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Al t hough international patent application WOQO0/50597 non- descriptively
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i nvention are g¢haracterize high affinity binding to TNFSF13b ..

pol ypept i des, gf”a}ssdﬁ@%@i Sﬁ??%%’“ mftalngé’.,thegﬁﬁl}dlsofdrf’ S ?ff’i%égc&??otv Slpr%fﬁ‘fté(brbni ze
at | east oPRflathnydidryQyRRHHe® havekhywH thaGh hifliétkd B6SOEI1RA chdrtdr hIBIESFI 3b

pol ypeptides. 30 The present invention also provides anti-hTNFSE13b human
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considered as viable therapeutic approaches for alleviating cytokine-mediated disease.

Thus, there is a well-recognized need for human antibodies that bind cytokines, such as

20 TNFSF13b, that are involved in the regulation of cellular immune processes with high
affinity and that have the capacity to antagonize the activity of the targeted cytokine in
vitro and in vivo. Although international patent application WO00/50597 non-
descriptively discloses antibodies directed at TNFSF13b, that application does not
specifically describe the structural or functional characteristics of such antibodies.

25 The present invention provides anti-hTNFSF13b human antibodies, or antigen-
binding portions thereof. The antibodies of the invention are characterized by high
affinity binding to TNFSF13b polypeptides, slow dissociation kinetics, and the capacity to
antagonize at least one in vitro and/or in vivo activity associated with TNFSF13b
polypeptides.

30 The present invention also provides anti-hTNFSF13b human antibodies
comprising a polypeptide selected from the group consisting of a polypeptide as shown in
SEQ ID NO: 2, a polypeptide as shown in SEQ ID NO: 4, a polypeptide as shown in SEQ



-2 1D NO 6, a polypeptide as showmn in SEQ ID NO 8, a pol ypeptide as shown
in SEQID NO 10, a polypeptide as shown in SEQ ID NO 12, a pol ypeptide
as shown wo 0SE(4O NO 14, and a pol ypepti de as shown i n PEE@SoI2id®2 16. In
anot her enbodi nent, the invention provides an isolated anti-hTNFSF13b 5
human anti body which binds to a hTNFSFI 3b pol ypepti de and di ssociates from
the hTNFSF | 3b polypeptide with a Koff rate constant of 1 X 104 s-1 or
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conprising” the admnistration of an anti-hTNFSF13b human antibody of the
present i misenteutralization assey Math asrtbggiofbatl 0 tMer pasesent i nventi on provi des
sequences that encode the .novel ti-hTNESE 1 .3b human.anti I vectors
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cell activity including, but not
NO:8.

The invention also provides methods of treating or preventing acute or chronic
diseases or conditions associated with B cell and some T cell activity including, but not
limited to, autoimmune disorders, such as systemic lupus erythematosus, rheumatoid

20  arthritis, and/or neoplasia comprising the administration of an anti-hTNFSF13b human
antibody of the present invention.

In another embodiment, the present invention provides sequences that encode the
novel anti-hTNFSF13b human antibodies, vectors comprising the polynucleotide
sequences encoding anti-hTNFSF13b human antibodies, host cells transformed with

25  vectors incorporating polynucleotides that encode the anti-hTNFSF13b human antibodies,
formulations comprising anti-h TNFSF13b human antibodies and methods of making and
using the same.

In another embodiment, the present invention provides the epitope of the antigen
to which the novel anti-hTNFSF13b human antibodies bind. Thus, the invention also

30 provides a use of an antibody that binds the epitope of the present invention thereby
neutralizing the TNFSF13b activity for the treatment or prevention of acute or chronic

diseases or conditions associated with B cell and some T cell activity including, but not



WD 03/ 016468 PCT/ US02/21842 -3 limted to, autoimune disorders, such as

system c | upus erythematosus, rheumatoid arthritis, and/or neopl asia. The
i nventi onwalsoi@econpasses an article of manufacture conprcIiusg/aispackagi ng
material and an anti body contained within said packaging nmaterial, wherein
the antibody 5 neutralizes TNFSF | 3b activity for treatnment or prevention
of a human subject suffering froma diggrder in which TNFSF13b activity is
detrinmental, and wherein the packagi ng rrateri aI conpri ses a package insert
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at positi gihrits, aﬁd/élquo Rsial position 73, and glutamc acid at position 105;
and a 10 packa%e insert that provides for adm nistration of the dosage form
that results i hhe nvantiqn alsq engomppsses amatigletof ylapyfactorgcomprisgpggpackaging
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respectively. Each heaVépchal nis conprised of a heavy chain variable

regi on (apwi@liraeddNINldpACEYHCVR) and a heavy 25 chain constant region.
The heavy chain constant region is conprised of three domains, CHl, CHz,
and CH3 for 1gG 1IgD and IgA, and 4 donmains, CHL, CH2, CH3, CH4 for IgM
and | gE. Each Figyht Gringi illustsating i inBibdtiomf of&h TINKHt 3blaad H.-Vanduakd e regi on
(abbrevi ate her ei Bpﬂfp d alight c ant region. The |ight
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are first defined.
An antibody is an immunoglobulin molecule comprised of four polypeptide
20  chains, two heavy (H) chains (about 50-70 kDa) and two light (L) chains (about 25 kDa)
inter-connected by disulfide bonds. Light chains are classified as kappa and lambda.
Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, and define the
antibody’s isotype as IgG, IgM, IgA, IgD, and IgE, respectively. Each heavy chain is
comprised of a heavy chain variable region (abbreviated herein as HCVR) and a heavy
25  chain constant region. The heavy chain constant region is comprised of three domains,
CH1, CH2, and CH3 for IgG, IgD and IgA, and 4 domains, CH1, CH2, CH3, CH4 for
IgM and IgE. Each light chain is comprised of a light chain variable region (abbreviated
herein as LCVR) and a light chain constant region. The light chain constant region is
comprised of one domain, CL. The HCVR and LCVR regions can be further subdivided
30 into regions of hypervariability, termed complementarity determining regions (CDRs),
interspersed with regions that are more conserved, termed framework regions (FR). Each

HCVR and LCVR is composed of three CDRs and four FRs, arranged from amino-



WO 03/ 016468 PCT/ US02/ 21842 -4 termnus to carboxy-termnus in the
follow ng order: FRL, CDRl1, FR2, CDR2, FR3, CDR3, FR4. The assi gnnent of
am no aciwe wei@aeh domain is in accordance with well kneowr/conemsati ons.
[ Kabat, et al, Sequences of Proteins of Imunological Interest, Fifth
Edition, U S. Departnent of Health and Human Servi ces, N H Publication No.
91-3242 5 (1991); Chothia, et al., J. | . Biol. 196:901-917 (1987);
Chothia, et al., Nature 342:878- 883 (1989)]. The functi onal
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(ADCC)). Another advantage is that the human immune system should not recognize the
human antibody as foreign, and, therefore the antibody response against such an injected
20  antibody should be less than against a totally foreign non-human antibody or a partially
foreign chimeric antibody. In addition, injected non-human antibodies have been reported
to have a half-life in the human circulation much shorter than the half-life of human
antibodies. Injected human antibodies will have a half-life essentially identical to
naturally occurring human antibodies, allowing smaller and less frequent doses to be
25  given.

The term “hTNFSF13b” refers to the human form of a member of the tumor
necrosis factor family of ligands described in international patent applications
W098/18921 and WO00/50597 (referred to therein as neutrokine-c). The term
“TNFSF13b” is intended to encompass hTNFSF13b as well as homologs of hTNFSF13b

30 derived from other species. The terms “hTNFSF13b” and “TNFSF13b” are intended to

include forms thereof, which can be prepared by standard recombinant expression
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Di agnostics Inc. Catalog No. RDI-3113, rhuBAFF, Flanders, N J.) as well as
gener at edweynbiabs cal | y. The phrase "bi ol ogi cal property" pCThiSot/ogiz al
characteristic", and the term "activity"” in reference to an anti body of
the present invention are used interchangeably 5 herein and include, but
are not limted to, epitope affinity aqp specificity (e.g., anti hTNFSF13b
human anti body blndlng to hTNFSF13b), ability to antagonlze the activity of
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The phras® e&‘é iCSRf anantiRody; Theqemizsd | eé‘ TR udG, ifoF SXgupPLS 8rr? in the COR I,
20 CDRP Ofeabiiifg), afe. tWith ﬁ@ﬁMMn&hﬂinﬁblM%s’df&hé Rrgeld WlypRptidd) ®r Mi@htheghai n
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ant i body dés@nbétﬂn&’@tthé}m%taﬂfm'tH&ﬁE)ﬁlﬂipl@Qﬁlovare specifically, the term

"binds" relates to the affinity of, . ) L

The phrase “contact position” includes an amino acid position in the CDR1,

20 CDR2 or CDR3 of the heavy chain variable region or the light chain variable region of an
antibody which is occupied by an amino acid that contacts antigen. If a CDR amino acid
contacts the antigen, then that amino acid can be considered to occupy a contact position.

“Conservative substitution™ or “conservative amino acid substitution” refers to
amino acid substitutions, either from natural mutations or human manipulation, wherein

25  the antibodies produced by such substitutions have substantially the same (or improved or
reduced, as may be desirable) activity(ies) as the antibodies disclosed herein.

The term “epitope" as used herein refers to a region of a protein molecule to which
an antibody can bind. An "immunogenic epitope" is defined as the part of a protein that
elicits an antibody response when the whole protein is the immunogen.

30 The term “binds” as used herein, generally refers to the interaction of the antibody

to the epitope of the antigen. More specifically, the term “binds” relates to the affinity of
the antibody to the epitope of the antigen. Affinity is measured by Kp.



the antibody to the epitope of the antigen. Affinity is neasured by KD. WO
03/ 016468 PCT/ US02/21842 -6 The term"inhibit" or "inhibiting" includes

t he generwbDlog/oa@eept ed nmeani ng, which includes neutraliziPeguspz/aisiubi ti ng,
preventing, restraining, slow ng, stopping, or reversing progression or
severity of a disease or condition. The term"neutralizing" or

“antagoni zing" in reference to an anti-INFSF13b 5 anti body or the phrase
"anti body that antagoni zes TNFSF13b activity"” is intended to refer to an
anti body or antj body fragnent whose binding to TNFSF13b results in.
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one or more in vitro or in vivo Indicators of TNFSF ogical activity
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by one or nore of the several in vitro qr in_vivo assays known in the art.
(see, for texmamsibedy pputibody fragment g¢hogg bindingjte AAESF Siresalts ingrhipitign of
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190: 1697- 99): Gposs,.J.A,.et al., Nature, -,.995- 999 (2000); and
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ant agpmi z ?roﬁwr&l%&ﬁtrmwu Yb-Ainduk&d indf 118%cdrBidd TNFSR | 96-ifducd | _
proliferation as shown in Exanple 2. 20 The term "Koff'', as used herein,

i s i nt enderevensianedfdt callapontesis ¢r inhibdionwi secentor bwdingdn ¢ IO HilPbmecgptoan

anti body fraomt ang i. / i t " KD d herein,
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di vi ded bynhodrdref theBeverallievisr@for an pind hisayd latovaninithosty - @ed, fgrasxampleg Mudiré,on.  For
pur poses of the present_invention KD was determ nzd as shown i n Exanple 4
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(1) toor ggastese;ed by inhibition of B cell proliferation as shown in Example 2.
20 The term “Koff”, as used herein, is intended to refer to the off rate constant for
dissociation of an antibody from the antibody/antigen complex.
The term “Kp”, as used herein, is intended to refer to the dissociation constant or
the “off” rate divided by the “on” rate, of a particular antibody-antigen interaction. For
purposes of the present invention Kp was determined as shown in Example 4
25 An “isolated” antibody is one that has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of its
natural environment are materials that would interfere with diagnostic or therapeutic uses
for the antibody, and may include enzymes, hormones, and other proteinaceous or non-
proteinaceous solutes. Ordinarily, an isolated antibody is prepared by at least one
30 purification step. In preferred embodiments, the antibody will be purified (1) to greater
than 95% by weight of antibody as determined by the Lowry method, and most preferably

more than 99% by weight, and (2) to homogeneity by SDS-PAGE under reducing or



than 95% by wei ght of antibody as determ ned by the Lowy nethod, and nost
preferably nore than 99% by wei ght, and (2) to honogeneity by SDS- PAGE
under redwoiongianss WO 03/ 016468 PCT/ US02/ 21842 -7 nonr edu@cCagisonmdisl i ons
usi ng Coonassi e blue, or preferably, silver stain. Preferably, an
"isolated anti body" is an antibody that is substantially free of other
anti bodi es having different antigenic_gpecificities (e.g., an isolated
anti body that specifically binds hTNFSF 13b substantially free of

anti bodi es_t hat . speci.ficall. in nt.i.gen than 5 hT

pol ypepti laoé)r‘?@ufﬂ};gpcﬁﬂfiﬁlé’gs ”Sﬁﬁ%gg?rgasg%ﬁ bclg%fg%ta%}gﬂlyi SrllcF{J%%lg' %Efigjr% 28l es and
RNA nol ectikdisted aftibudst & 4h @tibedymhbeis ghisstamayllpfres bNgther Aitibadidehavirg

doubl e- stranded, but preferably is .double-stranded DNA. The phrase

"i sol at eddikigeang prtigepicPRgfieitias €2 adselated anfghody that specilicallybandst o nucl ei ¢

10 acids - I 1 At : . +hd CVR, CDR3
that b nd T RENLGE SR AR gAbddna i AN Pt Cutipend WF e )
whi ch 3 hehTINESERb mbdypepide)ences encodi ng the anti body, or antibody porti on,
are free of other nucleotide .sequences coding anti bodi r _anti.bod
fragnents that ?E‘? AYasg iy }‘fsacﬁf rﬂglrec qﬁ a’r?Cﬁ’Hﬁ\ﬁgg T@%CB@F %(EBN?U’QO cHHFE hy

ot her sequefeRR 4BY mdRlcHledhdbel il stkdiRleMBEIRible-Afdnded, bul prefitaBin isgenoni ¢

DNA. Thus, for exanple, an i'solated nucleic acid of the invention encoding
a HCVR r edouble-gifanded BINA .- hNTNFSF13b human anti body contains no ot her

sequences encofly ng, LR &84 ANSeil Bk JRIOdIANA] SeBsieRINGcfRAR TR SO
pol ypeptide. The term "vector 1 ncludes a nuclerc acid no ecur e capabl e of
transport adigs etlRoding ahebodiesadr ahibalyifthginenistie.gh HGVRASCYReCDRi3pKetibindne type
of vector_is_a "plasm d”, whic refers to a circul ar doubl e stranded DNA
| oop i nt ohmFéﬁlﬁumlmeaHé% Hm{vspe_éégﬁﬁlﬁ&écmoleﬁlée i yhichdbe pedaotiee type of
vector ISy *Je?gnéb%ﬁ{gcﬂie afiRus! d? aﬂ%&y‘gﬁﬂ%n, RV ReaToRMY: BuclEBtidebe |1 gat ed
into the viral genone.” Certain” vectors are capabl e of autononous

repl i cat i squenceachmsingzatibodiat ar amtibedy frégemyents that bind extigssslother than bact eri al

vect ors hayj 25 bact.erial. .orjgin of replicatiqn.and.episonal .mamalian
vect or o) . MEREF PR gREaE e i Palnatilhy il FARC yERLERE LR o
i nt egrat egurhar gerfohific DAOMELGS fot ek@fiple ol ikolbe@MucleittdcRUbRthe Divehtiin0 t he host
cell, and thereby are replicated alongﬁmjth t he host genone. Moreover,

certain veweging aleVRasaionef an anti-h EXF PR snanastibedy eantains eeBEr t o whi ch
they ared H@léc)%%)lﬁl)écglgl n(gnl'a@%/ﬁ%gigdfsct'ﬂamﬁ& MtoetS Ginfihah hetirspi1fiprein as

"reconbi na
polypeptide.

The term “vector” includes a nucleic acid molecule capable of transporting

20  another nucleic acid to which it has been linked. One type of vector is a “plasmid”, which
refers to a circular double stranded DNA loop into which additional DNA segments may
be ligated. Another type of vector is a viral vector, wherein additional DNA segments
may be ligated into the viral genome. Certain vectors are capable of autonomous
replication in a host cell into which they are introduced (e.g., bacterial vectors having a

25  bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g.,
non-episomal mammalian vectors) can be integrated into the genome of a host cell upon
introduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they
are operatively linked. Such vectors are referred to herein as “recombinant expression

30  vectors” (or simply, “expression vectors™). In general, expression vectors of utility in
recombinant DNA techniques are often in the form of plasmids. In the present

specification, “plasmid” and “vector” may be used interchangeably as the plasmid is the



30 vectors" (or sinply, "expression vectors"). In general, expression
vectors of utility in reconbinant DNA techniques are often in the form of
pl asm ds.wDn3bbh@epr esent specification, "plasm d" and "vecrarstz/may2 be used
i nterchangeably as the plasmd is the WD 03/ 016468 PCT/ US02/ 21842 -8 nost
commonly used form of vector. However, the invention is intended to include
such other fornms of expression vectors. such as viral vectors (e.g.,
replication defective retroviruses, adenoviruses, and adeno-associ ated
viruses), that serve equi val ent .funections. leic.acid is, "operahl

(| hicedr whishCSergnts SRt hRof Blordy M ¥BR sp WrRioh b itngd o SPEHESIN her
nucl ei ¢ aeihgr foRAIE ONEGressidh vR¥BIN bitch ddNfraf wictdrs (¥ € SieplEIen dofecthacr et or y

| eader is operably Iinked to DNA for a polypeptide if it is expressed as a

pr epr ot ei FRtioNEpsespagenpiTyses @ad papnprigsasiedYiruses) othat S5everarivplept fuaetions.
pronoter or enRARRET, | bis CBRLARL YinkdPKAtkn if 8 pact@Hi P HRAVAD SGatidnshly af f ect s
the transcription of the sequence; or a ribosone binding site 1s operably
| i nkeds5 t owithaadihagmsbsicarid sequkndet Hos eposplei DNAdos @ peesequendeamriskéremine

translation.. 10 Gener al " r.abl | i nked"..nmeans that the DNA ence
borne! 1 nibderds ansrany Mptestie ST YolpehSae iR e Cles b ipldig: o
conti QUOU§aIﬂE§$aike§ il @84eA&idd Fke ég%ye%;iaé;_,a préMbeR 6LEshalGer MPSpelabIplihidde

contiguous. Linking is acconplis _ligation at convenient restriction
sites. |f tosueddling sequente ifivaffects de transesipignphreisequsnégy onacibessmeleindiagapt or s

or linkers. are i cor C .t h.eonv | r ¥ term
"reconbin lrtﬁ » opﬁr%ﬁg’flgrlﬂg%goea %0%%%]&&#‘}"8 c‘)ﬁl% p‘r%]%]’lﬂl? ggcgéoa%ttsg%cél ?tgtg tfaﬁggﬁ(gl}. e
prepat@d, Gengralty Sepkralsly tiak&lt meank sk diecDNAyseqemoesbenglinked arescontiguous,
Represent ati ve exanpl es includg ant i bodi es expressed using a reconbi nant
expr essi oAl d thgcase ofiiseeretory lepdsrocontigherstanddn readingiiransqiRawevep| ated from a

reconbi na@ﬂhanfé}%@j) nat vk & b@&gmigﬁ&m BAg 1 REMished By 1ibagE | sol at ed
froman animal (e.g., a nopuse at is transgenic for human 20

i mmunogl obervieniegemstsicton sitesi Hodilesitgsdepmt exist, thepyrtbetadoligoneceaileor i sol at ed
by any neans th i nvol ves, splicing of. human i nogl obul i n gene sequences
to ot her E%R§“§8§E@ﬁﬁgg?ugﬁEHaF%%%ﬂ%FNﬁWﬁ”H&ﬂﬁwggﬁ?Fg881es have vari abl e
and constant r gaé s “rétofbyRetfih eereltHeB Semfibodieint ity rgbedied fhat gequences.
The phrase "reconbi nant host cell” (or sinply "host cell™) includes a cel

into 25 whfephred, expreseash rranied ek jselated yrTeqasptinant mesny cRepresenia wtiemples
shoul'd bejj raﬁﬁtg&‘i‘este{}ﬁ{fs el ta%EBﬁnﬁiB&t'e%x%Qﬁ&{’ éc?orrtxecl}u%’éct P!y to the
rt h g Such a celm.

parti cul ar subject cel 0 e progeny o ecause certain
nodi f i cat hanselirytibadies isolated diones chicombiant cambmawridLieunan antibddyelibmnt at i on

or envir OQ%%%I%JS isi;o zlcteltckJ ggr%%%’anisnlljzﬁrze.g.r, ggr?or%e)qﬁgt is ?rgr’lsgierlﬁc ff(‘)fir tu’malx:)le | dentical to
20  immunoglobulin genes or antibodies prepared, expressed, created or isolated by any
means that involves splicing of human immunoglobulin gene sequences to other DNA
sequences. Such recombinant human antibodies have variable and constant regions
derived from human germline immunoglobulin sequences.
The phrase “recombinant host cell” (or simply *“host cell”) includes a cell into
25  which a recombinant expression vector has been introduced. It should be understood that
such terms are intended to refer not only to the particular subject cell but to the progeny of
such a cell. Because certain modifications may occur in succeeding generations due to
either mutation or environmental influences, such progeny may not, in fact, be identical to
the parent cell, but are still included within the scope of the term “host cell” as used
30  herein.
Recombinant human antibodies may also be subjected to in vitro mutagenesis (or,

when an animal transgenic for human Ig sequences is used, in vivo somatic mutagenesis)



the parent cell, but are still included within the scope of the term "host
cell" as used 30 herein. Reconbinant human anti bodi es may al so be subjected
to in vitwoomui@aegenesis (or, when an aninal transgeni c f@®@CThusoHISHY
sequences is used, in vivo somatic nutagenesis) WO 03/016468 PCT/ US02/ 21842
-9 and, thus, the amno acid sequences of the HCVR and LCVR regions of the
reconbi nant anti bodi es are sequences ighat, while derived fromthose
related to human gerniine HCVR and LCVR sequences, may not naturally exist

wiEhin thg,d) mnth@%aﬁ&xd gegh%eeggg hE EREVR Ahdi ECVR Yekfhs of k! Rirfe

animals (e e, upon I mruni zati on, producing a
full r epeaﬁtﬂuodes aife sequacesathbd, bmde derivad ftdme tlmlss erhated tn‘hmmjnmmh'us HCVR

i mmunogl o roducti on can 0 nsf er he h man germline
i mmunog! oﬂd llr‘ﬂVB Reuenges Jipyngt %%Erﬁﬁgg’flﬁel‘f"%ﬂ U ‘?ﬂt‘E’B‘tiW?rfn P&sult in the
product i opsehoifliBRAANt I bodies upon antigen challenge (see, e.g.

Jakobowts et al., Proc. Natl. Acad. Sci. USA, 90: 2551 10 2555, (1993)
Jakobdvits, et Tahsgenitnimals (8523 thasare canabda upep igmanization, ef prducingear i n

LT A Rt TR R e BB, o),

pat ents ne®du&ion £dn 88 émpldyed./Fradfr oﬁh8 hémarl gernblid&fndofoglShulinGede 9,
5,661, 016, 5,633,425, 5,625,126, 5, and 5, 545, 806 (each, of which
i s incor p@?aé‘tlédu%geémnhwnl“éfl@?‘é?ﬁé’@”|r?ﬁuitt1% therfirpdusign o pumgan arﬁ@oﬂwﬁ poses)).

Faman ant a5 ARIBhSBE B agRRdil B DNI8Ee APl IPIA BRss .

(Hoogenboom nt er Biol., 2277381 (1992); Marks, ‘et .
Mol . Bl ol 2555, @235 9akqbb9Bs ) al., Wrgutee3Gh2 Hus, 6199C3pBeugeemahn, eantl oermer, et

o 2 b T RS B E281159, o S g™ D001 e
77 (1985) (1896); BRSYSNEA., £hl. ahatureJ404 995191911 (200(1)4316&11 §@a&ﬁts 9. {,4P9%97) .

"Cont al ner" neans any receptacl e and cl osure suitab for storin

shi ppi ng, 5,8d4:29B sk 1|49318a§»a 65hanthlidag, %%h%ﬁrée@ét“ﬂéaﬁ 62%, é)%ﬁjés%g BRackagi ng
mat eri al r[HESa?ES %ﬁ@%&h"%tﬁﬁ Iis?ﬂ lﬁorgfae}ﬂ 'hgﬁarf%}é %@r?xﬂceggn@%mu‘%w for,all

adm ni stra anci ices 1 [Tver educati on,
and/ oI5 25pwgodes))s Huatanantibddies acksadiengodmetein Iﬁiagﬁﬂiﬁplammmr&s ant i body

o 000t 1) hBLE Sl SIS0 | RBUS, SSUCELT gl st ructior
studi es, ngi@lr(le M) THE &EhhiBids AT o@D &hd WeklePad /. AbSfso available for
the preparation of human monoclonal antibodies (Cole, et al., Monoclonal Antibodies and
‘Cancer Therap, Alan R. Liss, p. 77 (1985) and Boerner, et al., J. Immunol., 147(1):86-95
20 (1991)).
“Container” means any receptacle and closure suitable for storing, shipping,
dispensing, and/or handling a pharmaceutical product.
“Packaging material” means a customer-friendly device allowing convenient
administration and/or ancillary devices that aid in delivery, education, and/or
25  administration. The packaging material may improve antibody administration to the
patient, reduce or improve educational instruction time for the patient, provide a platform
for improved health economic studies, and/or limit distribution channel workload. Also,
the packaging material may include but not be limited to a paper-based package, shrink
wrapped package, see-through top packaging, trial-use coupons, educational matenals,
30  ancillary supplies, and/or delivery device.
“Package insert” means information accompanying the product that provides a

description of how to administer the product, along with the safety and efficacy data



t he packaging nmaterial may include but not be limted to a paper-based
package, shrink wapped package, see-through top packaging, trial-use
coupons, wousatdsemal materials, 30 ancillary supplies, amdfarsogieisuyery
devi ce. "Package insert” neans information acconpanying the product that
provides a description of how to adm nister the product, along wth the
safety and efficacy data WO 03/016468 RET/ US02/ 21842 -10 required to all ow
t he physician, pharnacist, and patient to make an informed decision

regar di ngrdipge®fo 4169 e PHIGEian, PR RIciR A PAticRdsI6RkE BN infévnRidmREsRA. The
package insert generally is regarded as the "label" for a pharnmaceuti cal
product . rcgarling esstof theepraducs, ptiens e@ycation Infornatigrad hi packesqiinggrt o

treat nent. rega the pr ' [ jects in need of
treatnentg?#%@ﬁﬂ%"%%%%éﬁéthé egH§§§§h?#§¥§ﬁghﬁ§8%#Ror are prone to suffer
from a di sordemn ‘isabjebt’ eleandNrSlaiidhal gyt fevitl y a h8mal @i idedwiih &deatnieat. Iaxanpl e

i mune_di seases, .including autoi mmune di segses, and _inflammtaory di seases.
Pref ert ed "eREbte ereserl igention grbigsts ihiged|of fieptaent wicludy sagmals thapers

eryt hemat Qs ino ik MR LRI StoRL tdVukfet from) HMESESN %}ﬁ&ﬁmggﬁﬁwcﬁb@ jsLyme
arthritis, Cohn's 10 di'sease, ulcerative colitis, inflammator bomel

di sease, dstrinreatal, bt exagipte uhirmersdissasespswhidarg atoigmafe diseasasandost di sease,
organ transpl ant rej.ectio cu or, chronjc. i nune .. di sease associ at ed

i th or gart PraRuEp it o pre SE B iR Seer b o8 i RessBRis ol ¢

di seases, efy@iBMatosuf)frBéunhdtbitarthAtit,iveNuB ehiloRicaiMh@ity IORR rehritB UC RIhATEUNE
thyroi d di sease, Hashinoto's disease, § ogren's syndrone, and cancers,
part i Hul adisgase Weerativegqolitiggnflgmpmatomabowe! disraseo pgBmarsdlergigdiseaspect s of t he
i nvention e i i e I I i | i ons.
The. pr eseRTSTERE T S eh S HEdg Atk Bl el cafol Jeh i Efhon R, 2

speci fi c tizeaseAtsoaiattdneitt 6:@hn rendplangationysardolddsSEinf&itiopodigemed, parasitic Al so

di scl osed are anti body. heavy and |ight chain am no aci d sequepces which
are hi ghl §SEHEBTTAC IHErilng sHisTmAPY hiombapepeat. HipPIRMG BESUFisHsThey ar e

bound t o theMinotd &isbis8sjspeRisisirdrbie SRR RS, berticaRty B & | 3b human
anti bodi es, and human nonocl onal antibodies with |ike specificity, to be

i munbd hehyapghoofas INPSFloBlas.associ at ed di seases. 25 In one aspect, the

i nvention provides an isolated human anti body conprising at |east one of
the am no acid sequences shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, or 16
and that bi nds varidiN=Spdatbobt ypeptidrilsre @psdribpd induktherdegdil iafthé following

di ssociates froma
subsections.

The present invention relates to human monoclonal antibodies that are specific for

20  and neutralize bioactive hTNFSF13b polypeptides. Also disclosed are antibody heavy
and light chain amino acid sequences which are highly specific for and neutralize
TNFSF13b polypeptides when they are bound to them. This high specificity enables the
anti-hTNFSF13b human antibodies, and human monoclonal antibodies with like
specificity, to be immunotherapy of TNFSF13b associated diseases.

25 In one aspect, the invention provides an isolated human antibody comprising at
least one of the amino acid sequences shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, or 16
and that binds a TNFSF13b polypeptide epitope with high affinity, dissociates from a
bound TNFSF13b polypeptide with a low K, ffrate constant of 1 x 10 s or less, and ,
has the capacity to antagonize TNFSF13b polypeptide activity. In one embodiment, the

30  anti-hTNFSF13b human antibody comprises a polypeptide selected from the group
consisting of: CDR1 polypeptide of the LCVR as shown in SEQ ID NO: 4; CDR2
polypeptide of the LCVR as shown in SEQ ID NO: 6; CDR3 polypeptide of the LCVR as



bound TNFSF13b pol ypeptide with a | ow Koff rate constant of 1 x 10-4 s-1 or
| ess, and has the capacity to antagoni ze TNFSF1 3b pol ypeptide activity.

I n one emwodBmedts the 30 anti-hTNFSF | 3b human anti body Pcargso2/smss2 a

pol ypepti de selected fromthe group consisting of. CDRL pol ypeptide of the
LCVR as shown in SEQ ID NO 4; CDR2 . polypeptide of the LCVR as shown in
SEQ ID NO. 6; CDR3 pol ypeptide of the LEVR as WO 03/ 016468 PCT/ US02/ 21842
-11 shown in SEQ ID NGO 8; CDRl pol ypeptide of the HCVR as shown in SEQ ID

pol ypept i 00 18 TR Tk DR ShiaRRy PGy R s ot B SER s8N0 ent
the anti - ICDYESKI$keptide 5Rthe 3T VR @dl yhawaitiar SE@ D NO:| ldasiid CPR 3gfolygeptide of

pol ypeptides sel ected fromthe I\gI|rou 5 consisting of. CDRL poal egti de of
the LCVR #he HGYRrasishowem PEQNS NQ: 1%31@%}5)6{9@ 1mgat g HA TN 138 shown

in SEQ I D : (8?5% . J f : | NO  8;
CDRI  pol ygg%? glglbo tHQB%%PEgﬁ?w%ﬁh%ﬁmé%ﬁ%%ﬁ%ﬁ@%%&rp&%%d | ypepti de
of t he5 HCuBhsissing loév@DR h pSEQeptiteNOthelUCVRrad sBBRBipSEQ JPP¥Odé CPR2t he HCVR as
shown in SEQ I D. NO_. 16. 1n anpt her iment , nti - hTNESF 0 _hurman
anti body €8 ?Rt@§§f§1661r%‘£§tasfﬁ?‘?é‘é‘ ﬁ@ﬁ@ %l@&é%‘?%e BdlapeRide of gﬂjlf?% 2 he
group  CogRdwd inrms(gfna N RL ,CD%WM& &thé RE QR RWnSA IMNSER D NO.
4; CDR2 polypeptide of the LCVR as shown in SEQ ID NO 6; pol yfpeptlde
as

oL t he LCURR&polypaphide phthsES YR apshovg: inGhi&d IR NQ:pdpendie DRB nohypepiiiao
i E . 12: . i , ' EQID
2hown 0 SERERE S0 SR BRObLPERK Aol shBEDT RGBS ' P,

anot heo emnbimdh amtitodytchpsisdsiat kehbiuiel 3P thelpotypeptades isblectyd Gonpthe grsmipat | east

four of the pol ypeptides selected fromthe group _consisting of, CDRL
pol ypept i 48nsstingof ¢IRRRPalyPepiiiso! the IdEvRaps .“H‘,S‘%éﬂ@ ﬁéb‘ﬁmgi de of the

LCVR as shg eﬂtﬂie%ﬁ@lel&Was@ho%ﬁgllmm:té;@)@ p&lg%eﬂﬁgy%f fiR 1SeRAs | N SEQ
| D NO 8; 1 pol ypeptide of the HCVR as shown in SEQ'ID NO 12; 20 CDR2
pol ypept i dieovarf int $T&Q HEWO a8 GPRpolypepBEQof theMTT VR 415 showin ECFBQRDINQelX i de of

t he HCVR 0 i n . SEQ. I 16. In. hodi ~ the anti-hTNFSF
S P B I B FICER 25 ol IS BySRS ShTE Dl opeBie D ot e
from ghe eHOWOVRCRRELWHiIMIEQIID IGORI 6.PRI b érBodifneht) theldpMRTRSFSHIGHN i n SEQ
ID NO 4; CDR2 polypeptide of the LCVR as shown in SEQ ID NO 6; CDR3

pol ypept i #map anthhody compeses 28 leapidapr 9frihapebypaptises sedpct 51 gFpbt | de of
;[ Ee SES\/FD%M&%%f;%ﬁwgﬁgﬁf FS% [%)l?ei Iaéépgf?as @f?é)\%p %EQQD%O.I JQQZIJ)_@/ R as shown
polypeptide of the LCVR as shown in SEQ ID NO: 6; CDR3 polypeptide of the LCVR as
shown in SEQ ID NO: 8; CDRI1 polypeptide of the HCVR as shown in SEQ ID NO: 12;
20  CDR2 polypeptide of the HCVR as shown in SEQ ID NO: 14; and CDR3 polypeptide of
the HCVR as shown in SEQ ID NO: 16. In another embodiment, the anti-hTNFSF13b
human antibody comprises at least five of the polypeptides selected from the group
consisting of: CDR1 polypeptide of the LCVR as shown in SEQ ID NO: 4; CDR2
polypeptide of the LCVR as shown in SEQ ID NO: 6; CDR3 polypeptide of the LCVR as
25  shown in SEQ ID NO: §; CDR1 polypeptide of the HCVR as shown in SEQ ID NO: 12;
CDR2 polypeptide of the HCVR as shown in SEQ ID NO: 14; and CDR3 polypeptide of
the HCVR as shown in SEQ ID NO: 16. In another embodiment, the anti-hTNFSF13b
human antibody comprises the polypeptides of CDR1 polypeptide of the LCVR as shown
in SEQ ID NO: 4; CDR2 polypeptide of the LCVR as shown in SEQ ID NO: 6; CDR3
30  polypeptide of the LCVR as shown in SEQ ID NO: 8; CDR1 polypeptide of the HCVR as
shown in SEQ ID NO: 12; CDR2 polypeptide of the HCVR as shown in SEQ ID NO: 14;

and CDR3 polypeptide of the HCVR as shown in SEQ ID NO: 16.



the HCVR as shown in SEQ ID NO 16. In another enbodi nent, the
anti-hTNFSF13b human anti body conprises the pol ypeptides of CDRL

pol ypept iwe osfoiddee LCVR as shown in SEQ ID NGO 4; CDR2 pacypepor/ese2 of the
LCVR as shown in SEQ ID NO 6; CDR3 30 pol ypeptide of the LCVR as shown in
SEQ ID NO 8; CDR1l pol ypeptide of the HCVR as shown in SEQ ID NO 12; CDR2
pol ypeptide of the HCVR as shown in SE@ID NO 14; and CDR3 pol ypepti de of
the HCVR as shown in SEQ ID NO 16. WD 03/016468 PCT/ US02/ 21842 -12 More

preferred, the\gqt g%g%ég%%gtimﬁ% hRREN _aﬁﬂﬁggc?%@rl\li%esl d‘zlggm cledigi N

vari able region (L peptide as shown in S or a heavy
chai n var ivaiibde regagi (0 VRIQER)peptideyasespowden SEQIPONA: 2 nr SEQviyDhdN@varidble Even

nore preferred anti- HhTNFSF13hb. ihody conprises the LCVR

pol ypept i B@‘%@‘ﬁggﬁp&ﬁp@@ Rom e mw g%ﬁ@h@ %@/ﬁn}?’g‘? E}Iﬁg efintgeagcf\l/'shom
in SEQ | DhiMRFSEQ3b him# &tRbaeoBpiRes HENC SR polpeptid Atsaswh UNEIHQADNOOdY

di ssoci ates froma bound TNFSF13b pol épe tide wwth a Koff rate constant of

5 x 1085 2-anddre HE¥YR padyreptidhaspihown imQEQHDBNG: ABuced proliferation in an in

vitro neutrali i i . 210- 7. . re
preferred enboé‘?ér}gﬁe{;??%ﬁﬁédwéo%a?{eéd L%t%gﬁ[lg%? ?%%%)81 yéf %é‘g%tfgﬁéé al%)rﬁp glc))m a
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neut ral i zdtYion a8 &uyesh RAlicgtionesan gt vigopey@alganpbissipRth ap fCsholl¥n nore
pref erred;gmhadi IREL in hbR prfeiréd &b iHnknts, thE RELAR MR MnABbd A ciates

di ssociates froma bound hTNFSF13b pol ypeptide with a Koff rate constant
of 5 %0 10{i®nsa bowrd TNESF 1dhgolyphptidetepitopirsith 3K ¢ ot exhspnodf ed @ isdrori n 15

an in vitro assay..Ww C50, 0of . 1 10-9 .M or. | ess. anpl es of .

anti - hTneis 35T i T el Rralirrlioh MeR e P o BRBRER SR ik ¢ anc
neutral i ZahilOk) 6f 1 x @0BM 0P fess! AR andAen Fioke BreRdredrhitoaih@s, thd Relafddsiti-
preferred anti-hTNFSF 13b human anti body of th%hﬁ):r esent invention is

referred tTOVFSEH b Ruman adody dissaqtes f1om-aoypnd hENFREL3h palppeptide pethr
ol ypept i h i . . .
Pes%gcﬁi vgﬁe"ﬁ %hcz)%%g: y nusxcﬁgg?i %%S%%fﬁ?éﬂ‘gﬁl %gﬂﬁh@%&fg&aﬂ%&oﬁ R of
4A5- 314. 1aBdn vigroshamrwitinanIEQq of D xNO-A Maord e SE@ xaRph®of anti-bFPESFidtel y. The

ti f th ti -hTNFSFE13h. h t.i bodi f th £ ti
bre speci PR pYACkS el i Hlar meanapdakinetis and Pediralizagorhtias weludé  he

hi gh af fi giasys { orB4TABEdid pol ypepti de, sl ow di ssociation 25 kinetics, and

hi gh capacity to antagoni ze TNFSF13b pol ypeptide activity denonstrated by
The most preferred anti-hTNFSF13b human antibody of the present invention is

referred to herein as 4A5-3.1.1-B4. 4A5-3.1.1-B4 has LCVR and HCVR polypeptide

20  sequences as shown in SEQ ID NO:2 and SEQ ID NO:10, respectively. The poly-
nucleotide sequence encoding the LCVR and HCVR of 4A5-3.1.1-B4 is shown in SEQ
ID NO:1 and SEQ ID NO:9, respectively. The properties of the anti-hTNFSF13b human
antibodies of the present invention are specifically disclosed in the Examples.
Particularly notable is the high affinity for TNFSF13b polypeptide, slow dissociation

25  kinetics, and high capacity to antagonize TNFSF13b polypeptide activity demonstrated by
4A5-3.1.1-B4.

The Kqff of an anti-hTNFSF13b human antibody can be determined by surface
plasmon resonance as generally described in Example 4. Generally, surface plasmon
resonance analysis measures real-time binding interactions between ligand (recombinant

30  TNFSF13b polypeptide immobilized on a biosensor matrix) and analyte (antibodies in
solution) by surface plasmon resonance (SPR) using the BIAcore system (Pharmacia

Biosensor, Piscataway, NJ). SPR analysis can also be performed by immobilizing the



4A5-3.1.1-B4. The Koff of an anti-hTNFSF 13b human anti body can be

determ ned by surface plasnon resonance as generally described in Exanple
4. Cener aWbyg3/osda468 ace pl asnmon resonance anal ysi s neasur ePCTamsb2/2iswe

bi ndi ng interacti ons between |igand (reconbi nant 30 TNFSF13b pol ypepti de

i mmobi i zed on a biosensor matrix) and analyte (antibodies in solution) by
surface plasnon resonance (SPR) using_jfie Bl Acore system (Pharmaci a
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cell lines which produce the anti-hTNFSF13b hupan_ anti hodi es of the
present i nvent g asprstithoprassnbiventines plsg diregied tosthe gelk lings WaRbBIogHER
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i ncl udi ngyPRESEMbIHUMANREbodyRFERE Prébdn@inveRticiTias bR dSPRERE] WAR ATEXRN €ssi on
systens (as well as phage display expression systens). An exanple of a
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An anti body of on cdan be prepare y reco nant expression of
15 i nmrunogk @hsskntrinyengbh irhelitelacyeriah aeast,dandsvirdl, plaftosid Weammalid® expr ess an
anti body reconbi nantI%/, a _host cell is transfected with one or_nore

r econbi nafitPreRigR EXEFBh (a5 Nl PhagedisRIpner AERAIoP SYYFEM SEHETRINY @ he

| mmunogl ofihb1R Hak@hal &BQSBQ@V&’&&“@%}U@I% ($0 O dnbBeYy é&;b?é’ssitohisl%set&h@ i ght

and heavy chains are expressed in the host ‘cell. Preferably,

r econbi naart abntkinbwuiie thearteand @cy @ngainplated hedem. medi um i n whi ch the host cells
are 20 culturerfg fr.org Wh ne jumtpe antigﬁdi es _can be recover.ed.

St andard reco T’ﬁﬂtmo y TRy lc%lc% BRICRPE BE LT OB %ﬁmesgﬁ)f’i%ody heavy
and | ight inghandgl@rnasight 4@IAR0F SHath gdnBe HEa BRNEEL. I TS expres @ifahfibqdy expr essi on
vectors, and introduce the vectors Into host cells. The isol ated DNA

encodi ng ¥erempjowmtly, a fostel antrysfectsdwath eng arangre regombinang eXPres§ORMECORai n

gene by opefatd MR drilth\hebifig HRMRHARG 8GN DKt 4h8 HBARE dfalns Bhhe
antibody such that the light and heavy chains are expressed in the host cell. Preferably,
the recombinant antibodies are secreted into the medium in which the host cells are
20  cultured, from which medium the antibodies can be recovered. Standard recombinant
DNA methodologies are used to obtain antibody heavy and light chain genes, incorporate
these genes into recombinant expression vectors, and introduce the vectors into host cells.
The isolated DNA encoding the HCVR region can be converted to a full-length
heavy chain gene by operatively linking the HCVR-encoding DNA to another DNA
25  molecule encoding heavy chain constant regions (CH1, CH2, and CH3). The DNA
sequences of human heavy chain constant region genes are known in the art and DNA
fragments encompassing these regions can be obtained by standard PCR amplification.
The heavy chain constant region can be an IgG1, IgG2, IgG3, IgG4, IgA, IgE, IgM or IgD
constant region and any allotypic variant therein as described in Kabat, (Kabat, et al,
30  Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242 (1991)), but most preferably is
an IgGl1, or IgG4 constant region. Alternatively, the antibody portion can be an Fab



25 nol ecul e encodi ng heavy chain constant regions (CHL, CH2, and CH3). The
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lgd, 1g&, 19gG3, 1gA, IgA IgE IgMor 1gD constant region and any
allotypic variant therein as describedjyn Kabat, (Kabat, et al, 30
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l'i nketQ e.g., @oceditawsdivegean)the HCMR cansldqiiéRaacédiys DN fhymédtyarBer -
Gy-dy-dy-dy-Ser- -dy- -dy-Ser. (dy4- Ser)3, such that the HCVR
and LCVR ggﬁa%%%ﬁnlsgﬁg B@otﬁygf%%g?@?ﬁel&@da&@ﬁwldaﬁa%erswgrléc-od@ﬁmanamt ein,
with the LG ' Qi  §&xGRLEyLd - .9., 15
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|l i nked to transcrifti onal and transl ational control 20 sequences. The

anti body §er&79-3883 aBek Mottadferyadét- oVt hir 534 @R pti onal and
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be conpat |51l1)c|heth¥¥l t}’lg] génre]zg al%x p[ﬂ% 1%6':19 rllinpeocf tto transcriptional and translational control

20  sequences. The antibody gene is ligated into a vector such that transcriptional and
translational control sequences within the vector serve their intended function of
regulating the transcription and translation of the antibody gene. The expression vector
and expression control sequences are chosen to be compatible with the expression host
cell used. The antibody light chain gene and the antibody heavy chain gene can be

25  inserted into separate vector or, more typically, both genes are inserted into the same
expression vector. The antibody genes are inserted into the expression vector by standard
methods (e.g., ligation of complementary restriction sites on the antibody gene fragment
and vector, or blunt end ligation if no restriction sites are present). Additionally, or
alternatively, the recombinant expression vector can encode a signal peptide that

30 facilitates secretion of the anti-hTNFSF13b human antibody chain from a host cell. The
anti-hTNFSF13b human antibody chain gene can be cloned into the vector such that the

signal peptide is linked in-frame to the amino terminus of the antibody chain gene. The



cell used. The antibody |ight chain gene and the anti body heavy chain gene
can be 25 inserted into separate vector or, nore typically, both genes are
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expr esgi oextssipnaifprdteitiarbiral etce Peeferiidedegiila@ey seegencat Girymatablencest f or
manmal i an host cell expression include viral elenents that direct high

| evel s of g} spasssion ipsledssy it clementsdbatdiretigheleyels of prokein eXpipssiaRtiBr s and/ or
enhancers i L (Y VARRT @I :

pr onot er/ gﬁﬁg#]a‘égﬁ)c,@ﬂsg?ﬁnﬁéﬁ i@l rgtlsegf(r)la}(ég\e/ﬁ}(()% ( Sl(}éh agfr (tﬁﬁé:%%\‘;%gy Vi

pronot er / €EMAN ¢aIch as &PV promoter@niancer) HemaateYious 4LES Vi) dsuch as thepr onot er

15 (ADM.P nd palyoma. In addition to.the anti bod ain genes and

ogu at or SVADaeRE R nest) sl e e RS R ToleeoF RefiEne | nvent i on
my cgsry(RdMibenalbobRaiaeENCes, such as sequences that regul ate
replication of the vector in host cells (e.g., origins of replication) and

sel ect abl e mar kerddifiande thepsibedy ehaimgings aad leghlatpey sequanges; thatesembilagtt i on
o 1ot el g I B S PSR SUGO Sl o
(418, hygrhamegiiate eplicaeibhof thexatter indstcdlle $é.g.c etigins bfiteplivdtionahariche vect or
has been & e harker GoresIThe Se1SqanTe matker ghime fiailitalss setection ofhost dells into
20  which the vector has been introduced. For example, typically the selectable marker gene
confers resistance to drugs, such as G418, hygromycin, or methotrexate, on a host cell
into which the vector has been introduced. Preferred selectable marker genes include the
dihydrofolate reductase (DHFR) gene (for use in dhfr-host cells with methotrexate
selection/amplification) and the neo gene (for G418 selection).
25 ‘ For expression of the light and heavy chains, the expression vector(s) encoding the
heavy and light chains is transfected into a host cell by standard techniques. The various
forms of the term “transfection” are intended to encompass a wide variety of techniques
commonly used for the introduction of exogenous DNA into a prokaryotic or eukaryotic
host cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-dextran
30 transfection and the like. Although it is theoretically possible to express the antibodies of

the invention in either prokaryotic or eukaryotic host cells, expression of antibodies in

eukaryotic cells, and most preferably mammalian host cells, is the most preferred because
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time 10 sufficient to allow for expressjon, of the anti bqdy in the host
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the cul ture me(ﬂl um usi ng star@ard protein purification nmethods. Host cells
can al so bethesdled to produce portl ons of |nt act antibodies, such as Fab 15

fragments of s ersto th on the
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exanpl e, iﬁ’é%rﬂ&}‘t_ s BEsarasmbRBhes. & Yill baGsde@abodthapedriagiehd oniheAb&NA encodi ng
either the Tight chain or the heavy chain (but _not both) of an antibody of
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Il of h
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from suc hottlmﬂhn)aﬁ”taadnﬁbwyruf ltide irlvestiar. eRabmbnmmch@a&:s]mbld:gy héyealsonbé bodi es
of the i n\ésee ttlo remove some or all of the DNA encoding either or both of the light and heavy
20  chains that is not necessary for binding to hTNFSF13b. The molecules expressed from
such truncated DNA molecules are also encompassed by the antibodies of the invention.
In a one system for recombinant expression of an antibody of the invention, a recombinant
expression vector encoding both the antibody heavy chain and the antibody light chain is
introduced into dhfr-CHO cells by calcium phosphate-mediated transfection. Within the
25  recombinant expression vector, the antibody heavy and light chain genes are each
operatively linked to enhancer/promoter regulatory elements (e.g., derived from SV40,
CMV, adenovirus and the like, such as a CMV enhancer/AdMLP promoter regulatory
element or an SV40 enhancer/AdMLP promoter regulatory element) to drive high levels
of transcription of the genes. The recombinant expression vector also carries a DHFR
30  gene, which allows for selection of CHO cells that have been transfected with the vector

using methotrexate selection/amplification. The selected transformant host cells are

culture to allow for expression of the antibody heavy and light chains and intact antibody
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sequence of SEQ ID NGO 16. Preferably, the nucleic acid encoding the
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20  comprises the amino acid sequence of SEQ ID NO:12. Even more preferably, the isolated
nucleic acid encodes an antibody heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:10 (the full HCVR region of 4A5-3.1.1-B4).

In other embodiments, the invention features an isolated nucleic acid encoding an
antibody light chain variable region that encodes the 4A5-3.1.1-B4 light chain CDR3

25  comprising the amino acid sequence of SEQ ID NO:8 Preferably, the nucleic acid
encoding the antibody light chain variable region further encodes a 4A5-3.1.1-B4 light
chain CDR1 which comprises the amino acid sequence of SEQ ID NO:4. Even more
preferably, the isolated nucleic acid encodes an antibody light chain variable region
comprising the amino acid sequence of SEQ ID NO:2 (the full LCVR region of 4A5-

30 3.1.1-B4).

In other embodiments, the invention features an isolated nucleic acid encoding an

antibody light chain variable region that encodes the 4A5-3.1.1-B4 light chain CDR3
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acid sequence of SED ID NO 1 A 15 In still
anot her efbdti demain comemﬁmg(émanuno pcrldvecmescea@f SER AN 1A (et ,5415@5 3dildB4
encodi ng ﬁb\?%?giﬁ%y |'i ght chain variable region conprising the am no acid
sequence 0 'NO 2 (i.e., the 4A5-3.1.1-B4 LCVR). Preferably this

nucl el acid conqili &Rshdr kmbodintne dhid idecrsRe peovddestin iSdiRed Budledc heidal t hough
the skilled artlsan wi || appreciate that due to the degeneracy of the
genetic corodinganentifody ket chain yaunteeoncampsisigdae fREOAgdgquence of

SEQ ID NO:2 (i.e., the 4A5-3.1.1-B4 LCVR). Preferably this nucleic acid comprises the

nucleotide sequence of SEQ ID NO:1, although the skilled artisan will appreciate that due
to the degeneracy of the genetic code, other nucleotide sequences can encode the amino
20  acid sequence of SEQ ID NO:2. The nucleic acid can encode only the LCVR or can also
encode an antibody light chain constant region, operatively linked to the LCVR. In one
embodiment, this nucleic acid is in a recombinant expression vector.
In still another embodiment, the invention provides an isolated nucleic acid
encoding an antibody heavy chain variable region comprising the amino acid sequence of
25 SEQIDNO:10 (i.e., the 4A5-3.1.1-B4 HCVR). Preferably this nucleic acid comprises
the nucleotide sequence of SEQ ID NO:9, although the skilled artisan will appreciate that
due to the degeneracy of the genetic code, other nucleotide sequences can encode the
amino acid sequence of SEQ ID NO:10. The nucleic acid can encode only the HCVR or
can also encode a heavy chain constant region, operatively linked to the HCVR. For
30  example, the nucleic acid can comprise an IgG1 or IgG4 constant region. In one

embodiment, this nucleic acid is in a recombinant expression vector.
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Preferred Table 1. Conservative Substitutions
Residue Substitutions Preferred
Substitution
Ala(A) gly. val, leu. ile. ser. met. thr Val
Arg (R) lvs. gln. asn. his Lvs
Asn (N) Gln Gln
Asp (D) Glu Glu
Cvs () Ser Ser
Gln (O) Asn Asn
Glu (E) Asp Asp
Glv (G) Ala, ile, leu. pro. ser. met. val val Ala
His (H) Asn, gln, lvs, arg Arg
Ile (D Leu, val. met. ala. phe.norleucine Leu
Leu (1) norleucine, ile, val. met, ala phe Ile
Lvs (K) Arg. ¢ln, asn. his Arg
Met (M) Ala, glv. ile. leu. phe. ser. val Leu
Phe (F) Leu. val, ile. ala. trp. tvr Tvr
Pro (P)
Ser (S) Ala, gly, ile, leu, met, thr, val Thr
Thr (T Ala. glv. ile, leu. met. ser. val Ser
T (W) tvr. phe Tvr
Tvr (Y) trp. phe. thr. ser Phe
Val (V) Ala, ile. leu.met. ser. met.norleu Leu
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(G Al a. woaslewecso ser. net. val val Ala His (H Asn, |mrCInisozaegsra lie
| Leu val met, ala, he norleucine Leu Leu L norleucine, ile, val net, ala
nhe Ile Lys KAr Inan. his Ariz Mt MAael ile, leu he ser. val Leu
Phe (F) Leu. val ile ala. tm t T Pra20P) Ser (S) Ala, 1, ile, leu, net,

thr, val Thr Thr (T) Ala. 1 ile. leu. net ser, val Ser T Wtyr. he T TY

tro, he. thr. . Y/ ' : ;
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10, a pol ypeptide as shown in Eg | D NO a pol ypeptide as shown
in SEQ | DNONGO, a polypeniide apehioppeiptSER IR NG Hawhpelpatide ppshvon inEQrH2

i nventi on@égg; QrLdoé'éoqirﬁegﬁﬁgQ iO%gﬁﬁ%ﬁogﬁﬁa%- vectors encodi ng both an

ant i body vy’ cha an antib chain. For exanple, in one
enbodi ment, t h&he invéativn 5o Providesiesombinentcaxipreassioh veatprseasoding btk hor

encodi ng: 10 an antij body heav hai having a variable regjon c risin
t he ami % Oaxg&og%/ hg%vq/ﬁﬁ@eang¥n@E%>¥dMﬁ@ %&m. allﬁ'lcd'gexampﬁe, 1n one emboglment, t g‘p g

invention provides a recombinant expression vector encoding;:

10 a) an antibody heavy chain having a variable region comprising the amino acid
sequence of SEQ ID NO:10; and
b) an antibody light chain having a variable region comprising the amino acid
sequence of SEQ ID NO:2.
Once expressed, the whole antibodies, their dimers, individual light and heavy
15  chains, or other immunoglobulin forms of the present invention can be purified according
to standard procedures of the art, including ammonium sulfate precipitation, ion
exchange, affinity, reverse phase, hydrophobic interaction column chromatography, gel
electro-phoresis and the like. Substantially pure immunoglobulins of at least about 90 to
95% homogeneity are preferred, and 98 to 99% or more homogeneity most preferred, for
20  pharmaceutical uses. Once purified, partially or to homogeneity as desired, the
polypeptides may then be used therapeutically or prophylactically, as directed herein.
The antibodies of the present invention can be incorporated into pharmaceutical
compositions suitable for administration to a subject. Typically, the pharmaceutical
composition comprises an antibody or antibody portion of the invention and a
25  pharmaceutically acceptable diluent, carrier, and/or excipient. The pharmaceutical
compositions for administration are designed to be appropriate for the selected mode of
administration, and pharmaceutically acceptable diluents, carrier, and/or excipients such
as dispersing agents, buffers, surfactants, preservatives, solubilizing agents, isotonicity
agents, stabilizing agents and the like are used as appropriate.
30 A pharmaceutical composition comprising an anti-hTNFSF13b human antibody of
the present invention can be administered to a mammal at risk for or exhibiting

autoimmunity related symptoms or pathology such as systemic lupus erythematosus using
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Lyophilization and reconstitution can lead to varying degrees of antibody activity loss

(e.g. with conventional immune globulins, IgM antibodies tend to have greater activity

20  loss than IgG antibodies). Dosages may have to be adjusted to compensate. The pH of
the formulation will be selected to balance antibody stability (chemical and physical) and
comfort to the patient when administered. Generally, pH between 6 and 8 is tolerated.

TNFSF13b plays a critical role in the pathology associated with a variety of

diseases involving immune and inflammatory factors. Therefore, a pharmaceutical

25  composition comprising an anti-hTNFSF13b human antibody of the invention can be used
to treat disorders in which TNFSF13b activity is detrimental, for example immune
diseases including autoimmune diseseases and inflammatory diseases. Preferred disorders
include, but are not limited to, systemic lupus erythematosus, rheumatoid arthritis,
juvenile chronic arthritis, Lyme arthritis, Crohn’s disease, ulcerative colitis, inflammatory

30 bowel disease, asthma, allergic diseases, psoriasis, graft versus host disease, organ
transplant rejection, acute or chronic immune disease associated with organ

transplantation, sarcoidosis, infectious diseases, parasitic diseases, female infertility,



The pharnmaceutical conpositions typically nust be sterile and stable under
the conditions of manufacture and storage. Therefore, pharnaceuti cal
conposi tiwovsnmache sterile filtered after making the fomramiEoe/ersd2 or
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of a lower dose of the antibody to achieve the desired therapeutic effect).

20 The pharmaceutical compositions of the invention may include a “therapeutically
effective amount” or a “prophylactically effective amount” of an antibody of the
invention. A “therapeutically effective amount” refers to an amount effective, at dosages
and for periods of time necessary, to achieve the desired therapeutic result. A
therapeutically effective amount of the antibody may vary according to factors such as the

25  disease state, age, sex, and weight of the individual, and the ability of the antibody or
antibody portion to elicit a desired response in the individual. A therapeutically effective
amount is also one in which any toxic or detrimental effects of the antibody or antibody
portion are outweighed by the therapeutically beneficial effects. A “prophylactically
effective amount” refers to an amount effective, at dosages and for periods of time

30  necessary, to achieve the desired prophylactic result. Typically, since a prophylactic dose
is used in subjects prior to or at an earlier stage of disease, the prophylactically effective

amount will be less than the therapeutically effective amount.
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i nvengg ONgichlorotriazinyl-amine fluorescein, dansyl chloride or phycoerythrin; an example of a
luminescent material includes luminol; and examples of suitable radioactive material
include 1251, 131, 35S or 3H.

Alternative to labeling the antibody, TNFSF13b can be assayed in biological fluids
by a competition immunoassay utilizing TNFSF13b standards labeled with a detectable
25  substance and an unlabeled anti-hTNFSF13b human antibody. In this assay, the
biological sample, the labeled TNFSF13b standards and the anti-hTNFSF13b human
antibody are combined and the amount of labeled TNFSF13b standard bound to the
unlabeled antibody is determined. The amount of TNFSF13b in the biological sample is
inversely proportional to the amount of labeled rTNFSF13b standard bound to the anti-
30 hTNFSF13b human antibody.
In another embodiment, the present invention provides a use of an antibody that

neutralizes TNFSF13b activity by binding an epitope of TNFSF13b. The epitope was



provides a nethod for detecting TNFSF13b in a biol ogi cal sanple conprising
contacting 10 a biological sanple with an anti body, or antibody portion, of
t he i nvenwioad/oasads det ecting either the antibody (or anti lradyuSozetsdsdn)
bound to hTNFSF13b or unbound anti body (or antibody portion), to thereby
detect hTNFSF13b in the biological sanple. The antibody is directly or
indirectly |abeled with a detectable sypstance to facilitate detection of
the bound or unbound anti body. Sui t abfe detectabl e substances include
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| 3b consisting of: threonine at position 69, lysine at position 71, threonlne at position 72,

20  tyrosine at position 73, glutamic acid at position 105, threonine at position 106, leucine at
position 107, and asparagine at position 109. In another embodiment, the amino acids
involved in binding the novel anti-hTNFSF13b human antibodies comprise at least four of
the amino acids selected from the group consisting of: threonine at position 69, lysine at
position 71, threonine at position 72, tyrosine at position 73, glutamic acid at position

25 105, threonine at position 106, leucine at position 107, and asparagine at position 109.

In another embodiment, the amino acids involved in binding the novel anti-
hTNFSF13b human antibodies comprise lysine at position 71, threonine at position 72,
tyrosine at position 73, and glutamic acid at position 105.

In another embodiment, the amino acids involved in binding the novel anti-

30 hTNFSF13b human antibodies comprise glutamic acid at position 105 and at least one of
the amino acids selected from the group consisting of: threonine at position 69, lysine at
position 71, threonine at position 72, and tyrosine at position 73. In another embodiment,
the amino acids involved in binding the novel anti-hTNFSF13b human antibodies

comprise threonine at position 106 and at least one of the amino acids selected from the



human anti bodi es conprise at | east one of the am no acids selected fromthe
group 10 consisting of. threonine at position 69, lysine at position 71,

t hr eoni newato3posicg i on 72, tyrosine at position 73, gl utanpcTarsoz2esu2
position 105, threonine at position 106, |eucine at position 107, and
asparagi ne at position 109. In another enbodi nent, the am no acids

i nvol ved in binding the novel anti-hTNBSF 13b human anti bodi es conpri se at

| east two of the am no acids selected fromthe group consisting of.
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20  adjuvant or Freund’s incomplete adjuvant. Eight mice producing serum antibody titers to
hTNFSF13b were injected i.v. with 10 pug hTNFSF13b in PBS. The spleen was harvested
three days later from each mouse and fused with myeloma cells according to the method
described in Zola (Zola, H. Monoclonal antibodies: A Manual of Techniques. CRC Press,
Boca Raton, FL. (1987)).

25 Hybridomas were tested for binding to hTNFSF13b and to make sure they were
expressing human immunoglobulin heavy and light chains. Antibody binding to
hTNFSF13b was detected by ELISA as follows:

- Plates were coated with 50 ul of 5 pg/ml hTNFSF13b in PBS overnight at 4°C.
Plates were then emptied and blocked with 100 ul PBS + 0.05% Tween 20 (PBST) + 5%

30 chicken serum for 1 hour at room temperature. After washing three times with PBST, the
plates were drained and 100 ul diluted secondary reagents (HRP-HulgGFc, Jackson
cat#109-036-098 or HRP-HuKappa, Bethyl cat#A80-115P; 1:5000 in blocking buffer)



anot her enbodi ment, the am no acids involved in binding the novel
anti-hTNFSF13b human anti bodi es conpri se asparagi ne at position 109 and at
| east onewofo3toh&e®mm no acids selected fromthe group con®CItisey21H2 | ysi ne
at position 71, threonine at position 72, and tyrosine at position 73. 10
I n anot her enbodi nent, the am no acids involved in binding the novel anti-
hTNFSF 1 3b human anti bodi es conpri se bygsine at position 71, threonine at
position 72, tyrosine at position 73, and glutamc acid at position 105.
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Lhovor by o en B B ALt R Sera g s man SVSIsn 10 KDTRRM SR oy . 0.
80 t119\BTReight buttddB2 per plate. After incubating 30 min. to 1 hour at room

tenperature, absorbance of the plates was read A415- AA90. Hybridomas that 5
showed binding to hTNFSFI 3b and that were hul gG heavy chain and human

kappa |1 9Qt . mole 2: Functional Activity of Anti-hTNFSF13b Human Antibodies

et

Neutralizing activity of the anti-hTNFSF13b human antibodies of the invention

was measured using a murine II-1 dependent B cell line, T1165.17. The cells were

20  washed three times with assay media (RPMI1640 containing 10% FBS, 1 mM sodium
pyruvate, 5 x 10° M 2-mercaptoethanol and penicillin, streptomycin and fungizone) to
remove IL-1. The cells were resuspended at 100,000 cells/ml in assay media containing
2.5 ng/ml soluble huTNFSF13b and plated at S000 cells/well in a 96 well plate and
incubated at 37°C in 5% CO,. Supernatants from ELISA positive hybridomas were

25  included at a 1:4 dilution. Forty-eight hours later, 20 pl of Promega CellTiter 96 Aqueous
One Solution (Madison, WI) was added and the plate incubated for 5 more hours at 37°C
in 5% CO,. Absorbance was read at A490, to measure proliferation. An example of
neutralization activity for one of the hybridoma supernatants, 4A5-3.1.1-B4, is shown in
Figure 1. As a control, the antibodies were added to IL-1 stimulated cells. There was no

30 evidence of inhibition of IL-1 stimulated proliferation, only the hTNFSF13b stimulated

proliferation.



chain were selected for subcloning. Cell culture nedia of subcloned

hybri domas was concentrated in Am con ProFlux ML2 tangential filtration
syst ens uwong/oasicAn con S3Y30 UF nenbranes. The concent r @cadiSowdisaz was
passed over protein-A Sephaose colums (5 to 20 m columm) at 10 a flow
rate of 5 mM/mn. The colums were washed with buffer A (PBS, pH 7.4) until
the absorbance returned to baseline andg.-the bound pol ypepti des were el uted
with 50 MM citric acid, pH 3.2. Fractions were i medi ately neutralized
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one of the hybridoma supernatants, 4A5-3.1.1-B4, is shown in Figure 1. As

a cont r ol h'TNKEF 3t (26 a@imel inhe dresgaescorragsance of rgutraliziag eati-ddNFSF13ther e was no
30 evi dence.,of, i i bi tion. of | sti | at.ed i,f.eration, only.the
hTNFSFleagtfl?or%'l(gE &§mDy El&“feeé }Lﬂ‘isgﬁt.es %%ﬂﬁbﬁgﬁéﬁﬂcﬁ%ﬁﬁ‘ﬁ%&éthe— 27 The
neutral i ZkfguRry Bt 8shTRESFIAst ed for the ability to inhibit TNFSF13b
augnented prinmary human B cell proliferation in response to anti-IgM

stinmulation. Primary human B cells were isolated fromhuman bl ood using CD
LS PO S PPE M MG IGidphtoL = o Syt em (| ey,
at 2 x 105 cel |Ad] gfalic neitdalizing antifhTAFS FREWAntibodies aiend ¢ithel BdmCE1Icanpl et e
RPM i's h/lm]a'x? ?gOG4(? OTq;[e?'i“r/]eirQ aglsc:} gssg%dl_ f-o%J {h%}r% ;llrg}? to b]igg to hTNFSF13bina
denatured state, i.e., hTNFSF13b separated on SDS-PAGE and blotted onto
nitrocellulose. All of the neutralizing antibodies failed to bind hTNFSF13b in a Western
20  blot while several of the non-neutralizing antibodies were able to do so.
Experiments utilizing the BIACore system were performed to determine if non-
neutralizing antibodies and neutralizing antibodies bound to the same site on
hTNFSF13b. First, 4A5-3.1.1-B4 was coated onto a chip followed by injection of
hTNFSF13b and then a saturating amount of non-neutralizing antibody. Once saturation
25  was achieved, a high concentration of 4A5-3.1.1-B4 was run over the chip. Eleven of the
non-neutralizing monoclonal antibodies were unable to compete for the same binding site
as 4A5-3.1.1-B4. One non-neutralizing hybridoma was able to block the binding of 4A5-
3.1.1-B4 by approximately 45%, indicating that it may have an epitope near the 4A5-
3.1.1-B4 epitope.
30 Using the same experimental design, it was also determined that the neutralizing

mAb, 4A5-3.1.1-B4, could compete for the same binding site as one of the receptors for



Um penicillin, 100 g/m streptonycin, 1 nM sodium puruvate, 0.1 nM
non-essential amno acids, and 1 x 10-5 M (3-nercaptoethanol). Sone of the
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tg/m). Figure 2 illustrates the ability of 4A5-3.1.1-B4 to neutralize the
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Human TNFSF13b eluted from the size exclusion column in a position consistent with a
trimer of TNFSF13b molecules. The elution of trimeric A TNFSF13b shifted to an earlier
20  timepoint in the presence of 4A5-3.1.1-B4 but not in the presence of anti-TNFSF13b
polyclonal antibodies indicating the binding of trimeric hTNFSF13b to the 4A5-3.1.1-B4
antibody. This data suggests that the neutralizing mAb 4A5-3.1.1-B4 binds to a
conformational epitope on hTNFSF13b.

25 Example 4: Affinity Measurement of Monoclonal Antibodies by BIAcore
The affinity of various anti-hTNFSF13b human antibodies for hTNFSF13b was
measured using a BIAcore 2000 instrument system. The system utilizes the optical
properties of Surface Plasmon Resonance to detect alteration in protein concentration of
interacting molecules within a dextran biosensor matrix. Except where noted, all reagents
30  and materials were purchased from BIAcore AB (Upsala, Sweden). All measurements
were performed at 25°C. Samples were dissolved in HBS-EP buffer (150 mM NacCl, 3
mM EDTA, 0.005% (w/v) surfactant P-20, and 10 mM HEPES, pH 7.4). Goat anti-



was eluted with an acidic solution and the eluted proteins were anal yzed by
MALDI MsS. 4A5-3.1.1-B4 bound native reconbi nant hTNFSF13b, but did not

bi nd ei t WO oBles4d® chemically or thermally nodifi ed hTNFSEC3hiSoThsnef or e,
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4A5-3.1.1-B4 or anti-TNFSF | 3b rabbibgpol ycl onal antibody (MBi Tec, Marco
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anti bodies indicating th ri.c hTNFS to the 4A5-3.1.1-B4

e bindipg of tri F13
ant i body. WeRP@lipedusingguliple 3 IC?IWC%%UE?% qyz:keﬁgasmﬁgmqi@aﬂw% bi nds

to a con i i . lien4:; kRiqt
I\/Easurenetﬁ?g(gpf/wglé? g(ﬁiasfsgbﬁﬁ%i ogl)?ies Eg{} %SA?:@?@@@@P H 8?%%5%1‘1'%/{2? ia(t)us
ant i - NTNFSF pb/mdibinjestivn o850 iasi FNHSF 36 (SWirbhd 3050/ antRisisg 2efdldugtifly a

Bl Acore 2000 instrunent system The systemutilizes the optical properties
of Surf acéilpiensdeneace syhadeldowesd kel paunuigsfer dissasintion, Pdaeeanaraion &AL at i on

of inter in cul es vt hi dextran bi osensor nmatri x. Except where
not ed,p(5 al ?SLngE%M\%@CIgﬁ#M%?i% s were purchased from Bl Acore AB
(Upsal a, Swedenksochitlon AB@EIERIRIdDnT ate¥BIr RadtEdycl W&d eddluAbCusiBRaPhRENIEN €

di ssolved in HBS-EP buffer (150 nmM NaCl, 3 nM EDTA, 0.005% (W v)

sur f act ant :1fkipding gedehip thaBMepeigatinsoftware. BaaKo 2hHASWRD - bB4006468
PCT/ US02/ %%%F]SBZ\% w%#&qo%gggwci fic; Jackson | nmunoresearch, West
% I'zed on "'ow ¢

G ove, PA) was i1 nmobi ell |1 on a CMb sensor chip using the
am ne coupling kit. Goat anti-human 1gG (Fc specific; Jackson

| nmunor esear ch i nmobi |i.zed op fl cel | .al sa b m.ne _ cqupling.
Bot h it i @aam@ie Yot lonngang Srauepcing of Wymzlr'aﬁfp‘ghg% Anfigen Rindyie 5
Bi ndi ng oRepfoneni nant hTNFSFI 3b (Research Diagnostics, Inc., Flanders, NJ)

was eval uated using nultiple anal ytical ‘c%cl es. Each cycle was perfornmed at
a flow rate offhgpanigblg regioader tho hedvatand light ehaen fop egwinglizinghyynan mpdct i on

of 150 tl 4Rf5-34lb‘lr"B’§1 v%ér%'ci%%eggnd sequenced using the following protocols.
mRNA was prepared from 2 x 10° hybridoma cells using the Micro-Fast Track
20  protocol (Invitrogen) supplied with the kit. cDNA was prepared from 200 pl of ethanol
precipitate of mRNA using cDNA Cycle kit (Invitrogen) by spinning the aliquot of
mRNA for 30 min. at 14,000 rpm at 4°C followed by washing the pellet with 70%
ethanol. The air dried pellet was resuspended in 11.5 ul of sterile water and cDNA was
prepared following the kit’s instructions. The optional second round of cDNA systhesis
25  was omitted but the cDNA was cleaned using the pheno/chlorform extraction step and
ethanol precipitation. The cDNA pellet was resuspended in 30 pl of TE for use in PCR.
The PCR reactions were set up with degenerate primers at the 5° end of the
variable region for the heavy and light chain paired with 3’ primers in the constant region.
For each 50 ul reaction, 1 ul of cDNA was used. The reaction was set up as directed for
30 use with Pful followed by 20 cycles. The PCR products were checked by running 5 ul of

each reaction on a 1% agarose gel. The positive reactions were cloned using the Zero



20 g/m, injection of 250 tl of hTNFSF13b (starting at 50 nM and using 2
fold serial dilutions for each cycle) followed by 15 m nutes for

di ssoci atwon3/oamas r egeneration using 10 90 | of 10 nM gl ycirnsoaiss2 pH 1. 5.
Associ ation and di ssoci ation rates for each cycle were evaluated using a
Langrmuir 1:1 binding nodel in the Bl Aeval uati on software. The KD of
4A5-3.1.1-B4 for hTNFSFI3b was deternmpped to be 38 pM 15 Exanple 5:

Cl oni ng and Sequenci ng of Heavy and Light Chain Antigen Binding Regions

puman mao 28 O3 PR Eloriiti BB, M herd TRuhsont OE (B s g

pr ot 0col SseqiElNAd WAS ail iea feithrbdwuiive g¥neli@frratitome At MR e Sigls! flontl fidegeridbet
M cro-Fasthrack 20 protocol (Invitrogfn) supplied with the kit. cDNA was

pr epar ed PEBreamoigns andofeqesrisingatt myfiplgickmesteveded thrpquesresgsdegibedcl e kit
(Invitrog&gg by spinning the aliquot of nRNA for 30 mn. at 14,000 rpm at
4C fol | owe %y washing the pellet with 70% ethanol. The air dried pellet
was resuspended in 11.5 | of sterile water and cDNA was prepared foll ow ng
the kit's instructions. The optional second round of cDNA systhesis 25 was
omtted but the cDNA was cl eaned using the pheno/chlorformextraction step
and ethanol precipitation. The cDNA pellet was resuspended in 30 | of TE
for use in PCR The PCR reactions were set up with degenerate priners at
the 5 end of the variable region for the heavy and |ight chain paired with
3" prinmers in the constant region. For each 50 ul reaction, 1 ul of cDNA
was used. The reaction was set up as directed for 30 use with Pfu

foll owed by 20 cycles. The PCR products were checked by running 5 |1 of each
reaction on a 1% agarose gel. The positive reactions were cloned using the
Zero WD 03/ 016468 PCT/ US02/21842 -30 Blunt TOPO PCR cl oning kit
(I'nvitrogen). Mnipreps fromthe positive clones were sequenced and

anal yzed for productive gene rearrangenents. Results fromindependent PCR
reactions and sequencing of nultiple clones reveal ed the sequences as
described below 5 WD 03/016468-PCT/ US02/ 21842 -31 Human anti body
4A5-3.1.1-B4 light chain sequences (CDRs are in bold).



EI VLTQSPATLSLSPGE 5 1 GAAATTGIGT TGACGCAGIC TCCAGCCACC
CTGICTTTGI CTCCAGGGGA CTTTAACACA ACTGCGICAG AGGTCGGTGG GACAGAAACA
GAGGTCCCOVO i@Rlodl0 R AT L SCRASQSVSRYL 51 ARGRESEANIB42
CTCTCCTGCA GGGCCAGICA GAGIGITAGC CCCTACTTAG TTCTCGGTGG GAGAGGACGT

CCCGGTCAGT CTCACAATCG GCGATGAATC 15 AWY QQKPGQAPRL LI YD 101
CCTGGTACCA GCAGAAACCT GGCCAGGCTC CCAGGETCCT CATCTATGAT  GGACCATGGT
CGTCTTTGGA CCGGTCCGAG GGTCCGAGGA GTAGATACTA 20 CDRR ASNRATGI P AR

FSGSGS 151 GCATCCAACA GGGCCACTGG CATCCCAGCC AGGTTCAGTG GCAGTGGGTC
CGTAGGTTGT COCGGTGACC GTAGGGTCGG TCCAAGTCAC CGTCACCCAG 25 GT DS T L T |
S S L E PHEnRnRntibedy SAEEACABALTCOATTETGACSUSRRGIAG BITAGAGCCT GAAGATTTTG
ACCCTGICTG AGGTGAGAGT GGTAGTCGIC GGATCTOGGA CTICTAMMAC 30 COR3 A V Y Y C
QQRSNWPRT,F G GETTAgTA c;GTgAcg:AQ CQT%CJ GGCCTCGGAC

GITCGXCAA 35 GIq }é&ﬁE 4 Ck GTKYV
EI KRTVAA @TrﬁANCAQAIAGM@EGTEZQA&QQ?V&GGEGKEIBN@HGE@%@%-A&&BﬁWﬂCfGﬂT3 GCTGCACCAT

CTGICTTCAT 40 CCCTGGITCC ACCTTTAGIT TGCTTGACAC CGACGTGGTA GACAGAAGTA  F P

351 CTTCCCG 45 GAAGGGEC WD 03/ 016468 PCT/ US)242dB42

10

15

20

25

30

35

40

45

51

101

151

201

251

301

351

R A T
AAGAGCCACC
TTCTCGGTGG

A W Y Q
CCTGGTACCA
GGACCATGGT

L s C
CTCTCCTGCA
GAGAGGACGT

Q K P
GCAGAAACCT
CGTCTTTGGA

CDR2

A ‘S N
GCATCCAACA
CGTAGGTTGT

G T D
TGGGACAGAC
ACCCTGTCTG

AV Y Y
CAGTTTATTA
GTCAAATAAT

G ‘T K
GGGACCAAGG
CCCTGGTTCC

-+ F P
CTTCCCG
GAAGGGC

R A T G
GGGCCACTGG
CCCGGTGACC

S T L
TCCACTCTCA
AGGTGAGAGT

c Q Q
CTGTCAGCAG
GACAGTCGTC

vV E I K
TGGAAATCAA
ACCTTTAGTT

R A S8 Q
GGGCCAGTCA
CCCGGTCAGT

G Q A
GGCCAGGCTC
CCGGTCCGAG

I P A
CATCCCAGCC
GTAGGGTCGG

T I S S
CCATCAGCAG
GGTAGTCGTC

s VvV s
GAGTGTTAGC
CTCACAATCG

P R L L
CCAGGCTCCT
GGTCCGAGGA

R F S
AGGTTCAGTG
TCCAAGTCAC

L E P
CCTAGAGCCT
GGATCTCGGA

CDR3

R § N
CGTAGCAACT
GCATCGTTGA

W P R T
GGCCTCGGAC
CCGGAGCCTG

R Y L
CGCTACTTAG
GCGATGAATC

I Y D
CATCTATGAT
GTAGATACTA

G 8§ G s
GCAGTGGGTC
CGTCACCCAG

E D F
GAAGATTTTG
CTTCTAAAAC

F G Q
GTTCGGCCAA
CAAGCCGGTT

Ck

[
R T V

ACGAACTGTG
TGCTTGACAC

—>

A A P
GCTGCACCAT
CGACGTGGTA

S VvV F I
CTGTCTTCAT
GACAGAAGTA



-32 Human anti body 4A5-3. 1. 1-B4 heavy chain sequences (CDRs are in bold,
signal sequence is italicized). 5 MKHLWFFLLLVAAPRWV 1
ATGAAACACROTGIE3T CTT CCTCCTCCTG GIGGCAGCTC CCAGATGGGT  TACTIURGT/2A842
ACACCAAGAA GGAGGAGGAC CACCGTICGAG GGICTACCCA 10 L SQV QL QQWGAGL L
K P 51 CCTGICCCAG GTGCAACTAC AGCAGIGGEG CGCAGGACTG TTGAAGCCTT  GGACAGGGTIC
CACGITGATG TCGICACCCC GCGICCTGAC AACTTESGAA 15 SETL SLTCAVYGGS
F S G 101 CGGAGACCCT GICCCTCACC TGCGCTGICT ATGGTGGGTIC CTTCAGIGGT
GCCTCTGGEGA CAGGGAGTGG ACGCGACAGA TACCACCCAG GAAGTICACCA 20 CDR1 Y Y WS W

Taacraoat i aTatn TRALHAEE Qe g 5 oo
G E | N HisStaicSed). N Y N P S L K 201 TGGGGAAATC AATCATAGTG GAAGCACCAA

CTACAACCCG TCCCTCAAGA ACCCCTTTAG TTAGTATCAC CTTCGTGGIT GATGITGGEGEC

TCT 30 S Rﬁ/ﬂ_T I D T S 2 E S,L K ZSéénggggCAC CATATCAGTA
GA

TCT TGGT CAA GAGGG@\G"EHGTG&SAd‘.ACSAﬁ;A\A EGA(&GAG@CTCJQCMT&’GM GefcmRcEen 301 CTGAGCTCTG
TGACCGCCGC GGACACGGECT GTGTATTACT GIGCGAGAGG GACTCGAGAC ACTGGECGECG

351 GIATTACAT AEETONEC GHA AT L GTACE TONG AT SROGaeAS CATANTGUTA

351
TAAAACTGAC CAATASRAAGGIBATGAMACTA B CATCAACERGEECGTCCTGAC AACTTCGGAA

15 S E T L S L T ¢ A V Y 6 G s F S8 @G
101  CGGAGACCCT GTCCCTCACC TGCGCTGTCT ATGGTGGGTC CTTCAGTGGT
GCCTCTGGGA CAGGGAGTGG ACGCGACAGA TACCACCCAG GAAGTCACCA
CDR1
20
Y'Y W S8 W I R Q PP G K G L E W I
151 TACTACTGGA GCTGGATCCG CCAGCCCCCA GGGAAGGGGC TGGAGTGGAT
ATGATGACCT CGACCTAGGC GGTCGGGGGT CCCTTCCCCG ACCTCACCTA
25 CDR2
G-E I N H S G S T N Y N P S8 L K
201  TGGGGAAATC AATCATAGTG GAAGCACCAA CTACAACCCG TCCCTCAAGA
30 ACCCCTTTAG TTAGTATCAC CTTCGTGGTT GATGTTGGGC AGGGAGTTCT
S R VT I 8 VvV DTS KNUOQT F 8 L K
251 GTCGAGTCAC CATATCAGTA GACACGTCCA AGAACCAGTT CTCCCTGAAA
3 CAGCTCAGTG GTATAGTCAT CTGTGCAGGT TCTTGGTCAA GAGGGACTTT
5
LS §S vV T A A DTA V Y Y CA R G
301 CTGAGCTCTG TGACCGCCGC GGACACGGCT GTGTATTACT GTGCGAGAGG
GACTCGAGAC ACTGGCGGCG CCTGTGCCGA CACATAATGA CACGCTCTCC
40
CDR3
Yy Y p I LT G Y Y Y Y FD Y W G
351  GTATTACGAT ATTTTGACTG GTTATTATTA CTACTTTGAC TACTGGGGCC
45 CATAATGCTA TAAAACTGAC CAATAATAAT GATGAAACTG ATGACCCCGG
Cyl >
¢ 6 T L VvV T V S S A S8 T K G P 8§ V
50 401 AGGGAACCCT GGTCACCGTC TCCTCAGCCT CCACCAAGGG CCCATCGGTC
TCCCTTGGGA CCAGTGGCAG AGGAGTCGGA GGTGGTTCCC GGGTAGCCAG
F P L A
55 451 TTCCCCCTGG CA
AAGGGGGACC GT



Il C'YL1l QGTLVTVSSASTKGPSV 50 401 AGGGAACCCT GGICACCGTC
TCCTCAGCCT CCACCAAGGG CCCATCGGTC  TCCCTTGGGA CCAGTGGCAG AGGAGTCGGA
GGTGGTTCOROGTGIAKCAG F P L A 55 451 TTCCCCCTGG CA AAGGBCRAGSR/EAB4IND

03/ 016468 PCT/ US02/ 21842 -33 Exanple 6: Species Crossreactivity of

Anti - hTNFSF13b Human Anti bodies with non-human TNFSF13b In order to
determ ne the species crossreactivity g8 the neutralizing mAbs, an ELISA
was set up ut|I|2|ng 4A5 3.1.1-B4 as both t he capture and detectlng mADb.

TNReR13n ESTmIIaG Sheriss Canesrspol Ry S ARG ARSERMERGRIS S G Y
hTNFSF 13b, supernatants from

t ransf ect ﬁﬂanh’ihrﬁl‘NFSFDJb expressing
cul tured human_nonocytes or human serum or plasna. Supernatants from CHO

cel I s expressi Hyomdgh Poristennsthapepiss §T0§€§‘%Cé'éllt?f’ 8fthFé1§E‘L“i1WItWﬁs 3he ELI SA
and wer el\lggg?%'w\ég set %tlﬁl%ﬁ? UAB% Yasp 2k St ﬂ?e.tgagtutré’ %}E]é ARt BhSar O
murine T b but mmn

e to i mmunoprecipit FI 3b. Muiri ne
TNFSF 3 3bresambimmedTNASF 18b vpasalsed ey tht istindard sayved éhimmanSENF il 3bxanidite 2. Usi ng

t hi |if 4A5-3..1. 1- | t t | th
br o1 1 1 or aEFEHEE HTE TG SonsiaHL FPRFGHOA S P SER T A A PRSP RARES. 1. 1- B4
i's unabl ehTNFSFﬁﬂg @ﬁelie@ndﬁﬁtd #26m chiNmel hdkhan %&)nﬁ&ﬁ@p&ﬁlu?nan%%‘i)o héhsequence

of Heavy Chain Below is the am no acid sequence of the heavy
chai n 4A5Sgpernatarpg frapt CHOMplls wmrmlrxgomnesﬁgmlﬁlébﬁww%tﬁd forieagtyy@y igonst ant

0o TR HSRR . SAABAYAS IO A0 PRNG BRI S B RGRLLbAR 231

However, I'S positlon was Su

whi ch10 nt fragivie SNRSFS Bk UﬁltWS&lbldeamgﬁlnbpretipﬁaﬂ&IHﬂgﬁnﬂé@TSF‘l 3boMwhitai ni ng
optimal inter- chal n disulfide bonds. This re E)(ﬁes t he ggneratl on of half
ant i bod| e%"NFﬁEM watBsed dy thepreliferatigh assay dess hhisnedd one 1i ght

chai n. @%R%Rﬁ'mﬁ%%ﬁ%@@@ﬁ@ﬂ rofifetdder\Hddeed By
INHSGSTNY PSLKSRVTI'S” VDTSKNQFSL ™ KLSSVTAADT AVYYCARGYY

murine TNFSF13b. This indicates that 4A5-3.1.1-B4 is unable to recognize murine
TNFSF13b.
15
Example 7: Amino Acid sequence of Heavy Chain 4AS5-3.1.1-B4
Below is the amino acid sequence of the heavy chain 4A5-3.1.1-B4 antibody
which comprises the HCVR and the IgG4 constant region. The human IgG4 constant
region has a serine at position 231. However, this position at 231 was substituted from a
20  serine to a proline which introduces a structural change in the hinge region for obtaining

optimal inter-chain disulfide bonds. This reduces the generation of half antibodies. Half

antibodies are formed from one heavy chain and one light chain.

1 QVQLQQWGAG
51 INHSGSTNYN
101 DILTGYYYYF
151 LVKDYFPEPV

TCAVYGGSFS
VDTSKNQFSL
VSSASTKGPS
SGVHTFPAVL

PGKGLEWIGE
AVYYCARGYY
TSESTAALGC
VVTVPSSSLG

LLKPSETLSL
PSLKSRVTIS
DYWGQGTLVT
TVSWNSGALT

GYYWSWIRQP
KLSSVTAADT
VFPLAPCSRS
QSSGLYSLSS

25

30

35

201
251
301
351
401

alanine or glutamic acid substitituion for leucine at position 238 can be made to lessen the

TKTYTCNVDH
KDTLMISRTP
STYRVVSVLT
VYTLPPSQEE

KPSNTKVDKR
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLTC

VESKYGPPCP
QEDPEVQFNW
EYKCKVSNKG
LVKGFYPSDI

PCPAPEFLGG
YVDGVEVHNA
LPSSIEKTIS
AVEWESNGQP

PSVFLFPPKP
KTKPREEQFN
KAKGQPREPQ
ENNYKTTPPV

LDSDGSFFLY SRLTVDKSRW QEGNVFSCSV MHEALHNHYT QKSLSLSLGK

effector function of the antibody.

In addition, an alanine for phenylalanine substitution at position 237 and an

Example 8: Amino Acid sequence of Heavy Chain 4A5-3.1.1-B4



25 101 DI LTGYYYYF DYWSQGTLVT VSSASTKGPS VFPLAPCSRS TSESTAALGC 151
LVKDYFPEPV TVSVWNSGALT SGVHTFPAVL QSSG.YSLSS WTVPSSSLG 201 TKTYTCNVDH
KPSNTKVDKROVBSKM@PPCP PCPAPEFLGG PSVFLFPPKP 251 KDTLM SRPRTHESILMASYDVS
CEDPEVQFNW YVDGVEVHNA KTKPREEQFN 301 STYRWSVLT VLHOQDW.NGK EYKCKVSNKG
LPSSI EKTI S KAKGQPREPQ 30 351 VYTLPPSQEE MIKNQVSLTC LVKGFYPSDI AVEWESNGOQP
ENNYKTTPPV 401 LDSDGSFFLY SRLTVDKSRW QEGNVFSCSV MHEALHNHYT QKSLSLSLGK In
addition, an al anl ne for phenyl al ani ne” substitution at position 237 and an

al ani ne or gI cid substltltU|o 0 i.n 38 can be
made to Iesse Hg s gﬁ"é‘&‘f‘%?‘:‘pﬁﬁ%{epﬁ%o C}I’ %‘T‘?é’yﬁﬁ?lf’g‘égﬁ Pg%ﬁﬁﬁfﬁ% 8: Anino
Aci d sequRRieR c@ﬁqur-lg.;@,\ﬂ,{e Qo3 atBe 3Gt doBthn¥egfdn/ 016468 PCT/ US02/ 21842 - 34
Below is the am no acid sequence of the heavy chain 4A5-3.1.1-B4 anti body
whi ch conprises the HCVR and the 1gd@ constant 1 o QLQQOVWGAG
LLKPSETLSL T BT EXES X “' : '\ﬂ*‘ Nt PSLKSRVTI S
VDT SKNQFSL ,RESS RECY ds XA VSSASTKGPS
VFPLAPSSKS 1'ESGGIAAbﬁ’bEpiSﬂzshN@@ZEPEm{TﬂMNSG&LTSJ%VWﬁBAVkL@SSG_YSL SS
VVTVPSSSLGZO;"OlT‘D WNHSKPSWMSVEWS@HWPBPF@PWEEFH_(XPSVFLFP 251
PKPK Wﬁ% QYNSTYRVVS
VLTVL =T =N LTKNQ\/S
LTCLVKGFYP 4Sﬁ)l AWG@ENWK MQ@WBEAMYMQWMSR\AQQGWFS

CSVMHEALHN 4R¥TQKSIKSLS 451 PCGK 15 Exanple 9: Amino Acid sequence of Light
Chain 4A5-3.1.1-B4 Below is the am no acid sequence of the light chain

fogi ot TEEIAR AT e R b B R R P SR L VD 20 51
ASNRATG PA RF SBSGEGT DeSTilifio SSH ERUEDFAMYNEE RENWRRDFEQ 1 -BO antBHdY EHRTV

AAPSVF| FPP SDEQLKS LNNFY' PREAKVOVKV 151 DNALQSGNSQ ESVTEQDSKD
STYSLSNTLGPHE%E%SWE%@? constant région

U)L"

1 EIVLTQSPAT LSLSPGERAT LSCRASQSVS RYLAWYQQKP GQAPRLLIYD
20 51 ASNRATGIPA RFSGSGSGTD STLTISSLEP EDFAVYYCQQ RSNWPRTFGQ
101 GTKVEIKRTV AAPSVFIFPP SDEQLKSGTA SVVCLLNNFY PREAKVQWKV
151 DNALQSGNSQ ESVTEQDSKD STYSLSNTLT LSKADYEKHK VYACEVTHQG
201 LSSPVTKSFN RGEC

25  Example 10: Identification of the Epitope for 4A5-3.1.1-B4
The epitope to which 4A5-3.1.1-B4 bound and neutralized human TNFSF13b was

determined. Human and murine TNFSF13b sequences were aligned as shown below:

Mouse TNFSF13b 1 AFQGPEETEQ DVDLSAPPAP CLPGCRHSQH DDNGMNLRNI IQDCLQLIA 49
30 Human TNFSF13b 1 AVQGPEE--- -----mmmmm mmmmmmimme eme oo TV TQODCLQLIA 18
Mouse TNFSF13b 50 DSDTPTIRKG TYTFVPWLLS FKRGNALEEK ENKIVVRQTG YFFIYSQVLY 99
Human TNFSF13b 19 DSETPTIQKG SYTFVPWLLS FKRGSALEEK ENKILVKETG YFFIYGQVLY 68

35 Mouse TNFSF13b 100 TDPIFAMGHV IQRKKVHVFG DELSLVTLFR CIQNMPKTLP NNSCYSAGIA 149
Human TNFSF13 69 TDKTYAMGHL IQRKKVHVFG DELSLVTLFR CIQNMPETLP NNSCYSAGIA 118

Mouse TNFSF13b 150 RLEEGDEIQL AIPRENAQIS RNGDDTFFGA LKLL 183
Human TNFSF13b 119 KLEEGDELQL AIPRENAQIS LDGDVTFFGA LKLL 152

40

A homology model was created for human TNFSF13b based on the known crystal
structure for several TNF family members. Exposed residues that are different between
mouse and human TNFSF13b are potential binding sites for 4A5-3.1.1-B4 since 4A5-

45  3.1.1-B4 neutralizes human but not mouse TNFSF13b.

Three potential epitopes were identified: 1) K71, T72, Y73, E105; 2) Q26, S29,

L139, D140; and 3) L53, K55, E56, K119. Mutagenesis was performed to make chimeric



201 LSSPVTKSFN RGEC 25 Exanpl e 10: ldentification of the Epitope for
4A5-3.1.1-B4 The epitope to which 4A5-3.1.1-B4 bound and neutralized human
TNFSFI 3b wed3/odaser m ned. Human and nurine TNFSF13b sequemlcedsomes4al i gned
as shown bel ow. Muse TNFSF13b 1 AFQGPEETEQ DVDLSAPPAP CLPGCRHSH
DDNGVNLRNI | QDCLQLI A 49 30 Human TNFSF13b 1 AVQGPEE--- ----------
------------------ TV TQDCLQLI A 18 Msise TNFSF13b 50 DSDTPTI RKG
TYTFVPW.LS FKRGNALEEK ENKI WRQTG YFFI YSQVLY 99 Human TNFSF13b 19

DSETPTI Qﬁoﬁﬂﬂ’%ﬁé ﬁhﬁ%*% FNEl rofiCE Hem FiithaiHeMhousE8 ChimdRUS Gad NFSF13D
100 TDPI FAVGHV | G DELSLVTLFR 'Cl QNMPKTLP NNSCYSAGI A 149 Hurman

TNFSF13 6B1 39 TYAOEHIChigREBANAST DEITSRY T BR; ChanveETwas KRSCYSAGE YA 318

Mouse TNF ) 150 RLEE I ) RN FF L 183 Hunan TNFSF13b
Tr6° KL LGB PRSI BT R (R TER E 365 RTEo! ooy nodal was
created for hUU@ﬁhgTN:ﬁEhferéiﬁnﬁas%@@s @Bscribed Kﬂl@mﬂn}ﬂé Y SA1Bof thé thitetddveré Or
several TNF fam |y nenbers. IPjgé)sed resi dues that are different between

nouse andtesigider finpEmabistiyip abraiialigationihydfiAg34ilt B4 dtial aayswere1- B4 since

epi t opes Bt AR s sy ORI oS PRIRG IR g of HEBmRY 30
D140; anda) bdtb Bumid FNFSHE3b Kiil@uridd TNGERE3 marevasnqlendasr etofithe make

chimeric WO 03/Q16468 PCT/ US02/21842 . -35 nol es by chan t he am no
e 0 sequEnEE s BHRG NHIE BrotEon EHiTHERGTR GE NIRRT AR  Cri mor a8

was K71 Pgynkifral. MZ§1§6 @hﬂ@fhﬁﬁxﬁyﬁ’aﬁBK?ﬂOO% nélﬁll%iizat%?ﬁ’l':as obEérQéd<w1tﬁ:h' nmera D

was L53V, K55R, Q Chinera E was K._Using the proliferation assay as
descr IQ)edhurnarEIblﬁﬁFBbzandaqhnm@fas AhB, andeﬁ a¥o peytealiz@iqnesascabs¢ryed farnct i onal

ccl VI BT W LB e B AR 0P, T O

ransie rans 1ons OI’ eac t he

chineras clin@rdalB, mrmanJmES&aﬁmaam@eaudm@mgTN@Eﬂl&ﬁeaafpaﬁmmmBes Al |
of the <chimeras induced simlar proliferation indicating that the chinmeras

produced WesamergiNE$i3hiand Usighpl & 44y fdl - 10844 Ale resyltsishawed 1800,
neutral i Zﬂéd {éﬂ zfm \%%Stﬁfsé’r@gds Whth Iﬂgﬁn? Wlﬁ)\lgﬁf é-}ﬁﬂlef’anlq 9, H?th’a?lzﬁaonB D and

E. No neutralization was observe murine TNFSF13b” or chinera
Purifl%d WiMRSHbIa B,uammsnmﬁij'romdwseﬂbsér@cd for murigre INESFB3b al’ldﬂlﬁie&ﬂ@ t he
assay was repeated using 11 ng/m of each parent TNFSF13b
Example 11: In vivo studies using 4A5-3.1.1-B4
Transgenic mice overexpressing soluble human TNFSF13b are generated using
20  established techniques as described by Hogan, B. et al. (1986) Manipulating the Mouse
Embryo: A Laboratory Manual. Cold Spring Harbor Laboratory, NY] as modified by Fox
and Solter (Mol. Cell. Biol. 8: 5470, 1988). Briefly, a DNA fragment encompassing the
hTNFSF13b gene is microinjected into the male pronuclei of newly fertilized one-cell-
stage embryos (zygotes) of the FVB/N strain. The embryos are cultured in vitro overnight
25  to allow development to the two-cell-stage. Two-cell embryos are then transplanted into
the oviducts of pseudopregnant CD-1 strain mice to allow development to term. To test
for the presence of the transgene in the newborn mice, a small piece of toe is removed
from each animal and digested with proteinase K to release the nucleic acids. A sample
of the toe extract is subsequently subjected to PCR analysis to identify transgene-
30 containing mice.
The hTNFSF13b transgenic mice had a dramatic increase in peripheral B cells,
generally about three fold compared to age and sex matched littermates. There was a

slight increase in peripheral T cells as well. The hTNFSF13b transgenic mice were



or chinmera TNFSF 13b and 1 ug/m of 4A5-3.1.1-B4. The results showed 100%
neutralization was observed with human TNFSF13b and chinera A, 88%

neut r al i 2&0i0d016468 Wi t h chi nera B, and no neutralizati on wasTalsemersezl f or
muri ne TNFSF 13b or chinera C. Exanple 11: In vivo studies using

4A5-3.1. 1-B4 Transgenic m ce overexpressing sol ubl e human TNFSF13b are
generated using 20 established technig¢fes as descri bed by Hogan, B. et al.
(1986) Manipul ating the Mouse Enbryo: A Laboratory Manual. Cold Spring
Har bor LakesRl aith 4A¥YB. 1asBuRsliéte@eindif neoitalizatich SOHTNFSKI9blwoulétdsult Bi ®1 . 8:
5470, 1988). Briefly, a DNA fragment enconpassing the hTNFSF13b gene is

M cr oi nj ed&dNgtioming celbnymbers ba%@aognaldw%vmlw?qkﬁ Ioﬂ%éﬁn%}ﬁ@T@gﬁglﬂét age
enbryos ( )i r vitro
over ni ght %ﬁg@%vg]%a J('géteageve%%/ %ﬁ {‘ﬂwa nglg&)gmgé?lﬁ’é%@ggigwh&%?qﬁ IOPerrbr yos
are then #AaRsplaev adnsotyp@corﬁﬂmeamnbodycFeurofaypsﬂmmhqollasxgn'ﬁnmorfmhhnbod)ai n mce

to allow devel opnent tq ter To test or .t he pres of .the transgene in
e nesbof T srerasacharre e Selpehtsamoved R AGURE- B ABH GSLHIRar g

di gest ed %mafea%g%mﬁn%g {he peRkR@sSot (B 1 MMEIIRI for BAMHS, and CI8WEAIs, RF t he
toe extract is subsequently subjected to PCR anal ysis to |dent|f1\{ transgene
30 cont ai digsls nsloeﬂowmfr Fhselptgndyedileoddel conatdoneashapigen.c Thacr ease

i n periphera lls e d e and sex
mat ched | i Stulet§ arrn‘aitS %ani’ﬁlé’g'eé] O%S rXteZlfa?ﬂh&%@rﬁgnﬁ%ﬂpﬁ%&&g %hleiz% cells as
wel | . ThehﬂrNF'SSﬂleaﬁsrgaxﬁisgﬁ&ﬁaMeaa erétHAQo&&éDihﬁnﬂﬁBs aCITéluSB%Hs’LMZ - 36
treated wth 4A5-3.1.1-B4 to determne if neutralization of hTNFSF 13b

woul d Pes&fl‘terqgﬁ—as"afﬂéﬂh‘éﬁ"i“’éwn?n B cell nunbers back to normal |evels. At 15
weeks ol d, female hTNFSF13b mce were Il’lj ected subcut aneously tw ce a week
for three weeks vmth-a-th-e-r—?’s ug of —# pe control

anti body. Four daysrafter 3 ast—1j ,gcieu.s. ul. )T:-{?éc}};sla@%% the mce were
sacrificed and the ﬁe ent QKNP ¢ or Lot veie ard—F—ceH| nunbers were

rampey)

cal cul ated by deterp ﬁdﬁbﬁpq]l’\t&ﬁrmme?@ntam 39D 1o+ 48£108 for B cells, and
CD3+ cells, for T cBiansgenisi-hlsobpemAl{ onkd2ry3@nd abkntfe White bl ood cel |
count for each spl eghranggesic + éA6IMAD ar ¢ shdanS bel low 4fehdBst fate that in
vivo adm nistration of 4A5-3.1.1-B4 to hTNFSFI3b transgenic mce is able
to restore the normal nunbers of T and B cells 10 (average + standard
deviation) B cells x10 T cells x10 6 Treatnent G oup

[47]

v




WIld type littermates 29 + 11 46 + 15 Trans genic + Isotype mAb 122 + 30
75 + 14 Trans genic + 4A5 mAb 29+5 46 + 12 WO 03/016468 PCT/ US02/21842

- 37 Sequewoas/ond46g he present invention: SEQ ID NO 1 -4 polrgmusheotsyzie
sequence encoding light chain variable region 5

GAAATTGT GT TGACGCAGT CTCCAGCCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCT CTCCT GCAGGECCAGT CAGAGT GEFAGCCGCTACT
TAGCCTGGTACCAGCAGAAACCT GGCCAGGCTCCCAGGCTCCTCATCTAT

GATGCAT GTGG 10

O CT GRS PR R AP R R B KO R GAACATT

TTGCAGTTTATTACTGTCAGCA Cqu

CAAGGGACCAA Mdgwquﬁlmeﬁco% m 8¢ B4 s EFd8 e encodi ng
i ght ghain variable region 15

El VLTQSPAEASIIGRCEARLGOIRASIEHGEM cARIE A PEaFREAJGYDASNRATG PARFSGSGSGTDST
LTI SSLEPEBFR\AEX P@%ﬁﬁ NR$$G“—0AFE0NE%$T- pol ynucl eot i de
sequence g% %g gg@GAﬁgggG@AgggggGgggc L CAGAGT GTTAGCCGCTACTTAGCC
SEQ | By NOg4creca TESRAUBRER. ‘tr'h@kabg‘ aghai n CDRL 25 RASQSVSRYLA
SEQ ID NOr5GCAeTpmtmummcmhecsmpaemcermdmgrcbbght chain CDR2

GATGCAT CCAAEAGELIESCTCHAATEOALERAND. 6 - ami no aci d sequence encodi ng |ight

chain CDRZ__DASNRAT 35 SEQ ID nucleotld quence encaqdi ng
/gt | shafe GO AR R A ARE e NS 871918t 3 °Re d

seque n ce epeods BQTIJS'LQ!SHERQM&A%RYLAWYQQKPGQAPRLLI YDASNRATGIPARFSGSGSGTDST
LTISSLEPEDFAVYYCQQRSNWPRTFGQGTKVEIKRT

SEQ ID NO:3 = polynucleotide sequence encoding light chain CDR1
20
AGGGCCAGTCAGAGTGTTAGCCGCTACTTAGCC

SEQ ID NO:4 — amino acid sequence encoding light chain CDR1
25  RASQSVSRYLA
SEQ ID NO:5 — polynucleotide sequence encoding light chain CDR2
GATGCATCCAACAGGGCCACT
30
SEQ ID NO:6 — amino acid sequence encoding light chain CDR2
DASNRAT

35 SEQ ID NO:7 — polynucleotide sequence encoding light chain CDR3

CAGCAGCGTAGCAACTGGCCTCGGACG

SEQ ID NO:8 - amino acid sequence encoding light chain CDR3

40
QORSNWPRT
SEQ ID NO:9 — polynucleotide sequence encoding heavy chain variable
region
45
ATGAAA

CACCTGTGGTTCTTCCTCCTCCTGGTGGCAGCTCCCAGATGGGTCCTGTC
CCAGGTGCAACTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGA
CCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTAC
50 TGGAGCTGGATCCGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGA
AATCAATCATAGTGGAAGCACCAACTACAACCCGTCCCTCAAGAGTCGAG
TCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAACTGAGC
TCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGGGTATTA
CGATATTTTGACTGGTTATTATTACTACTTTGACTACTGGGGCCAGGGAA
55 CCCTGGTCACCGTCTCCTCA

SEQ ID NO:10 — amino acid sequence encoding heavy chain variable region

MKHLWFFLLLVAAPRWVLSQVOLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINH
60 SGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGYYDILTGYYYYFDYWGQGTLVTVSS



40 QOQRSNWPRT SEQ I D NGO 9 -3 pol ynucl eoti de sequence encodi ng heavy chain
vari able region 45 ATGAAA

CACCTGTGaVO@30 CAFCCT CCTGGT GBCAGCTCCCAGATGGGTCCTGTC PCT/US02/21842
CCAGGTGCAACTACAGCAGT GGGGECGCAGGACTGT TGAAGCCT TCGGAGA
CCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTAC 50

TGGAGCT GGATCCGCCAGCCCCCAGGGAAGGEECT GGAGT GGATTGGGGA

AATCAATCATAGT GGAAGCACCAACTACAACCCGT GAGT CGAG

TCACCATATCAGT AGACACGT CCAAGAACCAGI TCTCCCTGAAACT GA
TCTGTGACC@%%@@&%\GAC@G&?@T@?WFA&%@F@?%A&&??A%R%W chain CDRI
C@TATTTT%EE%JT%EI@;&%@'&%IJ&@QT ACTGGGGCCAGGGAA 55 CCCTGGTCACCGTCTCCTCA
SEQ I D NO 10 -4 am no acid sequence encodi ng heavy chain variabl e region
VKHL WAL L EMAABRVE/A SQMOQLAIAAGCAE 4 PSR- S| eHcAYMSCHESGY ¥MEMWY BERPPCKGLEW GEI NH
60 SGSTNYNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARGYYDI LTGYYYYFDYWEQGTLVTVSS
WO 03/ 01648 PEIVUS02/ 21842 -38 SEQ I D NO 11 - pol ynucl eoti de sequence

encodi ng heav GGT CCTTCAGTGGTTACTACT GGA 5 SEQ ID NO 12 -4
am no; g EE%eIéu‘é%clé ﬁg%RJcl}i“hﬁl%“évy CHATH SCORC 4 3 BEQ D NO 13 -4
pol ynucl e@M%mq@@f&A@mM@mhmG@é@mA@@ 10

GAAATCAATCATAGT GGAAGCACCAACTACAACCCGTCCCTCAAGAGT  SEQ ID NO 14 -) am no

aci d sequergeapencadi pgahzavycxhakbqudbioR2encd8itd NHSGSERMNPEDKS SEQ | D NO 15
- poIanucI eoti de sequence encodi ng heavy chain CDR3
FPrACERHRFFIPER TATTATTACTACTTTGACTAC 20 SEQ ID NO 16 -4 am no

acid sequgggeme{]]&qqi -rl)gpo ynugleoh:(%ldg scegﬁgnce encoding heavy chain CDR3

GGGTATTACGATATTTTGACTGGTTATTATTACTACTTTGACTAC
SEQ ID NO:16 — amino acid sequence encoding heavy chain CDR3

GYYDILTGTTTTFDY

25



GYYDI LTGTTTTFDY 25 WO 03/ 016468 PCT/ US02/ 21842 -39- W Caim 1. An

anti - hTNFSF13b human anti body conprising at |east three of the pol ypeptides
sel ect ed Woanioidies gr oup consisting of 5 a. CDRI pol ypepti edeTafSor/bms4t CVR as
shown in SEQID NGO 4; b. CDR2 pol ypeptide of the LCVR as shown in SEQ ID
NO 6; <c. CDR3 polypeptide of the LCVR as shown in SEQ 1D NGO 8; d. CDRI
pol ypeptide of the HCVR as shown in SEQ,ID NO 12; e. CDR2 pol ypepti de of
the HCVR as shown in SEQ ID NO 14; and” 10 f. CDR3 pol ypepti de of the HCVR
as shown in SEQ ID NO 16. 2. The antibody of claim1l conprising at |east
four of tWPSB‘I“?bepti des selected from the group consisting of: a. CDRI

pol ypeptide of the LCVR as shown in SEQID NO 4; b. CDR2 pol ypepti de of
the LCVR as shown in SEQ ID NO 6; 15 c. CDR3 pol ypeptide of the LCVR as
shown in SEQ.| BnNGH-IENESF IGbRIimpo bytiwdlyicdmpofing latlepktViRea of tha palypeptid@EQ | D
NO 12; e. CDR2 Q(gla/&elgltilﬁd:% of the HCVR as shown in SEQ ID NGO 14; and f.
CDR3 pol ypept i Ja°@¢ed R t U CONSAME O SEQ ID NO 16. 3. The anti body of
claimg conprising @Dlile%%%ebii&@optheuwm@d shoemtin $Es) EeNesued from 20 the
group consisting of: a. | pol ypeptide of the LCVR as shown in SEQ I D NG
4; b. CDR2 pol yﬁpﬁm@mlynengdw@heﬁvéhmowws%q@N@66; c. CDR3

pol ypepti de of the E% b : ]ﬁQ? . pol ypepti de of
t he HCVR as shovvrr:c'i n Q@:@%ﬂ@%‘ﬁﬂe%@e}i RC%ﬁmgglsyp Iptl é%bf t he HCVR as
shown in SEQ | D ND: CDR1 puigpeptide &DRS HOWN B peghiavdeincSEQ H2 NACMR; as shown i n
SEQID NO 16. 4. T ntibody of ¢l aj canpri si ol ypepti des of:
a. CDRI pol ypept iede?ﬁRa?tﬂ’Féyﬂ_e %%tEEW?ﬁ% W%S%é) llﬁl.’g .
pol ypepti de of the G %ﬁEg%PHM‘oftﬂe S’ B ¥Iwibin SERPIS NG:O83 pol ypept i de
of the LCVR as shown in D NO 8;
2. The antibody of claim 1 comprising at least four of the polypeptides selected from
the group consisting of:

a. CDRI1 polypeptide of the LCVR as shown in SEQ ID NO: 4;

b. CDR2 polypeptide of the LCVR as shown in SEQ ID NO: 6;

c. CDR3 polypeptide of the LCVR as shown in SEQ ID NO: §;

d. CDRI1 polypeptide of the HCVR as shown in SEQ ID NO: 12;

e. CDR2 polypeptide of the HCVR as shown in SEQ ID NO: 14; and

f. CDR3 polypeptide of the HCVR as shown in SEQ ID NO: 16.

15

3. The antibody of claim 1 comprising at least five of the polypeptides selected from
20 the group consisting of:
a. CDRI1 polypeptide of the LCVR as shown in SEQ ID NO: 4;
CDR2 polypeptide of the LCVR as shown in SEQ ID NO: 6;
¢. CDR3 polypeptide of the LCVR as shown in SEQ ID NO: §;
d. CDRI1 polypeptide of the HCVR as shown in SEQ ID NO: 12;
25 e. CDR2 polypeptide of the HCVR as shown in SEQ ID NO: 14; and
f. CDR3 polypeptide of the HCVR as shown in SEQ ID NO: 16.
4. The antibody of claim 1 comprising the polypeptides of:
a. CDRI polypeptide of the LCVR as shown in SEQ ID NO: 4;
b. CDR2 polypeptide of the LCVR as shown in SEQ ID NO: 6;
30 c. CDR3 polypeptide of the LCVR as shown in SEQ ID NO: §;
CDR1 polypeptide of the HCVR as shown in SEQ ID NO: 12;
e. CDR2 polypeptide of the HCVR as shown in SEQ ID NO: 14; and

o

Q.



d. CDRI pol ypeptide of the HCVR as shown in SEQ ID NGO 12; e. CDR2

pol ypeptide of the HCVR as shown in SEQ ID NO 14; and WD 03/016468

PCT/ US02/®D848D1646810 f. CDR3 pol ypeptide of the HCVR as sheem/uise/SB@ | D NO
16. 5. An anti-hTNFSF13b human anti body conprising a light chain variable
region (LCVR) polypeptide as shown in SEQID NO 2 or a heavy chain

vari able region (HCVR) polypeptide asgghown in SEQ ID NO 10. 5 6. The
anti body of claimb5 conprising the LCVR pol ypeptide as shown in SEQ ID NO

2 and the HCVR pqly i de as,. i ) anti body of
any one of clai -18?’256’0%&?%?%8{@%@ﬁ%5§“§9&%% gzgsdrp(r%bm a TNFSF 13b

pol ypept i de sM Al akBHANESEY 38 Buahantibddgesmphsing béigandHahiodhtiable ragipnone of
claims 1 to 7 wherein the antibody has a Koff rate 10 constan} of, 5 X 10-4

s-1 or less. 9(LGYR) pelypentidy avshoyfyinkQ B9 NQ: 2 @ heayychminyasrabiefegicn

anti body has a Xie 28 ISAVMnRED 85N0:4®. The anti body of claim9
wherein the anW‘Egggpﬁ@Eépéfr§6|ac50 of n1 x¢10-9 ‘Mor less. 11. The anti body

of cl a m 10 évh&heamtitolde oficlhind 6 dymipasing thel IGSGUR gblypeptidetassBowhan SEQID. 15

12. The anti bo f ¢l ai erei.n the ant.i ) I C50 of 1 x 10-11
Mor less. 13. %ﬁh%ﬁﬁithar#h%@eﬁﬂﬁ%ﬁs sj‘r‘?f"in%g%%ﬁﬁﬁ ﬁ@ fol | owi ng

charact eri st c$he atibody 6Phdy SRt cFRNS Y A0 viHerdn the Htilody distiate8Fom B CDR3
pol ypepti de of the LC,\/E as shown in SEQ ID,NO 8; and <c. CDR3 pol ypeptide

of the HCVR asTNHSWHH polgmptidpwiityKnef 1x I8 Mior Iebe ant i body of any one of

the. aroup. canet it pboRr PGSR & Y &7 i R RTbody R R F L 2

| gD. 1. The aocdrisb@dyf HK W-4ithatdessher ei n t he ’heavy’chai’n const ant ’regi on

is 1g@ or |g&4. 25 16. The antj body of claim 15 wherein the hea chain

constant regdlonhs §ntlb6®49f¥?¥°nFH€Ciah‘P¥l56%l§“6\ereérP é’lerﬂn%‘)‘ﬁfr@ép Cﬁﬂh@ﬁée«x has

a proline SUbSﬁb-‘S‘N{%glé;s\ﬁ_r serine at position 231. 18. The antibody of any
iC

one of clainms 1 to 17 h conprises a kappa or | anbda Iigbht chai n
const ant r egliloifhe antibody of claim 9 wherein the antibody has an IC5( of 1 x 10~ M or less.

11. The antibody of claim 10 wherein the antibody has an IC5q of 1 x 10-10 M or less.
15 12. The antibody of claim 11 wherein the antibody has an IC5¢ of 1 x 10-11 M or less.
13. An anti-hTNFSF13b human antibody with the following characteristics:
a. aKfrrate constant of 5 X 10-4 571 or less;
b. CDR3 polypeptide of the LCVR as shown in SEQ ID NO: §; and
c. CDR3 polypeptide of the HCVR as shown in SEQ ID NO: 16..
20 14. The antibody of any one of claims 1 to 13 which comprises a heavy chain constant
region selected from the group consisting of IgG1, 1gG2, IgG3, 1gG4, IgA, IgE,
IgM, IgE, and IgD.
15. The antibody of claim 14 wherein the heavy chain constant region is IgG1 or
IgG4.
25 16. The antibody of claim 15 wherein the heavy chain constant region is IgG4.
17. The antibody of claim 16 wherein the IgG4 has a proline substituted for serine at
position 231.
18. The antibody of any one of claims 1 to 17 which comprises a kappa or lambda
light chain constant region.
30 19. The antibody of claim 18 which comprises a kappa light chain constant region.
20. The antibody of any one of claims 1 to 19 wherein a CDR has three or less

conservative amino acid substitutions.



30 19. The anti body of claim 18 which conprises a kappa |ight chain
constant region. 20. The anti body of any one of clains | to 19 wherein a
CDR has twoas/006468 ess conservative am no acid substituti @e3/usénR33Z 016468
PCT/ US02/ 21842 -41 21. The anti body of claim20 wherein a CDR has two or

| ess conservative am no acid substitutions. 22. The anti body of claim?21
wherein a CDR has one conservative am.g. acid substitution. 5 23. An
anti-hTNFSF 13b human anti body conprising a light chain conprising a LCVR

pol ypept i de 3s EQQH\% d9 ﬁﬁ%&@eﬁeﬁlg I?hé%al% ?&Q%&%Q/g&@?%ﬂﬁ&%@%aan d a

heavy chain conprisin ypept1de as own In

| g&4 const ant Elﬂgtlmtlomth a proline substitut ed for serine at position 231.
24. An isolated nucleic acid tha enco& izgar t he ami no aci.d sequence of
any of the ZRoThnenthwdyetclgim ¢f yhgreina § S%COWGW%WCKEXpreSSion
vectors encodi fghsafutigt | body of any one of clainms 1 to 23. 26. A
pharmaceutical conposition conprising the antibody of any of clains 1-23.
27. The phar%aéemtldﬁlNRSfdﬁbbumamnntdfodalcamnﬁﬂegfadltghhdmlmmmnsmg@ a 15

phar maceuti cal ceptahl.e carrier et h d for bjting TNFESF 13b
P Treo U oo LS TaangsT Rbith SEETR R gand ehy s dstadhieap B afda o L0,
i's detrinental hes hﬁiﬁicagllpﬂdﬂg HeSHEVRh1§peptiadad shody in SEQRITyNOReo ahd &1 ai ns
1-23. 29. The nmethod of claim?28 wherein the disorder is selected fromthe

group consi sti M4 Epsent regien erithca PTQBH%SWQEUW&{%“ PodtiRmddid arthritis,
juvenile .Chrﬁ”A‘ﬁ 11504 B%élé[: aghXﬁg? eﬁéd&EE Tdr'tﬁe arﬁ:i' %% ghﬁﬁé‘%?an fGfd ative

colitis, inflamuatory I sease, I"er gi I Seas€s, psoriasis,
acut el®r chronmmhoﬂrmrmécldmseamez.’assom at ed Wi t h organ transpl antation,

organ trans a ection, graft-versus-host di sarc i.dosi s,

nPect ous. 15c AdSEa R RIS <EARs Ao A D PADRT oY oG of SO fune 25
thronbocyt openbpg, autoi mmune thyroid di sease, Hashinoto's di sease,
Sjogren's syndronme, and cancer. 30. The nmethod of claim 29 wherein the

di sorder cardeA. p}@mnawn@cmmp@smﬁn eingpripineathoaetibody of ey of domddr23.s or gan

transpl ant rze/‘. %ﬁ ﬁ)annace glf composition of claim 26 further comprising a
15 pharmaceutically acceptable carrier.
28. A method for inhibiting TNFSF13Db activity in a subject suffering from a disorder
in which TNFSF13b activity is detrimental comprising administering the antibody
of any one of claims 1-23.
29. The method of claim 28 wherein the disorder is selected from the group consisting
20 of systemic lupus erythematosus, rheumatoid arthritis, juvenile chronic arthritis,
Lyme arthritis, Crohn’s disease, ulcerative colitis, inflammatory bowel disease,
asthma, allergic diseases, psoriasis, acute or chronic immune disease associated
with organ transplantation, organ transplant rejection, graft-versus-host disease,
sarcoidosis, infectious diseases, parasitic diseases, female infertility, autoimmune
25 thrombocytopenia, autoimmune thyroid disease, Hashimoto’s disease, Sjogren’s
syndrome, and cancer,
30. The method of claim 29 wherein the disorder cancer.
31. The method of claim 29 wherein the disorder is organ transplant rejection or graft-
versus-host disease.

30 32. The method of claim 29 wherein the disorder is systemic lupus erythematosus.



ver sus- host disease. 30 32. The nethod of claim 29 wherein the disorder is
system c | upus erythematosus. WO 03/016468 PCT/ US02/21842 -42 33. A use of
t he anti bwoyw3oicsasy one of clainms 1-23 in the manufact ur e Pafl/E02/amd2 canent
for adm nistration to subject suffering froma disorder in which TNFSF13b
activity is detrinental. 34. The use of claim 33 wherein the disorder is
sel ected fromthe group consisting of ,5 system c |upus erythematosus,
rheumatoid arthritis, juvenile chronic arthritis, Lyne arthritis, Crohn's

di sease, ulcgrative_.colitis, inflanmmatary b l disease, asthma, allergic
di seases, p _r?dgﬁgfﬁﬁéwﬁbmbv>&HVSHF8¥aﬁ%ﬂ%§%§P§§ﬁ§¥ma§§Bﬁ?8ﬁ%d “with organ
transpl ant at i opedRE@RM fof ARiRlstation & f6ldcPiuffedingiiony £aSoehidsihich sease,
sarcoi dosis, infectious diseases, parasitic diseases, female infertility,

aut oi mmune 10 TNESKbIzgativityns ¢etrimantel nmune thyroi d di sease, Hashinoto's
di sease, Sj ogr qf) oo 5P ﬁrrn%frhquﬁq tﬁeaﬁﬁgcther i§§ele§@§ﬁ8§ﬁh9 o%é%hlqgi%ﬂ"l& erein
nspl an graft- vePsus-hos

the disorder s organ tra rejection or i Sease.
36. The use of swhemiohdusshaliemnaioduberhelimaoidiedrthirisis Gavearsle chidnicatthritise use of
claim 36 wherein the disorder, i.s system ¢ |upus erythematosus. 38. A use of
an antibody t hkYmR&thrts(Zey %ﬂﬁ@%ﬂi@ﬂce&@ﬂ\fe«mﬁys,ap %Pwaﬁ%bwlé'ﬁeeﬁfpe of

TNFSF13Db, wher sét&ns,m@leﬁg% afa@a%esggsm{aisg?écuw&i dhForfté imAShd 8i8%hsd dssolilfe§Oni ne at

position 72, tyrosine at position 73, and glutamc acid at position 105, :
i n manuf acwithergin transplditetons vrgahdransplantméjsction, gufi-tapsusthoptediseasayf f er i ng

20 froma disorder..in whi ch TNESF13b activity is.detrimental . 39. An
AP e R L B B e Y R S o ER L A T
contajmed wi t hipomBodtdRakAItBhMBicahi@id divéseE Ei3hintRo 3 MidebRdSjoRRMty al | zes

TNFSF13b activity for treatnment or prevention of a human subject suffering
from a di sord&mdremeand saneRiFSF13b activity is detrinmental, and wherein the

pockas 10 25 Tl SORPH 263 P00 L0306 e D (e
epi t ope conpri sesud-lyst deeat. position 71, threonine at position 72
Lyrostne ot poshiLon T3 AU, LS 6 8ol oL positlon 105, 40, The
1- 15 37. The use of claim 36 wherein the disorder is systemic lupus erythematosus.
38. A use of an antibody that neutralizes TNFSF13b activity by binding an epitope of
TNFSF13b, wherein the epitope comprises lysine at position 71, threonine at
position 72, tyrosine at position 73, and glutamic acid at position 105, :
. in manufacture of a medicament for administration to subject suffering
20 from a disorder in which TNFSF13b activity is detrimental.
39. An article of manufacture comprising a packaging material and an antibody
contained within said packaging material, wherein the antibody neutralizes
TNFSF13b activity for treatment or prevention of a human subject suffering from
a disorder in which TNFSF13b activity is detrimental, and wherein the packaging
25 material comprises a package insert which indicates that the antibody neutralizes
by binding an epitope of TNFSF13b, wherein the epitope comprises lysine at
position 71, threonine at position 72, tyrosine at position 73, and glutamic acid at
position 105.
40. The article of manufacture of claim 39, wherein the antibody is any of claims 1-
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30 23. WO 03/016468 PCT/ US02/ 21842 -43 41. The article of manufacture of
claim40, wherein the antibody conprises the LCVR pol ypeptide as shown in
SEQ | D NGwo23andet he HCVR pol ypeptide as shown in SEQ | DPRQUSED21852

-43-

41. The article of manufacture of claim 40, wherein the antibody comprises the LCVR
polypeptide as shown in SEQ ID NO: 2 and the HCVR polypeptide as shown in
SEQ ID NO: 10.



