
Domain Antibody Construct FIELD OF THE INVENTION   The present invention
relates to a domain antibody construct useful for human therapy. More
particularly, the present invention relates to a domain antibody construct
which binds $ to human TNF-a and its use in the treatment of disorders
characterised by TNF-d activity. BACKGROUND OF THE INVENTION Tumor necrosis
factor alpha (TNF-a) is a eytokine that has been implicated in mediating
shock and the pathophysiology of a variety of human diseases and disorders
including sepsis, infections, anted:tamale diseases eg. rheumatoid
arthritis, Crohrt's disease, 10ulcerative colitis and other bowel
conditions, psoriasis, toxic shock, transplant rejection and
graft-versus-host disease. TNF-a is produced primarily by activated
macrophages and T lymphocytes, but also by neutrophils, endothelial cells,
keratinocytes and fibroblasts during acute inflammatory reactions. Because
of its role in inflammation, TNF-a has emerged as an important target for
1$ inhibition in efforts to reduce the symptoms of inflammatory disorders.
Various approaches to inhibition of TNF-a for the clinical treatment of
disease have been pursued, including particularly the use of soluble TNF-o,
receptors and antibodies specific for TNF-a. Domain antibodies 20 Domain
antibodies (dAb) are the smallest functioning binding units of antibodies
and correspond to the variable regions of either the heavy (Vg) or light
(VL) chains of antibodies. Domain antibodies have a molecular weight of
approximately 13 kDa, or less than one tenth the size of a full antibody.
In contrast to conventional antibodies, domain antibodies are well
expressed in bacterial, - 25 yeast and mammalian systems. Their small size
allows for higher molar quantities per gram of product, thus providing a
significant increase in potency per milligram dose. In addition, dAbs can
be used as building blocks to create therapeutic products such as multiple
targeting clAb-containing molecules in which two or more dAbs bind to two
or  2 more distinct molecular targets, or dAbs may be incorporated into
structures designed for pulmonary or oral administration. The present
inventors have now devised a novel domain antibody construct comprising an
immunoglobulin variable domain linked to a constant region including a
truncated CFO 5domain. It is postulated that the inclusion of a constant
region will assist in prolonging the in viva half-life of the dAb which is
typically of a short duration. New World Primate Immunoglohulin
Evolutionarily distant primates, such as New World primates are
sufficiently similar to human to have antibodies similar to human
antibodies. so that the host does not generate an 10 anti-antibody immune
response when such primate-derived antibodies are introduced into a human.
New World primates (infraorder-Platyrrhini) comprise at least 53 species
commonly divided into two families, the Callithricidcte and Cebidae. The
Callithricidoe consist of marmosets and tamarins. The CeNciae includes the
squirrel monkey, titi monkey, spider monkey, woolly monkey, capuchin, night
or owl monkey and the howler 15 monkey. Previous studies have characterised
the expressed immunoglobulin heavy chain repertoire of the
Cailithrixjacchus marmoset (von Budingen II-C at at, Characterization of
the expressed immunoglobtilin IGHV repertoire in the New World marmoset
Callithrix jacthus. Inuntmogenetics; 53:557-563 (2001)). Six 101-TV
subgroups wore identified 20 which showed a high degree of sequence
similarity to their human RA IV counterparts. The framework regions were
more conserved when compared to the complementarity determining regions
(CDRs), with the greatest degree of variability located in CDRI The degree
of similarity between C: acchus and human ICI{ V sequences was less than
between Old World monkeys and Manaus. 



3 SUMMARY OF THE INVENTION In a first aspect, the present invention
provides a domain antibody construct which hinds to human TisIF-a, the
construct comprising: (a) a domain antibody (dAb) which binds to human
TNF-a 5(b) a modified hinge region sequence;      (c) a human or primate
heavy chain constant region sequence having a truncated CR1 domain of not
more than 20 residues, more preferably not more than 10 residues, still
more preferably not more than 5 residues and even more preferably a single
residue; wherein said modified hinge region sequence contains either a
deletion Or a single 10amino acid substitution of the cysteine residue
which normally facilitates disulfide bond formation between heavy and light
antibody chains.  In a second aspect the present invendon.provides a
nucleic acid sequence encoding the domain antibody construct of the first
aspect of the invention. In a third aspect the present invention provides
an isolated nucleic acid molecule 15 comprising a sequence encoding a
domain antibody construct which binds human TNIF-a,  wherein the nucleic
acid molecule comprises a nucleic acid sequence at Team 60%,  preferably at
least 80% identical, more preferably at least 90%, 95%, 96%, 97%, 98% or
99% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51 and
most preferably, the sequence set forth. in SEQ ID No:50 or SEQ ID No:51.
20In a fourth aspect the present invention provides an isolated nucleic
acid molecule comprising a sequence encoding a domain antibody construct
which binds human TNF-a, wherein the nucleic acid molecule comprises a
nucleic acid sequence which hybridises under conditions of high stringency
to the nucleotide sequence set forth in SEQ ID 14o:50 or SEQ ID No;51. 25In
a fifth aspect, the invention provides a pharmaceutical composition
comprising an effective amount of the domain antibody construct according
to the first aspect, together with a pharmaceutically acceptable carrier or
diluent.  4 In a sixth aspect, the present invention provides for the use
of the domain antibody construct according to the first aspect of the
invention in a diagnostic application for detecting human TNILa.   In a
seventh aspect, the invention provides a method for treating a disorder
characterised 5 by hiunan TNF-u activity in a human subject, comprising
administering to the subject a pharmaceutical composition according to the
second aspect of the invention. BRIEF DESCRIPTION OF THE FIGURES Figure 1
shows the amino acid (SEQ ID No:5) and nucleotide sequence (SEQ ID N0:6) of
the acceptor clAti. 10 Figure 2 shows the structure of the preferred
embodiment of the domain antibody construct according to the present
invention as (A) a monomer and (B) a dimen Figure 3 shows the nucleotide
and amino acid sequences of eleven (11) marmoset and six (6) Owl monkey Vic
gene segments. Figure 4 shows the aceeThator ilAb amino acid (SEQ ID No: 5)
and nucleotide sequence (both strands; SEQ ID Nos: 6 and 68). The 15
restriction digest sites for Kpn land San DI which excises region including
the CDR') is Indicated in the figure. CDR2 residues removed arc indicated
in underlined. 



Figure 5 shows the ability of Compound 170 (SEQ ID No: 11) to neutralise
TNF-a mediated cytotoxicity in a =rine 1,929 cell viability assay.
Figure 6 shows that Compound 170 (SEQ ID No:11) prevents the interaction of
TNF-ct 20 with the human p55 or p75 TNI-7 receptors. Figure 7 shows
Compound 170 (SEQ ID N0:1 I) stain ing of transmembrane TNF-aexpressing NSO
27D4 cells (solid black line) shows higher fluorescence intensity than
irrelevant specificity isotype-matched control (grey fill), Figure 8 shows
Compound 170 (SEQII) produced in a bacterial expression system 25 retained
binding to TNF-a in an ELISA.  5 Figure 9 shows the efficacy of Compound
170 (SEQ ID No:11) in a INF-mediated marine arthritis model relative to
specificity control human 1g01. At weekly intervals mice were scored
(arthritic score), A. and weighed, B.     Figure 10 shows the effect on
protein expression of Compound 112 (SEQ ID NO:59) and 5 Compound 170 (SEQ
ID No: 11). Figure 11 shows non-reducing SDS PAGE analysis of Protein A
purified Compound 170 (SEQ ID No:!!) from 4 x 10 L fermentations of the
lead cell line; lane 1 = inter-assay control; lane 2 = molecular weight
markers; lane 3 = blank; lane 4 = Protein A purified Compound 170 (SEQ ID
No:1 I) in IOL fermentation ID (run 1); lane 5 = Protein A 10 purified
Compound 170 in IOL fermentation ID (run 2); lane 6 = Protein A purified
Compound 170 in 10L fermentation ID (mu 3); lane 7 = Protein A purified
Compound 170 in 101_, fermentation ID (run 4), Figure 12 shows reducing
51)5 PAGE analysis of Protein A purified Compound 170 (SEQ ID No: 11) from
4 x 10 L fermentations of the lead cell line; lane I = inter-assay control;
15lane 2 = molecular weight markers; lane 3 = blank; lane 4 r. Protein A
purified Compound 170 (SEQ JD No:! I) in IOL feimentation ID (run 1); lane
5 = Protein A purified Compound 170 in 10L fermentation II) (run 2); lane 6
= Protein A purified Compound 170  in TOL fermentation ID (run 3); lane 7 =
Protein A purified Compound 170 in 10L fermentation ID (run 4). 20 DETAILED
DESCRIPTION OF THE INVENTION The present inventors have generated a domain
antibody construct which binds to human TNF-a and which. is postulated to
exhibit low inununogenicity when administered to 'humans. The domain
antibody construct comprises a portion corresponding to a variable domain
of an inununoglobulin heavy or light chain (ie. a domain antibody (dAb)), a
hinge 25 region and a portion corresponding to a constant-region of an
antibody heavy chain but wherein the constant legion has a truncated Cu I
domain. The inclusion of the constant region portion is postulated to
increase the in vivo half life of the dAb as well as providing effector
functions which are believed to be a component of the anti-inflammatory
mechanism of and-TNF antibodies.  6 In a first aspect, the present
invention provides a domain antibody construct which binds to human TNF-a,
the construct comprising: (a) a domain antibody (dAb) which binds to human
TNF-a (b) a modified hinge region sequence; 5(c) a human or primate heavy
chain constant region sequence having a truncated CH 1 domain of not more
than 20 residues, more preferably not more than 10 residues, still more
preferably not more than 5 residues and even more preferably a single
residue; wherein said modified hinge region sequence contains either a
deletion or a single 



amino acid substitution of the cysteine residue which normally facilitates
disulfide bond 1.0formation between heavy and light antibody chains. In a
preferred embodiment the sequence of the CHI domain and the hinge region is
XEPKSZDKTI ITcppcpA (SEQ ID No: 64) wherein Xis valine, leucine or
isoleucine and Z is absent or an amino acid other than cysteine. It is
preferred that Xis valine and Z is =Inc. In a preferred embodiment of the
present invention the dAb comprises an immunoglohulin 15 heavy or light
chain variable domain, wherein said variable domain comprises at least one
comfit ementarity.deterrnining region (CDR) having a sequence derived from
a New World primate wherein the CDR is selected from the group consisting
of AATICLQS (SEQ ID No:!), EASSLQS (SEQ ID No:2), EASICLQS (SEQ ID No:3),
and SAS NILET (SEQ ID No:4) 20 In another preferred embodiment the CDR is
CDR2. In a preferred embodiment the dAb has a sequence selected from the
gimp consisting of:
DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKAPKLLIYSASNLETG
VPSRFSGSGSGTDFTI-TISSLQPEDFATYYCQQ'VVWRPFTEGQGTKVEIKR (Compound 145; SEQ ID
Ntr.7) 25 DIQMNSPSSLSASVGDRVTITCRASQAPDSYLHWYQQKPGKAPKLLIYSASNLET
GVFSRFSGSGSGTDFTLTTSSLQPEDFATYYCOQVVWRPIITNGQGTKVEIKR (Conipouncl 123; SEQ
ID No;8) DIQMTQSPSSLSAS YOUR VT(TCRASQSIDSYLHWYQQICPGKAPICLUYSASNLETG
VPSRFSGSGSGTDFTLTISSI,LPHDFATYYCQQVVWRPF11-GQGTKVEITCR 30 (Compound 100;
SEQ 1D No:9)  7 DIQMTQSPSSLSASVODRVTITCRASQALDSYLHWYQQ1CPOICAPKLLIYSASNLET
GVPSRFSGSGSOTDFTLTISSLLPEDFATTYCQQVVWRIYTEGQGTKVELKR (Compound 196: SEQ ID
No:10)    DIQMTQSPSSI-SASVGDRVTITCRASQSIDSYLHWYQQKPOKFTICLLIYSASNLETG 5
VPSRFSOSOSGTDFTLTISSLQPEDFATYYCQQVVWRPFTFGQGTKVEIKR (Compound 134; SEQ ID
No:52) DIQMTQSYSSISAS VGDRVTITCRASQSTDSYLI-IWYQQ1CPGICAPI2UYSA SW-ETC
VPSRFSOROSOTDFTLTISSLQPEDFATYYCQQVVWRPFTFGQGTKVEIKR (Compound 137; SEQ ID
No:53) 10 DIQMTQSPSSI_SASVGDRVTITCRASQSIDSYLIIWYQQ/CPGICAPKLLTYSASNLETO
VPSRFSGSGSOTDFTLTISSLVPEDFATYYCQQV VWRPFTEGQGTKVEIKR (Compound 121;; SEQ ID
No:54); and   sequence at least 95%, more preferably at least 96%, 97%, 98%
or 99% identical to one of these sequences. 15 In a further preferred
embodiment the constant region comprises CH2 and CO domains which together
have the following sequence:
PELLGGPSVFLFFTKPKDTLMISRTREVTCVVVDVSIIEDPEVKFNIVYVDGVEVHN A KTK
PREEQYNSTYRVVSVLTVLEIQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKQFITSDIA V EWESNGQPENNYKTTPP V 20
LDSDOS.F.ELYSICLTVDKSRWQQONVESCSVMHEALEENHYTOKSISLSPGK; (SEQ ID NO:63) or
an amino acid sequence which is at least 60%, preferably at least 80%
identical, more preferably at least 90%, 95%, 96%, 97%, 98% or 99%
identical thereto      In another preferred embodiment the domain antibody
construct comprises an amino acid 25 .sequence which is at least 60%,
preferably at least SO% identical, more preferably at least 90%, 95%, 96%,
97%, 98% or 99% identical to the sequence set forth in sEQ ID No:: I, and
most preferably the sequence set forth in SEQ ID No:11. The term "hinds to"
as used herein, is intended to refer to the binding of an antigen by an
immunoglobulin variable region with a dissociation constant (K,J) of litM
or lower as  8 



measured by surface plamon resonance analysis using, for example a BlAcorem
surface plasmon resonance system and BIMore' kinetic evaluation software
(eg. version 2.1). The affinity or dissociation constant (IQ for a specific
binding interaction is preferably about 500 n111 or lower, more preferably
about 300 nM or lower and preferably at least 300 5 nM to 50 pM, 200 nM to
50 pM, and more preferably at least 100 nM to 50 pM, 75 nM to 50 pM, 10
nbil to 50 pM,The term "dAb" as used herein refers to an antibody single
variable domain (Vu or lit) potypeptide that specifically binds antigen. In
a further preferred embodiment of the present invention the domain antibody
construct forms a homo- or hetet-of:linter with another domain antibody
construct according to the 10 present invention. Dimerisation can increase
the strength of antigen binding, wherein the strength of binding is related
to the stun of the binding affinities of the multiple binding sites. To
facilitate dimes formation, the hinge region of the domain antibody
construct comprises at least one, and preferably two, cysteine residues.
In a particularly preferred embodiment of thc present invention; the domain
antibody 15 construct forms a homodimer with an identical domain antibody
construct. Accordingly in another aspect the present invention provides a
dimeric domain antibody construct which binds to human TNIF-a wherein the
(timer consists of two domain antibody constructs according to the present
invention. It is preferred that the dimerie domain antibody construct is a
homodimer and it is 20 particularly preferred that the domain antibody
constructs making up the homodimer . comprise an amino acid sequence which
is at least 60%, preferably at least 80% identical, more preferably at
least 90%, 95%, 96%, 97%, 98% or 99% identical to the sequence set forth in
SEQ ID No: 11, and most preferably the sequence set forth in SE() ID
11o:11.      In a second aspect the present invention provides a nucleic
acid sequence encoding the 25domain antibody construct of the first aspect
of the invention. In a third aspect the present invention provides an
isolated nucleic acid molecule . comprising a sequence encoding a domain
antibody construct which binds human TNE-a, wherein the nucleic acid
molecule comprises a nucleic acid sequence at least 60%, preferably at
least 80% identical, more preferably at least 90%, 95%, 96%, 97%, 98% or  9
99% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51 and
most preferably, the sequence set forth in SEQ ID 14o:50 or SEQ ID No:51.
In a fourth aspect the present invention provides an isolated nucleic acid
molecule comprising a sequence encoding a domain antibody construct which
binds human TNF-a, 5 wherein the nucleic acid molecule comprises a nucleic
acid sequence which hybridises under conditions of high stringency to the
nucleotide sequence set forth in SEQ ID No:50 or SEQ ID No:51. In
determining whether or not two polypeptide sequences fall within percentage
identity limits, those skilled in the art will be aware that it is
necessary to conduct a side-by-side 10 comparison or multiple alignment of
sequences. In such comparisons or alignments, differences will arise in the
positioning of non-identical residues, depending upon the algorithm used to
perform the alignment. In the present context, reference to a 'percentage
identity' or 'Similarity' between two or more amino acid sequences shall be
taken to refer to the number of identical and similar residues
respectively, between said sequences as 15 determined using any standard
algorithm known to those skilled in the art. For example, amino acid
sequence identities or similarities may be calculated using the GAP
programine  and/or aligned using the PILEUP programme of the Computer
Genetics Group, Inc., -University Research Park, Madison, \Wisconsin,
UnitedStates of America (Devereaux et al, 1984). The GAP progranune
utilizes the algorithm of Needleman and Wunsch. (1970) 20 10 maximise the
number of identicaUsimilar residues and to minimise the number and length
of sequence gaps in the alignment. Alternatively or in addition, wherein
more than two amino acid sequences are being compared, the Clustal W
programme of Thompson et al, (1994) is used. In determining whether or not
two nucleotide sequences fall within these percentage limits, 25those
skilled in the art will be aware that it is necessary to conduct a
side-by-side comparison or multiple alignment of sequences. In such
comparisons or alignments, differences may arise in the positioning of
non-identical residues, depending upon the algorithm used to perform the
alignment. In the present context, reference to a percentage identity
between two or more nucleotide sequences shall be taken to refer to the
number of 30 identical residues between said sequences as determined using
any standard algorithm known to those skilled in the art. For example,
nucleotide sequences may bealigned and  10 their identity calculated using
the BESTFIT programme or other appropriate programme of 



the Computer Genetics Group, Inc., University Research Park, Madison,
Wisconsin, United States of America (Devereaux et al, Nucl. Acid.s Res.,
12:387-395, 1984).    High stringency preferably involves hybridisation
under conditions of 65C and 0.1xSSC 5{12tSSC = 0.15 M NaC1, 0.015 M
Na3Citrate pH 7.0}. In one embodiment, the invention is further based on a
method for amplification of New World primate immunoglobulin variable
region genes, for example by polyrnerase chain reaction (PCR) from nucleic
acid extracted from New World primate lymphocytes using primers specific
for heavy and light chain variable region gene families. For example, 10
information regarding the boundaries of the variable domains of heavy and
light chain genes (Vii and VL respectively) can be used to design PCE
primers that amplify the variable domain from a cloned heavy or light chain
coding sequence encoding an antibody known to hind a given antigen. The
amplified variable region is then inserted either alone of as a fusion with
another polypeptide sequence for the human or primate constant region 15
sequence or the invention into a suitable expression vector for production
of the domain antibody construct of the invention. Suitable expression
vectors will be familiar to those skilled in the art.  The repertoire of
VII, VL and constant region domains can be a naturally occurring repertoire
of immunoglobulin sequences or a synthetic repertoire. A naturally
occurring 20 repertoire is one prepared, for example, from
immunoglobulin-expressing cells harvested from one or more primates. Such
repertoires can be naTve ie. prepared from newborn inimunoglobulin
expressing cells, or rearranged it. prepared from, for example, adult
primate B cells, If desired, clones identified from a natural repertoire,
or any repertoire that bind the target antigen are then subject to
mutagenesis and further screening in order 25to produce and select variants
with improved binding characteristics. Synthetic repertoires of single
immunoglobulin variable domains are prepared by artificially introducing
diversity Into a cloned variable domain. A repertoire of Vii and VL domains
can be screened for desired binding specificity and functional behaviour
by, for example phage display. Methods for the construction of 30
bacteriophage display libraries and lambda phage expression libraries are
well known in  11 the art, The phage display technique has been described
extensively in the nit and examples of methods and compounds for generating
and screening such libraries and affinity maturing the products of them can
be found in, for example, Barbas et al, (1991) PNAS 88:7978-7982; Clarkson
et al. (1991) Nature 352:624-628: Dower et al. PCT. 591/17271, U.S. Patent
No, 5,427,908, U.S. Patent No. 5,580,717 and EP 527,839; Fuchs et at (1991)
BM/Technology 9:1370-1372; Garrad eral. (1991)1310/Technology 9:1373- 1377;
Garrard eral. PCT WO 92109690; Gram etal. (1992) PNAS 89:3576-3580;
Griffiths et cd, (1993) EMBO J 12:725-734; Griffiths et al. U.S. Patent No.
5,885,793 and EP 589,877; Hawkins et at (1992) J Mol Biel 226:889-896; Hay
etal. (1992) Hum Antibod 10Plybridornas 3:81-85; Hoogenboom et al. (1991)
Nuc Acid Res 19:4133-4137; Huse eral. (1989) Science 246:1275-1281; Knappik
et al. (2000) I Mol Riot 296:57-86; 1Cnappik et at PCT WO 97/08320; Ladner
et al. U.S. Patent No. 5,223,409, No. 5,403,484, No. 5,571,698, No.
5,837,500 and EP 436,597; McCafferty et at (1990) Nature 348:552:554;
McCafferty etal. PCT. WO 92/01047, U.S. Patent No. 5,969,108 and EP
589,877; Salfeld 15 et at PCT WO 97/29131, U,S. Pekeyik Aftiioxisov, 110.
1"504r354 ; and Winter et al. PCT WO 92/20791 and EP 368,684. Recombinant
libraries expressing the repertoire of V and Vi"domains can be expressed on
the surface of microorganisms eg. yeast or bacteria (see PCT publications
WO 99/36569 and 98/49286). 20 The domain antibody construct of the
invention may he produced by recombinant means, including from eukaryotie
expression systems including, for example, yeast, higher plant, insect and
mammalian cells, as well as fungi and virally-encoded expression systems,
as described herein or as known in the art. The domain antibody constructs
of the present invention can be prepared Using an S 



25 antibody encoding nucleic acid to provide transgenic plants and cultured
plant cells (e.g., but not limited to tobacco and maize) that produce such
constructs in the plant parts or in cells cultured therefrom. As a
non-limiting example, transgenic tobacco leaves expressing recombinant
proteins have been successfully used to provide large amounts of
rebombinant proteins, e.g., using an inducible promoter (see, e.g., Cramer
etal., Carr. Top. Microbe!. 30Inununol. 240:95-118 1999) and references
cited therein. Also, transgenic maize has been used to express mammalian
proteim at commercial production levels, with biological  12 activities
equivalent to those produced in other recombinant systems or purified from
natural sources (see, e.g., Hood etal., Adv. Exp. Med. BM!. 464:127-147
3999 and references cited therein). Antibodies have also been produced in
large amounts from transgenic plant seeds including antibody fragments,
such as single chain antibodies 5(scifves), including tobacco seeds and
potato tubers (see, e.g., Conrad et at, Plant Mol. Biol. 38;101-109 1998
and reference cited therein). Thus, the domain antibody constructs of the
present invention can also be produced using transgenic plants, according
to known methods (see also, e.g., Fischer et at, Biotechnol. Appl. Biochem.
30:99-108 October, 1999: Ma & Hein., Trends Biotechnol, 13:522-7 1995; Ma
et al., Plant Physiol. 109:341-6 101995; Whitelam et al., Bioehem. Six:.
Trans. 22:940-944 1994; and references cited therein; each of the above
references is entirely incorporated herein by reference). The domain
antibody constructs of the present invention include naturally purified
products, products of chemical synthetic procedures, and products produced
by recombinant techniques from a eukaryotic host, including, for example,
yeast, higher plant, 15 insect and mammalian cells. Depending upon the host
employed in a recombinant production procedure, the antibody constructs of
the present invention can he glycosylated or can he non-glycosylated, with
glycosy/ated preferred. Such methods are described in many standard
laboratory manuals Sambrook, et at, Molecular Cloning: A Laboratory Manual,
2nd Edition, Cold Spring Harbor, N.Y. 1989, Sections 17.37-17.42; Ausubel
eta!,  20 eds. Current Protocols in Molecular Biology 1987-1993, Chapters
10, 12, 13, 16, 18 and 20, Colligan eral., Current Protocols in Protein
Science, John Wiley & Sons, NY, N.Y. 1997-2001, Protein Science, Chapters
12-14, all entirely incorporated herein by reference.  In one expression
system the recombinant peptide/protein library is displayed on ribosomes
(for examples sec Roberts, RW and Szostak, J.W.1997 25
Proc.NathAead.Sci.USA. 94:12297-123202 and PCT Publication No, W098/31700).
Thus another example involves the generation and in vitro transcription of
a DNA library (eg of antibodies or derivatives preferably prepared from
immunised cells, but not so limited), translation of the library suc.h that
the protein and 'iznmunised" TnRNAs stay on the ribosome, affinity
selection (eg by binding to RSP), InRNA isolation, reverse 30translation
and subsequent amplification (eg.by polymerase chain reaction or related
technology). Additional rounds of selection and amplification can be
coupled as necessary  13 to affinity maturation through introduction of
somatic mutation in this system or by other methods of affinity maturation
as known in the state of the art.  Another example sees the application of
emulsion compartmentalisation technology to the generation of the domain
antibodies of the invention. In emulsion compartmentalisation,  5 in vitro
and optical sorting methods are combined with co-compartmentalisation of
translated protein and its nucleotide coding sequence in aqueous phase
within an oil droplet in an emulsion (see Pa publications no's WO 99/026711
and WO 00/40712). The CDR sequences may be obtained from several sources,
for example, databases such as The National Centre for Biotechnology
Information protein and nucleotide databases 10www.nebi.nithmih.gov, The
Kahat Database of Sequences of Proteins of Immunological Interest
www.kabatdatabase.com, or the IMGT database www.iinut.eines.fr.
Alternatively, the CDR regions can be predicted front the Vo and VL domain
repertoire (see for example Kabut EA and Wu TT Attempts to locate
complmnentarity determining residues in the variable positions of light and
heavy chains. Mn. NY Acad. Sci. 19(3:382-393 (1971)). 15 The CDR sequence
may be a genornic DNA or a cDNA. .There are a number of ways in which a
replacement CDR may be grafted into a variable region sequence and such
methods will be familiar to those skilled in the art. The preferred method
of the present invention involves replacement of the CDR2 in the variable
legion (or dAb) via primer directed mutagenesis. This method consists of
20annealing a synthetic oligonucleotide encoding a desired mutation(s) to a
target region 



where it serves as a printer for initiation of DNA synthesis in vitro,
extending the oligonucleotide by a DNA polymerasc to generate a
double-stranded DNA that carries the desired mutation, and ligating and
cloning the Sequence into an appropriate expression vector. 25 In a
preferred embodiment of thc present invention, the New World primate CDR
sequence is grafted into a variable region sequence which is of ldw
immunogenieity in humans. By reference to the tern "low immunogenicity" it
is meant that the domain antibody construct or antigen-binding portion
thereof, does not raise an antibody response in a  14 human of sufficient
magnitude to reduce the effectiveness of continued administration of the
domain antibody construct for a sufficient time to achieve therapeutic
efficacy.   Preferably, the variable region sequence into which the New
World primate CDR is grafted is the "dAb acceptor sequence" (designated
Compound 128), in Figure 1. The dAb 5 acceptor sequence consists of the
amino acid sequence set forth in SEQ ID No:5:
DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKAPICLLIYSASELQSC VPSR
FSGSGSGTDETI.TISSLQPEDFATYYCQQVVWRPFTFOQUTKVELECR (SEQ ID No:5). This
sequence is encoded by the nucleotide sequence set forth in SEQ ID No:6: 10
GAO ATC GAG ATG ACC CAG TCT CCA TCC TCT CPO TOT GCA TCT GTA GGA GAO COT GTC
ACC ATC ACT TOO CGG GCA AGT CAG ACC ATT GAT ACT VAT PTA CAT TOG TAC CAG GAO
AAA CCA GOO AAA GCC OCT AAG CMC CMG ATC TAT AGT GCA TCC GAG TTG CAA ACT COG
OTC CCA TCA COT TTC ACT GGC ACT GGA TCT COG ACA GAT 'FTC ACT CTC ACC ATC
AGC AGT C1G CAA CCT 15 CAA GAT TTT OCT AGO TAG TAG TOT CAA CAC GTT CTG TOG
COT CCT TTT ACC TTC CCC CAA CGG ACC AAG GTG CPA ATC AAA CGG (SEQ ID No:6)
In one preferred embodiment of the present invention, a marmoset New World
primate CDR sequence SASNLET (SEQ ID No:4) is grafted into the variable
region dAb 20 acceptor seqitcnce so as to replace the CDR2 sequence (
SASELQS; SEQ ID No:55) of the dAb acceptor sequence to produce the
following dAb (designated Compound 145): Compound 145
DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQICPGKAPKLLIYSASNLETG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQVVWRPHPGQGTK VEIICR 25 (SEQ ID No:7) Thus,
in one preferred embodiment, the dAb of the domain antibody construct which
binds to human TNF-a, comprises the amino acid sequence set forth in SEQ ID
No:7.  15 It is within the scope of the present invention, that the
variable region sequence (dAb) of the domain antibody construct may be
further subject to affinity maturation in order to Improve its antigen
binding characteristics. This may necessitate' the modification of
certain amino acid residues within CDRI, CDR3 or fnunework of the domain
antibody 5construct. For example, SEQ ID No:7 was affinity matured as set
out in the Materials and Methods and tested for TNF-a -binding. In a
further preferred embodiment, the variable region (clAb) of the domain
antibody construct which binds to human TNF-a comprises the amino     acid
sequence of SEQ ID No:8 or SEQ ID No:9. These have been designated Compound
10 123 and Compound 100 respectively, and their sequences are shown below:
Compound 123 DIQMTQSPSSLSASVODRVTITCRASQAIDSYLHWYQQKPORAPKIllYSASNLET 



GVPSRFSGSGSGTDF'TLTISSLQPEDVATYYCQQVVWRPFTFOQGTKV.EIKR (SEQ No:8) 15
Compound 100 DIQMTQSPSSIBASVGDRITTITCRASQS IDSYLIIWYQQKPCKAFKLUYSASNLETO
VPSRFSGSGSGTDFTLTISSILPED1-7ATYYCQQVYWRPFTEGQGTKVEIKR (SEQ ID No:9)      In
a particularly preferred embodiment, the variable region (clAb) of the
domain antibody 20 construct which binds to human TNI7-a comprises the
amino acid sequence of SEQ ID ('Jo: 10. This has been designated Compound
196 and the sequence is provided below: Compound 196
DIQMTQSFSSIBASVGDRVTITCRASQA1DSYLHWYQQICPGKAPICLLIYSASNLET      GVPSRFSGSC;
SGTDFTLTISSLLPEDFATY YCQQV VWRPFTFGQGTKVEIKR 25 (SEQ ID No:10)  it will be
appreciated by persons skilled in the art that the constant region sequence
of the domain antibody construct may be derived from human or primate
sequences. The primate sequence may he New World primate or an Old World
primate sequence. Suitable Old  16  World primates include chimpanzee, or
other hominid ape eg. gorilla or orangutan, which because of their close
phylogenetie proximity to humans, share a high degree of homology with the
human constant region sequence. Preferably, the constant region is derived
from a human antibody sequence. Examples of such sequences can be found in
The National 5Centre for Biotechnology Information protein and nucleotide
databases www.netii.nlm.ni.h.gov, and The Kabat Database of Sequences of
Proteins of Immunological Interest wwwlabottiatabase.com, or the IlvIGT
database www.iingt.cines.th In designing the domain antibody construct of
the present invention, the inventors have 10 truncated the CH1 domain of
the constant (Fe) region. A minimal number of Cul domain residues have been
retained in order to provide flexibility in the domain antibody construct.
around the hinge region. Preferably, at least 20 C-terminal amino acid
residues of the CHI domain are retained, more preferably at least 10 amino
acids, still more preferably at least 5 amino acids, even more preferably a
single amino acid residue, 15Thus, in a preferred embodimentrthe domain
antibody construct has a format comprising iiAb-C. terminal Cul domain
residue-hinge region-Ca domain-Q[3 domain as illustrated schematically in
Figure 2. Tn a patticularly preferred embodiment, the domain antibody
construct has the amino acid sequence set forth in SEQ ID No:11. This has
been designated Compound 170. 20 Compound 170
DIQMTQSPSSLSASVGDRVTITCRASQAIDSYLHWYQQKPGKAPKWYSASNLET
GVPSRFSGSGSGTDITLTISSLLPEDFATYYCQQVVWRPBT1-GQGTKVEIKRVEPKS
SDKTHTCPPCPAPELLGGPSITHSPPKPKDTLMISRTPEVTCVVVDVSNEDPEVKFN
WYVDOVENHNAKTKPREEQYNSTYRVVSVLTVLIIQDWLNGKEYKCKVSNICALF 25 APIF.KTISKAKG
QPREPQVYTLIPS.R. DELT1CNQVSLTCLV KGFYPSDIA VEWESN(/
OPENNYKTIPPVLDSOGSFFLYSKLTVDKSIZ WQQGN VFSCSVIv1HEALHNHYTQK SLSLSPOK (SEC)
ID No:11) The hinge region of the naturally occurring immunoglobtdin
contains a eystcine (C) side chain which facilitates the formation of a
disulfide bond between the CHI domain of the  17 heavy chain and the
constant domain of the light chain. Because the construct comprises only a
single variable domain and thus leaves a potentially reactive unpaired
cysteine residue, the cysteine residue has been substituted with an amino
acid residue which prevents disulfide bond formation. The potential
consequences of having an unpaired cysteine may include reduced protein
expression due to aggregation and misfolding of the construct. 



It is to he understood that any hinge region sequence derived from any of
the antibody classes would be appropriate for use in the present invention.
It is preferred however, that the hinge region is derived from the antibody
subclass IgGi. Preferably, the hinge region 10 is baSed on the naturally
occurring sequence of the hinge region of igGi and comprises the sequence
EPKSSDKTFITCPPCPA (SEQ ID NcE12). In this sequence, the Cys which normally
occurs at position 5 is replaced by the underlined bolded Set residue.
Preferably, the C-terminal amino acid residue of the CH1 domain is derived
Born IgC11. More preferably, the Cul residue is a valine (V) residue or a
conservative amino acid 15substitution such as leueine (1_,) or isoleucine
(0. This residue is located immediately proximal to the hinge region and
assists in increasing the flexibility of the construct around the hinge
region. Sequences of the CE.12 and CH3 domains are preferably derived from
Swissprot database accession number P01857: 20 PELLGOPSVFLEPPKPKDTLM
ISRTPEVTCV VVDVS HEDPEVKFN WYVDOVEV AKTKPREEQYNSTYRV VS VLTV
LHQDWLNGICEYKCKVSNKALPAP I EKT1S KAM) QPREPQ VYTLPPSRDELTKNQVSLTC LVKG
FYPSD I AVEWESNGQ PENN Y ICTTPPV
LDSDGSFELYSKLTVDKSRWQQONVFSCSVMHEALIIINTHYTQ KS LSLS PGK (SEQ ID No:63). 25
The domain antibody construct may be derivatised or linked to another
functional* molecule. For example, the domain antibody construct Can be
functionally linked by chemical coupling, genetic fusion, noncovalent
association or otherwise, to one or more other molecular entities, such as
another antibody, a detectable agent, a cytotoxic agent, a pharmaceutical
agent, and/or a protein or peptide that can mediate association of the  IS
antibody or antibody-binding portion with another molecule (such as a
streptavidin core region or a polyhistidine tag). Useful detectable agents
with which the domain antibody construct may be derivatised include
fluorescent compounds. Exemplary fluorescent detectable agents include
5fluorescein, fluorescein isothiocyanate, rhotlarnine,
5-dimethylamine-l-napthalenesulfonyl  chloride, phycoerythrin and the like.
The domain antibody construct may also be derivatised with detectable
enzymes such as alkaline phosphatasc, horseradish peroxidase, glucose
oxidase and the like. When the domain antibody construct is derivatized
with a detectable enzyme, it is detected by adding additional reagents that
the enzyme uses to 10 produce a detectable reaction product. The domain
antibody construct may also be derivatised with biotin, and detected
through indirect measurement of avidin or streptavidin binding. The domain
antibody construct according to the invention may be linked to one or more
molecules which provide increased half-life and resistance to degradation
without loss in 15activity (eg binding affinity) in vivo. These molecules
may be linked to the domain antibody construct via a linker so that they do
not interfere/sterically hinder the antigen binding site. These adduct
molecules include for example dAbs directed to an endogenous molecule as
described in US patent application 20050271663. Typically, such adduct
molecules are polypeptides or fratunents of polypeptides which occur
naturally in vivo and 20 which resist degradation or removal by endogenous
mechanisms. Molecules which increase half life may be selected from the
following: (a) proteins from the extraeellular matrix, eg. collagen, !minim
integrin and fibronectin; (h) proteins found in blood, eg. fibrin a-2
macroglohulin, seturn albumin, fibrinogen A, fibrinogen B, serum amyloid
protein A, heptaglobin, protein, ubiquitin, uteroglobulin, 25microglobulin,
plasminogen, lysozyme, cystatin C, alplia-l-antitrypsin and pancreatic
kypsin inhibitor; (e) immune serum proteins, e.g. lgE, IgG, lgtvli 



(d) transport proteins, eg. retinol binding protein, c<- I microglohulin;
(e) defensins, eg. beM-ciefensin 1, neutrophil defensins 1.2 and 3;  19 (0
proteins found at the blood brain harrier or in neural tissues, eg.
melanocortin receptor, myelin, ascorbate transporter;  (g) transferrin
receptor specific ligand-neuropharmaceutical agent fusion proteins (see
US5977307); brain capillaty endothelial cell receptor, transferrin,
transferrin receptor, 5 insulin, insulin- like growth factor 1 (ICiP 1)
receptor, insulin-like growth factor 2 (I(1F 2) receptor, insulin receptor;
(h) proteins localised to the kidney, eg. polycystin, type IV collagen,
organic anion transporter Kl, Ileymann's antigen;      (i) proteins
localised to the liver, eg. alcohol dehydrogenasc, 0250; 10 (j) blood
coagulation factor X; (k)antitrypsin; (I) IMF 1o; (m) proteins localised to
the lung, eg. secretory component (binds EM); (n) proteins localised to the
heart, eg. 11SP 27; 15(o) proteins localised to the skin, eg, keratin;  (p)
bone specific proteins, such as bone morphogenic proteins (BMPs) cg, BMP-2,
-4, -5, - 6, -7 (also referred to as osteogcnic protein (OP- 0 and -8
(0P-2);  (q) tumour specific proteins, eg. human trophoblast antigen,
herceptin receptor, oestrogen receptor, eatliepsins eg cathepsin B (found
in liver and spleen); 20(r) disease-specific proteins, eg. antigens
expressed only on activated T- cells: including LAG-3 (lymphocyte
activation gene); osteoprotcgerin ligand (OPCiL) see Kong YY era! Nature
(1999) 402, 304-309-, OX40 (a member of the TNF receptor family, expressed
on activated T cells and the only costimulatory T cell molecule known to be
specifically up-regulated in human T cell leukaemia virus type-I
(HTLV-1)-proclueing cells - see Pankow 25 Rex al I. Immunol. (2000) Jul 1;
165(1):263-70; metalloproteases (associated with arthritis(cancers),
including CG6512 Drosophila, human paraplegia human Pts11, human  20
A,FG3L2, maim: ftsH; Ingiogenic growth factors, including acidic fibroblast
growth factor (FG F-1), basic fibroblast growth factor (FGF-2), Vascular
endothelial growth factor/vascular permeability factor (VEGFNPF),
transforming growth factor-cc (TGF-co, tumor necrosis factor-alpha
(TNE-0,), angiogenin, interleukin-3intcrleukin-8 (IL- 5 8), platelet
derived endothelial growth factor (PD- ECGF), placental growth factor
(110F), midkine platelet-derived growth factor-BB (PDC/Pi), fractalkine;
(s) stress proteins (heat shock proteins); and (t) proteins involved in Fe
transport.   The present invention also extends to a PEGylated domain
antibody construct which 10provides increased half-life and resistance to
degredation without a loss in activity (e.g. binding affinity) relative to
non-PEGylated antibody polypeptides. The domain antibody construct can be
coupled, using methods known in the art, to polymer molecules (preferably
PEG) u.seful for achieving the increased half-life and degradation
resistance properties. Polymer moieties which can be utilised in the
invention 



15 ' can be synthetic or naturally occurring and include, hut not limited
to straight or branched chain polyalkylene, polyalkonyiene or
polyoxyalkylene polymers, or a branched or unbranchecl polysaccharide such
as a homo-or heteropolysaccharide. Preferred examples of synthetic polymers
which can be used in the invention include straight or branched chain
poly(ethylene glycol) (PEG), poly(propylcne glycol), or poly(vinyl alcohol)
and 20 .dcnvatives or substituted forms thereof. Particularly preferred
substituted polymers for linkage to the domain antibody construct include
substituted PEG, including methoxy(polyethylene glycol). Naturally
occurring polymer moieties which can be used in addition to or in place of
PEG include lactose, amylase, dextran, or glycogen, as well as derivatives
thereof which would be recognised by persons skilled in the art. 25 The
polymer (PEG) molecules useful in the invention can be attached to the
dcnnain antibody construct using methods which are well known in the art.
The first step in the attachment of PEG or other polymer moieties to the
domain antibody construct of the invention is the substitution of the
hydroxyl end-groups of the PEG polymer by electrophile-containing
functional groups. Particularly, PEG polymers are attached to 30either
cysteine or lysine residues present in the domain antibody construct
monomers or  2 multimers. The cysteine and lysine residues can be nututally
occurring, or can be engineered into the domain antibody construct
woleculc. Pegylation of the domain antibody constructs of the invention may
be accomplished by any number of means (see for example Kozlowski-A &
1-Jan-is-1M (2001) Journal of 5Controlled Release 72:217). PEG may he
attached to the domain antibody construct either directly or by an
intervening linker, Linkeriess systems for attaching polyethylene glycol to
proteins is described hi Delgado a al.. (1992), Crit. Rev. Them. Drug
Carrier Sys. 9:249-304; Francis et al., (1998), Intern. J. Hematol.
68:1-18; US 4,002,531; US 5,349,052: WO 95/06058; and WO 98/32466, the
disclosures of each of which are 10incorporated herein by reference. One
system for attaching polyethylene glycol directly to amino acid residues of
proteins without an intervening linker employs ttesylated MPEG, which is
produced by the modification of monomethoxy polyethylene glycol (MPEG)
using tresylchloride. Following reaction of amino acid residues with
tresylated MPEG, polyethylene glycol is 15directly attached to the amine
groups. Thus, the invention includes protein-polyethylene  glycol
conjugates produced by reacting proteins of the invention with a
polyethylene glycol molecule having a 2,2,2-trilluoreothane sulphonyl
group. Polyethylene glycol can also be attached to proteins using a number
of different intervening linkers. For example, US 5,612,460 discloses
urethane linkers for connecting 2()polyethylene glycol to proteins.
Protein-polyethylene glycol conjugates wherein the polyethylene glycol is
attached to the protein by a linker can also be produced by reaction of
proteins with compounds such as MFEG-succinimidylsuccinate, MPEG activated
with 1, l'-earbonyldiimidazole, MPEG-2,4,5-trichloropenylcarbonate,
MPEG-pnitrophenolcarbonate, and various MPEG-sued nate derivatives. A
number of additional 25polyethylene glycol derivatives and reaction
chemistries for attaching polyethylene glycol to proteins are described in
WO 98/32466, the entire disclosure of which is incorporated herein by
reference. In a particularly preferred embodiment of the present invention
the domain antibody      construct is coupled directly to polyethylene
glycol via a lysine residue. lb yet another 30 preferred embodiment of the
present invention, the domain antibody construct is coupled  22  directly
to PEG via a cysteinc residue. The unpaired eysteine residue could
pre-exist in the sequence, could be added by incorporating a cysteine
residue in, for example, the C-terminus of the domain antibody construct.
Alternatively, attachment of the PEG to the domain antibody constmet could
be facilitated via a disulphide bonded cysteine such as 



5 that described in U520060210526. Other derivatiged forms of polymer
molecules include, for example, derivatives which have additional moieties
or reactive grottps present therein to permit interaction with amino acid
residues of the domain antibody constructs described herein. Such
derivatives include N-hydroxylsuccinimide (N1-1S) active esters,
succinimidyl propionate polymers, 10 and sulfhydryl-seleetive reactive
agents such as maleimide, vinyl saliency and thiol. PEG polymers can be
linear molecules, or can be branched wherein multiple PEG moieties are
present in a single polymer.  The reactive group (e.g., MAL, NHS, SPA, VS,
or Thiel) may be attached directly to the PEG polymer or may be attached to
PEG via a linker molecule. 15 The size of polymers useful in the invention
can be in the range of 500 Da to 60 kDa, for example, between 1000 Da and
60 knit, 10 IcDa and 60 kDa, 20 kna and 60 k_Da, 30 ltDa and 60 kna, 40 kDa
and t50 kpa, and up to between 50 kDri and 60 kDa. The polymers used in the
invention, particularly PEG, can be straight chain polymers or may possess
a branched conformation. 20In a further embodiment, the domain antibody
construct according to the first aspect may  be multimerised, as for
example, hetero- or hemodimcrs, hetero- or homotrimers, heteroor
homotetramers, or higher order hetero- or homomultimers. Multimerisation
can increase the strength of antigen binding, wherein the strength of
binding is related to the stun of the binding affinities of the multiple
binding sites. .25In a fifth aspect, the invention provides a
pharmaceutical composition comprising an effective amount of the domain
antibody construct according Lt7 the first aspect; together with a
pharmaceutically acceptable carrier or diluent. A "pharmaceutic-ally
acceptable carrier" includes any and all solvents, dispersion media,
coatings, antibacterial and antifimgal agents, isotonic and absorption
delaying agents, and  23 the like which are physiologically compatible.
Examples of pharmaceutically acceptable carriers include one or more of
water, saline, phosphate buffered saline, dextrose, glycerol,. ethanol, and
the like as well as combinations thereof. In many eases it will be
preferable to include isotonic agents, for example, sugars, polyalcohols
such as mannitol, sorbitol, or 5sodium chloride in the composition.
Pharmaceutically acceptable substances such as minor amounts of auxiliary
substances such as wetting or emulsifying agents, preservatives or buffers.
The composition may be in a variety of fonds, including liquid, semi-solid
and solid - dosage forms, such as liquid solutions (eg inhalable,
injectable and infusible solutions), 10dispersions or suspensions, tablets,
pills, powders, liposomes and suppositories.. Preferably, the composition
is in the form of an injectable solution for inununization. The
adminiquation may be intravenous, intra-arterial, subcutaneous,
intraperitoneal, or intramuscular. Therapeutic compositions typically must
be sterile and stable under the conditions of 15manufacture and storage.
The compositions can be formulated as a solution, microemulsion,
dispersion, liposome, or other ordered structure suitable to high drug
concentration. The proper fluidity of a solution Can be maintained by for
example, use of a coating such as lecithin and/or surfactants. Sterile
injectable-solutions can be prepared by incorporating the active compound
(ie. domain antibody constnict) in the required amount 20into an
appropriate solvent with one or a combination of ingredients listed above,
followed by filtered sterilisation. The composition may also be formulated
as a sterile powder for the preparation of sterile injectable solutions. In
certain embodiments the active compound may be prepared with a carrier that
will 25protect the compound against rapid release, such as a controlled
release formulation, including implants. transdertnal patches, and
microencapsulated delivery systems. Compatible polymers may be used such as
ethylene vinyl acetate, polyanhydridcs, polyglycolic acid, collagen,
polyorthoesters and polylactic acid,  24 



The composition may also be formulated for oral administration. In this
embodiment, the domain antibody construct may be enclosed in a ha ni or
soft shell gelatin capsiite, compressed into tablets, or incorporated
directly into the subject's diet.     Formulations that allow for
pulmonary, rectal, transdermal, intrathecal and intraocular 5administration
will he familiar to persons skilled in the art.  Supplementary active
compounds can also be incorporated into the composition. The domain
antibody construct may be co-formulated with and/or co-administered with
one or more additional therapeutic agents cg. soluble TNF-a receptor or a
chemical agent that inhibits human INF-a production, or antibodies that
bind other targets such as cytokincs or 10 cell surface molecules.
Alternatively, it may be co-adtninistered with a soluble hnnittnochernical
reagent such as protein A, C, G or L. An effective amount may include a
therapeutically effective amount or prophylactically effective amount of
the domain antibody construct of the invention. A therapeutically effective
amount refers to an amount effective at dosages and for periods of time 15
necessary, to achieve the desired therapeutic result. A prophylactically
effective amount refers to an amount effective, at dosages and for periods
of time necessary, to achieve the desired prophylactic result. Because a
prophylactic dose is administered to a subject prior to or at an earlier
stage of disease, the prophylactically effective amount may be less than
the therapeutically effective amount_ 20 In a sixth aspect, the present
invention provides for the use of the domain antibody construct according
to the first aspect of the invention in a diagnostic application for
detecting human TNF-a. For example, the anti-human TNF-a domain antibody
construct according to the invention Can be used to detect human TNp-a for
example in a biological sample, such as serum Or 25 plasma using a
conventional immunoassay, such as an enzyme linked immunosorbent assay
(ELISA), a radioim tuunoassay (MA) or tissue inummohistochemistry. The
antihuman TNF-a domain antibody construct according to the invention can be
assayed in biological fluids by a competition immunoassay using recombinant
human TNF-a standards labelled with a detectable substance and an
unlabelled anti-human TN.F-a 30antibody.  25 The anti-human TNF-a domain
antibody construct according to the invention may also be used to detect
TNF-a from species other than humans such as non-human primates including
cynomolgus, chimpanzee, marmoset, rhesus and other species such as dog,
rat, mouse, rabbit, cat, pig, bovine. 5 The anti-human TNF-a domain
antibody construct according to the invention may also be used in cell
culture applications where it is desired to inhibit TNF-a activity.  In a
seventh aspect, the invention provides a method for treating a disorder
characterised by Mount' TNF-a activity in a human subject, comprising
administering to the subject a pharmaceutical composition according to the
second aspect of the invention. It) A disorder characterised by human
'PNF-a activity is intended to include diseases and other disorders in
which the presence of TNF-a in a subject suffering from the disorder has
been shown to be or is suspected of being either responsible for the
pathophysiology of the disorder or a factor which contributes to a
worsening of the disorder. Preferably, the disorder characterised by human
TNF-a activity is selected from the group consisting of 15inflammation,
inflammatory diseases, sepsis, including septic shock, endotoxic shock,
grant negative sepsis and toxic shock syndrome; autoimmune disease,
including rheumatoid arthritis, juvenile arthritis, rheumatoid spondylitis,
zuthylosing spondylitis, Slogren's syndrome, osteoarthritis and gouty
arthritis, allergy, multiple sclerosis, autoimrnune diabetes, autoimmune
riveitis, psoriasis, petnphigoid and nephrotic syndrome; 20 inflammatory
conditions of the eye, including macular degeneration, uveitis. Raves
disease; infectious disease, including fever and myalgias due to infection
and cachexia secondary to infection; graft versus host disease; tumour
growth or metastasis, hematologgie malignancies; pulmonary disorders
including asthma, adult respiratory distress syndrome, shock lung, chronic
pulmonary inflammatory disease, pulmonary sarcoidosis, pulmonary 25fibrosis
and silicosis; inflammatory bowel disorders including Crohn's disease and
ulcerative colitis; cardiac disorders, congestive heart failure; vascular
disorders including Wegener's disease, giant cell attends; inflammatory
bone disorders, central nervous system disorders such as Alzheimer's
disease; peripheral nervous system disorders such as sciatica, hepatitis,
coagulation disturbances, bums, 'perfusion injury, endometrosis, keloid
30formation and scar tissue formation.  26 



in a particularly preferred embodiment, the disordeicharacterised by human
TNF-a activity is age-related macular degeneration. TNF-a is implicated in
stimulating VEQF .production and promoting neoVascuhtrisation in the eye
(0114-1 et at, 1999 Investigative Ophthalmology & Visual Science
40:1891-98), and therefore inhibitors of TNF-a activity, 5 such as the
domain antibody constructs described herein, would be useful for therapy of
augiogenesis-related ocular disorders including age-related macular
degeneration. Throughout this specification the word "comprise", or
variations such as 'comprises'or "comprising", will be understood to imply
the inclusion of a stated element, integer or step,     or group of
elements, integers or steps, but not the exclusion of any other element,
integer 10 or step, or group of elements, integers or steps. All
publications mentioned in this specification are herein incorporated by
reference. Any dismission of documents, acts, materials, devices, articles
or the like which has been included in the present specification is solely
for the purpose of providing a context for the present invention. Ti is not
to be taken as an admission that any or all of these matters form 15 part
of the prior art base or were common general knowledge in the field
relevant to the  present invention as it existed in Australia or elsewhere
before the priority date of each claim of this application. In order that
the nature of the present invention may be More clearly understood,
preferred      forms thereof will now be described with reference to the
following non-limiting 20 examples.  27 EXAMPLE 1 Materials and Methods
Isolation of New World primate Vtgenes Marmoset (genus Callithrix, species
unknown) and Owl monkey (flows trivirgatus) 5 gcnomic DNA were obtained
from the European Collection of Cell Cultures (ECACC), catalogue numbers
85011419 and 90110510 respectively. Marmoset DNA was derived from cell line
1395-8 while Owl monkey DNA came from cell line OMK 637-69. Degenerate
primers based on human Vic leader sequences and recombination signal
sequences (1(55) were derived from Walter and Tomlinson, Antibody
Engineering: A 10Practical Approach (1996). The primers used for
amplification of gerrififile VK DNA were as follows: Primer VK1B1.
AATCKCAGOTKCCAGATG (SEQ ID No:13) Primer VK1BL35a 15 GITYROGTKKGTAACACT
(SFQ liD No::14) Primer VK1BL35b An"; MCTTGTWACACTGTG (SEQ ID No:15) PCR
(30 cycles) was performed using Tag polymerase with either primer pair
VKIBLiNK1BL35a or VKlBLxVK I BL35b. Them was overlap between the sequences
20 cloned and the two primer sets used. Genornic PCR products were cloned
into Invitrogen's TOPO TA cloning kit (Cat No 1(4500-01) and sequenced with
M13 Forward and pL/C Reverse primers. Sequence was confirmed in forward and
reverse directions. in order to further confirm key sequences were not
subject to PCR errors, the PCR and cloning process was repeated twice for
25 marmoset sequences. Nucleotide (SEQ ID Non: 16-26 and SEQ ID.Nos:38-43)
and amino 



acid (SEQ ID Nos:27-37 and SEQ Ill Nos:44-49) are given in Figure 3.
Marmoset sequences I, 2 and 3 were confirmed. Sequences 4, 5, 6, 7 and 8
were seen only in the initial PCR. Sequences 9, 10 and n were seen only in
the repeat (ie second) PR and cloning.  28 Ong() Synthesis and Cloning
intaAcceptor Sequence Four CDR sequences, namely AATKLQS (SEQ ID No:1) from
Owl monkey sequence 1 (SHQ D No:44), EASSLQS (SHQ ID No:2) horn Owl monkey
sequence 2 (SHQ K10 No:45), EAS1CLQS (SEQ ID No:3) from Marmoset sequence 1
(SEQ ID No:27), and 5SASNLET (SEQ ID No:4) from Marmoset sequence 2 (SEQ ID
No:28), were chosen from the amino acid sequences shown in Figure 3. Owl
Monkey sequence 5, YASSLQS (SEQ ID No:56) was found to be identical to
016176295 an Aotus nancymaac (Ma's night monkey) cDNA sequence, all other
sequences were unique. The acceptor variable region (anti-TNF domain
antibody) sequence in the expression 10vector (Dornantis proprietary
vector) was digested (25 pg) sequentially with Kpnl and SanDI which excises
the majority of FR2 as well as CDR,2 as indicated on the restrictitto
digest map, Figure 4. The vector was then gel purified to remove the
excised wild-type FR2 and CDR2 sequence. ()lige annealing was performed by
incubating ol igo pairs (500 ptnol ,based on sequences 15shown in Figure 3)
at 95C for 5 minutes followed by 65C for 5 minutes and then allowed to mach
room temperature slowly on a hot block. Overlaps were then tilled in during
a Klenow reaction in the presence of riNTPs. Molecular cloning of the
synthetic double-  stranded DNA (derived by oligo annealing and end
filling) intothe acceptor variable region sequence was achieved using
standard methods. " 20 Affinity Maturation The mammset CDR-grafted dAb
Compound 145 (SEQ ID No:7) was affinity matured by constructing 14 separate
libraries, each a diversification of the sequence of SEQ ID No:7 at a
single amino acid residua The selected residues arc shown shaded below.
DIQMTQfif'SSLSASVGDRVTITCRASQ0111 YQQKPO RKLLIYSASN1ETG 25 V
PSRFSG_RGSGTFILTISS PEDPATYYCQaTFGQOTKVEI KR The selection was based upon
residues in CDR I and CDR,3 that are known to be diversified in the mature
human Ig repertoire, and framework residues that have been observed to
produce functional proteins after mutagenesis in related dAbs. For each of
the selected residues, complimentary forward and reverse PCR primer pairs
were designed 30with NICK degeneracy, and two initial PCR reactions were
performed each with a single  29 mutagenie primer and flanking primer.
After clean-up, the two PeRproducts were annealed and then amplified using
flanking prirners alone (splicing by overlap extension of PCR; Lowman H.L.
& Clack.son T. (yds), Phage Display: A practical approach, Oxford
University Press , Oxford, 11K). Clones were initially screened by ELBA
using &DIM- S phase TNF, and positive clones were sequenced. dAb protein
was purified from the best clones and evaluated for potency in receptor
binding assays and L929 eytotoxicity 'assays. Compounds 100 (SEQ ID 14o:9)
and 123 (SEQ In No:8) were found to have improved TNF-neutralization
relative to the parent dAb, Compound 145 (SEQ ID 11o:7). Combination of the
affinity-enhancing substitutions of Compounds WO and 123, yielded 10 an
anti-TNP dAb with further improved potency in the 1.929 eytotoxicity assay
(Compound 196; SEQ ID No: 10). 



Cell Culture CHOK1SV cells (Lonza Biologics, UK), a suspension variant of
CHOI< I, were maintained in logarithmic growth phase in CD CHO media
supplemented with 6 mM L-glutamine 15 (Invitrogen Cat Nos. 10743-029 and
25030-081). Cultures were incubated at 36.5C, 10% CO2 and shaking at 140
rpm. 24 hours before transfection cell number and viability was assessed by
trypan blue exclusion (Sigma Cat No. T8154) on a haemocytometer. 8 x 106
viable cells Were pelleted at 200 x g for 5 minutes and resuspended in 8
nil of CM25 media (Lonza Biologics, UK) supplemented with 10% heat
inactivated dialysed fetal calf serum 20 (Invitrogen Cat No. 26400-044) and
6 mM L-glutatnine. Cells were plated out at 500 Id per well in a 24 well
plate and incubated at 36.5C, 10% CO2. 3 hours before transfeetion the
Media was replenished with a fresh aliquot of 500 Al CM25 media
supplemented with 10% heat inactivated dialysed fetal calf scrum and 6 mM
LGlutamine. 25 Expression vectors Gene sequences for Compound 112 (SEQ ID
No:50) and Compound 170 (SEQ ID No:51) were optimized for mammalian cell
expression and synthesized.  30 Compound 112
GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCTCTGTGGGCGATACAGTGACC
ATCAcCTGCAGAGCCAGCCAGGCCATCGACAGCTACCTGCACTGGTATCAGCAGAAGCCT
GGCAAGGCCCCTAACCTGCTGATCTACAGCGCCAGCAATCTGOAGACCGGcGTGCCTAGc 5
AGATTCAGcGGCAGCGCCTCCGGCACOGACTTCACCCTOACCATCAGCAGccTGcTGCcT
GAGGATTTCGCCACCTAcTACTGCCAGCAGGTGGIVTGGAGACCTITCACcncGGcCAG
GGCACCAAGGTGGAGATCAAGCGGGTGGAGCCCAAGAGCTGCGATAAGAcCcAcAccrGc
cCceccuiGcCeTGcCCCCGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCcccCccAAG
CCTAAGGAcAcccTGATGATcAGcP,GAAccceCGAGGTGACCTGCGTGGTGGIUGATGTG 10
AGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGCCOTGGAGGTGcAcAAT
GecAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCOGGTGGTGTCCGTGCTG
AccGmcmCAcCAGGATTGGCTGAACGGC.AAGGAGTACAAGTGCAAGGTOTCCAACAAG
CCCCrracCTGcccorATcGAGAAAAccATcAGCAAGGCCAAGGGCCAGCCCAGAGAGCCC
CAGGTGTACACCMGCCtcorAccAGAGATGAGcTGACCAAGAACCAGOTOTCCCTGACC 15
TOCCTGOTGAAGGGCTTCTACCcCAGcGAcATCGCCGTGGAGTGGGAGAGCAACOGICCAG
CCCGAGAACAACTACAAGACCACCCeecerGTGcTGGAcAGcGATGGCAGCTICTTCCTG
TACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGrAGGGcAAcGTGTTcAGCTGcAGc
GTGATGCAC.GAGGCCCTGCACAATcAcTAcACCcAGAAGAGccTGAGccTgrcCccTGGc AAG (SEQ ID
No:50) 20 Compound 170
sAcATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCTCTGTOGGcGATAGAGTGAcc
ATcAccirGcAGACCAGCCAGGCCATCGACAGCTACCTGCACTGGTATCAGcAGAAccor
GGcAAGGCCcurAAGCTGurGATcTAcAGCGCCACCAATCTGGAGACCGGCGTGcCTAGC
AGATTCACCGOCAGeGGcTceGGCAcCGACTTCACCgTGACCATCAGCAGCCTGCTGCCT 25
GAGGATTTCGCCACcTAcTAcTGcCAGCAGGTGGTGTGGAGACCTITCACCTTCGGCCAG
GGCAcCAAGGTGGAGATcAAGcGGGTGGAGCCCAAGAGCAGCGATAAGACCCACAcorGC
CCCCCCTGCCCTGCCcccGAGcTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAG
CCTAAGaacACCCTGATGATcAGcAGAACCCCCGAGGTGACCTGCGTOGTGGTGGATGTG
AGCCACGAGGAceCTGAGGTGAAGTTcAACTGGTACGTGGACGGCGTGGAGGTGCACAAT 30
GCCAAGACCAAGCCCAGGGAGGAGcAGTACAACAGCACCTACCGGGTGGTGTCCGTGCMG
ACCGTaCTGCACCAGGATTGGerGAAcGGCAAGGAGTAdAAGTGCAAGGTGTOCAACAAG
GOCCTGCCTGCCOCTATcGAGAAAWCATCAGCAAGGCCAAGGOCCAGCCCAGAGAGCCC cAGGTGTAcAcc
CTGCCCCCTAGcAGAGATGAGCTGACCAAGAACCAGGTGTecc TGACC
TGecTGGTGAAGGGencTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAAcGGCCAG 35
CCCGAGAACAACTACARGACCACCCCCCCTGTGCTGGACAGCGATGGCACCTTCTTCCTG
32 TACAGCAAGOTGACCGTGGACAAGACCAGATGGCAGCAGGCCAACeTOTTCAGCFCCACC
GTGATGCACCAGGCCCTGCACAATCACTACACCCAGAAGAGcCTGAGCCTGTCCCCTGGC AAG (SEQ LD
No:51) Each sequence was flanked at the 5' end with a Hind III site, a
Kozak sequence 5 (CCCACC; SEQ ID 14o:57) and a human [80 kappa leader
sequence (amino acid sequence MSVPTQVLGLLLLWLTDA RC: SEQ ID No:58). At the
3' end two stop codoas and an EcoR I site were added to each sequence.
Following synthesis genes were provided cloned into a pCRScript vector
(Stratagene) and were released by Hind III / EcoR I digestion in the
appropriate restriction enzyme buffer (Roche Diagnostics CatNos.
10656313001, 10 10703737001 and 11417967001 respectively). The GS
expression vector 02812.4 (Loma Biologics, UK) was similarly digested and
dcphosphorylated using calf intestinal alkaline phosphatase Roche
Diagnostics Cat No. 10713023001). Each gene waS ligated into the 



prepared pEE12.4 backbone using the LigaFast Rapid DNA Ligation System from
Promega (Cat No. M8221). Ligations were then transformed into One Shot Top
10 15 chemically competent cells (Invtrogen Cat No. C4040-03) and positive
colonies identified by standard techniques. Large quantities of the
resulting.vcctors (pEE12.4-PN0621 and pEE12.4-13N052 (-S1 14C) were
prepared by micliprep of overnight cultures Laing Q1Afilter tuidiprep
columns (Q1Agen Cat No, 12243). Vectors were prepared for transfection by
precipitating 20 jig in 100% ethanol with 1110 volume of 3 M sodium
20acetate (p115.2) (Sigma Cat Piios. F-7023 and 52889 respectively).
Following a wash in 70% ethanol, vectors were resuspended in 40 gl of T.E.
018,0 (Sigma Cat No. T9285) at a working concentration of 0.5 gg/pl,
Tranqfection For each transfection 2 pl of Lipofectantine 2000 was added to
50 plot' ()purlieu' I media 25 (Invitrogen Cat Nos. 11668-027 and
31985-062) in a well of a 96 well plate. in a second well 1.6 pi of the
expression vector (0,8 jig) was added to 50 p1 of Optimem 1 media.
Following a 5 minute room temperature incubation the contents of the two
wells were mixed together and left for a further 20 minute incubation.
Following this second incubation the whole transfection mixture was added
to a well in the 24 well plate 30 containing the C1IOK1SV cells. Cells were
incubated for at least 72 hours and supernatants harvested, Supernatants
were centrifuged at 4,000 x g for 5 minutes to pellet  32 cell debris and
were stored at -20C until expression of Compound 112 (SEQ ID No:59) and
Compound 170 (SEQ ID No: 11) was assayed by TN? ELISA. Compound 112
DIQMTQSF'SSI.SASVGDRVTITCRASQAIDSYLHWYQQKPGKAPICILIYSASNLET 5
GVPSRFSGSGSGTDFTLTISSLLPEDFATYYCQQVVWRPFTFGQGTICVEIKRVEPKS
CDKTHTCPPCPAPELLOGPSVFLEPPKPKDTLNILSRTPEVTCVVVDVSHEDPEVICFN
WYYDGVEVHNAKTKPREEQYNSTYRVVSVLTYLHQDWLNGICEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVF.WESNG
QPENNYKTIPPVLDSDGSFFLYSICLTVDKSRWQQONVFSCS V MHEALFINITYTQK 10 SISLSPOK
(SEQ ID No:59) TNF ELISA Microtitre plates (e.g. Sarstedt 82.9923-148) were
coated with a 1 AgAula solution of human recombinant TNP-ct (Peprotech Cat
# 300-0 IA)in carbonate/bicarbonate coating buffer pH 9.6, 100 AL/well.
After overnight incubation at 4C, plates were washed 3 times 15 With PBS
(0.01 M, pH 7.2) with 0.05% Tween 20, and 3 times with PBS. 200 AL blocking
buffer (P135 with 1% BSA (bovine serum albumin, Sigma Cat # A-96471) was
added per well and incubated at 25C for 1 hour. Plates were washed, as
above, and 100 AL volumes of sample or Compound 170 standards diluted in
antibody diluent (PBS with 1% BSA and 0.05% Twecn 20) were added per well.
After 1 hour incubation at 25C, plates were 20 washed, as above, and 100 AL
volumes of secondary antibody (peroxidase-conjugated goat anti-human.
inununegIcibulins, Zymed, Cat # 81-7120) at 1:1000 dilution in antibody
diluent were added per well. Plates were washed and 100 AL volumes of ABTS
substrate (2,2'-Axirto-bis(3-Ethylbenz-Thiazoline-6-5ulfonic acid)
diammonium salt, Sigma Cat # A-1888, 0,5 mg/InL in citrate buffer pH 4.4,
with 0.03%11202) were added per well. 25 Substrate was developed for 30
minutes at room temperature and absorbance read at 405 mu (reference 620
am). Sample concentrations were determined relative to the standard curve
and were expressed relative to the mean concentration of Compound 112
expressed.  33 Results Inclusion of truncated CO Inclusion of the truncated
Cul in the domain antibody construct results in a junction between the
variable domain and hinge with higher homology to a conventional IgGI Cul-
5 hinge junction (91.7%) than a junction lacking the truncated Cul (83.3%;
calculated using Align X on Vector NT1 (Invitrogen) with a gap opening
penalty of 1). Enhanced homology is likely to translate to increased
resemblance to conventional immunoglobulin peptide sequences to which human
patients should he immunologically tolerant, thereby reducing immunogenic
potential. 10 Sequences: 



Compound 170 variable region-truncated CHI-hinge junction: [gat Cul-hinge
junction (NCBI accession AAG00909): Compound 170 variable region-binge
Junction (truncated Cti1 absent): Cui sequence is shaded as indicated.
THVIETKRIItEMCS CSE-Q TA>65)         tEPLS S EIS2 MD No TKVIIIIHREPKS CS'EQ
t2> NotC1)  15 CH I domain (SEQ ID No:60) obtained from NCB I protein
database (litto://www.ncbi.nlm.niltgov) AA0009V9   1 STKODSVFDL ADSSKSTSCG
VODUCLVKD YETEPVTVSN NSCALTSCVH 1WPAVDCHSC 61 LYST.SSVVTV PSSSLGTOTY
ICNVNEXPSN TINDHHVDPY SCDSTSTCPP CPAPELLGCP 121 HVYLFFPKPIC DTLNISRTPE
VTCVVVDVSH EDPHVXFNWT VDGVEVHNAE TXPREEQYNS 20 181 TYAVVSVLTV LHQDWLNGHE
ZECKVSNICAL PAPIEKTISR AESQPREPQV YTLPFSREEM 241 TKNQVSWECL VHCFYPSDLA
VEWESNCQWE 14N8ICTTPPVT, W3DOgFFLYS ELTVDXSAWQ 301 12CNVYSCSVM HEALHNIDITC?
KETZLSPCH Cut-hinge junction is indicated in underline.  34 Neutralization
of TNF-a-induced Cytotoxicity The ability of the domain antibody construct
Compound 170 (SEQ ID !4o:11) to neutralize TNF-a-mediated cytotoxicity was
assessed using a =rine 1929 cell viability assay. Serial dilutions of
Compound 170 in RPM' medium with 10% foetal bovine serum (RPMI-FBS) 5 were
prepared in 50 pL volumes in flat bottomed 96 well plates. To each of these
wells was added 50 pL recombinant human TNF-a (Strathmann Biotec, Hamburg,
Germany) at a concentration of 360 pg,/mL, followed by 2.5x104 L929 cells
in 50 pL and 25 pL Actinomyein D at 40 pg/mL, all prepared in RPMI-EBS.
Controls included wells with no TNF (for determination of 100% viability),
no cells (0% viability) and a TNF-a standard 10 curve ranging from 2
pg/m1., to 4200 pWmL. Culture plates were incubated in a 5% CO2 atmosphere
at 37C for 20 hours, then for a further 3 hours after the addition of 25 pL
3-
(4,5-dimetbylthiazol-2y1)-5-(3-earboxymethoxypheny1)-2-(4-sulfophenyl)-2H-t
etrazolium (MTS)/phenazine ethosulfate WES) (Promega CellTiter 96 AQ","",
One, Madison USA). Absorbance at 492 run was determined against a reference
wavelength of 630 nm and 15 viability curves were plotted using average
values calculated from triplicate test wells. The TNF-a-neutralizing
ability of Compound 170 is indicated by increasing cell viability with
increasing concentrations of Compound 170 (Figure 6). Neutralizfition of
TNF-a binding to human p55 and p75 TNF receptors The ability of the domain
antibody construct Compound 170 (SEQ ID No: 11) to inhibit 20 binding of
TNP-a to human p55 and p75 TNF receptors was evaluated by receptor binding
assays. Human p55 (RnD systems, Cat No: 372-RI) or p75 (RnD systems, Cat
No: 762- R2) was coated onto Maxisorb plates (Nune) at 0.1 pg/mL in
carbonate COating buffer pit 9.2 by overnight incubation at 4 'C. Serial
half-log dilutions of Compound 170 ranging from 100 pg/rriL down to 3.15
ng/mL (and a no Compound 170 'blank' control) were 25 prepared in antibody
diluent (PBS 01 7.2, 0.05% Tween-20, 1% BSA) and were mixed with an equal
volume of 60 ng/mL human TNF-a in antibody diluent. A blank containing Ito
PN0621 and no INF-ct -wcis alSv cpuivii to measure background binding, All
mixtures were allowed to incubate for exactly 1 hour at room temperature
with gentle agitation. During this incubation the coated plates were washed
3 times with PBS, 0.05% Tweem-20 30 and then 3 times with PBS. The plates
were then blocked with 200 pi/ well of PBS, 1%  35  BSA for 45 minutes at
room temperature. Following washing of the plate, 100 pi of the Compound
170rINF-a mixtures were added to triplicate wells for each concentration of
Compound 170 tested along with addition of all the controls. The plate was
then incubated at room temperature for 1 hour. Following washing of the
plate, a biotinylated anti-human 5 TNF-a antibody (RED Systems, Cat No:
BAF210) was added at 0.6 pg/mL in antibody diluent to each well and
incubated for 1 hour at room temperature. Following washing a
Streptavidin-HRP conjugate (Zymed, Cat No: 43-4323) was added at 1:2000 in
antibody diluent and incubated at room temperature for 45 mins.
Visualization was performed using TM B substrate (Invitrogen, Cat No:
00-2023) stopped with 1 M HCI after 4 minutes. 10 Absorbance readings were
then measured at 450 am using a reference of 620 not Analysis was performed
by calculating the average absorbance of the triplicates. The average of
the non-specific binding (no TNF-a) was subtracted from each absorbance
value_ 



The results are indicated in Figure 7 and show that Compound 170 prevents
the interaction 1-5 of TNF-tz with the human p55 or p75 TNF receptors.
Binding of cell:bound TNF-a AnalYsis of binding to cell-bound
(transmembrane) TNF-u was performed using an NSO cell line, 27134, stably
transfected with a gene encoding human TINF-a protein lacicing a TACE
cleavage site, such that TNF-a remains cell membrane-associated because it
cannot 20 be cleaved. A similar cell line based on another marine myelorna
(SP210) has been described (Seam, et al., (1995) Cytokirte 7 251-259). Flow
eytometry analysis was performed on 5 x 105 viable 271)4 cells per sample
with all steps performed at4C or on lee. Cell pellets were resuspended with
test (Compound 170; SEQ No: Ii) or irrelevant-specificity isotype-matched
control (Sigma, Cat No: 15154) at 25 100 jig/m1 in PBS containing 2% PBS,
and ineubated on ice for 1 hour. Two cell wash cycles were performed, each
comprising, centrifugation for 10 Minutes at 1000 x g and resusper,sion of
the cell pact in P35/2% FBS. Following ciarithiiir eeerrifuggtiert step
the. cell pellet was resuspended in 100 pl secondary antibody
conjugate.(Anti-human Fe FITC conjugate, Sigma, Cat No: F9512) and
incubated for 30 ruins. The samples were then 30 washed twice as described
above and cell pellets resuspended in 500 g..1 PBS/2%Ft3S with  36 5
ggirrit propidium iodide (Sigma, Cat no: P4864). fluorescent staining of
cells was analysed on a Beckman Coulter Cell Lab Quanta flow eytometer and
data was processed using WinMDI. The results are indicated in Figure 8, and
show that Compound 170 stainhtg of 5 transrnembrane TNF-a-expressing NSO
27D4 cells (solid black line) shows higher fluorescence intensity than
irrelevant specificity isotype-reatehed control (grey fill). Creation of
high Compound I70-expressing cell lines Stable cell lines of CI-I0K1SV
expressing Compound 170 (SEQ ID No: II) were created using the expression
vector described in the Materials and Methods. Briefly I x 107 cells 10 in
-logarithmic growth phase were cleetroporated in glutamine-free CDCHO
protein-free media in the presence of 40 gg of linearised plasm id DNA. 24
hours post-transfection a selective pressure 01 50 pin
mettionitiesulphoximine (Sigma) was applied and resistant cells were
allowed to form colonies in 96 well plates. When approaching confluence,
single colonies were transferred to 24 well plates, '125 and then '175
flasks. Once over 15 confluent in T75 flasks cell lines were progressed to
culture in E125 Erlenmeyer flasks and adapted to suspension growth over 6
subcultures. Once adapted to suspension growth cell lines were
cryopreserved in a freeze mix of 92.5% CDCHO media-.7.5% DMSO. Whilst cell
lines were being expanded through the different well and flask sizes, a
number of productivity assessments were performed in parallel to the
progress of the cell lines to 20 the next stage. Thus at the 24 well plate
and E125 Erlenmeyer flask stages productivity  assessments were performed,
hi each case cells were allowed to grow for 14 days and supernatants
evaluated hy the TNE ELLSA method described in Example 1 for levels of
Compound 170. Cell lines were tanked on the productivity and the highest 10
were selected for evaluation in a proprietary fed-batch productivity
assessment at Lanza 25 Biologies. Productivitics obtained were between 700
mg/L and 3371 tag/L. A lead cell line with a productivity of 2724 mg/L was
selected for evaluation in IOC, laboratory scale fernienters.   Four
separate IOL laboratory scale fomenters were run over 15 days with the lead
cell line and a proprietary generic fed batch process based on the
protein-free COMO media. The 30 resulting mean productivity of the 4
fermentations was 4851 mg/t. with the highest  37 productivity being 4925
mg/L (the highest reported level of productivity previously reported by
Lonza Biologics for a non clonal cell line in a 15 day fermentation is 3560
mg/L). The 10 L laboratory-scale fetmenters used were designed to mimic the
fermentation conditions found in larger scale fennenters up to 2000 L,
hence the lead cell 5line is expected to be suitable for commercial scale
manufacture. Indeed similar expression levels were observed in a 200 L
fermenter. 



Product harvested from the 4 x 10 L fermentations of the lead cell line
expressing Compound 170 (SEQ ID No: I I) was purified by Protein A affinity
chromatography and analysed by SOS PAGE under both reducing and
non-reducing conditions. As shown in 10 Figure 11, Compound 170 is
expressed as a monomer of approximately 90 IcDa. This monomer is composed
of 2 subunits of approximately 40 kDa which are apparent in Figure 12 when
the SDS PAGE is nut under reducing conditions. Since SDS PAGE is not
suitable for exact sizing of proteins further analysis of the Compound 170
monomer has been performed. ESI-MS (electronspray ionisation 111ILSN
spectrometry) has sized the 15 Compound 170 monomer at 78.739 kDa. This is
in agreement with the predicted molecular weight of 2 subunits (2 x 38.058
76.116 kDa) each Of which also carry a biantennary core fucosylated glycan
sugar strcuture. Long serum half-life in non-human primates Compound 170
(SEQ ED No:11) was administered subcutaneously to cynomolgus 20 monkeys at
doses of 0.5, 5 and 50 mg/kg, and blood samples were taken at 0.5, 1, 2, 6
and 24 hours then at I day, 2, 4, 7 , 10 and 14 days. Analysis of these
samples for quantitation of Compound 170 levels was performed using the
anti-TNF ELISA method described in Example 1. Elimination half-life was
determined by analysis of the levels of Compound 170 in these samples. At
0.5 mg/Kg an elimination half-life of 110.5  13.9 hours was 25 calculated.
At 5 riiWKg and 50 mg/Kg elimination half-lives of 110.9  10,4 and 103.5
11.5 hours were calculated.  When Compound 170 was administered by
intravenous route at 50 mg/Kg Mood samples were taken at 10, 30 and 60
minutes, 4 and 24 hours, 2, 4, 7, 10 and 14 days. Analysis of these samples
for quantitation of Compound 170 levels was performed using the anti-TNF 30
ELISA method described in Example 1. Elimination half-life was determined
by analysis  38 of the levels of Compound 170 in these samples. Following
50 mg/Kg intravenous administration an elimination half-life of 109.6  10.7
hours was calculated. Favorable Safety Profile     Compound 170 (SEQ ID
No:II) manufactured to GMP standards was evaluated in animal 5safety and
toxicology studies. Single dose safety Different monkeys administered
single doses of Compound 170 at 0.5, 5 and 50 mg/kg by subcutaneous or
intravenous route of administration showed no effects related to their
treatment with Compound 170. In these studies microscopic examination of a
range of 10 organs was undertaken and no effects were observed. Escalating
dose and repeat close safety Starting with a dose of p.5 mg/kg given either
subcutaneously or intravenously escalating doses up to 50 mg/kg were
administered to cynomolgus monkeys every 7 days. Animals were assessed for
a wide range of physiological and behavioural parameters including
15haematology, clinical chcmisu-y, body and organ weight and macroscopic
inspection of organs following necropsy. Throughout these studies no
adverse reactions to the treatment with Compound 170 were reported.
Following the conclusion of the dose escalation phase of studies those
animals which received the escalating dose subcutaneously were administered
with a further 4 doses of 50 mg/kg over a further 4 week period. Again no
20 effects, across the wide range of parameters, related to the treatment
witliCompound 170 were observed. Cardiovascular safety The cardiovascular
safety of Compound 170 at 50 mg/kg was evaluated in eynomolgus monkeys
fitted with radio-telemetry monitors. These monitors report a range of 25
respiratory and cardiovascular parameters directly from the conscious
monkeys. Following dosing with Compound 170 no adverse treatment.-related
clinical observations were reported,  39 



Bacterial Expression Compound 170 (SEQ ID No: 11) in preceding examples was
produced in mammalian expression systems. Functional Compound 170 was also
produced using a bacterial expression system. 5 The amino acid sequence for
Compound 170 minus the signal sequence was back-translated and optimized by
OeneOptimizermi for If. con expression and synthesized de nova at GeneArt
GmbH. The synthe.sized gene was subtioned into the pBAD gill / His- tagged
expression vector (Invitrogen) via NcoI and Ilinc1111 restriction sites
(Roche) generating a vector ready for bacterial expression. TOP10 cells
(Invitrogen) were 10 transformed with the vector by the heat shock method
and glycerol stocks of single colonies generated. Induction conditions were
0.002% arabinose (Sigma; final concentration) and 4 hr induction perk&
Compound 170 protein samples were generated using the osmotic shock method
as detailed in the pBAD bacterial expression system manual (Invitrogen).
The 13CA assay (Pierce) was used to determine the total protein 15
concentration of the samples. Bacterial ly-expressed Compound 170 was
assayed for binding to TNF-a in an ELBA as described in Example 1.  Figure
9 shows that Compound 170 produced in a bacterial system retained binding
to TNF-a in an EISA assay. The DNA sequence for bacterial expression of
Compound 170 is as follows: 20
ATGGCGAGCACCGATATTCAGATGACCCAGAGCCCGAGCACCCTGAGCGCGAGCGTGGGT CAT
CGTGTGACCAT TACC TGC CGTGCGAGC CAGGCGATTGATAGc TATC TOCATTGGTAT C AGCAGAAAC
CGGGCAAAGC GC CGAAAC TOCTGATTTATACCGC GAG CAAC CTGGAAACC
GGCGTGCCGAGCCGTTTTAGCGGCAGCGGTAGCGGCACCGATTTTACCCTGACCATTAGC
AGCCTGCTGCCGGAAGATTTTGCGACCTATTATTGCCAGCAGGTGGTGTGGCGTCCGTTT 25
ACCTTTGGCCAGGGCACCAAAGTGGAAATTAAACGCOTGGAACCGAAAAGCACCGATAAA
ACCCACACGTGCCCGCCGTGTCCGGCGCCOGAACTGCTGGOTOGCCCGAGCGTGTTTCTG TPTCCGCCGAAAr
ra A An ATACCenlAerrvair mArn-raTArnorr2cP kcalr-PaberennT.0 GTGGTGGATG TO
ACC C ATGAAGAT CC GOAAGTGAAAT TCAACTGGTATGTGGATGGC GPO GAAGTGCATAAC
GCCAAAAC CAAACC CC GTGAAGAACAGTATAACAGC AC C TATCGT GTG 30
GTGAGCGTGCTGACCGTGCTGCATCAGGATTGGCTGAACCGCAAAGAATACAAATCCAAA
GTGTCTAACAAAGCGCTGCC9GCGCCGATTGAAAAAACCATCAGCAAAGCGAAAGGCCAG  40
CCGCGTGAACCGCAGGTOTATACCCTGCCGCCGAGCCGTGATGAACTGACCAAAAACCAG
GrPGAGCCTGACCTGCCTMTGAAAGGCTTTTATCCGAGCGATATTGCCGTGGRATGGGAA ACC
AACGGCCAGCCGGAAAACAAC TATAAAACCACCCCGCCGGT GC TGGATAGCGATGGC
AGCTTTTTCCTGTATAGCAAACTGACCGTGGATAWGCCGTTGCCACCAGGGCAACGTG 5
TTTAGCTGCAGCGTGATSCATGAACCGCTGCATAACCATTATACCCAGAAAACCCTGAGC
CTGAGCCCGGGTAAAGCGGCGGCG (SEQ ID No:51) The amino acid sequence encoded by
SEQ No:61 is as follows: MASTDIQMTQSPS SLSASVGDRVTITCRASQAIDS
YLHWYQQKPGICAPKLL I YSASNLET 10 CVPSRV SGSGSGTDETLT ISSLL
PEDFATYYCQQVVWRPFTFGQGTKVEIKRVEPKSSDK THTC P PC PAPELLGGPSVFLFPPKPKDTLMI
SRT PENTICVVVDVSHEDPEVKFNWYVDGV EV1114AKTKPFtEEQYNSTYRWS
VLTVLHQDWLNGKEYKC1CVSNKALPAP I EKT SKAKGQ PREPQVYTLPPSRDELTKNQVSLITCLVKGFY
P SDIAVEWESNCQPENNYKTTP PVLDSDG SFFLYSKLTVDKSRWQQCNVI1 SCSVMHEALHNHYTQKSL
SLSPCKAAAVDHHHHHH 15 (SEQ ID NO:62) In lifita efficacy of Compound 170 in a
human TAW-mediated muffle arthritis model The human TNF transgenic mouse
line, Tg197, shows deregulated TNF expression and develops chronic
inflammatory polyarthritis (Keifer, J. et. al. (1991) Transgenic mice
expressing human tumor necrosis factor: a predictive genetic model of
arthritis. EM130 20 Journal 10:4025-31). Administration of Compound 170
(SEQ1D No:11) prevented the development of arthritis and associated weight
loss in these mice (Figure 10A & B). Groups of 8 heterozygous Tg197 (each
containing 4 males and 4 females) were treated with twice weekly
intraperitoneal injections of Compound 170 and irrelevant speCificity
control human (01 (palivizumab (Synagisa), Medina-none/Abbott) in PBS, both
at 10 25 mg/kg. Treatment commenced when mice were 3 weeks of age. At
weekly intervals, mice were weighed and scored (arthritic score) based on
macroscopic ankle morphology (swelling, distortion and degree of movement).
Substitution of Cys at position 114 in Compound 112 results in increased
protein expression 30 Compound 112 (SEQ ID No: 59) is a modification of
Compound 170 (SEQ ID No:11) which contains a cysteine residue at position
114 instead of a serine residue which is  41 



present in this position in Compound 170. The effect of substituting
cysteine 114 for serine on protein expression was evaluated by comparison
with Compound 170, Multiple cultures of host cells transfected with gene
consuucts for Compound 112 and 170 were     assayed for protein expression
by ELISA with solid phase TNF as set out in Materials and 5Methods. The
results are set out in Figure 11,  It will he appreciated by persons
skilled in the art that numerous variations and/or modifications may be
made to the invention as shown in the specific embodiments without
departing from thc spirit or scope of the invention as broadly described.
The present     embodiments am, therefore, to be considered in all respects
as illustrative and not 10restrictive.  42 CLAIMS 1. A domain antibody
construct which binds to human TNF-a, the construct comprising: (a) a
domain antibody (dAb) which binds to human TNF-a; 5(b) a modified hinge
legion sequence;       (c) a human or primaie heavy chain constant region
sequence having a truncated CH1 domain of not more than 20 residues,
wherein said modified hinge region sequence contains either a deletion or a
single amino acid substitution of at least one cysteine residue which
normally facilitates disulfide bond 10 formation between heavy and light
antibody chains.  2. The domain antibody construct according to claim 1
wherein the human or primate heavy chain constant region sequence having a
truncated CH1 domain comprises not more than 10 residues. 15  3. The domain
antibody construct according to claim 2 wherein the human or primate heavy
chain constant region sequence having a truncated CH1 domain comprises not
more than 5 residues. 20 4.The domain antibody construct according to claim
3 wherein the human or primate heavy chain constant region sequence having
a truncated CH1 domain comprises not more than a single residue.    5. The
domain antibody construct according to any one of claims 1 to 4 wherein the
25 sequence of the CH1 domain and the hinge legion is XEPKSZDKTHTCPPCPA
(SEQ ID No:64) wherein X is valine, leucine or isoleucine and Z is absent
or an amino acid other than cysteine.    6. The domain antibody construct
according to claim 5 wherein X is valine and Z is serine. 30 7.The domain
antibody construct according to any one of claims 1 to 6 wherein the dAb
comprises an immunoglobulin heavy or light chain variable domain, wherein
said variable domain comprises at least one complementarity determining
region (CDR) having a sequence derived from a New World primate wherein the
CDR is selected from the group consisting of AATKLQS (SEQ ID No:1), EASSLQS
(SEQ ID No:2), EASKLQS (SEQ ID No:3), and 35 SASNLET (SEQ ID No:4).  43 8.
The domain antibody construct according to claim 7 wherein the CDR is CDR2.
9. The domain antibody construct according to any one of claims 1 to 8
wherein the domain 5antibody has a sequence selected from the group
consisting of: DIQMTQSPSSESASVGDRVTITCRASQSEDSYLHWYQQKPGKAPKELIYSASNEETG
VPSRFSGSGSGTDFTETISSEQPEDFATYYCQQVVWRPFITGQGTKVEIKR 



(SEQ ID No:7); 10 DIQMTQSPSSESASVGDRVTITCRASQAIDSYEHVVYQQKPGKAPKELIYSASNLET
GVPSRFSGSGSGTDFFLTISSEQPEDFATYYCQQVVWRPFTEGQGTKVEIKR (SEQ ID No:8); 15
DIQMTQSPSSESASVGDRVTITCRASQSIDSYLHWYQQKPGKAPKLEIYSASNLETG
VPSRFSGSGSGTDFTETISSELPEDFATYYCQQVVWRPFTEGQGTKVEIKR (SEQ ID No:9);
DIQMTQSPSSESASVGDRVTITCRASQAIDSYLHWYQQKPGKAPKELIYSASNLET 20
GVPSRFSGSGSGTDFTETISSELPEDFATYYCQQVVWRPFTEGQGTKVEIKR (SEQ ID No:10);
DIQMTQSPSSESASVGDRVTITCRASQSIDSYLHWYQQKPGICPPKLEIYSASNLETG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQVVWRPFITGQGTKVEIKR 25 (SEQ ID No:52);
DIQMTQSPSSESASVGDRVTITCRASQSIDSYEHWYQQKPGICAPKWYSASNEETG
VPSRFSGRGSGTDFTETISSLQPEDFATYYCQQVVWRPI,IF GQGTKVE1KR (SEQ ID No:53); 30
DIQMTQSPSSESASVGDRVTITCRASQSIDSYLIIWYQQKPGICAPKELIYSASNEETG
VPSRFSGSGSGTDFTLTISSLVPEDFATY'YCQQVVWRPFTEGQGTKVEIKR (SRQ ID No:54); and
44 10.The domain antibody construct according to any one of claims 1 to 9
wherein the cysteine residue within the hinge region which normally
facilitates disulfide bond formation between heavy and light antibody
chains is substituted with a serine residue. 5  11. The domain antibody
construct according to any one of claims 1 to 10 wherein the hinge region
comprises the sequence EPKSSDKTHTCPPCPA (SEQ ID No:12).  12. The domain
antibody construct according to any one of claims 1 to 11 wherein the
10constant region comprises CH2 and C113 domains at least 60% identical to
the sequence set forth in SEQ ID No:63.  13. The domain antibody construct
according to claim 12 wherein the CH2 and CH3 domains are at least 80%
identical to the sequence set forth in SEQ ID No:63. 15  14. The domain
antibody construct according to claim 13 wherein the CH2 and CH3 domains
are at least 90% identical to the sequence set forth in SEQ ID No:63. 15.
The domain antibody construct according to claim 14 wherein the CH2 and CH3
domains 20are at least 95% identical to the sequence set forth in SEQ II)
No:63.  16. The domain antibody construct according to claim 15 wherein the
C112 and CH3 domains are at least 96% identical to the sequence set forth
in SEQ ID No:63. 2517.The domain antibody construct according to claim 16
wherein the CH2 and CH3 domains 



are at least 97% identical to the sequence set forth in SEQ ID No:63.
18.The domain antibody construct according to claim 17 wherein the C112 and
CH3 domains are at least 98% identical to the sequence set forth in SEQ ID
No:63. 30  19. The domain antibody construct according to claim 18 wherein
the CH2 and CH3 domains are at least 99% identical to the sequence set
forth in SEQ ID No:63.  20. The domain antibody construct according to any
one of claims 1 to 19 wherein CDR1, 35CDR3 or at least one framework region
is modified to improve antigen binding.  45 21.The domain antibody
construct according to any one of claims 1 to 20 wherein the amino acid
sequence is at least 60% identical to the sequence set forth in SEQ ID No:
11. 5 22.The domain antibody construct according to claim 21 wherein the
amino acid sequence is at least 80% identical to the sequence set forth in
SEQ ID No: 11. 23.The domain antibody construct according to claim 22
wherein the amino acid sequence is at least 90% identical to the sequence
set forth in SEQ ID No: 11. 10  24. The domain antibody construct according
to claim 23 wherein the amino acid sequence is at least 95% identical to
the sequence set forth in SEQ No: 11.  25. The domain antibody construct
according to claim 24 wherein the amino acid sequence is 15at least 96%
identical to the sequence set forth in SEQ ID No: 11.  26. The domain
antibody construct according to claim 25 wherein the amino acid sequence is
at least 97% identical to the sequence set forth in SEQ 11) No: 11. 20
27.The domain antibody construct according to claim 26 wherein the amino
acid sequence is at least 98% identical to the sequence set forth in SEQ ID
No: 11. 28.The domain antibody construct according to claim 27 wherein the
amino acid sequence is at least 99% identical to the sequence set forth in
SEQ ID NO: 11. 25  29. The domain antibody construct according to claim 28
wherein the amino acid sequence is identical to the sequence set forth in
SEQ ID No: 11.      30. The domain antibody construct according to any one
of claims 1 to 29 wherein the 30 domain antibody has low immunogenicity in
humans.  46  32. The &merit domain antibody construct according to claim 31
wherein the dimeric domain antibody construct is a homodimer. 



33. The dimeric domain antibody construct according to claim 32 wherein the
domain 5 antibody constructs making up the homodimer comprises an amino
acid sequence which is at least 60% identical to the sequence set forth in
SEQ ID No: 11.    34. The dimeric domain antibody construct according to
claim 33 wherein the domain antibody constructs making up the homodimer
comprises an amino acid sequence which is at 10least 80% identical to the
sequence set forth in SEQ ID No: 11.  35. The dimeric domain antibody
construct according to claim 34 wherein the domain antibody constructs
making up the hornodimer comprises an amino acid sequence which is at least
90% identical to the sequence set forth in SEQ ID No: 11. 15  36. The
dimeric domain antibody construct according to claim 35 wherein the domain
antibody constructs making up the homodimer comprises an amino acid
sequence which is at least 95% identical to the sequence set forth in SEQ
ID No: 11. 20 37.The dimeric domain antibody construct according to claim
36 wherein the domain antibody constructs making up the homodimer comprises
an amino acid sequence which is at least 96% identical to the sequence set
forth in SEQ ID No: 11.    38. The djmeric domain antibody construct
according to claim 37 wherein the domain 25 antibody constructs malcing up
the homodimer comprises an amino acid sequence which is at least 97%
identical to the sequence set forth in SEQ ID No: 11.    39. The dimeric
domain antibody construct according to claim 38 wherein the domain antibody
constructs making up the homodimer comprises an amino acid sequence which
is at 30least 98% identical to the sequence set forth in SEQ ID No: 11.
40. The dimeric domain antibody construct according to claim 39 wherein the
domain antibody constructs making up the homodimer comprises an amino acid
sequence which is at least 99% identical to the sequence set forth in SEQ
ID No: 11.  47 41.The dimeric domain antibody construct according to claim
40 wherein the domain antibody constructs making up the homodimer comprises
the amino acid sequence set forth in SEQ ID No:11. 542.An isolated nucleic
acid molecule encoding a domain antibody construct according to any one of
claims 1 to 30.    43. An isolated nucleic acid molecule comprising a
nucleic acid sequence encoding a domain antibody construct which binds
human TNF-a, wherein the nucleic acid sequence is at least 60% 10identical
to the sequence set forth in SEQ No:50 or SEQ No:51.  44. The isolated
nucleic acid molecule according to claim 43 wherein the nucleic acid
sequence is at least 80% identical to the sequence set forth in SEQ ID
No:50 or SEQ ID No:51. 1545.The isolated nucleic acid molecule according to
claim 44 wherein the nucleic acid sequence is at least 90% identical to the
sequence set forth in SEQ ID No: 50 or SEQ ID No:51. 46.The isolated
nucleic acid molecule according to claim 45 wherein the nucleic acid
sequence is at least 95% identical to the sequence set forth in SEQ ID
No:50 or SEQ ID No:51. 20  47. The isolated nucleic acid molecule according
to claim 46 wherein the nucleic acid sequence is at least 96% identical to
the sequence set forth in SEQ ID No:50 or SEQ No:51. 



48. The isolated nucleic acid molecule according to claim 47 wherein the
nucleic acid 25sequence is at least 97% identical to the sequence set forth
in SEQ ID No:50 or SEQ ID No:51.  49. The isolated nucleic acid molecule
according to claim 48 wherein the nucleic acid sequence is at least 98%
identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.
3050.The isolated nucleic acid molecule according to claim 49 wherein the
nucleic acid sequence is at least 99% identical to the sequence set forth
in SEQ ID No:50 or SEQ ID No:51. 51.The isolated nucleic acid molecule
according to claim 50 wherein the nucleic acid sequence is identical to the
sequence set forth in SEQ ID No:50 or SEQ ID No:51.  48  52. An isolated
nucleic acid molecule comprising a nucleic acid sequence encoding a domain
antibody construct which binds human 1NF-a, wherein the nucleic acid
sequence hybridises under conditions of high stringency to the nucleotide
set forth in SEQ 1D No:50 or SEQ ID No:51. 5  53. A pharmaceutical
composition comprising an effective amount of a domain antibody construct
according to any one of claims 1 to 30, together with a pharmaceutically
acceptable carrier or diluent. 10 54.A pharmaceutical composition
comprising an effective amount of a dimeric domain antibody construct
according to any one of claims 31 to 41, together with a pharmaceutically
acceptable carrier or diluent. 55. A method for detecting human TNF-a in a
sample comprising contacting the sample with 15an effective amount of a
domain antibody construct according to any one of claims 1 to 41 and
detecting the amount of bound domain antibody construct. 56. The method
according to claim 55 wherein the sample is a biological sample. 2057.Use
of an effective amount of a pharmaceutical composition of claim 55 or claim
56, in the preparation of a medicament for treating a disorder
characterized by human TNF-a activity in a subject in need of such
treatment. 58.Use of claim 57 wherein the disorder characterized by human
TNF-a activity is selected 25 from the group consisting of inflammation,
inflammatory diseases, sepsis, including septic shock, endotoxic shock,
gram negative sepsis and toxic shock syndrome; autoimmune disease,
including rheumatoid arthritis, juvenile arthritis, rheumatoid spondylitis,
ankylosing spondylitis, Sjogren's syndrome, osteoarthritis and gouty
arthritis, allergy, multiple sclerosis, autoimmune diabetes, autoimmune
uveitis, psoriasis, pemphigoid and nephrotic syndrome, inflammatory
conditions of 30 the eye, including macular degeneration, uveitis, Behcet's
disease, infectious disease, including fever and myalgias due to infection
and cachexia secondary to infection; graft versus host disease; tumour
growth or metastasis, hematologic malignancies; pulmonary disorders
including asthma, adult respiratory distress syndrome, shock lung, chronic
pulmonary inflammatory disease, pulmonary sarcoidosis, pulmonary fibrosis
and silicosis; inflammatory bowel disorders including 35Crohn's disease and
ulcerative colitis; cardiac disorders, congestive heart failure; vascular
49 disorders including Wegener's disease, giant cell arteritis;
inflammatory bone disorders, central nervous system disorders such as
Alzheimer's disease; peripheral nervous system disorders such as sciatica,
hepatitis, coagulation disturbances, bums, reperfusion injury,
endometrosis, keloid formation and scar tissue formation. 5  59. Use of
claim 57 or claim 58 wherein the disorder characterized by human TNF-a
activity is an angiogenesis-related ocular disorder.  60. Use of claim 59
wherein the angiogenesis-related ocular disorder is age-related macular 



10degeneration.  SEQUENCE LISTING <110> DOYLE, Anthony G. WOOLVEN, Benjamin
P. TOMLINSON, Ian M. LEE, Jennifer A. JENNINGS, Philip A. <120> DOMAIN
ANTIBODY CONSTRUCT <130> 529282002500 <140> US 11/670,261 <141> 2007-02-01
<150> US 60/817,507 <151> 2006-06-28 <160> 68  <170> FastsEQ for Windows
version 4.0 <210> 1 <211> 7 <212> PRT <213> Aotus trivirgatus <400> 1 Ala
Ala Thr Lys Leu Gin ser 15 <210> 2 <211> 7 <212> PRT <213> Aotus trivirga
us <400> 2 Glu Ala Ser Ser Leu Gin ser 15 <210> 3 <211> 7 <212> PRT 



<213> callithrix, species unknown <400> 3 Glu Ala Ser Lys Leu Gln ser 15
<210> 4 <211> 7 <212> PRT <213> callithrix, species unknown <400> 4 ser Ala
Ser Asn Leu Glu Thr 15 <210> 5 <211> 108 <212> PRT <213> Artificial
Sequence  <220> <223> Synthesized construct  Gin met Thr Gin Ser Pro 5 Val
Thr Ile Thr Cys 20 His Trp Tyr Gin Gin Lys 35 ser Ala Ser Glu Leu Gln 5055
Gly Ser Gly Thr Asp Phe Thr 70 Asp Phe Ala Thr Tyr Tyr cys Gin 85 phe Gly
Gin Gly Thr Lys Val Glu 100105  <210> 6 



<211> 324 <212> DNA <213> Artificial sequence <220> <223> Synthesized
construct  <400> 6 gacatccaga atcacttgcc gggaaagccc cgtttcagtg gaagattttg
gggaccaagg  tgacccagtc gggcaagtca ctaagctcct gcagtggatc ctacgtacta
tggaaatcaa  tccatcctct gagcattgat gatctatagt tgggacagat ctgtcaacag acgg
ctgtctgcat agttatttac gcatccgagt ttcactctca gttgtgtggc  ctgtaggaga
attggtacca tgcaaagtgg ccatcagcag gtccttttac  ccgtgtcacc 60 gcagaaacca 120
ggtcccatca 180 tctgcaacct 240 gttcggccaa 300 324  <210> 7 <211> 108 <212>
PRT <213> Artificial sequence <220> <223> Synthesized construct  <400> 7
Asp Ile Gin Met Thr Gin 15 Asp Arg Val Thr Ile Thr 20 Leu His Trp Tyr Gin
Gin 35 



Tyr ser Ala Ser Asn 50 Ser Gly Ser Gly Thr 65 Glu Asp Phe Ala Thr 85 Thr
Phe Gly Gin Gly 100  <210> 8 <211> 108 <212> PRT <213> Artificial Sequence
<223> Synthesized construct <400> 8 Asp Ile Girl Met Thr Gin Ser Pro Ser
Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
Gin Ala Ile Asp Ser Tyr 202530 Leu His Trp Tyr Gin Gin Lys Pro Gly Lys Ala
Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Ser Asn Leu Glu Thr Gly Val Pro Ser
Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Lea Thr Ile Ser Ser
Lea Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Val Val Trp
Arg Pro Phe                     859095 Thr Phe Gly Gln Gly Thr Lys Val Glu
Ile Lys Arg 100105 <210> 9 <211> 108 <212> PRT <213> Artificial Sequence
<220> 



<223> Synthesized construct  <400> 9 Asp Ile Gin Met Thr Gin Ser Pro Ser
Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr cys Arg Ala ser
Gin Ser Ile Asp Ser Tyr 202530 Leu His Trp Tyr Gin Gin Lys Pro Gly Lys Ala
Pro Lys Lea Leu Ile 354045 Tyr Ser Ala Ser Asn Leu Glu Thr Gly Val Pro Ser
Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
Leu Lea Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr cys Gin Gin Val Val Trp
Arg pro Phe                     859095 Thr Phe Gly Gin Gly Thr Lys Val Glu
Ile Lys Arg 100105 <210> 10 <211> 108 <212> PRT <213> Artificial Sequence
<220> <223> Synthesized construct <400> 10 Asp Ile Gin Met Thr Gin Ser Pro
Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg val Thr Ile Thr Cys Arg Ala
Ser Gin Ala Ile Asp Ser Tyr 202530 Lea His Trp Tyr Gin Gin Lys Pro Gly Lys
Ala Pro Lys Leu Lea Ile 354045 Tyr ser Ala Ser Asn Leu Glu Thr Gly Val Pro
Ser Arg Phe ser Gly 505560 



Ser Gly set' Gly Thr Asp phe Thr Lea Thr Ile Ser Ser Leu Lea Pro  65 70 75
80 Glu Asp Phe Ala Thr Tyr Tyr cys Gin Gin Val Val Trp Arg Pro Phe
859095 Thr phe Gly Gin Gly Thr Lys Val Glu Ile Lys Arg 100105  <210> 11
<211> 341 <212> PRT <213> Artificial Sequence <220> <223> Synthesized
construct  Gin Ser Pro Ser Ser Lea Ser Ala Ser Val Gly 1015 Thr Cys Arg Ala
Ser Gin Ala Ile Asp Ser Tyr 2530 Gin Lys Pro Gly Lys Ala Pro Lys Lea Lea
Ile 4045 Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly 5560 Asp Phe Thr Lea
Thr Ile Ser Ser Lea Lea Pro 707580 Tyr Tyr Cys Gin Gin Val Val Trp Arg Pro
Phe 9095 Thr Lys Val Glu Ile Lys Arg Val Glu Pro Lys 105110 His Thr Cys Pro
Pro Cys Pro Ala Pro Glu Lea 120125 val Phe Lea Phe Pro Pro Lys Pro Lys Asp
Thr 135140 Thr Pro Glu Val Thr Cys Val Val Val Asp Val 150 155 160 Glu Val
Lys Phe Asn Trp Tyr Val Asp Gly Val 170175 Lys Thr Lys Pro Arg Glu Glu Gin
Tyr Asn Ser 



185190 Ser val Lea Thr Val Lea His Gin Asp Trp Lea 200205 Cys Lys Val Ser
Asn Lys Ala Lea Pro Ala 215220  Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
Gin Pro Arg Glu Pro 225230235240 Gin Val Tyr Thr Lea Pro Pro Ser Arg Asp
Glu Lea Thr Lys Mn Gin 245250255 val ser Lea Thr Cys Lea Val Lys Gly Phe
Tyr Pro Ser Asp Ile Ala 260265270 val Glu Trp Glu Ser Asn Gly Gin Pro Glu
Mn Asn Tyr Lys Thr Thr 275280285 Pro Pro val Lea Asp Ser Asp Gly ser Phe
Phe Lea Tyr Ser Lys Lea 290295300 Thr val Asp Lys ser Arg Trp Gin din Gly
Asn Val Phe Ser Cys Ser 305310315320 Val Met His Glu Ala Lea His Asn His
Tyr Thr Gin Lys Ser Lea Ser                     325330335 Lea Ser Pro Gly
Lys 340 <210> 12 <211> 16 <212> PRT <213> Artificial Sequence <220> <223>
<220> <221> <222> <223> synthesized construct VARIANT 



5 In this sequence, the Cys which normally occurs at  position 5 is
replaced by the Ser residue. <400> 12 Glu Pro Lys Ser ser Asp Lys Thr His
Thr Cys Pro Pro Cys Pro Ala 151015 <210> 13 <211> 18 <212> DNA <213>
Artificial Sequence <220> <223> Synthesized construct <400> 13 aatckcaggt
kccagatg <210> 14 <211> 18 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized construct <400> 14 gttyrggtkk gtaacact <210> 15 <211> 18 <212>
DNA <213> Artificial Sequence <220> <223> Synthesized construct <400> 15
atgmcttgtw acactgtg <210> 16 <211> 267 



<212> DNA <213> Callithrix, species unknown <400> 16 gacatccaga tgacccagtc
tccatcttcc ctgactgcat ctgtaggagg caaagtcacc 60 atcacttgcc gggcgagtca
ggacattaac aagtggttag cctggtatca gcagaaacca 120 gggacagtcc ctaagcccct
gatctatgag gcatccaaat tgcaaagtgg ggtcccatca 180 aggttcagcg gcagtggatc
tgggacatat tttactctca ccatcagcag cctgcagcct 240 gaagatgctg caacttatta
ctgtcag 267 <210> 17 <211> 267 <212> DNA <213> Callithrix, species unkwown
<400> 17 gacatccaga tgatccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc
60 atcacttgct gggcaagtca gggtattagc cactggttag cctggtatca gcagaaacca 120
gggaaagccc ctaagctcct gatctatagt gcatcaaatt tagaaacagg ggtcccatca 180
aggttcagtg gaagtggatc caggacagat tttactctca ccatcagcag cctgcagcct 240
gaagatattg caacatatta ctgtcaa 267 <210> 18 <211> 267 <212> DNA <213>
Callithrix, species unkwown  <400> 18 gacatccaga atcacttgcc gggaaagccc
agattcagcg gaagatattg  tgacccagac gggcaagtca ctaagctcct gaagtggatc
caacatatta  tccatcctcc gggtattagc gatctatggg tgggacagat ctgtcaa  ctgtctgcat
agctggttag gcatcaaatt tttactctca  ctgtaggaga cctggtatca tggaaacagg
ccatcagcag  cagagtcacc 60 gcagaaacca 120 ggtcccatca 180 tctgcagcct 240 267
<210> 19 <211> 267 <212> DNA <213> Callithrix, species unknown  



<210> 20 <211> 267 <212> DNA <213> Callithrix, species unknown   <400> 20
gacatccaga atcacttgcc gggacagtcc aggttcagcg gaagatgctg <210> 21 <211> 267
tgacccagtc gggcgtgtca ctaagcccct gcagtggatc caacttatta  tccatcttcc
ggacattaac gatctatgag tgggacatat ctgtcag  ctgactgcat aagtggttag gcatccaaat
tttactctca  ctgtaggagg cctggtatca tgcaaagtgg ccatcagcag  caaagtcacc 60
gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267  <212> DNA <213>
Caliithrix, species unknown  <400> 21 gacatccaga tgacccagtc atcacttgcc
gggcgagtca gggaaaactc ctaggctcct cggttcagcg gcagtggatc gaagatgttg
caatttatta  tccatcctcc gggcattagt gatctatgct tgggacagac ctgtcaa  



ctgtctgcat aattatttag gcatccagtt tacactctca  ctgtaggaga cctggtatca
tacaaactgg ccatcagcag  cagagttacc 60 gcagaaacca 120 gattccctct 180
cctgcagtct 240 267   <210> <211> <212> <213> 22 267 DNA Callithrix, species
unknown   <400> 22 gacatccaga atcacttgcc gggacagtcc aggctcagcg gaagatgctg
tgacccagtc gggcgagtca ctaagcccct gcagtggatc caacttatta  tccatcttcc
ggacattaac gatctatgag tgggacatat ctgtcag  ctgactgcat aagtggttag gcatccaaat
ttcactctca  ctgtaggagg cctggtatca tgcaaagtgg ccatcagcag  caaagtcacc 60
gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267  <210> 23 <211> 267 <212>
DNA <213> Callithrix, species unknown  <400> 23 



gacatccaga tgacccagtc atcacttgcc gggcgagtca gggacagtcc ctaagcccct
aggttcagcg gcagtggatc gaagatgctg caacttatta  tccatcttcc ggacattaac
gatctatgag tgggacatat ctgtcag  ctgactgcat ctgtaggagg aagtggtcag cctggtatca
gcatccaaat tgcaaagtgg tttactctca ccatcagcag  caaagtcacc 60 gcagaaacca 120
ggtcccatca 180 cctgcagcct 240 267  <210> 24 <211> 267 <212> DNA <213>
Callithrix, species unknown  <400> 24 gacatccaga gtcacttgcc gggacagtcc
aggttcagcg gaagatgctg  tgacccagtc gggcgagtca ctaagcccct gcagtggatc
caacttatta  tccatcttcc ggacattaac gatctatgag tgggacatat ctgtcag  ctgactgcat
aagtggttag gcatccaaat tttactctca  ctgtaggagg cctggtatca tgcaaagtgg
ccatcagcag  caaagtcacc 60 gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267
<210> 25 <211> 267 <212> DNA <213> Callithrix, species unknown  



<400> 25 gacatccaga atcacttgcc gggacagtcc aggttcagcg gaagatgctg  tgacccagtc
gggcgagtca ttaagcccct gcagtggatc caacttatta  tccatcttCc ggacattaac
gatctatgag tgggacatat ctgtcag  ctgactgcat aagtggttag gcatccaaat tttactctca
ctgtaggagg cctggtatca tgcaaagtgg ccatcagcag  caaagtcacc 60 gcagaaacca 120
ggtcccatca 180 cctgcagcct 240 267  <210> 26 <211> 267 <212> DNA <213>
Callithrix, species unknown  <400> 26 gacatccaga atcacttgcc gggacagtcc
aggttcagcg gaagatgctg  tgacccagtc gggcgagtca ctaagcccct gcagtggatc
caacttatta  tccatcttcc ggacattaac gatctatgag tgggacatat ctgtcag  ctgactgcat
aagtggttag gcatccaaat tttactctca  ctgtaggagg cctggtatca tgcaaagtgg
ccatcagcag  caaagtcacc 60 gcagaaacca 120 ggtcccatta 180 cctgcagcct 240 267



<210> 27 <211> 89 <212> PRT <213> Callithrix, species unknown <400> 27 Asp
Ile Gin Met Thr Gin ser Pro ser ser Leu Thr Ala Ser Val Gly 151015 Gly Lys
Val Thr Ile Thr Cys Arg Ala Ser Gin Asp Ile Asn Lys Trp 202530 Leu Ala Trp
Tyr Gin Gin Lys Pro Gly Thr Val Pro Lys Pro Leu Ile 354045 Tyr Glu Ala ser
Lys Leu Gin ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr
Tyr Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro 65707580 Glu Asp Ala Ala Thr
Tyr Tyr Cys Gin 85 <210> 28 <211> 89 <212> PRT <213> callithrix, species
unknown <400> 28 Asp Ile Gin met Ile Gin ser Pro Ser Ser Leu Ser Ala Ser
Val Gly 151015 Asp Arg Val Thr Ile Thr cys Trp Ala ser Gin Gly Ile Ser His
Trp 202530 Leu Ala Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
354045 Tyr Ser Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly 7
505560 ser Gly ser Arg Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin pro
65707580 Glu Asp Ile Ala Thr Tyr Tyr Cys Gin 85 



<210> 29 <211> 89 <212> PRT <213> callithrix, species unknown  Ser Leu Ser
Ala Ser Val Gly 1015 Ser Gin Gly Ile Ser Ser Trp 30 Lys Ala Pro Lys Leu Leu
Ile 45 Val Pro Ser Arg Phe Ser Gly 60 Thr Ile Ser Ser Leu Gin Pro 7580 Ser
Ala Ser Val Gly 15 Gly Ile Ser His Trp 30 Lys Ala Pro Lys Leu Leu Ile 45
Val Pro Ser Arg Phe ser Gly 60 Thr Ile Ser Ser Leu Gin Pro 7580  <210> 31
<211> 89 <212> PRT <213> callithrix, <400> 31 Asp Ile Gin 1 Gly Lys Val Leu
Ala Trp 35 Tyr Glu Ala 



50 Ser Gly Ser 65 Glu Asp Ala  <212> PRT <213> callithrix, species unknown
<400> 32 Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala ser Val Gly
151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Gly Ile ser Asn Tyr
202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Thr Pro Arg Leu Leu Ile
354045 Tyr Ala Ala Ser Ser Leu Gin Thr Gly Ile Pro Ser Arg Phe Ser Gly
505560 Ser Gly ser Gly Thr Asp Tyr Thr Leu Thr Ile ser ser Leu Gin Ser
65707580 Glu Asp val Ala Ile Tyr Tyr Cys Gin 85 <210> 33 <211> 89 <212> PRT
<213> callithrix, species unknown <400> 33 Asp Ile Gin Met Thr Gin Ser Pro
Ser Ser Leu Thr Ala ser val Gly 151015 Gly Lys Val Thr Ile Thr Cys Arg Ala
Ser Gin Asp Ile Asn Lys Trp 202530 Leu Ala Trp Tyr Gin Gin Lys pro Gly Thr
val Pro Lys Pro Leu Ile 354045 Tyr Glu Ala Ser Lys Leu Gin Ser Gly val Pro
Ser Arg Leu Ser Gly 505560 



Ser Gly ser Gly Thr Tyr Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro 65707580
Glu Asp Ala Ala Thr Tyr Tyr Cys Gin 85 <210> 34 <211> 89 <212> PRT <213>
callithrix, species unknown <400> 34 Asp Ile Gin Met Thr Gin Ser Pro Ser
Ser Leu Thr Ala ser Val Gly 151015 Gly Lys val Thr Ile Thr cys Arg Ala Ser
Gin Asp Ile Asn Lys Trp 202530 ser Ala Trp Tyr Gin Gin Lys Pro Gly Thr Val
Pro Lys Pro Leu Ile 354045 Tyr Glu Ala Ser Lys Leu Gin ser Gly Val Pro Ser
Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Tyr Phe Thr Leu Thr Ile ser Ser
Leu Gin pro 65707580 Glu Asp Ala Ala Thr Tyr Tyr Cys Gin 85 <210> 35 <211>
89 <212> PRT <213> callithrix, species unknown <400> 35 Asp Ile Gin Met Thr
Gin Ser pro Ser ser Leu Thr Ala Ser val Gly 151015 Gly Lys Val Thr Val Thr
Cys Arg Ala Ser Gin Asp Ile Asn Lys Trp 202530 Leu Ala Trp Tyr Gin Gin Lys
Pro Gly Thr Val Pro Lys Pro Leu Ile  Tyr Glu 



50 Ser Gly 65 Glu Asp  35 Ala Ser Lys Leu Ser Gly Thr Tyr 70 Ala Ala Thr
Tyr Tyr Cys Gin 85   45 Arg Phe Ser Gly Ser Leu Gin Pro 80  <210> 36 <211>
89 <212> PRT <213> Callithrix, species unknown  <400> 36 Asp Ile Gin Met
Thr Gin 15 Gly Lys Val Thr Ile Thr 20 Leu Ala Trp Tyr Gin Gin 35 Tyr Glu
Ala Ser Lys Leu 50 ser Gly Ser Gly Thr Tyr 65 70 Glu Asp Ala Ala Thr Tyr 85
Ser Pro Ser Ser Leu Thr Ala Ser Val Gly 



1015 cys Arg Ala Ser Gin Asp Ile Asn Lys Trp 2530 Lys Pro Gly Thr Val Leu
Lys Pro Leu Ile 4045 Gin Ser Gly Val Pro Ser Arg Phe ser Gly 5560 Phe Thr
Leu Thr Ile Ser Ser Leu Gin Pro 7580 Tyr Cys Gin   <210> 37 <211> 89 <212>
PRT <213> Callithrix, species unkwown   <400> 37 Asp Ile Gin 1 Gly Lys Val
Leu Ala Trp 35 Tyr Glu Ala 50 Ser Gly Ser 65 Glu Asp Ala  Met Thr Gin 5 Thr
Ile Thr 20 Tyr Gin Ser 



Gly Ala  <210> 38 <211> 267 <212> DNA <213> Aotus trivirgatus  <400> 38
gacatccaga tgacccagtc atcacctgcc aggtgagtca gggaaagccc ctatgctctt
cggttcagtg gccatggatc gatgattttg ctacttatta  tccatccttc ctgtctgcat
gggaattagc agtgaattac gatctatgct gcaaccaaat tgggacagat ttcactctca ctgtcaa
cagagtcacc 60 gcagaaacca 120 aatcccatct 180 cctgcagcct 240 267  <210> 39
<211> 267 <212> DNA <213> Aotus trivirgatus <400> 39 gacatccaga tgacccagtc
tgcattctcc ctgtctgcat ctgtaggaga cagagtcacc 60 attacttgcc aggcgagtca
gggcattacc agtgatttag cctggtatca gcaaaagcca 120 10  <400> 40 gacatccaga
atcacttgcc gggaaaactc cggttcagtg gatgattttg <210> 41 <211> 267 <212> DNA
<213> A0tUS <400> 41 gacatccaga atcacttgcc gggaaagccc aggttcagtg gaagatatcg
tgacccagac gggcgagtca ctaggctctt gcagtggatc ccacttatta tgacccagac
gggcaagtca ctaagctcct gaagtggatc caacatatta  tccatcctcc agacatttac
gatctatgct tgggacagac ctgtcaa 



tccatcctcc gggtattagc gatccataag tgggacagat ctgtcaa  ctgtctgcat aattatttag
gcatccagtt tacactctca ctgcctgcat agctggttag gcatcaaatt tttactctca
ctgtaggaga cctggtatca tgcaaactgg ccatcagcag ctgtaggaga cctggtatca
tggaaacagg ccatcagcag  cagagtcacc 60 gcagaaacca 120 gattccctct 180
cctgcagcct 240 267 caaagtcacc 60 gcagaaacca 120 ggtcccatca 180 cctgcagcct
240 267  <210> 42 <211> 267 <212> DNA <213> Aotus trivirgatus  <400> 42
gacatccaga atcacttgcc gggaaagccc aggttcagcg gaagattttg <210> 43 <211> 267
<212> DNA <213> Aotus  tgacccagtc gggcaagtca ctaagcccct gcagtggatc
caacttatta  tccatcttcc gggcattagc gatctattat tggggcagat ctgtcaa  ctgactgcat
aataatttag gcatccagtt tacactctca  ctgtaggaga cctggtatca tgcaaagcgg
ccaccagcag  caaagtcacc 60 gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267



<400> 43 gacaaccaga atcacttgcc gggacagtcc aggttcagtg gaagattttg <210> 44
<211> 89 <212> PRT <213> Aotus  tgatccagtc gagccagtca ctaagcctct gctgtggatc
caacttatta  tccatcttcc gagtattagc gatctatgac tgggacagat ctgtcaa  ctgactgcat
agctggttag gcatccaaat tttactctca  ctgtaggaga cctggtatca tgctaagtgg
ccatcagcag  cagagtcacc gcagaaacca ggtcccatca cctgcagcct    <400> 44 Asp Ile
Gin 1 Asp Arg Val Leu Leu Trp 35 Tyr Ala Ala 50 His Gly Ser 65 Asp Asp Phe
Met Thr Gin Ser Pro Ser 5 Ile Thr Cys Gin Val 25 Gin Gin Lys Pro Gly 40 



Lys Leu Gin ser Gly 55 Gly Thr Asp Phe Thr Leu 70 Ala Thr Tyr Tyr Cys Gin
85 <210> 45 <211> 89 <212> PRT <213> Acrtus trivirgatus <400> 45 Asp Ile
Gln Met Thr Gin ser Ala Phe ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val
Thr Ile Thr cys Gin Ala ser Gin Gly Ile Thr Ser Asp 202530 Leu Ala Trp Tyr
Gin Gin Lys pro Gly Asn Ala ser Lys Leu Leu Ile 354045 Tyr Glu Ala Ser ser
Leu Gin ser Glu val Pro Ser Arg Phe Ser Gly 505560 Ser Gly ser Gly Arg Asp
Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro  65 70 75 80 Glu Asp phe val Thr
Tyr Tyr Cys Gin 85 <210> 46 <211> 89 <212> PAT <213> Aotus trivirgatus
<400> 46 Asp Ile Gin met Thr Gin Thr pro Ser Ser Leu Ser Ala Ser Val Gly
151015 Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gin Asp Ile Tyr Asn Tyr
202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Thr Pro Arg Leu Leu Ile
354045 Tyr Ala Ala Ser Ser Leu Gin Thr Gly Ile Pro ser Arg Phe Ser Gly
505560 



ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile ser ser Leu Gin pro 65707580
Asp Asp Phe Ala Thr Tyr Tyr cys Gin 85 <210> 47 <211> 89 <212> PAT <213>
Aotus trivirgatus <400> 47 Asp Ile Gln Met Thr Gin Thr Pro ser ser Leu Pro
Ala Ser Val Gly 151015 Asp Lys Val Thr Ile Thr Cys Arg Ala Ser Gin Gly Ile
Ser Ser Trp 202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu
Leu Ile 354045 His Lys Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser
Gly 505560 Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65707580 Glu Asp Ile Ala Thr Tyr Tyr cys Gin 85 <210> 48 <211> 89 <212> PRT
<213> Aotus trivirgatus <400> 48  Asp Ile Gin met Thr Gin ser pro Ser Ser
Leu Thr Ala Ser Val Gly 151015 Asp Lys Val Thr Ile Thr Cys Arg Ala Ser Gin
Gly Ile Ser Asn Asn 202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro
Lys Pro Leu Ile 354045 Tyr Tyr Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg
Phe Ser Gly 505560 Ser Gly Ser Gly Ala Asp Tyr Thr Leu Thr Thr Ser Ser Leu
Gin Pro 



65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin 85 <210> 49 <211> 89 <212> PRT
<213> A0tUS trivirgatus <400> 49 AS Asn Gin Met Ile Gin Ser Pro Ser Ser Leu
Thr Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Ser
Ile Ser Ser Trp 202530 Leu Ala Tr p Tyr Gin Gin Lys pro Gly Thr Val Pro Lys
Pro Leu Ile 354045 Tyr Asp Ala Ser Lys Leu Leu Ser Gly val Pro Ser Arg Phe
ser Gly 505560 Cys Gly Ser Gly Thr Asp. Phe Thr Leu Thr Ile Ser Ser Leu Gin
Pro  65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin 85 <210> 50 <211> 1023
<212> DNA <213> Artificial Sequence <220> <223> Synthesized construct
<400> 50 gacatccaga atcacctgca ggcaaggccc agattcagcg gaggatttcg ggcaccaagg
cccccctgcc cctaaggaca agccacgagg gccaagacca accgtgctgc gccctgcctg
caggtgtaca tgcctggtga cccgagaaca tacagcaagc gtgatgcacg aag  tgacccagag
gagccagcca ctaagctgct gcagcggctc ccacctacta tggagatcaa ctgcccccga
ccctgatgat accctgaggt agcccaggga accaggattg cccctatcga ccctgccccc
agggcttcta actacaagac tgaccgtgga aggccctgca  ccccagcagc ggccatcgac
gatctacagc cggcaccgac ctgccagcag gcgggtggag gctgctgggc cagcagaacc
gaagttcaac ggagcagtac gctgaacggc gaaaaccatc tagcagagat ccccagcgac
caccccccct caagagcaga caatcactac  ctgagcgcct agctacctgc gccagcaatc
ttcaccctga gtggtgtgga cccaagagct ggacccagcg cccgaggtga tggtacgtgg
aacagcacct aaggagtaca agcaaggcca gagctgacca atcgccgtgg gtgctggaca
tggcagcagg acccagaaga 



ctgtgggcga actggtatca tggagaccgg ccatcagcag gacctttcac gcgataagac
tgttcctgtt cctgcgtggt acggcgtgga accgggtggt agtgcaaggt agggccagcc
agaaccaggt agtgggagag gcgatggcag gcaacgtgtt gcctgagcct  tagagtgacc 60
gcagaagcct 120 cgtgcctagc 180 cctgctgcct 240 cttcggccag 300 ccacacctgc 360
cccccccaag 420 ggtggatgtg 480 ggtgcacaat 540 gtccgtgctg 600 gtccaacaag 660
cagagagccc 720 gtccctgacc 780 caacggccag 840 cttcttcctg 900 cagctgcagc 960
gtcccctggc 1020 1023  <210> 51 <211> 1023 <212> DNA <213> Artificial
Sequence <220> <223> Synthesized construct  <400> 51 gacatccaga atcacctgca
ggcaaggccc agattcagcg gaggatttcg ggcaccaagg cccccctgcc cctaaggaca
agccacgagg gccaagacca accgtgctgc gccctgcctg caggtgtaca tgcctggtga
cccgagaaca tacagcaagc gtgatgcacg aag  tgacccagag gagccagcca ctaagctgct
gcagcggctc ccacctacta tggagatcaa ctgcccccga ccctgatgat accctgaggt
agcccaggga accaggattg cccctatcga ccctgccccc agggcttcta actacaagac
tgaccgtgga aggccctgca  ccccagcagc ggccatcgac gatctacagc cggcaccgac
ctgccagcag gcgggtggag gctgctgggc cagcagaacc gaagttcaac ggagcagtac
gctgaacggc gaaaaccatc tagcagagat ccccagcgac caccccccct caagagcaga
caatcactac  ctgagcgcct agctacctgc gccagcaatc ttcaccctga gtggtgtgga
cccaagagca ggacccagcg cccgaggtga tggtacgtgg aacagcacct aaggagtaca
agcaaggcca gagctgacca atcgccgtgg gtgctggaca tggcagcagg acccagaaga
ctgtgggcga tagagtgacc 60 actggtatca gcagaagcct 120 tggagaccgg cgtgcctagc
180 ccatcagcag cctgctgcct 240 gacctttcac cttcggccag 300 gcgataagac
ccacacctgc 360 tgttcctgtt cccccccaag 420 cctgcgtggt ggtggatgtg 480
acggcgtgga ggtgcacaat 540 accgggtggt gtccgtgctg 600 agtgcaaggt gtccaacaag
660 agggccagcc cagagagccc 720 agaaccaggt gtccctgacc 780 agtgggagag
caacggccag 840 gcgatggcag cttcttcctg 900 gcaacgtgtt cagctgcagc 960
gcctgagcct gtcccctggc 1020 1023  <210> 52 <211> 108 <212> PRT <213>:
Artificial Sequence <220> <223> Synthesized construct <400> 52 Asp Ile Gin
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 



151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Ser Ile Asp ser Tyr
202530 Leu His Trp Tyr Gln Gin Lys Pro Gly Lys Pro Pro Lys Leu Leu Ile
354045 Tyr ser Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly
505560 ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin pro
65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Val Val Trp Arg Pro Phe
859095 Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys Arg 100105 <210> 53
<211> 108 <212> PRT <213> Artificial Sequence <220> <223> Synthesized
construct <400> 53 Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser
Val Gly 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Ser Ile Asp ser
Tyr 202530 Leu His Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
354045 Tyr ser Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly
505560 Arg Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin pro
65707580 



Glu Asp Phe Ala Thr Tyr Tyr cys Gin Gin Val Val Trp Arg Pro Phe
859095 Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys Arg 100105  <210> 54
<211> 108 <212> PRT <213> Artificial sequence <220> <223> synthesized
construct <400> 54 Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser
Val Gly 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Ser Ile Asp Ser
Tyr 202530 Leu His Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
354045 Tyr ser Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly
505560 ser Gly Ser Gly Thr Asp phe Thr Leu Thr Ile ser Ser Leu val Pro 65
70 75 80 Glu Asp he Ala Thr Tyr Tyr Cys Gin Gin Val Val Trp Arg Pro phe
859095 Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys Arg 100105 <210> 55
<211> 7 <212> PRT <213> Artificial Sequence <220> <223> Synthesized
construct 



<400> 55 ser Ala ser Glu Leu Gin ser 15 <210> 56 <211> 7 <212> PRT <213>
Aotus trivirgatus <400> 56 Tyr Ala Ser Ser Leu Gin Ser 15 <210> 57 <211> 6
<212> PRT <213> Artificial Sequence <220> <223> synthesized construct <400>
57 Gly Cys Cys Ala Cys cys 15 <210> 58 <211> 20 <212> PRT <213> Artificial
sequence <220>  <223> synthesized construct <400> 58 Met Ser Val Pro Thr
Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 151015 Asp Ala Arg Cys 20 <210>
59 <211> 341 



<212> PRT <213> Artificial Sequence <220> <223> Synthesized construct <400>
59 AS Ile Gin met Thr Gin ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 AS
Arg val Thr Ile Thr cys Arg Ala ser Gin Ala Ile Asp Ser Tyr 202530 Leu His
Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile -354045 Tyr Ser Ala
ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Leu Pro 65 70 75 80 Glu Asp Phe Ala
Thr Tyr Tyr cys Gin Gin Val Val Trp Arg Pro Phe 859095 Thr Phe Gly Gin Gly
Thr Lys val Glu Ile Lys Arg Val Glu Pro Lys 100105110 ser Cys Asp Lys Thr
His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu 115120125 Leu Gly Gly Pro ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 130135140 La! Met Ile Ser Arg
Thr Pro Glu Val Thr Cys Val Val Val Asp Val 145150155160 Ser His Glu Asp
Pro Glu val Lys Phe Asn Trp Tyr Val Asp Gly Val 165170175 Glu val His Asn
Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn ser 180185190 Thr Tyr Arg Val
Val ser val Leu Thr Val Leu His Gin Asp Trp Leu 195-200205 Asn Gly Lys Glu
Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala 



210215220 Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
225230235240 Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
Gin 245250255 val ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
Ala 260265270 Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr
Thr 275280285 Pro Pro Val Leu Asp ser Asp Gly ser Phe Phe Leu Tyr Ser Lys
Leu 290295300 Thr val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys
ser 305310315320 val Met His Glis Ala Leu His Asn His Tyr Thr Gin Lys ser
Leu ser                     325330335 Leu Ser Pro Gly Lys 340 <210> 60
<211> 329 <212> PRT <213> Artificial Sequence  <220> <223> Synthesized
construct  <400> 60 Ser Thr Lys 1 Thr Ser Gly Pro Glu Pro 35 Val His Thr 



50 ser Ser val 65 Ile Cys Asn Val Glu Pro Lys 100 Ala Pro Glu Lea 115 Pro
Lys Asp Thr 130 Val Val Asp Val 145 Val Asp Gly Val Gin Tyr Asn Ser 180 Leu
Gin Asp Trp 195 Ala Leu Pro 210 Arg Glu Pro 225 Thr Lys Asn ser Asp Ile Tyr
Lys Thr 275 Tyr Ser Lys 290 Phe Ser Cys 305 Lys Ser Leu  Ala Pro Ser Ser
Lys Ser 15 Lea Val Lys Asp Tyr Phe 30 Gly Ala Leu Thr Ser Gly 45 



Ser Gly Leu Tyr ser Lea 60 Leu Gly Thr Gin Thr Tyr 7580 Thr Lys Val Asp Lys
Arg 95 Thr cys Pro Pro Cys Pro 110 Phe Lea Phe Pro Pro Lys 125 Pro Glu Val
Thr Cys val 140 Val Lys Phe Asn Trp Tyr 155160 Thr Lys Pro Arg Glu Glu 175
Val Lea Thr Val Lea His 190 cys Lys Val Ser Asn Lys 205 ser Lys Ala Lys Gly
din 220 ser Arg Glu Glu met 240 Lys Gly Phe Tyr Pro 255 Gin Pro Glu ASrl
Asn 270 Gly Ser Phe Phe Lea 285 din din Gly Asn Val 300 Asn His Tyr Thr Gin
320    



<210> 61 <211> 1044 <212> DNA <213> Artificial Sequence <220> <223>
Synthesized construct  <400> 61 atggcgagca gatcgtgtga cagcagaaac ggcgtgccga
agcctgctgc acctttggcc acccacacgt tttccgccga gtggtggatg gaagtgcata
gtgagcgtgc gtgtctaaca  ccgatattca ccattacctg cgggcaaagc gccgttttag
cggaagattt agggcaccaa gcccgccgtg aaccgaaaga tgagccatga acgcgaaaac
tgaccgtgct aagcgctgcc  gatgacccag ccgtgcgagc gccgaaactg cggcagcggt
tgcgacctat agtggaaatt tccggcgccg taccctgatg agatccggaa caaaccgcgt
gcatcaggat ggcgccgatt  agcccgagca caggcgattg ctgatttata agcggcaccg
tattgccagc aaacgcgtgg gaactgctgg attagccgta gtgaaattca gaagaacagt
tggctgaacg gaaaaaacca 17  gcctgagcgc gagcgtgggt 60 atagctatct gcattggtat
120 gcgcgagcaa cctggaaacc 180 attttaccct gaccattagc 240 aggtggtgtg
gcgtccgttt 300 aaccgaaaag cagcgataaa 360 gtggcccgag cgtgtttctg 420
ccccggaagt gacctgcgtg 480 actggtatgt ggatggcgtg 540 ataacagcac ctatcgtgtg
600 gcaaagaata caaatgcaaa 660 tcagcaaagc gaaaggccag 720  ccgcgtgaac
gtgagcctga agcaacggcc agctttttcc tttagctgca ctgagcccgg  cgcaggtgta
cctgcctggt agccggaaaa tgtatagcaa gcgtgatgCa gtaaagcggc  taccctgccg
gaaaggcttt caactataaa actgaccgtg tgaagcgctg ggcg  ccgagccgtg tatccgagcg
accaccccgc gataaaagcc cataaccatt  atgaactgac atattgcggt cggtgctgga
gttggcagca atacccagaa  caaaaaccag 780 ggaatgggaa 840 tagcgatggc 900
gggcaacgtg 960 aagcctgagc 1020 1044 



<210> <211> <212> <213>  62 356 PRT Artificial Sequence  <220> <223>
Synthesized construct  <400> 62 Met Ala Ser 1 Ala Ser Val Ile Asp Ser 35
Lys Leu Leu 50 Arg Pile Ser 65 ser Leu Leu Trp Arg Pro Val Glu Pro Lys 115
Ala Pro Glu Leu 130 Pro Lys Asp Thr 



145 Val Val Asp Val Val Asp Gly Val 180 Ser Gin Tyr Asn 195 Leu Gin Asp Trp
210 Ala Ala Leu Pro 225 Pro Arg Glu Thr Lys Asn Ser Asp Ile 275 Tyr Lys Thr
290 Tyr Ser Lys 305 Phe ser Cys Lys Ser Leu Ser 340 His His His His 355
Pro Ser Ser Leu Ser 15 



Arg Ala Ser Gin Ala 30 Pro Gly Lys Ala Pro 45 Thr Gly Val Pro Ser 60 Thr
Leu Thr Ile Ser 80 Cys Gin Gin Val Val 95 Val Glu Ile Lys Arg 110 Cys Pro
Pro Cys Pro 125 Pile Leu Pile Pro Pro Lys 140 Pro Glu Val Thr Cys Val
155160 Val Lys Pile Asn Trp Tyr 175 Thr Lys Pro Arg Glu Glu 190 Val Leu Thr
Val Leu His 205 Lys cys Lys Val Ser Asn Lys 220 Ser Lys Ala Lys Gly Gin Ile
235240 Pro Ser Arg Asp Glu Leu 255 



Val Lys Gly Pile Tyr Pro 270 Asn Gly Gin Pro Glu Asn Asn 285 Ser Asp Gly
Ser Pile Pile Leu 300          Gin Gin Gly Asn Val Arg Trp320 315 Asn His
Tyr Thr Gin Leu His 335 330Ala Val Asp His His Ala Ala 350  <210> 63 <211>
216 <212> PRT <213> cH2/CH3 domain sequence from Swissprot INSERT 18  <400>
63 Pro Glu Leu 1 Lys Asp Thr Val Asp Val 35 Asp Gly Val 50 Tyr Asn Ser 65
Asp Trp Leu 



Leu Pro Ala Arg Glu Pro 115 Lys Asn Gin 130 Asp Ile Ala 145 Lys Thr Thr ser
Lys Leu Ser cys Ser 195 ser Leu Ser 210  Leu Gly Gly Pro Ser Val Phe Leu
Phe Pro Pro Lys Pro 51015 Leu Met Ile ser Arg Thr Pro Glu Val Thr Cys Val
Val 202530 ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val 4045 Glu Val
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin 5560 Thr Tyr Arg Val Val Ser
Val LeU Thr Val Leu His Gin            707580 Asn Gly Lys Glu Tyr Lys Cys
Lys Val Ser Asn Lys Ala 859095 Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
Gin Pro 100105110 Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
120125 Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro ser 



135140 val Glu Trp Glu ser Asn Gly Gin Pro Glu Asn Asn Tyr
150155160 Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 165170175 Thr
Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val phe 180185190 val Met His Gilt
Ala Leu His Asn His Tyr Thr Gin Lys 200205 Leu Ser Pro Gly Lys 215  <210>
64 <211> 17 <212> PRT <213> Artificial Sequence <220> <223> synthesized
construct <220> <221> VARIANT <222> 1 <223> Xaa = X is valine, leucine or
isoleucine. It is preferred that X is valine. <220> <221> VARIANT <222> 6
<223> xaa = X is absent or an amino acid other than cysteine. It is
preferred by X is serine. <400> 64 xaa Glu Pro Lys Ser Xaa Asp Lys Thr His
Thr Cys Pro Pro Cys Pro   151015 Ala <210> 65 <211> 12 <212> PRT <213>
Artificial Sequence 



<220> <223> synthesized construct <400> 65 Thr Lys Val Glu Ile Lys Arg Val
Glu Pro Lys ser 1510  <210> 66 <211> 11 <212> PRT <213> Homo Sapiens <400>
66 Thr Lys Val Asp Lys Arg Val Glu Pro Lys ser 1510 <210> 67 <211> 11 <212>
PRT <213> Artificial Sequence <220> <223> Synthesized construct <400> 67
Thr Lys Val Glu Ile Lys Arg Glu Pro Lys Ser 1510 <210> 68 <211> 324 <212>
DNA <213> Artificial Sequence <220> <223> Synthesized construct  <400> 68
ctgtaggtct tagtgaacgg ccctttcggg gcaaagtcac cttctaaaac ccctggttcc
actgggtcag cccgttcagt gattcgagga cgtcacctag gatgcatgat acctttagtt
aggtaggaga ctcgtaacta ctagatatca accctgtcta gacagttgtc tgcc  gacagacgta
tcaataaatg cgtaggctca aagtgagagt caacacaccg  gacatcctct taaccatggt
acgtttcacc ggtagtcgtc caggaaaatg  



ggcacagtgg 60 cgtctttggt 120 ccagggtagt 180 agacgttgga 240 caagccggtt 300
324 


