POLYPEPTI DES THAT BI ND BR3 AND USES THEREOF FI ELD OF
THE | NVENTI ON The invention relates to anti bodi es and
w@eiogpaasd des that bind BR3 and uses thereof. PCT/US2005/047101
BACKGROUND OF THE | NVENTI ON BAFF (al so known as BLYS,
TALL-1, THANK, TNFSF13B, or zTNF4) is a nmenber of the
TNF i gand superfamly that is essential for B cel
survival and maturation (reviewed in Mackay & Browni ng
(2002) Nature Rev. Inmunol. 2, 465-475). BAFF
overexpression in transgenic ifice | eads to B cel
hyper pl asi a and devel opnent of severe autoi nmune
di sease (Mackay, et al. (1999) J. Exp. Med. 190,

e off AR g pin 2,2,

’ ' ERL, FOQLING S 7
3370- 33752- 4) > e~ H—=HaY N
patients with a variety of autoi mune di sorders, such
as system c | upus erythematosus, rheumatoid arthritis,
Wegener's granul omatosi s and Sjogren's syndrone

6 ; (2001) Arthritis Rheum 44,

E@%ﬁl@gﬁnﬁm& al, (2002) J. din. Invest.
109, 59-68; Zhang, J., et al., (2001) J. Inmunol. 166,
6-10; Krunbholz et al., ANCA Wrkshop, Prague, Czech
[6@GiL]b] | ThisdaostiorFrelathe tova neeth®hfF redueing fouling had eorrosion of

wi th di sease severity, .suggesti t hat . BAFF may pl.ay a
gtk facese Moremratighed s gas surlages HsbESipREagadIcat
BAFE bl ogkade in animal, nodels.of col en- i,ndu .
eSPianatry GF Bingorf i FR oS B RPA Efriats can be
PRGNSl o STAGEIGRALA CAYRRTMU g fn the fange of
nidilayaeas chicBR3sFc treatment in a chronic

graft-versus-host disease (cGvHD) nodel significantly
i nhi bited spl enonegal y associated with cG/HD, not by
[ : activat | but by inhibiting B cell
A O Yiad, _‘ Y INVE %05) >(/3urr Dir ’
ut oi mmun. 8: 206-42). Thus, it is likely that BAFF
bl ockade wi |l provide efficacy in other animal nodels
000Ut OFSREY bY mibd1kupfadéd &1t B tBEhipiASNRMM @REharlgRrs and
[addziati on, there have been reports P atg’both CD4+gI§nd
rédd8ors Tuger] insre€iapribeand shémichbpladisnesule ¢o significent BO§tE including

to produce Type | and Type |l cytokines and increase
ckpemgant eqeiporent Ngwniignest Sueh Ioadimg. cam qagttfiom a number of

173: 807),. Furth ) FF-R F | I d
Spuaiees fuch as Gaes s te&nro‘gqsrsinf??‘)(ﬁ%ﬁ’ﬁ%ﬁg(tﬁé ﬁ?@ Iy magy
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o e SR AP er adsts Alidelettd Wifhor S tfeme

d{)@iﬁ‘i QndBi¥Hs fdeREdHatdd By t1R presdm@A)foBla@dsuch as coke and
03(2):679-88). According to one report, adding

asiohddt safoA¥ Fssaes. AP petpoletmotfidei; td castd dssoaigiddwith cleaning
spont aneous_and drug-i nduced apoptosis, and_stinul ated, .

ant eqainpagntaawy imessan osm e sanyal casts igthe duggreds of millions of
BﬁI\/A- Fc or anti-BAFF and anti-APRI L anti bodi es

doflALIEs B- CLL apoptosis (Kern, C et al., supra). BAFF

may act as an essential autocrine survival factor for

mal i gnant B cells (Mackay F, et al., (2004) Curr Opin
M]”?C’Qhere‘l{a‘ir)aib%éﬁaﬁﬂl)mbéﬁbf%g Bffiched esnliggating fowdighgl cluding
a variety of disease states. FF binds to three

coutihgy forahetbhsurfadesr @reptpproaapier faming,a fraGictiveGuiiace film is
and BR3 (al so kn?wn, as BAFF-R) (Gross, et al., ,supr%;

by depreitinganlaysr of gilica gesuliing froppoxidatiye daempogtion of an alkoxy

s\ e gt Pl o e Bl urkace SAmehtek apblofiy g passivate a
1, 37- 41. Schiemann, B., et al., (2001) Science 293,

2 111-2114). O the three, only BR3 is specific for

BAFF; the other two also bind the related TNF fam |y

menber, APRIL. Conparison of the phenotypes of BAFF

and receptor knockout or nutant mce indicates that
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X1- X2- X3- X4- X5- GAMDY (SEQ I D NO 218) (Fornula 1V),
wherein Xl is N, Tor R X2is S T, L, Nor P, X3 is
woR@e/0EG1604 is P, Y, F, Nor L; X5 is Y or D. BCT/OSZNOFIQ7101
to one enbodi ment, the anti-BR3 antibody conprises an
HVR3 conprising the sequence of Fornula IV and a
HC- FR3 conpri sing the sequence of SEQ ID NO 210. In a
further enbodi ment, the anti body conprises the |ight
chai n sequence of SEQ ID NO 14. An a further
enbodi nent, the antibody conp#l-ses an Fc region having
D265A/ N297A (EU nunbering) nutations. According to one
enbodi ment, the anti-BR3 conprises a vari abl e heavy

hai i N, €0 i.Si,; ari j - .
e TR 65 R Ll B S BpATRA R o layer thatis
AR REHERINTiOroRl 8o 88RAE] ARilimetéRehRRIIf PRI A RIS Rposited
vari able l'ight chain domain conprising the variable
Byi thbtmalhdécongmgitenref ofiliSBQchhtaNing préausowinrtye tvapor phase.
anot her enbodi nent, the antibody_ conprises, the
Rethgppteaches spgltiip aorfacg .OXKEcWi%ifﬁ]@tlﬂ’élSYalhlﬁilW@Fface energy that
enbodi ment he .ant i.bo conpris t.he, sequence of S
ch Aeset e Esyd ST hE RS S BUE SuSehiaihgs SRhe some

, . . .
s RE IR G loh Mok B 1R @ He ARALAT SR RAG B
folliNe 78, and variants thereof. According to one
enbodi nent, an anti-BR3 anti body conprises the
vari able light chain sequence of SEQ ID NO 79.
to anot her enbodinent, an, antj-B anti bo

Accor di ,
[Qéﬁ‘&[i < O¥hqrtoauRes am Ared {0 pelamericaya Bic aﬂﬁpﬂ%@hylene

of; S I D +80-85 . A i.n '
56, PO IR L bt DG FIRBEIIEY for Bucous

1 «l K 1 . .
B BB cgpaifont Caae IR Lottt withstand higher
témperatiredonditivis gplvatiofimfinerpopearmtionBmRid ard ndosffective in
conpri ses an HVR2 conpri sing residues nunbered 49-65
hydaocarbem fBiigag) of the anti body sequence of any one
of SEQ ED NOs: 80, 84 or 85. According to one
enbodi nent, an anti- BR3 anti body conprises an HVR3

is 1.8S -
1§00 *LBos 5B e By RRE Mg B it R o MUATRRS b used to
BearCfoufed ed(lﬁ Meft. NEhe@d¥ dhiliBAtion tie aRbbe difplogsl] Tikytypically
conpri ses 15) an HVR3 conprising residues 94-102
ifivalvas threundeaofi amdi)-foaflanth éo semhovEoymswinqiee creationafyunyented
of SEQ ED NGs: 81-85 and (2) a, heavy chain framework 3
depgrin EMENENES oL BIRp A fay Fsy Bl pufe end pBOSEIEIS-

Accaording to o e di nent, _an anti-BR3 anti body

3 Pﬁngég’m%%ngig@?ﬂbrﬂjﬂ%gﬁ‘éﬁb%P%,sﬂg- 65 and 94-102 of

the anti body sequence of any one of SEQ ED NOs: 80- 85.
According to one enbodi ment, the anti-BR3 anti body

[0000] | SThe &pibMRoatidEp forsindgstiiabtohtratsitopenedls4n Ide micron to
(Kabat nunbering) of the antibody sequence SEQ ED
milliZ@terAange o thicknesand hasrisotiualyto ensiwe good-sBRAce coverage as

anti body .conprises an LVR2 c rising residues )
welhBepetyidpa peot@%ﬁ%\famggwﬁ%%m shicknessdpbegehyst during

segyence ED 1 79.  Accordisng t.o on odi nent.,
QREHERE fordao HOvAYeR S ek fobibSed TDF hEfiHychange.
resi dues nunbered 89-97 (Kabat nunbering) of the

anti body sequence SEQ ED NO 79. According to another
[000Pdi MBnkeuldite déédRiabld iRRivend dffdsBivelandrinetyensBieToating to
antibody conprises residues nunbered 24-34, 50-56 and
Bidigate bathivarrasiorhand fgllingriggpénenyasidchesticgagmoress equipment
NO 79. Accordi ng to one enbodi nent, the anti-BR3
conprises a variabl e heavy chain domain conprising the
vari abl e heavy chain sequence of any one of SEQ ID

NGs78 and 80-85. According to one enbodi nent, the
anti-BR3 conprises a variable [ight chain domain
conprising the variable Iight chain sequence of SEQ ID

P —— o oy



anti body that targets TNF-al pha (e.g., Enbrel(r),
Rem cade(r), and Humra(r)), a colony-stinmulating

wo 2ob07E6( €. g., CSF, GV CSF, G CSF), . |n anotP@r/US2005/047101
enbodi nent, the second anti body or biologic can be
anot her BAFF ant agonist (e.g., a BR3 anti body,
anti - BAFF anti body, TACI -Fc, BCMA-Fc andBR3- Fc).
According to one enbodi nent, the BAFF ant agoni st that
I's being adm nistered as a second therapeutic for
aut oi mune di seases or cancer-3does not have ADCC
activity. In another enbodi nent, the second
therapeutic is selected fromthe group consisting of

A L it o ek i MIRIAKE Rohifho Din the pange of
AGh &RV érs B ckGndHak RO opBfiuim) JulrkRsrasd.i body,
anti-CDr9a anti body, an anti-CD70b antibody, an
anti-CD52 anti body, anti- CD anti body, CTLA4-1g,
anti - 2 anti bod anti-CD23 anti body, anti-CD380

MMARY QK THEIMVENEHINhody, anti-MHC I (1 A)
anti body, anti-IL-7 antibody, anti-IL-2 anti body,
anti-1L-4 anti body, an anti-IL-21 antibody and

L o L | _

BEOT,  THR BTCARA AL R R ph ool AR fing DR chrrogion and
foliling 6E Adtsinrefaesd whidBPebraptisdso diomsactiflgaht wadstalbdurface with an
(anti- CD52 antibody), and Epratuzumab or CMC-544 )
o yyrerthytallioneamenen] eapeblsoef kending io theomhtallie sybetenansd forming a

the second therapeutic.is mal, | | ecul e that . .
lgjgm (gt(gga@lg%tp[lg: @piegﬁlqs A\pﬁiicﬁﬂﬁ hite 40 mplecular layers thick, which

RS Bl B e PR B Bl g3 and
WhicPes YR HATUQEIHACS end91168es HPSVhAIEbEIR/ .
ANCA- associ at ed vasculTtis (AAV), Aplastic anem a,

Aut oi mmune henolytic anem a (AlIHA), factor VITI
defici ency, henpphjlia A, Autoi nmune neutropeni

[ a, .
[6809] enAothes prehosimentasbapnta aPEocess {ordniigatingdonling and
organ transpl ant [ ectipn, graf.t versus host, di sease ,.
ey g roind Ghetiien Bimbeubmie iideg dapahhERRRS which
. ; s [ '
U, TN BT SR or 14T ound capable
IR o the néBllictseikfes ahd @Brhin s Rlysnbl oxanoMBkdllic molecules
@il lain-Barre Syndronme, |arge vessel vasculitis,
wiiahtis ¢eb [10(Halcaylas ldy)s tritlgrwhick laysrdvillmotessletgo substantial
vasculitis, Kawasaki's D sease valomlg%( rteritis n%dosa,
a

deseampositioq aidempeatures up te 459°G ayert hasra sigtagegmergy lower

o R G e DRI RO et b BBy 2508 0 100%
ogﬁﬁgh%@gl Qrfithod for treating an i munodefi ci ency

i'sease in a mammal conprising the step of
adm nistering a therapeutically effective amount of an
agoni st BR3 bi ndi ng anti body or polypeptide of this
[001@nt | et amothepembediménivelatdsdn aprovesscor mitigatiag fowing in
i solating BR3 usi.ng the antjpodi es of the invention. .
refRerr ankrherniRglNER S MEP RIS Ra e 8actal shefacss Viiieh Cormprises:

SCI: i n | e

HREHAE T ol thRab Eltatp e bnRleihe pEhGHHHREe of tempporatures of

ﬁ%xhgog"@% 5900 6} a Mdhd AAienkt B cRAIsRIdSHSE Rerface of

candi dat e conmpound; and (c) detecting BR3 activity

casdhaesold eelduepr@hitdctingtthe metdheurface seith an ovgmtometallic

al so provides a nethod for identifying and nonitoring
blerafrondistg BrRBe pactallipsustiegandifagminga byep ol

of: (a) stinulating the B cell wth a BR3 agoni st

anti body and (b) detecting alterations in gene

expression and/or protein activity of the cell. The

present invention also provides a nethod for

di agnosi ng an aut oi nmune di sease or a cancer to be

treated with a BR3 binding therapy antagoni st which
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regi on of human BAFF conpri sing residues 162-275
and/ or a nei ghboring residue of a residue sel ected

w0 p@a0td1e0 gr oup consi sting of 162, 163, 206, 28AT/UBB5/047101
233, 264 and 265 of human BAFF such that the anti body
sterically hinders BAFF binding to BR3 is
contenpl ated. In another exanple, a direct binder is a
pol ypepti de conprising the extracellular domain of a
BAFF receptor such as TACI, BR3 and BCVA, or
conprising the boxed m ni mal #egi on of the ECDs
(corresponding to residues 19-35 of human BR3).
Al ternatively, the BAFF antagoni st can bind an

xtracel Lyl ar  domaj . tiiyv n t it -
BRI G35 o8 5 8D o BBRETAGEgR which ayer v
nof! 'ﬂh@érgo%b%ﬁfiﬁ?ﬂé&%&%ﬁ%@éﬁ@hﬂﬂrdtﬁre@% 1o30°0, Yhith layer
situ, Or 1 n vivo. For "exanple, such indirect
hashayefaics enessyaowan thanRsBralijotledy’, tandt whichdsydrris deposited on
regi on of BR3 conprising residues, 23-38 of human BR3
gieater hangMomuprig 108g6 ehinsrmetabseinessi dues such t hat

bi ndi ng of human BR3 to BAFF is sterically hindered.

O her exanpl es of BAFF binding Fc proteins that can be

R DRSS EB ng i

1881 &S Rfl chéhiezl ﬁﬁﬁﬁ%ﬁl&%ﬁ@ﬂﬁ/ﬁ\@ﬁé H23d12urBRES containing corrosion

ant agoni sts i nclude bi ndi ng sequences listed in

1&yeys whiclh tomPridey: 2d@tsctingia tietalsutfase cobtadhing awdrrosion layer
2003/ 024991, WO 02/092620, fragnents of those

with aklsasionerpf high paessiprerwater 9t Figanble produes Agvater or steam

onpri si.ng those,sequences .(e,d... Fc.fusion ot el ns.) .
ST ahosdPo g2 nBERIRE el P ot ARl S an
B S B R P o R IIE ERQUSC fora tme
st fi civgctolfaftbienglean BAd metal saurdiss gfh@irbomacgoueresidudshe@ttacting

ol ypepti des conprising any one of SEQ I D NOs: 145-149
tﬁmﬂlxﬂwfrim@daneiﬁl swpanetwith pn osganometallRRHmMpound capable of
pol.ypept i des of. the.inventi on can be isolated froma
epRAI D b Tacsallicerrach 2RO SoTing R mnAt SieRbgwery R atolpoutes
. . r d y .
ST TP s BRI s SRR MR Y R
dl%@d)ﬂhgémi'oﬁ%ﬁ télaperatiesup AP0 248RE 1apst MBS skt having a
A "native sequenhce” BR3 pol ypepti de conprises a
vty gmpadtdmghabetmagen 98 tod6l dogress, and eviselylmree & depdsited on
correspondi ng BR3 pol ypepti de_ derived from nature.
geeater thani2sdo spdadWbé eRheguetppswiaetes can be i sol at ed
fromnature or can be produced by reconbi nant and/ or
synthetic neans. The term"native sequence BR3
pep " i 4] 0 . e
(081217 2Py fer SHUGIGR, fotot LEOTRAI Shrface capablg of esisting
fH@HAB when xpodétl EdTRRSYd o EkeORRINY SOAHRIIGRArIC or greater
natural l y-occurring variant forns (e.g., alternatively
pegdsurssdvhichreomprists aahetahéurfacecndr a laygr ef beganometallic molecules

variants of the gol peptide. The BR3 polypeptides of .
depesifadveihsaid metabsuriice; spdd BRET 9 oygansinetalliconglacylesdeing 1 to

r_cpnsistin f. the conti quo e nce qf . am acid ..

1 Rl s Shish oVl PR AR s ilial Refpbosition
e . ; ) ¢

ey R0 e BB lover than 50
rﬁig?@f&[@ﬁﬁf ankwaich laytoR! @posicedonmaidaser tEED269% ap te100% of the
B i ncl ude those conprising any one of am no acids
midtel iFfac2. to 62, 2-71, 1-61, 8-71, 17-42, 19-35 or

2-63 of BR3. "BR3 variant" neans a BR3 pol ypeptide

having at | east about 60% am no acid sequence identity
with the residues 19-35 of BR3 ECD and binds a native
sequence BAFF pol ypeptide. See Gordon, N.C, et al.

(2003) Biochem stry 42:5977-5983) Optionally, the BR3
variant includes a single cysteine rich domain. Such

e - o o - o o, o




Exanple 9. The term "variable" refers to the fact that
certain segnents of the variable domains differ
we@zioen%lgel y i n sequence anong anti bodi es. ThePGI/US2005/047101
regi ons nedi ate anti gen binding and define specificity
of a particular antibody for its particular antigen.
However, the variability is not evenly distributed
across the 110-ami no acid span of the variable
domai ns. Instead, the V dommins consist of relatively
invariant stretches called fragewrk regions (FRs) of
15-30 am no aci ds separated by shorter regions of
extrene variability called "hypervari abl e regi ons"
that are each 9-12 am no acids |ong. The variable
domai ns of native heavy and |ight chains each conprise
[00¥8] FRY: ei}tﬁfeﬂﬁr%nﬁ%ﬂﬁ’éd’cé‘ Eol8, a’int%%m%‘?%@%ﬁf ?lruhﬂﬁum

connect e ee hyper vari abl'e r egl ons orm

tiyﬁmaﬁy (p@@dtﬁxetnelmvel?gﬂﬂnclﬂ swdages ¢agednftomillighepd) thadlan provide a
the beta-sheet structure. The hypervariable regions in

musicat haurdagy éhﬁeprdtelCthTéﬁ wadeflying mg@l ﬁ:om coirogiony However,
t h bl the oth
Sl R TN AR R AL s o
I t . S LN

B R R P PR, SRR Bhpion” e
aFeb lfbioh bt el the 1§@h’e’t(¢@1fﬁi§ét81 A0S dnfdSdthér18teats into the metal
Heal t h, Bet hesda, MD. (19 ‘The constant domai hs
surface tusmlgr‘mgh vatpehatiges (ey gl 6003’02 gihegresult &nthabthdysurficaNthough
antigen, but exhibit various effector functions, such
nen-watallicgearstirhaye a highsuriabe dyerigy aamdtwﬂbuqt neigee pdtantial
;f ar cytotoxicity (ADCC). The term "hypervari abl e
ngmgh when used herein refers to the am no acid
resi dues of an antibody which are responsi ble for
anti gen-bi ndi ng. The hypervariabl e region generally
[001F i Sﬁ?th%'}ir@&tﬂ%@eﬂtﬁﬁl‘ ﬁiéeﬁlrfarc@% é‘reafé?!‘[ﬁ’y EIRAbAD Y
determ ning regi on" or " (e . 9. around “about
organatnetalliddsueh thad the 05@arﬁ6 nfdidly is metagfedqéhémBorbed), hielding a
VL , and around about 31-35B (H), 50-65 (H2) and
stehle,chin ney qulnﬁel\mfa@ﬁ(élwﬂs gtorg ureswtgetqﬁ@eﬂp@blmgaand cracking

E%%ffflﬂ?%&%rless HREbron Sov shEees BRtey e iq fistotrage and reject
p%?éﬂ?ﬁ? d ost ﬁ{e)q&}d%{r?ﬁsésrbgﬁﬁlcraggﬁxg%?f E{ §6’e{{‘g€etglf but the

perv res
p{réééht ﬁﬂ#énﬁén Ql@es( é%heﬂn[ba‘l hﬁ)d{ﬁcatuﬂﬁéi%;%@ac}??o prdtdot metal surfaces
52A-55 (H2) and 96-101 (H3) in the Chot hi a and Lesk
J. Mol. Biol. 196: 901 917 (1987)) prervarlable

regi ons na¥ugggpr|se "extended hypervari abl e regi ons”
m_f_hmg@gg ONOF THEDRAWI 56 or 50-56 (L2)
and 89-97 (L3) in the VL and 26- 35 (H), 50-65 or
49-65 (H2) and 93-102, 94 102 or 95-102 (H3) in the
Th
[Mﬂ ng%Eé bt ﬁlil i g'séa: g&ﬁon microscopy

acc rdln su r or eac

miiefdgdih h@@ﬁsteelﬁfo@t@i@ﬂ@é pos@ﬂ to bt crueisitdpethepivitht deondmg
vari abl e domai n residues other than the hypervari able
graplischomasg theesul iy doaterit msingf éneegly diSpersiveaspeeroscopiit
chain framework 1 (LGFR), framework 2 (LC FR2),
framework 3 (LC-FR3) and framework 4 (LC-FR4) region

R B TR e B 20 cannig ecron
TR YR Ao NBRPL s R YoE B

(HC- FR2), heavy chain franemork 3 (HCG-FR3) and heavy
chain framework 4 (HC-FR4) conprise residues 1-25,
36-48, 66-92 and 103-1 13, respectively, of an

anti body (Kabat nunbering systen). According to one
enbodi ment, the residues corresponding to the majority
of the residues in the the CDR regions of the |ight
chai n of antlbodles derlved fron1the 9 1, 2.1, and

A A NN . S A ~




I mmunol . 24:249 (1994)). The term"FcRn" refers to
the neonatal Fc receptor (FcRn). FcRn is structurally
W@ RWhl0ar6d 0 maj or hi stoconpatibility conpl ex (RMIZYSHNE047101

consi sts of an a-chain noncovalently bound to b2-

m crogl obulin. The multiple functions of the neonat al
Fc receptor FcRn are reviewed in Ghetie and Ward
(2000) Anna. Rev. Imunol. 18, 739-766. FcRn plays a
role in the passive delivery of inmunoglobulin IgGs
from nother to young and the rgegul ati on of serum | gG
| evel s. FcRn can act as a sal vage receptor, binding
and transporting pi nocytosed 1gGs in intact form both

07 Pl 38R o) W 5850055 AR B Ay g carbon on

V%ﬁbﬁgg§mf§mﬁ:hsJ Biol. Chem 9(2): 6591-6604 (2001)
descri be anttbody variants with inproved or dimnished

bi nding to FcRs. The contents of those publications
are specifically incorporated herein by reference. The
[0615] doﬁmwies%A dtﬂBrEﬂii piats pE Gibbgs Brﬁe(lémefaywéfetrfm energy

" “H suaII extends from
&) RB 6 goiFespofidingoRIAT oL welat el 5 Vi RRBET RHgle (4B).
system). "Hinge region" is generally defined as
stretching fromd u216 to Pro230 of human | gd
[0819]t onFidvé SGs algiapiShowids! sakfadl enérb9%s)a funkdtiBa & f water contact
regions of other 1gGisotypes may be aligned with the
angld. sequence by placing the first and | ast cysteine
resi dues formng inter-heavy chain S-S bonds in the
same positions. The "lower hinge region" of an Fc

s_nornal | as. t fretch.of .res es

IDRAG o Fhrof B o bRt oiBin i S0 B rpbf Hee Bupons as
al 1et he Fc reglon I n previous
ﬁ?%%?#@?fé%%x&%ﬁ%ﬁ% s generally attributed to am no
acid residues in the | ower hinge region of an |1gG Fc
regi on. The CHQ donaln of a human 1gG Fc region

AJ 1 1] RORIPTION OF THE INVEYIRON) usual |y
ext ends fron1about am no acid 231 to about ami no acid
340. The CH2 domain is unlque inthat it is not

| 3
[@?ﬂﬁ kg (Eicﬁai é{%ﬁé}g%@o hy ?ag'fﬁg alpﬁ g%spgg |I?1%ﬁe\§r)%eg g %tg cks are
SREProdiee f(‘ﬁﬂlr@g@f mant. | SUckCfeeddirichifld &fde which

nD ecu e. It has been specu ated that the carbohydrate

canyoptaiv costamisats that foel dquipmbeat by depesiidegressidyesarnd/og
and help stabilize the CH2 domain. Burton, Ml ec.
cPRIvSIVS| Copmarsnis Odxamplgs pf syehecontpminminineludesals, metals,

sufthrdnd witOetacqibiniaE sproien ARt AP b B aach i like, Corrosive

T TR ) A -
n@?hﬁﬁh@a@&é dSaétbestemidiied Feetid préducbdk@@hddther undesirable
unctional Fc region" possesses an "effector

deposits that linfit flowamideas explange. Fc regi on. Exenpl ary
"effector functions" include Clg binding;, conplenment
dependent cytotoxicity, Fc receptor bi ndi ng;

ocy BTBFCGI <8 i MG B ALt S e
s{nfq‘ @&t@flérfe 1?a19 og%n%?ﬂétalh@%%ﬁﬁﬁ 1s L%%la)tolfrB%ct RisE surtiaces

ector uncti ons generally regquire t C region
eBecigIpiitRe prédeht i Rifindinand @lﬁahibal plagits. o8 REY an

vari abl e donmai n) and can be assessed usi ng vari ous
chesugad plantiproesss editipanend ésimaflo fram saicn, st@tlghdiadloys thereof.
pol ypeptide that includes a binding site for the Fc
regi on of an inmunoglobulin. Clq together with two
serine proteases, Clr and Cls, forns the conplex d,

the first conmponent of the conpl enent dependent
cytotoxicity (CDC) pathway. Human Clq can be purchased
connerC|aIIy fron1 e.g. Cpldel San D ego, CA. The
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an anti-BR3 pol ypeptide or antibody of this invention
nmeans the anti body or pol ypeptide bi nds BR3. According
wao eooengs1pr ef erred enbodi ment, the anti body bi nPGT/HS20051047101
BR3 pol ypeptide. In a further enbodi ment, an anti-BR3
pol ypeptide or antibody of this invention also has any
one, any conbination or all of the follow ng
activities: (1) binds to a human BR3 extracel | ul ar
domai n sequence with an apparent Kd val ue of 500nM or
| ess, 100OnM or | ess, 50 nMor-7kess, 10nM or | ess, 5nM
or less or InMor less; (2) binds to a human BR3
extracel | ul ar donai n sequence and binds to a rodent

ellular W A=Y=Te ' r Ki
STAI53 SleRE o Stes R 6 eBERPR MG B les B5RRRE) Shbidfed as a
e OfabtigaGon EE‘MU.% off BrSinefeakEdgdt. | €ss; and (3)
I nhi bits hunman BR3 bi nding to human BAFF. Dependi ng on
the desired use for the anti body, the antibody can
further conprise the any one_of the foll ow ng

[6€23]vi t The organomaialtins ubeship the peersahprassss axeathfo?e which are
( ADCC
cebite 3 bipihatforiomeial Futtgimnt it o) seh e o atie

térﬁ%a 't@ gﬁ ?ge n@ar it éé Furtfgt% 15 e?{éggé&g r%g?%ﬁometalhcs used in
tﬁ&ﬁﬁ@f‘m td) ?@tE@t 96tallf sitfsces afd EAPRY AXsPrecurkb and are

presence of human effector cells conpared to wild-type
convertd toeoxdeuwheeh fupGiipe as furprodéatiyctapatingt Aeithe present case,
enbodi nent, .an anti bqQdy aof this vention_binds the
the peganpmetallin spmPouBd citdis qméwﬁmml@mﬁ 3s thegietective coating.
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th BEiy%f‘F 1z ac;hgﬁgaré@% thg\#lteﬁl' ﬁﬁ&leﬁgdxi{gédéhyﬂ@much

I ol ogrca Istics respect
tlickagsmivisirt asating3R3 pol ypeptide or antibody of this
i nvention nmeans the anti body or pol ypeptide has any
one, any conbination or all of the fO||OMAng

(I ¢ 15 e drdnotieialis oripsing Fred an Coabipedhivelials, the metallo

cgﬁ@oﬁﬁlﬁg r9\f40¥8 Er@?ﬂ%ﬂ{eqﬁwﬁg ﬁ%ﬁl&)?r)pﬂglgg gpefﬂ*bﬁﬁ@?%gﬁs to, 15 based on
theMGP A O foRRIAE R the PRridaRATAHIE hﬁ@ﬁlgr@odﬂ@' 18 tﬁf@férably Group
treated with such anti-BR3 antib or “pol ypeptide is

14§ moeapteféffifly didicon dndgint espacnatll}emheoﬂno (hreeodgand kemponents of
ant agoni sti c anti body has anti body dependent cell ul ar
the enganemetallic GAID(D@)mdfh aﬁty%@@a@bm groyps hawing feemek tad0 carbon

ag)renl“lﬁ}gg eg%ﬁgg &P‘l@ Orﬁ?ggltéﬁl’r\é&rgfe%%@p{;nto ffediBon
Fifonte ‘ﬁﬂébﬁstarﬁwg‘?’@?o ] SR e Brgups whigh

aBphatid (t)ﬁ’aroﬁ{bﬂlc Foho ﬁia@rade subetiRgeE vitht ﬁl@l@homltg‘toups such as
respect to an agoni st anti-BR3 pol ypepti de or anti body

orfgehyimlogenehy danxyredrthe fike. ?mtfemdﬁlymkombybgmlpsi énclude
has one or both of _the follomﬁn%)act|V|t|es

mgthyh PHtyEsmethoxy) ethosy and phendn Rigterre orgﬁnﬁmemﬂé@ cgmpounds

it SRt a5 At Bt AR %n”ﬁ”almlt R

sﬂf)xeﬁiéga@sgé&ﬁﬂg%? %ﬁ{gh%o g a§ ﬂlcih?dé’\ﬁ &pﬁkgisysﬂanes having

native sequenc am no aC| equence

@ ¢ithi20adlkyl 6t slkbey etbups! @&pecilly teradlkgxpdsmpounds such as
aci d sequences unl ess otherw se specified. Variations

i n pol ypeptides of this invention described herein,

can be nade, for exanple, using any of the techniques
and gui delines for conservative and non-conservative

mut ati ons. Variations can be a substitution, deletion

or insertion of one or nore codons encoding the

pol ypeptide that results in a change in the am no acid
sequence of the polypeptide An1no aC|d substltutlons




with thynoma, 1 g heavy chain del etions, kappa chain
deficiency, B cell |ynphoproliferative disorder

w@ BloPDygl6eel ecti ve | gM i munodefi ci ency, recesBCTES2005/047101
aganmagl obul i nem a (Swi ss type), reticular dysgenesis,
neonat al neutropeni a, severe congenital | eukopeni a,
thym c al ynphopl asi a-apl asia or dysplasia with
i mrunodefi ci ency, ataxia-tel angi ectasi a tel angi ectasi a
(cerebel | ar ataxi a, ocul ocutaneous tel angi ectasia and
i mmunodefi ciency), short |inbgd dwarfism X-1|inked
| ynphoproliferative syndronme (XLP), Nezel of
syndr one- cunblned i mrunodeficiency with Igs, purine

frSeioky: Pl P%it@t?iﬁ%ﬁﬁ%ﬁrém@ﬁy 6 BT eatpl sty

Ife%ﬁf ﬂﬁq dlg’ﬁ% gefl ciency,) or conditions associ ated

I nMMuno efl ci ency, Janus Associ ated Kinase 3
(JAK3) deficiency, D George's syndrome (isol at ed T
cel | deficiency) and Associ ated syndrones e.
[8028) onEhe organonetallisawating ooube maatalligi susfase Shylpldrhavga low

e%p@g%ﬁg C&n Eiw&nlva é,r%g}%' %\?é;&lpgrlttsz? gga%mgphavmg a surface free

PHERERNEERRA S nlBTl blent iR pllr (PR PLRERLIT Blfgcen 21 o

48N mJAsRt O'I‘Hgléﬁffagé fea%ter %Q‘!efbrhﬁn&i BY 9%88rifAf the water contact
di sorder arising fromand directed agai nst an

aingts. vTihedowsuoface eherpyest the layer enswgs adaweinterfacial energy at, for
mani festation thereof or resulting condition

exhmpdd, therintestaggbetsvesn caudoweihand sheicented kayesy, even at the higher

d | ud t ted to art .

e R G tornd in Bl deat e fRetir v &1, 2U0E B 400°C for a
Eﬁﬁﬁt Lol eﬁﬁ ReHolel 'tr?u g’?HfS)iIIMIJ R’L&S f@PHRx?ea‘RCiﬂte)factwn of

tis, ¢ nt | ammat ory “art
feenaneirt ¢otfosivd pdcidsswith mt&eahifmmﬂhhguh laSredbytidh in fouling
arthritis, proliferativearthritis, psorratic
aadtdormsum,ratﬂart ebral arthritis, and juvenil e-onset
rheumatoid arthritis, osteoarthritis, arthritis
chroni ca progrediente, arthritis deformans,

BR2AE S iy SRR el RepldfiG i Tabdanges from
JIYREF MaRIshE bR e Rebl ishrfdES RABED JTIRE hfb?él%tﬁfb%@ peferably from
pl aque psoriasis, gutatte psoriasis, pustular

50stor i08%h Smoﬁﬂpteﬁerablwﬂom 80 to 180%ai The amouraof hietal surface
i ncludi ng contact dernmatitis, chronic contact

coweredtis mast peefeeably d00%r orasi elpse toal 0036 @5 possibleact
dermatitis, dermatitis herpetiform s, and atopic
dermatitis, x-linked hyper |gM syndrorre urticaria

[ﬁmp at Eﬁ% ;rgé?él acgtd 58 g?&%hféar I r@ﬂ:gat‘flg "QOUCof carbonaceous

I a, I'fg CHroni ¢ aut ol hmrune
d&gbéﬁsasrdcﬁ ,asROK¥ M4 i1 aﬁ@h?é%ﬁﬁhio‘u?z prodBssEY indwhich a feed is
rmatonyositis, toxic epidermal necrol yS|s
heatedrwhide imcdritact with agnstpb swface ssiches qmtmafsrms)ed in refinery and
sclerosis such as systenm c sclerosis, nulti

chemigal plant spBjice el @gcl@pgg@-@gtﬁlmce N;@)esp rXﬂgr gtandard initial

%@%%S S%‘:/ag]éégs’é’ C@ewsﬁ@ﬁgﬁléﬁtls@ é# g € nl]VGHJC At ﬁ/sgh pressure
Vgﬁ S@&ﬁfré&; H@gﬁge@tﬁg Ete8ﬁ10<}18£1ﬁﬁg Sthe §ﬁ# ?f ﬁﬁr!f%e is pgefera[bly

ataxi c scleros
clbanea vy Healky if tiee pRXsaiad 6f ar%ﬂ'génsc(ﬂitétﬁﬁﬁgegas preferably air, at
aut oi mrune- nedi at ed gastroi ntestinal diseases, colitis
tempbraasres of érom R06°E 66 500%C, preferably 300EErtog)0°C for a time
m croscopic colitis, collagenous colitis, colitis
pol yposa, necrotizing enterocolitis, and transmnural
colitis, and autoi mmune inflammatory bowel disease),
pyoder ma gangrenosum erythema nodosum primary
sclerosing cholangitis, episcleritis), respiratory
dlstress syndrone |nclud|ng adult or acute
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The ternms "cancer" and "cancerous" refer to or
descri be the physiol ogical condition in mammual s that

wo goobppite@l |y characterized by unregul at ed cel PCHUS20$1047101
Exanpl es of cancer include but are not limted to,
carci noma, |ynphoma, blastoma, sarcoma, and | eukem a.
More particul ar exanpl es of such cancers include
squanous cel |l cancer, lung cancer (including
smal |l -cell lung cancer, nonsmall cell |ung cancer,
adenocarci noma of the lung, a9d squanous carci noma of
the lung), cancer of the peritoneum hepatocellular
cancer, gastric or stomach cancer (i ncluding

gﬁf%%ﬁat@trgﬁ%)%%k? V@éggq?f aeé)rclyggg‘ﬂ ?ﬂ&ﬁlﬁﬂﬁ%ﬁﬁ% laceoys deé)osr[s The

ovarian can
Heafiest 19511’3968@& anaﬁ{ospheﬁ@b%@urebﬂm hIAFR& pre§Riréare
canc r colorectal cancer, endonetrial Or uterine
aceepttabllendf saltd arerysept, anwrateanvmshmmy b&usekto @moversalts. The
cancer, liver cancer, prostate cancer, vulval cancer,

ciwpdumiet@hwéace Thay alsp d)edmaécpd]m@ %awduugn 06 mewlyq@étstomhance

nd neck ncer,
R BetpOcrpT o6 taF SreaneBieiatEh caftneRtassy i A SRlgno sarbon
medi at e
Sééyygaérlf ?%ﬁﬂl klﬁ%@ﬁﬁﬁﬁggﬁlg@ngé:\é g%t eS Oggdr}g e di Iff use NHL;
hi gh grade i mmunobl astic NHL; hi gh grade |ynphobl astic
NHL; hi gh grade small non-cl eaved cell NHL; bul ky
[ﬂﬂ%&]as eTheicleanedehé heated metapswfare iAHRS wéllj extedito organometallic

enstrom s Macrogl obul i nem a) ;
C@ﬁ"ﬂ%& Bbf quﬁﬁnsvﬁ@ ﬁ@atp m@éaﬂa tg qrggngme @ﬁm %ompound in the gaseous

AT ARB bl SR Rulibambar b Ryl S ompound

Cf())er gl?ﬁgé@ iBihé %Mi@'dsfﬁ@&éﬁfﬁr g*a§ O &IPAs Al E;@h or the

to one preferred ermodi nmen the canc
ganﬁm@taﬂwanhy ivermixied twith pces i diquidiiclpad yydphexbmeprylene,

its surface (BR3-positive). According to_another
vertoeithen teiradhiorBia Sblasp @81, faelcuhdube belazmansc deston

e anti - BR3 an o

cpile LA i EBF 25 AR e BDAG Ao g Orggpmetalii
BB brdRE IRul e SHET RIS MEERLER bRAEe SartiieRy: o

cBﬁfa% ;ﬁi gt 'I'ﬁ%qgﬂﬁbereﬁm‘é' o‘fQHé BoAth} %‘P)oce&hfn@ Yirénge from ambient to
I'ynpho i cl eukenta (CLL), acute 1ynphocytic Ieukenla

5082C) Thenmdper Itc;mpdsmuye lr:mgeyﬁm Icoalmng B 4 Junctiiohfafdhe ktabdety of the
B cell |ynphoma (DLBCL follicular |ynphoma, which

paﬁ@ulgrp@gaaemﬁtﬁhhmwk Of C§aﬂ119f$rp homa (NHL), rheumatoid
arthritis and juvenile rheumatoid arthritis, systemc

| upus eryt hemat osus (SLE) including |upus nephritis,

%ner’ﬁﬁe g{(t%ﬁ?ﬁ the! ﬁ?f‘a@%cﬁﬁ}fa@&{‘ﬁ% Wﬁalhc coating can be

pat OCyt Openi'c purpura

nhd¥sBRACYI RS Qratdr ddatdet bagled. T This Ryt MeAFHHBSthe contact 2 ﬁle of water
t hrombocytopenia, nmultiple sclerosis, psoriasis,
im epinaopwithythe ingddified yrméalrsmpﬁmhi e exqmpherm‘m mstgymvech;re for

vasculitis, diabetes nelll Re naud: syn rone,

nEasHEBE Veates stashanglasd 2ot .Iél wateh p@mﬁ%angles imply
The
M fxaa%noﬁ%ﬁmdgﬁwﬁmf g

4 LuC
R AP E‘yfg N AL o) hethef duces
nidified At@drllingl fo3the invékdfon, HRAsufdd Wkter Redi88 anPlddate between 95
Bi 212, Bi 213, P32 and radi oactive i sot opes of Lu),
t@ﬂéﬁmibgmeappmferabblghlrﬂw 1¥hdegress.ns such as snal |
nol ecul e toxins or enzymatically active toxins of
bacterial, fungal, plant or animal origin, including
fragnments and/or variants thereof. According to one
enbodi ment, the cytotoxic agent is capable of being
internalized. Acccording to nother enbodi nent, the
actlve portlon of the CytOtOXIC agent |s 110CkD or



100nM or less, 50 nMor less, 1OnMor |ess, 5nM or
less or InMor less; (2) binds to a human BR3
we@ziosanabd ul ar domai n sequence and bi nds to a POUES20BHB7101
extracel l ul ar domai n sequence with an apparent Kd
val ue of 500nM or less, 100nMor |ess, 50 nMor |ess,
1OnMor less, 5nMor less or InMor less; (3) has a
functional epitope on human BR3 conpri sing residues
F25, V33 and A34, wherein the nonocl onal antibody; (4)
i nhi bits human BAFF and humanl®R3 bi ndi ng; (5) has
anti body dependent cellular cytotoxicity (ADCC) in the
presence of human effector cells or has increased ADCC
in the presence of human effector cells; (6) binds the
human Fc neonatal receptor (FcRn) with a higher
[eﬁso]m tThé Hﬁ@kﬁeﬁ%ﬂtﬁ@ Bfga@l@n%alﬁércﬁﬁﬁn%%ﬂgb@Fﬂfdrﬁq to 10
havi'ng wild type or native sequence
molecelpl Btyess thiclelgreferablyilttod moléomlari lupers pﬁhmkenmlué préfyrably a
at Ieast 20% when .conpared to fhe baseline | evel

mapplayer thick. nEgthiciness pt the mejacalarilaygignay pe a@@@gﬁfpd hy the

h .anti bo ts,. B i f i [
GPETOIIEY o B PRRe S heyfe o BiBpyurE oF thehetdl qurtace to
thfd fn;%m%%l} {élél\fgr ﬂlapd%gloag@'es g#ﬂu%ﬁwﬁﬁ?é#?ﬁﬁﬂepﬁgfﬂeﬁhe coating

uplg:ﬁéd)nal epi tope further conprises residue R30.
ACCOI‘dI ng to yet another enbodi nent of this invention,
the functional epitope further conprises residues L28

nbod d

[&8&%3?@no'eé‘m%‘gﬁrs&pe?ﬁh%&%@e%g?%@Sméc‘a?psgoéi‘é 4 wohoreaemetallic
| bef

AR BCortfue OIRR It ol BRI R R RlGtey G300
D Bl R € P Sy WP A0, Ay Seomposition of
o@gﬁﬂmm@tallmoutmgl thapbcdurl dependip graptheatatios offthe etganontetallic
m ce: él B cells in blood, (2) Bcells in the |ynph
empeyed a8goatilg anslithgroperaiisig temperathee epploviedadivr ezgmple,
sBR R 85 Coll e Ra bRSIPR S5BapBi Shmyesg may be
BP0 in A1 SEVEHe QErvAEERLA il RngREs. DBF DS EA BT RO ition” of

i'S nmeasure pos eat nen
tMé Ia@eﬁﬂf b%bmdtﬂh@ﬁﬁél@@tﬁle@[ﬁ[ﬁl@éﬂﬂﬂaﬁm%gﬁi@dﬁwtaﬂﬂﬁmolecules in
depletion assay is carried out as described in Exanp

ti8ceatink cogerng) lalyar areatteredindésy thed 28fbodverage pf t}haemetal
depletion is neasured by the popul ati on of peri pheral
Spriged-| s in a nouse day 15 post-treatnment. According to
anot her enbodi ment the biological activity of an
agoni st BR3 bi nding antibody of this invention is any

a | . .
[?6]392[]1 . %h@ ?gﬁ%ﬂ% lr)]fgfhgﬁjrrﬁsf’én;t ?%aﬂbﬂgetgfgﬁc cl()'ghgﬁilssﬁéh%gﬁg fo be at
16ast irpp&tt |alfuﬁét16i9 BRile Geanehrtetyl Whis ndpRasiEng tiBe bound to any
val ue of 500nM or | ess, 100nMor |ess, 50 nMor |ess,
patdiddlartheess it &ppeamy thathe angaﬂmMomctylmmmlz(ez)thh aﬁemctlon
functional epitope_on hupan BR3 conpri sing resi

epgrgy Witk betlupalas andmenenalat iedraerrdens aad nitgntss a?gulm and

cg{romn&pilglsgna%ﬁlqr Wirkthidihg ePs et et with minimizing
f&fﬁn F&héﬂéﬁé A oﬁf nddRg ifERde tﬁ%&h{‘éﬂrﬁ&e 44 creating a

il ates eration or survival 1n vivo
n(a@fob felantsh ef)ﬂalmy cemniie @oatings o£arple surfaedsklywon b physical
higher affinity than a pol ypeptide or parent
bpoiigrte puitigateheattogjomi Howeypr coramist ¢oatinge qullmes begseffective as
Fc. The desired level of B cell depletion will depend
on the disease. For the treatnent of a BR3 positive
cancer, it may be desirable to naxi mze the depletion
of the B cells which are the target of 10 the anti-BR3
anti bodi es and pol ypepti des of the invention. Thus,
for the treatnent of a BR3 p03|t|ve B ceII neoplasn1
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(2004) Curr Opin Pharmacol . 4(4):347-54). Thus, BAFF
has been linked to a variety of disease states. BAFF
whrewds7d160 t hr ee nenbers of the TNF receptor PCT/US2005/047101
superfam ly, TAC, BCMA, and BR3 (al so known as
BAFF-R) (G oss, et al., supra; 8. Thonpson, J . S., et
al ., (2001) Science 293, 2108-2111. Yan, M, et al.;
(2001) Curr. Biol. 11, 1547-1552; Yan, M, et al.,.
(2000) Nat. Inmmunol. 1, 37- 41. Schiemann, B., et al.,
(2001) Science 293, 2 111-211#)- O the three, only
BR3 is specific for BAFF;, the other two also bind the
rel ated TNF farri 'y rrerrber APRI L. Conparison of the

SRS Ry P SR A AR e g 100

n/6E! |Th%L§aﬁieV1%hséﬂiﬁ§ tabﬁﬁ§s f oﬁ&é; EodtiI R0 p%vﬁh aphysical

supra; Yan, (2002), supra; Schiemann,” supra).
barmikr alitus, TRGils qmmamlaﬂlycstmﬂ arb chmys thisiduif} cxm/be provided with a
recept or (Yan (2001) Nat. I munol. 2, 638-643),
lowisusface @ner@wn@nolammon iear aaenalayesof (csganametaHic coating that

rEn8h bt extipuita Snd SRR G R FesmasisaPR TR B Rdans
]ﬁtan‘?ﬂles YR A1sed MbludS Ok ’pré#k% ?t)ams-rgfeﬁlhpéfa@ﬁ&] {rAh<Fr lines,

regi-on Pedrs ho sequence sirm
afill @ik o dnesl QBRI iSp Sl midr YhAuTadiles, € Theimiterialid Wprotected by
notifs. Several Ilnes of investigation have provided
osgansmeetelicdmating hayt alBRbeiatherhseials arawyll s neptmetal materials
t hrough which B cells receive a BAFFnedi at ed survi val
SUEHARPCIAPEGS-ewed in Kalled, S., et al., Curr Dir
Aut oi mmun. 2005; 8: 206-42). This has been confirnmed by
the recent gener ati on of BAFF-R knockout m ce wherein
e BARR gﬁﬁg]

[erRe HAptex 15 173(4) 23&?%‘;@'&%@? élﬁésygﬁ%ﬁggdn?ﬁg%ﬂm heat
exalidngeys ctfmﬂloﬂnetasmaﬁy sfery naitsisicigagibdilérpl heyebntingers are
and non- Hodgki n' s Lynphoma (Novak, AJ (2004) Bl ood
pegadizally 1%ﬂmutm<f\sakvlce\ﬁor(cimg msahmgmsuras dowwt)me as well as

UMVARY CF | NVENTI ON Th esent i nvent

BTEns i e BRESCB HECse i J e Hssers AEPL psigiopabeleaning
V\ftHlP@ bE%eh %ﬁdt%ex%hﬂﬁren H% | RALESH glt? 3183 ltl‘ijeglscoated with an

I'ng an C Tregion, elr une
oBeARN &AL sRER og hbkﬁﬁeﬂﬂll atsﬂoszﬁﬁ@ (HMDSO9 Blyex xposing the heated
invention, including fof exanple, their use as pote

G ® 4@0"0) epdant motal Budedd o, HMIDS6 atriowagresgir8irc eh loxygen—free
proliferation and survival, for therapeutic use or for
cHygBeRt witdra eastiagris Behiswed, typicpHy de fassithare htiosn The unit is

fCrea o BERBHERS BrveBRekl T of ‘the fol lowi ng

properties: (1) binds to a human BR3 extracel |l ul ar
domai n sequence with an apparent Kd val ue of 500nM or
[003. IDEnMventibe sSfurfier ilkhsiratddisthe FolMvixig bLEBpleBNM
or 'ess or InMor less; (2) binds to a human BR3
extracel lul ar domai n sequence and binds to a nouse BR3
extracel | ul ar donai n sequence with an apparent Kd
OOnM or less, 100nMor less, 50 nMor |ess,
1OnMor less, 5nMor less or InMor less; (3) has a
functional epitope on human BR3 conprising a specific

du .
A0k TS (5 e s ot an
ofgn@biatieciHoyy rioRGEduded foematies efit@naful fiderseulef f ect or

cells or has increased ADCC in the presence of hunman

effector cells conpared to wild-type 1gG or has
decreased ADCC in the presence of human effector cells
conpared to wild-type 1gG or native sequence |gG Fc;
(6) is derived fromany one of antibodi es disclosed
herein and (7) binds the human Fc neonatal receptor
(FcRn) with a higher affinity than a pol ypeptide or
parent poI ypept| de haV| ng WI I d type or natlve 'sequence

.



nunber ed 50-56 (Kabat nunbering) of the anti body
sequence SEQ ED NO 79. Accordi ng to one enbodi nent,

wa b@eantise BR3 anti body conprises an LVR3 conprPGI/ngR005/047101
resi dues nunbered 89-97 (Kabat nunbering) of the
anti body sequence SEQ ED NO 79. According to another
enbodi nent, the LVR, LVR2 and LVR3 of an anti-BR3
anti body conprises residues nunbered 24-34, 50-56 and
89- 97 (Kabat nunbering), respectively, of SEQ ED
NO 79. Accordi ng to one enbodi-tient, the anti-BR3
conprises a variable heavy chain domain conprising the
vari abl e heavy chai n sequence of any one of SEQ ID

[%?67]8 ggﬂre%oﬂﬁlsstaé'féég rsfieiePg ‘PIZOffg%h dé:ﬂﬁg% steﬁpgoupons were

conprisés a vari D
1A inY fYinlE sYéHl g 18y tehefol v&iﬂﬂhéka‘iﬁétﬁ?ﬁ&ﬁﬂ@iamsm at
NO 77 and 79. The present invention provides is an
28ribir-didtearerdtarhs of 39O Cs#00°Gandi¥B8°C dop30 wiingtes. After
reS|dues nunbered 95-102 of the antibody sequence of
teeaimonte thif regeior MosNEgcwted 10 IXHE tﬂrea% @ovlﬁaéﬂ £pQR temperature

Bl ‘F’Sﬁ’m@m”wgé‘ HissEebel baital AST0R BRTcAdarHsAg v reament

fstathfe :

NG ey By R 308 oy Rebl Bipig and furet Bpoo el
cbdpod?Withkdtheherm&histbhe biat | mﬁht exposintd RTHMDOBOIEFhe surface
an anti-BR3 antibody conprisin Rl conpri sing
cogstiagaed Smuwﬂsenea‘suzad Gsing ix-talyep elb@tdgn spEgtroscep(XPS) with
%ﬁ one of % PKB 87-94 98, 100, 102, 104, 106,
resyifts preseniachin thedollewing Talgle 1118, 120, 122, 124- 127,

129 and 193. The present invention provides an

anti-BR3 anti body conprising an LVRI conprising

resi dues nunbered 24-34 of thesgatg hody sequence of

any one of SEQ ED NGCs: 86, 97,799, 101, 103, 105, 108,

111, 113, 115, %ISilicdd 9t Shizfacel(dy, XPSP at T nipid-atidre
The present invention provides an anti-BR3 anti body

—conprising an LVR? conprising residues nunbered 50-56
TERPERIEOE 103, 1GGIogRStec] (A36] T3, 1 SAnIERy, Sipeb(A304)

121, g 3 128 and 194-207 éhe present |nvent%$§b
provides an anti - BR3 antlbody conprising an L
conmpyiggi ng residues nunbeney 89-97 of the antishpdy
sequence of any one of SEQ I D NGs: 86, 97, 99, 101,

103, 5005, 108, 111, 1h38tmea&uwedl17, 119, 121, 2AB, 128
and 194-207. According to one enbodi nent, the LVR,
LVR2 and LVR3 conprises residues nunbered 24-34, 50-56

O iy LRy 0 il 5
ket i A o e

eHordlayd. At fifinkid sBlel d0wp @i slﬁfwéd"ﬁhaﬁﬂidr@ afabout 25%
sequence of any one of SEQ ED 87-94, 98, 100, 102,
chOdragt @8en 20500°) 91‘11& Syrfaceospetibd initiblly generatddare hedizyed to
124- 127, 129 and | n one enhodi nent, the anLl-BRs
campriss di-methyt pidd 1r&<s\xb¥9%\| BSH XSEEN O @dnetrhsite
conprising the VH sequence of any one of SEQ ED
NCs87-94, 98, 100, 102, 104, 106, 107, 109-110, 112,

11 ;
[dﬂn%tg di Phe ééé%orszc%até'clng 3002 %&Z‘e tedtéd iR A bori® v&ﬁi‘tl 2 319[ opacio

i ment e anti-BR3 anti conprises a var
chid#dt 350aCfod Q4 dionrs; O te3ulting d,‘tﬁl Vs seste ehamctdrizedyby scanning
one of SEQ ED NOs: 86, 97, 99, 101 103, 105, 108,
elertronimBroscopy (SEM) anbenergy dispessive sgecadcami(B0S).
The present invention provides an anti-BR3 anti body
conprising HYR3 conprisi ng RVCYN- X6- LGVCAGGWY ( SEQ ED
NG 220) (Fornmula V), wherein X6 is Ror H The present
i nvention provides an anti-BR3 anti body conprising an
LVRI conprising the Fornmula VI:
RAS- X4- X5- X6- X7- X8- X9- VA (Formula V), mhereln X4 |s Q

- ~



pat hway conprising the steps of: (a) stinulating the B

cell with a BR3 agoni st antibody and (b) detecting
W@bkaoenAtlb@®NS i N gene expression and/ or protei NPEYUS200$/¢47101

of the cell. The present invention also provides a

met hod for diagnosing an autoi mune di sease or a

cancer to be treated wth a BR3 bi ndi ng therapy

ant agoni st whi ch conprises: (a) contacting a

bi ol ogi cal sanple froma test subject with a BR3

bi ndi ng anti body or pol ypepti-@iz- of this invention; (b)

assaying the | evel of BR3 pol ypeptide in the

bi ol ogi cal sanple; and (c) conparing the |level of BR3

(B39 C SRR e SRl B ighAERy b Bplefed P ligterior
suPBcPbE ARNES s.a'THeﬁﬁfc?@?rﬁphé‘déﬁSnét?é’c@Fhﬁfwi%@opacio crude

protein conpared to the standardl evel of BR3 protein
exposurd KD S® tedatehcauoni nesaltee idi saafacetthatsinees vérg litte
treated with a BR3 binding therapy. The present

vianiatinn ivdrleathsemplpinegtes coupensbaws e sysfase titlyramh texture. In

L [ (.Sing.t t f bi ndi t.h .
R FR BN P B R Ber O PPPHPRAY Y i crfscntative
r o e
st 900 (AT g b o Sl D RO R bt hlminimg prosence
oXRtifae hhilerthermaliy adited icoupdi heNg hefHee dimtrii of sifur present on
anti body or imunoadhesin 1s used in an assay sel ected
the ooupde group consisting of a FACS anal ysis, an

i mmunohi st ochem stry assay (I HC) and an ELI SA assay.
Non- BAFF bl ocki ng anti-BR3 anti bodi es have the

BRSNS RN RS wibs By el drom gross

R Qe ST b L bR S MR ted B8t shows
vany littBRZardatiorbaldyig nkerbdgecof the coupomgpogy idterfhedatile thermally
nunbering system Bolded letters indicate R71A, N73T,
tegated IR gessvarp mpugleiextuse plongrthesdgeref ube spupon/epoxy
enc%The underlined portions.refer . to r
[

.Se j ons,_ .
iBISIF < THG CCBROUSRSH ticrhge ShaXs s ropghngss of Jae eprior surface

. h . . ' -

o B EEarorRe BRI oG B PR CRHERE S RaRlei st igys sectional

aﬁagéis ﬁ&hﬁﬂth%ﬁﬁhﬂﬂre@féh%ﬁgbﬁé §efterel RdkfoRlch Biddye when
N/73T, a L78A changes conpared to human consensus |11

expasehioeT opdeéo ondierwhibe HMDSO trasted ebaponoshiowedniinins]
conprising CDR sequence (H, H2, H3, LI, L2 and L3).
corgsion gimagsas vari abl e domai n sequences of 11(9
grafted anti-BR3 anti body nunbered according to the
Kabat nunbering system The underlined portions refer

egi >) (
[g%li]LS) R'i‘]%lgﬁ%ggfa:pzlk ?Ig)rs [ ngi caﬁggﬁgfﬂup@%]??wgﬁlg%%@ n
rEFidATRSM GREBEHEh tPepbxTEItgetERNhds tHa lageodeiteied from HMDSO

ifgure 4 shows the results of soft random zing the CDR
is eyl thins tobe dbderged frtitkdSEN mapRFicatiphbody and

sel ection. The variable domains of the |listed

anti bodies are the same as the 9.1 grafted variable

[ I_{E,iguence except for the residues changes in the

20 regi ons shown. Figure 5 shows a conparison

of the nouse VH framework regi on and the human "RF"

and "RL" framework sequences. Figure 6 shows antigen
[00421 NgThis exapipleds firbgedid iﬁpmidﬁir@ﬁ) provide coverage of a steel
framewor ks. Figure 7 shows selected sequences fromthe
sprfhe@Rand iltustratesiie ODRoRepes of pioviding esuatace dond whiclr st of
vari abl e domains of the listed antibodies are the sane

as the 2.1-RF or 2.1-RL variabl e domai n sequences

except for the residues changes in the H3 regions

shown. Figure 8 shows sel ected sequences fromthe

9.1-RL and 9.1-RF CDR Repair libraries at round 5. The

vari abl e domains of the |listed antibodies are the sane

o " ~ oA ~e—- ~ A [r— o o




conprising any one of amno acids 1to 77, 2 to 62,

2-71, 1-61, 8-71, 17-42, 19-35 or 2-63 of BR3. "BR3
WO a006aM160 means a BR3 pol ypepti de havi ng at | eBST/UsID0%1047101

60% anmi no aci d sequence identity with the residues

19-35 of BR3 ECD and binds a native sequence BAFF

pol ypepti de. See Gordon, N.C., et al., (2003)

Bi ochem stry 42:5977-5983) Optionally, the BR3 variant

includes a single cysteine rich domain. Such BR3

vari ant pol ypeptides include,14-0r instance, BR3

pol ypepti des wherein one or nore am no acid residues

are added, or deleted, at the N and/or C-termnus, as

| a a) .

tHpeoP e R S 0 Rl ST o Bt B4 10 g more
cEfidnabédustioifarindtd than SEANRES SteB8RR TRl beRRIff<de sRiid be
al so contenpl ated. According to an enbodi nent, a BR3
pretrésded. Agprgheqitin cér ov O} ahahoat 350fEasdy hbadequeBedmeliminate any
acid sequence identity, at |east abqut 70% am no acid
cathnuapequs tgsidue iy many ¢asast ThisguethpdologiGam alsq apply to treatment

EeiEers By iftery B35 B3 BRI e detine different
AREAHRN6cArg6h Hb?%sitﬁe{e%e@WtHgg%S@rﬁt% )5y gressure and

sequence 1 denti east about am no aci

39060 4oe earyiientieyperitidslte asmod differdhParoung watbon deposits
sequence identity, at |east about 98% am no acid

Ty tlesteel siamles.y The results ene shewso in Femwe dnivhishas aggraph showing
sequence identity in_that rtion corresponding to

4 AN MgSasWhYs RabeR tared orythy weight ﬂﬁ? feipERaln Figure 3,
A $ p&ﬂggﬁy.gg% % BRAGHA SIBOTRAR il RERARN 1B and 310 and 304

variant | ot “encoripass ‘the

aPOLARRENS| SHR1S CRUB R 214 &l sadlbdsVstedBRA /@il Bd)een from Figure 3,
pol ypepti des are at |east about 17 am no acids in

thewy b Si on thesteel SEmples isue¢peatettosty thei amowsedbficarbdrmceous

br oadest sense and specifically covers, for exanple,

depeutTamaEningntAbeneS0 WYy earbaal the amayedioé Si starts to increase
ti bodi i th pol yepi t opi i ficity . single chai
aiflconBmeto heacare ag i amcu af AL mAing degrasee o

anti bodi es. According to sone enbodi nents, a

pol ypeptide of this invention is fused into an

[6043]bodlf Higlstaw@bkratis agXAcated, toiblrh BEC & Pdsidld, & may be

domain or In a such that the antibody can bind to

naocksanhiotiolloBAfhis dtepavitiya wat@R8asr arkliy toi rgnmiviersglts Thes can

anti bodi es conprisjng a polﬁ(pepti de of this invention

ngigrate dromm thesbylk tokherswitacsd, Fasrexamnle, sodnum andighdenies

conpr. sing a pol ypept.i f this, inventio be .an

paRiRHsRy By L gt bRy eRS aftorbin nb B AP veet s Ao sibtld be
[ _ . .

RN B ol S BLRRE cEREEh BTl o AR T BRUAIMDS O

cbv@dpeed by inmunizing an animal with a polypeptide of

this invention. Thus, an anti body directed agai.nst a

pol ypeptide of this invention is contenpl ated. As used

herein, the terns "anti-BR3" and "BR3 hinding" are
10044 i W@B&M@M@mﬁ)%ﬁeﬁ%p&%&aerqnﬁsp?tcﬁ@dgmswéﬁr@n
I ti-de<hin . RO LEe. e[k .41 he
e RERS IS VAT SRl BoUARER 0% TR0 iRBtoviah} Surtaces
I L . C .
e e b AR R e 1 above,
does not bind to human TACI or human BCVA. Preferably,
the anti-BR3 anti body binds a human BR3 extracel | ul ar
domai n sequence with an apparent Kd val ue of 500nM or
| ess, 10OnM or less, 50 nMor |ess, 10nMor |ess, 5nM
or less or InMor less as a Fab in a Bl Acore Assay at
25C. According to one enbodi nent, the antibody or
pol ypepti de binds to BR3 with an apparent Kd between
0. 00l pM and 500nM " Ant agoni stic anti-BR3 anti bodi es”
according to this invention refer to anti bodi es that

o [N o o - " N NS .




framework 2 (LG-FR2), framework 3 (LC- FR3) and
framework 4 (LC-FR4) region conprise residuesnunbered

wa2@8/076366 49, 57-88 and 98-107 of an anti body ¥P&rDS1005/047101
nunbering system, respectively. In another exanple,
heavy chain framework 1 (HC-FR), heavy chain
framework 2 (HC-FR2), heavy chain framework 3 (HC FR3)
and heavy chain framework 4 (HC-FR4) conprise residues
1- 25, 36-48, 66-92 and 103-1 13, respectively, of an
anti body (Kabat nunbering syst®nm. According to one
enbodi nent, the residues corresponding to the nmajority
of the residues |n the the CDR regions of the |ight

G088 oo ffiraet R S Rab Pk Gl vt ptEusing, g,
HSIE BbTHOube hyRidafioR T 36 1uBEREe tHehﬁ‘gﬁl?&1 HES Treatments can also

corresponding”to the majority of the residues of the

bePerfoegiedrisy sparging dnciaest gasde.ghd; lor gt 11®lb611qu1d>ﬁnod1ﬁer to
anti bodi es derived fromthe V3 antibodies are

tiangeent vaper tmthr:urg@nt@nmte hsthig madedreatmenttinies mayvaeed to be
SEYEHAT RO dp SROUE e DRI s fonnds TR e beratues may
I % g@ﬁ%% & W@?fb‘f%ﬁalﬂlfe aseé&“ ahd gfe‘l%%?rggéé’éﬂé td'400°C

€ reglion sequences. on t e conpari sons,
foeeatbhRegel. nucl ei ¢ aci d sequences encoding the V
domain am no acids that are a consensus of the
sequences derived fromthe human and the human H chain
subgroup 111 V. donmai ns wer pared. The consensus V
Q@‘h‘%enc caRsad Chetcema%vw SpRBGIR o thegaienged gemgce and/or limits

OBt e BraBleky @%@%ﬁa FifRye TR HIRRAng ary sipgtitted
sﬂgﬁéﬂéété%]n@lnslfé gﬁ‘é %ﬁﬁﬂn fﬂ? &aHssant i bodi es,

e | ndivi conprising the
popul ati on are |dent|cal and/or bi nd the sane
eEitoEeﬁsE, except for possible variants that nmay
png production of the nonocl onal anti body,
such variants generally being present in mnor
anounts. Such nonocl onal antibody typically includes

B PRy SRRE BBt RS bl SBNER T8 SoRbimrign eney
IR HIRR CBNYRS aRBleahBERI Kélg@afb%%@ff'%ddt% ddpzbaid qsighf@ 4A and
sel ection of a single target binding pol ypeptid

4§bmﬁqﬂc$(ﬂh&ﬂﬂ@lﬁémEn@mﬁawaﬂugxMﬂhpemheﬂ@/@H@umNth
For exanple, the selection process can be t
compepandsng plotf surfgerergral & ersus rwaiewmtaw atn)gl%(4B) The strength

of rlvaetioh 4 S T natefials iR ey ey B an be
dg%gﬁ%ﬁé ?% er aP% ﬁﬁbﬁﬂe Xa thterﬁl' égl%hﬁgnsc‘ eﬁ.ﬂg %Sbs

eghatich fdlat%@ the ﬁ@erfaiﬁﬂ%vefdgefw B iAerfhdial émdrgfland the adsorption
bi ndi ng sequence, to inprove its production Irn cel

isothermn equéatiomn;, sucicas thed angmurio gésurptioy isatherny equettmn relates the
create a nmultispecif, c antlbody, and that. an
n@tﬁffa@@b 9%@?@@ tcsthegfitbhé léﬂeteéae&y @%@@%@Wﬁ §rorgbining these two

CAROTE B ShrAinsang reld t?&f%ﬂpp Wb %ﬁﬂ{%wﬂiﬁbs frec energy of
aHé&?gBIé‘tahﬂrige Yiﬁéﬁg%&yéﬂe? ?ﬂe&'ﬂ@m‘lj E‘ta functlon of the

ies directed agal rent nlna
stEBtd emagy of e Hqmdneel the @hrfaﬁé elady o@‘&héiscb‘ﬁth Qﬁh&ﬂﬂie surface
ant i body preparatlonls directed against a single
edetgyrofithasolid s lw,dh¢ inferactipn bativédn the sobdtandithe oil is a weak
specificity, the nonoclonal antibody preparations are
advant ageous in that they are typically uncontam nated
by ot her i nmmunogl obulins. The nodifier "nonocl onal”
i ndi cates the character of the antibody as being
obtai ned froma substantially honpgeneous popul ation
of antlbodles and is not to be construed as reqU|r|ng

o, . Y " .



Exenpl ary "effector functions” include Clqg binding;
conpl enent dependent cytotoxicity; Fc receptor
whemdiomgeo ant i body- dependent cel | - nedi at ed cytPCDKE0$/§47101
(ADCC); phagocytosis; down regulation of cell surface
receptors (e.g. B cell receptor; BCR), etc. Such
ef fector functions generally require the Fc region to
be conbi ned with a binding domain (e.g. an anti body
vari abl e domai n) and can be assessed using various
assays as herein disclosed, f-06- exanple."Clq" is a
pol ypepti de that includes a binding site for the Fc
regi on of an i mmunoglobulin. Clg together with two

B RS o B A o o

[cit pat . . puUk chased
B Plorkiaf by St 0% A Bt s BRI Tt g
term "binding domain" refers to the region of a
pol ypepti de that binds to another nolecule. In the
case of an FcR, the binding domain can conprise a
portion of a pol ypept ide= n eof (e.g. the al pha
chai n thereof) which ?% rggé%ng?EFL for binding an Fc
region. One useful binding domain is the extracellular

n FoR. . . c
90081, el AT RN oA s ASUKRERE Mgy s o
fORHorR6f $01id YurFeQRRroy) 'ﬁﬁé’@ﬁlr%det‘e@fer%n B Al 1= 32.65
di m ni shed FcR binding activity (e.g, FcgR or FcRn)
mJith20rCHDEB af Figire i Ac st thet apiatioparfaninimaiy Gibbd fiee energy
or to a polypeptide conprising a native sequence Fc ]
of agserptiomveitly tha solid susfagkicanrgye dhisbows thatdhe adsarption is weak if
I nding". 1o an EcR bin at l.east one R wi.t.h hj gher

B Mipitigat By ¥ B phd RisambiEe Rrol o1ch6 splifds flidagh the

j de or a native sequence |gG Fc.
Sk@%%?%ﬁﬁg&fgqé%ﬁgﬁg%bodinents, the i nprovenent in
bi ndi ng conpared to a parent pol ypeptide is about 3
fold, preferably about 5, 10, 25, 50, 60, 100, 150,
[20€9] upThe swdacd Hke enengyaifdle sdlid/ist detddmined usingoa watartcontact

i n_ bi ndi ng. The pol ypepti ari ant i.ch "exhibits
aagker@smempﬁﬁgﬂgce-t E%’ﬁe 2@@, OMisrBe r%r;tlpa%lap bghweqrthe surface
W th | r affini . g, higher, apparent Kd.or higher ..
ePetzy e spfi e Y pafistonist gRelsy Pair e vace lef Sotids
ugkgfing conpared to a parent pol ypeptide nmay be about

yor nore decrease in binding. In one enbodi nent, Fc
variants which display decreased binding to an FcR
possess little or no appreciable binging to an FcR
e.g., 0-20% binding toyth66btHleaop@yed to a native
sequence 1gG Fc region, e.g. as determned in the
Exanpl es herein. "Antibody-dependent cell-nedi ated
Teydlsthioxd Surifyce @fergAlXHEr theh §03nJ/m23 afvedter edntact angle should be
cytotoxicity in ich secreted Ig bound to Fc
largeeitaord® demreed. present on certain cytotoxic cells
(e.g. Natural Killer (NK) cells, neutrophils, and
macr ophages) enabl e these cytotoxic effector cells to
E&i@igggiggfically to an antigen-bearing target cel

uently kill the target cell w th cytotoxins.

The anti bodies "arm' the cytotoxic cells and are
absolutely required for such killing. The primry
[6630]s fArmesstirabdf thp DGR ofNrfaet brndifeaticsby HugRirface

onLﬁ, wher eas nonocytes express FcgRl, FcgRIl and .
nedjRration stgm can heavadewsing anlsiigedpsiataulate dbe pxtentto which water

su riz in Table.3 page 46 f etch. and, . .
bRdRRRD O ToRE] e e NG oract apglr Fiigh Hhelesdumply high
ADCC activity of a nolecule of interest, an in vitro

ADCC assay, such as that described in US Patent No.

5,500, 362 or 5,821,337 or in the Exanples bel ow may be
performed. Useful effector cells for such assays

i ncl ude peripheral bl ood nononucl ear cells (PBMC) and

Al «



Variations in polypeptides of this invention described
herein, can be nade, for exanple, using any of the

wao ewbnigoees and gui del i nes for conservative anpCT/US2005/047101
non- conservative nutations. Variations can be a
substitution, deletion or insertion of one or nore
codons encodi ng the pol ypeptide that results in a
change in the am no acid sequence of the pol ypepti de.
Amino acid substitutions can be the result of
repl acing one amno acid wi thjianother am no acid
having simlar structural and/or chem cal properties,
such as the replacenent of a leucine with a serine,

HyF o BBRE B ST B ARR B U DR S PO Tt ier.

18121200 AR0 e A8 KAGEL KA hPEREP Bihr wator conta
atigles tak oas bersesw v Figure sswhichdsra peapicsidsying subfice energy as a
sequence and testing the resulting variants for

funetion of wetaricontastianglet he full -1 ength or nature native
sequence. The term "conservati ve" anmi no acid

substitution as used within this invention is nmeant to

rot ' bat.i [ i ik Wt
PESEY Rup AR At SRR MRS K i UIRAl Wlomated Al
tedibNWithG DSANBOWBRvIRWbhtroIPaReli ThE ittARStivad &fibrated using
amino acid structure or function of the resulting

Ingippudty whter. Sheralailatoors affwater eomatinimgles wsrefade using
Ssimlar polarity act as functional equival ents and

images eapthred e vislep camesa.at he somioukiof thadrognis ircad iaad the curve

RN Bl RIR gk PoBBREe s SR AL s nve, 0
(fsrﬁﬁ Pﬁx‘é@u& Qarpddt et ééh? afiifle Wﬂd\?xﬂ to M%V%YE{CF gh(ﬁ)f% certain distance

artisan w recognrze that the ro
ipexdluded &oni € Waier centdet &igle aaslybiy. i cRrdspyhditigtddntour is
the three-dimensional structure of the nolecule in
oahipdledi fromabedsop Feantouxthapcan beyseasewidd Idatarfeymaaptured images

intheoidized(disulfi%for ,V\:hiChi% ess pol ar
af%ﬁ‘?rﬁs%ﬁ( Fethgouricy eprtary andle prlcwlagionsndhs #s pagiright contact
B R Al et R CR B iR AN b Pl copgacs amle

d@ggx%his may be best conserved by substitution of a

nonpol ar, rather than another basic residue. A so, it

wi |l be recognized that side chains containing

aromatic groups (Trp, Tyr, and Phe) can participate in
0032 ]c- aegngmm' steed coupemy wargexpased &0 Mayaowbolelarudéat350°C for 3
cases,

R A U R R R e o
P RGP U e

deAErefP IS el dfecveidee MBIt RIle tREABIE waflRAD intervenin% air calcination
conformation, and often may not be substituted wthout

stetprgenierated cousdmsrwithise highesteronttact anglepbovetli30rdegrees). These
include the follow ng specific substitutions based on

coupons farmedivier Httemepsirableadepesis nehessasihe spypons with lower
cBEREL Al AT P, P b HRaP e Shovea
SR 3y, nBBIEREDLIES Rl S o G SRS lecricl
résistiaty. VPigufe FUWHowaE Fouley\ol ke cdupBhS i3 a fliddtion of water
non-polar:” Ala (A, Val (V), Leu (L), He (1), Pro (P),
Phe (F), Trp (W, Met (M (2) uncharged polar: Qy

(@, Ser (S), Thr (T), Cs (©, Tyr (Y), Asn (N, dn
(Q (3) acidic: Asp (D, Qu (E) (4) basic: Lys (K,

Arg (R, Hs(H Alternatively, naturally occurring

resi dues nay be divided into groups based on conmmon
side-chain properties: (1) hydrophobic: Norl euci ne,

Met, Ala, Val, Leu, He; (2) neutral hydrophilic: Cys,

7 M~ g N ey ANl
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i nfl ammat ory bowel disease), pyoderna gangrenosum
eryt hema nodosum primary sclerosing cholangitis,
wepiosor@asi ti s), respiratory distress syndrone, PCT/US2005/047101

i ncluding adult or acute respiratory distress syndrone
(ARDS), neningitis, inflammation of all or part of the
uvea, iritis, choroiditis, an autoi nmmune hemat ol ogi ca
di sorder, rheunatoid spondylitis, sudden hearing | oss,
| gE- nedi at ed di seases such as anaphyl axis and allergic
and atopic rhinitis, encephaldlgis such as Rasnussen's
encephalitis and |inbic and/or brainstem encephalitis,
uveitis, such as anterior uveitis, acute anterior

T T T e

<

a"i‘é‘ﬁ‘é'sﬁw 'Pl%vﬁp?é\hbﬁsl BLONR] SUrPARPIHA §db§e(% 13»iaiethe”atid

w t hout nephrotic s ndrone such as chro acute
glonerulonephritis such as primary G\, imune-nedi at ed
menbr anous G\ (menbr anous nephropath i di opat hic

[ﬁﬁﬁ%} an&@gdﬂm@a high wp@armoatm nbraaneia swepte tsmhtgvable on steel
i ferat GN
SRR % T D OB G i S RS vt

bl ngtginl%pﬁﬁrﬂf’gcﬁxef’a@% (AU e 18544 e EFEEHTR even on heat

cxShiEer MBRCHbahfre BieanaReAlic@ahd dBvelapsd Q'ébﬁ'o'si@ﬁllﬁ?er As long
asthma, conditions involving infiltration of T cel

aariblesehtobes arei cléarmdrint conyventiepalmeans, te msiduap adi]nmed cgrrosion
|nflannatory di sease, autoi mune nyocarditis,
layarweyides anteaeelont substeate if@ysu@%wmsurﬁa%wdlﬁcaﬁon following

166, e STopg o el ok BletalBh S forit Rl A g Sy Foowed by
tféai’ﬁ‘tﬁ%itﬂsﬂfr eéfig‘gﬂ'é‘ta%l ﬂgHﬁbﬁﬁaﬁX ndrone (NL E) | upus

er yt hemat osus M nat upus (i ncl uding

nephritis, cerebritis, pediatric, non-rena

extra-renal, discoid, alopecia), juvenile onset (Type
[09543]| abBleatsexakiangenwbes ﬁ@nupnngsqmmeaz(re ugually found to have a

ulin dependen i abet t us ,
ARG LiTaR SHET qst%egwgicar SR 98%%?%%@1%

Sﬁsﬁﬁifiie@eﬁég SRFe6 PRtk CER SRl THS Seour Loosely held

rgéipsééﬁaﬁi tHeMuby sﬁ%*deabsfh f%l&yélﬂkdtﬁeﬁleﬁri‘gmm them to service.

ocytes, tuberculosis, sarcoil dosis,
'Eub@ﬁ llillndafgoﬁ)@g this nehinadm gishzylhyomﬂmteomﬂﬁge/@mdwlmgépﬂlas is different
W\egener's granul omat osi s, ranul ocyt osi s
fuors dlue priginsd freshonatall mfa@aégatlwptcgllyicnmm@cn gronamgeron oxides

(fFSmbon 235 e S R PR S o B A Sects ae

%?CU|IIIS (|nclud|ng Kawasaki's di sease and

é ‘yarteritis nodosa), mcroscopic polyarteritis, CNS
vasculitis, necrotizing, cutaneous, or

hypersensitivity vasculitis, systemc necrotizing

[0055Jul | Caghoresteel ANAAaE's tstaehttﬂxdas thatdulvee thiesn jin semfinea&)r months or
Chur g- Strauss vasculitis or ndrome (CSS)), tenpora
yaptsaniaride Peahleatiargica dpirall y Wi ﬂwttﬁéne@ﬁra@iwter contact angles

(Bl Eies R TSR i 5 aR A e A FBAS RS X ietgted with a
iR Lg é&get?ell‘%z, Wgﬁg% }pﬁeﬂr(%ﬁl @I{ég@ac?tt&%dﬁgﬁ or sulﬁde eg FeS. For

rnicious a
ﬁl?@é SEMWhowsaHaClk lcafitenitéelabédtetsined b Q@%ioron thick iron
actor VIH deficiency, henophilia A autoi nmune

sul?ﬁder lagenaficr lpalroblasienamd dtydngopeni a, di seases

i nvol ving | eukocyte di apedesis, CNS inflammuatory

di sorders, multiple organ injury syndrone such as

t hose secondary to septicem a, trauma or henorrhage,

anti gen-anti body conpl ex- nedi at ed di seases,

anti-gl omerul ar basenent nenbrane di sease,

anti-phospholipid antibody syndrone aIIergic




I sotopes (e.g. At211, 1131 , 1125, Y90, Rel86, Rel88§,
Sml53, Bi 212, Bi 213, P32 and radi oactive isotopes of
wa.egos/oodienot her apeuti ¢ agents, and toxi ns suchPEBEUSI005/047101
nol ecul e toxins or enzymatically active toxins of
bacterial, fungal, plant or animal origin, including
fragnments and/or variants thereof. According to one
enbodi ment, the cytotoxic agent is capable of being
internalized. Acccording to nother enbodi nment, the
active portion of the cytotoxie agent is 110CkD or
| ess. According to one enbodi nent the chenot herapeutic
agent is selected fromthe group consisting of
nmet hotrexate, adriam cin, vinca al kal oi ds
(vincristine vi nbl asti ne, etoposide), doxorubicin,

haI S’ff?be r QI hBatin &Mﬂﬁ@%&lqi Hr, %%fscfh% witer contact

ating ag enzynes and fragments
ah@féf (Q @f rdisesitha suifieé QﬂérFS/) ﬁld@@lﬁﬁ@&ﬁa‘c @ﬁéﬂ}bhyidrbpﬁlllcqpﬂesumably
toxins such as small ecul e toxins or -enzymati cal
hydroxpdatedx surfaastis @nemmdal This ¢ag dke,a mmsuhstramwfcmsubsequent
orig t hyl tin i ncl udi ng

f?%@ﬁ‘e‘ﬁﬂé thenizht SWAGeARPY! %e?eﬁpvvl%afe%wmaw% 6. B silane

sk ﬁ%@%@?@é@iﬁ% FeBED Sftr Rt gloh A fhsoquently

a@ﬁ&%ﬂ Vﬁeaﬁcoﬁ-{;b?é’f@%ﬁ@éﬁ &6F tife aF84te by thednodifier. These
em cal conp und use in th treatment of° cancer

abx belidvesl tofbecdiefiveh dras pdllteiffectigelytresishfilrtice caldoglomt drpmitigate
agents such as thiotepa and CYTOXAN(r)
feyling bpidetastiagidgposib famation, inshzding cethomageousresidugs, inorganic
B]ggrosulfan and pi posul fan; aziridines such as
o5 dopa, carboquone, neturedopa, and uredopa;
et hyl eni m nes and net hyl anel am nes i ncl udi ng
altretam ne, triethyl enenel am ne,
[005t Y| THSRITOBEBN Adidhtes that &fdvtivesnetabeorRERE hEfigd@nd
and ‘tri met hyl ol onel am ne; acetogenins (especially
cbriokmn can barggnbratédvhethen the) surfacedsfitesh loe biambeen in service.
(including the synthetic anal ogue topotecan);
bryostatin; callystatin; CC 1065 (including its
adozel esin, carzelesin and bigel,esiy synthetic
anal ogues); cryptophycins (péﬁgﬁizigrly crypt ophycin 1
and cryptophycin 8); dolastatin; duocarmnmycin
(i ncluding the synthetic anal ogues, KW 2189 and CBI -
TM); el eutherobin; pancratistatin; aVWaeoOsditadt\Angle, Degrees
spongi statin; nitrogen nustards such as chl oranbuci |

chl or naphazi ne, chol ophospham de, egtsHRUSESNE, 5-Cr Steel
ifosfanide mechl or et ham ne, nechl oretham ne oxi de

ch orlde | an, novenblchln esterine,
1%Lst|ne Efi¢w§2§¢%; uraci l ﬁhrd 80 t0 90

{qgosur eas sHE Phe, chl or ot about zero
f ot emust i ne, T@%@WIWGSIIE‘HPMQE% ne, usti ne;110to 115
anti bi otics SUBMDSEE):IH°Enkchii. yne ant| bi ot| cs (e. g.,
calicheamcin, especially calicheam cin gammall and
Tedkd fH@am ci NAORe@Ndd (see, e.g., Agnsio dhem Intl. 40to 90

Peidr §€lg'llce , 33A1rfl—§§§te118 do&9942.) ; dynembitRerol NCl udi NGhbout zero
EXRRPréedn™ RSl m Dl gaposuch agielgionat e anzggo 149
esperan1C|n @ﬁ% b ﬁ gﬁ%r2|nostat|n chr onmophor e

and related cC | di yne anti obiotic
chromophores), acl aci nonysins, actinonycin,

aut hr anyci n, Note: Rangeef va P%ﬁgﬂé@sﬁ@waéaefapwﬁwpspnemes from sample
car abi ci n, cdp ﬁ?@iaﬁmsscth‘?%ﬁﬁﬁp?ﬂalg“ﬁn sgrl® monyci ni s,
dactinony0|n, daunor abi ci n, det orubi cin,
6-diazo-5-oxo-L-norIeucine, ADRIANNCIN(r) doxor ubi ci n

(i ncl udi ng nor phol i nodoxor ubi ci n,
cyanonor phol i no- doxor ubi ci n, 2-pyrrolino-doxorubicin

and deoxydoxor ubi cin), epirubicin, esorubicin,

i darubi cin, marcellonycin, mtonycins such as

n1tonyC|n C nycophenollc aci d, nogalanycin,

.__LI:. e I




pol ypeptide having wild type or native sequence |gG
Fc. The desired level of B cell depletion will depend
wWoRroohlozs16h sease. For the treatnment of a BR3 poRCT/US®05/047101

cancer, it may be desirable to maxi m ze the depletion
of the B cells which are the target of 10 the anti-BR3
anti bodi es and pol ypeptides of the invention. Thus,
for the treatnent of a BR3 positive B cell neoplasm
it is desirable that the B cell depletion be
sufficient to at |east prevenpQoprogression of the
di sease whi ch can be assessed by the physician of
skill in the art, e.g., by nonitoring tunor growth
éiéggﬁgéproliferation of the cancerous cell type

'si s, other signs and synptons of the particul ar
cancer. According to one preferred enbodi nent, the B
cell depletion is sufficient to 15 prevent progression
of dilseaseA boscess foraaitiga?ingdfouliag offetaluefaeeabthiclBcomprises:
nont hs, even nore preferably 4 nonths, nore preferabuy
conipstingdhe sietH sushage pridt e argapomeslligwospesndieapable of bonding

nmhod he B d C .
16 S e B BivTa g i i Bag al kB dL e rpo RS e G gy phich is 1

th q@%ol@gﬁﬂm{}%rs fﬂ?&? Whish 94 ps?é? vVﬂl%gff‘W@@If%o ém)rs?antlal

refera nor e
d@b@ﬁl@bﬁ%ﬁ a8 tff ?éﬁmr@é/ﬁﬁ t6A50°Qhid SVifbh Yaﬁ:r %s ﬁ%ﬁ?face energy
years. In a nost preferred enbodi ment, the
lowpt tiandi® msllipdulefmi® i ci ent to cure the di sease I n
preferred enbodi nents, the B cell depletion in a
cancer patient is at Ieast about 75% and nore

preferably, 80% 85%.909 99% d eve 00%
Phe ?asa Y sy forhittng aufing i et ¥R chimygel pfant
R R L L et
coheeting aanetabsurifiee cansinitg/a obrrbsieon doyddivwitloat least dvée of high

i ndi vi dual patient, by 25 adjusting the dosage of BR3
pisessttenyyaten or st@a;n or prodigpe pratercor stears cl@nedmetal surface; heating

de Ietlon can oes ,not .have to be conpl et.e. Tot al
e balar o SHRE P@ ?Fgw%ael SYEece &y an Qxyget-cantainipg afpAsphere at

e DS G50 LB By s
n%fgpﬁirf%ﬁtof ctaﬂ?on%cé@lﬁ reSRIRkgdoRfackihg %he Lf@ﬁﬁér Af3hed metal

.e., 80%or |ess of BR3 positive B cells remain as
surfawvw:m droorighroietadlic nempeurd chpdhie ef bordingebtthe hietallic
ot her embodi nents, B cell depletion is 25% 30% 40%
safege and Buwing edleysovs eearpmstedic matesslesi whichds drie 10 molecular

iers FiFIE fieB Thuatoovigh s i s tarief g itnpdsiian o
t&ﬁﬁ%ﬁﬁﬁp pil‘i(.‘)) 43h5E V\’Vﬂfgglrla{}r ea Qsa QPRSI I%r?w%{eltc%ﬁtact angle

Icu I sease un even no
bEﬁﬁée%r@?’cdflé(Ddégﬂées talng vdhﬁaﬁ@&;%r 15 H@pésmaraﬂ Siafth $Ran 25% up to
provi des bispecific BR3 bindi'ng ant’i bodi es wherein one
180% of thehmetahsutfamty has a humani zed H and L chain of
the BR3 binding anti body of the invention, and the
ot her 35 arn1has V region bi ndi ng specificity for a
secogd an

ant i den- | JIEETRRERATRGS he S auE Bane mitrig 16F Ohgsmometalii

£Bm @P‘%‘g} NP or ot her NK activating
Cilgaﬁggggny cys ﬁ%e resi due not involved in

mai ntai ning the proper conformation of the anti-BR3
anti body al so may be substituted, generally with
serine, to inprove the oxidative stability of the

nol ecul e and prevent aberrant crosslinking.
Conversely, cysteine bond(s) nay be added to the
antibody to inprove its stability (particularly where
the anti body is an antibody fragnent such as an Fv
fragnent). A particularly preferred type of

substituti onal variant |nvoIves substltutlng one or

o g,




heating the netal surface in an oxygen-containing

at nosphere at tenperatures of from 1000C to 5000C for
w@2aosmms1suf fi cient to clean said netal surfacePOf/US2005/047101

car bonaceous residues, contacting the netal surface

wi th an organonetal i c conmpound capabl e of bonding to

the netallic surface and formng a | ayer

of organonetal i c nol ecules which is 1 to 10 nol ecul ar

| ayers thick, which layer will not undergo substantia

deconposition at tenperatures2up to 4500C, which | ayer

has a surface energy |lower than 50 mllijoule/m2, and

which | ayer is deposited on greater than 25% up to

00% pf I f . . il h
enbodment Thabigpes Gy ieetdte Haid Rhbrem IR0es | ng
drgalgcﬁﬁaaﬁrcynﬁ%umqmde siRldeoH BE 1 00BHLE E}%/ﬂn%%l FREGbe.
surtaces cont al ni ng COrrosi on ayers I C conpri ses:

contacting a netal surface containing a corrosion
| ayer with at |east one of high pressure water or

stearb.t o pFhsiprosess afasey pracedingzeinion sdieseinsthe metal surface is
tefferiaidempomugs sigin BB e 8D 2 Ao SykerEcaftaning atmosphere

r r . . f i .
e B ig il PERORRRAE o, fia bl spel or stainless
sfadl bonaceous residues, contacting the further cleaned

metal surface with an organonetal lic conpound capabl e
of bonding to the netallic surface and formng a | ayer
of organonetallic nolecules which is 1 to 10 nol ecul ar
| ayerbs t hi'the preessofl anyarreogding glaimuwheseifp tha metad i the

deconposi,tion at tenperatures up to 4500C, which | ayer
q%?ﬂéﬁgfablﬁ?%gowﬁﬁﬁsﬁﬁl%%ter contact angl e between

95 to 160 degrees, and which layer is deposited on

greater than 25% up to 100% of the netal surface.

[0012] Ancrireproesdsasti difnirec&ling emitnowherdii e Grigahéfoiety in the
capabl e of resisting fouling en exposed to corrosive
ovgarsuketallor compountd istanlysiyhearbyl gml@rtgame]r tqp3 @ sathopsatoms.

whi ch conprises a nmetal surface and a | ayer of
organonetal I i ¢ nol ecul es deposited on said netal

sur f gce, i d r of o l.] L I ' .
1 00" mof SCRORHS of e PP RRARE i R PR e IR B eroup i

aﬁgﬁsﬁ%gr aHRRARDAN P SBSHRRIBIIthOR 18dst bREPEIGIONREErdt.

t0 450Q0C, which layer has a surface energy |ower than

50 mllijoule/m2, and which [ayer is deposited on
greater than 25% up to 100% of the netal )
sur f &e. [ GOeprovessafmmytpreogding slaimcahereipthe organometallic
pai nts rich in sil.jcon.or al.um numtypical. roduce

cPaimgs gnaiew SlanasBac Hiionh & ghRnyt slakeBFy '\ hat

can provide a physical boundary that protects the
underlying netal from corrosion. However, such

treatygent srid Moc@@tqﬂ‘aal\yepré@aaiﬁg clagewRERIT RS orghndMetallic

surface termnates in an oxi de/ hydroxi de surface

domypundUs dexahethiyldisidsxdner " chemi cal vapor deposition”
are al so knowmn but with the intent to diffuse Si, C, H
and other elenents into the nmetal surface using high

tenper.atures (e.qg. 00C); the result.is.that the .

surfade. “TTugRofs plapodbrodiig SR vhpdin R sigemersy is
H%% £ %ﬂ?%@%nﬁﬂg will not reject potential foulants.

ﬁ? éﬁ:§n he preéséent invention, the surface is

created by reaction of an organonetal lic such that the

organic noiety is retained (chem sorbed), yielding a

stabl e, thin near nonol ayer surface that is nore
resistant to spalling and cracking than thicker

coatings and has a | ow surface energy needed to

di scourage and reject potential deposits. Thus, the

prior art uses physical barriers to coat netal s but

the present invention uses a chem cal nodification

approach to protect nmetal surfaces. BRI EF DESCRI PTI ON

—— e P~ A\ AU R I F AN/ Aar-11 o A - .



[ 0040] SEM m crographs shown in Figure 2 were al so
obt ai ned from cross sections of the sane coupons. The
w0 pawgese160 om HVDSO treat ed coupon shows very |PET/U82005/047101
vari ation along the edge of the coupon/epoxy interface
while thermally treated coupon shows very rough
texture along the edge of the coupon/epoxy interface.
The coupon/ epoxy interface shows the roughness of the
exterior surface of the coupons. The results fromthe
external surface anal ysis and2z+oss sectional analysis
suggest that thermally treated coupons suffered
corrosion danage mhen exposed to Topacio crude while

tre I on..da 13
[004? al¥he(2’d13:r 0g aphs frorﬁ-ﬁ%@@ rvgg Eﬂgupgr"&ﬁggalhc

cBﬁtﬂo‘hﬁﬂ%b EoRActeAOy R niétﬁ’l"@u!rfh@e ) HEBJP hid (FH i)’6%21seous phase or
suggesting that the |ayer deposited rom

nhixied ligaid-gasdoss phecde i the pBEddnue gifi iafdacadri ﬂnmtd EXAMPLE 2
[0042] This exanple is directed to a procedure to
provide coverage of a steel surface and illustrates
t he inqportance of providin face fro st
of t hd oo HfdReRERS qfeaﬁarar?%q‘i‘ et on
o§ SfnethBRANbR DAL ?roﬁ‘i?g%? Re'&ﬁPa? r§‘ﬁﬁ gm nant s

an stainless stee S an est e oul d be
pretreated A preheat in air or Q2 at about 3500C may
be adequate to elinm nate any carbonaceous residue in
many ldasesheTprosessenfradaioisolygr 2 avheabindhe pphperature is less than
treat ment of exchangers previously in service. Various
499r%1 es of st eel bearing different amounts of carbon
deposits were treated with HVDSO at 20 torr pressure
and 3000C for varying time periods to renove different
amounks ofA eRiRreeReapitie bf 9é§1§tﬁ1% fousial vﬁﬁ’é}Péﬁﬁ)sed he
results are shown in Figure 3 is a graph show ng
cotro$bveidricoke funnmgsahattm%ldmrimmr grastred poesstites widichlbbmpfises a

the coupon. In Figure 3, TIAis a carbon - 1/2 %
m@amﬁammnﬁtaebwer Qf)q@angmataélae pyeailerfepasiigd dncsaihenetal

e S B e hED A B s

F, ShETR UL Rl PudlZRe RAln ) elnBRgh fepperaures up o
450°QORhidh By BANY s@ffacd enst@f fowdrGham S0 eaEEj oalim?,

conti nues to i ncrease as the anmount of carbon
remai ni ng decreases. [0043] If higher tenperatures are

needed to burn off a residue, it nmay, be necessary
fol | df t hilhesmetgl g tace0fglpian lﬁa‘éhﬁrawdh@rlyyqr@ rcgewenetalhc

t ha te f buI t he surface.
@PC@%% f‘é’osﬂsg]oﬂrﬁ%a dlorcphq?1 @d‘%ﬁ %nhs grow on
carbon steels at tenperatures above 3500C and shoul d
be avoi ded or renoved before attenpting treatnment to
obt ai n maxi nrum HVDSO coverage. [0044] Mdification can
be affected over a range of conditions and from
di fferent nedia. Vacuum deposition of HVDSO i s
effective in providing surfaces that resist corrosion
and fouling as illustrated by experinents in Exanple 1
above. [ 0045] Surfaces can be nodified froma m xed
| i qui d-vapor phase using, e.g., high boiling |ube
hydr ocarbons to sol ubilize the organosil ane.
Treatnments can al so be perforned by sparging an inert
gas (e.g. N2 or Ar) into liquid nodifier to transport
vapor to the reaction site. In this node treatnent
times nay need to be several hours to ensure a near
nonol ayer is fornmed. Treatnent tenperatures nmay range
from 2000C to 5000C for stainless steel, and are
preferably 3000C to 4000C for carbon steel. [0046]
Reagent choi ce nay vary dependi ng on the intended
service and/or limts of conditions for treatnent.
Varrous alkoxyS|Ianes and aIkyI and aryl substituted




