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behave synergistically, e.g., Beale, K K and

Robi nson, WE., Jr. Conbinations of reverse
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D3, and D4). The HIV-1 gp120 binding site on CD4 comprlses amino acids 40 to 60 (strand

C’, C”, and D) in the CD4 domain 1 (D1), a stretch analogous to the CDR2 of an

immunoglobulin (Ig) V domain. After attachment of gp120 to CD4, gpl20 undergoes
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i mmunogl obulin (1g) V domain. After attachnent of

gpl20 to CD4, gpl20 undergoes 2 WO 2004/028473
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binds to a chenoki ne coreceptor (CCR5 or CXCR4). CCR5

is the chenokine receptor used by macrophage-tropic

and certain T-cell-tropic primary H V-1 isolates
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conpositions of the invention act synergistically t
foqether gnvelepeHiglyceprotsn mft EHV-INoThe eppipositionyg ofthg ﬂreyentwn act
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6,241,986 issued to Zolla-Pazner, et al. on June 5, 2001 (assigned to New York University

(New York, NY)) entitled “Human monoclonal antibodies to the CD4-binding domain of
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for the V3 loop and the other is specific for the CD-4
bi nding site of gpl20. US Patent No. 6,241,986 issued

W 2004024423 Pazner, et al. on June 5, 2001 (assiPEEUS1003/030538
New York University (New York, NY)) entitled "Human
nonocl onal anti bodies to the CD4-bindi ng domain of 3
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susgasﬁfai S Batent X500 Q2 SHL gk e 2321833121@%31fg te gtgﬂawt.ab @pyfanuary 18,
2({0@55‘159& (st ?ddln%%étlvél c&/@m & kd Tﬁﬂerlm%ﬂ@@ GIMethods and

conp05| Ions for pe esi s" di scloses peptides
cofuReitiandfor @brtiide dyrpibma”diesﬂqss@pqmudﬁo?QO nhé relatedypensides weful for
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thg"t%%tl enp of ‘HIVOI isnfec-{lo%oc;l“ f(t),ha% KR stg&?dﬁﬁﬁysi%qe&\?e éen?]lno acid

" Ro acid prevent usi on
pd;ih&/e fhaaprévd:n&r fysitn betbvlem HIVAliand eargetdellsnin witvoand i @ivan'@d20 and its

onslogHen e SR g g Erieife FA6 Sesmieal SF BPU° TP Tl Deprice
seoéml Madvdived Methk Hhieladhdn wnhmstm-tmrﬁnd&ﬁepﬁde B(biﬁlterpart of HIV-1
peptide counterpart of H V-1 p4l. The binding

gn4ﬂe§be binding of theserkand I\b@mn&%gem@% resulty 06%%% gftrimer-of-

s al‘é’fesseﬂt@cil 8 thS AMYn ARt (1RSHERbraRY of BFget Efls and HIV-1
sion between the nenbrane of target cells and H V-1

vival cedt (Sodrosk(, MMR; 99: @é3-{6) Peggfusiie mtgpfgessyvﬂh the formation of the
Pent [ i f I
ERPREPARE RS OR A ARt ARl s 120 v

e1s ng
Tﬁmzlés)aﬁﬂvaffmam-Emeher tA 8% afhino2@jd peptidd lknomm RS Talrid9 is a fusion

&£ﬁ¥JHHQF'L Rﬁé@g. A 39 ami no acid peptide known as

19 ytin Sidiay JOPUA: i nhibitor with similar function.
(0090114 photeinOkiwh é@nﬁl\l\léhﬂinlﬁbﬂtkthexfohﬁhidﬂl &fsthe heimer-of-hairpins by
formation of the trimner-of- i ns_ by

up dhenNrigampsppspide segnwtiol SN i dﬁzh1°°§<oth8 Gl pepide

ﬁ'ﬂ' i HW-lpﬁﬂtl' #Re ﬁﬁ&ﬂ%ﬂﬁelﬁf 1sHh§/de1019ﬂ€ématﬂ;Bl9 1Rked &i-Nand C-
[ix 1s made of alternati vel KL i nked C-

terremm perfidsepgnends @W@@(Qﬁ-@g @JlN)StrE‘ftu@p‘ﬁflcons'Fﬁ%t%d in such a
| |

w%% HAP hul“élg ngtsca%%]a;‘ég;r%ﬁﬁgfoi: tﬁeﬁﬂ)‘rf%rtl gllorllé%rr%F gﬁ@cft S{S 51( \@80 2001; 291:

s&t-8)al ., SCI. 2001 291: 884- 8) [0012] Treatment for

e e e e e
arfftiviral @@bs hisarbirefftsive O(EurHancﬁmba’lft&@ﬁneﬂmeot HEVudﬁfectlons include
triple drug combinations called Highly Active Antiretroviral Therapy (“HAART”). HAART
typically involves various combinations of nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors, and HIV-1 protease inhibitors. In compliant
patients, HAART is effective in redﬁcing mortality and progression of HIV-1 infection to
AIDS. However, these multidrug therapies do not eliminate HIV-1 and long-term treatment
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triple drug conbinations called H ghly Active
Antiretroviral Therapy ("HAART"). HAART typically

WO pooal2sa33 var i ous conbi nati ons of nucl eosi de rBUEUS®03/030538
transcriptase inhibitors, non- nucl eoside reverse
transcriptase inhibitors, and H V-1 protease
inhibitors. In conpliant patients, HAART is effective
offten rresthite iim gnubthdrivd krésisyanas dA 196,008:85 61 s tirugh Mrel highly toxic and/or
i nfection to,  AlDS. ver, these | tidryg. therapie i
e B pHh dRicbe I oS CopRT Pk dp et SBCes There s,
RO L) 2 BrlihulicTebiPER AR @3BR3RentAtaaitibes 'th(f% fbi'the prevention and

r

mul tidrug resistance. Al so, nmany of these ugs are )
erigeny ok BRY-¢ infprdioaand ALY Kdeally@ﬁaﬁq dugseHowd fargry early stages in the
}ﬁ'@h?gl'fécﬁ% lihad cle Q%Q&iﬁﬁ’ Bpéllje%@ Etta%Hﬁilelht' ﬂ‘? 'fus%‘ ficacy.

There is, therefore, a continuling neeg or the

devel opment of addj i qb{@@uﬂ§EﬁgYE§ﬁﬁ?ﬁrevention and
[ d :

treatnment of HI V-1 infection an deal |y, these
[00134) s Ivie thatefors;, gebbjectrof yhesinwagpéion ionprohigde nidkbddd and compositions for

infective |if.e - i bi.t or preven
o taiR e S Grieindty Bt ) ROENR Blpprodi pts and

nhdcrdphagesher ef ore, an object of the invention to

qvi de. net hods, and nposi tions for, ., preventing or .
(Ui ?tn’é %lIPa@rl OPJﬁffeef ﬁjsnlns?nﬂearta GrOYids (iethadg fand dompositions for
phﬁkﬁﬁﬁngu%ghkﬁAgnﬁ‘ macr ophages. [0014] It is another
obiect of the invention to provide nethods and

odheseqd qther ohiectsy aiet achipvedt by reaaesing) taagdsell G 25jynergistic
c&%ﬁﬁ@tiﬁp&eﬁ 1@5&%0}3@%@&&1?%9[1}%%9 LK aﬁ’)ﬁnmg ?ﬁag ?inlds to CD4 and

target cells to a synergistic conbination east
ab irastaeneafiisior rinhibitdri iich g pooiefisids. Zhe aombibatiyn tsheseful because its

' .10, t | ne fusion inhikitor C
R R s 1 o B e PG o R e Y Bl Hives when
usadeggheatin theaahe ansurpes wheésudetialouse of | ess drug or

i eases t fficacy.of the drugs whe used . . .
AL RRRE i BB i L Bt S A et Ghins Pt ivofiap il be
réddhlg eppaneht fuhbdRakileBie®t &5t. f eat ures, and advant ages of

the present invention will be readily apparent to

t hose skill edETAtH® DHIGRIPEMN OEIRERGRERTIGN! OF THE
I NVENTION Definitions [0Q017] The term "patient"
nmeans a primate suscepti bREfiBiophf ection by H V-1 and

[0019) SRy %ér&pfpgaa m@fme%hﬁg- psi?ﬁa%é ShRBY e {dﬂﬁlf&iibﬁf}&emv-1 and the

treated according to t resent I nvention Is

dpyphenmenf 0DAR)S. Praderally nthe primetsrijeated a¢cordingrwahspreseat invention is a
nlh@chment inhibitors and fusion inhibitors of the

present invention are adnmnistered to a patient (1)

[6HBhr Aheteym &in dohmpnsian nanclihhif attaehvbhent fubédioesrmy fuksomighibitors of

Bl LSBT b1 AP e (e or it
fieqiipOR | dsi®N .the same or different administration routes or (2) together in a
pharmaceutically acceptable composition.

[0019] The term “parenterally” means administration by intravenous, subcutaneous,
intramuscular, or intraperitoneal injection or administration by subcutaneous implant.

[0020] The term “synergism” means a cooperative effect between individual compounds
such that the total effect is greater than the sum of the effects of the compounds taken

independently.



[0019] The term "parenterally" nmeans adm nistration by
i ntravenous, subcutaneous, intranuscular, or
WO nios@psard t oneal injection or adm nistration bRCT/US2003/030538
subcut aneous i nplant. [0020] The term "synergi snt
means a cooperative effect between individua
conpounds such that the total effect is greater than
[OGM] S Ui @drnit Han@foh&IGt & dﬁralélﬁ B0 HiRess ﬁﬂﬁgﬁlent of a polypeptide
g ndently. 5 WO 20 4/ 028 7 PCT/ US2003/ 030538
ﬂF’é }?e e lil%lPﬁﬁcalfaﬁHWﬁ #ribg pyreglifis/al ent pepti des”
S O & i -
e RO (G RRRAPER) Lol exhiiais (34 31Fgr Bfhoiine oo
T¢CEPIRTS' €€R§@r EIRE on thmeedhmemhganc dhatt PEka exsittaigh @04 infect, e.g.,

hglg?{ ?kgﬁggﬁé&;%}b%}ﬁ%l?a%ﬁﬁ, \9_? %ﬁg o ﬁ} ?(cjﬁhbe Infect %e% ?usmélhléetween non-

infedtgcells aml HEV-dnthfevper oqjlsagc@&,ssmg HRy1 (gplZO tiBigp4iaon the cell

be .i nf ected by fusion between non- infected cells and

HﬁF@“?‘Infected cells expressing H V-1 gpl 20 and gp4l

[01123} hehis edventidtERRO6AINited BARSPartldlilf heMNRIBIIgY Npro®cMB,tand reagents
g to the particul ar nmethodol ogy, pro ocol s, and

d?%!:‘fgb%fﬁ FeinhesRse Bty WY &pf- beekais thetthainolagy yaadyherein is for the

pliposd & desdribingl RETRUNR BB diHREM oﬂf‘yr £ldNs h&t ihRhaddns 11m1t tht(a:l scope of

pur pose of describing particul ar enbodi ments only
thesprpgent inentioeds ueed hewin anhén guopeensied claines, shesiegular forms “a,”

“Aﬂ"’%ﬁﬁ e 1n€1§1%1é' ?ngal I}gfef‘e'ngqt ﬁ'lﬂgss tﬂe éﬁ;}&?}% %Regﬁg %fjctages otgsmlse e.g.,

e singul ar
regdbrancgl to (‘ehest eedb’snczlmles sasphtrhﬂﬁy «)ﬁﬂich)hbst&er ly dictates
otherwi se, e.g., reference to "a host cell"” includes
[QﬂZp] ubalesst @eﬁméd sthedwisep sl techhiba and 8O fic B and def ddedms used

CURGATL I IOMEE T TR S THT L T

ichBTTRN ¥f 148 defestia A ipugh enyOicBbal Al Maishall lsmhﬁr bP&quivalent to
art e field of the invention, Al though a

! ny
st H%S&%b%ﬂ%efﬁﬁwé? ibg|uged; fihe practipe efthevripsept yentioph s epreferred

nfé@Das, 'd@ﬁ@eshﬁ{(ﬁhﬂeﬁ:ﬁﬁaxl@%eééﬁﬁgd hddeihPe practice of the
present invention, the preferred methods, devices,

g] y:i| %ﬁﬂeﬁ‘ﬂs %n@f;@olfé@é&fs'n%ﬁo&%rl%ﬁh ar[e%)&)ﬂlorﬁgél h&@lé%@trgference

I'i cati ons mentioned herein are incor pora
toh@ﬁ @ianb Yllovesderyelawefor ithe purgo @)ﬂfed%cr@hngow@ddlwwr@/\thﬁ @ntibodies,

p{)ilgﬁc?ﬂgﬂé@ %%f;tlcﬁg aﬂﬁsiﬁétllgdé) %lé’asnl%ggrlt gigghglgéﬁpd %att tr%lglatoli)e u?eélswrch the
pPresqnd nm@d’ud)lh GH(B?VeWet ITE)thmg bbtinbs tosedconstriedt dsean pdrssiti that the
iy, BT o 1Y ish e i kB i Ramowdiv b ¢ o

ant edat e such disclosureaﬂéIV|rtue of prior invention.

The Invention [0026] In WEHEL: | the present
[(iOIW]e Nitni 6218 apfeod it e@nﬂﬁl&&ﬁﬂ)nfﬁéwﬂﬁs%ﬂi&hbd‘ ﬂ)rlpﬂé\@ﬁﬁﬂg‘)ﬁfectmn of

eL cells hunman |nnunodef|0|enc Vi rus
taige( b ymanrﬁérnﬁ%qq%éalewn‘ﬁm%t&e 1 Iéb\é—llﬁg Tﬂlarr@eéhod comprises
exgRbihg tdrBetaRlld B SLIFQRBOR E)Fe\(/%ﬁfdg%ncﬁlﬁpb'ﬁﬁ sHerdistic combination of at

syner gl stic conbi nati on” of
least one attachment inhibitor and at least one fusion inhibitor. The method is useful for

preventing or treating AIDS in patients who are at high risk for acquiring the disease or who
have acquired the disease after exposure to HIV-1.

[0027] The attachment inhibitors of the present invention are polypeptides or other
compounds that bind to the CD4 receptor on target cells or that bind to gp120 on HIV-1 and
inhibit or prevent HIV-1 from attaching to the target cells or permit HIV-1 to attach to the

6



| east one attachnent inhibitor and at | east one fusion
inhibitor. The nethod is useful for preventing or

W e@an2sagd AIDS in patients who are at hi gh ri sSRCT/082003/030538
acquiring the disease or who have acquired the
di sease after exposure to H V-1. [0027] The attachnent
inhibitors of the present invention are pol ypeptides

ta%ﬁt eéliaelsut ARBR NSV akibhn distd bii@e&EDHIVEC afd @ie Qfget cells.
et cells or that bind to (glzo on HV-1 and

Ganatallyi the cttaghnespe ibhibifors arefanghodies, 8hady fragments, CRY wtagonists

R

fragntenbiof G314 pu@vmm fosibh preteinf ofSCDA Wwith \hgman Hgmleﬁ@ably, the

r. ra Lhe at Lach
attiaﬂm%?t 'gl}’éltoﬁ &S RP} quga?qe%r mén?d By é?oa%éeg n%t bind {3 gp120 and
prafbhﬁg%hﬁbﬁi of cg@mm iosCDYg oa pémeigareichmedt of ¢SO to @BAdut inhibit or

such_as .20, |20 a C r|S| v e
pr?\feabﬁ\%m W iecinns and Fhedaregt Gl org R B lopk f risopiapal riipodies that
bift [Hi@Dhgﬁa pr&veRl SRRInYnt NP 1264 aPAGYerhfl rarttmlﬁlwhs oﬁgpuo to

ycl onal "or nonocl onal antibodies that bind to

Clg% but idibipereprstent fbsian widhet visrs gyl thodanget egtl Mgt rﬁ’éfif?ﬁa‘Pl% the
Eﬂrﬁ&l@ “E?:;ltogsf ard Blolngcgoﬁag f@%di%g bnak Blhdl%b tClﬁlr andPefiMF thachment of

u3|on e virus an target cell and pol ycl ona

gpd20 bumhllbarmnareanmn fgmdm e§Hi rdtandishetirged cﬁmncémrhnga tbat/egitlimited
tac nt .of 0 t attachnent of

toq% ﬁﬁg O%ﬁ %?ﬁbrggﬂg@gkt fusion of the

[0028]usTha ﬁﬁhldﬂhﬁhibﬂmg@tf thbqirésenﬂ\tbﬁnupn e:feq:o@lplept;des beother compounds

at.t achnent i bitors are n nt |es that ...

g oY CaPAr TP TRt e HERoP e T b oy iee! ¢4 or inhibit

orl ﬂ@béﬂt tits Ofecdi-BIME Bdtion UthhOBrifts 1WA ling dloﬁeh eoﬁt@dt g@ith target cells.
i ncluding, but not limted to, the antibaodies

Pra&@im% FsprUbiROE o9V PSpstes thagointeragp 2gih gpftl to prevent its
hQfke! aemrmlst%%dscggﬁ ff@tafge@éemtor atpy&sﬂme a@{dR that brings HIV-1
ypeptides or other conpounds that interact with
1n‘g>pdlbset conitash ivhifht target pelésy é«ﬁtst iptederhbly phorfusipk dntiibitets itp ai-gp4l
r gt cel ls. 0Qr in [ t
B9 of e BBt g REEARTE S\t o e vy o
intepdcgeiithephl s preRmeite ha’pbgn—h]tdwr eosl-ke dotibn.bintone smhodiment, the

A BBBL 53 b i D S G

pdlfpepti@CRidwnl 4ske 12431, B drdibo REid I’p@!‘ypbibti&ellmovvﬁta@ Te649S ehe protein
contact with target cells. Myst preferabl 1L Ehfus
| g

5-Hshix.yrt theig fupcto eqﬁldg]ent peptifese qgg pgsier sion mglbltor is
L no acids and the
B SR B et i 1<
[0ﬂa9]pdomnb|ené>oénmnb b rnethOIi @oamrls@mXPpﬁng) teges r?B]éfd'FOn*E Aynergistic
S t ept
?natlrog udgo%:ho ant @4 %tlbf)ﬁ}( Gt 3 Xcgm%n gﬁgciﬁgf lﬁg pap eélts the
attanlommt as$ gi12024 D4t dmd paﬁtaﬁmdn or #cfudcipmbalp ecptlvadl@t pcmlms Several

T-6 the protein ir function
oté%a:?e\/%%ig;mhe% 81& 111'\}Bg tagre)?r §u§%) %Plglothe spcanches Igne Qy té(:hmques
ko iBithedt, £§., tmemtmcuésl deldsdd 2Q)S paentiNG. 5,961G5760umdlS|912,176.

equi i val ent peptldes 002%?%In one enbaodi nent

[0839Ihd8 a@@tﬁiﬁql@é)gmﬁb FOFRRIISELFHPESIEG tazget celishto a synergistic

ccﬁﬁ[tﬁ@a{tﬂh F b antﬁgm'aﬁ%d@rihé%fpeﬁﬁtsam bln@;Qg of B} 12096l ¥hetd4 receptor
binds to C4 inhibits or prevents the
but inhibits the 1nfect10n of target cells by HIV-1 and pentafuside or its functionally

equivalent peptides. Several of these antibodies are known in the art or such antibodies can



attachnment of gpl20 to CD4 and pentafuside or its

functionally equival ent peptides. Several of these
w@niothozsdres are known in the art or such anti bpdi/ES2003080538

be made by techniques known in the art, e.g., the

anti bodi es disclosed in US Patent Nos. 5,961,576 and

5,912,176. [0030] In another enbodi nent, the nethod
bCRAW by ehAYRRSEIOI Nt BMESbriCeL] $hel shtBodid @isEloSidii6 US Patent No.

conbi nation of an anti-CD4 anti body t hat permts t he
5BThtA2ng of gpl 20 to the CD4 receptor but ‘inhibits the
[OP?{S]e%laﬂ&h&fenj b%ﬁﬂ&tnt Ccﬁé 1Jn 9&’ cdﬂlep\ﬁs%s é@gsﬂég ?eft Uéﬂsqg a S¥nergistic

functional | equl va ent
cantbésagion of al @nhéHVak g)lIZﬂ @ntibady thatémadsﬂo gpl@tmd 1nh1b1ts or prevents

th?rgé!%c%%gylnf (if Cg%)ﬁ?% ao;g%naé Lell/ltgglsﬁ; %ra r na?l}s// ﬁ1§ gg’lg)% peri‘des In

thisndohvdétheas, tHé sgdchment inhibitsrs Rad ﬁrreferefﬁd)y moﬁocﬂé’ﬂa,l #dizbodies that bind

[.OO I.n_.anat her i me t he od c rls
B S SR T e B ROt S, 208 o such
arﬁl'BoﬁBJ éan"ﬂ]e\fnaﬂde%]tg&nﬁﬂéé BRRh bR arfiedShé Qntﬂ)l@lh%@ did8l8sed in US
inhibits orgfreven s the attachment of gp 120 to CH4

Pagerd Noe A8489,8%] and By Patet Nyt 8%l | y equi val ent
[Op%ﬂt 'Ig%ﬁothérrémﬁomn'f’e A LB Eom }%rré@s ?@ptoﬁﬁ cells to a synerglstlc

bitors are preférably nonoclonal "ant
cdpitrightion of thantiCBAV i glvdlil(h gntmOdze thehpagmite the t@@m aﬂ gpdﬁO to the CD4
th sepan Q ale kno i
AR b @t Eans%ﬁfzgnﬁ%e nade b n&glaess} I?ﬁg/v\fw ual(%IH eﬁltafusnile or its
fuﬁcbg)nally bquigaiért peglides. 'ﬂiesaﬂtldﬁﬁﬂl igp120BantBatie ntay Mind to any epitope

6, 309, 380 .and Patent .No, 6,241,986. [0
ons e BB AR B RE e %ecpﬁlaakle%ﬁmcg@@ CRBS ar faKCRe. Sevenl
oft ﬁéﬂa%ntfb@&kﬁ afeOkridbway iethg i a5t b1Csuch Qiibdtadsi @R 1 mafle by techniques
anti-H V-1 gpl20 antibody that Itr%erm ts_the binding of

kngyvpoap theqrt, ﬁé @Mnﬂla%k%ﬁcﬁliﬁl%%tn P RtERtNO- O1823A3-ect i on
[0@§?1]t %Qﬁ&th&%rﬂb%dﬂﬂen’t’"ﬂ\é the@Dd cHEMiRS é&giogiﬁ% Pafrﬁt kdlls to a s%nergwtlc

ctional 'y equi val’ent pepti des.
camttindsiod pf amgntbHAY- 1t eo-1gesptaspintioply thabingsitede qhmwlunﬁ gryreceptor

Czég%:cﬁ ¥, (1 ﬁlﬁlbf]tg roFl g&%&% 1S Qhr{leql? %Ph]% co%&%toq tﬂ §p120 and

evera se antlb Ies are Known
pemltd:fusﬂ)de @l HfustibhdilydiqesaleatpdpaderaSevetn) of ﬂrekmam]lhedaes are known in

nown t t he .anti bodi es. scI osed in US
gt an g i sin Behade oy e Hiipe R e S b nent
[o0BA ﬁﬂie"'ﬁtﬂy;fe@ﬂwr% Sese q;%@@ﬁst:c geritidh @Ak I_‘tlflésldelifgn&@ aid produced using
ergistic copnhination of an anti - -1 co-rece
pra?/ﬁr} Bodsingragthess kaewn dn theaart Mamyiconwuiationad algs f@.m g

aﬂ/or%@ﬂnﬁl@teiﬂ%nﬁirﬁﬁu&{s B EM6HEA ift P8 aat ¢, gctm b8/49689.

the co-receptor to gpl20 and entafuside or its

[003Fic t Therréip¢hymeng inhitatoesrrnd fesian igbibitorssgebapdpipisterrsisa combination

t a
VRS 48 MR B b R B AT BEARS i
npehycirepile des:rsreftranbmppmesninbltommdtﬂléh podgash éhigorsy meduding in
H?%gugr]?(dgc SI ng protein nodeling nmethods known in
ke rﬁfaerw ®onput ati onal al gorithns for designing
[08B6Y On anewel émibdneitethd ntidoiithdri Rprisdseexfesty iakp@tlcdl3 to the
the art, e.g., V\EDP§98/ 47089. 0035 The attachment
atfag et BRI And {Rs1ogniRNGT Of BIePTeseR! IEeTdigRi T capRipgipn with at
1ehd? 0RO BIN@LE Qfkh as integrase mhll/)ltors, nucleoside reverse transcriptase inhibitors,

fey-fesigning

non-nucleoside reverse transcriptase inhibitors, and HIV protease inhibitors. Preferably the
drug is at least one integrase inhibitor, and/or at least one transcriptase inhibitor, and/or at

least one protease inhibitor. Such methods are useful in HAART regiments. Most
8



with other drugs such as integrase inhibitors,
nucl eosi de reverse transcri ptase inhibitors,

Wmoov4/0283rE0si de reverse transcri ptase inhibit orGT/US2903/030538
H V protease inhibitors, including in HAART- |ike
treatments. [0036] In another enbodi nent, the nethod
further conprises exposing target cells to the
prfel BEN TR nelhdli BinpAES ApsihdISreil deMtdbt REE dab ahBLD4 or anti-
present invention in conbination with at |east one

grdeh eqntldeYgalsiJ @Pﬂta@ﬂdﬁtaéér(&@eoﬁ PRI iniegrase, HaRICEBafe O protease

s r [

i Y52 T BATBTADEHARTY) Rkl om ol YRR Fatent No.

6,80tH3d0L The santlﬁllélf artﬂubﬂy ig pefer@hha gnlastlmdyl @aé@seé e US Patent No.
?ﬂ; rase inhibitor, and/or at |east one transcriptase

ftor, and/or at |east one protease inhibitor.

[08smh Iﬁednbﬂﬁﬁ agjeet, Uhe fpidsemtNinviAAISh progidee at methdd Sor pﬁ:v&Ming or

2004/ 028473 PCT/ US2Q03/ 03053 t he t ho
bR pPeBFedy 1%12 i ISR Satrey o ST L gpeq fartiod Comprises
addhistefthY a QiseBS prov@iing Gr aRhiikOsMo@R Gf Féed%éfgiéﬁb @&n@ﬁh@tlon of at

one or nhore int egrase, transcri pt ase, or. proteas

lepsh vinb | atteghment fhibifari ang it Jgash pop Hedgn fihifitesfte raaeqitsﬁnsa gt risk for
s US Patent No. 6,309,880. The
CO%ﬂ%étﬁj%%XS%&&gﬁggl s preferably an anti body di scl osed
[0088]USn Pa tfetiier N[spect,S ﬂ&?pl;e?@m in{e@Oi8Y |providesnat degpositipe giseful for
ent | A tho
pr8Y°nt‘g$ elgfec{'\ ﬁfgt@ SmTPJ' ng[ggfll gllln% r#élr %rgvgﬁlt I%héy bl AIDS
cdmpNsEg" it 1e'Ebte oiﬁtak’t@dmmtmﬁhﬁm axacd rat rleest @hk nfysian inhibitor. The

di sease preventing.qr treating amount a sypergistic
cogE s COIPGr S UBIFS G S0 S RRBRBist i BRgetically
abpthif18SdanRe shétsia@Nvaridlé Bichles! adjavad, | £RItivaE, #idSKilh@its. The

contracting or suffering from ‘Al DS. [0038] In a
cqmpostiien issusplat for Pfﬂéntﬁﬁé%&@?thgrﬁ@% i on provides a
[@gﬂp OE:Lt ét%%}ﬂ%ﬁf' it&l% anB "B i tokN b LB ﬂ@seﬁ{ mtvéﬁtﬁﬁt can be

or preventing or treating AlDS
admrqsterexﬁ MCMMasteddnea anticat fryreany $uitabloi methoch fydowan in the art,

pqrﬁ(‘éuﬁzilr}yhf e USI %rngnrphl P 3ésf)gr po%t&%?{%ﬁ%ﬁﬁe{ﬂﬁ&s %%fl?d’e', B&tSare not

liphed tmﬁlgekttioﬁal ilylanac asp thetile. bhediony areme:ﬂarrat becanseothey permit
uvant s dd t

R It 6h e St e sVl undd g SopiETalin A€ fttors can

bd 893RisteldiepaRdr eI BRtapkHdh il Oinfravendudly Shiedartedliyh irhidsrmally,
of the present invention can be _ adm nistered

or
subinenallyi spErEescRlaty, FHPGUENECUSYY. aifijreattictaty e Fetiygthecally. The
111!&%%6@ é:lr@ Irefé?ab"f’}r édmlnﬁéféd' ;ﬁ%@n?errellﬁf for adm nistering

es or ypeptid Such "net hods i ncl ude, but
[Qﬂﬁ@e] nhteferabilyn thedtﬁ@quh Jnénlpltcmmnd ifAgioma Artebitosh grer pdministered at

b h
aboult( %he C[{rﬁ IBtcit %’ slgt%mﬁg qg ncﬁcffgﬁﬁ € ile ﬁ%\/@%@fssnhlrsee%ffectlve if

preC|se control osage
admifhiseeted ini cahjuad:tlcmn ForT mmptd;l iHei dttaclsnangmhith®r can be administered by

D ESE A i PR R b et OF Fipke AR ramuscular injection
inse/ld paieal ithinl NéasonaBeULiRE, ge,neﬁuia Gcfthid §Oltsilryy ,preferably within 2

intraarticularly, or intrathecally. The
hours, and most preferably within 0.1-0.5 hours. Many such administration patterns will be

apparent to those skilled in the art.
[0041] The present invention encompasses the use of a single attachment inhibitor and a
single fusion inhibitor, the use of a single attachment inhibitor and two or more fusion

inhibitors, the use of a two or more attachment inhibitor and a single fusion inhibitor, and

9



inhibitors are preferably adm nistered parenterally.
[ 0040] Preferably, the attachnment inhibitors and
WO e®iozB47hhi bitors are adm ni stered at about PECEUSHNE030538
time but, if administration is difficult, the
inhibitors are effective if admnistered in
conjunction. For exanple, the attachnent inhibitor can

thealsédﬂltﬁ'bsdrefh&% &chrhéiit raMBIGE Sind ﬁWGCdrllﬁﬂreaiﬁlﬁioﬁ hﬂnbltors all in
fusion inhibitor can _be adm ni stered by %r amuscu

cqupiatiop SHth mtipleother dries BT P rapg 43 %EFaémF‘i‘tr?é AIDS.
[(ﬁ@gler’f‘ﬂel Ytabhh B InBibhGY raﬁd fﬁgl&f ﬁfh‘ﬁ%o)’s Vi hé erglmé'ﬂéi‘é’cf $ a single

most preferably with 0.1-0.5 hours. Many such
desd mrmagtheaadrmnlswmdt @rmsltmlel dospe oveapqodeﬁmﬂ nepiog hbereexample, the

atl?’aléinlmlﬂﬁclinﬂlﬁll‘c(;rgI gaéaa‘%ets %dr%ﬁggé}gsdl b}gﬁﬁter&ve h_het%ﬁe&t %qﬁg%le‘ dose and the

enco
fiaiod mhlblmrmgil be hdimindsteredby baltydnjecmdmom e pelflodaofssemgb]edays Many

s ABRLos PHlerisetl o Sl Do R i e

[00a8) bTHeOimaumt oAdSshgdbPatfabiirh & mHibitdesd & fusidh dnhlﬁtdfﬂadministered
2004/ 028473 PCT/ US2003/ 030538 _the_ use. of two
mgy Ve Kgesrdineipen fhegies, sizsgandisalih ohbr @ atfqglglﬂaenadmmlstratlon pattern,

the R iyt ' tRe diBlake, afd whEOREY thalbRRs W dchthBiblutiRhis &Iﬂﬂgﬂhylac‘ucally
drugs i n combi nation therapy for the treatnment of

Genapgly, aftgdaent mhibiters wecdwinisteradp he patisntindlopagss phirom about 1

,SHBUAR GER5ut I o) 3 Balst HOLA R By 5 o 20

mgﬂqgg amil th@ﬁrsmaxahl’pitcﬁs atehgplceﬂlytﬁuﬁmﬁmed it thiclpiatient sn desagdseof from

T o oiietas kR pb EERh R bbb e goout 05

tcﬂﬁtﬂg)ﬂkgtj The eftdchmemvighibRor afd t@ﬁlcﬁlliyl ﬁcgl‘ﬁﬁfsﬁckedd@yes wedliy ﬁchedule but
m.ni strati terns, w e arent fo those.

XibF [dariisiersan g i Y[S%ﬁls{ Fhe FusipgRRID 0TS B JBELy administered

dﬁf ReENte hcﬁﬁl'nﬁ'tetr&f ﬁmﬁiébﬂ: fimed P& dayhFbY $PBsted administrations over
m ni stered my var ependi ng upon the age, size,

seaml Aol veekaf ortlmep aﬂpp@dtng qurbe eenditipns the aﬁlteaf@wnblatr@r@ﬁwd until
désﬂgd %ﬁﬁﬁ%&sfox S ? ‘ﬁllais ?@aﬁeandﬁ)E qﬁls}@gs%t %ﬂfﬁté}ﬁ@ o801 the desired

erapeut i cal or pro act |
n@n'ean&lnt n thatgaa@ﬂ’wmmtldlrunm udoacﬂlmvsd arle dodrgenvnsyt be esddmmistered at

inftﬁr}%l? ge%,nlgﬁjgt %clérg 0%8?3 %gxr/eae#?tg fon%é) glleq'ggyxt xrlllg')ntéqs Oyl'ke etermination of the
oftireiire [dakigy ahd offoptrauth rbutt and @requ‘@bj( of admldlstrhﬁorf 19Swedlnwithin the

e SR 62t S B T et PR e o o
tﬂelpké@eﬁtameﬁﬁmb&%be\a@teﬁﬁﬁm& Wethéd lex ciéi®d &dpeRhn¥nthiicm about

to 5 ng/ kg. The attachnent inhibitors are
mﬂﬂﬂ chig gorapfsitions ©é g PEsse, ipEarey I%Célrd@dmhaén%ﬁ%twaﬂwcceptable
P4 et oo edile, ETbpLYSE s s
ioneexalamers,sAleniog, aterhinivpl Séeatatﬂég:ltpms sagaiy prcrt@ms rsegdewlemlan serum
alglgrgﬂang;%h{eﬁ gub%{' ﬁce%coﬁla a3 D oﬁgp%l? e a%'l?mnei s% e Iacglﬁ,r ggtn%flfm sorbate,
partisli glycﬂrlddﬁmnﬁredoﬁsanﬁmassegemblaffatl'ji Aidk, Waﬂea Isaltsoacblectrolytes such

and/ or. di ur§g or the. desiyed .
o BT, s HED BRArP BT LGB RaPgiFoii st ghesghate, sodium
chibgdd] @ﬁlagﬁtsrrammb@ ko4l PhddnSdi@h @ekikddate, b?lzeﬁy%ﬁrdﬁaﬂﬁ, Bélulose-

fromonce a week to once ever)é Si X non . o
beped suhstanges, gid gpolyailylene glycol. Such pharmaceutical compositions may be

prepared and formulated in dosage forms by methods known in the art.

o
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opti mum dosage and of optinmmroute and frequency of

admnistration is well within the know edge of those
w@Riokbzsd73 n the art. Simlarly, dosages for otPEr/US2003/630538

within the scope of the present invention can be

determ ned w t hout excessive experinmentation. [0044]

The conpositions of the present invention include

ombﬂr NBCAIGIHeE Abpekt, daRe Rh@kltfchnfa! (h@itrd hai fididd inhibitors can be
i nherently nontoxic and nont herapeutic. Exanples of

adspigitegas separiately At Mith eothar giugsy eaprgesnt Invaniias preyides an article of
m%ﬁﬁﬁ@t&%%%ﬁee L& o ke letnpf%lﬁng L PR WnelifiSs 11§H%ﬁgﬁspackage a

uman ser.um a um n, er Su tances such
cmhimaﬁimatdstWOgdnymlomeof €0 rapi staglynent iploibiers (Ve sﬁéﬁﬂ@atnélbltor and,
arti al eri f..sa .
é)[htn?@y éag%%o?h seélalﬁ%)le Ic’nh%ltn’? 51“{;1%(/? Pé%@%gﬁﬁtg%’uson of target
s @k d@oH the pﬁivblﬁt&meor tebiagieaht UfrA[DﬂrTi:@elnt mnﬁmtaehment inhibitors in

ot assi mh dro hosphat m | ari de
RS SRR RPE: T9E S0 Pt £ 19 S PR{tgtagts £ Kilogram of
bRBY Méﬁgﬁ}ydm%/]]y%) ﬁﬂefe@@l‘}e frofifddout 99630 hagrd a%dhﬁé affoRSinhibitors are
en

and pol yet ycol . Such pharmaceutic

@ﬂmu@%@em ﬂt?epatﬁlafeﬁlaﬁi@élgeérﬂf frosm rﬁbm&t% tp rioda%@éms per
R 96058 4 o

toad pattmtretnointhpbothor drughtp ngkidem thehkib arteoie@n@qu tha reference to
af;jl qg\]zeﬁl Strgcro%‘ld Snﬁgc? d&t gésy tgp the atrg'cu % Ql?l[eg %&Hﬁﬁn%yﬁu kit contains one

resent I nven n ar acture
attathinbe iﬁahibltmofandi ohe tfustmmmonaneferaﬂ:épahhatlet cordiss aeragti-CD4

[ sin conbi nati gn t r re. of .
oty R B R3Sl s BT Ll i BBl Moot
prRfdlably, GRS kidRahthits ah 3nti-@DAL feibodlr Al peseffusidel Bfeferably, the optional

inhibiting or preventing H V-1 infection of target

deigh i RIpETAtss TRIRET AV RITIPIGRSCARIB®Rt rent of AIDS. The
[df)'4§]r CRANARARS fsyéc@cmgf‘ﬂ?ésehﬂ" BivBit Rl Srobilles ANREMsSfor c(o)mmunlcatmg

i cl ent from about fromabout 1 to 5
mfoﬂmatlgm alpmlt pe msml¢t®g$ &m sghergisinpily \Nélmg lttaqhmgnighibitors and fusion
l:ﬁtfogg t{% ajrgveﬁl{ &%c@i&? :‘% gﬁggét %efgsob by HLYL elglnttg JJT%U%QI %thr&g #IDS The
cmmmdmsaggsmahs é(ﬁmpnsabm dd)cuﬁlemt ¢rovidi@l displhy ‘gllam{mtapsrthe information

obmgtrl? (r?%éns %ﬁ?tl%a%é% g u%ng{ug?% dl \B?rbe;%rcﬁ f rograri] Vé}skJuaPmonltor
AR} & p@ékag& heért Edntgsing Sudhnitfotitléion or ﬁﬂs&uwotns ar e

det er m ned reference to proved. or reconmmen
[Qj)dghgggef?ldpfom@tlo&alpqlp%é ﬁ%fa@rtﬁaé the-pi)]bl})g%fp PP, syflfﬁrgls’wf ?ietalls about

tHeORd AL RS 5O Feiny b dulSd B Bingd EH%' iRhibRbrs 3 doBPBatidhS4rdNin combination
inhibitor. Preferably, the kit contains an anti-CD4

withtathes dyags aandi copfagt infoypatien fo rtis/to we ibiey hayea question about
: o d , . .
o PheAlc ot 200 G ML NN, abhisision

afpefte pabfrgquetdye ampadrmmstratlcdr 10gSs. a’H@ qomrmgm(agen means is useful for

.t script e inhibitors 0
e+ Bapaion TeebeBBaR LT bt Risfrgiel HRbLoR of hgcpresent
ifvefiti GOAAIUCYnEAidiciion It]il’f Qppieied ahetBdisUor adminisdringahé miﬁ;bnors to a
for synergistically using attachnment inhibitors and

Priff-on inhibitors to prevent infection of target

cells by HV-1 and to prevepipis treat AIDS. The

conmuni cat i ng nmeans conprises a docunent or visual
[@P48| Bis tinvention sembe Surthse illustreipdnky  th following examples of preferred

embodiments thereof, although it will be understood that these examples are included
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or instructions. Preferably, the communication is a

web site displayed on a visual nonitor, brochure, or
w@aokazsa7i nsert containing such informati on orPCT/US2003/030538

instructions. [0047] Useful information includes the

fact that the inhibitors are synergistic, details

about the side effects, if any, caused by using the

meRdly it séofCildatah b@Nard et inflended iy hiattitlnscope bhthe invention
ot her drugs, and _contact information for patients to
“H@%Sqther‘t"ﬁéﬁpﬁgif;éhém&l?é?ﬁ on about the inhibitors or

their use. Useful ins 0 de inhibitor
dosages, admi nistrati % :lﬁ)uﬁtl\gag%&é frequency, and

[60d0] NVitdeat 6 alruse Wies titrdtee. TienTOMs¢/adliofradcieains isslate was as the
yseful for instructing a patient on the benefits of
f lé’i“ﬁg the synergistic inhibitors of the present

| nventvanseants @@MQLQ@SI@” t he aHW—Q\GQQO’W%B&%cf 89810;
adm ni sterin he inhibitors to a__patient.

00 4BV 1103 1§ pediewin 18MF9be f ur & HET-10FALENE SR
the fo\ 1o nm @mmphmoof pr ef er rg. ENDRAIRRALS 5011

t hereof, althoug be understood that these

ex ani{nregstmké W%%ﬁlé}a%cbmﬂo% Gbevinb28473
[(f’(ﬁg his ngtfl QLR 3 7%|\¥asfﬂdecPEr[eQ@§f§§8qjl Rb'rﬂé&lﬁrﬁtspznz ul of

I nt ende scope o
HINVIEFR200N wasiidded $nto D48ST. \ilsie-3 syeiiinh.i 1Q4AI31 p of HfﬂVda&Oédm was added

il (48 il Frie mFOIBBONRR Tl SHERVY POL 1 ot pieiriatontso7.6 R-3
f 0
wis Sy A2ph ditur i 254V A8 iftbldh0 s R melhalt 4000 1 of
H]Iﬁgﬂ-lﬂtﬂf% whl Midg):d 05 60Q(BE+3| }{ll)l‘lleld?,%95i2\7g;1§.‘dls \5)Wélre 3313.1/76114‘{0 100 TCID50
a . 1 r ..
Vi Bt 28 1 120Dl ot ? £ B e, ghig is 100

T@ID'S& YlnlléJ(papz@tdﬁ’ﬁsPﬁm CbérlBB&algﬂ'I%Zd gndno&c'ieaﬁm&llly &PBMC) were
H V-1 302077 was added into 9487. 3

scmohteadﬁromza.\@l -Tundgrffedipd/danog by fm@llwbasamdensltwgmd»e@smsriﬁugation
-3 nedi um. . f p t

el Vet i RPRA, 148 st R A8 SRR O o -2 ana

Lg/tEIPTB0 (. 3Gndditn)3 medi um 4000 | of HTLV-111B was

added intpo 6000 R-3 | nediu Viruse re diluted to

19051 TEp PR Bumpzagdsmepesiqnal zn@Oﬁy te@%‘ﬁoﬁm%ﬁm Wassin sterile

P@@d @f‘[ 7@ % 8.3 m mlRTﬁe Hﬁt‘fjdoﬁ was bkcted Sndd? QterildddXRichi A 4-8°C.

st ock. MC: Peri her al bl ood nononucl ear
PLPéJQ gnaé}fssl\ﬂmpwé rﬂ@t theepiibedyewas monemptvc pnd had afnugibeaf over 99%.

SQ%Q?? blysohltltf:o% vl'asl?%g%l@%q%% hty gradi ent

cen uga own in RPM 1640
[osp! 60emioed A8 1 h.52gMmilEKHas aacwdftoSBlzG ml PBR, klis vadriet S5A8 stock

sgl/umon I:(>g_0|p(\) (;,le;n?l) mEgS ;I?Sck solution was diluted to concentratlons used in the
experiments: 192 pl of 5A8 stock solution was added to 1008 pl of PBS, this is the 80
pg/ml solution (1; 6.25 dilution). 200 pl of 5A8 80pg/ml was taken and 800 ul PBS
(1:31.25 dilution) was added. The above step was repeated for 1:156.25, 781.25, 3906.25
and 19531.25 dilutions. Finally, the concentrations used in the experiment were 2, 0.4, 0.08,
0.016, 0.0032, 0.00064 pg/ml.

[0053] T-20: The preparation had a purity of over 96.55% T-20 was stored at —20°C and
protected from light. T-20 to stock solution was diluted: 5 mg of T-20 was dissolved in 5 ml

of PBS, this was the T-20 stock dilution (1 mg/ml).
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[ 0051] 5A8 (humani zed nonocl onal antibody to CD4): The
preparation was in sterile PBS, PH 7.0, at 11.55
worguoni284The anti body was stored under steril e PORUB1008080538
at 4-8C. HPLC analysis showed that the antibody was
nmononetric and had a purity of over 99% 5A8 to stock
solution was diluted (500 g/m). [0052] 60 | of 5AS8

[o5%) ST whe dinasd ROsREertatidd2Geld iiPBR expBiiBeta st N€fSAB0 stock

stock solution (500 g/m). 5A8 stock sol ution was
sefutien wes adsled dmd B wlaaf] ﬂus wds the 40neg/mbRplgtipmeldsdilution). 200

HRET2pR0g 1 POy o 08 pI A4S fifud B 5 Fadegy Tg gpove step

w20 Orepeatfd FoA\81:809)/ n131ms1 15026 1a7302800d | 390835 dithtidd. - BiRally, the
di [ uti on) was added. The above step was repeated for

couoenigatpgs useg 1t s expggRnp Heredn §-21 64410008, @ iOBLﬁ 088932 pg/ml.

Finally, the concentratio in the experinent
were 2, 0.4, 0.08, O. 016%‘6}{%86%2 0. 00064 g/ m .

[ 0053] T- 20Drighexposwp at atdcton tmdofoalepim)Therfeaﬁmer

by Vids. 310 3R el Bl inr Eg AL S 1 R ENES fi Gl ot of 13
tubed Cor\eesA Sdifigdhy Sctubds for vitus c@ﬁtrd:fBEotaltdﬂ 18 tW&s foreTPo2Mutions, 3

f@@r kgg%%%fo'etgg‘sééd %?%818%@8 %%zg?%éé ﬁﬁ%séél?wns 3 tubes for virus

c6mpgentrations used in the experiments: 48 | of T-20
stock solution was added to 1152 | of PBS, this was
[0056] 460 gt pi\8 Soneenirgitong and 50 g Tl eonyentiations werpfddedpto the first

1 i oS i VR S it A E e Bhe i a0 100
PBS156 g0T-20:coBdetRratddid .89 96 2DPHS hikik iadbd 15!0"’[3& Eééond h@tubes starting

concentrations used in the experinment were 1. O.
wathohe hxghem)som@nmrp@ T o0 32ulps rare a@@émpﬂhel 09 r@ﬁﬁg 50 pl 5A8 and

T Y YN T
fiayiey ﬁere agdeti@d  Gu\sr PERUB 1Pbr 169 lemﬁﬁnfs%focﬁ w'_%ﬁsahquoted into

dilutions, 3 tubes for virus control:; Total of

all gB ddes. &XGOQFPQMCdWMﬁdﬂ%@ 1.gml pf Rdsmedipm fiofal 3.0 ml per tube). The

I f ;tubes for 6 5A8/T-20
U%?F%%&%%@ d p%)egof(elol?1 I'rus control. [0056] 50 | 5A8

[@05iL ehe atllsomsre aradhdsiO3 kinifs 20PBBNTlencellatware sesweperdeadideXim] R-3

into th 18 tubes starti Rt
el P4 ctedRpsiolotP R fghion’ Aokt SAs oAb afe sy antisen
nleasurBfent Qs h)effelﬂ{éddﬁ) glfe&ﬁupérﬁzitmﬁnﬁ' eadhccobllitdre RBB o‘ﬂlﬁﬁys 4 and 7.0.5
dd second 18 t esstar the = |
ﬁ%&‘to%ﬁwe ERETOR, R alfihan 9§ B Cly a0 eination Indesx
vs)é’ré J&lcla@@ecﬁﬁﬁr ‘g ol DRASEZA.” Tﬁ@r&ul?@%e Wy dgdlei1nt o
the third 18tubes starting wth the highest

concentration. The final I2Pl§des are added to 100 |
PBS. 100 | of 100 T Mhih LS & re aliquoted
into all 63 tubes. %C;@Bﬁ 5PBNCISS§§Y§§ded in 1.8 n
of R-3 mediumAdtal P20 m pAR/TULELI The T-20/5A8 *CI

Viral Strain (ICso) (IC50)
HIV-1302076  0.15 0.043 0.032 0.33 0.016 0.12
HIV-1302077  0.17 0.016 0.017 0.41 0.0081 0.20
HIV-1302143  0.97 0.14 0.13 0.21 0.065 0.20
HIV-12054 0.070 0.039 0.015 0.36 0.0077  0.14
HIV-1301714  0.70 0.20 0.11 0.28 0.053 0.14
HTLV-IIIB 0.44 0.011 0.025 0.73 0.012 0.38
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tubes were incubated at 37C overnight. [0057] The
cells were washed 3 tinmes in PBS. The cells were

wo emwspiamded in 2 M R 3 nediumin 24 wel | - pl BEBUS2003/030538
wi thout the addition of new 5A8 or T-20. H V-1 P24
antigen neasurenent was performed in the supernatant
of each coculture well on days 4 and 7. 0.5 ml cells

(106/ mn% in R3 rred[[@mwgrrﬂ)aﬂﬂadl y 4. The 1C50
nati on | nd | t

A Bre, - T T oxtibs. o SRUTARMER TobnduSAfdar,

1 HI¥5D3Q29761 ) 0e6fd * Cl10.2%ay 49.15A8 T038 5A8/01780 * @.17

T}ﬂQ/’éé’@zoﬁﬂo M(YS' 356079%26(0@2) (Hb@%l)) 30@00/%180%

o}ﬁ’epé&ﬁ% 0. %00 og%%o 20?0%" V-1 b§821 %%597 01014

0.HIY-b2¢5¢ 0. 065130, 20 0-H v-1 988% 0. 678 o. 0@9)46. 019-36

0.H¥-03000714 0.1182 HI \0.0801714@.083 70 0.320 0. DI020. 28 0.15

0;915@\/-3%&4 HiLyg 111 By 91544 Opfid 0. G233 O. 7% (%8912 38
13 WO 2004/ 028473 PCT/ U82003/ 030538 1C50 (g/ M) and
*Cl (day 7) Viral Strain 8ndre20 5A8/ T-20 *Cl
T-20/5A8 *Cl  HI V-1302076 0.65 0.29 0.15 0.33 0.078
0.17 H V-1 302077 0Cegingows/Rrug Expoprg4 0. 071 0. 42

R, 7500l ol O 0
aQfib@s0T2030.0, 3.0200.024 000008, 0.6001¢; 0.00@)32. |8Pml). 585 1.0, 0.2, 0.04,

oo Slonl P oed Pl TR e T P SRRt B ot o

concentrations of T-20 andélSQj(S3 wer e changed as
fol lows: T-20: 0.1, 0.02, 02 , 0. 0008, 0.00016,
0.000032 gg/ m ; 5A8:IC) fg/nil) Zad WIQday 4)0. 008, 0. 0016,

CPRIB 5 S TETHhde, I L

5A8NTL 2020961 T0.1D/ 5A80.8Q30 0.014 0.50 0.00053 0.11
HIV-1302077 0.14 0.0069 0.015 0.31 0.0016 0.031
HIV-1302143  0.038 0.044 0.0045 0.12 0.00045  0.012
HIV-1 2054 0.041 0.019 0.025 0.67 0.0023 0.062
HIV-1302174 0.14 0.049 0.070 0.58 0.0070 0.058
HTLV-III B 0.19 0.017 0.0068 0.69 0.0068 0.069

IC50 (ng/ml) and *CI (day 7)

Viral Strain 5A8 T-20 5A8/T-20 *CI T-20/5A8 *CI
HIV-1302076  0.028 0.0036  0.013 0.75 0.0013  0.075
HIV-1302077  0.067 0.0065  0.015 0.41 0.0015  0.041

HIV-1302143  0.022 0.021 0.0060  0.27 0.0060  0.27

HIV-1 2054 0.017 0.16 0.0092  0.49 0.0016  0.049
HIV-1301714  0.30 0.040 0.097 0.51 0.0097  0.052
HTLV-IIIB 0.16 0.013 0.042 0.31 0.0043  0.031

* CI: Combination Index: CI<0.9 indicates synergism; 0.9<CI<1.1 indicates additive
interactions; CI>1.1 indicates antagonism.

[0059] Referring to Tables 1 and 2, the data shows that there is synergistic activity
between SA8 and T-20 against HIV-1 replication in vitro under all conditions studied. All
calculated CI values are less than 0.9 and ICsq’s are decreased 1-10 fold in the presence of

both agents. In general, 5A8 adds more to the activity of T-20 than vice versa. When
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HI V- 1302076 0.10 0.0070 0.014 0.50 0.00053 0.11 H V-1
302077 0.14 0.0069 0.015 0.31 0.0016 0.031 H V-1
wWQORaI438403 038 0. 044 0.0045 0.12 0.00045 0. 012 PEA/USH03/030538
2054 0.041 0.019 0.025 0.67 0.0023 0.062 H V-1 302174
0.14 0.049 0.070 0.58 0.0070 0.058 HTLV-111 B 0.19
0.017 0.0068 0.69 0.0068 0.069 1C50 (g/mM) and *C
c&&@ﬂtram)ny bf A8 2hd R0 BARaihtadfdod8 tadd) 1EElof _EA%%EAR-’QO decrease
HI V- 1302076 0.028 0.0036 0.013 0.75 0.0013 0.075
sersnevl fold gompred tooppditionvesvicipdgeparg removsd 13 hgursfter the addition

. 021 0.0060 0.27 0.0060 O0.27
offlrelon i f Bt 0 0002 0.49 0. 0016 0.049 HI V-1
(BB 1k (e 3pedfi@uion,0ther® hage baen0diedgspd Gyiea prefarad embdliments of
t}i%h%}gegggi'o%laie @%%ﬁ%lp (%pget]élefg: thﬁg?r%egg’ }oydquha/ Qggﬁéeﬁqy ogenenc and
deseeibied R8sasidy bad ot fonperpet iob tisita@hn; thelscopel dL tit esventlon being

n oni sm 59] . Ref e to Tables.1 and 2
sfoRt SRR FPNHIng s B QPUOTLY Traby  BOTBEIHON §ad yamolions of the
p?eeéatalﬂdenﬁoaoara%sﬁ% il H%Jﬂc bRl GRIvieORadbnggl I & tHET6re to be

all conditions studied calcul ated C values are
undssgoachihnt Bitbinghe scsfdhe pppeaded elagasthe inysntien gaybe practiced

: nts. In general, 5A8 adds
oﬁ%ﬁg@%@ﬁ?ﬁ&&g@%ﬁ%ﬁ?&&g?@%_20 than vice versa. Wen 14
WD 2004/ 028473 PCT/ US2003/ 030538 concentrati ons of
5A8 and T-20 are naintained for 7 days, |1C50 of 5A8
and T-20 decrease several fold conpared to conditions
in which drugs are renpoved 12 hours after the addition
of infectious virus to target cells. [00601 In the
specification, there have been disclosed typica
preferred enbodi nents of the invention and, although
specific terns are enpl oyed, they are used in a
generic and descriptive sense only and not for
purposes of limtation, the scope of the invention
being set forth in the follow ng clainms. Cbviously
many nodi fications and variations of the present
invention are possible in Iight of the above
teachings. It is therefore to be wunderstood that
within the scope of the appended clains the invention
may be practiced otherw se than as specifically
descri bed. 15 WO 2004/ 028473 PCT/ US2003/ 030538
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What is Cained is: 1. A nethod for preventing

infection of target cells by human i nmunodefi ci ency

WO 00428473 pe 1 ("HI V-1") conprising exposi ng tEChES2003/030538
cells to an infection preventing anount of a

synergi stic conbi nation of at |east one attachnment
inhibitor and at | east one fusion inhibitor. 2. The
thim@laﬁﬁednhai m 1 wherein the attachment inhibitor is

o PP BSteiRaliog D SHereeoa e QBOBTE B gRRiency virus

C eﬂybé 1 QrHdirv-i f)hﬂoﬁiphs@ﬁ eﬁ‘p’cﬁ g"iirgéﬂ dd tdf Jﬂﬁfe@ﬁ&@ﬁ&{/é}ﬁng @mount of
the target cell es that bind to the

r &W&lStEWW%PH @&ar a@frmnepaéﬁaﬁhmerﬂmlu@tqrcanétatt ée@nt eng fusion
t hepfpnoet cell but inhibit or prevent cellular

fusion between H V-1 and the target cell, polypeptides
2t hEhe wethad pbclalgplmermn thle\attaclmmht inhitiitor is apolppeptidntelected from

tF{ éregprlo nggt %ﬁ) o gp B%e ' tﬁfbﬁ’ Tgﬁe&gogeoln,ﬁa{get cells and

HI Mhlblttom p&tvbﬂcﬁm ) ftolﬁﬁatt@h@gtto @el thrgebedll, poippdpititiesothat bind to the

nt cellular f |o H V-1 and.the target . _ . .
§ Reabion o kst i Prmennt Giv; Llodiet R g ergut inhibit or
gr}ﬁbl‘{fbnﬁ QBIBI1&! fubign Metvireh YIBPT iad@Shd éet'o@ﬂ eﬁ(ﬂ%ep%éshthat bind to
i.nhibit or prevent its harpoon-|

atspalaﬂ SRk aflﬁﬁ’g@?l eiémegelﬁr%le&fm@é,@ﬁaca@g torhg target cells, and
' rﬂo%‘?p% fidad b peA g%@ZO SEPVT Qfd ﬂ%&ﬁl\f i1 {0 attach to the target cell

recol | -I|ke action that brings HV-1 into cl
c dntt adtibifvor prevent gellularefusign betweﬁln El¥elt mldth@ftargettaqemaﬂd the fusion
trom.th
V\’higiéll% t@rclzs) E@Iecg%& ﬁ&ﬂgﬁ@éﬂ#ﬂ‘g&g s{ngg ofaé%lf%gﬁé:es?lgaé 1nﬁc%rﬁ%t with gp41 to
ﬁmt @agpeyatt stschmmanslﬂ«egat&chmagnﬁntargaf ce]ihs @m polypeptldes that

R TR S ERRRN 5 SEREL LB B AT BRY-1 o cos

gr@uﬁcc@mstasgdm@s,of anti -gp4l anti bodi es and
po ypepti des _having from30 to 50 am no acids and the

Sabtlis Pthed of ladpac tViFfeft thgpatackngens righiiter jstsslected from the group

h

(rERANTR AR CERLLL A Lo s A, Esmentof

f raoﬁ?DArﬂegagﬂo@mi erlgAsinteprigls comarising @DAacarent lo6 @il arghthe fusion
2ol 30904 KRB0 Lo WPl IR RE 3 potpepices

5 Hd@inlgxf,roméﬁttaﬁﬂsannino acidel anchthierabilfty e friteraet] wivh gp41 to prevent its
eﬂEl vaI I:lglﬁ t5 The nethod of claim2 wherein
rpatf1 FHBr is an anti-CD4 antibody t hat

ApeThE nsthbd ebf mamdl Nghereird e 24tatiEnédd Entibior! i€ GBIt Rt the group
arget_cells by H V-

hihits f f nd
{ O EAiEgH AR FBibonies Sul BKE el RBiivedie HgAGHplIson mhibitor i

C%@ﬁ:ht%&'ﬁlﬁn @fe i(?jé %Bﬁ?fdtlﬁ of anghdot 4490 %IH&&a?&Mafumde and their
ui val ent pe es he method of claim1 further

c oHptiosR W@%E@tmﬁ’ﬁﬂ%ﬁr get cells to the attachment
5.'a ?ﬂ‘{th&tﬁ&is ofPBldind Y elh Ry %Ha‘é%%lt 1Hh1f5‘1(}.’cﬂt§%3 gﬁ“ahﬁ’ 'bﬂl! Mhbody that

east one ot rug sel ecte
permits the binding of gp120 to the CD4 receptor but inhibits the infection of target cells

by HIV-1 and the fusion inhibitor is selected from the group consisting of pentafuside
and its functionally equivalent peptides.
6. The method of claim 1 further comprising exposing target cells to the attachment

inhibitors and fusion inhibitors in combination with at least one other drug selected from
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WD 2004/ 028473 PCT/ US2003/ 030538 the group consisting
of integrase inhibitors, nucl eoside reverse

WO e@n®zsrPpt ase i nhi bitors, non-nucl eosi de r evRCHES2003/030538
transcriptase inhibitors, and H V protease inhibitors.
7. The nmethod of claim1l wherein the attachnent
inhibitor is an anti-H V-1 co-receptor antibody that
bithgIsrolip cBnstMBERK ilEyraR -ihEBR&AS HuckBsies feoersé tambctiP@se inhibitors,
group consisting of ~ CCR5 and ‘CXCR4_and inhibits or
prepanelsosidrrerricdermpaitase fnbibiors aud HEG progase Bhierso
7204t DRS4St ?Qmi Phﬁ/ﬁ&én?rc X &ta@ﬁh&ﬁtlﬁngtJIQWﬁ I&ﬁtl@fIQUp co-receptor
consisting o ypeptides that interact wth gp4
i rntibady that tpn@vtenat clienwkingrqoenoeepttarkselested dwhmthet growp COHSIS‘ﬂng of

eptid h i nter ith

%(?Iﬁ% iane {:kg;xﬁ g \}%O?l}@pc{rgpr?vgggltfl %{aﬁhmgﬁ:“c o?%e %}e{:eﬁ&zlt% gpl20
bralnﬂ gBe fidliof inhllb’itoﬁ iclsels@ed dronadlie ptouip doﬂﬂgﬁig cfepolgpeplides that

The nmet hod of cl aim.7 wherej he fusion inhibit
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and the ability to interact with gp41 to prevent its harpoon-like or recoil-like action.
20. The method of claim 18 wherein the fusion inhibitor is selected from the group
consisting of T-1249, T-649, 5-Helix, pentafuside, and their functionally equivalent
peptides.
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consi sting of T-1249, T-649, 5-Helix, pentafuside, and
their functionally equivalent peptides. 18 WO
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CliglefRo?RitNVBEs 16 Rnttibie _Ola%t_%@&lh B Rboil-nké BdtloRlihdt $rif g BBL-€6hto close
fron1the.gr§££ consi sting of antibodies, antibody
f reqatestivish taggoicelist agoni st s conprising a fragment of a

| ' I ' , o
26 baR0g 14 25 41 Rl {tlitot d9elBcted fr

r aér%en? 0?0]@&' ano%%?%e %g‘féon hl?i}]eﬁlpglﬂt qr flgSesefeC?rgéhe group
f roonsisting of entihpdeswmitibodynfyjagsientsn CD4gptizomsts corophisieg afrggment of
pol tides .havi rom.,30 to .50 am no_ aci ngd .
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inhibitor is selected from the group consisting of anti-gp41 antibodies and polypeptides
having from 30 to 50 amino acids and the ability to interact with gp41 to prevent its
harpoon-like or recoil-like action.

27. The composition of claim 26 wherein the attachment inhibitor is selected from the group

consisting of anti-CD4 antibodies and anti-gp120 antibodies and the fusion inhibitor is
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har poon-1i ke or recoil-like action. 27. The
conposition of claim26 wherein the attachnment
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36. The article of manufacture of claim 35 further comprising another drug useful for
inhibiting or preventing HIV-1 infection of target cells or for the prevention or treatment

of AIDS.
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inhibitor. 36. The article of manufacture of claim 35
further conprising another drug useful for inhibiting
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40. The means of claim 39 selected from the group consisting of a web site displayed on a

visual monitor, brochure, and or package insert.
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