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METHODS FOR RECOMBINANT MANUFACTURING OF ANTI-RSV ANTIBODIES

FIELD OF THE INVENTION

The present invention relates to the manufacture of recombinant anti-RSV antibodies, using

production systems which are independent of site-specific integration.

BACKGROUND OF THE INVENTION

Recombinant polyclonal antibodies may be generated by isolating antibody encoding nucleic
acids from donors with an immune response against the desired target, followed by screening
for antibodies which specifically bind the desired target. The polyclonal antibody may be
manufactured in one vessel by an adapted mammalian expression technology, which is based
on site-specific integration of one antibody expression plasmid into the same genomic site of
each cell as described in WO 2004/061104. One example of this type of polyclonal antibodies
is a recombinant polyclonal antibody against Rhesus D (WO 2006/007850). Another example
is a recombinant polyclonal antibody against orthopoxvirus (WO 2007/065433). The use of
site-specific integration results in a cell population where each cell contains one single copy

and where expression levels and growth rates are expected to be relatively uniform.

SUMMARY OF THE INVENTION

The present invention provides alternative methods for production of particular recombinant
polyclonal anti-RSV antibodies, which methods are independent of site-specific integration
and therefore provide increased flexibility with respect to the choice of cell line, while
maintaining the polyclonality of the antibody. In addition, expression levels may be higher

than possible with site-specific integration.

The approach of the present invention is based on random integration of the anti-RSV
antibody encoding genes into host cells, preferably followed by cloning of stably transfected
single cells with desired characteristics. The individual cell clones which each produce an
individual member of the polyclonal anti-RSV antibody are then mixed in order to generate a

polyclonal manufacturing cell line for the production of a polyclonal anti-RSV antibody.

Thus, in a first aspect the invention relates to a polyclonal cell line comprising 2 to n sub-
populations of cells each sub-population expressing one distinct antibody member of a
recombinant polyclonal anti-RSV antibody, the cells comprising at least one expression
construct coding for one distinct antibody member randomly and stably integrated into the
genome, wherein the distinct members of said recombinant polyclonal anti-RSV antibodies

are selected from the group consisting of antibody molecules comprising CDR1, CDR2, and
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CDR3 regions selected from the group of the VH and VL pairs given in Table 3 herein. The
invention also relates to methods for manufacturing recombinant polyclonal anti-RSV
antibody comprising culturing such polyclonal cell line and recovering the polyclonal antibody

from the supernatant.

The antibodies of Table 3 are fully human antibodies isolated from healthy donors that have
been exposed to RSV infection and have raised an immune response against RSV. Therefore
polyclonal antibodies comprising different antibodies from Table 3 reflect the human

polyclonal immune response to RSV.

The present invention allows for the commercial production of a recombinant polyclonal anti-
RSV antibody in one container, e.g. for use in pharmaceutical compositions. One important
feature of the invention is that during the manufacturing process biased expression of the
individual molecules constituting the polyclonal anti-RSV antibody is kept to a low level,
minimizing unwanted batch-to-batch variation and avoiding elimination of members of the

polyclonal anti-RSV antibody during manufacture.

In separate aspects the present invention relates to cell lines and methods for manufacturing
particular monoclonal anti-RSV antibodies using expression systems relying on random

integration of the expression constructs into the genome of the host cells.

Particularly, the invention relates to a cell comprising an expression construct capable of
directing the expression of an anti-RSV antibody selected from the group consisting of
antibodies comprising at least the complementarity-determining-regions (CDRs) of the
antibodies listed in Table 3, wherein the cell comprises at least one expression construct

stably integrated at a random position in the genome.

Such cells may be generated by transfecting cells with an expression construct coding for
said anti-RSV antibody under conditions allowing random integration into the genome of said
cell, and selecting at least one cell with an expression construct integrated stably at a
random position, the expression construct coding for an anti-RSV antibody being selected
from the group consisting of antibodies comprising at least the complementarity-determining-
regions (CDRs) of the antibodies listed in Table 3.

In preferred embodiments the polyclonal cell line is used as a polyclonal manufacturing cell
line and frozen and stored and used as a polyclonal Master Cell Bank (pMCB), from which
samples can be thawed and used for a polyclonal Working Cell Bank (pWCB). For
manufacturing of monoclonal antibody, a monoclonal cell line is used to generate a Master
Cell Bank (MCB) from which a Working Cell Bank (WCB) may be generated.

Definitions

By “protein” or “polypeptide” is meant any chain of amino acids, regardless of length or post-

translational modification. Proteins can exist as monomers or multimers, comprising two or
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more assembled polypeptide chains, fragments of proteins, polypeptides, oligopeptides, or

peptides.

The terms “a distinct member of a recombinant polyclonal antibody” denotes one antibody
molecule of an antibody composition comprising different antibody molecules, where each
antibody molecule is homologous to the other molecules of the composition, but also contains
one or more stretches of variable polypeptide sequence, which is/are characterized by
differences in the amino acid sequence between the individual members of the polyclonal

antibody.

The term “antibody” describes a functional component of serum and is often referred to ei-
ther as a collection of molecules (antibodies or immunoglobulins) or as one molecule (the an-
tibody molecule or immunoglobulin molecule). An antibody molecule is capable of binding to
or reacting with a specific antigenic determinant (the antigen or the antigenic epitope), which
in turn may lead to induction of immunological effector mechanisms. An individual antibody
molecule is usually regarded as monospecific, and a composition of antibody molecules may
be monoclonal (i.e., consisting of identical antibody molecules) or polyclonal (i.e., consisting
of different antibody molecules reacting with the same or different epitopes on the same an-
tigen or even on distinct, different antigens). Each antibody molecule has a unique structure
that enables it to bind specifically to its corresponding antigen, and all natural antibody mole-
cules have the same overall basic structure of two identical light chains and two identical
heavy chains. Antibodies are also known collectively as immunoglobulins. The terms antibody
or antibodies as used herein are also intended to include chimeric and single chain antibo-
dies, as well as binding fragments of antibodies, such as Fab, Fv fragments or scFv frag-

ments, as well as multimeric forms such as dimeric IgA molecules or pentavalent IgM.

The term “polyclonal antibody” describes a composition of different antibody molecules which
is capable of binding to or reacting with several different specific antigenic determinants on
the same or on different antigens. Usually, the variability of a polyclonal antibody is thought
to be located in the so-called variable regions of the polyclonal antibody. However, in the
context of the present invention, polyclonality can also be understood to describe differences
between the individual antibody molecules residing in so-called constant regions, e.g., as in
the case of mixtures of antibodies containing two or more antibody isotypes such as the hu-
man isotypes IgG1, IgG2, IgG3, IgG4, IgAl, IgA2, IgM, IgD, and IgE, or the murine isotypes
IgG1, IgG2a, IgG2h, IgG3, and IgA.

The term “immunoglobulin” commonly is used as a collective designation of the mixture of
antibodies found in blood or serum, but may also be used to designate a mixture of antibo-

dies derived from other sources.

The term “immunoglobulin molecule” denotes an individual antibody molecule, e.g., as being

a part of immunoglobulin, or part of any polyclonal or monoclonal antibody composition.
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The term “a library of variant nucleic acid molecules” is used to describe the collection of
nucleic acid molecules, which collectively encode a “recombinant polyclonal anti-RSV-
antibody”. When used for transfection, the library of variant nucleic acid molecules is
contained in a library of expression vectors. Such a library typically have at least 3, 5, 10,
20, 50, 1000, 10%, 10° or 10° distinct members.

As used herein the term “distinct nucleic acid sequence” is to be understood as a nucleic acid
sequence which may encode different polypeptide chains that together constitute the anti-
RSV antibody. Where the distinct nucleic acid sequence is comprised of more than one
encoding sequence, these sequences may be in the form of a dicistronic transcription unit or
they may be operated as two separate transcriptional units if operably linked to suitable
promoters. Likewise the use of tri- and quattrocistronic transcription units is conceivable if a
selection marker is included into a transcriptional unit together with a nucleic acid coding for
an antibody or a sub-unit thereof. Preferably, a distinct nucleic acid sequence of the present
invention is part of a nucleic acid molecule such as e.g. a vector. When introduced into the
cell, the genes, which together encode the fully assembled antibody, reside in the same

vector, thus being linked together in one nucleic acid sequence.

As used herein, the term “vector” refers to a nucleic acid molecule into which a nucleic acid
sequence can be inserted for transport between different genetic environments and/or for
expression in a host cell. If the vector carries regulatory elements for transcription of the
nucleic acid sequence inserted in the vector (at least a suitable promoter), the vector is
herein called “an expression vector”. In the present specification, “phagemid vector” and
“phage vector” are used interchangeably. The terms “plasmid” and “vector” are used
interchangeably. The invention is intended to include such other forms of vectors, which
serve equivalent functions for example plasmids, phagemids and virus genomes or any
nucleic acid molecules capable of directing the production of a desired protein in a proper
host.

The term “each member of the library of vectors” is used to describe individual vector
molecules with a distinct nucleic acid sequence derived from a library of vectors, where the

nucleic acid sequence encodes one member of the recombinant polyclonal antibody.

The term “transfection” is herein used as a broad term for introducing foreign DNA into a cell.
The term is also meant to cover other functional equivalent methods for introducing foreign
DNA into a cell, such as e.g., transformation, infection, transduction or fusion of a donor cell

and an acceptor cell.

The term “selection” is used to describe a method where cells have acquired a certain char-
acteristic that enable the isolation from cells that have not acquired that characteristic. Such
characteristics can be resistance to a cytotoxic agent or production of an essential nutrient,

enzyme, or color.



10

15

20

25

30

35

WO 2009/030237 PCT/DK2008/050218

IZ2BA\

The terms “selectable marker gene”, “selection marker gene”, “selection gene” and “*marker
gene” are used to describe a gene encoding a selectable marker (e.g., a gene conferring re-
sistance against some cytotoxic drug such as certain antibiotics, a gene capable of producing
an essential nutrient which can be depleted from the growth medium, a gene encoding an
enzyme producing analyzable metabolites or a gene encoding a colored protein which for
example can be sorted by FACS) which is co-introduced into the cells together with the

gene(s) coding for the anti-RSV antibody.

The term “recombinant protein” is used to describe a protein that is expressed from a cell line

transfected with an expression vector comprising the coding sequence of the protein.

As used herein, the term “operably linked” refers to a segment being linked to another seg-
ment when placed into a functional relationship with the other segment. For example, DNA
encoding a signal sequence is operably linked to DNA encoding a polypeptide if it is ex-
pressed as a leader that participates in the transfer of the polypeptide to the endoplasmic
reticulum. Also, a promoter or enhancer is operably linked to a coding sequence if it stimu-
lates the transcription of the sequence.

The term “promoter” refers to a region of DNA involved in binding the RNA polymerase to

initiate transcription.

The term “head-to-head promoters” refers to a promoter pair being placed in close proximity
so that transcription of two gene fragments driven by the promoters occurs in opposite direc-
tions. A head-to-head promoter can also be constructed with a stuffer composed of irrelevant
nucleic acids between the two promoters. Such a stuffer fragment can easily contain more

than 500 nucleotides.

An “antibiotic resistance gene” is a gene encoding a protein that can overcome the inhibitory
or toxic effect that an antibiotic has on a cell ensuring the survival and continued proliferation
of cells in the presence of the antibiotic.

The term “internal ribosome entry site” or "IRES” describes a structure different from the
normal 5’ cap-structure on an mRNA. Both structures can be recognized by a ribosome to
initiate scanning for an AUG codon to initiate translation. By using one promoter sequence
and two initiating AUG’s, a first and a second polypeptide sequence can be translated from a
single mRNA. Thus, to enable co-translation of a first and a second polynucleotide sequence
from a single bi-cistronic mMRNA, the first and second polynucleotide sequence can be tran-
scriptionally fused via a linker sequence including an IRES sequence that enables translation
of the polynucleotide sequence downstream of the IRES sequence. In this case, a transcribed
bi-cistronic RNA molecule will be translated from both the capped 5’ end and from the inter-
nal IRES sequence of the bi-cistronic RNA molecule to thereby produce both the first and the

second polypeptide.
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The term “inducible expression” is used to describe expression that requires interaction of an
inducer molecule or the release of a co-repressor molecule and a regulatory protein for ex-

pression to take place.
The term “constitutive expression” refers to expression which is not usually inducible.

The term “scrambling” describes situations where two or more distinct members of a poly-
clonal protein comprised of two different polypeptide chains, e.g. from the immunoglobulin
superfamily, is expressed from an individual cell. This situation may arise when the individual
cell has integrated, into the genome, more than one pair of gene segments, where each pair
of gene segments encode a distinct member of the polyclonal protein. In such situations un-
intended combinations of the polypeptide chains expressed from the gene segments can be
made. These unintended combinations of polypeptide chains might not have any therapeutic
effect.

The term “Vy-V. chain scrambling” is an example of the scrambling defined above. In this
example the Vy and V| encoding gene segments constitute a pair of gene segments. The
scrambling occurs when unintended combinations of V, and V. polypeptides are produced
from a cell where two different Vy and V| encoding gene segment pairs are integrated into
the same cell. Such a scrambled antibody molecule is not likely to retain the original specifi-
city, and thus might not have any therapeutic effect.

The term “recombinant polyclonal manufacturing cell line” refers to a population of protein
expressing cells that are transfected with a library of variant nucleic acid sequences such that
the individual cells, which together constitute the recombinant polyclonal manufacturing cell
line, carry one or more copies of a distinct nucleic acid sequence, which encodes one member
of the recombinant polyclonal anti-RSV antibody, and one or more copies are integrated into
the genome of each cell. The cells constituting the recombinant polyclonal manufacturing cell
line are selected for their ability to retain the integrated distinct nucleic acid sequence, for
example by antibiotic selection. Cells which can constitute such a manufacturing cell line can
be for example bacteria, fungi, eukaryotic cells, such as yeast, insect cells or mammalian
cells, especially immortal mammalian cell lines such as CHO cells, COS cells, BHK cells,
myeloma cells (e.g., Sp2/0 cells, NSO, YB2/0), NIH 3T3, and immortalized human cells, such
as Hela cells, HEK 293 cells, or PER.C®6.

The term “bias” is used to denote the phenomenon during recombinant polyclonal protein
production, wherein the composition of a polyclonal vector, polyclonal cell line, or polyclonal
protein alters over time due to random genetic mutations, differences in proliferation kinetics
between individual cells, differences in expression levels between different expression con-

struct sequences, or differences in the cloning efficiency of DNA.
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The term “RFLP” refers to “restriction fragment length polymorphism”, a method whereby the
migratory gel pattern of nucleic acid molecule fragments is analyzed after cleavage with

restriction enzymes.
The term 5" UTR” refers to a 5’ untranslated region of the mRNA.

The term “conditions avoiding site specific integration” refers to a transfection process which
does not include any of the possible ways to obtain site specific integration. Site specific
integration can e.g. be achieved using a combination of a recombinase and a recognition site
for the recombinase in a chromosome of the host cell. The recombinase may also be
covalently linked to a nucleotide stretch recognising a particular site in a chromosome. Site-
specific integration can also be achieved - albeit at a lower efficiency - using homologous
recombination. Avoiding site-specific integration will often result in integration at random

positions throughout the genome of the host cell, if integration vectors are used.

The term “random integration” refers to integration of an expression vector into the genome
of a host cell at positions that are random. The dictionary meaning of random is that there
are equal chances for each item, in this case integration site. When transfecting cells all
integration sites do not represent absolutely equal chances of integration as some parts of
the chromosomes are more prone to integration events than others. When nothing is done to
guide the expression vector to a particular integration site, it will integrate at positions that
are random within the group of possible integration sites. Therefore, “random integration” in
the context of the present invention is to be understood as a transfection procedure where
nothing is done to guide the expression construct to a predetermined position. The absence
of means to guide the expression vector to a predetermined position suffices to ensure
“random integration”. Thereby integration site(s) will vary from cell to cell in a transfected

population, and the exact integration site(s) can be regarded unpredictable.

The term “stably integrated” refers to integration of an expression vector into the genome of
a host cell, wherein the integration remains stable over at least 20, more preferably 30, more

preferably 40, more preferably 50, such as 75, for example 100 generations or more.

Abbreviations: “CMV"” = (human) Cytomegalo Virus. “AdMLP” = Adenovirus Major Late
Promoter. SV40 poly A = Simian Virus 40 poly A sighal sequence. GFP = Green Flourescent
Proteins. TcR = T cell receptor. ELISA = Enzyme-Linked Immunosorbent Assay. LTR= Long

Terminal Repeat.

DESCRIPTION OF THE DRAWINGS
Figure 1. Schematic overview of the process for generating a polyclonal cell bank.

The figure schematically illustrates the steps required to obtain a polyclonal cell bank, e.g. a

polyclonal master cell bank. a) illustrates different expression vectors Ab.;, Ab.,, Ab.3, etc
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each encoding a different and distinct member of the polyclonal anti-RSV antibody. b)
illustrates the host cells to be transfected with the expression vectors. c) illustrates
integration of the expression vectors at different positions and in different copy numbers in
individual cells. d) illustrates selection of cellular clones for each of the members of the
polyclonal anti-RSV antibody. In this particular case, for ease of illustration, only one clone
per distinct member of the polyclonal anti-RSV antibody is shown. Step e) illustrates mixing

of the clones selected in step d) to generate a polyclonal cell bank.

Figure 2a. Prototype vector encoding heavy and light chain. The elements are as follows:

e two identical head-to-head human CMV promoters with a spacer element (stuffer) in
between

e coding regions for heavy (VH + IgG1 constant region) and light chain (kappa)
¢ bGH polyA=bovine growth hormone polyadenylation sequence

e 5SV40 polyA=5SV40 polyadenylation sequence

e Genomic leaders for heavy and light chain

e IRES + DHFR=ECMYV internal ribosome entry site and the mouse dihydrofolate
reductase cDNA

e pUC ori=pUC origin of replication

¢ bla, amp=ampicilline resistance gene

Figure 2b. E1A expression vector pML29. The vector is based on pcDNA3.1+ (Invitrogen)

The elements are as follows:
CMV=human CMV promoter

Ela=cDNA for adenovirus type 5 13S transactivator

bGH polyA=bovine growth hormone polyadenylation region
SV40EP=5V40 early promoter

Neo=the neo resistance gene

SV40 polyA=SV40 polyadenylation region
AMP=[3-lactamase gene encoding ampicillin resistance

Figure 3. SDS-PAGE under reducing (lanes 2-5) and non-reducing conditions (lanes 8 -11) of
purified Sym003 antibodies 818-4 (lanes 2 and 8), 810-7 (lanes 3 and 9), 824-7 (lanes 4 and
10), and 824-18 (lanes 5 and 11). 1 - 8 ug purified protein was applied onto the gel. The
suffixes (-4, -7, -7, -18) denote cellular clones expressing the antibodies.

DETAILED DESCRIPTION OF THE INVENTION

The recombinant polyclonal anti-RSV antibody expression system
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The present invention provides methods for the consistent manufacturing of recombinant
polyclonal anti-RSV antibody. Such antibodies include complete antibodies, Fab fragments, Fv
fragments, and single chain Fv (scFv) fragments. In particular, it is contemplated that the
present invention can be used for large-scale manufacturing and production of recombinant

therapeutic polyclonal anti-RSV antibodies.

One of the major advantages of the manufacturing method of the present invention is that all
the members constituting the recombinant polyclonal anti-RSV antibody can be produced in
one or a few bioreactors or equivalents thereof. Further, the recombinant polyclonal anti-RSV
antibody composition can be purified from the reactor as a single preparation without having
to separate the individual members constituting the recombinant polyclonal anti-RSV
antibody during the process. The technology as described herein generally can produce a
polyclonal anti-RSV antibody with many individual members, in principle without an upper
limit.

The host cell line used is preferably a mammalian cell line comprising those typically used for
biopharmaceutical protein expression, e.g., CHO cells, COS cells, BHK cells, myeloma cells
(e.g., Sp2/0 cells, NSO, YB2/0), NIH 3T3, and immortalized human cells, such as Hela cells,
HEK 293 cells, or PER.C6. In the present invention CHO cells were used, more particularly a
modified DG44 clone. The choice of this particular cell line has been made because CHO cells
are widely used for recombinant manufacture of antibodies and because the DG44 clone can
be used in combination with the metabolic selection marker DHFR, which additionally allows
for amplification of the encoded gene. The DG44 cell line has been modified by tranfection
and subcloned. This has been done to increase the overall yield. The sub-cloned cell line is a
very stable cell line providing cell clones having uniform growth rates and uniform and high

expression levels for different anti-RSV antibodies.

BHK-21 cells or dhfr-minus mutants of CHO such as CHO-DUKX-B11 or DG44 or CHO-S or
CHO-K1, are preferred mammalian cells for the practice of this invention. These cells are well
known in the art and widely available, for example, from the American Type Culture
Collection, (A.T.C.C.) Rockville, Md. (BHK-21) or from Dr. Lawrence Chasin, Columbia
University, New York (CHO DUKX-B11 or DG44). These cells adapt well to growth in
suspension cultures and/or can grow under low serum concentrations and can be used in

conjunction with the DHFR selection marker.

Consequently, a person of ordinary skill in the art would be able to substitute the DG44 clone
with other clones and substitute CHO cells with other mammalian cells as described, or even
utilize other types of cells, including plant cells, yeast cells, insect cells, fungi and bacteria.

Thus the choice of cell type is not intended to be limiting to the invention.

The recombinant polyclonal anti-RSV antibody of the present invention is intended to cover a

anti-RSV antibody composition comprising different, but homologous anti-RSV antibody
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molecules, which are naturally variable, meaning that, in preferred embodiments, the anti-

RSV antibody comprises a naturally occurring diversity.

In the broadest aspect the polyclonal cell line comprises 2 to n sub-populations of cells each
sub-population expressing one distinct antibody member of a recombinant polyclonal anti-
RSV antibody, the cells comprising at least one expression construct coding for one distinct
antibody member randomly and stably integrated into the genome, wherein the distinct
members of said recombinant polyclonal anti-RSV antibodies are selected from the group
consisting of antibody molecules comprising CDR1, CDR2, and CDR3 regions selected from

the group of the VH and VL pairs given in Table 3 herein.

The antibodies with the CDR sequences of Table 3 were isolated from healthy adults that
have been exposed to RSV infection. Therefore the antibodies reflect the natural human
immune response to RSV infection and combinations of antibodies based on these specific

antibodies can be made to mirror the natural human immune response.

Preferred combinations of antibodies from Table 3 are constituted by the antibody
compositions 1 to 56 in Table 6 herein. All of the antibody combinations of Table 6 herein
have been tested for in vitro neutralization against one or more RSV strains and many are

very potent.

Particularly preferred are antibody combinationswherein the distinct members are combined
as in any one of the antibody compositions 2, 9, 13, 17, 18, 28, 33, and 56 in Table 6 herein,
even more preferably any one of the antibody compositions 28, 33, and 56. These
combinations are very potent, and have been tested in an animal model of RSV infection.
They are are capable of reducing lung virus load significantly when administered

prophylactically.

In other embodiments the distinct members of the polyclonal antibody are selected from the
group consisting of antibodies comprising the VH and VL sequences of clones 735, 736, 744,
793, 795, 796, 799, 800, 801, 804, 810, 811, 812, 814, 816, 817, 818, 819, 824, 825, 827,
829, 830, 831, 835, 838, 841, 853, 855, 856, 857, 858, 859, 861, 863, 868, 870, 871, 880,
881, 884, 886, 888, and 894 as defined herein.

In preferred embodiments, the distinct members are selected from the group consisting of
antibodies from clones 793, 800, 810, 816, 818, 819, 824, 825, 827, 831, 853, 855, 856,
858, 868, 880, 888, and 894, and antibodies including the CDRs of said antibodies. These
antibodies have been tested as monoclonal antibodies in virus neutralisation assays against

one or more RSV isolates (Table 5).

Modified CHO cells comprising randomly integrated expression constructs have been prepared
for expression of the following antibodies comprising the VH and VL sequences of clones 810,
818, 819, 824, 825, 827, 858, 894, 793, 816, 853, 855, and 856. These antibodies have
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been tested in several combinations in Table 6 and are preferred antibodies for making a

polyclonal anti-RSV antibody.

Particularly preferred antibodies for inclusion into a polyclonal anti-RSV antibody are the
antibody encoded by clone 824 or an antibody with the CDRs of clone 824; and the antibody
encoded by clone 810 or an antibody with the CDRs of clone 810.

In order to obtain a potent anti-RSV antibody it is preferable that the polyclonal anti-RSV
antibody comprises at least one distinct antibody molecule capable of binding the F protein,
and at least one distinct antibody molecule capable of binding the G-protein. More preferably
it includes at least two antibodies targeting the F-protein and two antibodies targeting the G-
protein. Even more preferably, the composition comprises at least 3 antibodies against each

of the two target proteins, F and G.

The polyclonal antibody may comprise 2 or more antibodies, such as preferably 3 or more,
for example 4 or more, such as 5 or more, for example 6 or more, such as 7 or more, for
example 8 or more, such as 9 or more, for example 10 or more, such as 15 or more, for
example 20 or more, such as 25 or more, for example 30 or more, such as 40 or more, for

example 50 or more.

As the number of distinct antibody molecules in the polyclonal antibody increases the
concentration of each antibody in the final product is reduced assuming that an equal amount
of each antibody is present. Furthermore, with increasing numbers of antibodies expressed
by a polyclonal cell line, the risk that one of the antibodies is lost during manufacture
increases. Therefore, the polyclonal antibody preferably comprises less than 50 antibodies,
such as less than 40 antibodies, for example less than 30 antibodies, such as less than 25

antibodies, for example less than 20 antibodies or even less than 15 antibodies.

In the context of the present invention, variability in the polypeptide sequence (the polyclo-
nality) can also be understood to describe differences between the individual antibody mole-
cules residing in so-called constant regions or C regions of the antibody polypeptide chains,
e.d., as in the case of mixtures of antibodies containing two or more different antibody iso-
types, such as the human isotypes I1gG1, IgG2, 1gG3, 1gG4, IgAl, IgA2, IgM, IgD, and IgE.
Thus, a recombinant polyclonal anti-RSV antibody may comprise antibody molecules that are
characterized by sequence differences between the individual antibody molecules in the
variable region (V region) or in the constant region (C region) or both. Preferably, the
antibodies are of the same isotype, as this eases the subsequent purification considerably. It
is also conceivable to combine antibodies of e.g. isotype IgG1, IgG2, and IgG4, as these can
all be purified together using Protein A affinity chromatography. In a preferred embodiment,
all antibodies constituting the polyclonal antibody have the same constant region to further

facilitate purification. More preferably, the antibodies have the same constant region of the
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heavy chain. The constant region of the light chain may also be the same across distinct
antibodies.

Polyclonality in the so-called constant region, particularly the heavy chain of the antibodies,
is of interest with regard to therapeutic application of antibodies. The various immunoglobulin
isotypes have different biological functions (summarized in Table 1), which might be desi-
rable to combine when utilizing antibodies for treatment because different isotypes of immu-
noglobulin may be implicated in different aspects of natural immune responses (Canfield and
Morrison 1991. J.Exp.Med. 173, 1483-91; Kumpel et al. 2002. Transfus.Clin.Biol. 9, 45.-53;
Stirnadel et al. 2000. Epidemiol. Infect.124, 153-162).

Table 1: Biological functions of the human immunoglobulin isotypes

Human Immunoglobulin

IgG; | IgG, | IgGs IgG, | IgA; | IgA; | IgM IgD IgE
Classical_comple— T saaqa |4 . - ettt |- -
ment activation
Alternate_ cor_nple— + + 4 taa |4 _ - + -
ment activation
Placental transfer + ++ + ++ - - - - -
Bacterial lysis + + + + +++ | +++ | + ? ?
Macrophage/c_)thfar + _ + 4 4 + _ _ -
phagocytes binding
Mast cell/basophils ) _ . _ - - - - -
binding
Staphylococcal Pro- _ - . - - -
tein A reactivity + + +

Clonal Diversity

Clonal diversity of the cell line may be analyzed by RFLP on isolated clones from a pool of
cells expressing a recombinant polyclonal protein. Sequencing of (RT)-PCR products
represents another possibility to analyse clonal diversity. The diversity can also be analyzed
by functional tests (e.g., ELISA) on the recombinant polyclonal anti-RSV antibody produced
by the cell line. WO 2006/007853 discloses methods for characterization of a polyclonal cell
line and a polyclonal protein. These methods can be used for analyzing the clonal diversity of

the cell line and the resulting polyclonal anti-RSV antibody.

Clonal bias (i.e., a gradual change in the content of the individual antibodies constituting the
polyclonal antibody), if it exists, can be estimated by comparing the clonal diversity of the
initial library, used for transfection, with the diversity found in the pool of cells (cell line) ex-

pressing the recombinant polyclonal anti-RSV antibody.
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Clonal diversity may be assessed as the distribution of individual members of the polyclonal
anti-RSV antibody. This distribution can be assessed as the total number of different
individual members in the final polyclonal anti-RSV antibody composition compared to the
number of different encoding sequences originally introduced into the cell line during
transfection. In this case sufficient diversity is considered to be acquired when at least 50%
of the encoding sequences originally used in the transfection can be identified as different
individual members of the final polyclonal anti-RSV antibody, preferably at least 75%, more
preferably at least 80%, more preferably at least 90%, such as at least 95%, 97%, 98% or
99%. Expressed in another way, clonal diversity can be considered sufficient if only 1
member of the polyclonal anti-RSV antibody is lost during manufacture, of if 2, 3, 4 or 5

members are lost.

Preferably, the distribution of individual members of the polyclonal composition is assessed
with respect to the mutual distribution among the individual members. In this case sufficient
clonal diversity is considered to be acquired if no single member of the anti-RSV antibody
composition constitutes more than 75 % of the total amount of protein in the final polyclonal
anti-RSV antibody composition. Preferably, no individual member exceeds more than 50%,
even more preferred 25 % and most preferred 10% of the total amount of antibody in the
final polyclonal anti-RSV antibody composition. The assessment of clonal diversity based on
the distribution of the individual members in the polyclonal anti-RSV antibody composition
can be performed by RFLP analysis, sequence analysis and protein analysis such as the

approaches described later on for characterization of a polyclonal anti-RSV antibody.

Clonal diversity may also be defined by setting a predefined relative amount of each antibody
in the final product. For a polyclonal antibody with 10 distinct antibodies, the predefined
relative amount may be e.g. 10% for each antibody. The predefined relative amount may
also be different for each distinct antibody. Clonal diversity can then be said to be sufficient if
the amount of a distinct antibody in the produce differs less than 75% from the predefined
relative amount. Preferably less than 50%, even more preferred less than 25%, and most

preferred less than 10% from the predefined relative amount.

Clonal diversity may be reduced as a result of clonal bias which can arise a) as a result of
differences in expression level, b) as a result of variations in cellular proliferation. If such
biases arise, each of these sources of a loss of clonal diversity may be remedied by minor

modifications to the methods as described herein.

It is possible that variations in cellular proliferation rates of the individual cells in the cell line
could, over a prolonged period of time, introduce a bias into the recombinant polyclonal anti-
RSV antibody expression, increasing or reducing the presence of some members of the

recombinant polyclonal protein expressed by the cell line. As the present methods are based

on random integration into the genome of the host cell, both the position and the copy
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number vary between members of the polyclonal cell line. This may give rise to differences in
proliferation rate and expression level among clones. By selecting cellular clones with similar
proliferation rate this problem is minimized. A further possibility is to use more than one
clone for each member of the polyclonal protein. The compositional stability may be
increased if e.g. between 3 and 5 clones expressing a single member of the polyclonal protein

is used compared to only one clone for each member of the polyclonal anti-RSV antibody.

Cells expressing one distinct member of the recombinant polyclonal protein is preferably
derived from 1 or more cloned cells, such as from 2 or more, for example from 3 or more,
such as from 4 or more, for example from 5 or more, such as from 6 or more, for example
from 7 or more, such as from 8 or more, for example from 9 or more, such as from 10 or
more for example 11 or more, such as 12 or more, for example 13 or more, such as 14 or
more, for example 15 or more, such as 16 or more, for example 17 or more, such as 18 or
more, for example 19 or more, such as 20 or more, for example 21 or more, such as 22 or
more, for example 23 or more, such as 24 or more, for example 25 or more, such as 26 or
more, for example 27 or more, such as 28 or more, for example 29 or more, such as 30 or
more, for example 35 or more, such as 40 or more, for example 45 or more, such as 50 or
more, for example 60 or more, such as 70 or more, for example 80 or more, such as 90 or
more, for example 100 or more. For most purposes the number of cloned cells is less than

50, for example less than 20, such as less than 15, for example less than 10.

Another way to address this issue is to use one or more selection criteria to ensure that the
cells are uniform within certain pre-set limits with respect to one or more criteria selected
from the group consisting of growth rate, doubling time, expression level, production level,
stability of production over time, viability, hardiness, robustness, morphology, and copy
number.

One reason for variations in proliferation rates could be that the population of cells
constituting the starting cell line used for the initial transfection is heterogeneous. It is known
that individual cells in a cell line develop differently over a prolonged period of time. To
ensure a more homogeneous starting material, sub-cloning or repeated sub-cloning of the
cell line prior to transfection with the expression vectors may be performed using a limiting
dilution of the cell line down to the single cell level and growing each single cell to a new

population of cells (so-called cellular sub-cloning by limiting dilution).

An alternative and preferred method for single cell cloning to ensure a well defined cell
population is to use fluorescence activated cell sorting (FACS) after the transfection but prior
to the selection procedure. Fluorescence labeled antibodies can be used to enrich for highly
productive cells derived from a pool of cells transfected with IgG constructs (Brezinsky et al.
J. 2003. Immunol Methods 277, 141-155). The advantage of using FACS sorting is that the
method combines single cell cloning (by sorting single cells into wells), while simultaneously

providing information about the expression level of each single cell. To further improve the
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sorting procedure, a viability stain can be included so that dead or dying cells are discarded.
The FACS procedure subjects cells to rather severe conditions including shear stress. This
means that indirectly cells are selected for resistance to such conditions. Furthermore, the

FACS procedure is automated allowing for sorting of a high number of single cells.

The FACS method can also be used to sort cells expressing similar levels of immunoglobulin,
thereby creating a homogenous cell population with respect to productivity. Likewise, by u-
sing labeling with the fluorescent dye 5,6-carboxylfluorescein diacetate succinimidyl ester

(CFSE) cells showing similar proliferation rates can be selected by FACS methods.

An important embodiment of the present invention is the generation of one or more cloned
cell lines for each member of the polyclonal anti-RSV antibody. The generation of single cell
clones may be carried out using any one of a number of standard techniques. However, it has
turned out that FACS cell sorting where cells are selected for viability and IgG levels and are
sorted individually into wells has consistently turned out to provide stable clones suitable for
preparing a polyclonal working cell bank. Individual clones are preferably selected after a
certain number of days in culture under selection pressure following the cell sorting. As
clones are selected on the same day following sorting, the growth rate of the clones will be
relatively uniform. In addition to this, colonies are inspected visually to discard clones with
gross changes in morphology and low growth rates compared to the original untransfected
cell line. Finally, the level of antibody expression can be assayed using e.g. ELISA or other
analytical techniques and clones with high and relatively uniform expression levels can be

selected.

Even if a proliferation rate-induced bias does develop, the loss or over-representation of indi-
vidual members may not necessarily be critical, depending on the diversity requirements of

the final recombinant polyclonal protein product and the stability of the diversity over time.
Recombinant monoclonal anti-RSV manufacturing system

The invention also relates to cell lines for expression of certain monoclonal anti-RSV
antibodies. Much of what is stated about establishment of cell lines, selection of cells, design
of vectors, cloning strategies, culturing of cells, and recovery of antibody for polyclonal

antibodies also relates to the monoclonal aspects of the invention.

In the broadest "monoclonal” aspect the invention relates to a cell comprising an expression
construct capable of directing the expression of an anti-RSV antibody selected from the group
consisting of antibodies comprising at least the complementarity-determining-regions (CDRs)
of the antibodies listed in Table 3, wherein the cell comprises at least one expression

construct stably integrated at a random position in the genome.

Such cells may be generated by transfecting a cell with an expression construct coding for

said anti-RSV antibody as defined above under conditions allowing random integration into
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the genome of said cell, and selecting at least one cell with an expression construct
integrated stably at a random position. Transfection under such conditions often leads to
integration of two or more expression constructs at random positions into the genome of the

host cell.

In order to make full use of the random integration transfection and/or selection may be
carried out under conditions favouring amplification of the expression construct and resulting

in even higher expression levels.

In certain embodiments, the monoclonal anti-RSV antibody is selected from the group
consisting of antibodies which include the CDRs from the V, and V_ sequence pairs of clones
735, 736, 744, 793, 795, 796, 799, 800, 801, 804, 810, 811, 812, 814, 816, 817, 818, 819,
824, 825, 827, 829, 830, 831, 835, 838, 841, 853, 855, 856, 857, 858, 859, 861, 863, 868,
870, 871, 880, 881, 884, 886, 888, and 894. The V, and light chain sequences for these

clones are given herein.

In preferred embodiments the monoclonal anti-RSV antibody is selected from the group
consisting of antibodies from clones 793, 800, 810, 816, 818, 819, 824, 825, 827, 831, 853,
855, 856, 858, 868, 880, 888, and 894, and antibodies including the CDRs of said antibodies.

Even more preferred, the monoclonal anti-RSV antibody is selected from the group consisting
of antibodies from clones 793, 800, 810, 818, 819, 824, 825, 827, 831, 853, 858, 888, and
894.

Particularly preferred are monoclonal antibodies wherein the CDRs are from clone 810 and
even more preferred monoclonal antibodies, wherein the CDRs are from clone 824. Both
antibodies have shown superior virus neutralisation potency and have are also superior when

tested in an animal model of RSV infection.
The host cell

Host cells can be generated from any cell which can integrate DNA into their chromosomes or
retain extra-chromosomal elements such as mini-chromosomes, YACs (Yeast artificial
chromosomes), MACs (Mouse artificial chromosomes), or HACs (Human artificial
chromosomes). MACs and HACs are described in detail in WO 97/40183, hereby incorporated
by reference. Preferably mammalian cells such as CHO cells, COS cells, BHK cells, myeloma
cells (e.g., Sp2/0, YB2/0 or NSO cells), fibroblasts such as NIH 3T3, and immortalized human
cells, such as Hela cells, HEK 293 cells, or PER.C6, are used. However, non-mammalian
eukaryotic or prokaryotic cells, such as plant cells, insect cells, yeast cells, fungi, E. coli etc.,
can also be employed. The same host cells can be used for mono- and polyclonal antibody

expression.

In one embodiment of the present invention, the cell line which is to be used as starting ma-

terial is sub-cloned by performing a so-called limiting dilution of the cell line down to a single
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cell level, followed by growing each single cell to a new population of cells prior to transfec-

tion with the library of vectors. Such sub-cloning can also be performed later in the process

of selecting the right cell line, if desired. Other methods for single cell cloning include: FACS
cloning (Brezinsky et al. J. 2003. Immunol Methods 277, 141-155), LEAP™ technology (from
Cyntellect, San Diego, California, USA), and ClonePix (from Genetix, UK).

The vector for integration

A suitable vector comprises a suitable selection gene. Suitable selection genes for use in
mammalian cell expression include, but are not limited to, genes enabling for nutritional
selection, such as the thymidine kinase gene (TK), glutamine synthetase gene (GS),
tryptophan synthase gene (trpB) or histidinol dehydrogenese gene (hisD). Further, selection
markers are antimetabolite resistance genes conferring drug resistance, such as the
dihydrofolate reductase gene (dhfr) which can be selected for with hypoxanthine and
thymidine deficient medium and further selected for with methotrexate, the xanthine-guanine
phosphoribosyltransferase gene (gpt), which can be selected for with mycophenolic acid, the
neomycin phosphotransferase gene (neo) which can be selected for with G418 in eukaryotic
cell and neomycin or kanamycin in prokaryotic cells, the hygromycin B phosphotransferase
(hyg, hph, hpt) gene which can be selected for with hygromycin, the puromycin N-acetyl-
transferase gene (pac) which can be selected with puromycin or the Blasticidin S deaminase
gene(Bsd) which can be selected with blasticidin, the Zeocin resistance gene (Sh ble) which
mediates resistance towards Zeocin and Bleomycin. Finally, genes encoding proteins that en-
ables sorting e.g. by flow cytometry can also be used as selection markers, such as green
fluorescent protein (GFP), the nerve growth factor receptor (NGFR) or other membrane pro-

teins, or beta-galactosidase (LacZ).

The selection marker may be located on a separate expression vector, thus performing co-
transfection with an expression vector coding for the selection marker and one or more
expression vector(s) coding for the anti-RSV antibody or subunits of an anti-RSV antibody.
The selection marker may also be located in the expression vector coding for the antibody. In
this latter case, the selection marker is preferably located on a transcript which also encodes
the antibody or one of its sub-units. This can be done e.g. using an IRES construct. In the
case of an antibody, the selection marker is preferably located on the transcript which

encodes the largest sub-unit, such as for example the heavy chain of an antibody.

The vector for integration of the antibody gene further comprises DNA encoding one member
of the recombinant polyclonal anti-RSV antibody, preceded by its own mammalian promoter
directing expression of the protein. The DNA encoding the chains of the anti-RSV antibody
can be preceded by their own mammalian promoter directing high levels of expression (bi-
directional or uni-directional) of each of the chains. In a bi-directional expression a head-to-

head promoter configuration in the expression vector can be used and for a uni-directional
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expression two promoters or one promoter combined with e.g., an IRES sequence can be
used for expression. A bi-cistronic expression vector with two different subunits encoded by

the same transcript and separated by an IRES sequence is likewise conceivable.

Suitable head-to-head promoter configurations are for example, but not limited to, the
AdMLP promoter together with the mouse metallothionein-1 promoter in both orientations,
the AAMLP promoter together with the elongation factor-1 promoter in both orientations or
the CMV promoter together with the MPSV promoter in both orientations, or the CMV

promoter used in both orientations.

In the case of antibodies, experience has shown that the amount of heavy chain expressed
by a cell should not exceed the amount of light chain. Therefore, the promoter directing
expression of the light chain is preferably at least as strong as the promoter directing
expression of the heavy chain.

A nucleic acid sequence encoding a functional leader sequence can be included in the expres-
sion vector to direct the gene product to the endoplasmic reticulum or a specific location
within the cell such as an organelle. A strong polyadenylation signal can be situated 3’ of the
protein-encoding DNA sequence. The polyadenylation signal ensures termination and
polyadenylation of the nascent RNA transcript and is correlated with message stability. The
DNA encoding a member of the recombinant polyclonal anti-RSV antibody can, for example,
encode both the heavy and light chains of an antibody or antibody fragments, each gene se-
quence optionally being preceded by their own mammalian promoter elements and/or fol-

lowed by strong poly A signals directing high level expression of each of the two chains.

The expression vector for integration can carry additional transcriptional regulatory elements,
such as enhancers, anti-repressors, or UCOE (ubiquitous chromatin opening elements) for in-
creased expression at the site of integration. Enhancers are nucleic acid sequences that in-
teract specifically with nuclear proteins involved in transcription. The UCOE opens chromatin
or maintains chromatin in an open state and facilitates reproducible expression of an oper-
ably-linked gene (described in more detail in WO 00/05393 and Benton et al, Cytotechnology
38:43-46, 2002). Further enhancers include Matrix Attachment Regions (MARs) as described
e.g. in Girod & Mermod 2003 (“Chapter 10: Use of scaffold/matrix-attachment regions for
protein production”, pp 359-379 in Gene Transfer and Expression in Mammalian Cells, SC
Makrides (ed), 2003, Elsevier Science BV). Anti-repressor elements include but are not
limited to STAR elements (Kwaks et al Nat Biotechnol. 2003 May;21(5):553-8). When one or
more of the regulatory elements described in the above are integrated into the chromosome

of a host cell they are termed heterologous regulatory elements.
Establishing an expression system for high-level expression of anti-RSV antibody

Methods for introducing a nucleic acid sequence into a cell are known in the art. These me-

thods typically include the use of a DNA vector to introduce the sequence of interest into the
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cell, the genome or an extra-chromosomal element. Transfection of cells may be accom-
plished by a number of methods known to those skilled in the art, including lipofection,
chemically mediated transfection, calcium phosphate precipitation, electroporation,
microinjection, liposome fusion, RBC ghost fusion, protoplast fusion, virus transduction, and
the like.

For the transfection of a host cell line, a library of vectors, wherein each vector comprises
only one copy of a nucleic acid sequence encoding one member of a recombinant polyclonal
anti-RSV antibody, is used. This library of expression vectors collectively encodes the
recombinant polyclonal anti-RSV antibody. Suitable vectors for integration were described in
the previous section.

The generation of a recombinant polyclonal manufacturing cell line and the production of a
recombinant polyclonal anti-RSV antibody from such a cell line can be obtained by several

different transfection and manufacturing strategies.

A preferred way of transfection illustrated in Figure 1, is a high throughput method in which
host cells are transfected separately using the individual vectors constituting the library. This
method is termed individual transfection. The individually transfected host cells are
preferably selected separately. However, they may also be pooled before selection. The
individual cell clones generated upon selection may be analyzed with respect to expression
level, proliferation rate and integration pattern and preferably, those with similar growth
rates, similar copy number, similar expression and/or similar robustness levels may be used
to generate a polyclonal anti-RSV antibody library stock. The individual cell clones can be
mixed to obtain the desired polyclonal cell line before generating the stock, immediately after
they have been retrieved from the stock, or after a short proliferation and adaptation time.
This approach may further improve compositional stability. Steps a-d may be used to

establish cell lines for expression of monoclonal anti-RSV antibody.

For anti-RSV antibody, bulk transfection allowing multiple integration into the genome of a
host cell, would result in scrambling of the subunits. In many cases, such as the manufacture
of recombinant polyclonal anti-RSV antibody for pharmaceutical use, scrambling is to be
avoided. For multimeric proteins, bulk transfection can be done if scrambling is acceptable or
if transfection is carried out under conditions ensuring integration of only one copy into the
genome of each host cell. Examples of such methods include retroviral transduction and
sphaeroblast fusion.

A frozen stock of the polyclonal cell line may be generated before initiation of the
recombinant polyclonal anti-RSV antibody manufacturing. To obtain the desired polyclonal
cell line for manufacturing, the clones can be mixed before generating the freezing stock,
immediately after they have been retrieved from the stock or after a short proliferation and
adaptation time.
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A shared feature in the manufacturing strategies outlined in the above is that all the indivi-
dual members constituting the recombinant polyclonal anti-RSV antibody can be produced in

one, or a limited number of containers, such as bioreactors.

If expression levels need to be increased, gene amplification can be performed using selec-
tion for a DHFR gene or a glutamine synthetase (GS) gene, a hprt (hypoxanthin
phosphoribosyltransferase) or a tryptophan synthetase gene. This requires the use of vectors
comprising such a selection marker. One particular feature of the present invention is to keep

the copy number relatively low in order to keep the stability of the cells high. Therefore, cells

10

15

are preferably only subjected to one round of selection under relatively modest selection

pressure (e.g. in nucleoside free medium with a low concentration of MTX (e.g. 1-10 nM) for

the type of construct used in the examples). Modest selection pressure is believed to lead to

a balanced copy number resulting in high expression while avoiding the instability of cells

with very high copy number.

In order to achieve higher expression levels, the cell line used for expression may include a

heterologous transactivator capable of enhancing the promoter controlling expression of the

polyclonal anti-RSV antibody. Examples of suitable combinations of transactivator and

promoter are listed below
Transactivator
lentivirus Tat
adenovirus E1A

herpes simplex virus VP16

hepatitis B virus X protein (HBx)
Synthetic Zn-finger proteins
SVv40 largeT antigen

tetracycline-controlled transactivators
(tTA)

Human cytomegalovirus IE2p86
Human cytomegalovirus IE1p72

Epstein-Barr virus R transactivator
(Rta)

thyroid hormone receptors

glucocorticoid hormone receptors

Promoter Examples
long terminal repeat (LTR)
HCMV major IE enhancer/promoter

herpes simplex virus gene promoter
is [E175 (US 6,635,478)

SV40early
Synthetic
SV40 late promoter

Synthetic

HCMV major IE enhancer/promoter
HCMV major IE enhancer/promoter

EBV promoter

growth hormone promoter

mammary tumor virus (MMTV)
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promoter

Preferably, the cell line is transfected with an expression construct coding for the
transactivator and clones are selected using limiting dilution or other methods for single cell
cloning. The expression vector may comprise elements such as promoter, selection marker
etc as described for expression vectors herein. Preferably the promoter controlling expression
of the transactivator is a constitutive promoter such as Elongation factor 1 promoter, CMV
promoter, metallothionein-1 promoter or similar. In a preferred embodiment, the promoter is

the CMV promoter.

For the manufacturing of a polyclonal anti-RSV antibody, where each anti-RSV antibody
member is comprised of two polypeptide chains, the combination of the chains is of
importance for the affinity, specificity and activity of the anti-RSV antibody they form. For
this reason the polypeptide chains constituting an individual member of the polyclonal anti-
RSV antibody are preferably placed in the same vector used for integration, thereby ensuring
that they will be kept together throughout the process. Alternatively, the host cells can be

transfected with pairs of expression vectors coding for cognate pairs of heavy and light chain.

The following description is one example of how to obtain a recombinant polyclonal anti-RSV

antibody expressing cell line.

A universal promoter cassette for constitutive expression having two promoters placed in
opposite transcriptional direction, such as a head-to-head construction surrounded by the
variable heavy chain and the whole of the kappa or lambda light chain may be constructed,
allowing transfer of the whole construct into a vector comprising a selection marker and the
heavy chain constant region. It is contemplated that a promoter cassette for inducible
expression can also be used. Furthermore, the promoters can be placed tail-to-tail which will
result in transcription in opposite direction or tail-to-head for unidirectional transcription. An
inducible promoter can also be used for control of the expression. After transfection, the cells

are preferably cultivated under selective conditions to select stable tranformants.

Cells that survive under these conditions can subsequently be grown in different culture
systems, such as conventional small culture flasks, Nunc multilayer cell factories, small high
yield bioreactors (MiniPerm, INTEGRA-CELLine) and spinner flasks to hollow fiber-and
bioreactors WAVE bags (Wave Biotech, Tagelswangen, Switzerland). The cells may be tested
for antibody production using ELISA. Polyclonal cell lines are preferably selected for viability

in suspension growth in serum free medium under selection pressure for extended periods.
Evaluation of the preservation of polyclonality in the expression system

According to the present invention, it is often important to ensure that the polyclonality in the

expression system is not seriously altered during production so that it is possible to stop the
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production when polyclonality is indeed altered. This is according to the invention done by
monitoring the relative expression levels of the variant nucleic acid sequences. The expres-
sion levels can for example be monitored at mRNA level using for example RFLP analysis,
arrays or real-time PCR, or at the protein level using for example two-dimensional polyacryl-
amide gel electrophoresis, mass spectrometry or various chromatographic techniques. With
these techniques it will be possible to establish a baseline value for a number of all of the
individual expression levels and then take out samples from the culture during production in
order to gauge whether expression levels have changed (both in total and relatively). In
normal practice of the invention, a range of values surrounding the baseline values can be
established, and if the relative expression levels are found to be outside the ranges, then

production is terminated.
Cultivation of cells and production of a recombinant polyclonal anti-RSV antibody

The methods described herein apply also to the manufacture of monoclonal anti-RSV

antibodies of the invention.

The polyclonal cell line produced as described above may be grown in suitable media under
suitable conditions for expressing the polyclonal anti-RSV antibody encoded by the variant
nucleic acid sequences inserted into the genome of the cells. The cell cultivation may be
performed in several steps. When using mammalian cells, the selected cells are preferably
adapted to growth in suspension as well as serum free conditions. Adaptation to growth in
serum free medium may also advantageously be done before mixing the cloned cell lines for
the polyclonal cell line. Adaptation can be performed in one or two steps and with or without
selection pressure. Preferably, a selection system is used which allows for selection
throughout the manufacturing period without compromising the purity of the manufactured
drug product. In general, for manufacture of recombinant anti-RSV antibody for
pharmaceutical use it is preferred not to use e.g. antibiotics or other low molecular weight
drugs to provide selection pressure, as it will be needed to validate that the final product

does not contain any traces of the antibiotic.

When the polyclonal cell line is adapted to the appropriate conditions scaling up can be
initiated. At this point a polyclonal working cell stock (polyclonal working cell bank, pWCB)
and/or polyclonal master cell bank (pMCB) can be frozen down. Preferably bioreactors of
between 30 and 100 liters are used, but smaller (5-10 litres) or larger (up to 1,000, 5,000,
10,000, 15,000 liters, or even larger) bioreactors may be employed. The suitable production
time and choice of bioreactor size are dependent on the desired yield of protein from the
batch and expression levels from the cell line. Times may vary from a couple of days up to
three months. The expressed recombinant polyclonal anti-RSV antibody may be recovered
from the cells or the supernatant. The recombinant anti-RSV antibody may be purified and

characterized according to procedures known by a person skilled in the art. Examples of
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purification procedures are listed below. Examples of characterization procedures can be
found in e.g. WO 2006/007853.

Purification of a recombinant polyclonal anti-RSV antibody from culture supernatant

Isolation of anti-RSV antibody from culture supernatants is possible using various chroma-
tographic techniques that utilize differences in the physico-chemical properties of proteins,
e.g. differences in molecular weight, net charge, hydrophobicity, or affinity towards a specific
ligand or protein. Proteins may thus be separated according to molecular weight using gel
filtration chromatography or according to net charge using ion-exchange (cation/anion)
chromatography or alternatively using chromatofocusing. Similarly, proteins may be sepa-
rated according to hydrophobicity using hydrophobic interaction or charge induction
chromatography or affinity chromatography utilizing differences in affinity towards a specific
immobilized ligand or protein. Purification of complex mixtures of proteins such as an anti-
RSV antibody, may thus be achieved by sequential combination of various chromatographic

principles.

Affinity chromatography combined with subsequent purification steps such as ion-exchange
chromatography, hydrophobic interactions and gel filtration has frequently been used for the
purification of IgG (polyclonal as well as monoclonal) from e.g. cell culture supernatants.
Affinity purification, where the separation is based on a reversible interaction between the
protein(s) and a specific ligand coupled to a chromatographic matrix, is an easy and rapid
method, which offers high selectivity, usually high capacity and concentration into a smaller
volume. Protein A and protein G, two bacterial cell surface proteins, have high affinity for the
Fc region, and have, in an immobilized form, been used for many routine applications,
including purification of mono- and polyclonal IgG and its subclasses from various species

and absorption and purification of immune complexes.

Following affinity chromatography, downstream chromatography steps, e.g. ion-exchange
and/or hydrophobic interaction chromatography, can be performed to remove host cell pro-
teins, leaked Protein A, and DNA.

Gel filtration, as a final purification step, can be used to remove contaminant molecules such
as dimers and other aggregates, and transfer the sample into storage buffer. Depending on
the source and expression conditions it may be necessary to include an additional purification
step to achieve the required level of antibody purity. Hydrophobic interaction chromatogra-
phy or ion-exchange chromatography are thus frequently used, in combination with Protein A

and gelfiltration chromatography, to purify antibodies for therapeutic use.

In order to ease the purification, it is preferable that all members of the polyclonal anti-RSV

antibody share the same constant region of the heavy and/or light chain
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In order to purify other classes of antibodies, alternative affinity chromatography media have
to be used since proteins A and G do not bind IgA and IgM. An immunoaffinity purification
can be used (anti-IgA or anti-IgM monoclonal antibodies coupled to solid phase) or, alterna-
tively, multistep purification strategies including ion-exchange and hydrophobic interaction

can be employed.

When purifying one of the monoclonal antibodies disclosed herein state of the art methods

may be used.
Structural Characterization

Structural characterization of polyclonal anti-RSV antibody requires high resolution due to the
complexity of the mixture (clonal diversity and glycosylation). Traditional approaches such as
gel filtration, ion-exchange chromatography or electrophoresis may not have sufficient
resolution to differentiate among the individual antibodies. Two-dimensional polyacrylamide
gel electrophoresis (2D-PAGE) has been used for profiling of complex protein mixtures
followed by mass spectrometry (MS) or liquid chromatography (LC)-MS (e.g., proteomics).
2D-PAGE, which combines separation on the basis of a protein’s charge and mass, has
proven useful for differentiating among polyclonal, oligoclonal and monoclonal
immunoglobulin in serum samples. However, this method has some limitations. Chromato-
graphic techniques, in particular capillary and LC coupled to electrospray ionization MS are
increasingly being applied for the analysis of complex peptide mixtures. LC-MS has been used
for the characterization of monoclonal antibodies. The analysis of very complex samples
requires more resolving power of the chromatographic system, which can be obtained by
separation in two dimensions (or more). Such an approach could be based on ion-exchange
in the first dimension and reversed-phase chromatography (or hydrophobic interaction) in the

second dimension optionally coupled to MS.
Functional Characterization

A mono- and polyclonal anti-RSV antibody can for example be characterized functionally
through comparability studies with anti-RSV antibody with specificity towards the same

target or a similar activity. Such studies can be performed in vitro as well as in vivo.

An in vitro functional characterization of a polyclonal antibody could for example be immuno-
precipitation which is a highly specific technique for the analytical separation of target anti-
gens from crude cell lysates. By combining immunoprecipitation with other techniques, such
as SDS-PAGE followed by protein staining (Coomassie Blue, silver staining or biotin labeling)
and/or immunoblotting, it is possible to detect and quantify antigens e.g., and thus evaluate
some of the functional properties of the antibodies. Although this method does not give an
estimate of the number of antibody molecules nor their binding affinities, it provides a visu-

alization of the target proteins and thus the specificity. This method can likewise be used to
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monitor potential differences of the antibodies toward antigens (the integrity of the clonal

diversity) during the expression process.

An in vivo functional characterization of a mono- or polyclonal antibody could for example be
infection studies. An experimental animal such as a mouse can for example be infected with
RSV, towards which a polyclonal anti-RSV antibody has been developed. The degree to which

the infection can be inhibited will indicate functionality of the polyclonal anti-RSV antibody.
Therapeutic compositions

In an embodiment of the invention, a pharmaceutical composition comprising a recombinant
mono- and polyclonal anti-RSV antibody as it active ingredient is intended for the treatment
or prevention of a disease in a mammal, preferably together with a pharmaceutically

acceptable excipient.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example, by means of conventional dissolving, Iyophilising, mixing, granulating or
confectioning processes. The pharmaceutical compositions may be formulated according to
conventional pharmaceutical practice (see for example, in Remington: The Science and Prac-
tice of Pharmacy (20th ed.), ed. A.R. Gennaro, 2000, Lippincott Williams & Wilkins, Philadel-
phia, PA and Encyclopedia of Pharmaceutical Technology, eds. J. Swarbrick and J. C. Boylan,
1988-1999, Marcel Dekker, New York, NY).

Solutions of the active ingredient, and also suspensions, and especially isotonic aqueous so-
lutions or suspensions, are preferably used, it being possible, for example in the case of lyo-
philized compositions that comprise the active ingredient alone or together with a carrier, for
example mannitol, for such solutions or suspensions to be produced prior to use. The phar-
maceutical compositions may be sterilized and/or may comprise excipients, for example pre-
servatives, stabilisers, wetting and/or emulsifying agents, solubilisers, salts for regulating the
osmotic pressure and/or buffers, and are prepared in a manner known per se, for example by
means of conventional dissolving or lyophilising processes. The said solutions or suspensions
may comprise viscosity-increasing substances, such as sodium carboxymethylcellulose, car-

boxymethylcellulose, dextran, poly vinylpyrrolidone or gelatin.

The injection compositions are prepared in customary manner under sterile conditions; the
same applies also to introducing the compositions into ampoules or vials and sealing the

containers.

The pharmaceutical compositions may comprise from approximately 1% to approximately
95%, preferably from approximately 20% to approximately 90%, active ingredient.
Pharmaceutical compositions according to the invention may be, for example, in unit dose

form, such as in the form of ampoules, vials, suppositories, drages, tablets or capsules.

Therapeutic uses of the compositions according to the invention
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The pharmaceutical compositions made by the methods of the present invention according to
the present invention may be used for the treatment, amelioration or prevention of a RSV

infection in a mammal.

One aspect of the present invention is a method for disease treatment, amelioration or pro-
phylaxis in an animal, wherein an effective amount of the recombinant polyclonal anti-RSV

antibody or antibody fragment is administered.

EXAMPLES

The following examples illustrate the invention, but should not be viewed as limiting the

scope of the invention.

EXAMPLE 1 CLONING AND SEQUENCING OF HUMAN ANTI-RSV ANTIBODIES

In the present Example the isolation, screening, selection and banking of clones containing
cognate Vy and V| pairs expressed as full-length antibodies with anti-RSV specificity is
illustrated. Cloning and linking of cognate pairs was carried out using Symplex™ cognate
pairs cloning technology (Mejier et al, 2006, J. Mol. Biol, 358:764-772; WO 2005/042774).
The cloning, characterization, and functional testing of human anti-RSV antibodies is
described in co-pending PCT/DK2007/000113.

Donors

Briefly, a total of 89 donors were recruited among the employees and parents of the children
who were hospitalized at the Department of Paediatrics at Hvidovre Hospital (Denmark)
during the RSV season. An initial blood sample of 18 ml was drawn, CD19" B cells were
purified and screened for the presence of anti-RSV antibodies using ELISpot and the

frequency of plasma cells was determined by FACS analysis.

Eleven donors were found positive in the screening of the initial blood samples and a second
blood sample of 450 ml was collected from ten of these. The plasma blasts were single-cell

sorted and ELISpot was performed on a fraction of the CD19 positive B cells.

Four donors with ELISpot frequencies in the second blood donation between 0.2 and 0.6%
RSV specific plasma cells (IgG* and IgA*) of the total plasma cell population were identified.
These frequencies were considered high enough to proceed to linkage of cognate Vy and V,

pairs.
Isolation of cognate V,; and V, coding pairs

The nucleic acids encoding the antibody repertoires were isolated from the single cell-sorted
plasma cells from the five donors, by multiplex overlap-extension RT-PCR. The multiplex

overlap-extension RT-PCR creates a physical link between the heavy chain variable region
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gene fragment (Vy) and the full-length light chain (LC). The protocol was designed to amplify
antibody genes of all V- gene families and the kappa light chain, by using two primer sets,
one for Vy amplification and one for the kappa LC amplification. Following the reverse
transcription and multiplex overlap-extension PCR, the linked sequences were subjected to a

second PCR amplification with a nested primer set.

Each donor was processed individually, and 1480 to 2450 overlap products were generated
by the multiplex overlap-extension RT-PCR. The generated collection of cognate linked V, and
V. coding pairs from each donor were pooled and inserted into a mammalian IgG expression
vector. The generated repertoires were transformed into E. coli, and consolidated into twenty
384-well master plates and stored. The repertoires constituted between 1x10° and 3.6x10°

clones per donor.
Characterization of the antigen specificity of the individual antibodies

The antibodies identified during screening were validated by assessing their binding
specificity to single RSV antigens (recombinant G protein, recombinant or purified F protein)
or peptide fragments thereof (conserved region and cystein-core motif of protein G, subtype
A and B, and the extracellular domain of SH protein, subtype A and B) by FLISA, ELISA and
surface plasmon resonance (SPR; Biacore). The epitope specificities were determined in
ELISA by competition with well-characterized commercial antibodies, some of which are
shown in Table 2. Not necessarily all the antibodies shown in Table 2 were used in the
characterization of each individual antibody of the present invention. Briefly, the antibodies or
antibody fragments used for epitope blocking were incubated with the immobilized antigen
(RSV Long particles, HyTest) in large excess, i.e. concentrations 100 times the ones giving
75% maximum binding, as determined empirically (Ditzel et al., J. Mol. Biol. 1997, 267:684-
695). Following washing, the individual antibody clones were incubated with the blocked
antigen at various concentrations and any bound human IgG was detected using a Goat-anti-
Human HRP conjugate (Serotec) according to standard ELISA protocols. Epitope specificities
were further characterized by pair-wise competition between different antibody clones in
Biacore using saturating concentrations (empirically determined) of both blocking and
probing antibodies. Purified F or G protein immobilized by direct amine coupling (Biacore)
was used as antigen. In both the ELISA- and Biacore-based epitope mapping, the reduced

binding following epitope blocking was compared to the uncompeted binding.

Table 2: Monoclonal antibodies for epitope mapping of anti-F and anti-G antibodies

MAb/Fab Antigen | Antigenic Site | Epitope (aa) Ref.

131-2a F F1 Fla 1,2

9C5 F F1 Fla 5
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MAb/Fab Antigen | Antigenic Site | Epitope (aa) Ref.
92-11c F F1 Fib 1,2
102-10b F F1 Flc 1,2
133-1h F C F2 1,2,3
130-8f F C F2 (241/421) 1,2,3,4
143-6¢ F A/IL F3 1,2,3
Palivizumab | F A/l (272) 8
1153 F A/IL (262) 3,4
1142 F A/IL 3
1200 F A/IL (272) 2,4
1214 F A/IL (276) 3,4
1237 F A/IL (276) 3,4
1129 F A/IL (275) 3,4
1121 F A/IL 3
1112 F B/I (389) 3,6
1269 F B/I (389) 3,6
1243 F C (241/421) 3,6
Fab 19 F A/IL (266) 7
RSVF2-5 F v (429) 4
Mab19 F v (429) 12
7.936 F vV (432-447) 13
9.432 F VI (436) 13
63-10f G (A) G11 GCRR (A171-187) 1,2
130-6d G (A) G12 (A174-214) 1,2,9
131-2¢g G (A+B) | G13 (150-173) 1,2,9
143-5a G (A+B) | Gba 2
LS G (A+B) | A1/B1 Conserved (164-176) | 14,15
8C5 G ND 5
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MAb/Fab Antigen | Antigenic Site | Epitope (aa) Ref.
1C2 G (A) ND GCRR (A172-188) 10,11
3F4 G (A) ND 10,11
4G4 G (A) ND GCRR (A172-188) 10,11

The column “Antigen” indicates the RSV associated antigen bound by the Mab/Fab, and if a
subtype specificity is known this is indicated in (). The column “Epitope (aa)” indicates the
name of the epitope recognized by the MAb/Fab, further in () amino acid positions resulting
in RSV escape mutants, or peptides/protein fragments towards which binding has been show,

are indicated. The numbered references (Ref.) given in Table 2 correspond to:
1. Anderson et al., J. Clin. Microbiol. 1986, 23:475-480.

2. Anderson et al., J. Virol. 1988, 62:1232-4238.

3. Beeler & van Wyke Coelingh, J. Virol. 1989, 63:2941-2950.
4. Crowe et al., JID 1998, 177:1073-1076.

5. Sominina et al., Vestn Ross Akad Med Nauk 1995, 9:49-54,
6. Collins et al., Fields Virology, p. 1313-1351.

7. Crowe et al., Virology 1998, 252:373-375.

8. Zhao & Sullender, 1. Virol. 2004, 79:3962-3968.

9. Sullender, Virology 1995, 209:70-79.

10. Morgan et al., J. Gen. Virol. 1987, 68:2781-2788.

11. McGill et al., J. Immunol. Methods 2005, 297:143-152.
12. Arbiza et al., J. Gen. Virol. 1992, 73:2225-2234.

13. Lopez et al. J. Virol. 1998, 72:6922-6928.

14. Walsh et al., J. Gen. Virol. 1989, 70:2953-2961.

15. Walsh et al., J. Gen. Virol. 1998, 79:479-487.

Furthermore, the antibody clones were also characterized in terms of binding to human
laryngeal epithelial HEp-2 cells (ATCC CLL-23) infected with different RSV strains (Long and
B1) by FACS. Briefly, HEp-2 cells were infected with either the RSV Long (ATCC number VR-
26) strain or the RSV B1 (ATCC number VR-1400) strain in serum-free medium at a ratio of
0.1 pfu/cell for 24 (Long strain) or 48 h (B1 strain). Following detachment and wash the cells
were dispensed in 96-well plates and incubated with dilutions (4 pM-200 uM) of the individual
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anti-RSV antibodies for 1 h at 37°C. The cells were fixed in 1% formaldehyde and cell
surface-bound antibody was detected by incubation with goat F(ab), anti-human IgG-PE
conjugate (Beckman Coulter) for 30 min at 4°C. Binding to mock-infected HEp-2 cells was
similarly analyzed. Selected clones identified as protein G-specific were also tested for cross-
reactivity with recombinant human fractalkine (CX3CL1; R&D systems) by ELISA. Anti-human

CX3CL1/Fractalkine monoclonal antibody (R&D systems) was used as a positive control.
Screening

IgG antibody-containing supernatants were obtained from CHO cells transiently transfected
with DNA prepared from bacterial clones from the master plates and screened for binding to
RSV antigen. Approximately 600 primary hits were sequenced and aligned. The majority fell
in clusters of two or more members, but there were also clones that only were isolated once,
so-called singletons. Representative clones from each cluster and the singletons were
subjected to validation studies. A number of the primary hits were excluded from further
characterization due to unwanted sequence features such as unpaired cysteins, non-
conservative mutations, which are potential PCR errors, insertions and/or deletion of multiple

codons, and truncations.

A total of 85 unique clones passed the validation. These are summarized in Table 3. Each
clone number specifies a particular Vi and V| pair. The IGHV and IGKV gene family is
indicated for each clone and specifies the frame work regions (FR) of the selected clones. The
amino acid sequence of the complementarity determining regions (CDR) of an antibody
expressed from each clone are shown, where CDRH1, CDRH2, CDRH3 indicate the CDR
regions 1, 2 and 3 of the heavy chain and CDRL1, CDRL2 and CDRL3 indicate the CDR
regions 1, 2 and 3 of the light chain.

The complete variable heavy and light chain sequence can be established from the
information in Table 3.

Further details to the individual columns of Table 3 are given below.

The IGHV and IGKV gene family names, were assigned according to the official HUGO/IMGT
nomenclature (IMGT; Lefranc & Lefranc, 2001, The Immunoglobulin FactsBook, Academic
Press). Numbering and alignments are according to Chothia (Al-Lazikani et al. 1997 J. Mol.
Biol. 273:927-48). Clone 809 has a 2 codon insertion 5’ to CDRH1, which likely translates
into an extended CDR loop. Clone 831 has a 1 codon deletion at position 31 in CDRH1.

The column “Ag” indicates the RSV associated antigen recognized by the antibody produced
from the named clone, as determined by ELISA, FLISA and/or Biacore. “+” indicates that the
clone binds to RSV particles and/or RSV-infected cells, but that the antigen has not been
identified.
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The column “Epitope” indicates the antigenic site or epitope recognized by the antibody
produced from the named clone. “*U” indicates that the epitope is unknown. UCI and UCII
refer to unknown cluster I and II. Antibodies belonging to these clusters have similar
reactivity profiles but have currently not been assigned to a particular epitope. Some

antibodies recognize complex epitopes, such as A&C. Epitopes indicated in () have only been
identified in ELISA.
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The amino acid sequences from top to bottom in the column termed CDRH1 are set forth in
the same order in SEQ ID NOs: 201-285.
The amino acid sequences from top to bottom in the column termed CDRH2 are set forth in
the same order in SEQ ID NOs. 286-370.
The amino acid sequences from top to bottom in the column termed CDRH3 are set forth in
the same order in SEQ ID NOs: 371-455.
The amino acid sequences from top to bottom in the column termed CDRL1 are set forth in
the same order in SEQ ID NOs. 456-540.
The amino acid sequences from top to bottom in the column termed CDRL2 are set forth in
the same order in SEQ ID NOs: 541-625.
The amino acid sequences from top to bottom in the column termed CDRL3 are set forth in
the same order in SEQ ID NOs. 626-710.

Characterization of binding kinetics

The binding affinity for recombinant RSV antigens was determined by surface plasmon
resonance for a number antibody clones. The analysis was performed with Fab fragments
prepared by enzymatic cleavage of the full-length antibodies. Data for a number of high-
affinity antibody clones with Kp values in the picomolar to nanomolar range is presented in
Table 4. Fab fragments derived from commercially available Palivizumab (Synagis) were

similarly analyzed for reference.

Table 4: Kinetic binding constants and affinities of selected clones.

Fab clone Kon Korr ty, Ko

(antigen) | (10°m*s?) | (10°1/s) | (min) | (pM)
735 (F) 4.07 9.18 130 226
810 (F) 17.40 34.80 33 200
818 (F) 1.92 2.20 530 115
817 (F) 0.92 7.54 150 820
819 (F) 3.56 4.99 230 140
825 (F) 7.72 15.00 77 195
858 (F) 4.97 0.34 3400 7

831 (F) 3.72 42 28 1130
796 (G) 8.33 40.3 28.67 | 480
811 (G) 4.98 17.1 68 340
816 (G) 20.20 17.80 65 90

838 (G) 2.64 5.06 230 190
853 (G) 17.7 140 8.25 790
859 (G) 3.8 4.63 250 120
Synagis (F) 2.00 75.70 15 3780
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Sequences of representative human anti-RSV antibodies

The full sequences (DNA and deduced amino acid) of 44 selected clones which each express a
unique antibody from a single cognate Vy and V, gene sequence (clone nr 735, 736, 744, 793,
795, 796, 799, 800, 801, 804, 810, 811, 812, 814, 816, 817, 818, 819, 824, 825, 827, 829, 830,
831, 835, 838, 841, 853, 855, 856, 857, 858, 859, 861, 863, 868, 870, 871, 880, 881, 884, 886,

888, 894) are shown in SEQ ID NOs 1-176.

The 44 clones are charecterized by producing the following Vy sequences, which are set forth
in SEQ ID NOs. 1-44:

Clone No. 735:
QVQLQESGPGLVKPSETLSLTCTVSNGAIGDYDWSWIRQSPGKGLEWIGNINYRGNTNYNPSLKSRVTM
SLRTSTMQFSLKLSSATAADTAVYYCARDVGYGGGQYFAMDVWSPGTTVTVSS

Clone No. 736:
QVQLVESGGGVVQPGGSLRLSCTASGFTFSTYGMHWVRQAPGKGLEWVAFIRYDGSTQDYVDSVKGRF
TISRDNSKNMVYVQMNSLRVEDTAVYYCAKDMDYYGSRSYSVTYYYGMDVWGQGTTVTVSS

Clone No. 744:
QVQLVQSGAEVKKPGASVKVSCKASGYTFSGYYMHWVRQAPGQGLEWMGWINTSSGGTNYAQKFQG
RVTMTRDTSISTAHMELRRLRSDDTAVYYCAREDGTMGTNSWYGWFDPWGQGTLVTVSS

Clone No. 793:
QVQLVESGGGLVKPGGSLRLSCAASGFPFGDYYMSWIRQAPGKGLEWVAYINRGGTTIYYADSVKGRFT
ISRDNAKNSLFLQMNSLRAGDTALYYCARGLILALPTATVELGAFDIWGQGTMVTVSS

Clone No. 795:
QVQLQESGPGLVKPSQTLSLTCTVSGASISSGDYYWSWIRQSPRKGLEWIGYIFHSGTTYYNPSLKSRAV
ISLDTSKNQFSLRLTSVTAADTAVYYCARDVDDFPVWGMNRYLALWGRGTLVTVSS

Clone No. 796:
QVQLVESGGGVVQPGRSLRLSCAASGFSFSHFGMHWVRQVPGKGLEWVAIISYDGNNVHYADSVKGRF
TISRDNSKNTLFLQMNSLRDDDTGVYYCAKDDVATDLAAYYYFDVWGRGTLVTVSS

Clone No. 799:
QVQLVESGGGVVQPGRSLKLSCEASGFNFNNYGMHWVRQAPGKGLEWVAVISYDGRNKYFADSVKGR
FIISRDDSRNTVFLQMNSLRVEDTAVYYCARGSVQVWLHLGLFDNWGQGTLVTVSS

Clone No. 800:
QVQLVESGGAVVQPGRSLRLSCEVSGFSFSDYGMNWVRQGPGKGLEWVAVIWHDGSNKNYLDSVKGR
FTVSRDNSKNTLFLQMNSLRAEDTAVYYCARTPYEFWSGYYFDFWGQGTLVTVSS

Clone No. 801:
QVQLVESGGGVVQPGRSLRLSCAASGFPFNSYAMHWVRQAPGKGLEWVAVIYYEGSNEYYADSVKGRF
TISRDNSKNTLYLQMDSLRAEDTAVYYCARKWLGMDFWGQGTLVTVSS
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Clone No. 804:
EVQLVESGGGLVRPGGSLRLSCSASGFTFSNYAMHWVRQAPGKRLEYVSATSTDGGSTYYADSLKGTFT
ISRDNSKNTLYLQMSSLSTEDTAIYYCARRFWGFGNFFDYWGRGTLVTVSS

Clone No. 810:
QVQLVQSGAEVKKSGSSVKVSCRASGGTFGNYAINWVRQAPGQGLEWVGRIIPVFDTTNYAQKFQGRV
TITADRSTNTAIMQLSSLRPQDTAMYYCLRGSTRGWDTDGFDIWGQGTMVTVSS

Clone No. 811:
QVQLVQSGAVVETPGASVKVSCKASGYIFGNYYIHWVRQAPGQGLEWMAVINPNGGSTTSAQKFQDRI
TVTRDTSTTTVYLEVDNLRSEDTATYYCARQRSVTGGFDAWLLIPDASNTWGQGTMVTVSS

Clone No. 812:
QVQLVQSGAEMKKPGSSVKVSCKASGGSFSSYSISWVRQAPGRGLEWVGMILPISGTTNYAQTFQGRVI
ISADTSTSTAYMELTSLTSEDTAVYFCARVFREFSTSTLDPYYFDYWGQGTLVTVSS

Clone No. 814:
QVQLVESGGGVVQPGKSVRLSCVGSGFRLMDYAMHWVRQAPGKGLDWVAVISYDGANEYYAESVKGR
FTVSRDNSDNTLYLQMKSLRAEDTAVYFCARAGRSSMNEEVIMYFDNWGLGTLVTVSS

Clone No. 816:
EVQLLESGGGLVQPGGSLRLSCVASGFTFSTYAMTWVRQAPGKGLEWVSVIRASGDSEIYADSVRGRFT
ISRDNSKNTVFLQMDSLRVEDTAVYFCANIGQRRYCSGDHCYGHFDYWGQGTLVTVSS

Clone No. 817:
QVQLVESGGGVVQPGRSLRLSCAASGFGFNTHGMHWVRQAPGKGLEWLSIISLDGIKTHYADSVKGRF
TISRDNSKNTVFLQLSGLRPEDTAVYYCAKDHIGGTNAYFEWTVPFDGWGQGTLVTVSS

Clone No. 818:
QVTLRESGPAVVKPTETLTLTCAFSGFSLNAGRVGVSWIRQPPGQAPEWLARIDWDDDKAFRTSLKTRLS
ISKDSSKNQVVLTLSNMDPADTATYYCARTQVFASGGYYLYYLDHWGQGTLVTVSS

Clone No. 819:
QVQLQESGPGLVKPSQTLSLTCTVSSGAISGADYYWSWIRQPPGKGLEWVGFIYDSGSTYYNPSLRSRV
TISIDTSKKQFSLKLTSVTAADTAVYYCARDLGYGGNSYSHSYYYGLDVWGRGTTVTVSS

Clone No. 824:
QVQLQESGPGLVKPSETLSLTCTVSGGSIGNYYWGWIRQPPGKGLEWIGHIYFGGNTNYNPSLQSRVTIS
VDTSRNQFSLKLNSVTAADTAVYYCARDSSNWPAGYEDWGQGTLVTVSS

Clone No. 825:
QVQLVQSGAEVKKPGASVKVSCKVSGYTFTSNGLSWVRQAPGQGFEWLGWISASSGNKKYAPKFQGR
VTLTTDISTSTAYMELRSLRSDDTAVYYCAKDGGTYVPYSDAFDFWGQGTMVTVSS
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Clone No. 827:
QVQLVQSGAEVKKPGASVKVSCRVSGHTFTALSKHWMRQGPGGGLEWMGFFDPEDGDTGYAQKFQGR
VIMTEDTATGTAYMELSSLTSDDTAVYYCATVAAAGNFDNWGQGTLVTVSS

Clone No. 829:
QVTLKESGPALVKATQTLTLTCTFSGFSLSRNRMSVSWIRQPPGKALEWLARIDWDDDKFYNTSLQTRLT
ISKDTSKNQVVLTMTNMDPVDTATYYCARTGIYDSSGYYLYYFDYWGQGTLVTVSS

Clone No. 830:
QVQLVQSGAEVKVPGASVKVSCKASGYTFTTYGVSWVRQAPGQGLEWMGWISAYNGNTYYLQKLQGR
VIMTTDTSTSTAYMELRGLRSDDTAMYYCARDRVGGSSSEVLSRAKNYGLDVWGQGTTVTVSS

Clone No. 831:
QVQLVQSGAEVKKPGASVKVSCKASANIFTYAMHWVRQAPGQRLEWMGWINVGNGQTKYSQRFQGRV
TITRDTSATTAYMELSTLRSEDTAVYYCARRASQYGEVYGNYFDYWGQGTLVTVSS

Clone No. 835:
QVQLVQSGAEVKRPGASVKVSCKASGYTFISYGFSWVRQAPGQGLEWMGWSSVYNGDTNYAQKFHGR
VNMTTDTSTNTAYMELRGLRSDDTAVYFCARDRNVVLLPAAPFGGMDVWGQGTMVTVSS

Clone No. 838:
QVQLVESGGGVVQPGTSLRLSCAASGFTFSTFGMHWVRQAPGKGLEWVAVISYDGNKKYYADSVKGRF
TISRDNSKNTLYLQVNSLRVEDTAVYYCAAQTPYFNESSGLVPDWGQGTLVTVSS

Clone No. 841:
QVQLVQSGAEVKKPGASVKVSCKASGYTFISFGISWVRQAPGQGLEWMGWISAYNGNTDYAQRLQDRYV
TMTRDTATSTAYLELRSLKSDDTAVYYCTRDESMLRGVTEGFGPIDYWGQGTLVTVSS

Clone No. 853:
EVQLVQSGAEVKKPGQSLKISCKTSGYIFTNYWIGWVRQRPGKGLEWMGVIFPADSDARYSPSFQGQVT
I[SADKSIGTAYLQWSSLKASDTAIYYCARPKYYFDSSGQFSEMYYFDFWGQGTLVTVSS

Clone No. 855:
QVQLVQSGPEVKKPGASVKVSCKASGYVLTNYAFSWVRQAPGQGLEWLGWISGSNGNTYYAEKFQGRYV
TMTTDTSTSTAYMELRSLRSDDTAVYFCARDLLRSTYFDYWGQGTLVTVSS

Clone No. 856:
QVQLVQSGAEVKKPGASVKVSCKASGYTFSNYGFSWVRQAPGRGLEWMGWISAYNGNTYYAQNLQGR
VIMTTDTSTTTAYMVLRSLRSDDTAMYYCARDGNTAGVDMWSRDGFDIWGQGTMVTVSS

Clone No. 857:
EVQLLESGGGLVQPGGPLRLSCVASGFSFSSYAMNWIRLAPGKGLEWVSGISGSGGSTYYGDSVKGRFT
ISRDNSKNTLYLQMNSLRAEDTAVYYCAKEPWIDIVVASVISPYYYDGMDVWGQGTTVTVSS
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Clone No. 858:
QVQLVQSGAEVKKPGSSVKVSCKASGGSFDGYTISWLRQAPGQGLEWMGRVVPTLGFPNYAQKFQGRV
TVTADRSTNTAYLELSRLTSEDTAVYYCARMNLGSHSGRPGFDMWGQGTLVTVSS

Clone No. 859:
QVQLVESGGGVVQPGRSLRLSCAVSGSSFSKYGIHWVRQAPGKGLEWVAVISYDGSKKYFTDSVKGRF
TIARDNSQNTVFLQMNSLRAEDTAVYYCATGGGVNVTSWSDVEHSSSLGYWGLGTLVTVSS

Clone No. 861:
QVQLVESGGGVVQPGGSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAFIWNDGSNKYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCVKDEVYDSSGYYLYYFDSWGQGTLVTVSS

Clone No. 863:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYTMSWVRQAPGKGLEWVSSISASTVLTYYADSVKGRFTI
SRDNSKNTLYLQMSSLRAEDTAVYYCAKDYDFWSGYPGGQYWFFDLWGRGTLVTVSS

Clone No. 868:
QVQLQESGPGLVTPSETLSVTCTVSNYSIDNAYYWGWIRQPPGKGLEWIGSIHHSGSAYYNSSLKSRATI
SIDTSKNQFSLNLRSVTAADTAVYYCARDTILTFGEPHWFDPWGQGTLVTVSS

Clone No. 870:
QVQLQESGPGLVKPSETLSLTCTVSGDSISNYYWSWIRQPPGKGLEWIGEISNTWSTNYNPSLKSRVTIS
LDMPKNQLSLKLSSVTAADTAVYYCARGLFYDSGGYYLFYFQHWGQGTLVTVSS

Clone No. 871:
QVQLVESGGGVVQPGRSLRVSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIWYDDSNKQYGDSVKG
RFTISRDNSKSTLYLQMDRLRVEDTAVYYCARASEYSISWRHRGVLDYWGQGTLVTVSS

Clone No. 880:
QITLKESGPTLVRPTQTLTLTCTFSGFSLSTSKLGVGWIRQPPGKALEWLALVDWDDDRRYRPSLKSRLTV
TKDTSKNQVVLTMTNMDPVDTATYYCAHSAYYTSSGYYLQYFHHWGPGTLVTVSS

Clone No. 881:
EVQLVESGGGVVQPGGSLRLSCEVSGFTFNSYEMTWVRQAPGKGLEWVSHIGNSGSMIYYADSVKGRF
TISRDNAKNSLYLQMNSLRVEDTAVYYCARSDYYDSSGYYLLYLDSWGHGTLVTVSS

Clone No. 884:
QVQLVQSGAEVRKPGASVKVSCKASGHTFINFAMHWVRQAPGQGLEWMGYINAVNGNTQYSQKFQGR
VTFTRDTSANTAYMELSSLRSEDTAVYYCARNNGGSAIIFYYWGQGTLVTVSS

Clone No. 886:
QVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWVRQAPGKGLEWVAVISNDGSNKYYADSVKGR
FTISRDNSKKTMYLQMNSLRAEDTAVYFCAKTTDQRLLVDWFDPWGQGTLVTVSS



10

15

20

25

30

35

WO 2009/030237 PCT/DK2008/050218

39

Clone No. 888:
QLQLQESGPGLVKPSETLSLTCTASGGSINSSNFYWGWIRQPPGKGLEWIGSIFYSGTTYYNPSLKSRVTI
SVDTSKNQFSLKLSPVTAADTAVYHCARHGFRYCNNGVCSINLDAFDIWGQGTMVTVSS

Clone No. 894:
QVQLVESGGGVVQPGKSLRLSCAASGFRFSDYGMHWVRQAPSKGLEWVAVIWHDGSNIRYADSVRGR
FSISRDNSKNTLYLQMNSMRADDTAFYYCARVPFQIWSGLYFDHWGQGTLVTVSS

These Vy amino acid sequences are in the clones encoded by the following nucleic acid
sequences, which are also set forth as SEQ ID NOs. 45-88:

Clone No. 735:
caggtgcagctgcaggagtcgggcccaggactggtgaagcecttcggagaccctgtcectcacgtgcactgtgtctaatggegcecatc
ggcgactacgactggagctggattcgtcagtccccagggaagggactggagtggattgggaacataaattacagagggaacacc
aactacaacccctccctcaagagtcgagtcaccatgtccctacgcacgtccacgatgcagttctcectgaagcetgagctetgegacceg
ctgcggacacggccgtctattactgtgcgagagatgtaggctacggtggegggcagtatttcgegatggacgtctggagecccaggg
accacggtcaccgtctcgagt

Clone No. 736:
caggtgcagctggtggagtctgggggaggcegtggtccagectggggggtecctgagactctectgtacagegtctggattcaccttc
agtacctatggcatgcactgggtccgccaggctcccggcaaggggctggaatgggtggceatttatacggtatgatggaagtactca
agactatgtagactccgtgaagggccgattcaccatctccagagacaattccaagaatatggtgtatgtgcagatgaacagectgag
agttgaggacacggctgtctattactgtgcgaaagacatggattactatggttcgcggagttattctgtcacctactactacggaatgg
acgtctggggccaagggaccacggtcaccgtctcgagt

Clone No. 744:
caggtgcagctggtgcagtctggggctgaggtgaagaagcectggggcctcagtgaaggtctcctgcaaggcettctggatacaccttc
agcggctattatatgcactgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcaacactagcagtggtggcac
aaactatgcgcagaagtttcagggcagggtcaccatgaccagggacacgtccatcagcacagcccacatggaactgaggaggcetg
agatctgacgacacggccgtgtattattgtgcgagagaggacggcaccatgggtactaatagttggtatggctggttcgaccectgg
ggccagggaaccctggtcaccgtctcgagt

Clone No. 793:
caggtgcagctggtggagtctgggggaggcttggtcaagectggggggtecctgagactctectgtgeggectctggatteecctteg
gtgactactacatgagctggatccgccaggctccagggaagggactggagtgggttgcatacattaatagaggtggcactaccata
tactacgcagactctgtgaagggccgattcaccatctccagggacaacgccaagaactccctgtttctgcaaatgaacagectgaga
gccggggacacggccctctattactgtgcgagagggctaattctagcactaccgactgctacggttgagttaggagcttttgatatetg
gggccaagggacaatggtcaccgtctcgagt

Clone No. 795:
caggtgcagctgcaggagtcgggcccaggactggtgaagccttcacagaccctgtecctcacctgcactgtctctggtgectecatca
gcagtggtgattattactggagttggatccgtcagtctccaaggaagggcctggagtggattgggtacatcttccacagtgggacca

cgtactacaacccgtccctcaagagtcgagctgtcatctcactggacacgtccaagaaccaattcteccctgaggcetgacgtctgtgact
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gccgcagacacggcecgtctattattgtgccagagatgtcgacgattticcegtttiggggtatgaatcgatatcttgecctctggggecg
gggaaccctggtcaccgtctcgagt

Clone No. 796:
caggtgcagctggtggagtctgggggaggcegtggtccagectgggaggtccctgagactctectgtgcagectctggattcagcettc
agtcactttggcatgcactgggtccgccaggttccaggcaaggggctggagtgggtggcaattatatcatatgatgggaataatgta
cactatgccgactccgtaaagggccgattcaccatctccagagacaattccaagaacacgctgtttctgcaaatgaacagcectgaga
gatgacgacacgggtgtgtattactgtgcgaaggacgacgtggcgacagatttggctgcctactactacttcgatgtctggggecgt
ggcaccctggtcaccgtctcgagt

Clone No. 799:
caggtgcagctggtggagtctgggggcecggcegtggtccagectgggaggtcectgaaactctettgtgaagectctggattcaacttc
aataattatggcatgcactgggtccgccaggcaccaggcaaggggctggagtgggtggcagttatttcatatgacggaagaaataa
gtattttgctgactccgtgaagggcecgattcatcatctccagagacgattccaggaacacagtgtttctgcaaatgaacagectgcega
gttgaagatacggccgtctattactgtgcgagaggcagcgtacaagtctggctacatttgggactttttgacaactggggccaggga
accctggtcaccgtctcgagt

Clone No. 800:
caggtgcagctggtggagtctgggggagcecgtggtccagectgggaggtecctgagactctectgtgaagtgtctggattcagtttc
agtgactatggcatgaactgggtccgccagggtccaggcaaggggctggagtgggtggcagttatatggcatgacggaagtaata
aaaattatctagactccgtgaagggccgattcaccgtctccagagacaattccaagaacacattgtttctgcaaatgaacagectgag
agccgaagacacggctgtatattactgtgcgaggacgcecttacgagttttggagtggctattactttgacttctggggccagggaacc
ctggtcaccgtctcgagt

Clone No. 801:
caggtgcagctggtggagtctgggggaggcgtggtccagectgggaggtecctgagactctectgtgcagegtctggatteccctte
aatagctatgccatgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagtgatatattatgaagggagtaatga
atattatgcagactccgtgaagggccgattcaccatctccagagacaattccaagaacactctgtatttgcaaatggatagectgaga
gccgaggacacggctgtctattactgtgcgaggaagtggctggggatggacttctggggeccagggaaccctggtcaccgtctcgag
t

Clone No. 804:
gaggtgcagctggtggagtctgggggaggcttggtccggectggggggtcectgagactctectgttcagectctggattcaccttca
gtaactatgctatgcactgggtccgccaggctccagggaagagactggaatatgtttcagctactagtactgatggggggagcacat
actacgcagactccctaaagggcacattcaccatctccagagacaattccaagaacacactgtatcttcaaatgagcagtctcagtac
tgaggacacggctatttattactgcgcccgecgattctggggatttggaaacttttttgactactggggccggggaaccctggtcaccg
tctcgagt

Clone No. 810:
caggtgcagctggtgcagtctggggctgaggtgaagaagtccgggtectcggtgaaggtctecctgcagggcettctggaggceaccttc
ggcaattatgctatcaactgggtgcgacaggcccctggacaagggcttgagtgggtgggaaggatcatcectgtctttgatacaaca
aactacgcacagaagttccagggcagagtcacgattaccgcggacagatccacaaacacagccatcatgcaactgagcagtctgce
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gacctcaggacacggccatgtattattgtttgagaggttccacccgtggctgggatactgatggttttgatatctggggceccaagggac
aatggtcaccgtctcgagt

Clone No. 811:
caggttcagctggtgcagtctggggctgtcgtggagacgectggggcectcagtgaaggtctecctgcaaggcatctggatacatctte
ggcaactactatatccactgggtgcggcaggcccctggacaagggcttgagtggatggcagttatcaatcccaatggtggtagcac
aacttccgcacagaagttccaagacagaatcaccgtgaccagggacacgtccacgaccactgtctatttggaggttgacaacctgag
atctgaggacacggccacatattattgtgcgagacagagatctgtaacagggggctttgacgcgtggcttttaatcccagatgcettct
aatacctggggccaggggacaatggtcaccgtctcgagt

Clone No. 812:
caggtgcagctggtgcagtctggggctgagatgaagaagcectgggtectcggtgaaggtctectgcaaggcettectggaggcetectte
agcagctattctatcagctgggtgcgacaggcccctggacgagggcttgagtgggtgggaatgatcectgectatctctggtacaaca
aactacgcacagacatttcagggcagagtcatcattagcgcggacacatccacgagcacagcctacatggagctgaccagcectcac
atctgaagacacggccgtgtatttctgtgcgagagtctttagagaatttagcacctcgacccttgaccectactactttgactactgggg
ccagggaaccctggtcaccgtctcgagt

Clone No. 814:
caggtgcagctggtggagtctgggggaggcgtggtccagectgggaagteccgtgagactctectgtgtaggcetectggcettcaggcetce
atggactatgctatgcactgggtccgccaggctccaggcaagggactggattgggtggceagttatttcatatgatggagccaatgaa
tactacgcagagtccgtgaagggcecgattcaccgtctccagagacaattcagacaacactctgtatctacaaatgaagagcectgaga
gctgaggacacggctgtgtatttctgtgcgagagcgggecgttectctatgaatgaagaagttattatgtactttgacaactggggect
gggaaccctggtcaccgtctcgagt

Clone No. 816:
gaggtgcagctgttggagtctgggggaggcttggtccagectggggggtecctgagactctectgtgtagectccggattcaccttta
gtacctacgccatgacctgggtccgccaggctccagggaaggggctggagtgggtctcagtcattegtgctagtggtgatagtgaaa
tctacgcagactccgtgaggggcecggttcaccatctccagagacaattccaagaacacggtgtttctgcaaatggacagectgagag
tcgaggacacggccgtatatttctgtgcgaatataggccagegteggtattgtagtggtgatcactgctacggacactttgactactgg
ggccagggaaccctggtcaccgtctcgagt

Clone No. 817:
caggtgcagctggtggagtctgggggaggcgtggtccaacctgggaggtccctgagactctectgtgcagcectctggatteggcettc
aacacccatggcatgcactgggtccgccaggctccaggcaaggggctggagtggctgtcaattatctcacttgatgggattaagacc
cactatgcagactccgtgaagggccgattcaccatctccagagacaattccaagaacacggtgtttctacaattgagtggectgaga
cctgaagacacggctgtatattactgtgcgaaagatcatattggggggacgaacgcatattttgaatggacagtcccgtttgacggct
ggggccagggaaccctggtcaccgtctcgagt

Clone No. 818:

caggtcaccttgagggagtctggtccagcggtggtgaagcccacagaaacgctcactctgacctgegcecttctctgggttctecactca
acgccggtagagtgggtgtgagttggatcecgtcagecccccagggcaggecccggaatggcettgcacgeattgattgggatgatgat
aaagcgttccgcacatctctgaagaccagactcagcatctccaaggactcctccaaaaaccaggtggtecttacactgagcaacatg
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gaccctgcggacacagccacatattactgtgcccggacacaggtcttcgcaagtggaggctactacttgtactaccttgaccactggg
gccagggaaccctggtcaccgtctcgagt

Clone No. 819:
caggtgcagctgcaggagtcgggceccaggactggtgaagcecttcacagaccctgtecctcacctgcactgtctctagtggegcecatce
agtggtgctgattactactggagttggatccgccagcccccagggaagggcectggagtgggttgggttcatctatgacagtgggagce
acctactacaacccgtccctcaggagtcgagtgaccatatcaatagacacgtccaagaagcagttctcecctgaagctgacctctgtga
ctgccgcagacacggcecgtgtattactgtgccagagatctaggctacggtggtaactcttactcccactectactactacggtttggac
gtctggggccgagggaccacggtcaccgtctcgagt

Clone No. 824:
caggtgcagctgcaggagtcgggcccaggactggtgaagcecttcggagaccctgtecctcacctgcactgtctctggtggcetecatce
ggaaattactactggggctggatccggcageccccagggaagggacttgagtggattgggcatatctacttcggtggcaacaccaa
ctacaacccttccctccagagtcgagtcaccatttcagtcgacacgtccaggaaccagttctcecctgaagttgaactctgtgaccgecg
cggacacggccgtgtattactgtgcgagggatagcagcaactggcccgcaggctatgaggactggggccagggaaccctggtcac
cgtctcgagt

Clone No. 825:
caggttcagctggtgcagtctggagctgaggtgaagaagcctggggcectcagtgaaggtctcctgcaaggtttctggttacaccttta
ccagtaatggtctcagctgggtgcgacaggceccctggacaagggtttgagtggctgggatggatcagegctagtagtggaaacaa
aaagtatgccccgaaattccagggaagagtcaccttgaccacagacatttccacgagcacagcectacatggaactgaggagtctga
gatctgacgatacggccgtatattactgtgcgaaagatgggggcacctacgtgccctattctgatgcectttgatttctggggecaggg
gacaatggtcaccgtctcgagt

Clone No. 827:
caggtccagctggtacagtctggggctgaggtgaagaagcectggggcectcagtgaaggtctectgcagggtttccggacacactttc
actgcattatccaaacactggatgcgacagggtcctggaggagggcttgagtggatgggattttttgatcctgaagatggtgacaca
ggctacgcacagaagttccagggcagagtcaccatgaccgaggacacagccacaggcacagcctacatggagctgagcagectg
acatctgacgacacggccgtatattattgtgcaacagtagcggcagctggaaactttgacaactggggccagggaaccctggtcac
cgtctcgagt

Clone No. 829:
caggtcaccttgaaggagtctggtcctgcgctggtgaaagccacacagaccctgacactgacctgcaccttctctgggttttcactcag
taggaatagaatgagtgtgagctggatccgtcagcccccagggaaggccctggagtggcttgcacgeattgattgggatgatgata
aattctacaacacatctctgcagaccaggctcaccatctccaaggacacctccaaaaaccaggtggtecttacaatgaccaacatgg
accctgtggacacagccacctattactgcgcacggactgggatatatgatagtagtggttattacctctactactttgactactggggc
cagggaaccctggtcaccgtctcgagt

Clone No. 830:
caggtgcagctggtgcagtctggagctgaggtgaaggtgcctggggcectcagtgaaggtctectgcaaggcttctggttacaccttta
ccacttacggtgtcagctgggtgcggcaggceccctggacaagggcttgagtggatgggttggatcagegcttacaatggtaacacat

actatctacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagcetgecggggcectgag
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gtctgacgacacggccatgtattactgtgcgagagatcgtgttgggggcagctegtccgaggttctatcgcgggeccaaaaactacgg
tttggacgtctggggccaagggaccacggtcaccgtctcgagt

Clone No. 831:

caggttcagctggtgcagtctggggctgaggtgaagaagcectggggcectcagttaaggtttcctgcaaggcttctgcaaacatcttca
cttatgcaatgcattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatcaacgttggcaatggtcagacaaaa
tattcacagaggttccagggcagagtcaccattaccagggacacgtccgcgactacagcctacatggagctgagcaccctgagatct
gaggacacggctgtgtattactgtgcgaggcgtgcgagccaatatggggaggtctatggcaactactttgactactggggccaggg

aaccctggtcaccgtctcgagt

Clone No. 835:
caggtgcagctggtgcagtctggagctgaggtgaagaggcectggggcectcagtgaaggtctectgcaaggcttcaggttacaccttt
atcagctatggtttcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggagcagcegtttacaatggtgacac
aaactatgcacagaagttccacggcagagtcaacatgacgactgacacatcgacgaacacggcctacatggaactcaggggcectg
agatctgacgacacggccgtgtatttctgtgcgagggatcgcaatgttgttctacttccagetgcetecttttggaggtatggacgtctgg
ggccaagggacaatggtcaccgtctcgagt

Clone No. 838:
caggtgcagctggtggagtctgggggaggcgtggtccageccggggacttcectgagactctectgtgcagcectctggattcaccttca
gtacgtttggcatgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagttatatcatatgatggaaataagaaa
tactatgcagactccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaagtgaacagcectgaga
gtcgaggacacggctgtgtattactgtgcggcccaaactccatatttcaatgagagcagtgggttagtgccggactggggeccagggce
accctggtcaccgtctcgagt

Clone No. 841:
caggtgcagctggtgcagtctggagctgaggtgaagaagectggggcectcagtgaaggtctectgcaaggcettctggttacaccttt
atcagttttggcatcagctgggtgcgacaggcccctggacaaggacttgagtggatgggatggatcagcegcttacaatggtaacac
agactatgcacagaggctccaggacagagtcaccatgactagagacacagccacgagcacagcctacttggagctgaggagcectg
aaatctgacgacacggccgtgtactattgcactagagacgagtcgatgcttcggggagttactgaaggattcggacccattgactac
tggggccagggaaccctggtcaccgtctcgagt

Clone No. 853:
gaagtgcagctggtgcagtctggagcagaggtgaaaaagccggggcagtctctgaagatctecctgtaagacttctggatacatcettt
accaactactggatcggctgggtgcgeccagaggcecccgggaaaggcectggagtggatgggggtcatcetttectgetgactctgatgec
agatacagcccgtegttccaaggccaggtcaccatctcagecgacaagtccatcggtactgectacctgcagtggagtagectgaag
gcctcggacaccgccatatattactgtgcgagaccgaaatattactttgatagtagtgggcaattctccgagatgtactactttgacttc
tggggccagggaaccctggtcaccgtctcgagt

Clone No. 855:
caggttcagctggtgcagtctggacctgaggtgaagaagcctggggcectcagtgaaggtctcctgcaaggcttctggttatgtgttga
ccaactatgccttcagctgggtgcggcaggceccctggacaagggcttgagtggctgggatggatcageggctccaatggtaacaca

tactatgcagagaagttccagggccgagtcaccatgaccacagacacatccacgagcacagcctacatggagctgaggagtctga
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gatctgacgacacggccgtttatttctgtgcgagagatcttctgeggtccacttactttgactactggggccagggaaccctggtcacc
gtctcgagt

Clone No. 856:
caggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcettctggttacacctttt
ccaactacggtttcagctgggtgcgacaggcccctggacgagggcttgagtggatgggatggatcagegcettacaatggtaacaca
tactatgcacagaacctccagggcagagtcaccatgaccacagacacatccacgaccacagcectacatggtactgaggagcectgag
atctgacgacacggccatgtattactgtgcgagagatggaaatacagcaggggttgatatgtggtcgegtgatggttttgatatctgg
ggccaggggacaatggtcaccgtctcgagt

Clone No. 857:
gaggtgcagctgttggagtctgggggaggcttggtacagectggggggcccctgaggctctectgtgtagectctggattcagcettta
gcagctatgccatgaactggatccgcctggctccagggaaggggctggagtgggtctcaggtattagtggtageggtggtageactt
actacggagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagcectgaga
gccgaggacacggdccgtatattactgtgcgaaagagcecgtggatcgatatagtagtggcatctgttatatcccectactactacgacg
gaatggacgtctggggccaagggaccacggtcaccgtctcgagt

Clone No. 858:
caggttcagctggtgcagtctggggctgaggtgaagaagcectgggtectcggtgaaggtctectgcaaggcectctggaggatecttce
gacggctacactatcagctggctgcgacaggcccctggacaggggcttgagtggatgggaagggtegtecctacacttggttttcca
aactacgcacagaagttccaaggcagagtcaccgttaccgcggacagatccaccaacacagcctacttggaattgagcagactgac
atctgaagacacggccgtatattactgtgcgaggatgaatctcggatcgcatagecgggegecccgggttcgacatgtggggcecaag
gaaccctggtcaccgtctcgagt

Clone No. 859:
caggtgcagctggtggagtctgggggaggcgtggtccagectgggaggtecttgagactctectgtgcagtgtctggateccagcettce
agtaaatatggcatacactgggtccgccaggctccaggcaaggggctggagtgggtggcagttatatcgtatgatggaagtaaaa
agtatttcacagactccgtgaagggccgattcaccatcgccagagacaattcccagaacacggtttttctgcaaatgaacagcectga
gagccgaggacacggctgtctattactgtgcgacaggagggggtgttaatgtcacctcgtggtccgacgtagagceactegtegtectt
aggctactggggcctgggaaccctggtcaccgtctcgagt

Clone No. 861:
caggtgcagctggtggagtctgggggaggcegtggtccagectggggggtcectgagactctectgtgcagegtctggattcacctte
agtagctatggcatgcactgggtccgceccaggctccaggcaaggggctggagtgggtggceatttatatggaatgatggaagtaataa
atactatgcagactccgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacagectgag
agctgaggacacggctgtgtattactgtgtgaaagatgaggtctatgatagtagtggttattacctgtactactttgactcttggggcc
agggaaccctggtcaccgtctcgagt

Clone No. 863:
gaggtgcagctgttggagtctgggggaggcttggtacagectggggggtecctgagactctectgtgcagcectctggattcacgttta
gctcctataccatgagctgggtccgecaggctccagggaaggggctggagtgggtctcaagtattagtgctagtactgttctcacata

ctacgcagactccgtgaagggcecgcttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgagtagectgagagc
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cgaggacacggccgtatattactgtgcgaaagattacgatttttggagtggctatcccgggggacagtactggttcttcgatctctgg
ggccgtggcaccctggtcaccgtctcgagt

Clone No. 868:
caggtgcagctgcaggagtcgggceccaggactggtgacgccttcggagaccctgtecgtcacttgcactgtctctaattattccateg
acaatgcttactactggggctggatccggcagcecccccagggaagggtctggagtggataggcagtatccatcatagtgggagcegcec
tactacaattcgtccctcaagagtcgagcecaccatatctatagacacgtccaagaaccaattctegttgaacctgaggtctgtgaccgce
cgcagacacggccgtatattactgtgcgcgcgataccatcctcacgttcggggagcecccactggttcgaccecctggggeccagggaac
cctggtcaccgtctcgagt

Clone No. 870:
caggtgcagctgcaggagtcgggceccaggactggtgaagcecttcggagaccttgtecctcacctgecactgtctcaggtgactccatce
agtaattactactggagttggatccggcagcccccagggaagggactggagtggattggagaaatatctaacacttggagcaccaa
ttacaacccctccctcaagagtcgagtcaccatatctctagacatgecccaagaaccagttgteccctgaagcetgagcetctgtgaccgcetg
cggacacggccgtatattactgtgcgagagggcttttctatgacagtggtggttactacttgttttacttccaacactggggccagggc
accctggtcaccgtctcgagt

Clone No. 871:
caggtgcagctggtggagtctgggggaggcgtggtccagectgggaggtccctgagagtctectgtgcagegtctggattcacctte
agtaactatggcatgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagttatatggtatgatgacagtaataa
acagtatggagactccgtgaagggccgattcaccatctccagagacaattccaagagtacgctgtatctgcaaatggacagactga
gagtcgaggacacggctgtgtattattgtgcgagagcctccgagtatagtatcagctggcgacacaggggggtecttgactactggg
gccagggaaccctggtcaccgtctcgagt

Clone No. 880:

cagatcaccttgaaggagtctggtcctacgctggtgagacccacacagaccctcacactgacctgcaccttctctgggttctcactcag
cactagtaaactgggtgtgggctggatccgtcagcccccaggaaaggccctggagtggcttgcactegttgattgggatgatgatag
gcgctacaggccatctttgaagagcaggctcaccgtcaccaaggacacctccaaaaaccaggtggtecttacaatgaccaacatgg
accctgtggacacagccacatattactgtgcacacagtgcctactatactagtagtggttattaccttcaatacttccatcactggggcec

cgggcaccctggtcaccgtctcgagt

Clone No. 881:
gaggtgcagctggtggagtctgggggaggcgtggtacagcctggaggctccctgagactctectgtgaagtcteccggattcacctte
aatagttatgaaatgacctgggtccgccaggccccagggaaggggctggagtgggtttcacacattggtaatagtggttctatgata
tactacgctgactctgtgaagggccgattcaccatctccagagacaacgccaagaactcactatatctgcaaatgaacagcectgaga
gtcgaggacacggctgtttattactgtgcgaggtcagattactatgatagtagtggttattatctcctctacttagactcctggggecat
ggaaccctggtcaccgtctcgagt

Clone No. 884:
caggtgcagctggtgcagtctggggctgaggtgaggaagcctggggcectcagtgaaggtttcctgcaaggcttctggacatactttc
attaactttgctatgcattgggtgcgccaggcccccggacaggggcttgagtggatgggatacatcaacgctgtcaatggtaacaca

cagtattcacagaagttccagggcagagtcacctttacgagggacacatccgcgaacacagcctacatggagctgagcagectgag
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atctgaagacacggctgtgtattactgtgcgagaaacaatgggggctctgctatcattttttactactggggccagggaaccctggtc
accgtctcgagt

Clone No. 886:
caggtgcagctggtggagtctgggggaggcegtggtccagectgggaggtccctgagactctectgtgcagectctggattcagcettc
agtagctatggcatgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagttatatcaaatgatggaagtaataa
atactatgcagactccgtgaagggccgattcaccatctccagagacaattccaagaaaacgatgtatctgcaaatgaacagcectgag
agctgaggacacggctgtgtatttctgtgcgaagacaacagaccagcggctattagtggactggttcgacccctggggeccagggaa
ccctggtcaccgtctcgagt

Clone No. 888:
cagctgcagctgcaggagtcgggceccaggactggtgaagccatcggagaccctgtecctcacctgcactgectctggtggctecate
aacagtagtaatttctactggggctggatccgccageccccagggaaggggctggagtggattgggagtatcttttatagtgggacc
acctactacaacccgtccctcaagagtcgagtcaccatatccgtagacacgtccaagaaccagttctcecctgaagctgagecctgtga
ccgccgcagacacggdctgtctatcactgtgcgagacatggcetteccggtattgtaataatggtgtatgctctataaatctcgatgcettttg
atatctggggccaagggacaatggtcaccgtctcgagt

Clone No.894:
caggtgcagctggtggagtctgggggaggcgtcgtccagectggaaagtecctgagactctectgtgcagegtctggattcagattce
agtgactacggcatgcactgggtccggcaggctccaagcaaggggctggagtgggtggcagttatctggcatgacggaagtaata
taaggtatgcagactccgtgaggggccgattttccatctccagagacaattccaagaacacgctgtatttgcaaatgaacagcatga
gagccgacgdacacggctttttattattgtgcgagagteccgttccagatttggagtggtctttattttgaccactggggeccagggaacc
ctggtcaccgtctcgagt

In the same clones, the complete amino acid sequences of the light chains (i.e. light chains
including constant and variable regions) have the following amino acid sequences, which are
also set forth as SEQ ID NOs: 89-132:

Clone No. 735:
EIVLTQSPATLSLSPGERATLSCRASQSVNSHLAWYQQKPGQAPRLLIYNTFNRVTGIPARFSGSGSGTDF
TLTISSLATEDFGVYYCQQRSNWPPALTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 736:
DIQMTQSPSSLSASVGDRVTFTCRASQRISNHLNWYQQKPGKAPKLLIFGASTLQSGAPSRFSGSGSGT
DFTLTITNVQPDDFATYYCQQSYRTPPINFGQGTRLDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC

Clone No. 744:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGT
DFTLTISRLEPEDFAVYYCQQYDSSLSTWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
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YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKS
FNRGEC

Clone No. 793:
DIQMTQSPSSLSASVGDRVTITCRASQSITGYLNWYQQKPGKAPKLLIYATSTLQSEVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQSYNTLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 795:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIHGASTGATGTPDRFSGSGSGT
DFTLTISTLEPEDFAVYYCQQYGRTPYTFGQGTKLENKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 796:
DIVMTQTPLSLSVTPGQPASISCRSSQSLLRSDGKTFLYWYLQKPGQSPQPLMYEVSSRFSGVPDRFSGS
GSGADFTLNISRVETEDVGIYYCMQGLKIRRTFGPGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLN
NFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC

Clone No. 799:
DIQMTQSPSTLSASVGDRVTFSCRASQSVSSWVAWYQQKPGKAPKLLISEASNLESGVPSRFSGSGSGT
EFTLTISSLQPEDFATYYCQQYHSYSGYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC

Clone No. 800:
AIQLTQSPSSLSASVGDRVTLTCRASQGITDSLAWYQQKPGKAPKVLLYAASRLESGVPSRFSGRGSGTD
FTLTISSLQPEDFATYYCQQYSKSPATFGPGTKVEIRRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 801:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLNSNGFNYVDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCMQALETPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC

Clone No. 804:
EIVLTQSPGTLSLSPGGRATLSCRASQSVSSGYLAWYQQKPGQAPRLLIYGASGRATGIPDRFSGSGSGT
DFTLTISRLEPEDFAVYYCQQYFGSPYTFGQGTKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
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REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 810:
NIQMTQSPSAMSASVGDRVTITCRASQGISNYLVWFQQKPGKVPKRLIYAASSLQSGVPSRFSGSGSGT
EFTLTISSLQPEDFATYYCLQHNISPYTFGQGTKLETKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 811:
DIVMTQSPDSLAVSLGERATINCRSSETVLYTSKNQSYLAWYQQKARQPPKLLLYWASTRESGVPARFSG
SGSGTDFTLAISSLQAEDVAVYYCQQFFRSPFTFGPGTRLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC

Clone No. 812:
EIVLTQSPGTLSLSPGERVTLSCRASQSVSSSYIAWYQQKPGQAPRLVIYAASRRATGVPDRFSGSGSAT
DFTLTISRLEPEDLAVYYCQHYGNSLFTFGPGTKVDVKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 814:
DIQMTQSPSTLSASVGDRVTITCRASQSIGSRLAWYQQQPGKAPKFLIYDASSLESGVPSRFSGSGSGTE
FTLTISSLQPEDLATYYCQQYNRDSPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 816:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSDGRYYVDWYLQKPGQSPHLLIYLASNRASGVPDRFTGS
GSGTDFTLKISRVEAEDVGVYYCMQGLHTPWTFGQGTKVDIKRTVAAPSVFIFPPSDEQLKSGTASVVCL
LNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSP
VTKSFNRGEC

Clone No. 817:
EIVMTQSPATLSASPGERATLSCWASQTIGGNLAWYQQKPGQAPRLLIYGASTRATGVPARFSGSGSGTE
FTLAISSLQSEDFAVYYCQQYKNWYTFGQGTKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 818:
DIQMTQSPSSLSASVGDRVTITCRASQTIASYVNWYQQKPGRAPSLLIYAASNLQSGVPPRFSGSGSGTD
FTLTISGLQPDDFATYYCQQSYSYRALTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
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REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 819:
EIVLTQSPATLSLSPGERATLSCRASQSVSSSLAWYQQTPGQAPRLLIYDASYRVTGIPARFSGSGSGIDF
TLTISSLEPEDFAVYYCQQRSNWPPGLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 824:
AIQLTQSPSSLSASVGDTVTVTCRPSQDISSALAWYQQKPGKPPKLLIYGASTLDYGVPLRFSGTASGTHF
TLTISSLQPEDFATYYCQQFNTYPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGE
C

Clone No. 825:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYNSNNKNYLAWYQQKPGQPPKLLIHLASTREYGVPDRFSG
SGSGTDFALIISSLQAEDVAVYYCQQYYQTPLTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC

Clone No. 827:
DIQMTQSPSSLAASVGDRVTITCRASQFISSYLHWYQQRPGKAPKLLMYAASTLQSGVPSRFSGSGSGT
DFTLTISSLQPEDFATYYCQQSYTNPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 829:
DIQMTQSPSSLSASVGDRVTITCRASQSIASYLNWYQQKPGKAPKLLIYAASSLHSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQHSYSTRFTFGPGTKVDVKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 830:
DIQMTQSPSTLSASVGDRVTITCRASQSVTSELAWYQQKPGKAPNFLIYKASSLESGVPSRFSGSGSGTE
FTLTISSLQPDDFATYYCQQYNSFPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 831:
DIQMTQSPSTLSASVGDRLTITCRASQNIYNWLAWYQQKPGKAPKLLIYDASTLESGVPSRFSGSGSGTE
FTLTISSLQPDDFATYYCQQYNSLSPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
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EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 835:
DIQLTQSPSFLSASLEDRVTITCRASQGISSYLAWYQQKPGKAPKLLLDAASTLQSGVPSRFSGSGSGTEF
TLTISSLQPEDFATYYCQQLNSYPRTFGQGTKVDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 838:
DIQMTQSPSSLSASVGDRVSITCRASQGISNYLAWYQQKPGKVPKLLIYAASTLQSGVPSRFSGSGSGTD
FTLTISSLQPEDVATYYCQKYNSAPQTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 841:
DIVMTQSPDSLAVSLGERATINCRSSQSVLYSSNNKNYLAWYQQKPGQPPKLLVYWASTRASGVPDRFS
GSGSGTDFTLTLSSLQAEDVAVYYCQQFHSTPRTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSS
PVTKSFNRGEC

Clone No. 853:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSNYLAWYQQKPGQAPRLLIYGASSRAAGMPDRFSGSGSGT
DFTLTISRLEPEDFAVYYCQQYGNSPLTFGGGTEVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 855:
DIQMTQSPSSVSASVGDRVTITCRASQAISNWLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGT
DFTLTISGLQPEDFATYYCQQADTFPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 856:
DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSNDGNTYLDWYLQKPGQSPQLLIYTFSYRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCMQRIEFPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLN
NFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC

Clone No. 857:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHRNEYNYLDWYLQKPGQSPQLLIYWGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCMQTLQTPRTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
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NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC

Clone No. 858:
DIQMTQSPSSVSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLLIFDATKLETGVPTRFIGSGSGTD
FTVTITSLQPEDVATYYCQHFANLPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 859:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQKPGKVPKLLVFAASTLQSGVPSRFSGSGSGT
DFTLTISSLQPEDVATYYCQRYNSAPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 861:
DIQMTQSPSSLSASVGDRVTITCRASQIIASYLNWYQQKPGRAPKLLIYAASSLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQSYSTPIFTFGPGTKVNIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 863:
EIVLTQSPATLSLSPGERATLSCRTSQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGTDF
TLTISSLEPEDFAVYYCQQRSDWLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGE
C

Clone No. 868:
EIVMTQSPATLSVSPGERATLSCRASQSIKNNLAWYQVKPGQAPRLLTSGASARATGIPGRFSGSGSGTD
FTLTISSLQSEDIAVYYCQEYNNWPLLTFGGGTKVEIQRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 870:
DIQMTQSPPSLSASVGDRVTITCRASQRIASYLNWYQQKPGRAPKLLIFAASSLQSGVPSRFSGSGSGTD
FTLTISSLQPEDYATYYCQQSYSTPIYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

Clone No. 871:
DIQMTQSPSSLSASVGDRVTITCQASQGISNYLNWYQQKPGKAPKLLIFDASNLESEVPSRFSGRGSGTD
FTFSISSLQPEDIATYFCQQYDNFPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
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AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 880:
DIQMTQSPSSLAASVGDRVTITCRASQTIASYVNWYQQKPGKAPNLLIYAASSLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFASYFCQQSYSFPYTFGQGTKLDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 881:
DIQMTQSPSSLSASVGDRVTITCRASQTIASYVNWYQQKPGKAPKLLIYAASNLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQSYSVPRLTFGGGTKVDITRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

Clone No. 884:
DIQMTQSPSSLSASVGDRVTITCRSSQTISVFLNWYQQKPGKAPKLLIYAASSLHSAVPSRFSGSGSGTD
FTLTISSLQPEDSATYYCQESFSSSTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Clone No. 886:
EIVMTQSPATLSVSPGETATLSCRASQSVSSNLAWYQHKPGQAPRLLIHSASTRATGIPARFSGSGSGTE
FTLTISSLQSEDFAVYYCQQYNMWPPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC

Clone No. 888:
DIVMTQSPLSLPVTPGAPASISCRSSQSLLRTNGYNYLDWYLQKPGQSPQLLIYLGSIRASGVPDRFSGSG
SGTDFTLKISRVEAEDVGVYYCMQSLQTSITFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNN
FYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC

Clone No. 894:
EIVMTQSPATLSVSPGERATLSCRASQSVGNNLAWYQQRPGQAPRLLIYGASTRATGIPARFSGSGSGTE
FTLTISSLQSEDFAVYYCQQYDKWPETFGQGTKVDIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

The light chain encoding nucleic acid fragments in these clones have the following nucleic

acid sequences, which are also provided as SEQ ID NOs: 133-176:

Clone No 735:
gaaattgtgttgacacagtctccagccaccctgtecttgtctccaggagaaagagcecaccctctectgcagggcecagtcagagtgtta
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acagccacttagcctggtaccaacagaaacctggccaggctcccaggctectcatctataatacattcaatagggtcactggceatecc
agccaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagecttgcgactgaagattttggegtttattactgtce
agcagcgtagcaactggcectcecgecctcactttcggcggagggaccaaagtggagatcaaacgaactgtggcetgcaccatctgtcet
tcatcttcccgcecatctgatgagceagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggccaaag
tacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctaca

gcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggectgag
ctcgceccgtcacaaagagcttcaacaggggagagtgt

Clone No 736:
gacatccagatgacccagtctccatcctecctgtctgcatctgtgggagacagagtcaccttcacttgeccgggecagtcagaggatta
gcaaccatttaaattggtatcaacaaaagccagggaaagcccctaaactectgatctttggtgcatccactcttcaaagtggggeccc
atcaaggttcagtggcagtggatctgggacagatttcactctcaccatcactaatgtacaacctgacgattttgcaacttactactgtca
acagagttacagaactcccccgatcaacttcggccaagggacacgcectggacattaagcgaactgtggctgcaccatctgtcettcate
ttccecgcecatctgatgagcagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggceccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagcetcge
ccgtcacaaagagcttcaacaggggagagtgt

Clone No 744:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaagagccaccctctecctgcagggccagtcagagtgtta
gcagcagctacttagcctggtatcagcagaaacctggccaggctcccaggctectcatctatggtgcatccagcagggcecactggcea
tcccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagactggagectgaagattttgcagtgtatta
ctgtcagcagtatgatagctcactttctacgtggacgttcggccaagggaccaaggtggaaatcaaacgaactgtggctgcaccatc
tgtcttcatcttcccgecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgectgaataacttctatcccagagaggcec
aaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacce
tacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcec
tgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 793:
gacatccagatgacccagtctccatcctecctgtctgcatctgtaggagacagagtcaccatcacttgccgggcaagtcagagcatta
ccggctatttaaattggtatcagcagaaaccagggaaagcccctaaactcctgatctatgctacatccactttgcaaagtgaggtecc
atcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtcttcaacctgaagattttgcaacttactactgtca
acagagttataataccctcactttcggcggagggaccaaggtggagatcaaacgaactgtggctgcaccatctgtcttcatctteceg
ccatctgatgagcagttgaaatctggaactgcctctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtgga
aggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcagca
gcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagctegeccgt
Ccacaaagagcttcaacaggggagagtgt

Clone No 795:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaagagccaccctctecctgcagggccagtcagagtgtta

gcagcagctacttagcctggtatcagcagaaacctggccaggctcccaggctectcatacatggcgceatccaccggggcecactggcea
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ccccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatcagtacactggagcctgaagattttgcagtgtatta

ctgtcagcaatatggtaggacaccgtacacttttggccaggggaccaagctggagaacaaacgaactgtggctgcaccatctgtcett

catcttceccgecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagagaggcecaaagt
acagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacag
cctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgectgcgaagtcacccatcagggcectgagc
tcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 796:
gatattgtgatgacccagactccactctctctgtccgtcaccecctggacagecggcectccatctectgcaggtctagtcagagcectectg
cgaagtgatggaaagacgtttttgtattggtatctgcagaagccaggcecagtctccccaacccctaatgtatgaggtgtccagecggt
tctctggagtgccagataggttcagtggcagcgggtcaggggcagatttcacactgaacatcagccgggtggagactgaggatgtt
gggatctattactgcatgcaaggtttgaaaattcgtcggacgtttggcccagggaccaaggtcgaaatcaagcgaactgtggcetgca
ccatctgtcttcatcttccecgecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca
gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 799:
gacatccagatgacccagtctccttccaccctgtctgcatctgtaggagacagagtcaccttctcttgeccgggecagtcagagtgttag
tagttgggtggcctggtatcagcagaaaccaggaaaagcccctaagctectgatctctgaggcectccaatttggaaagtggggtecc
atcccggttcagecggcagtggatccgggacagaattcactctcaccatcagcagectgcagcectgaagattttgcaacttattactgec
aacagtatcatagttactctgggtacacttttggccaggggaccaagttggaaatcaagcgaactgtggctgcaccatctgtcttcatce
ttccecgcecatctgatgagcagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggceccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagcetcge
ccgtcacaaagagcttcaacaggggagagtgt

Clone No 800:
gccatccagttgacccagtctccategtecctgtctgeatcetgtaggegacagagtcaccctcacttgeccgggegagtcagggceattac
cgattctttagcctggtatcagcagaaaccagggaaagcccctaaggtectgcetctatgctgcttccagattggaaagtggggtececa
tccaggttcagtggcecgtggatctgggacggatttcactctcaccatcagcagectgcagectgaagactttgcaacttattactgtca
acagtattctaagtcccctgcgacgttcggeccagggaccaaggtggaaatcagacgaactgtggcetgcaccatctgtcttcatcttec
cgccatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagcetegecc
gtcacaaagagcttcaacaggggagagtgt

Clone No 801:
gatattgtgatgacccagtctccactctcecctgeccgtcaccecctggagagecggcectecatctectgcaggtctagtcagagcectecta
aatagtaatggattcaactatgtggattggtacctgcagaagccagggcagtctccacaactcectgatctatttgggttctaatcgggce
ctccggggtecctgacaggttcagtggcagtggatcaggcacagattttacactgaaaatcagcagagtggaggctgaggatgttg
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gggtttattactgcatgcaagctctagaaactccgctcactttcggcggagggaccaaggtggagatcaaacgaactgtggcetgcac
catctgtcttcatcttcccgecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatcccagaga
ggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagd
cacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaadtctacgcctgcgaagtcacccatcag

ggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 804:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccagggggaagagccaccctctectgcagggccagtcagagtgtta
gcagcggctacttagcctggtaccagcagaaacctggccaggctcccaggctectcatctatggtgcatccggcagggcecactggcea
tcccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagactggagectgaagattttgcagtgtatta
ctgtcagcagtattttggctcaccgtacacttttggccaggggaccaagctggagctcaaacgaactgtggctgcaccatctgtcttca
tcttcccgcecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatcccagagaggccaaagtac
agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcec
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagctc
gcccgtcacaaagagcttcaacaggggagagtgt

Clone No 810:
aacatccagatgacccagtctccatctgccatgtctgcatctgtaggagacagagtcaccatcacttgtcgggcgagtcagggcatta
gtaattatttagtctggtttcagcagaaaccagggaaagtccctaagcgcectgatctatgctgcatccagtttgcaaagtggggtecca
tcaaggttcagcggcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctgaagattttgcaacttattactgtct
acagcataatatttccccttacacttttggccaggggaccaagctggagaccaaacgaactgtggctgcaccatctgtcttcatcttec
cgccatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagcetegecc

gtcacaaagagcttcaacaggggagagtgt

Clone No 811:

gacatcgtgatgacccagtctccagactccctggcetgtgtctctgggcgagagggcecaccatcaactgcaggtccagtgagactgttt
tatacacctctaaaaatcagagctacttagcttggtaccagcagaaagcacgacagcctcctaaactactectttactgggceatctacc
cgggaatccggggtccctgeccgattcagtggcageggatctgggacagatttcactctcgecatcagcagectgcaggcetgaagat
gtggcagtttattactgtcagcaattttttaggagtcctttcactttcggccccgggaccagactggagattaaacgaactgtggcetgca
ccatctgtcttcatcttccecgecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca

gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 812:

gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaagagttaccctctecttgcagggcecagtcagagtgttag
cagcagttacatagcctggtaccagcagaagcctggccaggctcccaggctegtcatctatgetgecatcccgcagggecactggegt
cccagacaggttcagtggcagtgggtctgcgacagacttcactctcaccatcagtagactggagectgaagatcttgcagtgtattac
tgtcagcactatggtaactcactattcactttcggccctgggaccaaggtggatgtcaaacgaactgtggctgcaccatetgtcttcate
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ttccecgcecatctgatgagcagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggceccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagcetegce

ccgtcacaaagagcttcaacaggggagagtgt

Clone No 814:

gacatccagatgacccagtctccctccaccctgtectgcatctgtcggagacagagtcaccatcacttgccgggccagtcagagtattg
gtagccggttggcectggtatcagcagcaaccagggaaagceccctaaattectgatctatgatgecteccagtttggaaagtggggtec
catcaaggttcagcggcagtggatcagggacagaattcactctcaccatcagcagectgcageccggaggatcttgcaacttattact
gccaacagtacaatagagattctccgtggacgttcggccaagggaccaaggtggaaatcaagcgaactgtggcetgcaccatctgtc
ttcatcttcccgecatctgatgagcagttgaaatctggaactgcectetgttgtgtgectgectgaataacttctatcccagagaggccaaa
gtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctac
agcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectga

gctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 816:
gatattgtgatgacccagtctccactctccctgeccgtcaccccaggagagcecggcectecatctectgcaggtctagtcagagectect
gcatagtgatggacgctactatgtggattggtacctgcagaagccagggcagtctccacacctcctgatctatttggcettctaatcggg
cctccggggteectgacaggttcactggcagtggatcaggcacagattttacactgaaaatcagcagagtggaggctgaggatgtt
ggcgtttattactgcatgcaaggtctacacactccttggacgttcggccaggggaccaaggtggacatcaagcgaactgtggcetgca
ccatctgtcttcatcttcccgecatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca

gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 817:
gaaattgtaatgacacagtctccagccaccctgtctgegtccccaggggaaagagcecaccctcetectgttgggecagtcagactattg
gaggcaacttagcctggtaccagcagaaacctggccaggctcccaggctectcatctatggtgcatccaccagggecactggtgtec
cagccaggttcagtggcagtgggtctgggacagagttcactctcgccatcagcagectgcagtctgaagattttgcagtttattactgt
cagcagtataaaaactggtacacttttggccaggggaccaagctggagctcaaacgaactgtggcetgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagcetegecc
gtcacaaagagcttcaacaggggagagtgt

Clone No 818:

gacatccagatgacccagtctccatcctecctgtctgcatctgtaggagacagagtcaccatcacttgeccgggcaagtcagaccattg
ccagttacgtaaattggtaccaacaaaaaccagggagagcccctagtctcctgatctatgcetgcatctaacttgcagagtggggtecc
accaaggttcagtggcagtggatctgggacagacttcactctcaccatcagcggtctgcaacctgacgattttgcaacttattactgtc
aacagagdttacagttatcgagcgctcactttcggcggagggaccaaggtggagatcaaacgaactgtggctgcaccatctgtcttca
tcttcccgcecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatcccagagaggccaaagtac
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agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcec
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagctc

gcccgtcacaaagagcttcaacaggggagagtgt

Clone No 819:
gaaattgtgttgacacagtctccagccaccctgtegttgtccccaggggaaagagcecaccctctectgcagggcecagtcagagtgtta
gcagctccttagcctggtaccaacagacacctggccaggctcccaggcttctcatctatgatgegtectacagggtcactggceatecca
gccaggttcagtggcagtgggtctgggatagacttcactctcaccatcagcagcctagagcctgaagattttgcagtttactattgtca
gcagcgtagcaactggcectccggggctcactttcggecggggggaccaaggtggagatcaaacgaactgtggcetgcaccatetgtct
tcatcttcccgcecatctgatgagceagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggccaaag
tacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctaca
gcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggectgag

ctcgceccgtcacaaagagcttcaacaggggagagtgt

Clone No 824:
gccatccagttgacccagtctccatectecctgtctgcatctgttggagacacagtcaccgtcacttgeccggecaagtcaggacattag
cagtgctttagcctggtatcagcagaaaccagggaaacctcctaagctectgatctatggtgectcecactttggattatggggteccat
taaggttcagcggcactgcatctgggacacatttcactctcaccatcagcagcectgcaacctgaagattttgcaacttattactgtcaac
agtttaatacttacccattcactttcggccctgggaccaaagtggatatcaaacgaactgtggctgcaccatctgtcttcatcttceccgec
atctgatgagcagttgaaatctggaactgcctctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtggaag
gtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectcagcagcea
ccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctcegeccgtcaca

aagagcttcaacaggggagagtgt

Clone No 825:
gacatcgtgatgacccagtctccagactccctggcetgtgtetctgggcgagagggcecaccatcaactgcaagtccagccagagtgttt
tatacaactccaacaataagaactacttagcctggtatcagcagaaaccaggacagcctcctaagctectcattcacttggcatctacc
cgggaatacggggtccctgaccgattcagtggcagecgggtctgggacagatttcgctctcatcatcagcagectgcaggctgaagat
gtggcagtttattactgtcaacaatattatcaaactcctctaacttttggccaggggaccaaggtggagatcaaacgaactgtggcetg
caccatctgtcttcatcttcccgecatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcecag
agaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaadgg
acagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcaccca

tcagggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 827:
gacatccagatgacccagtctccatcctccctggcetgcatctgtaggagacagagtcaccatcacttgccgggcaagtcagttcatta
gcagctatttacattggtatcagcaaagaccaggcaaggcccctaaactcectgatgtatgctgectccactttgcaaagtggggtecc
atcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaacttactactgtce
aacagagttacactaacccatacacttttggccaggggaccaagctggagatcaaacgaactgtggctgcaccatctgtcttcatctt
cccgcecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgectgaataacttctatcccagagaggccaaagtacagt

ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectca



10

15

20

25

30

35

WO 2009/030237 PCT/DK2008/050218

58

gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec
cgtcacaaagagcttcaacaggggagagtgt

Clone No 829:
gacatccagatgacccagtctccatcctecctatctgcatctgtaggagacagagtcaccatcacttgccgggcaagtcagagceattg
ccagctatttaaattggtatcagcagaaaccagggaaagcccccaaactcctgatctatgctgcatccagtttgcatagtggggtecc
atcaagattcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaacttactactgtc
aacacagttacagtactcgattcactttcggccctgggaccaaagtggatgtcaaacgaactgtggcetgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagcetegecc

gtcacaaagagcttcaacaggggagagtgt

Clone No 830:
gacatccagatgacccagtctccttcgaccctgtctgcatctgtaggagacagagtcaccatcacttgccgggcecagtcagagtgtta
ctagtgagttggcctggtatcagcagaaaccagggaaagcccctaacttcctgatctataaggcegtctagtttagaaagtggggtcc
catcaaggttcagcggcagtggatctgggacagaattcactctcaccatcagcagcectgcagectgatgattttgcaacttattactgce
caacagdtataatagttttccgtacacttttggccaggggaccaagctggagatcaaacgaactgtggctgcaccatctgtcttcatett
cccgcecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgectgaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec
cgtcacaaagagcttcaacaggggagagtgt

Clone No 831:
gacatccagatgacccagtctccttccaccctgtctgcatctgtaggcgacagactcaccatcacttgccgggcecagtcagaatattta
taactggttggcctggtatcagcagaaaccagggaaagcccctaaactcctgatctatgacgcectccactttggaaagtggggtecc
atcaaggttcagcggcagtggatctgggacagagttcactctcaccatcagcagcectgcagcectgatgattttgcgacttattactgcec
aacaatataatagtttgtctccgacgttcggccaagggaccaaggtggaaatcaagcgaactgtggctgcaccatcetgtcttcatcettc
ccgccatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcccagagaggceccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagcetcgec

cgtcacaaagagcttcaacaggggagagtgt

Clone No 835:
gacatccagttgacccagtctccatccttectgtectgcatctttagaagacagagtcactatcacttgccgggccagtcagggcattag
cagttatttagcctggtatcagcaaaaaccagggaaagcccctaagctectgctcgatgcetgcatccactttgcaaagtggggtecca
tcaaggttcagcggcagtggatctgggacagagttcactctcacaatcagcagcectgcagectgaagattttgcaacttattactgtca
acagcttaatagttaccctcggacgttcggccaagggaccaaggtggacatcaaacgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcccagagaggceccaaagtacagt

ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectca
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gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec
cgtcacaaagagcttcaacaggggagagtgt

Clone No 838:
gacatccagatgacccagtctccatcctcectgtctgcatctgtaggagacagagtcagcatcacttgccgggcgagtcagggceatta
gcaattatttagcctggtatcagcagaaaccagggaaggttcctaagctectgatctatgctgcatcecactttgcaatcaggggtecca
tctcggttcagtggcagtggatctgggacagatttcactctcaccatcagcagectgcagectgaggatgttgcaacttattactgtca
aaagtataacagtgcccctcaaacgttcggccaagggaccaaggtggaaatcaaacgaactgtggctgcaccatctgtcttcatctt
cccgcecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgectgaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagcetecgec

cgtcacaaagagcttcaacaggggagagtgt

Clone No 841:
gacatcgtgatgacccagtctccagactccctggcetgtgtctctgggcgagagggcecaccatcaactgcaggtccagccagagtgttt
tatacagctccaacaataagaactacttagcttggtaccagcagaaaccaggacagcctcctaagctgctegtttactgggcatcaac
ccgggcatccggggtecctgaccgattcagtggcagegggtctgggacagatttcactctcaccctcagcagectgcaggctgaaga
tgtggcagtttattactgtcagcagtttcatagtactcctcggacgttcggccaagggaccaaggtggagatcaaacgaactgtggct
gcaccatctgtcttcatcttcccgecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatecca
gagaggccaaagdtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaag
gacagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcaccc
atcagggcctgagctcgceccgtcacaaagagcttcaacaggggagagtgt

Clone No 853:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaagagcecaccctctecctgcagggccagtcagagtgtta
gcagcaactacttagcctggtaccagcagaaacctggccaggctcccaggctectcatctatggtgcatccagcagggecgcetggcea
tgccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagactggagectgaagattttgcagtgtatta
ctgtcagcagtatggtaactcaccgctcactttcggcggagggaccgaggtggagatcaaacgaactgtggcetgcaccatctgtctte
atcttccecgcecatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcccagagaggccaaagt
acagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacag
cctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgectgcgaagtcacccatcagggcectgagc

tcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 855:
gacatccagatgacccagtctccatcttctgtgtctgcatctgtaggagacagagtcaccatcacttgtcgggcgagtcaggctattag
taactggttagcctggtatcagcagaaaccaggaaaagcccctaagctectgatctatgetgcatccagtttgcaaagtggggtecca
tcaagattcagcggcagtggatctgggacagatttcactctcactatcagcggcectgcagectgaggattttgcaacttactattgtca
acaggctgacactttcectttcactttcggccctgggaccaaagtggatatcaaacgaactgtggctgcaccatctgtcttcatettecc
gccatctgatgagcagttgaaatctggaactgcctctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtgg

aaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcagce
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agcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagctegeccg

tcacaaagagcttcaacaggggagagtgt

Clone No 856:
gatattgtgatgacccagactccactctccctgeccgtcacccctggagagecggcectecatctectgcaggtctagtcagagectctt
ggatagtaatgatggaaacacctatttggactggtacctgcagaagccagggcagtctccacagctcctgatttatacattttcctatce
gggcctctggagtcccagacaggttcagtggcagtgggtctggcactgatttcacactgaaaatcagcagggtggaggcecgaggat
gttggagtttattactgcatgcaacgtatcgagtttccgtacacttttggccaggggaccaagctggagatcaaacgaactgtggcetg
caccatctgtcttcatcttcccgecatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcecag
agaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaadgd
acagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcaccca

tcagggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 857:
gatattgtgatgacccagtctccactctccctgeccgtcacccctggagagecggectcecatetectgcaggtectagtcagagectectg
catagaaatgagtacaactatttggattggtacttgcagaagccagggcagtctccacagctectgatctattggggttctaatcggg
cctccggggteectgacaggttcagtggcagtggatcaggcacagattttacactgaaaatcagcagagtggaggctgaggatgtt
ggggtttattactgcatgcaaactctacaaactcctcggacgttcggccaagggaccaaggtggaaatcaaacgaactgtggcetgca
ccatctgtcttcatcttccecgecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatca

gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 858:
gacatccagatgacccagtctccatcctecgtgtctgcatctgtgggagacagagtcaccatcacttgccaggcgagtcaagacatta
gcaactatttaaattggtatcagcagaaaccagggaaagcccctaagctcectgatcttcgatgcaaccaaattggagacaggggtcec
Ccaacaaggttcattggaagtggatctgggacagattttactgtcaccatcaccagcctgcagcctgaagatgttgcaacatattactgt
caacactttgctaatctcccatacacttttggccaggggaccaagctggagatcaagcgaactgtggcetgcaccatctgtcttcatcettc
ccgccatctgatgagcagttgaaatctggaactgectctgttgtgtgectgectgaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec

cgtcacaaagagcttcaacaggggagagtgt

Clone No 859:
gacatccagatgacccagtctccatcttcectgtctgcatctgtaggagacagagtcaccatcacttgccgggcgagtcagggceatta
ggaattatttagcctggtatcagcagaaaccagggaaagdttcctaagctectggtcetttgectgcatecactttgcaatcaggggtecca
tctcggttcagtggcagtggatctgggacagatttcactctcaccatcagcagcectgcagectgaggatgttgcaacttattactgtca
aaggtataacagtgccccgctcactttcggcggagggacgaaggtggagatcaaacgaactgtggctgcaccatctgtcttcatcettc
ccgccatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcccagagaggceccaaagtacagt

ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectca
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gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec
cgtcacaaagagcttcaacaggggagagtgt

Clone No 861:

gacatccagatgacccagtctccatcctecctgtctgcatctgtaggagacagagtcaccatcacttgeccgggcaagtcagatcattgce
cagctatttaaattggtatcagcagaaaccaggcagagcccctaagctectgatctatgctgcatccagtttgcaaagtggggtecca
tcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaacttactactgtca
acagagttacagtacccccatattcactttcggccctgggaccaaggtgaatatcaaacgaactgtggcetgcaccatctgtcttcatctt
cccgcecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgetgaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec

cgtcacaaagagcttcaacaggggagagtgt

Clone No 863:
gaaattgtgttgacacagtctccagccaccctgtctttgtctccaggggaaagagcecaccctctectgcaggaccagtcagagtgtta
gcagctacttagcctggtaccaacagaaacctggccaggctcccaggctectcatctatgatgettccaatagggcecactggceatecc
agccaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcagcctagagcctgaagattttgcagtttattactgte
agcagcgtagtgactggctcactttcggcggagggaccaaggtggagatcaaacgaactgtggctgcaccatctgtcttcatcttcec
gccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcectgctgaataacttctatcccagagaggccaaagtacagtgg
aaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectcagce
agcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagctegeccg
tcacaaagagcttcaacaggggagagtgt

Clone No 868:
gaaattgtaatgacacagtctccagccaccctgtetgtgtctccaggggaaagagcecaccctectecctgcagggccagtcagagtatta
daaacaacttggcctggtaccaggtgaaacctggccaggctcccaggctectcacctetggtgcatccgeccagggcecactggaattce
caggcaggttcagtggcagtgggtctgggactgacttcactctcaccatcagcagcectccagtctgaagatattgcagtttattactgt
caggagtataataattggcccctgctcactttcggcggagggaccaaggtggagatccaacgaactgtggctgcaccatctgtcttca
tcttcccgcecatctgatgagceagttgaaatctggaactgcectetgttgtgtgectgectgaataacttctatcccagagaggccaaagtac
agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcec
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggectgagctc

gcccgtcacaaagagcttcaacaggggagagtgt

Clone No 870:

gacatccagatgacccagtctcctcectecctgtectgeatetgtgggagacagagtcaccatcacttgccgggcaagtcagaggattg
ccagctatttaaattggtatcagcagaaaccagggagagcccctaagctectgatctttgctgcatccagtttacaaagtggggtecc
atcaaggttcagtggcagtggatctgggacagacttcactctcaccatcagtagtctgcaacctgaagattatgcgacttactactgtc
aacagagttacagtactcccatctacacttttggccaggggaccaagctggagatcaaacgaactgtggctgcaccatctgtcttcat
cttcecgecatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagagaggcecaaagtac

agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcec
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tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagctc
gcccgtcacaaagagcttcaacaggggagagtgt

Clone No 871:
gacatccagatgacccagtctccatcctecctgtctgcatctgtaggagacagagtcaccatcacttgccaggcgagtcagggcatta
gcaactatttaaattggtatcaacagaaaccagggaaagcccctaagctcctgatcttcgatgcatccaatttggaatcagaggtecc
atcaaggttcagtggacgtggatctgggacagattttactttctccatcagcagectgcagcectgaagatattgcaacatatttctgtca
acagtatgataatttcccgtacacttttggccaggggaccaagctggagatcaaacgaactgtggcetgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgecctgcgaagtcacccatcagggectgagcetcgecc

gtcacaaagagcttcaacaggggagagtgt

Clone No 880:
gacatccagatgacccagtctccatcctccctggetgcatctgtaggagacagagtcaccatcacctgeccgggcaagtcagacgatt
gccagttatgtaaattggtatcaacagaaaccagggaaagcccctaatctcctgatctatgctgcatccagtttgcaaagtggggtec
catcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcatcttacttectgtce
aacagagdttacagtttcccgtacacttttggccaggggaccaagctggatatcaaacgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgectctgttgtgtgectgctgaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagctegec
cgtcacaaagagcttcaacaggggagagtgt

Clone No 881:
gacatccagatgacccagtctccatcctecctgtctgcatctgtaggagacagagtcaccatcacttgccgggcaagtcagaccattg
ccagctatgtaaattggtatcagcagaaaccagggaaagcccctaagctcectgatctatgctgcatccaatttgcaaagtggggtecc
ttcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaacttactactgtca
acagagttacagtgtccctcggctcactttcggcggagggaccaaggtggacatcacacgaactgtggctgcaccatctgtcttcate
ttccecgcecatctgatgagcagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggceccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectce
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagcetegce

ccgtcacaaagagcttcaacaggggagagtgt

Clone No 884:
gacatccagatgacccagtctccatcctecctgtctgcatctgtaggagacagagtcaccatcacttgeccggtcaagtcagaccattag
cgtctttttaaattggtatcagcagaaaccagggaaagcccctaagctcectgatctatgeccgcateccagtttgcacagtgeggtcccat
caaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattctgcaacttactactgtcaa
gagagtttcagtagctcaactttcggcggagggaccaaggtggagatcaaacgaactgtggctgcaccatctgtcttcatetteccegce
catctgatgagcagttgaaatctggaactgcctctgttgtgtgcectgctgaataacttctatcccagagaggccaaagtacagtggaa

ggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectcagcag
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caccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcectgcgaagtcacccatcagggcectgagcetcegeccgtca
Caaagagcttcaacaggggagagtgt

Clone No 886:

gaaattgtaatgacacagtctccagccaccctgtetgtgtctccaggggaaacagcecaccctectectgcagggcecagtcagagtgtta
gcagcaacttagcctggtaccaacataaacctggccaggctcccaggctectcatccatagtgcatccaccagggcecactgggatec
cagccaggttcagtggcagtgggtctgggacagagttcactctcaccataagcagcectgcagtctgaagattttgcagtttattactgt
cagcagtataatatgtggcctcectggacgttcggccaagggaccaaggtggaaatcaaacgaactgtggctgcaccatctgtettc
atcttccecgcecatctgatgagcagttgaaatctggaactgcectctgttgtgtgectgctgaataacttctatcccagagaggccaaagt
acagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacag
cctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgectgcgaagtcacccatcagggcectgagc

tcgcccgtcacaaagagcttcaacaggggagagtgt

Clone No 888:
gatattgtgatgacccagtctccactctccctgeccgtcaccecctggagegecggectecatctectgecaggtctagtcagagcectectg
cgtactaatggatacaactatttggattggtacctgcagaagccagggcagtctccacagctectgatctatttgggttctattcgggcec
tccggggtecctgacaggttcagtggcagtggctcaggcacagattttacactgaaaatcagcagagtggaggctgaggatgttgg
ggtttattactgcatgcaatctctacaaacttcgatcaccttcggccaagggacacgactggagattaaacgaactgtggctgcacca
tctgtcttcatcttccecgecatctgatgagcagttgaaatctggaactgectetgttgtgtgectgctgaataacttctatcccagagagg
ccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagca
cctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgectgcgaagtcacccatcaggg
cctgagctcgeccgtcacaaagagcttcaacaggggagagtgt

Clone No 894:
gaaattgtaatgacacagtctccagccaccctgtctgtgtctccgggggaaagagcecaccctectecctgcagggctagtcagagtgttg
gcaacaacttagcctggtaccagcagagacctggccaggctcccagactectcatctatggtgegtccaccagggcecactggtatec
cagccaggttcagtggcagtgggtctgggacagagttcactctcaccatcagcagcectgcagtctgaggattttgcagtttattactgt
cagcagtatgataagtggcctgagacgttcggccaggggaccaaggtggacatcaagcgaactgtggcetgcaccatctgtcttcate
ttccecgcecatctgatgagcagttgaaatctggaactgcectetgttgtgtgectgctgaataacttctatcccagagaggcecaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagectc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatcagggcectgagcetegce

ccgtcacaaagagcttcaacaggggagagtgt

In all of the above-discussed 44 clones, the encoded antibodies include the same constant

IgG heavy chain, which has the following amino acid sequence (SEQ ID NO: 178):

SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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The genomic sequence encoding this heavy chain has the following nucleic acid sequence
(SEQ ID NO: 177):

acaagcccagcaacaccaaggtggacaagagagttggtgagaggccagcacagggagggagggtgtctgctggaagceccaggct

cagcgctectgectggacgcatcecggctatgcagtcccagtccagggcagcaaggcaggecccgtetgectettcacccggaggcec
tctgceccgcecccactcatgctcagggagagggtcettctggctttttccccaggcetctgggcaggcacaggctaggtgeccctaaccca
ggccctgcacacaaaggggcaggtgctgggctcagacctgccaagagccatatccgggaggaccctgeccctgacctaageccac

cccaaaggccaaactctccactccctcagctcggacaccttctctectcccagattccagtaacteccaatcettctctctgcagagecca

aatcttgtgacaaaactcacacatgcccaccgtgcccaggtaagccagcccaggcectcgecctccagetcaaggcgggacaggtgce
cctagagtagcctgcatccagggacaggccccagccgggtgctgacacgtccacctecatcetettectcagcacctgaactectggag

gtctccaacaaagccctcccageccccatcgagaaaaccatctccaaagccaaaggtgggacccgtggggtgecgagggcecacatg
gacagaggccggctcggceccaccctctgecctgagagtgaccgcetgtaccaacctetgtccctacagggcagecccgagaaccaca

caaccactacacgcagaagagcctctcectgteccccgggtaaatga

In this sequence exons are indicated by double underlining. Further, the initial Ser-encoding
nucleotides agt (bold underline) are created as a consequence of the introduction into the
Xhol digested expression vector of an XhoI digested PCR product encoding the variable heavy

chain site in the IgG expression vector.

The above-discussed Vy and V| coding pairs were selected according to the binding specificity
to various antigens and peptides in ELISA and/or FLISA, epitope mapping, antigen diversity,
and sequence diversity. The selected cognate V-gene pairs were subjected to clone repair if

errors were identified.

EXAMPLE 2 FUNCTIONAL IN VITRO TESTING OF MONO- AND POLYCLONAL ANTI-RSV
ANTIBODIES.

In vitro neutralization experiments have been performed both with single antibody clones and
with combinations of purified antibodies. All the antibody mixtures described below are
constituted of a number of individual anti-RSV antibodies of the present invention, which

were combined into a mixture using equal amounts of the different antibodies.

Preparation of live RSV for in vitro use



10

15

20

25

30

WO 2009/030237 PCT/DK2008/050218

65

Human laryngeal epithelial HEp-2 cells (ATCC CLL-23) were seeded in 175 cm? flasks at
1x10’ cells/flask. The cells were infected with either the RSV Long (ATCC number VR-26), the
RSV A2 (Advanced Biotechnologies Inc., ATCC number VR-1540) the RSV B1 (ATCC number
VR-1400) or the RSV B Wash/18537 (Advanced Biotechnologies Inc., ATCC number VR-1580)
strain in 3 ml serum-free medium at a ratio of 0.1 pfu/cell. Cells were infected for 2 h at
37°C; 5% CO, followed by addition of 37 ml of complete MEM medium. Cells were incubated
until cytopathic effects were visible. The cells were detached by scraping and the media and
cells were sonicated for 20 sec and aliquoted, snap frozen in liquid nitrogen and stored at -
80°C.

Plaque reduction neutralization test (PRNT)

HEp-2 cells were seeded in 96-well culture plates at 2x10” cells/well, and incubated overnight
at 37°C; 5% CO,. The test substances were diluted in serum-free MEM and allowed to pre-
incubate with RSV in the absence or presence of complement (Complement sera from rabbit,
Sigma) for 30 min at 37°C. This mixture was applied to the monolayer of HEp-2 cells and
incubated for 24-72 h at 37°C; 5% CO,. The cells were fixed with 80% acetone; 20% PBS for
20 min. After washing, biotinylated goat anti-RSV antibody (AbD Serotec) was added (1:200)
in PBS with 1% BSA and incubated for 1 h at room temperature. After washing, HRP-avidin
was added and allowed to incubate for 30 min. Plaques were developed by incubation with 3-
amino-9-ethylcarbazole (AEC) substrate until plaques were visible by microscopy, e.g., for 25
min (RSV Long) or 45 min (RSV B1). Plagues were counted in a Bioreader (Bio-Sys GmbH).
ECso values (effective concentrations required to induce a 50 % reduction in the number of

plaques) were calculated where applicable to allow for a comparison of the potencies.
Testing of single antibodies

The neutralizing activity of each antibody was determined in the presence of complement
against RSV subtype A and B strains. The ECsy values of a number of the purified antibodies
are shown in Table 5. Blank fields indicate that the analysis has not been performed yet. ND
indicates that an ECsp value could not be determined in the PRNT due to a very low or lacking
neutralizing activity.

Table 5: ECs, values of purified anti-RSV protein F and protein G antibodies against RSV
subtype A and B.

ECso value (ug/ml)

Clone Antigen-specificity

Long A2 18537 Bl
793 G 2.52 0.09
800 F 0.15 0.16

0.04- 0.02-
810 F 0.06 0.02 0.14 0.29
816 G ND ND
818 F 0.15 0.21
819 F 0.18 0.09
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ECso value (pg/ml)

824 F 0.03 0.007 0.02 0.07
825 F 0.12 0.04

827 F 0.16 0.10

831 F 0.08 0.72 1.66
853 G 0.13 0.14

855 G 6.35 ND

856 G ND ND

858 F ND 0.13

868 G ND

880 F 0.38 0.95 0.40
888 G 0.14

894 F 0.08 0.07
Palivizumab F 0.14 0.15 0.20

Mixtures of anti-F antibodies

The ability of mixtures of anti-RSV protein F antibodies to neutralize RSV strains of subtype A
and B was compared with the neutralizing effect obtained using Palivizumab (also an anti-F
antibody). The neutralization capability was assessed using a microneutralization test or the
PRNT. In an initial experiment two antibody mixtures, anti-F(I} and anti-F(II), containing five
and eleven distinct anti-F antibodies, respectively were compared against Palivizumab using
the microneutralizating test. Anti-F(I) is composed of antibodies obtained from clones 810,
818, 819, 825 and 827. Anti-F(II) is composed of antibodies obtained from clones 735, 800,
810, 818, 819, 825, 827, 863, 880, 884 and 894. Both composition Anti-F(I) and F(II) were

more potent than Palivizumab with respect to neutralization of RSV strains of both subtypes.

Both the in vitro assays and the combinations of clones have been refined since this initial
experiment and a number of combinations of F-specific antibody clones that are highly potent
in the presence of complement have been identified. The neutralizing potencies, expressed as
ECso values (effective concentrations required to induce a 50 % reduction in the number of
plaques), of additional anti-F antibody compositions are listed in Table 6. Irrespective of the
exact number of clones in the compositions, the majority of the tested combinations of F-
specific antibodies were more potent than Palivizumab with respect to neutralization of RSV

strain subtype A.
Mixtures of anti-G antibodies

The ability of mixtures of anti-G antibodies to neutralize RSV strains of subtype A was tested
using the PRNT. The ECs, values from the tested anti-G antibody compositions are listed in
Table 6. Most of the compositions of two anti-G antibodies did not exhibit a markedly
increased ability to neutralize virus compared to the individual anti-G antibodies. Some
combinations of two or three anti-G antibodies never reached 100% neutralization of the

virus, irrespective of the concentration. However, when additional anti-G antibodies were
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added to the composition the potency increased, possibly indicating a synergistic neutralizing
effect between the anti-G antibodies.

Mixtures of anti-F and anti-G antibodies

The ability of mixtures of anti-RSV protein F and protein G antibodies to neutralize RSV

subtype B strain was compared with the neutralizing effect obtained using Palivizumab.

Initially, the neutralizing activity of two antibody mixtures, anti-F(I)G and anti-F(I[)G, was
measured in the microneutralization fusion inhibition assay. Each of these mixtures contains
the anti-F antibodies of composition anti-F(I) and anti-F(II) described above as well as anti-G
antibodies obtained from clones 793, 796, 838, 841, 856 and 888. Both composition Anti-
F(I)G and F(II)G were more potent than Palivizumab with respect to neutralization of the RSV

B1 strain. Further, the neutralizing activity of the two mixtures was more or less equal.

A large number of different combinations of both anti-F and anti-G antibodies have been
tested in the PRNT in the presence or absence of complement. ECs, values obtained by this
assay in the presence of active complement are presented in Table 6. All of the tested
compositions including both anti-F and anti-G antibodies do neutralize RSV subtype A and the
majority of these are more potent than Palivizumab.

Table 6: ECsyvalues of combinations of anti-RSV antibodies against RSV subtype A and B.

Blank fields indicate that the analysis has not been performed yet. ND indicates that an ECsg
value could not be determined in the PRNT due to a very low or lacking neutralizing activity.

Composi EC50 value (ug/ml)
tion Antibodies in composition
number Long A2 | 18537 B1
1 810, 818, 819, 825, 827 0.19 0.38
> 810, 818, 819, 825, 827, 831, 858, 863, 884, 0.34

894, 793, 796, 816, 838, 853, 856, 859, 888 )

810, 818, 825, 827, 884, 886, 793, 853, 868,
3 388 0.30
4 810, 818, 825, 827, 831, 858, 884, 886, 793, 0.19

796, 816, 853, 856, 868, 888 )
5 810, 818, 825, 827, 831, 858, 884, 886, 793, 0.21

853, 868, 888 )

810, 819, 825, 827, 831, 793, 853, 856, 858,
6 868 0.20
7 810, 811, 817, 819, 825, 827, 831, 838, 853, 0.18

856, 858, 859, 863, 868 )
8 800, 801, 811, 838, 853, 855, 859, 861, 880, 0.92

894, 736, 795, 796, 799 )
9 810, 818, 825 0.14 0.03 0.29
10 810, 818, 819, 825, 827, 884 0.21 0.42
11 810, 818, 819, 825, 827, 884, 886 0.15 0.29
12 793, 816, 853, 856 0.06
13 793, 816, 853, 855, 856 0.03 0.03 0.86
14 793, 868, 888, 853, 856 0.34
15 793, 796, 818, 816, 838, 853, 855, 856, 859, 0.11

868, 888 )
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Composi EC50 value (pg/ml)
tion Antibodies in composition
number Long A2 | 18537 B1
16 810, 818, 827 0.11 0.21
17 810, 818, 825, 827, 853, 886 0.10 0.05 | 0.16
810, 818, 825, 827, 858, 886, 793, 816, 853,
18 aes Bec 0.04 0.06 | 0.15
o gég, 825, 827, 858, 836, 793, 816, 853, 855, | , o
810, 818, 819, 825, 827, 858, 793, 816, 853,
20 5es Bee 0.10 0.06
21 810, 793, 816, 853, 855, 856 0.04
818, 825, 827, 831, 858, 886, 793, 816, 853,
22 aes sec 0.06
818, 825, 827, 831, 858, 819, 793, 816, 853,
23 aes sec 0.06 0.03
a gég, 827, 831, 858, 819, 793, 816, 853, 855, | , o 004
810, 818, 810, 824, 825, 827, 858, 793, 816,
25 853, 855, 856 0.07
831, 818, 819, 824, 825, 827, 858, 793, 816,
26 853, 855, 856 0.08
831, 818, 819, 824, 827, 858, 793, 816, 853,
27 5os see 0.05
28 810, 818, 824 %‘%36' 0.04 | 0.04 | 0.04
29 810, 824 0.05
30 818, 824 0.04
0.08-
31 810, 818 .08
32 824, 793, 816, 853, 855, 856 0.05
810, 818, 819, 824, 825, 827, 858, 894, 793, | 0.03-
33 816, 853, 855, 856 0.07 | 006 0.03 | 0.06
a 810, 818, 819, 824, 825, 827, 894, 793, 816, | -
853, 855, 856 '
35 793, 816 5.04
36 855, 856 ND
37 793, 856 ND
38 793, 853 2.35
39 853, 856 0.21
40 793, 853, 856 2.84
41 793, 816, 853 1.97
42 853, 855, 856 0.25
43 793, 816, 853, 856 0.45
42 793, 853, 855 0.26
45 793, 853, 855, 856 0.16
46 816, 853, 855, 856 0.07
47 816, 856 0.06
48 816, 853 0.75
49 816, 853, 856 0.07
50 810, 818, 824, 816 0.09
51 810, 818, 824, 853 0.11
52 810, 818, 824, 856 0.10
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Composi EC50 value (pg/ml)
tion Antibodies in composition
number Long A2 | 18537 B1
53 810, 818, 824, 816, 853 0.09
54 810, 818, 824, 816, 856 0.05
55 810, 818, 824, 853, 856 0.08
0.03
56 810, 818, 824, 816, 853, 856 0.05 - 0.03 0.06
0.05
Palivizumab (Synagis) 0.14 0.15 0.20

EXAMPLE 3 IN VIVO TESTING OF POLY- AND MONOCLONAL ANTI-RSV ANTIBODIES
Reduction of viral loads in the lungs of RSV-infected mice

The in vivo protective capacity of combinations of purified antibodies of the invention against
RSV infection has been demonstrated in the BALB/c mouse model (Taylor et al. 1984.
Immunology 52, 137-142; Mejias, et al. 2005. Antimicrob. Agents Chemother. 49: 4700-
4707).

Mouse challenge model

7-8-weeks old female BALB/c mice were inoculated intraperitoneally with 0.2 ml antibody
preparation on day -1 of study. Placebo treated mice were similarly inoculated i.p. with 0.1
ml PBS buffer. On day 0 of study, the mice were anesthetized using inhaled isofluorane and
inoculated intranasally with 107°-107 pfu of RSV strain A2 in 50 pl or with cell lysate (mock
inoculum). Animals were allowed 30 seconds to aspirate the inoculum whilst held upright
until fully recovered from the anaesthesia.

Five days after challenge, the mice were killed with an overdose of sodium pentobarbitone. At
post-mortem, blood was obtained by exsanguination from the axillary vessels for preparation
of sera. Lungs were removed and homogenized in 2.5 ml buffer with sterile sand. Lung
homogenates were centrifuged to sediment sand and cell debris and supernatants were
aliquoted and stored at -70°C.

The virus load was initially determined by quantification of the number of RSV RNA copies in
the lung samples using reverse transcriptase (RT-) PCR. RNA was extracted from the lung
homogenate samples using the MagNA Pure LC Total Nucleic Acid kit (Roche Diagnostics)
automated extraction system according to the manufacturer’s instructions. Detection of RSV
RNA was performed by single-tube real-time RT-PCR using the LightCycler instrument and
reagents (Roche Diagnostics) with primers and fluorophore-labeled probes specific for the N
gene of RSV subtype A as described by Whiley et al. (J. Clinical Microbiol. 2002, 40: 4418-
22). Samples with known RSV RNA copy numbers were similarly analyzed to derive a

standard curve.
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Subsequently, the number of RSV RNA copies in the lung samples was determined using
guantitative reverse transcriptase (RT-) PCR. RNA was extracted from the lung homogenate
samples using the the RNeasy mini kit (Qiagen) according to the manufacturer’s instructions.
Detection of RSV RNA was performed by using the SuperScript III Platinum One-Step

5 Quantitative RT-PCR System (Invitrogen) with primers and fluorophore-labeled probes
specific for the N gene of RSV subtype A as described below. Samples with known RSV RNA

copy humbers were similarly analyzed to derive a standard curve.

RSV subtype A specific primers and probe for quantitative RT-PCR.

Name Sequence 5’ - 3’

RSV-A forward CAA CAA AGA TCA ACT TCT GTC ATC

RSV-A reverse GCA CAT CAT AAT TAG GAG TAT CAAT

RSA Probe 6-FAM-CA CCA TCC AAC GGA GCA CAG GAG AT-TAMRA

10 In table 7a, data from an experiment with four different anti-RSV rpAb consisting of equal
amounts of different antibody clones of the invention (described in table 6) and clone 810
alone are presented in comparison with data from uninfected control animals and placebo
(PBS) treated animals of the same experiment. Each treatment group contained 5 mice and
the samples were obtained on day five post-infection, which is approximately at the peak of

15 virus replication in this model. As shown in Table 7a, the rpAb combinations effectively
reduce the virus load by at least an order of magnitude when given prophylactically at 25

mg/kg of body weight. Copy numbers are presented as means * standard deviations.

Table 7a: Virus loads in the lungs of mice following prophylaxis and RSV challenge.

20

Treatment group (dose) (log10 R\él\;uftsl\ll:acc:)siye:}rn:ct:ztal RNA)
Uninfected Negative
PBS 4.11+£0.12
Anti-RSV rpAb 18 (25 mg/kg) 2.74£0.16
Anti-RSV rpAb 18 (5 mg/kg) 3.40+£0.09
Anti-RSV rpAb 9 (25 mg/kg) 2.95£0.19
Anti-RSV rpAb 9 (5 mg/kg) 3.56+0.31
Anti-RSV rpAb 17 (25 mg/kg) 2.81£0.29
Anti-RSV rpAb 17 (5 mg/kg) 3.39+0.12
Anti-RSV rpAb 13 (25 mg/kg) 3.02+£0.33
Anti-RSV rpAb 13 (5 mg/kg) 3.34£0.26
Clone 810 (25 mg/kg) 3.03+0.16
Clone 810 (5 mg/kg) 3.37+0.22

In table 7b, data from a second study with three different anti-RSV rpAb consisting of equal
amounts of different antibody clones of the invention (described in table 6) and clone 824

alone are presented in comparison with data from uninfected control animals, placebo (PBS)
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treated animals and Palivizumab (Synagis) treated animals of the same experiment. Each
treatment group contained 5 mice and the samples were obtained on day five post-infection.

Copy numbers are presented as means + standard deviations.

In table 7c, data from a third study with anti-RSV rpAb 33 consisting of equal amounts of
different antibody clones of the invention (described in table 6) are presented in comparison
with data from uninfected control animals, placebo (PBS) treated animals and Palivizumab
(Synagis) treated animals of the same experiment. Each treatment group except the last
three contained 5 mice and the samples were obtained on day five post-infection. One mouse
was removed from each of the groups treated with anti-RSV rpAb 33 at 15, 5 and 1.5 mg/kg
body weight since it was discovered that they were never injected with antibody. Copy

numbers are presented as means £ standard deviations.

In all three studies, there is a statistically significant reduction of the RSV RNA copy number
in the antibody-treated groups as compared to the Placebo-treated control (p<0.05;
homoscedastic t-test). In the second study, the virus load in the groups treated with the
antibodies of the invention are significantly lower than in the Synagis-treated groups at the
corresponding doses (Table 7b). In the third study, the virus load is significantly lower in the
groups treated with the anti-RSV rpAb 33 than in the Synagis-treated groups at all tested
doses (Table 7c).

Table 7b: Virus loads in the lungs of mice following prophylaxis and RSV challenge.

Treatment group (dose) (log10 R\él\;uftsl\llzacc:)siye:}rn;ct:ztal RNA)
Uninfected Negative
PBS 4.22+0.20
Synagis (15 mg/kg) 3.68+£0.25
Synagis (3 mg/kg) 3.83£0.12
Anti-RSV rpAb 28 (15 mg/kg) 2.96£0.19
Anti-RSV rpAb 28 (3 mg/kg) 3.32+0.23
Anti-RSV rpAb 33 (15 mg/kg) 2.95+£0.30
Anti-RSV rpAb 33 (3 mg/kg) 3.66+0.07
Anti-RSV rpAb 56 (15 mg/kg) 2.66£0.18
Anti-RSV rpAb 56 (3 mg/kg) 3.25+£0.38
Clone 824 (15 mg/kg) 2.51£0.28
Clone 824 (3 mg/kg) 3.09+0.18

Table 7c: Virus loads in the lungs of mice following prophylaxis and RSV challenge. The

asterisk indicates that the group only contained four animals.

Treatment group (dose)

Virus load by RT-PCR

(log10 RSV RNA copies/ng total RNA)
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Uninfected Negative
PBS 4.13+0.17
Synagis (45 mg/kg) 3.56£0.22
Synagis (15 mg/kg) 3.60£0.27
Synagis (5 mg/kg) 3.77£0.14
Synagis (1.5 mg/kg) 3.86+£0.12
Anti-RSV rpAb 33 (45 mg/kg) 2.38£0.18
Anti-RSV rpAb 33 (15 mg/kg)* 2.70£0.18
Anti-RSV rpAb 33 (5 mg/kg)* 3.15+0.24
Anti-RSV rpAb 33 (1.5 mg/kg)* 3.53+0.12

EXAMPLE 4 DERIVATION OF CHO CELL

Derivation of CHO cell clones expressing antibodies
Expression vector

The IgG expression vector used is shown in Figure 2a.
The E1A expression vector is shown in Figure 2b.

Cell line

The cell line used is a derivative of the DHFR-negative CHO cell line DG44 obtained from
Lawrence Chasin, Columbia University (also available from Gibco cat # 12613-014). DG44
cells were transfected with a cDNA for the 13S version of the adenovirus type 5
transactivator E1A (NCBI accession no. AY339865, cDNA sequence:
atgagacatattatctgccacggaggtgttattaccgaagaaatggccgccagtcttttggaccagctgatcgaagaggtactggcetg
ataatcttccacctcctagccattttgaaccacctacccttcacgaactgtatgatttagacgtgacggcccccgaagatcccaacgag
gaggcggtttcgcagatttttcccgactctgtaatgttggcggtgcaggaagggattgacttactcacttttccgecggegeccggttcet
ccggagccgcctcacctttcccggcageccgagcagccggagcagagagcecttgggtecggtttctatgccaaaccttgtaccggag
gtgatcgatcttacctgccacgaggctggctttccacccagtgacgacgaggatgaagagggtgaggagtttgtgttagattatgtg
gagcaccccgggcacggttgcaggtcttgtcattatcaccggaggaatacgggggacccagatattatgtgttcgctttgctatatga
ggacctgtggcatgtttgtctacagtcctgtgtctgaacctgagectgagcccgageccagaaccggagcectgcaagacctaccegec
gtcctaaaatggcgcectgctatcctgagacgceccgacatcacctgtgtctagagaatgcaatagtagtacggatagcetgtgactecgg
tecttctaacacacctectgagatacacccggtggtcecgcetgtgecccattaaaccagttgecgtgagagttggtgggegtegecag
gctgtggaatgtatcgaggacttgcttaacgagcctgggcaacctttggacttgagctgtaaacgecccaggcecataa) in the
vector pcDNA3.1+ (Cat # V790-20, Invitrogen). Transfectants were selected with Geneticin
(Invitrogen) at a concentration of 500 pg/ml. After selection the cells were single-cell cloned
by limiting dilution. Clones were tested for antibody expression by transient transfection with
an antibody plasmid (shown above). A single clone showed an expression level in the
transient assay that was improved by a factor of 3 compared to the untransfected DG44 cell

line. In comparisons performed with stable transfection, selected pools showed a 4-5 times
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increased expression level compared to the wild-type DG44 cell line. This clone (termed
ECHOQ) was subcloned twice and appeared to be stable with regard to high expression of

antibody.

EXAMPLE 5: ESTABLISHMENT OF ANTI-RSV ANTIBODY EXPRESSING CELL LINES WITH
RANDOMLY INTEGRATED EXPRESSION VECTORS.

Antibody expression plasmids

13 different anti-RSV antibodies were chosen for expression in the ECHO cell line. The

antibody expression plasmids used were constructed as shown above. The antibodies were:

Sym003-810 (clone 810)
Sym003-818 (clone 818)
Sym003-819 (clone 819)
Sym003-824 (clone 824)
Sym003-825 (clone 825)
SymO003-827 (clone 827)
Sym003-858 (clone 858)
Sym003-894 (clone 894)
Sym003-793 (clone 793)
Sym003-816 (clone 816)
Sym003-853 (clone 853)
Sym003-855 (clone 855)
Sym003-856 (clone 856)

The clone numbers refer to the numbers in Table 3. The light chain and V, polypeptide and
encoding sequences for the clones are found in Example 1. The Cy sequence is found in SEQ
ID NO 177, and its coding sequence in SEQ ID NO 178. The general procedure for

transfection of ECHO cells with anti-RSV antibody expressing plasmids is illustrated below.

1gG ELISA

IgG was measured by sandwich ELISA. Briefly, 96-well plates (Maxisorp, NUNC) were coated
with goat anti-human Fc (Serotec, STAR106) followed by incubation with samples and
standard (purified human monoclonal IgG1 kappa antibody). Detection was performed with
goat anti-human kappa light chains conjugated with horseradish peroxidase (Serotec
STAR100P).

Transfection of ECHO cells

ECHO cells were seeded in T75 flasks at a density of 0.15%10° cells/per flask in MEM alpha
medium with nucleosides (Invitrogen cat.no. 32571) with 10% fetal calf serum (FCS)

(Invitrogen). On the following day, the cells were transfected with Fugene6 (Roche):

e 10 pl of Fugene6 is mixed with 490 pl Dulbecco’s modified Eagle’s medium and
allowed to incubate for 5 min at room temperature

e 5 ug of expression plasmid is added and the mix is incubated for a further 15 min at
room temperature

e The mix is added to the cell culture flask
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24 hrs after transfection the medium with transfection reagents was aspirated, each flask
was washed once with 5 ml of MEM alpha medium (without nucleosides; MEMalpha-) with
10% dialyzed FCS (Invitrogen). 10 ml of the same medium (MEMalpha- with 10% dialysed
FCS) was added together with methotrexate at a concentration of 3 nM for selection.

Following this the medium was changed three times a week.

Around day 14 to 18 the cells were trypsinized, resuspended in 10 ml selective medium and
transferred to a new T75 or T175 flask.

The next day the medium was changed and after 24 h a medium sample was aspirated for
ELISA and the cells were trypsinized, counted and transferred to a new T-flasks in
MEMalpha- with 3nM methotrexate. Productivity was measured by performing IgG ELISA on
supernatants. Before the cells reached confluency the pools of cells were frozen in culture
medium containing 20% DMSO and 10% dialyzed FCS.

For the production of single-cell clones the pools were thawed again. Cells may also be
subjected to single-cell cloning without a prior freezing step. After 3 days cells were stained
for surface-associated antibody and single-cell sorted into 96-well plates containing 50%
ECHO-cell conditioned medium (MEMalpha-) and 50% of the same medium without

conditioning. Briefly, the staining protocol was as follows:

Cells were trypsinized and counted

1-5 x 10° cells were pipetted into sterile FACS tube

cells were spun down for 1 min at 250 g 4 °C and remove supernatant
cells were washed in 2 ml sterile FACS PBS (PBS + 2% FCS) (5ml)

cells were stained with (Goat F(ab)2 fragment anti-human IgG H+L- PE
(Beckman-Coulter, IM1626) diluted 1:20 in 100 pl diluted Ab/10° cells and
incubated for 20 min (4 °C in the dark)

cells were washed twice in 2 ml FACS PBS (5ml)

cells were resuspended to 1-5 x 10%/ml in FACS PBS (2ml)

propidium iodide was added, 10 ug/ml 1:100

R W=

N

30,000 events were recorded and high expressing cells were identified for Sym003-824,
using the following gating strategy: Firstly, a gate (p1) was set in the fsc/ssc dot plot gating
cells of approximately same size and granularity. Then, live cells were gated (p2) using
propidium iodide staining as a marker of dead cells. Thirdly, multimeric cell clumps are
excluded using the doublet discrimination technique with ssc-hight and ssc-width (p3).

Finally, a gate (P5) was set including the 0.2 % strongest stained cells.

Using this gating, cells were single-cell sorted into 96-well plates (5 plates per antibody)
using a FACS-Aria (Beckton-Dickinson).

After 7 days wells were inspected by microscope for the presence of single clones. After

inspection 100 pl MEMalpha medium with 10% dialysed FCS was added to each well.
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12 days after sorting supernatants from wells with a single clone were assayed each in a
single dilution by IgG ELISA. Based on the IgG ELISA value and visual inspection (cell
number and morphology) of the wells 15-25 clones representing each antibody were selected
for continued culture. Selected clones were trypsinized and transferred to 6-well plate and
further to T75 flask when the 6-wells were close to confluency. When the cultures were
=50% confluent, the medium was changed. 24 hours later IgG ELISA was performed on the
supernatant and the cells were counted. A number of clones with an appropriate productivity

was chosen for freezing and adaptation to suspension culture.
Adaptation to serum-free suspension culture

Cells were trypsinized and counted. 6*10° cells were centrifuged and resuspended in 12 ml
ProCHO4 serum-free medium (Lonza). The cells were transferred to 50 ml cell culture tubes
(TRP, Switzerland) and incubated on a shaker at 37°C. Cell densities were counted twice a
week for at least 2 weeks and each time the cultures were diluted to 0.5*%10° cells per ml if
possible. When doubling times were stably below 60 h the cells were diluted 3 times a week

for 0.5*%10° cells per ml.

Specific productivity (pictogram/cell/24 h) was determined by IgG ELISA on a supernatant
sample which was taken after dilution of the culture and a supernatant sample was taken 48

hours afterwards. High—expression clones continued in adaptation.

After 6 to 8 weeks doubling times for most clones were approaching 35 h at which time point
it was considered that they were adapted to serum-free culture. From then the cells were
cultivated in shaker flasks by diluting the cultures 3 times a week to 0.5*10° cells per ml. The

culture volume was stepwise scaled up to 150 ml.

Suspension cells were frozen in freezing medium (50% conditioned medium : 50% fresh
culture medium + 7.5% DMSO). To ensure that the cells were in exponential growth before
freezing the doubling time during the last 24 hours before freezing had to be 35 h or less.

Specific productivity on the day of freezing was determined by IgG ELISA as described above.

Adapted cell clones were prepared for each of the 13 anti-RSV antibodies.

EXAMPLE 6: PURIFICATION AND PRELIMINARY CHARACTERIZATION OF INDIVIDUAL SYMOO3
ANTIBODIES EXPRESSED IN THE ECHO CELL LINE.

The recombinant antibody samples were purified by affinity chromatography using MAb
Select SuRe (GE Healthcare, UK). The culture supernatants from shaker flasks, pre-clarified
by centrifugation and filtration using 0.22 um filters, were purified using 0.1 ml MAb Select
SuRe packed in small single use columns. Briefly, the MAb Select SuRe column was
equilibrated in PBS buffer, pH 7.4. The culture supernatant was applied onto the column at

RT using gravity flow rate. The column was subsequently washed using PBS, pH 7.4 using
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gravity flow rate and eluted using 0.1 M Glycine-HCI, pH 2.7 also using gravity flow rate. The
purified antibody samples were neutralized by addition of 1 M Tris, pH 7.0 and further
analysed using SDS-PAGE. The purified amounts were typically between 10 to 250 ug.

Figure 3 shows an example of SDS-PAGE of antibodies 818, 810, and two clones of 824 (824-
8 and 824-17).

EXAMPLE 7 ESTABLISHMENT OF A POLYCLONAL CELL BANK.

To establish a polyclonal cell bank capable of expressing several antibodies in the same
vessel, mixes of clones are prepared. Based on cell counts made during the adaptation period
doubling time is taken into consideration to the extent possible. Care is taken to match

clones with similar doubling time.

Clones are mixed so that the number of cells representing each antibody constitute the same
percentage of the total number of cells in the mix.
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Claims

1. A polyclonal cell line comprising 2 to n sub-populations of cells each sub-population
expressing one distinct antibody member of a recombinant polyclonal anti-RSV antibody, the
cells comprising at least one expression construct coding for one distinct antibody member
randomly and stably integrated into the genome, wherein the distinct members of said
recombinant polyclonal anti-RSV antibodies are selected from the group consisting of
antibody molecules comprising CDR1, CDR2, and CDR3 regions selected from the group of

the Vy and V| pairs given in Table 3 herein.

2. The polyclonal cell line of claim 1, wherein the distinct members are combined as in any

one of the antibody compositions 1 to 56 in Table 6 herein.

3. The polyclonal cell line of claim 2, wherein the distinct members are combined as in any
one of the antibody compositions 2, 9, 13, 17, 18, 28, 33, and 56 in Table 6 herein,
preferably any one of the antibody compositions 28, 33, and 56.

4. The polyclonal cell line of claim 1 or 2, wherein the distinct members are selected from
the group consisting of antibodies comprising the Vy and V|, sequences of clones 735, 736,
744, 793, 795, 796, 799, 800, 801, 804, 810, 811, 812, 814, 816, 817, 818, 819, 824, 825,
827, 829, 830, 831, 835, 838, 841, 853, 855, 856, 857, 858, 859, 861, 863, 868, 870, 871,
880, 881, 884, 886, 888, and 894 as defined herein.

5. The polyclonal cell line of claim 4, wherein the distinct members are selected from the
group consisting of antibodies from clones 793, 800, 810, 816, 818, 819, 824, 825, 827,
831, 853, 855, 856, 858, 868, 880, 888, and 894, and antibodies including the CDRs of said

antibodies.

6. The polyclonal cell line of claim 4, wherein the distinct members are selected from the
group consisting of antibodies comprising the Vy and V|, sequences of clones 810, 818, 819,
824, 825, 827, 858, 894, 793, 816, 853, 855, and 856.

7. The polyclonal cell line of claim 1, wherein one distinct antibody member is the antibody

encoded by clone 824 or an antibody with the CDRs of clone 824.

8. The polyclonal cell line of claim 1, wherein one distinct antibody member is the antibody

encoded by clone 810 or an antibody with the CDRs of clone 810.
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9. The polyclonal cell line of any of the preceding claims, wherein at least one distinct
antibody molecule is capable of binding the F protein, and at least one distinct antibody
molecule is capable of binding the G-protein.
10. The polyclonal cell line of claim 1, wherein n is 3 or more.
11. The polyclonal cell line of claim 1, wherein n is less than 30.
12. The polyclonal cell line of claim 1, wherein cells expressing one distinct member of the
recombinant polyclonal protein are derived from 1 or more cloned cells, such as from 2 or
more, for example from 3 or more, such as from 4 or more, for example from 5 or more

cloned cells.

13. The polyclonal cell line of claim 1, wherein each expression construct encodes both heavy

and light chains.

14. The polyclonal cell line of claim 1, wherein separate expression vectors code for heavy

and light chain.

15. The polyclonal cell line of claim 13 and/or 14, wherein expression of the subunits is under

the control of the same or identical promoters.

16. The polyclonal cell line of claim 13, wherein the expression constructs encode a selectable

marker.

17. The polyclonal cell line of claim 16, wherein the selectable marker is encoded by a

transcript that also encodes an antibody or an antibody subunit.

18. The polyclonal cell line of claim 1, wherein all members of the recombinant polyclonal

anti-RSV antibody are of the same isotype.

19. The polyclonal cell line of claim 1, wherein the host cells are prokaryotic.

20. The polyclonal cell line of claim 1, wherein the host cells are eukaryotic.

21. A cell comprising an expression construct capable of directing the expression of an anti-

RSV antibody selected from the group consisting of antibodies comprising at least the

complementarity-determining-regions (CDRs) of the antibodies listed in Table 3, wherein the
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cell comprises at least one expression construct stably integrated at a random position in the

genome.

22. The cell of claim 21, wherein anti-RSV antibody is selected from the group consisting of
antibodies which include the CDRs from the Vy and V, sequence pairs of clones 735, 736,
744, 793, 795, 796, 799, 800, 801, 804, 810, 811, 812, 814, 816, 817, 818, 819, 824, 825,
827, 829, 830, 831, 835, 838, 841, 853, 855, 856, 857, 858, 859, 861, 863, 868, 870, 871,
880, 881, 884, 886, 888, and 894.

23. The cell of claim 21, wherein the cell comprises two or more expression constructs

integrated at different and random positions into the genome.

24. The cell of claim 21, wherein the anti-RSV antibody is selected from the group consisting
of antibodies from clones 793, 800, 810, 816, 818, 819, 824, 825, 827, 831, 853, 855, 856,
858, 868, 880, 888, and 894, and antibodies including the CDRs of said antibodies.

25. The cell of claim 21, wherein the anti-RSV antibody is selected from the group consisting
of antibodies from clones 793, 800, 810, 818, 819, 824, 825, 827, 831, 853, 858, 888, and
894.

26. The cell of claim 21, wherein the CDRs are from clone 810.

27.The cell of claim 21, wherein the CDRs are from clone 824.

28. The cell of claim 21, wherein the cell is eukaryotic.

29. The cell of claim 28, wherein the eukaryotic cells are selected from the group consisting

of plant, yeast, fungus, vertebrates or invertebrates.

30. The cell of claim 28, wherein the eukaryotic cells are selected from the group consisting
of Chinese hamster ovary (CHQO) cells, COS cells, BHK cells, myeloma cells (e.g., Sp2/0 cells,
NSO, YB2/0), NIH 3T3, fibroblast or immortalised human cells including Hela cells, HEK293
cells, or PER.C6.

31. A method for generating a cell capable of expressing an anti-RSV antibody comprising
transfecting a cell with an expression construct coding for said anti-RSV antibody under
conditions allowing random integration into the genome of said cell, and selecting at least
one cell with an expression construct integrated stably at a random position, the expression

construct coding for an anti-RSV antibody being selected from the group consisting of
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antibodies comprising at least the complementarity-determining-regions (CDRs) of the

antibodies listed in Table 3.

32. The method of claim 31, wherein transfection and/or selection is carried out under

conditions favouring amplification of the expression construct.

33. A method for manufacture of a polyclonal anti-RSV antibody, said method comprising:
a) providing a polyclonal cell line of any of the claims 1 to 20;
b) culturing the polyclonal cell line under conditions allowing for expression of the
polyclonal protein; and
c) recovering and optionally purifying the polyclonal anti-RSV antibody from the

medium.

34. The method of claim 33, wherein the mixed compositions are cultured in a container,

selected from the group consisting of a shake flask, a disposable bioreactor, and a bioreactor.

35. The method of claim 34, wherein one polyclonal cell line expressing one population of
distinct antibody members of the polyclonal anti-RSV antibody is cultured in one container,
and at least a second polyclonal cell line expressing a second population of distinct antibody
members of the polyclonal anti-RSV antibody is cultured in a second container, and the

polyclonal antibody from each container is mixed prior to or after purification.

36. The method of claim 33, further comprising a step to verify the presence of each of the

distinct antibody members in the recovered and optionally purified polyclonal antibody.

37. A method for manufacture of an anti-RSV antibody, said method comprising:
a) providing a cell line derived from a cell of any of the claims 21 to 29;
b) culturing the cell line under conditions allowing for expression of the antibody; and

c) recovering and optionally purifying the anti-RSV antibody from the medium.

38. The method of claim 37, wherein the cell line is cultured in a container, selected from the

group consisting of a shake flask, a disposable bioreactor, and a bioreactor.
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