METHODS OF TREATI NG LUPUS USI NG CD4 ANTI BODI ES
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conpl enmrent system SLE has an incidence of about 1 in
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[0004']ni tiat Lvﬂ%s% BP 'a&t%kmin%ﬂg ldgs%gsquVI)lQﬁlg antibodies that attack connective

tissue. The disease is estimated to affect nearly 1 million Americans, primarily women
between the ages of 20-40. The principal form of lupus is a systemic one (systemic lupus
erythematosus; SLE). SLE is associated with the production of antinuclear antibodies,
circulating immune complexes, and activation of the complement system. SLE has an
incidence of about 1 in 700 women between the ages of 20 and 60. SLE can affect any
organ system and can cause severe tissue damage. Numerous autoantibodies of differing
specificity are present in SLE. SLE patients often produce autoantibodies having anti-DNA,
anti-Ro, and anti-platelet specificity and that are capable of initiating clinical features of the

disease, such as glomerulonephritis, arthritis, serositis, complete heart block in newborns,
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di sease, such as gl onmerul onephritis, arthritis,
serositis, conplete heart block in newborns, and
whewatiadosyi ¢ abnornal ities. These aut oanti bodi BGT/HE®07/006443
al so possibly related to central nervous system
di sturbances. ArbuckJe et al. describes the
devel opnent of autoanti bodi es before the clinical
onset of SLE (Arbuckle et al. (2003) N. Engl. J. Med.
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antibodies to remove the pathogenic anti-DNA antibodies from the patient's system.

However, the removal of large quantities of blood for treatment can be a dangerous,
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anti bodies to renove the pathogenic anti-DNA
anti bodies fromthe patient's syst&m However, the
wo eowonadosnf | arge quantities of bl ood for treaPCENS200H0N6443

be a dangerous, conplicated process. U S. Pat. No.

6, 726, 909 di scl oses treating SUE wherein the anti body

conposition adm nistered to the patient conprises

purified anti-DNA anti-idiotypic antibodies and the
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sclcroﬁﬁ QMS;eﬁleﬁBiahﬁd%rtﬁﬁtli repdsibRgid gpvis, psmmasﬁn;ma’ulleedmset diabetes,

ject, e.g., a human subject. In the nethods,
SJogfet“h%Fl‘éﬁ%sﬁt thcyafplrww@?%ee ard T HBRIADY Brve ditaes Aisp Pgv effeckive and
safe trAQMG@P! eting CD4 anti body and at | east a second

compound selected from e.g., the group consisting of

cycl ophospham de, nycophenol ate nofetil, CTLA4-1g, and

an a4-integrin SUMMARY GF THE INMVIDNTIONred to the
[0010;,; ubj ectond gereedl lchiss oﬁéfﬁbﬁllffféﬂtsspro*/hies mmcerstofmaang lupus in a

uman. I n certajn enbaodi mept econd co n
mam gy ERCishisS it HESTED BRI 1 DirERagS AP EREOUA At ve
amouhd 6 SWQIMSiaRSH bNIn&depIBlind oty dtibody kh@ Bt legdtal sRc@id cvinpound

aci d sequence set fort |n SEQ I D N03 and a hsé%e
selectedh oM. £r8- nide ZEPUP wWEiIERS ef exalonhwsphamide gpyrony mgfetil,

CTLA4-#n§ BRI AR AfbGay QAU ENEEnidRkerb@Ed thel sibRER Bertain

embodiments, the subject is a human. In certain embodiments, the second compound is

cyclophosphamide.

[0011]} In one class of embodiments, the non-depleting CD4 antibody has a light
chain amino acid sequence set forth in SEQ ID NO:3 and a heavy chain amino acid
sequence set forth in SEQ ID NO:6, a light chain amino acid sequence set forth in SEQ ID
NO:9 and a heavy chain amino acid sequence set forth in SEQ ID NO:12, a light chain

amino acid sequence set forth in SEQ ID NO:15 and a heavy chain amino acid sequence set
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NO 9 and a heavy chain am no acid sequence set forth
in SEQID NO 12, a light chain am no acid sequence
waed7fiarosh in SEQ I D NO 15 and a heavy chai n aPeToSR07/ab6443
sequence setforth in SEQ ID NGO 18, or a light chain
am no acid sequence set forth in SEQ ID NO 21 and a
heavy chain am no acid sequence set forth in SEQ ID
NO 24. [0012] In one class of enbodinments, the
forth imc}EQEP! No; 8y oD gagctiaam dghmmqinl kapRnee mplml:l] WSEQ_ ID NO:21
nent  of .an antibody that .co ght chain
and a bE AV GniRieiloeat@ite el o i P Bd. 3 and o
avy hai n uence set fort |nSQI
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Seq“eN@ %“’i fortfyingSBQRAR NORES. 14 light plenin emine aejd spguence setfforth fin SEQ ID

NO:15 ﬁn@EQell\g' &ﬁ@ﬂmnﬂ@%kec{u@g@d&t taph $Eo w {%@gﬁlﬂght chain

t he non-depl eti ng CD4 conpri ses

amino\ggid sgquenssReet ferinin SEQADASP; 2]oandpq b¢3e'wa1bllay1 CDRG ackBE@quence set

fonhlh%w@&0q4the i ght chain shown in Figure IA for
exanpl e, the antibody can include CDRl, ~CDR2,- and CDR3

[00139f tzge Th 'oQQ"cIaQQ 8t Qx’nﬁg&lﬁﬁgtﬁnd{: IZS%MGE in 54 an?F Qiy comprises

imla
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E 2 b

the ighBRch S 8P g TR ForeamRich e bofly SR stk ebgay GoR2,
and CDR3 d¢fghe bightdiaén shdven arFighedyA Gan, $m@|molteo€zﬂs;aq:@&&o 26, and
SEQ IO S el B et Sempiiments s b ey b DR
(SEQ mm:mm:pmt(smm Diaxi9); orprefs a5ty SRR 3 (@5211) ROEB0) of the
heavggg%g &gp&ﬂ cEaln shovvnlnF ure A and CDR ,

y Showg 10 fier gramiple. dhzaniibody ean el GPR 1) EDR2, and
CDR3(d>f the heS5QHaR Sk BPdre 1B NYY, SBETD MOV AR E}Qﬁﬁgﬁf\? and

clude, but are not Irmted to, antibodies that
SEQ IPIOS3 ! Tepia GpRodiEeh theitihody compviacs GDRiy CBIR2,ahd CDR3 of

the hgﬁt MR Shdwh in F%M?IAEHQ (ﬁﬂ@l qgﬁi\}zte;ru{elg(t:ﬁ% ﬁl’}}]‘mé El?&%’o&b%ﬂ] shown

a humani zed anti b :wg
in Flg?ﬁce‘é? Eer-1 TEQ IRUNGR:25% Qﬁlﬁrl%dlylplmn ahtiberdieninclude, but are not

hrmte@% TN ﬁgt BfndRfL &4 r_rH@epx tag ?jﬂl YIbO(‘.:é¥ ?ho%‘ﬁ a?ngryone of Figures

does not bind to the Fc rec
1-4. enbodi ments, the antibody is an anti-CD4 vari ant
anti bod that can bind an FcRN receptor. The anti body
[0014bpt i on Jf{lleywhmmg C‘el?f* antibooly aen the sulsartizad amibatly,ene, where

the su%'éctrfg aé%fégjs grf ’Ig\% nh*;)o f]%a%'?:}gd regaélzeg&cg)%d&e%}é: portion.
Optlor(gllq' memmbgdﬁddﬁésmot bmd to the Fc receptor. In certain embodiments, the
antibody is an anti-CD4 variant antibody that can bind an FcRN receptor. The antibody
optionally includes an amino acid substitution at one or more of amino acid positions 270,
322, 326, 327, 329, 313, 333, and/or 334 of the Fc region altering C1q binding and/or
complement-dependent cytotoxicity of the antibody (e.g., with respect to a parental

antibody not including such substitution). In certain embodiments, the antibody comprises



conpl enent - dependent cytotoxicity of the anti body
(e.g., with respect to a parental antibody not
WO p@laekiosy such substitution). In certain enboRPCTESL087/006443
the anti body conpri sesa sal vage receptor binding
epitope or a serum al bum n bi ndi ng pepti de.
Optionally, the antibody conprises three or nore
antigen-binding sites. [0015] The lupus for which the
a salvapdhib@ptor bSndlﬁg apeobd & 4 yepirnalbumisynding pepligrisOptionally, the
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as conpared to the | proteinuria .
after iniidfion ofirtatwentiwithdhg ceabinadon, the @ﬂ?J@ﬁ}éhﬁpé@yStan!@ducflOﬂ in

protelgllljlxg% £hoPl LRLetiS innécttll @hhgﬁﬁgos% cﬁ'ﬁ a’%@c{ toeﬂﬂ@meﬁs) of

SIhrd &°Can b east 2

protelhe@s indB6Activy uamafmméiﬁ%spm}/euy)yahe Btdagctt pg@%to gnth.tm of
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treat egg Slgcermrr@&b pﬁ%teﬁxélpa &g{/n %e re ec? % { flé\%gel 2&5;7/9 @f{/t 19%%’56’%, by at

least B0 drtitat ¢kt D% &dﬂhe@dotbiﬁuﬂh chle be redised tdlesathahdagsper day or

50% b east . 75% .or b east 9 r_qnl
s 07 AP Pt R L HBNE A PTG F B P 7Y Bt ot 25% by

at leaff5004, @3 tai Akt 749030y AtneRNGOBIYBOSRIFBAdCE VP Muirdaryt smdlment may
initiation of treatment with the conbi nati on, the

remaig @HPERtiation A8 BEyt ei nuri a, which pr ot e| nuria i s
amel i or at ed b)épt he treatnent.. For g g g b' tion. th
[0016] nj t i atlP GRE EMbOAERTTHEPROr tp fRitiatien 8 ftre’ﬁ EIY" %It §ycombination, the

. subj e&r&%ﬁéﬁlﬁr&)@nﬁﬁﬁahﬂkﬁ pokihlia 13ﬁrri@ﬁ6ra@&yby Qfe&&la&hertth For
per. day, greater than 2000 Fer day
examgkem@rrtonwaﬁu% obupgimset. thragubioet can di%p]avingpielipriereater than 500

mg pe%) r‘ﬁgt é[lg&%r thgé Q06h %’rﬁ g@r fNeBSef BAHSBE0 I?Ng ?& da(ila&t 8% than

east 50% | east 75% or | east 00/
3500 o1 {behrelapx afer numataorcaﬁtr@émmt@l praseinpga p@sbe fadiged by atplé@st 25%,

by at glaXt ﬁo/ta obeysast 1%2@?95%0 Qr Pl@ﬁst @B, o‘?“ﬁh@ﬂﬂwﬁﬁnaﬁm Rduced to less

initration o r eat nent’ e subject can

than Ui ppt day @ lpssahan ﬁO® ogpezalay nidsenptier oxanplat prior thanitiation of
at er th

s S5 SRR e b FEL LB gfbEinan 3, et o
1, or gﬁatét' gaihi Niafter indt dtipncafnreaemere dthe edbjbyt saunh@gmtelz B9exgptinine
0
o i oG 08 'S e S B TS B s o s
than et @élthahocd.ude treating the subject with the
non-depl eting CD4 anti body and the second conpound to
[0017]educe FmydHetaepEat, tABGndth&ls iaclnté Rektig the subject with the non-depleting

CD4 antibody and the second compound to reduce symptoms, and then continuing
treatment of the subject with the non-depleting CD4 antibody or with the second compound
(not in combination with each other) to maintain remission. For example, in one class of

embodiments, after initiation of treatment with the combination, the lupus is ameliorated;
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treatment of the subject with the non-depleting CH4
anti body or wwth the second conpound (not in
W@ eovhitemsi on with each other) to maintain ren BEST/US2007/006443

For exanple, in one class of enbodinents, after

initiation of treatment with the conbination, the

lupus is aneliorated;treatnment of the subject with the

conbi nation is then discontinued, and instead a
treatnteheofatrhe stbjeat Wigh dfef @mbivatiamisuhn difcarttimupdranddpstead ag

ra S 8 RS TR 1k D PURIERY 3 i oo
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e 3 R Ty Rl RSl SR RGBT 1o

than 0 Bearﬁmsﬂ Ltivatriharyrsedinad chiobt esmcédiBy atlleast 2568 Dytdi ddust 50%, by
; and/or active urinary sedi ment can be reduced b
at lea%&ﬁqé’a%ftbyﬁ%asb?ﬂ gt o1 @H&ﬂ“%@%‘ “B?a%(tsefl‘é%%‘tt ARG %%e
initiaBbn bf@SIm2A% or only inactive urinary sedi ment may
remain after initiation of treatnment. [0019] The | upus

[oom]ephr | tTife WRls RépHaidi cah %e%y ©h8S5 BRsdes VJVI F@f eﬁtﬁé’(@' tBe lupus to
| upus to_be treated can be class Il |lup

be trq%e&mambwlase ﬂégguwen%@sclﬁ%saﬂrlvw%nenkmﬂésdw JVulygys nephritis,

or cla@?ﬂﬂhb&éx%e heitisCl ass V lupus nephritis. [0020] In one
nmbod |ment prior to initiation of treatnent, the

[002(§U bj et 1t SRR AR ghaluw lalt%%ﬁfo@ brebih@ine 500 sifefiQlisplays
greater than 100 per day, 8reater t han 2000

protermm@@reaﬁ%ryharoﬁotgmeé ﬂawmatsls’tben Ag0P e rRayay, gregfpethan 2000

t
mg p@x'r"é;agﬁ b{‘gﬁtas Rl 3% ré ?%1]0 v q?gﬁg gr)l(ng)f)a?ﬁent %‘Bie@ﬁdrgg‘ig Qfduced
after ﬁ&%tldgwfateatmaﬁtmﬁo%e almylbady,lfea@tanm% byoat l¢ast 26 %, by st least 50%,

er 0
oy J950 285, ) 6 B T B 5 L i
In one atrbodinsent getoeadtadritftinina| kdticas iretuced aftersiaitinion ofittshtment with

the antibody, e.g., by at least 25% or by at least 50%, or to less than 1 or less than 0.5.

[0021}] The non-depleting CD4 antibody can be selected from the group consisting

of: a) an antibody that comprises a light chain amino acid sequence set forth in SEQ ID
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the anti body, e.g., by at |east 25%or by at | east
50% or to less than 1 or less than 0.5. [0021] The
woenwdegpset i ng CD4 anti body can be sel ected frpem/ukm07/006443
group consisting of: a) an antibody that conprises a
i ght chain am no acid sequence set forth in SEQ
I DNO 3 and a heavy chain am no acid sequence set forth
in SEQID NO 6; b) an antibody that conprises a |ight
NO:3 £ided Reavyichainaeido aeigueqoenceatt foothtih S[ElQ BEQO:DB; NouDantiirpdy that
ain am no.acid se

a heav h e. f rt
compries 3 DENLSTAdH A BOL RO LoRBHT U500 P g ME e chain
amino abidRqaéicd sseduans SELRID N:ib; ¢)mn35@bbay Niar ¢&marisksaa light chain

heavy ‘chai n am nq id_s forth in.S
ammino Ryt auiee a5t HBOHS A RO Lo B Aaieav L it i eauence se
. forth n@ REPIR NG §9(ﬂlh%%ﬁb§g§ tHa® EbipliBesEEEHt PhNQ addina Abidsequence set

heavy chai n am no aci

forth GEEATI> BY0-h anh B PEOH ST ATEIS 4 SEASCRCESA [t G0 1D NO:24:
e) an aanGQ@?g'ltat 9(%1‘1%1111&8 %rél')@% C%grﬁémept) of tﬁé antﬁfod% of aﬁ)b)a@) ord); )

rses ain

an antubndFrdgam pgmpAsc(sSE@RB Pf K@ Rght:chgin @@W@ﬁpﬂﬁg}g lﬁ]gﬁEQ ID NO 27),

g) an a(n%g% %aﬁ&qugise%fgbgﬁ ogn e %ea&?%h%n%hew ﬂ? ?’éégiég Cg;&s% D

NO:300DRPan amibodDREB:t obmiphised CHRL, R T aptl 6IMR3 af Hiedight chain shown in

Fae EEREBNOR 5221 h B LIEEN AR, SR B8, e O o

the helrvygetizen bHdwW SR ReNIs (RBQID) NOar28-30); aml janniabGligdyt that

SR B el Wl R o o

CDRQh LN ly:mltmbmﬁ mexwy ¢_H3».11Fs}gjmexﬂ R g(lﬁEQD (m@aﬁ rgas%)m) Similarly,
m | ar , the antibo a nt 0
the anbpisc SGhE BHPPOLEas BT L rHoeR) CEraRAN PRI By e in

anyoﬂihg&kggJﬂ 4. [0022] Essentially all of the features

ed for the nmethods above apply to these enbodi nents

[oozzps vel IBssdfiali§hf\oiite foh@ireSXRBDER the hiatHods pBoTe iip?ply to these
pti onal conbination of the non-depleting anﬂ ¥

ermbodifmanticas Welhge ewwedan X YRPISIH fftsy‘ifé IQPPURRA! foigpination of the

non- d dfiQ altlt% I(yvlflg'l atfTst ﬁ)ééém]deoo @E@@fi hﬂ?d’deOfmd/Bﬁthe like.

ven Ion, The non-depleting ant
For e)@pml@nalah}ﬁndmﬁmrtlof &k mventer yhe Msd%mct&ga 99&5%74&&9%18

optlor{: %y%q{l}rhﬁpm 91%%0 thaQ 'aﬂq oéﬁgteg Fc g@ﬁﬁﬁt Bbes xﬁ&@lﬂ’cﬂﬁﬁthc Fc

no aC| I ons er bi ndi ng
recepmanpblemmmpmmwwm@ ahtmngygl@ bmﬁm&wc@r @arm}a@ém-

depenbifslhtaﬁ%& g‘{’ﬁ‘%lb?’id cl(?g nasﬁ%%xggl% %%to? Bﬁldﬁ}%ﬁpﬁ%& aéo%ﬂs%s a serum
alburan birgkneg pémidicngndort tes thies ot exdrajantigarbloiddingrsitss. Inheertain

embog‘n n,:_eg%ﬁﬁee &ogy ?Sn%‘bﬁg% \r'ar?agln gl?tq{» c&qg% c%ﬂ%‘inc?@?‘cﬁi\l%ceptor.
[00232 mbodi ngnt SGHP 5?% er}rregn hcg g%en?s{:yt)xtorv%g h@h({&%lotf 'tl%laﬁng multiple

clerost&#

sclercsisiip@ahamhalibi subjedthads a lmmdmesmbpaeut Incthb metlafdsea theyapeutically

effecthvr[cgaggéﬁgfoé gﬁ‘gg nlﬂ‘?g i etdlgég antibo ynatnI or a¥]ea9td2{ soe(:or% cor%%gltmd is

administered to the subject. For example, suitable second compounds include, but are not

limited to, e.g., a cytotoxic agent; an immunosuppressive agent (e.g., cyclophosphamide); a
B-cell surface marker antagonist; an antibody to a B-cell surface marker; a CD20 antibody

(e.g., Rituximab); a CD5, CD28, or CD40 antibody or blocking agent; a corticosteroid (e.g.,
7



adm nistered to the subject. For exanple, suitable
second conpounds i nclude, but are not |limted to,

W@ 2@7/1085Lyt ot oxi ¢ agent; an i nmunosuppr essi vVePEEs1007/006443
(e.g., cyclophospham de); a B-cell surface marker
antagoni st; an antibody to a B-cell surface marker; a
CD20 antibody (e.g., R tuximab); a CD5, CD28, or CD40
anti body or bl ocki ng agent; a corticosteroid

predmﬁcﬁ}eg, G’PLAd[IgSﬂﬂ@’-)-mt 'dt@mdy&ﬁclﬁés harthlegmnzrb @Tylsalhm%y
such as natal i zumab (Tysabri

mycopRBRalRETOR b, A8 AEASF CIv L ket fod Sitie it gt an

interleRkiAC1d :S}Qﬂﬂﬂ?ni betﬁ'i‘ntbffé&)h'(@%k|aﬂ'111t%r@f8ﬂ pod¥uctiadatenex® or
I nterferon an interferon b-la such as Avonexf! )
Rebif g or me ritexferon Tio?b aueh ascEStassren ) HE pRRaRISE Acejate (Copaxone®), a CD52

antlbo%lgé\eis%éﬂig)zun&h%?hm@) 3mShakR uﬁfﬁ%ééi:@&edﬁtlbbdy 8uch as
ant | body

such as al efit uzuman ( CanPat h
daclizimele (Zenapax’ raaceibody wihe bueseukier? ra@ens@r&lp%wmo etc.

(Zenapax(r), an anti bod o the interl eukin-2 recepto
[0024kI pha dutslaied ):lassecpfgeml?qy%qmglts&r@@pgq watheds ek trggting acondmon in a

mmnmarftc)lg thﬁ (Tse %ri?m,lltggé SJB?&%&? d’fh@émﬁﬂl‘?@({ éﬁﬂa@rh@@ﬁgtcﬁ% @fhritis,

man subj ect
asthma,qrsdrlhslartrmplabel‘egdq:ggnmreftd(emus hesttdisease spwlgple sclerosis, Crohn's

dlseasg1 Lgrgclgg V8ol tEsagfo?gr ﬁt éjﬁﬁl-&ﬁé ' &%na&'é?glgoi‘f%ﬁi-fé d8fer or disease.

IosIi s | Sease
In the bhetROdE] avlaera;celuutam efﬁ}cnge am@nsmc@nbmaovn ahanhedepleting CD4

sor der or I n
i AR Gty B RS S s o
embo@EnES M Ldcdcbad EdMpautid 0 QQMoplmkpﬁhmidbaﬁiycap]motm@lmofeul or

conpound is adm nistered to the subject. In one class
CTLAé‘f‘Igenbodl ments, the second conpound |s

cl ophosphani de phenol at
[0025{ Y051 s Gy HY FEaFoy hEok SADF etiog Aot POk hese
classedBF BRES IARGH S a@ Wbl YastiBleb RS forek ampRswith r&pbado nsset &f mbody
well, as relevant, for_exanple wth

t tot
type o&ﬁwq@éwmn%é B/ grdbe e c BHpeiAmpLe, e nBp-deRlting 4 & Shivody
can bel,: lekdd %r?lzhe P\ QsAeRrk ot d}&n@@ﬁb@dﬁt ihaPebmprades di ght chain

ecte he group consi sti ng a) an_anti bod
aming #cad seaepes sesgorh in SRQ BhNOH3 and ABear @%@f&@rﬁ’&é‘— d gqduence set

forth {n%ﬁg Ibr]N?E? Hiz2n 1§0Ma@cd}ﬁﬁfo§és %h?g)h'ﬂ cRdTh BRiRS héld sequence set

sequénce ort In"SEQ I D an anti body that
forth nn@muwmap bndynhetyaihainearine astd spaverfigsst fordein BRI NO:12;

B et

and a(heaw tiees amnho gtid sechmnee satiforth ar:SEQM@nbi’e d3 en apvbpedy that

D NO 15. and. a h
compbe T SR RMIB SRR A S ATy o
amin® 86TRIsGRMca st fotth i BRQUIANMDA aiad z&ahu@nthat S(Btlplﬁ wstaCD4

bindiG (BRETY] e SBED RO IR: Qe i AR PRGN P CHEFLEE CDRS of
the hgﬁmmmual g &bnoh EED M eu®i27):af) dnh@tibady ﬂmdyompnses CDR3

A BRICINC A SR XTI TRl Wes XN
CDRY)CBR229hd bostys @k 1GRMEHHiS SfoviePRBFigure 1A (SEQ ID NOs:25-27); i) an
antibody that comprises CDR 1, CDR2, and CDR3 of the heavy chain shown in Figure 1D
(SEQ ID NOs:28-30); and j) an antibody that comprises CDR1, CDR2, and CDR3 of the
light chain shown in Figure 1A and CDR1, CDR2, and CDR3 of the heavy chain shown in

8



of the heavy chain shown in Figure D (SEQ I D NG 30);
h) an antibody that conprises CDRI, CDR2, and CDR3 of
wWo b@7homst chain shown in Figure 1A (SEQ | D NBCRBESRE)/006443

i) an antibody that conprises CDRI, CDR2, and CDR3 of

the heavy chain shown in Figure ID (SEQ I D NGs: 28- 30) ;

and j ) an antibody that conprises CDR, CDR2, and

CDR3 of the light chain shown in Figure A and CDRI,

FigurehRXSEAhID DISR32 530 Hiimileelyythe hatipodyhanrbei mGng&bb@ that binds

Sim.larl he apt,i body can be a
the ssig eaidope BS Ry ARBo e W@%&ﬁé@éﬁ? dbe o an
anti body shovvn in any of Figures 1 . BRI EF
DESCRI PTI § 1F show
[0026tlhe nu g&tehalﬁﬁgﬁo onkéeré e}chd% ﬂ? aming ﬁgd—ﬁﬁ%lences &t the heavy
and hgbtmfdapl atdne goiodiaatt diaby TR 1nneddpletpfcSBAtasitibb Flgure 1A

d ' id (SEQO I D
BT 0 e s A
light ¢l‘raama\$\mdﬂ asafje QISR ahdl iR wokk RsRSH) '\%hjéQB”‘l'!r:k%Ltﬁﬁi ih@%ucleotlde
ure

chaj.n_( SEQ ED
Seque‘“r' e D gBL%haém(%"éggb §Oskq é%ﬂf%Q IQfPrFWéltﬂ ﬁhsmmw awﬁ sequence of
the li ghttchalﬁ SHEE (SEQED2Y Oal)dmwlvhhﬁ% (SERED INONP1R 186 fequence.
sequence, gure I D presents the nucleotid
Figury ZBFesmRana jigleatid SRR BOMD ety poineagy @B@m@@
sequefifestdiehdiRay BBA, s waf 298hd CBR éd?lefr%w?gpr {oﬁge

ons. Fjgure |E resents the nucl eot e uen
preseqtﬁg-‘ J p d

SilRPtidE sPauenseof 1o heayurhair($EQID ROphe Sogtre 1ﬂ1&esents the
armncﬂiqx@ )@eq%%hé*e SEMLREE, Ofaid %ﬁﬂ&@@@fuﬁw ea%ﬂ& Qichs §Q§£§ ID NO:6)

and wi thout ("SEQ I er seque
the legdgn séquenrgyur es 2A- 2F show t he nucl eoti de and ani no
aci d sequences of the heavy and |ight chains of one
[0027k nhodi FiguresB AL B strmxtheronlegtige atuii agm((iHmd neéqueadss. of the heavy

o S5 20 P BRI USSP e 2
preserds thp;g]u]c]mdt ISEQDR X7 )f andnmenins hcﬁggEgﬂ? N%?] g)lﬁéri]lugﬁces of the
light 32’1@1% 2%1 B% % naﬁlg ciege % en%l?)g(s)t ﬁégugﬁglﬁg)r%ﬁ%gsatlhg nucleotide
sequem@tq}]fethf hgl;tf cHalve (SEQ D NXD:EYI) PFY%&@ZC%E@ehQ th@gﬁﬁn@ﬁk‘jczl sequence of
ou e .| eader_ sequence. Figure

the ligh ghi raREQRNS apd piskent SEQIL OO thedands seqyence.
Flgurdm@ds%&@dﬂ&clsﬁm@mmf\ld 16) Hreynti ohRl DeSERS alh:11)
seque OE%%%% g framework regions. Figure 2E presents

d ‘E‘P?é GBaigegwrl as e GIAR and fiamewerkregisEy Figure 2E

NIt Quclebtigy k&g

prese M g))ugvy 1gh§|§% VE\ﬂcf%ﬁt%@ IEE§V}I chﬁmaggl?j’@ g‘hé ﬁ)ﬁgg’tﬁéﬁ? E%presents

the amipp Agsf sg@yenchof (Rscksar §'é’ttm eYite(SHOIR ORIl ymd wiBABISEQ ID

NO: lghmeba&gwggﬁgl de and am no aci d sequences of the
heavy

[0028] Figures 3A-3F show the nucleotide and amino acid sequences of the heavy
and light chains of one embodiment of the TRX1 non-depleting CD4 antibody. Figure 3A
presents the nucleotide (SEQ ID NO:13) and amino acid (SEQ ID NO: 14) sequences of the
light chain, as well as the CDR and framework regions. Figure 3B presents the nucleotide
sequence of the light chain (SEQ ID NO:13). Figure 3C presents'the amino acid sequence
of the light chain with (SEQ ID NO:14) and without (SEQ ID NO:15) the leader sequence.
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and |ight chains of one enbodi nent of the TRX
non-depl eting CD4 anti body. Figure 3A presents the
woeseaosde (SEQ I DNO 13) and ami no acid ( SEQREDUBDN7/006443

14) sequences of the light chain, as well as the CDR

and framework regions. Figure 3B presents the

nucl eoti de sequence of the |ight chain (SEQ I D NO

13). Figure 3C presents the am no acid sequence of the
Figur¢ BPhiresehi the nittleoi SEGEQ@INGIQA)) andlamitdwid ($IS6PD 10:17)

NO he | eader sequence, Eligure 3D presents the
seques ok e ISy BRI bs REfL 28 M PR e P e Rioms bR 7E
preserse thuenetedtidt stqueenoe af yheaivai ichas (SEQIIDASOL 18). ERRaNE presents

ure 3E presents the nucleotide

framework regi Qns. . Fi -
the anypd FEI SeaRICP RS (hsBgAY Y haIm TSRS P ADNED: a nd srighoib (8Q D
NO: 18y 88 @Hdsr t@endd. N0 aci d sequence of the heavy chain

with (SEQ I'D NO 17) and without (SEQ ID NO 18) the

[0029 eader FRGUSAACIE b e Aiclbtas aftdafiins RAWstdifences of c}he heavy
nucl eoti de and anm no acid uences of the heavy an

and lightgheing 1of ope epyoodimaen @ dn %ﬁ 1 non-depletin@XFD4 antibody. Figure 4A
s Rl DU s S5 7 5B Mo

light qhaim 8% w§glqagélm; Roand frameivgtit reghaisn Figige wBl preseits the nucleotide
. i o\ Faure AB pre ts the .
bR A PS4 00 0 e B i e peaenc
of thefightiehaid @ithr GHEN TR NOLOpadwithoutd SECHIR NER 20§ theheader sequence.
. j [ 1. th L angd w t hou I
Figurg g8 el i BN R REOIIRED PRl g i (e hato:23)
sequerll\%a@gngdtd lhavy SBEQN| ﬁ}} Well-aR E‘)e anit zﬁmmé\ﬂb& zl(z .DFngure 4E
eguences o e .heavy ¢ as the
preseripls g PR S0 ob ey sy D 180Tk« Hge 9 presents
the antine beidtseqeeree g @RCkeavy chiig VIESEQ IBINO (28F6hd RiNu2BEQ ID
NO'Z{?’ tgu e 4F eﬁr esents the amino acid sequence of the
“He eiﬁaswaﬁ Ui (SEQ I D NO 23) and without (SEQ ED
1 24) the |_eader sequepce. [0030] Figure 5 .
wo3of} =) Higlfe |5y*Cﬁ?ﬂ*ﬁ%?ﬁ‘i'é{tlﬁgstfﬁt%g%r@ggﬁ%w of digrasedyeaggyn the
NZBx¥9 F1iprediifcANEBALY imddceef snEcal efficacy nodel of SLE

[ 0031] Figures 6A-6F present graphs illustrating

[0031] €S PONFRpirs GALEIprebérmiokaDhs PllustiEnd ARHIER BldalfnS4tion of the
ant |, bodis. G aphs %raesent ed are tine tg progressi on

non-deplgiing g diansibadei hurphs Dseschiedars time tepergressim (390mag/dl
iUt bVatBSn FifHE G ' tfank o bR
oG OO 9 R 5 g bR i o
treatmepigtHigwre 6By protginusiagtmantinl5 wé tmatblepoih Higese 6C artigesan blood
f j 0 ' . initiation of -trea t in .
oSG 0t 50 T 1 PR s
whichitrgatmerit evsanitisteshat eaginmintiof ofzage. Fiiwge 6B sBEwshdustd progression

. ' ( | .Rraoteinuria) and Figure 6F
000 PO TR Gl ALy B0 LR 5 B e
initiationj of itigainpent ofor inigadisdntvhichareagnéntad s ihitiavdd &hRix months of age.

treatment was initiated at six nonths of age.
[0032] Figures 7A-7B present graphs illustrating reversal of severe lupus nephritis

by treatment with the non-depleting CD4 antibody. Figure 7A presents a graph showing the
percentage of mice under 300 mg/dl proteinuria at the indicated times after treatment.
Figure 7B shows the percentage of mice reversed from >300 mg/dl proteinuria within the

first month of treatment.
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[0032] Figures 7A-7B present graphs illustrating
reversal of severe |upus nephritis by treatnent with
wo b@7namsdepl eti ng CD4 anti body. Figure 7A pr eBEnUS2087/006443

graph show ng the percentage of m ce under 300 ng/dl
proteinuria at the indicated tinmes after treatnent.

Figure 7B shows the percentage of mce reversed from

>300 ng/dl proteinuria within the first nonth of

[0033]r eat nekigufes @ESPDRITgIANE graphs gmspn@ggrqspgp@ﬁh @dministration of the

non- de%» clﬁzxg @5{1 91%150@%29%21? gR dsﬂgw’g:aé E‘.?I{el BH@YNSUEE% fNRHment while

Figurai®B tﬂwdgs titet threeanormhs tpb‘stntamtmenm Fi @reFB@ shews Bhesimawber of

h h
o bR R BT e R A< VP R ek i e S P e
numbep of CD4e&IDasH cellsifguricinSdplednalitee tWeeks pokiaieabient.
CD4+CD25+ cells found in spleen three weeks

[0034:]ost t rE@hfmlﬂA 9BG034t}atéingiltigls ceﬁtpﬁﬂsdri ina&ysﬁﬁ(bieprotemuna at

montB%l Ee b CO sq{héf}ﬁgcyfsﬂ)gll) Sk Oﬂ%g Otgygz%rb rtrl(t’,%‘;a:ﬁ(g%(n %ls) t)he control

group IrERigat IX amp thRSCDhh &oﬁaft‘i)[dﬁxhg@thﬂbléﬂy thedrbdpoRp XA td€bntrol group
t he gDA non-depl eting anti body treated group as the

in Figge f group in Figure 9B. [0035] Figure 10

[003§slchermt cally ill ustrait es, progressi on of dj sease over

i me i nhesfRbiRgTRHEa e TRy PIOREsPRR R cinen %over time in

relapélﬂ% afd ki@l EAR @a@&d&g mygacﬁé%é PIPGR uae R sAlir piela
icacy rmdge 036] Figures 1 A-1 IB present

Pfed’g\‘%ﬁgﬁqaﬂ’{{&d?]a?ﬁw response to administration of the
non-depleting CD4 anti body. Figure H A presents a
[003¢)r aph oFigtres 1di-h11B aressabfrapiysillusirating reaponge by pdministration of the

non- &e&?él‘in%‘tm taﬂtﬂScQS/ G9Rke0l1 PPk Ay Fra%h%f'tﬁ%ﬁ?ﬁcﬁ%%&%t dver time

axone the al pha-4 1 nteg
for g@mamefptgd “mlvothc h@ntm@rﬁn@@pmetglatgammamtc @quaxomgn the #ipha-4

integfin Qfxﬁ’ﬁ&ﬂl §ZTtL %5891% 1?(%‘1&13%%1%"@5@' nﬁBQé\%ﬁng%{*e HE?)Fesents

gr oups. gures esent
the avetragmﬂaﬂatqlmgcaﬂ egponte theseguonpsi strati on of the
non-depl eting CD4 anti body. Figure 12A presents a
[003Yr aph oFigutes 12A-h2B @Iressubmplnﬂ/iélustratmg esponge @cupdministration of the

I an d

non- (seg &{5%%12%1 t:iﬁhlg%%ACip gélrﬁglo dAS/ 1Ie gsu % gra% é)'%gh EN g q stcﬂrg over time
for graups Hgmedi &mthythe k:omnrm:ledntlbody,mzm4~lg heeglehg nom—mlSple[nﬁQ 34

13B pr.esent s il.lystrat response
et Hifn 20 ol 8 ik i bl rd st er Sy

gure e h of.the clinica
rooas; 02" ¢ P BB TP aftinCen™s Wi Buie B hne Mo feion of the
non-d?a]ila%gl@% anﬂbcrqdye mgﬁrcdlezm p\tesmgs fC@‘hpamﬂ’ltllith)Imczﬁl @dfe&)ver time
r nt e av Lnic scor es

for gt BEGROIE thr SoReT Brgare GHL-Abiera tag pakTicpish ge CD4
antbe@ﬁt]Fl(gﬁﬁe fmmeams tHe BatH@ My Blihidel £8RsITB} these groups.
[0039] Figure 14 depicts spinal cord sections from mice treated with the control
antibody or the CD4 antibody, showing that non-depleting CD4 antibody treatment

decreases demyelination in EAE.

[0040] Figure 15 presents graphs showing the number of ICOS"CD4 or ICOS"CD8
T cells per pl of blood for animals treated with the control antibody, the non-depleting CD4

antibody, or CTLA4-Ig.
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anti body or the CD4 anti body, show ng that
non-depl eting CD4 anti body treatnment decreases
wa@leowyabdosat i on i n EAE. [ 0040] Figure 15 preseneGI/UsAPTIaNGc443

showi ng the nunber of | COShiCD4 or 1COShiCD8 T cells
per m of blood for animals treated with the control
anti body, the non-depleting CD4 anti body, or
CTLA4-Tg.[0041] Figure 16 presents a graph of the

[0041L] i ni céhgmedﬁeprcscets & graph obtheadiningl scczavr@imetonmpeting

weatrt BPRSR0 Bt Gkt P O HRpEE I CEB e with anon-

depletiny CD@Cbmnbady:,CNHdplﬂtmglﬂ]DJD afitybody] b B4ntk@l, anbibody,AEPLARIIBYor a
devlet @{gtl bod [0042] Figures 17A-17B present graphs
ePer‘}%‘ r3RHPR response to adm n| stration of the

on-depl.eti ng ant i bod ure 17A presents a

10042072 Bt A R Elipts SRS GrsaerscIon Rgnigiation of the

non-d@;ﬂ@ﬂiﬁg QW4 @htidbdy.hBj Fu@l?ﬁb@&eﬁis'ﬁeéa@f LwihBdhEpdrBLhtage of mice
atment. Figure 17B shows the percent age of mce

under ?’QS@?%’QHPI{OF%W%@@W%M% Bmes lier indicpgd 4spiraeny Figere 178
showsliBApflnpEe %ﬁﬁhc@fe@&fgéd fﬂohyﬁéd@h'gnﬁ g&aémﬁae to

treatnment. Gaphs presented illuStrate tine to

[0043]3 r ogr e8@8s § 8RO sTUp ke gRiphis @Hﬁétﬁtlﬂé &%@B@ to tfba@ngrlﬁr ®raphs

18A _and éercent survival as a function t1me
presenjif Hjugirpiies to pregiesear (340 gl peote@Brip o daathiinl Elgure 18A and

percert/s8AL ¢4l a‘é"atft]néh&locfmirﬁéglft% Rfatll%w:g)f %Q‘Ig?ént WF%% 18B for animals
anti body and ge per t
treaterw@tgraeggn@naqxqp <P?ﬁ - Pi@@gaﬁ@‘l@snbedu arglP @ ingdkg per day MMF, and

time t& gﬂ&% ?(gltqln élg%z's@a{nﬁbd y an-grv%ti thf "géﬂ g’érl 9 treated

with a[mﬂli]latmrghfrm -depIetin@RCD{ lausbodit &ndrﬁﬂ mgm@amlﬂpamﬁm
anal ysis of proteinuria at nonth 2 of treatnent, using
[0044} he comtiguwks MHBij/lustraiahadung@umpaﬁsmhmalyHﬂi bbdnrotemuna at

month%%?f{i}eatta%ﬁy us ‘%Ig tll(ljenc X e %ﬁ%{)ﬁ)@attre% glf?gﬂ gflg qnﬁré)? &ropp. Results
for chaqisittmtbﬂ)wmm 60 piggke of MIMTF rlaftiy galoge ax% cmlhﬁldﬁuh 1dn-

fo rou reat e MW daily are
depletifie Bt aafBoq ﬁf“gﬁrﬁée'&%cg’ nzﬁgg%;fé’pﬁ ‘z_ﬁmlee@s@@ﬁotoz @roups treated with
25 mgmgestem\«fg daity srel frédestadah iFghrb @9pONse to treatnent.

G aphs presented show the nunber of CD4+ T cells per

(004511 of Figees L0A-QOI Pred@A)oraphe iBusiRiting r gn&é t&&z&%ﬂn@ﬁ@ Graphs
i gure

presenged M isarninor oL st 5200 ST igR EReUSAO Ao BELS cels per

of blo¢d(Igne XFH) CDI4S qtaspe péﬂ\éﬁ]@éiﬁg’ éltr??ﬁ@%(@i Bsceﬁlg'pgyélﬁeen (Figure

t I
20Dy, ﬁéﬁp&%ﬁ% sd@f&??q 295, gs@rf@(swrchgg mbaéma(qeng w@u@z@m
germiitdl deMalccdll sEFRIRS QDGF‘ ahﬁ‘b@isrﬂd&ﬂ@é&ﬁﬁﬁfc%eﬂs %@Pﬂﬁééﬁ &igure

cells Flgure 20 for "ani ma treated

20H), aphMHEE henpwiny evﬂen ipdaspspioid fenglritioselin(Figowhy 201, Her animals
treated WithGRd 8Shtelf %ﬁtlﬁ’édy, the non-depleting CD4 antibody, the indicated dose of

MMF, or a combination of the non-depleting CD4 antibody and the indicated dose of MMF.

[0046] Figures 21A-21B show the nucleic acid and amino acid sequences of human
_ CD4. Figure 21A presents the human CD4 amino acid sequence for mature protein with

leader cleaved. Figure 21B presents the mature human CD4 DNA sequence.
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MMF, or a conbination of the non-depleting CD4

anti body and the indicated dose of MW. [0046] Figures
WQ1im2aB55how t he nucl eic acid and am no aci d BEQUSWOBENG6443

of human CD4. Figure 21A presents the human CD4 am no

acid sequence for mature protein with | eader cl eaved.

Figure 21B presents the nmature hunman CD4 DNA

sequence. DEFI NI TI ONS [ 0047] Unl ess defi ned ot herw se,

all technical and sci cDEFINETIONS s used herein have

[0047]t he saURle¥e defingl ahermassyan ligchnivd nsd stentific emes ofed herein have
ordinary skill

the sarfe ARG, 5 FRERRY BB PP AT PONE S PR PR g avhich the

mventioﬂ Rai! tTiRIdnawmetiarianicd stppleh@ncthose it tharapd andatra directed to
are not to be inputed to anyrela d or | at ed

the cqu%rg@ppgceglon gng aéﬁyotcterh%mpyt élayﬁﬁlfn or fynre ate case, e.g., to

any co?r&%r’x@ 38 paftdY of BigiRaSoR NAnYRictho @l #ndShivefidls sihilar or
equi val ent to t hose descri bed herein can be used_in

equivaldns to phase idegcribsd hewein sangpeorsed i thyy praetige fop{asHpE Ohthemygsent
mvcntﬁ) ! 31%131 iy Ih%tl rtér?Jlss’?]e : RANGABHD QLSIARE S ARG EinD &t cordingly, the

n. ccor erm nol ogy used herein is
terminblogytused pareposefoofhedems@fdgsq@@mg putigelappipbadimentssonly, and

n intended to be Iimting. [0048] As
is not lﬁ%ee%@ed%% lzmglgém fication and the appended cl ai ns,

[0048]f he si r}t%%sgﬁ 1&8{1 ecﬁicatlof?gnd daé)lp[anc?eéi élﬁ?ﬂsuq'?e sri’llxéﬂ']ﬁj forms “a,”

ef er eAts Unl esS cont ext c ctates
“an” aat Merefiisendd plusal réf@retm(vaﬂpdsethe perﬁtexlecrle:erl)t dictatesmtiorrafise: Thus,

uta I s t »2
for ex %IEP*C., T %% cg a nqro{eyunr eusxclo C% Fﬂ%ahtgﬁ)fé %E’cﬁtggs I{E?erer?cg, 29]3 cell
includés tikisiresast mﬁachnhehehhe i S an autoi nmune di sease or

di sorder involving antibodies that attack connective
[00491 i ssue “Lipes pusiused padkirf isamaofoimnpue discage eyéiseldiex:mynbfmg

.yt h t SL
anuboé{qséhzét&&@c# ﬁgrbl} rﬁsﬁemesr\gg %gs )ﬂng éafﬁ uéo,lln ; ﬂscf%:ﬁi% one,
systeniib Fupiss epihbmatosaé (BILE) whesh @y Inecpudk c(wtmbushmrglvemegt “Lupus”

s e 5 Vel SR e o BRI, s o
erythe%a‘-‘té?sQﬂs QCLﬁj dlu@h@ﬂﬁﬁhﬁ); (LNDQRGhrehal, Sefibsie, pdﬁlﬁﬁtﬁt Mdnsrenal,
typically a human, but can be a non-human mamal .
discoidxanfrlapgciton- human mamal s i ncl ude Iaboratory
donmestic, pet, sport, and _stock ani mal

[0050tat s, dbGaubjers? Bevsin is Ayplealin b am. A F?" b 3o di’ajﬂ@etmmmal
Exemgﬁarf l’lblg-hlah‘%. fﬂ&mﬂﬁ%ﬂﬁ&ﬁ@é labBrdlory, E&%@idﬁe Bés, @%or@ \Mind stock

t ol mune i sord er, treatnent rel at ed tO a | Ssue
animaly, £ piniae catgrdaghehdrsdseand gpven & vaisgHy the spipctds ligible for

treat e‘?lt ) %gfrngtﬁ}éapf)l a %ﬁ&%ﬂlgnéc &SoideP lﬂn%atrE&{t t1RRdRY aRRSEStransplant,

sSuc e Su JeCt IS one that is
or theé)@e rIn emeiaspecbrsupla subdsgh és eligibledon freatptenpinrduplsgFer the purposes

hereub% olgggl Jutbﬁ Pﬁronquitqg‘%)gée%eﬂ{:m tglbrznl’lﬁs Bk pRAchE&RE or more

signs, symptoms or other mdxcators of lupus or has been diagnosed with lupus, whether, for

example, newly diagnosed, previously diagnosed with a new flare, or chronically steroid
dependent with a new flare, or is at risk for developing lupus. One eligible for treatment of
lupus may optionally be identified as one who is screened by renal biopsy and/or is screened
using an assay to detect auto-antibodies, such as those noted below, wherein autoantibody

production is assessed qualitatively, and preferably quantitatively. Exemplary such auto-
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exanpl e, newy diagnosed, previously diagnosed with a
new flare, or chronically steroid dependent wth a new
wo b@rag9s2r is at risk for devel opi ng | upus. OnNBCT/US2007/006443

eligible for treatnment of |upus may optionally be

identified as one who is screened by renal biopsy

and/or is screened using an assay to detect

aut o- anti bodi es, such as those noted bel ow, wherein
antibaaligsomeodifted wigr SHBatd ami-iscles satbedlies (@b), hatiidéablk.staRded DNA

fier ahl ntitativel uch . i
(asDrgA PR AR X B sk Bl atbonr FOBpR AP, Sftphasealigid Ab, anti-
riboscndliFhAY] &1i-RAMS-22Ab] aoRB |4, shd anglgd ADNA (dsDNA) Ab,

anti-Sm Ab, anti-nuclear ribonucl eoprotein Ab,

[0os1ant i - pidiaphedid of mpeb(anawetehmhﬁ&ewf eﬁjg{b@m ya¥ot treé%ﬁ{e% cAn be

anti - anti-La Ab. nosi s of
P”fmi"tF&Pss s E '&%blélrth? At FORCHAMRE: f@%ﬂqsmf Slﬁ may dgtageerding to
currer@® a&‘m&@cdﬁ@&%géﬁﬁ I&&uﬁﬁ&ﬂ%y} éﬂt@ﬂ) Efrebif eA@ﬁ&c dis&se m g be defined

di agnosi s of SL e according to curr
by onguSef ik SleThrp ctbwyn:@@emﬁ@ﬁ@w ( ACRYitesia erdmcaBILAG “B”
iACS.£V 8
criteri p%s A g;%;?f\jclﬂtsﬁ Igggﬂg&ﬁ?ghgﬁﬁn%lﬁﬁgg?(ﬁ{ %é?ibbi@%g%y Brunetta
enntlegDLM@hog-forCtmqt@g,lgpuse Fpme signFytripteins, rorgtis:r 1pxat::am‘s used to
diagnSUNILEE &didrfil HPH Té:ﬁa%t'a? Hég%gaﬂgzl@%%ieb egr(y&e f dor the

entitl ed ™ Method upus one sl
Clasm@yﬁmrm%SLE’F A@tlh%heunm apgdav b{1§7'ﬂstay He()ndlaagmhssec]ﬁh&ash over the

cheek qﬁ@o??rags r;gﬁ ra1 t?}fe%,cé-ﬂ%%ﬁn%vgiégc F\%e%lam sunlight,

resung id BVelde;brE%bmmy ober hﬁf@te inaskdin £dsh No@b ulcasisul 8¢ ulchb® in the
rash, or red rai sed patches,

nose SRR orn By By Sl uEhiet Pom cro GG involving two or

more pcﬁmﬂetal fgints(atthfitisl @Y #hRRMBOboks 86uldBESSHAR ddnétbeBome
| cers such as ulcers in the nose or nout h,

|
des“"ﬁ%‘gaﬁf%‘ga’. PR oreprpidltis rensh Bisorler foF e axspsive protein in the
urine @rdirulias gichieR kydnH5 %;‘@raﬁi)/di? I8 3RS tE&esrtl%i(sﬂ éﬁ'dmrgellular casts

%%%thrltls in which the boneS around the joints
(abno SHRENGKS flq;%véiogrom§@q Bang qirg:!/orp\p/bzm felissangyor kidney tubule cells),

neurol@@fd §§{sd kjrhpronh€ BAbthE} H@IARTs %glear S?f\‘;\gsciéh% altl/Qt ;?sychosm in

in the urine (protelnurla greater t
the abfeg\caﬁf Aty asmgabalie diggrbanedsdhaarakrpwn teehiselsach effatts and

hemat&%?f@él@ﬁl SGin nér At ) t‘ﬁl?ﬁjcatc{r? ?ﬁ%rf‘z?s S anxge{xé’{ad)wgeukopema

|'s and/ or e ce neuro
(whitedijpedasmt b@PWo‘t fee 0¢1}$cpec amtﬂc mllsaetzt)rcﬂfslympmspemliasdlmsl)an 1,500

o LSS AR ) b RGBT BBk

cubic méhimatédglie bumnlzsmymﬂihopﬁﬁa afuiebe dEELEALA RO DY lbre

t Kk ite bl ood t
occusifty AT o SR ol b MR e e o t incuce
it. The(iheargidnhiamof libed Ity febo si¥hE %yﬁgforﬁél 1 Rjr S8y i diBRbROF 1®us.
t hronbocyt openi a (Il ess than 100, 000 pl atel ets per

[00521: ubi ¢ @i hdphmicdupus e chebk agaiidansal dmlﬁafméﬁ&rtﬁfrys@%mﬁécr
Oor nore occasl ons.

within det ect ed (g é\s\o
tan]r DRI 2) AGRIUTIFRCTIRE 2RPERTNEH Of ARPhupliRRdrasme, or 3) a 3-
fold mdfdags KRy fpﬁbtbﬂ?&%@lﬁbés%lmg PRtdinNARL 1 %@4‘ hts BPAs ﬁdté'a £0.s.

0 these si or_other indicators of
patent PHB]&%atlon pub%catlon 3/0'8%/0024295 For lupus nephritis, the treatment eligibility
may be evidenced by a nephritic flare as defined by renal criteria as noted in U.S. patent

application publication 2006/0024295.
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[0052] A nephritic lupus flare can be defined as 1) an
i ncrease of >30%in Scr within a 1-nonth period, or 2)
W@2002a00sEnce or appearance of nephrotic syndrPOEUSINT/006443

3) a 3- fold increase in urinary protein with baseline

proteinuria> g/24 hrs or as noted in U S. patent

application publication 2006/ 0024295. For | upus

nephritis, the treatnent eligibility may be evi denced
[0053Py a nE@ﬂMsl ﬂdpﬁnflb @d @ptﬁﬁlaﬂ?ﬁiagﬁdsdd)andmhablfmdl asdSNAWAHO class 1,

ted u. t Ll
s TS 43V, BB5SP"o2RL BT, g o Wecning

et al. (§?@ﬁﬁ%@ @laéﬁﬁcﬁﬂlé\?& élbﬁ@nﬁ&dpﬁﬂ/umﬁtéiﬁﬁ: lhpusgsenlatosus
ass I H, class | ass V, or class VI |upus

rev1s1tqé’b]§.rdn[ey§nte@la§0nalaé5 %@r #rth in Wening et al. (2004)
"The classifi cgtl on of g@i(rmerul onephritis in S¥
[0054] upus ETeatraendt OF asubiech herqip gefers; tgbeth thetapentie IS?FH}em and

e} 5RNh nedd oPtrédtRieREinciRleqhdke alread
pmpmﬁg? ers I%r}é\peb titﬁgﬁﬁaé?sgg%utl o trggt rrgnt angl rngphyl actel C ¢
with 1upusnpemhmqouémmamn@smnmmsbsqrdprrﬁ@é@ apM§ rbgpeiptd arthritis,

or 1nﬂ|8$1%|51 S tol2s Slsgllé’ez a8 Yook @l-ﬁisg iy ?}fggéﬂ' ﬁljlé nl%lﬁ%r 6@REHLbR]Y) is to

d
be preaérthd. |m¢r2:1;? urtlg suh]ﬁabt;mgﬁhmve/bd@ommsgb@s@w% lupgs (orgmother
disordtﬁgév 2%6 r_:éﬂ (t)she réeyc%gglglre 8 'iljilaelrllﬁgé g& Qﬁér)dééo?déﬁ be

subject ma been di agnosed

[0055%IS hav Ib[gxg é él?ora E‘o%{lea&?e(ifo %{dﬁera)s ugé H@f\él fers to a decrease,

redi s r suscept | upus er
reductiibrsor elninatipOH5 Foidicon, alisaate mour@wawegﬂenotype including an

b HE| ioration" as used herein refers to a decrease,
abnormali{y.qr; syPgym el i minati on of a condition, disease,

I sorder, or ty |nc n r-oal. r
[OOSGgy npt orft yﬁ‘ﬁ%t ,Q? @?Fﬁfeo?ﬁ ?rdeggag ?ggolr b*’ @é’rr g
phenof@n@n or Hﬁﬁatﬁ)re F®nAthe nsmbl th splueteeEnoctiar, ode@aation, experienced
fromthe nornalgl@astructure function, or sensation,

by a sghisehandindigatye B°€ct and indicative of disease.

0057] _The expressjon "t her ti.cal
005005 ] IS SRR NP SE Ll Bl £ELL i amount i
effectﬁre@{'h‘a]»'ﬂlte'vel‘.ihrlg"l @ﬁieh@faiﬁﬂgn@h trédting la@Rédabg oRdidbRRAGES. Orupus MS,

di sorder (e , . rheunat ai d arthrlt‘;g
rheun;qﬁcplpl@mhﬁpé,rgr 1589@Fna(gq>rgé>ggv§} disgRse)- eﬁwaénpl% a‘“t erapeuucally

effecmteha?ﬁ&ﬁ)?’%f sl obRiyr8etd te@namiink of Bfe ARibady ke dyeffective for
refers to an anounf of the antjbody that i effe ve

prevening, pimalioratingg or BRginedhasparfieciisedse of Aifgrdsne Simi A
“therﬁa@ﬁﬁ&rﬂlfgﬁqggf ?ﬁﬁ%uﬂf’ > $Ha%Qhfbihation df andnki¥odand a second compound

era effective anount” of a conbi nati on of
refersatn aarnidvot pf @mdmabg@ac abarcanperied thesespad compauathdghdn

comb atx‘ijn ear@ %’ff'egn)gg\%/n o %%@Huﬁ%‘%g%m?zfnﬁgh 8 &EARIGNE @?lelﬁ%'émdl sease or

I'n co ation ffective for preven
dmouknelloratlng, or treating the specified disease or
di sorder.
[0058] It is to be understood that the terminology “a combination of” two

compounds does not mean that the compounds have to be administered in admixture with
each other. Thus, treatment with or use of such a combination encompasses a mixture of
the compounds or separate administration of the compounds, and includes administration on
the same day or different days. Thus the terminology “combination” means two or more

compounds are used for the treatment, either individually or in admixture with each other.
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[0058] It is to be understood that the term nology "a
conbi nation of two conpounds does not nean that the
w@ovpowss have to be administered in adm xt urBCTUS1907/006443
each other. Thus, treatnent with or use of such a
conbi nati on enconpasses a m xture of the conpounds or
separate adm nistration of the conpounds, and i ncl udes
adm ni stration on the same day or different days. Thus
‘When diearitidboty and @ gscondaohipvahd ofot ex@aple, dre@doriniserel in combination to
conmpounds are used for the treatnent, either .
a subiflFhe ARTRPRY S EoTeRt Sahe ch BIeg Fd HPe AT SR SEOU gppogRund s also
presediTh itROSbjEth AviRetBEQhE eniistyanddec bl corvupilderre ad®inistered
. .. admnistered in conmbination to a subject, the antibody
individually el pdmixtugg, o QESPRIEET at a tine when the second

conpound is_al sQ present in the subject, whether the
[0059)nt | podihednBd §EE%PEH Of oﬁb& i 2BLECORIRFIR PEFSse on the surface of T

lympHdtSiedi AURLI Xs Qrtai MNoMEALAIUGthtPndhss 1oF BITRLHn the B8R Rure include
Thé Cb4 antigen, or "CD4," is a. gelé%/copr otei n expressed
clusteg@f difecranfiatiand s I3T4, GIdbisydesgribegls fopexpmgle, dppatsy 486940 in the

Onlin@tl\h‘&fdeﬁﬁﬁ !Ilﬁlerignbsg%in NS tiRke, Gdnk Qvotrﬁewidie%v%ltﬁiﬂ(&:{'l)\iwi (got) ncbi

include cluster of differentiation 4 and L
(dot) s €datheidt, (deYzovidmine, in entry 186940 in the Online
Mendel i an I nheritance in Man dat abase, on the world

[0060Li de weh “BDAMMIbEdIT is avoitibodwihat hinds CI4 ithiswificientaffinity and
) | Qai 6 0t | moi ant i t i s
specififl, FoBranBiti e fbbid ophbnibinad En Bk AR AR specificiy
for CPdrthaxampdepartile tant siwstantioPy isomddrity thy iddingMfinity hndispecificity
i nit cificity.fo 8 , . »
ot o R L MO0 SPRF A Gl CRIGA Ul SOTRALEM Fuioay,
and aa(fants0EX4 fdre equi valbntatei®Xhnd atei dsed yntémohag@odblyAs used

herein, a "CD4 anti body," an "anti-CD4 anti body," and
[0061dn " antA-‘Ghddepledng (D4 aitdodyt sra®Darwitibody thee depletes less than

s0% A GLILn F y0RCERDLE 1B AR s

10% eCDa+ cpnef €omdriely.essdepleain g 194 afitikddd* ic£ DB amitddy that

deple%grsi?g(? é&tn;{‘eag ég%—g%gp%,%g %ﬁ’?&‘%{qr%.o@ islgl?&zbrdﬁgre of CD4+ cells.
Deplétith ICIy4+ balls (a%o,lrea&ﬁjo'm%{oc%uma% W4+ EA1e6Ek li$ a s@bject treated
ven 75% or nore or 90% or nore of CD4+ cell s,

e
with t@é&l”@?‘i’@ﬁ cgp bepphieyed lP)éV%l‘g?tﬁ}'I}C(}héﬂ]ﬁg{Si Hishjag antibody-dependent
cell-riddi bl 8l toRei G tomBldmd @ \ebéndent SytStRIAS! inhiriabe df Wdel
“the antibody) 'can be achi eved by 'vari ous mechani sns,
prolifgptionaandden indetipndd plerelé Aeathel | - nedi ated cytotoxicity,
conpl ement - dependent cytotoxicity, inhibition of -
[0062}- ce| | Phraotermepatibasty,” hgrrin &y used dv ghe bypadspt senge ppd specifically
coverd #@5dbel dndP8AIbod RS, ﬁcﬂ%&éﬁbnﬁ%ﬁ%@gﬁs, HERSHELifiS antPssidd e, g.
~ the broadest sense ahd specifically covers nonocl onal
bispegifici dntitipdiss) foungd fromadt least o iHitees antibedies whignétieantibodies,
. | ol ical
o LSO S fpod) FRERLAL S0 AU PR PN 8B b
activity (e.g., CD4 binding). An antibody is a protein comprising one or more polypeptides
substantially or partially encoded by immunoglobulin genes or fragments of
immunoglobulin genes. The recognized immunoglobulin genes include the kappa, lambda,
alpha, gamma, delta, epsilon and mu constant region genes, as well as myriad

immunoglobulin variable region genes.
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human anti bodi es, and anti body fragnents so | ong as
they exhibit the desired biological activity (e.g.,
w@7hogsi ng) . An antibody is a protein conpriBCHUSHNB006443

or nore pol ypeptides substantially or partially

encoded by i munogl obulin genes or fragnents of

i mmunogl obul i n genes. The recogni zed i nmunogl obul i n

genes include the kappa,. |anbda, alpha, ganma, delta,
[0063]epsi | orAmtiisbay fragomsitsiriommE e arpaytoe of amintags antibedy, pr eferably

comrll B8 TYCREHER o PRS0 H6R88, £ o

Fab, FﬂﬂtIF(hB'f;B{ an@Fefffalgﬁbh!ss dfalhibdies;l Tivgeat bmlmhesg ginglei-ctdiimgntibody

gi on thereof tibo nents i ncl ude
molecyigh anggpulcopseile 5100 teiped HpoRvieoot PARDRT B,
|'i near anfibodi es; . sj.ngl e- chaln a tlbod
[0064)5ng nuffi Tpa; “\“F‘Eo%tﬁs 38 8T PF§ ¥y oﬁ\{hdg‘?gpg%laﬁle/glé domains as
well af 4PBERSMiSn. [ 0064] An "intact antibody" is one
conprising heavy- and |ight-variable domains as well
[006512S an FRafieUimibodlesOafR] usuhhy h¥teraagttdrherili @ycopﬁbems of about

usual |y heterotetranErlc o rotej ns
150,00D5¢pli908 PRRASPE Of EMSlS %%69 At a’@ﬁtaf’aéwo ﬁ?%a‘('ﬁa"y Y

chamscﬁfi‘émﬁ B ainie lihd&Nd &ﬁéav@r%‘éﬂl tyHdneCdbah Rt d15ﬁlfiﬁie|bogﬂl while the
chai n |s linked to a heavy chain by one coval e

numbegiof gisulfide linkages vriasamang the Apeyy FRing of differgat 'Fliﬂﬁk%ﬁ'égb“h“
1sotypé/sa a8 h?ﬂ(ﬁ/'jﬂgxdtl e DAy Yisohak ?églﬁztﬂ)déﬂaf:@d ﬁﬁ‘xtacham disulfide bridges.

mmunogl obul i n 7 sot ypes. Each heav ht chain
Each fwlasy) chais hee glidrgrdng asysaiable domaiadNa fpllﬂli“é%lil lm gpumber of constant

o ARSI o 0B 00, il domin

its othEaerid; Itlnegdfdnsmhadmnmfahw tightadilaen detigned withdhefizsy gogspant domain

nd a .const 0 at i t her
of the e srogt woAd fgeramaanerl Rrgnatifineh CRE AR able domain
of the %951@1 EHalin. dﬁt’(&itﬂhr@xfxmﬁh acxhaawueﬁme believed to fierm an interface between
chain vari abl e injs aligned with the
the hg{?&%h?&ﬁl“‘@ d hemaithag V?Fﬁg’?gag’\ﬁméh ain. Particular amno
cid residues_ are gﬁgF ved o forman i.nterfa

100661 o HEFE 1 BREI AP SR G580 R PR o the variable

domaifl® AP xtdn@eH] in EBGudrRE Amongrantibbdes fed ftusédir the biwdihg and
that certain portions of the varjable domains differ

specifisXy@fenuEPY P IS BRhoNY dOBHbREAHIT BB RS HaMAvely dhe aifbility i

not ev'eﬂly&ﬁ&n@hi%@t%uéﬁ%t%ﬂ@@ﬁdtﬁé H¥m@fns %@ﬁﬂtﬂﬂﬁﬁés‘ Qtl'ils @6ncentrated in
ant’i body for its particular antlgﬁp

three segmeats ¢alled hyperpasiable mlgn%h%b in @H\tfh?la @@Héfﬁﬁ hff%’{él-cham
vanab“fﬁ&bﬂg S M'ofbshlgfxlgg%ﬁls §rtlo|nE of SatMIE 8o hhik 8 Edlled the

ree segnents ca yperv rlab e regions both in
frametwlwek ragipbrts-(ERa). Thanvdriable dtverw}& efinitiye \hamamdehghs #haifg each

onser v ns
R T P e e
hyperdzmmjlmr:‘icgufnsnﬁhichéohn dnqpsa:minéqtgﬂgt arrhian sosneecesés foomprsg pat of, the

B—she%t&%fggy%gﬁygﬁ?éga&%%glg s fh ebac E%t 8 Héldqgée%érq{} 'close

proximity by the FRs and, with the hypervariable regions from the other chain, contribute to

the formation of the antigen-binding site of antibodies (see Kabat et al. Sequences of
Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of
Health, Bethesda, Md. (1991)). The constant domains are not involved directly in binding
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hypervari abl e regi ons, which form | oops connecti ng,
and in sone cases formng part of, the b-sheet
w@Re0aaowse. The hypervari abl e regi ons i n each BOEUS20aT/6)6443
hel d together in close proximty by the FRs and, with
the hypervariabl e regions fromthe other chain,
contribute to the formati on of the antigen-binding
site of antibodies (see Kabat et al. Sequences of
an antRody ¢ A8 anfigémbuholobit vatioustfacts tfundidns fiich s pitisipation of the

h
antibogg 4 a4 SB E5 %?ﬂﬂﬁ%e%%%*‘)tﬁkﬁ‘?ﬂﬁéﬁﬁ's‘ are not
[0067 LA d dl ' gésltlén g? 8%';190(1 jes: ducrétslt»kx)fgdéfentn%aﬁﬂxé%%—'bgf&ng

ut ex PONCEions
fragmeas tdatl:lieﬂ afFalﬁfnfr@gmérhe, eaol Mbtbﬂbysmgleamx gdﬁﬁby}dd@swd emd a residual

v s L€l -medj at ed OXI ci 0067] .. Papai
Fe” {Epm B B g AeLE P S 2 <bifisn b arelie faae‘ﬁ%hgﬁ%ﬁ% hhnfint yields
an F(ab2 eaBmket thabhdsato dndigen-birBAEsiid an@as filnedgabRe off d@dselinking
antigen-binding site, and a residual "Fc" fragnent,
aﬂtlge%hose name reflects its ability to crystallize
readi |l y. Pepsin treatnment eI ds an F(ab').2 frar%nF
[0068] hat  had™t whamngehmtﬁnﬁap% rapped PG § PoIPIEI antgen-

recogiaiBA2hE aﬁﬁg&{ _BRlidd diel THis3BibARBsiE9 @6 BldiméNof dre HeB@y-chain and
m ni mum anti body fragnent that contains a compl ete

one light¢hgirhy eéadnlemain iadghhmongonalsnhapspgaden.dt i is'ppis configuration
that t eetghe%rhe{?g%afﬂ% rg%loﬂs 8t OR5 aPRRIRAERY ¥i&béd B cﬁﬁge QR @ntigen-

aln variable domain in tight, non-coval ent
bmdlmssmrathe@nrfam off the (Viu-Vhidémero Rloi lgeti eely.dhe sikdiyperyariable regions

confexlt‘ %\itg%%ag%‘ R?lgé%é%&ﬂl:%é{oet% gﬂt?b&{}'l Q\I;J:vgfa b@rpllgln%%g%ﬁble domain

n anti Site on
(or hadfusffamdey ocﬁmpmang/bmyuhnhengperv@amble creglves §pe0tfi¢efos a antigen) has

ervari abl Sk Phs. conf ant | en bi LT
the o0 FRtferape e A oy o B b TRt Pl Ehen e gtire binding
site. vari abl e donaln (or hal f of an Fv conprising only
t hree hypervariabl e regions specific for an antigen)

[00¢9pas t hem%oFéﬂ frifgrhentlaboa@ntaiss hBdobstant duntdigefithe light chain and .

al t hough at a | gwer nity tha e entir din
the firgf f@stfmé@g]amr@% ‘L? éﬁﬁafrvﬂham ?8{)3 S‘F%é?mm Fab
fragneARYyARE al@iRh oS foewt}@sﬁlh&mt tli‘el'@:ﬁmé}ﬂ@mnnhb %f fﬂef tdavy-chain CH1
const'ant donmi n of the heavy chai n.

domary ghsking ovg pF @Pref C‘rYé ieg o dy 911121%6%}881 FabgRihis the
desxg@attcﬁl"\’lerra%' ey ?ﬁ whité 68 E?s%ﬁ)ﬁe (&t or e EdMRtant domains bear at

heavy-chain CH_domain including one or nore cysteines
least epepfree thickgrehpdigb'hi angibodyefrgments grigingjlyjwere peoduced as pairs of

Fab' ﬁj%éb%ﬂ %Ha)i’ H%\fn;'eﬁlﬁ%é‘cys?&ngs%twbéh Wahe '@)tﬁéﬁh@ﬁéa@ lBé&plings of

constant domal ns bear at | east ‘one€
antibédyefragrnens agfrais;pkn@ﬁlalﬁe)‘: <agt, Fbo@lfynqin’calgimtl@l@g)r@?ﬁ’ & Hapl, ed.,

Rave\/\ﬂess p&o@?@ 9e>S ?cbrp arlng)rse (i)et é cﬁ{cﬁhéxja atib %}y Fraﬁments.

ge’ cys ween em Ca

[007(@]; n 32;;%2?4: Jarﬁl{%rg%gﬁsbod?rf%g@e%%aﬁ? Qi‘éﬁiae i anPr g Sfhge:stlon of an

intactMntibo@$.98M)of skiil will mpp“recmkettMtlsadh ﬁagmlenqatmz)nba)iyndtdsmed de novo
eitheracmelltllqggyy cf)rrl%glﬁ?lg]ztir?g recombinant DNA methodology. Thus, the term antibody,
as used herein, includes antibodies or fragments thereof either produced by the modification

of whole antibodies or synthesized de novo using recombinant DNA methodologies.
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[0070] While various antibody fragnents are defined in
terns of the digestion of an intact anti body, one of
wa@Riozhoosst | appreciate that such fragnents nmayP@EUS2007/006443

synt hesi zed de novo either chemcally or by utilizing

reconbi nant DNA net hodol ogy. Thus, the term anti body,

as used herein, includes antibodies or fragnents

t hereof either produced by the nodification of whole
[00711ant i borhegight chyint’ heﬁdtritfbddxie (mmuoncnglbmginsé ét@nbmamrtebrate

spec1e%I %E%Q%ge% og] eS%I[g Zfrh’s 1st'1r}cé It ,;chav g? Kg and lambda (A),

based SP@EI@5in6 abidieq a&ﬁﬂegaﬁmetr@omenmomMns cl earl y distinct
types, called kappa (K) and |l anbda (1), based on the

[0072]2M NO PEpShdHBLHE BeEnidb abiﬁﬂeﬁumﬂﬂfﬂm calgtami dsmaln0fFtB¢ir heavy
Dependi ng on the anjino, acid a e of the con

chains (psyiRodics Cap ke ppsigaes)fp diferenicla 16 arg fve myer P L3 %es of intact

anubo&i%@lgﬂeﬂgﬁ gl {derantgel, ﬁﬁ@@erzﬂhﬂt&sa h&ayfbe\@rtﬁaj divided into
classes of rntact antrbodi es

subclagsgh/Niseliype e8¢ %Gwlgﬁﬁe@@%&gﬁﬁggﬁu F‘g‘ﬁlﬁAg T\‘ne&%avy HE‘E}“
constaﬁtuﬁﬁ-hﬁﬁ§ ﬁ]%t %g&@#)\éﬂﬁ% theSdifferent A ses bP&kibddadire Eﬂ% a, S, &, ¥,

he heavy-chai n constant domai ns
and p, mpeesmmdrneosufonelt dirtdturesand thraedissensionsh pplbf@wré%m&r@ different

respectively. The subunit
Classes?r uc gbul% t%? ggﬁg&n{é}qy onal configurations of
ffere |f I SYELdmPARMe Vi and V
[0073f0073] g’éﬁ %sc f an‘?{ti gg fnrjagrns\ntesH e

domaihdaf ar[mmﬂ[y; Wbelteheth‘e’kd: dmdalV& a@mmensxrm singlei psdyfgeptide chain.

are r esen
Preferé\@iyytggg‘ Zy%eigg%n?u%eé ]pgmg Ises a ?c%lgf)%m%esl rﬁk%*e ﬁet:tl gen the Vy and
V. doinidinishiedt cnabips umeerFa tp ﬁdmomptdcsieed struce:re et ave@cmtbﬁreim,g Fora

Hand_VL d epabl es f
vies R SR O Sy B SR BY Al b b vy 1
Rosen®fVandS¥eofd ét(‘skt&iﬁﬂﬂ:gbﬂ’-lva‘l@ W&w malppg¥6%15/tﬂm4)onal
Ant1 bodi es, vol. 113, Rosenburg and Moore eds.

[0074ﬁpr i ng qme‘(@ﬁﬂl a@iabdiEes Yefdts tofnal PARILRUY flakaba)s w{tﬁ OWd ntigen-

inding e SRR RS P o A Rl v comectea o
light-dhaBOVERHote &R B8 %ﬁ] Mheaie ?)BWpB%ﬁ@d Eradh evgmu By (léfh'@ a linker

connected to a |ight-chain variable domain

that isgaPrehqrb Fo QY ipaingHRE Weqnvhe Y9 dopingmge éallnF ﬁi?%‘ E‘ﬁéi%mams
are fo%c%dtng gaﬁ BAA ke it %oﬁiﬂl&ﬁérﬁﬁ‘g@o%%ﬂ%%&& RRaihWRd e ﬂﬁo ant1gen~

sane aln mail ns areforcedtogalr Wit
bmdutgmtesdmabed@mam Jesaubed meregully i tiapex aRRIEnER A 4@%aWé)

a | S r e L
1993/@%%1 QH% ?ﬂ“fgﬂgéégfggl Sfl'rB@%gatAr 5&*388%& e 38%1%%@ (1995,

I I O an an o]
[0075?8 6212%4{%“ Lllboélg)arog Oogfguj hééqtﬁgcrl r};]%ln%nég?g(;nal amtibody

obtairgdtfidyo d;pbpasatmeﬁ shbqtmmllvé@men@lﬁwnahmh%df the individual
anan? 6‘%?3&02%%6&;]?0 {anr??pcﬁwﬁgaltlxogtalre?ﬁegéca? Ep%?gfd\ﬁhk ¥ame epitope, except for

possitsia tvmbsmis elsat aayperissidaging ipeoduopah af t@nnam@mrlrﬁé antibegdy, such variants

generg'lli]y {aemg prerégntt 1rrllermsnaorrrgm% nttsofr)l ronftast®8 tpo onal antibody preparations

that typically include different antibodies directed against different determinants (epitopes),
each monoclonal antibody is directed against a single determinant on the antigen. In

addition to their specificity, the monoclonal antibodies are advantageous in that they are
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possi bl e variants that may arise during production of
t he nonocl onal anti body, such variants generally being
wWEe@3aomosi n m nor anmounts. In contrast to pol ypeDO81007/006443

anti body preparations that typically include different

anti bodi es directed against different determ nants

(epi topes), each nonoclonal antibody is directed

agai nst a single determ nant on the antigen. In
uncon@@thitb@By beher MidunsgRbiulingiThe, mbdifientmondadomdl” indicates the

SRS S5 e SRR SREEDR o 0 ¥ g eplainr
antibodRE! 4d8E nolRCEMRBLed h@@gﬁﬂi@sprbﬂtﬁ:tﬁhaff akd Qﬂimﬁfdyﬂﬂ@my

anti body as being obtain froma substanti a]

particHarpgdndolier pepmlatthe mapcient] Eapdiss tohgused HGeopigangs with
the pr&s%ﬂts&(/&ﬁ%naxfiz}' 54 %z{gﬂegﬂ' tRE RGN mehold ¥ sAddscRBEY bP K ohler et

any particu For” exanpl e, the nonocl ona
al., Naame; BHHIALS (k95 Sheorunexibe made by resambanagt DN A Hacthpds epe: e-g. U.S.

Pat. N'gex %%,6382) K‘gﬁqn%@ﬂ)%apé(rtt}%%aegy ma'ydc\mé‘ﬁBﬁ% ifrbﬁ'lsﬁhage

SCr I 256: 495 (1975
antlbunlyylbhmamﬂm gaye teshoitvies dmcn@bmm@tahbﬁm f(tsaéeNaélrg 352 624 628

7 bod
<1991#g§ﬁ%5§‘6 abP; 3y 3P o ices OSE, Sy o e
o215, HG SR AR LI AR P o
(immiBicglobuliAgPin58Hich  Hoft 89 the heavycaratip! light [cb?ﬁ'na]; iciﬁna'cal'with or
noml AR e A B S RO BREEA R orh Bt spcies o
belon@iﬂfg,ttd) apaffculfrentiBady clasdrasibllags) wmbahmremamdiﬁmmmbham(s) is
or honol ogous to correggondln

in
dentighloTgEh WETBIREE GHFBPIR B OGS 18 JEOT R etived from
anoth@reslp@&gb BYbd18nSinB b hh&kAintdBHY BREY ofdudSRaslasSMAIChafssgments of

| e the renmi nder of the chaln(@b i S |denta§?$b%%pg
such anubnéw&l ©J808 a8 Breysrhiitha desipdigioeirabacti iy, g
4, 816‘%%’71 E’%ﬂgg a@nﬁ&e mlp%h@%c@m@gl 91eBS0.6BSS QI‘9TI§417}9 Chimeric

ass or subcl ass, as wel as fragrrents of
antlb@hmfantemwm@m 1n§b1ded‘@gnw§lzﬁ¢i’eﬁ}nt@5?ﬁleb icompRisingeriable-domain

anti géé)'t—l%gﬁgl Cs%éue@\%gka%ﬁyed( Illjorg hUI 1 pnmﬁgeg(B %2 Old W&rldi Mhkey,

such ‘(Sm@“) th@hisner ¢momlgtmupalseyéancﬂ humen gpnsﬁ@meqeglon sequences
a}36§§%y %§7Q§tlzed anti bodi es conpri si ng

marn anti gen- bi ndi ng sequences derived from

[0077§ab00 %ﬁl&@ﬁn&g ognorﬂqgrsnym mgé g é%%ﬁa éﬁn@esaﬁe chimeric

s

Sus, or cynono
antibediesthantontag |rmmme1c§mqncms cKetjvSi frﬁm nonNoumsn 98ngelobulin. For
ms ,of non-

Hunman Jr . .

the il o, B PR “ERPrFt e AR aR R SRR B g b Aitoody) n
whicHTteidies fl@ﬁﬂiﬂ H?ﬁe&vﬁ@ibl&/ exhidit ohthe esvipieneate replaced by residues from a

i munogl Qbul E%mghe nost art gy i zed ¢, rabbit,
hyperyATtG HEen af & nATRHPAPFRETGYIBEEN fTPORYR{op, 2 fpouse: rat, rabbit, or
nonh@fhh BAfale havinditehidsied Q{b&éﬁld‘itrypﬂﬂfﬁltby;ﬁﬁt daplatidflIf some instances,

regi on of the recipient are repl ace [é reS|d es from
frameavcrw FeFion FRhresidugy Pgﬂ’ed’fm%?"rf ‘Fﬂﬂ%g?P WP &P %‘if&‘r?ar
corre ¥ BRANOn BB ASidRYSRurtHeddord, B¥Rbhize®bntibodies may comprise
residues that are not found in the recipient antibody or in the donor antibody. These
modifications are made to further refine antibody performance. In general, the humanized

" antibody will comprise substantially all of at least one, and typically two, variable domains,
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nonhuman primate having the desired specificity,
affinity, and capacity. In sone instances, franework
wo e@7o0fFR) resi dues of the human i mmunogl obuPCTIUS2087/006443

repl aced by correspondi ng non- human resi dues.
Furt hernore, humani zed anti bodi es may conprise
residues that are not found in the recipient antibody
or in the donor antibody. These nodifications are made

in which 4lLent fvbstangdliyngl aﬁthebtypyrvpsalﬂe loapseerresporgianehéde, of a non-

humah?&:{lﬂ@fgb{lﬁo ﬁgﬁt 10 g%%fbsrg%xgtiﬁl]s/%ﬁf%ﬁe%fQUbSt ggég zll ur%lall

: 1mmudogmbnbn lsequmhcee; lexedpt for FR ghbdtamdidnit) 3¢ mdtdd &Bove"Bhe humanized
var ond to those of a nonhuman

st b8 8k o R R% b RBiicnerton 8 1y i nomoPHkn Frstan
reglor&rtyplbilqsmaoéf zﬁhxﬁkﬁﬁi’@ﬁnﬁiﬂiﬂb@l@gh@@ l#dkl; rﬂuﬁi?é}_ll&_ﬁ&@lﬁ se%’fl%ﬁ@§ et al.,

stitution s) as above e hunmani zed
Nat“fﬁ%?ﬂé&&f%&?%%ﬁn 51998 ). 4N@tsmﬁ32s%2%829 6kP8B);cand Presta, Curr.
Op. SRAEd B, 245981596 oeHgl obul i n constant region,
typically that of a human i mmunogl obulin. For further

[00783let ai | Sphes@fin IRNRTvATabH t 2

" Riechmann et al’. ‘II\Iataur er é%PB%B%B%g&P ?%gréf&és(t&% :lmmo acid
residupp of an antghady., th@p'lre sispoesibledpoantigen HA81iBE T HellRPRyvariable region
compﬁ%lf%mg Q@ldtrgglﬂhes[‘%&ﬁr VEUo'nﬁJ%lﬁ d’{ grgﬂ o tenvn\'i}rexn gl’{%gi%n” or “CDR”

herein refers to e am no "acCli ues
(see, eapyt Kigbefyet mh Seqagnses et Boxtsing béhﬁmunabglcg}amtda‘estdﬁmgad Thdlic

si due
el N O R SR of IRl AP B L B iBpge residues
from g ic‘,laeaen@,rgble lKaﬂI»’a(se@te &l Chaammrmmp é‘f’f MR Hgmlan hnmsfra901~917 (1987)).
c ntere uhli c al t ervi ce
Fral-‘r{ﬁat | ona I nslieS’tduFS %mg%éﬁ?levé‘lnfl ~Jerpin Lepiducg et E(rf'@@l
hyperemihble reghomsesidiaad ablleseihrdefingd.” hyper var i abl e | oop”

(see, e.g., Chothia and Lesk J. M. Biol. 196:901-917
[0079] 1987) )The tEmatEoaeEEptor” andRECR e Siedued 1 HeschiBe%&eceptor that binds
to thexza ne domai. nc&egﬁgues ot her than the hypervariable

&JPYRN PLER AT } ierenisted égRayeoly op tH(&PH) Annu. Rev.

Immun&lo: uswnieapel 204l (FOR) 1ahRnBRRJIC 498584, AQ 2 Haas et al. (1995)
ep binds to the Fc region of an anti 3

J. La bF@&B %ﬁ% ?eﬁil PEMdY PtherEGRE, dhdaél@gKhW@ttO(om@mhfmdnu the future, are

encontpa¥sed!HPHE drmd: P%@?"l%ge_sm CT'W@ grﬁtals"@:’ mcl(li!igﬁgtﬂe (nfgggfﬂ Igceptor, FcRn,

| mmunonet hods 4: 25- 34; Haas et
which|ig gespensible fapthe txpgsfeg gf)malernz(hlg@s tFdhRSetus (Guyeli atgl. (1976) J.

Immubhl0$ £7:587 Bt KAAIYE bl IcPb 7. ifiufill Ui Buofir © enconpassed

by the term"FcR" herel erm al so i ncl udes t he

[oogoneonat a “(‘319@ N ﬁ%&lﬁ@ W'gﬁ?ﬁhﬁ?{fﬁ QC*?%?? n¥ of %eaé}nrh%ody that

transfer of maternal
retams( the 7bility to bingETxbI As mved—;,gv‘; fragindGt iy epticalaily (pt&im:)sd by digestion

of the idR3t8kibo 4035?% hefs{ gg%g]n b CD4 binding fragnent” of

an anti bo rag FERC Of t he antl body that retains

h bi | c d f. .
[008110pte| gnla : s p{) dﬁlcs:g% %géi }c’é\%gftgn C‘)Dﬁ agfan %guﬁr: %g)g%utle {hat binds to an

antibodyit i body or synt hesi zed de novo.

[0082] The phrase “substantially similar,” or “substantially the same”, as used
herein, denotes a sufficiently high degree of similarity between two numeric values
(generally one associated with an antibody of the invention and the other associated with a

reference/comparator antibody) such that one of skill in the art would consider the
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[0081] An "epitope" is the specific region of an
antigenic nolecule that binds to an anti body. [0082]
wab@7pbmosse "substantially simlar,” or "substBer/Usiony006443

the same", as used herein, denotes a sufficiently high
degree of simlarity between two nuneric val ues
(generally one associated with an anti body of the
invention and the other associated with a

differensfdietessy beotparvatues tabe dbiidl Jor sivdiolbhihl amondtatidtickl

difference between the
51gn1ficgn£41§f tgfeﬁs thtgg:ghéegxg ?ﬂ?} gfcil%glc cﬁxgr%Fe&sgﬁ ixrteéafsurgﬁ &y(ﬁmd values (e.g.,
Kd va@tq) i §hc dszersnogmetwmm&l wwd mltiestib@réfefabgﬂes@ﬂmah hBout 50%,

e oIS S S AR el s o o

20%, pmlferaBlyl Isssphen abal197 £56finba6n 6pﬁiétva5&é°/ﬁor meerfe?ér@me)’comparator
badSS t han about 40% preferably | ess than about 30%
anti ﬁlP'eferany Iess than about 20% preferably |ess than
ut unction of the value for the

bo 10%
[0083fef er en% Bﬁﬁ e BoecRsl b syt tpdepsfenety pidihagum total of
noncosthlehhirteractganRdedldan 4 sﬁfm%& Sidding B 8t 4 ARMMOk, d. % atiBody) and

total of noncoval ent eractions between a Sin
its bmﬁ‘i%l?%*eg (-8 8t 2nfigen)-c Hinfess {ndigpted effcrwise.edpyd lacmm, t‘binding

affinitg?’ E’éi’efb&oﬁﬁt&?n@i%rbl&ﬁn affi ﬁ/ V@f\‘%h gﬁ'j@c‘ts y?h%ﬁ?éré\df%&ﬁ%‘i\ﬁgen

ot h GYMASG as used er el
membegs 9frst bingiiecpaiy @m nagnafnﬁy aid gmmm\, hTh@ﬁﬂfemb'spfa olkcule X for its

partne'g x I@Jbrg%%/degeg] r{@&'ﬁ_ﬁ %slo%} 101[1 &axﬁa(:ﬁdg 4 F\é’ﬁ&fty can be
mﬁasuﬁ@ﬁ by cempront InetlhOdS kra}wrgmaatﬂ, ylcﬂmimgrlmes dedceithed hetehe Low-

s 380581 LO AT oy (LMY 30 e PR, e

high- acﬂ@sl(cy mmiv:bdn@r@mnrallbzm ﬂntfgeh)fa:aﬂt ariﬂ(ldﬂx@ﬁ) Bened ablhf}d longer. A
n sl ow i ssoci at e readi

variee{ RE oy BT It e G Bt & Kgahariaithg s g of which can b

used fanpm@esesfcﬁshcepreaﬂd ifvemeloh O SpedTat Allketalde bRARBEImentS are described
mtheﬁcﬂ |et of methods of neasuring binding affinity are
8n the art, any of which can be used for
ur pos i_nyention. Specif

of t ent
100847} Uiy iif’?%mg%‘g'lﬁﬂﬁéh? SKY §r K3 eluse acsardingao this invention is

measufel H):{'Jh\/lrzmjolab&@§ 4htigen BENE ARQY (RBA perfdtnediFPith He lef;dversxon of
accordin to this Invention |S nmeasur ed Yy

an a"“X’Q&V OFf SHerce ety iigenph desad bajhe Rilayineassay g measures
solutioM BiRdindeatfiaddy Mf—‘FﬁisCfBr il %duﬁ?g%(?%ljéw&lﬁﬁ %%1@%‘3{

its antl ?en as descri be t he ng assay
concenpEatian ofd 133ldeheded Hitiegn wgﬂ@fﬁrssmnpcy obé tlﬁaben $ariesarfuntpbrled

anti ge@,\’th@ﬂ Uéﬁthgﬁgbbﬁ}gi e}lx\nv&xhn mtf]i‘g@lant?bo {et%t 120 (&Len et al.

| abel ed antigen I n presence RSN
(1999)3131\{1 iof 293”36@@%)1 '&mmtg@lﬁh andmana[ﬁdmnm mgsalyommiot:ter plates

yneRfkdielichBfihi 3| 5 BEARY Ll RN GoRN e b Bl ak EGhoet Labs)

in 50 rodyhsidimrsrtiomatet (pkl X6}k and subseqod:ntlﬂloﬂte@it wh 2% (w/v) bovine
serum albumin in PBS for two to five hours at room temperature (approximately 23°C). In
a non-adsorbant plate (Nunc #269620), 100 pM or 26 pM [1251]-antigen are mixed with
serial dilutions of a Fab of interest (e.g., consistent with assessment of an anti-VEGF
antibody, Fab-12, in Presta et al. (1997) Cancer Res. 57:4593-4599). The Fab of interest is

then incubated overnight; however, the incubation may continue for a lon ger period (e.g., 65
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(Dynex) are coated overnight with 5 ug/m of a
capturing anti-Fab anti body (Cappel Labs) in 50 mM
wa@e7amosar bonate (pH 9.6), and subsequent|y bPOLKEH07/006443

with 2% (w v) bovine serumal bumin in PBS for two to

five hours at roomtenperature (approximately 23C). In

a non-adsorbant plate (Nunc #269620), 100 pMor 26 pM

[1251] -antigen are mxed with serial dilutions of a
hours)erhingtirei theteyquélibrivan @ neamﬂsrsérememﬁehnﬁm% slrmfunsm‘ned to the

ant i bod Fab-12, in Prest 97)
Capm%}r%g{egrfloﬁe ot 4@5@0%55‘@)’“8‘%% (g ‘?ffoqeﬁlo 3@3 |S%luf‘ﬁéhs then
removedcandathe @law Walh@ifﬂighthﬂm\/\ﬁth Otlm WH%lh@BW hen the plates

have{f %{{ 13 | onger ri od 1%19 hours) to insure
) Qlfﬁ (ARt Ap ngqutﬁ aPt“é?afd)tlﬁ édﬁ?d(tﬁw the plates are
counted én hr[aﬂﬁfiﬁﬁmgalhﬂxatcﬁﬁnt&aﬁiaﬁf(ﬁdp fd’i‘ttgn flﬁﬁ %ﬁh@&l&% of each

erature or one OUT t1on

Fab U g1V IEHEPER Oh A Ffég(b%é’cf @%@ﬁb@nén@ﬂre phw@s o se in
comp&itivé H_V\ﬁ a&Bayisn R&%rdlx% %‘aﬂ&ﬁer@rﬂ&ﬁﬁﬁ% ?hégkh K(S‘I&a(fue is

ul / wel | o sci nt| [lant (M croScint(t
measued 8y usingFurizee plagmnes resppancensayd usinga Fhmoe®+2009 or a

BIAc&SR®ROGPENARLrd DRE kﬂE&)ca\Iu%f l\{{? Bt fg"% R 1mn}qu1)11 eg antigen CM5

Concentrations of each Fa at give 1'ess
chips agmH} rasporgunits (RENI Beieflp] Mﬁ)mg'mbylaﬂedshmrﬁm bidsessor bhips

(CMSCﬁﬂ%ﬂetIhc\! a}%#ﬂ:glv gd@ﬁ y'%%péﬁ%geg{\ﬁ %E‘r%iprr]%éfl}]aarbodumlde

nbodi nent Ue |
hydroglupﬁé@ éEPCaSlnd N—h%omncenﬁﬁﬂawﬂﬂalabgoramg to the suppher s

N N TR Y .

befora:imjquoatat a¥w %@@ﬁl’ﬁ&/zﬂﬂhie&o (@Bhleve Bpprklifatel Cl'\%response units

RU) r%gg) {)]%Eehl¥ nglg%égg réggaglgﬁ? ts)ﬁarl]lft?grenc Ii]MP ethanolamine is injected to

block Nneitabteld-gibufs3 -Fbir etcivs ﬁﬁhm&heml w18 @&ﬁ%'&l@ﬁg&s of Fab (0.78

| or. E and N hydr oxysucci ni m de
M to?ub g’d&? Aty m&c{q%ién Vite - G5% Wé‘f‘%ﬁ <0i(BRST) Ah?é Gest 4 Bow rate of
appro®iint 4419 @ S /bdin LAAXNES QS %Hifésa(l‘cgh)aﬁr?d m@%m?hon Lﬁé(#% PALS calculated

0. 2uM before injection at owraeo

using % SRR |°é‘9é°é’§‘ﬁ A GREMEIr éqﬂ}dlng)mc@gb@@@om@ HyalpRtipn Sbftwar e
versxoﬁ @J@I Iﬁdmﬁ{u@ttaﬁédhsly':ﬁ'uh F YHer‘a%a&& Emg{" ﬁrﬁﬁ&sg&lzﬁ{o ant soq%r&h% The

M et hanol am ne I's i nfecte unreate
equlhhnwmtdlsﬁ;@ﬂaegn mméﬁ@hmmﬂmw a4 thegatio kbffddohuﬁeemg Chen et

al. (19@@%}5 ??%&gé‘%lnggmfé%éo% cleF(? @5* % e§3 B&y the surface

plasmem prsoRumat asbay Aoue/ thtmtheAmsmoa @tnl nddtaitified kp ﬁémg Adluorescent
o) are cal cul ated using

avenc R Aol AL SN e 36 REr Hoder upmPATEF spigson

intensiEy &mauuom =95tnumreeniva o5 I=Q!4031112,) I@Mnﬁjaﬂulﬂaaé)%@ U5y of a 20nM
1tt|n |at|on sensorgram

anti-arlgeh bR (IR Eogs B e Bh Qe amEsept ereadng

concemtadtivnk af adtigen dshfedsaicddn 4@ géét{‘&ﬂeteﬁﬁﬁch & Hstop AN e§lipped

999 Mol Bi ql 865-881. If the on-rate

spects oIS RY bV IS Pmgyarc Lg0rsseies SLAkoninee@omastscphotometer

(TherrsSRytdBRY Svith Nathdd@veer ate can be determ ned by
using a fluorescent quenching technique that nmeasures

[0085 he | NCARaERINY acHEeBaRR” ifla b 8hfFo 8l TS ARs (a protein,

polypeptide, etc.) or a character string representing an amino acid polymer, depending on

context.
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intensity (excitation = 295 nm em ssion = 340 nm 16
nm band- pass) at 25C of a 20OnM anti-anti gen anti body
W@ Eal/169062) in PBS, pH 7.2, in the presence of PCT/US2007/006443

i ncreasing concentrations of antigen as neasured in a
spectroneter, such as a stop-flow equi pped
spectrophotoneter (Aviv Instrunents) or a 8000-series
SLM Ani nco(r) spectrophotoneter (ThernoSpectronic)

[0086]Wi t h aTh¢ kerme dnunmelsulipr6$50\wfgen¥\ras usadl hotedr fat therapy refers to

nce

substamcgtt@}tr?ct B)OSILVBQ% gxas %ﬂ}(‘)r %a%g g‘réﬁ € %fim%ﬁbemg treated
herein/ BiRi6 Q&Qﬂldl iﬂwlc&m@maﬁébsah‘atduppﬂemohde pe:rdhcngn,aivwn -regulate or
cont 0086] The term [ ve ent” as
SuppregS el AR FSS1He PEBY S P RS Rnttule fhpofi genes
includé Q-a%%er@&aﬂisnsdm&dﬁt rini{ELHRE (S U.8Paf Nohe emmm}
bei ng treated herein. This would inc|lude substance

nonstereidel antippilasmatary dkigsdNSAIREY tgawcloaamwwSatgalca?omcmds
such a§ UQR{sSFér zﬁgxgtex%'ﬁg ' eﬂﬁlnmﬁmﬁy%em@ rsuEW§§<a tP@odIgenase

I gens. [ es of such gents i ncl ud
lnhlblt@rmw@ommﬂwe mhihitest orialewlgitiens repae §ntes%fastUPE§me antagonists

such ag%athmgﬂgé’ gg%rcgé@nolrﬂ Hﬁ)tf@tﬁqtvﬁ@il:) %Tﬁﬂ/lhﬂlflé S50 Qick as

anciclovir, tacro
cyclophlospermide; brontsrytioh; demagwls dipsone; <g1uraraid@tyép @waich masks the

MHC Iaﬂlit%g:; sn;flsl &n‘g’a& ocF h Y @5(8 UQHZQ%BQ C&ﬁ% 1%98%&@ RfAt6odies for MHC

I'poxygenase i nhi _
antigehe alﬂrcblvﬂH@ rfmglrmxeqotcywlomg@mt&mdsmh ae carticasforsids ar

h h
glucoc%lﬁ%ﬁsgetrpﬁlé of é@gogﬁgﬁrang %;,Eef ggﬁ nhsogg d%&ﬂhgrlpgmgdlone and
dexani¥tioRBaE; W hydiefolatanedietase iidpisicors su@i ax e thlothehytd éoalvbi ch

masks the MHC anti gens des bedJ

subculEngo ) ISRV o BT R Suiviikiee a?ﬁﬂ’tl\g’ﬁ’s

rece t@f‘ﬁlntM?ﬁxésﬁﬂ&ﬁﬁﬂ‘t@ntﬁﬂﬁéﬁb‘i&ﬂﬁlpﬂaﬂbe&t 6f Qiafisms Hﬁlﬁbcﬁﬁes anti-tumor
corticosteroi ds or glucocortlcoster0|ds or

necrogi$ frstrrcipha antiposing (gﬁ’gxm@bg)r a 5}1@&ma§)br?ént1-TNF-alpha immunoahesin

(etane?%& CH% %ﬂﬂbﬁﬂ% B8 s FRIE-HLeX RS ORI -irféMkinh Ghabsdies and

tase In ifors such as methotrexate (oral or
anti-Tis-@Glrecrpaoreouibpdicyaitoky & bewsiheidies; insinding antirfihela and anti-CD18

antlbod?gsl H%gﬁggg Sk :ﬂrﬁf\o@ﬁe gﬁ%ﬁﬁhnﬁm{)’?%ﬁﬁf)@&leé‘gﬁét@%l}e&n -CD3;

I-1Nn eron
solublamepbdd cegainarg # LEAad binditg dynainf(6@ 3096/08A87 published Jul. 26,

1990)¢ t' ' S (IJC?; k)et)él %@pﬁm@a‘!@ "&%NA@H%{n FNEoaL PR3os; RS-

esrn anerc ant’i -t unor necrosi s
61447; akebmyspb@:ahampbmglcms’[—cahtreeelpmre(ﬂobelrk enal2 WAkt PisoNives,114,721);

tor .agpti bodi
Tceler Bt lageRa PHREHY dn Dot Pa st At (TGO 1990111294
IanevaR] Nawgd, 3811 : 482 EY98ORGMUSV ®nI991VQl1rtBB)1caylt1é[‘ -gélbloedeptor antibodies

pan-T antib preferably anti-CD3; sol uble peptide
EP 36%93? ?Hﬁ‘?g“g“@%% 3 bi ndi ng domai n (VO 1990/ 08187

ubl i shed Jul 26, 1990):, streptokina - bet a; o
[0087§t r ept e CYRIgKIGPE asf‘fSSﬁ’&‘FFf’é“ %glis to%gg‘anéﬁéhat inhibits

or preféAd Ihe ﬂﬁ@ﬁ}éﬁ I%? ESUPArdior caadR M Stritioh-ofedells MEiepim is intended to
mcluéecr%gleor;lct?zle flslotopeéJ (es g 15 2h IINOIIZSI5 'Y:gJA 7%11{ 188 sm'*3, Bi*'%, P** and
radioactive isotopes of Lu), chemotherapeutic agents, and toxins such as small-molecule
toxins or enzymatically active toxins of bacterial, fungal, plant, or animal origin, or

fragments thereof.
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T-cell-receptor fragnments (O fner et al., Science,

251: 430-432 (1991); WD 1990/11294; |aneway, Nature,
w@4m7/1d822 ( 1989) ; andWD 1991/01133); and PCT/US2007/006443

T-cell-receptor antibodies (EP 340,109) such as T10B9.

[0087] The term "cytotoxic agent" as used herein

refers to a substance that inhibits or prevents the

function of cells and/or causes destruction of cells.

[0088]Th e t epMchembtHetdpatc hgerdt disteniieali ooaqiolumé tymoﬁltypmful in the
. At211 , 1131 , 1125, Y90, Rel8 1&( niL53
teatmeniof anges AR AET slmq’tb%rap%wﬁset%f'aﬂﬂ‘i StariAg a3dis such as

thiotea IR PEDAIORNTP 'c?cl@gﬁmsﬁharﬁlrdg A1RY du$fonteld s@sh as busulfan,
smal | - nol ecul e toxins or enzynatlcally gctlve toxin

lmpromﬂfaba@rtcbmpawlfw AgBIdines Sugh as Renzadenda FAGPAYIF W“fegopa and
uredoga{ @ﬁgﬁ?ﬁlﬁ?rfeg &h& Aeth ﬁ%@ﬂanﬁnes‘iﬁ@lﬂﬁfﬂ%%@&ﬁﬂﬁﬁ& tA&8fenemslamine,

conpoun ically useful in the treatnent

tnetyl@fepbmrmazamﬂexlem ménmlm&rap dgt and taigasthylolazeglamgine;
acetogglnﬁ‘%é l(ggst I Qigﬂﬁ 81 %cf?l%?x@ q%ﬁagap Q c%%t%%l}l@fu}img the

0 es such as busul fan,
synthatmmmghé mpota:nad) pur]msaninﬁ aailysgazms C@-HeES Guelhding its adozelesin,

N e T T —
and cr@bﬁoﬁnﬁ&cﬂﬂﬂﬁ&iolisltatﬁt hmbmyeina(mdh@ng the synthehc analogues, KW-2189

A 1R T
such RehlRhdBdL, @ﬂ%rb@ﬂﬂa@ﬁ@%ﬂ&(ﬁlﬂﬂmpl&hrﬁlﬁemsﬂfahﬁmme 1fosfa1mde,

(including the synthetic anal o
mechlbreone| Hech BT AR e ABOGTe BIRTAR Fpgembichin,

phene@t@ﬂﬁ@ |1§§drﬂmu§§ﬁez R} R84t Rmi R Grabil ZRhseE U nitdostRas bech as carmustme
anal ogues) cryptophy0|ns (particularly cryptoRPg lh
chlorqgetpcit. ﬁgqeapﬁyeep rlompsting, PEBYEIE nANdFRIB BN YHEE nantibiotics such as the

enedl\%g%ﬁ\ﬂtﬁg ( o aﬂéﬂeﬁﬁﬁélﬁ &E@él&%@tﬁlchw GaRfh11 and

erobin cratistatin
calichsamironlpriegild; (sep 018 égr@tw Chem Il BEnEntist33: d§3J$6K132);

I a | .
oy STRN bS] DGR oy R LOR0 8 BBARIAR, an cpeaicn o
well azeebtaziebitatin cbromopherhydl sttt belirdmoprastipiralediyne antiobiotic

no henest grine. pr ti :
chrorgapypBay Soao PR AL by R E R, pAfering fleommyeins
cactin®oaiydus chibicis. h:laﬁhﬁimtyitm I&arzimipamns chreenompemist dm:el,nomycm

ni musti ne, and r Sti ntl bi
caun Ry RV B L EXg L T e MM Keopar b Fybicin
(mcldaﬂlg ﬁB?ﬂlﬁbmogamWIh @ﬁdo@afph@hﬁamoabmbwmgalpm@sm

g ew, Chem | nt&Y Ed,.  Engl., 33: .&83-186 1 .

doxoipgiyid dag RO SPIUPISE gmlmcem gubicin, marcellomycin,
mitorR{ GROARBNG PRt &hy c1ﬁ@*}n)%%¥>ﬁérﬂﬂiib(haﬁi aogﬁamgsmebnmmyms

as well as neocarzinostatin chronophore. and rel at ed
peploghichpiTEPBIYAiNe REEIT) YN el agbicH redAHPiGHb ﬁHGP'é?glg““’ streptozocin,
tuber%lﬁir?%bgrﬁmg(' Most@Gh ) 2APH4Ein? antﬂ'ﬁet@imé‘s' dhich A8 afidtitRate and 5-

ci ns, cacti nomycin, carabicin, carmnonycin,

fluor@uncii fﬁaEHi),l folic acidramatngyies sich ani&a@ptﬁlémﬂePwotrexate pteropterin,
trimef{ARALT KAl (a%floggég&rﬂulgg fibdhratindl 2R ApREArhe Nld8EhAS.
thloguanme pyrimidine analogs such as an01tab1ne, azacitidine, 6-azauridine, carmofur,

cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such as
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-

adrenals such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as
25



(i ncl udi ng nor phol i no- doxor ubi ci n,
cyanonor phol i no- doxor ubi ci n, 2-pyrrolinodoxorubicin,
w@na7dewzy doxor ubi ci n), epirubicin, esorubici NPCT/US2007/006443

i darubi cin, marcellonycin, mtonycins such as

m tomycin C, mycophenolic acid, nogal anycin,

ol i vonyci ns, peplonycin, potfironycin, puronycin,

quel amyci n, rodorubicin, streptonigrin, streptozocin,
frolinit adier ategatoney bmmphesphazndmglwa@aldﬁ, azrumulbvlehmc acid; eniluracil;

tabal {fes_suc { e
NI T M T S ——
elfon‘rﬁim&m@bﬂfplnmumédlﬁxbr axeicthilqxies leaqglumd rgalltum nﬁta‘te)d"@tdequurea'

. pur analo s such, as f.l udar mer capt opuri.ne
lentindP T PR RR PR S PR 8 LA e S e P Gguazone;
nntoxﬁﬂfdn%aﬁioﬁﬁl,anﬁlbﬂqhirhd}id%?pcftoé‘téﬁhl rpﬂéhﬂ:ﬁet paarabidin, losoxantrone;

cyt ar abi ne deoxyurl di ne, doxifl

podophygia 4 r%thwmwwﬁ.m%car%m% gers S e bRisparide complex GHS

Naturdl #r8&iced, Bigend 5120 H @er}@icﬁ@h ORI R an;8Pirb &iﬁ@ﬁhﬁh
nepltlostane tes olacton anti adrenal s suc

tenuazmﬁowgqi (riatinneney 8;2',%'mlﬂmmqthylw§tea%GhOﬂEﬂCF%eSa(eFRfCIa“y T-2
toxin, v ﬁh&ﬁ'losﬂefori% zﬁ’ﬁfa{n%bid%é‘ﬂ Q&'ttga:n @ﬁl‘ﬁ%lﬁé QBarbazine;

pham gl ycoSi de; "am nol evulinic acid; .
manncenu$tmeam1ﬂ0brcalmt9éscrmtmcwbemp@labm@n1 gacliosinet prahmoside (“Ara-C”);

cyclop&%?% ?% ethmqgﬁal F | m deﬂ@ﬁ@L gﬁ@htaqglg(?@trﬁﬁﬁ gers Squibb

ine: m acet at an
Oncolegp,grrumenbn all.), mmm%crmmmmeeaipummnmnered

wanors P A RO R o B 5o o,
1), aﬂdWA@OH‘EREWEWEH@Rh@neﬂ?MQre@ IATRORN) | "Rmm;]e) chloranbucil;

0 antrone; podo linic acid; . 2ethyl hydrazide.
e RB SR Ao GERORT T TSSO TR ER Gy BiaGnom analogs
such d¥ehisplain d?fd%ibli‘dp‘iatuE%ﬂﬂ@stm@[ Fdtihum &b@éﬁsﬁﬂ@ (VPhJ6; Ofosfamide;

si zofi ran; Sspirogernmani ugl tenuazoni ¢ acid
mitoxapirens; yinsHsting NAVELBINEC Hirnprsiines Ny LA e teniposide; edatrexate;

daunotlﬁ}}c‘ﬁh ALIRGRBES: )(e?@cpae Shaldtonate; @It’lmf L Nop¥i8bmefadé inhikitor RES 2000;
roridin Aand angui di ne); ur et han; vi ndesi ne;

- difluogerpelindotngtbine Q’P‘lﬁ@ds ﬁﬁ‘q}bq?rréﬁﬁlqlﬁ|aC]dﬂF%RﬂC§§‘?18F’ and
pharrrpacg\?t aﬂg%g%eg%gé’ Log! 5@ds Qﬁ@l@ho&lﬁ}egg)’f an‘ﬁ@t‘hg a))ove 5 0

hi ot epa taxoi d

[()089?8ICI ' t%lg u{ca{de iR &lruMﬂgfl 1@%%@911@38}1&%{ a grl’tb 28 h&No regulate

enop or-f ree, bum n- engl neer ed
or mhﬂahb@amnecﬂceorﬁ wqhﬂsantmn@genpfamd seloedve esiragen gageptor modulators

B

raloxﬂﬁv@ndﬂ))lamﬁdmbmﬁhy&hnmytamﬁwﬂﬁmowt)engéwoxﬁm h&(117018, onapristone,

and Fg'@gélg(gﬁ s 6%rﬁmé §g§ Iraggﬁxg%g% 5@2 ’torg?l'%aq ?l'ﬁhl it %e enz%%t Argﬁjlglase

whxch/telgbla&stelsmegenmraﬂmmwﬂ meh@amnﬂgl@d's’ s’hﬁh asJ ifomsfcamphbezi(S)-

. .. MmMtoxantr r j NAVEL B ) AV ibN
i P R T ARG A P B A AR AT ASIN Pkemmestane
forme3tinl) BAR61d)e, mm%ng@ Maggg qﬁz%nétgmﬁﬁfﬁddzme and ARIMIDEX®

tO oi sonerase i nhi bitor | Uuo t
anastispales RGP BRATERens R b HETUGe ILaTRIgE; HGR! ayg, levprolide, and
goserﬁlﬁp%'@eﬁpésqﬁoxaéﬁﬁ)lﬁg?d F@Qﬁ@iélﬁﬁ’é ﬁﬂclﬁ%ﬁrﬁ(ﬁ)@@lﬁe &l 6D); antisense

aci'ds, or derivatives of any of the above.
oligonucleotides, particularly those that inhibit expression of genes in signaling pathways

implicated in abherant cell proliferation, such as, for example, PKC-alpha, Raf, and H-Ras;
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[0089] Also included in this definition are
anti-hornonal agents that act to regulate or inhibit
whernoemsact i on such as anti -estrogens and sSePEDUS2007/006443

estrogen receptor nodul ators (SERMs), including, for

exanpl e, tanoxifen (including NOLVADEX (r) tanoxifen),

ral oxi fene, drol oxifene, 4-hydroxytanoxifen,

trioxifene, keoxifene, LYI 17018, onapri stone, and
vaccineAREST ONz¢ne)thempyp vidoanrs; faresampis ALLMVECTENS vapgine,

LIRS U ATt s e g o
topoisexigyed, inf{thior; ABABRFIIKE S‘mthl aebpharmbduticddy advieG¥aBle salts,

t AROVASI N t
acids, (o R RTR Y “PEG BE: %sve RV SOR 1) vorosol o FEMARA

l e zol e strozol e
[0090im i - :#ﬂacf ’é‘i‘lscgalfr‘ﬂ Cabt & $€'(Pte§ﬁ1tedg’ Qﬁﬂr%%rﬁlsaseg by one cell
popul@isithidt @d‘ﬂdﬂ%no’ck@bl p&1Dhé Bkercéinil amseiatirs. rExaﬁﬁalwad)ﬂ suah cytokines

troxaci tabine (a 1, 3-di oxaol ane nucl eosi de
are lylalﬁapl@gys ramql%@%s@tqﬂquﬁaﬁdéﬁséawlué%wba&ﬂ ?ﬂ?% IL-4, IL-5,
6, 1ho S& g halo b ik 10X AL- €554 A& neBRRASabidr §1hc§lﬂi%| TNB—a or TNE-
at ways i Ilcated i n_abherant cell proliferatio

B: andsetbpr B@}'Péfmlrdeé%‘éﬁﬁllécmﬂ’ﬂ@léf e kifigand4kd)+Aruzed heiein, the term
c ytokl"ﬁQQﬁélﬂﬁés E%? AFodGRRIANUARY of 3o RESmbifnt @e\flﬁﬂﬁllﬂﬁ‘e and
vaccli ne, LEUVECTIN (r) vacci ne,
blologmaﬂuqti)vew:amyuahets FHFTE FRIKIENSqAUpnGe) qyigkings] mmtb@t)caﬂy
[
prod B e R Ay e b @it and sais
therectfer ivatives of any of the above. [0090] The term
"cytokine" is a generic termfor proteins rel eased by
[00916ne cel Theptepul“homonef’ haﬁersa'@tpcwpe@nde hermengis| which are generally

I ar nedi e
secretg i’ylgyrrp an,s wr%%‘no | nes P'g%f(h%%%%ﬁé%) example
growlhthoh‘mohhsﬂu&x asl HunZan grow®h h&l:mcélne IEerﬁthld)ﬂLyl &pniah gi‘owth_hciimone,

L- IL-12
and bR ERNperpOBF LIS R ot B BT BpH e PRY B gotexin

prorelaffil; Ylyddgrdedin hafelokdst such gamslliciimAatingsReimiieiedFSH) f theroid-
tern1cytok|ne |ncludes proteins fr n1nat raJ S

stimufing KOBE GRBINARE | eI ZBE MPTRES Db Pelesgine Blacgatal lactogen,

mous@%hhé’cﬁ)tﬁﬁlﬁﬂ-&@bgﬁieﬁ F)UH@ Qnﬂ@hﬁ \é%tﬁi%q Hﬁﬂl‘l@ﬁa@-)/ﬁ}ﬁkitiﬁg%ubstance
i ncl udi ng synthetically produced smal | - nol ecul e

and thrpmbopeietiands gt ngelaythedaim 90%%73%%1%5 pofgipnfrryeatural
sourc@@gr ﬁ@HI%C&HSﬁﬁQJ ccll[&l@t%ig ar@ﬁoi 18RI rh‘éfl%’&ﬁlwﬁléﬁﬁ 0% tl‘ié)natl ve-

po ypept i d hor nones, are enera secreted c%/
Seque@pahdmme mfg!fahsg wrtthetmaﬁwroqu@‘@ Q@éﬁﬂa gigje eptities an

pha &HSHHQQ ﬁlﬁlgrdeﬁzs s%hd%ﬁﬂé’\{}{%f% @r mone such as

uman or none, met hi ony uman grow h.
or non
[00941 eT yr og&’dv{?ﬂ% EBH s Redi9 "t&gfbﬁ% ﬁ{a@bmﬂli&é @rowth, and include,

for emrmle,l @pﬂm ggiwth datot élbmomwrmwél fagion; vascular endothehal growth
factoxf1 &e%rggiv%nyorgg%ﬂga&{}géﬁqg%le(tgﬁggiﬁ%\tiety%rgﬁ)% }'ac[%{'l é’gﬁsqgrmmg
growfir fataes (TGFY) lsactemd BGH @atdTEF-P; insulin-like growth factor-I and -II;
erythropoietin (EPO); osteoinductive factors; interferons such as interferon-a, -B, and -y;
and colony-stimulating factors (CSFs) such as macrophage-CSF (M-CSF); granulocyte-
macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF). As used herein, the term

growth factor includes proteins from natural sources or from recombinant cell culture and
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nouse gonadotropi n-associ at ed peptide, inhibin;
activin; mullerian-inhibiting substance; and
W@ boootripopbi et i n. As used herein, the term hor meEEUS2007/006443
i ncludes proteins fromnatural sources or from
reconbi nant cell culture and biologically active
equi val ents of the nativesequence hornone, including
synthetically produced small-nol ecule entities and
biologjt::tﬂ]yrm'ea te:'gtcz)iavlgleyitsﬁtcfctbeptxatb}a@eeﬁ:iméﬂ'lnchagr'b\zvfflﬁfaat’etsﬁi;c i®gluding synthetically
reof . The term "gr ow, actor" refers to
produl SRR o RHE b b gomrev kil epigle Getystives and salis
thereafxanpl e, hepatic growh factor; fibroblast growh
factor; vascul ar endothelial growh factor; nerve
[0093yr owt h Hoachopwrpsssshetsin NGmobaeddbid RlcRir=AgHd (TeF-alphvf efers to

o ham B gy e CLIE O BRI FREICGH- A FISF B By depcrdie in Pennica
et al., Nature £3 12: 12 DOWIgES bPAEERWA] c0A! §BCNIHO:LBYS (f983H.01 S;
interferons such as irnterferon- a, -b, and -g ; and

[0094¢ ol ony -5 tTNI-Aphhhi B0 hérelrlG9R)ageMGRatB8hibits, to some extent, a
ocytenacro

) h; - CSE (M CSF) ; | h - CSF
bIO‘OEEIa@/[f@%@%%e%Wm} %ngry%%%@ﬁyg t N%‘ggnhm@rcbmtralizing
its activiy. ERAMpHs OMINT BhitQford %C}fg{glﬁy Q%g{et%ﬁzgte& hOT DAk WERercept

soupces _or from recombi pant
(ENBRE§H.dnBiiimab (RENECARE o and adadimemat (HUBIRA™).
native-sequence growth factor, including synthetically
[0095h o duc &examiples offmoagiatoidad gntitinBammatbry Wargsh oe INSAIDEY are

acetyl&HcSRE abiaei %[fdfx@,,tﬂa\ﬂﬁfxeﬁﬁ%dﬁﬁlle{ﬁcﬁb gﬁlfnqa , t[o%? ?rL ifQldin g salts
t he  purposes “herein, "tuhor necrosrs actor-a pHa

and dqrivgtives fiesgof. gtef ers to a human TNF-al pha nol ecul e
conprising the am no acid sequence as described in

[0096penni c dhstiemn intggain( refer3ioa rPedpterIOBHEin that Afowas wells mith to bind

dah : . 9 " TNE- al ph .
to an f&n ﬁ? ! tgg rt& @%e%grﬁlgellilglgrg%&gdc[e %}% 1?%11%\’{%1 | er#jpbaﬁa%’e?x %f %eél%ar functions
such agytaumd healibg,oletl glifatenfiativot, homing offiNmrcrlcplig andapeptakikyThey are

T e T T R —
and cetlocwiimpiradtinchs NBRitidnAriategian e6maR of (WdBREdhéhbrane glycoprotein

s LD TR UGS, L i SO0 MTR o s
some Borhotoghftd anatedtaEY aglAo @ bedd suthiank Dbhe AE&prors always contain one
Ioh a\%:?gt yl sal i %I ic acid, ibuprofen, naproxen,
2'pha EhiB ARE RAE PH2 cbain: Raaeples dnateds 0L, meP Lt 7R, 5EArbelgnds used
hereingel t¥ath iiegrin MRIGRE préitins ft_[ogpgﬁllra]-lgﬁuﬁgg &5 f"rinfitr@%{dxﬁhant cell
refe{)_s to a receptor protein that allows cells both to
culturg, anchbiologieaily astive speinalents affilee eativearsanenpedntegsiny ingluding

syntheti®aly¥RINEEH tMalknYREdd ¥ntiiesGBh! &&L\ﬁﬁa{?tlﬁ&&lig%?e@%l@ dRiivatives
cel | f omng o unor

wound heal i ng, | differentiation,
and sakta thegeofs N agrbintesning’ is eyt suteinfranftedefl end ed-§@ ifitegiihythat are

expresibd 6 the SHIRS PRk BERBL Ghsr iR hedSpHifly O ved 1 1

-extrace trix and cé -cell interactions.

[00971:|u ”ggi ?&?Qﬂ#&?%dt@&& AMFEHist® br b AP SIRIP AN e an LEA-1
antibogy,ysuc as efalizumab (RAPTIVA®) commercially available from Genentech, or an
alpha 4 integrin antibody (e.g., a “ad-integrin antibody” is an antibody that binds a4-
int.egn'n) such as natalizumab (Tysabri®) available from Biogen, or diazacyclic

phenylalanine derivatives (WO 2003/89410), phenylalanine derivatives (WO 2003/70709,
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subunits, called al pha and beta, that are
non-coval ently bound. The al pha subunits all share
WG 00/ 100080 ogy to each other, as do the beta sPOINE1087/006443
The receptors al ways contain one al pha chain and one
beta chain. Exanpl es include a6bl , a3bl , a7bl ,
LFA-1 etc. As used herein, the termintegrin includes
proteins fromnatural sources or fromreconbi nant cell
WO 200228820, mQﬁ/b@BwadddWébZOQZé’S?@@ﬁD \mxleeyiupsom‘bnit: fagid derivatives

oo AR S O SOy SIS AR B by gves cwo
2000/3T4el)] Akhmid acid\detivageesgMmiD 2a800/3 25 Ty edfstitvded phenyl derivatives
"a4-jnt in" is.t ea4 ubunlt of .a4-b] a
(U.s. it Mo 687 A0 B Resdital enirtate SmutlipvalRn U 8 P mvo.
6,369/200K QOYARS dRidiBErik aaﬂ.amqsmmhuégsm:ﬁe 008270 23H%p) #Eibedies to
‘integrin antagoni sts or antibodies” herein include %

alphayfead inigering SR 0330k aae-berged DiGHRS TRAS eI vatives (W

2002/09259W! &kal |y available from Genentech, or an al pha 4
integrin antibody (e.qg., "ad-integrin antibody" is

[00983N ant i< cdshabidirBss t%%hy'oﬂ% QP kdvtkalSYhthes or naturally occurring
natal i zumab (Tysabri (r )aﬂécaval | abl e from Bi ogen,

or
substaticay With &he gensmalAherticn sHectarerof\siarpicks shatwonsio 93 pBgmew)the effects

of theﬂﬁﬁfﬁd Zgl)s‘%ﬂrﬁﬁ ggfdc\ﬁ?t%fo\f@ss E& ?cQQ)?/ hOFe Yticosteroids include
2002/ 28830 2002/ 16329 and%} 2003/ 53926)

prednisRaeyiredy §ﬁ>lon¢ Cineledtheduethylprddpéselqnad %@B’/P«!ﬂ@iw triamcinolone,
rivatives (WO 2001/79173), propanoic acid
and b e?‘?%/l%tg?r\%:s (WD 2000/ 37444), al kanoic acid derivatives

[0099§>V\D 2 0019 L‘ﬁzc%glgg}rrggg pr%%érg Bg 2%%%@ gg{ka&eéﬂtl BJ’ Kgr%lr{ 19 a§ anti gen

Ic am
expreshedlona:he vmﬁac(dsbf& Bleall thaNoan B¢ 868:t&2 9)jth shDARAgonist that binds

v EADHHELB AMTIAeB RSP 58 ASEpREORA98 ) com, oo

CD23a D24, Gy A4y, G E3, @D TH) CGixd3d iz, mei‘,SCI()\)OﬂJG CD77, CDw78,

C7% 0046 aBR0.ChRy, BT e b L, fga @?ﬁlﬁvlﬁwe surface

markéirh PRF a8&ePptivhé ket Mhe JRORGAte Ahﬁg&rﬁﬁ:ictéSBbélEtzﬂdGEdliﬁon 1997, ed.
steroids that _mmc or agmant the effects of th

Barclapet al o radegue Fressnkfarcapst ek & (o o ewEk e %%1%}3-0611 surface
marke°r¥ gﬁcﬂlﬁiséoﬁgﬁ@ tﬁcﬁgﬁu %I ﬁélﬂﬁeg?ﬂeb%gpgfcggggﬁgmla CXCRS5, FCER2,
B, R T i A B3t Reks7% IRT 445 BgRIS,
BCMA, afll §80387 4t 35 Le MBHHKRE mbker cﬁgﬁ%iuléqﬁ{e?&% léﬁlefegéﬂxany

ereln IS an antlgen exp ressed e surface of
expregsed|ont B gellceompared &0 g@peth@lmsmﬂ efgomiagmal laad may be

expfep%ﬁﬁw PR Aot Gl e gl ' Cono o5, cooa
[010: 77, 3%‘3‘5@&%@9‘%@%@‘3@3‘%&% gggéglgculc that, upon

bindigP s B-E€Dotfage thafR86ddseokooydaplaes Baets maa kemgn4lfamd/or
mterfgrﬁg S E{éxptriegoﬂrsmglggls-cgﬁ gunc%%k Ocey ! %y'ar‘gc‘iucgn g? 01F Sr%'izénnsn g elf humoral
response elicited by the B cell. The antibody preferably is able to deplete B cells (i.e. reduce
circulating B-cell levels) in a mammal treated therewith. Such depletion may be achieved
via various mechanisms such as antibody-dependent cell-mediated cytotoxicity (ADCC)
and/or complement-dependent cytotoxicity (CDC), inhibition of B-cell proliferation, and/or

induction of B-cell death (e.g. via apoptosis).
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Barclay et al. Academ c Press, Harcourt Brace & Co.,
New York). Other B-cell surface markers include RP105,
wo-e@ 20908 cel | CR2, CCR6, P2X5, HLA-DOB, CXCRSPCTUERA7/006443

BR3, Btig, NAGL4, SLGC16270, FcRH , |RTA2, ATWD578,

FcRH3, | RTAI, FcRH6, BCMA, and 239287. The B-cel

surface marker of particular interest is

preferentially expressed on B cells conpared to ot her
[0101hon- B- oéeh 1‘ar1t¢g)sliﬂé’érttfersao mquawlan@pamommﬂizhgsb@@m,

sor

mhlbxgn%,t %lﬂ h%tdug g’gfitﬁltﬁes Ecr a‘lcl:éess?rfa 2{r18 thafﬂr spec1f1ed
proteﬂminemdir!g 1tshhhdmgpto rcmblom ainu)’tg récmp@rﬁ-nahh Icas:urffaah@nd or bmdm gto

estro s or s B c mal .
one oE TG4 £ POV 8 AAELTP e et e it o pantisen-
bmdui? ﬁagrﬁé‘n’tﬁ ﬂ@blédfnﬁroﬁém@ﬁﬁp&@ésl, B¢ 1bwmr glycbpsmﬂﬂas,eglycohmds
elicited by the B cell._ The antl ody pre@%ﬁii
polysageharides, ﬂ%%ﬂsé?cé‘as g2 Muglefs acids, Pipgaic S H@Pudonnmeuc&

pham%c@f%'gkcah 83l Sind theft rﬁgtmt ted, 2L EHHORET M ddhslasiéaltontrol

epl etion may be achi eved via various nmechani snms such

sequeagesmd thediked dbeagrenists elsplinghads spalmejacsloiahihitays of the protein,
and f&sé]%})tc@&d 4wep%}'}ﬂ$1€8(ﬁ@§ aflERGNAR0Ls WHIcARN SHdcYridafiDE the

tion of B-cel (frollferatlon and/ or inducti oOn
proteipfth@ely bequgsigring {8 bipding &0 isp@pEed ANAZOpGE yatiap of the protem,
o 80 LASRDLS ek B od o EO GRSy g e
proteineduci ng or interfering with the activities of a

particular or specified protein, including its binding
[010210 one A ‘Brasllesurfsce praskey antagohist cia genelecile(thajavepropinding to a B-

r i .

cell s%:g rﬂgrkgro dgggo gfetés Ogélfjs%n % ‘al Qlfld/g xﬁ&‘?&%@&nm one or

gonlsts In ntibodies a t1 gen I ng
more B-egihfmtBotsherge by ,reqaroo'(gomswqmmpgladmorg] pspprseteicite] by the B

cn B RERL A S 0hI e Lo AT B R g e

leveld) &P b nthninaPiréasd tmbeewlmm Skh @bplahora geRtte shitvebeid various

mechglgég\ggg‘éégssépgf A A Ei)lé) 2&13@2}% tﬁ%a nei* g%)lhi n Clgg,;an%!or induction
of B-&1Pddati). € Ghih Epé}ﬂ&ilb) h@lﬁf%oﬁfstst 1h@1uﬂé@Wi’ﬂhEh tendo éJSf @8 present
rotelns recep tor es and derivatjves i ch

mvenspﬂ wcé%%?rmbeé;qs SX“éhetbﬁé)fﬁﬁaBt’féﬁ?ﬂuﬁﬂ%fr RARdeR fUEISP PPy, and

smalllth8leBhiRGhRGohRtd that $idl 48the BRERARk o [%’tﬁfﬂaﬁwc%n filzatel8yith or
protein, antisense nolecul es directed the protein,

fusedpmia cgmtg)ﬁé pgents fixameyipaiude hybirs SOt {1@@36,(@{ g I;]CDZO antibodies,
BR3 L&?@?}eﬁe Bwwelo223664)28R 3081 kgr antagonist” is a

hat upon Binding to a Bcell surface narker,

[o1o¥estr 0y}§x£ﬁpl@§ BF e12% Htibshies idchd®: FRSBEBF v@iﬁgﬁ@inow called
i'nterferes with one or nore B-cell functions %ﬁ
“rituiimghc ra?gtmxlpwg ey SnBataNﬁ’uﬁﬂﬁé4137bélﬂmm@u@rﬁ99H 1619‘52138

mum?:%n%oﬁ? glem %g%igd a?.hﬂ.ge n@ﬁﬁ&ﬁﬁ@ l?‘i&é(e't:ﬁl”g%ie\"&ﬂﬂ\] ©)

uce circulatin
cormn@vells Rviitabde framTEPEGJ lPélaﬂwevh@qlss\Im KU. fSlM Nepd.¢36.657; 2B8

depolTBY With AT U HBed ! R BB 11388 on Jun. 22, 1993); murine IgG2a “B1,”

also called “Tositumomab,” optionally labeled with "1 to generate the «311.B1” or “jodine

I'*! tositumomab” antibody (BEXXAR™) commercially available from Corixa (see, also,
U.S. Pat. No. 5,595,721); murine monoclonal antibody “1F5” (Press et al. Blood 69(2):584-
591 (1987) and variants thereof including “framework-patched” or humanized 1F5 (WO
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mechani sms such as ADCC and/or CDC, inhibition of
B-cell proliferation, and/or induction of B-cell death
W@ 2009/10995 apopt osi s). Antagoni sts included w PEI/NS100B006443

scope of the present invention include antibodies,

synthetic or native-sequence peptides, fusion

proteins, and snall-nol ecul e antagonists that bind to

the B-cell marker, optionally conjugated with or fused
2003/(102697 cluéunign K i; ABOE nieposiXEBEP @65 0); ot mmie2 B iand chimeyic 2H7

ool P8 S B, R AR P 2. BRI,

Us 20@2}@4@@5)@ PoiviaX -C0d entib &R BS (Genshils Densaniopvtieahueah

monoqlpRal P 9 011 PLBE CA0YBES T Reinpt: i w1357

antnboﬁ%%l\(/%ﬁ?h&ﬂhffo\'&ﬁ&r ByolutidH)] Avoan®bodyi dixetiants thereof such as

chimelsha HRTBRUEHE AV S REC (875 hgh eReetiss ) (U8 S9034349435,
Immuﬁi@rﬂgéxl:?e gnd‘h{o;ﬂfacﬁgm éﬁﬁ@s&e@q&%@ma 99.1 ﬁiﬁlﬂ&g&mu

muri ne 1 g&Ra "Bl ['so cal

availablgds¢m mlmq)mﬂat’lqmi L@ﬁlaqqyye Tyming Norkshap (Vlgnting ot al., In:

LeukoSERF e UMM Bl 7407 OSIRE UnlbiplbBichy TR0
[0104f07 1 Xa g iesadfs‘axcfe&éeﬁnoﬁ’ﬁ‘%npx? mtl—rﬁetﬁg?rhg&%és” RHDHIEARDS”

nocl nti bo ess et Bl 6od
mcludeg(yaym@swrocﬁ@rle (calssajazired methdteerats, lefleneniide, stangttiept infliximab

(plus (I)_ra{ Sne g@cutaﬁ%ﬁ&hg%%xgﬁ%§ﬁ%&rﬁ{: Mggéé@rgeﬁ g,%?d (oral),

Gold @imrmuscula?t)-ﬁmantydhodycy(cld)sﬁonﬁ?atStapkkylocﬁpﬁﬂ Pratéi A
563 US20060024295) ;
TP T e 5 G0 iy MBS ar k) - ¢ h. hunain

[0105?-?-2&C : g‘glalj&A is ?Odkﬁﬁs_fdi%%a({n%ttegr# flq 020%1 é\g J?squolved in down-
regulaM@thf lﬂﬂleﬁﬁmﬁuﬁ& t&pm}: QAR remidstfod TLA Aviarthalitesatutecimehide

suc hi meric or umani zed A20, i bod 0,. .
chtcm% -typlofdt- prAriped e Esh S x9psiFag %%xﬁ%ﬁ%aﬁégsd protein 4,
cell difffediRBOS hAfigdn @DYFDRidas/tdidxic TEBBnphocPR-absdilateBglinule serine

or] STJ-B2 avail able fromthe International Leukocyte
Pf0t63F96r ng Workshop (Valentine et al., In: Leukocyte

Typing m (MM chael , Ed. . 440, Q(ford University
[0106p; 55 (A4 yarygty of PMG&WER%N@@EP@C‘ o @E%‘@SWWP%@C* herein.
anti-rheumatic drugs" or "DVMARDs" include

hydroxycloroquine trexate,
Jg Eﬁiwﬁ or a

[0107) ot ArRb iR FEHF AVERIUER P KESRF g of colls 0 the T
lympHocpRNindakd, andladin F@h%oﬁﬁj af t}lymﬁeiftés fakdh &mssﬂﬂ)e’a‘tﬂheral T cells.

m noc cline, cyclosporijne, Staphyloco

C rote
Low Iyt Ab Slféoip AIS8 e xPresed o RIS P e afthigh he functionat

si gmfiJAﬁeeeaif suchldverfdht G Qémulaﬁllsﬁ\éounbﬁ IEHRERSEE roMafeé TRUISICD4
T I'ynphocytes and’'is involved in dommre(gul ation of the

serve§ prpmiecogBYienfyactian hepuahdniesadtiop vath MEIG lagsdl molecules
exprebdeli®h ahtigeh rB&MBHE cells. CD4+ T cells constitute primarily the helper subset

which regulates T and B cell functions during T-dependent responses to viral, bacterial,

fungal and parasitic infections.

[0108] During the pathogenesis of autoimmune diseases, in particular when
tolerance to self antigens breaks down, CD4+ T cells can contribute to inflammatory
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cytotoxic T-lynphocyte-associated antigen 4, cytotoxic
T-1 ynphocyt e- associ ated protein 4, cell
waledo7ao®nt i ati on anti gen CD152, and cytot oxi ¢ PCT/US2007/006443
T-1 ynphocyt e- associ ated granul e serine protease 4.
[0106] A variety of additional terns are defined or
ot herwi se characterized herein. DETAI LED DESCRI PTI ON
[0107] CD4 is a surface glycoprotein primarily
resporsgp Mbseferpseli i i ntsnd iissyredetingtigh ddysepiocessag are facilitated, e.g.,

oy 0 QELAOS P TEA A U R, By 4 aion o

antibodigs; ffketniprsoyrekinemnardmpdiaiads,aell by, thabdthatigh of kiler cells.
functional significance of such divergent cellul ar
[01091li st ri D46 dedls hiakeloxen. mfﬁhcmtadumt thelpatieddenesi Cofllupes.vEsr

cQ-rI,6e tion fu ctl rouhlnt cti it h
examifle CCDUF T Rt Prssilih OB D PHRnbAeias, Kelt b icBndHom sie
patiencLirk Sepdetdito bedBpbiSres porssi et ﬂot@ugém Biﬁ}d telsgstatnlnm hpﬂmﬁsis in vitro.

subset which_ regul ate and B cel |, functi.ons rif
AutospHigET spraris CrUGob e e lc A s Rpor Brdushps oF ApARodiet py B cells
(effec&ﬁurﬁémbf)ccm#e@m a6 proldAd O BIN-BY bielFedcheindSILP pgeaas & addition,
aut oi_.mmune di seases, in particular when_ tol erance

aStro‘Eg)a%*é'F‘fauaﬁtbF@\?ﬁg MHE A Lasyid clegnd rigk £ J1E gsppserved.
ontribute to inflanmmator onses which result in
W““ﬁoi nt 5(51‘841” ilcells h&‘é"s’t’?etﬁ‘csl‘%‘& 1y yRel4cated yitbe pa °§F%5515 of MS. For
examﬁ]@CCbﬂl-q{ r Tee&ls ardvbRRdNif ﬁ{é'ibdtﬁ@g%heﬁi of Md m&&’&é’spondmg
s of t mat opoi eti c |ineage, production of
laboraé‘my rn@@qﬂe%penﬁfqnm%ﬁﬁﬁr@r%/eWPWnglﬂaﬁq@m i2ad dpbgratgrypnimals

depleted JrAec féte!)d{ﬁﬁﬂ zpf&:séjf)f éﬂlil{qu cﬁ@éllog EAR %@gi’N%S ZSg:ﬁJ é‘t%mman et

ave been inplicated in the pathogenesis of |upus.
al. enigiterhMethogf +reting pitgirameng fissases thay agg mediated by Leu3/CD4

phenog{é%gf cQﬂ ?EP%Ig he? al. %’3 VAfibR st:fe%% She%ﬁﬁgé]ﬁcfﬁ{‘&sr 8Lif subsets

yper-res oNnsI v
withirr ecztn@t cztmtbmt desapep Sornse 2 10:9084340, Antasamtti ge9spr R éle of the

thymus i S gesiongf 6Ty BBty BE 04 ok B fFetamy atiipheon
reacubxlma«bf ml@wdc(eelhﬁm g)zpe&semsﬁhe@enﬁ thé civtifathat sraal fymphocyte” J Exp

v AL 8%, eS8 O30 8 QR ER T s Biteh arsc

encephglohgyeliéiy én h@gagbvatemy tepleted loﬂm deflgt Seiehte 1862839-841). CD4+ and
pat hggenesi s For CD4+ hel per T cells

CD8+ &ells a5 toupd }rhl\/}lgﬁsmB% ﬁ)ga-é%gﬁngw&fto DEOSHs uéﬂammatory cytokines,

althoxﬁg@x&h@ﬁﬁé’lﬁﬂb@@oﬂtﬁb&ﬁ&l t%fpétﬂ'ﬂg@ﬁésm RISt HRB B@tlanﬁinb&f &l four-fold
encephal onyelitis (EAE), and | aboratory ani nal

increage by ebssgvestin the Bequensy AT Bivelin-spertic GD4hrallsty blqu of MS
patlerﬁ‘@ VSE\%i‘al ié&%}lt é’uég&oﬂw@glcﬁi%gt@' WiBH: &leddbr treatment of MS are

entitled thod of treating autoi mmune di seases that
behe\@déowwkammwrgwmwgp@cpm Ao {lygsdls;Tfor ek ample, Tiyeabgot t

(natal?\eﬂnﬁé g%%&tgx)nte latn'uBl)?y)? @Llﬁ%’gﬁ‘l@s(al ?ﬂtﬁé&ﬂl?ﬂr‘tégglg‘ze %éuet;lz)dy), and

I N actlve cnroni c esl| ons
daclizapeat3@B-2Rb0antiyod g dn additioin, arf igésed fok of MS istagsociated with

MHC Class I alleles (3.6 fold) and, to a lesser extent, Class I alleles (2 fold).

{0111} In one aspect, the present invention provides methods of treating lupus,
including SLE and lupus nephritis, by administering a combination of a non-depleting CD4
antibody and another compound used clinically or experimentally to treat lupus. Another

aspect of the invention provides methods of treating lupus nephritis, including mid- to late-
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thynmus in i mune reaction in rats: H Suppressive
effect of thymectony at birth on reactions of del ayed

w@ e@iliedosr ) hypersensitivity and the circul at i PQI/EsRDT/006443
| ynphocyte” J Exp Med 116:177-186, and Gonatas and
Howard (1974) "Inhibition of experinental allergic
encephal onyelitis in rats severely depleted of T
cell s" Science 186:839-841). CD4+ and CD8+ T cells are

stage fliisgase, by alministatiorsof dmhdepieingnCld mubpdyodiac&:sults in an
h their relativ
S eI B C T AL —

Yet awotﬁanSpécﬂ af thaoneatien pmvtdes erteﬂmﬁsl of tfdiﬁné VeS| W@ REMiMEtration of a
M5 patients.

non-dgHEkb B TR B PRy IR tBRalie s ASMIey camppu used

clinicai$edr éxperinieilientidatl MES Bsnbedr %S’?t@t BPth\%ﬁ%ntfoP rovides
th t hrough Hhel r action on T cel for exanp g
me ‘%é’zﬁk‘j ERRS ‘%H%H ANTSGIRERLS OxSPPSCta Wikh apimmune tliseabpy such as

heunfagsial-thiitis, 4sdhBRT : ,
theu SRR, (D F?a%g%? igfggﬁéa?f%&gggg)’blsez%@ge g., Crohn's disease
and ukcﬁ@ﬁ%%@!iuﬂ apd §joexay's synémbm@ummttamom@ a@loas@pﬂmng CD4

antlbo%iyl @p‘i’c%ll?gn @omﬁ}rfgﬁ% Jnl%t}?er cgﬁaiag(xgtg Eeecf%limc%]ﬁ éﬁ:txpenmentally

f ol d) n one
to treﬁ}tﬁv&ﬁmmmeﬁlwwes met hods of treating |upus,
i ncludi ng SLE and | upus nephritis, by adm nistering a

,nation of a non-depleting CD4 antibody and
CD‘LX E’!f@fi{)lggn‘pound used clinically or experimentally to
(01121 r eat | Al BUSbeABPEDA anBBREES, b%fh&
e aln Jb?et&r{g?’ zﬁ'ﬁ ﬁcgpdﬁﬂéﬁlﬂ éd ﬁ?ve been

d Eeéggds of treating |upus nep hritis
escn sugh gatibedieyyp Wrﬁ@ srange t@antigens, including autoantigens,
has alﬁwﬂediile@bgﬁtéc[‘ gs&D4. ganjﬂkf@q 952 angﬁo%rﬁ B%SB SQQO Cabbald and

I mpr ovenent in renal func a’ re uctr on
Waldarn gntlad ENerdeplelingani-CRarosedoms mhtibodes a’rtbttolt&&nce

mduc@&pe@SP}ﬁ Sté% 5‘3@\{8 o'bg)éﬁd%g\‘wg m r;)%teh %gl G:D&Iotg{qﬁ%as%nbodles

adm ni'stratio a non

for lndjﬁll] g)liopéﬂraycq”nEumpbampftterumpphtiuca\r’pHHmehu@xﬁwmd H}ﬂﬁibbold et al.
o erl e . Yet anot her
e S ARy o BEBET RLE Y, L6 E 6o, Fananes ot
“Recomtanmplaamcm mnﬁb@:ﬁé@foﬁhuﬁldbﬂﬁﬁﬁﬁy WUSPMSW% m@@ Newman et al.
entltlegl ease . Su S [ urmt0| d arthritis
i R e or DB AR LS BN 57 3010 bt Nawanan et ol
entltledl ‘szeasmbamlt uthﬁfdaéslfmehzﬁﬁéd tefapy” 20E PN 4398?@9§ to Kung and
Golds%%r{ ) % nllst ration of a non-depleting CD4
P‘b‘bg‘%’ peand! yniibpdydaibumeninsioanT ¢ellsspd mesthods of preparing

same”Cc Wyla@taan UBERD) CMani T-

° aut oi mm%% cﬂdl gease Iﬁl?:éFt’iAf% Adlgl'lr'l; ge&gl E%J ilymbgoén%ﬁaﬁtan?bodles

R&bi“‘é?ﬂf} Wst4: 3nd IV efsp ped Spamam 6 h“Bemreqhqﬁgdvmmé murine
lupus RERABAYZW F@%’jce U??rthfme?x\:‘mh LARA £ %n{l nsLL 4 J Immunol

tol erance to anti gens, | ncl U I Ng autoan
138:3%47s%3 . plrepartieyar, aagn-deplsting G4 axUSRMyéhnGQEs kB 90 1rldSENg tolerance

has be@n Qé&n%@ﬁ ih . % :t_g%%%%%% 91 cnart] e;ﬁpp%}é)ggSggs by frewin et al.

‘ ep et ng ant C
entitlegd 611“&)@n@rg1body and uses therefor” and U S. patent application publication

2003/0219403 by Frewin et al. entitled “Compositions and methods of tolerizing a primate

to an antigen”, each of which is hereby incorporated by reference.
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i nduction"; USPN 5,690,933 to Cobbold and Wal dnmann
entitled "Mnocl onal antibodies for inducing
wWa odoeniegse” ; Eur opean patent application publ i PEL/US2007/006443
0240344 by Cobbold et al. entitled "Mnocl ona
anti bodi es and their use"; USPN 6, 136,310 to Hanna et
al. entitled "Reconbinant anti-CD4 anti bodies for
human t herapy"; USPN 5, 756,096 to Newman et al.
[o113gnti t| ﬁcenﬁ&ﬂ@ﬁiﬁin%ﬂet@gt@%dﬁtﬁmcﬁwsmmrfot hey iapiig methods

o A A T e kb SEGER R AR oncests

by Freﬂﬂel c6al. @ﬁﬁﬂdzdl“’ﬁnmtdnﬁdodmme@ tirefarit atDU)S. tpaceuapplication
per T cells and net ho%s of ar n

publiagiiph FRAFO 19U by ReeIp 6t &t Py 19"&%98&1‘?“@5‘"‘68%%90% th
tolem%él QPHARARE 1AM b €S ThéeintieYdib S Bt Wil mahii AdW arfttbodB8 Gncluding

and Seaman (1987) "Reversal of advanced murine

modi ﬁiftﬁp"t@‘staﬁt reEE Ay man wdibpgy tliehh ph Rea i RimBABE N rkaegions of
a hunﬁﬂta'nlﬁggd’y,ta?]d lh%mfland] héM‘éHElln CERs dédVePRoml Pmouse monocional

particular, anon-depléting CO4 anti body and its use
antibady. i nduci ng tol erance has been described in U.S.
patent application publication 2003/0108518 by Frew n
(01143t al . Bwsi i e clamxif embodisernys, shviners-dgpletisg antibady is a
t [ ' [ [ A .
TRX iR o Sho PREA T PAOSBUIL 351, B AU e Y Dlieht chain
amind adid seqienge setfoithin SEQUIBNOahandje htaviectsin afminhaaidh s¢gience set

he | NCOo rated by r.ef 1 .
forth JESEQAR! SERE % Sntfo BRE3EMenE SlroRAITRER 1o o9 and a
heavy"ﬂﬁahoﬂﬁmdndldj d@;dehee Mrtlaimtsm dDasSOdEs arlighe dhdin aldi® acid
at ent 0 lication 3/ 0108518 by Frew .
sequeBfe Gt fodRFy SERUT RIS md Fhealy i 1080 HehEsigec i fpren in
SEQ [t:lb NO:p8f & 1|1 g&ﬁpﬂhuﬁmlmmda apidielyGerice @Bt mh(m@mgmmm and a
remin et a entitle 0
heavyt gfiag} PRITRREd BRqUFRERSe: sor% n&ﬁ‘?@&bﬁ% Zarﬁg@ Pﬂ'?%ﬂa?seﬁ
embo@{Beél TAE hAesbBHonR e e s onmludin@qrdgwéﬁt o n eAMSsBthat
regi ons of a hdman "anti body ght and heavy chain

compripgfrblightichpigaraine astd %?qﬁenﬁérﬁe'amhwadiﬁ SdNPi3pnd aa'PFdwy chain

amin& 8aY XeSiRCE s&qgﬁhqﬁ Siede Nepg) @11 QR%@]MH&%' &R‘ﬁiequence set forth
anti body. [0114] Thus, in one class of enbodi nent

in SELH® N6h? dag |aéteamg clgrin aming m@yeqq@nep FRRPTLR it SE@JP NO:12, alight
chamsa%% ﬁEl %Qxer%%epfon@ ifl g;’ii%% Nb:1308d %rﬂelapﬁ gl}(alﬁ %&Jﬁ‘yﬁd
quenc

n am no acl e set for
sequeNG: @eta‘ndh an BEQ/ID mu& cardi light alaid agego eq:cl@egectncf: @cttﬂrmh in SEQ

D NOGR AR P g s IR SR g
TR AR e T e e
usefut iraihe nadthodds. dCiud, Feopeaiass of embbdiménti;,rthSEQ\-IdEpmg. €D4 antibody
comlREPHA a3 O BB by R o o
NO: 79 bt theilighbERdih [3hdkn 24 Fidufe Al dhatagdbodpestiafally includes CDRI,
CDR2, and CDR3 of the light chain shown in Figure 1A (SEQ ID NOs:25-27). Similarly, in
one class of embodiments, the antibody comprises CDR1 (SEQ ID NO:28), CDR2 (SEQ ID
NO:29), or preferably CDR3 (SEQ ID NO:30) of the heavy chain shown in Figure 1D. The
antibody optionally includes CDR1, CDR2, and CDR3 of the heavy chain shown in Figure
1D (SEQ ID NOs:28-30). In one class of embodiments, the antibody comprises CDR1,
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enbodi nents, the anti body conprises a CD4 binding
fragnment of an antibody that conprises a |ight chain
w@pionao®si d sequence set forth in SEQ I D NO 3 BCMUS2007/006443

heavy chain am no acid sequence set forth in SEQID
NO 6, a light chain am no acid sequence set forth in
SEQ ID NGO 9 and a heavy chain am no acid sequence set
forth in SEQID NO 12, a light chain am no acid

CDRZ afd D3 stheflight bhain sEigh hiDFigOre 1A aad CIDR he@PR 2¢ hedd @DR3 of

am no ,acj d seguence. se thT 18 ., 0r a
the heRFyREaa A4 S0 D d SO 20ty BPY i pocigioplly also
includﬁ@l‘?&bﬁ}l%, ﬂ‘o‘h%?&?’ gtlw ghéenigzlnm'tbmbin ahbwin seFigene AS Biguko©2 AhFigure
in 1 24, | i es_conprising one or _.
3A, oriearechivand/op FR4 - {i"ﬁ% F%ﬁt ?"&6‘639% of thedBav el Showg FaFigure
1D, F@}@Qﬁ,spigﬁﬁljﬁ;’ ofFighR Abass of enbodi ments, the

non- depl eting CD4 anti body conprises CDR (SEQ ID

[0116}}'0 25) ,othER& eyl AR iOUE S InclRie, B8 haPliiteBiRS AnB56dies that

D NO 27) of the ['ight chain shown in Figure | A The .

bind thesitbe dpitenstaseiBRKY antibpdivitese. GpRin antibrdy Shewn Gbpay eife of Figures

1-4) the light chain shown in Figure 1A (SEQ I D NGs: 25-27).

"Sinmilarly, in one class of embodi nents, the antibody

[01173°MPr | SHhelR SIQI?E(Q ik thag?ﬁmc a )( §%Q:fkgb _gﬂl)naniﬁéd or
preferably CDR3 (SEQ I D NO 30) of the heavy chain )

humas otihodyn TFwgll be evidentThat fontriepennt op & NoRIUMAN Hamwbghe antibody

oy ) S P P PO, B oo

constartiregibmeeduencdshicomrani ibooynagbohpdinSeem @DRUNEBReT thgagpropriate
. of the light chain sh j i qure. . . .
specicpp e S P S al ol o I EABE) g amibocy

ure
fragnietE@ndor Naativba@ihodyThe anti body optional ly al so
i ncludes FRI, FR2, and/or FR3 of the |light chain shown
[0118] nd;:i guriee drfiboly @ptienaly, %a/EiagHmﬁceHAfffeorﬁr Fllrl]lglﬂm , éﬁ, as compared to
a r FR, FR2, FR3, .and/ or FR4 of the heavy, chaj.n
numaglgal sueh dhagdrsabilisy Winice C%‘BPEﬁ?eé‘b perivagion apdier gijigody
deperfient ¢l A Hi afddnBfotOXRIG i dscrei’td.bBet @cmpl€, thelantitudy can dave
not limted to, antibodies that bind the sanme epitope
reducgd (f MPRRINANE [HEGY C(TECPLOor RdmAATY e %B?O@hwq'%ﬁ Wny
aglycOf\Ralfl FEIpBHIS The %tib&Wom‘éﬁ% bRy HRQnSHRl- €DY aSiadt antibody
human, the anti body is ‘preferably a humani zed or hunman
havingrih¢ pidity tolkingyFrRNoe evi dent that for treatnent of a
non- human mammal , the antibody is optionally adapted
for i animal, for exanple, by incorporation
TRE constant regi on sequences from an
[0119]MUNOQginCdie! dsPedt) B AvertisiBloadlesthethagpobpéedtaigdupus in a
speci es.. The anti body |s ogti gnal,l .a nmopocl onal ffecti
mampafiphgRRjectshigy APRERNMPIEH 8Y 29Tnisisting gdjerrpatirally stective
amoldP Bf B ati- 0T34 Nén-a8bibRRE ¥ntitlodd hidl/of ARe@Hd 42 HY The lupus for which

optionally has a reduced effector function, e.g., as
the suljegiay Beptedis typically systemic lupus erythematosus (SLE), cutaneous lupus

erythematosus (CLE), or lupus nephritis, but can be another form of lupus such as
extrarenal, cerebritis, pediatric, non-renal, discoid, or alopecia. The lupus to be treated can
be early, mid, or late stage disease when treatment is initiated. In embodiments in which
lupus nephritis is treated, the lupus nephritis can be any one of classes I-VI. For example,
the lupus to be treated can be mesangioproliferative lupus nephritis (class II) or membanous
lupus nephritis (class V). Typically the lupus is proliferative lupus nephritis (class II or
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human 1gd, such that its ability to i nduce conpl enent
activation and/ or anti body dependent cell -nedi ated
w@yiootnanosri ty i s decreased. For exanple, the apCT/D8m97/006443
can have reduced (or no) binding to the Fc receptor.
Simlarly, the antibody can have an agl ycosyl ated Fc
portion. The anti body optionally nmay be an anti-CD4
vari ant anti body having the ability to bind FcRN
class INREATARAWIGFtht GRS BhESing mredneticarsipeoieinrg, pnedistiopnn active
unnargrs%wégetn% aql%tn%%nghg tlc)tnro%a&asnlgza}tl%g%% rér%l ﬁh@tgg?boﬁlgxmple
protelhhﬁn @memlmbdsl astablibiest invthe aﬁpﬂmtaxarhpbmrmﬂzl hﬁ)mtlunne protein
non- depl et ant.i body and/.or a second a
measigea, PO TR ALTHS: Gl BEHTF S04 S FoSRpPRL Rample 1
hereiD)cah ®&iréddce bs aereygtfmtoe By St [eB4tB50%,Witerte by at ledfiUBS % or by at
er yt hemat osus upus, nephritis, but n be
teast iy We‘iheﬁ’éthh“BPa Fﬁﬂbb% f%‘ih’éﬁ‘? islegsdan L apir day o ek hans300 mg per

day. B8 @h@fhﬁi‘ @xanﬂqg th€ Q@J)jectdé &%‘EE photedh t@é&@tﬁﬁh@rat%n' BéX¥éduced by at
to be treated can early, md, or late sta di sease

 least %%mrtbd@aiwdo%,son the it s, bel RéleaeBiga e e | T los En 0.5
Simithg URtiVE Q?Ehﬁ' s§d1h§én§ (f8hi#ced bl 'ésthMPs‘l‘n%d ﬂﬁﬁi&fa&é St gﬁ@ by
one o asses |-VI. For exanp upus to
micraseepit ebsarvations caebaragiuoed by At bﬁ&it%%a by E@Sh%pﬂ&r by pisleast 75%,
[ 0 i .
or by%ﬂeﬁ?tsﬁrq‘% c%r%n glt}zvrl? %‘T’%Arrg P&?er a? 5 etvic%gée? l%g ﬁs\Qhan 10 red blood
ce]ls/(ugiha;slsvek Iﬁel:d ah@glssehk;@ of tedeztledstwi and proferapdnby dﬁss than 5 red blood
cells/ﬁ%?ul e\é»}eg ?Lle%g rrr?ag/ur% il aijtté}r 1R{t1%¥18}1 I Eljle et f. rﬁld&%t ls%gctl Qhen lupus
nephis$tiaisitidareal tmmubj‘ecr dinplayd alnshicton 1ernoteemmmduEl,/or a reductlon in
.. proteinu red as_.establ
seriveESiy Bbiment M55 SHHyGHoR B Ea kot 37 e SebPRwBRt- Fathrgrete
proteit einRermtdtivh if Itheodhﬁlﬁaf oft thesibjectaran bt duced 1@ less dsan 75%, less than
descri bed in Exa ng 1 herein) can be reduced ggqat . .
50%. g dharo &3Pt 1555 hen [1Q%t 1B SHAGHIEYR i he JFine o Hhe spyget prior to
1n1txa96n Q‘r" tr@trdefB®ith W&orﬁﬁmﬁfi@n Wr% %s@ mdnal gBr OL <5rqgééctﬁﬁin 500 mg
less than 1 g per day or less than 5
per dns anfior n@tpvee;cmﬁy gediggat @amﬂ;eer@ﬂu%edm Hdeast 2,9«@,, hy ﬁbleast 50%, by
at le:agtr | gy { S0%28r B 1@5&"(’1‘;’@ %anXryasIed rﬁtﬁfttme?y'sr%r%n foer

east 5 0 or the ratio can be reduced to less th
mlt:am oppf tre@tmenhéﬁg Olegs thgh Ol aadipyefeeebly lees then Fearg biend qeélﬁﬁngh
po“m§qg phtored as established in the art, for exanple, by
n1crgscop|c observation) can be reduced by at | east
5% by t
012¢f0% oY, fRARL PHEL of inli AR, in heim ot BlirpEaitany
efferye amssnttdfatrconﬂnn@wnmfaombrc@msdﬁg gPR4poiibedy and of lgarg a second

goc red r ef I l: .
comebFRIF BRI FED b R A0S, MBS ooy
can blemny iofithose dedcribeé ahmnt Thde seconé campecﬂd iswhpicallyipuss that is used to

tls | treat he subject dis
wcac 05y ot ST AR oF P gt PO AL E T D8y i second
comp&ﬁﬂdm&i&lucﬁf b@rard fod limited ko, @fcytotesdit pgeit; s irthmuhesuppressive agent;

conbj ion. For exa
an anti-ma ana{ drug such as, e.g. nl'Pydroxychloroqume chloroquine, or quinacrine; a

Qu

chemotherapeutic agent; a cytokine antagonist or antibody; a growth factor; a hormone
(e.g., hormone replacement treatment); anti-hormonal therapy; an integrin antagonist or

antibody, e.g., an o4-integrin antibody or antagonist; a B-cell surface marker antagonist; an
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protein concentration in the urine of the subject can
be reduced to less than 75% |ess than 50% | ess than
wQ@ a6y 1am051 ess t han 10% of the concentrati on i nPETES2007/006443

urine of the subject prior to initiation of treatnent

with the conbination, or to less than 1 g per day or

| ess than 500 ng per day, and/or active urinary

sedi nent can be reduced by at |east 25% by at | east
antibo&PP6 a Bycelll sukfaas mailaii(e.gr, 2IGD20 abtdasly, QgYRimxima,ylso known as

t ft '
RituxepP iy o R GO0 PR B b1 GaE: Rech i o dipid, 8%
methylpéihifolo] ﬁ)hﬁdﬂ%ﬂ@ @dldllsdshbg'hdqﬁ;e\mwrﬁ$<mledﬁcxah&]1%]md for
one genera

cl ass |ne nts, nmet.hpds a i
gluco"fl?@ﬂa‘béut"?%’&!’}tﬁmé?“f%f‘?ngs S Sth s At B HABTaRY Gt DYLARD:
ora co?ﬂﬂﬁ&%ﬂ &t dybrehfarive] &edgeaatoal.sl pasit appheaivacbublications

is adm ni stered to the subject to treat
ZOOGKKEQEQSaﬁﬁgoﬂﬂﬂzﬁﬁﬁﬁet|ng CD4 anti body can be any of
t hose descri bed herein. The_ second conpoug

[0121} ypi calit gneelass ofambodimenss, the seqqpsicompoyad is splected from, e.g.,
cyclopﬂéé[{%ﬁde An$dpREAIke FhofeAl, CALALAPUNATERS B, UyeRipiBsshamide is

l'ary second compoupds includé, but are not

also kg by ¢he orand newe Slybian a@émOPhavplamfhf@%ﬁmlwleé CellCept®,
?oxy I%E{halpﬁi)aé—gﬁlk o SIVGY éf’y-GQthoxyﬂ—methyI -3-0x0-5-

oro oroquil ne, or quitnacrine; a
1sobenzbﬁxramy1b4apemyl 4-haxgnoate. aC’E&AékIg pamprtsmpsHpler demain of human

oI 38 a5 8 B8 phaEREE porion
humar ﬁhﬁghbgloaﬁ]ﬁmgonemnme Mtacbmdy)remlg fromrBlam'oh Myg@ﬁqplbb) or

oo A0 AP o
BR3-K& ag;olubae &Rd2gbrastiaf MKEE i€a gus,erptdﬂmn ieds inclh & the oxmacgtlular

domalz gt Ry BB (§ BATEAPETIO! U2 OF fe e FPOdHTabrera e (L. e

Vugm@Sf&Qf‘étS.ﬂ n@O@&DCRnﬂﬁcérDMQﬂQ)fﬂ’fa&dﬂd)@OI&& 4'nrexwremdmﬁamq et al.

(o028 rabshity 106V1Pr S0k 4 B FHRiE. CRPBRAREE g cgany lied in the

combin@Bh nﬁgh&rbn@fexﬁﬂ%leoﬁ cbﬂﬁ:o@l’é@dﬁﬁ,su&i 8 mSeglptbd&isdlofe and/or
pat ent i cation l'ications 2006/ 0024295 and
prednx008 £ hz@ 4@31%*-9@9@ ongwish éhecqi%sanabombﬁé‘rﬁhé’splt%de

second compound is selected from
[01223y c| opHosphembedimenfcihpsahisrEaas '}?Bﬁ‘é‘?qep Drevipsty prgated yyjth
drug(%Rgthl_:nCa s, ifHEh Gﬁ’ﬁr@&% %%nt@) ) &Qat&ﬂé’%ugﬁn&/ﬁ? h&¥ @ been

Cytoxan(r). Mycophenolate nofetil is also called
previ@ely Ceged M)uth am\;ﬁm @D42.nﬁbp@hdn @p@t@p]h@mbodlment the subject has been

prev1§d‘:s)§( Bz tkd %'1 g{/? ALEQX gﬂeﬁ?ﬁ?ﬂu? aﬁ@&Pﬂé&Vbc@n ‘Ei%\h&lls'lygtr@%@d with an

enzo ura xenoate. CTLA4-1g is
anti- @m4 anubmye[ﬂ a Furthed emh!DdlrmﬁfntlmﬁEanGS]tt@eé%thave rheumatoid arthritis.

Ina SHB Cﬁ{&ﬁhgﬁc f:edbr%%?to 1A EJ%C? ﬁct)ésgn%q h&vé 1(;15 -l%gﬁlélbgﬁeﬂ‘l §é¥ aflother

uran
emboﬂﬁﬁmll Ehe sﬁbﬁbmmno( e za(tm)rﬁmom Esease @thew}mnsluws An

autogznn]uma é]@%,e B%fqnb bsoﬁ/&isgasﬁ o gﬁoideﬁjaag S‘(“%efg‘g% ?Iﬁ% Fi}rfc.:ted against an

individual's own tissues or organs or a co-segregate or manifestation thereof or resulting

condition therefrom. In one embodiment, it refers to a condition that results from, or is
aggravated by, the production by B cells of antibodies that are reactive with normal body

tissues and antigens. In other embodiments, the autoimmune disease is one that involves
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BR3- Fc, a sol ubl e antagoni st of BAFF, is a fusion
protein that includes the extracellular domai n of
whevanoBR8 (a BAFF receptor found on B cells) Bemukonmoncd43
lgd Fc (see, e.g., Vugneyster et al. (2006) Anerican
Jour nal of Pathol ogy 168: 476- 489 and Kayagaki et al.
(2002) Immunity 10:515-524). A third, fourth, etc.
compound is optionally included in the conbination; as
secretibhl 5t a® BEoaXEbGyahatds epeci fiic fis taarepitdpe froln @self antigen (e.g. a nuclear
met hyl pr edni sol one and/ or predni sone can be
antigeWeini ni st er ed along with the CD4 anti body and
cycl ophospha [0122] In.one e od
(012313 b oot WS TBmeBb S ob LI O PRARETEY it S combination, the

subjecg&@}ﬁﬁ?g protéialn & SwhiBNPRASIHEAA BSahsleoragdbly(the tredttheht. &k example,
| Upus and/ or has never been previously trea

prior twmﬁarmn amreat@mt & FubisEY can ﬁlsamhpﬁ%tfﬂ"é‘ﬁlﬁ@&?aﬁf‘éﬁﬁan P me per

day, godik ? aﬁﬁfe‘aké kiyant Zo0@t8E pBk 84y, AF Betate) tlieﬁh 3500 mg
treat e Iupu has been previously treate
per da after amuamm otmatmq:m, [ShesprotipuEA ?%hwﬂum&tm 25% or by at

least SE)B’G ?g?érﬁﬁ aORES 73% of'5y £t 1648 909, Ok %@ﬁr%t&ﬁdﬂascanlﬂé r8duced to

urther enbodlne the subj ect does not have
less tham Iltg mﬂreiasolr deso han, SQng @f:r dao forcaxame @ faiermineddy a 24 hour
m@”?%}e f?r%rsn {qpt have an aut0| mmune di sease ot her than
unne? O0i mmune di sease" herein is a di sease or

[01241:il Sor d%r d réasslqu %Jt&ﬁ‘té@féaﬁh&%%&@aégﬁé Q%Iaﬂ@r momtored Urine

ndi vi dual" s own*t1 Ssues orf organs or a co-Ségregate
protei® anahm:axﬁmaevmmﬂm medsuord ammwlﬁhgi iochel arti tom example, by

t.herefrom one f e
determpigafion ‘égsuﬂott Jupp 8Fﬁ’t°’8r 0 ch,eggmnre ar%té? sta { 9‘88‘5# odu cstahgﬂ
one erl¥odinteat,|pgiodto ﬁﬂﬁathﬁfhf&featlhatt vantlettree:a)mbmmom, the Sfmqucradlsplays a

_body tissues and anti In oth rrbodl
proteinde Ui FHH S BLEES G- TIAAT-ITY JCOBE et o Jpfligynitiston
of trezﬁﬁ‘l‘éﬁtamé Px@%in E@@Jeaﬁﬁn& PR ddntoef Ieﬂuéﬂd egl,topss ﬂramrm @. g fora
el f "anti gen . a_nucl ear anti

% { 0123 i) TA RO sitiation of

pamabwams%mreafﬁm%}ortte lessithand-p dprBofior 4 By ) LARTgitiation o

treatnRAIRAOBLdAR to LRAAMRIAES cAl BPlcYSedBPAERYDE, or\M'y dtheast 50%
protei huria is aneliorated by the treatnent. For

compwém)ﬂ@ prpriiegtmens viahiet |1510P9 amepdipentt PO iitjation, pf Eegtment

{ 2
i PSR, B e g, SO e

creatigliag ratoy o‘ggleatee thaniia nftgﬁmgla;@nm;f ﬁre@gyentatfhp ProtRiy; tojcigatinine ratio
is redoc]:ce t %)Ff%os'mgg 3 &JB tlBFlQl f%}glgtrolkz/?st %38, 5 %3958% 808Yorab Jess than 2 or

or eve at | east 75%
lesst}mn by at Ieast 90% or the proteinuria can be reduced

to less than 1 g per day or |ess than 500 ng_ per daK
[0125for ex dh@pensea@ tmairecrmdﬁ dupuisyingh@ing bpps U?H’hfélsp wéthehe
comofRERH ARG e R, SRR By AR B vl
autoaptied Bj IBvélB) dalﬂV(ﬁ'ﬁtNelell’tﬁséaeN attiviga ermxamgkau nednfelszauon of

stabl i she he art
complamm Vel e ol DR PRTRGCPRG G gl L hent
SimilbARGEEy WitiRGors &Tﬁéﬁmehtn levels of autoantibodies such as antl-double-stranded
DNA antibodies, ANA, and anti-C1q can be reduced, e.g., by at least 25%, by at least 50%,

or by at least 75%. Improvement in renal biopsy can also be observed as indicative of

successful treatment.
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one enbodi nent, prior to initiation of treatnment with
t he conbi nation, the subject displays a protein to
wee@atossne rati o of greater than 0.5, great erP@TEs2007/006443

or greater than 2; after initiation of treatnment, the
protein to creatinine ratio can be reduced, e.g., to
less than 1 (e.g., for a partial response to
treatment) or to less than 0.5 (e.g., for a full

[012&] espo n@pﬁonaﬂtyepridmﬁotihmatiom obfreatmzat withtthe thbb‘(atibei the subject

e T

establighed e trerdro Homendigny) mymptdms on othleatndmat@fs thateah e msed to

dingnpgho s SPRTSIA D Shu GHBF R oaeeiier R T By proten to

creatiifneGh@a bRfater figh $; hy@Bhl@[milﬁBrﬁﬂafuduOIévef oft A1B@hiEt the bliwd), edema
rotein to creatinine ratio is reduced to |l ess than 3,

(swellpgl pEncs by I ajowd the eyesa dgetandhgpds and/or hyperchelggirrplernia (high
level bE&o1E &8I 31 t‘PlE BIGSRH. Tﬁ‘@ﬂxv&nm{rpé%l hﬁ)ﬁt%ﬁqs Pesk @.1gns sgmptoms or

treatment of |upus, including |upus nephritis,
othergdicatorstsif mephiticsandigmen Fhe nepheosicayndioghe ’é)@é’ﬁ‘ﬁﬂ%ﬂy gyeliorated

by uééﬁﬂ%&t%lg@g)regﬁﬁmaﬁmt Fl)xe @Jnf}:le atH& e)%ga‘#n%flél?ygfsﬁl’ays areduction

I sease act
in proteinmas ke kess dandis gtmplaﬁnemtlatmedfghe{ wcymenCe,g. 00 lessritian 3

ndi ve. of f ..
g/dang%s ?han%nyglgg tles% tlﬁ%% ;l igg a b%rs (L){,%ﬁtq%éa n (?1? f‘ag?{l:gg g{lcgog 2 reduction in
proteﬁulbamﬂfﬂtmbtﬁduaas ta isk tizes haftér-idiviatibe of theanohtmieDiNA. ., to less than 2,

; bod| es d anti-C g can be reduced, e.g., by
leSStg?n LN e'ﬁ?ﬁs“@\}‘(g | east 50% or by at |east 75%
npr ov n bi ops an al so .he observed .

o210 o b atmgah BRbtuit Ofth8 Rab o8 aft BRe Sohsftfoable benetits
for thelsubject, forl dxiatripdd, iif Bedictibh aﬂtmfﬂii’siraMbtsi'detelfﬂ:ccso rHaireatinple, the

t he sub ct di s S ne hrotic s rong. nosi s .of
amouRl B SEEhS CP AT & oy L hep s B e mret gt i
combiffiodlWith SRMONSAHISInSTDR aafbodyoéandtd WnsideeiblRleds than the amount

that can be used to diagnose nephrotic syndrone

requiredctp @enreliprate sYIPPIYRSBIo b tesaHmeftt et thersrpncscampgusialone. For
exa.m%ié’ E?ﬁl%ﬁ&ﬁﬁﬁﬁﬁfe’ &ﬁ'ngﬁoﬂlﬁ:te'sengﬁseﬁ&?éff&ﬁé Mhs8 of less Iof thc?)drug to

ernl a w [evel of albumn’in the b
achleeglmrr(@mhtﬂeﬁg% lsé@‘étﬂmltayl%r ound the eyes, feet,
and hands, and/or hyperchol esterolem a (high | evel of
[0128:]hol estBrere Jspegththenerbeds inglyde tngeténg thersubischwith the non-depleting

CD4 la#x %arnoqmt, Q@c%%d%o%&:%unﬁl’&%ﬁﬁ@ it toffsNEdd iHedIc6AAliRg

tic syndro e ne synhdrone is
treatmmqqf rtikaet $15bjm1tloﬂ1&m@d depleting ﬁIMg mulwdm(nph:@ combination with the

t
ccofPUIRBSHITR, ERERIEey, S95 B PUSPE o o i
comtjhation affthe nom-ldepﬁeang @D@énttuméy anéayctephospbamide, tnycbplsmolate
morel 3 ISR i G OB S pn b330 g bl o

antibpdphlena (ite, 6t@AbRbRetibAtWith the cbﬂ&phrﬁﬁp&ﬁmﬁde&ﬁﬁ}ebpheno] ate mofetil,
or C*@%—I&Q%Tgiﬁ ?%91%%1%?1; ggcr:]l% H)gﬁlq%s gan alslo ?‘gé?uce supe e%fects by

minimizing exposure of the subject to the second compound. In another embodiment, the

subject is treated with the non-depleting CD4 antibody and the second compound to reduce

symptoms, and then treatment of the subject with the second compound or one or more
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[0127] Treatnent of the subject with the conbination
can have consi derable benefits for the subject, for
wez@mpd®s2 i n reduction in undesirabl e side effBCI/ES2000006443
exanpl e, the amount of second conpound (e.g.,
cycl ophospham de) required for treatnent in
conbi nation wth the non-depleting CD4 anti body can be
consi derably | ess than the anmount required to
other GTRpARUAL Kt DIER tiIBthE RoNLigPleting ADveaitibwidy histdoatiaeabiadnaintain
_ conpound al one. For exanple, cyclophospham de can
remisgppduce serious side effects; use of less of the drug
to achieve treatnent, therefore, is hi hlg desi rabl.e. .
[0129] 01 25] ArgthshEenEpLeRs fentRsk BN Rertads PEadh gt Fraing
lupus AEPHRELn WrhdinfA8 2R 9fbjaDE 81, lanGintdn? 1aMd Methvdandibehgeutically
second conpound to reduce synptons, and then .
effectiyermoynt a2 peredepisting 604 ‘Hél){%)dﬁ jisadmipistered f the subject. After

initiatﬁ?lrbfq{?eglrﬁ%{t%t% ag\ﬁBB@QQM(? §Rdct lafspfRR Rk RRfpk &Mk fn renal

e secon .con'poyn t o nmal nt al n remssi on. For .
functien.camgtectianiia psolsjrawta, gud{oh rgduéfa@renl aqtive LANABMNSdHaERloRS
] i Ya diment displayed by th
come A I0UTOL BN, DA} LIBNP qosimon: iy
subjedtrioe thuinitiaipnpif dreetmentdFothemaniple prefdinntiatean e reduced by at least

on- depl_et ) I, bQ I b k.
257, B0 R W T B B AR g B B g o oo
to lessTibfaRtli ¢ per@ay OF 14 tham) SOOmMEBentay; mrine pratsindn . cruinine ratio can be
hods c | so reduc ide effects, . b I nkm zin
e et BB B AT S0, U B BB D b 1 v e
than BHUNARSr 28HROGH MY sedibkit satbbefidutsl by srabad 2678, bytangeast 50%, by
non- depl eti ng CD4 anthﬁo%y and the sg%ond compound é@
at leagtelgfo Ot Ly FhIeaREI0Aner THE HIACHER FTRAHY SEHMeRE May sFa atter
initiatfbr B AHEMERC O FABHIEhOCDARALBEI  §if of those described
conmpounds, but ot her than the non-depleting CD4

hereimnt i body, is continued to maintain renission. [0129]

Anot her general class of enbodi nents al so provides .
[01304et hoddnene ermbediment tsuubisepasinever hegn Pravd Ay ittgated with

drug(?)%gjtl%% the Guflys' nédhRHIBAd/of Rad & ePBEMHEvioBsly treated with an anti-
therapeutically effective anmount of ‘a non-depletin

CDh4 f@D_ZbO:dNt @hb@@tgthexseramdimegt, él_?fe%llbﬂ@t hh%b@amréﬁippslz&ftteéte_% with drug(s)
to trc%t,lrﬁsl% }u}y k5 %Q%}ﬁgtlst A4S Rl thelh bﬁvﬁ%@lﬁ%é’t&?@%h ah rh%ﬁséﬁh%ﬁﬁbody. In

S an i nprovenent 1n renal “function, a reduction
anothenembaodisient thanomddpleting ante 24 angipody o thd inseniigmigthe only
.sedi nent ., .as red.. | . ' ' .
5 DS PSP AR 1 ke B 8 O i,
the nGmBbRetingdCDdrantibody bf thetinventioh i$ peadhthn medicamentangddao treat the

protei.nyria can be reduced by at | east % .b . L
tupus BRIt e Tpghege e‘é%fﬁ?ﬁ?‘s@ae pigsy Ags° o ard ﬁﬁ&{’?%?‘dtaﬁ‘ém“s' fna
still fRftRér@inBbdiResa fheibje2t do®thdt bavesaltiplascldrogisphr yelapoter

| ess than 500 ng per day; urihnhe gro eint crﬁatf ni ne @
embodipe. Barfublect sy NBYE 4 AeREpEnEgSte phet AL lpghs snd/or
lupus¥phrifE, the ratio can be reduced to less than 1 or

| ess than 0.5; and/or active urinary sedi ment can be

[01311educediiyhediads @ emboaherty, tBé nlebsls iRdfde Mministration of at least a
second compound such as any of those described herein in combination with the non-
depleting CD4 antibody. For example, cyclophosphamide, mycophenolate mofetil,
CTLA4-Ig, or an ad-integrin antibody may be administered to the subject in combination

with the non-depleting CD4 antibody. A third, fourth, etc. compound is optionally included
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at least 75% or by at least 90% or only inactive
urinary sedinent may remain after initiation of
WO e@atemst . The non-depl eting CD4 anti body canP@BEUS2¥97/006443

of those described herein. [0130] In one enbodi nent,
t he subject has never been previously treated with
drug(s) to treat the lupus nephritis and/or has never
been previously treated with an anti- CD4 antibody. In

in the GMbINGTi o TEPEH AEE, a ¢dteicssidrpRtduchas nixeleylpredeisobuns| apd/or

treated with dru ) to at t rltls
precniyraron Iaduaol Sbrb et AE ebgelHPE RO R
cyclopfBifHafide. | N anot her enbodi ment, the non-depl etl ng
ant -CD4 anti body of the i nvention is the only

[0132]rred| Caffefie AHBdinehe pedr tPinitiRichldT tﬁﬁimérﬁ vhﬂﬁ‘&te ridhedepleting
S nephritis. In another enpodi nent,

CD4 an@EOQise phessublrst applaxs PrOseiEyTias whigh prolGHP éﬁqudém%%ft?ff‘m“a“o“
of treatrH?rbt P GRTRAL %p'f@ﬁ\% B4 LHEBSAY. Fer EARESIE) tblihiSiatibA of

Rer enp ment, the subject does not have
treatmetite mm:bmt eant display proteinueia graardr thayy 30{bmedep ay-rispater than 1000

mg pet H%{ er 3 n%arfj?&)co ﬁgtpeE ¥$ ok (jﬁansﬁ(ﬁf ﬁ%'p%r dhy? ¥Rt initiation

Subj“ect does not Rave an
of treagratnt, thepreteitisiease b@trh@ucetilbe{rat leapiudS %nky arleasy5Q%. by at least

hr it 013
15%, ?Feel? zgdgas% gg‘% rﬁgtﬁlﬂﬂ{ a alﬁoso% rg ucgp?{)) glggtﬁ{htnsl g)o ncg]ay or less
than 500 RfOperctiagyL %dﬁSeaeyn pfoteinas eraziesmleirblmi cirebesimilagly monitored.

i one SRRt 5o L RORSERE L8 CR0 0 A p i

creatirfené fidid &F grédtedtha@d:3, @t@gﬁrltnarﬁmc}rkg@ehtemhyn bsafter 1mt1at10n of
e T e e e e o,

or to IEQRA Dy k$1e8PiHaA088.| h dritCdribREment, Pl of iRitiAionWT treathient with
exanple, a corticosteroid such as nethyl pr ed}\[;masol one
the cogriimasionp thedbisshdisplans pephagiiy FAnge @chﬁ“‘dp@n HhADROEHE!O

creatergg é%ftp Férbg}:gr 3a Bk DAHARAGE EX AR ARP ﬁfﬂaﬂ&o creatinine ratio

n one 0|msnt prior t0|n|t|a|o
is redugedd0 nessthan 3, Wrtohéowdh’ lepesl least ﬁé%GM?Ya'ﬂﬁtl?%bé?% Q"ﬁ@ less than 2 or

less thraggj %%gloQFlﬁy HOT ¢ fn%ﬁid?lu&f FeatBheC hxe@'hﬁ}e@i ‘@‘tgﬁﬂé‘% héphrotic

P i |at|on of treathent wt
syndroma- Hephaphrotys SDdrame 1sbnﬁymal¥)o amehierafsiddy tma't@pn& &or example, the

subje%rogfngpﬁlhfﬁl g&faysé zEd {e e uc é%gelﬁ\%)zi t%rclgs Gt g 5 %t 1y aft%r initiation of

the treh@zﬂ@nlﬂg gpeos lcd;ayhangi g/aibg,rlesshhmn Zmym}spémn dag/daymor even less than

ter th OOrrgper day; after initiation of
1 g/dq r‘?er ??f‘eth?“agf?z Proteinuria can be reduced by at |east

25% by at |east 50% by at |least 75% or by at |east
Tm&%ﬁfd#@ﬁfﬁggﬁg LE%%‘T be reduced to less than 1

per day. A decrease in
[0133br ot ei rMublpcld: Salbrm;sn@/IShltswo inflamipatary ahd demyelinating degenerative

d1sea§e o [1 rren'tnan {Cﬁré A 616] ec?ggﬂglgl (Cl\%r)' ﬂrxs 5 Qo&lﬁ%&l@&fs@éfke%at affects
approximately 300,000 persons in the United States, it 1s a dlsease of young adults, with
70%-80% having onset between 20 and 40 years old (Anderson et al. Ann Neurology 31(3):
333-6 (1992); Noonan et al. Neurology 58: 136-8 (2002)). MS is a heterogencous disorder
based on clinical course, magnetic resonance imaging (MRI) scan assessment, and

pathology analysis of biopsy and autopsy material (Lucchinetti et al. Ann Neurol 47: 7 07-17
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creatinine ratio of greater than 0.5, greater than 1,
or greater than 2; after initiation of treatnent, the
wWEe@ra09s51 0 creatinine ratio can be reduced byrP@Er/Ub®az006443

25% or by at |east 50% or to less than 1 or to |ess

than 0.5. In one enbodinment, prior to initiation of
treatnment with the conbination, the subject displays
nephrotic range proteinuria, with a protein to

(2000)) r Etadt dxléarse matifestsifselfirealage hivabeSof @fssibie ¢ambinatiomyof deficits,

. of tre ntocr Lnin t
el i <o Pt ERERaNE BevE SRR R, bt it
syndrdaxlioesb]?r cladsﬂ&sdlsdiﬁl‘i@ﬁi theTaleQFInds @fﬁtléht@ Wltlhdﬂs bd’pﬁma]ly when a
tronally, prior t itiati.on of treatnent ...
25-yoad PBjRCIIYS 1 AP EH VIS Tiljfs Sero e G AUk pichin 15 years
of disea¥é! Qﬁé&fﬁvﬂs&is @Fiﬁé]@f‘@dulsé/ oﬁfﬁ]rbl@?ﬁi &Qatmitytlh %@hﬂg Bhd nfr@dle-aged
exanpl e, the subject optional redu

adults ﬁﬁdmlﬁtl dhe\past 53?9613! Raghadmerkngwn fgefﬂagyl g?f??éfﬂﬁiﬂrﬁ ﬁ%ﬁ fficult to
dlagnd%& bEE%JsE e J‘F(fﬂe pe@xfg: olmtl&l Ifl%ﬁﬁag‘é h@RicR 164 ﬂﬁt}‘\e dte@@lépment of

ss t han ay or even less than 1
hlghlygsmayxr@qi diaesgsttcrmrﬁeroa @agmhl,de serEATRENPlaFcalgdyames; consisting

n
or L AL RS C8 i o
criterig My lnpomthecgamera Ipnnenphsuzf ssgt@@iﬂeé"l@NS)n thietcenigalawhite matter
.sease .t hat | 0
occurrb]bg, gtocﬁ?g{eﬁﬂ Hes ﬁﬂd Pegexi& c? f)? @1@9 Et%(l S glléshe%o BfeQ:an vascular
disordaf] Wrtagother ﬁlﬁtoﬁ‘ﬂﬂ?ﬁlﬁﬂ%sbﬂiﬂ‘ (Mchselk:l d@at wWeenNegroh o 142;1-7 (2001))

e e e U TR

onset)i BrithaRepRigageive s (FIPSIS: de%-ba%exﬂ ofgety, |p|m$gres%|ivecmlapsm,g MS

(PRWag%gétB%yggz%}n Ciera ma% g '\\{g:ll\)&S 2%?@@3 o S%rrrﬁrl]it zKy eg al. Brain
122 (Heliogcivgnesd (19ob); ai'onfMBuMmo}q 13%1 1 Nda 344(200A1B0- 8Td2600)) An

di sease manifests itself in nunber of paossi

estimatet B Haef RAtienisrwigb RRME il |dﬁ’é‘F‘9?1 S%M%m %%Ve%raald b 10.90% of
RRM@%%&%E G eCERDAR da%[dﬁﬁspmr(ﬁv@&h!;&ﬁqkeﬁ&ra@ b @ln 11&11(1% 1): 133-46

nitive syndronmes. Progressive disability is the
(1989f)ate of nost patients with M5, especially when a
25-year perspective is included. Half of M patients
(0134} equi r éThee inaersiangnolates methein of Begimgrmuliiplescderasis in a

mamrR PR Sub:i/eg ' S%ngl B2k a&@g ue 5€ 106nd g%ﬁ %nge} ﬁeﬁioﬁ@ bididey 0

youn e- age [fs an
admlrn'lﬂeranig to thessuhjdt anmekap@uncaéleyméchcmmnpnetarfmrsdeMm&CM

antlbo Vi i‘hg g%ﬁéﬁgﬂhg gﬂﬁ%mfﬁ%%?%gr? Pg fa{l% HF %9@ és%ﬁﬁéé hgrfnn In another

eve oannt
aspech Itlgﬁ‘linystlﬁidls wmdlunlee:tﬂmﬁmwg&rtmgttbchaz suu;]eqtuaaheommuuqaﬂy gffective amount

several technaol stin f .
of 2 o P RA R4Sy Ao At AieBh {Bippound. Again
the ndoC&pletst gldba&ntlabhy ehrﬂgen@@t d»f(thesrel destritedrierginupon t he

general principles of scattered lesions in the central
[0135phi t e ITEid ¥cond comipowdl iatypicdlfyesrenthat i ieead @idean OIS, for example,

o st B0 o2 S 5B B SE Bl o, b
are ndt MoRelod a @Ytodxic AgdhtNeLinghuuppdsive £ZH019.3., cyclophospharmdc);
a B-cell surface marker antagonist; an antibody to a B-cell surface marker; a CD20
antibody, e.g., Rituximab, see US 20060051345); a CD5, CD28, or CD40 antibody or
blocking agent; a corticosteroid (e.g., prednisone), CTLA4-Ig, an a4-integrin antibody or
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M5 has four patterns of disease: relapsing-remtting
M5 (RRVS; 80% 85% of cases at onset), primary
wpe@gnem®si ve Ms (PPMS; 10% 15% at onset), progPE€BBER087/006443

rel apsing Ms (PRMS; 5% at onset); and secondary

progressive M5 (SPM5) (Kremenchutzky et al. Brain 122

(Pt 10): 1941-50 (1999); Confavreux et al. N Engl J

Med 343(20): 1430-8 (2000)). An estimated 50% of
antagdétisat s natahzRRMB(TYshbri YerstopheSbidt inofdkll, y saris, anallBA-1 or

CcD-1 i ° 90% § RRNS agat QEQ{% \gﬂa'f#nﬁé nc}g?l%'ﬁl)p’(\bﬁ%% 050281817
by Jarﬁﬂaﬂ%@)ab enhﬁé@‘*hem&l floP wesiirganuitiptd stlassiee), hedfeukin-12

t t | tipl I I bj e
anibagly s iR IHGTEPTLt SEU M KT 1ASHRLES ARG, o an

mterfér?ﬁ BudesiRibs 'Be?&&[‘dr{@g élﬁn‘aﬂl@r Mt@ ¢to %@}3 Q@Eb@ Qxllth%dy such

fective anoun % a non- ep eti ng anti b

as alemdirugasl EamRAtTD4 an ntedrydn @awteéalarhpddfsu% s éachzumab
(Zena g)gzcr h%ﬁb&w &J the ﬂtgrlm Bqécezﬁcﬂsa%ha §JB@m

adm™ni steri ng ubj ect a therapeutl cally

ect [ | t
orse <t TS o BB bt

the nqnh@nh@m&@w@mnhgdmm dnntsq:ctsmd;comubé terpduge symptogs, and then

contm{u%?ﬁ {ré:e?ﬁ)%ng ﬁé erﬁ ?é%ﬁﬂéé %on-?é?@&ﬁxégﬁa%gﬂgo&g %Tp tin

~ combRiagon a\mh the se@cmei @Unpmpé) formeaintdin tengiasioenor Ex:mmﬂbamy subject

can b GEGERNIP Sgepedft phiv mstispRufees apid (gt Gadtamer

acetaté Y4 dofpBe Sieh@ i wikéh the&mB-dE:@leltmg tﬂmzaammm@easneamtragnms temission.
an antibody to a surface marker

In i 5BRRPmEt T R oL 1S TAOROIBIIREP apcispgy and the

secon@ldéfhpo@hd @F&lu@@ bBp@¥nsPsndihes kieAGneg @Néontiued with the second
cortlcoster0|d (e.g

g d
comptyi. ioh 88 FRh Epgayp P ABOeRico SIS St B g

demeé%%éﬁhfmﬁﬂ}ii mycophenol ate nofetil, a statin, an
or CDEy I a anti body or bl ocki ng agent (see U. S.

01372t ent RARRNel GRbd AR Ble sﬁﬁkbﬂﬂhs%qm%&laﬂsh} &fedic@Uvith

et al. entitled "Method for treating nmultip
drug(e); Beghoasi i ISIRUNGAYPPISENY 2aret (R 12 raptth tiplg Ssléf%?ls and/or has never

iLAbEE Br®8di he subject h
s R i M

been Mmbdméatt}q witgl Chug(ﬁhmreaad@tratﬂélp(@%@%}ﬁ apd/py hagbeen
prevug:D?gtr? %H‘yaﬂsyﬁpﬁ a%ln%gé}lljzurmn (CanPath (r)), an

|n rece anti body such as dacli zumab

[013%]26”393'1‘ &alpg”ﬂh@%]}ﬂj&?gsyeé{é?ﬂ% B &éb&&fzh%% 'nP.ﬂg-pIre%GQ%SQJ ic., the

| pha su one C
subJeen‘sadlms subject. fer ﬂwtmmmses hereind eudh M supgect ksconamwhe &t
e non-de CP4 antlb d n
expex&e&%n(ﬁ] Ekas )é)pelﬂeeag%cg Og lﬁplie to CX gn é%ng 8%?‘1%1’@ S%QQ Qymptoms or
othertindiastoBNgf mfxlttpﬂmsdmbpxeﬂtaswetxh diagaosredmxﬂle piuémpla gcl@mis, whether,

or oAbl koL T2 et SEG T RIRPHI
relapse or exacerbation, previously diagnosed and in remission, etc; and/or is at risk for
developing multiple sclerosis. One suffering from or at risk for suffering from multiple
sclerosis may optionally be identified as one who has been screened for elevated levels of
CD20-positive B cells in serum, cerebrospinal fluid (CSF) and/or MS lesion(s) and/or is

screened for using an assay to detect autoantibodies, assessed qualitatively, and preferably
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can be treated with a conbi nation of the non-depleting
CD4 anti body and gl atiranmer acetate, and then treated
wWOowRahn/109062 non- depl eti ng CD4 anti body al one to PEI/OSA0NTI006443

rem ssion. In another enbodi nent, the subject is

treated with the non-depleting CD4 anti body and the

second conpound to reduce synptons, and then treatnent

is continued with the second conpound, or one or nore
quantitatigeby Fkentpjaoy cath yutoamd:qdmtasmat«ﬁwitbtmekipﬂmmiemﬁe include

B e

gdngliﬂnsidig(aﬁ)i/or &uﬂhleaﬂ)fila‘iimammubpdlesﬂuch aagﬁlntlbedl,es hmytheatetected in

the b SR, CEPBRPB BT (GhFARRIOCY AP By e

autoaIdy ¢ Ba@pxéwemther&hes fditectclBRof heﬂamuw@mb@ufcb ¥r B cells
treated with drug(s) to.treat the mul t%Pi\ﬁsscl erosi s

whlchaﬂam&rsarﬁb)se%% ”t?rlé\"/‘?léﬁ) & g indivduy) with anti -
anti bod [0138] Ty ically, the subject is elig %
0139 oy ¢ 1 cHierdStofter dhegein I%Cévféqsm%afylpr%gresstwﬁemu tiple sclerosis

(PPMSY! k}bﬁlﬁ/éngsreﬁﬁkn@ HMBpRGIerdsN (REIPIS) WePOSEy Bﬁf gbdlive multiple

such Su !ect is one who is experl enc

sclerasig{SPMe 8l PoRressiveitRiapsing B1ubiple srIersss, PP%MSbr ThgM can be

early Sﬂlﬂnén 1B TREOARRE viHh8featidt ¢RI sie® THYLApREGon “therapeutically
sclerosis; has been diagnosed with nmultiple sclerosis,

effectjyeearpeynt” f.v(x)t,h rg%‘mgeéo tisatipapt gf Myhesderg to ap AROoURkLQf the antibody (or
combfiii8h of Mo Bl aRYSH KadHRORASAE YbBuft) AN 16 BHEANR (B

exacer atlon evl ousl nose In ren1SS|on
prevegting, amedwooatmgsoratteatms Jchef mnltwga/&cﬂ@pslﬁg&mh arj ?ﬁf@uve amount will

gener?ﬁ QR :n? an %Sms(/ ?i{ nqge fs.l gn 6)% % 5? téxep ft%r@ !f%, such

e'sclerosi's m na dent
as rech:sirrgnelapbmralmgar@eanng clisabitiey] réducim avabathndéwelodurné of brain

positive B c eru cerebr.ospinal fluid .
MRT (egieps. i UPE poeba Tont S P Rk ekt Bleression (o
using@kpafé&ayDisabiliey Sedtuasitaa BDIB)detesin c&&%?&&ddemyelmahon is

gual.itativel and preferablyquantitatively. Exenplary
decregﬁﬁnmg%?gm?gs associated with nultiple sclerosis

i.ncl ude_anti -nyelin basi rotein (NMBP
(0140)]7 g eATBEY OB B RH B S(eBs - CErYangh Fhingghzed by 2
gradxﬁnglo@fesalahIofrﬂleéiﬂieéasbafmxmts ahide hagh Iﬁﬁsupsbiﬁtposed relapses and

aut oant i bodi es may be detected. in th ect's ser

remissiona Bt 3k F;ll‘ hexe n}a{ylhed)ep%q:?f aleyekine /K5 élgqea%@ ac&yxty and uhere may be

good 2Rl BHRHEF ordMd QA NPPIBYers s RRMsawmal SE)IShR kgl Bnbdt is typically
meant | evel ( l) of such autoanti bodies or, B cells whi

ch
in thelptprhirtienpr oyl yehordasemen arq aEies yopendA derelrn il aad imitlal disease
activitd Ismﬂétn ilYihe {HAAYord B8 AR ih TDBrald. PRMES oA @hiBrates into the brain,

I'ncl udes prinary progressive nultlgle scl erosr's
but is(lepBely redapageriyainarpastthayRRMS ppPEMS|fer examplerople with
PPMS %9&31%9?1&1&1 %@e?@ Yo éé&#ﬁnﬁ? BLAS{sShé SVRIpe AMS that is
prog reSS|v re apsi ng nmul ti ple sclerosis (PR . The
least NEelgralm sﬂ:mn mﬁlztr;xmmryi (gadplihiatreerdtaagiag)llesimms @nWBA scans. The
anarty ro%rs%se&/e I n| Ihat ?s%ase-grtlﬁect%)%%[wsge% R'and 15% of ail people with
multiple sclerosis. PPMS may be defined accordmg to the criteria in McDonald et al. Ann
Neurol 50: 121-7 (2001). The subject with PPMS treated herein is usually one with

probable or definitive diagnosis of PPMS.
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effective anount” with reference to treatnent of M
refers to an anount of the antibody (or conbination of
wo b@7asosbody and at | east the second conpoundCT/Hisi007/606443

effective for preventing, aneliorating or treating the
mul tiple sclerosis. Such an effective amount w ||
generally result in an inprovenent in the signs,
yrrptorrs or other indicators of MS, such as reducing

[0141del aps€ Raiiqts;ngarmﬁntg mgltqﬂcs sddérobiky or ?‘RHMS Nig churekized by

LS XN M S T -
old oqmsagsmbonv&(o&eg ThsteﬂgpsExwﬁﬂdwaﬂbgl%bhbﬂyoﬁfeﬂhs{ﬁon during

i35 S5 B B i ST o e

relapgel REIQSS 4 1481 |f(§ﬂ dﬂy@ \Séék@ rc@%h&\thsozind '#eE&Rry cfn be slow and gradual
characteri zed gr adual Erogre33|on of "t he di sease

or almQsh mﬁtqrgarﬁ:ﬁg%tﬂw \taﬁt WIS 8F PeRPYE Breseriingpkidl Mg are first diagnosed
with RRMS SO tdpically whdh &S a?@}ﬁ tkﬂglrﬁ@éhﬁégsbﬂfnrﬁ dJ cglggqgagnoses

of f of disease activity and there may goo
much pgilier o laterarg kﬂWWWiqqaérmamwmﬂRm@r@mm thisatb-type of

MS. IORS5E rellapsby, Rhfedin! gh{icitn% ih@hGid réjéheg d &%rne}lve v fibers

forties, nmen are a eve
(neurp) iR e hisemeerregions of thestcotrahmrvmust dyeteep((l’idﬁ) Ctm)d)e damaged

ft t
in an {feclfbighfrerhsBbd e pERE Db iihuls St ThP et rpice varier
of nelRRivBiwl sBRMEmS(that \expaphsiderpidy plpentdinhoPMEtpdeas 65Be CNS are

camal SIS UBLOR SO Lo R ARL TR DEn 4P oV an aspecia
type dfrgliabeaibinahy CNSacballed el 61 goduRaeocyE) seisdoby en®eliviion--a process
ressive formof .the disease

B TN SRR G TS S,

may Beatgronsibe fo?m@eﬁﬂy&&e ﬁﬁfrbﬂ%t@?\%@f’/ﬁbﬂgﬂ%ﬁté W&h RRMS convert
ur ol

n nal d et al
to SIS Ehin A e g Batasc Prret e 10 weA ghin Bgaravisss o 90%. At any

tikiel Blel 11 aPHA %ﬂhi’tﬁ behe
one IPPI\/IS e[r01g kel gpé?%g?rfé%gt(itlﬁgé %“‘t"?{tﬁ a‘i“‘?‘?{%%%f gﬁ people

with M§. » RRVE" |s characterized by rel apses (al so known as
exacerbations) during which tine new synptons can
(0142} hpnear “2REOTSIAEY Biostespive myltple sclerqwy ’sari'SPMIS” isalbapstsized by a

steadﬁﬁx%gfé%h'oﬁ‘ﬁ@ghhi)éa]?&iru'r&@glcgf ddrfdBeSFitPBr wHHLLS sglp\éﬁhz%laﬁed relapses

time the person arti aII Fecovers
and ngdr réme@m@ God IPéﬂefdl}r Pﬁ@lﬁ twehordsiv a}we&PM?S Iveifidese cpmlously

expedgﬁg%’\c} % Eécflcgc?égz%%ﬁ c]%r Q? H%&%zltaﬁn? an ﬁ ef'%%rﬁgw& ag?orty years or

more.néaqwqppginmbsgbmﬁﬂpeeqaammsm@lsvmem ak@ ta[dstoftjaﬂ SIff over time. From

8 s TR RN T T .
quickerthbn grdid duﬂmg E.RMS ehdupbviic progrese cas st By qwReebvamkh Joaie

ina B GRRhotd B PR R Ul 2o,

to 30 ymlrsg ehdtiffpmrs wilhRaweORseh th IEDO%] SPNIS E@ldﬁ% bS Ezssfo@ﬂitémﬁutﬁﬁower
I',I1 entr al Pervofus styst em ( lg ¥ mage

levels of inflammatory lesion formation than in RRMS buf the total burden of disease

continues to progress. At any one time, SPMS accounts around 30% of all people with

multiple sclerosis.
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in an inflammtory response by the body's own i mmune
system This causes a w de variety of neurol ogi cal
wa@youptianes2 t hat vary consi derably dependi ng on RE/TR2007/006443
areas of the CNS are damaged. Immedi ately after a
rel apse, the inflammtory response dies down and a
special type of glial cell in the CNS (called an
ol i godendr ocyte) sponsors renyelination-a process
[0143hher eby Progessine r'ctapsihlgamllitmkemsttm‘oshki brefors to HBRIVIS is characterized
eaired. It is.thi i nation t be
by a o 3H5 pRERo g preT pETPbE sl Budnghs wlB P BBt rofppses ana
rermssﬂaﬁs IHege iMstgiuﬁRBMf Brdcog%a@rrlmrﬁdﬂlﬁay&olﬂbwm,gm ilapse dusbeéiveen
ease ons After ears ure ris
rolapsgh et HHJOU I RNE DHETTEPESSP YL lheT FRYRE 374l people
with ﬁlﬁmfm §E561s A ORI EVUFRMB ib 2 PRI f WPMIS V5.
[0142] "Secondary progressive multiple sclerosis" or
"SPNB is characterized by a steady progression of
TREMWMBDR@WPMDMH&@@e with or w thout

pe os rel a d,m nor, r.em ssi.on .
onad] o I B ERS B8 ) S RS P pweplpine
CD4 z&xﬂmﬂiasrmd@na op ﬁfdr@ dthef ccRBpﬁnvdm o aﬂmyusbﬁu dor et disorders and

condi G ALt B R gt b R s erdii €05 ot aolaical cgpgitions to

whict @DUYAT cefik oyiBltel iTHus, ficddBpbOieofans Rivetior PRVERS AABEIs of
progressi ve phase of the. di sease, disabili tl):/E starts

treating g SoRGIHEN e 2R ieersuPicsh o8- ivemeR Pt RAS meiberinclude

admidieriRE %fh%%ﬁb}é@ﬂ']a &Efdgeu@@al%ffe%USé Wolift SFEmbination of a non-
i ndi vidual s. ‘After years, 50% of people with RRVS
deplewng CDoasibgdy ang p@eagpwscorsiﬂozqu%dadn yea embodiggnt, the subject is
e 0,
@ s L e Pyl SE R ph e o R rpforP Bejection or gral
versus hestghisease. t Gpar cw@ms thattcant tregtesl witly ﬂdmprwmmqe@sblde but
S
are nog ?ﬁ%x'ﬁé&ﬂ%ogﬁt%r%??é glégrp egst c\)lmxaf%’l%eaggﬁestutchqg rhen UeoidGE ARk Sasthma,
Psorwstﬂ erftesnmat[omwel '‘dPyensp s Ceohndl @ﬁrsusm gr wigetatipé eolitis), and
Sioers Sgr%%l?sj refers to "PRVMS" is characterized by a
108 %eéﬁ’ ogressi on of clinical neurological damage
th s T.
[()145!'I i gni f :J](?%n 0"{}386 Fféjtmrgye(ll a%§b§$}¢?z§\el¥no?q§l C%Qﬁ%se a(ﬂ:?éer?oed%erem The
secont tondpeune &noptﬁinanys esc thaeisused ta trgatatelabndifos,efior a:garm;ﬁle, a
ons, PRVE affects ar d 5% of all it
stana i cBfeor P Epmerel Fepinh HranBapseconb Prabeshiidpde, but are

not limitéano am}msmeagau Iﬁmmwu@&@aagem@ ByEShosphamide); a

B-celL iR A BT BREoRBh RO Bre i Hien kel G0 antibody,

e.g., mntuﬂﬁfae §He|’[¢$ 2005008 UBLK); a TS, ailmz s €fBHO drdibodl esabldwmg agent;
orders and condi tions other than | upus_ or

a CQ“%S@F‘E}& & &~ PEAniseRfh Cel Loyt s ndir BaErcHdbP Y AE a’f‘égonm such as

natali®iingh (E}4bT), 68)chbph&fdIMit bt @), a ThHS, aPNBA2E BLCD-Pfa dliody or
I nvention rOV|des met hods of
blocking agent (see U.S. patent application publication 20050281817 by Jardieu et al.

entitled “Method for treating multiple sclerosis™), an interleukin-12 antibody, a beta
interferon (e.g., an interferon B-1a such as Avonex® or Rebif®, or an interferon B-1b such as
Betaseron®), glatiramer acetate (Copaxone®), a CD52 antibody such as alemtuzuman

(CamPath®), an interleukin receptor antibody such as daclizumab (Zenapax®, an antibody to
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treating a condition in a mammal i an subject, e.g., a
human subj ect. The nethods include adm nistering to
w0 b@7aedopect a therapeutically effective anouneCDUSH07/006443
conbi nati on of a nondepl eting CD4 anti body and at
| east a second conpound. |In one enbodi nent, the
subject is a tissue transplant recipient, and the
condition to be treated is transplant rejection or
the inigrlgfikiny2rasapton elpha dilymdl estc.OAlditianahekamplagy sehend exmpounds are
. 0
descripfd hEEFH SRvOL kst TR GO, SoRiul.d6e §HEnd ol g btected from
the groine conest ring; csfrdyb]lopho&phamsdm ey copisarol#s inmfetiln ahd GTRAc-Is.
bowel disease (e.g., Crohn's disease or ulcerative
[0146t0l i ti 51)1,onamﬂas§pbgnb0ﬂimeﬁ§sndTeaneﬂloflﬁ)Mﬂ]de'Efcanng the subject with

non- | e antj bod nbea
the neioler S ChAdaioa i 68 Serilbontnetin «f tedse Pinupry. and then
contir@itg tré@ineins ofihe dubjecit witiathd ivn-8epletingd QD4 afnﬁbo@y(@@iﬁ,

a standard of care or experinental treat
Comb’@?gﬁﬁ mﬁyt C@B}PSBBE)S@ Ry éennéﬂf’“a %%Per embodiment,

the subjdt {sagedet wﬂh &l ﬂirﬂ&éﬁletﬂ%e@DA B bbAJHIOSIERBEGRBdOEpound to
agent (e.g., cycl oPhos pham de); a B-cell surface

reduc?ré)"RE‘i"“%Fn F‘ﬁ% Hﬁnéfea Tﬁ‘ﬁ“éﬁ?‘i"lﬂ%‘?dt"ﬂﬂhthB-SE@"ld cofRoyag, or one or

more BBMPBAndst By a&di (B @dYs the cBnditiBht UXi mab, see US
20060051345) ; a CD5, CD28, or CD40 anti body or

[0147?,700 Ki gl A@RbodBnSA! the GBI RisGielEr Bhen pREREINIP BBSEd with
LA4-1g, an <x4-integrin  antibody or antagonist such

drug(g)s Syfdt 25| IMERWRASUPDEDSShYs 38eRi(y), thifeafhe penditien ars/er has neyer been
prevn;%s?)I ﬂr@?te@ Q/léhFa% alntloéD@Q'nhb(l) }ﬁ ﬁ%‘oh‘fé‘i‘%g%@dﬁh&ﬁ KinB Yubject has been

see U S. pa ent ap |cat|on cat 1 ol
prew@@%@@?&@@ withidrug(s) o teeat éte cainditig artd/@dna‘s Yeethpreviamsly treated with

an antiJ Ai Jﬂéjtiple sclerosis"), an interleukin-12
cf%l ng beta interferon (e.g., an interferon b-la
[014SEUCh aST@é? g)é(r e)sgi)_l,ej:'?gleﬁlgb)le {i qrtre%ﬂnéﬂtfg{ {h%r %gdﬁokblzor the

uch as raner
purpobes l)e,rem GohXxudject ey venecis eapemérzmtg,l hasmxpe@ﬁammbhls likely to

r interleukin recepto ant d as,...
expergeéx)g% i %rfﬁﬁn?rf es%asgnwt?ms g)ﬁ 0 ck%eg ]tyS OQ? Elée condition; has been
diagnbsddewite tkd conditi@G Sbiethier, afbph:earﬁplbpﬁavtd)/ dl@nﬁsedox‘ibdévﬁdntsﬂbaﬂlagnosed
exenpl ary second con”pounds & descr.i bed herei.n and/
with "k%WG PRSG S ar oyt PEFr‘(éﬁ"}Sgy PRROSEE @81 i EENHBENFF: sa“d/‘)r 18 at

risk f&EdeSRtdping heohdigiofl TPuPetanslesi hlﬂge&fchfglb]e for treatment of transplant
cyclo hospham de, mycophenol ate nofetil, and.CTLA4-

rejectfQPIORGHTAN Y e NEFAUAER B IO o, SRRRBIAD of carthave

alread(%%héid@d &&&ﬁ&m&glaﬁh @n8 UbiRahttoH dable ELELOIORE WBP L ipREencing, has
antlbody and the second conpound to reduce

experigigeed.rds likely 1@ REPEricart PRRPTHGOLS HERSTEVIIP IS PFeotBgripdicators of
translyl’bﬁtr}efegﬁoﬁ] g %‘q@tﬁ}e? ds%s@é at S?&E&Y J§|§]8{d mﬁ;cators to such

nbinhat 1 on e secon conpo to mal ntain
condlf-lem soilef vatipuseavseinunurendiseisaband disprsers, Bjearel] keown in the art.
treated with the non-depleting CD4 anti body and the
second (o]0] oound to reduce s otonB and then treatnent
TR PR N AN AJIVENG ! , Or one or nore

[0149] onpountise insémoa@b% bhelt&dnt ﬁwtaﬁ@@fs u§é"'aﬁ1 &RIMUY 1A binds CD4. In one
aspect, the anti-CD4 antibodies are non-depleting antibodies. Accordingly, methods for

generating such antibodies will be described here..
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[0147] In one enbodi nent, the subject has never been
previously treated with drug(s), such as
W0 pevon@®sppr essi ve agent (s), to treat the condP@T/U82007/006443

and/ or has never been previously treated with an

anti-CD4 antibody. |In another enbodi nment, the subject

has been previously treated with drug(s) to treat the

condition and/ or has been previously treated with an
[0150Rnt | - CODAaadtideady be[ulddiR)r pTfydrictah lof, ortsheeesinlg) foc tantibody(ies)

may bg{égggggluﬁgfgﬁeo Cﬁ tsgfﬁlg J%S %@n%fng Egjjdétoiﬂﬁgaor%on thcpeof containing
the deSi¥pspiepe) Tigs mhk&&c%ﬁl&i’nld&mtid acﬁlr selySeridek ef {uhan CD4 are shown in

experience, one or _nor or othe
Figurq 3 A UEBAGVEH: OHECKUHINN GhE SRSvDEE i Aghele el apefpe can be
used th REn&ARAbE §Qkn M%ﬂ%bdydéay BRI RSBy ughf AT §&fbrating
reV|oust di agnosed with new rel apse or

a“ﬂboéi)@‘éd@ilﬂ%ﬁ qppATenp F%Khoé%élﬂ“ve‘w“a‘@ﬁéged and in renission,
etc; and/or is at risk for develogwng the condition
[0151For * exdnpeseripton fpljiet asdpiegrmplary bichpiaost friribe B?Od“"“c’“ of the
antlbotdfc%%% A hccofd Lot Witk RE ﬂars@xﬁtthéﬂt@ﬁS M%Hdl@li'oﬁgﬁﬁf‘orﬁﬂﬂon see
nticipating a tissue transplant or can have
Us. Iateme aptthaeoe ipublcationR00B AN 8BS Ehby Feavdnien at. katifled YHRX1 antibody
R L L
enutlanlr“cammsmmw andtroethodsf oﬁtpmmgampnme}eeotammtlgm gbathtof which
are inco grhéra? leheremq)r?'cr% Q/Cg?x gl"ﬁetépgﬁ I‘glp q:Ol' Q‘ij g géasé é&c?ucﬁgg u'lth respect
to prodéedimedife produrcinged-dégievuy CD4tahabad1bs, sABH hBOEYTRX1 antibody.
PRODUCTI ON AND ADM NI STRATI ON [ 0149] The net hods of

t he Pr 853§ lo'ﬁv JAReT use an anti body t hat bi nds CD4.
[0152:]1n ONe wveisnal ahtt %%A{eﬁm dgg agfrI? Is ultiple

on- depl |nrb AREPREE €S ccor ne Ehog%n% or
subcuggmeensbdl ingraperttoneal injbaitine of whd ﬂeld)@ndmtrgehbtad an adjuvant. It may be

usefugt[o cg&jl.g@ 04?6 re SY%Q%Hgg%bt%%(Rt}gge;ljg %f Qrénrglréx? d%%}c;i%th ];pecies to be
‘immusidedd.8., keyhviefinfgedherfoAndS S&Ufiﬁz{lbﬁ% baRin@ thgoglodalin, or

t hereq cont ai ni ng the desij re%?n i tope. Thg nucl ei c
soybegp {ryP3iR dnkiRiADUSIRE A PEupcHaRaber e

maleibfiddBed Y5 saﬂfosxﬁ:lcirﬁﬁﬁ?é ésV&l(UonJantﬁﬁC{hEdu%ﬂaﬂgkﬁémeﬁ‘@élh&s) N-

expressi their cell "surface can be use

hydrogmpW@dge&th@esb brsireopsidastys Sletayldelyyle. wcpigic g deSOCT,
or R‘l@Qﬂ—NﬁeWeré‘ Rland§8 %f@&lff@ﬂ:nggﬁ?p%@u? wi Il be apparent

to those skilled in the art ‘A description
[015370! | OWSA RSn 10 2R RINRRESH 4BERPIRYRFig E@rln{rﬂﬁdgéﬁi@%hj@ﬁtes or

of the antibodies used in accor dance with the present
denvatwvéhvucemblmﬁg, a8dil 09 paar Singfafithaprasein o sanjugse (farabhits or

. Leali-on: i i Bl Ot luti

mice "J}Q{Heb{i@éd&f’ﬁkﬁﬁ%bvdlﬁﬁéé 81”1:1%913% gaexggft_%%ég?cg%{vfﬂt%% mje&n@g the solution
mtraqganelm atapplupzlammnopa lmqndatat@rthi 80319484 0Rstsd “FIFheW o 1/10 the
orgirp} pBonok gRHE op CPIRERL I PR AR Lo BRIGIE R Gty spoutancons
injection at multiple sites. Seven to 14 days later the animals are bled and the serum is

assayed for antibody titer. Animals are boosted until the titer plateaus. Preferably, the
animal is boosted with the conjugate of the same antigen, but conjugated to a different

protein and/or through a different cross-linking reagent. Conjugates also can be made in
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are incorporated herein by reference in their entirety
for all purposes, including with respect to procedures
WO e007peweIci ng non-depl eting CD4 anti bodi es, SPCTUSE07/006443
the TRXI anti body. Polyclonal Antibodies [0152]
Pol ycl onal anti bodies are preferably raised in aninals
by multiple subcutaneous or intraperitoneal injections
of the relevant antigen and an adjuvant. It nmay be
reconghjedniicell gultesjas paetein fusions) AlsarmeeaesaligAsenss augr o Aim are
ﬂ'gqug, ecies to be i muni zed,
sunaﬁlpﬁged l.lijeel" 0 eqﬁgnpet n%)ci}gegl n, serum al bum n, bow ne
thyroglobulln or soybean trypsin inhibitor using a
bi f unctMenedlonal Amtihadiesi 7| ng agent, for exanple,
[01541al ei nmi Mohedlenyllantibbdies axcorbidinedifromsa mpt(l@tm q@albismntiaily
n
homo%[gﬁ&)lﬁg 'Eﬂﬁ?f&gééﬁe%r é@?@‘ég\gsi&al aﬁhw&«@{%&ﬁ@%&g Fﬂe opulation are
xdentmnmuﬂmrdnnd BEEame apitofe RixEEphR)r pmisabh: \Rriant tRat aise durmg
produacggpns E’ngll %?nagéﬁy &?%%ﬁ%hg ag S c%: e{jallgt éng %rlgssen% in minor
amouties: Mhag, |tlveamob§f1e(rO‘I’l’mmbnngal”ein@ﬁcateé.ﬂﬁ cmgracter?o)f nige aftibiode as not

bemg?r%%&qrt%,%rg et g’ %\%%@b%tgr gLngj ge;:onpl ete

dj uva and | ectl t.he sol.uti.on |n a .
o155}l b or ek aeneld. &t nt R FL PO AR AR P e ey aing he hybridoma
meth&O fifsk @escribbd bgzlléomét el/alpll\:lhim@e éusw%qh?mpaﬂguapfbe madg by
epti nj. u n Freund's conpl ete adj uvant by
reco"%ﬂﬁ‘é‘ﬁﬁ%lﬂ%dﬂ%“‘?ﬂ?&? i BAt Jfo- Fleid7E sites. Seven to 14
‘gays | at e L nimals are bled and the serum.s
1015 ssayedlnftE? WorPethade p mUE 0 PR PRPIEBH R APS AtiTRL such as

a hamsi&, k'lfr@x‘iur@iéﬂ £AseinbbSlelaktived tb Qﬁcﬁﬂ‘y odyfesRRASIr88lce or are
with the conj ugate of the same antigen ut “conj ugat ed

capalile ofpigidp¢iag @ntibodist tah walh apasitiqally hirrhtoxthaipretingssed for
immufi 230! Aﬂ:&n‘%ﬁvél@ %ﬂ:‘hocﬁ@@ g%Q&rﬁlﬁ&:&ﬂr\llﬁ’@ ]E'?rg@'nocytes then

i nreconbi nant cell” culture a rotein fusions
are fusgd we@anyfﬂgmageﬂs 38199 @muagblalfwaa@nmuphbs pOlystmletne glycol, to

o SHREES 0L TR, AEAREEDS, MOORELOREN i Bth B, o 5910

(AcaqlmwulPacssotﬂﬁﬁ)) substantial |y homogeneous antl bod| es,
e., the individual antibodies conprising the
[0157ﬂopu| at Temhybrisiombeeallschi's prapidred afsi sqaddetd]mctgnwrsplatwpeble culture

medlgmqgﬁzg%réf%{:ab?’féfﬂgilng o¥1§r k%l% s&b ?anﬁgsr fhaf" m‘ijxt’|:f1 the r%row h or survival

ona y, suc
of thcgmfemi pyrehail nyyeporas eﬂts For mammle,aﬂmﬂﬂesentmnye,loﬁhe:ells lack the

enzy R i posirnide RG R PhoschORbGS] fandip et R BRI G bR T the cutture

medip@l fo€ tf@ﬂ@bmdﬁﬁllab ofiesly willlinbludEayp&eahs antif6pterin, and
no al bodi es be nmade using th 1 d .
reeh@—ggfi ur& S@lpgéagaéc%megpn gfowt%,ﬁg’l}gégﬂl“ gel}acwnt cells.
[015%56' 495M(y%1%Zns cells usgP for prggaratlor}/ of hybridomas are those that fuse
efficiently, support stable high-level production of antibody by the selected antibody-

producing cells, and are sensitive to a medium such as HAT medium. Among these, a non-
limiting list of myeloma cell lines includes murine myeloma lines, such as those derived
from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute Cell
Distribution Center, San Diego, Calif. USA, and SP-2 or X63-Ag8-653 cells available from
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reconbi nant DNA nethods (U.S. Pat. No. 4,816, 567).
[0156] In the hybridonma nethod, a nouse or ot her
wa@ppromosat e host animal, such as a hanster, iBCT/US2007/006443
i mmuni zed as herei nabove described to elicit
| ynphocytes that produce or are capable of producing
anti bodies that will specifically bind to the protein
used for immunization. Alternatively, |ynphocytes may
the ArericdiTypez®@6lunird Collettdon, Routihitley Mes USrerilanen hq&kdnmmdwmouse-

eloma cells i ng .a tabl e, f t
huma%%?%}rﬁxﬂl@ﬁ@ Cf}r@' & alsq g"f%‘?f’rfr‘f*af‘e %ﬁﬁﬁ% %3»@?@# oﬁ%ﬁ“ama“
monoMBﬁQOAnﬁBahleé\(KbMI E $inniinon¢ i p3:860 OSSRy, Bivbies, et P, Monoclonal

Antivedy Pl §piaiss 8 Arsbsuitrs e T MAT L etk aBice New

York q@lgtmre medi um t hat preferably contains one or nore
‘'subst’ances that inhibit the growth or survival of the

[0159YNT US e 1RA RaliRlm Y /R yBRldbha B0 a@%ﬂﬁlh@ isiaksdyR@ for
parental nyeloma cells | ack the enzyme hypoxant hi ne

produgiiemphmopprient antibedips dirpeied pgainst dhq aptieriY. ‘Dhe pipding specificity of
mono&faﬁ?ﬁ%tﬁﬂﬁi%s ggcﬂiugga b9 5 bH8oAY PE SRR e Hé{tghﬁﬁllehlbyw | ]

I'nc I ne, n1nopter|n and thym di né (HAT
1mmunep|nemp)tatwm pehy smbswawdesdlpg @vsayt suchas gairpmypoassay (RIA) or

enzyrnHerG-gﬁlg?cg i ga;lys%r%gll n%@éé@ {\?: Ic i H%l%%f#\ﬁlty 3?&1@' m&%clonal

anubc&iyfaam ‘émbkgmpkupqadctbrramadlbe the §eattlare kngysisl ot Munsopft al., Anal.
BloChant (fé Bf sel ect ed anti bodyproduci ng cells, and
e Sens o a nedi um such as HAT nedium Anong

[0160f|hese Reel) r)anlzpo}na uL' m&fmﬁ@’cﬂhg oﬁ&{ a:ldb% Ros of the desired

ncl udes nu |nes suc ose er ve
speci fi¢iomalidRty; aﬂd/aﬂﬁthP@ ﬂac]clmussm)t lntrmmslcm\%d bly dimhieinfs Idﬂllmon

procefiigg v Gy Y bbb AR S B Principles
and Paatiick a8. 89108 ARRIANRIPres) 1§&¢)¢ Sﬂﬂﬂabld:rcﬁlltﬁﬁd foediai fonthis purpose

et S o A G R s cn

may Eehgroi%qﬂwci Aasefiedvurdts ppaw&digRARl  anti bodi es (Kozbor,
. I'mmunol ., 133:3001 (1984); Brodeur et a

[OIGIXS nocl ofigd mOAARbd18RA YinBbodies dcasted B MY Sih‘b&ﬁan@@ gre sultably separated

plications, pp. 51-63 (Mrcel Dekker, Inc

from they qulturggrpsipm, [Pegitssflutdy @rseE Y CORYSHORAY lefﬁnﬁ@ftﬁ\fl?%%

punflegﬂ(l)r??ﬁﬁgdlﬂésoé’&cﬂ Gsl Ror 8R2AYRIphoidin -8 oRP® c@if)sslmked agarose,
nmonocf onal anti bodi es direcfed agaj nst the antig

hydrogytapetitecibrematoetaphy cgal plestronkRTss helbsiaean aé@m% ghromatography
roduced by hybridoma cells may be deternined

1631muno pPR¥E prapdineghe sronpplongl ftingRies ds BRALY ﬁ@l%@% agd sequenced
usingSddeleffordaPPioRb IR Q2 Sﬁ%u&g%@l e uckANEBrbbdaKRSL are capable of

I mmunoabsor bent assa The binding affinity of
binding eperifiestlydn sb-mzsmmcb@@g tbgheavwwdésgamaens ¢femurine antibodies). The

hybnﬂn{g%.cmlgge(}v@ ¥s ztt H&f&%&%ﬁu@ﬂ ﬁl\}"&.' én&%c ISMéH:‘%l? theSbNal may be

placed into expression vectors, which are then transfected into host cells such as E. coli

cells, simian COS cells, Chinese Hamster Ovary (CHO) cells, or myeloma cells that do not
otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal

antibodies in the recombinant host cells. Review articles on recombinant expression in
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Bi ochem, 107:220 (1980). [0160] After hybridoma cells
are identified that produce anti bodies of the desired
waepmeitbdosity, affinity, and/or activity, the cPONES200H§06443

be subcloned by limting dilution procedures and grown
by standard nethods (Godi ng, Mnocl onal Anti bodies:
Principles and Practice, pp. 59-103 (Academ c Press,
1986)). Suitable culture nedia for this purpose

bacterninof DO eﬂ@dlr@da‘lmahebod} IMENIde SkeRhet d64urmedpivimn ihdmmunol.,

g vivo as
> 256%% ({1%955[ ?ﬂ?{}rﬂg@/t‘ﬁuﬁn c?ﬁllmrrm ﬁefﬁﬁ%}ﬁ%&mg g "onal
[016332:);?&(18 &%P%E?%r?er%goddl b {1{] ?rgtlﬁ%%gs grna% 1b§cr1§ g%gl %:r%t% é%n be isolated
from asibody phagoliveres pagratednsing glhemeuhmqwmﬂasémbmt mdﬁ’?IcCafferty et al.,

Naturh, BECRSY S50 11800 ecoPh e A dbaiise S5 T TintnR A e Marks exal.

J. Mok IBienpe s Sipby7 (1991) aeweibe Gié‘i@f)}aﬁ bf of elhﬂimé&ha ,huﬁran antibodies,
affinity chromat oqr aph¥J§ C{ DNA encodi ng
respeqiysbi lUsing Phags libgdice S l@aamﬂghqagev%@eéan%aw Pfoductlon of high-

affini §ANETRE) MEhAYamHHRRyUain MeeRGUMESKS & a@ Blmrechnology,
usi ng ol i gonucl eotide probes that are capabl e

10: 77817r$§| @39@8@@.\7@1&@3 sombipatgepkiafectiondnd dn vive Iﬁeavpmaﬁan as a

strateé)b ﬁﬂ coh SRS, szer)méféé"lgrlaﬁg GibRogs ??Oateriqﬁﬁsbﬁm.'tﬁgg%cids. Res.,

I's serve as a usef source O sucC

21: 226@1212&6 €899’ thhnwe@ml@th;@e@i viahlemlexpatives tatraditional
; eh f. ' J s
monoél%glhngargﬂbgw 'hg{;h fet&ﬁnl glhrénéfabr? %@%ec%t{%gn%igﬁal %ﬁjni)édms.
t I
o165 T LT, B EL P LUl i
sequeptrt formuniaa @mm lgtm#hnnwoostamtalomaim boglaesof the hlgrologous
e SERIBIENS o B3 A b AR RO B2 6T e s,
81: 6851‘1@198119) Sk%yrcavﬂtmmy joini@g e the@mmmrmglq;bnhhmnaﬁmg sequence all or
g 25 62 1993). and Pl.uckt un u#.mrulrlwyol . ..Revs.
parto Rericrik nf’ﬁ‘i%’é‘}“rioﬁ dbufin BORPEPEA% 0 di ment

otesg gggimgges% Roch BLAGTERL S, £ 06 e oL AL R Lo ne

constAr ORI LIRSS aﬁiﬁﬁﬁﬂbbbﬁ GbritheyMieahbfithigd @(Br tﬂk vanﬁiﬂta dbfhains of one
. 348:552-554 (1990).. d ackson et _al
anti g%@l@@@]%te((fggf}ltlgﬁﬂy orRate étchgpenc gwamt antg{o(sqy compnsmg one
anti g&%rﬁ&hr%gshe(fﬂagﬂxy spe&igielty b6 4 stigeRlaAl LASMES arleh M mbining site
I e

and hurman _antib respectively, using phage

ha"mg|SB?%f1F’é‘éf°f3l}B€f@€$B§?ﬂU&§Hbl i cations describe the
production of highaffinity (nMrange) human anti bodi es
by chaimushtizéd Angbbds ks et al ., Bi o/ Technol ogy,

[0166}0: 779- M%ﬁloﬁa&%aﬁnmﬂﬁng\/ﬁbh-mﬁl&mbaaﬁ%@hm bdeRfRELHKYA in the
and in vivo reconbination as a Strategy

art. Pr@&’r@%ehm@n%ﬁi gutibadychaseag er mase W%acems&% iRigodsced into
it frorﬁla soubhéCthaAS nds-huRes: Thgsl: r%%%rga%ﬁﬁnﬁl%ga%ﬁ) JesidliB¥Sre often referred

t hese technlques are viable alternatives to

to as Tippert irevidrespyhint ase aypieaily teleny frpmn; ‘dewart! eetiahle demain.
Humin%ado%cgaﬂtb'e%gse?ltlaﬁ? BQ&&&% foﬂgwupé)&'e $¥ethod of Winter and co-workers

(Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988);
Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting hypervariable-region

sequences for the corresponding sequences of a human antibody. Accordingly, such
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[0164] The DNA al so may be nodified, for exanple, by
substituting the codi ng sequence for human heavy- and
wo c@htiewwbni N constant dommins in place of the PCT/US2007/006443

honol ogous nurine sequences (U. S. Pat. No. 4,816, 567,

Morrison, et al., Proc. Natl. Acad. Sci. USA, 81:6851

(1984)), or by covalently joining to the

i mrunogl obul i n-codi ng sequence all or part of the
“humaidédQarsidpdenRcee Eitimesicnatibodiesi(dgl B Non4836)56p tihdesin

st AT R s IR b RELYRER

correspohiiRRAkquéticelfRRY adiof-ukimt spbeibe dn pedcticBehutaddiadd atibodies are
omai ns of _one anti gen- conblnlngéﬁlte of an_anti bod

typically hepean antibodissiia hichyiarag RYRET¥RIEHERRINOirpdNes Ayl ifsibly some

FR re@dhiO8@-s6BRLRING rStilifesPhREa® nES@d élte@,llﬁ Yode@t atibodies.
antigen and another antigen-conbining site having

[o1673Peci f iThd dhdi®d ofthid irRBle @thiigsbotilBRUnNEa#avy, to be used in
Ant i bodi es [0166] Met hods  f or hunan|2|ng non- human

makingihe hymapizedearsibpdien s HPRREN! o Feslic prtigepicfe AgEPfing to the

so-cafle'WRAEEe AR, BRAY AGR: OF ﬁ]f:oxratﬁgfeedcﬁﬂzhﬂ Qf ﬁcib«@ent antibody is
resi dues i ntroduced |nto it froma source that is

screepfshpgainsh e ertiias ébmn ofkirarn BWnAD varéaldeﬂemaau gagqugnpees. The human
sequcﬂt:é ﬁﬂxt Fﬁeélggé'sg t Sthe Eé&%ﬂf s th& §écq: \Mﬂé frlindh framework

rom an nport” |ab e donmal n
reglom-l(thozalw bwnemnecbentéwwﬁlrm ¢tyal péxlﬁmnm;d 181 12@\%5 14993); Chothia

ot L8BG4 06 20 RS e RS e oo

denv&BﬂbﬁQt&e&Bﬁs&(nkﬁBﬁ%queﬁt@rdfcﬂyﬂmm amibodieSoif @ pagjcular subgroup of

239: 1534- 1536 98 subs ituti
ehe 1P A D PR RO b e AaE BT L1 Ty e e
dlffe&ﬁﬂluﬁﬁ&ﬂﬁewﬁntﬂ)dwﬁ(maﬁaﬁ dthddProcABiadr Acad)S¢i. USA 89:4285 (1992);

prestg &, JpARmLRRL - @%@%@%ML?JT Subst anti Lf’f"y“ ess

han an_intact human v i abl e has.
0168 by | 1 Bt Bipr SHBOREY et FEER G BeRaAgas] Mfhrgiention of high
affinif\D For LR d&ﬁheﬂfﬂvd&ﬁﬁ@%(ﬂ@gﬂ:ﬁl{ﬁﬁﬁéﬁl@d ’Hnidﬂi)@lil this goal,
are typica human _anti bodi.es in whic

accomyisclouRe BB BT OIS aQBES ATPSOUEH BP ¢ g pRanalysi of the

ASEgHER R hRd ThSs doHEQfu N hufRBiAdePoductim tmg@aﬁnensmna]
areS|tes |nero dent aﬁulai?h u[0167]%?fhe ch&?@% of

hu
mode}spf BsIRareHeAnshumsBiaedIsPgIRnCen d hﬁ@a@l@@f%ﬂﬁbl%@aoglﬂbuhn

modé@ﬁr‘e%ﬂrﬁ@ni@%ﬁéﬂ@ In@ ! fQ&ﬁiﬁQo 'tl?os& Qkiflel P @He,t ﬁfﬂ tcdRputer
reduce anti en|C|ty Accord |ngt0t e so-cal

prografisgire fyaitablethabidlustriie agd disehoerebahle éhfv%rﬁlfﬁ%ﬂs@lﬂb fenfprmational

S BoRBF tHe%‘ displ
smc@%ﬁ#&%ﬁnom%’h vo}‘ril ab ggg%eﬁﬁil%%é&egc es. e 18p s
permits apalysie @fl @rckkdl i sole o thelroddeds in¢he fiactiohingiod thmlmdtdate

accep ted as I
1Irnntfnorgm{;li1 21%seﬁanl Calif- qBala g?)%té&(ﬂﬁ?%&ft'&ﬁ\%& ? Q‘ne( i:lﬁ?lty of the
canditiate: 1&29&4@18&3)11 toCB’imrﬂ Its annegcnaln thislwaR rdBidbles can be selected and
comwp%é‘ ﬁ%%%gé{jgﬂt aAnncf) 1trrt]p%rrt sréghgl%%s 95 Eitat he” &rs%rleg lélﬂ'lgody

characteristic, such as increased affinity for the target antigen(s), is achieved. In general, the

hypervariable region residues are directly and most substantially involved in influencing

antigen binding.
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derived fromthe consensus sequence of all hunman
anti bodi es of a particular subgroup of light- or
wheavgewbai n vari abl e regi ons. The same frameweCRUSHY7/006443
be used for several different humani zed anti bodi es
(Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285
(1992); Presta et al., J . Immunol., 151:2623(1993)).
[0168] It is further inportant that antibodi es be
humani Zeanas Ahtibedient i on of high affinity for the
[0169RNt | geAsamchl eiieivelta harmabizatid, aiuﬁginmlubpdmp ent begene'fﬂted For
achi eve this oaI ccordin 0 ongl r(re E bl
exampif OIS 57 BRpGa By Eans ABRRDs (G- SHAr\ SRGG Fapable, upon

1mmuﬁ1t2§t1&ﬁ lof %E&iuc%ﬁg%' ANCRPeAdit: VEiumRAbartbdARRLiH@he absence of
humani ze pro ucts u3| ng three-di nensi gnal nodel s of
endogepusjamerRoglobitm ProfuHoPeHosEGiRivdshas been described that the

. homo%-)fgglﬁs ggﬁeHSH of ﬂ{éaz{ntbeHmy REGQ - Lbu'ﬁﬁg StSioR g}(‘j{) GRAYR¢Hmeric and

e and are f [1af to those skill in the
germ-tne muGoripuice resphis it eemplgrednhipiionaef] endppenoys|antibedypreduction.

reanf S e, PABEREL o580l PRSI bR, 6301 P R0t i
will resatmna timepmduuapeuﬁ hugnampdntibbdice ugos phtagen gatlmgess See, e.g.,

n i kel ) (RS h. e
s BRI PRl S S8 N8, B AE R} R i, e
362:255-@58 (1983)aBalgesimant etrabs Ydareis Itrimaind. 1if:BBI€HRIB)1 41l U.S. Pat. Nos.

I] ] f.th <G jdate i nmmunogl obulin to bind its

5591%%?1 §§ﬁ9 gpg aPﬁl SWFR r esi dues can be selected and

onbi ned, fr om eci

ences
[01705 hat t t%%w & p%?'ggsg ad tﬁ st C&Fegg'uég%?al\ﬁ&m 348:552-
553 (1'9%)9)8@&611: wkllitd ptoduks huinhe ahlﬁlhi(gﬁés aaal drgibio(lg fragirents in vitro, from

d |,.th bl
immupSHPRHES van IRy S pin et frioLah EB r ERRYed dovry
Accotding fof this&Beiigua RhtiBedy Videehang gbhbafe dohed ndﬁem [Qb&Dher a

As an alternative to humani zati on, hunan ant
major QBT gRHaratesy genef adilamsnious bfxctpgomep %g?f gr fd, and

dlSpl%’E& gg F\ﬁmch'bﬁ&s&@ﬁ'oﬁ abLARE 0('1%& surfd@e‘b?)thé Bﬁ’f{ eﬁi’aﬁlcle Because the

upon I nmu |zat|on 1\{”0 UCI;%
fﬂammepear pasticle containmasingletstisadeEBNACenof: g@he@ gﬁnome, selections

basedﬁ %e a néhg)e Sg?%%@g SREke Qwﬁ{)ﬁ@}“ &b PR se REAHPbLihe e

that t onbzygous del etion of t
encochmg ﬂmylbhémyhlbhmgmpm mpygties dihos. thg H}lagewermors some of the
l. EF hei
roosFTEES B0 PR S AR i) O SR P i
rev1e®fsed? Jeee. hMMogeKmlh iSnend @’rmmlj,l Dbvildi Jn Qement£Ipinipnjin Structural

. e mece resu
Biology AL T bhCASP SR A RS oL eefsE et el e S phase
displ&e €lacksgn et a]lalN)imw 32 624-628 (199 pisoldted b dlmmjamgoqf anti-

oxaz gée ggtg)(%lsag]f(é = 3 é oboy %ﬁﬁ}tl?ﬂf’ag?ﬂ% hbrary of fL\F Fgé:nes derived from

the sﬂl@éﬁéﬂﬂ',lmﬁlﬁﬁze(cﬂ&&%) A RpéltdikeSf PatnesNasm Lﬁniﬁﬂ.m%ﬁ human donors
5,589, 369 and 5, 545, 807.

can be constructed and antibodies to a diverse array of antigens (including self-antigens) can
be isolated essentially following the techniques described by Marks et al., J. Mol. Biol.
222:581-597 (1991), or Griffith et al., EMBO J. 12:725-734 (1993). See, also, U.S. Pat.

Nos. 5,565,332 and 5,573,905.
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[0170] Alternatively, phage-display technol ogy
(McCafferty et al., Nature 348:552- 553 (1990)) can be
w@e®d/10995pr oduce human anti bodi es and ant i bodyPCT/US2007/006443
fragments in vitro, fromimmunogl obulin variable
(V)-domai n gene repertoires from uni nmuni zed donors.
According to this technique, antibody V-donain genes
are cloned in frame into either a najor or m nor
[0171doat - pridumian agébadied may falsbdemetenatdivdnatirophtgaed Bushis (see
ed as functional antibody
US. ?St M‘l)§ f F;glq %{‘@g%???gg ‘of the phage particle.
Because the filanmentous particle contains a
si ngl e-AntibodyditBXifientspy of t he phage genone, -
[017Xel ect i Bmo@asdmlqmesmwebamd&mhmedﬁonmemrowti@h dfaetibody
fragn%err]ﬁs gﬂ%&fbo%y tﬁag% krf'lgll'nre]:nttss ﬁ\’!éeg‘fg td%r?\ge e rl? I})I‘O%e&%ﬁg dleg%%ﬁon Qplntact
antibpdiag@&esieng. ;:Mmmod al. hbumab peBidchsmidal b BBomstelsical Methods

213 e B Pl i, 20y (SR SV ece e Gasments

can n@%@&bﬂﬂ@dlmre@ay rdcomBtant @ikt das I F@exiathp, the hmnfddy
Bi ol ogy 3:564-571 (1993). Several squrces of V-g

fragmepts eanthe iselategdrqm ‘I‘r&l’ bogh QB%gedli'térﬁpﬁild‘S@Sé% §laq]veetﬁltematl vely,
Fab'-8H: fragfdnd €an SR &AG 6 efcbFPdnh B. %911 ah& @h&nﬂiaﬂ?rc%ﬁpled to form

array of antioxazol one anti bodies froma snal random

F(ab bcfﬁ?@mﬁa%ﬁqaawer Pt dr. 19/ srhnolggy 8 J&érWeG%?BnﬁCﬁ%rdmg to another
appr&a.eil 9886 Ofad MO LAEBe [Yoffed cﬁrécﬁg?f kéc%nﬁi‘méﬁt%%&e&u culture.

om uni ni zed human donors c be constructed and
Othevam:hrbg@lEPSeer the productinmsef aatibedy Ghgments gaH de(appatentitoife skilled

practﬁﬁo(lgtat eC%fh%? Qﬁ‘l)oogfmergf thé tﬁ)to%g roE gﬁ%?é gﬁazl %i}{lgfegn%\lioafi{(\i:{; gragment

niquées descri’bed
(scF\Bi Bde. WZP 29%H 16 B57an(dO Bl Pat. @fos@ 71804 and 5£87,438VBEe dntibody

oy RSl R £GP €8, oSl 1 RS .8 12855 G870

Suchgmeer attibdd fragmeuistmay hetnomat;&sdlfﬁ cnréhi;;mc(fkee U. S Pat .
Nos. 5,567,610 and 5,229, 275). Anti body Fragnents

[0172] gﬁ:ila?%l,{gggr&%ues have been devel oped for the
[017 :gglrjrgtn 1SPgel fig atibodis ar\;laggge%{:s %)Ia;r a?\%l %hgﬁ?tsl o%lflg*tl%%‘?or at least

two diffesent e;&tﬁpeb@ke@ﬁplé@elﬁspeelfg: andﬁbdieﬁm’ﬁay hd ab two diffareralepitopes

of th? Ifgggn%%ggl éﬁ@lﬁﬁ nt&pgp{es v aéﬁ%@&%dé}r% %lggl)a second T-cell

surfab@ﬂﬁﬂ&ii‘ Bispesfic hh@lgsmed Sag alko Be\WsEPtaloeslieatiugs 616@3ttbtjbx1c agents
* reconbi nant host cells, For exanple, the a g dy

to the T'eglethese antibodiesinogsess é&l?ﬁflamdmgeargh%f}do%mﬂ&g s the drug or

cytotbki*éra@[aﬂnegléilieéﬁi'ésa%ﬁ@oéi*é@h‘ﬁl b plephrdatak ml-yenéﬁabnub%dles or antibody
fragnments can be directly recovered from coli and

fragr(geﬁgmec@ﬁ ?/bbé’ﬂliﬂeéﬂic’t%‘tﬁ)efiﬁﬁ)l:( ab')2 fragments (Carter
, . Bi o/ Technol ogy 10: 163-167 (1992)). According
[017‘630 an ot P{Eerthcaﬂﬁrfpba@hmgi(lawcyfzc Ftihgrish pE WV thegriad Zaditional

prodSbtfoRt M & bROLERIIAbodIeSi va8ld orff tHelddkfpression of two
immunoglobulin heavy-chain-light-chain pairs, where the two chains have different
specificities (Millstein et al., Nature, 305:537-539 (1983)). Because of the random
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas)
produce a potential mixture of 10 different antibody molecules, of which only one has the

correct bispecific structure. Purification of the correct molecule, which is usually done by
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O her techniques for. the production of antibody
fragnments will be apparent to the skilled
w@e@ctodosoner. | n ot her enbodi nents, the anti bpdyusfo07/006443

choice is a single-chain Fv fragnent (scFv). SeeWD

1993/ 16185 and U. S. Pat. Nos. 5,571,894 and 5, 587, 458.

The antibody fragment may also be a "linear antibody”,

e.g., as described in U S Pat. No. 5,641,870. Such
afﬁmt& |chftﬁﬁatagktapbpdyp§ i scpthe tcs naeysobe, amhtis:garodtﬁqto'mids are low.

s s s R SR Y S8 5ol B b e eed o .

10:36508659 (midihes for at |east two different epitopes.

Exenpl ary bispecific antibodies may bind to two
[01750i f f er extcoRiphg RPLEifRreritRPpidéh adntibgey vaﬁzme ﬂoﬁluﬁis with the

anti bodi es_may bind CD4 and further bjn gle%g
desireqt bindipg sprcifaden@prRedy-gitigea copmbinigs sie dre ¥ al so
lmmuﬁs%laﬁa% L&hstReAbhah wquexscéarmé/mg%?x@fewﬁmasmm ahhe T

t hese anti bodi es possess a bi ndi ng arm and

immupeglabwiin heavytihatscansiantdorgaiy copprsiagiot leagidtart of the hinge, CH2,

and Cﬁ3srggﬁwgfs 'Ta cﬁi@tagpﬂgbl? Shé ﬁ?st hRavy-ePah @gns@ﬁx(tfré'éxbn lcerab feontaining

ant i res or antib fragnerits (e.g
the sitginspessiutyifor hght-dhoi @@ﬂmgg DIprajent/in dderst pae ofdiei fggions. DNAs
ke h lobulin light
encod AT ARbLIRSES: B KIRUA, R, MR REL o prpuncgiobin i

chain aut iilseded ntd sse:lm&e @xpnsslhe veatersp ped gicome-tpinsfegted into a suitable

b h
host otr%ag“?%gf@ﬁ % f?]wd Hav eéﬁgPﬁ%’E&g n 119 sI]riJ%& H% @?é&?ﬁ%}?g&mm of the
three ﬁblyphptldel‘ﬁdgm&ts B0bRiaE38 vQHéiﬁBDe)lualBeua&Jeiéthgﬁhneh @olypeptide

andom assortnment of | nogl.ob uI|n e and
chaing REEERE (5E FSEORORT POHRACE QEUB eI p ot fob oyt Bbsible to inser
the cd@l@r‘igewqhéﬂcemféﬁt tWcEoradll tL@eeCkb(ﬂW;ﬁﬂE chéihé hDdrYe Enpresidregector when
which only one has the correct bi. s

the cxpresian Aty 424 G ROITPepCE RS 1AL EaaRgF i B higlhyiglds or

whentRe HidRlate/ofdRNSarlY@bf iphifiakdy, OMaL Ogr aphy steps, is
rather cunbersome, and'the product yields are |ow

(01769 M | arminResbéiffe oF this SPHRAEK, the bibEedif 3h6BE&B8s ar@dmposed
i'n Traunecker et al., EMBO 10: 3655- 3659 (1991).

of a hybrid Shmpmestanlig heavyachait Wéﬁh@rﬁmbblﬁflawwgﬁtw b g arm, and a
hybrid wloglo%gﬂﬁ 'h?§vr¥/‘él-£) LiBRe-Spsh paid (ﬁ‘o'@ﬂ:ﬁﬁ’@a second binding

Itles ody-anti gen combining sites) are
SPeCIflcnsﬁdntﬂ@ﬂ othrruaroy Toweas fovnddhastthistasyomettic setesdadlitatgsdhe

separ%tllj&{ ginthﬁ LAl ARkYe cﬁf? %ﬁrﬁﬁom frm%h%QHIHunoglobulln chain

aln Con conpri si ng at | east part
comburﬁatidne 43ithgy presGide, of an dmBhBrogbaiubindight ehaimén aplyrasgdialf of the

bispettlieoap NG HAMe (b o naaRogarof 1Bl Hilisbproagh ie isclosed in
WO 1®404900Fortt furthbr deaids oibgtenemilnglbmﬂeuﬁi_ccamﬂbo@iMsec for exarnple,
Suresfyetbs g%o%?eéa?m%a& G R0 e e are

[017@2?? : taﬁgf:l nt g@stg %?ét I gmrﬁg%sczésggbé, 1cr:1t19rss Paf 'Ndo 131,168, the
interface between a pair of antibody molecules can be engineered to maximize the
percentage of heterodimers that are recovered from recombinant cell culture. One such
interface comprises at least a part of the Cy3 domain of an antibody constant domain. In this
method, one or more small amino acid side chains from the interface of the first antibody

molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory
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host organism This provides for great flexibility in
adj usting the nutual proportions of the three
wpoiogpegsi de fragnments in enbodi nents when unePCEIUS2007/006443

rati os of the three pol ypepti de chains used in the

construction provide the optimumyields. It is,

however, possible to insert the codi ng sequences for

two or all three pol ypeptide chains in one expression
“cavities b idenbieal mhﬁnﬁmwgitbmlwge site chaig(s) ewocrptby pa phd déerface of

haj ns..in e | rati ' ' Vi :

the sof il iRy SRt B LBk P g arh ot cdl Bt Bihtflter ones
(e.g. alanimner udumiheYETilis @fomcﬂns& apghizdah fortiherebsing 8e fiekd of the

heter 3%6]53 g et ety e et B T one

[0178] ¢y - ?ﬁa?#}?ﬁ HPoRR RS OB RT el rasarifpte” antbodies.

For e)hﬂnitﬂb NheSqFaBé hitfiddyes ih thd hteidtbijugate ¥hn bt cv@sied aidddin, the
this asymmetric structure facilitates the

other E%'b‘QFlat Peih Ftibpdies haws: ferempiedieen erarosprdicidrast pmune system

cells tHMHnEd dMEYDGP IPab wd. a @n@go) CaioR khditht ofABITVhffection (WO
ce of an |mmnoggo uliniight chain in only one

1991/h760, 37Oy HE2(2008 8% and STBPRRAN Téefsfq;@nuggtefa@ﬁlbadwam@e made

using \Qﬁg cBhve A tAls HAkink thethaaP rSQﬁ’t%Ble' SoLLIiPS 88k ntdar¥rell known
4/ 04690. For tfurther details of generatl ng

in thepits pad pfd dsdetedbiagicsampleein Ui Pag Xbonsl. 76,958, @mgewth a number

3 1542 qule. Enzymol ogy, 121:210 (1986). [0177]
of crd %:clgr ﬁg&% anot her approach described in U S. Pat.

[0179]: S, 7’%‘61191@21 ehéllaﬁ{;%@fsﬁ &ﬁ&‘ﬁﬁ&ﬁbcﬂe@ﬂbﬁl é?lftxbod)[/ fragments

nti body no can gl neered to maxim ze
have gleo beent éfgsenbéd hudhe titegiatres. For hzampleebispaifie arefd)q‘dmman be
onbi \ | r ri-
prepa%et%cqsé@aéa%a%lgzglﬁ{nkagg f rgﬁr%[beg(}g §9 %Hc Qgg éa lafl@gggg&chﬁgﬁ
procedmg&s.vmelndnrmt atiblodies IaISPMdiljn:d.;allg rc;k:a@ed noganesar@aFlab’),

am nQ, acid side chains fro thelnte of. the fi.rst
fragmils DBON It e aricpt i Mot conbh of U Shimte s beent
sodiu{rﬁar@emte}/tb%ﬁdbﬁl@ze&ﬁmhhh/cﬁﬂﬁ@l@ angd pr@@ﬁpﬁiﬁé‘rﬁk@éqdlai‘&ﬁsl.ﬂﬁ&é; formation.
of identical or ilmlar size to th

I
The FaRzfragragnts genessled pedhem comeriehie g ohP iRl GRE privatives.

One cthé BRBYTNBIREVAERYs heR Ir@éanngrté@fcgme FAb 0B A Bydedididn with
chains with smaller ones (e.g. alanine or threonin
mercapipefhplagypejend ig mixed withsan sawmplae ppgunhef the ether Epl- ﬁ?‘B

denvitt\% B8hEH Kt HBPecHEintHAG THOVRPESH: R IEQIWBASceALER be used

honodi ners. [ 0178] Bi Specific anti bodi es include
as ag@‘rtﬁ)ﬁ@ the pilediverimmebibrasioniyfiegaymes.ant i bodi es. For
exanpl e, one of the antibodies in the heteroconjugate
[018)an be Vatdpisdachriquesifer makingeandtislptingbispesifiganidhady fragments

dlrec%mlc@cgﬁlbmgc IT Qe AR 8so Bgé?'gcild%m &dr E)@arﬁﬁfe Iikpecific

ne sys emce s to unwanted c
antibadigyBa\@g®en paerhctd psing devtcineippérs Hmstelmy etel; anr(xmn

148( ltlloﬂ'%ng '%l?cg 91 % er P A:ep ﬁoo ﬁ?e)Fos and Jun proteins were
e A !

er oconj ugat’e” an usi ng
linked mtlerﬁabhpomms;sfﬂwa&ffegemnhh@thes li}ugdmkfhsaon The antibody

homodimers. Vlvclarg l%(fu%eg & tl?\ ?ungeeregmn to l%o:rm monomers and then re-oxidized to

form the antibody heterodimers. This method can also be utilized for the production of

antibody homodimers. The “diabody”” technology described by Hollinger et al., Proc. Natl.

Acad. Sci. USA, 90:6444-6448 (1993) has provided an alternative mechanism for making
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in the art, and are disclosed, for exanple, in US.
Pat. No. 4,676,980, along with a nunber of
w@e@3aedosnki ng techni ques. [0179] Techni ques fBRPET/US2007/006443

generating bispecific antibodies from anti body

fragments have al so been described in the literature.

For exanpl e, bispecific antibodies can be prepared

usi ng chem cal |inkage. Brennan et al., Science, 229:
bispecfiic 4nki¥d3) febpathtdTha fppmesdcompiiRe ﬁ&ieﬁvjl—ﬂhﬁﬁtvanable domain (VH)

NE T S NN T R T —

betwedt BSWeARhaihdIEn HelsBielcheRMACENIdREIAGRE VS Vomains of one
arsenite to stabilize vicinal dithiols and prevent

fragmeni gy faseedior RAT With therGoaplesenany ¥n and Yar dogpeing phAthaTs

fragm&ﬁ nﬁ@@b?@oﬁ:ﬁﬁ 1he rlmﬁ%ﬁ@fnﬁﬁ% stlfés t ﬁh@dﬂbﬁ £t%@@é}zi@§hﬁﬂong bispecific
NB) derlvatlves e of '-TNB derivatives

antib héwgneeermehpeae pfbsmgie—cham E\t ﬁﬁvﬂ disygers bagelee BFPTWIGPﬂl‘th See
Grubepgtrzﬁam ﬂ]?ltnﬁﬁlﬂar@ Eg%?@t#m xed Wi th an equi nol ar

NB der|vat|ve to formthe

[0181P' SpeCLAaMBoﬂ{é I\)‘hﬁ‘ldﬂll elth&n RS 991% &b& ReSiISRd. For example,

can be used as agents e selective
tnspeqxﬁcramlbcpdzai ¢amrbegirepared. Nt et[ad I8 O]rmm@:lpl ddg: 6@CH%ldues
for maki ng and isol ating bispecific antibody fragnments
directlopnby %?esra%a%m NeRbirESlibnCt il hdiRue al so been
[0182jg escri ‘an f%f&m? %he BERBASbE in%llfﬂgh'lfp % ﬁﬁcl@@l’;@manufacture
een produce sing leucine zippers. Kosteln
hereindis optivmaityt conjugh8(dsp:a dreg. & 4.583d¢se6b&d in Wik 20 @$28é28 and U.S.

paten RSl FERIERor S0500R 28I TR AL BRI ifvention may

also banonjbgaliedsvillya pexdend-agivating Theymamthiabodtyvelts rpitodmg €e.-g. 2 peptidyl

d d, at Lo f
chemqtfizaeh it it Je S P PRTIE AP by HEbaRaE Rl 580 Tor
examplB) WORo§8/07378) LhS sPatli¥o14,075,228], dndrU Shpatpnioghplitatoon @iblication

nt i baody honodi ners. The "diabody" t echnol ogy
200@@h%ﬁ%ggbed by Fblllnger et aI Proc. Natl. Acad. Sci

USA, 90: 444 9 ov i ded an, al t er nat
(0183 oo an BF B IERA NG Ihe friy ?F%tavpht%%ﬁ%ﬁws“%mme’
the antlba@ﬁmyeoeqmma kS Sn@omaézﬁbtfi bﬁh@nptafaxed@h@mners( k),

connected to a Ilgmé chai n_vari abl e domai n

polyethylepe glxaek (PEQ). pobyrserytenergyealy Wwaﬁyrﬁﬂl%e? vﬁ%’@ﬂyyﬂf’és of

lyethYRnd YRID &nd 2 gal.n. Accordingly, the VHand
poye gonalﬁe %fﬁOSE Fﬁagnent are forced to pair with the

[0184?: onpl e nﬁﬂ:t @iboties aRdlovkh HEERI Mgy ﬁfso%BQBHﬁlﬁlafeﬁaﬁ HpBLomes.
hereby form ng two_antigen-bjndin ites. Another

Liposgmea cepfpining thegriihgdinirs pamarstbyme %"Pwagmagt 6905 as
describB& 1ﬂ‘ﬁ st@i‘n é'aﬂ% ccﬁﬁﬂ nAgéﬁ @éf \[)SIQ' 8@3@88‘@@8?23%3}%%1 al., Proc.

report uber . I'munol

Natl. engcx Ipsm]' 4030 m@@b ai smth Nesr 485805 enhpdt s aad WO
1997/§§~5’3 gg&ﬁlﬁm &t %nggv i%ﬁamkrrej Wi éﬁ%ﬁFé& &rc%nidokﬁqghé Sre

ed et
d1sclo(s&_®9ﬂ_§fs Pat No. 5,013,556.

[0185] Particularly useful liposomes can be generated by the reverse-phase
evaporation method with a lipid composition comprising phosphatidylcholine, cholesterol
and PEG-derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through

filters of defined pore size to yield liposomes with the desired diameter. Fab' fragments of
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Conj ugates and O her Modifications of the Antibody
[0182] The anti body used in the nmethods or included in
W b@7a090sz| es of manufacture herein i s opti onabdHUS2007/006443
conjugated to a drug, e.g., as described in WO
2004/ 032828 and U.S. patent application publication
2006/ 0024295. The anti bodi es of the present invention
may al so be conjugated with a prodrug-activating

an ant@sotlyrof tlﬁé‘lpﬁesémﬁﬁﬁdtﬁn&a@ bedonjggdted o the 1jpeRdbmdy hs described in

Martuggie qﬁo i,her f?é?gggéj 88§ é&gg){vfﬂg 85@1}%3]%%1% hta%%a%ge reaction. A

chemétggn%{)&ﬁﬁ?%enpis%pn'aﬂﬁlly Dhtaifle @ WRthd the 1doMe BedGhlEAGN et al. J.
plication Eu bl'i cati on 2006/ 0024295. [0183] O her

Natloh@d?ﬁ‘nlc@fa@isbﬁ (1481882} body are contenpl ated herei n.
For exanple, the antibody may be |inked to one of a
[0186) ar | et YWBINIRSHG FRIUEPFRAPEEIsaleR (§hek Rrotedn gr peptide antibodies

desanQJi %&letty heRen@n A fkd (FEGkampR), ¥RhOPYE ﬁé‘é?raglé’t%q}nprove the binding

pol yoxyal kyl enes, or cop ol%/rrers of” pol yet hyl ene gl ycol

affmlmd@m)ﬂmr@glpgwgl prlopersies of treguiibqhy Avpinansdd sesguence variants of
the a,gibsog IR HRES 1Wd£Lr%%§?%ﬂr%é%@éﬁgde%ah%&Qﬁmé antibody

ntarnin ti'body are prepar by
nuclenmclrm@s bk pepdd wrttlm;lsaSuch wedHicagonfeinchidseforienamplet d¢lations

from, %\Nad%k mseﬁ[q%% in N d/or’%a?ﬁituti d)fuxgﬁidug%)g[i@)%gt}\%}%f gé) acid

sequem@aﬁ)the ehtfhod9atny Nombirhti¢s Sf ﬂdl&uamdndqrﬁém BuiSubstitutigDis made

1997/.38 hed
o areyg ki P R s LB BRSE e g esived
charaferistiosOTHe blfno {acﬁd 8hindeaalso ledyeerliey postetiatsldtiopalgaessses of the

.. can be gener at ed e reverse se oration
antibgeBt st 49 PROENEIT Eulegwpfwotsﬁnaﬁ sXAgp sites
hosphati d hol i ne sterol_and, PEG derivati zed
[Olsﬁ hosph a«%.uaé‘{ if’}?ébrﬂﬂ fé’Fn‘ Qtlgﬁﬁ@nﬁg)cmﬁ’r“p@?gﬁﬁ%oraﬁegwns of the

antib&af thhtad ukEuP LA foe hﬁlt%fenéﬁﬁ islledorRnEeZRatiiny htdtskenesis”
| iposonmes with the desired dianeter. Fablfragment

R Sipeinehem akWste Seisncs. RiaiOBsH 033 15)- Here, a resicue or

grouﬁwalre%mutee &J&gﬁ#ﬁﬂg&g@@% a%eg%élaga&eﬁs? ;ds g@y . bép) heY, 1ys, and

glu) apidgepipceseby A newEH o5 gesativabt ql@rged@r@ne ﬁﬁt%@% graf¢rably alanine or

t
L

locatiph9 sgrom[tm]&g]fumnqml semisidi vt Go recaibsBigEpne Hien g & fingd by
mtrocﬁl u'x]ﬁhg o1p &B% gzﬁia%%t 4t b&%o? Sthéj Sﬁecsrdtj‘%ggyﬁﬁﬁ@{x nl‘lﬁ‘xrs ewhlle the site

for 1rnt1rmpnmug ah laernbo acmdrsgqlaﬁnbc naﬂayuqmd /pmdeoetrtmner ithesd lcﬁgum;allf the

ol B30 Bn b BB e el AT D Beprmgence of o

muta@iPP ROPFiveh eitElLutd a&ﬁ:ndxg of haniyes mmnagenéiielmmubady at the target
coof et EuEhils SRR RABTEb LA B i BHF B gne dosivea siviy.

[0188] Amino acid sequence insertions include amino- and/or carboxyl-terminal
fusions ranging in length from one residue to polypeptides containing a hundred or more
residues, as well as intrasequence insertions of single or multiple amino acid residues.
Examples of terminal insertions include an antibody with an N-terminal methionyl residue

or the antibody fused to a cytotoxic polypeptide. Other insertional variants of the antibody
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from and/or insertions into and/or substitutions of,

residues within the am no aci d sequences of the
wa@eiorhawy2 Any conbi nation of del etion, insertPORUSANT006443

substitution is made to arrive at the final construct,

provided that the final construct possesses the

desired characteristics. The am no acid changes al so

may alter post-transl ational processes of the

molecaindhodtythe Susitn tosthe Areyi Grierehrusefrtbe antihodys an epgye, or a
.wcosyl at | [ - : thod for
po}ypegl e?]ﬁ]laﬁncc a%alg%nﬁ%%g%g% %l %}%&% 8§hgzd§tslgéac}ﬂfegi ons of the
anti bo h r [ O . IS i .
R
have af)eastionghatinancid\ésilise Scthe roghodyamoleoale-r¢nl8ced W8 different

. e, .a residue .o rau f.target resj § L
sl iy BES AL PP b P RS b oo meade oo
hyperJakigblel¥Siond et FRItepdiibnk @ dls@corhymplarsell Coakergative substitutions

negatively charged amino_gcid (nmost preferabl,y.al ani ne. .
are sheyyn &T%ﬁﬁm@j 91@31%@6&? ?‘P{E’e{("ﬁf%? SRS "1, Suchy gukStiutions
result B4 Sfanl ﬁmb@mgfigﬁ&eﬂihﬁ&ﬁexﬁﬂibf&s@_@dadtialmh?g@o genominated

denmonstrating tunctional sensitivi t,% 40 t he .
“exemplsy spks{HtoNs” {hEablgrle of a¥ furber S57oriRed BAOY RJCIIIERL amine
acid cﬁgsgg,t &Y b Mt RRESd Ald tHepré®icts dddéensd! €S of _

substitution. Thus, whil'e the site for introducing an

(01907 NO gebd 1S AIHRBCRIY Albstutions | S predeternined, the
nature of the nutation per se need not be
pre Lifaed. FOTER&ApRr§, (O anal YZeCémserpativedr mangce
of 4 gaddild On at ag@hMRALShd € al @ SCHiHsBgubsng andom
nut agapeals i s congucied gt the targetygodon or region
and {tQ1g @xYpressed idigdxyari ants argsscreened for
t he I hRd activi]gﬁsf’;lj1
G

13 i AR, aci@psequence
[ nsarfio i ncl ude ' %Jﬁ&?g?r%

R
¢ _ ( AQ- car boxjyl -t er mi-nal
f usi d§nging ing ré h fromone resggue to
pol y t( es cont ali ni’,rkglua hundred or npgre residues, as
ﬁ‘ceﬁ sertions of si e or nultiple
am n ¢ resi due§sP | es of terrri& i nsertions
A

i ncl %( anti bod l?é\gi an; n _Q%tggrm’ nal ?%t hi onyl

resi t he ant cyt I C

pol ;/ &1 de. Ot her ’sa?ékl;ﬁ@ga’i\ a\"/gﬁ?;aﬁt uo;(l t he
tifbod | le i : fusi tao,the N

C t drdsS of the %;2289%; Myl o

pol ylpept i de that i AE® es the serumhalf-life of the
ant | bTeﬁtFy(K)g 0189] AfdeHEli¥Pe of vari %gi s an am no

ST}
wel | cdrE t raseque

aci d Meb@W t uti on &P B DeThese vari alff$ have at
| east P& ami no aclapxIeds §3k en 4lte ant¥body nol ecul ¢
repllaced by a diffd¥ent residue. The sites of greategt
i nt efBet(Phor subst Alati onal nut agenesi &%f anti bodi es
i ncl uSksr Bhe hypervdihtabl e regions, but TER alterations
are gleso(Mont enpl aiMad: Satonservative suB&titutions are
shownTi(Whabl e 1 ufyerPhehe headi ng of Ti¥bnservative
subst Tyutons" . | f TspcPhes TbsitSerut i ons Phault in a
changW¥al (V)bi ol ogi cdle; het;iMets Phet Aln nokeusubst ant i al
changes, denom nat &brlearmepl ary substitutions" in
Table 1, or as further described belowin reference to
am no

[0191] Substantial modifications in the biological properties of the antibody are

accomplished by selecting substitutions that differ significantly in their effect on
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acid classes, may be introduced and the products
screened. [0190] Table 1. Am no acid substitutions
w@eaoogitemb2 Exenpl ary Conservative Resi due SubstPCT/USZINT006443

Substitutions Ala (A) Val; Leu; lie Val Arg (R Lys;

G@n; Asn Lys Asn (N) Gn; His; Asp, Lys; Arg G n Asp

(D) Qu; Asn Qu Cys (C) Ser; Ala Ser An (Q Asn; Gu

Asn Gu (E) Asp; Gn Asp Ay (G Ala Ala H's (H) Asn;
maint&itig (ay the shugtufe of fBe polypeptide bitkbpnd/i the Area ofithe subistitution, for

ccamiE b eSS et (ML iy L Vol DR iR A

moledditCat(tf taf g sité, &4 (cMéhle bullk 6f thAlsiie c'ﬁy(fn RyfiinBracids Phaybagrouped
Ala Ser (S). Thr Thr Thr, fir S?,r Tr CTyr

accorging tq-%mlfpﬁneﬁ 11 the qsopnggs ogl-tmaxr sglgr ]?.\g,e ger in

onchlsﬁllé'str)NEéoonﬁQﬁ:, pp! ‘?3 759Wd}¥H PEBIEhESE, I[J@@%rk@l@ﬁi)ﬁmlb abn-polar:

fications |00|cal Y%ertleso

Ala (i ¥y LendLadlsoimp Pra oy (WirMst64E @Y prefrseed polar
Gly ((*:}5‘ &er B RS (1%' ?g% Eéﬁq'% Y, 'A‘sntdml Glrﬁ‘{](ﬁ)e@ y acidic: A(s:P (D), Glu (E);

nmal nt’ai ni n e stricture of t ol ypept
and (%é@mbohﬁs K, Hﬂg(}&) &lis@D.t he substitution, for

[0192] Alternatively, naturally occurring residues may be divided into groups based
on common side-chain properties: (1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Tle; (2)
neutral hydrophilic: Cys, Ser, Thr, Asn, Gln; (3) acidic: Asp, Glu; (4) basic: His, Lys, Arg;
(5) residues that influence chain orientation: Gly, Pro; and (6) aromatic: Trp, Tyr, Phe.

[0193] Non-conservative substitutions entail exchanging a member of one of these
classes for another class, while conservative substitutions entail exchanging a member of
one of these classes for one within the same class. Non-depleting CD#4 antibodies bearing
non-conservative or conservative substitutions, deletions, or additions which alter, add or
delete a single amino acid or a small percentage of amino acids (typically less than 5%,
more typically less than 4%, 2% or 1%) of the amino acid residues of any of the CD4

antibodies described herein are also suitable for use in the methods of the invention.

[0194] Any cysteine residue not involved in maintaining the proper conformation of
the antibody also may be substituted, generally with serine, to improve the oxidative
stability of the molecule and prevent aberrant crosslinking. Conversely, cysteine bond(s)
may be added to the antibody to improve its stability (particularly where the antibody is an

antibody fragment such as an Fv fragment).

[0195] One type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody. Generally, the resulting variant(s)
selected for further development will have improved biological properties relative to the
parent antibody from which they are generated. A convenient way for generating such
substitutional variants is affinity maturation using phage display. Briefly, several
hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible amino acid

substitutions at each site. The antibody variants thus generated are displayed in a
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exanpl e, as a sheet or helical conformation, (b) the
charge or hydrophobicity of the nolecule at the target
W@ Ra0e/1062 (c) the bul k of the side chain. Am NPCHUSZ87/006443

may be grouped according to simlarities in the

properties of their side chains (in A L. Lehninger, in

Bi ochem stry, second ed., pp. 73-75, Wrth Publishers,

New York (1975)): (1) non- polar: Ala (A), Val (V), Leu
monovelen fasbicel fyomrlom¢ Rpys Phage(IRFtCISY 5 fuvipns fthe(aope T product of

M13 p %@?%gve A’g 8ch @mﬁg ’fl‘?@ha%% é&lgp%?(eg%a%)arc %éﬁ s&@med for their

biologick) activiiy (é@? bivafigeaffihity) 4skjereiamdiscldrid. Ialasddd)to 1@@1@2}:and1date
rnative

hypervPlaaE PN oD el Bertiba: SR R rBN B BULarar R o be performed
to 1den@i|f§3 B?{érlvﬂﬁablé 1o ukwﬁmmb@bmnb&mg €ipifieentl Met antiden binding.

Alternggyply,@rﬁn a@@;uog ydlrlltgrlrjlg)&gﬁb %g r 9 ?Igfl)ahégéq%gr’yﬁ% gfrlll_%]rre’ of the
anti geﬂaﬁub&@ cdxﬁﬁlbﬁj ueRiehhfft cdnitddt §6ﬁﬁ§b&%bxﬂ tk@fdnﬁbbajl bdantigen. Such
Pro (6) aromati c: yr., Phe.

contachtidush aad PREMVRIRLISSIAUEY PR GRS Tt Sé%“lﬁ“&h@? f l%d‘ng to the

techni Sodhic@REred. B:REIBcK L ASHRS afePendRRIANBHe 1§a'n@15§f vanants is
| e conservative substitutions entail exchangi ng

subj ecm@pra@ﬂlw dsperitivdderein 484 astibashiesofidh FrReHiof pmasrg%mt one or
more r% e%ﬁt adsl rq?yiag Ld10be R rarhdRILRSnREAT | Ng

-cons I ve or conservative substitutions,

[0196]2‘9' et ‘}Hﬁhé}ft%%d:g* aﬁqluﬂe%cma%n@bﬁ e anﬁ‘gt’ih}pa[lte?@ih%ttﬁig@nal

i ngl e am no of a small percentage of am no acids
glycos(qutmnmltﬂeyl ofetbe attilzorys %Chr@ht@wpﬂ@éﬁﬂ Jeletingona @i,

carbotyﬁf;rlot /%Ues Ofggréc? Iuﬁtgﬂg Qﬁtl@&ﬁ}d aﬁ%& g{:l'cﬁﬁg %Be @Péo?é 1gf Ss%n sites

rer’n are so“sul t r dse
that arethot peesertinahsaafbode i nvention. [0194] Any cysteine

resi due not involved in nmaintaining the proper .
[0197¢ onf or Gllye@sylaniontdf @obypepiddetyis wm@llrywj&hbeNslirﬂ@di ar@-digked. N-
ke 5T 1 A o BRI o LA e oo s
residué! DB trig¥ptiag secﬁ;ﬁﬁmr@ﬁdmﬁgme-y%tsanmarhtm@é&gm@ax-tbmomne where X

added to the ant bod rove its sta
is any 4gRP PEIR SHOFY RIALP o ol e 4P R seg e eR e | Bgipatic attachment of

the cafbRFIBRE 1foidt t@ theaRpinvigine 3gRdHajn. Thod,3b¢ pﬁsmdewf&mhér of these
substitutional variant involves su s ituti n(g]hop 0{ Ked

tripepiigle SCqiPHEsSABra RADYREPHER FEAIGS ARUTHEL! § Ycas B%H fite. -linke

glyco%ﬁ&t'n&Pf@Yers @ ORI Alab Vmed S on8 D tid $1@arsaN Jaaébtléaﬂhctﬁehﬁmbegblactose,

further devel opnment wi |l have jnproved bi ol
or xylpseam hydroxyapigpjagul, mpst ﬁ@nﬁ&nbbh%eﬂ&ﬁtoif By BWIP?&%?\%HS%

hydrogcgg%)hﬂé Sr $aIk neﬁnﬁ? OiEHeqREa WAy for generating

SUDSTitutiomal variants is affinity maturation

[0193‘13' ng PRAGG o1 %g@x%ylgidx?&{e)é to HRVEHiBbd a%ﬂ Vsﬂﬁih\ééhﬁﬂeﬂ@& @ccomplished

lon sites are nut ener ate
by altanng pfmi@b@cmmgemu sticky mm qomalwea&r r@ar@w ¢hg gbove-described

& ) &0 efheAdRriotPhay 8loitR made b
mpep}mﬁo@ﬁ%nggg&?as hl"1 on‘a 1%&9?1 ﬁanglﬁ?sgus phagg par t?lc gs ooy
the aduitibn sf, @nsubsitdthen g wee b npre derite esfthreonine residues to the sequence

of the original antibody (for O-linked glycosylation sites).

[0199] Where the antibody comprises an Fc region, the carbohydrate attached

thereto may be altered or removed. For example, in one glycosylation variant herein, one or
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ML3 packaged within each particle. The phage-di spl ayed
variants are then screened for their biol ogica

W@ewraowy2 (e. g. binding affinity) as herein di BCT/OS®A7/006443
In order to identify candi date hypervari abl e region
sites for nodification, alanine-scanning nutagenesis
can be perforned to identify hypervari abl e region
residues contributing significantly to antigen
more dhindia@l sulistieniont axahyrodwrediin aaddiregionaf by aniibodyaty elbieninate one

beneficjal to anglyze a.crystal, structure of the
or morg Ay psHIAERP Bty S WA SL P GEATT PYSL I B TGS Toctor
functiBS Ve ekt ddaepABd iPRERaraIG 19 8tidtoBas itSatsifitycoihadde complement
resi dues and neighborinq resj dues are, candi dates for

activaerh and/pyantifpdydegpron celbmediedkanoiogicty 18 Aegerssieapd the

aglycddglafldantiB8a¢ it five/REh&ALGr A6 FbifemenaiuRdrc tdepianel of
variants i s subjected to screening as described herein

[0200pNd antsigpedifs ibbdiss RS, | deptRIReItibBay b4 QoR®ESmpound
rel evant assays may be selected for further

in the grofleddsnfehe inveotos|madiBeatian afypeariibagyitagnbencg ARECand/or
cDC & ht Qﬁti@&#}} Qﬁnge Helibote. 1HAE eQ%hg!'enﬂtitQJdYés%Yﬂ &l 4lke carbohydrate
pattern of t

ant1 body. Such altering includes
structaie |tiedtilagksdneoseratiaohesl toanishpgioatof thrindibiody afdgsaribed in U.S.

t i ; I i j
o8 ROR Sk B R0E SR (I BHRRE N € i
Antibélige 04ty sabviseningfNpottylptyptokatemei(§1¢y Ac kil thy caibphpdrate attached to

N- |1 nk or .OlLinked,. r |ink the ’
on Fe e A BecengPork BEasrmssh PLR0 pED O] 1475 ot ot ol ana U,
Pat. Noh6j602@84anaspat ayiAmgibbéies cith. at Téwst bné galpdtbsteresidue in the
. sequences aspar agine- X-ser.i.ne and .
oligoszEehiridaftache i B i rgion A IR o0gY 27 FeRATtRshin, B Qy 1997/30087,
Pate] 8041, BIs6l W@ ,1988/8306(RHE,TNAtd WO 3099/2DT6S (R4u, S.) concerning
enzymatic attachnent of the carb%%ydnate noi ety to the

antibosligsawvithrlered;cagbabwdsate attpshied to the Fgre@lap deredt- of t her of

these tripeptide sequences in a polypeptide creates )
(02010t ont | HHSg GeryIEn AR aptionsy FEBR YR Rt N erein a

carboh §drafeSlu@edrd 8rtaiHea ¢h RNEC RhicANScIaf fut . StV Ariants have improved
aceyl gal act osam ne, gal actose, or xylose to a

ADCGyfunasiopa Aptionaldy.dhe o sgionfwibar Goraprisasonsor ipre gRipacid

. - i | visi .
subsiifudt 16t A R B AL RIREC ToP ORI S RRLIIRY afpSions
298, 3% abd/dy 384 of thedémiegion] (Puavothepni o eesidieshFxeppies aftpuiblications
relaref b 1 etﬁﬁgsgmft&g“&ﬁefﬁ c?sg-cdéﬁkféﬂi” drkin6afdk Fhdisad 5050036 £57108;

of °t he "aboves descr 1 be tripepti de sequences (for
WO 2000/61788; YO 209yi2a24@l).Si 2003/01 1564 alt S 20240 64338: 41 -8o

e AN f it Wt !
200430 SPLE 1PN 2AP O S” g P BERP T 2R BM02BR .
2004/0009865; GV ARO0BM08 310 6y WO 2003084 30 BVQI 20064)35586;0W0 2005/035778;

sites). 9 er h Lbad rises an.EC. n
ol 3h . M Bl L Bt o TR o YRR Bt Biowcn.
Bioer). /39 (2004 )L FRYSPIes of telbkacprodudifig deficgsylaed yhabadies include

vari ant herein, one anore.fﬁlno acid %betht Iigns Bioph
Lecl%lpé{(?) gelodeficentiin pgﬁelpc’fuﬁ:%sé atign ARipka et al.iA§ yﬂlt°8 em. Biophys.
249: 3B @Y86PNES. 2003/0157108, Presta, L; and WO 2004/056312, Adams et al.,
especially at Example 11), and knockout cell lines, such as alpha-1,6-fucosyltransferase
gene, FUTS,-knockout CHO cells (Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004)).
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or nore glycosylation sites. Such an agl ycosyl at ed
anti body can have reduced effector function, e.g., as
w@eopacws2 t o human 1g@, such that its abilityPE@DUS2007/006443

i nduce conpl enment activation and/ or anti body dependent
cell-nedi ated cytotoxicity is decreased, and the
agl ycosyl ated anti body can have reduced (or no)
binding to the Fc receptor. [0200] For certain

[0202pnt | bot@kificaiag. of the detibwelyl with mspednwyffemedfmtian e.g. 50 as to

T R 3 T T S —

amino@Xd fbstift€ioadin KOBY réfyn bEardaﬁibbapl mteﬂﬁaﬁvaymh@nonauy,
anti bodies wi.th a nature c rboh %ﬁ structure thg
cysteieeRidup(ge B e HEAepdiB ¢ Msretraliavang miFisgasp disulfide

bond RHBaGES RS t'hpsel@ ioh. Phe hoﬁﬁ@ﬁﬁ&ﬂo’iﬁﬁ@%dﬁ/ Bﬁf%sgeﬂeraked maﬁﬁ@ve
also U S. 200 /0093 621 gK yowaHakko Kogy

improygf infrapplizatigncapabibf qriiperrpsse éf"iﬂpbef%%?é‘ﬁ@d cel)l killing and
ADCE, C§e€ WA¢dn Efalt heEQ?'i\}?éH‘ 196448 l-qtlﬁgs\%yigtaﬂd @'ﬂogé's BE§] Bimunol

of the anti bod e referenced In 03/ 011
148:29R2924(1982). é{orapdmmm aptibodipg withgghamsed amtiggmor epgiyity may

iso o e AR SR ] ERT 008, SRASLASEAELAE Cancr
Reseam’mt 53;%@0 -25@5 (1998). tﬁelmbmmm 29 9AfiBAHB8=N Hexingjinesredgthat has dual
8/.589

| s
Fc regc«ags 3[51% rga)s thg{ﬁ?gg} ye I'?& aanﬁ{: Ieegnevr\l} }%15 ﬂ%ﬁgi%géa%%gQ%es See
Stevershleo Bl d’(rﬁi—@aﬁ&dr&hiﬁgd)dsigntﬂ]@l?amﬂ E€FIsoN Wik 2ed/420T2WPigsta, L.)

Jhus | CQ | ation.v t optionally conprises a
descripgs St RRFBPIS B AHEORSTRD 4% Gy RIEPCE O DeR Bfpector cels,
wheret tBe bikgbddied @ghprisd aaﬁﬂﬁa ab1dcbsituSosdhinvuae Famégioh aweeof. Preferably,
nprove

ungt | i onal ] the Fc. re
the anfifpeyBHe g‘dH‘rPﬁ?Y%deéD I%%?Fé“‘asﬁ‘i‘ jonsc goStipar ?%ﬁ?’angﬂd"’f
334 of HRITR RglohaPrdiéablie the dlifddV@: ABIGH is b AunerARH1 e region
substltutlons at positions 298, 333, and/or 334 of the
COMpHNg OF FeRpiftng Qfmvgétﬂﬁuﬁe"%%t g st 85 shfeﬁesz%\%ﬁ%go%fﬂm
? ublications related to "defucosyl ated” or
(02031 f ¢ os Arftiadigsemith alierer Kdgiirding apd/ge CYG; are described in WO

1999/2 98 PR §iar MR L2 8AD4EET 39 24 M) 2 W43 2824Gind 8,538,124 (Idusogie et
2003/ 0115614; U.S. 2002/0164328; U.S. 2004/ 0093621;

al.). The Sntibediag OIBPris0an N0 aZFhbeLIEPD AL oug gr more of amino acid

s SRR SE85 R4 OGS USROG

deplegihg ahti-CID4 MpihodBisolomB Bl RBH atr@n® a¢id Golstituters constitute an
b EW% S, nukl et al. Biotech. Bioeng.87: 614 (2004).
embo Ig B nes produci ng defucosyl ated

02071 ointd usa%a‘i?*“?ﬁ Ry B O, ity iborporae

salva@ mpé]ytSr bﬁd&@éﬁﬁt@é%t@l%ﬁ)ubokjy &spﬁﬁ@By af ﬁﬁﬁbﬁiy fragment) as

descrtbg IJaJaf]; 1L§/atg]9 E;{gﬁé,gg%/fo 35 g}?’%ﬁg ﬁg%gs‘;&? er%lélr }he term salvage receptor

bindifiglepitate rafepdfr anlefitdpedshd Fo ﬁgﬁﬁ"ﬁffaﬁldg@emelecule (e ., IgGl, 1gGa,,
FUT8, - knockout CHO ce

1. 97 BN PAtEF GERGTOIBIE (OGB4 (T 3BT bR Tt By 120
mole@fle. tmltﬂi%ﬁéshoﬂu sWbduti RS RE ek Ft Qe @bl GRIr€Sf dndnifitlemsed serum half-
€.g. SO as
lives aregalso descnbed in WO 2000/42072 (Presta, L.). Non-depleting anti-CD4 antibodies
comprising such a salvage receptor binding epitope constitute an embodiment of the

invention.
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enhance ADCC and/or CDC of the antibody, may be
achi eved by introducing one or nore am no acid
W@ stodosL i ons in an Fc regi on of an anti body.PCT/US2007/006443
Alternatively or additionally, cysteine residue(s) my
be introduced in the Fc region, thereby allow ng
interchain disulfide bond formation in this region.
The honodi neric anti body thus generated may have
[0205]) NPr ov eghy it the Rahideplekiag (caghd) antiyodiedsfohe imemeas emhy comprise

at Ica%tonglsa:rtrs‘:f‘lj}(tltl%(elgll ﬁx‘}g g r%_gel%L il{alé lirlnlgl%g ??g%@gc%é See G alf-hfe e.g.,
a non%e%aﬂe{m AHASh4 Je&xgar?cgﬁnﬁbg&z 2B drieXQmple, e enmdt ﬁlrther provxdes an

bodi es wi th enhanced anti-tupor activity may

antibasly qomgpisinge vaiang Fagegipp prith plersdrramaial BS §eq6PFﬂxéF§Rla)sbmdmg
afﬁruf(iie Sgéstll? ?sdsltfu@tu%w 5 far% ma 'Tx? EcdRESHRMIEY co @é@&dﬁ@%ﬁd

Al ternat v an anti body can bé engi neered
consigthaf am a§hdmaionlcevale@;ilsoh@m maywtrwpblﬂy\ habemaiiple fenptions of

L

Immnﬁn@DO/S@G?Qé (FeResphays b rylede serpasgise deli veyp of énmmnpplobulin IgGs
from I2YE ?’O&%J e %égu%ﬁe n ofts ﬁ.\ng o?%’b%?s Ofgcﬂwggpas asalvage

ECtO e an Ies conprise am
recepam lnind\mgsmdttmhsmﬂng pirtdegtoBed g€ ininthticioanfboth w1thm and across

Pr erabl e ant ved Al
cells, G PP BT T A ogsan e BUWad, A gR IR pefifgioms
respofréiblesgt mvag?ﬁgfgfﬁsaﬁb)sulltdﬂﬂeaf titeis @gbuight thag ulboursl IgGs are dlrected
towargulmngtlgp{yagla E)gsorgqerglsggv Ce:r)%g rblogilcli] ?g{?sre%tg g?gy{c%lg(QQhe surface of the cells
and r&@aséeal PRS coh B QakesMhdDRRhiRThNEAdbUR HaE £ 1ok SeitNduggout adult
/or CDC are described in WD 1999/51642 and U. S.

tlssuqsachRm@g;exm”es_g;gq i gtjleags therhvergmamgnasy glaggdgandagplt intestine. FcRn
bindsgﬁ §%§m; &g%cklrlg‘éwlt&aﬁionq{as)beeﬁr &ﬁd@ﬂtek%giv%ﬁy SRR to involve

no acl substitution at one or nore am no
residugsiat theoSH2i GHS dpmmin Srerfag g thgbgregiapof m Thygg residues interact

with I%Q%%Cfﬁ%%ﬂﬁif 16%%% 5 oS @ lil ok Nondepl et i ng

I'es conprising suc Mami no aci d

ubsti tyut : . .
L
antxbd)dbemam dispbghincreaedriyding ¢co Feldn anécempasesargemireca)id orodification

e e int I
aan BT FELE SR Epd AR kS SBP a8b! s, 507, 31,
312, 517739()23756 360y 3@43ﬁﬁ1 %78, B80 L@Qd‘lhﬁﬁméﬂmr 48K efttles Fv region, wherein
e di i t.0 rs,.l.0.an_epi

e R o 508 e UL PSR OGP LRI SRR e
U.S. Pg&sk 6,087,086; and} Bhieldsset aEsHBisH. Themf 076: lﬁ“ﬂgﬂe&@m’(got)h)e In one

in vivo serumhal f-1ife of the.l G mol ec
ernbogpF I ta IR o, B 1ibogY SArapse aﬁapen%lége%%r%@} gyRprising at

least Q«E‘Qnﬁﬁl%&@§%u§&§dﬁﬁth@4nf434\/t6%§ (R4341R FesHel disshingnt? the
2000/ 42072 (Presta, L.). Non-depleting anti-CDh4

invengion; Hbentibody sApINSEY VAR 150 Faireaige coppEsngrat frastipmgmino acid
substRRHSP REAGPIH {d NiLEB4ATLAGHIERIN, tREselVaBiants comprise a higher

binding affinity for FcRN than polypeptides having native sequence/wild type sequence Fc
region. These Fc variant polypeptide and antibodies have the advantage of being salvaged
and recycled rather than degraded. These non-depleting anti-CD4 variant antibodies can be

used in the methods provided herein. As just one example of a non-depleting CD4 variant
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i nvention.[0205] Any of the non-depleting (or other)
anti bodi es of the invention nay conprise at | east one

W@ stodsL i on in the Fc region that inproves FREIUS2007/006443
bi nding or serumhalf-life, e.g., a non-depleting
anti-CD4 variant anti body. For exanple, the invention
further provides an antibody conprising a variant Fc
region with altered neonatal Fc receptor

Rn
antibagndm gf Hef Tl gntifedies @%CgP%fe%ra%ﬂapyn@m&% gavg%uﬁon at heavy-

chainPsffonM 33 QsprRATAIIA bi M4gpap! ex (MHC) and consists of
an a-chain noncoval ently bound to b2-m crogl obulin.

[0207;h e mul §ér91nehaflfJHFet 4fQRe aﬁlﬁbc}d}em%eﬂgét)éhncg%asé@ 66 R oration of a

are reviewed in Gheti e an Annu. ev.

serun} akpuron blr@mga@epmlé intpdle angibpgdy ag dmlqsed iR apaligitian Serial No.
200449l L AL O M B BSR4 o

regul evel as a

albungial bindjeg peptiqes @Dnsthumhnrﬁgnmnmnmfsbo irtthviengompi nocyt osed
IgGs in intact formboth wthin and across cells, and

[020&]es cui nEngihwccl putihcalicbef gl tired egmacdatpraferabiy fona)functional

anvigdl bR il R A B B A RO Rod Bl Al A Ron-

depledhg aﬁtle:cba ammﬁcdh@rcmmqmsymg slchnnhlyi@mmsn-biﬁthng &ises constitute an
bg}ﬂ} ngs are. recycled to the surface of the cells
embogdfment g dtginye "f‘?ﬂ s control takes place within the

[Ozoﬁndot hehj cel ocated throu hout (indult tlssue% £ th

CRn is 89?‘6}' CEE H"“‘ﬁ i e ng‘ &9 3 PEAYRRHu P ARS of the

antib@dlyand, prépislediblpih wamayeﬁ niatieodsHgiswnlin I’tl(iji@aﬁt o ) }ieg@,meltth@ds include, but
FcRn- Gln eracti on has peen s ed ex si ye

are n%tﬁbfég?‘gtq GPNSEA R PG TR A ihecaH SCRESHRAeFag amino

acid deQhiéideas@ianls) bhprephrafi6g b mxgsndcm&md’éhﬁ@&aﬂeamdmsauected)
interact wth resjdues primarily located in the a2

mutagefegisnP6R meREeness ] caspeticampiaZanes R iR RsParerb variant or a

non_\;aglxéﬁm,é,g;anoqtﬁpghtg%g&et| ng anti-CD4 variant anti body
may di spl ay increased binding to FcRn and conprise an

m no a
02107 10,55 it i, OBl s

mole@lar bl@lcgy, rmmb@lnzy, 35brecgBOINBE DN KEhnglpgy aBESQ]?tKB@JZy used.
4 r h :

st Kyl B iRl By B8 o AR pURF L Bepges o i,

Guide heMsaledubddXlonmigi 'Ifcc}(ahacs, MgbodeindEinzymabogyPatleme 152 Academic

Pressoll SobonegBon SUpRrBR <% Mhotoshir v s & Fhorfieay Manu

(3rd Ba)aMoil.bied yCaIdlﬂZpﬁng&iarhoNBﬁbcﬁmbr)l gIBldFSpnag iHambor, New York 2000

and Cchg?ntt %(I?_t“n olf Hh%—ﬁ Iq%{bﬁ?gyéﬁ@/g dgwﬁgls tlutI o 31tren rotocols, a
joint wemafﬁ lbaWeeIaO‘xr&ﬁb iPadyhia g Wb fi8s,dny. aalhtiaﬂhn Wi&}F& Sons, Inc.,
|on co | east. an amno acid substituti
(supRlgHgRd S RE 3008, Bles irsrel Fesmiaet 8 o seb ot ng culture
(e s. (TBfTEIBsé@Je%t fih@bRract Airb@id{sbiafiohyinkRide FGEINnEH@IV94) Culture of

Ct)é eptides having native sequence/vvl | d type seq ueng
sy oManalc Bastt Torhpiave, sz, bler s EoREgnd the

referélﬁ\é? chEEHRANAVBRYE Pl PRIMY PERL ¥RASHd Tissue Culture in Liquid Systems
John Wiley & Sons, Inc. New York, NY; Gamborg and Phillips (Eds.) (1995) Plant Cell,
Tissue and Organ Culture; Fundamental Methods Springer Lab Manual, Springer-Verlag
(Berlin Heidelberg New York) and Atlas and Parks (Eds.) The Handbook of
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and recycled rather than degraded. These non-depl eting
anti-CD4 variant antibodi es can be used in the nethods
w@e@viia®s2 herein. As just one exanple of a PCT/US2007/006443
non- depl eti ng CD4 vari antanti body, any of the TRX
ant i bodi es described herein can include a substitution
at heavychain position 434, such as N434A or N434H.
[0207] Serum half-life of the antibody may al so be
Microbitié@asiadeit (1993)ITRC FréRBOEa Ra®al B Maumgbﬂmmdng @ucleic
ptide into the anti body as di scl osed
acids &rﬁzi byt vige asgliligatiRe, pusiiisater fepycql Beﬂh%?““ﬁ/?l)sy“‘hf’s‘s)
methode Rord@Rhilul e g Mt lei GHeAds"@ld. ROEL 8 fectMltagbiiss BG Restriction
serum al bum n bi ndi ng peptides constitute an
nzymedigentindn igaion, BiS. ) ARG, verwro apll ings Aad thedike useful in
mamp%'iﬁdr%%l i derﬁa]Wh% lﬂu&l@fced%lcﬂrargﬁés%nﬁagfl & BleatbloVe E&@bfehces. In addition,

func I gen-binding sites are al so contenpl at ed
essent{ally O poGIEETe Aincluding, ers-dabelpd pr bivgaylagidarqlyyicleotides) can
15 !
oo colliics AR bRORUIR RSPV AGe TRoBRLR Eopeny
[ nventl on. [0209] Nucleic acid nol ecul es encoding
am no sAdminigtence variants of the antibody are

[0211}r epar eds Bl he vadarstpgd by thase o @sdikayekili i thearta the appropriate

dosos ISP AR IRy Bl ISk gronsty omplosedin

climcaiethemagidswkm@u rsrmmg aambnmeaereohmqiwﬂe@ akme joan eymbination with
onucle

other eall F%C\[ﬂaerg%(mn i 8salge S\Ylgt ] d%l:?ccu{ § g%eﬁléisrr%on the C?;ondltlon being

treatedﬂBlSdepltﬁlmﬁ adyainésértngoireaamenawill be apleepderedninerthaappropriate
ver sLon of. the i bod

t 0210] | . .
dose Gy BRPE T RSB EBRE o) AR BRSO P BieApally availabl
seconti@6hipo@Has adrhiniditred ih ésmbinatiog withnthe m@bid&blb@)ng CGDvtlantibodies

reconbi nant DNA technol ogy are . optio ed.. Thes
may Bedishd @a«aggmgrte TSR B SO Seriestt spiricafly by the
skille@ p2dtiki@ncBer ger and Kimel, CQuide to Mol ecul ar C oni ng
Techni ques, Methods in Enzyrml ogy volunme 152 Academ c

[02127r €SS, FdiGhe pRABnfid L& redaNenSHNHEROK, tBE aﬁ{;anMUd@Eé,ge&ff the
Coning - A Eaboratory Manual c§3rd Ed

antibagly) andgiw s§goMbFBERoUngRgmiRisieye ’@o‘FCHn‘BB?‘F?TgWPB ﬁ%?on-ﬂﬁwtmg
anub&@%I Will md%Qh%E%@msEEéét t@%' tfeakdd, MOhSEdadboBl ah@ S¥verity and

Ausubel et al., eds Current Protocols, a joint
coursg eﬁ ther disenseiuksiherthe nen-Hapleling prigholysycombirationrs admipjstered

for pr%fﬁ‘[e?lv\évdr%%f rﬁ% i;azyr 1 diks ’pré\ﬁH&)sp#h%?%g/t ﬁg; [}aﬂ[&{?{ugglnggzg%story and

use ces I sol ati1 on
respousd touthe agibegly, orfcombindiivag anrechtherdmrem@ efcthe agending physician. The

non- %'“?%'ag'ﬁ?e)a u 1% &Qr?o E t?cﬁJ“Q th%ﬂl?q din rQ#Jﬁ: dt% tgé Pé‘f@n’f.ﬂé{ one time or

asl c
more Wiliealhl 0w3 a skiEes ofordatmentst he ref erences cited therein;
Payne et al. (1992) Plant Cell and Tissue Culture in
[0213]i qui d Byptnsling dothe tyid and LveoHysof thndiseas@mhcartu,um to 50

mg/kg?e 99.9- ! mg}ft%B o% héR dépEer?nQ Ci)]4 @bo dy ?snclm i%?tlah 'candidate dosage for
administration to the patient, whether, for example, by one or more separate
administrations, or by continuous infusion. A typical daily dosage might range from about 1
pg/kg to about 100 mg/kg or more, depending on the factors mentioned above. For repeated
administrations over several days or longer, depending on the condition, the treatment is

sustained until a desired suppression of disease symptoms occurs. However, other dosage
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Ti ssue and Organ Cul ture; Fundanmental Methods Springer
Lab Manual, Springer-Verlag (Berlin Heidel berg New
worerorioesd At | as and Parks (Eds.) The HandbookPCT/US2007/006443

of M crobi ol ogi cal Media (1993) CRC Press, Boca Raton,
FL. Methods of making nucleic acids (e.g., by in vitro
anplification, purification fromcells, or chem cal
synt hesi s), nethods for manipul ati ng nucl ei ¢ aci ds

reginfess gaay tsd wsefuli Tmbaalﬁy thet diydcies w31l abynimister an ahiiltody (alone or in

comb@ré L 61r“s/m] %e%g %n% ogjﬁtgj ?iﬂtge Y%él)nsg E}f 1A isa%lé(c's) is reached that
providesitheutqiiratpbiahugicah kifeg. Theepoiresaof de tﬁéﬁ pdl©$ elfel ikG€htidn is easily
ddi tion, essentlally any

ove references
momtﬁﬂs‘g/ﬁﬁSPlé‘é‘?qt’d’Qal(ﬁeﬁtH}‘%‘&ﬁsﬁﬁg a3saYS-" | abel ed or
iotinylate |y otid ca cust om or

10214k andar %‘?’Efél?@a aﬁl]g#ﬂ? %P eém\gg?lsgta?“%‘?dyc‘éﬁﬁﬁ%‘}%
admifRtere®ss dAdAbed §Edvatdr@mm%>bldméﬁpmdulonlgﬁbuaﬁﬁfnszmsibloss 18 or

E)éslé se of ordinary Skl|| in the art, the aggro priate
200334 8403+ Inrone. erabpdimieply Scomets (e @dibady pepke body weight of the
subje@§ NS hdhinstafedub thd iBHR 1,35 RASHIn QBRI n! Wit h s8iohdlcompound as

t herapies wherein simlar antibodies are adm ni stered

descféh‘fé‘rf@f%ﬂ’ ¢! ERAVBIEREIS sBHainpd Hnigh heesireH spppressior of disease symptoms
occuMaTh@Bb%e RidQaaG0 b bpt!l?]rl‘a?lrl\{%dﬁﬁ fidferAERGR) ﬂ%gloﬁ%f W% in order

condi tion el ng treated I clan adm ni'steri
to maiptag: wethe S\AbJIBFt ppropsiate leveld of antahatly (ohd thp patdprdyds esed in

com ﬁ’a%ﬁ)nf\gfth %@g c} Lﬁﬂhhﬁ)g’p%ﬁ'&ltt? efspo%rt %' c?xrnlbmagon of the antibody

osl ng schedul es r co Vavar |
and scmqﬁnnm@mmdh‘tmacshmeddummtmrbsumessmnvmftshmpmmS
non- depl eting CD4 anti bodi es may be used according to
[0215ian uf acThe eps—dephsing @ﬂcﬁ amibody catebe ndinidsterdpiyrdngaliltyble means,
el B S B A LA I beio BB P
and/cmmmmﬁesjynﬂnﬂnﬁmytrm Iﬁ'dreﬁhtﬂiﬂouflﬂlcaﬂﬁhﬂuﬂé fit@edsBular, intravenous,

nation. W t he n- de ting antipody will | .
intrai B AR g G RSl Beine At ccakadministration i
also cdﬁfcemﬂdteat(@aaae g, he.Ss patedit dppliafttbnCRub R a4 200000 ERASS, Grillo-
Lo gﬂﬁ? &i} t he non- d | eting anti body or conbination is
Pezh i AYSigR<ie ABHDORRRE AR Yobe ’t‘-‘H‘é’r“étﬁ%fﬁfll pylsegalision, e.g., with
declifing \doekSofithe bamody! PRIGAbIyERE dBsilelifbhizh 1@&%96%3]969
response to the anti body or conbination, and t

subcyfprgougly; apf BPtl?‘}?é‘yé’b’t"étﬁ%‘feﬁ@u%ﬁ‘}?%ﬁlﬁﬁl(&h Eayh éxposure may be provided
usingA8 3480 behidiGe@At AAd¥Hfiof AERLN 3L bAB ehr%oﬁﬂhérﬁ‘ béa)fh exposure is by

adm ni stered to the patient at one time or
mtra\teyﬁll%:aqimyn%iveéwrla series of treatnents. [0213]
pendi ng on the type and severity of the disease,
[0216elbout 1Afgpley: the BD- m}ﬁ@g@@ an@qumnrhg/adg)mt;fered alone or in

com Aty tﬂai 1 st%c&m é&’?}%}{"t t’lﬁl@sé E%c‘bh& lcor%%ﬁlgﬂ[lcgs & g?nerally used

osage for a m ni strat ent
in th@esziamﬂ@agwamltb pdminigraiopapates aa dmdheremﬁctrc,omsa,boor from 1 to

99% 9?' th%%%étgfé%‘ %n{l??ct);%a'dggage'so‘ I%X\?Chcs%lconé‘ coﬁ‘npgu "2 9% Hg:e%, preferably

rom ab
they are used in lower amounts than if the non-depleting CD4 antibody were not present, so

as to eliminate or reduce side effects caused thereby.

[0217] Also as noted, a variety of suitable second compounds are known in the art,

and dosages and administration methods for such second compounds have likewise been
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g/ kg to about 100 ng/kg or nore, depending on the

factors nentioned above. For repeated adm ni strations
wo@@r/1e®yer al days or |onger, dependi ng on thePCT/US2007/006443

condition, the treatnent is sustained until a desired

suppressi on of di sease synptons occurs. However, other

dosager egi nens may be useful. Typically, the clinician

wi |l adm nister an antibody (al one or in conbination

descri¥éd. NAR | € 6A% xSRI Ot Gon Qfeplekiag lﬂﬂﬁﬂﬁmtﬁﬂyw’ahlﬂe administered in
dosage(s) is reached that provid ui red

comblaawrbyﬂt&aayclgph%%ﬂham% P 15 gREE nguﬁuﬁ ot ¥ Sprpmgatoidpsthritis, or

inflard RMERL BRE1 IdBseB S ok BiHEP Bisbﬁfe? QS Qéfscﬁﬁw ﬁ@xteirgn Qi vanety of
chni ques and assays For exanp

cyclomm@yrlettnen@umwaﬁxenb[aw hegn @s@qréwéun )‘/hea’éﬁ?ﬁ‘ﬂl@t &pxemplary
[ t n
ey HERSE LR P L B SR8 8 90,0
for svenbnthsrtb‘m gveBy thragfiogthsmuyt of 3Gumonbsd gng mtravgnduscagministration of
ht, of t u t t '
so0 LA DB SUPHEE Hoph BUTMILTUERAR 0 L By by 1o
twelvel e&eks dresitx hmnelnsn Seanel.gt, Petat (ROOH) I‘Cyd osthas plerdnidat ndw approaches

or S5 SRR R B 25308 AR 2 B i i

dose cfycp’@hquaﬁﬁdé hi®stieth dHlld&Ins%l@gtm?ﬂ tfod J?fﬂaﬁtoﬁ’l Eyssegi))ijgéupus
s antibody (or if the antibody is
erwhqﬁ‘% ‘f 5% 2§§t4 ?)’ng%ﬂ th a second conpound

oo 2L ool e OIS o bl 58 LI s
compS&LRPEEES idRentbn SxfPE d6Fe sipfiZthh¢oubhe enzoasdeqihglt icbmpbiMon or as

anti body can be adm ni stered q¥ sui tabl.e nea
two of FE SIS HEEFRFEPCHIR: USiPgERG sAme et ierett agpum sttacion routes.
AlterddivEBPEF 4 édd?ﬁ&%{l , kY R sFRAGK Yan bo@s@gatntiaARM{r04ny order. In
i ntral esi onal mnistration. Parenteral infusions

certain gEIQEENETHE rlams%wangm& fERIP AVBRISE 80 dRYS Faypeles tognonths, can be
presehtﬂ%e?\g&ﬁ{e t'(}:)ts %ﬁﬁﬁﬁlstrglﬁor%%ct‘ﬁ’é W%oﬁdéﬁrﬁ&%cﬁﬁ&{s' Edr example, the

admnistration i1s also ¢ errplate see

non-degplgting @@C%ta@tm‘)@ppfw b@@%tﬁl%@mﬂ ifirsts fallpveeslzy b6 Goennd
compgl){ncg%{)tllhc Q% Sz)flo&é’be?cdfgrgﬁft% wgﬁﬁﬁqyor%ﬁnmstrathon of the

n1n|stere y pu nf usi on
second@ommung ofl d@ssvaitlmﬁysamalldmtcrﬂvlefeér ably, t he

dosing is given intravenously or subcutaneously, and
(0219 pt i onads yotiey abave, atbindufouithf etsi comfpund Ex optienaly sdmenistered in

cornblan mg%‘llg‘[ %’t 'n%%dde ?ét (;’IBE aﬁ%@iﬁ&thg '.séé‘o%ﬁ% pound. Slmllarly,

mni's ion ans® Tn one e ment,  each “exposure
treatment iyr syniptams lsmdawnmalaterdatbﬂmpus (P@,]s@]astmtynmcedtmetnhe, pain,

. hon- letin a ter
raig 87 R of ot MRS o B TS BRheR g Bion o
diseasd@mecbeSribginiiterodpothedabaes e@elmnagltseattﬁmi wnuh tHesnomadepleting
dosages and mﬁth adm ni stration routes as used

CD4 gpiihadyros cambirationn ¢ from 1 to 99% of the
her et of or e- enpl oyed dosages. |If such second conpounds

e are used in | ower anmounts
E1L&E§§#5§23E9§i§%§3§§%¥@§ﬁﬁéﬁkin ant i body were not

[0220ir esent Thexapeutic formulations of the antibodies used in accordance with the

present invention are prepared for storage by mixing a non-depleting CD4 antibody having
the desired degree of purity with optiohal pharmaceutically acceptable carriers, excipients,

or stabilizers (Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in
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as to elimnate or reduce side effects caused thereby.
[0217] Also as noted, a variety of suitable second
w@oeospowess are known in the art, and dosages aPdI/US2007/006443
adm ni stration nmethods for such second conpounds have
| i kewi se beendescri bed. As just one exanple, the
non-depl eting CD4 anti body can be adm nistered in
conmbi nation with cycl ophosphani de for treatnment of
the fothﬂSy(gﬁMhM fortheldtiBhObtacuebly sdliittonsOActdpthlevairizry, excipients,
? I sease, or qther di sedioder as descri bed herebﬂ»)
or stallizexsiaze POHPXICyE FRIFGRISIA R SPES AT URInEn STRLREd, and
incluRESUT A€ sichi RGMokphakd) Ritkdre Al il or REREEE; Yankid@i dBAS ncluding
i ncl ude, but are not limted to, intravenous
ascorbigirid adrmethiaming PEEssTVRtiyeysueh abprtadseyidimedyibengik sramonium
chloridB 2k x@HRENonk {Hh @RI0FRIRL BénAAtonkfin 3RRRB! bshze@®BHium chloride; phenol,
i ntravenous adm nistration of 500 my every two weeks
butyl pppenzyt alsohelhalkyl p@ab@nswﬁh as Bxethwl poarapy] parabeny/crigchels
e r,.gi h j
resoré(:ig%lo gglq%‘ﬁfégsg ent g&a grﬁ r?g%/%vm pgjr“f) e ?cc ‘?z%rgvve1§ﬁ§{lée§r%tléan about
10 resldqms pelypeptiaieat protests, suguss sEBuB GE BTN, afrieltlmstrnmmunoglobulins;

hydroge fie é)oqgrﬂgrsl(sg%og% ?OIHV%gpP%%Pﬁé&% ga?mgg Q&?E]SQC% z?snﬁﬁagi%g nél utamine,

SP
aspareglyé Hrebsviaties asginiha My @gﬁeﬁﬁﬂﬁﬁﬁcha{rﬂai@sa'ﬁhlmndes and other

ion of the non-depleting tj-CD4 antibod
carbof il SAAGERE B o, Morriron F RExrny SeiiMtreaer R upg REEDTA;
sugarS smﬂ isébl&eﬁ’islé Idmamﬁmg, retRfosé of koWite]; sanFoshing@oufiferasns such as
nor e Istinct c

onposi tions_using the same or
sodiugy Pl AIIENAS AP St £RrOR T GURRIERSN %ﬂé‘.‘qgmnvem Sugfactants such as
TweealdPlutaiad® ¥s PEGE admi ni stration can be done
sequentially, in any order. In certain enbodi nents,

[o221nt er Vaﬂ,)%phﬁ%tiffgnﬁlﬁleﬁbxﬂﬂ AHAbRA fbpslﬁ%)dﬁancb@s z\l&ﬁﬁilf@sutaﬂon are
nmont hs, can be Br esent between the adm ni strations of

descritid, RS HRP oD o REbINE ICoHY 9 FchAniea Pl St 1yophilized

fonmﬂgﬂorﬁerﬁﬁ}eﬁé RQ oA theeG¥i 1R A ShiRAAY dif8dht BSa ﬁiﬂgﬂ [%’]Ho%ﬁ E&ttentration and
first, followed by the second cor‘rjgound of e

the recapsiieted rﬁorrmwwemay b mdmizigerksuanianeashalo; the mammal to be
treategﬁégét}h.iséﬁé{m%d%nﬁ? ﬁx%%gﬁf??dg;g%g]%%oggeg@g% ”ygé“¥élf€}mp1e

so cont enpl at ed. ove,
U.S. 2%2/@1367®9Aﬂﬁ$h@tm’.et@bh'pound is optionally
adm ni stered in conbination with the non-depleting CD4
[Ozzzint i bodi]heafmdnmmiogdmmid ngayrdsuehtaiSiatidasird second eamnprewnd as
[ I -
necesg;p d | CI %clu?icon?g%réé(nr& ge’:m%gc%tfe&?par%?eéﬁbgg H?)orsg%g’g'i ¢omplementary
activitiee thaatlo |r1dt advelwely affectiendt athenn For yxdople| it dngdssdgsirable to further

di d
R S R e e L e
chenﬁ%r@&hhb aghht AinrBoidsuppicssie afdibRIMIERE, IcGrlkine antagomst or

antlbg%? e efgctag[é%%gL%Eg%%gg%gg%n&%%%w% Io? Qt?tlboody (e.g., an LFA-1

antibody, or an alpha 4 integrin antibody such as natalizumab), interferon class drug such as
IFN-beta-1a or IFN-beta-1b, an oligopeptide such as glatiramer acetate, intravenous
immunoglobulin (gamma globulin), lymphocyte-depleting drug (e.g., mitoxantrone,
cyclophosphamide, CamPath® antibodies, or cladribine), non-lymphocyte-depleting
immunosuppressive drug (e.g., MMTF or cyclosporine), cholesterol-lowering drug of the
“statin” class, estradiol, drug that treats symptoms secondary or related to lupus, MS,
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present invention are prepared for storage by mxing a
non-depl eting CD4 anti body having the desired degree
w@boopaedosyy with optional pharnaceutically acceptHDF®07/006443

carriers, excipients, or stabilizers (Rem ngton's

Phar maceuti cal Sciences 16th edition, Gsol, A Ed.

(1980)), inthe formof |yophilized formnul ations or

aqueous solutions. Acceptable carriers, excipients, or
rheursatgis} arfhritiss opinglamsnaten Rowe) diseas ey spagticityh 1c@BE GRS, pain,

fatlgu%zda ﬁﬂﬁﬁﬂﬁﬁt@f 'mmgxgﬂbtcﬂ'ggoét% d"(lq:? 1 tfcl}?_fp?e(ﬁﬂgaone,

phosphate, citrate r organ
predmsmeod¢>dmwmspmlm@iu@nm®x Erith}mrmdna.ruyclmpdnﬁmm mematastatin

analogﬁ%sja%ﬁl\ﬁe @ﬁ?[itp gc gﬁg Eﬁ%ﬂﬁ%ﬁe Ilﬁ]iglg?]nrﬁ%t? Eeg etc., or others as noted

abovdanha lfsamilano [Thertipkean doeffieoeive Qﬁidﬂuﬂts&fﬂ sﬂb}h dther pgnolepend, for
butyl or benzyl al.cohol; alkyl rab as _Jret hyl
exampfe, i o Paitrcgs st SO wienie X FaeliGrenibion. B Gyt Tah or MS or
other ToR&itioa?|diseasttbdthg fresed,) and didiP baGHetdrs BEIHGRUbfRSS
t han about 10 residues) pol ypeptides; proteins, such
[02231s ser UTh@h&ivE ifigregRnéd by a6 beAtASHHIGR whicR%apsules prepared, for

. hydrophi lic pol yners such as pol yvi nyl pyrrolidone;
examil, g CResaie TR Y eGP cLp e g tes o7 Sampte,

hydrdXy®idtil 186 Iul ddedr e Rin-Bicrbdspkies ai®POSASAR/ I IndBEcylate)
di sacchari des, and ot her carbohydrates |nclud|ng

micropagatet respafdR in Gpllefegk drugglelivar systemg (fayeremplasdiposomes,
alburfith rﬁQTc?s héfég AhferSeilsiohs Sno9sericlBRAM ﬁﬂocaﬂsﬁfé&? bpﬁle

or sorbltol salt-forn1ng counter-1ons such as sodi um

macrperprlsionsnpiabieehniquey argdisplosediers. coRsinington’s Brageeeutical
as Tween(r Pl uroni cs(r

SCKX&QEE$§¥Eﬁ%5§g¥%§fyog%|I| 'fornulatfo%s adapt ed fgr)

bcut d
[ozzguaﬁgl 2§§£&ﬁﬁﬂi‘gﬁég }’ré;%%é&% %gy gﬁ@é?%gy%m{e Ble ?x%mples of
susta&@dheleysqopmpmedns‘mchﬂb aemmﬁd;le et @s@isolid bydwphobic

with a suitable di nt t rotein
potyrilsh dofffilhs B Tni S MactBinery TR ooy iuihe faym gL shaped
articlagirlgn Ifﬂtner @dnﬁ:udmaptlﬂaae Cﬁd&h)plésooft duetaﬁ‘nﬂﬁaleaimb&lces include

t eated herei.n. Cr taI ized for he nt bod are
polyesfefd S AR e ook Folt G aivama P mgliien k), 22
poly(aﬂgw&armz,l&ﬁlaémr(ws Stat aakro) 3,792 252)1 chmy&efsmﬂlaghmmc acid
al so conta|n at |east .a _second

and yneél;ilélélrs]‘&l‘if{?]&'ie Persdpardatls FhwlsnsayiRYaceidte, ePgr@ %trleé%‘a acid-
glycadicalef! @dfoyyhfosechid the mg%@mﬁézﬁ mjea;%mahﬁé@pﬁéa@d cSifposed of

not adversely affect each other or exanple, 1t may

lactiqeidrghicplip peidicgrelymer ard fruppolife a&e@ﬁ>mp@y®éﬁt3—

hydrd:&b8ryrfEBichpt rexat e, cycl ophosphami de, or
azathloprlne) chenot her apeuti c agent,

[0228)UN OS*I*HP F&%ﬁ;‘lé’tﬁm@ QS BE us&y fRkh Do %Hﬁh&ﬁoﬁﬁﬁﬁgﬂé‘ ishile. Thisis

or antibody, growh factor, hornone, Integrin,
readi]ymcsgmiptisiast aobittasion drropgh sm&@fﬂ(t@hgn meanbrafgs. |
anti body, or an alpha 4 integrin antibody such as

natalizunabg[ interferon class drug such as

ART _ E €t a-1b, an oligopeptide such as

[0226) at i r afPincsR edttRdithEl T FRORBntion, an article of manufacture containing
materials useful for the treatment of lupus, MS, rheumatoid arthritis, inflammatory bowel
disease, or other condition or disease described above is provided. Preferably, the article of
manufacture comprises (a) a container comprising a composition comprising a non-
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i mmunogl obul i n (gamma gl obul i n), |ynphocyte-depleting
drug (e.g., mtoxantrone, cycl ophospham de, CanPath(r)
wa@niorhewses, or cladribine), non-Iynphocyt e- depCEUSI997/006443

i mmunosuppressive drug (e.g., MVF or cycl osporine),
chol esterol -1 owering drug of the "statin" class,
estradiol, drug that treats synptons secondary or
related to |upus, M5, rheumatoid arthritis, or

deple'tmg ICvihaittiiodylaadel phdtrmasatc{ley greeptablesiaidrtoy diluent within the

conshQSORd ARS8 A WEL 8 E LML O DUED

arthrifi§ Gﬂﬂhﬁﬁih@erydﬁ%ﬂﬂisb@s‘é@ﬂﬁoth@f cHidUesH &il difdade in a subject by
| .evot hyr oxi ne cl osporin A  somatastatin anal ogue,

adminjstratioieeLihg |ap{1go Yo a}pne(?}‘ 1chngpl|nagap pithat least a second compound.
%nt agoni st/ anti body, etc., or others as noted above in
[022%he for HiEREFkARE “T*’(?ét if PREOT ABRPCIAFLWIth e eORIHIRET Syftable containers

includd) €6 S{aile AR vIARD §ﬁ‘ijngeg Odtc R RIntain Q8 ﬂJ}%%ﬁHQ@ from a
of antibody present in the fornulation, the type of

variefy i yaateialysue asOgln@rorcmaﬁéMCt Temcantaigeskeldeohenigins a composition

af
504 £l B S POt SRRy pp
diseasri, or otdwpsondiioppegiaeasd anfl onayehempl seqnlbycmapem\(ﬁirle@ample the

conta‘er)%g‘1 %@Jﬁe‘ﬁ’ gnlirapé/ndu? 8 Iiltlgff 'bg 82 glv%/)a{rf% Lm@ s?gpper 8lerceable by a
@mrmict in:ieaticmrrweékesuitelsasm ode peti yo a(gmt hy%aebimao;ahah és the non-

, I
deple dn tC g(?(? ULeI?L;Q’/ l%byg {)xg q((:\le éx;E érh%f:ages %agt%ng Sﬁgg)os%osdfnu%ed for
treating hrpusp]hi&’ elssuniiteitl Gethikis, mﬁsmnmmy tﬁﬂsfdl dizksst, anéther condition or

T N R —
and iffiehanCeSanti®bly 86d hiyosthe &Rk betg ;ancka%o) [ 0224]
Sust ai ned-rel ease preparations nmay be prepared.

[02283ui t abl Thex@ikP esmafufadiican e tinttel e@sagnw £poall icofRiner
i hcl ude sem perneable matrices of solid hydrophobic

compgi§ingrrePRArEFitHicAlln acaeRtbifodlusap Paten guqhﬁ% bigtpplostaHF wpter for
inj ect‘i(% (B\Q’@fl) %ﬁssﬂhﬁtetlk\ﬁfefré’& Eﬁlﬁfe Rﬁ?g%?g sﬁ[lﬁbﬁ: |88 deﬁtrgse solution. The

ns, or m crocapsu es. anp es of sust ai ned-rel ease
artlclmf miagetaciure pPpdienably| opamprisesa seapad oy dhisd ¢anspineenmprising a second

L &
compBth' (s\%/llcﬁ )X;]g Eﬁ%%ﬁﬁ-@% d&%ﬁp&féﬁ%ﬁaﬁl o e{e%ﬁmg artg:le furf\l?gr comprises
mstru:g;thmsgmg 11139 pacgmqu tmfatmg g'lq,;:w@mcc waibithe sgphng compound.

: - |
AlterEhiUE, OB IR REIRR o Thihe T aHiBdy can aio
compgiep tieyseersd soropowsl. tFie d.rtiplbmﬁ nlimmﬁao(cur)a n@ayﬁuethbaimk:hldc other
1.Cl se acti ci.d .

materg%l% g?ﬁ%gl)?é F}&al g cggargrpg eang U6 %%eér)cﬁ)og]ﬁgl %lgx%m gljgt?er) lglgfcrs, diluents,
filterdayldedjxgl,tmd)synngeam d. [ 0225] The formul ations to be

used for in vivo adm nistration nust be sterile. This

is readily acconplished by filtration through sterile

filtration nenbranes. ARSXADEBLES MANUFACTURE
[0229] It is understood that the examples and embodiments described herein are for

illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. Accordingly, the following examples are

offered to illustrate, but not to limit, the claimed invention.
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[0226] In another enbodi ment of the invention, an
article of manufacture containing materials useful for
wo b@7tiewst ment of | upus, MS, rheumatoi d art hriPCBHUS2007/006443

i nfl ammat ory bowel di sease, or other condition or

di sease descri bed above is provided. Preferably, the

article of manufacture conprises (a) a container

conprising a conposition conprising a nondepl eting CD4
EXAMPUR 2OY REXTMIPNI ORQEUPUS VI YHENONDEPEETING €DA0r
ANTIHBODENA VONE ANIENCOMBINATIOND (b) a package insert

[0230p th | MHefoRbWaHSsehDforthBRtie N &f Erffedsnenithat BaHE@RAthat a non-
arthritis, inflanmtory bowel  di sease, or_other

depletingifdPtiagkbedy i effigaciorsing reajreeal mirch ahhEs herformancsrof the
antibod) s &ithpRed Yo ttﬁit @F @xé}ﬁﬁl SAHIRIEDSE ERB aMll ERpRimd RASteaBments.

sécond conpoun he package insert is on or

[0231fissoci ayAgk W £ rﬂl@@eﬁﬁ&ft @?&ﬁéneoﬁy ldgﬂl@llﬁ(eqaﬂﬁ@ dl@éa%e providing a
I ncl ude, for exa Vi a syrin

usefulreclinaes! ifieacy 1 @é SLEr(m egr,él}hegﬁmugts%% 992) “Murme models
of SySﬁ?lf.lg fhpHserytehattiud i%%?p%‘im@ !L"i’l bd BryiH&tBa ?lﬁhé%d]‘l?ﬂ'a (ed. ) Churchill

ds 'or contalns a co osition that 1s e ctive
Livingstargt Newy Yhek, |13ptl94).VBigurehs schenuitigaldy ilhisiraies progressxon of the

dxseasg%grl g@‘ﬁ‘hﬁ %&%Y\Ieg rgbﬁ)?r?sso%se ed %&ﬁ&(ﬁe l"ﬁhg%gt)éé(r?%:reo&f ds-DNA

Se an nay VPRI BT e Access
anubcxelxmnpicmgmnhe, ld dm)dmmpatﬁalpgp,enmasaﬂ lavé noasnisogant (BIAN), and

Vi haV| st o |erc .
increap R BREPIRE AHPBeL TR Sy DoRES ROSEE " e il i the non-
depletdgfeQD4i dhtibbay CeRPpOSiatcdan ts stuldées rzs@nqﬁahgtmmgnmwy vdyother

The | abel or package insert indicates that t he

“Bangﬁﬁb05|t|on |s used for treatlng | upus, MS, rheunatoid
rthriti s eilrrmalt or, sease,

02328041 t it ceeicel Sty G5 ot dppisepl s grD4 antibody

YTS 177866888 ethal. 11 SIHCIThE ¢ndiieti6a BE gahg@wtdlerﬂgwéciﬁ IMIE.C-mismatched
ampunt s, and i nterval s of antlbo%¥ and any ot her drug

or pripefl fercipientsr pEmed|hodt canthe talerived i e pRERDFRACYIER EDeARd CDS

antlb(fdfl'ésE h&L Mﬁﬁﬁgﬁﬁqm? R EEINPEIedG8 MRt iof a Mdnbinding control
pharmaceutically acceptable diluent buffer, such as

antlbqsb(c(p@m@sdﬂapr eoniealde), (CILAebr chnicghigyrjopment), and
cyclo@%ﬂ?ﬂmk% Méﬁ%edcfrﬁe b Qﬁrreﬁ' &Qﬁfar@ oiS@JrE' Ue%en@ﬁ Orhe YTS177

rose SO|UtI0n article of manufacture
non-depletiog £11P4/ antdrmstyi wessa giftsfeerodieroyan tWaldghanonOaierdr The control

_ i : f

i GT0A L A8 SF R SRIPEHRLy B2 o8 vl B8 fr e ot

since an s:trelacaﬂtomtsarmbody evouit&lagiean insente fe(spomse@@mmgt:teﬂ@ influencing
nd. Alt t I

the oA Tt Wb PG eHEDN PR g b e BBFD. The

CTLAAHg edisorucoused inelutiéseths exeacllordotinadh oflineriae OTdlAe-ddhsed to

30 B ST AL LIS ISR EELELS ctoom 5o

Med iTggBy€6Nng ot her buffers, diluents, filters, needles,
and syringes. EXAMPLES [0229] It is understood that

[02331he exanps esorRdofAHRONIZBEN NZ W esict Magel shiesidToapmtdinnria and
randomized into 5 groups based on their proteinuria scores. At this age, disease is
considered to bé moderate-severe. At the onset of the experiment, each group of 19 mice
was composed of the following distribution of protein concentrations in the urine: 32% at
>300 mg/dl; 24% at 100-300 mg/dl; and 44% at 30-100 mg/dl. Mice were treated
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illustrative purposes only and that various
nodi fi cations or changes in light thereof will be
wGaogreetsr to persons skilled in the art and aPEI/US200E006443

included within the spirit and purview of this
application and scope of the appended cl ai ns.
Accordingly, the follow ng exanples are offered to
illustrate, but not to limt, the clained

continmwsht oo 6. EOWNPMEthleithEREATVE i bbd Yl (0PhSoMAB Idr control Ig), YTS177

(non—?%égﬁ?g lEr_.li]] g%)mmig?g%‘ﬁ%ﬁ %Ermg\lrl?l )ocgrval?lcom !ngt\llon of anti-

CD4 anéh ETIXTBNTS1 Thaid dTImAslzrwedre delivddred3aved ik Givigngy 5P4

.. anti boﬂéﬁgs.effi caci.ous ig a,(grg:%#}ni cal, nodel of SLE.

intrapsgensP R BISTIPh &Y ARPRsBRRMIdE (EdRpardeiyen IhatSUsee/ke every 10

days E&REdrEih YofdbiidRmtw h tiAhficaid afaR@f bfMeNsaly7). Mice were monitored
treatnents. [0231] NzZBxW Fl m ce exhibit spontaneous

for chapgessin yrie PR goReatakien (98- oRtotmyia, Blnod Prea Nitrogen (BUN),
and sBRg¢dll ni cal efficacy nodel of SLE (see, e.g.,
Theofi |l opoul os (1992) "Murine nodels of system c | upus
02341 Yt henRt Qadken ih FigatS b eMtinGinkstRHSn BF HeohRmBd ¢&BhIhA
[ ‘?ed_.) Churchijln.l1 Lff_g\%fngstong, New Yor kK, 1,21%%{%% Bltlh body
delayrd gmectompragmasion (Idghre/OA), ingseased eurviyad (Figuesi @), decreased
proteﬂ‘luﬁﬁqaﬁa? r %%htH @aft@xl t‘f‘ca‘ﬁ?gﬁ are cﬂpﬁ, ; ulgt&’,?[ Xr?cgdecreased mean
I ncl ude _t he appearance of ds- anti Bbodi es,
BUN{Figuet¢ 60 a, ki dney hi st opat hol ogy, increased bl ood
urea nitrogen (BUN), and increased nortality. Arrows
[0233Indi cat Ereatreentiwith thei ronsdepietinigi @P4 andlbodyesan meiverse sévere lupus

onBARASOR L DOEERY: DA S L e Wb o0

mg/d] pratdingriavacibe indicated tines afteredrédtamanty Admirdstration of the non-depleting

CD4 g%g@g@p a{l%ggl?iﬂ%q&}g#%? vgélp( E{@%é%sgl?%pb1b$o lé'g%}gttef:lﬁln a net decrease in

mice WkKibid g s3 00 dDpropeihiifed] i diCdtiigeteSersal s RPhAiLi€ 8Ythftoms in very
can%e? tolerized in the peri pherary wiith CD4 and CD8

late siagidRSaTeLat WAT N9t QRSRLHSEIN Stpupy Hpatsd syth (g copBRpADEdY.

CTLAS-1E TcyelopBoshantii® dione. Kgive 78 sl the P¥rctARBE bPmidreversed

or control 1g), CILA4-1qg (In clinical devel opment)
from R0 mg/el RgkRAREIAIE theyirementh pf treatmens. (igreentB illustrates data

compiied e goﬁfstlfcﬁéseinutﬁ?ﬁ%‘@lfe ohe dg&ﬁbgﬁ%zn e asepL c')f.rag Gtudies.

( anti body was a gift from Herman Wl dmann, X
Data medudeginly sricemhopoErpteiastiaas P3rag/dhat time of tiegi@ient onset.) A

syner@fétik REGY: iﬁaqh@@%@gﬁ? r&? g{afag&% F}A@ggyﬁagva[sgggﬁ Ofiefi WY EBl4 antibody

Since an irrel u Iclit an
was qomrhingd with syolophasphiamdde (@B%).f, i nfl uenci ng the course
of disease; the rat anti-CD4 anti body prevents such a
[0236les ponsEreptmentswith » combinadtn Af theqronedepieting CDYeutibody and

e A AL PR P DT fes e
comparisert athlysis ef prloteishsy amhomh 6 (fiBatert, ipg Mrohnett’s method with
the c;JJé‘ h%)sinl?a?n%i‘de treated group as the reference control group in Figure 9A and the
non-depleting CD4 antibody treated group as the reference control group in Figure 9B. The
reference controls are designated in bold, and only p values for groups that achieve
statistical significance vs. the reference control are designated on the graph. The results
again demonstrate that the non-depleting CD4 antibody was superior to CTLA4-Ig in

decreasing proteinuria (see, e.g., Figure 9B). The results also demonstrate that the
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[0233] At 8 nonths of age, NZB x NZWni ce were
screened for proteinuria and random zed into 5 groups
whamedows t heir proteinuria scores. At this ageCT/US2007/006443

di sease is considered to be noderate-severe. At the

onset of the experinent, each group of 19 mce was

conposed of the follow ng distribution of protein

concentrations in the urine: 32%at >300 ng/dl; 24% at
combim'xo@m’j thghdh deldndngﬂl%‘mntib@dst @0d nyplaphoshhameidegrrevided significant

benefif %\%6 ?ﬁ/ o;( Farﬁfciey In?er mc%eﬁ ea 1F1§ Ip\é\%ttef}]ya%étig% rg:ﬁ%ﬁctalr@ée, e.g.,

Figur(zmr) depl eting anti - CD4), CTLA4-1g, cycl ophospham de
(CTX), or a conbination of anti- CD4 and CTX. YTS177

[023ANnd CT LBJdamglaman ef kteinby eeceﬂbns xtaivedKoACDENHAKODB tevealed

trap toneal |on cl ophgspham de (
tymplgiy R lvafes Taentsmb) gl ST by SRR & by fter tour
montﬁ@ﬁbdr&ﬁiﬂeﬁﬂwm icBnirbeartibdig atredtasMuiih tHe foB%i?ﬁ)od}meuh

re nDnltored for changes in urine prote
CTL@% Heh thg oty herd.gesuligdan @jrpductign in %*dcq}fsabswﬁé@ the kidney

interstiBMM at f@ﬁﬂm‘éﬁﬂﬁé'ﬁb@i—trez{tg%gﬂ] CHa 2R84y irE‘atEieﬂH&ﬁ rﬁ;t impact the
adm ni stration t he non-depleting CD4 antib

““mtlfép'é%*t'rﬁ%“%‘ébsﬁﬂ@&ﬂéé‘éﬁ dAng¥i gure 64), i ncreased
survival (Figure 6B), decreased proteinuria (data for
[023%Jpnt h 5 Eeptmaentof EW: F hricestidilpiting spentenaoey lupisdike kidney

di seag@(yl_@ﬁﬁqsé%ﬁeﬁuml{ (R P Qiegg:mg (928200 d‘él@ttlggsﬂﬁut% §fkreases in

non-depl eting CD4 ant an reverse sever
dS-DNé\p%lhﬁ‘éb BEdrs.i 4s shewsipFigure Sngm%esm dEiRPAcantifody titers over

time {Nle{‘éjl%ég i?lta%%rlallg ‘?rea@'d% id9fre gén—ﬁérglgmgg]@ﬂﬁ %Q%o?ﬁe%%?mpared to

proteinuria at the indicate ter
animald itfepted twith thereopfrol drdibedp- opipare RiguRDBA asitowbiog yitexl ab merollment

| t I 0 ul t.
an fp S OIILIAL b3l S PR BB Lo
shownngjmtcathre:wgmanms\p@ssaéatnfennexppmxﬁmstewﬂ@gmancm $aogs for the non-
l.at e st dii s s .not observed in oups. .
ceplef g G T 0 D G PO GrRiP RO O Eseppayelgh I his
expertiyiehto ﬁ’ﬁﬁlﬁlﬂi\amad enidhed e sikirgoriBs éBageaier HR IgKtGRAHAY B age.
of mce reversed from 300 ng/dl proteinuria wthin the

[0234]i r st mmmdaf 1t£tfnf treambomR g\tlth uhEl(:ngM gxtﬂﬁdy:?eﬂ&h&éﬂd ®s ndﬂ{)b@a of

. CO e r oyr, tudiLes I n umgteone escCri ne
acﬂ"ﬂsm“ 861?#%'8% ﬁ?ﬂ spleey pyfitermiped By flgw GriemgRy yith
antlbﬁdlﬁﬁdiﬂm&!?a@iﬁﬂt @hffh’éd Provéhss R3EKAMBA WitteT cbil BBrittion. As shown in

N T AR NG D A
' 8D) faasd ﬁps"ﬂl)éeﬁh&ﬂré@l Wékks x:%hp@éuaﬁlehﬁ%sdﬁsi 1 On-ad &3 CD4 antibody

Treatment with a conbination of the non-depleting
treated i BBl s SPRIPatrd]te sRosplratibady trsated gninly Grqatmeny initiated at eight
montAE6f £ Ng proteinuria. Figure 9 illustrates multiple

conpari son anal ysis of proteinuria at nonth 6 of

[0240]" €At Meieatrhisi M HRHILLdep1 iR 894 YWhddbdy was also effective when

introduced in mild disease rather than moderate-severe discase. NZB x NZW mice at six

months of age, all at 30-100 mg/dl proteinuria, were treated with control Ab, YTS177 (non-
depleting anti-CD4), CTLA4-Ig, or cyclophosphamide (Cytoxan®) basically as described
above. Mice were monitored for changes in proteinuria and survival. As shown in Figure 6,

administration of the non-depleting CD4 antibody beginning at six months of age delayed
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the cycl ophospham de treated group as the reference
control group in Figure 9A and the non-depleting CH
w@niorhawy2 t reat ed group as the reference cont redT/JsmOP006443
in Figure 9B. The reference controls are designated in
bol d, and only p values for groups that achieve
statistical significance vs. the reference control are
desi gnated on the graph. The results again denonstrate
time td@ogtdision Qﬁigdﬁ:pdilé)f émlgnéiladsmi‘\ﬁod)(?ﬂmc sHpalathie th@ontrol,
CTLA4-1g in decreasin telnuri.a e, .e.g., Figure .
demogeipaling fial the RopeleResige Geind put sl prely efestiliiyrhen igduced in

mild Bfsehdee (AL tled@Ringd 4B geSIM et MY cdRfhafadCloRRBBRRAT HEths time
rovi degd y&m fi cant6E$g{r2§fF|t over cycl ophospham de

to progrgiiien P& EieHg PRYFYa4 *PRODA &P eBERP X s ee,

.g., Figure 9A). [0237] . m nati on of ki dne o
[024§ec_ti ond! STAPRAYY P F‘e@,bl&“tgﬁ eepdrRiginag 644 Vﬁ%ﬁ’é&?‘ﬁsg@fﬁcaﬂous
in NZBY W #1 8fi@Swhéh inb@dhestPdarRRIF YAt 3 YisBhseP & ¥hifnent with the antibody

interstitiumin mce after four nonths of treatnent

extengipd Hiseait et PratssHenpnd Fredyatedrlaxsile verien cDB LN ené dayelopment
of gl&therMddephriliéinhited BBreh i iRLARIdsPANK titﬁ%‘?,sdgy.ldgﬁgréagkcﬁactivated
d CchH4 I b d e ki dney

reduction in + cells observed int

CD4+ i eellstymbegsn Fhe efbent obemved witbghe antédywmt 6 or@Dnonths of treatment

s R0 DGELF hl TBeHIP P e

proteiimBiay¥he| distineéior bhivizeniant-Cpé and EdLAs4-[g pas nidrk evidedniaylate
- ' SEf SL u del ), W th t non- depl et i n .
aiscalt PRERENA EaMBINNF: B Eniodiaile' e ARNR b FRQgphosphamice

provitled eigsificAst isdnefinovar dyclpphesphamidcslens asthe NZBADIYA model of SLE.
antibody titers over tine were less in animals treated
wi thin the non-depleting CD4 anti body as conpared to
Expexithentiat Proceduses wi t h t he control antibody. Conpare
Figure 8A, showing titer at enrollnment (an approxi mate
aver ageUonalysisogs for each of the treatment groups),
[0242}; t h Fi Broteing®: wehowesuged nsing at@lindekf50tUisne Chemistry Analyzer

a5 PR RO G el 98 Bectuod O ptaca o
reageanstripdMultisteat eSG, Bayarpandriesgeptwasdmmedidtelytinberted into the
ex i_nment. .treatnment. s.inj.tiated at six nonths of
analyggatior Sovalof 8Resy Arin BN piedtine Ve lpapaayee spone.
addition, treatment with the CD4 anti body decreased

t he nunkfaswémant of\Bibed UsBM Nitfogealllevelsound i n t he
[024¥p| een, Bawddeteninoget way nidasuved ysinget Cybasilhtegra® 400 chemistry

f ' di ted i nst f i, .
5, B BT 0 Y s wrei
by Rc&,heﬂ)iagnémﬁbsalra}coérdgpgtb tHB&éIBﬁDfﬁﬂﬂureﬁi. 1rt$tr(1&|:_ﬂi<gi$[ Pfqe‘&ﬁ:)orﬁmff and

. . r n X 1 t hr
preciflfe DepbifEp bttt comils Bt gfoatestien) wereatssd as normal

and abfidiohd dynirolealeesbcanelyl s as conpared to control
anti body treated aninmals (treatnment initiated at eight

mont hs Qtfainqggezvf Kidney Sections for CD4 and CD8§
[0244] For CD4/CD8 dual labeled immunohistochemistry, S micron thick frozen

sections of kidney were cut and fixed in ice cold acetone (-20° C) for 5 minutes, rinsed 2 X
5 minutes in TBS/0.1% Tween 20 (TBST), and then blocked for endogenous peroxidase
activity with glucose oxidase for 1 hour at 37 ° C, Sections were then rinsed in TBST and

blocked for endogenous avidin/biotin using an avidin/biotin blocking kit from Vector Labs
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[0240] Treatnment with the non-depleting CD4 anti body
was al so effective when introduced in mld di sease
wOo adonge9oshan noder at e- severe di sease. NZB x NZRUTUS®0Z006443

six nonths of age, all at 30-100 ng/dl proteinuria,
were treated with control Ab, YTS177 (nondepleting
anti-Cb4), CTLA4-1g, or cycl ophospham de (Cytoxan(r))
basically as descri bed above. M ce were nonitored for

(Vectohhalge Burlingamad, & A rAfaerdndh&uﬁnsiuvgin TBSTsagenous

: Fi e,.6, adn ni st he non: ting CD4 |

iz {obBHiGe wEt War il Sith 207 oot Rertgr A5 BS SRS ek Hovminges a

room ErgERaEE (RTY.Fi gure 6E) and i ncreased survival (Figure
6F) relative to control, ‘denonstrating that the

[024570Nn- deF@tCDY lﬁaﬁngmeb@&féywm@ lﬁmﬂﬁltea With 83tin{LaBR anti-mouse
i ntroduced in mld di sease. treatnents are very

CD8 wengglepglaniibedy éM«f‘phir deng 236 n@b@ﬂmwn 7SaroRiess, @Aﬁeat 8 ug/ml

for 1 h@urﬂft‘!@!‘ eF§1L @8 ne e&g‘eQ:%ﬁtrf)F laGldfve i8E9ypaNdr BT WAk used as the
p<0. 04 ( ure F) ) 0241] In summary, treatnment

Pﬂmfw fRH-ERR. erdymna B seatiensiuery ingrpagscrincesiasiain B C-Elite
reageﬁ{z(&@é{cﬁl LdBs§ forWoeRinkfts P RYC eﬂle%@%lhﬁnﬁea&tﬁ}newgﬁthen visualized

di sease. Treatnment wth the ant ext en
using gnefakenhaneebDidoe the shomaped (Bigras BmitgchdelogyeBockford, IL).
el evati on of BUN and devel opnent of
[02464| oner UFerFepoRdary babehmgﬁvztéé)% emelaybs s¢qtions wierelgmid/egain blocked

o e, G oo R4 Taf AT e
Sectigyfs weredbereimcubated Mﬂlpmaamnemqus@ @4 MAD, clone RM4-4 (Pharmingen)
at 0. 5 ?P&Oﬁﬂaﬁ'ﬂt g{ef‘ aI,qu' tﬁe?ﬁ gx 0L E)I?té{)lh %f;']la%f&l é%t%gb%&was used

ucling proteinuria; i
as theqndnﬁTLaM:n—é.ag;a wAstermingngiti TBBT, sartioat evetk exeﬁsﬁcubht‘e:d with

e T e—

LAS Di¢gBasya BpioBpba mmd@teﬁgm’f Iﬁgtdrfifﬁllshiéaﬁ\ﬁ%szgtb@@ﬂlor&fwere then
eriment recedures Urinal ysis
incubBE B OGS FAC, oAl SR Hoe AP P-4 I for 3
minuteh aNMRItfb)lohaa fy/Zi%Ec&rﬁQiSﬁﬁd EPERYH A BRTHRIE! #6R 80 tminkfs at RT. The
USA). A drop freshly coll ect %d urine was pl aced on

Stalmag Ff@saeﬂ ﬂvaétt’f*‘?’b‘”é‘ﬂimzt?ii gping ViastasGRaghMacyor Iaahs) asfbe chromogen.
rip was imrediately inserted into the anal yzer after
[0247@I enoval PB#! labeled ?CHPP?}EE’WI’B‘P behilngowitenstained widh Mivagse

hemaﬁﬁkgﬁﬁ for MaaaueCARRY iR tapBk R akd 85Vl Q%mEQYx‘g’Lél/Mount
0243] Bl ood urea nitrogen was neasuréed usi

(BIOWW&?QP?%thHOBO%Wéﬁ*iBSﬁ@ anal yzer (Roche Di agnosti cs,
Basel, Switzerland) and urea detection reagent (also

suppl i edeymRagbe oPHSENS ScArkeN-IONA04H ody kigerk he

[0248yanuf acAn &k ﬁNA%hbH@} tiRBSwerd R AGhA bYEL 8. Nunc MAXIsorb
Preci path(tm [|yophilized human serum controls (Roche

immuppghatio3$4-ee)! Rlges (yarher 464 R vedre anted Brity pady-L-lysine (25 pl per
well, Q.Q)"lt%,cﬁlémarlﬁlﬁ@%:fdr M&r¥t RT, washed with deionized water, air dried at RT for
1 hr, and then coated with calf thymus DNA (Sigma D1501, 25 ul per well, 2.5 ug/ml in
PBS) at 4°C overnight. The calf thymus DNA solution was decanted from the plate, 50ul
of blocking buffer (PBS, 0.5% BSA pH7.2) was added, and the plate was shaken for 1 hr at
RT. The plate was then washed three times with washing buffer (PBS, 0.05% Tween'™ 20
(polyoxyethylene(20)sorbitan monolaurate), pH7.2).
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Stai ning of Kidney Sections for CD4 and CD8 [ 0244] For
CD4/ CD8 dual | abel ed i nmunohi stochem stry, 5 m cron
wo bhockodosnzen sections of kidney were cut and PCRES200TI006443

ice cold acetone (-20 C) for 5 mnutes, rinsed 2 X5

mnutes in TBS/ 0. 1% Tween 20 (TBST), and then bl ocked

for endogenous peroxidase activity with glucose

oxi dase for 1 hour at 37 C. Sections were then rinsed
[0249]n TBSTSeaiud dihokesf senm ezmjplge moarsap butfen(HB $Ht0. 5% BS A ¢.05%

rweefon 2! BPk chio® B Vete utosrtEndFP R R Bpes onlowed

by setal it dilatibnapuraghel wiiins Preistorb 20aK¥taubrhired @Ypetting system.

. rabbjt rum 3% BSA/ TBS f nut es at
serial §filos £ PEEYRp conobsHym g POks) TPt eyn GUTE logher backeround
anti- MDA BRGBEEL I@delE’Wefb @bﬁgﬁww fleadmicahamih] ORRWs P Bilutions of

nonocl onal anti “8-1(1 cl one 53. 6-7 (Pharni ngen
POSHIS%tHOW‘élgSSme@Je OR§{0 M@]/Smprfﬂi??edl SHbLR 5%90 foid dptytion pENZB F1
Semn{}egatlve control, a na ve isotype, rat |Ig&a, was used

as the primary antl-sera After rinsing in TBST,

[02503€Ct | ONBiIWRHGhRS Y l@gw’eﬂ: MREHAS i WaMBEEIE L€, using a rapid
reagent (Vector Labs 30 m nutes at The

plate xqbet f0 add 2o akef @hltwégcrtlm?e hgi @@alwa@edcmtqﬂbfm@tfﬁlat RT with gentle

agnat%;oﬂ Kkt ore‘ga@{léﬁ)swf%’%G lr:or S (flzflr y i a@ﬁ&&&&&?#ﬂ‘&%ﬁggse)—
conjugated butjynowq antibodie vas e@hdfei tagiacm “@Illo(@ﬁlauoif apti-mu-FcHRP from
acksGY T UBRRALA | HAhARES Th S éaéasg%hw%%} 1 Y8088 o7 dilured 5000-

s avi 0
fold it laesayi tmf&b)attedi thei plhteawasabcumatad—atrmléfmﬂ[]ﬁ Wil gen:tlleoagtatlon

Subst{z}l\]{g sc?)]]]gé op,; ée‘;hé%ﬁ@e laEmeo p%i@ﬁgng%?s? ée pl?lgt%{]? 8@?& x":cgarse Solution
B, botlselstaimed ffuen Mlﬂﬁ%@ﬁ@td@ﬂl’tﬂﬁ)&l&/& ad%fﬁtigeﬁnd ¢olet wgs develdpsd, Stop
sectio then j.n th streptavidi n- HRP
soluigf ascsiary G prerel i TRE b eRrlnand the GRS e 1epn e 305630 .
kit (Perkin-El nmer LAS Inc., Boston MA) for 30 m nutes
[025K]: RT. Apd éﬂs-DNﬁsmﬁlgothBsfpr thesarygriampgseveng galculated using the

follodvﬂ,%tfgﬁh .with biotinylated TSA(tm arrpl ification
reagent Perk| n-El mer LAS Inc) for 3 mnutes at RT

foll owed b nd rou ofy streptavi di n-HRP for 30
m ut es at ([;?T %%ﬁgA‘é%gl n&‘ﬁ

T Ug T/ecL%(d;A)g r ac‘,{}eog&%ta%g§ as the

chroanen 47T Ypual | a[‘)%z sections werelthen
wheré CBt(theycue poitpissy nbethe\abbdrbhyer ofahda aa@tmey:bhﬂolf s@furh mean;

High 8.teSio R R PG LaHat-obY BSPat PIRCeC Ko i e vahan the ut

pomtilag‘ﬁg’ms&)@b isange @bsoibatiek Qﬁ%ﬁﬁﬁ%i&hﬁ%lcﬁeitgb @dyldwdrgi galue than
4 ti ds- i bo titers were deternmn .
the clt oG DRIt v n aqtm%sﬂ%w&mo elhe. Qypespiae but Iver in
value(tl‘i:!}’:’f't}\%rcu‘?r 961?\1%&@21&9@&&&%“ fathﬁ‘QJthé—hi'gK%@&sz(( Zaudlclosest to

er
but hl%her in value than the cut point.

Flow Cytometry
[0252] Numbers of activated CD4+ T cells found in spleen were determined by flow

cytometry as follows. Whole spleens were harvested and crushed into single cell
suspensions, which were then red blood cell lysed using EL buffer (erythrocyte lysis buffer,
from Qiagen, Valencia, CA, catalog number 79217), passed through a 70 micron cell
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well, 0.01% Sigma P4707) for 1 hr at RT, washed with
dei oni zed water, air dried at RT for 1 hr, and then
w@omrawosi t h cal f thynus DNA (Sigma D1501, 25 POET/p82007/006443

well, 2.5 g/m in PBS) at 4C overnight. The calf

t hynus DNA sol ution was decanted fromthe plate, 50 |

of bl ocking buffer (PBS, 0.5% BSA pH7.2) was added,

and the plate was shaken for 1 hr at RT. The plate was
strairtehemdwbsheduspdended forrmeH couitk. Aaﬁiftd’lg)lbmiefcé feaiPB8] suspension was

mine A G PG ARE  SRSPNSBEDILED) g o

kno»\smmba&raﬁmnaSﬁﬁwlbdﬂlﬁrfe%as(tﬁa&un%rﬁﬁ@ﬁ%paﬂ%ﬁ%/w cytometer from BD

0, 0.0 Pr.ocl j e 3000) were prepared; an
Biosqifet WTepEER AL it PO O UERnER DA By SEPASs fo pfmixture,
the tothll tinh R Df PPE E:@ll{f&ﬂllwbta RaleulRtRICAnSl s@Bséq%Qz(xy Med to determine total
aut omat ed pi petting s#?t em Serial dilutions of

numbecs ot GellesuLBAPY BT oR:ton the 1559t eash moysealier fymhes FACS analysis.
ow or back&; ound anti-dsDNA anti body | evel) were
10253 epar ed0ilx 19 heellsanaatpsating pmopRtolilugrephorgidoniugsied aptibodies

AdB&BARd 8 l%%&i bRliceSHF
;v:;:qg q%-@ | %BulAEd b ice¥®! g?}%ﬁ@th %ll@ﬂ@& b¥ Sﬁsﬁ%g%??%lg%uffer

SPra éﬁ&uwds%ﬁlpﬁ@s-% @%Ehermmnéelt weta}%mb@ 3655, clone
RS S PP 1SRl s 88 ol 7o), g oo

(BD Rharmingan, Icetahi:@ Ittmlb@r$5323ﬂa wlonedhbAF3) or withestivil4 anti-CD3, and

L L AT P —

SCPaI‘aBbIII o( QB‘h’dnd(ﬁDaﬂt cellsusikraHBP Sfaeli srackgmisitbie for CD3 but negative for

Resear c apboratori nc. er

cp4., SEHSRESE P AL Ssb B A EASR e SRS cyppgmeter from
BDBxbmqaicag.e was incubated at RT for 1 hr wwth gentle

agitation. Substrate solution (25 m per well; one

part TMB substrate plus one part Peroxi dase Sol ution
EXABIPDE{2: TREATTMENT OF MUKTFIRRESCLEROYIS VAT H IN2N;
DEPRETING @DAANTIB@DYped. Stop sol ution was added (25

m per well of IMH3PO4)- and the plate was read at
[0254450/ 620Therfol[Mahg ketAibith 8 SerfdNAdfarbed@diitsithdteletongtratt eat a non-

. | e e cal cul at ed. . usi the fall
deplef e ipS BRReqeBr s oHioaB opS 1S PipRLPEaCROpE Y M5t TSBPHpgnGecof the
antib3dy isBenpah&] @B e sraemptiry kAAdAAYE EME an Rk mSRh R atments.
mean; Hi gh A450/620 is the absor bance (A45 20) which

[02551s cl OSEsperirfieitl attbi@httind éhc¥ghdlemyEiads (HYEFd tan Bl himatory
Low ?450/ 620.i s the absg@ﬁﬁg“il A450/ 620) which is

condiyogdie FUBLECTVaTR YT fhetimilprties © Mo; it bothfseases,

demyleBnktih &khld indmgaged ﬁéw@fcoﬁ&ﬁ:tﬂcﬁvﬂnﬁﬁgﬂﬁgg R@iaﬂﬁng and remitting
¢losest to but lower in value than the cut point; and

EAE ppeiced by ggjeefion,of preteokipidoprotsin (BleP)inegtidaiss émv%lpw:des a
usefult pRRBATcal ity Rioabrsr N8 (Y&l U.%.,ti\liﬂfér Lhe KaHSusR@o86) “Experimental

Autoimmune Encephalomyelitis in the Mouse” in Current Protocols in Immunology,
Coligan et al. (eds.), John Wiley & Sons, Inc. and Sobel et al. (1990) “Acute experimental
allergic encephalomyelitis in STL/J mice induced by a synthetic peptide of myelin
proteolipid protein” J Neuropathol Exp Neurol. 49(5):468-79). .

[0256] Figure 10 schematically illustrates progression of the disease over time after
injection of the PLP peptide in this model. Injection at day O is followed by disease onset
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Fl ow Cytonetry [0252] Nunbers of activated CD4+ T
cells found in spleen were determned by flow
waeyiooretosy as fol l ows. Whol e spl eens wer e har vest/Es20atiane443

crushed into single cell suspensions, which were then
red blood cell Iysed using EL buffer (erythrocyte
lysis buffer, from Q agen, Val encia, CA catal og
nunber 79217), passed through a 70 m cron

(dayc@i 1153 tremiissizm, (daysdl 3-B8)) ané selaper(deyg2$-arnd et oncafthe Stud&\ at days

ach cell suspension, wa d with a
60-70]. SRnd T o Big R T ioal KBS W, eebiened en Fo e cho diseases 1 -
hmplﬁBGﬂhmﬁQimﬁ weslkrks, oot BRACE thﬁiﬂaﬂr&ndﬁhﬁl mnbt\waﬂ‘cness 3-
FACScan(t n) fl ow cytonet er fromB

an
partig} Ija Fgﬁ’c VP ehkFPRPICkRBiad livghy parphysisppnde ¢ mfgﬂbamd state, death
by EAE( estrifieapeyr h&ﬁa&&@ﬁiﬁ)nfs Olin RRGBhEM¥id afrowshEdibAkdhe time points at

umber of live cells couid be cal cul’ated and
which d{?@ga% ity thg en-depleiiveds i petibastyaasipitfipggdsingtudies ¢omparing
the afid {tR bl Erehipd wepée' & f '
ea UW Tolifs aﬁa yesnl - i &‘J]Eat% th@@lﬁm%)mﬂfﬁt \@fntcﬁ other treatments
haVCé@%P@tﬂQ\’@W&%‘f@Wtodﬁfe elfqutlr’@phor e- conj ugat ed antl bodi es
added and i ncubated on ice for 30 m nutes,

wer e
[0257h| | oweln Wis madeli prpclinichl efficacyofirfosrdepBiinge@Dd @ntibody was

oo g AR IO CPER G2 o

antlbody,aandglamnmﬂ a@@ﬁ@ Y‘Bppfcdooa ). 1ISTAZ)) micndera itinu e chBDay 0 with

the PER@LS‘B—P?IE B@B&l@ : 3%%5%}2{%@ a@%ogt(%“ﬂ# W§\)e screened

3x/wBtlofacliseasd sa:lom};, mmed a&&ﬁr @Bterind) endgddnts HaktdpAdBology (brain and
CD8 T cel]s, since

spmaﬁ%é%cia' tﬁatgegrm}% grgf h yﬁﬁﬁa%erbﬁfeaﬁ% agstqt,\;glcpdyere@pmtored for
diseaSasqyres thearrandsiaizyd Qﬁtotgx‘oﬁﬂsQWt}ﬁ? yorap@hbl didkade scores pnor to

e R iy A
onseM@%@LﬁTﬂebﬁoﬁ%eMdt BePYa[ &%ﬁ‘lﬂle ttBeeH Gh by gTﬁ@ 'i1§n depletmg

fort a series of experinents that enonstrate that

CD4 aptibrey &ie sy trebantindyped-AdsIge e alphd-$ irfegrin antibody, and

glatu@.frfé?héé%t@@xleré@gﬁlerm 3%86?%.{ FG}B ce of the antibody
is conpared to that of exenplar tandards of care and

[0258XPer | NERE:M vﬁh%?@ﬁ]m&?l 11{ &%51454 'H%Eﬁﬁ{étr?dﬂ depletj ing CD4

aut oi mmune encephal omyel it (EAE) 1s an in
antibpgy yrad; Wik muringed SATS Bl7 mmansl\@mm YTE]7 mcmded the heavy

and l?gh@'l:i\aﬁﬁ 'vﬁﬁgocle e% iR b ROLR Ydfdﬁgﬁﬁsa%%lbogg@el gk gam of mouse

results In nerve condlction and paraly
IgG2réEaysthain @mljkap@mllght nlngAElstzmi wequknbys. |Ti]eelmetajvg mhaxh included 2

AN L TN AN e—

humz(nsrgé‘xl resigues 263 ard mm Kavepbeen(chaRged toRxpend)ment al
Aut oi mmune Encephal onyelitis in the Muse" in Current
[025%r ot ocohs illusttatediindtigugy 11, the non-depleting CD4 antibody was superior to

CTL.A4-Ig and glatiramer acetate when introduced at disease onset (treatment initiated at
day 8). Figure 11A presents a graph of the clinical score over time for groups treated with
the control antibody, glatiramer acetate, the alpha-4 integrin antibody, CTLA4-Ig, and the

CD4 antibody. Figure 11B presents the average daily clinical scores for these groups.

79



Coligan et al. (eds.), John Wley & Sons, Inc. and
Sobel et al. (1990) "Acute experinental allergic
wepmepbmbnnyel itis in SJL/J mce induced by a BYRUR®DT/@6443

pepti de of nyelin proteolipid protein” J Neuropatho

Exp Neurol. 49(5):468-79). [0256] Figure 10

schematically illustrates progression of the disease

over tine after injection of the PLP peptide in this
[0260bdel . [Thp €4 antitaidydens Dsa mpfeﬂbi' ONETLAY-IgiveiemSi@troduced at the

rea RSB BT R B RS
prescitsan geuptiof etk aimdiul (Qad)renﬁruf BRJoE gloups BEAEI Hith S ShaREIthntibody,

tail hind |inb
e B genendiicn oy, fElabsinef arssate and taralphi-AdnPERD anibody are
meff&hﬁ%%fﬂﬁs t1§1 CPcﬁr'M )tFlghrJUZijfelsMS H@raﬁfle}'a%b%mlf} clinical stcores for these

ete ara]%sm - nori bund st
gfoul&ei?‘ﬁ C%CT@QGYIF*? thed 6|aﬂhmﬂemé rﬂga@@taé‘,welqii thige independent

expeﬁﬁQﬁﬂatlc arrows indicate the tinme points at which
treatnment with the non-depleting CD4 anti body was

[0261pi ti at ad llmlstfafté&h%g&%f‘i@amé@wbﬁnﬂa&l &QQXltsx"'sm%&r%WS CTLAGIe

treatments. Dots indicate’ the tinme
whergingredueqddateria dissasralieeatioen ipitietedoy sllay zsh &igure 3 Bepresents a graph

of th@f:l‘n%‘é!ﬂ' s\(:@re cg\%? Bhde cﬂ[0)4 gI'JHtp§ tfégg: A wiPHeS oh{}bfsﬁ{nb%td& ¢fﬁ%§4-lg, and

non- depl et1 ng was conpar éed
the C’J)‘b@rmbo@w &igure éalﬁ prekestsrthd evjeragsoda)y cHiil¢taMedrgs famnhese groups.

tate
The FERTRLERL §ith ol Bl CIA BBl BTy ot wwe
independemeRpeBRedSl peptide in CFA (conplete Freunds

adjuvant). Mce were screened 3x/week for disease
[0262]cor es, Temtmentertiab amn—depl'etﬂng G4 anhtiteyldplacithsed demyehnatlon in

EAE A% BB LRSS SRR N ST R iz
YTS m:mmrmpéﬁmedt)%gaenw@neﬁeam dTaRe héute pAAse A didth&: (day 12) and

s,Wth co e di sease scores prior to
was Q¥BHReRL rnipaiTRy BB thecipitho ding S Spenal Gheroh otsye heested, fixed,

and sefif&t With 1RRbIEBa Bb@egﬁﬁmctwrh&gstﬂiﬁ eRa& MPSEL dRk biRY. ’ﬁhe outlined
4, or in the trough on

2& P ak of dlsease at day
areas SEPICTAEPAH ShoeBpt Being: %Elﬁct%pv%%ry reprpEengasiveras|the e average

dem)@ﬁhamijg@or(q]’éf@é}oﬁ t'he al pha-4 integrin antibody, and
| atiramer acet ate were delivered 3x/week at | Ong/kg.

[0263]0258] Q8RN WAR hel (0L GREBSHY (nfudRESLY $XPPF) ﬂ?d"lteguced CD4+T
t he non- depletlnngDA antlbody used was a nurin

cell infileragerin the gsl emtiking BAE maqdi7 For erdmplecintspinaheandsections
taken%&n'dnﬁﬁﬁls %héé}@ 60Tt BhiBaki PG@atHeﬁ@? 1&%d§a§&2c? for CD4 and

I body, cl oned upstrean1 nouse heavy ¢
CD8 aﬁ'n ee%@abg(é abgvgtin Example & oRBdarhut SquEﬁ¢esflltfﬁttewhemdjaced in CD4

antlb&lj‘)airgaté&]Qﬁlmgag%ﬁﬁnﬂ&géfm&gﬁgfénqm b%}eh{eatsnggglghd, ng

He Fc receptor regron (resrdues corr
026412 DAy 50452 BRIy R, PSR
immuynggorippleat, showiBRs camil mWai/\ﬁﬂlw\ungtmnd infection. For example, at
day 8 following Listeria infection, 10/10 animals treated with the non-depleting CD4
antibody (murinized YTS177) survived, compared with 8/10 animals treated with the
control Ig antibody, 3/10 animals treated with CTLA4-Ig, and 0/10 animals treated with
TNFRII-Fc (Wooley et al. (1993) J of Immunol 151(11):6602). Treatments began one day
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CTLA4-1g and gl atiraner acetate when introduced at
di sease onset (treatnent initiated at day 8). Figure H
wo@ree®st s a graph of the clinical score overPe€T/Ds200D006443
groups treated with the control antibody, glatiramer
acetate, the al pha-4 integrin antibody, CTLA4-1g, and
the CD4 antibody. Figure H B presents the average
daily clinical scores for these groups.[0260] The CD4
prior winobﬂliyiomlgﬁﬂ?l,égtkr&u\pﬁﬁ bR linitigl ﬁEbMQbﬂlgNgecﬁd’f th@tHdi’ﬂii&ﬁds after
eak o I, sease_(treatnment inifiated at day
Whlcfia'} ttheagvp YiCH St ahS%sai&?@dwe ke fargliraionof the QBH s
raph, of the.c lnIC score over ti for. grou
0265, 37 ¢ bGASSHE i) f%ﬂre&rfp?rﬁawh the T34 aptipotiy pilectiucly reduced

CD4-CEI¢ec&8i/1ﬁéﬁﬁify c@lisini thé BRIoda g 3uentRp df IhdesBtPha4coshcDs T
i nt grlq%gp ody .are |neffect|ve at this tine point.

cells per wiiged b ilaveyiactgais shown tar ermalgigraied with the
contrdlntfHBEF &hE W&nubﬂ&? &f EEEL40BS @O WalBarkBEofdMfector/memory

anti body is representative of CThree independent
T cellsyyserespating less tmp #% pE Ticellsin blapd ¢f parrmilgoice and seane increase
upon BXE a@&élgﬁrq%t"i@%?gtlc% D eagﬁfﬂ-ﬁﬁ% O UrlikétTith, Ay‘a}tf%ghe pon-de yple:tmg

i ntroduced | ate fredtment initi
CD4 aajbodyi dpgreasadihe muatenpb CE4gfca|tih vdfhouhdeartasniin te rsumlveaf of

s 2Ll i s AP Sl BRI LRIl e cqymcd s ay
46. presents the average daily clinical scores for these

roups. The effect observed with the non-depleting CD4
[026Gnt i bodin susnmaenyy Gsanicat with noh- dapb‘:tmgdﬁép‘@ adtelvﬂdy is efficacious in the

SRR I ehBupt ROk BE: TRl N AR e

scorefnygalt meépmﬂ'hs @ﬁimem'bnmrt ldetdeasedrtiistblagy sCofESIVBratmirdespinal cord,

cecreh B ) £ ER WD bS5 SR G BB P PR Pl Pt ot s
T cemmmbmx Mhe eﬁldacay bethe Obt iaatibedy Whesujletioy toahate®yCBOA4-Ig and

naI chor re harv&ﬂ{ed flxed and stained with
glatirg BSfcefaleang 4 deast maieh edhihat At theAlpha-4 integrin mpepelangangibody.

| ue). The outline reas depict areas of
(0267 oo i | FRHOR: vl COPHRPOL et FlEse oh e AiFerena¥iSupadel,
MOGB&itiRMAsaEa EBleRYe OsNBIORIE A MEIG fHolbPdock %@éﬂow periodic
Treatnment with the CD4 antibody (rurinized YTS17
remisgiogs apd i hwg e #n Fogtgichrqnig moglelefdMiSn Arppid feversalin neurological
symptdth@Ras BE¢eredl itthd 1GAEORI SdimilaPlo t@lﬁ%ﬁ%@f‘ved'lﬂ tﬁé%ﬁgk model,
cord sections taken from ani nals at days 60 af
when; tigatinent begap pear the peaknef the disggsel Asshovar lallﬁg'éreflés tre@ment with a
-Rp:
non e (LB EhRoD s TR ckiPLmirql s e Simpla o
treatrpgfit yethscepiral enpbedse CALAA-Ig 0r polepketing 632 antitedy e d
animals. [0264] Mce treated with the non-depl eting
CD4 antibody remai ned i nmunoconpetent, show ng nor mal
Ex LS ng Listeria infection. For exanple, at

Flow Cytometry
[0268] Numbers of effector/memory cells in the blood were determined by flow

cytometry as follows. A fixed volume of blood was collected retro-orbitally into
heparinized tubes, then red blood cell lysed, and resuspended for cell counts. A fixed

volume of each cell suspension was mixed with a fluorescent bead solution of known
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day 8 follow ng Listeria infection, 10/10 aninals
treated with the non-depleting CD4 anti body (nurinized
WO IBYiossur vi ved, conpared with 8/ 10 ani mal s PCEHESEA7/006443

with the control Ig antibody, 3/10 aninmals treated
with CTLA4-1g, and 0/10 animals treated with TNFRH Fc
(Woley et al. (1993) J of Imunol 151(11):6602).
Treat ments began one dayprior to inoculation with

concdritgtion ifor dététmiaatiomof iosdl ndmbersoff celsybiepuddtiqnisdor the blood of

t her apeuti c after. |ch t herapeutics were dosed
eaCthoug?rﬁfElﬁm V\E |on of the study. [0265] As
| tre Ladi
[026@el ecti ESI ‘&%Jiclseﬁ S lnmf‘%fnec o{)i;]ﬂn%;n}% y ce?% pag%lﬁteumdles

were QH@&ﬂandThxeuﬁam@ eﬁ 1&'8‘ fol OGN @Y, foHoW@(DBhlv@@Bm“g veigh teld buffer.

s Sapa LB B BB B8 bt soss. o

RMALDE a8 aﬂm@m lh &7, lAdil d Onurhb 2358033 sclenesB-64m), lmf)tmylated
ffector/menory T ¢ efls

anti QS (PS Hvarassa, Aains FiEber aiiantote Jh LS Dad il washed.

Bloo%_r%ef‘s ek ey el-onuERith E@e;ﬂ@sﬁﬂﬁtx)\?@t(@])’ PA&r2A88en, chialdgdetimber
g, the non-depleting CD4 anti body decreased_t he
55406@ntad wishabagain.e Spmpigs tese enaleidysiiow §yiometiy g FAGS Calibur
In this experinent, treatnment was
from%}@ﬁﬁ%%ﬁat day 14; cells were counted at day 46.

[0266] In sumTar treat nent W th non- deIet| ng CD4
ant i bodjuxel East Blug 2 of SpinalcGord Sections

[0270L| apsi hyrebhast ﬁlmstmeg "T?%%FtrFPéﬂFd\M“tfﬁnPh]é“ Eﬁtti BEg{fin
embdRER %@ﬁx‘%ﬂc&ﬂd‘ REGSHedSH 2 &ﬁﬁ §ﬂmﬁ|c|ord sdBBioR® Wél*@déifarafﬁmzed and
i

I nterventi on, decrease stol ogy scores in brain
ydrsqad fa PS5 Eothianl cEheyawerg tiomustaipgd Oﬁ@mg!)mat lpast ﬂﬁ ﬁlpatsé in Iofuml Fast
and decreased |

Bl 08 AP BT PR O SEbATR Y BBt e st ahed in

dHpO0sh i wée tﬁELMfeJrenaat&i 1y @litlElgARmeaaag i 8,058 Hthaim carbonate for
| east matched that of the al pha-4 integrin nonocl onal

10 ta? sdvougs andten]thrpugh sensnal oknges @D70%nethperlyintid gryand white
H . H . , H f . .
mattgAtté)%% b@yﬁ%@lsﬂéc@ efﬁf'd%ﬁ ePBnER gtglqed% s 1! Vgﬁlgtv peuc@thutes at

37 cp%ts&ﬁirmi% kIS0 Q&hﬁd}dteﬁ%ldvhy&teaee aff) neiateRl. See@heehan (1980)
no eI f MS. A rapid reversal in ne éogl cal synptons
A S £8 stofechneloo g d q%aé)"tothat
observed in the SJL/J m)del vvhen treat nent began near
t he pealgigbribhgfedtis®ase. As shown in Figure 16,
[02741 eat mensicy w&eanmme@ﬁk@bemswlm 1de,oloetacm@)y Edfdning Units of

anti body decr eased I | n cal
ListqrgaPRRREORIER (MR T2 4r1r ™D A C B 1 g To ot Pes. anp

inj eék‘dﬁ' Slthd thdabBloalt Afidiies Bx ﬂ%‘iéﬂ'@'&t@hs @lmq%&bHreﬁmﬁbpa/quwalent to
tonmetry [0268] Nunbers of effector/ mermrx}/ cel | 3
20 n@gﬂ’ggs@ I“'bé %Pgsg&aé,s%g épeoc;ayfgr&;\‘,to Listeria imjection; oses of 100pg

(5mg/kg) 3 times per week were continued for 10 days following Listeria injections. Mice

were monitored twice daily for signs of disease.

Generation of Listerig .
{02721 Listeria virulence was maintained by serial passage in C57BV/6 mice. Fresh

isolates were obtained from infected spleens, grown in liquid brain heart infusion (BHI) or
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cytonetry as follows. A fixed volune of blood was
collected retro-orbitally into heparinized tubes, then

wo ed7hbwer cell |ysed, and resuspended for cel PCYUSZUF006443
A fixed volunme of each cell suspension was mxed with
a fluorescent bead sol ution of knownconcentration for
determ nation of total nunbers of cell subpopul ations
for the blood of each nobuse, as described above in

on BHEXAP bRutek. (i 08 Ubs TDetrgilt KATK Bhtteria et vdEiRd RgeA8MYN!

of fluorophaore -conjugated antibodies were added and
resuspendgd it #arils PR erndoitosd ahi80U ds PBEovitih #R% Bycerabhi ng

with cold buffer. Blood cells were stained with

i - ' _ 55305 | one

By ot L R

CoO 10, ﬁ"e’ IME7Y  biotinylated anti-|COS (BD

[0273bnar ni npfrfolloRing sgys ﬁqrfha%ﬁer@sﬁmeww%tfﬁ.d_ilmgﬁt,ratamft anon-
depletif@ CD4RSETIRS dy, B0 ak®ln SonYBA&Ridn\With $hyRbPRShoME Mnoferil, is

_ streptavidi n- APC (BD Phar m ngen, catal og nunber
efficagiong 673 proghigicshaipdg! alg®iB. Sanpl es were anal yzed by
flow cytonmetry on a FACSCal i bur_ from BD Bi osci ences.

(02741 yx o Peha NPV Elanapsegneste! ohShEIwasslegerdd #isyg in Example 1. In
this n#&i%y %l}c;dl-i%l‘c%'l efffaby BF HRosldepRERS Cﬁﬁarﬁﬁflofdggr 199, described

ormalin fixed paraffin enbedded spina sectioned
abovedtwas comparyst tedhatcfrainarebinlingrontrobardidiody 4déscribed dbeved

D R
CD4 ggdodpapddMEt.ai n was rinsed off in 95% et hanol, and

the slides were washed in dH2g . Slides were then
[0275]i f f er éFreitaend ob Rk AREVY niveprasiinigiatad 0 .90%emihis ofiagen Mice were

t h h .
eGP L8 118 e SECEOTBATE LIS BBy s,
the onset ¢fthe eapdrimbat, dactt reagmesthgrdup Sichdled 1danizet bfwhich 73%

) in i.th cresyl j ol i nutes at 37C, ..
exnibf S pRFEPUGL IR IR E00 BB Mool 5mieckl el ipegee s
than tll”_r?umtvﬂﬂch Gestnihe egta?i(ig@8@1) th'Engcgéﬁzhél?‘rﬁti LcBrsa?ﬁflidd}ﬁ Example 1 above,
. i st ot nol p*v.. 2nd ed. . -264. Listeria
in whidiedndly B350y fricd ewe GiorOmall araiewncan, Mick iserirgated

continMdubly FBP O thoa@hOWith ERAEH d&bﬁtrw}\b,sth@fnohicﬁaﬁ)%tir% CD4 antibody (anti-
nonacyt o}gene% (strain #43251 from ATCC) in_100

CDHMNEI(CelEepto? ppsombingtion ¢fjnomrdepietivr anticCRGsd MNVE. Mice

were AHdhitBRAI 85 cidngks §il %t@ﬁ&ﬁ@(ﬂﬁa‘g@ﬂ% FFIrodEB YR Qescribed above in
equi valent to 20 ng/kgs, in 100 mM PBS) was starte

Examplfel ) disefie Rspetession sanersuaviy ) Bt nomdepioieg Ch14 atbegy (YIS177)

| - (0]

v RIS T3 8 LSRG QYA MR I e o

either 24 @ aily ofr Omg/ ks daibyf (abfivsaade co@binatian ivath e CD4 antibody).
Li steria

[0276] In this experiment, in which treatment was initiated at a severe disease state,

the individual treatments with the CD4 antibody or with MMF were not sufficient to reverse
severe proteinuria significantly (some mice improve, but the numbers are insufficient to
meet significance). However, combining the treatments synergized to show a significant
effect; as shown in Figure 17, a synergistic effect in the capacity to reverse proteinuria was
seen whep the CD4 antibody was administered in combination with MMF. Figure 17A

illustrates the percentage of mice under 300 mg/dl proteinuria at the indicated times after
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[0272] Listeria virulence was mai ntai ned by seri al
passage in C57B1/6 mce. Fresh isolates were obtained
wo ewmogsect ed spl eens, grown in liquid brain PEHRDS$2007/006443

i nfusion (BH') oron BH agar plates (D fco Labs,
Detroit, M). Bacteria were washed repeatedly,
resuspended in sterile PBS, and stored at -800C in PBS
with 20% gl ycerol . EXAMPLE 3: TREATMENT OF LUPUS W TH

treati@pyt. ANTInBODsatioN @@BCMT@II@HOW ‘Iﬁ—bdmﬁn@mv STthVIMEF (CellCept®)

resulga% in V§1 :tecsrg%sié ]f %Sal > exhy fn&%%@@ppgh e?rg\%tgf; 1&c§?%ﬂg a reversal of
nephzind sympoamdinnaty kite wagehdiﬁyase ol s o€ obdiredd in, grbﬁps treated with
e BBt BB R 8 5Bk S5 U B 17

showkxAdPieerkagd 6f tolteSre vaeed fropy 307 m%m plotgihlitig mo@fng%ne month of
non-depl eting CD4 anti body (YTS 177, described above)

treatielt conpared to that of a non-binding control anti body

0270} . A3 BRI FIERE B iS RGN 8 BTy R Defpstibody in
comlﬁﬁ}ﬂtl (ﬂmvitb Mbﬂf%ﬁia}pﬂlﬁlmé Ekzﬁr%]greEEl%ﬂRP%ﬂ}esquM% ¥8®Yd increased

at 9 nonth ce were

ted
survigel Eigies i%‘i‘ afzﬁl 6Bl PPE dases P%nmﬂﬁ%i‘é eng/kg pergayipFigures 18A
and i@ﬁﬁﬂ‘l el ernfa?tlﬁ IFTE Q1 SE AETSDIN Tf()j Iﬁgﬁﬁhoﬂ bof BF]? depleting

F)erl nment, €each reatment group I ncl u
CD4\m ewmw 728 @Rorg reﬁﬁeetiwmmaa eitbev@hs ngm dspleGng @/ antibody or

MN[lé L}%% H]Riﬂgl 3 134 §8§ H%rr@fe‘f‘&vc%rcgng{)ﬁ g@&ﬁr taﬁhgocﬁ)b Bated group)

hat at treat rrent Wwas
are d@%g@%ﬁ?mﬁddmrﬂb edvaives FExagrphps thatdudweye statlsmhahdilgmficance Vs,

the ri@Phetioe GOl b esfhife f¥“e nus‘l"éﬁ’? or “two hont hs W th
[027%]l t her @%ﬁl&lﬁ'\@% &ecP onletrj)e the ¢Bg aggﬁ%ﬁ?%ﬁ?‘i? gﬂ)f/lgfwas effective

in demb}nsmg pr@tinngaafigucDg 1Matdk/lﬁnulbxblé&:dﬁﬁfaﬁsﬁﬁ) anzngme @f proteinuria

at mctn?l[l C?{éggrrelgg ealt,g {léb%lﬁllq rcil\jvﬁl%lﬁc’l 3 Wa ﬁBBé?Cg\gg?%ﬁd group as
the rdardmsducmtwl lgroufh dlmlts d@:@rﬁﬁpm@ewwﬂﬂtﬂobﬁg&g(&ﬁﬁ§b?m alone

was ., del.ive at 5 [ ntraper| t oneal
or in ERBPITHPESETLHS HE AEEOd: FEATPL LI 196, WoRK gsuls for
groupk&iréa!ed)vivltﬁ Qﬂghg/ggdﬁilf/ Yf Mlﬁor&r orl ifl cRIBR RN With M D4 antibody
C‘ﬁé’hﬁ f)l%) [0276] In this experinment, in which
are PEGF%%FF i 1 Paf%fsregﬁe songes) drentepl gaubedystreated) is Hesignated
in bold)dhd belygp vAlePEFBRSEpsthithchidCe Hafis@iH & %ﬁfﬁ/ca%e V& the reference

M\/F were not sufficient to reverse seve roteinuria
contrg} yridesigared pn tho gwphs.cEne rﬁapbs/éemmratm@ammm@mt@n of the

CD4 agbddy fiaabhvit BrdB&ld sﬁgﬂgbsﬂt%ﬁgﬁgm dé@é@é’lﬁ% gr&gfm'ng'lﬁ] the model,

thetreatrrentssner to show a si
whilesreatgment with §ﬁ@t\m arlﬁlbpdgmn@ -qnp4 aépmé\rtyn?salpoe éid mattshbw

statlshbﬁl)pﬁgﬁ?l'c&% rE@ud’tl%quﬁifothn%{‘lgl nuria was

[0279] Treatment with a combination of the non-depleting CD4 antibody and MMF
decreased the number of CD4" T cells found in the spleen. As shown in Figure 20C, the
number of splenic CD4™ T cells was reduced in animals treated for two months with the
combination as compared to control antibody treated animals (p=0.002). Effects of
treatment with the combination were also observed downstream, for example, in B cell and

dendritic cell populations. For example, treatment with a combination of the CD4 antibody
g4



seen when the CD4 anti body was admi nistered in
conbination wwth MM. Figure 17A illustrates the
wpesocaemosge of mce under 300 ng/dl protei nuri BCHUSI00E006443
indicated tinmes aftertreatnment. Adm nistration of the
CD4 antibody in conbination with MW (Cell Cept(r))
resulted in a net decrease in mce exhibiting
>300ng/ dl proteinuria, indicating a reversal of
and MdHh dad;rﬁaseslthanmtben of RizBycellafeunskiaghe spleernge showin lmﬁgure 20D

obs ted +
it kEBTFL B SR EE BOLY L, HIARSI GO spinic o
cellsantliBoB\cells wb/hot diegurdeplbfibn ofi dwscells dyphbe ewthicaiyeapévidenced by

total %‘?h ev rsg%@%g{ﬂ ’é%ggg%l%l 1?%%&5\”??) ria %@% Lr%"’ﬁge%ﬁv&% In fact,

an m@fﬂ%@irﬁﬁlﬁ@ﬂ m*gf célha:jmiBﬁ Blegil eirmbgs Glad norid ihally gfdups treated
conbi nation with MVE de me {0 progress
with SRS M A0 SHEDRBER S P I et R P PglieddME,

8B BNE1ASEI thade iRGcRsH8HFn &b MME fiefly GicRRY). OEA" T cell and
reSpl n Iefl gures 18A zfr;d 18B an%sxﬁS m ls er)n%%{? in Figures

B2 Bigd! niprabars mjere defereinge |bbi£}q“bﬁyteme% r'?ﬁﬂé"b‘bé%ﬁ ﬁiﬁgc’éﬁfi above, using
antitdRidsl8 qa’erﬁ‘x@ﬂ tWanWﬁ§ cﬂpbgptﬁglfu%‘st drMQhérh@é’in% 'tﬁi{?‘ércéﬂﬁ@ge of each

non- depl et | ng antib or MW al one ur es
p0pu1=8mnlweswfé eff terad hé@Pth?ﬁ'teﬁbH%ﬂt(E&@ﬁthydhe total nutnber of

Iym;ﬁl%%%;gg téﬁﬂltng G TP e Ea}?s%ﬁ%ﬂs dgh Belﬁpd(tﬁe nﬁf%ty of B cells)

ues for groups t I eve statistical
weres:dngiﬁ¢Cbbmpesluse steinéng fof B2BACETUSN erd LS8 ArtsBgaAIEa4S and

anti B3 R R B e ™, e e Fect i ve i decr easi ng
[0286!1(“ ei ”%Je% melit §4hS chtntihdttit &3 h@g H}ﬁ' Pfeﬂh U R dndMN_{F

protelnuria at nont rea ment, usi
also ﬂamestdd the metnhedofilighh plisanac celts ad illastratod chythueca?-@E The number

o ] Y A A ARES EAP BR300 s

Plasgardkils &Idr@memmérl b eheGRA&passbionad s yadeeaprie serfighf plasma cells were

uelA V\hllersultsfor r treated. wit
thost s lrcerit Ipsiome GRHS EROHSD GFDIEFEgRY el Brf Hbh ATo%es to
synde&¥h-dhl ngdJYW@f%Qrd?ﬁ BYEPh&¢hihBer| QbdhpardfdBs whh€ performed using
reference _control (control antibody-treated |

Dunpeit’s gpeihed Wit the P%ptr%l REUBRH rpAted IPUR ap he FGERE qangre! group

(des%ﬁie@\iﬁ bdidB! &ﬁié{ﬁ?lp valu@Rirbs %@Uﬁ@th‘é@actﬁé‘\% JraiBceNg gnificance vs. the
control are designated on t graphs. The results

refergapp AR Ee designatadeocBagrak: i on of the CD4 anti body
MVF provi ded significant benefit in decreasing

and
(02841 ot ei nuYirdlarly. EreptmepgHwith thherabinaiion abthe Glp4 Anidhnityragd MMFE

decr@:ggehk?ﬁ’éj){umﬁéltéf' 1%@!;»9&@1@@ 1M 8iRNgs SHolw A FigRRVEOF. The
statisticall dgnlflcant reductlon In proteinuria.

numpgrzqut]sotvpeﬁwnféh@ plesa geltowns Aeieimained by fleay cytometry basicaily as
desc% n%(ASBJ/LBt}!’lgg}ngpﬁlsa@%ﬂek??%ﬁ%do#% @ﬁﬁfe@ﬁéf?@f gﬁﬁecan_l the

er of CD4+ ound | he spl een.
syndenaxﬂl Qi vROElls thab watenirgatind fardedhéxprebipn Welzs:etm sswm-swﬂched

plas{n%cgéﬁg ge{pl?csgﬂlgn% etsro%ﬁ‘éretgaxg i)ngf &Q., Té@,t 1@]%, Wc.).h Arﬁﬁ)odms to

syndecan-1 and IgM were from BD Pharmingen. Comparisons were performed using

Dunnett’s method with the control antibody treated group as the reference control group
(designated in bold), and only p values for groups that achieve statistical significance vs. the

reference control are designated on the graph.
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conmbi nation as conpared to control antibody treated
animal s (p=0.002). Effects of treatnent with the
W@ ooobitems: on were al so observed downstream f oPCT/US2007/006443
exanple, in B cell and dendritic cell popul ations. For
exanpl e, treatment with a conbination of the CD4
anti bodyand MVF decreased the nunber of B2 B cells
found in the spleen, as shown in Figure 20D (relative
[0282] 0 contTehtnidtitivititfie comaimaton ralsmrbsuch:t@e ﬁt;l_m})cr dftgerminal center

reduction in splenic, CD4+ T cel
B et B tie Hap AR SR deiet b2 e S B Rg o o
cyton%ydﬁ@fe@ﬂ Ry detiakd Qb¥ve. 'E}&ﬁhhala:ﬁdteBB &11@@+dre iﬂemuﬁed as those
counts ( ures 20A andé respecti vel, Infat
cells BP Yok 50 ieai cn C RS e PR (i e o from
B2 ce‘ﬂ@swﬂf%% é)ﬁ)f&é@%lﬂ)%ﬁ%ﬁf;SéatAﬁiikBQQb/@@&éMgarM\ED% were from
ination with the CD4 antibody and with 25 gh )
BD lemnng@s pEempgapans(vire Retighnediidae Pyrperhs @éetbé@wef {ihfgontro
anhbé&f&ézﬁéd % Eyas%@@férbﬁ@%tm%ﬁpfd&s@éﬂat&pﬁ Be3d P af@bhly p values
nunbers Were determned by flow cytonmetry basically as
for grdups thiabachiavmstatistigsl pgnifipancsodi be Teisrarge PRyl g designated on the
vari ous cell popul ations and then using the percentage

gralphof each popul ation represented (of total |ynphocytes)

028} L o E IR R0, DR A PRABG ek o o tous e o
their sejretiart gf lugh Bomshisf tmlentedfémmf(ﬁ@@a tand jyets lmav@ronS) Tt is
theregotrﬁ%l WQ)I tbvét ca ‘J%% l'?ﬁ]@ &92% §nt1\€%ﬁij8 er %&n@ﬁ%wn with

rom arm ngen reat nent
MMRyirtducad therhimber ofrspehid piesmmwmiémeednncg ceip4 aamq%uyFlgure 20H.

: Plasr{’:‘?aqyf(gcl\{%ggdﬁ?‘f g‘gfr eaéedv?’atns i N;Qed;lz%h !?(Qigf er o?auy as

descrititabiolvas BrakET kellswmeredatidad nsidg myarkérs \nzm;a ank€Py, respectively;

basi cal | s descri be
of g B e oyP EEACES P BRLIcar b1 Mrpttad Bibefion trefuniaue
expraabidnIBE pHatA snvehér idwﬁﬁsd&yewaqﬁe@:&l FRB220. VAnﬁ‘ﬂd)ch& Wbmtfrom BD
al so expressed lgMon their surf ti bodi es
Pharginesacerropt aptpP gM Wi Yoo B R }ma@ﬁmsm wiete performed

usind DURAL L § HEFhNERRh RIBS EHiOE dntitsd dyrdsi@olip 35 iRt lefilentietcontrol
he control antibody treated group as the reference

group Ginsigrateghipiwldedard i Pe@lyes Iporgyps gﬁaaq}m:\ﬁp %a%lpalesggmﬁcance
vs. t %f&&?ﬁép&n%?&e% a¥ed 8hatd glapgal significance vs.

he Teference contr are desfgnated on the graph.

[028&ﬁ281] Plufthb@ndo¥, tréaftﬁé&m%m ¢hd dnlfivbhg (Q@ﬁ@blnﬁtdoawlﬂafmn with

e CD4 anti body a MVF decreased t he nunber of

MMFsedyprst @mrmmdemlagﬁm Class Thin Wasswendaticicglis.@s sepwn in
Fi gu%gjﬁ)lnﬁﬂpx%r c Bld x?éﬁh}m@ cSINY \&l&l&qgexﬁlfﬁﬁl'@ B8V cStoMstry baélcally as

erm ne ow cytonetry Dbasi cal as describ
descebay ghovel asna ag ehmodmmctedéﬂ PG & @Milfenyibiapd their MHC I levels

were ag?cfssg(f Wg{?l an%n% ﬁ%gctgd Por cecirﬁ%h%g% a087 é'nplg@' Efn'd\'tﬁd R/[HC I

Were negattve BSTon wer e
moIdc&E:k)(BB Bhdrhdfigsah) pCam‘panwisI\&r(a @)qfosssd nging ngyptég, method with

the controf antH:)orc]ly tl%Med grgup as tﬂchefjel%%be cor?trgl gr@rg tcf%g%'ngéd §:9 bold), and

only p values for groups that achieve statistical significance vs. the reference control are

designated on the graph. Since MHC 1l levels are usually linked to the activation status of

these dendritic cells, with increased levels indicating an increased activation state, this
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syndecan-1 and I gM were from BD Phar m ngen.
Conparisons were perforned using Dunnett's nethod with
wao b@7aans? ol anti body treated group as the refBCEOS®07/006443

control group (designated in bold), and only p val ues
for groups that achieve statistical significance vs.
the reference control are designated on the
graph.[0282] Treatnent with the conbination al so

observgtion edlitdies thattreatrreht gah the@D4caribedy Sarceldhise thesactivation status

wh .0 Eigur QG Cermnal center B cell nunber was
Ofthlgie}%reuri?rél%%ec}i %?/plsfigé%"cyt onetry basically as descri bed

bove. rmnal center B. s re i.dentifie .
w2s8p00S: S PRy ROk SiiTbe Rl Rl K pifbBege. in
comtdhiatfomOwitie MINVES Sv a3 rRfif ehiciduls Mg MZE W F It taesd dved WA i6@bdiked late in
. whigh co-express B22Q and CD38). Anti-B220/ CD45. and .
diseagey &e&%%m\kg‘r‘%“fer%ﬂ’i’? PRUSTFATINGE Fiseassiniyas prassessipprapd survival
and de€fdagedflertis OTH-DUBR tiumbee th additioh NcdiBinG N the Yon-depleting CD4
aa}télgf?fgld treat ed r,ou%gas the_ reference control group

|

antibp MG PraY st Bgnitign enest qyer MEalowg ingeyerpiag proteinuria
the NABW 8¢ Bh632 of S&IH. Thi 68h-d8pi8RhE CEMNERIDEAY dHR was also able to
reference control are designated on the graph. [0283]
selecpyely yedure sumbsanet germinal epnter B cellp andisorymetsyvitakpd plaghma cells
ithéUt sk fBcadfly|dfREE if}ed Q19 i i-
e artngiuéﬁlt sc of ytaype rllg ?%t%?? gf}gﬂ? ?gﬁ)ﬁ? %139 bg?%mmn’ anti-CD4 was
able foredngecthe myjmbers off Wasrnanytdié dendsgia ¢ellsotallsgvhinbhave been linked to

. i | hodve...alone in
pin SR TSl SRR LB g 5 o st e,

pl asmacytoid dendritic cells, as shown in Figure 20H.

Pl asmacytoid dendritic cell nunber was determ ned by
0286] OW CYGAIR! Lcal; i b B and.T |
0288 21 ) SR OR80503 by ARSI RA ARV il o o
of clargy ped vhdebstapding, ithvallrberidantognestilled inpthasieitymai rdading of this

. ndr,itic.cell,s were ddentifi.ed based on their .uni que
cisel R0 ek e Bl B A P e R e B SRBRRE rom e
true wbhpBaLthe iAndntiondiFes enanplef 410 theBErHiliquiad angedmpdXiE®Rt described

anti - which was from MItenyj. Conparisons were = .
sbovg it B A 1oFIg  DHTBIE e ek B8UD i FRE i Ggh drb: applications,
and/c@ithdr @By uine BRICEd 9 HiPamSichliéh ARfiRERPERIGIHY Febdrefdedt Rheir

. (td S|agﬂat ed in bold), and on:iﬁy p. val ues for_ _groups
entirgty 167 PTRQEesIp Hig samegitentiag i 4ok apdividypal pybication, patent, patent
applit&faN eR@er 6B} HotuRéR wies Ininaled R ddafdbdRNncdrPsdtd by

Furt hernore, treatnment with the anti body (alone or in
refergnegitpnall PEPOSE: h MVF) reduced expression |evels of MHC

Class p in these dendritic cells, as shown in Figure

201. Plasmacytoid dendritic cells were identified by

flow cytonetry basically as descri bed above, using an

anti body directed to pDCA (MlItenyi), and their MHC I

| evel s were assessed with an antibody directed to a

common epitope in IAd and | Ed MHC H nol ecul es (BD

Phar mi ngen). Conparisons were performed using

Dunnett's nmethod with
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the control antibody treated group as the reference
control group (designated in bold), and only p val ues
wo 2007geweps t hat achieve statistical significaPCBEUSRNT/006443
the reference control are designated on the graph.
Since MHC H |l evels are usually linked to the
activation status of these dendritic cells, wth
i ncreased levels indicating an increased activation
state, thisobservation indicates that treatnent with
the CD4 antibody can redu€CEAIMSacti vation status of
this dendritic cell population. [0285] In sunmary,
WHAT En€hAIMER 15 t he non-depl eti ng CD4 anti body, e.g.
in conbination with MW, was efficacious in NZBxWF |
1. A Eﬁe@f?oc?c\(ﬁfham Pupddlih QdHEBHhaliA SutljfctHhe $RGRod J6ABHSRB!
h the combi nati on extended di sease-free progression
adnmanr@ngg e thggnbigata thesaneayedlysgifastive awognt qf Legmbination of a non-
C t
depleHH 4Sant b%dngﬂ/}é{ %rg%tval %@gﬁd;lédgﬁ 4}121&%%& ene‘#r?’tthg o%onsxstmg
of: cyMWPhaismgudm mwpheiaigtepmafesl, pod CILARINZBAVF rmdel
of SLE. The non-depl eting CD4 antibody al one was al so
tyi B germ nal center
2'TWQQh&PFQOgngﬁﬁgo¥@%§némntc?fﬁ plasna cells without
significantly affecting the magjority of B cells (B2
3. Thegpethpd of plajiadi wiherein Hia secapicarprowly is cydopkenphamidee
nunbers of plasmacytoid dendritic cells, cells which
4. THEAMEHBE 8P clairAME WheriR M 1EiBBES Lompfi seSleECDIRY RAGHy EeQintino acid
roductlon of pe 1 interferons and | FN-al pha and
Sc@“ﬁé?ﬁf %Ie the foregoing invention has been
descrlbed in some detail for purposes of clarity and

5. THeNHehsd aneiafif 1, Whedih khddmtibb8REokPrifie CPOR hAMng theldd@no acid
art froma readlng of this disclosure that various

sequeRe ARREQ IR NE:30-and detail can be nade wit hout
departing fromthe true scope of the invention. For

6. THRXASMAbLE of 8latmth Wh‘éféﬁﬁ‘ MeiRiDoay GOﬁﬁﬁﬂ'ﬁ&S(BDRQ RavHRIRE kAR acid
above can be used in various conbl nations.

sequengp abPERIN HRs25 Q@ AP NOZ4: anrt SBRJIN WX 2bns, and/ or

ot her docunents cited in this application are

7. Tﬂenﬁ@the@ bﬁhﬁﬁnm{ whefsh encatibBdy B@ﬂnbnﬁ‘é%t(tle*s Yia{ B B hmino acid
poses to the sane extent as if each individua

Seq“"’ﬁﬁ‘be eER) %Nop%§ etHQ TN @70 ashPERID VR:3%nd/ or ot her

docunment were individually indicated to be

8. THeEOhBa b@bﬂﬂmby wrh@f@ﬁ ﬁfbczﬁltifbeﬂy @bx'npﬁbgsF@ERﬁ h@hﬁlgw& MIRNG acid
IS CLALMED | S A nethod of treatin

sequerg TP EOTEL G 25 1SEQ 8 NSO ERNS A Q1D Nos, sEQm

NO:28d5dsB8HaD NO:3® the subject a therapeutically
effective amount of a conbination of a nondepl eting

nti body and at | east second conpound sel ect ed
S T*}erraﬁﬁ% fot @mﬁ avélﬁgqlgfher@uglp dy EQRpPE i pemhgm amino acid

sequelée SRITBARIASBQS RO: b,anaradleg}wam gmu?o acl8eqBRhBOSkt 9brth in SEQ
claim1, wherein the subject 1s a human.

ID NO:6, a light chain amino acid sequence set forth in SEQ ID NO:9 and a heavy chain

amino acid sequence set forth in SEQ ID NO:12, a light chain amino acid sequence set forth

in SEQ ID NO:15 and a heavy chain amino acid sequence set forth in SEQ ID NO:18, or a

light chain amino acid sequence set forth in SEQ ID NQO:21 and a heavy chain amino acid

sequence set forth in SEQ ID NO:24.,
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3. The nethod of claim1l1l, wherein the second conpound
i s cycl ophospham de. 4. The nethod of claim1, wherein
wa b@7aemosbody conprises a CDR havi ng the am noP@DUS2007/006443

sequence of SEQ ID NO 27. 5. The nmethod of claiml1,
wherein the anti body conprises a CDR having the am no
acid sequence of SEQ ID NO 30. 6. The nethod of claim
1 wherein the anti body conprises CDRs having the am no

10. Hiod thetpdusetemd, wiiezih Ehd\@bi&st iSSiERhimbh bkl Abeream theSE&nd

I D NO 27, 7. The nethod of claim1l, wherein the
Compﬁmggﬁﬁvl%%?}i‘ ®CDRs havi ng the amino aci d sequence
of SEQ ID NO 28, SEQ ID NG 29, and SEQ I D NGO 30. 8.

11. Tieemettodad ctfimcllawheidsin wieelupunistibpusdphbidgdy conpri ses
CDRs having the am no acid sequence of SEQ | D NO 25,

12, FEGRL T hB AR uo 3 4R A s s
nephuitierdass IVHepaidphady, aarssiVs &pua nkplghtis. chai n am no
acid sequence set forth in SEQ ID NO 3 and a heavy
' ' i forth in SEO LD NO 6. .a .
13. PO BoRT e, 1, SRR Gt Rl Pl e i b ePigtination, he
subjeNOdBphuysl a aedvetivy irc priteinania and/ach dduegoreilcactiveturinaryt sediment.
in SEQ IDNO 12, a light chain am no acid sequence set

f . . v hai n ] NQ_aci
14. TR iBilod Pl d, Metotn B RORR g8l BB n @R iragment of an
antibady tat acingrisasquitgit ehsiataniiao tabid seq@rQe st fNEhAd SBQIIRA NO:3 and a
heavy chai n _.am no _aci ue e rth in,SEQ ID .
neav{|ERYY GHR SN ARnBS SRR AT RER RENGHE! 4 PembnEingraine acid
sequérkeaehionrin SE) M Nﬁ@m};ﬁhﬂlﬁeﬁ Ggﬁn f@lﬁﬁﬁ)@ HEid sk§uence set forth in SEQ
. e met hod o

/cl ophqspham de. ~claim 10, wherein )
D NEKE ORI BRER i e sFiance seidorch h SERLAIABD:8F oo &ipevy chain
amindkcidMequénce seh®rthUp SEQ D NG@SIS, 6r 4 HPMShARPAhinbIa2id sequence set
cl gﬁzﬁgﬁggggs nephritis, class IV [upus nephritis, or
forthdp apd giheryy chain amingaeidaeqnsacsotet épli 1 SEQ ID NO:24..
wherein after initiation of treatnent with the

15. Trsbiethatiodalaihiie whidbiig e alitfpUfySa ED4eMBbUP hat Binds the same
and/or. a reduction in active urinary

.. _proteinuri ) ¢ . . .
epitobe d i ARUDOLY Selpigd fE Sk BOUECADTIINE offah anbadyicomprising a light
chairPathindQ@yd &Qﬁ@ﬁée%@ﬁfc@th%ﬁl? POING: 3f e[tﬁﬁmtv% Qfxai"f\_rbénino acid

ant i body t hat corr%rlses a l'ight chain am ho aci

sequegicg fehicethda SEQIR NQ:f. SEmtitodxoospaisingn lightwhaioteanino acid
. . . f H . . s i -
o 8 SN Sl TR b bl
ID N@: kb apyang hadyncampririn g s light dpire Améincsastid fapuehce set 8EQ ITSEQ ID
. l.ight i 1% Al ' for in ..
NO: Iggléldﬂ%hel\lagy fggg r?.érﬁgg ﬁge}a\?éhg%é:?%&dfoﬁﬁq# %@iff[ﬁ ‘f«fo. lg, grﬂl ad antibody
comprising a light chain amino acid sequence set forth in SEQ ID NO:21 and a heavy chain

amino acid sequence set forth in SEQ ID NO:24.
16. The method of claim 1, wherein the antibody is a humanized antibody.
17. The method of claim 1, wherein the antibody has an aglycosylated Fc portion.

18. The method of claim 1, wherein the antibody does not bind to the Fc receptor.
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am no acid sequence set forth in SEQID NO 18, or a
i ght chain am no acid sequence set forth in SEQ ID
wo210%sd a heavy chain am no aci d sequence SBECT/U820011006443

in SEQ I D NO 24.. 15. The nmethod of claim1l, wherein

the antibody is a CD4 antibody that binds the sane

epitope as an anti body selected fromthe group

consi sting of: an antibody conprising a |ight chain

19. "Hird methadiof ciaaul Wieerdr thd aftibodly R ofipRsthd\NEnthoddded substitution at

one oRERese AT AR RODRI GG S0+ G Ehalld- B ADORERE of the Fe

regiof CWHRAGRILSRLtOR Altéls i1 qHERAh P ahi@o? c@ﬂ@le@n&?ﬁ-@i\é?erﬁﬁﬁ{ Eytotoxicity.
am no acid sequence set forth in SEQID NO 12, an

nti body conprising a light chain am no acid sequence
20. mF@\DPrP%iCﬂf@é%Wq@rmthﬁ@%gygomw L rlyagedReaRor binding

epitop€l d sequence set forth in SEQ ID NO 18, and an
anti body conprising a light chain am no acid sequence

et forth_ in SEQID NO 21 apd a heavy chain am no acid.
21. @beq%%@é‘ of é:Fa"F‘E\etVWem“ %ﬁ@owgmpnm 2 sprmAlbyrgin jpding
pepti6é.ai m 1, wherein the antibody is a humani zed anti body.

17. The method of claim1l, wherein the anti body has an

| vcosyl ated FE ortigon. 18. The nethod of claim1, L
22. i FER it o9 0 s erihock SR ey esepey more antigen-binding
sites.r eceptor. 19. The nethod of claim1, wherein the
anti body conprises an am no acid substitution at one

r_ nore .of. am cid posjitions 270, 322, 326, 327,
23. Hahela or sl aiiercin Sie loppe 15 sySrepiic Biivs rvegmatgess
substitution alters Cl g binding and/or
24. Tenpkdwduf cthépeh) ddretein yhicolupus i duyanedls luple ereiidiastoals.
claim1, wherein the anti body conprises a sal vage
C r; i ndi itope., 21.. The net hod of claim1,
25. %e@eﬁ‘%dtﬁ?gﬂérﬁﬁ? k‘)@%}r/e“é r?plegsets-Eﬁp%Se?fiPﬁflgfbum n bi ndi ng
peptide. 22. The nmethod of claim 1, wherein the
26. Ehetmphdy of ohadmi 25 wheteie thednpuniselaa i lypns bephditisgelass T lupus
I : . Q im1l erein the lupus is
“ephé*y’%ﬁ%%ﬁ lﬁ%ﬁ"@?&?ﬁ%&ﬁﬁa&g @“Pﬂi?‘e "Sret hod of claim
1, wherein the |upus is cutaneous |upus erythematosus.
27. Bg. mythedpé chdn 25 whkrinraflicr inttationof tivetrhanp wdth the lcombination, the
. it ] . e . of ;,claim 25, wherein the .
subjeERYETa{ 8 xodeBrion NP oBRENGE: io/f S1BuPlun ARUFE R sedimen.
nephritis, class IV |lupus nephritis, or class V lupus
28. Tepnethodof clafm ITiwhersin.hoibreé injliaiion gbtreatimenewith alid @mbination,
the siblediigdd t j e inatjon, the
o okt Rt Rk Rk Jbloth a5 SRR B mlyiGpment.
reduction in active urinary sedinment. 28. The method
29. Tore methoshof clgirare Whergim.i afier injtiathor pitréasment with gzt sranbination, the

lupusVYb taﬂae'ii%?at&ﬂ fﬁ?é H]@[Hoﬂ%mprising, after observation of the amelioration,
discontinuing treatment of the subject with the combination and administering to the subject

a therapeutically effective amount of the nbn—depleting CD4 antibody.

30. The method of claim 1, wherein, after initiation of treatment with the combination, the
lupus is ameliorated; the method comprising, after observation of the amelioration,

discontinuing treatment of the subject with the combination and administering to the subject
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the subject displays proteinuria, which proteinuriais
aneliorated by the treatnent. 29. The nethod of claim
wazoorhesosi n, after initiation of treatnment w tPCT/082007/006443
conmbi nation, the lupus is aneliorated; the nethod
conprising, after observation of the anelioration,
di scontinuing treatnent of the subject with the
conbi nation and adm nistering to the subject a
a thexfabﬁftﬁﬂﬁybﬂ@aﬂr{leya:ﬁfnﬁlﬁﬁflthﬁ?seaﬁml aémpburidér f¥ordfpetsthdd
anti body. 30. The nethod of claim1, wherein,
Compﬁ’fll“ésr initiation of treatment with the conbination,
the lupus is aneliorated; the nethod conprising, after
31. Xbhwdioddf t&mtmk lhﬂilfs rﬂiiﬁﬁhtl@i‘rﬁzi trmﬁImﬂiﬁlemlbjdcﬂLthélﬁuethod comprising:
treat nent, of ect, conbi naél on an

admiBSEARSR 4 DTS o HEABRHIPE STe g GPBNY Chf fgn depleting CD4

antib&dy, $ekdift abBP i at@in 6ﬁt&a§ﬁ&ﬁﬂﬂtwﬂﬁ%ﬁﬁgd§)fhe%ﬂﬁje@f di§Pa$s an
ot her conpounds. 31. A nethod of treating | upus

improyegiant i1 wnahfurcHemmprerdasion pjpeeteinupipeantéerprgduction in active
urinafdRIh&iNg: admni stering to the subject a
therapeutically effective amount of a non-depl eting
anti body, wherein _ after initiation of treatnent
32. metrﬂetflﬁé°5ﬁ¥#’50ﬂywthﬁ’@lfsﬁ!§jsgblecﬁis§dﬂﬁ9@-an i mpr ovenent
in renal function, a reduction in proteinuria, and/or

33. Bhel1REH6E 0O Blai 326G Whkkin (o kY ins@&ti SYESH treadient WAh m%talﬁ@i@ody, the
of claim 31, wherein t he subject is a human. 33.

subjeqdifRjayoprogingia geeatey fandioR m@ Peiofay graaparithan 1G9 lag per day,
greatér tBA1 DBOY m b dta?| eor%?édté}qun 356@@5& @&y, WhieR bfMSinuria is reduced

proteinuria greate ng per day, greater than
after 1_1!0%1%0 ﬁéﬁat@sytwghém@mbpﬁan 2000 ng per day, or
greater than 3500 ng per day, which proteinuriais

34. THRAH&EAHd o ERimI 31|, WhetdiPtheWntibb@R1s"RMctdd frdinth€ group consisting of:
anti bod 34. The nmet hod of claim 31, wherein %r

ar®iPB@Rlibpdy thet eemprisesadiaht Khaig eaipo aeidsraudnsg S@tffoﬂb)m SEQID
NO: B%d%éa}@?%aﬁlhﬂmﬁg%rée%%é} % kf(@g&langﬂaéﬁgm@% aci d

sequence set forth in S avy ¢hain
ari)no aatibddy tyt epweriswsta lightt:haihranSE@abﬂa s@udice syt farth in SEQ ID
[ ris C d
NO-Sle Rty B SRR R Sk S B I AT IR e
am)Ro aatxbddss tqtiemuoprissta Ifg!mt t:ham mrrﬁ@atla shiiient2 setcprthrin SEQ ID

t.
No:13Hiadehvl BRkin SRR 2 3edenis? Res BRI 50 ENGF 18, a1
am)mg amubddﬁ et eOMRPrisaata ligh:t _bh?]mmnﬁﬁé@ablla shhckie sel) foih in SEQ ID
nt i t. co ri S a | t c
No:2d Bt Hebvl 8hbin SRR bR SEpduaned hes SRR 4R 2D HENGHhai
ana) na aadbddy aguenaprista E04 bindifg Bainkht N2 4ntik)dyasTt a), b), ),

d anti body that conprises a CD4 binding fragment of the
ordianti body of a), b), c), or d):

f) an antibody that comprises a CDR having the amino acid sequence of SEQ ID
NO:27;

g) an antibody that comprises a CDR having the amino acid sequence of SEQ ID
NO:30;

h) an antibody that comprises CDRs having the amino acid sequence of SEQ ID
NO:25, SEQ ID NO:26, and SEQ ID NO:27;
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f) an antibody that conprises a CDR having the am no
aci d sequence of SEQ ID NO 27; g) an antibody that
weowpni®ss a CDR having the am no aci d sequencECDUSHBEQ06443
I D NO 30; h) an antibody that conprises CDRs having
the am no acid sequence of SEQ ID NGO 25, SEQ I D NO 26,
and SEQ I D NO 27;i) an anti body that conprises CDRs
havi ng the am no acid sequence of SEQ ID NO 28, SEQ ID
NQ)28, anéibdd Bt E&n_b@se&CCDR@ tlayihg alre ﬁmﬂobmh/ sédﬂxa?cesoéf QSEQ D
) ) the aning acid sequence o
NO:$%, 49 QE%@%SHS?%%Q lt@E@ﬂl a0 27, SEQ ID NO 28, SEQ
| D)NQ 2B body thaBERnBRsNEBRs h&ﬁngTMmﬂﬁUu&‘iﬂdt o2 & u@h@é dSFSEQID
i bo

wherein the_antibod
NO #5,5e0 iR N0 SECID B S ShsS 1 N PEcPER 10 Hhii2hand SEQ D
NO:gg.oup consisting of: an anti body conprising a |light
chain am no acid sequence set forth in SEQ ID NG 3 and

he no acid se uencest forth in SEQ
35. Res B A4 ol “Chson s HEaedy i CDd s pos s BiRdsghe same
epitope! @b’ﬁﬂﬁﬁa Sty deRickdu fers‘tEngfdaﬁN@nﬁsig?% aﬁ%ﬁﬁ%g&hg&r‘rﬂpnsmg a light

am no acid sequence set fort , I .
chain AinoGtHA exsivpReeste domh in AR PP and dbeaii dhaieypisnasid

sequérile sEOFoh 1h@]§§ﬁ)ll‘ﬁbl\éoa&§nm ”"""“y“a%igﬂgn ‘haln %n.gl%' fid

sequence set forth 1 n SEQ
sequersigpet SrthgnSHQ FRAING r%#mi aalmarw chaindung @endcﬁeqs@tcefsglrﬁotth in SEQ

1 NG 250 4 BB MRS B 80 s BEAHEAGR o

NO: ithamded heetvryechlaixp&xsiriogcm sgeende seufsuth ineSIEQ IDINO: 18, asdan antibody

com;&ﬁ%i{(%% 21 gﬁt:éiﬁ%l} %J!nfno @gc%lulﬁ,r\é/cf'e:q 5 %'%’th{]f%{zt[@\lgoi 1 andSl Y Eeavy chain

aminoGeil $e|qomaerseafarammﬂ;EQ|ID§\Im1Ect t he net hod
conprising: admnistering to the subj ect a
36. ’i‘llﬂeelrng&%ﬁ df%ﬂllryc'?ﬁfvgﬁe?&gﬁge ﬁngg 1sacilaﬁs gg ¢ (L)lglblle r}%lso Qlasf oft lupus
nephuaﬂMQﬁstslepes:nqmrftrsom ¢1h&s g hugune neplmstiss t | ng of:
cycl ophospham de, nycophenol ate nofetil, and CTLA4-1g;
i f e u o
37. ggﬁ%ﬁ%@?ﬁ ggzgplw#%ﬁucﬁg?ﬂ ih dasrglraﬁ%lrtlﬁqn S{lg_]a60{‘ hh Ml comprising:
psatmiasitering tocths shiiatt a tépmpbmmally@fﬁéﬁvwaneum dfastombination of a

ron- SR DI bBAT i b ShOT 5By 3RS o sroue
consigtinoft cytlophaiphadide, \m;afophéhdli’te nfoFBtl, bth® CTIA 68 ect ed
fro the rou ..consi t|n r heumat oi d art?rltls

astH sPrdisies 15 selege Ffam the G FBITSURE @Lgihgppatoid arthritis,
asthiii&, rp&thai]Q stanfplafB®fection, graft versus host disease, multiple sclerosis, Crohn's

disease, ulcerative colitis, and Sjogren’s syndrome.

I

38. The method of claim 37, wherein the condition is selected from the group consisting of:

rheumatoid arthritis, asthma, psoriasis, transplant rejection, and graft versus host disease.
39. The method of claim 37, wherein the subject is a human.

40. The method of claim 37, wherein the antibody is selected from the group consisting of:
a) an antibody that comprises a light chain amino acid sequence set forth in SEQ ID

NO:3 and a heavy chain amino acid sequence set forth in SEQ ID NO:6;
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39. The nethod of claim 37, wherein the subject is a
human. 40. The method of claim 37, wherein the
wapirhawy2 i s sel ected fromthe group consi sti nBCD1S208)/006443
an anti body that conprises a |ight chain am no acid
sequence set forth in SEQ ID NO 3 and a heavy chain
am no acid sequence set forth in SEQ ID NGO 6;b) an
anti body that conprises a light chain amno acid
S ef)UANEEb6EY thaocohpiisesSAGIBOhANG dninndcid sheasngeshiionth in SEQ ID

am no, aci d, sequence set forth i E . n.C) an

No:Eand Ehyy Chie HoRpr ceaaiegrt eirs e g2,
S e@%%ﬁbg@i thfaﬂtérhpﬁﬁbsSEgHt nga“gﬁo acid saqthma\a)set:ﬁmmhd) hrin SEQ ID
am no acid sequence set forth in ; .dy an

NO: yaadgolpavy §REN GGHBP 2sidsequencg et f@ﬁgi(‘gﬁ ggﬁi\ﬁ% 1‘%@1 18
SeguUENGRIbSE} tH=9 EbiphiBesSERANRING Adina RAdidascfeaes sehfirth in SEQ ID

amno acid sequence set forth in SEQ I D % e) an
NO:2manidyoliRavy ishein@onipe jasiskseguense s fagnag SEQ 284 the

anty - i€ds a @DaDindibhy HABnRRE bDBEYntiBSdy of a), b), c),
co%p@?%%lgggyac%ﬁc a\I/’Pngs?he arrllnr%o%acf@d sequencle“of ySEQ
ord)l D NO-.27; g) an anti body that conprises a CDR having
th ' ' Qide D306 adth f SEQ ID
anD Do e SERPEIES COal s o acld sBlhenog of SEQ
NO:ZEquence of SEQ ID NGO 25, SEQ D NO 26, and SEQ I D

et e B afehE e SEDH BNeS B er e G T s 0
NO:8EQ ID NGO 30; and j ) an antibody that conprises CDRs
B RS R SR P B o
NO:ZEQE@INRG26, and SEQ ID NO:27;
i) an antibody that comprises CDRs having the amino acid sequence of SEQ ID
NO:28, SEQ ID NO:29, and SEQ ID NO:30; and
j) an antibody that comprises CDRs having the amino acid sequence of SEQID
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, and SEQ ID
NQO:30.
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