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application is a continuation-in-part of and clains . the priority o . S.
Application Serial No. 10/081,128,. filed February 22, 2002, the contents
of which are hereby incorporated by reference into this application.

Thr oughout MH*€7ABbi i cation, various publications are rREEYSHBEY by Arabic
nunmerals. Full citations for these publications my be found at the end of
the specification inmediately preceding the clains. The disclosure of
these publications is hereby incorpRefi@es R¥rigfpgrence into this
application to describe nore fully the art towhich this invention
pertains. Backgro%gsof thﬁc' ‘1’&?“1%” I;unanti.grugodef.i ci ency \4_=i rus.type 1
(H V-1) induces vVifal-t0-c&ff Fenbrand fGgion to gui'n BAtry Tnt 8°Far get
cells (8, 15, 66) cla¥he - frhestPHCGRtBf [9fni ¥4F i nbepdeerdpr BetiwenNehe virion
and the cell surfaogoss, tdee HinddnFebofiatthe2y, radosurdiac ecaitgnopr ef ei n
gp120 to the CD4 aRthoeRe(hdredP. ifidorpbehted hbf k07 d MRl NAWEES his
conf or mat i onal changgs |tn.0%p120, which enable it to interact with one of
several chenokine F&ceptord (4, 5 21, 36) . The CC chenokine receptor
CCRS is the major co-receptor for macrophage-tropic (R5) strains, and

pl ays a cruci al rahecughdhe iSedsuadppiiaasidrssivariobhs HoVbldcgt4onb, a2d, 36)

T ceH Iigeit rogi GefZ8dnddd LCRr SR nQ?ﬁQB%lst.o Fa0l OL1 dA498L £8) Ihesand
usual Iy, but not _a s,. eneérge |l ate | i sease progression or a
consequence of Vi rpﬁg\f%¥%$laé‘§ti g’fﬁyi ntf’tei srs}l?émgul Fﬁ_r etgg, e5d _2?,9 32% Sone
primary H V-1 isols®e€sitralignal iniegpreely REXaFeEiNgcetiheyrlaant uséhpot h
co-receptors, thougbchotureaalofayBes tgurilheasiame ebf herencyntddpormtpd.

Mit agenesi s studiggs £aURlkede WMihBot ReiLeSphufdAN Al ddeaditldBeCRfge Crystal

structure denonst rf%&?')d/ %}I;]eatarg:hgo Cw _i%?lcg}?{sorinvention pertains.

Background of the Invention

Human immunodeficiency wvirus type 1 (HIV-1) induces
viral-to-cell membrane fusion to gain entry into target
cells {8, 15, 66). The first high-affinity interaction
between the virion and the cell surface is the binding
of the wviral surface glycoprotein gpl20 to the CD4
antigen (13, 30, 41, 42). This in turn induces
conformational changes in gpl20, which enable it to
interact with one of several chemokine receptors (4, 5,
21, 36). The CC-chemckine receptor CCRS is the major
co-receptor for macrophage-tropic (R5) strains, and
plays a crucial role in the sexual transmission of HIV-
1 {4, 5, 21, 36). T cell 1ihe~tropic {¥4) viruses use
CXCR4 to enter target cells, and usually, but not
always, emerge late 1in disease progression or as a
consequence of virus propagation in tissue culture (4,
5, 21, 36). Some primary HIV-1 isolates are dual-tropic
(REX4) since they can use both co-receptors, though not
always with the same efficiency {11, 57). Mutagenesis
studies coupled with the resolution of the gpl20 core

crystal structure demonstrated that the co-receptor-




2 2 AUG 2006 WD 03/072766 PCT/ US03/ 05500 -2- binding site on 8120
conpri ses several conserved residues (32, 53, 65). It has beenZZ AUG 200§
denonstrated that tyrosines and negatively charged residues in the

am no-ter in (Nt) of CCR5 are essential for gpl20 binding to the
co- recept MH $3é{)ﬂ%g$or Hl V-1 fusion and entry (6, 18, 20, PCUPS03HFW 31 52
54) . Residues in the extracellular |oops (ECL) 1-3 of CCR5 were

di spensabl e for co- receptor function, yet"zt"'he CCR5 inter-domain
configuration had btndingraisitai ned fopt20ptddmmhivés alsevietsl Orconadread ry
(24). This led to the; sRuclysi oy @kjher that gpl20 fornms interactions with
a diffuse surface on the ECLs, or that the Nt is maintained in a
functional conformation by bonds with resi dues in the ECLs. Studies with
chi neric co-recept & shapdeean ide@ERstranedothanat yemstingsdied tepesiaeko shown
the inportance of chieyeXtraaaahbsl an tﬁ)@p@ﬂn@r-téhﬁﬁ{alerﬁdnmﬁ5,(N15)4 of4) .

Mol ecul es that spe C y (I:F{g}_ ck.interactions
with their Ilgands%g]fﬁée aalljeomg%?grllglgl torbgﬁrg'%(ﬁﬁ? pro e %‘ﬁ ferknt 8¢
structure/function® ee‘?ﬁfr”por?é‘ﬁl p&Tof ¥k E‘bsﬁ‘ﬁ‘cé}ﬁdoreé’trtha{ﬁac?%fl 2%9ng such
conpounds coul d al 88- ag§i-st33i.n Tesi ghi ngReffdueti vim ther aperadsd lagent s t hat
target co-receptorisesk ati@dr) steps of \Woral wMd ydispdHdaiher ssef RS or

CXCR4 co- receptor  fungtd.on |fq§g1t_ictﬂ ed (g datg are é@R\éersgn&é} _qRat ire and

i ncl ude small nol ecul e t| i nes and eir derivatives, and
nonocl onal  anti bo§f& é("ﬁ%ﬁg Eﬁetﬁeg’ﬁamaéﬁﬁaﬁe%&? o™ he VisEhi |

mol ecul es that bl oéks&m r?ﬂ@y qnﬁt—’érf@ﬁﬂng Thish 1€€XCRa ddver e@@mlgﬁlcblmnctl on
are not well understoiog (st 4P1265f0f) intd@cstiehs i whthi torgicfEhiee ani onic

smal | -l eoul ¢ AVDG100.o dEPRRAScon. I eal dNEs ik fe-4aRdihfiAnebot L

trans-nmenbrane (T omal n_of i phi
( N%unctlonal conformatlon %y onds with residues in the

ECLs. Studies with chimeric co-receptors and anti-CCRS
mcnoclonal antibodies have alsc shown the importance of
the extracellular loops for viral entry (5, 54, 64).

Molecules that specifically bind to CCR5 and CXCR4 and
block interactions with their ligands are a powerful
tool to further prche the structure/function
relationships of the co-receptors. cCharacterizing such
compounds could also asgsist in designing effective
therapeutic agents . that target co-receptor-mediated
steps of viral entry. Inhibitors of CCRS or CXCR4 co-
receptor function identified to date are diverse in

nature and include small molecules, reptides,
chemokines and their derivatives, and monoclonal
antibodies (mAbs). The mechanisms of action of the

small molecules that block entry by interfering with
CXCR4 co-receptor function are not well understood (17,
49, 55, 68). One such inhibitor, the aniocnic small
molecule AMD316G(0, depends on residues in ECL2 and the
fourth trans-membrane (TM} dpmain of CXCR4 to inhibit
viral entry, but it is not clear whether it does so by
disrupting gpl120 binding to CXCR4 or post-binding steps



viral entry, but it is not ¢ |lear whether it does so by disrupti n% %)120
bi nding to CXCR4 or post-binding steps 2 2 AUG 2006 WO 03/ 072788 A b

PCT/ US03/ 05500 | eadi ng to nmenbrane fusion (16, 34, S5) To date, no small
nol ecul es oglozzﬁoe reported that specifically block CCR5-nediated H V-1
entry. Inhi'bitionof HIV-1 entry by chenokines is medi 2E@PH0%45 | east two
di stinct nmechani sns: bl ockage of the gpl 20/co receptor interaction and
internalization of the chenokine/receptor corrpl ex (3, 26, 59, 63) . The
vari ant AOP- RANTESaalisg tohndhiirareecdychibng (of, CEGR5 19 t e ckite, swrface

(4220;36) -5 Va:l antstﬁnaiqcmﬁecw B 6§e@r§‘dr1&\&:§rte8’°‘|¥£§§ %’e?é:.f%f@a\{LQE}t t he t
CCR5 Iintera 1 O [egul at e vari ants
gp c\b 51( %ﬁlsrmeqla%ed m s ntaybI m(trlg%l ‘of [t)fIVll

presunmably act throu ha sim entry ~ medi at ed
by CXCR4 (12, 27, egg)ry ChY y C@ﬁeolamﬁa CXERAMeqiRyed12i85, dfaslpeen two
characterized for diss iadt | madHaal smPr opBsdhage. ofhenhef fprdeneyredeplk2ed

i nhibition of viral,:.9Lf ¥ as bgﬁ@ repqﬁteeqngplgeulggt h cel¢ - andsol at e-
dependent (43, 58) 2 of CXCR4 ut the mechani sm

bi nds
by which it inhi bl‘tkﬁemght?%%?‘apb?ﬁ( tlf”f) ’F@\ﬁ/ 0Pt 2 anfTie OEH5 AMkbs
characterized to ARH-&REFES cilent iphbriveenteckFATG et ©FRE 289 ‘604% .cell
I nterestingly, mAbsunshese(api tepesvddiantd bih Ms daneEd o-ek £XR¥Metwhi ch

contains the gplz%ﬁdrﬂﬁg' %Ql?'ﬁ:?evén@_h't@fe g tbﬁﬁécnsuaggrm SNty lgess

efficiently than 2D/ al so ant agoni zes

CC- chenoki ne actlrtﬁtt fo(“'ﬁzﬁegu aﬁﬁngFR%f ?ﬁ)x MIET heVARGRE SqBEFHHERY PAS,
PA9, PA10, PAIl, @&l 2tnedgPAR4 shaveabheescliagdbut €éd ahdck charsctertizyved. Al |
six mAbs speci fi catdasabheandyt @x€RR512¢ceklhs Byt . wiohlly dbhé enani - @fdraci enci es

that were cell typgs depgadent,, %%L_LOF&% ?Q@@éﬂgeat tgteatgd%pttftﬁd&the
resi dues that are Fizf:;ir;portant for E’h n reyea |nf qr mat i on

about the fol di ng FRESS a Oﬁ§ 1c1ency of 12G5 1nh1b:|.t:ton o
entry has been reported to be both cell- and isolate-

dependent {43, 58). This mab binds to the ECL2 of
CXCR4, but the mechanism by which it inhibits entry is
unknown (7). Few of the anti-CCR5 mabs characterized to
date efficiently prevent HIV-1 entry (28, 64) .
Interestingly, mAbs whose epitopes lie in the Nt domain
of CCR5, which contains the gpl20-binding site, inhibit
viral fusion and entry less efficilently than mab 2D7,
whose epitope lies in ECL2. 2D7 also antagonizes CC-
chemokine activity ({(64).

A panel of six murine mAbs, designated PAS, PAYS, PAlO0,
PAl11, PA1I2 and PAl4 have been isolated and
characterized. All six maAbs specifically bound to CCRS"
cells but with different efficiencies that were cell
type-dependent. Epitope mapping studies identified the
residues that are important for mAb binding and also
revealed information about the folding and interactions
of the CCRE extracellular domains. All wmabs inhibited
HIV-1 fusion and entry, but there was no correlation
between the ability of a wAb to inhibit fusion and
entry and its ability to inhibit binding of gpi20/sCD4
Lo CCR5 cells.




. of the CCRS extracellular domains. All mAbs inhibited H V-1 fusion and
*“entry, but there was no correlation between the ability of a mhb2toAUb 2008
inhibit fusion and entry and its ability to inhibit binding of gpl20/sCD4
to CCR5' cells. 2 2 AUG 2006 -4 Sun=Lary of the Invention: This invention
. pr ovides an anti-CCRS antibody which conprises (i) two light chains, each
| ight chain Conprising the expression proaﬁct of a plasm d designated
pVKI HUPROL40- VK (fbafaReR@sicheDesi-gnaiden PTA-4097), and (ii) two heavy
chai ns, each heavy chain conprising the expression product of erther a
pl asm d desi gnat ed pVg4: HUPRO140 H&- VH ( ATCC Deposit Designation
PTA- 4098) or a pl®&sis dideshihab erophigé=HUPRO ah40. -Civrs Batxli)j-i}:)cdvﬁH 12513
Deposit Desi gnat i Qi IPg@sztoqg) nga iggggen&hﬁnssuc@ tﬂ Yir Wgh&E'an nds
to CCPS on the surfaceo a n ce i S |nvent|o rovi des an
“anti-CCR5 anti body™ PESTEFEsi i f LibethxPFﬁﬁ?l%al REOdRGEh C-Wal M coRprFEidg
consecuti ve am nolesdiags.tedhepdlit HoPRel4h -SBuUdATECOf Depdich iDessghat oshh in
SEQ D NO.6, and sivddosayy <ehais,) GachHieayy £dsha cagen! ﬁlaQQyCQ%éi?ﬁU“ ve

am no acids, the am no.aci uence of which is set for in

NO 9. This invent |°6r|?r&|s§'8‘9pr5\?‘ i Wcﬁnﬁﬁooﬂ’y‘:h%nﬁr PiEsBidwo
l'i ght chains, eadesdigmiat edonpriEidrgiuRROASEC Ut iHER -aT no &RTAS, t hepasmimno

aﬁl d sequenCﬁ ﬁf patiigeRthisnset piRL4HsgN SER | DNO §, 1a%¥lﬂdt“gd@§ Yared
chaiiis, each hea CONRri.si,pg con i m_no acids, .t am no
acid sequence of R \\f\%4 %%'Pgo gquf SPER Bﬁ8 %’E(ﬂ E}/%%l?ePﬂ‘T‘l% Pﬁ%ﬂ??’bﬁ"%l o)
provi des aii isolFffed0R8¢l ey acifFagowobdicfig sacpokyppepride wbihpk i Bimds
‘consecutive am n@ko a¢ikgsont BRe AP &Cidk sequppse-0f1Which is set forth in

This invention also provides an anti-CCR5 antibody
comprising two light chains, each chain comprising
cansgecutive amino acids, the amino acid sequence of
which is set foxrth in SEQ ID NO:6, and two heavy
chains, each heavy chain comprising consecutive amino
acids, the amino acid sequence of which is set forth in
SEQ ID NO:9.

- This invention also provides an anti-CCRS antibody
comprising two light chains, each chain comprising
consecutive amino acids, the amino acid sequence of

"which 4is set forth in SEQ ID WNO:6, and two heavy
chaing, each heavy chain comprising consecutive amino
acids, the amino acid zequence of which iz zet forth in
SEQ ID NO:1l12.

This invention also provides an isolated nucleic acid
encoding a polypeptide comprising comsecutive amino
acids, the amino acid sequence of which is set forth in
SEQ ID NO:6. In the subject embodiment, the nucleic
acid comprises the sequences set forth in SEQ ID NO:S.

This invention algo provides an isolated nucleic acid




, SEQID NO 6- In the subject enbodinment, the nucleic acid conprisgpAth#06

- -sequence set forth in SEQID NOS. This invention also provides an
-isolated nucleic acid 2 2 AUG 2006 encoding a pol ypeptide conpri sing
consecutive amno acids, the am no acid sequence of which is set forth in

SEQID NO 9. In the subject enbodinent, the nucleic acid conprises the
sequence set forth in SEQ ID NO 8. This invention al so provides an isol at ed

nucl eic acid encadidmﬂ@ p@J ygsmégtf&@prd&dp&gsg Seééﬁéé/&ﬁmé”'oamiﬁbds
the am no acid se ue et forth in

[
subj ect enbodi merts~ g“lfclagilgo 2518 EAPPTSRCT lgé'hd«?n(,sg gf’rltgr £R in
SEQ I D NO 11. THFRO | ﬁ@erﬁq :Fn al®o Hheoviweal comipodindgidn cbhgr ingichgicat
| east one anti- CGRS &Mddped¥esOtnd bigoamad Jdiereotn 1ASsAGSES iled above,

together with a carrier This invention also provides a conposition
conprising the anti-CCRS antibody, or a fragnent thereof, having attached
thereto a mat eri dfhkstchreentaqradd b¥gopopeides @@xﬁﬁolpbﬁ@enhylehe gkydol , a
cytot oxi ¢ agent aélﬁkf&tu@ det§§lﬁbé1€ti@é)f«"com-'ﬂi'll%thVeéExhéHb@dl% peRvhdes a
met hod of inhibitj ng.. | nhection of a ﬁ?ﬁb% cogéactl ng
the CD4+ cell WIHFEH antd 3‘&;:/1 \/\ﬁl cﬁ 08 ?n% Fie A&k, *Bach

| i ght chain conpri&2 n§Pt K& :lexplassilen prbdect éﬂb‘adiﬁlﬁsl‘m dtbl%slﬂgﬁéﬁeﬁ

pVK: HUPROL40- VK (AJC dapasisksDeBe goadhancP Bard337kh iangedi i) Novaiheavy
chai ns, each heavy chain conprising the expression product of either a
Prasm d designated pVg4: HUPROL40. M&-VH ( ATCC Deposit Oesignation PTA-
4098) or a pl asmiBifesigyartePH ks HuPROY 28F Mt COBPRSAFA9P CATECLIPEPYsi t
Desi gnati on PTA- 409%)easar cae fdlha@HE[IRSO&nsmmﬁntdﬂj(}tl)fﬁ&yn&lmtblthéSebﬂ CCRS

on the surface afg %eggdﬂb%gl Lbo{r@ a@()%}%%}t “,a_L@ gntg ndi tions such

that fusion of HHV-1 or an H V-1- infe cell to + cell is
i nhi bited, thereby

This invention also provides a compogition comprising
the anti-CCR5 antibody, or a fragment thereof, having
attached thereto a material such as a radioisctope, a
toxin, polyethylene glycol, a cytotoxic agent and/or a
detectable label.

Thiz invention also provides a method of inhibiring

—— infection of a CD4+ cell which comprises contacting the
CD4+ c¢ell with an antibody which comprises (i) two
light chains, each light chain comprising the
exprassion product of a plasmid designated
DVK:HuPR0140-VK (ATCC Deposit Designation PTA-4097),
and (ii) two heavy chains, each heavy chain comprising
the expression product of elther a plasmid designated
pVg4 : HUPRO140 HG2-VH (ATCC Deposit Designation PTA-
4098) or a plasmid designated pVgd: HuPRO140 {raut
B+D+I}-VH (ATCC Deposit Designation PTA-4098), or a
fragment of such antibody which binds to CCRS on the
surface of a CD4+ cell, 1in an amount and uander
conditions such that fusion of HIV-1 or an HIV-1-
infected c¢ell to the CD4+ cell is inhibited, cthereby
inhihiting HIV-1 infection of the CD4+ cell.

. & w6 reE a_ vl




. inhibiting HHV-1 infection of the CD4+ cell. 22 AUG 2006 This invention
also provides a nethod of treating a subject afflicted with H V- 7 WAUEHOB
-conprises admnistering to the subject an effective ™HI V-1 treating dosage -
of an anti-CCRS antibody conprising (i) two |ight chai ns, each light chain
.conprising the expression product of a plasm d designated pVY: HUPROL40- VK
( ATCC Deposit Designation PTA-4097), and (®) two heavy chains, each heavy
chain conprising the expression product of either a gl asm d desi gnated
pVg4: EuPROL140 H&2:,VH. (ATCC osit, Designation PTA- 4098) or_a plasmd
desi gnat ed pVg4: _ i&vﬁﬁgggn&adﬁc)- zjﬁéle@c f)ebt't?§i11fnge i ghafFotfe 2
PTA-4099), or a S$ikpp@nt offElierethti poik wHEh i nddrih CCROmpYishe
SHF(/f?:C'e ?f a gumﬁmﬁ_ ﬂhisl':réﬂ"hd'ﬁ;l’h_‘ f cendi th@nlssabﬁéﬁti\é@.ntoeﬂfféﬁ:@%vépeHIV-l _

-1-infected subject. S.inventiaon 0 vides, a.net hod .of, preventing
a subject from c%ﬁar?%%rﬁ n%i:’saa‘r%leijllC{];E f%l i gét"Fgfﬁgmﬁ?Efﬁbo%n%?r?psréss 1o 4
adm ni stering to &¥e shlgldct chiiefiecepdle Hahtl cchpést | opmptiaiagt | ige
dosra;lgeI amﬁunt hof &tp e § torCCRSpabtiibody Q:(Inpfi&idngp(l.ia%'smﬁ.w) : iH¥i gehakRs,
eac i ght chai ] ] S roduct .0 - X
desi gnat ed pVK: H&ﬁ’%%l%ﬁ%m%A% %égfégu t%%%t ngfféﬁnﬁ%?ﬁo%;ﬁ qgﬁa)(i i)
two heavy chains,2%hchiiheby BRaTH EW?»SW?@C%} Hee a5 redssing (FspEdgé RS of
either a pl asm ckcilesegpatedi @VodrbiiPRO146 HE2ZnYH 6ATAGsheposidsignated
Desi gnati on PTA-%Q@@Q. laam~d _ggsi d 4. H %}; Ut P+l ) - VH
(ATCC Deposi t Demgna'tﬂ%@%?i— %%9?? o?ﬁgé, rgge%é%tltorgsuc%at%tl ogé,grwhi ch
bi nds to CCR5 orf{3ft) suPfac® oPlashifmndedi ¥ atatte PVHOHIFROOAS efPEL i ve
to prevenu the HIBADLI)itect{ATACI egdw tsubpetdnainics: | #rantdom al s a
provides an anti -£(RanHH | HOUYuck ORLED S, COMPXH ShiithAN ANEERELTRP afiLi body
whi ch conpri ses édl)ftwo | i ght _chai ns, eachélrght chai,n )

ace of “a human cell, under” conditiornis effective to

treat the HIV-1l-infected subject.

This invention also provides a method of preventing a
subject from contracting an HIV-1 infection which

— comprises administering to the subject an effective
HIV-1 infection~preventing dJdosage amocunt of an anti-
CCRS antibody comprising {i}) two light chains, each
— light chain ccomprising rhe expression product of a
plasmid deasignated  pVK:HuPR0O140-VK (ATCC  Deposit
Designation PTA-405%7), and {ii) two heavy chains, each
heavy chaln comprising the expregsion product of either
a plasmid designated pVg4:HuPRO140 HG2-VH (ATCC Deposit
Degignation PTA-4098) ox a plasmid designated
pVg4 - HuPRO140 (mut B+D+I)-VH (ATCC Depeosit Designation
PTA-4089), or a fragment of such antibody, which binds
to CCR5 on the surface of a human cell, under
conditions effective to prevent the HIV-1, infection in

the subject.

This inventica also provides an anti-CCR5 antibody
conjugate comnprising an anti-CCRS antibody which
comprises (i) two light chains, each 1light chain




. 2 2 AUG 2006 -7 conprising the expression product of a plasmd W‘i‘? !g
" pVK: HUPROL40- VK (ATCC Deposit Designation PTA-4097), and (ii) t r@
.chai ns, each heavy chain conprising the expression product of either_a
pl.asm d designated pVg4: HUPRO140 H& -VI4 (ATCC Deposit Designation
-PTR-4098) or a plagm a designated pVg4: HUPROL40 (nut B+D+l) -VH (ATCC -
Deposit Designation )PTA-4099), or a fragnent of such antibody which binds
to CCRS on the surcbaprising huimen cexpresomjuggpecivcr abdbfl east @hesmid

polymer. This | nvg@t_:.,b. 02 8L80 HFEMhASS1a ho [ @ggg n of
a CCR5+ cel | Hﬁ( gﬁgg*grl lﬁé mlnlogﬁe(rl gp‘ﬂéco a E}LEC?D%%@&&&F

H V-1 infecti on 84 dgg rl(bé E¥R;j Bgare Flﬁa’aﬁ'ﬁ

condi tions effectrenprésingi bhe exbeessdonnobrCORS: ofelelz.shaft: tahq::]:aﬁm:@:t by

H V-1. This inventkQigakeedpr OWSHapﬁ@iQ@d obigbLeRt i Ngqagee H Vsdbosit
infection in a subject c stering the abol/g descrlbcf
n

i
conj ugate to an H ?sigf”ﬁ'f:gg?ed F oegc,aB in%n aﬁnun?lﬁﬁ‘a deFeR %S bns
effective to trenVgéhBuBRO} 4Tt (IsufHI F+D+T hi @t (BPCC Themos ity ebes gmeat ism

provides a transfergedobont 59' b GORERS R aéuéheaaﬁtltaeﬂyve,ﬁﬁ%rhs,bﬁ{dg east

one vector conpr|5| nucl i c aci enc enco heav chai.ns of an
anti - CCRS ant i body® g’%ggat °T &4t B2 c\‘?egt%or Jugatede i

sequence encodi ngat| Lgast core i lofmerhe anti - CCRS antl body, wherein the
ianti - CCPS anti body conprises two heavy chains having the am no acid

sequence set fort E Eg d . two,Light ch i ns having t.he .am no
aci d sequence set Eh%'ort Qren@é Iﬁ‘{% &rmfﬁiigsl fveh &‘) g B%b’\ﬁ]&
transformed host &afectigmprP§i ng at CFRESt F%lveé’ﬁforéﬂvatl Ie%%P@ﬁé—%ctor
2 2 AUG 2006 - administering to a subject at risk of HIV-1 infection

the above-described conjugate in an amount and under

conditions effective to inhibit infection of CCRS+
cells of the subject by HIV-1,

This invention also provides a method of treating an
HIV-1 infection in a subject comprising administering
the above-desmcribed conjugate to an HIV-l-infected

- subject in an amount and under conditions effective tao
treat the subject’s HIV-1 infection.

This invention also provides a transformed host cell
comprising ar least twa vectors, at least one vectoxr
comprising a nucleic acid segquence encoding heavy
chains of am anti-CCRS antibody, and at least one
vector comprising a nucleic acid sequence encoding
light chains of the anti-CCR5 antibedy., whexrein the
anti-CCR5 antibody comprises two heavy chains having
the amino acid seguence s=set forth in SEQ ID NO:9, and
two light chains having the amino acid sequence get
forth in SEQ ID NO:6,

This invention also provides a transformed hoast cell
comprising at least two vectors, at least one vector




conprising a nucleic acid sequence encodi ng heavy chains of an anti-CCRS

- antibody, and at |east one vector comprising a aucleic acid seqddnkis 2006

encoding |ight chains of the anti-CCRS anti body, wherein the anti-CCRS
anti body conprises two heavy chains having the am no acid sequence set
.forth in SEQID M2 12 and two |light chains_having.the am no acid sequence
set forth in SEQ 1D NO 6. This invention afSo provides a vector conprising
a nuclaic acid segyencgrencedi Bg.cdeheavycghai &@ieéf& AHdoaRRS fﬁ@é' ody,
wherein the heavy i ui p~~i - ap.n id sequence .set forth in
SEQ ID NO 9 This ?k%\}gln{i %(r% a I%’o_a;rrﬁzglvi eg ag}\l/_te%%%‘coﬁﬁ i sthg 12SHucP®fc
acid sequence enCBiGRF a FER¥ySERE M oftugH eignt fC CERSemnerssdy snghdiwin t he
heavy chain conpriiggs: theiagi RE achd egUencRsSendioskly,i NieEQMD N 12.
. This invention al nroyide : e TI_progduci n nti- 5 _ant i body
whi ch conprises cu tlurdl?f)r{\éé5 aéﬂ%s*%%ge??“‘ %n?%f ngﬁg ?%@r%g’i nglzalj)nsa MAERT d.
desi gnated pVK: HIPROABFRE ST CESDEHHS t59%st ioh $EN-UONY:12 gamd (i)
either a plasm d wesi Jnghed p¥S4sHIRRAMO tk2- aMltné ARSGDepofiidndaesignat i on
PTA-4098) or a plagmd ;. deshgnat g. pVo4: 1- TUPROL40 (nmut B+D+l) -VH (ATCC
Deposit Designation PTA-4099) under conditions permtting the production
of an anti body conprising two |light chains encoded by the plasmd
desi gnat ed pVK: HIPREL40nVEnf AFCC alBepoprbvDdss gmat reat &F A-Hapz)lisand tawo

heavy chai ns encqggd 8id hgti by asdy i gpat Vo4, 40, H&- VH
(ATCC Deposit Desi r?gtcit oﬁézlb['EI)'A% gﬁggrs%%%cﬂg@plgs%%%vg’es?%ﬁsg%_ at
pVg4: HUPROL40 ( M B+ OFRy- \ART(RPEY - SEIDdd YNt 6n ST 40998483 as to
t her eby produce atheamminGCREidantqbenye 22 AJStR006 SHbIEm Nangent i on al so
provi des a process for producing an anti-CClZ5 antibody which conprises

a)transformng a,, . . . . :
) 9 Thia invention alsc provides a vector comprising a

nucleic acid =sequence encoding a heavy chain of an
anti-CCRS antibody, wherein the heavy chain comprises
the amine acid sequence set forth in SEQ ID NO:12.

This invention also provides a process f£or producing an
anti-CCR5 anribody which comprises culturing a host
_ cell containing therein (i} a plasmid designated
T PVK:HUPRO140-VK (ATCC Deposit Designation PTA-4097),
and (ii) either a plasmid designated pVg4:HuPRO140 HG2-
VH (ATCC Depoasit Designation PTA-4098) or a plasmid
designated pVg4:HuPRO140 (mut B+D+I}-VH (ATCC Deposit
Designation PTA-4099) under conditions pexwmitting the
production of an antibody comprising two light chains
encoded by the plasmid designated pVK:HUPRO140-VK (ATCC
Deposit Designation
PTA-4037) and two heavy chains encoded either by the
plasmid designated pVg4:HuPRO140 HG2-VH (ATCC Deposict
Designation PTA-4098) ox by the plasmid designated
pPVg4 : HuPROL48 (mut B+D+I)-VHE (ATCC Deposit Designation
PTA-4089), =so as to thereby produce an anti-CCRS
antibody.




host cell with Ma plasmi d desi gnated pVK: HUPRO140- VK ( ATCC Depoa’é , !ﬁé{]{jﬁ

" -Desi gnation PTA-4097)and (ii) either a plasmd desigrated pVg4: H

"H&- VH (ATCC Deposit De~!;ignation PTA-4098) or a plasm d designated

pVg4: HUPROL40 (Mut B+D+l)-WVlIi (ATCC Deposit Designation PTA-4099), and b)
.culturing the transformed host cell under _ggndi tions permtting production
of an anti body conprising two |ight chains”“encoded by the plasmd

gesi gna’:1 ed pVK: Eum4ﬂﬂkéﬁt(jk?£:@1@e>p@a-bbi®§§i @nﬁ&d:ﬁhsdlzf%- 40%8ucang LYo
eavy chains encogded; el r ; p 1 ignate Vog4: HUPRO140 H&- VH
(ATCC Deposit Desi gngétclh%ﬁ S%lgfggg) %l?f%%/tc%g&ﬁggg%n e%%snac{ré“d'ng a
pvg4: HUPROL40 ( mAeaB+#atd Witk AffcC apgPast-dDEss yFattesh P\BTAURFDI0-8E as
to thereby producéaerc abkepeECR5 Deavignbadyn TEIAS a0V eahd on idl)S o= Foad das a

it for use in agla6eas a8LiShaduel Do Aluldr LORRAN Doflice ThR-ELG . -
conprises a) a vector conpri |r)r%ha u% el c acid sequence encodl_na a’light
chain of an anti -CCRSMGHtiBody FTHRiéPEPH t heT | iYht HE omstesdgaatre

am no aci d sequens@ysStudroMly  (mutS\BQHID -N@ 6ATaCd Dapod ive e gmalRbhSi Ng

a nucleic acid seguence,encodi ng, aheayy: chakf. ot -aRs A0k SR ta@%iﬁzod%
wherein the heavy chain COI’TI’_I ses the amno acid sequence set ?or_t in SEQ
ID 140;9, or a vetiHT ESAPHTLTHY BEHHIEE RFFEEFeoncE efffodiidbeKeavy
chai n of an anci -@8R5-jamindbodye whigglgi nchhénbheancoded Ny corhpr | $assthe

am no acid sequer@é%&%}aéﬁtevkgaﬁi&-w Ywcd 2pdiz 2006 M0-934 042766
PCTI US03/ 05500 _10- 4; ef. Des r£2t| n of the Figures:  Figure i Bindi ng of
anti - CCR5 nonocl “H ot es tF3 XY PEIS BesRe t%’rﬁﬁerry WastSed to

.det ect CCR5 prot epasmid designated pVg4:HuPROL40 HGZ-VH (ATCC Deposit

Designation PTA-40%8) or by the plaswmid designated
pVg4 :HUPRO140 (mut B+D+I)-VH (ATCC Deposit Desigmation
PTA-4099), S0 as to thereby produce an anti-CCRS
antibody.

This invention also provides a2 kit for use in a process
of producing an anti~-CCRS antibody. The kit comprises
a) a vector comprising a nucleic acid sequence encoding
a light chain of an anti-CCRS antibody, wherein the
light c<¢hain comprises the amino acid sequence set forth
in SEQ ID NO:6, and b) a wvector comprising a nucleic
acid segquence encoding a heavy chain of an anti-CCRS5
antibody, wherein the heavy chain comprises the amino
acid sequence set forth in SEQ ID NO:9, or a vectcor
comprising a nucleic acid =equence enceding a heavy
chain ¢6f an anti-CCR5 antibody, wherein the heavy chain
comprises the amino acid sequence set forth in SEQ ID
NO-12.



expression on the surface of LI.2-CCR5* cells and freshly isolated,
PHA/I'L-2 -stinul ated PBMC. Cells were incubated with saturating 27 Aug 2006
concentrations of each mAb, which were detected with a PE-|abel ed
anti-nouse 1gG reporter antibody. Results froma representative experinent
are shown. WRIS{I¥eS f or each mAb are expressed both in RCIUIGHescence
intensities (mf.i.) and in %gated cells. Since PA8-PA12 and PAl14 are all
of the 1gGlL subclass, their mf.i. are dr¥ectly conparable. 2D7 is an

lgQa. Figure 2: Gordad wesefeidhf beraiyd scouinati ons of mAbs and viral
i nhibitors: Experinents TTKé %ﬁose d“es‘c—ﬁ%‘—‘ri ed 1n the legend of Fig. 7 were

performed for different conbinations of viral entry inhibitors. Anti-CCR5
mAbs were tested Figwenhi:nation with each other, CC chenokines, and

CD4-19G2, whi ch i nhi bi kg o bt 2ChINGoh Q- IBbgelnCldSee T RAz11 and
PA12 concentration range wa: - ; ration
range was 0-25 gg/nm; the S concentration range was 0-250 ng/m ; the
CD4- 1 g& concentrati on FR@HgeYhage e 5vwerg/ nied The debacentCERs i pastofn

Si Rglb_e- agent? o][ their eXpxtsd R dreqier @drtrdrarduae 2508 aNnde 80s lanag
nown a5 the. Conbi nat | G5 L Ao (a2 3 006 mSBTeY §78petert e
PCT/ US03/ 05500 Fi gure ¥ FC3°vat YidP i 9AUBRE IR EPRQEBEFRERIMS fRfsi on,
viral entry and 2pl20/ s€p brhdi myiby. ware | aGCREedmAsh BorPEcdrpelati ve
purposes we have sumukinz@dndlie 114G ,repakbes obiaidaed Rasthe difdherent
assays that representative experiment are shown. Results for
each mAb are expressed both in mean fluorescence
intensities (m.f.i.) and in % gated cells. Since
PA8-PA12 and PAl4 are all of the IgGl subclass,
their m.£.i. are directly comparable, 2D7 is an
IgG2a.

Figure 2:
CI values for different combinations of mAbs and
viral inhibitors:

Experiments like those described in the legend of
Fig. 7 were performed for different combinations
of viral entry inhibitors. Anti-CCR5 mAbs were
tested in combination with each other, CC-
chemokines, and CD4-IgG2, which inhibits HIV-1
attachment to target cells. The PAR11 and PA12
concentration range was 0-250 pg/ml; the 2D7 and

PAl4 concentration range was 0-25 ug/ml; the
RANTES concentration range was 0-250 ng/ml; the
CD4-1gG2 concentration range was 0-25 pg/ml. The
concentrations of single-agents or their mixtures
required to produce 50% and 90% inhibition of
fusion or entry were gquantitatively compared in a
term known as the Combination Index (CI).




the anti-CCR5 mAbs were tested in. IC50 values were only calcula ezd Jozr
m Abs that could inhibit >go% of fusion, entry or binding. Figur AUG 2008
Epi t ope mappi ng of anti-CCR5 mAbs: A two col or staining protocol was used
to assess binding of mAbs to nutant CCR5 proteins, tagged at the
Cterm nusWR¥BH7Y7He HA peptide. HelLa cells expressing OBFRBUSPIFEC nut ant s
were incubated with saturating concentrations of each mAb foll owed by

detection with a PE-|abel ed anti-nouse 1gGi1-Cell surface co-receptor ;
expression was neasured by double-staining of the cells with a FITC
| abel ed anti-HA MEPRA  four grids correspond to the four extracellular

domai ns of CCR5. The fitEs yhidyditdomn n el afieipmaci d
sequence of the correspeati et ECRan@Xgpace) dankarnidanhd Nby SEQLi +ENOS: 1- 4)

Bi ndi ng of anti-CCRS, gAbs to the alanine nmutant of each residue is
expressed as a percen of binding to wild-type CCR5, as . described in
materials and Met hods. FBF g iPBPE 34 R HPSRedF YEal @V EmSBBFI328% i O i nto
CCR5* cells by anti-CERa mAbres | pbtriCER54 nc ghe s dhkferensadedayd t khathdo- | AM
and stinul ated sequentthal byt WicthsanaehtierECREs 19 ial 1ERSalhekl vywd with
RANTES W Fl uorescence a I S 1 e o ter
and the tracings are frog%pagggﬁl\gggﬁt EF?V%QZ%%}E ‘go(%% %%%%JOLZ 66
PCTI US03/ 05500 - 12- expér FRetfR: BRFEY (ih PEESIHShi bition by PA14 and 2D7
was tested for a wide range of mAb concentrations (b)

Figure 4:
Epitope mapping of anti-CCR5 mdbs:

A two color staining protoceol was used to assess
binding of mAbs to mutant CCR5 proteins, tagged at
the C-terminus with the HA peptide. HeLa cells
expressing CCR5 point mutants were incubated with
saturating concentrations of each mab followed by
detection with a PE-labeled anti-mouse IgG. Cell
surface co-receptor expression was measured by
double-staining of the cells with a FITC labeled
anti-HA mAb. The four grids correspond te the four
extracellular domains of CCR5. The first row of
every grid indicates the amino acid sequence of
the corresponding CCR5 extracellular domain (SEQ
ID NOS: 1-4). Binding of anti-CCR5E mBbs to the
alanine mutant of each residue is expressed as a
percentage of binding teo wild-type CCR5, as
described in Materials and Methods.

Figure 5:

Inhibition of calcium mobilization into CCR5® cells
by anti-CCRS5 mAbs:

11.2-CCR5" cells were loaded with Indo-iAM and
stimulated sequentially with an anti-CCR5 mAb or
PBS, followed with RANTES ({a). Fluorescence

changes were measured with a spectrofluorometer

and the tracings are from a representative



Results are plotted as % inhibition of calciuminflux [I- (relatise
fluorescence in the presence of mAb - relative fluorescence in t ﬁ%@s@pﬁce
of mAb)] x 100% and are neans of values fromthree independent
experinments. Figure 6: Inhibition of CCR5 co-receptor function by anti -
CCR5 mAbs: WO{B/{01#7¢6 on of cell-cell fusion by anti-CCRS rBF&USOHRs0n ested in
the RET assay (a) . 0-250gg/m of PA8-PA12, or 0-25~tg/m of PAl14 or 2D7,
were added to a mix of HelLa-Env,,-FL4 antt!®ML cells, labeled wth F18 and
R18 respectively. FluoegseeneetRETa1wagn Meagr @Hhﬁsltt%n%yofppn@cmtl on.
Results are nmean val ugﬁvfromthg__ggtlcpdependent excperl rrents a d "&fbe
expressed as ~ inhibition of *Fusi [1 1-0~ RET'IW the'g resence

RET in the absence fcﬁﬂ‘b&)f]trﬁti%% @i bFﬁ‘é’i’fsof a?FFVELlOéﬁ? y By %

anti-CCR5 mAbs was testieHibitimnsi agl ecarlmind ofnflnepl Ecati-on (hratatf:e,rease
based entry assay (b) CCRY! s wer e |nf ect ed W|t Ll uc' env-
reporter virus carryi ngfygﬁresfﬁnﬁﬁ enve'f ope PYH e prer%%once 5F N: Wonpg/m
of PA8-PAl12, or O0-25ggfahorgsakpcer igDrhe | gesdrmeasd aébi Vi xyl9¢%el aridie |i ght
units, r.l.u.) was neasweedméan€el bz | ysahes 72Bomposhrdanf eGidepanddiasul t s
are froma representatiyg. gxeti ment and are expressed as % inhibition of
entry = fi-(r.l.u. in the presence of mAb -. r.l.u. 1in the absence of
mAb)] x 100% Binding of biotinylated [b] gp120 sCD4 and b-gpl 20- C4
conpl exes to LI.2-EXRE2 gells (c) . Strong binding is observed when gpi 20
derived fromthe RS Vi riugiRi i cAUGR208Rs \WD-034E8A0#0 GuRCTE &S0y OomD - 13-

.CCR5 maAbs:
Inhibiticn of cell-cell fusion by anti-CCR5 mAbs

was tested in the RET assay {(a). 0-250ug/ml of

PAg-PRL12, or 0-25pg/ml of PAl14 or 2D7, were added
to a mix of Hela-Env,,; ' and PMl1l cells, labeled
with F18 and R18 respectively. Fluorescence RET
was wmeasured after 4h of incubation. Results are
mean values from three independent experiments and
are expressed as % inhibition of fusion = [1-({%
RET in the presence of mAb + % RET in the absence
of mab)] x 100%. Inhibition of HIV-1 entry by
anti-CCRS mabs was tested in a single round of
replication luciferase based entry assay (b). U87-
CD4*'CCRS’ cells were infected with NLluc’env’
reporter virus carrying the JR-FL envelcpe in the
presence of 0-250pg/ml of PAB-PAl2, or O0-25ug/mil
PA14 or 2D7. Luciferase activity (relative light
units, r.l.u.) was measured in cell lysates 72h
post-infection. Results are from a representative
experiment and are expressed as % inhibition of
entry = {l-{(r.l.u. in the presence of mhb + r.l.u.
in the absence of wmAb)] x 100%. Binding of
biotinylated [bl gpl20, sCD4 and b-gpl20-CD4
complexes to L1.2-CCR5' cells (¢). Strong binding
is observed when gpl20 derived from the R5 wvirus




H V-1JR-FL is conplexed with an equi nol ar anount of sCD4. No bi dlMﬁ
observed in the absence of sCD4 or for gpl20 derived fromthe X b

H V-1 Background binding to CCR5- L1.2 cells has been subtracted from all
curves. Inhibition of gpl20/sCb4 binding to LI.2-CCR5* cells was tested

in the pre®¥&88723¢6 varyi ng concentrati ons of each anti BEdUSE#)5500Cel | s wer e
pre-incubated in 96-well plates with an anti-CCRS mAb foll owed by an

i ncubation with a saturating concentrati en3ef bi otinyl ated gpl20/ sCM.

Finally, binding of P beI ed _streptavidin S_nmeasured.using a
f1 uorescence pl ate reg’éﬁ Resaf t & “};{ﬁg F?o‘ﬁﬁlth ar" q@%@m? a\?“émré{‘(perl ment
and are expressed as 96 Chnhi Bt t Porlies gﬁlZ@%emdbllﬁdltﬁQ [aPSGIPﬁq Pf in the
presence of mAb mf.i.stm tdre fabsepr®m alerindd)Srom THQYK4 Firfpise HIV-1
Synergi stic inhibiti on of g;&ﬂgrgg}lé ﬁog§a% by, P/éég_..-,_ a@g gDZelp_psgagesponse
curves were obtained f’ﬁf tion.
0-50-Lg/m of PA12, O0F %%gFH]Ptrfﬁ&e rfré?"‘ cﬁﬁ\é‘l ncé‘ﬁ"c% TP’HB H/&B’ P a2:1
rati o, were added to agpi3¢/sCDHebandEmgu, to" 41. &n@CEEMLC@bH swas| digsked with
R16 and F18 respectivehy:hd|piaiseacense Bl inascokamitiadidis togr eaénhours of
i ncubation. Results arg expr szgg ag.1 % %%bkgé%%ﬁa@ an and.are the

e

means of values fromfihree rn endent ex were anal yzed

usi ng the medi an ef f ecPIHrSScMpFR, dhi ERTLT %ﬁ?%e"‘ﬁf’l thEHOFe/ [ +3PK ¢) ~]
(1) where f is the frastitwtigh fwitdt ed/ pahideitind, eonagntegygric@nt Pation, K

is the concentration obiegeiliate@qyblad stoqpr edu@:em,heoinmdh@noef frect, and m
I's an 2 2 AUG 2006 labeled streptavidin to cells was measured using a
fluorescence plate reader. Results are from a
representative experiment and are expressed as %

inhibition of gpl20/sCD4 binding = [1-{m.£.i. in
the presence of mAb + m.£.i. in the absence oﬁ
mab}} x 100%.

Figure 7:
Synergistic inhibition of c¢ell-cell fusion by PAIZ2
and 2D7:

Dose-response curves were obtained for the mabs
used individually and in combination. 0-50pg/ml of

‘PA12, 0-25pg/ml 2D7, or a combination of the two
in a 2:1 ratio, were added to a mix of HeLa-Envg g’
and PM1 cells, labeled with R18 and Fi18
respectively. Fluorescence RET was measured after
4 hours of incubation. Results are expressed as %
inhibition of fusion and are the means of values
from three independent experiments. Data were
analyzed using the median effect principle, which
can be written
£ = 1/[1 + (K/c)™ (1}

where f is the fraction affected/inhibited, ¢ is
concentration, K is the concentration of agent

required to produce the median effect, and m is an




WO 03/ 072766 PCT/ US03/ 05500 -14- enpirical coefficient describing, the Zh?pe
of the dose-response curve. Equation (1) is a generalized form t Auhdll
equati ons describing Mchaelis -Menton enzyne kinetics, Langmuir
adsorption isothernms, and Henderson - Ha ssel bal ch ionization equilibria,
for whi ch WO934727¢6n t he present case, K is equal to thePdr@sesesatue. K and
m were determ ned by curve-fitting the dose-response curves and Equation
(1) was rearranged to allow calculation ot%t for a given f. The best-fit

parameters for K and Gnahei& Ba@eikialht0. &4k 0kiRAk2e Qn36004M cpand 0. 68
for 2D7, and 0.11gg/m and_ 1. [ [ These curves. are

faor their _conpination.
plotted and indicate a reaso#ftr)} e %%rov.n'eggygg%ﬁt_(llgetl\s_/veaérﬁeélfﬁgrﬁr%%t and
theory. Figure 8: This ¥FBuPE ShewediHe oRfi Hesacikingeiehred i6fMemeon | i ght
chai n vari abl e regi on ahzgmhurinEzeds verLshomuirof ad@use i ant ii«CERErmnt | body

PA14 (SEQ ID NO 6) angdt hgedticheh nAGdnsfaeReR: £RG0H1 NEutiRensa®  (SEQ
ID NG 5), in accordance with the _|nj}/enf|ot2]. SE%EI DNO 7 identifies the
or 't i a R fig=Aei

region of SEQ ID NO 5 “Skhi"Ch-¢oles @8eqliente® T fort h

in SEQ ID NO 6. This |it¢htthhaife vartadl e¥r eygidorm wWsrer dseermingdt Hey
anti bodi es desi gnat ed herreenfasingRO A0 #Lcaadrdtdondbe canpks enamdari ty-

determning regions ("#Reidn afH upderidned, ks ous ?a%iowﬂﬂa&cth%;cﬁasmv"s
t he am no acid sequence_.of first heavy e region_of a

hain varia
humani zed version of r?ﬁfusfe%gﬁt?-%ﬁ% nt Fﬁ‘ag’@eﬁﬂxxﬁt(%‘ﬂ%‘ng&%,Kand t he
nucl ei c acid sequence emcodi rexet (e sugame &SEQL 152 N@2B)PAl2n accepglamce Wit h

the invention. SEQ | Damg %Qséd:?c!}.t |2fﬂ7e,sa}1ge0r3.e19fg9ﬂl O:Etnd 1.1 for their
combination. These curves are plotted and indicate

2 reasonable goodness-of-fit between experiment
and theory.

Figure B:
This figure shows the amino acid sequence of the

light chain variable region of a humanized version
of mouse anti-CCR5 antibody PAl4 (SEQ ID NO: 6)
and the nucleic acid sequence encoding the same
{SEQ ID NO: 5), in accordance with the invention.
SEQ ID NO: 7 identifies the region of SEQ ID NO: 5
which codes for the amino acid sequence set forth
in SEQ ID NO:&6. This light chain variable region
is present in the antibodies desigmated herein as
PRO 140 #1 and #2. The complementarity-determining
regions (*‘*CDRe’’') are underlined.

Figure S:
This figure shows the amine acid sequence of a

first heavy chain wvariable region of a humanized
version of mouse anti-CCRS5 antibody PAl14 (SEQ ID
NO:9), and the nucleic acid sequence encoding the
same (SEQ ID NOC:8), in accordance with the
invention. SEQ ID NO0O:10 identifies the region of
SEQ ID NO:8 that codes for the amino acid sequence




SEQ I D NO 8 that codes for the am no acid sequence 2 2 AUG 2006

031072766 PCT/ US03/ 05500 -15- set forth in SEQ ID NO 9. This heavz\?cﬁﬁlnjéizppB
vari able region is present in the antibody designated herein as PRO 140
#2. The CDRs are wunderlined. Figure 10: This figure shows the am no acid
sequence oWOP303eond heavy chain variabl e region of a METARFEE00 ver si on
of nouse humani zed anti-CCR5 anti body PA14 (SEQ ID NGO 12) and the nucleic
acid sequence encoding the same (SEQ ID-X®-11) in accordance wth the
invention. SEQ ID NO 13 identifies t regi of | D 1 codes
for the amno acid sea%te.nggrgét anprgﬁmj nﬁ%E%Q)I'%' Nﬁf. ?%;QQ; rftgg% chain
vari abl e region is pre¥¥ntehlf t KBIight i BodyPfesngnat®d HeF ei HELOPRO 140
#1. The CDRs are undedésingpdtredi gereidlasSinrgl erdDosi2 of TheimaRkz edrECR5

anti body potentl reduggsMiihak.loads in vivo: SCID mice were reconstituted
wi th normal human PBMC and infected with H'V-1,,-,,,. Wen a viral steady
state was reached, the animals were treated wth a single | mlligrami.p.
dose of humani zed Fig8RE Bmi i body (PRO 140) or isotype control antibody and
gﬂgi t?_red forvpl alsmﬁ F"élyiég'\lﬁi LB%Ch&ow%rmzlﬂeCQ{mitﬁ%ts%%é)ig %!etﬂgéﬁcelzéf Syst ai ned
eduction in Viral Load: mce were reco itut.e uman
PBMC and infected wt hsW]céf% ae\7iVVaF1\4\§lsn[ evéa(f}}a{é}?%tlée_ ras %aghgdﬂ%ggani mal s
were treated i.p. witMeOSIPANGEdBREse SUTADATAT A8H1CRERES ARELBRA PAL4

{SEQ ID N©0:12) and the nucleic acid sequence
encoding the same (SEQ ID NO:11) in accordance
with the invention. SEQ ID NO:13 identifies the
region of SEQ ID NO:11 that codes for the amino
acid sequence set forth in SEQ ID NO:12., This
heavy c¢hain variable region is present in the
antibody designated herein as PRO 140 #1. The CDRs
are underlined.

Figure 11:
Single-Dose of humanized CCR5 antibody potently

reduces viral loads in vivo:

SCID mice were reconstituted with normal human
PBMC and infected with HIV-1l,. .. When a viral
steady state was reached, the animals were treated
with a singie 1 milligram i.p. dose of humanized
CCR5 antibody (PRO 140} o©or isotype control
antibody and monitored for plasma HIV RNA (Roche
Amplicor Assay}.

Figure 12:
Sustained Reduction in Viral Load:

SCID mice were reconstituted with normal human
PBMC and infected with HIV-1g, .. When a wiral
steady state was reached, the animals were treated
i.p. with 0.1 mg doses of humanized CCR5 antibody
(PRO140) every three days and monitored for_plasma
HIV RNA (Roche Amplicér Assay) .




(PROL40) every three days and nonitored for plasma H 'V RNA (Roc?§ﬁﬁgqmmcor
Assay). 22 AUG 2006 WD 03/072766 PCT/ US03/ 05500 -16- Figure 13:
Denonstrates that there was no depletion of |ynphocytes with the use of
the CCR5 antibody (PRO 140) prepared in accordance with the invention.
Fi gure 14: WMQUR#T’%ed CCR5 Antibody (PRO140) Potently Bl RSKEUSIHDEE®- nedi at ed
H V-1 Cell-Cell Fusion. Mirine CCRS anti body was hunani zed using the
nmet hod of conplenent arity- determ ning retton (CDR) grafting and
framewor k substitutions. Humani zed CCR5 anti bodies (PRO 140 #1 and PRO 140
#2) were expresseg.iqes /[0 cells, purified by protein A chromatography
and tested for the—ﬁ%?%%g§¢to bl ock replication of H V-1~ " env-nedi ated
menbrane fusion as deSPEMPREY MGt withat etthre, ¥YasVinel| .deplgfiéd3E 1996).
Fi gure 35: Humﬁnibzed CORaphsatdaedwi (PROL40) Medirat Q&RE’O&ﬂ}hoodyguﬂziz%/pe-
| ndependent [ nhibition - GCRp ' ies.(pPr
according to the inveﬁ%&égkﬁg%getestéﬁggggggﬁé%égﬁﬂﬂFiﬁgge '%gk
replication of wild-type HI V-1 in peripheral blood nononuclear cells
(PBMCs) as descri bB#by*ErRéka et al., J. Virol., 72:396, 1998) . The extent
of wviral replication waszABASHI €CRDYARSHY] Ngrkder P24poranti geBl sy ent  of
7-day PBMC culture supegrBalaiftcaliigir€cddi.-cihSphigf e provides a map of
pl asm d pVK- HUPRO140 .encoding_tne 110} rasmdcrnarn %9riable regi on
shown in Figure 8 as welf"*88 t?ﬁ?ﬁﬁuﬁﬁgﬂiﬁgbawas humanized using the

method of complementarity-determining region (CDR)

grafting and framework substitutions. Humanized
CCR5 antibodies (PRO 140 #1 and PRO 140 #2) were
expressed in Sp2/0 cells, purified by protein A
chromatography and tested for the ability to block
replication of HIV-1l,. env-mediated membrane

fusion as described {Litwin, et al., J, Virol.,

70:6437, 1996).

Figure 15:
Humanized CCR5 Antibody (PRO 140) Mediates Potent,

Subtype-Independent Inhibition of HIV-1.
CCR5 Antlbodies (Pro 140 #1 and #2) according to
the invention were tested for the ability to block

replication of wild-type HIV-1 in peripheral blcod
monconuclear cells (PBMCs) as described (Trkola et

al., J. Virel., 72:39%6, 19%98). The extent of

viral replication was measured by assaying the p24

antigen content of 7-day PBMC culture
supernatants.
Figure 16:

This figure provides a ﬁap of plasmid pVK-HuPRO140
encoding the 1light plasmid chain variable region
shown in Figure 8 as well as the human Kappa
constant regions as described 1in Co et al.,
J.Immuncol., 148:1149, 1992.




i i i ., 3. | ., 148:114 2
constant regions as described in Cc et al.,- J.Imunol., 8 922]7_\%%21005

.2 AUG 2006 -17 FiVre 17: .This figure provides a map aof plasmd

-pVg4- HUPRC) 140 H® encoding the heavyjghain variabl'e/regi on shown in
Figure 9 as well as the hurnan heavy chain constant regions, CH, hinge,
CH2, and CH3, of human |1g& as described in He et al., J. Immnol.
160: 1029 (1998pxeEldizlre This figure pcovides a map of plasmid
pVg4- HUPRO140 ( B+ n |k h eavy_.chain variable region shown
in Figure 10 as &gﬁﬁgagtkﬁgghéggkg %%v§ Qﬁgiﬁf EgﬁgFéﬁtpggéfgﬂg,o%ﬁﬂ,
hi nge, CH2, and CR82 einchdimg ti@CGheasydestsirbeehiinties efedon dhoddmunol .
160: 1029 (1998). ,E_iguine 19 HU PROL40 Bl ocks H V-1 But_ Not RANTES
Si gnal i ng Pl ZO -46I_lan{g?‘%’ﬁﬁ es’ adfor YPAG tB5t HE*S nVeHPFonhf@ s  lesited for
the ability to bl esksPAN ESednshisedniGahainu®), Mehh! i 2841 @ | Not 12 GRS
cells (Ason, et _al., T.Virol., 72:396, 1998). This figu27e shows that a
hunani zed CCR5 anffB6d9s (FePROEY 1 sk $tHRN-1 Thufmmeno RANIES ¥lamal i ng.
.2 2 AUG 2006 WD Q35942766 PCT/ US03/ 05500 Detail ed Description of the
i nvention: The plasm ds desi ghated as HuPRO140- VK, HuPRO140
(rmut +B+D+l ) - VH, and HuPRO140 HG2- VH, which are referred to in figures 16,
18, and 17 ag;py! = HUPRO140, pVg4- HuPRGOL40 (mut B+D+l) and pVg4- HUPRO 40
H&2, respecrrgegyrmmére deposited with the American Type Culture
Col | ection, Manasthss Yagurd) Srdviddil (8 mip &EbpUaswid pvadOR;proYder ATCC
Accessi on Nos. PTA 4097, . ) ]
_ (mut B+D+I) encoding the heavy chain variable region
shown in Figure 10 as well as the bhuman heavy chain
constant regionsg, CH1, ‘hinge, CH2, and CH3, of human
IgG4 as described in He et al., J. Immuncl. 160:1029

(1998} .

Figure 19

Hy PRO140 Blocks HIV-1 But Not RANTES Signaling

{ PRO140 antibeodies according to the invention were
tested for the ability Lo block RANTES-induced
calcium mobilization in L1.2-CCR5 cells (Olson, et
al., J.Virol., 72:396, 1998). This figure shows that
a humanized CCR5 antibedy (huPRO140) blocks HIV-1
but not RANTES signaling.




PTA 4.099 and PTA 4098 respectively. These deposits were nmade p :zls W?@U o]
the provisions of the Budapest Treaty on the International Recog %{l on of
the Deposit of M croorgani sns for the Purpose of Patent Procedure
(Budapest Tr eat;/%. This invention provides a conposition for inhibiting

HI V-1 i nf e¥0i%R" % Snprising at | east two conpounds in syKaEIHFWa |y

ef fective anounts for inhibiting HHV-1 infection, wherein at |east one of
t he conpounds prevents with the producti-ze-interacti on between H V-1 and

an H V-1 fusion C‘i?ieﬁsgcf@i AL dS tt%_sé%d Petrheej Dyve GQRosi tion” means a mxture.
The conpositions hose suitable for oral,
rectal, intravagirake, wopscals dresaghatept hed mbyPROLS peavient gluRO140 .
adni ln! st ra& ion to @utsedd.e¢tve Asarés edhpRET &) Mic2" Par aMiehakble Fdrekudes butI is
not limted to subcut.aneaus, intpavepous i.ptra u r. intrasterna

i njections or inf ESOI on 1&‘:‘15%? qéés. ?_RS ﬁggd 12era3mwé?&”h?§%0f‘gohe§tr\{ggt he,

human i munodef i GEREAY | r usty pe PP+ V- 12%5%hc| (RYES -BeARGEC not®Finmted to
extracel | ul ar virusspactivellgs awrtret hiepdsored oefithll Yhe frmerdcam Hybel

infected cells. Agdsgfe heoeh foridd, V- Baddts@st | Q' , MB@ns ot heopd gt rggduction

of HIV-1 genetic informatign i a tar AUG, 200 3/ 766
PCT/ US03/ 05500 - 1 -ELE‘é’r‘W, 2sucﬁragg' b‘f/n‘feuzg?%rﬁgogcﬁ%gl grlg‘é '\A?’e 4%?713rane

with H V-1 or an HAT- 4108ha8id0BEA gt §Rfopresrerived Bt | Themse depafigdt YEEFI may be
a bodily cell of amasebpetduantntbhehe ppeddrcieds embadiemBotiapédte Trapget cel |

is a bodily cell Jyoma hyiamSYBLEE! RefSgMadnNESel Phe " ipBPLPId i BE HI V-1
i nfection" nmeans the reduction of thﬁ%a unt of HI V- ],Ceql%negl c_information
n

i ntroduced into a t-&rgeIeFRrMe poiiii at PR ed"I S rocedurs
{Budapest Treaty).

This invention provides a composition for inhibiting
MIV-1 infection comprising at least two compounds in
synergistically effective amounts for inhibiting HIV-1
infection, wherein at 1least one of the compounds
prevents with the productive interaction between HIV-1

and an HIV-1 fusion co-receptor.

As used herein, ‘‘composition’’ wmeans a mixture. The
compositions include but are not limited to those
suitable for oral, rectal, intravaginal, topical,
nasal, opthalmic, or parenteral administration to a
subject. As used herein, ‘‘parenteral’’ includes but is
not limited to subcutaneocus, intravenous,
intramuscular, ox intrasternal injections or infusion

techniques.

AS used herein, YHIV-1® means the human
immunodeficiency virus type-1. HIV-1 includes but is
not limited to extracellular virus particles and the
forms of HIV-1 found in HIV-1 infected cells.

As used herein, V'HIV-1 infection’’ means the

introduction of HIV-1 genetic information into a target




t he amount that would be introduced w thout said conposition. g 6. 2006
herein, "conmpound"” neans a nolecular entity, including but not Ilnlte to
pepti des, pol ypeptides, and other organic or inorganic nol ecul es and
combi nations thereof. As used herein, "synergistically effective" neans
that the SOHB{OR28 effect of the compounds when used in PCHRV9PA®EE on i s
greater than their additive effects when wused individually. As used
herein, "productive interaction" neans that® the interaction of H V-1 and

the H V-1 co-receptery, would é@a teuthe fysi on Oéafgae'tﬂ ddhY- heRbr 4~

envel ope glycoprot I nbra e beari e tor
used herein, prevgn s the productlve |ﬁ?§? &5 § Vm%ﬁﬁﬁﬁéntﬁﬁﬁfth E’am)unt

of interaction is FetRReddd ™B¥nparedPedilivhecdhooht 2 t $idti ewoul 8 oteur
wi t hout the conpopneferied embetiachtonsheanyabdetprevenied pdaragkeap or
altering interacti¥eok @JinQRen MhjRerco-receptor or HV-1 or by altering

t he expression, aggregation, conformation, or association state of the
co-receptor. 2 2 AUG 2006 WO 03/072766 PCT/ US03/ 05500 - 20- As used her ei n,
-H V-1 fusion co-rBepist Pereims 1nﬁkﬂqtapaﬂﬂﬂbéebﬂ%ﬁcqﬂﬂaf‘Wﬁépat@%efu5|on
between the targetedettdiocexpfessiencaniduat r efepiIor 1 agenét A4 liforantidi V-1

envel ope gl ycopr ot ghiodiRlh. ifildV-al thugbon£9- psffa?faq Qﬁsaé n@dnlpqge@uso are not
limted to CCR5, C CR4 and otggn;cheg?$ gf rece |nvent| n al so

provi des a conposi tion I ¢ bi't onlBF ef on U \VEF*%nvel ope
gl ycbprotein' cellc?@P9¥1ﬁaP§et cell, conprising at |east two conmpounds in
synergistically effective anounts for inhibiting fusion of HHV-1 or an

HI V-1 envel ope As used herein, ‘'‘compound’’ means a molecular entity,
including but not 1limited to peptides, polypeptides,
and cther organic or inorganic molecules and
combinations thereof.

As used herein, “‘synergistically effective’’ means that
the combined effect of the compounds when used in
combination is greater than their additive effects when
used individually.

As used herein, ‘‘productive interaction’’ means that
the interaction of HIV-1 and the HIV-1! co-receptor
would lead to the fusion of said HIV-1 or HIV-1
envelope glycoprotein’ cell and the membrane bearing the
co-receptor.

As used herein, ‘‘prevents the productive interaction’’
means that the amount of interaction is reduced as
compared to the amount that would occur without the
compound. The interactions may be prevented by masking
or altering interactive regions on the co-receptor or
HIV-1 or by altering the expression, aggregation,
conformation, or association state of the c¢o-receptor.




gl ycoprotein' cell to a target cell, wherein at |east one of the raupahds
prevents the productive interaction between H V-1 and an H V-1 fusion co-
receptor. As used herein, "fusion" neans the joining or union of the lipid

bi | ayer nmenbranes found on manmalian cells or viruses such as HV-1. This
process i s % Hfui shed fromthe attachment of HI V-1 tRETALHF® cell .
Attachnment is nediated by the binding of the HIV-1 exterior glycoprotein

to the human CD4 receptor, which is not &2fusion co-receptor. As used
herein, "inhibits"aseansadt hatethe amunt ifmsibedueetb@preparahanidh the

anount that would i he nposkt.i.on. used._herein, )"target
cell" nmeans a cell Q%gﬂg alfgl %?9%0& t}lga(r)f’f gtéﬁ%ﬁltﬁ% orégsfll?éll nbe‘;‘/?,iﬁ"teftul I—H/el or

el ng. ecte
H V-1 infected cefPE9%AsCEedeRIrSrAnY " ERBNBRFARAAT mBihsHE -dytBki#e t hat
can stinul ate | eukédEyt e emwebemnt gltmgyronaynbecellar agter zedsicms evt her

CyS-Cys or Cys- X- cygcéenanding108e Whet here the: 1 Woir2d RQ t@REl Nnakcgyst ei ne
residues are i mredlaﬁge%%e% ghé}[&i%goge%ﬁ\égogg}mﬂ% PCT/ US03/ 05500 -21-

adj acent or separate y one am no acl includes but is not limted to
RANTES, M P-:LoL, mp-ip, SDF-1 or another chenoki ne which bl ocks H V-1
infection. In one &hboadi erntdpnt helssboweorbdgposid | aesposieicno- whicieptor i s
a chenoki ne recept @hnibitd hesypneher bed neubpdi gent 40f ltlﬁf-lab%elolgle

er

conpositions, the DK . t i 5 qr - C s r.al
chgpmki ne and rel [ﬂggggﬂeﬁl?o%@grgg I?ng\%/n, oC%&%é%%_%?ﬂﬁe\ﬁc%?grecept ors
i ncl uding but not FI'Ri CEPIGECRD, STRIFIISLEEREY SFRESSIVEPIIOMBts C5@ER1 and
APJ (69). As used hehé&bitingchénekdme afecEpvor" gmrare aHiénberenyklope
honol ogous fam |y gfiyseyuaitet hansmnycane R38N BE11, wherein at least
one of the compounds prevents the productive
interaction between HIV-1 and an HIV-1 fusion -co-

receptor.

As used herein, *‘fusion’’ means the joining or union of
the lipid bkbilayer membranes found on mammalian cells or
viruses such as HIV-1. This process is distinguished
from the attachment of HIV-1 to a target cell.
Attachment is mediated by the binding of the HIV-1
exterior glycoprotein to the human CD4 receptor, which
is not a fusion co-receptor.

As used herein, ‘*‘inhibits’’' means that the amount is
reduced as compared with the amount that would occur

without the composition.

As used herein, ‘‘target cell’’ means a cell capable of
being infected by or fusing with HIV-1 or HIV-1
infected cells.

As used herein, ‘‘chemokine’’ means a cytokine that can
stimulate leukocyte movement. They may be characterized
as either cys-cys or cys-X-cys depending on whether the

two amine terminal cysteine residues are immediately




cel | surface proteins that bind chenpokines. As used herein, "CCRS"7hs\f mg
chenoki ne receptor which binds nenbers of the C C group of chenokines an
whose ami no acid sequence conprises that provided in Genbank Accession

Nunber 1705696 and rel ated pol ynorphic variants. As used herein, "CXCR41l1l

is a chemo®HE&%WEE&pt or which ~binds menbers of the C X-RETYVIBPSOH

chenoki nes and whose amino acid sequence _&qr_rpri ses that provided in
Genhank Accessi on Nunber 400654 and rel ated pol ynorphic variants. In one
embodi nent of the @IPecronpoOsEtRanstedatyl emst amdne ofid hercoimauads i s a

nonpepti dyl nol ecult lin gpe 1 £pked AN peptidyl lecule is the
bi cycl am conpound @l 100. &162. %%S?ES%N%%G{&%? f&%or%)eﬁ’pfﬂgy%%%nél &Eul e"
means a nol ecul e tHSE HosL RS ISP PlPokesHEtY Aetgcifona” | i near
sequence of am no acids |linked by peptide bonds. A nonpeptidyl nolecule
may, however, contam ®oRre crbodiRerAUe2006 MRWA3/Q42466 RGT/ UsR3/ Q3500 - 22-

nmore peptide bonds..J.p,p0ne egbadi f the above caonpositions, at |east
one of the conpoun is i & an ant %bo%&cfkﬁngnereecﬁﬁgﬁheﬁ?, ts}}ehep%ﬁﬁelrﬁﬁﬁy is a.

ds.is.

nonocl onal antibodfmbf’a”&eﬁ]&t her tBRbGCEntcompRel Hismishodyhei sckemokine

anti - chenoki ne recegicertomnis K68y, or NCYTR .efeodisle rithekhenhamdiipedynds an
anti- CXCR4 antibodyiates arbedguent eMOARRAL . td NeuANionCXCRA, r@ntLbody is
12G5. (43). In a preferred e[r%&gjdqgﬁt,bl} hen aniii. bo‘%y IS an_antl - 5

anti body. The anti - ant [ body "I icl Udes™But 1Bt PP miCRE t GSBAB, PA9,
PA10, PA11l, PA12, R4 SIRE33D7FFR15 hf% EdnpediaRdorisPhe conpounds are in
an appropriate ratio. The ratio ranges from1:1 to 1000:1. The nonocl onal

antibodi es PA8, PA%s BRAID helPAdd, PAkémokine receptor’’ means a member of
a homologous family of seven-transmembrane spanning
cell surface proteins that bind chemokines.

As used herein, ‘‘CCR3" is a chemokine receptor which
binds members of the C-C group of chemokines and whose
amino acid sequence comprises that provided in Genbank
Accession Number 1705896 and related pelymorphic
variants.

As uszed herein, *‘CXCR4" is a chemokine receptor which
binds members of the C-X-C group of chemokines and
whose amino acid sequence comprises that provided in

Genbank Accession Number 400654 and related polymorphic
variants.

In one embodiment of the above compositions, at least
one of the compounds is a nonpeptidyl molecule. In one
embodiment, the nonpeptidyl molecule is the bicyclam
compound AMD3100G. (16).

Az used herein, “‘nonpeptidyl molecule’ means a
molecule that does not consist in its entirety of a
linear sequence of amino acids linked by peptide bonds.

A nonpeptidyl molecule may, however, contain one or




and PA14 were deposited pursuant to and in satisfaction of, the UG, 2006
requi renments of the Budapest Treaty on the International Recogni t% %A %12
the Deposit of mcroorganisns for the Purposes of Patent Procedure wth
the American Type Culture Collection (ATCC), 10801 University Boul evard,
Manassas, Wlol’ogﬂx 7% 20110- 2209 on Decenber 2, 1998 undequTﬂ@“%'l'@FqOovw ng
Accession Nos.: ATCC Accession No. HB- 12@95 (PAB), ATCC Accession No.

HB- 12606 ( PA9), ATCC Accession No. HB- 12607 %‘PAlO), ATCC Accessi on No.

HB- 12608 (P11), AT@rdAceessderbdxgis.HB- 12609 (PA12) ATCC Accession No.

HB- 12610 (PA14). In another enbodi nent of the above conpositions, two or

nore of the conpoungs e i Les: L. one enbodi nent, of the.invention,
the anti bodi es inc?ﬂdgﬁ%u?%dé%%g% gf i_%ﬁl? eagocfv(f)e F‘?Rﬁ'?"%‘;rifgl,"“ﬁAlﬁ?_ﬁﬁiﬁt, PAL2,
PA14 and 2D7. In PAF LT IMSoSPTRENES oFft iabdPedy arl® PRe aeMkesprent i at e

ratio. The ratio rahgesutibawi: kst oa50ichochsnalsednhitsgiyn, In amhbbhely” means

AUG 2006 WD 03/ 075068 BT G Do ) e e s an
:.23- _chaj ns_an; I ch recognj zes an

antigen. The i mm%égfnoqggl'i. #nrr%flgcﬁwgocirrlé“fnaérl Ve ?l?ato%oggy 18¢ af‘h@‘g}tt’omﬂ)nl y

known cl asses, incF¥dihgmhaboRot 11 [ ferthes erppdimeass etloe yantd ACXERG and

| gM | gG subcl assesgn@@imdyalisol1aet | amwn Ihoat poskeriradt Bebadimeadd twel ude

but are not |imtggkimpdpumag | g ,aﬁ&G%CRég%ﬂ%@dbg%h%t adcictuges, by

way of exanple, both naturall cecurrin and.non-paturally occurring
anti bodi es. Speci f%%% Py m%%‘f‘%ﬁo%?’g %%cl}oﬁdgémb‘bei‘i)élooﬁﬁig' g - mbhivee onal
anti bodi es, and noRd¥al eRfland PAt¢ald@st IR7agnEnt $hishercowbsitFent heaor e,
""antibody" i ncl udesmmhinger kee antdrbegbesorivbel tarisyntrhet faxi@anthhgsh esi
single chain antibggh as, and; fgiagnents thereof. optionally, an anti body
can be | abeled with a detectable marker.

The monoclonal antibodies ~PAB, PAS, PA10, PAll, PAl2
and PAl4 were deposited pursuant to and in satisfaction
of, the reqguirements of the Budapest Treaty on the
International Recognition of the Deposit of
Microorganisms for the Purposes of Patent Procedure
with the American Type Culture Collection (ATCC), 10801
University Boulevard, Manassgsas, Virginia 20110-2209 on
December 2, 19%8 under the following Accession Nos.:
ATCC Accession No. HB-12605 (PA8), ATCC Accession No.
HB-12606 (PAY9), ATCC Accession No.HB-12607 {PA10), ATCC
Accession No. HB-12608 (P11), ATCC Accession No. HB-
12609 (PAl2) ATCC Accession No. HB-12610 {PAl4).

In another embodiment of the above compositions, two or
more of the compounds are antibodies. In one embodiment
of the invention, the antibodies include but are not
limited to PA8, PA%S, PAl10, PA11l, PAl2, PAl4 and 2D7. In
this composition the antibodies are in an appropriate
ratio. The ratio ranges from 1:1 to 50:1.

As used herein, ‘‘antibody’’ means an immuncglobulin

molecule comprising twe heavy chains and two 1light




Det ect abl e markers include, for exanple, radioactive or fluor escezh 006
mar kers. The anti body may be a human or nonhuman anti body. The no Mrg
anti body may be humani zed by reconbi nant nethods to reduce its

i mmunogenicity in man. Methods for humani zing antibodies are known to

t hose ski l Wéﬂ}sfﬂﬁz"%e art. As used herein, -mpnoclonal ant§HBWF0Y| so
designated as mAb, is used to describe antl body nol ecul es whose prinmary
sequences- are essentially identical and WRPth exhibit the sane. antigenic
specificity. nonoclaaahs anmiabodireishmay rbeogniedyceddy BybIdHOM, The

reconbi nant, tranggggﬁg%lgbugggeﬁogggﬁ@ ayes lﬁgﬁ\@% % oneal illed jn the

art. As used herein noki_ne receptor ans an “ant | body

whi ch recogni zes afd™BPHds F4%n © é‘ﬁ??%’pe”&ﬁl‘ﬁhé‘ﬁer}i’b‘ﬁil Rty éé@b?%‘? tas used
herein, "anti-CCR33a&nt isgedgtonyeaisd a TusnooidonkdM .antgdosybalkhssss aeeognl zes
and binds to an eplaneaewéml khewGD thebenDkivie becepidlincMsadisRd Berein,

"apprODI 1 at e 1t | O}Teafts; UBSS O y2ngy, Aul;2006. YO 954307%1@6 B/ UsD3) 05500

-24- nolar ratios mhe5e| n t conpo re sy ergi stica rve.

he
one embodi ment of tHE*RBGe l?é’orfﬁé’a .&ﬁém%%' | Rt nagHEALBhp R d 89 a
chenoki ne or chenokinde nheEr-petrialéy OSEleerrhenoiRidedinsg) u@eebmmauiéynot
limted to RANTES, ' M$rdody M P-ihp1ud@¥ - 1 g1 ya1&anbi nahiion hhesc@eha1in this

conposition, the ¢ re I [ ine
derivatives incl ud%E)fgEtgit:lgl(girseesanoahﬁEI %&5818&[' I\/g%&}DA%illEr%leﬁ\%D ﬁ%%%ggk RANTES
9-68, or a conbi n&PFoRCH herFé"d’fherﬂ‘é’rﬁsed”ﬁé‘Fé“P‘?fiY f CHERIRORE (RYMGEEFve, |
means a chemni cal | pnhbdedicsd ofembki RenthEtd cclrewibadiempdsirigdat icbasni ncl ude
but are not |imte@nt@oadidd) aGhél fragments thereof. Opticnally, an

antibody can be labeled with a detectable marker.
Detectable markers include, for example, radiocactive or
fluorescent - markers. The antibody may be a human or
nonhuman antibody. The nonhuman antibody may be
humanized by recombinant methods to reduce its
immunogenicity in marn. Methods for humanizing
antibodies are known to those skilled in the art.

As used herein, ‘‘monoclonal antibody, '’ also designated
as mhAb, is used to describe antibody molecules whose
primary sequences' are essentially identical and which
exhibit the same antigenic specificity. Monoclomnal
antibodies may be produced by hybridoma, recombinant,
transgenic or other techniqgues known to one skilled in
the art.

As used herein, ‘‘anti-chemokine receptor antibody’’
means an antibody which reéognizes and binds te an
epitope on a chemokine receptor. As used herein,
‘‘anti~CCR5 antibody’’ means a monoclonal antibody which
recognizes and binds to an epitope on the CCR5

chemokine receptor.

As used herein, ‘'‘appropriate ratio’’ means mass or




substitutions, additions or deletions, non-peptidyl additions or UG 7006
oxidations. One skilled in the art wll be able to make such deri%;tq \%@

i n anot her enbodi nent of the above conpositions, at |east one conpound is
an anti bod% and at | east one conpound is a chenokine or chenoki ne

derivati veWARO7¥#i s conposition, the conpounds are in ECTAFHIVEE at e
ratio. The ratio ranges from 100:1 to 1000:1. In another enbodi nent of the
above conpositions, at |east one conpound?fbinds to the gp4l subunit of the

HI'V-1 envel ope gl yaopapt fitios| Rhepeienhedidpbundd areaghe AR GREPAYN 'S
the T-20 peptide inhibigq of HV-1 entry (70). In another” enbodi nent of
t he above conpositions, at |east one of the conpounds inhibits the
attachment of H V-1 to a target cell. In one enbodi nent, at |east one
conpound bi nds CD4.1n| prenenemhodntent, the hisast congostoipaundri Seage H V-1
Nt 2 3 AUG 2005 MO 07 o700 PaniEY GEcasengRin RARARNILS, 20
anti - = 25- I body. "I n one
enbodi nent, at | eagﬁggoﬁ}\e(gé%ﬁf)lg%nggglb?%sb@o P AV It(?péméIT?%prot ei n.
In one enbodi ment MIBt19.e¥3P-bhe SOFnpoemck icomainamniinhotyréat .t e thiy/- 1
ggzelbopedgl yc?p_rot ebipod it i8AE @@Q@m‘?@ﬂﬁ?s laatre tllﬁaéﬁ a&gﬁ%ﬁpméc%w}q&%i.? ©
-based protein. odi.nment. . at l.east.one conmpound i.s -1 gQ&2.
I n anot her enbodi ng!ﬁ%l g?%%kgggbgi\?g%%tn%oessi £rEhee aqut I%%stm&neh%ﬁf)%und is
an antibody and at "Peast®toRENTEonpobiftrBIIES: t o RANTEF V- P-ERvel ope 2
gl ycoprotein. in crebamtddnnemrecdfhe conpound is a CD4-based protein. In
one enbodi nent, the conpound is CD4-1g&. In this conposition, the

he lsed herei n. " aF achrant "AHEIRE | RicishORHS! (fhap OpEtve Okdng 12 10T
chemically modified chemokine. The chemical
modifications include but are not limited to amino acid
substitutions, additions or deletions, non-peptidyl
additions or oxidations. One skilled in the art will be

able to make such derivatives.

In another embodiment of the above compositions, at
least one compound is an antibody and at least one
compound is a chemokine or chemckine derivative. In
this composition, the compounds are in an appropriate
ratio. The ratio ranges from 100:1 to 1000:1.

In another embodiment of the above compositions, at
least one compound binds to the gp4l subunit of the
HIV-1 envelope glycoprotein. In one embodiment, at
least one compound is the T-20 peptide inhibitor of
HIV-1 entry (70).

In another embodiment of the above compositions, at
least one of the compounds inhibits the attachment of
HIV-1 to a target cell. In one embodiment, at least one
compound binds CD4. In one.embodiment, at least one
compound is an HIV-1 envelcpe glycoprotein. In one

embodiment, at least one compound 3is an anti-CD4




medi ated by the binding of the H V-1 envel ope glycoprotein to thgzg%g;amg
CD4 receptor, which is not a fusion co-receptor. As used herein, "
nmeans the mature, native, nmenbrane-bound CD4 protein conprising a
cytoplasm ¢ domain, a hydrophobic transmenbrane domai n, and an

extracel | U888 n which binds to the H V-1 'gP120 enRITHE 59 opr ot ei n.
As used herein, 11H V-1 envel ope glycoprotein” neans the H V-1 encoded
protein which corrpri ses the gpl20 surfacebprotein, the gp4l transnenbrane

protein and ol 9aiess.and phecHLs oLRddIRERD! 68 14580 NGLE DonysdRA- based
or

protein" means any protein npri_si ng east one sequence am no acid
resi dues correspoidffig t9 tﬂéﬁ %Vf?onexb‘feleﬁﬁ wWAT PSS Bqui Fed “PPor CD4
to forma conpl ex avbphindrt Hay- leagtl 20eenyetapd igl e omtdbedn. t tReAUG 2006
WO 03/ 072766 PCT/ %@3&05&}%1-035 A capestdierei th  "oa4- ér&%lﬂaeﬂf?anata

heterotetraneric hu %% sion pr i o] expLessi on
vectors deposited %Q% OrE’ECCL ufggl on Ngn%ﬁ583§€‘g3%%gt%%7 891 N one
enbodi nent of the eﬁﬁ’BQém%‘Hrrpé‘& teastts ORf FpSRnd ohe ¥ -8 conpounds
conprises a pol ypeptide which binds to a CCR5 epitope. in one enbodinment,

the epitope is |ogatghddart NeuatREAE nb'ﬁ tﬁé‘ea%fwéh%oﬁ\ﬁéﬁﬁ.loﬁétV@QE| lul ar
| oop regions or a con‘gl natl on thergo I_.n od| ﬁeﬁxtt the ep| Lope IS

located in the N termnus, 1he e ptop “Can c&bor sé N¥is 9% the

N-termnus. The efiF®pEneaRiedhpE? séncHhprl s%%"eé&’Pien glﬁ’ﬁép’NQtteéPm Ads. In
anot her enbodi nentgnet kebepidope thactwgesnd esi GUED4Fhatdie pMoteimd Mus and

second extracel |l War Leodaimble, epaﬂeop@orﬁ@mnaorrpgli@4%G2Y3 nQkn3g, P8 and
N13 in the N-term Nus _an Y17§: and T17

position heé compounds are in an appropriate ratio.
The ratic ranges from 1:1 teo 10:1.

As used herein, ‘‘attachment’’' means the process that is
mediated by the binding of the HIV-1 envelope
glycoprotein te the human CD4 receptor, which is not a
fusion co-receptor.

As used herein, *“*“Cp4" means the mature, native,
membrane-bound CD4 protein comprising a cytoplasmic
domain, a hydrophobic transmembrane domain, and an
extracellular domain which binds to the HIV-1 gpl20

envelope glycoprotein.

As used herein, ‘'‘HIV-1 envelope glycoprotein’' means
the HIV-1 encoded protein which comprises the gpl20
surface protein, the gp4l transmembrane protein and

cligomers and precursors thereof.

As used herein, ‘‘CD4-based protein’’ means any protein
comprising at least one sequence of amino acid residues
corresponding to that portion of CD4 which is required
for CD4 to form a complex with the HIV-1 gpl20 envelope
glycoprotein.




in the second extracellular |oop. The epitope can conprise DQ,‘ﬁ? g&i]fs
and N13 in the N-termnus and Y176 and T177 in the second extrace ﬁ gp

| oop. The epitope can conprise D2 in the N-term nus and R168 and Y176 in
the second_extracel lular | oop. In one enbodinment, the epitope is |ocated
in the secHP8%& %% cellular | oop. The epitope can conﬂ&? OIS and K171
in the second extracellular |oop. The epitope can conprise QL70 and E172
in the second extra cellular |oop. As usedtherein, the foll ow ng standard

abbr evi at :j onsA alr eAHS%ge&hrh@HQﬂpUt i - §B§§:\|f: h&d op thgt!ef'cgde%%raﬁer&pem I' c
am no aci ds =al a=g} ani ne — ni ne asn par agl ne _D=asp=aspartic
acid C=cys= cystelng éﬁ&ﬁn— anfﬁgn BEGisiEg Fﬁf%ﬁg% %XCE%F(Eﬁﬂrﬁng i ne
H=hi s=hi sti di ne |—VF‘é"-<?%So|%qm5ﬁéed LuP‘é‘EP-’Ié'ﬁ‘éqf niceessien| yamhers 751G 2006
WO 03/ 072766 PCT/ Us3/B5@0 -27- M:-Met =net hi oni ne F=phe=phenyl al ani ne

P=pr o=prol i ne S=ser=serine T—thr—threonine V%trp trypt ophan

Y=t yr=tyrosine V—v? =val 'n%bo . ?d ger in,b" ég tidell nean? two or
nore amino acids I'Tnkéa BY JSEB q ﬁda WaraPRS 2bpltapel
means a portion of & e’é}tﬁ eCOPIINECc ITEPTipes RorpmlyRepuidacehich

bi nding anti bodi esinds atcher ccraRelndse . The cepi &GbdaE mERY , CEH¥PIepS Eope

conti guous or Noncept i guOUSsaMLH0 agl d. tgﬂaﬂﬁgydraﬁg 8 qQker cponpept i dy|
use

noities or ollgonegig éﬁglﬁufar lg;faggslon relt th terglnus means
t he sequence of e g s Oor combination exeo

cne embodiment, the epitope 1is located in the N-
terminus. The epitope can comprise Ni3 and Y15 in the
N-terminus. The epitcpe can comprise comprises Q4 in
the N-terminus. In another embeodiment, the epitope
includes residues in the N-terminus and second
extracellular loop. The epitope can comprise D2, Y3,
Q4,57, P8 and N13 in the N-terminus and Y176 and T177
in the second extracellular loop. The epitope can
comprise D2, ¥3, Q4, P8 and Ni12 in the N-terminus and
¥176 and T177 in the s=second extracellular loop. The
epitope can comprise D2 in the N-terminus and R168 and
Y176 in the second extracellular loop. In one
embeodiment, the epitope is located in the second extra
cellular loop. The epitope can comprise Q170 and X171
in the second extracellular 1loop. The epitope can
comprise Q170 and E172 in the second extra cellular

loop.

As used herein, the following standard abbreviations

are used throughout the specification to indicate
specific amino acids:

A=ala=alanine R=arg=arginine
N=asn=asparagine D=asp=aspartic acid
C=cys=cysteine Q=gln=glutamine
E=glu=glutamic acid G=gly=glycine
H=his=histidine I=ile=iscleucine

L=leu=leucine K=lys=lysine




am no acids spanning the initiating nethionine and the first transtigrdlfane
region. As used herein, "second extra cellular |oop" neans the sequence of
am no acids that span the fourth and fifth transnmenbrane regi ons and are
presented on the surface. In one enbodi nent of the above conpositions at

| east  one"B¥® R ompounds conprises a light chain of aRCT/ENHMHy. In
anot her enbodi nent of the above conpositions at | east one of the conpounds
conprises a heavy chain of an antibody. im7another enbodi nent of the

above conpositions at |gagsk-ReenfnihRe CONPOURdS-pRBRFISEShbe Fab portion
of an antibody. In another = enbodiment of the_above conpositions at |east
one of the conpounds co%)prl 63 the variabl e Gon&i Acbt @n antibody. In
anot her enbodi nent, theldRETEBESPIEe pr odiréaB=tyPacshamyl e pol ypepti de or
"single chain" antibody=twhri=chrexineri ses t he hearyvanihd i ght chain

vari abl e domai ns genetically linked via an intervening sequence of am no
acids. -in another ;embodi nent .of the 2 2 AUG 2006 03/ 072766 .

PCT/ US03/ 05500 - 28-"above composititons ak 1€ast™ e oF'°t Rt Bmpslings

conpri ses one or nGFAIECRMSEAt Porfs PePLide &i9hEbody. As used herein, "heavy
chai n" means the larger polypeptide of an anti body nol ecul e conposed of

one variable domaing (Yia apdridiee Ofpifepl  conabant dompi-ps,, (GH , 5 CH2,
CH3, and CHO or fr%ggeﬂes c;trh%roggg‘mleAss tglsgd herein, " Ifnght ch%{}n" .reans the
smal ler  pol ypept i d& 67" &n Ant"boay Fol"¢&hI Bt mfoBF I8 of FAFEEDI e
domain (VL) and on@&REdPRii&st clofEisr cempounts . Fhagrreiiopet Bay eofmprAse used
herein, "Fab" neanscatimrosalentnanivhgimods naiing facagapntathorgmrate

i munogl obul i n t hat,:CoBgh&t S MnpePRSadi Ioiehal N @nd Patdonof - ahgayy chain.
It can be obtai neqsunl;}(apgsl'ef papal n di gestion or by recdonbi nant

As used herein, ‘‘N-terminus’’ means the sequence of
amino acids spanning the initiating methionine and the
first transmembrane region.

As used herein, ‘‘second extra cellular leoop'' means the
seqguence of amino acids that span the fourth and fifth

transmembrane regions and are presented on the surface.

In one embodiment of the above compositions at least
one of the compounds comprises a 1light chain of an
antibody. In another embodiment of the above
compositions at least one of the compounds comprises a
heavy chain of an antibody. In another embodiment of
the above compositions at least one of the compounds
comprises the Fab porticn of an antibedy. In another
embodiment of the above compositions at least cne of
the compounds comprises the wvariable domain of an
antibody. In another embodiment, the antibody 1is
produced as a single polypeptide or ‘‘single chain®’
antibeody which comprises the heavy and light chain
variable domains genetically linked via an intervening

sequence ©of aminco acids. ‘In another embodiment of the




met hods. As used herein, '"IF(abl)2 fragment” neans a bival ent antjpﬁgﬁ 2006
bi ndi ng fragnment of an imunogl obulin that consists of both |ight chalns
and part of both heavy chains. It cen be obtained by brief pepsin

di gestion or reconbi nant nethods. As used herein, "CDR' or

"conpl emen APt erni ning regi on" means a highly varfE@WE3Euence of
amno acids in the variable domain of an anti body. This invention provides
t he above conpositions and a pharnaceuti c'gIIBTy acceptabl e carrier.
Pharmaceutical |y aboept alimposatidrer saar e1awitl kAOWbH 0 thBOS@npeubligd in

the art. Such phar iBegiid&abhY ACGRPLABNE LALELEL $:MBY aldlgLygle but are not
limted to aqueous or non-aqueous solutions, suspensions, and enul sions.

Exanpl es of non-aqueous solvents are propyl ene glycol, polyethylene .

gl ycol, vegetabl e &8F| susekh hegedhi ve' 'behvy amba2n2' AuGaR606thaND1034672766
PCTI US03/ 05500 - 29pol ppeatialal efor ganket BT Skl @S chpydeo! S8t Bne

Aqueous carriers iRglude Wat.er; . alggh L&c{lﬂq eqQus._sol ution mul. si ons or
suspensi ons, sali ne and _buf &e%%d!ﬁdlga. ar Leéntggrg “HEmE ae@: i‘%&"ﬁﬂlﬁ% sodi um

chloride sol ution, '‘Rihger4% Gext roSe FHextFosEaHdt SsoRRIAREchl or i de,
| actated Ringer's or fixed oils. Intravenous vehicles include fluid and

nutrient repleni shersusel edkiolyt e roRfreni shefs ' SUudbnaStd0s/a1ased on
Ringer's dextrose, p@ﬁ'ﬁpé;t@dle' K abr ?ﬁ@{ﬁl : Vr?ée%gi'e Otc&%éo%%d'éé V&Re MY

al so be present, suct a8, c%}or .exanpl e, antimcrobials nti oxi dants,

chel ating agents, ivﬁﬁ??a]geas Taifg Ve 31K BeTHGSE A ETBHpr6¥ des” a

met hod of treatingfaagiwjtecthergdi.icted with H V-1 which conpri ses

adm nistering to the subject an effective dose of the above conpositions.

As used herein, *‘‘Fab’’ means a monovalent antigen
binding fragment of an iwmmunoglobulin that consists of
one light chain and part of a heavy chain. It can be
obtained by brief papain digestion or by recombinant
methods.

As used herein, ‘‘Flab‘’}2 ffagment" means a bivalent
antigen binding fragment of an immunoglobulin that
consists of both light chains and part of both heavy
chains. It cen be obtained by brief pepsin digestion or
recombinant methods.

As used herein, “'CDR'' or ‘“‘complementarity determining
region’'’ means a highly variable seguence of amino
acids in the wvariable domain of an antibody.

This invention provides the above compositions and a
pharmaceutically acceptable carrier. Pharmaceutically
acceptable carriers are well known to those skilled in
the art. Such pharmaceutically acceptable carriers may
incilude but are not limited to agueocus or non-agueous
solutions, suspensions, and emulsions. Examples of
non-agueous solvents are propylene glycol, polyethylene
glycol, vegetable o0ils such as o©olive oil, and




As used herein, "subject" nmeans any animal or artificially nodifi?2edAigniing!
capabl e of becomng H V- infected. Artificially nodified ani mals include,
but are not limted to, SCID mice with human i mune systens. The aninals
include but are not limted to mce, rats, dogs, guinea ferrets,
rabbits, an®®ffiates. In the preferred enbodiment, e‘"g"ﬂ%“@@@“q s a
human. As used herein, "treating" neans el_EQer sl ow ng st oppi ng or
reversing the progression of an H V-1 disofder. in the preferred

enbodi nent, "treat itR§ectakdans credrysi eptelre psogh esss onetiylt heolpatat of
elimnating the di aqnders Asatisedsherigknuad treaidng” a1@o§91£@&@%a&@§

reduction of the nypbegr; Qs viral1sigfections ygtion of, he nunber of
infectious viral F%Illc les, reduct(?rg)n 0 P Eu%ﬁ%mngf Vit ra y i Af ct ed

cells, or the aneli 8 T%h BEEynpt 3ﬁ§e3%%:%?c1| at B Gieeh inglyde SQdQWAUG 2096
WO 03/ 072766 PCT/ USb3p05B00s0Bd-ions uBéugdiesei Aextmfdel, i chet maisth Hhy- 1-1

neans that the suBpetimhamiatideastaopede! |RM§@1¢'E h%§ b?ﬁ&d ntegted by
HIV-1. As used hergjp, . a4k ni %g%%cg nalyclu[%h perforned usi ng
d

any of the methods known 10 one e art B Théanﬁe
conpri se intravenodSPleHIfPRE S ELRSTT Gt SuFERLantTiny smesth, ﬂ'ﬂhetugsﬁe of the
conposi tion of thebeasdntion wiRihggaty déperdsag onaiddce smej ecttired upon

588 886“ EU} ar rgumes&fva&d%@u&l&%ﬂh@@ ua&ﬂu@%SﬁQ?SaE%‘ 15@'}&%5&9”‘8 1to
g/ kg. Ba upQn the copposition ivete
§§gh Qﬂ% Poer g %J! (fitp, aﬁtlmlctrog e'Ldel Enﬁzhctx&%;gl]:% For

continuously, such as_by continuous
exanpl e, on one or “HBt¥ 1"gepafYtSe dBRESIGHES Tkithedltksre interval s of
mul tiple doses of a particular conposition can be determ ned

This invention provides a method of treating a subject
afflicted with HIV-1 which comprises administering to
the subject an effective dose of the akbove
compositions. )

As used herein, ‘‘subject’’ means any animal or
artificially modified animal capable of becoming HIV-
infected. Artificially wmodified animals include, but
are not limited to, S8CID mice with human immune
systemz. The animals include but are not limited to
mice, rats, dogs, guinea pigs, ferrets, rabbits, and
primates. In the preferred embodiment, the subject is a
human.

As used herein, ‘‘treating’’ means either slowing,
stopping or reversing the progression of an HIV-1
disorder. In the preferred embodiment, ‘‘treating’’
means reversing the progression to the point of
eliminating the disorder. As used herein, ‘‘treating’’
also means the reduction of the number of viral
infections, reduction of the number of infectious viral
particles, reduction of the number of virally infected
cells, or the amelicration of symptoms associated with
HIV-1.




wi t hout undue experinmentation by one skilled in the art. As used hengjiils
"effective dose', neans an anount in sufficient quantities to either treat
t he subject or prevent the subject frombecomng H V-1 infected. A person
of ordinary skill in the art can performsinple titration exlsoeri ments to
det ermi ne W% unt is required to treat the subject.PCEAFSEASWent i on
provi des a nethod of preventing a subject fromcontracting H V-1 which
conprises administering to the subject an38ffective dose of the above
conpositions. As used herein, "contracting H V-111 nmeans becom ng infected

with H V-1, whose gengtkg haformatih one; ephi GALES D angé%g;sltgl%gr ?Rgat es
into the host cell %ubgegr[ AhUG 2 Oqea\é\%) 03/ 072766 .PCI/ bSO 00 -3I- _This

i nvention provides an-anti- ECF% moneel SRAI CC Hnt 368y P2FhBeeht FH6EY % nel udes
but is not |inited™®oHIYte fol |l owi ng: PAS- (ATCC Accession No. HB-12605),
PA9 (ATCC Accession No. HB-12606), PAI O (ATCC Accession No. HB-12607),
PAI'l (ATCC Accessi o NeegHBel26Q8) ,nf(ﬁ;li%isggg'l%,Acg,g?mb%n meatgd 12609),

and PA14 (ATCC Accessi.on . .HB-1261Q),. Thi s I'nvention provi desS_hunani zed
forms of the above?egﬁ?f[‘beoc{c\i?lg%?gA%nyu§%dtﬂ‘§r‘%‘?tﬁ?dsh]ERﬁaYﬁ]i F8d°nY el 1 BRs

anti bodi es wherei APsofE MBSt Jfheal meygfodshematri wompriss dutsawdmoushe CDR

regi ons are repl acedtwithsakEespothcigadtugomneaa .ds derived from human

i mmunogl obulin nol ecules. In one enbodi nent of the humani zed fornms of the
anti bodi es, sone, q;ggt the amino acids outside t'he CDR regions

have been repl aced W tﬁgsréema#o t%fﬁcicag‘p??’&rhoﬂuﬁﬁntl?ernHWSQFB%‘bl‘Tir?lnﬁﬁ‘é%ul es
but where some, nd§PeRting orafhaosukialy whthiwomwtdeorambieul@@Rroute
of administration used. Dosages can range from 0.1 to
100,000 pg/kg. Based upon the composition, the dose can
be delivered continuously, such as by continucus pump,
or at periodic intervals. For example, on one or more
separate occasions. Desired time intervals of multiple
doses of a particular composition can be determined
without undue experimentation by one skilled in the
art.

Az used herein, ‘effective dose’’ means an amount in
sufficient quantities to either treat the subject or
prevent the subject £from becoming HIV-1 infected. A
person of ordinary skill in the art can perform simple
titration experiments tec determine what amount is
regquired to treat the subject.

This invention provides a method of preventing a
subject from contracting HIV-1 which  comprises
administering to the subject an effective dose of the
above compositions.

As used herein, ‘'‘contracting HIV-1‘’ means becoming
infected with HIV-1, whose genetic information
replicates in and/or incorporates into the host cells.




regions are unchanged. small additions, deletions, insertions, 27 AU§ 2006
substitutions or nodifications of amno acids are perm ssible as |ong as
they woul d not abrogate the ability of the anti body to bind a given

anti gen. SUI t abl e human i mmunogl obulin nol ecules would include 1gG, |1gQ&,
193, 119G AGRM 1 gM ol ecules. A "humani zed" ant i b8 et ai n a
simlar antigenic specificity as the original antibody, i.e., in the
present invention, the ability to bind CCR31~one skilled in the art woul d
know how to make tFeishuremézebrantghadiaes oknt hensubf@ed |mRRY LM

various publicati apsipsgverdle Qfcydy A8 e |ncor orated .Db
reference into thi §ha§)@<ﬁ§)’atl on, _al so(ﬁ;]elsgr FE% 1o e ﬁ‘ﬁﬁ%‘%\ g%d

anti bodi es. For exanp L Aa%%cz??cl?éﬁlPﬂ Fﬁtt%‘?j'lgﬁaﬁés P&% ent No.
4,826,567 (71) cor‘rﬁ??%e“-qqt?ésmﬂbdifct HBn1dE06)chPAE? | (ANt hbotiseasnhawi ng a 2
2 AUG 2006 VIO 03/ BE2766 PCT/ 1iSQ3/ O5ER0 AdRsoiahi aY.e HeahepsOf BRe

anti body and a con on anqt nt 2ates Patent
No. 5,225,539 (72) S(%‘Z%% ;l(&%siiangiohe%ag%grooﬁdhsggdyz%%eq%%ocgucﬁcegﬁ ot a

humani zed anti body nt describes the use of reconbi nant DNA
technol ogy to produce a humanl zed antibody wherein the CDRs of a variable
regi on of one i mumbgs obtilént iahe proepias efuidiRetihecGRRSET @A ABpove

i mmunogl obul i n wi t hna;pslisfkerent specificity such that the humani zed
antibody would recognize the desired target but woul d not be recognized
in a significant way by the human subject's imune system Specifically,
site directed nutadénedsed ihergied tYhyratizadie CBRsrohes tdreibpdiesor k.

Ot her approaches f ehehsimanictieng mast abki BOIlY of@ir €he d8SGHED bad dsn JMRLILI St at es

Patent Nos. 5, 585, Q89 egﬁ)reégyis a@gBTZQ%aéégnwf%%dobu g%é?%&ﬁé Q@iﬁg

descri be nethods for grg ucl gg man| zed | nmuno
. erive fro uman immunoglobulin nmlecules

one embodiment of the Thumanized forms of the
antibodies, some, most or all of the amino acids
outside the CDR regions have been replaced with amino
acids from human immunoglobulin molecules but where
some, most or all amino acids within one or more CDR
regions are unchanged. small additions, deletions,
insertions, substitutions or modifications of aminoc
acids are permissible as long as they would not
abrogate the ability of the antibody to bind a given
antigen. Suitable human immunoglobulin molecules would
include IgGl, IgG2, IgG3, IgG4, IgA and IgM molecules.
A “*humanized’’ antiboedy would retain a s=imilar
antigenic specificity as the original antibody, i.e.,
in the present invention, the ability to bind CCR5.

One skilled in the art would know how to make the
humanized antibodies of the subject invention. Various
publicaticns, several of which are hereby incorporated
by reference into this application, also describe how
to make humanized antibodies. For example, the methods
described in United States Patent No. 4,816,567 (71)

comprise the production of chimeric antibodies having a




have one or nore CDRs and possible additional amno acids from az%ﬂfﬁfzunﬁ

i mmunogl obulin and a framework region froman accepting human

i mrunogl obulin. These patents describe a nethod to increase the affinity
of an antjhody for the desired antigen. Sone amino acids in the franmework
are chosen™*BZte same as the anino acids at those JEIYPYRE n t he
donor rather than in the acceptor. Specifically, these patents describe
the preparation of a humanized antibody THat binds to a receptor by

combi ni ng t he CDRs;2@f a8l 410458 cADBEC bBBaknt Sdddybeedy Wi thnbtsan region

i mmunogl obul i n fragp\gggﬁheazn nt:‘?r%h@t.ant regi ons. Human franmework regi ons can
be chosen to maxim ze honology wth the nouse sequence. A conputer nodel

can be used to identify amno acids in the franework region which are
likely to interactinitet Steee€DRBatmmntt h¥ospeti2RbcsS3nt i (Feén afdebatidrsnouse
am't _ng daCi gszcszanogﬁéﬂv\%bpgﬁ'%cgﬁ E@ﬁipttih@n%xfdag@iégﬁi egi he hewaiizzad

ant i body. - 33+ patents
5, 585, 089 and 5, 699192'}83?3( an lvs\op%g%?b%flg?g% %[esglsgr o%goggg?%%%\é%gssi bl e
criteria which nRFAUSEEDRH QWSIEENPRENFe hIVEATERF SATCBBW & eTFR8 fir st
proposal was that #her CBRs agic @ptver jakise ragifn arfewoe kifmomgdoparin eakar human

i mmunogl obul i n t hatep1hsedNUsual {de N OGS 4n0 fWhen8@T¥HulkAMWAeE! @bul in to
be humani zed, or USG 2, canseneus, LIAMENOLK LPM RN AUTRY AN idRegies. The
second proposal was that i f an an no acidin the framework of the human
i munogl obul i n i s*Urds FECoamtFs hedofetizar rGT4er dPat At pBsSHt iP6n i s
typi cal for human seggeness,in Remighef doamgr wvaw by Hed dumaat Belpiedtds t he
acceptor may be selmghedsydhan.t Higed £ pEOPQSalsivasaihait edn mubeg@osiitsi ons.
1 2o ok SRR, B PR, e no! obul 1 chai
Other approaches for Thumanizing an antibody are
described in United States Patent Nos. 5,585,089 (73}
and 5,693,761 ({(74) and WO 90/07861 which describe
methods for producing humanized immunoglobulins. These
have one or more CDRs and possible additional amino
acids from a donor immunoélobulin and a framework
region from an accepting human immunoglobulin. These
patents describe a method to increase the affinity of
an antibody for the desired antigen. Some amino acids
in the framework are chosen to be the same as the amino
.acids at those positions in the donor rather than in
the acceptor. Specifically, these patents describe the
preparation ©f a humanized antibody that binds to a
recepter by combining the CDRs of a mouse monoclonal
antibody with human immunoglobulin framework and
constant regions. Human framework regions can be chosen
to maximize homology with the mouse sequence. A
computer model can be used to identify amino acids in
the framework region which are 1likely to interact with
the CDRs or the specific antigen and then wouse amino
acids can be used at these_ positions to create the

humanized antibody.




acid may be selected. The fourth proposal was to use the donor afzrbr]@ 3%(50'
reside at the framework positions at which the amno acid is predic (Q (o}
have a side chain atomwthin 3A of the CDRs in a three di mensional nodel
of the antiﬁod and is predicted to be capable of interacting with the

CDRs. The ¥ &?/ﬁnﬁ@t hods are nerely illustrative of son®CfUSPHE5Wet hods

that one skilled in the art could enploy to make humani zed anti bodi es. The
affinity and/or specificity* of the bindi ngfof the humani zed anti body nay
be increased using nethods of directed evolution as described in Wi et al.

1999) J. Mbl. Bighe 284,151 'S .Pat _Ngs . 6,165, 793, 6, 365, 408
gind 6?413, 774 In % /?e{??v;g)éd%népnt% @ngt h%e’siag\'/gér% foﬁlgts h5é%ﬁén2% 7e8°80r¥8 of  t he
|

anti body conprises”& 115Gt {éWaidt SPaPFaRASE RPRPOSEAPEE seiferée weidet forth
in SEQ | D NO 6- | nmanovhed ianidedigeing tihe hwtddicdy conpbbshss.a heavy
chain variabl e antfestacipdopeERIENGR sAS Bt fgrtha}ﬁn ﬁ@gﬂtlgrthjge I.n abI
further enbodi nent * anti hod . canpri.se_t he heav jn -variable
ani no acid sequenct(-aréZHtJE%'D,K%thtZ’grg6¥ %%h‘i@ﬁ?é‘ém%}'ﬂ%ﬁ‘ﬁ%%b 1 3hatys set
forth in SEQ I D NO-12¥4§12aihHt HItCloaBBei henthe tdeaokuimmnasd ot ithduy
conprises the |ight bwedmizedri abl @sameneoasenkigeqitane@osls 58m haft h in
SEQ ID NO 6, and thendieastiebaids Varied & ondMypepdgiid v_?.;&,qut?%%eliafsh et forth
e l]

in SEQ I D NG 9. tLvely,..the_antibod onpri se chain
vari abl e ami no acf%$§{ed1%g%%{el%sthge?r?%?%%%i éf% PBRRO BneE o Heavy

chain variabl e ani hd YErEd2! stfLéheedaRes inpraiid At SHGY Dandrion iFhe
vari abl e regi ons ofy#ivelhdranhuec asbieochs. mayiebethd ivked taiad dcast a

portion of an i Mmuasgleabulian wWendarbebLIep B8 achbodl: | mEnogighul in. In
one embodiment, the.fumen,zed aptiRody, Nt g Bt LIAN Lsiacent
to the 3 CDRs in the humanized immunoglobulin chain,
the donor amino acid rather than the acceptor amino
acid may be selected. The fourth proposal was to use
the donor amino acid reside at the framework positions
at which the amino acid is predicted to have a side
chain atom within 3A of the CDRs in a three dimensional
model of the antibody and is predicted to be capable of
interacting with the CDRs. The above methods are merely
illustrative of some of the methods that one skilled in
the art could employ to make humanized antibodies. The
‘affinity and/or specificity’ of the binding of the
humanized antibody wmay be increased using methods of
directed evolution as described in Wu et al. (1999) J.
Mol. Biol. 284:151 and U.S. Patents Nos. 6,165,793;:
' 6,365,408 and 6,413,774.

In an embodiment of the invention the humanized form of
the antibody comprises a light chain variable amino
acid sequence as set forth in SEQ ID NO:6. In another
embodiment, the antibody comprises a heavy chain
variable amino acid sequence as set forth in SEQ ID
NO:9. In a further embodiment, the antibody may

comprise the heavy chain wvariable amino acid sequence




chain and heavy chain constant regions. The heavy chain constant zrzeﬂiaoﬂ
usual ly includes CH, hinge, CH2, CH3 and sonetines, Cl44 region”“i'mo @
enbodi ment, the constant regions of the hunmani zed anti body are of the
human 1 g4 _isotype. This invention provides isolated nucleic acid nol ecul es
encodi ng t W&< Oéﬁ@i - CCR5 monocl onal anti bodi es or their POFEHISNY
versions. The nucleic acid nolecule can be RNA, DNA or cDNA. In one
enbodi ment, the nucleic acid nolecule encdttes the Iight chain. In one
enbodi ment, the nuel®itc racin HOEEEUWE @Ng9des the heavy chain. In one
enbodi nent, the nucleic acid encodes both the heavy and |light chains. In
one enbodi nent, one or nore nucleic acid nolecul es encode the Fab portion.
In one embodi ment ” GIEPTEFT nBRReHBENRI cthee Mgnam} 2msiu e s 1 eeiho demp £DR: 5
portions. In one ewlrodiismnt , ciidia nualieble aantho Mt UbEqaRcadas tha
vari abl e donai n. | foadhot her seenbpdiggept | e puclheic achd.nol ecul.e encodes
the variable do 'rglir%ndaggcg QL _or e cong%lgnttﬂgorlr%ilaﬁ_ .%?génAﬁ%rﬁﬁlglbe WO
03/ 072766 PCT/ US03].05500°-35- “Preferably, *Shal'S¥s ofiexERBI %0 el tmani zed
anti-CCR5 anti bodtEETIRAFL 8 Y r ohbex @RSEPPEY d MAM medsimpedsanttiheCCRAt
anti bodi es by conseéraiat iveeismien@mdobdasithsdddubht®ngs sdtOfFoptlh POS 6T
classifying am no agi diosybsiid utthgnsh@as,y coAser V%Eggbﬂ{] AR conse vative,
am no aci ds nmay besqu{é%HQ(eéjs as%tf%lt%m: %8 I (ﬁ/ rophobi ¢ Si de""chai ns);
met, ala, val, leu, 11e;, Goup 11°(nedfr ﬁ)p?d?%b 1ic side chains): cys,
ser, thr; Goup Ill (acidic side chains): asp, glu; Goup IV (basic side
chains): asn, gl hehiwyribpss segoner op t¥e( hewarmites =AELMeRCIRG Ghain
orientation): gly,1ikea anl & oupa¥t (aarB i& sife anCh%lm{?l%)D' P S
phe. Conservative éo@%%%% utrl,egnign |Or]5vol VE%SU stitutions, bet Ween  atiho aci ds
in the sane cl ass. n-conseivat iVe BubdttPut FYHECELARE iyt eI one

embodiment, the humanized antibody contains both light

chain and heavy chain constant regions. The heavy chain

constant region usually includes CH1, hinge, CH2, CH3

and sometimes, CH4 region. In one embodiment, the

constant regions of the humanized antibody are of the

human IgG4 isotype.

This invention provides isolated nucleic acid molecules
encoding these anti-CCR5 wmonoclonal antibodies or their
humanized versions. The nucleic acid molecule can be
RNA, DNA or cDNA. In one embodiment, the nucleic acid
molecule encodes the 1light chain. In one embodiment,
the nucleic acid molecule encodes the heavy chain. In
one embodiment, the nucleic¢ acid encodes both the heavy
and light <chains. In one embodiment, one or more
nucleic acid molecules encode the Fab portion. In one
embodiment, one or more nucleic acid molecules encode
CDR portiens. In one embodiment, the nucleic acid
molecule encodes the variable domain. In ancthef
embodiment, the nucleic acid molecule encodes the
variable domain and one or more constant domains.




exchangi ng a nenber of one of these classes for a nenber of anot rIleA%B 2006
Anal ogs of humani zed anti-CCR5 anti bodi es show substantial am no aci
sequence identity with humani zed PRO 140 #1 or humani zed PRO 140 #2,
exenplified herein. Heavy and light chain variable regions of anal ogs are
encoded byWQWPEE® acid sequences that hybridize with tRE/UH0¥5E0c aci ds
encodi ng the heavy or light chain variable regions of humani zed PRO 140
#1, or humani zed PRO 140 #2, or degenerat@3forns thereof, under stringent

conditions. Due tortdeexdegeneracibsdfl deh iC C vari ety of
el AR A

nucl ei ¢ acid seque de.the mani zed ) ¢ /
present invention. Q{I‘}ﬁf%cgi}%gi ﬁl%genrb(r;%:lor%r‘?f‘?f"pf’r@eé]nﬂ“iuﬁ‘ﬁ’a’yzqu Bdo8eERP by a

nucleic acid nol eBUHEPINEE i HGHeFvRbH ogoime t acidheshioseEgaingns nucl ei ¢
aci d nol ecul es. PrEfermbippstheothanalsedbiihg BHEhE! £0iC kAL 8EYLEs CONPri ses
a nucl eot i de sequensae:tvaalvi ol beastsAAQUL 0% LGNS| 28l 6 LN

i C the “*nd¥eots de

nucl eoti de sequen vi_de rein., Nore_prefera , )
sequence is at -| egg?%%oﬁt% Sg?fo.wsi ‘dEACIRal, (BYdzephobisy 2iges chainels 072766

PCT[ US03/ 05500 - 36%t o2 apdlt - iledefrpemllI anelecast lafoubhdBic
identical, or at |ed¥t abwouts)99%yidenkircalthke heup Nuekeqhifg: Seguance
provided herein. Tagafhenol agy, can,: el Gy : MS] vari.ous, publicly
avail abl e softwarg; t 0ql;s wWe nov.antog?)o%:edr g%)ggl%i J“r;l%%g cgﬁlﬁf§i ngsxf‘he art.
Exenpl ary tool s i nel ude the BUASTISyST TR VaJaPFHBies fRbMSHE depsite of the
Nati onal ~Center foP** B Gféthirol DLy | Afor naRd oRXPNCBYY  dierpivet iNat & odval

I nstitutes of Heal thringne nethodtet, i dend.i f ybAgehighhy hom¥:Q9QUSons

nucl eotide sequenc@smive WuBstUGl8bas apktydbridizati.of. fhus,the,
invention also inclydes hunppi zed CCR5. antibodi es ,

. n-Conservative substitutions constitute

exchanging a member of one of these classes for a

member of another.

Analogs of humanized anti-CCR5 antibodies show
substantial amino acid sequence identity with humanized
PRO 140 #1 or humanized PRO 140 #2, exemplified herein.
Heavy and light chain variable regions of andlogs are
encoded by nucleic¢ acid seguences that hybridize with
the nucleic acids encoding the heavy or light chain
variable regions of humanized PRO 140 #1, or humanized
PRO 140 4#2, or degenerate forms thereof, under
stringent conditions.

Due to the degeneracy of the genetic code, a variety of
nucleic acid sequences encode the humanized anti-CCRS
antibody of the present invention. In certain
embodiments, the antibody is encoded.by a nucleic acid
molecule that is highly homologous to the foregoing
nucleic acid molecules. Preferably the homologous
nucleic acid molecule comprises a nucleotide sequence
that is at least about 90% identical to the nuclectide
seguence provided herein. More preferably, the
nucleotide sequence is at ‘least about 95% identical, at




havi ng the CCR5-bi ndi ng properties and ot her functional propert%g%ugzmﬁ
descri bed herein, which are encoded by nucleic acid nolecul es that
hybri di ze under high stringency conditions to the foregoing nucleic acid
nmol ecul es. _ldentification of related sequences can also be achieved using
pol ymer aseV O3 P%acti on (PCR) and other anplificati orPGrEHAHIGWes
suitable for cloning related nucleic acid sequences. Preferably, PCR
priners are selected to anplify portions-8é~a nucleic acid sequence of

interest, such as as=£&RR At erga;\,"hllgbgms_ éélnger]acty (i%l’é-dslttl ogs §§ed
herein refers to 3% ters with ch the art iIs Nuc? Tc acid
hybri di zati on paraneters may Be Fbu cfaisﬁ a}bé‘F‘éregr?éesl‘ﬂ?f&tlcébrrﬁﬁq etBrich
net hods, e.g., Mol %iﬂeéatlde GAAYRACEA Rryddad ohgradmudihe honSanty ooky et
al . eds. Secondb&di trdmldtekdd Sprinag HﬁﬁbeﬁsLabgﬁﬁifH Eﬁ%§§abﬁp|d

Sprlng Fﬁrbor NeWws Yoiuerel 2891 s Ofe QUT r cob s ih Mol ec Bi ol ogy,
F.M Ausubel, et aL L 283s e LR %E égnghg 8£ W E fl']tr)n’e“examr)le

of high strlngencyhconégtl6#?mPEaﬁ§b1¥ﬁ%§at¥6ﬂuQ? ggm dﬁbﬁ%%ssiéﬁﬁmgrade
in hybridization b#f3eabs. Sxomsthe QelpdAle. ofi cbé| Naidxd; cpatyyi fyl
pyrrolidone, 0.02FBiBavihnelodier Ul sa Z{M}Nad%Pojth(eple;leaﬁs SDS,
2mM 2 2 AUG 2006 yxggy@ggggzgeﬂggqusosl05500 -37 EDTA) SSC is 0, 15M

sodi um chl ori de/ 0. ol 5m sodium citrate, pH7; SDS is sodi um dodecyl

sul phatej and EDTA is ethyl enediam net etracet ic acid. After

hybridi zation, a #Hgreedupdnidtitifvihe highlei homoll dgiss tmansbeided is
washed, for exanpl esqiemcBX $SCvah hOOIR iemRaBatybe: aand ibhentats Ogde 0. 5X

SSCL0. 1X SDS at t elpRiALheSa, ¢ Ondade o AGrY80hT IEAME- JRSHDYELET © aci d

sequences are exprgessed in h
q P naving tge 85%5 blnslng properties and other functional

properties described herein, which are encoded by
nucleic acid molecules that hybridize under high
stringency conditions to the foregoing nucleic acid
molecules. Identification of related sequences can also
be achieved using polymerase chain reaction (PCR) and
other amplifiecation techniques suitable for cloning
related nucleic acid sequences. Preferably, PCR primers
are selected to amplify portions of a nucleic acid
sequence of interest, such as a CDR.

The term ‘‘high stringency conditions’’ as used herein
refers to parameters with which the art is familiar.

Nucleic acid hybridization parameters may be found in

references that compile such methods, e.g., Moclecular
Cloning: A Laboratory Manual, J. Sambrook, et al.,
eds., Second Edition, Cold Spring Harbor Laboratory

Press, Cold Spring Harbor, New York, 1989, or Current
Protocols in Molecular Biology, F.M. Ausubel, et al.,
eds., John Wiley & Sons, Inc., New York. One example of
high stringency conditions is hybridization at 65
degrees Centigrade in hybridization buffer (3.5X SSC,
0.02% Ficoll, 0.02% polyvinyl pyrrolidone, 0.02% Bovine
Serum Albumin, 2.5mM NaH,PO, (pIi7}), 0.5% SDS, 2mM




the sequences have been operably linked t o (i.e., positioned to EPaYE 206
the functioning of) an expression control sequence. These expression
vectors are typically replicable in the host organisns, either as

epi sones Oyl Ntegral part of the host chromosomal ~ DNA. ~Conmonly,
expression vectors will contain selection markers, e.qg. PCFFEPW%%V%Ilne or
neonycin, to permt detection of those cells transforned with the desired
DNA sequences (see, e.g., U S. Patent No. —37, 704, 362 which is incorporated

Per ei n by refte;]ena@ﬁmE "ok is @tnﬁsp@r %&Mﬁtl&mﬁhe%e&%h PaLad Gyl g”?/
or cl oni ng e r@ggue{j‘nﬁgs lses &16‘%(?” Odlg En I:&rr‘i_'fst ﬁE m Crobpl a
Csubt

hosts suitable for use ude Dacifl i Suc att | §E™ and
other enterobact et eﬁé@aéen%w%t@aq%ﬁev I %\Cl%erpff&?%’ah}’%dlzv‘ammus
Pseudonbnas speci es.méubrizneseppn okargotihe nho3é s ammﬁ(ﬁﬁ1ﬁﬂaﬁeféﬁﬂ@ﬂ

expressi on vector Sﬁ VWHs‘hIédW by héyamp%l | xnCQﬁt akA §e<p£§o%$'t%$1 p&P L§ )
sequences conpati s an ori ication

. in addition, any ﬁﬁnﬁ% #ng vgr%%t§ d? 1§K§QS Ko™ ??ﬁﬁﬁfﬁ?s i99 be
present, such as ttfe depreed<ensiondier system a tryptophan (trp) pronoter
system a beta:.lactamase pronoter system or a pronoter system from phage

| anbda. The pronotefs nwchél& yamlaalswuerrc@et 59; %qregééa% h%mg%@éégy Wth

an operator sequence, |bos uences, an

li ke, for |n|t|at”ﬁb an%q%%ﬁb etlﬂﬁEtESﬁ%cfPSanHYZ ?n%@% 2606 T \iD -

03/ 072766 PCTI USOFTS500neB8Lo AFurPanlt afvstiotinerofi crolsepressichh as
yeast, may al so becamgebll feorquesspr esThese SagpshedHonCesSvdctozapr eferred

host, with sultabdﬁlxes@wr,?epﬂ\eaweemreﬁélﬂ&t.cowaq{%sﬁsqug S, aSuch as

ronoters, includi hos hogl ycer at e |nase er gl tlc enzynes
gnd an ori gl n of p% Jp sg ¥1 ?ntegra part of the host gchromozo y

DNA. Commonly, expression vectors will contain
selection markers, e.g., tetracycline or neomycin, to
permit detection of those cells transformed with thé
desired DNA sequences (see, e.g., U.S. Patent No.
4,704,362 which is incorporated herein by reference).

E. coli is one prokaryo;ic host useful particularly for
cloning the DNA seguences of the present invention.
Other microbial hosts suitable for use include bacilli,_
such as Bacillus subtilus, and other
enterobacteriaccae, such as Salmonella, Serxratia, and
various Pseudomonas species. In these prokaryotic
hosts, one can also make expression vectors, which will
typically contain expression control sequences
compatible with the host cell (e.g., an origin of
replication). In addition, any number of a variety of
well-known promoters will be present, such as the
lactose promoter system, a tryptophan (trp} promoter
system, a beta-lactamase promoter system, or a promoter
system from phage lambda. The promcters will typically
control  expression, optionally with an  operator
sequence, and have ribosome binding site seguences and

the 1like, for initiating and completing transcripticn




replication, termination sequences and the like as desired. In addi Ai®H0E o
m croorgani sns, manmalian tissue cell culture may al so be used to express
and produce the polypeptides of the present invention (see, Wnnacker,
"From Gene%df)_,'oq,gges, ", VCH Publishers, New York, New York 21987)).
Eukaryotic celle ate actually preferred. because a numbBVEI3REMN abi e host
cell lines capable of secreting intact inmmunoglobulins have been devel oped
in the art, and include the CHO cell lines®various COS cell lines, Hela
cells, preferably mel omangkdtiohi nes, etc. and transformed B cells or

hybri domas. Expression vectors for these cells can include expression

control sequences,Oﬁ,]lté(%hmagmnE orisgl of replication, a pronoter, an
enhancer (Queen, et al., "I phunol. SREY. 85 BeRsuo gy eiggehe whtedvnli Sor
i ncor por at ed her ei Py eSfEfer efteharandcerecéssar ypprizeesdi st Nf Griat i on
sites, such as ribosorbldi neétgssiiAengRMALSRd R UdRSo1 BOLYAMRDY! ation
sites and transcri phic@nal bebhdanator ingggéllq%c%s g%%ierred expressi on
. . - h i
control sequences are &rh%goterscdgl,ve Fom m g?golﬁ’ﬁfaf%t_ dhid@sesy40,
Adenovi rus, cytomegal ovitUs, BovVER Y Pdpi | FERESi r 89 @d tRégkRkeofThe
vect ors cont ai ni ng #eRé 1 RA Fegnterminst ipmt sregsenced=e. gnd tthe he aed | i ght
_ _ g “tRe 9 . 9
chai n encodi ng sequeséesdand expression control sequences) can be
transferred into the ‘host cell by well-known nethods, which vary
dependi ng on the type of..cellular host. For. exanple, 2 2 AUG 2006 WO
p g )&8) 1% T1 1 r rrp ] N L

03/ 072766 PCT/ US03/ 05 T35 81 SPGRPRTASEEEE. t FERBIEER ol sEye Cowdbnl y
utilized for pr ok &y 6ETe 8@y | 31sawhes ensedtatei erpipdres phat epriddeat N"eRE  OF
el ectroporation maypcbgpeiseidetobs other peddnl anvbosts, (gge gﬁw&legy,
Mani atis et al., Mohpey @enth Ol RGonby, -abgEatLY ; Manual', Cold Spting
Harbor Press (1982), _ : ’ !

ork (1987)). Eukaryotic cells are actually preferred,
because a number of suitable host cell lines capable of
secreting intact immunoglobulins have been developed in
the a;t, and include the CHO cell 1lines, various COS
cell lines, Hela cells, preferably myeloma cell lines,
etc. and transformed B cells or hybridomas. Expression
vectors for these cells can include expression'control
sequences, such as an origin of replication, a
promoter, an enhancer {Queen, et al., Immunol. Rev.,
89, 49-68 (1986) which is incorporated herein by
reference), and necessary processing information sites,
such as ribosome binding sites, RNA splice sites,
polyadenylation sites and transcriptional terminator
sequences. Preferred expression control seguences are
promoters derived from immunoglobulin genes, SV40,
Adenovirus, cytomegalovirus, Bovine Papilloma Virus,
and the like.

The vectors containing the DNa segments of interest
{e.g., the heavy and light chain encoding sequences and
expression control seguences) can be transferred into
the host cell by well-known methods, which vary
depending on the type of cellular host. For example,




which is incorporated herein by reference). Once expressed, the Wrﬂnﬁuﬁ 7006

anti bodies, their diners, individual |ight and heavy chains,
i mmunogl obulin forns of the present invention, can be purified accordi ng
to standar gpfpeegures of the art, including annnnlunlsu

precipitation, affinity colums, colum chronatography, (5'@503/055"“

el ect rophoreS| s and the like (see gener al | y R Scopes, "Protein
Purification", Springer- Verlag, New York T f982)) substantially pure

i munogl obul i ns of <t chemsthlabads EﬁaﬁﬁeQS‘i/miﬂO{@g:ﬁﬂﬂithy at £ Paf epped, and

96 to 99% or nore h;cﬁwgey@ tcy c@% hefarr ut| cal uses.
once purified, parg, ) hono 5 %QRI esi re%pﬂaﬁe “55t1Yi58pt i des

ahLy,00 Lo, IS DA Ba! Yadt

may then be used thera BUt (?afrl_’l T iR G8i ‘ffdefPFaEU?eﬁ'orC@éFP%" droska

devel opi ng and per FSPnﬁﬁ@eralds’saylapmt@dmteal i, mmoneéblor eSIeRRhg: Shai Ni ngs
and the |like (see gekeraldry, MamislQl ogbrdl spMBANOESrHMO! Srelsand 8]?3’7

Lef kovi ts and Per niys;cg , gfgg%m New York New Yor k 9 and
1981)). For diagnostic g%dlg{:ectl oneguir?%%zlzlsbytﬂafean i )Odl es my either be
| abel ed or unl abel ed. Unl abel ed antibodies can be used in conbination with
other |abel ed ant “B68i &xrrsesshd bt | bbdiesknt hatdiase tredet idiaewki h t he
humani zed anti body indirciiwas antdhodi esaspesdahi,C f@faihuman élmm%Qgt pbulin

constant regions. iAhhes %gghyglly ti,ho i.rectl abel ed.
A wide variety of L abel s s(':n fognhse &n 5 %%gelg@r %I%Yeon(rjfdgﬁ dgé Fuors,

enzymes, enzyne sugsirr ate acc«?ﬁ%vg %%f%ﬁ‘@ﬁ%d BROSAAYTRRhIoBi £8P arEi gands 2
2 AUG 2906 WD 03/ e?QWIPCT[ameeem;%Soezlm@e (peedipduhaidy, haymrans}y etc.
Numerous types of cbimunoassaysn adte-chuBbyadyng, apsh asie webbndioun LQgt hose

skilled in the art ¢for dekecti@peof g(;gR?aﬂgpf €SR! NOgcopes, ' protein
Purification’’, Springer-
Verlag, New York (1982}). Substantially pure

immunoglobuling of at least gbout 90 to 95% homogeneit&
are preferred, and 98 to 99% or more homogeneity most
preferred, for pharmaceutical uses. Once purified,
partially or to homogeneity as desired, the
prolypeptides may then be used therapeutically
(including extracorporeally) or in developing and
performing  assay procedures, immunoflucrescent
stainings and the like (see generally, Immunological
Methods, Vols. I and II, Lefkovits and Pernis, eds.,
Academic Press, New York, New York (1979 and 1981)}.

For diagnostic or detection purposes, the antibodies
may either be labeled or unlabeled. Unlabeled
antibodies can be used in combination with other
labeled antibodies {second antibodies) that are
reactive with the humanized antibody, such as
antibodies specific for human immunoglobulin constant
regions. Alternatively, the antibodies can be directly
labeled. A wide variety of labels can be employed, such
as radionuclides, £fluors, enzymes, enzyme substrates,
enzyme cofactors, enzyme irhibitors, ligands




cells or detection of CCR5 nodul ation on cells capable of expr esa' Ng); GhRo -
The present invention al so provides anti body fragnent- polyner co Fugat es
having an effective size or nolecular weight that confers an increase in
serum hal fgd jfS.76&0 1 NCrease in nmean residence time in _circulation (MRT)
and/or a decrease In serumclearance rate over underivat$ZeI¥5H 0 body
fragnments. The anti body fragnent-pol yner conjugates of the invention can
be made by derivatizing.the desired antibady fragnment with an inert

polymer. It will bepagpPhAci-gded ny i t palyner which provides the
conjugate with thejﬁ%ﬁjl red ag%ar (]aqtrril gé_?%e' orgﬁ‘;ﬁ chﬁﬁ'ﬁ%routshe t%ﬁegz’ct et act ual
mol ecul ar wei ght i 5 sultanre fore TEEPRI® oS et MRY! tFovnanei bbdse
fragment -pol ymer SEoh}afgatestbe ehe ifeverddtentidmnyfi mERS-pEryERISg ar €
suitable for use i nelphasmaeutical Sof R8s RoutatDe¥i SpCleBly caBLH(Edi Cal
Pol yners: Pol ymeri g ngt8ldsal 5 aghsPhar maceutical s for  Bi omedi ca e, pp.
441-451 (1980) . In all enbodglI ments of the invention, a non-protinaceous
polymer is used. The nonprotinaceous polyner ordinarily is a hydrophilic
synt hetic pol yner, The epresengolipment ivat adthepwhsiRickoundibédy Matadhent Hovever ,
pol yners whi ch exi sblynermatedngudates argapPingduced Ryt epecopbi nanf, or_in vitro
met hods are al so ysef 1,araswﬁqrg§thJh\érgerso uch are isolated from native
sources. Hydrophiljc 3‘1%\” nyl pol yiers Tari- -withi WEIESScode §F7hi s

i nvention, e.g., p?ﬂ@' iyl altoRECTERRS pdd yUEHVY et eenge dodre  in
Particularly useft&ir@rl@tponyiE) emd/ et ~ar decuealieasn potyet hyleanencygl ycol
(PEG) ; pol yoxyal kl yenesoveuclinds ipat y£d/ @hBYb&RLe £rdgreMdG 2006 WO 03/ 072766
PCTI US03/ 05500 -41- Pol yoxypropyl ene and bl ock copol yners of

Pol yox hyl en nd._Pol yoxypropyl ene (Pl uranics);
ol yoxyethyl ene a &%e ¥nt%g%dypy fragm nt-polymer) conjugates of the

invention can be made by derivatizing the desired
antibody fragment with an inert polymer. It will be
appreciated that any inert polymer which provides the
conjugate with the desired apparent size or which has
the selected actual molecular weight is suitable for
use in constructing the ‘antibody fragment -polymer
conjugates of the invention.

Many inert polymers are suitable for use in
pharmaceuticals. See, e.g., Davis et al., Biomedical
Polymers: Polymeric Materials and Pharmaceuticals for
Biomedical Use, pp. 441-451 (1980). In all embodiments
of the invention, a non-protinacecus polymer is used.
The nonprotinaceous polymer ordinarily is a hydrophilic
synthetic polymer, i.e., a polymer not otherwise found
in nature. However, polymers which exist in nature and
are produced by recombinant or in vitro methods are
also useful, as are polymers which are isolated from
native sources. Hydreophilic polyvinyl polymers fall
within the scope of this invention, e.g.,
polyvinylalcohol and polyvinvypyrrolidone. Particularly
useful are polyalkylene ethers 5uch as polyethylene
glycol (PEG); polyoxyalklyenes such as polyoxyethylene,




Pol ynet hacryl ates; carboners; branched or unbranched Pol ysacchar??}eﬁjﬁvfmﬁch
conpri se the saccharide monomers D-nennose, D- and L-gal actose, cose,
fructose, D xylose, L-arabinose, D glucuronic acid, sialic acid, D

gal act ur oni i D-mannuronic acid (e.g., polymannuropic acid, or
al gi nic achﬁ??ﬁ%?gfucosanine, D- gal act osani ne, D-qucosE?HHﬂBﬂgﬂ?anlnlc
acid including honopol ysaccharides and het eropol ysaccharides such as

| act ose, amyl opectin, starch, hydroxyethyl=#Istarch, anyl ose, dextran

sul fate, dextran, @@xybkmopygbzyecﬁgenan@r_thglgﬁi ysaf:g&gﬁing?gubuniog of

acid nucopol ysacchati.g 16 Yglguroni e acid, ner § sugar

al cohol s such as p%léxgor irihgfl and pol yna ﬁﬁ’% }:proﬁgg%%/el n dP?‘!‘?écﬁ’éLFﬁh.' The

pol ymer prior to cFOsE T GG $ieed CREROMSE S i hLRT JCEERr atyl yuilsrangaedr

solubl e but the fPRAVSeoHjaugdee vhisth bomate: siod ubl@haPi&f aiclhirst he

conj ugat e exhi bi t s vamamh@se, SobUbkhat ¥.-gh1 atcdLast s ahaut fQ*ugg‘ong,/ and
prefera

referably at b , g/ and sti]]| nore, ) [y at
|me);§t IOabout I yrrg/ rﬁkl@élé%f gld%?%ll)%ncgstehegg%{ﬂ TEFR4R 0T S 2bE HHRr yD-

i munogeni ¢ in t he S8ORAFHYAPESf or ACifor s UrnRron s sessidi scdsi-by. that is
i nconpati bl e with PPhYraiveweois anfdisi on algidijcecddian, i b-thecsanjiHgate is
intended to be adnbrgsi&f@akynsuch ]j_-@@{;@ése}[! n %h?%ﬁ%m@% tggigolcygg;
contains only a sin qr.o i-ch_is re ive. is helps to avoi -
li nki ng of protei nlg‘!(:)i?%%lu geslﬂ:gm%él \}%eafc??r:‘iaageswiapﬁi He'f?"r'éjp"%&%?%h@f"lflﬁ%

i nvention to maxi nt2&"r é¥ftt iLGRthdi PREHIPTE I edelearabn osbydiayienlylor to
purify the reacti oftapfibdushsidshr oupixtgeh foullfaed OBeradngn-EX&RANGE
chromat ography to pegessn,sulst aphial bgljpégmg%@yf_ ek yat ljgfegﬁcﬁeot her
enbodi nents the poly 1R A wo_ or re.reactive,groups

pur pose of Iinking gugﬁgcf iggl E[r]ftslidl%('jyeTgf"a'g% AL ST T T A& Dol ®b&cRbone. 2
2 AUG 2006 WD 03/ 072786 ﬁ%ﬁ%ﬁgﬁsﬁﬁs’soes' polysorbitol and polymannitol,

heparin or heparon. The polymer Prior to cross-linking
need not be, but preferably is, water soluble but the
final conjugate must be water soluble. Preferably, the
conjugate exhibits a water solubility of at least about
0.01 mg/ml and wmore preferably at least about 0.1
'mg/ml, and still more preferably at least about 1
mg/ml. In addition the polymer should not be highly
immuncgenic in the conjugate form, nor should it
possess viscosgity  that is incompatible with
intraveneous infusion or injection if the conjugate is
intended to be administered by such routes.

In one embodiment, the polymer contains only a single
group which is reactive. This helps to avoid cross-
linking of protein molecules. However it is within the
scope ©of the invention to maximize reaction conditions
to reduce cross-linking, or to purify the reaction _
products  through gel filtration or ion-exchange
chromatography to recover substantially homogeneous
derivatives. In other embodiments the polymer contains
two or more reactive groups for the purpose of linking
multiple antibody fragments to the polymer backbone.




-42- Again, gel filtration or ion-exchange chromatography can be&ff$ﬁ ﬁﬁﬁ
recover the desired derivative in substantially honbgeneous for %
nol ecul ar wei ght of the polymer can range up to about 500,000 D and

pref erabl y.i | east about 20,000 D, or at |east about 30,000 D, or at
| east aboquﬁ%@Eﬁﬁg D. The nol ecul ar wei ght chosen can dSgERIH%h t he
effective size of the conjugate to be achieved, the nature (e.g.
structure such as linear or branched) of -#te polyner and the degree of

derivitization, i. .4 he u f._pol ymer ol ecul es r_antibo

fragment, and theﬂgacl)]fﬁ'rre?egt ggc ]ﬁe}ﬁfgsi%e %)?n_s?f{t%gfasn n F ’éc_’%to%iﬁgy
fragment. The pol yfi&r ¥3§n BEEtoval ef99VeFi nisd fe°ture! afer bisdyvef ragnent

t hrough a nul tifun&vpdiratiat bs Siomakemepumgéntm. whi ch reacts with the pol yner
and one or nore amino acid residues of the antibody fragnment to be |inked.

However, it is al sy Lh{ L fhe of -the invention to directly _
crosslink the pol yggéftgy react i %’gqgﬁt deF | \?g?i 85'9 pol yirer WS e Hht i body

fragment, or vice 2OOTREC BbvadeRFeaGS4Y i Hkiatg 16rFe FPutha0afrd body
fragnment includesPt hexr Nt éeasthaboani BO, PoODp anditepeibtONIRAT[ENG0 , @FOUPS
fo:JPﬂ gn :ysihng resi duas, nﬁﬂewihelr ohgﬁgﬁtan@men | AN Oge elad theb

sul f hydryl, hydrox - r. r Ilic.groups. The polyner. may be
~coval ently bondedgkdfl%retét%y%tléet %’g anti bcooélﬁg??%eorjr%%t g?\n Fﬁbﬁ?"‘?%e ffse of a
mul ti functional (oP¥iHEriy9bi fIHTAEBRRAI Fuche @EsIEPeAE My Ryenchedls afescri bed
in U S. Patent No.th® mMB8ngsoandThéeddgyee of Sedistictiwbtiem witb. sugcte a

pol ymer will varyngtependisngoupesy tnﬂﬁe@ﬁﬂ@@&aé&{) ah%sé&wefzx%ghﬁ%on%&&e

ant | body fragnent, cghe, s} eeul.at WERGNT LI QPILLET Wo
0
£

ror Sites o the ant i}:%odo 6
031072766 PCTf US03/ 055 Y
ragment.

The polymer can be covalently linked to the antibody
fragment through a multifunctional crosslinking agent
which reacts with the polymer and one or more amino
acid residues of the antibody fragment to be linked.
However, it is also within the scope of the invention
to directly crosslink the polymer by reacting a
derivatized polymer with the antibody fragment, or vice
versa.

The covalent crosslinking site on the antibody fragment
includes the N-terminal amino group and epsilon amino
groups found on lysine residues, as well other amino,
imino, carboxyl, sulfhydryl, hydroxyl or other
hydrophilic groups. The polymer may be covalently
bonded directly to the antibody fragment without the
use of a multifunctional (ordinarily bkifunctional)
crosslinking agent, as described in U.S. Patent No.
6,458,355.

The degree of substitution with such a polymer will
vary depending upcon the number of reactive sites on the
antibody fragment, the molecular weight, hydrophilicity




-43- and ot her characteristics of the polymer, and the particul ap za!md@@dy
fragnment derivitization sites chosen. In general, the conjugate contal
froml to about 10 polyner nol ecul es, but greater nunbers of polyner

nol ecul es t to the antibody fragnents of the invention are also
cont enpl at g‘&).(ﬁﬁ)ﬁhggﬁdesi red anount of derivitization is e"ﬂﬂsﬁ”‘&é‘r‘h eved by
using an experinmental matrix in which the time, tenperature and ot her
reaction conditions are varied to change thé- degree of substitution, after
which the | evel of anpolotimsr sHbstddEiian af the genj S i s, geterlined by
si ze excl usion chr y QL .ot her ans _kno iLn. the art. .
Functional i zed PEG%gng%Iel%ght oa%%§?$¥/ t Iéa%}?flitbo%nﬁﬁ’g??éﬁf’g off1tfe

i nvention are avai ICEBF f r bin 98IE@tnatBF PERyYEAtS domsaipHufitesvillee Ala.).
Such comerci al | y a&vai | altl epdRis@edemiolatiles, | BEt UdReabitt afifberdOtofi M ted

Lo, am no-PEG PEGoamyno: aghdceaieiatca By YehaZhilemBbCillhghee o
PEG succi nate, carhoxyneihyl.at ed o I?—;\L:I%o PEG I’?BI oni ¢ acid, . am no aci ds,
PEG succini mi dyl succinate, PEG sdccl nf?ﬁttf@lp FoPi ot 825150 APATRE dy !

ester of carboxymePhyl REYIPEERtiqycéPnisATY carbimrede bf PEGng an
succi ni m dyl estersxpérirmemtpd wethiPEGS whPEG they caimaQ Ny kingd a0k eandEG
glEt(; 0phe|nyl ear bonatger PlE@aI:ﬁﬁﬁM é%@dit@g%] e] AV gyallrigﬁt hl@gg afﬁg-ea' gebyde,

vi nyl sul f one, i PEG: or t hopyridyl -disul fide,
het er of unct i onal ng?é%géf v?%?t%g%%l’ti \?géer PEES i aﬁé‘% :lr‘?ﬁfel]-“’EGDf
phosphol i des.  ThePPEUMS SPEBHAHBNSE fidie conproaigs HesdeprBingérbyati ves
will vary dependi ngien ¢helyprioheichyondtegrapisy red cegireansehsPk@yb@ation and
t he PEG derivativethdtddd .zed. Sone factors involved in the choice of PEG
derivatives include: the desired point of attachment (such as |ysine or

cysteine R-groups), hydrolytic stability and reactivity of the.
deri vati ves, st abi FER lonalized PEG polymers to modify " the antibody

fragments of the invention are available from
Shearwater Polymers, Inc. (Huntsville, Ala.). Such
commercially available PEG derivatives include, but are
not limited to, amino-PEG, PEG amino acid esters, PEG-
hydrazide, PEG-thiecl, PEG-succinate, c¢arboxymethylated
PEG, PEG-propionic acid, PEG amino acids, PEG
succinimidyl succinate, PEG succinimidyl propionate,
succinimidyl ester of carboxymethylated PEG,
succinimidyl carbonate of PEG, succinimidyl esters of
amino acid PEGs, PEG-oxycarbonylimidazole, PEG-
nitrophenyl carbonate, PEG tresylate, PEG-glycidyl
ether, PEG-aldehyde, PEG-vinylsulfone, PEG-maleimide,
PEG-orthopyridyl-disulfide, heterofunctional PEGs, PEG
vinyl derivatives, PEG silanes and PEG phospholides.
The reaction conditions for coupling these PEG
derivatives will vary depending on the protein, the
desired degree of PEGylatioﬁ and the PEG derivative
utilized. Some factors involved in the choice of PEG
derivatives include: the desired peoint of attachment
{(such as 1lysine or cysteine R-groups), hydrclytic
stability and reactivity of the derivatives, stability,
toxicity and antigenicity of the linkage, suitability




toxicity and antigenicity, of the |linkage, suitability 2 2 AUG 2006, Amnﬂﬁ
03/ 072766 PCT/ US03/ 05500 -44- for analysis, etc. Specific instructions ftor
the use of any particular derivative are available fromthe manufacturer.
The conj ug eo;?zf'm his invention are separated fromthe unreact ed starting
material s @59 33 iltration or ion exchange HPLC. The dftHU¢REManti body
or fragnents thereof may be used in conbination with one or nore
additional anti-viral agents selected frofdthe group consisting of

nonnucl eosi de revegse J-aPsed | gtt@sesbgéyﬂl t%g U NRTL %d a nucl eosj de
reverse transcriptgse inhibit V-1 protease [ nhibitor,-a iral

entry inhibitor and cdiwbi ﬁ(é’ff"’glns d%ﬁé?’% ve r?éeknBWﬂW'Fl EBAPOLHEES t hat
may be used in themalétiﬁﬁé‘sjr’ﬂ -onTh¢ tMJpgemt of nvdnitsi ommverclivde e are
not limted to ef asép=nzed UE‘:.-(%Bhhd‘“ﬁﬁr@@&iecﬂQs"c'aﬁ:@-ﬁ'lsj"ematerlals by

(11 cycl opropy! -5, Ay gy dofreliMlo0bt dhpyr do[3, 2+ -2 1% a1

di azepi n-6-one), del avirdi ne Rescri pto " Pharmaci a Upj ohn)
(pi perazine, 1-[3-[(:L- methyl- ethyl)amnol 2-pyridinyll-4-[[S
[ (et hysul f onyl ) antifo]ank HfeRfolanRiedic b dmydhents nbheosrt hapepsl fammt e)

SJ-3366 ( 1- (3- cycl Dpeatiinbe 108 )Rihbned-di3 ol Ryl bRz avk) - Srephy -2, 4-

pyri m di nedi one), 442 {H-hepzyl et rret h ~oh SORLOpY! uraci 1),
GM20867x (S-3 ethy Iuroe4- “froh®t AR é'p) congi tlng

- 6-
i sopr opoxycar bonyl %"‘ chﬁi?‘ﬁi/’tﬂﬁo qui RBXES n- ZEFWSC&ﬁétaS‘G axdphipftoas
(N -[2-(2-thi ophen@)@t’fﬁ?!l -NW2eCbiddrumvepye i dydnskribt o éahibangk t he |i ke
The nucl eosi de rever seItnanseiteps@senhibiidt ofs Hihat SRYybenysed d.n the

conmposi tion in cordidabhOihaMibls fnedLast one anti-CCRS anti body or
fragment thereof of the present invention include but are not limted to

abacaw r (ziagenTM d axoSmthKline) ((IS,cis)-4-[2-
The known NNRTI compounds that may be used in the

composition of the present invention include but are
not limited to efavirenz, UC-781, HBY 097, nevirapine
(11-cyclopropyl-5,11, -dihydro-4-methyl-6H-dipyrido[3,2-
b:2:3+-11[1,4} diazepin-6-one), delavirdine
{{Rescriptox™; Pharmacia Upjbhn) (piperazine, 1-[3-[(1-
methyl-ethyl)amino] -2-pyridinyl] -4-[[5-

[ {(methysulfonyl)amino] ~1H-indol-2-yl] carbonyl] -,
monomethanesul fonate) , 8J-3366 (1-{3-cyclopenten-1-
ylimethyl-6-(3,5-dimethylbenzoyl)-5-ethyl-2,4-
pyrimidinedione), MKC-442 (6-benzyl-1- (ethoxymethyl)-5-

isopropyluracil), GW420867x (5-3 ethyl-6-fluro-4-
isopropoxycarbonyl-3,4-dihydro~quinoxalin-2{1H) -one;
Glaxo), HI-443 {N'-[2~{2-thiophene)ethyl] -N'-[2-(5-

bromopyridyl)]-thiourea), and the like.

The nucleoside reverse transcriptase inhibitors that
may be used in the composition in combination with at
least one anti-CCR5 antibody or fragment thereof of the

present idinvention include but are ‘not limited to
abacavir (Ziagen™, GlaxoSmithKline) {{1S,cis)~4-[2-
amino-6- {cyclopropylamino} -9H-purin-9-yl1] -2-

cyciopentene-l-methanol sulfate {salt)), lamivudine




am no- 6- (cycl opropyl am no) - 9H puri n-9-yl 1 -2 cycl opent ene-i - net ha A@G’tﬁt}?t e
(salt)), lamvudine 2 2 AUG 2906 WD 031072766 PCT/ US03/ 05500 -45-
(EpivirTM d axoSnmt hKline) ((2R, C S)-4-am no-1-(2-

hydr oxynet oxat hi ol an-5-yl)-(l1-1)-pyri Tnidin-2- one zi dovudi ne
(Ret rovi rTﬁ%‘E{(’?ﬁz fSni t hKl i ne) (31a2| do- 3'-deoxyt hyni di r%%mgsé’f’%ﬂ’di ne
(Zerit; Bristol-MWers Squibb) (2',3"-didehydro-3, deoxyt hym di ne),
zacitabine (H vidTM Roche Labor at ori es) (4-anino-|-beta- D21, 31-

di deoxyr i bof ur anosylgp2e{A) - pmhmjgi,m&)lmg dan ne lénq1 Lhe | i kq2_The
H V-1 proteaselnhlbltorstgﬁ rrgsy edlnt e rrp05|t|on|
Ati cr;?XBFhl

conbi nation with anti-CoRs S ?haqgrent s ‘tlllfér%ﬂfl“t}filtlh%‘ present
i nvention include lpae). axigovotiité nirkeedot ™o pE Iasshi €hS-ieR* (37 azido-

(R), 3R*, 4R*]]- N 4~L&4@xﬁh mmphemﬁxggty E@i@?'-%}ﬁ‘mﬂma

phenyl - I - (phenyl pe [[tetrah o : )
met hyl et hyl ) - 2- oxg}% Kﬁg)pyp i di r?égte,ﬁ‘%/%?ﬁ &e}’eox LA&R/), =zacitabine

(hN-telrt ?u;yl[[dezzahyidvoﬂ LZ}(d?)hehydal@:)&)&ténes) {(4-~amino-1-beta-D2’,3’ -

phenyl - 3(S) - [ [ N (2uqué xeeﬁ{’é}{}g@_- : :

aspar agi nyl | ani nol gu% Mr( 42S, BaS lY—l oqun nBYTHEY38) « car BSANRE4ES
(38

nel finavir nesyl até

[2(2S*, 3S*), 3a, 4p, 8apl'l - N-(I | - di net hyet yl ) decahydr o-

2[ 2- hydr oxy- 3- [ ( 3- hydr BXY-12- ﬁnﬂtbyb@emmﬂl)tam NGhatd-may be used in th
(phenylth'o)bUtyllcgéiéﬁﬂﬂbﬂohhn éﬁif d%lt N9 MELAANE, %dkﬁggﬁ%gé

indinavir sulfate g I deoxy- 2, %5
hydr oxy- | R-i nden 1fy the present invention include but

di met hyl et hyl ) ami néF%aIFQforiLWm)‘Ltﬁd(GO phapidenyd netshyiLR=] ¢R*) , 3R*, 4R*] ] -N-
pi perazi nyl | - 2- ( pheny!l teeteh il he Drnehphbi PRl O NP G0 ] §Ln|1§cﬁt<ﬁy(§,; 3.) salt),
anpr enavir ((39)-t ?I’lél%h\yqr Qpﬁ’en)tllrl{e%hyﬂ'ﬂ# I@t:r% gé ?n;llr'}:b a- . .
i sobut yl benzenesul % 15 Peor;czoyl(zm o rlrrn% r opy ir:m:(.:dae %e) ritonavir
((I O Hydr oxy- 2-
saguinavir {(N-tert-butyl-decahydro-2-[2(R)-hydroxy-4-
phenyi-3 (8} - [[N- (2-quinolylcarbonyl) -L-
asparaginyl]amino)butyl] - (4a5, 8aS)~isoquinoline~ (38) -
carboxamide) , nelfinavir mesylate {([35-
[2(25%,35%),3a,4B,8aB]] -N- (1,1-dimethyetyl}decahydro-
2[2-hydroxy-3- [{3-hydroxy-2-methylbenzoyl)amino] -4-
{(phenylthio)butyl] -3-isoquinolinecarboxamide Moo -
methane sulfonate}, indinavir sulfate
({[1(1s,2R),5(8})]1-2,3,5-trideoxy-N- (2, 3-dihydro-2-
hydroxy-1H-inden-1-yl)-5-[2-[[(1,1-
dimethylethyl) aminc] carbonyl] -4- (3-pyridinylmethyl) -1-
piperazinyl] -2- (phenylmethyl) -D-erythropentonamide
sulfate (1:1) salt), amprenavir ((35)-tetrahydro-3-
furyl N-[(18,2R}-3- (4-amino-N-
isobutylbenzenesulfonamido) -1-benzyl-2-
hydroxypropyl] carbamate) , ritonavir {(10-Hydroxy-2-
methyl-5- (1-methylethyl)-1-[2-(1-methylethyl)-4-
thiazolyl]-3,6-dioxo-8,11-bis (phenylmethyl)-2,4,7,12-
tetraazatridecan-13-oic acid,S5-thiazolylmethyl ester,
[58- {5R*, BR*, 10R*, 11R*}]), and the like.




met hyl -5- (1 -nmethylethyl)-1-[2-(1-methylethyl)-4- 77 AUG 2006

t hi azol yl ] -3, 6-di oxo-6, 11-bi s (phenyl nethyl)-2,4,7,12-

tetraazatridecan-13-0ic acid, 5-thiazolyl methyl ester, [SS-(5R*, 8R*, 10R*,

11R*) 1), a&dq‘;hog _} ike. 2 2 AUG 2006 WD 03/072766 PCT/ US03/ 05500 - 46- HI V-1

fusi on or Y¥88 ry inhibitors that may be used in colEVHPBM with the

anti-CCR5 antibody or fragnents thereof of the present invention include

PRO 542 (Progenics Pharmaceuticals, Inc. -sfarrytown, NY), T-20 (Trimeris,

Inc., Durham NC) (US Patent Nos 5, 464,933; 6, 133, 418; 6, 020, 459) ,

T- 1249 (US Patent No_ 6, 345, 568 6,258,782), and the |ike. For conbination

therapy, the anti- GER5! aHSIBBAGY oFirad, sgrEntintidl bexfs ¢hatheaypres estd

i nventi on may be proveusidatdot heltsubjhechnpr{ic@rst apt iddasequentadnent or

concurrently with eneres: mace eanvendsangl AvYiGe! LRAGEALS pelfli ey

I nventi on w e peri nment al IC
qg}g%ﬁ%g %% euuc?l W I*ncr ea&]aF§yté‘b“6}'eé‘1YéteTt fat the

foll ow. However, one s e ar

specific methods dnd-Pas té[nﬁl scE?%%%l“ ar¥C)nfPEe|Pptent uBes abid46t, 988t he
invention as descriéhass muse fubty, 439)t he-cbad nmws whiceht f 8bl oy 4sheseaf ter.
Experi mental Detailgsass Beanpl gnd the Matgerials and Methods 1) Reagents MAb
2D7 was purchased from Pharm ngen (San Diego, CA) and CC and

CXC- chenpki nes were obtained fromR& Systens (M nneapolis, M\) . CD4-1g&2
(1) , soluble (s) Feb4 qPPiaAtEITectiDTaRInt Hpe/- lanti- Cc@plaotlw:ve produced
by Progeni cs Phar feggurntcakberdafc. of 593he 2)priesohat |:ﬁﬁealadorpurzﬂafyl cgkion of

anti-CCR6 mAbs Llp2o6RE el tife (63)5aMRr &risRcubat ed fRL 48l T thg,
concurrently with one or more conventional antiviral
agents.

This invention will be better understood from the
Experimental Details which follow. However, one skille&
in the art will readily appreciate that the specific
methods and results discussed are merely illustrative
of the invention as described more fully in the claims
which follow thereafter.

Experimental Detailg:

Example 1

A. Materials and Methods

1) Reagents
.MAb 2D7 was purchased from Pharmingen (San Diego, CA)

and CC- and CXC-chemokines were obtained from R&D
Systems (Minneapolis, MN). CD4-IgG2 (1), soluble (s)
CD4 {2} and recombinant HIV-1, . 9pl20, were produced by
Progenics Pharmaceuticals, Inc. {59).

2) Isolation and purification of anti-CCR5 mAbs
" L1.2-CCR5* cells (63) were incubated for 16h in the
presence of 5SmM sodium butyrate, which activates




presence of SnmM sodi um butyrate, which activates 2 2 AUG 2006 WX Q}OQ7HE66
PCT/ US03/ 05500 -47 transcription fromthe cytonegal ovirus (CW) pronoter
that controls CCR5 expression, resulting in a 10-fold increase in cell
surface cog)' §{3?t79‘{m density. Female Balb/c mice were imunized
intraperitONeal T4 th 107" 1,1.2-CCR5~ cells at 3-week HGHEOHEFY  and

adm ni stered an intravenous boost of 107 L1.2-CCR5' cells three days

prior to splenectony. Splenocytes were fusédwith the Sp2/0 ceII line. In
a primary screen, supesadipaibs Frem th&Nc E@ﬁ&_ﬁ@g hyhr i dera it €S were

tested; one hundr edoand.d Ly t | ed H.V-1 envel ope-_nedi at ed
fusi on between PML.cells (10). Cg%?:hg éfuéfsé‘lg rgﬁulrtelgg ¢BRS & ﬁd?@bﬁ and

HeLa- Env, ,-,* cell&" Cﬁea:fe ofiahic eS &Gy Cf?’éﬁﬁléﬁ@r( RIERsisgsayfemase
previously descri Béélb(Cl9ml%)werHybmrrdmﬁasdt hat r gpeedtatd 10 e wiBst 1opot ently

i nhi bi tory supernatantscasd tdmls altSe-skaknefeQoR5* 684! §dr?(!%%t§9 g' oned
by limting diluti f.l ui n Bi ro ucts
for Science, Inc. i hnﬁgghgﬁl AO%%) ?E%ﬁg ]E{a%b/a'%g%l Eélrﬁatt e Y?lj ected
with hybridomas pr8 b%’f Nt t TR SRR FOBCRSSPAARRSY PAB, wepR9 fupad Owi Fial the PA12
and PA14. The mAbSSmef@ celjdilipeiudinl ¢ puindivedcteen95uoe hormaeseitym by
preci pitation w t htanmothdimassl flagz&lfd@lnEOV\@ﬁllthespr%ﬁé n- t%s‘?:@&omiéﬁ’?r aphy.
Al mAbs were resuggﬁ&qﬁi alrﬂ!i t%@ﬁ%ﬁhg‘}. e Ruid e E]'-tq p3Ald N R PBSe?nﬁrjﬁ | nal

concentration of 5 Fluor eScencé activated cel T sort PRACS)

anal ysi s and epitop djn%ﬁ?& hgSuit dRtreerrdiimesdts Flgw . cybb%twuméliﬂsed to
detect cell -surfacexpr¥esgct FURT yaopfl mals %Pﬂégamﬁaﬁl%mlm @eR5: Sodi um

butyrate treated Lke2ofXRS* diekbs ¢1Ohdraner erdmcubated 2 theQ:2849, of
ant|b0dy1 for 20m peatl, AQG W@SO }H@Scﬁ&ﬁg?domas that produced the most

potently inhibitory supernatants and that also stained
CCRS" «c¢ells were sub-cloned by limiting dilution.
Ascites fluids were prepared.by Harlan Bioproducts for
Science, Inc. ({Indianapolis, IN) from Balb/c mice that
were injected with hybridomas producing the anti-CCR5
mAbs PA8, PAY9, PA10, PAll, PAl2 and PAl4. The mAbs were
individually purified to >95% homogeneity by
rrecipitation with ammonium sulfate followed by
protein-A chromatography. All mAbs were resuspended in
rhosphate buffered saline (PBS) at a final
concentration of Smg/ml.

3) Fluorescence activated cell sorting {FACS)
analysis and epitope mapping of anti-CCR5 mabs
Flow cytometry was used to detect cell-surface
reactivity of mAbs PA8-PAl2 and PAl4 with CCR5. Sodium
butyrate treated L1.2-CCR5" cells (10%) were incubated

with 0.25ug of antibody, for 20min at 4°C in 0.1% sodium

azide (NaN,;) in 50 ul of Dulbecco’s PBS (DPBS). The CCRS
mAb 2D7 was used as a positive control, a non-specific
murine IgGl was used as a negative control. The cells
were spun down, washed and incubated with phycoerythrin
(PE) -labeled goat anti-mouse IgG (Caltag, Burlingame,




azide (NaN,) in 50 R of Dul becco's PBS (DPBS). The CCR5 mAb 2D7 MhaUedlh
as a positive control, a non-specific nurine IgGlL was used as a negative
control. The cells were spun down, washed and i ncubated wi th phycoerythrin
(PE) - I abel %at anti-nmouse 1gG (Caltag, Burlingane, 2 2 AUG 2006 WO
03/ 072766 56%) 05500 -48- CA) diluted :L:ioo, under RGFSEHIEondi ti ons
as the first antibody incubation. Finally, cells were analyzed by flow
cytonmetry. PBMC were isolated and stinul atggl as previously described (60)
and st ai ned using E‘H? |di%; net hods. A sdi m | ar procedure was used for
epi t ope mappi ng of “the“aRtTe CURE mAB¥deA fARelSTF SAPEAEYORSCRS pobait
nutants has been 8&%%%ia9¢dbedp, ippbasyn. Fisatbyi mpldequencesialpfed hese
proteins are sub-cbhpnetbu rRiy@ohditrynC PRWS. Wereveebosr dSlanat 8g8nAkcLg 0 wWhi ch
transcription can Pee+dhiyen : T7z pol r .pronoter. The. 5
nutants carry a Qgresﬁdﬁg?heﬁgﬁﬁgﬁi As?ﬁﬁ%ﬂﬁag%%tlﬂ?ﬁe ué-m?ersﬁ{"h%ff or

by

detecti on of prot eMR- % ocel | | ysates or flow cytonetry. HelLa cells

(2x106) were incubated for 5h wth 20Ag/m |ipofectin and an equal anount
_(I)_f \r/]\n I Iol type (c);;_ mt%il@@ﬁrem&ﬁsmgltﬁe@s%g éﬁhtggfg_l m%@\ﬂngt(jg%f@lelzh .
echnol ogi es, it 1 : : wer t nfected for Wi t

2X1 07 p.f.u. of VTQI‘;{%%R% (r)rM’)%E_)ostS 5 O(?xﬁregsglt n?&{ 2t REHEd "W RS 2mv

et hyl enedi ani ne t et?acBtTt WG PEDTAC i rP*PBS2and ThiaSASRD REEURRESS bi ndi ng
buf fer (1% BSA, 0.95' $hRaR|, HnetePRBSpre CafubscldnddD inwer ehsundcasss | abel ed
wth mAbs as descrébest | nstha=ReRY) OUSoRakAYERPRraNBSHEM 18ACE M T the

i ncubation buffer apddesyspepded, in,lm. of 'g%mgégSI %8e ba} wat er ésBecton
t hEVEET

Di ckinson) for 30m.n_at room tenpéerature, _perneabilize e

menbranes. The ceffsXwefe THET 8PN "G8 “MasRed Hhi't n*3he@F ndd#BatFon

buf fer and i ncubat BEFtigrus1 font dGEcCion t9f Hragein iof c@ll lysates or by
flow cytometry. Hela cells ({2x10°}) were incubated for 5h

with 20ug/ml lipofectin and an egqual amount of wild-
type or mutant CCR5-expressing plasmid in OPTI-MEM
(Life Technologies, Gaithersburg, MD). The cells were
then infected for 12h with 2x10° p.f.u. of vTF7 (23} to
bhoost CCRB expression, detached with 2mM
ethylenediamine tetracetic acid (EDTA) in PBS and
washed once with binding buffer (1% BSA, 0.05% NaN, in
DPBS) . Cells (1x10°) were surface labeled with mlAbs as
described in the previous paragraph, washed once with
the incubation buffer and resuspended in 1ml of 1x
FACSlyse in water (Becton Dickinson) for 30min at room
temperature, to permeabilize the cell membranes., The
cells were then spun down, washed with the incubation
buffer and incubated for 1h at 27°C with 4ug/ml of a
flucrescein isothiocyanate (FITC)-labeled mouse anti-~HA
mAb {BabCc, Richmond, CA}) for intracellular labeling.
Finally, cells were washed once with binding buffer and
once with DPBS, resuspended in 1% formaldehyde in PBS
and analyzed by flow c¢ytometry. The extent of binding
of a mAb to mutant CCR5 was determined by the equation
(mutant CCR5 PE m.f.i. / wt CCR5 PE m.f.i.) / (mutant
CCR5 FITC w.f.i. / wt C(.L'RS FITC m.f.i.) x100%. This




fl uorescein i sothiocyanate (FITC)-1abel ed nouse anti-HA mAb (BabCd? AUS 2006
Richmond, CA) for intracellular labeling. Finally, cells were washed once
wi th binding buffer and once with DPBS, resuspended in |- formal dehyde in

PBS and a by flow cytonetry. The extent of bindin of a mAb to
mut ant CCRM@?%& ermined by the equation (nutant CCRPPBESRASSN w CCR5

PEmf.i.) / (nmutant CCRS FITCmf.i. w CCRS FITC mf.i.) x100% This 2 2
AU6 2006 WD 03/072766 PCT[ US03/ 05500 -49-4formalizes mAb bi ndi ng for

mut ant co-recept or noexPri€ssi onprevebsnafly 22120/ SQR‘ﬁ' hindi ng ,assa pl120
was biotinylated ugi Eeé\ji'%hbié’t iln (Pi Iér ce% Rockf or ,a %L) %cé’c?f:ﬁ?%%lgto t he

. ve . . .
manuf acturer,s instructions,. and uncoupl ed biotin was renoved by

diafiltration. Sodiumbutyrate -treated L1.2-CCR5' cells were incubated

with varying dilutikpns gfi2eps@AIULEREAL; kXl ure of sCD4 and biotinylated
gpl20, or 1. 25pg/rr1ﬂ 950 st 61{110 . g of biotin |€.I ed gp1(2(_) in the
presence of varyi RG concent r aticoAgY t i YCER5 shiskgrpalPierpnag, 2D7

or a non-speci fic REFFHREY ga IL)f or apRoxdingoontot erer at wamufiact@rddks NaN, in
DPBS. Cells were wasttedioniths, t hadi newda 1 fpien by{&tq][n amglshl %Q%‘?nd Wi th
streptavidi n- PE (Begtonr Bk odd nsr) 4 g r é Q0

terrpgrat ure. Fi nal( L-ré’re C{alcluiiéglg e e gﬂed%ﬁib?ﬁ%ﬁtﬁg 4 u?%‘%‘{f’ana‘fﬁw yzed
using a fluorescence plate readef” | PEIpEEt | %E“‘Bi%y_é’?eﬁﬁ‘, cApPaARPFgham

MA) . 5) I nhi biti on™BftwRy eF opfdimearabber igellkte@|dpif20si on 1 .asdgkhl-dt entry
by anti-CCR5 mAbs &4 hrenvetapel- sedbicdingdaf asigibeimeen Belasky, . and

PM cells was det est edausindd doReeRELa338Y or EAURL . ciMgES Gaxl ), of

fluorescein oct adegﬁdq,e%%groz_“:al %)O}I—Specific murine IgGl, for 1h at room

temperature in 0.1% NaN, in DPBS. Cells were washed with
the incubation buffer and incubated with streptavidin-
PE (Becton Dickinson} diluted 1:50, for 1h at room
temperature. Finally, cells were washed with binding
buffer and analyzed using a fluorescence plate reader
{Perspective Biosystems, Framingham, Ma).

5) Inhibition of envelope-mediated cell-cell fusion
and HIV-1 entry by anti-CCR5 mabs

RIV-1 envelope-mediated fusion between HeLa-Env, ..° and

PM1 cells was detected using the RET assay. Egqual

numbers (2x10') of fluorescein octadecyl ester (Fi8)-

labeled envelope-expressing cells and octadecyl
rhodamine (R18)-labeled PM1 cells were plated in 96-

well plates in 15% fetal calf serum in DPBS and
incubated for 4h at 37°C in the presence of varying
concentrations of the anti-CCR5 mAbs, PAS-PA12, PAl4,
2D7 or a non-specific murine IgGil. Fluorescence RET was
measured with a Cytofluor plate-reader (PerSeptive

Biosystems) and % RET was determined as previously
described (38),

NLluc'env’ viruses complemented in trans by envelope

glycoproteins from JR-FL or Gun-1 were produced as




| abel ed envel ope-expressing cells and octadecyl rhodam ne (Rl B) 1 ﬁﬁ)@g@g
PM cells were plated in 96- well plates in 15%fetal calf seru

and incubated for 4h at 370C in the presence of varying concentrations of
the anti - ‘ﬁ@b PAB- PA12, PAl14, 2D7 or a non-specific murine |gGl.

Fl uor escengS 2Mhs measured with a Oytofluor plate-r eBiHY¥SORSMSept i ve

Bi osystens) and % RET was determ ned as previously described (38).

NLI uc' env- viruses conplenmented in trans by, envel ope gl ycoproteins from
JR-FL or @Gun-1 were rodu ed as 2 2 AUG 2006 WD 03/072766 PCT/ US03/ 05500
-50- previously deglé‘{)‘illﬁ’éla {2675 7 VEAVG X4~ CERS - EBY 1CSRE 14921 Mer E14)nf ect ed
with chineric, repéetser (ifesesi conthi niakgmefid 00ngkmbripd4 i nitdweespresence
of varying COﬂCenEdSIﬁiailﬁﬂﬁgOBOIftﬂ)ﬂgmﬂﬁVbﬁl{lainnﬁ@ pzbggegEEZBfat,a;ym%
virus-containing nedia were,re I%ced by fre% - containing nedia. Fresh
medi a, without antfBEH&E3" abffed g i s f“@?s 1 25568r & 3 £&1C-a t ot al
of 72h, 100pl of VW%CbutémlngPrmﬁa@a)wwer@;d@eddt Gyt heret, | smaand

luﬁl L erase act IH Ylv t &or(zrgflhlug)mé/m Measus gld-;daa deSHRetnt (e Thkere ~ f
i nhi bition o - n.d.s ined as ence o
antibody r.l.u in %?1& %%é%%caeft&r g%\tkl'%ur )]')‘fLerl@O%Ot%? ’i‘fgl tczP’ mpécf‘énal i ng
assays The fI uor ocht ol s dEian (Romegal aP’eP? oEied tegéhe, ey aws added
t o sodi um but yr at eltridatrede LAc2ivGERS4Ar. Lol l)s vak achsimadd cancestraidddn of
SpM Aftgrdl ncuagtumlba?f%ogﬁl@latsgﬂn&f }ltlbelcﬁlfle%t\ﬂ@ﬁelmlﬂgﬁe?%e and
resuspended in Hank:s er.ed _sal ine siimul a
sequentially with zlgn an!ti cCRs tﬁﬁbpreseﬁﬁ§ ° f()alnl(gé%ﬁ%‘#%gs r%'t Yert rﬁ'H:‘ RANTES.
MAbs PAS- PA12 and BRERcenef enid@adul] & eBhtentration of 100gg/ ml, 2D7 at
20gg/ M and RANTES at 25ong/m . Calciumflux inhibition

6) Calcium signaling assays

The fluorochrome Indo-1AM (Molecular Probes, Eugene,
CR} was added to sodium butyrate treated L1.2-CCRS'

cells at a final concentration of 5uM. After incubaticon

at 37°C for 30min, the cells were washed once and
resuspended in Hank’'s buffered saline. Cells (10°) were
stimulated seguentially with an anti-CCR5 mAb or PBS,
followed 60s later with RANTES. MAbs PA8-PAl12 and PA1l4
were used at a concentration of 100pg/ml, 2D7 at

20ug/ml and RANTES at 250ng/ml. Calcium flux inhibition
by PA14 and 2D7 was also tested for a wide range of mAb
concentrations, ranging from 0-100pg/ml. Intracellular
calcium levels were monitored using a Perkin-Elmer LS-
508 fluorescence spectrophotometer by measuring the
ratio of fluorescence emissions at 402nm (bound dye)

and 486nm (free dye} following excitation at 358nm.

B. Results and Discussion

1) Igsolating anti-CcCR5 wmonoclonal antibodies PAS,
PAS, PA10, PAll, PAl2 and PAl4

It was found that peptides corresponding to the
extracellular domains of CCRS are inefficient at




by PA14 and 2D7 was also tested for a wi de range of mAb concentr a1 848006
ranging from 0-1009g/ M . Intracellular calciumlevels were nonitored using
a Perkin-El nmer LS— 50S fl uorescence spectrophot oneter by neasuring the

rati o of fkﬂ%@ nce em ssions at 402nm (bound dye) and 486nm&{ree dye)
fol | owi ng exc ron at 358nm B. Results and Di scussi onPdyU§I&8i5ek i ng

anti - CCR5 nonocl onal anti bodi es PA8, PA9, PA10, PAll, PA12 and PAl4 It was
found that peptides corresponding to the -maxtracel |l ul ar domai ns of CCRS are
inefficient at 2 2. 03[07276 PCT/ 05500 rai si ecific,
high-titer anti bodgéairtégséonges\@éa ht SUPhRE n%’t“iu\%e yc@?@%’iﬁ”?ﬁaﬁ%‘%r ept or
(50) . Bal b/ C ni ce™SefetHhmunfed, SUchFéFéf FEESPERY h (59) 2- BOREC ceides and
hybri doma cul ture 'smﬁernaumtzsdweltheremxed fwdircht hiegi .2 - CGJbS| |cte§¢1t;o dn@hi bi t

\llQE-TFL envel((ige mdh@sx%qoﬂgﬁ%bﬁﬁere & e AV &CPér d { t{_ Beil N the

assay n ghou re ernat ant' s

i nhi bited cell-cel %bl’f \é?'oné E&\A/?t oﬁgyﬁél fnveg‘@%‘? gfgﬁquAgemW PAI O,

PAI I, PA12 and PAlfﬂPSloé‘pé”éFf’l EBF ISFRANPM Inteeid el ynsfiaﬁnBETLﬁSQa}CCRS* but not

the parental L1.2 3®llsfEvas dewogist matied dyerf | aw hLﬁM&@ﬂ‘Etd’Lﬁne&-da&a’mﬂ%Ot

shown) . Based on pixﬁ%'b@@éd eXPEN- Ic@m@e fﬁélaﬁas ®Ssumed t haf } Qt her
fe

capable of inhibitin I l] on e probabl dlrec alnst
cell surface adhesclg(lbsn o e%:ufpg\s SUC 3 FALS7) %ﬁ%brﬁ%nﬁél‘bAS- PA12

and PAl14 were det e?RﬁcﬁéFéIC%)ylyl%ftﬁyb‘?tlﬁjlsEH SAthsqﬁpeuﬂl -BERFarhutN@ett o
secrete 1gG L mAbshe AsertesaX | Dilds wsrlaspr epar etbrbhety Haldb/ &y M £w t hat

were injected wthethmesiy hyBaidomasc andnthe) | 9Ghacdd acaﬁong s
purified. PAS, PA9, PAll. PA12 and PA14?F§ hi b|t d distinct isoelectric
r tﬁ:ﬂ

focussing profil ess PREREas PA'B hAT A" L fiPf aPH o fPPE FPd of PA9
and therefore may Yo HINSEGARI | SOt el TPRECD aneranmyobably directed

against cell surface adhesion molecules such as LFA-1
(37). Hybridomas PA8-PAl12 and PAl4 were determined by
isotyping ELISA ({Cappell, Durham, NC) to secrete IgGl
mAbs. Ascites fluids were prepared from Balb/C mice
that were injected with the six hybridomas and the IgG1
fractions were purified. Pa8, PA9, PA11l, PA12 and PAl4
exhibited distinet isocelectric focussing profiles,
whereas PAl0 had a very similar profile to that of PA9
and therefore may be a second isolate of the same mab
{data not shown). .

2) MAb binding to CCR5+ cells .

None of the purified anti-CCR5 mAbs stained the
parental L1.2 cell line (data not shown)}. However, mabs
PAS-PAlZ2 and PAl4 stained >90%, and PA8 stained -~70%,
of L1.2-CCR5" cells as determined by flow cytometry,
showing they recognized CCRS (Figure 1). The anti-CCRS

mab 2D7, which was a positive control in our
experiments, also stained >90% of L1.2-CCR5' cells. PAS-
PAl12 and PAl4 are all IgGl, and react equally well with
a goat anti-mouse IggG, whereas 2D7 is an IgG2a and may
react differently with the reporter antibody. Only mean

fluorescence intensities (m.f.i.) measured with mabs




(data not shown). 2) MAb binding to CCR5+ cells None of the purifi@d AU 2006
anti-CCR5 mAbs stained the parental LI.2 cell |line (data not shown).
However, mAbs PA9-PA12 and PAl4 stained >90%-, and PAS stained -7096, of

L1. 2- CCRS I determined by flow cytonetry, show ng they recognized
CCR5 (Fi gu?‘g&%ﬂ%@e anti-CCR5 mAb 2D7, which was a pos‘i"?‘i %%Pﬂrol in
our experinents, also stained >90.-". of LI . 2-CCR54 cells. PA8- PA12 and

PAl14 are all 1gG@, and react equall y wel | ®Rth a goat anti-nouse |gG

whereas 2D7 is an Ipa&2 8a AN Ao ARRY pad £2EE regtly,with the r
anti body. Only eitibrEl e p%a u‘?%%a\ﬂaﬁh mAbs 2

quoresc nce intensities
2 AUG 2006 V\D 03/ 8”? 5766 E&T[ ?J‘é%s’/ 05800 83 B BOJF%f?naﬁd Pruensitéeef or e
are directly conpar@fei-! T rPaaR~oPEEY> of2mfe=an Phhgor BSDBN@ERO-NPEBSI ti es

f wa PA12 PAS. difference
f)g; ween) PAlZ mf. TBéJ&Tff&QZj )e Bé@ﬁeef%ﬁr eé- ofd rﬁlf?‘nger érhléeé i 28t ai ni ng

|
intensity bet vveen Bﬁ%e a’ﬁc}ér hé)lt‘;tfﬁ’é‘?ncﬁ'ﬁbsmr eireiinald c dRseRMitt Yo\Ret vaemi de
range of concentrafP8n3nfdabe Avtersiims) xamdipedbadrigtandoonet sowigspond to

di fferences in mbrah§eé not i esndedtraORe (Hiks nop! %Héwﬁ)haénfﬁobgﬁﬁam S
only with a 5“*’“(&0%0%&8&&"&9& cinrf%s%grt1 on th 2- CCRS*
cells. Conpared w Eg Li cel e stl ’F‘El\tzﬁeseﬁﬁ}’bl t ed
different patterns-of stthFnde§l?%et§ﬁfl tﬁiv-‘tl§§!'-s2IQ‘J?JJ-andﬂul@ﬁll4astal ned
>20i, PAl1l and PA18vbagtai aéd CCRBYGnoPaS,1¢RApettknPAl & Stié Nedr&bee 06 PBMC
(Figure 1) . The neanz{darsr esqepce intensities of the stained PBMC were
about ten-fold |lower than those obtained with LI.2-CCR5' cells for each
mAb; their rank Eder Pﬁ(*zﬁb PA14> PA12- PAll- PA10- PA9- PAS. Again,

this differed Sonemﬁm a ed .FﬁgFRBT cells, mitogen-stimulated PEMC
exhibited different patterns of staining by the anti-

CCR5 mAbs. 2D7 and PAl4 stained >20%, PAll and PA1Z2
stained ~10%, PA8, PA9 and PA10 stained <5% of DPBMC
(Figure 1}. The mean fluorescence intensities of thé
stained PBMC were about ten-foid lower than those
obtained with L1.2-CCR5' cells for each mAb; their rank
order was (2D7>) PAl4> PAl2~ PAll~ PA10~ PAS~ PAB.
Again, this differed somewhat from the order of
reactivities observed on -CCRS transfectants. ‘he
difference between PAS m.f.i. and DPAl4 m.f.i. was
seven-fold, Other groups have observed similar
differences in the ability of anti-CCR5 mabs to stain
stable, CCR5" cell lines versus PBMC (28). This may be
due to cell-specific differences in CCRS conformation,
post-translational modification or cocligomerization.
Alternatively, association with other cell surface
molecules may differ between cells. Since an obvious
choice for such a molecule would be the CD4 cell
gurface antigen, which is absent from L1.2-CCR5' cells
- and present on PBMCs, we also tested the ability PAS8-
PA12, PAl4 and 2D7 to stain Hela cells transiently
expressing CCR5S alone or with CD4. No differences were
observed in the ability of any of the mabs to stain
cell surface CCR5 in the presence of D4 (data not




reactivities observed on CCR5 transfectants. The difference betwegd AAI06
mf.i. and PA14 Mf.i. was seven-fold. O her groups have observed simlar
differences in the ability of anti-CCR5 mAbs to stain stable, CCR5' cell

| i nes ver smfgﬁ%ﬁé%) This may be due to cell-specific differences in
CCR5 conf ol post-transl ational nodification or HGJEEIFYation-

Al ternatively, association with other cell surface nolecules may differ
bet ween cells. Since an obvious choice felsasuch a nol ecul e woul d be the

cH4 |1 f j . e ssoc o we d
pr esgﬁt onSII;IrBI\/ane a%dlfigngs Itﬂ(gglf%é t heag%ﬂg rg%‘z} nPibfgdqﬁﬂlgg%ﬁ%I E@ to

stain HelLa cells t anS| enflqy Ped§ing' Ee 2FBLEPRSE \Ha9rIThEsd Noy
di fferences were 6b%ePd®Ed GR5t ﬁ*éb%tbFVﬁlyabdfe &nyusf Aheermdivedystain cel |

surface CCR5 in thasqm@saemoa pbtkdddh (cai=a Ht dDe2 Al 2006, M3/ 912766
PCT[ US03/ 05500 - 53py phdecykBEr € I's an association bet ween these two
proteins, it does not |nvor\“/e epi topes recogni zed by the anti-CCRS TrAbs
avai lable to us. Alternatively, an association between CCR5 and CD4 m ght
only occur on pri#fary Bpjsphecyapsing) ofpithe2eabappishiag ofcckbie amAhsndIsi ng
CCR5 al anine nmutants Naseneof the antibodies were able to detect reduced

and denatured CCRj g ogfeltrplebgny\ﬁosgdqrg bLotti;ng indicatin tha& %ﬁfgy
(

recogni ze conformational ly sensitive epi Fopes §8t 8het"
epi tope mapping st AT TS wer EFpePTOrHE %l%tgrﬁaﬁéﬂ@fn%e\r@n@ytms&m ne

point nutants of Fexi direy FacedyezRi canﬁDrE@ttsomzh]@CEEnsHeb& epekbsesier e
| i pof ected with nut@nta onotM l=Bolnype @635 by magAURNCES @RReNde Wi th

Ctermnal HA tags eiafrlgmehnf §1tn d wi tg g‘ %23% to boos co-receptor
. n
expression. The cells were o en%| ncubRt et anine poiat
mutants of residues in the Nt and ECLs of CCR5. Hela

cells were lipofected with mutant or wild type CCRS
coding sequences appended with C-terminal Ha tags, and
infected with vTEF7 (23) to boost co-receptor
expression. The cells were then incubated with the
anti-CCR5 mAbs and their binding was revealed by a PE-
labeled goat anti-mouse IgG. A second, intracellular
stain was performed with a FITC-labeled anti-HA mab
{BabCo}. This internal control allowed us to directly
normalize staining by the anti-CCR5 mAbs for mutant co-

receptor expression levels on the cell surface. Hence,
mAb binding to each mutant is expressed as a percentage
of binding to wild-type CCR5 (Figure 4).

Certain point mutations reduced the binding of all of
the antibodies to CCR5 by »>50%. In general, PAS-PA1Z
were the most affected, PA14 and 2ZD7 the least affected
by this class of mutants, which inecluded the cysteine
pair Cl101A and C178A, the Nt mutants Y103, D11A, K25hA,
the ECL1 mutant D95A, the ECL2Z mutants K171Aa/E172A,
Q188A, K19%1A/N192A, and the ECL3 mutants F2634 and
F264A (Fig. 1). One interpretation is that these
residues are not part of the mAb epitopes per se, but

that changing them to alanines causes conformational
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4) Chemokine signaling in the presence of anti-CCRS

mabs
Chemokine receptor-binding agents can be antagonists
or, more rarely, agonists of receptor-mediated

intracellular signaling. Alternatively, they could have
no effect on signaling. CCRS is able to bind three CC-
chemckines, RANTES, MIP-1a and MIP-1P, and transduce a
signal that modulates cytosolic calcium levels. We
therefore tested the agonist/antagonist activity of
various concentrations of mAbs PA8-PAl12, PAl4 and 2D7.
Changes in intracellular calcium concentrations,
(Ca*)i, were measured in 1Indo-1-loaded L1.2-CCRS®
cells. None of the mabs stimuléted a change in (ca*)i,
indicating that they are not agonists for CCR5. PA8-
PAl2Z were also unable to inhibit Ca®* fluxes induced by
RANTES (Fig.584 and data not shown} , even at

concentrations as high as 100pg/ml, showing they are
not antagonists either. These concentrations provide
saturating binding of the maAbs to L1.2-CCR5' cells, as
shown by flow cytometry and the gpl20/CCRS binding
assay (Fig. 6D and data not shown). MAbs PAl4 and 2D7,
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5} Inhibition of CCRS5 co-recepter function by the
mAbs

MAbs PA8-PAl2 and PAl4 were initially selected on the
basis of their ability to inhibit HIV-1 envelope-
mediated cell-cell fusion. This activity was confirmed
and quantified for the purified mAbs. As expected, all
six mAbs, as well as mAb 2D7, blocked fusion between
CD4'CCR5" PM1 cells and Hela-Env,., cells in the RET
assay. The rank order of potency was 2D7~ PAl4> PAl12>
Pall> PALO~ PAY~ PAB (Pig. 6A). IC,, values for PAl4 and

2D7 were 1.7pug/ml and 1.6pg/ml respectively, for PAll

and PA12 these were 25.5pg/ml and 10.0pg/ml
respectively (Figure 3). PAB, PAZ and PAl10 inhibited
fusion by only 10-15% at 300ug/ml. None of the mabs
affected fusion between PML cells and HeLa-Env,,' cells,

which express the full length envelope protein from an
¥4 virus (data not shown) .

The ability of the different anti-CCR5 mdbs to inhibit
entry of a prototypic R5 wirus, JR-FL, and a R5X4
virug, Gun-1, in a single-round of <replication,
luciferase-based entry assay was also tested. The rank

order of potency in the entry assay was similar to the
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obtained in the fusion assay. Entry of dual-tropic Gun-1 was 2-3-fold

nore sensitive to RHi-bpt FereRsprantibsCoORFhrAdghihith &Rvelope-mediated
fusion either by directly affecting the gpl20/CCRS
interaction or by impeding post-binding steps involved
ir the formation of an active fusion complex. To
determine the mechanism of inhibition of viral fusion
and entry by PAB-PAl2 and PAR14, the ability of the
different miAbs to block the gpl20/CCR5 interaction was
tested. For this an assay that detects binding to L1l.2-
CCR5" cells of biotinylated BIV-1,.,. gpl20 complexed
with sCD4 was used. No binding of biotinylated gpl20
was observed in the absence of sCD4 or CCRS5, or when
HIV-1,,; gpl20 was used (Fig. 6C).

With the exception of PAB, all mwAbs abrogated
gpl20/sCD4¢ binding to L1.2-CCR5’ (Fig. 6D). Inhibition
by PAB saturated at ~40%, which concurs with £flow
cytometry data (Figure 1} in suggesting that this mAb
binds only to a subset of CCR5 molecules on L1.2-CCR5”
cells. MAbs PAR9, PA10, PAll and PAl2 inhibited binding
with 1ICy, wvalues of 0.24, 0.13, 0.33, 0.24 pg/ml
respectively (Figure 3). Surprisingly, mAbs PAl4 and
2D7 were the two 1least efficient inhibitors of
gpl20/sCD4 binding, with IC,, values of 1.58 &and 1.38
pg/ml respectively (Figure 3). Therefore, there was no

correlation between the ability of a maAb to inhibit




FL entry (data not shown). Anti - co-receptor mAbs mi ght i nhibity enyEigpe
-nediated fusion either by directly affecting the gpl 20/ CCR5 interaction
or by inpeding post-binding" steps involved in the formation of an active
fusi on conwoe@ 'I;% determ ne the mechani smof inhibition of viral fusion
and entry By PAZ'BA12 and PA14, the ability of the dif RT3 to bl ock
the gpl20/CCR5 interaction was tested. For this an assay that detects
binding to L1.2- CCR5* cells of biotinylat®t HV-1.-,, gpl20 conpl exed

with sCD4 was usedgpm/l@b@sﬂé:@gs %Eabévggd Mnit-ade Jpdglon Wasd Obsary e-gaa' n the

absence of sCD4 or, %CR 1= i Wth the
exception of PAB, a n‘ﬁ)ﬂt oga lﬂ’é{( 6332%}) W%?Lrlll ﬁ% 'E:g %he CR54
(Fig. 6D) . InhibiffTwtBy PAS saturat ed at -400-., which concurs with flow
cytometry data (Figure 1) in suggesting that this mAb binds only to a
subset of CCRS nol grul @8nePgldtid- CCRMibic8bh S. oWMADSIRAY, Pﬂ%]sg.onPA]B'y and
PA12 i nhi bited binding com i TG values of .27, U 13 - 33,..0- 24 aq,_g/m
ns. anti~CCR €
respectively (Figure 3" t wo
| east efficient inhibi ﬁﬂltwn*nhmtpwl SCD4 binding, with IC, values of
1.58 and 1.38 ~Lg/m respecti vel y (FigurQ 3) . Therefore, there was no

gg/r (r) (;'2% I6 og c-??tu ‘éﬁ?,/ Iﬁ%oilébkléaé Qk;a Cgé}.tfsoniaghbmtae RuAdG1 200625480 |
- rane USI on an
D5t o BT 5130, SRR n Lo TR, CFERa

entry and its abi P %1 e (of o recep or. 6)
Synergi stic inhi bi W]il?}h WedH - FONbEESHoR. BEtibihAHiSAS2bf PHIFFECEERS mAbs
and other viral ebtrysi ahpbtrizomns tCo-deeeept sy - gpecifiecraagbnis ofycact at

nul tiple stages ofddift £NLEY-{Hi0CESE,ENd LXAL 8l desnONyAddi tdeRgehdest s

chemokines, which may afford some level of protection

against disease progression. CCR5 mabs were therefore
tested in combination with each other or with RANTES,
or with CD4-1gG2, which binds to HIV-1 gpl20 to inhibit
attachment to target cells. Dose-response curves were
obtained for the agents used individually and in
combination in viral fusion and entry assays. Data were
analyzed using the median effect principle (8). The
concentrations of single—agents or their mixtures
required to produce a given effect were quantitatively
compared in a term known as the Combination Index (CI).
A CI value greater than 1 indicates antagonism, CI ~ 1
indicates an additive effect, and CI < 1 indicates a
synergistic effect wherein the presence of one agent
enhances the effect of another.

Combinations of PAl2 and 2D7 were the most potently
synergistic, with CI wvalues ranging between 0.02 and
0.29, depending on the ratio of the antibodies (Fig. 7
and Figure 2). The degree of synergy is known to vary
with the stoichiometry of the agents. The viral entry
and fusion assays were generally consistent in
identifying mAb combinations that are highly
synergistic, PAl2 and 2D7; moderately synergistic, PAl2
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with RANTES, which is consistent with these maAbs being
inhibitory of RANTES binding and signaling (Fig. B5A,
5B)}). Finally, we tested synergy between mAbs PAlZ2,
pAl14, 2D7 and CD4-IgG2, which interacts with gpl20. We
observed moderate synergy between PAl2 and CD4-IgG2 but
no synergy between PA14 or 2D7 and CD4-IgG2 (Figure 2).

Experimental Discussion

Six murine anti-CCR5 IgGl mAbs were isclated and
characterized. Whereas PA8, PA9, PAll, PAl2 and PAl4
are distinct molecular species, PA2 and PAl0 are
indistinguishable by the analyses and therefore are
probably the same mAb. All of the mdbs that were
isolated recognize complex conformational epitopes, as
is often the case with mAbs raised against native, cell
surface proteins. Epitope mapping was performed for all
mAbs using a panel of CCR5 alanine point mutants.
Residues that affected binding of all mAbs similarly
were assumed to cause conformational perturbations in
the co-receptor and not to constitute part of the mAb
epitopes. ©Only two such residues, Y10 and D11, have
been shown to affect HIV-1 entry (20, 52). The FPAS8,
PAl1 and PAl2 epitopes are located exclusively in the
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both the Nt and ECL2 domains of CCR5, whereas the 2D7
epitope was located exclusively in ECL2.

The PAl4 epitope comprises both D2 in the Nt and R168
in ECL2 indicating that these two residues are proximal
to one another within the context of a mAb footprint.
They may even directly interact with one another
through their opposite charges.

MAbs PAB-PAl2 and PAl4 stained CCR5® cells with
different intensities and in a cell type-dependent
manner. All mAbs except PA8 stained >90% L1.2-CCR5’
cells, the highest wmean fluorescence intensity being
observed with PA1l and PA12. However, PAl4 and 2D7
stained the highest percentage of PBMC and also yielded
the highest wmean fluorescence intensities on these
cells. Hill et al. (28) have recently characterized a
panel of anti-CCR5 mabs that -similarly stained
transfected cells, but only two of eight stained PBMC,
and none stained primary monocytes. A low affinity for
CCR5 probably accounted for -the non-reactivity of two
of the maAbs with primary cells, but this was unlikely
to be the explanation for the failure of the other four
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for binding to.CCRES. Yet these wmhAbs stain PBMC the most
intensely. Alternatively, differential CCR5 epitope -
exposure may reflect cell type-specific feceptor
oligomerization, association with other cell-surface
molecules, or different post-translational
modifications such as glycosylation. We have shown that
differences in wAb binding probably do not reflect cell
type-specific differences in CD4/CCRS interactions.

MAabs PAB-PA12 did not inhibit CC-chemokine induced
calcium mobilization in CCR5" cells, nor did they
mediate signaling through CCRS. MaAbs 2D7 and PAl4 were
inhibitors of CC-chemockine incduced calcium
mobilization, but 2D7 was almost an order of magnitude
more potent than PAl14. This may be because the PAl4
epitope overlaps less with the CC-chemokine binding
domain on CCR5 than the 2D7 epitope. All of the mAbs
also blocked HIV-1 entry and envelope-mediated membrane
fusion, but inhibition of cell-cell fusion required in
some cases almost two orders of magnitude more antibody
than what was needed to block viral entry. Presumably,
more gpl20/CD4 /CCRS interactions as well as

interactions between adhesion molecules are established




residues of ECL2. Hill et al. report, however, that mAbs specifi cszgwcmma
Nt and ECL1 stain PBMCs, while mAbs to ECL2 and ECL3 do not stain SO
a consistent pattern of reactivity has not been identified. one

expl anatio | type-specific staining by mAbs woul d be that
activated %ﬁi&o"%’%\d nonocyt es) secrete CC- chenpki nes tHaVU¥A¥% o cel |
surface CCRS, nmasking sone mAb epitopes. However, one would expect this to

be especially true for PA14 and 2D7, whitdt-are ant agoni sts of chenoki ne

-induced cal cium gmpil.iz 0 e Ki nes
for binding to. 5 Ye{t @56%%:%%%%%tal n gér\[/%ﬁt Heed ﬂmmg C&,gggfr”%

Al ternatively, diffter&ntTaIcs ‘ésdloflopema@%ﬁosh‘f e ”ﬁ’ﬁ? r%‘fflféﬁ’tﬂ%eltlo

t ype- speci fic recebtdpitol Tybhets zeanmenlyaobeervd orithi ehtdbddies to
cell-surface nol exan-as orotkodiché enent1 posielbpangh pédpiaakin MpLh f it i ons

such as gl ycosyl atjpon. e ga@a/epﬁbow&é hﬁu%blg Ec\fg etfl%@ﬁeéeilnr%%%%?ng

probably do not r flect .cell %gﬁ pec! ferences 1

i nteractions. NSEPATS i 'F’ﬁ’hlli‘}f t>48G- c Bk Phe thRdbEEeStcal ci um
mobi | i zation in C(:ﬂs'lb@éYI §Pnﬁ@i*t1’mtdonhey Hopedirat e>$ignahiiig ctihrowdh CCRS.
MAbs 2D7 and PAl4 #wefien baﬁid)ineoraitain&: w:lrtelrrmkhma rpIGUGERd eAlL] Whg

mobi | i zati on, but I 1 t and grqgi[nl ne t than
PAl4. This nmay be zd:aca\lljygg tg {% O% gglg cgr:;;é)\s/;erEji?aargsJC qesgn&?tkﬁ%ﬁﬂ
t 2

CC- chenoki ne bi ndi "5 traPR" ed‘r‘f PPUORE. FaFtonhfathe mabs
al so bl ocked HI V- lemdatr yvand Brivel opbl@edweatsed agenmbfams iveusaon, 2IHut
inhibition of cellsuellsingiyon Phequaki@bnn wes@MBMERS eheal1RREE Ibwer&rders of

magni tude more antigadysorban: vhal, dazpReadad o bl ock vk coliy,

Presumably, nore teraction i Nt eracti’ons

bet ween adhesi on nBI%EEAF e$PaF Bt BT eFediz o SAU@?BOS’“WY@?/' P66
PCT/ USO3/ 05500 - 61BA8 was unable to block >40% of gpl20/sCD4 binding.

These observations raise guestions about the nature of
the CCR5 molecules presented on different c¢ells and
about the mechanisms of inhibition of wviral fusion and
entry. It may be that CCR5 on L1.2 cells, used in the
mab and gpl20-binding assays, is not in an identical
conformation to CCR5 on PBMC, used in the mAb-binding
assay, ©r tc CCR5 on PM1 and U87MG cells used in the
fusion and entry assays.

The low staining of PBMC and the partial imhibition of
fusion and entry by some of cur mAbs indicate that they
are only able to bind to a subset of CCRE molecules
expressed on primary lymphocytes, PMTI and UBTMG-
CD4*CCR5* cell lines. Yet, other than PAB, all mAbs are
able to stain >90% L1.2-CCR5' cells and to completely
block binding of the gpl20/sCD4 complex to these cells.
At least one difference between L1.2-CCR5" and the other
cells that we have used is the density of co-receptor
protein on the cell surface. Indeed, we estimate that
the L1.2-CCR5™ cells express 10- to 100-fold more cell
surface co-receptor than PM1 and U87MG-CD4°CCRS™ cells.
But when HebLa cells are engineered to transiently




and act cooperatively during cell-cell fusion, conpared to virus- ge 006
fusion, making it nore difficult to inhibit. This is commonly ob;

with antibodies to LFA-1 or to the H V-1 envel ope gl ycoprotein (45, 51).
PA8, PA9 a%q LD ner e unabl e to block cell-cell fusion ,§U>15% and viral
entry by >40% evén at the highest antibody concentrati BREUSEER& er,

>90' -. inhibition of fusion could be attained with PAIl, PA12 and PAl4,
and >9n inhibition of entry could be attatémed with PAl4. The nobst potent

of the six mAbs |ne%{79&l‘g ng g;,]ya{ %%Aggg%ptenzﬁ% was [ PAL4. i cl $.as

effective as 2D7 é%al Sl ng Wer € afong t he eas’t"e pot ent
i nhibitors of gpl 28Ps (Rehdl ngPeBLE 1t9- GeRBst cap}ad/sC ePé%@lrISAQtCPAlz
bl ocked with sim | &hepotdatei ast snon) PASvewasxpnads ient of bt okk and 0% bf

gpl12Q/ sCD4 bi ndi ngaloﬂ_dﬂﬂrsﬂhobﬁﬁéﬁlaéél(lﬂ§pé@iﬁ% qa@&ﬂ@%ea@mﬂe t hegnat ure of
t he CCR5 nol ecul es¢ Q\r,ﬁglseng edcoor}ege{){ge onlcfgrmastlao%d ﬁbgut e rre]g:?anl sSns

of inhibition of viral fusion an

cells, used in theS*RpiFSarfdegPt20mHf il r’r§ 5}§§%1y%cceis§1ﬁb‘f fh béi’r'ihl BeRt i cal
conformati on to CCRBAowrPBNC, Suskd ai ncedfermdbidy noighy bssayduard tioy CCR5 on

PML and US7MG cel | sebg@cb: nom@omé‘zuaheﬂo@nd 9Nt BYmASSAKS. Jhe A1ewrsd ai ni ng

of PBMC and the paciigl;dcahbl ﬁJ[&P Q1 T30l PULEOLLYOPYS ARl OIS

indicate that they are on 0 a ‘subset 2ul es

expressed on primary* ‘F’Sﬁﬁ’fﬁBg% é”§thPl\ﬁ QﬁﬂtWNszsaPS’DocéWtPP%%s Yet,
ot her than PAS8, al konfbsnadiens adfl €CGRES stagistOdh tHe Z2eCURBUrizelel, samdhid t o

conpletely block hiadingy of1 f]féxgﬁtsgﬁ(ré;cﬂﬁlr carphe¥nt oyt hege Rkbsns At
| east one di fferengg P‘%V\@g&ﬁlﬂ aagg eg@ %gheg lﬁﬁi tlh%;1 have
[ o?’ %n t Fn}ae d, we

used is the density o o-recept Surface.

estimte that the3Pf. UWS*CaEePFgméxﬁrlé'@ét 1%k 3’(‘*"61“?86 {orsdsnoiB Ekel
surface co-recept OPIHSWEPME arrdp USSHMBn CEMEHCBRS theel| beturdBuet agtienpéiela

cell's are engineeredgbrdd anst €8bh¥0 binding to 1L1.2-CCRS+ cells. We
favor the hypothesis that the co-receptor molecules
present on L1.2-CCR5" cells possess one HIV-1 entry-
competent conformation whereas CCR5 molecules on PBMC,
PM1 and CCR5" UB7MG exist in multiple, entry-competent
states that display different mAb reactivities. Whereas
PAl4 and 2D7 may vrecognize all conformations, other
mAbs may not. Why L1.2 cells are conducive to a
particular fusion-competent conformation remains to be
determined.

It has recently been demonstrated that the gpl20-
binding domain lies in the first twenty residues of the
CCR5 Nt domain. MAbs to the gpl20-binding domain on
CCRS potently block this interaction but are not nearly
as efficient at inhibiting HIV-1 fusion and entry into
target cells as DPAi4 and 2D7, whose epitopes lie
outside this region. PA14 recognizes the tip of the Nt
and residues in ECL2, whereas the 2D7 epitope 1is
located exclusively in ECLZ. At the mechanism of action
of these mAbs can only be speculated. It may be that
their binding to the first few residues of ECL2 induces




2 2 AUG 2006 WD 03/072766 PCTI US03/ 05500 -62- express as nuch coZnref s
as the LI.2-CCR5' cell line, we are still unable to detect gpl20/sCD4
binding to them (data not shown) . over-expression of CCR5 on L1.2, along
W th other“;be({ fi? CIfIC factors therefore, mght favor_ a co-receptor
conformati on At “brominently exposes the Nt, making i tPGRYE3¥¥essible to
both mAbs and gpl120. Such a conformation mght be i nduced by receptor

ol i gonerization, by dimnished or altered-6&ssociations with cell surface

proteins of by reCeplQlmat fhEAACH:ARS Wk NG RIOLELOS £280062) Dol L1 Pl @

conformati ons of % st. on e ce surtace

pernissive for vir&f 8/t Fy? uﬁ'}é’npatziletreﬁgatb‘fe%b FRELTUFY ) \%ul%ﬂs?uggest
so, since H V-1 enepitoprgad Mgl oAmpade oceineceptdei ol ddomeeduateichn eval s, in
the presence of Wﬂbeceﬂﬁ&l’ttllbﬁt i&n%th@éloﬁﬁbﬂﬁﬁé&n‘ﬁp|ﬁx@@%§n kefp &ed for

gpl120 binding to L{, ggggﬂﬁ\ﬁﬁyf tht lTehsyg%%t esi sgéﬁgf_ﬁtf\e

co-receptor nDIecu presen OSSGSS one ﬁ.entry-

conpet ent conforna’f]?‘?)nlWé?Peag EﬂERSf‘Fﬁ)‘IOQCLE’Pég G?filjB‘ngPWﬁ bR RS USTMG
exi st in nultiple, irmwadep- gphpetzont inst¢dttiog thatfwdiiopl pypdidel enentthwb

reactivities. V\hergpessmaPAaénb&aﬁJe2DZnW%n£§£anlmsalﬂ>AeC@m@r?%bm ot her

mAbs may not. Wy e onduci ve.to. a ..par
conpet ent confor mathlzl-l?)i?nb1(rEeIrfn{s]uglné;hr gy be ~det el b%ddlrectckﬁscom gé"ﬁﬁy Peen

denmonstrated that PHEAGS Z’Gthbl%lzﬂéc%rrﬁ?w]ﬁxé% i et e fM9tst*naenty
resi dues of the QOSR&emNtedenetiher MAbs ¢witthe exk@xrbi Add mf fdodwy nfon CCR5
potently block thigschnt@aching bué afﬁdaep Beakhiyal asn@ehf i:6ineBit fdn

inhibiting H V-1 fﬂ}sl QR.apd Irgxggry 4 nt target, c%#s 1%?115{59{}}96‘”% , Wwhose

epitopes |lie outside this re g reco ni zes and
residues in ECL2, WHMRFEHE thé 25?%&998& C‘?'é-'eceptor ! herate fon ' uould
- be more efficient than directly blocking that

interaction. One way to explain this would be to assume
that the off rate of gpl20 binding to CCR5 is much
lower than the on rate of mAb binding to CCR5. Thus,
every time a mAb detaches itself from a co-receptor
molecule, a virion-associated gpl20 molecule replaces
it in a gquasi-irreversible fashion since this

interaction leads to membrane fusion.

Synergy between combinations of anti-CCR5 mabs is
probably a result of their interactions with distinct
epitopes that are involved in inter-dependent,
consecutive steps of HIV-1 entry. The degree of synergy
observed between PAl2 and 2D7 (CI<0.1 under many
circumstances) is extraordinary since CI values <0.2
are rarely observed for combinations of anti-HIV-1
antibodies {33, 35, 61), reverse transcriptase
inhibitors (29), or protease inhibitors (44). Because
of its potency, the PAiI2:2D7 combination was examined
in multiple assay formats and concentration ratios, for
which consistently high ~ levels of synergy were
observed. Moderate synergy was observed forxr PAL2
combined with PAi4. We also observed moderate synergy




| ocated exclusively in ECL2. At the mechani smof action of these 2riyAblsh 8
only be speculated. It may be that their binding to the first few residues
of ECL2 induces 2 2 AUG 2006 WD 03/072766 PCT/ US03/05500 -63

conf or rratiwaadmg%g)%]ges in the co-receptor that prevent nenbrane fusion.

Al ternatively, obstruction of ECL2 epitopes night inped&™é593285%t or
oligonerization and the formation of a f usion- conpetent protein conplex.
Yet another possibility is that residues +éu-ECL2 face the inside of the

fusion pore and biygdi ng of e i es 4 . from.jnserting the fusion
peptide into the d"? asma r?\é:n'\t1 ré{ﬁrl_mg.bs_clDr‘lf‘l ggﬁ?ras'rg %ég%lgg- PA lﬁrgoblasol y

i nhi bit fusion and"&MS 001 37Dy fdilfedsl PoeBhpets ngitesRct bV Hdt iy S&t h
gpl20/ CD4 conpl exesecafgodo detakmnowtid apacanttsrendtheratdaniaepitdlope
exposur e andbaf f ihn’siﬂtﬁgmzc@%deiw Bl &@d h@uee‘;léﬂst@@c%imin\éi rﬁlteeginr y
inhibition by the It clear why_ iphibiting,steps, subsequent
to the gp120/co-regé}@e‘Rpt’o_risc.S iéﬁeés’rgg%%i gﬁyv\gig?%t E%e rr%?%ﬂglbﬁ%rﬁeﬁ “h

directly bl ocking tPCVARET alfi e ORPIRAYCPD SEPPATH t TRdswotiPd de to
assunme that the offplednevisf wgpbtRBebiendiymgrtp KEReehscrarclyG2| amermathan t he
?n rate of mAb ?i Nt 119 &iQhCQ%'él pedilUe iﬁﬂ%%i_fohn%éafﬂég%zd%lé&h&?tw.se:f
roma co-receptor ule, a virign- associa ul e repl aces
it in a quasi-i rre?/heérrglh%(rgke Togcshsly(l)lr?rg?{ncbe&twﬁ?g n#%t e%g%lt i %Igng)l ggﬁ‘s&lg&

nmenbr ane fusion. S§HREISFYSbethdentROhbitfit i Uhs tEP AF0-COTFE UvANS | and
probably a result oidddeerdent nseepet bdnsvimatlh ehitstvi.nct  cepbimepasnt hat are

invol ved in inter-gdepardedtuaitOR$ELUld VR 3LEPSs UecBliirde @Bkl Yredii& degree
of synergy observed between PAL?2 and 2971: Cl 30

. . isg of  sSyney it unqenxﬂ%an wi
circunstances) is extraorarnary i nce OF VAFuSSTET D SPEPParY v iotker ved
for conbi nati ons O*e%ﬁﬁFF_F$\ﬁqubltlon of viral fusion and entry.

The above results are consistent with a model wherein
HIV-1 entry occurs in three distinct steps involving
receptor binding, co-receptor bhinding, and co-receptor
mediated membrane fusion. Separate co-receptor binding
and fusion events are suggested by the lack of
coxrelation between the monoclonal antibodies’
abilities to block gpl20 binding and HIV-1
fusion/entry. The chronology of events during fusion is
further suggested Dby the. patterns of synergies
observed. Agents, such as PAl2, that potently inhibit
the middle step of the process, namely gp 120 binding,
act synergistically with inhibitors of prior and
subsequent steps. '

Example 2

Background: The increasing incidence of multidrug-
resistant HIV-1 mandates the search for novel classes
of antiretrovirazl agents. CCR5 is a requisite fusion
coreceptor for primary HIV-1 isolates and provides a

promising target for antiviral therapy. PR0O140 is an




antibodies (33, 35, 61), reverse transcriptase inhibitors (29)72; At 2006
protease inhibitors (44) . Because of its potency, the PAl12:2D7

conbi nati on was examned in multiple assay fornmats and concentration
ratios, fog,qhieh consistently high ' levels of synergy were  observed.
Mbder at e syner gy 'was observed for PA12 conbined with PAGEUSHHOBMY,
observed noderate synergy 2 2 AUG 2006 WD 03/072766 PCT/ US03/ 05500 - 64-
bet ween PA12 and CD4-1gQ&. The CD4/gpl 20 tompl ex is netastable and if it

is unable to interggt ep , c n ni c
state (45-48) Since lP\gfggd?nng%l{/ﬁg o%:rﬁl}'rslbogg %%%zorHoQﬁgtW s%lkggg%ﬁs CCR5,

its presence may shift! tsfér8qarti BepiinatdRar as CPIFFaGti‘"ttlf\?éthlbﬁ Hiat o

gpl 20/ CD4 conpl ex. ndhiF reetl cor®e %P LRER- Wil wc&ﬁ%@r)d@tﬁxyi@r gy, between
CD4-1g& and mAb FAléwth r espect Eo i nhi b|t|on %‘% ES and entry. The
|l ack of synergy be RemiB R Y STYIeDa g3 8abHest™8%t At "ER8Y ATt on
two non-consecuti veotardial ndepRedend st episroobising al tentayeutAccenbhaiat i on of
further studies V\A#‘édé{eogegﬂg_q ngg&; rm ne the precise nechanisns of
synergy of the different conpounds respect to inhibition of viral
fusion and entry. The above results are consistent with a nodel wherein

141'V-1 entry occurfieidbdshr €6- 0 SIBChi &L §RS el DYAINELRYut E£GRRIOKo PRI NY,
co-receptor bindi ng and co-receptor nedi ated nmenbrane fusion. Se ar at e

co-receptor bi ndi ng™3hdBGsPBA &UETRtedard tRube st dt I atRe Bl Yk
correl ati on bet weeost hewwamoglranalstanti bedies, wasathddhleG$ the bbACKagp120

binding and ML JSLONLEN Yy Tie.Shuendh o0 8 sventd it ing. Lyt on 1
PA12, that potentl gntiidudyi énd threitbded ef st epraf hdrelepr@essﬁ,thnaﬁetiye gp 120
binding’ act Sy”eﬁﬁgfﬁé&§aEL¥ayVtf%ik@QibLEéHE%SOEx£H£A¥a %n%ingle 1 mg
dose of PRO140. In multi-dose studies, PRC 140 was
administered once every three days for three weeks at
‘doses ranging from 0.1-1.0 mg. In a separate
experiment, flow cytometry was used to examine the
petential for lymphocyte depletion following PRO 140

injection.

Results: Both single-dose and multi-dose PRO 140
reduced viral loads to undetectable levels in all
treated animezls, and the wviral leoad reductions ranged
to 1.8 log 10. .A transitery control of wviral
replication was observed following single injection of
PRO 140 while multiple injections led to a prolonged
control with no evidence of wviral rebound during
therapy. Dose-dependent differences were observed in
the kinetics of the PRC 140-mediated reductions in
viral load. Flow cytometry analysis showgd that
treatment with PRO 140 did not lead te lymphocyte
depletion, confixming that impact on viral replication

in ino was solely due to.CCRS—blockage.




subsequent steps. Exa |l e 2 Background: The increasing incidence @f? Alit 7006
mul tidrug- resistant H V-1 nandates the search for novel classes of
antiretroviral agents. CCRS is a requisite fusion coreceptor for primry
H V-1 isol provides a promsing target for antiviral therapy.
PROL40 i s %‘F&@"’gﬂg UG 2006 WD 03/ 072766 PCT/ US03/ 05500 - BEVUSRP5500CR5
nonocl onal anti body that potently inhibits H V-1 entry and replication at
concentrations that do not affect CCR5' s-eshenoki ne receptor activity in
vitro. In the present study, we evaluated the therapeutic potential of
PRO 140 in vivo using a therapeutic aninmal nodel of H V-1 infection.

Met hods: CD- 17 SCidongiloeigver:e PROCOAG st htigoll wddtfenoivamlin konaro RBMG and
infected with the ol.a VlJ E. V\hen vi ral e st ate was
reached, the ani nﬁgﬁa\%rge ed i¥ I%ree%fg‘):grl t dhedffy hu_?%?’%%%lﬂfugf control
anti body and noni tmsded o IWIVr-dI buvedsnonsi igethe fRotings Anplviider imssay.
nitial studies examingdod: SngbfcdoiThorUose ffo RRAUAD, 1 oduliladgse
studi es, PRO 140 was adm ni stered once every three s for three weeks at
doses rangi ng from"® fo1. ¢CRginhibifosephpata®y expetriaFdéat, flow cytonetry
was used to exam ne the potential for |ynphocyte depl et| on follow ng PRO
140 injection. Rgsul ti: Eot h singl e-dose and nulti-dose PRO 140 reduced
viral loads to un e levels in all treated animals, and the viral
| oad reductions ranged to 1.8 log 10. A transitory control of viral
replication was obserhvgd followi ng single injection of PRO 140 while
multiple injectio 5{0 a prolonged control with no evidence of viral
rebound during therapyanibesecdepeatieidodd fiharrocesowewes obsarase kdmn

the ability to block RANTES- induced calcium
mobilization in L1.2-CCR5 <cells and the ability to
block replication of HIV-1 CASE C 1/85 in human PBMC's

using methods described herein.

Results:

The results as shan in Figure 1% shows that the
humanized CCR5 antibody potently blocks HIV-1 but not
RANTES.
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“Pgtent No- 5,225,539,P assiiah JeFyoBated 0GB HOHGPRODEY \WOH-OH.  (ATCC
Deposit Designation PTA-4098) or a plasmigd

designated pVg4:HuPRO140 (mut  B+D+I)-VH {ATCC
Deposit Designation PTA-4099), or a fragment of
such antibody, which binds to CCRS on the surface
of a human cell.

2. The antibody of claim 1, wherein the antibody is
isolated.
3. The antibody of claim 1, wherein the antibody is a

monoclonal antibody.
4, The antibody fragment of claim 1.

5. The antibody fragment of claim 4, wherein the
fragment is a Fab fragment.

6. The antibody fragment of claim 4
fragment is a F{ab'), fragment.

, wherein the

7. The antibody of claim 1, which is a single
polypeptide comprising variable domains of the
‘heavy and light chain genetically linked wvia an

lntervening sequence of amino acids.

8. The anti-CCRS antibedy of claim 1, wherein the

heavy chains are expressed or encoded by the
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031072766 -78- PCI/ US03/ 05500 CLAIMS What- i s clainmed: 1! i WPMecrs
anti body which conprises (i) two |I|ight chains, each |ight chain conprising
the expression produdtaghid pHeshgehtesi gmajediugRdabiuPRE:40: VK (AAFEC

i i i ; N i h heavy chain
Deposit Designati on Phépo49097) Ghh) phxo g%v_y chains, eac :
colrorpri si ng tﬁe expr ess?%cr)l pr odE!uscl;{"ﬂﬁﬁg:)l‘ft e}lt ﬁer 4é1 pl'asm d desi gnated pVg4,
HUPROL40 H&-VH (ATCC Deposit Designation PTA-4098) or a plasmd

desi gnated pVg4: FUPROIKE (amtti -BeRS| )anHBATCGr DepQsmt l[ges‘;,lgé"@etfrpnth%e

A-4099), or a fra f ant.i bod whi ch binds to CCRS on the
S-urrface )of a hurrang(r:rglg%ﬁpz.d%ﬁglgan irlrgod?%%?escﬁe I, WheR¥ch Pie Bati body

is isolated. 3. The BhEFBbdly dsigratanl, pVderkiBROLAe abtithody Diss) avy

nonocl onal anti body. 4aTdbepegddibodyst Gaghent ©fa.Gloaibin 1. 5. The anti body
fragnent of claim4, wherein the fragnment is a Fab fragnent. 6. The

i [ inthe fragnent is a F(ab' ) 2
Fragnent. 7 ThotAnt i Boaymbt QIR mak oAby Chongs se minGhe, FiobypeRhtde,
conpri sing variabl e desshnshfn tdnprigawy aBAsbight, &£NaiiR9gnekLcallly
fTEnked via an intervgﬂiﬂg S&¢ eggghégcé”ggmhﬁ¥gﬁbis set forth in SEQ

ID NO:6, and two heavy chains, each heavy chain
comprising consecutive amino acids, the amino acid

sequence of which is set forth in SEQ ID NO:9.

11. An anti-CCR5 antibody comprising two light chains,
each light chain comprising consecutive amino
acids, the amino acid sequence of which is set
forth in SEQ ID NO:6, and twd heavy chains, each
heavy chain comprising consecutive amino acids,
the amino acid sequence of which is set forth in
SEQ ID NO:12.

12, An isolated nucleic acid encoding a polypeptide
comprising consecutive amino acids, the amino acid

sequence of which is set forth in SEQ ID NO:§.

13. The nucleic acid of claim 12, lwherein the
consecutive amino acids are the amino acids
expressed by a plasmid designated PVE:HUPRC140-VK
(ATCC Deposit Designation PTA-4097) .

14. The nucleic acid of claim 12, wherein the nucleic

acid comprises the sequence set forth in SEQ ID
NO:5.

15. The nucleic acid of any one cf claims 12, 13 or

14, wherein the nucleic acid is RNA, DNA or cDNA.




8. The anti-CCRS anti body of claim 1, wherein the heavy chains gre 2
expressed or encoded by the 2 2 AUG 2006 WD 03/072766 PCT/ US03/ QSM -Q)ﬁ9-
pl asm d desi gnat ed pVg4: HUPROL40 H&-VH (ATCC Deposit Designation

PTA- 4098w 93072866 anti - CCRS anti body of claim 1, wherein the heavy chains
are expressed or encoded by the plasm.gqdesi gnated pVgaPEHYPREIOFSOY nut
B+D+l)-VH (ATCC Deposit Designation PTA-4099). 10. An anti-CCR5 anti body
conprising two light chains, each chain conprising consecutive am no

acids, the am nggaci g,sgqu of ichis set forth in SEQ ID NO 6, and
two heavy chains, each heavgggﬁgi ﬁlu\%ggﬁﬁrias‘?]ﬁjg BOTLHR | e PivRephédds, the

anino acid sequence SP"RWEHYG soseechbivh aniBSEQAIBENOLde hhindnaalyi - CCRS
anti body conprising tweqhégdd SEhahhsh igash 4 ght, chai Cﬁgm'_s' ng
consecutive amno acids, the am no acild seqguence g’P : ?c isd'sgle‘t forth in
SEQ I D NO 6, and two heavy chains, each heavy chain conprising consecutive
anmino acids, thé’ani Heeachdcbelquenseidf whichlasmsetsfor fReiin SEQLD

NO 12. 12. An isol at egomed:8iiGeaCizghigacodi a Lypepti de ,conprising
consecutive amno acids, the ;:n}'Jno acl d ggggﬁengg_eof %\E?)\ﬁi cAT8°sefCtdfth in
SEQ ID NG 6. 13. The RUTEThcPd & elaswid2 demionatedt yg4cEnEROLAG ve

amino acids are the afFho/RciAdSC brpoess ety tRbas sl fesdgnat ed
pVK: HUPROL40- VK ( ATCC Deposit Designati on PTA-4097). 14. The nucleic acid

-’61% claim12, wheigi n %he nucleic acid conprises the sequence set forth in
SEQ ID NO 5. 15-°The' Nuchefeifiafisk ofnylia 66, clwhiemsina2thé 3noecledd,

wherein the nucleic aediisofpisdadNAcios sBRence set forth in SEQ ID
NO:8.

19. The nucleic acid of any cne of claims 16, 17 or 18
wherein the nucleic acid is RNA, DNA or cDNA.

20. An isolated nucleic acid encoding a polypeptide
comprising consecutive amino acids, the amino acid

sequence of which is set forth in SEQ ID NO:12.

21. The nucleic acid of claim 20, wherein the
consecutive amino acids are fhe amine acids
expressed by a plasmid designated pVg4 :HuPRO140

(mut  B+D+I)-VH (ATCC Deposit Designation PTA-
4099) .

22. The nucleic acid of claim 20, wherein the nucleic

acid comprises the sequence set forth in SEQ ID
NO:11.

23. The nucleic acid of any one cf claims 20, 21 or

22, wherein the nucleic acid is RNA, DNA cr cDNA.

24. A composition comprising at least one of the anti-
CCR5 antibody or a fragment thereof of any one of

claims 1-11 and a carrier.
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2 2 AUG 2006 WD 03/072766 PCT/ US03/05500 -80 16- An isolate
encodi ng a pol ypeptide conprising consecutive amno acids, the Q;Aﬁhﬁ@g
sequence of which is set forth in SEQ ID NO g 17. ;I'Ee nuclngl ;c?glsd of

cl ai m 16,wwfepei7aet he consecutive amino acids are the am

expressed by a plasmid designated pVg4: HyPROL40 HG2- VH PATHSIIR68 t

Desi gnati on PTA-4098). 18. The nucleic acid of claim 16, wherein the

nucl eic acid comfri séschhposegimncesmgati ekt AhbNaSEQ ¢ I};qtqbogi? oyhe

dis
I acid of any opge s, or. 18 wherein the nuclefc aci
rl%llilg\ e::)KIA or CDNA. )2/0 QAanita}s%l}egitted %%(r: Oetlyc ci M%entBli Rf acpetypepriide
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set forth in SEQ | D NEn&2gr2tp 'Ehﬁsnblﬁhﬁd_;g @Clegp%iég)le%bgbgg vmagé;nel n the
onsecutive am no ac e am i ds

ge5| gnat ed pVg4: HuPROg%%Ehnﬁ] ' ( AFCCEERPETC D@ﬁe@ﬁat eeg PTA-
4099). 22. The nucl ei BehefeRlpfe cllaé:lerh 20 wherein the nucleic aci Ao
conprises the sequence set forth in SEQID NO11. 23. The nucleic acid o
any one of claing;20, ,21 or 2, wherein the nucllel c acid is RNA, DNA grd
CDNA.  24. A conpésit] on OB T PP IEARE BheleAst neamfi tBERBnant i body
or a fragnment thereof CeR5 aayt tmedofor cd af msgmentl t2Ree8f CEN hBY ofe 20AUC

2006 WD 03/072766 PC3IieR3/ p5.|.5.LOQand2%t &e%gquﬁl tl crllltgo £ %alnrt]: vggal
_-‘ar}tl - CCRS anti body or

agent: .

27. The composition of claim 26, wherein the anti-viral

agent is a nonnucleotide reverse transcriptase

inhibitor (NNRTI}, a nucleotide reverse
transcriptase inhibitor (NRTI}, a protease
inhibitor, a viral entry inhibitor, or any

combination thereof.

28. An in vitro method of inhibiting HIV-1 infection
of a CD4+ cell which comprises contacting the CD4+
cell with an antibody which comprises (i) two
light chains, each light chain cbmprising the
expression proaduct of a plasmid designated
PVK:HuUPRO140-VK (ATCC Deposit Designation PTA-
4097), and (ii) two heavy chains, each heavy chain
comprising the expression product of either a
plasmid designated pVg4:HUPRO140 HG2-VH  (ATCC

Deposit Designation PTA-4098) or a plasmid
designated pVg4:HuPRO140 (mut  B+D+I)-vH (ATCC
Deposit Designation PTA-4099), or a fragment of

such antibody which binds to CCRS on the ‘gurface
.of the CD4+ cell, in an amount and under
conditions such that fusion of HIV-1 or an HIV-1
infected cell to the D4+ cell is inhibited,

thereby inhibiting HIV-1 infection of the D4+
cell.
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“AUG 2006 WO 03/ 07286 / UBD3FB85G0rface of a CD4+ cell, for the

preparation of a pharmaceutical composition for
inhibiting HIV-1 infection of a CD4+ cell in a
subject.

30. The method of claim 28 or the use of claim 29,
wherein the CD4+ cell expresses CCRS.

31. Use of an anti-CCRS antibody comprising (i) two
light chains, each light chain comprising the
expression product of a plasmid designated
PVK:HUPRO14(0-VK (ATCC Deposit Designation PTA-
4097), and (ii) two heavy chains, each heavy chain
comprising the expression product of either a
plasmid designated PVg4 :HuPRQ140 HG2-VH {(ATCC
Deposgit Designation PTA-4098) or a plasmid
designated pvg4:HuPRO140 (mut  B+D+I)-VH {ATCC
Deposit Designation PTA~4099), or a fragment of
such antibody, which binds to CCRS on the surface
cf a human cell, for the preparation of a
pharmaceutical composition for the treatment of a

subject afflicted with HIV-1.

32. Use of an anti-CCRS antibody comprising (i) two
light c¢hains, each light chain comprising the
expression product of a plasmid designated
PVK:HuUPRO140~-VK  (ATCOC Deposit Designation PTA-

4097), and (ii) two heavy chains, each heavy c¢hain
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the CD4+ cell expressassCeRS:eB81. . nti,- 5 _ant i_body conpri sing
(i) two Iight chains__each Iight'c %@%@%ﬁ?isi‘ﬁgg%FhE*Dé%grgésidgq‘[é‘?oduct
of a plasnid designat 83°°p¥K: ﬁ%ﬁﬁ@ﬂﬁbl% PAFCE TposPt Besfgagtdron BTA-
4097), and (ii) two hewvh ehailsiy eaahi dieamndehaion ccg@MphLi $iRY E)IQEI e
expressi on product of oeither h@magl a§,gilg de§i ]gnat ed %&4: HuPROlf e VH
(ATCC Deposit Designafion PTA 4098) or’a pPasnié Rkt é8 pVeE: HaPROL40
(mut B+D+l) - VH (ATCC PERUBRIMTDEST gRaTPesti tRPA- £090preventarky agiRibeef such
anti body, which bi ndsftonCeRErantihg SUHACE {9t ayman cell, for the
preparation of a pharnmaceutical conposition for the treatment of a

'subj ect afflict eﬁ with HV-1. 32. Use of an anti-CCR5 antibody conpri sing
(i) two light c di nsTheadRel iGhtamehabh cdapns skag tohes2 exphession:ps oduct

of a plasmid designat phiarmifeudiPROLAmfts6AICE Depasi t,Designation, PTA
4097), and (ii) two hé@v%hﬁh%&ﬂéﬁﬁggcgyh?%%%aggggdg, intramuscular or

subcutaneous means.

34. The use of any of claims 29 to 32, wherein the
pharmaceutical composition is to be administered
continucusly to the subject.

35. The use of any of claims 29 to 32, wherein the
pharmaceutical composition is to be administered

at predetermined periodic intervals to the
subject.

36. The use of any of claims 29 to 35, which further

comprises labeling the anti-CCRS antibody with a
detectable marker.

37. The use of claim 36, wherein the detectable marker

1s a radioactive or a fluorescent marker .

38. The use of any of claims 29 to 32, wherein the
dosage of the anti-CCRS antibody ranges from about

0.1 to about 100,000 tg/kg body weight of the
subject.
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Sroduct of either a plasmd designated pVg4: HUPRO 140 H&- VH (Azflg(fﬂ'FG

Deposit Designation PTA-4098) or a plasm d designated pVg4: HuP]Ic?Ol40 grmt

B+D+l ) - VRyHAL§5cPeposi t Desi gnation PTA-4099), or a fragment o sucr:]

ant i body, which 7lg'| nds to CCR5 on the suﬂr%&ce fof a hurra[\il’ﬁgmasp:;/ﬂsgjnggte Com
i i i or preven

reparation of a pharmaceutical composition .

Eontracti ng an HI31 irakealdeOnes 331 ,7he Jyse mebr%qyl of, c! ‘I%%FZQ‘P Ottﬁé,

wherein the phar rracegh;:(lsg{: lg\gngosltlé)n cllg to be adninis ; e e

subj ect by intravenous, in FEmR LS rdoes Heakt aHéUd)sl_ trean ssndsdrend use

of any of clainms 29 téhsmkM@raeitmwﬂt_@v OﬁhaCHBC%tﬂH@@u%?ggﬁssll E):‘ OQI :aisms 2

i nistered continuously to the subject. 35. The use o ny

?gmBS' Swﬁerei n t% phﬁr nmaceutical conposition is to be adm nistered ?t

pr edet er ni ned periodi ¢*FntEfvafs apy (He claibjsedr. t86.39Thevhisa Q:félraﬁfg'rgod

claims 29 to 3S, whichofpridfes aanipiésesidabeli ng.et ﬁurﬁj@df%ﬁﬁ &g?ﬁ{ét abl>/e

T er e o adt sac e a0l BR Aot s hvne Uk of any o
[ radi oactive or a u T h _

(r:rfl;:(renrs ZIQStg 32, wherein the dosage of the anti-CCRS anti body ranges from

about 0.1 to absot 10BeOQ8ej iog/ ko aedysgvei ghd, of, the ;n%bg_%%tt.mgigaﬁue
2096 WO 03/ 072766 PC;[,:ljéJr§93/i0555g0 nonnucleoside
Ty

reverse transcriptase

} inhibitor . (NNRTI), a nucleoside reverse
transcriptase inhibitor (NRTI), a protease
inhibitor, a viral entry inhibitoer, or any

combination thereof.

42. The use of claim 40 or 41, wherein the
Pharmaceutical composition is to be administered to
the subject either concurrently with or subsequent
to administering the anti-retroviral agent to the
subject.

43. An anti-CCRs ‘antibody conjugate comprising an
anti-CCR5 antibody which comprises (i) two light
chains, each light chain comprising the expression
preduct of a plasmid designated pVK:HuPRO140-VK
(ATCC Deposit Designation PTA-4097), and (ii) two
heavy chains, each heavy chain comprising the
expression product of either a plasﬁid designated
PVg4 :HuPRO140 HG2-VH (ATCC Deposit Designation
PTA-4098) or a plasmid designated pvg4d:HuPRO140
(mut B+D+I}-VH (ATCC Deposit Designation PTA-
4099), or a fragment of such antibody which binds
to CCR5 on the surface of a human cell, conjugated

to at least one polymer,

44. The anti-CCRS antibody conjugate of claim 43,
.~ wherein the polymer is selected from the group
consisting of hydrophilic polyvinyl polymers,




-84 ,39. The use of claim38, wherein the dosage of the anti -EﬁRﬁszﬁgg%??py
does1 not inhibit an endogenous chenpkine activity on CCRS in e ] )
40. The use of any of clainms 29 to 39, which further conpri Stefovi Cal
adm ni st ewion@/d797d6he subj ect at | east one additional a'n:l’lg{Tt’l?SQ o0 s o
agent. 41. The use of claim 40, wherei nfﬁé%iat gptl ({\Iﬁlf?‘rﬂo;“ x nuc?/eosi S

i de reverse transcriptase in . ), a (
chglrjgleeotslranscri pt as@qliyrilivi ene (NRTI ) , ethgiQt ease bRRi Bk ch %laenve' ral

i nhi bi L i hereof. 42. The usé o i'm 40 or
tor, or amplyaerRLAALiQM.d her eof . e
zelgt r%LPQ: lr31I t(f)le phar maﬁneut@i cg? c%rrpogsl tion i SFEBE Sdni ni st drehahed t he

subj ect either concurF§ Yﬁﬁcﬁ}‘?ﬁiﬁssubseﬂmcheg adnpnlg&gcgézéhg;itggﬁ_,u e
anti -retrov ol agent sy ooty sAgondt Ly OGRS 40! Laggl. £0nY 9
conprising an anti-CCRS anti body ich f | bom d ool oont e
i in conprising the expression product of a pla:
S?/&hH{J:DgR?)EMS??/IKn 4((:5A'rl'rpC@hBepg§F%‘®éﬁ gratibndPTAecght eands (i d)a)0 4 4heavy

: - - ' duct of either a
chai ns, each heavy chahereoaprimsd ngdihaix ,i%)-ﬁ(f%s tg%é:f)[ gfjgg?%lr?’aettlg‘ﬁ ene

| asm d designated p - HUP 40 HG2-VH ( '
IIgTA-s4098) orga pl asm ggﬁggyg@@d PG4 G PrER 0= {hareod+D+ ) VH\AI§1ATrC1:Cbi "
Deposit Designation PTA- 4099), or a fragnent of such anti body iC

i t _| east, one
S an t he sumf.acenef ;Qn&'liﬂ'@j’k5ce|aht_-98 u d ;:o a one.
Lgl %ﬁr. 44. The anti;CCR5. ant | bpdy conjlug‘g%e o% %(lfliggl a3 lcl Q ;hle
polyner is selected fromthe Qr otp*Stones sk¥hgasd #ydroptads cmojelyviny

pol yners, 2 2 AUG 200Beig¥r 037 GR2726&st 20 kD.

47. The anti-CCR5 antibedy conjugate of any of claims
43 to 46, wherein the apparent size of the
conjugate is at least about 500 kD.

48. The anti-CCRS antibody conjugate of any of claims
43 to 47, wherein the conjugate has at least one
of an increase in serum half-life, an increase in
mean residence time in the circulation and a
decrease in serum clearance rate, compared to a

nonconjugated anti-CCORS antibody or fragment
thereof.

48. Use of an anti-CCRS antibody conjugate comprising
an  anti-CCR5 antibody which comprises {i) two
light chains, each light chain comprising the
expression product of a plasmid designated
PVK:HUPRO140-VK (ATCC Deposit Designation PTA-
4097}, and (ii} two heavy chains, each heavy chain
comprising the expression product of either a

plasmid designated PVg4 :HUPRO140 HGE2-VH {ATCC

Deposit Designation PTA-4(058) or a plasmid
designated pvVg4:HuPRO140 {(mut  B+D+I)-VH (ATCC
Deposit Designation PTA-4099), or a fragment of

such antibody which binds to CCR5 on the surface

of a human cell, conjugated to at least one




-85- PCT/ US03/ 05500 Pol yal kyl ene ethers, Pol yoxyal kyl enes, AUG 2006
Pgisymet hacryl ates, carbomers, branched PO ysaccharides, unbra c2heglﬁ45~ The
Pol ysaccharides, Polyners of sugar al cohols, heparin and helpEr?)n. o
ant i - CCRoyvanhaighedy conjugate of claim44, wherein the pol yal kyl ene
[ an derivative thereof. 4&CTIFRE3ARMD- CCRS
is polyethylene 'glycol (PEGQ or a derivati o 0. OCR5
anti body conjugate of claim45, wherein at |east one PE .asdan Ve gte
mol ecul ar wei ght of abllyeast Z@rk[%r}[eﬁ@%%}gﬁagﬁioh-s?gss%?g@hgga%%uﬁﬁpﬁgg?e e
f clains 43 .wher ei_n £ _appar, ~of .
SI ?ggs? about 500 kDchﬂ?g-gsﬁ'ﬁgo%ntfffcd%‘ ﬁfﬁ&dﬁ%‘b‘rﬁ ugaf ectoforanyf ofa .
claims 43 to 47, wheféRA+theeddnj ugat & hasitgeckeasit oneskof &N Iﬁlﬁ{—aaseand
serum hal f-life, an inekease-hn nean residence tinme in the ci rcg a !['OE]CCRS
a decrease in serumclearance rate, conpared to a nonconjugated an Iate
antibody or fragnent thereof. 49. Use of an anti-CCR5 anti Ib_ody conj iugS
conprising an arid-- CORS aft iapodn tahioCRSC aRRE bE&§ (:bﬁijxﬁg\f\&el %%]@J%fe% P ed
each |ight chain conpgsi ngt{ngzmexgrﬁgglogg 'p‘[ﬂ,(l)d ct C%mggag?gi M e
pVK: HUPROL40- VK ( ATCC DeBosH Desi gnat i on PTA-"4( 7)', ot e
chains, each heavy chatfRtcomting.ngepkt expytessidmipr odoopr Dfiref t hee
pl asmi d desi gnat ed pVgapHe@RAH0 b@BdMEIF(A‘EQC 4gepcbslf[ats§1%i'l %#%&
Daposi ¢ Desi gnati on PLABS Al B b0e L e hpasatscpmaniRER -bi nds
"ngga?ts onSItﬁe surfac&09%t. a2inknt lceiwo heewjyughteédst ceath |east, emaid 2 AUG
2006 WD 03/072766 '869m§£E¥bﬁp3h@§50@xpression product of either a

pPlasmid designated pVg4:HuPRO140 HG2-VH (ATCC

Deposit Designation PTA-4098) or a plasmid
designated pVg4:HuPRO140 {(mut B+D+I)-VH {ATCC
Deposit Designation PTA-4099), or a fragment of

such antibody which binds to CCR5 on the surface
of a human cell, conjugated to at least one
polymer, for the preparation of a pharmaceutical

composition for treating an HIV-1 infection in a

subject.

51. The use of claim 50, wherein the viral lcad in the

subject is reduced.

N
52. The use of claim 50, wherein the CD4+ cell count

in the subject is increased.

53. The use of any of claims 49 to 52, wherein the
Pharmaceutical composition is to be administered
to the subject by intravenous, intramuscular or

subcutaneous means.

>4. The use of any of claims 49 to 52, wherein the
pharmaceutical composition is to be administerad

continucusly to the subject.




pol ymer, for the preparation of a pharnmaceutical conposition for 7 2005
inhibiting HHV-1 infection of a CCRS+ cell in a subject at risk (;f I'AIPQ/BE

i nfection. 50~ Use of an anti-CCR5 anti body conjugate conprising an

anti CCRSW@“L B9y Which conprises (i) two [light chains, each Iight chain
conprising t expression product of a plasm d designat GdT/quMnﬂoﬁ’ROMO VK

(ATCC Deposit Designation PTA- 4097), and (ii) two heavy chains, each heavy
chain conprisinga he'I!BDéprL&faSI@f] preduct of  ;eit i d de5| nat ed
7 o 29088 BhS Sha i

pVg4: HUPRO140 H&2- Vgo%ﬁ C t Desi gnat i on
desi gnat ed pVg4: HUP 0T TRAGEY B ) SORPPSden Depospt h@esacgwatusm@red

PTA-4099), or a fragmést @remmnbdbo@em{adgb bli}gc%rtv%lgCR rt?
surface of a human cehbjecpnjugated to at |east one polyner, Re
preparation of a pharmaceutical conposition for treating an Hi V-1
infection in a subject. 51. The use of claimb50, wherein the viral lead in

the subject is Péducdtde b2e Bheau§redzf Q@ladi 20, [ + cel |l
he use Othﬁs;?eofwhé:&% g‘l&ge{: 52,

count in the subject

wherein the phar rraceﬁ??c%?gé;als%ﬁ]tmgn ;g B HaI Bl Wi tdt & elptecsabhe

subj ect' by mtravenou?arl‘ﬁ%rarruscul ar or subcutaneous nmeans. 54. The use
of any of clains 49 to 52, wherein the pharmaceutical conposition is to be
adm ni stered comki nugysl y Lo 1 he subj ect 2 2 AUG 2096 WD 03/072766 -87-
"PGT/ USO3/ 05500 55 The Use. of  any bf* c1°4i HECHSIR ot detrataiod st Merker

phar maceut i cal conmpost€i %n‘fi%lqa@tbe'eadm ai Bheredcent paereternined periodic

intervals to the
58. The use of any of claims 49 to 57, which further
comprises administering to the subject at least
one additional anti-retroviral agent .

59. The use of claim 58, wherein the anti-retroviral

agent 1is a nonnucleoside reverse transcriptase

inhibitor (NNRTI), a nucleoside reverse
transcriptase inhibiter (NRTI), a protease
inhibitor, a viral entry inhibitor, or any

combination thereof.

60. The use of claim 53 or 59, wherein the
pharmaceutical composition is to be administered to
the subject either concurrently with or subsequent

to administering the anti-retroviral agent to the
subject.

61. A transformed host cell comprising at least two
vectors, at least one vector comprising a nucleie
acid sequence encoding heavy chains of an anti-
CCRS antibody, and at least one vector comprising
a nucleic acid sequence encoding light chains of
the anti-CCR5 antibody, wherein the ahti~CCR5
antibody comprises two heavy chains having the

-amino acid sequence set forth in SEQ ID NO:9, and




subject. SG The use of any of clainms 49 to 55, which further Cﬁ’rgmﬁ@i
| abeling the conjugate with a detectable narker. 57 The use of ,

wherein the detectable marker is a radioactive or a fluorescent narker.

58. The ugg 8k of clainms 49 to 57, which further conprises
adm.ni stering t%eyhe subject at least Jqpe additional anPCTAS03/05500 al

agent. 59. The use of claim58, wherein the anti-retroviral agent is a
nonnucl eosi de rever setwbansehitpt@seind M Pi 11 ¢  NNRTL nycl eosi de
4 Shide %ﬁil?ors,eqé‘e\?f:?al

reverse transcriptasg.pnphibitor RTI)), a protease "1 nhi
entry inhibitor, or ange/h g%P it f%r? tI%?ePIQO . 60. The use of claim58 or

59, wherein the pharmaceutical conposition is to be admnistered to the
subj ect either cencur aertdayisWol-ReQr pSURse nt ._to _admnistering the
b *961&%2 FANSTOrMed Host ©eel| two

anti-retroviral agent_to the sub'{ect. tra

conprising at |east two--Velto?s, lalsh e2Re GRE Ve Ct@IGENPYi 8i mycaendc! ei ¢
aci d sequence encodi ngch@awpqohates catodingNheavECRE ARG hady,,and, at | east

one vector conprisingeccRs NYGL 81 Ci equence encodi ng |ight chains of
the anti-CCR5 antibody, wherei n&%yha’e %nfi%s%ﬁq%oW%nm@éésﬂm heavy
chains having the anfn8U5¢recsaqidnceqvence opphod InGEQ §ir NChQinangds 2 2

AUG 2006 WO 03/ 072766he 88antCT/AH303/:05580 4yt WOk i-aht, Chajns aﬁ%Vi-E(g%% he
0 cel |

amno acid sequence ggfiyf h_ EQ ID NO 6. 62. A transformne
‘cgnprising at least two, ' v%to?é@pgf%seaﬂ”oon%e%‘@ét GPadBfpriasiimg athecl eic

aci d sequence encodi nf"HRRAAFIchsiemesteanetnférth in SEQ ID NO:12, and
two light chains having the amino acid sequence
set forth in SEQ ID NO:s.

63. The transformed host cell of claim 61 or 63

wherein the cell is gz mammalian cell.

64. The transformed host cell of claim 63, wherein the

cell is a COS cell, a CHO cell or a myeloma cell.

565. The transiormed host cell of claim 61 or g2
whgrein the cell secretes the anti-CCrs antibody.

66. The transformed host cell of claim 61, wherein the
vector  encoding heavy chains is  designated

PVg4:HUPRO140 HG2-VH (ATCC Deposit Designation
PTA~4098) .

67. The transformed host ceil of claim 62, wherein the
vector encoding heavy chains is designated
pVg4 :HuPRO140 (mut B+D+1) -VH {ATCC Deposit
Designation PTA-4099).

8. The transformed host cell of claim 61 or 62,
wherein the vector encoding 1light chains is
designated PVK:HuPRO140-VK (ATCC Deposit
Designation PTA-4097) .




CCR5 anti body, and at | east one vector conprising a nucleic acir?tjzl ﬁwgmce
encodi ng light chains of the anti-CCR5 antibody, wherein the anti-

anti body conprises two heavy chains having the anmino acid sequence set
forth in ¥eB@IMRME 12, and two |ight chains having the ami no acid sequence
set forth in SEQ ID NO 6. 63. The transfmsned host cell SFTAHPA5BL or 62,

wherein the cell is a mammlian cell. 64. The transforned host cell of
clai m 63, wherei if The TheeFFansfor@es s ,caalCH@ eehlnOg WeeJeI gl !

65. The transfornmed hestreel | Hfcddialym 6 wherein the ce secr etes
the anti-CCR5 anti bod The transf or rreqa' hog]flat‘é‘? | 4f cldgshamatedherein

the vector encoding ée% QI&%%‘?H‘SO i HGfedfFgndpagc pVggio:HUtPRCﬁéH)lgfﬁ%-th' (ATCC
Deposit Designation PTA- 40)98)) a16&' t}'[@evéé@é}_’éf st; of._claim62,
wherei n the vector epggding hea- c%fa.r‘g ns |§I€é8§gsl—l|%8nal@ 6@6&“%?’?20140
(Mit B+D, ) - VH (ATCC DepoSit si gh4 eSS 07§89). 68TCThe t epskorned
host cell of claim 61°8FlgPatigghdiTdi-1100me. vect or encoding |ight chains is
desi gnat ed pVK: HUPRO140- VK (ATCC Deposit Designation PTA-4097). 2 2 AUG
2096 WO 03/07276¢  PCH,USD £r98‘5]_5 ﬁ}Qf 69. The transformed host cell of
claim61, wherein the vec oSS She&¢Y ! chfi akaim @osivgrated the

pVg4: HIPROL40 HR&- VH TATER Depesiingesilgnahieaty %%141@98)Saqgstlgﬁ yggt or
,- Dgcodl ng |ight chai nspvgs:aesicanat ed YK Huggg); 0 ‘}ﬂ< (AtTCC Depgmt

si gnation PTA'4097)DeSLgnatlon PTA-4099) and the vector encoding

light chains is designated pVK-HuPRO140-VK (ATCC
Deposit Designation PTA~4097) .

71. . The transformed host cell of claim 61, wherein the
nucleic acid sequence encoding heavy chains has

the nucleic acid sequence set forth in SEQ. Ip
NO:g8.

72. The transformedrhost cell of claim 62,-wherein the
nucleic acid sequence encoding heavy chains has

the nucleic acid Ssequence set forth in SEQ ID
NC:11.

73. The transformed host cell of claim 61 or g2
wherein the nucleic acid sequence encoding light

chains has the nucleic acid sequence set forth in
S5EQ ID NO:5.

74. A vector comprising a2 nucleic acid sequance
encoding a heavy chain of an anti-CCRs5 antibody
wherein the heavy chain comprises the amino acid

sequence set forth in SEQ ID NO:9.

75. The wvector of claim 74, wherein the vector is
designated pVg4:HuPRO140 HG2-vH (ATCC Deposit
Designation No. PTA~4098) .




i in the vector encogi t he
70. The transforned host cell of claim62, wherein 0
heavy chains is designated pVg4: HUPRO140 (Mut B+D+l)-VH (ATCC ngo@m

Desi gnati on PTA-4099) and the vector encoding |light chains is designated

[ [ [ -4097). 71 ansf or ned
VK- HIPROYOO3NRT6ATCC  Deposit Designation PTA; "
Iﬁost cell of claim®6l, wherein the nuc49a]~]£: aflhdi rs}egggnc%ﬁﬂ%%%iﬁﬂ';gea%e
i has the cleic aci d sequence set for EQ . r 8. .
frglngfso‘r med host E el | fof YEFEPH 62°hbs I the mntlelied ¢ agid SeQUERce

encodi ng heavy chai nsehasdiidieantehei,C dghd Sgqugnc s.e_tcc\f%%;%tirjr%foﬁE'Q | D

. The transf . ho cell of claim6l or ) _ 1T
Eg)cllél c7gci 21- gequence%é%%%ﬁ%‘]néh?i EVYCRERAR KESPE heeshiuthei emand daséquence

i i i 5 . | ei c acid sequence
th in SEQ | D ReHBengel seik \featar iR808PE | I MD.a2nuc _
Zﬁf:o];ii():lg a heavachai n of an anti-CCR5 anti body, wherein the heavy chain

i 1 | in SEQID NG 9. 75, The vector
conprises the am,pgo agjd sequence set forth in ;
of m(::)l ai m 74, anlggi'n ﬁﬁ% \Yeefgé’F ief gdgignatied phere HiuPRE:404dG2rVH; § ATCC

Deposit Designation flesidieatDI8)vgL: HlpAdE4 3006 5, YO %@Qg;gggueéégcc

' | ei ¢ aci
/ US03/ 05500 -90 7§ N, . rising a nuc ( _
Egodi ng a heavy chai ne%ﬁsjélﬁcdae%{llggl%@ ag?ln?l bpﬂﬁy,4°9\%ﬁer ein the gsav¥hchal n
conprises the amno acid sequence set forth in SEQ ID NO 12. . e

vector of claim?76, whereeatdhe vefsOising desigpated pg@iléiHugg%égcé mut

EB_D+|)-VH (ATCC DEpoéﬁéo&EﬁJqyaakgﬂthghafgﬁ%éogg)énti—CCRS antibody,
wherein the 1light chain comprises the amino acid
sequence set forth in SEQ ID NO:s.

79. The vector of elaim 78, wherein the vector ig
designated PVK:HuPRO140-VK (ATCC Deposit
Designation No. PTA-4097).

80. A process for producing an anti-CCRS antibody
which comprises culturing a host cell containing
therein (i) a plasmid designated pVK:HuPRO140-VK
(ATCC Deposit Designation PTA-4097), and (ii)
either a plasmid designated pVg4:HuPRO140 HG2-VH
(ATCC Deposit Designatien PTA-4098) or a plasmid
designated pVg4 : PRO140 (mut B+D+1)-VH (ATCC
Deposit Designation PTA-4099) under conditions
permitting the production of an antibody
comprising two light chains encoded by the plasmid
designated pVK:HuUPRO140 HG2-VH (AT'CC Deposit
Designation PTA-4097) and two heavy chains encoded
either by the plasmid designated pVg4:HuPRO140
HGZ-VH (ATCC Deposit Designation PTA-4098) or by
the plasmid designated PVg4:HUPRO 140 {mut B+D+I) -
VH (ATCC Deposit Designation PTA-4099), so as to
thereby produce an anti-CCR5 antibody.

8. A process for producing an anti-CCRS antipbody
which compriges:




V - - Of
78. A vector conprising a nucleic acid sequence encoding a |ight? &o&i065

i ' [ n conprises the am no aci
an anti- QGRS ant | body, SE\M]?E)eINOn ghe7I9| g'rll'ﬁleccglct or g}) claim 78, wherein the
sequence S‘%éé%%g@'eg pVS: HUPROL40- VK ( ATCC Deposit Desi gnat | on No.

! | [ i - i TUSABPISRO
\Ié‘el'g\t ?l(r)9|7)s 80. A process for producing amemanti-CCRS antib ﬁy SAR|

ini i i) a plasmd N
i i t cell containing therein (i) |
SOWP“nZ?ZdCElerHngROi4B?§/K (ATCC Deposit Designation PTA-4097), and (i)
esig :

. - AT osit Designation
either a plasmid desi gaat edt pAlysedliRGLAD MV%%tw%§f5_9quA$w

i desi d Vg4:PBC&4O i e
er 49018D235i0r n:t Pl)ﬁs QTX 408%%%&%‘3(!20@?’&%%0%%& t ![ h@mc}":s @FegQHEE' on
Dfpgfll :[anti bogy conpri sing l?w)igqag:ritonchalm_s4eﬁl'¢p,die%nrgi{i O(Eqﬁ-?-pf&gg%' ahd two
gesi gnat ed pVK: HIPROL40 HG Mao(ATGEe Bgﬁéﬁdgggg- ERP 1499 HGRLPROLADCC
h chai ns encoded ei cher_ by the pl; U TAt4ém el aspi & dgsi gnag ed
- VH (ATCC Deposi t_Desi gnatiGri PTAXEHE)" iom by! -8'8 TA: 4099) S0 as to
Pgi: HUPRO 40 (it 2-Dr1) SeASRATES Bogasiios S Cosaneo BB R ndp e
Phgréby produce an anti -CC@%%?}%Q@%Q%% %@%409\@ 0311872766 - 91-
A A pody . D S es cand ViremsEoymad pliasyd dc.d¢si gnat ed

| USO3/ 05500 transform : . 97 nd.(ii) either a
E\CK:T HuPRO140- VK ( ATCC Depogomdibesngnatp%%%%hég oé?ﬁ‘fuﬁg%ig&natijgn an
Plasmi d desi gnat ed pVgs: o e o 10D | I 2% St AR
PTA-4098) or ﬁalto: iﬁmp%.%%[y?; thRd Plasmid designated PVK:HUPRO140-VK
Deposit Desig (ATCC Deposit Designmation PTA-4097) and two

heavy chains encoded either by the plasmid
designated‘pVg4:HuPR0140 HG2-VH (aTCC Deposgit
Designation PTA-4098) or by the plasmid
designated PVg4 :HUPRO140 (mut B+D+I)—VH {ATCC
Deposit Designation PTA-4099), g0 as to
thereby produce an anti-CCrs antibody .

82. The process of claim 80 or 81, which further

comprises recovering the anti-CCRS antibody so
produced in isolated form,

83. The process of claim BO or 81, wherein the host
cell is a mammalian cell.

84. The process of claim 83, wherein the mammalian
host cell ig a COS cell, a CHO cell or a myeloma
cell.

85. The process of claim 80 or 81, wherein the heavy
chains of the anti-CCRrs antibody are encoded by

the plasmig designated PVg4 :HUPRO140 HGE2-VH (ATCC
Deposit Designation FTA-4098) .

86. The process of claim 80 or 81, wherein the heavy
chains of the anti-CCcrs antibody are encoded by




b) culturing the transformed host cell under conditions permitt3hdUt 2006
production of an antibody conprising two |ight chains encoded by the

pl asm d desi gnat ed pVK: HUPRO140- VK ( ATCC Deposit Designation PTA-4097) and
two heavWw@huensesencoded either by the plasmd designated pVg4: HIPROL40
H&- VH (ATCC Deposit Designation PTA-4098) or by the pl &kHS03@s%ognat ed
pVg4: HUPROL40 (mut B+D+l)-VH (ATCC Deposit Designation PTA-4099), so as to

ther eby produce an ant B@CREaemid boeyigizedThwoptagess, & ¢hai ™80 ar 81,

whi ch further conprises (26&eVeLLAd; nti- 5_ant 1 body so” ‘produced in
i solated form 83~ The process o cﬂg?}?ﬁa B 181 Fifet®iN the host cell is
a manmmalian cell. 84. The process of claim83, wherein the manmal i an host

cell is a COS cel#7- a CHP> t@bdptarded JAHRIRER 1 | . .85.. .The process of
claim80 or 81, whereidk the heayy .chains of thﬁéehearﬁ I EERs 250t Bodyrmar e

encoded by the plasmi d designatéd pVoa: REPROM®aEEe- ¥ €16 Qoo Reposist

Desi gnati on PTA-4098) .26 CfTKéapmecesstmfsecl ai m 80 or 81, wherein the heavy
chains of the ariti-CCR5 antibody are encoded by 2 2 AUG 2006 WO
0.31072766 -92- R/ ugosﬂé%g@ooo the Plasm d desi gnated pVg4: HUIPRO140 ( mut
B+D+l ) - VH (ATCC Deposit DesignatTontPTA- BD9%ss ¥ probicipeptandeencoded
by the nucleic acid of°C&%y ansibedni ceuhA sting23 or obtai nabl e by the process
of any of clains 80 to 86. 88. A kit for use in a process of producing an

‘adti - CCR5 anti body cenpri ai Mgctor comprising a nucleic acid sequence

enceding a light chain of ‘an  anti-CCRS5
antibody, wherein the light chain comprises

the amino acid Sequence set forth in SEQ ID
. NO:6; and

b _
) a vector comprising a nucleic acid sequence

encoding a heavy chain of an anti-CCR5

antibody, wherein the heavy chain -comprises

the aminc acid Sequence set forth in SEQ ID
NO:3, or a vector comprising a nucleic acid
Sequence encoding a heavy chain of "an anti-

CCR5  antibody, wherein the heavy chain

comprises the amino acid sequence sget forth
in SEQ ID NO:12. |




a) a vector conprising a nucleic acid sequence encoding a |ight thﬂjﬁr'? ?ﬁf
an anti-CCR5 antibody, wherein the light chain conprises the amno ag d
sequence set forth in SEQI1D NO6; and b) a vector conprising a nucleic
acid sequence encoding a heavy chain of an anti-CCR5 antibody, wherein

t he heavy chain conpri seSEQEREEaMITONGCI d sequence set forth in SEQID
NG 9, or a vector conprising a nucleic acid sequence encodi ng a heavy
chain of an anti- CCRS anti body, wherein the heavy chain conprises the
am nog, aci th in SEQID NG 12. 2 2 AUG 2006 SEQUENCE

L ST 3%8(8@&%&'%&@%‘%%@@% CALS, INC. PROTEIN DESI GN LABS, |INC.
<120> AntpirofdRbpiitdibodye <4@0> 2048/ 57906- D- PCT- Si ngapore <140>
200404610-8 <141> 2003-02-21 <150~: US 10/081, 128 <151> 2002-02-22 <160>
13 <170> Patentln version 3.1 <210> 1 <211> 31 <212> PRT <213> HUVAN
<400> 1 Met Asp Tyr Gn Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr 1
5 1614% Spfi-CCRS Proil®yly G n Lys Ile Asn Lys Gn lle Ala Ala Ala Arg 20 25
30 Page

<130> 2048/57906-D-PCT-Singapore

<140> 200404610-8

<l4l> 2003-02-21

<150> US 10/081,128

<151> 2002-02-22
<160> 13

<170> PatentIn version 3.1

<210> 1
<21l> 31
<212> PRT

<213> HUMAN

<400> 1

Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr
1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Lys Gln Iie Ala Ala Ala Arg
20 25 30

Page 1




2 2 AUG 2006 <210> 2 <211> 15 <212> PRT <213> HUMAN <400> 2 ﬂ@{ﬁ@ﬁ Al a
Ala Ala An Trp Asp Phe dy Asn Thr Mt Cys G@n 1 5 10 15 <210> <211>
27 <212> PRT <213> HUVAN <400> 3 Arg Ser G@n Lys Au Ay Leu H's Tyr Thr
Cys Ser Ser His Phe Pro 1 5 10 15 Tyr Ser An Tyr @ n Phe Trp Lys Asn Phe
An 29925 2<210> 4 <211> 17 <212> PRT <213> HUMAN <400> 4 G n G u Phe
Phe ngﬁ Leu Asn Asn Cys Ser Ser Ser Asn Arg Leu Asp 1 5 10 15 dn <210> 5
Page 2’3 2'°AUG 2006 <211> 429 <212> DNA <213> Hono sapi ens <400> 5

t ct agacgacmat gaagttg cctgttagge tgttggtget gatgttctgg attcctgett 60
ccagcagtga tattgtgatg acccaatctc cactctccct gcctgtcact cctggagagc 120
cagcetigeatmphgt t gcaga tctagtcagc geccttctgag cagttatgga catacctatt 180

<400> 2

His Tyr Ala Ala Ala Gln Trp Asp Phe Gly Asn Thr Met Cys Gln
1 5 i0 15

<210> 3

"--==-»"'

<211l> 27
<212> PRT

<213> HUMANW

<400= 3

Arg Ser Gln Lys Glu Gly Leu His Tyr Thr Cys Ser Ser His Phe Pro
1 5 10 15 '

Tyr Ser Gln Tyr Gln Phe Trp Lys Asn Phe Gin
20 25

<210> 4
<211> 17
<212> PRT

<213> HUMAN

<400> 4
Gln Glu Phe Phe Gly Leu Asn Asn Cys Ser Ser Ser Asn Arg L.eu Asp
1 5 10 15

Gln

<210> 5

Page 2




tacattggta cctacagaag ccaggccagt ctccacagct cctgatctac gaagtttcchy 240 2008
accgattttc tggggtccca gacaggttca gtggcagtgg gtcagggaca gatttcacac 300

tt aagat cag tagagtggag gctgaggatg tgggagttta ttactgctct caaagtacac 360
atgttcctct cacgttcgga caggggacca aggtggaaat aaaacgtaag tagtcttctc 420
aactctaga 429 <210> 6 <211> 131 <212> PRT <213> Honp sapiens <400> 6 Met
Lys E%U"Pr‘bzg\/al Arg Len Leu Val Len Met Phe Trp Ile Pro Ala 1 5 10 is Ser
Ser %{ P le Val Met Thr Gn Ser Pro Len Ser Len Pro Val 20 25 30 Thr
Pro Gy GIuAPro Ala Ser Ile Ser Cys Arg Ser Ser Gn Arg Leu 35 40 45 Lou

- Ser Sefa-TYfo ga{ieﬁsThr Tyr Leu Hi's Trp Tyr Leu Gn Lys Pro 50 55 60 Gy
Gn Ser Pro Gn Leu Len Ile Tyr Au Val Ser Asn Arg Phe Ser 65 70 75 80
Page 3 2 2 AUG 2006 Gy Val Pro Asp Arg Phe Ser Ay Ser Ay Ser Ay Thr

Asp Phe Thr 85 90 95 Leu Lys Ile Ser Arg Val Gu Ala Cu Asp Val dy Vval
Tyr T%40>Cys 100 105 110 Ser A n Ser Thr His Val Pro Leu Thr Phe Ay dn
dy THRIRyRVERtIaRYEY 20tdABoo@tgttdaroby SyalB0ccte@ I cdrgee211> 863 <212>

DNA <213> Honp sapi ens <400> 7

pv—

cecageagtga tattgtgaty accrcaatcte cactctcoct gectgteact cetggagage 120
cagcetecat ctettgeaga tetagteage gectteotgag cagttatgga catacctatt 180
tacattggta cctacagaag ccaggccagt ctccacaget cetgatctac gaagtttcoca 240
accgatttte tggggtecca gacaggttca gtggeagtgg gtcagggaca gatttcacac 300
ttaagatcag tagagtggag gctgaggatg tgggagttta ttactgetet caaagtacac 360
atgttcectet cacgttocgga caggggacca aggtggaaat aaaacgtaag tagtcttcte 420
aactctaga 429
<21G> 6
<211> 131
<212> PRT
<213> Homo sapiens
<400> §
Met Lys Leu Pro Val Arg Leu Leu Val leu Met Phe Trp Ile Proc Ala
1 5 io0 15
Ser Ser Ser Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro val
20 25 30
Thr Pro Gly Glu Pro Ala Ser Ile Ser Cy¥s Arg Ser Ser Gln Arg Leu
35 40 45
Leu Ser Ser Tyr Gly His Thr Tyr Leu His Trp Tvr Leu Gln Lys Pro
50 535 60
Gly Gln Ser Pro Gln Leu Leu Ile Tyr @lu Val Ser Asn Arg Phe Ser
70 75 80

65
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atgttctgga
cctgtcactc
agtt at ggac
ct gat ct acg
t cagggacag

ttcctgcttc
ct ggagagcc
atacctattt
aagtttccaa

atgaagttgc ctgttaggct gttggtgctg
attgtgatga cccaatctcc actctccctg
tcttgcagat ctagtcagcg ccttctgagce

ct acagaagc caggccagtc tccacagctc
ggggt cccag acaggttcag tggcagt ggg atttcacact taagatcagt 300
agagt gga ct gaggat gt gggagtttat tactgctctc aaagtacaca tgttcctctc 360
a@t?%agg P&ﬁg’@%a@?%ihﬁ FoaRarsr iy 893 Cledio>A® 2pe1Thrd57  <212> DNA
<213> Hormp sapi ens” <400> 8 acgcgttcac catggaatgg dgcggagtct ttatctttct
cctgtcagta actgcaggtg 60 Page 4 2 2 AUG 2006 tccactccga ggtgcagctg
gt ggegl ei-g 0e9ga0aed a9 H1RAR0AL G, 3029011 686 L40-4t ggaci et c ctgtgeagec
tctggttaca ctttiapagtaa ctattggatigsggat gggtcc 180;7gccaggct cc aggcaaaggg
ct.ggagtgga ttggcgatat ctaccctgga gggaactaca 240 tcaggaacaa tgagaagttc
aaggacaaga ccaccctgtc agcagatact tccaagaaca 300 cagcctatct gcaaat gaac
agcc?ﬁhﬁgaE@égﬁﬁgﬁba@ahgﬁ@g%@{ébrtﬁnighg@aa(360ﬂug®agakucgg t agt aact ac
gtgttcgeet ggtttactta ctggg aa gggactctgg 420 tcacagtctc ctcaggtgag
tccttaaaac ctctaga 457 <210> 9 <211> 141 <212> PRT <213> Hono sapi ens
<4007 91\t du Trp Ser Gy Val Phe Ile Phe Leu Leu Ser Val Thr Ala Gy 1
5 10 1513d/aﬁf Hs Ser Qu Val An Leu Val Qu Ser Ay Ay Gy Leu Vval Lys 20
.25 30 Pro @y Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser @y Tyr Thr Phe 35
: 40 45 Ser Asn Tyr Trp Ile Gy Trp Val Arg An Ala Pro Ay Lys Ay Leu 50
55 618 W Trp Ile Ay Asp lle Tyr Pro Ay @y Asn Tyr Ile Arg Asn Asn

cagcagt ga
agcctccatzzelag’(.f}mﬂ5
acattggtac 180
ccgattttct 240

<211> 393

<212> DNA

<213> Homo sapiens

<400> 7

atgaagttyge ctgttagget gttggtgetg atgttctgga ttcocctgotte cagecagtgat 60
attgtgatga cceaatctee actceteecctg cotgteacte ctggagagcce agectccate 120
tcttgcagat ctagtcagecg ccttctgage agttatggac atacctattt acattggtac 180
ctacagaagc caggccagte tccacagete ctgatctacg aagtttcocaa ccgattttet 249
ggggtceccag acaggttcag tggeagtggyg tcagggacag atttcacact taagatcagt 300
agagtggagyg ctgaggatgt gggagtttat tactgctctc aaagtacaca tgttcctote 360
acgttcggac aggggaccaa ggtggaaata aaa 393
<210> 8

<211> 457

«<212> DNA

<213> Homo sapiens

<400> 8

acgcgtccac catggaatgy agoggagtot ttatctttct cctgbcagta actgcaggty 60

Page 4




65 70 75 80 G u Lys Phe Lys Asp Lys Thr Thr Leu Ser Ala Asp Thr ﬁlmﬁﬁmﬁ
Asn 85 90 95 Thr Ala Tyr Leu G n Met Asn Ser Leu Lys Thr G u Asp r a
Val 100 105 110 Tyr Tyr Cys Gy Ser Ser Phe Gy Ser Asn Tyr Val Phe Al a
Trp Phe 115 120 125 Page 5 2 2 AUG 2006 Thr Tyr Trp Ay A n Ay Thr Leu
Val THEcVatoeSeytGepctdBotdBEt¢dl gre@l@rt 1 Groc24dabzcd 23 ags2d22 DNA2&213> Honp
sapi ens <400> 10 at ggaat g%a gcggagtctt tatctttctc ctgtcagtaa ctgcaggtgt
ccact@Egal” 60t HIgeEGT LHFAGuEn CEE ot iy fGgbtacg tgtavatgetcg gag8lt ccct
t aga t acac tttca taac tattggatcg gatgggtccg
ccag%éec%%ggtc]l%gggctag%%ggagg cagt% %%agg%%cé‘tat?bﬁ(’f@ (it 4FEe t94Ee ‘tg $94g ggélct acat
caggeagaic240sagagerdhl & -a9gACARNRE S CAGGEL AN GA, gcagdalactt cggagaacac
agcctatctg 300 caaatgaaca gcctgaaaac cgaggacaca gccgtgtatt actgtggaag
cagctdarggit360casagt@ac bacgotgid egeaiog g tahaeddoaet 1:QQ8gELAAY Jgact ct ggt
cacagtctcc 420 tca 423 <210> 11 <211> 457 <212> DNA <213> Hono sapi ens
<400¥ Pt aficaetTargfdaryy ageggggtTictbdatccts taobacotrgbcagiao act gcaggt g
60 tc%acéctcca t ccaactg gtgcagtctg gacctgat gt gaaaaagcct gggacttcaa 120
t gaagargt ¢ ct ‘(f:]% EG F%%@é?%&t%‘@tgﬁcagt aa ctattggatc ggat ggdffa 180
ggcaggcgcc tggacaaggc cttgagtgga ttggagatat ttaccctgga gggaactata 240
t caggaacaa t gagaagtt c aaggacaaga ccacactgac ggcagacaca tcgaccagca 300
ggcctacat gcaacttggc agcctgagat ctgaagacac tgccgtctat tactgtggaa 360 Page
<211> 141

<212> PRT

<213> Homo sapiens

<400> 9
Met Glu Trp Ser Gly Val Phe Ile Phe Leu Leu Ser Val Thr Ala Gly
1 5 10 15

Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Vval Lvs
20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyvr Thr Phe
35 40 45

Ser Asn Tyr Trp Ile Gly Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60

Giu Trp Iie Gly Asp Ile Tyr Pro Gly Gly Asn Tyr Ile Arg Asn Asn
65 70 75 80

Glu Lys Phe Lys Asp Lys Thr Thr fLeu Ser Ala Asp Thr Ser Lys Asn
85 90 85

Thr Ala Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val
100 igs 110

Tyr Tyr Cys Gly Ser Ser Phe Gly Ser Asn Tyr Val Phe Ala Trp Phe
: 115 120 125

Page 5




2 2 AUG 2006 gcagcttcgg tagtaactac gtgttcgect ggtttactta ctggggccha AUG 206
gggactctgg 420 tcacagtctc ctcaggtgag tccttaaaac ctctaga 457

141
Phe
dn
Cys
Arg
Ay
Thr
Ser
Phe
ady

AUG 2
tatct

<212> PRT <213> Honp sapi ens
Leu Leu Ser Val
Ser Gy Pro Asp Val

e AR R

Gy Asn Tyr

Ile Arg

Thr Ala Ay

r Thr Phe

f

n Asn

H s Ser

<400> 12 Met GQu Trp Ser dy Vval
15 10 15 \Val
Lys Lys 20 25 30 Pro Gy Thr Ser

G n Val
Met Lys Met Ser

<210> 12 <211>

Phe Il e
Adn Lou Val

35 40 45 Ser Asn Tyr Trp Ile Ay Trp Va

LeBu/a 58P Bya60%erGher Trp 11le Ay Asp Ile Tyr Pro

65 70 7580 Qu Lys Phe Lys Asp Lys Thr

Leu Thr Ala Asp Thr Ser Thr Ser 85 90 95 Thr Ala Tyr

k&L0>Ar 9o Ser
Ser Asn Tyr Val
Thr Val
?Q@ 5212> DNA <213> Honp sapi ens
%ctc'%ﬁgtcagtaa ctgcaggtgt ccactcccag 60 gtccaactgg tgcagtctgg

d

Thrl=Lete3val

G u Asp Thr Al a Val
Phe Ala Trp Phe

Ser Ser

130 135

100 105 110 Tyr Tyr

Met

d

Cys Ay Ser

n Leu Gy
Ser

115 120 125 Thr Tyr Trp Ay dn

140

<210> 13 <21i> 423 Page 7 2 2

<400> 13 at ggaatgga gcggggtctt

acctgﬁkgtgkﬁ@agﬁg%ggg ggacttcaat gaagatgtcc 120
cttcagtaac tattggatcg gatgggttag gcaggcgcct 180

<400> 10
atggaatgga

gtgcagetgg
tgtgcagect
ggcadagggc
gagaagttca
caaatgaaca
agtaactacg

tca

<210> 11

<211> 457
<212> DNA

<213>

<400> 11
tetagaccac

tccactecca
tgaagatgtc
ggcaggcgece
tcaggaacaa

cggcctacat

gcggagtett
tggagtctgg
ctggttacac
tggagtggat
aggacaagaé
gcctgaaaac

tgttcgectyg

Homo sapiens

catggaatgg

ggtccaactg
ctgcaagacg

tggacaagge

tgagaagtte

gcaacttggc

tatctttcte
tggaggcttg
tticagtaac
Cggcgatatc
caccctgtceca
cgaggacaca

gtttacttac

agcggggtcet
gtgcagtctg
tctggataca
cttgagtgga
aaggacaaga

agcctgagat

ctgtcagtaa
gtaaagcctg
tattggatcg
taccctggag
gcagatactt
gccgtgtatt

tggggccaag

ttatctttet
gacctgabtgt
ccttcagtaa
ttoggagatat
ccacactgac

ctgaagacac

Page 6

ctgcaggtgt
gaggttccet
gatgggtceg
ggaactacat
ccaagaacac
actgtggaag

ggactctggt

cctgtcagta
gaaaaagcct
ctattggatc
ttaccctgga
ggcagacaca

tgccgtetat

t gcaagacgt ctggatacac

ccactcececgag
tagactcteo
ccaggctcca
caggaacaat
agcctatctg
cagcttcoggt

cacagictceco

actgcaggty
gggacttcaa
ggatgggtta
gggaactata
tegaccagea

tactgtggaa

60

1290

180

240

300

3690

420

423

60

120

180

240

300

360




ggacaaggcc ttgagtggat tggagatatt taccctggag
gagaagttca aggacaagac Cacact gacg gcagacacat
caacttggca gcctgagatc tgaagacact gccgtctatt
tcgectg gtttacttac tggggccaag

agt aact acg
423 “Page

tcacagtctc ctcecaggtgag tccttaaaac ctctaga

!

<210=>

<211>

<212>

<213>

<400>

REL

i2
141
PRT

Homo

12

Met Glu Trp

1

Val

Pro

Ser

Glu

65

Glu

Thr

Tyr

Thr

His

Gly

Asn

50

Trp

Lys

Ala

Ty

Tvr
130

<210>

<21i>

Ser

Thr
35

Tyr

Tle

Phe

Tyr

Cys

115

Trp

13

423

tagtaactac gtgttcgect ggtttactta ctggggecaa gggactctgg

sapiens

Ser

Gln

20

Ser

Trp

Gly

Lys

Met

100

Gly

Gly

Gly

val

Met

Ile

Asp

Asp

85

Gln

Ser

Gln

vVal

Gln

Lys

Gly

Ile

70

Lys

Leu

Ser

Gly

Phe

Lieu

Met

Trp

55

Tyr

Thr

Gly

Phe

Thr
135

Ile

Val

Ser

40

Val

Pro

Thxr

Ser

Gly

120

Leu

Phe

Gln

25

Cys

Gly

Leu

Leu

105

Ser

Val

Leu

ig

Sexr

Lys

Gln

Gly

Thr

90

Arg

Asn

Thr

Leu

Gly

Thr

Ala

Asn

75

Ala

Ser

Tyr

val

Page 7

Sexr

Pro

Ser

Pro

60

Tvxr

AsSp

Glu

Val

Ser
140

ggaact at at caggaacaal 7 2407006

cgaccagcac ggcctacatg 300
act gt ggaag cagcttcggt 360
ggact ct ggt cacagtctcc 420

Val

Asp

Gly

45

Gly

Ile

Thr

Asp

Phe

125

Ser

Thr

Val
30

Tyr

Gln

Arg

Ser

Thr

110

Ala

Ala

15

Lys

Thr

Gly

Asn

Thr

a5

Ala

Trp

Gly

Lys

FPhe

Leu

Asn

80

Ser

Val

Phe

420

457

tca




<212> DNA

<213>

<400> 13
atggaatgga

gtecaactgg
tgcaagacgt
ggacaaggcc
gagaagttca
caacttggca
agtaactacg

tca

Homo sapiens

gcggggtetc
tgcagtctgy
ctggatacac
ttgagtggat
aggacaagac
gcectgagate

tgttcgectg

tatctttcte
acctgatgtg
cttecagtaac
tggagatattc
cacactgacg
Cgaagacact

gtttacttac

ctgtcagtaa
aaaaagcctg
tattggatcey
taccctggag
gcagacacat
gccogteotatt

tggggccaag

Page 8

ctgcaggtgt
gygacttcaat
gatgggttag
ggaactatat
cgaccageac
actgtggaag

ggactctggt

ccactcecag
gaagatgtcc
gcaggcgect
caggaacaatbt
ggcctacatg
cagctteggt

cacagtcticce

27 AUG 2006

60
120
180
240
300
360
420

423




