WO 2012/ 031099PCT/ US2011/ 050177 - 1 - ANTI-CXCL13 ANTI BODI ES AND METHODS OF
USI NG THE SAVME REFERENCE TO SEQUENCE LI STI NG SUBM TTED ELECTRONI CALLY

[ 0001] Thewoent2n3t099f the el ectronically submtted sequemrca/useatiiong7i n ASCI |
text file (Name: "sequencelisting_asci-it.4xt"; Size: 16,923 bytes; and Date
of Creation: April 28, 2011) fil ed vvith the application is incorporated
herein by reference in its entire CKGROUND. OF THE | NVENTI ON

[ 0002] HonedsiNdd e X& Ich? AMtTJB&EIE &NQMEFF&I@QSB@ USINSorlril SAMFEown as
CXCL13 (or ANG E, BLC, BLR1L, ANGJ E2, or Scybl13), is constitutively
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[0003] Generation of B-cells having the potential for autoantibody (antibody against self-
antigen) production is common under normal physiological conditions. However, such
natural autoantibodies are low affinity IgM antibodies that exhibit wide-spectrum
reactivity and strong a preference for soluble self antigens over cell surface antigens (see,
e.g., Dichiero et al., J. Immunol. 134(2):765-771 (1985); Cote et al., Proc. Natl. Acad. Sci
83:2959-2963 (1986)). Autoreactive low-affininty B-cells undergo apoptosis and,
therefore, are unlikely to present a danger to a healthy organism.

[0004] In the absence of infection and during a normal immune response, CXCL13 and
its receptor CXCRS are involved in the homing of B-cells and follicular B-helper T cells

into primary follicles in lymph nodes and spleen; germinal center formation; and

lymphoid organogenesis. See, e.g., Forster et al., Cell 87:1037-1047 (1996).
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mol ecul es, §1999). a@ﬁlltl?é?gfo?es, CXCL13 (BCA-1) expression was found in all samples of H.
pylori-induced gastritis. Id. In the gastric mucosa of H. heilmannii-infected wild-type
mice, the mRNA expression level of CXCL13, which is known to be involved in
organogenesis of lymphatic tissues (including MALT), was significantly higher than that
of uninfected mice. See Nobutani et al., FEMS Immunol Med Microbiol 60:156-164
(2010).

[0008] The need for therapies that target CXCL13-mediated signaling pathways has
become increasingly apparent in the recent years. The mechanisms of action for such
treatments would include, e.g., blockade of CXCL13 interaction with its receptor
resulting in interference with B cell and follicular B-helper T cell migration into inflamed
tissues and germinal center formation (e.g., in the case of autoimmune disease) and

inhibition of cancer cell proliferation and ability to spread in oncological disorders.
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[0010]

[0011]

Field of the Invention

The invention relates to CXCL13 neutralizing birglimoleculese.g., antibodies
and antigen binding fragments thereaf)., humanized monoclonal antibodies, methods
of using the binding molecules, and methods foattrent of conditions and diseases

associated with CXCL13-expressing cells.

BRIEF SUMMARY OF THE INVENTION

One aspect the invention relates to an isolatedb@dy or antigen-binding
fragment thereof which specifically binds to humamyrine, and cynomolgus monkey
CXCL13, wherein said antibody or antigen-bindinggiment is selected from the group
consisting of: a) an antibody or antigen-bindingginent thereof comprising a heavy
chain variable region (VH) comprising a heavy chawmplementarity determining
region-1 (VH-CDR1) amino acid sequence identicaS®Q ID NO: 4, a heavy chain
complementarity determining region-2 (VH-CDR2) amiacid sequence identical to
SEQ ID NO: 5, and a heavy chain complementaritemeining region-3 (VH-CDR3)
amino acid sequence identical to SEQ ID NO: 6; aright chain variable region (VL)
comprising a light chain complementarity determinnegion-1 (VL-CDR1) amino acid
sequence identical to SEQ ID NO: 16 or 9, a ligmin complementarity determining
region-2 (VL-CDR2) amino acid sequence identicab&Q ID NO: 10, and a light chain
complementarity determining region-3 (VL-CDR3) amicid sequence identical to SEQ
ID NO: 11; b) an antibody or antigen-binding fragréhereof which specifically binds
to the same CXCL13 epitope as the antibody or entlgnding fragment thereof of a);
and c) an antibody or antigen-binding fragment @bérthat competitively inhibits the
antibody or antigen-binding fragment thereof off@m specifically binding to human,
murine, and cynomolgus monkey CXCL13. Also disatbiean isolated antigen binding
molecule which specifically binds to the same CXG@Lg&pitope as a reference
monoclonal antibody selected from the group comgjsaf MAb 5261, MAb 5378, MADb
5080, MAb 1476, 3D2, and 3C9. In certain exampths, antigen binding molecule
specifically binds to the same CXCL13 epitope asdVb®61 and MAb 5378.

Also disclosed is an isolated antigen binding malkeavhich specifically binds to
CXCL13, wherein said binding molecule competitivehhibits a reference monoclonal
antibody selected from the grougnsisting of MAb 5261, MAb 5378, MADb 5080,
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MADb 1476, 3D2, and 3C9 from specifically binding@XCL13. In certain examples, the
antigen binding molecule competitively inhibits MAI261 and MAb 5378. In another
example, the antibody or fragment thereof is setéétom the group consisting of MAb
5261, MAb 5378, MAb 5080, MAb 1476, 3D2, and 3C9.

[0012] In one example, the isolated antibody or antigewnig fragment thereof
specifically binds to CXCL13 and the heavy chainafale region (VH) of said antibody
or fragment thereof comprises an amino acid sequexicleast 90% identical to a
sequence selected from the group consisting of BERO: 13 and SEQ ID NO: 3. In
another example, the light chain variable regioh)(uf the antibody or fragment thereof
comprises an amino acid sequence at least 90%addktd a sequence selected from the
group consisting of SEQ ID NO: 15, SEQ ID NO: 17d&EQ ID NO: 8.

[0013] In another example, the isolated antibody or antigieding fragment thereof
specifically binds to CXCL13 and the VH of saidiaotly or fragment thereof comprises
an amino acid sequence identical, except for 2(ewrer conservative amino acid

substitutions, to a sequence selected from thepgecomsisting of SEQ ID NO: 13 and
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[0015]

[0016]
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SEQ ID NO: 3. In another example, the VL of thdilmdy or fragment thereof
comprises an amino acid sequence identical, eXoe0 or fewer conservative amino
acid substitutions, to a sequence selected frongithep consisting of SEQ ID NO: 15,
SEQ ID NO: 17, and SEQ ID NO: 8.

In certain examples, the isolated antibody or amtiginding fragment thereof
specifically binds to CXCL13 and the VH and VL dfetantibody or fragment thereof
comprise amino acid sequences at least 90% idémidcdH and VL sequences selected
from the group consisting of: (a) SEQ ID NO: 13 &8#Q ID NO: 15, respectively; (b)
SEQ ID NO: 13 and SEQ ID NO: 17, respectively; #&)dSEQ ID NO: 3 and SEQ ID
NO: 8, respectively. In yet another example, thalated antibody or antigen-binding
fragment thereof specifically binds to CXCL13, wiarthe VH and VL of said antibody
or fragment thereof comprise amino acid sequendestical, except for 20 or fewer
conservative amino acid substitutions each, to Vid ¥L sequences selected from the
group consisting of: (a) SEQ ID NO: 13 and SEQ ID:NL5, respectively; (b) SEQ ID
NO: 13 and SEQ ID NO: 17, respectively; and (c) SIEQNO: 3 and SEQ ID NO: 8,
respectively.

In one example, the isolated antibody or antigewtinig fragment thereof specifically
binds to CXCL13 and the VH of said antibody or freemt thereof comprises a Chothia-
Kabat heavy chain complementarity determining nediqVH-CDR1) amino acid sequence
identical, except for two or fewer amino acid sithibns, to SEQ ID NO: 4; a Kabat heavy
chain complementarity determining region-2 (VH-CDR&nino acid sequence identical,
except for four or fewer amino acid substitutiotts, SEQ ID NO: 5; a Kabat heavy chain
complementarity determining region-3 (VH-CDR3) amarcid sequence identical, except for
two or fewer amino acid substitutions, to SEQ ID:NiQa Kabat light chain complementarity
determining region-1 (VL-CDR1) amino acid sequeidentical, except for four or fewer
amino acid substitutions, to SEQ ID NO: 16 or 9Kabat light chain complementarity
determining region-2 (VL-CDR2) amino acid sequeidentical, except for two or fewer
amino acid substitutions, to SEQ ID NO: 10; or ab#talight chain complementarity
determining region-3 (VL-CDR3) amino acid sequeidentical, except for two or fewer
amino acid substitutions, to SEQ ID NO: 11.

In certain examples, the isolated antibody or a@&mkbinding fragment thereof

specifically binds to CXCL13 and the VH of said ibotly or fragment thereof comprises
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VH-CDR1, VH-CDR2, and VH-CDR3 amino acid sequencesiprising SEQ ID NOs:
4, 5, and 6, respectively, except for four or feaerino acid substitutions in one or more
of said VH-CDRs. In another example, the isolatetibody or antigen-binding fragment
thereof specifically binds to CXCL13 and the VL sdid antibody or fragment thereof
comprises VL-CDR1, VL-CDR2, and VL-CDR3 amino asielquences comprising SEQ
ID NOs: 16 or 9, 10, and 11, respectively, except four or fewer amino acid
substitutions in one or more of said VL-CDRs.

[0017] In some examples, the antibody or fragment themdofhe invention inhibits
CXCL13 from binding to a CXCL13 receptor. In cemtaxamples, the CXCL13 receptor
is CXCR5. In another example, the antibody or ritagt thereof of the invention is
humanized, primatized or chimeric.

[0018] Another aspect of the invention is directed to amposition comprising the
antibody or fragment thereof of the invention, ancarrier.

[0019] A further aspect of the invention is directed tac@mposition comprising an
isolated heavy chain variable region (VH) encodiodynucleotide and an isolated light
chain variable region (VL) encoding polynucleotidetherein said VH encoding
polynucleotide encodes a VH polypeptide comprishmeavy chain complementarity
determining region-1 (VH-CDR1), heavy chain compéenarity determining region-2
(VH-CDR2), and heavy chain complementarity detemgrregion-3 (VH-CDR3) amino
acid sequences consisting of SEQ ID NOs: 4, 5, @nekspectively; wherein said VL
encoding polynucleotide encodes a VL polypeptidemmasing light chain
complementarity determining region-1 (VL-CDRL1), htg chain complementarity
determining region-2 (VL-CDR2), and light chain galementarity determining region-3
(VL-CDR3) amino acid sequences consisting of SEQNOs: 9 or 16, 10, and 11,
respectively; and wherein an antibody or fragmeetdof encoded by said VH and VL
encoding polynucleotides specifically binds humemnyrine, and cynomolgus monkey
CXCL13. Also disclosed is an isolated polynucleetmmprising a nucleic acid encoding
an antibody VH polypeptide, wherein the amino agduence of said VH polypeptide is
at least 90% identical to a sequence selected tinemgroup consisting of SEQ ID NO: 12
and SEQ ID NO: 2. In another example, the inventis directed to an isolated
polynucleotide comprising a nucleic acid encodesatibody VL polypeptide, wherein

the amino acid sequence of said VL polypeptidet ie@st 90% identical to a sequence
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selected from the group consisting of SEQ ID N@nd SEQ ID NO14; and wherein an
antibody or antigen binding fragment thereof cosipg said VL polypeptide specifically
binds to CXCL13.

[0020] In one example, the isolated polynucleotide conegris nucleic acid encoding an
antibody VH polypeptide, wherein the amino acidwsawe of the VH polypeptide is
identical, except for 20 or fewer conservative amacid substitutions, to a sequence
selected from the group consisting of SEQ ID NCGan2l SEQ ID NO: 12. In another
example, the isolated polynucleotide comprises denuacid encoding an antibody VL
polypeptide, wherein the amino acid sequence oMihh@olypeptide is identical, except
for 20 or fewer conservative amino acid substingioto a sequence selected from the
group consisting of SEQ ID NO: 7, SEQ ID NO: 14d8EQ ID NO: 18; and wherein an
antibody or antigen binding fragment thereof cosipg said VL polypeptide specifically
binds to CXCL13.
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A further aspect of the invention is directed tmethod of producing an antibody
or fragment thereof which specifically binds humamyrine, and cynomolgus monkey
CXCL13, comprising culturing the host cell of thengposition as described herein, and
recovering said antibody, or fragment thereof. Adssclosed is a vector comprising the
polynucleotide of the invention. Another examm@ealirected to a host cell comprising a
vector of the invention. The disclosure is alscecied to methods of producing an
antibody or fragment thereof which specifically ddnCXCL13, comprising culturing a
host cell of the invention, and recovering saiditatty, or fragment thereof. Another
aspect of the invention is directed to a methogmiducing an antibody or fragment
thereof which specifically binds human, murine, anyhomolgus monkey CXCL13,
comprising co-culturing the separate host cellshef composition as described herein,
and recovering said antibody, or fragment therbof further aspect of the invention is
directed to a method of producing an antibody agrfnent thereof which specifically
binds human, murine, and cynomolgus monkey CXCkta&)prising separately culturing
the separate host cells of the composition as ibestherein, combining said VH and VL
encoding polypeptides, and recovering said antibodfragment thereof. Another aspect
of the invention is directed to an antibody or fremt thereof which specifically binds
human, murine, and cynomolgus monkey CXCL13, preduzy the method as described
herein.

Another aspect of the invention is directed to radghfor neutralizing CXCL13 in
an animal, comprising administering to said anienabmposition comprising: an isolated
antibody or fragment thereof or a composition @& thvention; and a pharmaceutically
acceptable carrier.

Further embodiments of the invention are directeduse of a composition
comprising: (a) the isolated antibody or fragmémaréof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and (b) a phareugically acceptable carrier, in the
manufacture of a medicament for neutralizing CXClidi3an animal. Also disclosed is
methods for treating an autoimmune disease or #emmatory disease or cancer in an
animal in need of treatment, comprising administgrio said animal a composition
comprising: an isolated antibody or fragment themoa composition of the invention;
and a pharmaceutically acceptable carrier. Anoéispect of the invention is directed to

use of a composition comprising: (&) the isolatedtibady or fragment thereof as
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described herein or the composition as describedimieand (b) a pharmaceutically
acceptable carrier, in the manufacture of a medirdnfor treating an autoimmune
disease or an inflammatory disease in an animak#gd of treatment. Another aspect of
the invention is directed to use of a compositiomprising: (a) the isolated antibody or
fragment thereof as described herein or the cortipnsas described herein; and (b) a
pharmaceutically acceptable carrier, in the marnufacof a medicament for treating a
cancer in an animal in need of treatment. Anotlepeat of the invention is directed to
use of a composition comprising: (a) the isolatadtibody or fragment thereof as
described herein or the composition as describediieand (b) a pharmaceutically
acceptable carrier, in the manufacture of a medsarfor inhibiting gastric lymphoid
follicles in an animal. Another aspect of the intien is directed to use of a composition
comprising: (a) the isolated antibody or fragmemeréof as described herein or the
composition as described herein; and (b) a phamtizedly acceptable carrier, in the
manufacture of a medicament for preventing or imgamucosa-associated lymphoid
tissue (MALT) lymphoma in an animal in need of metion or treatment. Another
aspect of the invention is directed to use of amusition comprising: (a) the isolated
antibody or fragment thereof as described hereith@rcomposition as described herein;
and (b) a pharmaceutically acceptable carrierha manufacture of a medicament for
preventing or treating a gastric or duodenal uinean animal in need of prevention or
treatment. In some examples, the autoimmune diseasaid inflammatory disease is
multiple sclerosis, Systemic Lupus ErythematosikE)S or arthritis, e.g., rheumatoid
arthritis.

[0024] Also disclosed are directed to methods for reduoingphibiting gastric lymphoid
follicles in an animal, comprising administeringsaid animal a composition comprising
an isolated antibody or fragment thereof of theeimion and a pharmaceutically
acceptable carrier. A further example of the ink@nis directed to a method for
preventing or treating mucosa-associated lymphsgilié (MALT) lymphoma or a gastric
or duodenal ulcer in an animal in need of preventir treatment, comprising
administering to said animal a composition compgsan isolated antibody or fragment
thereof of the invention and a pharmaceuticallyeptable carrier. In one example, the
animal has been infected withHseliobacter bacterium. In one example thkeliobacter

bacterium idH. pylori or H. heilmannii.
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BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0025] Figure 1. Specificity ELISA results showing thendtng of mouse anti-human
CXCL13 antibodies (3D2 and 3C9) to recombinant hur@xCL13 (1A), recombinant
mouse CXCL13 (1B), and recombinant cynomolgus mpr&&CL13 (1C) compared to
antibody controls (mouse MAb 801 and/or rat MAb 47&C50 values are shown and



bi oti n-3C9 binding to native or reconbi nant human CXCL13 (3A) and
biotin-3D2 binding to native or reconbi nant nouse CXCL13 (3B). Curves were
fitted usWogofmn(wpar aneter signoidal curve fit (curvesParasSstoms1on t he
graph; the R2 0.99). The differences 46n EC50 val ues were anal yzed by
unpaired t- test and were found to be P> [0028] Figure 4. B-cell
mgration results show ng the effect of 3D2 and 3C9 on human CXCL13 i nduced
m grati on ofwdie obtaimydewBh G8-CxaREr sighdosdal ¢A1)veaﬁtc(chmmmresﬂ)lévm aih theagraph;
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i nhi bition dflommla&abGIDfZémﬂlggm homan CXBIZH ﬁnmwsbwnBMm @Izdﬁ amlpskes| gG

Vouse 196 (darpae pDO bmpaRe d e el ba oBraRa eV Wan of cwo

(C57BI 5§ % m gréﬁlgﬁ@h | QLSRRGS Rpe CoRetiTBR E3.ITA restlls @Rskving3ER inbibitich of
m gration) ‘i ndependent experinents +/- SEM A conparison of the effect of

3D2 on C57Bllacﬂml 6C8nbin$j1g/t!) natg\reapr orcqEidnaniakuragm| GREEl1 by &h madr bigtip302s t
whi ch produce aI ue >0. 05. S oher Si .
si gnoi dal f}p%ng DALY O ECar r?ﬂo%?u 8?5% ltar(ng: C%Vgsqgérs RRIAY four
[ 0030] Fi gur epa@am&e‘écblgﬁroEMIo@mdﬁem@iﬁ%st %1 shoes bih tthe fgm’phhlth‘aaR = 0.99). The
CXCL13- nedi at ed endocytosis (6A) and nouse CXCL13-nedi at ed 8 E?o% 8 6B)
of human anorhffmgees@x OrV@b{%MF%aWyzgé)?Y@PP@bf‘r‘ﬁttrt6$tsan(1M@Beﬁ’?@ é%: TONbuse

1 9gG). ari s u S SIS ut

val uesA[\Rg%ﬂEal cul 1g%r§ A?r g?n&g?fg%oﬂgﬁl I%d%%g’%éﬂgﬁﬂg?f%gtr ves W t(ﬁggg O\Egﬁ%eas?
equal to 1 (ORUSE3 emtieey hiiglatipn af tudal Phe- Bkﬂmucmadayﬂmws))andshmwmq
The data conparing 3D2 effect on hunman and ept or cytosi

anal yzed by alpifaindsepd migratompf gFe- %r@&d&?&cgg ﬁﬁléfﬁ) i\&? T%é)‘}’/ as used as‘d
2012/ 031099P 50 g BEFSE itHiOEbE T Rndn
m ce treat edn%\%/tt&%zgwo?st%/gptzb %to[lga}lg%:éd 3 goss%tg«r%{;agitt Scortle > 1), or Mouse
| gG control (CKBLE&Emgraﬁbn,chn)d MEzbcﬂVAdwaauwdlasta mosjsivesentrsl far mbihitier ofomans

taken from 9 m.ce. ns (GVS) were conpared by using one-way ANOVA
fol | oned by Bohfl @lpwﬁgcqﬁv{grﬁog conmpari son post test. [0032]Figure 8. EAE

di seas gr essi rbegtel Bl gMittorfih (B14k/6 BPZDE sty
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(G5 vere colpay o 01 OB Ty A P B R R ey
wi th advancegidaisy in8RRhHéNtSexdktifen@D2/-BD and three (SJL/J migration) independent
experiments +/- SEM. A comparison of the effect of 3D2 on C57Black/6 and SJL/J
migration (5C) was analyzed by unpaired -test which produced P value >0.05. Curves
were fitted using four-parameter sigmoidal curve fit (curves are shown on the graph; R*=
0.99).
[0030] Figure 6. CXCL13-mediated endocytosis results for human CXCL13-mediated
endocytosis (6A) and mouse CXCL13-mediated endocytosis (6B) of human and mouse
CXCRS5 receptors by 3D2 or controls (MAb 470 and/or Mouse IgG). A comparison of
human and mouse CXCL13-mediated endocytosis EC50 values was calculated from
sigmoidal dose response curves with R? values equal to 1 (mouse endocytosis) and 0.994
(human endocytosis) is shown (6C). The data comparing 3D2 effect on human and
mouse receptor endocytosis was analyzed by unpaired ¢-test which produced P value >

0.05.



Mouse 1gG (control) treatnment (SLE-1 Study). For proteinurea scores (9A)
and ki dney pat hol ogy scores for d onerul onephritis, Interstitial nephritis,
and Vascuwpoe/39By, each data point represents nean of PCESaEA®NNIENENT S.
[ 0034] Figure 10. Kidney pathology in mge with early |lupus disease after
3D2 and Mbuse 1gG (control) treatnent (gLE-Z Study). For proteinurea scores
(10A) and ki dney pathol ogy scores for d onerul onephritis and Interstitial
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EL029]3) Congétenentarity det er m ni ng regi ons (CDRs) are underl i ned
0038] Figure 14. Am no_ acid sequences, for humani zation of chineric
showi nd 8%’8 modi fhigutei Sn Kadneypathplogy inemisp withpdvapeeg hipus 6‘61111‘?137#&(%% and
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to L5140 (1 I've glycosylation“site and conpl enentarity
det er m ni ng patigilonssdotBRey Homehdxeghritis, Interstitial nephritis, and Vasculitis (9B), each

data point represents mean of ten measurements.

[0034] Figure 10. Kidney pathology in mice with early lupus disease after 3D2 and
Mouse IgG (control) treatment (SLE-2 Study). For proteinurea scores (10A) and kidney
pathology scores for Glomerulonephritis and Interstitial nephritis (10B) each data point
represents 7 mice from 3D2-treated group and 9 mice from mouse IgG-treated group.

[0035] Figure 11: Histology sections showing the effect of 3D2 on the number of
germinal centers (GCs) and primary follicles in lupus mouse spleen. Spleen sections
were stained with GL-7 (GC stain), B220 antibody (B cell marker), or antibody against
follicular dendritic cells (FDCs) from 3D2-treated (11A) and mouse IgG-treated (11B)
NZB/NZWF1 mice.

[0036] Figuire 12. Primary follicles and GC size in spleen of lupus mice treated with
3D2. Values are shown as mean +/- SEM with 5 mice per group. Mice treated with 3D2
(“tx™) showed a trend towards decreased numbers of GCs when expressed as a ratio of
primary: secondary (GC) follicles (p=0.19) (12A) and a significant decrease in GC size
(p=0.03) (12B).

[0037] Figure 13. Polynucleotide and amino acid sequences of 3D2 Variable Heavy
Chain (H1609) and Variable Light Chain (L0293). Complementarity determining
regions (CDRs) are underlined.

[0038] Figure 14. Amino acid sequences for humanization of chimeric 3D2 showing the

modification of Variable Heavy Chain H1609 to H2177 (14A) and Variable Light Chain



[0039] Figure 15. Pol ynucl eotide and am no acid sequences of MAb 5261
Variable Heavy and Light Chains (H2177/15140) and MAb 5080 Variabl e Heavy
and Li ghtwGhaizs1@p2177/ L5055). Conpl enentarity determ mcmgiSe@giosns? ( COR)
are underlined. [0040] Figure 16. Specificity ELISA results for MAb 5261,
MAb 5080, MAb 1476, and Human |sotype Control binding to reconbi nant human
(16A), cynonol gus nonkey (16B) and nouse (16C) CXCL13. Each data poi nt
represents neEp93ab L3056 tb dak1d0r@eBur @he@uaﬁvecgmomamssimmi cahplemantetty

from four-parameter signoidal curve fit (curves are shown on the graph; R2
{864t1]he cur\@ée%flgﬂ%‘&ﬂ%&i)%ﬁﬁée Mfes were 0.99). NB = no bi ndi ng.
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Conpl enent ar ermning regions are underlined. [0046]Fi gure 22.
Epi t ope Conpetivies are shbivBAnrths gtapk; ROF Ol\%!bl 5378, MAb 5261, and MAb 470.

[0042] Figure 18. Percent Inhibition of human pre-B-697-hCXCRS (18A) and human

tonsillar cell (18B) migration by MAb 5261. Data represent an average of triplicate
measurements +/- SEM from one of at least three experiments. Curves were fitted using
four-parameter sigmoidal curve fit (curves are shown on the graph; R? =0.98-0.99).

[0043] Figure 19. Percent Inhibition of SJL/J (19A) and C57Black/6 (19B) Splenocyte
Migration by MAb 5261. Data from representative experiments are shown as mean of
duplicate measurements +/- SD.

[0044] Figure 20. Percent Inhibition of human CXCL13-mediated internalization of
human CXCRS5 receptor by MAbL 5261 and Isotype Control. Data are average of
triplicate measurements from one of at least three independent experiments. Curve was
fitted using four-parameter sigmoidal curve fit (curves are shown on the graph; R? =
0.99).

{8345} Figure 21. Polynucleotide and amino acid sequence of MAb 5378 Variable
Heavy Chain (H5188) and Variable Light Chain (L5153). Complementarity determining
regions (CDRs) are underlined.

[0046] Figure 22. Epitope Competition ELISA results for MAb 5378, MAb 5261, and
MAD 470.



WD 2012/ 031099PCT/ US2011/ 050177 - 10 - [0047] Figure 23. Specificity ELISA
results for MAb 5378, 3D2, and Muse |sotype Control binding to reconbi nant
human (23¥9,20y03009| gus nonkey (23B) and nouse (23C) CXErrais2dEamboidat a
point represents nean of triplicate nmeggurenents. EC50 val ues were

cal cul ated from four-paraneter signoidal curve fit (curves are shown on the
graph; R2 for the curves that produced EC50 val ues were 0.99). [0048] Fi gure
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cells (24B) and C57B|l.ack6 nouse spl.eenoc 24C) m gration 5 or

MAb 5378 (2408p!1 bifingo 5%’?’81%6@“2 Iﬁé‘m(a?4(é§5.g)’éﬁf“§)"}°é%$e@8 N eya{?%gyﬁé?l gg‘ég%sfe

triplicate Q??(?f't%(@ﬂf? ach M %691'?‘@;51@56_?&5 fHeah &FStriplibate en€xspRiieABN ECS0
ifted using i

Curves were our-paraneter signoidal curve fit (curves are
shown on t hevayjreapiere Rilcala@d g@ym foyrqonanetel sigmeidabeurpe fit EHEVasie BRAWHAN Hie

human CXCL13- nedi gted internalizatio unan eceptor by MAb 5378,

MAb 5261, 3@%@%8‘:‘%&8&%@8@%%55(?% B ‘Ig%gtlaf?g Control . Data points

for 52§réoms1d 5378rip RN 85 NPedYEr BffbiAbn NEFARUNENEHE B-69 DACKERS (2HDe rivemn
nts.

experi Data points for 3D2 and |Isotype Controls represent_ average of
triplicate reaslarawtn(24B)rohC7Blackd snausp splegrasyte (@4 ) BILHEL0R Fﬁf {V@Aub éZ‘fgln%r

f our - par anmet.er, . si i I, Cur. i : s
0700 " e = Mo bR SR RGHIA L 28 SESUETHREE DR Hbrelint AfaidiaRer (e
di sease proghesaieEntdH/SER] FogabedofaitlbashireS i@ rimehtn el weps wewrfitdusing gG

(control) (CA-1 Study). Each data point represent§ a nean,of ores taken
from 10 mi cefoucparameies siggroial SUVE di AFEHeSAfe ﬁléq‘ﬂbo%ﬁ’@ﬂ\ﬂgjl’ Aéﬁol | owed by

Bonf err ﬁ{ﬂ,gr]; ! (r:neJ ldt Iglglltl%r IE ?Fg@%%{?tz;}mgiﬂﬁgn t S human X8RE1 1 Fn@diRed Tnternalization_ of

Col | age[ sease progression in mce treated with
MAb 5378, etRimencEXCRMirepion,byoM A G388, | MA 62, )2, Yonss Bospadygnirokaeh

dat i nt t f t 0 _m . O
Cormmar o by Hamg BREDRa) ORREADAG IRWG 155 Sonk koS TRreeny oVERle deTe
conpari son pﬂgésg}e?ﬁénts HoBP PR iﬁa@éﬁ%&%%gg%ﬁl%t@.a' De@Npdihtst F B and ilsotype

NP- CGG i mmuni'zed mce treated wth , Mouse Isotype Control, ar no
treat nent ( GlortrdBt tepydsenEachagepifaeiplicae mepsiraments frons arfirgle crpamet. ¢arfes

measured fromthree mce. Each | h naode dat oint re e Wneke
val ue obt ai n&es 1?‘?5467?5}5%%%?8@“?@%%?%@? e Yy ﬁhfctu rege"ﬁ&emﬁ{é)gal %ﬁf%@%}ggﬂr e
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adm ni strati on. ... . ..
[0050] Figure 26. Collagen-induced arthritis (CIA) disease progression in mice treated

with MAb 5376, etanercept, or Mouse IgG (control) (CIA-1 Study). Each data point
represents a mean of scores taken from 10 mice. Group means were compared by using
one-way ANOVA followed by Bonferroni’s multiple comparison post test.

[0651] Figure 27. Collagen-induced arthritis (CIA) disease progression in mice treated
with MAb 5378, etanercept, MAb 470, or Mouse IgG (control) (CIA-2 Study). Each data
point represents a mean of scores taken from 10 mice. Group means were compared by
using one-way ANOVA followed by Bonferroni’s multiple comparison post test.

[0052] Figure 28. Germinal center formation in NP-CGG immunized mice treated with
MADb 5378, Mouse Isotype Control, or no treatment (GC-1 Study). Each spleen data
point represents a mean of values measured from three mice. Each Iymph node data point
represents a single value obtained from pooled cells collected from three mice.

[0033] Figure 29. Treatment schedule for H. heilmannii infection of mice and antibody

administration.



WO 2012/ 031099PCT/ US2011/ 050177 -11- 100541 Figure 30. H, heil mannii
specific 16s rRNA genes were anplified in all gastric sanples obtained from
H hei | marwoi2oiziBeved nice including isotype control antchaggotiosaynent and
anti-CXCL13 antibody treatnent. Positiwvg control (P) and negative control
(N) are also shown. [0055] Figure 31. The nRNA expression |level of CXCL13 in
the gastric nmucosa of H heilmannii (HH) infected wld-type (W) mce 1

nont h ([80%4] and FipmetIs [3kBjmairiespecriceldtsirBN A genkst weteianrdifisy in ol gasiriee

antitati P | lized . . - i i
fovel 5 1 eqempEaEnes fo0ee] Heguparam oIt Mg eeofal SsihS et dhilfasg
13-actin in tE%ﬁg&t%ﬁH%ﬂti-@X@lﬁ%d%ﬁ Rchtnidnf ePbBEvad dH@roR{)inding@itie@ontrol

control anti or anti-CXCL13 antibody treatnent (upper panel). The
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(1 owner ). Positive contr P). and negat i r.ol
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shown.
[0057] Figure 33. Hematoxylin and eosin (H&E) stained stomach samples from isotype
control antibody treated mouse (upper left panel) and anti-CXCL13 antibody treated
mouse (upper right panel) three months after H. heilmannii infection. The lower panel

shows the number of gastric lymphoid follicles identified in stomach samples from

isotype control antibody and anti-CXCL13 antibody treated mice.

DETAILED DESCRIPTION OF THE INVENTION

I. Definitions

[0058] It is to be noted that the term "a" or "an" entity refers to one or more of that entity;
for example, "an anti-CXCL13 antibody” is understood to represent one or more anti-
CXCL13 antibodies. As such, the terms "a" (or "an™), "one or more," and "at least one"
can be used interchangeably herein.

[0059] As used herein, the term "tumor" refers to all neoplastic cell growth and
proliferation, whether malignant or benign, and all cancerous and pre-cancerous cells and
tissues.

[0060] The terms, "cancer" and "cancerous" refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth.

Examples of cancer include but are not limited to carcinomas, lymphomas and leukemias.



proliferation, whether malignant or benign, and all cancerous and
pre-cancerous cells and tissues. [0060] The terns, "cancer" and "cancerous"
refer to wodess109%e the physi ol ogi cal condition in manraraseéansi137
typically characterized by unregul ated el | growth. Exanples of cancer
include but are not Iimted to carcinonmas, |ynphomas and | eukem as. WO
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moiety that is attached to the protein via an oxygen-containing or a nitrogen-containing
side chain of an amino acid residue, e.g., a serine residue or an asparagine residue.

[0063] By an "isolated" polypeptide or a fragment, variant, or derivative thereof is
intended a polypeptide that is not in its natural milieu. No particular level of purification
is required. For example, an isolated polypeptide can be removed from its native or
natural environment. Recombinantly produced polypeptides and proteins expressed in
host cells are considered isolated for purpose of the invention, as are native or

recombinant polypeptides that have been separated, fractionated, or partially or

substantially purified by any suitable technique.
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5- hydr oxyl ysi ne nay be Substi tuted for l'ysine; 3-mefhyl histidine may be

substit ut ed raarralty stdutiime; Noomagealiynecovayngrearsutssmay be etodused yeng ge-kngha

ornithine may be substijfuted for.lysine. Derivatives of anti-CXCl13 )
anti bodi es dHYAEHEPB oy HEIFpe ?‘i“ﬂ%sp(g?’ petp%e?)rrgg}én‘fon?%{fgnf?ng?{\éﬁ‘é% Tneflide
pol ypept i des,hhatati@venile aBiddubeitaoo daistibms, 6x hidlibnsaddiridn® palypégides hes

not found on the reference antibody or anti bod¥ pol ypeﬁti_de of the |
i nvention. [@654Fferedetonhergiolagipelypentidgenalogsi’ nfe nigedihersingh cdsiyake':pf an

si ngul ar nucl ei id a 1l a ural nucl ei [ .

solat ednuchgrXGEn S sAvaB L SRR maEt Rt b Mue B MOLO RN e
plasm d DNA {:pBMA) resitulP bivdmichigpbdentirey beorpéticheoa damyienhl sidalgroup. Also

phosphodi ester bond or a non-conventional bond (e.g., an am de EQi)ynd, such

as found in ipedpdédies Tecivativesharedhogerperfifles thak comiaim Ong f& I"eQTe NRIHY GBI ¢t o
any one or nor.e nuclei,.c.acid s t . : forag t esgnt
in a polynuct¥gpi add %9““%%30? a(gggﬁéqutgﬂgfl%i g’taggl ggﬁ%(g:\%h%él elca)ﬁq el [eSH
intended a muyak@iyprélibiednai\Be 2AB{103d T POTNLIS2MYAIBSHATAE mayl be subsiteed fey,
DNA or RNA, that has been renoved fromi t‘i naﬁt,i \)/@Ee'nvi ronment . For eﬁfartgal e,
a reconbi nantysipel Imediydistidiee By SaisHeSUAe i higs efh@"ﬁoﬁ?ﬁnr‘?g‘?% %_ﬁ‘ihs Hu
€.g., an antjp %g?fneo gan%%ﬂlngtﬁff‘lgbtbg)g“b@gsuibgtﬁgfgﬁ%r 1h&REOTDerRANTA! HEEnt TXCL13

vector is consideréd Isolate or the purposes of the present invention.
Furt her exanpiibsdie$ and antsmldstedypeetigesu] the prasenti invdntive, mey drdbideaprlypeptides

pol ynucl eoti des. mai ntai ned jn hetero ous..host cells o urd fi
(partiall'y dhaishset beep, aier SHap ﬁﬂ&ék‘g’g‘t e f%’%\“iﬁf 78h .fg‘f“éio?%?‘ged“rﬁﬁince
nmol ecul es i nﬁtﬂ’égﬁ}/ bpaﬁﬂby)g)éPgltyggot}ﬁetdf(@h%ﬁt{@nscr| pts of pol ynucl eoti des of

the present 1 nvention. | pol ynucl eoti des or nucleic acids according
to the §Beslent i nVlentdron"dolyruskotifeiClsuintended to wpeaepase s irgtuceerleic acid as

synthetically. In addition, a polynucleotide or a nuelei i y

may i ncl ude %/{elll &y Bﬁ%ﬂo‘?"g?%é‘f %‘Hﬂ%tang ﬁﬁf%rsaté) a@ 15?18{‘?&%1 r t,é?cr ig%%ggo%%ﬁ)%d?(ﬁgﬁg{tt e,
or a transcrjptigBsteidr REONmANAP ArAplasmell DCAC(PDNA)." codiohgutlegiidnmays a
portion of nucfeic acid that consists of codons translated into amno .

aci ds. Al t hoemghprise astonpersistehphosringiestaskongd or Faap-coBveRbionglihond|(g€edn 2R an

amno acid, jt may . be gonsi.dered. t I Oﬁ% neqiian, t

f I anki ng seqh%’r‘?‘(cégc,h ?So&)ugéé%faéldﬁr@ﬁ%t%efgggg t(llglgégfme %ﬁlgl ﬁg&lg{&taecg%b reftiY to
transcripti oggl oh&oRimakomgleit RtidoRgmeaty dhHe ONAeyr RN frapmpatst peberd in a
coding region. Two or nore coding regions of the present .invention can b
present in apalymlleotidel v tiselsteddauelsicsacidiof polyngeleotyls iy infepddea PUHEISacIG
i n separate pol ynucl eotide constructs, e.g., on separate (different)
vectors. Furthernore, any vector may contain a single coding region, or nay
conprise two or nore coding regions, e.g., a single vector may separately
encode an i nmmunogl obulin heavy chain variable region and an i munogl obul i n
| ight chain variable region. In addition, a vector, polynucleotide, or

nucl eic acid of the invention may encode heterol ogous codi ng regions,

ei ther fused or unfused to a nucleic acid encoding an anti CXCL13 anti body

o S - e B - Y o, o o o o



- 15 - influence or control of the regulatory sequence(s). Two DNA
fragnments (such as a pol ypeptide coding region and a pronoter associ ated

t her ewi t Woane/03oer abl y associ ated” if induction of precotuseofiesary on
results in the transcription of nmRNA engadi ng the desired gene product and
if the nature of the |linkage between the two DNA fragnents does not
interfere with the ability of the expression regulatory sequences to djrect
t he expr essimoleaflet Y AyemeRNAodbast hasr b¢ant esmiasied §ipmhits HativhenyEgument.t Heorpna

tenplate to be transcribed. Thus, .a_pronmoter reqj.ol | 0 -

associ at ed WEHPE ﬁlﬁ‘?ﬁ‘)&}%&n@E Pglygﬁcé%%FJSgen8°(§%$ ?%g}ﬁ)t? ?ﬁ%ﬁlﬁgng?‘g&@ (Ilaél’/ “Weis
capabl e of efyf 8afHoRY drf AHHZEH LRI fRlrichatheneud] eomtained dn aThectqr Bradnsideredy
be a cell-specific pronoter that directs substantial transcription of tlgie
DNA only i n iprlatdétfer theeurnossd of tiey Reasentr WSt iFyrtheto pxapples (0f fgntsglate
besi des a pronoter, .for exanpl : 1
Cranser i pt | dRPws AT TnsFrOg Ty GrLAE BEhRe1o AR B Bfiined EPATRRRIED R cols
pol ynucl eot igeptiffiel r@atiale! br spbsthitiatly) r poigouditides . inSsolttion. e Iyplaserbt RINA
and other transcription control regions are discl oied herein [Ofog8]pA
variety of tmelaedes preluse iaoiiar o in WEPORN A RISKHBRALRONNEERISS ) B Preictthe
art. These i;ngl lﬁ%ﬁ 1}%1&&8‘1{0%&8&@&&0& LdIARSEds Pk QirgOft the lpréseal RRentidat
function in Vet ebrate cells, such as, But “Rot Timted to, pronoter and
enhancer seguRhéSinéluoeseoht mokgakopiodusessyhthetcallyreldi adtiionaa p9lypneaesidsror aj n
conjunction with intron-A), sim.a irus 40 (the early, pronoter a
retrovi r usesUekic Acid dNaYo b 08 H}aé(dﬂau% Pdgglﬁatéyh&?m??‘[aﬂééraisﬁt?rSHq%écghle)g ome
regi ons incl [ ; \&abebr at e genes such as actin, heat
shock pr ot ei%ﬂﬁggsﬁﬁgrg?@%ﬁfﬁﬁg?%ﬂﬁe atlnd rabbit 13-globin, as well as other

sequende8sGlapabl eAofusabhereni, lai frgpdipeneegmuprie aspaton ot aukleis) aeifl theatepqnsists of
Addi tional suitable transcription.control regions |ngl i 1L T
pronot er s aﬁ@dgﬁgﬂ@k}g‘é&o ?ﬂﬁﬁo aﬁkdcs1 Mﬁlﬁ%}f ﬁeﬁt?%%dc"lnb@g%r t(gkrr}_?)ﬁs’_tegr?s E Sclgg;tlbtc
pronot ers i nducipldenkYad ShBlof RIDMSMEY bé Bb@Nidepetkidse) parf 81058 grrdgiun, put any
variety of translation control elements are known to those of ordinary

skill in theflanking Fhasscésnclondeampla paeBokE: 11HasPMEdbInging: SHess JHESHIRHPNAY

sites, translation initiation.and t ] i.0 pr=Tgve aeed

From pi cor nasrpinges (e aff R 8 NRTRIERT £ PRIRE e, TS ORINES

al so ref erredofons 3 i (bt SRAHEACEIn bd PRI im acideds pelphadéanidaiconstauct, e.g.,

pol ynucl eoti dée of the present invention is RNA for exanple, in tQS ;orng of
9P separate ifterent

messenger RNM ¢ siRgh) vectaspop @ semamate pobawelosiis aneBhels: #-£-»

[ 0071] Pol ynucl eot i de_an cl el [ ' regi P t i

i nvention rra‘ﬁlecgoés‘afggg?rgqog% %ﬁlﬁt\ﬁecgogdﬁ}{:%ﬁ{é Hcao ?%18Q?%%l‘t%g%%g?’hgfﬁgﬂcgrggme
secretory oriusd gialmd@eptodies, rapiinsh dé.r ectsibgle sextoretmagn sbaratehol gneede i ae
encoded by a pol ynucl eoti de of the present invention. car di to the

si gnal hypot IspRoglgirbindicAyy shadn & 1%§th%\‘_rﬁ-}’g‘| Qndﬁl%‘é}qg@’%h‘ﬁ{}glgﬁg%l?%‘m‘“able
peptide or Sl%g{o‘ﬁ? q%%%@@g,:& 6@2@9@&9&&@@{@5 St 18cRAY 8dd be ﬂi@ih@lﬁ'@ﬁﬁﬁﬁy&‘ncode

protein once &xpor g protein chain across the rough )
endopl asm ¢ k&@édoigousrchdiag bextons, ritherafusdl orMindseedad aonutilgia egidsiaceding an @Rg-

art are aware_that polypeptides secreted b ertebrate cel n | | vi:have
a signal pepgmlﬁu%‘gﬁmgﬁ qrhgaW?‘gr ﬁ?ﬂi’]‘g’ 8¥ ‘iéﬁgatb‘éﬁ _ é%)t%l dié,%te\?\?if)gﬁgi é(ydl&a
cleaved f ron}e%gﬁs ARttt TikHatioh apedifizeR A IMRERS iodendtifs psueusea ecretory
secreted or "mature” form of the polypeptide. In certain enbodi nents, the

native si gnasignspepiids, oral hpterolmgousfvneiaeriabdempin. heavy chain or |ight chain

si gnal jde is_used, or. a.functional derjyvatiVv g u

retai nsﬁﬁﬁﬁ abili {Ibcetr@irh?@%%dﬂmf:ﬂté’ @8@ Pié’ Pglﬁo%(fe ‘%rr?g“:%gﬁ %}’E@%ﬁﬁg' ? ﬂglfe %afsg@gf
operably asspgjgatLdoMhidlediide Aniisial i watlgic &ideliarentadys uspoippepide awrsaliynal
peptide, or a functional derivative thereof, my be used, [For exagpl t he

wi | d-type | endgrinshidaencrromeier handéom other (aCPYIR O ransiien g ﬁé%"l%ts
h ti | i i . . - i.d: . A
b ndi ng ot G0 gtk 6L BF plold UL rERARS {5 Grodie ANoERAGn i WALRES

coding region for a gene product, e.g., a polypeptide, is associated with one or more

regulatory sequences in such a way as to place expression of the gene product under the



refers in its broadest sense to a nolecule that specifically binds an
antigenic determnant. in one enbodi nent, the binding nolecule specifically
bi nds to vRChA3{@Pso call ed BCA-1). I n another enbodi meof/UuSaoihiondirng

nol ecul e of the invention is an anti baody or an antigen binding fragnent
thereof, e.g., an anti-CXCL13 anti body. 1 n another enbodi nent, a binding
nol ecul e of the invention conprises at | east one heavy or light chain CDR
of an ant i bddfluenek agudamtrol rf ahotré@iatergb satjuenee(s). a TwionDNAY fragimeots! Gudf as e

i nvention conprises at_least two CDRs from on nor.e. ant,j body, nol ecul gs.

I n anot her Pﬁifh?‘?d"ég FSEH Y WPE’é’Eﬁré‘S?ﬂm?ﬁﬁg&FW\Wéﬁ? P Ol??ﬁ?%lryi agﬁ%mg?aa

least three i%?ﬁm diE)H 8 mRfer Mh&iANtdsRREYn TR GaHdcBiPtion dFANARAEkncoding the
a bin

enbodi nment , I ng l'ecul e of the invention conprises at |east four
CDRs from ondesived geneepradudttradyif tid eatuteesf therlinkage hetweentia twie MNA frrgments

bi ndi ng nol ecul e of the inyventiagn.co i ses at. | east, five fro or
nor e agti bodﬁ’eﬂﬁ%é‘ﬁ? ere Wifh gﬁo%g}y %ﬁ%ﬁf{ona{eﬁlﬁt&%aeqr%fleecsutf)e&%)egp?rﬁe
i nvention C%fés§8ﬁ oAlthd 88% pRidict@RatdfeRMAREhO rabiTRY o f Al Db Yerfiplbrctol tes.
In certain enbodi nents, one or nore of the CDRs is from MAb 5261, MAb 5378,
MAb 5080, MAtnsertgd. 3Dms, ampraagter regivr epridbe opgrcly/assmmtad pih iz puceig acid
0073] The present inventi i irec i : i Les,
E)r an]t i genP eﬁllc?fﬁfl?’uga P&ggﬂgﬁfs{% t@% f%n?tgf V‘%)a(rg %géll;lga#i e\?fe%tsc{l?%é%e%%p %%I(}ggtghte
speci fi cal | ynicRiE€REIdNT The frobtesi mey bani ickhdpesfis yebmater nhdtudiadcksy substmtial ng

anti bodies, the term"anti-CXCLI3 anti bodi es” enconpasses full-si.zed

anti bodi es deanserintioasofiibe JANALPRIY; Hy Predstsimined cellsar iQfhers ranseEpEoR coprol
derivatives h i.badi g || rrd ti r

i mmunogl obulel(?érlmgr}llo{ ’eggﬁgéss gdr pg%g?tgréerfoerd%g%ﬂ) %ogg/{hér?rl% e’cuﬁpggu%rg’ fr?%gérég%f saridhat
bi nd ant i genrdncéptivanianinaiion kignaltocanbd bpayblyoissuwidted withObe polyhsclesedt to
herein, "human" or_ "fully human" antjhodjes incl udewgnt' bodi es .havi n% %hle
am no aci d sEGerel-sBECiHC NARATRHARY n%tﬂ PFOMARE AMEI YRS HARSCHBUR L SOntro
isolated fr ilaHmdim@?gE& Jlin libraries or fromaninals transgenic for
one or nore htnman i munogl obulins and that do not express endogenous

i nT nund@be8jul i ns"Aaaridgsef trimedriptidn aomnd, regions ercakmivey ta those sSkillpdtin thgpart.

5, 939, 598 by _Kucher | ti et.al.."H " "fully h " t I bodi |
"hel ude ant | Bisdr S luBnprhernuitione gepseripio sortiql Fesi iyl g ol g et
chain, or at.jgasfychhasvapiia® FHRIdNSoOf pRnltR@Y Yandhadnha@Re Sedh@hd Gbmi N,

where the variabl e domain(s) have the am no acid sequence of human_ . |

i munogl obul dytomegalaitusesd@haimiisgiate] @Oy Promaiesnn coRjuneiien ithipter-A), simian
anti bodi es al.so i ude “human" or "fully.humap” anti i Creh
above, that ‘@EH?’p‘t“?ghw %Wspgotmoégrg’eﬁﬁ 5‘??%"%‘? < or Cl@oatrslsli%s)% ga??or%grvlﬂg%f sdtﬂgld
(i ncluding defrs¥@dtioresont@l rénbrdpddevh@eetived €rotn vetidteat¥ genegiwhsasaaedhor
VT regions) described herein, which antibodies or fragnments thereof

i numospeci fhastishgckipreteino tovxcensvihohgrpope; tnsd sabbit hrglebin. @b W%lfiaén?ther
thereof. Standard techni S Of - Ski ks s ed
to introduce’ HTAEY S%Saggego%fﬁggﬁﬁgiﬁée%ﬁ i %g&?gséﬁglnncél gb&lt)l icﬁggﬁ%ﬁ%ﬂd P st
anti - CXCL 13raitiigsycontiot hepdbmginclude tisie-dpetificgstomoters and enhaneers @d well as
ntitagenesis and PCR-nedi ated nmutagenesis which result in amnp acid

subst i t ut i onympbekingrirdicible ¢ PEOPEIETSantéss-( | RIOMRUFHg 18E1GIR/GY | es)nteé%ﬁf%r&fe Pess
than 50 am nﬁ%te?féhﬁ’i@ bstitutions, |less than 40 am no acid subsitutions,

| ess than 30 amno acid substitutions, |ess than 25 anino acid .
substi t[@069ns, | eSinitdniyna 2Brietyriof trandatibrscdtol tletmieotssire kragn tchtnsel &f erdinaty
acid substitutions, less than 1 m no acid.sybsti.futions, .less than.5.
amino acid stldan the arpkhese é%‘%“‘%hgﬂt ﬁreé}ﬁgrlllgl"}git& d (Efgme?tﬂl{lﬁi18ﬁ§fs[eﬁ’ SLnslghion, o
am no aci d sgBskichUhl @ infon! ®38nd RAM cRnRAtsHRridEd Gofilipisbinh Vit s Sparduddrly e
to the reference VH region, VHCDR1, VHCDR2, VHCDR3, VL region, VLCDR1,
VLCDR2, or \ir(ibR3nal rikOs@0d 2it0B1i60 0PI 820 1refeosd 177s 2 CIBE sequeaced] | n certain

enbodi n-[FOBE(?] the f”rllmotr}l%r %ﬁ{b%dlsrrllje% st,Ia;[ lﬁ')%fy(r)nqcslegt{cfae (():P ﬂlseef)%{:zsiéﬂtvigveq{&oﬁoisaﬁ}lg, for

example, in the form of messenger RNA (mRNA).



substitutions, discussed further below. Alternatively, nutations can be

i ntroduced randomy along all or part of the coding sequence, such as by
sat ur at i omormt2age¥esi s, and the resultant nmutants can beCTarse@nssoiior

bi ol ogi cal activity to identify nmutants;ghat retain activity (e.g., the

ability to bind a CXCL13 pol ypeptide, e.g., human, nurine, or both human
and nmurine CXCL13). Such variants (or derivatives thereof) of "human" or
"fully [@0%HN" antPdpaickstidarand|mioldeacidfeedingdegionaof thempiesant ifventign mayslhe

ti bodi t hat . "opti.m " "optimzed f i bi ndi ng" .
"hcl ude. ant 1 caed ibadiinbal sadtts gt fhd g BB ah sErBORFIRE Wit
"antibody" afiehct (HITUAREHPELY hRlypPtRic aSHel by e sIIARBRAENY oNBE PrddentAfivention.

antibody or i munoglobulin conprises at |east the variable donmain of a
heavy chai n, Aesvddingrterdhd signarhypothesis.aproteinsstecreiies by magunaiagciels havos signal

heavy chain and.a light chain.  Basic i,mnogl o in.str .

vert gbr ate SW%Q?TQI é%éetf’]é'I %?@Vegfi@u%? that ﬁsdglg%vteg:)y { .mélieer,n%%eh% i’l,e&?—’llé;blng%ve)éqonal .
(1988) Anti bgdihe Srowin 3&9@&3{ EHayn Mabsiathe (r3igh @dioplasalidrefiptiiunghdsalidenrinitiated.
Laboratory Press). [0078] As will be discussed in nore detail| below the
term "i munobhas@ifiordingryaki ethe witrare awarsy Galdpdlyreptides srraiesd hy spishaws celiiat
can be distingui she i0 1 o e 1skj - g b
appreci ate t%eg'teraﬁgak\%)}g c g{éﬁg ggdeddél %géslffol g% gléﬂegglrrrl#g,otfﬁg? ?’gfyﬁﬁgﬂfdeae“f }%l(él} lsor
epsil on, (y,cleaved frdm tiR)compléte Dortaulsichgthapsiypeptiveny prédre @acegretedydr "matire” | t

is the nature of this chain that determ nea, the "class" of the arg%i body as
1gG I gM | glarmget ther palypeptides plocesriadn ymbpdnsnten the feBKRSighaks AgRtdss €8s an
(isotypes) e lin! or| R 53 isvabdd, Crag aah&longed
and are knom}nng{l%n cgg(%‘ug%l gﬁ@t%}%ﬁlors%’geﬁgi%a??asﬁngﬁl%e%}g%eﬁsi ed versions of
each of thesderphatissefthandqiact yipe sctaine theeddlity yo direwt ¢hensbiction of thegpodiieptided

artisan in view of the instant discl.osure and, . accordi ly, are wi.thin the
scope of t hethrhét gRErablyassesigRd WIﬂF 1. n@%&qgﬁu’i%gﬁ?ﬁ’gg@édp@n&%% [Sjene
wi thin the P8e Obr hHEnRIRIE BLrivAAVethéess, hdiebé Ast@WFAE cdinhpls ﬁieoa/imuﬁ]e

generally be directed to the 1gG class of i munogl obulin nolecules. W
regard to |gléaden s¢queoeer dnaynmhencybsituted nwithl disulleadsonisabenss phohurrmttissed

| i ght chain pol ypeptides of .pplecul ar ight approxi mtely 23,000 Daltons,
and two iden@?@é‘?‘og"é’a VERL( ‘&?W%ﬁeﬁ%@c%‘m tecul ar wei ght 53, 000-

70, 000. jpdhg four ghejiRdindlRolkyinéTat |"Hnﬁ%nnlﬁddilag BoRULET @ the Pissehn irfrention
configuration wherein the |light chains bracket the heavy chains starting at
the mout h of refdveir s bepadest sense itk meplede thghspesifiogHy bisls an aagenc detgyminant.
2012/ 031099PCT/ US2011/405017¢ -, .19 - [ ' ik

ei t her kappainofmq & 8%“‘("1“ ,tﬁs:()l?m%g% héﬁlgé\a%/ LS?%%?I% B}Iagfégs ?rét;?: %gﬁg%&%%@%agid
ei ther a kappeaer). | mdideher iegitodizhaita bindirgemnelcalle of hiee Inveftiorais dinhemabydy or

chains are coval ently bonded to each other, and the "tail" _Borti ons of _the
two heavy chall matigers biedine dragness dhesphet-Shyar 3Rl ERELE stippde | I ieagder or
non-coval ent _ | ' ORUL It oPYich
hybri domas, %H():@ﬁ%g&?)ra ggﬁgé P@%F%yggg}enggélggﬁh%{snﬁpr%gf]% ?cralg[gm?hlﬁa&hggvylg !
chai n, the agiahoCBR df e qutéiode snslaculé.r bmuanhdy-dnebodimerst, abindive Mmolekeld of ks
of the Y configuration to the C—terclrﬂlgsgﬁ at the bottor O%f e@chlchali N oth

[ 0080] Bot h t W¥eRYQpHROMpEIFehRAAGISt EWQ EMANGOF AP AR JRYRigy [n another
structural | QR diROARI AN of TSI BiITh congiabaRicastiifes ¥BRsMInEonar €
used functi gﬂgﬁ@&%ﬂ,ﬁ{%ﬁ}dﬁggﬁga@g, 0it vvlinl | be C<'§1);(I;Igjr?e.ci'at (éa:js th%et thg_var i(.)%bl e
domai ns of batmotetmmtibbdhtnolevllear Inagotizmdnthedingent,\A bindiop aralequds of theénvention

determ ne antigen recognitjon specificity. Conversely, the constan
donai ns_of t%g?rilsﬁfltatc%ﬁtn OClbLéﬂgﬁdg?lﬁeoﬁeeé)\rlymSWaiaﬂu . 1¥IO&fE§S‘or Iblﬁ‘@?tther
confer i npor ¢ apsdikieR!, adiaCihdiRE SELIIE S SeCivaRichesngrisedat leaTER| CORAfidin
nmobi lity, Fe receptor binding, conplenent binding, and the |ike. B

convention tbe numbee iantbedy miekecolsast lananotheyi esrbagimentng bm@n&a&@gaﬁ% of s/
becone nore distal fromthe antige j ndi i L. 0Q- 11AUST.0

ant i body. | THEVREGE A <pat BT SRR s Fale oAby hftefBbplordlie.
portion is acmpoEhRAls, 6rRUrQRoretdfeh< BRI 6 MABE26S, MALUEE78YMRINFO80s M Athe
carboxy-term nus of the heavy and |ight chain, respectively. [0081]As

i ndi cat ed het4f6a3D2her &t abl e region allows the antibody to sel ectively
recogni ze and specifically bind epitopes on antigens. That is, the VL

domai n and VH domai n, or subset of the conplenentarity determ ning regions
(CDRs) within these variable domains, of an antibody conbine to formthe
vari able region that defines a three di nensional antigen binding site. This
guat ernary anti body structure fornms the antigen binding site present at the
end of each armof the Y. Mre specifically, the antigen binding site is
defined by three CDRs on each of the VII and VL chains. In sone instances,

.



[0082] In naturally occurring anti bodies, the six "conplenentarity

determ ning regions"” or "CDRs" present in each antigen binding domain are
short, nowocortadgmeous sequences WO 2012/ 031099PCT/ US20PCrasominse1720 - of
amno acids that are specifically positjsoned to formthe antigen binding
domai n as the antibody assunes its three dinensional configuration in an
aqueous environnent. The remai nder of the am no acids in the antigen

bi ndi nqogmsTRi NS, Tiefgesed itsendsn 1 diamsubiklerpegighEXEHowtibsgies, or antigen-

inter-nol ecular variability, The framework regi | argel dopt .a 13+sheet
conf or mat i orPiBHEE CHEMEHRs YV EVE P5EHLVEiAT ﬁ@é eg‘z?l?i“ﬁ’ngl?%?lﬁx%@nje&%rggéé” fhglr m
part_of, the k- Sheclya! sHat Uenalllif, JEAMRNOLKLSRIONGe Gim! CaliPCMCL13
scaffol d that provides for positioning the in correct orientation by

i nt er - chai n,anfibodiesv ah@ntpakat efidietitain sutihlicsant ivgdh abiavtizergb@eing FegsrHed

by the positioned defines a surface | ement ar 0 the .epitope. on

t he i Mmunor 4R ey gsg%?ierﬂ?i%e&tm@g‘r?gﬁg‘%ﬁs’seu-r‘f%‘%%mg? 51D élggt"lhgg&h &
non- coval ent; hi ndi-n@.0h hbRcan! icbadyideorclit Sibogpateeanéd opeiagthaisatindind
acids conprising the CDRs and the framework regions, respectively, can be
readi | y i dentriigereth 4 mensmpingilarén anidwdy rovleulght chain vari abl e domai n by
one of dinary skill in the.art, .sin t Jhave.: R | yeaefiln
(see beggévéi 100 ?Lf‘?l‘“‘dlt ﬂ%eigasﬁuWer(g %ﬁ%)r gg%ffi g %ﬁéﬁpo?r?&ﬁg%ig&%% |yh?i§iﬁo}ha§ of a
termthat is,usedn@ndliotqasnepses whthi mrhiegiitiulintde dehidaiantibndief ispheed
termas used herein is intended to include all such nmeanings unless .
explicitly stemddnps imhuveswbrin jibranes pebpry PRy ipnaEse @% 8¢, 8egF PHen

term "conpl ementarity,.det . Ni LQ0s La AN A d he described
non- cont i guo‘f}gméf}%}t%@&%l%n’é5‘%{%%&&95 iﬁfg;éﬁ?sosu nd W tu%ulgnﬁ%I e%\?gac%?gg%’e%r ‘éeg"i“é?‘“ iof
both heavy angsaldn@htorchainplgoh Yp8pPides. SHIVSYPdrnt Kodlampaiegi oh MasmbeEenr
descri bed by Kabat et al, (1983) U.S. Depgt .. 0f Health c\%nd I—%gnn ﬁgr\/_i ces
"Sequences offul Brepmsatiofiehats) BYPdar s SSPPrsig HyFehr nrg? RAOTEEK
J. ML Biol. g9 %&:3%16&30‘1}724113%@% MOLERIAL 8ohRERITOL LS HRREhM BYight chain,
reference, whet &t He det’i nitions I ncl ude over| appi ng of subsets of am no
acid resi dueshymbehe catgias ddmagdi)istve elac hmotcherid sipwere hehessn iapphpeiabilsn
of either definition to refer to a CDR of an antibody or variants thereof
i s intended YB9BE WEWE) t he scope of the termas defined and used herein.
The app{ﬁ%@%}' ate a0 achd £ @8 duest hakhosRs yMRageidbe G " as daly hedaty
each of* the above cited referénces are set forth belowin Table 1 as a
conpari son. dhibodkacts deasitddebmmbet somhate. eprsdripessstiadivpdr o1 Pl CICPRIFIY |

vary dependi ng_.on the .sequence and .sizeg of the CRR . ~khg ki kLedying
art can routﬁig‘éFé}ﬂ%gF@?’?ﬁq“ﬁg Q\ﬁfﬁg ’Ql‘*iésff“gt‘j‘“elgcz’c efﬁj‘ﬁ%gex %%’%ﬁ? ?égﬁk'g}sq&%‘t’%{?{\@)}en
the vari abl el eghQNnARIN ARG dnsRaieNse fafmbie antdbitunosWifically bind to a

2012/ 031099PCT/ US2011/ 050177 - 21 - Table 1. CDR Definitions' Kabat
X113 polypeptide or fragment or variant thereof. Standard techniques known 1o those

of skill in the art can be used to introduce mutations in the nucleotide sequence encoding
a human anti-CXCL13 antibody, including, but not limited to, site-directed mutagenesis
and PCR-mediated mutagenesis which result in amino acid substitutions. Preferably, the
variants (including derivatives) encode less than 50 amino acid substitutions, less than 40
amino acid subsitutions, less than 30 amino acid substitutions, less than 25 amino acid
substitutions, less than 20 amino acid substitutions, less than 15 amino acid substitutions,
less than 10 amino acid substitutions, less than 5 amino acid substitutions, less than 4
amino acid substitutions, less than 3 amino acid substitutions, or less than 2 amino acid
substitutions relative to the reference VH region, VHCDR1, VHCDR2, VHCDR3, VL
region, VLCDR1, VLCDR2, or VLCDR3.



Chothia VIl CDR1L 31-35 26-32 VH CDR2 50-65 52-58 VH CDR3 95-102
95-102 VL CDR1 24-34

WO 2012/031099 PCT/US2011/050177
-18 -

[0076] In certain embodiments, the amino acid substitutions are conservative amino acid
substitutions, discussed further below. Alternatively, mutations can be introduced
randomly along all or part of the coding sequence, such as by saturation mutagenesis, and
the resultant mutants can be screened for biological activity to identify mutants that retain
activity (e.g., the ability to bind a CXCL13 polypeptide, e.g., human, murine, or both
human and murine CXCL13). Such variants (or derivatives thereof) of "human" or "fully
human" antibodies can also be referred to as human or fully human antibodies that are
"optimized" or "optimized for antigen binding" and include antibodies that have improved
affinity to antigen.

[0077] The terms "antibody" and "immunoglobulin" are used interchangeably herein. An
antibody or immunoglobulin comprises at least the variable domain of a heavy chain, and
normally comprises at least the variable domains of a heavy chain and a light chain.
Basic immunoglobulin structures in vertebrate systems are relatively well understood.
See, e.g., Harlow et al. (1988) Antibodies: A Laboratory Manual (2nd ed.; Cold Spring
Harbor Laboratory Press).

[0078] As will be discussed in more detail below, the term “immunoglobulin” comprises
various broad classes of polypeptides that can be distinguished biochemically. Those
skilled in the art will appreciate that heavy chains are classified as gamma, mu, alpha,
delta, or epsilon, (7, p, a, 8, €) with some subclasses among them (e.g., y1-y4). It is the
nature of this chain that determines the "class" of the antibody as IgG, IgM, IgA IgG, or
IgE, respectively. The immunoglobulin subclasses (isotypes) e.g., IgG1, 1gG2, IgG3,
IgG4, IgAl, etc. are well characterized and are known to confer functional specialization.
Modified versions of each of these classes and isotypes are readily discernable to the
skilled artisan in view of the instant disclosure and, accordingly, are within the scope of
the instant invention. All immunoglobulin classes are clearly within the scope of the
present invention, the following discussion will generally be directed to the IgG class of
immunoglobulin molecules. With regard to IgG, a standard immunoglobulin molecule
comprises two identical light chain polypeptides of molecular weight approximately
23,000 Daltons, and two identical heavy chain polypeptides of molecular weight 53,000-
70,000. The four chains are typically joined by disulfide bonds in a "Y" configuration
wherein the light chains bracket the heavy chains starting at the mouth of the "Y" and

continuing through the variable region.



26-32 VL CDR2 50-56 50-52 VL CDR389-97 91-96 'Nunbering of all CDR
definitions in Table 1 is according to the nunbering conventions set forth
by Kabat wO2ai2/03{®ee bel ow). [0084] Kabat et al. al so defPcmas2@insoteri ng
system for variabl e domain sequences t_t]@t_ is applicable to any anti body.
One of ordinary skill in the art can unanbi guously assign this system of
"Kabat nunbering" to any variable domai n sequence, w thout reliance on any

experi eyl dat g iBRyanchstde clasifien ee cithérekdppaAs lambda ligroi nEachKaday chain
nunbering" refers to the nunbering systemset forth by Kabat et al .. (19%3)
U S. Dept. ofashiosiytte bondrwithpitssrakapps or lapbdachegh chrinprlyigengral. he light an

| mmunol ogi cal | nterest." Unl 0 i j fq nef er.

nunberi ng ogleg\%%}fafrfscargﬁ? Y’?(%englsfo n%lgdsajlgo uagﬁggg?’ﬁngr@éj?tﬁﬂ aé&gﬁﬁgf&&%%%& Réavy

anti body or @ik aenbhideditd@aélt aGEEBY covalentadisulfide lidiagey at nue-coheergdinkegest he
present invention are according to the Kabat nunberi

_ ! : g syste }
[ g085] fAnt :c boﬁm@sthé rimgaynoglabuling arengereraigtrariear, by, Jybr f%%syi*r‘c'{dﬂér?rv%ﬁnievﬁly
t hereof of the.| i {hc
nonocl onal , errwl%nte:gr\ségg%)ﬁ??%l!s' htimaqﬁe, h%&ka%lraz égf,?é gﬂlﬁ%ﬁgeﬁgu%@giﬁiﬁlng??{c an N-
ant i bodi es, teinfigheatahaiotkaidrids odilesY cepfigupgenbiorthie Getefmiagsratrthe botgory of eddb,
Fab' and F(abl)2, Fd, Fvs, single-chain Fvs (scFv), disulfide-linked Fvs
(sdFv), fragfﬁé‘r‘i‘ts conprising either a VL or VI| domain, fragnments produced

by a Fgﬁozﬂijpress@&h'éhgfggﬁb aftDBe @Rt ichiid Ok Rii6idé@nhio- kébiodNbi hedi@sl and
(including,” e.g., anti-ld antibodies to anti-CXCL13 antibodies disclosed
her ei n). ScHunctineChdraslogy.e Thetawmsi "aonstant’hand “wadiabled artaused ifrctionallyy . In this

U S Pat. No. 5,892,019. | bul in. i
nventfon cdretsl GMLRY POREG G e ariais BOmalRroh iR B YR CPY, of 1) and
class (e.g. heh@EFvH) 8an pbicas déteiHine hif¥en rBdEknli@A%ndepecificityor Coiuredens sheof

i munogl obul i n ol ecul e. " 100861As used herein, the term"heavy chain

Eﬁ; It |n f)n; i (r;lo:louzte?ti ?mi? @ibt;n‘ld_liﬁbtﬂl@ﬁt@)cpélﬂitb@heﬂb’cﬁhﬁi@r(q hoPiobUP) FPHEavy

chal . PRSI oF SR AURRGR, BRSO RRGEALAR BT, o hegst

regi on) domedifding dehiplélRemibindife, @nd titoNied. NBy oonvaniiau theniuntieribg @f ientonstant
thereof. For exanple, a binding polypeptide for use in the invention.m
conprise a pegigp agjes crmﬁaﬁeswn%@y Jiepeme nege digplaitom e 5‘8?19%%{@8@ Tatn

comprising aam?ﬁ%—terminus of the antibody. The N-terminal portion is a variable region and at the C-
terminal portion is a constant region; the CH3 and CL domains actually comprise the
carboxy-terminus of the heavy and light chain, respectively.

[0081] As indicated herein, the variable region allows the antibody to selectively
recognize and specifically bind epitopes on antigens. That is, the VL domain and VH
domain, or subset of the complementarity determining regions (CDRs) within these
variable domains, of an antibody combine to form the variable region that defines a three
dimensional antigen binding site. This quaternary antibody structure forms the antigen
binding site present at the end of each arm of the Y. More specifically, the antigen
binding site is defined by three CDRs on each of the VH and VL chains. In some
instances, e.g, certain immunoglobulin molecules derived from camelid species or
engineered based on camelid immunoglobulins, a complete immunoglobulin molecule
may consist of heavy chains only, with no light chains. See, e.g., Hamers-Casterman et
al., Nature 363:446-448 (1993).

[0082] In naturally occurring antibodies, the six "complementarity determining regions”

or "CDRs" present in each antigen binding domain are short, non-contiguous sequences



WO 2012/ 031099PCT/ US2011/ 050177 - 22 - domain, at |east a portion of a

hi nge domain, and a CH2 domain; a pol ypeptide chain conprising a CHL domain
and a CH3wOanei3109a pol ypepti de chain conprising a CHL ecmaiSaQ11Asolreast a
portion of a hinge domain, and a CH3 q%traqi n, or a polypeptide chain
conprising a CHL domain, at |east a portion of a hinge domain, a CH2
domain, and a CH3 donmain. In another enbodi nent, a pol ypeptide of the

i nvention cQMKissacias pRt ¥Reptéidealbhpdsiticedns femntheanthéh Hadmigniontain ahthe, a
bi ndi ng pol ypeptide for use in the invention may |ack at |east. a portign of
a CH2 donai ran(lgocty. assumes i thrge [dimensionaHEORBEHAHON NAJN 3gREOHS CRRIYIRAL, ﬂi"

wi || be underst.oqd one. of j ol ghs s t S LS
(e. g.. the REvgoee e AR afisiiat dpdie ndifl ol il Al faERBH
am no aci d segyeNGRowNEMihtenivddcutan vayiatitityur Fhenfjareworkaggiobs largelyaden wl fe.
[0087] In certain anti-CXCL13 antibodies, or antigen-binding fra nt s
variants, orshegircopformatian pndiheofDRS dermy doaps fhat SoRtectARdHE A0 ec‘i‘i‘é‘i%g{%Bquaftons

of one pol ypo%p&,% ﬁg%’%gf%%ﬁ"% a7 EhiRRoA ﬁgioﬂ@ﬁ&ﬂt@%nﬂ 8 séATRIE tHADpRVRRS Bid

pol ypepti de Cha e multimer. Alternalively, heavy chain )
port i on- contpisitiongthea OMRssn ebrredierientation bp mterrhafromongevalenanteracens. The

exanpl e, each .nononer conpri di ff. t bi ndi i
f or mjng, f oranggghpinging Oﬁi%%ﬁg’y%‘? P%tg@rp%g[%lg%?% S'r?gsﬁlfg csoi'iliIl pﬁerB%r}t?ﬁyons
of a bi ndi ng, iRl §G1HE ohQhe HiRuhdtehdifre %ﬁgegfr?sr hi§ comglchicfiyeiifacegiftaces the

di scl osed herein nmay be derived fromdif ent imunogl obulin nol ecul es.
For exanpl e,noa-dowalent ihding g dhet drdibody taitp eognetepni@ee.nhlic aHifsrcids MpHSing

dormai n derived from | gGL nol.ecul e and a.hin Feql o i)

O e B AT b TRt 0 (G AR B e T
hi nge regi 0med6y by Bight dHaiPMriabld deHkiarby @Elofetiay ekilnl thd art,pkude, théy bavean
| g& nol ecul e. Tn another exanple, a heavy chain portion can conprise a

chi meri ¢ hi rigen geacisgbodefingd fegebeloMdom an 1 gGL ol ecul e and, in part, from

an |lg ecul e. 089As us rein "] i P
i ncl unggﬂgrh no aci ét?lg gaﬁe‘ﬁfg‘eerg%gfgiagéegw ?gﬁogeﬁaéﬁn%}%é\%g fﬁ%ﬁﬁh@ﬁétﬁx’? éﬁgﬁrédi/%r,
e.g., a kappac&ed dmbgahkiaghihecte@nhionRifefieteahlay useédkerkinghinteduzirio podudecl

conprises at |east one of a VL or CL domajn. [0090] Antj-CXCL13 anti bodies,
or anti gen- biuallimagnings gitest explisathy sfated ,tgg'i‘e Efg’&‘ia\%t ﬁ/%?ckfﬁe‘?xé@ﬂa%dﬁsgﬁ? 4¥e

herein may btge desce “‘{Oil{{‘ggg%rﬂ&g%gﬁcdegén%%ihg {é%%ﬁ(p" @fDI{”z‘ %o BRICHBR U ShorREontiguous

portion(s) of "anh an targ eptide disclosed herein
(e.g., CXCLl@yigthabmbheye siesofpnnd evithin speedrfabteategionbdfnbbth Tleevypand light ahping

target pol ypeptide that specifically interagts .w ant j i ndi
e DDt 1S heetar P R e telitd B kBartf P! b
2012/ 031099P&F&4%A§%%ﬂl/}ﬂ§9£n7%eﬁicg§ " ecﬂxf%lhé'é'srﬂ-f Pfkins of\IthAudslogial MReE| &l by

conprise a single epitope, but typically conprises at |least two epitopes,
and can i ncl ObehmnandnLiesdier, dfol.eBiol. off8901eRdie18B8 Ry vdnch hee ioporporated herein by

conformation, .and type of antigen. .Furthernmpre, it s | d.cbe .not n
"epi t ope” onreger?%egﬁ‘ﬁlef?oﬂﬂ?p‘&g’tnﬁb"élsﬂﬁ ufle, 03@%@% %rcfull}ggts gog na?%gﬁfggp{eggge@
el ements, e.ghen &FREd QRENTRYCH Skl AQeerG:Bleby Applicalion HF dhetigfinition to refer

to a CDR of an antibody or variants thereof is intended to be within the scope of the term

as defined and used herein. The appropriate amino acid residues that encompass the
CDRs as defined by each of the above cited references are set forth below in Table 1 as a
comparison. The exact residue numbers that encompass a particular CDR will vary
depending on the sequence and size of the CDR. Those skilled in the art can routinely
determine which residues comprise a particular CDR given the variable region amino acid

sequence of the antibody.



[ 0091] The m nimum si ze of a peptide or polypeptide epitope for an anti body
is thought to be about four to five am no acids. Peptide or polypeptide
epi t opes woehewminigy contain at | east seven, nore prefer&btyusas1los@st ni ne
and nost preferably between at |east abBout 15 to about 30 am no acids.
Since a CDR can recogni ze an antigeni c peptide or polypeptide in its
tertiary form the am no acids conprising an epitope need not be
contiguous, and in sone cases,TalﬁyanIDIémﬁanmsh t he sane peptide chain. A
peptide or pol ypepti de"€pit'ope recognKkaps by antiCKeotkkl3 anti bodi es of the
present invention may (’(’Vﬁ‘élﬂi? sequelggsofat Teagtzd, at least 5, at

| east 6, at |east 7, mrﬁ{m. apbty-]p dseast 8, "ah Jgast9, at |east 10,
at least 15, at |east}-2Q.-gt—{1east-25 of bet 'Yecngglll‘f Zt % to about 30
contiguous or noncontj g.}Hﬂ@ no ar*i%ss? Q\?f CXGL-1-3+ Iq,u92} By "specifically
binds," it is generally Ye&MRt hat an24rfi body. bi 854 oan epitope via its
anti gen binding domain, Wh@€DRAt t he B8 ng_ent ai¥s>2someiconpl enentarity
bet ween the antigen bi ndvhg D3I h an@9%t%e epit opdl-Kecording to this
definition, an anti bodyNusbeS@iothltODR igipBeks miTade 1lisacdoidngite tht 0 an epi t ope when
it binds to that epi topepun\bi:r'ag¢0t1‘§nﬁafmsqégé’hbyﬂﬁa‘ﬁbﬁ‘% Se%l‘?ﬁﬁ‘rﬁ?‘bp re readily bh[an
it woul[808#]nd t o Kahahnati@hplsaicEned &auebrTiag sYSterR 4oL W] es%%ew SEqyepecs; taa

used herein.to qualify the relati Whi hidustly B
binds to a c‘%?‘?@?‘%‘#’%ﬁ?gta&@? lﬁ%(g;‘ eeégerrg‘f Ie)},dq%atrn‘tyF%gdl%hi&%ggﬁ%éeﬁ%lggneg to have
a hi gher SpQﬁistig%ﬁNoff 'Wabat GlvBEirgith ape vatiatie dotiabosbueie) withowlneligsgyon' A"
may be said to bind to epitope "C' with a higher,specificity.than it has
for rel ated apieppamemal dfted@z?n%gll@'i?ﬂé?féPPéﬁg{}a|ffsyﬁﬁq%r#bf‘g?m j fabag mné’ﬁ “%? hat

the antibody 2D f GRblbkriRk BiRerh Qe RBS BPLE (1591L.Y. DBaNof Hekiidd

bind to a ref Sitm ogous, anal ogous_ epi tope. Thus, an .
ant i body t hagumps skeries] 'Sdduyndai oltiBtotdios af ginwenokgicab pectgei] dUnesseothemeasey

bind to that epitope than to_a rel at.ed i tgpe, .even. tho ) .

anti body nayspeeified-retagncenia WePH@bF’éP%PE%’eggrct%lgf) ai‘(ﬁ‘dﬁ%g%]yp %5&3?9 an antl

non-limti nﬁ?g&?@! a[ﬁmit))ﬁ&y apt A RREY HIRInd raghidal, o, ter ddrhatiee fthersdf epiticope
y it

preferentia Inds sald first epitope wth a dissociation constant
(KD) that i spleessirvhatiort dre acerirdingdy the Kbat numberengsw8'6Ad epi t ope. | n anot her

non-limting exanple, an WD 2012/.031099PCT/ LUS2 50170 ~ .- i
may be I@B?\%]?der eg‘RPBbqﬂ???doraa‘PtngEf ! ‘ﬁ{l‘? Eaﬁmﬁ?lgf gg%#t?’a?ql %ezllvfl tl\lgetég %lle%gg 0tP (rii)lgé/
first epitopg, Witdh RARED tdiake hst Binite@as,tpodyitorall debnedlommgnilispieifie dwntahan

the anti body"s KD for the second epitope. In another non-limti ng)lpe anpl e,
an anti body hayarbzed pnisiatised driabibeniel aatifodies; sisplerdpin FHbrdicentn! F{?“} ng t

binds the first epitope.w th,an ate g t.:]l 8ast . sdiffifiaegnképde
| ess than t hB3gHt tﬁcfd§5 E%#@o?mfﬁ@’gégodh?Vg’psllitl%gghal B%ng%ﬁ\)’)hnlot her

non- i mi ti NgpeX@APLE frafheaRt ddagssingasittee acobir & eidntain, ragdheatsf produced iyt dpe
preferentially If it binds the first ,ePit_ope wWth a (?ff ra]Ituﬁ.n%,k off%ﬁt._himt
i s |ess thanFathexpmesdigrodiprasykpest pRtifge ym(ag@é&%&n@ﬁ? 155 AnCiudingy, Kt ye it
non-1inmiting exanple. an apki DD ijdesief SOFPiddbealchiars kn@ph ope
preferential f iﬁoﬁpqsﬁbWﬁﬁﬂ@%?%@é@@p@?‘%%@ﬁﬁﬁgn k(off) Ct heajtal is at

| east one or gerarpind@enicketited) egs it has RdeNani,BH010.s Iihohéglobwin emantibednnd
epitope. In another non-limting exanple, an antib b ngi to
bind a firstmepculssef themaeRian ¢an §e ol any; type ﬁ%%-’k%@dféﬁweg%[f’géé’ \%%[%d( i
k(off) that is at.lea efsoPf 1geghitbude dgsSghhaneithe cantsutdaly’ of
k(off) for tﬁ%ssgee'g'erfds%gwgl gf.ng%g%ﬁti%%g’y %r or ant fggen- bi Edi ng fragnent,
vari ant, or damuragloddiminelebased herein may be said to bind a target

pol ypepti de discl ogsed rei.n (e.g., ,CXCL13, .e.d.. . hu i :

human af¥8&liri ne é)?d_sfg) %“rln’atﬁ“‘lart %Eﬁ?avé’ra@glr Pglﬁltont Eereoef r%{ltl %81510%% Qécgts.e
(k(off)) of lLiggsed ﬂ?ﬁ@ £ inSAtR 10t RéatP cRaifi eA-polypkptide s@mprisingn Heady thrid

sec-1. In certaln enbodi nents, the k(off) is |less than or equal %{10 abag}a} 3
X 10-2, e.g. powtvar@imprisae anteashontyof:e €B1 dempipha hnesL & i WA 388te.

I n anot her enbodinent, th of.f) i s .1 han ,
e.g., wherei PYHNMEH F%@ ﬁk< %agg%éﬁlgh’f %ecgéﬂ%@ll ’s&ﬁ%%gﬁ&%r&rr%%gélﬁl n
anot her enbo@diEiH | Féhéak{id,ta binaidgepaypaﬁiﬂe dfor espi tHeoinabrdion May coBpdse a
e.g., Wherein the antibody is MAb 5378 and the CXCL13 is human or .nous I n
one enbodi memblypeptidenclidiodpmprisingea Gille demain; Rapolpeentide £halg ¢ARRFSNY ﬁr(gréu
pol ypepti de discl osed herein (e.g., CXCL13, e.g., human, murine, or both
human and murine CXCL13) or a fragnment or variant thereof with an off rate
(k(off)) less than or equal to 5 X 10-4 sec-1, 10-4 sec-1, 5 X 10-5 sec-1,
or 10-5 secl, 5 X 10-6 sec-1, 10-6 sec-1, 5 X

_an:n




10-7 secl or 10-7 sec-1. [0096] An antibody or or antigen-binding fragnent,
variant, or derivative disclosed herein may be said to bind a target

pol ypept iweo 2dizshesed herein (e.g., CXCL13, e.g., humanpCruIs2eg/05@r? bot h
human and nurine CXCL13) or a fragment ar variant thereof with an on rate
(k(on)) of greater than or equal to 1030 1 sec-1, 5 X 103 M1 sec-1, 104
M1 secl, 5 X 104 M1 sec-1, 105 M1 sec-1, 5 X 105 M1 sec-1, 106 M1
sec-1 or 5 Xohffn, M‘t]leasy\ﬁ) p%@tl(?ﬂ 0B 4038RCAsSRA03Ad @SXORT domazh a p&igpeplide lchain
certain embodi ments, k(on) is greater t han or equal to about 5 X 105,
e.g., wher eicomphigingra Cﬂ;ﬂdgom@mm akhdlX ﬁ@n@xcamlmph@mﬁlham @pmﬂvﬁémgr?eckl(lon)

300 and ¢ he eruirs T Fo bR R Libed R Bufa I SRR, R ORLIRE i
than or equalbnipRisRRUCH dorddlf, atCle@st.a pérEORION at Higg@dbinbiagdy (152 Nﬁblaﬁﬁaﬂld and

the CXCL13 is human or nouse, In another embodi ment, the k(on) is greater
than or equdfHi gloawéut In xnothe, embgdimeph e oy PeRdde 9f |tb%d9"qn§1°ﬂ/ldﬁ9n§§1?85 &nd

the CXCL13 i3 l)ﬂg%ﬂ?@e agmgil’?lﬁ dm'n@ LOREITROMh. nﬁmheraé-' | SC gb@ﬁ%p(ﬂ)fndkff& se in

i nvention ma&y sal target pol ypept| d’e erein e g.,
CXCL13, e. g.the nidation Myl laek adicabtod bohwmaﬂsf alﬁﬂ-IZrdbfnalme(e@é@l]LB) pert o a CH2

o 08 a5 omiain). sAsee o ihpaovseit vall PEOBARECA U e Qorgngty it iy e 2BBR o
107 M1 sec-yl.d! %%de,ﬂ‘g@%t {ROEY | Thaidl r&&lswﬁaget)é Mow%aa 4R (At thby Qﬁlﬂynig of
a reference anti

, an anti-CXCL3 anti body discl osed herein,
MAb 5261, Mamib37Z8d shAlenbOBOmM thidbatbidilly, ocB\Dleg@mnBIn@gIObolnan@iwe}ﬁ; epi tope i t
it pref tially binds to.t |toetotheext nt..t it block
sons od@VEl ' Bi ninngsrim e ok FL bt shoy S Pk Fegn oSt  fe
i nhi bi tion rRyvBeydeheesh 18dodRY harin, TR RQsy R borifordsE oAk fpolypeptidxaail ¢,
conmpetition ELI SA assays. An anti body may E)]e said to conpetitively inhibit
bi ndi ng of tehenulemer era;edemmlbcmthsg en g v@qwnépmlmmndy dein efshe goulimer.
| east 80% a st 70 0% or % 0 S
herein, the }t\lé FRVER i B Z\V?/' c?aé?e?(%l%%cgmﬁ%lés%re o %%estEl%egﬂéﬁﬁ %g not
bi ndi ng of ghedtiedl. ViFdH @ka@pict @R¢h Yﬂdnbnfeh%z@%rﬁfms%naldﬁfét@@tg{a@gwmuﬁ’dmg site,
nol ecul e. See, e.g., Harlow et al. (1988) Antibodies: A Laboratory Manual
(Cold Spri ngfommﬁoforEmplaia)blyp@ﬁf@s@mb?ﬁﬂ ed.) pages 27-28. As used herein,
the ter V|d|ty r I -l n a
popul atPRFlor Btk PaaRY e bingie hplckiellor WP 1F P Uik T v
conbi ni ng Sttfe%ﬁﬁ&rh okthads i disvlured| ialeihi mayi bet dedved tiont hleffaamtl gemun@Gdelulin

e.g., Harlow at pages 29-34. Avidity js related to B, he affini.té/ oé
i ndi vi dual |Iﬁﬁ]ﬁﬁd§3 obar Fﬁa‘ﬁﬂFe%@F%@’ Fhaip W@“kﬂ.‘)‘p?ﬁ aPobpeRiidenmay emprise a Cur

epi t opes, Iﬂalu? Odeglbsd gﬁ TN mélb n@%%u}é %Qxdvetdh?roﬁmahgl%@‘ﬁ

For exanpl e era Ween a | val ent nocl onal anti body and an
antigen w t hmalebilghl In amqnhat exngn;ﬂp,l t dpevs tchaiot podipn suaehcasprase po [hyrger regmul d

be one of high ayidity. t|-C 13,anti bodies o nt| bnd|
fragments, \Fgﬂvé {18 pagy fr "\/ﬂ‘%ﬁ vBelepyg agdssin part, from ap, %h@fl \ %O
descri bed or,spefd hitkdvi Bhdif PRI cnl@nfprzE @SEimeric hinge derlved, in part, from an

IgG1 molecule and, in part, from an IgG4 molecule.

[0089] As used herein, the term “light chain portion” includes amino acid sequences
derived from an immunoglobulin light chain, e.g., a kappa or lambda light chain.
Preferably, the light chain portion comprises at least one of a VL or CL. domain.

[0090] Anti-CXCL13 antibodies, or antigen-binding fragments, variants, or derivatives
thereof disclosed herein may be described or specified in terms of the epitope(s) or
portion(s) of an antigen, e.g., a target polypeptide disclosed herein (e.g., CXCL13) that
they recognize or specifically bind. The portion of a target polypeptide that specifically

interacts with the antigen binding domain of an antibody is an "epitope." or an "antigenic



WO 2012/ 031099PCT/ US2011/ 050177 - 26 - reactivity. As used herein, the term
"cross-reactivity" refers to the ability of an antibody, specific for one
antigen, wo2eas109i th a second antigen; a neasure of reCatusdmnessoibet ween
two different antigenic substances. Thys,. an antibody is cross reactive if
it binds to an epitope other than the one that induced its formation. The
cross reactive epitope generally contains many of the sane conpl ementarg,
structural fdetrmimest.hs Ahwrgendpdlypeptidpi mapecomiise; & Srgle PiloRS, biayypical

actually fit better than the qriqginal, E | e, aj :

anti bodi es HRPPISEH 1§88 Bt 0%%0%%- F%I{agl}%?l%ktagl? In tﬁg? epﬁgle%b?%gn?lg?é)tn ed,
but non-i denti Gl ephfoRRAToN, @nd.- typ€ Rif taapigsn. ViFdrtheahoteg dss sh@dsbeatotéd sistt 0%
at |least 85% at |east 80% at | east 75% at l|least 70% at |east 65% at

| east 60% depitenss on3swggcandlyaeptideaney Boos magrinslade porsPREPERIdS ELIGLs: fg-
met hods known in the art ' : ;) to a reference epitope. An
ant i body nafnbeé’ﬁggﬁ ek hgdv%ga %??ﬂ}}gpaggmﬁgagdrlgss- reactivity if it does not
bi nd eoh®pes W tthd @EEmuhAgzO604 ptite dripmiy@ptide brispetfhaan 85%ody és thoughkin
80% less than 75% |ess than 70% _Ie;]? than 65% | ess than 60% .l.ess tthan
550 and | eds beraRAuGDs faifive ARYNQ 3eids AP iS5 FOlYOPRIFle RINBER PR ISR FRY e

art and descaﬁil&?{’se@@ﬂ Shatd prGeRblyEk dR0 e 8RE hRREpreftatdP bERREN alRYsthBottesed
"highly specific" for a certain’epitope, if it does not bind any other
anal og, ort holabgut 3rarhioomkiy. Sincehaf DBman opegn|z0 20 HEptigeric oxEtidedr ohdepiide

nol ecul es, e.g., antipodi es or, ant.i.,gen-bi.ndi ng fragnments,. varia 0 .
derivatives 1?%@“@6‘?{3’ t ai“H{}‘éﬁ‘flflgﬁorHB’S}S"ag E’g e%‘é(’p%e%e@ PRLLP En g%é%sf %1 2R i n

terms of thejyf, Li8di By AbE EWintbé dnGhésfRd yaRRkicHSnOA pdpeide BY pollybeptide @pigope
CXCL13, e.gfag,0 ettjdrarlxam,’ rine, or bot hshurrgﬁﬁand mut i n}§e CXCL13. In certain

embodi ment s, retdpmizedrigi agi-@XGLABtangibodies phthei prosent inyAnGien May SoRRBs® SHVERCe

di ssoci ati on constant qr | ess.th or -nQo : <

M 5 x 101 Mfafdeast ﬂ/latge%?légo@t e %1%96?\% 75m>?g§§‘%%?ﬁ}f1§ %gﬁ?% a%@efgtl%/l-aé%sg

10-6 M 5 x ﬂcﬂﬁaﬁeg&t 1$£1Jat71eMt 20, at 143t B5,Mr bdveBn Mbodt DS td@bSutMO0 cbtifudds of nrn-
X

1019 M 10-19°N 0-11 M 1011 M 5 x 1012 M 10-12 M 5 x 10-13 M
10-13 M 5 xcohfigdeuspmingadids M CEXGL130-15 M or 10-15 M I n one enbodi nent,

the antj-CXCl 13 bj ndi ng. ecul e, .e. ' [ hidi

tr agmori®®Hor sof . Bof ERECENT S iFisthsnertfy AR yf ity R A cBlope

than about 5yix ADaftiddnt Bindbputomain, kdd 1haMthe bindingveatadls rsotrive campleyeutpritys

MAb 5261 and the Kd 1s |ess than or equal to about 5 x 10-9 M. Idn aﬁot her

embodi ment , beiweemthe ayEen Pindingidegaibpad (he epiEons. Acgarding }%ﬁﬂl’:@ SHNLRR Yen

bi ndi ng fragnent .the nQf I pvantd kSHLSWRRH #t BEdSKSHe? epitbit, didek of
| ess than V%%?Bi)é}%%l%ggqa3%‘?7%2%8,1%)4@5%61%e{-%g% - about 5 x 10_e]?4 I\#t Q1 about
9 x 10-9 M #htigen bikiiedombinemaret reinditjythas itvbul8261d tmal rarldemdinielated sritapan
or equal to about 8 x 10-9M. [Olﬁ(i ] Anti - CXCL13, ant.i boditgs.tor ich.a certain
ant i gen- bi ndi By trMagRBHHSIY ViartSah STt fyaps _¥ttp?/é‘_‘slat_t“f?e? By b Whish G5 on
may be "mul t13886) biis to &< ainQPﬁ&%@'ﬁdr%xa&ble?ﬁﬁﬁioﬁycA"%ayQ:fe kARl &6 have a
mul tispecificity,” meaning that it recognizes and binds to two or nore,

di fferent ephigh@espepifiepitr @pivenepiepenbae aiiddsr @'t onpntibgdns A engy, be said to
proteins) at the sanme time.. Thus, whet.her an anti -CX At | ¥ 1S

" ronospeci f i E"ngé? SPIRREL Cs 5@&?#1@!1% Sé’.eag,clty %aggtggzﬁsff?rcrga%%e%gbgp?% t he nunber
of di ffgmgﬂt epi tggez,ré@ggeﬁﬁgyﬂi 6hda" ki pdmdantpdby pepdntidedy epifically binds to an
Mul tispecific antibodies may be specific for different epitopes of a target
pol ypepti de eEtprihed rhatiki thanit wayldgind e irelpieds gmilar thomplegqys) Gpaiqegss as
wel | as for a_.heter.pl ogous epitope: « ral (R [=Ie)s
sol i d suppor tPHEFer t 415 af‘(f’fggfckrs&ﬁgeg%ﬁ%?@?ar@tﬂgafe@mgg\g}gﬁee%?w@?guefs to
the nunber ofikfptuasy icrdhabbpitipdGhan to a related epitope, even though such an antibody may

cross-react with the related epitope.
{0094} By way of non-limiting example, an antibody may be considered to bind a first
epitope preferentially if it binds said first epitope with a dissociation constant (Kp) that is

less than the antibody's Kp for the second epitope. In another non-limiting example, an



dormai ns, e.g., antigen binding domains present in a binding polypeptide or
CXCL13 binding nolecule, e.g., an anti body or antigen binding fragnent

t her eof . Wachi1i3nong domai n specifically binds one epi topas20hem1ar bi ndi ng
pol ypeptide or CXCL13 bindi ng nol ecul e ,gonpri ses nore than one bi ndi ng
domai n, each binding domain may specifically bind the sane epitope, for an
anti body with two bindi ng donai ns, terned "bival ent nonospecific," or to
different epintiBRESmalyObe ansadtrédasiping b Hirswantidendpretpretviatly ri§ it badsehe first
"bi val ent bispecific." An antibody or antigen bi.ndi fragment .1 her eof may
al so be bis ;@egwd witha Ko that ssrat ledst 0%@}46%%@%‘?$9181%F395€t‘w anB‘:’%‘@@???‘P ¢
tetraval ent ,anti bodi es"). ) i ety B Bodzaidt&IStoor
dormai n del ettg S%lcﬁfllgggl(si?aeeé félgahn%gge& ﬁgﬁéﬂ?ggc‘i%@f’fpg%@f@zl vayl ent

anti bodi es, aRdla fiEs: kpidspeqirefepdaitially ifhiehindathe feretsepitobe withfaorks et isré leaptiwg, S,
Pat. Nos. 5,731, 168; 5,807, 706; fg 821, 333;.,apd U. S. chte t Appl. Publ. Nos.
2003/ 020734 wddrs oboasuisisdess thinbe anibqdys T Hi° SEPGFPIRRFch ar e

i ncorp ad by rgf el 811§t hSPRC b iagtib&ly AuAlRNonsidticbadibisd adirst
met hodgbgéﬁrraki nglﬁt 8ﬁ1{égslgﬁgglgg?|g§g%l,ﬁﬁgb?ﬁianstar%{:e,ﬁi n WO 02/ 096948 and WO
00/ 44788, t hgitdps pefiemtizslydf ithmnds bE finkti epitope withreorpertaiatibythaids dyss fhan

h in. S ally, P bl.i cati 93/ 17715 Y :

01/ 00360; - VehomgBdss Kol Tt ey Secos oalionec) i Ser B TATBRE xRl an

Nos. 4,474, 893hody 1l 68Londd @D 164%d 2. BréB cPdébe PprebdntBilly; ifKodimisnthe efirst

al., .1 Imunol. 148" 1547-1553 (1992). WD 2012/ 031099PCT/ #}Sagotﬁll 05&%{{}{% |
e a

[ 0105] As pr espiitops withi aalikéeffethat ishat ksagiuonet order gE magakudenless 8i3nE

configuratiaon t he const ant. regi yali j ngg! ' es
are vel | knaath A" fectreed EpiosT M Rafhet Ui HRHLAL IR0 BRI i oSS
termnal varigblderedqpmint #Firarpitopeipretirahiallyif hddinds thardirs epitope wish e dbefHCHL
domai n" includes the first (nost amno term nal ) constant reglaqn %%naindof
an i mrunog| othat isnathleasytweherders ofyaagnidg dassi than s‘fheaajl@l"gﬁls I’E(Bﬂ‘k ﬁ%r FEMHI n
and is amno term nal .t e hi . L fe IR UWldrrafiGadisciobal n
nol ecul e. [O%t@f’f&s ‘%%éla&ﬁée eﬁo{‘%ﬁﬂ%e@?ﬁﬁﬁﬁ‘i&%{rﬁgﬁ n" %%%ﬁﬁdes t he portion
of a heavy chaéif B} ®eWakl thBindex tapetspolgpeaptide fdisshsed barein ésg.dlfé@ﬁw,teeg-,

resi due 360 of an anti body using conyention eri schenes (.resi

244 to 360, kb m@rmtor)r@@ﬂsb%%?nan Wfi@smggﬁi?g‘gﬁme@uoﬁd lér(rﬁi t?%%%ﬁ

system see Kapah FAR! (i) of A€ RHRrATRIG 5% 187IsGUE Tor sellorSIX is” Rat'
W er

closely paire ano omain. Rather, two N-Ilinked branched .
car bohydr at elrchataliserabi@limante tho kedh) beteasthan ohequahte diout 3 Xg biraierds, Whergin the

intact native | gG nolecule. 11 is. al |l d t |

ext ends 1 1 onmiieorinsgom e X ERAT e RubR PSR etk Bhpddfelt ThelOR

conpri ses api%g@%%i Bt lé?&a@% LBSutRS10], QJ%]\]Vﬁé?reiﬂlStﬁé ahEb&iynis MA® 3261 nd hage
es C

region” inclu the portion of a heavg ain_nol ecule that joins the 1
domain to t heXCHA 3demaiman oFmaushi hiyenetbeyl anbadimpnt desk(ahpisohessiiar Py equp! to

residues and js flexjhbje, thus allow h I pal [ Ladinpg
regions to mBRAH ei&?n&&nw ereyy tlr]?a@nﬁg%éyoﬁs%ng\%@e{édl?b@?vﬁ%g%h?2%1%&?%?22
di stinct donpijiss. HPBES emBbaiaeat, aanhtibowe of i geentivminag beRaidktoebind la, targpt

| mrunol . 161:4083 (1998)). [0108] As used herein the term"di s%l f.i de bond}
i ncl udes t hepclypeptisiat dibdeoredfsreinde.g. CXCL13, e.g., human, murine, or both human and

murine CXCL13) or a fragment or variant thereof with an off rate (k(off)) less than or

equal to 5 X 10™ sec'l, 10*sec, 5X 107 sec'l, or 107 sec'l, 5X10° sec'l, 10°® sec'l, 5X
107 sec or 107 sec”.

[0096] An antibody or or antigen-binding fragment, variant, or derivative disclosed
herein may be said to bind a target polypeptide disclosed herein (e.g., CXCL13, e.g.,
human, murine, or both human and murine CXCL13) or a fragment or variant thereof
with an on rate (k(on)) of greater than or equal to 10° M sec?, 5 X 10° M sec’!, 10° M
sec™. 5 X 10° M? sec™, 10° M sec”, 5 X 10° M sec”’, 10° M sec”™ or 5 X 10° M



between two sul fur atons. The am no acid cysteine conprises a thiol group
that can forma disulfide bond or bridge with a second thiol group. In nobst
nat ur al | ywocowwa3ioyg | gG nol ecul es, the CHL and CL regi omsTAISeolionked by a
di sul fide bond and the two heavy chai nsare |inked by two disulfide bonds
at positions corresponding to 239 and 242 using the Kabat nunbering system

(position 226 or 229, EU nunberi ng% system . [0109] As used herein, the term
"chineric arfef go@?'cewlll lenphedpagnds. tthe %@é‘h i gspatsh thasgtyeanakioetaput feX 107, eg.,

i mmunor eact i e I } i .V I Y i

and the consvtvgeﬁglggfééé%gﬁ;og S\,}lﬁt 3?})12 rﬁr%(ga%gbi@ﬁgéﬁs,ﬂg%drnf ?gfhfect)?&n@éﬁ ?i%%?tfrﬁﬁ&i &
accor dance Wigubl tohoinsXand’, b.gy evierginthd antibotipiindD2 and theaCXEEdAds spesd. el

In certain enbodi nents the target. WO 20 2/031093§P / US 3(1 6 50177 - .Z?h-
bi ndi ng regiaélﬁﬂme%lbt)imwnmth%_ Op} BrireA R h AR BIHAS Bl é‘t? é ; Cfp KTy the
prinmate) an nftiBSdfgg\%hgrﬁzé'i ekl %1CXdM FROhGhEE oL R0R, ﬁln ABIHREEADSdimRRH, 't}géOdy

(MAb) 1476 describe rein). [01 OlAs used6here| n, the term "engineere
anti body" r &f(en)sistgpeaer that pbeghyal ite abdit dhXt 8, &g wdietedn thenantiboidy iseMAe$3Bhe
heavy or |ight, chaj bath is altered by at .| east partial .replacenment of
one or nore %Fée W&nf%ﬁ?’i‘%‘lffn@f‘sekﬂw%‘e B@@?‘PP%H%V %&Odyf(’? ﬁ@ecglg glg[f’o)?,
by partial fhameuwahid foeghe@n GeRt g@ {deadidelsRAURRGR (eanux i3 A Lhaugilnt he
CDRs may be derived froman antibody of the same class or even subclass as
t he anti bodymérimmmonhpibHhunten Fudameniet KXCddBdasa dlaemgat oriegiang thefeef withias e d
that the CDRs, w || .be derjved from an.anti body. (N nt, €l ASS. .an
preferably f@'ﬁm(gor?) %{F?%BW“PFS%‘"‘ t%il%)flgdﬁ en ’sspg:ll(gsM E\%\Ceér%gi #@e?"'&d’gsx
anti body i n wfingh s@n'erran’ Mot eec''donor” CDRs from a non- human anti body of
known specificity is grafted into a human heav ight chain fr wor k

] Nnec or ligh .
regi on [089%ef er r etin epiibrslyep Raiddo gompatityaly E@@%Pinﬁ%f’%‘a refergrgy angbode €8
necessary 1 Oanrﬁﬁl-éﬁ%Lélalnp%d}; ﬁ:ﬁcl%e\%ih h, %h&&@%ﬁ\h 8,f1\'?19x@15t0|§§, [Bor
vari abl e donmai'n to transter ‘t he antigen binding capacity of ‘one variable
domai n to anet7BesD2,RatdIt; to 4 piverypitspe)if hgrefercadsly hintdoto tharepitepe tothe extent

residues that are necessary to maintgin the activity of the target bi.nding
site. In certhdi if blaskwi esb@e dggeee prating ol %Fﬁ irB%Efi}/“c cﬂ%‘gf’%bésto 1&‘62?1’1@}’6'3
CDRs from a MR hi IGIERRCTRO bt foP Bxample,
humani zed an‘?‘?ﬂgﬁi}@éh&%ﬂ@ggﬁ ,%2?&%@1%6%@%% donor vari abl e )I(almé%te
domai n. [ 01lcbmpetitibs FLUSA mssays edogniibety mhptbetshid threanmpatitikely éafiibin bindirtgoih

the variable domain in eavy ar light chai ot of h nj z
anti body rmayhed %%a’%@]ogwo PeEVdl toé’fs%ﬁ'tﬁ*g?&flsgﬁptg’r ﬁ?leiaﬂ %ﬂ%cﬁlﬁ r{%ﬁt é&g’h%tse
framework regi@rgoOhr 4NEashypmNi zed antibody (for exanple, MAb 5080 or 5261)

are referred to as "fully human franmework regions." Aternatively, one or
nore rd809;les of Aneséd hemiortke e Saffin)ty birefetsetoda roeasvegr plablcesterngthi af dwn

be engi neered wi thi.n the. correspondi 0sit4on of. the h fr r
regt on(s)oromao At il AP E0 Tt P g imn et OEin shGRRAET See.
hunmani zed and pbaghidw MEAEISIEYY) AatibBaiek: ah NLieasry hidaingCord Serigg adaber
bi nding to the CXCL13 antigen. A human framework region that has been

engi neer ed i lraboraterynrasse 2ndusd) dagesud’-2®npsiused henging ther €t anidinrederd tedhsor

framework resid .and d ef er rejn.. j ; .
ramewore ¢ Bl Rty e RSEL Rl ELRLALAS oAl ah it BBl
anti body canhbesass enictiahdlopdifing sechgtlobf mingurdetobuiih hoidtué wWithnheantied.

co-workers (Jones et al., Nature 321:522- . e
(See, e.g., Harlow at pages 29-34. A\%lglity is related to both the affinity of individual

immunoglobulin molecules in the population with specific epitopes, and also the
valencies of the immunoglobulins and the antigen. For example, the interaction between
a bivalent monoclonal antibody and an antigen with a highly repeating epitope structure,
such as a polymer, would be one of high avidity.

[0099] Anti-CXCL13 antibodies or antigen-binding fragments, variants, or derivatives

thereof of the invention may also be described or specified in terms of their cross-



WO 2012/ 031099PCT/ US2011/ 050177 - 30 - 525 (1986); R echmann et al., Nature
332: 323-327 (1988); Verhoeyen et al., Science 239:1534-1536 (1988)), by
substi t utwogoraderyy or nutant rodent CDRs or CDR sequen®€3/USeo11ioba77
correspondi ng sequences of a human antj;£XCL13 antibody. See also U S. Pat.
Nos. 5, 225,539; 5,585,089; 5,693,761; 5,693,762; and 5,859, 205; herein

i ncorporated by reference. The resulting humani zed anti-CXCL13 anti body
woul d conpr i sectatityl eestsedrheradimdbatermr'crass-aedctivogereferCRRthai dbilitn of he ahtibhddy,

human franemork.rﬁgions of the variable donpin. of the heav ?nd or Ii%ht
chain of theSPREHSAPLQRF EFBdayeadt 1 PRSP HCBs? “’Fé%%rﬁlﬁgﬁ?w NPhogtHEen

framewor k T egiPigfeRint ARGeic SRIBINYA | #RLE aHOMBLAR Rf crbieBUNRNE #E8nds to an
anti-CXCL13 anti body are replaced by correspondi ng non-human (for exanpl e,
rodent) resichiope (she, thaor thexamplileyt iod®edPus fotdogions, 938, 0885 réacG 9S8, epBape
5,693, 762; and 6,180, 370 i n ich case the resultin ni zed, . .
ant - XOL 13 ERETAISCP T, B A e mar B RS RO S ARBVBIE ol dhdueine
wi thin the Vgiioph|RddR5®he caks, e, AteaNly e thhh getorhail.n.
[0113] Furt hernore, hunmani zed antibodi es nmay cogprlse resi dues that are not
found i810Me r eci birexamply; codaiy aphibodies heve somerdegreei df sayss-T3Isdig By, in that they
nodi ficatio r to f.urther r.efine anti-bod rfor , $0
obt ai n desi p@agé‘g?ﬁgﬁﬁv)ﬂ%nfﬁéngde}ﬁ%?é 0,p P N rlrtg) Féz/‘evﬁ aan??aﬁgo%y/%vétﬁfgég%’r Mse
subst ant i al | gasal859Qfat adast 8@ apREst A6 dtVpds€ a0y at Yeast &5 @blesst GOPRIadSeasi N

which all or %ubstantially QIL of , the CDRs caorrespond to those of a
nonhuman i nminYegrehat ilepshRd@”alidengty sappstlawated| psyng methadst kpovin iprdhgpagt and
regions are i i The. i
anti body- optS Sy erfind WRIpEINE RO, W SERUET SRy, Ui DTN or no
i mmunogl obul drossereadivatytif itadpies mof b, epitgpéscalth Yesk hixin 925% alebutian 90%, less than
i munogl obul |5, For_further details see_ Jo t al., Nature 331:522-525
(1986); Ri o chidarlfcba$d ? 'R&‘Eﬁ’é%é&&é%‘?@%% sy %%HW&MO/ ?Srs.ﬂ%@p.
Struct. Biols502: 29B1es9ard 3882 denti g-l!s Neal UEREP ALRL EetAYdd RAGKS riﬁ\el\fge art, and
Accordi ngly, such "humani zed" anti bodi es may I ncl tde anti bodi es erein
subst anti al |destrisd hdnein) &nairefesnte kpitepe. Aar aratbody doryaba déemmsedodeghly specific”
substituted t he correspondj ng sequence froma non-h n species. |
oot § ce. U AIHBA BB skt FEREa R Ao T E5s: S8 Pwofis ¢heone
or all CDR r&siogsles and possibly some franmework residues are substituted by
residues from anal ogous sites in rodent antibodies. See, for exanple, U. S
Pat. Nd910H, 225, 538t-GXG8E badingsmeBgules le.g.5 aB@iRdia20r amiges;b@Bling Bgmsas,
also U S. Pat.. No. 6,180.370, and Inter.national Publication . VO . .
01/ 27160, whe¥ lé‘l}ﬁu%%ﬁrkvéﬂv%?nﬁe{%gi %fgtthﬁrfav"tnélé’ﬁrﬁl%é oW s8Rl or ecified in
2012/ 031099RehhdISR Held BhAIng/ affindd to 4 PolyREFEILC b eheh BRS¢ @NUNTIdIze 2. g,
having i nproved affinity for a predeterm ned anti gen are discl osed.
101141As usetporass enwring ifs bash rhpiman and guurinef GXEdL15. odn "erainopmbedimenise the
Interc hangea\ﬁhé’in%-g?ﬁfiﬁeg gf R i[l%n‘%irontigclhgg tHask %igga td?sgﬁéla?d’n ?Jns{aﬂpomdﬁess
el ements or conponents,” by whatever neans 1 ncludi ng chem ca conj ugati on
recombi nant theaosno gRatet thah Sane0t Mil0R'M,ret €0 M,a 0, § Qi10i*ndg, 1f* ¥ xoro™
mor e pol ynucl| eotide open,reading franes (ORFs) _to form agcontinupus | gnger
GRE. T o meindy MRt 0 R APRat ne o Mcll B0 ancicstVionar KE Gt hob A aaor
the ori ginals LISt MINYSY VA SLEEPTNNART NIUSKAR PRRLRFANLS 2154101 goPTof €l
containing two or nore segnments that correspond t'o polypeptides encodéd by
the ori gi nal 100R™, (0IAIMNIS sd§iteM,ord e’ Not Inarenmhbogdiment] ticraet-GXCh#d bindjng
Al t hough the reading frane .[s, thus made.cantinuous, throughoyt .the fused
Seqnents, -t HEOEFnEs bRt Ay SN YOS JEIoR HRFrebnar T divEyion fghds
exanpl e, i n-fundeCkicIker Wik QURAGH: 1eEsfﬂ1aﬁ>%_ead §:x WPM;{sla%eaﬂ 9%1@Wleb@,t
e

the CDRs of an i munogl obulin variable region my b used, in-frame, bu

be separ at edviyeia thokytihadydoMAb 58t oud thy 1Kd iy keas thao we equahinahowiuk ilA” M.
framework region,or additio ions, ..as lgng.as the "fused" CDRs are
co-transl at o 8hpRbaneA e RCOR LTS neBR mt G b 1t HBSE o bligency
pol ypept i deshinding lffaBBRht SEAYENTRhe HveRtiorSHRAUE Rifine IX@D1 PH4tE"a RE ofMHs8 éhan
acids in a polypeptide in an amno to carboxyl termnal direction in which
resi dues that nei ghbor each other in the sequence are contiguous in the

primary structure of the pol ypeptide. 101161The term "expression" as used
herein refers to a process by which a gene produces

or



a biochem cal, for exanple, a polypeptide. The process includes any

mani festation of the functional presence of the gene within the cell

i ncl udi ngyvownt2swiv9l i mi t ati on, gene knockdown as wel | a®Chatshoiismsg7 ent
expression and stable expression. It ing udes without limtation
transcription of the gene into nessenger RNA (nRNA), and the translation of
such nRNA into pol ypeptide(s). If the final desired product is a

bi ocheni cal ,abexp$ &sl9i’ vl tb abdbutdes 10 d1,er e atvheminthe titiltodyiio dhdis 261 arahitie Ky

precursors. Expression of a gen ces a "gene product." As used herein,
a gene pr oqdé_lle%?,gkﬁ“lﬁ’ée&?ﬁlﬁ%?g"a“tgd&@ﬂg" acid, e.g., a nessenger RNA produced
by trangggapti on Rhti N affibdifObY Bﬁ@één%nmgciﬁ‘agn%ﬂti ansiapiest H&BRides

transcript. Gene products described herefn further include nucleic acids
with post t rthesef ohthiednadntiondindyi batmokispeaifig” ¢. gpHisrmdidiey rispeafic, @rof greater

pol ypeptides with sf WO 2012/ 031099PCT/ US2011/ Q50177 - 32 - .

P F ael ot | ondUSRRPREH: MAnEARE I THSZRyGsERD RIS RS F TS TR RHIPES on
of I'ipids, 3aseQatatbfoMnblt @FRRA Qﬂﬁgﬁﬁs (b. SUBORdIAS at HeGh@@ltithd. CTIRIseAteEer
and the like. [0117] As used herein, the terns "treat" or "treatnent" refer
to both therampanit-CXQlridantibady &ntmpraspesifielcer tmultisprceliehest.i Pispaeifieirelsrs
wherein the gbj.ect i to pr nt. or_.sl d sse u ILs

physi ol ogi catP }heanrﬁlglsboeF fs‘glffereern t %pﬁ%ﬁg%vsw’mwélr%g%esﬁs?% oélo qﬁfﬁp E‘?% reeaCts'
scl erosi s, |IMauBpedfit Ahtibodes May drRNGREficBRAafiffeleal efitopde i aedrget ipolypaptide
results include, but are not Iimted to, alleviation of synptons,

di mi ni shrentdes¢rikedtherqin o may heaspecifis fami farge golypentide %Weli//\#r fas i hstprologaitse
of di sease, i i - qar i Mgkdioration or
palliation oeg) toﬁ%( Sgléhs%Jaagté\é@fgggg}lggﬁgﬁégl%ggg?@ﬁf%lmggher pdalfrti al or total),
whet her[0t@3]ect abl &s aedihdeiechaldrm "Valeregt refers te ale abmbermeérpopmahb bgiding

survival as conpared to expected survival if not receiving treatne Those
in need of t9RIREHRE ﬁEtllgft‘}eb‘flﬁ’é‘g MRS FYFSHRY | ?fbé‘“ﬁ%cﬂ’?g’lpﬁﬂ“gr mdré{gld]gr
as well as t : a bt -di o] | BingtHoCh
hecond: 1 e ShEBRLG R FOUF hoEPATKIAER GG, FapHEl: MErchRoTRoN Buidtye
"i ndi vi dual "deemaiti apécifidally drind'spatei epitbpe.oWhemarmmding polypempaletor {yCE Ub pinding
particularly mgmal i an subj ect, for om.di agnosi S, roﬁn Si S HoDLi t her apy
' desired. TRRALFI SPMETHSSoBIOE | AR LORS UFHING  JeiBHEs (R AP RE S domginymay

ani mal s, andp2A@icalfP BindSthe YamR&lpidpé, B Sn SHEBodP wWiBEvo bRk @hAIRS tBingk
rabbits, rats, mcé€, horses, cows, and so on. [0119] As used herein, phrases

such as "a sbbjabent mpraspewfit.d dretveflifferéntoenitopas. nfostanaentdhedyf with tver bidieL 13

anti body" and "an animal, in, need of .treatnent”.includes.subj ects h
el | an o s g, PBURE Bheinty RhaRiben (LT pRRe agnet <SR
anti - CXCL13 @y aRede bispstifi€afid bivalint det eschi pRcificitaNteamtd - 6i¥pdcle tetravalent
pol ypeptide (e.qg., for a diagnostic procedure) and/or_fromtreatnent, i.e.,
pal I iation citippdiggnt | ot @notherjesehodemeny ttptraylenht ma}bedics 4t dpwaip. deleted
described in nit%(%egg&nagelmg&r ein, an anti-CXCL13 anti body can be used in
unconj ugat eaan%ormor can ‘be 'conjugated, e.g., to a drug, prodrug, or an

i sot opg0104]. Tar gBispdifiy bplent @nfiesii¢s, phd ancth@lk26Y] Aaking etlertheaei desciilvel, tfar ms
"CXCL13" and "CXCL13 polypeptide” are used interchangably. In certain
enbod] mrent o, IMEKEET Uiy PRncTosds 7414 681 280 2800 S1e 0 and: U epimtAnbep s
or a CXCL13 yar '2.6%/0@6’*94%8@069/01%7?'&% Jimogu'h?s tomhi@(ge]iﬁ?&?%rg%%?’

vari ant pol ypeptide retains sone or all functional properties o
full-sized G¥ferdide HeneinhuBpeiClidtdavateiny pepbodies, and mpethydr of ewtkingethem are

|.D 1 [ i
Z?g??nfga ((arscfe(sggébedg% ,inq;tglg%g?n %8(3 05%@%8& Iar\l/c‘la W& 0%?4\41%89,6312] d?s% ocs{ulreg% 'bo e(()af
which are incorporated by reference herein. See generally, PCT publications WO
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt et al., J. Immunol. 147:60-
69 (1991); U.S. Pat. Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 5,601,819;

Kostelny et al., J. Immunol. 148: 1547-1553 (1992).




WD 2012/ 031099PCT/ US2011/ 050177 - 33 - 187(4):655-660 (1998). The nopuse
CXCL13 pol ypeptide and pol ynucl eoti de sequences (SEQ I D NGs: 21 and 22,
respect i webDp12sv@9been descri bed, see, e.g., GQunn, et. palr/ys2MNasnier
391(6669): 799-803 (1998). Furthernore,_ 4ge cynonol gus nonkey CXCL13

pol ypepti de sequence has been described as shown in SEQ ID NGO 23. I11.
Anti-CXCL13 Antibodies [0121] Commerci al anti bodies that bind CXCL13 have
been di[ft0F]sed i nA¢ herexiduslye. mdicated) thet i subonis e stilburdy 0 afidR &rEe Sdshensonaland
mouse anti-human MAb 831 éR & D stems(). | n addition, nl‘uEl ne anti-CXCL]13
ant i bodi es °8TgMEHPROdJhe Fopstant fsgioanOf AhpIVaEQs SRMBIBEIPRUHN 61S988. 20
0227704 A . UR122] i3 teRAL! B8 18 LOF UOVEAP ALAQTHE! Bfin8 b Bble

[
anti bodi es or antigen- ragnments, variants, or derivatives thereof
t hat bi nd t ocdoBX@h dBan engupodPbulsRiEhyy Midn 38d ghe torb “ShHBOJonAly” igeles BXjrstor
3C9. In cert)(%jtn enbodi nents th nti.CXCL13.anti bodi es
murine, or

ind. h ., .prinmate,
ot AR PP RR e oMY Bb Y TR EREoa RSy PRE: The
anti - CXCL13 @nt UbRdints a@facdi®o iHRWEMdbRRIA4RI iDHAEdY #Efinal 13 tAé BRke region of an
enbodi nents, the anti-CXCL13 anti bodi es bl ock CXCL13 binding to its

receptor, e.imunogoRBlin hpavyesheli moleaedi nents, the anti-CXCL13 anti bodi es

of the ntion are 5261, NAD . MAD ,.5080 1476 D2, 3C9 r
OB no" AL Gat RerROhs, AR P uglaf-2RE0acdMs pitfdh of Fbeadenafl

. . Jui
anti ge di ng f'rag g, variants, riva

embodi ment, rhblecule Sse RktcnBy, ek | BOmPitRvt B8iud sl radiéct B6MeT g afib oo Wskhg
e.g., an antibody or_ antjgen binding fragnents, variants, and derivatives
t her eof , whiORvEpwapk neaperngpehgae drosikbes At texdo0s Kabpl pypkering systatednce

anti body, e.geq, M5 EOVBR, g 5 ; aMép 4 3 .
anot her enborg?lgr%nt, 1t%g)1:p1:? eseﬁ?o%?lﬁgeswrghggg&l eg%a%lﬁfllé)()l[)g %?%?n fnr‘i‘gpls
nmol ecul e, e.uiqueain #dtiibdgyoorclaalyi garedomwitth agptheradorasin. t Ratheaf twoMN-tikked

specifically binds to CXCL13, and conpetitively inhibit reference .

anti body, e.lgar,lchﬁfisa@m«}rawa%m oSS s i ng 4w, CEDFOmgins 3e iftagi
speci fi cal | ¥, B89 @ 9ndifehlis alsh: well diﬂfﬁ?c‘ﬁ’ dPhhRE CHITHEIMAS: ex@dndd ol fHemaN
and nuri ne C)%C:ngé. 0124]1n ce}atsai n enbodi m['-,\ents, t he bi ndi ng ermlnecul e of

t he i nventi ddHhasmam anthroCdeintinglecfuthadegGt matechirsardt cdnaasses abprokind0ey HiSout
85% about 88% about 89% about 90% about 91% about 92% about 93%
about 94% dFSI¥Sut 95% sequence identity of an anino acid sequence for the

referenggoAgnti - CXA L @ReROWE MRheGHhR relofbr? ihelub&ethe oA BB AL heal P Qhain

bi ndi ng nol ecul e shares at [east about 96% about 97% ‘about 98%
2012/ 031099PaEtige dl1at /j0imE the7 CH1 domain to the CH2 domain. This hinge region comprises

approximately 25 residues and is flexible, thus allowing the two N-terminal antigen
binding regions to move independently. Hinge regions can be subdivided into three
distinct domains: upper, middle, and lower hinge domains (Roux et al., J. Immunol.
161:4083 (1998)).

[0108] As used herein the term "disulfide bond" includes the covalent bond formed
between two sulfur atoms. The amino acid cysteine comprises a thiol group that can form
a disulfide bond or bridge with a second thiol group. In most naturally occurring IgG
molecules, the CH1 and CL regions are linked by a disulfide bond and the two heavy
chains are linked by two disulfide bonds at positions corresponding to 239 and 242 using
the Kabat numbering system (position 226 or 229, EU numbering system).

[0109] As used herein, the term "chimeric antibody" will be held to mean any antibody
wherein the immunoreactive region or site is obtained or derived from a first species and
the constant region (which may be intact, partial or modified in accordance with the

instant invention) is obtained from a second species. In certain embodiments the target



- 34 - about 99% or 100% sequence identity to a reference antibody. In
certain enbodi nents, the reference antibody is MAb 5261, MAb 5378, MAb
5080, MAbWO43R/03802, or 3C9. 101251 In anot her enbodi merClI/ush@1ps@EIENt
invention provides an isolated antibody,pr antigen-binding fragment thereof
conprising, consisting essentially of, or consi sting of an inmunogl obulin
heavy chain vari abl e domain (VH domai n) where at | east one of the CDRs of
t he VI 1 donsbindingsegion ansitko wélt bd foataenaduhiaatsousedt. gl, eantse ab primal() %nd aliout
85% about 90% about 95% about 96% about 97% .about 989 b 9%,.
i dentical to"ABFRAL IREiRD it MuEeRy IRy e@é@ﬁ? prRepcleng anfigody é&/@éﬁ Bl dewtiped
enbodi nent, dﬁé;gn resent invention provides an isolated antibody or

anti gen- bi ndi n ragment thereof conprising, conS|st|ng essentially of or
consi sti¢hgHof an Amﬁd@hdbuﬂhhmarh‘eéamgirx@hadmﬁhmd\ bk rdiomai antibby dowhich the

wher e at Ieast e, of of. the i.n has .an aci e
ot o e P Bt 05 s Tr e e o sBh EReD s Sagiot 2598 DR e abar
about 97% ﬁkﬁ,e@&y@ o2BANto98%e ADRACHI GAl atihodEQf RabGh dheciBicitPlanf; if
[0127] I n anot her enbodi nent, the present invention provides an isol ated

anti body or @Qt-‘ii“g?énbl?l Mmiéxafmca nfrgiphe”m@i@mmﬁr@nd §Mﬂigm@éh«»§ig‘¥tg néifh@ugh
essentially - con stl ng. ,of an i chai n ar
domain (Vi1 6Py Sk W R P o RO 8 M, St R B o § P BIE R o

is at |east abouly 8% x@Me&%exﬁﬁ@U‘bg@W&re@ﬁkd 95% e@sﬁ@iﬁ{k—:d 960 thalogrts
97% about 98% about 99% or identical to SEQID NO 3 or 13. [0128] In
anot her enbodilimehgeriwhdigm eg éﬁ%iqui\fé”rﬁﬁi%rﬁnﬁoﬂm derafnrabiolrape eﬁﬁqbp@wg}ﬂbr

anti gen- bi ”O% P@{efrcfnwgé\[ t,%? Sc% SOABL0% (GOS t& HoE 3 a6, i ‘E“}:%é’s P&n

consi sting eavy chai n varia

where at | easin- lnnﬂaroﬁmt‘thﬂw (a})thoafn :iphesf\z’it{r idgraieq ﬂws,_a hnmamha@vyacn Hglsteahumnce
i dentical, except for ;L 2, 3 4 5. conseryative am no

substitutio ameWorKDIREIONCESREet giredosrd eEﬁm QEQ‘I ez éfltﬂi@%’ [Oﬂz@fyllﬁ’t be

anot her enb c@§§ tot J%ﬁla@é %ﬁq{ftt%lé RS LR (RE % %ﬁﬁe ebRSLOAL hE d%P{n‘ @a{}g%l

antigen-bin agnent thereot conprising, sisting essentia
consi st ng odonaaalmtrmunmgslroﬂnalanmgbledm)dmglauapamr phbhe \duahllendc(ﬁvctﬂndonmqti)ex

wher e at t one of the CDRs of the V| mai n am no acid sequence
Monti ool oRAtbST Tapy 4mIS e eCesgary gp Shalgh Oy ol Ges D A o ey to albEh
substitutionge ab@viBES He (NQet f}mdﬁrg Gle. On dePA30dhPoBRChREthe HTRRHIAB Bhiibdd)e

present invention provides an isolated antibody or ant | gen- bi ndi ng f ragrment
t her eof conpronygirisgs 1.ches i3St PRy frogse donalvayiallf heavy donmainsin agpthdr embgdiment,

dorml 1,5 BT AR, SRS b LS8 AR AR

[0111] It is further recognized that the framework regions within the variable domain in a
heavy or light chain, or both, of a humanized antibody may comprise solely residues of
human origin, in which case these framework regions of the humanized antibody (for
example, MAb 5080 or 5261) are referred to as "fully human framework regions."
Alternatively, one or more residues of the framework region(s) of the donor variable
domain can be engineered within the corresponding position of the human framework
region(s) of a variable domain in a heavy or light chain, or both, of a humanized antibody
if necessary to maintain proper binding or to enhance binding to the CXCL13 antigen. A
human framework region that has been engineered in this manner would thus comprise a
mixture of human and donor framework residues, and is referred to herein as a "partially
human framework region."

[0112] For example, humanization of an anti-CXCL13 antibody can be essentially

performed following the method of Winter and co-workers (Jones et al., Nature 321:522-



- 35 - 90% about 91% about 92% about 93% about 94% about 95% about
96% about 97% about 98% about 99% or 100% identical to SEQ ID NO 3 or
13, wher eWo 2are/@mi9p CXCL13 anti body conpri sing t he encodedTVIS2aom8i1m7
specifically or preferentially binds to; XCL13. [0131] 1 n anot her

enbodi nent, the present invention provides an isolated antibody or

anti gen-bi nding fragnent thereof conprising, consisting essentially of, or
consi sting of25adaga)nitiechminn enal | §yhture 13801329827 adb&8)d ofeahaeyeler ddm8tiapce

where at |east one of the CDRs of the VL domain has an am no acjid sequence
that Cia at I 2HeloHAn0us (BOWY) Ry strsteone meetor sosanotN Cagh oo rsegeres
about 97% aBPwie &ﬁl‘yé’s{)@rm% se?;%%/ﬁcegrof'a drCii-EX GBBZ Qke Si5Y. 91 papEQ

"
ID NO 8, 15, or 17. [013Z]In another enbodi nent, the plresent I nventi on
provi des an WNenl5828¢538n6i5868%9.05,69h 76 hen6H, Tili; mgd Br&§i1®ns hérhimrieodrporated by

conprising, consisti essentjally of, o i sting of i mmunogl obul i n
Tght chatn s dHARRNARY beTeRRe HCandns anibpds SouBrBRTeRE ey
the VL domaifqdiasorafut@ii A8eR IR SOIMANRE fillRAkurhsh BhmbRS! re@RRANof 3% arabrut
85% about 90% about 95% about 96% about 97% about 98% about 99% or

i dentical t oloBE PDtNCheay ang/or 1{ght ghain bf the he®pnized antitody. dirodienmstanceshe

present invent.i.on provides an isolated antibody or .apntigen-binding fra nt
Phereot comprrtiig T 65 ey 8slioRt alPye S| GG ShSfumadaE

i munogl obul dnfi-¢ X @il 3 GREbEUY @l r8pla€ediByRbitedpYhdid® Mdh MumanhEseexahple/lrodaRi N
has an am no acid sequence that 1s at |east about 80% about 85% about
90% about gssilueshiee, Jevpexapple, YRy P%ON@S-9W5§5$ut5:@§97q61br5a6%3e?ﬁ2i5 cad to
SEQ | D NG r.17...10 ] aln enr I t_X{dTp

i nvention p%d%/ilgog?’ezs ’aﬁ&i ngth é%éaﬁ i 6%3@% hgnqﬁl(g%g%?%?lngl ngqurglg&rrbg% Fvlgleﬂrdeof
conpri si ng, @@ipsisstpanialigsiendn damgwotk regiomsowithiat thegvagitiblenddnmain Rdgho hedviyn
light chain variable domain (VL domain), where at | east one of the CDRs of
the VL donmidtdipsdighhch#ifi-no aci d sequence identical, except for t, 2, 3, 4,

or 5c¢ vativ j Cj ' j IQQFQE, GaRes @t GRR ~EQID
NO 8, O[?gi,aj]or 17%%1%@@?@?1}1%}%%2% bltg%}ggi:g%rrgat ,Qot é prreesent&latnvent |tE)Hr)1u
provi des an thsedcipiiett amtibodyootyinahe dohorgeutibbdn dihegpefmadjfremtions heer moade to further

TN TR PG G M
the VL domaigpiBady aN11a08M%iRCEHDsBAANBNGA dHaN1dSRne eXEE iy dwo, ZvarBible?
or 5 conservative amno acid substitutions, to SEQ ID NO™ 9, fG, 10, or 11.
WO 2012/ 0310erdTy, Usadiidi @ot7substagially all of the CDRs correspond to those of a non-
human immunoglobulin and all or substantially all of the framework regions are those of
a human immunoglobulin sequence. The humanized antibody optionally also will
comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a
human immunoglobulin. For further details see Jones et al., Nature 331:522-525 (1986);
Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-
596 (1992); herein incorporated by reference. Accordingly, such "humanized" antibodies
may include antibodies wherein substantially less than an intact human variable domain
has been substituted by the corresponding sequence from a non-human species. In
practice, humanized antibodies are typically human antibodies in which some or all CDR
residues and possibly some framework residues are substituted by residues from
analogous sites in rodent antibodies. See, for example, U.S. Pat. Nos. 5,225,539;

5,585,089; 5,693,761, 5,693,762; and 5,859,205. See also U.S. Pat. No. 6,180,370, and
International Publication No. WO 01/27160, where humanized antibodies and techniques



[0136] I n a farther enbodi nent, the present invention includes an isol ated
anti body or antigen-binding fragnent thereof conprising, consisting
essent i alwg 20f2/030099consi sting of a VL dormai n that has amCanisea@iasiid?
sequence that is at |east about 80% a_b_ﬁlu_t 85% about 90% about 91% about
92% about 93% about 94% about 95% about 96% about 97% about 98%
about 99% or 100% identical to SEQ ID NO 8, 15, or 17, wherein an

ant i CXCL13 afiot pluddying dipraingzed gntiboeliesriaothgdmytoved rmffinitysipe e iptédewirnjned rantigen
preferentially binds to CXCL13. [0137] Suitable biologically active variants
of the anti -Wéﬁigs%ti bodi es of the invention can be used in the methods
of the ent in i : i Wh et aimdhe i had
propert[igggﬁof thexgg%ég%%rgﬁ’;@? Ct%&(%{_slgﬁ%ﬁ(%l b%%i/q’ Bl\/gtﬂri:l(s)lrgg f %ﬁﬁﬁg%?ﬁghg%te?%gdy
vari ants ar ellpsademtd yefav & Itabli@ning togethar of tivo188tdVietehmits b comporndsi s
and nucl eotid s&guence .alltgr at i ons%]gre well known | rg the art. ?L%E"' ffor
exanpl e, \al RRFCYHNERS JPFHING fOCPRH S UGG T IFESMPHIARD MRS ar*UBi BIHERF
(MacM I'l an RubibhsRifBg t%’@_ﬁ\iﬁﬁng e Wy @k dore IpURALIcotRIOSpenNBEding AGARs (@RIF%)
USA 82:488-492 (1985); Kunkel et al., Methods Enzynpl. 154: 36%-382 51_98 %;
Sanbr ook et talformipgetinvbietanger OBFonn mgmamer ghar meintansveheueirrecCpeplatipnphg
Har bor, N.Y.); ..U Pat .4, 87 2; and the reference i L herein;
herein i ncorl)ﬁ%(%lg ?rcfu%%/ O?et er g%féréﬂ. %)Ciéuﬁ% dar@lels’aas r%cgmg)b%rn ggﬁ?%‘?ﬁ‘ g)réfrgﬁ%nlg %éﬁlg%
substi t uti onsofehdtor@gningttwdfdressre Beghogs ek cagéspshd Yo pdlybdpridpoenoded byl eheof
interest may be found in the nodel of Dayhoff et al. (1978) in Atlas of
Protei n Sequiigieal FpRFs(whichuseamenist are Mt sepgalhReg jomgd 4. natygls hiligepeh the

D.C), pp. : in ineo LYo td

modelof - Dy Rap e Spniis LB AENORAGRANR AR FRROE! Lehuleh ¥ ks kit
simlarity nmtphysidaBANGr2 Sfhtialy rsepgrated et fer rixawpkyiit-dfahe Lokeseseqadricee Bon no
acid substitutions. Conservyative substitutions,. such as exchangjng one
anino aci d Vi*eRPHhePREEClR qagngqqivg He @PE@@F & ggr,nuﬁ‘a&?o mpYﬂél@glerrsam may
Exanpl es of o vati ), N01,AC) Stk t Yt u 0
T X of (HS CagRort Erngr P BECH RNy, AR ARl Biodt ol gt
d y4-*Al a, \aimunbiglebtlinlfeamevkgrk4rediog, orAshildtic@ah CRAhde@hesTrasdlond s .the ['0G8Y

I n constructéﬁgﬁvari ants of the anti-CxXCL13 bi ndi ng nol ecule, e.g., an

ant i body or gerEopansiateg as AtCOPHEY RSP IBEPY ept i des of interest,
modi fi qg{ig)ns ar eRdeobet ol M ppaldant SnERREy et & PORGESR ! Reardaaby 6d
properties, e.g., being capable of specifically binding to a CXCL13, e.g.,
human, pri meneipo eids freg polypeide ihamamizmtd canbdxyé tegx@lal ireationiio wdiigh residyes

mut at i ons e in.the ncodi,ng the variant. WO . . o
2012/ 091095 RS cgehe 3 eIl BPbienlfyin fhs,PrmareetioRes 8f fnce
out of readimydﬁebaaa and preferably will not create conplenentary regions

that could produce secondary nRNA structure. See, e.g., EP Pat. No.
EP007540116] . [ 01HB) veR Rexsession” e usadriierin sefens tCRErATsHphihish argsne pradaces

e.g., an antj I 1apti -hi ndi : i ndi L fleaity
el ude, putt B SherBfa R Rab R, B 0P Eeol G TR prd R 0 P A LSBRCH b il
assays for nffActidal Plesental b0 ghe hitht nwitkiar eei ogll byclidiag| without Bndetibs, gdne
cell proliferatjon assays, apoptosis assays, ELISA assays, and i{Ee i ke.
See, for examockdovayeywelsanheth agsipysaresHomendIptlg expressapy. Iginciydes Witkaw ¢ y

13: 633- 642 ( : e LEh i b RRR AR AT IRH(EQ Wdhsation of

Wat anabe et lgrﬁ%g}oy ﬁgm@ﬁ@?ﬁlg: 2%116- lé{%ozg{%égglr) ; V\a%g et ;3;1'%% Bl ooséa on o

97: 3498- 3504utRHMRIVA iatocpoBpeptide(s). el tlad final desiradmrodict 1s72b@rhei2iddl; ¢258ssion

(2004), all of which are. herein incqrpar t(’a\g by reference 0141 en

i soubsed heEHeiE: FERiGthg S  Fea R g ipB: PRETSPRo) BAPREThE! dofsteant
produces a "gene product." As used herein, a gene product can be either a nucleic acid,
e.g., a messenger RNA produced by transcription of a gene, or a polypeptide which is

translated from a transcript. Gene products described herein further include nucleic acids

with post transcriptional modifications, e.g., polyadenylation, or polypeptides with post



regions, CDRs, VIl domains, or VL domains disclosed herein, is at |east
about 65% about 70% about 75% about 80% about 85% about 90% about
91% abowo2affo3avout 93% about 94% about 95% about 96¥USaNMEWE0197 %
about 98% about 99% or even about 10 ?éi dentical to another polypeptide,
the %identity can be determ ned using ifet hods and conput er

prograns/ software known in the art such as, but not limted to, the BESTFI T
program (W sepeRsitionabefisaitatifnal §/gi, Smaaazlaag@,, oMeosylatord fher addiiion dBetipidscs
Conmputer Group, University Research Park, 575 Science Drive, Madison, WSs.
53711). BESHSiOriaiwagvitthetheopraleimpryniy Prefeeyis clsavase. aydithelikad wat er man
(1981) App! . i 482 nkQ i e WD I

bet vveer{ﬁ?yﬂ seque‘%é(\:/ggse.H 1-\el\ﬁeeurlfqﬁes ?GE%SB Fiofll'd%%aﬂg%@ 3‘#}%‘2‘? seqtheeﬁ;(? 8 a |%%%é%tt
program to delerophytactib ek pesventafiag trieastrey, wherpire theeobjext if orpreveanpt dowodon
identical to a reference, sequenc accior ding to,the present invention, thfe
par anet ers diessagian ypdesigd shys cgl pghangé, or p‘é‘?%réﬁltga%’éhoqs thfe REEFSPSIoR ©

cal cul at ed i i t&! HAPEGaRR MBSRE diffad RAURDGE AR

t hat gaps iﬁﬁﬁgﬁ%ﬁglg%&%%’ llﬁg%&gﬁsbé%ﬁe totea?ﬁnﬁrrber of amno acids in the
reference sdmtienre moarlemidd ovyedlevidiva2pf-eymponso sieminadhnene afr edentof disease,

i nvention, percent sequence identit . be det ermi ned. usi t he .

Smi t h- Wat er P IISHSY- 6 O5 WRFSERING) @t@\yel ﬁ‘%’?‘iﬁ‘?’ﬁ%&a&h&aﬁrj‘?wﬂl@ Oégcﬁseéé%i”a%“’gﬁf‘f’ﬁ a
gap open pengldidrRfonld ﬁd’lgatﬁ)ng@ﬂoth%)ﬁi%% QfateD AR rbMisefon AwhBlHEB M AR F totalg)f
62. The Sm th-Waternman honol ogy search algorithmis taught in Smth and

Wat er man  \OVIRQOHZ/ GBLOMOPOT huB2e1alo5 (T rRAtmerg S can @lso gngansprplonging surnisalhas

2:482-489. A variant may, for ex le, differ from ference antj - 3
ant i body (e.CG.H}panlthS Ftewﬂgﬁg‘? CEhER tRpcRY 74 hospi iged gc’éia%%%n;s
few as 1 to hSuddimRe agbslly fsthdHesondifiod ewdasrder tae Wil &mihose plind t6 daieues,
such as 6-10, as few as 5, as fewas 4, 3, 2, or even 1 am no acid residue.
[0143] The prosnilisionehdisordsr osthose tnuvkich thexopditiopepdisqedes datbe dreyented.

speci fi y binding. €XClL13 , i Nin e hhed X aASadl '

activi t@ﬂafgpends% sé“%ﬁet%nb%r %Igﬁvgdgé?oog S Qﬁﬁ alliLi %ﬂﬁ%g%ﬁe Ogm no%ﬁ’dqgﬁ%ox@qy
groups are pfubRenNipaitituldily dhlagtidlan sabjat, forcwhai diagnosBppiogaodimyorikerapy is
obtained as an acidic or_basic salt, or in neutral] form Al suc

pr epar at i onsdesiied: Memunaliantsubiectsitpgleds bumanse domestis apfaps g d9IMals. 49 2881 e
envi r onnent it i d.J LN I hGCL

anti bodi es a Oﬁ[g’g% é}éé%glﬁgﬁg Eﬂdrl{jﬁgeggg%f ﬁéétg’pélpﬁ’eaa(rj@fg%%ah%&gé?{g’ Ige&ghgnce (Jg'fé “the
pol ypept i de sidyoloa. augnent ed by derivati zation using sugar noieties

(gl ycosyl ation) or by other supplenentary | ecul es ch as.lipids,. ..

phosph a{igél Nac etyl Ay P%?SHECT%IHOPS}FE%S SPRE2S 1% S“gi%?t &T“E 8°B®L&§E§ﬁ‘eﬁ?@&dﬂymmmwn

conj ugation y %—haﬁﬁmﬂ?ﬁd%ﬁibo@f’r LAl MaRARBEH Sn Heed WFRreaHBRNIRIURS s@bi8cts,
r

acconpl i shed through post-translational processing systens of the producing
host; ot her sl ls medirhalgat subjestsirthat bouldbenetiltreth administrabon pharm agti-E&it13

such nodi fications are included i.n the definjti f an. anti - CXCL1 .
ant i body usead’uhgg%fl??ds@gr’of#?@ 8@0?%°€%‘§P’Pté'éﬂi)‘ﬁfoﬁgP@VB%PQ‘qufﬁe%h? id?aéﬂatf3
anti body ar eypQduflg $hiRY &bm trbathene %S phRdtibM 8 pveRiorst 4 diséise,0Msh BR yinti-
quantitatively or qualitatively affect the activity, either by enhancing or

di ni ni shi ng €X€Lagrntibady. oks deseribasl ippaereidgtail haseinhan gi-CE6G3-1dawtpedy can be
Further, individual amn id resi,dues. i he chal i fi
oxi dat i on, r%—?ﬁﬂl& PSR ,njug?%gt PéF bt l%/ea(‘t(ﬁ%%u %e%l é,?g'étrplodJi ?‘i%‘g?%ré’?@l&ggﬁ%%&%ﬁgybe

cl eaved to obtain fragnments that retain activity. Such alterations that do
not destroy IHEargaFolwdpdoDesdripeisn(e. g., binding specificity for CXCL13,
bi nding affinity, and/or CXCL13 bl ocking activity) do not renove the
pol ypepui 2l sequenseaistd adrdihe tidehdrivist 'OXCDA3 anihd- @XXCCL13 midypdptidé"eareotised
interest as used herein. [0144] The art provides substanti all gui dance
regar di ng t Hatesehapaabtly.i Bneesisin ebodimepts) (EEhP deaxy@riudpadu I‘Pﬁe‘ﬂ)%ﬁr@ & he
anti-C. XCl, i ndi : j ant i = Dl ndi
fragment thatagiett yifedpEF AL By hAMGRRC eI HEEHIOR AR T o
whi ch nodi f i CHCILABSvatiant palypatide eepimt wine or allidleviohaeproperans 06 theec fudl-sized
sequence will _result_jn a varjian 1%hat i s .suitabl foLeGU e as a

Hjuc Ha

t her apeut i ca¥K{Ldds i The @Hﬁ’ﬁﬁn%p : Ié’l){ﬂ?QFiar‘é@@ th o SPEYegRes SR iR
the met hods Qhq! e, Rf ﬁi%@gpehﬂw&y@tﬂagg ‘been described, see, e.g., Legler, et. al., J. Exp. Med.



WO 2012/ 031099PCT/ US2011/ 050177 - 39 - [0145] The constant region of an
anti-CXCL13 anti body may be nutated to alter effector function in a nunber
of ways. Wwonoexenpbe, see U S. Pat. No. 6,737,056B1 andPUT&S2Ra08077
Application Publication No. 2004/0132k®8A 1 , which disclose Fc nutations
that optim ze antibody binding to Fc receptors. [0146]1n certain

Funct i on usi A VRERHIULE D ol R EXERY> PP iy Bolf R GRRE S lEL"

i nactivati onSEQhIDUIOs: PRI Bhd PRt adshediiebl) @bb&feeﬂ&l@ﬁt&i)bedif sk, e@nsGan, dtegl on
domai n may reduce Fc receptor binding of the circul ati ng modi fied anti body

t her eby i ncr]\%{gﬁené%(éﬁé?) 9P £k%8dn. Fyrthesinpess BasegomplgvaympekeyhgXCL13
const ant %;&g’ o {doRaldeas e RS as b fin P SELNEI QAL 3 nvent ] on

noderate co ng an s Tedt serumhalf life and
nonspeci fi c associ ation of a conjugated cytotoxin. Yet other nodifications
of the constlAnAntidgX6Gh13yntibedidsed to nodi fy disulfide |Iinkages or

ol i gosaccharide noieties that allow for enhanced | ocalization due to

i ncr eaget2ignt i gerCapmeichdl antijodies that bihd @YX EL EXhdiel beey disthsed asthktartng g., rat

physi ol ogi cal profile, bio va|Ia|I|t and qt her bi ochem c ffect f the
modi fi cati or?é“@?n‘&? MAR drpr (R é’%g? F’éh ang; 19QPsSt Pt W’B‘h%\éﬁ‘g é@r &121‘%
half-life, SR | BRTGASHUAR %gﬁl L@t 3 fahBbodisd 28 WRLbs KM S. Patent

i mmunol ogi ca tec ni'ques W thout undue experinmentation. [0147] Anti-CXCL13

anti bodi es dpplicetiomBPelicaoon Blos2008(8220de4 déri vati ves that are nodifi ed

e coval.ent tach nt .of any type.o e antl
such tﬂé}iﬁoval eallfh a‘ﬁ“ft %“Selsw% p?%‘gg %Iﬂ%mlg ﬂglbf)&(?ﬁ]or an lge
speci fical | yiR4iAg ﬁagmteetsl \ta'ilaﬁegala&eweﬁvésqaeeomat ERapxcIhyt «RotMAY 528y, of
limtation, the antTbody derivatives include antibodies that have been

nmodi fi ed, elMADb i)%/789IMAbs§ﬂ8§t MAb ddét §D3t pOﬁC9pe§yPaﬁalrbr¢mh@HU§®ﬁ%ﬂw anti-on,

o st on | ERLYaL LGRLAD B KRR BRALEChPRL A sl iR peLYS <

nuner ous chegriceahintHoldihéits, RS affRy Xt 1Gadntibedic® BF tHeyinkéioion A EBORMAUES , In
i ncluding, but not Iimted to specific chem cal cl eavaq acetyl ation,

f or nyl at i on,otharembadimentsrihe pyti-G¥el kﬁeamt#@diaﬁéolwﬂsy%&h Aitindipg 1@ #ts mesieptor,
hon- Cl aSSI Cal %ha‘%(?i{sa Cfn cserta Oéﬁ&l&lgﬁ’gn&% t(FX@LZ§" aH@h&ﬁéSdOfStHQ ?I{X’GBH%){ 81%

i's one in whi an no acl residue’ i's re an am no acl

resi due havivM@ba2si dRIANSI 7S, MAhsax(slmbamehﬂmesc%mﬂulgea birdiagfragmens.d
resi dues having si de chains with sinilar charges have been defined in the
art. These FRRARS.c depiyptivgs thereafo acids with basic side chains (e.g.

| ysi ne,( i ni ne, tdSH

gl ut am c :gl d), l}hl?h%rge ?nzgfﬁlgl &eﬂl%eirgn%/ ggSQPC'll'S /O?J%%%Ell? ﬁ%g{%@m{le 40
- chai ns (e.ag., aghychadsy, oxaam@em@nmhng flagmants negrianes; iané detivatpes itheegof, which
tyrosi ne, cystein ar si | ani ne,. val i ne,

26 euct ne. BT biptoRyaane AecCEt Fishe a8 efyien SR : e A8P ke
si de chai ns \1@495378! MLOBORE MY 147, 3D20LEYEDNEH ﬁ@deaemamnsltﬁ@ pERBhNS
(e.g., tyrosine, phenylalanine, tryptophan, histidine). Alternati veI Y,

mut at i ons canvdmelonmrowduszed lscdatddn’dn}dlag ongealld, og., paremtlbf)dx e aobghnngmdmg

sequence, h as uration ene sul t ant can
be screened 3?{%8%{0%}1181&5?9?"?9&8' Qingént? ¢8%r‘nt.\? ’aﬁ?cg CPW&E’FPV e?gi fbits &
activity (e. @ferenlab ndiip&dys Res] AW 5361 MASXBEE3M AN sag0)MAbf 1476t 32 amdi09,
CXCL13 bl ocki ng acti vi ty)
from specifically b1nd1ng to CXCLI13, e.g., human, primate, murine, or both human and
murine CXCL13.

[0124] In certain embodiments, the binding molecule of the invention has an amino acid
sequence that has at least about 80%, about 85%, about 88%, about 89%, about 90%,
about 91%, about 92%, about 93%, about 94%, or about 95% sequence identity of an
amino acid sequence for the reference anti-CXCL13 antibody molecule. In a further

embodiment, the binding molecule shares at least about 96%, about 97%, about 98%,



[ 0149] For exanple, it is possible to introduce nutations only in franmework
regions or only in CDR regions of an anti body nol ecule. Introduced

mut at i onswoay12is1®0| ent or neutral m ssense nutations, PCE/US21@0801MD, oOr
little, effect on an antibody's abllltyio bi nd antigen. These types of
mut ati ons may be useful to optim ze codon usage, or inprove a hybridoma's
anti body production. Alternatively, non-neutral m ssense nutations nmay

al ter an antatooad99%, abi00%)setwenbé idbnetyt iog;ere.fer?ht&: drmibatly.oin cdrtaim sinbsdihents,

d I | i kel f Kk
ani | o the. | UATSIGIGH SRS SONAR G aNAR S SaARabHE MAE THEB1 kP9 68 e

in CDR, [Otlﬁﬂugh thléian!lo?héloé BouiAREO! trés% iﬂv@fﬁg&s}# pro Qlilkfeéoefn 61 daltéd Litibbfe 0P t

woul d be able to sign an test nuta ecu esire propertles
such as no a:irmgerabmdmg ifragrants itlgesof lsompiisigg acdrisisting essenadlllwofatqr cmnslstntg oftamg

activity (e.. yenent s n_antigen, bi ndi ctiy or c ein

anti body spedirhiniEgAutiareys sy Ve dBeians. (h SSuneabhes S U ot the
routinely becprg r&&ﬁ@df}aaemtahﬁhéstmparh%aém@e&{@ﬁc&ﬂfa{ ggatqaést abutvaby, Mout he
encoded protein, g@y lity to i munospecifically bind at |east one

epi t ope of aSi?X@_bDBt yplumt Bél?év) abaut 9%, dbowrdnebiousiSie abeuh?'Guersidentical
descri bed her r f hni ques known in the art.

[ 0151 n certai ﬁée %ﬁ#‘g ?ﬂﬁ%y%ﬁﬁ &EL%@ g%ti bodi es of the invention
conpri s@126] | east momethdt éfibaReO TR ﬁi’@@ﬁtﬂrﬂv&ﬂﬂcﬁﬁbﬂfviﬂe@' AMJisbREIdOMt{hERRbr

By "optimzed CDR" is intended that t e CDR has been nodified and optim zed
sequences seﬁ}“éléﬁtne@ﬂ@a& &dgregnt thieecof gempripiag. ennsisHpe esssatidinel. vy cansistiig ¢f an

and/ or anti - t

conpri si ng t e op%ik?'ﬁ%iﬁelgH %é&cn&k Jﬁlawf%ﬁgc(tl Vi {;"mﬁi'}\?j g%%i‘?%g%)oc ?%lbe
activity" ca@DR@QquﬁIeV&Bﬁomainyhas/rurcdimmob.thcatsﬁmemeeth israrleasobdite8 bRl dbowd ng
activities assomated . bl ockade . interaction with its
recept or restn’pidhgut ?loﬁ’n%@ruf 8? é’né‘%"%%%’ Bb‘%:‘élw/ah‘éo'ﬂo?gl/l’ Abrul 9Bo e identical
cell magr atlt(BI’SE e NYQ %0 031099PCT/ US2011/ 050177 - 41 - infl aned

ti ssues and germ nag\I centfer tormation (e.g., in the case of autoi mune

di seasd®9)27]i nhi bi i am)tbefr eabeimentelthe praskmtf @wertiomn pavitiea binl 1sb})atdd0arﬁ1|bbd;,adr in

oncol ogi cal disorders; .or any other activity associati].
CXCL13- expr eaé‘é‘g"ﬁ’gb‘ Pg fragment ¥he@xf:ﬁ‘i‘§%%‘flg’v‘?‘{nﬁls€% eseain qB’evgtOf CPBUTHE At

decrease in f {YHlifThea®y @ﬁahﬁ YaRhbldidBRAREEV BIRAMIR! {hetd thB VPfPobiin has
expression, including, but hot limted to, certain types of autoi mune

di seases (e.an amivigl acidpbajusedeethotissat least bbouti &0%.eabgut, 85 e albpmatt G108o, aabottr $3%s) |

syndrome( sPouees SRt B Rl S Rc b 30a b L SR T of
cryogl gowtginem a mMaotheaS&hbddiment RhdBRAbAL inSeftionl présideBfMCibRkd ali#l%@dy be
dermat omyositis, and Myasteni a Gravis) and certain cancers (e.qg., Burkitt's

| ynphoma, Nmmlgmdgkdmg frogmeno tf@reommpngmg»mmals(l@g gssentgllyt of, or pARSTsting of an
| ynphona) , n S t a
and pancreatl C u&grg) &ﬁrl%ﬁiil}é% %‘}ﬁp"ﬁ{:}gﬁlt%ﬁ% a'?n gnh:ag ’E%E?g_ 0}'{@8 a l‘fﬁspgn gfﬂér

i nf 1 ammat or yCORs @RS Vil comag hied axc@ﬂaa@ta@rd seqﬁ@eé lidaﬂudamiuee@dfdrrlf Iz,ammtc@rsy
di seases, e.g., gastritis, ulcers, and gastric nucosal |esion

Pol ynucl eot | @BENEHG#TIAY a%igh pybstex@ns.do b&dPRZ o1 6@@@]01@@@%%&@15 erh}ent | on
al so prgyiges forpniiglgi exﬂt‘}dafgm&gi i #erger?tnﬁ\iggﬂtﬂ)% Uldes %qsérgtefanén‘n'ﬁ?g

of the | nventi on, or antigen- ment s ant S erivati
t hereof . [ Olzﬁﬂkdnnbmxﬁ@ endhaaii therdof ccbrhprmngsmnslsnmg/exsbntmllypasfomr dessiding of an

i sol at ed pol.ynucl eoti de co S nsi sentjal or
consi st i nS df%%u%&tb@ﬂe @e?ﬁ ééﬁeo fia eaff? M%@gﬁmm v aw@ﬁhpw of the

vari abl e dorgpRs %Y%&V@B&ham%@ra‘ﬁ Alind %Eeq‘a%e Rentidle ¢ f0f 11563 Moy 5
domai n has an amino acid sequence that is at [east about 80% about 85%

about 90% alvosdrv@bshanzibo atid 86b4titatiumss toSHQ [IADENt4, 98666.about 99% or

ident| 0 a polyn eotlde sequence sel ected. from L or . of
sto | 05 o Pl MG SpiTRar T Bty tiophSOsis die PG A GRD o
provi des an dnﬁé@nﬂi&ﬂn@ﬁh@iﬁ%@ lt}i%%o? @B8mprising, consisting essentially of, or consisting of a

VH domain that has an amino acid sequence that is at least about 80%, about 85%, about



conprising, consisting essentially of, or consisting of a nucleic acid
encodi ng an i nmunogl obulin VH domai n, where at |east one of the CDRs of the
VH domai rwpopdl3eved fromthe group consisting of: (a) PEATABRU1OSIPT i Si Ng
the am no acid sequence set forth in SEQ.ID NO 4; (b) a CDR2 conprising
the am no acid sequence set forth in SEQID NO 5; and (c) a CDR3
conprising the am no acid sequence set forth in SEQID NO 6. WO

2012/ 031099 POV4, 4B30NA05DbUATI2% Agbout PBIASAhaut 94%4 abe &5 Ve rbowi Je&ntaboutt/ %,

present inventiop includes an isplat.ed polyn Ihd8. Gopr4 S| . .
consi sting é’é’glé%p&)le/ﬂ R O‘Bfg,cg /g’r 0%3@@&'5?‘?%&%" §%kﬁg¢elﬁ§' gc‘iggﬁén‘!(\:]%%lelrr\lganaavﬁ
domai n that das;ad ARLHG 36nPriSagURR Cechbiad VIS ddinaire apéciAdulyt o8 phéferalutuily
85% about 90% about 91% about 92% about 93% about 94% about 95%

about 96% dbudstto® X Lbbout 98% about 99% or 100%identical to a

refere H donai n | ypeptide sequen onpLl.sin I : D
N 130G ei n an et Rl WSS Gl PR Bhogls o fied, Mot
speci fi cal | YanQpenPiffifs 8adnhedl tngrddl BotaplisingdondiSting Okbhdlly of, bucoimisting of an
enbodi nent, the present invention includes an isolated ol%au | eoti de h
conpri si ng, iowmgioglibuln dighs whpial vapiable demaiaohndl domayr 01W%§r it feastcong. phy the
encodi ng a VH. donai I - ; ' | lg@8s tahgiout
B0% about BSDAC ABo VEodh AR S g KOl eI B it R R
about 95% agEkabIGLO0%Bpasut 9T alstud Q6% 8Bout ik, tabOBR8Ygrabo @%b duridéntishl t o
a sequence conprising SEQ ID NO 2 ID NG, 12, wherein an anti-CXCL13
anti body corfprGl3Rhd- ﬁ%%%@&ﬁ@g@@&%’ég{e%ﬁ ki-cal | y or preferentially

bi nds L@l%cus. lhogl%gllér”exﬂ&f‘diﬁ%?@wg%cmt DS eRIdAS Bdlvided eNisbREEdPARBbAEs: an

p I c

i sol at | ynucl eo e conpri sing, nsisting essentially of, or |
consi sting afntigentbinding ragadnd trereod domgrising comsistiog essehiialy ofyler cenasting of an

vari abl e domain (VL .domain), ,where, l.east f 1 e%DRs V|
domai n has d@%%%@@@ﬁl&%ﬁ@%&a@i& dpraigy %é@fn aé@o&f eéeogf ie&%%ﬁ © hg(%le
about 90% abpRrlk R3fE VAPAhaiREAs APAHIN0%EH sapetde B804s aledst aBAKGS00S, about
identical to a polynucleotide sequence of ,

CDR2 or CDR3 of0 SEQID,I\E.
8, SEQ | D NG®5%5sbout 9&khdDt RiEYe, aliout POYE Abewt Pk aboetifde abent 2701 9rddsirisalnt
i nvention proyj isql.ated | ynucl eoti de conpri sing, consisting
essentially @féﬂgﬁg&sfgpi L(g 055)?3 nucl ei ¢ aci d encodi ng an i munogl obul i n
VL domgjgizzpher e B ahdiB&! erib&iifknt ke GRBEnOMmvEMtonVbrodideian isslassel acibedy dr om

the group consisting of: (a) a CDRL conprising the am'_rigl aﬁi d sequence. set
forth in SEQntigerNandige Grem@rt terrof SOMPROINE oFASISENE GSTHERNPh OT sEPLisEeRfett e

R T et s o
present i nveghindcidlquélrs tikn is skast abop@0ys ubbedSalebouriil%.sibogy, 95%, about
consisting 693650/?):'] aEtio?llt gy%?éﬁou?é&%??ﬁciu%gg‘%,goro ifder?ticg ’E:ol &6 IB%\IIS Qq%?gll‘ {‘9 a WL

[0134] In another embodiment, the present invention provides an isolated antibody or
antigen-binding fragment thereof comprising, consisting essentially of, or consisting of an
immunoglobulin light chain variable domain (VL domain), where at least one of the
CDRs of the VL. domain has an amino acid sequence identical, except for i, 2, 3, 4, or 5
conservative amino acid substitutions, to CDR1, CDR2 or CDR3 of SEQ ID NO: 8, 15, or
17.

[0135] In another embodiment, the present invention provides an isolated antibody or
antigen-binding fragment thereof comprising, consisting essentially of, or consisting of an
immunoglobulin light chain variable domain (VL domain), where at least one of the
CDRs of the VL domain has an amino acid sequence identical, except for 1, 2, 3, 4, or 5

conservative amino acid substitutions, to SEQ ID NO: 9, 16, 10, or 11.



dormai n that has an am no acid sequence that is at |east about 80% about
85% about WD 2012/ 031099PCT/ US2011/ 050177 - 43 - 90% about 91% about
92% abowo28ffo3aiout 94% about 95% about 96% about 9THUSaNMEW50198%
about 99% or 100% identical to a ref erghce VL domai n pol ypepti de sequence
conprising SEQID NGO 8, 15, or 17, wherein an anti-CXCL13 anti body
conprising the encoded VL donain specifically or preferentially binds to

CXCL13.[01861159] | a flmlidrheiboetifaect] mhenpreséh enpemgivanhcludsen ioiatéd ahtibdas oan
i sol at ed pol ynucl eoti de conpri sing, consisting essent.i al Iﬁv1 of , or,
consi sting oftigempijpding agiegnitheriseloemyisingyeo essefialbeph of prnsisting of a VL

I | eoti j I 9 t Y nab Y t
915 about oosp aunagubadipg, EREhefieR U ol APt Rg A gL, FR
about 98% a%¥usatBBB 1%y atkdd 92 Yod ebndtit @Yo, tabowt %eE bnued Lo mbois9Glg, Ha@ 9TIoNO:
7, SEQ 1D NO, 14 SEQ | D NO ,. wWh ' I - CXCL13 ti bod .
conpr isi ng. (HEIAEGIERPRH r?éil98%&98?§qra§§1n$€8£)n§bé%e%’n n G e ag et
CXAL13. [ O160kem3qhiibfis RAPHIHE! ROLAARSA 49585 hRRApaHARy R YrdUChBALy binds

i ncl ude additional nucléic acids, encoding, e.g., a signal peptide
di rect secreti(@RCbi3.t he encoded pol ypeptide, antibody constant regions as

descri erein,.Q t her, het.erol ogous .poly i cles. scr.i.bed herein.
A so. d0t30scr 1 eas o iinebafl AhEE Rl Bl B s RS ehumiGants i

i ncl udes conpo&itidnQas BeQi¥Rd i tHImOMBdPsf e Reseht inRentRAl YSWeh! Rehhd %1l retain

descri bed above. [0161]In one enbodi nent, the invention includes

conposi t i onsthe dagrdaddtipging prapesiies b tinprrpretcntideXghd3 gatloasy. fdethadefos makins

wherein said first pol | eot | de_ er VH domai n as descri bed herein

and wherein @snéll!baég‘e’%éar%s %gﬁgﬁeﬁélﬁ%%ﬁﬁﬂégl%gﬁéh%&é; a VL domai n as descri bed

herei n.[0888Ici i callethods COMpQBIcEhRE Ml BITIROIAP seGRAce BlE1aliGisSare SEtinkacdid 1h

of, or consists of a VH domai n-encodi naggol ¥nuc| eotide, as set forth in SEQ
1

ID N0 2 or the araneafoy exgains.nWaes iR Opsignads. ddP8-eTeqhpiquex ammlelecylar
5.7 [0167] TopdrGahiich 12ei e TS, el SOOI RO sbaa . ©F
pol ynucl eot i tes 82:4881:d92 N{1O85);0KunkRel @esalr,i Dadhdlss Enbend. AddB6Ti382al(1987);
e ot RS SHE B O aae RS, e oL TS g
ot hod Knoun 1t Te, Br o el o B e e b oo™
anti body i s rkfeoence. an:idﬂrycnuasl e@taimbeofeiatmdtmigo tdved snbstivatiynsnthat bl ast enffetted
from chem Callil)l)(/)gﬁ:gp glcr’gi%ftiyzo?%le polypeptide of interest may be found in the model of Dayhoff et

al. (1978) in Atlas of Protein Sequence and Structure (Natl. Biomed. Res. Found.,

Washington, D.C.), pp. 345-352, herein incorporated by reference in its entirety. The

model of Dayhoff et al. uses the Point Accepted Mutation (PAM) amino acid similarity

matrix (PAM 250 matrix) to determine suitable conservative amino acid substitutions.

Conservative substitutions, such as exchanging one amino acid with another having

similar properties, may be preferred. Examples of conservative amino acid substitutions

as taught by the PAM 250 matrix of the Dayhoff er al. model include, but are not limited

to, Gly—Ala, Vale>lle<»Leu, Asp«>Glu, Lys«>Arg, Asn—Gln, and Phe>Trp<Tyr.

[0139] In constructing variants of the anti-CXCL13 binding molecule, e.g., an antibody

or antigen-binding fragment thereof, polypeptides of interest, modifications are made

such that variants continue to possess the desired properties, e.g., being capable of

specifically binding to a CXCL13, e.g., human, primate, murine, or both human and

murine CXCL13. Obviously, any mutations made in the DNA encoding the variant



ol i gonucl eotides (e.g., as described in Kutneier et al., Bio Techni ques
[7:242 (1994)), WD 2012/031099PCT/ US2011/050177 - 44 - which, briefly,

i nvol ves wbeosyastdvesi s of overl appi ng ol igonucl eoti des ®omtts2oilAgIPDrti ons
of the sequence encodi ng the anti body,'ynheal ing and ligating of those

ol i gonucl eoti des, and then anplification of the |ligated oligonucl eoti des by
PCR. [0164] ' i e iE i il :

anti body, - or e oa HRY mqf pEey e Rehi< Burae RAURY Giinethd piCRE, ul ot

t he i nventi ongatergympkengatey atgdns thatrcould Ipesdica secbnflagnmB N stradilie. See)jrece,

If a clone ai ni ng.. | ej.c acid encoding a particular antibody is not
avai |l abl e, E@QE%QOSEEMQ@@. the anti body nol ecule is known, a nucleic

aci d engegoIng t henioPady mE¥uie; ahgrixeally vhdhdesbldate, 08 o OlAbRgshdlr &M a
sui tabl'e source (e.g., an antibody cDNA [ibrary, or a cDNA EI brary

gener at ed f ramtigevbinding iagmant therqufebiadity ypasitfiojtyAinaiude, beokmt ret fimitag tany
tissue or cells, expressi.ng.the antibody or.other. anti.- CXCL nti bo such
25 hybr | done BRRRL TR DLV E andn 0 Bl G U PE HpTrRE A FecdtndY
usi ng synt het icellPbi BeEcdsNY el IChroh flbdtRInt RsdRE apoptedisl afay £ EIISAf askii, apAURNCE
or by cl oni ng( usi ng an ol i ?onucl eoti de _probe specific ?or the particul ar
gene sequendike: Gep.dint §ayple. ich assaypnisdossa anf W93/ IdbRE Bhibeaek, mpawnity
encodes the antib t ty- j . il i ¢ acjds
gener at ed by@@'%(%gﬁ %@%@%cﬁ?&%é’s Ir”ig%}'%o?gg? ! 'olél%nfngﬁj\g)%g’?@lra Eangbsei %)g
any net hod vl |J knewholi N6 48214328 (20060 Wase et g, Bisdde o7:34e8-S SMU 2008 ); adnd
correspondi (r;ch; am no aci d sequence of the anti- CXCL13 antibody, or

ant i gen- bi ndPHEPdOP G Aent imrpatal 4A£(2):d240d 23300k all pé Pdigh gre hefsinangerpaated; ¢ s
nucl eoti de ghce.may be mani pul ated using methods well known in the art
for the mani gul ation of nucleotide sequences, e.g., reconbi nant DNA

t echni doe4l] site Wheedisedssedihaganebéther da@Rartatudar podgeptide) incdduding the, cohktent

t echni ques describ in rook et_al. (1990 | ecul ar Cl oning, A o
Labor atory WERGE (ORS VAT QORRE GoVindoPEbAlslasS Batghy et P,
Har bor, N.Y.ahoaf1he o,%ﬁﬁzg‘bl%fea@éu %(())‘ﬁ)g%mﬁ %?‘%\?A%?% r90%fa16§’1¥t?1%%§ut' 92%, about

Mol ecul ar Bi ol ogy (John y , NY), are i ncor porated by
ref erence hei3éb,mabont PhBL mbeutt 3%t abwsy 96V abeute? B catzmt 98Ydiabguth@Piongr even

di ff t ani id . . f le t .ani id . :
Subst 1 L ut i omeottyZyep; BRIEL % pap B BT PR RE! el b Rl By podeieapined asine
encodi ng an pgthbd<adlebdpaitdd ProlitamBLSBWAR knBw in tiRMredich ROMLL n6f limited to, the

antigen-bindi ng fragnent, variant, or derivative thereof, can be conposed
of any pol yrBEoHUd] mogtane(Wiscorsity deaweped Hoalnisk Batkage, Vemioo ¥ fen/nbe Genetics

unnodi fi ed or or di f.]. ed RNA Qr._e I okynu i de
encodi ng. antyeerarafy LIRAoR A it i S AR Ao iy MR SO B0
derivative tBESEUT @atHe60640MaftshyofloorMBin2éX1SHh B8 10 MR d820941)08B1 Appl. 45
- single- and doubl e-stranded DNA, DNA that is a mxture of single- an

doubl e- st r atdal® 2§89, tostind) the. besh seemesb P6 hamplogy e twaen, tWaneqrses- h J¥hans

m xture of sj u - r.egt | I 1 Sing
DhA and R P BESHEL ) B ook oM et WA B RRLER, AERELS O
or a m Xt ur epasticuddrngleencand fdoehingplst 956 désahticalgioon seferenceaskduénoeaccarding to
pol ynucl eot i ge encodi ng an anti-CXCL13 bi ndi ng. nol ecule, e.g., an anti body,
or anti gen- BNHAIGSENYE SRR | the eramgiers gire fishi Uatourss tHeh et s Peseniagrpysed
of triple-stgapdes LAAIABE oFOMBE il MhNAF He ONARE RNAIEhdNRd (Bt
pol ynucl eot ilge feiﬁco I ng an Oa%lt@- CXCL13 bi ndieng rm@ec‘%lgﬁér{gpé. g.e,%1 ant i oofy, or
ant i gen- bi ndiapg ifi regrdegy, of/ aipi @n% of thetetotal atuimteer tdfeareind , acndsy inatheorefarencai n
one or nore nodified sea or DNA or RNA backbones nodified for stability
or for ot hers**IEZEHAS 25OKB8i fi ed” bases include, for exanple, tritylated
bases gop4yynusualFHagEHoSUCHT e PREGMCinyAntVR, | Bl¥er®l sdiRbidel GRhLRNSnHAbCDE
made tg Dl\zll and RNA; §§I%85, " pol flnglgl eot Inalle" enblgéarcees f:ér?gm ga[ I y,@n b
enzymat i cal |determinedeusiigthecSmith-Watdinhdre Horhology .search algorithm using an affine gap

search with a gap open penalty of 12 and a gap extension penalty of 2, BLOSUM matrix
of 62. The Smith-Waterman homology search algorithm is taught in Smith and Waterman



[0167] An isol ated pol ynucl eoti de encoding a non-natural variant of a

pol ypepti de derived from an i mmunogl obulin (e.g., an imunogl obulin heavy
chai n porwpan124131099ght chai n portion) can be created byPCmtuse@u®s01g7 one or
more nucl eotide substitutions, additiong or deletions into the nucleotide
sequence of the immnogl obulin such that one or nore am no acid
substitutions, additions or deletions are introduced into the encoded
protein. Mit@osDnadnmeyppbeMatht 2a@0e8d. by V&ﬁ@mdmydfdre&i&npmu&ﬁ‘fer $oaha aderence

Coner vt | v Ko Ldd B LS ﬁﬁ&??ﬁ' ARl YRR R E LT
am o aci 4 ) d4as ¢ Voo F45 90 PKOLE) RSicR0E 0L, Bty EPRARLRE AA1E0 1A
et al e ecul es,

di scussed in ereln ariti - I ndi ng no

e.g., antibaditell,af fewhes B,rasefaMas# 3.4, oamengbamblomtldngsﬂnagrrent s, variants,
or deri ves thereof,. furfher be r i nan

het er ol [ﬁg&]s pol yH&pPiegise e‘inffé} Rﬁru“cwreé’ gg’ﬁﬁgt“%r g@ﬁﬁ% ‘%aﬁﬂeﬁl%ﬁﬁlm hipsingy

(including coxel entananains aRValsRBd @@LwaBrdciamg)acholtpfale;y&faatdndfﬁm%elo&fher
conposi tions For exanple, anti-CXCL13 antibodi es nay be reconbinantly fused

or conj ugat ddctots. s oiriabls aysia ehd sarbbad@reurisrre presattiin theagslagee.anprrticular

or Loxins. dabPeangs B AT oRENRIHHR S0l o P otf ot S AIF sl
89/12624; U. Fpicglpd?éﬁonswﬁat Rzt 4hé1O Biol ichl ERtBP AR 1ad@ in suitable environmental

2012/ 031099PCT/ US2011/ 050177 - 46 - [ 0169] Anti-CXCL13 anti bodi es of the
i nvention, condiiong e bmqi@ningmr ﬂafg igon o4 randin¢ X CLd B @@bpdlgﬁlaaelsse@lm@f%f,

may i ncl ude Lve a nt
of any type lﬂfr{ r%?ttgcﬁém%% %IH bo%e%g%coﬁ tﬁﬁﬁo%obﬁﬁen a\§ t’% %%lt}][?&g%rg
not prevent defigatationadingsugali mgwaai (glfxésiibdon)For bﬁ&ﬂhﬁpk@pldmﬁnta’mtm(ﬁycm
of limtation, the antibody derivatives include_antibodies that have been

modi fied, e.gych apylinyly RhoyPhats. Asetyhesups Aandothe ey y ltamey s he SyEBEYEAtYoN,
am dati on, 0 c
cl eavalge, i nfgjaé%ét)%%g{hc% P%F?ragw%g%g’t gﬁ;egﬂtg%{eflrogugg ck)a{u gﬂleﬂﬂ’aﬁbﬁp.ﬁre QE&,H&%}Y&'
numer ous chetmou:lgh podditfanslatiomah s proaysshg  casteinedod uhe byrokdncdng hesth mthanesuch

i ncl udi ng, but limted to eci.fi ¢ chem cal cleavage Cet | ati.o
fornyl ati on,medi Catjq R4St nirpdliseddn adirey I PpRCYRRY SHEHIRGH G REN e i ded

non-cl assi th AR SSan dnB1TREAMS bndBdyl3ePhadinng 1084 £Hk ﬁésueﬁ -Hoperties
anti bodi es of the 1 nvention, or antigen- binding fragnents, variants, or
derivati ves dfitbe eoffi- CX@hlbentcbndp(me@ooﬂemm) émscm(pp@emddit soctesoifsatienrs by

ti de bond f i t. d
ont i - am BHLEHTO G ot R 20 oG e Eitioh S s G cr 6 o HgR Bk

exanmpl e, antthe G&id3 ofMld psﬁpaﬁldgayn lﬂfb meisi BeayRY P@khér 2ndPiOsHE $98ho asidCh
as posttransl ational processing, by chem cal nodifi cation techni ques

t hat are welmesiguesvin thechainemay be n&dd‘tﬁdrhymmdai@ms tsayctime opethgr @é@/@hza@@d,

basic texts e deta nonear. |

et on ) P BotyBe Rt b LIRS MR PEmoRR M bualPadflic®. XN R Ss
bi ndi ng nol agstl @ ndtriektiel t@ de@ﬁed)pﬂipbﬂi%s tqagktbﬁmeng §eeifiidy rfor @maLB binding
si de-chains and the am no or carboxyl termni, or on noieties such as

car bohydr at exfinify. apglior G3Clalobleeking é%fl‘tl‘ﬁ{&fio mRbresnaye the palypyptids gequecass frem
may be present \ ar, eqr l,sites in a given
anti - CXCL13 B at ﬂu&b&f%@?%m,&rs%hg&hgﬁ \\g}ieiﬁ%gﬁr?'?%qC?(%LTg& I'ndi ng nol ecul e may
cont ai rieddy typeﬁaeohﬁnpdnidesawb@ﬂaﬁna}Agm;dqzﬁxcmb,agMgﬂdhmgazfgﬁzhaﬁml esd rmy doie

branched, for exanple, .as a result of ubiqu ion, and the
cyclic, witHOSPRE %bﬂfa‘%ﬁﬂ aPFchFRyginedye Idpﬁ%%égggg’é‘émua‘ﬁﬁi%‘ﬁ B «hed?/ eg)‘é‘mde

anti CXCL13 hindin gﬁt&tﬁ:@y RS LarfahQMLROSH &Fi@ﬂrgéh@tah% Ay Qfetmmmc
processes or may e ma € by synthetic nethods. Mdifications | nclude

acet yl ati on,whicly h‘za‘idnﬁinmaﬁmmbmsyi @picony's antidetideom, anciov akt €neqaticachieatultof
flavin, coval ent attacgment o%@ Vtgme noi e'é% hcoval e at t achnent ot ,
nucl eoti de dF AUABBLiHYE FerMRR'S W5V AT éhihSIfRSYERHIN ACTYS LOMPERetopf 2
l'ipid derivaiiiuBacenfivalc 81@1&)0@&&@8@3&1?%&56@5%@1% prb¥drit MARINEO.
cross-1linking, cyclization, disulfide bond formation, denethylation,

formati on of coval ent cross-1inks, W) 2012/ 031099PCT/ Us2011/ 050177



- 47 - formation of cysteine, formation of py=oglutamate, fornylation,
ganmma- car boxyi ation, glycosylation, GPI anchor formation, hydroxyl ation,

i odi nat i oNQ 20td3ydoat i on, nyristoyl ati on, oxidation, pegpCattsen,1/oprior eol ytic
processi ng, phosphorylation, prenylatioyg-racemn zation, selenoylation,

sul fation, transfer-RNA nediated addition of am no acids to proteins such
as argin I ation, and ubiquitination. (See, for .instance,

Pr ot ei 9143 r uct uFlee epigtanbregian efranpngfeXCildd antibody mey be griaied toqltepeffector

Freeman and &g ( h 39

Posttransl at'i ona‘ﬁp%@ovglﬁgglr?t%pg/gg\%ﬁcﬁ?%%a% QP?%e?feylsn?%g'Acédézkzog?%lsg?d M
pgs. 1-12; Séatéﬂtemplﬂicaad)n Pubidahion Bz y200K/0133 1) 1616 -vaddéh (koR6y FcRatthtionsethat
al ., Ann. NY Acad Sci 3 48-62 (1992)). [0171] The present invention also
provi des forOHUtﬁ%‘iZ‘?)ﬁmH’I%lﬁ’ F‘Ii’éng:@rzr%’rqe%‘?pﬁ San anti- CXCL13 antibody, or

anti ger[lﬁ’!lﬂd' ng 2Bl ant@N@N3 arﬁfbog?ers' MR FY Boltfdfl B9 be 3RGaRd to decrease
het er ol ogous pol ypepti de. The heterol ogous pol ypeptide to which the
antibody is efffwem fuaytidre usingf tebhrfiquest ko om the ars  JSef edanipde, ttacgmlettoneor

anti-CXCL13 . e expr eSS| ng..cel | s, 0172 n.one enbodi e fusion
rot ein of  tRETAIEA( B, eSS pEpE HERL R AL et el S b

of, a pol yp%&ﬂl&ef&@&ﬁer Blhel ?foIﬂﬁb ﬁ?dtﬂ’ﬁtﬁ%%@dlﬁ@d Aty tREIEb ffnc‘fﬂ%lﬁg @Iméme
VH domai ns of an anti body of the invention or the am no acid sequence of

any one or noeadizafion.hén Wberearas Hsmay beﬂlaérwn%@éyemnm@lﬁcmt@m posistant with
fragments or,variant.s thereof ou eque

[0173] I n ano t}"ﬁé‘} taé%%\éenﬁgn mweraﬁus?%ﬁpprglg %%f EncpﬁluXI%&R{ qﬁe g%lﬁﬁlogqufea d
treat ment neindosishspéced aswediation @ifm EfifatGESytoRNE1 Yieb offs emdlﬂéaluysn@bf tm:r
consists of a poltypeptl de haV| ng the _am no_acid sequence of any ong,

three of theconsRaE IgglonHEAY Y 9 mogify shsublids Lidween @ eligopasshari edflmetles that

fragnments, vafl r reo 0 gignce
of any one, atq{/(\)olvfr}%ﬁreenglg% 8t Oecg%;@ﬁo?n‘%htg der ?Tdal Jr?tg ﬂ)ﬁ%%&&éfg anf

anti body, orfléxibigientThe reaultingtphysiotogitat iprefiley dbatdikibdny ,andnether biochemical

h I I I

oo 52" WAL BT o an s ROt b b
domai n of an 1 hﬁli
sequence of A 5 LS PR Yo IR IrARAM! fEhRiaues

i nvention orwfthmgnaMesexpdfimemtwwes or variants thereof, and a het er oI ogous

b ot o1 0L r eeporaie6X0E HgPabdes ¢b M Msayen dfsveamidy eBn PR ghnes
that specifigadikyd bl pdsyake I:@\?&?ént QRECHARInk %Pﬁn%p@@-rﬁ@lecdl@ tdf e AMBbELEUch

embodi ment, a fusion protelnfor use in the . o '
2012/ 031099 REAY ¢SaBN1 AOEDIRAt doesgnot picwemadke aotibody froressppeificallyebindorg to its

any one. _waroEPRF B TBP e aRepe CEDRE B e A e A e Ao R

anti body andntlnge amitivddRS| €hab eHMRNGRe®f mabifiedNEs. gt By  EINERSIaBibnMREryRktiohhe
CDRs of the VL domain of an anti-CXCL13 anti body or fragnents or variants

t her eof , andegyladiper phowbory gisny paydating, g@weh@élonpbiefl@pm protecing/blasking,

four, five i 0, i 0
correspond t%me%(p S’I"tg& uf ceeag ? gﬁgﬁ(ﬁt&i 5%:1 glr)@rf&léafn%rxhrg %{?t g of
invention. Migh€bds c&endcdmceleﬁdaeenmapue ogrrich eaebi hlsov@ntephmqwasnmcardmgabﬁto

enconpassed by the invention. [.0174] Exenp Iar%/ on prot ei ns r@ported in
the |'iter at gid liniad ja specids @emaal qlfm;vage REFI B CloTEY latigly$toi YAdtigpally, the
Proc. NatlL Lapon et al, Nature
337: 525- 531%8’%%%@’( g‘ﬁﬁ%@ﬁ’é‘r%%gﬁl&?ﬂ&l &Iiagsﬁ{%)a’??é é‘i 70 (1989): Zettneiss|
et al.,[0DI8} Cel | RBi"obnsety8hvOarBzio-B&Bsubi@bdn" @rode Bywhlobtthahmmomidmeeldue is

ol - 110: 53 Tassblith FOFBYES Al VRTELRAS Srle e S99 AN (Froulsy
aCP44 \(]ArE;z];)f OoNfZ%m?_Il'?) §017d§‘;e!;1t71%%1hé%8§51&§ @%ﬁ%%%ﬁ)s}_r}qg%ﬁe%w Ghalts bééﬂ' (ﬂb?in%é( nﬂhe
174: 561- 569 4rl99byje faBDles (rshadmkmmamdst wah bas@eemle GEalnSlBBg llylsme( mll)l%,
{1001y Fesdiisiienitic Sedhaing G duabitis Aoh 4 T5uin [0 eb G IRE PRARRM et
al ., J Exp. Med. 174:1483-1489 (1991)); and IgE receptor a (Rl dgway and
Gorman, J. Cell. Biol. Vol. 115, Abstract No. 1448 (1991)).



[0175] As di scussed el sewhere herein, anti-CXCL13 binding nol ecules, e.g.,
anti bodi es of the invention, or antigen-binding fragnents, variants, or
derivati we® 20t2e3e®P, nmay be fused to heterol ogous pol ypepriuses 1ios017ncr ease
the in vivo half life of the polypepti-dis- or for use in immunoassays using
met hods known in the art. For exanple, in one enbodi ment, PEG can be
conjugated tq the anti-CXCL13 anti.bodies of the.invention to increase.their

hal f-Tife i rfi3io (e SecslyeBhg 2RATagNe,  EHARINFe STERG OBIIO0EL) YIRRF: PRIHIGy

Deliv. Rev. p4neRi(%d0ainOfe ehlankle, Fhline, BERINETiBolewPite, ptHRRS 3fHbhf@nine,
30: 512 (2002). [0176] Moreover, anti-CXCL13 binding nolecules, e.g

anti bodi es ahethtmmineneptdpban), detagbranged -shdendhaigs {e-ag thenersne, vealinaniseleucine)

derivatives thereof, .can.be fused to marker seguences, suych as a peptjde to
Faci | tate (8 1ogapis T BT T GHASY (e echrome. | RICETITe clBatRaR Sridite
mar ker am noaRé&rhékivede URNGEohS can HeXiatrbileded dian@oRBPhloHE  alls Hfé%aﬁsoﬂ e dodthg
provided in a pQE vector (Q ACGEN, Inc., 9259 Eton Avenue, at sworth,

Calif., 913istjuencpyrueh s/ Hy3R09si@TMUSROnasins0d e resylgant raytanty cam e sereerasny

oL 1602 S B S HA Sphs SERSHARPAD, 0L i o
provi des forCxonvg viedihg pffidifyl eal/oro0X0L 18 bockiigi etvigy)ot ei n. Ot her pepti de

tags useful for purification include, but are not limted to, the "HA" tag,
whi ch d8#YspondsFarexamplspilt gossible; 9datredyss muatipny orlx in Arameeyy resions of
protein (WI sen: : : a af it .

[ 0177] Fusi on&%f (IJI?ED:% T%%(gﬂb!éf %rzg%tgtrzoéig ]Tglgil%%igélehet H%{i]i"gceg hlg‘?tg%(r)%sal\%\a Ibe kshlg%ori n
the art (seeacutral misaeskanlfattonsPat., hiNesno, or 1itthe, @6 ctaord ab AR dy3bilit¥ he bind

precise site at which the fusion.is made may. pbe se) ected enpirically to
optimze t hé‘nélg‘éf%-eltrﬁﬁsﬁ %PCSB?L%S&H?%O‘&“HB%E? é‘?‘%/fgf OcPHigHize fed &n %H‘B‘é@"ﬁ a

DNA encodi n%y‘bﬁ@oﬁl%iéhﬁb&%ﬁﬁédﬁchén.t NeiferhatRRH, SfonGitbutral thigeRRS mutbohs Ry

expression. [0178] Anti-CX bi ndi ng nol ecul’es, e.g., antibodies of thé
present i nvelter @n, amdibody's i apdity onbiind ganftigagnehltes location anfit mpstosilede mhd atetrals

t hereof, may_be used  in nan-.conjugat.ed, farmor may.be conjugated.to at
| east one. oA PUIPRGE TRSE D g8, ndhe FameopEReisy: PHde ol et pEmost
properties QfontR@trAPheGEHAR mhiRtibAE id likay Qo tRri@et DRE tRfigh QRis i9Mmot @h dbB&IGicNY
or therapy of the patient. Anti-CXCL13 binding nol ecules, e.g., antibodies
of the inverncqwrement. &hei gfeskilbimdierayt Moalgnbmeakle to desigmend test musant vizalpapdes

t hereof, can _be .l abel ed or. _conjugated. either befare.or. after. purification,
o when' pur 1 TREdrTSR moegliey SRR NS BuSegh i AR hifind b ot it &
ant i bodi es dfindihg achivignid. %Dim?ﬂ‘ov@ﬂﬁ%ﬁt@ﬂﬂ-dhﬁgéﬂ Beéhdinga gerBitySer StRhk& M antiydy
derivatives thereof, may be conjugated to therapeutic agents, prodrugs,
pepti des, prspeafipidy). dipdlowing mytagengsis, thejapreded mpisinogpy sutinglyhraxgressed and

oS o, PR Rl RO R, P DLTRRRE ST, Lo
immunospecifically bind at least one epitope of a CXCL13 polypeptide) can be
determined using techniques described herein or by routinely modifying techniques
known in the art.

{8158} In certain embodiments, the anti-CXCL13 antibodies of the invention comprise at
least one optimized complementarity-determining region (CDR). By "optimized CDR" is
intended that the CDR has been modified and optimized sequences selected based on the
sustained or improved binding affinity and/or anti-CXCL13 activity that is imparted to an
anti-CXCL13 antibody comprising the optimized CDR. "Anti-CXCL13 activity" or
"CXCL13 blocking activity" can include activity which modulates one or more of the
following activities associated with CXCL13: blockade of CXCL13 interaction with its

receptor resulting in interference with B cell and follicular B-helper T cell migration into



using a variety of techniques depending on the sel ected agent to be

conj ugat ed. For exanple, conjugates with biotin are prepared, e.g., by
react i ng wobkrdiane9pol ypeptide with an activated ester @eCThiSotiesEATh as
the biotin N hydroxysuccinimde ester. Simlarly, conjugates with a

fl uorescent marker nmay be prepared in the presence of a coupling agent,
e.g., those listed herein, or by reaction with an isothiocyanate,
preferably fihflomes 6&ubs asDidtndey daateforaaigri@at g8 thd cdsbef autbimmbd diseases);
anti bodi es of the invention, or_antigen-hinding fragnents, .varjants, or
derivatives iphigitiwrof capeer selbpealideration and ahilityse sprsadrithenselogiapblisorders; or any
2012/ 031099P - - ent . tkop:: f:
encompasses ST SRR TR KA KSRk B Al i G ARy el

i nvention, dre atribugeintold detirexge fin agridmics or veweriayn b disedsesl essoviatedweish CHETIESS |
conjugated to a diagnostic qr therapeutic agent. The _anti - CXCL1

anti bodi es, quqsaanngwiﬁimggﬁw (o dimmigedk roagﬁ?%ﬁlpst,ype%ﬁ AHtdmmiing ‘gﬁa?‘ifa@igy’es
t hereof,, canvigRips b 3GNaRhiiGR! (oY ! Rncliffatdid 28 Ris) TRREIRE SNRBitis, gastric
devel opment or progression of a disease as part of a'clinical testing
procedur e t dymphgmas, densplaitrejettien, jdgremsyndsdma (§8 )y Systemeat npust Erythedmatosis

prevention reginen.. For. exanpl etecti can be.facilitated hy coupl.ing
the anti- Cxésg‘gig?ﬁt’ivﬁd&%eéogy%aﬁ"ggﬁ%? ﬁ%qus @&Wem Heggﬁfsaﬁt vi rm%I ction,
derivative tjheeaRf defnfutdmPQiRCtall RIyasbsiha0fis) AR Rhndted £k al fkitt's
substances i nclude various enzynmes, prosthetic groups, fluorescent

mat eri al s, |lympheme.enNomddodekial sLymplsinggri AMAEdnt lypwhemaal(e g..r 2abtoigctNOET

materials, positron emttin tals ysing variouys sitron, em.ssion

t onogr aphi es,ymgh%m%)m?%fﬁl%oé%?i e‘eg‘’pacroi%%g%gfs?aée’mls]IJ %ﬁggi Str%n.ac%eee,so Sh(?%eaelkaarlrlﬁil e,
U.S. Pat. Ngandreddd), 909 Ctosnicdymbhofis latiicatia q@NLYLas R IUGAbIREr irflammatory
anti bodi es for use as diagnhostics according to_ the present invention.

Exanpl es of disfaseshsushedszifpiiepbogier dalechen sxused dMlasematery diseases ¢ jgadritis,
phosphat ase,ulggrg%ha%ﬁﬁ'&mgsalﬁ)%gglgetyI chol i nest erase; exanples of suitable

prosthetic group co exes 1 nc e streptavidin/biotin and avidin/biotin;
exanpl es of suitable fluorescent materials include unbelliferone,

f I uor escei n,IV. PahmesleetidesiEnodding &yainr@X €L 18 oddmoilee, di chl orotri azi nyl am ne
fluorescein, dansyl chloride or phycoerythrin; an exanple of a | um nescent
mat er i g0131jcl udesTHeupicsalt ;inexaiop| dso pfovides! forinuekeieatid madleciled snéoaligdeti-
luci ferase, |uciferin, and afqt%ori n;, and exanpl es of suitable radioactive
material i ndibik 1] omibodis oF R injgntiony of apdygen-bindingy | frements; - wekientss or
bi ndi ng nol edéﬁ'vﬁﬁve%t reofdn antibody, or antigen-binding fragnent, variant,
or derivative thereof, nmay be conjugated to a therapeutic noiety such as a
cyt ot ofDh§2]a t herlapenst embadjereht, che pressdi oaehiioe pnetidds armsolated polynodeotider

cytotoxic agent jncludes any agent that is detrinental to.cells. {:IO 83] An
ant | - OXCL13 SMRISH Fonaisiie SSERHALlY 8 SheSBONYNE Gt ArYClRiE-a5ichdrrgiimne an
fragment, va&i&mﬁgf}&um;*%hw&kha& daﬂ%lgqfonaa% ?ﬁ?%@hﬁﬁ),%&?%ﬁ%ﬁt babst ag by

coupling it to a chem | um nescent conpound. resence o
chemi | uni nes¢leRs of Ay ¥l demaiaX@s k3 dmindiastyl saguerng| that is af heast alarué BV n abiowy

detecting thg,prese of, | yminescen t hat }se b t GOour s f a
chen cal r egg?t/ﬁc?ﬁ .Ou@%”rﬁbé) gtugi L paj\t?(}ult g%ﬁ’a?ﬁ%}“ %Z & &ﬁo%hbrgr# %B%]ir&?g s@e"rﬁ t“?en?lcal
| abel i ng conpautsnuRIBiilieiBquehce ded@tddiraral GCDR heCDRRtJr CIBRF b SEQUID R§): & or

i mdazole, acridiniumsalt and oxal ate ester. WO
2012/ 031099AET/ US2011/ 050177 - 51 -

[0153] In other embodiments, the present invention provides an isolated polynucleotide
comprising, consisting essentially of, or consisting of a nucleic acid encoding an
immunoglobulin VH domain, where at least one of the CDRs of the VH domain is
selected from the group consisting of: (a) a CDR1 comprising the amino acid sequence
set forth in SEQ ID NO: 4; (b) a CDR2 comprising the amino acid sequence set forth in
SEQ ID NO: 5; and (¢) a CDR3 comprising the amino acid sequence set forth in SEQ ID
NO: 6.



[0184] One of the ways in which an anti-CXCL13 anti body, or antigen-binding
fragnment, variant, or derivative thereof, can be detectably |abeled is by

| i nki ng twe 202281499 an enzynme and using the |inked prodect/tisnoans@nzyme
immnoassay (EIA) (Voller, A, "The Enzddre Linked |nmunosorbent Assay

(ELI SA) M crobi ol ogi cal Associ at es QJarterI y Publ i cati on Wl ker svi I1e,

., stic r et .al
31 507, BIBAC 107g) N ST Gkt (B mrentRl i bniln Bhyaesarttyl BregpBlMitregtice
(1980) EnzynenipisiipgasasytingCRSchifAES of Bﬁceon"s’ahﬁ% of il auclelcsadik @ndodihg al VH
eds. (1981) Enzyne | munoassay (Kgaku Shoin ly . The enzyne, which is
bound to thedomain dhatihes asnamise Aeidpequenceathet i athicast abppt 85i Abaut Kabetabatte,

: h 0 o
ot ety whi o e SRS, Sa1 Bl o 1OBR 1AL, BBpbsRLABHERO®, SBEM 57,
fluorimetri cabout 98%i shoat 9I9@&NSsL 1EO%yﬁdmtmﬁ1| wh acaferbieceu ¥&1 donatle tpebipaplide

| abel the antibody include, but _are naot limted to, mal ate dehydrogenase,

st aphyl ococ cSSAUFRSE | @ryEisings FEQ. HD N@; & ar SEShePaNE: Veé@%er%lpc%héllm XCL13
dehyt hogena opho v edbrel; h

i soner ase, ﬁ%ﬁlggérbggﬁ H’Lﬁ*%@ o%lad%g:ga&gl\{(}gl I nelgh & @all Ok qggfﬁgf‘gglﬁ%g"té‘gds to
gl ucose oxi daX¥€L1Bet a- gal act osi dase, ri bonucl ease urease cat al ase,

i 01 OALFEly e BB SHOCHBe A UORRI TR RO B AR CoRBHEAe

whi ch enpl OYCo%pﬁﬂh%anﬁ:ﬂétﬁlgs e@%ﬁt&aﬁtyeoﬁ‘ Qr ddMQisBAZ W nlAGERCIIORNERNn@lasoHbe
acconpl i shed by visual conparison of the extent of enzymatic reaction of a

substrate i rdcmmpawh@m thietiolgiuglebtide yeqneeq:ﬁarse@t lsastrabiantd80%] At 8584, @b@u‘fon

campl o by TabrRe TUR POERRE R Rafa B &t Fhodishr ARSI

anti body, orabaat O8N akiurdiony (frrlélm%?[Hentlt!zﬂl’tb%niequél{ced%fﬂpiﬂidgVS’EQ e Kok 2 bt
is possible to detect the binding molecule through the use of

radi o m‘runoaﬁs%@yﬂ)(N@A)2 (eheseinfagrangixaiplé3 ambWrWr(smtbﬁ en@sé)VH domain
Principl es ngé e ai ning Course on Radioligand
Assay Technl 8@9‘?% Qf%ge?:l??% b §§Iyoe€§/()?:,ﬂi\?ml ch is incorporated by

ref er erjoeséjer ei n)in Jdiecembadodiarat, lt\he présehopeveadon peovdédseat ebldyd pebnscleotide
including, but not limted to, %aim‘ra counter, a scintillation counter, or

aut or adi ogr g@ﬁprlsmig@pﬂﬁtl%t$seeg NP bloﬁd‘?(’r‘i‘ﬁlsﬁ’ﬁg étfuPenucéelij ac“’arﬁ‘?%@@' angy
antigen-bin t v e L
ot ot abl'y | BRARRBEA e T taricBlo AhKTLY RobARD here A1 SR 6 the
ot hers of t HeDRanf tisanVdedsraindms ahhemsieo meidaiequerwe tbet atat dedse abdud 8OV about
2012/ 031099PCT/ US201 5 e bji ndi | e e usi uch net al
chel ating grgg&b %83 %{/O aﬂ&?%?\%{"r%@m;n)gﬁ’eﬁl?%gg %‘bng‘&‘ft?é%/‘fa?g%}trbg) 0, OT lachiical
et hyl enedi arg, Q%&}ﬂlﬁ%ﬁﬁé §ec§1%héiz 61’5@5&)1 Cb@ﬂdr@ﬁﬁ@'o‘ﬂ%@%} f[@N(?—Q‘PJS‘EQ?ID RED:
vari ous noieties to an anti body, , an anti-CXCL13 anti body or
ant i gen- bi ndl|5ngr SEQJPENO; 1¥.ar i ant or derivative thereof, are well known,
see, ocl onal. Ant i bodi es, for . ting of
ST IRl W L N R Tt K MR et e
Rei sfel d et @mprisio@ntomsistide Tsschfiflly .ofPRr chdisify dfeh| siddmRld dheodidd&h)
"Anti bodies for Drug Delivery,” in Controlled Drug Deliver ed. Robi nson
et al. (2nd lémnuno gbn ‘6ekd@émam| Whetp, atplgasteas- oisyf)e Chisr pé the1 §gpylomain is
"Ant i body r R VI
Monocl onal an tﬁ%gl%ﬂl%l S %@ {)ﬁé@n nflacar?;jai\pfil |¥}%:ea ons C%évéfque&e

Pi nchera et sat forthDim SEQESIDBBJG) 9 dnab;y®) ., CBRQLUohﬁ)rlsﬁigdhEuhﬂﬁ@aHﬂQé@%bé ¥& of
the Therapeutic Use of Radi ol abel ed Antibody_ in Cancer Therapy,"
Monocl onal  ARtth i dEQLD JP: d8nansk (cha (A3 epmiripngrthe aapgo a@d secalan%meﬁ foath ig) |

Academi c Pr PRo303-16 (1985); and Thorpe et al. , Immnol. Rev.
62: 119- 58 (%’%)I \? Expressi on of Antibody Pol ypeptides
[0158] In a further embodiment, the present invention includes an isolated polynucleotide

comprising, consisting essentially of, or consisting of a nucleic acid encoding a VL

domain that has an amino acid sequence that is at least about 80%, about 85%, about



[ 0188] DNA sequences that encode the |light and the heavy chains of the

anti body may be nmde, either sinultaneously or separately, using reverse
transcri pyvase1223tIdNA pol ynerase in accordance w th wel PCtrusasiedinpds. PCR
may be initiated by consensus constant_jggion prinmers or by nore specific
primers based on the published heavy and |ight chain DNA and am no acid
sequences. As discussed above, PCR also nay be used to isolate DNA cl ones
encodi ng t hedhatdbootd91%,) afnut 92%, hlsans Y3 thabomg Ko, tabbet 586 ebbhedd% babani 880y

be screened C n i er r.larger honol 0go r.gbes, ch,as n e
congt ant re %Ht S)B%eébﬁf %f BTS\IA Oo%/bﬁﬁfg’g‘lc?ly?oplaaé rgﬁﬁﬁlﬁ rf@?‘a%g HO%%BW%S
fromthe celdguaiRkNGrig&ity QEQS s NQBN s’,nlslt, lhﬁkﬂr,twhé@ﬁlt frh %hﬁ%‘x@ﬁl??%ﬁﬁé@

sequenced in accordance wth standard, we nown techni ques set forth i'n
detail, e.g.commisitgethe encagled Vg- darhain eperéficallylcatprafgrenial helwodbioraXECL DNA

t echni of th . b het | di ng to th :
nvent | D% “any HGi REGLSTRAIEREY FEqrar bR pHEREEE R Atise Rt R R <
101901 Fol | oynijiisir)idoHsisding0Bssehtidliieof, S&l edribtigengtd queliceadiadlentoding Qv vde

anti-CXCL13 anti bodi es, or antigen-binding fragnents, variants, or
deri vati ves ddmgipoyvhergin theepalynpsisotids sequsachHH ginlgast edpitded’oe Aleayd i §do. taheut

anti - CXCL13 i i j,C h&S b 0 0
2012/ 03 1099%6}7”@%{&%%%’}}7 2 A’sgw-‘}{ 35‘&’ g@@?g)ﬁ /4 3Bt 930, about 9604, about 97%.
host cells tdvaut 98%, &uused, bolooddweiciine adegudned compriting WEQF [IANO:-7CEEQL 3
ant i body. [019Meconbi nant expression of an antibody, or fragnment,

derivative oD A&l &t eheFebID WOy 18, avhsaeipyanoantiCgt L Bhanibady empriing sy
that binds téﬁc?dédaVE%Bn{M GhbifRa éxcﬁx‘efé‘?&tﬁﬁ?%h{&s & koL 18XCL13, requires

construction of an expression vector contal ning one or nore polynucl eoti des
that er[0d6lH the afty bbily polgnoeleatifrsldgsuribed abddemey Gotengichue additional yucleic

nol ecul e or a. heavy or light chain of an antibody,. or rtion, thereof .
(preferably Eih &7 %%sﬁés Restgdrl Grepfidg i duheh teelionatl @%ﬁ&ﬁﬁ% POI¥peRtide:
i nvention hag:Begn cBRdalNRGiont R ¥REHI hakid R RRAJHGEIRIERE ﬁoﬁﬁ)eﬁﬁ&ésb&dy

nmol ecul e may be produced by reconbi nant DNA technol ogy using techni ques
wel | known idest¢ritedah¢reinThuslso.mes Hiseitedr inpmepardeteyl alspwhierei herbip, ékempeessiing

a pol ynucl eati de. contai ni ng an .anti body.encodi ng nucl.eoti.de sequence ar
descri bed heP&ron NS RS OMRER g Qb Sing R O HOR T LR Ry Ryl Vet
can be used gpgygonstruct expression vectors containing antibody coding

sequences and appropriate transcriptional and translational control
si gnal 4016Hese nenhods anhoidident, tlag leyeatiph eincludes; icomposidermisPmansindNA first

techni ques, t[fio?.fgr%uggefpgé? lér?cf; Qer'?:i %rr E@Xgﬁ?cqgotlidg Wvﬂe\r/ecﬁ ggg?‘ltristppo&/eq%gfgg3@62&0?@%5 e;r Ole-l

i nvention, es e vectors conprising a nuc

sequence encduhdi@ a3NdeBtibdib yreiDlagd Uvkersin $di¢ debdtRNbbAuclestide Biwddys @r VL
| ight chain thereof, or a heavy or |ight chain varjable domain, operabl %/
linked to a dovwibtasy dessribed hetetyr sSpRIGaHE | 4 FempPREitiqn cYvhish | eanpyisgtieprisists

encodi ng the egl t 1:he , .

Publ i cati on 0 Ba D8k0 ARt VAR o BihieiAER, plsdt oy SEQ
5,122, 464) did NOe Yaot ald, eatbnmi ViL otdotnhm-arbdingd polyayclbetidel, ofoed exarysle.s wuch
a vector for expression of th tire . heavy or |i in., [0192] The term
"vector” or @@feﬁ&c@ggﬁ%ﬁn@é&g&ﬁe%@%&%%#éﬂ%ﬁ@éﬁm&&ﬂs% din
accor dapgeyi th tie BIESANvANENbi8Ninfdls YRRHELR bPfind BOLAGUELAGT B theand
expressing ‘a desired gene 1n a host cell. As known to those skilled in the
art, such vdovartionmmy dasiibed lpbewbtrectAdiifiormilyt helygndenides rtbats energleofusion

pl asm ds, phages, Vir.use nd retroviruses. In general, vectors conpatible
b ththe' | noRREyRREdRs SHP Aot el ntnisape biio b 4l

restriction ntedsplited batid ihtét®ncl oning of the desired gene and the ability
to enter and/or replicate in eukaryotic or prokaryotic cells. [0193] For the

pur posd8163] t hi s Thevealynusheotidenmap bs readiced o oranperstused By sne methasykigevn in
the art. For example, if the nucleotide sequence of the antibody is known, a
polynucleotide encoding the antibody may be assembled from chemically synthesized

oligonucleotides (e.g., as described in Kutmeier et al., Bio Techniques 17:242 (1994)),



enpl oyed. For exanple, one class of vector utilizes DNA el enents that are
derived fromani mal viruses such as bovine papilloma virus, polyonma virus,
adenovi r \s0 20eBBea virus, WD 2012/ 031099PCT/ US2011/ 0B0T/UR2611580177

bacul ovirus, retroviruses (RSV, MMV ory/OMV) or SV40 virus. Qhers

i nvol ve the use of polycistronic systens with internal ribosonme binding
sites. Additionally, cells that have integrated the DNA into their

chr onosones whighpeiedhl, evbbds ithe synthesid wd ionerlappéngooligonndecotidek @ostaiding porabhow

sel ection of ansfected hqgst cells. The marker y provide for prototrophy
Co an auxot 1 coats apgriedde pedabanuireis gnd Ty ey gucletides
resistance Fe&dﬁﬁéﬁ’éﬂnﬁl@ﬁ@a‘ti@n%ﬁ%l?g%lt\]c‘gqm%%ﬁuclé_&ﬁie%&?@l@b' e marker gene can
either be directly lIinked to the sequences to be expressed, or

i nt r odud@&6eH]i nt o t Akernaimeslyed polypudestidengicodimgt anoanti-B&diltli3oardibody coreantigenay

al so be needed,for. opti | .synt hesis .of These el.ements, may i ncl ude
21 gnal - sequenieded TRl VarHiapeSeGuRe Ry af i ESRRiTT niy b ERRG om
enhancers, angldi€hBidNabn0A stitidlssurct.0 194 ¢6né @bA@inthE ARLIIERLE dnldediay ened
vari abl e region genes are inserted into an expression vector along with the

heavy and | iRgticuaantibedinsmahavailebieobitdentegquercef thenantibally siptachkess kaowag
di scussed abgyg,. O COULEGs ROY t%o%g,elﬁ?g ?d éﬁ%ﬁﬁc%'il t0AheliSef 3P ARG from a
eliciti ng expression In eu%ar yo{ll C e my e ugea I'n F‘f‘le presen

invention. BExaapkasut (8.4l laabirgibege CONA ilibedrider a RDIN AN®rdrQtgehérdiet €brh,Oor
pl asm ds pcDNA3, pHCWI/ Zeo, pCR3.1, pEF 1/H s, pIND GS, pRc/HCOW2,
pSV40/ Zeo2, WekicERdHpIferaliymix A BNA, isolased frame apy Hss970r( ollsiekaisrEng thsm

I nvi t rogen, | W : i i l.e.f
Vadi son - w <o, B0Ghel - Lot 3NAGBLAS uth BEhy el At 2elek 8 L TER
for those t hatibedyrbysRCR antplilficytidn giing smeiesic ipkimensrhytogliaibid forthé18'aand A aaks
light chains js routine experinentation that can be carried out, for .
exanpl e, by qfé_ﬁﬁﬁ?@eg%%ﬁgff%sa%%0 8RRtaAtatigte pawesneﬁillcyl‘lé&f@rp%?cm
sequence encRdk NEq@ntD MO &My, SEPURI DO {IBFe &l 2 RA JiAL! Baf¥nddass bren
prepared, the expression vector may be introduced into an appropriate host

cel | . I ntrodutibodyn oofotitchenpt@XGLd3 iantibodyhe Angsifiedeticlat@ancide grocrorp| iysRER by
[ t echni N t f skjll i.n th t.. T i ncl yde,
bt are not THATERPeonet ArenRedbin o ity bl oY BRHsHoerL kg m the”

el ectropor atgeon), protoplast fusion, calcium phosphate precipitation, cell

fusion with envel oped DNA, m croinjection, and infection with intact virus.
See, RilBteRy (1998)cethtnnelpotids seqpines gndponksproadisg aminovesd eegaieneedof the anti-

dri . . Ch 24. ..
oot guee oo BRI L RURER i B0t R S, TERFpRE o

el ect r opor atdegstminede ith asitle66dd Sedﬂaﬁ&oﬂhbﬂQ)Ghﬁﬁli?&ﬂ@feﬂaﬁir@nm@thﬁﬂi ketkridfr@ in
grown under conditions appropriate to the production of the l‘ﬁiﬁ\?ht chai ns
and heavy cHhb¢ ag fonthe makpyladon giourberside 3eQEoreT £8S2e0IMEBEE PINA tedniquegy

e e oo Ay PRS2 b Yy SR AR
or fluoresceSmebrask evalt 6990EMolsatdr &lloring) X digbofdtdIamiaii2iriodd. sColdr&pringt ry
and the 11 k%—'larbor Laboratory, Cold Spring Harbor, N.Y.) and Ausubel et al., eds. (1998) Current
Protocols in Molecular Biology (John Wiley & Sons, NY), which are both incorporated
by reference herein in their entireties), to generate antibodies having a different amino
acid sequence, for example to create amino acid substitutions, deletions, and/or insertions.
[0166] A polynucleotide encoding an anti-CXCL13 binding molecule, e.g., an antibody,
or antigen-binding fragment, variant, or derivative thereof, can be composed of any
polyribonucleotide or polydeoxyribonucleotide, which may be unmodified RNA or DNA
or modified RNA or DNA. For example, a polynucleotide encoding anti-CXCL13

antibody, or antigen-binding fragment, variant. or derivative thereof can be composed of



[ 0196] The expression vector is transferred to a host cell by conventional
techni ques, and the transfected cells are then cultured by conventi onal

t echni quesoto1pBo®ace an anti body for use in the met hodecaasestiosd7her ei n.
Thus, the invention includes host cell.gscontaining a polynucl eotide

encodi ng an anti body of the invention, or a heavy or light chain thereof,

operably linked to a heterol ogous pronoter. In preferred enbodj nents for
the expr essismglofandoddbte-graaded DNent PN Adthatsis ambtteieof sHigtiang dogbls-straaded

heavy and |ight chains may be, £o-expr LNt .cel. r S n
of the enti r‘ggﬂoﬂhﬂB@Fbﬁﬂgicﬁ)“}:’r@I’S&r Bﬁeed,sﬁa\gg’de %il{@éh@%{ (IJS\SV%%%JFS%ESI&%E{@MO
herei n, "hosdoubRLdtEindé®resisnd, hybeidl moldeales hevniyatsinge ONK SarkloRNA uhitemhaysheng

reconbi nant DNA t echni ques and encodiglﬁ)at | east one heter I_oglgus (ﬁgneb In
descri pti onssingle-giranssd s moge typieslla: dowblestranter fs Buxturoph singlsnand dagble-
hosts, the ter ‘cell and cell cul 18 hater chapsgably pidi
denote the s r&fq%%d %?gl!z)irrllst'i bgd?/&ﬁ{ﬁ(%nés% P%O ltty n?lgle?:‘flg%;é ggdsl%%cal%f ?ﬁe}d ot herw se}ngl n
ot her wor ds, moRegéee.y., e aribydepin aeigenbindife ftagmiehts varant, nederiwitivhgherbofom

spun down whole cells, or fromthe cell culture.co i ni ot dium
and the susp@fidEdcaased of UEL@‘E_P@E@W& ir‘é$19n§)?°rﬂ1€)rést‘@%§§&é_§§ \?é?’f’ﬁ’rhﬁ@g?@#s
may be util 'ﬁﬁg.tﬂéﬁﬁﬁ{ﬁ%tiﬁ@tahmg PLASh&SL FOhindRg tholebllg, Ju?.t Begbody, or
descri bed herein. Suc C

oSt - expressi on systens represent vehi _és by whi ch
t he codi ng sefjgembdasrlirgf fragmente striandy obderpratisie deateatn dayudse gemain| gnepelr npreed,

but al so represent cells t n transf or., Lransf.ect Wi t he
appropri ate Iﬁﬁ‘ilﬁéétqaﬁeé @oléﬂ%goggﬁféﬁgé@Pn@Wg%geaﬁr ﬁﬁpil%ﬁf/ f%?tggfu‘ieé‘éog’ﬁ-
the inventi o hdifisit bhsesHERMe] OF bxiF8ple Aty AE@ bARE ahd This@dl Ba8es such as inosine.
m croorgani sns such as bacteria (e. coli, B. subtilis) transforned

. E r
wi th r econbi Aaverictiaof enpdifinatipes D, E@lrazm t DRBA oandc B dthona Rolprusieotide)

vectors containin nt L bqdy codi equences: ye . Sacchar onyces,
Pichia) t- an??lbrﬁféﬁ%m%ﬂye%mfﬁ%a& yerggﬁ%lgoe&c&p é%iédéﬁgdvg)c 8rs contai ning
ant i body16ndi Ng SRAURBRAS: pblFaedEotRR! EndMEige ABndmhaatadvatiahh of ex gobipeptide
virus expression vectors (e.g., baculovirus) containing anti body .codin
sequences; plesived desim anyenumegiohflie (@8 @ RIS slobIkia AEaW ¢hah BRHPR 98 ih%ht
vectors (e.g.,..cauliflower i ir ) j [ :

o transt of PLETAPH AT AR Sy ol orkObP 5l HRERpRaY ! LHgin i)

pl asmi d) conddiitiénd®raatdibasdinte dti nglseidusaqence of theWAmunoglobulin such that one
2012/ 031099PCT/ US2011/ 050177 - 56 - nannaliaa cel | systgg&g&ﬁ.g., CCs, %ikl
BLK, 293, 3T meld ypinpackbsybsiutiens ARt obLpiFiens ¥k 17t HEQ Hetieadett ng
pronoters def] f ; ' I ¢ : kQbhe QeI N
b omt o) orPigh (USRS nAEnBEASARATY pARAS il Tt

t he vacci ni amuiageises®. aid PPORmhetijted | mutagertesisn  dhrblodibie neansetyadve mimino ¢sid s
such as Escherichiia coli, and in further enbadj nents,..eukaryotic cells,
especial ly f%’rbs“t“}*}@éo%&?ﬁé‘@?&ho‘?ﬁOrvm%‘ieélofl'eeéﬁﬁilr‘fo)iﬁ %‘tnogﬁ’tdirﬁ%g's'zélsrml ecule, are
used for the expression of a reconbi nant antibody nol ecul e. For exanple,
mammal i an ce/l s, U PrASCRHNEsS NI SEgaauary cells (CHO, in conjunction
with a vector such as the major internedi ate early gene pronoter el enent
from hvﬁﬁ@mfyt onegal Qi s ihSn@R KifiPShiveeMRFSS SO Y ST e Piddny antiédad] es
(Foecking et al., Gene 45:101 (1986); Cocke tt et al., Bio/Technology 8:2
(1990)). [0199] Ehebhbist of gid inverernsednfigen-pingdingi HagRpresewionts e get ek Vet

manmal i an orjgin, those,skilled in the.art are credite Lt R abi bt Lo~
preferenti al ﬂ’\gm&gtf@"f%ﬁﬁ@e’p{éﬁ‘ f“i“S’ffF"glra“ L *’e%é‘? ?%F%&%ﬁggé%ﬁg’?wg%@%e%% ill{:T}gi Ig%i
for the desi;.gd:9eRe RERLBNGS cb:QuBReEXRFIESEE doldieeind nobengbardonhgatioeeld

lines include, but are not Timted to, CHO (Chinese Hanster Ovary), D4
and DUXB11l (@hipasdeHanseder ovmpysifipest orDAFRRIHENARY-CHELR (Lﬂ%%\%@scé}a% Bl

carcinoma), CVI (nonkey ki.dney 1i.| L@ derkyat kMes. [t SV4AQ: T
ant Fgon) - VERYorBRNEE X0 e e R 88 G ralh e ke
hamst er fi br gfiast noBALBE/ ITB af Mus ok plilastt)dss, HAKg{ hadieterlidel,doreioxins.
line), SP2/0 (nouse eloma), P3 .tine s . 63 -Ag3.,653 e | gna
BFA- 1c1BPT (Besvierge Rt grhlatigns (%@I@YQS%H“((HL?rlrél%‘lﬁ%ﬁgﬁ%é%g;zﬁ%gzg% No.
(human ki dne 1 i are typically available fromcomercia
servi ces, théblﬁéesﬁgﬁg#%gg%gﬁzulture Col l ection or from published
literature. [0200]In addition, a host cell strain nay be chosen that
nodul at es the expression of the inserted sequences, or nodifies and
processes the gene product in the specific fashion desired. Such

nodi fications (e.g., glycosylation) and processing (e.g., cleavage) of
protein products may be inportant for the function of the protein.
Different host cells have characteristic and specific nmechanisns for the
post-translational processing and nodification of proteins and gene

o, o o . o M o



WO 2012/ 031099PCT/ US2011/ 050177 - 57 - processing of the primary
transcript, glycosylation, and phosphoryl ati on of the gene product may be
used. [0280]2hwosieng-term high-yield production of recegbiusant/oprot ei ns,
stabl e expression is preferred. For exapple, cell lines that stably express
t he anti body nol ecul e may be engi neered. Rat her than using expression
vectors that contain viral origins of replication, host cells can be

transf qOied] wi t h OhidEOOL Fohiteddiey of ppr inpentane oexpiges dimhng bagmedts,elacimeing s

(e.g., pronoter,.enhancer, .sequences, transcription tetmnators,

poi yadeny| atdrcifTERPES, thteon) Mg feFIdc, deravale Hiagrd gpocdifiet 6 uitigthe pgvalent

| ntroduct i ony@bhhB% Jrah@ iR dPihleRMAHNEE ERTHIIG!shieh Y cRBleRt ARIBRhQIRS Q¥
for 1-2 days in an enriched nedia, and then afe switched to a sel ective
medi a. The smtemt il antibedk dindimg ahteCXddolhi Remexapipds riutl noobyf say of dighitatiance
to the sel ecbi on ows. cel l s rate the pla

[ | t t | i i i nt
bt B S BIRNES | BRMB et ETIEVE b Budfke s By

their chrono
expanded i nt@y&Rllatibh,N@8etylhhb®, @b ephosshi b AGE 0 midatiBe, WshdatiAtion b
engi neer cel%)yl i kes whi chystabl g@éeygpr ess the antibody nolecule. [0202] Ay

nunber of sdinewm piotesiisg/blasckingygroupsi peefeolytie clpavegs, libkagnist a Iceliilarlgand, on he

her pes si npl Vi ym di I e / r . 7 ,
hypoxant hi neogﬁgrﬂré%?np%%s prg%gré}glgglye? rsacrlllér}#écggglé) d zaéé%ﬁ %%L%%%agéégtat%%ow
Proc. Natl. tAetaflqueSCiincliubAg,4BulOabt( i9ed) to apekificleslicatical cleavage, acetylation,
phosphori bost)él transferase SL,QWy et al., Cell 22:817 (1980)) genes can be
enpl oyed i n foruylaigprete. ohddifiprallyethe degivative ahpy; €pHalnapag, Of ARare Hopphspicele
resi stance cgn he.idsed as the basis of selection for the follow ng genes:
dhfr, which confers resistance to nethotrexate (Wgler et al., NatL Acad
Sci . U3B170: 357 (ABOXCIAHaimdiet nelecnuleRr ag., adaibbdieAofidhe HoientidiSAor 78itibEiR-7
(1981)); agpt,,. ich confers resistance to cophenol.ic acid | i gan apd
Berg, Proc. NAYIPE Amgdests, vapiapsygr %Sﬁﬁat’(Vfég%r?&?r?éB,b%‘?I%“@éw& 110 aclds
resistance t;8;jl8 QAHOGLY B??g@?de%cﬂ% oFnhddif&l pEire RaYs, 12, 4RBriddRBsterdd,
and Wi, Biotherapy 3:87-95 | 1); Tol stoshev, Ann. Rev. PharnmacolL Toxi coL
32: 573-596 (abdaByy caviiihiagamg aGds etheethas Ghao2B g@B2encod8Byminaradidyb Fga axample,

And , Ann.. i 62:191-2 993); .TIB TECH 5):155-215
ey~ 3003 Bt GRET 1 TS Pk B e PE pibial Presers o ur o5 hoUeaieiopd ot
al ., Gene 3Qirddssihd 98Dy cHRLiON IS0 HAGATIIA! tYcHANRIE thad atd el khoWh ifi BROFDI S@iht

DNA t echnol ogy which can be used are described in Ausubel et al. (1993)
Current Protroedifisations pbd wellidascriBed i bgsiq¢ atrandyingyorg dstatled mvpgrarhs, g veell

(1990) "Cene Transfer .and Expression” i borat ory Manual { Staockton ..
bress, N : B AcbRORmBte P A gl g0 ey CURAEHE Biedbrt ettt s
2012/ 031099REXCUP2 Birdifb @ibletute, ditludife fRS petide babitborlé| @y akni®@sid sN)-chains

Chapters 12 and 13; Col berre-Garapin et al. (1981) J. Ml . Biol. 150:1,
whi ch are i riddriberaming dsycarhaxg} aenin oF onnmpietich siich ancarbehydsates. [IpaaB bethe

expression | ntJ bo n I C .

amFJ)I ificati oa§$§4fcga} é)({ath?g\t/}l?ee%/v%npes gée @b@?%‘? %tg(ﬁlalrl]l§§ ﬁgg@%%ﬁﬁ?‘g{%ﬁ‘% bl?’%%rywée
of Vect olrs Bm%eﬁ,léls an s&erd sheplhn ﬁigwetm'(mi-gmmheoiﬁﬁpgeﬁabm&?maa, @Vna'derﬁeniﬁas
in Manmal i an s .i.n DNA C oni ng" (Academ c Press, ..\Vol . 3. )

marker in t HeXtbdf dindipgy PEYSFIAR PO Bper OF a&%ﬁﬁt%ﬁe,mﬂh@%ﬁ&é in
the |evel ofy;} iRk dIQLud 2L BL brdhchidd, o ScaflpIdlORta x]%%l} of I!raigui'tiﬂﬁt‘i(lﬁfg%ﬁd ths

nunber of copies~o e marker gene. 'Since the anp e gi on
associ at ed whashbe kegclantwitiody withoet, brpnduing t Cynligfbratrhedrandblrdycheail Icyclad auti-

i ncrease (Cr al .., Mol . 1. Bigl. 3:257 983)). 20411 n vitro
oot o e eidine fRlecye gt reuft frord poaiebgRon sl Bitehises O Maf be
pol ypept i despadte Pynisgitasticd FhetBIETRI Mydif@tibng Uhéludatdceiy144ddE TachlafiSHE ADP-

culture conditions are known in the art and include honogeneous suspension
cul ture, e. gibasplation,admidafion, revaekeor abachment of dlaving wovalewit attachmenteaic 2 demeor

i mmobi li zed or. entra d.cell culture, e.9. in,hollqw.fibers

e ocapeul davicn caiieg auiimert fLhdubipTachrliedBer AfiRE Svplenuiestary
and/ or desi rgrd; lipideordgliddeanaive! cialsnd afhdii@st GRPhOHhBtidylfnositblP¥robBnking,
customary chromat ogr aphy net hods, for exanple gel filtration, Ion-exchange
chr omat ogr aerYyl,IZQmﬂoﬁ?étl%@ﬁ diond f@mtlm@lg&wla@pa@r@mlqn afraeerlgmd forgsailings,
chromat ography, e.g., after preferential biosynthesis of a synthetic hinge
regi on pol ypeptide or prior to or subsequent to the H C chromatography step
descri bed herein.



[ 0205] Genes encodi ng anti-CXCL13 anti bodies, or antigen-binding fragnents,
variants, or derivatives thereof of the invention can also be expressed in
non- manmawoan120sid9s such as insect, bacteria or yeast oPCPpIES2M1108017%.
Bacteria that readily take up nucleic i ds include nenbers of the

ent er obact eri aceae, such as strains of Escherichia coli or Sal nonell a;

Baci | | aceae, such as Bacillus subtilis; Pneunobcoccus; Streptococcus, and
Haenophi | us fohatidna@eystdihe, Wolthaticr bheyrdptutapme e firlyedionh aimmekarborxhriessed
in bacteria, the heterol ogous pol ypeptides typically becone part of .

i ncl usi on badyesylatre hePEr snelius IBRlPR Pt hﬁﬁgxmfﬂmbelOii%léill%edr}ief&MlaP%ed

and then as Nt o i on .ecul e | e :

anti bodi es gﬁ@%@gﬁd&% %’ﬁgé%obbuﬁ%efggﬁb\n&?’l ? éeno e _pgcgctgé ‘e ﬁ%s%%&ﬁtl&f]’

t etraval ent pedyildtac escepMdtida/ QOI6RkIAR)n, shlF2DG], |tranbfecRNA ahediytsd endditioa of

nunber of expression vectors may be advaptageously.sel ected depending upon

the use | nt GWAER TGS 1eriries By RoieudIgoBern i wdies. (Fes) _fg Sanck,

2012/ 031099%3(&%@%6@&%@ MoR2ufar @f@g@{i&,_wﬁﬁn @efﬁ‘ﬂfcﬂ? WUant ifém@h Ach
, e gene I

a protein is to be produce or t rati on of pharnaceutica
conposi t i onCafipauy, aNl; b2uly etbl €Q9ME, Jolasoor ssdwh{1O83 )i Pasttanslatomat pCosalemn

f high levels. af fusi ot g t t j | i fi b
Gesiabi o Stbafsatator o @ bR M N pei fidh Sefts o Bl o o
expr essi on VRt queR2IE)( Ruidiesr o2t 45 NY BMNBDS:. 463:48%62(1985).) , in which

the anti body codi ng sequence may be ligated individually into the vector in
frame MP1HIt he | B prdemiginverfiom also pieaides foususian pproteaisn comppsingl iweantip| N

vectors (In d l.nouye, Nuclei¢c Acids Res. 13:3101-.310 985).; .V
fecke and SUNCHET aniBER?or Sfiacf s 138850 ey sl IR =0 e
vectors may I@E&@lo%&suﬁﬂﬁpépﬁd@x Ahe $RterSlo oG pdIPpepEiaPtd ddschathe fautibsdy igrfodedi ns
with glutathione S-transfetase (GST). I n generalL such fusion proteins are

sol ubl e and manbeussiylfopEunstien PT isciseivbite (a2 dheanti-6€ XKL 13 pobynspidhesmessing
binding to atfﬁgt ri x gl utathi oneagarose beads followed by elution in the
presence of Tréee glutathione. The pGEX vectors are designed to include
thronbi[0o172] factdn & EntHodatenteledvage mote@s ofotlichaitvehiien coapeided, acgeists
gene product can be released fromthe T mpiety. [0207]1n addi t%on to

pr okar yot es eS¥IKANY 61 i% cAIBTHBeS RPAYPCRISOhANg Hisming deHAFGApER ST any one or
cerevisi ae, Iﬂérecqu'ﬂlkpﬁgﬁﬁ'Iﬁ of %ﬁ%ﬁl‘cib&f}' rr% e tig)ﬂ ooy Xmﬂﬁ%i@%ﬂgnce ?f
eukaryoti c m croorgani sns a]Ithough a nunber of other strains are commonly
avai | abl e, eng.qgneRorcimose phgheoVilLsdorhQiRf®f Farantibpdye 9$ itha invensac oh dragmgossqr
the plasmd YRp7, for ex e, (Stinchconh et al., Nature 282:39 (1979);
Ki ngsman et V&F‘?{ltsé%ﬁﬁj%(’fﬂr%gfl?‘i@&@f’us Eﬂ@’rﬁg@fe‘&{enﬁff'., Gene 10:157 (1980))
I's compiy3| used.in thbfhePbABBlEhd: M £AMOCHIEG B ddi6in HREUiQROKic MAl S&htment
provides a’selection marker for a nutant strain of yeast lacking the
ability to gnahodsdisclygddpign cofmprises aomsists AFOBially. of440Tenswits PEPpolypEdtiges,

Genetics 85:12 77)). Th resen of the trpl |gesi S o cteristic
of the yeasthaﬁglét]tg%g %no ‘gﬁ‘%ufﬂceen&eﬁ’lng\ﬂna’etg Oaﬁtﬁgef f’@i‘?@%ﬁ%ﬂﬁw o'ﬁﬁréﬂ?la]fnoO?

detecting transticcRell 9antWody! Mriorhéhtd, Rariaks &t @eridtivies Yk ahaid/or i8N an
i nsect system Autographa californica nuclear polyhedrosis virus (AcNPV) is

typi cal |y ugestl sgsuancgeef ary ons, éwpr Buee pbthei gARgedbe Vindompinan grtowXGLd3
Spodoptera frugiperda. cells. nt i . i n

i ndi vi dual | yanlﬂﬁ & i dements H?(?net%i %n%?‘%¥%§e%g‘§§‘%8¢§ag?ﬁaeﬁe§%| y 8@???@%&8&6
t he virus andq@naé.ednustte embodiniedt, Dffusion AeEM gurpreera pdlopereiianiving tie

ol yhedrin pronoter).
POty pamino acid) sequence of at least one VH domain of an anti-CXCL13 antibody of the

of

invention and the amino acid sequence of at least one VL domain of an anti-CXCL13
antibody of the invention or fragments, derivatives or variants thereof, and a heterologous
polypeptide sequence. Preferably, the VH and VL domains of the fusion protein
correspond to a single source antibody (or scFv or Fab fragment) that specifically binds at

least one epitope of CXCL13. In yet another embodiment, a fusion protein for use in the



WO 2012/ 031099PCT/ US2011/ 050177 - 60- 1021010Once an anti body nol ecul e of
the invention has been reconbi nantly expressed, it may be purified by any
met hod krwarzoiz3tdse art for purification of an i mmunogl @bwitseommsacul e, for
exanpl e, by chronmat ography (e.g., ion _e@gc_hange, affinity, particularly by
affinity for the specific antigen after Protein A, and sizing colum
chromat ography), centrifugation, differential solubility, or by any other
standard t ectiggngstéc bad tichenept mdtheBtdiarosetl hereih eonpriséN 4 @ohgeptidd Ravisg the
met hod for increasing the affinity of antibodies ﬁ;géhﬁ ipéen ion is

di scl osed i rRMUNGacigSE@ANCABhRRYCAS: SHO-PISE O Mare AT fis. CIIRY o the XJd slomajn ofian

Tr eat ment C t : r O f %i]c% i i jd
chenoki ne C ﬁ?ggggtﬁgi@eﬁeg% ?@1 :H(?Eﬂ% en(?r%ig%l%' ?H%:j’etﬁlé’st%%%;rcs gﬁgﬂie
macr ophages.CDRs ofithe Visloneaie pf an antGXCRE] 1 antchodys of fragrdemss oa vembantetheraof,

i mune cells (e.g., cells, follicular helper, T cells, d .
recent!y- actar“g}d?‘t lgeéerﬁ’%(g@Fsr E"?Sl,yp?ﬁ@éﬁ fgqqeﬁﬁﬁcgge}%?r bly a%’!tﬁrle&?fg%sz&?xn‘érc@g%ear y
for mai nt enggrGre EHR(GFBINGe WP HSRLAVTEDS USah cIrkIPEI @ HIRRRBENRFibddy (or

| eukocyte trafficking and chenotactic migration as well as devel opnent of
secondary | yphor dabifsagmen)eofgthe gevaniinal Nuohtie rsld. moleeulex pnessisngoihess fusial 13
and its rece}Pttor CXCI?S have beeg bi | i catted into a variety of autoi mune

di seases (e. é‘.’ Flr’l@l?fet‘i‘fﬂ ECOLPEPSSi é’qE%]élé’,en éo.ng. , Corcione etal., PNAS

101( 30)[01A064- 1106 (289 NhsioSk@ting ireRirted!in thBhiRkdtuRahflale ftkickRo i< T cell

(2004); Magliozzi et al., Brain 130: 1089-1104 .(2007?5}, arthritis (e. ap
Rheunat oi d afedpidrt ((Gasceigae eé.qf.. PrRrofVad. eicadl Sci. Afthrdrt2936 2980 ARD):s P4

ol o aut Ao Roms S N £ P, T P 0 Ry e R T TR
al ., J LeukgyineidSl er.alQ DNBBTeB Il 28AY)I47-33% @9D0); gad By i ér%il.( dasye 844667-

H el mstromet -al.; Mzzucchelli et al., Brain 130:1089-1104. 92007
gastric | ymfHEnE90Ds deselestiy. (hoping reqepiopanWVatsen gt al., FECRYL) Fihnbl 0-fed -2229

M crobi ol 60Q; : ) ) AT 8116t | S i
etal ., Ki dn&éﬁt é?éaﬁ%%%g@%%’l %p%?g%lf go%g) Sl?ggj{)’ogﬁ)e‘lrﬁe gﬁ“&?"?ﬁg "f‘ggeﬁ
(see, e.g., @ard8el3ds (2990));)CDP8rand B71BMsbel36-B.1 40 E¢2 008y : 1 73 781 riSOr (089 B):;
al.), System upus Eryt he 0Si .g. eLnmetz et al., Lee
et O%g g ’| Rt%%“g@c?y 5{39-5?? qﬁ?@ %‘Eﬁ?é@f@f Ue‘féllﬁf f})%ﬁh%ggﬁﬁz‘ﬁ £ Q(g&e_ 97

, ac i i n i &; Craigr us
i nfection (sdg\éﬁ3g1. l)g;l@' ggggg’nno e!tr&gpi.o? ((Lé}l ooedn\é?ﬁg?gg”: ﬁ%%-qazgg(%o%') ,USA
Juveni | e der§6at0Sa5d9589 19%lor Lesslayer etlel Padi.| V. alnevural.. 27:288312886 61941); and

Vet sunot o et dPpel  Gnrudor- d 27608598 SREETS: Sl B Reliits Ridhgyond
108(2) : 432- GYRadOL /D3 BRIV US040 8504 1448 (Fb13). 440 (2006); Saito et

al ., J Neuroimunol 170:172-178 (2005)) and certain cancers (e.g.,
Bur ki t tI0E73]lynphords diseessedclgewhere hetedst, antiPXCLBY bouligy meboukae.¢.1 99dhodies

Forster et al., Cell .87:1037-1047 (19 Non- Hodgki n L. h ee. &.0.,
Trentin et A the AR drinfieer Shdishaghend RuiRRTS JemmRe Wrlqty oy B
174: 817- 82Gued06Teterdlo FRGUSIN peptidéd to, indrehsenHO o vivd hdif4i38 8f 439 1\pephdds) or
Carcinoma (e.g., colon and pancreatic) (see, e.g., Qunther et al., Int. J.
Cancer / | @oF726e 7ig3immpussssaypepging radtheds knewmdagr threart: gEor gxamplgsgp one
(2006)), br [ e see,..e. g: | i Il ; : er
99: 930- 938 %%%5’&;:‘? &ﬁ&rzgnﬁe% Weycﬁ'%h“(%é{y%?ir‘?q?i%ﬂtgﬁ}%cﬁ&%‘ g%gf‘j’%gl?égl.n%ggr?‘k e
et al., Bl oddcrdddd:tB&it GaB3dB ik 2007 p¢e Lamtk pr @'st@iekieancanNo (3eH); Adg.in [Suggh

., Ca L 28 1):29-35 009)). hod f the. i i f
Chhibi &1 on PlexBeY S BET PRI R a5t olpkkinaaco igayeignt Rus b noes | o'
ef fect _[Qﬁﬂhe abayg,aeat 'aﬁﬁ'—@(@llﬁp[)gﬁfnn%t mbR2diRE, L1 haisb IRt drads idfentib o

invention are directed fto the use of anti-CXCL13 binding nol ecules, e.g.,
ant i bodi es, antigtnstlindipgafitpgentspivadamsy or dgrneattves thereoBntas, barfdsedetd wedrkares

thereof, to treat patients havij. a di.sease assocjlated w . .
CXCL13. expr Scuigeb . ivee JeptaSs fatiBhs Dl BOSheAIORat deleqgipn. In cerin

" CXCL13- exprasiditfei€!the mafkek BnSRFARId E%L(leﬁde i8R theRELhIsHBRB pepidd, Su@XRRS BigNJ
CXCL13 antigen. Methods for detecting CL13 expression in cells are well
known i n t heravitedimd pQEIvader (BtGENelnge9259 Flanetivanue, Plerswerth fiatjlie8!311).

i mrunohi st ochem stry, flow cytonetry, Wstern blot, ELISA and the liKke.
102131 Although the follow ng discussion refers to diagnostic methods and
treatnment of various diseases and disorders wth an anti-CXCL13 anti body of
the invention, the nethods described herein are also applicable to the

anti gen-bi nding fragnments, variants, and derivatives of these anti-CXCL13
anti bodies that retain the desired properties of the anti-CXCL13 anti bodi es
of the invention, e.g., capable of specifically binding CXCL13, e.g.,

. o - S PN AN NN A N




[0214] I n one enbodi nent, treatnent includes the application or

adm ni stration of an anti-CXCL13 binding nolecule, e.g., an anti body or
anti gen bwodorgp3imagnent thereof, of the current inventipom/useoia/opari ent, or
application or adm nistration of the anjg_-CXCL13 binding nolecule to an
isolated tissue or cell line froma patient, where the patient has a

di sease, a synptom of a disease, or a predisposition toward a disease. In
anot her enbeidmenithers rmanyrefiwhich aa¢ sommeraalijeavaileblen cAudescribed WpGente gt flon

ant | - CxCL13 Tohanal Aot £ org s aas R Sos PO iEEaes Bl poxbies S
62 - anti body,,0dni&RtugERatbef 1 fukidaFREkint hetirepeptafe fafe usaftlr S tputifivativhi on

to a patient, or application or admnistration of a pharmaceuti cal X
conposi ti on indoe,itsit mee netelimited GXthe 3HA naEnyhieb) @aigsronds 1 n; epypRt derived

_ i } 6x0ha 31 risknghin
i seace, o oribfralisdth PoRtkuiiby HefNENRoR G SR e Yo T RIS p e

bi ndi ng nol egbesg. €. 9., antibodies or binding fragments thereof, of the
present inventron are useful for the treatment of vari ou‘% g;(li na@% a%Rd
non- mal P§FENt  t uriBrston @pteinsran beprenaregesing mpthods thah prenyeljxao Wit JBE BF 3¢
the rate of L1gngn 0 r | l5 BROITHe & &lideQite A WRGHURY EiRtdnoN,
and hence a fgrgg)fl Zleﬁjﬁgé%ﬁ%fiﬁgtlgﬁ)??%g%%?%%% gg t?&m)r’ orina tunor that
ari ses duri ngnddenaigybe seivdfedrentistallyad optimide thab&tétivg andiplingsthaacteristioy §f
cells or newly formed neoplastic cells, _and hence. a,decre {n.the overall
size of a tUhBAuken PIEIEhdMPyEnCedipe dhcafision Peisdt ispie rflﬂ%gﬁe(i Eﬁ%?%ﬁtecena
anti - CXCL13 t%{:lg;lqﬁggyoncauses a physiol ogi cal response that is beneficial
with respect 10 treatnent of disease states associated with . .
CXCL13-[ex78lessi ngAnldXCLIB ditdimpmol¢@isslelgn antibodieponfi terpresenhdnyeniiant Plon
relates to antj-CXCL13 bjnding nol ecules, .e.q.. antibodies of binding.
fragments t HBYigeR-bi rijﬁgH&“?SO YHEn{s e%eﬂ?“?%\’%?m?t Bl Of’]orrna s{ée adése(g % non

medi cament, i Ak okh¥r haY bseshjliatdd® ht' & RBlf arvapieaPhymakislefe. € ancer
or for use in precancerous condition or lesion. In_certain enbodi nents,

an ant i - CXCLib®rovanthentheraptwisuproperties) of thenmatacilso oy fasilitaterfarasy detectiprer for

thereof, e.qg., MAb 5261, of..the inyentiOn for r eat

CXCL13 over oiastieees by Ridhe P e X e & £ CBbodts &
bi ndi ng nol egy! @vefidd, -or dhtiaBhbhREde Fraghichd] Rerifintagorderivhbeeahereaf dahebe
invention is used for the treatnment of a CXCL13 expr.essing or . .
over - expr esslahgled eurk sonjagateq ngithsrebeferegor afisr TPyrifirgHemmpr Whiinp purification is
pancreati c, stPrrach, esophageal , breast, or prostate cancer. In one
enbodi ment, BHOAREL. cXCL13 binding nol ecule, e.g., an antibody or binding
fragmenfp1yger eof , ofpatth@ldrNwafitCXOLLS amibddicoroft fiee tinemtiorntor odntigen-binding

carcinoma, e.g., colon or prostate carcingma. |In one enbodi nent he an

anti- CXCL13 hgraeniy ﬁ%}a@@ul%,deél.V@@YeSaweffﬁgi E’&HybeoFOIBFgPd?‘ﬁéo gﬁ%{sﬂ%“é‘&ﬂf agents,

t her eof , of i nv i i d he: ati: t Iﬁé%@(ﬁﬁbl@
;gaamﬁg, BEMRD. biuae: el Qnek NGirh S HPRA! pRflodiePXERH g

or over-expressi cer. fectiveness of an anti-CXCL13
bi ndi ng nol ephir@aceutigal agantsportRl@dy or bi ndi ng fragnent thereof, for the

Lreat gt Bl 1 VSRLL OBl SRS SAR e 200 %0080 T, YRl S
using a variety of techniques depending on the selected agent to be conjugated. For
example, conjugates with biotin are prepared, e.g., by reacting a binding polypeptide with
an activated ester of biotin such as the biotin N-hydroxysuccinimide ester. Similarly,
conjugates with a fluorescent marker may be prepared in the presence of a coupling
agent, e.g., those listed herein, or by reaction with an isothiocyanate, preferably
fluorescein-isothiocyanate. Conjugates of the anti-CXCL13 antibodies of the invention,
or antigen-binding fragments, variants, or derivatives thereof, are prepared in an

analogous mannecr.



e.g., an antibody or binding fragnent thereof, of the invention for the
treatnment or WD 2012/ 031099PCT/ US2011/ 050177 - 63 - prevention of prostate
cancer cawmohke12si3onem usi ng an ani nal nodel for prostate eamase)1185@77 nce
injected with PC3-1uc human prostate carcinoma cells and treated with an
ant i CXCL13 bi ndi ng nol ecul e of the invention. In another exanple, the

ef fecti veness of an anti-CXCL13 binding nolecule, e.g., an antibody or

bi ndi ngoigggment Theseaint imkntidiefirthée Biidodipabes ahiC XCERS BRidingahoREvs Rigd. 0N
of col on cancer can be shown using an ani mal nodel for colon cancer e.%.,
m ce inj ect catipdips cfithe ipvsmEAN.aatigehindmig) fagasats, vargiy opideRvatiyes thereof,
anti - CXCL13 bi ndi I . i ,,0N: i .

ef fectiven escg) n@%a{a%ﬁ tgﬁt(ﬁg%?%lﬁ ér E}{%ﬁa&) Fﬁt\éce ﬁ%%ng'c E Pg ng r&g&@E !313n gﬁgﬁtﬁg eg’dgluglramg

bi ndi ng fr agm€igén-blidirgofragménts, hewrianseatd deritadived Herdafeednrea usadr dipgrstedliyon
of MALT | ynphona can be shown_ usi ngi an ani mal nodel ror, gastric MﬁLT. )

| ynphoma, ~ e. g, for gxamplenmeBticthGide Vel pRIme T 6 REQEFSSIPRH Hiscape ae Paib 8L SHpicel
al. (2010)) t readEek W i S¥dj f

i nventi on. 'Il%remlr%o‘ggt ani {é&t’te' I".adk}r%%{éﬁ‘e %}c/gf é%lscg (;b}(ej‘i ggglg%{eg&;gg ggfs?(i/(){ E%venuon

ef f ect i venessgiafenan Fant éxa@p@, 1&thitiodi cap Mol facilitacd eryg coudimgathei boo( X813

bi ndi ng fragnent thereof, qf t.he jnvention.for the.reduction.of ric

| ynphoi d f CTAbpds Gt anhsendunlins JFETRLCTRETE] 2 H%%V.a%[vﬁz@%ff?% g 2 drtestatle
with the methgds,@f thanPi&sentdetdudi sehbtarbs lif@8de QAR lehzyketClpkssthetic

bi ndi ng nol ecule, e.g., an antibody or antigen binding fragnent thereof, as
defined el segsherse Hlwomiseent s maseninls,o lpmimaseent a masetials,y ebiphiaringseenti anteggdnse
with respect t.o a. malignant hunan cell... By "pgsiti.ve therapeut..c r e"
with respect™ IBa%Q’ﬁcé’Pg?rr‘ag%t PENETORs STHFERG @?1 'HPF ovENERL plo?llltrf)ﬁe%%ﬁ%gie%zlse
i n associ at itgfoptabhict ehdandrradibathive Patdnvdghiti® nctd1 6565, endion @xaraplec Ul 8 Pat.
e.g., antibodies or fragnents thereof, and/or an inprovenent in the

synpt ons  as HeiKTHOK) foh metd ieissutielh canTprgonjugategdio antibodieslor ag g diggnostics
effect, the preventjon of f . r cLl i

size, a dec r%ﬁ%r\é“?gn%t ttgl ﬁtﬂres\?g{sy&?{é&lﬁ#g,ﬁ &%I%pfee t?g\t@?lg%olf %n%ﬁg&n%lﬁg@? oi[ste(%:gaags{}:ler
cell's, and/ gferéxi@er gikaknd phexpRatase, IPRgHacydigsoor assylchalinestersd; hexiahmples of
di sease can be observed. Tnus, for exanple, an inpro ,ﬁ)ﬂant in the disease
may be char aS{@@RIFz8tpsHstia ginwpl epmPlesspoRsyde Bgﬁep&adh% iy g8doAigen/pigtin;

i ntended an %Qﬁ@gé%%f%iltﬂlé Qh&ékée}ﬁhﬂl‘%‘&e“r‘ﬁlﬁhklﬁdg Lit®efferthd, TRRSEBN] AdirbRBinof
any previously nor mal radi ographi ¢ studi es, bone marrow, and

cer ebr ospi nakothioayaha(eCSH)adafiiret) dichbepoiasiaylmste puaestkir, odamsyl | ddstidona
nonth foll ow ng treatnent acc?rdi ng.to. t he nmet hods .of %lhe i nvention.

Al ter nat i velBRYCYIRBr SDei@mPls of th duminseesale malriahdneluf ey bimioy Bl a
parti al r?Sp&?liﬁﬁliné&rft%?tteﬁﬂg hERRONSE erdse, RAAE R lach RARL 288 MKbmplR05P
decrease in a nmeasur abl e t unor burdlen i.e &lhe Q)Enber of tunor cells
present in a0 121eR100 eREHUBROLE/ 050177 In,64Y ot Ec.subj ect) in the

absenc new | esi ons. rsi.st.ing for at |east on nth, Such a. ..
respon(;[g%?s] appl i%’éb?rgl'&mgsi’ﬂ Pe rpg%&ﬂg, dnfy. 4 @?ﬁg(]) an®Y alnglg%ﬁglgm@an
be assessed fQm&hansRst, iof dedimRiveTREBHO NREYbd torfugat V@ Atherdpsifiy mdisty Sith
tunor cell count, and the |ike) using screening techniques such as )

bi ol unm nesceasta ¢ytaigiking 2 thenapeutisrgient on eidiedctize maidgpig A BUREOXET ahcyiRggicng,
and tunor biopsy. sanpling includi ho w aspiration (BMA). In
addition to %gﬁgés/lgab’ggsl emygageWﬁé%&ﬁ@%{l?l}:eﬂfaégg%%féés, t he subj ect undergoi ng

t her apyjoy83jh t he gnt intCXRICII 3bibadliing mbleedld) &.g.£. 4 ,andBodnt bibamyigar-binding
antigen-binding fragnent thereof, may experience the beneficial effect of

an i npr ovendiSment: Vaiagl ap deninatiye deeeefi alao fin he defectably dakeled ppouplingite 2
the subject mmy-. | i Ceal Led B.s A
ot e <TOGHRACLRCR A oo, phth. 36,681 by BBt fo

ni ght sweats, tever, welig a rurticaria.
bi ndi ng nol eCXMCES3 bénding matdciledsltles determiidddenddséatidi e presence of luminescence

that arises during the course of a chemical reaction. Examples of particularly useful
chemiluminescent labeling compounds are luminol, isoluminol, theromatic acridinium

ester, imidazole, acridinium salt and oxalate ester.



fragments thereof, described herein may also find use in the treatnent or
prevention of inflammtory di seases and deficiencies or disorders of the
i Mune syWoem2diniv9are associ ated with CXCL13 expressi ngCTAISk&11/050177

I nfl ammat ory di seases are characterizedlby inflammation and tissue
destruction, or a conbination thereof. By "anti-i nflanmatory acti vity" is

i nt end duct j t f i | nf "
e, et R b ISP AR e R
event or tar\%ﬁanpfortdwlvbmﬂ%ré&seﬁm@ defReOIbHE SabRRAA- BEhy hﬁlaf&lggﬁ@(sﬁme to an

i ncluding, for exanple aIIoantlgens xenoanti gens, viral antigens,
bacterial ammzgeagnd uﬁllngéhmh@lmdugedwt lroan amZIYQrEgmunqa@@ﬂ]EMq) ler, A., "The

i oct on,  dpme LR ARlubeShBFRRGeeT RERO, MEGoblicl AR st

H. aci nonychiblichlic) Sealkésrsvitle aMdat Diaghbstie Wb doas M 157 (HD18)] Vellerds al., J. Clin.
bi zzozeronii, H brant ae, H candadensis, H canis, H chol ecystus, H ci naedi ,

H cynogastrﬂ?ﬂ! ol. H]eiﬂ70$2tﬁ)r’r{19-718?se]3}1§er Hetbn dnexmdd, 7848aran( 198 H; hipegipcad,

H. mssocrlc a@hs a t ensi

pul | orum (%I ni ro lgér?]ot%lss&% CE%;% gsrr’rnlllir?lc%|ri éttljlﬂs E oggglt s @98{'}
t yphl oni us, Iﬁmjnid Mmgimm@s(l(gakmﬂhmm ®okyd)n léhecmzyme,nwhmboﬂbMts thé¢ heti-
Fbllcobacter infection ylori or a H heilmnnii infection, In a

furt her enbo‘a?(%ﬁ% an&l'@m&ﬂi f@B‘HeY&‘f}é?n AR gR %@ Sebsirater 5&1&@?@‘“@%%%@5%6
MALT |ynp ho ércasqg"g%cé & c&mlcgﬁﬂgﬁﬁg@ﬁich(?:ﬁn $L ABREA4 SBP S hple By

gastric or u ena | cer astritis (an I nflTammati on of the st onac
l'i ni ng), or S@eqmlbtomndtﬂcsl fwor{sess o, by, yis@demeadAD Enzymes which can be used to

(2002) ;  GantSEE{RoLY Yavelyfs miibess” i, By o SRR il deio oacnase.
Pat hol I nt Sg( %&1&8&%%&%@0aéﬁa-sls%ah&d}n&a& %&@@wasﬁm detyQfodedsk 2AIFRA-OT Y

B
di sease i s an’i nfl ammt Ogile di sorder of the peri p eral or centr %e ner vous
system [ 0228y¢uenhosphatd, atchpdrogonase, fose hélomh@see rspmemsenhm@wadnshaoetmdﬁse

"I nf | amat ory, gi segse i ncl udes, bu no raut g

di sease(s) Mg B hEbEe SRR sp e R S EUariaRe] FyORiiease
under st ood t&e@econwaﬁsé nf | @0¥ERE S phospae- MRHY@bEchas, 0C egacsfantylse! Vi s
"self' antigens. In autoinmune di seases, self antigen(s) tri ggm/r host

i mune r espass@icholinesperasen ddeitionnldi the Wetectior cam e -acxemplishg grjorimetric

I I i
s used 1o iRelpEOnlth SRy BRI AREkEor RV e, Brekfi B St "
di ssem nat echcs@hplﬁm‘ed byorisiahceppaismidith estedli sSarymatiareactioRdf autistmnraine

condition in which the i mune system attacks the central nervous system
| eadi ng to @W@Flﬁ%WltbﬁlmIWBmﬁE?ée Handardy e sclerosis" refers to the scars

(scler al SOI\%&F&H qnﬁ}p Aso pl{)@qé&%§m?f1sﬂeﬂs 'ugf?l%) ah?an FOr Rty LOE other

nervous sy tem esi ons ‘commonly 1 nvolve white“matter areas close to the
ventricl es dmntumassayebeFburexatapki rbystrmdmadmazs]azl lapehing i the ammli-EKICAAB bmddw,g

and the optic nerve. M results in d on of ol.igodendroc
celI's resporfBIEFHes&s-» apthady ner A, %rﬁalae%thgar e Feigeh Cis
results in %o%ﬁbﬁ%”&t&ﬁ {HOBRIdRI L moRRA1c0thrdDLR! the ROGF a%dio‘ﬁﬁnﬁhé&@e%ﬁ(RIA)

advances, transection of axons. 10225] Neurologi cal synptons can vary w th
M5, and t he (ckes darsexanfple nWpmtrgule §8lescht $986) Principles of Radioimmunoassays, Seventh

Training Course on Radioligand Assay Techniques (The Endocrine Society), which is

incorporated by reference herein). The radioactive isotope can be detected by means
including, but not limited to, a gamma counter, a scintillation counter, or
autoradiography.

[0186] An anti-CXCL13 binding molecule, e.g., antibody, or antigen-binding fragment,
variant, or derivative thereof, can also be detectably labeled using fluorescence emitting

metals such as 152Eu, or others of the lanthanide series. These metals can be attached to



physi cal and cognitive disability. M5 takes several fornms, with new
synptons occurring either in discrete attacks (relapsing forns) or slowy
accumnul atwogovsio9pi me (progressive forms). Between att&CHAIS26IHOPLIONS MaAY
go away conpl etely, but pernmanent neural,ogi cal danage often results,
especially as the disease advances. [02Z6] Experi nmental Autoi nmune
Encephal onyelitis (EAE) is a wdely accepted ani nal nodel of nmultiple
sclerosis. EAEbImlia themele kaid Aghdhaebselaingt frousNs dibaiyldpewighisgenatatic
results in escal ati ng degrees_ of ascending _paralysis with inflamrmation

primrily tacefHAxetdencdianipetgtraarpiic gid 2R Adan assune an acut e,
chroni g,of~:r el apsyng-rem tti ; t S p T of
nduct 108 na. oy pl B Sk PO B ol i R o e e oo
cont ai ni ng BmneibbdysormdigexGirding xgneassyartandendictivattveathérest, faor weldl khown, see,

i nfl amed neninges of mce with relapsing-remt.ti WD . o
2012/ 031099P/ YSpQL £f Gh04P3) HDCIEA% ﬁinflﬁg"ilé%gﬁ%s Iigmupeiereptng,qfy BLEsoit
ri sing steadi 1 S IS GrkarefeliCiReNe 181 & &l.
experi enced%rrélnlk('?iIt glhglégg’eq\;}vi %ﬁ%gg#%a&tggoﬁ %Saﬁgi@g%, an bleoc kadee of
CXCL13 wi t h (Addri RCKiSk,1I3c MAp. 1248- 360 Helstrath st ak €1 287) éAntibodies fon Dyng Heliwéry.,"

i nduced EAE.in, B10 PL nice. .B t al ., J . 176:7676-7685 6).

[0227]  Neut rBIGREPER DBt BRErEEs: S Ragsin shtl CoRara S HoR IS P By o1

anti gen bi ndj3pg ThoRRTEIYES] h?xﬁ?@ﬂ[{%ﬂ?ah}i@simgw&ﬁe d&%éﬂlts M6 Therdpy: Be
(0} |

used to reduce the severit  through several f erent mechani sns,
e.g., bl ockdRiwiol," GXxCM@wclonel ottibediesi 'Bh: iRielogisele pnér Clivisdl ¥ipplcationg, edin

interf with B follj B hel T cel | ni [ o)., | nfd aned
{'ssues. and Tjeirhdl Bentlr 157G ov e BooBriioete RS e Ur
anti - CXCL13 fieisfeGe MOkeCotl RadblsbeledaMmiitodpodly ©dncantTigeapypi di Mpnoclonal

fragment, of the invention is use to treat or prevent system ¢ | upus

er yt hemat os udntitadiesder Capees)Detegtion; anda hheganysicdnBaldvan 6 £ e Acpdamic Rretsy &8
mul tiple or S £S jze h Rt &l ormat i on of

ectopi c ger ?nﬁir%élléa@g%)é?lg&]g%%%%%{%%hﬁ?’ﬁ%n >£ %ﬁ%gg'gggggqg%gazphst a nunber of
nucl ear antigens. SLE nost often affects the heart, joints, skin, |ungs,

bl ood vessel¥l. Bxpmesion ki Andysdy Roigpapeideous system [ 0229] Activated T
cells, Bcells and their mgration-pronoting chenoki ne CXCL13 play critical
rol es ijo188]e for MBNAGRqGEnces ganémede thertpthobnd thedruey sleséms ofithe adtitedpdnay be
ectopic sites of nultiple_autoi mune disorders. includi ng SLE. Lupus- ﬁélﬁge

New Zeal and IB%‘%?C kei%eNeWnZété!l%ﬁ‘ﬁly}/WFt Epﬁraieli’NZ‘BVnﬂZWffsem r@ESC?}BBﬁ? afish

devel op hig 'otlélr{l%seaiﬂtdcg ARkt RRAKASwRMEREISE TEIPRAY bk §RiBhied By consensus
gl omer ul onephritis caused by formation of 1 mmune conpléxes 1n glomeruli of
t he ki dneys.cohkentdeg@inopriraat avfbyl ompresspecke sympisdrmsed nn tthe peblished heavy and
acconpani ed by incr d expr.essi.gn of CXCL13 by depdriti ells in Kkidneys
oo o S P 5 S0 e e b Sengh b o g o e
Schiffer et glisolard- DNAEIBnesl ot B2~ the antiBOR3ldht dPRANNRUhIG! T8 ahisQasOthe
CXCL13 using an anti-CXCL13 nonoclonal anti'body or antigen binding fragnment
t her eof of tliteasigsvimay iberscrasned by Mabseszes] primeys o langas dhomplogays qeolbdse such as
severity of SLE thr%h sever}l di fferent nmechanisns, e.g., blockade of
CXCL13 i nt er BRSPS PR PF®E&pt or resulting, e.g., in interference with
B and fgiggjcul ar lBNtaslt?@&alE[ gﬁkﬂlidﬁ)@}l@,tﬁl@ﬁ bt léclated ftchirele télBSusite &Hniques

germ nal center formation. 231] 1 n one enbodi nent, the anti-CXCL13 bi ndi ng
nol ecul e, e.kpownain datarbaesrigion mapped and sequenced in accordance with standard, well

known techniques set forth in detail, e.g., in the foregoing references relating to
recombinant DNA techniques. Of course, the DNA may be synthetic according to the
present invention at any point during the isolation process or subsequent analysis.

[6190] Following manipulation of the isolated genetic material to provide anti-CXCL13
antibodies, or antigen-binding fragments, variants, or derivatives thereof, of the invention,

the polynucleotides encoding the anti-CXCL13 antibodies are typically inserted in an



antigen binding fragnent, of the invention is used to treat or prevent
arthritis, e.g., Rheumatoid Arthritis. Rheunmatoid arthritis (RA) is one of

t he nost wormmmn3aepoi rmune WO 2012/ 031099PCT/ US2011/ 05@LT/US2018/05617Ti seases
which affect 2-4% of people in the Uni E;?’d States. It is a chronic,
progressive, systemic inflammtory disorder characterized by fusion of
synovial joints, cartilage erosion and bone destruction. In RA T-cells,
B-cel|'s, nackprR§esScabtfoiemesduction arb hest(dols jhaaaty el Beeto prodher thy desitedl

| ayer form ng pannus (invasive region of synoviumthat erodes into

cartil age ardhabdiye)f antirirel, bt antibodiid B cells within the synovial |esions

or gani into |y el 1 - Ce r=ksd . s

aut oant DTy adiaar i BtEs SRS, o SHERE Bpii e SHRRAGS thereof,
contribute tdgthbealiysedight gaihofnesibedy Fakbimds to etargdt moldeulendasomgbed herein,
167:1072-1080 (2001g' Shi et al., J of%érmuno. 166: 650- 655@8}200%)%.

[ 0232] Lynphdi & 13, rfeqeses QoRstrgetisg el AN FXPESSHETY | VEFLOF {SGPHIAG O5° PR ed
endot hel i al I 0Nl i (T i i tibod
(Takemir a. et g Bya Mm@l WEPARGUET O ehATAuAEIIE AOLIREHN angbody
Rheumat i sm 58¢lkd)le 3877- B38Y ¢20@8) Fhaip| afy sn santibpdy,ce peslos theredfe(pgrferablyal

center formation .in the synovial .tissue,.by di.recting CXCR5-positiVe..

| ynphoi d _celqonfab‘?lpgr&ﬁ gV Oél‘gﬁtschiﬁhv?riﬁbh ‘X?ﬂl%}fl)"?tfﬁ}é‘%ﬁl P8 }?{é )%e i aﬁtg{nle%’n
into the infagedoSHRAN PodubRASH thb lafibaly doleBhid 3H8 bep@bacaal byC¥ebaBinkm RA
patients correlated with disease severity, as significantly higher |evels
of CXCL13 wdpNAftechmoligy i teahmigesn welbkpawn enths ap t Fhuscmethe dRIorqueRsEnE g

to the controls.and the patient wt he guiescen ' e i 0] ,
A thr it 6 GV SHrent SopbidoOg BRFRE  IRRR0 s AhRatlicBiae |
was upregul afegbrch afy BO¢IBEA BérelRA PRGBS thatainél wollda®Min nthosf sillédain thy aid
and T cells and al so on nmacrophages and endotheljal cells (Schnmutz et al_.,

Arthritis Remadrchsettercongiryet RXPESFOD yegtoromnfaining znipedy radjes Sparseesand
arthritis (CA). in mce [ L] - I-she TR
Rheumat oi d &P Orpﬂalteg% r%ﬁgf}ﬂt‘f'qr{?g'é@? grérésgaed@g | £ @%%Oganyﬂi grd}{t}géeig{egg;disgt r adérf ?rral
i nj ection ofexappld)én VitReEretdmbiahhtadEA techriqics] satlienc Gaipigats akd éunivogenetic
Adj uvant (CFA) and is characterized by productiop of nouse col.l agenl .
ant i bodi es aePMBIFEAHUERE [Iyentery dhuss BTAY eaé%'l%gﬁe‘ﬁ?w&ssf COIppRg f Quflfotidse
paws. Stann d GXGe ' LoRr W licht chai
anti-nuri neagég(‘éjtlcgaégﬁ??igg\g@e%ﬁtrbggyt 0 S%Lgﬁi i cgﬁ%l b%@%&’c? f ?ﬁ%@ﬂ rll% ittci gm
score and t hiersef] et iatheao of dight clehérs varieblé domain, apdrably tlinkedBAA prorheter. Such
Stannard et al., "Neutralization of CXCL13 i cts B-cell traffigcking, and
reduces sevefectays BrRY daglugs the RuelcetqreeANEITE SP&E’?%&FFP@M’%?%%R#@@ & ﬁbmg'

ArTer i can Coghé%ulggséghg. et PEMicARO8 WADRYA)5 86 BT iPLibEcaMBR W ORBN@@38) and WO
2012/ 031099PCI/ US30117 050177

U.S. Pat. No. 5,122,464) and the variable domain of the antibody may be cloned into such

a vector for expression of the entire heavy or light chain.

[0192] The term "vector” or "expression vector" is used herein to mean vectors used in
accordance with the present invention as a vehicle for introducing into and expressing a
desired gene in a host cell. As known to those skilled in the art, such vectors may easily
be selected from the group consisting of plasmids, phages, viruses and retroviruses. In
general, vectors compatible with the instant invention will comprise a selection marker,
appropriate restriction sites to facilitate cloning of the desired gene and the ability to enter
and/or replicate in eukaryotic or prokaryotic cells.

[0193] For the purposes of this invention, numerous expression vector systems may be
employed. For example, one class of vector utilizes DNA elements that are derived from

animal viruses such as bovine papilloma virus, polyoma virus, adenovirus, vaccinia virus,



- 68 - [0235] Neutralization of CXCL13 using an anti-CXCL13 nonocl onal

anti body or antigen binding fragnent thereof of the invention, e.g., MAb
5261, maywbeorsstdvo reduce the severity of arthritis, eCcgus28hasmal oi d
Arthritis, through several different mgghanisns, e.g., blockade of CXCL13
interaction with its receptor resulting, e.g., ininterference wwth B and
follicular B-helper T cell mgration into inflaned tissues and germ nal
center for Maab@bvirks) ragdifubanRSah MMTV GXEIQRILDmo S \biayirusn tQtheryinglve the

antigen binding fragment, thereof of the inventiaon,. e.q. -H26.1 e
used to reduse ORPNKEISEHE é&%?%ﬁwétﬁdmﬁ%éngfﬁ?ér}e tynding Sﬁﬁs' a‘&@%&g%ag%" \cMéffsﬁhQ
RANKL over eg}%l"l? ?rﬁ-éé}gted [(D2PNA ThiBG&IF SRR s¥htmb{ Be RElebed HyQhtrédiRinyr @estt

i nvention, east one anti- CXCL13 binding nolecule, e.g., an antibody or
anti gen bi ndhag rharkemsesiich hBoecklection dBfransfebted besieele Abe anaikqrangs pepvt

pronote a positive therapeutic response wth respect to tr.eat: :
prevention der HWt%TERP(S‘D’ﬁPrﬁHéuﬁPg%éggﬁﬁﬁdm?‘r‘ldF ﬁ?ﬁ‘% ncet((e)‘lgy %Flgg’gg%%ég&mme
"positive therapeutield 8SRADSEppeN tThe kESABKIE ridkarpeadcan bt dediiseths Bnked
and/or inflammatory di sease is intended an inprovenent in the di seas? i.n
associ at i on toi the tAasequenedsl dombe orspressed. v Pr yintradiged o ile olfenisene ctsll iy
anti-apoptotic activity, aqr,.the Jike f e t. | @S, o] is of
i npr ovenent quapﬁlgng%}H%T o%tddglsoé%fc Ff;efﬂ eea%vmmttarq ?Tﬁoe%giﬂseggéshe?&ﬁ%?g éléynﬁrﬁ:sm °

anti-prolifepaNiae ehdsecilembie Pagvaduienigfal fseqtdnees, pphice fegrals, cas vellt 4se
CXCL13- expressing cell, a reduction in the inflammtory response including
but not |i mittanderipionebipremgtess enbancsrs. afd eHPINFHAREIEPYS-cyt oki nes, adhesi on
mol ecul prot eases, . i obul s (LB i ; 8s e i@ d 3nto an
bear i ngl‘ai%‘ﬂl i's ?BCé&afq%%gg%%%a#&oﬁlg)h?%evrg 12%}?\190[2%.8 the like, increased
product i on ofxpaibioni Wictanateh@witlpitiat aeavy, amd dight chaiorconstanhecgienigeresofe-g:»
autoreactive cells, an _increase in i m"runS tol erance, inhibiti on, gtfis capable
aut or eact i vehurear) s¥pfhesized as q*@t‘}éiegiaéﬁ"?'n £ EOETOANY EXPIESI Yeon B P
endothel i al  gel., i %&B}fsﬁgn il &ﬁ{aﬁ%ﬁ% cklls BIAP BE ARROUIhPrROGY e efiliGH. Alixadples
reduction inand/ oF A’decrease 1 1 Oone or nore synptons nedi ated b

stimul ati on &f si¥6lel 3e@upr @skidag buehtes notahintiied olosplaseids WIBRAB0B ¥/Zeo,

iy conpri ScPRATni BEF atl . 1 BOVS So b ERE Hons 200 "PIRAREIEACY.
exanpl e or gggﬁjﬁwsuﬁas?gmxnw %ZEQS‘@Q‘ga\%ﬁ_HﬂSlE fiint BiVitkdERnedn Dived, Chiéf)| hrck.

[0237] C i ni response can be assessed using screening techniques, such as

magneti c respiaanide pChegvailgbleMRpin Bramcgax Madisangr Wit ¢ IR ngsgeily, SCEesmpt &gec

t onographic (CT) scap, flaw cytongtry or,flu ScC - agl: eldvegornt er
( FACS) anal y%‘i“gl?mﬁi Q?oFrG@S\??“’bq\éoscgﬁf)a%‘ olt%%s)? , qé%d e%p%g%l gthiezjlr%r1g)tstet¥1 %ﬁ :lér‘{gl udi ng
but not i m ted to1oManaRavESEEERRhENDYs roWeh2OdRiABHAEPTRt LSPBY dr0&DR7 -
69 - ELISA, RIA chromatography, and the like. In addition to these

posi tive thefapsanplk, bembotiséxstehe subj ect under going therapy with the

anti-C bi ndipg nol ecul e e.q. | 1946 - RbAHARR subunit
frag meﬁalg’ﬁﬁr eof , k’rfg?/ g%%%lrl’é)H%%tht%rYé:C%gﬁgpﬁ\!c‘%g%ﬁgﬁee%{%%ﬂ ggnrmi)ﬁry};ﬂrl Qvesrlrlelrllrtll in
t he synpt ons,pgseaiiatedlys bititode hds bemseepdreR 38 épresstonerctonbugibeaniroduced he

invention is the use of an _anti-CXCL1 3 bi ndi s
into an appropriate host cell. Introguction ofrl t%e plasmid into the host cell can be

accomplished by various techniques well known to those of skill in the art. These
include, but are mnot limited to, transfection (including electrophoresis  and
electroporation), protoplast fusion, calcium phosphate precipitation, cell fusion with
enveloped DNA, microinjection, and infection with intact virus. See, Ridgway (1988)
"Mammalian Expression Vectors" in Vectors, ed. Rodriguez and Denhardt (Butterworths,
Boston, Mass.), Chapter 24.2, pp. 470-472. Typically, plasmid introduction into the host
is via electroporation. The host cells harboring the expression construct are grown under

conditions appropriate to the production of the light chains and heavy chains, and assayed



nol ecul e, e.g., antibodies or antigen binding fragnments thereof, for

di agnostic nonitoring of protein levels in tissue as part of a clinical
testing pvocetumse99e.g., to determ ne the efficacy of aPgruseotsarnent
regi men. For exanple, detection can bessacilitated by coupling the anti body
to a detectabl e substance. Exanples of detectabl e substances include

various enzynmes, prosthetic groups, fluorescent materials, |umnescen
materi al s, tﬁ)bIlleﬂlﬁ’)’né%‘yéhtllghh@b?mal?rgt,e“hﬁﬂnth%ﬁ-ofc’?emPia’MSéq'yl e quﬁsaFﬁfﬁ% of
suitabl e enz It d gﬁ[ i.sh (0)'4' al KRk AEmBRRSPhIRBSE,

13- gal act osi%‘gz%e hggé&jacg y (?%g(fr?%gstaegrgg}ge?@g’g I esai1 o# suint abi%g gr os)t?he(%ri C
group conpl gxesesciieudtvatd el soried hmdlpdio(H ACS) tnavinchistobhiemistny amképkes of

suitable fluorescent materials include unbellifergne, fluorescein.,
{1 uor edBHIL i sot HRISCRFATIEN VEHOHEHANSIETEN (b P Pl 4 opYSiHonal Frbguss By

dansyl chlorgd 't?rﬁx?srfeé?&y Ee[cfﬁra)fé P{eh r&hftﬁﬁd%éfadm'v@ntﬂinaﬁtehlﬂﬁhﬁb%stﬁ SRS dueB e hhi@ody

i ncludes lumnol; exanples of biolumnéscent materials include |uciferase,

|l uci ferin, &b wequothenmetods edcaonieds herkins ui Thats) éhe davasdioni ineludes dpstarells

i nclude 1251, 1311, 35S, or 3H VII). Pharpacgutical. Conpositiaons and,.

Adni ni st r at i%ﬁt%?%ad??Yrﬁ‘fge@T%Fﬂ‘éﬁﬂjén%f‘n ﬁpg%ﬁfyl #g&lﬁr{avedﬁ]ﬁflhi)rs?gl ?Vr?]gm?H%ht
anti - CXCL1 3pRinnlirRer, WBE@6H! Brke 18 a heRASIoBAM fEmoRi. &Mpiciafeddinistidigents for
fragments, variants, or derivatives thereof, of the invention to a subject
in need t herthokxpressiowebf dautdemhainebantihodieseuetitory edeedingrbadidtheyhegypard light
skilled in the. art. The route of adm nistati . nt j.- L adi ng
nol ecul e, e.C&?lnaﬁ??yb%f‘df/‘?'e’él?re%ﬁé)ilﬁgﬁf?bﬁskg?lﬁg"rfegﬁﬁ%ﬂ‘ﬁ ,B?e}ger%[fgﬁ%?ﬁgggxnéglpédm

derivative thseaqat, asm@uilb&belor exanple, oral, parenteral, by inhalation or
topical. The termparenteral as used herein includes i ntravenous,

: n " €. 9.,
i ntraarl07lal , i rAs agrerhareine Ahost colls’ Jrtesc ol el thababemuesings constiugied ysing
vagi nal adm ni str.ati.o e S ; f Wl i ap&ecl egrly
cont enpl at ed 48" lf}rel'lalﬁgT’vﬁ%{leﬁﬁ?lﬁlééss%%%e&gk&%ggaﬁ)r%?/agﬁﬁdgn%%ﬁﬁ%@g‘rsm eeof a
form for adrieségitiont iodproesicd fbe iwlahuifl anibbdies ifrone e¢doorbinanh hpsts.t the uerars
for intravenous or intraarterial injection or dr] E ﬁual I%/%fa igi ablle
phar maceut i c&fll c@iﬁpﬁlltcl}lhﬁref gFe ussfl diiey ﬁng‘?@ly&Brﬁfﬁ Pte AN SPEF ra“? 9‘&% umless
acetate, phgg gh&%aﬂy.og eGifikd %ﬁf%n?fég.f ! htzhe@w% sf AChARY o(’?o@pe RleVah PRt @blls"
optionally a stabi i PeF agent (e.g. human al bumn); etc. wever, in WO
2012/ 031099RaY hiS2M &itlhed FdhY Fpun v wholeerllsyet frodsthe eai atlitlrk somiaining hrsh the
t eachi ngs herei.n, an':#'é- CXCLL%;% bi ndi ng nol ecul es, e.g., antibodies, or
ant i gen- bi ndP?FBu‘Flraé'ﬁ'_ PO ficellt's, or deri vatives thereof, of the
| nvent | [Blogan be ﬁlex!a!r%cy Sl gsrisYord PedidtesySichR Mky bO@tiagloseprek lauliBsdy
popul ation t hereby increasing the exposure of the diseased tissue to the
t her apeut i ¢ mglentles [f0246¢ As W smethedsl desaribied, hegeini - EXch IRshEX¥Egssgn systems
mol ecul es, e.g., antibodies, ar ti gen- bindi ng fragnent ri
dor i vat | ves EEsEb{vergey AL vRGRAPE e, “pRCIR off BRERL Ry g polRa &Ha
phar maceut i Cs%'bkéﬁu@ﬁtﬁﬁ?ﬁﬂiﬂ&i, BOPAIBS rdpRéschhellisMhatiniay, twieattmBBforéd or transfected
CXCL13-expressing cell-nedi ated diseases such as certain types of cancgers,
aut oi mune dwitk dbespprapriate murlentid erdingiseBigness. PRIPSRMANtIOAY meleqds obile
system (CNS). and. peri pher,al ner W i nf- i 1 n
this regar d,miv?rg | ShE: &?ﬁ?ee@f’ta{&%g’zb‘?ﬁ% gﬁ@ﬁ%’r %é@&%@%ﬁ%;ﬂ%@ %%cl%eensa of
the inventiog gy El cbg BOkibiIa) e@nsforrasd tithf Rcombinahe baderophsge N Anplasdid
pronote stability of the active agent. In certain enbodi nents,

phar maceut i cANAcarrpeunidi BN PXPrassiay Hestere cRniamipsh antihody erdingJraieRessy yeast
conprise a phas ' et s 10X [ j SMefdrsas
physi ol ogi ca(ig%s"gs :&%g%ﬂoﬁ@r?% %xﬁg&gg?%g%fgm%fggglr vi%zgt6 lln\l/jg{gﬁglr}{g%tt f}ez{bllre:sﬁgn For rt he
purposes of ¢dueainingtanibody pbilingt seqnencas;pinacaramcdusyistals infeaftéde atithy cambinant of
Fraqnent . varrmePrRTOBORF PR (b BHEEERS) Eniinga ety B RirePeh, Pant
be held to nean An ATRRY d%}ﬂ [ £bEBIahOyideixpY&sish veebisv@. g cadiiN@wéranasaic
target and to achieve a benefit, e.g., to aneliorate synptons of a disease
or disorder wirus; CaldV etibaaces nixstiandsisoTMVE ef Itranfformad Wit pesambineatplagmid

conpositions used.in this invention conprise pharm ically acce bl
ca;nr)i elr sl, i n‘?;’ilfziﬁ?ﬁswl& V89t|§1fs, I(F'\én Ekcﬁlﬁﬂa@skorﬁ?ﬁfﬂgnfflﬁg# In‘icr?&%n tsg‘iureglfgégs,’ &

| ecithin, serumproteins, such as human serum al bum n, buffer substances
such as phosphates, glycine, sorbic acid, potassiumsorbate, parti al

gl yceride m xtures of saturated vegetable fatty acids, water, salts or
el ectrolytes, such as protam ne sulfate, disodium hydrogen phosphate,

pot assi um hydr ogen phosphate, sodiumchloride, zinc salts, coll oidal
silica, magnesiumtrisilicate, polyvinyl pyrrolidone, cellul ose-based
subst ances, polyethyl ene glycol, sodi um carboxynethyl cel |l ul ose,

o,y o o - o




WO 2012/ 031099PCT/ US2011/ 050177 - 71 - such as ethyl ol eate. Agueous
carriers include, e.g., water, alcoholic/aqueous solutions, emnulsions or
suspensi owe,20izvshasdi ng sal i ne and buffered nedia. |n thecsasp@ansinventi on
pharmaceutically acceptable carriers [nﬁgyde, but are not limted to,
0.01-0.1 M e.g., 0.05 M phosphate buffer or 0.8%saline. O her comon
parenteral vehicles include sodi um phosphate sol utions, R nger's dextrose,
dextrose andna@gialish eéll oystaes (d @cCAISeCHR MEK, 393, BT3f dellgrharbbisng teobmbinamous
vehicles include fluid and nutrient replenjshers, electrolyte repl enishers,
such as t hosexpressied constRiCHgontaining prqneRiers dgHyed fam ﬁlﬂé?HW%g%mmaié% C%lﬁsd
ot her additiyes e t | &, , apki M [&
antioxidantéfgéhe aP?%%£§§gR§@§§§ﬁ&“ﬁ%@?ﬁﬁégggg&5§§%§ﬁ5&¥%kg%‘F%%ﬁ@?b&?%’
parti cul ar| ypropldasimhe @bdditialvirae ApESpromons). sin deathineerfitardimente daatetiel aedle such

i nclude sterile agueoqus sol ution where wat er sol uble) or dispersiaqns and
sterile powd@rE“$@FdPﬁé”@x@€ﬁﬁ8r§ﬁéﬁh§ P@ﬁ%?ﬁ%ﬁ%%a%@ugﬂﬁhﬁl@mFﬁP@%SQ%ﬂE

sol utions or, h%%?ésdmﬁ%le | Bt Rarft aREBody HOIGRDORE LD fIUSE BBre3lish idfe:

and shoul d be to the extent that easy syringability exists. It should
be stabl e undesmbinentcntitody mokcok. fanekaopley mamntilish oelisgmichas Chirese hamster
preferably be preser agai nst t.he contam nati,n ction.of m croorgani smns,
such as bact®f %Céﬁd%g | COpjicHap Wi 2 veg fﬁgclh%stgﬂ?@mf e s Fafh gene
medi um cont gy, Bidtr dQheR*R5M! Iﬁlmeﬁﬁﬁﬁtbmegﬁlbai@@é is B9leyRbtivcCetpressny 8ted for
propyl ene gl'ycol, and i quid polyethyl ene 81| ycol, and the like), and

sui t abl e m xantibedies HEo@bing Fhel.puperdSt10di di9B9); ceerkist efatint Biofledhndlegy 8:2
exanpl e, by Eg )blse of a coating such as lecithin, by the maintenance of
the require ¢ icle size in the case of dispersion and by the use of

surfactgndgy. Sui tBR Kost eEIMIh@ticaBr bvteit $RpresidMB dffearapeaminglidrediiasthose
di scl osed herein are described in Rem ngton's Pharmaceutical Sciences (Mack

Publ i shi ng GkilJediigtthe ait. ar¢ togigpd withoshilily tprrselerantially deterrpiae patticyar dyost cell

m cr oor gani Sis e hi.eve i i i IR

agent s, for eaiplant paF SRR B dRHEUeARbRAT B oRhre Bl Rk LEHRbary

t hi merosal aggt tdielihdskiaclulid) buebicanol leriseso, CHOMCHindye Hunedtar @idrg), DiG44naddude
i sotoni c agents, for exanple, sugars, polyal cohols, sucg@g‘s r@gbi tol, .
sorbitol, orDYSRIUUm(ChIsss d&msier Kyaborissi IR migisyndEd-Aodyrman; eHvise!
the injectable. O0St fyl . u i i I ; :
conposition éaagmgge f@v\\/}nli @@5@?@?@ %Eggf gﬁsoﬁ, g?@zex%ﬂ%}]g%ﬂg%\yn@ nE mlaﬁtlgen)’
nmonost ear at eVBRY, gaHKt {baby [ ii2ddidrl kidaay), MBDEK, s2E, | W38, nR éeltlabCliness! barmsiers

can be prepatged by incorporatjng an_active und .g., .Q i~ CXCL13
anti body, - origabRYRE KA wrdgrarortytr R et Fidt 159 SeiQdpon
itself or i %&Q%ﬁgaﬁ?,.%e%ﬁmgﬁmr (RGIs iRy A8RAY, SRFADN Il BOTT @dineeéhdoWelial
2012/ 031099PCT/ US2011/ 050177 -~ 72 - "anount "in an appropf ate solvent wth
one or a condilingtRAH (bfmamdyrephentes aod 288 (hemwan kiingy h Hass celbfjnés ard typically
followed by filtered sterilization. Geperally, dispersions r epar by
i ncor porati ny aflﬁ@e E‘frfl\f@n%%’@ijr?ﬁw?%f"o lgfngrlfz?rbﬁs\lfggﬁ? Eu&urﬁo@ﬁ&hogn raﬁ(r:?irsn a
basi c di sper§iypRhdEstetand the required other ingredients fromthose

enuner at ed above. In the case of sterile powders for the preparation of
steri| 0RB9lect abl ka asiditiomi, arhest eehlestigiremay beFhaganhbaismedulpies Hier praspion oé the
vacuum dryi ng a freeze-drying.. Whi i r.Qf i: :
i ngredi ent p@ﬁ?{]egnifqgﬂ}fﬁ’ioor nrélf’glgleeg iaP(gg) r‘?{‘!ﬁggreg}% ? r?%l\ﬁlg)r%ugt 16?@3?5§Eé§ﬁ§ fashion

sterile-filtgisped.sobuth anvdifiatiens (dhe gyepaadbnionsd frescebsine e gondeange) of
processed, filled into containers such as anpoul eé bags., bﬁ{l es, sxri nges
or vials, anerotimprdugidery hedmppran daethe Bnstiopebiyi Rigiein Hatfersaishash Sas i n

the art. FurfRer . the.Rie Pagxggstdegi'?%_ _ 61?1%nﬂafb‘fatﬂ?ﬂm@ﬂﬂar%@itfén&l”*a\%@@ssﬁ@r B

a kit such as those descr atent appli‘cation Ser.
09/ 259, 337. fudificatidr 6f @stetfs amdrpehaptoduets wWiAlpprqpriafeerediings baliest spdtehs car be

package inserts indicating that the. associ ated conpgsjitjons are .useful for
treating a sti9petto eé‘lﬁ?ﬁeég? PRyt B’rﬁgﬂéﬁatlﬁ? é%‘fgrﬁﬁgséﬂl&(gtfée ragn PEPIRP expeieter

To this end, eukaryotic host cells that possess the cellular machinery for proper




[ 0246] Parenteral formul ations may be a single bolus dose, an infusion or a
| oadi ng bol us dose followed with a nmai ntenance dose. These conpositions nmay
be adm nlwoenmd)3m99spe0| fic fixed or variable interval spCe/us201108087 a day,
or on an "as needed" basis. [0247] CerYai n pharmaceutical conpositions
used in this invention may be orally adm nistered in an acceptabl e dosage
form i ncl ud|

Certain phar ng%eesﬁ{l ?coafl ﬁl@ 0Si t%r%l?lslsahg1t ?&y%gﬁbgﬁ a%ﬂr%s ﬁlﬁs rgfeigat%;rll ﬁgiﬂag g
aer osol or |prhducmmagrbe16erbh corrp05|t| ons may be prepared as solutions in

sal i ne, | oyin of her suitable [ese rvative

bsor pil0EMor oot 400 cain iRbe o axpeRan Pl TeEgmOFHE GD NP EoERTPbifal
sol ubi | zi nqar@ﬂ'enéaspl@drswglp@a%nshnes[@aA%blyh&(@é@qﬁ& Atib&dy aldcufXay 1R

bi ndi ng nol ecule, e.g., antibody, or fragnment, variant, or ‘derivative

t her eof thatengmﬁelt@é Ratitsir e wsitighexpressioarverters that eankain glralmrmmdqfcreplaca@pmgl e

mode o - admeser e a6 FaBte AR SR, DR, BomkaldachY bRt SeRiibn H a0

dose, multi pll@nélRs Sg Oprodiftér, aithamsérabdqushad, Raiscapticf tetrifBtors) pafyateylsioan.
Dosage reginmens also may be adjusted to ﬁrow de the optinmum desired

response (e.sfes, &c4 h@daﬁ)éelteﬁéb rmprkep hyFiodewing F}@s%ﬁé‘é}tlon gfotha Ipreign KDEDI ng
with the sca t i n

anti gen bi nangepredSEP S B BLET IO RPN Ul bR g hen are

i nvention rra;yvd&hecadm peladteeenkdiny Ehdsoieuable nmrlteeﬁn&m&edmbmar&qﬂz(mddnsﬁem th
the aforementioned nethods WO 2012/ 031099PCT/ US2011/ 050177 - 73 -. of

treat ment i feHMangeolhihessrisstionemd el sellicto stablyeiisatiei the gilassugd  intpy their

ant i - CXCL13 8Sind VoS FARNTRE ARG ftﬁgﬂéﬁ?{ﬁé JoNe 4y &4 into cell
derivatives &}E&er eoﬁ“e t %eol nve(%jtal{]on can(ﬂ]b m ni stee(r)eeg1 to%%a% hdrrlré)nceor
ot her ani nallines aTlus)nmahcbd amgl adiastegeodsby e prsegao exhghngerc oetbilines gvhach stably
anti body of the | vent, MAb 5261, with a conventi onal

phar maceut i CAPISS t’%‘gi @O@g\‘lﬁ er or diluent according to known

techni qyegp) |t W'Alnugﬁ‘)ef &F QORLESA sferN a9 T beSkded! iddudifle ik thot Iﬁﬁ{lteﬁn@ frer m
and character of the pharmaceutically accéptable carrier or diluent is

di ct at ed by hetresamoplnx vofis thynidiee ikirgise (Wagler etialh Cell |1d 1 23t(1987)), diybexanthine-

ki1 oa i n' eRa B Pl P s SR s AT PR MB R B e

or nore specise2qfl 99mb,| mdHdedide PhoshhbEbE tefdfe e (Eoﬁﬁ et anta:équly 8157 (1@80))
ant i gen- bi ndi ng fra%ments variants, or derivatives thereof, of

i nvention Mgy e ¢ snboysdr inj ol benry st anstedlise resppash]  Byso, antlmetabOhte
h f f
herapeut el 50 e B980T o 6 LECUMSS TR, g, s

antigen bi ndioAfers Feappmamiot td hﬂdftl@afexateh@‘swlgl\&rea cﬁdﬁVdﬂ satcezaeScszS‘ng a;'smgt%a)
positive ther%geutlc response with re § ment of a patient with a

di sease to Feetitdbe Fro0 2514 Tised. a‘ﬁ%u“tf %561192&(%%&19) et d@géscweltsr{@mtance
t CXGlL 1

col | -mech at a3 oy BRI IE VNG AP Bel bl S i S A R R85

| ynphoma ( e.mgo, wﬂdklthdnYefrphmanceaoltha anbm@ﬁomdes@{dhagélahcal sl’tharramiy, 1 hEB-

G ar osi s, ag: P kit Aryianae agees (af mab B v Rer vaiacnespd: Biioene)

and peri phergl 57'3‘35’960@@9@’%&1%51? '@eﬁc@f%@f@%@@m’(l59@9%&%10@8{ chﬂ%ﬁ@@bﬁ‘g
upon neny different actors, including nmeans of adm’nistration, target

site, physi dlmgiReal Baichem. (61‘2 1R 13at1P8hY , THshEEREF 11 (5e: lﬁéﬂllér(ﬂ\/lays 1BBBrhrandr

an ani nal , ther cat adm ni stered whet her. treatne

T oanyl act | JYare (HEE SROIFL Testaair § e al HSAMERE & diotane ThAT 6108k man

manal s i nclnehBgs édn%%ﬂ?ﬂdn@w'ﬁ&ﬂ@lﬁ% art 6ﬁﬂéc&h§ﬁa§ﬂ3NAe@&lﬁ%log1}f&lﬁEH€£H bélesages

may be titrated usi ng routi ne nethods known to those of skill in the art to
fi

optim ze safase yesenidpe n.@mel et #2593 THeureamb Jetoedls 4n MelgswlanBeology (John

P e adm o R W So® e Rricderta 0ot sl D uRf RSl iOTRNA, LbRHERY

art w thout mMaiae (Suseledh PRREANYEDGCYli e, @dsc1994) E€udént tPR6tops1e $1€ Fuman
i nvention. Factors influencing the node of adm nistration and the

respective anount of at |east one anti-CXCL13 binding nolecule, e.g.,
anti body, antigen-binding fragnent, variant or derivative thereof include,
but are not limted to, the severity of the disease. the



WO 2012/ 031099PCT/ US2011/ 050177 - 74 - history of the disease, and the age,
hei ght, wei ght, health, and physical condition of the individual undergoing
t her apy. wWoreni2203h099 t he anount of anti-CXCL13 bi ndi ng mpCeaiske,1/080197 ,

anti body, or fragnment, variant, or deriyative thereof, to be adm ni stered
wi || be dependent upon the node of adnifiistrati on and whether the subject

W Il undergo a single dose or nultiple doses of this agent. [0253] Tne
present lnve@éﬂeﬁes AoE® WilaVE Bms 1K) Che%teﬁselzoefndalm ; Wolber@@rdinkeit ali(1A81) J.
nol ecul e, an anti body or antigen-binding fragment, variant, or

derivative tM@fr &ael; 150711 whicharuineerporateddiy g W@Félﬁ'iﬁyhtn thejf eptirglies ng an
aut oi %E& di Seasﬁh gér% su')rpflé\%mrfoa{ry afHﬂ? ﬁlolécm:é E%& r}% 1r§:r&sed 1 vector

arthrit¥s, Iupus |s an ulcer, or a cancer. agnost
[ 0254] Tne i raiﬁ;ntﬂo@ﬁoﬂ (fiok faerfevﬁm\skestblanghoagmdsHemschelt (ri@ﬂ7)1§HfaJUsajuf Magors

di agnosi s of CXCL13-express 'l -medi at ed dij such tain t
of ganciars Hased ﬁﬂl%ér%t%?lﬁﬁg% dhe Eﬁleqeﬁﬂ?fhgfléﬁkﬂsgﬁﬁ?ﬂu 'é“é‘ an IC\%H? ﬁ‘ﬁes
i nvol ves ne N“ &gqqﬁxg,@ @&&%ﬁ%ﬁr“d kas& exeh wf1. §XCaidnps %a?k& A the M RRER dyRem N

ti ssue or ot er c d fromanindividual and conparing’the
measur ed ex perxpmsmg ahetvady mnalﬂphﬁabteannteaade X0k 18ved wp idslsitayrpréssutein auhtunmﬁral

ti ssue or wher eby an i.ncr ase in_.the ex ressi o Iev I

to the stang‘?ﬂsﬂ IE Wil dnersasey ‘éedf‘m?e& sPRiss of tﬂ $f«n8 ni‘fatﬁ
anti-CXCL13 @leh@?gésec?ia@ti vblhﬁtﬂe%ﬁ%dyoébr@ Gﬁétﬁﬁlrbftth@dhtﬂﬂ)d r\ﬁﬂ@ﬂi ﬁcrease
variants, and derivatives thereof i\/ﬁ\b 5261, MAb 5378, MAb 5080,

MAb 1476, 30Lrowse eB@Y., Mok €elisBig!. |3n2567.(a1®8139§| S of cancer, nmultiple sclerosis,
arthriti or lup 025 .The CL13. anti bqdi es_of the L:
and antl:og%‘ﬂ bi ndljﬁl?g 1’ qrediiegion al qvésntsggfeé‘ﬁdtodegwﬁlg?rgve%m? et?e%f:‘ ﬁchitrelklgée&

used to assgplipiplids. pr&hﬁi Red R} @hfmnbligh &t 0GTLidh @aennﬂlssuusumge ebadidomal
i nmunohi stol ogli cal net hods qknown to those of skill in the art see

Jal kanen, etaraknowy irgdilart @ddnclude ymogrpeowwemsyensiggcultyrg) kaﬂ@@n@erglﬁ reacjor
Cell Biol. 105 goc%%ug DR sfin2B hkeor Gty Bt IAN EnBARRE R CORGS, UsehUlolbR

det ecting ot I'n expre55| Gn i nct munoassays, such’a

enzyme | i nkeﬁbdrmldﬂﬁ:@pé@@%'; oRp@ysd mlidrGhgads omaerantc emtmigteat Hf)mcemar)kl‘ﬁai/ﬁf n
blotting. Suitable assays are described in nor detg{ el sewher e herei

[0256] By " asdesijpchdhe melubepsr efsrqlppertideerancbe pygiedsby fleygisiamage © gt

o5 o L 1 g o e 11

det er m ni ng DEAE&sdellnhisé ngrab@mhiuine-)pffmitgi ncHremelopraphy s eb.gt,i vaftey (peefgrentibly

conparing t Ob1;[)shy?1tlg:|51ss% saesy?lt Seg(c: Ih?r}g%qfe 1(o)r|1 3{)8@%%1&9& c|>repvr10r to or subsequent to the HIC
chromatography step described herein.

[0205] Genes encoding anti-CXCL13 antibodies, or antigen-binding fragments, variants,
or derivatives thereof of the invention can also be expressed in non-mammalian cells such
as insect, bacteria or yeast or plant cells. Bacteria that readily take up nucleic acids
include members of the enterobacteriaceae, such as strains of Escherichia coli or
Salmonella; Bacillaceae, such as Bacillus subtilis, Pneumococcus; Streptococcus, and
Haemophilus influenzae. Tt will further be appreciated that, when expressed in bacteria,
the heterologous polypeptides typically become part of inclusion bodies. The
heterologous polypeptides must be isolated, purified and then assembled into functional
molecules. Where tetravalent forms of antibodies are desired, the subunits will then self-
assemble into tetravalent antibodies (WO 02/096948A2).

[0206] In bacterial systems, a number of expression vectors may be advantageously

selected depending upon the use intended for the antibody molecule being expressed. For



WO 2012/ 031099PCT/ US2011/ 050177 - 75 - in a second biological sample). In
one enbodi nent, the CXCL13 pol ypeptide expression level in the first

bi ol ogi cavo=ampi3edws nmeasured or estimated and conpar ed PCO/US26HaMdaT d
CXCL13 pol ypeptide level, the standard3®ei ng taken from a second bi ol ogi cal
sanpl e obtained from an individual not having the disorder or being

determ ned by averaging | evels from a popul ati.on of individuals not havihg
the disor derexaf)i‘@lev@”%Fn Béargﬁﬁf“%@i%t"g]au‘f}ﬁa Brr?éelﬁrlﬁ PO li’)%?:ré’alc“f?él’ 9%35?18%%&“0 >&€213
pol ypepti de p{h%x\zﬁ?zicehﬁcalf NAWMIpositions 2Bf bg, UugedodePaaletdly @8tods SkiiaH adidedt Othe
conpari son. 57

| By "biological sanple" isintended any biol ogical sanple
obt ai ned f r expassiomaif\lighidévelscef ffusiomeroteinspraoduatsthatrase readilyt praifiedompy deof

cells potentjally expressing CXCL13 t hods,.f qr . obt @i ni.ng ;t L.ssue. bi |.es
and body fI Liie%%a 9‘0;%0%&%5025 %&%@PP‘!VEWO %‘Wﬁ?%etoa&? % >f% i %ﬁsglé)gl sg‘{%gdr

[ 0258] Ant i - GXRER @iitidp @ALESEMBO AT 1881 D8 T iR avHfiElagiRRmMtiBody eddigéctuene
derivatives thereof of the invention may be assayed for imunospecific

bi ndi ng by amay breligaset] lndovisually inteethe vectomineframertindabe lagd ot regianse tha ad

i ncl ude but are not .li.mted tc tlthy - GO it . _
syst ens usi 551?%%%?186%?0?3%%1?5@193@% resr(zn(ﬁ‘\ygié gdq&a}l i b@%}ﬁgé:\s{%a@%ﬁ%ﬂ%%
(enzyne |inkadoi198sn08&1 Hesle adSaihster, JaBidN(Glein. DHSE0DASGRYIDRI)); and the like.

i munopreci pitation assays, precipitin reactions, gel diffysion preci Pi'%i n
reactions, iNARMOEFPTaEROAIsAdEAPSd IAGEPEET IREEIPOROHTERASS as fusion protems Wit
conpl enent -, xakl o E@»%i}ﬁf}[f@x’asé g@g@?r i QUELT 1 6 RIIAYS prdibilOLES §80ble and can

i mmunoassays; pro{ €i n I Minoassays, to nane but a few. Such assays are
routine and casily bkpavified Hrdndysadtce(ls &y, adsorption AmdUifiadingtto &l matred glutathioget)

Cu t Prot |'s in N | Bi.ol John W Sons, lnc. Vol .
2" i ch 1 S a8ARes PRI Rerlalon CRPREFBRRea o 1ee s aR i e RSP HRE
bi ndi ng af il hys; Aeqad iﬂﬂhbebﬁgbfmbﬁﬂbﬁnfa%ﬁf haeforAsk E18%vagk kittAictHat tiRMtloned

anti body- antigeninteraction can be determned by conpetitive binding
assays. One taxgangine podduat cortpatlenseddrdm i GYTasaetly. i s a radi oi munoassay
conprising the incuhation of | abeled antigen. (e.qg., 3H aor 125I 1th the
ant i bodJ2®A i nt e;}Eé‘ggitlﬁnttﬁQr%ﬁaﬁyé’g‘??cEHqutﬁépgg@eggagr%ﬁ?n esuscgg‘ .%ﬂf\lé\%cggfngaes
anti gen, ang tag;getfcldmioRbakB® ?&ﬁst,bﬁdﬂ’le Qﬁﬂﬂ%(ﬁ@mbﬂﬂ? hs2l edngshga Bililagitic
The affinity of the antibody of infterest for a particular an.tlg?en and the
bi ndi ng of f -miatesgamsmbael thieh armuder of other Reainaare iwynmenrly enailablplegt. Pichia
anal ysi s. Corérzpetiti on with a second anti body can al so be determ ned using
radi oi mmunod? §tz§f§7’§‘. In this case, the WD 2012/031099PCT/US2011/ 050177 - 76
- anti qegos]s | NCUlRteRprevdibhlineSccha@dyyeds, thetptdsastl YR 7C Gitjen@abRd(Stinchednabed ed

compound (e.g., 3H or 1251) in the presence_ of increasi ngr anount s o]f CaTm
unl abel ed sedoddtantdSBER(1979); Kingsman er al., Gene 7:141 (1979); schemper ef al., Gene

10:157 (1980)) is commonly used. This plasmid already contains the TRP1 gene, which

provides a selection marker for a mutant strain of yeast lacking the ability to grow in
tryptophan, for example ATCC No. 44076 or PEP4-1 (Jones, Genetics 85:12 (1977)). The
presence of the trp1 lesion as a characteristic of the yeast host cell genome then provides
an effective environment for detecting transformation by growth in the absence of
tryptophan.

[0209] In an insect system, Autographa californica nuclear polyhedrosis virus (AcNPV)
is typically used as a vector to express foreign genes. The virus grows in Spodoptera
frugiperda cells. The antibody coding sequence may be cloned individually into non-
essential regions (for example the polyhedrin gene) of the virus and placed under contiol

of an AcNPV promoter (for example the polyhedrin promoter).



[0260] The binding activity of a given |lot of anti-CXCL13 anti body, or
antigen-binding fragnent, variant, or derivative thereof may be determ ned
accor di ngvoaoaizhosknown net hods. Those skilled in the aPCTWiské11osoiabl e to
determ ne operative and optiml assay cgpditions for each determ nation by
enpl oyi ng routine experinentation. [0261] There are a variety of methods
avail able for neasuring the affinity of an antibody- antigen interaction,
but reltioe! y feondeoin seibedintlagild ot e Gonstisnhas bédsiecahbibhglyngiphadsd, iel y
on either labeling antibody or antigen, which inevitably conplicates .
routine measurehepusiighdyiany maribed knewme it the #t fapuriicatien aba ipaynoglobulin

quantities. Spr. f I ($ er.tar:
i ACoRE( ) dPPEREe ot sRaTpr, B TALAGARARATES, . Bt e at T Rafilularly by
measuri ng t hfiafhf ifod the fecHlut adiipdy - At i Ryorid M, eandcdiziap colymsy chontaograplenent
to | abel either_antibody or antigen; (ii) antibodies do noC{j need to_be
purified i n ®afAsiong differenigly pelubiitdr ARt Bhan¥ aAthse SiKarditedwiqyys; fqn e
real -time TEARHIENGILE ;roffi’t%)ihé)")&l!f@nétﬁ@l | 2568hod lf&nﬁlbfea]&ih%%hecgﬂmp'&%ﬁ%dies

n n [ e

di fferent oclonal "antibody interactions, are enab and are sufficient
for many evalfuhtiiovenpon podesioséd i) US.ddppeti Appdicstior Buklictinn . 26§2Md23055d
so that a se%Les of different nonoclonal antibodies can easily be conpared
under identi‘¢cal conditions; (v) analytical procedures are fully autonated,
and extensive series of neasurenments can be performed w thout user

i nt er vent i ony1IBrAaRRH: SAthQRU iR ThQaKouté -0 (AR 3 (A ibodivsed 1998) ,
Bl ACORE(r) code No. BR-1001-86; BI At echnol ogy Handbook, version AB

(reprinpes11998) .1L5h Bhéhol6Ad € N0 1 BR- dQPds&itby FhiRchias ashdeitiodieng (sbash es

require that one nenber of a binding pair be immvbilized on a sensor
surface. Theandimatirophages.t Ranouglnite bicep@edC XSRS ewhichdsl faupdan & Yesiety glimtnurehe

bi ndi t [ | ut.i | f t th | yte. .l ,
Che 1§ gand | €18t RerBd bt oh st B i Ao MR At BT Eebher

i mobi | i zed ABL®S WhitaceMIhE bhdnged REREJaBH RS MAilRnaRofinAiNE Bl 6l ImedBRsis,
response reflects a change in mass concentration at the detector surface as
anal yt es bi namphoid; erggnegenesis,[ srkayBadnaliickingsprd chemptactigranigrationres el as
measur enent s i i pter i | e6 T fQues i s
wel T su tod {GCRRbE PRAFO R b (B8 bR ARRER. 0% bR
ranki ng i s SCXpPILe3taadpey feoéptor AXCIDhavk bagt implivatkdaihfd aivayietyonsiwaainamman
be derived fromthe sensorclgram data. WO 2012/ 031099PCT/ USéOé%ﬁ)g&l]?? - 717
- [ 0264] Wherdissasgsfee i Multiple sqlegrgsis {ses. gi8s Gaenp 4l ¢ BNAYLEIGV): {11069
surface, th ulgt. . ofr; Givi-ded nt - Nk, .
phases: (i )e(/&ggﬁéistgltr#%ﬁ%g?’% érlfg{}l?}ltr?é&?\nglf Rg[ll%léafrﬁ ggpﬂlyé%%?legfﬁfe%}t%r{w
(i) Equili bri8gnlod (20@8Y wrthtitis €. gduRheynstaitpdréhritisj(sst b.gn Rivjaer el.1 Mehribt & of

i sseci at | ortBtmaiiaTy P RO LAB SaPPSeeSHuRt . bt PEr ol O] 01
associ ati on gindhd) SEACLAYLAN PRRSE: MEYhGEn) MRONTBLI20N2005)! Bfelkidthiep &1 OF
anal yte-ligand interaction (ka and kd, the rates of conplex formation and
di ssoci ati on] Kkdkkate BKD) .69T33d - BQu{200b))i amopivagastiiisolsedesgi nijekmadmonl aby
the affini tyMg;zutcc eell?”e?'%.t \ %I)’ijagnaI)gO:ilBg&-rl ?&I i(?db7())t<[2a'stric lymphomas (see, e.g., id.;
Nobutani ef al., FEMS Immunol Med Microbiol 60:156-164 (2010)), transplant rejection
(see, e.g., Steinmetz et al., Kidney International 67:1616-1621 (2005)), Sjogren syndrome
(SS) (see, e.g., Barone et al., J Immuno. 180:5130-5140 (2008); Hjelmstrém et al.),
Systemic Lupus Erythematosis (SLE) (see, e.g., Steinmetz ef al., Lee et al., J Rheum.
37(1):45-52 (2010); Schiffer et al., J Immun. 171:489-497 (2003)), active mixed
cryoglobulinemia (MC) vasculitis in Hepatitis C virus infection (see, e.g., Sansonno ef al.,
Blood 112(5):1620-1627 (2008)), Juvenile dermatomyositis (see, e.g., de Padilla et al.,
Arthritis & Rheumatism 60(4):1160-1172 (2009)), and Myastenia Gravis (see, e.g.,
Matsumoto et al., J. Immuno. 176:5100-5107 (2006); Meraouna et al., Blood 108(2):432-



[ 0266] Bl Aeval uati on software provides conprehensive facilities for curve
fitting using both nunerical integration and global fitting algorithns.

Wth suitwibl2e1znsaldysi s of the data, separate rate and aPCirniseg1108131 ant s
for interaction can be obtained from si®pl e BI ACORES i nvestigations. The
range of affi nities rreasurable by this technique is very broad ranging from

mMto pM 7 |
nonocl onal a%t%l ’g‘gg jna]\%%}lt&{ngh@mnﬁj 7%%206?1)33 gﬁ ch&gésltﬁ tCh‘gcepJ (¢%.,
conventi onal Bﬁrkﬁt‘miyfmﬁsmasiwwe padicesteraad aBkayl, 84Enslosm0cm 99t)hBérstenef alceCell

adsorption nethods uire | abel ing, or ified an bodi es d

al | ons mul ti8%1934- 150&3 ?1988)(5 IéOC}_ggi,lrhg Lé(“%})é‘ﬁﬁ‘é‘nc Cof S&ver éFnt’r?onffcl szral
ant i bodi es. r | yse b r

it omat 1 oai 197 FB R0 6%%%%%’12@?’%9@%%3’???9% T R 0% o
MAbs to bi nd{amaguchamewsw Tnoniriog 37483 843 e (ROONRD Catcinorine@. agaolest and

separate epitopes Wi bi nd |nde end ere ai ns
i dentical orP® r(?@té‘f)ygs?eeleaﬁ’e 6tp€ (tml”f (\r‘\%’lcérr ?Z‘? %37133 (égﬁ? g/lkﬁgf egal.,
bi ndi ng. Thegg, i Rei. Ngls:%PEI9SBE L6, bieall AREIRESR A8, Pahdd GRUT BF W Joddrflal
carry out. [0269] For exanple, one can use a capture nol ecul e to bind the

first Mab, fafl Gcmgd%%(h&at? (2Q08))o Cheoni¢ ty@npmnﬂl%l@umamLé égaeng.i Biirlke efmhe

sensor grans r ! o) f the antl bi ndsqt o, first

() o unat Uxledd (ISR VROTH el w e Gel AT shi e 4B
(3) if the skeend2BATIHDRSS NQDOD).NAVIeMdEs RET the X edrision ook h@hlertmrotot:xams
pair-wi se test alters the results. [0270] Pepti de inhibition is another

t echni que ussEvipvorls heopeceiad s Iy atherapersiciedigcicamthe shpyeanemionsa fisoresse

2012/ 03tBEdpC Uikl BRpR3 o WL Gt e AR TRER G R B binding

sequence of rhélecled, egerntibodingwicludag bntiees-sindiag fiagments) et snchaleewraasésed
for inhibition of binding of dlffer(ﬁnt MAbs to I%I |I263‘d antig
Pepti des whitBereph i@ frealretights haping g Hepass assogipted RTIRERE Bl 8.8

structural | yogel #8 8dedeQplefinS REIOPB Ik O£ 83 RY b o Mﬁp is intended normal and
malignant cells expressing CXCL13 antigen. Methods for detecting CXCL13 expression
in cells are well known in the art and include, but are not limited to, PCR techniques,
immunohistochemistry, flow cytometry, Western blot, ELISA, and the like.

[0213] Although the following discussion refers to diagnostic methods and treatment of
various diseases and disorders with an anti-CXCL13 antibody of the invention, the
methods described herein are also applicable to the antigen-binding fragments, variants,
and derivatives of these anti-CXCL13 antibodies that retain the desired properties of the
anti-CXCL13 antibodies of the invention, e.g., capable of specifically binding CXCL13,
e.g., human, primate, mouse, or human and mouse CXCLI13, and having CXCL13
neutralizing activity.

[0214] In one embodiment, treatment includes the application or administration of an
anti-CXCL13 binding molecule, e.g., an antibody or antigen binding fragment thereof, of
the current invention to a patient, or application or administration of the anti-CXCL13
binding molecule to an isolated tissue or cell line from a patient, where the patient has a
disease, a symptom of a disease, or a predisposition toward a disease. In another
embodiment, treatment is also intended to include the application or administration of a

pharmaceutical composition comprising the anti-CXCL13 binding molecule, e.g., an



[0271] The practice of the present invention will enploy, unless otherw se
i ndi cat ed, conventional techniques of cell biology, cell culture, nolecular
bi ol ogy, woanegsmive bi ol ogy, m crobi ol ogy, reconbi nant PBPN#USamd/osemmunol ogy,
which are within the skill of the art._cSuch techniques are explained fully
inthe literature. See, for exanple, Sanbrook et al., ed. (1989) Mol ecul ar
Cl oning A Laboratory Manual (2nd ed.; Cold Spring Harbor Laboratory Press);
Sanbr ook et aafibodyesk aI(ﬁlg&ﬁijdeg efmgha:mt Gevenifngf the Carbant anEnfioVEe @apatlept;(grd

Springs Harbor_ Labor at or N. dover e

Vol unes | aﬁﬁplpanO@a?ft ad‘@H“St’(aiIQB4‘?f & P%ﬂ’i’ﬁ%@é‘(ﬁ% 8%&%%@1%& S pgﬁ)ﬁlfgl At
U.s. Pat. 6%238 BimiARs ndTER ANth HoB@dd Essub & - cell iARAfromUL betiht, Aﬁh@ has a
Hybri di zati on; mes amnd H ggins, eds. (1984) Transcription And
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animal models. For example, the effectiveness of an anti-CXCL13 binding molecule,

e.g., an antibody or binding fragment thereof, of the invention for the treatment or



Exanpl e 1 Sel ection and characterization of nouse antibodies specific for
human CXCl 13 102761Hybri doma generation. Swi ss Webster mce were inmuni zed
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and humn CUEREbaddbad i SR GRR AT SR R FRE TR C T3,
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human’ C35, She &picaiyearss pirpBrang-C#5149dindigg ipalecalgr a&aa«'rrbawwdcfsmgmdmg

(SeraCore: %%m@igh%%& of BBV ST TR A ey dildhSYr g%%%?ﬁﬁ% fl%mcle_sa?f

insulin (G bco: 585-014), and henogl obi n (S gna: . Commer ci
ant i bodi es MMIicéBactemohfddidal B8des( R&D Syst ens) were used as positive controls

for no nd human/ cynpnol gu nke CL bi ndi ng, respectiyvely. 0279]
500 andVE Ver o BneRGES U0 Ak ATyPCi P RIS BEER G AR By
denmonst r at edcRel i3 biRERS 801, 130 SRACINkbEAY Yor %%tié&?ﬁiﬂﬁﬁig“ﬁgé@eﬁteﬁ%f, nant
human, nouse and cynonol gus nonkey CXCL13 (FiguresS 1A-1C). Figure 1 shows

resul ts fronefiopd clsevkerndamin emeset $0 Poomete a magivettherapeudix pesponsnwveth rgipect
anti body was sho t o, have strong hindi.ng to reconbi nant, hyman, nouse and
monkey CXCL18.2 THUBRAE Mg, SIS D3y, RRSTY SHTmIeUEE AEPRESS o HeaoWSh n e Huse
CXCL13 conpaf@iném i3GReidtd MInRBtemSiPZnWas disdhdeniarasshtdatrmt ®ith 288 ahti tithdr’ O
and in vivo (results shown below). The 3D2 anti body was al so used as a

prot ot ype f cctiyigner ahessnbitling oielasslesc egndamibediss Zsdirapumnts shegpef wodios n

(2 B?_;f i)t3?. 0 3 g 3\98”%}%%%%% }rbggisygl%&gg g%o%d %ﬂl\’\@letcﬁsegge\{ CThat' 15, an anti-proliferative

effect, the prevention of further tumor outgrowths, a reduction in tumor size, a decrease in
tumor vasculature, a reduction in the number of cancer cells, and/or a decrease in one or
more symptoms associated with the disease can be observed. Thus, for example, an
improvement in the disease may be characterized as a complete response. By "complete
response” is intended an absence of clinically detectable disease with normalization of
any previously abnormal radiographic studies, bone marrow, and cerebrospinal fluid
(CSF). Such a response must persist for at least one month following treatment according
to the methods of the invention. Alternatively, an improvement in the disease may be
categorized as being a partial response. By "partial response" is intended at least about a

50% decrease in all measurable tumor burden (i.e., the number of tumor cells present in



- 81 - the strongest binding to reconbi nant human CXCL13 conpared to 31) 2,
MAb 470, and MAb 801. 3C9 and 3D2 were used as reagents in Bi oassay
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di | ut egﬂgl?%t wo- f oy 4" @EBoARe ChrlVbE Qsddssed foMcRavhek iR MrAS: Mbitoldky594., averallne

resul t wed that the ‘affinity neasurement (nM for 3D2 on hunan and
mouse CXCL13umes bsirdgmi ftimantdell towbr anchabe tlikg) usiec serreting dechaiues ok 2Svab
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CXCL131, 12-b?opsy sampling including bone marrow aspiration (BMA). In addition to these positive
therapeutic responses, the subject undergoing therapy with the anti-CXCL13 binding
molecule, e.g., an antibody or antigen-binding fragment thereof, may experience the
beneficial effect of an improvement in the symptoms associated with the disease. For
example, the subject may experience a decrease in the so-called B symptoms, e.g., night
sweats, fever, weight loss, and/or urticaria.

[0220] The anti-CXCL13 binding molecules, e.g., antibodies or antigen binding
fragments thereof, described herein may also find use in the treatment or prevention of
inflammatory diseases and deficiencies or disorders of the immune system that are
associated with CXCL13 expressing cells. Inflammatory diseases are characterized by
inflammation and tissue destruction, or a combination thereof. By "anti-inflammatory
activity" is intended a reduction or prevention of inflammation. "Inflammatory disease"”
includes any inflammatory immune-mediated process where the initiating event or target
of the immune response involves non-self antigen(s), including, for example,
alloantigens, xenoantigens, viral antigens, bacterial antigens, unknown antigens, or
allergens.

[0221] In one embodiment, the inflammatory disease is associated with a bacterial
infection, e.g., a Helicobacter infection, e.g., a H. pylori, H. heilmannii, H. acinonychis,
H. anseris, H aurati, H. baculiformis, H bilis, H. bizzozeronii, H  brantae, H
candadensis, H. canis, H. cholecystus, H. cinaedi, H. cynogastricus, H. equorum, H. felis,
H. fenelliae, H. ganmani, H. hepaticus, H. mesocricetorum, H. marmotae, H. muridarum,
H. mustelae, H. pametensis, H. pullorum, H. rappini, H. rodentium, H. salomonis, H.
suis, H. trogontum, H. typhlonius, and H. winghamensis infection. In a certain
embodiments, the Helicobacter infection is a H. pylori or a H. heilmannii infection. In a
further embodiment, the Helicobacter-associated inflammatory disease is MALT
lymphoma, a gastric cancer (e.g., esophageal or stomach cancer), a gastric or duodenal

ulcer, gastritis (an inflammation of the stomach lining), or a gastric lesion (see, e.g., Chen
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et al., J Clin Pathol 55(2):133-7 (2002); Genta et al., Hum Pathol 24(6):577-83 (1993);
Okiyama et al., Pathol Int 55(7):398-404 (2005)).

[0222] In one embodiment, the inflammatory disease is an inflammatory disorder of the
peripheral or central nervous system.

[0223] Further, for purposes of the present invention, the term "inflammatory disease(s)"
includes, but is not limited to, "autoimmune disease(s)." As used herein, the term
"autoimmunity" is generally understood to encompass inflammatory immune-mediated
processes involving "self" antigens. In autoimmune diseases, self antigen(s) trigger host
immune responses.

[0224] In one embodiment, the anti-CXCL13 binding molecule, e.g., an antibody or
antigen binding fragment, of the invention is used to treat or prevent multiple sclerosis
(MS). MS, also known as disseminated sclerosis or encephalomyelitis disseminata, is an
autoimmune condition in which the immune system attacks the central nervous system,
leading to demyelination. The name "multiple sclerosis" refers to the scars (scleroses,
also referred to as plaques or lesions) that form in the nervous system. MS lesions
commonly involve white matter areas close to the ventricles of the cerebellum, brain
stem, basal ganglia and spinal cord, and the optic nerve. MS results in destruction of
oligodendrocytes, the cells responsible for creating and maintaining the myelin sheath.
MS results in a thinning or complete loss of myelin and, as the disease advances,
transection of axons.

[0225] Neurological symptoms can vary with MS, and the disease often progresses to
physical and cognitive disability. MS takes several forms, with new symptoms occurring
either in discrete attacks (relapsing forms) or slowly accumulating over time (progressive
forms). Between attacks, symptoms may go away completely, but permanent
neurological damage often results, especially as the disease advances.

[0226] Experimental Autoimmune Encephalomyelitis (EAE) is a widely accepted animal
model of multiple sclerosis. EAE is a demyelinating disease of the CNS that
progressively results in escalating degrees of ascending paralysis with inflammation
primarily targeting the spinal cord. The disease can assume an acute, chronic or
relapsing-remitting course that is dependent upon the method of induction and type of
animal used. Bagaeva et al. has shown that follicles containing B-cells and CXCL13-

expressing dendritic cells formed in inflamed meninges of mice with relapsing-remitting
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reduced bi ndi erll wigraion intryindemgd feoieqard aapupal sgnigy fogmalion-avi di n- HRF' . As
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nouse CXCL13 was use rol) was captured on the ELISA plate
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Fi gures 3A and each data point represe an aver age of i
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Differences in EC50 val ues were analyzed by unpaired t-test and were not
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symptoms in these mice is accompanied by increased expression of CXCL13 by dendritic
cells in kidneys and thymus (Ishikawa et al., J. Exp. Med. 193(12):1393-1402 (2001);
Schiffer et al., J. Immun. 171:489-497 (2003)).

[0230] Neutralization of CXCL13 using an anti-CXCL13 monoclonal antibody or antigen

binding fragment thereof of the invention, e.g., MAb 5261, may be used to reduce the
severity of SLE through several different mechanisms, e.g., blockade of CXCL13
interaction with its receptor resulting, e.g., in interference with B and follicular B-helper
T cell migration into inflamed tissues and germinal center formation.

[0231] In one embodiment, the anti-CXCL13 binding molecule, e.g., an antibody or
antigen binding fragment, of the invention is used to treat or prevent arthritis, e.g.,

Rheumatoid Arthritis. Rheumatoid arthritis (RA) is one of the most common autoimmune
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nodel s t O 28i2m3h@®e B-cell mgration in both hunman andPoBOESe013SiIENS.

M gration towards a non-CXCL13 chenokin SDF- 1 a (a.k.a. CXCL12), was
used as a control to confirmspecificity of anti-CXCL13 antibody on
inhibition of B-cell mgration. Thus, anti-CXCL13 anti bodies were tested
for inhibitidiscasés WhithraffeCP-U3% ioﬂqbem;ﬁel intlgr Ehitedh Seang. tlhés albhmnae pedgressive,

ef fect on SDF-]a-indyced nig C(g 8 WO 201 /gglngQPCT Us2011/.050177 - 83 -
[ 0286] I nhi bi %Ystﬁmlﬁfln YRERLOBY cEpqr ?ﬁ ghaspgteny SOR HlapyIexEl 19MiSrfardpgect
of 3D2, 3C9, er@flg 1Bad &&r&%‘gﬁnltp@llscélﬁdlﬂ:géjlanﬁ%th%( Srald &'ﬁdiﬂﬁé cells
tested. [0287] Two clonal | 1'nes,” humah pre-B CR5 and human
pre-B-697- hC(GRéccunmrlateus gt fyoowisklagesr fbhnmgfﬁaanmss(lmfasarn1reg101)(@s;®ov1um that

anti bodi es on reconbi nant h C 3-dependent _m grat.i.aon and rec nbi.nant
. SDF- 100t o e S eSS B0 T SEPREE VLI Broehs b e Syasvial Tesion
cul ture-treas@ehip afes IWnEHm% Behpiphe o%ht%?-hﬁé'dstﬁlkﬁ%é ethat0fsufport rm&aﬁ%dsuyng

Costar: 3422) "were used uman pre-B-697-hCXCR5 cells were used fo
r hCXCL13- i ndakenatdigr dadtern, p@ddctmmdprtbe@®g7dmm¢mbmr@ @ty‘ecdlseme
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affinities (Abosmacsenhageoynd endeithedial rellsa(Sehemizoer @!e nirtkrmﬁ Beseprsh Dteres] |
mgration (Fh.gyperd 2)) 2(%%2)? of the anti human CXCL13 anti bodi es (3D2, 3C9,

or MAb 801) produce zg fect on human SDFla- nedi at ed chenotaxis of human
pre- B- HOXER4 (5) Célldgen(ddigod arthiiis (V¥XOri@agice and rats is a well-established model of

human Rheumatoid arthritis (RA). The disease is typically induced by intradermal

injection of bovine type II collagen emulsified in Complete Freund’s Adjuvant (CFA) and
is characterized by production of mouse collagen antibodies and, subsequently,
progressive development of arthritis in the paws. Stannard et al. showed that CXCL13
neutralization with rat anti-murine CXCL13 antibodies led to significant reduction in
arthritic score and the severity of joint destruction in arthritic DBA/1 mice. Stannard et
al., "Neutralization of CXCL13 impacts B-cell trafficking and reduces severity of
established experimental arthritis," Presented at American College of Rheumatology 2008
Annual Scientific Meeting (2008).
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SDF-1 a anti body (MAb 87A) strongly inhibited SDFla-dependent m gration.

[ 0290] | nhwbi20i20031@9 nouse CXCL13- dependent migrati on of PEDOSe0I3pF@ENDCY!L es.
Anti - CXCL13 antibodies were tested for ggheir ability to inhibit reconbinant
nouse CXCL13-nedi ated chenotaxis of nouse spl eenocytes (obtained from

mechani cal | y di ssociated spleens). Tie assay was perfornmed usi n%
essent i[8235] t he Sawrabrastonad|CXGL thesdng peantabdfd. Bonongedoraliartibody or antigen

CXCL13-dependept B-cell mgrati.on ass W th [ nor anges i ncl udi usi.n
485 nM (5 p}fﬁ*}g %ﬁﬁ@i&%ﬁ%oggﬁ%ﬁ {Wvﬁﬁ%lelg’p%egzé\ﬁtrﬂ%sﬁ%luﬁeedr %prc?rﬂ gcesﬁqzeeg
(i.e., Trangweddry tdrsseitis Uk bUrehdulRidie oA mhrdts Shiub i sbvdralndipfofedt ShotAardids,
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spl eenocyt e r wo, di rent. styai-ns..of .mc / .
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i ncluded as a negative controls. As shown in Figures 5A and 5B, th?{A
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particul ar, i-nhi bi eppt axi S i ey b wher eas, the
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of 396 [0286]Dat a danmebdidaged the tHee atetlafds 362 then pfesaiBl mekdtBonard 1834t/che anti-

m gration were analyzed by unpaired t-test which. produced val ye. >0. 05
i ndi cating dn<abbdhending mgl %iec%nlancﬁnflg%‘?yeﬁ&égng“é‘[ &k—?@ﬁlgt IE?Htthgr.eO%ﬂsves

were fitted (#ﬁg%elfg%ﬁé@%@w{s sed kO FRIEGRE aGidsMRelthdrafdidc TePoR) with respect

compari son ect on SJL/J and C57Bl ack/6 splenocyte migration is

shown in Fi gorteam@nt No psévgniibn ofiah adidimhernencisasnasiir inflainmateyydigpassd. i Pas
bet ween two nouse strains.was shown. anple 3 Anti-CXCL13 antj.bod
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receptor, with anti-CXCL13 anti bodi es was eval uated using an_established

nodel for humtiAnODaRryredivitye dntéatgiogene peivaty, ArBPOIEXERE vy ogit the likgutfke
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endocyt osi s I'n enokine to
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expressing cell, a reduction in the inflammatory response including but not limited to
reduced secretion of inflammatory cytokines, adhesion molecules, proteases,
immunoglobulins (in instances where the CXCL13 bearing cell is a B cell), combinations
thereof, and the like, increased production of anti-inflammatory proteins, a reduction in
the number of autoreactive cells, an increase in immune tolerance, inhibition of
autoreactive cell survival, reduction in apoptosis, reduction in endothelial cell migration,
increase in spontaneous monocyte migration, reduction in and/or a decrease in one or
more symptoms mediated by stimulation of CXCL13-expressing cells can be observed.
Such positive therapeutic responses are not limited to the route of administration and may
comprise administration to the donor, the donor tissue (such as for example organ
perfusion), the host, any combination thereof, and the like.

[0237] Clinical response can be assessed using screening techniques such as magnetic
resonance imaging (MRI) scan, x-radiographic imaging, computed tomographic (CT)
scan, flow cytometry or fluorescence-activated cell sorter (FACS) analysis, histology,

gross pathology, and blood chemistry, including but not limited to changes detectable by



- 85 - receptor conplex wth subsequent activation of intracellular
signaling cascade (Neel et al., Chenokine and G owth Factor Reviews

16: 637- 6380(2200B)099 The fl ow based nethod described in BoTKISeo@s@r7? was
adapted to determne the ability of BD% to inhibit CXCL13- nedi ated CXCR5
receptor internalization in both hunman gnd nouse cells. For the human
CXCL13- nedi at ed endocytosis, hCXCL13 was conbined with 3D2, MAb 470 or
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EAE can be induced with t conponent s, qf, the des (active
i nduction) aWHl B dlagéa‘iﬁugc{]&qmﬁ(}ngﬁé?d %PBH?‘B“%IOW%BE%O an(()t her (passive

duct lete Freund' s Adj
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mmuni zation_with prot oI o PLP
I(HSLGIK\Z/\LG;_":DK;I:Mt eSE'% | I tf) f?‘ el W.ﬁ_lg) )ti'n hancegﬁﬁ? lSji dﬁl '1%1181%‘3u1e e.g,

heat -inactiv R PAGLh IbkmiA RS, n@Slvérlz&itl’@trddrB'Zﬁ%ﬁe tﬁdsreostmaiy be, for
i ncl uded theglﬁtﬁfé)ldgy W ng trggat nerlltgjgrogﬁﬁ[fs A. Control (rmouse Iegg) st ar. In at

Day O B. 3D2esdraple] oml, gtardagralg by inhalation or topical. The term parent as used

includes, e.g., intravenous, intraarterial, intraperitoneal, intramuscular, subcutaneous,

rectal, or vaginal administration. While all these forms of administration are clearly
contemplated as being within the scope of the invention, an example of a form for
administration would be a solution for injection, in particular for intravenous or
intraarterial injection or drip. Usually, a suitable pharmaceutical composition for
injection may comprise a buffer (e.g. acetate, phosphate or citrate buffer), a surfactant

(e.g. polysorbate), optionally a stabilizer agent (e.g. human albumin), etc. However, in



C. 3D2 starting at score? 1 [0296] The mi ce were given intraperitoneal

i njections of 0.3 ng (15 ng/kg) of antibody tw ce per week. The treatnent
started awvoDRa/@1d99r groups A and B and at the clinical pstarseoiafose117 f or
group C (the scoring systemis describeghyin Table 3 below). Table 3.
Sunmary of Evaluation of the EAE Cinical Signs Description No

neurol ogi cal signs. The distal part of the tail is |linp and droopy. The
whol e tail igh¢romsthodngompadhly. witthitheateaphkisgd hé¢reing wntii@SCE b} binsing ntodecuies,

oot when |3, 9548t 35yl Peler R, SRR AR b, B
invention can be delivered directly to the site of the adverse cellular population thereby
increasing the exposure of the diseased tissue to the therapeutic agent.

[0240] As discussed herein, anti-CXCL13 binding molecules, e.g., antibodies, or antigen-
binding fragments, variants, or derivatives thereof, of the invention may be administered
in a pharmaceutically effective amount for the in vivo treatment of CXCL13-expressing
cell-mediated diseases such as certain types of cancers, autoimmune diseases, and
inflammatory diseases including central nervous system (CNS) and peripheral nervous
system (PNS) inflammatory diseases. In this regard, it will be appreciated that the
disclosed binding molecules of the invention will be formulated so as to facilitate
administration and promote stability of the active agent. In certain embodiments,
pharmaceutical compositions in accordance with the present invention comprise a
pharmaceutically acceptable, non-toxic, sterile carrier such as physiological saline, non-
toxic buffers, preservatives and the like. For the purposes of the instant application, a
pharmaceutically effective amount of an anti-CXCL13 binding molecule, e.g., an
antibody, or antigen-binding fragment, variant, or derivative thereof, conjugated or
unconjugated, shall be held to mean an amount sufficient to achieve effective binding to a
target and to achieve a benefit, e.g., to ameliorate symptoms of a disease or disorder or to
detect a substance or a cell.

[0241] The pharmaceutical compositions used in this invention comprise
pharmaceutically acceptable carriers, including, e.g., ion exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as human serum albumin, buffer substances such
as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene glycol, and wool fat.

[0242] Preparations for parenteral administration include sterile aqueous or non-aqueous
solutions, suspensions, and emulsions. Examples of non-aqueous solvents are propylene

glycol, polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters
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such as ethyl oleate. Aqueous carriers include, e.g., water, alcoholic/aqueous solutions,
emulsions or suspensions, including saline and buffered media. In the subject invention,
pharmaceutically acceptable carriers include, but are not limited to, 0.01-0.1 M, e.g., 0.05
M phosphate buffer or 0.8% saline. Other common parenteral vehicles include sodium
phosphate solutions, Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's,
or fixed oils. Intravenous vehicles include fluid and nutrient replenishers, electrolyte
replenishers, such as those based on Ringer's dextrose, and the like. Preservatives and
other additives may also be present such as, for example, antimicrobials, antioxidants,
chelating agents, and inert gases and the like.

[0243] More particularly, pharmaceutical compositions suitable for injectable use include
sterile aqueous solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. In such cases,
the composition must be sterile and should be fluid to the extent that easy syringability
exists. It should be stable under the conditions of manufacture and storage and will
preferably be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (e.g., glycerol, propylene glycol, and liquid polyethylene
glycol, and the like), and suitable mixtures thereof. The proper fluidity can be
maintained, for example, by the use of a coating such as lecithin, by the maintenance of
the required particle size in the case of dispersion and by the use of surfactants. Suitable
formulations for use in the therapeutic methods disclosed herein are described in
Remington's Pharmaceutical Sciences (Mack Publishing Co.) 16th ed. (1980).

[0244] Prevention of the action of microorganisms can be achieved by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
ascorbic acid, thimerosal and the like. In certain cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols, such as mannitol, sorbitol, or sodium
chloride in the composition. Prolonged absorption of the injectable compositions can be
brought about by including in the composition an agent which delays absorption, for
example, aluminum monostearate and gelatin.

[0245] In any case, sterile injectable solutions can be prepared by incorporating an active
compound (e.g., an anti-CXCL13 antibody, or antigen-binding fragment, variant, or

derivative thereof, by itself or in combination with other active agents) in the required



Mori bund/ Death [0297] As shown in Figure 7, treatnent with 3D2 resulted in
an anelioration of disease. Each data point represents a nean of scores

t aken fr owN020r38099G oup nmeans (GVB) were conpared by ugcmgseea/osey’ ANOVA
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[0246] Parenteral formulations may be a single bolus dose, an infusion or a loading bolus
dose followed with a maintenance dose. These compositions may be administered at
specific fixed or variable intervals, e.g., once a day, or on an "as needed" basis.

[0247] Certain pharmaceutical compositions used in this invention may be orally
administered in an acceptable dosage form including, e.g., capsules, tablets, aqueous
suspensions or solutions. Certain pharmaceutical compositions also may be administered
by nasal aerosol or inhalation. Such compositions may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives, absorption promoters to
enhance bioavailability, and/or other conventional solubilizing or dispersing agents.

[0248] The amount of an anti-CXCL13 binding molecule, e.g., antibody, or fragment,
variant, or derivative thereof, that may be combined with the carrier materials to produce
a single dosage form will vary depending upon the host treated and the particular mode of
administration. The composition may be administered as a single dose, multiple doses or
over an established period of time in an infusion. Dosage regimens also may be adjusted
to provide the optimum desired response (e.g., a therapeutic or prophylactic response).

[0249] In keeping with the scope of the present disclosure, anti-CXCL13 antibodies, or
antigen-binding fragments, variants, or derivatives thereof of the invention may be

administered to a human or other animal in accordance with the aforementioned methods
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nodel for Lupus [0300] Murl ne nodel of System ¢ Lupus Erythematosus (SLE).
SLE i s arwaubwiasmene di sease that involves multiple orgaaos/tsea1i050177
characterized by the spontaneous fornmatjpn of ectopic germnal centers and
aut oanti body production agai nst a nunber of nuclear antigens. The effect of
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treatnment started in twenty-four to thirty-week old NZB/ NZWF1 mice with
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acceptable carrier or diluent is dictated by the amount of active ingredient with which it is
to be combined, the route of administration and other well-known variables. Those
skilled in the art will further appreciate that a cocktail comprising one or more species of
anti-CXCL13 binding molecules, e.g., antibodies, or antigen-binding fragments, variants,
or derivatives thereof, of the invention may prove to be particularly effective.

[0250] By "therapeutically effective dose or amount" or "effective amount” is intended an
amount of anti-CXCL13 binding molecule, e.g., antibody or antigen binding fragment
thereof, that when administered brings about a positive therapeutic response with respect
to treatment of a patient with a disease to be treated.

[0251] Therapeutically effective doses of the compositions of the present invention, for
treatment of CXCL13-expressing cell-mediated diseases such as certain types of cancers,
e.g., leukemia, lymphoma (e.g., MALT lymphoma), colon, breast, esophageal, stomach,
and prostate cancer; autoimmune diseases, e.g., lupus, arthritis, multiple sclerosis, and
inflammatory diseases including central nervous system (CNS) and peripheral nervous
system (PNS) inflammatory diseases, vary depending upon many different factors,
including means of administration, target site, physiological state of the patient, whether
the patient is human or an animal, other medications administered, and whether treatment
is prophylactic or therapeutic. Usually, the patient is a human, but non-human mammals
including transgenic mammals can also be treated. Treatment dosages may be titrated
using routine methods known to those of skill in the art to optimize safety and efficacy.

[0252] The amount of at least one anti-CXCL13 binding molecule, e.g., antibody or
binding fragment thereof, to be administered is readily determined by one of ordinary
skill in the art without undue experimentation given the disclosure of the present
invention. Factors influencing the mode of administration and the respective amount of at
least one anti-CXCL13 binding molecule, e.g., antibody, antigen-binding fragment,

variant or derivative thereof include, but are not limited to, the severity of the disease, the



3+ 300 [0302] As shown in Figure 9A, treatment wth 3D2 halted progression
of proteinuria. H stological analysis of kidneys using a well-defined
scoring syeverv(3T@bl e 5) al so showed a beneficial effecPCofUsantlios@xCL13
treatment as the glomerul onephritis (Gyzo‘, interstitual nephritis (IN), and
vasculitis (V1) pathol ogy scores were I'ower in the 31)2-treated group
conpared to control (nmouse 1gG. See Figure 9B. Table 5. Kidney Pathol ogy
Scores Scor gséiyTanhsipesehand tie dgd] Beight, tWetdht Neqalthj sridsphfsiabbendiidnof-beal

mld or early QOlcasional, focal or_ Qccasional .
individual undergoing therapy. Similarly, the amount of anti-CXCL13 binding molecule,
e.g., antibody, or fragment, variant, or derivative thereof, to be administered will be
dependent upon the mode of administration and whether the subject will undergo a single
dose or multiple doses of this agent.
[0253] The present invention also provides for the use of an anti-CXCL13 binding
molecule, e.g., an antibody or antigen-binding fragment, variant, or derivative thereof, in

the manufacture of a medicament for treating an autoimmune disease and/or

inflammatory disease, including, e.g., MS, arthritis, lupus, gastritis, an ulcer, or a cancer.

IX. Diagnostics

[0254] The invention further provides a diagnostic method useful during diagnosis of
CXCL13-expressing cell-mediated diseases such as certain types of cancers and
inflammatory diseases including autoimmune diseases, which involves measuring the
expression level of CXCL13 protein or transcript in tissue or other cells or body fluid
from an individual and comparing the measured expression level with a standard
CXCL13 expression level in normal tissue or body fluid, whereby an increase in the
expression level compared to the standard is indicative of a disorder. In certain
embodiments, the anti-CXCL13 antibodies of the invention or antigen-binding fragments,
variants, and derivatives thereof, e.g., MAb MADb 5261, MADb 5378, MAb 5080, MAb
1476, 3D2, or 3C9, are used in diagnosis of cancer, multiple sclerosis, arthritis, or lupus.

[0255] The anti-CXCL13 antibodies of the invention and antigen-binding fragments,
variants, and derivatives thereof, can be used to assay CXCL13 protein levels in a
biological sample using classical immunohistological methods known to those of skill in
the art (e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen et al., J. Cell
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting
CXCL13 protein expression include immunoassays, such as the enzyme linked
immunosorbent assay (ELISA), immunoprecipitation, or Western blotting.  Suitable
assays are described in more detail elsewhere herein.

[0256] By "assaying the expression level of CXCLI13 polypeptide" is intended
qualitatively or quantitatively measuring or estimating the level of CXCL13 polypeptide
in a first biological sample either directly (e.g., by determining or estimating absolute

protein level) or relatively (e.g., by comparing to the disease associated polypeptide level
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X. Immunoassays

[0258] Anti-CXCL13 antibodies, or antigen-binding fragments, variants, or derivatives
thereof of the invention may be assayed for immunospecific binding by any method
known in the art. The immunoassays that can be used include but are not limited to
competitive and non-competitive assay systems using techniques such as Western blots,
radioimmunoassays, ELISA (enzyme linked immunosorbent assay), "sandwich"
immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion precipitin
reactions, immunodiffusion assays, agglutination assays, complement-fixation assays,
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, to name
but a few. Such assays are routine and well known in the art (see, e.g., Ausubel ef al.,
eds, (1994) Current Protocols in Molecular Biology (John Wiley & Sons, Inc., NY) Vol.
1, which is incorporated by reference herein in its entirety).

[0259] The binding affinity of an antibody to an antigen and the off-rate of an antibody-
antigen interaction can be determined by competitive binding assays. One example of a
competitive binding assay is a radioimmunoassay comprising the incubation of labeled
antigen (e.g., *H or "°I) with the antibody of interest in the presence of increasing
amounts of unlabeled antigen, and the detection of the antibody bound to the labeled
antigen. The affinity of the antibody of interest for a particular antigen and the binding
off-rates can be determined from the data by scatchard plot analysis. Competition with a

second antibody can also be determined using radioimmunoassays. In this case, the



[0306] Proteinuria levels (Figure 10A) and ki dney pathol ogy scores (Figure
10B) were neasured in 7 mce from 3D2-treated group and 9 m ce from nouse

| gG t r eatwo 2gr2003p099 Pr ot ei nurea scores Were Si gni fi cant | ycCuidst@namil7bet ween
groups (P=0.0042; two-way ANOVA with Bapferroni's nultiple conparison
test). Kidney pathology scores were not'“significantly different (P>0.05).

Al t hough, nean pat hol ogy scores were not significantly different, there was

hi stol ogi ¢ eytideNtEintibaBRVRIE ahhlS’dl?r Yofthfe@as & ddhjighedodta Rbelse ¢ompouip ce
in the 3D2 tre trrent group our out of ni ngew3 449 m ce |npthe/08gm

control @Bmob@pa@wrwszo inct@sipg AMountEan gled ﬁ@‘W@é agiipefince of

severe t bl
ST R T e e
treatment oOrgd n'ﬂ URRInt, Odr &@ivatinalthéestt Biay K&Bﬁ‘éteﬁﬂﬁe@raccmdmgf ol el lemwinn

t he spl een of us mce was_eval uated. Spleen_ sections were th
Q-7 (CC st amet)lo éfmsaasitlllgbuyﬂ\esirbéaﬂll ﬁ@gkfe‘io)detﬁfm%PP%%l‘ﬁF 31‘:4&?0[ iy

follicular dengri | gGtreated
(control) Nﬁpﬁ&\%i%rﬁegléﬂ gef%%% ‘V%ﬁg@%{ ?I{ra?%i ?I??lgﬁatgﬁl sgl enic

| ynphoig2er)chi t ecThereades wietyofl methbdraveiatilé AorBneaSheng thermfiyity of an ant@gdy-
remai ned intact. Mce treated with 3?%\,% (@tedas nifi ant ggcre

si ze and fre@@é%yn@¥a0§%nb‘étn§6ﬂkve&’e m@g( c‘i"?‘? Pte

treated wt t
when expr esSBoddschyon oA WhERY FURLEE, ATAICRE Rty DOBDReoRS f%;‘“e

(Figure 12A)maa3;dremalt@ndfmtmducesjemeetasme$ m tmmﬂazafe@ pentiosy. (Fi gure 128)

Val ues are _shown +/ - SEM wi t ro

descri JAAOBL E r esﬁf-rf %émntrﬁ%n@‘?&%él{fn ﬁoﬁwéﬁ@%% ygﬁ% € to
decreased neghydy %ht%igésnm;et?%omtlmp hethBYS 8f Pﬂéﬂﬁirlr@fthb PRty %ﬁtlb@d&&hﬁgerﬁt
earlier stages o sease, and may affect splenic architecture. Exanp

PB gggr <|51t i f)n iaferadtioner(i )cncareduirenveidi tzé@beémther@n@bodjeoﬁﬁlmﬁ@poﬁala“&h?‘?l%@ﬁ’ @gt
[ ]1solati Oa %Eﬁggﬁ@? %%an%n% %I/egg%]ﬂgxge é"lurf)%m%kﬁl{t] ﬁgbe?&seﬁr&ﬂ@ﬂ}!égllugqgal-fnme

anti body. a proto ype or gener

chineric antﬁléé@ﬁ%ﬁf%%@@%pl@n.ﬁdrﬁoﬁiénufﬁﬂee Veviipabikén (0Y) dlﬁ‘ems m@toelonal
i solated froma 3D2 hybr' doma using standard_ methods. The pol ynucl eotlae)

and ami no acindibedyiseractonst arehenahleg\andcaraishiticiens 3oy many ey ﬂéatllqr’ghlfrpesﬁ%
(L0285 o 8 TR 0, LRk e M R P AR i,
11, respectiygl ¥kily be compared under identical conditions; (v) analytical procedures are fully
automated, and extensive series of measurements can be performed without user
intervention. BlIAapplications Handbook, version AB (reprinted 1998), BIACORE®
code No. BR-1001-86; BlAtechnology Handbook, version AB (reprinted 1998),
BIACORE® code No. BR-1001-84. SPR based binding studies require that one member
of a binding pair be immobilized on a sensor surface. The binding partner immobilized is
referred to as the ligand. The binding partner in solution is referred to as the analyte. In
some cases, the ligand is attached indirectly to the surface through binding to another
immobilized molecule, which is referred as the capturing molecule. SPR response
reflects a change in mass concentration at the detector surface as analytes bind or
dissociate.
[0263] Based on SPR, real-time BIACORE® measurements monitor interactions directly
as they happen. The technique is well suited to determination of kinetic parameters.
Comparative affinity ranking is simple to perform, and both kinetic and affinity constants

can be derived from the sensorgram data.
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monoclonal antibodies. Additionally, large numbers of analyses can be processed

automatically.

[0268] Pair-wise binding experiments test the ability of two MADbs to bind simultaneously
to the same antigen. MAbs directed against separate epitopes will bind independently,
whereas MAbs directed against identical or closely related epitopes will interfere with
each other's binding. These binding experiments with BIACORE® are straightforward to
carry out.

[0269] For example, one can use a capture molecule to bind the first Mab, followed by
addition of antigen and second MAD sequentially. The sensorgrams will reveal: (1) how
much of the antigen binds to first Mab, (2) to what extent the second MAb binds to the
surface-attached antigen, (3) if the second MAb does not bind, whether reversing the
order of the pair-wise test alters the results.

[0270] Peptide inhibition is another technique used for epitope mapping. This method

can complement pair-wise antibody binding studies, and can relate functional epitopes to
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structural features when the primary sequence of the antigen is known. Peptides or
antigen fragments are tested for inhibition of binding of different MAbs to immobilized
antigen. Peptides which interfere with binding of a given MAD are assumed to be
structurally related to the epitope defined by that MAb.

[0271] The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of cell biology, cell culture, molecular biology, transgenic
biology, microbiology, recombinant DNA, and immunology, which are within the skill of
the art. Such techniques are explained fully in the literature. See, for example, Sambrook
et al., ed. (1989) Molecular Cloning A Laboratory Manual (2nd ed.; Cold Spring Harbor
Laboratory Press); Sambrook ef al., ed. (1992) Molecular Cloning: A Laboratory Manual,
(Cold Springs Harbor Laboratory, NY); D. N. Glover ed., (1985) DNA Cloning, Volumes
I and II; Gait, ed. (1984) Oligonucleotide Synthesis; Mullis et al. U.S. Pat. No. 4,683,195;
Hames and Higgins, eds. (1984) Nucleic Acid Hybridization; Hames and Higgins, eds.
(1984) Transcription And Translation; Freshney (1987) Culture Of Animal Cells (Alan R.
Liss, Inc.); Immobilized Cells And Enzymes (IRL Press) (1986); Perbal (1984) A
Practical Guide To Molecular Cloning; the treatise, Methods In Enzymology (Academic
Press, Inc., N.Y.); Miller and Calos eds. (1987) Gene Transfer Vectors For Mammalian
Cells, (Cold Spring Harbor Laboratory); Wu et al., eds., Methods In Enzymology, Vols.
154 and 155; Mayer and Walker, eds. (1987) Immunochemical Methods In Cell And
Molecular Biology (Academic Press, London); Weir and Blackwell, eds., (1986)
Handbook Of Experimental Immunology, Volumes I-IV; Manipulating the Mouse
Embryo, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., (1986); and in
Ausubel et al. (1989) Current Protocols in Molecular Biology (John Wiley and Sons,
Baltimore, Md.).

[0272] General principles of antibody engineering are set forth in Borrebaeck, ed. (1995)
Antibody Engineering (2nd ed.; Oxford Univ. Press). General principles of protein
engineering are set forth in Rickwood et al., eds. (1995) Protein Engineering, A Practical
Approach (IRL Press at Oxford Univ. Press, Oxford, Eng.). General principles of
antibodies and antibody-hapten binding are set forth in: Nisonoff (1984) Molecular
Immunology (2nd ed.; Sinauer Associates, Sunderland, Mass.); and Steward (1984)
Antibodies, Their Structure and Function (Chapman and Hall, New York, N.Y.).

Additionally, standard methods in immunology known in the art and not specifically
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described are generally followed as in Current Protocols in Immunology, John Wiley &
Sons, New York; Stites et al, eds. (1994) Basic and Clinical Immunology (8th ed;
Appleton & Lange, Norwalk, Conn.) and Mishell and Shiigi (eds) (1980) Selected
Methods in Cellular Immunology (W.H. Freeman and Co., NY).

{8273} Standard reference works setting forth general principles of immunology include
Current Protocols in Immunology, John Wiley & Sons, New York; Klein (1982) J.,
Immunology: The Science of Self-Nonself Discrimination (John Wiley & Sons, NY);
Kennett et al., eds. (1980) Monoclonal Antibodies, Hybridoma: A New Dimension in
Biological Analyses (Plenum Press, NY); Campbell (1984) "Monoclonal Antibody
Technology" in Laboratory Techniques in Biochemistry and Molecular Biology, ed.
Burden et al., (Elsevere, Amsterdam); Goldsby et al., eds. (2000) Kuby Immunnology
(4th ed.; H. Freemand & Co.); Roitt et al. (2001) Immunology (6th ed.; London: Mosby);
Abbas et al. (2005) Cellular and Molecular Immunology (5th ed.; Elsevier Health
Sciences Division); Kontermann and Dubel (2001) Antibody Engineering (Springer
Verlan); Sambrook and Russell (2001) Molecular Cloning: A Laboratory Manual (Cold
Spring Harbor Press); Lewin (2003) Genes VIII (Prentice Hall2003); Harlow and Lane
(1988) Antibodies: A Laboratory Manual (Cold Spring Harbor Press); Dieffenbach and
Dveksler (2003) PCR Primer (Cold Spring Harbor Press).

[0274] All of the references cited above, as well as all references cited herein, are

incorporated herein by reference in their entireties.

{8275} The following examples are offered by way of illustration and not by way of
Hmitation.
EXAMPLES
Example 1

Selection and characterization of mouse antibodies specific for human CXCL13

[0276] Hybridoma generation. Swiss Webster mice were immunized with Keyhole
limpet hemocyanin (KLH)-conjugated human CXCL13. After three immunizations,
spleen was harvested from the mouse with the highest anti-CXCL13 titer and hybridomas
were generated by fusion of spleen cells with SP2/0 myeloma cells using standard

procedures.
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Hybridoma clones were screened by ELISA for binding to human and mouse
CXCL13 protein. ELISA plates were coated with about 100 nM of human (Peprotech:
#300-47) or mouse (Peprotech: #250-24) CXCL13 protien overnight at room temperature
(RT). After the plates were washed and blocked, dilutions of standard anti-CXCL13
antibodies (R&D Systems: rat anti-mouse MAb 470 and mouse anti-human MAb 801) or
hybridoma supernatant were added and incubated for 1 hour at RT. The plates were
washed and secondary antibodies (goat anti-mouse IgG-HRP for hybridoma supernatant
and MAb 801; donkey anti-rat [gG-HRP for MAb 470) were added and incubated for 1
hour at RT. The plates were washed and developed with tetramethylbenzidine (TMB)
substrate reagents A and B (BD Biosciences: #555214) mixed at equal volumes for 15
minutes in the dark and read at 450/570 wavelengths. Two positive hybridoma clones,
labelled "3D2" and "3C9", both mouse IgGl antibodies, were selected for further
characterization.

Specificity of the hybridoma-produced mouse anti-human antibodies, 3D2 and
3C9, was assessed by ELISA (as described above) on a panel that included recombinant
chemokines (Peprotech: mouse and human CXCL13, human IL-8/CXCLS8 (#200-08),
human IP-10/CXCL10 (#200-10), human MIG/CXCL9 (#300-26), human SDF-
lalpha/CXCL12 (#300-28A) and cynomolgus monkey CXCL13) as well as several non-
specific control antigens (recombinant human C35, streptavidin (Thermo: #21122),
bovine serum albumin (BSA) (SeraCore: #AP-4510-01)), human serum albumin (HAS)
(Sigma: #A8763), insulin (Gibco: #12585-014), and hemoglobin (Sigma: #H7379).
Commercial antibodies MAb 470 and MAb 801 (R&D Systems) were used as positive
controls for mouse and human/cynomolgus monkey CXCL13 binding, respectively.

3D2 and 3C9 were shown to specifically bind CXCL13. Both 3D2 and 3C9
clones demonstrated multi-species CXCL13 specificity as they bound to recombinant
human, mouse and cynomolgus monkey CXCL13 (Figures 1A-1C). Figure 1 shows
results from duplicate measurements for at least three experiments. 3D2 antibody was
shown to have strong binding to recombinant human, mouse and monkey CXCL13. In
particular, 3D2 had stronger binding to recombinant mouse CXCL13 compared to 3C9
and MADb 801. 3D2 was further characterized in vitro and in vivo (results shown below).
The 3D2 antibody was also used as a prototype for generation of a chimeric and

humanized CXCL13 antibodies (results shown below). 3C9 antibody was shown to have
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the strongest binding to recombinant human CXCLI3 compared to 3D2, MAb 470, and
MAL 801, 309 and 3D2 were used as reagents in Bioassay development (e.g., Epitope
Competition ELISA, described below).

3D2 affinily wmeasurements by BIACORE®. The affinity of 3D2, 3C9, MAbD
%01 and MAb 470 for recombinant human and mouse CXCLI3 was measured by
BIACORE®. Chemokines were immobilized on a C1 chip in Acetate buffer (pH=5) with
haman CXCL13 at 1 pg/ml, mouse CXCL13 at 0.3 pg/ml, and negative control SDF-l¢
at 0.5 pg/ml. 3D2 and 3C9 were diluted in HBS-EP buffer by two-fold from 100 nM o
.78 nM and from 38 oM to 0.594 nm. MAb 801 and MAB 470 were diluted by two-fold
from 50 nM to 0.78 nM and from 19 nM to 0.594 nm. The results showed that the
affinity measurement (nM) for 3D2 on human and mouse CXCLI3 was significantly
lower than that of commercial antibodies MAb 801 and MAb 470, respectively. The
results are shown in Table 2.

Table 2. Affinity Measurements’

“Antibody Fe T Affipitv,sM_
Human CXCL13 Mouse CXCL13

D2 MouwseigGl | 129 1593

3C9 T Mouse IgGlL 25  NB

“MAb80T | MouselgGl 13 NB

 MAb470 | RatlgGla NB 5

[0281]

[0282]

Fatfinities are for recombinant human and mouse CXCL13; NB = 1o bihding
3D2 epitope mapping. An epitope mapping study was conducted using Epitope

Competition ELISA. Plates were coated with 100 M recombinant human CXCL13 and
incubated with 0.033 oM biotinylated 3D2 prior to addition of competing unlabeled
antibodies at various concentrations in excess of the amount of 3D2. The results from a
representative experiment are shown in Figure 2. The results show that 3C9 compeies
with 302 for binding to human CXCL13, but MAb 801 did not compete with 312 for
binding to human CXCL13.

3132 binding to native CXCLI3. Capture Epitope Competition ELISA was used
to assess 3032 binding to native human and mouse CXCL13. In this assay, native human
CXCL13 was obtained from supermnatants collected from human IFN-gamma-stimulated
THP-1 cells. Human CXCL13 (1:4 dilution of THP1 supernatant or 0.097 nM (] ng/mi}
thuCXCL13) was captured with 6.6 nM MAb 801 and detected with 0.66 nM biotin-3C9.

For appropriate antigen presentation, the chemokine from tissue culture supernatant {or
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recombinant human CXCL13 which was used as a control) was captured on the ELISA
plate by MADb 801. The plate was then incubated with biotinylated 3C9 in the presence of
various amounts of unlabeled 3D2. The competition for binding to human CXCL13 that
resulted in reduced binding of biotinylated 3C9 was detected by Streptavidin-HRP. As
evident from Figure 3A, 3D2 strongly bound to both native and recombinant human
CXCL13 producing statistically similar EC50 values.

[0283] Mouse CXCL13-rich organ extracts from TNF-alpha transgenic mice were used
as sources of native mouse CXCL13. Mouse CXCL13 (1:40 dilution of TNF-Tg organ
extract or 0.5 nM rmuCXCL13) was captured with 33 nM MADb 470 and detected with
3.3 nM biotin-3D2. The chemokine from the extracts (and recombinant mouse CXCL13
which was used as a control) was captured on the ELISA plate by MMAb 470. The plate
was then incubated with biotinylated 3D2 in the presence of various amounts of unlabeled
3D2. The competition for the binding to mouse CXCL13 that resulted in reduced binding
of biotinylated 3D2 was then detected by Streptavidin-HRP. As can be seen from Figure
3B, 3D2 was able to compete off the biotinylated version of itself and bind to both native
and recombinant mouse CXCL13 with equal potency.

[0284] For both Figures 3A and 3B, each data point represents an average of duplicate
measurements from one of at least three independent experiments. Curves were fitted
using four-parameter sigmoidal curve fit (R* = 0.99). Differences in EC50 values were
analyzed by unpaired t-test and were not significant (P>0.05). These results show that the
mouse anti-human 3D2 antibody bound not only the recombinant chemokine against

which it had been generated, but also native human and mouse chemokines.

Example 2

Anti-CXCL13 antibody inhibition of human B-cell migration

[0285] Inhibition of CXCL13 function, e.g., B-cell migration, was evaluated using
established models that simulate B-cell migration in both human and mouse systems.
Migration towards a non-CXCL13 chemokine, SDF-1a (a.k.a. CXCL12), was used as a
control to confirm specificity of anti-CXCL13 antibody on inhibition of B-cell migration.
Thus, anti-CXCL13 antibodies were tested for inhibition of human CXCL13-induced

migration and the absence of an effect on SDF-1a-induced migration.
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Inhibition of human B-cell migration towards human CXCL13. The effect of
3D2, 3C9, and MADb 801 on human CXCL13-induced B-cell migration was tested.

Two clonal cell lines, human pre-B-697-hCXCR5 and human pre-B-697-
hCXCR4, were used to assess the effects of anti-CXCL13 antibodies on recombinant
human CXCL13-dependent migration and recombinant human SDF-10-dependent
migration, respectively. Transwell tissue culture-treated plates with 8 um pore size and
diameter of 6.5 mm (Corning Costar: 3422) were used. Human pre-B-697-hCXCRS cells
were used for thCXCL13-induced migration, and human pre-B-697-hCXCR4 for were
used for rhSDF-1-induced migration (negative control). Cells were resuspended in
chemotaxis buffer (RPMI 1640 with l-glutamine, 10 mM HEPES, PennStrep and 0.5 %
BSA) pre-warmed to RT) at 5 x 10%/ml and returned to 37°C for 30 minutes. Diluted
chemokine (97 nm (1 pg/mi) thCXCL13 or 12.5 nM (0.1 ug/ml) thSDF-1a in chemotaxis
buffer) +/- antibodies were added into the lower chamber at 590 pl/well and pre-
incubated for 30 minutes at RT. The cells were added at 100 pl (5 x 10°) cells/upper
chamber. Plates were incubated overnight at 37°C. Inserts were then removed and
Alamar blue was added at 60 pl per well and the plates were incubated at 37°C for 4
hours. Fluorescence was measured at wavelengths 530 nm and 590 nm.

Migration index was calculated for each condition as follows: ((Migration Index
[Isotype control] — Migration Index [antibody])*100)/(Migration Index [Isotype
control]). Percent migration inhibition was plotted against log[nM antibody] to obtain a
titration curve using Graphpad Prism 5. The results for human CXCL13-induced
migration are shown in Figure 4A. The results are presented as mean of two hCXCL13-
induced migration and three hSDF-1-induced migration independent experiments +/-
SEM.

Differences in the degrees of inhibition of human CXCL13-induced migration
among 3D2, 3C9 and MAD 801 corresponded to the differences in affinities for human
CXCL13 (see Table 2 above). Thus, the antibody with the lowest affinity for the
chemokine (3D2) appeared to be the weakest inhibitor of human pre-B-hCXCRS
chemotaxis, whereas antibodies with higher, nearly identical affinities (MAb 801 and
3C9) resulted in a high percent inhibition of cell migration (Figure 4A). None of the anti-
human CXCL13 antibodies (3D2, 3C9, or MAb 801) produced any effect on human SDF-
lo-mediated chemotaxis of human pre-B-hCXCR4 (5) cells (Figure 4B). Whereas,
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positive control goat anti-human SDF-1a antibody (MAb 87A) strongly inhibited SDF-
la-dependent migration.

[0290] Inhibition of mouse CXCL13-dependent migration of mouse splenocytes.
Anti-CXCL13 antibodies were tested for their ability to inhibit recombinant mouse
CXCL13-mediated chemotaxis of mouse spleenocytes (obtained from mechanically
dissociated spleens). The assay was performed using essentially the same protocol as
described above for the human CXCL13-dependent B-cell migration assay with minor
changes including using 485 nM (5 pg/ml) rmuCXCL13, using transwell plates with
smaller pore size (i.e., Transwell tissue culture treated plates with 5 um pore size and
diameter of 6.5 mm (Corning Costar: #3421)), and using higher amounts of cells (1 0% per
well. The effect of the tested antibodies on migration of spleenocytes from two different
strains of mice, C57/BL6 and SJL are shown in Figure 5A and 5B, respectively. MAb
470 was used as a positive control. Rat and mouse IgG as well as human CXCL13-
specific mouse antibody 3C9 were included as a negative controls. As shown in Figures
5A and 5B, the patterns of inhibition were different between MAb 470 and 3D2. In
particular, 3D2 inhibited chemotaxis in a titratable manner, whereas, the effect of MAb
470 was only apparent at the highest antibody concentration of 396 nM. Data comparing
the effect of 3D2 on C57Black/6 and SJL/J migration were analyzed by unpaired #-test
which produced P value >0.05 indicating an absence of significant differences between
two curves. Curves were fitted using four-parameter sigmoidal curve fit (R>=0.99). A
comparison of 3D2 effect on SJL/J and C57Black/6 splenocyte migration is shown in
Figure 5C. No significant differences in 3D2 inhibitory profiles between two mouse

strains was shown.

Example 3

Anti-CXCL13 antibody inhibition of CXCL13-mediated endocytosis of human CXCRS

[0291] Inhibition of CXCL13 chemokine function, e.g., CXCL13-mediated endocytosis
of CXCRS receptor, with anti-CXCL13 antibodies was evaluated using an established
model for human CXCL13-mediated endocytosis of human CXCRS5 receptor (Burke et
al., Blood 110:2216-3325 (2007)).

[0292] Inhibition of CXCLI13-mediated endocytosis of human CXCRS receptor.

Binding of a chemokine to its chemokine receptor leads to internalization of the ligand-
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receptor complex with subsequent activation of intracellular signaling cascade (Neel er
al., Chemokine and Growth Factor Reviews 16:637-658 (2005)). The flow-based method
described in Burkle ef al. was adapted to determine the ability of 3D2 to inhibit CXCL13-
mediated CXCR5 receptor internalization in both human and mouse cells. For the human
CXCL13-mediated endocytosis, hCXCL13 was combined with 3D2, MAb 470 or Mouse
IgG (at concentrations 0, 33, 66, 132, 264, and 528 nM) and incubated overnight at 4°C.
The next day, the cells were resuspended in diluents (RPMI + 0.5% BSA) at 107 cells/ml.
The cells were pre-blocked with 10 pg/ml anti-human Fc block for 15 min at 37°C. The
cells were then incubated with the CXCL13/antibody mix (50 pl cells:50 ul mix) for 2
hours at 37°C. The cells were then stained with anti-human CXCRS antibody
(BDPharmingen: #558113) for 30 minutes at 4°C and analyzed by flow cytometry.
Similarly, mouse CXCLI13-mediated endocytosis was assayed using mCXCL13
combined with 3D2 or Mouse IgG (at concentrations 0, 20, 59, 198, and 528 nM).
Inhibition of endocytosis was calculated as follows: % Inhibition = 100 - [100*(0
CXCL13 - geomean)/(0 CXCL13 - 0 mAB)].

[0293] Figure 6 shows data from representative human and mouse CXCL13 experiments.
Figure 6A shows the effect of 3D2 antibody on human CXCRS receptor expression on the
surface of human pre-B-697-hCXCRS5 cells treated with 485 nM (5 pg/ml) of human
CXCL13. Figure 6B shows 3D2-mediated inhibition of mouse CXCRS5 receptor
internalization in Wehi-231 cells pre-incubated with 1000 nM (10 pg/ml) of mouse
CXCL13. In both cases 3D2 efficiently and in a titratable manner interfered with the
CXCL13-induced down regulation of CXCRS5 receptors. Figure 6C shows EC50 values
which were calculated from sigmoidal dose response curves (shown on the graph) with
R2 values equal to 1 (mouse endocytosis) and 0.994 (human endocytosis). The data
comparing 3D2 effect on human and mouse receptor endocytosis were analyzed by
unpaired f-test which produced a P value > 0.05 indicating absence of significant

differences between the human CXCL13 and mouse CXCL13 curves.

Example 4

Evaluation of anti-CXCL13 antibodies in mouse disease models for Multiple Sclerosis

[0294] Murine model of Multiple Sclerosis. Experimental ~Autoimmune

Encephalomyelitis (EAE) is a widely accepted animal model of multiple sclerosis. EAE
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twice per week. The treatment started at Day O for groups A and B and at the clinical
score of >1 for group C (the scoring system is described in Table 3 below).

Table 3. Summary of Evaluation of the EAE Clinical Signs

Score Signs Description
7777777777777 0 i Normal behavior No neurological signs.
1 Distal limp tail The distal part of the tail is limp and
7777777777 droopy.

Complete limp tail

1.5 . The whole tail is loose and droopy.
2 Righting reflex Animal has difficulties rolling onto his
7777777777777777777777 feet when laid on its back.
3 Ataxia Wobbly walk - when the mouse walks |
the hind legs are unsteady. |
4 Early paralysis The mouse has difficulties standing on

its hind legs, but still has remnants of
movement.
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2 starting at Day 0
C. 3D2 starting at Day 7
D. 3D2 starting at EAE onset (score>2)

[0299] The results for RR-EAE-2 are shown in Figure 8. Each data point represents a

mean of scores taken from 9 mice. Group means were compared by using one-way
ANOVA followed by Bonferroni’s multiple comparison post test. Statistically significant
differences were observed between control (mouse IgG) and each 3D2 treated group
(P<0.05), but not among the three 3D2 treated groups (P>0.05). Again, treatment with
3D2 had a statistically significant effect on the severity of the disease, even when the

treatment was started at the onset of the EAE symptoms, score > 2 (Group D).
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weeks. The treatment included bi-weekly intraperitoneal injections of 0.3 mg (15 mg/kg)

of 3D2 or mouse IgG (control).

Table 4. Proteinuria Scores

Proteinuria score | [Protein] in urine, mg/dl
LS N 0
777777777777 2+ 100
3+ 300
[0302] As shown in Figure 9A, treatment with 3D2 halted progression of proteinuria.

Histological analysis of kidneys using a well-defined scoring system (Table 5) also
showed a beneficial effect of anti-CXCL13 treatment as the glomerulonephritis (GN),
interstitual nephritis (IN), and vasculitis (VI) pathology scores were lower in the 3{}2-

treated group compared to control (mouse 1gG). See Figure 9B.

Table 5. Kidney Pathology Scores

Scores | Glomerulonephritis | Interstitial Nephritis Vessels
0-1+ Focal, mild or early Occasional, focal or Occasional
proliferative small pockets of MNC | perivascular infiltrate

(10~15 cells)
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Scores | Glomerulonephritis Interstitial Nephritis Vessels

12+ | Moderate or definite Focal infiltrates (15-30 | Several foci of
proliferative; increased | cells) perivascular infiltrate;
matrix 10 Necrosis

23+ Diffuse and focal or | Multifocal extensive Multifocal
diffuse proliferative infiltrates; with perivascular; more

necrosis extensive; +/-

] R T R necrosis (3+)

34+ Severe diffuse Severe disease with Multifocal or diffuse;
proliferative, with extensive necrosis extensive with
crescent/sclerosis ecrosis

[0303] For proteinurea scores (Figure 9A) and kidney pathology scores (Figure 9B), each

[0304]

[0305}

[0306]

data point represented the mean of ten measurements. No statistically significant
differences were observed (P>0.05) in two-way ANOVA followed by Bonferroni’s
multiple comparison post test to identify statistically significant differences (P<0.05).

SLE-2: Prevention Trial in Mice with Early Disease (post-autoantibody
induction, but before significant proteinuria). In study "SLE-2," the treatment started
in twenty-week-old NZB/NZWF1 mice and continued for twelve weeks. The treatment
included bi-weekly intraperitoneal injections of 0.3 mg (15 mg/kg) of either 3D2 or
mouse IgG (control). As shown in Figure 10A, treatment with 3D2 resulted in
statistically significant inhibition of the progression of proteinuria, particularly during the
first eight weeks of treatment. After eight weeks, zero out of seven (0%) mice in the 3D2
treatment group and four out of nine (44%) mice in the control group had >2+ proteinuria
score. At the end of twelve weeks of treatment, mean urine protein was 2.1+/-0.2 with
3D2 treatment vs. 3.1+/-0.15 with mouse IgG (control) antibody.

Kidney pathology scores were also measured in mice from the 3D2-treated group
and mouse IgG-treated group. A summary of the glomerulonephritis (GN) and
interstitual nephritis (IN) pathology scores is shown in Figure 10B.

Proteinuria levels (Figure 10A) and kidney pathology scores (Figure 10B) were
measured in 7 mice from 3D2-treated group and 9 mice from mouse IgG-treated group.
Proteinurea scores were significantly different between groups (P=0.0042; two-way
ANOVA with Bonferroni’s multiple comparison test). Kidney pathology scores were not
significantly different (P>0.05). Although, mean pathology scores were not significantly
different, there was histologic evidence of severe kidney disease in two out of seven

(29%) mice in the 3D2 treatment group, while four out of nine (44%) mice in the control
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The primary follicles remained intact. Mice treated with 3D2 exhibited a significant

decrease in size and frequency of spontaneous germinal centers (GC) in the spleen. Mice
treated with 3D2 (“tx”) showed a trend towards decreased numbers of GCs when
expressed as a ratio of primary: secondary (GC) follicles (p=0.19) (Figure 12A) and a
significant decrease in GC size (p=0.03) (Figure 12B). Values are shown as mean +/-
SEM with 5 mice per group.

[0308] The above described SLE results shows that CXCL13 inhibition by 3D2 antibody
leads to decreased nephritis in the NZB/NZWF1 mouse model of lupus, particularly at

earlier stages of disease, and may affect splenic architecture.

Example 6

Preparation of chimeric and humanized anti-CXCL13 monoclonal antibodies

[0309] Isolation of 3D2 hybridoma V genes and cloning of chimeric 3D2 antibody.
Mouse 3D2 antibody was used as a prototype for generation of a chimeric anti-CXCL13
monoclonal antibody. The variable (V) genes were isolated from a 3D2 hybridoma using
standard methods. The polynucleotide and amino acid sequences of the heavy chain
(H1609) and the light chain (L.0293) of 3D2 are shown in Figure 13. The VH and VK
complementarity determining regions (CDRs) are underlined (SEQ ID NOs: 4, 5, 6, 9, 10,
and 11, respectively).

[0310] The variable heavy (VH) gene was cloned into a mammalian expression vector
that contained the human gamma 1 heavy chain gene, creating a full length chimeric
heavy chain. The variable light (VK) gene was cloned into a mammalian expression
vector that had the human Kappa constant gene, creating a full length chimeric light
chain. In order to make the chimeric antibody, the expression vectors containing the

chimeric heavy chain and the chimeric light chain were co-transfected into CHO-S cells.
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represents ngaf,o ffuﬁc':[i:og#o Iﬁ%g\lgtyngs”‘st}fé SRR nfelRO aMAbBS BT §daal fotl stoondh).

from four-paraneter s curve fit (R2 for the curves that produced
EC50 val ues metterfoROMAY 08RGvaniblbite tempaé vhtmtintizyideddDeens 3€ for binding

mgration was tested for . Lt f o) I wth
CXCL13- depe r@bﬁ?ﬂ%ﬁ@%&%@%‘?ﬁﬁ%@%ﬂ@%@%&%%@sé&% Ee@[ %@5@%

M grall g pssays i(lﬁmhviamn%# R Fic(3DITAAY ¢476)5 MombhGXORD: cRLHimeribidPDY e
24A) and primary uman tonsillar cells; Figure 24B) human cel|s gs wel | as
mouse spl eenatipbés i FirgmeszalBlowsi Fee nivdifieatined thay sses inedured o HAprwero

7, and 2 respecti . The ch hoe e i I M g-13
{or “human’ priéeensbhRlckBesi Py Srd RESERRR L CAD R T ipe AR LY
tonsillar cell sHbwh o Furesaruh 5RO 1MB) RbpattGHEL 1B phiativerdiiliekes pll mespletioresite
mgration. Mgration towards human or nurine SDF-1 al pha Xﬁ ,gﬁed as. a ..
negative coniAsorLqurbhr) shBUAYY wes sepkaced avitnpardiaur B (iguge 44 r themptatien didy
based on the val.e tained . .wth r j v Dee" 1
results shoMOtiaﬁ%éﬁsﬂﬁ&’(ggy fﬁf%p’é‘ ¢s%e;)?ggslgﬁ6§ %gﬁqgg\}gtre gg@%ﬁ?ﬁ?ﬁ f|f g\g%g > . .
measur ement sorier toSEMHVORTRANIE &fd Alncliemdity bhnéabeXBer a membst oluanable wgien
fitted using four-paraneter signoidal cur i R2 =.0.99) he, human
mi gration aseaipsts WAt BORBCaadnd serpeicd Y xgii@t‘%%l?n higan r@g(hf;l%mdéégmg ¢
mgration asgays, B Rohb 15sSeCDRVARS SR8
successful | y§?1¥n fi %%ﬁ%@ﬁ@éﬁm%@é&%%gﬁéﬁﬁn r%ulse cell magrati (S)n to?sa
degree conpagialbes t® thi\igh? Ghaianframbwgtit regisugeri Bigutes B® andWj) resulted in
2012/ 031099PCT/ US2011/ 050177 - 97, - [0327] | nhibition. of human . .
CXCL13- nedi agdwrasioncrly tMEPsS L h ik %ﬁ@%&t‘aﬁ'@gcae&%ﬁcawggﬁn%s} ncagﬁ%léyr ed
toits proto i 086 (REB1E 6N UMBELrpielsds ofiid A8EY adldselqterites
human CXQng%Ig}gﬁIg@g)d%gkgﬁm%&CRS ?e(cept o? i nt er nal i_zgti on assay useiqng t he
met hods descef He609 (STEXADENG: 3) as HEhBIMSEQ {PiNQr 325 shapp in BrmirgddA, and a

identical to MAb 5261 i gnifi | i i i hl »

i nhi bi t humWW?r‘r%ég&Z% gﬁ{zéﬁ?}gh @ft oh? @Egt @%fq;b% plo' n ntsdslf%lra'ol\ﬁgbsltzrgl
and MAb 5378\ieRAFRERbwAYSFAGS pfBMeasurenments from two i ndependent
experiments. Data points for 3D2 and |sotype Controls represent average of
triplicate nmeasuremerfabld 6.oAntbedsnaffiaite Kyapsombipanthymap afd QOUs§ ?gﬁt}gi ng
four-parameter signoidal curve fit (R2. = 0.99). Example 8 Evaluation of
anti-CXCL13 ahtiRathh@ly | 1 nobise (i Jbase npdelighor RAdmitt @iagow).tnM it i s
[0328] Murine Model of Rheunatoi di ArCliuint i sSChQo VEyenyji-nduced grilritis
(CA in mce and rats is a well ;est\dh) i shed nodel xOHIRN eﬂggtoid
arthritis (RA).—TFhe-di-sease- srrt_'piﬂ“}()' yi-rrelt 5" by S adernglzgrnjiection
of bovine type |1 d¥ I agen ?&TFS 0P Co‘r-rtpqze?‘e =r eund' s {Adj uvant. ( CFA)
and i s char act.erized-by.produtti-on—-of. pouse-calt-agen—anti-badi and,
subsequent | y, | pr¥gPdéd ve d@\‘?@f‘opne[%]tmgf arth Pt i s initfie paWSGSA [ Q329]
ClA-1. Anti-arthimeicdDéfi cB8) of 1v1iAb 5378 in C A nodel using DBAl a nice.
The di sease was—t+nduced-i-nDBAL/ I mice by subcutaneous i mrnization with
100 [tg of bovine type Il collagen in CFA enhanced with 100 i _tg of
heat-killed M tubercul osis H37Ra, followed by boost imunization on Day 21
with 100 1.1g of bovine type Il collagen in Inconplete Freunds' Adjuvant
(I'FA). The animals were scored for macroscopic signs of arthritis (see
Table 8) three tines weekly and the Arthritic Index (A) was cal cul ated by
addi tion of individual paw scores (the maxinmumarthritic index that could
be achieved in any given animal was 16).




Tabl e 8. Macroscopic signs of CTAin mce Arthritic Score Description No
visible effects of arthritis Edema and/or erythema of 1 dhlit Edema
and/ or erwOher3nof992 di gits Edema and/ or erythena of noPeTiUsSaM125ATT S
Severe arthritis of entire paw and dig9pzs WO

-mmdnd-z.at
AT

]
T

a

on--Pay.-20

2012/ 031099PCT/ US2011/ 050177 - 98 - [0330] Prophyl actic treatnent started
one day bef ore—-begost- Yo W

Antibody | Fe¢ | Heavy ' Light Afiinity (Biacore), nM
?\Ei}l;;l Chain (VK) Human @ Mouse
b CXCL13 | CXCL13
MAD 5080 Human H2177 L5055 14.5 59.2
[eG1
MAD 5261 Human | H2177 L5140 5.1 8.1
(affinity IgG1 (L5055
improved MAb M31a)
5080)

[0312] The polynucleotide and amino acid sequences of MAb 5080 VH and VK: H2177
(SEQ ID NO: 13) and L5055 (SEQ ID NO: 17), respectively; and MAb 5261 VH and
VK: H2177 (SEQ ID NO: 12) and L5140 (SEQ ID NO: 15), respectively, are shown in
Figure 15.
[0313] MAD 5261 specificity for CXCL13: Similar to 3D2, specificity of MAb 5261
was assessed by specificity ELISA and Capture Epitope Competition ELISA on a panel
that included recombinant chemokines (recombinant mouse, human, and cynomolgus
monkey CXCL13, human IL-8/CXCLS; human IP-10/CXCL10, human MIG/CXCL9 and
human SDF-lalpha/CXCL12); native human and mouse CXCL13; and various non-
specific antigens (recombinant human C35, streptavidin, bovine serum albumin (BSA),
human serum albumin (HAS), insulin, and hemoglobin).
[0314] For specificity ELISA, recombinant human, cynomolgus monkey, and mouse
CXCL13 were each coated at 100 nM. MADb 5261 demonstrated multi-species specificity
to CXCL13 (Figures 16A-C). The binding of MAb 5261 on recombinant human (Figure
16A) and cynomolgus monkey CXCL13 (Figure 16B) was comparable to the binding of
its direct “parent”, MAb 5080, and stronger than the binding of MAb 1476 (chimeric
3D2). MAD 5261 was significantly superior in binding on recombinant mouse CXCL13
compared to both MAb 1476 and MAb 5080 (Figure 16C). The data points for each
chemokine represents the mean of triplicate measurements. EC50 values were calculated
from four-parameter sigmoidal curve fit (R* for the curves that produced EC50 values
were 0.99).

MAD 5261 binding to native human and mouse CXCLI13 was determined by

Capture Epitope Competition ELISA. For human ELISA, human CXCL13 (1:4 dilution

[0315]



post-induction in animals with [ow Al of 2-6, and consisted of the
follow ng treatnment groups (10 m ce per group): A Muse |1gG Isotype
(control )WB.200318878 C. etenercept (TNF inhibitor; posPCIS2€0050107 )

[ 0331] The mi ce had been given either ingyaperitoneal (Muse 1gG and MAb
5378) or subcutaneous (etenercept) injections of 0.6 ng (30 ng/kg) of
anti body twice a week for three weeks. The studﬁ was term nated on Da

41
pgst8 i nduclt i oof THRBSpematant ond. 09 A ni)gvascapirgst wih P10l MAPrSé’étaﬁéﬁFteﬁﬁefl%"iMb
5378 result I Ny A decreased r ' :

Joni bi 41on o sefvEuBARSERR N Sy BLISK RGNS CRVELSPIRRLIGNS AN TkiRll
Stati sti cal | skt@bQRidsicapitedivith SBaiM edAbSI70 adsieteced with BI3enldt hiotyn-8DApBadit
(Day 41) between Mouse 1gG and MAb 5378 treated groups (P<0.05 atild use
| gG and et erf&i% epint FeRsaseBis Jr BYRsasy paurjmpte measursipemls {ippy, ot P& e@ﬁt%

02, 15 oo UM R 305 A COf L i v

control agen enerce nt | hritic efficacy of
MAb 5378 i n KuinfannoFighrel 17 RBAIND] muiuse . CRCEER diffigu@t A 78)udWAbi 526 IMAbmeBTBied
"ClA-2," was performed. | hi udy, the _.disease was.induced,in DBALl..1
nce as des C?UPB%‘EF_"‘XB%\??BJ[WQ# @P‘iéqéo %@Ph‘eﬁf?ﬁmwﬂ% (\!"A@Otprhélﬁqtaﬁéﬁ‘fi TaQusF P@zveone
day befof & ReRRf |5 MM &AHMh inOFighiR¥ 15A-BARECNNGL SIS - pARinfEM: Ssidthbidal OW
AT Qf 2-6. In addition to etenercept, comrercial rat anti-nurine CXCL13
anti body MACUTORRS “us8®).as a control . The study therefore included the
foll ow ng groups: A Muse 1gG Isotype control B. MAb 5378 C. etenercept
(TNF inhibitor; positive control) D. MAb 470

Example 7

Functional characterization of anti-CXCL13 MAb 5261

[0316] Inhibition of human and mouse B-cell migration. The ability of MAb 5261 to
inhibit human CXCL13-induced human B-cell chemotaxis was tested on both the stable
cell line human pre-B-697-hCXCRS5 and primary human tonsillar cells.

[0317] MAD 5261 inhibition of human CXCL13-induced human B-cell chemotaxis on
stable cell line human pre-B-697-hCXCRS5 was tested using the protocol is described in
Example 2 above. The human pre-B-697-hCXCRS cell migration inhibition by MAb
5261 is shown in Figure 18A. For the human primary tonsillar cell studies, the tonsillar
cells were obtained by the mechanical dissociation of the tissue. Cells (10%/upper
chamber of 5-um Transwell plate) were allowed to migrate towards 5 pg/ml human
CXCL13 for 2 hours at 37°C). Inhibition of human primary tonsillar cell migration by
MAD 5261 is shown in Figure 18B. The results shown in Figures 18A-B represent an
average of triplicate measurements +/- SEM from one of at least three experiments.
Curves were fitted using four-parameter sigmoidal curve fit (R2 = 0.98-0.99).

[0318] The effect of MAb 5261 on mouse CXCL13-mediated mouse B-cell chemotaxis
was evaluated on mouse splenocytes from C57Black/6 and SJL/J mice as described in
Example 2 above. Again migration towards human or murine SDF-1a (0.1 pg/ml) was
used as a negative control to ensure CXCL13 specificity of the antibody effect (data not
shown). The splenocyte migration inhibition by MAb 5261 is shown in Figure 19 (the

data from representative experiments are shown as mean of duplicate measurements +/-



[ 0334] The mi ce were given either intraperitoneal (Muse 1gG MAb 470 and
MAb 5378) or subcutaneous (etenercept) injections of 0.6 ng (30 ngy/kg) of
ant i body wei2ee/sieeek for three weeks. The study was tergirnst@d/osn’Day 42
posti nduction. [0335]As evident fromFEiggre 27, prophylactic treatnent with
MAb 5378 again resulted in a decreased rate of disease devel opnent and
significant inhibition of disease severity WO 2012/031099PCT/US2011/050177
- 99 -t hr ouyPbutMigrationt indipitien welups aeracalchiatednbgsod mn (heayalues) obtained with
Statisticall ignificant differences were observed between Muse |1gG and
MAb 5378 tre%’f% g?rdtlz)ntgpclgm(y?gg tﬁoﬁ' and Mouse 1gG and MAb 470 treated groups
(13<0. q8319]The i nki Bhéwn Yin &fif@et 18farlADO, SHAD 9261 diibitddabdth tHug@inl hd mouse
different fromthe inhibitory effects of positive control agent etenercept

and rat ant i C¥hil rdepsudenzehematagay Thawlitigonqepsio K0, valwsdeiwen culpradeand of
Succesef ul perror nanee or wr ot ke g Rate MGl Fonh GRS

aut oi muni t ycontdrerapiossi bg.e Ivealbrii spg/oel) &ebiwed iinviednam gre Bse TR CXORST cell
ectopic germ nal  center forpation was tested. Gernipal centers in MAb
5378- t r eat edMigAItENENH;488 %Hg/ﬂgbvw P?Fdfbgu‘i'{l?{l éonsﬂﬂﬂ cell migration.

4- hydr -nitr | ac - chi ck | ki ( -g@-p i D fateddi
100 ul Oﬂg?zojl um Weqﬁlzl%ehilgﬁi ﬁfeéﬂ.u The g%:%na sﬂ%iragéhl n‘%}@gt e E|S n%fgiggﬁl?oe;g(é y
with total aofec€ptér.nfhi{s3Zpemphkf)was dome kusof hentangire Wb 6@ EhCX6Rppeells tnetted iwith

(0.6-ng weekly inj i.Qns) .orf MAb ,5378.(0..3- bi s |y injectiqgns), The
i ect Lons - Mt T b et PESSHERiE G i e CORTOl G BHE R fo e
NP- GCC | mMunh&@bdLBesciiBEPRle BERLANPIEOT. Motk RS o \Hahdsdt €RCeD3 ds AQM,
post-chal l enge. Single cell suspensions from spleens and | ynph nodes were

anal yzed by Whiohvveagthoglearrtharf tre arheunsused irc theod DY gnilenytoss ashy ({eact #A8a1dd GC
B-cells; follicular-and i nal,.zone B-.c and T-cell + .and.. CD8+
Cbeete A tRBEE AR R hBE i R AR e s i obatr il PR o
mar gi nal  ZoneX8reekdeptdrdaticeyisdis ISOMAD 52A16E Bhdvah iCEighRr20B-1Rl tksults are shown

(B220+/ CD38l ow PNA+) were reduced in spleens and Iwh nodes by 43% and
41% respectdsval yaverRgguek togljcatespnessyremepisp ienpse welr at deaspahecs depiidag

unpai red st . t-te ' ien GC- . EStdLal!

ol i 1 cant TACRRBSSThe plE g A uBle B, o RRL SIS IRERYM o
(P<0.05). The cells recovered fromlynph nodes were very |l ow in nunbers and
therefore were pooled (as a result,Em statistical analysis was perforned
with the data fromthe | ynph nodes): |2 9 Eval uation of anti-CXCL13
anti bodi es in nmouse nodel for Helicobacter infection 103371Murine Mdel of

Hel i cobact @fenlePdtRsid 2N ChhiRd dtiARIA of IRG RS veHGeh 3Fati-CNECIRIMAD 3261 H.
Pyl ori induce gastric MALT | ynphona in patients. A nouse nodel of

[0321] MADb 5261 contains human heavy and light variable regions and human

IgGammal-F allotype as well as human kappa. A murine counterpart ("MAb 5378") was
engineered with mouse IgG2a (Gamma 2a chain). IgG2a isotype has close similarities to
human IgGl, including the ability to fix complement and bind to Fc receptor. MAb 5378
contains the same human heavy and light chain variable genes as MAb 5261 along with
mouse IgG2a constant and mouse kappa, respectively.

[0322] A common restriction site among the heavy and light chain expression plasmids
was used to allow for the changing of isotypes. Generation of the isotype species was
achieved through restriction digestion, ligation, and transformation. Specifically, for the
MADb 5261 heavy chain, the variable region of the gene was digested with restriction
endonucleases and ligated into comparable sites in an expression plasmid that contained
the mouse IgG2a constant region in order to make the heavy chain for MAb 5378
(H5188). Similarly, for the MAb 5261 light chain, the variable region of the gene was



Hel i obacter induced gastric |ynphoid follicles was described in Nobutani et
al ., FEMS I munol Med M crobiol 60:156-164 (2010), which is incorporated
herei n bywoebevesnm®e in WO 2012/ 031099PCT/ US2011/ 050177 PCTABR01H/05G137
entirety. The Nobutani et al. nouse no was used herein to test the
effect of anti CXCL13 antibody in reducing gastric | ynmphoi d follicles.
treatnment schedule for H heilmnnii infection of mce and anti body
admi ni st r at i digesusiewlith Festrivtion Exdomickabes a&ﬂdtgateﬂnntléi @utparadfe sifed 388 bxpression
parti cul ar, C57BL/ 6J mce were infected with H heil mannii

St ar
week post -i riflewifdhat conainsithemaused SKanpassiapkrpeiomta dake dag gt gl %‘B‘mb
control or a I I eshs
ot S 13 s S, amht %9%6 aa‘?dzé?ﬁndﬂ%h % {’%{cﬁ%\&g%ﬁﬂ raokpregions of
at 3 ng/ nl . MAbsSI8ARht mcledasd chmhhar%ﬁ&errncakml MIA@rSs%(l @00 ard showgriadsgure 21.

i ntraperiton a stdg.{{g %@@%&éﬁ‘?os -%g{igi%tg:rg%gé\gcﬁggggé{qg%@eaé t@éQ Iighe

| sot ype cont
[ 0339] Gastrllq:0§a£mgl §s14. 10Mddha, pasp&tely§. eval uated by PCR for expression of
H hei | mannii speéific 16s rRNA genes to confirminfection. PCR

anpl i fi|6323Jon r ea¥iAA378 aflbhive dné¢asurements.onAfiutityemepsomants Tofi MIARCH378 for

(pH8.0), 100 mM KC1, .0.1 nM EDTA T 5% T 9% Noni 40,
and 50% gl yd&FSREIHIman; 4 O, WE&“&%RE&%“&%@ rBégeC d(%le-‘*%0 Iggth?((f)
Japan); 10 ngmlige @fthsmSmlﬂ@ﬂ ﬂgﬂé de Nt BHTS Aifale forl Reprbinaniurgacind
ol i gonucl eotide prinmer; and 1 | t he diluted DNA  which was_prepared by

1: 10 dil uti Icmow GRELb} wgh n@mp@adrm MARPH andsNR.cAnskown dt Tee 3 the affinity

appr oxi nat 20- 100

For the 165 TrRTERN R s3el PBEMAR sUProP byt huan S GhORE ARG
specific

for 30 secongse si@ﬂﬁicﬁﬂtlﬁuﬁpﬁové’&c&ﬁpﬁwﬁ)th[eGBQO] The H hei |l manni i
16s rRNA gene PCR pri rrers are shown bel ow

5 - TTGGGAGECTTTGT 1n1t€e§|:_(é 19 ING 7S @d[%%rgecombmam human and mouse
5' - GATTAGCTGIRCETEGCGECT- 3" (SEQ I D NO. 25) [0343] The results for

The

Antlbody Fe ¢ Affinity, nM~
Human CXCL13 | Mouse CXCL13
5261 ~ HumanlIgGl 5.1 8.1
5378 Mouse IgG2a_ 45 42
3D2 Mouse IgG1 13 159

[0324] MADb 5378 epitope mapping. An Epitope Competition ELISA experiment was
performed to determine if MAb 5378 shared a binding epitope on mouse CXCL13 with
MAD 5261.
MAD 470, 5378 or 5261 (control). Antibody/chemokine interactions were detected with

0.5 pg/ml (3.3 nM) of biotinylated MAb 5261 followed by Streptavidin-HRP.

Recombinant mouse CXCL13 was captured on the plate with 1 pg/ml of

Commercial rat anti-mouse antibody MAb 470 was also included into the study. The
ability of mouse CXCL13, pre-incubated with either MAbs 470 or 5378, to bind
biotinylated MAb 5261 was evaluated using Epitope Competition ELISA. It was shown
(Figure 22), that MAb 5378 shared a mouse CXCL13 binding epitope with MAb 5261,
but not with MAb 470. Thus, MAb 5378 was shown to retain epitope binding and
affinity, which was needed in order for MAb 5378 to be used as a surrogate for MAb
5261 in animal model studies. Furthermore, the epitope binding results described

throughout the Examples can be summarized as showing that 3D2, 3C9, MAb 1476, MAb
5080, MAb 5261, and MADb 5378 all bind the same epitope of human CXCL13.



all gastric sanples obtained fromH heilmannii infected mce are shown in
Figure 30. These results show that all of the treated mce were positive
for H heiwganrwi3iionf ecti on. [0344] CXCL13 expression | RCHASLO®SMATOSa Of
Hel i cobacter infected mce. The nmRNA Qggr_essi on levels of CXCL13 in the
gastric nmucosa of H heilmannii infected and noni nfected m ce was determ ned
by real-tine quantitative PCR The nRNA expression of CXCL13 in the gastric

mucosa (@f2s hei | ABi $378Rpeéfiery Mélcexmmmr@i:ctfmﬂymﬂMAdeél vm'sledaluytpé on
controll m ce one nonth and three nonths after é%mgz Qg £
2012/ 031099 PE&PMbgeat hnmsn.Imquse and £ynomelgps 5’09?‘%‘?’ Ft%fﬁ? @&Bé‘&af‘?/‘eﬂ

These resul ts S%’éad’g] Eg{g@ilg@ss $d Oar%ga?ﬁ% %&%ﬁfb%n{ Bhdthd)ghds (ARABE, ihuman

i nfected ni ¢&° expression 10 gastric nmucosa of antib od
treated Hel izaakassmsloushmpked CQE 3, Thman®NG/ EXOHSs biupan Iﬂé\l@ffCéX@LlQ;)b@E@B in

th t f H heil ft t t t
e e o o and drecnan b By N1 2T B e BBt ! and
transcripitqp E&? nohly &HSOaﬁgl' d@;‘ére'é%ﬁﬁﬁ%%hrﬂaﬁyel’é Sfregthiadinl EREE ViR

renoved fromthe rrusc Farr s erosa, and then homogeni zed with 1 m of

TR ZOL RegeniibuninviBSA)g&mnan Rbtdinvakbuein (HASYdinksnlbm hemeoghoibyeiat gef shown).

according to_ t urer i nstruct.ion ] et h

reverse trar%@?‘%‘ﬁtt}’oﬁ{]%é\aéﬁsoﬂermg 'y IdiFifﬁl%E% f(am%%Ng R& ggnfcﬂla} Each
Transcripti %e}ﬁbkm%@a%'do%d Bt 960/ ﬁMerr&\s Jheshan P@dry 23 WA ST Was@rniparddiie
manuf acturer”s protocol. PCR anplification reactions_involved |x r(e}ag) ion

buffer [20 mbiei stibody GbrRsal contod Gmmuac:ﬂgGO) M EBBawag sipaster top> 3, to

Tween- 20, 0. 5%.Noni det .P40 Q%
ol yor ase (FOTOBEFEEE R At Pe EndEERCh i Ak RepBler THP shoofgiRaA

tri phosphat edlﬁeﬂaﬂwssn %Ind@agsaeﬁldbgane@ b@atdudecmamsrshown@ the pttenﬁaltaﬂeantage
di l uted DNA, which was pregared by 1:10 dilution of the Ol’lgl nal igfniﬂ
with a DNA ogidabt 13a8icyar aP24pgnishal mitdisy Hash daly peint repppsent o

Bt oY e g GRRL 3Ced Hud e Hiediforh 'ﬂﬁcédrélnéte@ﬁgﬂneml Ry 0

C for 2mn, Secon for 30 Seconds, and 72 C
for 1 min. [Q3¢4R]duias ket podbelBCespaessvere 99)CXCL13 and 13-actin control

MRNA in the stonach of H heil mannii. infecfed mce after |sotype or
At - OUOBG ant | ahjoitionzalrhuian wadsmorsssirced Tefesafion SiascSeed 3on 528 s

expressed in, EJ‘?'{'& ok %Aﬁdﬁ\* Otg 4%620 A8 O e g@M@%ﬁ&ﬁot‘aﬁs adfl mbhise and

hei | manni i ed mce t1-CXCL13 anti body treat nent reduces
gastric | yﬁﬂhﬁhah Boddllscwes tastedHeal migrbtan essays fimotleidg ndudredThamanopisdirg bt

m ce three th ft fect t
The o oat or HOKORS GeLS: TlHe 281) BRA PEri SOt AR5 TiRES 2B pfeREe
dth f Rj
and the par ﬁ% \gvéh Eél'ﬁl%gu gﬂéérééyt%%ﬁ@ ﬁb)%ﬁg&ﬁ@nﬁﬂﬂid@@ésdﬂb&@ memm;/ in

and eosin ( shows stai ned images of stonmach from 't
| sot ype cont7,cdnd(2 eéspeqivelyl.) ThedhemokinExoncentraenshwerg: PY indhiof phﬁ*(éXFLtl%éaft ed

cont ol and e DB HENEIE Pough et SIS CRCELT AR bl LRQINPEAL
lower panel Qo FidHr£d350 N2 RBLIIABE TS BpleehSBiT Ynlgratlon Mlgratlon
towards human or murine SDF-lalpha was used as a negative control (not shown).
Migration inhibition values were calculated based on the values obtained with
corresponding Isotype Controls. The results shown in Figures 24A-C represent an
average of triplicate measurements +/- SEM from one of at least three experiments.
Curves were fitted using four-parameter sigmoidal curve fit (R* = 0.99). In the human
migration assays, MAb 5378 was compared to MAb 5261, and in the mouse migration
assays, MAb 5378 was compared to 3D2. In both cases, MADb 5378 successfully
inhibited CXCL13-induced human and mouse cell migration to a degree comparable to

MAD 5261 and slightly superior to 3D2.



- 102 - These results show a reduction in gastric follicles in H heil mannii
infected mce treated with anti-CXCL13 anti body relative to control

t r eat mentwo[20848)00he f or egoi ng descri ption of the speci PCt/usedomsorent s wil |
so fully reveal the general nature of t$®-invention that others can, by
appl yi ng knowl edge within the skill of the art, readily nodify and/or adapt

for var appligatjons sych specifjc¢c enbodi nents, w thout undue
experi n@g&z‘tl on, ﬁ!ﬁ’t‘ e gk ppman g CRCdr I medipterd  endogytosis pof Jruman GXERMt

i nvention. TARESHRr MABURHS %%Mdia%asto%@%ﬂzgg&ééhgﬂﬁ 956 Slembietld e
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light of the teachings and guidance. [0349] The breéadth and scope o
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specifically binds to the sanme CXCL13 epitope as a reference nocl ona

anti body sel SPeawent §rHrvewagfifedhusibg Kustbarpnadr Sgspoigaleurveni{ RS 37899)MAb
5080, MAb 1476, 3D2, and 3C9. 2. The antigen binding nolecule of claim1l,
wherein said binding nolecule specifically binds to the same CXCL13 epitope
as MAb 5261 and MAb 5378. 3. An i solExtamdplen8i gen bi ndi ng nol ecul e which
specifically binds to CXCL13, wherein said binding nolecule conpetitively

of e SoBH R, B TXUEL E8n i morpbusidiigasc madeBlis WehdpBARRES) | "
125 NS T P s 30 0510 2
mice and rats is a well-established model of human Rheumatoid arthritis (RA). The
disease is typically induced by intradermal injection of bovine type II collagen emulsified
in Complete Freund’s Adjuvant (CFA) and is characterized by production of mouse
collagen antibodies and, subsequently, progressive development of arthritis in the paws.
[0329] CIA-1: Anti-arthritic efficacy of MAb 5378 in CIA model using DBA1/J mice.
The disease was induced in DBA1/J mice by subcutaneous immunization with 100 pg of
bovine type II collagen in CFA enhanced with 100 ug of heat-killed M. tuberculosis
H37Ra, followed by boost immunization on Day 21 with 100 ug of bovine type II
collagen in Incomplete Freunds’ Adjuvant (IFA). The animals were scored for
macroscopic signs of arthritis (see Table 8) three times weekly and the Arthritic Index
(AI) was calculated by addition of individual paw scores (the maximum arthritic index

that could be achieved in any given animal was 16).

Table 8. Macroscopic signs of CIA in mice

Arthritic Score Description
0 No visible effects of arthritis
7777777777777777 1 Edema and/or erythema of 1 diyit
777777777777777777 2 Edema and/or erythema of 2 digits
3 Edema and/or erythema of more than 2
digits -
4 | Severe arthritis of entire paw and digits




5. The antigen binding nolecule according to any one of clains 1 to 4 which
conpri ses an antibody or antigen-binding fragnment thereof 6. An isol ated
ant i body w0 2arfa3g®@n- bi ndi ng fragnent thereof which specipCiraskog/obiintds to
CXCL13, wherein said antibody or fragme-thereof is selected fromthe
group consi sting of MAb 5261, MAb 5378, MAb 5080, MAb 1476, 3D2, and 3C9.

7. An i ted anti b or, anti gen-bi.ndi r nt .t hereof .whi.ch

spect 110980, “bi nairopt Hoti 1 alht et 50 BRis MO A “ragndr @y
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| east 90% i dentical to a sequence sel ected fromthe group consi st1ng of SEQ

| D NO 13 argiogm@l) misoperro@): An i sol at ed anti body or anti gen-bi ndi ng
fragnent t her eof [ ch ef)ﬁ?ﬂ f{' cal(ld% bbnds to CXCL13, wherein the |ight
chain variabl e regi 09 FVE” SPYES Y8 body or fragment thereof conprises
an am no acid sequevie® 5878l east 90% i dentical to a sequence selected from
the group consisting of SEQID NQ 15, SEQ ID NO 17, and SEQ ID NO 8. 9.
An isol ated anti b@oﬁgeftﬂf“@h I YErnkibHen: Resitivaeersid) t her eof whi ch specifically
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a sequence selected fromthe group consisting of SEQ.ID NO 13 and SEQ I D
NO 3. 10. Afhfesavesked herty dﬁ%ﬁtﬁ?n%?f?ii@%ﬁ)-aﬂi‘ﬂoﬁ%ﬁnﬁc&@ﬂ’ent t her eof which
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the VH of saiydeqBd dpoRlY s@bly féilﬁﬁ(’)‘[ﬁf‘(Dﬁ}hﬂﬁ?%@tv&é@ﬂ%b%ﬂgﬁéﬁn@ﬁﬁ@ AGRAreated

sequence selected fromthe group consisting of SEQ I DNO 13 and SEQ I D NO

3. groups (P<0.05) and Mouse IgG and etenercept treated groups (P<0.05). The inhibitory
effect of MAD 5378 was not statistically different from the inhibitory effect of positive
control agent etenercept (P>0.05).

[0333] CIA-2: Anti-arthritic efficacy of MAb 5378 in CIA model in DBA1/J mice. A
second CIA study with MADb 5378, “CIA-2,” was performed. In this study, the disease
was induced in DBA1/J mice as described above for CIA-1. Again prophylactic
treatment started one day before boost immunization, on Day 20 postinductions in
animals with low AI of 2-6. In addition to etenercept, commercial rat anti-murine
CXCL13 antibody MAb 470 was used as a control. The study therefore included the
following groups:

A. Mouse IgG Isotype control

B. MAb 5378

C. etenercept (TNF inhibitor; positive control)
D. MAb 470

[0334] The mice were given either intraperitoneal (Mouse IgG, MAb 470 and MAb
5378) or subcutaneous (etenercept) injections of 0.6 mg (30 mg/kg) of antibody twice a
week for three weeks. The study was terminated on Day 42 postinduction.

[0335] As evident from Figure 27, prophylactic treatment with MAb 5378 again resulted

in a decreased rate of disease development and significant inhibition of disease severity



12. The antibody or antigen-binding fragnent thereof according to claimS8,
wherein the VL of said antibody or fragnent thereof conprises the am no

aci d sequeocerdsi®et ed fromthe group consisting of SEQPCDUS11050178EQ | D
NO 17, and SEQ ID NO 8. 13.An isolat anti body or antigen-bi ndi ng
fragment thereof which specifically binds to CXCL13, wherein the VH and VL
of said antibody or fragment thereof conprise ami no acid sequences at |east
90% i dent i Cakrchi®hdld @BOstMly Sequeneesat sk eatdedint r@my t4B. gSoupticolys kigbifingntof :
(a) SEQID NO._ 13 and SEQ ID NO 15, respectively; ( % SEQ ID NO 13 @&c}
SEQ I D NO Hiffereeessertk wopgyedhRevEey Mpee igingd ‘}éfl\abng 7§E@%E’%P Rigupg (<.
respectively. .14, 150 26 ant:hhady. o8, Fagi nglin : ~ttJretiaef
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or fragnment theneefnsomistisdlvatiFienadioth gequéaiicesy kifent iof absitiex ceptol fagent20

or fewer conservative amno acid stitution a o, M I and VL
sequences sel@ErEat Mdost aHETYFBE S A0 @f‘gb %29 (};S%C?#)D NO 13 and SEQ

10,0 08 P0G MLl R 1 orL g PSP Qi e

2012/ 031099 AEALBS&? @ilidé. 0ZRILFY the successful performance of our anti-CXCL13 antibodies in
animal models of autoimmunity, the possible mechanism of action involving disruption of
ectopic germinal center formation was tested. Germinal centers in MAb 5378-treated
BALB/C mice immunized with 100 g 4-hydroxy-3-nitrophenylacetyl-chicken-g-
globulin (NP-CGG) precipitated in 100 ul of alum were examined. The animals were
injected intraperitoneally with total of 0.6 mg (30 mg/kg) a week of either Mouse isotype
control (0.6-mg weekly injections) or MAb 5378 (0.3-mg bi-weekly injections). The
injections started one week before and continued through one week after NP-GCC
immunization. Germinal center formation was evaluated on day 10 post-challenge.
Single cell suspensions from spleens and lymph nodes were analyzed by flow cytometry
for the presence of various B-cell (activated GC B-cells; follicular and marginal zone B-
cells) and T-cell (CD4+ and CD8+) subsets. Although MAb 5378 produced no effect on
T-cells or follicular and marginal zone B-cells (data not shown), germinal center B-cells
(B220+/CD38low/PNA+) were reduced in spleens and lymph nodes by 43% and 41%,
respectively (Figure 28). Spleen group means were compared by using unpaired student
t-test. The reduction in GC-B cells was statistically significant in MAb 5378-treated
spleens compared to Mouse IgG treated group (P<0.05). The cells recovered from lymph

nodes were very low in numbers and therefore were pooled (as a result, no statistical

analysis was performed with the data from the lymph nodes).

Example 9

Evaluation of anti-CXCL13 antibodies in mouse model for Helicobacter infection

[0337] Murine Model of Helicobacter infection. Heliobacter species such as H.
heilmannii and H. Pylori induce gastric MALT lymphoma in patients. A mouse model of
Heliobacter induced gastric lymphoid follicles was described in Nobutani et al., FEMS
Immunol Med Microbiol 60:156-164 (2010), which is incorporated herein by reference in



- 105 - 15.The isolated anti body or antigen-binding fragnent thereof
according to claim 13, wherein the VH and VL of said antibody or fragnent

t her eof cwoppi2si@mi no aci d sequences identical to VH amdTNIS261@08EMnTes
selected fromthe group consisting of: 6 ) SEQID NO 13 and SEQ II NG 15,
respectively; (b) SEQID NO 13 and SI’E&) ﬁD NO 17, respectively; and (c)
SEQ ID NO 3 and SEQ ID NO 8, respectively. 16.An isolated antibody or
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with 200 microliters (600 micrograms) intraperitoneally starting day 7 post-infection and

weekly thereafter. The Isotype control was an independent monoclonal mouse IgG2a
anibody.

[0339] Gastric samples from the mice were evaluated by PCR for expression of H.
heilmannii specific 16s rRNA genes to confirm infection. PCR amplification reactions
involved 1x reaction buffer [20 mM Tris/HCI (pH8.0), 100 mM KCl, 0.1 mM EDTA,
1mM DTT, 0.5% Tween-20, 0.5% Nonidet P40, and 50% glycerol] containing 1 unit of
Taq DNA polymerase (TOYOBO, Osaka, Japan); 10 nmols of each deoxynucleotide
triphosphate; 10 pmols of each oligonucleotide primer; and 1 pl of the diluted DNA,
which was prepared by 1:10 dilution of the original samples with a DNA concentration of
approximately 20-100 ng/pl, in a final volume of 50 ul. Cycling conditions for the 16s
rRNA reactions involved 35 cycles of 94 °C for 30 seconds, 56 °C for 30 seconds, and 72

°C for 30 seconds.

[0340] The H. heilmannii specific 16s rRNA gene PCR primers are shown below:

[0341] F: 5>-TTGGGAGGCTTTGTCTTTCCA-3’ (SEQ ID NO: 24)

[0342] R: 5’-GATTAGCTCTGCCTCGCGGCT-3’ (SEQ ID NO: 25)

[0343] The results for expression of H. heilmannii specific 16s RNA genes amplified in

all gastric samples obtained from H. heilmannii infected mice are shown in Figure 30.
These results show that all of the treated mice were positive for H. heilmannii infection.
[0344] CXCL13 expression in gastric mucosa of Helicobacter infected mice. The
mRNA expression levels of CXCL13 in the gastric mucosa of H. heilmannii infected and
noninfected mice was determined by real-time quantitative PCR. The mRNA expression
of CXCL13 in the gastric mucosa of H. heilmannii infected mice compared to

noninfected wild-type control mice one month and three months after infection is shown



20. An isol ated anti body or antigen-binding fragnent thereof which
specifically binds to CXCL13, wherein the VH of said antibody or fragnent

t her eof cwoppizBsra Kabat heavy chain conplenentarity deCemseeniogiregi on-3
(VH CDR3) am no acid sequence identicalglexcept for two or fewer am no acid
substitutions, to SEQID NO 6. 21.The anti body or fragnent thereof
according to claim 20, wherein said VH CDR3 am nQ acid sequence |js SEQ |ID
NO 6. 22. ArnjKiepmgs e Aannd Bdy respeghitalyenissa drsitist shopmantingescedr Cafh

specifically.hi . rein.the VL of said antibody or fragnent
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sequence s U%El alll:})ligElCa]p%bity c¢DNA Reverse Transcription Kit (Applied Biosystems, Foster
City, CA) according to the manufacturer’s protocol. PCR amplification reactions
involved 1x reaction buffer [20 mM Tris/HCI (pHS8.0), 100 mM KCI, 0.1 mM EDTA,
ImM DTT, 0.5% Tween-20, 0.5% Nonidet P40, and 50% glycerol] containing 1 unit of
Taq DNA polymerase (TOYOBO, Osaka, Japan); 10 nmols of each deoxynucleotide
triphosphate10 pmols of each oligonucleotide primer; and 1 pl of the diluted DNA, which
was prepared by 1:10 dilution of the original samples with a DNA concentration of
approximately 100 ng/ul, in a final volume of 50 ul. Cycling conditions for the CXCL13
and B-actin reactions involved 94 °C for 2min, 35 cycles of 94 °C for 30 seconds, 55 °C for
30 seconds, and 72 °C for 1 min.

[0346] Figure 32 shows expression of CXCL13 and B-actin control mRNA in the
stomach of H. heilmannii infected mice after Isotype control or anti-CXCL13 antibody
treatment. These results show that CXCL13 was not expressed in noninfected wild-type
mice, but was expressed in all H. heilmannii infected mice.

[0347] Anti-CXCL13 antibody treatment reduces gastric lymphoid follicles in
Helicobacter infected mice. The stomachs of mice three months after H heilmannii
infection were resected and opened at the greater curvature. Half of the stomach was
embedded in paraffin wax, and the paraffin-embedded tissues were sliced and stained
with hematoxylin and eosin (H&E). Figure 33 shows H&E stained images of stornach
from the Isotype control (left panel) and anti-CXCL13 antibody (right panel) treated

mice. The number of gastric lymphoid follicles were counted for Isotype control and

anti-CXCL13 antibody samples. The results are depicted in the lower panel of Figure 33.



27. An isolated antibody or antigen-binding fragnment thereof which
specifically binds to CXCL13, wherein the VL of said antibody or fragnent

t her eof cwoppizssra Kabat |ight chain conplenentarity deCemseeniogiregi on-3
(VL-CDR3) am no acid sequence identicallp2except for two or fewer am no acid
substitutions, to SEQ ID NO 11. 28. The antibody or fragnment thereof
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WHAT ISCLAIMED IS:

1. An isolated antibody or antigen-binding fragment thereof which
specifically binds to human, murine, and cynomolgus monkey CXCL13, wherein said
antibody or antigen-binding fragment is selected from the group consisting of:

a) an antibody or antigen-binding fragment thereof comprising a heavy chan
variable region (VH) comprising a heavy chain complementarity determining region-1
(VH-CDR1) amino acid sequence identical to SEQ ID NO: 4, a heavy chain
complementarity determining region-2 (VH-CDR2) amino acid sequence identical to
SEQ ID NO: 5, and a heavy chain complementarity determining region-3 (VH-CDR3)
amino acid sequence identical to SEQ ID NO: 6; and a light chain variable region (VL)
comprising a light chain complementarity determining region-1 (VL-CDR1) amino acid
sequence identical to SEQ ID NO: 16 or 9, a light chain complementarity determining
region-2 (VL-CDR2) amino acid sequence identical to SEQ ID NO: 10, and alight chain
complementarity determining region-3 (VL-CDR3) amino acid sequence identical to
SEQ ID NO: 11;

b) an antibody or antigen-binding fragment thereof which specifically binds to the
same CXCL 13 epitope as the antibody or antigen-binding fragment thereof of a); and

¢) an antibody or antigen-binding fragment thereof that competitively inhibits the
antibody or antigen-binding fragment thereof of a) from specifically binding to human,

murine, and cynomolgus monkey CXCL13.

2. The isolated antibody or antigen-binding fragment thereof according to
clam 1, wherein the VH comprises a VH-CDR1 amino acid sequence identical to SEQ
ID NO: 4, aVH-CDR2 amino acid sequence identical to SEQ ID NO: 5, and aVH-CDR3
amino acid sequence identical to SEQ ID NO: 6, and wherein the VL comprises a VL-
CDR1 amino acid sequence identical to SEQ ID NO: 16 or 9, a VL-CDR2 amino acid
sequence identical to SEQ ID NO: 10, and a VL-CDR3 amino acid sequence identical to
SEQ ID NO: 11.

3. The isolated antibody or antigen-binding fragment thereof according to

clam 1, wherein the heavy chain variable region (VH) of said antibody or fragment
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thereof comprises an amino acid sequence at least 90% identical to a sequence selected
from the group consisting of SEQ ID NO: 13 and SEQ ID NO: 3.

4, The antibody or antigen-binding fragment thereof according to claim 3,
wherein the VH of said antibody or fragment thereof comprises the amino acid sequence
selected from the group consisting of SEQ ID NO: 13 and SEQ ID NO: 3.

5. The isolated antibody or antigen-binding fragment thereof according to
clam 1, wherein the VH of said antibody or fragment thereof comprises an amino acid
sequence identical, except for 20 or fewer conservative amino acid substitutions, to a
sequence selected from the group consisting of SEQ ID NO: 13 and SEQ ID NO: 3.

6. The antibody or fragment thereof according to claim 3 or 5, wherein the

VH framework regions have five or fewer amino acid substitutions.

7. The isolated antibody or antigen-binding fragment thereof according to
claim 1, wherein the light chain variable region (VL) of said antibody or fragment thereof
comprises an amino acid sequence at least 90% identical to a sequence selected from the
group consisting of SEQ ID NO: 15, SEQ ID NO: 17, and SEQ ID NO: 8.

8. The antibody or antigen-binding fragment thereof according to claim 7,
wherein the VL of said antibody or fragment thereof comprises the amino acid sequence
selected from the group consisting of SEQ ID NO: 15, SEQ ID NO: 17, and SEQ ID NO:
8.

0. The isolated antibody or antigen-binding fragment thereof according to
clam 1, wherein the VL of said antibody or fragment thereof comprises an amino acid
sequence identical, except for 20 or fewer conservative amino acid substitutions, to a
sequence selected from the group consisting of SEQ ID NO: 15, SEQ ID NO: 17, and
SEQ ID NO: 8.
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10.  The antibody or fragment thereof according to claim 7 or 9, wherein the

VL framework regions have five or fewer amino acid substitutions.

11. The isolated antibody or antigen-binding fragment thereof according to
clam 1, wherein the VH and VL of said antibody or fragment thereof comprise amino
acid sequences at least 90% identical to VH and VL sequences selected from the group
consisting of:

(a) SEQ ID NO: 13 and SEQ ID NO: 15, respectively;
(b) SEQ ID NO: 13 and SEQ ID NO: 17, respectively; and
(c) SEQ ID NO: 3and SEQ ID NO: 8, respectively.

12. The isolated antibody or antigen-binding fragment thereof according to
claim 11, wherein the VH and VL of said antibody or fragment thereof comprise amino
acid sequencesidentical to VH and VL sequences selected from the group consisting of:

@ SEQ ID NO: 13 and SEQ ID NO: 15, respectively;

(b) SEQ ID NO: 13 and SEQ ID NO: 17, respectively; and

(© SEQ ID NO: 3 and SEQ ID NO: 8, respectively.

13. The isolated antibody or antigen-binding fragment thereof according to
clam 12, wherein the VH and VL of said antibody or fragment thereof comprise amino
acid sequencesidentical to SEQ ID NO: 13 and SEQ ID NO: 15, respectively.

14.  The isolated antibody or antigen-binding fragment thereof according to
clam 1, wherein the VH and VL of said antibody or fragment thereof comprise amino
acid sequences identical, except for 20 or fewer conservative amino acid substitutions
each, to VH and VL sequences selected from the group consisting of:

€)) SEQ ID NO: 13 and SEQ ID NO: 15, respectively;

(b) SEQ ID NO: 13 and SEQ ID NO: 17, respectively; and

(© SEQ ID NO: 3 and SEQ ID NO: 8, respectively.
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15.  Theisolated antibody of claim 1, wherein the VL-CDR1, VL-CDR2, and
VL-CDR3 amino acid sequences are SEQ ID NOs: 16, 10, and 11, respectively.

16.  Theisolated antibody of claim 1, wherein the VL-CDR1, VL-CDR2, and
VL-CDR3 amino acid sequences are SEQ ID NOs: 9, 10, and 11, respectively.

17.  The antibody or fragment thereof according to any one of claims 1 to 16,
which binds to alinear epitope.

18.  The antibody or fragment thereof according to any one of claims 1 to 16,

which binds to a non-linear conformational epitope.

19.  The antibody or fragment thereof according to any one of claims 1 to 18,

which is multispecific.

20. The antibody or fragment thereof according to clam 19, which is

bi specific.

21.  The antibody or fragment thereof according to any one of claims 1 to 20,
which is an Fab fragment.

22.  The antibody or fragment thereof according to any one of claims 1 to 20,

which is an F(ab)> fragment.

23.  The antibody or fragment thereof according to any one of claims 1 to 20,
which isan Fv fragment.

24.  The antibody or fragment thereof according to any one of claims 1 to 20,

which isasingle chain antibody.
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25.  The antibody or fragment thereof according to any one of claims 1 to 20,
which is multivalent and comprises at least two heavy chains and at least two light

chains.

26.  The antibody or fragment thereof according to any one of claims 1 to 20,
24 and 25, which comprises a light chain constant region selected from the group

consisting of a human kappa constant region and a human lambda constant region.

27.  The antibody or fragment thereof according to any one of claims 1 to 20

and 24 to 26, which comprises a heavy chain constant region or fragment thereof.

28.  The antibody or fragment thereof according to claim 27, wherein said
heavy chain constant region or fragment thereof is human 1gG1, 19gG2, I1gG3, 1gG4, IgM,
lgA1l, IgA2, IgE or IgD.

29.  The antibody or fragment thereof according to any one of claims 1 to 28,
which specifically binds to a CXCL13 polypeptide or fragment thereof, or a CXCL13
variant polypeptide with an affinity characterized by a dissociation constant (Kp) no
greater than 5x 1002 M, 102 M, 5x 103 M, 10-3 M, 5x 104 M, 104 M, 5x 10° M,
109M,5x 106 M, 106 M, 5x 107 M, 107 M, 5x 108 M, 108 M, 5x 10-9 M, 10-9
M, 5x 1010 M, 10010 M, 5x 1011 M, 10-11 M, 5x 10-12 M, 5.7 x 1012 M, 8.4 x 10
12Mm,1012M,5x 1013 M, 10013 M, 5x 1014 M, 1014 M, 5x 1015 M, or 10-15 ™.

30. The antibody or fragment thereof according to claim 29, wherein said
CXCL13 polypeptide or fragment thereof, or a CXCL13 variant polypeptide is human or

murine.

31. The antibody or fragment thereof according to claim 30, wherein said
CXCL13 polypeptide or fragment thereof, or a CXCL13 variant polypeptide is human
and said K jgisabout 5x 10°® to about 5 x 10™%.
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32.  The antibody or fragment thereof according to claim 30, wherein said
CXCL13 polypeptide or fragment thereof, or a CXCL13 variant polypeptide is murine
and said K is about 5 x 10°® to about 5 x 10™.

33.  The antibody or fragment thereof according to any one of claims 1 to 32,
which inhibits CXCL 13 from binding to a CX CL 13 receptor.

34.  The antibody or fragment thereof according to claim 33, wherein said
CXCL 13 receptor is CXCRS.

35.  The antibody or fragment thereof according to any one of claims 1 to 34,

wherein said antibody or fragment thereof is humanized, primatized or chimeric.

36. The antibody or fragment thereof according to claim 35, wherein said

antibody or fragment thereof is humanized.

37.  The antibody or fragment thereof according to any one of claims 1 to 36,

further comprising a heterologous pol ypeptide fused thereto.

38.  The antibody or fragment thereof according to any one of claims 1 to 37,
wherein said antibody or fragment thereof is conjugated to an agent selected from the
group consisting of a cytotoxic agent, a therapeutic agent, a cytostatic agent, a biological
toxin, a prodrug, a peptide, a protein, an enzyme, a virus, a lipid, a biological response
modifier, a pharmaceutical agent, a lymphokine, a heterologous antibody or fragment
thereof, a detectable label, polyethylene glycol (PEG), and a combination of two or more

of any said agents.

39.  The antibody or fragment thereof according to claim 38, wherein said
cytotoxic agent is selected from the group consisting of a radionuclide, a biotoxin, an

enzymatically active toxin, or a combination of two or more of any said cytotoxic agents.
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40.  The antibody or fragment thereof according to claim 38, wherein said
detectable label is selected from the group consisting of an enzyme, a fluorescent label, a
chemiluminescent label, a bioluminescent label, a radioactive label, or a combination of

two or more of any said detectable |abels.

41. A composition comprising the antibody or fragment thereof according to
any one of clams 1 to 40, and acarrier.

42. A composition of claim 41, wherein said carrier is selected from the group

consisting of saline, buffered saline, dextrose, water, glycerol, and combinations thereof.

43. A composition comprising an isolated heavy chain variable region (VH)
encoding polynucleotide and an isolated light chain variable region (VL) encoding
polynucleotide, wherein said VH encoding polynucleotide encodes a VH polypeptide
comprising heavy chain complementarity determining region-1 (VH-CDR1), heavy chain
complementarity determining region-2 (VH-CDR2), and heavy chain complementarity
determining region-3 (VH-CDR3) amino acid sequences consisting of SEQ ID NOs: 4, 5,
and 6, respectively; wherein said VL encoding polynucleotide encodes a VL polypeptide
comprising light chain complementarity determining region-1 (VL-CDR1), light chain
complementarity determining region-2 (VL-CDR2), and light chain complementarity
determining region-3 (VL-CDR3) amino acid sequences consisting of SEQ ID NOs:. 9 or
16, 10, and 11, respectively; and wherein an antibody or fragment thereof encoded by
said VH and VL encoding polynucleotides specifically binds human, murine, and

cynomolgus monkey CXCL13.

44.  The composition according to claim 43, wherein the amino acid sequence
of said VH polypeptide is at least 90% identical to a sequence selected from the group
consisting of SEQ ID NO: 13 and SEQ ID NO: 3.
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45.  The composition of claim 44, wherein said VH encoding polynucleotide
comprises a nucleotide sequence comprising a sequence selected from the group
consisting of SEQ ID NO: 12 and SEQ ID NO: 2.

46.  The composition of claim 45, wherein said VH encoding polynucleotide
comprises a nucleotide sequence consisting of a sequence selected from the group
consisting of SEQ ID NO: 12 and SEQ ID NO: 2.

47.  The composition of claim 44, wherein at least one of the VH encoding
polynucleotide and the VL encoding polynucleotide is optimized for increased expression

without changing the amino acid sequence of said VH or VL polypeptide.

48. The composition of claim 47, wherein said optimization comprises

identification and removal of splice donor and splice acceptor sites.

49. The composition of clam 47, wherein said optimization comprises

optimization of codon usage for the cells expressing said pol ynucleotide.

50.  The composition according to claim 43, wherein the amino acid sequence
of said VH polypeptide is identical, except for 20 or fewer conservative amino acid
substitutions, to a sequence selected from the group consisting of SEQ ID NO: 3 and
SEQ ID NO: 13.

51.  The composition according to claim 43, wherein the amino acid sequence
of said VL polypeptide is at least 90% identical to a sequence selected from the group
consisting of SEQ ID NO: 8, SEQ ID NO: 15, and SEQ ID NO: 17.

52. The composition of claim 51, wherein said VL encoding polynucleotide
comprises a nucleotide sequence comprising a sequence selected from the group
consisting of SEQ ID NO: 7, SEQ ID NO: 14, and SEQ ID NO: 18.
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53.  The composition of claim 52, wherein said VL encoding polynucleotide
comprises a nucleotide sequence consisting of a sequence selected from the group
consisting of SEQ ID NO: 7, SEQ ID NO: 14, and SEQ ID NO:18.

54.  The composition according to claim 43, wherein the amino acid sequence
of said VL polypeptide is identical, except for 20 or fewer conservative amino acid
substitutions, to a sequence selected from the group consisting of SEQ ID NO: 8, SEQ ID
NO: 15, and SEQ ID NO: 17.

55. The composition according to clam 43, wherein said VH encoding
polynucleotide and said VL encoding polynucleotide comprise nucleic acids encoding
amino acid sequences at least 90% identical to VH and VL sequences selected from the
group consisting of :

@ SEQ ID NO: 3 and SEQ ID NO: 8, respectively;

(b) SEQ ID NO: 13 and SEQ ID NO: 15, respectively; and

()  SEQID NO: 13 and SEQ ID NO: 17, respectively.

56.  The composition of claim 55, wherein said VH encoding polynucleotide
and sad VL encoding polynucleotide comprise nucleic acids encoding amino acid
sequences consisting of VH and VL sequences selected from the group consisting of:

@ SEQ ID NO: 3 and SEQ ID NO: 8, respectively;

(b) SEQ ID NO: 13 and SEQ ID NO: 15, respectively; and

() SEQID NO: 13 and SEQ ID NO: 17, respectively.

57.  The composition according to clam 43, wherein said VH encoding
polynucleotide and said VL encoding polynucleotide comprise nucleic acids encoding
amino acid sequences identical, except for less than 20 conservative amino acid
substitutions, to VH and VL sequences selected from the group consisting of:

@ SEQ ID NO: 3 and SEQ ID NO: 8, respectively;

(b) SEQ ID NO: 13 and SEQ ID NO: 15, respectively; and

() SEQID NO: 13 and SEQ ID NO: 17, respectively.
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58.  The composition of any one of claims 43 to 57, wherein said VH encoding
polynucleotide further comprises a nucleic acid encoding a signa peptide fused to said
antibody VH polypeptide.

59.  The composition of any one of claims 43 to 58, wherein said VL encoding
polynucleotide further comprises a nucleic acid encoding a signa peptide fused to said
antibody VL polypeptide.

60.  The composition of any one of claims 43 to 59, wherein said VH encoding
polynucleotide further comprises a nucleic acid encoding a heavy chain constant region
CH1 domain fused to said VH polypeptide.

61.  The composition of any one of claims 43 to 60, wherein said VH encoding
polynucleotide further comprises a nucleic acid encoding a heavy chain constant region
CH2 domain fused to said VH polypeptide.

62.  The composition of any one of claims 43 to 61, wherein said VH encoding
polynucleotide further comprises a nucleic acid encoding a heavy chain constant region
CH3 domain fused to said VH polypeptide.

63.  The composition of any one of claims 43 to 62, wherein said VH encoding
polynucleotide further comprises a nucleic acid encoding a heavy chain hinge region
fused to said VH polypeptide.

64. The composition of claim 62 or 63, wherein said heavy chain constant
region is human 1gG1, 1gG2, 1gG3, 1gG4, IgM, IgA1l, IgA2, IgE or IgD.

65.  The composition of any one of claims 43 to 64, wherein said VL encoding
polynucleotide further comprises a nucleic acid encoding a light chain constant region

domain fused to said VL polypeptide.
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66.  The composition of claim 65, wherein said light chain constant region is

human kappa.

67.  The composition of any one of claims 43 to 66 wherein said VH encoding

polynucleotide and said VL encoding polynucleotide are contained on a single vector.

68.  The composition of any one of claims 43 to 66, wherein said VH encoding
polynucleotide is contained on a first vector and said VL encoding polynucleotide is

contained on a second vector which is non-identical to said first vector.

69. The composition of clam 67 or 68, wherein sad VH encoding
polynucleotide is operably associated with a first promoter and said VL encoding

polynucleotide is operably associated with a second promoter.

70.  The composition of claim 69, wherein said first and second promoters are

copies of the same promoter.

71.  The composition of claim 69, wherein said first and second promoters

non-identical.

72.  The composition of any one of claims 68 to 71, wherein said first vector

and said second vector are contained in asingle host cell.

73.  The composition of any one of claims 68 to 71, wherein said first vector

and said second vector are contained in separate host cells.

74.  The composition of claim 67, wherein said VH encoding polynucleotide
and said VL encoding polynucleotide are fused in frame, are co-transcribed from a single
promoter operably associated therewith, and are cotranslated into a single chain antibody

or antigen-binding fragment thereof.



114

75.  The composition of claim 67, wherein said VH encoding polynucleoctide
and said VL encoding polynucleotide are co-transcribed from a single promoter operably
associated therewith, but are separately translated.

76.  The composition of claim 67, further comprising an IRES sequence
disposed between said VH encoding polynucleotide and said VL encoding

polynucleotide.

77.  The composition of claim 67, wherein said polynucleotide encoding a VH
and said polynucleotide encoding a VL are separately transcribed, each being operably
associated with a separate promoter.

78. A method of producing an antibody or fragment thereof which specifically
binds human, murine, and cynomolgus monkey CXCL13, comprising culturing the host
cell of the composition of claim 72, and recovering said antibody, or fragment thereof.

79. A method of producing an antibody or fragment thereof which specifically
binds human, murine, and cynomolgus monkey CXCL13, comprising co-culturing the
separate host cells of the composition of claim 73, and recovering said antibody, or

fragment thereof.

80. A method of producing an antibody or fragment thereof which specifically
binds human, murine, and cynomolgus monkey CXCL13, comprising separately
culturing the separate host cells of the composition of claim 73, combining said VH and

VL encoding polypeptides, and recovering said antibody, or fragment thereof.

81.  An antibody or fragment thereof which specifically binds human, murine,
and cynomolgus monkey CXCL13, produced by the method of any one of claims 78 to
80.
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82. Use of a composition comprising:
@ the isolated antibody or fragment thereof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and
(b) a pharmaceutically acceptable carrier,
in the manufacture of a medicament for neutralizing CXCL13 in an

animal.

83. Use of a composition comprising:
@ the isolated antibody or fragment thereof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and
(b) a pharmaceutically acceptable carrier,
in the manufacture of a medicament for treating an autoimmune disease or

an inflammatory disease in an animal in need of treatment.

84. The use of clam 83, wherein sad autoimmune disease or said
inflammatory disease is multiple sclerosis.

85. The use of clam 83, wherein sad autoimmune disease or said

inflammatory disease is Systemic Lupus Erythematosis (SLE).

86. The use of clam 83, wherein sad autoimmune disease or said

inflammatory disease is arthritis.

87. The use of claim 86, wherein said arthritisis rheumatoid arthritis.

88. Use of a composition comprising:
@ the isolated antibody or fragment thereof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and
(b) a pharmaceutically acceptable carrier,
in the manufacture of a medicament for treating a cancer in an animal in
need of treatment.
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89. Theuseof claim 88, wherein said cancer is prostate or colon cancer.

90. Use of a composition comprising:
@ the isolated antibody or fragment thereof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and
(b) a pharmaceutically acceptable carrier,
in the manufacture of a medicament for inhibiting gastric lymphoid

folliclesin an animal.

91. Use of a composition comprising:
@ the isolated antibody or fragment thereof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and
(b) a pharmaceutically acceptable carrier,
in the manufacture of a medicament for preventing or treating mucosa-
associated lymphoid tissue (MALT) lymphoma in an animal in need of prevention or
treatment.

92. Use of a composition comprising:
@ the isolated antibody or fragment thereof of any one of claims 1 to 40 or
the composition of claim 41 or 42; and
(b) a pharmaceutically acceptable carrier,
in the manufacture of a medicament for preventing or treating a gastric or
duodenal ulcer in an animal in need of prevention or treatment.

93. The use of any one of claims 90 to 92, wherein said anima has been
infected with a Heliobacter bacterium.

94.  Theuse of any one of claims 82 to 93, wherein said antibody or fragment
thereof inhibits CXCL 13 binding to a CXCL 13 receptor.
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95.  Theuseof claim 94, wherein said CXCL 13 receptor is CXCRS5.

96. The use of claim 95, wherein said antibody or fragment thereof inhibits
CXCRS5 receptor internalization.

97.  Theuseof any one of claims 82 to 96, wherein said animal isamammal.

98. The use of claim 97, wherein said mammal is a human.



