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H V gp4l HR2- DER1VED SYNTHETI C PEPTI DES, AND THEI R USE
I N THERAPY TO I NHI BI T TRANSM SSI ON OF HUMAN
woOMSNEDRIEN ! Cl ENCY VI RUS FI ELD OF THE | NVENTI ONPTI@IS2004/042918
present invention relates to synthetic peptides
derived fromthe HR2 region of Human | munodefi ci ency

Vir
HIV, S fﬂ%ﬁ%{%ﬁ% ﬁ‘ﬁ‘H ﬁUs‘EVN '?HERAFY TO
"“%%f é%%%gﬁi&%‘ f | :cc dgghﬁ pr esent 4
FIELBSE TR R OR no aci d subet i P‘Sf’? ons. (a5 conpar ed"

t 0 TheprathiMevertighesige tobintieticeeptides derivae fpecthed{R2 region of

LG TN = T

antlvfﬂél&ﬁeﬂ%‘ tbynliﬂbli«/trjii]ﬁtrnﬁ]s&]dih &f Hivto eargetellsh Moine parsicalarly, the present
occurs between the r.ane |r
'”V%'r?ﬁrcgﬁ’é’”sﬁé fﬁepweﬁgbﬁtp%og’% elﬁglﬂ¥ BF% \s{1 pa;%gjcess
subsﬁtuhblﬁ’é ds%mbaf@d tothy ahibeesegliyrme) mbichi resdbinpinexpected, improved
gglﬁO/ EEM) interacts with cell surface receptors on

biojo Yines of the target cells. Follow ng binding

of gpl20 to cellular receptors (e.g., CH4 in

conbi nat i o ki ne co-receptor such as CCR-5
BAQKW@)&F%@B@E?&E&& conformati onal change in the

P 1RGY ghd lvell REBIVE hatt bals dzinlbevisfegied bytHiVitheagh aimmoaess g which
e et PSS BhiaeR TR BT e goncray
acdé%fé(ﬂhb@é] oﬁimgrodéés‘ ig iR thestirahbngelafe gﬂym‘;protelnvwlrrlplex

tic re (ﬁres nt at i

gpé 89(@[3@1 ) Ipteé%q{%mtg aelf ?}Hf,gl%fa Joelcl & mem ran%f ?Iiheet target cells.
FoﬂdOﬁn@BhB@ngQﬁ gg1 3ERURNger maﬂiterss(erga,ycmanyccshblgdlﬁdnwlth a

dependi ng on the HV h sion_pe
one e Rart oy GO PG BT AaRE fatonalchance
in th@@rgm/gw Bdraplak thatl bEdwEiH4d o Gisetihetottiae gembcand of the target cell
rane. The transmenbrane domain, containing the

ang Mgl MsFtiR e sequence, is | ocated at the
C t h8ARho 868 sedudnde oPs4 16 land |t89émﬁ©h dnfengf dif§érent strains of HIV,

tide and transnenbrane anc wo di stinct
s WRlhOM) THFOUR 22 nRBt Seporexgaizto Aol el ohige functonal
dof8is R g @V(rﬂﬁe ﬂleFthih@bblﬂ)éeQuerhemu&dﬁrs miag vIaIRJsllgBl@l deendmg on

near er protein
therhl Sl MBI BB oliPaPy SgEER et cege ke
insBAloAtB8&nd diseptdness tHe t@FQe@b@UMeﬁﬁEarteO Tadectdnsh@mboéne dimnaln
am no aci d sequence of 160. Ho

comiBIEr i B P e R CABRRSSHSNaEn 5 SEA1e Hl T GhITRITEh o o the

prdid1R. BEMKLrARE A SEOINRINEs aﬂ@&aﬁﬁﬁ@rﬁﬁ%ne‘ﬁh@h@fﬁré Qmadlsdnct regions,

sequence conprising the HRL re and the ﬁ ﬁ b

kn@maéh@@aééﬂwtw'ﬁgreﬂ}?@sHf@hrr P'& aypg aplrgl H.E ‘F@a s. the

Hl@l%ﬁ%hvﬁ&aréﬁﬁ' tﬁ%ﬂ-t’eﬂmﬁﬁl%ridll ol\(‘tﬁled@fﬁ% fh2@ ths PIR2irBgion [teas been

regi on has been genera escr i

gensraodeRerHed AR COBNHR PRINOIS Y eoranoan 4ot S ieRses of

theﬁe?rﬁmefacto%q@@hé@o@gméoS%wen&etr@farﬁnaéeld n‘éﬁntfelrihg begm 60
shown in FIG 1, the HR regi ons, have a‘é‘gl ur

dopaDP @B BSTRMBNSh a1 SIS 510 SHETAYES SPHHEeahf gmino
ac@%‘eﬂﬁeﬂldé &ﬁ%lshﬁ:}%é‘ﬂimq‘%glﬁﬁ &h8the é‘mmbrﬁcﬂiléﬁhuegcé comprlsmg the

ereln the amno acids n the "a" tion
Hﬁé’dggnn@rﬁe aeh BERErCANFVoY EoiPRdbIE H'Xr@%"\éﬁ'%éﬁ?“ﬁ"h The HR2
reﬁ%}? H?é'ﬁaérfgér@?all 3B 2 BInfprisPidGEritfo éblﬂﬁ‘ﬂ’(thbldéeltlons from

dt |
AP RIS SPORHTS SR 5 AMENGR PO B Lo rher shown in FIG.,

thé HRtrle bhogavé & Blurdmfoenghing avid Bsidak shetchedlor seprust (e 7
cine. Mst frequently, the HR2 region has just
one Ieu0|ne zi pper like-notifl, whereas the HRL region
has five | eucine zipper-like notifs. These am no acid
sequence features contribute to formation of a coil ed
coil structure of gp4l , and of a coiled coi
structure of peptldes derlved fron1the HR reglons
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Attenpts have been nade to i nprove the biol ogical

activity of H V-derived HR2 peptides. For exanple, use
woho@mwetmsmat ur al hel i x-favoring am no aci d subsCTSEi0aN42918

(i.e., a-amnoisobutyric acid) in the peptide

sequence, and use of chem cal crosslinkers (i.e.

an%éagk ﬁé) éf’%ﬁ%eéf %Sdsés lé%d) Pheih gﬂa¥ g,f\pl’?eer@weﬂ? ?r?{rﬁgaélé)s in the

st a conf or nmat ron
“a’quusiton o de)) pdditkzndaese geeeraﬂlﬂmdp@:mom:eAtsb presenbinodanti hlﬁreglon is

oG Py R R i o0 oy o

coppdsing ed 8sdroine ehcloli seiqognaeahitialintg with, ynd @ndied vath, gittiar@misoleucine

or(%%‘#% ?I\élrést f%'qﬂeﬁt%: ﬂ3 1|5]W% ﬁoﬂ RS é‘tsc%e | AL ORGY: i@:rfotf,

as o er S
whendestihe biFyi ragmn\hasylve Biuminetzipwler-|ike2@oifs. Ji lhpsapmlnﬁmm sequence

fe@@ cmbhteq alt Bn 8Fa %!3 re%lac%}f s%@ﬁre’ d&r&Rg d éfle] e8 coil

re ac |eved By thi's ona
strBctarectf pmlptldemdénvedér@rrvxﬂfnatHR Bgmumnsr é-‘ranetahlymollag cpils ar‘aeknown to

art: i.e. [ . . .
veZieapad Rt Rt b B SR i bymipe clpomers
withdhé hallmarklé@comdamdk eemg eap‘telpdidsresmiwf agindacids glifest

h e of e
ore e R BERbABHE 9 G R MRTEFEne PUR el focfigns, charged
remﬂmnfsdmutahﬁy eh)tl tbé ogm (:ai) amdtseverttly (‘gf) pdsNodg randedthHR2 amino acids

d
R e R S

ollg@pemdaate@ﬁ stiandamiehtation.+ 4 arrangemsnt (3 am no

con 0wt BRRRE D8 LePtoRs S Rolit 1hdelg SoqheBEs bier the
HRheeglonH(* HRppeptidesl’bsjr(l—(REBﬂegE)ei l-:ﬂt?E peidies’) oAhig\ég;f)4’Omb|1mt
940 Substitutions .
wegfirisonr GV K505 oafl R I $5reTRand AR AR s ETites (see.
e.@f Wilti @t alndi 90¢ sProceNet!. abaedS¢ioU A 0BMD8 &7 0-8174p &l. 8. Patent Nos.

5 AL 485 650,500 4atRR D BaRRRey et B Ad M A Hy 2698, waturo
Mddé: msmlmahseeaalpem 0.0 &5sS. (Pt | Moh\Gs23B678239nd &yB481568 assigned

o5 Rk e33R Bk AL B SRbly B SR b

(albb @ndvam as 2@ erifovididednduzeon® e SEQ ISBNO 13 651 (BHQ B NO:2),

Tﬁéhéaéﬁv‘ﬁvﬁé "l Beiod 2 T5ene Sl iR balodBeR o8 o eco0

agamet BBs €_4); Bed, Wy PLAWIEYS &icdl], 1996 mcﬁfﬁéﬁystgmﬁ 1B697-13708), 5 ng

LW a |, 200 )
O LA SR e AR g A0
sﬁ;@ﬁebbﬂﬂ'ﬁ@ﬂésmll[e NOIRy &rduTed. (SAS) ImaOl® @re also disclosed in U.S.

ot her antiretroviral
5 BT (B R 1 NS AROP T ead A HpiEH studies have
shbwdwtﬁm tleBen& 108 it HWinfedted tidiviuahwitiapyegisien @f éul:Nnahagents

R 3 5 P4 B o o sy

mdraéue@th@mscuminghcbaVQeu papuRtien, |blsod:l0’@ezﬂadi iraiddidual &Y corpared to
case. s nt hetic et.ided q_rfromthe HR2
th?t PBANdd ingl, 858 I'BgmeR PuL th‘?}f ¥Ocan i ncl ude,

but Atenipes hé\ydlbéeﬁndnéde toamptttveahelB@ld‘gwadaétmt@bmutv derived HR2

oI di ncr ease. i n inhibj t acti
peetsﬁ%p% Y eX@MBlepksR PLRN wredirale W'P%@"wﬁgéc'% Fubstifugipn (e,
a- zh'lfﬁ%oi‘s@ﬂ f'@@cnﬁflﬁﬂh e;ﬁmelsbqu\@fcedérﬁd uedf ch@aricss tradbiikers (i.e., a
strai ps havin

ed resi st nce to

digraippaltiane Craﬁ%'%h%ﬁsaﬁaﬁ?vecbﬁeamp h&eipe! t%%%lCﬁ%CO"fOfmat'on
of bivAbrt ey emaR Rl eolvlde i AR BebitieddTYow B sficalBERitp(IC50 of

the peptides represented by SEQ I D NGs: 2-4. SUMVARY

OF THE | NVENTI ON The present 3nvention relates to

synthetic peptides derived froma base am no acid

sequence ("base sequence") of one or nore of SEQ ID

NO 2, SEQ ID NO 3 or SEQ D NO 4, wherein the synthetic

peptide differs fromthe base sequence by the addition
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substitutions conprising one or nore helix pronoting

am no acids and a plurality of charged am no acids can
woanmgdecfasom about 5 to about 25 ami no acids, depemseeg/042918

on the length of the base sequence fromwhich it is

derived; and nore partlcularly from about 5% to about

- (54 B b0, 28 el hab o 376 BFTUEEE S4B, oo

pe@mbtaﬁrc?j@béi@stac:%ddcmﬂbg@dh awtmmoraag%dismp fropT atshue & 4afold to a 15 fold
ntnetic | de accordi.ng.to the esent inventj

InclEay RIS &I RBIIPE S5UHE) odeeraes PVER Ty £o5uBfry actiy
(Sig eEI81E 2062, uppd) e TaUs,BMEsAall Gt InNRNMRieadp veSBk@HiBRoNDCB0 of

B R TN T L -

thlﬁkﬂ% lﬁrfl‘]é‘grt ae! Qha‘ﬂe@éi%%@ Herd RS Iaé‘lﬁéﬁﬁiﬁﬂé@ﬂl@ﬁ betfvasBrylied
derived) conprisi'ng one or nore

PFOl@éW'W ddvriegier) a&ﬁYI‘i&{o AR @(an@,lﬁj pepljdes S‘Bp\.lyp{ﬂ t?@p ighest helical

co Qﬁréw?@@ﬁé’}mh%@v&ckbgﬁnhlﬁﬂdrg@wﬂﬁﬂ |ﬁ&h0§9hﬁ'@nﬁ&ané’ﬂlsfoﬁ1
preferably, in either an + arran}gement and

/, /Imwtwﬁaﬁ@@h@nmwﬂméwlmgwév9 ldwaii@re@ddﬁ%eepﬂdes
glu?é?ﬁlg%md"g?\@ Rifkshvide SYUPSGEH & PRBUL $8si@ss Githé BRIMVASY
biological ‘activity. The synthetic peptide may further
sequenpe PEReniide"Gdd dage if h ArsTangpmgnt @@r@%ﬁ@ﬂ%ae%aﬁ%a Glu from

a L?Q)S% ﬁﬁgﬁHﬁ B&Rs E4rPR Wineh bbiwé%&h@l @*m é{ﬁﬂLysa(l‘}dthaaSarﬂj the i + 4
as neasured by a Tm (nel g at ure)

nper in
pom@s,)@:@@ fal.f 2004, Apser. St 16g ﬁéfoéi 2 théubst'tutlons
rarﬁI rTé{ frh 1Y aRfinARIBO1PCH SmPBRRIds! MivaRbSs @&ﬁmhéﬂﬂn@%f &lu and Lys,

X-pronoting amno acid and a charged am no acid
wereaddesiig @rameimiaibeait fosmatiprabewshown anersitiy peptaining between 6
an@?@‘?ﬂgh%gra 9 ¢\ rré t?egﬂftegn efiu MtFL)E.aSﬁ]esr%QM%@Q pepiidbs(BER ID

ro 0

part’i cular out 5%to ut 60% of the am no

NQse96:88)owith r@um@og@a@ewqm} splk bedaes: shawadiamingrpaged helicity,
as %gguéet &BBéé B Qb&ﬁ'Z’O)fo Bh&HO! a&c@mg& acd.drable 2).

am no aci d produce a synthetic
Hopieper, the ta@@@p@lmgwtycpfttm@?: ;@P@@@ﬁtﬁ"hpw%ﬁl"h%ﬁ‘o in¢fgase or, at best, a

3 f?l M %&ée% ﬂﬁmu’ogﬁéctl@ (%(ﬁgnﬁ-ﬂl\t’ Q@tlﬁlt?%@lﬂ?'m%ays Otaka et

er conpris m nal grou erm nal
al. ,g?t(wpsuma ) dsorampanedia e piaraat pgmt&@pntgwm@ hesupafifutions were
mtn%ﬁﬁ&‘sﬂ% as described in nore detail. Provided is the
use a synthetic peptide according to the present
i nvéwsthasheas damongitated for lethes paiinereviel pgenimdautations can occur in
HIV QSﬁrﬁ{)ﬁeaﬂEeH Nhlbﬁ'gé%ﬂgb% séﬂsﬁi@nt)pfood’rhg @brapySudimtPrude iRlibitor

epti ccor di present invention
peibh!ﬂeStSIueh aafﬁ@@ @E@H@ NP: 1 ﬁlw tr@meﬁta meﬁd far aglitionsbeemeounds as

fus?d?ﬂhhlgﬁ%r%%l&qﬁ%'lrﬁgmeﬁ bfAdi EctR/fty H'n\{he’%&,pof a synthetic

accor sent 1 n en Ion, provid Is a

pentlitem;&mve@fromrthe bith regiopf suahdmeraved |bmlpgdﬁal an:l\wtt'@aa include, but is

o) t:

noPIﬁﬁl'l ed 5 %Hbrui? 16%5&2%%@%}9 (g(;bﬁfo |F|H*§aéé‘|n H@blﬁfﬁ%@ﬂﬁ@ as

compamddo agaeptudet tansinting ehthei bage rﬁmatwe\ IéRE éewer@etf@m which it was

delll\ﬂa!?iI Béélaétn—ll%th]aﬂ{é gln#;rb%vgl%hé%@é SHn¥e 16FEb AR tldes and
prow ed is a netho or In tion of transm ssi of

mark Wattioularly againstdt\straisis iptdaue dgvealepediresisianas taany th?eor more

of FineaieRPHRbr B PERAD MIPIR LV S0 provided i s

a method for inhibiting HV fusion (e.g., a process by
I}Mﬂ‘ﬁ EFFF es fusion between the viral
S %Egrﬁygﬁlgﬂlv Iéll:\[mr ane during infection by H V of
a t dhgereseat inyentioonplatesi tngyeibaticpantidegs dérivedifrans ajbase gaino
e t S Tl E
bR aEe (Hesf sbfurncd il e L RER M SRl K2 Ra B g or s
to inhibit HV nenbrane fusi @dn. These nethods may be
used to treat H V-infected individuals. The above, and
ot her features and advantages of the present
invention, will be apparent in the follow ng Detailed
Descrl pt| on of the Invent| on when read in conj ugatl on

YNNI = NSNSl FNTT1 A 1
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magnesi um and ammoni um phosphonat es, carbonate

esters, fatty acids, saccharides, polysaccharides,
wahysmerwd ei ns (for enhanced stability), exci pPemtUs2004/042918

and preservatives and/or stabilizers (to increase

shelf-l1ife or as necessary and suitable for

ID g@ff\@'%%ﬁ%@%ﬂgégiﬁpr E?&‘él g'ﬂgrﬁﬁorﬁ P’l% t%‘a% %Hac\%ryﬁr the addition of
a pIuﬂalttﬁﬁﬁ@r@moacldSS@kreulaangcaasncoacmramethneéqaae sequence, wherem a
syr%ﬁ(?ﬂgorﬂs Ilﬁ@?éﬂﬁgst?g%% nyﬁ%{p%tﬁﬂm%\% HI‘OIO%%J'E?:?}IWV, ah@Mmay
furinef eerapiése aroinetieess jrhdiisity, @s sepPathedo Juclhasdi seguence fiem which it
waFB@ﬁ@é?f invention, to refer to a nolecule that has at
east one free am ne group and at | east one free
car Boydedgre spnthatiepeptides derived fromy theeife2 ragian oftgpd 1owkerein

cadH aﬁh@%ma.%&;uae e 5&%@@&3&{;&&% Sﬁ%rfegas@ﬁéeeé' of SEQ ID NO:2

or %lﬁ@rIDcNiD 3r eaBEQ VR NfP:duipg dm‘feln@fromhia@ base satiuesceby further
d I I I t
cor‘ﬁiﬁrgsk?rg%é{ IOLQ%I@;I‘QI‘ drfing Egld}u%ﬁ{lj%l(ﬁs g%rﬁﬁarr:eﬁﬁglc’% base sceglgj%nce)
corfigrigyng one annors I’e&bx@)romdlnq;c&minaaglda,l wiyerelodbue symgetmamd:ide
derﬂ&ggl(a?esgan ur, @]:t@@ %’r@ed Hol g &Il*éghxa@ M r[rlugv ?L?rjch%r cgmprise an
no ami no acrd, Fan am no’ aci Fi an
incegsise dn eliciy, mse@mp@tﬁd todhelbasecgamsiengent Thﬁeplswhts/toftsubasttbmtlons with
f
a h%ﬁ%ﬁdtlhggﬁlibc%éﬁ 8% {a ggtl' ?n a(tgb(m%tt{;géoﬁtq% f{fﬁ\ﬁb %8|d§ depending
on the Ipagth of the ttase SspleQTICEalf@npwysh aia/I/aS demieradl;cald roore partlcularly from
abcp.lt %L/Qg)' an%lgt 50 r{nﬁg !a% S o‘feﬂwlé' e géuérn:% rﬁav I!)é/ ke ?&lced with
pepti de. Suc arac erls Ics are determne art,
onehgr ruetedreﬁv(mmm@tmgzﬁmlheIapucistttypr(oascaiesymthb‘rsupdwdeIancmrding to the
) and antiviral activity (as descri bed
preggrﬁﬁm%%lhﬁh nore detail). For exanple, the skilled
ar t Pewidegds b @ylkthew pepdice chmpdsing altpse eagudnee ©f nn¢ hainore of
[ t y . of ..
SEQTONORTr QD ACFHDLPEY B IRE bABe [T B2 5AMRl; BELY arers
fromdime hageuseiubycey: (a)rd nlgraalty)ofaammmaad Isdbstmtpneﬁ:empasing one or
m‘)?e{ﬂ‘qég? p?ﬁ gti mIﬂS ?@gg g%&%l&? )éﬁ J:cha%%{] ar(r)ﬁlnoaanIcPsowhell are
spathelapart,gn mm@mmg aardi muameddf the syrdbetic, pefpude ;imnpop;msntelﬁ/

chatribed dg‘rﬁﬁ%'afchﬁ‘% 'fo?rQungnadBIE a?I ns"?n Sa[nFs EF Blgatg I‘%kng\n%ra +4
arra‘rtge_rrwtnt and/of /,iar3 annangenamt)d as@tp)elamenstcﬂthglaml imgresed Iblologlcal
actip@/g't )ﬁ’rré‘%ﬂérgg} FH%%LWIBe'?% %%lp%‘irs I|n thie syﬁ@l()%?%;ﬂldglf%nge llrom about 3

y ‘occufrri ng ‘am no act
to apebi 10. pl?r@lfmablmghasymbem:pmlde mthedeorgbms%mmnareasb in helicity, as

con%azg% {ebethe ég s%@eng% rﬁb‘o\gﬁlgﬁ ,t H\%lsl“c'fs?ﬁg(%cr STI#GSISL@E/ of Shiino acid

Sub’Shi}Atl@‘[ﬂmnpan@ anerormadre halix proeeting aimg adidsands plisality of

chaﬁ%rﬁ‘?@%ﬂ dgrgﬁ,ﬁ ?%rfg%tf og\éébﬁ@ 5‘19&?)8%[)% %Bﬁ‘g]rﬂ%?d&s but llrng on the
Iength of ﬁTect!asecsbqhmIdecﬂaim phichéiris degvedgardinesd pér’ﬂaghw frbm about

5% tg ?ﬁci%ot I,Elilo r{"éﬁ‘ﬁﬁ% alpinr% %Cééjs @3‘@? R%scel %q,oaah?%n@% be sugs’ututed with a
conpifirgatiph aif aailmpr,omosog enmdricasidsharst ¢hdirgezl araind acidg tto pluaiace a
n, ac anc t he resent i nvention, a
Syr]%s‘:]lyé M? Rg[t»tfde %ngﬁdr@et(ﬁ%%?esg AMEIOty o i t y of amino acid
subiitat acnsynttedic pepiidesatbrived froe dibsse QUGS dnewhmore of

sl d-eir She MR w B G ab § uihB RS S s tiepeptiperhas

plurality @f podrid aadisubstitutiensi(@srongeret ©eheami® atid §étfience of the base
synt heti c peptide, which has a higher helica
propensity as conpared to th® amino acid in a |
correspondi ng position of am no acid sequence of the
base sequence fromwhich the synthetic peptide is
derived. In another enbodi ment, a helix-pronoting
am no aCI d \Nhl ch IS not charged IS substltuted for a

—r
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pepti de conprises sone of the am no acid sequence of

t he base sequence, in addition to differing fromthe
woasws/segouence by the addition of either (a) aPCT/US2004/042918

plurality of helix-pronoting amno acids into the

amno acid sequence of the synthetic peptide, or (b) a
conbi_nat i

seafiigie PAET 3 CPoei) REPRARO e D) ABHAG: (2 AN ooatt
amifegquidnared @) a pleraiyndfloagiged ;aepmq aeids ingodygsgirte ferpeion pairs
(prei‘%; ﬁ{)< eme?[ﬂ% TPToY S%%r?%e%e(?@'é?@/orfi‘ﬁ '4VdrFaY1g81fneF1 Setween

rde to the € sequence
oppﬁ@tel;@a‘rﬁrgemamgwosamﬂs a/ddaeein e syothatic peptidehlas @ improved

b|olB%|p @é:b\él%/of ncéé(lng-ﬁg{%';)te |de fartHe %nﬁkﬁfs@'a‘?\ |F18(ease in helicity, as

cati on and
confaedd wathe Hasel peqnencda érnnnmlchrrb MlelBydetIVﬁii ang héapm@l%ﬁs

f d/ o
ot 0 e B AL TG ot
The HeEEE| of efmity adid Ieetbstwrmﬂoes Ud)resr)lsmg/‘ﬁ hlellx-pr@plm‘mg 1am|no acid and a

chopgRomERIA K AN BB pollcs oot 28 Biroyacids, SRgeHbdPon the
lendtA ©F méecsasetyétquenrcenand hiom paadcmmy frech @bouitd) ta Aba@lt 60% of the

car boxy,  phosphor dr.
ampg e op BB sBReal ey po BRI EERYbinptap gomprisne
helikpi®adting arhMb)ché’r@Bd bemyéd 4MBmo)acidstol frajuca a synthetic peptide
succinimde, a thi reactive, an am no-reactive, a

aCC@er”Eﬂ)WhePéeas@f‘ \?een(%%?ﬁd the like. For exanple, a
c hem&atntmtetﬂéptua@w@@otdmg h&hé\hri\/entinmaby furiheoceropriecsn N-

nt het i eptide to b] ock mcal C
terrplﬁa arqHp r?oc% Egﬁpﬂl%o% of h%tﬁ :N e&@ma(l:gr%ﬁaiﬁg? géfmﬂ'fal group, as
deddtiB&dlinAbrede®aip. Such N-term nal gr oups for protecting

t he amnotrmnu of epti.de are we
o B BB BB - F b N e efon a
act®b lﬂ?é?@fiéuti@rsgb@l’énc@mychergppUplSlLV infdcfionyAlsgpoayxied, ritle use of a

syqﬁl%lgﬁgg%lq%f@gc&?@[q otlh % engﬁgeégg%orﬁg%tni%p%%re%QWe%lcament
for‘énl@%ﬂﬁﬁgtlc@dbﬁ&tloﬂ@dﬁ@nélﬁgtrbetn@rﬁbm-lhﬂl am no acid of a
synthetic

t
car ﬁggyachqugﬂ%tﬁsfpreqegt |Bg%§|ioagg)r%}a§8ﬁ%%a% g{g odyf0|Q |fnhlbn%}1 of
traftenbiSSion BAHIVGoHEsIl, &b’rﬁbhéhg &intactiay thga“ dryssn ther presence of a cell with

protecting the carboxy ter us o e

an RivouR aheVhElapsRaa ArorReUR D mepetl BeRbb frdiife i hiot

mf&ﬁlo%f ik Rl biMHIde AgHIbRallyAprobigsd &od meticgtfgr imbipition of
nprise a |inker. Linkers

warsaRipERm T G 1 el oS B e Sl et i isel dg@moyt o
syrglﬁfcaﬂé'ﬁﬂd% Eﬂ%ﬁth}éﬁzﬁrfbﬁﬁgr@ﬂtgnfﬁg krecesiiesy r(llée’t gballso provided ¢ @ method
i i i | accor
for vy PGB (5 Rurrpetse Banahdeshd bt Rs iR pafiden the
virflimdritahé BKE CelPhidfbrar cﬂxriﬁg(ﬁﬂf@m@in@}ﬂl&” of @aargeecell)y comprising
anot her antiviral peptide known to in bl.t I?IIV i tide

contpgtingrig ¥irgminttae qusﬁP@Ge‘Pf el with arfNaeRisatAn 4 sy ahptic pep
acdBRhiRG W 8 d?@é(erﬁﬂlvbhtrﬂ?ﬁ&fefcﬂvd foantibib kKeY membRarsd iﬁlprovm Jaese

mannér. There is no particular. s n
iRy B Esabio HHEHN Tie e OoMElG g e PP Hathar features
andi havAHE RS RS presBRtl ipeatian, vial bél @pparbhiik @iesfodwing Metailed
to those skilled in the art to include, but a
Dep¢riftion @f the, Invgreienvdiendaad meonpgatietyl 8‘69?5‘6%’1‘&1@9("23‘6'”93
reagents), and the like. The linkers may include, but
are not limted to, honobifunctional |inkers and

BRI ESSRIFAIN SFaT HEIDRAWINGSiet er obi f unct i onal
Fld K€ =SschéRlatic Bf‘lq}’mgﬁéﬂ dHoQsR) thK inkpted répedi heegivh (HR1) and heptad

contain one end having a first reactive functionality
to specifically link a first molecule, and an opposite
end having a second reactive functionality to
specifically link to a second nolecule. It will be
evident to those skilled in the art that a variety of
blfunctlonal or polyfunctlonal reagents, both hono-

1T . o " o o
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Dal tons. Ot her types of nmacronol ecular carriers that

can be used, which generally have nol ecul ar wei ghts
waigis@me7dshan 20, 000, are known in the art. ThePCEMUSR004/042918

"synthetic", in relation to a peptide according to the

present invention, is used hereinafter for the

re;ﬂéé& LGN @iIRQ)L‘Qoﬁ@ﬁ/ﬁh B{h‘éﬁ?dn@fbr%‘ﬂ%g?dr%‘d@ﬁ&i) ER&HpbRASeptide

etldeIS TO uced chem cal synt esl S,
Seﬁ%ﬁﬁ Pﬁﬁ?&p%ﬂmégﬁl\m HIRY aotBiRZcase SBWR forywERqses of illustration.

Thferamﬁea&atrégaué%far@ nuffbBRId 48ebiRfid t8 th&NESYitiR! in Gheey, 2%8in HIV 4.

of larger nolecule, a conbination of the foregoi
FIGn 258AWE & Compadsoh §f miyn@phlémsmﬂwdwtmrh@E@ﬂD Nar?-oof the HR2
reg%|§r95ﬁtl 4-5% &&ér‘f‘ﬁméiﬁérﬁt\/ﬁﬂous%%awgtrélﬁ‘s BRA BNfAE Rolates,

peptide, means that the synthetitc els
wheygin t’%ﬁ'ﬂtioﬁﬁ iyamineeacist sespamrsrRtindiciied AY Fm@ngieﬂet@é apyfe acid
co@@rt of the integral structure of the peptide itself;
e.g., such as substantially free of cellular materi al
or culture nmedi um when produced by reconbi nant
DE@GI[E‘[D%E@\?CRI@’FH@NW ?ﬁE'l@VE?ﬂder@e of chem cal
precursors or other chem cals when chemcally
Dedigitiphgssi zed or produced using biochenical or chenical
Pr 0G&a & "H&]ﬁdﬁﬁr rV\‘/he' QiefRbfein on"BSr'E)oEé@gf th@ sBE&ida8bn and
pur poses of e specil fication and cl al s,
clajnstroeansi 4 namenar andyyetesably 8 hipiae. el ect r ost atl C

Ib nt q{h@qggnpqa w@pr\,\,m,qg%ﬂth@% %}%%@eg g @E;eglfication and

pposi tel am no acl
cleam% rme%nﬁ ajcejeméhl@@f be'@g Hﬂf@‘iiﬁ@bv HeY y Peafarieglvdthegiellisa puman

ceﬁ‘gﬁér@%m &Ilgfarﬁﬂn %:cb'gp hufdan Bfs %Jafbfé'(ﬂ’rﬂelrfqy%éted by
|onpa|rs |san|onpa|r|ncose
HIY i a aloceed Iaf:hwagﬁn@nlqra@efmmm inthe art), as

det &f n

o PSRRI o O 301 B BT forpupomes o
theemmdlpﬁmft anchelaimsn nMsans aicgrrieo mediinbihap degspandisignifizantly alter the
bno? a@Sétnﬁ’t o'f‘fh f‘ééﬂt.@ [r@?éo‘i’éiﬁﬁ §p9%§ﬁth@ﬁ’@ﬁept@é a%b&#&ﬁ{g fo the

ee an1 ac arrangenent)

pretsmt l_am:nt@nhtg \Ricl jt lseaddqdn_ Agkriown te tBoser skillegdnithet Jrt, ﬁ\staiable
ph&ﬁﬁde%‘@éﬂ a%@ﬂd{?ﬂe %aEF%F‘Fn%&/ 'ESHH glélni ?yﬁ?? Chgaﬁ'gg%ﬁug&&tﬁﬁ%ut not
liméted &, (watey, buffered wetera&agnw%% dhicie aﬂmusmohptsr ipotanic

( .
aqg%sgﬁf]f%r ‘gglhg'ngy ﬂﬁgg{ lhcglﬁg%’ oﬁd:%]&l' r%ﬁ%ssﬁlf%%ﬁcgs;g@ch &s \gater soluble
polymer, @mmlnmweth)demlgﬂwcétglyr:epemlisdeelt3§uce aseedlumr ocﬁaasmm

f r -
e RS RO F BhptrfBhalel RrPNE ol ey BB Bocharides,
polyaacehgedpse gb/eyprlot&uhm(cﬂrﬁcenhancaqub@mléwpendplagtspm;:l prieegrvatives
0

ané’éfa@%{ﬂ%%ggfogﬂgr%g%éngfel# Liife ?roaﬁs rgéactebé/aerg 3é][18 %Bﬁ%ﬁ% fo?%an\%facture and
diskibution ofthg campasigieme Rteferably, the artieais suitgbledort ytrw&mua
ntFRRLLME N ANBARE P PERG | il ARt her embod rent,

a syn e I's derived froma base sequence
exc@ytthe teain "emmdw@clqlﬂ iaowaof, fax pueposes bf herspegiéation and claims
an§l ﬂrc‘lle?éﬁ%@%é/ tocthgl F%H%Iﬂme%ﬁ%&céc%ﬁfcﬂfeq fon[he g%tslggﬁﬁventlon to referto a
mqim:glha: thaehas aiheasg ede &t amlmacgrdup an@apleest_torm_rfreemarlbm(yl group. The

am?rm a¥d ﬁn%k%%&%?@ ﬁ%gscghr%:}%eﬁghagﬁnlg%{ard&?f ?f’ﬁbFejh%nfoﬂé 7%= carboxyl
groapy amgeyrmwtmer vornprise gesortrare fipechamied reantwmgraupsjothenthan an
t ' t i y. .
mff oA G SERB LR B e MERR S T ARG gic may bo o
naiurally weedtring atrfireo agid(¢el Lanpepacidp almnmtmhwugmlnﬁrgtamino acid
such that an ion pair is fornmed in the synthetic
peptide, which ion pair is alfsent in the base sequence
fromwhich the synthetic peptide is derived. The term
“inmproved biol ogical activity", when used herein for
pur poses of the specification and clains in reference
to_amsynthetlc peptlde accordlng to the present

o e 1. i o o g e
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it is derived. In a preferred enbodi nent, the

synthetic peptide typically allows for a clearance
woheis/0660 educed by no | ess than 30 percent reParivgeoos/042918

that of a base sequence fromwhich it is derived, as

will be shown in nore detail in the exanpl es herein.

I n_anot her, preferred enbodi h nt he ept i
09y BrEAP posh GRE oG 2 R eneReial g SR 'L
del*t')\?ﬁtllf/e Jdrf aFmb a:@]@ ;?ré?ﬁsd&r?am gcblﬁdedvailse fsohqﬂ?mtmm t@nd d;hmlled in the

i ol ogi ca jfe _of a ba e fromwhic ,

lvg)ugpel% ap fgg chpice of aming s1nc ?rgpeéieptgler pe;ﬁh dFHI\g” depend, in

paﬂxcﬂmhb%@e&lﬁﬁ §W$40aTh>ﬁetrﬁfam)r mbia?lrrﬂ(mbram”sncs requwed of the
1 es' erei.n for purpg

anbyiabpnti: Syr arareEaries oraara Rl I BER B s Rgjon of hefity
(asP@dscHiSed gredh eftire detall) andsaritivingtactivitye(ps iddscrived|negin immore

oy PSR Rocho skiet Bna HatBkARk T BFSHEFTH LR el e
anfi®s &did8 iRedsypyhdtie @‘epfd!eﬂmay ok abmeyeetdamwecm mocratof abiucaily

of synthetic agptl de a over, ti 5}3 rred amino
oCGIFNG LIEFRT BHY B PRE fﬁ'&ﬂcawrg?gé ?W”}?o%%r oLHe

achi rhdy BhasReaké BRIUSoPbABIND Beids africe thaﬁndhe prefemred aimimo acid.
of synthetic peptid eaI [

ne (i.e.
i Bl o B s s gisEh 1O7 RS o ecimspieaon and
clafifis 88 ATRY @, arﬁhﬂlﬁﬁ%@@ﬁhéﬁ’(&is@ gl p&iptehﬁﬁ/ tﬁm)YOrbete alpha helix
expressed in terns

for 98P | ST 41 POIenS YR B S BB RTINS e acid. tis

knbWh fothaleGhaBRRuaRy Q(Ec@Mﬁgté?ﬁ’hﬁ agdids whichi arg hetbi-promoting amino
concentrations qver

A R GG A RTHES T B TR SH Re ATt olpygiaeysine

ar ﬁlth;ﬂﬁénOEfaﬁmee Ristidih®eartWytdphan) dftendri-natuedily dosirmigy Bimino acids
he ti me”when no active ingredient. re

sugl@,ge an pgninp-pityde,aed 3.9t fed angt&ménc(ﬁc[q%hgn tﬁr@%&gﬁ%ﬁe helix-

préofildearAifb ia¥Rs] A8 ro?&ﬁr%hel(o@nﬂbpéns@ty ngeatest lhigﬁe@fo lasser/ lower)
active ingredi ent C earance | %\g ed as dose/ éﬁ lalanine,
is: ghiamis a@ﬁ@ﬁ@@@&@a'%ﬁmen?ﬂ?@wn% ARGy gRe: /W'H{é‘e dylala

isdi&icdRe, BlsB@hE, dnd trytadiein. UsiRs, Medcebiiahes wikl teosresertfinendon, a
speci fication and cl ai fs N refer to.a s

h
sypiaptic rptide COMIAGS 8 §IUrfkY afraé%'eaa?mﬁﬁ\v SitHIgnS, %fgéﬂﬁééfﬁe to the

basé %Qd]déntcé! fieh Wwhieh &liPhariveal Whakintad Areiloeid substi tuﬂdjmm@mprlses a
of the peptide. It is known by those skilled i

helix-pramaing SNine pEidyin GRPsHion ﬁ%ﬁ@%ﬂo sydﬁsﬂwﬁﬁ% pgfetic

pe?ﬁ@é"@leéh e ﬁl_Erlher ﬁéﬁ@ﬁ‘l ASpdgitfles @dirﬁbéﬁeﬂ% tHeearﬁ'ﬁbTabidgn a
erature of the peptide %see mk hth

conreﬁm@mg)posmn@f amw%a%&%%%@ PaS%\S% ;& fiog which the

syHﬁ’nQEé H&ntide 9eBEMRUNInGardtHér 8mbbinhnt, MAdNR-pAéinéting amlno acid which
substitutions as described herein, and as co

is Rothargedesraheiutedden aRharged ARBpPRCGMNthe Bash § i epge ! Phe term
%ﬁ(";ﬁd’ﬁﬁ\gtl O&ggﬁgﬁgééﬂ ﬁéregmrf&aétﬁgos‘éfs%@tﬂé §décﬂ|§atfﬁiVar’QEcla|ms is

I'scerne erving a er melting eratur of
custemasirefastingtopbe effee, of age Qb’f‘ﬂﬁ@r@a'”?@cldfﬁé‘ PN ¥ contributing
to Er?é‘iﬁ%ﬂm} o £ Qgtld(ehgn(pﬁ‘r%?e p?@rﬁélﬁé]ﬁ/e ah ERBR\UREEN el BE one or more of

nt het' ¢ etl e was derived. Such one or. more ami no
aleha mahwtmlizm pOiRgreass in hediribdas kh@%tﬂﬂb? 2fn of
?el | X d&ﬁ@é@éﬂl\;ege@%tﬂﬁ’or?’cl'anéla’uéh @ é?ﬁlﬁ@@&dpééé}Jém&W a synthetic

g., Inreplacing side chains of |ower h
peptidpaerarding fo be nresand GRS RAETTR e Refeiagieniar fip purposes of
th@Sh&SficafPdafd @l%gﬁéjtoqﬁeélpor?&bﬂﬁor(e' dmih® BEIAS SubSutRA i ﬂ)e

In"one or nore heptad repeats that serve to stabiliz
seghencsoifiteaisyrihetic prplde swah thaldhe swthetisapantigy still Qﬂaﬂnstrates

(YRR AEERRE u&@ﬁpe‘&%doﬂﬁﬁ%vég blbﬁglcépﬁfﬁlnw %@tdbg&ltie@ldn more detail
clains in reference to a sequence according to the

present invention, nmeans that7the sequence is conpared

(" Conpared Sequence") to a described or reference
sequence ("Reference Sequence"); wherein a percent
identity is determ ned according to the follow ng

forrrula ~percent |dent|ty— [1 (xC/yR)] X 100 vvhereln

L e
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endpoi nt, for assessing the efficacy of a drug in

treatnent or therapy of HV infection; each being a
woresiweatsh e ef fect of inhibiting transm ssion 8€THS0u/042918

a target cell. Thus, a synthetic peptide may be used

to effect a therapeutlc application conprising viral

nefiivons BOPSR g eiieo baneave ARSuhitabi'S b by Erofioned
furmtuesearrtd inclvdet substitathorar ofsesind beid$ bda\hmg\surtgstantlally the same charge,

shln and functio char a 0 C
S|z§ea¥fkﬂ@gflmty s ?{taﬁ%lpiatn cnt'g @Eﬁ%gmygc%ﬁjll% C{ag $%Cé\ substitutions are
knpwe sethiosé b/ emdinaonskilbindies lalctemilnfsludm tblh erenad)tl lneitesieto, Lgiymm}e -alanine-

vafl i e b v Blop i ivtafiRe zsp RS afRictuBRic sdot fhinkre-

lysind) asgaragigeghtaminbpavelesrinettheoalyet [Setch sulpstidtiode may also

MR R T A R
SHO D AlI0:2 ws edundnm moom@ \mmbat cladés, @ng/of abnical iqudatesl ot lalV.

the orrespondln 0Si t [ e, base seque fro .
; THHE SPRetH BB aE P hERIVER RAT o as opgCToaton
and I@Iﬂrlns ane ipetdrence tortps am évld)i;ergjeoeé oktbtiHRZ l;e,glcmmtf HIV gp41,
further co ri se an | ase, in, he

et oS et CERE B B IR Stafae Eeror IV il

isciates. hSUd;Ii:sélﬁnl@hC@lﬁarbSe&iﬂlmawalthbld fnora pabkadperci dEEa]H)ases lsach as
fers e.base se

Sqnby FoCREBpan il e UL MBI Somandodtoi hogsuences

ar@fllu&;tk’éie@iﬁ AG. 2cindghieH illidimatibasebstiagioas (g Wpdlmarphisms) are noted

o RS PSSR B oSSR ARAG 30D o

Thareme Rk Gef@sticay whehwed hbadin fbabumbe@eeafsthé ypédifeatibhand
am no_acid repbam

CIFHER] B P MR SHIGNSE (4 o FFPRYE R ing ob Rer Gde SRAYRSee)

froa® wklich |§ldléhv(ab)a s;mménc pepie dﬁ@b@%ﬁ;iobh@b%entlelh¥entlgnb Thus, for
actjvit nthetic peptjdes are exe | a..

oxElonaimpliopea oo e s P e ER T ek 5 et

pebﬁ?ﬂéﬁ&srg nslég sggegj‘ﬂtﬁééamm:co?om@?ﬁ@ dsfage bgsD88quietieatin tagdition to
Wt an I erl romt

asgingipTighe JAF SRRPTGP 4 (4 SHAltn o SPeTE) PELGRBRA TG Promoting

an@fid @@id@ﬂit@iﬂ]eaé?nlﬁ@ ﬁblafs%duérﬁbew ﬁﬁéémdﬂlblb@pﬁdﬁ 0 (§ci ebmbination

ositions in the base sequence from
or Bo i Hetteunp apY T S ansE R, A 1P M TAgHEg i paire) nto the
anhh@'a@i@|s‘é§l|.|erﬂ;‘étderiet§yntHelﬂc@@Qﬁdl#to eipaedhevnéxpecteg, improved
syntheti c peptid ? or nore sggiﬁtutlonsthat "
biqldgipal@etidly o syt Caepf,!f%?s PP COMPRPASR P IHRFENO
coRfélr%nﬁ’g;%GH aaaeurénancsia&a@r Ie?t (preferably 3de aclent )
ept.ad surprisin resul ti in rove iolo
ot et FebcyAutedaraRy s MBS BERdrcTP RS RIS
spbaﬁcﬁhbﬂtéhﬁtdéFmQQﬁéér%Ga bl‘ﬁerﬁi@éllg‘f@jb orMhEaﬁn@ﬂ ﬁfo%t?tﬂa}’ is déﬁ)@ble of
t ot al nunber of ™ " positions

forgipg @ seralgpt kond @Pe/% @o%rptepwee@ i rirﬁtegtwpﬂg%fismtwﬁ@ from

re@dting QiRCthEMEANEES Jtlﬁé}rm@e&lﬂesﬁ With r@s;@é&f[&élié?ﬁical groups a
enbodi ment, the helix-pronpting amno acid is ei

reqacgllyg ,ﬂ,l{g:tlgpalmé@ k@gyyp ,t@thogg sgll%wﬂh% g[tltq)ﬁorapnqee% g;o[qgeféﬁdncludes,

bu't %q{o@uﬁﬁte@to infhldigidd, Bolf PPy, bl@oéﬁ»h@@ﬂlabyloﬁ?drokﬁté‘detw
i ke notifs as conp ared to the basgd

YRR Ol %rnldphféa@yhflwﬁnﬂn}?wpwért?%yb@m% (yCarbonyl (Boc),
suﬁéf p2 Qﬁcirﬁmﬂépé gﬁ@-ﬁeé’d’tﬁe eéﬁﬁéﬁ’ﬁinbfrbg@hvb)’a %@ok@ré@w@ 2and the like.

87. I n anot her enbodi nent,

Fog;em@rn@ﬁ 8 cb@mcabs;roum fadeed 19 W@rh"f%@'r@éé@"@eﬁﬁféﬂfc%swhet'c peptide
to bk SHESIcat rebERy Of tHREhWRRTeMRALS oftfe PBSLRD eYIPASSS A N-

the am no acids of the base sequence with (i) a

hel i x-pronoting amno acid, ahd (ii) a charged am no

aci d residue, resulting in formation of a plurality of

ion pairs in the synthetic peptide which were not

present in the base sequence fromwhich the synthetic

peptide is derived, and nore preferably in an
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NGs: 96-98. A preferred synthetic 'peptide may be used

to the exclusion of synthetic peptide other than the
wonrefs@merasd synt heti c peptide. In anot her enmbodPOEMIS2004/042918

addition to the base sequence in which substitutions

are made, the synthetic peptide according to the

. t furt o
B3R BT Bl A RSP Bl y i
ard\wk e kndvinu B thé atteargd mclatie tHue ald- i limiitad to, doveralleemiog groups, acyl
gr%{% %gldglggg? éd r%a fe?fgﬁ%l‘%g%? eI Irlﬁ'(rg?eo d?\lqte'i‘ﬂﬁtgl %roups
maly ih€luddacetyinBmac, atei BaconFbhexalvipts, @i chesi¢at ggpup, added to the C-

e b B b A3 LGRS, oo

terﬂmrﬁt!k cﬂhl@@be;&ﬁieammpn@elads-tat‘mrtdh gralipt Quechermfnal grogps for

prelatinddug el Fraintae SRopie SaRPaniL el apdfoiuge, but
arél g6t Imeied t8)sh esteledreinion gaiupf Achemlvalinolbiy magtﬁommlsma linker.

‘ ds fromthe Cterm nus
LifGea

@B R RO 8 EtpLRES” meist 1 S Bne L0 RPHEL pisoe o
opBRIBly IiHK twe difesréntenbleduldsuety. a4 wherginodnet orioreofidbel |I|nlm1ttb|nds toa

pegn élgcdce ng g)4t%e6)éens%tgg|]nv%nglto%g§rttao7\gh g r@éhl\%ﬁgﬂoééﬁ%egmker binds

to Buﬁm&ﬂale@illar tardst drainothgr bhiiirahpetitie anowb &siahibédl ¥ ieasmission

fo %&@r eggedlﬁ@etweé@rar%dn@%ﬁ hsar%gy BQ ﬁnlze%j tlo?t\% ri]rg(e?m 59 gtep-wise

mmﬁw\ﬁ@dﬂ@drmhﬁ@iwﬁhs for tiomkinker so long as it can
CRLRSSLIEIS o SIELISSLE BAOALE SO S B GO Src

inckGll, bubareaiot amnédtfoabmérmchfchbeb; mqnmlmtmb;npgumtﬂ (feay. areigents), and

. Ins |tut|n r am ac S. 0

tne g sl RUbte 6 BEie” pp Rl Rl RS and

hettﬁe@ftmeg@m mlekdr@ Herardbifurictiorsal fiykeriieteélickrpeptto dimelea;klllag in the art,
| rove ol.0 I \'

confRLenE e BRUS IR chvetunionaltf T sSesifieuy JiCa fist molecute, and

anhtb'i{éﬁélté 6%d ﬁéﬂnﬁ@a @éd:(ﬁhdn@éctttve@lﬂhdtlﬁﬁhilﬁ;ﬁt(ﬂpearﬁdallyl liok tof sacond
e e 5 B B o5 BRI

po%ﬁdﬁ@halﬁéw ibbit Hdnfis>landihegaro-utictiond] (suomi ets&do:teodescnbed in the
ave o hel i cal

e
cafpq he Giares BRI cBLCanrRsats A0 & rrERgf BREPS pnbloyed as a
ImNS? \ﬁth I(G@E X REMNRRITE SENY THSb hifdpl. | I‘leQilfdzc&'tbrslmshhdﬂ molecules

to Hel!f”'(‘iﬂ %RE{%M@I@S %IéN {Tin er mﬂy Hary in

leryti Ehd VEARPEEEDANY Stich M‘ﬁg |sE&$WNE@@¢QW%h fof blologlcal
respect to Exanpl es F‘)é %@ the nt heti ¢ P ! 4 of
fURGHGN ALY, 4o BIBRRY OErBERigel PRUP uttatpgfatveea%fafaﬁ g and o

suﬁ‘@;ﬁa‘nt b@ﬂed Qel@é’tﬁ%lt%&pél@éj #Beexample, tﬁ@fﬁhltdr@ﬁoulﬂ nat S|gn|f|cantly

di ff preferably adjacent) heptad s
et Wi e AP Be e B A Sa R O 08% pipr ey IMaotah A dyish ts
Imk@d)ttB %ﬁb’ﬂ@l@ a§ %ﬁ lﬂﬂﬂﬁ@)r bf itheVbt Bdth TohEII\SW%tdh@ridQ—llW&ﬁHrisdﬁssnon toa
rived pr ef er abl t he t ot al rrber

de
targgtcolA atr%trferdorﬁécta‘e indondice ma¥ fgetted iEcRcliBlon o reactive

fuﬁéti'@ﬁéﬁtteutowbr\ttha phstbiréPFeemid mgctaman@ acu d ranges
from2 to 5. In a preferred errbod

hel |wedﬁﬁﬁomﬁﬁ@"&'ﬁ%@r5%m8r i Whes v h%{e'lné%‘?‘ﬁ%oﬁﬂs of the

speSRtAINR M cldimsamEaTEdA Arldcare vHich %Hith@ j6iRéd, or fused (e.g.,
i sol euci ne, |nformn from1l to 3 addltlonal

u
cheigsdly of W@U%"tept’@b'%mdﬁw ERIOROT TR eRpHd %%a%ﬁ@%g to the
prESMNBhEh, Wiarébythd folccuRapthsible &f idrMeglond Br more of stability

anot her enbodi nent, the synthetic peptides according

to the present i nvention haveda plurality of

addi tional am no acids as conpared to (e.g.,

substituted for am no acids in) the base sequence

consi sting of an am no acid sequence of SEQ I D NO 3,

whi ch i ncl ude but are not limted to, any one of nore

o T Y e 1
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Exanpl es of ion pairs that may be forned in the am no

acid positions follow ng substitutions wth charged
wOehsre7966-" represents positively charged, andPCT/US2004/042918

repr esents negatively charged) am no acids (indicated

by "c") include, but are ot limted to, any one or

nore of the fol

to pRBREAR 7RIS, INBEaENIERREIERAACEY o {15 e pr fofe peptides, o
incfedSe irfderlm Hatf-Ife oftthe o ol rord péptides (€g., Gfoldhgu@j-trﬁ-lpermstence

ot 5,oR 6t Mors Bpelies ey ke 5o 1 ap LT ERper{lo dng pagyor more
peftifee i #RMEMEREE bThe n{b@ﬁleswmrémollemu\m cdrriets drs well known in

derive an ani.ng sequence hayi
the| L5 TGP DU BTG 501 IR R TR e PRYTE: forHs i ptes and
llplﬂﬂéﬂy dcdd B@hu@@t@é OS@rhhﬂg'o’@msﬁgbplwllydsed ian nmxsa)molem‘ﬂaloo‘.arners

inclilel 0 6 NPT B PG . APLa 42k By D) Flnogiobuiins

(prbié?é’bl)zh@r’ﬁaxﬁ @Sl opdRHAGY r&@ﬂedmamamhbre@f) rmrhermhlm 1Bolymers typically
c arg@d am no aci ds,

usqihs BepsETig ey RS BP. bbb iR il € hettysing of PO
ala‘hh%l) 8( Lally‘alﬁ@ )56t ;ﬁi%lycﬁs k@?&fﬁﬂrfdf pcbll?dﬂlcOhm}ﬁse$a avater-soluble
pa amet er e hell cl

PoBSIE FH ) PoN e El BNE S Do Y ATy TR TS Suliple polvol
mcﬁfdef b@naré ReUimitsd tbOp@MWIerﬂé)Q@'C(ﬂ%PEG)S @Sﬁ@tbdy}ene@yml @PG),

di chroism ( See Exa t c tide
anQEE&BPﬁgcqﬁoslvmﬁeés R BugRTeq RO OB BF G T TR oo
mddulfistzé delsted forh lths’ﬂrahQ@ gefrah abootm ahIDDbltcﬁst/lfmtaboatﬁﬁl,mOO

100% _and ref r abl r an m about , 48% t
Daliers;t @g% ﬁw %’i&?"‘grsp@ﬁft? ealé%eéir ?ﬂ/lhﬁ; g[egerally have
mdlERII R RFEE hignéﬁﬂhbh Q0 OUByarétkn‘Gwn #rethe sslequence of no

| ess than about no nore .t

60 POV AUTPES, BIBEUTTH A AAERIAS S5 <piods dhapryona vention. i

usb@RérelrARBr 1%8tr@"@mﬁosﬁs@cﬁ&e@b@cﬂﬂ@aﬂmra@ldtdmmsa@mﬁaﬂ%t the peptide
amno acids in length. A's t|c peBtlde accord

s PTBONGR f SRR EHUBRY S GROTTUD BRI Y BiFop POy b egical o Hzymatic
fraGRIERIatiS 8 Sf & |FGEH rhABOMS, (fﬂ@ﬁwén@l@a‘@fgeaif lérgénsmm'ebele a combination

contiguous amno acid r |due a r Q
of jhe fRieEoing or drgengsafeTase Y@E@'% W\%ﬂ*ﬁd indPe g 6’?‘2 1S8ﬁ§% The
terhh@efo@éiéd Méﬁhde@l% Hé‘ét@ﬁcé ta b@ptwnm{@ahs thapfﬂ@tSydEheﬁé peptide is
ome_am no acid ren

SU?@@WIV fregeioh ﬁ%me?neé}tﬁ WBlclragpﬁesncpt ecglﬁlplparteﬂf the.integral siructure of

th&@éﬂti@é mesiidgl, R dd bsLhtidiferdeas eemﬁm@ﬂalfdr@unmblmlum
nt heti c peptide is derived, The differe

whengre; CAE D P ePTIBRAIE ARSI (GRS (9 SUBSHRR ALY o0 9L R galiiecursors

or 6@1@9 @ﬁ@rﬂncél@ viHeAtch@hiddf sASESiARpRedckH QBINgtbistheirical &
derived), have been found to influence biophysical

chemicgl prog@s;qeéi ty and stability) andbiol ogical (e.g.

ant ihkliédn “iGRpAFEHRES uskesikdreingsk epedar df md@e%lfdgﬁc&i and claims,
The synthetic may further conprise one or

s QUATBANAITTENg D 3 SITTRle FRYOSIAS iplhariirR pebiperyRPPasialy charged
lorﬁe(@lée rB‘e%Nééerd%('Pdégltély cha?gé’&éﬂn}f@cbmd’é?) lr’aériSQmﬂﬁséU d $fence.

herein in nore detail nt etic 5 éjh%
Each oppesitgeaharged iag ésnen 6ﬁ'dﬁ1§§)a*ﬂd)fftaﬂé‘fn' ; Qg diferént types of

ol RSO IBLACHHRE” G ibS bair A cléég’é‘;ﬁ‘ﬁ@ﬂef&h@h% (‘a%' known in the art), as
activity It s an inportant feature of each

detpyrminesttycnusigsr magaeticiespransg of sthen é"aBP%@éﬂ%"hP%@‘i’W” Byfhe art. In
;E)r@fe%e‘@!nﬂﬂﬂafrﬁé/rﬁdarbioﬁ|p%9'|§@¥mé‘@ b¥ Y'Jp}ﬁosﬁgfseche{?@éd)é{rﬂﬁ]o acid

I ol ogi cal activity was unexpec or reasons
resiiqs rpaaed epart b pItLtge e eriasdes i an éf 44 Srgagement) or two
anfifd 8EiGS p% iR aRB e hani&myehe RS I LBdntRlocaEdduRhESYbritahed in an

agents to date, such asS reverse transcriptase

i nhi bitors and protease inhibbtors, a sinple viral

mutation (in just one or nore anino acid residues) can
result in reduced or a |oss of potency of

("resistance" to) a class of antiretrovirals agai nst

such V|ral mutants. For exanple a S|ngle nutatlon

.
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pepti des derived fromthe native sequence of H V-1

gp4l (e.g., a base sequence, orT20 (SEQID NG 1)), it
wdensnstasat es an | C50 of | ess than or equal toPOT@S2004/042918

ng/ M, andpreferably, less than 0.10 ng/m . Thus, a

synthetic peptide accordlng to the present |nvent|on

does .not consis of SE
A SRR OHEI 5N ey of WOP DI Thges gmino'act (e,
lysﬁ\\éntat@eﬁnhe; hitigineyiMagcarar sh iog pab V\mlhEB megadiesty chargedaivim acid
th an increase .in antjiviral activit
(007 BBt SR torgdn iesotRiA R 1 Pl IHEIR A ntetc
pe[§tﬁﬁﬂ§ ﬂ@ﬁv@if frdT"t‘ﬁ( bhsg Béd,ue(r%e@xce;ﬂ élﬁm&ett?qﬂamm‘@ fieudnal (charge) or
e synt.hetic i s der n

gt EABaATIES PO s8F e Bass sesfishidn P ip A BB Snaing
po§|ﬁﬁw RMNRE sfﬁtﬁﬁidmpﬁbe ishe pcelmuelyecthacgq:deqmlnd @cidsplaexd suetl that an

ol SR RS b S PSE TR SR et

ch&¥ged antimeadid e an éﬁ@tﬁei\/@hb@cﬂméntﬂa Is&ﬂﬂhbﬂd peptidedadérived from a base
greater than 0.

ol oo 2 8 5 AR ASNBH g v s

(ad RGNS BEE: SRfuBAES), PEILEBAMUINE BPitheticpedyine hed nega:te,plyu otherged
according to the present invention

amin@aFid i@ Posliiereingthe amy S BgT g SUN pgirp5ied (e.9-

in Qn Qif+ é%ﬁ’ﬁhﬁé’ﬁéﬁ dr i L4 Krahgemditysith prpebitivell chlarg‘eh @mino acid. In
nproved pha macokj neti c erties are i u trat

et Srpsman G Papsat e Eeroad amPlacid thd BASRiRLherged

an¥G B8 @re welubed ﬁﬁtﬁ@%&nth@ttd%@é}ﬁidé ghareacasyehort iseth thgt af ion pair
the am no aci d sequences

s foted I e sHbPUCRRReANES (Ren (PRt B B FeRerEipnse om

whlérﬁmetspﬁtheﬁtt;é’anaéts@éh\@alf life" or "t V\ expressed
hours (hr

or fraction there each 1l ess tha
0 50 o I het PP AE e MHER HERENBLLIT BgosSS Ot the
sp@&ﬁ@dtt@n ah@ rclaﬁﬁgfﬁﬁ*efeﬁ@rﬁbeqwmmtl@bépﬂ@l digotdiey ®ahe present
hods of measurenent, a syn h Gﬁ \@ gtlde accordhq%th|c50
In\te@ﬂ@rhén?ﬁr@éeﬁt(a) IRFESASEE S thgyRnHY AL aglivly §¢-8gag dfeasure e
or Bﬁtefr mdab@rehitat stafd@asn tHeCHﬁ b ebsFiny aritivirgpeadrey) éfesynthetic
hr. Thus, the |gﬁrove har macoki neti c

peeflde asyRMpafadiofes ta@abfr‘t‘éew Pifs %S@&UW%”B&E&CW ﬁ‘é{ﬂs

deﬁv@d [fehfsi H& SAHe éHbmngﬂe@Gt&?éusBébtfbﬂity fﬂasns}wlﬁ:‘eé)rtalﬁielantlwral
I'’eSs than a 10 fol d |ncrease in

achatwqfuttteebasquﬁem@ ; 6F & perspsed isdhe %@@/'f?'r%%v'éy AP peitptic
pepfigd, %%%%ntp@re?i t@'tlﬁ’@bﬁtﬁ)lrahé’dt“(/rt)} bffLrade. seﬁhé\@dd ﬂrdjm which the synthetic

t abi | is a B/TdSI cal paraneter well

pegtige @fdelyyeg éqgﬁg\sblﬁ EANS ej@gvmgmeél,s@ngeéo tpgrq lgal actlwgl of the
ba@@ltslg@%ceoénodlﬁtp%\md% 3?2 t%aﬂh!aédldidétlc @ﬁodé&ﬁé@r(etgo dshﬁé&ured by

he art. In a ﬁre erred enb WE
ongyaitse ParggieisCh e dren Haderdhe g B0 Siphich e, and or
cl&a%mfe' 8FSthér ﬁ%ﬁéﬂréhﬂab{t 4tORI=RS RIthe drthyr AedBRIrhb PBarmacokinetic
t enperature m') in the range of from about 25C t
preprstigs) PHE sy atlmtéldsr@ emnanArgd 1o hmphaeracosketic Bf%gt‘}? ofa
ba@égeq%fhc@%%?ri tNFli%ﬁ tﬁl@éﬁitﬁbtlbrﬂ)eﬂﬁd@is@%@éd It @ lﬁa‘,tié\t'éh?ﬁtbﬂsuch
pepti urther conprise a conponent sel ecte fr

imprayegd {oaqgleab ﬁgtl\@tt'ulwﬁea@e@tﬁe Btott?o?feb%faét‘t {raproved biological
acftltr'iﬂpl\édrgd?%leé 'é|1 ‘ﬁ?crée?segn anﬁ\ﬁraﬁéétﬂﬁy? plch&@alSly h8Nedsthbn 2086Id the

rm na or a conbination thereof (both the
activitye amtheépbmechm the l@@erﬁeﬁgen@ﬁmd)m rejation to virus |solates (mutants)

wm&é‘éfé%étgtah%' thy begéﬁtgt{u’éht:@ GRE MRE {@_re@erﬁ"&ﬁémmlﬁt‘éﬂt &lch

carrier, and a conb i on thereof resent
improved hictegical activitysomprises amIGaReof fesis|toan wge%@ét?p@ 80 ng/ml
r
ol s LB S M BIARER bz o
and blologlcal par anet ers werl¢ assessed. The general
nmet hodol ogi es for determ ning these paraneters are as
foll ows. Peptides, including synthetic peptides and
base sequences, were synthesized on a peptide
synthe3|zer u3|ng standard SO|Id phase syntheS|s

o o . "



10

15

20

25

30

35

i nvention, used was an in vitro assay whi ch has been

shown, by data generated using peptides derived from
woheoskrasegi ons of HI'V gp4l, to be predictive BET/US2004/042918

antiviral activity observed in vivo. Mire

particul arly, ant|V|raI activity observed using an in

orSbbEpAAEE 14 Yo RGP Wi BT Y3 o gpoamen

of Sleqmesdrm nrrveamma’@ haseaetjaéradeccoheistsifianiangiho acitlisefjignce selected

fro?rbtzngrg\{(ggpgéor}ls\‘é |%1/gg§;ff %Q AIS(?\IS ?gg%&l lm Q%@H}ﬁﬁ’o&e Bﬁé ges

cohbin@an H30eof. ItTélmrlaaSi@yﬁ)tstrﬂt thefimpraved batiogical attivity of
oGS S5 G0l Dy BB D1 g o corott

to Badpectldlandiimpsved phidiital ddtwitpbgdinstysadtesiHN ]teslsianttto) T20 (SEQ

0NEBE % YGRS v

syhtBptit p&tidb s baeor Mok bi @jlatangeobialagival harf Itfé(et ) ahe (is) a

rod e SLbiRBeEL o ey 2 PomPoA 19 At AL B 8avence from which
it i§ BES&d. Ma gﬁf@rd’dmﬁlﬁtrdméniﬁtrw gyathetic pé;ﬁildedgplcaliyLailoWe fora
interprete t 0.t he. nunber, of
ciepfancadastin acigod P e Sl o et Pleikb b aRpL S gthaye seguence
frohOWﬁiéh afis dehed! aoWillyd showndn Sane deirag in thefesxamptbsdeiris. In another
nuner at n

Pretaie ATORY sn e g el Rl PSP PEma e AP flosica
half8ifa\6fad Mésd than I5rfbldtasafbd1ﬂal"éii touhd bioloafcal hdlkiife @f adbaké sequence

ol S5 115 Oeiac T 7 Aele Pt Peafpts gl
0. 5)THeStefh Whakh&eokinetia Pebyer el d/ﬁ&ntd‘sed Picreim for ptl:lqiasfeé of the

val ue for assessin tiviral
spAaiTAiion 29 B CBaINS WiPGHFT By '5%435 (@i synthetic
pebfdelbihdlbg) ih B phahRdecuech cbmPositith ihat Ststyst@umtmallyla/allable over

titer tides tested f tivir activit
i | RSP P T RS UBRE B PR TR oY iy tfEyStomic
coflbgrtiati ahﬁowyntﬂeltlé) bestrfecarady Vet time difeladmintstriation, either singularly
adjusted to. | d approxi mat e

orgbpcprgpmop Wi ayma Iqetlﬁpﬁquft?étsa?teb?%plglstr?ﬁ%n Bfte%'tn hc%'c peptide
al&deggl i.b h@vlth %waé $Rmitd arhin ra):ld\mrmgﬂ@@hrtdahédeea)c MBGIn example,

, fol]lowed by the viru
phﬁan@%owrﬁlépropsﬁlqsmyoﬁ ePregsed i i%ft“ ﬁﬂﬁrﬁf ef érﬁ]dgé fhe Curve
(AUes] mlogiRalthalf-Iife? @hd/oRslcarthed. AOCDE &veintegsed ﬁdﬁsyre of systemic
rounds of HIV infection and cell | vir

aciy® ngregkignt cengentiatiRnsiqyer Emﬁ,olpémgﬁggmag%)a Plinﬁéﬁ ume, ggTowmg the

adiISsEARINT S d¥sk lbf hitReIndgradiefty bt ABC erotrothdeiecdf dosing to the time
H V-infected cells. The nurgoer of infected cells

wheadlp aGive ingredion THREBIS detheitogyi 18R RS S P RERRIPUF Phne
indiNBUANPH RGOS mg?élﬁer{t Mﬁfd/&r*@mb%@ht\éﬁﬁ aﬁ aktwd iagedient). Clearance

is élgfi(ne{gfafsiqeo%s@?u% 3(“;1 '%széfeén%séﬁﬁ le%'?g%fﬁ@? / Wﬁ'gbpt”ﬁe base

Sequﬁﬂect%rrﬁ adlahify ’DKAfh@H@gé’d Héﬂeﬁﬁoﬁb@%@@é&oﬂtﬁ@@ﬂiéﬁﬁlfaﬂon and claims
net hods. Basi ca?/ , after calculating the I C50

and
in FIBNCe k9 7 SYHBSIS FAPGRIaGRAHING (¢ (e PaeRent AR eRigR, Mggns the stability

of tfe Slpha-Ablical 6&%@ Bl ERbdtorid dﬂtmﬁ@eﬂtl@et hes kl@m by those skilled in the
culture (including when the cells are s

art that glabititycpn bw%eq,suretd&ye%a%ﬁaéd gt fmdawg@néhaﬂerﬁ% SHE? 8y
déﬂt@%ﬁméiﬂ@%élhﬁg RIb ARSI m”) I EéSppiitiy esdecd.df, r@mﬁdm $ herein).

first tound cul'ture is used to infect cell's in
|n§é¥@i¢ﬂeﬁ@mmdmer€m s¥nireticygeptide, kempEpRg adlyREx ghaming agic
sugbﬁn%nmeﬁlﬂéﬁ he?Bin( @nd 8s Borhpdres to b Base s&lenbs @8mi which the
he first round of culture. The second round of
culture I's mai ntained and norni2tored for presence of
virus resistant to the antiviral activity of the
pepti de. Subsequent rounds of culture may be needed to
finally generate a viral isolate resistant to the
ant|V|raI act|V|ty of the peptlde (at a pre- detern1ned

o o o L, o
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amno acids. As exenplified by a synthetic peptide

havi ng an am no acid sequence of SEQ ID NO 5, the
weypmishetdce peptide according to the present i NPEMAISLIV4/042918

was synthesized to conprise a plurality of

hel i x- pronoting am no acid substitutions in relation

t o base sequence consisting of 'S

P RARLE (S STHB T orSy AR GLg AL AR T B S AT Hep D bY
ob§é}91n§ e G melM@"ﬁeh@@réf@@ oﬁtﬂmm&datlt peplixte, ad eembaneldrtg the

a base se of either S
90 BB A58 PBHGSS T BT S SAI S SRR S pgs dertvect
Sud® ofl€ be & gfindsdcitbs s BtuiBis0dp Inelyle dretsnniuctiedof relix- promotlng

Exa le 1 herein. In determ bi ol .0qi c .
e leueronsr binien 81 ThEPRAT R TS Gdo fnisfic plapensiv)
or mﬂbaﬁétfbn\ékl@llﬁﬁrcﬁﬁcﬁln@%‘mlﬁé atltls tatmdtdher@ﬂtanvino atida (i ifarittigg ion
ept |

f avin anm no a f SEQ
pae), RS B e BREPeRty TRESoiut Fepanlos FEEPTTLEPh: o
bei Myedash Peade |d@ﬁt|ty RWheh @sé’@hén@nrﬁfo&pdrpseésefqbe epecmcatlon
Tables). Wth reference to T

apl
Pl BIreRs BTSSR ek TRy Bafpe et
se@e&éﬁ@c&ﬂﬁé@ﬂ CeSornb&det @ebl@lﬂ:d)rtosﬁiésbﬁbé\d(brék)efdrermm sequence

t d d, t het
aeaér‘émégeﬁ“ﬁe%cﬁ b R diriG B SRl e Eh Blddo b
foIbeuhd&ﬂoFMulée , an increase in a range of from about 3

to about 5 fold or greater); and (b) denonstrates
pegcest GﬁPFtVCéhfxq/Y‘@ﬂ éégg in antiviral activity, an

wHeREX REGE &b nurﬁlﬂi&r@vaﬂek@n@é@getwebn and Refetence 8gauesde and the

virus resistant to peptid ne. of th
Cogepalieth segugneepver t@g@ gt pfélggmgpp t%t é g'l anpergs Skequence and
Réf&@h&d SedlichcBWherdind)ath b@!s@@h}‘tﬁin@@mdaﬁ G'hGBReﬂe@ceﬁequence
(antiviral activi tg’%ﬁ Par anmet rs SEQ | D I—{e}l I Ci t% a%nthe
thatgleps ARt haMerxForigsP ”F%F"Q(Bd €55 Ohd W’lq HEPRIIPE VP
Cdﬁh 1%&1 BAquuéﬁi:QS:bilh %Xa&l@éb R tRe RbfrefbelSeqrdnbe,antidc)ddth aligned
> >

<0 <0. 30,,8 >10 <0.10 <
basa on gminpacigingthe SompgrassSestienge Q’@% Td’lfi?fe ‘grase aBé‘“%’EjadDbase or
arrﬁrQo é&d WindRetérehde S@qdéhcéo cé@stiﬁ}féé/eldﬁfe'ﬂedde an®yRds the number of
nbodi nent roduced was nt hetic
bagoaR @r@inﬁgﬂ%@ﬁ B ReTBreNEe SRALCISeQUER e gg §¢ine ihgFompared
Selaﬁlehée WP BRY gé}glcr@meGQn gt FQ'@feﬂalh@e Ghanga® & rReulof al@nment also

oo s s b o 8 D2 Shd 186t between two
préfAMBHIRES serfefentéd AeBvelldnfwn frPherut. pﬂﬁ!%Sfo@bxample a Reference
I'llustration, ﬁ}?@hetl c peptides, exe

SesiPRes BEY edetyiTifie PRBliASF VA, AIBINGAC W@eﬁﬁq e 9 apygpe of SEQ
IDANSs: 853929%%@0@5&@5 e%Quémsé lgé\i/t\,?ﬁ@l@ﬁc pspte vitieh Bbhpdsed to the
outl'ined 1 n Exanpl e her ei n th reference to Table
Refereppe Seqdsnsetiat ﬁ’QfC?j‘é#{einHQs were conpared to a peptide
der 'Wefrﬁ@@éﬁﬂﬁéntﬂéﬂ “ePa I\ICS%E CBreneed therbhéhdd@glyfvﬂﬂi réSpect to HIV
(base seguence, and agai nst
infiagiiann gnd iy Hurnases @ﬁ h§ﬁpé$'9°a$'8ﬂ§in§tc S,dp ”5) an/thet Ssynthetic
pe [I?@ %r@i?ﬁp%s(tfon%avm&"tﬁé“%‘ihe?i@%bildma@én aél})(/e drug substance) may
pronoti ng am no acids), such

bensde A06Ct neroT BICp RIRSPESES Z5EPERER &HD b Hvars BFiMLgr e or more
pdPAheERe & é1d;5§in‘f§3uégatd%q{i@cﬁersﬁbﬁ(‘i’ét@#ﬁhMg @@émerd@edm 8ffect of such
nore detail in Exa herein. le 2: Bio at q
treatTIo o P e (©-@ s Aterepe i SRERGATPRY ) PPEp R Be Bat el peptide
miﬁ)é Gsdy toTH?nE)Q@ne &nﬁnb?/é 6f@he fﬂ'\b\'/vlhgrpﬁbcé\d%s - (FbhsAsionidr HIV to a
ctivityH V-1 10 10 <0, 10 >4.
taget egl; i@lcfobtheqn 5!l\and;@ tqrget&ellm-llyjuqorg Q/galleptqd Rxf(process of
&tdn ; and
HR/50 ?t%g?@ i@mﬁ%ééperﬁgmﬁ lﬁto<é)t %@btggH %gru{?gth% cl)n%g() A (i%esg)o an
<0308759<020<030664131<010<0105943'
<0.10 <0.10 65 4 7 <0.10 <0.10 59 4 2 <0.10 <0.10 60

44 <0.10 <0.10 64 4 5 <0.10 <0.10 67 4 6 <0.10 <0.10
56 4 1 <0.10 <0.10 7 1 4 0 <0.10 <0.10
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89 4 2 <0.10 <0.10 82 38 <0.10 <0.10 88 5 9 <0.10

<0.10 68 39 <0.10 <0.10 82 4 2 <0.10 <0.10 78 4 3
weQolBd6rB0 10 54 2 9 <0.10 <0.10 6 1 3 1 <0.10 ROT/AB2H4/842918

34 <0.10 <0.10 69 36 <0.10 <0.10 6 <10 <0.10 <0.10 Agg

Agg <0.10 <0.10 80 4 3 <0.10 <0.20 65 4 9 <0.10 <0.20

78 .4 . . .
TR N R N TN
sugprés%&%@:tge‘rﬁlr?mi%()zgmigs %récvg i]:gheiégitﬂ MSastirifg ¢tk il load of HIV
n &Bodonq ofliesls) e SN B oY A5 aBemL 57 #Pdordgper the
nurj(ge%gf %54*1(583”2?#@3&@. it @ebb|6FdsABards BEortndily 6sedbsecaBdary
oA 50 08 B OB e B
ea?ﬁ)géjg% ‘éGné&(l)Jﬁéﬂale?@fféc@ okMhibiing3raB5SmBB8ionf HIV ¢da 1rgéticed. Thus, a
WX KR ENUERE e

supdred€lor And8r 36inefeatl ircthe26lafile Bunisd).of GirewatQ GR4'<@lI$0
<0.10 73 <0.10 <0.20 74 <0.10 <0.20 75 <0.10 <0.10 76
<0.10 <0.10 77 67 40 <0.10 <0.10 78 <0.10 <0.10 79 72
38 <0.10 <0.10 80 80 61 <0.10 <0.20 8 1 91 46 <0.10

:8: TOSENel PeBtigmotine DRt ibyenan Samgusesth JolipRir distinguishing

an82ufiodd ch8ratferisfiesl0 93 93 70 <0.10 <0.10 94 96 83
<0.10 <0.20 95 90 53 <0.10 <0.10
A. Seguence.

A synthetic peptide according to the present invention is derived from the native
sequence of the HR2 region of HIV-1 gp41, and more particularly comprises any one or
more of SEQ ID NO:s 2, 3, or 4 as a base sequence; however, the synthetic peptide
differs from the base sequence by the inclusion in the amino acid sequence of the
synthetic peptide of a plurality of amino acid substitutions (as compared to the
corresponding positions in the base sequence from which the synthetic peptide is
derived) which result in an unexpected, improved biological activity, and may further
comprise an increase in helicity, as compared to such base sequence from which the
synthetic peptide is derived. In one embodiment, the synthetic peptide differs from the
base sequence by: (a) by substitution of between about 5% and abdut 50% of the amino
acids of the base sequence with a helix-promoting amino acid (e.g., adding an amino acid
having a greater helical propen;sity in place of an amino acid having a lower helical
propensity than the amino acid replacing it, or adding an uncharged helix-promoting
amino acid in place of a charged amino acid); and (b) comprising improved biological
activity. Such synthetic peptides are exemplified by a synthetic peptide having an amino
acid sequence of SEQ ID NO:5, or an amino acid sequence having 90% identity with
SEQ ID NO:5 and differing from the base sequence by (i) an addition of a plurality of
helix-promoting amino acids as compared to corresponding amino acid positions in the
base sequence from which the synthetic peptide is derived, and (i) improved biological
activity. In another embodiment, the synthetic peptide has two or more substitutions that
include at least an “a” position in one heptad and a “d” position in a different (preferably
adjacent) heptad surprisingly resulting in improved biological activity, as compared to the

base sequence from which the synthetic peptide is derived. More preferably, the total
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96 17 <10 <0.10 >2.0 97 37 <10 <0.10 >0.50 98 47 23
<0.10 >1.0 Agg- aggregated Wth reference to Table 2,
waosmepad ed to a peptide of the native sequeneeTal20dRB42918
(e.g., any one of base sequences SEQ ID NGs: 2-4) from
which it was derived, a synthetic peptide according to
,sent jnvent | ol denonstrat e
G B8 e o BT g ey corey i g ptea with a hoiix-
prolrrrmlhg‘aedwdaaddi cag1gealfroarc2 to/h .t In, a prgidrresitebadireente thiegtedixdpromoting

am ”é’ é%%gﬁ %a 'e?f?ﬁ‘?g&gat (I?O lﬁﬁ%gml ozg?tt%rhc e%lc\}soleucme in
forrR\‘Dg froﬁdd itd B@ﬂdﬁlbfj{al |@J($}Hﬂlﬂmﬁr+llke petifs abecamsparédi i thebase

denonstrat e n in asei.n helicity ip
seengs Shrayith 12 pBFGEEBShEST veMe BpYypinglie frdidadtre
exdrapiffied ®g SEQ MNOsIBR2, 84, 3 86baskB8Bequences (e. g., SEQ
ID NOCs:2 or 4). Wth reference to Table 2 and in
anot her preferred enbodi nent, as conpared to a peptide

of thanotiadrienebosiimgerdnibe syhtheR2pdidg diffeanfromrtbe basdsapience by

o) 3B Dol ettt g R P bR oL g

se@(bihlcé Math il b)he(lxé—pg}moting aarddo bud,mrtdo(u):iaa ninarged atnmtga<ad1 reS|due

rea nexpe
ressfigpggioear et e R rpaeds i e adiEik vhigh erenot
preskatih |trhefc N?@%eqﬁgmcetemagfg‘g&rﬁ;h thre agnthetit feptide "Em!erwedrmnd more
range of froma
ProgeB BB FAPUT A B SRR PR B S ey of on
paifs %@m@&tdnaé!@odt Baonl paixpecibedt 10 kliprpa\re'dahni ¢(d)ogpnaarising improved

siebealpethih, ey RPRTC e BT Bunings B uBPebbphy taypo e

" aniy Aoid Bedueneé b¥lettrd dlont the gsyut dmtslstlngpemE@eDagaﬁngEQdD NO:7,

sekd 44 Sl B Bea ANl T L8 osma o

NREPLSER (D Nioies,isFnl D ad 14, [HEQ@ EVNDs1s, ZSEICMD Nide17, SEQ ID NO:18,

ey G s 66t o WO Rt ', pRE blaie. BEATEAPYS sea o

NG D4, BBEQ 1D RO 26 BEG 1D AleS6,ISEQ D NOC2Y, 1SEQ I Nac2s, \8EQ INO:29,

s B SLELREN Ao FONPLB, SEELPRYL S BB BBy, szao

NABS) SEID@'N@% ISE® YD NEY:8T,I8HQ (D pepss, m@mummgsa@lo NO:40,

oek i REShE e AR R W, g e 0, B8 8= o

NGI26TSE0 1B N7, tSED 1D NO:88 FECEC@IDiNb‘Al@;LﬂHQ tmNgEmer&ﬁ@lD NO:51,

ST NoR, S bt SR IS0k, SEPLIr ol SN §Gisp. sz o
Nd)5¢| SEEth GaINCRSS i SEQ YD AD: 59 BEQ 63 NO6E SEQ iy 8l CRE 1 I8HE D NO:62,

HR2 and/ b
s e, A A SR N BIEe s Nle sTE Py, sea o
NGB8 'SEQ D NGO WSEE 85 NT: 76EEd I NO: 21, SESED N: T\DSED ID NO:73,

el NETHRS Y 1 St Sk (5B SR B R sRE R Sea o

NG: ¢§I§E©m{b Ndi 8’0 SEQQD*N@&’( SHQ X NEY:8FESEG D &D:88) SHQ mNO:89,

t f ect ed | d
SEGH 10, 8RG0S LD HOES' BE NGRer SELPTARGES SEDLR Sgip4,pna sEQ
IDWQ?%?%nSa?ﬁH@ Beif s'eau&fd‘leatvﬁ]gta@ |g=8891%, ader@ifdpitt Aty erfe or more
eneration of an isolate of HV ich was resi st t at

of SECHRNAE BT 83 A1 &% 99mypnd differngTom ARASESeANRNGSEN ()
adeBH o’F\Q 'pﬁﬁﬁalﬂﬁ"@f Hdli¥phdth&figeshiné btigs ‘é@ﬁ:@m'pﬁfédihafcedespondmg

typically, starting with the synthe

e

arrurﬂo sagéogl&mﬁéﬂéfée B C:5QASRRETTTE MR B %?M%téﬁ“qf? Fﬁ'df}&?ﬁ“"ed (i)
an3ditb¥Pa pid?ﬁnﬁb%Harﬁé&Pérﬂﬁo(é@ds%s\mma%d tfoun€ gositions

vitro, and split every 2 to 3 days adding the

synthetic peptide or base sedfience during the split to

mai ntain the H V-infected cells in the presence of a

constant and consi stent anount of synthetic peptide or

base sequence. Upon generating a resistant isolate (as

nmeasured by cytopathic effect/syncytia formation;
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synthetic peptide according to the present invention
as conpared to a base sequence from which the

weoeypmishetdce peptide is derived. Using nmethods f®CT/US2004/042918
assessing pharnacokinetic properties as previously
described in nore detail in Exanple 1, Table 4

co#r%ﬁ%@%%ttgih%hasgrsaeéglﬁ%% V\g\é‘%tpﬁa éjlgrlg%oo @Bﬁﬁ'ﬁ} irgprpyed biological
acting. phayntiwstiolpieptide abcpfd?rli)g?fdth@@reﬁen’ambaﬁenS@ﬁm&)ne of SEQ ID

NP e s o e P B g e
pegtl%b gthérﬂ}naﬁ the ;?reﬂsn%d%yﬁth@’gdgg}ﬁlo@ g5o> 552 110<00 05 >
<.0. > 15.0 . < 0. >
T, danang eEbageg: adiiepid Sofsty Soupir g i sphsfiutons
ard alalde, the sgnibigind haitide apegrtingeo taspresemanedtibromay harther comprise

f d d ked
on%@%%?n;ﬁ%"a@nlvaaé%@awﬁ%ﬁ%‘n&%&p&a@sﬁ o B gfaPULg of e o-
at tﬂé m@m@mm rszre) @mb@fwszi@hamg lt@) tbé ba&r seqwné@frgm which the

her or cl ea{ anc

P b)
SVPW&P%Q%Q}'dﬁH%\F‘?Fﬁ’@Sk? FEElien Bt e Bpbu o 0 4R R 2Bk ol By N-
teﬂﬁﬂnusﬁ@ﬁg ! Ragrnas @Pfel bad itidre) of thetagakameice Roaf @hizh hbe

SYBBBIT B iee® PO aS: ACBUbE 8 PRSE 2Diaing agly 5 fre Clerfinus of

(e lgn(‘al’c ﬂﬂﬁﬁ ct)ér’]fmlﬁdl ahne eaid d@abépdndfrcgtopmftﬁ@a?bguem floeswhich the
han a 0] cre a al

SYRpPhC B?@id@r%weg i e deefahl gt 4 aeag acff rom the o

te@fhnﬁu@@ & at-tdlihal lehl @nd inkhevl)-& the Hﬂéﬂ@ m@sam fromweiéh e synthetic
pr.ovj des, for nt het i

ool e WS GHiona Al Stk Kifnds. B & ol e 1o, SEQ D

N®¥ i 1ders; 84-4vy 63 e, 66,288, l6b! ¥2-8, 79)B0Pard 88)ansmi ssi on of
H V (i ncl udi ng, unexpect ed| y, | solates resistant to a

base sequence from which synthetic peptide was
debi Yepdsdsf HubRatdRitns Blvenfich, Base S&fiehadd SEAIBND. 2, 3, and 4)

Addi ti onal | provided are S 0 nt heti c peptide

Shaﬁect@P(ﬁ‘P'W(}i"”T%amW@ aﬁPde%eQH?”‘f%ézﬁQ |Q)&O or exanpl e, a
synthetic peptide according to the present invention
may be used_as an act| c substance in
Vﬁ&V%B§”ﬂ¥YT§ F@%%?%ﬁCﬁih HE'ji-ynthetlc pepti de
accqp @h@@rﬂb@dhﬁ@]t FH tlclpé}éﬁdﬁ t&ﬁpﬁ&Sé élﬂﬁcdllﬁ;%ie(ﬂ @ a bhse
manuf act ur e, of i cament for at

seguprGecE Mwlc&‘dwﬁ fiP@Yer?g ther aahtiRarl ad%'urﬁﬁtvxo?ﬁ%iaﬁ TRTPBRERG gmino
acfisSN @hl@eﬁftutﬁ\g@@dﬁﬁmlﬁé 208§ 0.1 6fdedshdliba HPoRFRMAY, or BM&GEH @mino
i be used for treatnment of H V1 incl udi n%@ q
acidse PEGSENY I éheasnei eaLeRae (PRRTWIR aRYNStic pery %I@H@PFOVG
bldbgﬁléél de@f). of H'V, and/or increasing the CD4+ cell
popul ation, in a treated individual). In one
enbodi nent, a nethod of treating an HI V-infected

ExaRiIed SHeRh SORBRAIBRS irANRTohSoRBNG, merterm&an fhd UMd&HAé amino acid
an anount of a synthetic peptide (includin

postinp dliqatemaqrliancd etalixPrOrpHingrANRiRg asiflr H@F? ef PEPRroge amino
(), @Gtrah”}(oea&@)ed'r%eéhﬁlhé aidt I8 tRlicR bfpehsiMircRidinge 8t not

ad(ﬁe i ndi vi dual ‘or to achieve the desired therapeutic
limiiegIte aminRcidsgansideashiedave @Othﬁbcal afqp@nsﬂyé "bta§é?Prrﬁ%°°”d'“9
anyﬁ&gngkg@gﬁgpg@gqbqggghe parameter of viral |oad
/or CD4+ cell count) is obtained froma clinical
sarrpl e prior to treatnent with the synthetic peptide.
Fne or nore clinical sanples are obtai ned subsequent
to the initiation of treatnment with synthetic peptide,

WME(W@R%WL ETL'E'% Qﬂg‘ﬁ‘?@jﬁﬁh@ the paraneter

(" k est The |basel i ne | ue and test value are
cdhpar@dhtoh@etérnﬂﬂb if the d¥sired therapeutic
application was achieved fromstreatnment with synthetic
peptide (e.g., a difference between the test val ue and
a baseline value may be an indication that the desired

therapeutic application was achi eved).In another
enbodlnent prOV|ded s a nethod for |nh|b|t|ng

o o a e o
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measuring the viral nucleic acids by a quantitative

nmet hod i nvol ving nucleic acid anplification using
wetensdarado ret hods known in the art. Methods foPCT/US2004/042918

determining CD4+ cell levels (a "CD4+ cell count”) are

standard in the art. Such nethods include, but are not

limted to, flow cytonetry, imrunoassay, magnetic

separation followed by cell counting,

HEDLEM ke AREGEL R 1, o o
S st

i ndicative of vario ages of H V i nfecti on and Al DS

()are well known in tRe art. Péource for such
C)standards is the CEnters f e Control. The
gN@@hﬁﬁgﬁ can be

WM?W{D%E'N&“YJ%%H%@EE?@
adm nistered in a si adﬁrnlstratlon
intermttently, perlodﬂbally, or contlnuously, as can
(dbe deternined by a nedical practitioner using nethods
WIRENDRSINDISLonSNgESQNDQERREQ@ELAEDr bl ood | evel s of
synthetic peptide. Depephding on the formulation
cont ai ni ng synthetic peptide, and whether the
synthetic peptide further conprises a nacronol ecul ar
carrier, the s nthetlc eptides a din to t he
Wif teseit to FreRpies DY EsuUae PP PR dPORH prtfptions that

indildEEst 16k b *a"PosRiBh ireheRéptad did & 1gs ;ﬂasweakn aelfﬁem:ht (meferably
periodically during a nonth en

aclagrRth b G0 SUpTPIGY TaUBIE TgbRY=S ROIGHREL ARy G © the

baQ@Xe(?J&We $HRAEWSICH tHeCsyneetit bepile |§dd&v‘bd; hMo&pBrleferably, the total
bene

i nhibitin nsm ssi on o a
nugBer of R Le@@sggnagfééﬁﬁa%?ﬁq%eﬁt’%,\w Shi SO Ah a hetox
rérh@ﬁr%ﬁﬁwb%cfdﬁﬁh@@ﬂrc{rﬁ 2Go 5. \Mﬂé@reféredd smﬁudjutrwnemmshgux -promoting
or in a cycli on wi.th one dru

el BRI 1S SGH EAHTRIGHRe e 8 aaPeONmP! By ppdebleucine, in
for?rnh@ﬁoMSﬁ@ 3§ ddifdrRpklBnRé zi@EerHlk\é rhés ugl compafedtto et base
[Tmted to, HHV entry. inhibitors, g., other HYV
seflugnicgriran whishttae §yrrﬂ°re£t9 Pepiigais desiMedt he | i ke), CCRS
inhibitors, retrocyclins, etc.), HV integrase

i nhi bitors, reverse transcrrg se Inhlblh%ﬁ§;§e@%ti b
nlicansgsr e RodimeH e SURap R It pecatding b ihgiArgselt invention
ha¥b 3o g ©f BhdtidraRBSEHd 4idsoas domtpdped @ (@.g. vsubstituted for amino

rocessi hg inhibitors, H 'V nmaturatiqn I nhi bi t
acldsHnine dRge spaUsEa FRRSIFING SHAB AR AHE SBHENTE of BEQ 1D NO3,

wa&Fﬁblﬁ@é bl Rek hd8initeli %o, A§ onelof merovnthe %Ibhmgﬁmereﬁora c'
exanple, in one preferred enpbodi nent , anblnatl

ungar iheiaraino agidmositiandisatasdditigRiodt B ShAe a@mac@rn RJEF%Of an

un%ﬁ&?@&tahﬁncpgcﬂ@l i@ c@ﬁegdd#rumg dnfind BEIdRIoeRIeR bf sementmcom for
Increasing the efficacy of the thera

folneing eniiatypainwithan PPRYPPUAtely §Bacad 3RA QPW@E%%E“?VQE? gpipp acid

(i. % crﬁeﬂg? ?Bpééfﬂertélthéjéd#i9§ acldy¥akApbheas ¢ ﬂ%d@ﬁtr@ra&ﬁlﬁb @did position

ective anounts of antiviral agents (usef in id
indieatas pegitien ot kelixrramplinthampgraciship A AR EﬂeSram'"o acid (e.g..

glﬁf’tgﬁf@é(cﬁr% dr%ntdgﬁné WEHTf lesWRERdEI pRpEHSIS) ( |H@Mdrn@f Butt limited to

acavir, AZT, delaviridine, ddC, gl d
areih@aride sensidared teaeym helgsigmopensity) in ig, erEgspARIING gFino aci
© fiekj.ne, anmprenivir, CGP-73547, CGP-61755,
pogk)énggfi@l ndi navi r, nel finavi r, PNU- 140690, ritonavir,
saqU| naV| r, teI i navir, tenofovir, adefovir,

YNdNY SE?E’ESQNMESEf(T\?EQELF&@L542 and betulin
Yar E eri atlweS|Kq|g , PA-457).
E é{é ﬁg e ifh | gsta@tive antiviral

ectrv

a ents IC used in conbi nations with
synthetlc peptlde according to the present invention,
are known in the art. Such cortbi nati ons may i nclude a
nunber of antiviral agents that can be adm ni stered by
one or nore routes, sequentially or sinultaneously,
depending on the route of adm nistration and desired

pharnacologlcal effect as |s apparent to one skilled
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including oral, parenteral (e.g., intranuscular,
intraperitoneal, intravenous, or subcutaneous

wonpesme7wn or i nfusion, intradermal, or inplanPLT/US2004/042918
nasal, pulmonary, vaginal, rectal, sublingual, or
topi cal routes of adm nistration, and can be

or {%I at ed ?'QP ﬁaﬁ%icgﬁ% FWS@&E u‘?’ ;tr?ér LRGP Hbhg amino

5? FrERowEEq depend e.g., on the nedi cal

f_the individual inglud Lved
Exgmaea%é%%a'e ba e b FEmer ghire AP BB b AT Tolfnd)
subbtﬁutf d?fsrwlihadhaﬁgedqﬁ/vhew‘tm eédresem@posﬂe/eb’enha@ed and “" represents

ne&@ (?é&ﬂgh?‘g?c'gﬁg/% tﬁ’gb ‘f’rg'lnglg ‘ar cgefﬁ(?tg%' ﬁ Yany one

or\whure lof therfbllsting. peptide may further conprise). Most
preferably, the administration is by injection (using,

b i DO

Gunps? ﬁd t & | If?i) & fornul ati%n may conpri se
synthet C pe t| Jordlng to the present invention
whi ch fU¥t her” c8n‘pr°|s s one or nore of a

t Il t . .
AErSHBRU I LR ER SThriTiey 3 SRRl TBdR gogHIrRL the
pré$dre irvbnite (I\Mh%hy:on’tphmdmthe@bqwhﬁeErcﬁm ]tzvatc:']ms dbhnted) has an

other .factors

schedul i ng of .adm ni t
arigo aEiieane ARG P aEssA R SPEPRBIOE B AL PR d no
m@rréethamw\/ﬁem(hpr@m.h@tanm)@ms dﬂ)(ﬂﬂibﬁlé of ngch @otrbgponding positions
present invention i1 s conbined with

of&la,eﬂge esegughce 13Fk Adelix- qunmngamo acdq daé)lé (f)gré% es\s/éhan 2 charged
arhiHB &tideNad AymoFeeEA MOl chetgled antids &¢ies, in positions of WhICh

pharmagceutical |y ceptabl e carrier that, inhibit
ccresagReing; pestionr 86 M RESraPaNRIcP Sk gt pitogld
BsyBlidgti c peptide, particularly after |t |s

adm ni stered to an i ndi
i nj deglishly is & BPRDYSIEA gﬁrg\r/negq atv—q' %%/@ﬁ%éf n‘?’?%ﬁmg Qg base
seuahce OpiBzlyas | irDélﬁarigé OfffofalYINd hetb iab o pETD%, das axfsetdeal by circular

dx%tgglgm %ggglé%m%{rﬁg j]eied f yggjfe(y‘gdro SI S b%’illpgnto){he present invention

gd%iéau Pbyd b heROBMABSS I £8RGE of ﬂoﬁn%ob{ wxé o apeLitt106%, and
are enbraced herein Addltlg%IIy a formul ation
c

Prﬁf&?%ﬁﬁr"aﬁ%ﬁﬂr%tq alé‘fé%tféﬁt&%’é odi ng synt hetic
chgpdi de according to the present invention, as

descri bed herein in re detail,
admi newithefis Qﬁp’tlde §cg3’}gllng§% qre]sqp qvgnteﬁrtp MAY gorgRtise a sequence

of%'lé‘é!s thee BBéLﬂM%SarﬁiﬂS aBXB RS Hb by EincdtHUNeD bmlmwwu Fesidues in

the art. It is apﬁgrent to one Sﬁh go %8
lepgib, %ndtprei%hly aiasa foan 24@n SFFelerangNOARPIvgNAE ot 38 amino
ackBOH G Hes R%yﬁth@tn@ﬁéﬁtﬂ@%b@orﬂiﬂ@% feSprasar irlieAtort i@ defiged from

present invention, that é}y/nucl eoti des, encodip

(eg/rﬁqmlﬁesaéemlgj@gwﬁguwe At lraditbeeoniougghar &Cé’gfeS'dueS)

arfBhet didtors 6 BEBYIDE MOt 6+ SERDPID fles3 BREEREDMO U6, pbmon thereof,
reconbi nant DNA technol ogy as a neans of nuf a&ft e

wnamﬂplaﬁlonfrbihe@yawﬁtlepewwe«ﬂf%mﬁraaure&?w %WBSP a5 PHRRAT fepm
(sSbKERLLIRAL )Sﬂé‘{‘ﬁln%‘ﬁdidi% étﬂln\é'a\é@s%th@ ddRaBsoriingsdR@iorof the base
cell therapy) for a rret hod of inhibit]j n%tf%r ansm.s

sesiiepgererp w@lqhathg synipeliq pentide issdefiypar dRe rGiegS LhpIaRino acid
sdcflehde( |r13‘fhte sﬁlhﬁ‘ltetlgﬁé&xder&rbo%%r&ﬂo%ﬁ%f% bk @@Qé@d&f@om which

can encode synthetic peptide according t

it igraegeed), hwéﬂanéﬁunchi@dnf Yeaee BiGPRYSHESI ﬁgche'&tvaag stapyity) and
be synthesized on the basis of triplet codons known to
encode the am no acids of thel8am no acid sequence of
the synthetic peptide, third base degeneracy, and
sel ection of triplet codon usage preferred by the host
cell (e.g., prokaryotic or eukaryotic, species, etc,)
|n mhlch expre33|on |s deS|red For purposes. of

o, . o P~ T~
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sequences which assist in purification of the

synthetic peptide. For exanple, there are sequences
wanesmetwot hose skilled in the art which, as pacr/ustooa42918

fusion protein with a peptide desired to be expressed,

facilitates production in inclusion bodles found in

toplasm r '
blo(iggﬁagi%g ofn gﬂ'gﬁ 89F82§estlglgst esc%bergtnerg il geﬁg%t 2 The 8¥‘nthetlc may
furfifep cempesecond ari mone@osnaemamesmetlonm es uennpareudd ittesbase

seg@%gﬁré)ﬁf@ﬁ%stltﬁgg%%v%? 2—\;2 0 Ec%s%hﬁéé’ R(Irzﬂte&tlg ?’Mrg ldggall a synthetic
peptdwadoordity @ghe peeseatidvéntivatmayrfatthercoferige a macromolecular
centrifugation, colum chronmatography, and the |ike).

caferanot her exanple, there are commercially avail abl e
D.\dpioves bioldgicahbctivity i S | nsert ed a desired nucleic acid

f , i
pent BenS0Ra Kb st et pEiE TR, by difufia e prosen
imvangon woshioa 1n$)rca/ep|hmla¢|cal)actb\fltyt a theiimpifovid biolatiicad activity was

o e R LR, P AT bR b0 ern
médhanidar of sction)lué aatiretrovital agerap padaeisucb asmeveske traesj:rlptase

oot DBl AHEIEL 5K PP BOSATEPR e v e

resialied) @anh Rt irecbdubédomra fsasfipatency ofétesistancd’ liera tlhasnof

an?wgrov;agﬁagalgﬁtsqus{rallex S%S{Fopes Stlgrs%ﬁ@egﬁga ngartlcularly ina

codbi I‘brahebaﬂ{nebﬂn@dba@ ef \hedllu¥1, regerse transatiplda; flngeas&itubdomaln (e.g.,
at GRderepdor dhabiap Liaes e e W Pued Cabsy Bt 9Bl nugeosice

re\bétgel trendoripse irhitsltors nyvhilé aon-oetltodideneseisavtiangcriptase inhibitors
oduced t her ej

t fected th i g
A B eheiadeore sbpeTFarda: Srve 2oL EREMiafis
be‘i‘ie\VétSto(b% g thevig@iedghioBicvdalits or MEIRMDbindikg site of the reverse

R IRR) ST 1t HEP SHREE e R Pl sl e ittal
d'\%'@'ﬁﬁﬁ tiiderotee e iHitiand (FMAHIDH stEine haverpmesdeatigpdskessing cross-

encodi hg .sequence nt het t|d
e 0GR 5 ICBPbeBA LS Hoeh oV AL o HTer RurbaEs putatons
(efgo rcohrbmﬁcgulbeﬁtumsmermmaeeueu 0 eand Bbibg Ithensset\xmpamd blse in the

prémge%gefogpggr e édn tfl%HMprﬁgelarﬁ%g%cs% % h/\?h{gsi cﬁ#g r(ei?n%tance to Pls.

THEP B bAs oh*e@b@%ble $l»ﬂIDinLtﬁie ag woeldwgscidasica singlé alimited number
vari ous pro

rs .and nhancer can e i orate
o TR A VBPAN SBHG HE SERUP G TR ST (AT ot confer
reSiSFRES & thE bidR (ﬁélé‘sQﬁlfLMorSi@ﬁlbﬂﬁrO;Qapltldes detvedsent HE\/ gp41 (e.g.,

expressi on of the s etjc tide
S SRSy SR B RiskaEn RO T B ol i o
urfeRpBdted Risait Wt Byrthetic @pﬁﬂpé QjerIVémfrd}rﬁXhé:HRQ)reglbﬁ and WhICh have
parti cul ar host cel| stem used A%tﬁﬁ {rfm' t
beegimediied Iy 'aqqemlmac@ $RAUSEPR. 23008 BrsEBHBYEY 2 £
dé#mepatequkdwed Wgﬁéeﬂ Ia@mtcyxﬁé elmsreeeeﬂ arﬂwwﬁmwér&yyagzylnst viral
in stren

myt,agmwhlﬁk@ femqier @@nggres&ystgtptd? p[eHC e:gllg:eg{s%efrw the native sequence

of HHPIGPE5] PEr Skafiiil fsyBeic peptideSadiBriiniptdl tRe FQaseﬁﬁnaentlon
strong pronoter in order to obtain a hi

cormERgE PR pPRaI oA arE0 B S BRATF e Esistant t

papliQediGérivelt Won?ﬁﬁ@'?ﬁltlﬁ‘e s&REhes bﬁHlV-Pb@lBﬁ(e %r a phes Béglience, or T20
pronoters known in the art from wh | eve of

(Sﬁchi%mm itslemeastraies @ndese pl/less thﬁm & ﬁﬁ%@' t%9|3| el
conprising E. coli include the I ac pronoter, trp
pronoter, recA pronoter, ribosonmal RNA pronoter, the
P.sub.R and P.sub.L pronotersl9 lacUv , onpF, bla, |pp
and the like, my be used to provide transcription of
the inserted nucl eotide sequence encodi ng the
synthetic peptide. Conmonly used mammalian pronoters
in expre33|on vectors for nannallan expreSS|on systens

oy T r
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pol y(L-lysine)s, or polyols. A preferred polyol

conprises a water-sol ubl e poly(al kyl ene oxi de)
weoabosrmer960 and can have a |inear or branched chaCmus2004/042918

Sui tabl e polyols include, but are not limted to,

pol yet hyl ene gl ycol (PEG, polypropylene glycol (PPG,

G PPG copol r I n on xanmpl g, the,.
retalap b Gre i T Mol it S8 ReH PRRLE AFbBing oyt pregent
.nv@ﬁflusn f’(%s rEjd%o@é{ﬁ{Hﬁbﬁyd oh@oﬂ@EQ?Dg\l@tﬂ'QﬁQW dr)‘BBi cally the

pol yol . is derivatized or reacte ac ng ,agen
P PoHoaah: kit PRt G A ae N & oY MOt B o T8 the
prdsehiinbéttiohers botrtardineépse Wharmtivirglattiey ageatt birus sssistant to
wth a rea%:rtlve functionalit r ef er abl

popidss VoL TandtR H0r ThHouR AN Conteite Geragpatence from

whiBktthe dgnthésktide llsTTdérN@dfibhd uﬁmlzed gmtﬂa\t@kugétmmspémys as
i ncl ude, but are not limted

CORRPTRS 19 RAASE SEARIEE ATy VBIGH, the,pintrae Aepies s Hrdvesh Gyi example,
w.ﬁ&@&p&% SRR SRS |cbﬁ§§tfng¢d?%é1arﬂrnotﬂcﬂf§d®§n§éb&bﬂsEQ ID NO:2

. I n anot her exa synt het t
anaé&yﬂ | Ng-3.dhe ﬁ'@arﬁpe%éﬂ{}g% ity Ll are %aclé‘ﬂﬁgﬁggihfe& 34 R8
méadbfedsishiy Bk rﬁaﬁoeﬁsydashﬁ&oswémcas& d@mpagscsrhmgdgbg arfyusing the

of a mal el mde grou g ste
saﬁﬁag@h@%wﬁa%@%lrwefﬁdéﬁwﬁh%t A ?'893 pée%%\fwve“t'on
maRsVecledBfcd Viie HaCritgBe froMeabyind 0es t&atﬁtﬁ@blwe(expressed in
contai ning the malei mde grou fromthe resi

n
L/fathd@ses direferahbintha impraedaphar %%In%cgrop%s(%? aggwyd by no
lesENRars ¥ ROHElUGCtRAR cardmey. tIR@Roter akmie stiet Repect to base

(preferably, parenterally) to an i suc
SefURNCES RPRYEING PdiR @@@Oﬁm) %?%@%CQ%EQT&%@Q @ﬁ&gﬁb NO:3,
th& BibldgRal I%lﬁlﬁe Q&s@té@ﬂn@@ﬁe@ﬂf@@ﬂ@ﬂhﬁmélFé'llﬁ-’lfr%lh@bhbﬂf-h% SET’(U’EI’I

pr ot éin, nor e referabl%q,\ al bum n

exbroahel B hGLBE BT RO e 76 Cah e tizn 0 66 B s aheastred using

thd Fn%ﬂﬁfd@ IdebEtibelHEHIRY | Fep UbmParisdint fifpdgels @hd BgRke same methods
charged ("cationized") and then thiol ated us

of SteaRdrgMeNd AUPINNYC Rgelresadersiing odhe H@Sﬁ?ttm\(eé‘t'@g maydiayg @
d}iﬁé'éi Gl i Y rafgSCREM labbiites RCBigpé e thﬂi‘ g0 hhi ‘Dlhls’ﬁd ﬂda improved

rged reconbi nant human protein nmay

pPhaumeRoKingte REpPSTies ®hp &yefaaﬁtﬁ PeRjide @ER) @H%tgat%ﬁ Bmﬁo "??StﬂP@ a5 fold
m@éése(l %'icf’&gl@ Pl ﬁfe"br‘é@e?ﬁﬂ? % le&b {?ﬁéﬂrao?ﬂ/@l&ﬁbr’@b% febiological half-

ester resul tant avid ated human protein nay
life; g mipse pé%f@rtaébr o tass éwtaw%@ }/ IpErREsg in W{éeﬁa”éﬂif'lﬁ%en
previously biotinylated using methods standard in the
art. Thus, the result is synthetic peptide that has
bEerStabili¥ed to macronol ecul ar carrier. In an

al t efogfid Y@a BIRATiGal phREndTBOL AN oAU @e é?f@bf hrBteifsBahdiseptides.

genetically expressed wth synthetic pepti]
Theeg aregfariqus U@ﬂtﬂds feretetermining ptabiityn s knowy mho%ee%f%'@ﬁ’d@ the art.
| Gé PresBhOiRgenti
I SR R BB TR Pt %&Ff“ﬁ%*?qanﬁ e DA
cogwijaeha stabiiiborgpragesipd e me'tipg rmrpsatiex oF @ g th%range of from
abBU 836 %tboh%Pt L' mo ﬁﬂéférgﬁ% frbfatoBe 883 LabBaNE5°C.
uct is an a bun1n usion protein conprising
albun1n with synthetic peptide |inked at the
C te e - ] i
SRl E ferehth o OB hmiicRbllag iy Faregh EoRphce o
comqonelstﬁedmtewmrem grpulef:emsmlng of one peaote wapiivesfuneipnalities
t
g@%gﬁ%&g@%@aﬁg) 8f N té ﬁal egg % ra &@%5 %bg@érgrgg(%oth the
-Barmngada aed ahd \N-teonimelrendy), la)phamdeabd:aﬂY(aec@tabl@ R4BB-2406
serie whi ch nmay
m?%%@P%SagfgﬁFgg%g%éiﬁ%mse alt'g l'bqlgéjfmar kers (e.g., his3,
trpl , leu2, ura3, and t he | i2Re). An expressi on
vector, containing a polynucleotide encoding an
al bum n-synthetic peptide fusion protein for yeast
expression, may conprise an expreSS|on cassette
conprl SI ng: a yeast pronoter (e g., a Sacchr omyces
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t hen washed, followed by elution of the fusion protein
Wi th a solution containing maltose. The isol ated fusion
weonrais@eTpeaont ai ni ng synt heti c peptide, tested POT/US2004/042918
antiviral activity using the nmethods outlined in
Exanpl e 1, exhibited antiviral activity (e.g., an |1C50
agai_nst HV | HB of <0.10 % al.nst_Hi The
A AR XA i R O O R
inttheedab@eaiiitihglvent i on have been descrl bed in detail
for purposes of ill n. In view of the
descriptions and i Im&ons others skilled in the
art 1@ follywiag ekainpigs, mbnsenbpkymndl pagenetere add Ib}ploglcal

nDdlf and/ or ada h_the %F t ||nv%nh|roo[;e formva Qus
PaERH P B 785G Ao The depSAl PROTRPBHER Y St fiess
pafdifletbRUsre asu@lh)vmndl fications and/ or adaptations are

Iag:)}ndgge%p l?fgr\{\é %I{]etlitcgge anl n a%%%ei&g&%f,g\&?rte synthesized on

mmae denthedTRer u‘sir@gst@fmmm ;mansd st esis teehdigues edd fisiogn

base sequence more o
SIS GHCCERSTES PN gt LT B I BT S feemey futher
coﬁfﬂﬁééé Feralé Jundesnaitied; Ue ahickywere Hddked adtHedN-terminus by an acetyl
subst i t ution

§ as. conpared.to the base seqqu Ec‘b‘ﬁ!ﬁ " N
OrQUR:ATE/GF Atife GripHRINYT PYAR ARAS 9TAYR-SHSORBHETT SUTSHE! e M-
teMMAEs et kerfirUEDIARE clREVAYR fasth t resdingthe pebtided weng mécipitated,

charged, ani no S troduced to formion. th
oris0 BIeCHI FleoHES HREUAFRin &SP RIS R AV SR bl Tlelse-phase
hlg?rﬁ;%rﬁﬂﬁm@n@é liguUie@ clapriabRfraghypamd péitideddehtiheaetanfiried with
ynthetic peptide denpnstrates an inproved biol ogi cal

el%pérpﬁgrawnasgsspgg%?t@a to the base sequence; wherein

t he HidRtPWAaS aBisysed by @ircm{dldhrélymc(mf) ias €6lloase BriefiNCR spectra
of ga) an increase in antiviral VI t%eé ai hst a
wene gbigines ysintha sreddromalsraayipped 69" %%’“ %qgj'%‘ht@g‘pe e

coﬁ@%llér”ﬁﬁ@‘ésgct@"'\%mgiﬁbﬁ at PR BPe Btrzdmelsr (Am) steps from 200 to
synthetic peptide havi ng an am no acid sequence
é

26@enm.weth 3 A Srara b@a@\@tfs apeerfvica) pvReinglimeplet spcoagrisipp After
thé\Q—:‘Iﬁ% uffF@dnk ve s:ﬁbﬂéct@EQpbaré\Weﬂe sHb&h&d Usnh@@ third-order least-

synthetic peptid ffers from base sequence
sqaamsmobwoaﬁalélt wltfm aaaonwvaifveamq*mv algp &Q'V? ﬁaf}d@ﬁ%/ eeldngls- Raw
hgtdtéhdard methods, and
e”gﬂiM| i O?Herbohvgﬁm%%éa?\%ﬁﬂﬁéelllw‘@tzﬂs g ard methods, an

am no acid rises el i xpromoting
pltattadnmasafd:wed\{avalﬁa@gMéDm 200ttn66§y1m ivetsus [Pleptd-aeldegrees om?/dmol).
t \" d
POSTRBICIE B R s TRIAEIE N B Ban Bt fethds B0l exprosse
aspentary |hehd|tyantIDNMt 25%2() m&ss@@meoh@‘ toernmab s’@bdlty Wag perfprmed by

i ncrease in antl ainst,an HV
ey % S GpUn Dt Gont B gl dntnns oyl Wi asad b pters
wilBriFRgS kb tiebraGoPti m§§r Tlhéé§tab|l|ty3or dachysairiphd (ecg. pswithe:ﬂle peptide),
conpri sin iequence derlved fr

aseBshIE oy o d ey e o6 Royospoiginh iR FGm value
of HRGirkDidatlve BhRe ﬁidﬂmbh%r%ﬁi@hhﬂ i c peptide du ffers

from base sequence ural i i na.acid, ..
subsDidetRTHIG BHHIAS %i“iﬁ'g{ %r% %Wem%?sqr%pgmg ¢ abliiy to inhibit

tré?ﬁHnQ@dH&'ﬂ-ﬂV'tth ﬂ@e 6fm§ syﬁtﬁétlc(;béﬁtldas abwra.hgwtmfpresent
charged am no aci

th h
ST Y Oy LS g

peBRéd @&iveéﬂ%n( e I-QR‘WST cﬁﬂ-llvgpam to ierpra@ctiviel of laativihbctivity
activity erein the

ical acti
o@sﬁ@pll@ g/gOONng% parﬁlﬁylgrlybfantl\g a ﬁtIVItM ggg%{geéd Pﬂn%ﬁf' Iu@hrglmfectlwty
as3ay (“Wegr-cesd m&bmm ddbé& sédedicly. LNGL Patent K6] GRBBIT82)has been
base sequence, roved pBarna oklne

shom@ie reaseably carre'/atestyrﬂnﬁwfa' 2y PORRIVES HTR foh fesgpme HIV gp4
am no acid sequence derived falom a base sequence of
one or nore of SEQID NO'2, SEQID NO 3 or SEQ ID
NO 4; wherein the synthetic peptide differs fromthe
base sequence by: (a) addition of a plurality of amno
aci ds |n repl aC| ng am no aC| ds ln the base ‘sequence,

o o o T
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7. A synthetic peptide according to any one of clains

1, 3, or 4, wherein between about 5% to about 60% of
woOheoslmameo sequence i s substituted with or repl aceaskp4a42918

conbi nation of helix-pronoting am no aci ds and charged

amno acids. 8. A synthetic peptide according to any

oo AT, ST s ASEIADG) M BB g Bors

sc@B fér, reduchoﬁ ofnfeutigeseinds, ntarkarﬁploymgrtr@ mdmaingeezi’elhrtes MkGhor the

i nation the eof eti i de.ac [
A T
traﬁydaﬁlme ititePSRPréstforhéfsa @@alaaweﬁawtépbaén gnrteydra/en wrmaHadLTR

to helicity of the base sequence. A synt het

The Spal @og@ea@sjbefﬁjw rpgdlg?g,tqjﬁ@ahgp |rbi]hg|r1,11t§leggs agd cgn bsfdezected with
thé"kgéﬁ%dﬂ)sﬁ% sDiReR8E hGolbsRkdifiRg Mﬁmaenfewwem@ ﬁﬁlectlon The

as conpared to stability of
nug@qu@rsé@nedmuckﬂ cgpiturs teseistadas %@b@&hﬁ Qum@eﬁﬁfynf&ﬁ%ous
VIrBEs o 'Eﬁali]engg inoduluin If Hereis JrW SkefouR@ BPINFeLHiBE pﬂﬁﬁgé@tadmmg

nore o ditional 1 to about 20 am no acid

Infaeted Bellsnare enpinRiedEsing @ Gfe2dmagay@ad PatT Primeniang Hakqsatory
ad%éﬁ%& %&ét&s BRRE b QEeérSre%ﬁér‘ns\l‘]ﬁﬁbet@eéW{nﬂIsl |ﬁ;‘5ht%fndftﬁ@ Hhmb@r%f

amno acids fromt N-t er m nus t he

infeeiqd eeltseviguedradipy ¥ Imﬁéers)lﬂih?eMA@l ﬁ@beMé\@' PESYE ?\5@?4’ reduction

in %ﬂ?cﬂglﬁg ﬁtbroﬂﬁ'll V& QP@%’ e Blflg&taéﬁcﬂ%ﬁeééjﬁ]eﬂinrﬁd?? cutoff value for
T e ase sequence from whi

asseasingentivira) @ptl\(l‘de( IC§0dis rdﬁfrre%i asihg Can%!tr@f'% Hf %ﬁt'VP inggdient

re%fﬁﬂ'@tmg 509, ﬂeQJu rpﬂ idvet fveréT’ut%F)e I@'pﬁ@ésﬂ?e@ié‘é f@lf aﬁtmﬁal activity

sequence m Whi C he synthetic peptid

wete diluted mthzarmswm:ﬁﬁtaﬂ@n% ape T%ﬁéeda@@tslrpm% of E‘Pé?ﬁle gaanst an

HI9 no‘ﬂtlufi‘lI d_| dsted to Id4ap %xnrﬁatefytﬂ%bb@roog‘ﬂ'ﬁ?été&'c@l@s/\ﬁell ofa48 well
nponent Jsel ect dorrom t he group consi stin

" p@éﬂ:tmeapem\d@t(indhgreape@tye ddufﬂfriﬁr\/\f?é@éieiﬁg &CMH%PMAG' or MAGI
ceﬁlé: g@%mplbg ﬁ?gﬁﬂlse BPCLﬂzi %ﬁrﬂrﬂyu%chl%\{&‘rarﬁ%?bitgﬁ of i¥BEtich and cell-

ereo 3. A synthetic peptide according
cetl Gusidnefery., 1A20) fuastaldded mn@verﬁusrqgoraiaaomaﬁ%ﬁiHB/e'nte@fl@aand cell-

ceI (,(')rg[ ﬁ%c? fﬁ@c&@%ér%%bﬂgeﬁ’?or@r}ﬁ?r%rd I £hd B8 tikdand stained

unc armaceuti ca ccept abl e
withehe Xegal sabsitate tzmttﬂte@tml‘éﬂnf@@ted celfs; Td\e THIMeRANSK H'é@qt%ce”s for

eatcn %Bﬁ%l an%%ePﬁ&elelfiloﬁgé}é g(efé%ln%d RERthd R mUder hdltRen the
one of "claims 1, 2, 3, 4, as an active
IC‘60|waapelauﬁatads(ab}sneamrblnlug/mlher apy of H V infection. 15.
The Vise of a.s et | 14,
S5 E A IF Eo BE5 A5 B o g e
sehh@rr@pﬁutbeqommgledmasmgmamm layotary orethastse Basicallyoafiar

e
cohcerration clbse ¢ the 1C60) mlwltmmmmleadmg Méleoﬂh@cal’@dare sptiripereafter).
Tt{q?{yltﬁrf%%(?éa %lh%% §ﬁ$ :ni:ogqorjgg #B nBE)gsﬁl' e@% Hs%ﬂ{ m?/ﬂhs ﬂgrvested
framy tHid ki oupe pf culeraisaseditnpidcbcalsan msmtoncamlné of culture with the

o RSB Sk BB A A g o ot oo

cutéfe! iThe sacemd djuhg of OUIMralsméJﬂtamb@ anél mergloeext foderesence of virus

S B RSB Y PR Rhes AR U BB KR 5 o

neaded tdJildy @eﬂera&@\nl’@ idd2td PesiFaDid DeN@tiviBal a8EQty dbthe peptide (at

2 DB b RIGY Ot PP k0B S HIPRG o7

SEQ Hdp dd¥r@hingSEitarhiacokin &, préfegidDaNgnbdtic Beffidedr a base

SR 0 e BB ST 6 985 ey e

SEQ I D NO 33, SEQ ID NO 34, $EQ ID NO 35, SEQ

NO 36, SEQ I D NO 37, SEQ I D NO 38, SEQIDN039 SEQ
ID NO 40, SEQ ID NO 41, SEQ ID NO 42, SEQ I D NO 43,
SEQ I D NO 44, SEQ ID NO 45, SEQ ID NO 46, SEQ I D
NO: 47, SEQ ID NO: 48, SEQ ID NO: 49, SEQ ID NO 50, SEQ

7~ r~a P~ T~ 1 ™~ P~ T~ 1 ™~ P~ T~
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and the cell an anmount of synthetic peptide according

to claim1l effective to inhibit infection of the cell
woypoddlog79626. The net hod accordi ng to clai m 25, PGn@IS2I0m042918

the synthetic peptide is added as a conponent of a

therapeutic regimen. 27. A rrethod for inhibition of

t [ ddi
cypqiBOIary Toniivs TMAsbelRiodianahistnet 20T eL JibRisirey Beprdier
deemiigl prearinacoltivstionpt@peefidc at kuewi i tha iartbnl At varfoas ttlnms post-dose,
o35 Safpia ek i RBeme e by cr BT Rator ogegnS Ehifles vere
staredrfroreantintibénalydidiby B0EVIS i(tuldgfiromatogliphy Anastdpedtréroetry) in the
elgﬁ?rg%léjragl : q?%{tlpl_{"%-\ll%} @ég% 2 sgptng{l%%(f,qr%%eﬁr Et ac%éqg t he RUER feluted from a
C1$3'yrmlPIt$t:DIOmnefmth azlgraﬂmboﬂad@pmtaleanﬁ boiffer off 1 OcrinM ammbnlufq acetate,
pl—ﬁ%@h gﬁﬂpotp'n ){stn afa%nqgwl%n#érgé{%ﬁt%n tgg with elther two or
three vbeidsg abéten‘t/rllds géntainmgt(he Ypfoasierseel. dumicatel dajibratidmn
eI B Gl U BEAL SRS 585 0 BB e
sahripldstiridi anglylzed béfosd amd aftartne Ba‘npllgs Comtbmtrtgl aglthet bﬁwthetlc peptide or

virus, in

a8 SEHATE. PRI ERtoPRPRGeF dert sfhitsddePLRE AT
coh&dtitRitibn-tin¥ dates using edi#er nAorivedxpodertial ot mlwbon@wt-hmathematical

H V-infected ind | ¢ i si d o
R
of afﬁﬁ@f nffbftgws:\@asauréedo ﬂ&leﬁbllcﬁhhra?g 8Guation@we, used torcakulate area-under

ef fective ‘

eve, in r i vidu a .
tng Res T lon redtiepins [RUcE it Eony BRaRg 5. hd terminal
elifiiibahamgfeqt 3. reduction in the viral load of HV, an

increase in circulating CD4+ cell popul ation, and a
conmbi nation thereof.33. A nmethod for treating an
AUt V-i nfect ed ixd visgwal conprising adm nistering to

the indiyidual an ano f th i d .
k4 B R ST o YA LR ot
equbB@isatbstisihy tréuastrib@iohhdaieiration phpsdse Bdslpealvseql ethemono-

fromthe ou ns g of .g reduction in t iral
expsTtal TagRls Warp vorch B 4° R0 ot dietfos aee shmnEied.
cipopul ati an, argbg/ eagrteggéu ihheweef . 34. A met hod
for treating an H V-in ect ed cLéw dual conpri sing
tYadni ni st €t i ng PEPHE | N h amount of synthetic
pepti de according to cl a| m 12 effective to achieve, in
the treated individual, @ t2erapeuti c application
selected fromthe gé&%ﬁqp Bn%i st ng of a reduction in
t he |Miohalenlbearneit akBording fo thaqiresshe inventiin! Qlﬂyﬁﬂheﬂ@péﬁﬁ@t was
cell population, and a conbhngtl on t herepf. %&% id
syDiheFirRIGoXPPh hak asiRopnared fodhe bassyseqeqee o It's amino aci

seqdfdevis de et B@dé@w@@@bhﬂﬁﬁy ofdfinb Reids ca r|*5|ﬁg bh@bﬂﬁy)re helix-
to inhibit transm ssion_ of Human | pung icie

. prompling ammgsciRAS GeTPHIEdSRSy HegtspRids adad.an amino acid

seq 0Ol <EQ 1RO, 1Ssyntdéie J2pti@d hédbrding & 1B pleskntdiBition was
1 <211> 36 <212> PRT <213> Art|f| cial <220> <2 ?
lﬁé'si LLIQUS in relation

syg{esirad fo eumresg@PIgralily of Palix-gomoting, aming a§id
to |b'a§e @dﬁeﬁbé‘ coistivh bf 88 18 MOW. Nwith Refdfenddtdd é\blé-yssy%ﬂetlc
Gn Ju Leu Leu Gu Leu Asp ‘i AIaSe %
pepsd%éccnr?inmthwppemémgsnt@zﬂmaﬁ %Onioﬂq p&é&% ase
se_?aé&% dieithéd SEQ@ID /EODr SE%SFD ant 16egnbpﬁ3¢!s.<:é499r%n?eté@tand
hr Trp Met Gu Trp Asp Arg

biaiggicalqiramelerspag JewaIney §S8g ﬁhi@@thqdeb@/ doripbadn E@fﬁp'e 1
hePSiR. 1 et&nfinish BidioGicaabtivity bs 29sesaed By Ghiivifd Hethvity, difidsdbwere
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<210> 3 <211> 36 <212> PRT <213> Artificial <220>

<223> synthesi zed <400> 3 Trp Met Gu Trp Asp Arg G u
woizeosAsToesn Tyr Thr Ser Leu lie Hs 1 5 10 15PSeUSk®W042918

lie Gu Gu Ser Gn Asn Gn Gn Gu Lys Asn Gu Gn

SRU 20 25 30 Leu Leu G u Leu 35 <210> 4 <211> 38 <212>

T <213>

vineUiRRE WHER REReOR g RGP P PAER g base
amgbfaoﬁﬁéedkgucé ob SEQ) BN OtZ2orr$BQ 82 INQ:4 Uthd resiGtant Gral l%te being

S n n Gn G U Lys Asn 530 Gn Gu Leu
de?ﬂ%ﬁtg 8s R\ (5908 rbandSusseiuenifoB355° prr <o13>

Ar t ipfiinciefirered0 TasR23 as eyibhesl iz aheptiOof thikativhsediepce of

o R D e B AT
der@e@l s nth&ﬁc PERidSadcatingSo B2 dkb@en%hm/ehmn (#)\deBhanstretes an
<21 <211> 38 <212>

mcgezagggw g?m’% £8P 8Q MCIRRSS T a-FFﬂRrirgelzﬁJf Abtatfiil f%d% ?bggt%fold or
gre%lté}) @n@l (b) Gerfbristrictes ASignifdamt iNceeade dn antﬁnranacwny iag u@leupected
a lLeu

Im@puedzgo@glogba%ﬁgy anmg@arug\gasn%aaﬁe é)&qjcgs ??i/tpbyéin)@% of the base
secﬁ?en‘égégg%_laﬁmmesérdmﬁ (e&ad.alvire2 R0kate<PRBRY3y Nt hesi zed

<400> hr Thr Trp Qu Ala Trp Asp Arg Ala lie Ala

Gu Tyr Ala Ala Arg 1 5 10 15 Ala Gu Ala Leu lie Arg
Taﬁlbal Blicbh IBaI@n'd ER|BgichiMaklviralatsivi Pat@met2ts 25 30 Al a

aley Arg u-ley 35 . <210> 8<211> 239
SEQ ID HeI|C|ty Tm (°C) | Antiviral Antiviral
NO: (%) Activity Activity

HIV-IIIB IC50 | HIV-RY IC50
2 9 <10 <0.10 >4.0
4 10 <10 <0.10 >4.0
5 51 >20 <0.10 <0.30
82 11 >10 <0.10 <0.20
84 18 >15 <0.10 <0.20
85 91 45 <0.10 <0.10
86 66 30 <0.10 <0.30
87 11 <0.10 <0.10
EXAMPLE 3

In another embodiment, produced was a synthetic peptide comprising an addition
of amino acids comprising helix-promoting amino acids and charged amino acids (in
forming a plurality of ion pairs), in place of amino acids present in any one or more of
base sequences SEQ ID NOs: 2-4. For purposes of illustration, synthetic peptides,
exemplified by an amino acid sequence having any one of SEQ ID NOs:6-81, and 83-95
were produced and assessed using the methods outlined in Example 1 herein. With
reference to Table 2, these synthetic peptides were compared to a peptide derived from
that native sequence of the HR2 region (base sequence, SEQ ID NO:4) and against
peptides having substitution solely consisting of /, i + 4 arrangements (i.e., without
addition of any helix-promoting amino acids), such as SEQ ID NOs:96-98, for biophysical
parameters and biological parameters using methods as previously described in more
detail in Example 1 herein.

Table 2: Biophysical and Biological (antiviral activity) Parameters

SEQ ID
NO:

Helicity
(%)

Tm (°C)

Antiviral
Activity

Antiviral
Activity
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<212> PRT <213> Artificial

<220> <223> synt hesi zed

<400> 8 Met Thr Trp Qu Ala Trp Asp Arg Ala lie Al a
wa250g7968l a Ala Arg 1 5 10 15 lie G u Al a LeuPCewS200g/042918

Ala Ala Gn Gu Gn An AQu Lys Asn Gu 20 25 30 Al a

Ala Leu Arg Qu Leu 35 <210> 9 <211> 46 <212> PRT

<213> Artificjal—<220>—<223>synthesized—=<400> 9 Al a
Pro Lyb e The TLENVATE Jo30 1 BTGEY ICR0 ala 1 e
4 Ala @p19 5 10195 Ty 79 19 gy Alalleu He
6 Ar g Al b7Ala A3 adu arldPn 20 25 4.1 sn G u
7 Ala Al a4beu Ar35d u 166009s an GlyOd% 35 4045 <210>
8 10 <212438 <p4®> PRT| 048> ArtifilcDHI0 <220> 223>
9 synthesided <#80> 10 Ms0.1Thr Trp G<O-W a Trp Asp Arg
10Ala H e6Ala Gd8Tyr Al d0ADa Arg 1|5011®@ 15H e Hu Al a
11Leu H eetvrg Ala2Ala GrO@®U G n GJr0AE0U Lys A3n G u 20
1225 3D Arg Al a| ksu Arg| huolLeu 35 2009 11 <211> 38
13<212> PR3 <Z2IBs7ArtiT|epab <220> <233r synt hegi zed
14 <400>"THo ThT Thp Irp Gkgofla Trp 3Ig Ala He Al a
15uu |y 8ﬂa A goATg 1[303F 15 H e a Leu He Arg
16’,'\‘: a {-\u To T O §1 O 1 AU LYS A§TgHqr 20”2530 Al a
7 eSOy Ot SP<a a0y 12 <itbagis <21y PAT
TR S A E LB €0 DM A i Vg
_1_9Al—a Ar:*5ir§ 1)225“ t' g ?“OL ?—\! g Lc:u'I ij.dgdir:::\l ’: ZI a ?SI n
205 @ 6B n B lys AbROADY 20 25 39 W oA ooy Arg
21g u leli®45 <2148 J1"2 <2£91038 <2104 %E#}
22 67 46 <0.10 <0.10
23 56 41 <0.10 <0.10
24 71 40 <0.10 <0.10
25 89 42 <0.10 <0.10
26 82 38 <0.10 <0.10
27 88 59 <0.10 <0.10
28 68 39 <0.10 <0.10
29 82 42 <0.10 <0.10
30 78 43 <0.10 <0.10
31 54 29 <0.10 <0.10
32 61 31 <0.10 <0.10
33 63 34 <0.10 <0.10
34 69 36 <0.10 <0.10
35 6 <10 <0.10 <0.10
36 Agg Agg <0.10 <0.10
37 80 43 <0.10 <0.20
38 65 49 <0.10 <0.20
39 78 44 <0.10 <0.10
40 68 42 <0.10 <0.10
41 96 65 <0.10 <0.10
42 97 64 <0.10 <0.10
43 92 65 <0.10 <0.10
44 55 37 <0.10 <0.10
45 61 39 <0.10 <0.20
46 70 441 <0.10 <0.10
47 73 42 <0.10 <0.10
48 65 39 <0.10 <0.10
49 63 37 <0.10 <0.50
50 90 59 <0.10 <0.10
51 97 65 <0.10 <0.10
52 >99 72 <0.10 <0.20
53 94 59 <0.10 <0.10
54 95 75 <0.10 <0.10
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<213> Artificial <220> <223> synt hesi zed <400> 13 Met
Thr Trp Gu Ala Trp Asp Arg Ala lie Ala GJu Tyr Al a

walkeosAeped 5 10 15 lie Gu Ala Leu lie Arg Al aP@raSeaom042918

Gu dn dn Gu Lys Ala Gu 20 25 30 Ala Ala Leu Arg
G u Leu 35 <210> 14 <211> 42 <212> PRT <213>

Artificial—<R20> 292~ i\ylr\t hesizeq +4—Mat Thr
55Trn G-u 5ZLa_I;§5—A5-p—Aa4§%ﬂQa;L: e—Al <0'§G' Tr a Ala
56Ar(1 1 5570 15/ 88e g ulAPd0 ey lie fro\-TOA‘!ay,A‘!;I_Gn du
57Gn A n’& u 1y39Asn 5948 25 30 l\lﬁgm aleu Arg Gu
58leu Trp88iu TiA1Phe 35<800<210> 15 <> 42 <A12> PRT
59<213> ABPRIficlAb <220»<RAP3> synt Hedied <400 15 Thr
60Thr Trp76iu Ald6Trp Asp0Afg Ala 1ileOMG Gu Tyir Al a
61Ala Arg4l 5 10285 |ie|@U0Ala Leu [I190e1®rg Ala |[Ala G n
62Gu Anm Gn Gu Lys A3r0G0u 20 25 |30NG Ala Leu Arg
63G U Lelighrp G 88Trp Phe0l3d9 40 <210><0lf) <211> 41 <212>
64PRT <219x Artifncial <280 <223> Swufesi zed 400> 16
g5 1N TN 38rp u Ala TiroAsp Arg Allxd2@ Ala Qu Tyr
667y & A g 118710 I5[ihgod U Ala [lgibd1 € Arg Ala Ala
570 ™ S g I3 U LYSoApT G U 20 4pi@0 Aa Ala Leu
o g Suoh ﬂ” o Trp r’umoolzb 4gﬁ:4l\,>< Iy <211> 38 <212>
GO 220 S I DA it L A i
NG A AT ICTC AR AL T 1 ARSI A
A M X ORI TR P
72Q y Try Phe 3% <210> 1850115 49 1550 ppr 221k
73Artifigial <220> <0.10 <0.20
74 <0.10 <0.20
75 <0.10 <0.10
76 <0.10 <0.10
77 67 40 <0.10 <0.10
78 <0.10 <0.10
79 72 38 <0.10 <0.10
80 80 61 <0.10 <0.20
81 91 46 <0.10 <0.10
83 34 11 <0.10 <0.10
88 <0.10 <0.10
89 89 44 <0.10 <0.10
90 80 44 <0.10 <0.10
91 95 69 <0.10 <0.10
92 97 73 <0.10 <0.10
93 93 70 <0.10 <0.10
94 96 83 <0.10 <0.20
95 90 53 <0.10 <0.10
96 17 <10 <0.10 >2.0
97 37 <10 <0.10 >0.50
98 47 23 <0.10 >1.0

Agg- aggregated

With reference to Table 2, as compared to a peptide of the native sequence of

HR2 (e.g., any one of base sequences SEQ ID NOs:2-4) from which it was derived, a

5

in antiviral activity, an unexpected, improved biological activity, against virus resistant to
peptides having any one of the base sequences (e.g., SEQ ID NOs:2 or 4) (e.g., virus
isolate HIV RY). Additionally, a synthetic peptide may further demonstrates an increase
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<223> synt hesi zed <400> 18Trp Gu

Ay Gy Ser Thr Thr Trp Gu Ala Trp 1 5 10 15 Asp Arg
wabhkeoslewel a A u Tyr Ala Ala Arg lie GQu Al a Ledriusen04/042918

Arg 20 25 30 Ala Ala Gn Gu Gn dn Gu Lys Asn Qu

Ala Ala Leu Arg Gu Leu 35 40 45 <210> 19 <211> 48

in @i‘%@%@%fﬁ%ﬁ? Aﬁ-{f%mégau 1} fa?%c%O biég g’ l?&)la; X&érga er)Z %%lcompared to
angbne GitheAlage Sbquehces (6.6, $EQLD NOE2G é). Na Leu lie A g

2 G T 50 okl o Iy et

pedtide &thiee B&tivéGedberc21dHRD(es@ 1dry die ofDbRe seftienc2d BEQ ID NOs:2-

tificial <220> <223> s nth sized <40Q>.20 Thr .
4) %r)ra v@l%u ﬁwgs PBV%B sx‘pt&e ReR \dg a'&f:%é uo.}her pr/gﬁgnt Aﬁéentlon
additignally3e 3Q inladditien toldemiingtréitig dd iecrdnge W laalléityi a@t nin&kpected,

. dn n Gu 2 0 _Al I

m@g@%ylo&c‘@l %%Wlt@eg;ld@r@fe@éﬁlal?y ergg‘us rafA‘E% %%%L@f% @%Eample

me‘b@u?ﬁl% ﬂng Elhoegr%ih%? of_’?_ﬂrémfalbeuteﬂ5°€2&@bom%3® and more preferably
synt hesi zed < > rp Ay Gy Ser Ay Gy Ser Thr

fromhgbopt 86% 19 2ROt §%6-Asp Arg’ Ala™1 5 10 15 lie Ala G u

Tyf 17%’0%5/%' éhd@ Sehb&tﬁatéiglhg L%g%@ébtéd %ﬁ{oged\b@lo@@l &tﬂnt?@f a

sym_téatlcagemue @560591119;0 ihe progeny inygntion, ss aPﬁ@lSS@é%zﬁa é:]etﬁ‘mr“”'”91 the
an%?dl Ebtﬁht%of ﬂ/‘l%?sgﬁthét?@ §€ptﬁilé"§gaﬁ§t éﬁFHI\FQtQQﬁ ti?a% dgfr@ngﬂf’étes

rosistanas © thoagbiinehs Pres deRPaDBUN IR SReRS APl i derived:

ang(l%? cgnﬁbr@trﬂtl%ﬂhelsgﬁhéﬁ@lpiéﬁfgkﬁgg%g@l%llqﬁétgltﬁ' @5 hedsuedby an IC50

of Jgssithancy. 49 vapgoagaitst the IgWrﬁtf@@gﬁhgggerggrmrgt%fesstance to the activity

of a base sequence from which the synthetic peptide is derived. In another

Trp Phe Ay Ay Ser
Y

demonstration of such unexpected biological activity, synthetic peptide according to the
present invention was used in attempts to generate resistant virus in vitro. Thus, for
example, a demonstration that it is more difficult to generate resistant virus to a synthetic
peptide is evidence that such synthetic peptide has unexpected, improved biological
activity as compared to a native sequence from HR2 and/or a base sequence.

Using the methods outlined in Example 1, synthetic peptides having the amino
acid sequences of SEQ ID NO:9 '& SEQ ID NO:10 were compared to a peptide having the
base sequence of SEQ ID NO:2 in experiments designed to generate resistant HIV. In |
one set of experiments, an in vitro culture of HIV-infected cells was passaged in the
presence of either the individual synthetic peptide or the base sequence in efforts to
reach an endpoint of generation of an isolate of HIV which was resistant at a
concentration of 10 pg/ml to 20 ug/ml of the peptide with which the HIV-infected cells
were incubated. Thus, typically, starting with the synthetic peptide or base sequence at
a concentration between it's IC50 and 1C90, the HIV-infected cells were cultured in vitro,
and split every 2 to 3 days adding the synthetic peptide or base sequence during the split
to maintain the HIV-infected cells in the presence of a constant and consistent amount of
synthetic peptide or base sequence. Upon generating a resistant isolate (as measured
by cytopathic effect/syncytia formation; considered as one passage) at that low level of
concentration of synthetic peptide or base sequence, cells were infected with the resistant
isolate generated from that passage, and the cells were then cultured in the presence of a
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Pro Thr Thr Trp Gu Ala Trp Asp Arg Ala lie Ala Gu

Tyr Ala Ala 1 5 10 15Arg lie Gu Ala Leu He Arg Al a
waleos@emwe@E u A n A n Gu Lys Asn 20 25 30 G u AC@UAR@4/042918

Leu Arg Gu Leu Pro 35 40 <210> 24 <211> 38 <212> PRT

<213> Artificial <220> <223> synthesized <400> 24 Thr

CThr Trp G.u Al As Al
ety S, T BRI AR T T s
of thefLH; @egiscne ﬁlbaséﬁqub;meﬁ"ntil 2@sREn6iNIsalatd wak ganépted. This

eu < > <211> 38 <2 P .

prog e RasIpPaIaR Nt 3oEva i e ST G MR g thepqymber of
pas-LElée%agld/iHémlb'SBT E|f é@,{é (Augb&l @ daypinGachGuocessful Gassa@eriwhere a

. LYS, L H .
vilgh e Wegidg e G SoGeingt BuAl sl sl H uture
reqkﬁ?q f&?reﬁalli@?Z%ﬁjp'é&llﬂe'éaltgﬁéﬁ%v@%@edzmch base sequence or

r < i

R PR B A Tl o
iso%té&g%feskﬁh%ti%s of thk @n&%ﬂntgéigniﬂ%@tl&lmré\lpasﬁges@ abl€Bn“Passage

" n u LYyS n ; N Al L Ar . .
#) 500 darpin tesseats 0 ois 333 it DspEsqrEd f payihbushtpide of the
preﬁraﬂtazlv&ﬁiﬁh hes ietpiled 4D8nicdéd Bhall) Bercompardd 1o the bade peqispce.
Thirseutts h Foie e andinat g frcdrih e ibrgpttey i Hehidbbleal
acti@ity d3MoRbiraad Ay a shhtnetie pepiive, &3 corhpare8fo apase-s@Pienpd frsm

38 <212> PRT <213> Artificial <220> <223> synt hesi zed
Wh@@db‘%s%hqqﬁpepﬁeﬁ%r@% Ala Trp Asp Arg Ala He Al a
Gu Tyr Ala Ala Arg 1 5 10 15

Table 3- in vitro resistance generation

SEQ ID NO: Average # Passages Average # Days
SEQ ID NO:2 15 115

SEQ ID NO:9 19 188

SEQ ID NO:10 >20 NA >200 NA

“NA” means endpoint not achieved.

EXAMPLE 4

lllustrated in this example is the improved pharmacokinetic properties of a
synthetic peptide according to the present invention as compared to a base sequence
from which the synthetic peptide is derived. Using methods for assessing
pharmacokinetic properties as previously described in more detail in Example 1, Table 4
illustrates pharmacokinetic properties of a representation of synthetic peptides as
compared to the pharmacokinetic properties of a base sequence consisting of either SEQ
ID NO:2 or SEQ ID NO:3.

Table 4
SEQ ID NO: Clearance (L/K/hr) | Half-life (1 %2, hr)
2 >04 <0.5
3 >0.3 <05
10 <0.05 >5.0
11 <0.05 >5.0
50 <0.10 > 3.0
51 <0.05 >15.0 |
52 <0.05 >10.0
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He Ala Ala Leu He Ala Ala Ala Gdn GQu An Gn Gu

Lys Asn Gu 20 25 30Ala Ala Leu Arg Gu Leu 35 <210>
wWa200s251960 38 <212> PRT <213> Artificial <220> rRRE1S2004/042918
synt hesi zed <400> 29 Thr Thr Trp Qu Ala Trp Asp Arg

Ala lie Ala Qu Tyr Ala Ala Arg 1 5 10 15 lie Gu Al a

Q

l oy L Avr ry | o
teU—TT €€ —AFg A Tg 6%& Gn—Ata Asn G u 20
53’)!: 20 Al A Al Q. o~ 1 ry |O 21N foYa) 11> 38
54;\.« Uo7 é.occxl Y b }zqo Z1U U
<212> DDT (')1 £ oY 2 ; 2929 o eSI Zed
[ == ¥ = T T\ LI ™@X [ay sy Ay aye ) O_y

-+ j>

O

1 1 |
<400> 30 Thr Thr Trp uAIaTrpAspArgAIaHeAla
G u ARilushatedSha abled, b SyniHtid beplide, &6 vorbareliat aHbage Aeguence

Al €]
o iieh} wsiea g0 el aiapstiny3eraed i Bhamuatpifert propertes
as?ﬂ)%aﬁleﬁ\r A oiié 61 dbreARPmacckdbtic pyopehisi (2en 44 @Arerdt both of
RCTAIEY U (AR I
bygouef_g ﬂhagE'SarB(ﬁ) Bbdu)é:ﬁoml’bléarahoéo E?féi@bl&\l the Ahprolved pAargnacokinetic
u.lLeu > < < > PRT, <2

Proparties Qfiagy '99825%%9%?? led Y2 1S53 55 ol ingrepse in
bidl 6@c§ﬂhg|f%ea fgéflaraaﬁ/pnd\ms )ﬂdaem al i @foﬂd acfdage Trybuorabgaswlf-nfe and

[ Gu

g rbreiere b 0O I9FS e AP 0B EeERPss s OWSELPeElar g oo
Leu 35 <210> 33 <211> 38 <212> PRT <213> Artifici al
<220> <223> synthesized <400> 33 Thr Thr Trp GQu Ala
Trp Asp Arg Ala | i EARY t—f@Tyr Ala Ala Arg 1 5 10 15

|'i e fHelbrébaént ifientibreprdved\or shhtBetid pepliads &bdoréng téhe present
ln\lfe¥1?|or'$s V\r/]hu% goszs%sg gntlsvcl)ral activity as evidenced by their ability to inhibit
transmission of HIV (including, unexpectedly, isolates resistant to a base sequence from
which synthetic peptide was derived) to a target cell (e.g., see Tables 1 & 2).
Additionally, provided are uses of synthetic peptide according to the present invention.
For example, a synthetic peptide according to the present invention may be used as an
active therapeutic substance in therapy of HIV infection. Also, a synthetic peptide
according to the present invention may be used for the manufacture of a medicament for
a therapeutic application comprising treatment of HIV. Additionally, a synthetic peptide
according to the present invention may be used for treatment of HIV, including a
therapeutic application thereof (e.g., reducing the viral load of HIV, and/or increasing the
CD4+ cell population, in a treated individual). In one embodiment, a method of treating
an HIV-infected individual comprises administering to the individual an amount of a
synthetic peptide (including a composition/medicament in which the synthetic peptide is
an active therapeutic substance) effective to treat the individual or to achieve the desired
therapeutic application. With respect to the latter, a baseline value (from measuring the
parameter of viral load and/or CD4+ cell count) is obtained from a clinical sample prior to
treatment with the synthetic peptide. One or more clinical samples are obtained
subsequent to the initiation of treatment with synthetic peptide, and from such sample(s)
is measured the parameter (“test value”). The baseline value and test value are
compared to determine if the desired therapeutic application wa.s achieved from treatment
with synthetic peptide (e.g., a difference between the test value and a baseline value may

be an indication that the desired therapeutic application was achieved).
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Ala Ala Leu Arg Gu Leu 35<210> 34 <211> 38 <212> PRT

<213> Artificial <220> <223> synt hesi zed <400> 34 Thr
wohoosepedE u Ala Trp Asp Arg Ala lie Ala G u TPCTAIS2004/042918

Ala Arg 1 510 15 1lie Gu Ala Leu lie Arg Ala Ala G n

Gu @n dAdn GQu Lys Asn Gu 20 25 30 Ala Ala Leu Leu

0 i i 5340823 5B R 0187 R tapprigon o o
a tdigpt édlicoApaisiig @dAisg té\tig: idua andéherball 4B amaynt oflspnthetic peptide
bt R el SIS S s B B
andifgr &hbodhent, Boviddtiisa It BrinBRtionf angmissionaif &IV to a cell,
coégﬁgig gézrﬁ%guniﬁgé {ZﬁZSI iﬁﬁtge %%gﬁcfrsoq T(%}rll M@ra]_ng%rﬂiﬁai%{gglrﬂhetic
peptild fclidingoahé preskhtinvergiolededtiva tainhib@linfeGion @ithe Gellby HIV.
noliedan o s B B Rab i Mooy St 53 Gien v
gp8Y RidapsdszRsion 4efvecd thé\ital lnysmifthne Ahdcéll me@brankr durifganfection by
3R e ot B ShsE 1 B P Sl gy
andonBéF shhimefit peslide d8cordEignto Giepresentliy@ntiem efBeaiivaltainalbé HIV
w5 R 35 R B P 1 e o
to tArlﬁét iﬁrﬂrigd&lﬁé n%lyldsﬂaézdﬁ&’ \% o'FlaRIhigbgmiisbéshegmsu:iﬁegﬂrtproggadéug usage
ormgg risk se bghavigr prophylagti y@‘ I, r@t‘e,' case of
an@llv-g'uicg:jnﬁ;z uc;_‘éﬁn gfeebti%a gm%lﬁja?\l%au]g Be @aﬁAsEaslué‘ig:inesgbliOtself
anéf?or in conjunction with a regimen of doses) to reduce HIV viral load in the individual
being treated. As known to those skilled in the art, there are several standard methods
for measuring HIV viral load which include, but are not limited to, by quantitative cultures
of peripheral blood mononuclear cells, by plasma HIV RNA measurements, and by
measuring the viral nucleic acids by a quantitative method involving nucleic acid
amplification using standard methods known in the art. Methods for determining CD4"
cell levels (a “CD4" cell count”) are standard in the art. Such methods include, but are not
limited to, flow cytometry, immunoassay, magnetic separation followed by cell counting,
immunocytochemical, and immunostaining. Standards for HIV viral load and CD4" cell
counts which are indicative of various stages of HIV infection and AIDS are well known in
the art. One source for such standards is the Centers for Disease Control.

The synthetic peptides of the invention can be administered in a single
administration, intermittently, periodically, or continuously, as can be determined by a
medical practitioner using methods such as monitoring viral load and/or blood levels of
synthetic peptide. Depending on the formulation containing synthetic peptide, and
whether the synthetic peptide further comprises a macromolecular carrier, the synthetic
peptides according to the present invention may be administered once or multiple times
daily, or periodically during a week period, or periodically during a month period. Further,
the synthetic peptides according to the present invention may show synergistic results or
added therapeutic benefit of inhibiting transmission of HIV to a target cell, when used as
a component in a combination or a therapeutic regimen (e.g., when used simultaneously,

or in a cycling on with one drug and cycling off with another) containing one or more
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<210> 39 <211> 48 <212> PRT<213> Artificial <220>

<223> synt hesi zed <400> 39 Gu Lys Ala Ala Arg A n Al a
wa2sAsT6M a Ala Arg Trp Gu Ala Trp 1 5 10 15PESS200g/042918

Ala lie Ala Qu Tyr Ala Ala Arg lie Gu Ala Leu lie

Arg 20 25 30 Ala Ala Gn Gu Gn dn Gu Lys Asn Qu

Ala Ala,.L Arg 3 L 5 40,45, <2 4 2 .
ool A o B Bt oS3 55085 S gy v o
inhﬁ@@s_?r(eél@éﬁlér HW_LF&GH idt?itogs (26| M1249% a@ theAike ), ABCRT mhibitors,

Tr u A .a Tr 10 . 15 Arg. Ala l.ie Al
relgeormsy i)t Brogdbelnlbiighy rarerse Zanf R st g,
nu@kasidé ar brmudedsite)) pEieadd ibhiblies Adral-Sbecifil teanAkrdptioatinhibitors,
Ao s b s
enZyrpe BV VAlcainds, anddite ey advall KnewAlirath&lant. Tyr Al a Al a

bthheo R Il BB At o
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illustrative antiviral agents, which may be used in combinations with synthetic peptide

according to the present invention, are known in the art. Such combinations may include

-a number of antiviral agents that can be administered by one or more routes, sequentially

or simultaneously, depending on the route of administration and desired pharmacological
effect, as is apparent to one skilled in the art.

Effective dosages of the synthetic peptides of the invention to be administered
may be determined through procedures well known to those in the art; e.g., by
determining potency, biological half-life, bioavailability, and toxicity. In a preferred
embodiment, an effective synthetic peptide dosage range is determined by one skilled in
the art using data from routine in vitro and in vivo studies well know to those skilled in the
art. For example, in vitro infectivity assays of antiviral activity, such as described herein,
enables one skilled in the art to determine the mean inhibitory concentration (IC) of the
synthetic peptide necessary to block some amount of viral infectivity (e.g., 50% inhibition,
ICs0; or 90% inhibition, I1Cqo). Appropriate doses can then be selected by one skilled in the
art using pharmacokinetic data from one or more standard animal models, so that a
minimum plasma concentration (C[min]) of the peptide is obtained which is equal to or
exceeds a predetermined IC value. While dosage ranges typically depend on the route of
administration chosen and the formulation of the dosage, an exemplary dosage range of
the synthetic peptide according to the present invention may range from no less than 0.1
ng/kg body weight and no more than 10 mg/kg body weight; preferably a dosage range of
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including oral, parenteral (e.g., intramuscular, intraperitoneal, intravenous, or
subcutaneous injection or infusion, intradermal, or implant), nasal, pulmonary, vaginal,
rectal, sublingual, or topical routes of administration, and can be formulated in dosage
forms appropriate for each route of administration. The specific route of administration
will depend, e.g., on the medigal history of the individual, including any perceived or
anticipated side effects from such administration, and the formulation of synthetic peptide
being administered (e.g., the nature of the pharmaceutically acceptable carrier and/or
macromolecular carrier of which synthetic peptide may further comprise). Most
preferably, the administration is by injection (using, e.g., intravenous or subcutaneous
means), but could also be by continuous infusion (using, e.g., slow-release devices or
minipumps such as osmotic pumps, and the like). A formulation may comprise synthetic
peptide according to the present invention which further comprises one or more of a
pharmaceutically acceptable carrier and a macromolecular carrier; and may further
depend on the site of delivery, the method of administration, the scheduling of
administration, and other factors known to medical practitioners. A preferable formulation
is one in which synthetic peptide according to the present invention is combined with or
further comprises one or more of an agent, drug, reactive functionality, macromolecular
carrier, or pharmaceutically acceptable carrier that inhibits or delays or retards the
metabolism/degradation of synthetic peptide, particularly after it is administered to an
individual. By way of example, injectable formulations, slow-release formulation, and oral
formulations in which synthetic peptide of the invention is protected from hydrolysis by
enzymes (e.g., digestive enzymes before absorption, proteolytic enzymes present in the
blood, and the like) are embraced herein. Additionally, a formulation may comprise
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wa250g7968l a Ala Arg 1 5 10 15 H e G u Al a LeuPETaS2ig/042918
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<210> 50 <211> 38 <212> PRT <213> Artificial <220>

w5580 SR A R oAty EpBORI o, o
deﬁd:r@)ébané:'ean ImbgeSﬁtﬂi?c\;vhidgliudogiaﬁmmikmtm, @EQX@@SQB(%H‘B:G"S of
.Leu e <210> <211> >, <213>
Bt thenHysca i onted ekt 480 BT B o 1o
Igu IAIa [r pipﬁ:gﬁ: aHe Ala lu T?/rA! aAlgaArLg iSS 10 %g He
uAl aLeu a | ulnin [ 25
Arg GBS 1S e

30Ala Ala Leu Arg 5 <210> 52 <211> 38 <212>
PRT I8 2BparAnt fofdnei skllled 22Be a2 2atbasadtdrethe zeshecth@Damib2 acid

Thr Th Al a T Asp A | '
seqépcit af Regvitgud poalieR GERu e Hedhubbe VAR o
pofghocl&btideSlencéding Slich dynshefis peflides2iay?ibe SYhtiidsirad @ chestructed,
RT <

SCRCINETE-RTUE f A TN T
médang dBhianAtfaatufe pndep (féy exahlpde, ih eivé\beodGeiionTlyy infkbduokigasuch

ool etead g e e BabSt i e A Bt
trahemissn<? HV 14 taxgdtlcell 3Bis<cdbpArenPigTore2dBled An thef artthat more than
ong%%%?]ucleotide sequence can encode a synthetic peptide according to the present
invention, and that such polynucleotides may be synthesized on the basis of triplet
codons known to encode the amino acids of the amino acid sequence of the synthetic
peptide, third base degeneracy, and selection of triplet codon usage preferred by the host
cell (e.g., prokaryotic or eukaryotic, species, etc,) in which expression is desired,

For purposes of illustration only, and not limitation, provided as SEQ ID NO:99 is a
polynucleotide encoding SEQ ID NO:2, a base sequence, from which, as apparent to one
skilled in the art, codon usage will generally apply to polynucleotides encoding synthetic
peptides of the present invention. Thus, for example, using SEQ ID NO:99 in relation to
SEQ ID NO:2, one skilled in the art could readily construct a polynucleotide encoding
SEQ ID NO:5 (see, e.g., SEQ ID NO:100 as an illustrative example). Likewise, and as
another example, from this information one skilled in the art could readily construct a
polynucleotide encoding SEQ ID NO:11 (see, e.g., SEQ ID NO:101 as an illustrative
example). However, it is understood that different codons can be substituted which code
for the same amino acid(s) as the original codons. Further, as apparent to one skilled in
the art, codon usage may vary slightly between codon usage preferred for bacterial
expression, or codon usage preferred for expression in mammalian expression systems.
In a preferred embodiment, a polynucleotide encoding a synthetic peptide according to
the present invention comprises a nucleic acid sequence encoding a synthetic peptide
selected from the group consisting of SEQ [D NOs:5-98, or an amino acid sequence
having at least (e.g., no less than) 90% identity with any one or more of SEQ ID NOs:5-98
and differing from a base sequence by (i) an addition of a plurality of helix-promoting
amino acids as compared to corresponding amino acid positions in the base sequence
from which the synthetic peptide is derived; or an addition of a plurality of helix-promoting

33



10

15

20

25

30

35
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fusion proteins containing such sequence. Inclusion bodies may be separated from other
prokaryotic cellular components by methods known in the art to include denaturing
agents, and fractionation (e.g., centrifugation, column chromatography, and the like). In
another example, there are commercially available vectors into which is inserted a
desired nucleic acid sequence of interest to be expressed as a protein or peptide such
that upon expression, the gene product also contains a plurality of terminal histidine
residues (“His tags”) that can be utilized in the purification of the gene product using
methods standard in the art.

It is apparent to one skilled in the art that a nucleic acid sequence encoding a
synthetic peptide according to the present invention can be inserted into a plasmid or
vectors other than plasmids, and other expression systems can be used including, but not
limited to, bacteria transformed with a bacteriophage vector, or cosmid DNA; yeast
containing yeast vectors; fungi containing fungal vectors; insect cell lines infected with
virus (e. g. baculovirus); and mammalian cell lines having introduced therein (e.g.,
transfected with) plasmid or viral expression vectors, or infected with recombinant virus
(e.g. vaccinia virus, adenovirus, adeno-associated virus, retrovirus, etc.). Successful
expression of the synthetic peptide requires that either the recombinant DNA molecule
comprising the encoding sequence of the synthetic peptide, or the vector itself, contain
the necessary control elements for transcription and translation which is compatible with,
and recognized by the particular host system used for expression. Using methods known
in the art of molecular biology, including methods described above, various promoters
and enhancers can be incorporated into the vector or the recombinant DNA molecule

comprising the encoding sequence to increase the expression of the synthetic peptide,
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promoter, herpes simplex virus promoter, and the CMV promoter.

In the case where expression of the synthetic peptide may be lethal or
detrimental to the host cells, the host cell strain/line and expression vectors may be
chosen such that the action of the promoter is inhibited until specifically induced. For
example, in certain operons the addition of specific inducers is necessary for efficient
transcription of the inserted DNA (e.g., the lac operon is induced by the addition of
lactose or isopropylthio-beta-D-galactoside (“IPTG”); trp operon is induced when
tryptophan is absent in the growth media; and tetracycline can be use in mammalian
expression vectors having a tet sensitive promoter). Thus, expression of the synthetic
peptide may be controlled by culturing transformed or transfected cells under conditions
such that the promoter controlling the expression from the encoding sequence is not
induced, and when the cells reach a suitable density in the growth medium, the promoter
can be induced for expression from the encodin‘g sequence. Other control elements for
efficient gene transcription or message translation are well known in the art to include
enhancers, transcription or translation initiation signals, transcription termination and

polyadenylation sequences, and the like.

EXAMPLE 7
In another preferred embodiment, synthetic peptide according to the present
invention further comprises a macromolecular carrier. Such macromolecular carriers are
well known in the art to include, but are not limited to, serum proteins (the whole protein,

or a substantial portion thereof), polymers, carbohydrates, and lipid-fatty acid conjugates,
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<220> <2 t hes
gro;:mg@\ﬁhl@gcaprﬁe ggad tqr,r?pc@m Qrgae]tpfﬁ f @Y{?ﬁ pre er%lg a free
anfidlgrb¥ip) AltRe SrthAichebtide d8nd Methods standard in the art. Such reactive
groups may include, but are not limited to, a hydroxy group, amino group, aldehyde
group, and the like. The polyol used may comprise a linear chain or branched chain
polymer. In another example, a synthetic peptide according to the present invention is
synthesized, the last step of the synthesis process being the addition of a maleimide
group (e.g., by a step in the solid phase synthesis of adding 3-maleimidoproprionic acid,
washing, and then cleaving the synthetic peptide containing the maleimide group from the
resin). Such methods are known in the art (see, e.g., WO 00/69902). The synthetic
peptide may then be administered (preferably, parenterally) to an individual such that the
synthetic peptide conjugates to a macromolecular carrier such as a blood component
(preferably, a serum protein, and more preferably, albumin). In another example,

recombinant human protein (e.g., albumin, transferrin, immunoglobulin, or the like) may

" be charged (“cationized”) and then thiolated using standard coupling agents known in the

art (e.g., using N-succinimidyl S-acetylthio-acetate). The thiolated, charged recombinant
human protein may be coupled to avidin using standard coupling reagents known in the
art (using m-maleimidobenzoyl-N-hydroxysuccinimide ester). The resultant avidinylated
human protein may then be reacted with synthetic peptide which had been previously
biotinylated using methods standard in the art. Thus, the result is synthetic peptide that
has been linked to macromolecular carrier.

In an alternative example, the macromolecular carrier may be genetically
expressed with synthetic peptide; e.g., as part of a fusion protein. For example, a DNA
sequence encoding albumin may be cloned into a vector along with the DNA sequence

encoding a linker and the DNA sequence encoding synthetic peptide according to the
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(e 54 Q0SactBrohyce$ PRBFI frofdoterflagsedugnodsmcadigg Al sectetien Adaaler which
TR by he b g S o
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hugpan; Ef?nP‘HF'HI(eszGﬁ'%g iy (FRpPRIL): APAURBER.SRP G 2 Yiler (e.g., the
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inéAl\lEc?e &lygnégn&gerine); a polynucleotide encoding synthetic peptide; and a
transcription terminator (e.g., Saccharomyces ADH1). As apparent to one skilled in the
art, if it is desired to have synthetic peptide being in the N-terminal region of the albumih
fusion protein, then the polynucleotide encoding synthetic peptide would be placed
between the promoter and the DNA encoding human albumin. The resultant expression
vector may then be used to transform yeast, and culture conditions for recombinant
production, as well as purification of the recombinant product, could be performed using
methods known in the art. Thus, obtained can be synthetic peptide further comprising a
macromolecular carrier.

As an illustrative example, a fusion protein containing a synthetic peptide
according to the present invention was produced. An expression vector was constructed
which contained a polynucleotide (SEQ ID NO:102) encoding a fusion protein (SEQ ID
NO:103) comprising a maltose binding protein (“MBP”), a cleavable linker, and a synthetic
peptide (SEQ ID NO:11) using standard methods known in the art. The resultant
expression vector was transformed i.nto an E. coli strain as the host expression system,
and the transformed cells were grown and then induced to express the fusion protein by
the addition of IPTG to the bacterial culture using standard methods known in the art.
The induced bacterial cells were lysed with a microfluidizer, and the lysates were cleared
of bacterial debris by centrifugation using standard methods known in the art. The
clarified lysate was then subjected to chromatography using columns packed with
amylose resin for binding to the fusion protein (via the MBP portion). The columns were

then washed, followed by elution of the fusion protein with a solution containing maltose.
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WOQ00s2E1%0 59 <212> PRT <213> Artificial <220> RC2ES2004/042918

synt hesi zed <400> 80 Gy Ala Lys Qu Ala Ala G n Arg

Ala Asn Ala Thr Thr Trp Gu Ala 1 5 10 15 Trp Asp Arg

1. é\lgyrg y %rpgelp %éﬁg#%éﬂ% é%%séﬁu%n@ HerNe@ fk%‘ a*ﬂa@e 20
seqhiéricelsfonéiog rr@i’eJoBSEQODZt\K) ReSEAIP N§$ orr%Q\lEaN% vmggem the

synt-\[ﬁgg%@g&}d[er%dgloﬁ?lﬁafgcﬁﬁé%@ syﬁéc; <Ij gg%sﬁﬂégi Pa\%Tcogpared to

the Bhse éﬁi&le’rﬁb@ wheseiAltiee animo@icid AlbatitGliensHeasnitisa 0Ln9§r1=@gre helix-

promggnq_@rgln@ eﬁzldéo % 9% Eiz §S@!a e 2%“ égléci'ds %t@d@cé@fbl_ﬂrﬁ ion

pairdvdth@ppokitaly Sfarg@l dmin®Zcidli ﬂweaaamzsldmﬂuemgf the synthetlc
pep@‘{j‘%yl %?Iéfl r?glrﬁm %S%ﬁéﬁpeﬁgg Eﬁ'ﬁb%té‘@pﬁ]ﬁ&é@m@@bal activity,
as dgﬁpaée@tolt@e basdisequdinse Setner&lgdhﬂrm)r@ngj lqy)lggqqabac@vgt]y QIRPrises
n n u Lys
one o Nae oi% égegﬁlfgngg?ag 5§@>§%§$’net2§[ﬂ3§l\k§ﬁ¢?ﬁtg fésistant to
a ba22E5usAeS and (b inpsived phadtacokBBLiT RroperiesTrp Glu G u
Trp Asp Arg Gu He Asn Gu Tyr Thr Ser Arg 1 5 10 15

HeGIu Ser Leu He Arg Ala Ala G n Gu An G@n Gu
wynifetic Pestiddhaing30 athieo Abid sequertieadegyed frem @,Basszsmyence of

on%sgrdgﬁéi;;ﬁ) gﬁﬂyéﬁz g&%r%ﬁ @3 éfrétbl\gt@%f%%«g%m%%ipthetlc
peffidd diffe?s A6M bASH séyuentkrbyZeiditioa @f a phuraly anmmo acnds in replacmg
amino acids in the base sequence; wherein the plurality of amino acids comprises a helix-
promoting amino acid; and wherein the synthetic peptide demonstrates an improved
biological activity, as compared to the base sequence; wherein the improved biological
activity comprises one or more of (a) an increase in antiviral activity against an HIV strain

that is resistant to a base sequence, and (b) improved pharmacokinetic properties. .

3. A synthetic peptide comprising an amino acid sequence derived from a base
sequence of one or more of SEQ 1D NO:2, SEQ ID NO:3 or SEQ ID NO:4; wherein the
synthetic peptide differs from base sequence by: (a) a plurality of amino acid substitutions
comprising (i) one or more helix-promoting amino acids, and (i) a plurality of charged
amino acids, wherein the charged amino acids form a plurality of ion pairs in the synthetic
peptide; and (b) demonstrating an improved biological activity, wherein the improved
biological activity comprises one or more of (a) an increase in antiviral activity against an
HIV strain that is resistant to a base sequence, and (b) improved pharmacokinetic

properties. .

4. A synthetic peptide comprising an amino acid sequence derived from a base
sequence of one or more of SEQ ID NO:2, SEQ ID NO:3 or SEQ ID NO:4; wherein the
synthetic peptide differs from the base sequence by: (a) addition of a plurality of amino
acids, in replacing amino acids in the base sequence, comprising (i) one or more helix-
promoting amino acids, and (i) a plurality of charged amino acids, spaced apart from

oppositely charged amino acids, in forming ion pairs; and (b) demonstrating an improved
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He Hs Ser Leu He Qu Gu He Gdn Asn He Gn Gu

Lys Asn G u20 25 30 G n Gu Leu Leu Qu Leu 35 <210>
WO3005281960 38 <212> PRT <213> Artificial <220> rRRE1S2004/042918

synt hesi zed <400> 85 Met Thr Trp Met Gu Trp Asp Arg

Gu lie Asn Asn Tyr Thr Ser Leu 1 5 10 15 lie H s Ser

otsgaltcly ] bt et RSP i Gt o o
an imerkdze MRAntivitdl3xctifityt adairst ah HY2 2ain 423 3sresistarti s & base sequence,
and;églO> 80 A y Trp Asp Arg Glu H e Asn

\Y h C Trrth Nbctn i
MRTPVaPhaSEACPRINEUE REORTUSSs ‘e Hi s Ser Leu He G u

GE HeLGIn Asn He Gdn Qu Lys Asn Gu 20 25 30 G n H

e Le eu u Leu 35 <210> 87 <211> < > R >
5. Reriielis Bpeiidssuibs 1o AR Akl SRS StV e SR P s
se%imiou@:g, FEQ 1BV, GEQ 1D MO, BEQ ISKOTY r SHRAD SE0:1068EQ ID

. A e U, H | n .
wor: SaRcTh-14 Be BB sEs BNGi, 858 B gy sBelp novwe
SEég%@dﬂ?, 8BQIPING:142SEQIDNGRI, S2Q3D NO2Df BEQAD NQ220>SEQ ID

<223> synt hes| <400> 88 P ¢ T :
Nog, RN, 555 7' R024 SECR Kb SR TN D% S8 B Row2r
SE%'SI@ rﬁzﬁaﬂ%sagHga\J@iza, 260 IBINO:BYSSEQIDEI®:3G BEGIID N®32, SEQ ID

ek . ] ( r . P .
NOSE 6 Bi0 b SET NG S R, sEP R BB nose,
SE?ﬂ@Q&OB@iISEQSI}DWOml 3EQ 184004 18SEAQIIB NGA2TBRALPINGHE, SEQ ID

" u : n \ | 1 :
norfd SRt 4 e b MlioaSRolinG 4 B f e, sk nowse
SEQ 1D MemoChEQ20 RE:530SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60,
SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71,
SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID
NO:77, SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82,
SEQ ID NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID
NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID NO:91, SEQ ID NO:92, SEQ ID NO:93,
SEQ ID NO:94, or SEQ ID NO:95.

6. A synthetic peptide according to any one of claims 1, 2, 3, or 4, wherein between
about 5% to about 50% of the base sequence is substituted with or replaced by a helix-

promoting amino acid.

7. A synthetic peptide according to any one of claims 1, 3, or 4, wherein between about

5% to about 60% of the base sequence is substituted with or replaced by a combination

- of helix-promoting amino acids and charged amino acids.

8. A synthetic peptide according to any one of claims 1, 3, or 4, wherein the ion pairs are
in an arrangement selected from the group consisting of an /, i + 4 arrangement, an i, i +

3 arrangement, or a combination thereof.

9. A synthetic peptide according to any one of claims 1, 2, 3, or 4, wherein the synthetic

40



10

15

20

25

30

35

Lys Ala Leu Arg G u Leu35 <210> 90 <211> 38 <212> PRT

<213> Artificial <220> <223> synt hesi zed <400> 90 Thr
wohoosepedE u Ala Trp Asp Arg Ala lie Ala G u TPCTAIS2004/042918

Ala Arg 1 510 15 1lie Gu Ala Leu lie Arg Ala Ala G n

Gu Gd@n An Gu Lys Asn Gu 20 25 30 Ala Val Leu Arg

el iy B8y P R e
Trp Qu Ala Trp Asp Arg Ala He Ala Gu Tyr Ala Ala

10. g gyr@%w@elﬁ)%a?/ §CQ}%{§; %t%agyo&%of;ﬁrxﬁ‘ﬁg%ﬁb acl'ﬁ' @/hgé}%ﬁe%ynthetlc

pepti@l hdSars Aiktsasdad stabllity-a8Borm2drac PRI 18 ﬂWQNDaSefSG@]iJamCG
<220> <223>.synt hesi zed <400> 92Thr Thr Trp Gu Al a
Trp Asp Arg Ala lie Ala Qu Tyr Ala Ala Arg 1 5 10 15
11. meyrﬁwétlo%@tltleucd:memgrtqam anedfzclading 1GRU3,A, or & furtlprycomprising

L s lie @
s S D T Ay 2o ol e Sy
as%)@éhb@‘idezfﬁﬂn FAUDNS Qymhetlchuptld'e i3 dairivedl sadeletiorieffronr gbout 1 to
10 g@wol_chjsﬁlpén %eUN A?'ﬁ“@sn(%(tﬁ‘%ggi'_see s%&aeéﬁlﬁorﬁ%v%@hgéy tﬁ\%fgc
pepfgi gégdegl%?_d Hareaddtiondl ¢ t@abouteo aBﬁno:ﬁdlﬁ)@aﬁhe 2ptmirgs of the base
sequa0Es R Wi PREVBICPeRtR 1 G0 Ao g JURIGTR] 5l about 1t
10 Shntho BHidsAtrcin MeaC Asighidusof e hdserbeguGhee b which tHesyaihgtic

Ala Leu G n Gu Leu An Qu Lys Asn Gu 20 25 30 Al a
Pe%ldﬁ i3 &8IVefg G u Leu 35

12. A synthetic peptide according to any one of claims 1, 2, 3, 4, or 5, further comprising
a component selected from the group consisting of one or more reactive functionalities, a
pharmaceutically acceptable carrier, a macromolecular carrier, and a combination

thereof.

13. A synthetic peptide according to claim 11, further comprising a component selected
from the group consisting of one or more reactive functionalities, a pharmaceutically

acceptable carrier, a macromolecular carrier, or a combination thereof.

14. Use of a synthetic peptide according to any one of claims 1, 2, 3, 4, or 5 as an active

therapeutic substance in therapy of HIV infection.
15. The use of a synthetic peptide according to 14, wherein the synthetic peptide is used
as a part of a therapeutic regimen containing one or more additional antiviral agents for

therapy of HIV infection.

16. Use of a synthetic peptide according to-any one of claims 1, 2, 3, 4, or 5 for the

manufacture of a medicament for a therapeutic application comprising treatment of HIV.

17. A pharmaceutical composition comprising a synthetic peptide according to claim 11,

and a pharmaceutically acceptable carrier.
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<210> 95<211> 38 <212> PRT <213> Artificial <220>

<223> synt hesi zed <400> 95 Thr Thr Trp Gu Ala Trp Asp
wangsAlkaehi e Ala AQu Tyr Ala Ala Arg 1 5 10 15PCTAaISEHow042918

Ala Leu lie Arg Ala Ala Gn JQu Gn Gn JQu Lys Asn

Gu 20 25 30 Ala Leu Leu Arg Gu Leu 35 <210> 96 <211>

34 <212> PRI ,<213>.. ifici ' .
1o 24 R AR At T g Yot o 12
Thr Lys Lys IG:e Lys 1 5 10 15 Lys Leu lie Gu Qu Ser
n Gu.Gndn :
19. b uds i oottt A SEIEAG ZRERITRIE HEQ D
NOLZSEQ H)/NO:&?EQ@D NADY>SEM IDrHONEt SERUDN@: 1As BEAY I NO&12,
[ \ ragANnr like .14 0
SER P @g 3%EQ§§rNcg4ﬁ, el lgy@]o.ébhsgzgoﬁuy@ §OsEQTDNGAY, SEQID
NOG&JS;ED EZHNBO1 9, SEQWENO2AN) SEIBIDIDLH, SE&@l@Q:ZﬂRﬁE}éﬂD\%NO:Z&
rtificia > <22 esi 9
seff b oglebeShoRio e s chN o e 6190 28cFp i, seao
NOZ9) SEGIDNOLH, GEQ IENO:3e SEGI0NO:Be SEQ W mg&aaEcamNO:M,
: 1 23 L
schb e Shs inGh St BhSA 8eht Agsslaeo sgirscann
NCSYM SRS D NO: 44 BEQ TDNE: 42 SEQ aNOya SEGY TuNOxa §drdhtl NO:45,
t ac t WA .
sefo bR e RNt phaL S B piopSaRio g0, sea o
NOlS*QFEZiDNDlBQ,?EQP%NN@B&S&IMNG:M,&E@ ID<NQeE5, SELBED NO:56,
syn <4002 :
et BB SEaTiRp 0Re2l BngciogepaBHbRISEERBISIA: bea o
NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67,
SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID
NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID NO:78,
SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, SEQ ID NO:83, SEQ ID
NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID NO:89,
SEQ ID NO:90, SEQ ID NO:91, SEQ ID N0:92, SEQ ID NO:93, SEQ ID NO:94, or SEQ
ID NO:95.

20. A method for inhibition of transmission of HIV to a cell, comprising contacting the
virus, in the presence of a cell, with an amount of synthetic peptide according to any one

of claims 1, 2, 3, 4, or 5 effective to inhibit infection of the cell by HIV.

21. A method for inhibition of transmission of HIV to a cell, comprising contacting the
virus, in the presence of a cell, with an amount of synthetic peptide according to claim 11

effective to inhibit infection of the cell by HIV.

22. A method for inhibition of transmission of HIV to a cell, comprising contacting the
virus, in the presence of a cell, with an amount of synthetic peptide according to claim 12

effective to inhibit infection of the cell by HIV.

23. A method for inhibition of transmission of HIV to a cell, comprising adding to the virus
and the cell an amount of synthetic peptide according to any one of claims 1, 2, 3, 4, or 5

effective to inhibit infection of the cell by HIV.
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attgaagctg ctcaaaacca gcaagaaaag aatgaagctg ctttattgga
atta 114<210> 101 <211> 114 <212> DNA <213>
wanbisfoerdéal . <220> <223> synt hesi zed <400> 101PCT/US2004/042918
accacctggg aagcttggga cagagctatt gctgaatacg ctgctagaat
agaagcttta 60 attagagctg ctcaagaaca gcaagaaaag
aat gaagctg ctttaagaga atta 114 <210> 102 <211> 1338
<212> DNA <213> Artificial <220> <223> synthesi zed
24. <4ﬁ>@tﬁ1eﬂ% @dctgm?a;at@togTmg%aw?gma?tha@yg?ea@{)epttd@gaeum@s a
a cta ctcgct gaag tcggtaagaa
CO"%P‘?’F@?BE%&%%% (4%t aaagt cac cgttgagcat 120
ccggataaac t ggaagagaa attcccacag gttgcggcaa ct ggcgat gg

ST O A T e

an@8@CEH | tap G @GR 6 PagEHalic pap tidegddcbadinag togiajmt Dicefiagtioe gt inhibit
. .300 a gc tgattgctta cccgatcgct gttgaagcgt
'”fetczyf’ﬁﬁgﬁ‘%é"teﬂigiﬂgacaaa 360 gatctgctgc cgaacccgcce
aaaaacct gg gaagagatcc cggcgctgga taaagaactg 420
aaagcgaaa a t aac caa accqgt a
26 C A8 FAGEELPoLET T DA By PG DG o ET AP RRR & Sd08T s a
corp@icit gpatharggatiaagdimesgacat t aaa 540 gacgt gggcg
t ggat aacgc tggcgcgaaa gcgggtctga ccttcctggt tgacctgatt

600 aaaaacaaac acat gaatgc agacaccgat tactccatcg
27 CAGA&E6H g5t itibiticrabRemshfdiaosdidac agell gohgaisinatadding to the virus

acggccc t cca a,.caccaqgca
and e G LS AIo SEP I R0G o o ekl ol
infé@dtion lof G@tdell BYHIYgCgt gct ga gcgcaggt at taacgccgec
agt ccgaaca aagagct ggc aaaagagttc 840 ctcgaaaact
atctgctgac tgatgaaggt ctggaagcgg ttaataaaga caaaccgctg

28990e wtwm@wuwﬁ@@mw whiefiig r@gsathgtgbegiiiega added as a
aagatccacgn %Ecc 960 accat ggaaa acgcccagaa

CORRRRYYH QAT dhey Refcccgecagat gtccgetttce
1020t ggt atgccg tgcgt actgc ggtgatcaac gccgccagcg

gt cgt cagac .t gt.cga 108 cct gaa a
0SBt i AR AR R AP ES R RS ESRRSH the rosence o
a céﬂtwtrpﬂggmohﬁmggﬁa@@ [EEptie6 @3estging ¢6 gapars of dlghatt, 2 824, or 5
effg% ct aaa 1200 gaagctgctc agcgt gctaa cgctaccacc

%{j’@tbﬂ HiYJe2i®Ryt gc tat cgct gaa 1260 tacgcetgetc

gt atcgaagc tctgatccgt gctgctcagg aacagcagga aaaaaacgaa

1320 ct ctctgc gt aact 1338, <210> 103 <211> 446
30 <Apspeior BSngUHIY RsloraoreRRIG consaeling Ji Hels; hdhe presence of
a céﬂ%fh AP amBht dY% ntﬁ@ﬁc @dﬁd@adcdﬂﬂg ly Blalne 41 \éefbctiviedo Trhibit HIV

lie Asn Qy Asp Lys 1 5 10 15 Gy Tyr Asn Gy Leu Al a
fusi§ny val Gy Lys Lys Phe Gu Lys Asp Thr 20 25 30 Qvy

lie Lys Val Thr Val Gu H's Pro Asp Lys Leu Gu du

Lys Phe 35 40 45 Pro. G n Val Ay Asp 4
31 PM\%@d ferenipiing-HE/ &&SBHAF%“@@'%C%%QL ng e yrugy 81 thp gresence of
a c@ll)fw@q 3n Adourt & sitRetREpefBuY abEdtding Yo Hlain P ffbttivedd infibit HIV

Thr Pro Asp Lys Ala Phe G n Asp Lys Leu Tyr Pro

fUSMﬂe Thr Trp Asp 85 90 95 Ala Val Arg Tyr Asn Gy Lys

Leu lie Ala Tyr Pro I|e Ala VaI G u 100 105 110 Al a

Leu Ser [ Leu Leu Pro Asn Pro
32pPometped iqrsrefyog QQE“Wﬂfeqf?% r@vuit@i EPTIpESINS: Apitariag to the
indfBdua B8 aﬁdﬂm’t—@ﬁéyhbﬁ%tlﬁ)éptkﬁé%c@)w o b3 oh4 Of blﬁﬁ’nsSﬂZ Al a or5

Leu Met Phe n Au Pro Tyr Phe Thr Trp Pro
effactiye 1ggchigwe, istheltegtad indixdyalap herapeudic prpliGatiey selgpied from the
grdupecon¥itiny br SFedubidh iPte Vidd load of HIV, an increase in circulating CD4”

cell population, and a combination thereof.
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165 170 175 Tyr Asp H e Lys Asp Val Gy Val Asp Asn

Ala Gy Ala Lys Ala Gy 180 185 190 Leu Thr Phe Leu
woabosAspeheu H e Lys Asn Lys His Met Asn Al a ABOTAS2004/042918

200 205 Thr Asp Tyr Ser He Ala Qu Ala Ala Phe Asn

Lys Ay Gu Thr Ala 210 215 220 Met Thr He Asn Gy

33. g%getgrﬁgfc{/traeaisi iﬁv@?&tgjaﬁdﬁﬁ)?aw mpr lljnd’gacﬁma%ger%%% the
mdwhd(&l@lmrr@lmtéfrayn@ehc Qd;ﬁldgagcgggxg[tg)gaﬁpa pffectiug tqgchieve, in

the tﬁe)edeck@ﬁlv @%I tﬂerl_gggut% a}pﬁéﬁmﬁ'{s@le&e@ fRA tl‘g%fo%;ggor?rﬁmg ofa

reducBon inethie Vhal |dexpoid 1y, mmcme@a qr@%}'ng&PAG u Ala Val

y Ala Val Ala 290 295 300
cell E%Q}Jl%{%‘"éué(? ‘Férﬁlb@aﬁotﬁ%r@fu Leu Ala Lys Asp Pro Arg H
e Ala Ala 305 310 315 320 Thr Met Gu Asn Ala G n Lys

34, ge% gﬁog f}._f';ht ea'.}fﬁé a$r|~ﬂv ﬁxdﬁ&a@c&néﬁén% &n&%ﬁeﬁ@ﬁo the
individi@al Ahandtbit aﬂ@nMC Sep’ucta qccmd@g(jarplamﬂ Z\gfecp&epto(gcgleve in the

trea%idnég Hu t%sr%p%@ a%lﬂ:a@ﬁ séé&e@%nﬁﬁ@ g?&ﬁﬁ@j’nsﬁﬂﬁg Ses

Ay
rediTion 3VHe3@al |Ghd oGHIY, Angwdrea;senm @qutﬁatlrrgrﬁDfG u Asn Leu

5 390 395 400 Au Ala Ala
Ce”égﬂmiﬁj" aa&é%b&agioﬁifer i Trp Gu Ala Trp Asp Arg

405 410 415 Ala He Ala Qu Tyr Ala Ala Arg He Qu
Ala Leu He Arg Ala Ala 420 425 430 Gn JQu Gn GAn
Gu Lys Asn Gu Ala Ala Leu Arg Qu Leu 435 440 445
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