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HETEROLOGOUS POLYPEPTIDE OF THE TNF 
FAMILY 

RELATED APPLICATIONS 

0001) This is a continuation of PCT/US01/04121, filed on 
Feb. 8, 2001, which claims priority from U.S. provisional 
application Ser. No. 60/181,670 filed on Feb. 11, 2000. 

TECHNICAL FIELD 

0002 This invention relates, in part, to a newly identified 
heteromeric ligand of the Tumor Necrosis Factor (TNF)- 
family, referred to hereinafter as “APBF, its variants, 
derivatives, agonists and antagonists, and uses thereof. In 
particular, the invention relates to an APBF having a TNF 
family member APRIL subunit linked non-covalently to a 
TNF-family member BAFF subunit. 

BACKGROUND OF THE INVENTION 

0003) Tumor Necrosis Factor (TNF)-family members can 
best be described as master Switches in the immune System 
controlling both cell survival and differentiation. Given the 
current progreSS in manipulating members of the TNF 
family for therapeutic benefit, including anti-tumor activity 
as well as immune regulation and inflammation, it is likely 
that members of this family will provide unique means to 
control disease. The medical utility of the TNF ligands and 
antagonists to the ligands has been shown for Several 
systems. Most notable is TNF. TNF controls a wide array of 
immune processes, including inducing acute inflammatory 
reactions, as well as maintaining lymphoid tissue homeo 
Stasis. Because of the dual role this cytokine can play in 
various pathological Settings, both agonist and antagonist 
reagents have been developed as modifers of disease. For 
example TNF and LTC. (which also signals through the TNF 
receptors) have been used as a treatment for cancers, espe 
cially those residing in peripheral Sites, Such as limb Sarco 
mas. In this Setting direct signaling by the cytokine through 
the receptor induces tumor cell death (Aggarwal and Nat 
arajan, 1996. Eur Cytokine Netw 7:93-124). In immunologi 
cal Settings agents which block TNF receptor signaling (eg., 
anti-TNF mAb, soluble TNF-R fusion proteins) have been 
used to treat diseases like rheumatoid arthritis and inflam 
matory bowel disease. In these pathologies, TNF is acting to 
induce cell proliferation and effector function, thereby exac 
erbating autoimmune disease. In this Setting blocking TNF 
binding to its receptor(s) has therapeutic benefit (Beutler, 
1999. J Rheumatol 26 Suppl 57:16-21). 
0004. A more recently discovered ligand/receptor system 
appears amenable to Similar manipulations. Lymphotoxin 
beta (LTB), a TNF family member which forms heterotri 
mers with LTO, binds to the LT3-R. Some adenocarcinoma 
tumor cells which express LTB-R can be killed or differen 
tiated when treated with an agonistic anti-LTB-R mAb 
(Browning et al., 1996. J Exp Med 183: 867-878). In 
immunological Settings it has been shown that anti-LTC. 
mAb or soluble receptor fusion protein LTB-R-Ig can block 
the development of inflammatory bowel diseases, possibly 
by influencing dendritic cell and T cell interaction (Mackay 
et al., 1998. Gastroenterology 115:1464-1475). 
0005. In addition to the TNFR and LTB-R systems, 
manipulation of the TRAIL (Gura, 1997. Science 277: 768) 
and OPG (Simonet et al. 1997. Cell 89:309-319) pathways 
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may be therapeutically beneficial in treating cancer and bone 
loSS, respectively. Recently, through database Searches, there 
has been a number of newly described members of the TNF 
family of ligands and receptors. In addition to the number of 
new members, the complexity of the ligand/receptor inter 
actions has also increased. It is now apparent that the TNF 
and LT Systems are not unique in the ability of the ligand to 
interact with more than one receptor. Among the ligands 
reported to bind more than one receptor or receptor decoy 
are FasL, TRAIL, RANKL, and LIGHT. 
0006 Thus, there is a clear need to identify and charac 
terize additional molecules which are members of the TNF 
family thereby providing additional means of controlling 
disease and manipulating the immune System., 

SUMMARY OF THE INVENTION 

0007. The present invention relates to the identification of 
a newly discovered heteromer in the TNF-family, APBF, its 
nucleotide Sequences, its protein Sequences and resulting 
polynucleotides, polypeptides as well as to its Soluble form; 
receptor to the APBF and antibodies specific for APBF and 
its receptor, and uses therefrom. 
0008. The invention relates to an isolated polypeptide 
comprising an APRIL Subunit linked via a non-covalent 
interaction to a BAFF Subunit. In one aspect the invention is 
directed to an isolated polypeptide comprising an APRIL 
Subunit Selected from the group consisting of human APRIL, 
partial human APRIL, murine APRIL or partial murine 
APRIL, or amino acid Substitution variants thereof, linked 
via non-covalent interaction to a BAFF Subunit selected 
from the group consisting of human BAFF, partial human 
BAFF, murine BAFF or partial murine BAFF, or amino acid 
substitution variants thereof. In preferred embodiments, the 
partial BAFF or APRIL polypeptides are soluble portions of 
the polypeptides. 
0009. In preferred embodiments of the invention, the 
heterologous polypeptide comprises more than one APRIL 
subunit, and more preferably two APRIL subunits, linked 
non-covalently to a BAFF Subunit. In alternative embodi 
ments, the heterologous polypeptide comprises more than 
one BAFF Subunit, and more preferably two BAFF Subunits, 
linked 10 non-covalently to an APRIL subunit. Thus, in 
preferred embodiments, the present invention is directed to 
heterologous polypeptide trimers of BAFF and APRIL Sub 
units, in which the ratio of APRIL to BAFF Subunits is 2:1, 
or alternatively 1:2. 
0010. The present invention also relates to therapeutic 
methods utilizing the heteromers of the invention. One 
aspect of the invention relates to methods of inhibiting 
B-cell, T-cell or tumor cell growth in an animal by admin 
istering a therapeutically effective amount of a composition 
selected from the group consisting of an isolated APBF 
molecule or active fragment thereof, a recombinant APBF 
molecule or active fragment thereof, and an antibody Spe 
cific for APBF or an active fragment thereof. Another aspect 
of the invention relates to methods of stimulating B-cell or 
T-cell growth in an animal by administering a therapeuti 
cally effective amount of a composition Selected from the 
group consisting of an isolated APBF molecule or active 
fragment thereof, a recombinant APBF molecule or active 
fragment thereof, and an antibody specific for APBF or an 
active fragment thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0.011 The following drawings depicts certain embodi 
ments of the invention. They are illustrative only and do not 
limit the invention otherwise disclosed herein. 

0012 FIG. 1a shows the amino acid sequence of human 
APRIL (SEQ ID NO: 2). The predicted transmembrane 
region (TM, boxed), the potential N-linked glycosylation 
site (star) and the N-terminus of the recombinant soluble 
APRIL sequences are indicated. FIG. 1b shows the DNA 
sequence encoding human APRIL (SEQ ID NO.: 1), the 
amino acid sequence of human APRIL (SEQ ID NO. 2) is 
shown in FIG. 1c, the DNA sequence encoding mouse 
APRIL (SEQ ID NO. 3) is shown in FIG. 1d, and the amino 
acid sequence of mouse APRIL (SEQ ID NO. 4) is shown 
in FIG. 1e. 

0013 FIG.2a shows the DNA sequence encoding human 
BAFF (SEQ ID NO. 5), the amino acid sequence of human 
BAFF (SEQ ID NO.: 6) is shown in FIG. 2b, the DNA 
sequence encoding mouse BAFF (SEQID NO.: 7) is shown 
in FIG.2c-2d, and the amino acid sequence of mouse BAFF 
(SEQ ID NO.: 8) is shown in FIG. 2d. Amino acids 1 to 46 
from SEQ ID NO.: 6 represent the intracellular domain, 
amino acids 47 to 72 from SEQ ID NO.: 6 represent the 
transmembrane domain and amino acids 73 to 285 from 
SEQ ID NO.: 6 represent the extracellular domain. 
0.014 FIG. 3 shows a comparison of two western blots 
from cells co-transfected with various APRIL and BAFF 
encoding plasmids. The detection reagent used in Panel A is 
an anti-FLAG antibody. The detection reagent used in Panel 
B is an anti-BAFF antibody. 
0015 FIG. 4 shows a western blot of the immunopre 
cipiations of conditioned media from cells co-transfected 
with plasmids encoding various soluble APRIL and soluble 
BAFF proteins and immunoprecipitated with an anti-FLAG 
tagged antibody. The detection reagent for the Western blot 
is an anti-myc tagged antibody. 

DETAILED DESCRIPTION 

0016 Definitions 
0017. The term “APBF" or “APBF ligand” when used 
herein encompasses any native or recombinantly produced 
polypeptide having an APRIL Subunit linked via a non 
covalent interaction to a BAFF Subunit. APBF may be 
isolated from a variety of Sources, Such as from murine or 
human tissue types or from other Sources, or prepared by 
recombinant or Synthetic methods. A large number of ana 
lytical biochemistry methods, known to those of skill in the 
art, can be utilized to determine the stoichiometry of APBF, 
its variants and derivatives. For example, cation exchange 
chromatography can be used to determine which of the 
various Stoichiometric forms are present in the preparation 
derived from affinity columns. Also gel chromatography of 
the purified fractions will show the molecular weights of 
each form. The molecular weights of APRIL and BAFF are 
known. For example, the molecular weight of full length 
human BAFF, amino acids 1-285, is predicted to be 34.2 
kDa for each polypeptide. The molecular weight of soluble 
human BAFF, amino acids A132-285, is predicted to be 18.2 
kDa per polypeptide. The molecular weight of full length 
human APRIL, amino acids 1-250, is predicted to be 30.0 
kDa for each polypeptide. The molecular weight of soluble 
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human APRIL, amino acids A105-250, is predicted to be 
17.5 kDa per polypeptide. Stoichiometric combinations con 
templated in the present invention include the following 
formula, X APRIL: Y BAFF, where X and Y are integers 
greater than or equal to one. It is contemplated that the 
heteromer may exist as a Soluble molecule, wherein all 
subunits are of soluble APRIL or BAFF polypeptides. It is 
further contemplated that the heteromer may exist as a cell 
asSociated molecule, wherein at least one of the Subunits is 
the full length molecule containing a transmembrane domain 
and the other Subunit(s) may contain either full length or 
Soluble forms of APRIL or BAFF. 

0018. The term “APRIL subunit” when used herein 
encompasses any native or recombinantly produced APRIL 
polypeptide. The APRIL subunit may be isolated from a 
variety of Sources, Such as from murine or human tissue 
types or from other Sources, or prepared by recombinant or 
synthetic methods. For example, an APRIL Subunit can have 
an amino acid sequence encoded by human APRIL (SEQ ID 
NO.: 1) or murine APRIL (SEQ ID NO. 3) and variants, 
derivatives and unique fragments thereof. Specifically con 
templated are human and murine Soluble construct forms of 
APRIL (see above, and SEQ ID NOS.: 2 and SEQ ID NO.: 
4) and variants, derivatives and unique fragments thereof. 
0019. The term “BAFF subunit” when used herein 
encompasses any native or recombinantly produced BAFF 
polypeptide. The BAFF Subunit may be isolated from a 
variety of Sources, Such as from murine or human tissue 
types or from other Sources, or prepared by recombinant or 
synthetic methods. For example, a BAFF Subunit can have 
an amino acid sequence encoded by human BAFF (SEQ ID 
NO. 5) or murine BAFF (SEQ ID NO.: 7) and variants, 
derivatives and unique fragments thereof. Specifically con 
templated are human and murine Soluble construct forms of 
BAFF (see above, and SEQ ID NO.: 6 and SEQ ID NOS.: 
8) and variants, derivatives and unique fragments thereof. 
0020. As defined herein, a “unique fragment” of a protein 
or nucleic acid is a peptide or oligonucleotide of Sufficient 
length to have a sequence unique to a particular gene or 
polypeptide, i.e., a Sequence not shared by related or unre 
lated genes or polypeptides. Thus, for example, a unique 
nucleic acid fragment typically will have at least 16 nucle 
otide residues, and a unique polypeptide fragment typically 
will have at least 6 amino acid residues. Preferably, to ensure 
Substantially unique occurrence in a typical higher eukary 
otic genome, a unique nucleic acid fragment should have at 
least 20 nucleotide residues, and a unique polypeptide 
fragment should have at least 8 amino acid residues. 
0021. An "isolated” polypeptide, polynucleotide, protein, 
antibody, or other Substance refers to a preparation of the 
Substance devoid of at least Some of the other components 
that may also be present where the Substance or a similar 
Substance naturally occurs or is initially obtained from. 
Thus, for example, an isolated Substance may be prepared by 
using a purification technique to enrich it from a Source 
mixture. Enrichment can be measured on an absolute basis, 
Such as weight per Volume of Solution, or it can be measured 
in relation to a Second, potentially interfering Substance 
present in the Source mixture. Increasing enrichments of the 
embodiments of this invention are increasingly more pre 
ferred. Thus, for example, a 2-fold enrichment is preferred, 
10-fold enrichment is more preferred, 100-fold enrichment 
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is more preferred, 1000-fold enrichment is even more pre 
ferred. A Substance can also be provided in an isolated State 
by a process of artificial assembly, Such as by chemical 
synthesis or recombinant expression. “Hybridization' is the 
noncovalent, antiparallel bonding of complementary nucleic 
acid Strands, in which Watson-Crick base pairing is estab 
lished. To ensure specificity, hybridization should be carried 
out under Stringent conditions, defined herein as conditions 
of time, temperature, probe length, probe and/or target 
concentration, osmotic Strength, pH, detergent, carrier 
nucleic acid, etc. that permit no more than an occasional 
base-pairing mismatch within a probe/target duplex. Highly 
Stringent conditions exclude all but about one base pair 
mismatch per kb of target Sequence. Exemplary highly 
Stringent conditions involve hybridization to membrane 
immobilized target nucleic acid at a temperature of 65C. in 
the presence of 0.5 m NaHPO, 7% SDS, ImM EDTA, 
followed by washing at 68 C. in the presence of 0.1xSSC, 
0.1% SDS. Current Protocols in Molecular Biology (1989), 
Ausubel et al., eds, Greene Publishing and Wiley Inter 
science, New York, N.Y. In circumstances where relatively 
infrequent mismatches, e.g., up to about ten mismatches per 
kb of target, can be tolerated, moderately Stringent condi 
tions may be used. For moderate Stringency, probe/target 
hybrids formed under the above conditions are washed at 
42° C. in the presence of 0.2xSSC, 0.1% SDS. 
0022. An “individual” is a vertebrate, preferably a mam 
mal, more preferably a human. Mammals include, but are 
not limited to, farm animals, sport animals, pets, primates, 
mice and rats. 

0023. An “effective amount” is an amount Sufficient to 
effect beneficial or desired clinical results. An effective 
amount can be administered in one or more administrations. 
For purposes of this invention, an effective amount is an 
amount of APBF, variants and derivatives of APBF and 
agonists and antagonists of APBF that is Sufficient to ame 
liorate, Stabilize, or delay development of a disease State 
associated with APBF. Particularly APBF-associated 
tumors. Detection and measurement of these indicators of 
efficacy are discussed below. 

0024. As used herein, “treatment” is an approach for 
obtaining beneficial or desired clinical results. For purposes 
of this invention, beneficial or desired clinical results 
include, but are not limited to, one or more of the following: 
alleviation of Symptoms, diminishment of extent of disease, 
Stabilized (i.e., not worsening) State of disease, preventing 
spread (i.e., metastasis) of disease, preventing occurrence or 
recurrence of disease, delay or Slowing of disease progres 
Sion, amelioration of the disease State, and remission 
(whether partial or total). Also encompassed by “treatment” 
is a reduction of pathological consequences of an APBF 
associated tumor(s). 
0.025 AS used herein, the term “cancer” refers to any 
neoplastic disorder, including Such cellular disorders as, for 
example, renal cell cancer, Kaposi's Sarcoma, chronic leu 
kemia, breast cancer, Sarcoma, ovarian carcinoma, rectal 
cancer, throat cancer, melanoma, colon cancer, bladder 
cancer, mastocytoma, lung cancer, mammary adenocarci 
noma, pharyngeal Squamous cell carcinoma, and gas 
trointestinal or Stomach cancer. Preferably, the cancer is 
leukemia, mastocytoma, melanoma, lymphoma, mammary 
adenocarcinoma, and pharyngeal Squamous cell carcinoma. 
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0026. To determine the “percent homology” of two 
amino acid Sequences or of two nucleic acids, the Sequences 
are aligned for optimal comparison purposes (e.g., gaps can 
be introduced in the Sequence of a first amino acid or nucleic 
acid Sequence for optimal alignment with a Second amino 
acid or nucleic acid sequence). The amino acid residues or 
nucleotides at corresponding amino acid positions or nucle 
otide positions are then compared. When a position in the 
first Sequence is occupied by the same amino acid residue or 
nucleotide as the corresponding position in the Second 
Sequence, then the molecules are homologous at that posi 
tion (i.e., as used herein amino acid or nucleic acid “homol 
ogy” is equivalent to amino acid or nucleic acid “identity”). 
The percent homology between the two Sequences is a 
function of the number of identical positions shared by the 
Sequences (i.e., % homology=# of identical positions/total if 
of positionsx100). The determination of percent homology 
between two Sequences can be accomplished using a math 
ematical algorithim. A preferred, non-limiting example of a 
mathematical algorithim utilized for the comparison of two 
sequences is the algorithm of Karlin and Altschul (1990) 
Proc. Natl. Acad. Sci. USA 87:2264-68, modified as in 
Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 
90:5873-77. 

0027. The invention encompasses all nucleic acids, pep 
tides, polynucleotides, polypeptides and proteins of the 
present invention that can be produced, expressed, and/or 
manipulated by conventional molecular engineering tech 
niques such as the techniques set forth in Current Protocols 
in Molecular Cloning, Ausubel et al., eds. (1989), Greene 
Publishing and Wiley Interscience, New York, N.Y. and in 
Sambrook et al. (1989), Molecular Cloning: A Laboratory 
Manual, 2nd ed., Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y., and the teachings described and 
referenced in Watson et al. (1992), Recombinant DNA 2nd 
ed., Scientific American Books and W. H. Freeman & Co., 
New York, N.Y. 

DESCRIPTION OF THE INVENTION 

0028. The present invention relates to a newly identified 
heteromeric member of the TNF-family, APBF, wherein 
APBF comprises an APRIL subunit linked non-covalently to 
a BAFF Subunit. 

0029 APRIL, a TNF ligand known to have a role in 
inducing tumor cell proliferation is described in detail in 
PCT publications WO99/12965, WO97/33902, WO99/ 
50416 and U.S. Provisional Application Ser. No. 60/106, 
976, each incorporated by reference herein. It has been 
shown that high levels of APRIL mRNA are detected in 
Several tumor cell lines, as well as in colon carcinomas, 
metastatic lymphomas and thyroid tumors. Moreover, it has 
been shown that the in vitro addition of recombinant APRIL 
Stimulates the proliferation of various cell lines. It is also 
recognized that in addition to inducing tumor cell prolifera 
tion that APRIL may modulate a variety of functions of 
immune System cells in vitro and in Vivo (Hahne et al., 
(1998) J. Exp. Med. 188: 1185-1190). 
0030) The second component of APBF, BAFF, has been 
shown to have a role in inducing the proliferation of naive 
B cells and is described in detail in PCT publications 
WO98/18921, WO98/27114, and WO99/12964, each incor 
porated by reference herein. Like APRIL, BAFF has also 
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been shown to modulate a variety of functions of immune 
system cells in vitro (Schneider et al., (1999) J. Exp. Med. 
189: 1747-1756) and in vivo (Mackay et al., (1999) J. Exp. 
Med.190:1697-1710; Moore et al., (1999) Science.285:260 
263). 
0031) To date, all known TNF-family members, with the 
exception of the lymphotoxins, form homomers. It was 
therefore a Surprising discovery, as a result of the work 
described herein, to identify a heteromeric polypeptide hav 
ing an APRIL subunit linked non-covalently to a BAFF 
subunit FIGS. 1 and 2 provides the full length and partial 
nucleic acid and amino acid Sequences of mammalian 
APRIL and mammalian BAFF, respectively. The intracellu 
lar, transmembrane, and extracellular domains are identified, 
and a protease cleavage Site is marked. N-terminal amino 
acid Sequence analysis of APRIL Secreted into the media of 
EBNA293 cells transfected with the full length murine 
APRIL cDNA plasmid identified alanine at position 87 as 
the first amino acid in the Secreted form. Similar analysis of 
human BAFF overexpressed in EBNA293 cells showed that 
alanine at position 134 (numbering of amino acids corre 
sponds to the naturally occuring human BAFF Sequence, as 
found for example, in Schneider et al. 1999 J. Exp. Med 189: 
1747-1756) was the first amino acid of the secreted form 
through amino acid 285. 
0032). In one embodiment, APBF comprises an APRIL 
Subunit derived from a mammalian APRIL linked via a 
non-covalent interaction to a BAFF Subunit derived from a 
mammalian BAFF. It is contemplated that subunits of 
APRIL and/or BAFF may remain cell membrane bound via 
their transmembrane domains, and comprise part of a mem 
brane-bound APBF. Alternatively, the APBF may consist of 
the natively cleaved forms of APRIL and BAFF extracellular 
domains, or fragments derived from the natively cleaved 
forms. AS illustrated in Example 1, when FLAG-tagged 
soluble APRIL is co-expressed with full-length BAFF, the 
soluble heteromeric complex is formed. This shows that the 
full-length BAFF is readily cleaved and complexes with the 
artificially generated soluble APRIL molecule. Alternatively, 
Example 2 demonstrates that the complex can be formed 
when both APRIL and BAFF are expressed as soluble 
molecules. This indicates that the region between the trans 
membrane and receptor binding domain (stalk) is not 
required for association. However, if one or more Subunits 
remains uncleaved then the complex will remain tethered to 
the cell Surface. Alternatively, the complex will be Secreted. 
Since additional modification may take place after pro 
teolytic cleavage from the cell Surface, other Subunit forms 
are envisioned, for example, one or more Subunits may 
consist of a portion of the extracellular domain, as when the 
stalk portion (before the first beta sheet) is shortened. Also, 
as APRIL and BAFF contain glycosylation sites it is con 
ceivable that one or more Subunits may be a glycosylated or 
differentially glycosylated. Such modifications may depend 
on the cell in which the heteromer is expressed. 
0033. As a result of the work described herein, in which 
we identified APBF by co-expression and differentially 
tagging (see Examples 1 and 2), we are able to produce and 
isolate APBF by any of a number of techniques known to 
those of skill in the art, including for example, affinity 
methods, as described for example, in Example 3. Another 
example of a known method for isolation of proteins include 
ion exchange chromatography. For example, APBF may 
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easily be separated by ion exchange chromatography based 
on the widely ranging p values for soluble human APRIL 
(ie: hAPRIL pl–9.81) and soluble human BAFF (hBAFF 
pI=4.75). Heterocomplexes commonly have p values that 
are additive in nature. Stoichiometrically different combi 
nations of BAFF and APRIL proteins would be expected to 
bind DEAE and S-sepharose columns with significantly 
different affinities at a given pH. Visualization of these 
heterocomplexes can also be done by isoelectic focusing 
(IEF), followed by blotting and detection with antibodies. 
IEF can also be used to isolate Small amounts of proteins. 
Since native IEF generally does not disrupt protein function 
it may well present itself as a useful way to assay the protein 
binding affinities cells and receptors and to evaluate trans 
fections for the level of the various heteromers produced. 
Such methods are particularly useful in Separating different 
Subunit Stoichiometries which may be present after co 
transfection. 

0034. The invention further provides degenerate variant 
nucleic acids that encode the SEQ ID NOS.: 2, 4, 6 and 8 
polypeptides or a unique fragment thereof. In yet further 
embodiments, the invention provides nucleic acids encoding 
variant APBF polypeptides, comprising amino acid 
Sequences sharing at least 75% sequence Similarity with the 
SEQ ID NOS.: 2, 4, 6 and/or 8. Preferably, these nucleic 
acids encode polypeptides sharing at least 80%, 85%, 90% 
or more preferably 95% amino acid sequence similarity with 
SEO ID NOS.: 2, 4, 6 and/or 8. The encoded variant 
polypeptides comprise amino acid mutations (Substitutions, 
deletions and/or insertions) distributed in any random or 
non-random frequency within SEQ ID NOS.: 2, 4, 6 and/or 
8. “Similarity” as used herein refers to the sum of aligned 
amino acid residues that are identical to the residues of 
corresponding SEQ ID NOS.: 2, 4, 6 and 8 and those that are 
allowed point mutations therefor. Moderate gaps and/or 
insertions (e.g., less than about 50, preferably less than about 
15, more preferably less than about 5 amino acid residues) 
in the aligned Sequence are ignored for Similarity calculation 
purposes. Allowed point mutations are Substitutions by 
amino acid residues that are physically and/or functionally 
Similar to the corresponding aligned residues of SEQ ID 
NOS.: 2, 4, 6 and/or 8, e.g., that have similar Size, shape, 
hydrophilic or hydrophobic character, charge and chemical 
properties. 

0035) It should be understood that the present invention 
provides oligonucleotides that hybridize to any of the fore 
going variant APBF nucleic acids, i.e., to nucleic acids that 
encode polypeptides comprising amino acid Sequences that 
share at least 75% sequence -similarity with SEQ ID NOS: 
2, 4, 6 and/or 8. More particularly, the invention provides 
olignucleotides that hybridize to one or more unique frag 
ments of nucleic acids encoding APBF. For therapeutic 
purposes and/or for PCR investigative or diagnostic pur 
poses, the present oligonucleotides hybridize to a unique 
fragment comprising 5' untranslated Sequence, a transcrip 
tion initiation site, ORF or polypeptide coding Sequence, 
intron-exon boundary, polyadenylation Site or 3' untrans 
lated region of the present APBF nucleic acids. 
0036) The invention also relates to heteromers formed 
with partial Sequences of human and murine APRIL and 
human and murine BAFF. Preferably, these partial 
sequences comprise soluble forms of BAFF and APRIL. 
Preferred partial human APRIL molecules include amino 
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acids A105 to L250, K110 to L250 and H115 to L250 of the 
full-length human APRIL sequence. Preferred partial murine 
APRIL molecules include amino acids A87 to L233 of the 
full-length murine APRIL sequence. Preferred partial human 
BAFF sequences include amino acids A134 to L285 and 
Q136 to L285 of the full-length human BAFF sequence (see, 
Schneider et al. 1999, J.Exp. Med. 189:1747-1756, incor 
porated by reference herein). 
0037 Preferred partial sequences of human and murine 
APRIL and BAFF also include splice variants of APRIL and 
BAFF. A preferred partial human APRIL sequence includes 
a splice variant that is the complete APRIL human Sequence 
missing amino acids 113 to 128 (see, Kelly et al. 2000, Can. 
Res. 60: 1021-1027, incorporated herein by reference). 
Preferred partial human BAFF sequences include a splice 
variant which is the full-length BAFF sequence missing 
amino acids 142 to 160 (see, WO 00/50597). Preferred 
partial murine BAFF Sequences include a splice variant 
which is full-length BAFF Sequence missing amino acids 
166 to 184. 

0.038. The invention also encompasses soluble secreted 
forms of APBF. See Example 2. To create a soluble secreted 
form of APBF, one would use techniques known to those of 
skill in the art, including for example removing at the DNA 
level the N-terminus transmembrane regions encoding either 
the APRIL and/or BAFF N-terminus transmembrane 
regions, and Some portion of the corresponding Stalk region, 
and replace these regions with a type I leader or alternatively 
a type II leader Sequence that will allow efficient proteolytic 
cleavage in the chosen expression System. A skilled artisan 
could vary the amount of the Stalk region retained in the 
Secretion expression construct to optimize both receptor 
binding properties and Secretion efficiency. For example, the 
constructs containing all possible Stalk lengths, i.e. N-ter 
minal truncations, could be prepared Such that proteins 
starting at amino acids 105-135, for APRIL and 134-164 for 
BAFF would result. The optimal length stalk sequence 
would result from this type of analysis. 
0039) Isolated APBF can be used for a number of pur 
poses, Such as the production of monoclonal or polyclonal 
antibodies, and identification of novel modulators affecting 
biological function (e.g., inhibitors), and identification of 
receptors interacting with APBF. 

0040. As a result of the work described herein, antibodies 
(polyclonal or monoclonal) specific for the identified APBF 
can be produced, using known methods (See, for example, 
Antibodies: A Laboratory Manual ed. by Harlow and Lane 
(Cold Spring Harbor Press: 1988)). Such antibodies and host 
cells (i.e. hybridoma cells) producing the antibodies are also 
the Subject of the present invention. 
0041 Antibody production involves administration of 
one or more immunogenic doses of an APBF polypeptide 
preparation (whether isolated or incorporated in a cell mem 
brane) to an appropriate non-human animal, Such as a 
mouse, rat, rabbit, guinea pig, turkey, goat, sheep, pig, or 
horse. To enhance immunogenicity, the preparation can be 
emulsified with a conventional adjuvant, Such as Freund's 
complete or incomplete adjuvant. Routine monitoring of 
Serum immunoglobulins, using peripheral blood Samples 
withdrawn at appropriate intervals (e.g., Seven to ten days) 
after an initial or Subsequent immunization, can be used to 
detect the onset and/or maturation of a humoral immune 
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response. Detection and, optionally, quantitation, of immu 
noglobulins selectively reactive with an APBF epitope can 
be achieved through any conventional technique, Such as 
ELISA, radioimmunoassay, Western blotting, or the like. 
0042 An immunoglobulin “selectively reactive with an 
APBF epitope' has binding specificity for the recognized 
epitope Such that an antibody/epitope complex forms under 
conditions generally permissive of the formation of Such 
complexes (e.g., under conditions of time, temperature, 
ionic Strength, pH ionic or nonionic detergent, carrier pro 
tein, etc.). Serial dilution (titration) analysis by Standard 
techniques is useful to estimate the avidity of antibodies in 
the immune Serum Sample for one or more epitopes unique 
to APBF. As defined herein, an “epitope unique to APBF is 
a unique, immunogenic fragment of the full-length APBF 
polypeptide. A unique linear epitope typically ranges in size 
from about ten to about twenty-five amino acid residues, and 
frequently is about twelve to eighteen residues in length. 
0043. Immune serum having a high titer generally is 
preferred herein. Serum having a half maximal avidity for a 
unique APBF epitope of at least about 1:1000, preferably at 
least about 1:10,000, can be harvested in bulk for use as a 
Source of polyclonal antibody useful in the detection and/or 
quantitation of APBF. Polyclonal immunoglobulins can, if 
desired, be enriched by conventional fractionation of Such 
Serum, or can be isolated by conventional immunoadsorbent 
techniques, e.g., using a Protein A or Protein G chromatog 
raphy resin. Immune, high titer murine, rat, hamster or 
guinea pig Serum alternatively is preferred herein for the 
production and Screening of hybridomas Secreting mono 
clonal antibodies selectively reactive with APBF. The 
present hybridomas can be produced according to well 
known, Standard techniques. The present monoclonal anti 
bodies can be obtained from hybridoma culture Supernatant, 
or from conventionally produced ascites fluid, and option 
ally isolated via immunoadsorbent chromatography or 
another Suitable Separation technique prior to use as agents 
to detect and/or quantitate APBF. 
0044) A preferred antibody, whether polyclonal or mono 
clonal, is selectively reactive with a unique APBF epitope 
that is displayed on the surface of or secreted from APBF 
expressing cells. The preferred antibody accordingly can be 
used to detect and, if desired, quantitate APBF expressing 
cells, e.g., normal or transformed cells in a mammalian body 
tissue or biopsy Sample thereof. Specifically, the preferred 
antibody can be used to detect APBF expressing cells 
whether Such cells are host cells or mammalian body tissue 
cells that aberrantly express APBF. Advantageously, intact, 
e.g., living, cells that display a unique APBF epitope can be 
detected by Standard immunohistochemical, radiometric 
imaging or flow cytometry techniques. The present antibody 
can be used to detect and/or monitor APBF polypeptide 
production. Thus, the antibody can be used to assess the 
natural tissue-specific production of APBF, and thus to 
assess tissues likely to give rise to carcinomas or Sarcomas. 
In addition, the present antibody can be used to monitor 
tumor biopsy Samples to provide information relevant to 
Selecting or revising a course of disease management, or to 
diagnosis, prognostication and/or Staging of any disease 
associated with an abnormality affecting APBF. Further 
more, the present antibody can be used in a cell-Sorting 
procedure or other cell isolation procedure to generate a 
Substantially pure preparation of APBF expressing cells, or 
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a cell population substantially depleted of APBF expressing 
cells. Each of the foregoing can be achieved through routine 
practice or modification of well-known techniques, includ 
ing but not limited to the conjugation of a detectable moiety 
(e.g., a radionuclide, fluorophore, chromophore, binding 
pair member, or enzyme) to the APBF reactive antibody. 
0.045. A hybridoma Secreting an APBF reactive mono 
clonal antibody of the present invention additionally pro 
vides a Suitable Source of nucleic acid for the routine 
construction of a fusion polypeptide comprising an antigen 
binding fragment derived from the APBF reactive antibody. 
The present fusion polypeptide can be prepared by routine 
adaptation of conventional techniques described in Deeley et 
al. (1996), U.S. Pat. No. 5,489,519 (incorporated herein by 
reference). The fusion polypeptide can be a truncated immu 
noglobulin, an immunoglobulin having a desired constant 
region (e.g., IgG in lieu of IgM), or a “humanized’ immu 
noglobulin having an APBF reactive Fc region fused to a 
framework region of human origin. Additional fusion 
polypeptides can comprise, in addition to an APBF reactive 
antigen-binding fragment, a non-immunoglobulin polypep 
tide Such as a cytotoxic polypeptide (e.g., diphtheria toxin, 
ricin) or a chemoattractant polypeptide that Stimulates 
immune effector cells (cytotoxic T cells, natural killer cells, 
macrophages) to kill cells that display APBF. Standard 
techniques well-known in the art can be used to produce 
appropriate immunoglobulin fusion polypeptides of the 
present invention. 

0.046 Various forms of antibodies can also be made using 
Standard recombinant DNA techniques. For example, 
humanization techniques have been developed that render 
non-human Mabs leSS antigenic in humans. Methods for 
humanizing Mabs by chimerisation procedures are 
described in EPO120694, EPO125023, EP-A-0171496, EP 
A-0173 494 and WO 86/01533, each incorporated by ref 
erence herein. Chimerisation procedures generally involve 
preparing antibody having the variable domains from a 
mouse MAb and the constant domains from a human 
immunoglobulin. Alternatively, methods for humanizing 
Mabs by CDR-grafting are described in EP-A-0239400 
(Winter), WO90/07861 (Queen), WO91/09967 (CelTech), 
and WO91/09967 (CelTech), incorporated by reference 
herein. CDR-grafting generally involves grafting the 
complementarity determining regions (CDRS) of a mouse 
MAb onto the framework regions of the variable domains of 
a human immunoglobulin by Site directed mutagenesis using 
long oligonucleotides. In WO91/09967, the preparation of 
humanized CDR-grafted antibody products which have 
specificity for TNF-alpha is described. In particular WO91/ 
09967 describes in Example 5, preparation of specific 
humanized CDR grafted antibodies to human TNF-alpha 
derived from murine anti-human TNF-alpha Mabs. Using 
any of these known methods, therefore, antibodies specific 
for APBF can be produced and isolated. 

0047 The polypeptides and methods disclosed herein 
enable the identification of receptors which specifically 
interact with APBF or fragments thereof. For example, the 
APBF receptor can be cloned using any of the techniques 
known to those of Skill in the art, including for example, one 
or more of the following approaches. 

0.048 For example, one can identify an APBF receptor 
using expression cloning in mammalian cells. Specifically, a 
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cDNA expression library is generated from a cell line or cell 
population shown to express the highest level of the receptor 
to the protein of interest, i.e. APBF. This approach was 
shown for the leptin receptor (Tartaglia et al., 1995 Cell 83: 
1263-1271). The cDNA library DNA is made as pools of 
2-3,000 cDNAS and transfected into an appropriate' cell line 
which does not express the receptor. A plate assay format 
may be used to detect expression of the receptor on the 
Surface of the receptor negative cell line using purified 
APBF. An antibody to one of the subunits or to an epitope 
tag is used to detect the bound protein of interest, i.e. APBF 
and an alkaline phosphatase conjugated Secondary antibody 
and alkaline phosphatase Substrates are used to visualize the 
positive cells. The plate wells are Screened using a micro 
scope. The complexity of the cDNA pools from the positive 
Wells are reduced and then Screened again. The Screening 
continues until transfection of a Single cDNA produces a 
positive signal. The DNA of the cDNA is sequenced and the 
predicted amino acid Sequence analyzed for motifs and 
structure consistent with members of the TNF receptor 
family. Other expression cloning formats are available, for 
example, by panning on ligand coating plates, or by Sorting 
with tagged ligand in FACS analyses. 
0049. In another approach, one can identify an APBF 
receptor using direct DNA sequence analysis. Specifically, a 
directional cDNA library is generated from a receptor posi 
tive cell line and the 5' ends Sequenced using ABI automated 
DNA sequencing technology to determine the open reading 
frame. Programs to look at the cysteine residue Spacing, 
Signal and transmembrane Sequences can be employed to 
identify potential TNF receptor family members. Full-length 
clones will then be isolated, expressed and examined for the 
ability to bind APBF. The library can also be subtracted with 
a APBF receptor negative cell line to reduce the complexity 
of the library. 
0050. In another approach, one can identify an APBF 
receptor by examining known or orphan receptors. Specifi 
cally, purified APBF can be used in FACS, immunoprecipi 
tation, ELISA or Biacore assays against a panel of orphan 
receptors and those that have known ligands. A receptor for 
APBF will be positive in all of these assays. 
0051. In yet another approach, one can identify an APBF 
receptor using protein Sequence analysis methods. Specifi 
cally, APBF can be cross-linked to the surface of cells 
determined to be receptor positive using Standard reagents. 
The croSS-linked complex can be immunoprecipitated using 
an antibody to one of the Subunits or an epitope tag on the 
Subunit. The complex can be separated on a SDS polyacry 
lamide, blotted to a membrane and Subjected to amino acid 
analysis. Once amino acid Sequencing reveals information 
about the receptor, degenerate oligonucleotide probes can be 
synthesized and used to screen a cDNA library made from 
a receptor positive cell line. 
0052 Alternatively, one can identify an APBF receptor 
using known biochemical approaches in combination with 
mass Spectometry to specifically identify masses and 
Sequences. Three illustrative examples are Set forth below: 
0053 Strategy 1: Binding of 125I-labelled APBF to 
different cell lines. After choosing the appropriate cell line, 
crosslinking of 125I-APBF to the cells followed by poly 
acrylamide gel electrophoresis (SDS-PAGE) and autorad 
iography will reveal a receptor protein that will be analyze 
by mass spectrometry. 
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0054 Strategy 2: Crosslinking of 125I-labelled APBF 
to cell lines, followed by immunoprecipitation using Specific 
antibodies and polyacrylamide gel electrophoresis. 
0.055 Strategy 3. Choosing appropriate cell lines that 
bind APBF. Adding purified APBF would allow the heter 
omer binding to the receptor. Immunoprecipitation using 
specific antibodies to the heteromer followed by SDS-PAGE 
and autoradiography will reveal Specific bands that will be 
isolated and analyzed by mass spectrometry to identify the 
receptor/s. 
0056. The foregoing compositions can be used for a 
number of purposes, including the assessment (e.g., for 
diagnostic purposes) of abnormalities in the structure and/or 
expression of a cellular APBF gene as well as diagnosis of 
conditions involving abnormally high or low expression of 
APBF activities. For example, in WO/99/12965, it was 
shown that while transcript of APRIL are of low abundance 
in normal tissues, high levels of mRNA are detected in 
Several tumor cells lines. The expression and growth Stimu 
lating effect of APRIL on tumor cells suggested a role for 
APRIL in tumorigenesis. Similarly, the monitoring of APBF 
transcript or polypeptide production, or gene expression 
level, or fluctuations therein, in one or more tumor biopsy 
Samples is expected to provide information relevant to 
diagnosis, prognostication and/or staging of neoplastic dis 
ease in a cancer Sufferer. 

0057 Any suitable means for detecting APBF transcript 
or polypeptide production or Stabilization, or gene expres 
Sion level, can be applied for the present diagnostic pur 
poses. Appropriate methods are described in Sambrook et al. 
(1989), Molecular Cloning: A Laboratory Manual, 2nd ed., 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y. 

0.058 Standard methods of analysis allow the detection of 
activity by cells in response to ligand binding. For example 
preparations of the APBF heteromer will be useful in 
analyses of cellular proliferation, differentiation, and apop 
tosis. Numerous cell types can be rapidly Screened in Such 
a manner using Standard methods Such as radioactive 
thymidine incorporation, cell cycle analysis, and MTT 
uptake and conversion (detailed in Celis et al., Cell Biology, 
A Laboratory Handbook, Volume One, Academic Press, San 
Diego, Calif. (1997). Other methods of analysis that can be 
used to assess activity include protein phosphorylation 
analysis, for example, of Nuclear Factor KB transcription 
factor (NFkB) or c-Jun N-terminal Kinase (JNK) (e.g., 
Mackay et al., J. Biol. Chem. 271: 24934-24938 (1996); 
Wong et al., J. Biol. Chem. 272: 25190-25194 (1997)). Other 
readily accessable assays include measurements of cytokine 
secretion (eg. II-8: Chicheportiche et al., J. Biol. Chem. 272: 
32401-32410 (1997)), calcium flux, pH change, cell/cell 
adhesion, etc (with references). 
0059. In addition to these readouts, analyses of upregu 
lated or downregulated genes are readily done, for, by 
example, Northern blot, targeted array, or gene array analy 
ses (eg. Teague et al., Proc. Natl. Acad. Sci. USA 96 
: 12691-12696 (1999); Lockhart et al., Nat. Biotechnol. 14: 
1675-1680 (1996)). Such differential gene expression stud 
ies identify Specific Sets of genes which respond to ligand 
activity, and can provide detailed profiles of ligand function 
(eg. Jiang et al., Oncogene 11: 1179-1189 (1995)). Particu 
larly Sensitive to Such analyses are modifiers of cell growth, 
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eg. growth hormone receptor genes, transcription factors, 
genes whose proteins induce or block cell death, and cell 
cycle mediators, among many others. 
0060. The present invention is useful for diagnosis or 
treatment of various immune System-related disorders in 
mammals, preferably humans. Such disorders include but 
are not limited to cancer, including, but not limited to, 
cellular disorders as, for example, renal cell cancer, Kaposi's 
Sarcoma, chronic leukemia, breast cancer, Sarcoma, ovarian 
carcinoma, rectal cancer, throat cancer, melanoma, colon 
cancer, bladder cancer, mastocytoma, lung cancer, mam 
mary adenocarcinoma, pharyngeal Squamous cell carci 
noma, and gastrointestinal or Stomach cancer. Additionally, 
the present invention is useful for the treatment of prolif 
erative conditions that are not considered to be tumors, i.e. 
cellular hyperproliferation (hyperplasia), Such as, for 
example, Scleroderma, pannuS formation in rheumatoid 
arthritis, postSurgical Scarring and lung, liver and uterine 
fibrosis. In addition, the present invention is useful for the 
treatment of immunodeficiencies, inflammatory diseases, 
lymphadenopathy, autoimmune diseases, and graft verSuS 
host disease. 

0061. In one embodiment, conditions caused by a 
decrease in the normal level of APBF activity in an indi 
vidual can be treated by administration of APBF or an 
agonist to APBF, where an agonist to APBF refers to any 
natural or Synthetic composition which potentiates function, 
where function refers to any measurable effect of APBF 
interaction with cells, tissues or organisms, as measured in 
any known in vitro or in Vivo assays, which is mediated by 
APBF. In one embodiment, APBF is in soluble form. The 
invention also provides a method of treatment of disorders 
caused by an increase in the normal level of APBF activity 
in an individual by administration of an antagonist to APBF, 
where an antagonist to APBF refers to any natural or 
Synthetic composition that blockS function, where function 
refers to any measurable effect of APBF interaction with 
cells, tissueS or organisms, as measured in any known in 
vitro or in vivo assays, which is mediated by APBF heter 
OCS. 

0062 Pharmaceutical compositions of the invention may 
comprise a therapeutically effective amount of APBF, or its 
receptor, or fragments or mimetics thereof, and, optionally 
may include pharmaceutically acceptable carriers. Accord 
ingly, this invention provides methods for treatment of 
cancer, and methods of Stimulating, or in certain instances, 
inhibiting the immune System, or parts thereof by adminis 
tering a pharmaceutically effective amount of a compound 
of the invention or its pharmaceutically acceptable Salts or 
derivatives. In certain preferred embodiments, the invention 
relates to methods for inhibiting B-cell growth, T-cell 
growth or tumor cell growth by administering a therapeuti 
cally effective amount of an isolated APBF polypeptide or 
active fragment thereof, or a recombinant APBF molecule or 
active fragment thereof, or an antibody specific for APBF or 
active fragment thereof. In the context of this invention 
"inhibition” relates to any and all mechanisms for reducing 
or ameliorating activity, including inducing cell death (apo 
ptosis). It should of course by understood that the compo 
Sitions and methods of this invention can be used in com 
bination with other therapies for various treatments. 
0063. The compositions can be formulated for a variety 
of routes of administration, including Systemic, topical or 
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localized administration. For Systemic administration, injec 
tion is preferred, including intramuscular, intravenous, intra 
peritoneal, and Subcutaneous for injection, the compositions 
of the invention can be formulated in liquid Solutions, 
preferably in physiologically compatible bufferS Such as 
Hank's Solution or Ringer's Solution. In addition, the com 
positions may be formulated in Solid form and, optionally, 
redissolved or Suspended immediately prior to use. Lyo 
philized forms are also included in the invention. 
0064. The compositions can be administered orally, or by 
transmucosal or transdermal means. For transmucosal or 
transdermal administration, penetrants appropriate to the 
barrier to be permeated are used in the formulation. Such 
penetrants are known in the art, and include, for example, for 
transmucosal administration, bile Salts, fusidic acid deriva 
tives, and detergents. Transmucosal administration may be 
through nasal Sprays or using Suppositories. For oral admin 
istration, the compositions are formulated into conventional 
oral administration forms Such as capsules, tablets, and 
tonics. For topical administration, the compositions of the 
invention are formulated into ointments, Salves, gels, or 
creams as known in the art. 

0065. The dose and dosing regimen will depend on the 
type of disease, the patient and the patient's history. In one 
embodiment the disease is cancer. The amount must be 
effective to treat, SuppreSS, or alter the progression of the 
disease. The doses may be single doses or multiple doses. If 
multiple doses are employed, as preferred, the frequency of 
administration will depend, for example, on the type of host 
and and type of disease, dosage amounts etc. For Some types 
of cancers or cancer lines, daily administration will be 
effective, whereas for others, administration every other day 
or every third day will be effective. The amount of active 
compound administered at one time or over the course of 
treatment will depend on many factors. For example, the age 
and Size of the Subject, the Severity and course of the disease 
being treated, the manner and form of administration, and 
the judgments of the treating physician. However, an effec 
tive dose may be in the range of from about 0.005 to about 
5 mg/kg/day, preferably about 0.05 to about 0.5 mg/kg/day. 
The dosage amount which will be most effective will be one 
which results in no tumor appearance or complete regression 
of the tumor, and is not toxic to the patient. One skilled in 
the art will recognize that lower and higher doses may also 
be useful. 

EXAMPLES 

Example 1 

0.066. This example describes the detection of APRIL and 
BAFF heteromers by immunoprecipitation following co 
transfection into mammalian cells. 

0067 Methods: 
0068 The plasmids encoding FLAG-tagged human 
soluble APRIL, beginning with residue A105 (LTO33) or 
K110 (PL448), soluble FLAG-tagged human TWEAK 
beginning at A106 (PS288) or soluble FLAG-tagged human 
EDA beginning at A242 (PS548) or empty vector (CH269) 
were co-transfected with a full-length human BAFF con 
struct (PS544) into 293T cells using lipofectamine (Life 
Technologies). At 48 hrs. post-transfection, conditioned 
media was collected and used for immunoprecipitation 
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experiments. The immunoprecipitation Samples contained 
200 ul of conditioned media, 5 lug/ml of the anti-FLAG 
antibody M2 (Sigma) and 800 ul of DMEM containing 10% 
FCS, glutamine, Pen-Strep, G418 and sodium azide and 
were incubated at 4 C. for 1 hour, with agitation. Then, 30 
ul of Protein A-Sepharose beads (Pharmacia) was added to 
the samples and the mixture was incubated overnight at 4 
C. with agitation. The beads were collected by centrifuga 
tion and then washed one time with the DMEM media 
described above and then 3 times with PBS. The final pellet 
containing the beads was then Suspended in 2xSDS non 
reducing sample buffer and boiled for 5 minutes. The beads 
were spun out and 25 ul of the Supernatant was loaded onto 
2 separate 4-20% SDS-PAGE gradient gels (Novex). In 
order to examine the level of ligand expression, non-immu 
noprecipitated conditioned media from the co-transfected 
cells were also loaded. These samples were diluted two fold 
with 2xnon-reducing Sample buffer, boiled for 2 min. and 
then 25 ul was loaded into each lane. Each gel contained a 
Set of immunoprecipitations and a set of non-immunopre 
cipitated conditioned media. After the gels were transferred 
to Immobilon (Millipore) filters using a BioRad apparatus, 
the filters were blocked in 5% non-fat dry milk diluted in 
TBST for 1 hr at room temperature. The filters were then 
Separated and one was incubated with 5 lug/ml of the 
biotinylated anti-FLAG antibody, M2 and the other was 
incubated with 1 lug/ml of an anti-human BAFF antibody 
53.14 (rat IgM) for about 1 hr at room temperature. The 
filters were washed with 3 changes of TBST and then 
incubated in a 1:3000 dilution of streptavidin-HRP or anti 
rat IgM-HRP (Jackson ImmunoResearach) for 30 min. at 
room temperature. The filters were again washed 3 times and 
then detected using ECL reagents (Amersham). The filters 
were exposed to X-ray film for various lengths of time. 
0069. The results of the co-expression experiment are 
shown in FIG. 3. Panel A, lanes 1-5, show western blots of 
Straight conditioned media from cells co-transfected with 
various human soluble TNF family ligands and human full 
length BAFF encoding plasmids. Panel A, lanes 7-12, show 
western blots of the Straight Supernatant after immunopre 
cipitation with an anti-FLAG antibody. The detection 
reagent used in Panel A is an anti-FLAG antibody. Lane 1: 
FLAG-tagged human soluble APRIL A105 (beginning at 
residue A105)+human full length BAFF; Lane 2: FLAG 
tagged human soluble APRIL K110 (beginning at residue 
K110)+human full length BAFF; Lane 3: FLAG-tagged 
human soluble TWEAK--human full length BAFF; Lane 4: 
FLAG-tagged human EDA+human full length BAFF; Lane 
5: empty control vector; Lane 6: molecular weight Standards 
(Benchmark, LifeTechnologies) in kDa, 185, 119, 85, 62, 
51, 38.2, 26.0, 20.2, 14.5, 9.1; Lane 7-11 correspond to 
Lanes 1-5, respectively, after immunoprecipitation with an 
anti-FLAG antibody; Lane 12: purified human FLAG-BAFF 
Q136, 5 ng. 
0070 Panel B, lanes 1-5, show western blots of straight 
Supernatant from cells co-transfected with various APRIL 
and BAFF encoding plasmids. The detection reagent is an 
anti-BAFF antibody. Panel B, lanes 7-11 show western blots 
of immunoprecipitates in which cells were co-transfected 
with various APRIL and BAFF encoding plasmids and 
immunoprecipitated with an anti-FLAG antibody. The 
detection reagent is an anti-BAFF antibody. Lane 1: FLAG 
tagged human soluble APRIL A105 (beginning at residue 
A105)+human full length BAFF; Lane 2: FLAG-tagged 
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human soluble APRIL K110 (beginning at residue K110)+ 
human full length BAFF; Lane 3: FLAG-tagged human 
soluble TWEAK A106+human full length BAFF; Lane 4: 
FLAG-tagged human EDA A242+human full length BAFF; 
Lane 5: empty control vector; Lane 6: molecular weight 
standards (Benchmark, LifeTechnologies) in kDa, 185, 119, 
85, 62, 51, 38.2, 26.0, 20.2, 14.5, 9.1; Lane 7-11 correspond 
to Lanes 1-5, respectively, after immunoprecipitation with 
an anti-FLAG antibody; Lane 12: purified human FLAG 
BAFF Q136, 5 ng. 
0071. In panel A, the detection with the anti-FLAG 
antibody, M2 shows that all the FLAG-epitope tagged 
Soluble ligands are expressed and Secreted into the cell 
culture of the transfected cells. The two APRIL constructs 
shown in lanes 1 and 2 are expressed about 5 fold lower than 
TWEAK (lane 3) or EDA (lane 4). No protein is visible in 
lane 5, which is the control vector lane. Lanes 7-11 represent 
the FLAG-tagged proteins after they are immunoprecipi 
tated. Here both APRIL proteins (lanes 7 and 8), TWEAK 
(lane 9) and EDA (lane 10) are precipitated and detected by 
M2. Lane 12 is approximately 5 ng of FLAG-BAFF for a 
Standard. 

0.072 In panel B, lanes 1-5 represent the detection of 
BAFF in the co-transfected cell culture media. BAFF is 
expressed in combination with all the FLAG-epitope tagged 
soluble ligands and is slightly higher in the APRIL co 
transfections (lanes 1 and 2). On the right side of the blot in 
panel B are the M2 immunoprecipitations detected with the 
anti-BAFF antibody, 53.14. Here, BAFF is only immuno 
precipitated in combination with APRIL (lanes 7 and 8) and 
not TWEAK or EDA. The standard in lane 12 indicates the 
size of a soluble FLAG-BAFF molecule expressed in 293T 
cells, which is approximately the molecular weight of the 
naturally cleaved molecule. This demonstrates that BAFF 
and APRIL form a heteromeric complex. The co-immuno 
precipitations have also been evaluated in the presence of 1 
M NaCl and the results are the same. 

Example 2 

0073. This example describes the detection of APBF 
heteromers by immunoprecipitation following co-transfec 
tion of two Soluble constructs into mammalian cells. 

0074) Methods: 
0075 Plasmids encoding the following human soluble 
TNF family ligands were constructed with the indicated 
N-terminal epitope tags beginning at the ligand amino acid 
residue indicated in a PCR3 based mammalian cell expres 
sion vector: FLAG-APRIL, beginning with residue A105 
(plasmid #LTO33) or H115 (plasmid #LT038), FLAG 
TWEAK A106 (plasmid #PS288), myc-APRIL A105 (plas 
mid #JST557), and myc-BAFF Q136 (plasmid #JST556). 
Various constructs encoding FLAG-tagged ligands, full 
length murine APRIL(plasmid #LT022), or empty vector 
control (plasmid #CH269) were each co-transfected with the 
myc-BAFF O136 construct into 293T cells using lipo 
fectamine (Life Technologies, Gaithersburg, Md.). At 48 hrs. 
post-transfection, conditioned media was collected and used 
for immunoprecipitation experiments. The immunoprecipi 
tation Samples contained 100 ul of conditioned media, 5 
ug/ml of the anti-FLAG antibody M2 (Sigma, St Louis, Mo.) 
and 900 ul of DMEM containing 10% FCS, glutamine, 
Pen-Strep, G418 and sodium azide and were incubated at 4 
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C. for 1 hour, with agitation. Then, 30 ul of Protein A 
Sepharose beads (Amersham Pharmacia, Piscataway, N.J.) 
was added to the Samples and the mixture was incubated 
overnight at 4 C. with agitation. The beads were collected 
by centrifugation and then washed one time with the DMEM 
media described above and then 3 times with PBS. The final 
pellet containing the beads was then Suspended in 2xSDS 
non-reducing sample buffer and boiled for 5 minutes. The 
beads were spun out and 25 ul of the Supernatant was loaded 
onto a 4-20% SDS-PAGE gradient gel (Novex, San Diego, 
Calif.). After the gel was transferred to Immobilon (Milli 
pore, Bedford, Mass.) using a BioPad apparatus, the filters 
were blocked in 5% non-fat dry milk diluted in TBST for 1 
hr at room temperature. The filter was then incubated with 
1 tug/ml of anti-myc antibody 9E10. The filter was washed 
with 3 changes of TBST and then incubated in a 1:3000 
dilution of anti-mouse IgG-HRP (Jackson ImmunoResearch, 
West Grove, Pa.) for 30 min. at room temperature. The filter 
was again washed 3 times and then detected using ECL 
reagents (Amersham Pharmacia, Piscataway, N.J.). The fil 
ter was exposed to X-ray film for various lengths of time. 
0076) The results shown in FIG. 4 show a western blot of 
the immunoprecipiations of conditioned media from cells 
co-transfected with plasmids encoding various Soluble 
APRIL and soluble BAFF proteins and immunoprecipitated 
with an anti-FLAG-tagged antibody. The detection reagent 
for the western blot is an anti-myc antibody, 9E10. 

0077 Lanes 1-6, show western blots of straight condi 
tioned media from cells co-transfected with plasmids encod 
ing various human soluble TNF family ligands and human 
soluble myc-BAFF O136. Lane 7 is a molecular weight 
marker. Lanes 8-12, show western blots of the conditioned 
media after immunoprecipitation with an anti-FLAG anti 
body. The detection reagent used an anti-MYC antibody, 
9E10. Lane 1: FLAG-tagged human soluble TWEAK 
A106+human soluble myc-BAFF O136; Lane 2: FLAG 
tagged human soluble APRIL HI 15+human soluble myc 
BAFF Q136; Lane 3: MYC-tagged human soluble APRIL 
A105+human soluble myc-BAFF O136; Lane 4: FLAG 
tagged human soluble APRIL A105+human soluble myc 
BAFF Q136; Lane 5: full length murine APRIL+human 
soluble myc-BAFF O136; Lane 6: empty vector control+ 
human soluble myc-BAFF O136; Lane 7, molecular weight 
standards (Benchmark, LifeTechnologies) in kDa, 38.2, 
26.0, 20.2, 14.5; Lanes 8-12 correspond to Lanes 1-5, 
respectively, after immunoprecipitation with an anti-FLAG 
antibody. 

0078. In lanes 1-6, the western blot of the conditioned 
media as detected by anti-MYC antibody 9E10 shows that 
all co-transfected 293T cells express and secrete myc-Baff 
Q136 into the cell culture media in nearly equal amounts 
except for the FLAG-TWEAK+myc-Baff Q136 (lane 1) 
which shows significantly lower amounts of myc-BAFF. 
Lanes 8-12 show immunoprecipitation of conditioned media 
with anti-FLAG antibody followed by detection on western 
blot with anti-myc antibody 9E10. Lanes 10 and 12 show 
conditioned media of myc-BAFF co-transfected with myc 
APRILA105 or full length murine APRIL, respectively, and 
serve as negative controls in that neither APRIL construct 
contains the flag epitope and therefore were not immuno 
precipitated by the anti-flag antibody. The FLAG-TWEAK 
co-transfection shows no band corresponding to myc-BAFF 
Q136, even upon overexposure, and therefore does not 
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interact with MYC-BAFF. Only lanes 9 and 11, those 
containing myc-Baff Q136 co-expressed with FLAG-APRIL 
molecules H115 and A105 respectively, show the myc-baff 
band after anti-FLAG immunoprecipitation. Bands of 
approximately 18 kDa, the predicted size of myc-BAFF 
Q136, are observed in each lane. The intensity of the band 
co-expressed with FLAG-APRIL A87 (lane 3) greater than 
that co-expressed with FLAG-APRIL H97 (lane 4). This 
indicates that only soluble FLAG-APRIL ligands were able 
to interact with Soluble MYC-BAFF to form heteromeric 
complexes. 

0079. This demonstrates that soluble forms of BAFF and 
APRIL have the ability to form a heteromeric complex, and 
that no cell associated form appears to be required for 
heteromer formation. 

Example 3 

Production and isolation of APBF by Affinity 
Methods 

0080 Plasmids encoding the following human soluble 
TNF family ligands were constructed with N-terminal 
FLAG or 6xHis epitope tags beginning at the amino acid 
residue indicated in a PCR3 based mammalian cell expres 
sion vector: FLAG-APRIL, beginning with residue A87 
(plasmid Lf133) and RGS(H)6-BAFF Q134. These plasmids 
are then co-transfected into 293T cells using lipofectamine 
(Life Technologies, Gaithersburg, Md.) and at 48 hrs. post 
transfection, conditioned media is collected. The condi 
tioned media is dialyzed against 50 mM NaH2PO4, pH8.0; 
300 mM NaCl; 10 mM imidazole and run over a Ni-NTA 
Superflow column (Qiagen, Valencia, Calif.). Homomers 
and heteromers containing the 6xHis tagged BAFF Subunit 
bind to the Nicolumn; homomeric FLAG-APRIL molecules 
flow through. The column is washed with 50 mM NaH2PO4, 
pH8.0; 300 mM NaCl; 20 mM imidazole with 5-10 column 
volumes. The column is eluted with 5 column volumes with 
50 mM NaH2PO4, pH8.0; 300 mM NaCl; 250mM imida 
zole. The eluted material includes RGS(H)6-BAFF Q134 
homomers and heteromers with FLAG-APRIL. This eluted 
material is applied to an M1 or M2 anti-FLAG Ab affinity 
column (Sigma, St. Louis, Mo.). A buffer exchange to 150 
mM NaCl-50 mM Tris pH7.0 is performed, and the buffer 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 8 

<210> SEQ ID NO 1 
&2 11s LENGTH 1346 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 1 
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adjusted to 2mM CaCl2 if using the M1 column (this Ab 
requires Ca for binding). The column is washed with 150 
mM NaCl-50 mM Tris pH7.0 (with 2mM CaCl2 for M1). 
The M1 column is eluted by incubating the column with 150 
mM NaCl–50 mM Tris pH7.0–2 mM EDTA for 30 
minutes, followed by aliquots of 150 mM NaCl-50 mM 
Tris pH 7.0-2 mM EDTA, 10 min incubations, 6 times. 
Alternatively, both the M1 and M2 columns can be eluted by 
competition with FLAG peptide by allowing the column to 
drain completely and eluting 5 times with one column 
volume each of to 150 mM NaCl-50 mM Tris pH7.0 
containing 100 Ug/ml FLAG peptide. Eluted material will 
contain only native FLAG-APRIL: RGS(H)6-BAFF Q134 
heteromers. 

0081 Alternatively, cell lines or cells transfected, as 
above, with plasmids encoding full length or untagged 
Soluble APRIL and BAFF constructs could be used as a 
Source to isolate APBF complexes with anti-peptide anti 
bodies raised against regions of the extracellular domains for 
APRIL and BAFF. These antibodies could be coupled to a 
resin by conventional means. Conditioned media or cell 
extracts of Such cells could be run first over a column 
containing the coupled antibody (S) against one of the 
ligands, for example anti-BAFF antibodiy (s). In this 
instance, only homomers and heteromers containing a BAFF 
Subunit bind to the anti-BAFF column; homomeric APRIL 
molecules flow through. After washing the column in 150 
mM NaCl-50 mM Tris pH 7.0, the bound molecules could 
be eluted off by competition with the same BAFF peptide(s) 
used to raise the anti-BAFF antibody(s) by allowing the 
column to drain completely and eluting 5 times with one 
column volume each of to 150 mM NaCl-50 mM Tris pH 
7.0 containing 100 ug/ml or greater the peptide(s). This 
eluate could be dialyzed to remove the peptide(s) and then 
Similarly run over a column containing anti-peptide anti 
body(s) raised against the other ligand, in this example 
APRIL. ). In this instance, homomeric BAFF molecules 
would not bind to the column and flow through. Only the 
remaining APBF heteromers bind to the anti-BAFF column. 
These APBF heteromers could be similarly eluted by com 
petition with the same APRIL peptide(s) used to generate the 
anti-APRIL antibody(s). 

ggtacgaggc titCctagagg gactggalacc taattct CCt gaggct gagg gagggtggag 60 

ggtotcaagg caacgctggc cccacgacgg agtgc.cagga goacta acag tacccittagc 120 

ttgctittcct cotcc citcct ttittattittcaagttccttt ttatttctoc ttg.cgtaaca 18O 

accittctitcc cittctgcacc actg.ccc.gta coctitaccog coccgccacc toctitgctac 240 
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-continued 

cc cact cittgaaaccacago tottggcagg gtc.cccagot catgc.ca.gcc tocatcto citt 3OO 

tottgctago coccaaaggg cct coaggca acatgggggg cccagtcaga gag cogg cac 360 

totcagttgc cctotggttg agttgggggg cagotctggg gg.ccgtggct totgc catgg 420 

citctgctgac ccaacaaaca gagctgcaga gcc to aggag agaggtgagc cqgctgcagg 480 

ggaCaggagg CCCtcc Caga atggggalagg gtatCCCtgg cagagtCtcc cqgag cagag 540 

titcc gatgcc Ctggaagcct gggagaatgg ggagagatcc cqgaaaaggg agcagtgctic 600 

acco aaaaac agaagaag ca gcactctgtc. citgcaccitgg titc.cc attaa cqccaccitcc 660 

aaggatgact cogatgtgac agaggtgatg td.gcaac cag citcttagg.cg toggagaggc 720 

citac aggc.cc aaggatatgg to tcc gaatc caggatgctd gagtttatct gct gtatago 78O 

caggtoctot ttcaagacgt gactittcacc atggg to agg togtotcitcg agaaggccala 840 

ggaagg cagg agactictatt Cogatgtata agaagtatgc cct cocaccc ggaccgg gcc. 9 OO 

tacaa.ca.gct gctatagogc aggtotctitc catttacacic aaggggatat totgagtgtc 96.O 

ataatticc cc gggcaagggc gaaacttaac citctotccac atggaac citt cotggggttt 1020 

gtgaaactgt gattgttgtta taaaaagtgg citcc.ca.gctt goalagaccag g g toggtaca 1080 

tactggagac agccalaga.gc tigagtatata aaggagaggg alatgtgCagg alacagaggca 1140 

tottcctggg tittggctccc cgttcctoac tttitcccttt to attcc cac cccctag act 1200 

ttgattittac ggatatottg Cttctgttcc ccatggagct CCqaattctt gcgtgtgtgt 1260 

gatgagggg cqggggacgg gC gC Caggca ttgttcagac Ctggtogggg. CC Cactggaa 1320 

catccagaa cago accacc atctta 1346 

<210> SEQ ID NO 2 
&2 11s LENGTH 250 
&212> TYPE PRT 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 2 

Met Pro Ala Ser Ser Pro Phe Leu Leu Ala Pro Lys Gly Pro Pro Gly 
1 5 10 15 

Asn Met Gly Gly Pro Val Arg Glu Pro Ala Leu Ser Val Ala Leu Trp 
2O 25 30 

Leu Ser Trp Gly Ala Ala Leu Gly Ala Wall Ala Cys Ala Met Ala Lieu 
35 40 45 

Lieu. Thr Glin Glin Thr Glu Lieu Glin Ser Lieu Arg Arg Glu Val Ser Arg 
50 55 60 

Leu Glin Gly Thr Gly Gly Pro Ser Glin Asn Gly Glu Gly Tyr Pro Trp 
65 70 75 8O 

Glin Ser Lieu Pro Glu Glin Ser Ser Asp Ala Leu Glu Ala Trp Glu Asn 
85 90 95 

Gly Glu Arg Ser Arg Lys Arg Arg Ala Val Lieu. Thr Glin Lys Gln Lys 
100 105 110 

Lys Gln His Ser Val Lieu. His Lieu Val Pro Ile Asn Ala Thr Ser Lys 
115 120 125 

Asp Asp Ser Asp Val Thr Glu Wal Met Trp Glin Pro Ala Lieu Arg Arg 
130 135 1 4 0 

Gly Arg Gly Lieu Glin Ala Glin Gly Tyr Gly Val Arg Ile Glin Asp Ala 
145 15 O 155 160 
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-continued 

Gly Val Tyr Leu Leu Tyr Ser Glin Val Leu Phe Glin Asp Val Asp Phe 
1.65 170 175 

Thr Met Gly Glin Val Val Ser Arg Glu Gly Glin Gly Arg Glin Glu Thr 
18O 185 19 O 

Leu Phe Arg Cys Ile Arg Ser Met Pro Ser His Pro Asp Arg Ala Tyr 
195 200 2O5 

Asn Ser Cys Tyr Ser Ala Gly Val Phe His Lieu. His Glin Gly Asp Ile 
210 215 220 

Leu Ser Val Ile Ile Pro Arg Ala Arg Ala Lys Lieu. Asn Lieu Ser Pro 
225 230 235 240 

His Gly. Thr Phe Leu Gly Phe Val Lys Leu 
245 250 

<210> SEQ ID NO 3 
&2 11s LENGTH 91.6 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 3 

gaattcggca gcaggctcca ggccacatgg ggggcto agt cagaga.gc.ca gcc ctitt.cgg 60 

ttgctotttg gttgagttgg ggggcagttctgggggctgt gacittgttgct gtc.gcactac 120 

tgatcCaiaca gacagagctg. Caaag.cctaa gC gg gaggt gagcc.ggctg. Cagcggagtg 18O 

gagggc ctitc ccagaag cag ggaga.gc.gcc catgg cagag cct citgg gag cagagtc.ctg 240 

atgtcc toga agcctggaag gatgggg.cga aatctoggag aag gaga.gca gtacticaccc 3OO 

agaa.gcacaa gaagaag cac toagticcitgc atcttgttcc agitta acatt accitcca agg 360 

actctgacgt gacagaggtg atgtggcaac cagtact tag gogtgggaga gg.ccctggag 420 

gcc.cagggag acattgtacg agtctgggac actggaattt atctgcticta tag to aggto 480 

citgttt catg atgtgactitt cacaatgggt caggtggitat citcgg galagg acaagggaga 540 

agagaaactc tatto gatgt atcagaagta toccittctga toc to accgt gcc tacaata 600 

gctgctacag togcaggtotc titt catttac atcaagggga tattatcact gttcaaaattic 660 

cacgggcaaa cqcaaaactt agc ctittcto cqcatggaac attcc toggg tttgttgaaac 720 

tatgattgtt ataaaggggg toggggattitc ccatt.ccaaa aactdgctag acaaaggaca 78O 

aggaacgg to aagaac agct citc catggct ttgccittgac tottgttcct coctittgcct 840 

titccc.gcticc cactatotgg gctittgactic catggatatt aaaaaagtag aatattttgt 9 OO 

gtttatctoc caaaaa 916 

<210> SEQ ID NO 4 
<211& LENGTH: 232 
&212> TYPE PRT 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 4 

Met Gly Gly Ser Val Arg Glu Pro Ala Leu Ser Val Ala Leu Trp Lieu 
1 5 10 15 

Ser Trp Gly Ala Val Lieu Gly Ala Val Thr Cys Ala Wall Ala Lieu Lieu 
2O 25 30 

Ile Glin Glin Thr Glu Lieu Glin Ser Lieu Arg Arg Glu Val Ser Arg Lieu 
35 40 45 

Glin Arg Ser Gly Gly Pro Ser Glin Lys Glin Gly Glu Arg Pro Trp Glin 
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50 

Ser Leu Trp 
65 

Ala Lys Ser 

Lys His Ser 

Ser Asp Wall 
115 

Gly Pro Gly 
130 

Tyr Lieu Lieu 
145 

Gly Glin Val 

Arg Cys Ile 

Cys Tyr Ser 
195 

Wall Lys Ile 
210 

Thr Phe Leu 
225 

55 

Glu Glin Ser Pro Asp 
70 

Arg Arg Arg Arg Ala 
85 

Wall Leu. His Leu Wall 
100 

Thr Glu Val Met Trp 

Gly Glin Gl 

Tyr Ser Gl 
15 

120 

y Asp Ile 
135 

in Wall Leu 
O 

Val Ser Arg Glu Gly 
1.65 

Arg Ser Met Pro Ser 
18O 

Ala Gly Val Phe His 
200 

Pro Arg Ala Asn Ala 
215 

Gly Phe Val Lys Leu 
23 

<210 SEQ ID NO 5 
&2 11s LENGTH 1052 
&212> TYPE DNA 

O 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 5 

tgccaag.ccc 

to cattocot 

ggatgacticc 

aatgaaactg 

citccaaagac 

Cacggtggtg 

agagctgcag 

CCtggaggaa 

agalagg Caac 

agtcactcaa 

atct tacaca 

agagaataaa 

tact gataag 

ggatgaattg 

caataatticc 

tgcaatacca 

attgaaactg 

tgc catgtag 

gtgg to actt 

acagaaaggg 

aaggagtgtg 

ggaaagctgc 

totttctacc 

ggccaccacg 

gcticcagotg 

to cagt caga 

gactgcttgc 

tttgttccat 

atattggtoa 

accitacgc.ca 

agtctggtga 

tgctattoag 

agagaaaatg 

citgtgaccita 

tgcacgcagg 

attctaaagg 

agcagtcacg 

tittocatcct 

tggctgcaac 

aggtogcc.gc. 

Cggagaagct 

to accgcggg 

acago agaaa 

aactgattgc 

ggcttctoag 

aagaaactgg 

tggga catct 

citttgtttcg 

citggcattgc 

cacaaatato 

cittacaccat 

Wall Leu Glu 
75 

Wall Leu. Thr 
90 

Pro Wall Asn 
105 

Glin Pro Wall 

Val Arg Val 

Phe His Asp 
155 

Glin Gly Arg 
170 

Asp Pro Asp 
185 

Lieu. His Glin 

Lys Lieu Ser 

a catcaacaa. 

ccc.ca accitt 

cottacittct 

cccacggaag 

cittgctgctg 

CCtgcaaggg 

gcc agcagga 

actgaaaatc 

taag.cgtgcc 

agacagtgaa 

citttaaaagg 

titacttittitt 

aattcagagg 

atgitattoaia 

aaaactggaa 

actggatgga 

gtotgtagct 

13 

-contin 

60 

Ala Trp Lys 

Glin Lys His 

Ile Thir Ser 
110 

Leu Arg Arg 
125 

Trp Asp Thr 
1 4 0 

Wall. Thir Phe 

Arg Glu Thr 

Arg Ala Tyr 
19 O 

Gly Asp Ile 
2O5 

Leu Ser Pro 
220 

acacagataa 

caaagttcaa 

tgc cittalaga 

gaaag.ccc.ct 

gcactgctdt 

gacctggcca 

gCaggag CCC 

tittgaaccac 

gttcagggto 

acaccalacta 

ggalagtgCCC 

atatatggto 

aagaaggtoc 

aatatgcctg 

gaaggagatg 

gatgtcacat 

attitt cotcc. 

ued 

Asp Gly 
8O 

Lys Lys 
95 

Gly Arg 

Gly Ile 

Thr Met 
160 

Leu Phe 
175 

Asn. Ser 

Ile Thr 

His Gly 

caggaaatga 

gtagtgatat 

aaagaga aga 

citgtc.cg atc 

cittgctgcct 

gcc to cqggc 

C Caaggc.cgg 

cagotcCagg 

cagaagaaac 

tacaaaaagg 

tagaagaaaa 

aggttittata 

atgtc.tttgg 

aalacact acc 

aactic caact 

tttittggtgc 

citttctatgt 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

720 

840 

9 OO 

96.O 

1020 
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-continued 

acctictaaga agaaagaatc taactgaaaa ta 1052 

<210> SEQ ID NO 6 
&2 11s LENGTH 2.85 
&212> TYPE PRT 

<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 6 

Met Asp Asp Ser Thr Glu Arg Glu Glin Ser Arg Lieu. Thir Ser Cys Lieu 
1 5 10 15 

Lys Lys Arg Glu Glu Met Lys Lieu Lys Glu Cys Val Ser Ile Leu Pro 
2O 25 30 

Arg Lys Glu Ser Pro Ser Val Arg Ser Ser Lys Asp Gly Lys Lieu Lieu 
35 40 45 

Ala Ala Thr Lieu Lleu Lleu Ala Lieu Lleu Ser Cys Cys Lieu. Thr Val Val 
50 55 60 

Ser Phe Tyr Glin Val Ala Ala Leu Glin Gly Asp Leu Ala Ser Lieu Arg 
65 70 75 8O 

Ala Glu Lieu Glin Gly. His His Ala Glu Lys Lieu Pro Ala Gly Ala Gly 
85 90 95 

Ala Pro Lys Ala Gly Lieu Glu Glu Ala Pro Ala Val Thr Ala Gly Lieu 
100 105 110 

Lys Ile Phe Glu Pro Pro Ala Pro Gly Glu Gly Asn Ser Ser Glin Asn 
115 120 125 

Ser Arg Asn Lys Arg Ala Val Glin Gly Pro Glu Glu Thr Val Thr Glin 
130 135 1 4 0 

Asp Cys Lieu Glin Lieu. Ile Ala Asp Ser Glu Thr Pro Thir Ile Glin Lys 
145 15 O 155 160 

Gly Ser Tyr Thr Phe Val Pro Trp Leu Leu Ser Phe Lys Arg Gly Ser 
1.65 170 175 

Ala Leu Glu Glu Lys Glu Asn Lys Ile Leu Val Lys Glu Thr Gly Tyr 
18O 185 19 O 

Phe Phe Ile Tyr Gly Glin Val Leu Tyr Thr Asp Lys Thr Tyr Ala Met 
195 200 2O5 

Gly His Lieu. Ile Glin Arg Lys Lys Wal His Val Phe Gly Asp Glu Lieu 
210 215 220 

Ser Leu Val Thr Leu Phe Arg Cys Ile Glin Asn Met Pro Glu Thir Leu 
225 230 235 240 

Pro Asn. Asn. Ser Cys Tyr Ser Ala Gly Ile Ala Lys Lieu Glu Glu Gly 
245 250 255 

Asp Glu Lieu Glin Leu Ala Ile Pro Arg Glu Asn Ala Glin Ile Ser Lieu 
260 265 27 O 

Asp Gly Asp Val Thr Phe Phe Gly Ala Lieu Lys Lieu Lieu 
275 280 285 

<210 SEQ ID NO 7 
&2 11s LENGTH 1478 
&212> TYPE DNA 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 7 

gtgg to actt acticcaaagg cctag accitt caaagtgcto citcgtggaat ggatgagtct 60 
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-continued 

gcaaag acco toccaccacci gtgccitctgt ttittgcticcg agaaaggaga agatatgaaa 120 

gtgggatatg atcc.catcac toc goagaag gaggagggtg cct ggtttgg gatctgcagg 18O 

gatggaaggc tigctggctgc tacccitcc to citggcc.ctgttgtc.ca.gcag titt cacagog 240 

atgtc.cittgt accagttggc tigc cittgcaa goagacctga tigaacct gcg catggagctg 3OO 

cagagctacc gaggttcago alacaccagcc gcc.gcgggtg citccagagtt gaccgctgga 360 

gtoaaacticc tdacaccggc agctoctoga coccacaact coag.ccg.cgg ccacaggaac 420 

agacgc.gctt to cagg gacc agaggaaa.ca gaacaagatg tag acct citc agcto citcct 480 

gcac catgcc tocctggatg cc.gc.cattct caa.catgatg ataatggaat galaccitcaga 540 

aacagaactt acacatttgttcCatggctt citcagottta aaa gaggaaa toccittggag 600 

gagaaagaga acaaaatagt ggtgaggcaa acaggctatt tottcatcta cago Caggitt 660 

citatacacgg acco catctt togctatoggt catgtcatcc agaggaagaa agtacacgto 720 

tittggggacg agctgagcct ggtgaccotg titc.cgatgta ttcagaatat gcc caaaa.ca 78O 

citgcc.caa.ca atticcitgcta citcggctggc atc.gc gaggc tiggaagaagg agatgagatt 840 

cagottgcaa titccitcggga gaatgcacag atttcacgca acggagacga caccittctitt 9 OO 

ggtgcc citaa aactgctgta act cacttgc tiggagtgcgt gatcc ccttic cotcgtottc 96.O 

totgtaccto cqagggagaa acagacgact ggaaaaacta aaagatgggg aaag.ccgtoa O20 

gcqaaagttt totcgtgacC cqttgaatct gatccaaacc aggaaatata acagacago C O8O 

acaa.ccgaag totgcc atgt gagittatgag aaacggagcc cqc.gctdaga aag accggat 14 O 

gaggaag acc gttittctoca gtc.ctittgcc aac acgcacc gcaac cittgc tittittgc citt 200 

gggtgacaca tottcagaat gcagg gagat titccttgttt togc gatttgc catgaga aga 260 

ggg.cccacaa citgcaggtoa citgaag catt cacgctaagt citcaggattt act citcc citt 320 

citcatgctaa gtacacacac gottcttitt.cc aggtaactac tatgggatac tatggaaagg 38O 

ttgtttgttt ttaaatctag aagttcttgaa citggcaatag acaaaaatcc titataaattic 4 40 

aagtgtaaaa taaactta at taaaaaggitt taagtgtg 478 

<210 SEQ ID NO 8 
&2 11s LENGTH 290 
&212> TYPE PRT 
<213> ORGANISM: Homo sapien 

<400 SEQUENCE: 8 

Met Asp Glu Ser Ala Lys Thr Leu Pro Pro Pro Cys Leu Cys Phe Cys 
1 5 10 15 

Ser Glu Lys Gly Glu Asp Met Lys Val Gly Tyr Asp Pro Ile Thr Pro 
2O 25 30 

Glin Lys Glu Glu Gly Ala Trp Phe Gly Ile Cys Arg Asp Gly Arg Lieu 
35 40 45 

Leu Ala Ala Thir Lieu Lleu Lleu Ala Leu Lleu Ser Ser Ser Phe Thr Ala 
50 55 60 

Met Ser Leu Tyr Glin Lieu Ala Ala Lieu Glin Ala Asp Leu Met Asn Lieu 
65 70 75 8O 

Arg Met Glu Lieu Glin Ser Tyr Arg Gly Ser Ala Thr Pro Ala Ala Ala 
85 90 95 

Gly Ala Pro Glu Lieu. Thr Ala Gly Wall Lys Lieu Lleu Thr Pro Ala Ala 
100 105 110 
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-continued 

Pro Arg Pro His Asn. Ser Ser Arg Gly. His Arg Asn Arg Arg Ala Phe 
115 120 125 

Glin Gly Pro Glu Glu Thr Glu Glin Asp Wall Asp Leu Ser Ala Pro Pro 
130 135 1 4 0 

Ala Pro Cys Lieu Pro Gly Cys Arg His Ser Glin His Asp Asp Asn Gly 
145 15 O 155 160 

Met Asn Leu Arg Asn Arg Thr Tyr Thr Phe Val Pro Trp Leu Leu Ser 
1.65 170 175 

Phe Lys Arg Gly Asn Ala Leu Glu Glu Lys Glu Asn Lys Ile Val Val 
18O 185 19 O 

Arg Glin Thr Gly Tyr Phe Phe Ile Tyr Ser Glin Val Leu Tyr Thr Asp 
195 200 2O5 

Pro Ile Phe Ala Met Gly. His Val Ile Glin Arg Lys Lys Val His Val 
210 215 220 

Phe Gly Asp Glu Lieu Ser Lieu Val Thr Lieu Phe Arg Cys Ile Glin Asn 
225 230 235 240 

Met Pro Llys Thr Leu Pro Asn Asn Ser Cys Tyr Ser Ala Gly Ile Ala 
245 250 255 

Arg Lieu Glu Glu Gly Asp Glu Ile Glin Leu Ala Ile Pro Arg Glu Asn 
260 265 27 O 

Ala Glin Ile Ser Arg Asn Gly Asp Asp Thr Phe Phe Gly Ala Lieu Lys 
275 280 285 

Teu Telu 
29 O 

1-16. (canceled) 
17. An antibody specific for APBF. 


