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WD 2005/ 077018 PCT/ US2005/ 003907 METHODS OF TREATI NG

SKI' N DI SORDERS RELATED APPLI CATI ONS Thi s application
waeb@sosothe benefit of U S. Provisional Appli ceaT/o82088003907

5 60/542,311 filed February 6, 2004, the entire

contents of which are hereby incorporated by

ref erence hMEéFHODBADE(GREANIﬂ\TC%Kﬂ\TaﬂSQR@E%St s about

4.5 mllion U S adults. AVEVIVE(r) (alefacept) is a

10 bi ol ogi c agent approved for use to treat psoriasis.

SUMVARY OF THE | NV@EAWDU&PPLI@R‘M@NB provi des
nmet hods of treating vari ettygof condi ti ons, including

T- ddig appiditionedping rﬁlo;h hanefisof €.y ProviginpalyApplication No.

60&42?1&519 cg tl’lgag‘}’§ ﬂgi %ne%gée %%tel%ts‘?’ kf whl ?lggée fé%rgg 1nco15£10rated
bylryﬁmlgggereﬁﬂ lergic and irritant cont act dermatitis,
I'i chen planus, alopecia areata, pyoderma gangrenosum
vitiligo, ocul ar cicatricial penphigoid, UV damage
and urticaria. The mtﬁg@%(#@emﬁed herein relate to
the adm ni strati on of | es of an inhibitor
of tHeriddifafBictsDBout 415 iiohi (08, adull.  AMEMIVE® @ldfkdepd) is a
pol ypepti de, ., a sol ubl e LFA-3-i mmunogl ubulin 20
bl((lPél)C aﬁ@@laéwoﬁ?‘bgoéluﬁe QUESRT BOTIAWEI VE(r) (al ef acept)
(hereinafter AMEVIVE). Miultiple cycles of treatnent
wi th such agents have been found to prow de nore
si gni f| cant MAR ) rem ssion

peri than a sin “t era ) .
Cycl Hheghvaigr aﬁvl‘i/a TN o5 ?feé{l%f‘ yaﬂ%ﬁ BpRHGRE Ticfuding T-
ceﬁ%’éd‘id‘[éﬁ‘é’dndﬁioﬁg o, ;bereTicentfediated canditi6hs le€ dkin conditions
nbodi nent, the nethods described herein relate to
such aspsvsinsis.olopdedermetifinsutneovscheell hagnghonias aergiceandepitant
COB%HH%[ nVGﬁ{ls lr(} efnep Elaﬁ’lu;siglopecc(l)an%:%? O&C;Tﬁg géﬁ%&%suglé vitili 0,

oc@laf eicagiialp @rﬁﬂlﬂgéldOUVd(mﬁIargb ad urﬂftfaliﬁl fThe Infetbéd described herein
enbodi nent , e condition is a nedi ated

relaterte dhopdminiseptian ofsgumn@ YEier 54 il o et RSV 6T g
infrdTHoh e % SIS EFA3 hERBLARAL o 6D b RIAM NASH-iEfRSlubulin

(Id)HAsicn pﬂit@iﬁ)e\m‘m WANMB VAV E@tﬂa&cﬁ’acept)F(helfeﬁtaﬁbt ;AM]EWEVE) Multiple
sol ubl e, CD2- bi ndi n LFA-3 poly ide is an LFA-
cyF 98 PORCHTSTOY M Mshgonts Ay een) DL S PBEs T ieg icant

regzdg% é?g 7@8%%@' l%%%%g% %60{1785 Bfm3 difcle LyMOof therapy or a

double cycle of therapy with, surprisingly, no apparent additional risk of side effects.

In a preferred embodiment, the methods described herein relate to treatment of

psoriasis.

Accordingly, in one aspect, the invention features a method of treating a
condition, e.g., a skin condition such as psoriasis or other skin condition described
herein. In one embodiment, the condition is a mediated by memory effector T cells.
The method includes administering a multiple course of treatment (preferably at least
three cycles of treatment) of a soluble, CD2-binding LFA-3 polypeptide to a subject.

Preferably, the soluble, CD2-binding LFA-3 polypeptide is an LFA-3 fusion
protein, e.g., an LFA-3/immunoglobulin (Ig) fusion protein. An exemplary LFA-3/Ig
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fusion protein includes a soluble, CD2 binding LFA-3
pol ypeptide fused to all or part of an Fc region of
w@rosnGo1e. g., fused to all or part of an | gG PERU$2005/003907
chain hinge region and all or part of a heavy chain
constant region. In a preferred enbodinent, the Ig
fusigs porieipriegledes acohbils 1(53?0115111@1!1% Ladi-Apotypeptidediisagizo altion part

Of%fl Pgsirﬁgg}&gﬁ t ! ,h Fg’?‘gé’s?& t%%(ljl%r%a}teeﬁgln T%% h szac;ﬂiaﬂlq}{ﬁ%%éion
and @@ or pRA IV Y h@ikéy éhalrﬁétdls&hi re@ionalin h@@&‘érrétﬁérhb@ﬁmanﬂfﬁ Ig
region of a human I g3 heavy_ chain. such fusion

fugipp prateinicensayeyf the amingsterygal 82 émw&@eﬁsw mgiuredd-8, the C-
te 1%1318]%1115 QClgg :of’l ﬂ}\ﬁj%ﬁ %@%éfglflg? Esg‘i) L %tcgg-g%il@g{cﬂl (ﬁ‘@{dn%a%rIgGl

heé@ﬁ&ﬁﬁ,?aaa allAveMesdt past of @ IH3 fegibni of arfumeandgGaihkaviectrim One
bel ow. 10 The nult |Ig]| e course of treatnent . includes at

suplg fiston Pt 8 yeYIES TYE- AMEVIERS creqdrd by B msert Geniawed
plés%le dPRAFABH Y Bgﬁ'éd: With ﬁgﬂén‘agn ‘fg}? egglu\ﬁ‘é (fohle@tlon under the

peutlc agent m ni st | east tw ce
actessionwmehbey ATR)C 687265 tAMENIGH igidescnigedrninodretdatail herein below.
t her apeut ent i s not adm.nister wher e
oot 1o SRER et e Mg S Fire DR of fedregt, cach
cy@%tlﬁﬁﬁﬂ‘m? Q@‘ aﬁ‘l‘ aﬁh{lﬁfs’tr% }(elrreli d'uﬂn% B8 QY £ih8rap@iRte agent is
referab | east as (g)as the 15 adm ni stration

adpmmsmed atrheagbwecee rf@biméém ar¢sepenidd th‘lr@ wlogh te therapeutic
cl udes our | e
s 8P lbis 5 bynoBeth ne o ot onehl g g
infeyedl BStwekiBlinhisteYieh€dAYin the @8R pRéferibleat Hdwas long as the
adm ni stration_period of each cycle of the nmultip

adggpistationeneriod. b seras ewbedimsptsi Gie él@%l@?lmcﬁ@fée wlud@s gt leasé four
})}Efegl ﬁ\% @fe@,tsﬁ{ Qsegevfe 19? el%@(: dl § N ¢ c}es twelve
e m nits I on I S S I cl e

cylcmg of treatﬁienmﬂmare?_ The Iadmpawttnon pE:ﬁsq‘b ofiexeh cgclg of tHeQnultlple
elicit_a selectig | evel of ren133|gF@_s measured by a

coursersaR Be Prrselselpd o s dsteraingd X s 25 8 ¢a%e Bigyyider for'the
pa?ﬁ@@&';ﬁﬁ@ﬁt ngﬁﬁllgqgéégk&lﬁfnﬁﬁtahﬁlggelﬂﬁf is Qggiec ;1 SIIJ) teh@lt a

weeks, east
thampwéwksspoﬁﬁ: e\gada slicit a neleated lputl dfsernispionak Ir;cabged/\hyem

4. d 24 wee referred e ach cycle
il nerrg fichi s Bore i e BRPO iR e cRBT T SR
pehba P& yRepiiedrs, 4Plchal lloovess, by 1ehe: 1BRksks Oft 168614 %&ksngo

whi ch the patlent i s eval uated at |east once for an

wesks ot tnom, buhxs, typjeally basween 4 and Hewegksutn 8 pedfersed erppodament,

e
e IR 5B ot 2. Geo SRS AP ERLion P PisirEsmis
ollSWb@Bg en \:\Ieblaeﬂoﬁl’éﬁ dueisg whﬁkﬂfﬂhe ga@sfnt & waﬁmwdm 1saytcdme ifér an

the multiple course. In sgne nents, the res
effsst plgfhe agint g, ¢ herapeyis effest of %@dﬁﬁff@qt 2 2 prrfprsed %bpdlment

thb ?es?‘éeﬁo?aosf{éagglé éﬁﬁ?%s\éllge?/: ¢ regf?gﬁre rﬁr@ltlgg'r‘htoﬂﬁsﬁ é@fsog 1&?’&%6%‘5’[
pdmlodd)lf agprdyEd\ts&ypkelly tephiliipleomnrse e Iiashma embemmd:n’at tha rest period
ofﬁﬁ%ﬁgtr@c%g(gﬁ% %lélitl %%gge;jctaﬂg)e ileast aet%?tsggt legst qg months, at
least 3 years, 4 years, five years or longer.

The soluble, CD2 binding LFA-3 polypeptide can be administered at a dosage
ranging from about 0.001 to about 50 mg binding agent per kg body weight. In one

embodiment, the polypeptide is administered systemically, preferably by intramuscular
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enbodi nent, the pol ypeptide is adm ni stered
system cally, preferably by intranmuscular 2 WO
wWQe@SH0MTH18 PCT/ US2005/ 003907 (1M or i ntravR@Dus2005/003907
(I1V) route. The adm nistration period typically
i ncludes periodic admnistration of the polypeptide,
(IM) ar. intraveneus(TWe edute. t Thecasinzinistretion pesirid- typisidlyincludes perlodlc

RS oTIE RRLUBERL L o LYRLE e LB o

&ﬂny n'l“ﬁ& 86K HepMeliM gf)i%‘dﬂ? adthRfistesa APl Bnit aoﬁtg%ad ‘iﬁg from 2 to
bol us) and"a unit dosage 5 rangi ng7 from2 to

15 whewheradmingsteredbly BY rauts tfoueeangiler %an boluq)omé 3 ums dosage

vl forn oo o P e B TRl (GBI 86 g5 15 me T

injediny.0l ubl e CD2- bi ndi ng LFA— 3 pol ypeptl de durl ng one
or both of the administration period and th

per ilpgneembedimenty Bieangthod Wélqﬁim; @Y%maémééhﬁ @@JeCi @Pflﬂﬁe ffpsts of
{
the ljﬂ)g% ?jﬁgﬁbmélgg IL??\E) g?ly#)ﬁégr apeu gﬂ% rgf ﬁ&tﬁro'ﬁ'ﬂfk gdﬁllﬁllgﬁatwn

peﬁg@ mﬁddaha frésD gerﬁditBofrﬁabh tylleincthe radtigle cousat ment , e g.,
UV radiation radiatio cycl ospo
pr edh p%ﬁ@bOdﬂme% thie %ﬁ%w&%ﬁf é‘%@ﬂ% tﬂ? %{W%%ls
f
adglgg)ﬁ%l tfg{ar%ﬁ%lg@ gg PﬂfURIﬂ]lg&?dq BeRE thé— Hﬁll Hcbk088f treatment,

Istered during th m ni stration
€. gn,dﬁv aadiatiin (ergy, WVIB radistion) eycloshoror A, nrsdmmm, FK606.ng

RS teete iy BT BUR HoLE RS RaRrt o B ey
ag@nt-Eaﬁ 8b hdlﬁﬁfi’ét@t%@ quﬁﬂfg the @Hﬁl%lﬁ’t@d’tloiliﬁﬁoésdlﬁﬁl‘grth@&bﬁpenod or

g., dermal cell proliferation, raised red plaque
botlndmng@mﬁorgaaneyﬁmelgs i tching, cracking, stinging,

bur gllﬁlgggla]%cr:t 1? Rre %erabq? a%!u%%ﬂg %T?fglqu gt[ﬁig‘c?s %Rldlg ?ﬁ’og% ﬁ/ﬁg Rave

di a psortasi's

sympisany ¢ AT telphi¢drtedRindisigdef suth aapiorisia, csgtbﬁﬁﬁial cell
having psoriasis. The nethod i ncludes (a) selecting a

prelifgfagen. wised Frg Mg fermasion; scplpessy Heliag, crasking, stinging,
P ELER MR HRLEE LpB bl S0t p R IR i i

CD2- bi ndi ng LFA-3 pol ypept| de and (b) adm ni st er| ng a
further cycle, . fifth,
s evdR@ROE BN, e e RicT BhFEghoatotd dfpatiae a gibicet Having

psbfi&dd nﬁfétm@cﬁo@mcﬁﬁleéj&b Se16d8eli é’ﬂl@{é@gh:&F iy BadPR1YRERID HRles,

to the subject. In another aspec the T nvention
e.g.owlagting a vebjbade the betsrssa?thawglgélaé @b]eesittwo eycleadfitrsitngnt with

be t d t h I
Lt ab A S e SR T T
thilderoneh, reh, ke, vsleath, Bighthy inti) Ger@h oPfiYé €ydg of treatment of a
soluble CD2-binding LFA-3 polypeptide to the subject.

In another aspect, the invention features methods of treating a subject, or
advising or counseling a subject to be treated, with a soluble, CD2-binding LFA-3
polypeptide described herein. The method includes instructing or providing
instructions to a subject, or another individual, e.g., a health care provider, e.g., a

physician, nurse, an employee of a hospital, HMO or other entity that provides health
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instructions to a subject, or another individual,

e.g., a health care provider, e.g., a physician,
wose770e enpl oyee of a hospital, HMO or ot hePCEES$1005003907

that provides health 3 WD 2005/077018

PCT/ US2005/ 003907 care, that the subject should be
careghitanths sehjed shoutd bt agimisered s enwfiplercettserehireatmsnt daseribed

herein. The met hods descri bed herein can be used to
heeibat any condition nediated by 5 nemory effector T

cells. The methods described herein can be used to

treat skin conditions such as (i)sori asi s and. .
scl| dheaestinals dasrtibad hersiti ganderiged fodieat aujegpngdifion mediated by

I nf | apmat o owel  dj . i bl At .
e K EERe, T RSO o o g Hekif perlnicedly oot s
coidiflosCdueh asipdomasis ahd ERtrbferPRSaR] #oi-Hih hndiiidns BRAMINGS
~ Figures 1A and 1B depjct the am no.acid and, nucl eoti ile
infipen BRI CieaseEAREHIS| RRETANIE ROFF BIBTAIOd ALy g tiple

[ %%@ nds to amno acids 1-28 of Figure 1A
Sd?’liog{sh%?lué%fe&{ g regi on corresponds to am no acids
29-120 of Figure 1A, and the 1gGl region corresponds

to am no aci - of.. i gure 2 is a
bar graph of—éﬂégégggén ggqgﬂ§ﬁ§éﬁ?%§§gﬁgg¥ients

achipggy|001 LA 1BQepidt the WifY adidehd Budlestids séfuefées of an
treatfrent for cycles A-D of a nultiple course of

LRA-84gGdnsion piotdin. AR sizml pEptideraergsponda taypraign agids fLhis of

.benefit and r [e nse. | 11 pl: f ¢
R d et P AT e FOT o B g Bibd By ARAE6r Rure 14
and e 19GARBgioh cohespbRdd thumihenginl 1f-34eslfgae 1AL me in

four psoriasis patients receiving a nultjﬁle cour s

of tHignEe Adhe by SrAPhANEhe Dercentagn Rlgsariasus patig fé&ﬁhlsvmgﬁ’é\SI 50

- f H .
B GRS T R 3 RS S of gamens

witlsAMEVRfE) of the percentage of patients achieving

PASI_ 75 at. an 25 tionme duri,ng a nultiple course of

i nt rFawﬁéa%ae{aW 0? f@dﬁtﬁﬁ%ﬁ&%f%ﬂ%ﬂ%ﬁ?@ﬁf\%ﬂ% fRle cqisq of
trern MR RRMAMEREVRSLESRIAGS. of patients achi eving PAS

g . !

at any tine during a multiple course of IV, o
t r edtigmrat ine bar ginghoftie nRixipoyre leneth of rgspensphmefin foyes psoriasis

ercentage of patients [ ' . "clear" or
paggrft%e&:w%geaawﬁllpl%‘b%%ssee@% %fl %gérl?‘gglt@n‘g% ﬁ?ﬁg a nultiple
Courgsgure® it ¥ gtapBalf iRtheani C4-80-AMERduMs forfpaients hadngsa a

raph of the percentage of patients achieving a PGA of
mlﬂtipﬁ course of trez?cment with %MEVI\?E g

Figure 6A is a graph of the percentage of patients achieving PASI 75 at any
time during a multiple course of intravenous (IV) treatment with AMEVIVE. Figure
6B is a graph of the percentage of patients achieving PASI 50 at any time during a
multiple course of IV treatment with AMEVIVE.

Figure 7A is a graph of the percentage of patients achieving a PGA of “clear” or
“almost clear” responses at any time during a multiple course of IV treatment with
AMEVIVE. Figure 7B is a graph of the percentage of patients achieving a PGA of
“clear’ or “almost clear” responses at any time during a multiple course of IM
treatment with AMEVIVE.
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"clear” or "alnobst clear"” responses at any tinme during

a nultiple course of IM treatnent with AVEVIVE. 4 WO
wWQe®SHOMTH18 PCT/ US2005/ 003907 DETAI LED DESCRPEIVUEI05/003907

The net hods descri bed herein relate general ly to

mul ti pl e course theery with a soluble, CD2 binding

LFA- 3 poI ypept i de DETAIRED PESCRBIION T cel | - nmedi at ed

dis Qriasi I r

nas peahpatsisirtpE PSRRI el B riubPl St Mk vian o

soR®ld, 0t Blﬁ&ﬁg AFA-RebEpepstiddcubihe tlfémﬁieﬁt of Tbbl@ﬂrmalyatw diborders
surprisin apparent additional risk _of sid

g
(e.&f, Peariasis). Muammp goursr therapY hawnbspa fpunsktopreyide aptaply, IO%ger
t

rem%sx%n Gerils BF AT \fibiddsse g@lelb ?di)g%%m Wb o
app@k@hﬁﬁdﬂltﬁfneﬂnmoﬂs&&saffebw ce (the |nterval betvveen

adm nistrations is referred to as the IA), followed by

(b) a rest period during which the therapeutic agent
ngﬁl%@hoﬁf@ﬂeﬁhﬁ&ﬁd The rest period is substantially

st 4-5 tinmes longer, than the
| ongestisell Aereamd "cyclgl ceiftmaﬂhéry imfludes aas)tanavsirﬂlma@atm nehied

aufae ittt Deiptudforeent AOT YRR Ah lrope s Uepiarel brizgen
ad®inik@RIns & referre@ to %s thl: 1f%110\9v'éd b)lr@)) a]rgst‘ifeng@ dﬁhﬁ@ﬁhﬂ:‘h the

preferably regular) ervas ically,
therapdutic sigertis mrt a;denme@rqu Thefrest op 18;sub&§ﬂglailmlorger e.g., at

Ient t el
o3 oo Bl P R AT w Bl aplpa oo the
adgfifisRationepefiod. PAShg e @Irmﬁl%ﬁhtu?rﬁpen%ﬁ&)f tiesdych Hetgettacan be
i ncl ude m)mtorlngthe atient for a resagnsetothe

adphgistaprsiptieestedydnb> .d0g12, 14 {hdBaslitineesef freioraly regular)
infBhA% Of oSG b '&dﬁnﬁ?crd?{(oﬁf RHOES Sy e AR St o

adm ni once a wee
exaibii nprstseRtied mevebef am@hdraﬁdrmﬁehisebge, a.gl2-paeselectedRASI score,

RS T8 0 PR AR
re%@l@@%)rfﬁmhe}%ﬂ@ﬁﬁc é@eln (ek?ng : gEl!&ﬁnefﬁQt o*DsidS8ffedf. Elr

admnistrations d adm ni stration period
prbferrpd ejde,rtbelagamb rschdrmmssretdrmlcas vgpele dugsg a il Atvesokadministration

pedgiieITay iy 4 [Pk FSEPgio My {8 Pt N oy o

heaRB Sark padvidQ.at l@stonkban 15 or less than 10 days. In
preferred enbodi ments the interval between

admiInipsefered enbodimenbibere vaillhedpss thaneS0, 48ndhi28or dbi on
(ﬁ)l?lﬁfs&gnons Qﬁg e ;Jd%nﬁ%{llat?/(ﬁﬁr 1¥ ydggn n{) & ?é}{eqi etn?oo(aﬂﬁélﬁgt 5

examnpl e ration perio
grbﬁemsmpbétweema@hsmwdjarcrelﬁttddﬁainj‘sﬂﬁﬂions (IA) in the administration

period of the cycle is less than 30, less than 20, less than 15 or less than 10 days. In

preferred embodiments the interval between administrations is about a week. The
administration period of the cycle can vary with regard to dosing strategy. For
example, if the administration period is measured in weeks or months, the
administration period can include monthly, weekly, bi-weekly, semi-weekly, or daily
administration of the agent for a specified number of weeks, as determined by a heath
care practitioner for a particular patient. A preferred administration period of a cycle

includes about 6-24 administrations with an IA of 3-15 days. More preferably, the
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30 adm ni stration period can include nonthly, weekly,
bi - weekly, sem -weekly, or daily admnistration of
wao b@sagem for a specified nunber of weeks, asPCT/US2005/003907
determined by a heath <care practitioner for a
particular patient. A preferred adm nistration period
adpfinigtratja period of ugurels iadbedes about4 Oaldhadminisiraionsritiyem FA of 5-9
4.0 | A of 3-15 days. More preferably, the 5 WO
a?605/077018 PCT/ US2005/ 003907 adm nistration period
of EIanMﬁﬂe%aﬁdﬁ cihe 86 padsilils ad bngs astTomges thaal {heperivl Hhring
an | A of 5-9 days. _ In sone cases, the rest period.is

whish f Im@eatshas @rsub%wgal renpigiive offeet Qrethe patienirasmacaswrei by 2
stapngl% enfﬁ’néal H’l%ﬁsu?e SH déx%ﬂﬁ)'le E‘ne rgépﬁ)%g?% ?or%f};sgﬁgilgﬁgg eg?durmg a

as neasur e
cyEl of@peattidng car b\@tlfee;ﬁho@ eirirgwhich aa;pacsﬁed B:mmsm HNree anm

durin cle of treatnment c l.od_duri.ng
s%nmﬁge@ffe%m Fesle flor FAST B 94 ZAShR o7 Ssheri iy Phsigh Globa

{ﬁ?&ﬁl@ﬂl ?&f &g, (’?‘1§|"cl%9r"%5 n Skt &é&r")qﬁ nﬂan?tgﬁ% fdr%hger
ySICI FKs'sessnent scor€e (e.qg.
Howewea)d restrpehaﬂrthrﬂhs atl lesat 49 long asrﬂme memispiod ,penod isdmgleally

However , rest period tha at | eas as
ek G b T o 8 B DRy D ase B DR el Aqeg Yo In
so‘;(l?eaﬁrn%od?m&lts tRetseRRHod 18 Rek? 1 YRA! Pref@alily at RA5VBSHomhs, 2

and 5 years. In sone enbodi nents, the rest perlod i's
yeats, p@ amnths %@monthf@r 43 moaths y48anoméagt longeryont hs,

year g,, 6 non ths h

| on gé mu t1p ?lfrfép? ecagﬁe%t rterfg o t%f’ € cy%leg%ﬂr z?rm%ﬁt The
cylcfb@S\ht}ﬁlh h @filEH16 kesrsObf ﬁ*éa@rﬂéﬁf&ﬁh be Tdtﬁtlcal)b@t ﬂﬁ:y\ﬂeédlndit b2

mul tiple course_ of treatnment can be jdentjcal but they

idpttcsl, s> they may b diireniiin desing strategy,dusimg theadminisiation
pé(l)‘ﬂ)ddglsl S a%foh%tf% F%]ié‘? q%rﬁggf? ngﬁﬁﬂisﬁtaggﬁ ?&ﬂ)d P&st b%d or

1 ONn 0
banntFo edatpld, @ﬁmﬂﬁple&ﬁurse eftregimenioday mcludb G ﬁ]EDcycle

BRI 1 G 5 Al Bl 12
wOAE o1 s %Hox@&f@r)}n b?tars@édn‘arbyelfe ce‘h@ﬂn\é%ff 19|vlféé‘1¥§ df B¥cel@eckly

weeks o a second cycle
achmnstrahomgf AMMWEE@IHQW@& bp acr@tweckd gf @@ year during which the

b gpac b s i e atbon Bt DRl B i ¢ok

cdngmlfég b¥Y 1) REEIBUS seri-kRex1p atiin@iétratioalol qmﬁe@yedtﬁ)agam followed
third cycle consisting of 10 weeks of sem -week

biatva yeass efaestofelloed ioptionadly bydd} succesgvatcyeles| eemeaﬂdltwal
fou\lbfﬁ R %th?fse(/ n%ltl eléh% lc?&@sﬂp&??&eonal Iy by (d)

suctessive onal fourth, fifth,

Si xtn, prs&med bh;bo&in@ﬁmtdw tiyredt @8riod amdihe rerﬂﬁtp#mefﬁeroeimre“aeeiwith
enbadi nents, the rest period and the rem tt|v?l ef f ect
inpreesinggBmiren of cypice AurERg mEuHp eoures oftiraiaentq fhe fgrepse in the

aiMidd O Re CRUP &R LI bRV EERLct wiRSab D HcRASRg Ik BE treatment is
preferably at least 10%, more preferably at least 15% or 20%, more preferably at least

25%, 30%, 40%, 50% or more. In some embodiments, the rest period and remittive
effect for the third cycle (and/or subsequent cycles) in a multiple course of treatment is
at least 18 months, preferably at least 2 years, more preferably at least 30 months, 36

months, 42 months, 48 months or more.
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duration of the rest period or remttive effect with
each increasing cycle of treatnent is preferably at
wo e@sn7D084 nore preferably at | east 15% or 20P¢T/Ii82085/003907
preferably at |east 25% 30% 40% 50%or nore. In
sonme enbodi nents, the rest period and remttive 30

Inbdilicns Afdfhe GD2tINFA loyeraetiémnd/ or subsequent cycl es)

in a nultiple ur treatnment .is . lL.east .1 .
oo miiof £ IS Pk ALl FRG TG B it Bt 0B pwp S g i
1n@éntioﬁaShcl3Q1h[BQf&§“ﬁclua§ solIBIRIIFA -3 }g@gﬁ&% arfiBL PR fifibody

nmore. 6 WD 2005/077018 PCT/ US200 03907
homﬂipgﬂ, figit-E X mmhedmglcgs,goluhlee@% ppbﬂ?emn@es; sdlbnelseules
LEA: 3 ..inter I
(o A e pgahhrvhe b SRR iy 87 Bt e sh0 Day By, tess
thaPsGD DLl ApRplidlesy. , akhhli bl@ﬁni& nasled g dys., zh?mhat@s 3
ypept i des,

anti-CD2 anti boFy ool ogs, . sol ubl e CD2 po
cogthanatorigd |1beaiy e §-F5-3 angy CD %né%maésms ape Aeri Yy phigergor.

ol eﬁrléteﬁfed\i\@gglg&ﬁ)gér L{sg%ﬁthtemﬂic?d%%sc%ed%%%f{i@%ﬁﬁble CD2-

| ess an em ca

bindihg ¢HAe3 pelygeptidespr oduct of a corrbl nat ori al
library), LFA-3 and CD2 minetic agents and derivatives
thereof. Preferred inhibitors for use in the nethods

descediped 197 S1dLPLS Bl EhliRes CD2- Dinding LFA-3
pol ypeptides. 10 sofuble CDZ and LFA-3 Pol ypepti des

Sol ubdleble EAA33 polyppetptes de soluble S3I2A it igpepbidepibbtipbibitithe s

il O b A SHECRAGES (e 6 s EBAGS G riOB AT ol invertion
SorgbleplFa .-k elﬁmeyﬁﬁ%ﬁf&a&r sblablRAIRA QUL Fisis syelpeeferred
LFA—3/Ig usions, are preferred. 15 As used herein, a

" sol fppeeddprin an'iﬁbhl@lq_ @Hpbmg/b%ﬁ prdypepsidg” is a polypeptide

tlﬁ%l%gg t‘iI t‘hh"tI fl%%’@!r% éﬁ]gﬁ (gﬁglgﬂ-ée‘)da{npqs

m@dfpﬁbwdﬂ’aﬁchdrﬁ@ 1fse]f fin an{mﬂ%ﬁrﬁﬁ ESucEls@lhb&quﬂlﬁieptldes include, for
po peptides include, for exanple, LFA-3 polypepti des

e, L&k 3 golypentides &t lash euSHRFIGH PPRITRYO e gRBIane spanning
do?rﬂg%?ﬁ?k} At nof AIRLARES ANOL o BiticARLPRAL thd Sy Spanning

Hbrane spanni ng
donaain i it footdnal. %lubﬂe@ﬂ@ﬁnﬁmgcﬂﬁ@&@ky;&pﬁdésﬁpﬂpdé shisble

TP WPEEL i S T
h&&%ﬁg@h@ﬁﬁyﬁepﬁﬁh YREMd éi'l?oodhﬁetﬁnﬁe aeteaslh g@ﬁtpolﬁgﬁtlde is an Fc

het erol ogols "pol ypeptide is an regi on
regiomed aglimbwinpglopeiny(e, 2. can IgGd hlmgerrgglon@gd @H?aﬁﬂ3@|e|mamﬂis ora

Su%s ﬂeﬂsp)ortlon tﬁereSPbSt antial portion thereof.
Soluble LFA-3 polypeptides may be derived from the transmembrane form of
LFA-3, particularly the extracellular domain (e.g., amino acids 1-187 of SEQ ID NO:2

of US 6,162,432, which is hereby incorporated by reference). Such polypeptides are
described in U.S. Patent No. 4,956,281 and U.S. Patent No. 6,162,432, which are herein
incorporated by reference. Preferred soluble LFA-3 polypeptides include polypeptides
that include residues 1-92 of SEQ ID NO:2, residues 1-80 of SEQ ID NO:2, residues
50-65 of SEQ ID NO:2 and resides 20-80 of SEQ ID NO:2, wherein SEQ ID NO:2 is
shown in US Patent No. 6,162,432. A vector comprising a DNA sequence (SEQ ID
NO:1) encoding the amino acid sequence of SEQ ID NO:2 is deposited with the
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25 Sol ubl e LFA-3 pol ypepti des may be derived fromthe
transnenbrane formof LFA-3, particularly the

wezdosacmis ul ar domain (e.g., am no acids 1-187rCf/USHQF/003907
ID NO2 of US 6,162,432, which is hereby incorporated

by reference) Such po%peptl des are described in
Amgrigan pape kliigs, Colleghen, Ik‘éiH%b P@alg angodpt Asgsssion No. 75107,

rp@r at ed by
Wh@r %gggé ghl ?Jhr Sﬁg\(&t} A— ﬁgm ypepti des
i nc Suﬂxblqob]l?&ﬁqyaﬂypéesdéﬁ)nnmato baderingd freas itch iflslinke® Zorad of

. d of
LB sty derksion b Faudh Anp oo il Neoh GoRER381. A
vedbeI Rl HispiEQ bﬁA\Q eﬁc% épﬁé%b@)@ﬁc&’cﬁﬁgpt -lileed LF}(XD-S is

6, 162,432." A vecto rersin seguence (S
de}N@t&d wﬁhcthﬂjAmg:rmitreTmn Cdtae CollseipneRockwlle, SE@ylapd Nﬁli@

d [ th the 7 05/.07701
ACEEHRORR) 08 O st o DR P aRT TR Bl ted ek PRLEAghand the
tram@divbrah & forMBITIF0d hd Pl RIEntRGE B8 EHoPRidNRquéRtd through the entire

wherein SEQ ID NO:1 and 2 are shown in US 6,162,432.

exmleu@llaedckrmns A@cm;dgng&mtbleerefmvd R dinkpd LEAr3 pelupentiges are the
t he i.nke such as those descri bed

Sa, aﬁv@r fa“ﬁiq‘ E\%pﬂnega?“ SFﬁséru al No. WD 90/02181. A 5
vecag ntRiprefctcdGoRibINEDS efideCEr A-35531yieptidbs3br use in the
encodi ng Pl -1inked LFA-3 is deposited with the

DIEARRE A 01?%&%13(1@%8%@10&% o@éﬂe el pf wich gepsipmprptein

. No. 68788. It is to be understood
ISt at Iche %\qaﬁléﬁ@éd formof LFA-3 and the

transmenbrane form of LFA-3 have identical am no acid

sequ Ie rqQu h the entire extracellular domain.
Acc ferred PI-1inked LFA-3

pol M@EVW‘E $s @Eﬁﬁnrﬁotei]rptﬁﬁﬁ&u@és thOfirdt '%ﬁtr&éeﬁﬁﬁffﬁ&%ﬁﬂﬁ
formof LFA-3 he 'nost preferred sol uble CD2 bi ndi ng

huinFALE Apd [@Bé&)t ﬁud@lstofau Feypogidnofttumandged e i partivelat, AGMEVIVE

inc?t{éis A%I%B% ger%lﬁ%a:l gg .ot %i'ﬁ > it ‘%}%@reg?gglt f\h Cttlge%rlfll%pal ?O amino
aci®dV6M Mehin IdG BngéaRion eﬁwﬁ‘iﬂlh@tﬂe&w@ dyssine ek Bhdught to

that includes the first extracellular domain of human

paitiFigate ip @@seﬁam@e@ﬁd%bqﬁu& asbt substangel neredrihe a2 and 3
reshernt i | a&%we'aﬂ%'@%gﬁﬁﬁe@ e SRR DO dbe

e e BvePolieh i s e i S iy FRICBar it of el 112

kDivHdeF BAGE ik &hikin @@n@i@iﬂﬁ’d nl?ae o@ﬂ&aﬁt BB o ANIBY TYB hbs C-
of the CH2 and CH§ regions of a human 1gd heavy

tergizl ﬁalé%mls&vémt caga#iondy © applicsrmianbioyn ¢f)the ftHblength fusion
nis a glycosylated, disulfide |inked diner with
pogﬁ%ﬁebul ar wei ght of about 112
A plasmid, pSAB152, encoding AMEVIVE is deposited with American Type

Culture Collection, Rockville, Maryland, under the accession number ATCC 68720.

PMDR(92)Ig-3 is an example of an expression vector that can be used to
produce AMEVIVE. pMDR(92)Ig-3 includes the following elements: (a) A segment
of pBR322 containing the ColE1 origin and beta lactamase expression cassette
(GenBank Accession No. J01749); (b) DHFR expression cassette consisting of: SV40
early promoter with the enhancer deleted (a portion of GenBank Accession No.
J02400), murine DHFR ¢cDNA (GenBank Accession No. 1.26316), SV40 poly A site

8
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kD under PAGE nonreduci ng conditions. The const ant

regi on of AMEVIVE has C termnal variability that
w@orsesponds to a splice variant form of the fRET/US2005/003907

| ength fusion 25 polypeptide. A plasm d, pSAB 152,

encodi ng AMEVI VE is deposited wth Anerican Type
an@usmailrtenm (poctionsof GQOERNK Apceesswnm e 00 r&a@%umﬁ@ gastrin

nbe ATCC B
B R e b
1(]@8)‘3%1)0&1 ANEW NE: e@v&%a%)a@.s@tta incheling] @gefefablyfin theofollo@ing
el enent s: egnent 30 of pBR322 caontai ning the
ordest FhecYY4fi ﬁarbfrmom@teé{emﬁ@@%n{%@g%%%ﬁleﬂ %é@@@b

Aée%%@@?{ﬁa%ﬁ?ﬁé ?%ﬁ]ﬁgol\%fa:n& %&t%)elgaﬂ(ap )m(%l'l: B% ‘i’é{?ﬁ ngﬂ %nd

cass onsi s pr ono
ingoh aspencel@l poitish ¢fBGa@atk MC@B@IOﬁ@ﬁIBa ﬂk9 Wc),cmmsmeolg H¥avy chain

Vet 218 e¥ion SRR SEGRGICA AT picd FoqSPET K ey Shatp (1952) Mol
c@e@@gﬁéqg@é gggg%pt&%ﬁﬁgm&hh ik It Qﬁw@wﬂhﬁwa&(ﬁs of LFA-3

02400 and human gastrin
gene an sotdtat from & mmmanrtator cM@Adémw, fused UnRrgnSatox wmicled acid

eniggipe Lag et CELan S H sk HB gﬁ?)@? BE1 3 H ke rom a

hin@dd @WoPRstiOf S Rmic DNy B4 fibIRRMES 3' UT
( GenBank ,Sﬁ\clzcésa on No. J0 400 r}gS Ad[(;ggcggllrus ?/h

remnen@u@ngmely s (Gonane Pxcootkisacbe. KO dnd V40 polyA site
ang Rl SRR L e (b SR §8 6240 | Aokl pRacy

(G6ABaAl AR cés8pinQ¥o. IIJO)BBSB’) sequence and splice acceptor
(Kaufinan _and Sharp 1982? Cel | _Biol

1304Has psll helsspthabmhewfed: Odﬁp%eww 1YE ‘taﬁé’efdP%?d fgom
F
onsﬁk%ﬁm ﬁ% birnadrﬁy? ﬂ% ]?ﬁﬁr?gt) tﬁglt%ﬂt%g}c elc ac:lcém be

tra3feetecloditin theteeton phﬂR(QEﬂg&l;l dndBiBIHR{g) trasf@tnaatsramba cultured
| gGL n | ated .f fib tLc ..

ingalvB SRR (oo oL Y TERE AT of FHARE S G Pt s

trélsf&%gn %@e sly eétyﬁtonﬁc@%ﬂg orebhiatohe eﬁm eég ewmony and

O polyAsite and snal tron
col@GeeBaokudog h@n le‘relsNaf ANIFYIVE) cangneh tze &?&}ytmlnt of

BR327 CGe ' No. .LO 15
oo hoT S AR I Eoroh §° gPoiad St AU vE: G b Bels are
thﬂﬁéd wgslel "u? o a GBIk 200811, Qﬁiuhﬁnneﬁﬁn Qfilleure HHET @B witd pH

ant of this cell line can be transfected

cqmtoh am%]@utme@ft ferd (ARG )%élr%, anginl@ O R@ftpr which conditioned

m%&lﬁﬂls ’s %(rz:tg% gla ﬁﬁ%ﬁﬂg@%ﬂ%l I‘H{lre hm%g%gt%{a%@% Hmh.e culture
mB@isihd. | AMEVIF\EISaﬁﬂJeFfamvﬁred&fbrﬁ) ¢hesaovhfitiohedimiediunnby easjimgout

thg %gl(l:oevgl%g as%elp(s) na) %Iotel\l/g ﬁ cghror%at’o gg%hgr],'\al) cerarcllnc hydroxyapatite
chromatography, (iii) viral inactivation at low pH, (iv) hydrophobic interaction
chromatography, (v) followed by concentration, diafiltration, viral filtration, and a
second concentration step which yields fusion product.

Another way of producing AMEVIVE for use in the methods of this invention
is described in co-pending, commonly assigned U.S. Patent Application Serial No.
07/770,967. Generally, conditioned culture medium of COS7 or CHO cells transfected

with pSAB152 was concentrated using an AMICON S1Y30 spiral cartridge system
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20 col oni es producing high | evels of AMEVI VE can then

be sel ected. Production of AMEVI VE can be carried out
wa@sgoosorioosvs: CHO host cells are thawed, scal eRCT/PS1005/603907

culture of 2000 L, maintained in culture for 6-7 days

with pH control and nutrient feed (at 48 hrs., 96
(AMI§ON APanvesn Massachusests) and swhiceted do Reitein dvdapharasgidBniSigma,

1oL ] AP B VB e g i

Suﬁ@f@s@% (Peouatiad KB %da@v@pN@MJ@ﬁB?ﬁgﬂﬂﬂrmmnb;hromato graphy.

cargﬁﬁng out the follown ﬁY (i) Protein A
chr SVREGGE-3 B HEACtIPRS ontapiag: nggg@ qagt amount of

co§t2fr§mlng 81%1}%1 %s(qe; agglgég[@g%m§%g\ ngélg a4 9& gwt;&ot

anl9kib Qe etg/ Tovisiart slatiron Nal. atid. tSfcatUS)h 74yppr 4B50-54 (1979);

Angibedigs. fdsibarigpodag B0 Aot bro aeyprae BB aprgtory
(1#‘@V Ivs)ége gQ 1ed'Sfd h&h&ﬁ&t@@h@?ﬁm@fc&ﬂh&d MRTEORN AMEVIVE

I'n co-pendi ng, comonly assigned U S.~ Patent
waépﬂatdctedtomWeﬁem lﬂbts Neing a07ZBHITMtDBF A-Tpolyclahilantiserum,

o L BB s SR 2 O 9 558 byt o 057

or U G130 dﬁﬂérroa&ws Hdnbh@ae LN aanRi DRk &nhAdi8d by
PCT/ US2005/ 003907 (AM CON, Danvers, Massachusetts)

dismddsbmidsct ed to Protein A-Sepharose 4B (Sigma, St.

Lou glsf’é‘% ,I?t fgdl%glhg)ag ‘61{ né?tbgq s?é)cf%ln Tttﬂg f&?oqggg B[o%s%&@ S(1) a
Cm?ﬂm Ol&ﬁgﬁhh%&ﬂlﬁ[)ﬂg%mmnd@mg a]s@arys ey (el Chid (Featainmm

chr omat oﬁa}raph Superose-12 fractions contai.nin

RIANEwkge bflifi&l%aﬂs@ésBOth?éW{S test ths abdiY ah\YHFY Hg: to bridge
CHBoR B4 gy 8 0o, S SAGRIGELE ati Myepor. e

latRSr@ssayNadshy (%pﬁudolvs's culuhﬁ,g adﬁétpnq:@Hm(BBQ cBUs to XA ) monolayer
Ant i bodj es Manual |, 474-510
in §9rvifﬂbpl'faﬁasbfe§@%§§/f§?§’%con(r o BBigies e Tty

lal%l)&f: f(ﬁta(tlﬁ% - d BRu GG dreQRnéeAN .- AMEVI VE

tected ' Western blots using a rabbit
ant |Bmﬁmg33f;1dmﬁ6+lg rfadiomtot €92 immobilZed ohfocwwdistine, €.g., a chip,

abI | abe oat ntl -rabbit 1gG The purified
I@E’Q t‘ti%‘lt gfs g}ls was a dimer of two
m)nomsrl c LFA-3-1g fusion proteins, connected by

di sul fide bonds. LFA-3-1g fusion activity can be
t est@R2Polypgptides f ol | owi ng bi oassays (1) a CD32/ 64

o SRR b4V 550 B S 7R P o

thBetthaceBERY domeidt Sudk palybéptidgs ﬁfay:@shﬁ\dh‘s&alﬂ or purt olyee CHO

cell s displaying cell surface CD% cel |l s, expressi %g
em@c@gﬂ%@q%% Bf %Pg Exgmplary solub D2 polypeptides are described in
PCT WO 90/08187, which is herein incorporated by reference.

Production of Soluble Polypeptides

The production of the soluble polypeptides useful in this invention may be
achieved by a variety of methods known in the art. For example, the polypeptides may
be derived from intact transmembrane LFA-3 or CD2 molecules or an intact PI-linked

LFA-3 molecule by proteolysis using specific endopeptidases in combination with

10
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| atter assay, assay (2), involves culturing adherent
CHO- CD2 cells to forma nonolayer in 96-well plates;

w@adwsnoMVEVI VE control s and sanpl es; addi ng PCT/US2005/003907

fluorescently | abeled Jurkat-CD 16(+); and measuring
fluorescence intensity. 20 Binding of LFA-3-1g fusion
exepepiidadeanibdinid gastrdation, a bothhsthedntact b 4-3 melechE pr the intact
al so, be used taq tes: e fusign proteins. CD2 .
CE Bl Rieq & e el o U b el i e iomsipra
nidtidis! WiterhfRatyhtHeiRtactIaw A 13cdH @2 ¥hay B8 pkd¥Rced by known
extracel | ul ar domai n. Such pol ypepti des nay nprise

co
regombapand BN A dichniques esing elPWAIs (begr o- 8o el - Fatsit B§pp4,956,281 to

VBRI b AR 8 SR P MR A B R B AR R 58 saee
et &lf, tren Q. Pead uset. i 105M, 8k, 592901 asRodgmept i des 30 The

production of the sol uble pol ypeptides useful in this
i nvemt§ierabhathasolublepelapeaidss usefuldp thetpyessht ingenisggre produced

in & : ti
A58 A PR, S A o
nrobécaibadsesstanting materia c Thidlmiy ketdieved By dommehtiond] ehdyical
IR ——
150 PRPA isgtﬁfeﬁ?es tEstrERBoHagE agﬁlteﬁ%%gti@s a@é@resg—cigﬁin'tt%@ﬁ)hned

LFA-3 nol ecul e or the intact . nmol ecul e, urn,
hosly. Ber gxaniplé, eqzene that encodesithe dasiredsahuible 1A 3gpolypeptide or

onv i onal thods. Al.ternatively, the intact LFA-3
B3 B e R st B R RERY Chelisaluman i BRan
oligsiiRicauias sytghdrizee Dhdh d15RBuclBotities akd desighed Ba¥ed b8 the amino
4,956,281 to 5 Wallner et al.; Aruffo and Seed, Proc.

agid spqueneaaf thedesiredgselublpLF Aghnalypentide a73olutda (12 padypeptide.

. : i : 41- 45
P TR pediBhoes PORY Rl etitpclfis AR pficdivgg fiom he
fiilhleh i IPNAseqiierica be ol aivnastepeuifc i eittionl fid@utbaset fggnents or

1 nating the need for an entire LFA-3 nolecule or

el
b&ﬁcglﬁﬁn?@s@ﬁthwe@@lﬁﬂéegd%“a starting material. This
may . . 2o : ]
e SPRER YA PONGRIOERE e el DL
3 \plobpepindeod a/solttile D2y mptjde tines uskiat inghisaneentibe. For
desi es are egl@ressed in transformed host

t] .
cRiiv ey Erp I e S RLBGTes duy hee Sl tics o bag-panslated

g8 mstmg&held&m%nm? @l kBl Bt %R KRB B 46 KIS LFA-3
g])D/,gt hesi zed "by chem call nmeans using an
p

guiigcir acoluble €PRAmobipepiéde usslid in tiis igyentionenayi besynthresized
SRR Rl S IRt QB SRR B oo o
thealeyipePpodlgipeptide may be synthesized and then ligated. Preferably, a soluble
LFA-3 polypeptide or a soluble CD2 polypeptide useful in this invention will be
synthesized as several separate oligonucleotides that are subsequently linked together.
The individual oligonucleotides typically contain 5' or 3' overhangs for complementary
assembly.

Once assembled, preferred genes will be characterized by sequences that are

recognized by restriction endonucleases (including unique restriction sites for direct
assembly into a cloning or an expression vector), preferred codons taking into

consideration the host expression system to be used, and a sequence that, when
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Speci fic DNA sequences coding for the desired peptide

al so can be derived fromthe full |ength DNA sequence
whoos®eTioat | on of specific restriction endonucl PEEES2005/003907

fragnents or by PCR synthesis of the specified

regi on. Standard, nmet hods nay he applied _to synthesize

traascgbﬁ@ repdusar Agtablesefficisndy famslatod miRONG| Fenst persmbly may be
coinihl I
| nventbl%lorﬁila Hﬂé X&@Qﬁ&ﬁ% rg{fﬁétldnsmygfp%%% anll %;%Ja%sg?n 0f 8
buﬂ@guﬂh&&ﬁn&pobpqﬁﬂkdnheunﬂﬂshwmmt a back transl at ed
DNA ol | r cont a nucl e ti de sequence
cod fmj%ﬁ APPTRCHT %tlwmgskl 8l % éﬁtth%&e yrtoghesdsiggneracy of
e I
e gaehe eé?’d%e%‘i“”?ﬁm???ﬁg B e SEI nce Sucnces il
alsg lbalchmble)bf gondiag ¢t sodidde EBAFhgnd GD2 m@iypepn@s@hc&ﬁdﬂalyehe

tide nt hesi zed and t hen
spieripBeh SeaptiER dpepbOTacde, Shebe depndoaets argusipieriee core fo
po@géptmestmrmEMMhsdﬁvé&ﬁ%ul in this invention will
synt hesi zed as several separate oligonucleotides

t hatTha 8N4 sbgegoesmaybe expresde mgenct@élnlar h$te, or pekiferiabllyah
1so?atechgal%c | aZ%t% lhdﬁséeﬁ%/ pég gslr,?% 1 1%9 S Eg a%,grg é)ﬁ%eir g% gbtalnr}g gh

exfrei@t eeels 9€n aanm-dtéd eGh alhaﬁt'; ﬂfelgéﬁ@lnﬁyt SLSPRRBE linked to
that are recognized by restriction endonucl eases

trapgerprioRal 3gd tngeionabressionsANEPk sequanges it @e functional in the
) ;
ch R B et A PR nB e s TP GES! Rk dil g e of
intevesty wilé bovomyiatdin a:rm)dpeassusa drectanithatfushetemggisehabacterial
WO 2005/ 077018 PCT/ US2005/ 003907 .
SelF9t5’H§E?fF1<Bfe%}l d grtedrig Blicarifia fge CEPFFLITERS {7 3 FkATHE gl
the ERDRssiBh YR&6r A3SRRRLYCoMBYisPn a@cﬁﬂgﬁ %e?ﬂoﬂ%ﬁfk@??ée@lﬁ in
sequenci ng, restriction nmapping, pression of a

thelsixptasgion bty acti ve poI ypept| de i n a sui tabl e host It

preci at ed of skill in t art that,

due T8 SPTR Rt GoRts e s MSReife Slint pelveetie ik of Bey not
ndBAk QGRS sRBRel IF 1hg ABIRYsioH A& i PekAPsid e RAGUR ferred
) wi || %gﬁéﬁﬂge gapablgﬂ%[?:%ncodlﬁgﬁthes)soluszﬁﬁ 9%§§eene
tha the 19A q@guwe pet ehegden élﬁd%ldiewnﬁhelf thqn@mrﬁsmnmm is

n §¥ enerat e,_sequences
N R ST e
i NV emt dndino t&hﬁn@hﬁ&tmemne m@:s;rmmy e be prusessoddhé Bxpressed
uni cel | ul ar hosts, or preferablab 10 i sol ated
K

produptrdf therfempiasl methjogineas nptcleayed by Hisgxoression &ogty it maypif
desfelleBe élfén{i%hg) Rl ey ﬁé&&a@é@éﬁﬁ&é\h&m' s of a

transfecte ene in a ene nust be

operawidesiayietyi aflegpreson hosmﬁvsctm qaimtnnaaiona mahy be employed.

transl ational esrg,l on. con ences that are
Us?iﬁ}ﬁgpmrgq,?bqn yegt oﬁ]&r eukaryotic hos s 1nc1ude or example, vectors
comprising expression control sequences from SV40, bovine papilloma virus,
adenovirus and cytomegalovirus. Useful expression vectors for bacterial hosts include
known bacterial plasmids, such as plasmids from E. coli, including col E1, pCRI,
pBR322, pMB9 and their derivatives, wider host range plasmids, such as RP4, phage
DNAs, e.g., the numerous derivatives of phage lambda, e.g., NM989, and other DNA

phages, such as M13 and filamentous single stranded DNA phages. Useful expression
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chosen expression host. Preferably, the expression

control sequences, and the gene of interest, wll be
w@omsarTeesl i n an expression vector that furthePCT/US2005/003907

conprises a bacterial 15 selection marker and origin

of replication. If the expression host is a eukaryotic
veaters Ifor yeapfecell prodisisitlom2 iy elesoid awlrdetiveti trsthesenfp lissfil anctors

addi t i enal bpon marker useful in the expression
ﬁnﬁ%%?%m#ﬁén 'éﬁgégﬁces encodi ng the desired sol uble

pol Vipeduitisie InBYa Giddwicnosf engt@ﬁdﬁ céntedlge@lens@aHLBLused
If the expression host is prokaryotic, it generally is

in fhessrvaciasy Sudh uspdd cxmyessosEgLEARRICADINCEIE Hefeexpression
corf 3B AEIE8R S i B 5L 5k 3 EHSRTIL s
Exanpledeflusefil expresdon esrtiad abquertdsiimuhidee forastampleythe dady and
be present _on the expressed product. If the ternj nal
lateypropabers AESVE0 Rb RO ¥R dhafgc méer%%é? ERSYBRMNBSTAG pr TRC
VoLl ol SPBES B Eon pf AT oty IR regions
of filomtat pwtdinrthe propiatet foodiphospho plycantel kinasd or otiseflytolytic
expression vectors. for eukaryotic hosts, include, for
oz Rl 6 PR acw%af»ﬁgﬁ%ayee&p?@s ﬁwr@aﬂwwf the yeast o:-
magig% SERGHSnd Bﬂg} Céyltﬁ&ce? ET{M}& tdPtol ﬂf&%ﬁiﬂeﬁéién of genes of

novi rus a onegal ovi rus. Useful expressfon
prokegbtic r tdtarpactoetls at thhostresdsnalddeeioks oembipaermesrtherkof.

I 1 ds, h I id : li,, incl.udj | .
1 A iek ol sl et frecetls Heeterlie ke v ifcfggnism
or (@He JRRAEE! RbASIMHBicelfilSordsif 4. g PROGRA de\ronfa J.
the nunerous derivatives of phage | anbda, e.g., NW89,

muliingllotan bestDNhesedivatgaray isclude well Mgwa gukaryotimand myokaryotic

i ngl t d A ph . Usef ' 12. WO
oo Jo Gl cRbdBeidtass Bt o B g FRb, it
insbdi@elsiguchhe SPeddpas Hhugimenda BFO) \uaihyesllt heheeiCHOREE wouse

vectors for insect _cells include EVL 941. 1In
cellgadifiisasregrearmoniieyeellp srehviaGQS §, ©PS dxBpesks Bok 4o and HMT
10, S6AHRAER T T8%s BRIUS §ijant b&isti} ‘?i§§1e‘é‘agﬁx%r Seor {1 U&F&tﬂr%ssion,
expression control sequences i nclude the expressi o
CHD edlsaind<H08i Eresarapsefeirad.ed W th structural genes of

t he_foregQi ng .expressi on vectors. _Exanpl es of useful
ex pe0ehdpeaBrwiond it aehelliceiors padepre foneeRHpl sequerces
williE flrlcYioR RGuallyal &l RIQPRESHS IﬁﬁA%&f&n%és RLENRHesn. KBfher will

ac system “the trp system the TAC or TRC system .
all hbgts Amjctipn egu lxtvesl] witll thersemstespressgni systenof Hpwage, one of skill

. agﬁgﬁ thg coqtrol regions of fd coat. roteiqg t he d

in (9P SHhabay Pk @ Slrsiion S TP APHoR) REPSESiGR cgppheauetices an

ho@$ Wehbitineiud BxRmigeiBSion! Fer Sraaié & Sel€dtindGi wctor, the host must
phosphat ase, e.g., Pho5, the pronoters of the yeast a-

be considered because the vector must replicate in it. The vector's copy number, the

ability to control that copy number, and the expression of any other proteins encoded

by the vector, such as antibiotic markers, should also be considered.

In selecting an expression control sequence, a variety of factors should also be
considered. These include, for example, the relative strength of the sequence, its
controllability, and its compatibility with the DNA sequences discussed herein,
particularly as regards potential secondary structures. Unicellular hosts should be

selected by consideration of their compatibility with the chosen vector, the toxicity of
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mati ng system and ot her sequences known to control the

expressi on of genes of prokaryotic or eukaryotic
w@edos®7o18 t hei r viruses, and vari ous conbi nat i PEEUS2005/003907

thereof. A wide variety of host cells are useful. Host

cells can be a unicellular organism _or can be
theprodietedded Emby thePNA sgquencss. thelyserrefipn Cé\a@cteﬂﬁ%% thelrd

oo il 8 bl FVALHRE drRleuDgbir TEREABR8! ARy
re(’%ﬂﬁé]ﬁw’ﬁﬁs, ahd fHertasObf Iﬁnﬂb@ﬁdm ofRae pﬁtﬁ]lm &Sdemc bl IthﬁsDNA

t rept of nyces, fungi, yeast, insect cells such as
se@ppidept er af rugi perda (SF9), aninmal cells such as CHO

o0 TR Res Pepeddls! LEAT BIPEIIRILRY LRL AuBYE T B9
ve€k/espresstonedtrod sequieacthasetdmbinatidrisskaievill ek pressethe Begired
ani nal cel | ge pression,, 20 CHO cells a

7 cells.
DM Aescgrances prfFrmentalipp of & Ipge srile APy a" il R Gl With
CI%(@%H& Sr @@g—p jsession control sequences will

unctron equally well to express the DNA sequences
des cThemodutie LEAH?; adeCDRgrolypeptidesahdy bﬂjswlsteﬂlfrm th@n
equal ess on St
feguiggonitioel iyt nd DR TR E paRDo b CErLe] ST
métH6EE ESEONSI irPB AR O e st §ﬁ£} € soBifidn 3hd
hosts w t hout undue experinentation. For exanple, in

pusidicegen teghriquesct or, the host nust be consi dered

bec t he ve ' T
copy T nsapmiEa DI el Bty S8 ihpreed pletfod i ducing
usafidl s610BleaXIP2 peBpeptidet oarylulsit MEA-pholypeptiice havidgd setmence of

the vector, such as antjibiotic markers, should_als

mergBate) aging a¢idse phaster (201 [didd POLPERLides hey e less o Sout
203a¢r Ao Aetds él?e f#@fér?r;ly RP{duS&Pﬁ;%o?w@H@dﬂaP cl’?énﬁ@al@?nthgﬁs techniques.

onsi dere hese for exanple, the relative
Sy&iﬂﬁ@mglljn pﬂfdutdfcbpcﬂymapeldessuseﬁﬂ $n thiomyeidnatain ladvantagenasly be

ts conpati bil di d
Prh@‘ﬂ@fiﬁggxﬁfiém!?lb’l@églh}‘l? S&‘% Faé’g%}rA‘?féﬁg ‘(u%’ﬁ‘?qs al | zgggﬁgar y
str ;ﬁg?é'r?oc’l ek §6lubid @02 BOshStRIBOUE shrifte LFQ—?@& ﬁgeﬂ?ﬁﬂes are

consi deratlon of their compatibility with the chosen
syntiesiged by kelutiox phaseypr gélldl}ﬁlav@czlgg@‘uw Pprthesis and, optionally,

ESTSTRERHORER0L, A PLEUUTL LERASF B e b

maRid] HdhahQekRlstidh@o sahoik! I@-teﬁﬁhﬂd) aﬁﬁm(dﬁﬁds) omheatd of; solution
their fernmentation or culture 9Qc:iwrements and the

phage synshesis adventegequsly alfowser the daeeitadditionof ceérin quﬁ@ed

a0 o R R Gt p et ARG RN AVTRL EL AR of yrgsine
TEieBbYiates s&qn@ﬂcfef heastiseqpenbieapitiznontsteptio mddifyexgresdue of the

t he desired equences on fernmentation or in |arge
palypgpiidgsyseat] 1E§F1§ UPEMtieyr  exanpl e with

Proper folding of the polypeptides may be achieved under oxidative conditions

that favor disulfide bridge formation as described by Kent, "Chemical Synthesis of
Polypeptides and Proteins", Ann. Rev. Biochem., 57, pp. 957-89 (1988). Polypeptides
produced in this way may then be purified by separation techniques widely known in

the art.
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CHO cells or COS 7 cells. The soluble LFA-3 and CD2

pol ypeptides may be isolated fromthe 10 fernentation
woeooserioigul ture and purified using any of a vBCT/E853008603907

conventional nethods. One of skill in the art nmay

sel egt the st aprorlate |sol atlon and
Lot A19 DB 2 h aelagsi nant DNA

| roduci n
T -
pcpigpgmxelpt s@ieaedwﬁvmngnmrﬁ@wbaﬁﬁ elgbﬁ chaﬂ;ﬁ iﬂiﬁﬁ@tldgﬂﬁﬂ#ﬁ @1eer1]vy chains
i es havi

hort CD2 LFA-3 pol ypepti
oitandicer; i)hnﬁ% é’r%e;?témemp abichuing e ibleaianading toamaniicen. The
Cdgn(?%gyl ca I y pr oguceg ?M&hg?%&%m% égifrgl}ﬁﬁloﬁﬁﬂ%aﬁl oge
palyweptide ameyoeptioaaliyain dngmldikis-lbxbuiniaor ghaskisambvhlenex EfosdRik¥d.

f bl
A Btbbf abResRebotiines bt iasdcs P oalpautie Af Bes 124, TeG,
g0 tgﬂgra@M G@S}V@@Fe@s su‘g@p&/ﬂ%ﬁgﬂ' %R BYins ‘ﬁ%Htt dH@fhs %? Flrcée or

solid phase pol ypeptide synthesis and, -option

ingngecg @anlini may b@@ﬁwgsd@ppa dakeibgle. oAmahmd/}ehc((jﬁadlegs:jralﬁtainclude
PR Y i LR RSB0 57 e
Fabafragmh@ns, RabaBgenssne, fﬁh@ﬁ@ﬁisagﬁi‘? WabMeRk) RSy ERdin
the direct addition o certal n derivatirzed amno
mewdrerstoo dirhers dightingn ponyment Ordi&i’rneli@adlﬁlersSchtﬁlbls ﬁ»%bf@le heavy
sul.f r. of .t SI ne. ﬁJThI s obvi ates_the need
e DB B B et v o inshee éeﬁommaaamboawychlmenc,
CDRskdf8] &id hltaniRe a)ﬁﬁ%&lbéi &% o’ch%?&% boldfbs it dBridd %%%gés%”-
Proper folding of the polypeptides may be achi eve
impnegeniziig atiipencondi ti ons  t hat favor di sul fi dle
b Kent Ch _
Synt ReureQ e e R o thinbr o Biranised i bodaehomolog is
anBintibb@&yThombibe, ﬁbdu&ﬁ%y&%ccﬁﬁtﬁﬁﬁt DI‘E’R'té’dP]ﬁQfo EQﬁ wifich some or all

produced in this way may then be purif
of éléep%iﬁalou asiistod eimimsndmmywingelopulin bght quhea\tytrélam that drd rdired

ol BRI U B ot SORBIAPRY i AUl 4000 el 56R%%

nohbwumhio giamrﬁal&mpnmh&iogldbﬁﬁﬂ light dtGheSAECHAn, MTOT €
pol y es .sel ected from I nmmunogl obulin |ight

c hal i 'shimarie lﬁ%v@lnélﬁ@phbodydmnolog" 1s an antlbOdy
r
hog{btrl]dag %gm{%ig@g RQ gercl%lﬁiggdr{ﬁf' fﬁfﬁﬁ j&gﬁﬁo% i &@10%0 X p glqseohmge

ang fcongtaryg mtglbnﬂjcyf dnanohwoygtobofin dight dhainyhes ytdhaim, @ﬂﬁoth have been
su Os?ﬁ%tggﬁ%r € S5 sgﬁlﬁlyg Ee?gll) é’q%{ g%ostﬁel:rfllmglsun%gﬂ)%ghr? {1 ght chain or
heavy chain.

Many types of anti-LFA-3 or anti-CD2 antibody homologs are ’useful in the
methods of this invention. These include monoclonal antibodies, recombinant
antibodies, chimeric recombinant antibodies, humanized recombinant antibodies, as
well as antigen-binding portions of the foregoing.

Among the anti-LFA-3 antibody homologs, it is preferable to use monoclonal
anti-LFA-3 antibodies. It is more preferable to use a monoclonal anti-LFA-3 antibody
produced by a hybridoma selected from the group of hybridomas having Accession
Nos. ATCC HB 10693 (1E6), ATCC HB 10694 (HC-1B11), ATCC HB 10695 (7A6),
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Accordi ngly, antibody honol ogs include intact

i mmunogl obul i ns of types IgA 19gG IgE 19D I1gM(as
wowrls/oa1subt ypes thereof), wherein the |ight BPORUS®I®H03907

t he i mmunogl obul i n may be of types kappa or | anbda.

Ant i body honol ogs al so i ncl ude ortions of intact

and ArHGROBPOIPY S5 DnaK i aecor B mGesdpRRNg 152 (Sanchez-
M %“‘né‘n? ko 3 Rfin BRI Ao B B 1B imphocyte-

MsgﬁmemCymgmmﬁFA-brLMWnﬂ LHA-@htProthaﬂ wiendnSzt. /SH, 79

i mers, diners_consisting of on nd one |ght
o0 oHRDTSS RGP hLoRt REToTatIE oamemprIErs 8 LEaudBhh

P rﬁﬁ%%‘ﬁ%géggbn or ot éé?eda%tl bo esﬁ ﬁgld 1)E Bﬁ%%ﬁg%gS%SSIOH

Nobs.TI6CdER 1669 N (7TA ) wmd A TGS HBSHI!SQB&ERB&SM "“humani zed

recqnbi nant or ni.zed, antj body. honol "is an
it PR RoRU-G0 . BRGHE Bamplp 2 ds REF FEAE toidRe motocional
anﬁ @ﬁinéﬂtf%&(res sdcivhe ﬁl'% aﬁﬁf@)?fnoﬁbélonaﬁ it &RV AGIHS T11
human i mmunogl obulin [ight or heavy chain that

eplﬁﬁﬁ dhﬁﬁbdlé@ @hchicﬁh% aBLI18eRarkhegMadriday &l Pe@ree Distinct Antlgens
substituted for_the correspondln& ami no_aci ds_from

AsseeigiethWithahmpanhanmphoreihetitted ytoysis: dHA- é:rLIF\%é?\/%ﬂd LFA-
3" G NaA HEaLi é&,‘s . 0 anﬁéb%%l%@zecom nant

nol og, produced by
r ec Qitb itevhndlo PNAortpeoduvdd gogynodienahvimttdodads is well gaown.oBee

s o E SR B 0B RS0 O

Spﬁﬂé’ ﬁtai‘ﬂdil tL%Qo Rer P%s Q0818 SpHRY SHia P, rI@Q“ RBAlef B0, Anakber
I nrunogl obul i n chain of 25 ‘heavy chain. Many

"Cm}tpwuaﬂuhmes 0£Fwses lels @mnetl@anamdsmfdvectﬁmﬂ 69501ﬁcléy",

25# sef g%% bﬁﬁéﬁp oﬁg?ﬁgﬁﬁmglaqﬁtegéfor :ﬂgvﬁ}%és%g)ﬁtthls 1nvent10n include
CD ok DOA- S Deartlyl dBBK] 45 wapmllrmtpr@mtmg b&StainiiamewA 3edD2

reconbi nant antibodies, as well as antigen-bindin

or espmSrarREDIT-TENEng SRERON Sheral (e f2 Fezraents tatiing to LFA-3

preferable to use nonocl onal
or@?%ﬁ?ﬁgépgﬂgﬁi Eﬁgﬁbggk%t is nore preferable to use a
o N G@hAsdatiaf iray lbleAcSoraplishbd dying praadhid etbcbyuras. The unit dose

hybri doma sel ected fromthe group of hybridonmas. havi ng
ang\EpEERiZaon einendepend pn thsepacies (gnammepmpnizes ¢t immune

oL ST ARS8k R GROBADLT B

bleﬂmndcth@sealllmeﬁm bandhybléarbsampds is RS2y ed fcﬁ%qxaﬂfwiar ahblolrdieb wsing

"Three Distin Ant i gens S0¢
oD RGETTRE Ve o PR EFOR YRl anppaArs o eis I ftibodies
malfeR-identi R85 tedNREthe ﬁﬁﬁ@f- of ¥d imriRfd sefifhn to block sheep red blood
cell rosetting of Jurkat cells, which results from the presence of LFA-3 and CD2 on the

respective surfaces of these cells. The lymphocytes used in the production of
hybridoma cells typically are isolated from immunized mammals whose sera have
already tested positive for the presence of the desired antibodies using such screening
assays.

Anti-CD2 and anti-LFA-3 antibody homologs useful in the present invention
may also be recombinant antibodies produced by host cells transformed with DNA

encoding immunoglobulin light and heavy chains of a desired antibody. Recombinant
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pp. 7489-93 (1982)). Most preferably, the nonocl ona

anti-LFA-3 antibody is 5 produced by a hybridona
w@edosotmes from t he group of hybri domas havi ng PCDES®DDN3907

Nos. ATCC HB 10695 (7A6) and ATCC HB 10693 (1B6).

Among the anti-CD2 antibody honologs, it is preferable
antibodise may s piredueed b mtell-kopwngenetirotigaeering tdehaiguendee, e.g.,

nt.i - al,.anti.bodi wn as._the T11. |
U§ poisiRa R PRE TR i s i h e P BPrdEnd: ik sxaple,
re€8mBihant anfib6@es Bla§ b Peddubed bgeldsinkRDASA o€ baidRtic MNA encoding
Human T- Lynphocyte- Medi ated Cytol ysis: LFA-1, LFA-2 .
thg mm@pgzsgloéul,m gl and higayy chapy @It e_sn@gga(}tlbpgy ﬁmgn a hybridoma

i T : ' :
AR BTGP R B o
DNaY ¢revdink. thésaolypeptidds.is (hkQ&Bkrtédintd ethresionfvectors so that both

Laboratory Manual, Cold Spring. Harbor Laboratory ,
geppeats opewsitiyelsdinkag to- el awn tapscrigiinal ands trapslationgliegpression

"  nuo : E ‘ .
o] SE0LARH°15e SR Bl RS b1 S o
to(bEXépatibleafiti therarpresgjenBost oell tivd. Aypalyp, twith pénes are inserted
) |q%ent|on i nclLude CD2- or LFA-3-bearing cells, as
miR-{he sage eXpEsEOEeY M epar at i ons cont ai ni ng LFA-3, CD2

or : i . .

o Pt 8BS i gL o Gl o
cellnag priofemctdtbsca@dg puchpeElls arampredikebrthamproleryetic oakd foshsible

sing, standard_procedures. The unit. .dose. and., . .
IS RBR Y SUPRERERRine At et e RTibsdly 1 npagote ta
tht KBsYeR e diill piclut&Pdtiions 6t iatadSantiboeichatyh Welighitchaih difiers or

mamal , etc. Typically, the imunized manmal s are
hegyv g ghaip dimers, wﬁwbrﬂsprw@a?@ﬁy BPBelps apgording do Hegagaent
gl{ﬁo%arti cul ar anti bodi es using appropriate screening
ssays. For exanple, useful anti-LFA-3 or anti-CD2

aPt [ Iﬁ@\dileﬁ udBemryd bieat ivdgationk ioa dhdabolve ptocedurelaes adzifiliit the

of the immne serumto bl ock she red_ bl ood cell .
PIERSEEIIVEREO T HOR rRBIples HITay, b AP focsans sy et PﬂLWlth DNA

e@p&@g%ﬁﬁeﬁhf }hgﬁf %%2{‘ HDRe R b (bﬁ@ﬁggs%x?aﬁ bhfiRass

ese ce ynphocytes use e production
hafiolopy BecaiobinantdDNA tegimotoslyl yayaalso bewdedtte tenionveraome or all of

[ i zed,.m | s S era ha al ready, tested
s SRR GECER oiis o PaCen i bt AR BerndichE® St P ngspssary for
CB2IRIFAUS RoSGELROEMSr biBindS IBY $nollds 'BQ?%SS%GQI‘OIH such truncated
anti-LFA-3 anti body honnlog useful in the present

DNAveatcicales areeysefiil spthgangt ithia ftveaten. badiddgions bifnstignal

y host cells transfo d._wit ' .
et Stttk Ve bR B TR L g sgf D2 o0
ardPL F A yntivdag dahiones tand GhMh QR PaDiidht chain are specific for an

PCT/ US2005/ 003907 )
antigen other than CD2 or LFA-3, or another epitope of CD2 or LFA-3.

in(/
a

Chimeric recombinant anti-LFA-3 or anti-CD2 antibody homologs may be
produced by transforming a host cell with a suitable expression vector comprising DNA
encoding the desired immunoglobulin light and heavy chains in which all or some of
the DNA encoding the hinge and constant regions of the heavy and/or the light chain
have been substituted with DNA from the corresponding region of an immunoglobulin
light or heavy chain of a different species. When the original recombinant antibody is

nonhuman, and the inhibitor is to be administered to a human, substitution of

17



10

15

20

25

30

anti bodi es may be produced by well known genetic
engi neering techniques. See, e.g., U S. Patent No.
W@ 2830788, which is incorporated herein by rePEr/Esmes 003907
For exanple, reconbinant antibodi es nmay be produced
by cloning cDNA or genom ¢ DNA encoding the
carrespesig Dunmsaqugtes arprefraady Asrrxemplasy chimerig éedombdnant

t | bg%_%//mf } omfaglag%brg!g%ﬁsrm dﬁ% alsn ].’Ill}r’]lge go%gt% rségloBNASee

ge@l@fa@l@a U.S. Mnem@od i3ng,3bnaderReh ¥paRt CﬁﬁﬁericSHﬁth@mAntlbody
inserted into expression vectors so that both genes

Malesulspel¥lanseantizen-Rioding lompias WighHuman S oaptep Regien Domains”,
Py %{z.a,@éc}cﬁsezow ST C§84128s 1@%&‘ %blrﬁﬁﬂ UEAC Serniihal

expr éssi on’ vec ex ress contr sequences are
PaibaPablicitonIECT/AIg8a1020be; Ml:ltdj et zliie BRx@pean @amnt Apsiicatier |
used. Typlcalgﬁ bot h genes ars inserted 10 into the

18a+RY; drpieuciy; Mh, Buepenn Passt baplieatian 191,496k NPYRSF 8 chdst
m?&M%ﬂPX ?ﬁ MSEWORPH L3S Bl %ur@sx%;egc@@ml%l 1043);
cells i1s B Cf ely

erred because’ suc S are nore
Liuhenl. (1 872N 84:8499-34430 Lasstiairb]l 887, inﬁzmwi eIBQ 34321-3526;

st e bV aS e AT R R B 1 1857, e 47%0-1005;

V\R)%Htelt Qg1 9@5)5%?194@ 81 @ﬂhBh@d* £, SIRWC afS1 9889.91 thQh@'&ﬁber Inst.
dimers or 15 heavy chain dinmers, which also are

8%h5$bhﬂ$ honol ogs accordlng to the present invention.

1 b5 SRR LTS AR A eorcd

b}e@mhﬁg sebjheri¥BY obthe 4R Siarigble trepibi Hashermst dird@Stinedtdd in
DNA encoding either the Iight chaln or the heavy

anman Rinding wibreawalent sauenses fomdBuamly wainblegggions. General
I

5 B Y SRR, BN 8 20, U3 Syl STBY o

Stibnet2281120R420Y, whai eslt heR6, Bio Teoknipreeh3bd, ytnd by QueiRet al.

US o Tei00 U DT AT U8 G ASB 020 cREBE gf 80 0f pgich are hereby

inf %Htewym@reﬁ@é ,“@‘1% e Retildak dmaé%mm&g Iﬂaﬁqﬁl‘ljﬂin%' 81

unctional ant I es nay e produced i n which one
e)tpewmgahd nmiaCIacglmeqmtIaamthat encade al oniaroof iBBnunoglobulin Fv

R S T T T N T

adiliPare weifidwodm 1BthésRQkNRA if et/ d0 for@@gm Ie, bbb obtained from
Chi nmeri c reconbi nant anti-LFA-3 or anti - anti body

a hbbmﬂqmgaspméycmg an gaigddided opgnii-CAHstngibailyigNaclrgseids émodmg
R e e S P

e)qﬁéﬁsi’tjﬁVeﬁto\ﬂhl ch aII or sone of 30 the DNA encoding the
hi nge and, const ant regions of the heavy and/ or H}
| i ghHugraized 05%5@@% d antbqdyimeleenlGs eHmmymoLiab iR ean be

P PR ARG AT SR QLRI oy G IR of am
immaonodiomdimt chant ¢candayreplaced. See e.g., U.S. Patent 5,225,539; Jones et al.
1986 Nature 321:552-525; Verhoeyan et al. 1988 Science 239:1534; Beidler et al. 1988
J. Immunol. 141:4053-4060; Winter US 5,225,539, the contents of all of which are
hereby expressly incorporated by reference. Winter describes a CDR-grafting method
that may be used to prepare the humanized antibodies of the present invention (UK
Patent Application GB 2188638A, filed on March 26, 1987; Winter US 5,225,539), the
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nonhuman, and the inhibitor is to be admnistered to a
human, substitution of 17 WO 2005/077018

wEADSBDOO5/ 003907 correspondi ng human sequeneE€BFUSR05/003907
preferred. An exenplary chineric reconbinant antibody
has nouse vari abl e regi ons and hunman hi nge and

C@m efiivhicl greompressiyanceyparated| hyzeforense. Qfﬁhe PR's of a

paffif A idn ALY Rfhy e sBbiaced 1t FRELE 2 PR, MU ofdhinan CDR

orilg bané o R&giCIIR Do) b’lﬁreplaEed:‘Wﬁh noiNatman ADRYs. Bds only
USA, 81, pp. 6851-55 19%3) Robi nson. et al
necatsenniairRiaes themamber OPUBIR s fpclw/né@wfélz%@nammd

tlon 184, 187;

aﬁﬁﬁoﬁ it %@reﬁkﬁennﬁlupgggg& gg glrﬁA pI | cat ion 171, 496;

Neu bm@e)rrlt}ﬁh tlad scope bfitherinednition a‘re lﬂmﬁmzexitalntlbodm 1ncluding

86/ 01533;. Better. et al (1988 ence 240;: 1041-1043
inppynoglobylins, mggish msﬁ%%m@a 36ids Avg beep gubiitufpd, deleggior
adhzd I mﬂﬁkulaﬂ %%fgég&-hﬁ)’rﬁ%@ize&-&t@éﬂle@ ha\@é amlﬁg %81?1) suﬁ’hli‘f’r?tlons in

218 Nishimura et al 7,

thé Tra@89vo1 B&gion, \bddasto miprox(ells%)lg Naiﬂna raet@m FzM@Xﬂmglp a

Sh 8
selstegogat] BhaBer pfmotonTruR g FaREe P hmanizeg
indAhho IR A ROGin® R refiacdiEh O1BB @batendiRY d6AEH aeiho gcids.

sequences of the Fv variable region that are not
PgifaresgltIpgations of tl@dubﬁltn%oresnmlgé% angingdicidfeqirlues adjacent to the

C ul Va:hmrfltarg E%%l%?e?&smie{rac@qng“ ng BRV éé 9% l Srﬁe

or gener antmr’ odle
Cﬁf@laﬁbﬂ%ﬂé&lﬂ hyniMa¢ids Gom the dbnor ai@&é_scrlbﬁ:ﬂndﬂﬂiﬁ 585,089, e.g.,
229: 1202- 1207 by O et al 1986, . Bi oTechni gues
cofummg 12-AR9THS égéé%ﬁfﬁ%tthapomerwso%wa@é afgleerelygngorpgrtefdhy
S h
e%(g' LS éthglgt%clﬁﬁﬁu fg?%&ﬁﬁh?ﬂ%enc lu @%,lbblﬁﬁn Whii Jﬁﬁﬁmg

I ' ncor pora y re hose net
antﬂmldwd,eare glodcaibied iy Padm pgidl JEP AH95%nkll, 2abkstied @sdPargmbére?3,
nuclelc aci d sequences that encode all or part of
S?’?mmogl obulin Fv variable regions fromat |east one

of a}lﬁlﬁﬁ}’l)fn&{ocldlﬁmnt%ﬁi& (A §8tH agdctmiisd EFA-3 or CD2
acids are well known to those skilled1n the art and,

cdndye @narapet(busm@gtaf@gembmpﬁ edirfingthe canipidie hetoamimmune system

uci an anti-LFA-3 or anti - nti bod Nucl ei ¢

g R T R R R L
tﬁehﬁﬁ e&f of iaflest BRIuSBE tEpAGEL hytrRlonias BRPEBtE Bl@ad M Abs with
expressi on vector. Humani zed or CDR-grafted antlbody

snesifiscaffinisies forj apitapRsGiToIB @ huspncptei(sce e aut eed Bhal
SO BT ZHAIOG SOl 8L i o
95e0741; GonbélgSt aPaﬂiteﬂiatﬁnél 2@&3&1011]‘@’&92/9391& Kay 13986
Irggﬁggtﬁ@iﬂ)gg%}ogf952éq3\§§ﬁ Peyane 1. far. 1858 Nafure 506 856.859;
Green, L.L. et al. 1994 Nature Genet. 7:13-21; Morrison, S.L. et al. 1994 Proc. Natl.
Acad. Sci. USA 81:6851-6855; Bruggeman et al. 1993 Year Immunol 7:33-40; Tuaillon
et al. 1993 PNAS 90:3720-3724; Bruggeman et al. 1991 Eur J Immunol 21:1323-1326).
Monoclonal antibodies can also be generated by other methods known to those
skilled in the art of recombinant DNA technology. An alternative method, referred to
as the "combinatorial antibody display" method, has been developed to identify and

isolate antibody fragments having a particular antigen specificity, and can be utilized to
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30 J. Inmmunol. 141:4053-4060; Wnter US 5, 225,539, the
contents of all of which are hereby expressly

w0 p@soporat ed by reference. Wnter describes aPCT/US2005/003907
CDR-grafting method that may be used to prepare t he
humani zed anti bodi es of the present invention

prosiyice grongplgnalaptipgdiceopdesgrnaons Ghicppmsiprioh ru&trbozla display see,
t 7 8
o2 L PO B 588 15, 85 R 1781 O
et alntYEPBNAS 86:3833). eA &ercinmeuniAng aofaninkrd wiibRisinohumgen as

BT T T
ard Q‘;% of05 10 WRYBE oﬁtﬁﬁﬁl?g:@rg MA@@&\%C@%@ V%lé regliéns'o? a

only necessary to replace the nunber of
dnreeseplpcxpetatlbn of lr;mmutnngoblﬁlm meldeuieahy neidg s ralrxturb gﬂghgorm@

e QehER PR o Rl oottty oo o wal ot
Métﬂ&dsu@oﬁ@anioﬂmﬁ W}z&gqh IERSymbBgyP1 06-130ci fic am no
aci ds have been substituted, deleted or added. In ]
par tHxeuipdas, of prathedsrand rmgmtsrp@etwumbf i dperiabls fvanes iagpregating a
oGO P e RN s e RbP L.

Pateit Bof §a23 ,30% I{aﬂgm‘rae MnefnatiotslFublicdtioamteyon ® 2¢E36dacBower
of _the humani zed . i mmunogl obul in chain can be replaced

et b‘yhttﬁéa%‘farl Bublisagion gl dhe0 18m2d é Wentgset al. pptsrnatipay
Pu%gSI GRS Snéa; M&Pﬁltm& %d&%&&rﬁﬁ%ﬁﬁh%ﬁ% RG] 0 92/15679;

ues ad] acent’ to are capa
Breutlirey etal. |In’@nwt1bhald?lﬁ[ﬁléht(cse‘é7®9§j012&851\&;(%&1’@&9)11 International

Puficaiinity Wh SO E56%:88 a1 dtergorad Puhlicps N5 vip°
92145650); 5%11@18& al tIB?en@é?i&h@l@tfbl@ﬁtrdMN@ hwey %/U%C@bFuchs et al. (1991)
incorporated by reference. O her techniques for

Bid/TieelmiozogyeP:1 drirbd ¢ dlayl dt al. CHA2) $Tuni Aotibetl Hybridomas 3:81-85;

Rl g BoRdy s b “RRelamssooitidl oty fn iR e 724

HadWKihdadi. ¢ 3042y b1 Biol e26: ssl%gal OtksoH FRAL. Q@Ai)?N@ﬁnM 624-
20 can be generated usin trans enic nce Ca”%ﬁs t he
0

SRR THISHS Ly ol Garrﬁbetaﬂr(éﬁ%t)ﬁ?éo felogy
o- (/3L 7. BLENRGYAS of (R0 REREALE RASHOE $3 N 67 and B ct ol

rest are us

( lsmlc)@m BY: bra’r&iam Khaforsgeﬁd%ratlﬁg plwgarahsrmt;shbmﬁés are
specifjc affi |esfolr1 epi fopes froma human_pr.otein

copgpexcially gvailapygdg- gorthe, Pharmagiadigeqambgient PhagsiAntibody §ysigm.
cad A2 96. 9459@"1%15(?@1@@&&&6&‘4 SuMP@Nﬂ)lﬁr%gtd 5?[5 &, %écalog no.

91/10741; Lonbérg et al. Internationa tidn
249@]{2)3918 Kay et al. Int er nati onal Application
92/ Q3917;

certdin lé Slngénts thee{f reglon glomams o% Heavy ang 11g1§t chams can be
expressed on the same polypeptide, joined by a flexible linker to form a single-chain Fv
fragment, and the scFV gene subsequently cloned into the desired expression vector or
phage genome. As generally described in McCafferty et al., Nature (1990) 348:552-
554, complete VH and VL domains of an antibody, joined by a flexible (Gly4-Ser)3
linker can be used to produce a single chain antibody which can render the display

package separable based on antigen affinity. Isolated scFV antibodies immunoreactive
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Geen, L.L. et al. 1994 Nature Genet. 7:13-21;
Morrison, S.L. et al. 1994 Proc. Natl. Acad. Sci. USA
W@1006831016855; Bruggeman et al. 1993 Year | mup@i/US2005/003907
7:33-40; Tuaillon et al. 1993 PNAS 90: 3720- 3724,
Bruggenman et al. 1991 Eur Jl mmunol 21:1323-1326). 30
with tlecansigan camublg@meéﬂy ba ﬁormté@dbmt@é@bﬁmaéautwl pepasation for
ods those skilled in the art of
usreé%gl R%ne%? 8t echnol ogy. An alternative mnethod,

r ef esp@ﬁiﬁd gntibadick Meth' e bffiiati&rfbah s@ifddelpastyindias Pk aade
nmet hod, has been devel oped to identify and jsolate

acsarding oymethadslaname lodhpsegn dheyart 1 S4mairodniveying screening of

R Bl BeSot A B Sl gR 0Ll Bt B roren

5 d93,484)ptﬂu®mr tic meottbdnaf thesealibramdsi daady vdedinl saxcese®, obtain
Sastry et al. 1989 PNAS 86:5728; Huse et al. .
bindis dshqr@m?@ sAhe aromEmehonplhe sRisTIaLdeteminggpol pifhagies.

Se%%? éﬁcﬁ%th' AR 57 SR M 538! PReiMd: IShrudf) Fu'i‘i@P %H%net

descr oVe, thé antibody repertoire of th
24 @ulﬂ hf[z]7 BV eleskdr, DA aridsA cR oRexd, 1995t Niglddecular mOdehng of

[1y.k f, t th
@%Bﬁé%m%vaﬁé’%?ﬁg 3 saPidh Do Beipen dsgepigreios. S, Adkbody
BBtChR, Hﬁinﬁﬁélh%‘és Nhtd4e, NI, Bp 17240k Bl m‘hnson G., Wu,
i gomer priners and PCR (Larrick et al ., 199

TB‘ @Il(é Eh‘imléd'd@s 1995.1'52qhw8; Alpapgraeidioserean ahg@glllcleoﬁde and

Met hod |.o
ary g s A e o Th ML HH Y E R 1-15.
par t Aetl@D? yndsmhaplae3 ﬁﬁﬂibd@&mh{bl@r’tﬁﬁtﬁt 1§10 1ﬂtacﬂ£1t1bodles are

varlegldted antlbody dIS play library can be found_in,
alpgpsedilAmsiie inveatiprr Sugh ligmologsgmay b denyedNgom enmfsﬂla@gtlbody

g efhigd ASETTLLERBR R P yg AGRL P
leﬁgﬂlﬂrﬁ@ﬂolnerw dhﬁ&fmcﬁir teimerikc Ipbbjpaplmdes riativePfrbini thadbova-déribed
rﬁé{oﬁ%%é@z the lggsnlgsg j sp@g { iythI pﬁ?%gsébl%léﬁg{ea&rl‘ude @ia
Fzﬁ)uﬁhérﬁ%t' Q&o%ﬁ%tqga%%t Mafshbihe bF ¥heVT, a\{/ H CL and CH! domains;
national 15 Publication No. WO 92/01047; Garrard

(i9ta E(pb")d fragmerds a bivalenPiagrherd icompribiog tWwOF ab ﬂag@r@@t@ linked by a
Ladner et al. International Publication No.
diguifide dodge Fithp binge region; (1Dguld fr&lmmé@ﬁﬁmrtggqf the VH and CHI

D N
arffibioll/f (v3 a @A bafragnfchd QW)ar(EsziD J1982) Kaheré 341 :544H34K), whichtconsists
ofa Yot g (31 2ngseiai8 comp e e oG ES8En )

e

byl Sepat:38 243 Wheyanah &wlumi @ﬂn@tecom@ﬂ:@l@lmem by a synthetic linker
8-.798 eratin .dj

(g rfbfee dbenn oS pge s b e Rl haf 1Sty BV and v regions

PR fRGI ﬁoﬁﬁﬁﬂbﬂn@%ﬁle?@mﬂﬂﬁ@@ ¥hadl $Y @8BFv); see e.g., Bird et

al. (1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA

85:5879-5883). Such single chain antibodies are also intended to be encompassed

within the term "antigen-binding fragment" of an antibody. These antibody fragments

are obtained using conventional techniques known to those with skill in the art, and the
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catal og no. 27-9400-01; and the Stratagene SurfZAPTM

phage di splay kit, catalog no. 25 240612). In certain
weredient s, the V regi on domai ns of heavy aneCT/Ugis/003907

chai ns can be expressed on the sane pol ypeptide,

joined by a flexible linker to forma single-chain Fv
frégnmgtvenrt scaged foe utiliﬁ\inghmmm@am @n ateyini@cioamdiodias. oAnti-

desired As
LR aeaTy ftias SR eRt o sk a Ao Eb e RE L o
(199%1%9% éégzné’z@s 1515 alse%@@r@d@ea/ 3Reivhl lﬁ@ﬂmeusn% ngﬁfby

an anti y, joined by a flexible (dy4-Ser)3
clexsimgiren Wéasd aniebqaly oditice protedsagiueh @hmmlra@mabwyammwnally

tregﬁleg, g]g g{vfetdg)?? Ic? ?xgtﬁyaar[eglgcqgg %g)ange%%ﬁ 19619,611?3%911 ?ragments may
bel M&%ﬂ%ﬁ}ﬁisﬁﬂgeho%%é{@ t2ReRéd Qi tﬂ%é@@ﬂ@ﬁ@l £QZRQEht chain

with the antigen can subsequently be fornmulated into a
geperartfreaseianddight phaip aemomsss mey be praduced bhEeaing asdntact
anﬂg(g@g\gféth%or%gﬁxlglgg Cgéh‘t,bs%ﬂ ng% éltwg%:hg%lw 91%118%/%('1 ﬁ%%ﬁlgg%e{tﬁh t&
separaering ehzhhsl SHeavy dniddightt thaig nghnonteed ﬂnajzi slsb b produngl by host

screening of . 5 librarjes ‘&_Aadne

celbs; frane ogneécgglthé@l @g@m@pg e qﬁlthe qsnrgfl heavg c%ampgtlg#f chain, but
no? b3 -S4 o Rtk hs, '@?ﬁdl é@ﬂgﬁleggf Eﬁ%ﬁﬁtddfebcﬁ%rﬂl%an ‘s

can be used’in scre€ens tain bindi eterm
Intninpoo g hoterlim Vimab@DomanhéestatadcﬁrmnitschmtchmmOﬂnéM 341,

PrSHE- PR 19508t HaonBe g ore T pyrlesioel Hrgerire
Es%ﬂer(cl?ﬂa cdlp ?Gr](%)erm%tf Mondeldfal @Rdlyic AhtibBaRS: C&%@fﬁctmn ofa

"Mol'ecul"ar nodel ing of 10 anti body-conbining sites,
Heay Shajpm Yiariallg Regidst $roasifis eDNBI leibtarst, PBpoNathb ficad. Sci. US4,

ti eering Protocols, Humana Press, Totowa,

86?@,'5%%%1 -Q%bgnd Jo%nson, G, W, T.T. and E. A

Kabat, 1995, "Seqghunt: A programto screen aligned

nucligopifgand- 2%1&&1&5%@11@?%&%&3%,2&@ Met hods in

Mol ecul'ar Br ol . cit., pp I-1I5. Anti-CD2 and

ant iAlspAsgfubit ﬁhb @@rgﬁhcmsmf |thjg smtehuon aed_Hof amdtCéIéZ mimetic

di es ar al s n.this..i nvent i Such

agﬁ‘gt ? S%e V) SbéVth e e pet rﬂu %r?eméﬁ’e?‘hdéc AP0 Sor ot
e?ﬁdﬁ@ |c@@§3cﬂlﬁ&§(d gzeﬁnab@ﬁgamcl%ﬂcsle@ﬂadj;@he inhabitdrg Sﬂthb loma DEA-

ments, as well as full- I|ength nongneric, di
intsraciipnRreferred CReqndi LA Sauimefiscpeenis mifl pghibit the CD2LFA-3

e Al S0l BB A P et B W RN AP -2
méiade]chrad gniidy ’Bssz&(:dead:rdmd supagnment consi sting of the

VL, .VH, i F )2 . g

1 1 agHaieoris SRR, A e AESE LT g F wsomatorial ibrary,
edf QJSéB%EEesoﬂ dr :hﬁ@' c&iﬂbﬁlatogfaislibxfabd &r BhhR8R pAdduchBbiahy Qﬁ a

region; (iii d fragnent consisting of the VH and
prefered embodlment the plurality of test compounds, e.g., library members, includes

at least 10, 102, 103, 104, 10° , 106, 107, or 108 compounds. In a preferred embodiment,

the plurality of test compounds, e.g., library members, share a structural or functional
characteristic.

In one embodiment, the invention provides libraries of LFA-3 and/or CD2
inhibitors. The synthesis of combinatorial libraries is well known in the art and has

been reviewed (see, e.g., E.M. Gordon et al., J. Med. Chem. (1994) 37:1385-1401 ;
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domai ns; (iv) a Fv fragnent consisting of the VL and
VH donai ns of a single armof an antibody, (v) a dAb

wo eagierts (Ward et al ., (1989) Nature 341:544-B@BYS$2005/003907
whi ch consists of a VH donain; and (vi) an i sol at ed

conpl ementarity determ ning region (CDR).
DePMxtt He thpCearnikl Ahdghca hdemwBesd 6}9&6hé‘._dﬁ4m1§nmpng, R.W;

cRTE B S m, S A LA 060

29818t i, §.i Akede. CVzEb@tR&n@@%§29h3m Gerdos, Erewie @eﬁlo@ M. A
singl e proteln chain in which the VL and VH reg

Papﬁé,u VoAﬁ@rGﬁeﬁbrﬁ?@Vaﬂl%?ﬁ) 2914 bow's, Ok Rbei: 205 3?%@1%‘95) 309,
BIghBI & ‘éﬂ%&%&: 1. 9{1?9%1408(31&%@? rall FIBR) il 83651994)

1160861 ; 6¢S. Patdnfs 53,@5%51&8?:%2583@3)md 55(2881,5354 RYLE Pabisdarion Nos.
ant i bodi es_are al so_i nt ended enconpassed w thin
wpgg/ 10994, ma/wsbw H@N%&‘F@?ﬁ/ﬁow 2HPS By .
The b i . .
omiEbilss 8P Cmpb AR, im0 AR R HertiP doprdine to a varicty
ofniwthads, soraedf Whﬁ:h ﬁdkﬂ@vﬂﬁﬂﬁm/e@ﬂ?(ﬂb% elR@iplelS2 UphL-06RY @t?ategy
fra ts are. s ed for utilit he .sane nn
cay b2 ST et g TR RS Waxehgadts b SheligSe o Rl Ang swpport
arPpEEd e pRblity BF ﬁa@h&[‘(zés@&%ya ‘ﬁa{rﬁgﬁgﬁﬁcﬁymé% ELHR)@MS suitable for

fragrrents may al so be produced chem cal neth
sobd-gphasdgeptide emvthesis ans kinawac anctasmmeb@rdyommdnmallmwlebl@ésee

o §o ERaBE Bt e R PR R hicn. SpFRbl Venag

Beflif €1998Y). VEd ¥achuifubl off feaddBatided®@Yolutién Of Hdiffeesht Bitivated
usi ng host cells transformed with truncated heavy

aminel Asid, podythe redesions agablew, tomsesppd dnicld @nlwaéﬁfapﬁlmmoblhzed
?ggﬁ% oﬂm%{ eQ& fy %%C%gsgy Tth%, %ﬁéﬁ(ﬂg o?@eﬁﬁh@&f beads are then

uci ng agen

wz(ihéch,l !pbbled" ticd., reécﬂhﬂnﬁ%)d allnilth[alpbbf of:‘radad@m atgaln deidad,ati¢h each
the chains. Heavy and |ight chain nononers al so he
aligpefcRriBeIP Bgodhist Separaterepetian yeses! oSieRAsthatsd/aminG acid is then

adﬂ%?&%zﬂ% aﬁhﬁ@ted'f bteg&’%dﬁ%' déféfg J}es%ﬁﬁeglggti Iré{) ?d ﬁrgﬁta dlr

ain
pepide i/amgtles obfanaedRélﬁmramno acﬂfreﬁdmrg;l added atraanio gj'rrblmis crycle can

e\r{/ig% gLy S:?%é[r%p gﬁerggfti‘; ea?ﬁ_'gfgé géydg & hl?er I (fhl S P prov1de a "biased"

hbré;'yo BigG, 1ffrark B leﬁEBJEB}{a‘i}gp&ﬁbnME‘iﬂh&@or' e selected non-
herichia coli for Generation of Monocl onal

ra@mlyy tige tAntavisdsiareighibdon beving known struciural gimjagiiyor homology

\V/ bl
o QY0P G BRLH-RRES i EDMEADIE Ve R
anAbed {ehiZedM bildihg sivs. 1BwHl1lbeMppeeiated thaenk leAlasiotyws ebplidic,
in the nethods of this invention are LFA-3 and CD2

pertideupimeticy or g@]@-ﬁp@tldlq-ﬁ@@go% 5653 be gpadilp epigratsd in this way.
pept Tﬂ@‘ssph’? ﬁg&l" Q&Q&eég kééuﬁQ{H%PHﬁgfy S pdptiliss, e.g., inhibitors, which

can be used to prepare a library of test compounds of the invention. In another
illustrative synthesis, a "diversomer library” is created by the method of Hobbs DeWitt
et al. (Proc. Natl. Acad. Sci. U.S.A. 90:6909 (1993)). Other synthesis methods,
including the "tea-bag" technique of Houghten (see, e.g., Houghten ef al., Nature
354:84-86 (1991)) can also be used to synthesize libraries of compounds according to

the subject invention.
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peptidi c conpounds (e.g., small organic nol ecul es),
are inhibitors of the CD2: LFA-3 interaction.
woe@berioesl CD2 and LFA-3 minetic agents w | i Pei/bE1005/003907
the CD2: LFA-3 interaction at |east as well as
anti - LFA-3 nonocl onal antibody 7A6 or anti-CD2
mondeiboigs of penpads TSR be scrgenedde idpstmmepyhether 28y members of

 oBGFEFLRL FARSEL TR, oAU QIR S TBAREL Mo

e or o

scfeehiRictRdhMihAbridlilibiaied ha®é béennddstiitdd (9¢e) dCtGdrib afal., J Med.
In a preferred enbodi nent, the pl uralit% of test
13

Ch ids , Sadulyje compenpng bragetande scrrenedipy affgity| east
C

0 7. :
eyt Ny bbb 00yt fpol 8 bR COTRRHE o
foltowgd b ddentificglion dofithe BolatatElidads by stiavetiand ttedhdiquesade.g., mass
or functional 30 characterjstic. In one enbodi nent

speqfeomeiveATYBnand Byiltiel Immpbilizedcqrpqungs sambeisarenehby
B SRR IES\ b oA AL lpd A o
coajugatedto kllaled (elgn flevrophores, koldvidetriCermymds] g@lddisotopes,

I T R U NG R T T,
ARShdiivbly, ARIbiRRE coffpods cafEBlectivel P roledBHRAS hllowad to
A.; Brown, S. D.; Keating, T. A Acc. Chem Res

diffasgbyoughg: mergbrape toviteradt with a reseptochExemplary assay39syful for
29:.132: Gordon . -M: .G&llo .. _Patel, D. V.
sofkpih it fBIFETof (e dbiprigB atcifpsothdbeion " 2 S0
ReV. In(ckRmboddBent ScdBhsuigias bethetinwdntiod kBN BS sAb&led fé#tBERbility
(1995) 14:83; Chen et al. J., Am Chem _Soc. $1994

to {nteraghwith aC182 opLFAM golgpgé@l’ejay@ssgl’i%@’eglggyi bﬁ@eaz:h compound

o BB egaee T TEsHac e (alPlnat tisd ispetn o by

intiblatiag itlestestfcoapopad ndth 0EDE e LFA+8 pblypeptidearder lysate, e.g., a T

R RECURER NEAE TR M e
" it (5 . i . i

o S RGO 54 8yt TR ol o

desammpoed. A mellgiracdld haming nol testabinppund candlzectded s e eanteils After

.a,varie of .pol ric, support.s suitaple.f .
ing R o aSB e (s FRERIk 3R bk R RS instlr eothying sach
wElD MRS H doYivitédof 2 BliRalit§ @€ test Sorfipounii cBPBaA&KMNIned in parallel.
"Principles of Peptide Synthesis", 2nd edition,
Spri Lagethen gmbodiareni, farge 99Bipprs of dess gempaindsgigan bof
_ . Ut i on. of f .
Ao BB AELLON O 0 AL 0 BN SHh S
sysihesigded op kolidtesinybeads inartudie lbez®dne aspoural® isgistheddd) ehed N
each reaction vessel. The aliquots of derivatized .
cogpeyEds Fan heiapmoRibzeieen thesesin gpport thgough agheiplatiledinker. A

pliaflt)t B RAOe. £F aAAEFad PSR BLafl ¥ HBEL) cWh tHn®RCPmbined with

yeast cells and sprayed into a plurality of "nano-droplets", in which each droplet

A

includes a single bead (and, therefore, a single test compound). Exposure of the nano-
droplets to UV light then results in cleavage of the compounds from the beads. It will
be appreciated that this assay format allows the screening of large libraries of test

compounds in a rapid format.
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al i quot being placed in a separate reaction vessel.

Anot her activated amno acid is then added to each
wa@bioguoto1of beads. The cycle of synthesis is rBQBEES®IS/003907

until a desired 20 peptide length is obtained. The

am no acid residues added at each synthesis cycle can

be rGmelunstorigldibeatiesiof compeunds candhesynghesized adibd'sagshtp encode

b bi d'
i FREo G R hTEReE o PR s Rohe T CREM AT P PRgpie.
5,563, B0t £d PCIMPublRyE0RNos. W@ 94/0805 PAsY B 9@1286mdm bhtg@ﬁeral
“havi ng known structural simlarity or honol og a

thl&ﬁ@ﬁho%%mlr%éh%m@f iaersf but meashilyetastpbig, ttergséhatatm at@@h«;d to the
sof el 8 S Pbic e, Y9G 30 LORR L R0t o, byone

oi\ﬂadf fe6iiniquet deepibediabove)piptidenity oetheonpound it e initidby
ounds_ can be readily generated in this wa The

lderﬁ 1cptianefghe uigpgregympaying tagi Ahis tpeging pptherd permits the
syﬁﬁrgglk g?ﬁrageqﬂ%anes r.[;'imfo%ﬂo%as th\ﬁ@&eﬁlrbcfﬂ ?@ﬁ%e &4, I%W levels Such

prepare rar t'est conpounds in
a tapgiagedhieare can bé usbfwh,ta g einsyiat st dropkt’™ s«traeﬁrrgmmxy descnbed

l'ibrary" ..s created t he method of Hobbs DeWtt 30
abgye, é?ld%{lﬁi}ryc%’mpﬂapﬁ 9%358 %Se}tth Beadsa 90: 6909 (1993)).
Q hey psyRtheshiso dRidh@d she ﬁlﬂf&[llééddﬂ?ﬂrﬂﬂ@)ﬁndg &BhE&Frention contain

technl que of Houghten (see, e.g., Houghten et al.,
at MeasUiOecongmandy ngere (prefonaply @tdeasall@@) compossed, angl still more

prEREDEE If b%‘?%fﬁog’ﬁbg g S e
co\%\l}#%ﬁ([e 'ro%Z}ﬁéjl vaft r ?m{fg\g 1]btﬂ ?g??gﬁﬁgoﬁrﬁsﬁﬁs e eéfé?ably fewer

thﬁﬁd)&’éotlﬁ/pouﬁ@sd and 5ti8%nork PréE@Bly felet ﬁ?anai@ﬂ'c\:ﬂﬁp%ﬁﬁ‘&‘s' es.

Met hods of screening conbinatorial |ibraries have
been descri bed (see, e.g., Gordon et al., JMed.

eng%‘d@g%g;bﬁ%&‘b' e conmpound libraries can be
scre 5 chromat ography wth an
apprAlpo usflfld in datmemahods of tleoimeation gani&svﬁmmduiﬂabltors of the
cept fol l.one yldentlflcatl elso at ed
ChEG e igrecsBinian Rishodor FEEMF B! Be Aty BomoIoEs; Sluble

C]§@ &hd LPKEJ IBMypéﬂMﬁes WD@ ﬁncﬁ Lka)3 rrhfﬂé'ﬁ@ héén%é:-‘&iescnbed herein are
r‘r‘poun s can be screened y contacti ng t he COprOUﬂdS

ﬁmttqmaléy bnffeddbe cheweqsd g«puplmgegmeab Ifgslon preotherwikd)do one or more

d bel . . .
i ooy B SRR E0p oo fhusiRador st st and pre-co2
ankiBBdyIRSEABEs, SSUPRUNHA 3 &RHICDD§o J’ﬂép‘bldésh @D2Gd IR -3 mimetic
detected to indicate |ligand bin Al ternatively,

ageRFoBietpyie gguvnipad Rbymagputisal %&qnéfct ively rel eased and
al | qygg Qof rfvfa % E}%{ﬂﬁ&gt?s odRERY @pfrqu‘?]fnkﬁltget%%tr more

W tha ary assays
mhnb[tele rqmﬁge E:hﬁe iylpkﬂ’(ﬁ‘rdf el$ffatntttgpes).nBeittble nroaslml«éﬂsnclubeﬂmse

f th
the‘raqxie ﬁ’eéergg e egﬁ glginjgﬁg\tzlg ggq?fng ??éjaséu\?e g;ougs Iserg)\érear’géc{ by an

appropriate spacer (e.g., m-maleimidobenzoyl-N-hydroxysuccinimide ester) or

homobifunctional (e.g., disuccinimidyl suberate). Such linkers are available from
Pierce Chemical Company, Rockford, Illinois.

Another possibility for cross-linking takes advantage of the PI linkage signal
sequence in PI-linked LFA-3, or fragments thereof. Specifically, DNA encoding the
PI-linkage signal sequence (e.g., amino acids 162-212 of SEQ ID NO:4) is ligated
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15 to interact with a CD2 or LFA-3 pol ypeptide by

assaying the activity of each conpound to bind
walzeosotioyst o t he pol ypeptide or to inhibit a OP2I/UFEAR03003907

interaction, e.g., by incubating the test conpound

with a CD2 or LFA-3 polypeptide and a | ysate, e.g.
downsoeanAPEDNEA en¢oding @ de@:eg polyipepiates pvﬁblrabbf a gpluble LFA—

I ate t an

pofitepi 5 Pl el AR RRbeT o heamptio el thy oot
wigiaetbgniditid B Bhk £RRpa1AN Secuaficdd ARl IARIvaTeRt ) Gk PAt k!

or wells having no test conpound can be used as a

podypeptids. . Thefhsedrophobieprepeny of thedLagayi thpr e explededtor form

e d by assaying each well.
m%gﬁ'ﬂ%ﬁg%g&ég‘ ﬁle%og@eﬁlag plurality of test conpounds
can Aleo dﬁf@lraﬂ’e istdbitérs piakad tedne driin&kicltotaio bPpliarmaceutical
enbodi nent, | arge nunbers of test conpounds can be

ag@ﬂﬁ&u%@ﬁ%@t@?@@w&%@ﬁmﬁuﬁabw@oa@% WAactiye pepfides, polypeptides
an§§>?(|§fgllng’sulzl?§%ea s Ly ion 18%5'%p@8ﬁ f‘ﬂﬁﬁlgﬁgblﬁ@%}tm other than

resin bea -one co
CB¥nt hBA+3 jor pbeicsipyesid JJeér phernh aventicdl |agﬁds amd ¢hetoxic agents

resin ort thro hot ol abij | er
aide ey )P Siasion S 2o {BY SRy S<preapsoiso FESR8s or
m&ﬁé@éxaf@@tef&&@ r@t%&@éﬂi)ﬁt@ﬁgroﬂ" 4 ni¥6SSE ma&hiS and

sprayed into a plurality of "nano-droplets", in which
eac tPrdfthgd gthibitens|dedeatized syithy phaymadeytmabagenhimchider e,

e U RO oP D He B o RICh AV AR P i goluble
CO2ppRPasiaief s10apefalydembsor gebtitdl LFA-BanBRRICpleat i€ dudebasd all or

this assay format allows the screening of |arge

part ifjeg ipgsneglobakin hegohghvimeiage regtomn 2 all @rmaﬁmf a lpgvy\chain
coé?tgl?/gg%lég ﬁgrségfg% E@l?@é!t?%? ?&}r@%@ﬁﬂaﬁ ﬁfs Q?l I%ro{e?r{s é goﬁuble

LEAS potigepiides. Mosigedferrediasy fusibn phsteink bbﬂﬁﬁm(@zﬁﬁmoewﬂi 1-92 of
WC._Still et al U S. Patent No.,. 5,565,324 and PCT
MR IV%T i fBsedNe Panirs of B dpmen s Dives ssoasweyludnnﬂ the C-

this f eat ures the use of jnert
oGRS arpino ARt e Bis€ Bo4iGt Cot R ing Hior o leis TEHdod thought
to pticthafiRRREtcHAin diSullide beRMR Sthe Wi‘.fl larfl'C gtré 8&ns of an IgGy
conpound is detected (e.qg. y one t he echnlques

hed@ﬁd’[dnbﬁ@hsﬂah@‘deﬁn,alrt. IRuchdasion brotelhs tfdexpottpdtonekhitsit prolonged
determ ned ent ] fi cat| on of the unique

segp B LNGS ?’5‘6? e iphibétor digeirHgtioRkt hod pernmits the
SYNtRRSitdinPin {h%rrgah{)dsbaﬁﬁfs%fve%% Ep&‘adﬁ?cssoflﬁ%

identified at very [ow | eve taggi ng sc enre
porbmpb@susrétﬁhlb LEA-§.polypeptithes, dmabhbAd3 eptieidy ]rmmcéega agfi-CD2

B OIS 4, o R g0 s G PRPAtE oS SR e fgtermippkby

asbdyRigathbig Sbifity EPHRMBHGS I91A-8/tD3 RYGRHRN BRY Eﬂﬂln%r m& be
| east 30 conpounds, nore preferably at |least 1

asgryapdonersmpdacusing ¢ simpde eell binding assay that permits visual (under
magnification) evaluation of the ability of the putative inhibitor to inhibit the

interaction between LFA-3 and CD2 on cells bearing these molecules. Jurkat cells are
preferred as the CD2 substrate and sheep red blood cells or human JY cells are

preferred as the LFA-3" substrate. The binding characteristics of soluble polypeptides,

antibody homologs and mimetic agents useful in this invention may be assayed in
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preferably at |east 500 conpounds. In preferred
enbodi nents, the libraries of conpounds of the
w0 poosfatioosr contain fewer than 109 conpounds, nMRECEUS2005/003907
preferably fewer 15 than 108 conpounds, and still nore
preferably fewer than 107 conpounds. Derivatized
sevandliknoworveaysl sich as by tadidlabetling the enideslydfomdipg, polypeptide or

i nventio ﬁhoﬁr Ci%ﬁl vatized inhibitors of the CD2:LFA-3
ageni(e Badtithon Si v \iRDERd thegcobactiprdhe léh?le@polfymép%ﬁ nHBEjC

seR Y BROS FORASE VG CHVL Wb bt AP i Bt pinde

ch%ﬂd@t@ﬁétfé@ Ahd yaléd EE‘é’sga}/thmﬁEedH a@koﬁ%@éﬂz@%auemetabaled

usion or otherw se) to ofe or nore
se¢ondayentbody. wattmgtcempﬁmtwm asrayy Slmh[ﬁS(tMId@SQl‘l’cgddﬂ Seed et

ti nol o sol u

oL s Nl leh S S elth PR g LRI may SohPRgert ©
agents, cytotoxic agents and pharmaceutical agents.

One, t ,pe of derivatized inhibitor is produced by
c or nore 25 inhibitors (of the sane

t yperherageﬁts | § f et chgnesding 3 A-8R)ofypehasy, bk ®eSused in
i ncl'ude”those™” that are heterobifunctional, having two

contibrtating it atkerdhéremiesy ey psherepentst élalelwhearagent(S) are referred to
a ropri ate s . 0. g" . X

iRy BrICASERLOy P KEHDIIPEh e AR AReidegiogpymegp o an
imRRABAIppkR6Art 90 al, nlethofrexatélicSetespRbih, dylchwﬁﬁbwlg) Such

linkers are available from Pierce Chenical Conpany,
cyﬂ@pkcfsah@mdm predisene, BES0 @M@%dSp@é@Pl@m ineyferqs, nitrogen

mER3 S &ghygﬂqhﬁ%ge%e@%@ %otkﬂ{% ﬂl%lhgq ageog' g#.2- or

seq u’e n ragnen
IL&Q&@di‘mg@gblhty e.gDhA apti DI of QII-& Enoan}olna]nkm@edﬁ (@b\@mx)) an

seguence am. no acids 162-2 of . 4)
lnlplb@%rt%nééw%@@eépﬁ?rmm, SeSH @s@%‘é@fr dodogasent s
€ | VRt
ang?e erg B%y%gﬁosfﬂ% ?rg @R’h%a%s@ pept| gg It th n@zged, chimeric, or
hueansntitdCANId arippéysechrn IbFAnl éqc}m loprwrageCBlkarbioding agent

Soahanb e oA el THEE" A
chﬁazéryoo 8105&191%1 a&hﬁmmﬁfm@pl &.gh mpa% ¥G&fentdRR  BmARYA

be exploited to formb5 ggregates of the

COMW]B@E’Y mpdesulehinding egdntle. @x @ B7hh I(‘BDBB} @nmnigl@gntt (6-2or9@ anti-

B L g}or)i;gg 88% gxﬁx%g@?i harqg%g gtt[c))lrg CH:S gfl %ﬁ%&hﬁ{%? onnomdﬂ)

a db@@ddstéﬁﬁd oB pnipitiainixde In 08d) énfdodiémsthe agatt, ag., an ity of
honol ong speci fic for a human pol )ép tide other than
theEP2dpFA-B Antgracgpryjs pdmigiséered dp sgm qgggp With one or more inhibitors

N e T e

leidotiibtic M eSuchid@fbination therapy may advantageously utilize lower dosages

of the therapeutic or prophylactic agents.

Administered "in combination", as used herein, means that two (or more)
different treatments are delivered to the subject during the course of the subject’s
affliction with the disorder, e.g., the two or more treatments are delivered after the
subject has been diagnosed with the disorder and before the disorder has been cured or
eliminated. In some embodiments, the delivery of one treatment is still occurring when

the delivery of the second begins, so that there is overlap. This is sometimes referred to
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nmet hotrexate, steroids, retinoids, interferon, and
nitrogen nustard. Preferred inhibitors derivatized
wowral/ozzophar maceut i cal agent i ncl ude PCT/US2005/003907
reconbi nant | y- produced pol ypeptides in which a sol uble
LFA- 3 pol ypeptide, soluble CD2 polypeptide, or a
heapis 'Byhul@bDow!’ op by Entldehveryi deoiber embodimentsf tealdlivery

to all or 5 rt.of an i nogl obul i n heavy chain
of it Bty ofi RS cef Ve AF Hir SheeeA et esc R stian
endbB@inhts S BhEr da86l tROtryRaRht BesorbVifebfi fPRddaied TWehbined
fusion proteins are soluble LFA-3 polypeptides. Most

adpind$teationd Feg. ethe seriond tigptmaait ismermel&ictivace- ainimeguavalent effect is

1-9 f ture LEA-3 fuse a rtion.of. a humm
sestiseih o o ETEp Shedpi kit nt SesnR ebinfihe anBodiBiloms to o
gréu€drdstcdf, thdnewhlilabe séendif e 2o dirdithgnt WercQMtigikfReed in the

resi dues thought 20 to participate in interchain

abefing i pf the irss dreainrglf. aifler PIROSTHR SHARIDYS seailgwvish thegfirsiifeatment.
In r%(?f% emggﬁiﬁén{:sh@élﬂ/eﬁgg %il@lﬂh&ﬁ?%ﬁ‘t%@%crtl ?{QH als bﬁ)@lrl, or other

€I NS are éexpec 0 ex ol'onged “seru
pafaidierlreMed tathd dsvaddree.ioh heduiction ilTroetlilead boactivigeis greater
utility in the methads of this inventiaqn of specific

thagohas veudshe oRseTvyA St eRssirealpPRt i VETeA 18 BBy prestqt e other.

Th% %‘ffefzt%egt@%éam%s BIBL B&:‘ﬁall? Al 8itiDAvh AR, AIAEROHY greater
onologs or CD2 and LFA-3* mnetic agents ray easily be

thabetdditivien Gdhe ldyliveag saybagudhitbatranadffdct ofthe dirstritdabienttdebvered is

LEA-3 interaction.. This abilit as ed, . ..
s gpieRlegien 1 PR eEr "DioRAR s Syt frapinding
agBREHEI S eHddSHBY, a CoMEBEn ilMREBI fdvepbi mbvit?\{@gtuaaét_@aaaé when

the ability of the putative inhibitor to inhibit the
se¢amdagenitis deliviseadndea prefarrsd ambpodinpensip édivery ofethe fing treatment

th nol equl es. Jurkat .cells e r re
ang At oF il EontahBbn P wthir et 80" Hnl§F one
an6@kt.s are preferred as the LFA-3+ substrate. The

bi ndi ng characteristics of soluble polypeptid

ant ey HGHbITRATIRND, FHHEPPDiBER pETISB e LF A Hfusion), the
seoe BRI 0L . B AEERY SR, R KR B o qame s

adnaiktetedsgbtemiratines. @ nintdavehyousbniiteguspolayipeqpbaenarsly, intra-
agen e.g., wth 35S oy 1251) and then cqntacting the
W%E%{Yeg‘a‘ﬁgiﬁ%éh itfethegpibpmegiostafenptr ‘i““’a‘?ﬁﬁ&b‘&?lesgonaﬂ ’
. : : : _ :
R, R 5Pt aBntcdpiterty
inlzgigionp Mrefembbn ther@D?-badiyg hadnt il aliniBisteacdmi@mpscularly or

. antibody.. Rosetting. co titlon. assays such as. those

in e Ry o g e e (S ARAE een o er Bty

eéﬂtopiéal-ly 36Pnelle{ck9 Bfdotionaio & SPeddei megd.  Combi nati on
herapy The agents, e.g sol ubl e CD2 bi ndi ng LFA-3

.

pol yidemaraésal qqlgynig@atu:gé’ thg CD2-binding agent (e.g., LFA-3/Ig fusion),
the second agent (or both) or a pharmaceutical composition containing the same can be
effected using a needle or a needleless syringe by procedures known in the art.
Examples of needleless syringe systems and modes of administration are described in
US 6,132,395, US 6,096,002, US 5,993,412, US 5,893,397, US 5,520,639, US
5,503,627, US 5,399,163, US 5,383,851, US 5,312,577, US 5,312,335, the contents of

all of which are hereby incorporated by reference.
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conbi nation wth other therapies, e.g., other agents.
The ot her agent(s) are referred to 10 herein as
wo s@sormdiagent (s)" or "additional agents" and PEDUSINES/003907
one or nore of: an immunosuppressant (e.g.,
nmet hot rexate, cycl osphorin, or chloranbucil),

Phow placgiticab Kemipisitionsedni sone, FK506, steroids,
Rk San LGS L ERRET o Pyl B BV KLl

CI92-8indir L A- %olﬁfeptlhéd&tﬁb&ﬂhdi&ﬁ}g@ﬁmmn@s;t@ed B "effectlve
anti-l1L-2 or 1L-8 nonocl onal antibody (Abgenix)),

anmgoBn"ri isiantoan asfoveh capahle af fgssanin gitles spreadonr, seeerdfy, of éhﬁ

cnggA 8%§b %%gﬁlqge% n}%eg%lg d§7‘§ Elg%gblﬁ € l%i OF élé effgctiveaclmount of the

agBitTefelZiotn BVUNEST M, ageht thb]MH&ffe@ﬂNd ubéﬁ»i\Mngleaﬁtnmuﬁghé)dose
or an LFA-1 (al so known as CD1Il a) bi ndi ng agent

adp@mgtratmalﬁoéhﬁ Jubisgls at whipiting, refyeaRs. Oh amegﬁltapggg%dlsorder (e.g.,

A PO R B lp 04 R oot TR B o TR e

susvivd) of (et patishtatith the diidoedau beyddtthianexprgredtin the: dhsenc@ of such
B7-1 i ndi ng,. agent, (e.qg n anti- -1 )
treRERRt Eh%ﬁmsﬁ?%%g)f RPPRYS. forXpaF lagffzs%w’f?%wglead tnjmproved

quﬁ@ﬁl i, s Qs Q. SR NS LR 36 h@alﬁ??%ésﬁ@ﬁ{a‘?{e‘ﬁe%lgf)ed by RAND

am ne. ne enmbodi nent e agent )
Haaithj ddivisiorodf the RéxNI[DEouﬁAatB)n (SalataMlonm‘a, CA3 An effectlve amount
adm ni st er .0r . note )
aofS i ereratty sbdiesid iRt ot 7 GisPrad” i prophylectic,
entbedfnent&Fan eBectRiE@montit 807 ¥IIR2- br PIFA23 bhﬁl-ﬁ‘f?&gdne A&scBed herein
Such conbi nation ther apy may advantageously utilize
refegiie ran@mge@f anpggentibat b effegitvgt Ppomsingleo phipulipl¢-dose
adﬁ1 S (ﬁl’%ﬁ'ﬂe néu%iecf efn ?eésznt?n%m%fdg a{e}}lﬁg%hre é)agurlijg cg ort‘?l{eeérget or

reagfdnwamemofdw subj ect during the course of the
subject's affliction with the disorder, ., the two

or riorell be ammepe asthare0 bt e aridheidhe EEctSy a@%ﬁnéef agent
L A e

skﬁntsoﬂl’icaﬁmmmatéméls@idbn ofemyorgdn ather thaa ahawkinm), admatistiadtion

he del h d.b : .
s, ot dese a@%}q?%ﬁ%d el dhe e iRy Bycarpination
wif ot‘lll\Q t%glodéélg?cl{%%ﬁts REd PR A0 R0 %ngileaﬁl? BPfh@ p%ﬁent the

"si nul t aneous" “or "concurrent delivery.
theyaprudic we praphytahec adivity of jhe witioder agegaadmmustgn@ gnd the serum

nefiShE" Debominem BEdsRonPe AR & SRTERY REFE Eetor o

diffbrefgy.i ve because of conbined adm ni stratl on. E g.,
the second treatment is nore effective

equiRrefceably, afsplbie, CD2- @néeeﬁﬁ;ﬁﬁmqlmhéﬁ (Q ﬁeLEééEmﬁ) is
adHu? QLR d% ﬁu{l%e%rh&%ﬂgo bPF%e JERSut" Iquig %ﬁ tI?eyag@ nﬂ(}? kkDody

greater ex seen
WélglﬁamBWreWIﬁy ddtwernsbented0l and Beout 10 mg of the agent per kg body

weight, most preferably between about 0.1 and about 4 mg of the agent per kg body

weight. In preferred embodiment, the soluble, CD2-binding LFA-3 polypeptide is
administered at a unit dosage ranging from 2 to 15 mg when administered by IV route

(for example, 7.5 mg IV bolus) and a dosage ranging from 2 to 30 mg when
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absence of the first treatnent, or the anal ogous
situation is seen with the first treatnent. 1|n sone
wepdsaiioesit s, delivery is such that the reductP@ONUSW0E003907
synptom or other paraneter related to the disorder,
e.g., reduction in T cell level or activity, is
adgiirestered byIM toae (ihizxampid, 40 beg abbemedd ljedtioohelM and IV
nt deli.ver,ed in the absence of the other. The

t
ad’elf”i‘lgt %&M?ﬂr@fm treatnents can be partially

addithdiV@sedviiR!tipicaldidhdiYiSterédruntil @ateBfoct it bBseraettli The/&ffect
The delivery can be such that an effect of the first

mayrtganeastiredds) 4 vesiesupfinetheds; includime ét wodl etbartiviiy assays and
econd. is delivere t.h
cIGiE Ph St RE Bfie S o Py BB BignEln S arepted body
arda€lak Iﬂa9\b%|r61@{/arﬂ¢‘d ihe pbiticuBr &isbider. dPtefetablyl thewétiokd is
second égent is delivered. In a preferred enbodi nent ,
adpinisierogef yegslar ifervals dyring p gatmentt cyelssush @e PRese? ek More

pré{fagRe AT Rabl AR Rl i BN ol st Foplly el Tor &
adtlﬁhﬁstﬁg%nhjemdﬂ 10 se&@ﬂﬂhtveél& ég., t\sz])Orefia(/ée@;s.f Rire lﬁ)equdfﬂte

second. agent (or rmaceutical. c Siti on
adpaE A AR -8 h@vcs%r eP &H% P%IY%? eﬁ%’a"“é’&ﬁé‘?‘lﬁ%i Tp3y be
adgptgd if thO'&dl b?é’c%‘ QS is SQ\'}é'r@HPﬁ MtlidterRHRGN ANERHRHY Less

I'mtra- articularly, transdermalTy, intrathecally,
frageentedtmahistyatidne a.@t enve vatwige pértioathe sieoaled ¢va1810ned and may be

oS 55 SO Pl b By A AraRah el s
apB o?hﬁfea tH Will B@ec&g%eal IS dver, 38 b wie o PRiFh&H dvls@8e8Gnd other

ramuscul arly i ntravenously. In other

admme@atmmchedulr@ mmbecﬁmrdw@ dgiagt anysongdrirtifudareyelg of
adm?r%atr%t}ldn 25 e.qg., topically or by needl el ess
I'njectron, to an affected area. The par ent er al

adm TheSeIgéﬂﬂ; @) GI2-bingingDZ-ALB pdlypgpade (d.g. (AMEVIVE) is also
LFA- 3/Ig usi on t he second agent (or both)_ or

prefREabhnedpinsteaed @mwrﬂeﬁ %rﬂnagmnh@nmr@ug% %Caﬁpta‘éle
PP BRI B Bl R SER SHEL AR s oo

ansajrlrefgmgfeastym enshandtovaddsffedt 11aMents torwhomnt @radministered.
AT X T L R —

of Lo@té_} é"a%%e %spﬁé% ﬁxf?e%d Siide, de'%trésé”g? Rfol; ethihol and the like, as
5,312,335," the contents of V\%I ch” are hereby

wél hesoroparimdtisas Byereodf Bh@‘meeutmsllm@mr@mm may further

PCT/ US2005/ 003907 A 1{11 h Qsi tions 1sif ¢

B PARTA TG e LR DR BUNRS CBPT ety cf Bglsifying agents,

prédeiidbivbOér HuFfeds, wf@chsaaharmeehe sHeB 2 R d}caffégtpkdﬁess’softhe agent.

poI ptide descri bed her ei n) is adm n| stered,
" ef flgm \asiong pefsrthermageniicah formmlatirnsne! tha 64M- bméfng agent(s)

call B2 %?éyape% ih Qﬁuec‘o% %i?‘gorgﬁqu%gﬁ(s‘?r ! gt.,yiygf)hlthggd, forms. Preferred

pharmaceutical formulations are suitable for injection. An example of an aqueous

C

Qo

formulation encompassed by the present invention includes phosphate buffered saline
(PBS) frozen liquid formulation. An example of a lyophilized formulation includes one
or more of: citrate, glycine and sucrose. For example, a preferred lyophilized
formulation includes 1 to 5% sucrose, preferably 2.5% sucrose, and 0.5% to 2%

glycine, preferably 1% glycine, in sodium citrate-citric buffer (at least 10 mM,
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5 conditions described herein. In therapeutic
enbodi nents, an effective anount of the agent refers

wa 00a7AmUNt of an agent that is effective, UPONUS2005/003907
single or nultiple dose admnistration to the

subj ec at inhibitin reduci ng, or aneliorating the

prgfe Bﬁéé mM) Bytfered top gHiqf gt teaet abpw 4, peeferably, SpmArs prsfaably 6
f InHS HrdBs) ghient), or in prolonging the

(osg‘fe\% val ?%% tbg’ga ient with the disorder beyond that

ex pebiesdciml dgent rabp Boadmirdiststedin AQ@irgleadsaps formWeh the CD2-

.amelioration of psoriasis, for exanple, is predicted
bl{@gs é%ﬁﬂ“éia lienydF Bt AT thysamerghagnagquitgal campasisien); @gnultiple

' [ d b .
N M A e T
dos&gerform Mdllfv'railathe@ﬁ()).col’npoaéﬂls ;atd Tﬁhniﬂi’ﬂb&tad sepd;‘mslr}]fmﬁﬂ sequentially.
ecessari indi.cate a tot el jmnation of the

AREERRGE) DR RuTRse adent B dstuibeRtiks sant g derin e form of o
s I®dHugdtedmbidéule O ConftsaioR bf‘ﬁie'%fﬂ'o g'%ﬁ‘igygngﬁ§ a;/?)%?aghieved by

herein 15 refers to an amount o ent t
staaiprdcrpspdinkingpinchniqigsevelbknann in the ertddssingle molecule may also

Lpistration 1o the subject, Jn.,preventjing or .
ta%gﬁqg)%}r%goﬁrg %néélﬁl??teﬁlélé’nyfmtle% fBﬁgg’ttIOBrap aéﬂ’i???‘gﬁ@le of
cotrpesitibs asedelin thd prekdit ild@naBR MK e dsed h@ssbiaktiGkivith obidr

the art that the effective anbunt of agent wll

therapieheiichian PEIV Ay shgmothesepyt and WV dishgebug mlénat(«lml. therapips may
| atl: ' Ki 4 T
ad@n@&%lgae?g%& ghﬁge %'W%P a?géﬁg Bf gl%%her?tﬁeuilléltog g‘réospthﬁgacglg Iaﬁir%ts.

I sorder o or gan ot he
admi ThesiDZxbindingsapleat wk gharniiecutival celapssitishyintySesin@varicty of
P vvhegﬂler th agfl%nt is adm_ nistered in conbination wth
OBt eﬁ%@ﬁﬁ*&é F exapgelas so1d, prani-yatidiaad diggd dosagel farma) sush as
taiflbts 1H38s, PBtiER! tigdi i ; bl
s BOLIER, o T SonORs ARGl idhe O BRI STbb e,
sugastiemiesh alj §ctdbilé, enfubibpe add tepicad prdparationar Tike pteferbel form

treated th nt .na e. packaged 25 di fferently.
aebirif ot s endeEBogB Y «ORiB Al ey Theespcstisppinaonadhe
préferré fortbARThfRbtabR orddfisHIS tQh8chsat @ dose between
about 0.001 and about 50 ng of the agent per kg body

wei die inveptien gickfdes fornyulatinssweisabla boutse 8s Bbictly apbberdt

ka.b . wei, ght t
T T e T T
prépgemiony) EThdagtive thprediemedagte. fohulpted i b N1pds @A OBh&Bdduct can

t he sol ubl e, CD2-bi nding LFA-3 pol ypeptide is
be appligdibeforp lyring, or aftartU 'Vl 63BoRaIre, &R ngge, fdpgng.ortagten theny

deW¥ grpigbgred by 1V route (for exanple, 7.5 ng IV
ebo%}gfﬂand a %osage ranging from2 to 30 ng when 29 WO

2005/ 077018 PCT/ US2005/ 003907 adm nistered by I'M

route (for exanple, 10 ng or 15 ng IMinjection). I M
and—ﬁ‘vi@ﬁ%ﬁ*ri nistration are preferred.

The following is a summary of the sequences described in US 6,162,432 and
referred to throughout the application:

SEQ ID NO:1 DNA sequence of transmembrane LFA-3

SEQ ID NO:2 Amino acid sequence of transmembrane LFA-3
SEQID NO:3 DNA sequence of PI-linked LFA-3

SEQ ID NO:4 Amino acid sequence of PI-linked LFA-3
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is observed. The effect nmaybe neasured by a variety
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and 5 clearing or inprovenment of affected skin areas,

or inprovenent in other affected body areas as may be
rel evaEQ®D NRES par t iRNAapquancsof §B2. Preferably, the

uni t d%%n SNogdm ni S&ﬁfn‘é%ﬁtsedh@xﬁgloﬁfcklﬁ‘t erval s during

a treat t cycle sSucn as once a wee

pr ef er #QID NO:7 s adrPNAsteeeed cAAMBYIWVEr | nt erval s,
d/\ﬁp kbyg 1 nter tion

perl od 6 evérgal vveekam% obil eq%%hce%qbelﬂl\\%ge s. More

frequent 10 adm ni stratlons e.g., two or three tines

per week are also envisio y be adapted if
the subject's disorder is%§%@®ﬁgior i f urgent
intervention is indicated. Less frequent

a:‘iﬁ«]ﬁmﬁi@ I. Mﬂlﬂmgurs@tém erfd gﬁ@oﬁisﬁmﬂgémf EVIh\l x| dlgfa(&_ﬁ’pg

al so enyi si oned an e ted if.the.s ect .

e apondbiPE s RHErLECEy R PR TS E T

| SmulGipRcOREd e tfbatmbdnt ¥8 dpl to BRe ERIGVN R Ehy WVBYETVIVIE®bver 4.5
| ower or hi gher dosages and ot her 15 adym ni stration
sc¥tétful es may be enpl oyed during any one part| cul ar

cycl e Ofear@ghp Ni st rati on. The agent, e.g., CD2-binding
LFA-3 polypeptide (e.qg., AVEVI VE%qIIS al so preferably
ad i ni ske rnaaaluﬁﬁaialeebwﬂ%ﬁl the gperrlakal sdyds %?ferred to as cycle'A.

@Mtc%/&i@é drY 1:B6I6€ B cRDb &, IS &d §0an B¥ients recelved once weekly
arnaceu i cal y acceptable Carr|er i s nmeant

c airqatreqnt farae “@d@s(aﬁnmlsérawemd)éwoawdeb}gl?cweeésaef Plsarvation

ot £Ct in patients to. whomit is
ad@ne%ﬁ?ésllftggjr)\epﬁg&gl tabl e pharnmaceutically acceptable

carri erAMENEYE @&, mg wes alempitred bpnbavenaws (B) botus iwgeasion.

sal i ne, L sal | . .

ot hanof"he Piafh Feb e ind ddifiod St QRcheeblot SRidhic

t hiberef waﬂsabhsmeé titsed ah blws'atao%sp‘mtslneem af diismss savenyty, and CD4+

rise
suberiEFoum SR K2 MR ATR I oD i C i ertgrmngy
pr eser \HEigibilés f@ra sntidety@ms cycldhwas hased banthe afokmalhedlefd critdfra and,

O Bt e SarS T e T RE T gose L BV R i B 12-weck

ag@@hﬁ@) perfdb iR RECRRICEEe il taﬂ@ewfs aﬁd SUREBAILSCIYS,
| yophi lized, forns. Prefer g ar'régi:eutl cal
£ Do NS FETeEATE FLba 0 % A 18 CPBM reRFcd ek s Isereging
anvﬁgyﬁgéj%dj ornmul ati on enconpassed by the present
i nvention includes phosphate buffered saline 30 (P
fr ozen Withjniaay gigehencles i oatienishad CRAHI Ecelt copnisyoifif) hul‘t 2&90

T ogdh it @8 dbéé@f%@@@Vﬁﬂ?wasCl’éddEQc[l?y 8% (8i75 'h?é) ert (QbMCTI&@ll
and sucrose. For exanp a preferred ize

y
oo SR8 e leee. Do g adbtiee boe rihaR el Boghgounts
S u\%l@ 800 @&%/191115 %’rtLlQ:ogsé%th'la Vﬁitéﬂ ?\M]PVWE kAb k)é(m{]al{%ntly vg_lahheld

glycine, in sodiumcitrate-citric buffer (at |east
VK- heg@MEVIVE dose was withheld for 2 weeks when evidence of a clinically

significant infection was seen.
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buffered to a pH of at |east about 4, preferably, 5,

worens/oproed er ably 6 (or even nore preferably, BCBYS200$1@03907
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second agent may be administered in a single dosage
formw th the CD2- binding agent(s) (i.e., as part of
t Hessesgmgntphar maceut i cal conposition), a nultiple 5
dosage gl RRLIH Mud oM

DUt o B R e S oy 2R BT dnd by
t Hysigion mbhemssmer@tr(BGéchy@brﬁe dsssepentetvedry madelat weeks 1,
s r [

R e R L
siling bldasecpmpugralee dssmhenw fwere n@cdq i g@tlisdnamdf7 duniag tissetment and

onent s _nmay 2achi d stan ar.d SS 0

AP0 Lo Gl R pEber forR R g tiGie st e and

ITWS & ﬁ@)rds@nieﬁﬂﬁﬁ PABEfr61@ bagelifie (&’AEHCSO ribd RASL 75, uespedtively) and

tei addj tio ar.nace al tion
R e e AR T o e

combi nalotad th&m@éd’d&ympﬁdaﬁé SihseBarlied: W&e BéMdActed at each study
chenot her apy and %g'ﬁ?gPﬂﬁ Such conbi nation therapies

maysit SERFRIAL 4wk B gl apbatsed Sofeckh dr treatment

t he kA REsbqenQIyck. %Wﬁt@ﬁfﬁth e B Bhgoing Wik, BaeRd1nel f@@ga1
agent, or pharnaceutlcal quS|t|on may be in

v dnfegtiaps grere menifogsdrpg all Vrlﬁlé% DIVREE GUALS Veje rréwgﬁﬁsfi éhroughout the
salyjgd, sem -solid and |iquid dosage forms, such as
tabléts, pills, powders, liquid solutions, di spersi ons

or susp@epdisons, |iposomes, suppositories, injectable,

i nf usi fo

form Qe B R ey PR P torapy
arvdtlt ABMEMI¥Braver Appiar &t thsstudThE/S ptieftehrededenieds layele of

| RPENRRE B R Bt S b Aes Bt AL rRaF) >

am@lﬂb@ ASorSdIRSieAE BAG r&@kivelVuptott €R1RRE MV BIFis £@sult of
enbodi ments incl ude AVEVI VE preparations. The active

i igPereRAMENTHemisionpiase 8uSa | i posome. The
productgsg@ldy be applied before, during, or after W
exposure or before, during, or after the devel opnent

of redrids @romwos%@fw@ﬁ%%achmmg FSLaRiahg or K2 weaky ﬁﬁ@rrtgﬁaﬂnent
Off?)f al%leg AAEHE %vﬂqﬁ nghi%%d The r&%oﬁse]rﬁg oﬁ%;%lé%@and D 1Ns610:’|c_ably

erred to throughout” the application
DNpersasqdi eqroarest to wc&wmmﬁ afee PIPpergosEd pla@mcinem R@S1 75

AL e 58AUSHEL ‘E;s|4‘3yf aﬁiﬁaf E@XH&?E%'—E%@ D, $ERediReyO e DNA

sequence’ of
corresponding response rates for a PGA of “clear” or “almost clear” were 24%, 29%,

33%, and 34%, respectively.

For cycles A-D, the incremental benefit and repeat response of additional
cycles of therapy with AMEVIVE are shown in Figure 3. For cycle A responders (i.e.,
patients who achieved PASI 50 in cycle A) who received additional cycles of
AMEVIVE, the proportions of patients who achieved PASI 50 increased with each
subsequent cycle. In general, patients continued to respond to repeat treatment with

AMEVIVE with no evidence of tachyphylaxis. Of those who achieved PASI 50 in a
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SEQ ID NO 4 Ami no acid sequence of Pl-linked LFA-3 31

WD 2005/ 077018 PCT/ US2005/ 003907 SEQ I D NO 5 DNA
w@e@smermoes of CD2 SEQ I D NO 6 Ami no aci d sequene€r/u§20C®3907

SEQ I D NO 7 DNA sequence of AMEVIVE SEQ I D NO 8 Am no

aci d sequence of AMEVIVE 5 EXAMPLES Exanple 1:

Maivan-cyslar ©&0 tor99as efmatiends achisne PAS X ipjsuhseana/FXetgsr().e., repeat
(alleﬁj G;pt) Thi s exanpl e exam ned efficacy and safety
in patients who have received a 10 multiple course of

t r eat meftvensé Evgnts o ni ne cycles of therapy with

AVEVI VEL T

tr oat magp ke dbadtyqrt S5kt if KRBT A et VIR ot Mty aprges the
5 ascycly:s:l 'Ehe/hveraﬁtshlﬁe‘@'qmﬁi’lt of:&(MEéHVErfeild\Aahg Iaédmmsynatlm & m@fiple

Pat ecej ve wee )
ORGP Re 5N S el b el RBE g piase 3 smais
f OTHedﬂﬁdhnbyoﬂsznmaIdSer@fevahs ey 2hiodless ir g teygeranddie spactrum

eac cle. AVEVIVE 7.5. was. ad ered b
TSR GRS R BT GR PO 698 § SRR at f on
of treatwgtientfedoh & §¥lee ASINAMB HldUdtitriten BﬁﬁéﬂEfdQ;E:ontlnued

systemic ther s established based on SI cian' s
10 ) Sasatrashl Poagse o4k edres eg\@%rﬂ%}mgﬂa el %ﬁeﬁ LWfq low: 3% or

COM#&LiS a Igwyaleaﬂle HajoddPVErebkig chemr 1imt of normal

(LLN; 404 cell s/ rmB) Eligibility for a subsequent

cycle v & afSgPHYNt | oned criteria and,

in add'Iﬁ't}ié"fyhas@@tétd%ﬁhtssth@’fé%hmbé%ﬁloh%@m &aﬁms@ited
AMVEVI VE during the 12-week treatnent period of the

pr il patisnis yeirdaining PA§¥ SQapenoases ferrigmediays el imanthe o this |

15 | yémﬁgfeyéo%qegﬁgahéha% bEn (6 dags: ﬁrelolqge&pe%%% ﬁer E&L%essful
count “recor screeni ng 25 visit of
st medymeningydhdsn Fignye 4ihown ﬂ@ymxemum ﬂeng@%tqfémp@nmmneeg&alsuch

C f
AR "Dl boet et i AAE Y BPE b/ VB gl IR P14
comnmmsmpmepatib@@ cell s/mMmB, the schedul ed dose was
w t hhel d hoc %e + s cell counts were < 200 cell s/ mB
for 4 sits, AMEVI VE was permanently
20 Wi t hheIAi:.rossﬁhuTtime dyk{E‘s/bMEeadﬂme with AMEY EVIB) dbcfeases h Ipepkiscyte

when evi dence of clinicall
counts were consistent. q“h decreases in Klmphocyte counts observed with each cycle

were not cumulative.
Mean CD4+ T-cell counts remained above the LLLN for all cycles and did not
decrease with multiple-course exposure to AMEVIVE (Figure 5).

25 In sum, this study shows that a multiple course of treatment (3 cycles of
treatment or more) provides more significant results than a single course of therapy,
with no apparent additional risk of side effects. Multiple cycles of AMEVIVE were
well-tolerated by patients, and the incidence of adverse events did not vary
considerably across the cycles.

30
Example 2: Multi-course treatment of psoriasis with AMIEVIVE

This example examined the clinical response to a second cycle of treatment with

AMEVIVE in psoriasis patients who failed to achieve a = 50% reduction in Psoriasis
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significant infection was seen. 32 WO 2005/077018
PCT/ US2005/ 003907 Assessnent Efficacy was assessed by

wao b®s@ezo18 asi s Area and Severity | ndex (PAST) BeiUR2005/003907
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Physi ci an G obal Assessnent (PGA). For cycle A

assessnents were made at weeks 1, 3, 5, 7, 9. 11, and
1 Atgymdrpvenite dndes RRASI) ara 225% rédgeticn (PAs 2D dugiagadirst cycle
afotf%at}ng%ﬁmﬂmﬁvﬁ% wiiRs AR ERtacF Y EMBRipleAT SRS §ﬁﬁ?ﬂa§y.

a

were made at weeks 1 and 7 during treatnent and
and 12Papetss after treatnment. The proportions of

pat i ents,. i 0 : :
Lo 7SS 200 oty A ANl OB
aribat invobd >\t efdoilesuetic@te. (D4cT-eall towits werk pesiired to be

cl r" [ . ) I

Bl A LR LS00, FLAPRAEN B0
virstioidsesyceptic attichstemidsssyatbmerfumpmtes nmpmunopuppyeskaatsA

and at 4 and weeks after. treatment . i\n [ .

2 et el e ahidinl TR pab” s eporonsy prica
bawgitRbitaloids Was brohibatbd withih @cidelyisfore treatment vivh AWENIVA 4nd
visits. Adverse ent s re nitored, t hroughout  th
Sttﬁwgho&égnﬁ plugies. 1 se/_ﬁf nt(%ggrattel- ney topma%cogﬁ%lélggq? S, topw%l

p %ﬂﬁlﬁiﬂﬁ%\:ﬁh@i&% keR6RYtiee,dnd efddh Bthnalvgh &Swafprofikitaipyithin 2 weeks
W t E over 4.5 ars, In this study, 5

R TS AMGOA e T e shiesaiech e e sglp, pams,

r eéigi_h,vﬁlg s3tes. 2TEVES I BSble BB err6iGRinY @tthe ex@BndidCtOEés, patitnlvere
recei ved >-

) 4 cycles. Sone patients have recejv
| GOy & bye RNV vesca 8! AMEOAY Erndieomgieiats e dp1ow-up
ANEM Mnd Bre by clRBABRragy. Sbaiidhi€ Sreredi ckibd £8@)hel&@ension
proportions of patients achieving PASI 50 at 2 or 12

wesdlkddesaf they enrpliedtippyit othgr @Tveggg@qi@gl siueppfedrag enppndnrg therapy
Fi gy i f & 5Botbin8fly, Br bfher disallowed
nocgg%ﬁ?/tgd ?lgegr?dgggéggggﬁ%%r_% t%%n%cfggoﬁ an ’B.r loTﬁre ratowe

prtbgrepitd wivs tofveqkat ofdhe medeisicgdle.ng PASI 75 were 29%

33% 34% 52%in cycles A, B, C, and D

respec%{%a ng The 25 correspondi ng response rates for

a PGA dfhe'phésedrstudies weed mdt¢entst, eardomiverded g blizdosnd placebo-
33% 4% respectivel v. ~For cycles HDhadh

> R i SRR ‘é\ﬁldg?a}eﬁpgg\?m}og'sﬁoﬁée&g’f 2007 Eeboht et al.

cyAtcasD@matohe3apy9-#2 7, R00SYEM thiplase3 studywnf infrafingus @V3.

e S IV e S PR PR B ot
consisted of (i) a 12 week administration period of either once weekly AMEVIVE (7.5
mg) or placebo, and (ii) a 12 week follow-up (rest period). In the phase 3 study of
intramuscular (IM) treatment with AMEVIVE, patients received a single cycle of
treatment that consisted of a 12 week administration period of either AMEVIVE
(10 mg or 15 mg) or placebo once weekly, followed by 12 weeks of observation (rest
period).

In the multiple course therapy studies, patients who received additional cycles
of treatment with AMEVIVE (same dosage regimen) were those whose disease had
progressed to require systemic therapy or phototherapy, as determined by the
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30 AVEVI VE, the proportions of patients who achi eved
PASI 50 increased with each subsequent cycle. In
w@eeeniols pati ents continued to respond to repREL/US2005/003907
treatment with AMEVIVE with no evidence of
tachyphylaxis. O those who achieved PASI 50 in a 33
Wonpss1te7gied poplayse 685/ 0bgdbouniiayerrbeye the LLFEWardon et
9030 ¢f 2‘36\2 50 in subsequent cycles
(| . ?Dlﬁgs[]be(g?ltdﬁ} 2?8%%2% dverse Events The incidence
of adverse events, in general, did not vary
consi de cross the 5 cycles. The overall safety
profil é{—?}&ﬁ@w VE follow ng adm ni stration of
5 mul ti plBuring yiel phsse(3estudidst PASIeanddhysieian GldbabAtsemnicht (PGA) were

' 3. St ydi
el a5 i pbuRI0RRd SAEUGT 3T B gyrine
anlleyaipe PASNghdtHGA spcillsoumsessat asmvemUmnaﬁMﬁfsslenﬁg/ma a1y

was simlar to Vi ous e 2 and st ud
e BRI coR HO PR e A G & aSared Ay h v Ry pepse
E #igcontinued 10 treatnent because of an adverse
event. The incidence of malignancies was | ow. 3% or
10 | ess i rAgkgecycl e; the majority were skin cancers.

Dur at i qhatfrorh R &R pHEeLs iR SIHAN IR atnitnt B PMSIVE were used

studies, the remttive action of AMEVI VE was

d eieuletorming tg efficarst of argeqnd sy de AhfTeATEEH IR ASNEVTKE in two groups
§Iﬂ%ﬂ§1§§ ) HoswiE diird t(pJChIgVéTPREf@O 1|n| the Eﬁt &/cﬂesand (b) those who

some patients have been

p r fall@;hfgv@ghlp@rﬁéefdgs af the firsg ercé@sgtpmmowéap@hm whfajlad to

F| §
s QA S RIS TR B S A SRSV EHO,

ha@hbeehPhﬁl toat Pﬁéﬁreﬂwlom80m7 5%ndRd Bis75) at anyrtime during a second
nt
éycia b frea 9&% Xek%g&e@g(ﬁgg&tﬁg 51%&&&1{0&1%%% g g go%/cg)hﬁ&ence

reat men ecreases I n
C ommrwlsf@lse) mmlcstawdtto chipraespaasBees |bntweympdtt®m§st\@lo
count.s obser

h t t.
vt o1 b R w P KR o Bl PRl gt
20 CYPRdop&tiaithf @htibntsotho ddRievedPASI\HOL hASiﬂSt, aymd EGA:]uﬁr‘dmr” gr
AVEVI VI Fi ) st u .
SR e 2t et P L TV Ra BB A e aeA T wbfpion o

t r ﬁﬂieﬂi@ Rvho @EhiévRd @ PG SfVic&3 o D#lf08t aiai’ T dt@antime éatihd &ch of

than_a single course of thera wi th no apparent
ad@‘FtIII\’I&FFéP“ePT%VIQIerVGEEﬁang ’Ggé Mul tiple cycles of

ANMVEVI VER M4RIEE

25 Patients had a mean age of ~ 45 years, and ~ 70% were male. The median
duration of psoriasis was ~ 19 years, and the median body surface area involvement
was ~ 22%. The number of patients receiving each cycle of IV and IM treatment with
AMEVIVE is summarized in Table 1.
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wel | -tolerated by patients, and the incidence of

adverse events did not vary considerably across the
weywbe37018 30 Exanpl e 2: Multi-course treat nentP@F/US2005/003907

psoriasis with AVEVIVE This exanpl e exam ned the

clinical response to a second cycle of treatnent with

AMEVI VE in psoriasis patients who failed to achieve a

> 50% reduction in Psoriasis 34 WO 2005/077018

PCT/ gS2605/ 003967 —Area cuﬂ zﬁﬁl @Xl f llucx (PASH56)
& It ¢ a . el o
<

or a—>—25%reductop—(PAS £o) dur fHrst—eycl
of t FRattERtth A":‘"V':, Y t rerefHgaeyof 3
rml t J.\ré""\/ mvﬁo r\f 5 v]har Q_D\I3f7)D Tﬁ Pat enf IVaVd > 39
16 yeJ ] j
B T Rl DO SUELRGE ar ea.
tlertt I £ ;
5 CDA+ T- ceﬁ céﬁhaglﬁg?em?wmﬁmuéﬁﬂ?b e above the

lower limt of nornal (LLN) Treatnment with
phototherapy, systemc retinoids, systemc
i f pgtients who previously failed to

0 %ggyggf§§&ﬂg§‘,7(nethotrexafe cycl ospori ne,
i oguani ne), and hi gh-pot ency
t o pi cal PASiomprowelﬁere wak dissewvad dyinghi deicoeticyaletdil Vi tbatnveakwith

1o g aRfSuVEGE e aiicoPa T Al 0 88 e 8 eyt ana

C 08%% GDEdt RS s failed it Sohleve PASH 3Qiuetng tBOftst &ytle. Treatment with
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controlled (Krueger et al., J. Am Acad. Dermatol.
47:821-833, 2002; Lebwohl et al., Arch. Dermatol.
139: 719-727, 2003). In the phase 3 study of
intravenous (I1V) treatnent with AMEVI VE, patients
recei ved two cycles of treatnent, where each cycle
consisted of (i) a 12 week adm ni stration period of
ei ther once weekly AVEVIVE (7.5
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25 ng) or placebo, and (ii) a 12 week follow up (rest
period). In the phase 3 study of intramuscular (I'M

wao e@wapmemt W th AVEVI VE, patients received a sPeiUs2005/003907
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cycle of treatnment that consisted of a 12 week
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cycl e. Proport| ons of patients who failed to 15
achi eve PASI 50 and PASI 25 during cycle 1 of
t r eat nelfficacyoff Malfipld Ueunah dherapvhi eved PASI 50 or PASI

reduct i
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20 Pr opor. o o achi eved PASI

7o hg A 39 sibtoo B exSi sEo g EYRIEY By iy 704 ine

ducycﬂrgs @agine 68). t he |V treatnment cycles, and t he

proport of ients 0. achi ev "clear” .

5D 0D Ol Qb R S 0y e P Ol S

t r igenRM tvith it KRS of trsAmERtvAIHARBVIVE. 23% of patients had a
PGA of “clear” or “almost clear” during cycle 1 of IV treatment with AMEVIVE.

During cycle 5, 44% of patients achieved this level of response (Figure 7A). For IM
treatment with AMEVIVE, PGA “clear”/ “almost clear” response rates increased from
21% during cycle 1 to a maximum of 41% during cycle 4 (Figure 7B).

In sum, incremental clinicel improvement is seen following successive cycles of
treatment with AMEVIVE, indicating its efficacy for the long-term treatment of

patients with chronic plaque psoriasis. Multiple course therapy data show that patient
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Results 25 Patients had a nean age of N 45 years, and
- 70% were mal e. The nedian duration of psoriasis was

WO 209/0y®es s, and the medi an body surface area PCT/US2005/003907
i nvol venent was N 22% The nunber of patients

recei ving each cycle of 1V and |IMtreatnment with
ANVEnopee togdditipnm Fratawnt WitrANEYIVE iggicysmeptils borefigipgrogardless
PCT,LIS2005/ 0R3907 rligatment Cycle 123 45 1V
AVEVI VE 521 327 217 158 39 | M AMEVI VE 457 320 156 100
50 TABLE 1: Nunber of patients receiving nmultiple
cycles of AMEVIVE. 5 Efficacy of a second cycle of
treatment in patients who previously failed to

achi eve PASI 50 or PASI 75 PASI inprovenment was
observed during a second cycle of IV treatnment with 10
AMEVI VE in 93% of patients who failed to achi eve PASI
50 during the first cycle and 89% of patients who
failed to achieve PASI 25 during the first cycle.
Treatment with AMEVIVE in the second cycle resulted
in significantly greater proportions of patients

achi eving PASI 50 and PASI 75 than pl acebo treat nment
(Table 2). 19% of patients who failed to achi eve PASI
50 during the initial cycle of treatnent with AVEVI VE
15 achieved PASI 75 during the second cycle and 53%
achi eved PASI 50. 14% of patients who failed to
achieve PASI 25 during the initial cycle of treatnent
wi th AVEVI VE achieved PASI 75 during the second cycle
and 47% achi eved PASI 50 (Table 2). Qdds ratios
showed that patients who failed to achieve PASI 50 or
PASI 25 in cycle 1 were 2 to 3 tinmes nore likely to
achieve PASI 50 or PASI 75 in cycle 2 conpared with 20
patients who did not receive another cycle (Table 2).
37 WD 2005/ 077018 PCT/ US2005/ 003907 Treat nment

AMEVI VE- AMEVI VE- (dds ratio AMEVIVE Pl acebo (95% C
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Pati ents who did not achieve PASI 50 in first AMEVI VE
c cle N97 86 PASI 75, n (% 18 (18.6) 7(8.1) 2.57

W@ 2008278150) PASI 50, n (% 51 (52.6) 28 (32.B)T/BSBO5/003907

10

15

20

25

30

(1.26-4.19) Any PASI 90 (92.8) 74 (86.0) 2.08
(0.78-5.56) inprovenment, n (% Patients who did not
acWeelpgen: PAS| 25 in first AVEVIVE cycle N 66 46 PASI
75, n (% 9 (13.6) 3 (6.5) 2.26 (0.58-8.86) PASI 50,
n (% 31 (47.0) 11 (23.9) 2.82 (1.23-6.48) Any PASI
591.( 89 Ainetdad pigreaging 2 sytjeqt ovhe haspspoipsis, jthpgpethecheamprising
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Efficacy o tipl urse The .Pat i . .
TR el ek S LR S S peroa
showed 10 increnmental inprovenent in PASI during each
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Cy#i IEF AL3 thgsich préteixi. mum of 54% during cycle 5 (Figure

6A). Simlarly, the proportion of patients achieving

PASI 50 increased from56% during cycle 1 to a maxi mum

of 3. 74% 10 iotdd o€ ¥RiR 1owhéreRUhEsohBle CHR-bRIM o TEBALB hBlypeptide is
further support the increnmental clinical inprovenent

i neaE}-Pammanogibadinly) {sePrasit i pl e cycl es of

treatment with AMEVIVE. 23% of patients had a PGA of
"clear" or "al npst clear” durin? cycle 1 o

1 of |V :
t reat mele mgthad ofpiaimVEWhersinthgpleble CR2-HindinmkR-3 polypeptide
Paf dneikss ABIRLRME LY ! ru @b 1§ 88 BARSEr RTINSy i hi
For- I treat nent V\n’rﬂtoﬁypkﬁ?l{zw VE, PGA "cl ear "/§" z:fl%ym)stn e
cl waiot andead o of atheavyi dheinecansent feghon. 20 21 % duri ng
cycle 1 to a maxi mumof 41 % during cycle 4 (Figure
7B). In sum increnmental clinical inprovenent is seen
f of.| owi Thg nstodes slame I ybéem the soluble@Dadmding EIA-3 polypeptide
AN&)\é%p\r/ils:Tés aI 1%?15& rtokqu cér&sic’stigé {;}f t%% g%lr%qgmtlllfa? 95 g&g{ot a%{d;n.of mature
treatnent o atients W chronic plaque psori asis.
MILFA{| the Oatarmsigalt emaipy acldd of adtumantlg@t hipgt tegion, a CH2 region of

a human IgG1 heavy chain, and at least part of a CH3 region of a human IgG1 heavy

chain.

6. The method of claim 1, wherein the soluble CD2-binding LFA-3 polypeptide is
AMEVIVE (Fig. 1).

7. The method of claim 1, wherein the soluble CD2-binding LF A-3 polypeptide is
encoded by an insert contained in plasmid pSAB152, deposited with American Type

Culture Collection under the accession number ATCC 68720.

8. The method of any one of claims 1-7, wherein the multiple course comprises at

least four cycles of treatiment.
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38 WO 2005/ 077018 PCT/ US2005/ 003907 response to

additional treatnent wwth AMEVIVE is increnentally
whesebioial regardl ess of response to the iniPCHIUS2005/003907

treatment. 39 WD 2005/ 077018 PCT/ US2005/ 003907 We

claim 1. A nethod of treating a subject who has

psdri asThe methed pbamy e e%%m%gk ghergifniha mautinle epyrsg comprises at

jeggt@ﬂvgcy“gég@fqreg&neh{ eat ment of a sol ubl e CD2- bi ndi ng
LFA-3 5 pol ypeptide to the subject, wherein the

mul tiple course conprises multiple cycles of

LT ERt mepl, m@tﬂgd X\P 39 %Ql%sqy’f: l\&ﬁlefé(ﬁm% 'xrﬁﬁrgﬂé%lrse comprises at

adm ni stratron perro rest perio
5nekhﬁdnwﬁwbsawaﬁmmﬁhere|n t he soluble CD2- bi ndi ng

LFA-3 pol ypeptide is an LFA-3 fusion protein. 10 3.

The nmethod of claim 1, wherein the sol uble CD2-binding

LFA3 pOheyipetpod deanyne aficlhifd-137, iwherenothb abiltiplecdukg)comprises at

fusi on rot 4. The method of claim1l, wherein the
so%ﬁ%ﬁ% %%?%%H%ﬂnrﬁA-S pol ypeptide 15 conprises a
sol ubl e LFA-3 polypept|de fused to all or part of an
g. heavy chajn |on d all. or rt of a )
100Ky oL HOLGASE Aone BEFRE 121 Shhtein B BB Ry Souphcpmprises a

\Ah@a@b{gh&bw@@memeﬁm bi ndi ng LFA-3 pol ypepti de
conprises a fusion protein consisting of the am no

termnal 92 anmino acids of mature 20 LFA-3, the

C ter m el md@o@bPT 49 A6 bflélalﬁ‘fs 127, REHERY #h9 @kt Perd¥@Rf each successive
region, a CH2 region of a human | gGl heavy chain, and

at cyckeaaft theyamitipls coarserslopgsg hon ﬂeﬁreﬁ PRiiPFhef A @@0%919 in the

SChﬁhE11@an$£e met hod of claim 1, wherein the soluble
CD2- bindi ng LFA-3 pol ypeptide is 25 AVEVIVE (Fig. 1).
7. The method of claim1l, wherein the soluble

bi n
corkai o fehbfat St BERMEET 1 GcRAC LSRR RSRS byclo of
Tyﬂennﬂh@buows{bhlb&ﬂﬂ@mwander t he accessi on nunber
ATCC 68720. 30 8. The nethod of any one of clains 1-7,
wherein the nultiple course conprises at |east four
20 cyts.es Ohe methad nExty.one of claims 1-7, wherein the rest period of the last cycle of

the multiple course is at least 3 years.

16. The method of any one of claims 1-7, wherein the administration period of each
cycle of the multiple course is at least 8 weeks.

25 |
17. The method of any one of claims 1-7, wherein the administration period of each

cycle of the multiple course is at least 10 weeks.

18. The method of any one of claims 1-7, wherein the administration period of each

30 cycle of the multiple course is at least 12 weeks.

19. The method of any one of claims 1-7, wherein the polypeptide is administered

intramuscularly.
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40 WD 2005/ 077018 PCT/ US2005/ 003907 9. The net hod of

any one of clains 1-7, wherein the nultiple course
weowpnT®es at | east five cycles of treatnment.PdDUSZ0&003907

met hod of any one of clainms 1-7, wherein the nmultiple

course conprises at 5 |east six cycles of treatnent.

11. The nmethod of any one of clains 1-7, wherein the

Mg i Pl BheGABISE oFRRRINE 8L Saitls 1-1,8AREeHS BY BBLyFHAIE S Afninistered

treatnment. 10 12. The nethod of any one of clainms 1-7,

whiafrayeoysAE. mul ti pl e course conprises at | east eight

cycles of treatnent. 13. The nethod of any one of

claims 1-7, wherein the rest period of each successive
5cyzl.e ofhetinethod bf 4yl ame obelniss 1-3 Wioregethe phlypeptide isradsiinistered

per.i_od. of revi o in the 15 nmultiple course

14&af%g%ﬁ%%ﬁﬁﬁg%?g§%§%%§gsg¥'cIains 1-7, wherein the

rest period of the last cycle of the nultiple course

i s,at l.east ears. 20.15. Th t hod of .a ne of .

o M. e et PER ph gt g 1L TGt oo pi R S deg s Gpagises

of adriihitefiikttd fHeauljedtas eddiforal theRpsiticdr pRphyactib@gent dering the
1Onethﬁ.d of any one of clains 1-7, wherein the

adPHPl o gEe s 5EMeBY of each cycle of the multiple

course is at |east 8 weeks. 25 17. The nethod of any

one of clains 1-7,,mhe%§in the adninistration_perﬁod
of ZeacHf* mSfaedoldreatitee saliert imeedefifreamnentioppsoriasistheppethod

WegdtSprisikd -adiifisELD D FhulplAdtir e treftmEhtdf BBVEVIAE (Fig. 1) to the
wherein the adn1n|strat|onjper|od of each 30 cycle_ of

t htbiagh tibgren ghsupwplp gowge 9fdigaimenboopuiees at Jegst thrgg.cycles of

15 ne{r&h@kgelﬁ,f el ¥y8B6f ﬁ’éattﬁtl:rﬁ‘ 'c%prls_‘ig anVgligikiRtiol $eriod of once-weekly
pol ypeptide iS§ adm nistered intranuscularly. 41 WO
200BpipRrgiE EEYMBS2HE SFigoRd0712 wepks, Thlkowasiy@ges periasyof at least
ong, Qfeik! @i ms 1-7, wherein the pol ypeptide is
adm nistered intravenously. 5 21. The nmethod of any
one of clainms 1-7, wherein the polypeptide is

2359: ni Slth%rﬁgtho&“&)f cﬁaiﬁpbt, w%gr%ﬁlgtﬁe &ﬁﬁ@)'lenc%ukg 8Plrgau¥19nt %Qmpﬁses at

20 ieast four cycles of treatment.

25.  The method of claim 23, wherein the multiple course of treatment comprises at

least five cycles of treatment.

25 26.  The method of claim 23, wherein the method comprises evaluating the subject
for the effects of AMEVIVE (Fig. 1) during one or both of the administration period

and the rest period of each cycle in the multiple course.
27.  The method of claim 23, wherein the method further comprises administering to

30 the subject an additional therapeutic or prophylactic agent during the multiple course of

treatment.
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22. The nethod of any one of clains 1-7, wherein the

nmet hod further conprises admnistering to the subject
w@poodnidiots onal therapeutic or prophylactic agePCT/Uiszo0Fgp3907

the 10 nultiple course of treatnment. 23. A nethod of

treating a subject in need of treatment for psoriasis,

t h@8ret Aodethebefifroating g subihet hﬁvsxgemmﬁglsathﬁmethoglcemmnn§(e)

f
\%h g%lécﬁ%%?ﬁgﬂjea ’%ﬁ%%eéls%( E)S {rl@el }];aqi%a‘rc féegst ttn\g(ﬁ %ycsfelémf%g&uhent v¥1th a
| easluble IﬂDzZeblogﬂug é§Ae?f pdl Fpeptideaande bk adrremsihnngfazthad ofcle of
i .
on SR SWREI o BB TS DAl BRoRE 435 efﬁ’ for 12

5weeks, follomed by a rest period of at Ieast

S R A t@%agﬁ?%l%@@}end%%ag@wemde

f o ARIRSIIWE (Bfg. 1y eat ment. 25. The net hod of cl ai m 23,
wherein the multiple course of treatnment conprises at
| east five cycles of treatnment. 25 26. The net hod of
cl apm 23, kivdwaipeising bhipBamRibfAlalco Béiﬁ&ﬁcoﬁip@kﬁigwmvmand
subject for the effects of AMEVIVE (Fig. 1) .durin
0 on&nsgpetings fp agkmipigier téla ﬁhﬁrrw%alaﬂma%ﬁmwo a gafient yeo g@st
pe?f&ﬂ)u }rh@@ﬁi?o EXGs Of brBatknB& WM AMBNEVE QRESH. 27. The
hod of claim23, wherein the nethod further
conprises adm nistering to 30 the subject an
addi ti onal therapeutic or prophylactic agent during
the multiple course of treatnment. 42 WO 2005/077018
PCT/ US2005/ 003907 28. A nethod of treating a subject
havi ng psoriasis, the nethod conprising (a) selecting
a subject on the basis of having had at |east two
cycles of treatnment with a soluble CD2-binding LFA-3
pol ypeptide and (b) adm nistering a third cycle of
treatnment of a sol ubl e CD2-bi ndi ng LFA-3 pol ypepti de
to the subject. 5 29. The nethod of claim 28, wherein
t he sol ubl e CD2-bi ndi ng LFA-3 pol ypeptide is AVEVIVE
(Fig. 1). 30. A kit conprising a pharmaceutica
conmposition conprising AMEVIVE and 10 instructions to
adm ni ster the pharmaceuti cal conposition to a patient
who has previously had two cycles of treatnent with
AVEVI VE (Fig. 1). 43
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