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20 BACKGROUND OF THE INVENTION
The present invention relates to a novel receptor in the TNF family. A novel
receptor has been identified, BAFF-R (or “BCMA”).l
The TNF family consists of pairs of ligands and their specific receptors referred
to as TNF family ligands and TNF family receptors (Bazzoni and Beutler, 1996). The
25  family is involved in the regulétion of the immune system and possibly other
non-immunological systems. The regulation is often at a "master switch" level such -
that TNF family signaling can result in a large number of subsequent events best
typified by TNF. TNF can initiate the general protective inflammatory response of an
organism to foreign invasion that involves the altered display of adhesion molecules
30  involved in cell trafficking, chemokine production to drive specific cells into specific
compartments, and the priming of various effector cells. As such, the regulation of
these pathways has clinical potential.
Induction of various cellular responses mediated by such TNF family cytokines

is believed to be initiated by their binding to specifié cell receptors. At least two distinct
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- 20 receptors will have wide application in the treatment of immune based diseases and

also the wide range of human diseases that have pathological sequelae due to immune
system involvement. A soluble form of a recently described receptor, osteoprotegerin,
can block the loss of bone mass and, therefore, the events controlled by TNF family
receptor signaling are not necessarily limited to immune system regulation. Antibodies
25  to the receptor can block ligand binding and hence can also have clinical application.
Such antibodies are often very long-lived and may have advantages over soluble
receptor-Ig fusion proteins which have shorter blood half-lives.
While inhibition of the receptor mediated pathway represents the most exploited
therapeutic application of these receptors, originally it was the activation of the TNF
30  receptors that showed clinical promise (Aggarwal and Natarajan, 1996). Aétivation of
the TNF receptors can initiate cell death in the target cell and hence the application to
tumors was and still is attractive (Eggermont et al., 1996). The receptor can be |
activated either by administration of the ligand, i.e. the natural pathway or some

antibodies that can crosslink the receptor are also potent agonists. Antibodies would
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20 which is incorporated by reference herein.
In one embodiment, the invention provides methods of using BAFF-R.
Included in such methods are methods of inhibiting B-cell growth, dendritic cell-
induced B-cell growth and maturation or immunoglobulin production in an animal
using BAFF-R polypeptide. Also included are methods of stimulating B-cell growth,

25  dendritic cell-induced B-cell growth and maturation or immunoglobulin production in
an animal using BAFF-R polypeptide or co-stimulating B-cell growth, dendritic cell-
induced B-cell growth and maturation or immunoglobulin production in an animal
using BAFF-R polypeptide and an anti-T antibody, a CD40 ligand or an anti-CD40
ligand.

30 In another embodiment, the invention provides methods of using BAFF-R in the
treatment of autoimmune diseases, hypertension, cardiovascular disorders, renal
disorders, B-cell lympho-proliferate disorders, immunosuppressive diseases, organ
transplantation, and HIV. Also included are methods of using agents for treating,

suppressing or altering an immune response involving a signaling pathway between
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Figure 6(a) shows FACS overlay of 293EBNA transfected with pJST535 and
20 | stained as follows: no ligand (black histogram), lug/ml flag-hCD40L (pink) or flag-

hBAFF (green). All samples were then stained with anti-flag M2 followed by donkey
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anti-mouse IgG as described in methods in Example 2.

Figure 6(b) shows FACS histograms with statistics of same experiment.

Staining is as follows: (1)unstained, (2) 7AAD only, (3) 2nd step and 7AAD only, (4)
25  9ug/ml flag-hBAFF, (5) 3ug/ml flag-hBAFF , (6) lug/ml flag-hBAFF, (7) 0.33ug/ml
flag-hBAFF, (8) 0.11 ug/ml flag-hBAFF, (9)flag-hCD40L 1ug/ml.

Figure 7 shows immunoprecipitations with BAFF-R-Fc as described in methods
in Example 4. Molecular weight standards in kDa are as labeled to the Ieft of the figure.
Lane (1) 12.5 ng flag-hTWEAK, (2) 12.5 ng flag-hBAFF, (3) immunoprecipitation of

30 flag-hBAFF by 0.5ml BAFF-R-Fc conditioned media, (4) immunoprecipitation of flag-
hTWEAK by 0.5ml BAFF-R-Fc conditioned media, (5) immunoprecipitation of no
ligand by 0.5ml BAFF-R-Fc conditioned media, (6) immunoprecipitation of flag-
hBAFF by 0.5ml conditioned media from untransfected 293EBNA, (7)
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shows a pwildtypé lmémiaaemm@sl(hﬁgdadé:)zed/BBSlﬂi]bﬂiﬁﬂsQﬂpﬁBﬂ@bﬂ) fa@ﬁeﬁ@ibfadm m ce
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shows a p‘f* ihe average nean arterial pressure (mrHg) in Baff Tg m ce
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PBS injections (upper panel), as described in Example 11.

Figure 10(c) shows plots of the expression of CD21 vs. IgM in FACS analysis
by gating on IgD negative populations for Baff Tg mice that received h-Ig (middle
panel) or hBCMA-Ig (lower panel) and for wildtype littermate controls that received

20  PBS injections (upper panel), as described in Example 11.

Figure 11 shows spleen weights for all groups of Baff Tg mice (given as weight
in mg +/- standard deviation).

Figure 12 shows a plot of proteinurea (mg/dL) vs. injection number for Baff Tg

- mice treated with PBS, hlg, hBCMA-Ig and for littermate controls.
25 Figure 13 shows a plot of the average mean arterial pressure (mmHg) in Baff Tg
mice and wildtype controls.

Figure 14 shows a plot of the individual mean arterial pressure (mmHg) for Baff
Tg mice and wildtype controls.

Figure-15 shows a bar graph of the percentage of SNF1 mice that display severe

30  nephritis after treatment with BAFF-R-Ig (BCMA-Ig), HulgG or PBS.

Figure 16 shows a graph of the total CD11c+ DC cell number (in millions) for

mice treated in vivo with 20 ug BCMA-Ig, 50 ug BCMA-Ig, HulgG or PBS. CD11c+

DC cell populations examined were: (1) CD8a- CD4-, (2) CD8a+ CD4-, and (3) CD8a-
CD4+.



Figure 16 shows a graph of the total CDllc+ DC cell nunber (in m I l'iaons)
for mce treated in vivo with 20 ug BCVA-1g, 50 ug BCVA- Icgr HuI G _or PBS.
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n a pre I ment e present ‘I aventi on BAFF- R ECD
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BAFF-R which is essentially free of transmembrane and cytoplasmic domains of
BAFF-R. Ordinarily, BAFF-R extracellular domain will have less than 1% of such

transmembrane and cytoplasmic domains and will preferably have less than 0.5% of

20  such domains. Optionally, BAFF-R ECD will comprise amino acid residues 8 to 41 of
SEQ ID NO:1, or amino acid residues 4 to 51 of SEQ ID NO: 1, or amino acid residues
1to 53 of SEQ ID NO: 1. In a preferred embodiment of the present invention, the
BAFF-R ECD comprises amino acid residues 1 to 51 of SEQ ID NO: 1. It will be
understood by the skilled artisan that the transmembrane domain identified for the

25 BAFF-R polypeptide of the present invention is identified pursuant to criteria routinely
employed in the art for identifying that type of hydrophobic domain. The exact
boundaries of a transmembrane domain may vary but most likely by no more than
about 5 amino acids at either end of the domain specifically mentioned herein.
Accordingly, the BAFF-R ECD may optionally comprise amino acids 8-41 (SEQ ID

30 NO:1).

“BAFF-R variant” means an active BAFF-R as defined below having at least
about 80% amino acid sequence identity with the BAFF-R having the deduced amino
acid sequence shown in SEQ ID NO:1 for a full-length native sequence BAFF-R or
with a BAFF-R ECD sequence. Such BAFF-R variants include, for instance, BAFF-R



boundaries of a transnenbrane domain may vary but nost likely by no nore
than about 5 amino acids at either end of the domain specificall

nent i onedWRMAR#2Z  Accordingly, the BAFF-R ECD may opti onal‘fcg‘/T’HBﬂ%ﬁzWe

am no acids 8-41 (SEQ ID 30 NO'1). 8BAFF-R vari ant:*- neans an active BAFF-R
as defined bel ow having at |east about 80% am no acid sequence identity
with t he mAARPRdesawhergin one afsnrre aminghcid residyey asetfided cer delatoh af thesmd | D NO

1 for a full-length LV AR Qi h - R .sequence.
Such BarrSRe R o Ui e ReREYSHT IINOS Cimabi, B e BER s W
PCTI US00 1gaReQt leastthibooi 8096 ot 85%hsannifie acidsequence ideimity; ndore peefarably atdedstiues ar e

added, or deleted, at the end or Ctermnus of the sequence of SE? | D
NO 1. O cabodt 9% amingagid sequenes identity, ppd evpp mmorgpreferably afsast abow99/% 8594

am no Aaci L dentdt: I I % 90% am no

aci d s%quée{?@g%gengﬁr%?q%ér%‘yyevgﬁ t%o%ﬁ%%ﬁgéegg%ceg € E?hg%téht 95% 5 ami no
aci d sequence {Rbetdnt (%) amiro dcitbsegene identity’s edphaespectdBABEQR kdqubites].
"Percent (9% .ani no .agi equence identity" with respect  BAFF-R. sequences
dent i 1 clehiied hpreia lﬂ&ﬁgq?aasgmqs@n&&eé@mg%agﬂr 458 ima candidale dues in a

candi dal Seqs i rd ARhicH KithdBORAR) actl HeliduleinAll BARERehGSicguRRy 1 the

BAFF- R sequence, after aligning the sequences a I ntroducrng gaps, if
necessar yaligningihh isa;uencetseandrim'rcudmiﬁgcgap_e,riﬁ peessagy e ackievalthe maxymuand not

consi dering any conservative substitutjons as part.of . the sequence

dont 10y, PP ReAIRRCS PRy HSUE copsidheing PR A Gonboediios Map of
sequence {hQBjuchie KBMINE APARNEFbripirpeatd @ﬂ&t%ﬁﬁngpe&eﬁ{ﬁn%taeidn the skill
in the art, for instance, usi ng publii cal Iy avail able conputer software

such as Bieqeamce AdanGhy casy be agbigyed imvarionsSmARLhat afet within thersioH én theiart, fat i n t he

art can rnne. a opr.i at e aramnet er.s for asyrj | gnnent ,

"ol namante, REng PRRREIIN Ay Sibte BHLANEL Siva iR HIASE AU 1 (1)
| engt h of Mep&lighe@NASTAR) eof0gareO Thaseskilledia the arcat @étbdRife hpstopate When used
herein refers to a chimeric_pol ypeptide conprising BAFF-R, or” a domain

sequelce RAsEPESTs for measring aliznmgrf, Rsludinganyrlgoritme needed tparhipept i de has
N o itlfin iRerielY 008 B0 ATNh AR MRt bl BmARaDOTY 2D C20 b

made, or h camn” be | de sone ot'her ageén I's short enough
so that it doEse tenh “epitapefiaggediivhin asdd hertiy refersttba dBfieridpol Jpeptidag
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tag polypeptide has enough residues to provide an epitope against which an antibody

-

20  can be made, or which can be identified by some other agent, yet is short enough so
that it does not interfere with activity of the BAFF-R. The tag polypeptide preferably
also is fairly unique so that the antibody does not substantially cross - react with other
epitopes. Suitable tag polypeptides generally have at least 6 amino acid residues and
usually between about 8 to about 50 amino acid residues (preferably, about 10 to about

25 20 residl_les). .

“Isolated” when used to describe the various polypeptides disclosed herein,
means polypeptide that has been identified and separated and/or recovered from a
component of its natural environment. Contaminate components of its natural
environment are materials that would typically interfere with diagnostic or therapeutic

30 uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous
or non- proteinaceous solutes. In preferred embodiments, the polypeptide will be
purified (1) to a degree sufficient to obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup sequenator, or (2) to homogeneity

SDSPAGE under non-reducing or reducing conditions using Coomassie blue or
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curative therapy, prophylactlc therapy, and preventative therapy.

The terms "peptides”, "proteins”, and "polypeptides” are used interchangeably

20  herein.

“Biologically active” as used herein, means having an in vivo or in vitro activity
-which may be performed directly or indirectly. Biologically active fragments of
BAFF-R may have, for example, 70% amino acid homology with the active site of the
receptor, more preferably at least 80%, and most preferably, at least 90% homology.

25  Identity or homology with respect to the receptor is defined herein as the percentage of
amino acid residues in the candidate sequerice which are identical to the BAFF-R
residues in SEQ ID NO: 1, or which are identical to a defined portion of the amino acid
residues in SEQ ID NO:1. _ '

The term “mammal” as used herein refers to any animal classified as a mammal

30 including humans, cows, horses, dogs, mice and cats. In preferred embodiment of the
invention, the mammal is a human.

The practice of the present invention will employ, unless otherwise indicated,

conventional techniques of cell biology, cell culture, molecular biology, transgenic
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the isolated nucleic acid encoding the BAFF-R in “antisense” therapy. As used herein,

-

“antisense” therapy refers to administration or in situ generation of oligonucleotides or
their derivatives which specifically hybridize under cellular conditions with the cellular
20 mRNA and/or DNA encoding the ligand of intereéf, so as to inhibit expression of the
encoded protein, ie. by inhibiting transcription and/or translation. The binding may be
By coﬁventional base pair complémentaﬁty, or, for example, in the case of binding to
DNA duplexes, through speéiﬁc interactions in the major groove of the double helix.
In general, “antisense” therapy refers to a range of techniques generally employed in
25 the art, and includes any thérapy which relies on specific binding to oligonucleotide
sequences.

An antisense construct of the present invention can be delivered, for example, as
an expression plasmid, which, when transcribed in the cell, produces RNA which is
complementary to at least a portion of the cellular mRNA which encodes BAFF-ligand.

30  Alternatively, the antisense construct can be an oli gonucleoﬁde probe which is
generated ex vivo. Such oligonucleotide probes are preferably modified
oligonucleotides which are resistant to endogenous nucleases, and are therefor stable in

vivo. Exemplary nucleic acids molecules for use as antisense oligonucleotides are
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mutagenized DNA produces polypeptide fragments.

20 Chimeric molecules for use in the present invention can also be produced using
techniques known in the art. The present invention contemplates the use of chimeric
molecules comprising a BAFF-R polypeptide (or variant thereof) fused to a
heterologous amino acid sequence, such as the IgG Fc domain of an immunoglobulin.
Preferably, such chimeric molecules are soluble and comprise a soluble BAFF-R

25.  polypeptide. '

Polypeptide fragments can also be chemically synthesized using techniques
known in the art such as conventional Merrifield solid phase f- moc or t-boc chemistry.
For example, peptides and DNA sequences of the present invention may be arbitrarily
divided into fragments of desired length with no overlap of the fragment, or divided

30 into overlapping fragments of a desired length. Methods such as these are described in
more detail below. '

Generation of Soluble Forms of BAFF-R

Soluble forms of the BAFF-R can often signal effectively and hence can be

administered as a drug which now mimics the natural membrane form. It is possible
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Generation of Antibodies Reactive with the BAFEF-R

20 The invention also includes antibodies specifically reactive with the claimed
BAFF-R or its co-receptors. Anti-protein/anti-peptide antisera or monoclonal
antibodies can be made by standard protocols (See, for example, Antibodies: A
Laboratory Manual ed. by Harlow and Lane (Cold Spring Harbor Press: 1988)). A
mammal such as a mouse, a hamster or rabbit can be immunized with an immunogenic

25  form of the peptide. Techniques for conferring immunogenicity on a protein or peptide
include conjugation to carriers, or other techniques, well known in the art.

An immunogenic portion of BAFF-R or its co-receptors can be administered in
the presence of an adjuvant. The progress of immunization can be monitored by
detection of antibody titers in plasma or serum. Standard ELISA or other

30 immunoassays can be used with the immunogen as antigen to assess the levels of
antibodies.

In a preferred embodiment, the subject antibodies are immunospecific for
antigenic determinants of BAFF-R or its co-receptors, e.g. antigehic determinants of a

polypeptide of SEQ ID NO:1, or a closely related human or non-human mammalian



o ey T T

stalk lengths, i.e. N-termnal truncations, could be prepared such that
proteins starting 10 at amno acids 1 to 51 woul d result. The OJDtln’BJ

| engt h W@PK128&uence woul d result from this type of anaPGHU§00/32507
preferred enbodinents of the preseqit invention, the soluble BAFF-R

pol ypeptide is: an isolated native sequence BAFF- R pol ype;t I de conpri sing
ani no a@pmolqga(gquamenﬂﬂ ®1cept hgaojogons\more preferablyzagy lnast 9% prseandt ; an

o0h L e 8 B RS AT bR R B, 20 o

conpr i sigXFRRI dt@nfMB AFF-26irédeptor hnfibodiéslddiot Sebatatialidcrdss déaca(ifel f@BENt
thereof; or_ an isol ated BAFF-R pol y&gpt I de conprising am no_acid residues

8 to 41 spacifismily) th@prgtemwhlch 5@ & iess thaa 80 percenthrrpalogens WISEQIDR hodi es

S;e)gglg:‘ Yg%qwlt S&el‘%&l?gg\%ﬁp gel{rﬁg%t&&A@lﬁ S&Egﬁj wcb r écep?loreg :

Anti - pr xlab}yrlms thap?3 ﬂatanmbﬁmlogous with8EQ D NO:1adyi bmdsx&mtanaaﬂ)be made by

standard protocols (See,, for ex ti_podi Lab rat Manual ed.

by Harl @wsarﬁfctiams megnt dhasghe angi @Y g%*raA% aﬂ%@%@’f““ﬂ“‘ °“§uch as a

mouse, }&(}@.ﬂ&gxﬁ%ﬁﬁegﬁmioﬁ&&,{f%b &bﬁ% l\é&sttlﬂaﬁ‘ﬁ DAHEBYn 25 form of
| echni ques for  con

t he pep erri nogeni Cl n a protein or

pept i de mare ptefictablydessulyat 1 percems, afthe bmdm,g affinigy fora prelehmfcﬁm IDW™ODI known
in the art. An inmunogenic portion of BAFF-R or its co-receptors can be
adnilfi st'ered in the presence of an adjuvant. The progress of inmunization
can be nonit %e%rﬁyamﬂﬁag a4 héed hefeiidlinieAded tb'lﬁﬁﬁée frﬂg@éﬁ§ fHRrédF whidhim
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-R or anti-BAFF-co -receptor activity. Thus, both monoclonal and
polyclonal antibodies (Ab) directed against BAFF-R, and their co-receptors, and

20 antibody fragments such as Fab‘ and F(ab“),, can be used to block the action of the
BAFF-R and its respective co-receptors. '

Various forms of antibodies can also be made using standard recombinant DNA
techniques. (Winter and Milstein, Nature 349: 293-299 (1991) specifically
incorporated by reference herein.) For example, chimeric antibodies can be constructed

25  in which the antigen binding domain from an animal antibody is linked to a human
constant domain (e.g. Cabilly et al., U.S. 4,816,567, incorporated herein by reference).
Chimeric antibodies may reduce the observed immunogenic responses elicited by
animal antibodies when used in human clinical treatments.

In addition, recombinant “humanized antibodies™ which recognize BAFF-R or

30 its co-receptors can be synthesized. Humanized antibodies are chimeras comprising
mostly human IgG sequences into which the regions responsible for specific antigen-
binding have been inserted. Animals are immunized with the desired antigen, the
corresponding antibodies are isolated, and the portion of the variable region sequences

responsible for specific antigen binding are removed. The animal-derived antigen
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antigen WD 01/12812 PCT/ USOQ 22807 -14 _
- Generation of Analogs: Production of Altered DNA and Peptide Sequences

Analogs of the BAFF-R can differ from the naturally occurring BAFF-R in
20  amino acid sequence, or in ways that do not involve sequence, or both. Non-sequence
modifications include in vivo or'in vitro chemical derivatization of the BAFF-R. Non-
sequence modifications include, but are not limited to, changes in acetylation,
methylation, phosphorylation, carboxylation or glycosylation.
Preferred analogs include BAFF-R biologically active fragments thereof, whose
25  sequences differ from the sequence given in SEQ ID NO: 1, by one or more
conservative amino acid substitutions, or by one or more non-conservative amino acid
substitutions, deletions or insertions which do not abolish the activity of BAFF-ligand.
Conservative substitutions typically include the substitution of one amino acid for
another with similar characteristics, €.g. substitutions within the following groups:
30  valine, glycine; glycine, alanine; valine, isoleucine, leucine; aspartic acid, glutamic
acid; asparagine, glutamine; serine, threonine; lysine, arginine; and, phenylalanine,

tyrosine.
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phenyl a'lﬁl&ld%@globﬁﬂﬁ ﬁﬂdﬁéhon in an animal using BAFF-R polypeptide and an antl-T

20 antibody, a CD40 ligand or an anti-CD40 ligand. Also included are methods of

inhibiting B-cell growth, dendritic cell-induced B-cell growth and maturation or
immunoglobulin production in an animal using BAFF-R polypeptide.
In another embodiment, the invention provides methods of using BAFF-R in the
treatment of autoimmune diseases, hypertension, cardiovascular disorders, renal
25  disorders, B-cell lympho-proliferate disorders, immunosuppressive diseases, organ
transplantation, inflammation, and HIV. Also included are methods of using agents for
treating, suppressing or altering an immune response involving a signaling pathway
between BAFF-R and its ligand. |
In one embodiment, the invention provides pharmaceutical compositions
30 comprising a BAFF-R polypeptide and a pharmaceutically acceptable excipient.
Suitable carriers for a BAFF-R polypeptide, for instance, and their formulations, are
described in Remington’ Pharmaceutical Sciences, 16™ ed., 1980, Mack Publishing
Co., edited by Oslo et al. Typically an appropriate amount of a pharmaceutically

acceptable salt is used in the formulation to render the formulation isotonic. Examples
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treating, s | | 0 ' i ng. a_siygnhal i ng
pat iy Gong By erabry aibal nd BaEH, Qb iR PaR: B Maris sBart  on
pr-ovi des GildiSpring darkwa|Laboragwg Press 1989, INAcConing, ViplameFndiI gDIN.pept i de

and a phagaceuly (o8d, OffraleaRus sathelts (ALY, Gait, ed.), 1984; U.S. Patent No,

4,683,195 (Mullis et al.,); Nucleic Acid Hybridization (B.D. Hames and S.J. Higgins,

20  eds.), 1984; Transcription and Translation (B.D. Hames and S.J. Higgins, eds.), 1984;
Culture of Animal Cells (R.I. Freshney, ed). Alan R. Liss, Inc., 1987; Immobilized
Cells and Enzymes, IRL Press, 1986; A Practical Guide to Molecular Cloning (B.
Perbal), 1984; Methods in Enzymology, Volumes 154 and 155 (Wu et al., eds), -
Academic Press, New York; Gene Transfer Vectors for Mammalian Cells (J.H.

25  Miller and M.P. Calos, eds.), 1987, Cold Spring Harbor Laboratory; Immunochemical
Methods in Cell and Molecular Biology (Mayer and Walker, eds.), Academic Press,
London, 1987; Handbook of Experiment Immunology, Volumes I-IV (D.M. Weir and

C.C. Blackwell, eds.), 1986; Manipulating the Mouse Embryo, Cold Spring Harbor
Laboratory Press, 1986. '

30 The following Examples are provided to illustrate the present invention, and

should not be construed as limiting thereof.
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in Cell and Mol ecular Bi'ology (Mayer and Val mc Press,

incubation, the BAFF solution was removed and the cells were washed with BHA. The

20  cells were next incubated for 30min. in a PBS solution containing 1ug/ml of the anti-
FLAG monoclonal antibody, M2 (Sigma). This solution was aspirated and the cells
were washed with BHA. The cells were then incubated for 30 min. in a 1:3000 dilution
of the alkaline phosphatase conjugated goat anti-mouse IgG F(ab)’2 (Jackson
ImmunoResearch). This solution was aspirated and the cells washed with BHA. To

25  reduce the amount of background staining due to endogenous alkaline phosphatase, the
cells were incubated for 15 min. in 2.5mM levamisol (Vector Laboratories) diluted in
100mM NaCl, 100mM Tris-Cl pH9.5 and 5SmM MgCl2. For chfomogenic detection of
alkaline phosphatase, the inhibitor solution was aspirated and the cells were incubated
with a solution of fast red and napthol phosphate (Pierce). Staining was observed and

30 photographed through a low power microscope.

The deposition of fast red dye was observed for all the wells transfected with
the BAFF-R expressing plasmid, pJST535. The frequency of the signal titrated away
as the amount of plasmid transfected into the cells decreased. No staining was

observed for the control expression vector, CH269, transfected cells. Also, no staining



London, 1987; Handbook of Experinment |nmunol ogy, Volunes I-1V (DM Wir
and C.C. Bl ackvvell eds.), 1986; Manipul ating the Muse Enbryo, Cold
Spring HaMIL128hor at ory” Press, 1986. 30 The fol | owi ng Exaﬁﬁ%@@o‘ypém
provided to illustrate the:present jgivention, and . should not be construed
as limting thereof. WO 01/12812 PCI/US00/ 22507 -17 EXAMPLES: Exanple 1:
Det ect i onwas omdmrmn thetrapsfecied ealisiwhen BLAGHBAER yas nnumctfrmahpl e,

descr | bea s SRBing ﬁ’ﬁ?g?{‘ﬂké%[‘?ﬁéﬁ@y bR B Ao alSE, | °

using t heu@bmewsuﬁshtdtecpfoemgluﬂmt Therefbre the-sthininkcs BAFPR es) to
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conpl ementransfeqted eqlls vwith BAKFappeassi spRfifiequences of BAFF-R  The PCR product
was clgned into CH269, a derivative of pCEP4 10 (Invitrogen). The
resul tant.cl one was terned pJST535. Human enbryoni ¢ ki dney cells
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h fib T
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48 hrs posting FACS anlysivd, transfected cells were assayed for their ability

to bind soluble flag-hBAFF(am ng acids 15 L83-L285) as follows. All
i ncubat i ons wefféealaSﬁ%ﬁwémeprﬂm@h BAJHR: pEiedShwas tansfigpiedhingd r at ed from

BSa, 801" 90 RERMCeeRELoihe SRERACH tdehible Ml REH SIS ol L pes
cont ai ni ngradsfddtivpiells W&nﬁ&ﬂfmﬂt&ﬂ%mmg SﬁMmld PBB.andi ncubati on,

t he BAFF sol ut rem)ve nd.the cells were washed with BHA. The 20
cell's wer 80%95{ Qﬁ??ci?i‘éﬁ’@&" 1‘”8"? d¥ice. withh FAGSEwittes (BB sontainingl 0% dgfal ug/ n1  of

the anti- bE%ﬁ@séfﬁﬁoé'l%‘ﬂ‘aN@%ti%%mi\@ﬁe Cg:ﬁ@é hﬁﬁhﬁoﬁé’éﬁﬂxfchg&%d"@gaéﬁg' rated

and the cell wer e washed were t r 30
mn. in ax10304B wire incubated &dr Lthinen adecaith FEAShbBARR dihredintg BA@Saifigpat

2epi 1 I ecttrcsiatohs FobladHan O nell B0 Heoms Theigels wiie wasbemtn,
backgr OUnFASSﬂidee?ﬁn@ﬂﬁubﬂe&mqwﬂﬁﬁmh@hbﬂ&l&m3g§l?&§i £ es? HF&’@ I's were

i ncubated for 15 min. in 2.5mM | evam sol (Vector ted in
) for 30 min. on ice. The cells were washed with FACS buffer and incubated for 30 min.

on ice in a solution containing a 1:100 dilution of R-phycoerythrin conJugated F(ab’)2
donkey anti-mouse IgG and 10ug/ml 7-AAD. After the cells were washed with FACS

20  buffer, they were resuspended in FACS buffer containing 1% paraformaldehyde.
FACS anaysis followed where the 7-AAD positive (dead) cells were gated out.

The results of the FACS analysis indicate that a fraction of the cells that were
transfected with BAFF-R are able to bind BAFF. At a BAFF concentration of 9 ug/ml,
about 28% of the cells bind BAFF for a mean fluorescence intensity (MFI) of 366.

25  Using the PE-labeled donkey anti-mouse reagent alone, there is not a significant shift of
the cells. Only 1.3% of the cells have a MFI of 23.5 with the average of all the cells
being 5.5. The signal on the BAFF-R transfected cells titrates out with decreasing
amounts of BAFF. At 100 ng/ml, 8.76% of the cells have an MFI of 78.9.

30 Example 3: FACS analysis of BAFF/BAFF-R interaction including a GFP marker

In this example, the ability of BAFF to bind to cells co-transfected with BAFF-
R and a GFP reporter plasmid is described.

The 293EBNA cells were transfected with pJST535 and a GFP reporter

plasmid, as described in example 2. The reporter plasmid encodes a membrane
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was observed on any of the transfected cells when FLAG hBAFE was onmtted

from t hexamplei 5 Hgaiss HAMD Wap inslugied in grde fa-gate pukthe Aeadgellisa the y nenber

| i gaRd, bt . %&'d?a‘% I re the
st ai ni ngﬂgﬁ%&%&&%ﬁ#ﬁ?%@%%ﬂ%ﬁ@ﬁgdW’Y{lfg%%gpgg% ears Eé:ecs;g?tlggalég Exanpl e
2: BAFF vittnbound BAFBHycoerytheinglositive)lamisxipsesking GHES anal ysi.s This exanpl e
descri bes the detection of B t o BAFE- R transfected. ¢ usi ng FACS
anal ysis. Theblghonghmgt ahe Fﬁg‘lf’f%ﬂnsgchﬁlsmﬁfbﬁ&%?h%ﬁ ransf ect ed
into 1Q; ' ; Hﬁq%@ : dARES M%j 24 or 48hr
post t%ﬁ'ﬁ%&i [ gn, nlcoetfl"'ﬁibé\‘/jv%rl}g re \%ﬁaﬁﬁg% t he 0pI at es utgi1 ﬁ%]ﬁPSOrlﬁvl EDTA in
PBS and Thiny-threelperdént of dhie tsansfectedwallhand in theawper tighticogpataditd rpefeBE

containing 10%fetal  .bqvine 0. 1% NaN3 and 10 h) Jackson
o rdb ey B hat aersia vt §F BT cirbselonip rest it S AR P v ind o s Ce
Wi th FLAGHHBRGFaIH poksiik that #cd-Aesptorsfirequited fof a AipRGEMitinteridionamdi ng from
9 ug/m to 0.037 ug/m . The cells were washed wit FACS buffer and

i ncubat dgbatvhis meceptor islimiting A6 the 23HBNAIcedst i body, M2, at 5 ug/ml  for 30
mn. on ice. The cells were washed with FACS buffer and incubated for 30
mn. onice in a solution containing a 1:100 dilution of R-phycoerythrin
conj ugatpxhniple a: lﬁmuﬂmng%mmn offehBABFHYBAPFIRFc Fusid). After the

cells were washed wi th FAC 20 huffer, .they were resuspended in FACS
buf f&r cont aiﬁlﬁ@@ﬂﬁﬁ?sﬁﬂb?WFﬂgﬁW%ﬁmm flaghBAEF with BAEHRoffere the

7- AAD pGRLL ! ERIATSHnAN (CRP) 6f BAFHR Fusdli tb fife FACS
anal ysi §ﬁ+l%g${§g<§dg&?%g{) ??ef@éﬁ on of the geﬁgg t }Blat wer e
domain of human IgG1. -
The CRD of BAFF-R was generated by RT-PCR from BJAB polyA+ RNA as
in Example 1 using as a 3’ primer an oligo complementary to nucleotides 132-152 of

20 the hBAFF-R coding sequence. The resultant PCR fragment was cloned in CH269

downstream of a murine IgG-kappa signal sequence and upstream of the Fc moiety of
human IgG. This construct was termed pJST538. The construct pJST538 or CH269
were transfected to 293EBNA by lipofectamine. Conditioned media and cell extracts
were harvested at 20 hours post transfection. Cells were solublized in 20mM Tris

25  pH7.5/50mM Nacl/ 0.5% NP40/ 0.5% deoxycholic acid and debris spun out. An
aliquot of the conditioned media and cell extracts were combined with an equal volume
2x SDS reducing buffer, boiled and subjected to SDS-PAGE and Western transfer. To
verify expression, the membrane was probed with 1:3000 dilution of mouse anti-human
IgG conjugated to horse radish peroxidase (HRP) in 5% nonfat dry milk in TBST at

30 room temperature for 30 minutes and washed with TBST. Blots were developed with

~ ECL (Amersham) and exposed to film.
Immunoprecipitations were performed by incubating 25ng of either flag-hBAFF

or flag-hTWEAK with 0.5 ml of conditioned media from 293EBNA transfected with
either pJST538 or CH269 at 4°C for 1 hour with agitation followed by the addition of



transfected with BAFF-R are able to bind BAFF. At a BAFF concentration of 9
ug/ m, * about 28% of the cells bind BAFF for a nean fluorescence intensity
(MFI) of WEEI/I2812Usi ng t he PE-| abel ed donkey anti-rmouse reabeHUSW#Y

there is not a significant:shift ofgg.the cells. Gnly 1.3%of the cells have

a MFl of 23.5 with the aver ag)e of all the cells  being 5.5. The signal on
t he BAFF- 30ul PrpisindcSephagese|(Bharmasia) and epptinied agitationoyemmight. BrefeitAs of BAFF.

At 100 ng 9 hawf . gsq.FEg;? . FACS
anal ysi s %&%ﬁ%ﬁﬁ%‘?ﬁs@ﬂgﬁsgﬁa@?on I'ncludi nrg?tfasp r%%r% gr n ?ﬁgs

exanpl e, gdmeplebuffer yAfér SBIF-PAGE mdwesternaednsfercthe bicinekrcineabatéd witBAFF- R
~and a GFP_reporter. plasmd is described. The 293EBNA cells were transfected

with pJsSTiagmi api-flagmoenoglonal antibody M2(Sigmakinhde apnigedry milkin FBST a8 The
t ' : 7.
ooy HoB? BhfbeRRAST601 Roff® B WacEd With FSE it Honbliod wRh 4130067

anal yzed dihgtionpefrgoandmigmonse IgGaHRPeohpigatedldcksorniminunereseacci) a5 of bi ndi ng
BAFF. The cells were, ved fromthe plat and suhj ected to BAFF bi ndi ng
and det echOHAt %g ‘H@%E‘r fécgat; W°%§?§Wﬁﬁ5“r§ .forﬁéiwﬂmeﬂ' pis yere dgys! in
order to @ﬂhg@mﬁlgﬁhgﬁy%@g osed thme Sanpl es were anal yzed by FACS and

pl otted. The upper right” quadrant represents cells wth bound BAFF
(phycoer yt hr i nUpos triansfedticanaf pdSTHIK $0 AGBERINA calls,lexprssioniof ah | of t he GFP

transfected cells . a r to.bind BAFF, .there is significant fraction of
o oAf | semOTatelp BRKDF pisiin s desried b Rtrine el extias Bas eqriftioned

Thi rty-t hyREiuBEhE WistePh blof Bndl Wit e afti hinh 3gG I dckSorPPEr i ght
conpared to 8 percent io It may be that a certain | evel of BAFF-R

expr essi ohmnyneresparghadindisatinghat the BAFRRtEr fusion wasl dfficiently expredsed apdssi bl e
that a co-rcgegee tor is required for a high affinity interaction and that
this recef)et F-1's limting on the 293EBNA cells. Exanple 4:

| munopr eci pi t Bi the imfiunbpreiphEwdils abanBATds-oBsérved sl @8 aksultdfihexanpl e
descri bes specific_interaction_ of f‘Iﬁ%g- hBAFF with BAFF-R-Fc, a nolecule

conpoded Weubationof BAKHR-Fe and fiagaB AFF ciRbis bend pprmigrated with ardirectly Fc
domai n of ' - t R~ f BJAB
oI RSP ACh (A CHR, NonBf STt BB ] e T

pol yA+ Rl using as a ntary to
nucl eot i dhat thd 2nttfaltiad betR@en BARFERFe-andfagthBABRisspscific. The resul tant PCR

fragment was cloned in CH269

Example 5: Generation of Soluble Receptor Forms:

20 To form an receptor inhibitor for use in man, one requires the human receptor
cDNA sequence of the extracellular domain. If the mouse form is known, human-
cDNA libraries are screened using the mouse cDNA sequence and such manipulations
are routinely carried out in this area. With a human cDNA sequence, one can design
oligonucleotide primers to PCR amplify the extracellular domain of the receptor in the

25  absence of the transmembrane and intracellular domains. Typically, one includes most
of the amino acids between the last disulfide linked "TNF domain" and the
transmembrane domain. One can vary the amount of "stalk" region included to
optimize the potency of the resultant soluble receptor. This amplified piece would be
engineered to include suitable restriction sites to allow cloning into various C-terminal

30 Ig fusion chimera vectors. Alternatively, one can insert a stop signal at the 3’ end and
make a soluble form of the receptor without resorting to the use of a Ig fusion chimera
approach. The resultant vectors can be expressed in most systems used in

biotechnology including yeast, insect cells, bacteria and mammalian cells and examples



downstream of a murine |gG kappa signal sequence and upstream of the Fc

moi ety of hunman 1gG This construct was terned pJST538. The construct
pJST538WROABEY were transfected to 293EBNA by | i pof ect BA/HE022di t i oned
medi a and cell extracts were haryested at 20 hours post transfection.
Cells were solublized in 20mM Tris 25 pH7.5/50mM Nacl/ 0.5% NP40/ 0. 5%
deoxychetistfonall types df expisessions Manious humam Fc dbinginstcan be attachedtali t i oned nedi a

and cel |l _extracts wer nbi ned wi th .an equal vol u x_SDS .reduci ng

buf f o, ORFIZE 4 BT 06 P o Eet ARG sneliFl, AREmERUY To verify
expr esshfitated foemE 6N thesd Fe d6rhains CALEE Wietlto dsledielytiehidve FoRYr nMouse
anti-human _ 19G conjugated to horse radi sh peroxi dase (HRP) in 5% nonf at

dry ni | Romplementinteractions elifie etipghment of N-linked sugass ta the Fc domajmwhish wi t h

TBST, t r oped with ECL (Amershanm) and exposed to film
Imrusnoglr‘%&%&ﬂ?’a |vg'ﬁ}§{§%/‘(\"ére performed by incubating 25ng of either flag- hBAFF
or flag-hTWEAK with 0.5 m of conditioned nedia from 293EBNA transfected
with ejther pJST538 or CH269 at 4C for 1 hour with agitation followed by

t he addExawplesi: Generatiamn of Agomistic oxdntagonistic Anfibmdies: pr ot ei nA- Sephar ose
(Pharmaci a) and continued agitation overnight. Protei nA- Sepharose beads
were washed twice with PBS and resuspended in 2xSDS reduci ng sanple

buf f er. Aft eTh&ShkdvieAlekeribed sulableaeceptordomhiecan Hehsed tointmntize micecandat ed wit h

5ug/mM anti-flag nonocl gnal anti body. S )i N 5% nonfat dry mlk in
TESH0 ¢ CmRksRPRoSIETE R HORIos 3y ComRtiona s et R dee P AR S | noubat ed
with a 3000 bPELISA fiRaRls 6ARbe fithbr (P4EREd Kt GebiiSt A‘c@mty%}.& dgJackson

| munor esearch)” Tn 5% nonfat dry mlk in TBST at roomtenperature for 30
m nut essoli@loastibosies atémuiobjlizdd oniplastiEidl variaue itsvitnojceHuldr assgyss ddiftéro fi | m
Upon transfecti.an JSTH38 to 293EBNA cel | s, . expr.ession of. an 10

appr oxi ﬁﬁtdg? °£§?&ﬁ’}%$8‘§{eﬁw '\ﬁ/ﬁézoﬂg‘?‘éﬁg’tté&&‘f'ﬂ %H‘Fegﬂ velq ?lg’é‘}h“ﬂact and
condi t i ghGukh @i TINF occPsd. oIf thidlind dabs ol fossesdithd rebEptsLofifteresh RN | 9G
(Jackson _ I'mmunoresearch), indicating that the BAFF-R-Fc fusion was

ef f 1%i efidl lgngth pecentor gambrystat)y trepsfeeied into thedITIMlinedoment glavatheons a band was
b , i ' -R-F d flag- hBAFF.
obser Ve%/ &gg%gyas&? 16wk .hﬂgerh!?@v ,lsgaﬂfégngggrgﬁe Hied]'?éﬁfef EYI{égenﬁ ag

Thi s ba (§ grated w I're sanple 0 ag- 'BAFF. None of
t he ot happatatusae agsessiwhettiersactivagionl of therrkceptdr ¢um elicit a pH change that is -

indicative of a signaling event. TNF family receptors signal well in such a format and
this method does not require one to know the actual biological events triggered by the
20 receptor. The agonistic mAbs would be "humanized" for clinical use. This procedure
can also be used to define antagonistic mAbs. Such mAbs would be defined by the
lack of agonist activity and the ability to inhibit receptor-ligand interactions as |
monitored by ELISA, classical binding or BIAcore techniques. Lastly, the induction of
chemokine secretion by various cells in response to an agonist antibody can form a

25  screening assay.



that the interaction between BAFF-R-Fc and flag-hBAFF is specific. Exanple
5: Ceneration of Soluble Receptor Fornms: 20 To form an receptor inhibitor
for use i WOAHI28the requires the human receptor cDNA sequeREEUS00/23547
extracel lular domain. If the nmouse hormis known, human cDNA libraries are
screened using the nmouse cDNA sequence and such nani pul ations are

rout i nel y Exampled: Scteeningtfior Inhibitars off the ReceptoxrLigani\ Integaetioms, one can
design oligonucleotide prinmers to PCR anplify the extracellul ar donai n of
the receptor in the 25 absence of the transnenbrane and intracellul ar

domai ns. Typi qudif{grm‘é'?@ceipf&llg‘?%o einObnd & sHdenRithel Esmbinhtofan t he | ast
disulfide Iinked "TNF dormai n™ and the transnenbrane domain. One can vary

t he arnpuntibudries foranpleculesythahcaning thecreeeptorfirectly z dheseamplscelas garcthen he

resul tagnt  sol ubl e or. This anplified piec ul d _be. engi negred to
ol uds s iRt EIS Ao s ing b issPlepE e M r BB R ATEIE S, 1f na
30 | g fusifefin 6htheBigand fstitRe sbility tb KBt thele¥eptonRgadiniefdctioh. ThiEIASA gnal

at the 3' end and nmake a soluble formof the receptor without resorting to

t he use ofcasbe ysaddirestly shsareanavariopp pataeal produet libraties etas fop inhibitarycan be
0 : . . i . Lo t
ool 1 o° bacpipBlRds, PGB! LA bk Randbah 002 PR Yinb Bicr 8 B B ne 000575 5507

-21 exi st fomh adidlogiysl@Ssayf(ircthiy cass tyrbtoxibity) €Has cdiiuiien féren thersbiedfiingan be
attached to optimze or elimnate FCR and conpl enent interactions as
desiré8. Af¥¥rnatively, nmutated forns of these Fc domains can be used to
sel ectively renmove FcR or conplenent interactions or the attachnment of
N-linked sugars to the Fc donmain which 5 has certain advantages. Exanple
6: Gener atBxamplé $ABAFFsRiIgG Cadsds agedusction in'tie indbersof B kellvindNermislscr i bed
sol ubl e r«i‘ﬁeﬁtor forns can be used to inmunize mce and 10 to make

monocl onal™%fit i bodi es by conventional methods. The resultant mAbs that are
identified by ELI SA nethods can be further screened for agonist activity
either as soluble antibodies or inmobilized on plastic in various in vitro
cel | ullar assayEightiwesk-old fiemale BALB/f mike welgurchsstd fioneTheJasksmnveni ent

[ ne does tBpRY (e, NaEL e Qron e lRa TR G e Ol

receptor ¢amah®AHRRBIEGR !QEBAFF@I%)%QO& bfoté#h 28uppliB& by TRAWCALAGY, t he
cytotoxicity assay to work. Alternatively, such céells tan be used i1 n the
Cyt osensomBiogen), or400 ug of purified human IgG (HulgG) (Sandoz, Basel, Switzerland) on
days -8, -5, -1 and +2. Mice received 100 pl of 10% sheep red blood cells (S_RBC)
20  (Colorado Serum Company, Denver, CO) on day 0. '

At the time of sacrifice, blood was collected via cardiac puncture into tubes
containing EDT, and red blood cells were lysed in a hypotonic buffer. Blood was also
collected without EDTA for serum preparation. Single cell suspensions were prepared
from spleens and mesenteric lymph nodes (MLN) and red blood cells were lysed in a

25  hypotonic buffer. Flow cytometry was performed using PE-conjugated anti-
CD45R/B220, anti-syndecan/CD138 and anti-B7.2, and FITC-conjugated anti-IgM and
anti-CD45R/B220. All mAbs were purchased from Pharmingen (San Diego, CA).
Briefly, Fc receptors were blocked with 10 pg/ml Fc Block (Pharmingen) for 15 min.
on ice, followed by addition of PE- and FITC-conjugated mAbs and incubated on ice

30  for 20-30 min. Cells were washed 1x and suspended in 0.5% paraformaldehyde. Cell
fluorescence data were acquired on a FACSCalibur™ flow cytometer (Becton
Dickinson, San Jose, CA) and analyzed using CELLQuest™ software (Becton
Dickinson).



apparatus to assess whether activation of the receptor can elicit a pH
change that is _indicative of a signaling event. TNF fam rs

si gnal W 9VRR125 ,ch a format and this nethod does not re%%‘{/?%&%ﬁ%@to know
t he actual biological events trigg®red by the 20 receptor. The agonistic

mAb | d be "humani zed" , f.ar,.cl Lnj cal . Thj |so b
Leod o dof + rfict Heamant with Al R g Brre e anRiiaRE D S b Retieign e ack
of agonigad n@éﬁ-éﬂ?{ceﬂﬁ% bérfphaRil b}don_aha ih el ﬂéﬁBlllérﬁPEﬂiphbid érgamd i nteractions

as nonitor EL] SA, ¢l assical binding or Acore techm&gs. Lastly,

t he i ndessmined 32208 KHghT" B cellsaccounted foy 234% and2L:8% of gells inBBSnse to an

agoni st _anti.bo fo a 25 scr j A [ USOQ 22507
-22 Exaﬁ’i‘}f’tﬁd’??‘g&'ﬁé@'ﬁeﬁ&mﬁfe’lrﬁ%ﬁfeﬁ’%&%ﬁ%s ﬂé&l%&érg‘feﬁ gglrﬁl)tga- PAter act i on:
Usi ng t loeyg, BF 8l1sah hBAFFURLIG treated!Rics. Pladifa 6B (smicca/CBi1BBeY appeared tat or i al
libraries for nolecules that can bind the receptor directly. These

nol ecul ds stightly desreased & welkwith 5.7 and #8%present i theddoeds abEBIrdreaigd ¢ Ee '
if . . . :
o oty a0 et serBPiydl. St with Sy HERERRORMeE] e,

di rect | ynit® TeBED mtdduliiwas@pregiiited on G119 ahd $58 6f£B220+ccellsdm PBBhi bi t ory
conpounds. The receptor can be transfected into a ég)] l{#lgéfiﬂufh as the
HT29 | i esated and SlulgG-trsated spice dpspastive)y, comparsdwith, Lo % 1py ) that can
thenl foru@ﬁ%g%ﬂégr eening 10 assay. Exanple 8: BAFF-R-1gG Causes a reduction
in tfe AGASS™SY B cells in Normal Mce 15 Eight-week-old femal e BALB/c
mce were purstissspleehB220YHE dallskeaye matkeddy redoced i0 BRATRRHgrtreakdd . M ce

3/ group). received i, ei t her PBS ) . n
BAFE %p@mﬁmﬁs%gsomw‘g ith kTt hid é@’%ﬁ? Pug AP FfeGareated e o,
Bi s i f e higl l9w B | ,
S:M'Ogggz Inél%%f)ré%%cg\éa ;M%B&hgé’ﬂﬁ%ﬁg%é\‘@g’n@ﬁmcgq e?:?ﬂ%gl 100aZIe of 10% sheep
red bl ocdbmpulaiopSEBETatle 8AdcThara was 8e changeoherarsd inthenewly foapedB day 0. At

the time Qf sacrifice, bl ood I i a.cardi n re into tube
ek el CoBRSkab 1 SR SRR % R PRaBUBEILT (L0 TIPS,
was al sqsyrdetdnPChesRVydppeutéd BeAliphtly dedredted acwall atith@13%Sind@.4% el |

suspensi ons were prepared from spleens and nesenteric, Ily h nod(fs (M.N)
and r ed psessotdindbe splespaf PRS eated andHulgG-treated mice, respectively, compare

with 2.4% in hBAFF-R-Ig-treated mice. -
The MLN exhibit_ed a decline in B220+ B cells with 14.1% present in hBAFF- -
20  R-Ig-treated mice compared with 26.7% and 35.8% in PBS-treated and HulgG-treated

mice, respectively. The data are summarized in Table 8A.



25 hypotonic buffer. Flow cytonetry was perfornmed using PE-conjugated anti
CD45R/ B220, anti-syndecan/ CD138 and anti-B7.2, and FI TC—cong %at ed antl -1 gM
and anti WCDMBREB220. Al l mAbs were purchased from Pharm ng ﬁ ego
CA). Briefly, Fc receptors were bl ggked with 10 g/m Fc Bl ock (Pharm ngen)
for 15 mn. on ice, followed by addi ti on of PE- “and FI TC- conj ugat ed mAbs
and mcub&hblb&h. Buell3ophiationnindBAFR-R-I:PBS andr ¢ washed | x and suspended
in 0.5%p {ﬁ; de. Cell fluorescence data were acquired on a
FACSCal i b TqB &%Brret er (Becton Dickinson, San Jose, CA) and anal yzed
usi ng CEIRRSEFT TM s07 { papgié BeCt OfSynleédsi NS OBY. 2/13/120!9_7 12812 PCT/ US00/ 22507
-23 Aftef Treatnent w FF- R—Ig there was approximately a 50% reduction
in the hunber of B cellgMih peri pheral bl ood and in tihe peri pheral

| ynphoi d|organs exam ned. B220h' gh 1gMoOw B cells acqounted for 23.4% and
21.5%of {cells in PBS- treated and HulgG treated m ce,{ respectively,

wher eas fhing popul ati r£sent e n 5 9. s in

hBAFF- R- ||g-Treated m ?é?‘{%lgaﬁna ce$7%¥§ndeca%’/%%?3% appeared to be
slightly|dpfipgased as g4 th 5 %009 4. 8%4pye3qnt |in the blood of
PBS-treated and HulgGtreated m ce, respectively, conpared with 3.9%in

hBAFF- R- | HBAEB{Red i 88.+ IlBe B7. 2390k @6Ul e wds9 1Prsegyl at ed on 3. 1% and

4. 5% of E§i§0+ cells in PBS- treated and Hul gGtreated |m ce, respectively,
conpared{weth 1.9%in hBAFF-R-1g 10 treated mce. In tihe spleen B220h' gh B
cells werje markedly reduced in hBAFF-R-1g-treated m de representing 18.8%
conpared{with 36, 7% and 40%in PRS and HulgGtreated] mce, respectively.
Thi s decli{i ne was observed in both Igwvh' gh and | gMbOw {subpopul ati ons (see
Tabl e 8A). re was n ge oMtQ&Iwa%{formdBw cel |
conpart ngnt he spl 220b ghown). Plasma cells
(syndecan/ CD138+) appear °“to be slightly decreased ad well with 3.3% and
3.4% prégsent in the spl'een of PBS-treated and Hul gG tireated m ce,
respectiVely, conpared wth 2.4%in hBAFF-R-1g-treatgd mce. The MN
exhibited a decline in B220+ B cells with 14. 1% present in hBAFF- 20
R-1g-trea®®P nice comP:&d 1Mt t h 26l124dH 35. §%£H-&DBS-treat ed and

HulgGtreated mice, 'respecti vely. The data are sunmar|li zed in Tabl e 8A.

HulgG 30.5+2 11.8+1.0 34+0.7
HBAFF-R- 10.6+ 0.2 84+02 24102
Ig
MLN B220*
PBS 26.7
HulgG 35.8+3.3
HBAFF-R- 141159
Ig

' The mice were treated as described in the Materials and
Methods section, and the data are given as percent + standard

5 Deviation
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-24 Table 8A. B cell populations in hBAFF-R-1g,,

Hul gG-treated mice' . Blood B220h' gb Syndecan B7.2/13220 tN 1gMW0
PBS 23. %00uBs2 1.5 3.10.5 HulgG 21.5 4.5 4.8 0.9 4.5 PQI/USMEARMIR. o 9

0.6 1.9 0.5 1Ig Spleen B2Ch g B220h' gh I ght Syndecan

| gL41 PBS

11.91.6 3.30.8 HulgG30.52 11.8 1.0 3.4 0.7 HBAFF-R- 10.6 0.2
8. 40. 2 2. 40. Theldgcrvhddd peRBntagBEB2 24+ B céllslig the3Blo8d add plasmBadlls iRthd 4. 1 5.9

mce were tr as. descrj bed i.n the Materi al Met hods
Blopdgng galegns Rogrireated mice aer epupiation W ‘on WO
%%g’gQI{s WP heze ROAhibition of B cdPAdtivasAaRPéoRXLAMIN OindPotetiallycel | s in .
od and plasma cells in the blood and spl eens of hBAFF- R- Yg-treat ed

m ce af imoreasedrelitnination of sdtivated@edls. A very suinor pracent pEantigen-spacifioB i on of B
cell activati and/.or turati and potential | bR £2S | i mnation

of adt valouodd sg et Ped BidteSianddo <AL B BhE cate SRBCT BRRpR e ' Coj 1 "
woul d b@BAXA.RAL ekt adiht FREREIT subh 2 Ayanidtici ré@ittion in tHel geréent 6f BBl infBecause .
the hBAFF-R-1g treatnent resulted in such a dramatic reduction in

per cent
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15

20

30

aBtisRies examined, ~50%, the activity of hBAFF-R-Ig appears to also target resting,

mature B cells.

It is therefore contemplated that BAFF-R fusion protein may be used as a
therapeutic drug with clinical application in B cell-mediated diseases. Diseases include
those that are autoimmune in nature such as systemic lupus erythematosus, myasthenia
gravis, autoimmune hemolytic anemia, idiopathic thrombocytopehia purpura, anti-
phospholipid syndrome, Chaga’s disease, Grave’s disease, Wegener’s Granulomatosis,
Poly-arteritis Nodosa and Rapidly Progressive Glomerulonephritis. The therapeutic
agent also has application in plasma cell disorders such as mul.tipl.e myeloma,
Waldenstrom’s macroglobulinemia, Heavey-chain disease, Primary or immunocyte-
associated amyloidosis, and Monoclonal gammopathy of undetermined significance

(MGUS). Oncology targets include B cell carcinomas, leukemias, and lymph'omas.

Example 9: Blocking BAFF induced B cell proliferation in vitro using soluble
BAFF-R

In this example we show that the soluble BAFF-R: hIgG1 fusion protein is
capable of blocking BAFF induced B cell proliferation in mouse splenocytes.

Murine splenocytes (5 x 10° cells/ml) from Balb/c mice wére isolated and
cultured in a 96-well plate in 100 ul of RPMI (Life Technologies) supplemented with
10% fetal calf serum (JRH), 2 mM glutamine, 100 units/ml penicillin and 100 mg/ml
streptomycin (Life Technologies). Then various amounts of human BAFF, 10 pg/ml
human BAFF-R: hIgG1 or human Ig, as well as 10 pg/ml of anti-mouse surface u
heavy chain (Jackson Immuno Research) were added. After 48 h in culture at 37°C,
cells were pulsed for 24 h with 1 uCi/well [methyl->H] thymidine (Dupont NEN) and
harvested using a Tomtec (Orange, CT) cell harvester. The radioactivity was measured

in a Betaplate liquid scintillation counter (Pharmacia Biotech).

t he
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hIgG1 fusion protein is added to the assay under the same conditions, the extent of

proliferation is reduced to the level observed for the BAFF alone treatment. This
indicates that the BAFF-R: hIgG1 fusion protein is capable of inhibiting the
20  proliferation of splenocytes induced by BAFF and anti-j.

Example 10: Blocking BAFF binding to Raji cells using BAFF-R: hIgG1
In this example, pre-incubation of BAFF with BAFF-R: hIgG1 fusion protein
resulting in the reduction of BAFF binding to the Raji B cell lymphoma line is
25  described. |
In this FACS assay, 200 ng/ml FLAG-tagged human BAFF was pre-incubated
with either human BAFF-R: hIgG1 or human LTBR: higG1 at two fold dilutions
ranging from 20 pg/ml to 39 ng/ml or no fusion protein for 30 min. on ice. The
incubation took place in a FACS buffer containing PBS without Ca** or Mg?* plus 10%
30 FCS (JRH) and 0.05% sodium azide. After pre-incubation, the BAFF-fusion protein
mixture was added to 5 x 10° Raji (ATCC) cells/ml. This incubation took place for 30
min. on ice and then the cells were washed with 2 ml of FACS buffer at 4°C. In order
to detect the bound BAFF, 5 pg/ml of anti-FLAG antibody M2 (Sigma) was added to
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The background MFI for this experiment is 7. Thus, BAFF-R: hIgGl is very effective

at blocking BAFF binding to Raji B cells.

20
Example 11: BAFF-R - IgG Attenuates lupus-like autoimmune disorders in

transgenic mice

This example describes the effects of BAFF-R — Ig to reduce the peripheral B-
25 = cell pool and inhibit development of splenamegally and nephritié.
Five-month-old BAFF transgenic (Tg) mice (C57BL/6) and age-matched
littermates were used in the experiment. BAFF Tg mice manifest lymphocytic
~ disorders and an autoimmune phenotype similar to systemic lupus erythematosus
(Mackay et al., 1999). This phenotype includes increased peripheral B cell populations
30 including Transitional 1 (T1) and 2 (TZ), mature (M), marginal zone (MZ) and
CD1"#IgM™e B cells.
The mice received i.p. PBS, 400 mg of puriﬁed human IgG (hIg) (Sandoz,
Bagel, Switzerland) (3/group) or 400 pg of CHO-derived human BAFF-R-hulgG1
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(hBCVA-1g) fusion protein (2/group) on days O, 4, 7, 11,14,18, 21, 25, 28,
32, 35 and were sacrificed at day 40. At the tinme of sacrifice, spleen

wei ght WR0KMR8Bured and single cell suspensions were pr@M@"@? r lysing
red bl ood cells in a hypotonic bupder. Flow cytonetry was 5 perfornmed using
FI TG conj ugat ed anti - CD21/ CD35, PE—conijl ated anti-IgD and anti- CD1,
cychrone-conj ugat ed anti - CD45R/ B2 i ot| n- conj ugated anti-lgM All
mAbs were purchased from Ph Briefly, Pc receptors
were blocked with 10 g/ m E%?Ew&gﬁgr n) for 10 min on ice,
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Abs, strep-avi din APC and 13°%Fﬁﬁ p%rspém,(rél%a I's were incubated for 30
mn @n ice, washed | x a suspen in 0.59 ar af or yde. Cell

fl uo(rgescence data wer ea%gqui red ?a FACSCal T bur (flcn)ﬁ_ﬂ%gtorret er (Becton
D cki ns@AFEEg Micee, CA) and anal yzed using CELLQuest (software (Becton

Di cki ns%j% %515 The prese ce of pr]gﬁel ns in use urine was neasured using
Mul tisti E reage strlps f urinal ysis (Bayer rp., Diagnostics

Di vi si oggpkesul ts are ighown in Hgples 1 1Agand 11B bgjgow. WO 01/12812

PCT/ US00/ 22507 -29 Table I A 3 Month Spl enocyte Analysis Total Cells per
Spl een BI6E9H) 5 TI T2 1¥r Mature 24BAFF Tg M%ce 816E23130 4 18 9 91 816E33
14 3 170 816E99 1 9 15 Mean .6 244/ - 6+/ 5.7 140+/ -41
B, MRy of o 8108583 & @D Do BT, Paeal > T hean
3.9+/-2 4.8+/-1.5 2. 44/-1 59+/-20

Littermate Controls _ _
816E2 53 - 5.8 3.1 73
816E4 24 3.1 19 44

15 Mean - 3.94/-2 4.84/-1.5 2.4+/-1 - 594/-20 -

The spleens of the 3 month old Baff Tg mice (n=3) and age-matched littermates (n=2)

were isolated and subjected to FACS analyses as described in the Materials and

Methods. The T1, T2, M and MZ cells were defined by the expression of the following
20  surface markers (hi: high., lo: low., int:intermediate):

T1:1gD", IgM™", cD21%

MZ:IgD’, igM", CD21

T2:1gD*, IgM™, CD21"
25 M:IgD*, IgM®, CD21™



The spleens of the 3 nonth old Baff Tg m ce (n=3) and age-mat ched
littenmates (n:2) were isolated and subjected to FACS anal yses as

descri bedWHO¥RE12\ht erial s and Methods. The Ti, T2, M and USPVR250Er o
defined by the expression of the fahpow ng 20 surface markers (hi: high.,
lo: low., int:internediate): T1:1gD |lgWvh' gh, CD21'0 MZ:1glY, lgwvh', CD21
T2: 1 gD+, Igwvn', CD21h' 25 M gD+, | ©11BD21' nt WO 01/ 12812

PCT/ US00/ 22507 -30 Table 11 Anal ysis Total Cells per
Spleen (X 106) 5 Tl T2 MZ Na?l&ﬁ&o@%@g%yﬁ%g&ﬁggﬁ_% 13 100 34 630
823-3-11 7.5 43 6.6 200 823-3-13 3.1 50 15 180 10 Mean 7.9+/-4.9 64+/-30
19+/-10 340+/-250 Littermate nfrols 823-3-22 0.7 6.5 1.4 56 802-64 0.28
5.4 1.3 38 15 823-14-13 0.45%09‘?‘&&91551@’%8’1%@ 48+/-0.21 5.1+1-1.5

0. 95+/ 50. 65 44+/-10 10 nonth Baf f Tgp#i ce (n=3 nd age- ed
Iitter?rat es (n=3) were subj ec?%%ll to FAgganal yses—Mazé descri b@t}—&gn Tabl e 1.
WO 01/ 128 BAFKCTEME0O/ 22507 -31 After administration off h BAFF-R-1g to Baff
Tg mce t%ﬁ i T2, M M pop 3ations and. t he CD%%Ml/IgM"OB cells in
the spl eef fiere reduced significantly as'®hnpared the PB&3@nd hig
treated BghB3Ig mce, the totagsnunbers gf Ti, T2, gl M and,gp 1h' Q'1gM"O
B cells were reduced to the level simlar or |ower than that of the

823-3-13 3.1 30 15 180
10 Mean 7.9+/-4.9 64+/-30 19+4/-10 340+/-250
Littermate Controls
823-3-22 0.7 6.5 1.4 56
802-64 0.28 54 1.3 38
15 823-14-13 045 34 0.16 38
Mean ' 0.48+/-0.21 5.1+/-1.5 0.95+/-0.65 44+/-10

10 month old Baff Tg mice (n=3) and age-matched littermates (n=3) were subjected to
FACS analyses as described in Table 1.
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Val denst roml” macrogl obul i nem a, Heavey-chain di sease, Primary or
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mice with BAFF-R-Ig results in a reduction of the T1, T2, MZ and CD1% B cell

20  populations to levels similar to or lower than those found in wildtype littermate

controls.

BAFF-R-Ig functioned to reduce the peripheral B cell pool and inhibit
development of splenamegally and nephritis. Therefore, in addition to its usefulness in
systemic lupus erythematosus lupus nephritis, the action of BAFF-R-Ig is also useful as

25 in B cell-mediated diseases that are autoimmune in nature such as myasthenia gravis,
autoimmune hemolytic anemia, idiopathic thrombocytopenia purpura, anti-
phospholipid syndrome, Chaga’s disease, Grave’s disease, Wegener’s Granulomatosis,
Poly-arteritis Nodosa and Rapidly Progressive Glomerulonephritis. This therapeutic
agent also has application in plasma cell disorders such as multiple myeloma,

30 Waldenstrom” rhacmglobulinenxia, Heavey-chain disease, Primary or immunocyte-
associated amyloidosis, and Monoclonal gammopathy of undetermine significance

(MGUS). Oncology targets include B cell carcinomas, leukemias, and lymphomas.



transgenic mce. Observations nmade during phenotype eval uati on of BAFF

transgenic 5 mce indicated the potential for hypertension,i ce.
Baff Tg riwO&®1A2Bleescri bed above were anesthetized with ket }S'{ﬂﬁﬂ&ﬁ%ﬂn eft

carotid artery was exposed via an iz SI on in the neck. A catheter was
inserted into the carotigartery for rerrent thi)l ood pressure and
heart rat Example £t MeagrA -m;almm@tle(M a‘rapm 1£¢ ansducer and bl ood
pressure was neasured using a Gould 1o data acquisition system (Po-Ne-Mh
Dat a Acquisition systemand Goul d pol ygraph). Fromthe pulsatile pressure
wavef orm  syst Ghisexpésment described shoikeasupernart of ehlood pressyre asBAFF and hear t
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80- 90 MTHEdA ISPy S ApRERIE HaléTbrm ! syStoBAipreskiire/\@igabli€ prisifte,tadem a t endency
towards hypertension, ~25 as conpared to negative control mce. Analysis of

i ndi vi duaiprdsewreland beartratewers deprve@siljwe groynsiof aniee wisee WA BAEhsgeni ¢ ni ce

are distributed. i 1889 yne with high blood pressure and
one with H&P%F&P‘CB?%%J ﬁﬁé@ﬂ@r ?ccor | ng , adm nistering a soluble
BAFF- R, fusi onFpat €3 displays e dverhige meuin latigrialpresorl (MAR] i thindIgd férahe s of

hypertensi on. 30 Exanple 13: BAFF-R-1g Treatnment of SNE1 mi ce with
est abllf sh&Wo 8ranpss As showa, the BAJiFsansgenic pieshaskan avsmgeiNAL o ﬂ@%ﬂq ?e

lrrgggfafreowgitls %@If@]ﬁé%\?g@w@& el}dﬁggf&a%l pg@élﬁ%?ﬂg&gﬁg 0 fu3| on WO

01/ 12812 Hdé Hisnerstiate(y’10 mmHg increase in MAP over controls, although this did not-
achieve statistical significance (ANOVA).

More detailed analysis of the data are shown in Figure 14. In this figure, the
20  results from individual animals are displayed. In the wild-type controls (BAFF -), the
distribution of the data follow a typical, binomial distribution. In contrast, the pressures
in the BAFF transgenic mice (BAFF+) appear as if they distribute into two groups, with
one group in the 120-130 mmHg range and one group in the 80-90 mmHg range.
As a population, the BAFF transgenic mice have a tendency towards hypertension,
25  as compared to negative control mice. Analysis of individual levels of arterial pressure
indicate the BAFF transgenic mice are distributed into two sub-populations, one with
high blood pressure and one with normal blood pressure. Accordingly, administering a
soluble BAFF-R, fusion protein or antibody homolog can ameliorate the effects of
hypertension.
30
Example 13: BAFF-R-Ig Treatment of SNF; mice with established disease slows
progression to severe nephritis.
Female lupus-prone (SWR x NZB)F1 (SNF;) mice, aged 21 weeks and
exhibiting moderate nephritis (30-100 mg/dl proteinuria), received 200 ug of fusion



-33 protein human BAFF-R-hulg@ (hBCVA-1g), human 19G (Hul gG (Sandoz), or
200. Al of PBSi.p. weekly for 8 weeks. The urine of each nobuse was i
noni t or SNOWAR81Y for proteinuria using Al bustix (Bayer CBERUSOHRSIT ¢ own,
NY). Proteinuria over 100 ng/dl vwm&s scored as severe nephritis. BAFF-R-Ig
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of a st aglhybitedasedre abpiditicl Edrasired loi 75% a8 ES Mol BICE thab teveived Hulg@ys af ter

the last injection and digested with coll ezgenase (Sigma cat.#C-5138) for 1

hr. at 3and PBS respegfively: e FigyshEhsThese dae dsmopsiratel thaRthesolyblaBAFEed i n a
h toni . i I t
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pr epare bnetric analys I'ng ce I - CD1

| c- bi ot i a luphd mphdtis) yesultingih amatked dP4y inadiseasépidgressipa.nr one, and
anti-CD4-FJTC to assess DC popul ations. In a separate experinent fenmal e
BALBPc (N=3) nice were given i.p. 100 g hBCMA-1g | x/week for 4 weeks after
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CQ2. Cryosections were cut and fixed 1 n acetone. Sections were | ncubated
wi t h antnurfiberiof spléniotdemdritic ¢tellsD() und tanatypicaldipleni®lozalizationst rate  BCI P
(Pierce) to visualize DCs, mAb MOVA-1 followed by anti-rat |1gG HRP
Sevcn-Week—old female BALB/c mice (3/group) were given i.p. either 20 ug or
20 50 pg human BAFF-R-IgG1 (hBCMA-Ig), 50 pg human IgG (HulgG) or 100 ul PBS
1x/week for 4 weeks. The hBCMA-Ig fusion protein was purified from culture
supernatants of a stably transfected CHO cell line. Spleens were obtained 8 days after
the last injection and digested with collagenase (Sigma cat.#C-5138) for 1 hr. at 37°C.
A single cell suspension was prepared, RBCs were lysed in a hypotonic buffer, and the
25  cells were washed3x in PBS. Splenocytes were prepared for flow cytometric analysis
by staining cells with anti-CD11c-biotin followed by streptavidin-APC, anti-CD8a-
cychrome, and anti-CD4-FITC to assess DC populations.
In a separate experiment female BALB/c (N=3) mice were given i.p. 100 ug
hBCMA-Ig 1x/week for 4 weeks after which spleens were snap frozen in OCT using 2-
30 methyl butane chilled on CO;. Cryosections were cut and fixed in acetone. Sections
were incubated with anti-CD11c-biotin followed by streptavidin-AP and substrate
BCIP (Pierce) to visualize DCs, mAb MOMA-1 followed by anti-rat IgG-HRP
(Jackson ImmunoResearch) and substrate 3,3’ diaminobenzidine(Sigma, St. Louis MO,



(Jackson I munoResearch) and substrate 3, 3" di am nobenzi di ne(Si gma, St.
touis MO WO 01/12812 PCT/ US00/ 22507 -34 Cat. # D-1293) to visuali
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obt ai ned f, ) cribed in Materials and Methods. BCVA-Ig-treated
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able to mgrate further within the white pulp (data not shown). Thefefore,
bl ocki ng |BAFF/ BAFF-R interaction with sol uble BAFF receptor appearsjto
interferﬁl with the homng pattern of DCs which may affect their abifity to
functionjas antigen presenting c®echmsnumbiref EB{AHDGs&IODASDPB cel | acti vati on,
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This decline in splenic DCs, which are critical antigen presenting cells, may

impact B cell activation, maturation and humoral immunity.

15 Frozen spleen sections were obtained from mice as described in Materials and
Methods. BCMA-Ig-treated mice exhibited an atypical DC homing pattern when
stained with anti-CD11c. DCs normally localize within the T cell area of the white pulp
and within the marginal zone, with a concentration at the marginal zone bridging
channels. However, DCs from BCMA-Ig-treated mice were found surrounding the

20  perimeter of the marginal zone and few appeared to be able to migrate further within
the white pulp (data not shown). Therefore, blocking BAFF/BAFF-R interaction with
soluble BAFF receptor appears to interfere with the homing pattern of DCs which may
affect their ability to function as antigen presenting cells, thereby impacting B cell
activation, maturation and humoral immunity. Furthermore, the spleens of BCMA-Ig-

25  treated mice lacked CD35+ FDCs as determined by immunohistochemistry (data not
shown). Since FDCs function to present antigen to B cells within germinal centers
(GC), lack of such cells could have a detrimental effect on GC structure and B cell

affinity maturation.



affinity maturation. R, F WO 01/12812 PCT/USCQO 22507 -35- It will be
apparent to those skill ed in the art that various nodifi catl 0 g{%

vari at i 3¥@30¥B81he made in the pol ypeptides, conpositions g‘B’Pﬁ s of the
invention wthout departing fromgghe spirit or scope of the i nvention.
Thus, it is intended that the 5 present invention cover the nodifications
and vari ations of thi s invention provided that they cone within the scope

of the a . . RCYI USOQ 22507
256 vinat ) o A€ a4 thobd Bliflod i th e M Sprigfd ddifiltiene Bl |2 27907
net hod o/riatidrisiviah be gnade dethe pplypeptidésncampasitions land mvgtiadsiof ghet ingerioap of
adm ni ster,ing,a ther ically effectjve ampunt__of a c OSI t.ion sel ected
from 5 Yitheu g r&)&&“é{‘ FRirit,gr.scppg of BWP“??'bo%eﬁt‘ﬂ BT?E
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ant i - BAREeyRomet Withid thdsnept ofjthe apperrled slaims huditheir equivialents. ng i mmunogl obul i n
production in an animal conprising the step of adnministering a
therapeutically effective. anbunt of a conposition selected fromthe group
consisting of: (a) a BAFF-R pol ypeptide or fragnment thereof; 15 (b) a
chinmeric nol ecul e conprising a BAFF-R pol ypeptide or fragnent thereof
fused to a heterol ogous am no acid sequence; and (c) an anti-BAFF-R

anti body honolog. 3. A nethod of inhibiting dendritic cell-induced B-cell
growth and maturation in 20 an animal conprising the step of adm ni stering
a therapeutically effective anount of a conposition selected fromthe
group consisting of: (a) a BAFF-R pol ypeptide or fragment thereof;




(b) a chinmeric nol ecule conprising a BAFF-R pol ypepti de or fragnent

thereof fused to a heterol ogous am no acid sequence; and ZEi»éﬁt)JsoﬂBz ti
BAFF- R arWO9&d381honol og. 4. A nethod of treatpment of an autoi mmuné di sease
conprising the step of adnministerizgy a therapeutically effective anount of

a conposition selected from the group consi a BAFF-R

pol ypept | Wehabis Oﬂ#lmgﬁé-ﬁt thereof; (b) a chi rrlm,mmm I I rising a .
BAFF- R pol ypeptide or fragnment thereof fused té& athetersol egous anino acid
sequence; and (c) an anti-BAFF-R anti body honol og. WO 01/12812 | 111 ~I1I

111111 1"4] 11 Alfhethbd bffnhRGiingBaRli276@th in a8 dnimklTomgising the sikproft hod of
treating hypertension_ in an aninal, c rising the step of, adm nistering a
t her apeuti cal | W%@iﬂ%&ﬁf?@&mc Vegg%w?e‘l“? tﬁﬂaﬁo F‘HPPS%“@‘Z B ed
fromthe group WwidRanb of:(2) a BAFF-R pol ypeptide or fragnent thereof;
5 (b) ga]t chi rrerfh%cg?m PZ%%‘% c r?pri sing a BAFF-R pol ypeptide or fragnent

t hereof fused to a. (d)ed BARFeR polypeptidecordtagmenbtheeenf; and (c) an anti - BAFF
R anti body honol og. . A.nmethod.of treating r i sorder.s in.an ani nal
conprising the step! '“f‘i@“‘&ﬂﬁi"?ﬁl?{“&?W@‘@%@ﬁ%ﬁgﬂ’@gw@{‘é‘??r_eftf?gr\}eé' amount
of a B-cell growth i nhhBlebPfused ) £REtEBISgoRF D Ai@SRYueRtSaddi ng of 1 (a) a
BAFF- R pol ypeptide or fragnment thereof; (b) a chinmeric.nolecule conprising
a BAFF-R pol ypept i déc)oan dntiaBAEHR antikadydioniale®d t o a het er ol ogous ami no

acid sequence; and 15 (c) an anti-BAFF-R anti body honolog. 7. A method of
treat i“hg B-cell lynpho-proliferate disorders conprising the step of

adni ni stepi ng A mbMoakeihikiGhg imkbhegbbuih prédudtionGh ad aBirad|congrieingithe
i nhibitor selected fromthe group consisting of. 20 (a) a BAFF-R :

pol ypept i de or step & administeringdtherappyticellyefieat yoamennt of REoBPREHPRI ng a
BAFF-R pol ypepl i ,d&. Pkroh B8 EF&!&) consisting of:

(a) a BAFF-R polypeptide or fragment thereof;

15 (b) a chimeric molecule comprising a BAFF-R polypeptide or fragment
thereof fused to a heterologous amino acid sequence; and
(c) an anti-BAFF-R antibody homolog.

3. A method of inhibiting dendritic cell-induced B-cell growth and maturation in
20 an animal comprising the step of administering a therapeutically effective
amount of a composition selected from the group consisting of:
(a) a BAFF-R polypeptide or fragment thereof;
(b) a chimeric molecule comprising a BAFF-R polypeptide or fragment
thereof fused to a heterologous amino acid sequence; and
25 (c) an anti-BAFF-R antibody homolog.

4. A method of treatment of an autoimmune disease comprising the step of
administering a therapeutically effective amount of a composition selected from
the group consisting of:

30 (a) a BAFF-R polypeptide or fragment thereof;
(b) a chimeric molecule comprising a BAFF-R polypeptide or fragment
thereof fused to a heterologous amino acid sequence; and

(c) an anti-BAFF-R antibody homolog.



anti body hormpl og. 25 8. A net hod acco(ch' u Emﬁmﬂ wherein the
BAFF- R pO9p&#t2 de is soluble. 9. Th BCT:’P§9% 7 wher ei n
the sol ubl e BAFF-R pol ypeptide cgyprises a AF R extracel | ul ar domai n.

10. The nmethod of claim9 wherein the BAFF-R extracellular domain is fused
to an 39 i mémagsheshel treating hypertensiondu an apimal comprisingthg stepaf to 7, wherein
t he BAFF-R PO} G | a) an

I sol at ed natla!\'/e sie%érﬂ’ atﬁgﬁﬁ@tﬁgﬁg%pept |a%]‘{eb%3g6nﬁllﬂsc%ﬁ?%‘§1ﬁw§ﬁgg% resi dues
1 to 184 of Sifectdd fiven theogroap f:dm'sj}smgtof't hereof; 111111 111111 11111 11111
11 111 PCT/ US00122507 . WO 01/ 812 - 38- b) an i sqgl ated BAFF-R pol ypepti de
havi ng at | east 80@’98@4@3& ﬁiqrﬂfvvmth native sequence
BAFF-R pol ypepti de Iy ID NG 1
or aéer agnent therg)g?rm{rg‘&gdr}qfﬂseo at egﬁ%i,%\@ g? ﬁ%&#%tlhﬁg){n n EQ | east
90% amino acid 5 sethnreaffushdrtblaﬂgetemlbgousa!xmnea&dqmwee,mﬁF R poI ypept i de
conprising amno idresi 1.t0.184 of SEQID NO 1 or a fragment
thereof; d) an i so&’&%&“ﬁ%ﬁ%@ﬂ%ﬁ?’&& O8onpri sing amino aci d residues i
to 51 of SEQID NGO 1 or a fragnent thereof; and e) an isol ated BAFF-R

pol ypepti de conprising amino acid residues 8 to 41 10 of SEQID NO 1 or a
f ragment6.t heerﬁcthqngOftﬁeantrm@l disordersiin gn animgl gpmpriging thezstepler ei n t he

anti - BAFF- R anj a nocl onal t hod
accol%ing to acd ﬁg%fgtagﬁrgfap%%%‘&f té’ilgl'—é ﬁﬁ%ﬁ%@dﬂ’ﬁ Yol og
conpri ses BCMAldctHd froh t odp OFshtiflg @f:cordl ng toclains 1 to 7, wherein the
animal is a manmal . 15. The met hod accor di naﬁto claim 14, wherein the

mamal is human. 1@) 2 RARK-Raelypeptideon fragment thsmofssi ng or altering an
| mmune response

t hereoffused to a heterol ogous am no acid SE@uence and (c) an anti - BAFF-R

(b) a chimeric molecule.comprising a BAFF-R polypeptide or fragment
thereof fused to a heterologous amino acid sequence; and

15 (c) an anti-BAFF-R antibody homolog.

7. A method of treating B-cell lympho-proliferate disorders comprising the step of
administering a therapeutically effective amount of a B-cell growth inhibitor
selected from the group consisting of:

20 (2) a BAFF-R polypeptide or fragment thereof;
(b) a chimeric molecule comprising a BAFF-R polypeptide or fragment
thereoffused to a heterologous amino acid sequence; and

(c) an anti-BAFF-R antibody homolog.

25 8. A method according to claims 1 to 7, wherein the BAFF-R polypeptide is
soluble.
9. The method according to claim 8, wherein the soluble BAFF-R polypeptide
comprises a BAFF-R extracellular domain.
10.  The method of claim 9 wherein the BAFF-R extracellular domain is fused to an
30 immunoglobulin.
11. A method according to claims 1 to 7, wherein the BAFF-R polypeptide is
selected from the group consisting of:
a) an isolated native sequence BAFF-R polypeptide comprising amino acid
residues 1 to 184 of SEQ ID NO:1 or a fragment thereof;



i nvol ving a signaling pathway beiwmuﬂu]mﬁﬂlltumg BAFF conprising the
step of admnistering an effecti o Bgent 20 c %93557

i nterferiW@OWMI2842t he associ ation Bet ieen the BAFF-R and BAFF : K met hod
of inhibiting inflammtion conprisisg the step of adm nistering a
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residues | to 184aminoQcid refiddia Ntook84a0ffSE(YERMNOL her 2 agmut thareof2812

/ US00122507 . - 39- ted

1111112112112112j1 ¢ L 11115 X111 P ..b) .an Lsol

BAFF- R pol ypepti b WdsoREH HATE RO aasphidn ABPAERa anias g sidie 18 s] W t 1
native sequence BARIE ' bl amno acid residues 1 to 184
of SEQIDNO 1 or a }gghn%ﬁfgﬁ%gﬁggﬁmg?&gﬁgpgol at ed BAFF-R pol ypepti de

havi ng at | east 9€)dandsolated BAKF-B podypeptide coniprising aming acidh rasidpes 8dedénce
BAFF- R pol ypepti de LS4 apino acid residues 1 to 184 of SEQID NO 1
or a flPagnent the?feﬁg%ﬁgng%ﬁﬂég@aﬁékﬁr@g{ pol ypepti de conprising am no
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cxtracel | dar  dbRERRAARER e SSRAR 187, whbBATEE o B Bl
homolog comprises BCMA-IgG.

15 14. A method according to claims 1 to 7, wherein the animal is a mammal.

15.  The method according to claim 14, wherein the mammal is human.

16. A method of treatin g, suppressing or altering an immune response
involving a signaling pathway between a BAFF-R and BAFF
comprising the step of administering an effective amount of an agent

20 ~ capable of interfering with the association between the BAFF-R and BAFF.

17. A method of inhibiting inflammation comprising the step of administering a
therapeutically effective amount of an antibody specific for a BAFF-R or an
active fragment thereof. _

18. A method of inhibiting inflammation comprising the step of administering a

25 therapeutically effective amount of an antibody specific for a BAFF-R or an
epitope thereof.

19. A pharmaceutical composition comprising a therapeutically effective amount of
an isolated BAFF-R polypeptide or a fragment thereof and a ph'armaceutically
acceptable carrier.

30 20.  The pharmaceutical composition of claim 19 wherein the isolated BAFF-R
polypeptide is selected from the group consisting of:
a) an isolated native sequence BAFF-R polypeptide comprising amino acid
residues 1 to 184 of SEQ ID NO:1 or a fragment thereof;
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b) an isolated BAFF-R polypeptide having at least 80% amino acid
sequence identity with native sequence BAFF-R polypeptide comprising
amino acid residues 1 to 184 of SEQ ID NO: 1 or a fragment thereof;
c) an isolated BAFF-R polypeptide having at least 90% amino acid
sequence identity with native sequence BAFF-R polypeptide comprising
amino acid residues 1 to 184 of SEQ ID NO: 1 or a fragment thereof;
d) an isolated BAFF-R polypeptide comprising amino acid residues 1 to 51
of SEQ ID NO: 1 or a fragment thereof; and
e) an isolated BAFF-R polypeptide comprising amino acid residues 8 to 41
of SEQ ID NO: 1 or a fragment thereof.

21.  The pharmaceutical corhposition of claim 19 wherein the BAFF-R polypeptide

fragment comprises a BAFF-R extracellular domain fused to an imunoglobulin.



