METHODS FOR TREATI NG FI BROTI C CONDI TI ONS Background O

The I nvention Field of the Invention [0001] The
w@e@sanii4o nvention relates to nmethods for the PCEEBIMB6I019404

of fibrosis or fibrotic conditions. Mre specifically,

the invention relates to the use of B-cell antagonists

or depleting agents to treat fibrosis conditions.
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i nfections, autoi nmune reactions and nechani ca

injury. The healing process normally involves a phase

duri ng whi ch connective tissue repl aces parenchynal

tissue. (Wnn, Nature Reviews ?13 594 (2004)). If

this process contingaekgrosmeR g enEWSREON t he

formati on of permanent scar tlssue can result and, in

¢ ¢ap ultimately lead to organ failure and
GG

brosis conditions are pathol ogi ca
conditions that are characterized by the abnornmal
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race ow ng tissue
Feohdiciehs Mordispedificallyn telidieerftionr efaites| ’nofthe aké v€ B-cell antagonists or
di sorders that are associ ated with vascul ar di seases,

slgplsting ageptsfodreatiituasis €onilionshr al  di sease, and
peri pheral vascul ar di sease, as well as in all the
mai n tissues and organ systens, including the skin,
Al ung, gut and liver. (Wnn, Nature Reviews
4 583-594 (2004)). Although fibrosis conditions are a
iverse group of pathologies, it is believed that for
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fisvolveseaphag durbposhish comekictive ItlSSLte&legletest Menchymal t1ssue (Wynn,

i.nfl anati on response ich is believed.to

ilYprieeR résye 66%%1554 6?09\2{550r Hstihis proness é%OPS}nueé\A?’ﬁﬁ“ied however, the
FonFSﬁVde éht 383 1Rdf éa%%ékhe andaf@g&#x@ Sa&k, can ultimately lead to

arnaceutlc strategies for treafin I brosis
amgﬂr@ﬂmmgmddthde t he use of |nnunosuppreSS|ve dr ugs,
such cortlc ter0|ds (%her traditio

[0003]; \1run é‘ﬁtﬁﬁlls e g)narareﬁag% 9(51%31 a tgongntgat are characterized by the
%hbﬁﬁal@ raga;os; %xcm@é Al BRRher abRMIa %ﬂ@hﬁﬁ% gexéﬁxtaé‘elﬁﬂar matrix)

need in the art for new and nore specifica t ar get ed
dpPovimgtitssuef dnmagae Fibresis nenditieys mﬂud@ §bropraliferativodisorders that are

associated with vascular diseases, such as cardiac disease, cerebral disease, and peripheral
vascular disease, as well as in all the main tissues and organ systems, including the skin,
kidney, lung, gut and liver. (Wynn, Nature Reviews 4:583-594 (2004)). Although
fibrosis conditions are a diverse group of pathologies, it is believed that for most fibrosis
conditions, the general mechanisms leading to fibrotic tissue accumulation have many
elements in common.

[0004] Most therapeutic methods for treating fibrosis conditions target the inflammation
response which is believed to play a role in the development of fibrosis generally.
(Wynn, Nature Reviews 4:583-594 (2004)). Examples of pharmaceutical strategies for
treating fibrosis conditions include the use of immunosuppressive drugs, such as

corticosteroids, other traditional immunosuppressive or cytotoxic agents and antifibrotics.
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Sunmary OF The Invention [0005] The present invention

is related, at least in part, to the surprising
walt@eordany that the extent of experinmentally-iPdOsm06/019404

fibrosis injury is substantially reduced in mce that

are B-cell deficient or are pharmacol ogically depl eted

of B-cells, thereby indicating2that depletion of

B-cells or inpairnent of B-cell activity in animals is
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[ 0006] Accordingly, the present invention includes

apprhachss faythe redimienipitfibpesis¢anddiongi ti ons. The et hods

of the invention conprise adm nistering to a patient

in need of treatment of a fibrosis condition a

t herapeutical |y ef f uwinmeargr@fiThedhvanBonel

antagonlst [0007] Since fibrosis is believed to occur

h rdl f..the
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¥Rt §PepeRienfly-iAduRED $ibfosfOR h@gub@faﬁﬁmy RguédYin mice that are
tissue in a patlent For exanpl e resent
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cornea I Ssue
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onditions resulting fromany kind of tissue dama
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ypertension, etc. I C exenp
ftiebtihoesik sf € fihrhisisi conditibin atthemmubeallyreéﬁb‘évh arsoug) of h8-cell antagonist.

met hods of _the.inv n.io re des ribed. er .
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TBAr@bS Qo Mfe USRIE AsRE MYRINeda i st ﬁw‘éﬁmﬁ tdrPhe (6@ treat any
developing in a patient at risk of devel opi

n
fibbosis¢anddmmdiffectng adissenins patient. slor @Kardplveﬂ?lg prasentanvention can

tibrosi,s condition in t hat . have
Beciea,foEeh Tughat gt lresisct bBuwEh Sy R crenaD, tiver
t(heatiay, SkikMABulhe chPaRICcoPeab tissib ah@pﬁe@@ﬁ nhdtBSdsean be used to treat
accunul ation in the Iungs, kidne l'iver. Exenplary

dibvosioperditions xeswting iftons apy dindy e¥ tigsug, danagggiiacluding tissue damage
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i on exposure,

khlypmaneion, et | Speazﬁob@@h@ﬂarg fibrogis Smﬁlltlcﬁiscmaﬂ:’@zml lentrsated using the
risk of developjing a fi br03| S %ondltl on, in certain

angiefsid thesinvetion argdgspifeed elseyrhers BeEFi%i dual's with
[0oog) di abetsgs, Igsﬁ&e@ﬂ lof (RS bt lhva% 35} SiRI6L HBed to pfea/gnt a fibrosis

rheumatoi d arthritis; vascul ar disease, gl aucom,
menldlupmfﬂom de&dehmmgnsa;mdiemrm rishof vlale[lomlsg a filfosischowafigion. Patients

N N L T T ——
QAR R Endte&GvirBnhbRalPEaitions 1Rt kd @ndRh ROWausefor stimulate scar tissue
accumulation in the lungs, kidney or liver. Exemplary environmental conditions include,
e.g., smoke exposure, dust exposure, asbestos exposure, excessive alcohol consumption,
radiation exposure, exposure to bleomycin, silica, bacteria, viruses, etc. Patients at risk of
developing a fibrosis condition, in certain embodiments, also include, e.g., individuals

with diabetes, chronic asthma, lupus, scleroderma, rheumatoid arthritis, vascular disease,



the present invention include any nol ecul e or conpound

(pol ypeptide, ligand, fusion protein, antibody, snal
worploeaedie) etc.) that can inhibit or inpair theCOUSX06019404

survival, proliferation or function of B-cells

(i ncluding the secretion of imunoglobulins), or that

can cause the death or destruc3ion of B-cells. The

B-cel | antagoni st according to the present invention

cotTgAGleu DRSS Aldorty syhdibmb] ARvdiPasdadivetualsBritehdve undergone
el ected preferred enbodi ments of the instant

lunedrrnsplantemder kidney rangpdamtof B-cel | ant agoni sts that
resul tg_i | et on. | e . ' .

00091254 g RE S ShUG8! 1 Bk ROBE L of e metos or
deppréantineaitionl iacludy taoy axéleddly of AbEEPund Gpgllespeide, ligand, fusion
dependent cytotoxicity (CDC or apoptaqsis., Far the )
PUpiSs asithodys freall malegyie, §Efe))ctmr et FBHPTS OE FORHE Hifosioetly survival,

. . . l-et.i . .
e T
am agowei the deathdeplestrictpnageBtcells. drheaBicel calyagagat astording to the

B-cell. surface aptigen. In particul arl referre
GHSGRH FEFion ote DY B Proesiridg el Fe OB Fifscyelected preferred
Mo entd B0 he MitLX aRhEPEorARiRAkd 1dlAB-8a1 hRAEbhidt1Blat result in

can be used in the practice of the nethods of the )
ithey deplichon iof ati feasti arpbrtiorl TUXAMN(eYHE or [@lver1B-deHs ghipagh antibody

SRPREEE SRR ool i) ERD LR el Rt dio o R 9lqeily*(ODC) or
@pophékib.) FOMG%@&G@&Pﬂﬁiﬁﬁﬂlt%ecﬁﬁﬁz&idnssucﬂ'bﬁﬁ’gmﬁkﬂs hlixe@Cbe termed

inthe art will appreciate that BAFF is a potent
$ueel] depletmgagentsf or B-cells as they transfer fromthe
bone r t i i ' . .

(0010] 3003, Tkt ofatofipctt FEe Il Mo $%dtl Magonis or dipleting agent
lie ap Amtigp dyad daage aiB-cell burace umiipen. aiBpdficalatlg goefestd tmbodiments,
i nterrypt interactions between F and BR can ) )
derubiree] dRiagenisiinep AR Y@gﬁlﬁst&gﬁg h‘ﬁBief‘alPﬁé o] an g GRAY antibody
Uhat POLE Vel AbddY iR URHET £AGHdeY 8 BhE Sldbefhodd Noft M ihRBEKis rituximab

useful antagonists y conprise anti-BAFF anti bodi es
(BRIBBXANDel i nunab), anti-BR anti bodi es, snall

nol ecyl es, that i.nteract w.th FF.or_BR, or I|i.gand .
(00111 g o B GRE ERaoHERGH SB ST oy R P R gBpReL s an antagonist of

¥ e ok &0 BAHPOLHCBRBE SBROCBBAEL, antradani whichSis xpRissHal 6n B-cells.

mol ecul e Cpﬁ'ﬁl‘l sing all or 1Eart of the BAFF receptor

| Thekeskilles! mrthe arivib gbprseibierhadhAl At a paegiterrvig) daotar for B-cells as

enpl a I tide t i:S1: A .
SHSTRIA0 A3 1RTHs 15 BCT) A2RRRD Bl ¥ fych e o mcans
faky pAreiculalg Isusteptitte thbeniibgpathopiatic.s Fht) @sing a BAFF antagonist to
adm nistration of nultiple B-cell antagonists.

xEHpPtenteraetions befiisers Rbedi 2P, canKloRRI b, la@gfg%swith or inhibit
g?% g%r{e%t%ﬁ'oé’ &)'gkﬁéﬁblﬁ?%&fg%?tg{érﬁ-@élﬂ en&fis 8 pRc Aldf@Nntagonists may
comprise anti-BAFF antibodies (such as belimumab), anti-BR antibodies, small
molecules that interact with BAFF or BR, or ligand based polypeptide antagonists. In
particularly preferred embodiments the BAFF antagonist is a soluble molecule
comprising all or part of the BAFF receptor linked to an immunoglobulin constant region.

Specific exemplary polypeptide BAFF antagonists are discussed in more detail below.



[0013] The invention also includes nethods that
conprise the adm ni strati on of one or nore B-cel
w@nicagesiset s and one or nore additional agent SPCTYEB2086/€¢19404
useful for treating one or nore fibrosis conditions.
For exanple, the present invention also enconpasses
nmet hods that conprise the adm#istration of one or
nore B-cell antagonists and one or nore integrin
[0012] " ECEPURE RELAORRERICH fffierl HERAeS Kietdods thad cohpria theMdnhinistration
appreci ate integrin receptor antagonists nmay conprise
o€ pruiltitde B-coblt antrzonists; Foolexanelel ingarais esrbodimgnts, an antibody against

| es..t hat functi
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exe anti body that specifically bin to th %

%%e xywt%@@@b% B4 e Pr {pae additonnl agenyt %ah are useful for freating one

%? ”Pbe a 1Bf2>'§1s"\4:&rfaltgm§ cebd e%}t@go%é rdsOfit ﬁﬂﬁnﬁcfneafsgeéﬂcompasses

of @ fibrotic conditionint cont ext of e present

mmetleotdsi that dosnprizt dhe adimmistiaiiys aboné o) morg @Adel] anthgonists and one or

present i.nventjon al so enc asse t.hods t ha
%Hﬁl@@l‘% FECeHlan RSN AT o BP0 AR i o gl gepreciate integrin
g%‘? nmﬁagmgﬂ@ rﬁél‘ﬁ &)‘inﬂﬁ@é €pe ga%e@ PRIJOORY, Isembta tli%'énds or small

SUC [ i gan ant agonl St OI‘ a TGF-
rrmiecpﬂ@rthmlh@mhs tfur(c@og of andufogiino nlaan aﬁ@grbnmcqﬁor e g., antibodies

ol.ubl e, TCR; P t P Fc |
Bt o el ety oy i SLB-Ph o 05 £ bRty anibody tha
@P&cﬁ?ﬁéﬂll@ Bifdy Bithedd. Py 1rﬁég@1n)re&@@c§r5|nd_mz& cak bk lugeh @rdohhaintion with a

be able to readily i dentlfy other anti-fibrotic

:B;@@H gntagenistaior thohprimen & ifibroticheondiianingtys crefest of the present
tures and advantages of the
119\%%12% g%\%{h/ gﬁﬁvfﬁapfﬁz apparent to those skilled in
[0014]t he aﬂmefpren&nancan&incmsroadnbaﬁpasﬁest inethbad 1hat/\d':ditjpr7cbettm ddxiinistration

descri ption_of preferred

(R ehest mOBfrI?@Pll %@Té;‘é‘mlﬂﬁ aaghong o1 @y ﬁi@% B H}f@*@dﬁ}lblﬁ@uch as, e.g.,

LA GRS ?"ﬁ%efnla ﬁisk op?%faﬁ r@d@ oﬁl@l! » monoclonal antibodies,
cavi

perit and” [ Tver o nad[  ouse.
lsyphuplo TGS RiEFe fusol atoedn,ahAPsEcaﬁmmm wiotdmn, ahGF-fl BDor RII kinase

Xi S) a - axis). Percentages O | g+,
QBE 1HQrsy §02a g‘ﬂgl%@ IFV%&&/F are shown in the plots.
[0015) 71 € FIG  IBeskONGE aftlén RIRbHE 86lE %‘réa@i‘l? kc®ndly &@&Ja,nu@@%&l@@ms that are
in B-cells isolated from spleen, blood, PC and
|qowat1blramnh thetesplongs hareinanount of Annexi n Vbound to
[0016] 2)6( F Ztn Ité:tg?r ocoﬁ%citﬁ ffga:]t%teg grhde aﬁv%nt%g fltﬁe Pr@se%é iR IHF 0PWE HBQ gpparent to

Spbsendkell ﬁﬁtHeSaxarfﬁbnu Y ﬁgislid@fdh@ﬁ d?tfthQFfSEo*aﬁ@ a‘@ﬁfed description of

(B7.2) in response to various stinuli.
preferred exemplary embodiments thereof.

Brief Description Of The Figures

[0017] FIG. 1A shows the B-cell population in the spleen, peritoneal cavity (PC) and
liver of an adult mouse. Lymphocytes were isolated and stained with anti-IgD (X-axis)
and anti-IgM (Y-axis). Percentages of IgM", IgD* cells among Iymphocytes are shown in
the plots. FIG. 1B shows the expression levels of CD21, CD23 and CDS in B-cells
isolated from spleen, blood, PC and liver. FIG. 1C shows the amount of Amnexin V



[0018] FIG 2A shows the degree of liver injury,

assessed by the rel ease of the hepatocyte-specific
werwges1ALT i nto serum 24 hours after a singl ePCiUZ2006/019404

dose, in B-cell deficient mce (JH/-) and in

wild-type mce (BALB/c). FIG 2B shows the

hi st ol ogi cal analysis of liver5stissue stained with the

col l agen specific dye Sirius Red in B-cell deficient

Bbﬁ?rﬁi toHepAtic B-aBMs Add éﬂlénﬂ:‘ ByREs. FE 1058MoRs Ghe Hfént W Bloliferation of
after the sixth weekly dose of either oil (control) or

@@ahepaﬁpc%celz@rahsplmc Snerllstand wpregitlationcedt CBRE gpd CD86 (B7.2) in
colla eC| &IC .Sirius Red staining (in arbitrary
LHPe (L,pr esentative experinments.

[0018] Exper Fl’@nQA lhc&mﬁ tBe (dekfee BClivehamjuty)eassassentbyothe release of the
interstitial_ collagen dep05| tion one ek after the
bppateryitetnerificoagrmsrAIsl mtegemnug Hhours gﬁar 2spele (e dose, in B-cell

0 t
gg%%%ﬂlt%ﬁip )é\’f\?\al/té&c; a te?‘S tﬁe s@{(t vvéeEﬁ}/ %éﬂé&g@&e histological
hnalgsisof lepr GEue. stadnaziolitintheabllaipnspe@fic dgeBirms Ked éx Bewll deficient

BiiFS Oy O} s RGO W Ry Q1 PSS G T ety dose of
eitHé;‘r S(@&ﬁthﬁ?& @é}&BF‘?@S l2dgdd £1b @H(;w meccﬁlaﬁﬁ%a‘hbh o8B68llagen specific

-type mtce 1, 3 and 5 days after a
§nmg;| I@dcsrtmmnghim arbm@ef m%):m thres mmp@enmme esp@unw Experiments 1

f| Co T

SErIBhaEy Rhind 8P S5l e reet S P Eflot R woph atter the
SRS Iveclél §r J¥BE bPBIFENS/IEPECI,f ksl EficBithent 3i(RIGRIDPSHWRNhe extent of
two rows [0020] FI'G 4A shows the histol ogical
amtansg@a@o&iag@o(lqpagéﬁn aepvsel piber the smﬂvwelily Qyeoffl Gring/kg CCla.
) Flbf SE B S PRLR TS o5 Biths b B s v arc shown
4IBb§’@ovvs the quantification of intersti t| aI col | agen

iti on in liver, tissue from RAG2-/ -

d . .
l00191w | d- ﬂ'@e rews thy pistaloneal gy yeie omlces sefigat bfircell deficient mice
il]am’l: Ivﬁlq @?8 lska&}é"s(B% B/ uqntgl fhfat {13819 Mer a smglefCCh challenge.

stitl agen élt’lonln I'ver tissue
rﬁecteomxxperesssnbyegteﬂp@t ailer Bpoptotw ispecifie MUNIEL [shfRdiag (top two rows),

B B i P el - SHAL B e specrc s
Quanhs fdotdhd (W Rfvsi.nterstitial col l agen deposition in
I'tver tissue fromm gMtg mce expressing surface |g

[0020] and f Fdeh i istowy the istelegicel anelyisispf Golixgskidgpesitecnt indivestissue from

st B ol B S S B BT v n

a&th Betekdatdefti GIentB sBSRKEe (uBhtiflci8idr of gherstitid]l €811dgbh deposition
mce follow ng 28 days of adm ni stratl on of _either 60
g/ It 7dpsee fuqpo %ﬁgdf 78icg| @¥mydldntype mice following long term CCls

treatment.

[0021] FIG. 5A shows the quantification of interstitial collagen deposition in liver tissue
from mice expressing Epstein-Barr virus derived LMP2a protein and from wild-type mice
following 6 weekly treatments of 1.75 mg/kg CCl. FIG. 5B shows the quantification of
interstitial collagen deposition in liver tissue from mIgM tg mice expressing surface Ig

and from wild-type mice following 6 weekly treatments of 1.75 mg/kg CCly.



[0023] FIG 7 shows the immunohi stochem cal anal ysis
of lung tissue fromw |ld-type (C57BL/6J) and B-cell
waledocarsams (B6L29S2-1gh-6tm Cgn ) mce fol | ow PQI/R82006/019404
days of adm nistration of either 100 ng/ kg/ 7d
bl eomycin or saline. [0024] FIG 8 shows the percent
survival of wild-type mce (C5®BL/6J, filled squares)
and B-cell deficient mce (B6.129S2~l gh-6im Cglt/J,
[0022ppen sHifAr € shofve| the iengna difi drkmbstat mosclefaclHQn n@ﬂ&@fp%d "B6BWT"

ot RE R 81 e St OO 4%86%95 IfISE' s mmig following 28

B s § il

[0023]/\4 | d- tﬂﬁa 7 %Bwt th lﬁﬁﬁmﬁsiéclmmbaB-anaiMls aéflieg éisdue from wild-type

SRR R B el (R BRe Jo o A ens iBwine 28 days of

( M}@;ﬂ}straﬁ&%ﬁ&uha ﬁ)o ﬂa edififlbsdPhegi cal anal ysis

of trichrone stained ney tissue obtained from
[0024]M | d- t546e § mvh@\ger@ntj sBviyvel pf walflitygpeemice (C57BL/6], filled squares)

ut gitLIger §I:f d‘L‘%‘g? raet ng% 3%%52 %? eéz})dbéo C‘tﬁﬁiegﬁtgﬁ%{g@&JOﬁng"?flmlnlStratlon

Fbf3 001l g/&hTdD1ddA8/cBr 6@k 28@dnpeditd.t he [ ungs of mice
treated wth, no bl eo%l n (control), with bleonycin
[0025h g wi K1F5 1986 $Pe Ok P1dED shove the pe@@zoomsﬁ@@pﬁmnscle actin (FIG. 9A),

F

SBARRA ok ORRIGTYS, O, SR BB s 1. 90) i

\/\th&—tjlzpeedm&wﬂ (é]ﬁdB\]Wng ghﬂ EB}E?% neﬁgbmz"mmm@scmsz -Igh-6""1Ce"/y)
OoOWs

ﬁ‘%c @F%@% deerterai e\lJﬁfglCP% Qp)ey uppRsRied Ageons

[oo2epnt r eatred 0 %ﬁow@rthfer}ﬁgﬂomg‘?c%l UndBNR 9{ %xgéhr{i‘xln@omﬁ%(p kidney tissue

Instillation and treated wth a B-
@htﬁln@.ﬁ@mrwﬂdﬁméﬂ?ﬂm/ﬁbmﬁ B-oell Q%;leritQ%G]Z%M‘gh (Yid Cg”/J) mice

n_of. spnot h scle ac
RS ARG [fefelh ool IBRahpRataing vt
[0027i t herFiche 16she®k thsl BPEEL dondlt Nihe-1GR20fARlce RRged vai"c‘h no bleomycin
i sotype control anti bod‘é or PBS, follow ng 6 week y

t (cemirehb it Weomy s ang iy bisomaycirrplasrem ai- C&;@an@@clonal antlbody

o021 2008 2751 ShESpLERL BB s gl el 3o veomsein

Deestrolpitinble$midie ahd wemtuleumjcﬁﬂﬁﬁ arl Briti-pDRS@Rdnoclonal antibody.
i nvention is directed to nethods for treatin

[002%%a el i o4t iLAgho Ve HawicHEPrestryiFestial ﬁgcerllsam%tptg frgm lungs of untreated
f i b0 I !
R L 0 SRS g DRI o el
t andia@ D20 nomotloralaptbedyc et PBSef f ecti ve anount of a

B- cel | ni st.. . . s ..
[0030] 3k tlﬁ %ﬁows %he quantification of smooth muscle actin immunostaining in liver

tissue from mice treated with either the B-cell depleting anti-CD20 antibody, an isotype
control antibody, or PBS, following 6 weekly treatments of 1.75 mg/kg CCl,. Diamonds,
squares, triangles and circles represent the results obtained for individual mice treated as

indicated.



[0032] The expression "fibrosis conditions,"” as used
herein, is intended to nean any condition in which

wo 2023180 t i sSsue, scar tissue, connective ti SSPET/US2006/019404
and/or extracellular matrix (ECM material accunul ates
on or within one or nore organs within the body in
response to tissue injury (e.g.z_infection, autoinmune
reacti on, mechanical injury, chemcal injury,

cxproser on + 11 br PeTathfRsEribron QR IR ERE 0P, i C,

"fibrotic conditions" are intended to have the same
[0031]TEaNi NPhe HREOSB Inveresmisativectetihs aftifods dadidating amiclicratinle ,reducmg or

t are not limted to: [0034 1) Lun
o e by T, soanat [eohatns o esspyion compris
BBl 8 PR A EE 0k R EONGa iectve amount o

bhEDﬂﬂkanmganUCed pul monary fibrosis, chronic asthm,
silicosis, asbest i nduce ponary fibrosis, acu

[0032} yng i Aps P?P%FF&O%EEP@SFe%“EHth’ElEr Ve dl‘%‘il LD, 1%’6‘#55@?41 30 mean any
bagi@idflin %g&{f%&&m' ﬁgiiﬁe ethar L@ B ohRENASE Chssﬁé r&ld/or extracellular

pneunoni a i nduced, ventil ator 1 nduced, nonpul nonar
s epsiss (EC) omtkriah a@buasmtcam on \Mlﬂldl,l@tﬁdf)r‘ mpEO@Ejns(within the body in

LSRR REBEPB ST Eo SRR bl YA i

gRsrEicH ﬁjur? ecﬂl@ﬁété§ f’ﬂ, éﬁ&l@ﬂonsétgf)enAﬁhseﬁﬂ mahutwe fpress1on "fibrosis
sclerosis A nepﬁro pert ensi on, aIIo ra

L apagitionsh daIlAI ter @xprmms]ty b(rmur )cowtlons"bar@sxr%endéd go have the same
scl eroderma, and radiation i nduced gut fibrosis;
[OB3FPE(1v) Liver fibrosis, e.g., cirrhosis, .al cohol

[0033] nduce @xbmplafy fibrokie sosditiomyiatiadd) bt are slbebmah@aﬁt itis

NASH), biliary duct injur pripary. bil . .
[0034i| rr hoéli)s LHn dispasks 6?5091 @Whng‘?re@& ‘Yg v OH‘aiﬂB? gulnonary fibrosis, .

SRR, G5 9k A UGS (COBD) sckdern

r hthoﬁiylciim indudedt qﬂl;lm[)ﬁHEQﬁbl(o‘s{B) cﬁnmhleatsthmaarsiliiamgi,s @sbpstos induced
LAS{ cor eal tran gtrabecul cto f %Bé}h bacterial
(w nyorﬁ%@ quslapﬁ%e wm and poits tsTRytory distresy, (ipgfuding bacteria
?H&ﬁﬁ&n@%u%éﬁ Y oftla 1n§ﬁ%09ﬂéﬂ prie¥hbhia 1@11'&%6 (Iéﬂ@ﬂaﬁbﬂ ﬁlduced non-
seases sarcoi dosi s, scl eroder ma, splnal cord
i pplmaplaty mssulsiucwwé%mmlgnmduv%@cul ar restenosis,

o021 O3 Pk "PERSkD s S ATAE Rl ey oo

[ @42 1uphibe dRBetes; Ssdl@bdermap HdrBérular Mepafitls,0focali@bgmental glomerular
treatment," as used herein, is intended to nean a

haekaresisr LedorephiapathyahynestensiomallparaftnLypis dangk AlppEat ment
[00361OIr onenfy Eﬁbfc}sﬂré’gl §c181%ﬁ|91§§ gﬁgﬂﬁﬁgniﬁucgd at HRRYs;

f the br osi's condi'trons ove
[0037peed ofIV) Liver fibrosis, e.g., cirrhosis, alcohol induced hver fibrosis, nonalcoholic

steatohepatitis (NASH), biliary duct injury, primary biliary cirrhosis, infection or viral
induced liver fibrosis (e.g., chronic HCV infection), and autoimmune hepatitis;
[0038] (V)  Head and neck fibrosis, e.g., radiation induced;
[0039] (VD) Corneal scarring, e.g., LASIX, corneal transplant, and trabeculectomy;
[0040] (VII) Hypertrophic scarring and keloids, e.g., burn induced and surgical; and



such treatnent,” may be a human or non-human ani nal
havi ng an accunul ation of fibrotic tissue, scar
wo p@saesi4@nd/ or extracel lular matri x materi al PET/FS2006/019404
col l agen, vinmentin, actin, etc.) on or within one or
nore organs within the body. A "patient in need of
such treatnent” may be, but is qiot necessarily, a
human or non-human ani mal t hat %:as received a clinical

i agnosi-$p 0f\..0ne nor.e fibrosis ons.
00415 27 oY PO BB et ARl 215 e, pinal cord

H;Furg iQni pklofibasise X addbilar onestaiosispr eatlsgtﬁmwﬁs of Wegener's
rosi s, condi t| on. (Khalil_ and O nno nadi an

m@nelama%@r mgre ﬁP?n?E@Se isredingase) §od 01&925 PEe. g
[0042‘1 pati eqfe é)ﬁyr@s%ﬁ) éiﬁhn gée%a&ﬁﬁéﬁ treAFRY%n€astusBY ABR;n0 fs intended to

nhuman a t exhl Its one or nmoré synptoms of
amebid b beinen ©D mdn4human ehintdi¢hdt iis/Brneed of treaﬂmméfortoms suenore fibrosis

Iag Lo n%%.B Cgsr Zlgg%&&%&lﬁtbet E%BFIF Eg%ﬂlg(\éllgggsiedd%&V? oA ‘patlent in need of
Oyehl R&fmeht " HRY B aCRRRA! or HehMHuiMNSiMkl 86%nefan accumulation of
hepat ocytes or bile duct epithelium or congenital

aﬁhmtlnaissma, eedr t{sFné, addvian exaceBiler maive materiph (@24 vollagen, vimentin,

2258, LR000) el D0 SRS il g o such

a&eétﬁfehﬁlmﬁ%llﬂﬂf Yuf ©58ORESssefilyl BBumdA @r hén-Bilmbm ahitriahthat has received
event, including e.g., idi opathlc interstitial
PRIl aliAenota O rugi ot mere fibgtsis gondgiigns. | Ay ggtient in need of such

1 i

e D0 PP T (S oo
( 30fKApsis avddicbna Halibahé @Conidrj Canadiat dedica né)ﬁmal 171:153-160
Rl BRI & etipMA B (R B (TRt T By §812uman or non-
ACCO?% anitnal I\tﬁsﬁmxmblts o%edtggnét@?syﬁ%@(gﬁg bf: 4 8043k condition of the liver

ing to certaln enbodi ment's "patient in need
ofe.gutiert tima¢ mgnty' odsesingtakaby, agd/vinal hepatitis, gleohol gkuse, drugs,

of havi.ng. an aut oi hmun i sorder. For e | e

P bibalic YisEieR S o7 St b poPBira g BB Myagk g pepatocytes
NgEBls &lﬁdtle}htheiluﬁ@to!r eitgeifl ABasmtict)aTebtash, I BIJINCERM. 275:2247-
d| agnosi s of one or nore autoi mune di sorders. A

@aﬁﬁ’ é2ﬂ00))na Hibeesineondition afrtbelungries. rinlyg Hesue pjury er geetring caused”
C ess

Ve ?ﬁ%@ X‘?Tﬁn gﬁﬁg ﬁgggﬁy I groggezgl; ﬁ]lgtl | 21 ﬁlcﬁgg e%nt -including e.g.,

U$dEBp it einferstita@ pgretmbniasht q&mmu@u aonzﬂ,erf azzaarfsveaz 114:319-321
non-mal i gnant di sease or, di sorder arisi rJI?r froma

m@%)ecﬁcg:@%deﬁgg fn thsdskin Rrapther Shpr(Qel ?Jagwwlgje rf‘gontzers Biosci.

POOPE AP TRRE: w5 Tads saMdity, SEAERIRRy g, Kidney tssuc injury o

ex&fmhg relatedivo glomertilescérotik er puldaninterstiteh IﬁbmSl,S) &Negri, J. Nephrol.
pati in need of such treatnment” is a patient who
hég‘]ﬁgt O?égQQ d a clinical diagnosis of, or who does

[0043:'Ot extb&@bﬁm&% QrtafIPERLSHARAR e Oha®dif iR hefPbLsth thdd@nent" does

not have and/or is not at risk of having an autoimmune disorder. For example, a "patient

in need of such treatment" may be, but is not necessarily, a patient who has not received a
clinical diagnosis of one or more autoimmune disorders. A "patient in need of such
treatment" may be, but is not necessarily, a patient who does not exhibit one or more
symptoms of one or more autoimmune disorders. As used herein, the term "autoimmune

disorder" means a non-malignant disease or disorder arising from and directed against an



aut oi mune di sorders: rheumatoid arthritis, juvenile
rheumatoid arthritis, system c |upus erythenmatosus

W@ E)1251¥egener ' s di sease, inflamatory bowel PCHESHE6/019404
i di opat hi ¢ t hronbocytopenic purpura (1 TP), thronbotic
t hr obocyt openi ¢ purpura (TTP), autoi nmune
t hronbocytopenia, multiple sclegosis, psoriasis, |gA
nephr opat hy, 1gM pol yneur opat hi es, nyast heni a gravi s,

vasgul i ti di_abet es nelljtu Rey d, , f

TS St PR R T e AL 5. TS Appl. Publication
Noz: hooBA09804 3R Bhus)ial dedtain eeiplardembsdimenardd thepresent invention, a
agi mals, as well as zoo animals, sports aninals an(il, . . .
peratigni ingiesd 06 spch treatment” dog patigns pdioshas aghgeceiyed ajclinical diagnosis

[ 3043 wild' Qo8& REE .iﬁ@_dhkt@r@&%u%gﬁ&&y 08 dn8Iri M6re of the following
andunt, " as used herein, refers-to an amount of a
Bau@ithmand digomdiesst rieumattid gahiits, juiendé thesmafdieé etthwis, fspstemic lupus

P oreaos (ST Ters o Gidier oRORRARS YR Bfffase, idiopathic
g{ﬁggﬁb@cytébemer PR C@iﬁpg, efh&abotie BTy tpEnid purpura (TTP),

| ant agonli St, as _use her el n, r_ray be. an anoun
a aBotemine rtmgdvcstopenis,f iviltiple scteresisy sesosiagiac tefaseephyppathy, IgM

one. or nore. markers of a fibrosis ndj t i .. EX | ar,
npleareot s TR g el HOR T GPHale> rallns REPaBEY syndrome,
C & drag A syRERAN ¢r DomemIBRplvitiISCl € actin deposition,
etc. A therapeutically effective amunt of a B-cell

[00443nt agoMNosthuman arimaly mcBidsodignedpmestie apd dfarm, \asipalgnas well as zoo

i ) . =
o S SRR o fpar® nby 56 RS BOPTURS, 0Ol pbREERbwh e

[004%0% 55%_6&@%3|Sil65%he7%%1ﬁ(7a_51% efﬂi&%T ABRAMIIS e uead ]liﬁeﬁfl; refers to an
PN W RV T -,

adfefbatihatd fortibrd¥i Pofthe fAbrosis condition i tion.
ATALRE ARy er el SRAYER Pl i contiion in aveston
affoagraplt, aithergmeutically efftvéive enfvodi nfatBrcell antagonist, as used herein,
invention, is an. anpunt of a.B-cgll t agoni s .

Sra 8 hampRnc o & B ortcegtesediar siidend B S5, oggggge in one or more
33Arkdt ¥F 2 FibYBsisPERditRY0 E@%@@lmﬁi}%rk&@%f a TtYesi SO0AdItRnclude, e.g.,
95% or 100% decrease in smoth nuscle actin _ )
depbageni dspositdmtimanth mustle acty alepesitiangst h Autherapeutically effective:
actin de i ti,on, observed prior,t i RI.St- [ f

e Bl ARRRPREL el Ao P bR B8, Bon amount ofa
t IR papauhdonah kifieidne el éauge aB04N0%Q1 5%, Boebb%, 30%, 35%, 40%, 45%,
ant agoni st i s an anount oof a B-cel|l antagoni st .

s 084, c1 ¥t 69%> Gals e/0%0,595%1 G950, 9%, 2, 09D 3dogrease in collagen
35 0 9 0/ 0/ 0 on .. 70% 0 09 O - .
S s R S Sl AT 0 Rl o
f UheBiocel antagogistt W dierapeytidaillgedipctivermnoumn df # Bl-clli antagbist, in certain

gr a?|efrr§w(lncéégﬁ$ g ?ﬁ%{r%gp 1c§rie\ﬁg étageﬁq?cgltngdm %Bsat %at 11 %}itq%mtsp (seufﬁcient to
AQEINES) 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,

75%, 80%, 90%, 95%, or 100% decrease in smooth muscle actin deposition relative to the

level of smooth muscle actin deposition observed prior to administration of the B-cell
antagonist. In yet other embodiments, a therapeutically effective amount of a B-cell
antagonist is an amount of a B-cell antagonist sufficient to cause a 5%, 10%, 15%, 20%,

25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 90%, 95%, or 100%



[ 0046] The expression "B-cell antagonist,"” as used
herein, is intended to nean any material or agent that
WO pivch2318) i nmpairs, retards, aneliorates or PCT/US2006/019404

downr egul ates the growth, survival, proliferation or
function of B-cells (e.g., by reducing or preventing a
hunoral response elicited by a;g-cell), or that cause
the death or destruction of all or part of a

PR B orEaf dipn b4 e Rcfibn. Dfe] Bhlih, 18HRY function)

AERAHVE to Breal lflnceioh aBiveal Fidiay adifiniymatiieds the (B—cell antagonist.
nati ve- sequence peptides and small nol ecul es that bind
to or interact with a B-cell surface antigen or

|ﬁt@ffbé\f1taﬁﬁ)1%1ﬁs pﬁ%@é’Pglﬁg&P Ssi gnal i ng nol ecul es to

nhibit B-cell function. In some errbodhmsnts
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psmﬁzlah p(r@hfgrauoxBIaf Fa)ction ofB-celtdfe,g. ebyyreduging amtirercedting a humoral

' t el fa 0047
CHELSEL Py S B £ UL 62 0kl geig L05) % a5
t E@ﬁulﬁ’tﬁﬁ’ﬂ (ﬁtf?\%elﬁ AR lthe c44B QR IR 1aREr QichaBlabIN bsthg@idtd hagfhe termed B-

B-cell antagonist to a pati ent. For exanpl e, the
Bedb Idbplatmgggmtsst Brmgll andagouists 2oy tbe syothesiel ep atiyoseqeence peptides

B-c OO hour s, of

s mraocthfea St s kfE Bl d T 3bitk Bl s nterct with
aitAgenilsdt si n€ a3 uies 23antdBh B&Y4] Bhetioh0%n sd&embddiments, the B-
16% 18% 2 % 2% 24% 26% 28% .30% 32% 34% 36%

386k amipgenistangy e fgsed du/pr amwg%@bml@@/eyt@ta%c g6k ée%rdmg to yet

o tler Bbpaifiefs o801 infhlfon[BEtB- (i htddtplst o husibl ol €., BR-Fo)

deph@itods, £f., aedritiboey apaibdt ©ﬁé bsmoid Bicall R4k fiveant gak.
adm ni stration of eti%he B-cel | ant agoni st (e.

[0047} or t h A% n9ted aboxe.dhe Brepll #tagenish By, e[aéloalggiltgthat geplesfes B-cells upon
Al Pvely ..
4% %E@f%@*ﬁl%@%)ﬂ %5 Brheed Eel??%t?i/!&?ét% ){tl&ﬁusl@oraex%ﬂple the B-cell

1%  14% 80h 2006 229% 24%

2 6ftag @A 9 m30 Kau28029346841 0880/ dledeion 40 Ry-cedl2owithinoz4 &6%)0 hours of
8% _50% . 52 4%. 56% 58% 60% 62% 64% 66% 68%
7@%‘1@%*5;?}10172{3116?%@/811 9‘@‘-@% ‘%‘3% 829% 84% 86% 88% 90%

[0048%2% 94% e%x{@le%éng%u 1ROYoRRPhAY Alsdh mrmhemIS%, 10%, 12%,
s within 48 hours of administration of

B-1d%4, |165mt1840 120% 2200 P304, Zﬁ%,o%&%r30§/psb33?ﬁ/p=n@%s35%h%8%, 40%, 42%,

55 B R 08 5, O, 0 B 48 o, o,

347%%,%% BB SOVOYBIAYBA%A W6 BBy, AR, BOA) OBRYOCEABEY%, or 100%
56% 58% 60% 62% 64% 66% 68% 70% 72% 74% I6%
7 Gpletone! BamherlHcallsoyitunds hopr;ofgdyynighiondydfe Bal antagonist

0%, £0998¢t forth in U.S. Patent No. 6,399,061).
[0049] Alternatively, the B-cell antagonist may cause a 2%, 4%, 6%, 8%, 10%, 12%,
14%, 16%, 18%, 20%, 22%, 24%, 26%, 28%, 30%, 32%, 34%, 36%, 38%, 40%, 42%,
44%, 46%, 48%, 50%, 52%, 54%, 56%, 58%, 60%, 62%, 64%, 66%, 68%, 70%, 72%,
74%, 76%, 78%, 80%, 82%, 84%, 86%, 88%, 90%, 92%, 94%, 96%, 98%, or 100%
depletion of peripheral B-cells within 48 hours of administration of the B-cell antagonist.
[0050] In other embodiments, the B-cell antagonist may cause a 2%, 4%, 6%, 8%, 10%,
12%, 14%, 16%, 18%, 20%, 22%, 24%, 26%, 28%, 30%, 32%, 34%, 36%, 38%, 40%,



depl etion of peripheral B-cells within 72 hours of

admnistration of the B-cell antagonist. The ability
wotoogazakd ant agoni sts or depleting agents to PCEHEBE2006/019404

fibrosis conditions may be assayed using one or nore

invitro or in vivo fibrosis nodels. Exenplary

fibrosis nodels include, e.g., {4rauma-induced fibrosis

nodel s (e.g., surgical trauma or organ

tr sp I b 26, 0
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msifsﬁ@ﬁesmg &lSn g{gaa-é@g&jmtamegap]&, H%}ﬁtﬂ% dé"sl@-mouse model, ischaemia-

( e R arﬁﬁ’iti@ 3hr fecti
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Wwnn, Nature Reviews
arBl) @gd?ﬁr& Seeptareanspenin aid ilmﬁmk@uuwece élgtahn&m@éqcule -deficient mice -

h h
LB 3 B WMo S SARD) S5, mio

ofdefiibitopk TRRIAT QATREY CEIce fc%ﬁaifeﬂt in MpRiile@ it @ffect TGF-B activation
aneliorate the extent of fibrotic injury or to reduce

of@geroriplestimerrk Bedix metajoprateinassj 9 yand aedekinergeng, transgenic, viral
| |
a@r%?&ted' A %&ﬂdgﬂgli;ﬁ%féogg A ft&@})ﬁ-ﬁé’d}bﬁé ’facft(?% inftbiFer@ Bi- hrgm’ L4), TL-13 or

rove rosis or uce t
eXLﬂl@D) QW frinb Vatuire Rempws ¥:5BB-584)y Bqoell aﬂtagdﬂmts of the invention include,

aforgeﬁlonedﬂb 0Si s del.s is thlntde )
skig B&RH RRSAMsEJaaioAre |SROWR AL 2BY Oﬁe ?gregnegaw? filyrosis models to
fbrv% tl’f@%hﬁﬁ&h? of EBQsRlor IR s %t&daﬂﬁ&%%d%r%nﬂiorate the extent

etl ng agents of the inventi on may be an anti body.
of fibrotic injury or to reduce one or more markers of fibrotic injury. Assaying an agent,

including a B-cell antagonist, for its ability to improve the symptoms of fibrosis or to
reduce the extent of fibrotic injury in any one of the aforementioned fibrosis models is

well within the skill and knowledge of persons of ordinary skill in the art.



The term "anti body," as used herein, includes, e.qg.,

native antibodies, intact nonocl onal antibodies,
w@odogabsam@l anti bodi es, nutlispecific anti bodi PET/{I82096/019404

bi specific antibodies) formed fromat |east two intact

anti bodi es, antibody fragnents (e.g., antibody

fragnents that bind to and/or _rjgcogni ze one or nore

antigens), other multival ent anti body constructs,

chi mer A%tl@@cz Egjodl es, humani zed anti bodi es, human

ant i bodi es Akobovi ts et al, Proc. Natl. Acad. ScL
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00/67796 and references cited therein.) 53]
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SRS SR S DRIET S SR ) e v
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9L ARlr e Rodh S G0 R 0 L YD B2402030 Ree FIBEODOEEPRRAY). Methods

ntSISIhCOFOB. erein by rerérence in

erfbli meltig ah@OSAE aﬁiillstﬁliesaaité ivelRRA0warh ithxot. eGSeb hag., W@ 00/67796 and
I‘%&tl ble with the teachi ngs herein i nclude the
yee Teness[vief theagiB)ed 2BS nurine anti body designated

1Y2B8"
[0053Jormer (;[S)&a I{)}t%advdg%érﬁigﬁ e}:ph%%gﬁﬁ% % N%rc)all agoms‘.cs or depleting

see al so
Paientt if\oonjincidh wiBi/the ipresemtpoventiod aherieixmddy which is a murine/human

! EhEr el oHhe: R R R AT Fopes wurige CPRs. Rituximab
1%— 'dlsEBsegﬁﬁleU@ FN 5@951@31 WARB BN hhdD 0¥ ant BEEORGEikclosed in WO

S. Pat ent . 5,721, incorporated herein by
r éﬂé}ﬁéabk) Eacm‘xf |t1me dwmm lincomoarigod ;leremFbY refapereg $n dieir entirety.
and var |
[OOSAﬁ ncl u dl raﬂtﬂ%;a? :at are Porﬁa% A? yéthq%:geachmgs herein include

( \fﬁp%ﬁtﬁgﬁﬁ@bﬂab@-@@CZEg P@gtite HBtiDEHD Ql)3s1g1'r:!uédix'(YQB}8” @20ibritumomab
(a full %/ZEuman é(} anti body, U.S. Patent

PGWF‘F@Q COHSTRLY; avmmq @%nge@%@ee also U.S. Patent

Sl AT PR AL 8 OB o cte

"t031tumomab " which may be optionally labeled with BI1 to generate the Bl1B138
antibody (BEXXAR™) (U.S. Patent No. 5,595,721, incorporated herein by reference);
murine monoclonal antibody "1F5" (Press et al., Blood 69:584-591 (1987) and variants
thereof including "framework patched" or humanized 1F5 (WO003/002607); ATCC
deposit HB-96450); HuMax™-CD20 (a fully human IgG1 antibody, U.S. Patent Appl.
Publication No. 2004/167319; WO004/035607, Genmab, Denmark), AME-133 (an
optimized CDR grafted antibody, U.S. Patent Appl. Publication No. 2005/025764;
WO004/103404, Applied Molecular Evolution), HumaLym™ (a fully human antibody,



W04/ 103404, Applied Ml ecul ar Evolution), HumaLyn(tm

(a fully human anti body, Intracel), and hA20 (a
woosanzed | gd anti body, U S. Patent Appl. PubCT/T81006619404

No. 2003/0219433; W00/ 74718, | mrunonedics); and

nonocl onal anti bodi es L27, &28-2, 93-1B3, B-C or

NU- B2 avail able fromthe Int er_n?t_i onal Leukocyte

Typi ng Workshop (Val entine et a In: Leukocyte Typi ng

(R efig38en Ginompliiedl SaaiaBbSr Rl Raen? Azel itication No.

héﬁ)%/ﬂ?’.l%é WO AS, hhﬂﬁn@ﬁﬁaibé)sﬁncﬁnﬁﬁbélbﬂeﬂ a‘ﬂﬁb@&les L27, G28-2,
.% %EHH referablé3 nprising the

a @é o f Pailebls| mé@fp @ﬁemﬁ@@@bi(emf)@tmwmng Workshop
(0] y I _g f F a

fr(gglﬁféﬂrl] R aslI nlgl g%é‘f q&éfﬁg ,f_@? l}/lfcglg%lén 3P é&élﬁ,ap Yord University

dé’t@ﬁék?&iﬁtl bodi es, d| abodi es, linear anti bodi es,
ingle i n antibqd m)IecIes and nultlspeC|f|c
[Oossint i bo&?‘gi r AREPORY W%oﬂ%ufﬁdaﬁ‘?@ﬁt gre modpsglies that comprise a
t @bfMonnét b SnfBl bRHISS | pref@z%b%ﬂrg%jmﬁ?sﬁﬁé 'a%t(lj%{llxtlﬁﬁﬁﬁg or variable

to nean heterotetrarrerlc roteins o
15@&1@0@e€mftwpl®cﬂfpm3bw}oframmt$ tehtde dab, FatgH(al' )2) Fv fragments,

S d i cal heav ach 1|i
EEF% |hg in ‘y\g%ﬂ:qlg % %81?}9’ H%/ﬂ]é?}_% &g'ﬁt@ c JEPQWF’ dgabOdles linear
distioidiede singlecthaishidtB ol enslBetsy, aﬁa rﬁﬁlﬁkﬁeﬁifﬁeaﬂdbelﬁﬁl §8rmed from
varjies among the heavy chains of different

[ ﬁ’i’ﬁh%l@’ P i sot ypes. Each heavy and l'i ght chain
| so h u ni ul fi.de .
10056, =G geane (2% nino/arRBARE A MMANRE Ehieiey3F mesp beterotetrameric

dghyaoproteistd) off abbhbi!\ﬁ]jO(lQ/dﬂtdms,nhﬁxﬁdeEd 60 RGd althtie 'I%hf‘ %L) chains and
Ie donmi n at one en

Each.li ght. ch
ﬁ‘g" éé I@%ﬁ%‘t g‘?ﬁ’? y Q(B‘SEﬁsfﬁ%mét lcgh‘h ghain g linkpd te mh@aamrt cham by one
des¥Rient afsutfi Johd h&/hﬁ@ﬁhe drﬁbe‘?lo'f Qﬁ‘s%ﬁjﬁ dﬁx?%gg% VJrLe & onﬁ the heavy

constant domai n of avy chain,
velaiagh p€ ddffergintn 1mmua4)glgb1dm wsotypes. hEaelﬁhea@l endldfghk rthedn also has

d d
e DO B e S Sh 0 g e
adsndia V) EoR WAV & ﬁﬁﬁlﬁerd&f'@nﬁlﬁnt d8add Ela?hgﬁfdﬁhm has a variable

"variable" refers to the fact-that certain portio
t fRmaia At aB¢ endiGWh) ard alicphstant ei»mnsames gthememieummtam domain of -

b
SO R SR I AR B TR i, e i

palniri cariabie dmﬁeug éalidriewevied thetvagaMa doafid b the 'h%aﬂpéham Particular
necessarjly evenly distributed throughout the variab

BT RS1d5esidnes a3e dekiaved\a forab pr intorface hytweendhe Jight cham and heavy

C&ﬁﬁﬁbﬁ{aﬁfe“%%niaﬁh s hree segments call ed hypervari abl e
regions both in the light chain and the heavy chain

[0057lvari ablTke mnmd'ivmsablél'hefemtoethb ifaph khyat cena® pMeidns of the variable domains

differ extensively in sequence among antibodies and are used in the binding and

specificity of each particular antibody for its particular antigen. However, the variability
is not necessarily evenly distributed throughout the variable domains of antibodies.
Variability is generally concentrated in three segments called hypervariable regions both
in the light chain and the heavy chain variable domains. The more highly conserved
portions of variable domains are called the framework regions (FRs). The variable
domains of native heavy and light chains each comprise four FRs, largely adopting a P-

sheet configuration, conmected by three hypervariable regions, which form loops



portions of variable domains are called the franmework

regions (FRs). The variabl e donmai ns of native heavy
wa@paeli2gghe chai ns each conprise four FRs, | argeCT/US2006/019404

adopting a Psheet configuration, connected by three

hypervari abl e regi ons, which form | oopsconnecti ng, and

in sone cases form ng part of, j4he O- sheet structure.

The hypervarlable regions in each chain are held

ether in roxi t .

s a8 80 PR BHE il i sbrinp O ) srlsh, T pypervariable
t eegﬁm iogdrhtdhah ofe hdl¢ tagdthageinbilogt pYxihite bgfthe FRs and, with the
anti bodi es (Kabat_ et ah, Sequences qf Proteins

| FRATBATEGicc Easions i dhe othep, chain, emiiwe f e f?ﬂgéﬁlﬂm gE the antigen-

[ t
L 00 el S B9 R b s,
biSﬂdEathlﬂaﬂlcéIdaltthyv1¢eoI\hnomiﬂnsgﬂmtps biHeaith B@ﬂtesdeaMlbu@%l)) The

:Tq{ui? o ;ﬂcfp}%?%tn%rg%)} @ﬁgﬁggﬁqt yz:é}c})ﬁ]gt 108 Oft[l%gilyctlotvl antigen, but
( BGE6: - viridYe BrrebRP AuRotfing e $ichoss %rt]@ﬁiah&‘?‘ﬂfetﬁe pe[nﬂ%’&y?%n antibody

two identical antigen-binding fragnents, called "Fab'
fdawrdnm@elldacwmoxiwa (4D6ghe anti gen- bi ndi ng site,
nd a resi.d

oossfr 7o BEHR dfpetc ot SuBRERR protORE il Rl el bibdifle fragments

Yicglids "Pdb" Heahinehtd, r agiafith bhahglb amtib¥bidingdsite; and a residual "Fc"
binding sites and is still_ capable of cross-_linkin

arftagg@nt whoeswgme fsflects stStahéltmwrbrﬁm%haﬁ t5ad8HyP PeRdFRe rgﬂient yields an
?fbrb ﬁ%@%ﬁﬁﬁa&a%%%'%ge@%hﬂﬁ ﬁgsoﬂﬂ 'sﬂﬂ (ﬁgéjoée of cross— linking
|gen ing site S reglo consi st

ohnmﬁm.heavy chain and one light chain varlable donaln

in tight, non-coval ent as i on s in.th
[0039% onf i guF‘ét ioihe FERInE aﬂlﬂﬁ%%’ %5?‘ @taw&%%‘l 0TS @n%orﬁl?lete antigen-
e 5 t
a%t&!la)éie‘ﬁl- Blaaﬂg gﬁggégfblﬂdhg s?cE gﬂga ?%é%gé%rgfsttsﬂg a d1mer of one heavy chain
dian roneCoght edhainy ahsigble Rlensinx it yijebt, visom-edyiakent @gﬂoomson It is in this

e, B e B eghaioF Yok lpregPlugin interact t

F\ieARETRA Iaditi BGh- &ﬁhm{gté%% Y REFHEY bfameevﬁ 89 @fer. Collectively, the six
specific for an antigen) has the ability to recognize

ampériverdabde tegipms, coafet 10T htndalg WPREIFLCHY ta thietaptibedih However, even

the.e t| re d| n

c oSt A5Gt Rl A6 OB o FRE o Ry RlyARabte regions
t RBedifi€ & aﬁ%ﬁgéﬁ)thad ﬂ[ﬁadmllt&(ﬂﬂlrécogﬁmé hed badvintighgialthough at a lower
Fab' fragnents differ from Fab fragnents by the

a@éﬁmtydhalwheénﬂ@bm@gg fiffes at the carboxy terninus of
he he cl Q
[()0605!yS e ﬁi\éxé n%rﬁgﬂ eg%o?{}gﬁ Ind ﬁ;l ﬁggﬁté}g dSHlﬁm | fl%ﬁ chain and the first
t I@ensiaﬁlckg)min (CH heofethe héaMy d’éaim Fabi ﬁzdglrmhtstdlﬁfemﬁtemﬁ afoéragments by

resid f the nst ant i ns bear
the a&jdemo oP a few res% ues at the car oXy terrnl%us of the heavy chain CH1 domain

including one or more cysteines from the antibody hinge region. Fab'-SH is the
designation herein for Fab' in which the cysteine residue(s) of the constant domains bear
at least one free thiol group. F(ab"), antibody fragments originally were produced as pairs
of Fab' fragments which have hinge cysteines between them. Other chemical couplings of
antibody fragments are also known.



at | east one free thiol group. F(ab') antibody
fragments originally were produced as pairs of Fab'
wo e@gnesise whi ch have hinge cystei nes bet ween PEEDIS2006/019404

O her chem cal couplings of antibody fragnents are

al so known. [ 0061] The "Ilight chains" of .anti bodies

(i mmunogl obul ins) from any vertghrate species can be

assigned to one of two cl early di stinct types, called

appa " o ' ' )

oo 2252 53 B0 B bRl RRab R FRpE B e i

OBart be asvigned tacire Gﬁemtﬁa]e&ly)fdlshhet typers tcalddd Happai () ahd lambda (A),
their heavy chains, antibodies can bﬁ assigned to

dibpsed ordee Enmesekl seqpices o thoir porstavhNaBFasses of
[00621’nt act P@E#ﬂcﬁ’x‘fﬁj bfi Sthe Iaﬂﬁh %ur tﬁéﬁ&gl e | HGhe @BAsth@Mon@if of their heavy

evera t hese may vided into
s uhaihg satibodies odny pe 8)sigred go , diffg@ht, clhgpe2, THegeS8te ﬁg@th,ajor classes of

i TS Tehe oDt 8ol oL G siYETD G thistanay be further

CRi&d Rto ubcass&h (1%%)6@) d §SP§§F '1‘}’;@2}’ Ig@j‘elgwbll@At and IgA2. The
structures and t hree-di ménsi onal confi guratl ons
dihfderdnin ednstask dowhing ﬁh&tm@emﬂutﬂéhg effexmtlclasmmf antibodies are

e expression "sin ha ) [, SCEVY
ATy O Fgheitsh EePTEaEnang, il soRbupdCHiq gree-dimensional
rreaﬂﬁgaﬂitida@ dY diffep@ieRkses o ahmansgshgias tfeewdHagsveh. VL
onai ns_of antibody, wherein these donmins are present
[0063,] n a silhglespisetigpespralerehainFvn or fscky eanfipody fragmenty, as used herein, is

bg tXIP(feﬁtt{) %gea%aﬁgﬁfﬂy\ﬁgéﬁéﬂté it g@#@#@ﬁg E}:Hgégldltil]n E\I/IS of antibody,

Ween omal Ns & sC
t GVHefB’lmntthe dbaxsdine dres preseit unea fmigleapolypeptidei chdim Preferably, the Fv
(Pl kt hu The Phar macol o ocl anal Anti bodi es,

vaPl ypm PRBTISHIgR ‘é‘%g ﬂnk%pl?tha@r they g g Vi domains

'\ﬁ\\‘}hé@éﬂﬁbleg he s%@g tc%‘énf tha %@Ql}ed sftthQ@ﬁ@ fo-fiﬁﬁu%e%rﬂhdm (Pi/uckthun, The

I abodi es,"” as used herein, refers to smalfl ant B .
f Fhgrreaogogyiof Wangoloant Al@dwdmsnmlngl% RosgnbuyghargiMoore eds., Springer-

fr ris hain vari abl e domain (V
OOTREE NG g bp %?%?3@%‘5?24)361” abl e domain (VL) ig tHLe
[006ﬁ ame paiyReR! 1digbodhBi" s WY herdh) referBYo $E41Nntebodly MeGents with two

is too short to allow pairing between the two
d@magqmsbmdmg hsetes,awblcb Haagmentsh eorapiegi ddieayechiagt yadahle domain (Vi)

o TR SRR B SR B - vo.
9 Byhisifpld 11iﬂ€3r|th2[19§tooedhoﬁ|‘to alRo@pairliatietwénatle twasl dotd&ifis on the same

PO;: 6444- 6448 (1993)). £0065] Pol ycl onal anti bodi es
i whiingbe semaiscare fotcethio pate Withi the gomplemsntpry domgins of another chain

[ tgoaPeyf (

AL SUIETINSE) 08 J0PEN0 YUl Ollner o . Prc
Tk deed Sot Uiy 9@;64144*64/4&)(&9@3)))1] ugated to a protein

[00655 hat | ?’oiy%glogr?t%o%ies 1ncluSe antibodies that are raised in animals by multiple

subcutaneous (sc) or intraperitoneal (ip) injections of the relevant antigen and an

adjuvant. The relevant antigen may be conjugated to a protein that is immunogenic in the
species to be immunized, e.g., keyhole limpet hemocyanin, serum albumin, bovine
thyroglobulin, or soybean trypsin inhibitor using a bifunctional or derivatizing agent, for
example, maleimidobenzoyl sulfosuccinimide ester (conjugation through cysteine
residues), N- hydroxysuccinimide (through lysine residues), glutaraldehyde, succinic

anhydride, SOCI, or R'N=C=NR, where R and R! are different alkyl groups.



species to be immuni zed, e.g., keyhole |inpet
henocyani n, serum al bum n, bovi ne thyroglobulin, or

W@ oybaail4d rypsi n i nhi bitor using a bifuncti onaPCDUS2006/019404
derivati zing agent, for exanple, mnalei m dobenzoyl
sul fosucci ni m de ester (conjugation through cysteine
residues), N hydroxysuccinim_dg_(through |ysine
residues) gl ut ar al dehyde, succi ni ¢ anhydri de, SOC 2

[00668 r oups. ?_dgjggl]w\gh_r]gorlg el "ilcaémgl 1%52 leaélﬂrg]{xls ea{r? Q%mgmkz%d against the antigen,

anmmah@gaafoecdnmgamsmdieﬁgmm bytchmbarihg, gan, 100:1@0105; ﬁ@ bEfthe protein
conj ugat es, or derivatives by conhi mﬁﬁ% ,
oPr somiﬁg%ﬁ (faserapbilst @i micss reHISPERAe™ VP]életﬁst%f la‘fneunds complete
ma ﬁveg{t :aig ?Jﬁsta% #tﬁ%nég#?%ééﬁ?ﬁ}é %{s 3{:‘%@% %ltés One month later the
i amnﬂﬂhemreabdqstedt WIthlI]I/S b €l/80 tlees originel amovit dfapeptide e conjugate in
a |nals ar e oo t ed th 1/5 to 1/10 the o i nal

RS GPTpla R0t Doty ien’h HeePaAmaltnt s Seven to 14 days

a@dtéf"tﬁ@ﬁmﬁiéls%i@ﬁléﬁ%ﬂ@ FéSsebith §CdskBfed Fbr AMbbi dﬁh&r SAﬁJﬁﬁls are boosted
Seven to days |ater the aninal's are ble

s anfiinthis élt%rsd@tyw meerabim ﬁm@umaltler’ooosiﬁd mﬂhsthalcenjugate of the same
boost ed t|| the

adnniers P st i erirRsRh SR e e, lferent cross-tnking

apda @ﬁnCoﬂugatés)ﬂde@hﬂ}%in&db i réddnfitgnan belﬂ) Ewitiet Bs PldEHIP Fusions. Also,
through a different cross-linking reagent. Conjugates

ahggeﬁeémg@ée%a@h a5 ajuse arepEaY used to eathancg the ymune response.
r ot el I
[0067£r es urt %anus e %ﬂ}eﬁ ance’ ?%e&fgdmnq%ﬁ%]ﬁ ?S%gsgﬂ’sg‘? aﬁﬁ%@y obtained
[ @63 pa'}hﬂattcewdﬁsﬁmmllp hainogeﬂelobmaimbbd&s aigeithe hlmhvmdnal antibodies

refers to an antibody obt ned ul at i

s GPEPHFNE at?‘pr Bn @6, SIS @\ﬂ igentic! Sexcent hior b fossible naturally

I %@é&hﬂ%‘ ainu@a%hpogl &Gt Ist- &hmatfom R GHs Watahfly be present.

substantially identical except for possible naturally

oddanoclongl antitbatics A lmghlm snpocrlﬁp,dmmg dizens¢daagainsh b single antigenic site.
tions that nt| bodi es

a?@ﬂ IB}ﬂrﬁf g!p é;SPtF?% 1o 8&1?%5:11@ aé &%Eyo o&gﬂngr'_lt d§| Hrgp%ratlons which

amiiGeR Bckibé Qiffdremtt MEbHTES dlrbé’te& @Q:hﬁﬁsdlfﬂﬂ‘ént determinants (epitopes),
conventional (polyclonal) antibody pr eioar ations which

t yadhcatongclppal | apgibody i diredied agringod simglegiigtergninent on the antigen. In
ﬁ%ﬁ%gf%lta ltlcg l{egre{p%@halg)?ttﬁé 0%85’1%3%1(@813&3 s[e %l: adsf% eous in that they are

Irec al ns

dejr@hésinpdrty 0 Kybeidemtigiire, hlﬁc@ﬂzdhinatéﬂ HyoothEIGimmunoglobulins The
specjificity, the nonoclonal antibodies are

adRadiierg Emeciopalf H%f%lcett?ﬁeshe&hérag%pﬁ&q %@0@9 ag Rging obtained from 2

P%%%&%%%geﬁepﬁg% liﬁ?ll b nlg%lf g]ﬁ& is not to be construed as

t hequitdeg acodctiod dfhmeammu‘dmdglybﬁsanlyepargcnibt aneth@ﬂ chmmenample the

subst t| al | onpgeneo ul ati on ant i odi es.,
S RO Co g Ao fler RSP o SR Rihe Bt anT o may be made

the tﬁé‘ﬁﬂlﬂi‘ﬁﬂhatiﬂetﬁ&i/ﬁﬁﬁﬂéécﬁ%@ﬁy K%hﬁ? € al, War@e 381485 (1975), or may
t hé nonocl onal anti bodies to be used in accordance

wibe hmadee by rresmnitinamVBNA orethosly (see, reagle U.S. Patent No. 4,816,567). The

"monoclonal antibodies" may also be isolated from phage antibody libraries using the
techniques described in Clackson et al., Nature 352:624-628 (1991) and Marks et al., J.
Mol. Biol. 222:581-597 (1991), for example.

[0068] The term "monoclonal antibodies,” as used herein, includes "chimeric" antibodies

(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or



by the hybridoma nmethod first described by Kohler et
al, Nature 256:495 (1975), or may be nade by
wo ewoneiimant DNA net hods (see, e.g., U S. Pat ePCT/NB82006/019404
4,816,567). The "nonocl onal antibodi es” may al so be
I sol ated from phage anti body libraries using the
t echni ques described in C acksqgr_et al., Nature
352: 624-628 (1991) and Marks et al., J. Mdl. Biol.

222:581-597 (199 8
~FanERaRaP shiHbbairba il Gyttt RE b haricutar specis o
" pElbAERE €0 a paticlladin@bolly RRNOEuBENaES, Majleitite Mhiabiefof the chain(s) is
portion of the heavy and/or light chain is . identical

wideRtienl i 106 dimolegue dp r@sisermidig sYqEwiTeds qufibodies derived from
b%&tﬁ&%ﬁ@@ieg Vﬁguger(ﬁ op ﬁél%%%gg% Flzcgfs?&' aﬁﬁb&g/cﬁ:lass or subclass, as

onging to partl cuI a antl or subcl ass,
Wnielleast ﬁagmemtaldfdmch afntibbdies hei fofig) asi thely dexhitiic dle désied biological

e POBTLE S iAo ark | ESBE Memfhong ol nbpechey Aege e USA S1:6851-

b%bf;’ﬂ"glm §. QCighRkp %u%&b? Q)@ymﬁ:k%{S Sefin slﬁtk?ﬁdeasﬁimé’t?zed" antibodies

as f agnments of such anti bodies, so | ong as they
exbmpmmg heardblsi dewaiyi an@@ndahdlagtsequmceq egvedaffant a non-human
8 rriS Pr oc
Uiesie (e DA0g e M B o P Bl st S BOgp 2GS morikey) and
| Rt@he Sénshek dgior stghetdes (@Sl PR N8esi6oamgo)bodi es

conprising variabl e domai n antigen-bj ndi ng sequences
[0069%ier i vedsfusednhereiinihwnaired riprag ef pen-bumey (e.gorugne) antibodies refer

5] kﬁﬁmeﬁéj Cglm%%dﬁ% b&l%.{] anlaa?r? Uifinat y%gﬁ% 8 gg?ﬁ%%o ?1)6}11 non-human

onstant reglon sequences

5,11ﬁﬁﬁn6§6bulu{ OE&gt}le /ﬁ‘iostl pat, hemaized dhtibodies arediunfanrimBnunoglobulins

of non- human nmurinpe) antib es refer to
c ieqiprang aa%quam é‘én'thgﬁsldmfrapha%ya ?%%a?ﬁé% gf the recipient are

d t
‘f’érﬂtlé(c%ﬁ lg%m id ant 4 dl &B&g@gbﬁb%@& o4 ﬂoﬁ%ﬂfpﬁ species (donor

man | mmunogl obul 1 ns
( raﬂanrdlyk Ntcheast inbgsely Jat,i abwh o honhesiad pesndte bawing the desn*ed specificity,
ble re

rvari the recipient are r ace

4B and Pl Hyoer s nie FoBromkoren ER) A bt the hunan
S H’I%ﬁiu?é 168@RP ard %pfaeéiv )byS ¥6RepondiBy ssan-ﬁ@han rraabués Fyrthermore,
nonh unan primate having the deSired specificity,

afhﬁmmtzyd autifrpdisapaasi comprise gesidues it arced, forndaimethe récipient antibody

B0 ok SPHNGS Bl TR TR bt e oty

Fybetfbighdios.bn gBHeTRI theafindinizel astivslywiyl coarppité ﬁﬁ)stantlally all of at least
residues that are not found in the recipient antibo

oonpnapheyRietbr tupt Vedehle dpmedes, fBdhickat cﬂﬁssl&s@n%lﬁ'e all of the
|
| RSt L RO RO 0B TR ol 8RB Ry el o

ofsulsdtaritielg talbé, tharERst vipd ¢lajsb yoft wohumwar iimtluaoglobwimsequence. The

| ?ngn' oa g‘l'gibﬁﬁ& an o o st eoarisd b TR o YRR (2 ah Soriimoglobulin

| phadlebh i Bcpngbiddily Bt of a human immunoglobulin. (Jones et al., Nature
321:522-525 (1986); Riechmarm et al., Nature 332:323-329 (1988); Verhoeyen et al.,
Science, 239:1534-1536 (1988); Presta, Curr. Op. Struct. Biol. 2:593-596 (1992); WO

00/67796.)
[0070] The term "hypervariable region," as used herein, refers to the amino acid residues
of an antibody which are responsible for antigen-binding. The hypervariable region

comprises amino acid residues from a "complementarity determining region" ("CDR")



substantially all of the FRs are those of a human

i mmunogl obul i n sequence. The humani zed anti body
wopitcozahd y al so will conprise at | east a portPONUSI0&0M9404

i mmunogl obul in constant region (Fc), typically that of

a human i nmunogl obulin. (Jones et al., Nature

321:522-525 (1986); Riechmarm._gfg_al, Nature

332: 323-329 (1988); Verhoeyen et al, Science,

23Es PRl 7535 P00 0340 17,050 0 1 oot domain
! Iay@emar(ﬂa);m -Ge@d)rand 9as] (IZS(HG) hretheibeavy efagn sarfabld dwnain) (Kabat
i ues 0 ant | bodlxll_ whi ch

am no acid resi r . .
@& BonSadbcet Gf PRreiS @ AP gl RS STER- Bl Health Service,
r ?\Qt'tlgﬂalcﬁm?ﬁﬁe%e& BIEL IO E@hgsdaemu?ﬁg‘lﬁ)o%ago(r those residues from a

"conpl enentarity determ ning region g.
r éhyphnwaﬁl@ 18dp'((d ., 1e5EuE626-32)(Lap P08 (I) a{nIC_1391-961 (EPein the hght

0 S LTI O 0SB ey i

( KaR@le abmalh?] gﬂﬁﬂﬁﬁﬁﬁ‘@wﬂ{ Prabeipas. e: 901'@'1“?0419&7)? 2fFramework" or

| nt er est Public Health Service, Nationa

| HER!' tregidues oarre Wl@i&ﬁt%ﬂabﬂ@t dnesain resitres (atbar1thyn thydypervariable region

those r r a "hypervariabl e | oop"” {e.g.,
r &8Y esggh% %E?‘;ﬂ 50-52 (L2) and 91-96 (L3) in the

i ght chain vari abl e domain and 26-32 (H ), 53-55 (H2)
and 963L0#lI ShiT)ced Antigeas heavy chai n vari abl e donai n).
(Chothia and Lesk, J. M. Biol. 196:901-917 (1987)).
[0071] Fr amedardértaiar emtbddimemts icfus iaveatibhothe B-atll altagoniciivdra antibodies
resi dues_other than the hypervariabl e regi on re5|ﬂues

adehsstal Bcgispfecs anfigen| KS3se¢ Bersinathe f‘@‘éFF‘éSIP@ Bqell|syrface antigen”
C&d ﬁﬁéﬂ&e&@%aﬂ%ﬂg%ﬂg% d‘f Gt isn%&)%sb&flo Lﬁf 2660 lfF gmphocytes. In

antagoni sts are anti | es agar nst a B sur
anbingeambodimerse df fler mvnntmm eh@XBFc&ﬁ&ﬂulﬁacé Battginl' is an antigen that is

" Sxuities S0¢he Sitaen ot BT e best By ARG, Boat & fsgfgent, the *B-

e'&‘@fidélﬂﬁeé SmAferd"NR bAVER éﬁ)r’thatt ReexfBestl lors lt'ﬁef @ﬁﬁace of B-cells of
antlg is an anti ent IS exp ressed on th

s undiziclpals fsufereg fr@ml endlh@ad: tsﬂaye |Indaet/ oﬁh@abmbOdlmennSh@p "B-cell surface

: _
CRARert Bt ablir BT SRt ofobe Bitiary DrcRcBl ' it neattny

| Radividdeie! sdsuf futiviagalk I Suifffefin | BeASE @icabe shite. yeAccordlng to some
ot her enbodi nents, the "B-cell surface antigen” is an

a@mb@énnwﬁaﬁf the iaypntions e Breellhwiriage pakgenob @pewssadson B-cells to a

£ i R Ye k" 2 AR o8 bl BR Uil B0 Sl MO freater, 100
t gedtety @mho@hthah lo@ nBndBeLéllss uﬂtlfemmwa]yt thgBrcelbsiafjoe eﬁts@d according

on B-cells _taq reat ey extent ,..2X Qgreater,
gri@ &P eat»bos%%v?% fmasshe smra%sssl on Relly i rsamec%i@m or to a lesser

extent than on non-B-cells. Certain B-cell surface antigens may be constitutively
expressed on non-B-cells and/or expressed on activated B-cells. In certain embodiments
of the invention, the B-cell surface antigen is expressed only on B-cells.

[0072] Exemplary B-cell surface antigens include the CD10, CD19, CD20, CD21, CD22,
CD23, CD24, CD37, CD40, CD52, CD53, CD72, CD73, CD74, CDw75, CDw76, CD77,
CDw78, CD79a, CD79b, CD80, CD81, CD82, CD83, CDw84, CD85 and CD&6
leukocyte surface markers. Other exemplary B-cell surface antigens include toll-like

receptors (e.g., TLR-7 and TLR-9), chemokine receptors (e.g., CXCR3), and APRIL



greater, or nore) than on non-B-cells. Alternatively,
the B-cell surface antigen, according to certain
weredvod2immt s, may be expressed on B-cells to tPET/E82086/019404
extent or to a |l esser extent than on non-B-cells.
Certain B-cell surface antigens may be constitutively
expressed on non-B-cells and/arjgexpressed on activated
B-cells. In certain enbodi rrents of the invention, the
urf e [ LXP I L

LRI B AR Pl D33, LoBRY e BT receptor
CKB@FFEIZER3 BRI, akdDPA CTYGRZY als€B2 3onGiitéd BB surfat¥déhtigens for the
CD52, CDh3, CDr2, CDr73, CD74, CDwr5, CDwr6, CD77,
COWRsesTi7bainserydclosrso, CD81, CD82, CDB3, CDwe4,

[0073';?385 a')ﬁc #e ﬁ%’ Lo SRS S TRE hﬁ/@ﬁhonqm-cell surface antigen is

enpl ary B-ce surface antigens i1nclude’tolT-

r €218t ollke (€DF9", aﬂﬁgén‘ffe&mjtoﬂ ROGRDa aﬁmmhdcrmﬁedpﬁqmteaample by the

TF-CID T oo BT ehTife T ieReisEistl 12:1119 (1987),

( RAFTRsB6Shd BEMAIsARbuESdt)diMB¥nt@DA JTehe RikukE ﬁroﬁfjthe stem cell stage

B-cell surface antigens for the purposes of 'the
| ru@tfanet peling jusb puiee to faapnsl diferertdition int plesmaicells. Binding of B-cell
nventlo the.B-c
i geron o 8D 19 A G BRics §e 1V [< Alien oy o
[00744nt | gerThed®otll bhgonidtahaeKé ey eLybyl, tanelg 828 3tikddlOwhich recognizes
B4 anti body (Kiesel et al, Leukem a Research_lI

1B-gallsp B2 1%m1b0®bﬂye¢t§d peting Be 211 antigeny Bgnantantibody directed
di gglﬁgteﬁ]lyéﬁi? gn@%e Be Jg' L2 dd godﬁeuéﬁ a}%ﬁl@? ! tp1o antigen (U.S.

to a ust’ prior t
d|5f 843;3&989 [ Amu@DiZImnnb:ddmrtthé hSSﬁJlBlSI’iBl-ICEI@ amfagdﬁﬂsie ik the context of

surface anti en to cau ter ti f

il Bised mniittarite doomhedrhes ab dds Taby Sgbrvir Sy 3799557, and
be&;, 759, $54, WY 9843 A) WQ@@)@ZO@@E'ﬁﬁdyovﬁ/ﬁﬁﬂe&ﬂq{l'@aﬁﬁ)ana D.etal J.
B-cell's; B2, "an antibody directed against the CD21

admwgmnl 18% 1520 (1885), Podkendi: wé ok ddmaneli k41184129 2nd Engel etal J.

R‘W%gﬁl (Bog™1s, B505085 ik teengle aRtimn aLfoqy; temeumab i

Partits Ry usamil Br e bles@fitim@anbsts in the context of the
esent I nvention are described, e.g., in US. Pat.

[0075Y0s. 5 ABltignd exagnyigy, GB22 aahbpdzrﬁsmgt smbe wod g8 /Broely gntagonists in

\a’lﬁleogél?tg O sl l%gérﬁgo?ﬁ%% 53&%80 k&%“@ﬁgﬁ Piterfi'Nos. 5,484,892,

| 51890857 ah8 @, %3}9’6,(3119198)\?\/6981/4%'\7\7@00/&086@ and WogsM 1641.
150: 4519(1993 In this regard, the anti-CD2

l0076&m i bodycefsk%& CRYI P@b?f%\mﬂﬁé (PEdhe {rvigatigny the ﬁ ceHeurface antigen is
LehBY RY fo%fﬁ{ub e’é]:pt&dfyrtl%]@ PZ@ XSRRVA ¥ rfkdidte cell adhesion,

an od| es that can used as antagoni sts I n

t IregLﬂaiatIgEtandmlstdtmmp rrelsaset résomeeBtdetin fame aplesesis betiregulate myeloid

© N erbwin S2e, oL Uiral0 Stunss Koo nsiuabl §:623-645 (1990); Delespesse et a,
Adv. Immunol. 49:149-191 (1991); Bonnefoy et al., Curr Opin Immunol 5:944-947
(1993). Antibodies specific for CD23 and uses thereof are discussed in, e.g., Rector et
al., Immunol. 55:481-488 (1985); Suemura et al., J. Immunol. 137:1214-1220 (1986);
Noro et al., J. Immunol. 137:1258-1263 (1986); Bonnefoy et al., J. Immunol. 138:2970-
2978 (1987); Flores-Romo et al., Science 261:1038-1046 (1993); Sherr et al., J. Immunol.
142:481-489 (1989); Pene et al., Proc. Natl. Acad. Sci., USA 85:6880-6884 (1988);

Bonnefoy et al. (W087/07302); Bonnefoy et al. (W096/12741)); Bonnefoy et al., Eur. J.



5,789, 557 and 6, 846,476, and in W08/ 42378,

W00/ 20864, and W08/ 41641. [0076] According to
wa@esbaryi4enbodi ments of the invention, the B-cPCT/US2006/019404

surface antigen is CD23. CD23 is a low affinity

receptor for Ige. CD23 is known to nedi ate cell

adhesion, regul ate I gE and hi §§?r_n' ne rel ease, rescue

B-cells from apoptosis and regulate nyel oid cell

(gt 2P Fulaeoly S o0 Al 73152785788 and Wk

( 3R91 HybRabmalioy2set3 alog3RPBee @RorU BirRusnd Nos. FH0823; 6,893,638; and
(1993). Antibodies specific for CD23 and uses thereof
apd1bild%ussed in, e.g., Rector et al, |mmunol.

[0077 27425?&@(%3%%%? %@@%ﬂ%{d@ngﬁs g;}' fhejl.nv%rfﬁn%,ﬂgl:e B-cell surface antigen is

/| 8D8026B80 16180 kh88A )as "BEritiphasybeeh shbwnJio berenitingl in the generation of

138: 2970- 2978 987); Fl ores-Ro l_,..Sci e

2 [BPURG) ESDASES E&Zm% et el %xzém,f}fsﬁﬁﬁﬁéﬁn@%; Freeman et al., J.

Zjé %aﬁﬁ.lzéﬁ%m?ﬁz@gﬁ 1€1a@colk er BY. O8cibiadel 262@03‘3'9115?'993); Hart et
f& 55:6880- 6884 (1988)7 Bonnefoy et al (WB7/07302); )

Bohnkimomodt 74616-600 6190274 1A ntibddissnepeoific dor £ID80HAve been described,

RS e 2 A S0 S350 g
Hy b i 0@ Pheene Nod J, 1369953) 6,198898).s0 U. S. Patent Nos.
7,008,623, 6,893,638; and 6,011, 138. [0077] Accordin

[0078] 0 cer Asperdmgdiedicrtain preforred [anbiodinasnts ohthe;ipzergiogethe B-cell surface
surface jpen. | s 0 0. (al _ASea B 1 .
R

e Cri I 0

| fFthdeon $8 BarfBesSof §rdatentharto0ed of B-cellx fronMpekipheral blood or lymphoid
777:845-850, (1993); Freeman et al., J. .|Inmunol. . .
11gapy s expregted)during eady pre-Breel develepmen{@gd remains until plasma

0 500 el o el 8 sl
d@smn@?enbts fon €N imgtheclitgafura ipuiidrmtB detplopgl iticbdapigen’ and
S . . ) - oy . .

RBEN s T RRioegas BSthel GoBer BararTa it gt 521766

cgfggg? FoP&GhRAE.ed enbodi ments of the invention, the
B-cel " surface antigen is CD20. The "CD20" antigen is

a -35 kDa, non-gl ycosyl ated phosphoprotein found on
t he sudndibedigs Agriasit@dP2q han 90% of B-cells from

peripheral bl ood or |ynphoid organs. CD20 is expressed
[007%1ur i ng TharB-yelp rrtagoriss| of the inicopore maydredarr awtiliods agamst CD20. Any

pl a cel | i enti atjon, i [ Nt .10l

P oy Rt ATk BL e A bl dlind b hER BEc1 ORdiBhl may be used

Naese doRkexCO2thd preidhe itvchBsat (Bee, &8¢ IUSEPat. Nos. 6,682,734, 6,538,124,

"B- yghocyt e-restricted antigen" and "Bp35". The CD20

aft 28R4 &4 04%,100HA. 39, GRYAPROBIO. 38,598 628 7RAT4 0-24% hp 6,224,866,

S¢.173%5578%94 198%) 120057, §%85BAE 6,090,365, 5,849,898, 5,843,439, 5,843,398,
5,776,456, 5,736,137, 5,721,108, 5,677,180, 5,595,721, 5,500,362, 4,861,579; U.S. Patent
Appl. Publication Nos. 2005/0069545, 2005/0053602, 2005/0025764, 2004/0167319,
2004/0093621, 2003/0219433, 2003/0157108, 2003/0147885, 2003/01339301,
2003/0103971; 2003/0095963, 2003/0082172, 2003/0068664, 2003/0026801,
2003/0021781, 2002/0197256, 2002/0197255, 2002/0128448, 2002/0058029,
2002/0041847,  2002/0012665, 2002/0009444,  2002/0006404,  2002/0004587;

International Patent Appl. Publication Nos. W000/09160, W000/27428, WO00/27433,




Ant i bodi es Agai nst CD20 [0079] The B-cell antagoni st
of the invention may be an anti body agai nst CD20. Any

wa@piaochetiyo agai nst CD20 known in the art that fRODUSING019404

{0080

[0081

as a B-cell antagonist nmay be used in the context of
the present invention. (See, e.g., US. Pat. Nos.

6, 682, 734, 6,538,124, 6,528, 624; _6, 455,043, 6,410, 391,
6, 399, 061, 6, 368,596, 6,287,537, 6,242,195, 6,224, 866,

S 365 48883, oRZRn A B ARG P00,

SWIA11/36884, 5, BYD018U358, 598/0(2134790,00 VBGQZ/OGO%J, 5SNF02/096948,

BRI HRSIAS: V\Pcfj;@&é,zg R “/s%gég'zs@pé%%ﬁ? 08 o¥67s1642, Wo00/42072,

SondenTEs sém%%%%’/‘%%?2%%?3@7?%%%?@%8% WOO1/13945, WOOU/67795,
ZMG@@MH%323/02005541@8&@2/722@3}1@0@/89@3@2 W003/002607, WO049694,

2%@@%@@%@3% Sl 8@217% S8 288 géaglgNos 330,191 and 332,865.)

EOOZ/ Oﬁﬁé’ﬁgg_ry 201 t 9P/ fdth, eg., in U.S. Patent Appl.
002/ 0006404, 2002/ 0004587; I nternati onal Patent Appl.

PBbblication d¥p. W@S/Omwm@onclu@d@%?sﬂ’hmh Is also called "rituximab"

WS EORR Tl Fa051 St/ A ipdATIg AR 288 murine antibody

gr&?&ﬁimmaf %ﬁaﬁnomahﬁ&%BZEVWN@%%SPat No. 5,736,137);
079255, \W008/56418, W98/ 58964, W9/ 2276

vwgl/ns 18922 "REcisexetied "taesmerros, opm@bo@béad with "*'I to generate

LR YR RN . P o

V\SIBBQQEﬁGﬂunMeix&ﬁﬂkﬂxal umayd@m'ssm (PHOGO&! 413 Blbod 6hA84-591 (1987))

Ee@%oﬁ?a” s ey R b iz s OB R KOG deposit FB-96450;

L&fj‘l and | RirhbrR Zﬁ@t ﬁﬁﬁaoggb.s Poil] Neatsi g, 180y, humamzed 2H7;
200 0053602 and 1 ncl ude: 8" which is also called

" hitMaxiGRR0 (Gemnaluxm:(nayk); AMES.33P4applids. Molg@darl Bvplution); and

s

( 'Iﬂtel(nhh&al Patilcochi: T)'ﬁ)lﬂé3 @V&ﬁﬂﬁoﬂ (W[dnﬂﬁe b8&2an: Bleuko@hé Typing II1,"

| ed "tositunmonmab,™ tio | abeled with 131l to
géﬁ@d@h@ell%,r’ #39] OBfO’fd Ve Press¢H9878)- 1131

Ui no TRE RGP ORAR Ny BoayT PR hop b getls @itRe iy engincered

( 2RinkS#- BAtind/AR8d) Ina@idvdlonblr azﬁtﬂjmykdlﬁhﬁte@h@ms@ rthe CD20 antigen and
humani zed 1F5 (W003/ 002607 ATCC deposit_ HB- 96 ﬁl?f
et ool T3 boguqne Gragpignts tRefeof which retain

zed 2H7; huMax- CD20 ( Genmab,
naarlit??akﬁg%'(mm i ed Mol ecul ar Evolution); and

[0082froNno c | dm aértaimnembadinents)] ié antclE ), arBiBodiBs pinB-himanrand primate CD20.

% sp601 alnllﬁk()ﬁrger{tg t{Pe gugﬁ)odies that bind CD20 are humanized or chimeric CD20
binding antibodies include rituximab (RITUXAN® ), m2H7 (murine 2H7), hu2H7
(humanized 2H7) and all its functional variants, including without limitation, hu2H7.v16
(v stands for version), v31, v73, v75, v114, v511, as well as fucose deficient variants. The
sequences of some of the hu2H?7 variant antibodies are set forth in WO04/056312, which
is incorporated by reference herein in its entirety, and are provided below, with the N-
terminal amino acid sequence in bold being the leader sequence which is removed in the

mature polypeptide:



I nternational Leukocyte Typi ng Wirkshop (Val enti ne et

al., In: "Leukocyte Typing IIl," MM chael, Ed., p.
wadd@s/1e3fiord Uni versity Press (1987)). [0081] HOEUSH06619404

"rituxi mb" or "RITUXAN (r)" herein refer to the

genetically engi neered chinmeric nurine/ human

nonocl onal antibody directed against the CD20 antigen

and designated "C2B8" in U.S, % No. 5, 736, 137,

nclud r tain the abilit
(0083} o nh"%ﬁ%&?@%ﬁgﬁ]ﬁﬁwiﬁﬁé‘iﬂﬁi%idi ments, the '
aMGW@QZﬁLFﬂN&DATMSDHQMHQSPS&MA{SMG@RVTIIERASSSVSYMHWY
DRI G APRIPO G ABRING A SANEP SHIE S GOGS 6T DHTAUT IS NGPEDRATY YCQQWS

%ﬁgﬁ@@@ﬁ@vﬁ@%@%ﬁsﬁ%mﬂ%ﬁmw I RNFYPREAKVQW

F%ﬁéﬁss SK AWV IREIRVRIACEVTHQGLS
ﬁ all Tts functional variants,
| ng out limtat

ion, hu2H7.vl6 (v stands for

[0084ct ; o; BIEELHS Hribhan FHEa LS ERHEIROM: Some of the hustr
VMGWECﬁE‘FLR@&*TRTGWﬁSEﬁQLWﬁdGGn VPG OEREIC A ANGCTFTSYNM

' R@ffﬁ%ﬁb E} SSTSE KFK@RF WHKSKRI, YLQMNSLR
s % s ﬁg%‘ﬁrvv% ; m‘é‘ﬁp APSSKSTS

, SGAL” SSVVTVPSS
E TRV RNV E g ﬁ%ﬁg EL SVFLFPPKP

N@;@@M[ﬁm Vi HERPESRFNWYVDGVEVHNAKTKPREEQYNSTY
AWV KVSNKALPAPIERTISKAKGQPREPQVYTLPPSR
QEERCRARKPS ISR AE VS R S ES RSN OREN S EK AR ADSREEFFL Y SKL
W VDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

FNPPTFGQGTKVEI KRTVAAPSVF| FPPSDEQL KSGTASVVCLLNNFYPREAKY

u

[0085 hu2H7.v31 H chain [471 aa] (SEQ ID NO:3):
DNAL QSGNSOESVTEQDSKDSTYSL SSTLTL SKADYEKHKVYACEVTHOGL S
sMG VABATG VHSEY QNVEIPEeHEVREGGILBEPC YBTSYNM
NETWYRQAPGK GLEWVGATYPGNGDTSYNQKFKGRFTISVDKSKNTLYLQMNSLR

MARRT A VFYOARYSYASEVEY VESGOEWGR GES M \GESEGRS BYRIVAPSSKSTS

HWMMWEWMVEMWWTWSS

ASDEA « ‘ P RSVBRASTHKOAHRPHINSSGEBT SFLFPPKP
IS ' EW@&WWWAWYNATY

SL6)0) %ﬂW@%ﬁMﬁ%SMGQPREPQVYTLPPS
/ bl

GSFFLYSK

EPQ\/YT LPPS
l0086tEMrKm@sﬁféaaim@%éﬁhwmm@@mm@ﬁmwﬁﬁ&%%k
[0087*]- The term "humanized 2H7v.16," as used herein, refers to an intact antibody or

antibody fragment comprising the variable light chain sequence:

DIQMTQSPSSLSASVGDRVTITCRASSSVSYMHWYQQKPGKAPKPLIY APSNLAS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQWSFNPPTFGQGTKVEIKR (SEQ
ID NO:4);

[0088] and variable heavy sequence:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYP
GNGDTSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSNSY
WYFDVWGQGTLVTVSS (SEQ ID NO:5).

[0089] Where the humanized 2H7v.16 antibody is an intact antibody, preferably it

comprises the v16 light chain amino acid sequence:



TVDKSRWQQGNVFSCSVVHEAL HNHYTQKSLSLSPGK [ 0085] hu2H7. v3

1H chain [471 aa] (SEQ I D NO 3):
wWORMET2A110-L VATAT GVHSEVQL VESGGGEL VQPGGSL RL SCAASYMTFHUS208M 19404
HW/RQAPGKGLEW/GAI YPGNGDTSYNQKFKGRFTI SVDKSKNTLYLQWNSLR
AEDTAVYYCARVVYYSNSYWYFDVWGEQGT LVTVSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTVSWNSGAL TS( FPAVLQSSG.YSLSSWI' VPSS
SLGT QrYl CNVNHKPSNTKVDKKVEPKS HTCPPCPAPEL L GGPSVFLFPP

8] 4€ APSNIAS
%%ﬁ 3 4-3‘2{5? '- TVAA
RS KRENRE RER AT VPLH RSN SVTEQD
KSKDYDK KASKEEREMAYCEEER PP Y BBSENRFHC (SEQ ID

cNaia); of v31 is the sane as that of vl 6 above, i.e.,
SEQ ID NO 1. [0087] The term "humani zed 2H7v.16," as

eEVKDYFPEPVT
SNTK
CVVVDV
V%WG@WREMRTWSVD@VLHQDWLNGKE
HPAFIBKEK K RRGOPREROV YT RPEREFM DOV SLTCLVKGFY

g %%g%%gﬁMEdeSFg%g\%m%&R@%m%CSV

GN\SRF )
[0091h e(rznsp -LlLl-Ir;llaglsz%QD EHI% AT\@{) Vgrl}la%%r Fco pn}é}{lEgl KIEETVa'%‘mno acid

éséfc%’E SPE4b K@t FYERER BONRE QeSS \Chisdiitions, are
TYSLSSTLTLSKADYEKHKVYACEVT SSPVTKSFNRGEC ( SE

| @um@a@z)ed ihO0dh 1.abedow! diHessvophaiviseringdisptad the 2417 Van%nts will have
uenc
B VRS A DA SPGB TET SYNVHVROAPGKGL EW/GAGYP

TABLE 1:
2H7 Heavy chain (Vg) Light chain (V) Fc changes
version changes changes

31 - -—- S298A, E333A,

K334A

73 N100A M32L

75 S298A, E333A,

N100A M32L K334A

96 D56A, N100A S92A

114 | D56A, N100A M32L, S92A S298A, E333A,

K334A
115 | D56A, N100A M32L, S92A S298A, E333A,
K334A, E356D,

M358L
116 S298A, K334A,

D56A, N100A M32L, S92A K322A
138 S298A, E333A,
D56A, N100A M32L, S92A K334A, K326A
477 S298A, E333A,
K334A,K326A,

D56A, N100A M32L, S92A N434W




GNGDTSYNQKFKGRFTI SVDKSKNTLYLQWNSLRAEDTAVYYCARVVYYSNSY
WYFDVWGEQGT LVTVSSASTKGPSVFPLAPSSKST SGGTAAL GCLVKDYFPEPVT
W/ NSEAART SCGVHTFPAVLQSSGL YSLSSWWTVPSSSLGTQTY ONVINBIRE8MT19404

K

VDKKVEPKSCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVW

DV

SHEDPEVKF NVWVDGVEVHNAKTKPREEQY

MHEA
huma
aci d

i HI\]-’NTO

KSLSLSPG( (SEQ |

DN ] 093]

5(@4151 ary

%4TYRVVSVL TVL I—QD\I\L NCGKE

ni 7588 2
sequen

H7 anti bedy vari
ces of vl6, exce

ants conpri sing
pt at certain ir

t9208 ANEBRBA,
K33Ae K 326A

posi

in T

[ of
hbl e 1,

D3BANN186Yd Ssub
%m Unless o

strtutions, are

tmgw §g22LA nd| cat

SIGRAI EZE\
aeh3 A& 33k

vari ants—w

vl 6. TABLE 1:[0092] A variant of the preceding
[0092pumani ZeglarZdrt oMl pRecetitly hdthahiavd DH7tAb 98 NEI7k.3¢ MRivihg the same L

seqguence as SE%
a@h@lm§é‘é}l§éﬁﬁ:@s

%2‘;

I ITavce lIIC o>dAdllT

I D NO 6 abo

lb

S

g Cirarir das

ve,

\_ﬂyw’.' ’

wr

LTrat— Ul

w th the H chain am no
Q ID NO: 6 above with the H chain amino acid sequence

Q-.

1{%1’ ) S%Igg};
e

VW@WEHE@RMWW@%WWW CVVVDV

WKEELVKGFY

AERERRRRIPRVVERY A VICDALNGREVLNGKE
\PPEREES R KRIAIEINQY!

EPRPP
Y PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSV

P3DHEA

[009

SPRRVI(

nti - humg iy CPRAnAMHIRANYD2 0 Rhod
YL QQSGAEL VRPGASVKVSCKASGY TFTS

MENESNEDDRNIGC DXSKL TVDKSRWOQGNVFSCSV
VHEALHNHYTQKSLSLSPGK (SEQ I D NO 8) [0093] The nurine

Y%%Zﬂf&%aé’hﬁes\%gml S

G@YBWM&S@%M@SHSEWWWMAM
WROSIVESENQRERGKIE. TYDKSSS A YMQAASR LASEDSIA SEHUARYS Y YSNSY
QOVlY BOSARGITSAIRAEKY TINEQRASEOVYY MHWY QQKPGSSPKPW YAPSNLA

S

[0094]

[0095]

and VL sequence:

QIVLSQSPAILSASPGEKVTMTCRASSSVSYMHWYQQKPGSSPKPWIYAPSNLAS
GVPARFSGSGSGTSYSLTISRVEAEDAATYYCQQWSFNPPTFGAGTKLELK (SEQ
ID NO:10).

Another preferred humanized 2H7 antibody comprises 2H7.v511 variable light-

domain sequence:

DIQMTQSPSSLSASVGDRVTITCRASSSVSYLHWYQQKPGKAPKPLIYAPSNLASG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQWAFNPPTFGQGTKVEIKR (SEQ
ID NO:11)

[0096]

[0097]

and 2H7.v511 variable heavy-domain sequence:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYP
GNGATSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSYRY
WYFDVWGQGTLVTVSS (SEQ ID NO:12).

Where the humanized 2H7.v511 antibody is an intact antibody, it may comprise

the light-chain amino acid sequence:



GVPARFSGSGSGTSYSLTI SRVEAEDAATYYCQOWNSFNPPTFGAGTKLELK( SE

QID NO 10). [0095] Another preferred humani zed 2H7
wa@paochaiyo conpri ses 2H7.v511 vari abl e |i ght donmBECTUS2006/019404

sequence:

DI QUTQSPSSL SASVGDRVTI TCRASSSVSYL HW QQKPGKAPKPLI YAPSNLA

SG VPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQMAFNPPTFGQGTKVEI KR

(SEQ I D NO 11) [0096] and 2H7.v5 11 variabl e

‘ %% SNLASG

TVAAP

ESVTEQDS
Y ACE ﬁ@éé VJ&SF%\B%@EC ¢SEQID
nﬂ@%@n’prl se the || ght -chain amino acid

sequence: DI QUTQSPSSLSASVGDRVTI TCRASSSVSYL HWQQKPGKAPKP
[0098]-] YAPSiMdABESheavy-chain amino acid sequence of SEQ ID NO:7 or:

VP%%E%%‘LSS%&ELVQLPé&&gEBFAAEWWﬂm%VGAM

£ MR OM SYRY
Sﬂﬁ%ﬁ@ﬁ@lﬁ@’eﬁﬂ@m\{w ] X PPV

NOSZOY SGAMSF\%BFMHLQ@&@:MSV‘&WBSS&T@GEQEX GRVNEIKPSNTK
oW]BHQJEBKSIODK’HETCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
DS S Sy ¥ AR ZNSVBDYGAL P WLNGKE
\1@5@%&{@@ MQNWWAWCLVKGFY
ANINKGEBYPP L BS DGR ﬁ@bﬁé@ﬁg@?mmcsv

V\g%@ﬁﬂﬁﬁ@*f@gﬁ RAVE SRS G YBLBNITMFSSSLGTQT Y1 CNVAHKP
onon S PR S CEPRET M STIEE 16 o

YKQM%%&BB{M i@%@?ﬁﬁﬁ@ﬁﬂé RRSREEMIENGY Hadel sdgGence. (U.S.

PBWM@EMMWWW&@@%@LFLYSKLTVDKSRVQQG\NFSCSV
MHEALHNHYTQKSLSLSPG (SEQ I D NO 13). [0100] Unl ess

' %%P%aélgtgg%ﬁg}g Prglgﬁlgﬁg&e?%rq&lﬁ %o(ﬁ%sd ARGt ﬁfCetllh&ltagomsts

hunmani ari ant éreof are of

o101 & © BAYP PARY IfiSn 'as Brysi FALHY, tfmkﬁadl%lrsﬁfﬁ@Be%?ezTNM) is a

member of the TNF1 ligand superfamily that is essential for B-cell survival and

18 N

maturation. BAFF overexpression in transgenic mice leads to B-cell hyperplasia and
development of severe autoimmune disease (Mackay, et al. (1999) J. Exp. Med. 190,
1697-1710; Gross, et al. (2000) Nature 404, 995-999; Khare, et al. (2000) Proc. Natl.
Acad. Sci. U.S.A. 97, 3370-33752-4). BAFF acts on B-cells by binding to three members
of the TNF receptor superfamily, TACI, BCMA, and BR3 (also known as BAFF-R)
(Gross, et al., supra; Thompson, 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. Immunol. 1, 37-41;
Schiemann, B., et al., (2001) Science 293, 2111-2114). Of the three BAFF receptors, only
BR3 is specific for BAFF; the other two also bind the related TNF family member,
APRIL. BR3 is a 184-residue type III transmembrane protein expressed on the surface of
B-cells. (U.S. Patent Appl. Publication No. 2005/0095243).

[0102] According to certain embodiments of the invention, the B-cell antagonist is a

BAFF antagonist or 2 BAFF receptor antagonist. The term "BAFF antagonist,” as used



Pat ent Appl. Publication No. 2005/0095243). BAFF

Ant agoni st s, BAFF Receptor Antagonists, And O her
w®2@el1k514nt agoni sts [ 0101] BAFF (al so known asP@LYS006/019404

TALL-1, THANK, TNFSF13B, or zTNF4) is a nmenber of the

TNFl ligand superfamly that is essential for B-cell

survival and maturation. BAFF _oyer expressi on in

transgenl c mce leads to B-cell hyperpl asia and

\éreelng glggl)@lﬁas()fa@ evglk:}guag uc&%ogﬁii% gaﬁ53§%§ eé e krﬁgrfactgtwnh a native

( % hcd\BAFEep &ﬁkptﬁ& an® Pxtiatth @k gullyebloaks, iGEABRE))or RieORalizes native
Acad. Sci. U S.A 97, 3370-33752- 4) BAFF act s
ﬁe%wa&zﬂ BATFEsigaliagn o selepthi embrdintdiss thi Prepgat fayention includes the

r %Qﬁ%f 1&?&&?? bi ﬁﬁ%rhé(nts g@fg’of aREMN t?%ij aﬁ%a&%ﬁ?é@ ‘.g{Those skilled

G oss, et supra; Thonpson,
alin the 20 Ol amremaie tRf3natixé B8 1&htd ;BARIN poMpeptate sipnaling promotes,

{ 35085 oG ipinror Sirvived ad B watiasih: 8k Bpinle, a biologically
(200 BASETF @i%ﬁx?d gochmtla@éls]aliy%%é %) cmﬁ%mﬁt’i@l &Mhe ?OIWEg events in vitro or

receptors, only BR3 is specific f AFF; the ot
t io vixbs(@) 4 mdretaseé suellml of BTwﬂs;f(albmn WW@ERVGW%G and/or IgM; (iii)

[ag0]
eﬁﬂﬂ%%%aéa& bR E%S Rfis o g(lg@?oigses qgr%'ﬁggﬁght%b fo p52 NF-«B in
ARplenicABRENS . 4. OBatden <2005/ 0095 M), .1 9[2(1]1@2—]14653 QEXIO@) ;NMlloore, et al.,

to certain embodi nents of the i nvention, the B-c

ancien?81:20%:263 BI999):akexageki ¢t alormansipr 7r54ée§¥t40(r2002) Thus, the

“Ih8904 Y S0E o S PAR A7 S8P ¥yt YSRGS B i

| nedicaei & thietnuntbenaf Bveells. QQ(LBEMEgIWBAW anpeohist eccanting to certain
parti al or., fully bl ocks,

n2EPSFE é:;% fhe dnvcatipnprallpagially wg%u 1 r]:)sigcéqo ré@%qg]g’t cgrarlleut ahize one or more
I
SPRABLER ohyidleP OfL BAXH pdIQUBLL 9D PGl U S ind! By reduce or

dies or to or
aSBh'.lbllt &—eall/\mt]}mEAFSIéverﬁhaﬂseysslsbflﬂ dor tiestitghBAHF tantgighhists are described.

R Bl AR DBL e G R0 XPC |

[0103S]ur Vi v @lep i ﬁeﬁﬁ'a& a %Hﬁl@ﬁs'dP"BAFPrmﬁﬁm | £, thd peptide referred to as.
bi ol ogi cal |y active BAFF |igand potentiates any one or

c ddilnat1RehingW G 0RE0926120 ohaving, the Enltosvingaminoragidoseqignce:

E%%%%%g %ﬁgg \‘f’¢ S %sg At BECK WDLLIKQ

TLMRRTPEVTCW

WSVLTVLHQDWLNG
BatE ERCE{VRTKARP NEAKGOPREPON Y A EBP Eég,KNQVSLTCLVKG
MEOFRSDIAV EWESN& T.i’é’é’li@ G3BBRY SKKAY: W&QQGNVFSCS

aIVMPM&INHYmmIﬁ%GKZ(GEQDNQJM) the inhibition,
bl ockage or neutralization of BAFF signaling results

[0104]n, anumgs pépikie, hshwregaas @hdreghetiiplan peptiddledisulesde in VO 02/092620,
B-cells. Accordin }é a BAFF ant agoni st accordi n? to
c &indsi BAFF and inhibits BAFF binding to its Teceptors, BR3, TACI and BCMA. The
BAFF peptide antagonists set forth in WO 02/092620 may, in certain embodiments, be
linked to, e.g., Fc or PEG.
[0105] Additional BAFF peptide antagonists include peptides or polypeptides comprising
an amino acid sequence selected from the group consisting of:
ECFDLLVRAWVPCSVLK (SEQ ID NO:15), ECFDLLVRHWVPCGLLR (SEQ ID

NO:16), ECFDLLVRRWVPCEMLG (SEQ ID NO:17), ECFDLLVRSWVPCHMLR



aspects of the invention will partially or fully

bl ock, inhibit, or neutralize one or nore biol ogical
wa@ceaea2itwes of a BAFF pol ypeptide in vitro or PET/VUB2006/019404

and thereby reduce or inhibit B-cell activity. Severa

assays useful for testing BAFF antagonists are

described in U S. Patent Appl. -Bublication No.

2005/ 0095243. [0103] Peptides useful as antagonists of

PPN, BuSRsEPRABRRE RCOELR (0 R0 e potsveptices

seomerisieg an amino acid sequence that is at least 40%, 45%, 50%, 55%, 60%, 65%,

BRSSPI CRRADLLL BEbGORLF BRI NP Sler PEUr 8t o 59%

VEAeaHERR NI T KB RieE Gy NRTrOBVL TVLHQDWL NG
KEYKCKVSNKAL PAPI EKTT SKAKGQPREPQVYT L PPSRDEL TKNQVSL TCLVK

[0106(5 Additional BAFF peptide antagonists that can be used in the practice of the

FYPSDI AV S ENNYKTTPPVL FFEL YSKLTVDKS FSC . .

SMAFEAL PP ORSE S, EPERUPSEes PEF NADPPRJI=T DTORPTTH 4 amino. acid
PeBjucHSy ofFoMBhlh TAFophiiR IISERRANY IRERS ssteforfl BCUXS Ethtent Appl.
in 02/ 092620, bi nds BAFF and i nhi bi ts BAFF bi ndi ng

t Sublieation Nmp20¥0098R43. TACI and BCOVA. The BAFF pepti de
01071 2908, S5 Seg%bc{dl% ng% 'o g}‘fé)é@véﬁggrﬁgtﬁg %aﬁ%ﬁ%&% A1 D) anti-BAFF

nbodi men n
Adgliibddyn aimbBAdadpeit | dle sanfllagaslesdls. | NTheldgnrp@atiee, in certain
or pol ypepti des, conBri sing _an am no_aci d _sequence
s@F’E’@@’@%FW%@FﬁWﬁ@ YPOUP tigting sagignoisr BAEF receptor (e.g:, an extracellular

RS AR A B TR« it

EFdDbriraRSuN dahbht RhSEQnivbDoMbiesih8§ BR&AEL, or polypeptides having a sequence

CORAPT & SEOAN RS- K61 - BGhaaces Thifuth 8 s PyalAppl Publicaton

AQ04s. 4 /0087852559603a0%99 55 %0005XJ0953 290 mﬁo%o§/é%3799?(<|) In other

91% 92% 93% 04% 95% 96% 9/% 98% or 99% i denti ca
t embndingmés, dfe BEQuoRdNGE isibsoldlde farf off FAGH ot BCYIA1(6}, TACI-Fc,

Addit] BAFF pepti de antagoni sts that can be used
iﬁrbﬁé\&gi}ﬁé’ti ce of the nethods of the present

[0108] NVent ThBsd dkellddAR tROALY REIP FirtlRS afB¥ At Th Gnfbo@E dtdragments thereof
acid sequence of Formula I, Formula Il or Fornula IIT,

adhat spedifieallly bind t9 & apagiaist wit BAFus| dlwwaednapratiite. with the teachings

2Q0R4 PLIPRE Rrok D APk ol ggwor{EUeﬁ".‘i%‘E'énﬁ%ﬁ HbiidiBn No. 2003/0059937.

i nvention, oni st i's an

amn boshypladynantibodyl hesirdingr tostiiyl hspeetl € theeinvdition is LymphoStat-B™

! r(rir)relfirr]r?lfarrcllepb S(IHnumelmn Cfe%grtn%i Eciences, Inc.), a human monoclonal antibody that
specifically recognizes and inhibits the biological activity of BAFF.

[0109] According to certain other embodiments of the invention, the B-cell antagonist is
a BAFF receptor antagonist. The term "BAFF receptor antagonist," as used herein,
includes any molecule that binds or associates with a native sequence BAFF receptor
(e.g., BR3, TACI or BCMA) polypeptide and/or partially or fully blocks, inhibits, or
neutralizes native sequence BAFF signaling through the receptor. Thus, in selected
embodiments of the invention, the B-cell antagonist comprises an antibody or fragment
thereof, polypeptide or small molecule that binds or associates specifically with Btk,
TACI, BCMA (U.S. Patent Appl. Publication No. 2002/0081296) or BAFF-R (U.S.

Patent Appl. Publication No. 2002/0165156). Other exemplary B-cell antagonists



enbodi nents conprises a BAFF binding regi on of a BAFF

receptor (e.g., an extracellular domain of BR3, BCMA
wWo@er00sALI1X0 i n the form of a sol ubl e construct hPCHUS2006/019404

particularly preferred enbodi nent, the i mmunoadhesin

is BR3-Fc, or polypeptides having a sequence of one of

SEQ I D NGs: 15, 16, 17, 18 or_%g_(as set forth in U S

Pat ent Appl. Publication Nos. 02/ 0037852,

2003/,0059937,.. 2005/ 0095243 and_ 2005/ < ot h .
TP SrpdHey aRbmaa e &7 ol HORGRAL i jufitic Y Heraction of
TAQAMO G Prdre - Tp-a/Ig-ACIthC the@ 1438 Batibodidd ] @BlypEpiddss or small
skilled in the art wll further appreciate that o
amolassler dkat dnhibit glastieal or eHematye NEkB asHEIon Ragl“f’%ysb?fﬁjdanﬂb"dles’
t ' | : i Lth the
e R T
U.S. Patent Appl. Publication No. 2003/ 0059937. An
eenjpigatey Aad Qthadyodificaicds f B-Cell Mindaganistsct of t he
invention is LynphoStat-B(tm (belinmmab) (Human

[0110[3enone AScordingeRy, céntain )emtzodiments afothe cingerdionaribé Bbosll antagonist is

t hat, s %gi fical I%/. recogni zes and inhibits the
bF%‘TJB%?Ft) 0 HIEPFEGEG BAFF. [0109] According to

ert ai ' ' i 1085 BtdeA HBtp8hist- i
[Olllgnt ag()%h%tl?fgra?@%%%ﬁ?@ Sseffl ihhBe igBY@RidOBE t4p8hist-cytotoxic

. eceptor antagonist. The term
" BEEE cojuggsesoare ametldgowngn the asls used herein, includes

[01 12@23 ugﬁ'gg%ﬁlk%ﬁg Bg%‘ gg%egfg’n(tagg_roag?s of | ?et %ﬁa&eés?na@]cﬁﬁgekmg toxins, such as

palcyh@Rhintsn, ands@inday (USPAtyntMNo. f51008y020), ealdshothene, and CC1065, are
inhibits, or neutralizes native seguen_ce B

AFF L
s plga aontegplated befsin: He ope catpodiment pf dhe inyentigrp dhag§-cell antagonist is
e . . v i ’ _ | t 1 .
RT3 L pf Mo PSP RO A2 66 B PO 19 v
omdictalds pabBawil aatdgbaikt) Magiandne magoor atamsple, be converted to May-SS-

PR il BRY 5 o903 GOMRS SRS 8R4 IsRERT Y CR I Bl antagonist
A@@flrﬁ BHBE T €3cbP Re N2 9821 HLEHIL %@92?)%'1 Bn et € TP &Y tinsinoid-B-cell

B-ce ant agoni st si ncT ude, e._g. , anti’bodres,

pahtppepsti cdepigate. smal | nol ecul es that inhibit the

interactjon of ITAM noLifs fromlg-a/llg-b with their .. ..
[0113] 5, get sé’d’.tegr.mtli\fﬁlgdﬁgs’ 'Cﬁﬁlaﬂ}&}ﬂsgl éssgcggugoaﬂeéll fo RS (_ércﬁ]lo_ées calicheamicin

t Badledulddl At GligsahGdh @mil! sLanMibiR NEKBpaslt iofalrb@iting double-

pat hways, and anti bodi es, pol ypeptides or snall

metrewiside DNAabrepkehidsi subadeerBolacmmcentrptipns. et Sfructural analogues of

Canj. ygat es d, Ot her Modi.ficat i 1 1 1 I
ane iR 63 OB el he A apo it bR PR oo onp @ p-aceyton’
t PG A@URDID, b(Hinhfag 8- eChnenRegmmni’s 53 3336033420a093) dnd Lode ef al.
a cytotoxic Z%ent. [0111] Chenot herapeutic agents

udariger Rageqrs éé%%’éag?l 1898 cel |
[0114ilnt agorﬁnﬁ&hﬁﬁéaﬂgroﬁ&'ti% toxins and fragments thereof which can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-
sarcin, Aleuritesfordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI,
PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the tricothecenes.
See, for example, WO 93/21232 published October 28, 1993. Mytansinoids may also be

conjugated to a B-cell antagonists.



agent conjugates are well known in the art. [0112]

Conjugates of a B-cell antagonist and one or nore
wa@pmbi123m0 ecul e t oxi ns, such as a cal i cheam ci PCT/ES2006/019404

mayt ansi ne (US Patent No. 5,208,020), a trichothene,

and CCl1065, are also contenplated herein. In one

embodi ment of the invention, thg B-cell antagonist is

conjugated to one or nore rrayt ansi ne nol ecul es (e. g

bout 2]

[01 1szn t ago:?; %etgr@?e%gﬁv;e%%onng&%er Ot A{Bfg?eglﬁ ?é‘ll ngtégggéég gonj e%ated with a
t @ofMpyurdShith mﬁnled‘lyﬂimalcth'ﬁyr(eg%ﬁﬂoﬂwleh%/eﬁ-ﬁN&néhdonuclease such as a
reacted with npdified B-cell antagonists (Chari et al.
ciaeeribraerePNese)-127- 131 (1992)) to generate a

yt angj m@grﬁ; I 0 &0 g 011 3]

011 ternative QB &ﬁ I]a%ﬁ)%t?‘% glrsﬁ% onlrl‘!gif’J ?‘tsa?lggfﬁj Jf9,13 the £6 foduction  of

ommlmonmmdmm letgbcits. Rodnesed Hmlud?éh‘étméall?l m‘é%;ﬁsrg&. Re'® Re!®,

1k Qf i CS. are ca e of producin
g:lt‘?b 3y§{ rza QENE& ’19?18‘3\?(3? %ggﬁo "pi cofml ar °
[Ollﬁoncentroﬁ}dg@ﬁ§ of The B%ﬂrﬁha%ﬁﬁ{soﬁidleéyt&t)xféadgeﬁ@%@ B¢ thade using a

may  be used i ncl ude ut are not limted , g
(xanmy ad bifunetianet ypragein, cp@A@gar@emsmsueh-n asrmA-sccinmidyl-3-(2-

PR ORISR AT DS SR 1By B g gRERy cyctohexane 1

Eraiborylaeadnhioedlaneq TR bifisctnal derivativditcr 1ﬁﬁlﬁi’e§t@1fs (such as dimethyl
whi ch can be used include diphtheria A _cha

n@ﬂmm@@WQHQ& |avtéver P%Igrﬁeﬁﬁ\i‘ﬁl a¥ d@ﬁ%ﬁmdylasqb@;at@; aldehydes (such as
BB 1 U BRGHACTIROR s S5 LAGEo8) R fcdiamine),

Albgdar idigzehinndi idegivadives n$suc11| amt Irbm(padxatzmummbelﬁbyl)@t}ﬁyt@edlamme)

anmeri cana proteins (PAPI PAPI | an PA
cﬁ%lﬁ%ﬁéfﬁlilaéeﬁp kMehjas dolyepg 26- ndusemsemaw é%{&b%%ﬂﬂva?mﬂne compounds
of fuicﬁ' A2k issqifRbol) Ef‘afmtrgﬁalrﬁéﬂezyFé? EQQ%!)I'G' B ricin immunotoxin can be

restrlct00|n pherionyci n, enonhycin an
t rpmxatdde&se&msmb@aa Vitetta etxdnﬁbzer;zce\lﬁ&aﬂ)%n%@uﬁhnbsndd -labeled 1-

Lo R b B aH T D 06 R GieBaitie, ARMSTOTPA) s an

f %&Erﬁﬁlﬁr}ﬁ&ﬁla@i |a§$1ﬁ9f013: ?@aﬁ@tﬂbﬁ&@ﬂ)‘nﬁéléoﬁ&ﬁb lﬂ]%ané@ll antagonist. See
W th oun W th nuc tic activity (e

g.
r Nd@?ﬂél:l Q@és@hﬁ) tinler gy e al bdg@{abbsl@ﬂ@dcfacé@atmg felease of the cytotoxic

onugl gase var
- e R A £ G PER i eb i Benlets Benv s dimetiy
oflinkedbrodistiifid g-abetdinBreC Bhiter AThag @h ustSancEMz@me&z 52:127-131 (1992))

include At211 , 1131, 1125, Y90, Rel86, Rel88,
may be used.

[0118] Altematively, a fusion protein comprising the B-cell antagonist and cytotoxic
agent may be made, e.g. by recombinant techniques or peptide synthesis.

[0119] In yet another embodiment, the B-cell antagonist may be conjugated to a
"receptor” (such streptavidin) for utilization in "pretargeting" wherein the B-cell
antagonist-receptor conjugate is administered to the patient, followed by removal of
unbound conjugate from the circulation using a clearing agent and then administration of
a "ligand" (e.g. avidin) which is conjugated to a cytotoxic agent (e.g. a radionucleotide).

[0120] The B-cell antagonists of the present invention may also be conjugated with a
prodrug-activating enzyme which converts a prodrug (e.g. a peptidyl chemotherapeutic
agent, see WO81/01145) to an active drug. See, for example, WO 88/07378 and U.S.



Snl53, Bi 212, P32 and radi oactive isotopes of Lu.

[0117] Conjugates of the B-cell antagonists and
w@yioetizxde agents may be nmade using a variety BET/US2006/019404

bi functi onal protein coupling agents such as

N-succi ni mdyl -3-(2- pyridyldithiol) propionate

(SPDP), succini mdyl-4-(N nmal ejgn donet hyl )

cycl ohexane- | car boxyl at e, ininothiolane (1rm,
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t aaceti C Cld ( DTP,%%‘t s.an

L sl DR AR oo Corfi it BSOS spiieReifth B AT et age wseful for

t honteraeg | pepti@p@ithising § 944t 16:26. drﬁélﬁ Di41k@ficaiBdkypeptidases,
be a ‘cl eavabl e linker" facilitating rel ease of the

csefub ¥t copviggingnprodeEngsethpt copgpineR-ppppe acih substituents; carbohydrate—
SIS P BIARSETII B NS ey, fr comerin
etglylosyl@ed tpﬁfdr@ﬁ’@rﬁdfe dirﬁgs], P?ladi%a{e]ﬁ;@ﬂﬂ ‘forrm_yvehﬁngl dﬂxgs derivatized
[ Q)@é}gi) Q:qt o gﬁiitol ’ g%lsglgg Lo agfﬁsggu ¥ ?éf:gt iliiiple\/ amidase or
[ 6chlﬂ}in & %ﬁﬁ@is@ aﬁ@efﬁlefbkl RbAREEn Hr%%éri@ﬁtlz%ﬂnﬁthtﬁéﬁ Srnine nitrogens

119] I'n yet anot her embodi nen B- cel |
anigy phe;rm(ymgyl loe phomylacgéy] eztouns, aespccéwe}p’t oty ffesudrgs. Alternatively,

BB RublsoednttannBSpst khdun i 860 imwep' can be used to
aiFh b HRy ﬁ@dﬁu‘gs o qhd dlvieBiidn rft®HRVREVOMriRNBYRle.Of Massey, Nature
unbound conj gate fromthe circulation using a

cl3@8r 14$17g4€ﬁg TanB-ceH antaganisirabzymatdoniigates gat b¢ prgnared as described
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[01234nt agorﬂrﬁyﬁae@fcaﬁ ibe doveleeiy bolivEnd it Brgyl altsgnhe by techniques well
conjugated with a_prodrug-activating enzynme whic

dﬁl\?@’pt in epra’éfdﬁlﬁfél e®.the uge pelp thed Petceabidherionel a&salml%ng reagents.

TR R A O R Bl R f WSl osiqp of o Bcel

e rantagenisofpihn emtentibn $inkéed tlzoai] lﬁgﬂtaeﬁ;md:t[m]lal]jd astiangortion of an enzyme
enz capabl e of actin r h a way so
o QA B s Bt g geppainag; ONK RebEtuds el Bt Fafheat (see, o..
Neuberger et al., Nature 312: 604-608 (1984)).

[0123] Other modifications of the B-cell antagonists are contemplated herein. For

example, the B-cell antagonist may be linked to one of a variety of nonproteinaceous
polymers, e.g., polyethylene glycol, polypropylene glycol, polyoxyalkylenes, or
copolymers of polyethylene glycol and polypropylene glycol.

[0124] An exemplary polymer that can be used for conjugation to a B-cell antagonist is a
polyalkylene glycol (PEG). PEG moieties, e.g., 1, 2, 3, 4 or 5 PEG polymers, can be



[0121] Enzynes that are useful in the nmethod of this

i nvention include, but are not limted to, alkaline
webwspbms@se useful for converting phosphate- PCT/US2006/019404

contai ning prodrugs into free drugs; arylsulfatase

useful for converting sulfate- containing prodrugs

into free drugs; cytosine deangpase useful for

converting non-toxic 5-fluorocytosine into the anti

cancer  dr f il pro h

S%W%%ai (tii tg%% hg%—scgﬁ%Pﬁi %%t] t)c} g:?cﬁc’eas% %%%ﬁ |aslflsllr1:fé asacsbmpared to the B-cell

Cﬁ{t@gmys@ et d2@EEsmeRteLat hopahtigen{catthesamtiafy bpsiicdlyBnert. PEG
and L), that are useful for converti

p@ﬁtqﬂé%u%?éﬂ’ﬂ therraics b thedaeentigp aﬂafvrbég’gm%éor unbranched.

[0125]? al anﬁr BRXYRGH G dRgaRs auaafea o hIRd BERN\eRkdgbi8t and the molecular
odrugs that contain anmo aC| substi tuents;

caeight pf i dmiiﬁ'dudln]@i@ r@ymscaau@y asln@eglatab,ctﬁloéngim ghe molecular
and., m ni.dase usef ul vertin l.at e
PG te e b s o RIS hAR ALt s S Usually,
Cfa\6tal bélgm@f RS zﬁ%&héﬁ%'tﬁ@ﬁ dM1tahtaBonikeis e 20 RDA td n@ ®Da. Thus,
drags; and penicillin am dases, such as penicillin
aifi cdns;mlvnelpémlrc is httached, dhe crodesulanSedight gfdhe chrings gen@ally 20-40

p{ﬁ@% }gg’% tﬂhf%%p%tgﬂﬁlaag% &e&@%{}\lﬂte{gﬁggg %aec@ntctham] is generally 10-20

| RDA. fﬂtﬁ&e@hﬂﬁéi areAlth€eq ftht vie1dtul 2 Midiga i g@ewnw 14 kDa.
enzymatic activity, also known in the

art
[01261 abzynéhe pobamerpe.gsBHG: Gar ey Brleed; ie thr Bmeﬂggntegomﬁethrough any

6P S5y B EER CRg  T Gypsllsatts srom) e

Cbﬂj agatasNeamihe qiieparend as tlikegssilohedhihergeoup 60Oan internal lysine
del jvery of the abz cell populati qn_or tissue.
[ EEps Ehbefedin: aﬁl%gﬁ&ﬁsgp@n%awe%é (8 Coulpmly ol gy gay free amino
glto%g 1§ e BYAETLGHES PR calfﬁgé’}\/ﬁc'é}oﬁﬂbe sﬁﬁ£b1§ UehvAsd carbonyl
se of the heterobifunctional "crosslinking
I eByest hydrmsﬂe gnatidyle impjdafols) omdpzuedt@rb@ydmm micd¢tieg and mercapto

| east t n_bi ndi.n n o
aRTCAED M éPe ﬁ* *Eqﬁéntﬁﬁ‘%}’é%t ﬁvﬁ%ﬁﬁ%& P aﬁtbﬁ 8%?& asyreactive groups for
fﬁgwepg@édhmeﬁ@t ive portion of an enzyne can be
constructed using reconbi nant DNA techni ques well
[0127known ltnatch@uaatton(@@@onefrgm abrpt bErtg @bowit J4) molea of petivated polymer

? %%r rgg 4 i)m(eétg %:;’I)d)g n%ésrl %(%’E ?Pp]lda { g%&hg?ﬁedng E]ssligg{cally employed.

exriFle, thé E’@loBcK‘dSéﬂl répRéseaed balaiybdiwedr ﬁiﬁ&dmfzmgome redction while
a variety of nonproteinaceous polyners,

pgpga@pﬁlgagerﬁgiew spagfions p dP{E o B ép]eéuféq)yctmt can impair the desired

pﬁia E%Llfe @t?vrtyo f Ccl‘? & ?%ﬂe fﬁ a%gnlgpl Wk fydh eatgie)fé%%o% of the
po yp opy ene g yco An exenplary’pol ymer

t biallogiedl abivitisad démbnstmtqduggt,um any of theBsgayk Idescribed herein or known

ﬁgl"t,t qom 7 tg B Eeq Bégtlag IIﬂ%n%r CO| %E%}; rgre?eaéa.ly nearly 100% is
b%ggﬂgygated to each B-cell ant agoni st to increase

serumhalf |life, as conpared to the B-cell
[0128] The polymer can be conjugated to the B-cell antagonist using conventional

r—r_H_D

chemistry. For example, a polyalkylene glycol moiety can be coupled to a lysine epsilon
amino group of the B-cell antagonist. Linkage to the lysine side chain can be performed
with an N-hydroxylsuccinimide (NHS) active ester such as PEG succinimidyl succinate
(SS-PEG) and succinimidyl propionate (SPA-PEG). Suitable polyalkylene glycol
moieties include, e.g., carboxymethyl-NHS and norleucine-NHS, SC. These reagents are



ant agoni st al one. PEG noi eties are non-antigenic and
essentially biologically inert. PEG noieties used in

w0 b@epeHdi i ce of the invention may be branchedP@r/us2006/019404
uri branched. [0125] The nunber of PEG noieties
attached to the B-cell antagoni st and the nol ecul ar
wei ght of the individual PEG (_:P ins can vary. In
general, the higher the nol ecular weight of the

pol yner, .t he | r L.ymer chai ns,. at ’ Q. the .
PErB ity endi nfa I RS Mt bat P ahatimted for the
t eudchemfyT sldietnTag@NinSludé,%. &.| REILEykikdes! aitdbphldiAcarbonates (PNP),
Thus, if one polyner chain is attached, the nol ecul ar

webqyidesof bepeotawle, jcsrhpaaies.al ISE-PEC0 thasylate, r gldehyde,  epoxide,
' : I . i f : .
Chab AR BRI AR G el L g bofapa o masimie e

abdleqiritg , antd hextem | cfaehaionweSgdht optinigeti@r af Irgacferl 4okddons is within

[0126] The .polyner, e.g., PEG can be linked to the
BQ@é‘quyﬂﬂ%lé@QWi% t hrough any suitable, exposed

[01291 eact | pRGHBHR gﬂ bR | ¥R SRS Cor B ?E@&%lﬁqeaqtions known in the

eactli ve roup can pe, e.d., an N-term nal am no o
genuPedre.g hBoayp ovl @ovwakiFnctory, Suf-10f 1282 andt Burnpdan| pptsinh epplications

850455 6 R3LEh, o 5 R R SRSl BB an scyaton
aREN b bn AERRIEAFAIOH WRhH RIABSve Bollvb@blede @Bicol aloddbule (or an

car bonyl groups, hydroxyl, guanidyl, im dazole,
ornapgoad ressivogigr-aelublegiobim®} and mercapt o groups of

he B- | ,.antagonist: (if [ C

o130} 1°, - BB IR B Syl LR 2 1 59588, Ui maive o
c ?Biy@@?Ieh@ B1y¥ceB C tAngreadtive RE® adleculd cdrobaleaployt@ inwheBEGylation.
of _activated g\gl yner per. nol e of pol ypeptide

) 0 de, .
d&F&nesteaidied o pohydserysuedniagde OV hisi 4 equently Pssdagtiygred PEG ester.
e | u (YA i O: - r . .

IR Yt SRR ESRSERRA SR aphGwiopes of noges
mbeiweei i thg thérdpeutie aproteim sanfl o tveaterrmhztdp golyma) siuchats PEG: amide,

can_i npair the desjred. phargacol ogjcal activj of e
Bsar@mfgn%mssen& shefibrantey, od. F@agw%%@ey't s 185140, 1904,
?ﬁh&ﬁ}nc géraﬁl%fe&sy 'a%éé Oéeﬁéraﬁ? nRNetddate dyoR gempe'rﬁul%,n)é]gﬁlfent, and pH

assays descri erein or known in the art) o

t leendtiores| thatawriudd dmnage drdnacéivate tledB-cakh dntagestistpr ef er abl y
early 100%..i s.retained. 128] The paol r .c b
0131507 Ly GEBEFAS RGO RAEBIE 1aRp o ot g ] WBRODA ISh 9% of the
C hasitE Pprodi@Tis XROP! @- of tREBGENAY. e HROovWE Cﬁonféoaf#ﬁbi)és with higher
can be couEI ed to a Ig3| ne epsilon am no group of the, )
Bdegiees ahPhEGolation may hr deenadoin #aoyn)s dapendingeon g specific reaction
can for ' | ATRY i
C30EoRSFLE" ERfa ol PESS R SHESL B R e s
particularly unreacted species, by conventional purification methods, including, e.g.,
dialysis, salting-out, ultrafiltration, ion-exchange chromatography, gel filtration
chromatography, hydrophobic exchange chromatography, and electrophoresis.

[0132] PEGylation by alkylation generally involves reacting a terminal aldehyde
derivative of PEG with an B-cell antagonist of the invention in the presence of a reducing
agent. In addition, one can manipulate the reaction conditions to favor PEGylation
substantially only at the N-terminal amino group of the B-cell antagonist, i.e. a mono-

PEGylated protein. In either case of mono-PEGylation or poly-PEGylation, the PEG



(SS-PEG and succi ni mi dyl propionate (SPA-PEG) .
Sui t abl e pol yal kyl ene gl ycol noieties include, e.g.,

w@ a00b0x31aet hyl - NHS and norl euci ne- NHS, SC. TheBE&T/US2006/019404
reagents arecomercially avail abl e. Additi onal
am ne-reactive PEG |linkers can be substituted for the
succi nim dyl noiety. These inchkyde, e.g
i sot hi ocyanates, nitrophenyl car onat es (PNP)

xi des ben a ar bonat es | age .

agli_?él &gé t}g)b ?r da{t{acﬁ%drg %ﬁ P’fﬂt‘%}%zvd? & %) 5 érgﬁly yGin particular

C?df&@ﬁ&ttﬁ thC@HY- Broupsthad 9pelsHidlaye i‘sﬂtnomnzasdnt"llky " linkage.
maxi m ze the selectivity and extent of ction. Such

[0133bpt i ni Pativaizalien viggeduchie absylation SMBrOduC rtRrBnaiy rgeted mono-
EgEg}k%/altégf fn%%u&r é@‘@f{ 1A P nEY L ALEAR, 68QifREerk qzﬁésegf Plithary amino

ation reactions “known i n
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Eur ea pat lications EP.0 154 316 d 0 40
or TPt b ok Blows ok R Rt ARG O eI dTapcGRDetween the
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pol yet hyl ene g ycol nol ecule (or an anal ogous reactive

watcdeins oBysieh paegtiverderivplizeion, REGhgnt of abyatalewldtlﬁ @olymer that

raII i nvol ves reactin ctive ester ivat
POy ErRPERE Py B 2 Ay PRt 1o el Btk Somjugation
bQ/l@l'%E%fﬂﬁnbﬂ‘takébe R @lonfifantlyEs? @8t térhiifgh bDthe protein and no
N- hydr oxysucci m m de 1%@HS) is a frequently used

aexgmfb;@@tdmpétﬁcefsqre pf ofher yeastveEFaips, stchca teilypine side chain amino

thout limtation the follow ng types of
I gﬁwgg’escﬁet ween the therapeutic protein and a

[0134}vat er - ThE polyendd @holealessuset iadofiHGe aayﬁ'atim amxhalkglative approaches are
uret han and the like. See, con' ugat e .Chem .
5 selgejed Er%l AT At ﬁolpfawa%m?f@r ving S@E@ﬁ@ﬁaﬁ; fypically modified
Conij&\;eeg sfngleaﬁéﬁ)dtgfetﬁgm)e s ELan SV er f@ingcy@:iﬁon or g aldehyde for

Itions that wo amage or Inactivate t'he
aaﬂqgmnn,sgo thpOth8 Hkgi€e o€ palyimerizativn moay he contng)ledi aslmg‘eded for in the

is an am nd i cal l at | east %.qf, t.he.
r SESP MY p Fﬂﬂ%}' TegFuve, P E(gq? ol&%@?afseémlyethylene glycol

HE Y(%&ld&:ﬁ?ﬂ@? vﬂﬁ&? h@ﬁ/at% tstibly, @R Qﬁor@eG[ egsaRbxy or aryloxy derivatives
PEGyl ation  ndy be formed in anounts f)endl ng on the

s fleeédfi(eeer egotHasns etoaldiU.Bobal. Neeli252§pt4)oriie pplymer may be branched

purlf ed ,PEGy d s i es_are separat.ed 0

I@nclbeg :Fglh ﬁ}ar az{)ﬁﬁﬁn Sleactions, eCPolgme%§) % lécl"[]ed typically have a
C@ﬁh‘gﬁaﬂieh&[’@' esBdtr drbiys: 2 FoP RediliVO dikylatios, heipdlyme (. selected typically
dialysis, salting-out, ultrafiltration, ion-exchan

c ﬂaamw@glearswwe @Biehyq'iq gioupi GrengtaHpnthe ot Rible polymer will not be
h
o EET PO BRbraltalt P RuSiE BB PIRTT P ER ey s aig voaly made more

g emga\reai@ﬂy b aednweslianeaaimbigard ekpressioradystehaehy de
[0135?::{,'6\',/]? ﬁ\lgq\%ﬁ(pq%ffpggr%m\{mrgggg% gEGg%a(t:e? ]%-é;gﬂt erngtt s off the mventlon generally

includes the steps of (a) reacting an B-cell antagonist of the invention with polyethylene

glycol (such as a reactive ester or aldehyde derivative of PEG) under conditions whereby
the molecule becomes attached to one or more PEG groups, and (b) obtaining the reaction
product(s). In general, the optimal reaction conditions for the acylation reactions will be
determined case-by-case based on known parameters and the desired result. For example,
a larger the ratio of PEG to protein, generally leads to a greater the percentage of poly-
PEGylated product.



agent. In addition, one can mani pul ate the reaction
conditions to favor PEGyl ation substantially only at

w0 b@oNRi1¢0 m nal ami no group of the B-cell ant apOnUS1006/019404
i.e. a nono- PEGylated protein. In either case of
nono- PEGyl ati on or poly-PEGyl ati on, the PEGgroups are
typically attached to the protgyn via a - CH2- N+
group. Wth particular reference to the -CH2- group,
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product exploits djifferential reactivity of djfferent
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pBreyersinventiewiherH is senerallypb the renge iy PAvpisalaing.
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ter-so ners. The polyner se
t yubseqlenyly feldastd édl ptaedlysxe Bhis tigllgsinemoiew eandremefectively modified
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pehd/ di-teythimne, agldytben refprasipg drealiahg.d@he phiypbptide widltthen contain a free

ts ﬁgl?%rgflp géaégsoan g)egselecﬁgﬁl? :nlgo(%gﬁ dg}mtﬁ #@éy d arlriliﬁgtai ghiol-reactive head
S oo, séK hs a-'r_xlfh@elﬁﬁ’éé’ S8 tp, BYinbRulEs @ OfaloHebiafN %—B%ﬁ or a free or
For the acyl ation reactions, the po yner(s) sel ec

tymtmdSHhave a SI ngl e reactive ester group. For

[0139i educt | IT\I'r/e tﬁlgb eg % n%ei repﬁggcgﬁt\ggangﬁ%ﬂégy%% \t»vﬁfjset up a specific site for

ypi cal € group.

GpREY aftdchmehhe PoateRbmpRR] UR&’ speaysrer cani bd rerpquce@emth SPDP, SMPT,
sel ected fromnaturally occurring_gl yCOSiH resi dues,

beédus ortHekR (Bigwe (sheaiiea} GrigranypRe efpilarkyone could react

mgse 8{1&3@%@?&5&2&%};@% ftiﬁgtdﬁ@%?@m& agoﬁbr example SMCC,
ofAMIAS, BMRS)tVMBS, GaMES,8MYB| SMRHIeKMUR, csrt@MBS(),fa @al)aacetate group

b ENRES ot A BERSa®) et YR roct with  PEG
akdehydsnderieva ve of PEG under conditions whereby

[0140] In some embodiments, the polyalkylene glycol moiety is coupled to a cysteine

group of the B-cell antagonist. Coupling can be effected using, e.g., a maleimide group, a
vinylsulfone group, a haloacetate group, or a thiol group.

[0141] Optionally, the B-cell antagonist is conjugated to the polyethylene-glycol moiety
through a labile bond. The labile bond can be cleaved in, e.g., biochemical hydrolysis,



t he nol ecul e becones attached to one or nore PEG

groups, and (b) obtaining the reaction product(s). In
w@emwenziigo t he opti mal reaction conditions for PEEUS2006/019404

acyl ation reactions will be determ ned case-by-case

based on known paraneters and the desired result. For

exanple, a larger the ratio of 3PEG to protein,

general ly Ieads to a greater the percentage of poly-
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vi nyl sul f one gr&llg&]a hal oacetate group, or a free or

pMarie eed. gHBlOI? 297 a2%6-38% é]e?@éhyla@ﬁls@éidp dpfpighange reaction. A
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raut”s
rmhaﬁ«ﬁd:‘mém{nﬁPERwﬁM(lMA or SATP (P| erce
.Conpany, Rockford Sim |

arly one. co
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[01465 eact tArrlnelmr) gcsﬁglsgcllu% c \rra%ja%%stof%é E-c%lll:a:%t(é;gonist are prepared by introducing

appropriate nucleotide changes into the B-cell antagonist-encoding nucleic acid, or by
peptide synthesis. Such modifications include, for example, deletions from, and/or
insertions into and/or substitutions of, residues within the amino acid sequences of the B-
cell antagonist. Any combination of deletion, insertion, and substitution is made to arrive
at the final conmstruct, provided that the final construct possesses the desired
characteristics. The amino acid changes also may alter post-translational processes of the

B-cell antagonist, such as changing the number or position of glycosylation sites.



that contains a free SH [0140] In sone enbodi nents,
t he pol yal kyl ene glycol noiety is coupled to a

W@ y®bary1e0 group of the B-cell antagoni st. CoupPCTySIa6019404
be effected using, e.g., a naleimde group, a
vi nyl sul fone group, a hal oacetate group, or a thiol
group. [0141] Optionally, the_Bgcell antagonist is
conjugated to the pol yet hyl ene- gl ycol noi ety t hrough a

10147], 70 ol St aet 8 ipRBPaish; &tef FQUfRE, hispflofk of the Bcell
ChiRadoeke - thiD farepadTr@l 16d2€i0Ro Tor Gﬁﬁaﬁtﬁeﬁ‘s aaV@(ﬂledJ N@ehine scanning
in vivo (physiolqgical) conditions.

r satagpRsrs  rigydesaitedpbn Sampinghiy adi e?é}rs §CF€€Fﬁ(¥d4dQ%b‘1085 (1989).
f erer %Ei‘gglhﬁ‘egopgt%}lﬁ Q)'f(’t étyreﬁﬁﬁés\ﬁﬁg '@éﬂ%ﬁ'e@l(é gwﬁft%gédqgs[}iues such as

yIers, genera about p
oErgB asp, fhig, Hes, raadcgim)vmdglreplapsd by e meutiaher abgﬂmae]aymhatged amino acid
group at t N—termnus the r oces . .
pethss ey SRS Bh PRbEI P T Bitey Haloaia: Retiogt dgmonsirating

p?ﬁfgtlbﬁlﬂ nglﬁf}p&)q}l@ s1YBs¥1ﬁ1tf‘oﬁ§ tlf%ﬁta'ré/ ?éffh@d Pb? Mff&{uchfg further or other

uce the so eproteln suitable for or nul ation.
[ 0adls Fher Brodklsitemofogybstitstion. dﬂrme,l \Mhlée:lﬂhétte ifer intrgducing an amino

als be formul.gted as nt a

- hodstunge Tl Hodel BRRRID e kB 2 IS A off 5 pocd not be

Ng%détrei”mm%&' CibrasadfRClol QR zb ﬂleﬁfb‘ifoﬁhﬁn&toﬁﬂ mutRfi®€ at a given site, ala
Acad. Sd. USA, 52:3688 (1985); Hwang et ah,

Pseasningaen randen). mtrgengsiy Breopdugied Phghy targetsrodoator region and the

e)r(%resdébé %SC %%tagr%ﬁlsﬁvﬁigwﬁts%g scr gd \fg)rgtﬁé 3e:frdd ac dttvrtal f osed

anced circu |ont|rre are
[0148] N U. SAnRab esid d¥quene Ads3stim6 1nc[1ﬁib43&iun5aahd/oubaibb}wl-termmal fusions
useful |i posorres can bqlepe%ene ated by the reverse phase
eSS et EPRGmeipRdpeo PRlPEPids e ARg 2 RyKlEed jmgepe residues,
' dues. Examples of
PE%%EP%\E/ g@%@zse(ﬁl%h%i‘lgﬁegﬁl cf'}%ﬁr%g oor Iﬁﬁﬁll le ammo ac1d)r651 ues. Examples o

Litqrosirdssestioms an¢ludede - tdi]r antggorfst Ivtu&r 3n N—tewainah outipomng residue or

siz yi el d .|iposaones th t dia ter

45 L G RSO & ol DB POl DESE HESTRD RS of the B-
C@Qll Qﬁtaﬁ&ﬁéﬂiﬁéﬁ@éjtﬂe%hbﬁ tb HIRONOBEE-RENHAS 6f 'tﬂéelg ckl) antagonist of an
Martin et al . Chem 257: 286-288 (1982) via a

dieszpnfid, dea [pnl:yeﬁpihb rvgjfeclt marspbesrihe rahdwubitlife phhe Ji-redl antagonist.

gent i,s tionally .cqntai ned W|t
10149%251 7 oG RG P P e oh i A b UFigh G g Vit ave
( 10823t oDt A RRidasiifl t5e BuRMICatamaist intdaédutntcplaced by different
protein or peptide B-cell antagonists described, herein

aresidisnilbapites ofl sropisst ik ifer Sybstipipnplemiiegenegls) of angibody B-cell
' QR{angﬁstts &1 ert é ﬁ%laﬂfetrX 3ﬁ%d'i)9tr FRGR&ELH MU OHEE Bdntemplated.

res o anta
[0150] Conservatwe subst1tut10ns are shown in Table 2 under the heading of "preferred

substitutions." If such substitutions result in a change in biological activity, then more
substantial changes, denominated "exemplary substitutions” in Table 2, or as further
described below in reference to amino acid classes, may be introduced and the products

screened.



[0146] Am no acid sequence variants of the B-cell

ant agoni st are prepared by introducing appropriate
woe@baeilisdde changes into the B-cell antagoni stPENTSINOEIYL9404

nucl eic acid, or by peptide synthesis. Such

nodi fications include, for exanple, deletions from

and/or insertions into and/or _syhstitutions of,

residues within the am no acid sequences of the Bcel |

ant agoni st. Any conbi nati on g i t| on, insertion,

and substitution is made to "rA“P ve at the final

¢onRstract—proviged—that sthe firal—construc bbca
he2 de¥idt eq chargg‘flgp‘ag}’ ﬁ'dés.%t‘f’H 2% no |aci Pgﬁf“
€ Leor postotransl i

BAd&(A) ant agehilat jlesuch as changi ng t he valunber or
pagp{Rpn of 1gd; gtpasd ation sites.[0147] |Ayuseful nethod

qsnmnt | 1] 10 hiQRsPllyC Bt al N 1 esi dues Qn ' €9l Ons of
N& t(sDcf‘eiﬁ IR FGPNI ST That are preferreadjocations for

|:‘|6y§25 Test :,geriai‘f\' Fed—alanrne—scanmimg Jptagenest s

& e Cofnt-ngh "m and—\eH-s—Sdience

2R EE) 1045 E@SV’lgé%Q\ " Here,  a residue o %§loup of
J ™

zgfl’ééE)rpmrﬁ%qgl%rp ldPnTIflPd (e-g g '

L @5 (@ arg.almsp. his. lys, and glu) andl#eplaced by a

1élis () or |regaglided, yrgchar ged am no acildirg nost

ef(®r abl y (aégvalenddyalp@hyadoaleiueiay . Thadeu ami no aci d

9eR(LPNS deRpBsdiidlileNall MBChI O Sensiifd vity to the

11%[(“ atd %tﬁ]@%gre refined by INtrqdyging farther

Mt (V TEThE e for—the-sitesof

el t o v r ad
.gnﬁg@;;‘.‘mm.'v:é“irg i ‘1.‘!‘2 ."L‘;rle;;t i e
et of H?(Lamn‘ ation per se need not [eR
yiSetéer ni ndbt  For exanple. to anal yze [tthe perfor mance
fTha(Hut atijear at a given site, ala scarmeng or random

genesi § tixngphenducted at the target |gpdon or region
g (PF exprﬁ,s g4 B ¢4l 1 antagoni st varipagts are
SFFRUEY T OTel 108, HER phE A ThiYide [ 0144E, Ao acTd

Pera 1/
cyucTimiT I 1 DUI I UIID F1IeTauc atirtro=" ditur Ul

carboxyl -term nal fusions ranging in length fromone

[0151] esi dugyub&amadl YRRPfida€6Hs MARE Biolbdichl prdpenitised ey Brell @ntagonists are
residues, as well as intrasequence insertions of

s iapeineplishedniint ispleetingniswestifiitions rial difés. signidieprtbs ftheir effect on
£ aﬁf_lt’]ﬁlmr% {%2%& étﬁ%ﬁl&% 9? hlégﬁﬂ}g)u E‘u&éa B%%@QIE@&OﬁesﬁeaV\&fttﬂe substitution,
arfbragnipdd, o usshdett ar leelicyit hlrmatipm)| (y])&mtcthd@e éxt hyeleophobicity of the

|nsert|onal variants o Iude
t FROleqdG irthe dAreeteTiR: oroéc) tbetl@ﬁﬁ?#ﬁ@ S&ie tham %faélgﬁh y occurring residues
antagoRled tmtﬁfgrﬁ@s SRR TR cofimc S-S 1'0 &n\é@' ch

i ncreases t rumhalf-life of the
[0152}nt agorﬁl)shydrcﬁrﬂmbﬁ] nevteicines mety ple, wil, kca,rﬂeant is an am no

cid s on riant. These variants have at
[0153] g 55t 2) ﬁ&'dé%ﬂ 1§ &% §Fe™n the B-cel | antagoni st

[0154)0! ecul(®) gcgﬁ&%gcgm’y di fferent residue. The sites of
reatest interest for substitutional nutagenesis of

[0155nt i bod4) IBsisehdn, gln, his, lys, arg;

— =

1 0

Ny =S OS5 = 0 (N-0O-L

w

[0156] (5) residues that influence chain orientation: gly, pro; and
[0157] (6) aromatic: trp, tyr, phe.
[0158] Non-conservative substitutions will entail exchanging a member of one of these

classes for another class.



ant agoni sts i nclude the hypervari abl e regi ons, but FR
alterations are also contenplated. [0150] Conservative
W@ adpsii2i1wd i ons are shown in Table 2 under the PERUS2V96/019404
of "preferred substitutions.” If such substitutions
result in a change in biological activity, then nore
substantial changes, denom nateg_"exenplary
substitutions” in Table 2, or as further described
elow in reference. to amn cid o e .
10159 1, 0BG URE Pkl P o dufif i e B Fonformation of he
Sahsiiantdgahistralst by bk isebidinited, tdagerbilp Wwii serhe, 16 dpprolve €% oxidative
of the B-cell antagoni sts are acconplishe

b

seipleilityi ofgghe medequia andoprsverh abermnt CESSIGkIRg- %O@g(ﬁwly, ¢ysteine bond(s)
Shoir ot trons o

p%%/’ foe eadﬁgiéfo B8 Eggé&g&@%&tnﬁ% 6 %gltogg i3 sfa%ﬁhg; b1k where the B-

peptl back are the su I tutton,
f eall antagoplseis aasndbedyeignoent bwdhi asah Fydidgorembt i on, (b)

T oo T AR ——
Nafo Eﬂghéfrv%&‘l’é e Bi8n " RIIIHHE DI Gafin¥| Qﬁiﬁo%@é%e(ﬁ%ﬁﬂﬁs the resulting

based conmon side-chain properties: [0 ' )
hyatiang(sp sélectedhdot darthienedeveiopment awill velve impmoved| iplogical properties

35k, e S ST BORLI i S er Bl ey o
| ¥éheratfn®, sublPdiBlitufiBhal vaghsty @Saftifiay ndabirhtueN@tnLHtRich display. Briefly,

orlentatlon:_ggy, pro; and [0157] (6) aromatic: trp, .
t severaphypevariBas rogion chiess & -1 vaiteBludrst mutgtadotes gepierate all possible

ent ai | [ ‘ [ . h f .
IR T R S
| fonBVAéRiIfNhig fidie Mangasuscshagepasitiesns Gfsidnleo Breqehé IIT product of

ant agoni st al so may be substituted, generally wth
s Ml3neackeged; wighie rach partisle: dae %gf‘s‘#lél?g;lﬁyth Yargts; 3yg then screened for

t : linki o
L7 . ISR S Yo, n o o ity

Bearglidat@ hymeyeaniable tegionmgiten e modifisitain, biahine scanning mutagenesis can

(particul arly where the Bcell antagonist is ) -
SR [ 5BRY 45 RS JRXpeRgr e PR PaGAEy O BRBEpE Aigmifcantly to
Pahtiden Widlihy AfeehfveRdof MPRIRIonsRSE by bl BBRIficYAkb 8Mlyze a crystal
i nvol ves substituting one or nore hypervariable region

r eisicturesf the antigen-entibasliytcomptix. to Glendifn tonjact phits between the antibody

resul ting vari.ant sel.ected for .further de opnent ..

Wird s SvE ke drogrea b brieiterde pEREs Ve Bhnsidates or
t BghsaaRRAt akBtdifOdy the oRthMneR é1HRY a8l EhegeineGricedsuch variants are
conveni ent way for generating _such substitutional

varnassted the panel mft Yarisstsuisasiuertedith gopsaige o ggicalped herein and
B%ﬁt%cld?’es with superior properties in one or more relevant assays may be selected for

further development.

[0161] Another type of amino acid variant of the B-cell antagonist alters the original
glycosylation pattern of the B-cell antagonist. Such altering includes deleting one or more
carbohydrate moieties found in the B-cell antagonist, and/or adding one or more
glycosylation sites that are not present in the B-cell antagonist.

[0162] Glycosylation of polypeptides is typically either N-linked or O-linked. N-linked
refers to the attachment of the carbohydrate moiety to the side chain of an asparagine
residue. The tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where

X is any amino acid except proline, are the recognition sequences for enzymatic



several hypervariable region sites (e.g. 6-7 sites)
are nutated to generate all possible am no

W@ wsti2iiwe i ons at each site. The anti body vari BOT/ES1006619404
generated are displayed in a nonoval ent fashion from
filament ous phage particles as fusions to the gene |11
product of M 3 packaged wthi 9_each particle. The
phage-di spl ayed variants are then screened for their

bIO| i cal ct| e. bi n aff.in

et RGrTET AT 19 0 SR CRIRC Y Bt g presence of
rﬁﬁie@ Bf febL@ipbptidenseehdncsfin PpblyFdplitle Beats apdtdidial glycosylation site.
nmut i&gne& s Can be perfornmed to identify hypervari abl e

r@dinkad r edycasdaticontefirpute néhesi affichmesint oy s a0t i§en sugars N-
bzlaecrég N 'rg‘!s.t{i%r n é+ ,yOr )giloéeq:o q@gr S Cy}taﬁﬁllld X%ld,trh%mxm%nly serine

7€’ a St al ure o

adSlt ﬂa@ﬁnﬁﬂﬂﬂf@ﬁ@lj SQxfyﬁidx%roﬂlﬁe bﬂﬁ-mrd'i]fo}(ymmb aciy ool betised.
ween the anti body and anti gen. é?eéﬁntact

bet
[0163) esi dudddiien RE] @h’w atign 843l e s ther dttiagogist f 5 conveniently
S
ISy GRS Y s SHSULN 8 LAY o e o
vatsavandescribed sripgpicie exdqoances (foe N -hgkais glyessyldtivadsitesy dihe alteration

D S S BASREE . Mok Sel  threonin
dfe\éﬁllu@@ e sdfidiel] o IR &%nilyp-%eﬂfan@dgoﬁ@t ok ©-Yiaké® Blycosylation
of the B-cell ‘antagoni st ters the origina

gbifespsyl ati on pattern of the B-ceII ant agoni st. Such

[0164 ! .ter! i n l Ud ﬁ) ?el %tg{prgle?ﬁog T Be %aé d;;%/rgfa% gttached thereto

|et|

OfiRy®k a[f@xfea Edr)éﬁ@ﬁpﬂe@iﬂt%dfels wasl d Ihaﬂilr@smbdl@ﬁraw ammre Wthh lacks
in the B-cel | ant agoni st. é G ycosyl ation o
p&oygﬁa@tach@%tq a5 oynsgien|of 9hee=rm1be Y Al %ﬁ@@eérm 3 ?fﬁ gl Publication

Rl 2 ST D st a0
tfhepeatbodﬁdﬁ’eaq uenced aspm ity n‘eglxnsef i the amiibody are referenced in

as ara i he- X—thregnl ne,

L i T G AN ESE e]SDLE B5h 5t v st
eRZydTRLh GARL Bﬁ i8d aft!i@leﬁ% k&ﬁkﬁﬁdfe%{o% mh%taht156’d31 he reported in
aspar agi ne SI chai'n. "Thus, the preSence of either of

t Né@@?/fs@@aﬂe [ﬁeled else,e&‘é@%éwd%am PBOYPRERT 64 eongering sintibodies with

ShGPL citholydke BBk Bl s S erpte Soars) o "

[0165 ceyl gakRed 88i8NMhBRculfRlAESREE anfifio %YIdOSRubMeavariants of the B-cell
ydroxyam no acid, nost conmonly serine or threonine

abuthgor$t e prgririos Ppreoiariae imahodsdmengip shawst. fpsemegihods include,
b d. . [.016 Al f
B%Btgﬁ‘i’r'% ng%ﬁl tgg]t%, gﬁatsonof}oﬁ a 1% ?§(¥dr9é K%Qhé h&sg%gtngtlﬁﬁﬁl occurring

I'S conveni en acco

alin@id Agidt B&uaiden Qardeits) Gﬁ@b@ﬁmoﬁ ulgh cilllgaﬁudlctotmimmmlnarned (or site-
one or nore of the above- descrlged tripeptide

s dyeipdanutpgeiesing PCR patagnetis S sr5s6te muéaégyeswwfean earlier prepared
al L 2LAGk @ Ron-variant version of the B-cell antagonist.

[0166] It may be desirable to modify the B-cell antagonist of the invention with respect to
effector function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity
(ADCC) and/or complement dependent cytotoxicity (CDC) of the B-cell antagonist. This
may be achieved by introducing one or more amino acid substitutions in an Fc region of
an antibody B-cell antagonist. Alternatively or additionally, cysteine residue(s) may be

introduced in the Fc region, thereby allowing interchain disulfide bond formation in this



may al so be made by the addition of, or substitution

by, one or nore serine or threonine residues to the
waeaaesigo of the original B-cell antagonist (fBCT/US2006/019404

O linked glycosylation sites). [0164] Were the

ant i body conprises an Fc region, the carbohydrate

attached thereto may be altere For exanpl e,

anti bodies with a nmature carbohydrate structure whi ch

| acks se attached . to an Fc re t he.anti bod ..
aqegloaegfgtpqp Tﬂefﬂjsaﬁigt‘?’d)(pfg}ls ggafg% g 6{{1?36 Y\%lmﬁoge&) ﬁtemahzatlon
2@&2%19 LP 41 88r 1B FbfPioMdninRdfitdse6&ll fkﬂhng and antlbody-dependent

cetyl gl ucosam ne (G cNAc) in the carbohydr

actdilabm@d’tot@uqty &DEEYi I Giron lge abnd: @%’d%feéré% 1191 1195 (1992) and
f
SiisSeRa g a2 s oRt o2y coBBkm e apibadics with enhanced

r &fi-Hbetit NactifRy Ohhy GSRC BB Jirbstecdtusmghhetetobifaictional cross-linkers as
region of the antibody are _reported in V\%{/? O%?. .
Siescribeds én WieldB /e g6 Lanear Rewardn?645601cer (i gy)- Alternatively, an

80 B SHPARBLAC ) MBS b e anced

ecsrnplemgntansin and ADCE espabilities.\Sxei Seressarf ertdhedrdi-Cabder Drug Design

ant agoni st _are e varij.et t hods

- ﬁ-zaﬁ@grws%gﬁfioq?ﬁ()ﬁ%&@&r%@r o igf Bt Al Gfncton in
PI%?{;&E' O HhiR BFfRRdUCals, SRHEE ethel Antitddict aédingtise amino acid

natu y occurring am no aci d sequence variants) or

pswstuabnOm thg/Fota@tmﬁh@teeﬁtl de- rredl at ed (or

o167 % ASEhSE BRSBTS By hpape oo

a((‘J!IQO) VA | RErBERr s ONO9D/5t B2, BU®| Patarttr@gen93t5511{snlejes Pat. No.
may be desirable to nodi %the B-cel | ant agoni st

t ﬁé"rZ,ﬁQéB\lﬂ UiS- Rat.iNe.e6pe% 6248 and bb$-oPatt Moe 098,128 Ejhe antibodies
is%t}%snsteo ali]r? EQ %ét %nda?eﬁg re éLéH 1o 1%%)8&1%5 270, 322, 326,

OI' conpl enent

CBIZTOBQEJSBWBZ{ der 33‘4 dfhl&]ﬁamgidntherbafgom st. Thi s may
be achieved by i ntroducin or _nore am np_ aci
[0168E st | Tatinerase e ZATIRE TS Go R 1e RrbcHAnRgas Aedpy incorporate a

aply ek%)%ptgﬁlbtugﬂéﬂg étp?‘tg%é’ ifb ﬁgdBtdeﬁnﬁt’tEQ@ms‘t‘fY(%E&bﬁﬁy a;/n antibody

resi uced 1n the Fc region, there

alﬁiagm’eﬂg as dewnbhthrﬂ Pal. Nodé 7B@ﬂd‘7,f for apampla. Amused herein, the term

thl i on. onodi.rer i c body thus t ed.
erererm? 51@51%?@ RE| Fofft s h a8 FBYBRY ° 3ﬂ X4/ 5gion of an TeG

' onpG 8RN 19tRsiAd, e &bl 3, Kirl leGngiban dhat ible f
awgk;cggf/?ed%pg%ent c%@ul arelc%i/lt ot oxi Crl tan(A )? ISSereeSpons1 o

Carcogasiang the jn 9ivo Bspreadf-life7ef the 99G m@gct(lq Jystibogdigg with substitutions

E%ﬁmgfog tBFFﬂgEU 18<§re%e$ ge rgﬁrﬁéaitg lég s(atl‘g‘%g% d%scrﬂi)ed in WO00/42072.

[0169RCt i Vi EvgiRMred! EibbEHePMEMAREE Us inftge f(pte&b‘r@lﬁyfﬁm)t fuactidnal antigen
cross-linkers as described in WIff

et
Rbidling: hsiss: 2m6@Usps nterpdasd (. Ser Pty e"rlgpl é’ﬁl%hcaﬁon No. US.
2002/0004587).

Formulation And Administration Of B-Cell Antagonists

[0170] B-cell antagonists of the invention are preferably administered to patients in the
form of therapeutic formulations. Therapeutic formulations of the B-cell antagonists used
in accordance with the present invention are prepared for storage by mixing a B-cell

antagonist having the desired degree of purity with optional pharmaceutically acceptable



anti body can be engi neered which has dual Fc regions

and may thereby have enhanced conpl enent |ysis and
WOD&1zap@bi | iti es. See Stevenson et al. Anti - BalU82006/019404

Drug Design 3:219-230 (1989). W000/42072 descri bes

anti bodies with inproved ADCC function in the presence

of human effector cells, whecgithe anti bodi es conprise

am no acid substitutions in the Fc region thereof.

0167] d hatRsHeRScaR IBbidices 16th edition,
E Sefen %’feg{épéélﬁ aﬁ‘ﬂﬂz&sta%ie E%?It%q) CDC) are descri bed
ogo1V\@99E& 16430)) Uit thdorm NG, 1y@mmd5®1@ulauopssor pgreous solutions.
ﬁéep?iptég gzgrllgzggémentwg S%hfl%ﬁ cﬁ?%gg %%(? &ecﬂ{]&tyat%he dosages and

npr se “an

' 01 alndORRIRE BRERs Ghclnsnphaphae, citrate, and other
%%&s“? ?%{E’E‘tszéf#lbg 2, 326, 327, 329, 313, 333 and/or 334 o
@fgameacﬁts amQxxtﬁantShmle@ﬁg amﬂae]ami@nfi mretgaige; IreseEiyRg (such as
hal f

t he .B-cel|.
,o,;,@g?cgﬁugp ygaegzjylvaglgrgl B ggle ]?1%8@% eé(f%g&lgg% B].’elloll‘lg? obenzalkomum

HRrile GSthbetROYi AOIQh SHide ?ﬁ@ﬁl;lbadt}’ly)r &anm taldobely alkyl parabens such as
fragment) as described in U'S, Pat 5, 739

aneiimyl| oz progy] perelieticeatschol; qugrqrg\l,nqyc@pmé 3 B@ﬁiﬂo&ran% m-cresol);
g?vrs}g%l]o ?xﬁl%glr}%?qgtgt fes &€ h%sabg& %e?ﬁ%@sﬁ B@l}@fgfﬁd&@ Pr6teiRIERA as serum

| Wfan$iHpP. 3gelfin, | gGrSutmﬂa)mdsgidjuhns relsypbmhﬂm e pQ;lymers such  as
increasing the in vivo serumhalf-l.ife

mﬂg@m{l@/ﬁqﬂﬂpp@oamg@ FiF suclha8; glmlpﬁm gl%}aﬁmge ﬁs%gagme histidine,
| edisSRhMMRAkAc bieesadbRydhise including
% ?‘.gbéwSWi%%ﬁ&Fmég] Engi neered anti blg%h es

Viltidbst, haenose, ardestrinsy elickatig agefisuaugh £8 FE T Asrsaigars such as sucrose,

o el Ao Ot S5 sl SRR b5 UBARES shbh Shs sodium; metal
F‘%ﬁﬁ%ﬁg g Vot gr‘ﬁgﬁlcahﬁ”ldk@@* e/ 6¥ frGehlc shnfaeigntsissttsas TWEENTM,
ant agoni Sts of the invention are

pPIeIﬂROhBCﬁ“&dde@th}éfﬂng@Pl&BEGént s in the form of
t her a for £ Thi
orm{ 1 g ) e SR ] oobsons

Eﬁlﬁﬁ’l@ﬁﬁoﬂ ([Bé@ﬂiﬁds Qﬂlcﬁlﬁ(ﬁnﬁﬂt&i@% &emiubation tcomagieinp 0 rmg(mign’@;mmab 25
cel | ant agoni st

o SHl oo L ST IS, LR s 0m

B = 0 B T

f&ﬁﬁibmsfes | 1posiajhl. zitdxibrbrinl 2.0i wgknlo rsoéque oride| 13} gpg/mL sodium

T RO I
[0172E0ncentl_[y%bh1‘ﬁQ§d RIRRXBHs adipted fof siblaitdiebleadinipisahtias are described

hosphate; citrate, and other organic acids; h
airt Uckki RiariNe. 6,867,058. rpchdpentiized dormulahensen bgipepastituted with a

prsfltsa { V(? {ule\l’/lte tso éﬁlgﬁ +Si2in concentration and the reconstituted formulation may be

administered subcutaneously to the patient to be treated herein.

[0173] The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desirable to
further provide a cytotoxic agent, chemotherapeutic agent, cytokine, inhibitor of the TGF-
B pathway (e.g., monoclonal antibody, peptide, small molecule antagonist, inhibitor of

TGF-B activation), integrin receptor antagonist, or immunosuppressive agent (e.g., one
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t reat ment
subcutaneous administration. In addition, the B-cell antagonist may suitably be

administered by pulse infusion, e.g., with declining doses of the B-cell antagonist.
Preferably the dosing is given by injections, most preferably intravenous or subcutaneous
injections, depending in part on whether the administration is brief or chronic.

[0178] In certain exemplary embodiments of the invention, the B-cell antagonists are

administered to the patient (e.g., intravenously) in a dosage of between 1 mg/m” and 500
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extended periods (on the order of years) to maintain beneficial therapeutic effects
provided by initial treatments. In yet other embodiments such maintenance therapy may
be effected following an acute dosing regimen designed to reduce the immediate

symptoms of the fibrotic condition.

[0180] The amount of B-cell antagonist administered each time throughout the treatment

period can be the same; alternatively, the amount administered each time during the

treatment period can vary (e.g., the amount administered at a given time can be more or



2 ng/nm2, 3 ng/n2, 4 ng/n2, 5 ng/n2, 10 ng/n2, 15

ng/ n2, 20 ng/n2, 25 ng/n2, 30 ng/n2, 35 ng/n2, 40
worguora25146 nyg/ n2, 50 ng/ n2, 55 ngy/ nR2, 60 ng/ n2PCBES2006/019404

ng/ n2, 70 nmg/ n2, 75 ng/n2, 80 ng/n2, 85 ny/nk, 90

ng/ n2, 95 ng/n2, 100 ng/n2, 105 ng/nR2, 110 ng/nR, 115

ng/ n2, 120 ng/n2, 125 ny/nR,-4430 ng/ n2, 135 ny/nk, 140

ng/ n2, 145 ng/n2, 150 ng/nR, 155 ng/n2, 160 ng/nR, 165

1%%/ gr,gn %0 adrkifftd¥ed fevid@dy)n0/FeR, exb@ploygdos giot during
/ e, 5 ng/ n2, 200 ng/n2, 205 ny/.nP, eéltg.u‘%?ﬁ%’acz&lﬁgphase of
rﬁgflfgancéiﬁgenm}/i’ 23y gzﬁovvm/th@} thasg %ﬁg&é@r gg i) g&%
M e ! i g t ill b
trRgRent. %Mf%“&’ﬁssc%‘%,de@gdlﬁ%%&e 85 mmy/ N2, 00
i g sty 7 210 T 2
’ ng/ Nk, Sz9 ngLnk, . .
[0181] rrg; nmPAsidé Bropry 7dml,msg@gomr@f Riptein &c%g?xﬁ%g,oné%%to 2 Ipét‘,uer%ége present
n2, 370 ] 3 ) 8/ BB / tRQfby. Such
s o L LA (S T
%{ﬁg{&sﬁ% og ?sﬂlic%g: gﬁiﬁleegigls(ggg dgtle édit*gdl anfagonigh i Gucqmipassed by .
ﬁmﬁS.Siopd‘lgﬂmgg%tf@}g QR PabigdR %%é@é%lfﬁ trg%qneiéﬁxagtglﬁ*)%%%gy effective
g@é‘g‘g‘l of> Q@&glnérﬂ%o%?s@." b o d¥afipRy, ar09610E32d aktneefing ehe use of
a I me

term ne mount of tine (e.g., four to eight
erapy tongenedate mtracatiobar diviigpdies- a weekly schedul e
e.g., one day per week d , Sofia tained
(0182) por ke oo HaRe erorsito e Rk acl{l@RoRAFcontin

%Xgre%ﬂ WeLthe YatisRYaRIISaY SiRLind\eeldyo [ Bar ia vivo delivery the nucleic
predet erm ned anount of tine

) ) (e.g., . four to ej c g
weidkis injestedrdirestly intosthe Prfe, wskakp pethg Fitg W&‘G{’FC@Q %é‘éw gptagonist 1s
dosi.n chedul.e Is I Nj.St ' therdhisel] the nucleic acid is
5?&‘%‘§an§7§{ eﬁnwﬁoa)yrs?a%?e%, JLh%S}Sagl{r? psggagsf the tr eat _meent ,
ek RMed o Mcke isdRiddVeTle mho diemndifiet lrellBargedministered to the patient
ant agoni st nmay be admi nistered jntermttently :
mithen diredtlynoni ey, eFBRPIEx gmﬂp@ﬁa&e eWHE ePProgﬁtré‘g%lﬁfa? which are
may . be adpi hi Ity sf Phteht &S 489D S6E Whil B28BH8KE There are
BF%H?EF&@P& t??%étfén?g%\égete'gt%es g/egkl_y dosi ng schedul e

Oy Qkriet§ i0f RIS} avhilablé for insodyppe aneleiscadidfainta yigle cells. The

admi ni stration regi nens cont. nu

ey i e Guugoro g B SR Al RIEEEHET G ot
theLAPeN) 616 el e §@enda Hodi. tleetinidues atitabi¢ for thetransfer o
)fgtw%?’hog?h glﬁgé%?%ec%yg{)gﬁlch n%i nt enange tldt11er apy nm Pe .
efifcRié acldfinbol manmmglizmcelisut eittpoBichige ﬂh@]lqﬁe(# lgg@?ng\ﬁ%& gCgoporation,
reduce, the i i.at Q £ i L thod,
G B Ry g i BBbb proain o
admi Nishelatly 86 RedtbiRr b vivb dbidwery bhithetgeraitsrmentrovirus.

[0183] Exemplary in vivo nucleic acid transfer techniques include transfection with viral

vectors (such as adenovirus, Herpes simplex I virus, or adeno-associated virus) and lipid-
based systems (useful lipids for lipid- mediated transfer of the gene are DOTMA, DOPE
and DC-Chol, for example). In some situations it is desirable to provide the nucleic acid
source with an agent that targets the target cells, such as an antibody specific for a cell
surface membrane protein or the target cell, a ligand for a receptor on the target cell, etc.
Where liposomes are employed, proteins which bind to a cell surface membrane protein
associated with endocytosis may be used for targeting and/or to facilitate uptake, e.g.

capsid proteins or fragments thereof tropic for a particular cell type, antibodies
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g?ﬁ’t@gﬂﬂ{ ?ec%me.%’él, oPs, OwPs, OwPs, 0sP1, 0uP1, asf, etc.), including antibodies,

polypeptide antagonists and/or small molecule antagonists specific for one or more

integrin receptors (e.g., 01P1, 0Ps, vPs, 0wPs, 0sP1, cuPi, Py, etc.). (U.S. Patent Nos.
6,652,856 and 6,692,741, and U.S. Patent Appl. Publication Nos. 2004/0248837,
2004/0208878, 2002/0004482, 2005/0255102, and 2005/0226885). An exemplary
antibody that specifically binds to the asf; integrin receptor and that can be used in

combination with a B-cell antagonist for the treatment of a fibrotic condition in the
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[0188] Additional agents that may be administered with a B-cell antagonist in the context
of the present invention include, e.g., pirfenidone, endothelin antagonists, TNF-a
inhibitors, PDGF inhibitors, CTGF inhibitors, CD40 ligand antagonists (USPN
6,506,383), BCMA-Ig, P38 MAP kinase inhibitors, prednisone, cytoxan, and

azathioprine.
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ThHeABEEBoNdi n- 1, VLA-|lanti S Rint<BMAm: &t(bUdjS PRent
AbBhatidb ok a@e! on No. |2003/.0139366 ER | 5,
| hichReveRPd) 33% p27K| CH%S dgosigy aﬁft}“ghéll gﬁ’tvgms

B senfHRTRERLEYT T /p&&Hc% OB ERr PA T, PABlon
E Iblt)PrEJ n=t. gn nesol 1 IVIVI"-I T VIVP-9,
P 615?16 H)} r oxyl asmmtmecsyslbmagﬁmi;a,toﬂ bri [} Matermune
T ,Ct @ CXCLI 2 QCR2CCL2  CCL-7 and—CCl—22-
a Qéa&ac%ﬁ LRsA)TCF- b natihayr ARidaigeks t hat | EaRidyers
used the cont ext ofl the present invention ilREMR8e

e.g., TGF b Iigand and r ecept or antagoni sts,
including, e.g., antibodies,
Kits
[0190] The present invention also includes kits for treating fibrosis conditions. The kits
of the invention comprise one or more containers wherein at least one of the containers
comprises a B-cell antagonist. Any of the B-cell antagonists described elsewhere herein
may be included within the kits of the invention. The kits of the invention may also

comprise one or more containers comprising one or more additional agents that can be

administered in combination with a B-cell antagonist to treat a fibrosis condition. Such



soluble TGF-b RII-Fc fusion proteins, LAP-Fc fusion
proteins, TG--b R or RIl kinase inhibitors, and small

wOodoeaedigo i nhi bitors downstream of TG--b RI1. POWB8}006/019404

Addi ti onal agents that may be administered with a
B-cell antagonist in the context of the present
invention include, e.g., pirfepkdone, endothelin

ant agoni sts, TNF-a inhibitors, PDG inhibitors, CTG-

inhj.bitors, CD40, | igand.antagqgni sts PN 6, 506. .
ST B R Ry R ERRPB G0 15 QAL otat comprise one
Qi AR se@NSE arahitioanr fonardhfdB9 fitwosisi donditne nihariystructions may
clinical products that can be used in conbination with

ainglude) intesliggBiiorsnation pertanmgfte HieoaneUnt 6f Breslgéagopist and/or other

 EpGE 64 Bhah R B G5 T ) P Ach e Siisction, 0

i BueBited Pouadssef ddatihividationk btids tHehatacessticsgnfliodpspep®ms displayed by
conditions. The kits of the invention conpri one. or,
nRtienisgA v e Herel antpeonst eadler olbreAesRisheld B pdmidsiged

[01911;0Wpr i ﬁ%ﬂlachiééﬁil# ggge{rg?ggi,ﬁﬁe-of@win% e iBteslelevant arts that other

[019

nt agoni sts descr ere herein may be included )
wititabie tidifichtiensoindt dueptanensntoi the metimsls lantd sipplicatinas described herein

invention may also c r.h,se one or re, contai S. .
BTGB P s AT SR R LS FHeP €A fpyention or any
agpbhiisiet fdrdoR ERMAL Bk db@cﬂ%eﬁfthélﬁﬁs&ﬁ lidveBtiéraFodyt4il, the same will
to treat a fibrosis condition. Suchadditional agents .

abe nuws chiag dndersiont dyearefesense rio thnolloming gamples, which are included
opti onal conpr.j . } ' r [ "

¢ BreRRBL A5 BF S0l FRDF 5RE o, B0t WG D (@ miting of the
Mawehtiéh.ude, inter alia, information pertaining to the
amount of B-cell antagoni st and/or other agents to be

adm nistered to a patient, the timng and frequency of

admi ni stration, the suggest qtkdiagieas of

adm ni stration, and the characteristics and/or

synptons di spl ayed by patients to whomthe B-cell

ant agoni st and/ or ot her agehixangpleul d be admi ni st er ed.

[0191] It will be readily apparent to one of ordinary

skill in the re]evapt .arts.that . other,sui

modi fi cati ons %%P“&E?Q&E‘éﬁf Filash P THEARRetke B8 Bcelis

appl ié\;ti ons describhed herein are obvious and may be
oW 9But departing fromthe scope of the invention

or any _enbodj nent thereof. Having now described, t . .
Zhr esentT?‘Fn&éﬁFPP@ﬁ iOE gaenic) ,llV{ﬂh egggflﬁ@, Wiy k?é_ ﬁ{gpggl-mduced liver
ClagadreyatioRd SEsHARACOFERHA! @BRRIdR0E MRiuked |setdi@patitis, are chronic
exanpl es, which are included herewith for gur poses of

i lihflepmation rechnlay damageareganerationtasd démosis HB afj thesej fegtures can be
OfevsiS by Y SRS Rarbon tetrachloride (CCL) induced liver injury. (Jungermann and
Katz, Physiol. Rev. 69:708-764 (1989); Friedman, Semin. Liver Dis. 19:129-140 (1999)).
In this Example, CCls-induced fibrosis was assessed in wild-type and B-cell deficient

mice.

[0193] In an alternative model, liver injury is induced by a biliary toxin o-

naphthylisothiocyanate (ANIT), mimicking biliary cirrhosis and sclerosing cholangitis.
(Tjandra et al., Hepatology 31:280-290 (2000)). ANIT, similar to CCls, induces non-
immune cell targeted hepatotoxicity followed by inflammatory and fibrotic responses,

however at a different hepatic anatomic location compared to CCls.



Exanpl es Exanple 1 Attenuated Liver Fibrosis In The

Absence OF B-cells Introduction [0192] The hal | marks
wo@tooshesamé ¢ | i ver di seases, such as al cohol - i nPCT/E82006/019404

i ver degeneration, hepatitis C infection, non-al cohol

i nduced steatohepatitis, are chronic inflammtion,

cel lul ar damage, regeneration_ggd fibrosis. Al of

these features can be evoked by repeated carbon

LI O g e —

Semhded édll\égén Begosition: h28e Bds@el( 4688¢1t. mice dohlp&reElX‘@lTsﬁhﬁarly treated
Cd 4-induced fibrosis was assessed in wild-ty

Bviéitypedaidecileaidifivachy poigg)e miredhatdare Pﬂ%’f‘fil\}’él%ﬁe?f B-cells but
I

nfgﬁlgt hyT :1 (E)%évr?:s %(S:ﬂ)? ana e%laiﬁ %lﬂ Jr%h?n{%ﬁelt t%ﬁ [ iszlar} a T-cell-independent
Cinbfift®S i TheaINT'E tleated SHNG- ozl sh@g/ledlsmule(rTl]eaﬂt&rwﬂetresabqt to collagen
Hemat ol ogy 57:280-290 (2000)). ANIT, simlar to Cd 4,

i 4PeeiE8Nnon i mune cel | targeted hepat otoxicity

followed by inflanmatory and fibrotic responses,

hepresals ahadshbdser ent hepatic anatom c | ocation

conpared to CO -[0194] Follow ng 6 weeks of CC 4

treatnment, histochem cal anal yses showed markedly

reducegyigo! | agen deposition in the B-cell deficient

m ce conpared to simlarly treated wild-type mce. In

dd't' BRALY &hidd, Mk SvdrbREpt A Y 8pdtef eSmouse facilit
[0195]a @Flles?&t&tﬁﬁac T-celcl S, it pWas egt aé??ihg%%t oise ety

Ba‘rdéllogem Blon(Cibdidge; MA) Billowimali progedwres arare pprieyrshieRiogen Idec’s

ANI T tre H-/- i1l ar. .
e BefRongy RrioPL Cat 6 05 Goaies NS B oS ki flsed in Tble 4
Angh B &R 808bERoTADE abihersiswid bifipeits Be Bicaided in ﬂileCS&ldy
were kept in a specific pathogen free nouse facility

at Bi ogen | dee (Canbridge, MA Al l ani mal procedures
wer e approved by Biogen | dectaBLR&i i t uti onal  Ani nal
Care_and Use Commttee. Mile mce of the strains

| i st eMutantTabl e 4 had |[G@nfkalgh 20g or nof Eoapaersial Jpurce
| eas I—FWWW
4. *| 856 clkay || J. 6 & 190: 1 WC‘/ CRTown,
(1999)
MHCII-/- (ABBN12- | C57BL/6Tac (B6) Taconic
M)
b2m-/-(B2MN12-M) | C57BL/6Tac (B6) Taconic
RAG2-/- (000601-M) | BALB/c (BALB) Taconic
TCRS-/- (002120) C57BL/6 (000664) The Jackson
Laboratory, Bar Harbor,
ME
BAFFtg * C57BL/6 (000664) The Jackson Laboratory
mIgM-Tg ! BALB/c (BALB) Taconic
LPM2a* BALB/cAnNCrBr Charles River,
Wilmington, MA

* See Mackay et al., J. Exp. Med. 190:1697-1710 (1999).
9 See Chan et al., J. Exp. Med. 189:1639-1648 (1999).
§ See Casola et al., Nat. Immunol. 5:317-327 (2004).

CCl, and ANIT injury models

[0196] A mix of CCly (Sigma-Aldrich Corp., St. Louis, MO) with mineral oil (Sigma-
Aldrich Corp.) was delivered by gavage in a volume not exceeding 0.2ml with a 20 gauge



See Chan et al, J. Exp. Med. 759:1639-1648 (1999).

See Casola et al, Nat. Imunol. 5:317-327 (2004). Cd 4
w@ra6AM1T0 i njury nodels [0196] A mix of CO 4 PCT/US2006/019404

(Sigma-Aldrich Corp., St. Louis, M) with mneral oil

(Sigma- Aldrich Corp.) was delivered by gavage in a

vol ume not exceeding 0.2m w thpa 20 gaugeani nal

feedi ng needl e. Experinents vvere performed using a

il ERaR ohed3 oo R e p s e ) SRR 75meke dose

asdCel,. ITheilatkcRde Cﬂ‘hartgéférrb@ bS@dhbiéThtaﬂedmddemorbldlty/mortahty and still
am not ransferase (ALT). |levels and Co'x* epo
cBrpeadaairaesdn SHRTheIghae apdlantgiase( Ioﬁbf;f’ P AR collagen deposition

Sﬁ&ﬁé&%@g@% L ﬁ W&&egﬁc\rﬁ ﬁglgggﬁx? e é@ﬁﬁé‘n’cfﬂiceﬁw%%%ged once a

rm expefi ments one
adzﬁelnfcﬁlﬁr\mak&rﬂhoﬁ‘t%:ﬁﬁ ]exphixﬂlﬂén(s]mm]aﬁd:ﬁ oyl CC14 administration.

157 T S Sy S B 2 0 i
V"Sﬂ SSl%ﬁl\é@Qﬁﬁcholi‘ﬁ) S8 1®hlssnit M1&;ew§reV@Qngdf With 80 WegKStwice a week,

Serum ALT 1evel s were neasured 24 hrs after
C@erB\a@Eﬂmnl stration. One week after the 6th weekly

98B0 AR GRS B bELa B RN One week
V\@ft& &@'@nv@&dyfg’aﬁ}ﬂgee 3€ bn eI SRlicel dae dhat edingle 430428 Amice were
in PBS for prior to enbeddi ng for_ further
. ﬁmﬁ@m gmbtlﬁﬁrzléﬁrerﬁ hiaprylebes were\ialeen) apgfige wagh mouse and incubated

aI a | L O%%%] F]OM %?ﬁé\seg o t@ﬁl’%&(ﬁ 0% Giobhe Jmmpnohistochemical

ortal vern was cannu
Waﬁaﬂysﬁs 25G needl e and perfused with 10m of coI d PBS.
After renoval of the gall bladder, the liver was cut

into segnents and passed through a 70mm nesh cel |
strai nggve(f%@iﬁmc r’rSOigé‘F]‘f ord, MY in 50m of ice cold
RPM / 5%-BS. The \(er sl s. ceptrifu 300
[0199f or 10 Mirh Wete A 5‘%@? ¥I’¢h@r P’Plﬂéerhe ﬁ%pB‘éf"lﬂlvﬂn &é%cannulated
S
( gﬁ%&%ﬁa_ Atfg%dgﬂan]gﬁoiir&pﬁl@éd QiR 20mEof { APPRAS Rﬂlel\éemoval of the gall bladder,

In RPM 1640 and left for 45
athe3R0&. w30 col imd segentoladd RRAMeASHFREhwa I Opddesh @:ell stramer (BD

naSleen s SeEES VAL r}tgruéérﬁﬁgg i old REND I o TReRep sty was
mcnghtﬂruglég %%@qg df%g% nfif Gt @‘@ i DL ElibYBTer ?ﬁé‘ﬁﬂfeﬁ‘ dad résﬂspended in

1640 I n 45% Percol |~ (Arer sham
Bllofmt o8 ﬁ@é% cdljagemdsa IV m@mﬁz}dd@nh Gompl il RiPMIV\h614ﬁ apddgft for 45 min

e ST O SRSV R g R bt e
min at 30g. Pellet was discarded. The supernatant was centrifuged for 10 min at 300g at
4°C. The cell pellet was resuspended in 6ml of ice cold RPMI 1640 (or in 45% Percoll
(Amersham Biosciences, Uppsala, Sweden) and underlaid with 24% metrizamide (Sigma-
Aldrich Corp.) in PBS (or with 70% Percoll, respectively). A centrifugation at 1000g for
20 min at 4°C followed. Lymphocytes at the interface were harvested, washed with
RPMI/5%FBS and used for further analyses.

[0200] The degree of intrahepatic lymphocyte contamination by blood lymphocytes is
likely minimal, as the results indicate a liver-specific increase in NK-T cells and a
different ratio of N nucleotide insertions at the V-D and D-J junctionss in intrahepatic B

lymphocytes (3.5 and 4.4) compared to blood B-cells (4.5 and 3.4, see also Results).



20 mn at 40C foll owed. Lynphocytes at the interface
wer e harvested, washed wth RPM 75%BS and used for
wo eoobhevi4@nal yses. [ 0200] The degree of intrahP@EUS006/019404
| ynphocyte contam nati on by bl ood | ynphocytes is
likely mnimal, as the results indicate a
l'iver-specific increase in NK:%jcells and a different
rati o of N nucleotide insertions at the V-D and D-J

compar Bikeh B b AERThaS et RGHY Frrichen A0 4

esults),. | sol ati on of .| hocyt es .
oS S bROLB 20l ek BRSO AR B Won, Beaton
t MOU@hoBainy siffle EINsUsp@IslonStih IDNEM, B FaScamd 2 mM L-glutamine.
Bedf'ord, MA) to obtain single cell suspensjons in )
ORERroBYSFESre 13sed 1y EWMALng irubyaisiBNETer EADTAMONDIE 17an Tris HCL

| yse (N [ Ln [ s
ISP EBY 'S B bA3eL P8 e ubliged 1D AN U Ghinbd woes o
CPhdretiRe, i9ahoDRPEA CONtEY Nidigetbibed 1fmPhétyassni2ngeh of blood was
San Diego, CA). To isolate blood |ynphocytes, 200n of )
biedslaidawith Aieolt-Baque (AmershpaoBiospgeiss rprales Faierden) and centrifuged
Bi 0sghen la. S d ' o0 ek
att HOGDAE T B0 7D B DS By R PR PACHEE R P iBtace. The
| péretbh@t eavithh@() evas twaiskal with §inl wf DROFMES WES ead 2aVhL-glutamine
5m of DMEM 5% FCS, .and 2 mM L-glutanjne to coll ect .
Lo qableridRSy lkocyten | oS HESe i MR hORY RN G tasked twice in
V%?E Heflcg W ' E_l‘@}ﬂam 7 gadéﬁ { ° ended
L-g ultwgrgﬁ he %{/\An??ofé‘ﬂ%en ri f%?a?@o at 40 ar?g at 4°C and resu.Sp n.
r asPBREIIalzid e fiPBSHBSAmetiid endlysis bt tuveetlyaudtrest medjum for proliferation
analysis or in cell culture mediumfor proliferation
studicEs. Flow cytonmetry [0202] Fl uorescence staining
was performed as previously described. (Forster and
Raj ewskyow Eptbmetty | nmunol . 17:521-528 (1987)).
Annexi nV, 7AAD, and anti bodies specific for 1gM 1gD,

9, cerfelesta wisDB&forBrdOas ibusl cribed. (Forster and

T i S e e

c-1, , (BD Phar m ngen, San go CA) or CD21 L
( Rojevesky.efion, J Smmpiagd 7:521 528 W P87))s daneripV Hoeildsand antibodies

Wer e. COoRj t T PE~L3e : )
oestit s a5t ﬁ%a?ﬁba@zg’ggpé\s EnPs s, B2 WP, G043, Mac-L,
SORPIGYE ¢BD Pefint(eh eSarl Didger SCDHIeEbiesclenceyedaa Diego, CA
fixed and@g\nal _zeggﬁsi ng t;}d(gel:(%?sgal i burcE BD ) o . . )
BiWssT Hiehco8t0TARE YeF§ £onuayle i &% S¥H S PR - oY -t ome; Of :
Hcast o ARG R AHGEPEER. iy Grome, or biotn

gﬁ&%ﬁﬂﬁg&i l@;ﬁ@ﬁ%‘g ere {18&9%% with gt?é%ﬁ:{ﬁ&iﬁ &)%%gg‘af/\égsto PerCP. Stained

oluti’on, ecul ar obes, Eugene,
dicslbowsre dixed abdrivhdlyreDSing dind FaCHcelibat(BDEBOs@encgplSanilose, CA).
B-cells were MACS purified by

In vitro stimulation of CFSE labelled B-cells

[0203] To generate a stock solution, CFSE (Molecular Probes, Eugene, OR) was
dissolved to 5mM in DMSO and stored at -80°C. Splenic B-cells were MACS purified by
enrichment with MACS beads coupled to the anti-B220 Ab (Miltenyi Biotec, Auburn,
CA) on the LS magnetic columns (Miltenyi Biotec) according to the manufacturer's
instructions. Cells were then washed twice with RPMI 1640, resuspended at 5 x10

cells/ml in a 5mM concentration of CSFE in warm RPMI 1640 for 10min at 370C. Cells
were then washed 3 times in ice cold RPMI 1640/5% FCS, resuspended in RPMI



enrichment with MACS beads coupled to the anti-B220 Ab

(MItenyi Biotec, Auburn, CA) on the LS nmagnetic
weoloaned4q M | t enyi Biotec) according to the  PCT/US2006/019404

manufacturer's instructions. Cells were then washed

twice with RPM 1640, resuspended at 5 xIO 7 cells/m

in a 5mM concentration of CSFEsjn warm RPM 1640 for

|Omin at 370 C. Cells were then washed 3 tinmes in ice

cold RPM 1640/ 5% FCS, resuspended in .

RO /56057 S B ot 25 DL apSFamstasshintosp at bottom 96 well

R P, Sl Pl 0B gL it s

cANY deedingl toadeatritig. IRogintiSi aded2wtrermse fFi(atd), fragment goat anti-
concentration. The stinuli used were pure F

ah' )2

fmeesedsM Goie/ mbitlapksgs dmpgmorescaaly/ West @razf%(sPe% ta (25U/ml; R&D
I nor esearch,.. G qve, PA L- .. . .
SR Mo ). Yo CAlaD 53 R o Bscience), anti-

n ») . - ’ ).
I F10 50 LSS D5 A 3naemit o
hnnmunohi st ochem stry [0204] Anti body specific for
al pha Boootdhistochetnestaetin (cl one 1A4, DakoCyt omat i on,

Carpinteria, CA) was used at 1:50 dilution with 30 mn )
[0204] ncubaAntilodyHeeatificniin elpda epicotpeusde racaw 4¢lone 1A4, DakoCytomation,

pretreat t. of tissue tions. er.f or med | 0 .
R LESHE L kR SR e i
B evhPprehBatiRfit 8NEssGOEEné VafpedfOimedinaddnM Cftdkte Blffer, pH 6.0
mn prior to inmunostaining. Binding of primr

y .. .
afori3fody at §25°Cs kept a5 98e ders1 Qs ansk @otaddto T Agr aaddifional 20 min

Biotinylation Ki.t (Bi.ogar [ . . Lre
bty B hlnfiliitie B SRE e MIRAES bty M isMeCpafihvas detected
WBdifg GAUMM Bidtinyetion Kit (Biyedre sSMdeicall oWyilnut Greek, 1CA), with 3,3'-
m nute. [0205] F4/80 specific antibody (clone CLA3-1, ,
Sélla@’tﬂéﬂoenﬁél.n,e @M)g tu sﬁ;\@}e’. wadlides o Vexg  cpunterstaine with Mayer’s
C ' nmg/mM for 30 mn. Tissue sections
\A/eﬁ?%l%%?(gﬁ]{l ?oggtrggmv?\ﬁqt h Proteinase K (DakoCytonati on,

[0205(3 ost r B30 Spevific ktifody (Soné G1:ASt1, BErot&i Indi, Rglapgh, NC), was used at a
primary anti body was detected using a Vector Eli e.é%c . K
k pencenfzatiosrof Qg mit B B8dninp Jissps srehians o Prerdiepigd Pl Proteinase

i@gﬁ%{o%q%?%%%%gﬁist%%ﬁc %Z?«S%ﬁgﬁe& Wt rBlN@%g;of%nmary antibody

stal ni ng
EWaﬁ aghaﬁdd using @ ‘GeetoNEIpd A@f} kit &V tatorpabptaieiss, Baﬂgxgumc,rCA), using
It em con_International, Tenecul a, , ccording .
t 941% ShyEAlGS §@é%ﬁ‘@?m§omerﬁﬁﬁ@gi‘%ﬁgﬂax%{b§%faa 8&2‘&1 %?{ ?&nm-
ells : | L ke ApePTaY hiSita Agop@sis Detecti
020655, SPAPICFGELE ot RS e gepLsr LSyl ss Detctin
Mt l{¢herficer intéivetoml, Teatesnlat 64A) escording Ito thgapanufagyrer’s instructions.

Labeled apoptotic cells were detected using DAB/nickel chloride as the substrate. Slides

I

—

were counterstained for 5 min with Methyl Green (Vector Laboratories, Burlingame,
CA).

[0207] Collagen fibers were detected using Sirius Red stain (Luna, Histopathologic
Methods and Color Atlas of Special Stains and Tissue Artifacts: American HistoLabs,
Incorporated. 767 pp. (1992)); H&E staining was performed as described elsewhere
(Luna, Manual of Histologic Staining Methods of the Armed Forces Institute of
Pathology. New York: McGraw-Hill Book Company (1968)).



[0207] Col | agen fibers were detected using Sirius Red

stain (Luna, Hi stopathol ogic Methods and Col or Atl as
wokoogpeaw@l Stains and Tissue Artifacts: AneriPEIUS2006/019404

Hi stoLabs, Incorporated. 767 pp. (1992)); H&E staining

was perfornmed as described el sewhere (Luna, Mnual of

Hi st ol ogi ¢ Staining Methods of 5 he Armed For ces

Institute of Pathol ogy. New Yor McGraw Hi | | Book

Conpany%kgg&fééefql? %%L’%n%g [earrangenent anal ysi s

[ 0208] ext rac rom e I's positively
[OZOSEel ect 591 Or%vacs:Dl%racteHH nat! "ilslblgas fc’ve %l&(et%y oanﬁtlg€ n)lagnetlc beads

ccordrng to nom ¢ 758 o Ki

ValigreiaBidtéy,) medvediagt tar Gendnipr DNAC @dolatiahlAkl( :(Qﬂdgen Valencia, CA)
equi val ent of about 103 B-cells) was used f
SRR SOproBok NG, bl rastvalenb of Ghaws 16 B-cells) was used for

ol o e B o5 BT Rl S bty it R o erfirgusing v,

amHBl EHEVBE Br pfibfery dfekiffcofor THERIS,iQ3Y arah@l 83e¥}; dfamdids and JH4E 3°
or JH4A 3' priners for second rounds. AU prinmers we

Syﬁ{nﬁggl@e@r dhe Bregand pepisd I’ﬂf\/éﬁtjﬁ‘lé/éf PEimess dor seconc? rounds. All

(
DBHLGHISST Gyt M Hiodg i (pfetl ks By Cplofl o e
Crouvhdrfl miakt 93 €, 1 mirlatle08 Gyiand 15 nfid AE72NEN;830cynkes {bmin at 95° C, 1
the second round,  usi n% 2ml of the first round

r s el G Gand Lo ait B Chvecre dpracios gherseagast mopagymsing 21l of the first
B T 9 a3 BUSTrk 2 e g v sl

| BhcYdrdd ahto Gl PORSSTORS vadtep@ietto gl CaglehsdnCAY. DNANGom individual
standard vector specific pripers. Interstitial

c6ploBigeag n@aﬁneﬂlaeéﬁ%wnméz@gqg SENdaKdAIECoF SRECHIRTIBRS-
froma liver (each froma different |obe) were stained

from eagh.<aHii8] 1ageﬁlq§gﬁtlmqoﬂ\hl te pictures of Sirius

red staining were made 1 n polarized Iight at 5X
gni iy d 0% tained fi
[02095"3 ssuertg):i:% %?gdﬁhﬁé&vﬁé?ﬂ%ég@% glpj?dlﬁ; teald lgféltet Leo g);avr‘rlgrreas ained from
t eachnsimel. Bierk andtvelitel preigees af Sarivsasd staBMg wate iadesiaqivlarized light
pi ct ures per a

(4-10
céhé ul%l%&m%tlygc%ﬁ%?ww@ ol %ﬁhﬁh%ﬁw@r giﬁ%@t%mle%rlmhole area
%{%Q b ftHéTbﬁﬁ&E t6 BRGSe thietal 1R8sARA Mas RientibHl til@ each picture (4-10

(Interstitial collagen) was quantified by
lvtmcawbs mer i amrgel).aiYabseld sosstifutivglye couaiming s;allagenagﬂereg electronically

;f@etj I{lﬁa%)%?gnegi\%mﬂmetaﬁo(lm%ggzht% ls& g ngceﬁ%lal collagen) was

pl ﬁﬁhﬁi}ed gyem QAR WRhlysiE sofiiwiage FUAReRANNBgAE Corporation,
di rectly conpar ed between different exgerl ment s

b&teamirgtown. BA). dQuapitifigationeisi disnanertiy asbitrarst peits Qegprrelates to 1000
p%leﬁy).nﬂle z%@glﬂjt el @nount of white area cannot be directly compared between different

experiments, because it varied with the intensity of Sirius Red staining.
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Results
B-cells represent a major lymphocyte population in the liver

[0210] B-cells have been extensively studied in embryonic liver, the major site of
hematopoiesis in the developing embryo. However, little is known about hepatic B-cells
in the adult liver. In this Example, intrahepatic (IH) B-cells were phenotypically and

functionally characterized.



B-cells represent a major |ynphocyte population in the

liver [0210] B-cells have been extensively studied in
weredpoyeiise |iver, the major site of henat opoi eBCHUBIW06/019404

t he devel opi ng enbryo. However, little is known about

hepatic B-cells in the adult liver. In this Exanple,

i ntrahepatic (JJH) B-cells weregphenotypically and

functionally characteri zed. [0211] After enrlchlng t he

ynphogyt e | at i,on .f rom PBS- v .
[021 lipr op or%ﬁgrn ‘%‘Peﬁ]ng él‘éq I1 cyg ép ?ﬁi&ﬁﬁg )(/)hls te%]IBSn d liver, the
%%B ortion Bf IBaRUE wap gedrified BRistegting for (IIDIQ) aEB\hBéage apmlnﬁc marker.
L/6 mice, B-cells represent_about 5

I ;m’pﬁbc]%%B/C( puch & 786/ tuge, f-eglls| IRPESER ﬁé‘? of TH lymphocytes
| {}3@9 3;,%@%’ gft)% ir%té‘ﬁd 9 10t Sﬁé why. Cel a%sbl%fél RlrBkr fcffqmcé‘lls isolated

cells were shown t
efpmes SvérgWhs +~dDx mézopwkmm cenwe@DERIWmAto ¢>qms§g1v1 IgD, B220,

imlar to their ni.c.co er
ZNH{' Gt s Do h ATy rBorT LenHisRe bprmtt 18 taymd B and
Qa Wsﬁbvﬁﬁ ﬁ-ﬁ?—%eltlsy & ﬁé‘ﬂ exprcrss Bhd CDU3 laANBIAL B nﬁﬂ@e@é typical for B-1
ata not B- cel express CD5 at a |evel

hmghmnamt&aB celia(da@en@@lhewnbrﬁ{@ -esdld eBpress CHS gt leyedhdgher than that

08P e tond B et b 1556 Bad Eocrvel Bh R BIRAL (6P 1B). Higher CDs

a&tvblé%}é ﬁﬁlcaﬁ(?@ﬁﬂcéﬂveﬁﬂwnal Badell detimatidl. (CSaghé tl., ##6Immunol. 3:467-
(1991)). IHB-cells express CD23, but at a | over | evel

t K2 ( Il)énI}éB@ﬁHb p}émqsssil'é%? |bart a@ﬂwf‘éd?‘fe&&}@n@?kﬁn&s@ Bjgod B-cells.

[ 0 n

B-% 1I Ssur u% Qﬁ]il g er 1SE “{hghe_%ll&p%ng g[g_}]?glll a?‘FIM(}E\ Splleé’S“f B-cells, but
Talgper tHageoh BIoodV\Bchlli elgﬁi‘ d B0 Tebr Egshhen vafh tdpeskto expression of
mar kers, |iver I1s are .npst r to faq]ligcular

S Bhoon matlirs B ro-cplre meosts Bupt © taien P st Brig ikl

conpetent [0212] As liver is often regarded as a

dest i n?feb&’cfb]ﬁ%@ll@%(ﬂe"f@ndtﬂbﬂﬂggo) );%'@erﬁcr' spe et al.

| mmuno Rev. 174:47-62 (2 it was detern1ned

et her, ig M (C I,
o2 R DR Bk e PARIBLIE KA DB AP B! Crie o

t Iﬂ;atnutzcblaﬂ&l' dOAtgs62 2000)).Hie wias deterniined Wdaedwgt EiBiceleratre @ro-apoptotic

ko g e RSesSBom ro RuRl SEstE BRPRRORL R ey anslocats
t q’r il 3% RheSR BB &1t§ B! &f hElcRudnRAbraRt & ¢els undergo apoptosis.

shown). Thus, nost liver B-cells do not show a
prﬁeuhleslpo‘élhmlnﬁ upotoaﬂB{gtqfshenamchpeﬂh sompgise rto e of éplemc B-cells

a I e 0 t

COPRLI Gt B il T TR 502 PRL o g Bgposcion
Tf&@oﬁbﬂé PAGL higﬁeﬁlaﬁﬂs‘dr oy apdpt@id serBhn Qyéﬁa)mp’ared to spleen might be
response to mtogenic and B-cell receptor crosslinking

§elai¢df<?réléﬁ@ﬁﬁs WW@PhQﬂﬁ’éﬂ iselgl®thct eri stic which
[0213(]‘|I fier The Lf)%ﬁf@fllttl'v@lcldﬁamty of B lymphocytes in response to mitogenic and B-cell

receptor crosslinking is an important functional characteristic which differs substantially
for B-cell subsets. (Morris and Rothstein, J. Exp. Med. 177:857-861 (1993); Philips et al.,
Immunol. Cell. Biol. 76:332-342 (1998); Erickson et al., 2001. J. Immunol. 166:1531-
1539 (2001)). Hepatic and splenic B-cells were compared for their extent of proliferation
and upregulation of costimulatory molecules, such as CD86 (B7.2) and MHCII, in
response to various stimuli. Interestingly, the proliferative response of [HB-cells was very

similar to that of splenic B lymphocytes (FIG. 1D): the response to Toll-like receptor 4,



for B-cell subsets. (Mdrris and Rothstein, J. Exp.

Med. 777:857-861 (1993); Philips et al., Inmunol.
w@edoe/128u@l . 7(5: 332-342 (1998); Erickson et aPCT/RSD6/019404

J. Immunol. 755:1531- 1539 (2001)). Hepatic and

splenic B-cells were conpared for their extent of

proliferation and upregul ati ong9pf costinul atory

nol ecul es, such as CD86 (B7.2) and MHCII, in response

to vari Ll l.nt.eresti ' LV T

Rl T o SRR s orRE R e LAiRing i greater

SR tB& bbseBcd, P Rocint 6 pidskhse ¢fIL-4.1 Tiee grestien psdiftrative response upon

Toll-1ike receptor 4,RP 105 and CDé? zgﬂfﬁu' aht'?l on i.s :

tIgM seasslinkipe ubsMRESHFE DtET FHNIE GLSFIHRT gty guiture without an

g{z{%gérﬁ)ﬁaﬁ LB ivaS FRRS §RE ﬂ-4pbfﬁd RbndiftedtRRPLESRRERAfatus of THB-cells

| T-&. e greater proliferative response upon |gM

ciu@gStddnly OB Souprygutaionr @LGetB). ik textent of vpriegnlabén of MHCH, CD86

| HB-cells in _culture wthout.an ogenous syrviyal

205 P el SRR 1SS VRS VS SR LAY TS SR Rl G5 FICS. 1B, D

st.at sicel I's suggested by CD5 upregul ation

(@Cgé%%@h%)cext ent of upregul ation of MHCI I, CD86

and CD5 by all stinuli tested was very simlar for |

li ver BEitceli resineblgsplenit B2(qellegnd ap nobpigyapryenis livet origin

shown). I HB-cells resenble splenic B2 cells and are .
[0214hot of Bewrlls yioradultl livar meyi tgbres@it ciskidyali hepadia| B-cellyggneration from

may, r epr esent ,resi dual ati;¢ B-cell j r

Ry BBl ey Al ey, SR RNS nh it boflf MEARN BB Bltved as are
NEY1ERWB(RM 18k hoitlor@sniah T pddsisthBoriginl of intrahepatizdBictlls, genetic
organism To address the origin of intrahepatic

Bausdyses of fsireY Pé reavengementyverhprforyd- Fes IRgHiad mon-tomplated
ﬁﬁﬁ,ﬁ@gﬁlﬁ%g&cﬁg ard 5! ASHE tVﬁ%ﬁ}fioﬁkoﬁf h@éﬂﬁka"i‘tﬁgel(s'\%ean@ated in the

€és are seen i1 n the unctions of neona
BeigBiyosicd@ner dinéidr tonwhitehas ibbery aepocted ifureB] csilwi (Beentyo J. Exp. Med.

Va1 401 5 oA SE B et Gb 0 lml - e 2 R ek, SBence 250:520-
9 %?;L @9@5‘)4011{ dSRRke, J¥BIR Kplenit 288 BodaMR-c8BOhad2ktensive non-templated
( T505)) adult - spl

I n"contrast, pl enic and bl ood B-cells
havdesideandditives.n farttemgs|dds dmmaiodotsiScld 75ddBe (B19Y); Kepler et al., J.

(Kantor et gl , | . ¢ 1175-1186 (1997) :
pmiseole o2ty TN, * G 3t G gm nagleg adult tiver
S CHRs HRfd dothatddaB e desvaidiidih shledRIcelly sPNAgYbl@snice or adult
wer e conpared to those derived fromsplenic cells of 2

danpuss lond Becedls. Adlt HBrselbemprkedlyr differdrqns negnatal B-cells and resemble
| HB- cel r kedl. i.f fir e . I

S o Syl Soc TSR gl SR The svere
Bn@bkSofi M, 1 heéleotad i Aéonatad Batetls ¢e0.5 Thethe WaD gorection and 0.1 for the

nunber of N, P nucleotides in neonatal B-cells i .5

f &Y jumaioppThis Ackqteily diféerent fromy 8.5t (Re4P) f4rihe t\)ﬂ%ﬁ?ds 4r% j( 3.4) for the
| bidk i - 6aMP1i?8%nd blood B-
+ DY IR g 1coflS fifthe pfMivkr tol Ahod) Blert Anel) 2 5aVPYReing bloo
adellg alkd appear( diffefehbindthe lengtheofabeir NG and RHjunttionisy 8is difigrence is on
blt}?eogorggrecl)fl bseing statistically significant, p=0.1, student's t-test. IHB-cells have fewer

N, P nucleotides in their VD joint than in their DJ joint, the converse of what is reported
for conventional adult B2 cells. (Kantor et al., J. Immunol. 158:1175-1186 (1997)). The
difference in the length of N,P insertions in the IHB and adult blood B-cells might be a

result of intrahepatic B-cell selection. In addition, the difference strengthens the notion



al so appear different in the length of their VD and DJ

junctions; this difference is on the border of being
war@biisitscal | y significant, p=0.1, student's tPCEEB2006/019404

| HB-cell s have fewer N, P nucleotides in their VD

joint than in their DJ joint, the converse of what is

reported for conventional aduligB2 cells. (Kantor et

al, J. I'mmunol 158:1175-1 186 (1997)). The difference

in the leggth.of N P.ins d
i AR o, 1L ol B iy
Snf@tinftibn Bypetigérhl B100d Bheellsli f f er ence strengt hens the

notionthat liver B-cells represent a true intrahepatic

popul ation with no_significant contam nation by
per i phresll fcﬂFHbléePB“%gB’foéls B-cell role in hepatic

st 20 LI 1o, e LR S 05 108 v
ﬂgu(?e]'dsa?ﬁ ?ﬁQWS %r%&ﬁ?}i“ &1%1511’@ Bnich 145 B-36Hd WEh WT animals. The

Ca 4 induced liver injury
nodyl indacdused injury wiodehwas psaindurvddch a pronounced necroinflammatory

necrai nfl ammatory )i ver OCCL rrln ery

der < Sl oo e Wi STt QP B, iy Sl R heonic repair
V}g&ﬁé eThlyfl'l&ielT%@coﬂﬁ&rﬁ@% ihehes Qﬁj aH@aIR@éeoM many w1dely utilized

a

tage over many wdely utilized liver injur
ez mJl(rE rgodede Kfé.gt s@mﬁ@sonLePSJPS&ﬁ%)A)ob%%ug% then @@‘bxlil%ﬂt induces

ul ces.. gengral hepat ot ,
a%ff‘qelf?ﬁ Ihe]? 0 aélﬂtg,gra eL, ﬁgygzorzt ?#é%deﬁ nciﬁ;{n e&gﬁg mmune system.
Yo, ihtBleSiR3y, inghy found tWaB Eam thé dilyerPare qiafts:ulanlytslansmve to CCly
iver are particularly sensitive to CJd4 appli catlco(ﬂ4

| aplisetion. HiRtrsHgwabsts dpp rrpipRgtagly 19dolddy @Ylaftfaﬁ treatment as
after

hRir P OSBRSS T IS i, et
uthad fieetpdtht ddatd hmsfshbwn)s Boodayt 5 éﬂataaC@htmEh‘mm)B c@llnutalyers recover

5 after a 4 injection, B-cell nunbers recover (data
n@atas%\ﬁmwn 0216] To test whether B-cells have a role

[021 61:'2:| |4| Y?‘g &%ng\%}ﬁ%ﬂ:lelaﬁ Gefi€RA a role ﬁ'ﬁixjer ﬁﬁﬁﬂy%ﬁ%paﬁ‘i‘ Bﬁcdllrﬂeﬁment mice

epat ot oxl cl ty studi es were used
Birc €Q1, cdmfulced @apatotoxsiy studi¢sn wetrogsad. fide Bﬁ:&lly@ﬁ@lent mouse strain

carrlesat eted deletio |on of;

BB P OB U6y SCEP I GEIREON o i Tpr b gg e rnmunoglobutn
aﬁéﬁngéﬁélfpﬁerﬂa AR BrlRAYY assBably Qﬁélfbodﬁl@ hdabyIS:ham gene and, thus,
prevénts B-cell and anti body generation. (Chen

| preventsRiend] andsangihad s senetalvna) §Chentve ¢4, b gppunol. 's. 847456 (1993)).

d f / -
R e L R R A
[021 7}15 S es sqlc xktdnbfrEetgaseusil Hdpatob@panpuey;t sssapsed iblyi the release of the

enzyme ALT into serum_24 hours after a CC %&featrre 1
wdiepaioaitd snecifyy epppe Adrdinjersasparchapreafiqr ¢l JRptm , ' was similar

| $n 3 50 PWOBATH/OMibd 319 OR)C R is ANR! dtRficus from histological analysis

(FIG. 3 and see below). Interestingly, however, there was a large difference in the amount

of collagen fibers accumulating; Ju-/- mice had about 6-8 fold less interstitial collagen
deposition compared to WT mice one week after the sixth weekly dose of either 1.75 or
3.5 mg/kg CCly (FIGS. 2B and 2C). No significant changes in the number or location of
F4/80" macrophages and smooth muscle actin producing myofibrobasts were observed

after 6 CCly treatments (data not shown). Thus, B-cells appear to constitute a non-



(FIG 3 and see below). Interestingly, however, there
was a large difference in the anount of coll agen
wo pdwenssiaccunul ati ng; JH/- mce had about 6- 8PEDUN2006/019404
less interstitial collagen deposition conpared to WI
m ce one week after the sixth weekly dose of either
1.75 or 3.5 ng/kg CA 4 (FIGS._£B8 and 2C). No
signifi cant changes in the nurber or |ocation of

F4/8Q+ na es and s e
i RSP A0 EN U PP LU PIISROUEEAS in repone
(tdai@,.not shomn) Thus, B-cells appear to constitute a

nonredundant cell poei?ul ation necessary for the I|VfieCCl - duced
[0218]t o devkd tspt Whether Bee lh%lﬁgfézil Ithmé%‘f) TR5CEE gpse ot LAl mduce

ur)Z %%Cr%hgle sp st;ae }4&%5%& Joid Hpﬁéﬂaﬁe tisSud fe@hﬁ‘ eﬁeptafbtoxmﬂy was

uce I'njury or,
rih@y@d avi nmagmhyhaithloayaaauer(maﬂa,t ascANIESQmSQSelp@r rdestructlon by a
hepatotOX|c Lty _was induce

G50 B -l TP Tyl by ANIT is
: & REtoifer amatt TiA10¢e018 Cand hepati
PR Gy T o om e
r;mmerfchymebbeﬁs ﬁ@dfttat@phnxzaép&nd@nﬂ&a & @8PY)-ofAfist B aveeks of ANIT

duct e |Ihellm

CeimSR, Gob Bl 208 DEBR Y B ENE 0 pan W mice
V@%Sﬁ&fos@lw fEdﬁcfeﬁélﬁ RS Wbserick of@Scdlle ik Iézba.ﬂtwd tiollel systeims.

about times | ess collagen dep05|ts than WI m ce

[0219]Thus, 'fq> lexensing Wheﬁhéld ircsepsing Brrsllapebe a9pVRIeEPflslepds to more

at | east,t t 0

roPERhJER ARNR oFEE 0, e SPACIER A" L BEtell mumbers
POMIASKER C&2 Culf, | DT gl SMecBAFQ?)*I@WMdG(]IQBQ}) sinopared 2@-tB@%rrespondmg
increase in B-cel] nunbers cKa

i 667Blgm W' yqlmoi grglge )weée) v&m IS Q@h%@&&%ﬁ? r@arosm developed
i ea%/]?[?]‘%g tg” @{1{)69473% § € THRCHbrokie MR WhAthcti%ed b less collagen

rosis eve oped in the BAFF-tg and
Cﬁﬁalde@omm t}mhsaotmnnsBALBroosmcx (daie ot shewr end Shblens/., Proc. Natl.

Lﬁg@z ((:nglél An%{ fléﬁ%\m(%%ﬁoagﬁ) {}Festlﬁ%ygkgovslle{lﬁf ﬁlﬁeB fEc &7 transgenic
16853 %bot O8RS %Q%uﬁ@gﬁ&)ﬂageﬁ AERISRS b DHBIrYWITORERBL6, counterparts

e BAFF transgenic mce bout” twi ce the anount of
c(ﬂIGaQBDl deposits as thei r V\7F C57B1/ 6 counterparts
(FIG 2D) B-cell deficient and WI' nmi ce respond

di ff . ..
under s B AR g Gy EicheblE MEBEnbiRl k in RECCH, inced injury
o0 SRS P ] oson s

S%Eks%‘fstr&ftmﬁﬁefﬂe 1deétics i o nissinchat gast Wede m@eedlm Bvarsdctions of B-

5 days post a single CO4 challenge, Inter
TenEdetinat and gont@gtne%‘% Lriandod gevstnoet 2 eipgls, G shilshes, pterestingly,

d(ﬁ)%éf stal Hﬁé, Qfetécﬂhé aﬁ!;ptbtné UEls, dhowed that desp1te similar initial injury at

day 1, Jy-/- mice clear apoptotic cells completely by day 3, whereas in WT mice some

dying cells are still detected even 5 days post injury (FIG. 3). When staining sections for
the tissue macrophage specific marker F4/80, it was found that as early as day 1, there isa
small increase in macrophage numbers in Jy-/- compared to WT mice, which becomes
very substantial by days 3 and 5 (FIG. 3). Thus, it seems that in the absence of B-cells,
macrophages are better able to clear dying hepatocytes. As the major cellular source for

collagen fibers is a population of myofibroblasts (Rockey et al., Clin. Liver. Dis. 4:319-



day 1, J -/- mce clear apoptotic cells conpletely by

day 3, whereas in WI mce sone dying cells are still
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mar ker F4/80, it was found that as early as day 1,
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3Rbiftok&d. MRAbrétfashgart ﬁ@ﬁfdetéwabl% at Asy rwsmu;am devek ih 08- aerll deficient
source for collagen fibers is a pogul ation

m}ﬂdfqob?f@]bms?@t By @k dpwereraW T ntip Shawy (rapy tfirg myofibroblasts (FIG.
@3%9 g?éa?e(&o ary %ﬂ@%:ﬁll‘f‘ﬂgsﬁ ?rla%i?cﬁ;)hﬁ!gésh@ effRfidiSly remove dying

asts the injur 1 ver 'was al so
mpatboyteﬁ maiMedd ta»r @xmlraﬂmslaaba off mumﬁbdd:tl@@q asl eveatuaffzyresult in the

%r@%ér %yg]ﬂggri gl gq\igxlggq, Bpte vﬁgrlh.: lgrég Iﬁrgbﬁ %n%?g rgcen{ st%y (Duffield et
myof i bpgl ¢ (F15G6-6 (20} fn@&%@h@]@s I agrer S’novshh@o play distinct,

|néb|I|ty of macrophages to efficie y renpve ng
hegpatiog yrokes dma;zg Illga1d1mmymnérrcgalr rmagpqagmth@f mn the absence of B-cells,

of i br obI eve AFLER
d Bi?sll??%ﬁp cgﬁ? agcgﬂg'f%fl 60%9%% P{erl% I 1 u?cggl PGuing are
I%QfépgntﬁhleMw{anffleld et aI J. CHn. Invest
115: 56- 65 (2005)) macrophages were shown to pl ay
di stinct, gsing roles during liver | .
r epai rCDI4f et T gedls dp ot W@u%éﬁE@“’oé Bgll%wggmﬁcant degree
t hose nacrophages that contribute to recovery fr
[0221] nf anﬁma@seys wbethe mipeadedicipnb el easlls alsp;llaa%@|¢¢£%°éal fibrogenesis, 2

f §661|138 g?@%i nguc%g é ﬁLmﬁ teggeergrﬁ%léé ?E%ﬁquﬁlea g\gglte ﬁs’lfsbe that lack both B
whet P ekl RGeS, @mfn’r ckllls ('lA[S:ﬁb |G B eellsapemal-X ef git cells (TCR §-

in fibrogenesis, a series of CO4 induced |iver |n£
ek p oI PR ey SN ORES Imetamfcﬁfcm aygopfohsteadn oh e EEEHERH @kground was

2ﬂ$jqdl( Cglé\lé{gtfl(lﬁA ]&eﬁh 854| {.h%%hl %11&%/5\@2}{0r e & sha—wed dissimilar

MRS EntdK Sdltagsd ldapdtitich CARIGE 1@ty Rikm méatlhblﬁ wﬁhECCh compared to
geneti c background was_used (see Mat e

[\/@pmgm’ga)te VX coneismarts fF1O. Féh@d ﬂata,ﬁo&@ g&%}/- mice, lacking all
l}lpc#tgg BAIPY ré f Iﬁ\(]) l g&pn‘p 921 10 A8schiid O Oreceptors, show

treat ared to appropriate
V\Ipﬁﬁxhﬁizm’lp ants fqlf Iréﬂucﬁomndlmhn;tmam oollaghowedumua@a: gompared to WT

;nggq?er ﬁ"}lxég ﬁlﬁﬂ h?ql)ll'eé gghp%ﬂ?i)slllgﬁgarr:t crgﬂﬁg?l%talng@#@b\}mce lacking only B-

0 ' Fi&e1GhE PReldinithé €CSihbdabf liver fibrosis.
coﬁ éégdr@aeggétﬁf@&gﬁ&%%ﬁpar ed to S\?I’ FI#I ce (FIG 4B).

This result is very simlar to the result obtained in

m ce | BetdliglednlliyeBleiobis is aniboduésiependeniml y a

prominent role for T cells in the CA4 nodel of |iver
[02221i br os iBscelB-aaeImedlaib dodah effete sueh By gafigen; pyesentation, cytokine release,
ag}l or céil—cequcc%?acg regulated by co-stimulatory molecules, and long range effects via
antibodies. As T cell deficient animals (see above) did not show any differences in
collagen deposition, B-cell antigen presentation to T cells is unlikely to influence liver

fibrosis.
[0223] To determine whether B-cell regulation of liver fibrosis requires immunoglobulin,

two mouse strains that have normal numbers of B-cells but either lack Ig in their serum or



[0222] B-cells can nediate |ocal effects such as
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| mckigrogibiHeMRRie satfaed, duf Gab sdczeted Ial (Chan ef 4lm1{uﬁap Med. 189:1639-

5}% 3595 (2004)) lack both surface and circul ating
[ r{é bul | n, whereas mce expressing a m gM
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not secreted | an et a . Exp. Med. 189:1639-
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E%E&Be;e@%&@m? Mithts bie hby etrdtddPPa (Chant &i ai., ah dxp hibded. Wy 1639-1648
C

{1889 xghossdthe §§gé Howes %&ﬁ%ﬁﬁ@g@%&@?@ HEi2, oggtrol BALB/c
aln’lce FI%;( ?%Mjﬁjl s, B glé %@ﬁ%p‘é Q)ﬂsc}xé %gtﬂg])oky of leup thdubsd ﬁ@éf&ibrosm are

degre Iver rosi s as Wr control

B&lnﬂ{ody I‘,ilmdepetﬁd%hﬁ Tt 5 ateWonitsy, thet-tbe dbgred bﬁﬁbl@m@ mn #WHE BALB/c mice in

pat hol ogy. uced liver fibr

" Rresnehtpen & 19@%@%% PR (D i ed BpIeRtely because of

f iRt hobfinY CoRb & s%ﬂ@&%ohéhﬁéﬁ@ﬁﬁe&i@ﬁ&fﬂ tﬁﬁétﬁnﬂlsls Both LMP2a
ower than ih previous ones (FIGS. 2, 4, 5)

pamdsntﬂng mqusb eclenise weke positiveriontl. henasicry thapefare, thsse mice as well as

and/ or ent. i nfecti f t he Bot h
LWE%?I’%‘ﬁ */F%ﬁ%‘é’erf eﬁ e r%rﬁglgg 11?@%58 for H

hepati cus; therefore, these mce as well as
coisasaemdi ng WI strains were kept in the quarantine
facilities. Discussion [0225] In this Exanple, it is

[0225flemonsty @ie Exafidle, it @nepRirhted Bhat dhirshepaty Bsedit represent a sizable
Si zabl e popul ation with phenotypic and funct honal
: ipap\al@m@r Wb phenotpie s funghenhEhastCteriigEEFBAKPE fgt of conventional

t gtcells 5% 8l Uy F@ég Ceo%e@vg tstﬁ r@%re@ 190 E6nvaRESBE B2 cells and

convention I's an er ate better
i lﬁhdye@’@ﬁf&ﬁetbéttbgm espaski toKigh cmsl;lhmng withpitesrpptemegting 1L-4 in

i (90" 5 9o b bR A Bl hPul e s
been known to contain c-kit" pluripotent hematopoietic stem cells that could give rise to
multilineage leukocytes (Watanabe et al., J. Exp. Med. 184:687-693 (1996); Taniguchi ez
al., Nat. Med. 2:198-203 (1996)), most B-cells in the adult liver appear to be BM-derived

in contrast to self-propagating embryonic liver derived B1 lineage cells. (Herzenberg,
Immunol. Rev. 175:9-22 (2000)). IHB-cells are likely of the BM origin: VDJ junctions of
intrahepatic B-cells contain extensive N nucleotide insertions, with similar total average
length to conventional B2 cells. Notably, expression of terminal deoxyribonucleotidyl

transferase (TdT), the enzyme responsible for N nucletide insertion, has not been studied



been known to contain c-kit+ pluripotent hematopoietic
stemcells that could give rise to nultilineage

wo eukoeitses (\VWat anabe et al, J. Exp. Med. 184:PBLUSHB6/019404
(1996); Taniguchi et al, Nat. Med. 2:198-203 (1996)),
nost B-cells in the adult |iver appear to be
BM derived in contrast to selfggropagating enbryonic
liver derived Bl lineage cell s (Her zenber g, | mrunol

d’f‘la&}ﬂiz ?ﬁﬁgﬁnﬁél EI CO)%‘IZ)S Iy ;’I‘%ﬁ aeﬁ’ e pgﬁir :Pscd E&‘?QQO@%C%}%@ aﬁwI formal but

xliRAS ! piRsibility ekat thee aduls Biéd BAS]Ls wid persrated an theotiedr in a TdT-
aver@ge | ength to conventional B2 cells. Notably,
alepe Qi@ﬁhlelﬁ term nal deoxyri bonucl eoti dyl

[0226]t f anstS 14 it i & ov%{‘ MATB-ER Qﬁﬁséﬁ’hﬁp&%’c %tlbodyqndependent

nucletl e |nse tion, as not been 'st’udi edi n ad
lfokein thBdeedophereof ailver ﬁhnmsuﬂpdtddn@anoﬂ?e?sh@s@ msdel likely dependent

con et Bresi] Thation: vy e 81 P o B Sgtln 8RS Pl et fipgonstrated for
@Y&%@eﬁd&ﬁ&&eﬁemksef &ﬁﬂétfén(l\l(bﬁ? %ﬁ]:e hB-ckfdigsficient NOD.Igpunull

I's shown B-cell s play an inportant
aanidi Bméy—deph%mdeN@&mwmﬂld ot develogdnailsisrasninsyn-ggpgadent diabetes

f | br osi %{PP8F 94%‘@5? ﬂl@%ﬁ% 9% ﬁ%«%’ & trircPaqjinr the K8lid tion and/or activation of

nper a

oziutgteﬁﬁiv'esl‘ bAR. IB&eeBReRL. d}emp SMFz@.tﬁYle 1049 2068 ¢1 986)¥oorchashm et
di abetes i n nonobese di abetic

Bal; eDiabelies 1461 %rt4RABIP Ghin ucheléﬁ éIVeBQ abp| 5-1’8@’6‘1 for gy regegyed for lupus

hiebhcirh dhe RIGAR, B ide Sl Bt REREDARALL of systemic
agRoiaihirinal (Chat efdig i Bipt M D89: B6RO 6482 99)aChumerad., J. Tmmunol.

ig«%ﬁoég%ét@%%;pi%g al. Nzoi”@% 7 ﬁ?@? 5%32 3%%( @g?éﬁdln both cases, an
4§nt90%31g grﬁ%gg&tﬁagn? %Jr%cthaglsﬁrﬁjaﬁﬁed"\ﬁft  BL %ﬁlci%ﬂ‘ B 1cell Bolvement. (Chan

requilr Itis in the %enl
f amn it Evpt AMdJ8£hbé&9ef646|(é9&9);l\WI9nged@lL fibetgsY BAIRI-2587 (2004))
aut oi nmuni, t

[0227] / 59- 158d4 %}gf&gﬁﬁ%@g@ﬁtha@] Bﬁenelfseg)ﬁ?at jre f%hutllvely devoid of B-cells to

16049839 i6398hentGh @’ﬂ‘)r&fc holdgy. INTTRéASH normal in gross physiology, B-
g[g §592 3596 (18r19 z) hi If)d(‘:[)th gcyases an

andll &efctyentmﬁepm&én licwlat Hensrisin netivorksl Gt et1ad, febxp. Med. 187:1009-

A ook RIade Bl TLDABTTl 8PS0 Slgpl Rt s, 2

5§le%'5§399 2SR T64 2009))) fol @22 Adsodibtel bpishdivanipl the intesti@aheyer’s patches

been used that are constituti veI%Pdevm d of B-cells

s (Gelgviaeet il fieiogcitere o8y BB Pl g opgone subset of NK-T

12 klgrg}?%? O{T?I CNu u)%r zgﬁ}'rs] cﬁal %’@C&b% 32001 8 eséjﬁlfldegzlﬂﬁ‘ﬁave defects in

EJQD4 NECbelllﬁJ}],cﬁ&OQBamﬁgzﬁﬂ( £998) ,Pr@:)nbi@ﬂl ezccei Sdi., US4 97:4766-4771
Med. 187:997-1007 98) Endr es, et . al

Néﬁ)OO)%garlc};gp g@ps( £99%) )ot o2 JFle Yulesaribsd 8eveloprgental/funct1ona1

e @btdidl witleMRB-SelPaéfidia indicate that B-cells

(goﬁIi @’kulénégﬂe“?sa e%‘gfsencé S s 1068 (193191333 and

a imfireetty affent ched p%lwgsmsm(ﬁf INIe{r fibrosis.

[0228] Since T cell deficient mice do not show any difference in the development of liver

fibrosis (data not shown), a CD4™ T cell defect is unlikely to account for the strongly
attenuated liver fibrosis observed in the Jy-/- mice. However, a B-cell dependent NK-T
cell subset that expresses Vai19 containing invariant TCR (Treiner et al., Nature 422:164-

169 (2003)), resident in murine liver (Shimamura et al., FEBS Lett. 516:97-100 (2002)),



cells. (Treiner et al, Nature 422:164-169 (2003)).
B-cell-less mce al so have defects in CD4+ T cell

wo covet12samo (Baungarth et al, Proc. Natl Acad. SedT/USM06/019404
97:4766-4771 (2000)), and perhaps sonme ot her as yet
undescri bed devel opnental / functi onal deficienci es.
Thus, the results obtained witdj the B-cell deficient
mce indicate that B-cells indirectly affect the
e T il
day¥eh apBRIr DLt ity edspdndinos r@lc( danhacmmid te poovhice batlfiﬂﬂ and TH2

gynfeg&aﬂgése {(Godfex Pober sClbsbroeal 41 1 10al 55, DDA aen quatities
@Q}ﬁl t%? ﬁ}?ﬁ@ﬁgﬁﬁhuﬁ\%e InGRE refiihinatl (HRafey et al., J Clin.
eXpresseS

al ni ng |nvar ant Trelner et
dhyesNdt1dr16 792288 G004 ))6Bo(R008Nped dﬁ&rm@m m tivenfibiresss development
| iver ;Shlnanura et al, FEBS Lett.

("26523- TRGH(QaEDAR PO 8 B PRIRAEERSY VB SR Ay oclls was
tf§e| 1§’ ﬁﬁ#altel? ehb S8 0h HbEE mbKit avafhils (i alkWE Whe t®kddress the

‘0 respond In a rapid manner and to
ﬁbﬁdﬂf@@nb@ﬁd&hﬂd:ﬂwoa@dnﬂ'dr&nt WeT cyilokilives fibfoSsdNpesthaless, as RAG-/-
al, J. din. Invest. 774:1379-1388 2003%% gLi_C e f
il isbaw anhibionye! ibeasis t@ a gmyar ertertAsttCThdyi s, grice, a role for

rf%ﬂqglg%gh%{ éh Jwaﬁt 8Q§e5a{-r§§%f &Y f§lthét developntdnt (B ahdT&s%lls of various

pronounced di fferences in
| Tlineagesh llsbmqﬂled ’ﬁlﬁmetotgptﬂnmnﬁle|datacsﬁ)lgg¢st theit eisher denLPbrestricted NK-T

shown) t hat onventional , Va 14 JCR NK-T cel.l

f5R FhatUFRIg e ?ﬁ%&?]gﬁ sr{}lo {f’ﬁgr ‘éeveéopﬂbenhéﬁ Eheh o Nadhrd22:164-169
a(\g@b%)z%k% Eéiﬁautaxhdrﬁm_ RRQIdOh RIS $n tHeeflroLie neihifested in the CClL
non-

nonical Va 19 invariant NK-T cells in liver
fMﬂumﬁllspathkmemhem@@b as RAG /- ani mal s show

i nhi bition of flbr03| . B- I g
022940t i ci BRESHE é\go pg{av?,o&s gregFr egll I‘fH)\{S% trgfﬁ% Eﬂ%/ﬂ)?g 1r§.eﬁ1%h and mIgM-Tg
ORie) rd%ﬁ&l%ﬁ@ﬂﬁﬁﬁﬁﬁﬁméglbbﬁlﬁﬁpfoddewcﬂi ap vesst sh(oB'naﬂmlt 'Entlbodles are not
cells of various lineages) is inplied. Thu b
t requitet @ dewglgp $1CLs Idvcas; lives fibrasis. b2t h %Nkf B-cell numbers
LAy GG B BRI P i
ae(te@?xarmug fmcﬁhmﬂgglzs 3azj43@17 §26f)](;1§);) h&.MP2k aloes not only mimic BCR
mani fested in the i nduce 0 icit
ngﬂﬁjlnﬂgblﬂtvﬁ?gg‘?ré%l‘%%ﬂa} SRR SR BV R Lﬂiléga%ﬁ gk e Lo,{,FY 1:5529-5534
@?E%gﬁ?‘bégﬂd 'ﬂoﬂ%ﬁe@ﬁeﬂnﬁ o€ . POSEPM '(2'003)) thus, ﬁbrogenes1s in the

ul'tn production, it was shown
aﬂﬂgMgﬂg ¢B:-A) eninothat egpicsed meQ@H@ISOIFfaC@CB@Rl ma@@ 300-500 fold
I|ver fibrosi

u@?hﬁﬁ@PéV§“@%€Qmﬁﬂ?ﬂ%%é@%ﬁ?éggéﬁ?%%%gles an "Bkt 189:1639-

S ‘I'&tﬁfim R %§ée9é%d0]§oﬂhrfff&ﬁ@ ginedbadvieloped Gasofirosis t@hn extent similar
no 317-327 (2004)). LMP2A does not only

maricontBOR 'Ehnqn alnq Becellbrele i iliyge fibrastsdpathelagy agp%m g antibody-
iar}dlgpeny ent, suggde%tlr?gt thajt it'is ‘}nedYétécP Iby fhdctne S26:.?,?.55’3;%01<1ne secretion and/or

cell-cell contact) of local B-cells as opposed to potentially long-range effects mediated by

O

B-cells localized elsewhere in the organism. An antigen presentation role for B-cells is
unlikely to play a significant role in liver fibrosis, as mice deficient in conventional T
cells show similar fibrogenesis as their WT counterparts. Moreover, LMP2a B-cells do
not have the ability to bind, internalize and present antigens, because they lack B-cell

receptor on the surface and also show similar collagen deposits to WT mice. Together



(2003); Portis and Longnecker, J. Virol. 77:105-114

(2003)), thus, fibrogenesis in the mMmgMTg (JH/-)
wor@e/1241ad express a transgeni ¢ surface BCR anBCTras®06/019404

300-500 fold reduced anti body titers conpared to

normal mce (Chan et al., J. Exp. Med. 189:1639- 1648

(1999)) was assessed. Both mawgze |ines devel oped |iver

fibrosis to an extent simlar to controls. Thus, the

cell. role r e

i?‘ﬁs dag );u%%cs{ g}?laién% tlsgﬁéjfe §1tﬁsn Q@%aﬁ%&t QﬁYoclﬁf;ﬁ%E?g?gﬁégloﬁ \;/vhmh may

by Reddined i parf by ahd IH(}Bmells éeﬁltetlllwmmn]ﬁdrmally él is-possible that B-cells

Icé’ggit@gﬁi’?ﬁ @l@a@;ng‘%g’lteg B@@@g@e&o ?@%e&é’rl, %6 -nrgléxgtl rsare very small
%' ﬁm@‘é‘@ﬁ”s@ ct}?erﬁﬁl%ﬁ sm An antigen presentation

's is unlikely to play a significant
[0230] r ol e iThel nemdts prckentsi & this Bxaowlclefd o1 egreempnt with reports that the

fq%gli\ég %ggagj@,@gfagéﬁge‘gﬁq%\g? i%ggha\’rvi{ﬁlggrgl qen@ﬂlﬁde@%ﬂ n%lenectomlzed
R3¥H elaeco%Eéﬂll&plérattéa lkatsnﬁ@heh Rk Q1. Nehinz leangd (@ingh et :779-783 (1998))

antrgens, because they | ack B- cel | receptor on the
andﬁm&@@nnhcaba&wwb@dmmw easnpasesbie @@pcwa§escoeugow (Shi et al.,

t t.h { t
gﬁa. ]}/at? Sf ézp]? ‘S%lt @Sﬁbg%a]lo%gg ll’i%%&? é 9593&#'@%2% Ilyﬁ‘sﬁ’tﬁosm induced by
ke @ﬁilsﬁfs&ﬁalrﬂar@&ht dgiaélté hﬁ 111dﬂE’ase¢:ﬂ|1§3 ~delf ldn@derttmommred to control
For t hat B-
e S e S BB AT P e i
n%g_téer & E:t?oﬁ/ SR b Sgeﬁgﬁ@tﬁ ﬁ%a:ttﬁ:ly&e@(ﬁﬁ&‘éi(ﬁﬁs RLEIDARE For CCl, and

resul'ts pr ed | s Exanple are in

agNEB G by lwwvtldswal ezpﬁnhmfed:thmt coultbexpiagn g dicrépapelt.i c
damage i n_response

cant!ly,m
(0231151 encBeaHFEHoE B AR B SRS HaP At I LS ¢l dh bafh mice and
W thBBt-ki § ?(m'ouseﬂ?s%eﬂﬁ% 6 k928mhic s@I&oélsﬂpatlents chronic
mce on BALE%) background conpared to appr opria
cBweH aketivatioBhieswiting fromPaegmentett CD1AcxgTessien leada, to skm ﬁbr051s and

94 10663 106 1997)
SOSRA CIRAE SRR moroves o o

' f‘x‘fé @ﬁﬁﬁﬂh&d" ﬁ%ﬁﬁﬁie'luﬂ%ﬁlbsﬁie%'ﬂa paEpa v th §d])er6@eﬁh‘fa0éxh1b1ts augmented
mce. (Ferru et al cand | mmunaol . 45:233-2

(fe8&yationThed dinflfrematerse sespangehthaf 459 dikiely fondeadk FCb rﬁbmﬁc changes.

repe te damage (as is the
gﬁﬁ%‘%?(‘f?gwyiogﬁdﬁﬂ\%?%g&ogy low | evel worminfection
[0232E0u| d Bx@indithisHyampicdsseaitrnaye ispRABH ndBelreddterization bﬁadult liver B-
as al so been associated with fibrosis_in the skin

besth Pﬁﬁﬂd@tl%@mw diveily. dqrponsfrates iaginle 4% R-eHer? P)SS‘}?D{nglr following
a 0 BteC involved in th
Sl iy, TR Sy TSRS T, pEgRIE ol in
epﬁh@lﬁgy i ﬁ‘t&@edgs comliideisn This, dlss sesaltsl prasesedrivensi inglicate that B-cell
(Saito et al, CL Inves[:I i OP; 1453 1 2 2002)).
MBRiagRnists may bty bf PHRFBE I BF AP DT D ST ung

tissue of a patient with scleroderma exhibits

augnent ed
J Example 2
Pulmonary Fibrosis In A B-Cell Deficient Mouse Model
Introduction
[0233] Pulmonary fibrosis can be induced in animal models by exposure to bleomycin.

The intratracheal administration of bleomycin in rodents is the most widely used model of



proliferation and inflammatory response that are
likely to lead to fibrotic changes. (Kondo et al,
w@ydookps1e0 73: 220- 226 (2001)). [0232] In sum tPQEHUS2006/019404
Exanpl e descri bes the isolation and characterization
of adult liver Bcell population and directly
denonstrates a role for B-cells in tissue repair
foll owing hepatic injury. Thig Exanple further
denonstrates that B-cells are i.nvolved in the

pat fagk ﬂlgysmOfBlefotnpd,‘nQﬁ'a?cyﬁﬁﬁﬁ 'a%énptlﬂﬁ caubB R dotiielIfl hE %Hllht':lﬁil injury, .

presented here |(§% t hat, B-cel | antagoni sts
pr oV 52 BECRH L e?/éadfcﬁls fdeiaduction "ff |’W§’P‘§Wﬂlﬂnﬁﬁ dﬁk"l)fer A
%aﬂlﬂiﬂe 10:Pspo (WOM) Flfﬁﬁraﬂ%sgssgr@ aglv?re@eirld ; f\ﬂgﬁ Welds, there is
use | ul monar i brosi s can
b TRHUGG TR 4 RLFEh et o) e i otis=BPEghy ehaya at
TheBiceit deﬁmemmimadﬁemﬁmm&yﬁaﬁm etposiie 10 |b!%6ﬂ}’dizh @xlill{i)lted enhanced
i.brosis

b1 ooy 8 il TR B & bt o HAE o ise Sorrgerienba

and epithelial injury, in part via generation of free
r adMamstiefs dwliMethersct i on of inflammtory cyt oki nes.
.(Sleijfer, Chest 720:617-624 (2001)). Fibroblasts are
~activated, and by two weeks, there is significant
fibrosis and caol |l agen deposition in the lung. In this

BRI e coibny AL Gt b dlalghent M ce, after

sust ai ned 2%3@ m G exposur e eonyci "H, exhi bited
- [0283hance864d 1131’611 ﬁ'rﬂj wldefisinimiag fibrosis as

conpared to wld-type mce treated identically.

Mat er i asstafied BiahiooBxpbhee [ 0234] C57BL/6J: wild-type
mce with normal B-cell function; [0235J
[02861L29820hgihy 6 wildaypehor: Bediddficiehefriicd wert asebtiaally Su;sﬁ:ﬁednﬁl@l a

Bl
B CIREh ARGl Radh] iRt s 4BE) B v o
a Stlessiyeinneleties at7dagesy lpvelsof (50 In=é%,mit 3¢ 0o 9p uOP (n=8, wt; n=10,
conso?hlg)kggotg»@bgera@u&féazv =5, ko) or bleonycin

sol ution at osage eve 60 (n=12, wt; n=10, ko),
~or 100 =8, wt ;- n=10, ko) rrg/ kg (total dose delivered
over 7 §f‘§‘)e Nfeasurenents [0237] Body wei ght and

1028011 C 2oy e M T e S e a0 ot Bty Ve wer
i nsufhbdized ani Péy, 28 A Tungsedmoned] atilted utithaland fixed in 10% neutral
buffered formalin, Lungs were stained with Masson's trichrome to identify existing
collagen/fibrosis, and immunohistochemically for e-actin to identify the degree of
potential for future fibrosis. Propomon of tissue area occupied by collagen or actin was

determmed lustomorphornetncally using Metamorph® software.

Results

- [0238) Administration of 60 mg/kg/7d bleomycin produced only modest a-actin
accumulation by day 28. Wild-type and B-cell knockout mice showed similar a-actin
levels. (FIG. 6).



buffered formalin. Lungs were stained with Masson's
trichrome to identify existing collagen/fibrosis, and

WO powanediset ochemcally for a-actin to identifyPehes2006/019404
degree of potential for future fibrosis. Proportion of
ti ssue area occupi ed by collagen or actin was
det erm ned hi st onor phonetri caldgy- usi ng Met anor ph(r)
software. Results [0238] Adninistration of 60 ng/ kg/ 7d

bleonyc uce -
[0239] 4 ay g s&rafi 1088 e‘flalﬁg Wﬁ%ﬂnoc cﬁl‘é@&' Wﬁdd@fa'té"ﬁb B¥tensive a
Sectth | @bumu&ﬁbh Nby edegl 88. (Wﬁ-t@)e Euﬁlﬁ&w sh«ﬂamdnrsducam smvival and

of 100 [/ 7d bl eo CI n ce der at
ey EreroraoqHn IRV R B By fisg. (HPRE-(yA9d
[024O]an| mal & %aﬂﬁ%f tﬁ@é%eﬁ&l&ffth \ighoadtthts itat it dgaddeYof B-lymphocytes
eve

greater a-actin than B-cell knockout m ce.
(rEdhﬁSs t}ﬁ: exTentioflp@monpB2@RpsiThed eewnbessustiveldise sustained bleomycin

experi nment nstr e _absenc

PO s S 28LP St e A ey dieedP R e sop sy of Broel
adi‘l@ag%ﬁﬁ%nﬁ)?stre%ﬁ ﬁ'f%?ésmaédrﬁ[tmiﬂ?ahal fiefarkibglanfibrétic condltlons of the
exposure in m ce. Accordingly, these results
prMmamysuﬁgnrt the use of B-cell antagonists for

treating fibrosis conditions and, in particular,

fibrotic conditions of the pul nobnary system Exanple 3

Ki dney Fibrosis In A B-Cel |EXmhpté 8nt Muse Model

I ntroduction [0241] Uni | ateral ureteral obstruction

broduces prog eLaRIbER IR B HERigRMos e

degeneration, and interstitial and gl onmerul ar
fibro (Nk ajima et al., Kidney Internationa
%@fﬂ%ls (2000)) In this Exanple, it is shown

IR AT T ——
\'X})ﬂ%gucéyaféﬁfgékﬁe Atﬁ%@ué’%oﬂﬁﬁéss%hc Qulﬁlﬁ%‘la]a éﬁ'@]?aﬁbh&bnd 1nterst1t1al and

ce with normal B-cell functlon £
I gmﬁﬁrulgttﬁlﬁomm @gmjlmagt elelKld@@fIméqr@cmonﬁ{ @%2 01 2313 (2000)) In this

Ullater Ureter 4 t
f“i‘mﬂllﬁet?te} %t% U 1ca?1t %19%6 ga]xglg(ﬁ:’ttet?grﬁ el.g;'ed ﬂaﬁal fibrosis in
b?ésﬁ@r%@ td VIR B &npaied to wild- -type mice.

Materials And Methods
Mice
[0242] C57BL/6J: wild-type mice with normal B-cell function;
[0243] B6.129S2-Igh-6™€"/J: B-cell deficient mice.

Unilateral Ureteral Obstruction

[0244] On Day 0, the left ureter was isolated, ligated and sectioned between ligatures in
wild-type (n=10) or B-cell deficient (n=10) mice, aseptically under ketamine/xylazine
anesthesia. Unoperated wild-type (n=5) or B-cell deficient (n=5) mice were also

included as normal controls.



wi |l d-type (n=10) or B-cell deficient (n=10) m ce,
aseptically under ketam ne/xyl azi ne anest hesi a.
wo@paeated w | d-type (n=5) or B-cell defici eneCT/nsHN6/019404
m ce were al so i ncluded as nornal
control s. Measurenents [0245] Body wei ght and cli nical
signs were nonitored during thgsl0-day progression to
peak di sease. M ce were euthanized on Day 10 and both
ki dneyge gﬁa}é and fixed in 10% neutral buffered
formalln neys were stained with Masson's trichrone
oid
[02451( m’rungﬁggi m capﬁmggor@g%\?é% H?B%tgl%!d entﬁ ??h 1% day progression fo
dp@kehseraﬁe leemWe]&I ewﬂtamzfedl tonrRayf 1ewbbeth kﬁlhwp@ rttmmdoand fixed in

QL R R SRR i R RPYaT I SHEieA e ASRR s ighyome to identify
SQ)ElEtW%" SollaBEFHbioRis] A BhmEMHi AWEHREhidAUE, foBuGRtih to identify the degree

deficient mce exhibited a statistically significant
29%@‘rentmtfonﬁ1tum fibragis.i Mrepoadion n@hsﬁ@ﬁ-@g@ﬁe@cp@led by collagen or actin

e C erparts (.FL.G n cally
ﬁﬁfl?tglglgﬁ?g%ﬁ{?w é'glff’g?er%ﬁal yusﬁ@c%%&%aﬁ’e? tftvzérrét itial
coI lagen (FIG 9B). It will be appreciated that these
p&ehsltsogi cal conditions constitute two cl assi cal
mar kers for the neasurenent and quantification of

[0246{ | br ot Fell6eigi TU)B-cé1D AéfdiektomicavexhihitddQ sBtistizhlly significant 29%
deficient mce also exhibited significantly reduc

t taskUPEen dn | Grestdh staRltE GEPaEddisivgH-Pe uRiPRas §3§eo9f\) and 2
Pg%u%t@ﬁlsl% g?ggllkfﬁcaﬁi gl f%&u&l'éhghi n&@}ceﬁ@{i @@%ﬁﬁaﬂ%@i‘ %}&ﬁégl(}. 9B). It

was observe I cl ent
ewvgll bk raplbrhaa&ﬁiba‘tcthesefpaﬂn]agmﬁl ¢drldBio8 Dpnsitete atve @ldssiGl markers for

10). [0248] The results, of .these experinments
d &eomeas anﬂé%qqaﬂgﬁ%?éﬁégg‘&méof’ RAbcyt es reduces

he ex a feal Lé'séﬁlbht@@'bh HichmlHFeduced tubul
[0247? 0249] ﬁ@ﬁ o) s%?ga%gl %Hmtveﬁgﬂte ﬁttﬁ;leC exsto ent of EfifticuftlyfeHuce e

e)dpiemomt{EI(b.l Bg) | andlucs@hﬁqamﬂsosngfeawﬁuh@alﬁhm e ptaéllng (FIG. 9D).

I@SE%% Ih% z(:‘hu a%rggé I\%'%ﬁ%}’g]gé’ ]}1’1 %—Cgl% ﬁC]Iel’l{] ice even in the

S‘d’@&%ééf&j’lﬁyﬂsl@ 9b; BeLdd FI@NtGPONIi sts to treat a
variety of” di sease indications associated wth

[0248] nf | anThae aesplts o sk experimatodgmomsizatehat the ahsence of B-lymphocytes

Ant'- Ol\/bnconl g : I ncrease in
Lyl iie hRar SRy RS VLS ST ERE S, |
[0249']'r eat nemE | sisefdti6h itam [HE2e0EntASE @Qﬁﬁﬁﬁéﬂ’tﬂl)edldumd fibrosis injury in
Ie2 pul monary fibrosis is induced in anlrba
ple model systems is substantially reduced in mice that are B-cell deficient (see
Examples 1-3) strongly supports the use of B-cell antagonists to treat a variety of disease

indications associated with inflammatory/fibrotic pathology.

Example 4

An Anti-CD20 Monoclonal Antibody Counters the Increase in Lung and Splenic B-Cells
Caused by Bleomycin Treatment



by exposure to bl eomycin, and the extent of
bl eonyci n-i nduced pul nonary fibrosis is reduced in
w®2wmel1bs1def i cient mce. In this Exanple, it isPGHUS2V06/019404
that mce treated with bl eonmycin exhibit an increase
in B-cells in their lungs, and inportantly, this
bl eomyci ni nduced increase in Bggells is significantly
reduced in mce that are treated with an anti- CD20
ﬁﬁﬁ%ﬁo These results provide additional support for
t: use B-cell antagonists to treat fibrosis

G D A P—

fby ekﬁkﬁsuﬁa(ﬁeblenmybm aﬁ)dlyhd)extblnieoﬁ/\bleanaq:ieénm& patmenar fibrosis is

\}f‘gi]tdg?rr(;élnfrr/rx%zie egig]f‘é;lg Inﬁg%g | vgmé@ﬁﬁm %tfy thato mice treated with

AﬁfeQ gblhze%ﬁlblt-rﬂlemefe%@ﬁp@lc@ﬂé/ iBER IR dsZ &id MRSortalE N thRthleomycin-
hrough the mouth and into the trachea. The m ce were

anmlumdsmereasb i Blvells wmgmﬁmnﬂmee@@eckm mierolbpberg|treated with an anti-

| g@@ ‘g(gcgyAp rs]g %\%glt%%r/%y aﬂ@%)na sﬁ&ag%%t%tr tl% P& B-cell antagonists

imt&@d@ﬁbfdsg%ﬁhitﬁbn@n days -7 (7 days prior to
adm ni stering bl eonycin) and on day 7. A separate

group of mce received only PBS intrachacheally and no
oMrderiqls apd Matkods] 0252] Ani nal s were eut hani zed by CO2
on Day 9 and | un s and s Ieens were col | ected. Lung

[02514nd splléethl,S Wéfﬂ?épéutc Bﬂfé ledniee i WEFkS cols 28¢ swerlehlé??d for the

PP IS, g0

t lubﬁs andsegntvolumegdd HOrBIEOmptin atinB00 BengCed@0Oy rAmmosolizer. The
Isg?gpl m@eﬁmEC ng}ﬁ :f;%a%g %Mqrtéz!/%ézqthaeptg@ﬁg?tgg ttgégq’ @.ﬁ*} Wéglrcl:tottﬁe trachea. The mice
3?7%%69 aqrl I‘I’lf\é IU&] eijtﬂerrqn ldllﬂggﬁé CQDZOTE%!KIH(ER){IQ ranﬁroﬁp?dEh@nﬁéd "18B12,"

To 1sol ate nphocyt e-enri ched cel
pdpudlqiadcm B%@gami Ideg &J. SoAﬂplsHDuﬁﬁ'/M hé9lRPM PB$iotropesitoneally on days

to each tupe to bri thef me,to 40
Tho f degs by SRR dcrBY ot o 8 $00° ¢Sy T of mice
r REBeivRd lolfy @S‘lﬂtﬁcﬁﬂaealﬁ%d nU'tﬁhe?lﬂ&@ﬁﬁb?ﬂt ant was
di scarded "and t he cel | | et was resusg@hded to a

[02521i nal \Aolimeds vofre Gutirhniy y:QOe ondaysdgkiuggs ang pleens were collected.
tS gfuglg% ;Irnﬁe ape!r\r/llg dlgﬁeto ctlﬁé er l e\%st I%Vl 0% s%lssec{rg o l'lenI Horﬁ&g%nized and

e interface wds

hanussired tad 500nVedntdfugt ﬁmeC ad thldes-cotd RPAEL RANY5% 683 was added to
was added and the tubes centrifuged for 10 _mn at 400

x the ubeend miiuged Eur 10aminr 38Ry, € 4800 mopin Hifd CepiaR with standard
1?8{0 zsa't ‘il?l LAMET CarNAAE el SdBdis FAGRt Wi Bldti§Rnded in 10 ml

digestion medlum for 40-60 min at 37°C.

[0253] To isolate lymphocyte-enriched cell population 30 ml ice-cold serum-free RPMI
1640 was added to each tube to bring the final volume to 40 ml. The tubes were
centrifuged for 10 min at 300 x g (1200 rpm in IEC Centra 8R), 4°C. The supernatant
was discarded and the cell pellet was resuspended to a final volume of 6 ml in ice-cold
45% Percoll in serum-free RPMI 1640, underlay with 70% Percoll in PBS to obtain a
gradient.



Results [0255] As shown in Figures 11 and 13, mce
treated with bl eonycin exhibited an increase in
w@2@el1234¢ CD 19*) in lungs, and this increase MBUS2006/019404

significantly reduced in mce that received the
anti-CD20 anti body in addition to bl eomycin. As shown
in Figure 12, treatnent with t-l§ -anti - CD20 anti body
al so effectively depleted B-cells in the spleen. As

[0254hot ed ghe Emarfpxtee?zvﬂs hgbmme% aﬂLﬂGmdSlladSﬁ/icfsicbgil)gérﬁmC@éb heMI 1640 was
i nduced .in ani mal  npde exposure tQ eomyci n.
Aot s B Fron DR fos ) seman i ekl S0 St s TG Centra SR), 4°C.
B . anti ,
T R e e R Al ho s PACS e, B fua 13)
An Anti-CD20 Monocl onal Antibody is Protective Agai nst
CBesulfsnduced Li ver Fibrosis Introduction [0256] As
denonstrated in Exanple 1, liver fibrosis is induced

[0255] n ani Awishewe &l Bighyes dst pod U8 amice t@aled witinsleothgcinxklkibited an increase

0 - i pdu Ji.ver fibraosi.s is reduced.in B-cell == .

by P R EE ip i e i Se e SEmS Brtuced in mice tha
Clicéivied dhie @i ldDEY ahtityd9SinSaddsticy aﬁb_febg%eﬁll. Y AsedieGRdin Figure 12,
in mce that are treated with an anti-CD20 anti body.

THeatmeppwith the qéanDa@ apighodyplsorasfectivily depletefl g-cellsen tisespleen. As
e S0 T8 B BRSNS b BubT ol P B (a8 Simal models by

Bexymistired &p boh1yginantTHesel yredutte shereadre bupp&BiBe "conclusion that B-cell
devel oped at Biogen ldee, U S. Appl. No. 60/741, 491) .
wALagtR qushasan i<l R aritbody, are gifpctivern Gsatingdiresis conditions.
was i nduced by adninistering the chem cal carbon
tetrachloride (CO4). A dose of 1.75 m/Kg of CC 4

prepared in nmineral oil wasEPaamplés$tered once a week

for six weeks and m ce were concomtantly treated

S RPN A o P 0T e e i

control nonocl onal antibody. Mce were injected with
PB&radvdtiomt | bodi es one week prior to the
adm nistration of the first dose of CO4 and one day

[0256pr i or As deawhstsaeis e Bxaposelivdr Mhbdis iSaN@RedaN Snimal models by
afterthe Séé@h C(gl 4 dose, mce were sacrificed and )
| PXPOFWC far €L ux &N dbie avnt Amb(dsinsugec liverr fibrosis is reduced in B-cell
X ESs | Qe Of td agjmrker . : .
fi.br?osi S. I%es uhﬁ {@%f %{gﬁf} felAgt ggogifl\lﬁgwlnnﬂﬁ?g&ugg H%Eﬁce? hléver fibrosis is
esigmficansly tedweed if inbic® thas aeatseateddivitia e dntyC IOt Ibody. These results

%?{d%g%%%rﬁ%i@%% tlg%bs{aeg)ljf ﬁg]e;r{;g%%%?s t\é)Mtlgegt ftilzt]rgsis conditions.

Materials and Methods

[0257] An anti-murine CD20 B-cell depleting antibody (designated "18B12," developed
at Biogen Idec, U.S. Appl. No. 60/741,491) was tested in a mouse model of liver fibrosis
which was induced by administering the chemical carbon tetrachloride (CCly). A dose of
1.75 ml/Kg of CCl, prepared in mineral oil was administered once a week for six weeks
and mice were concomitantly treated (intraperitoneally) with PBS alone, 250 pg of the
anti-CD20 monoclonal antibody, or 250 g of an isotype control monoclonal antibody.
Mice were injected with PBS and antibodies one week prior to the administration of the

first dose of CCl, and one day prior to each subsequent dose of CCl;. Seven days after



| ess than in the control animals receiving PBS, and

approximately 28% 1 ess than in aninmals receiving the
we@oomwbneil4monocl onal anti body. Again, this ExanptEBUSI00&E819404

the applicability of the nmethods of the present

invention in treating, retarding, or preventing the

onset or progression of fibroti68-conditions,

particularly in the |iver. Exanple 6 Methods O

TeleadixthgCEly, BosesintceGoae ishérdived [20d 3brsAvdRattk@8dd and immunostained for
di_ agnosed Wl%h one or nore synptons_of a fibrosis

cg}?oqxi”¥e(§ﬂ°11§ fIP@%‘?P@HJSﬁ]@@éV@l%QW@ efifisosiscanpl e.
Exanpl es of fibrosis conditions to be treated herein
| Retygle, e.g., lung diseases associated with
injury/fibrosis, chronic nephropathies associ at ed wth
[02584 nj ur y/alisRERa hl?‘Fi(glﬁféjﬂ?YhJ é}@érﬁ%!f Yer ﬂ;f SI%QR dff tél%ooth muscle
i brosis (including, €.g., cirr 03|s
f a¢fimostaiging) on pedhals traated vgth ﬂmsamﬂl—@]DZ@haﬁmcrﬂ@*rwas ap’pdommately 20%

etjg I ne }%Id(ze % ass glrg%ﬁxgn%ﬁ%fa@gizgﬁgg}ﬂ%g%fy Zg% less than in
dhﬁlﬁﬁﬁrecfeﬁ%@olhentﬁltmtm@ﬂ&ldnﬁl Eﬁsucﬁd Wighil} llgg UXlafBR shows the

or humani zed 2H7, or a fragnent as a
F@Hﬂlcﬁblélibboﬁthe mycthedsmf the prﬁsemowf)ntloﬂ im mea,tmgmeﬁardmg, or preventing

e T IO A

accord| ng to any of the follow ng dosing schedul es:
[0262] (A) 50 ng/nR on dayné Iﬁ /n2 on days 8, 15
and 22; [0263] (B) 150 ngy/ nPX8H: 35%91 375 ng/ 2 on
days 8, 15 and 22; or [0264] (C 375 ng/n2 on days 1,

8, 15 and 22. [ 026BdthddxeOPhichi@it FibfRatEshdmdny t he CD20
antibody wi |l display an inprovenment in synptons of

[0259] he fi Brogiest GRsdséd @th dnB28 Hort By:@Pto egl sLTaNBErbME condition is treated

dosi ng reginmen, the patient is trea with rituxim
agccording o tihs pxenede deanmles mﬁﬁilﬁasmtcehojatlaﬂmotmbamchtm hérein include,

an a b ayv b6 in U.S P.N 6,316, 601
e st Bl ST R oS cBinBlcrispgtings associated with
r efj@yanessis fgahdy HbRSRAL @nfibrekik] 1itdrSEb@Yis dhcluding, e.g., cirrhosis);
i rprovenent in synptons of the fibrosis condition.
[ berd7and AecknBbiesis, spmedinweiting, esiuway disqyilerenand hetoimmune diseses

S%bggtlred k%thtqkﬁgglf%\%ﬂ ag gefé %ﬁlé% u.pgse:ggé F;Bﬂ%t Yeiéfus-host disease.

[0260B- cel | Shapatiedisi traateddwils nltISuﬂhhle oﬁﬁmﬁéﬁlz@f 2187 drag@iment (such as a
i.n_the_organ of interest. Eight mont hs

d
g@i’e ﬁa g ﬁPﬁereﬁé At digbedyd ghERPdmezer pmasmized 2 ine
[0261F €SPO nﬁl%fé?ﬂ%/ 0 ghea %HP&d}p fis CQhiRRRRe S qﬂ@ﬂe%lblgsg{ e@é&l > the patient

a predetermned | evel, “‘the patient Is re-
r aqecosdimeto aay o thei fn@ongﬁobmg sthedales:

[0262] (A) 50 mg/m’® on day 1; 150 mg/m® on days 8, 15 and 22;

[0263] (B) 150 mg/m® on day 1; 375 mg/m* on days 8, 15 and 22; or

[0264] (C) 375 mg/m® on days 1, 8, 15 and 22.

[0265] The patient treated with the CD20 antibody will display an improvement in

symptoms of the fibrosis condition.
[0266] In an alternative dosing regimen, the patient is treated with rituximab as set forth

in schedule A immediately above and with an antibody to a.,Bs as described in U.S.P.N.



[0268] Having now fully described the present

invention in sone detail by way of illustration and
wex@apbda4d or purposes of clarity of understandP@mUS2006/019404

will be obvious to one of ordinary skill in the art

that the same can be perfornmed by nodifying or

changi ng the invention wthin-&9M de and equi val ent

range of conditions, fornulations and other paraneters

Wi613164601 aﬂﬁecisumrpchetea GoRen B itst dh@irdtP B9 RéfeRAcOT ABAN the patient will
S eC|f|c enbodi nent thereof, and that such

&PW@&F%F%’CW%‘MM@@@%@&%%&%@ gorditipn |
n C o rrp o . -
mmf i a$ Aﬁf&pu & geg%ulbg ggaﬁ% Qfgeﬁég, tgg ggtgc%{? gﬂggated it ituximab as set
afqit ma‘folmdsler&nifh@ tegel ofitht Ipakiers'p @etiphetaltB-oellsoare mqmtored as is the

i ndi cative..of the l.evel] of skill . of those skilled
¢ Rimoptor 08119&@@%13?%?@1 e At Rf ideresti frdght APRnlg lgter, as the patient'

h%c@hﬁlﬂlt@& 05-BQN AhARNL YedpBh& SROE hfoltCoSRIR @ﬂ(h@[ﬂ'}sﬂﬁﬁl reaches a
i f each individual publication, patent or pa?

apfﬂdia'f@amnédl lengh ﬂs@g@@ﬁm i ad-tryatedhdith mdixiing b atdoydmg to Schedule A.

i ndicated to be incorporated by reference. What |s

Clained Is: 1. A nethod for treating a fibrosis

[0268Fondi t HagingSadwl By NGcrAPIhe Shra&nB I ntish 8hi dehd Betdil by way of
patient in need of such treatnent a therapeutically

f#l@tif@ [Qpeangfxapplegior Hu%@%qSIOfﬁhﬂag@ﬁﬂr@ﬁrst@dlﬁghé wiltbeodvious to one

R T s e —

rrinvlammbmfwmilmlanwﬁle wik leqiivaleni chnge Cel J:orﬁlﬁifcfn@,c CoratlldtivAs and other
hod_of claim?2, wherein said B-cell

' Th
e g 81 Be(s5aPY PRriRd HRegHoR 9T GBbSFPeitsgembodiment
thefegf Qndct'ﬁig sucg%gdlﬁ CD7 g@ﬁ%t%?%cﬁl\,%@é &%ﬁcompassed within

Cﬂiﬁ'ﬁwm&a@@ﬁ%ldﬁm9b CD80, CD81, CD82, CD83,

o208, (RS SRR T T 8 COR AR SR

anel aIdYtVS of tRORQEI Bp §1h118611t th%@@l ¥killed i fiﬁe Rt ﬂaO&}hfeB this invention
claim 2, wherein said anti body is a nonocl onal

aperfaesd gndigreihesein opmorated hesfonsttroid thé saphaextes, as if each individual

B LR S  ARBTR Ry it o

_Cirﬁbﬂjﬁb?a,tedl\ﬂibefeﬁer&l@al d nonocl onal anti body agai nst CD20
is



rituximab (RITUXAN(r)). 9. The nethod of claim 2,
wherein said anti body is a humani zed anti body. 10. The
woredokoesiad cl ai m 2 wherein said anti body is a PECT/UE2006/019404
human anti body. 11. The nethod of claim11, further
conprising admnistering a therapeutically effective
anount of a BAFF antagonist ta7paid patient. 12. The
met hod of claim 11, wherein said BAFF antagonist is a
pol ypepti de conprising an am no acid sequence sel ected
f i i elagh@UR: consi sting of ECFDLLVRAWPCSVLK (SEQ I D
NO 15), ECFDLLVRHWPCGLLR (SEQ I D NG 16),
ECFDLLVRRWPCEMLG (SEQ I D NO 17), ECFDLLVRSWPCHM.R
($EQ I B NeInd8or @%n%%bé@'éwm lsBd(rbehbd Bhbleisify administering
13. The nmethod of claim 11 wherein said BAFF
ant agof gtpau@mrpn inged of suahl traskreertt psiberippitineBy gifective amount of a B-
conpri Sielggnt omigast a portion of a BAFF receptor and a
portioﬁ %gé% 'stant regi on of an i munogl obul in. 14.
The nethod of claim1, wherein the patient does not
have an autoi nmune di sorder. 15. The nethod of claim
12. whe Mt methvel gfaflaiant, wisreintsaidtB-célk kntadonisvs amgamibody against a B-
aut0|nn%£ glsorder 16. The nethod of claim 1,
wher ei AS's#H* CBq¥ﬁ¢lantagon|st causes a 20% depl eti on
of peripheral B-cells in said patient within 24 hours
of administration of said B-cell antagonist to said
pat i entrhe dbthobhsT clEini ) viRfeit bad B-cell sthRécintigs@isiCD20.
B-cel |l antagoni st causes a 60% depl eti on of peri pheral
B-cells in said pati ent within 24 hours of
admnls ration sai d B-cell a i st to said.
pdti entlhgane thork ohele b d- a‘#le@vraﬁe}#% Selliurach auiigep 18 selepied from the
ant ago?@h §€iﬁ HT 88Y0,.9eph st LonrooicrA! 'cﬁﬁfﬁz atp23, CD24, CD37,
B-cell§ 1 n sal %tlent wi thin 24 hours of
adm ni ﬁD%)t,|(dh52)fCEéB,dCD7ée|OD7§nt@g%|@Dwﬂé §avd/6, CD77, CDw78,

Pe or ke RIS, S PR EBR8 LRER DB AR 7, LR
need ob, @9{@1{3 NPRIEBR3 aBEREN aRepACEal |y effective

anount of a Béel [ antagonist. 20. The method of claim
19, wherein said B-cell antagonist is an anti body

agai nst
The method of claim 2, wherein said antibody is a monoclonal antibody.

6. The method of claim 2, wherein said antibody is a monoclonal antibody against
CD20.
7. The method of claim 6, wherein said antibody is a chimeric murine/human

monoclonal antibody against CD20.

8. The method of claim 7, wherein said monoclonal antibody against CD20 is

rituximab (RITUXAN®).

9. The method of claim 2, wherein said antibody is a humanized antibody.



CD20. 21. The nethod of claim 20, wherein said
anti body is a chineric nurine/ human nonocl onal

w@nioshexdyo agai nst CD20. 22. The nethod of cl ai PCRLS2006/019404
wherein said anti body agai nst CD20 is rituximb
(RITUXAN(r)). 23. The nethod of claim1, wherein after
said B-cell antagonist is admd4iiistered to said
patient, said patient exhibits a decrease in one or
nMoe Mtk efeshddf offcl im0 whedfh ﬁ_ﬂﬁﬁﬁib@ﬂiﬁ/ is f8l Audh L8Mody.
prior to admnistration of said B-cell antagonist. 24.
The nethod of claim 23, wherein said one or nore

kerg,of fjbrosis.is smoth nuscl e actin _depasition )
g?rlco! g eme Boi clam. Tpgri eCOPBRINGRE GHiminigicRng 4 therapeutically
wher ei @fradivalantohtlo s BAIFE ARLASeNLShid g ni ster ed
to said patient, the extent srmotﬁw muscl e actin

st ai ni ng observed on one or nore tissues in said
patient is at |least 5%l ess than the extent of snpoth

midcl e Thet mathed aphickaimo b d.e mhstein rsaichiBAIIN eantagonist 65 a polypeptide
tissues.i.n.sai at j-ent ior to admni,strati,on of ..

Lo g poehPrsifl b ShER achl 'Quchfe ALAUCKEA WEM sfdup consisting of
wher ei BCFDIEVRAWNVBCSELK @ERID NG 5), ECFDTIIVRHW ERCGLLR (SEQ

to sai ﬂlapat gg(st the extent of snooth nuscle actin
staini hg ob¥PYEY on BAPLEVEBWEVPCEMILs in(8BQd ID  NO:17),

pat i entgci t Y e
A e i o e A v o SUGEEE
ti ssue§SEFQI9NQ@:1pati ent prior to administration of

said B-cell antagonist. 27. The nethod of claim 24,

wherein after said B-cell antagonist is adm nistered

t 9y sai t lent he extent. of. h nuscl e act.in )
{93520 DuPAE iR SRR TREE B SBA o coube usion
pat i enprdtéin afonlpeilg A0Rattes poktitanot REBRRE GBEcpdlr AP M brtion of a
nmuscl e actin staining observed on said one or nore
ti ssueSCnskng gipnRftandmmynoplobul® adni ni strati on of
said B-cell antagonist. 28. The nethod of claim 24,
wherein after said B-cell antagonist is adm nistered

. t@gqsai j oft t I L Ri -
obtervall chiBal of A S Sherth (60 PRSAL a0 B ay autoimmune
| east @@pidess than the extent of collagen staining
observed on said one or nore tissues in said patient
prior to admi nistration of said B-cell antagonist.

=3

15. The method of claim 1, wherein the patient is not at risk of having an autoimmune

disorder.

16.  The method of claim 1, wherein said B-cell antagonist causes a 20% depletion of
peripheral B-cells in said patient within 24 hours of administration of said B-cell

antagonist to said patient.

17. The method of claim 1, wherein said B-cell antagonist causes a 60% depletion of
peripheral B-cells in said patient within 24 hours of administration of said B-cell

antagonist to said patient.



29. The nethod of claim 24, wherein after said B-cel

antagoni st is admnistered to said patient, the extent
w@boosntilagen st ai ni ng observed on one or nore PCHESW6/019404

in said patient is at |east 25% 1| ess than the extent

of collagen staining observed on said one or nore

tissues in said patient prior 4m@.adm nistration of

said B-cell antagonist. 30. The nethod of claim 24,

wWhgr ei mhafr@kode¥ daiBr L&l Herdh %ﬁgéﬁg%‘,iai arltS AN AIsSE 85 86% depletion of

to said patient, the extent of agen  stai ni ng

obser v@eripierdriz-cells inpraid patisstiwithin24houts péedministiagiontof said B-cell
| east 50% | es . extent of collagen staining
observggmg%ngénggﬁgagﬁ'nDre tissues in said patient

prior to adm nistration of said B-cell antagonist. 31.

A nmethod for treating hepatic fibrosis, said nethod

cdfpr i A ngtiadnfonirsitarg pdmooary filaddignkid metheé dombrising Administering
treatnment a .therapeutically effective anpunt of a

B-cel | %ﬁﬂt%ﬁﬁqi lnyilecd of SyqhetsAbmRRIcR BrerapeRRGRly e egius gpaunt of a B-
sai d_Bygghhtagiifi@goni st is an antibody agai nst CD20.

33. The nethod of claim 32, wherein said antibody is a
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23.  The method of claim 1, wherein after said B-cell antagonist is administered to said

patient, said patient exhibits a decrease in one or more markers of fibrosis as

compared to said patient prior to administration of said B-cell antagonist.

24, The method of claim 23, wherein said one or more markers of fibrosis is smooth

muscle actin deposition or collagen deposition.

25.  The method of claim 24, wherein after said B-cell antagonist is administered to
said patient, the extent of smooth muscle actin staining observed on one or more
tissues in said patient is at least 5% less than the extent of smooth muscle actin
staining observed on said one or more tissues in said patient prior to

administration of said B-cell antagonist.



ant agoni st and a therapeutically effective anmount of

an integrin receptor antagonist.40. The nethod of
web@eme39 wherein said integrin receptor antapOnUS1006/619404

an anti body specific for an integrin receptor. 4 1.

The nethod of claim40, wherein said integrin receptor
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condition, said nethod conprising adm nistering to a

patient in need of such treatnment a therapeutically
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said patient, the extent of collagen staining observed on one or more tissues in
said patient is at least 5% less than the extent of collagen staining observed on
said one or more tissues in said patient prior to administration of said B-cell

antagonist.

29.  The method of claim 24, wherein after said B-cell antagonist is administered to
said patient, the extent of collagen staining observed on one or more tissues in
said patient is at least 25% less than the extent of collagen staining observed on
said one or more tissues in said patient prior to administration of said B-cell

antagonist.

30.  The method of claim 24, wherein after said B-cell antagonist is administered to
said patient, the extent of collagen staining observed on one or more tissues in
said patient is at least 50% less than the extent of collagen staining observed on
said one or more tissues in said patient prior to administration of said B-cell

antagonist.
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A method for treating hepatic fibrosis, said method comprising administering to a
patient in need of such treatment a therapeutically effective amount of a B-cell

antagonist.

The method of claim 31, wherein said B-cell antagonist is an antibody against
CD20.

The method of claim 32, wherein said antibody is a chimeric murine/human

monoclonal antibody against CD20.

The method of claim 33, wherein said antibody against CD20 is rituximab
(RITUXAN®).

A method for treating renal fibrosis, said method comprising administering to a
patient in need of such treatment a therapeutically effective amount of a B-cell

antagonist.

The method of claim 35, wherein said B-cell antagonist is an antibody against
CD20.

The method of claim 36, wherein said antibody is a chimeric murine/human

monoclonal antibody against CD20.

The method of claim 37, wherein said antibody against CD20 is rituximab
(RITUXAN®).

A method for treating a fibrosis condition, said method comprising administering
to a patient in need of such treatment a therapeutically effective amount of a B-
cell antagonist and a therapeutically effective amount of an integrin receptor

antagonist.
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The method of claim 39, wherein said integrin receptor antagonist is an antibody

specific for an integrin receptor.

The method of claim 40, wherein said integrin receptor is selected from the group
consisting of avp6, avp5s, a5p1, alpl, a4p1, and a4p7.

The method of claim 41, wherein said integrin receptor is an 04p1 or an o4p7

integrin receptor.

The method of claim 42, wherein said integrin receptor antagonist is natalizumab
(TYSABRI®).

The method of claim 39, wherein the patient does not have an autoimmune

disorder.

The method of claim 39, wherein the patient is not at risk of having an

autoimmune disorder.

A method for treating a fibrosis condition, said method comprising administering
to a patient in need of such treatment a therapeutically effective amount of
rituximab (RITUXAN®) and a therapeutically effective amount of natalizumab
(TYSABRI®).

A method for preventing a fibrosis condition, said method comprising
administering to a patient at risk of developing one or more fibrosis conditions a

therapeutically effective amount of a B-cell antagonist.

The method of claim 47, wherein said patient at risk of developing one or more
fibrosis conditions has been exposed to one or more environmental conditions that

are known to increase the risk of lung, liver or kidney fibrosis.



