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PCT/US99/i 1 Z 19 HYBRI D POLYPEPTI DES W TH ENHANCED PHARQASIRMGETRe02
PROPERTIES is 1. | NTRODUCTI ON The present invention relates to enhancer
pepti de sequences originally derived fromvarious retroviral envel ope
(gp41l) proteln s%%uences t hat enhance the pharnmacokinetic progFrtles of any
core pol ypep? ¥ which they are linked. 15 The i nventi o GTYSBULER in
part, on the dlscovery that hybrid pol ypeptides conprising the enhancer
pepti de sequences |inked to a core pol ypeptide possess enhan

phar macoki neti c properties such as increased half life. lMNNWﬂﬁWHWMEWn
further relates to novel anti-fusogenic and/or anti-vir )

i ncl udi ng ones that contain such enhancer peptide 20 sequenc¢@892*and net hods
for using such peptides. The invention further relates to nmethods for
enhanci ng t he pharmacoki netic properties of any core pol ypeptide through

| i nkage of the enhancer peptide se yenc pol ypepti de. The core
pol ypepti des to be used BRID ESHXr v d%%;gﬁﬁm ﬁﬁpon can include any
phar macol ogi cal ly 23 usé& peEpLI Ue that call - e'used for exanple, as a

t herapeutic or prophylactic reagent. In a non- I|n1t|ng enbodi nent, the
invention is denonstrated by way of exanple wherein a hybrid polypeptide
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 20 Novenber 2002 WO 99/ 59615
PCT/ US9Q/ 11219 syncytial virus (RSV) core polypeptide and a | uteinizing

hor nrone receptor (LH RH) core polypeptide. In each instance, the hybrid

pol ypeptide was found to possess. enlHFRGDUGIIONacoki netic properties, and
the RSV hybri dp |ﬁﬁ&§2ﬂtd%n%éht@bﬁeﬂef&%ﬁ%EMH'éﬂha%&hk‘B@MtQ&é'V'ty S 2.

BACKGROUND OF THE | NVENTI P e roduct s e of uses
o6t hor apaamn%/o&r%neﬁ% detPecs efg@%ﬁt‘ga‘?wspré&’éﬁf'eaﬁfaﬁa:??%?ment o
di sease. Kop4lp@ngiedn deguanceabtkat cenlendenttheb pbalraacokliinetic

physi ol Ogbfaﬁeﬂf&‘se%%e%n&ocs%hﬁsl@r Efte 1& Q)h%%ﬁsﬁhg?l Rravidgkéglief from

synpto associ ated w th di sease exa pal yp uch as_vira
0! Dol FBE TS s PRESE: bbREURT1 | T e CasERvarY, Chat kT | or
pr event i opobypqptilielso gionplr idingathks . ertixhiddro peiptyidepepaindnsehalinkedn

successf upbYa Uidld i:%qt@apttliaaagsyéégs AU dP bk RakBRIhe O] cdi Sease

synptonms. Such 15 es into diverse cate ori,es such, for exanple,

as hor rmn8§°P%W2‘5ﬁ£ "I&‘rrﬁ‘ﬁnbﬁﬁﬁﬁ?%?‘g Al ke pr 38& ABVEREI®Dt oki nes. For

poIypeptlﬂestherrnamakesttbhapvepramta hismgegiicalandyidrt At dpeitral, ef f ect on
the targe%eﬁticfe% tl%lﬁﬁ'lﬁeeehégeéhi@séoﬁ@aﬁ{ %Sx%ﬂt ehﬂaﬂ@@foﬁéb@i&e

concentb,q)a 1 ONS at the sites ﬁﬁ actj on. It_l on, their ‘structural
|

i ntegritySAEst" FFre PR Pefho f’n‘?’él‘t‘%’d’ 'ﬁ'rEiheP&P&" BRe fHRful ation of
pol ypept i dipeemtsialr fyxrther rb2atesute ometdwdss fidirr enhadclb;zgthbechem cal

tg D SARRE ksbpgsePle (0P A1) YRR LTTreBlle dentiys ize and

conpl exi t elr con ona reqU| nts e|r onplicated

stability! W%?%&%FWP?CEFOP?P e'ﬁ?@‘ﬁ?ﬁ‘zﬁeﬁaEBKFhétFeEeof any
parti cul apolWsertidiel.i C Theptbte psSlyisawidiy ton behasbdodxathability,

subst ia;;teg” £ B TR Bhe Bh LOFIAEac g“ﬁ?*y‘aﬁ‘a%?‘%*y%ﬁ%y the
body, i€ Ppsegp} tl?%ldteot&éﬁe%h ’E‘Ff‘é‘i‘f‘?l\/@@yﬁ"éﬁ? for afaPnt ai ni ng a steady
30 concenthetapsutiic REPProphybabt DO dreddeant.at iIpna honi-binttbrg- 2

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

T
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20 Novenber 2002 WD 99159615 PCTI US99111219 the efficacy of such peptides,
and to mnimze the incidence and severity of adverse si de0 dbfenber.2082
SUMVARY OF THE | NVENTI ON The present invention relates, first, to enhancer
5 peptide sequences originally derived fromvarious retroviral envel ope
(gp4l) protein sequences '.e., HV-1, HV-2 and SIV, that enhance the

phar macoki navo ey/pssperti es of any core pol ypeptide to whi cRCTRISY/HRE

| i nked. The invention is based on the surprising result that when the

di scl osed enhance eptide se ences are |ink to any .core polypepti de,
the 10 resuPYPREERbFY501 RS tFBEepngggﬁékfggﬂﬁﬂqggdlﬂ%ﬁ?ﬁgﬁbﬁgnetic
properties hnnmomhrngcdphorexaﬂbkﬁ) core epskypeptiifidd.i f dnapdchedinsbance,

clearance rghe fahAd \{:Fbl%etp@idﬁ%ﬁs p@&umpéa %s@e%@eeniaﬁcgﬂesem
|nvent|onfurther rel ates to such rld pol petld and

pol ypept i deB’ harpacqkinghig PﬁQPFFBéE t hapd ¢ 11du§8§¥ﬂ?8th%?l vity,
antiviral 15x}au‘:lbit&d sunstamt ible aabi+tR$Y acxnmxhyl.at e intracellular
processesst hat involve coil ed-coil peptide structures. Anobng such peptides
are ones that contain enhancer_ peptide sequences. Oore pol ypepti des can
conprise any peptides whi ch nBAGKGROFNPQE BHEE | INVENTION, | ng system for
exanpl e, any pempéXgptideapebliaces haveta (mild'd;l mthelfapeai;las

prophyl aCt'fEn cé%é%nwegeg Sﬂgf%é‘héng{%ay %actsfﬁc}: gfe%ﬁt‘_’ﬁ“

di sease or gt_dnostl c’or

i mgi ng. SuEFePeEmNeS dicease; f%@an@p@d@ﬁt nrﬁaébéfﬁstc’hm
cyt oki nes, BiGtIREEIEA gfrowhbsﬁa@bgiéal et dasRldsiitar efhel XpPevawept i des,
receptorigs l ands agonl.s ﬁ‘i‘ gggm sts or | averse ag g%%sts pepti de

targeting agen < e Qv ﬁ’raﬁl 1 otmgt 8RIECCt agent s, or
pol ypept i dediserge .ox o texanpﬂﬂusnngQP@rﬂﬂS)rSU@ht RGi VAradco¥ vi ty, and

peptides Orbé)@tlérm lp&grp'feb%tidfaynﬁ&{zé)rbé’e% aHilgeey Qﬁcb@”%‘f‘@gﬁﬁsaé ncl udi ng,
for exanple,_ viral ﬂ%y @{l des. 30 The i nvention further
t

relates to WTHOHES %g’lr é’ﬁ'ﬁéfﬁe hg" et e pPoPerties of any core
pol ypept i deAddizionaddynopepbidesd@ve Hreriylsudosissfuldy whilized gl ypepti de

to the enhaﬂf&aﬂ&fttﬂcdegaaqeeataEStf&éﬁﬂﬁ mfbuléeaeb_yg t&es. Thgn

i nventi Of_lsstl I l’rfge ')t}ht?ﬁl r.el at t o _net hods f.or usi % 2 tides d| scl osed
herein, T nct 14 BEPy FR BT A ROR A tEn g UERh afCor SRR e a2
sequences. tmmwmpleelzymhe,nemh@tﬂrsmceﬂultdwnsnvenrumnpmtem aret hods for
decreasi ng @ftdKitdai.ting viral infection, e.~, HV-1, HV-2, RSV, neasles,
i nfluenza, parainpnflue tei nBarr patitis virus jnfection,

and/ or viral -i ndf*e&° ggpﬁpﬁgé?ﬁn %\f@'ﬂ’sfes%‘ne:% FrﬁaﬁE%Pe’f)ekb’t‘?fc&g’@c}uéﬁ@es of
the i nventitrerzpeutiddiefifent| by, te tanddatzedtes, i hbecpskypdptides must or
ex-Vivo halie ldrdaealc ancabsrae&ywte&eetr&r%aeg sCRPAPEET s AR igle sequences

have be atta.che enhancer tLde sequences can I ncrease
t he hal feill i3I at F&cﬁgg gb B phS e it d’é@“gﬁlceme‘gﬂ’r‘mr’@‘% cell or
ti ssue sanpdewrdliy bnvuatv.nbalnedderﬁms:terf@md bhewfigrwdlatinplats wherein

|n Vi Vo

hybrid pol yoeifddir3 qeenhai 8i-09s t\ﬁé&%rp%ur&%yesat igedﬂ' by, pRancer
pepti de sequerices .are. shown to exhi bit enhanced ar macoki neti c
properties igal patyrgoepd: theqgh %F(FlFﬁhPﬁl the sp%lfYHfHR‘FlliesHl V-2

and SIV i nfasth @as thedri sieat and ¢conplexityr, dta&mnst:onf@dnmmeanpl es
wher ei n hyt&féhchrﬂ%lﬂéme“ d6s £ Qiﬂ'é!é&%.o m§§1¥aﬁ8ge?9££i/at dor a

| uteiniz none poly Etl e are 0 ex anced
phar maco H%‘"t]i‘hblﬂf‘GHePFP@é efn athR tRmelRS‘?’lﬁ?b‘P RHOIBAFEHC

exhi bi ted stistapeiutde pepti&SViacdéperdentTion itnaenibmymbﬂ‘wﬁmer rel ates
to a hybri ddﬂ?é Q)%%% eaﬁﬁ”ﬁiééf%%ea% r)ajyiracge 9§B£I de sequence linked to a
oo oot biegwd WM”&@W@WWQ@& | S
WKOXMKXXI OW(KW(X v d XWKWK,
VWKWK, V\XXXW%tWV\hrbXWW destVOPHa IXVKKY bSEAKXW t XAEK\E3E4 WL 1XVKVKXX,

X\NQT}?{ erei he_core pal tide
conpri seg W&gg%%%%teﬁq%ﬁcgu?gftwﬁ %L(\KLDK ( SEQ
I D NO: 12 %)com@qrmaem of peptide |in fajoodecirehlabiono to hilsriedse

pol ypeptide conprising an enhancer peptide sequence linked to a core

pol ypepti de, wherein the enhancer peptide sequence conprises WEWEXKI (SEQ
ID NO:1 129) or WVASLVWEWF (SEQ I D NO: 14333 -and the core pol ypepti de
conprises the followi ng am no acid sequence: TALLEQAI QQEKNEYELQKLDK (SEQ I D
NO: 1286). -4



20 Novenber 2002 The invention furthernore relates to a nethod for
enhanci ng the pharnmacokinetic properties of a core pol yped Ndesmhbssra®ORsi ng
| i nki ng an enhancer peptide sequence to the core pol ypeptide to produce a
hybrid pol ypepti de, wherein the enhancer peptide sequence conpri ses:
WIOMKXXT , WKXWKXX,  WKOXWKX,  WKOXWK,  WKXW WOXMKWK,  XXXWKWK,  XXAWKWK,  XVWKWK
VWKWK, mxxxmwa9mgaqu | XOMKXW XXXWKXW XXVWKXW XVWKXW - XVWKvapabh 1 AKX,
XWKWKX, WKWKXXW  or XWKXXW and wherein the core pol ypeptide

conpri ses TALLECA@]CﬁEKNEYELCKLDK SEQ I D NO: 1286). The invention stil

f urt her nor e thel aféicaey PHaughe idesnpand be mirimiae dheiincidgnence:
WOEVEQKI TAL b h@AQEBEKSYr Yot Qe dbRSIsWBYFe £ B854 D NO: 1310). The invention yet
furthernore relates to a hybrid pol ypepti de conprising an enhancer peptide
sequence linked to a core pol ypepti de, mhereln the enhancer pepti de
sequence conprises a carboxy-t &r-m nSUMMARX\/( B

W WG WemntWel MEMKWo \JaReAlek O
d8; fequen

AR 2nk Wwaw@rw% x‘ﬁvﬁﬂtﬁwﬁim

acid sequeneaveIApeE@p}nQ@m@éﬁkQSEwe(l@E@l&w HDBEY), HEVe2 andnSI¥h yet

still furthepaer gnh&héd Gshd lﬁrﬂﬁlcbﬁgﬁhtﬂé Tﬁ%ﬁ&fﬂé& of any core
TALLEQAQ QQREKNEYEL(XKLDK ( SE i nventi.on further, m){)e rel ates

to a phar maPet¥YPeRF ‘E"on"[fbﬁbt %%%PF& nb“lf?‘fe poiRfpdftviention is based
TALLEQAQ QQEKNEI{ELWL{JS@neBuﬂm tB86) vhamctle phaaimﬁ |emalahy:eaccept abl e

carrier. ? ggyggtég&ggg;égﬁ\%g%&é&kgha &S ,ap EHW 03| tion
conpri si h di QQEKNEYEL SL (SEQ I D
NO: 1310)QQ ﬁ&sggbh%ﬁrﬂﬁkﬁﬁq<ﬂﬂ ypeptidgt RPFELRSRT hanfed | nvent i on

furt her nor ephatrnheskietite propedttias ehébadime, aonurixanple,hihcrdased

ol ypepti deygid #ie &1L GELINRAMOUILBLNAL LEAS L AR VICTAPRHEI Gopgent i1

the manufactuié of a nedicansnt or Si nu% t‘aneous, or seguen I'a
adni ni st r at PBAYPEPtideALane -H PhenpEesenh. invaptioy eFGQGGESTﬁ%

i nvention fisaahl yybelatmws vpeptipgar anaeuéf@qidbypwpiﬁmeebl anao&aorsb%pn for
the trea megg Pladh VoV S6hls9 c LED_FRUBILRES ARTHCTC! LHE0TRHRL O 2
e or | ca a e

hybri d PQlypPe armaceu ccept ri vatl % ereof, an
ef fecti ve anﬁ hriey adldll%ra@eoﬁélé?‘ﬁﬁrt? H@?"&Heﬁi?ﬁ drdgaceldnday
ph?r macenéI i pﬁbbés@é:@ﬂﬂiaﬁtbh@w@&ﬁré:c ebiladdco {Figdytild\stirertudes. 4 Among

ol ypepti de Iy r i unds
Compr i 5i ng Figh pebEi ARl SdS LHEE SRS h Tidndl BeRTAE T e i de
| i nages. PeptddeRCe$Hol ypepti de and proteins may aI so include non-natural
ami no aci ds and edwe qfoltmpmdiefsi 6ahi eompPiEk addi PeptabdeaNvADcRNRaE b OXYI

groups as a here The te
" peptide,’ 'FLR gg‘gp de and lr“%’éln a¥s£el¥hefr°eﬁ‘ (?xampltel lz‘gdpeﬁ‘ferc“hangeably

her ei n. ngt:f*ﬁ@bls%cﬂferf-d%@tdeﬂﬂmdaﬂet@rﬁmleilrceprpe‘whwéécbycone letter
synbol s for inay Ny afddlents dgesudsrbp! t AvdtmerdDd or %QeN@Y&H’BﬁF 0£002 WO

99159615 P931L§§§é¥%?%%u-d&%h%oé@el g§(5¥ Inos ic me %%g%tag f&ding
methods in vivo imaging. Such peptides include, for

example, growth factors, hormones, cytokines, angiogenic

growth factors, extracellular matrix polypeptides, receptor
25 ligands, agonists, antagonists or inverse agonists, peptide
targeting agents, such as imaging agents or cytotoxic
targeting agents, or polypeptides that exhibit antifusogenic
and/or antiviral activity, and peptides or polypeptides that
function as antigens or immunogens including, for example,
viral and bacterial polypeptides.
30 The invention further relates to methods for enhancing

the pharmacokinetic properties of any core polypeptide
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D (aspartic acid) C (cysteine) Q (glutamne) E (glutamc acid) 5 G
(glycine) H (histidine) I (isoleucine) L (leucine) K (lysine) M

(et hi oni ne) F (phenylalanine) P (proline) S (serine) 30Ngvember@002 ne) W
(tryptophan) Y (tyrosine) V (valine) X (any am no acid) "Enhancer peptide
sequences"” are defined as peptides 15 having the foll ow ng consensus am no
aci d sequ ‘link Wb,thé Mmepﬁ ences (VRN

"VKXXW |, hyDODOARIHRDHAESIOMIKXW , " XXVKXW , " XVWKXW , " XVKWKXXW , " XWKWKXX
"XWKWKX" " t," VA V, or " /, erein X can be any
ami o ac) d, W | BpineBi B a0 Merg Sy oo bertiole fsfitde. Ac

di scussedh&einQiticludify bR pepERsicdftafifipaManser Phptidisselpivhesd. i al so

i ncl ude peptide sequences that are otherw se the sane as the _consensus

ani no aci ekampedhemsthiods otiba inyentiemingbidg amethagdsar dectrapivg or inhiidng i ons or
del eti ons_byt. ch _do (S h id i . j.d enhance
the 25 ph%‘?#é%%%‘%“é?%e %b’ﬁﬂ%gﬁﬁ" %e%géﬁsel“g%ﬁﬁadéﬁggﬁ@ﬁiéhﬁﬁtg‘% i nked
rel ative Barrfdd Rpadtisndalsiinfttich, phd/pevicdldadrkd célefisivheveeky Tt | de al one.
"Core pol ypeptide” .as used herein, refers t(&) .any poi ypeptide which may be

i nt r oduceénhapess psptidaseauences olethe Mgntionean, addivonadlynbsutlizsd g cregee nol ecul e,
for examplie : 3 Ql: b L QR | ogically
st ul - peniagtat AP RRENREol e BARpIE S ARiARuRRPRERAE, 09\ 0 s
2002 W O 89ubiek hovetietn Wfachied, fo? deaniply emhahgeopsipiep seqleficaasan iedeaser ei n,

refers to_any. pol ypeptjde co i sing an am no, carhoxy, or am no and

car boxy e elfdite eﬁﬂ%?l}%cf“ﬁegg YH%”E%E]UE‘?@&”E‘HW%CG _r"éY‘f%'Fﬁ?o‘BB Pde.
Typical l'y, an ¢RORRERE0PEREMERSRIURGRy bfedaliph@duitidifGibiid L0 a core

pol ypeptide. It Iis to be understoodthat an enhancer peptide can al so be

attached pelypeptidas emjaninggndhiVieorepolypepdigie dinked foranbamder peptideen t he enhancer

pepti de sequence and the car.e. peptide. "Antifusogenic" and."anti-menbrane
oot on. - SUERES afdhab o FeliBi BB e fRsoL GRS redf¥iiss B ety T cduce
the | evel a9 pdteist, Ach-EytBRdkEe iRRILIERDITHIV - DIHIVDD and STV GifedtRa. ghe. , 10 Cel |
menbranes or viral envelopes or pili, relative to the | evel of nenbrane

f usi on whinyvRntinacis ferthes domensteated byt exgaplasahergin hifridipelypentides t he pepti de.
"Antiviral, . . h i [ rs .t i de’ i.nhi bit
viral inf é%t}t?lgﬁlgt@ qgse ?ér%\ﬂ%g,pe r(ge.(,ﬁaclgfem?lﬁg?‘g}rﬁﬁ%% @ rbgjgb J\}(?e?%rggﬁon ection.
Such i nf et éxhibicgpatiyetblanedipfhamradokmptic propeaies. Iaadditionthe RSV lindridase of
envel oped vi rusges, o_r,grot her f usi,olgq\?vent, involving a viral structure and
a cel | ul aPolypsniide gxhbited spbstantialiagh-R¥V gct{¥iyal pi | us and bacterial nenbrane

dur i g bact er i fhe GBhHEAS: Abner otalBROEFHIFITRELLEN CEnPRAWACS 20 FIG L

Hbrid of y p ypeptides.” Enhancer peptide sequences der fromputative
N- t er m naénhancer@epiadasegad¢nce hinkediota coae pelypentisle awherdigghe erddnédr prpladet 0 a

PEFe o punnirs it AR Emimah o xR Maek etk SERAAIENEREME, “he - tsed
ei ther aswxXXer,MVRXXWRWR, Kenwxawx, SIX WXaVIK, WeWR, vl waxddi ti ons.

Further, the enhancer peptide sequences can be added to a core pol ypeptide
in forwar Www,%x&)é‘é’ni XXM KX KIEKW, 2K WX 3h KWK X% WMe possi bl e

conbi nat i gRsy W KW ARSRASEEBLRKEWSEL, RSP SR RSB, BEXRIPRINES;
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).



30 FIG 2A. Enhancer peptide sequences derived fromvarious envel ope (gp4l)
protein sequences, representing the - 6 20 Novenber 2002 WO 99/ 59615
PCT/ US99/ 11219 N-term nal interactive regi on observed ¢hNavemkas2083t | y

publ i shed isol ate sequences of H V-1, H V-2 and SIV. The final sequence
"WKXWKXXI " represents a consensus sequence. FIG 2B. Enhancer peptide

sequence vari afh&irdehtiotefirtheridoddralaed RUSmEMYE ferxahiaidilthe pr ot ei N sequences,
representing the C-termnal interactive region observed in all currently
publ i shedphaspieakinaticpuenssties affa qoarapalypaptide. Coghyisiopginkingangnhances equence

" WOXMKWWK! ) . i fo o H V-1
(itres i npeREELERRRE o QOIS FBRUENREI BRice ki polb i SRdefmel 12 1,
P_24 Level enHafcdrpeplide sequenck comprisss WpEX WHIEXL | WKDEVXIXKSWaOCWXDgr i son of in
vivo T20 and T1249 viral inhibition. FIG 4A-4B. Pl asnma shar macoki neti c

profile ofVXXWooWEXWPpee XWXW XohE oY XWX XX W % 6t |V injection

for up 15yRwA hxrgﬁjﬁk& 4&% QXF@@V@ Xﬂ@m’%@bﬁ | ypeptide is
a core polypept’i de an t“fq’e g,’po ypeptl\'g’e is the cb?%( pol ypeptide |inked
to enhanc&WKEWW, X6 EWHFIHWe X WRKMGXE, XN AW Xp KAV KHE ONXKVEXXXWraf i | e of

T1249 vs. trojl in CDrats followng IV adm nistration. The T1249 20
pol ypept i Mh‘%‘r‘i" IS81 65,2056 Pﬂlgp‘fﬂty&gc BPESHol ypepti de (T1387) linked to

enhancer W%H%QWEKWEL@LDK—@E ii¥d®:17863. FIG 6. Conparison of

T20/ T1249 Anti - I'1Tb activity and cytotoxicCity. 25 FIGS. 7A to 7B-1.

Di rect Bi ndi ngThé inveati stidl fyphdrmpon edatescio applyegtidg ZsnprisiegithewadniPL C

bt odonai A SRR TR RE P S BRI RIS K B D P WA B o i Sod
in mcrot tSE@IID'NiDﬂ&l(gt 0.5 my/mM is 30 shown. - 7 SUBSTI TUTE SHEET ( RULE

26) 20 Novenber 2002 WD 99/59Gl5 PCT/ US99/11219 FIGS. 8A-8B. Tine Course
of T1249 AssociThe inyantimnsyes furthermare relates te a hybrid pelipenside sp@pripiag anzs| T1249

and 1251 -T20 hav pm irngll flpities.af 1-2. i1 and of f
ates. for oigara rpil eaBlacdIRbRR Rort BoipEdR wherdinthl sl Ponile 50
Di ssoci at s&juende doaipidesta carbloxy-teaaindl: WK GVERXI WX OWMK NW XXWwxaddi ti on of
unl abel ed peptide to a final concentration of 10 m in 1/10 total assay

vol une. FME¥ WWX%W%WM%%W%%WM Unl abel ed
T1249 a“dWWWWWQXw fhcavkkw agiwxgapcentration of

ei ther 1°51-TI'Z49 or Li’gand was added just after the’ unl abel ed
pepti de t BXXW, XMXWXXXW, 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 furthermore relates to a polypeptide comprising
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO:1286).
The invention 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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i ncubation. FIG 10A-10B. Pl asma pharmacoki netic profile of RSV hybrid

pol ypeptides T1301 (10A) and T1302 (1 OBj vs. T786 in 15 CD rats. FIG 11A
Pl aque Reduction Assay. Hybrid pol ypeptide T1293 is ca&9dtevember 2802 bi ti ng

RSV infection with an ICSO 2.6 ~,g/m. 20 FIG 11B. Pl aque Reduction Assay
denonstrates the ability of RSV Hybrid Pol ypeptides T1301, T1302 and T1303

to inhibit RSVIhé¢ineedtionfinally celatkd fo ﬁﬁﬁhr&@&uti?bl?sé&egﬂbﬂé aBmpbdined for profile
of luteinizing hornmone hybrid pol ypeptide T1324 vs T1323 in CD 25 nale

rats. ThethgirgatmenspfHEY infeetianswhich cemaprises an gifpasivewawuaoela pdridoept i de and

the T1324 i I i | i Sl . | ypepti de
[ mked P apSHRREbE & Bilehgledtealy fecBBlabR R i JREREG B R ERRBURE, Y0
sequencesofitildageshef sthen tBétapeatic agent and & phainypegicatle acceplable qaaderpept i de
sequences are - a SUBSTITUTE Sii EET (RULE 2fi) 20 Novenber 2002 WO

99/ 5961 5 PCTI US99/ 11219 shown shaded. The non-shaded am no and car boxy
term nal sequences represent enﬂ?m‘%ﬁng sequences. FI G 14A-B.
Circular D chroism (CD) spectra sol ution (phosphate buffered
saline, pH 7) Bdpbides,(plolypéiideatand piotéins &k @efidetiereinds organerbinpatindn with a
45-resi due peptide fromthe.gp4l HRL binding domain (T1346).. the cl osed
square (SRR & more ﬁ%&@%?lé%?ove%ngmgﬁﬁ%P@@?‘fe%%oa%@? ligages:

" non- i nt epagides rboﬁ?gﬁﬂic'l'e meiir&eﬁlshthg A iHAudEhdERAGH amfHofaclB@RhE SRt ed by
the closed circle”(). 10 FI'G 15. Polyacrylam de gel electrophoresis

shavi ng Tdaf2he mpdificationoandaidditioealggaifio andsarbopgtl ghips Z8arkedesaribedt ei nase- K

di gestion;, l.ane,1l: pri,er.manker: lane 2. untreated 1178: |ane 3: M41178
noubat echStFiRn T4 deeBien AR poier A GnontPltrS B Iore hfiieed °73 25

i ncubat edinwdrétanpéadlehaame- K, | ane 6: MA1178 incubated with 15 T1249; |ane
7: incubation of T1249 and M41178 prior to addition of proteinase-K FlIG
16A- C. Phar nacBeatidespqusness defiparbherpingse eegrasemedbrgnesleiphyymbolstor ) G 16A;
phar macok] i . i singl e dose admi ni stration by continuous
subcut ane%ﬁfs?‘t"é‘%ﬁ.%“&;s[‘?%%?c’w 16B: Pl asma phar macoki netics of T1249

adm ni stered by subcutaneous injection (SC) or intravenous injection IV);
FIG 16C Kinetic analysis of T1249 in |ynph and plasnma after intravenous
adm nistration. FIG 17A-C Pharmacoki netics of T1249 in cynonol gus 25
nonkeys; FI G 17A: plasma pharmacoki netics of a single 0.8 ng/kg dose of
T1249 vi a subcutaneous (SC) intravenous (IV) or intranuscular (IM
injection; FIG 17B: Pl asma pharmacoki netics of subcutaneously adm ni stered
T1249 at three different dose levels (0.4 ng/kg, 0.8 ng/kg, and 1.6 ng/kg).
30 g SUBSTI TUTE SHEET (RULE 26)
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20 November 2002 WO 99/ 59615 PCT1US99/ 11219 5. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Descri bed herein are peptide sequences, referre0Novemberi®cer
pepti de sequences, derived fromvarious retroviral envel ope (gp4l) protein
sequences that are capabl e of enhancing the pharmacoki netic properties of
core polypeptides 5 to which they are |inked. Such enhancer peptide
sequences Cgb #xesiki | 1 zed in nethods for enhanci ng the pharcatskiyiew c
properties of any core pol ypeptide through |inkage of the enhancer peptide
sequences to the cpre polypeptide to forma hybrid pol ypeptide with
enhanced ph r&@ )ic properties relative to the core pol ypeptide al one.
The hal f i Sradifd) © peptide to which an enhancer peptide sequence or
sequences hgs #1d adigr] can al so be increased in vitro. For exanple,
attached enga pgt@gm)l de sequences can increase the half life of a core
pol ypept i degWghutameixesyt in cell culture, tissue culture or patient

sanpl es, suEh(@buttatic ddisue, or ot her sanples. 15 The core pol ypepti des
of the hyerd(M%?ml des of the invention conprise any peptide which may
be |ntroduc7éd(hl=ﬁ IPQ)Vl ng system for exanple, any peptide that can
function asI 8)c or prophylactic reagent useful for treatnment or
prevention ( ‘séme or an imagi ng agent useful for imaging structures in
vivo. 20 Al ( herein are peptides, including peptides that
contain enhﬁn‘g@ge idifimgquences, that exhibit antifusogenic and/or
anti-viral pdidhe)rurther described herein are nethods for utilizing
such pepti des(seérideydi ng net hods for decreasing or inhibiting viral

i nf ecti opgand(thresniale)i nduced cell fusion. 25 5.1. HYBRI D POLYPEPTI DES The
hybrid pol ypeptryigwopifartihe i nvention conprise at |east one enhancer peptide
sequence an¥ &tYssins)l ypeptide. Preferably, the hybrid pol ypeptides of the
i nvention c% ¥a eyt Ieast two enhancer peptide sequences and a core 30
pol ypept i de* Wi%h 3aN% 29 ne enhancer peptide present in the hybrid

pol ypeptide amino to the care polypeptide and at - 10 SUBSTI TUTE SHEET

(RULE 26) 20 Nogilhiler?Q0ReY8: 930 G3EASIC USR8 ol pastiqge enhancer
pepti de seghence present .in’ the %X ri |y tide carboxy to the core

pol ypept i g dhitafeLopdpei 8 §%’Eﬁ1"é’§c@§‘{ ARG SRINEPFBA: conpri se

pepti de seqUEIIBENI ,gi"WXMXWYXXHE} | VEXIXWXXIM vewxm:s',r WKV, al'wexxexwxre, (gp
41) protei n..wes,..mgh di ngx%.l, ' -wjg%% nS CAHRRERRY | and
specific variations or $| cations th ereo descr| beI ow Acore

pol ypept i de" EHKE anp i EEWEKY" pe XX XL XW'af EXUEKY " any peptide
sequence t h'SXWXWEX3w i r'mmomuxm!l I XXX vnngmms't emancwcl ut!wmvgxximr

exapl e, pept ol --bewutehle% &8 BOSAPSHtinty 2R5APNK! B6bELsghed TOI NG
purposes. 10 T p| ca pol ypeptide V\,ﬂ ran ein g‘?ﬂ rom
about | 0y40 t a&ﬁl ﬁora@r%ﬁ%%? dtraleugine abé&t PGCPés% lawy0 ami no
aci d resi duetse mmliaen@lrhplaptmgepsﬁmm&h cfmd:lﬁbdlmtvei:ﬁlbﬁ abedit iddlwdd no

aci ds in.| gy PIGuIELaPERL SEiebendiblics Ml a3l g to,De bound by

any partlc r theor the structure pro e|n is such
that the pufeRgensus RALNR peid oFPRIVRRRR] KUt tor?é‘teif’eP#ilﬁal ag&yi on of the
protein is ssteitartiohsgsiasent bond tdr tdel didlee@n®uzi pREERr @gimst | ocated in

the Nterm ngly {8013 %In gti@gpéPtt‘?ﬁé‘ élQ{‘em%Jg oh %(hS phierm nal ~and

C-termnal en ancer pepti equence g regions observed in all currently
publ i shegg FhaggpicakdnetdGepEeRenties \of a HMFEZ pPepgidpvtpdehi¢h i % dnsensus
ani no actd BmMatllﬁepﬁbttl@é”pﬂanﬁé’&liﬂiétqw PeopeREERS UST aPhd o d
sequences Légfsyeg Lidd glgnsensus enhancer peptide sequences were identified
(the conse quence 4ré listed below in forward and reverse

ori entations bedfiere poilyrenhide’trangrspthateivoquefiess taname utilized
em in fesWRiehtdige an@&ﬁem@flwtﬁiﬁﬁaucewww%n an@XVKX™,
" WKOOWKW %Wv@ bl?wlémxw SXIORKVATY " XWKXW |

" , PO PP thaXWﬁgnch d' PhEina OGRSV Y mefwm/\xxxw

wher ei n cpépm@@era&aatﬁgn@%ld prUvaR & S dik¥akaphan and |
represents I sol euci ne. - il




SUBSTI TUTE SHEET (RULE 26) 20 Novenber 2002 WO 991 59615 PCT/ US99/ 11219
Forward orientations of consensus amino acid sequences ar 20 bowembér?00RGS. 1
and 2. Typically, an enhancer peptide sequence will be about 4, 5, 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29 or 30 amno acid residues 5 in length, with about 4 to about 20

resi dues i nwWeogebisbei ng preferred, about 4 to about 10 re®CHAMS3Y/11A19 engt h
bei ng nore preferred, and about 6 to about 8 residues in Iength bei ng nost
preferred. In a fer t 0 nvent i qn, nc pepti de
sequences whi ch %@bﬁ’e‘g g'n(?é:‘ Pﬁs beﬁﬁ’a'?haleoq(e taclc%;%lyopertles of
t he resultapblhpﬁpttﬂﬁxﬂqqnqmsxngsamonpnnge Pheb@ﬁEC|¢H<?mﬂﬂmaﬁ@ér pepti de
sequences dgRipbRf téridad e%malr%eraeepaabeséqu&%@vanﬁaowr_tehe nost
preferred enh nc ti sequygnees are, ones co the f ol.| owi ng

ami no sequeRt %ﬁ%&x ypa’r’rg’ SPRERR anﬁﬁrvﬁé? BE2EndSnot by way
of limtati bmmké’dtbdleré_ctl% teleoworiei ppd ypephideaci dIisecwé:m:@g t hat represent

preferred Seﬂhaéfeea.t& @at %H?ﬁ%et» Bepttée é&qu&)eofatttaeneahaacer
peptide sequences of the invention. be under st ood ggt while the

forward ori 8t a’PY%’F\V"d?“t%&{‘em?eﬂﬁ’éﬁc§§qP§nﬂ‘épPE?%"cPtbé?eJ\ﬂeef’h Pever se
ori ent at i onenhamder s;mpmmee$elqmealceoandt thdecot® ;fe;itlidn thin the scope of

t he present 20 ik dgé?éiﬁﬁéaéﬁ hﬁnt%hheﬂbfaﬁ? éq(nmn woLiegkagi on of the

enhancer Btlde sequenc 'S deglct its reverse
ori ent at i onhe¥redn, EQQQQJHBWN'HQQt&F§OS|ﬁPé ey §0 bibiy Qyededyam the

VWEWDRE! 251 S\ EWESK\E UGS @O nviEV\EYoREL S/ TONVEmARRE|s tAQIcMhEKYRY L EANI

RIS il e R TR 8 i

WOEVEN WNWF SARBL afpeen\khe\\BSrpetres
EWASLVEW V\EYWthe absence of the peptlde.

"Antiviral," as used herein, refers to the peptide's

ability to inhibit viral infection of cells via, e.g., cell
fusion or free virus infection. Such infection can involve

15 membrane fusion, as occurs in the case of enveloped viruses,
or another fusion event involving a viral structure and a
cellular structure, e.g., fusion of a viral pilus and
bacterial membrane during bacterial conjugation).

4. BRIEF DESCRIPTION OF DRAWINGS
20 FIG. 1. Hybrid polypeptides. Enhancer peptide

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

- -



EVEW | EVEWF | EWVEW EVEW WASLVEWF WAGLVEWF AKWASLVEWF AEVWASLVEEWF WASLWAWF
AEVASLWAWF  AKWASLWAWF WAGLWAWF  AEVAGLWAWF WASL VAW AEVASL V/iNgvemnles\2002
AEVWAGLWAW DKVWEWF | EWASLVWEWF | KWASLVWEWF DEVIEWF  GOMASLWANWF GGANWF 13

SUBSTI TUTE SHEET (RULE 26) PCT/ US99/11219 20 Novenber 2002 WD 99/ 59615
PCT/ US99/ 11238 ob/wsedot her preferred enbodi nent, particul ar eoiusgazipept i de
sequences of the invention conprise the enhancer peptide sequences depicted
in FIGS. 2, 13 and Table 1 exhibiting conservative am no acid substitutions
at one, two 5 or three positions, wherein said substitutions do _not abolish
the ability dFterminahateteragtinieiaesignenbeervedniamdd WETSRELFRCcOKi net i c
properties obup1¥hed dlwimmé@ﬁneagabrvswou LISV T8RP @IWi. NgTRET €

| ypepti de. Wb f er abl, titut tid
Cequences ¢ hdtnrb PeRERTs. NoZBRkeHRATS 1 Gaenae, EqdaRRge. Por O

consensus sequences. As such, generally, the substitutions are made at

amno acid resi dupggCoss S NSl gebhfde&e@s&séé Qfaiq@mscueewaat he
consensus % no aci d sequen Ce.lro e, an

" Conser vat i vETSHb¥RF RS SHuve éfbﬁgPﬁlguB§?T?fR|?ﬁﬁ?ﬁﬂqﬁ§ aﬁfggeggpaing
resi dues of ¢hei Catechinak,indieeciivktoredbohyalrsptussl din wliygnopantlyity

char act er i st gaslﬁéné&elgaﬁar& WiflerBab e BEVLY, AL itiae@rvSuCangm no

acid characteristics are well known to those of skill in the art. The
present invefiPdh PeTLeRSe Wﬁﬁ&ﬂggxenﬁﬁﬂﬁ%§e?ﬁﬁnq(ﬁ?ﬁﬁﬁﬁi?ﬁcé§q88ﬂﬁ?r5|ng

am no acid sequences of FIGS 1, 2, 13 and Table 1 that are otherw se the

same, but, that sgj %pengggﬂﬁggsggpgkdﬁ W?gggﬁegnszﬁI&Pie

an no aC|q addltlons han
resi dues il Pé%@th’}fe%&#‘%tﬁ ¥I@P§M ema%@s wwdoubﬂ 8rfi hgvels in
truncati ons) HAGPBMO cSaREIIULR IakeagHbsSt Thelt £ DRGaVihdwsnav ebinpal £66n def not

abol i sh the reSUltéﬂﬁyf@ﬂéﬁ§§54999&}df fn£¥51¢t }o incrgase t he
0]

pharnacoklneflc properties core polypep €s to which they are |inked
relative to core polypeptides wi thout such enhancer peptide sequences.

Addi ti olnsdar e generel I%ms gr @dhgfnatBH&EMln&l@nb%fQQédofeﬁiﬁMﬁgvsﬂgg
can incl ude ions o

14 or 15 con@ggéélﬁﬂfamﬁQﬁ}rggl&nrgé Hﬁ%% fﬁiiﬁﬂhﬁngy ?Hééféng B of
ani no aci 33tor2shkieFEdddd)t endhe brs g(FEg. eanc&hep@p88de i s no greater

t han about 1 @%ﬁa cisr%SIcayes %‘z’ﬂ d:g%rrﬁbltﬁeangﬁgabgiypeﬂf'lde 20

Novenber 200 5961 5 PCT/gsa t han about ten am no acid residues
and nost pret® ¥E HOIAPEPTIfEN BeaTi BEPELAG RIUSRGSS i ons

are preferably deletlons of no greater than about 3 am no acid residues in
total (either CO%U@ Vep%sﬂgnpﬁé’f‘x&é‘&&ﬁm\& e%&@!ﬂ%ié of‘%ﬁ@?'\%' 439

preferably of 2 am no_aci d npst preferab del et1 ons of S|ngle an no

aci ds reS|du%%ntﬁgﬁuﬁﬁﬂqnyraﬁélé?%bﬂ%lﬁﬁlqvtﬁgm&PléﬁFﬁﬁlﬁﬁrd Thej
corresponGPngolxpépuadéXisrashgbe$do@olypepﬁﬂdan©erapeptedporypépwm&us

E Id th
par i oul o chbener AEARGEosERHENGES Hine ek, FRUFIhLER, S NG Tabi o

1 exhi biti ngTHHE: M or three nonconservative am no acid substitutions,
with two such substitutions being preferred and one such substitution belng

nost preferred. "B gonser §3£Y5°ﬂ|gf§ﬁ¥§ﬁ§2ggs rgfeﬁIéo titutions

with amno acid resi'diés of rm st ze; and/ ydr ophobi ci ty/
hydr ophi | i ci agticHda@ngr cytpggxicity.
25

FIGS. 7A to 7B-1. Direct Binding of T1249 to gp41l
construct M41A178. '**I-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

30 shown.
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i5 fromthe am no acid residue being replaced. Such am no acid
characteristics are well known to those of skill in the &QNovemken@f92on,
the amino acid substitutions need not be, and in certain enbodi nents
preferably are not, restricted to the genetically encoded am no aci ds.

| ndeed, the RpepdoisgQs May contain genetically non-encoded ampaw/usesdsy Thus,
in 20 addition to the naturally occurring genetically encoded am no aci ds,
amno acid residues in the peptides nay be substituted with naturally
occurring non-encoded am no acids and synthetic am no acids. Certain
conmonl y encount eFd§SanBAo8Bei dBinghiGMLseo?fd®@1848f ul substitutions

i nclude, but ﬁs%dl@&l?h?biﬁgoéﬂat% 3Tmlea&bﬁeété§déh6hsﬁmhé)tﬁlmt 1257 .
omega- am no such, nopr.Q ni.c, aci ORIFLORIgN aci
(Dpr), 4-am % % azg?d'ﬁ%‘ﬂg]' 5‘[% ak blxﬁdﬁ% SO q%/?{gc&a%fgaﬁz gﬁ
e- am nohexanoirtltaaldo('lAhaﬁ Oﬁfalmtﬂﬁ/aﬂcml TIaTL49 cvege Nandfiyagtyyi ne or

sar cosi ne (Neﬁawer hht EhBQe(&f Mas1citioul | bR8sbEihtioh -dritnddani ne

t - BUA t -out |
E)hen;I )gl yCi %gt %I""g c?"ﬁﬁe’ﬁ %‘f‘)a“?ﬂ #@ﬁ@é)’l‘fﬁ%&%ﬁ%w&? ,@tg)dnlabeled
napht hy! al ampa@tld;-sto a20ihiol epiyerer2002 ive 9/ 59@31@@/198991t1aﬂz1assewa| )

4- chl or opheny}ahgai.ne (Phe(4-Cl)); 2-fluorophenylal anine (Phe(2-F));
3-fluorophenyl al anine (Phe(3-F)); 4-fluorophenylal anine (Phe(4-F));
penicillam ne (Pen); 1,2, 3,4-tetrahydroi soquinoline-3-carboxylic acid
(Tic); ~i-2-thi eny‘t[alsanbnew Thigompedtiltiioni florsDL2eXi BindvBOte M414178.

hormar gi ni N yefi@idh eq Ngil%&yﬁn& Bﬁsid"%e%ch;x&t éd49h %&i&ﬁﬁc% EEQ (Dbuy) ;
P

2, 3-di am yric aci -am no ani ne nmet hyl
val 1 ne. (MAAIBIhat6nBESeRFTREAIDA o Ke%y?%?%l% Ra9: arioana
honoseri ne (Rhaer )addbydﬁ@s&p&ﬁ&ém&r(dm)labbméapp@d:time (ﬂ'mrsﬁa.rd\lltﬁtehyl at ed
am no acids air;lqmgggrlghds (N-substituted glycines). to ymle in nost

i nstances, thée amno acids of the peptide will be substituted with
L-enantioneric am no acids, the substitutions are not li~ited to

L- etnatnt Lgrreri c aﬁt‘m@da‘}?ﬁsloﬂ.hlﬂasﬁ\lasﬁhhﬂﬁhégﬁﬂné@ié ft&&qfﬂeﬂiotfi fBvof 4
mut at ed" or re orns, ar s uat i g e n_L-a acid is
repl aced wit Il'.lyg dBnH%%?t][ge err‘}é%gm &8&: é,'F@%]g(fQB%Dvﬁr’g@% P with

a D-am no cic® Gﬁt{ihe sanme category or subcategory (e-a., L-Arg ~ D Lys),
and vi ce versa. is to be understood that the present invention also

cont enpl at es pept anal ogyes whe e| n ne of nore de |lin

optionally repl acgg8 ?ﬁk Lbe'lrﬁgé’ﬁ S'FHS PR3 de, Yd?‘e‘FePang Bl"lde
substituted a283 bs eapakslostad dnbfib20ingi REV il'rtﬁes;tm wd thhenaktno2a€i d
resi dues wthighppeptides are generally described in terms of am no acids,
and preferred embodi ments of the invention are exenplified by way of
pepti des, one having skill in the art will recognize that in enbodi nents
havi ng no%ni de Fiokaps., tHlaguer Redaot hon akssHy clenaresirdtie’ aBseused
herein refer t ar i r S I in
structure to%t %glg%ggf CRESQ lr%iyfﬁfpﬁ ﬁB'igh‘ ﬁgig%% ﬁﬁ Ig' |?| gﬁat iébg&m%g aci d
resi dues may 1BBiBEBCREY Wi qstdoScked. Additi onal I y, one or nmore am de

| i nkages can be replaced with peptidom netic or am de minetic noieties
whi ch do not 30 - e 2.:RCTL 12
significantly int eigér%azgoirﬁp\i%%b P%é 8 %pots(%!acc VI tlgrPL!@%%é % .
Sui t abl e ani duteindzing hnraanes hé(PﬁléeE@¥YmFl¢Q)rT1é’>€énﬁlseTlﬁ§3 ISdF\D et

al . 199? ;SJmﬁwedra@emTh% T3043. ptEmiapapeid@eﬁ Iﬁql&%ﬁmaga § RéFndEe ;J?]ed g 0
enhance the pharmacoki praperti ol,ypep s either
N-term nal , Ferﬁ?g’é‘f < a&% %& ﬁ%‘?{]a‘l’ ei g\/\ﬁ F‘ggﬂ‘g

preferabl e fpplvpepbx#mmrprp@pmde squlepmbquntlb@ LJ-tlmIkeQedm ﬁnlaarpairrvvi se
fashion, thapepsiad §dfiaies. hybrid pol ypeptides conprise an enhancer

pepti de sequence at both the am no- and carboxy-termini, hybrid

pol ypepti des can al so conprise a single enhancer peptide, said peptide
present at FIGS. 13A-D. Hybrid polypeptide sequences derived from

30 various core polypeptides. Core polypeptide sequences are
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10 either the am no- or carboxy- term nus of the hybrid pol ypeptide.
Further) the enhancer peptides can be used in either forviNowemhes28p2e
orientation, or in any possible conbination, |linked to a core pol ypeptide.
It is noted that any of the enhancer pepti des can be introduced at either
the N-term nwgoowsssise C-termnus of the core pol ypeptide. StROTYUSSEIRZIK t her ,
mul ti pl e enhancer peptide sequences can be introduced to the N, G, or -
and C-termnal positions of the hybrid pol ypeptides. Miltiple enhancer
peptide sequences can be linked directly one to another via the, same sorts
of linkages ashemefhasiadnkThR BARaRBRFCHPIING Al FEREEXY ot eI e

pol ypept i de (sSéguériednrepresaddi ehhancen pepteiidesBeguendeani no aci d sequence
of the same sort as described bel ow can al so be present between one or nore
of the multiple enhancer peptide sequences. Miltiple enhancer peptide
sequences wil | tydXal IMFACBnt aFdrendar Dicheism (£9)i ARPGLHMafO% T fCer

peptide Sequem%%]ﬁ.ﬁfldnthﬁaﬁthEedbﬁfﬁéﬁ& fline  agpHd75equenee)io WM fat

about 2 to gholl refer 5|tJS un t gpd e
pol ypept i deglg %’ ﬁ’é&gl rlgAls)l ﬁk’g g c?llelb TR g’e% f esL\Q/?&aué rbeé)cttaid%
ami de |inkagefren tﬂmmﬂll HRégésn@LMrdQlﬁe?m Af134 6) |:nk§§esclz%ﬁﬁd)é;q}tame| zed

to join the erﬂa@@g;rémiﬂsdﬁ £AEHPBELSa ] Och NipctramP plreReEtbdegor UCh
li nkages are wel |

t he and include, for
exanpl e, any c‘b‘?’bdﬁ'%é’raﬁ%ﬁmeg?g??%mb‘?r%Hﬁh@ala"%liﬁa Fﬁa?p?%frfﬁ iBfs to
| i nk the enharemresserrieddbysthaecatesedfcinmla nwgnti on to a core peptide. -
17 20 Novenber 2002 WO 99159615 PCT/US99/1 | 219 Typically, an enhancer
pepti de segyence is linked directly to a core pol ypeptide., An _enhancer
peptide sefuence &FF-also bE°é¥?%¥1’eﬂ“%4F Al flerFEAPRETSHI HiFeH i dMIsequence
present bet werrzashereteatden peptheleyseuenstrasd MheAr?s efymi ypeptide. The
LT veni N9 R Fak-ROGHEACE AN 153! bYiRBNORabReS] ZadOgianout 1

to about 50 m no aci d resi ues in to about
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20 fusogenic activity and/or can exhibit an ability to nodul ate

i nteracel lul ar processes that involve coiled-coil pepti d@0J¥evgsiber €802 Anpng
the core pol ypepti de sequences are, for exanple, ones which have been
derived fromindividual viral protein sequences. Al so anong the core

pol ypepti de sequences are, for exanple, ones whose am no acid sequences are
derived 25 fWO#P/8%&%at er than one viral protein sequence (e-RETUEHIIIY.- 1,

H V-2 and SIV -derived core polypeptide). In addition, such core

pol yptept i des cgn q%tiba%hyagaﬁ OcRiga et ﬁﬁpttlutel elaaueﬁeé gis onsnleatl/ or |

i nsertions i sGussed, above nhancer, _pg pde s nces as. |l on
as the partlci'tﬁeé:r% é’o?é’ BoF?ﬁ%p??%%Eespe%ﬁff Vi Pgregﬁgf’g ra’ﬁ?’??usoge c%fﬁ °
activity (eladrreralp@r becabtaghepare ari interivendngohppupt fddd seduasice

abol i shed. pdent BALNGUANERE SRR QURICES SBETLKERO4AL 24 o T espect

to am no aC|d deletlg it is referableth gre ulting core

pol ypept i de RYYREPEISE: ' BBet 1 %r‘é‘?ﬁ’dl? z?t’,‘\l&"r égﬁ uBEIPRRFRNR™h. Wth
respect t& anpicaddydranger inoskze phedneradoug iLlnter about %9 camingyragdder t han
about |50 a3tk LASLEANGER, APthn MHRPNCEE! aBbt NP0 PESIdAN @Pout 15

am no acid resi Is"a refe | e that coreﬁlhklg tldelnsertlons
be ani no- aW%QFBBﬁyPF%FﬂY |r?§'{ﬁ'ﬁa6‘ﬁssoﬁﬁﬁn© stit $esrarded

car boxy-t er ridrall inkieryt thasestignane pegtide tonpheseorai pol yuent iskeqcances
ani no and/or LALRAXY i t gﬂggeg ip.s e 1 ich the
core 10 pol ype%t lggeiél S %@Flg&gd or e%%p@%?hlgfe?hgﬂgo%@%é é;}{)gé’\g;?i de is
derived frorﬁe@&é} €protein, such an insertion would conprise an am no and/ or
car bﬁxy A€ m nal Asnaﬁzébueeedmfw irilithoRrg péptade n@e@w@be@g@m,adbaaenlt
tot egp41 r gquenc n ng%% LM na

i nsertions Cgﬁi ‘in'ﬂlg%g ﬁ%#a%mfeﬁ %oc%dgbsoﬁt“%gcgg %63"1%@ %g ttggo 35,
40, 45 or 5@%@#098@?51‘?'@%123L@Sc%’fﬁqﬁ@mtlﬁoaﬁﬁﬁ-6$:Ch‘l"b(ﬁ'@n t}PRAT s¢r YV nal
core pol ypepifi dhe ARenbYyAEid Hed m%g@e&oaﬁfib@timeméﬁrm Sibolvk .

further corrprise dditional |f|ca Qns..Lhag [ | | r detection
of the pol ypept| orexa ﬁwagt%fl‘yr FﬁrB p%%tlﬁéeear%sgl\#tﬁ 9 abel ed,

ei ther di reémby'lér PPM]P?E‘@:H@ cameptqmm&bem mlm@mme@'l&hé oela known
to those1sf cﬁ&bbkyl m—tbeuﬁrgsr@w |rrEH avew arﬁlwﬁna{ﬁiﬂém Qe

radi oactive ﬁr eg %}g H:et ri.c s q#J an irect |abeli

t echni ques 3\}' i SB WI‘P&’Q[ 5BLgP s’ﬂ?ﬁ PR o F§P Fﬁff?ﬁ

but are not & ihmirenh«pblc bieupy sincddpddwngdbut | adel 1 inited tondi rect anti body
| abel i ng) Z%a%ebéﬁyym | @ndyr ! fterbdteb@bsﬁb&qi heaasas) Bt 'r&%tﬁ% yiher

enhancer pol ti o typ ecul es ot her than pepti des.
For exanpl e&gﬁg ﬂﬁ%%’&ﬁr%e%ﬁr&é‘%e&&eﬁssgy -7 i%ked to nucleic acid
mol ecul es (élaorem@thmocaﬂbm t(FM@begsMI axr gamasdifdledguhenfor the

pur pose @P emaasn éé@uﬂhﬁ{ RN aLie PESPSEL | esAﬁersfﬁithm ecghges. 30 -
51 20 No 9J59 15 P /13599111219 5. 2. SYNTH él S OF

PEPTI DES Thxlygtﬁ)'ﬁgne‘é yp%%i; earﬁfr SEBLDPR ot e S Ut ¥R Sventi on may be
synt hesi zed reprgseptrau Wd@@mmee teblittxyearhonthagroup; Srea for

exanpl e, Cr qloahP84 ﬁ&&%a@ﬁﬁﬁﬂ%ccﬁkwﬁ&Uaﬂﬁ@%i\@z%éicﬁ{e Prpgchpl es,
WH. Freenan an orated ereln y reference inits

entirety. HOMT glﬁbﬂr‘b‘ép?’f%l%ﬁ‘ﬁe aﬁ‘gégar% EHETIARE Sfep- wi se
sol uti on or thel rdsphtiiey stwbﬁneﬁslps)lyfpepgliﬂetcmrm@atse)mndeﬂDEher T- BOC

cheni strygs @a%o-eaﬂd/oﬂwmy-%%@%s&eﬁo&mé&i%ﬁ f%;al%t% R &h&'es and

Pr ot ei ns, Wlllams et Press, Boca ton 10 | ori da,

and ref er enPEDLLARE SHPWR hth: FI§JI ild PRadabFR?i ReXSrt hesis: A Practi cal
Approach, At hert opp&cahbppaa ch,ytEdsl pol9Peptide dymmsisdXfaor dmibnghend, and

references ebfdnb0ctrid)is [ itH-$ackiB120 B0eunANHS afiHP WOLa! e M nal
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. In addition, a hybrid polypeptide is not

- 18 -~



15 The enhancer, core and hybrid pol ypepti des of the invention can be
purified by art-known techni ques such as normal and rever20cNpleater B0g
performance |iquid chromatography, ion exchange chromatography, gel

el ectrophoresis, affinity chromatography, size exclusion, precipitation and
the like. The actual conditions used to 20 purify a particul ar pol ypepti de
w || depend,wopmParst, on synthesis strategy and on factors PEIalssgu2et
charge, hydrophobicity, hydrophilicity, solubility, stability etc., and
will be apparent tq those havjn n th ancer and
core pol ypepttteEdetafoarepsset ﬁ%ﬁH§U§fﬁg gﬁﬁﬁﬁﬁﬁggtmﬂe?%ﬁéihques Her e,
t he nucl eot ieu2riaggpehypepeidedi ng t he polypeptldes of the invention may
be synt hesi zed, aade0pot Béﬁgl??é]%zﬁ'f(%ﬁ%ﬁgeaﬁﬁw?bﬂﬁpéﬁti&?mﬂl@&e%a‘ﬁm|

known to those of nar in the art or exa | e, Sanbr ook, et
al., 1989, WS é@e“rlraﬁlueeénm*gO a MaHda YR eantar, exprRle, %“Y Col d Spring
Har bor Pr essolypep®identiadbta nfumﬂ:JIaMAasegnpharmacoﬁo@gcam prade;f;uépu de
30 f inteme {1 var mﬂsa I cak,le pedeneral ly
known to th se kpgﬂea é?%y'égﬁ &ﬂe@%ﬁﬁbg ghﬂbtgﬁber MB 99/ 5961 5
PCTI US99/ 112@%‘)&%%“’50?%%‘?% SraibF evertiPBnot PERFeIRE l5¥ lf§é’duf56
gener at e thq:DN&af;halaeatoﬁml;mﬁﬂaﬁmmbasn dphcladtngsin Alvicer nati vel y,

the DNA ffagﬁ"ggkngﬂxfggoagt 2 TR 3468MTEREEbe RIS epdmﬁ'ag'@asecod' ng

t he pol ypep erest nay e reco engi neer vari ety
of host vectisr té’?é?éﬂri;YtNa@uhl‘lscﬁ Psnicd @cigr rﬁébﬂpeﬁtl ofheye tife DNA in

| arge scal e tnEla&aemamw Sné adbie ﬁ&%&ddbouﬁﬁéf%ﬂzé hei e eﬁﬁqr Ws

el enment s 4for dlr"neCtl ng f tion and/or_tra {_’

cequence “onedmg FRESHUBFYRRSAG RN denBraseeabh Bt iia i Paskiran
i ncl ude, butpoelyeepmdeu oF t Bchgmentt theredE), i erdahy oned EEiediarmmsiynthetic
bact eri ophage,)PN8ptRhasM plr C%We%ePNAa Eéfe @%ﬁtﬁ@%@e!eﬁors
such as pcD@S ERS 2 .19/1 gbﬁélg %\? series o
vectors may 1M BBAE et AT As A PRCPOUATY @O Gy | Pith
hgt| 8- 23, 1-ab&RtR4ahd abeuNBl-gHY manof agsdbaeseduwm@mg/mwesre@osm d

vectors thatanaaxbeatuaiéazaeyowcd4u% aRdhodh8i80tedidid£Dbding RSB, PCV
103, pCVv Cv_1Q8, pTM pMSS, pNNL, pHSG274, C0S202, COSZ03, pVWEl S,

pVEI 6 and tWEe%ﬁﬁ?:S fd 9 series of vectors. Alternatively, reconbinant
virus vectors i nEkadphgs dlitposdibliericore polypeptidekes ivmyifdednmsvileliges

such as herpes e?(Qmﬁ!LéU&md rﬁéﬁ (BS} H&%e%rf \iéﬁEtQtﬁox‘{ ' rH?@ﬁzdéid%%VhEHSﬁét
adenoassoci at,eq. vi.ruses or hovi n%rog? rr&yoma viruses pl ant VI ruses, such as

tobacco mosdit®itef e arifF PEUITAR EREIRAG T nERSTRPEU Sor der to express
a bi ol ogi calpolypeptideppllypepinads, e.kg ,ninkedindeandqapicisle ditaggehts t he
protein may ol%ehgﬁmbﬂé@tﬁ%ikﬁt&x%n oPRhARKESES éﬁpéﬁéo‘i&ﬂ{bsveiﬂe Eigh €., @

vect or bCh _contai ns the necessary elenents for thHe transcription and
transl ation gGPWFHeaPﬂs%J'ftfe"cF FHdiatdone facHRES! %Y?Fb’o%“‘%ﬂm%h CheBORANES known
to those skiinltedfenondp mlorgamﬁ:muaaedngofaonets UEneEpyesisl dacteespr s

having the hybeihdopol ypenid d& fodista S%ﬂ'ﬂﬁ&&ﬂf.@@@éﬁ':}éﬁlé&s%s%%hgéﬁgv .

W th appropri ate transcri ptl ona trans ati1 ona QOI’] ro
2002 WO 99/ BPepEsdpcharagioing AaentsySNCE. ashiuad had rRFRNG S QruF¥tPRO¥LEr o

reCﬁm_ol nant @N@etéﬁ@mqmees,arai@mbmmmgmm ;ﬁﬁﬂ:e]fr@sr sannnabe t he
LSEoraty SEAIEPBRC, R Bl o, s o MRS Sl Bl
1989, Cufiedn P@éﬂﬁéﬁms pqpqﬁp Foxe polypeptldes may 1nclude 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 gequences are shown in FIG. 13, wherein the core polypeptide
sequences are shaded. Core polypeptides also include, but
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Bi ol oav, G eene Publishing Associates & Wley Interscience, N Y., each of
whi ch are incorporated herein by reference in its entiret0 Nohembercd0dc
acid nol ecul e encodi ng the hybrid, enhancer and core pol ypepti des of
interest nmay be operatively 10 associated with a variety of different
pronot er/ enhancer el enments. The pronoter/enhancer el enents nmay be sel ected
to optim ze WOI995%6&5 expr essi on of therapeutic anbunts of prrOTAIS?9/11iRine
expression el enents of these vectors may vary in their strength and
specificiti t host /,vect S y ,Qne
sinber of SAEPABPE I5hFaoite % POING ePEaASt s Pttt 2R *B8ented
The pronot eNora§, $64 $33 hell {Hr Ragfenthdopr énﬁﬁér‘i%laﬂﬂl@ r?ét/dﬁépﬁy

associ ated whth bhewnedle D inddipRtlated herBahi Nl YerdrthddNAnmaxshe

posi tioned unger he control of a reconbi nant or heterol ogous pronoter,
i.e., a pro is not normally associated with that gene. For
exanpl e, 20 t|ssQerspBQlY@QPQﬂdﬁnaamubenhancen Bhethen singlndee bubdare

regul ate 5hﬁo@xP{ﬁ§§é&"héﬁtHé“%dﬂﬁﬂ&%&%ﬁ@eQe&ﬁ@hééb5ﬁgﬂi5ﬂéa G@l rabYBes,
Exanpl es of transcriptjonal control 'regions. that_ exhibit tkgiue specificity

whi ch have B&if¥dest |{ﬁxp9ﬁﬁf'éﬁﬁﬁdtﬁé pepbiges | Lirked)dn FablRo2 |inited
to, el ast asiéntlygdachygionid gol¥peptdides ihi afidisiactioedme palgpeptideaci nar

cells (Swif t 3 t Col d

Sori ng. rar bepecsaensE i A nvREgS B iRer ifle. S, Be, sbeehati ol oy
7:42S-519); hoyeter n ’g‘én]elqﬂfnt"r ofthteeé'rFSHth?cﬁmi‘a}‘%ﬁ |R?é’tllﬂep§ﬁ81“éa??% bet a
cel | s (Hanaprased®©8hs pdattliref The hibrid2polypepticiHsabul i n gene contro
region whech is 30 active in |lynphoid cells (Gosschedl et al., 1984, Cel

- 54 20 Novenber 2002 WD 99/59Gl5 PCT/ US99/ 11219 38: 647-658; Adans et
al ., 1985, Na a 318:533-538; Al exander et al., 1987, Mdl. Cell. Biol.
7:1436-1444): al bum n gene control region which is active in liver (Pinkert
et al., 1987, Genes and Devel. 1:268-276) al pha-fetoprotein gene 5 control
region which is active in liver (Krum auf et al., 1985, M. Cell. Biol.
5:1639-1648; Hamer et al., 1987, Science 235:53-58); al pha-1l-antitrypsin
gene control region which is active in liver (Kelsey et al., 1987, Genes
and Devers 1:161-171); beta-gl obin gene control region which is active in
nyeloid cells (Magramet al., 1985, Nature 3~5:33810 340; Kollias et al.,
1986, Cell 46:89-94); nyelin basic protein gene control region which is
active in oligodendrocyte cells in the brain (Readhead et a3., 1987, Cel
48: 703-712); nyosin light chain-2 gene control region which is active in
skel etal muscle (5hani, 1985, Nature 15 314:283-286); and gonadotropic

rel easi ng hornmone gene control region which is active in the hypothal anus
(Mason et al., 1986, Science 234:1372-1378). Pronoters isolated fromthe
genone ofg viruses that grow in mammualian cells, (e. g., vaccinia virus
7.5K, Sv40, HSV, adenoviruses M.P, MMIV, LTR and CW pronoters) nay be
used, as well as pronoters produced 20 by reconbi nant DNA or synthetic
techni ques. In sone instances, the pronoter elenents nay be constitutive or
i nduci bl e pronoters and can be used under the appropriate conditions to
direct high | evel or regul ated expression of the nucleotide sequence of
interest. Expression of genes under the control of constitutive pronoters
does not require the presence of a specific substrate to i nduce gene
expressigh and will occur under all conditions of cell growh. In contrast,
expressi on of genes controlled by inducible pronoters is responsive to the
presence or absence of an inducing agent. Specific initiation signals are
al so required for 30 sufficient translation of inserted protein coding
sequences. - 55 20 Novenber 2002 WD 99! 5961 5

30
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PCT/ CJS99/ 11219 These signals include the ATGinitiation codon and adj acent
sequences. | n cases where the entire codi ng sequence, i nc2ubpvemivdre2002
initiation codon and adj acent sequences are inserted into the appropriate
expression vectors, no additional translational control signals may be
needed. Howewgrog/si?@7cases where only a portion of the codi MR tis

i nserted, exogenous translational control signals, including the ATG
initiation codon nust be provided. Fu*BHer nore, the initiation co%on nmust
be in phasg Widdentcn€ reading frame of the protein coding sequencgsng o
ensure transST agikGRaRLAVERELIDL I TE T nSert. These exogenous 10 translati onal
control sixgnalsawiLegedQoiticatywn codons can be of a variety of origims, both
nat ural and SWEQBIGELDKWASENNWH f i ci ency of expression may be enhanced by t he
i ncl usi on 40f tYTSDEISLIEPSQNRQEXL t enuat i on sequences, enhancer elenentd, etc.

5. 3. USES sOF TAdE VENKONGEOR.ABRYLEBQ@HQUEMBES, CORE 15 PCOLYPEPTI DES AND

HYHRI D PQOsYPERHLDES VOFGIKREQARMAVERYCKDAS di scussed above, the enhander

pepti de sequenGaEAQQHLLALTVIMERQLQRIg&N be utilized to enhance the 7

phar macokignet i viQQONOPEARIEAQQHITLQATYWGIEQE pol ypepti de t hrough |inkage8of the
core pol ypept iRQELSGIVOQ@NFHRAIFAQQHPEYITI de sequences to form 20 hybri9d

pol ypept i des. MILEVQARRUILIGYQQANNbIF®AQ of phar macoki netic propertil€s is
relative tid thYSpSNOVSNETIKNVRBLKRYIPKQKerti es of the core pol ypepti delal one.
St andard phar raSKAVYSLENGISEERKVEPLEY anet ers and net hods for det d2m ni ng
and char ad$ er iAziVALEGRY NEHESARRENKANYELSNGEVEBper t i es of an agent such3as a

pol ypept i d& arAe-LWBTNKAVIYSIMNGVSVETRSYEDIENYBHEKI || in the art. Non-lilditing
exanpl es @9 suctYTREHFJESQNRERNEIEEhEIEEWASLWNYFIEANpl es provi ded bdbow. The
enhancer péept iAdeNEERAIEMRRIELLOLTYWEIKQRQAMEAERYEKAQ-NEAdi ti onal |y, be l6tilized
to increag® t e IELINIKENKENGFDARKVKLIKQELAKYENAVTERQIMQSTRe pol ypepti dé to

whi ch enhdhcencHdSNIKFNKENGTRAOVELIRQELBKY&HA at t ached. For exanpl e, 1&nhancer
pepti de 3@4 se@a@H&@%ﬁwwm&@é@éﬂﬁwTﬁWN ife of attached sore 19

pol ypept i d&s WaeAKYRKREIKQEBRK YKNAY TRYMLMPSHYHY pept i des are - 56 2@0Novenber
2002 WO 99¢ 598¢SNETHAHYSIIKQELDK YA Eé@éht‘“? n ceI | culture, tissue2tulture
or patien®? saﬁﬁﬁ@%‘ENFﬁNG@AK"é‘éWQEE NAVTEEQISNZ sanpl es bi opsi es22or ot her
sanpl e coft ai HFAEEHHRKWHEEGRVEKIKSAE &V&:;g ¥ ti des and hybri KE

pol ypept i ébs &f-SEHVIKY-HREGEYN LEFIOEANYES ed as part of nmetBbds for 5
nmodul atin (eAc -YLHLEGEVNRIKSAR THMHY%‘IS{“F"H LT&FQ‘F‘EI ting, stabilizindor
enhanci ngj! f udegRIHRRMKQLEPK VENSLSKNYHYLENE rgg i des exhi bi t 6

anti f usogéhi cAe éﬁ%F%WFL%YﬁV%%%@% iNM8s of the inventi oﬁ7 can al so
exhi bit tfe aBfVRRONAII-RMFARQHLEQ ar processes invol ving?8

coi | ed- co?d péﬁiH"’d A?%W&HW@WQ‘-Q&@LM NHarticul ar enmbodi nments, tA® hybrid
pol ypept i Hes ég LARILAVERPEKDQNI hyent i on that exhibit ahtiviral
activity tan B %R%'s[é&w QUFHRYEARHHBHENHS  decreasing viral infedlion.
Such anti ¥ r afc MR hodR, ?10%0% %Y@g inst, for exanple, humarp’

retrovi ruges Pﬁ'ﬁ?”‘ nodeficiency virus), e. % , HV-1
and H V-2, a Y‘ﬁi%;g‘é (HTLV-1 and HTLVZ]1), and
non- human®% et f\‘b virus, feline sar¢onma and
Vi ruses (SIV), sarconma and

| eukeni a i rug
| eukemi a Vi rug® nia viruses. The antivifal

met hods of> t h&% ilized agai nst non-retrgVviral
Vi ruses, cI 0} espiratory syncytial vir (RSV),
cani ne di 3 NS virus, human par ai nfl uefza vi rus,

i nfl uenza _61\/| r %
viruses afid Ma%
Vi ruses. e 95 ?.Q,
agai nst ngbln envm% \H§

such as 10, Y INNYISDGsT IERNS
coxsacKki e Vi rgsﬁ,ﬁy—rQﬁBQMEﬁ.@Q&

T f? GIF@%&%‘}?}V%%?E%%%%??LI Ealﬁ el oped
OO RIS 38 7 01 e T uses

¢ nterowrus echowruse§7 and

£, ot
.}L%?Zéfgl@orm virus, parvovipuses,

adenovi ru es NE@E lzi)genl c activities th can be
nodul at ed Vi a n*gh v%g (R § rBGR es of the invention |561cl ude,
S7 Ac §§w ALLEEAQIQQEKNMYELQKLNSWD-NH2 51

21
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PCT/US99/1 |1 219 but are not limted to nodul ati on of neurotransmtter
exchange via cell fusion, and spermegg fusion. Anong the2Q Novensksr|200ar

di sorders involving coiled-coil interactions that can be aneliorated via
met hods that utilize the peptides of the invention are di sorder | le Vi ng,
for exanpl e,wbaws1esi al toxins. The antifusion or antiviral P ’§ of a
gi ven core pol ypeptide or hybrid polypeptide can routinely be ascertalned

Vi a standﬁrd |Sn V|tro ex VI vo and ani mal nodel assays that, w tfbsg"_espect

to ant|V| . "pol[TlaTlprbblllb ot € VvVIrus
of int ere WE&KVB At‘ Ide %H of skill inthe art. T R above
descri pt| fE d antifusion-related actgvities
of core aggj hy E& Q.E qu%? I@l\{&% The hybrid pol ypeptides
of the iny nt| BK%@L as part o any met hod for V\/%ch

adm ni st r | ogc %Q 1pol ypeptide al one nmight be 1$

cont enpl ak d. Ap§ N 2| des as part of such nethods |5§

parti cul ag Y RER 6ﬁ LLﬂ.dK'W%\ WMerel n an increase in the o

phar rracokk,petl EGESLLQ ESLWV?FM ypeptide is desired. Forggexanpl e,
insulini ut| N&‘{E EL CESWRAWNWger tai n types of diahetes. A
hybrid pofj pem; V@ RYsiMIAkEE LT I nsulin fragment as tRe 20 core
pol ypeptlgg CANpEFDIRUIIVR ‘2%1 bt hlip zed as part of nethods fgqg

anel i or at ggng ﬁb’(fﬁ&&iﬁi\r.ﬁfc Veriffsntkeraghes for which insulin is uggd and/ or
cont enpl agged. 4L Ovﬁ%ﬂb%\ﬂﬂskﬁ,ﬁdkﬁvﬂﬁ% e.Ngaerapeutic nethods, the pgptides of
the invenjj onsCatkkbhldsThkiiVeend@&swirst hed as part of prognosti c gget hods
for prevesti nge singFooefPspEDABRG IR NGLARIKINIGOt | 1M ted to disordgjs

i nvol vi ngzyf usheRrerRRicsTYRGERRALAGREAREBCESSES i nvol ving coi | edggoi |
peptides and yi-LdvoritaaRvOORINEALVOMNsYRENAE! | - cel | and/or virusggel |
fusion. Far exapmivexkhGENRERYEKEMFLBNAD-GhPOl ypeptides of the invegdion can
be utilizgd ag.pRAHAGEESVIRDPEREOTEEEREDEEE fODS of preventing viral imgfection.
30 The hygri daplinaraptiAesDEiREDMSEERBY S RENEARTOGR Still further be wilized
as part of7 di ROEEREVELVIRLDRESGEESURIDTERESTEEERE M NOVerber 2002 WO 994 59615
PCT/ US99/ 4121 8.. ki feshiErReBTEFRRESHEE DG ARTINGI VO Or in vitro nethods. 7Any

di agnost i® meidast iahaiagadresVTEDTEREDTEE-RHPO! Ypepti de can be utilized can

al so be pgrf okdmsETERSVDY vaAYABAGEEPAEWBEPt | de conprising the core 76

pol ypept igle axEDI8Y ATy SRLKDYINDKLRBIMBARNH2 am no aci d sequence thagy al | ows
det ect i ors20f AdBNVFYKDEIKIRPYNSQREAIRTOSAKVBDBENEH2eChNni ques can refl ect an

i Nprovenmesat osi&in-YISEGBISEIQNQUEK MEGES LEIDKWISLWNVg-NHaCr eased hal f Ijofee of the
hybrid paaypems-vust i IEESQNQQEKNEQEELELORWABDWYWERNHR de al one can i morease the
sensitivigssy iotiniNNLORAGRQSHILQLPVWGEGUQSRILAVEHVLEDQINH2I S utilized. fguch

di agnost ige t emfHNNILRASEAQUHLUQETVIRIKQEUARINIOIERYLKDG-8H2t 0 | nmagi ng net fsods,
era., insvivoadVIQLNLKQYDEIQERDISAGNRIA ARQLDQPWKIDVIALNHR2G exanpl e of ans3 magi ng
met hod, @8 StAcICYHRQALNNEQRAGLQUGLINQELAORERVDBYpIEmH2de of a hybrid 84

pol ypept isde cCarLLDSFERTWEQEKREL WEQRE@NIIHRgAL@EYIMhRHOYbr i d pol ypept i dessand

i magi ng (%ei t herLSYLEL@ENWNSPEMLEA CRIEHRKKLIDWOREEQrRaNH2d hybri d pol ypeptssde. 15

5. 4. PHARNVACEAJHLEALEGORNUEGKILIEANSKIBAGHEESALEGKENIMODES OF ADM NI STRATI ON The
pepti des %f tAveELRAVRGELRONRGRIRADRGELENLRGISNEY ed usi ng techni ques wedsl known
to those 9%n tArELEAKELHAEGSE SEGHEAUKGIAEBEANKLEQLELEKONUI at ed and adm ni &t er ed
system c&kl y. AcCTWEANNREASAREANARESAAARA-NHE on and administration may b® found in
20 uRem 4§t omMcsY TSHIASHIEESINQQERNE@LLBIRISBASLWNAF @82 edi ti on, Mack Puddli shing
Co., East9on, ARATSHHSLIEBIQNQUSKNEGELKBADKWWILANWFOHAl , rectal, vagi nad2, |ung
(e. a., BY i MrATALIHSHEESQNQREENQQERELDKWASISANIISY , or intestinal 93

adm ni st Pat i ot YTSRIHEREEFNQQEENEQELQLDEWASLIWNWRINHNt r anuscul ar, sub®ut aneous,
i nt rameddP| arAe-YTRLIESLIEBYRNQQEKNQREILQERKWASHWNWINEdAl , direct 25 95

i nt ravent!fQ c AcRMKQLEDKYERLLSKNYHLENEY ARIKKLVOERYH2 | ntranasal , or i n6raocul ar
i nj ectior8l jAsQQILELRGVGIKQLQARILAVERYLKNQNHY enous i nj ection, the ag¥nts of

t he i nverd®d omeNBREBIELDEWRSLWNWE-NHA aqueous sol utions, preferably 98n

physi ol odfTalAcy TEHREHEEIINQQEKNEQELEEIRKASRWNMERRE' sol uti on, Ri ngef?' s

sol uti on,!0%r ASHPEYBPOFPIEFDASPQYNEKINASLAFIRKOHAame a 30 few, In adilotion,

i nf usi on Punps-TNEKPPEYFRIBEIPASB QYREKINQSLARRKSPEPt | des of the inventi®n. For
transmucosal adm ni stration, - 59 20 Novenber 2002 WD 991 59615

PCT/ US99111219 penetrants appropriateyjo the barrier to be perneated are
used in the fornulation. Such penetrants are generally known in the art.
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In instances wherein intracellular adm nistration of the peptides of the
invention or other inhibitory agents is 5 preferred, techafl joenheas200&nown
to those of ordinary skill in the art may be utilized. For exanple, such
agents may be encapsul ated into |iposones, or microspheres then

admi ni st er edwewsiBsTri bed above. Liposomes are spherical | iFT@899% % s

W th aqueous interiors. All nol ecul es present in an agqueous solution at the
time of i osqne forrratlon axe |ncorporated |nto t he aqueous mteds'ibr The

| i posonal ar Agl"S U)\L errat—ntcroenvt T nllb‘nt
and, beca gﬁfﬁ%ﬁiﬁ” S , are effectively livered
into the c Ab N (B fg Ehel r hydrophobi ci ty,, when
smal | nol i ,intracellular 15

adm ni str f séD.E " blb\zﬁgmﬁ P%g@s ﬁﬂ ences encodi ng the:OSepti des
of the in v\gﬁi] %1 h}j%‘fy admi ni stered may,

expressed:iﬁ Az_ Dl\ﬁ Fﬁgﬁ%ﬁd&f SO QEies wel I known to th%e of
skill in the al tep ﬁf) § %ﬁﬁi{ﬁﬂt. W%ﬁgrs derived from vifJdses such
as re”o"'lwseAsc’PsHﬁ%%ﬁ éLA‘#ﬁ&%bEﬁ

Aq@ﬁom ated viruses, hegpes

vi ruses, Cﬁs 9\V'SB k! mo L;{P‘t'iﬁ@s"bu ed for delivery ang,
expressi on E ﬁ target ed cell popyl ation.
Met hods fq{7 t U\%‘Eﬁ X§§ LQ I gpd expression constyycts are
wel | known F AF NHZ1989 Mol ecul ar C gping, A
Labor at or 13'\/5‘%! ésr%@ gE AG , Col d Spring Harbof;sNY, and
Ausubel et Aﬁég £ AQE WSL uI ar Biology, Gegge

Publ i shi ng As§ggbg @s‘kv%ﬂg . Effective dosaggs of the

pepti des qi t edvgvgaﬂuﬁgc‘ Wildes Ay vnﬁy be determ ned thypugh

pr ocedur e§23wel VKOO H18GE EsAL’lsms sidipaddress such parapgters as
30 bi ol Oghfaal Abalvtxd/utt@cE@mmymbﬁwwsm@m Niigxi city. In particyharly

pr ef er red | gmbadiveRAE EcBMNEkE QG TVIEA VIERESIEVsvL @z~ 20 Novenber 2032 WO

99/ 5961 5 E’QT ! u&gﬁﬁ%%éﬁvmkymmﬂ@mmvmmg i s deternined bypgne
skilled i st hQ Ut HUHERSKARR BLITRRAV VYRGS renk t ro and in vivo spydies
wel | knowjs0 Wheser EeeviNk REALISTNRRYWLSNGVSVLTERRER! €, in vitro cellpgul ture
assays of 1ant Wi rBdGEARKIRSRLISTNRHOUSIZRGUSR.TERERRL ar Y assays descrifged in
Sect i on 73obe oy EGENKIsAM BsTaRAVY SIBNGVEVIErSRRL Rt T oM whi ch one skijpbed in
the art npy rQadedpvntataAlR&AVRS.SNBeBvITRRVDDANAE Y concentration (jkf) of the
peptide o3t hacPOEWNERIALESTNIOGRAENGVSVOTSRVESKNEP e amount of Vi rabs
infectiviid (Re-BEVNKIROROLSTIEEOIVSOENARVLTIKWDOLK-NHAPPTr Opri at e doses g@an then
be sel ect gd byc-emekiREALSEOKAVVSLRGGEVLTSSILBIK L RpPhar macoki netic dag@ from
one or NoDIR I QUVNKIRSADISTRKAVEEISKSYsvRasdvidskibangexenpl ary phar macaki netic
dat a descrisbedc-NRIKSRCLSTERA LUSLsReVomrsEvaDLENZ2A®2 so that a m ni numepl asma
concent r at370n A¢-KIKSALLSINKA tresisrevVsvigsKk e Do RNgiDIMk whi ch is equal ta3or
exceeds te dat-mSALIBETNKACvsiaNgesvIEseviLaRNYIDxakypept i de dosages mayg4 be as

| ow as 0. f39~, gé-KksartSmizocyvsusN@svLrvLBEKNYIghQasz| O ng/ kg body weight. Mre
pr ef er abl woanaef{irsTiredosagasvLesKEDLENTIDRQLAOHL - 100 ~, g/ kg bodgs wei ght .
Gt her exempl aAyANGINRYLBVILSNGYRUTSKMDLENYIDRQLLAWent i on i ncl ude 1-53ng, 1-10
ng, 1-30 pg, Ac-$OSVIDELSMKENKONGTOAKRVKLIRGELDKY&Ap2nD, 1-150 ng, 1-2Q068 ng, or
1-250 ng ofi paptrsWHELSNIKEMKCNGEDAK GAlIKQEL®KveNiNHze dose refers to tibat 20
anount of 144 heAcSNTDIEUSNIKENKENGIDRKVKLIKQEIDKIYIKINAINH2ame! | or ati on of symptons or
a prol ongsisi 0Ac-VITIELANKENRENGTDAX VERIKIQELDK YKROW-HZ Yy and t her apeut i a4effi cacy
of such coWposGIIELSEIKENECHGIDNKYVKREKOELDDK sty phar maceut i cal priezedur es
in cell cl7t UACTIELSNIEEKEINGTBAKEKLIGQEIDKIYEKNABTEANH2 f or det er m ni ng tike LDSO
(t he dosel4set AaIELSNIKENRONGTDAKEKIIEQRIDKYKOAVTEINNHL he EDSo 25 (the deése

t her apeut 149al AyEISNIKENKICHE TR AK \BOIKQHLDKMENAOTRLRAE20Nn) . The dose ratldd bet ween
t oxi ¢ andisoheAGRKENKONGTBAK YKLIKQRUIDK YKNAVEHIQUINH2 | ndex and it can4be

expr essedlsas AQSNIKENKONATDAEVEUEQELIBMKNAVMEIQLMNH2Zh exhi bit | arge tiker apeuti c
i ndi ces arse pAeRKENKONGTOMK VHAIKQEDDK YUNYOELQIUM-NH2se cel | cul ture la&says and
ani mal st jdi esc-KENKERGTUREYKLIKQEODEENMAMTELQLIIQNANge of dosage fdR9 use in
humans. Tié¢ JdosBENKIGTRBAEVKIGRQPOKRYENAVTRIQLPMASdHAbly within a randfe of - 61
20 Novenb®f 200NKINIDABUGIIBEQHOKNYKBEYOELRLPMOSENHZ Ul ating concent rlat i ons
that include the EDSOwth little or no toxicity. The dosage may vary
within this range dependi ng upon the dgsage form enpl oyed and the route of
adm nistration utilized. For any conpound used in the nethod of the
invention, the therapeutically effective dose can be 5 estimated initially
fromcell culture assays. A dose may be fornulated in animal nodels to
achieve a circul ating pl asnma sgasaegte SHEEM (RULEG26)t hat i ncl udes the I CSO (e
., the concentration of the test conpound which achi eves a hal f maxi mal

| nhl b| t| on of the fusogenl c event, such as a hal fmaxi mal inhibition of

Y ) oy




to of the event in the absence of the test conpound) as determ ned in cell
cul ture. Such information can be used to nore accurately 2@Neyember 2092f ul
doses in humans. Levels in plasma nay be neasured, for exanple, by high
performance |iquid chromatography (HPLC) or any bi ol ogi cal ormilc]%giogi cal
assay capablwooed/srme8asuri ng peptide levels. Z5 The hybrid pCHCYpéuf' of
the invention can be admnistered in a single adm ni strati on,
intermtteqt!ysperiodically, or continuously. For exanple, the pi¥e

pol ypept i E%gwng o L DRFEST WS K S W B QRISION AR B Lo R 1 M a singr e 152

adm ni st r gy O, JUSATIQIRA A AIVERK SNRIHEGREAD-Ni Si NGl € i nt ravenoys

i nfusion Ofga SlMEIAesAGIRAVAEAKQRRSIBNRARDA@H Of the inventiongan also
be adm ni ster e GVATRAQITAA BALVBAKSARSHERIKBAIR SN M Ni strations, ing uding
periodi c ag@M N SEATBROAARVAERAKDARSPERLKEARSRKINHN enbodi ments t he s¢

pol ypepti dgs Ofc.ATRRQITAXPALVENKQARSDIRRLIGNRIINKASN L] once a week, ongg a day,
twice a days (- 1BAQITRXPANVEAKARShEKLKIMR INKAVINEROUr s, every four hsgurs,
every two |BOUrR.sAQITAAYVALYEAKOARSDERLEBARD AP AEes of the inventign nay

al so be adg n|&t@ﬁd\ﬁqwhmmgﬁm@umbmm_mpont| nuous subcut agpeous or
i ntravenoygs i MNcléfitAVALYERK QARIDYEKTRBARDIKK AV @@t aneous or ot her jgipl ant
whi ch al |l Qs thatholAtveRkd 15K KBRIRDINKA VOsMYSN, absor bed by the patient.
The hybri depol Apanyia0esakfarRsDEKL AR INKA vQeVQakg be 30 admi nistefg@d in
conbi nat i qg WALV EASiARSDEKOKBARDTNIOA/QsVQINIoverrber 2002 WO 99445961 5
PCT1US991 442 1 AclAvar aperbARSDaEgEREA RO gonainupr ef erred for H V id3er apy,
admi ni st r atd omchaLvPAK@ARSDYEREKEARDIINE VARV QERIG-NR2, cancer therapy) igan be
per f or med 120N GRINLYBARGARSDIEKS. € BAIRDTNIRAVQSVQESIGNMEe Ng cycl i ng t her apys7(t hat
i's, adm niigt r AciLVBARGARSDIEKLEEAIROTRRAVGEVISSIGRL-RR | 0d of tine, foll gsed by
admi ni str ati ocVEARQARSISEXIREARDNKA vQdvgssisoLh for a period of tige and
repeat i ng 1#hi AcERRYERIDIERLKEAMDTNRA v@dvgpiGNnivaber t o reduce t he dewel opnent
of resi st ance AcXxQAREDIGKLEAMRITNEAINEEIESIGNLIVAINEI2Ccase of viral, e. Q7
retrovirals i nk@ARSMBRLKFARENKACQEVESSEONUNVAIKOH2a hybrid pol ypeptige or a
phar maceuti77c alac A RSDIERLK EIRETNKAVQSeQISIENLIVEIRSNEH2 can be 10 admi ni stgwed in
conbi nat i 018 WAELRSRIEKLICESRDTNKRA VQPY@IsasnalvAIKs¥-NHEast two, ot her antiziral
agents. Taloi ngcBPEKLKEARDTNKA VASVASsIGMaVRIKeYQ-sHzh anti vi ral agent s176an

i nclude, Wit @Ac-OIBKOKEARDINRAVQSYQERGHUYVAKEZQDPNHDP178 (T20), any otfwer core
pol ypepti d88 deplEXLEHAIRPTNRAY@SVRSSIGNLIVAKSVQDMNHRY-1 or HI V-2, any U8her
hybri d poli§2pept-ENEKEAZRDINKSY QS HRSSIGNUIVAIBINQIMY -NK2, at | east in parti7aderi ved
from Hi V- 1830r AHKIKEAIRRTNKANMQIEQISIGNLIVAIKSY@IN'WY-NHA FN (3, rIFN Y; int8dbitors
of rever st r AnEKEAIRDBY@ VASHQSUGNIITYAIKSEQRVSKINHANd non- nucl eosi delsl

i nhi bi t or 85 e AaKEAIRBTNKAVIISVQEXIGNLIMAIKSVAUEYNKE-NH2 abacavir and ot hets2

di deoxynutite 08¢-HLIBDEHNKAN QRYQRJIGNUYAIKSYQDEWSKEIA®2 or del avi ri di ne n83yl at e,
20 nevi r api’ne Ac-4RTNK&YIZSVASAIBNBIVIAGESY QDY VNKEIMINHIRNA cappi ng, such 1as

ri bavi ri ni88i nAr-MDITHKAVQRIVASSIENEIVAIKRYOQBYVNKEIN-NE ri tonavir, nel finahr

nmesyl at e, 1P AeNERNDITLNNGH AL PRANSIELNKAKRPLAESKErNNH?esy| at e, i ndi navir 186 ABT378,
ABT538 or 199K6 39 TPNAHFRBSE AL RRIBISBLYKAKSOLERSKEWNEHY | ng nol ecul e with &hti-H V
acti vi ty; 19ndAcBNRIZROHRYALRPIABIBAKAKRSPLEESKEWIAH20f gl ycoprot ei n pr d8&ssi ng.
25 The hyHBRi dAaNBITENNDGLOPIGIIEINKAKSHERESKREWRINIZ nvent i on may, furt®&r, be
utilized PBophyPHENNDANUDPIIPGELNKAKSPEREFKRVIRBNIBf di sease. Hybrid a8/ or core
pol ypept i Hés OalTLHUSVAHDPRUIIFANRAKSBLERSKRVIRESS8dse or, alternativell§y! can be
used as vi¥ci AeSLNNGYALRPIRISIRAAKAKSHLEESKEVERRENWH0di es agai nst t he Wybri d

pol ypept i s o¢- LAY ALRVBRIELHHAKGPLEERKEWRRSN@GNP: t 0 30 neutral i ze P&t hogenic
or gani sns!%¥ ncAutVRGALDPERISI BLEESREWIRRSNQIGNY? r al , bacterial and%arasitic
i nfection!9. AaNSVALPSIDIR DORFSHEWIBRENQIIOWHE PCT/ US99/ 11219 FdPS al | such
t r eat nent 20dedePYHEFIUPEINKARSREEESKEWIRRSHRRAD-HH? on, route of admi rP3tration
and dosag¥®!cafic-BeLRAFYSIER SO EESKENIRRSHQEEDHNYZS| cian in view of tlA®

pati ent' s2@ondf-ALYEDISIEBNRARSOLEESKEWIRRSNOKLBSINH21 975 i n " The Phar %ol ogi cal
Basis of ¥er ApERRIPICWLNKASDLEESKEMRRSNQKIBHEN pe noted that the 2 tending
physi ci an?%ouftPRRGIFLABAKS-EESREWIRBINQKEDBIONHRat e, i nterrupt, or 28Hj ust
admi ni st r 4P oﬁ°'ﬂB§‘ﬁL§KﬁB§?I&EF'gEWIBFSWWﬁW' functions. Converd8y, the
at t endi ng29Bhy &7 EISIEENKAKSRLERSKEWIRRSHRKIPSIGNWENAE 1 eat ment to hi gher® evel s i f
the clinical response were not adequate (precluding toxicity). The

magni tude of an 10 admi nistrated dose 24n the managenent of the oncogenic

di sorder of interest will vary with the severity of the condition to be
treated and the route of adm nistration. The dose and perhaps dose
frequency, wll also vary according to the age, body wei ght, and response
of the individual patient. ASUBSKITHTE SHEETafRUBEE26)0 t hat di scussed above may
be used in 15 veterinary nedicine.




Use of pharnmaceutically acceptable carriers to formulate the conpounds
herein disclosed for the practice of the invention into d28agesmben20ddl e
for systemic admnistration is within the scope of the invention. Wth
proper choice of carrier and suitable manufacturing practi CS éﬁé}gﬂml
conposi ti onswRO5178T he present invention, in particular, t HoSRU$g rruf at ed
as solutiopns, may be adm nistered parenterally, such as by subcut ageous
i nj ection, yb.Nt kA¥EAOUS i nj ection, by subcutaneous infusion or int fNEENOUS

infusion, @ QXAMEINKAXSPLHERKEWRRSNGMIPOIGNGS I be Tornul ated reaguly
usi ng phar pRC et igRiNKAKSE Rk BRIRRSEGUDSRINVHBINE2KNOWn i n the art 2fsinto
dosages subgoablae-siEONK XD EBSKBWIRIESNGRLDOONWERGSEINIEAT I'i ers enabl e t heags
conpounds ofo t REIEURKARSDIBESE EWIRRSNGXLBBIGRWedseisNabl et s, pills, capsml es,
li quids, gefiS, ASELNKMKSDEEESKEWERSNQUEFRIMSVRQSTaNd2t he |ike, for orages
i ngestion by aapairMARGELIAIRGELKARGEORAIRBBIIMAREKINGE2Al conpositions mwitable
for use in2iheASQTSUIRN SEESQNQUGKNEQEDLELDRWASEWNWERP®RI t | ons wherein the active
i ngr edi ent s14ar Ac-OSIMBSUERIQNQQEXNBREL ERLNK w_asEBwRwWRNHRE O achi eve - 64 21120
Novenber 2632 WOveAad BRGNS ELIR DRWASEWNWFamded pur pose. Det ezt nati on
of the effm6ti XeYeSTINSLIGESQNQQEXNEQBLLELDRWAREWRwWpaR| ity of those skiibled in
the art, esipechakTSLISLIGQSPNRQQRNQOELLYENEWASIOVNIVERDSUr e provi ded hasein. In
addi tion tmst hacBQRILEEDKWgSIoNver s, t hese 5 pharnaceuti cal conposififons may
cont ai n suibabheQuliELDRWaSIWICWF-NH2 accept abl e carriers conprising exei pients
and auxil i zoi eac-BEIECDKWASLWNWENH2 pr ocessi ng of the active conpoundszinto
prepar ati ons whé-CELDEAASDwNUWFedi2phar maceuti cally. The preparati ons 218
f or mul at ed222 or AGEIDK veAREWINVEENERL | on may be in the form of tablets, x¢sagees,
10 capsul e®s oac-WaBLWNWWRdH2 For oral adm nistration of peptides, teehniques
such of thzse a¢-ASLWNSIF-B§2 era., Em sphere Technol ogi es well knowe2¢0 those
of skill 1229t h&c-EFSLIEShIEESQNQQEKNEQBIJIEUDREASIFAA-NH2Ze phar maceuti cal 226
conposi ti 0238 ohc-YTREIHSLEESQNQQEXWEQQLIBhDKWHSIVENWRNHE act ured i n a margagr t hat
is itself Bhowks-YESLISLIEESQNQQEKNAQELIELDKWASIEYWWHBNHEE i xi ng, di ssol vehg,
granul ati n4 diafeARFAKAREAAARSELRIGVASKYNVERNHRY dryi ng, enul sifying,231
encapsul at336g, AehSLRBYPAEIGQOLSYALGORINKVEEKIGYSGOERSSses. Phar naceut i caB3
fornul ati 238 f&-SLBRPEAEISIQALS WGGHINKVLEKL@YSGGANH2ude aqueous sol uti @ of the
active cor3duntsLRDRISABISEQALSBALGIENKGERLGYRHID-NENal | y, enul sions ands 20
suspensi or&d9 of AcHPISAEISIQALSY8 hPGRINK S LERLG YBGG-¥iPar ed as appropri at @3oily
i nj ection 249 xt ArRESAESIQALRYAEGGPIEPREHLIGYSGEPMEYH2s or vehicles incl @8k fatty
oi | s such 245 SASRAEIYQALSYALGSYKNBEKLS YSGERLLGeMH2d est ers, such as @ty
ol eat e or 27 ghoiE4FIFIQAESYALGGEBNKYREKISFYSGGRELGINIRSt ances known in tB¥® art for
maki ng |i @#d ofc-SAE ISYARGERRYK LR EYSQERI&EUaNH2N] ect i on 25 suspeng#ons nmay
cont ai n sst aAFAEISIQN DU LOEPINEYEEKILGYSGGP I GHF- N2 0~ t he suspensi on24lsuch as
sodi um carBbx el HQNLYALOGPREKY LERKISMSCEBLLGIS-NMRxt r an. Opti onal | y, 24%he
suspensi of*rayAcdPIO4 LECHCHPRNEREBYSSCRLHBIESRAERSs or agents whi ch i2#cr ease
t he sol ubiZf t yAOHQAIREAE BMEEKLGY SGEPIGMILESRGNHE preparation of hitdghl y
concent r at?88 SBHAALHHE-GCB '%HEIF#%@GPU@&W-ESBF%W ations for oral ud3® can be
obt ai ned B coMiIHSKALEHINGKEEKRLE Y S FRISGRESRUKMNH2s0l | d exci pi ent, 24665 20
Noverber 2002 AMBALYH PERLOXYEDLLGILESRGIKANHBnal |y grinding a P¥sul ting
m xture, and prdSEaSPORINKKREERICYPGGRLLGILESRGRORYY2 af ter addi ng sui #4bl e
auxiliari @82 (4 TRAYYHEIPLEIGBHRED YO TNLGNAAKLER-NIZ agee cores. Suit abf%
exci pi ent 2551 Ac-0AY Y HRIDLEPRISIERLDYGTNLGNAWKLEDANHZ gar s, i ncl udi ng P¥ct ose,
sucrose, t2rbhai Ve LHRIDLGPRIRIERLBYGENLGYAIAKLEDAK-NHE | (| ose prepar at i oY such
as, for e>335r1‘plg:wﬁ'ﬁ%(}g’flﬁlr%wmAB’I’%—FBN‘E‘P‘%e starch, potato $¥arch,

t

gel atin, PIS%HXFWW%BAK%W%WW opy! net hyl - cePHul ose,
sodi um carhoxyfe LGEPISLERIDY W/AHFKng\ W 2%y r r ol i done (PVP). 2%
desired, dr&i rﬂ°é$?‘ qPﬁ{é-L F@h@/"ﬁ'&" AEEH-ENch as the cross-1i ARed
pol yvi nyl 2@§/r rTRISHELS VG GNAIAKI EDAKELLES-NH2 256

260 Ac-IDLGPPISLERLDVGTNLGNAIAKLEDAKELLESS-NH2 257

261  Ac-DLGPPISLERLDVGTNLGNAIAKLEDAKELLESSD-NH2 258

262  Ac-LGPPISLERLDVGTNLGNAIAKLEDAKELLESSDQ-NH2 259

263 Ac-GPPISLERLDVGTNLGNAIAKLEDAKELLESSDQI-NH2 260

25
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10 acid or a salt thereof such as sodium al gi nate. Dragee cores are
provided with suitable coatings. For this purpose, concen2@ bpeemisergd02

sol utions may be used, which may optionally contain gum arabic, talc,

pol yvi nyl pyrrolidone, carbopol gel, polyethylene glycol, agl[él?srg ,h#'zhami um
di oxi de, | acwoes/55781 uti ons, and suitable organic 15 sol vent LBtA%ent

m xtures. Dyestuffs or pignents may be added to the tablets or dragee
coatings figr igentification or to characterize different conbi natphhs of

active corpoUTK BREER.DVOTRLGNAARLEDAKEL DESSPQILNH2011S Wil ch_can be usgd oral ly
i ncl ude puygh- fAlpidi BREBVANLORSRKRED AG) BEdsBonasvie! | as soft, 20 seahed

capsul es nggle QfisGRLBVEGIVIaRALAXIRDAREILBSIR)IRs-9Ch as gl ycerol or segbitol.
The push-fyf CRRSEIGVERIGEARKADAKENEESBOOILKSMNRGN edi ents in adnm Xpgwre with
filler sugly asylizRLORPINLBNAGARE SpAUS RERDQRRSMRDEHS, and/ or |ubricanbg such as
tal c or magyesilEwriR@kabg-Napd, optionally, stabilizers. In soft ggpsules,

t he acti veyfonRqensewAsgwNAe.NghSSol ved or suspended 25 in suitabl ez quids,
such as fayty QiletprWhstener@ aff in, or liquid polyethylene glycedss. In
addi tion, ,54 ahiliczewasmywwiavipdded. I n instances where an enhancepgnt of

t he host iMuUNg. I EEoOASIAVNAT-MRsi red, the hybrid pol ypepti des nay bm

f or mul at ed7an t-gRGSVintsdN AR DROERSNBKE DR VN VRE SesAinezenhance the 30 i ~pmol ogi cal
response. 2BUChadicvaNNsSNABYKLEESNSIdKvEvkLEsTe-NAot |inmited to minepsdl gels
such as alwm MasTEyNVaKEBSALBKIGESNSKLBRVINoRIes a2 2002 WO 991 59615 PGT/ US99/ 1
| 219 surfage aGISTEEGSVINEISNALERLERSNBKITKVINVKOTSKEE hi n, pluroni c pol yal s,

pol yani ong7s otAISTEEGHVNIGSISNACDKLEBSNSIIDRVSIVKBNEHpOot ent i al | y usef ul 2@dj uvant s
such as B@ and-LOBTFIRDANSENALDRIEESNSKIDKVRVYL-NRE hods nmay be used 1m

i Nt roduce 28the ACALDISTELANVNNEISRALKLEESKSKEDK bedk e . These net hods imcl ude
but are 52610t ALIGNLDBUEIGN VOINSISNALDKUESSNSKBKYNV-REHE anuscul ar, i ntrapesi t oneal ,
i ntravenous, S\JOGNLBISTRUGEVNRSISNALDKLAEENSRIDKWUNRS. 6. EXAMPLE: 279

| DENTI FI CAghl Olc-QIFGRXDISIENSNENKHSE NMDDRCEEINSECIENGES THAT COVPRI SE ENMANCER
PEPTI DE SEQUENCESGNODIBITELGNVINNSISNA BOK IFESNSKDDRING2N cont ai ns St ruct uzsal

domai ns r efser AedIMTGNABISTELGNYNNSISNALDIAGESNSKLDoaed in the C-term nzmbk regi on
of the protéei Ac-QNIVTGNEDISTEIGNVENSISRADKLEESNSKN-NHOcat ed in the N-terzssnal

regi on of 287he ApSQUIFTGNLDIS TEGANEMSISNALDKEEESNSBINEIRr pept | de sequencestegi ons
cont ai ned28gi t Ac-DSQYUNTGNIBISTELGNVIVRISNABDKOEESYRAH2f r om all current| y28publ i shed
| sol at e 1289s e@uePSPSVIGNLEISTELGNWRINGISNAADKILEESN-NHdent i fi ed t he consexsus am no
aci d sequzdicedc-HIDSQMIVITANEDNSTELGNVIRSSISNIMKLBEEINEN detail in the Exaspl es

pr esent ed2diel AwSILBSRVVEGUMSTEEGN VNNIISNAEDKLERNHCer peptide sequeradgs in
that |ink2ge &¢-ISILDSQEIVTENLDISEELGNYNNSISNALOKAEAHar i ety of di fferent2sgore

pol ypept i 2888s 6nNBHOSQVIVIIENIMSTELGNUNNSISNALDKDINK3erti es of 20 the resal t ant
hybri d po?%pept-KNISH-DSQVIVESHIPEEELGNVBRSISNAROKYREPTI DES THAT FUNCTI G AS
POTENT | NE#5Bl ACRSNISIEDERWIVIGNINEHELGIONNNSISNAELD-NIE® depicted in FIG 18?2 is a
hybri d poP¥pept-VIENIEBRERYIETEY DISTERGY EYNGBALINIER sequences | i nked t83an H V
core 25 pY7ypépl YRAINISINBSQEVWERYDISTERGNBBNSENA-NIRe T1249 hybrid pol y33€pti de
exhi bi t s ¥hanecsBYPHEFEREORY HALDETEL@HEMNSISNNEINd potent in vitro 288tivity
agai nst H9- 1Ac-PATEQRNIHERSQIIKIGNEBISAEILNVNNSISNFHBnhanced activity adgdf nst

HI V-1 cl i #0cahc-FRA YRKNBILDSQMYTENEPISHELENVNUSItNH2assays jn vitro as @Il as in
30 the HuBBMCASEIDATYRKNEILHSQEIVTGRLIMPTELGNVNNENHE on in vivo. In t he98

bi ol ogi cal02as4aGEFDAdSRKNBRSRUVEGNLAIFELGHYNN-NHY of the - 67 239Novenber

2002 303 Ac-SGEFDATYQKNISILDSQVIVTGNLDISTELGNVN-NH2 300
304  Ac-LSGEFDATYQKNISILDSQVIVTGNLDISTELGNV-NH2 301
305  Ac-RLSGEFDATYQKNISILDSQVIVTGNLDISTELGN-NH2 302
306 Ac-LRLSGEFDATYQKNISILDSQVIVTGNLDISTELG-NH2 303
307  Ac-TLRLSGEFDATYQKNISILDSQVIVTGNLDISTEL-NH2 304
308  Ac-ITLRLSGEFDATYQKNISILDSQVIVTGNLDISTE-NH2 305
309  Ac-GITLRLSGEFDATYQKNISILDSQVIVTGNLDIST-NH2 306
310  Ac-TATIEAVHEVTDGLSQLAVAVGKMQQFVNDQFNNT-NH2 307
311  Ac-ITATIEAVHEVTDGLSQLAVAVGKMQQFVNDQFNN-NH2 308
312 Ac-SITATIEAVHEVTDGLSQLAVAVGKMQQFVNDQFN-NH2 309
314  Ac-KESITATIEAVHEVTDGLSQLAVAVGKMQQFVNDQ-NH2 310
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WD 99/ 59615 PCT/ US99111219 T1249 is conpared to the potent anti-viral T20
pol ypeptide. The T20 pol ypeptide, al so known as DP-178, i 20 Nevéemiet Z008m

H V-1 gp4l protein sequence, and is disclosed and claimed in U S. patent
No. 5,464,933. 5 7.1. MATERI ALS AND METHODS 7.1.1. ) PEPTI DE SYNTH@@ AND
PURI FI CATI ONwBapsi78es wer e synt hesi zed using Fast Mc chem'é‘f‘?’?S Aer al | Y,
unl ess otherw se noted, the peptides contai ned am dated carboxyl term ni
and acetyl',{q_t ed,.f 'no term ni. Purlflcatlon was carrl ed out by reyskse phase

ani no aci Ci;@emcl@ﬁséxmmﬁﬂﬁﬁoas@qwoaQgﬁ&wﬁﬁiy of naturally oggurring
am no aci dg7 and.irsxESracHec B ThESQRAVAYGKROGVIME: DY an acetyl growsp and the
car boxyl ted mMARUSRIKESITh PEK eBEVRDGREQENAYGKYIQUENHE 0 enhance stabi it T1387
I's a 23 am9o RKNIRURENTATIEA VEOWIDGEs@NNVANGRMQRMNM2I de sequences (Ac3ibS
T~LEQAQ QREKNRYRNIRLRESIiNGETEA vVRWIDGLIGIARAVGRIANAERNt S the core pol ypepti de of
the T1249 3hybracdapalry ReNtATIEAVHEVIBELIGLADKOGKRNMAt i ts ami no- and e@r boxy-
termni i n2i henHREBDREVINSIKNGT Y DIPIYEEESKI NRREIKGUINIRr , T1249 was synsliesi zed
usi ng st angar hexebbBeRENGIYDYVREEESSKINRRBIKGYeNH2The identity of sie 20
princi pal 3peakcicppEbaN$VRINGTYD amey BRRSKIMNRNEIKGVRO-NPY mass spectroscomy to be
T1249. T1349 waPDECHNSVINGIYDYPKEREEDM NROEGVRLEBRNESE chr omat ogr aphyszn a
6-inch colgsm ApdekassWENITYD YERYEEESIOLNRNEIKGVKLESZAKe support. 25 7.1.22 VI US
The H V- 1327, | avECMESYIBQpODYEK YEHESEEINRNEIKGVKDBIM-NSE i ence i : 497- 508) 3mas
propagat edzs n ACEMNsekeTYDYPK VEESK L NRNREMVKLSSQG ot ai ni ng 10% f et aj24cal f
serum Supsr nat-MNSVKNGTWDYPR Y EEHSECNRNEIKE M IGsGE-NaS passed t hroughsza 0. 2um
filter andiot hecNsVietTYIYSK VEEESKLNRNAIKGMKEASMGVENRR Cr oi nfectivity amsay using
30 t he AA33ICelAk-SVKNGTYDYPEYEEESKLNRNBIKGVRISfMGCa)-NEN. For this purpome, 201 of
serial |y di2l uAedKNGTYIBYPRASEESHINRINEIRG PKISEMGENQE-NIEB 20 Novenber 2802 WO
99/ S9615 PBGT/ WEKSGTHRVPK YERESKENRNEIRGCKLSSHGVIQILINH2 of 6 X 105/ ml i n32a 96- wel |
m crotitreddpl at-aFIRESRALLUNVOGI2di | ution was tested in triplicate. Gabls were
cultured BBr aevebAGALSVATASQIAGIADHQSMLNSQAINLANIY um every ot her day. On day
7 post i nB®ct AGNLAGAKISVAIASDITASALHNSMLNSOANIBRNE2D for virus replixation as
evi denced3lly AelAGAALQVATASQITAQIAABQSMENSIQAIDNLRANH2ased t 0 t he super®at ant.
The TCl DSg38wagdc-8GASLAVATAA QHAGHYLHIQSMLNSRAIDRLRRSNH2and Muench f or mul 384 ( Reed,
L.J. et ab39, AOGBALGYATAAQITAGIALHDBMISSMDNIRASE-NH23. CELL FUSI ON ASBAY 10 ~
Appr oxi mad48l y AFAALG\ATMARITAGIATIQSMLNEQAIDNERASBENEY with 1 x 10 CEM3él | s
chroni cal 34 i A¢-AEFRTAMATAGIATSHGSIMUNIQAIDNLRASEEBNHD 96-wel | tissue cGdfture
pl at es i n34d f AnBGVATNAQHRAGH LHQSMENSQAIPNLRASLEENEAM (RPML 1640 cont a3%ing 10%
heat i naci®vate@V4BSQITA(IHLRGEMINSQAINLRASLETIN-NH2It am ne and 1% Per33®trep) as
previ ousl| 3# deseYATSQITAHALFQRSMINSQAIDNLRASLETTNQ-NOB7, Proc. 15 Natl .34¢cad.
Sci. USA 34 S48PARADIHALERSHUNIQAIDNRRMILESINQANKZ: added in a vol urddl of 10C1
and the c#6l A+TAARTEAGIMEHQSMIASQBIINERASIETTQANH2 at 37C in 5% COZ.34At t hat
time, mul i nuét-eeRIEACHLHRIMIGSRADNLBAFIEITNQAIENHEe cel | wi dths or [34% ger)
vere countd HYARTEFBSEOBVINSOAINIRASIIIANAEAOR2and 40x magni fi cat¥*bn whi ch
al | owed vi48uaht-@EAPBEHESMENRRAINLRASLETENQAIEAINIR 5 sjingle field. Tr3éhted
cel I s wer¥0cofpdreLHGSHENSQMRMN-RASLRITNQAEAIRMHA r ol s and results Stpressed
as per cent!i b HGNHRSMLNSQABDNERASLESINQASEAIRQ-NHE 4 MAG - CCR-5 | NPECTI VI TY
ASSAYS £ oxPEIALJASMLNSQAHDNIBAFLECQAEARQANHZ ot aj ned t hrough 2% the NI H
Al DS Rese#? c hAaHGLHININSRAPNRBAYETTN@AEARNG-NH2y | si on of Al DS NI3A} D;
Chackeri al#* BAc ’éf-“‘aW‘:NSP@WLRﬂSLW%IEA QAGQIRH_3939) were seeded¥nto a
48-wel | 1358 sube-HQSMLYS %ﬁ FHERQAGRENK2 10 cel | s/wel | in 3 vol une
ETTNQAIE

of 300 ~ci%f wefqLHQSMLYBQAIDN AIRR -¥H} hg of DMVEM suppl éfent ed
with 10% HéatAs WH"\?Q@@HL

[REEGHEMIH21 06 pen/ Strep, 30 romycin
B, Genet r’é? ASRRMIPERG AéF rﬁéGQ’fWLé‘fl’?aCh overni ght at 3 5%
coz. Cel I3 aom ¥ AlRALRA E?F’S&‘? IBQOGQEMIBA-NH25 0 Noyenber 2002 \Aﬁ99| 59615
PCT/ US99 /3f 2145 MENSGAIDNLRASTETTNQAIEAIRQAGQEMILAV-NH?2
Ac-LNSQAIDNLRASLETTNQAIEAIRQAGQEMILAVQ-NH2 357
362 Ac-NSQAIDNLRASLETTNQAIEAIRQAGQEMILA VQG-NH2 358
363 Ac-SQAIDNLRASLETTNQAIEAIRQAGQEMILAVQGV-NH2 359
364  Ac-QAIDNLRASLETTNQAIEAIRQAGQEMILAVQGVQ-NH2 360
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30% by the follow ng day. Seeding nediumwas renoved and dil uted peptide

i nhi bitor added in volunmes of 50 ~1/well (nedia only in u2Q Newareler 2002
controls), followed by 100 ~cl/well of diluted virus (desired input virus
titre of 100 - 200 pfu/well). Finally, 250 ~1 of selective growh medi um
was 5 added wo9wsuB” wel | and the plate i ncubated for 2 days‘g:értfus\?‘yezns% CQz.
Fi xi ng and staining were done according to the protocol provided by NIAD
wth ther 3. cells. Briefly, nediumwas renoved fromthe pl,a{j& and
500 ~1 of 65 X Ok N BNPRAR BTN RERQ NS OEMIL AV GBVOD-NIFZ € & TOWed TO 11X 36D

M nutes at gk 00 HRIRPASLErRASAIY ArYRSEMITRVESvorRakde Wel | 10 washed twgge with
DPBS, and gbo %NL%SEEM%M[@%W&V%@QQYLQ&&Ph_ wel . The plage was
then i ncubﬁﬁ ed, 2l rRASEETTRUA FdRoAGEMAG beiw.ngZ @l Ni ng sol ution ngpoved,
and each wgpl X@ﬁA%QEﬁWQﬁ&A\fﬂdih%ﬁ§NQ pRbaLguMas al | owed to aingdry

bef ore bl ug, celd SAsMBTFRiARMIR GAGARMITA Va R DY RN NipnuUner at i ng the entsgge wel | .
Treated wey|s \eyRveRERAKESKUNGTIA VG IRSELDEPK Wil eat ed control s andgy esul ts
expressed #§ peLAeRElsNKENKUNETD OfkitdR Dkefina@At rol s. 7.1.5. REVERgGE
TRANSCRI PTASE ASvWTEDShNERkUNSTD SVIERGELDKARTAINERt ase (RT) assay waggadapt ed
from Goff 9§ aAcsMKENKUNGPDARVKIAKQELDKYRNAVIELQYLNGR. 381 23920 248) 3gnd
Wlley et gi. AcWﬂNKQJNGTB«K‘ﬁ{LIﬁ(bELDKi’Qﬁ&VTE}.QL&(QQNHZ 62: 139-147). 371

Super nat angg fAQDEYbEWASIOEIWFENE ures were adjusted to 1% Triton-X%L00. 10
~, 1 of eachy supeasirebrWASLANvERRINRS- 100 sanpl e were added to 50 ul 0f7RT
cocktail (379 AL ELlprwasi¥NEEENE] ands reagent, 5 MM MgQ 2, 5 ug/ m smoly A,
0.25 unit shel QlV1SomSTieENRIKNEAL.LEBSkWiLFfFSWICL, PH 7.8, 0.5 ~bs25
non-r adi oagf i V&-KKGJLEDRVEELLSKICKHIENELE DRWASTWhwENpa 96- wel | Ubot t 0my6

m crotitragpl atcaxvaroLIKNTHbRIR LBt waSTGNwENRD m n. After incubatiosy; 40 ~1
of reacti ag mactRuxLEDRVER ASKLEMERRSNGREDEIINAST erred to a Schl ei chegygand
Schuel | (39¢5) AiMKjLeDKREMASKIAFRKSDRC@INVRARL | al vacuum cont ai ni ngzea

gri dded 9GsselAc-HLEALIELRRLRAEYBLDIORASLANGIFQGH# 1450- 423) and filter bscking 30
sat ur at ed 394 t Mc2oPBRIEINKAKSDLEKE3K BMRRSGHKID3INA2 003M sodi um ci trat e}s; Each
wel | was weshed-CNEQLSDSSPWEFFQV-8H2 | east 200 ~1 - 70 20 Novenber 2§02 WO
991 5961 S3RCT/AJDEDDELIGRPEIMBADPIENAY ful | vacuum Mnifold was 383

di sassenbl3sd awrdDgssIAuMoFshLLIQEsS-Nrgper renoved and washed 3 tines w4t h 2x
SSC. Fi nal3boy, AcitevQEWEREVDFIEERNITADEEBARRQEKANMYEDQBIA2 absor bent paper, 3gl | owed
to air dry9l and-veEAVERRK VDFLHENHIALEERQQOEKNMAEEQK-Bapl es wer e pl aced3ssn a
phosphor sga9eemcQEWERK VRFLEBNITANLEEAQBREKNBYEL@ASNHB m n) phosphor scisen

appl i ed ang clroEBERK ERFIEENIT LUEEAQIQNEKNSYELQKIN-M¢d | ndex Val ues ( Pigy),

gener at ed 3940 \AOIWRRE VDEIRENITALYEF AQIQERKNMMELQEINSINHY om phosphor i magi 58y

( Mol ecul aB9sDy maERK$DHREBSIYADEEEAQUIQEKNMIYBLGK NS H2USed t 0 det er mi ne3%he

af fect ed 0% | MREVDBEENITALLEENQIQEEKNMYELQRINSWIBSKES of i nhi bitors) ¥hen
conpar ed BY umtK¥BFIRENITALLERAQQQEKNMMEROKDNSWI\GNE? yzed by | nageQuai?e vol une
report, coéredc¥OFEERENITAERENQQRRRINM YELQKENS WHRYWANI2PBMC 393

| NFECTI VI 198/ NASPRAENZIXLLERA AQBANWMYHE QB LNV WG H2assay used cel | |39es where
t he primarsp 13cFERANITAL.LEEAQIQQEKNMYELKLINBNIYFGYBYH ned t hr ough | nt e¥9§t at e

Bl ood Bank(! adciGENIEALLHEBAQRQEKNMYELQKHLNBWRVEGNWNHAt | on of OKT3 (0.®6~,g/ )
and CD28 4@t i hodERYTAILEEAQIQQERNMYEIKENSWPYEGNVRNHE wer e banded on397

| ynphocyt 03s e paNERFEFKENEN WAKEQLEPALFNGNOMEGA WRHUENEZ 0zen. Cel | s wer¥8t hawed
as requiré¥ andQQRLIRMMKRQQEELRLAYWVEAKHNTRNGAEKYLKR-NHum of 2-3 day®0prior to
20 assay. 46n ARROLORVNERQRELIFLAHWCAKNIEQTRVTAMEKYLKRQ-NHat a concentratlilon of 2
x 106/ ml #§ 5%-RERLEDKRQQFLEIVYCPKNAQTRYSAGKRELIIQ-NED ~ 1. Pepti det0dt ock

sol ut i ons4@ker Ac-RERKQDKVIYYRITGILQIELIQL FKTAMGQWIVEBENR-NH2 i ons were per4%rned in
20% FBS RFNIL 2A&6QQRLUBVVKRQQELAMTEVETRMATRNTABEY-NHZ | N VI VO HU- PBM30$CI D
MODEL OF H0V- Ac-RRFFYMKEQQERIRHTEWSTKN.QERYEAEEKYIF NI eks ol d) recei ve®#55- 10x10'
adul t hunméid PBRRLIPYEGRQOGLLRTYWEEKNEQIRVINBKYLE-NH2 weeks aft er 406
reconst it tt2i oAc-LHPOEKRGEELRLTVEGTENLQIRVEAIEHILKDNHE t h 10' TCl Dso HI4971 9320

( AZT- sensiby vé°+§W@EAB%WWb@WNWYﬂ4 Rd'H3ept i des was | P, 498d,

begi nni ng4Yay As-PVERRRQEARE WRT% KALDRA-NMe extent of infet®®ion in

bl ood cel 15, ~ 4pVYRRQQAILRLTVWGEKNLQTRYTABKAHKDRAQNIE2 WD 99759613 410
PCT/ US99/ 442 1 4c-VKRQQELLRLTVWGTKNLQTRVTAIEKYLKDQAQL-NH2 411
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| ynph nodes, and peritoneal cells was assayed by quantitative co-culture
w th human PBMC bl asts weekly for three consecutive weeks20 November2088i mal
exsangui nations and tissue harvest (day 7, approximtely 12-18 hours
following the last drug treatnment). Co-culture supernatants_were eyval uated
for 5 H V-1 wddemrmei gen production as a measure of virus i mfGdPoR221L
(I'mmunotek Coulter kits and protocol). 7.1.8. RAT PHARMACCKI NETI C STUDI ES

250- 300 ¢ mal eSc%I;)mg ats, doubll e jugul ar catheter, obtained from Ch‘%ﬁjg.es

Ri ver Labopatorlg S ypm ) pa ETected 1T one U ar
cat het er iﬁZa ﬁg:ﬁ L&W¥E§Eﬁﬁ%§w§6 H.Egjg)n (appr oxi mat el aﬁé 75
mg/m ) , dgﬁgn%é BlkpRvWaRaa ke tAiBkyiloacehRlhed usi ng the Edejgoch

met hod, (Eggl heche IR BVwoBNEART Sk YLKDQAbPARWESad) Method and adjyyst ed
based on apmak. ¥RRIMNWEHNLITRFTABREIkIIAIRAWEESRL,VEd a dose of 2.jemy/ ko).
Appr oxi mat ghy £aRrEXA mabQRiLLALrVI APRELYRELAGHRYY REQAk2Pr edet er mi ned 41y e
intervals [0, ASser@fkrvkNRRASRKERARFRQLLQAYRAVEAAK @r S) and added toyEDTA
capij ect tphes, . i pneiBoMRAsRETRAKRRQI IGHVPREBCAL Btseghcel | s upon centrifigigation
and ei t her g,k oz efeRk v RVRGRREEIREFKBE QSR REs uor escence HPLC apgl ysi s.
7. 1.9, FLUGRES, Epfelevikiia sRRO AL OmHENRNRK SANILES 100 ~1 of sanphe pl asna
was added b9 9ROKRyENRYARKERARIGALOAPREVANARSSENAGRE ONi trile, 1.0% UzA,

det er gent) 5k €SNl kR NRVASRE GGIKRK HBLAHAREQAA A ERBINGR | t Yy Of plasma prgieins.
Fol | owi ng gent ki g HaaVASRKk AtAKFROPDAMIVREVWAREssEQpRiNE2: 25 400 ~, 1 of the

super nat ar\hoM&c-ﬁ@ﬁ%@ﬂ&@ﬂ&?&_@%@@h%ﬁﬂﬁxsﬁmﬁuﬁi_C grade water. Sg§ial
di l utions yer eaeNiVISRROR A& KL COIRIEY ARXKSERBRIK-KAL | on of peptide ppesent in
each sanpl 82 i nadiikvasRROR AUKQELQIBURMARRSSERDRAA YD eci pi t ati on buf fagy and
60% HPLC was er ac-RVASRRIORAKFKOLLOH SV hakSBENDRLI@NSvVy2ser i al  di | uti ons 496 dosi ng
sol ution waie RevASRKORAKIKQLDGAYEVAAAKSEENDRBRLIANH2N Pl asma and useda2d 0
generate a;3st andeRECRARMELL.QHAREVAG ARSSHNDRLRAL.LKINHENOWN concentrat i apg of
peptide. ThHES ALNRKERNAKQLLIAYREVAAAKNEADIDRILLRQAR2WO 99/ 596t 5 PCTI 4P/t | 2t
9 then usedst oAaBdCRUKEBRGLIGPNREVA AL SSENDIORLDYM-NE2 | N pl asna t aki ngzi nto
account aldds di AKCRARSKOEIGHYRARAA AORENDIARE L IROMANEEt ed ont o col umugss/. 1. 10.
XTT PROTOG3Y SAclCRARFRQLLGHYRERASAK SSERNRIRLOMK@MEPIst at i ¢ ef fect's ofszq

pepti des, 20T AFRFRQIMAMYRECAAAKISBNDRIRLBLKQMARS912 J. Natl| . Cancer spnst.

8: 577- 586)441er - AFKROLURYREVAA ARSSENDRIRNCEQMEPSLNHEI Ng concentrat i orass of

pepti de i n4Dr derKAKQLEGH YREVAMRKSSERBREMIILLEQMePsEpINeRt | ve 1 ndex (Sl). 48 TCso
was det er nisnedactREQLDQIYREYAAKESENDRLRINAKQMQPSLBIINGI2i N t he presence amd
absence o0f444 0 LHQLANHYREVAAAKSSENDRORLIAKQMEPSIOMBNH2Y t he addition o#3XTT. In
sur vi vi ng/saet alkaULQHRE N AKSSBNDRLRELIK@MIEsI®DVIDS-NE2S 0l ubl e br own dya4o
XTT-f or mazadn. AHS.QHIVRENAAKSSENDRIREIEQMIRFIAVDSENER2 nade bet ween readdings in
the presenge ared QHIVBEVWAAKSSENBIRLOKQMCPIERVDSIINKE a TCSO uti | i zi ng44zhe

Kar ber netshod AcSBBRE¥ASAKSSENDRIRLLEKQNICHILDEDSIRINH2 eds., 1969, "D ag4sostic

Pr ocedur eg44 orAcHYRYVASAKSSENDIRIREKEX QMCRSLDYDETIRRNHONS, " Aner i can Pubk44ac Heal t h
Associ ati @) |ARc/REVASAKISENBRILRLLDICOMAPSLEYDSIPRDNE2 4, CEM (80, 000 cekdss/ wel |)
and a conBbhatAcREVAAAKSSENDRIRIEEKOMCREHBYDRIPRTIONE2 and 10, 000 r espectdovel y)
wer e pl at g6 and-BEVAHKSRENORVRILEKQMEPADVDSIIPRIIRR-NH2 pepti de for 24 ho#’s in a
total vol e fc-VAGBKSSENDRERLILEQMEBSLDYDGHRRTPRVINH25 W of XTT wor ki #$ st ock
20 (1 ny/ Ab4 XPFAAABSSENURERE.LKQMEBHBIVESBPRTBRYIuNHZ ont ai ni ng 5% DVBO#MMWas
added to d&ath AsNAKSIENPRLRELLKOMCEBSLOVDSIRRITRULIBNHB7C. Col or devel opA¥nt was
read and ré6s ulAcAKISENDRLBLIGKGMEESLOMIISURRIPRELIS-2d from pepti de condlai ni ng
wel | s as a#5herricdSENPRLBELLKQMORSEDVESIIERTPOYEHEIGNH | | s. 25 7. 2. RESHA2TS
7.2.1. ANFY| RaSSENDRLRLODKQMAPEI) VOSITAGBAYSHEDLNIZ was directly conpé¥ed to
T20 in vi 45 redEEPRIRLEEXQMERSLDVHSIERTIPVAHERM N ONnduct ed using chréHical ly

i nfected @8V AetENBRIBLLEHQMLERSADYRFIHFREEDEHERBIN-NH2 cel | s, as shown i #5Tabl e 3,
bel ow. T1249 fASNDBRRLIAKQMCPSIAYDABERTARYLHERBLNENH AL es 30 such as || #§, M\,
and RF i s 5¢onpaPSERWMCERREMSLFIGHELFLEYILBYQGML-NB2 20 Novenber 200258

>

535 Ac-GYRWMCLRRFIIFLFILLLCLIFLLVLLDYQGMLP-NH2 459

536  Ac-YRWMCLRRFIFLFILLLCLIFLLVLLDYQGMLPV-NH2 460

537  Ac-RWMCLRRFIIFLFILLLCLIFLLVLLDYQGMLPVC-NH2 461

538 Ac-WMCLRRFIFLFILLLCLIFLLVLLDYQGMLPVCP-NH2 462
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WO 99/ 59615 PCTI US9911 | 219 an approximately 2.5-5-told inprovenent over
T20. T1249 was al so nore active (3-28 fold inprovenent) tBaNoV@dberR{02st
several syncytia-inducing clinical isolates, including an AZT resistant

i solate (G691-2), a pre-AZT treatnent isolate (Gr62-3), and 9320 (isolate
used i n HUPRMpsdil® studies). Mst notably, T1249 was over PSBESP¥Y2npr e
potent than T20 against H V-2 NIHZ. TABLE 3 10Virus |sol ateTZO
(ag/ M )nTIR249 (ng/mM)nFold Di ffereac aH V-1 111b2.591.092. 5H V-1 %1-2
011 8. 4134. 513HI V- 24

( AZT- R) 406z A-Be 7
h~T20. 073.
- Magi - OCR-5 20 | NgfCTI Vi TY
pect conparisons to hg made of

Nl HZ3610.
ARRFII L
ASSAYS Magir Cﬁg f"
34 L gtes, as wel | as COITQ@,I‘I sons
assay is also a dir

42 - L
syncytia %“3d %ﬁ)’rﬂ%& t FLL Y :
| owi ng infection, 2%

bet ween | ghor af Gy K cE b
measure o 45v| rAéSnFLﬁ
transacti le NG AR, IELV\LEBY el 1864s9$ se production), as %posed to
conmonl y ‘%5790' AT BCCL IR REURRM) vé féiNgp Such as p24 antigegyor

reverse transg rldg LREELIRTYHHS Yo pvIMBG Reranenf ectivity assays (gge Table
4 bel ow) rgye LIFIJL%QDY@GI\‘E S effective than T2{@;agai nst
all isol atgs tAeeﬂﬁguthLL%%Mgg Esﬁ% Vn/Vo = 0.1 30 inhjRition
cal cul atigps. AL24& iShoMEn FetMHi e p@} HartdepeygIent in potency agajpist the
clinical isgpl %QLH_IVLL],,LLD‘;&MLW Drbesierr AHY2 WO 991 59615 PCT/ 4599/ 11219
301714 (>%?f f Q\c%LIFE‘WLQBYbéMQﬂQ:PQfPGéé’t‘?S‘}@@ﬁi‘ Nfgnsitive isolates tg,r20. In
addi ti0n, s30248 ot 1 BYrIDRRBMLIAGY [FeLETERGRRPEARNT han T20 agai nst gghe SIV
isol ate Be0. ALiRteviBreoMibaRdrdss stofeBuiaha suggest that T1248 is a

potent pepid de iRvbideioMipvibrYechsTidr¥pckTcRit RS V- 480
557  Ac-FLLVLLDYQGMLPVCPLIPGSSTTSTGPCRTCMTT-NH2 481
558  Ac-PPLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGT-NH2 482
559  Ac-LLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGTT-NH2 483
560 Ac-LVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGTTV-NH2 484
S61  Ac-VLQAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVC-NH2 485
562 Ac-LQAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCL-NH2 486
563  Ac-QAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLG-NH2 487
564  Ac-AGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQ-NH2 488
565  Ac-GFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQN-NH2 489
566  Ac-FFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNS-NH2 490
567  Ac-FLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQ-NH2 491
568  Ac-LLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQS-NH2 492
569  Ac-LTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQSP-NH2 493
570  Ac-FWNWLSAWKDLELKSLLEEVKDELQKMR-NH2 494
571 Ac-NNLLRAIEAQQHLLQLTVW-NH2 495
572 Ac-CGGNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ-NH2 496
573 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 497
574  CI3H27CO-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWE-NH2 498
575  Ac-AVSKGYLSALRTGWYTSVITIELSNIKENKUNGTDA-NH2 499
576  Ac-SISNIETVIEFQQKNNRLLEITREFSVNAGVTTPVS-NH2 500
577 Ac-DQQIKQYKRLLDRLIIPLYDGLRQKDVIVSNQESN-NH2 501
578  Ac-YSELTNIFGDNIGSLQEKGIKLQGIASLYRTNITEI-NH2 502
579  Ac-TSITLQVRLPLLTRLLNTQIYRVDSISYNIQNREWY-NH2 503
580  Ac-VEIAEYRRLLRTVLEPIRDALNAMTQNIRPVQSVA-NH2 504
581  Ac-SYFIVLSIAYPTLSEIKGVIVHRLEGVSYNIGSQEW-NH2 505
582  Ac-LKEAIRDTNKAVQSVQSSIGNLIVAIKS-NH2 506
583  NNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ-NH2 507
583  NNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ-NH2 507
58 QKQEPIDKELYPLTSL 508
585  YPKFVKQNTLKLAT 509
586 QYIKANQKFIGITE 510
587 NGQIGNDPNRDILY 511
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5 TAHLE 4 10 15 20 T20
T1249Vi r usSC- 50Vn/ VO=0. 18Va/ Vo~0. 1SC- 50Va/ Vo=0. 1| BA st eC- EbNdvernbEs@002f er en

ceDi fferenceH V-14280810581 | | BHI V-1115D161189320H V- 11 065400043105253B30I 71
4( subt ypeB,

NSI ) HI V- 11326/009208810G691- 23( AZT- R) H V- 116621 011316616pNLEFEVBE 231 3>1
000021100110>100 7.2.3. ANTIVIRAL ACTIMITY - HuPBMC | NFECTI VI TY AS%\YS 25
T1249 was (ire conpared to T20 in HUPHMC infectivity assays (;fq§}l e 5,
bel ow), mgggh—rg—"érﬁ% di ct

pl asma druggcop 'bkﬂ\ﬁ\tsLmF& Yicyed for viral inhibition in vivo. sihese
conparison re&éﬁ,{ﬁ@msﬂﬂﬁwﬂ_@ c%c)l s nore potent against all H V-1 igglates
tested to %t ecum A%HNM@/( ig 0-1 (dose 30 required to reduce v{j5us
titer by ohg | QUiNMEHARES -ﬁ;@ﬂ}fﬁ ARDLASHRY iy am concent r at4;gns.

Many of th%s' e RSEGGYTSRIHSLIE §b GELL: vﬂiﬂl%ﬁxlﬁ PCT/ US99111419
sensitive g nkgﬁL‘,lLégbﬂiLgfmgﬂp ﬁgsmmﬁggﬁ‘ng old or greater seqgitivity
to T1249. 4y 1 3. m&m& TR PBEsIBsWwsPNA GoTr Nz | Sol ate used in thge HUPBMC
SCI D nousesgg0dgl.| AloAdiFRaRIIPQsLEsWAPTSLRGdI®oAmeENsi tive to T20 thas to
T1249, indigat kN0 GAMSL VRIGHGSENSIRTRANFEGMVENERhe 1 n vivo resul tsp) 5 TABLE
5 10 15 T2g51249 JAdELTRIOIIYSEDEIWTNFLOGYIVeLRKD- 1 (ng/ m ) Vn/ Vo a9. 1

(ng/ M)l Fghd Ac-QAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLG-NH2 523
602  Ac-AGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQ-NH2 524
603  Ac-GFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQN-NH2 525
604  Ac-FFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNS-NH2 526
605  Ac-FLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQ-NH2 527
606  Ac-LLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQS-NH2 528
607  Ac-LTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQSP-NH2 529
608  Ac-LELDKWASLWNWA-NH2 530
609  Ac-LELDKWASAWNWE-NH2 531
610  Ac-LELDKAASLWNWF-NH2 532
611  Ac-LKLDKWASLWNWE-NH2 533
612 Ac-LELKKWASLWNWF-NH2 534
613  Ac-DELLHNVNAGKST-NH2 535
614 Ac-KSDELLHNVNAGKST-NH2 536
615  Ac-IRKSDELLHNVNAGKST-NH2 537
616 Ac-AFIRKSDELLHNVNAGKST-NH2 538
617  Ac-FDASISQVNEKINQSLAFI-NH2 539
618  Ac-YAADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKE-NH2 540
619  Ac-SVIEKMNTQFEAVGKEFGNLERRLENLNKRMEDGFL-NH2 541
620  Ac-VWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQL-NH2 542
621  Ac-EWDREINNYTSLIHSLIEESQNQQEKNEQEGGC-NH2 543
622  Ac-INNYTSLIHSLIEESQNQQEKNEQELLELDKWASL-NH2 544
623  Ac-INNYTSLIHSLIEESQNQQEKNEQELLE-NH2 545
624  Ac-WMEWDREINNYTSLIHSLIEESQNQQEKNEQELLE-NH2 546
625 Ac-MTWMEWDREINNYTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 547
626  Ac-IDISIELNKAKSDLEESKEWIKKSNQKLDSIGNWH-NH2 548
627 Ac-NQQEKNEQELLELDKWASLWNWENITNWLWYIKIFI-NH2 549
627  Ac-NQQEKNEQELLELDKWASLWNWENITNWLWYIKIFI-NH2 549
628 Ac-QNQQEKNEQELLELDKWASLWNWENITNWLWYIKIF-NH2 550
629 Ac-SQNQQEKNEQELLELDKWASLWNWEFNITNWLWYIKI-NH2 551
630  Ac-ESQNQQEKNEQELLELDKWASLWNWFNITNWLWYIK-NH2 552
631  Ac-EESQNQQEKNEQELLELDKWASLWNWEFNITNWLWYI-NH2 553
632  Ac-IEESQNQQEKNEQELLELDKWASLWNWFNITNWLWY-NH2 554
633  Ac-LIEESQNQQEKNEQELLELDKWASLWNWENITNWLW-NH?2 555
634  Ac-SLIEESQNQQEKNEQELLELDKWASLWNWFNITNWL-NH2 556
635 Ac-HSLIEESQNQQEKNEQELLELDKWASLWNWFNITNW-NH2 557
636  Ac-IHSLIEESQNQQEKNEQELLELDKWASLWNWFNITN-NH2 558
637  Ac-LIHSLIEESQNQQEKNEQELLELDKWASLWNWFNIT-NH2 559
638  Ac-SLIHSLIEESQNQQEKNEQELLELDKWASLWNWFENI-NH2 560
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D fferencel |1 B2508039320600013046301714 NSI ) (subt ypeB, 8000700i | 302056
20 November 2002

NSI ) ( subt ypeB,

800909301593( subt ypeB,

Sl ) 350020018302077( subt ypeA) 330023014302143( Sl ) 160022071

91- 2( AZT- R) 13004003 20 7.2.4. ANTIVIRAL ACTIVITY | SOLATES T1249
directly conpares11d T20 cell-cell fusion assays conducted RVH

@Eﬂ/?cells

m xed wth uninfected Molt-4 below). T1249 was nearly 200-fold m)re 25
Eesi'sta_nt i sol ate TABLE 6 - T20 RESTSTANT LAB in VEDF&".S

agai nst a 20
nedi at ed cj
Vi rusT20nT], 49
SMH05. 332. 19
PCT/ US99/ f ,

as 50, ooo-ﬁgl dy

LD G g-m l'

ESON vn o
A 'ﬂ ISL e'u «

RegH V- 1 pNL4- 3

ol M er 2002 WO 99/
' “ EL LDKW M imDbel ow), T1249 i%

t{ﬁélEEfsg g{&&Qg B§€VA f:S| stant isol ates gich as

561

|5
as nmuch

pNL4 3 SM ghd R =1 st BE QEI&NEQ@I[L ﬁﬂ@ T., 1998, J. Vigpl.
: 986- 993) 455 10p S{IE NEQELL LDKWA-NHZ 567

T1249\/ i T USSE- VQ[MQ g WAL ol at e50.

0. 1Fol dFol GRPIE ? RP6H A 9 RE2 1011316616 pNL4- 3, 569

SVB090041 155628 b N b N ib@&%ﬁ%ﬁm R) DukepNL4-3 579

STM50>50004 132268 WDR BRI TSRt

T20 in HuRgHC

QE:
AMWEWE@MNMMIE@@%&%%@E&E- gl ow)

eval uati ng 573

Qupas directly conpagged to

di fferenceg;i nAmemmw@éuﬁsﬁmbﬁémsbm@ﬁﬁ T1249 is greatsgs than
20 250-f ol g WDA@NW@EWDR&WNY?@Q{S@%S%&@ QEERIST ant

TABL$ 8 2%530

(ng/ M) Folgls
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
\ 673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688

AGQMTWHEWDR EIRN Y B
Ac-WNNMTWMEWDREINNYTSLIHSLIEESQNQQEKNEQ-NH2
Ac-IWNNMTWMEWDREINNYTSLIHSLIEESQNQQEKNE-NH2
Ac-QIWNNMTWMEWDREINNYTSLIHSLIEESQNQQEKN-NH2
Ac-EQIWNNMTWMEWDREINNYTSLIHSLIEESQNQQEK-NH2
Ac-LEQIWNNMTWMEWDREINNYTSLIHSLIEESQNQQE-NH2
Ac-SLEQIWNNMTWMEWDREINNYTSLIHSLIEESQNQQ-NH2
Ac-KSLEQIWNNMTWMEWDREINNYTSLIHSLIEESQNQ-NH2
Ac-NKSLEQIWNNMTWMEWDREINNYTSLIHSLIEESQN-NH2
Ac-SLAFIRKSDELLHNVNAGKST-NH2
Ac-FDASISQVNEKINQSLAFIRK-NH2
Ac-YTSLIHSLIEESQQQQEKQEQELLELDKWASLWNWF-NH2
Ac-FDASISQVNEKINQSLAFIRKSDELLHNVNAGK-NH2
Ac-FDASISQVNEKINQSLAFIRKSDELLHNVNA-NH2
Ac-FDASISQVNEKINQSLAFIRKSDELLHNV-NH2
Ac-FDASISQVNEKINQSLAFIRKSDELLH-NH2
Ac-FDASISQVNEKINQSLAFIRKSDEL-NH2
Ac-FDASISQVNEKINQSLAFIRKSD-NH2
Ac-ASISQVNEKINQSLAFIRKSDELLHNVNAGKST-NH2
Ac-ISQVNEKINQSLAFIRKSDELLHNVNAGKST-NH2
Ac-QVNEKINQSLAFIRKSDELLHNVNAGKST-NH2
Ac-NEKINQSLAFIRKSDELLHNVNAGKST-NH2
Ac-KINQSLAFIRKSDELLHNVNAGKST-NH2
Ac-NQSLAFIRKSDELLHNVNAGKST-NH2
ACc-FWNWLSAWKDLELYPGSLELDKWASLWNWF-NH2
Ac-CGGNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ-NH2
Ac-CGGYTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWEF-NH2
YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF
NNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ
Ac-EKNMYELQKLNSWDVFTNWLDFTSWVRYIQYIQYGV-NH2
Ac-QEKNMYELQKLNSWDVFI‘NWLDFTSWVRYIQYIQYG-NHZ
Ac-QQEKNMYELQKLNSWDVFTNWLDFTSWVRY!QYIQY-NP&
Ac-IQQEKNMYELQKLNSWDVFTNWLDFTSWVRYIQYIQ-NH2
Ac-QIQQEKNMYELQKLNSWDVFTNWLDFTSWVRYIQYI-NH2
Ac-AQIQQEKNMYELQKLNSWDVFTNWLDFTSWVRYIQY-NH2
Ac-QAQIQQEKNMYELQKLNSWDVFTNWLDFTSWVRYIQ-NH2
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577
578
579
580
581
582
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586
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591
592
593
594
595
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599
600
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605
606
607
608
609
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Di fferencepPl L4- 3350030117pl 3L4-3 SM (T20- R) >1000040>250 77 20 Novenber
2002 WD 991 59615 PCTI US991 11219 7.2.5. ANTI VI RAL ACTI VI TY20 Npverber@002

SCI DHUPBMC MCDEL In vivo antiviral activity of T1249 was directly conpared
to T20 activity in the HuPBMC- SCI D nouse nodel of HI V-1 9320 '/\7\%‘;@ I%

(FIG 3). Twwoweske?after 5 reconstitution wth HuPBMCs, mi e Mt ect ed
P on day O with 103 TCI DSO HI V-1 9320 passed in PBMCs (AZT-senS|t|ve

i sol ate AO}S,S) Treat ment with peptides was | P, bid, for t ot al dai|Yddoses

of 67 ny/ kg 408y .)1 13y; f,, , L e e ids O 07 KO 249) ,
and 0. 67 kg ) .J QRE \Wﬂbﬂgw@ v -1. The extent6 of
infection gh b 9 GQABI ﬁwﬁ 0 pgdes, and perltorbei:@l cells
was assaye byA %bA Wb &L éWQ,HBIVC bl asts weelgy for
three consggutjyv ﬁgwgéﬁw;_ ations and tlssq;@6 har vest
(day 7, ap goxAcé sﬂg‘é WD ETNVASSET g treatment). Co-ghlture
Super nat anis T geYR0ua N%waaﬂxmljﬁmzproductlon 15 ag;@
measur e of i rbaém ﬁ%b akn % x&‘rh§w)’5\/¥'hlﬁvﬂ’fﬁ%m10t det ect abl e i ;4 he

bl ood or |xypphsdiSE RewovEriwiele al t hough, virugyas

det ect ed iddot NE PRIANISR A @ﬂgxm“ﬁw}mwratlon Al'l conpgrtments

wer e negatjgye ;%Lmsgﬁggg EXNEYSL-Riz the 6.7 ng/ kg dose of T1249x

i ndi cat i ngpopt Aepsindrikes KNWLQEWSLWF-J;&O treatnment. 20 g3 the 2.0
mg/ kg doseygf Efclﬁﬁgmsbﬁsk&bﬁd@xw EORdvASLONGRLIGEN wer e conpl et el yf ree of
det ect abl ;s nf QCFisPHBLIEES Qsmg%%a?oﬂ@&wmzﬂon invirus titgy in the
per it oneal sopask AREHRLEES CELEMPASIWNWENg2t i ter in the bl oggy

conpar ed t®si nfeetseMsERREd @m@@aﬂxﬁ@mmm&mm of T1249, 0.67 pp/ kg, the
peri t oneal ypyaskieprsaSLBEQRHMRNEQER LHL YAV A iwNse.NuRf ect ed 25 cont r olgig
however, a7 | edsin Nti(CH2l400 ) vasSOHONEESONQOERGIGERLIE DKW ASS winwireNiiwas  obggr ved i n
both the |80 he . A St d1R) s8I YASNHS I BENORQENMRIEBLELDKW IS LIVRSIENER | ndi C@jee t hat
T1249 is begé wefpAPrsanILIEBSONGIERNBOEE DS veAdLvwagad nst HI V-1 9320, i# vivo,
under t hesgo CoMBCMANRAIEAQQHLIE TvwGIKhINARB AR YA WO 991 59615 16

PCTI US991 112 1 9 EwbrEINNUTSRNBCERSINQOEGNEQEIRES - RAT Cannul at ed raks were
used to funi hescedsoreotiraeEqehatumredlsLwrtvesupr of i | e of T1249. Mal e¢fsD rat s,
250- 300 g,713era-rosadAWKDLRIGBPORGRGGLEDDK ASLOANWIEEY W th T1249 aneeT20

(FI GS. 4A-7%9 . AchausresBsQNQOEKNEQESIFADRWAPL-RA2 Wwer e eval uat ed using 637

fl uorescemte HRUICLHILIEESGNURERNEGHLLELIK waAsAWNWER MR | N extracted pl assga. The
bet a- phasaihal Ac-LiRSLeEEIQRQQEKRNEQEIBCDRWASIVMOF-WHS nearly three tinesisgreater
than T20 (7 GFMOC-GGGGLYTSLITMITEFEQNQQEKNEQRDL FLDEMASEWNUENIR Oof T1249640

cyt ot oxi ci7ty hasiShEesQNEEENEQENLENDK WASLIWNWE-NI#s denonstrated in FI&:r 5. In
addi tion, 770l 24Q-YTSLINSLIEESQWQOEWNEQELLELDKOSLIWNWIFINH2N 24 hours) at 162 ng/ kg
(hi ghest doise AceTSEHHILIEKSONQQEKNEGBLOBIIK WASgWINVE-NrFennul a (0.3 m oves 2-3
mn). 7.278 R-RESTHSIMNSQNGIEFKNENELIEIORNATRUSWFNG2VAL D 178 T1249 wdas

r adi ol abel7ked AMLEANISQBEILEQAIRGHRINGY EpQKINSWEYFINWELBKE mum speci fi c acédsvi ty.
T20 was i geh natcSUEEADSEFRIKRENR VABRKERAKFEQLLQHARING? bi ndi ng of to M4d46178 (a

t runcat ed 724 AcEEECBEREIKRY KNRVASRK QR AMREIQNLOHMREINHE t he T20 ami no acé4d
sequence) 72MoWiEECDIEIEKR YRNRYASRKCRAKFHQAL@EYREV-NHS ng/ ~, 1 is 20 shédn in

FI G 7. Nongpe AcfECOSELEIKR YK RVASRKEBAKFIEQLLAHYREVYANHY of the radioligésd in the
presence G#8 1 A«{ODSELHIGRHEINERYABRISINAHEKQIZQHYREYAA-NHAdI ng was t he di fé5€rence
bet ween t @t%al ARPIEHBRRINRVASRKERAKIKQEL.QHYREVALSNHE s denpnstrat e t héfil

| zs| - T124330anPefanpptyGFRE-FRAYEQ WERINGHLAPRKEPEIGHHVNAGKITINE. of 1-2 nWs2

731  WASLWNW-NH2 653
732 Ac-EAQQHLLQLTVWGIKQLQARILAVERYLKDQQLLGIWG-NH2 654
733 Ac-IEAQQHLLQLTVWGIKQLQARILAVERYLKDQQLLGIW-NH2 655
734 Ac-AIEAQQHLLQLTVWGIKQLQARILAVERYLKDQQLLGI-NH2 656
735  Ac-RAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQQLLG-NH2 657
736  Ac-LRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQQLL-NH2 658
737  Ac-LLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQQL-NH2 659
738  Ac-NLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQQ-NH2 660
739 Ac-QNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKD-NH2 661
740  Ac-QQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLK-NH2 662
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Li near inverse Scatchard plots suggests that each Iigand 25 binds to a
honbgeneous cl ass of sites. The kinetics of |zsl-T1249 an20 Npgémba@®OOR2ndi ng
was determ ned on scintillating mcrotitre plates coated with 0.5 ~ g/ m
MA1178. The tinme course for association and dissociation is shown in FIG 8.
Di ssoci at i onwofeerrend radi ol i gand was neasured fol | owi ng t RETARIPOI of

unl abel ed 30 peptide to a final concentration of 10 ~Min one-tenth of the

total assay vol ume. Initial on- and off-rat es for | zsl - T1249 - 795 20

November ; : "1' OVET oo an
those of 17 N’Hgdl oI | gands wer g,
unchanged \ ) kB ) ,: pther unl abel edepept i de
(1. 125[,T124 f‘ that both |iggpds

corrpete f01;45t hg Rg§ and T20 were tdcrated

in the presgnc P 1251 -T1249 or sl - T20.
Li gand \R/as%gddgd 31 IQ LLSHQE,{;:ZQ start the i nccﬁgat i on.
The conpet gl o&f&&r cﬁﬁ{sﬁl %A gﬁ- | t hough both l4gands

have sim I% iER QQ | t her unl abel eﬁq T20 or

10 T1249 e Aﬁ ﬁ'ﬁh T1249. 7.2. 9.4 RECT
Bl NDI NG TO, H éﬁ 2 ngHc rorsm (|CD) spe((:t Loggﬁpy was
used to meg Ehlgkg 11249 in solution (phosphate 15
buf fered s;—g meo%% Mﬁggém ﬁﬁ@l@ét ion with a 45residue Eept i de
(T1346) frﬁmt EF ol A ke SRERL R KBINAI Ng region of gp 41. Flég 14A
|| T ustratep,thg. M@%ﬁ%ﬁé&ﬁ%@m@ﬁqu@pmwon (10 ~.M iGg. The
spectrum if,t ypkwRd viiwRRRS | des which adopt an al pha-helical strugggre. In
par ti cul arq;; deg QR Wish ORERNQSINFRISBEGIHNIAERS RN Si ngl e val ue g9
deconposi t4,9n N {bh sfsRAEKNGEEAFIRESDEB LA AdKTNpgct ra predicts the goel i x
cont ent Of7731ZA&ﬂ@xmska%m\mgfbﬁuhnvmo@%%nfI G 14B illustratgs a
repr esent ajk v ex Kip ASROVNEKIQOLA Ikt Din¥Ach aMsTipd 1346. The cl osed gguares ()
represent #;t heoimkisoAQEkBSRaRtKsHRL DIRAGKSENEPr @ "non-interactiggn nodel
wher ei n t hgg pept A8 BQFNEKINYROANRGA T {HRONAGKSTNH2i Nt eract in sol utiggn. The
actual exp@é i NEdpAlSISONRELINGALABIREKDEL EinovNARIKiSe sy from thi s theor etggcal
"noni nt er agl i oOk:-FASBQVNEPROLTAFRK SN AUkisngk hat the two pepti des do,

i ndeed, i niger agdyDABIRVGEEQABAFRRABIIABGPQAGKSHNHIr al  change whi ch e
observed i t he-FERsBRENERINGSLAFRKSDBOLENVNABkSONgnDer 2002 WO 991 596GdsH

PCT/ US99/ 1742 194 cApAskQvNEEQSIABIRKEPENENTNAGDKSINHHE T1249 Bl NDI NG Riggdl ON

W THI N GP4%4 The - \aussrphsBQVNERINQSLAF K SDBLUERViINGI2Pr Ot ei N MA1178, degari bed in
Section 7.785 8 AbQ¥SHEFDASINQWNESINGS AFIRKSDEIZENYV Mz Was det er m ned andeanal yzed
by pol yacré amcdeyrgREYEn SEQOEEBRADAeRKADELIERVINGRUI t S are il lustraked in

FI G 15. \Wen ivrhRspEFfbAAIGAVEEmGSLaRRESDEIEHBV - NB2 | ane 2) or T1249 693

(unt r eat edss FlAsSNKSLEQIaNEMAWMEWDRENNYDSTIRSLIERSQiNH2dUal | y Wi t h pr ot éddnase K
(FIG 15, 7Banes-VBSNKSOEGWNNSTMMEWDREINNY, TSHIESEES- i gest ed. Howeverys when
T1249 i s i€ ubatSWENKSLEQIWNEM T MEWDBEINNY TSIAHSUIERNHDT pr ot ei nase-K & (FI G
15, lane 791 aAcpiSMSHESIERDIWRNMTWMEWDRRINNYTSIaRgUBNXHIMt el y 6500 Dal t 6971s
results. SenuenaNASYSEKSLEQEWINMTEHMEWOREINNYTSIHSLONHDNSt r at es t hat | 698
COrrespondss t CAcaWN AW SOKSLEQIWNNMEWMESSRERNYESLIBSIaNKET Wi t hi n t he ect®donmai n
of gp4l. The PcoVASIVSHKELEQWENMTYMEWDRABSWISIINGL-SKHd ubl e HR1L pepti é® (T1346)
used in t g4 CcPMINNSHSNESIEQIWINGITWME BBREINNMTSLIES-IHZLS above, and f @oot her
cont ai ns aes addivPWOWEWSKIESLEQIVENNMDVIMEWDRESEYTRLESNHDCcat ed on t he améino
term nus. 7¥hi Acpy\VENRRSWENKIEQIVIENMIWMEWDREINNYTSLI-NB2 bi ndi ng of T122@ to a
speci fi c geyuewda VBVNYPMINKELEQIWNNM THMEVDREBINYTISLNEIZ MA1178 constr@Bt. 8.

EXAMPLE: RESPIARATEREWISANGIKS PEQIYINRMS WMNIESRIRBINFGITYRER T| DES 20 704
800  Ac-AAASDEFDASISQVNEKINQSLAFIRKSDELLHNV-NH2 705
801  Ac-VFPAAAFDASISQVNEKINQSLAFIRKSDELLHNV-NH2 706
802  Ac-VFPSDEAAASISQVNEKINQSLAFIRKSDELLHNV-NH2 707
803  Ac-VFPSDEFDAAAAQVNEKINQSLAFIRKSDELLHNV-NH2 708
804  Ac-VFPSDEFDASISAAAEKINQSLAFIRKSDELLHNV-NH2 709
805  Ac-VFPSDEFDASISQVNAAANQSLAFIRKSDELLHNV-NH2 711
806  Ac-VFPSDEFDASISQVNEKIAAALAFIRKSDELLHNV-NH2 712
34

SUBSTITUTE SHEET (RULE 26)



The foll owm ng exanpl e descri bes respiratory syncytial virus (RSV) hybrid

pol ypepti des with enhanced pharnacokinetic properties. | n2&Ndvernber,2008sul t s
are presented, below, which denonstrate that the RSV hybrid pol ypepti des
represent potent inhibitors of RSV infection. 25 8.1. MATE méh'?sqg\mgtl THODS
8.1.1. PEPTI WR9BNBHESI S AND PURI FI CATI ON RSV pol ypepti des Were synt hesi zed
usi ng standard Fast Moc chem stry. Cenerally, unless otherw se noted, the
pepti des 'chnt ag Q,Qc am' dat ed car boxyl termni and acetyl ated am ani,"ér mni.

Purificati ENARRSDHRIAREN vemnber
2002 WD 99&’0596@@%&#&9%@2@Q&#&ASEEEMWY SYNCYTI AL VI RUS1PLAQUE
REDUCTI ON gt SAYc. VrbpEIDASBORNYKINQEHAIGNS AL ipeRih des wer e per f or medys n

cl ean, st efipl earreBErDASISQPNBIRQSIAFiIddsBEA RAN®NRYEN dil utions for eagh
p_eptlde angi ONg.-GPBbEMASIBVNELROQSIHANKIOENQA DRI de were assenbl ed.7ihe
final concgpt r avaRDERMSSQYNERMRLLAGRIGDRE LIV -Al2 50~eg/ Ml or 100~, gigrl, with
a total ofg ¢l exemAmadiotrtosobotimyes ELDRWABSBWNWRNHAr epared at a 719
concent r atgipn QfyisRiiSEiBEvEddQEKNEGEALDRWASIMEN F-RS2 det er ni ned by a 7bgiown
titer of ReY. AdersviHsugEs@nddrRQEQEidBODEWASIIWNWE.NIhEe wel | s. The nmedea was
removed frggn ogeQromisvavMEwsRENSsuBkLIEASONGQakeNab Hep2 cells. Theaamteri al
fromthe iy utACgIwninatroyMERDRENNSSEHSEIBESQUQQEKIHEEel | pl ates startzpng with
row 1 and giendgravnsdawMeEwpREQWYIBLIHEOBESQhQQekeg-NHRnt i | all rows wepe
transferreage PlcaNiessEQENNMIVATEWDRERGRY TSOIHSLERSOG- Mg bat or for 48 houes. The
cel I s wer e2¢ heckred siSQVREEISINGSLAREHSDEM BBV INAGKSTENK2 | g present in the7zontrol
wel | s. Medka wasadiexspeedL-BAZI approxi mately 50 ~,1's of 0.25% Cryst a7 Vi ol et
i n et hanahs was- v oBSLIEPS@AIEKDEGELLETbew st NavRaeE2 rinsed inmrediavtm y in
wat er to 3410V -YISCHISEIEESQDQQEANEQHEILEIMEvASLo/NWRNH2USI Ng a di ssect i nz

m cr oscopea?s t he-YTSHBHSLIERSQIRER PEQELLELDIGRAILWMNE-NNEAS count ed. 20 878
RESULTS Phas naecokisniiSLIEESINQOERNEQELLBLkveASRSWWRMNM2 d pepti des T130131

( Ac- WEVDERYDA S| c SENNIFTIQS INQM QA EREVAMIEL QRL NARv DT N Wamdi2 T1 302 732

(| Ac- WQAVIDEYIDA 3lc SEWNIESK ENQAIQAQG HRINMIEL YK INARONIHTY WE-omR ai ni ng enhancer 7pept i de
sequences saenorIEANISAULEQANIQREKNM YELREINSYOVFFNWaINH2 | | fe rel ative t @4core
pepti de T28&6 (AEEXREBENIQXSISIRINETENQRLYSWIRKARDFLINGRN- NHZ) , as denoM3str at ed

in FI G 16# 108-LEMYTASCEQAQIQQRKIM YEEQKINIDIVFTYWBOH2and T1303 736
( Ac- WQAVDBASDA 3lc SEYNEKE MNQAOQQHRINNDELDRWSWINETNWLA82 showed a gr eat | y36enhanced
hal f - si ze 8fte| aciRAEFKQLLQIYRE &4 KSIENDRILRY.ELKQMUPS-NH2 737

( Ac- DEYDAS#FSQWSIEAKE-RIDRIA B MREVR T YRRFPY Y EEEGK IRBIWEHSKILeNHIo | ypept | des 138301,
T1302 and 8361 33, WHRVEQKIVRY BEANISQSLPOAQIQQEKNM BELQKheNHE1 293, were test &@ for

t heir abi 186% y Ac-DEYDASISQUNRGN@THAEIRKSDEIZHWINSGK-HESE| 5 PCT/ US99/i 121 B0t o

i nhi bit R8M plAaYTSLIHSIRERQNQREKNEQREPELIKAYASEWNAH?2| ndi cated i n FI GS. 7411A and
11B, bot h8¢he AceIPIIHSHEESONQQRENEQFBLEIRKWASHWNH2as wel | as the T786742or e

pol ypept i 8 wecd TRHHELIEESONQRERNEQERERLOKWASENHEN. Surprisingly, the74¥1293
hybri d poB§fpepeiYdeLIHBIJERRQNQQERNEQRLEELDKIVASANIR pot ent anti - RSV 5 coffdound
(FIG 13) 839, %WE@’!WF%WWQWW&YW Th&3exanpl e

pr esent ed 8¢fer AcRRERIYTPIAHILIERFQNLAERY VNMF-N2brid protei # with
enhanced Bﬁar e DRITNMEWDRENN TSI LIE NQ@HENEQﬁLFMK“I 1H hybrid p@‘ﬂt i des
Ver e Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWAAA-NH2

869 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWAAAANWEF-NH2 749

870  Ac-YTSLIHSLIEESQNQQEKNEQELLELDAAASLWNWF-NH2 750

871  Ac-YTSLIHSLIEESQNQQEKNEQELLAAAKWASLWNWEF-NH2 751

872  Ac-YTSLIHSLIEESQNQQEKNEQAAAELDKWASLWNWF-NH2 752

873  Ac-YTSLIHSLIEESQNQQEKAAAELLELDKWASLWNWF-NH2 753

874  Ac-YTSLIHSLIEESQNQAAANEQELLELDKWASLWNWEF-NH2 754

875  Ac-YTSLIHSLIEESAAAQEKNEQELLELDKWASLWNWF-NH2 755

876  Ac-YTSLIHSLIAAAQNQQEKNEQELLELDKWASLWNWEF-NH2 756

877  Ac-YTSLIHAAAEESQNQQEKNEQELLELDKWASLWNWF-NH2 757

878  Ac-YTSAAASLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 758

879  Ac-EIWNNMTWMEWDRENEKINQSLAFIRKSDELLHNV-NH2 759

880  Ac-YISEVNEEINQSLAFIRKADELLENVDKWASLWNWEF-NH2 760

881  Ac-TSVITIELSNIKENKANGTDAKVKLIKQELDKYKN-NH2 761
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synt hesi zed and purified using the nethods descri bed above: core peptide
T1323 (Ac- HWBYGLRPG NHZ) and hybrid pol ypeptide T1324 20 November 2002
(Ac- WOEVEQKI QHWBYGLRPGASLWEWF- NHZ) whi ch conprises the core pol ypeptide
T1323 amino acid sequence coupled with enhancer peptides at T%l%g%?z o- and
car boxy-t er nyobosi#gr 15 denonstrated in FIG 12A and 12H, t & ybrid
peptide exhibited a significantly increased half-life Wnen conpar sd to the
T1323 cor€! pepide which | acks the enhancer peptide sequences. 1QD§35XAI\/PLE

PHARMACCL RSN AOPRNEQE I DRWASLWABWEM@AH2 depicted Th FlGs 13, is
a hybrid yp;ot_),gé @gmbﬁﬁLWmncer pepti de sequences |inkedsp a core
pol ypep“% deg;hh8pl VD AT RS QINENING S AFREGUeNRAS. As denonstratedss n the
Exanpl e prggseny;g pLOpp%BﬁﬁﬂA%&Q%N@mb@MﬁmDﬂﬁéﬁHhybrI d pol ypepti desexhi bits
enhanced phar nRGAKIFBEIEFEARSQ mmmnmm in vitro as wel lzsgs in

Vi Vo activdghy ﬁ&ﬁ'dﬁ%bAﬂd@ﬁE s plenasiesent ed bel ow, the 767

phar macol og Caé.otﬂr\@@%éﬁnﬁ;?s Iéﬁé&.Akax@Qtﬁﬂlwdﬂm and prinate anizeml

model s ar ggh Ur {;QGN YHSSEFTIAR Q%VN BENoABSvIRkABELLIQV.RfPer 2002 WO 99/ 596415

PCT/ US99/ 15219, JphpeAdhbigvAESqqR MBMDEICERS -tk 1. 1. S NGLE- DOSE 770

ADM NI STRAD| ONy N 1REIsNERS RNHOSLLBCHR WA ST nevardNf0  Spr ague- Dawl ey7i@l bi no
rats in a ggh NoAEnGasEm8IRESINGQRKREQHLY EQSHWASIMAWEF-SibC Ut aneous i nf usd on
(SCl), subgyt aNaRNS TS HSLIEESORGOEKNEQELLELDK WASEWOWSNE2 (| V) i nj ectionrs Each
treat ment @i oup KRRETsEiRHIFREQNIQERNEQLEILEDSK WASLDWNDRF-NGZ OUp. The groups

recei ved sjperiieyiigRoEasoNEkNEQRLLEASK WAL IWRIONIRUDSt ance at a dose of
0.5, 2.0, 9 OGadyIRBIHSOIEBSQNGIEKNEDELLELIKIPASLHNWERBHHD 0 776

car bonat ehjsf ar honat gisLBEEANGREKRBQELRESH IOV ASLWASVRNITERAL r ol . The pept ittes wer e
gi ven for g2 hoursrissiEas@orxNpyELLEhbiovAsiavNwiNyE-R: ene 10 cat hetreyr

sur gi cal | yged NPpAcaipe dFISOBED K SIURNERINGSLAFIRKEDEDEIRE/NAGKE N2 neck. Two groups
recei ved aosi ngherdossLefsqNRAEINBGEIAEmoRATWNIVERMH2 1. 5 ng/ kg by 780

subcut aneays i QNeetTSOMSLIBESONQEXNEQHLABEWASAWNWGYI-NH2 Two groups r&cei ved a
si ngl e dosws of AcKICRARFROLIQHYRE CA K SSERDRIRLELH4APGLIWTSIIPRIEPDENIZNOUS 1789 ect i on.
The act ualgpém | Ad-RNKEFRQBIGHYRE VAAARSSENORMAS LOGVCRSLOYBSIIPREIDANHL he 15 p83pti de
content thet wasvyPsbEYDASEEYNEEINQADEYIAAADELIENMINGRSE I at ed. Endpoi nt 884f or

anal ysi s gl utedbasmpysEEmQabsarkabEIaMg2(t Wi ce daily for nortalityssand

nmor i bundi tey) , AckN-NicomEWDEEINNETSLIHSS [EESONQOBEKNEQEIABDINAR Or y par anet e8, body
wei ght  andinecAasarYDBPIOYREESKINRNEK GMELESMIBOYIVEE by a sparse sanpl$’ng 20

t echni que 90w erAcaV TERIGMASDNINDIEQIBYNTRILTIQSHVONKI-W-2 r at S per sex per @8up at
each of the3 f c)NQOEKNEQELLEEBKWASISVNWE-NRZ 4, 6, 8, 19, and 12 hours7&fter
dose admi milst rAatONQQEKSEQEILELREKNIASISVNSVEAEIE2 per f or med using a PcAb ET0 A assay
(Bl ackbur mts GLveiwmNHZ 1991, din. Chem 37:1534-1539; Deaver, D. /911995,
Nat ur e 3714 5FLLEITKWALWIWENE and | ynphati c phar macoki netic anal y%i s of
T1249 in 4t s,EKNEQBELERBKWPBIBIWENHAS a sterile solution in bicarbdRate

buf f er and1%drALIFESQNQ@RKNEQEELEEDKWASLWMMEENHD oI us i ntravenous i njec?4on into
the | at er a9 t ahctYTSRIHALIEESQNQQEENEQRLLRLPKWARYNYE| ood was col | ected ¥om t he
ani mal fr o290 amc YISWESLIERSRNQOEKNEQELEBRIHEYASLWNSanpl es were col | ect ed®30

i ~edi at el W2&f t ArYTSERISHFESONQQEKNEQELLELDKWASLYD ni nutes, and 1, 2, 4M7and 6
hours af t @22 drAsg TSHISHEESONQQEKNEQELHELRKIASL 84 20 Novenber 2002730

99/ S9615 P&T| USOBISLIEESONQQEXNGQEIL.ELPKWASHIABYE-MHZY | ui ds, sanpl es wer &% aken

i mredi at el994 befLETSEIEESRNQREKNEQELEEPHWASLWHWMENES f or the first six B®urs
after dosi%y. WHFHHFEIRNQQEXNEQELLEDKWHNSLWNVENHRr om a cat heter pl acea‘”dl rectly
into the t%or dEPEEFSRNOREENEQEYLEDKIASWNWFOUR| v descri bed (Kirk Y2ck and

Silver, 1970, ARHeAVALIPANIAALLAFSESIERY. VAR%E%@HQ&‘@WWVQ -NH he 03
concent r at%bngAc-AAVALLPAVLLALLAPCRAKFKQLLQHYREVAAAKSSENDRLRLLLKQMCP-NH2 804

942  Ac-YTSLIHSLIEESQNQQEKNNNIERDWEMWTMNNWIQ-NH2 805
944  VYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH2 806
945  Ac-LMQLARQLMQLARQMKQLADSLMQLARQVSRLESA-NH2 807
946  Ac-WMEWDREINNYTSLIHSLIEESQNQQEKNEQELL-NH2 808
947 Ac-MEWDREINNYTSLIHSLIEESQNQQEKNEQELLEL-NH2 809
948  Ac-EWDREINNYTSLIHSLIEESQNQQEKNEQELLEL-NH2 810
949  Ac-MEWDREINNYTSLIHSLIEESQNQQEKNEQELLE-NH2 811
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of T1249 in plasma and |ynphatic fluid were determ ned using a standard
T1249 Conpetitive ELISA assay (Hamilton, G 1991, p. 139,2Q November 2002

"I mmunochem stry of Solid-Phase | mmunoassay,”, Butler, J., ed., CRC Press,
Boston). 10 10.1.2. SINGL.E- DOSE ADM NI STRATI ON TO PRI MATES Sterj | ﬁ

pr epar at i onswof99/517849 bul k drug substance were adm ni ster edP?'BUW’ ) gus
nonkeys i n single doses adm ni stered by subcutaneous (SC), intranuscul ar

(I'M or i'nﬁ‘(‘avge;l‘%l@ (IV) injection. In a sequential crossover 15 ‘gﬁzi gn,

one_group g THlHFWNIE Vi RESLIE EKNEQEILEE iy €0 @ STNgre ngpus dose
of T1249 byl V,( L&W%& QUE %}I&L%L-ﬁ% ‘(90- 4, 0.8, and 1.4;ng/kg)
i nj ection. o/ WRASRIMINMPOERIKAMYAmd €ast three days separated each ggsing
day. Lyophihi zgdirkisdl s reconstituted in sterile phosphate buffgsed
saline pH ¢u4 bopliRé®Iey L Rihor to dosing. 20 The actual milligrarganount

of test arjgdscCl geHpR.RhRisBERMNWSI Ng the peptide content that was gs
det er m nedgskor L Bgadigdvegadm ni stered. Endpoints for anal ysis inclgged

cagesi de ofser ¥atk@ResL- Ry si cal exam nations and body wei ght. For gipe |V

phase of t§e shusi¥ovirR@shiadX®ELMRES col | ected into heparinized g2p tubes
at the fol §sgW pQoiEENGQAAVIEADERTIRED at el y after dosing, 0.25, 0.54.5, 3,
6, 12, andeeg4 RotdiSoafdveexdnsimgr For the I Mand SC phases of the gg§ udy

bl ood sanpdees xeNGaxVue@eedNud heparini zed tubes from each ani malgzat the
fol |l ow ng dgh MeAPAYVIRBADELLNE21, 2, 3, 6, 12, and 24 hours after dospng.

Pl asma sangh esppisgvRERp@AeArmkioELo-Nape hour 30 f coll ection and fgbash
frozen in dei QUAGWINILEWIHINNOSIRISEBESONYQERINSQMASLeb f or med usi ng a ghcAb

ECLI A assayss ( BAasdRRERAKFRQLBOHYREVA ANSYINDRERLIZRORCYER D286t 5 PCT/ g599/ 11219
G et al.,96199%wlEwPRENGrers ST EESGNOQERREQEeawes, D., 1995, Nat urgg;
377:758) . &kb. lacdyviRiRPRGBL PHARMAASIQMEEKNQSIT-NEDY Si x nmal e cynonolsgus
nmonkeys wegse I anpsbyymisis@medNgSLANRREDEILANPSIHAOoNsi sting of two am mal s
per group.97e\l lacasetsQVYINEENDARA WRKRDELERR-NBY bol us subcut aneous i njggcti on.
The study smas A6 vARS)VINEEBIQUUAYIREABEIQBNH2I N Session 1, animals inggroups 1,
2 and 3 repei VRLVYPSBEIASISH)VINEED@ARA VIRRARELLHNYAH2buUl k drug substangm (i.e.,
bul k +124%78i s&ol¥PSOEYDASISVIDEENQADA IR RDEIAHRY-Npil 8. 5) tw ce dai |l ysfsor four
consecut i w24 dayesandyd Y SiHSIYEHSQNQQBKNEQEBLELIESRASLWNWE-NR2 0. 6 and 2. 0834

ny/ kg/ doseyrs r espePSDEEPASISQYNERINQUBAY IRRPRLMUENYDEHE 0d separ at ed Sesssmn 1 and
Sessi on 2.976 n ASa¥YDARISQYNEKINQSIAFIRKSDELIGNRS 1, 2, and 3 received as®terile
pr epar at i on7 of AcBNDQGSGY AKPKES TRKAFDG{TIINKANSVIERTRINEDUS sol uti on, pH 675, plus
manni t ol ) WV ce-BSaQKAFDIGITNKVOISVIEEDNEQREAVGREFGIAEKR-NBL udy Days 15- 18338at doses
of 0.2, 0.989 15AcaNUTNK VONSNIFKRYTQREDY GKERENLEKRLENENK-NHB| ood sanpl es f oB39

phar macokisset | &-IENIKNEEK WRSQERINVKELONGAFERMHISNHAY Days 1 and 15 tos4essess

si ngl e- dogé! phrerRPNYEEKGNAFEEY I DDFA LS VKNGANDYRKY-SHUdy Days 4 and 88 to
assess st @8y -AStEEYBKAPREVENSYRRGTYRYBKYNEE | ¢ paraneters. Sanpl es wes4

col | ect ed 981 tAFAAVALLRAWLAGLEAPKADKES TOKAHPGITNKYNSBHDr e- dose, and 0. B3 1.5,
3.0, 4.0, %4 0,AcAAYALRRAVI2ADLAPAAPENYIOUYDHYBEQLRBNINTEI s wer e nonit or 84 duri ng
Sessi ons P8aAnd\cKESTRKAFIDGHINKYNSYNHAs and changes in body wei ght. 18452,
RESULTS 1089, 1Ac-IFEIARNEEZYARGEFNLEB-NH2 T1249 25 ADM NI STERED TO RATS84Rat

model s werf8? useRLERLNRVEGORR MW TYINAELEVALENESR B nent of pl asma 847

phar macoki%®t i AsSNYRYL ¥RISHRSQBRAN-BH2 of T1249. For aninmals in all do8é groups,
t here wer #8ho AsHENEERREINNBESGIHSIWEESINQQEKNGQEICNH2 obser vat i ons, hema#¥l ogy and
clinical @MemnmAstWNEWRREINGEY ESEEISHIEESRNQQFKNERE-NHDat hol ogy observati off8 30

rel at ed t @t heAcMEWIRERIVGSLIHELIBESONORERNEQELGH2: 20 Novenber 200283MO

991 59615 P&r/ USHHWDREINVYISEIESELIEESONQRERNEHNR2 249 by CSI achi eved 852

st eady- st &% mCWWHESEWHQFI&W%EEﬁBbrOXi mately four houf3 after
admi ni st r &4 orf\c-ENOREINNYISIIHRIJERSQRQQEIRNEQERERHE r ati on in pl asma ( Cp#8) and
cal cul at e39zar BN RRE NN YBLIHPIIEESQNORRRNMAREL AH20n versus time curve S5AUC) wer e

directly 96 Ac-YTKFIYTLLEESQNQQEKNEQELLELDKWASLWNWF-NH2 56
997  Ac-YMKQLADSLMQLARQVSRLESA-NH2 857
998  Ac-YLMQLARQMKQLADSLMQLARQVSRLESA-NH2 858
999  Ac-YQEWERKVDFLEENITALLEEAQIQQEKNMYELQKL-NH2 859
1000 Ac-WMAWAAAINNYTSLIHSLIEESQNQQEKNEQEEEEE-NH2 860
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5 proportional to the adm nistered dose, indicating that T1249 di spl ays

| i near pharnacokinetics within the tested dose range of 02GNbeer6bér 2002k g.
Bot h the cal cul ated pharnacokinetic paraneters and the plasna concentration
versus time curves for the CSI route of adm nistration are presented in
Tabl e 9 and wo 9981387 16A, respectively. 10 TABLE 9 Dose G oIt er 0.5
ng/ kg 2.0 ng/ kg 6.5 ng/ kg Cp9% (~g/m ) 0.80 2.80 10.9 15 AUC~o _l'zh)
(E. |gh/rﬂ)T7 99,.22: 9 120 Administration of T1249 by bolus IV inj eIBi;Nﬂon

resulted i s est ed.
In contras °2e ( SL ARG = ?@é ENi RS, 20 not dose- de%bdent
within the 0895 - VAREEN Ak 88 {EE' rmacoki netic par asrbget ers

and Iasrra n r h SC and IV
admi ﬁl stra{gggnfg uﬂﬁsll %ﬁgg@ vvn I n %ie M\QVH |G 16B respect§64 ely. 25

TABLE 10 ni stration (sc) (iv) Paraneter i.2 ng/kggle nmy/ kg
1.5 ny/ ng%% ;ﬁm‘fzﬁ @@éﬁ‘bl{{z) termnal 2.02 2.00 2.46 1.86 (hours) g, 87

20 Novenbefyog0fgsc \()2%& lgp 5 PCT/ US99111219 ~"ax (hours)1.091. 88 -4

- (1 c~/n11%mpmﬁ§@9§ ul5.7 46.3 -AUC~o_| z,,~27. 0107 45. 6 869
118(~Cg' h/ {#ho 5Fm%U@n\QuFo@7 61 10 47.1 120(~9' h/ ) The bi oavai l abi |l ighy of
T1249 adm pj st QL LErIERTWBHINIRY FESMIGAT RNE{MSIM sias; determi ned rel atigye to |V
admi ni st r afoh PNAc.NIFEQAIGRGFINFMAIER GRAAVA-NgA Tabl e 11 bel ow. At |ow d(g$2e 10 (12
mo/ kg) T1249 exdyBNERPOFADERVIRNI VR vREGERENi |1ty (FR) of 73%for g3

subcut aneojggy aﬂmﬂmwm{bgnvxﬂ%%wa@m%w@w ity was 30% wheRy,

hi gh- dose folp AQflpepRARNLYDKVRIAIRBNOKELGNGAREEQREENt rati on was greater than
the concenﬂbr@tAcqmsﬁmmkménskﬁw?&ﬂ%éh%ﬁnﬁNﬁﬂV infectivity for gjghe full
12 hours ofp2it GenfisthovAEERGALASBRRRDE AHNed. |5 TABhE 11 Rout eDosgyy
(m01k9) ACGom__Biotn{SHQVNERNNGEBA YIRRGELANGZ0_ -~ (~Cgh/m ) FR (% Low g7g
Dose20SCL. 1337 . &¥ispraeiidsVAyiRdIneLL NH2gh DoseSCl1511 036. 5~b~301 V512@ys-

1024 Ac-IDISIELNKAKSDLEESKEWIEKSNQELDSIGNWE-NH2 39
1025 Ac-IDISIELNKAKSDLEESKEWIKKSNQELDSIGNWH-NH2 864
1026  Ac-IDISIELNKAKSDLEEAKEWIDDANQKLDSIGNWH-NH2 79
1027 Ac-IDISIELNKAKSDLEESKEWIKKANQKLDSIGNWH-NH2 80
1028  Ac-IDISIELNKAKSDLEEAKEWIKKSNQKLDSIGNWH-NH2 548
1029 Biotinyl-NSVALDPIDISIELNKAKSDLEESKEWIKKSNQKL-NH2 880
1030 Biotinyl-ALDPIDISIELNKAKSDLEESKEWIKKSNQKLDSI-NH2 881
1031  desAminoTyrosine-NSVALDPIDISIELNKAKSDLEESKEWIKKSNQKL-NH2 882
1032 desAminoTyrosine-ALDPIDISIELNKAKSDLEESKEWIKKSNQKLDSI-NH2 883
1033  Ac-YDASISQVNEEINQALAFIRKADEL-NH2 984
1034 Ac-YDASISQVNEEINQSLAYIRKADELL-NH2 985
1035 Biotinyl-YDASISQVNEEINQALAYIRKADELL-NH2 986
1036 Biotinyl-YDASISQVNEEINQSLAFIRKSDELL-NH2 987
1037 Ac-YDASISQVNEEINQSLAFIRKSDELL-NH2 988
1038  Ac-WLEWDREINNYTSLIHSLIEESQNQQEKNEQEL-NH2 989
1039  Biotinyl-IDISIELNKAKSDLEESKEWIRRSNQKLDSIGNWH-NH2 916
1044 Ac-YESTQKAFDGITNKVNSVIEKTNTQFEAVGKEFGNLEKR-NH2 81
1045 Biotin-DEYDASISQVNEKINQSLAFIRKSDELL-NH2 82
1046 Ac-MEWDREINNYTSLIHSLIEESQNQQEKNEQELL-NH2 90
1047 Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNMYEL-NH2 892
1048 Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNEYEL-NH2 893
1049 Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNEYEL-NH2 894
1050 Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNMYEL-NH2 895
1051 Ac-WQEWEQKVRYLEANISQSLEQAQIQQEKNEYELQKL-NH2 896
1052  Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 897
1053 Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNMYELQKL-NH2 898
1054 Ac-IDISIELNKAKSDLEESKEWIEKSNQKLDSIGNWH-NH2

1055 Ac-EFGNLEKRLENLNKRVEDGFLDVWTYNAELLVALENE-NH2 899
1056 Ac-EDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQL-NH2 900
1057 Ac-SISQVNEKINQSLAFIRKSDELL-NH2 901
1058  desaminoTyr-SISQVNEKINQSLAFIRKSDELL-NH2 902
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25  Nornmalized froma 1.2 ng k9 dose to a 1.5 ng kg dose by multiplying

AUC, 0.., by 1.25. "' Normalized froma 15 ng/ kg dose to a28Nogékberdz02 by
dividing AUC,o0 ., by 3. The kinetic data for both plasnma and | ynph
concentrations of T1249 are illustrated in FIG 16C and tabul ated bel ow in

Table 12. T1@4Psesidly penetrated into 30 the |ynphatic syREEUSAMRI2
equilibrated with the plasm reservoir of drug wi thin approximately one
hour after'r 88 quence . 20 Noverber 2002 WO 991 59615 PCT/ US99/ 11219 leﬁq-

adm ni stra 5 mg—wmm—mmmm
R ESILH&\)W&N A3 ngtN*\%O three ho‘”sm
SL ad consi stentjog | ower

pl asma and,j¥
%t N \
concentr at LRE'S e ot her ani mal s, howey, this
dgph

ofi
post - dosi n1 y% %ﬁﬁ Q Eﬁ‘ﬁ! o
animal 's | Ag: 2% bRERD Egé\,ﬁf,tl\",ﬁﬁxwdl sti ngui shabl e from ot hegogmanbers
gﬁ S

of the groyp, (gp;\;c;: %FB e half-life (t1/2)

pl asma and;deynp, olesyg: sthskks 49 between these t
corrpartrren | §ddde-fle e§ IﬂgéﬁgﬁﬁmAfter three hours,91 here
appear ed tm?)emaolésegcw Bﬁx%\fm?}i{ sEA#xﬁRéB@iiﬁﬂz phase fromthe |yngpatic
system Thiggs Mmcaylemsgsq kB preigased (e.g., due to g

redi stri bufge@ni gdie RERGHRIGEGDEFD vsL@ ngo@ﬂmﬂzthe | ymph) orgiglue to
ot her fact Qh$. 1 oA PEESRISGINERINGILAFRRSSELL e Y Phat i ¢ fluid six hpurs

post - i nj ecig PNyduAASHFBASTS RIBGsLAERRsHL-Ni" @l i nfectivity for gommon

| abor at or y;¢83 I GhddSLAPHITEAINKAKS T B RAK EWIRRE GG LDsEQAt es of HI V-1. 15 g[he
extent of peneil abARSEKINGAAVIKADECERNANARRBT-RA2 fluid (CSF) was gg so
assessed. h3248. CARBEIHAASGRRXIVGAIA vREABRLURR i1 t of detection (h{D; 2.0
ng T1249/ o7 sSK).vdspREBARRRHKARIE AVIRRBDRQHN Sz ndi cating that Thed9 does
not penetrave AbRcSYGalngaer vous system after a single dose 919

adm ni st r afghpnac-e&vdRGVGrAd paraneter Pl asnaT1249

Lynpht 12" 2406 OAA\%E@E@(%&iﬁklM@@@A@@AMW&QQﬂrlimx (~-1 /1) 291 133,12~ / 155
~b~AUC~0_sipdy (Ac@qivpRvi0834BTardrELLIAXERWE.ORY.-NH 922

(/1, 9" h/ M po98R0rsamst A sONSIEKNERET E DIBIAS 5 30 89 20 Novenber 2@g2 WO
99/ 59615 Hg# USRS dsbeidasisoveaikangseh etk snreLagests ncl ude one ani mal gffRat 1!1)
that exhi bio§x daSSKISEUB@ERKDEQREBIEWGLEGCRWESIEEVNHAL | Ons but a si mgpar
Kinetic priggd | &-IBXNGEONQIKESEOKEGTEWSLEGEHVWEWTSDWARES i n the group. 'oie

Cal cul at ediossv exagSRNIsE@IDQERCBGEEG RV GEEGK vowigdweniga PHARMACOKI NETI @5 OF
T1249 ADM 1bd6STARERsHNsRRDYADESK B Tawdi&iGradelsh-NMar € used to eval uajse the
rel ati onshiogy heimBESKNISEREJIRNBEQKEGIGWELGCRWWPhRRITACOKI neti ¢ par anejeer s
associ at ediossi t Av-GIRBLSEAISEQIIIRKD EGKEGNGWELGEKvoWT-8f2 T1249. Pl asna 930

concent r atiogn SAgJGEDLSKNISHADQEKDEQRESTGWALGGRWRA®Haer e achi eved by afil routes

?‘

of admi ni sibgoat2-Nuatheyh el SOERIASISQVEBKBIQSLAFIRKSDELLHNVN-NH2 932
1091 Ac-VYPSDEYDASISQVNEKINQALAYIRKADELLENV-NH2 933
1092 Ac-VYPSDEFDASISQVNEKINQALAFIRKADELLENV-NH2 934
1093 Ac-VYPSDEYDASISQVNEKINQALAYIREADELLENV-NH2 935
1094 Biotinyl- YDASISQVNEKINQSLAFIRESDELL-NH2 936
1095 Ac-AIGIEDLSKNISEQIDQIKKDEQKEGTGWGLGGKW-NH2 937
1096 Ac-AAIGIEDLSKNISEQIDQIKKDEQKEGTGWGLGGK-NH2 938
1097 Ac-DAAIGIEDLSKNISEQIDQIKKDEQKEGTGWGLGG-NH2 939
1098  Ac-PDAAIGIEDLSKNISEQIDQIKKDEQKEGTGWGLG-NH2 940
1099  Ac-NITDKIDQIIHDFVDKTLPDQGDNDNWWTGWRQWI-NH2 941
1100 Ac-KNITDKIDQIHDFVDKTLPDQGDNDNWWTGWRQW-NH2 942
1101  Ac-TKNITDKIDQIHDFVDKTLPDQGDNDNWWTGWRQ-NH2 943
1102 Ac-WTKNITDKIDQIHDFVDKTLPDQGDNDNWWTGWR-NH2 944
1103  Ac-DWTKNITDKIDQIIHDFVDKTLPDQGDNDNWWTGW-NH2 945
1104 Ac-HDWTKNITDKIDQIHDFVDKTLPDQGDNDNWWTG-NH2 946
1105 Ac-PHDWTKNITDKIDQIHDFVDKTLPDQGDNDNWWT-NH2 947
1106 Ac-EPHDWTKNITDKIDQIIHDFVDKTLPDQGDNDNWW-NH2 948
1107 Ac-IEPHDWTKNITDKIDQIUHDFVDKTLPDQGDNDNW-NH2 949
1108  Ac-AIEPHDWTKNITDKIDQIHDFVDKTLPDQGDNDN-NH2 950
1109  Ac-AAIEPHDWTKNITDKIDQUHDFVDKTLPDQGDND-NH2 951
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|0 levels (i.e., levels greater than 0.5 ~eg/m ) were detected at 24 hours
after SC and |V adnministration. The elinmnation tl,z was ZbNpvenldre008r all
routes of adm nistration (5.4 hours, 4.8 hours and 5.6 hours for IV, SC and
| M adm ni stration, respectively). PI asma concentrations of aq]l%{élsg y %ﬁ
exceed 15 t hWOLESHEYal ues f or | aboratory strains and clini & 5 es of
H V-1 wer e, observed at all neasured tinme points throughout the 24 hour
sanpl i ng’ g@,rl Oflauenfh corrparl son of the data obtai ned for the parentghal

adm ni st r afjdna DEVBK A PDQGBN admnrstratrons{SC, |V,
and I M isppr e&ceLrsbe@lemmwvw&hsm?&Lﬂ@uﬂ;ﬁBmi I ust rates a conpamsson of
the data ohixai QeshsbtonsyowMhmestdrenyalspittieRrstibf erent dose | evel g4pf T1249
(0.4 ng/ kg10. &-velskoywesvawbMb vvaipkgysiLsPieLinsenrt in FIG 17B con@s ns a

pl ot of thgiaalicabEtviAINwTUWSPaOBIIRPEPEIIEGHd0Se. T1249 di spl agsy | i near
phar macokimgt i aswiveisynonsvomsaMRywoapnkeyspiieoLL-eme ng SC admi ni st r atigon

Wi t hi n t hereangeQwivrasrveiLS Y BvMvMiw e wEesLYSILOBRLeRNHNG t hat sat urati op4g0f t he
cl earance mechaw@Emm@LSPERWI3nIvVaIRWragGPsIsIgpmNGgRd Within this raosge. A
sunmary ofnisheadqivawracnserretsvawiatey WoPdLosiLsIgLpaszent er al  admi ni stmpsit i on of
T1249 to aymonVQWRVGHSPYSWLS/ WMo YechsLYsHIsPeiNG213, bel ow. A conpsyri son of
t he pl asmaiBUGSPFvQiveesLseTvCSACIMWYHGPSLEIIEEPINER2 t O | nt ravenous 1353

adm ni st r at2iome-ivieevdpvoLaPTVANTISVIiNM ey wERSASIIsSSNHRppr oxi mately - 9854 20
Novenber 2002 AN BSYSOGHREIRCITSURSIEE SN ERNBOmMMLEDDIGWV 0N by | nt r amasicul ar

i nj ection 1ad LAARHLSGIVDIQOENLIRAIEAGHLLQITVWEKQIYATLAVERYLEBQIoB 13 855

Par anet er 1A8mM Ath\MPSBERDARISBRUNEINQSIAFIRELPEEIENVINGI2kg) SC (0.4) SC (098%) SC
(1.6) I M (10258)ActWPSBEFBASISQYNEKINGSEYANIEADR)LENN®H2( h) C. ax ( Rg/m ) 90
AUC~0_1,) 1f26. ge/DEFDASISQIGRKINQSLAVIRBADEDL- MR ($1 15 6. 23t 0. 52 4. 83t 09548

5. 55t 0- 92 15275 7AcNERELIFELBE WA SOEN BFQFUGDEFBASISGHBNEKIMESLAFIRRSOEIR INH2. 3209593

3. 17f 0. 09 15288 5tcLEODK WASIIWNWIKE GGD B ASIRINEBINGSDARIRK HELBINE2 6 8. 12t 14604

168t 34. 0 H&94tNbphtidyl FGECEQBDBFAASIGIVBIERINGSLAEIRBSELL3MHR 44. 0 59. 5t 13. 961

92. 5t 25. 0 14309 24cASRKERA KFKQLOQYREV A BARK SENDIG. REELEYMCIOKDNINAR C STUDY Bgd2dgi ng
phar macokilmat iNapigtioyldiDEED AKISQVNEEINQSLABRKSDELDINHRr t 0 conpare the plesm

phar macokiltsat iNaphhog {GDEEBASESQVREKINQIIADIRKADELLENH2) Subst ances used i 964t he
noncl i ni cdl33t MNaptideyl DEEPAIESAQUIEX IHOIMASIRKSDRINENH20r mul at ed T1249 dr ugpspr oduct
whi ch woulliB4b dNapghthay HiDEERASFSQQNERQNQSEARIBKSDEUDNHZt or patient, e.g.966to treat
HI V i nf ectli3gn Naftithey SIDEEYASESQQNKSINGSBAFIRISSDELIDNHAI| | el group, one- wa$6/

cr 0ss- ovef136 o MeAYGDFSREBFQINEKBESIAFERKSPEMeNR2 of T1249 bul k drug sub¥8ance and
t hr ee dose@l¥ evelYISIEIGIESPERISQYINEKIEGBLAFIRKSOBUISIGWNWENHR phar nacoki net®cs wer e

assessed a3 ercTHHELGGDEFDESISQVNEKIEESLAFIRKSDELLGGWASLWNWF-NH 970
1139 2-Naphthoyl-GDEFDESISQVNEKIEESLAFIRKSDELL-NH2 971
1140 2-Naphthoyl-GDEEDESISQVNEKIEESLAFIRKSDELL-NH2 972
1141  2-Naphthoyl-GDEEDESISQVQEKIEESLAFIRKSDELL-NH2 973
1142 2-Naphthoyl-GDEEDESISQVQEKIEESLLFIRKSDELL-NH2 974
1143 Biotin-GDEYDESISQVNEKIEESLAFIRKSDELL-NH2 975
1144  2-Naphthoyl-GDEYDESISQVNEKIEESLAFIRKSDELL-NH2 976
1145  Ac-YTSLIHSLIDEQEKIEELAFIRKSDELLELDK WNWF-NH2 977
1146 VYPSDEYDASISQVNEEINQALA YIRKADELLENV-NH2 978
1147  Ac-NNLLRAIEAQQHLLQLTVWGSKQLQARILAVERYLKDQ-NH2 979
1148 GGGVYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH2 980
1149 Ac-NNLLRAIEAQQHLLQLTVWGEKQLQARILAVERYLKDQ-NH2 981
1150 Ac-PTRVNYILIGVLVLAbUEVTGVRADVHLL-NH2 982
1151 Ac-PTRVNYILIGVLVLAbuEVTGVRADVHLLEQPGNLW-NH2 983
1152 Ac-PEKTPLLPTRVNYILIGVLVLAbuEVTGVRADVHLL-NH2 984
1153 AhaGGGVYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH2 985
1155 Ac-YTSLIHSLGGDEFDESISQVNEKIEESLAFIRKSDELL-NH2 986
1156 Ac-YTSLGGDEFDESISQVNEKIEESLAFIRKSDELL-NH2 987
1157 Ac-DEFDESISQVNEKIEESLAFIRKSDELLGGWASLWNWEF-NH2 988
1158  Ac-DEFDESISQVNEKIEESLAFIRKSDELLGGWNWEF-NH2 989
1159  Ac-YTSLIHSLIEESQNQQEKNEQELLELDKASLWNWF-NH2 990
1160 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKSLWNWF-NH2 991
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25 dose adm nistration and after steady state was achieved. Adm nistration
of T1249 by subcutaneous injection resulted in neasurabl €20 Novwenbes2002pt i de
in all dose groups. The plasma concentration-tinme curves were roughly
parallel within all dose groups following the initial dose l%:FDa s 1 ind 15)
and at steadyosb@izgr (Days 4 and 18) for both T1249 bul k 30 TL’%S U8B ance
and formul ated T1249 drug product. Furthernore AUC~o-I|2nr~ values varied in
di rect prdE ortlon to - 91 20 Novenber 2002 WO 99/59615 PCT/ USQ,QS,G;‘L1219

t he dose | Hr—r} Turared AUC, 0_~2ZNr ~ gyAl ues
for the dr of RR RHE mgﬁ the AUC a_12,,r, vabiues

cal cul ate 'WML ﬂ_%? ged £ gﬁgSLWNﬁi rati oges and
from 36% E‘&% LFHSL Q ArygpRstimiwaga, and drygs product
demonstr at il m& tE‘E§ QRGHKNEGELLERDRYWRWRINGIS TOnk eyse

fol'l ow ng b Uﬁcﬁg ﬂa'E§grﬁ ExNRQRLLEL BRwGgSNH2evel s angggdose
vol ume t esf, g M%Rﬁfmﬁé P e BRRSEDRWASINREASTE 908
concent r atygn-11 H@Bﬁé}:ﬁﬁf‘ﬂm ESSRVEKNEE M ERPRwh BengRapes of opy ves
froma prey PUB,y 2-Aa5lh;h A3 us nonkeys suggests that thergod s a
depot effegl, Em@@@mgﬁsﬂﬁkﬁbéﬂwﬁvuamzaneous I nj ectiongeiThis is
suggest ed ¥1 t ey Eﬁ{s KNEGELEEDMsEWNHﬂﬁl pl asma concenfogzat i on
~t max~ is gehi gw E RABGEILEEH A vReFRab e that the formuoetion of

Lefl ,.-A%AaﬁéabﬁaﬁwfsﬁaﬁﬁﬁﬁﬁEfILQFﬁ{R%ﬁL@h&REa\Aem fugh | owlooyy t he
L VEGHEFDRYE FsHSHAFREDBUC 2 These obser vat i onsiobendi cat e

bU'U‘é dffg q Séﬁ;&% yiR camD AftsiRBet BRE A ASM KBS RLEA K MHcaV-aier2 cConpaled| e 15
p, val u ]
pi

adm ni str t1

that ol i ni} B pEbEQBQWEKIEEA friidpE L.REHI © i n total patienporexposure
to T1249. dPJ@é@ﬁﬁqKMERNQRL&@A@%QME@&deZed in scope by 136 t he
speC| fic el g@E QEMNECE gXLeNHoNt ended as si ngﬂom

il Tustratigps &fwbé\dtcyﬁ»du\%mﬁm@ﬁ@ Qid@yEnyantion, and functi owal |y
equi val ent, et NOSFGEREL) GITERNERL SEQARROEKNBYELdeviRCOpe of the invienti on.

| ndeed, Vay§,0Us. WOEWEHORYLENGITALLHJAIGUEXRBYVEIQKL-NH2 addition to those shown
and descrifigd AeweEWEMtVRYLBRGTRELFARRIGERNEVELQKhGR ski | led in 25 mhe art
fromthe fQEeoQLNEEWORSRYREANTA BIEDAQRIERNBYSIIQRG-NI2aW ngs. Such 1014

nmodi ficatiQps ALWQEWEREVREIEANMTARIEQARIQUEKREYNQKEsmPE of the appendeds cl ai ns.
30 - 92 120 NovgebeiQ\ad0RAMEN 9B RIEKRETHIGRANMHR12] 9 j ~i HAT | S0GLAI MED |
S 1.. A hyfigd dadwhirwegévide EENNALLEIAVQEEKNEVEEQKRLENH2pept | de sequenci@td i nked
to a core gl ypephiwrokVRFLEAGTANEOAQIQuekypegkeHef C aim 1, wheri@lé the 5
enhancer pagd i AeviGeQDEYIASISQVNEEINGRSA YIRKXDBOCKNY-NABOXVWKXX,  WKXWKX,  VIEPWK,
VKXW WOOQEOKs, - VS4B ID ASHOOMWNEE INSWEANHR K NBBAKEN VIKEXWWKW - WKXXW | XOORRBKXWY

XWKXXW 3. 11d1h eadwNPSDEFDASI SONEPKINGSL AFIREADELIRANEF-NHE T ei n t he 1022
1192 Ac-VYPSDEYDASISQVNEEINQALAYIRKADELLFNFF-NH2 1023
1193  Ac-YTSLITALLEQAQIQQEKNEYELQKLDKWASLWNWF-NH2 1024
1194 Ac-YTSLITALLEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1025
1195 Ac-YTSLITALLEQAQIQQEKNEYELQKLDEWASLWEWF-NH2 1026
1196 Ac-YTSLITALLEQAQIQQEKNEYELQELDEWASLWEWF-NH2 1027
1197 Ac-YTSLITALLEEAQIQQEKNEYELQELDEWASLWEWF-NH2 1028
1198 Naphthoyl-Aua-Aua-Aua—TALLEQAQIQQEKNEYELQKLAua-Aua-Aua-W-NH2 1029
1199 Ac-WAAWEQKVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 1030
1200 Ac-WQEAAQKVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 1031
1201  Ac-WQEWAAKVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 1032
1202 Ac-WQAAEQKVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 1033
1203 Ac-WQEWEAAVRYLEANITALLEQAQIQQEKNEYELQKL-NH2 1034
1204 Ac-WQEWEQAARYLEANITALLEQAQIQQEKNEYELQKL-NH2 1035
1205 Ac-WQEWEQKAAYLEANITALLEQAQIQQEKNEYELQKL-NH2 1036
1206 Ac-WQEWEQKVAALEANITALLEQAQIQQEKNEYELQKL-NH2 1037
1207 Ac-WQEWEQKVRYLEANITALLEQAQIQQEKNEYELQKLGGGGWASLWNF-NH2 1038
1208 2-Naphthoyl-GDEFDASISQVNEKINQSLAFIRKSDELT-NH2 1039
1209 2-Naphthoyl-GDEFDASISQVNEKINQSLAFTRKSDELT-NH2 1040
1210 2-Naphthoyl-GDEFDASISQVNEKTNQSLAFTRKSDELT-NH2 971
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10 enhancer peptide sequence conprises WO EWEXKI or WASLWEWF. 4. The hybrid
pol ypeptide of Caim1l, wherein the enhancer peptide sequzdhNeversbdri20R2d t o
the am no-term nal end of the core polypeptide. 15 5, The hybrid

pol ypeptide of Claim4, further conprising an enhancer pept [ de se@gence
l'inked to tiveosessilgixy-term nal end of the core pol ypeptlde Hybri d
pol ypeptide of Claim1l, wherein the enhancer peptide sequence Is linked to
the carboxy-t 20 end of the core poI ypeptlde 7. The hybrhﬂj“:

pol ypepti ] ETapey;
r eagent e h

pol 3pepti O,S%ﬁggﬁ P&éxﬁ QSPARTRRYA n@ﬁt or, cytokine, g4
differenti |1ﬁ | grﬁgl‘g‘g 19D Flblﬂztlﬁf &E&Aﬁ Ef ek col ony stinul atipg factor,
hor mone on,,anghRgenRl GpeRcAiddg sﬁ&#xﬂfﬁ &pee. 9. The hybrid 9&12ypept|de
of daim \Mg ] gFﬁggA@,Q 1S lﬁ:ﬂ&omlses the foll owgg am no
acid sequ ﬁt%ljl g& EENI TAL L EEAQx QQEKNGEL QKLNS;

- 93 32” VR .(.,1.%%9?0%@ ERBEKDAMIDESO i | 219 1045

LEAN SOSL LA G et BV R PO F N GELLEL, o

DFLEENI TAL o5 EAGh Sl M e iR XA FptatiE R 0EKNMYEL QKL 1047

RYLEANI TALgE DY AN ERGT Sk Dl ERRNRREKNEQEL LELDK; 048
TALLEQAQ (REKNEWRWEISEENfiS TSC o ANEMRQR R 5 1049

TALLEQAQ QEKNEWRWaKETES TR DAk Ské ey Eividive e TALLEQAQ! QQEKI L QKLDE;
TALLEQAQ Qi KhEXGAGHLL FRiL TPk EORRTONFKE GRS,  TALLEQAQ QUEKI Eisk QKLAK;
10 T~, LEQAG, QREKhmY kb ddioERNEGRAE] EFKARMGEGKLE, TALLEQAQ QUEKNEYELQKLE;

TALLEQAQ %K@W&%Mimhﬁ%ﬁwlﬁxﬂ&wm&maﬁbQ<LAK;
15 TALLEQA®Y Qe Yieb I¢EAVR YiAKNEFROG WEMIADKWASLWNWE-NH2 1053
TALLEQAQ Q- KNEWRWREEABELL WNWHE@HQ QQEKGEYEL QKLAE; 1054
DEFDAS| SQUAEKb. NIy GRISEIIEL E v NP YDASI SQUNEKI NQALAYI READEL; 20 1085
DEYDASI SQMBEER Nt sAHRCM Ny, DEFDESI SQVNEKI EESLAFI RKSDELL; 1056

DEFDESI SQAEK:-RERkdyEGRESHESDENFNGMBYGLRPG.  10. The hybrid pol ypgpti de of

Claim9, whereNphihbyecesDRANCEH2 pepti de sequence is |linked to the j1oss

am no- t er yssnakc-wRFEDERIESISQEQEMEESLARIESYDEPLGEeNwWF-NH2 The hybri d pologpepti de

of C aimifs AuWNMBIHSCIEEPON@ERYEQELLEDNGMASIWNYPRHZe sequence |inkes to the
car boxy- t @sm RavTSEne LOEQAGIQQEENEY EDQU DESPSLWEWFRA2 - 94 20 Noverker 2002

1238  Ac-YTSLIHSLGGDEFDESISQVNEEIEESLAFIEESDELLGGWASLWNWE-NH2 1060
1239 2-Naphthoyl-GDEFDESISQVQEEIEESLAFIEESDELL-NH2 1061
1240 H-QARQLLSSIMQQQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ-OH 1062
1241 Ac-CPKYVKQNTLKLATGMRNVPEKQTR-NH2 1063
1242 Ac-GLFGAIAGFIENGWEGMIDGWYGFRHQNSC-NH2 1064
1243  Ac-LNFLGGT-NH2 1065
1244 Ac-LDSWWTSLNFLGGT-NH2 1066
1245  Ac-ILTIPQSLDSWWTSLNFLGGT-NH2 1067
1246 Ac-GFFLLTRILTIPQSLDSWWTSLNFLGGT-NH2 1068
1247 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWNWF-NH2 1069
1248  Ac-WNWFITALLEQAQIQQEKNEYELQKLDKWASLWNWF-NH2 1070
1249 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1071
1250 Ac-WQEWEQKVRYLEANITALLEQAQIQQEKIEYELQKL-NH2 1072
1251 Ac-WQEWEQKVRYLEAQITALLEQAQIQQEKIEYELQKL-NH2 1073
1252 Ac-KENKANGTDAKVKLIKQELDKYKNAVTELQLLMQS-NH2 1074
1253 Ac-NIKENKANGTDAKVKLIKQELDKYKNAVTELQLLM-NH2 1075
1254 (FS)-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1076
1255  2-Naphthoyl-GWNWFAcaDEFDESISQVQEEIEESLAFIEESDELLAcaWNWF-NH2 1077
1256 Ac-WNWFGDEFDESISQVNEKIEESLAFIEESDELLGWNWE-NH2 1078
1257 Ac-WNWFGDEFDESISQVNEKIEESLAFIRKSDELLGWNWE-NH2 1079
1258  Ac-WNWF-Aca-DEFDESISQVNEKIEESLAFIRKSDELL-Aca-WNWEF-NH2 1080
1259 Ac-WNWF-Aca-DEFDESISQVNEKIEESLAFIEESDELL-Aca-WNWF-NH2 1081
1260 Ac-EESQNQQEKNEQELLELDKWA-NH2 1082
1261 EESQNQQEKNEQELLELDKWA 1083
1262 Ac-CGTTDRSGAPTYSWGANDTDVEFVLNNTRPPLGNWFG-NH2 1084
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WO 99/ 59615 PCT/ 1JS99/ 11219 12. The hybrid pol ypeptide of Claim9, wherein
t he enhancer peptide sequence is linked to the carboxy-t &0howembend002 t he
core polypeptide. 13. The hybrid polypeptide of Caim9, wherein the 5
enhancer peptide sequence conprises WOEWEQKI or WASLWEWF. 14, The hybri d
pol ypept i de wb oflsare™n 9, wherein the hybrid pol ypeptide comdfG4ey ?% am no
aci d sequence: WOEVEQKI TALLEQAQ QUEKNEYEL QKLDKWASLVEEWF,

VWOEVEQKI TAT LEQAQ QQEKI EYELQKLI EV\EV\F or 10 S“‘

VypSDEYDA§ AAY-RISADEL: ||yD| rdpotypeptiae aim
14, further263 oﬁj) | &M 2};%313 Ebm;iwéwﬁtz group and a car bg];&?-
ter m nal a 0 0 " e, POo ypept | de conpri si ng: 1087
YTSLI HSLI g D/ J KNMYEL QKLNS; 1088
IBFE'E\E:EEEZE%Q OEWOREISYTSPITALDION NEGEF N 1089
A 1.%1}1; SLIT A -NH2 1090
RYLEANI TALLEQ o 4 _ AR Gl L ELDK; 1091
TALLEQAQ CHPRNEVERERTERE ol TAL EWEWFC-NH2 1092
TALLEQAQ QQEKNEY e erd = $ ; TALLEQAQ QQEKI E\6E§_Q<LDE;
TALLEQAQ QQEKI EY X =N LN KhEYELQKLE; 25
Tp~LEQAQ EKI gi» S [%I SRl AR NTAL LEQAQ QJEKAE\@L(J(LE
TALLEQAQ QQEKNEY bRETAAELK b & wNE-NSAQ QQEKAEYE]geKLAK; 30
TAr - EQAQ 17"1< LARTA L’%'Q B XS A EwWENIDP 20 Noveqgger 2002
96 TALLEQA e A e el e Aotk AE: 1099
TALLEQAQ QKGR b Lok D A e il aloVbe RAEPELL 1160
DEYDASI SQx/g KI EﬁﬁﬁQElEQA POV ¥| RKADEL; 1101
DEFDESI S I Aﬁ-ﬂ@;ﬁ% FESE NEWEWERAFI RRSDEL; or Q:| M\&YGLRPG

&
| 7: The copg PR WBE\PEMELEHAQ%@K%%&Q 1 BEWBRENG®TPr | Sing an am nopper m nal
acetyl grOHEzaﬁgwas@ﬁﬁﬂQm%y&ﬁﬁdﬁdﬁﬁmﬁﬁﬁdﬂWﬁNﬁﬁ%@ 18. A nethod forpenhanci ng
the phar mageki RehewBirRPAIJAQRIEIEYELERISEVRMIIIRENt | de conpri sing |ipking a
consensus gRhapCRHERERKLORDADRSERNSSLORLIBWERERHPO! ypeptide to formigs hybrid
pol ypept i dggs 5H@WQEWB&EIDWSISQ%QM@HY!RERBE@V&WNN@Q system thenbybrid
pol ypept i dggex ki RhEweRAPEIHRSoVREKINBARXYIREADIE Wwanai | es rel ativepo those
exhi bi ted Py; t RewsPWEIDRObXHSPINERENQAL AYIREABEDWEWRRHPT Cl ai m 18 whenied n t he
core pol ypppd i fewhEwBrEDEYSANSGVNEEINGADLSNREABLWEWTeNH®Et hod of C ai md8
wher ei Nt hpgd O EwBEWEREPEY SISV NBEINQRACHRFADERORWFDGI2 gr owt h fact oyl
cytokine, god f L. RQEWBIDEPDASISPINBEINGALA RIRERDKIWEWE-NIS er f er on, col onyp12
stimul at i ngof Akl WHEWDEYHANEDVINEKANGAL AYRBACELIVAEWIONH2 20 Novenber 2002 9~ 21.
A hybrid pabypgpPwEWwDERIANIGNEEINGALENRBASEIWENENI2de sequence | inkat to a
core pol ypgepii Q@wqm@@@wmﬂmommm@mmWE\dBNﬁﬁnprl ses an ami noHt®er m nal :
VIKXVKXXI LEQKKGEK ISV IEEASONEINE-NIOOVKWK,  XXWKVII6 XKW,
VKWK) VVOC@@KVVA&NWKEQN&TKEQ@@A&XNVEKX%&QN%NMEW@@KWW@G%{NHQNKXVV XKWWK TEKRMKVKXX,
XVWKWKX,  XWWEYY  WOKPIOERBA SISQVIEEINQANA Yarich DENEENS-RHE he cor e pol ypept i dig60
conpri ses e AOWVONIDEYDASTEQNNEEINGALAF [READEELENVANWENQ QQEKNEYELQKUBK { SEQ

| D NO 1286)0 YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1121
1301 Ac-WQEWDEYDASISQVNEKINQALAYIREADELWAWF-NH2 1122
1302  Ac-WQAWDEYDASISQVNEKINQALA YIREADELWAWF-NH2 1123
1303 Ac-WQAWDEYDASISQVNEKINQALAYIREADELWEWF-NH2 1124
1304 Biotin-YDPLVFPSDEFDASISQVNEKINQSLAFIRKSDEL-NH2 1125
1305 Biotin-YDPLVFPSDEFDASISQVNEKINQSLAF-NH2 1126
1306 Biotin-QVNEKINQSLAFIRKSDELLHNVNAGKST-NH2 1127
1307 Ac-WMEWDREI-NH2 1128
1308 Ac-WQEWEQKI-NH2 1129
1309 Ac-WQEWEQKITALLEQAQIQQEKIEYELQKLIKWASLWEWF-NH2 1130
1310 Ac-WQEWEQKITALLEQAQIQQEKIEYELQKLIEWASLWEWF-NH2 1131
1311  Ac-WQEWEREISA YTSLITALLEQAQIQQEKIEYELQKLIEWEWF-NH2 1132
1312 Ac-WQEWEREISAYTSLITALLEQAQIQQEKIEYELQKEWEWF-NH2 1133
1313 Ac-WQEWEREISAYTSLITALLEQAQIQQEKIEYELQKEWEW-NH2 1134
1314 Ac-WQEWEREISAYTSLITALLEQAQIQQEKIEYELQKLIEWEW-NH2 1135
1315 Ac-FNLSDHSESIQKKFQLMKKHVNKIGVDSDPIGSWLR-NH2 1136

43

SUBSTITUTE SHEET (RULE 26)



22. The hybrid pol ypeptide of Caim?21, further conprising an enhancer
pepti de sequence |inked to the carboxy-term nal end of t 28 Nayember 2002

pol ypeptide. 23. The hybrid polypeptide of Cainms 21 or 22 further
conprising an amino terninal acetyl group and a carboxy term nal %?
group. 24. Audwaitsd pol ypeptide conprising an enhancer pepf oY ?é% &nce

| inked to a core pol ypeptide, wherein the enhancer peptide sequence
conpri ses 1V\QEV\EQ<I (SEQ >D NO:1129) or WASLVEWF (SEQ 17 NO: 1433),D5§j1d t he

core poly U1u SEUUETICE.
TALLEQAQ ﬁ%ﬁ%}r{_ E%?%:‘ e hybrid pol ypeplt 8ole of
Claim 24 flg th“érw%v Dé)m acetyl group and a (%r boxy

term nal dfiidPYr 89 r enhanC| ng the pharnacoki nefjig

pr opertles”l?f Biotia ‘ ng an enhancer tide

sequence t'®?% H¥ T ] ) SSRLEXI%Q% : 3rid pol ypepti de, :?%EI’EI n
t he enhanc‘@ﬁ'l p“ép@ - KK WKXWKXX,

WKXW WKX~ ) , , y ' ' WKXXW LWXW

XHXKWKXW XVWKWKX,  XWKW

XWK3CXW a1

VKVVXXXW 4401
ggfgmpg fﬁ?ﬁi Edieiilconprl ses TALLEQAQ QUEKMNEYELQKLDK
{SEQ I D

61 . nprising the am no aci d sggyence:
WOEVEQKI T, Q%Eg o' g\E\/\F (SEQ ID NO: 1310). 20 Naygiber
2002 99 28,7 THE Dol

oTHE ‘%ﬂ Calm 27, further conprising an anjj§x0
term nal %t ygLLglf F%F?L”laman#b%[ T RFIB am do group. 29. A hyprid
pol ypep“a;oco m&gk&%sm@@m i‘cw%%ﬂwswsmb' nked to a Gojee

pol ypepti dé;, whey AERAGUPBRENEONPr i Ses a  yis0
W Ly '.v'v 11T EOXION) E&M%Agﬂg)é%w xxm%

A QIOBERAHOL ORKREANTL WA PANHEXV 11
XWKXW (L EOKS EMKWAWNW and wherein the

core poi yRERt i dekaUnLIesshiRe (A APIR R d Sequence: s
TALLEQAQ g% }E PERKVED Ny IDE@Q prvivkds-nHRe hybrid pol ypepgisde of

Cl ai m 29, fyr ey 3 A GBQRRRARE GkLIBRBIVE MRS equence | i nked 1 t he
arm no- { o7 o aal~ SRvA AL Ok GORBRNRRBLEEwEWRhe hyDr i d pol ypas de of
G aims 29 9f mﬁ@ﬂ@m@ BRIEREL GRIDRWEWINH2nal acetyl groupiand a

car boxy t iy Nalyps DEFTYRQVREKINGSINFpEpt | de conpri si ng 1159
TALLEQAQ KNE,X}E%DQWQMLA&&&@DEL% Nhe pol ypepti de oflidd ai m 32,
further cqgpr 'mbnﬁﬁms@ﬁbmmmeaLammxénwnuand a carboxy tiegim nal

am do gr oypys 3é.sctv mg}@ COMPORLQLOAOLSBIPTr i Si ng the pol ypeapt i de:
TALLEQAQ QggKug -ng, kdBGARILAVIR Yaxphamraceut i cal | y163

accept abl gigardiseivo LiﬁbﬂE&dj@{Lmﬁﬂmf/dm@LQmmmmkoo nf2 C ai m 3464 wherein
t he pol ypgpdi %WQEVII TALLBDAQIQOSKREVEBQK IKE ASLMAwaLNKRCet Y| group 1263d a
carboxy t qi4@ Nalw@EWeElRItH280AQISQEKME YENQK IVEEVRASL WA NBDPOSi t i on camgsr i si ng
the pol ypapisi de:wONmIRGH L TAQAGIQAS AAVEKOIAHWASL DAWNGINNEWF ( SEQ | DIN@ 1310);
and a phanBsRCeltweavEQKI Bt ePAQIQLEK NEVELQRLAEVBVGL WA Ver-Whar naceut i cali6s

conposi t i aps;ofAc G @HWRQESTALVR@AGIQQERNEY EDQKIAFAGIOMA W-HE her conpr i ses6%an am no
term nal 368t Yic-VIIEWHDKIINL LBQARXQRERAEYEEQRILABWAGLW AJO-NHL2 oup. 20 Nava@nber
2002 99 3§3s53The-wisewrfKIBALLEOA GQREKNE YEIQKIDK WAGIWEWIBNEZI pol ypept i dé7land an
ef f ecti ve 1ag0upRtwodwerwdYeARPGWERF-NREr apeuti ¢ agent in the manufadtire of a
medi canment;3fsaracsvoawQmwSmLRPGWAWRgERNt | al administration for ttedlidng H V

i nf ecti on.13539.Biolike-WEEQK NALAEQA @JQEHNEYELQKLIKAVASMBERMPOR2i ¢ agent 11® an
antiviral 13genwQEWRKITAIL EQAQIQQEKIGH YHELOKBISKWASEWEWF t he antiviral agémnt is
T20, T21 aqnssTWdBvEGKITAITEQAQIREEREYBLGHUIEVEWRher ei n the antiviral 1&%ent is a
nucl eas| dq3éieVvRISBTMGARSMTLTYQARGLLSGIVIQORNNLLRAEAQNRNH2IC| eosi de revdi®e
transcri ptiage AcHisAaMGAASLTARAQSRILDAGIBQQQYIQUHDVVERQQ-YHZe) an i nhi bi tid§0 of

viral nRNA3IGapRIATSAMGAASTALTARERTLOAGIVRQQRQIIAPNVERORINHIr ocessi ng. 1181

1364 Ac-ALTAQSRTLLAGIVQQQQQLLDVVKRQQELLRLTVWGT-NH2 1182

1365 Ac-TLSAQSRTLLAGIVQQQQQLLDVVKRQQEMLRLTVWGT-NH2 1183

1366 Ac-TLTVQARQLLSGIVQQQNNLLRAIEAQQHLLQLTVWGI-NH2 1184

1367 Ac-WQAWIEYEAELSQVKEKIEQSLAYIREADELWAWF-NH2 1185

1368 Ac-WQAWIEYEASLSQAKEKIEESKAYIREADELWAWF-NH2 1186
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42. The use of C aim 41 wherein the nucl eosi de anal og reverse transcri ptase
inhibitor is AZT, 3TC, D4T, ddl, ddC) ddA, adefovir or ab2@Nevember200Zhe
use of Caim 4l wherein the non-nucl eoside reverse transcriptase inhibitor
is delaviridine, nevirapine or efavirenz. 44. The use of Ci a| m 4§7 \Q/pzer ein

t he i nhi bi t wo e#/51#87V protease is ritanavir, nelfinavir,

saqui navi r) indi navir, ABT-378 or AgT-538. 45. The use of CI aim 41 wher ei n
t he i nhi bth or of Vi ral mRNA capping is ribavirin. 46. The u$e of “ﬁ"al m 49

Werein t e 47. A
phar rraceutlg.;;,alAcxv @l b@vﬁEﬂRBﬁﬁ iE ,E’;_E reatnment of HV llmr;,f ection
whi ch comy, !g& V¥ ?& 90| ypeptide ar a g

phar maceutlgﬁaAc)é ﬁﬂ dHVﬁ:Tli ve t ereof, an effective anoypd, of at

feast one hel, RS RIS RTERA “yme,@} cally accepta carrier
48. The cl%o% G&EwﬁAﬁmwggymerg?n t e ot her jtherapeutic agg:}a i's an

antiviral jagent wdkwe E&W%WE% FINgS Wherein the antijygsral
agent is ¢, Al Oﬂ' 20 November 2002 100 50. The conposgidsi on of
Cl ai m 48 Wﬁﬁrw g ng&wﬁlrwﬁwwﬁ fy# nhucl eosi de reverse tranggri ptase

i nhi bi t or y378N0 ANRARENFERSSI.- (g2  everse transcriptase inhibitor, anigghibitor
of HLV preigasg.w@@WeEQRMIHANY/STOEGWASAVEWIN: cappi ng ar _an | nhi bi tigy of
gl ycaprot gigd RLRARFSWEENgP1. The conposition of Cai m5Q wherein jfge
nucl eosi dgsgi e WeRERWEORDESANMEVRsLWEWRNGST 1S AZT, 3TC, DAT, ddl ,;g9dC, ddA,
adef avir qig; ahaeviarivRssVREGE bt posi tion of C aim 50 \/\herel n 44w
no~~nucl eefh da IRYENEIRIILVANSEIMEASRGGMASEWERE.NHE del avi ridine, ngyirapine
ar efavireni. ae3LveiRRIeAMERORING20n of C ai m 50 wherein the inhibitgp of HYV
protease ifgsriat W@WEQKIL@?PIIAMVMS)VWA%@W@WWH& saqui navir, indingyir,
ACT- 378 al334BTAb3HaQmghEkNReEGKIPRSI ti on of Cl ai m 5U wher ei n t he ijshi b| tor
of viral mINAAscaRDIBOAQIGOBEKINBRRIGKLBK-NR. The conposition of d ai miae@ wherein
t he i nhi bijiser sefrAEYRORFOEKEIVELOEKQERSSI Ng | S cast anosper mi ne. 1206

. AS9. AU, ti3gh \hr A QRYGEKAELARUEAIU. AAy. Ahy. A 1207
. Ae. Ay. AR; Ry . Ab-HARYILSAIQOBRNLARAE ADHLLAUIARGIRQEQAMILAVERANNAY - A{, . AofP. A{y. Ah
e. Al, R AHi¥1 ARnd® QARBLESAIZQ@dNMY RAIEX QOBEL ATRWETHELARE ARBRIRNADE . ANY204R. AHR. A,
R A . A& . 58 . AbGAASLTASAQSATLIAGNVQAGIQIABVRKRQAMIAMZ A A . . A{r. A" U. fhoA{. A Ah,
. Ah. A Ah. £55%). AbGRAME{ASADLSARSRTIAAGASIQQRALLAMVIARGEML-NHE] , . A3{, . A{. MI@ A, . A A{
AL A{ A Y940 AdpaAtTGEHAAGN VDV aRIFGVESSTAS W pIka/EXRI2c aU] cal] cal] cal] eab)] caU] caU
] caU] cal] cnj cat-eascalificadfivavheardvicsSiaswhix edd cal ca Ul c”a U c™a 1213
U] cMaU] caldpe abl-cSITQRQVLPESFTRLPAGETGLIHLHQNIVDVQY-NH2 1214
{ uoi d_YSULpt a b}-Erx{rerd TrRRiGSRRiTeRIY eDUFRIEWf -8l caU] caU] caU] caU] caigal] cal] ¢
aU] cal] caldpt akl-DErERCWIHERUT YTeive e b GadHeR BEA AN TRaURr>@Ny z- /| 2 NIZ6 T

1399  Ac-YVGGVEHRLEAAUNWTRGERUDLEDRDRSELSPL-NH2 1217
1400 MVYPSDEYDASISQVNEEINQALAYIRKADELLENV 1218
1402  Ac-GPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGG-NH2 1220
1403  Ac-LGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLG-NH2 1221
1404 Ac-FLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFL-NH2 1222
1405 Ac-YTNTIYTLLEESQNQQEKNEQELLELDKWASLWNWF-NH2 1223
1406 YTNTIYTLLEESQNQQEKNEQELLELDKWASLWNWF 1357
1407 Ac-YTGIYNLLEESQNQQEKNEQELLELDKWANLWNWE-NH2 1358
1408 YTGIIYNLLEESQNQQEKNEQELLELDKWANLWNWF 1359
1409 Ac-YTSLIYSLLEKSQIQQEKNEQELLELDKWASLWNWF-NH2 1360
1410 YTSLIYSLLEKSQIQQEKNEQELLELDKWASLWNWE 1361
1411  Ac-EKSQIQQEKNEQELLELDKWA-NH2 1362
1412 EKSQIQQEKNEQELLELDKWA 1363
1413 Ac-EQAQIQQEKNEYELQKLDKWA-NH2 1364
1414  Ac-YTSLIGSLIEESQIQQERNEQELLELDRWASLWEWF-NH2 1365
1415  Ac-YTXLIHSLIXESQNQQXKNEQELXELDKWASLWNWE-NH2 1366
1416 Ac-YTXLIHSLIWESQNQQXKNEQELXELD-NH2 1367
1417 Ac-YTSLIHSLIEESQNQQEKNEQELLELD-NH2 1368
1418 Ac-WQEQEXKITALLXQAQIQQXKNEYELXKLDKWASLWEWF-NH2 1369
1419  Ac-XKITALLXQAQIQQXKNEYELXKLDKWASLWEWF-NH2 1370
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}wgke_YSUU| cal] caU] caU] caU] cal] cal] cal] ca] ca] ca] ca
Ul c*aU] cal] cal] cal] caU] cal] cal] cal] cal] cal] cal] cal] cal] cakl) dblavrobdy]200Q] ca
n o +,,-z{03L~| ~xgkf ZTNU] caU] cal] cal] ca] cal] ca

c”alU] cal] caU] ca] ca] ca U
]U]caU] (l:J]aU] (l:J]aU]ul)J]amL&‘] ]+&U] ca] cal] caU] cal] cal] cal] cal] cal] caUl]Ccl%ggM{;aU] ca
FTISERD)B) 1)) ) <*****H zupkf ™ ZaU] caU] cal] ca] ca] ca] ca] ca] ca] ca]sc’\a] cajc

a] ca] ca] caj ca] a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] caU] ca] CR Na

-<-N-P-j - ,‘ ------------- 2o A% TS 7 1 PR afcatiTta g cal] ca
U] caUcalc WQ e .‘,"7 E, :"z ca] cal] ca] caU] ca] caU] ¢Apcal ca]
caU] ca] ca 492'12 g Q MO YEMY NI/ 2 7V8888: 9w09998: A R { ypke [ Vpkf

" Za]] ca] ca g@g@ Lﬁa caU] ca] cfa] ca] ca]c”a] ca ~,ca] ca] c®

a] cay] ca] c s SR, BNmm ; O

<<<::9>>> ’c’n?f’m”f leﬁ.,‘x, \ T)Y(WPWWM{M cal] cal] ca] cay c@sld] cal] ca]
ca] cal ca] gg-p] g@ @Ms 2dl £ faevaldie ahgaUl cal caUl ca] cal] ca] cadgh cal] caj
caU] caU] ca3gpBxE 392%9 (SRR UAL A RiABE ARV GIr FFFFFPG?HCHHHHz t 0] ghyYS] U] cal
] ca] cal)] cajssq] R@Wﬁ@ﬂﬁﬁﬂxm&ﬂﬂl&%ﬁﬁéﬁq ca] ca] ca] cal ca] C{ﬂs@a] callc
a] ca] ca] caldhs a)CHMdspaibaal KieRica

L#LGVIMNM v M AMMAPESE Thy@khpkLiot YS] Ul Ul ca] ca] cha] callpgl cal ca
1 cal ca] Cahllpairmbﬁrﬁa&bg%ﬁmem sabealmainga] cal ca] cal ca cal Cﬁzb& cajca]c
al] ca] caTKRUnidphibll ERGMAvIRKA DEFLENVENHD 1] ] °

A} xrl gal Vigsh YsevpWsisgaheathaahaaddsatheakasl cal ca] caU ca] caU] cal pz@éJ] ca] cau
] ca] cal] cajygalheasadvaarma cakksogigahearbcal ca] ca®0c4cbckcucccegggccedddd
ddd#dCddddgdsid d{ upiepEYbaas sk U ek oellemehanl] ca] cal] ca] cal] cabf cal] caU
] cay] cal] cayd cad eeispavhaadealdemmhealrrbealmablipal ca U ctaUca 1232

Ul c*al] caddie nepeasseeragdquNEEINGALE MRRADBIIEDVARI2V SV | wagke_ZTj d_YSfb4J] ca] caU
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1488 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWEWF-NH2 1423
1489 Ac-YTSLIHSLIEESQIQQEKNEQELLELDKWASLWEWF-NH2 1424
1400 Ac-YTSLIHSLIEESQNQQEKNEYELLELDKWASLWEWF-NH2 1425
1491 Ac-YTSLIHSLIEESQIQQEKNEYELLELDKWASLWEWF-NH2 1426
1492 Ac-YTSLIHSLIEESQIQQEKNEYELQKLDKWASLWEWE-NH2 1427
1493  Ac-YTSLIHSLIEESQNQQEKNEQELQKLDKWASLWEWF-NH2 1428
1494 Ac-YTSLIHSLIEESQNQQEKNEYELQKLDKWASLWEWF-NH2 1429
1495 Ac-YTSLIHSLIEESQIQQEKNEQELQKLDKWASLWEWF-NH2 1430
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1497 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLIEWASLWEWF-NH2 1432
1498 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLAKWASLWEWF-NH2 1256
1499  Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLIKWASLWEWF-NH2 1257
1500 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLIEWAGLWEWF-NH2 1258
1501 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLAKWAGLWEWF-NH2 1259
1502 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLIKWAGLWEWF-NH2 1260
1503 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLIEWAGLWAWF-NH2 1261
1504 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLAKWAGLWAWF-NH2 1262
1505 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLIKWAGLWAWF-NH2 1263
1506 Ac-WQEWEQKITALLEQAQIQQEKGEYELQKLDKQEQF-NH2 1264
1507 Ac-WQEWEQKITALLEQAQIQQEKGEYELLELDKWEWF-NH2 1265
1508 Ac-WQEWEQKITALLEQAQIQQEKGEYELQKLAKWEWF-NH2 1266
1509 Ac-WQEWEQKITALLEQAQIQQEKGEYELQKLDWQWEF-NH2 1267
1510 Ac-WQEWEQKITALLEQAQIQQEKGEYELLELAKWEWF-NH2 1268
1511 Ac-WEQWEQKITALLEQAQIQQEKNEYELLELDKWEWF-NH2 1269
1512 Ac-WQEWEQKITALLEQAQIQQEKNEYELEEELIEWASLWEWF-NH2 1270
1513  Ac-WQEWEQKITALLEQAQIQQEKNEYELLELIEWAGLWEWF-NH2 1271
1514 Ac-WQEWEQKITALLEQAQIQQEKNEYELLELIEWAGLWAWEF-NH2 1272
1515 Ac-WQEWEREITALLEQAQIQQEKNEYELQKLIEWASLWEWF-NH2 1273
1516 Ac-WQEWEREIQQEKNEYELQKLDKWASLWEWF-NH2 1274
1517 Ac-WQEWEREIQQEKGEYELQKLIEWEWF-NH2 1275
1518  Ac-WQEWQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1276
1519 Ac-WQEWQAQIQQEKGEYELQKLIEWEWF-NH2 1277
1520 PEG-GWQEWEQRITALLEQAQIQQERNEYELQRLDEWASLWEWF-NH2 1437
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1548 Ac-WQEWEQKITALLEQAQIQAAANEYELQKLDKWASLWEWF-NH2 1459

1549 Ac-WQEWEQKITALLEQAQIQQEKAAAELQKLDKWASLWEWF-NH2 1460

1550 Ac-WQEWEQKITALLEQAQIQQEKNEYAAAKLDKWASLWEWF-NH2 1461

1551 Ac-WQEWEQKITALLEQAQIQQEKNEYELQAAAKWASLWEWF-NH2 1462

1552 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDAAASLWEWF-NH 1463

1553 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWAAAAEWF-NH 1464

1554 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWAAA-NH 1465

1556 Ac-YTSLIHSLIEESQNQQEKNEQELLLDKWASLWNWF-NH2 1466

1557 Ac-YTSLIHSLIEESQNQEKNEQELLELDKWASLWNWF-NH2 1467

1558 Ac-ERTLDFHDS-NH2 1468

1559  Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWN(W)F-NH2 1469

1563 Ac-YTSLIHSLIEESQN(Q)QEKNEQELLELDKWASLWNWF-NH2 1470

1564 Ac-YTSLIHSLIEESQNQQDKWASLWNWF-NH2 1471

1566 Ac-FYEIMDIEQNNVQGKKGIQQLQKWEDWVGWIGNI-NH2 1472

1567 Ac-INQTIWNHGNITLGEWYNQTKDLQQKFYEIIMDIE-NH2 1473

1568  Ac-WNHGNITLGEWYNQTKDLQQKFYEIMDIEQNNVQ-NH2 1474

1572 Ac-YTSLIHSLIEESENQQEKNEQELLELDKWASLWNWF-NH2 1475

1573 Ac-YTSLIHSLIEESQDQQEKNEQELLELDKWASLWNWF-NH2 1476

1574 Ac-YTSLIHSLIEESQNEQEKNEQELLELDKWASLWNWE-NH2 1477

1575 ¢-YTSLIHSLIEESQNQEEKNEQELLELDKWASLWNWF-NH2 1478

1576 Ac-YTSLIHSLIEESQNQQEKDEQELLELDKWASLWNWEF-NH2 1479

1577 Ac-LGEWYNQTKDLQQKFYEIMDIEQNNVQGKKGIQQ-NH2 1480

1578 Ac-WYNQTKDLQQKFYEIMDIEQNNVQGKKGIQQLQK-NH2 1481

1579 Ac-YTSLIHSLIEESQNQQEKNEEELLELDKWASLWNWF-NH2 1482

1580 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWDWF-NH2 1483

1586 Ac-XTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWX-NH2 1484

1588 Ac-YNQTKDLQQKFYEIMDIEQNNVQGKKGIQQLQKW-NH2 1485

1598 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF 1486

1600 Ac-TLTVQARQLLSGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQAR-NH2 1487

1603 Ac-LQQKFYEIIMDIEQNNVQGKKGIQQLQKWEDWVGW-NH2 1488

1627 Ac-YTSLIHSLIEESQNQQEKNEQELLALDKWASLWNWF-NH2 1489

1628 Ac-YTSLIHSLIEESQNQQEKNEQELLEADKWASLWNWEF-NH2 1490
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1654 Ac-YTSLIHSLIEESQAQQEKNEQELLELDKWASLWNWF-NH2 1509

1655 Ac-YTSLIHSLIEESQNAQEKNEQELLELDKWASLWNWF-NH2 1510

1656 Ac-YTSLIHALIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1511

1657 Ac-YTSLIHSAIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1512

1658 Ac-VYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH2 1513

1659 Ac-YTSLIHSLAEESQNQQEKNEQELLELDKWASLWNWF-NH2 1514

1660 Ac-YTSAIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1515

1661 Ac-YTSLAHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1516

1662 Ac-YTSLIASLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1517

1663 Ac-ATSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1518

1664 Ac-YASLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1519

1665 Ac-YTALIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2 1520

1666 Ac-RIQDLEKYVEDTKIDLWSYNAELLVALENQ-NH2 1521

1667 Ac-HTIDLTDSEMNKLFEKTRRQLREN-NH2 1522

1668 Ac-SEMNKLFEKTRRQLREN -NH2 1523

1669 Ac-VFPSDEADASISQVNEKINQSLAFIRKSDELLHNV-NH2 1524

1670  Ac-VFPSDEFAASISQVNEKINQSLAFIRKSDELLHNV-NH2 1525

1671 Ac-VFPSDEFDASISAVNEKINQSLAFIRKSDELLHNV-NH2 1526

1672 Ac-VFPSDEFDASISQANEKINQSLAFIRKSDELLHNV-NH2 1527

1673 Ac-VFPSDEFDASISQVAEKINQSLAFIRKSDELLHNV-NH2 1528

1674 Ac-WQEWEQKITAALEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1529

1675 Ac-WQEWEQKITALAEQAQIQQEKNEYELQKLDKWASLWEWF-NH2 1530

1676 Ac-WQEWEQKITALLEQAAIQQEKNEYELQKLDKWASLWEWF-NH2 1531

1677 Ac-WQEWEQKITALLEQAQAQQEKNEYELQKLDKWASLWEWF-NH2 1532

1678 Ac-WQEWEQKITALLEQAQIAQEKNEYELQKLDKWASLWEWF-NH2 1533

1679 Ac-WQEWEQKITALLEQAQIQAEKNEYELQKLDKWASLWEWF-NH2 1534

1680 Ac-VFPSDEFDASISQVNEKINQSAAFIRKSDELLHNV-NH2 1535

1681 Ac-VFPSDEFDASISQVNEKINQSLAAIRKSDELLHNV-NH2 1536

1682 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDEALHNV-NH2 1537

1683 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDELAHNV-NH2 1538

1684 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDELLANV-NH2 1539

1685 Ac-WQEWEQKITALLEQAQIQQAKNEYELQKLDKWASLWEWF-NH2 1540

1687 Ac-WQEWEQKITALLEQAQIQQEKNEYELQALDKWASLWEWF-NH2 1541

1688 Ac-WQEWEQKITALLEQAQIQQEKNEYELQKADKWASLWEWF-NH2 1542
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V) 7- 06[ evzt pugtéed Nwmwmmmytﬁaheaé&aatﬂsaiafﬂwwe ]:ctde] ea] cal ca]

001 ] call calk %@%{%ﬁ%ﬁ%ﬁ% caneah 1) 5058 4 3 2y cdoy KaRBH areal
] ca] ca] cal] eage awh theUpphppger-peptide sequences descrlbe
herein to routlnely 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.d., blocked amino and/or carboxy termini or d-isomeric
amino acids (denoted by residues within parentheses), it is

15 intended 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 fuysogenic 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.g., 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.
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10@r<10%& QS_, $§§‘§‘j IZS,(OJ)c?,) @5Z,X%'O:, 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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O(y@ 0 @’:Sor?? 158 } %D M&é ﬁé‘l&@'% (géé e.g.,
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
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

20

using recombinant DNA techniques. Here, the nucleotide

g5 Sedquences 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

30 of interest using a variety of molecular biological

techniques, generally known to those skilled in the art. For
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I h™ " 10%wW; wsmms tlma(l)sooprw@d@<§pl()re€pllcﬁwm&o€) the DNAARZFNID! " 10%
hh& ()-0Z[ 4éd8d]] lhdseHvectors 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
Agtl1l0, Agtll, Agtl8-23, AZAP/R and the EMBL series of
15 pacteriophage vectors. Cosmid vectors that may be utilized
include, but are not limited to, pdB8, pCV 103, pCV 107, pCV
108, pTM, pMCS, pNNL, pHSG274, COS202, COS203, pWE15, pWE16
and the charomid 9 series of vectors.
Alternatively, recombinant virus vectors including, but
not limited to, those derived from viruses such as herpes
20 yirus, 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 jnserted 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

0 . . . .
3 with appropriate transcriptional/translational control
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!3;L"1p%&f(b16hfh . Qﬁ%?%ﬁQtu& " MaAQYE (dold Gpr iy disdror! GaboQ¥xry)-/! L"

10% & (); N.Y. and Ausubel et al., 1989, Current Protocols in Molecular
Biology, Greene Publishing Associates & Wiley Interscience,

N.Y., each of which are incorporated herein by reference in
its entirety.
The nucleic acid molecule encoding the hybrid, enhancer

and core polypeptides of interest may be operatively

10 associated with a variety of different promoter/enhancer
elements. The promoter/enhancer elements may be selected to
optimize for the expression of therapeutic amounts of
protein. The expression elements of these vectors may vary
in their strength and specificities. Depending on the
host/vector system utilized, any one of a number of suitable

15 transcription and translation elements may be used. The
promoter may be in the form of the promoter which is
naturally associated with the gene of interest.
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 7:42S-518); 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
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(0 Ce1006 & 1873 %%%%«f—’?%—%g’é&#éo&%g %39) of LPRATRRERY S 980
5 control region which is active in liver (Krumlauf et al.,

1985, Mol. Cell. Biol. 5:1639-1648; Hammer et al., 1987,

Science 235:53-58); alpha-l-antitrypsin gene control region
which is active in liver (Kelsey et al., 1987, Genes and

Devel. 1:161-171); beta-globin gene control region which is

active in myeloid cells (Magram et al., 1985, Nature 315:338-
10
340; Kollias et al., 1986, Cell 46:89-94); myelin basic

protein gene control region which is active in
oligodendrocyte cells in the brain (Readhead et al., 1987,

Cell 48:703-712); myosin light chain-2 gene control region
which is active in skeletal muscle (Shani, 1985, Nature

15 314:283-286); and gonadotropic releasing hormone gene control
region which is active in the hypothalamus (Mason et al.,

1986, Science 234:1372-1378). Promoters isolated from the
genome of viruses that grow in mammalian cells, (e.g.,

vaccinia virus 7.5K, SV40, HSV, adenoviruses MLP, MMTV, LTR
and CMV promoters) may be used, as well as promoters produced
20 by recombinant DNA or synthetic techniques.

In some instances, the promoter elements may be
constitutive or inducible promoters and can be used under the
appropriate conditions to direct high 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 . s . . . X
sufficient translation of inserted protein coding sequences.
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The above description relates mainly to antiviral and
antifusion-related activities of core and hybrid polypeptides
of the invention. The hybrid polypeptides of the invention
can also be utilized as part of any method for which
administration or use of the core polypeptide alone might be
contemplated. Use of hybrid polypeptides as part of such
methods is particularly 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
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,
including, 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.

The hybrid polypeptides of the invention can still
further be utilized as part of diagnostic methods. Such
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peptides of the invention or other inhibitory agents is
5 preferred, techniques well known to those of ordinary skill

in the art may be utilized. For example, such agents may be
encapsulated into liposomes, or microspheres then
administered as described above. Liposomes are spherical
lipid bilayers with aqueous interiors. All molecules present
in an aqueous solution at the time of liposome formation are

10 jncorporated into the aqueous interior. The liposomal
contents 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 yjruses, 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.
Methaods 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 gpring Harbor Press, Cold Spring Harbor NY, and Ausubel et
al., 1989, current Protocols in Molecular Biology, Greene
Publishing Associates and Wiley Interscience, NY.

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 biological half-life, bioavailability, and toxicity. 1In
particularly preferred embodiments, an effective hybrid
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circulating concentrations that include the ED;, with little
or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of
administration utilized. For any compound used in the method
of the invention, the therapeutically effective dose can be
5 estimated initially from cell culture assays. A dose may be
formulated in animal models to achieve a circulating plasma
concentration range that includes the IC;, (e.d., the
concentration of the test compound which achieves a half-
maximal inhibition of the fusogenic event, such as a half-
maximal inhibition of viral infection relative to the amount

10 of the event in 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

gix 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.

30 The hybrid polypeptides of the invention can also be

administered in combination with at least one other
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therapeutic agent. Although not preferred for HIV therapy,
administration for other types of therapy (e.g., cancer
therapy) can be performed concomitantly or sequentially,
including cycling therapy (that is, administration of a first
compound for a period of time, followed by administration of
a second antiviral compound for a period of time and
repeating this sequential administration in order to reduce
the development of resistance to one of the therapies).

In the case of viral, e.g., retroviral, infections, an
effective amount of a hybrid polypeptide or a
pharmaceutically acceptable derivative thereof can be
administered in combination with at least one, preferably at
least two, other antiviral agents.

Taking HIV infection as an example, such antiviral
agents can include, but are not limited to DP-107 (T21), DP-
178 (T20), any other core polypeptide depicted in Table 2
derived from HIV~1 or HIV-2, any other hybrid polypeptide
whose core polypeptide is, at least in part, derived from
HIV-1l or HIV-2, cytokines, e.qg., rIFN «a, rIFN 3, rIFN vy;
inhibitors of reverse transcriptase, including nucleoside and
non-nucleoside inhibitors, e.g., AZT, 3TC, D4T, ddI,
adefovir, abacavir and other dideoxynucleosides or
dideoxyfluoronucleosides, or delaviridine mesylate,
nevirapine, efavirenz; inhibitors of wviral mRNA capping, such
as ribavirin; inhibitors of HIV protease, such as ritonavir,
nelfinavir mesylate, amprenavir, saquinavir, sagquinavir
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.

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
neutralize pathogenic organisms including, for example,
inhibiting viral, bacterial and parasitic infection.
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For all such treatments described above, the exact
formulation, route of administration and dosage can be chosen
by the individual physician in view of the patient's
condition. (See e.g. Fingl et al., 1975, in "The
Pharmacological Basis of Therapeutics", Ch. 1 p. 1).

5 It should be noted that the attending physician would
know how to and when to terminate, interrupt, or adjust
administration due to toxicity, or to organ dysfunctions.
Conversely, the attending physician would also know to adjust
treatment to higher levels if the clinical response were not
adequate (precluding toxicity). The magnitude of an

10 aaministrated dose in the management of the oncogenic
disorder of interest will vary with the severity of the
condition to be treated and the route of administration. The
dose and perhaps dose frequency, will also vary according to
the age, body weight, and response of the individual patient.
A program comparable to that discussed above may be used in

15 yeterinary medicine.

Use of pharmaceutically acceptable carriers to formulate
the compounds herein disclosed for the practice of the
invention into dosages suitable for systemic administration
is within the scope of the invention. With proper choice of
carrier and suitable manufacturing practice, the compositions

20 of the present invention, in particular, those formulated as
solutions, may be administered parenterally, such as by
subcutaneous injection, intravenous injection, by
subcutaneous infusion or intravenous infusion, for example by
pump. The compounds can be formulated readily using
pharmaceutically acceptable carriers well known in the art

25 jinto 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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its intended purpose. Determination of the effective amounts
is well within the capability of those skilled in the art,
especially in light of the detailed disclosure provided
herein.
In addition to the active ingredients, these

5 pharmaceutical compositions may contain suitable
pharmaceutically acceptable carriers comprising excipients
and auxiliaries which facilitate processing of the active
compounds into preparations which can be used
pharmaceutically. The preparations formulated for oral
administration may be in the form of tablets, dragees,

10 capsules, or solutions. For oral administration of peptides,
techniques such of those utilized by, e.g., 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 guspensions 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 guspensions 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 cbtained

by combining the active compounds with solid excipient,

- 65 -



& ()-110% & ()-@'10% & ()-@'10% & ()-@'!'-'10% & ()- @' 10%

& () - @EEE/ F3F4F8FcFhL, 1 10% & ()-@!10% & ()-@'!!10% 0 Wyve@hier @992
& ()-@'10% & ()- @' ! cFgFhFl FFFFFeGH 10% & ()-@'!!'10% & ()- @! 10%
& ()-@'10% & ()-@'!'!10%

WO 99/59615 PCT/US99/11219

optionally grinding a resulting mixture, and processing the
mixture of granules, after adding suitable auxiliaries, if
desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars,
including lactose, sucrose, trehalose, mannitol, or sorbitol;
5 cellulose preparations such as, for example, maize starch,
wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose,
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone
(PVP). If desired, disintegrating agents may be added, such
as the cross-linked polyvinyl pyrrolidone, agar, or alginic
10 acid 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 golvents 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. In 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 immunological response. Such adjuvants may include, but are
not limited to mineral gels such as aluminum hydroxide;
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surface active substances such as lysolecithin, pluronic
polyols, polyanions; other peptides; o0il emulsions; and
potentially useful adjuvants such as BCG and Corynebacterium
parvum. Many methods may be used to introduce the vaccine
formulations described here. These methods include but are

5 not limited to oral, intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, and intranasal
routes.

6. EXAMPLE: IDENTIFICATION OF CONSENSUS AMINO
ACID SEQUENCES THAT COMPRISE

ENHANCER PEPTIDE SEQUENCES

10 The retroviral gp4l protein contains structural domains
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 gp41l (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 ITORS 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. 1In
the biological assays described below, the activity of the
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T1249 is compared to the potent anti-viral T20 polypeptide.
The T20 polypeptide, also known as DP-178, is derived from
HIV-1 gp4l protein sequence, and is disclosed and claimed in
U.S. patent No. 5,464,933.

7.1. MATERIALS AND METHODS
7.1.1. PTIDE S HESIS IFICATION

Peptides were synthesized using Fast Moc chemistry.
Generally, unless otherwise noted, the peptides contained
amidated carboxyl termini and acetylated amino termini.
Purification was carried out by reverse phase HPLC.

T1249 (Ac-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF—-NH,)
is a 39 amino acid peptide (MW = 5036.7) composed entirely of
naturally occurring amino acids and is blocked at the amino
terminus by an acetyl group and the carboxyl terminus is
blocked by an amido group to enhance stability. T1387 is a
23 amino acid peptide lacking enhancer peptide sequences (Ac-
TALLEQAQIQQEKNEYELQKLDK-NH,) . Thus, T1387 represents the
core polypeptide of the T1249 hybrid polypeptide. T1387 is
blocked at its amino- and carboxy- termini in the same manner
as T1249.

In particular, T1249 was synthesized using standard
solid-phase synthesis techniques. The identity of the
principal peak in the HPLC trace was confirmed by mass
spectroscopy to be T1249.

T1249 was readily purified by reverse phase
chromatography on a 6-inch column packed with a Ci18, 10
micron, 120A support.

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
the AA5 cell line to support virus replication. For this
purpose, 20ul of serially diluted virus was added to 20ul CEM
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cells at a concentration of 6 x 10°/ml in a 96-~well
microtitre plate. Each virus dilution was tested in
triplicate. Cells were cultured for seven days by addition
of fresh medium every other day. On day 7 post infection,
supernatant samples were tested for virus replication as

5 evidenced by reverse transcriptase activity released to the
supernatant. The TCID,, was calculated according to the Reed
and Muench formula (Reed, L.J. et al., 1938, Am. J. Hyg.
27:493-497).

7.1.3. CELI, FUSION ASSAY
10 ' Approximately 7 x 10* Molt-4 cells were incubated with 1

X 10° CEM cells chronically infected with the HIV-1,,, virus
in 96-well tissue culture plates in a final volume of 100ul
culture medium (RPM1 1640 containing 10% heat inactivated
FBS, supplemented with 1% L-glutamine and 1% Pen-Strep) as
previously described (Matthews, T.J. et al., 1987, Proc.

15 Natl. Acad. Sci. USA 84: 5424-5428). Peptide inhibitors were
added in a volume of 10ul and the cell mixtures were
incubated for 24 hr. at 37°C in 5% CO,. At that time,
multinucleated giant cells (syncytia, five cell widths or
larger) were counted by microscopic examination at 10x and
40x magnification which allowed visualization of the entire

20 yell in a single field. Treated cells were compared to
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 ul/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% CO,. Cell confluency was approximately
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30% by the following day. Seeding medium was removed and
diluted peptide inhibitor added in volumes of 50 pl/well
(media only in untreated controls), followed by 100 ul/well
of diluted virus (desired input virus titre of 100 - 200
pfu/well). Finally, 250 ul of selective growth medium was

5 added to each well and the plate incubated for 2 days at
37°C, 5% CO,. Fixing and staining were done according to the
protocol provided by NIAID with the MAGI-CCR5 cells.
Briefly, medium was removed from the plate and 500 ul of
fixative added to each well. Plates were allowed to fix for
5 minutes at room temp. Fixative was removed, each well

10 yashed twice with DPBS, and 200 ul of staining solution added
to each well. The plate was then incubated at 37°C, 5% CO,,
for 50 minutes, staining solution removed, and each well
washed twice with DPBS. The plate was allowed to air dry
before blue cells were couﬁted by microscopic, enumerating
the entire well. Treated wells were compared to infected,

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

7.1.5. REVERSE TRANSCRTIPTASE ASSAY
The micro-reverse transcriptase (RT) assay was adapted

from Goff et al. (Goff, S. et al., 1981, J. Virol. 38: 239-

20 548) and Willey et al. (Willey, R. et al., 1988, J. Virol.
62: 139-147). Supernatants from virus/cell cultures were
adjusted to 1% Triton-X100. 10 ul of each supernatant/Triton
X-100 sample were added to 50 ul of RT cocktail (75 mM KCl, 2
mM Clevelands reagent, 5 mM MgCl,, 5 pg/ml poly A, 0.25
units/ml oligo dT, 0.05% NP40, 50 mM Tris-HCl, pH 7.8, 0.5 uM

25 pon-radioactive dTTP, and 10 cCi/ml *P-dTTP) in a 96~well U-
bottom microtitre plate and incubated at 37°C for 90 min.
After incubation, 40 ul of reaction mixture from each well
was transferred to a Schleicher and Schuell (S+S) dot blot
apparatus, under partial vacuum, containing a gridded 96-well
filter-mat (Wallac catalog #1450-423) and filter backing

30 saturated with 2x SSC buffer (0.3M NaCl and 0.003M sodium
citrate). Each well was washed 4 times with at least 200 ul
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2x SSC using full vacuum. Minifold was disassembled and
gridded filter paper removed and washed 3 times with 2x SscC.
Finally, the filter membrane was drained on absorbent paper,
allowed to air dry, and sealed in heat sealable bags.
Ssamples were placed in a phosphorscreen cassette and an
5 erased (at least 8 min) phosphorscreen applied and closed.

Exposure was for 16 hr. Pixel Index Values (PIV), generated
in volume reporting format retrieved from phosphorimaging
(Molecular Dynamics Phosphorimager) blots, were used to
determine the affected or inhibited fraction (Fa) for all
doses of inhibitor(s) when compared to untreated, infected

10 controls (analyzed by ImageQuant volume report, corrected for
background) .

7.1.6. HUMAN PBMC INFECTIVITY/NEUTRALIZATION
ASSAY

The prototypic assay used cell lines where the primary
15 isolate assay utilizes PBMC, obtained through Interstate
Blood Bank, activated for 2-3 days with a combination of OKT3
(0.5 ug/ml) and CD28 antibodies (0.1 pug/ml). The target
cells were banded on lymphocyte separation medium (LSM),

washed, and frozen. Cells were thawed as required and
activated as indicated above a minimum of 2-3 days prior to

20 assay. In this 96-well format assay, cells were at a
concentration of 2 x 10°/ml in 5% IL-2 medium and a final
volume of 100 ul. Peptide stock solutions were made in DPBS
(1 mg/ml). Peptide dilutions were performed in 20% FBS RPM1
1640/5% IL-2 complete medium.

25 7.1.7. 1IN VIVO HU-PBMC SCID MODEL
OF V=11 CTION

Female SCID mice (5-7 weeks old) received 5-10x10’ adult
human PBMC injected intraperitoneally. Two weeks after
reconstitution, mice were infected IP on day 0 with 10° TCID,,
HIV-1 9320 (AZT-sensitive isolate A018). Treatment with
peptides was IP, bid, beginning day -1 and continuing through

30
day 6. The extent of infection in blood cells, splenocytes,
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an approximately 2.5-5-fold improvement over T20. T1249 was

also more active (3-28 fold improvement) than T20 against
several syncytia-inducing clinical isolates, including an AZT
resistant isolate (G691-2), a pre-AZT treatment isolate
(6762-3), and 9320 (isolate used in HUPBMC-SCID studies).
Most notably, T1249 was over 800-fold more potent than T20

against HIV-2 NIHZ.

TABLE 3

Virus Isolate

10

T20
(ng/ml)

T1249
{ng/ml)

Fold
Differenc
e

HIV-1 IIIb

2.5

HIV-1 G691-2 (AZT-R)

406.0

16.0

25

HIV-1

340.1

12.2

28

15

20

25

30

G762-3 (Pre-
AZT)

HIV-1 MN 20.0 7 3.1

HIV-1 RF 6.1 7 2.1 7 3

HIV-1 9320 118.4 1 34.5 1 3

HIV-2 NIHZ 3610.0 >10 4.3 2 840

ANTIVIRAL ACTIVITY - Magi-CCR-5
INFECTIVITY ASSAYS

Magi-CCR-5 infectivity assays allow direct comparisons
to be made of syncytia and non-syncytia inducing virus

7.2.2.

isolates, as well as comparisons between laboratory and
clinical isolates. The assay is also a direct measure of
virus infection (TAT expression following infection,
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
inhibition calculations. T1249 shows considerable

improvement in potency against the clinical isolate HIV-1
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301714 (>25-fold), which is one of the least sensitive
isolates to T20. In addition, T1249 is at least 100-fold
more potent than T20 against the SIV isolate B670.
data, along with fusion data suggest that T1249 is a potent
peptide inhibitor of HIV~1, HIV-2, and SIV.

These

5
TABLE 4
T20 T1249
Virus EC-50 | vym/Vo=0.1 | E Vn/Vo=0.1l | EC-50 vn/Vo=0.1
Iasoclate C- Fold Fold
50 Difference | Difference
10
HIV-1 42 80 8 10 5 8
IIIB
HIV-1 11 50 1 6 11 8
9320
HIV-1 1065 4000 43 105 25 38
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
SIV-B670 2313 >10000 21 100 110 >100
7.2.3. ANTIVIRAL ACTIVITY - HuPBMC TINFECTIVITY ASSAYS
25 T1249 was directly compared to T20 in HUPBMC infectivity

assays (Table 5, below), which represent a recognized
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 vn/Vo = 0.1 (dose
30 required to reduce virus titer by one log) values being

reduced to sub-microgram concentrations. Many of the least
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sensitive clinical isolates to T20 exhibited 10-fold or
greater sensitivity to T1249. It is noteworthy that HIV-1
9320, the isolate used in the HUPBMC SCID mouse model of
infection, is 46-fold less sensitive to T20 than to T1249,
indicating a very good correlation with the in vivo results.

TABLE 5
T20 T1249
Virus lIsolate (HIV-1) vn/Vo = 0.1 | Vvn/Vo = 0.1 Fold
{ng/ml) (ng/ml) Difference

IIIB 250 80 3
9320 6000 130 46
301714 (subtype B, 8000 700 11
NSI)

302056 (subtype B, 800 90 9
NSI)

301593 (subtype B, SI) 3500 200 18
302077 (subtype A) 3300 230 14
302143 (SI) 1600 220 7
G691-2 (AZT-R) 1300 400 3

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). T1249 was nearly 200-fold more potent than T20
against a T20-resistant isolate.

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
(T20 Resisgtant)
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In Magi~CCR-5 assays (see Table 7, below), T1249 is as
much as 50,000-fold more potent than T20 against T20-
resistant isolates such as pNL4-3 SM and pNL4-3 STM (Rimsky,

L. and Matthews, T., 1998, J. Virol. 72:986-993).

TABLE 7

T20 T1249
Virus EC- | vn/Vo | EC-50 | Vn/Vo=0.1 EC-50 vn/Vo=0.1
Isolate 50 = 0.1 Fold Fold
(HIV-1) Difference Difference
pNL4 -3 166 210 1 13 166 16
pNL4-3 SM 90 900 4 11 23 82
(T20-R)
pNL4-3 SM 410 2600 4 11 103 236
(T20-R)
Duke
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
T1249 is greater than

potency against a resistant isolate.
250-fold more potent than T20 against the resistant isolate

pNL4-~-3 SM.

TABLE 8
—_ —  __ — —— —  —
T20 T1249
Virus Isolate (KIV-1) va/vVo = 0.1 | vn/Vo = 0,1 Fold
{ng/ml) {ng/ml) Difference
pNL4-3 3500 30 117
pNL4-3 SM (T20-R) >10000 40 >250
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7.2.5. ANTIVIRAL ACTIVITY - IN VIVO SCID-
HuPBMC MODEIL

In vivo antiviral activity of T1249 was directly

compared to T20 activity in the HuPBMC-SCID mouse model of
HIV-1 9320 infection (FIG. 3). Two weeks after
reconstitution with HuPBMCs, mice were infected IP on day 0
with 10° TCID,, HIV-1 9320 passed in PBMCs (AZT-sensitive
isolate A018). Treatment with peptides was IP, bid, for
total daily doses of 67 mg/kg (T20), 20 mg/kg (T1249), 6.7
mg/kg (T1249), 2.0 mg/kg (T1249), and 0.67 mg/kg (T1249), for
8 days beginning on day -1. The extent of infection in blood
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
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.
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
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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7.2.6. PHARMACOKINETIC STUDIES - RAT

cannulated rats were used to further define the
pharmacokinetic profile of T1249. Male CD rats, 250-300 g,
were dosed IV through a jugular catheter with T1249 and T20
(FIGS. 4A-5). The resulting plasma samples were evaluated
5 using fluorescence HPLC to estimate peptide quantities in
extracted plasma. The beta-phase half-life and total AUC of
T1249 was nearly three times greater than T20 (FIG. 5).

7.2.7. CYTOTOXICITY

No overt evidence of T1249 cytotoxicity has been
10 opserved in vitro, as demonstrated in FIG. 6.

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 gp4l1 CONSTRUCT
15 M41 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 gp4l
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
pg/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
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were significantly slower than those of '**I-T20.
Dissociation patterns for both radioligands were unchanged
when dissociation was initiated with the other unlabeled
peptide (i.e., '**I-T1249 with T20).

To further demonstrate that both ligands compete for the
same target site, unlabeled T1249 and T20 were titrated in
the presence of a single concentration of either '°I-T1249 or
1257.720. Ligand was added just after the unlabeled peptide
to start the incubation. The competition curves shown in
FIG.9 suggest that although both ligands have similar
affinities, a higher concentration of either unlabeled T20 or
10 112490 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 HR1 (heptad repeat 1)
binding region of gp 41. FIG. 14A illustrates the CD
spectrum of T1249 alone in solution (10 pM, 1eC). The
spectrum is typical of peptides which adopt an alpha-helical
structure. 1In particular, deconvolution of this spectrun

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
spectrum (@) 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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7.2.10. PROTEASE PROTECTION OF THE T1249
BINDING REGION WITHIN GP41

The susceptibility of the chimeric protein M41A178,
described in Section 7.2.8 above, to proteinase-K digestion
was determined and analyzed by polyacrylamide gel

s electrophoresis. The results are illustrated in FIG. 15.

When either M41A178 (untreated; FIG 15, lane 2) or
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 gpd4l. 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 gp4l which is contained in the M41A178 construct.

8. EXAMPLE: RESPIRATORY SYNCYTTAL
VIRUS HYBRID POLYPEPTIDES

20 The following example describes respiratory syncytial
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
a0 amino termini. Purification was carried out by reverse phase

HPLC.
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8.1.2. RESPIRATORY SYNCYTIAL VIRUS
PLAQUE REDUCTION ASSAY

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 S50pg/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 pls 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
(AC-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-WOAWDEYDASISDVNEKINQALAYIREADELWEWF-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
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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 pProperties. 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
comprising enhancer peptide sequences linked to a core

20

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. 1In the example presented below, the
pharmacological properties of T1249 in both rodent and
primate animal models are further described.

30
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1'aq '9° 1108 & ()- 1 eE+59 110 & ()-9 1108 & ()- 19 1109 & () -
19°110% & ()- 1'agq !'-9 11098 & ()- 19 11098 & ()- 1LhL,59 !'10% & () -
19°110% & ()-. 1'ag !9 1109 & ()- 191109 & ()- 19 110% & () -
1'aq_ ! LQ?V‘éG!gE?% W& ()- 1'aq !9 110% & ()- 19°!110% & () -PORUSHOE' () -
1'aq '9" 1108 & ()- 1$eE+59 110 & ()-9 1109 & () - 19‘!1096&]()-
19 1'10% & (dnallsit 'ofd 1yh9¥h&it) £1d0dd 1 Wk ds whbW dakeh Limked 140943% () -
before dosing and every 20 minutes for the first six hours
after dosing. Lymphatic fluid was collected from a catheter
placed directly into the thoracic lymphacic duct as

previously described (Kirkpatrick and Silver, 1970, The
Journal of Surgical Research 10:147-158). The concentrations

of T1249 in plasma and lymphatic fluid were determined using
a standard T1249 Competitive ELISA assay (Hamilton, G. 1991,
p. 139, in "Immunochenmistry of Solid-Phase Immunoassay,",
Butler, J., ed., CRC Press, Boston).

10
10.1.2. SINGLE~-DOSE ADMINISTRATION TO PRIMATES

Sterile preparations of T1249 bulk drug substance were
administered to cynomolgus monkeys in single doses
administered by subcutaneous (SC), intramuscular (IM) or
intravenous (IV) injection. In a sequential crossover
design, one group of animals consisting of two per sex
received a single bolus dose of T1249 by IV (0.8 mg/kg), IM
(0.8 mg/kg) or SC (0.4, 0.8, and 1.6 mg/kg) injection. A
washout period of at least three days separated each dosing

15

day. Lyophilized T1249 was reconstituted in sterile
phosphate buffered saline pH 7.4 immediately prior to dosing.
20 The actual milligram amount of test article was calculated
using the peptide content that was determined for the batch
administered. ‘

Endpoints for analysis included cageside observations,
physical examinations and body weight. For the IV phase of
the study, blood samples were collected into heparinized
tubes at the following time points: immediately after

dosing, 0.25, 0.5, 1.5, 3, 6, 12, and 24 hours after dosing.

25

For the IM and SC phases of the study blood samples were
collected in heparinized tubes from each animal at the
following time points: 0.5, 1, 2, 3, 6, 12, and 24 hours
after dosing. Plasma samples were prepared within one hour
of collection and flash frozen in liquid nitrogen. Samples
analysis was performed using a PcAb ECLIA assay (Blackburn,

30
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19°1'10% & @.- et ad.! - 29610%RiK) -Chldh.! BAYB834)1510}, DOAVADIIIK ( )1995,

Nature 377:758).

10.1.3. BR I COKINETIC

Six male cynomolgus monkeys were randomly assigned to
three groups consisting of two animals per group. All 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
10 (gtudy 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

(L]

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
15 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

20 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
25 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
39 related to the administration of T1249.
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19°110% & ()- 1'aq !9 110% & ()- 19°110% & ()- 19°110% & ()- 1'aq_!

AFGeGH9 110U & ()- 1'aq !9 110 & ()- 191109 & () - 1920mumammgéooz
1'aq '9" 1108 & ()- 1CeE+59 '10W & ()-9 1108 & ()- 19 1109 & () -
1971108 & ()- 1'ag !'-9 1108 & ()- 191108 & ()- 1 &L, 59 1109 & () -
19°110% & ()., 1! T 11098 & ()- 1911098 & ()- 191109 & () -
1' aq_! G_I\/Re&%égl.%%ﬁ% & ()- 1'agq !9 110% & ()- 19°!110% & () -POIPSSYHI%: () -
1'aq '9" 110 & ()- 1eE+59 1108 & ()-9 11098 & ()- 19 11098 & () -
19°110% & ()- 1Rags! thatlP8é&i¥ed T1249 by CSI achieved steady-state
plasma peptide concentrations approximately four hours after
administration. Both the steady-state concentration in
plasma (Cp,,) and calculated area under the plasma
concentration versus time curve (AUC) were directly
5 proportional to the administered dose, indicating that T1249
displays linear pharmacokinetics within the tested dose range
of 0.5 to 6.5 mg/kg. Both the calculated pharmacokinetic
parameters and the plasma concentration versus time curves
for the CSI route of administration are presented in Table 9
and in FIG. 16A, respectively.
10

TABLE 9

Dose Groups

Parameter 0.5 mg/kg 2.0 mg/kg 6.5 mg/kg

Cp,s (4g/ml) 0.80 2.80 10.9

15
AUCo.1,m (Mgeh/ml) 7.99 25.9 120

Administration of T1249 by bolus IV injection resulted
in linear dose-dependent pharmacokinetics within the doses
tested. In contrast, exposure to T1249 by S8C injection was

20 ot dose-dependent within the dose range studied. The
calculated pharmacokinetic parameters and plasma
concentration versus time curves for both SC and IV
administration of T1249 are shown in Table 10 and FIG. 16B
respectively.

25 TABLE 10

Dose Groups/Administration
(8C) (IV)

Parameter 1.2 mg/kg 15 mg/kg 1.5 mg/kg 5.0 mg/kg

t1/2, terminal 2.02 2.00 2.46 1.86
(hours)

30
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19°1109% & ()- INSTYhL,59 110% & ()- 19°110% & ()- 1'aq_!9 !110% & () -
19°110% & ()- 19°110% & ()- 1'aq !eG+59° 110% & ()- 1' aq_!Z0 NOGSHEr (2002
19°110% & ()- 19°110% & ()- 1'aq !9 !110% & () -
1SXeE+59° 1109 & ()-9 110% & ()- 19°110% & ()- 19 110% & () -
1'aq_!-9°110% & ()- 19°110% & ()- 1XYhL,59 110% & ()- 19 110% & () -
1'aq_! 9 1 109WVQ9/596150° 11098 & ()- 19 1109 & ()- 1' aq_! eG+r59° PATYE/1{219
1'aq !9 110% & ()- 19°110% & ()- 19°110% & ()- 1'aq !9 !10% & () -

| 0 ! -0 1 0 ! - A 0 ! - A 0, ! -
1]bcheE+59" | 109 & ()91 109 & () 19°11008& ()~ 19°T10% & ()

1'ag_!-9' ! 10%& (bR 9
Cpax (Hg/ml) 6.37 21.5 15.7 46.3
AUC (0-12n) 27.0 107 45.6 118
(ugeh/ml)
5 AUC g, 27.6 110 47.1 120
(pgeh/ml)

The biocavailability of T1249 administered to rats by
subcutaneously was determined relative to IV administration.
The results are shown in Table 11 below. At low dose

10 (1.2 mg/kg) T1249 exhibited a relative biocavailability (F.)
of 73% for subcutaneous administration. Relative
biocavailability was 30% when high-dose (15 mg/kg)
administration of T1249 concentration was greater than the
concentration that inhibits 90% (IC,) of HIV infectivity for
the full 12 hours of the study at all doses examined.

15
TABLE 11
Route Dose AUC,,_., Normaligzed AUC,. Fq
(mg/kg) (pgeh/ml) =) (%)
(ugeh/ml)
Low Dose
20

sC 1.2 27.6 34.5% 73
v 1.5 47.1 - -

High Dose
sC 15 110 36.5"® 30
v 5 120 - -

25 © 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 5§ 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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19°110% & ()- 1hL,59 110% & ()- 19°110% & ()- 1'aq !9 !110% & ()-
19°110% & ()- 19°110% & ()- 1'ag ! eG+59°110% & ()- 1' aq_20@NbvdMped 202
19°110% & ()- 19°110% & ()- 1'aq !9 ! 10% & () -

1LQRWE+59"110% & ()-97110% & ()- 19°110% & ()- 19°110% & () -
1'aq_!-9°110% & §9)_ 19'110% & ()- 11hL,59°110% & ()- 19°!10% & ().
1'aq_! 9! 10R3%1519° 11098 & ()- 19°110% & ()- PCT/USN1219
1'aq !!'& ,afgl eG+59° 110% & ()- 1'aq !9 ! 10% & ()- 19°!10% & () -
19°1109% & (3dmilnistra®1oh09%8 Eoll)ewihg il lfdtson) between) ghe )two

19\!10%5&:(36mﬂ§¥€ﬁQ¥@§¥ %hasma and lymph levels of drug were comparable

out to three hours post-dosing in four out of five animals.
One animal had consistently lower concentrations of T1249 in
the lymph than the other animals, however this animal's lymph

5 elimination profile was indistinguishable from other members
of the group. Comparison of the elimination phase half-life
(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 gjifference 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

25 ty2, 2.61+0.41 1.3+0.27

elimination (hours)

Coax (4g/ml) 291 133 7155™®

AUC o.¢n; (rgeh/ml) 506 3487411

AUC ,.., (Mgeh/ml) 598 390 f449™

Cl (ml/h) 7.8 11.5
30
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1'ag_!'-9° 1108 & ()- 1911098 & ()- 1hLO59 1109 & ()- 19 1109 & () -

1'aq !9 1108 & ()- 19 110N & ()- 19110 & () - 20 November 2002
1'aq_!->?@\dW=9 ! 10%0! - 10! 010! ,,>Z10BR & ()- ,S;, 10 & ()- 9 10% & () -
1'aq_ !9 1108 & ()- 1ARMMB|[:W=9"11 ,  "10% X & ()-F "10% & ()-F

'110% L& ()-z ,"910% ,& ()- ,,9nml0% ,& ()- ,!GL0%
L& ()-3F) | RMadoBod3! 1 = "10% & ()-m=""10% & ()-m " 10% & PETHSBN12Y%
& ()-m"109R& ()-m, 10% , & ()-R<vU4 ,, 9ml0% & ()- ,!Z10% & ()-10, , 10,

] 10, , ,: &]JQ%lcul&ll:e(i)aveIAg\els' 1&9@&'0@ adﬁa‘ln(m%l&ltﬂa): -emgm{cZQMlglAficB{:& icli&o/ﬁy&;h( ) - &
109& () I& ' 1&(&nt{r}tions&ut 1Qm5.u@)k1netﬂfp3;£lﬂo/@ c%&a(i}dh&:o c.hg Zgth/Qmimals in

& ()-My| | [:-4L0me gid}0% & ()- , 9710% & ()- ,4&109%& ()-- = & "10%& ()- &
100 (). Bkl PO Qugerpalh3" 109G G ()- 310 VL& ()~ ,"Lz10%

& ()- ,SLY10% & ()~ 1 7T0% & ()10 10 E*|[: A410 < & 109%& ()-# & 10%

& () - 4 A & 10968 () - # U&lO%&() # & 109%& ()-# , & 10% & ()-#sz{|}gvU410
"109& ()- ,S L0%@ G, 0%& ()- ,q & 10%

& () - #gmngvpmo = %)0/2& (jﬁﬁ%ﬁiég éf, b%%l& (- ' "10%& ()-1,
100@8 ()~ " 1% & () -) «ai/é 109@gk () - 1" 1098
& ()- | 10%@BELpRte 30 Ga BTPERLIRS ST P d3

G'10%l d& &h&weeﬁO&bse&ié?el andHﬁ&rLo&s(pharﬁaéﬁﬁﬂhetib(paraméthf%

f‘ofy) g () BB chn y R Tpalttad hapy i dfeqpfod Jor adTT 5 O 1
“S2110% , EleFmRy sen%%@%amm yr%am&t(x?n 690 1694} (9f BA249N\NeTe10

109 () - / a,chléme’d&b{r)ail d6beE Of fadmini8¥rdtion akdl YARENEE filable! 210%

. ”10(%‘%”5 POt disew (Syensrensonit 5 i dlere EEGh o ().

1 Z10% & ( p4lBohBslOfter’ d0%nid (v \ddiihivtéafidn B 'Tlﬂé)%ﬁn(l)ITatﬁn' t10

|§ Pot R o L b f@&%ﬁ*%ﬁﬁ% ort 455 35%9@@”0%
1
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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

& ()
&
o
&

20
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.

T1249 displays linear pharmacokinetics in cynomolgus

25 monkeys following SC administration within the range of
administered doses, indicating that saturation of the
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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Bridging pharmacokinetlc.studles 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
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10. The hybrid polypeptide of Claim 9, wherein the
enhancer peptide sequence is linked to the amino-terminal end
25 of the core polypeptide.

11. The hybrid polypeptide of Claim 10, further
comprising an enhancer peptide sequence linked to the
carboxy-terminal end of the core polypeptide.
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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 bioactive peptide, growth factor, cytokine,
differentiation factor, interleukin, interferon, colony
stimulating factor, hormone or angiogenic factor.
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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 enhauncer peptide sequence comprises WQEWEQKI (SEQ ID
NO:1129) or WASLWEWF (SEQ ID NO:1433) and the core polypeptide comprises the
following amino acid sequence: TALLEQAQIQQEKNEYELQKILDK (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:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF (SEQ ID NO:1310).

6Ti nes



20 November 2002

98
28.  The polypeptide of Claim 27, further comprising an amino terminal acetyl group

and a carboxy terminal amido group.

29. A hybrid polypeptide comprising an enhancer peptide sequence linked to a core
polypeptide, wherein the enhancer peptide sequence comprises a carboxy-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).

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 TALLEQAQIQQEKNEYELQKILDK (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:
TALLEQAQIQQEKNEYELQKILDK (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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38. 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.

39. The use of Claim 38 wherein the therapeutic agent is an antiviral agent.
40. The use of Claim 39 wherein the antiviral agent is T20, T21 or T1249.

41. The use of Claim 39 wherein the antiviral agent is a nucleoside reverse
transcriptase inhibitor, a non-nucleoside reverse transcriptase inhibitor, an inhibitor of
HIV protease, an inhibitor of viral mMRNA capping or an inhibitor of glycoprotein
processing.

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, amprenavir, saquinavir, 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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50. The composition of Claim 48 wherein the antiviral agent is a nucleoside
reverse transcriptase inhibitor, an non-nucleoside reverse transcriptase inhibitor, an
inhibitor of HIV protease, an inhibitor of viral mMRNA c¢apping or an inhibitor of

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.

§3. The composition of Claim 50 wherein the inhibitor of HIV protease is
ritanavir, nelfinavir, amprenavir, saquinavir, indinavir, ABT-378 or ABT-538.

54. The composition of Claim 50 wherein the inhibitor of viral mRNA capping
is ribavirin,

§5. The composition of Claim 50 wherein the inhibitor of glycoprotein
processing is castanospermine.



