
RECOMBINANT ANTIBODIES FOR TREATMENT OF RESPIRATORY
SYNCYTIAL VIRUS INFECTIONS FIELD OF THE INVENTION The
present invention relates to specific recombinant
mono- and polyclonal antibody compositions for
prevention, treatment or amelioration of one or more
symptoms associated with respiratory syncytial virus
infections. The invention also relates to polyclonal
expression cell lines producing anti-RSV recombinant
polyclonal antibody (anti-RSV rpAb). Further, the
application describes diagnostic and pharmacological
compositions comprising anti-RSV rpAb and use in
prevention, treatment or amelioration of one or more
symptoms associated with a RSV infection. BACKGROUND
OF THE INVENTION Respiratory syncytial virus (RSV) is
a major cause for lower respiratory tract disease in
infants and small children. Premature infants and
children with an underlying health problem such as
chronic lung disease or congenital heart disease are
at the greatest risk for serious illness such as
bronchiolitis and pneumonia following RSV infection.
Recently, RSV was also recognized as an important
pathogen in certain high-risk adults, such as
immunocompromised adults, particularly bone marrow
transplant recipients, elderly individuals and
individuals with chronic pulmonary disease. Human RSV
is a member of the Pneumovirus subfamily of the family
Paramyxoviridae, and exists as an A and B subtype. RSV
is an enveloped, non-segmented, negative-sense RNA
virus. The viral genome codes for at least 11 proteins
of which three are the envelope associated proteins, F
(fusion glycoprotein), G (receptor-binding
glycoprotein), and SH (small hydrophobic protein). The
envelope proteins are present on the viral surface,
and to some extent also on the surface of infected
cells. The F protein promotes fusion of the viral and
cell membranes, thereby allowing penetration of the
viral RNAinto the cell cytoplasm. The F protein
consists of two disulfide-linked subunits, Fi and F2,
produced by proteolytical cleavage of an inactive,
N-glycosylated precursor of 574 amino acids. The G
protein is a type I I t rans membrane glycoprotein of
289-299 amino acids (depending on the virus strain).
The precursor form is 32 kDa, which matures to a
protein of 80-90 kDa upon addition of both Nand
O-linked oligosaccharides. The RSV G protein is
responsible for the attachment of virions to the
target cells. I n addition to the membrane-bound form
of the G protein, a truncated, soluble form is also
produced. It has been suggested that the function of
this is to redirect the immune response away from the
virus and infected cells. Further it has been shown
that the G protein is associated with a number of
pro-inflammatory effects such as modification
ofchemokine and cytokine expression as well as
leukocyte recruitment. The SH protein is a protein of
64-65 amino acids that is present in very low amounts
on the surface of purified RSV particles, but is
abundantly expressed on the surface of RSV-infected
cells. The function of the SH protein has not been
defined, but it is possible that it may aid virus
protein transport through the Golgi complex (Rixon et
al 2004, J. Gen. Virol. 85: 1153-1165). Blocking the
function of the G and F proteins is believed to be
relevant in prevention of RSV infection. The
prevention and treatment of RSV infection has received
considerable attention during the last decades, and
include vaccine development, antiviral compounds
(Ribavirin approved for treatment), antisense drugs,
RNA interference (RNAi) technology and antibody
products such as immunoglobulin and monoclonal
antibodies (all reviewed in Maggon and Barik, 2004,
Rev. med. Virol. 14: 149-168). Of these approaches,
the intravenous immunoglobulin, RSV-IVIG, and the
monoclonal antibody, Palivizumab, have been approved
for RSV prophylaxis in highrisk children.
Immunoglobulin products such as RSV-IVIG (RespiGam)
are, however, known to have several drawbacks such as
low specific activity resulting in need for injection
of large volumes, which is difficult in children with
limited venous access due to prior intensive therapy.
Further, there is also the risk of transmission of
viral diseases from serum-derived immunoglobulin
products, as well as problems with batch-to-batch
variations. Finally, it is difficult to obtain
sufficient donors to meet the needs for hyperimmune
RSV immunoglobulin production, since only
approximately 8% of normal donors have RSV
neutralizing antibody titers that are high enough.
Monoclonal antibodies against the F protein or the G
protein have been shown to have neutralizing effect in
vitro and prophylactic effects in vivo (e.g. Beeler
and Coelingh 1989. J.Virol. 63:2941-50; Garcia-Barreno
et al. 1989. J.Virol. 63:925-32; Taylor et al. 1984.
Immunology 52: 137-142; Walsh et al. 1984, Infection
and Immunity 43:756-758; US 5,842,307 and US
6,818,216). Today the monoclonal antibody Palivizumab
has almost substituted the use of RSV-IVIG completely.
Neutralization assays show that Palivizumab and
RSV-IVIG perform equally well against RSV subtype B,
whereas Palivizumab perform better against subtype A
(Johnson et al. 1997. J.Infect. Dis. 176: 1215-24.).
However, despite the good neutralizing and
prophylactic effects of monoclonal antibodies as
illustrated by products like Palivizumab and Numax,
these may also be associated with certain drawbacks
due to the nature of the RSV virus. RSV exists in two
distinct antigenic groups or subtypes, A and B. Most
of the RSV proteins are highly conserved between the
two subgroups, with the F protein showing 91% amino
acid similarity. However, the G protein displays
extensive sequence variability, with only 53% amino
acid similarity between the A and B subgroups
(Sullender 2000. Clin. Microbiol. Rev.13: 1-15). Most
of the proteins also show some limited intra subgroup
variation, except for the G protein, which differs by
up to 20% within subgroup A and 9% within subgroup B
on amino acid level. The A and B virus subtypes
co-circulate in most RSV epidemics, with the relative
frequency varying between different years. Thus, a
monoclonal antibody must be carefully selected such
that it is capable of neutralizing both subtypes as
well as intra subtype variations. I n addition to the
issue of the two RSV subtypes and intra-subtype
diversity, human RSV, like most RNA viruses, has the
capacity of undergoing rapid mutations under selective
pressure. The selection of RSV escape mutants in vitro
using mAb is well documented (e.g. Garcia- Barreno et
al. 1989. J.Virol. 63:925-32). Importantly, it was
recently discovered that Palivizumab also selects for
escape mutants, in vitro as well as in vivo, and that
some of the isolated mutants are completely resistant
to Palivizumab prophylaxis in cotton rats (Zhao and
Sullender 2005. J.Virol. 79:3962-8 and Zhao et al.
2004. J.Infect.Dis. 190: 1941-6.). Further, wild type
RSV strains that are intrinsically resistant to
Palivizumab may also exist, as demonstrated by the
failure of the murine antibody, which Palivizumab
originates from, to neutralize one clinical isolate
(Beeler and Coelingh 1989. J.Virol. 63:2941-50).
Furthermore, one apparently resistant virus has also
been identified following Palivizumab prophylaxis in
immunocompetent cotton rats (Johnson et al. 1997.
J.Infect.Dis. 176: 1215-24). Thus, under certain
conditions, the use of a single, monospecific antibody
may not be adequate or sufficient for the treatment of
RSV disease, since escape mutants exist or may develop
over time as a result of treatment. A further
consideration in relation to the utility of the
RSV-IVIG and Palivizumab is the dose needed for
efficient treatment. Serum concentrations of greater
than 30 mg/ml have been shown to be necessary to
reduce pulmonary RSV replication by 100 fold in the
cotton rat model of RSV infection. For RSV-IVIG a
monthly dose of 750 mg total protein/kg administrated
intravenously was effective in reducing the incidence
of RSV hospitalization in high-risk children, whereas
for Palivizumab monthly intramuscular doses of 15
mg/kg proved effective. However, the administration of
multiple intravenous or intramuscular large doses is
inconvenient for the patient, and impedes the broad
use of these products for the prophylaxis and
treatment of the large group of adults at risk for RSV
infection. Thus, a need exists for an antibody product
which is not dependent on the donor availability, and
which binds immunospecifically to one or more RSV
antigens covering subtypes A and B as well as any
escape mutants arising due to virus mutations, is
highly potent, have an improved pharmacokinetic
profile, and thus have an overall improved therapeutic
profile, and therefore requires less frequent
administration and/or administration of a lower dose.
It is therefore the objective of the present invention
to provide a highly potent alternative anti-RSV
immunoglobulin product which is produced recombinantly
and shows reactivity tosubtypes A and B of the
respiratory syncytial virus as well as to multiple
epitopes on at least one of the major surface antigens
to limit the possibility of escape mutations. The
invention also has as an objective to provide novel
human anti-RSV antibody molecules as well as
derivatives thereof, where the antibody molecules or
derivatives exhibit improved characteristics over
existing monoclonal anti-RSV antibodies and antibody
derivatives. DESCRIPTION OF THE INVENTION The
invention relates to antibodies capable of competing
in binding with antibody 824 as defined herein or with
its Fab fragment. Antibody 824 binds poorly to
recombinant protein but with very high affinity to
human cells infected with RSV, resulting in very
potent neutralization of RSV. By providing antibody
824 the inventors have identified an epitope, which
results in more efficient in vitro and in vivo
neutralisation than seen before for any single RSV
epitope. By providing antibody 824, the inventors have
also enabled the identification of further antibodies
which bind to the same epitope. These further
antibodies may be of any origin and includes binding
fragments as well as affinity matured antibodies.
Antibodies capable of competing with antibody 824 may
be identified in a celluar competition assay
(determination of relative epitope specificities) as
described in Example 1, section g-4. In further
aspects the invention relates to an anti-RSV antibody
comprising a CDRH3 having the following formula: CAX
1X2X3X4X5X6PX7X8X9XI OXI IW where Xi to Xn are
selected individually from the groups of amino acids
listed below X1 = R or K; X2 = D, E, N or Q; X3 = S,
T, G or A; X4 = S, T, G or A; X5 = N, Q, D or E; X6 =
W, Y, F or H; X7 = A, G, V, or S; 



X8 = G, A, V, or S; X9 = Y, F, W or H; X11 = D E N Or
Q; and a CDRL3 described by the following formula:
CX1X2X3X4X5X6PX7TFwhere Xi to X7 are selected
individually from the groups of amino acids listed
below: X2 = Q, E or H; X3 = F, Y, W or H; X4 = N, Q or
H; X5 = T, S, G or A; X6 = Y, F, W or H; and X7 = F,
Y, W or H. Antibodies comprising these CDR sequences
based on antibody 824 are expected to result in very
efficient virus neutralization both in vitro and in
vivo as they are expected to bind the same epitope. I
n further aspects, the invention relates to nucleic
acids encoding these CDR sequences, to nucleic acid
encoding VL and VH sequences of antibody 824, to
expression vectors encoding such antibodies and CDRs
and to cells expressing these. Preferably, the
anti-RSV antibody comprises the CDRl, and CDR2 regions
from the VH and VL pair of antibody 824 as set forth
in SEQ ID NOs: 232, 317, 487, and 572, and a CDRH3
region having the formula CARI D2S3S4N5W6PA7G8Y9EI ODI
IW (SEQ ID NO 402), and a CDRL3 region having the
formula CQiQ2F3N4T5Y6PF7TF (SEQ ID NO 657). I n a
further aspect the invention relates to an antibody
composition comprising an antibody based on the CDR
sequences above and one or more additional anti-RSV
antibodies. The invention also relates to an antibody
composition comprising distinct members comprising
heavy chain and light chain CDRl, CDR2 and CDR3
regions selected from the group of VH and VL pairs
listed in Table 6, wherein the distinct members are
the distinct members of one of antibody compositions 2
to 56 in Table 9 herein. I n further aspects the
invention relates to a method of preventing, treating
or ameliorating one or more symptoms associated with a
RSV infection in a mammal, comprising administering an
effective amount of an anti-RSV antibody according to
the invention. The use of a polyclonal antibody
composition targeting multiple epitopes on RSV is
expected to minimize the development of escape mutants
and can also provide protection against diverse,
naturally circulating viruses. I n contrast to
serum-derived RSV-IVIG, a polyclonal antibody of the
present invention does not contain antibody molecules,
which bind to non- RSV antigens. The present invention
provides a polyclonal anti-RSV antibody. Preferably,
the polyclonal anti-RSV antibody is obtained from
cells which do not naturally produce antibodies. Such
an antibody is termed a recombinant polyclonal
antibody (rpAb). An anti-RSV rpAb of thepresent
invention is directed against multiple epitopes on the
F or G protein. In particular an anti-RSV rpAb which
is directed against multiple epitopes on both the G
and F proteins is preferred. Preferably, G protein
epitopes belonging to the conserved group and
potentially also the subtype-specific group and the
strain-specific group are covered by the anti-RSV
rpAb. Further, antibodies with reactivity against the
third envelope protein, small hydrophobic (SH) protein
is a desired component of an anti-RSV rpAb of the
present invention. Further, the present invention
provides pharmaceutical compositions where the active
ingredient is an anti-RSV polyclonal antibody, as well
as uses of such compositions for the prevention,
amelioration or treatment of RSV infections. The
present invention further provides procedures for
mirroring the humoral immune response raised upon
infection with RSV, by isolating the original VH and
VL gene pairs from such challenged individuals, and
producing antibodies maintaining this original paring.
Definitions The term "antibody" describes a functional
component of serum and is often referred to either as
a collection of molecules (antibodies or
immunoglobulin) or as one molecule (the antibody
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 antigen or 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
molecules have the same overall basic structure of two
identical light chains and two identical heavy chains.
Antibodies are also known collectively as
immunoglobulin. The terms antibody or antibodies as
used herein is used in the broadest sense and covers
intact antibodies, chimeric, humanized, fully human
and single chain antibodies, as well as binding
fragments of antibodies, such as Fab, Fv fragments or
scFv fragments, as well as multimeric forms such as
dimeric IgA molecules or pentavalent IgM. I n some
instances, the present application uses the term
"synthetic or semi-synthetic antibody analogue", which
specifically refers to non-naturally occurring
molecules which exhibit antibody characteristics (by
exhibiting specific binding to RSV antigens) and
includes CDRs from naturally occurring antibodies -
such analogues are e.g. represtented by scFv
fragments, unibodies, diabodies etc, but could e.g.
also be seemingly naturally occurring antibodies which
are engineered to include the CDRs (e.g. by grafing
techniques known in the art) from an anti-RSV antibody
molecule disclosed herein - for instance, such an
antibody analogue could comprise CDRsdisclosed herein
incorporated into an antibody molecule of another
animal species or into a different antibody isotype or
class from the same species. The term "anti-RSV
recombinant polyclonal antibody" or "anti-RSV rpAb"
describes a composition of recombinantly produced
diverse antibody molecules, where the individual
members are capable of binding to at least one epitope
on a respiratory syncytial virus, and where the
polyclonal composition as a whole is capable of
neutralizing RSV. Preferably, an anti-RSV rpAb
composition neutralizes both RSV subtype A and B. Even
more preferred the anti-RSV rpAb further comprise
binding reactivity towards the G and F protein.
Preferably, the composition is produced from a single
polyclonal manufacturing cell line. The term "cognate
VH and VLcoding pair" describes an original pair of VH
and VLcoding sequences contained within or derived
from the same cell. Thus, a cognate VH and VL pair
represents the VH and VL pairing originally present in
the donor from which such a cell is derived. The term
"an antibody expressed from a VH and VL coding pair"
indicates that an antibody or an antibody fragment is
produced from a vector, plasmid or similar containing
the VH and VL coding sequence. When a cognate VH and
VL coding pair is expressed, either as a complete
antibody or as a stable fragment thereof, they
preserve the binding affinity and specificity of the
antibody originally expressed from the cell they are
derived from. A library of cognate pairs is also
termed a repertoire or collection of cognate pairs,
and may be kept individually or pooled. The terms " a
distinct member of a recombinant polyclonal antibody"
denotes an individual antibody molecule of the
recombinant polyclonal antibody composition,
comprising one or more stretches within the variable
regions, which are characterized by differences in the
amino acid sequence compared to the other individual
members of the polyclonal protein. These stretches are
in particular located in the CDRl, CDR2 and CDR 3
regions. The term "epitope" is commonly used to
describe a proportion of a larger molecule or a part
of a larger molecule (e.g. antigen or antigenic site)
having antigenic or immunogenic activity in an animal,
preferably a mammal, and most preferably in a human.
An epitope having immunogenic activity is a portion of
a larger molecule that elicits an antibody response in
an animal. An epitope having antigenic activity is a
portion of a larger molecule to which an antibody
immunospecifically binds as determined by any method
well known in the art, for example, by the
immunoassays described herein. Antigenic epitopes need
not necessarily be immunogenic. An antigen is a
substance to which an antibody or antibody fragment
immunospecifically binds, e.g. toxin, virus, bacteria,
proteins or DNA. An antigen or antigenic site often
has more than one epitope, unless they are very small,
and is often capable of stimulating an immune
response. Antibodies binding to different epitopes on
the same antigen can have varying effects on the
activity of the antigen they bind depending on the
location of the epitope. An antibody binding to an
epitope in an active site of the antigen mayblock the
function of the antigen completely, whereas another
antibody binding at a different epitope may have no or
little effect on the activity of the antigen alone.
Such antibodies may however still activate complement
and thereby result in the elimination of the antigen,
and may result in synergistic effects when combined
with one or more antibodies binding at different
epitopes on the same antigen. I n the present
invention the larger molecule which the epitope is a
proportion of is preferably a proportion of an RSV
polypeptide. Antigens of the present invention are
preferably RSV associated proteins, polypeptides or
fragments thereof to which an antibody or antibody
fragment immunospecifically binds. A RSV associated
antigen may also be an analog or derivative of a RSV
polypeptide or fragment thereof to which an antibody
or antibody fragment immunospecifically binds. The
term "fully human" used for example in relation to
DNA, RNA or protein sequences describes sequences
which are between 98 to 100% human. 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 antibodies derived from other sources. The
term "mirrors the humoral immune response" when used
in relation to a polyclonal antibody refers to an
antibody composition where the nucleic acid sequences
encoding the individual antibody members are derived
from a donor with an increased frequency of plasma
cells producing anti-RSV specific antibodies. Such a
donor may either be recovering from a RSV infection,
has had close contact with an RSV infected individual,
or has been subject to RSV vaccination (for examples
of RSV vaccines see for example Maggon and Barik,
2004, Rev. med. Virol. 14: 149-168). I n order to
mirror the affinity and specificity of antibodies
raised in a donor upon infection or challenge, the
sequences encoding the variable heavy chain (VH) and
the variable light chain (VL) should be maintained in
the gene pairs or combinations originally present in
the donor (cognate pairs) when they are isolated. I n
order 



to mirror the diversity of a humoral immune response
in a donor all the sequences encoding antibodies which
bind to RSV are selected based on a screening
procedure. The isolated sequences are analyzed with
respect to diversity of the variable regions, in
particular the CDR regions, but also with respect to
the VH and VL family. Based on these analyses a
population of cognate pairs representing the overall
diversity of the RSV binding antibodies are selected.
Such a polyclonal antibody typically have at least 5,
10, 20, 30, 40, 50, 100, 1000 or 104 distinct members.
A composition is said to be "pharmacologically
acceptable" if its administration can be tolerated by
a recipient patient - the same of course applies to
excipients, vehicles carriers and diluents being part
of a composition. The term "polyclonal antibody"
describes a composition of different (diverse)
antibody molecules which is capable of binding to or
reacting with several different specific
antigenicdeterminants/epitopes on the same or on
different antigens, where each individual antibody in
the composition is capable of reacting with a
particular epitope. Usually, the variability of a
polyclonal antibody is located in the so-called
variable regions of the polyclonal antibody, in
particular in the CDRl, CDR2 and CDR3 regions. I n the
present invention a polyclonal antibody may either be
produced in one pot from a polyclonal cell line, or it
may be a mixture of different polyclonal antibodies. A
mixture of monoclonal antibodies is not as such
considered a polyclonal antibody, since they are
produced in individual batches and not necessarily
from the same cell line which will result in e.g. post
translational modification differences. However, if a
mixture of monoclonal antibodies provide the same
antigen/epitope coverage as a polyclonal antibody of
the present invention it will be considered as an
equivalent of the polyclonal antibody. When stating
that a member of a polyclonal antibody specifically
binds to or has specific reactivity against an
antigen/antigenic site/epitope, it is herein meant
that the binding constant is below 100 nM, preferably
below 10 nM, even more preferred below 1 nM. The term
"recombinant antibody" is used to describe an antibody
molecule or several molecules that is/are expressed
from a cell or cell line transfected with an
expression vector comprising the coding sequence of
the antibody which is not naturally associated with
the cell. If the antibody molecules in a recombinant
antibody composition are diverse or different, the
term "recombinant polyclonal antibody" or "rpAb"
applies in accordance with the definition of a
polyclonal antibody. The term "recombinant polyclonal
cell line" or "polyclonal cell line" refers to a
mixture/population of protein expressing cells that
are transfected with a repertoire of variant nucleic
acid sequences (e.g. a repertoire of antibody encoding
nucleic acid sequences), which are not naturally
associated with the transfected cells. Preferably, the
transfection is performed such that the individual
cells, which together constitute the recombinant
polyclonal cell line, each carry a transcriptionally
active copy of a single distinct nucleic acid sequence
of interest, which encodes one member of the
recombinant polyclonal antibody of interest. Even more
preferred, only a single copy of the distinct nucleic
acid sequence is integrated at a specific site in the
genome. The cells constituting the recombinant
polyclonal cell line are selected for their ability to
retain the integrated copy (copies) of the distinct
nucleic acid sequence of interest, for example by
antibiotic selection. Cells which can constitute such
a polyclonal cell line can be for example bacteria,
fungi, eukaryotic cells, such as yeast, insect cells,
plant 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), NIH
3T3, YB2/0 and immortalized human cells, such as HeLa
cells, HEK 293 cells, or PER.C6. The terms "sequences
encoding VH and VL pairs" or "VH and VL encoding
sequence pairs" indicate nucleic acid molecules, where
each molecule comprise a sequence that code for the
expression of a variable heavy chain and a variable
light chain, such that these can beexpressed as a pair
from the nucleic acid molecule if suitable promoter
and/or IRES regions are present and operably linked to
the sequences. The nucleic acid molecule may also code
for part of the constant regions or the complete
constant region of the heavy chain and/or the light
chain, allowing for the expression of a Fab fragment,
a full-length antibody or other antibody fragments if
suitable promoter and/or IRES regions are present and
operably linked to the sequences. A recombinant
polyclonal antibody is said to be administered in a
"therapeutically effective amount" if the amount
administered is physiologically significant, e.g.
prevents or attenuates an RSV infection in an animal
or human. DESCRIPTION OF THE DRAWINGS Fig. 1: (A)
Alignment of the amino acid sequences of the whole G
protein from the prototypic strains, Long (subtype A)
and 18537 (subtype B). The signal/trans-membrane
region is boxed with a dotted line. The two variable
domains between amino acid 101-133 and 208- 299 as
identified by Cane et al. 1991 J. Gen. Virol.
72:2091-2096 are identified with an underline. The
central fragment of the G protein has been expressed
as a fusion protein in E. coli and is boxed in black.
The 2 amino acid sequences are set forth in SEQ ID
NOs: 711 (subtype A) and 712 (Subtype B). (B)
Alignment of the central fragment, as indicated in
(A). The location of the 13-aa conserved region (a.a.
residue 164-176) and the G protein cysteinrich region
(GCRR) are indicated with brackets. The disulphide
bridges in the GCRR (identical for both subtypes) are
indicated with square brackets. The 2 amino acid
sequences are set forth in SEQ ID NOs: 713 (Subtype A)
and 714 (subtype B). Fig. 2 : Schematic outline of the
multiplex overlap-extension RT-PCR (A) and the cloning
steps (B). (A) Two sets of primers, CH + VH 1-8 and
VK1-6 +CKl, specific for VH and VK gene families,
respectively, were used for the first PCR step. A
homologous region between the VH or VK primers results
in the generation of an overlap PCR product. I n the
second step this product is amplified in the nested
PCR. The primers also include recognition sites for
restriction enzymes that facilitate cloning. (B) The
generated cognate linked VH and VK coding pairs are
pooled and inserted into a mammalian IgG expression
vector (e.g. Fig 3) by the use of the flanking Xhol
and L/ofI restriction sites. Subsequently a
bi-directional promoter is inserted into the Ascl-Nhel
restriction site between the linked VH and VK coding
sequences to facilitate expression of full length
antibodies. PCR primers used are indicated by
horizontal arrows. CHl: heavy chain constant domain 1,
CL: constant domain, LC: light chain; Ab: antibody;
P1-P2: bi-directional promoters. Fig. 3 : Schematic
presentation of a mammalian full-length antibody
expression vector 00-VP- 530. The vector comprises the
following elements: Amp and Amp pro =ampicillin
resistance gene and its promoter. pUC origen = pUC
origin of replication. Pl = mammalian promoterdriving
the expression of the light chain. P2=mammalian
promoter driving the expression of the heavy chain.
Leader IGHV=genomic human heavy chain leader. VH=
heavy chain variable region encoding sequence.
IgGl=Sequence encoding genomic immunoglobulin isotype
Gl heavy chain constant region. Rabbit B-globin
A=rabbit beta-globin polyA sequence. Kappa
leader=sequence encoding for murine kappa leader.
LC=Sequence of light chain encoding sequence. SV40
term=Simian virus 40 terminator sequence. FRT = A FIp
recognition target site. Neo = neomycin resistance
gene. SV40 poly A = Simian virus 40 poly A signal
sequence Fig. 4 : Characterization of the epitope
specificity of antibody obtained from clone 801
(Ab801) using Biacore analysis. Antibody 801 binding
was tested in pair-wise competition for binding to
protein F, using three antibodies, 9c5 (2), 133-h (3)
and Palivizumab (4), which bind to antigenic site Fl,
C and II, respectively. The reference cell illustrates
binding to protein F of uncompeted Ab801 (1).
Injection times of the four antibodies are indicated
by an arrow. The response is indicated in relative
resonance units (RU). The long double headed arrow
indicates the magnitude of the uncompeted response and
the short double headed arrow indicates the magnitude
of the 9c5 inhibited response. Fig. 5 : Shows results
from in vitro neutralization of RSV subtype A and B
strains. Dilutions of anti-F antibody mixtures were
tested for their ability to neutralize RSV Long (Panel
A) and RSV Bl (Panel B) strains. Antibody mixture,
anti-F(I), obtained from clones 810, 818, 819, 825 and
827 is shown as triangles (A) and antibody mixture,
anti-F(II), obtained from clones 735, 800, 810, 818,
819, 825, 827, 863, 880, 884 and 894 is shown as
squares ( ) . Palivizumab is shown as diamonds () ,
and an isotype-matched negative control (anti- Rhesus
D) antibody is shown as circles (). The absorbance was
measured at 490 nm and correlates with RSV
replication. Fig. 6 : Shows results from an in vitro
RSV fusion inhibition assay. Dilutions of antibody
mixtures were tested for their ability to neutralize
RSV Bl strain. Antibody mixture, anti- F(I)G, obtained
from clones 810, 818, 819, 825, 827, 793, 796, 838,
841, 856 and 888 is shown as open squares (D) and
antibody mixture, anti-F(II)G, obtained from clones
735, 800, 810, 818, 819, 825, 827, 863, 880, 884, 894,
793, 796, 838, 841, 856 and 888 is shown as open
triangles (D ) . Palivizumab is shown as diamonds () .
The absorbance was measured at 490 nm and correlates
with RSV replication. Fig. 7 : Shows results from an
in vitro neutralization of RSV by combinations of
anti-G antibody clones as measured by the PRNT in the
presence of active complement. Dilutions of individual
antibody compositions (described in Table 9) were
incubated with RSV strain Long in the presence of
rabbit complement and afterwards allowed to infect
HEp-2 cells. After 24 hours of incubation, the degree
of infection was detected using immunodetection of
RSVspecific plaques. Anti-RSV rpAb 13 is shown as open
triangles (D ) , anti-RSV rpAb 35 as triangles (A),
anti-RSV rpAb 36 as squares ( ), anti-RSV rpAb 41 as
circles () and antiRSV rpAb 45 as open squares (D).
Data are presented as % infection compared to control
SD. Fig. 8. The pharmacokinetics profile of anti-RSV
rpAb 33 and rpAb 56 in mice. BALB/c mice were treated
with the anti-RSV rpAb 33 and anti-RSV rpAb 56
(antibody compositions of Table 9) at a dose of 15
mg/kg. Serum samples were taken at a number of time
points ranging from day 0 (before inoculation) until
day 29. Each point represents the mean human IgGl
level in serum at sampling time  standard deviation.
DETAILED DESCRIPTION OF THE INVENTION Target antigens
and polyclonal antibody compositions A polyclonal
antibody of the present invention is composed of a
number of distinct antibody molecules in the same
composition. Each molecule is selected based on its
ability to bind an RSV associated antigen. A
polyclonal antibody of the present invention comprises
binding 



reactivity corresponding to the compiled binding
reactivity of the distinct antibody molecules
constituting the polyclonal antibody composition. An
anti-RSV polyclonal antibody of the present invention
preferably comprise a compiled binding reactivity
against both the G and F proteins and even more
preferred against multiple epitopes to minimize the
risk of development of escape mutants and achieve
highest possible neutralizing capacity. At least five
major antigenic sites that are recognized by
neutralizing antibodies have been identified on the F
protein (Lopez et al. 1998. J.Virol. 72:6922-8). All
the antigenic sites have been mapped to the Fi chain,
and include site I , II, IV, V and VI, where site I
and I I also may be termed B and A, respectively. Site
I I is located in a proteaseresistant region in the
N-terminal segment, and sites IV, V and VI in the
C-terminal end of the cystein-rich region of the
protein. Site I is located in the middle of this
cystein cluster. A further antigenic site on the F
protein is site C in which the epitope F2 including
amino acid positions 241 and 242 is located.
Additionally, there are monoclonal antibodies binding
to an antigenic site termed Fl, comprising the
epitopes termed FIa, FIb and FIc. Currently this
antigenic site has not been mapped to a particular
site on the F protein, but it seems to be overlapping
with site I . The majority of these sites/epitopes
give rise to broadly neutralizing antibodies, but some
antibodies specific for antigenic site I have been
shown to be subtype A-specific. Antibodies binding to
site I also have a marginal effect in virus
neutralization. The epitope recognized by Palivizumab
is located in antigenic site I I as judged by the
localization of the selected escape mutations in amino
acid position 272 (Zhao et al. 2004. J.Infect. Dis.
190: 1941-6). Furthermore, three types of epitopes
have been identified on the G protein: i) conserved
epitopes that are present in all RSV strains, ii)
group-specific epitopes that are present in all
viruses belonging to the same subtype, and iii)
strain-specific or variable epitopes that are present
only in a subset of strains belong to the same
subtype. Theconserved and group-specific epitopes have
been mapped to the central part of the G protein
containing a cluster of four cysteins (amino acid
residue 173, 176, 182 and 186) and a short amino acid
segment (residues 164-176) of identical sequence among
all human RSV isolates. The cystein cluster is held by
disulfide bonds between position 173-183 and 176-182
and constitutes the central part of the G protein
cysteine-rich region (GCRR) ranging from amino acid
residue 171-187, thereby the GCRR is overlapping with
the 13 amino acid conserved region. The G glycoprotein
appears to play a role in both induction of protective
immunity and disease pathogenesis. For example,
studies in mice have shown that the G glycoprotein
primes for a Th2 CD4+ T cell response, characterized
by production of IL-4, IL-5, IL-13 and pulmonary
eosinophilia. Eosinophil recruitment and activation
are promoted by several factors, such as IL-4 and
IL-5. Further, expression of RSV G protein during
acute infection in mice has been associated with a
modified innate immune response characterized by
decreased ThI cytokine expression (e.g., IL-2 and
gamma interferon), altered chemokine mRNA expression
(e.g., MIP-I alpha, MIP-I beta, MIP-2, IP-10, MCP-I),
and decreased NK cell trafficking to the infected
lung. I n particular the GCRR has been shown to play
an important role in modulating the innate
inflammatory response, thereby potentially delaying
RSV clearance (Polack et al. 2005. PNAS
102:8996-9001). The GCRR comprise a CX3C motif at
amino acid positions 182 to 186. Reduction in
respiratory rates in RSV infected mice has been shown
to be associated with the CX3C motif, since antibodies
against this motif abolish the reduction in the
respiratory rates (Tripp et al. 2003. J. Virol.
77:6580-6584 and US 2004/0009177 (appl. no.
10/420,387)). The strain-specific epitopes are
preferentially localized in the variable C-terminal
third of the G polypeptide, although a strain-specific
epitope has been mapped to a variable region
N-terminal to the cysteine cluster in the G protein
ectodomain (Martinez et al. 1997. J. Gen. Virol.
78:2419-29). Figure 1 shows an alignment of the G
proteins from the Long strain (subtype A) and the
18537 strain (subtype B), indicating the various
regions of the G protein. Generally, monoclonal anti-G
protein antibodies have marginal effects on RSV
neutralization. However, it has been reported that
mixtures of monoclonal anti-G antibodies enhance
neutralization of RSV in vitro as well as in vivo
(Walsh et al. 1989. J.Gen.Virol. 70:2953-61 and
Martinez and Melero 1998 J.Gen.Virol. 79:2215-20). The
greatest effect of combining monoclonal anti-G
antibodies is apparently achieved when the antibodies
bind different epitopes, although a fraction of the
virus still remained resistant to neutralization.
Further, it has been shown that combinations of two
different anti-F antibodies with different epitope
specificities as well as combinations of one anti-F
and one anti-G specific antibody showed an enhanced in
vitro neutralizing effect on RSV (Anderson et al.
1988. J. Virol. 62: 4232-4238). Some of the advantages
obtained by mixing monoclonal antibodies seem to be
due to the individual properties of the monoclonal
antibodies, such as an antagonistic effect, e.g. by
blockage of the active site. Other effects seem to be
synergistic for reasons that currently are not
understood.The mechanisms of RSV neutralization are
complex and not completely understood. The large
number of different epitopes, conserved, subtype
specific as well as strain specific epitopes,
identified on the F and G proteins alone, as well as
the potential generation of escape mutants suggests
that a wide spectrum of antibody specificities is
needed to address all the neutralization mechanisms
that may play a role in the prevention of RSV
infection. Thus, it would be very difficult, in a
rational way, to select the mixture of monoclonal
antibodies that is capable of preventing RSV infection
with RSV strain of both subtype A and B, as well as
escape mutants and new strains arising from the RSV
strains known today. An aspect of the present
invention is to provide a polyclonal anti-RSV antibody
with a considerable diversity and broad anti-RSV
specificity. The polyclonal anti-RSV antibody of the
present invention is not dependent on the donor
availability at the time of production and the batch
to batch variation is considerably lower than observed
for donor-derived anti-RSV immunoglobulin products
(e.g. RSV IVIG). In a polyclonal anti-RSV antibody of
the present in invention all the individual antibody
members are capable of binding a RSV associated
antigen and the polyclonal antibody is capable of
neutralizing RSV subtype A and B. It is preferred that
each distinct antibody of the polyclonal antibody
binds an epitope which is not bound by any of the
other members of the polyclonal antibody. A polyclonal
anti-RSV antibody of the present invention will bind
to RSV antigens in a multivalent manner, which usually
results in synergistic neutralization, improved
phagocytosis of infected cells by macrophages and
improved antibody-dependent cellular cytotoxicity
(ADCC) against infected cells as well as increased
complement activation. Further, a polyclonal antibody
of the present invention is not "diluted" by
non-binding protein which is the case for RSV IVIG,
where a dose of 750 mg total protein/kg is needed to
be efficient. The percentage of RSVspecific antibodies
within the 750 mg total protein is not known, but it
is not likely to constitute more than maximally 1 %,
and most likely less. Thus, when the in vitro potency
of Palivizumab was estimated to be 25-30 times higher
than that of RSV IVIG (Johnson et al. 1997. J.Infect.
Dis. 176: 1215-24), this is offset by a reduced
specific activity of the RSV IVIG. Thus, if only 1 %
of the immunoglobulin molecules contained in the
RSV-IVIG are specific for RSV, then the active dose of
the RSV-IVIG polyclonal antibody is only 7.5 mg/kg
which is lower than that of the monoclonal antibody
Palivizumab. For these reasons a recombinant
polyclonal RSV-specific antibody of the present
invention is expected to be significantly more potent
than a monoclonal antibody, and it will therefore be
possible to administer a smaller dose of a polyclonal
antibody of the present invention, compared to the
effective doses of Palivizumab and RSV IVIG. Thus, a
polyclonal anti-RSV antibody of the present invention
is also considered suitable for the prophylaxis and
treatment of high-risk adults, in particular bone
marrow transplant recipients, elderly individuals and
individuals with chronic pulmonary disease. A further
advantage of a polyclonal anti-RSV antibody of the
present invention, is that the concentration of
theindividual antibody members is significantly lower
than the concentration of a monoclonal antibody (even
if the dose used is the same), hence the possibility
that the individual antibody will be recognized as
foreign by the immune system of the individual under
treatment is decreased, and even if one individual
antibody is eliminated by an immune response in the
patient, this is not likely to affect the neutralizing
capability or the clearance rate of the polyclonal
anti-RSV antibody, since the remaining antibody
members remain intact. An embodiment of the present
invention is a recombinant polyclonal anti-RSV
antibody capable of neutralizing RSV subtype A and B,
and where said polyclonal antibody comprises distinct
antibody members which in union specifically binds at
least three different epitopes on at least one RSV
envelope protein. Preferably, the F protein is bound
specifically by at least three distinct antibody
members, and said epitopes are preferably located at
different antigenic sites. A further embodiment of the
present invention is a recombinant polyclonal anti-RSV
antibody capable of neutralizing RSV subtype A and B,
and where said polyclonal antibody comprises distinct
antibody members which in union provide specific
reactivity against at least two RSV envelope proteins.
The two envelope proteins can be selected from the RSV
G protein, RSV F protein and RSV SH protein.
Preferably, the polyclonal anti-RSV antibody of the
present invention comprises anti-G and anti-F
reactivity. The anti-G and anti-F reactivity of such a
polyclonal antibody is preferably comprised of at
least two distinct anti-G antibodies and at least one
distinct anti-F antibody. Preferably, at least three
distinct antibodies bind to different epitopes,
thereby covering at least three different epitopes,
and together the antibodies are capable of
neutralizing RSV subtype A and subtype B strains
equally well. Even more preferred the anti-G and
anti-F reactivity of a polyclonal anti-RSV antibody of
the present invention is comprised of any combination
of the anti-G and anti-F reactivities described below.
Most preferred a polyclonal anti-RSV antibody of the
present invention is comprised of anti-G and anti-F
reactivity against all the antigenic sites/epitopes
mentioned below. To obtain the broadest specificity
possible of a polyclonal anti-RSV antibody of the
present invention, it is desired that one or more,
preferably all the antigenic sites are covered by more
than one distinct antibody. Consequently, it is
preferred that several epitopes on the same antigen or
antigenic site are bound by distinct members of a
polyclonal antibody of the present invention. With
respect to the anti-G reactivity of a polyclonal
anti-RSV antibody of the present invention, this
reactivity is preferably directed against conserved
epitopes. Even more 



preferred the anti-G reactivity is comprised of a
first anti-G antibody capable of specifically binding
a conserved epitope on the G-protein, and a second
anti-G antibody capable of specifically binding the G
protein cysteine-rich region (GCRR) The polyclonal
anti-RSV antibody preferably comprise at least two
distinct anti-G antibodies, where at least one
firstantibody is capable of specifically binding a
conserved epitope on the G-protein, and at least one
second antibody is capable of specifically binding a
different conserved epitope or a group-specific
epitope recognizing either with subtype A or subtype
B. Preferably, the polyclonal antibody comprise at
least three distinct anti-G antibodies where the first
antibody is capable of specifically binding a
conserved epitope on the G-protein, and the second
antibody is capable of specifically binding a G
protein of subtype A and the third antibody is capable
of specifically binding a G protein of subtype B. The
G protein cysteine-rich region (GCRR) partially
overlaps with the upstream 13 amino acid region where
the conserved epitopes are located and a region where
the group specific epitopes are located. Thus,
antibodies capable of specifically binding a conserved
epitope as well as group specific antibodies may bind
the GCRR if the epitope that they recognize is located
in the GCRR. Preferably, at least one of the distinct
antibodies characterized by their binding to a
conserved epitope or a strain specific epitope also
recognizes the GCRR. Antibodies binding to the CX3C
motif of the GCRR are especially preferred from a
virus neutralization point of view. However,
antibodies binding to CX3C motifs may also bind a
number of other unrelated human antigens, such as
fractalkine and other human CX3C chemokines and thus
produce undesired side-effects meaning that it will be
a rational approach to test such antibodies for
cross-reactivity (e.g. as demonstrated for certain
antibodies in the examples) and later to test the same
antibodies in suitable model systems. At any rate, it
will always be necessary to test a given
pharmaceutical, such as an antibody of the present
invention, in a clinical trial before it can be
established with a degree of certainty that side
effects are absent, minor or at least acceptable. I n
addition to the conserved and group-specific anti-G
reactivity additional anti-G reactivity directed
against strain specific epitopes may also be comprised
in the polyclonal anti-RSV antibody of the present
invention. Strain-specific anti-G reactivity directed
against the most abundant strain-specific epitopes
present on virus strains which have resulted in RSV
infection within the last five years is preferred. I n
the current invention strain-specific epitopes are
understood as epitopes which only are present on a
limited number of RSV strains. The addition of
group-specific and/or strain specific anti-G
antibodies can provide additional diversity to an
anti-RSV antibody of the present invention, and may
induce synergy when combined with antibodies with
reactivity to the conserved region of the G protein.
Preferably, the anti-G antibodies of the present
invention neutralize RSV directly, block entry of the
virus into the cell, prevent cell migration, inhibit
inflammatory responses and/or prevent syncytia
formation. With respect to the anti-F reactivity of a
polyclonal anti-RSV antibody of the present invention,
this reactivity is preferably directed against at
least one epitope on one or more of the antigenic
sites I , II, IV, V, VI, C or Fl. I n further
embodiments of the present invention at least two,
three, four, five, six or all these antigenic
sites/epitopes are covered by distinct antibodies in a
polyclonal anti-RSV antibody of the present invention.
Preferably, the anti-Fantibodies of the present
invention neutralize RSV directly and/or block entry
of the virus into the cell and/or prevent syncytia
formation. In polyclonal anti-RSV antibody
compositions of the present invention where the
composition does not comprise binding reactivity
directed against all the antigenic sites on the F
protein, the presence of at least one distinct anti-F
antibody which specifically binds an epitope of
antigenic site I I is preferred. Even more preferred
the site II-specific anti-F antibody binds to the same
epitope or antigenic site as the antibody Palivizumab.
In addition to the site IIspecific antibodies one or
more distinct site IV-specific anti-F antibodies are
desired, such an antibody preferably binds to the same
epitope as RSVF2-5. Subtype-specific anti-F antibodies
are also known in the art. However, since the F
protein shows 91% amino acid similarity between the
two subgroups A and B, the subtype-specific anti-F
antibodies are less abundant than for anti-G
antibodies. Such strain-specific anti-F antibodies
will, however, contribute to obtaining as broad
specificity as possible, and are therefore also
desired components of a polyclonal anti-RSV antibody
of the present invention. I n addition to the RSV G
and F protein antigens mentioned above, the RS virus
expresses a third envelope protein, the small
hydrophobic (SH) protein. Hyperimmune sera raised
against peptides from the SH proteins have been shown
to be unable to neutralize RSV in vitro
(Akerlind-Stopner et al. 1993 J. Med. Virol. 40:
112-120). However, since the protein is mainly
expressed on infected cells, we believe that
antibodies against the SH protein will have an effect
on fusion inhibition and potentially be relevant for
in vivo protection against RSV infections. This is
supported by the fact that RSV strains lacking the SH
gene replicate 10-fold less efficient in the upper
respiratory tract (Bukreyev et al. 1997 J. Virol.
71:8973- 82). An additional embodiment of the present
invention is a polyclonal anti-RSV antibody capable of
neutralizing RSV subtype A and B and comprising
anti-SH reactivity, and anti-G or anti-F reactivity.
The C-terminus ranging from amino acid 41 to 64/65
(subtype A/B) of the SH protein is exposed on the cell
surface. Hence, anti-SH reactivity against an epitope
located in this area is desired. The C-terminus of the
SH protein varies from subtype A and B, and it is
therefore desired to include anti-SH reactivity
against both subtype A and B in a polyclonal antibody
of the present invention. This SH reactivity can be
provided by at least two distinct anti-SH antibodies
where the first antibody is capable of specifically
binding SH subtype A and the second antibody is
capable of specifically binding SH subtype B. I n one
embodiment of the present invention a polyclonal
anti-RSV antibody comprises specific reactivity
against SH subtype A and/or B as well as specific
reactivity against the G protein. The reactivity
against the G protein can be composed of any of the
reactivities mentioned above.In an alternative
embodiment the specific reactivity against SH subtype
A and/or B can be combined with any of the anti-F
reactivities described in the above to constitute a
polyclonal anti-RSV antibody. In a preferred
embodiment of the present invention a polyclonal
anti-RSV antibody comprises reactivity against all
three of the envelope proteins, F, G and SH. The
reactivity comprised in a polyclonal anti-RSV antibody
of the present invention may constitute any possible
combination of distinct antibodies with specific
binding reactivity against the antigens/antigenic
sites and/or epitopes summarized in Table 1, as long
as the combination is capable of neutralizing RSV
subtype A and B. Preferably, the combination contains
reactivity against at least two RSV envelope proteins.
Preferably, the individual distinct antibody members
of a polyclonal antibody according to the present
invention, have neutralizing and/or anti-inflammatory
properties on their own. Antibodies without these
particular properties may however also play a role in
RSV clearance for example through complement
activation. Table 1: Summary of RSV associated
antigens, antigenic sites and epitopes Preferably, a
polyclonal antibody of the present invention is
produced as a single batch or a few batches from a
polyclonal cell line which is not naturally expressing
antibody molecules (also termed recombinant polyclonal
antibody expression). One of the advantages
ofproducing a recombinant polyclonal antibody compared
to mixing monoclonal antibodies, is the ability to
produce an unlimited number of distinct antibody
molecules at the same time (at a cost similar to that
of producing a single monoclonal antibody). Thus, it
is possible to include antibodies with reactivity
towards a large number of RSV associated antigens,
without increasing the cost of the end product
significantly. I n particular with a target as complex
as the RSV, where the biology is not completely
understood, individual antibodies which have not been
shown to neutralize or protect against RSV alone, may
when combined with other antibodies induce a
synergistic effect. Thus, it can be an advantage to
include distinct antibodies, in addition to those
described above, in a polyclonal antibody composition,
where the only criterion is that the individual
antibody binds to an RSV associated antigen (e.g.
assessed by binding to RSV infected cells). Preferably
all the polyclonal anti-RSV antibody compositions
described above are recombinant polyclonal anti-RSV
antibody (anti-RSV rpAb) compositions. One way to
acquire potentially relevant antibodies that bind RSV
target antigens which have not been verified as
relevant antigens, but nonetheless may be so, is to
generate a polyclonal antibody composition which is
composed of individual antibodies raised by the immune
response of a donor which has been infected with RSV
(full immune response). I n addition to obtaining
antibodies representing a full immune response against
RSV, a positive selection for antibodies binding to
antigens that are likely to be of particular relevance
in the protection, neutralization, and/or elimination
of RSV infections, can be performed. Further, if
antibodies to a particular antigen, antigenic site or
epitope which is believed to be of relevance in the
protection, neutralization and/or elimination of RSV
are not identified in the full immune response of the
donor, such antibodies may be raised by immunizat ion/
vacci nation of a donor with that particular antigen
(selected immune response). Generally, neutralization
is assessed by in vitro neutralization assays such as
plaque reduction, microneutralization or
fusion-inhibition assays (e.g. Johnson et al. 1997.
J.Infect. Dis. 176: 1215-24). Hence, an antibody or
antibody composition having a significant effect in
one of these assays, when compared to a negative
control are considered to be neutralizing. Protection
is generally assessed by in vivo challenge experiments
in e.g. the cotton rat model (e.g. Johnson et al.
1997. J.Infect. Dis. 176: 1215-24) or the murine model
(e.g. Taylor et al. 1984. Immunology 52, 137-142 and
Mejias, et al. 2005. Antimicrob. Agents Chemother. 49:
4700-4707). The in vivo challenge experiments can
either be performed in a prophylactic fashion, where
the antibodies are administered prior to the viral
challenge or as a treatment, where the antibodies are
administered after viral challenge or as a combination
of both. A polyclonal antibody composition of the
present invention can be composed of antibodies
capable of binding a RSV antigen which is not
necessarily known or not necessarily an envelope
protein (the antibody binds to infected cells, but not
to selected antigens or antigenic sites), but where
the antibodies are acquired from a full immune
response followinga RSV infection, e.g. by obtaining
nucleic acid sequences encoding the distinct
antibodies from one or more donors with a RSV
infection or recovering from a RSV infection.
Secondly, 



antibodies from the same full immune response, which
have been selected, based on their ability to bind a
particular antigen, antigenic site and/or epitope, can
be included in a polyclonal antibody of the present
invention. Thirdly, distinct antibodies encoded from
VH and VL pairs obtained from one or more donors which
have been immunized/vaccinated with a particular RSV
related antigen thereby raising a "selected" immune
response in these donors, can be included in a
polyclonal antibody composition of the present
invention. Thus, antibodies derived by any of the
mentioned techniques in the present invention may be
combined into a single polyclonal antibody. Preferably
the nucleic acids encoding the antibodies of the
present invention are obtained from human donors and
the antibodies produced are fully human antibodies.
The motivation behind the polyclonal antibody
compositions of the present invention is: if a donor
infected with RSV, raises a humoral immune response
against an antigen, these antibodies are likely, at
least to some extent, to contribute to viral
clearance, and thereby qualify for inclusion in a
polyclonal antibody product. A further aspect of the
present invention is to produce an anti-RSV rpAb
wherein the composition of distinct antibody members
mirrors the humoral immune response with respect to
diversity, affinity and specificity against RSV
envelope antigens. Preferably, the mirror of the
humoral response is established by ensuring that one
or more of the following are fulfilled i) the nucleic
acid sequences coding for the VH and VL regions of the
individual antibody members in such an anti-RSV rpAb
are derived from a donor(s) who has raised a humoral
immune response against RSV, for example following RSV
infection; ii) the VH and VL coding sequences are
isolated from the donor(s) such that the original
pairing of the VH and VL coding sequences present in
the donor(s) is maintained, iii) the VH and VL pairs,
coding for the individual members of the rpAb, are
selected such that the CDR regions are as diverse as
possible; or iv) the specificity of the individual
members of the anti-RSV rpAb are selected such that
the antibody composition collectively binds antigens
that elicit significant antibody responses in mammals.
Preferably, the antibody composition collectively
binds antigens, antigenic sites and/or epitopes which
produce significant antibody titers in a serum sample
from said donor(s). Such antigens, antigenic sites
and/or epitopes are summarized in Table 1 above, but
may also constitute unknown antigens, antigenic sites
and/or epitopes as well as non-envelope antigens, as
described above. Preferably, the donors are human, and
the polyclonal antibody is a fully human antibody. The
present invention has identified a series of VH and VL
pairs that can be expressed as fulllength antibodies,
Fab fragment or other antibody fragments that have
binding specificity to a RSV associated antigen. The
specific VH and VL pairs are identified by clone
number in Table6 in Example 2. An antibody containing
a VH and VL pair as identified in Table 6 is
preferably a fully human antibody. However, if
desired, chimeric antibodies may also be produced. A
preferred anti-RSV recombinant polyclonal antibody of
the present invention is composed of distinct members
comprising heavy chain and light chain CDRl, CDR2 and
CDR3 regions selected from the group of VH and VL
pairs listed in Table 6. Preferably, the CDR regions
are maintained in the pairing indicated in Table 6 and
inserted into a desired framework. Alternatively, CDR
regions from the heavy chain (CDRH) of a first clone
are combined with the CDR regions from the light chain
(CDRL) of a second clone (scrambling of VH and VL
pairs). The CDR regions may also be scrambled within
the light chain or heavy chain, for example by
combining the CDRLl region from a first clone with the
CDRL2 and CDRL3 region from a second clone. Such
scrambling is preferably performed among clones that
bind the same antigen. The CDR regions of the present
invention may also be subjected to affinity
maturation, e.g. by point mutations. Preferred
antibody compositions Particularly preferred antibody
compostions comprising more than one distinct human
antibody molecule have been identified by the present
inventors. These include antibody compositions which
are efficacious in virus neutralisation assays (Table
9) and in vivo (Tables 10-11). One particularly
preferred antibody composition is an antibody
composition comprising antibody 824 or an antibody
derived therefrom as described herein and one or more
additional anti-RSV antibodies. Antibody 824 on its
own is a very potent antibody and when combined with
other antibodies - in particular with antibodies
directed against the G-protein - have a very high
potency in vitro and in vivo. The one or more
additional anti-RSV antibodies may be selected from
the group consisting of human antibodies, humanised
antibodies, and chimeric human-mouse antibodies.
Preferably, the one or more additional anti-RSV
antibodies are selected from the group consisting of
the antibody molecules set forth in Table 6 herein, or
a specifically binding fragment of said antibody
molecule or a synthetic or semi-synthetic antibody
analogue, said binding fragment or analogue comprising
at least the complementarity-determining regions
(CDRs) of said isolated antibody molecule, except an
antibody having the CDRs of clone 824. A preferred
antibody composition is composed of distinct members
comprising heavy chain and light chain CDRl, CDR2 and
CDR3 regions selected from the group of VH and VL
pairs listed in Table 6, wherein the distinct members
are the distinct members of one of antibody
compositions 2 to 56 in Table 9 herein. Such antibody
compositions have shown to be potent in neutralizing
one or more RSV strains in vitro.Preferably the
antibody composition is capable of neutralizing RSV
subtype A in a virus neutralisation assay, more
preferably the composition is also capable of
neutralizing RSV subtype B in a virus neutralisation
assay. Suitable assays include the Plaque reduction
and microneutralisation assays described herein.
Particularly preferred compositions have demonstrated
in vivo potency and comprise the distinct members
selected from the distinct members of one of antibody
compositions 2, 9, 13, 17, 18, 28, 33, and 56 of Table
9 herein. I n some embodiments the antibody
composition does not contain anti-RSV antibodies in
addition to antibodies with the CDRs of the distinct
members described for each composition 2-56 in Table 9
herein. Isolation and selection of variable heavy
chain and variable light chain coding pairs The
process of generating an anti-RSV recombinant
polyclonal antibody composition involves the isolation
of sequences coding for variable heavy chains (VH) and
variable light chains (VL) from a suitable source,
thereby generating a repertoire of VH and VL coding
pairs. Generally, a suitable source for obtaining VH
and VL coding sequences are lymphocyte containing cell
fractions such as blood, spleen or bone marrow samples
from an animal or human which is infected with RSV or
recovering from an RSV infection, or from an animal or
human immunized/vaccinated with an RSV strain or
proteins or DNA derived from such a strain.
Preferably, lymphocyte containing fractions are
collected from humans or transgenic animals with human
immunoglobulin genes. The collected lymphocyte
containing cell fraction may be enriched further to
obtain a particular lymphocyte population, e.g. cells
from the B lymphocyte linage. Preferably, the
enrichment is performed using magnetic bead cell
sorting (MACS) and/or fluorescence activated cell
sorting (FACS), taking advantage of lineagespecific
cell surface marker proteins for example for B cells,
plasma blast and/or plasma cells. Preferably, the
lymphocyte containing cell fraction is enriched with
respect to B cells, plasma blasts and/or plasma cells.
Even more preferred, cells with high CD38 expression
and intermediate CD19 and/or CD45 expression are
isolated from blood. These cells are sometimes termed
circulating plasma cells, early plasma cells or plasma
blasts. For ease, they are just termed plasma cells in
the present invention, although the other terms may be
used interchangeably. The isolation of VH and VL
coding sequences can either be performed in the
classical way where the VH and VL coding sequences are
combined randomly in a vector to generate a
combinatorial library of VH and VL coding sequences
pairs. However, in the present invention it is
preferred to mirror the diversity, affinity and
specificity of the antibodies produced in a humoral
immune response upon RSV infection. This involves the
maintenance of the VH and VL pairing originally
present in the donor, thereby generating a repertoire
of sequence pairs where each pair encodes a variable
heavy chain (VH) and a variable light chain
(VL)corresponding to a VH and VL pair originally
present in an antibody produced by the donor from
which the sequences are isolated. This is also termed
a cognate pair of VH and VL encoding sequences and the
antibody is termed a cognate antibody. Preferably, the
VH and VL coding pairs of the present invention,
combinatorial or cognate, are obtained from human
donors, and therefore the sequences are completely
human. There are several different approaches for the
generation of cognate pairs of VH and VL encoding
sequences, one approach involves the amplification and
isolation of VH and VL encoding sequences from single
cells sorted out from a lymphocyte-containing cell
fraction. The VH and VL encoding sequences may be
amplified separately and paired in a second step or
they may be paired during the amplification (Coronella
et al. 2000. Nucleic Acids Res. 28: E85; Babcook et al
1996. PNAS 93: 7843-7848 and WO 2005/042774). A second
approach involves in-cell amplification and pairing of
the VH and VL encoding sequences (Embleton et al.
1992. Nucleic Acids Res. 20: 3831-3837; Chapal et al.
1997. BioTechniques 23: 518-524). A third approach is
selected lymphocyte antibody method (SLAM) which
combines a hemolytic plaque assay with cloning of VH
and VL cDNA (Babcook et al. 1996. PNAS 93:7843- 7848).
I n order to obtain a repertoire of VH and VL encoding
sequence pairs which resemble the diversity of VH and
VL sequence pairs in the donor, a high-throughput
method with as little scrambling (random combination)
of the VH and VL pairs as possible, is preferred, e.g.
as described in WO 2005/042774 (hereby incorporated by
reference). I n a preferred embodiment of the present
invention a repertoire of VH and VL coding pairs,
where the member pairs mirror the gene pairs
responsible for the humoral immune response resulting
from a RSV infection, is generated according to a
method comprising the steps i) providing a
lymphocyte-containing cell fraction from a donor
infected with RSV or recovering from a RSV infection;
ii) optionally enriching B cells or plasma cells from
said cell fraction; iii) obtaining a population of
isolated single cells, comprising distributing cells
from said cell fraction individually into a plurality
of vessels; iv) amplifying and effecting linkage of
the VH and VL coding pairs, in a multiplex overlap
extension RT-PCR procedure, using a template 



derived from said isolated single cells and v )
optionally performing a nested PCR of the linked VH
and VL coding pairs. Preferably, the isolated cognate
VH and VL coding pairs are subjected to a screening
procedure as described below. Once the VH and VL
sequence pairs have been generated, a screening
procedure to identify sequences encoding VH and VL
pairs with binding reactivity towards an RSV
associated antigen is performed. Preferably, the RSV
associated antigen is a RSV envelope protein, in
particular RSV G protein, RSV F protein and RSV SH
protein. If the VH and VL sequence pairs are
combinatorial a phage display procedure can be applied
to enrich for VH and VL pairs coding for antibody
fragments binding to RSV prior to screening.I n order
to mirror the diversity, affinity and specificity of
the antibodies produced in a humoral immune response
upon infection with RSV, the present invention has
developed a screening procedure for the cognate pairs,
in order to obtain the broadest diversity possible.
For screening purposes the repertoire of cognate VH
and VL coding pairs are expressed individually either
as antibody fragments (e.g. scFv or Fab) or as
full-length antibodies using either a bacterial or
mammalian screening vector transfected into a suitable
host cell. The repertoire of Fa bs/anti bodies is
screened for reactivity to virus particles of one or
more RSV strains. Preferably, at least two strains,
one of subtype A and one of subtype B are used.
Subtype A strains are for example Long (ATCC VR-26),
A2 (ATCC VR-1540) or more recent Long-like subtype A
isolates. Subtype B strains are for example 18537
(ATCC VR-1580), Bl (ATCC VR-1400), 9320 (ATCC VR-955)
or more recent 18537-like isolates. I n parallel, the
repertoire of Fabs/antibodies is screened against
selected antigens such as recombinant G protein,
recombinant F protein and peptides derived from RSV
antigens. The antigenic peptides can for example be
selected from the conserved region of the G protein
(amino acids 164-176) and the cystein core region
(amino acids 171-187 of subtype A as well as subtype B
strains) of the G protein and, the extracellular
region of the SH-protein (amino acids 42-64 of subtype
A and 42-65 of subtype B). Preferably the peptides are
biotinylated to facilitate immobilization onto beads
or plates during screening. Alternative immobilization
means may be used as well. The antigens are selected
based on the knowledge of the RSV biology and the
expected neutralizing and/or protective effect
antibodies capable of binding to these antigens
potentially can provide. This screening procedure can
likewise be applied to a combinatorial phage display
library. The recombinant G and/or F proteins used for
screening can be expressed in bacteria, insect cells,
mammalian cells or another suitable expression system.
The G and/or F protein may either be expressed as a
soluble protein (without the transmembrane region) or
they may be fused to a third protein, to increase
stability. If the G and/or F protein is expressed with
a fusion tag, the fusion partner may be cleaved off
prior to screening. Preferably, G and/or F proteins
representative of both the subtype A and subtype B are
expressed and used for screening. Additionally,
strain-specific G proteins may be expressed and used
for screening. I n addition to the primary screening
described above, a secondary screening may be
performed, in order to ensure that none of the
selected sequences encode false positives. I n the
second screening all the RSV/antigen binding VH and VL
pairs identified in the first screening are screened
again against both the virus strains and the selected
antigens. Generally, immunological assays are suitable
for the screening performed in the present invention.
Such assays are well know in the art and constitute
for example ELISPOTS, ELISA, FLISA, membrane assays
(e.g. Western blots), arrays on filters, and FACS. The
assays can either be performed without any prior
enrichment steps, utilizing polypeptides produced from
the sequences encoding the VH and VL pairs. In the
event that the repertoire of VH and VL coding pairs
are cognate pairs, no enrichment by e.g. phage display
is needed prior to the screening. However, in the
screening ofcombinatorial libraries, the immunoassays
are preferably performed in combination with or
following enrichment methods such as phage display,
ribosome display, bacterial surface display, yeast
display, eukaryotic virus display, RNA display or
covalent display (reviewed in FitzGerald, K., 2000.
Drug Discov. Today 5, 253-258). The VH and VL pair
encoding sequences selected in the screening are
generally subjected to sequencing, and analyzed with
respect to diversity of the variable regions. In
particular the diversity in the CDR regions is of
interest, but also the VH and VL family representation
is of interest. Based on these analyses, sequences
encoding VH and VL pairs representing the overall
diversity of the RSV binding antibodies isolated from
one or more donors are selected. Preferably, sequences
with differences in all the CDR regions (CDRHl, CDRH2,
CDRH3 and CDRLl, CDRL2 and CDRL3) are selected. If
there are sequences with one or more identical or very
similar CDR regions which belong to different VH or VL
families, these are also selected. Preferably, at
least the CDR3 region of the variable heavy chain
(CDRH3) differs among the selected sequence pairs.
Potentially, the selection of VH and VL sequence pairs
can be based solemnly on the variability of the CDRH3
region. During the priming and amplification of the
sequences, mutations may occur in the framework
regions of the variable region, in particular in the
first framework region. Preferably, the errors
occurring in the first framework region are corrected
in order to ensure that the sequences correspond
completely or at least 98% to those of the donor, e.g.
such that the sequences are fully human. When it is
ensured that the overall diversity of the collection
of selected sequences encoding VH and VL pairs is
highly representative of the diversity seen at the
genetic level in a humoral response to a RSV
infection, it is expected that the overall specificity
of antibodies expressed from a collection of selected
VH and VL coding pairs also are representative with
respect to the specificity of the antibodies produced
in the RSV infected donors. An indication of whether
the specificity of the antibodies expressed from a
collection of selected VH and VL coding pairs are
representative of the specificity of the antibodies
raised by infected donors can be obtained by comparing
the antibody titers towards the virus strains as well
as the selected antigens of the donor blood with the
specificity of the antibodies expressed from a
collection of selected VH and VL coding pairs.
Additionally, the specificity of the antibodies
expressed from a collection of selected VH and VL
coding pairs can be analyzed further. The degree of
specificity correlates with the number of different
antigens towards which binding reactivity can be
detected. I n a further embodiment of the present
invention the specificity of the individual antibodies
expressed from a collection of selected VH and VL
coding pairs is analyzed by epitope mapping. Epitope
mapping may be performed by a number of methodologies,
which do not necessarily exclude each other. One way
to map the epitope-specificity of an antibody clone is
to assess the binding to peptides of varying lengths
derived from the primary structure of the target
antigen. Such peptides may be both linear and
conformational and may be used in a numberof assay
formats, including ELISA, FLISA and surface plasmon
resonance (SPR, Biacore). Furthermore, the peptides
may be rationally selected using available sequence
and structure data to represent e.g. extracellular
regions or conserved regions of the target antigen, or
the may be designed as a panel of overlapping peptides
representing a selected part or all of the antigen
(Meloen RH, Puijk WC, Schaaper WMM. Epitope mapping by
PEPSCAN. In: Immunology Methods Manual. Ed Iwan
Lefkovits 1997, Academic Press, pp 982-988). Specific
reactivity of an antibody clone with one or more such
peptides will generally be an indication of the
epitope specificity. However, peptides are in many
cases poor mimics of the epitopes recognized by
antibodies raised against proteinaceous antigens, both
due to a lack of conformation and due to the generally
larger buried surface area of interaction between an
antibody and a protein antigen as compared to an
antibody and a peptide. A second method for epitope
mapping, which allows for the definition of
specificities directly on the protein antigen, is by
selective epitope masking using existing, well defined
antibodies. Reduced binding of a second, probing
antibody to the antigen following blocking is
generally indicative of shared or overlapping
epitopes. Epitope mapping by selective masking may be
performed by a number of immunoassays, including, but
not restricted to, ELISA and Biacore, which are well
known in the art (e.g. Ditzel et al. 1997. J. MoI.
Biol. 267:684-695; Aldaz-Carroll et al. 2005. J.
Virol. 79: 6260-6271). Yet another potential method
for the determination of the epitope specificity of
anti-virus antibodies is the selection of viral escape
mutants in the presence of antibody. Sequencing of the
gene(s) of interest from such escape mutants will
generally reveal which amino acids in the antigen(s)
that are important for the recognition by the antibody
and thus constitute (part of) the epitope. Preferably,
individual members to be comprised in an anti-RSV rpAb
of the present invention are selected such that the
specificity of the antibody composition collectively
covers both RSV subtype A and B, as well as the RSV
associated antigens protein F and G, and preferably
also SH. Production of a recombinant polyclonal
antibody from selected VH and VL coding pairs A
polyclonal antibody of the present invention is
produced from a polyclonal expression cell line in one
or a few bioreactors or equivalents thereof. Following
this approach the anti-RSV rpAb can be purified from
the reactor as a single preparation without having to
separate the individual members constituting the
anti-RSV rpAb during the process. If the polyclonal
antibody is produced in more than one bioreactor, the
supernatants from each bioreactor can be pooled prior
to the purification, or the purified anti-RSV rpAb can
be obtained by pooling the antibodies obtained from
individually purified supernatants from each
bioreactor. One way of producing a recombinant
polyclonal antibody is described in WO 2004/061104 and
WO 2006/007850 (PCT/DK2005/000501) (these references
are hereby incorporated by reference). The method
described therein, is based on site-specific
integration of theantibody coding sequence into the
genome of the individual host cells, ensuring that the
VH and VL protein chains are maintained in their
original pairing during production. Furthermore, the
site-specific integration minimizes position effects
and therefore the growth and expression properties of
the individual cells in the polyclonal cell line are
expected to be very similar. Generally, the method
involves the following: i) a host cell with one or
more recombinase recognition sites; ii) an expression
vector with at least one recombinase recognition site
compatible with that of the host cell; iii) generation
of a collection of expression vectors by transferring
the selected VH and VL coding pairs from the screening
vector to an expression vector such that a full-length
antibody or antibody fragment can be expressed from
the vector (such a transfer may not be necessary if
the screening vector is identical to the expression
vector); iv) transfection of the host cell with the
collection of expression vectors and a vector coding
for a recombinase capable of combining the 



recombinase recognition sites in the genome of the
host cell with that in the vector; v )
obtaining/generating a polyclonal cell line from the
transfected host cell and vi) expressing and
collecting the polyclonal antibody from the polyclonal
cell line. Preferably mammalian cells such as CHO
cells, COS cells, BHK cells, myeloma cells (e.g.,
Sp2/0 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. A suitable host cell comprises one
or more suitable recombinase recognition sites in its
genome. The host cell should also contain a mode of
selection which is operably linked to the integration
site, in order to be able to select for integrants,
(i.e., cells having an integrated copy of an anti-RSV
Ab expression vector or expression vector fragment in
the integration site). The preparation of cells having
an FRT site at a pre-determined location in the genome
was described in e.g. US 5,677,177. Preferably, a host
cell only has a single integration site, which is
located at a site allowing for high expression of the
integrant (a socalled hot-spot). A suitable expression
vector comprises a recombination recognition site
matching the recombinase recognition site(s) of the
host cell. Preferably the recombinase recognition site
is linked to a suitable selection gene different from
the selection gene used for construction of the host
cell. Selection genes are well known in the art, and
include glutamine synthetase gene (GS), dihydrofolate
reductase gene (DHFR), and neomycin, where GS or DHFR
may be used for gene amplification of the inserted VH
and VL sequence. The vector may also contain two
different recombinase recognition sites to allow for
recombinase-mediated cassette exchange (RMCE) of the
antibody coding sequence instead of complete
integration of the vector. RMCE is described in Langer
et al 2002. Nucleic Acids Res. 30, 3067-3077; Schlake
and Bode 1994. Biochemistry 33, 12746-12751 and
Belteki et al 2003. Nat. biotech. 21, 321- 324.
Suitable recombinase recognition sites are well known
in the art, and include FRT, loxand attP/attB sites.
Preferably the integrating vector is an
isotype-encoding vector, where the constant regions
(preferably including introns) are present in the
vector prior to transfer of the VH and VL coding pair
from the screening vector (or the constant regions are
already present in the screening vector if screening
is performed on full-length antibodies). The constant
regions present in the vector can either be the entire
heavy chain constant region (CHi to CH3 or to CH4) or
the constant region encoding the Fc part of the
antibody (CH2 to CH3 or to CH4) . The light chain
Kappa or Lambda constant region may also be present
prior to transfer. The choice of the number of
constant regions present, if any, depends on the
screening and transfer system used. The heavy chain
constant regions can be selected from the isotypes
IgGl, IgG2, IgG3, IgG4, IgAl, IgA2, IgM, IgD and IgE.
Preferred isotypes are IgGl and/or IgG3. Further, the
expression vector for site-specific integration of the
anti-RSV antibody-encoding nucleic acid contains
suitable promoters or equivalent sequences directing
high levels of expression of each of the VH and VL
chains. Figure 3 illustrates one possible way to
design the expression vector, although numerous other
designs are possible. The transfer of the selected VH
and VL coding pairs from the screening vector can be
performed by conventional restriction enzyme cleavage
and ligation, such that each expression vector
molecule contain one VH and VL coding pair.
Preferably, the VH and VL coding pairs are transferred
individually, they may, however, also be transferred
in-mass if desired. When all the selected VH and VL
coding pairs are transferred to the expression vector
a collection or a library of expression vectors is
obtained. Alternative ways of transfer may also be
used if desired. If the screening vector is identical
to the expression vector, the library of expression
vectors is constituted of the VH and VL sequence pairs
selected during screening, which are situated in the
screening/expression vector. Methods for transfecting
a nucleic acid sequence into a host cell are known in
the art. To ensure site-specific integration, a
suitable recombinase must be provided to the host cell
as well. This is preferably accomplished by
co-transfection of a plasmid encoding the recombinase.
Suitable recombinases are for example FIp, Cre or
phage FC31 integrase, used together with a host
cell/vector system with the corresponding recombinase
recognition sites. The host cell can either be
transfected in bulk, meaning that the library of
expression vectors is transfected into the cell line
in one single reaction thereby obtaining a polyclonal
cell line. Alternatively, the collection of expression
vectors can be transfected individually into the host
cell, thereby generating a collection of individual
cell lines (each cell line produce an antibody with a
particular specificity). The cell lines generated upon
transfection (individual or polyclonal) are then
selected for site specific integrants, and adapted to
grow in suspension and serum free media, if they did
not already have these properties prior to
transfection. If the transfection was performed
individually, the individual cell lines are analyzed
further with respect to their grow properties and
antibody production. Preferably, cell lines with
similar proliferation rates and antibody expression
levels are selected for the generation of
thepolyclonal cell line. The polyclonal cell line is
then generated by mixing the individual cell lines in
a predefined ratio. Generally, a polyclonal master
cell bank (pMCB), a polyclonal research cell bank
(pRCB) and/or a polyclonal working cell bank (pWCB) is
laid down from the polyclonal cell line. The
polyclonal cell line is generated by mixing the
individual cell lines in a predefined ratio. The
polyclonal cell line is distributed into ampoules
thereby generating a polyclonal research cell bank
(pRCB) or master cell bank (pMCB) from which a
polyclonal working cell bank (pWCB) can be generated
by expanding cells from the research or master cell
bank. The research cell bank is primarily for proof of
concept studies, in which the polyclonal cell line may
not comprise as many individual antibodies as the
polyclonal cell line in the master cell bank.
Normally, the pMCB is expanded further to lay down a
pWCB for production purposes. Once the pWCB is
exhausted a new ampoule from the pMCB can be expanded
to lay down a new pWCB. One embodiment of the present
invention is a polyclonal cell line capable of
expressing a recombinant polyclonal anti-RSV antibody
of the present invention. A further embodiment of the
present invention is a polyclonal cell line wherein
each individual cell is capable of expressing a single
VH and VL coding pair, and the polyclonal cell line as
a whole is capable of expressing a collection of VH
and VL encoding pairs, where each VH and VL pair
encodes an anti-RSV antibody. Preferably the
collection of VH and VL coding pairs are cognate pairs
generated according to the methods of the present
invention. A recombinant polyclonal antibody of the
present invention is expressed by culturing one
ampoule from a pWCB in an appropriate medium for a
period of time allowing for sufficient expression of
antibody and where the polyclonal cell line remains
stable (The window is approximately between 15 days
and 50 days). Culturing methods such as fed batch or
perfusion may be used. The recombinant polyclonal
antibody is obtained from the culture medium and
purified by conventional purification techniques.
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. Following purification, the
presence of all the individual members in the
polyclonal antibody composition is assessed, for
example by ion-exchange chromatography. The
characterization of a polyclonal antibody composition
is described in detail in WO 2006/007853
(PCT/DK2005/000504) (hereby incorporated by
reference). An alternatively method of expressing a
mixture of antibodies in a recombinant host is
described in WO 2004/009618. This method produces
antibodies with different heavy chains associated with
the same light chain from a single cell line. This
approach may be applicable if the anti-RSV rpAb is
produced from a combinatorial library.Therapeutic
compositions Another aspect of the invention is a
pharmaceutical composition comprising as an active
ingredient an anti-RSV rpAb or anti-RSV recombinant
polyclonal Fab or another anti-RSV recombinant
polyclonal antibody fragment. Preferably, the active
ingredient of such a composition is an anti-RSV
recombinant polyclonal antibody as described in the
present invention. Such compositions are intended for
prevention and/or treatment of RSV infections.
Preferably, the pharmaceutical composition is
administered to a human, a domestic animal, or a pet.
The pharmaceutical composition further comprises a
pharmaceutically acceptable excipient. Anti-RSV rpAb
or polyclonal fragments thereof may be administered
within a pharmaceutically-acceptable diluent, carrier,
or excipient, in unit dosage form. Conventional
pharmaceutical practice may be employed to provide
suitable formulations or compositions to administer to
patients infected with RSV, or to patients who may be
at high risk if infected with RSV. I n a preferred
embodiment the administration is prophylactic. I n
another preferred embodiment the administration is
therapeutic, meaning that it is administered after the
onset of symptoms relating to RSV infection. Any
appropriate route of administration may be employed,
for example, administration may be parenteral,
intravenous, intra-arterial, subcutaneous,
intramuscular, intraperitoneal, intranasal, aerosol,
suppository, or oral administration. For example,
pharmaceutical formulations may be in the form of,
liquid solutions or suspensions; for oral
administration, formulations may be in the form of
tablets, capsules, chewing gum or pasta, and for
intranasal formulations, in the form of powders, nasal
drops, or aerosols. The pharmaceutical compositions of
the present invention are prepared in a manner known
perse, for example, by means of conventional
dissolving, lyophilizing, mixing, granulating or
confectioning processes. The pharmaceutical
compositions may be formulated according to
conventional pharmaceutical practice (see for example,
in Remington: The Science and Practice of Pharmacy
(20th ed.), ed. A.R. Gennaro, 2000, Lippincott
Williams & Wilkins, Philadelphia, PA and Encyclopedia
of Pharmaceutical Technology, eds. J. Swarbrick and J.
C. Boylan, 1988-1999, Marcel Dekker, New York, NY).
Preferably solutions or suspensions of the active
ingredient, and especially isotonic aqueous solutions
or suspensions, are used to prepare pharmaceutical
compositions of the present invention. I n the case of
lyophilized compositions that comprise the active
ingredient alone or together with a carrier, for
example mannitol, such solutions or suspensions may,
if possible, be produced prior to use. The
pharmaceutical compositions may be sterilized and/or
may comprise excipients, for example preservatives,
stabilizers, wetting and/or emulsifying 



agents, solubilizers, 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 orlyophilizing processes. The said
solutions or suspensions may comprise
viscosity-increasing substances, such as sodium
carboxymethylcellulose, carboxymethylcellulose,
dextran, polyvinylpyrrolidone 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 of the containers. Pharmaceutical
compositions for oral administration can be obtained
by combining the active ingredient with solid
carriers, if desired granulating the resulting
mixture, and processing the mixture, if desired or
necessary, after the addition of appropriate
excipients, into tablets, pills, or capsules, which
may be coated with shellac, sugar or both. It is also
possible for them to be incorporated into plastics
carriers that allow the active ingredients to diffuse
or be released in measured amounts. The pharmaceutical
compositions 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, tablets,
pills, or capsules. The formulations can be
administered to human individuals in therapeutically
or prophylactically effective amounts (e.g., amounts
which prevent, eliminate, or reduce a pathological
condition) to provide therapy for a disease or
condition. The preferred dosage of therapeutic agent
to be administered is likely to depend on such
variables as the severity of the RSV infection, the
overall health status of the particular patient, the
formulation of the compound excipients, and its route
of administration. Therapeutic uses of the
compositions according to the invention The
pharmaceutical compositions according to the present
invention may be used for the treatment, amelioration
or prophylaxis of a disease in a mammal. Conditions
that can be treated or prevented with the present
pharmaceutical compositions include prevention, and
treatment of patients infected with RSV, or at risk of
becoming infected with RSV, in particular patients who
may be at high risk if infected with RSV. High-risk
patients are for example infants and small children. I
n particular premature infants and children with an
underlying problem such as chronic lung disease or
congenital heart disease are at the greatest risk for
serious illness such as bronchiolitis and pneumonia
following RSV infection. Also high-risk adults, such
as immunocompromised adults, particularly bone marrow
transplant recipients, elderly individuals and
individuals with chronic pulmonary disease, can
preferably be subjected to prophylactic or therapeutic
treatment with a pharmaceutical composition according
to the present invention. One embodiment of the
present invention is a method of preventing, treating
or ameliorating one or more symptoms associated with a
RSV infection in a mammal, comprisingadministering an
effective amount of an anti-RSV recombinant polyclonal
antibody of the present invention to said mammal. A
further embodiment of the present invention is the use
of an anti-RSV recombinant polyclonal antibody of the
present invention for the preparation of a composition
for the treatment, amelioration or prevention of one
or more symptoms associated with a RSV infection in a
mammal. The effective amount may be at most 100 mg of
the antibody per kg of body weight, such as at most
90, at most 80, at most 70, at most 60, at most 50, at
most 40, at most 30, at most 20, at most 10, at most
9, at most 8, at most 7, at most 6, at most 5, at most
4, at most 3, at most 2, at most 1, at most 0.9, at
most 0.8, at most 0.7, at most 0.6, at most 0.5, at
most 0.4, at most 0.3, at most 0.2 and at most 0.1. mg
per kg of body weight. I n other embodiments the
effective amount is at least 0.01 mg of the antibody
per kg of body weight, such as at least 0.05, 0.1,
0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8. Preferably the
effective amount is between 0.1-50 mg antibody per kg
of body weight. More preferably the effective amount
is between 1 and 20 mg antibody per kg of body weight.
The antibody may be administered at least 1 time per
year, such as 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, and 20 times per year. I n
particular, the antibody may be administered at
regular intervals during the period of the year where
there is an increased risk of attracting an RSV
infection. The regular intervals may be weekly,
bi-weekly, monthly, or bi-monthly. Preferably, the
mammal in the embodiments above is a human, domestic
animal or a pet. I n a further embodiment the mammal,
subject to the method of preventing treating or
ameliorating one or more symptoms associated with a
RSV infection, preferably has a body weight above 40
kg. I n embodiments where the subject is a human, it
is preferably a premature infant, a child with chronic
lung disease or congenital heart disease. I n
alternative embodiments the human is an
immunocompromised adult, in particularly a bone marrow
transplant recipient, an elderly individual or an
individual with chronic pulmonary disease. Diagnostic
use Another embodiment of the invention is directed to
diagnostic kits. Kits according to the present
invention comprise an anti-RSV rpAb prepared according
to the invention which protein may be labeled with a
detectable label or non-labeled for non-label
detection. The kit may be used to identify individuals
infected with RSV. An antibody-based diagnostic kit
generally comprises the following: a) a capture
antibody, b) a detector antibody, c) a positive
control, and d) a negative control. Depending on
thedetection method, a single reagent may be used both
as capture and detector antibody. A method based on
surface plasmon resonance (SPR) is one example were a
single antibody will suffice both for capture and
specific detection of the antigen of interest. The
anti-RSV rpAb of the invention may be used both as
capture antibody and as detector antibody. As capture
antibody, the non-labeled anti-RSV rpAb is adsorbed
onto a solid support, e.g. the surface of the wells of
an ELISA plate or microbeads, for subsequent capture
of RSV particles or antigens in patient samples.
Captured antigen is then detected using a different
antibody (detector), which is either directly labeled
or detected using a secondary conjugated antibody or
reagent of sufficient specificity. As detector
antibody, the anti-RSV rpAb of the invention may be
used labeled or non-labeled and the amount of bound
antibody detected directly (labeled rpAb) or using a
secondary antibody or reagent (unlabeled rpAb). The
read-out of the diagnostic kit may e.g. be based on
detection of fluorescence from an attached fluorogenic
label or absorbance of an added chromogenic substrate
catalyzed by an enzyme conjugated to the detector
antibody or the secondary antibody (enzyme
immunoassay). In a method based on SPR, the amount of
bound antigen is detected in real time by the changes
in the local index of refraction as it binds to the
adsorbed capture antibody. Independent of the
read-out, by comparing the intensity of the signal to
a standard curve generated using the positive control,
the quantity of antigen present in the sample may be
determined. Antibody molecules of the present
invention and aspects related thereto It should be
noted that the novel antibody molecules disclosed
herein are believed to contribute to the state of the
art in their own right. Hence, the present invention
also relates to any one of the antibody molecules
disclosed herein as well as to fragments and analogues
of these antibodies, where said fragments or analogues
at least incorporate the CDRs of the antibodies
disclosed herein. For instance it has been found by
the present inventors that some of the fully human
antibody molecules which have been isolated from human
donors include binding sites that exhibit extremely
high improved kinetic profiles over known prior art
monoclonal antibodies when it comes to antigen
binding. Thus, even though much focus is put on
polyclonal antibody compositions in the present
disclosure, all subject matter relating to utilization
of polyclonal antibodies set forth herein is also
relevant for any one of the single antibody molecules
disclosed herein - i.e. all disclosures relating to
formulation, dosage, administration etc. which relate
to polyclonal antibody compositions of the present
invention apply mutatis mutandis to the individual
antibody molecules, antibody fragments and antibody
analogues disclosed herein, preferably also the
framework sequences. Hence, the present invention also
relates to an isolated human anti RSV-antibody
molecule selected from the antibody molecules set
forth in Table 6 herein, or a specifically
bindingfragment of said antibody molecule or a
synthetic or semi-synthetic antibody analogue, said
binding fragment or analogue comprising at least the
complementarity-determining regions (CDRs) of said
isolated antibody molecule. Often, framework regions
from the variable regions of the native human antibody
will be included too in the fragments or analogues,
since the antigen specificity of antibodies are known
to be dependent on the 3D organisation of CDRs and
framework regions. The expression "isolated antibody
molecule" is intended to denote a collection of
distinct antibodies which are isolated from natural
contaminants, and which exhibit the same amino acid
sequence [i.e. identical variable and constant
regions). Typically, the antibody molecule, fragment
or analogue is derived from the antibodies listed in
Table 6, or includes the heavy chain CDR amino acid
sequences included in one of SEQ ID Nos: 1-44 and in
the accompanying light chain CDR amino acid sequences
having a SEQ ID NO which is 88 higher than the amino
acid sequence selected from SEQ ID NOs. 144. This
means that the antibody molecule, fragment or analogue
will include the cognate pairs of variable regions
found in the same out of the 44 clones discussed
above. As mentioned above, a number of the present
antibody molecules exihibit very high affinities, so
the invention also pertains to an isolated antibody
molecule, an antibody fragment or a synthetic or
semi-synthetic antibody analogue, which comprises CDRs
identical to the CDRs in an Fab derived from a human
antibody, said Fab having a dissociation constant, KD,
for the RSV G protein of at most 500 nM when measured
performing surface plasmon resonance analysis on a
Biacore 3000, using recombinant RSV G protein
immobilized onto the sensor surface at very low
density to avoid limitations in mass transport. The
isolated antibody molecule, antibody fragment or
synthetic or semi-synthetic antibody typically exhibit
a lower KD of at most, 400 nM, such as at most 300 nM,
at most 200 nM, at most 100 nM, at most 1 



nM, at most 900 pM, at most 800 pM, at most 700, pM,
at most 600 pM, at most 500 pM, at most 400 pM, at
most 300 pM, at most 200 pM, at most 100 pM, at most
90 pM, and at most 80 pM. Details concerning the
Biocore measurements are provided in the examples.
Another embodiment of the invention relates to an
isolated antibody molecule, an antibody fragment or a
synthetic or semi-synthetic antibody, which comprises
an antigen binding site identical to the antigen
binding site in an Fab derived from a human antibody,
said Fab having a dissociation constant, KD, for the
RSV F protein of at most 500 nM when measured
performing surface plasmon resonance analysis on a
Biacore 3000, using recombinant RSV F protein
immobilized onto the sensor surface at very low
density to avoid limitations in mass transport. This
isolated antibody, antibody fragment or synthetic or
semi-synthetic antibody typically exhibits a KD of at
most, 400 nM, such as at most 300 nM, at most 200 nM,
at most 100 nM, at most 1 nM, at most 900 pM, at most
800 pM, at most 700, pM, at most 600 pM, at most 500
pM, at most 400 pM, at most 300 pM, at most 200 pM, at
most 100 pM, at most90 pM, at most 80 pM, at most 70
pM, at most 60 pM, at most 50 pM, at most 40 pM, at
most 30 pM, at most 25 pM at most 20 pM, at most 15
pM, at most 10 pM, at most 9 pM, at most 8 pM, at most
7 pM, at most 6 pM, and at most 5 pM. A specially
useful antibody molecule or specifically binding
fragment or synthetic or semisynthetic antibody
analogue comprises the CDRs of a human antibody
produced in clone No. 810, 818, 819, 824, 825, 827,
858 or 894. As mentioned above, these useful antibody
molecules of the present invention may be formulated
in the same way and for the same applications as the
polyclonal formulations of the present invention.
Hence, the present invention relates to an antibody
composition comprising an antibody molecule,
specifically binding fragment or synthetic or
semi-synthetic antibody analogue discussed in this
section in admixture with a pharmaceutically
acceptable carrier, excipient, vehicle or diluent. The
composition may comprise more than one binding
specificity, and may e.g. include 2 distinct antibody
molecules of the invention and/or specifically binding
fragments and/or synthetic or semi-synthetic antibody
analogues of the invention. The composition may even
comprise at least 3 distinct antibody molecules and/or
antibody fragments and/or synthetic or semisynthetic
antibody analogues, specifically binding fragments or
synthetic or semi-synthetic antibody analogues of the
invention, and may therefore constitute a composition
comprising at 4, 5, 6, 7, 9, 10, 11, 12, 13, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or
30 distinct antibody molecules and/or fragments and/or
synthetic or semi-synthetic antibody analogues.
Especially interesting compositions include at least
one antibody molecule, fragment or analogue of the
invention which binds the RSV F protein and at least
one antibody, fragment or analogue of the invention
which binds the RSV G protein. Also a part of the
present invention is an isolated nucleic acid fragment
which encodes the amino acid sequence of at least one
CDR defined of an antibody molecule of the present
invention, such as a nucleic acid fragment, which at
least encodes the CDRs of an antibody produced by one
of the clones listed in table 6. The nucleic acid
fragment is typically DNA, but can also be RNA.
Another embodiment is an isolated nucleic acid
fragment, which encodes the CDR sequences of a heavy
chain amino acid sequence set forth in any one of SEQ
ID NOs 1-44, or an isolated nucleic acid fragment,
which encodes the CDR sequences of a light chain amino
acid sequence set forth in any one of SEQ ID NOs
89-132. Preferred nucleic acid fragments of the
invention encode the CDR sequences of a heavy chain
amino acid sequence set forth in any one of SEQ ID NOs
1-44 and set forth in the accompanying light chain CDR
amino acid sequences having a SEQ ID NO which is 88
higher than the amino acid sequence selected from SEQ
ID NOs. 144. This of course means that the nucleic
acid fragment will encode the cognate pairs of
variable regions found in the same out of the 44
clones discussed above. Thenucleic acidd fragment may
therefor include coding sequences comprised in SEQ ID
NOs: 45- 88 and/or 133-176. Conveniently the nucleic
acid fragments are introduced in a vector, which is
also part of the present invention. Such a vector may
be capable of autonomous replication, and is typically
selected from the group consisting of a plasmid, a
phage, a cosmid, a mini-chromosome, and a virus. I n
the event the vector of the invention is an expression
vector, it will preferably have the following outline
(cf. also an exemplary vector in Fig. 3): - in the
5'(r)3' direction and in operable linkage at least one
promoter for driving expression of a first nucleic
acid fragment discussed above, which encodes at least
one light chain CDR together with any necessary
framework regions, optionally a nucleic acid sequence
encoding a leader peptide, said first nucleic acid
fragment, optionally a nucleic acid sequence encoding
constant regions of an antibody, and optionally a
nucleic acid sequence encoding a first terminator,
and/or - in the 5'(r)3' direction and in operable
linkage at least one promoter for driving expression
of a second nucleic acid fragment of the invention,
which encodes at least one heavy chain CDR together
with any necessary framework regions, optionally a
nucleic acid sequence encoding a leader peptide, said
second nucleic acid fragment, optionally a nucleic
acid sequence encoding constant regions, and
optionally a nucleic acid sequence encoding a second
terminator. Such a vector is especially useful if it
can be used to stably transform a host cell, which can
subsequently be cultured in order to obtain the
recombinant expression product. So, the preferred
vector is one, which, when introduced into a host
cell, is integrated in the host cell genome. Hence,
the invention also pertains to a transformed cell
carrying the vector of the invention discussed in this
section and also to a stable cell line which carries
this vectorand which expresses the nucleic acid
fragment of the invention discussed in this section.
Both the transformed cell and the cell line optionally
secretes or carries its recombinant expression product
[i.e. the inventive antibody molecule, antibody
fragment or analogue) on its surface. mAb 824 and
analogues The present section relates to the
monoclonal antibody 824 (mAb 824) and its analogues.
The light chain of antibody 824 has the amino acid
sequence set forth in SEQ ID NO 107. The variable
region of the heavy chain has the amino acid sequence
set forth in SEQ ID NO 19. The invention relates to
antibodies capable of competing in binding with
antibody 824 as defined herein or with its Fab
fragment. The antibody encoded by clone 824 as defined
herein does not bind recombinant RSV antigen with
particularly high affinity or potency. On theother
hand, in virus neutralisation assays (see Table 8)
antibody 824 has a particularly low EC50 value against
several different RSV isolates. When tested in an in
vivo model of RSV infection (mouse challenge model,
Example 1, k-1), mAb824 showed a significantly higher
reduction in virus load than Synagis (Table lib). By
providing antibody 824 the inventors have identified
an epitope, which results in more efficient in vitro
and in vivo neutralisation than seen before for any
single RSV epitope. By providing antibody 824, the
inventors have also enabled the identification of
further antibodies which bind to the same epitope.
These further antibodies may be of any origin and
includes binding fragments as well as affinity matured
antibodies. Antibodies capable of competing with
antibody 824 may be identified in a celluar
competition assay (determination of relative epitope
specificities) as described in Example 1, section g-4.
A preferred antibody being capable of competing with
antibody 824 is an anti-RSV antibody comprising a
CDRH3 having the following formula:
CAXIX2X3X4X5X6PXyXsXgXiOXI iW where Xi to Xn are
selected individually from the groups of amino acids
listed below Xi = R or K (i.e. positively charged at
physiological pH); X2 = D, E, N or Q (i.e. fairly
bulky, polar amino acids); X3 = S, T, G or A (i.e.
small, preferably polar amino acids); X4 = S, T, G or
A (i.e. small, preferably polar amino acids); X5 = N,
Q, D or E (i.e. fairly bulky, polar amino acids); X6 =
W, Y, F or H (i.e. bulky, aromatic amino acids); X7 =
A, G, V, or S (i.e. small amino acids); X8 = G, A, V,
or S (i.e. small amino acids); X9 = Y, F, W or H (i.e.
bulky, aromatic amino acids); Xio = E or D (i.e.
negatively charged at physiological pH); and Xn = D,
E, N or Q (i.e. fairly bulky, polar amino acids); and
a CDRL3 described by the following formula:
CXiX2X3X4X5X6PX7TF where Xi to Xn are selected
individually from the groups of amino acids listed
below: Xi = Q or H (i.e. bulky, polar amino acids); X2
= Q, E or H (i.e. bulky, polar amino acids); X3 = F,
Y, W or H (i.e. bulky, aromatic amino acids); X4 = N,
Q or H (i.e. fairly bulky, polar amino acids); X5 = T,
S, G or A (i.e. small, preferably polar amino acids);
X6 = Y, F, W or H (i.e. bulky, aromatic amino acids);
and X7 = F, Y, W or H (i.e. bulky, aromatic amino
acids). The binding specificity of antibodies is
determined primarily by the CDR3 region of the heavy
and light chain. As is known in the art certain
substitutions can be made in an amino acid sequence
without altering the 3-D structure of the protein. It
is thus expected that mutations as outlined above can
be made to the CDR3 sequences of antibody 824 as
defined herein while conserving the binding
specificity and the potency of antibody 824. The
introduction of amino acid changes in a protein is
known in the art. Antibodies with altered CDR3s
compared to antibody 824 can be made and they can be
tested in the virus neutralization assays as described
in the examples. Conservation of the binding specicity
can be verified in a competition assay with antibody
824. Preferably, the anti-RSV antibody comprises the
CDRl, and CDR2 regions from the VH and VL pair of
antibody 824 as set forth in SEQ ID NOs: 232, 317,
487, and 572, and a CDRH3 region having the formula
CAR1D2S3S4N5W6PA7G8Y9E10D11W (SEQ ID NO 402), and a
CDRL3 region having the formula CQ1Q2F3N4T5Y6PF7TF
(SEQ ID NO 657). I n preferred embodiments the CDRH3
has the amino acid sequence set forth in SEQ ID NO:
402 and/or the CDRL3 has the amino acid sequence set
forth in SEQ ID NO: 657. 



I n one embodiment the antibody comprises the VH
region (SEQ ID NO: 19) of antibody 824. The monoclonal
antibody may also comprise the VL region (amino acids
1 to 107 of SEQ ID NO: 107) of antibody 824.
Preferably, the antibody comprises the light chain
(SEQ ID NO: 107) of antibody 824. The antibody may
comprise the the CH as defined in SEQ ID NO: 178.
Other constant regions for the heavy chain may be
used. Preferably, the monoclonal antibody is capable
of neutralizing subtypes A and B of RSV in a virus
neutralisation assay. The neutralization potency of
the monoclonal antibody is preferably comparable to
the potency of mAb824. Preferably, the antibody is
capable of providing a significant reduction of RSV
virus load in the lungs of a mammal infected with RSV.
Preferbly this reduction is significant compared to
the reduction provided by Synagis, and more preferably
the reduction is comparable to the reduction provided
by mAb824. Antibody mAb824 and antibodies based on the
CDR sequences of mAb824 may be combined with and one
or more additional anti-RSV antibodies to provide a
polyclonal antibody. Such polyclonal antibody or
antibody mixture(s) may be less susceptible to escape
mutants.The one or more additional anti-RSV antibodies
may be selected from the group consisting of human
antibodies, humanised antibodies, and chimeric
human-mouse antibodies. For example the additional
antibody may be palivizumab (Synagis) or MEDI-524
(Numax). Preferably, the one or more additional
anti-RSV antibodies is selected from the group
consisting of the antibody molecules set forth in
Table 6 herein, or a specifically binding fragment of
said antibody molecule or a synthetic or
semi-synthetic antibody analogue, said binding
fragment or analogue comprising at least the
complementarity-determining regions (CDRs) of said
isolated antibody molecule, except an antibody having
the CDRs of clone 824. Also provided are isolated
nucleic acids comprising a sequence encodes an amino
acid sequence of at least one CDR defined in in this
section. The isolated nucleic acid fragment may encode
the CDR sequences of a heavy chain amino acid sequence
set forth in SEQ ID NO: 19. The isolated nucleic acid
fragment may encode the CDR sequences of the light
chain amino acid sequence set forth in SEQ ID NO: 107.
Preferably the isolated nucleic acid fragment encodes
the CDR sequences of the heavy chain amino acid
sequence set forth in SEQ ID NO: 19 and in the
accompanying light chain CDR amino acid sequences
having SEQ ID NO: 107. I n another preferred
embodiment the nucleic acid fragment includes coding
sequences comprised in SEQ ID NO: 63 and/or 151. The
isolated nucleic acids and fragments may be inserted
in to a vector. The vector may be capable of
autonomous replication and could be selected from the
group consisting of a plasmid, a phage, a cosmid, a
mini-chromosome, and a virus. I n another embodiment
the vector comprises, - in the 5'(r)3' direction and
in operable linkage at least one promoter for driving
expression of a first nucleic acid fragment as
described in this section, which encodes at least one
light chain CDR derived from clone 824 together with
necessary framework regions, optionally a nucleic acid
sequence encoding a leader peptide, said first nucleic
acid fragment, optionally a nucleic acid sequence
encoding constant regions, and optionally a nucleic
acid sequence encoding a first terminator, and/or - in
the 5' 3' direction and in operable linkage at least
one promoter for driving expression of a second
nucleic acid fragment as described in this section,
which encodes at least one heavy chain CDR derived
from clone 824 together with necessary framework
regions, optionally a nucleic acid sequence encoding a
leader peptide, said second nucleic acid fragment,
optionally a nucleic acid sequence encoding constant
regions, and optionally a nucleic acid sequence
encoding a second terminator. The vector when
introduced into a host cell, may be integrated in the
host cell genome.Also provided is as transformed cell
carrying the vector as described in this section, and
a stable cell line which carries the vector as
described in this section and which expresses a
nucleic acid fragment as described in this section,
and which optionally secretes or carries its
recombinant expression product on its surface. EXAMPLE
1 This example is a collection of the methods applied
to illustrate the present invention. a. Sorting of
Lambda-negative plasma blasts from donor blood The
peripheral blood mononuclear cells (PBMC) were
isolated from blood drawn from donors using Lymphoprep
(Axis Shield) and gradient centrifugation according to
the manufacturer's instructions. The isolated PBMC
were either cryopreserved in FCS; 10% DMSO at -150 0C
or used directly. The B cell fraction was labeled with
anti-CD19 antibody and isolated from the PBMC fraction
using magnetic cell sorting (MACS). The PBMC (IxIO 6
cells) were incubated with anti-CD19-FITC conjugated
antibody (BD Pharmingen) for 20 min at 4C. Cells were
washed twice in, and re-suspended in MACS buffer
(Miltenyi Biotec). Anti-FITC MicroBeads (Miltenyi
Biotec) were mixed with the labeled cells and
incubated for 15 min at 4C. The washing procedure was
repeated before the cell-bead suspension was applied
to a LS MACS column (Miltenyi Biotec). The CD19
positive cell fraction was eluted from the column
according to the manufactures instructions and either
stored in FCS-10% DMSO, or singlecell sorted directly.
Plasma blasts were selected from the CD19+ B cell
fraction by fluorescence activated cell sorting (FACS)
based on the expression profile of CD19, CD38, and
CD45 cell surface proteins. CD19 is a B-cell marker
that is also expressed on plasma cell precursors,
while CD38 is highly expressed on plasma blasts and
plasma cells. The plasma blasts apparently have a
somewhat lower expression of CD19 and CD45 than the
rest of the CD19+ cells, which allows for the
separation of a discrete population. The cells were
washed in FACS buffer (PBS; 1% BSA) and stained for 20
min with anti-CD19-FITC, anti-CD38-APC, anti-Lambda-PE
(BD Pharmingen). The Lambda-light chain staining was
included in order to allow exclusion of cells that
cannot serve as template for the PCR (see Section c).
The stained cells were washed and re-suspended in FACS
buffer. The flow rate of the cells during the FACS was
set at approximately 200 events/sec and the cell
concentration was 5xlO 5/ml to obtain a high plasma
cell rescue. The following set of gates was used. Each
gate is a daughter of the former. Gate 1 : FSC/SSC
gate. The lymphocyte population having the highest FSC
was selected, thereby ensuring sorting of living
cells.Gate 2 : SSCh/SSCw. This gate ensured sorting of
single cells (doublet discrimination). Gate 3 : Events
representing the plasma blasts were gated in the
CD38/CD19 dot plot as CD38 High/CD19 intermediate.
Gate 4 : Since the PCR procedure described in Section
c only amplifies Kappa light chains, Lambda-negative
events were gated in a Lambda/CD19 dot plot. As an
alternative or in addition to gate 3, the plasma
blasts could also be identified as CD38high and
CD45intermediate in a CD45/CD38 dot plot. This will
require staining of the cells with anti-CD45-PerCP.
The resulting population that fulfilled these four
criteria was single-cell sorted into 96-well PCR
plates containing a sorting buffer (see Section c).
The plates containing the cells were stored at -8O0C.
b. ELISpot ELISpot was used to estimate the percentage
of plasma blasts expressing anti-RSV antibodies in
obtained cell samples, i.e., PBMC, MACS-purified CD19+
cells, or a population of FACS sorted plasma blasts.
96-well plates with a nitrocellulose surface
(Millipore) were coated with a solution of 25 mg/ml
inactivated RSV Long particles (HyTest). The wells
were blocked by incubation with RPMI, 2% milk powder
and left at 40C for approximately 5 h followed by 1 h
incubation at 370C. Plates were washed and the cell
samples were added in RPMI culture medium to each well
followed by incubation at standard tissue culture
conditions for 24 h. The secreted RSV-specific
antibodies will bind to the immobilized virus
particles surrounding the antibody producing cell. The
cells were removed by washing three times in PBS;
0.01% Tween20 and three times in PBS. HRP-conjugated
anti-human IgG (H+L) (CalTag) and HRP-conjugated
anti-human IgA (Serotec) were added and allowed to
react with the immobilized antibodies for 1 h at 370C.
The washing procedure was repeated and the chromogen
substrate (3-amino-9-ethylcarbazole solubilized in N,
N-DMF (di-methyl formamide)) was added. The color
development was terminated after 4 min by addition of
H2O. Red spots were identified at the sites where
antigen-specific antibody-secreting cells had been
located. c. Linkage of cognate VH and VL pairs The
linkage of VH and VL coding sequences was performed on
the single cells obtained as described in Section a,
facilitating cognate pairing of the VH and VL coding
sequences. The procedure utilized a two step PCR
procedure based on a one-step multiplex
overlap-extension RT-PCR followed by a nested PCR. The
primer mixes used in the present example only amplify
Kappa light chains. Primers capable of amplifying
Lambda light chains could, however, be added to the
multiplex primer mix and nested PCR primer mix if
desired. IfLambda primers are added, the sorting
procedure in Section a should be adapted such that
Lambda positive cells are not excluded. The principle
for linkage of cognate VH and VL sequences is
illustrated in Figure 2. The 96-well PCR plates
produced in Section a, were thawed and the sorted
cells served as template for the multiplex
overlap-extension RT-PCR. The sorting buffer added to
each well before the single-cell sorting contained
reaction buffer (OneStep RT-PCR Buffer; Qiagen),
primers for RT-PCR (see Table T) and RNase inhibitor
(RNasin, Promega). This was supplemented with OneStep
RT-PCR Enzyme Mix (25x dilution; Qiagen) and dNTP mix
(200 mM each) to obtain the given final concentration
in a 20- ml reaction volume. The plates were incubated
for 30 min at 550C to allow for reverse transcription
of the RNA from each cell. Following the RT, the
plates were subjected to the following PCR cycle: 10
min at 94C, 35x(40 sec at 94C, 40 sec at 600C, 5 min
at 72C), 10 min at 72C. The PCR reactions were
performed in H20BIT Thermal cycler with a Peel Seal
Basket for 24 96-well plates (ABgene) to facilitate a
high-throughput. The PCR plates were stored at -2O0C
after cycling. Table 2 : RT-PCR multiplex
overlap-extension primer mix 



W=A/T, R=A/G, S=G/C For the nested PCR step, 96-well
PCR plates were prepared with the following mixture in
each well (20- ml reactions) to obtain the given final
concentration: I x FastStart buffer (Roche), dNTP mix
(200 mM each), nested primer mix (see Table 3),
Phusion DNA Polymerase (0.08 U; Finnzymes) and
FastStart High Fidelity Enzyme Blend (0.8 U; Roche).
As template for the nested PCR, 1 ml was transferred
from the multiplex overlap-extension PCR reactions.
The nested PCR plates were subjected to the following
PCR cycle: 35x(30 sec at 95C, 30 sec at 600C, 90 sec
at 72C), 10 min at 72C.Randomly selected reactions
were analyzed on a 1% agarose gel to verify the
presence of an overlap-extension fragment of
approximately 1070 bp. The plates were stored at -2O0C
until further processing of the PCR fragments. Table 3
: Nested primer set d. Insertion of cognate VH and VL
coding pairs into a screening vector I n order to
identify antibodies with binding specificity to RSV
particles or antigens, the VH and VL coding sequences
obtained as described in Section c were expressed as
full-length antibodies. This involved insertion of the
repertoire of VH and VL coding pairs into an
expression vector and transformation into a host cell.
A two-step cloning procedure was employed for
generation of a repertoire of expression vectors
containing the linked VH and VL coding pairs.
Statistically, if the repertoire of expression vectors
contains ten times as many recombinant plasmids as the
number of cognate paired VH and VL PCR products used
for generation of the screening repertoire, there is
99% likelihood that all unique gene pairs are
represented. Thus, if 400 overlap-extension V-gene
fragments were obtained in Section c, a repertoire of
at least 4000 clones was generated for screening.
Briefly, the repertoires of linked VH and VL coding
pairs from the nested PCR in Section c were pooled
(without mixing pairs from different donors). The PCR
fragments were cleaved with Xhol and L/ofI DNA
endonucleases at the recognition sites introduced into
the termini of PCR products. The cleaved and purified
fragments were ligated into an Xhol/Notl digested
mammalian IgG expression vector (Figure 3) by standard
ligation procedures. The ligation mix was
electroporated into E. coli and added to 2cYT plates
containing the appropriated antibiotic and incubated
at 37C over night. The amplified repertoire of vectors
was purified from cells recovered from the plates
using standard DNA purification methods (Qiagen). The
plasmids were prepared for insertion of
promoter-leader fragments by cleavage using Ascl and
Nhel endonucleases. The restriction sites for these
enzymes were located between the VH and VL coding gene
pairs. Following purification of the vector, an
Ascl-Nhel digested bi directional mammalian
promoter-leader fragment was inserted into the Ascl
and Nhel restriction sites by standard ligation
procedures. The ligated vector was amplified in E.
coliand the plasmid was purified using standard
methods. The generated repertoire of screening vectors
was transformed into E. coli by conventional
procedures. Colonies obtained were consolidated into
384-well master plates and stored. The number of
arrayed colonies exceeded the number of input PCR
products by at least 3-fold, thus giving 95% percent
likelihood for presence of all unique V-gene pairs
obtained in Section c. e. Screening The bacterial
colonies arrayed in Section d were inoculated into
culture medium in similar 384-well plates and grown
overnight. DNA for transfection was prepared from each
well in the cell culture plate. The day prior to
transfection 384-well plates were seeded with CHO
FIp-In cells (Invitrogen) at 3000 cells/well in 20 ml
culture medium. The cells were transfected with the
DNA using Fugeneb (Roche) according to the
manufactures instructions. After 2-3 days incubation
the full-length antibody-containing supernatants were
harvested and stored for screening purposes. Screening
was performed using the Applied Biosystems 8200
FMAT(tm) System, a homogeneous bead-based soluble
capture FLISA (fluorescent linked immunosorbent assay)
(Swartzman et al. 1999, Anal. Biochem. 271: 143-151).
A number of antigens, including virus particles,
recombinant G protein and biotinylated peptides
derived from RSV antigens, were used for the
screening. The peptides were derived from the
conserved region (amino acids 164-176) and the cystein
core region (amino acids 171-187, strain Long and
18537) of the G protein and the extracellular region
of the SH-protein (amino acids 42-64 of the A2 strain
and 42-65 of the 18537 strain). Inactivated virus
particles of RSV strain Long (HyTest) were immobilized
on polystyrene beads by incubating 300 ml 5% w/v beads
(6.79 mm diameter, Spherotech Inc.) with 300 ml virus
stock (protein concentration: 200 mg/ml). Soluble
recombinant G protein (amino acids 66-292 of the 18537
strain sequence) was similarly immobilized directly on
polystyrene beads, whereas the biotinylated peptides
were captured on precoated streptavidin polystyrene
beads (6.0-8.0 mm diameter, Gerlinde Kisker) at
saturating concentrations. The coating mixture was
incubated overnight and washed twice in PBS. Beads
were re-suspended in 50 ml PBS containing 1% bovine
serum albumin (PBS/BSA) and 5 ml goat-anti-human IgG
Alexa 647 conjugate (Molecular probes). Ten ml of
resuspended coating mixture was added to 20 ml
antibody-containing supernatant in FMATcompatible
384-well plates and incubated for approximately 12 h,
after which the fluorescence at the bead surface in
individual wells was measured. A fluorescence event
was recognized as positive if its intensity was at
least six standard deviations above the background
baseline. The clones resulting in primary hits were
retrieved from the original master plates and
collected in new plates. DNA was isolated from these
clones and submitted for DNAsequencing of the V-genes.
The sequences were aligned and all the unique clones
were selected. The selected clones were further
validated. Briefly, 2xlO 6 Freestyle 293 cells
(Invitrogen) were transfected with 1.7 mg DNA from the
selected clones and 0.3 mg pAdVAntage plasmid
(Promega) in 2 ml Freestyle medium (Invitrogen)
according to the manufacturers' instructions. After
two days, supernatants were tested for IgG expression
and reactivity with the different antigens used for
the primary screening as well as recombinant purified
F protein and an E. coli produced fragment of the G
protein (amino acids 127-203 of the 18537 strain
sequence) by FLISA and/or ELISA. Antibody supernatants
were tested in serial dilutions allowing for a ranking
of clones according to antigen reactivity. f . Clone
repair When using a multiplex PCR approach as
described in Section c, a certain degree of intraand
inter-V-gene family cross-priming is expected due to
the high degree of homology. The cross-priming
introduces amino acids that are not naturally
occurring in the immunoglobulin framework with several
potential consequences, e.g. structural changes and
increased immunogenicity, all resulting in a decreased
therapeutic activity. I n order to eliminate these
drawbacks and to ensure that selected clones mirror
the natural humoral immune response, such
cross-priming mutations were corrected in a process
called clone repair. I n the first step of the clone
repair procedure, the VH sequence was PCR amplified
with a primer set containing the sequence
corresponding to the VH-gene the clone of interest
originated from, thereby correcting any mutations
introduced by cross-priming. The PCR fragment was
digested with Xhol and Ascl and ligated back into the
Xhol/Ascl digested mammalian expression vector (Figure
3) using conventional ligation procedures. The ligated
vector was amplified in E. coli and the plasmid was
purified by standard methods. The VH sequence was
sequenced to verify the correction and the vector was
digested with Nhel/Notl to prepare it for insertion of
the light chain. I n the second step the complete
light chain was PCR amplified with a primer set
containing the sequence corresponding to the VL-gene
the clone of interest originated from, thereby
correcting any mutations introduced by cross-priming.
The PCR fragment was digested with Nhel/Notl and
ligated into the VH containing vector prepared above.
The ligation product was amplified in E. coli and the
plasmid was purified by standard methods.
Subsequently, the light chain was sequenced to verify
the correction. I n the case where the Kappa constant
region of a selected clone contained mutations,
introduced during the amplification of the genes as
described in Section c, it was replaced by an
unmutated constant region. This was done in an overlap
PCR where the repaired VL-gene(amplified without the
constant region) was fused to a constant region with
correct sequence (obtained in a separate PCR). The
whole sequence was amplified and cloned into the VH
containing vector as described above and the repaired
light chain was sequenced to verify the correction. g.
Generation of a polyclonal cell line The generation of
a polyclonal expression cell line producing a
recombinant polyclonal antibody is a multi-step
procedure involving the generation of individual
expression cell lines which each express a unique
antibody from a single VH and VL gene sequence. The
polyclonal cell line is obtained by mixing the
individual cell lines and distributing the mixture
into ampoules thereby generating a polyclonal research
cell bank (pRCB) or master cell bank (pMCB) from which
a polyclonal working cell bank (pWCB) can be generated
by expanding cells from the research or master cell
bank. Generally, the polyclonal cell lines from the
pRCB are used directly without generating a pWCB. The
individual steps in the process of generating a
polyclonal cell line are described below. g-1
Transfection and selection of mammalian cell lines The
FIp-In CHO cell line (Invitrogen) was used as starting
cell line. In order to obtain a more homogenous cell
line the parental FIp-In CHO cell line was sub-cloned
by limited dilution and several clones were selected
and expanded. Based on growth behavior one clone,
CHO-FIp-In (019), was selected as starting cell line.
The CHO-FIp-In (019) cells were cultured as adherent
cells in HAM-F12 with 10% fetal calf serum (FCS). The
individual plasmid preparations each containing a
selected and repaired VH and VL coding pair obtained
in Section f , were co-transfected with FIp
recombinase encoding plasmid into ~19xlO 6 CHO-FIp-In
(019) cells (for further details, see WO 04/061104) in
a T175 flask using Fugene (Roche). Cells were
trypsinated after 24 h and transferred to a 2-layer
(1260 cm2) cell factory (Nunc). Recombinant cell lines
were selected by culturing in the presence of 500
mg/ml Geneticin, which was added 48 h after
transfection. Approximately two weeks later 



clones appeared. Clones were counted and cells were
trypsinated and hereafter cultured as pools of clones
expressing one of the RSV-specific antibodies. g-2
Adaptation to serum free suspension culture The
individual adherent anti-RSV antibody expressing cell
cultures were trypsinated, centrifuged and transferred
to separate shaker flasks (250 ml) with 1.15xlO 6
cells/ml in appropriate serum free medium (Excell302,
JRH Biosciences; 500 mg/ml Geneticin, ant i dumping
agent (1:250) and 4 mM L-glutamin). Growth and cell
morphology were followed over several weeks. After 4-6
weeks the cell lines usually showed good and stable
growthbehavior with doubling times below 30 h and the
adapted individual cell lines were then cryopreserved
in multiple ampoules. The individual antibodies
expressed during adaptation were purified from the
supernatants using the method described in Section i).
The purified antibody was used for the
characterization of antigen specificity and
biochemical properties as described below. g-3
Characterization of cell lines All the individual cell
lines were characterized with respect to antibody
production and proliferation. This was performed with
the following assays: Production: The production of
recombinant antibodies of the individual expression
cell lines were followed during the adaptation by
Kappa specific ELISA. ELISA plates were coated
overnight with goat-anti-human Fc purified antibody
(Serotec) in carbonate buffer, pH 9.6. Plates were
washed 6 times with washing buffer (PBS; 0.05% Tween
20) and blocked by incubation for 1 h in washing
buffer containing 2% skim milk. Cell culture media
supernatants were added and the incubated extended for
1 h. Plates were washed 6 times in washing buffer and
secondary antibodies (goat-anti-human Kappa HRP,
Serotec) were added and the incubation repeated. After
vigorous washing the ELISA was developed with TMB
substrate and reaction stopped by addition of H2SO4.
Plates were read at 450 nm. Further, intracellular
staining was used to determine the general expression
level as well as to determine the homogeneity of the
cell population in relation to expression of
recombinant antibody. 5xlO 5 cells were washed in cold
FACS buffer (PBS; 2% FCS) before fixation by
incubation in CellFix (BD-Biosciences) for 20 min.
Cells were pelleted and permeabilized in ice cold
methanol for 10 min and washed twice in FACS buffer.
The suspension was fluorescently tagged antibody (Goat
F(ab') 2 Fragment, Anti-human IgG(H+L)-PE, Beckman
Coulter) was added. After 20 min on ice the cells were
washed and re-suspended in FACS buffer followed by
FACS analysis. Proliferation: Aliquots of the cell
suspensions were taken two to three times a week and
cell number, cell size and viability was determined by
Vi-CeII XR (Cell viability analyzer, Beckman Coulter)
analysis. The doubling time for the cell cultures was
calculated using the cell numbers derived from Vi-CeII
measurements. g-4 Characterization of the antigen
specificity of the individual antibodies The antigen
and epitope specificity of the individually expressed
antibodies was assessed in order to allow for the
generation of an anti-RSV rpAb with a
well-characterized specificity. As already described
in Section e, the antibodies identified during
screening were validated byassessing 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, known linear
epitopes on protein F, 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 4. Not necessarily all the
antibodies shown in Table 4 were used in the
characterization of each individual antibody of the
present invention, and potentially other antibodies or
antibody fragments which have been characterized with
respect to the antigen, antigenic site and/or epitope
they bind may also be used. 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.
MoI. 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. I n both the ELISA- and
Biacore-based epitope mapping, the reduced binding
following epitope blocking was compared to the
uncompeted binding. Table 4 : Monoclonal antibodies
for epitope mapping of anti-F and anti-G antibodiesThe
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 4 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, J.
Virol. 2004, 79:3962-3968. 9. Sullender, Virology
1995, 209:70-79. 10. Morgan et al., J. Gen. Virol.
1987, 68:2781-2788. 11. McGiII 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, Bl, or
18537) by FACS and/or ELISA. Binding to mock-infected
HEp-2 cells was similarly analyzed. Briefly, for the
FACS assay, HEp-2 cells were infected with either the
RSV Long (ATCC number VR-26) strain or the RSV Bl
(ATCC number VR-1400) strain in serum-free medium at a
ratio of 0.1 pfu/cell for 24 (Long strain) or 48 h (Bl
strain). Following detachment and wash the cells were
dispensed in 96-well plates and incubated with
dilutions (4 pM-200 mM)of the individual anti-RSV
antibodies for 1 h at 37C. The cells were fixed in 1%
formaldehyde and cell surface-bound antibody was
detected by incubation with goat F(ab)2 anti-human
IgG-PE conjugate (Beckman Coulter) for 30 min at 4C.
For the ELISA assay, HEp-2 cells were infected with
either the RSV Long strain or the RSV 18537 strain
(ATCC number VR-1580) in serum-free medium at a ratio
of 0.01 pfu/cell. After two hours of incubation,
medium with 10% fetal calf serum was added and the
cells were incubated for additional 45 hours (Long
strain) or 70 hours (18537 strain). Following wash,
the cells were incubated with dilutions of the
individual anti-RSV (0.1 mM - 0.03 nM) antibodies for
1 hour at room temperature. The cell surface-bound
antibody was detected by incubation with goat F(ab)2
anti-human IgG-HRP conjugate (Jackson ImmunoResearch)
for 1 hour at room temperature, followed by addition
of TMBPLUS (Kem-En-Tec). After 10 min of incubation
the reaction was terminated by H2SO4 and the
absorbance measured. These cellular assays may also be
used as a competition assay for determination of
relative epitope specificities as described for the
virus particle ELISA and SPR assay described above.
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. g-5
Characterization of binding kinetics of the individual
antibodies Kinetic analysis of the antibodies of the
invention was performed using surface plasmon
resonance analysis on a Biacore 3000 (Biacore AB,
Uppsala, Sweden), using recombinant antigens
immobilized onto the sensor surface at very low
density to avoid limitations in mass transport. The
analysis was performed with Fab fragments prepared
from individual antibody clones using the ImmunoPure
Fab preparation Kit (Pierce). Briefly, a total of 200
resonance units (RU) recombinant protein F or a total
of 50 RU recombinant protein G was conjugated to a CM5
chip surface using the Amine Coupling Kit (Biacore)
according to the manufacturer's instructions. The Fab
fragments were injected over the chip surface in
serial dilutions, starting at an optimized
concentration that did not result in RUmax values
above 25 when tested on the chip with immobilized
protein. The association rate constant (ka) and
dissociation constant (kd) were evaluated globally
using the predefined 1 :1 (Langmuir) association and
dissociation models in the BIAevaluation 4.1 software
(BIAcore). By performing the kinetic analyses on Fab
fragments, it is ensured that the data obtained truly
reflects the binding affinities towards RSV protein.
If one used complete antibodies, the data would
reflect binding avidities, which cannot readily be
translated into a meaningful measure of the exact
nature of the antibodies' binding characteristics vs.
the antigen.g-6 Characterization of the biochemical
properties of individual antibodies Heterogeneity is a
common phenomenon in antibodies and recombinant
proteins. Antibody modifications typically occur
during expression, e.g. a post-translational
modifications like Nglycosylation, proteolytic
fragmentation, and N- and C-terminal heterogeneity
resulting in size or charge heterogeneity. In
addition, modifications like methionine oxidation and
deamidation can occur during subsequent short or long
term storage. Since these parameters need to be
well-defined for therapeutic antibodies, they were
analyzed prior to the generation of the polyclonal
cell line. The methods used for characterization of
purified individual antibodies (see Section i) 



included SDS-PAGE (reducing and non-reducing
conditions), weak cation exchange chromatography
(IEX), size exclusion chromatography (SEC), and
RP-HPLC (reducing and non-reducing conditions). The
SDS-PAGE analysis under reducing and non-reducing
conditions and SEC indicated that the purified
antibodies were indeed intact with minute amounts of
fragmented and aggregated forms. IEX profile analysis
of the purified antibodies resulted in profiles with
single peaks or chromatograms with multiple peaks,
indicating charge heterogeneity in these particular
antibodies. Antibody preparations resulting in
multiple peaks in the IEX analysis and/or aberrant
migration of either the light or heavy chain in SDS
gels, or unusual RP-HPLC profiles were analyzed in
detail for intact N-termini by Nterminal sequencing
and for heterogeneity caused by differences in the
oligosaccharide profiles. I n addition, selected
antibodies were analyzed for the presence of
additional Nglycosylation sites in the variable chains
using enzymatic treatment and subsequent SDSPAGE
analysis. g-7 Establishment of a polyclonal cell line
for anti-RSV recombinant polyclonal antibody
production From the collection of established
expression cell lines, a subset is selected to be
mixed for the generation of a polyclonal cell line and
the polyclonal research/master cell bank (pRCB/pMCB).
The selection parameters can be defined according to
the use of the polyclonal antibody to be produced from
the polyclonal cell line and the performance of the
individual cell lines. Generally the following
parameters are considered:  Cell line characteristics;
to optimize the stability of the polyclonal cell line,
individual cell lines with doubling times between 21
and 30 hours and antibody productivity above 1
pg/cell/day are preferred.  Reactivity; the
antigens/antigenic sites and epitopes which the
anti-RSV rpAb shall exert reactivity against are
carefully considered.  Protein chemistry; preferably
antibodies with well-defined biochemical
characteristics are included in the final anti-RSV
rpAb.The selected individual cell lines each
expressing a recombinant anti-RSV antibody are thawed
and expanded at 370C in serum free medium in shaker
flasks to reach at least 4xlO 8 cells of each clone
having a population doubling time of 21-34 hours. The
viabilities are preferably in the range of 93% to 96%.
The polyclonal cell line is prepared by mixing 2xlO 6
cells from each cell line. The polyclonal cell line is
distributed into freeze ampoules containing 5.6xl0 7
cells and cryopreserved. This collection of vials with
a polyclonal cell line is termed the polyclonal
research/master cell bank (pRCB/pMCB) from which the
polyclonal working cell bank (pWCB) can be generated
by expanding one ampoule from the pRCB/pMCB to reach a
sufficient number of cells to lay down a polyclonal
working cell bank (pWCB) of approximately 200 ampoules
with the same cell density as the ampoules of the
pRCB/pMCB. Samples from the cell banks are tested for
mycoplasma and sterility. h. Expression of a
recombinant polyclonal anti-RSV antibody Recombinant
polyclonal anti-RSV antibody batches are produced in 5
liter bioreactors (B.Braun Biotech International,
Melsungen, Germany). Briefly, vials from the pRCB or
pWCB are thawed and expanded in shaker flasks
(Corning). Cells in seed train are cultured in ExCeII
302 medium with G418 and with anti-clumping agent at
370C, 5% CO2. The bioreactors are inoculated with
O.bxlO 6 cells/ml suspended in 3 I ExCeII 302 medium
without G418 and without anti-clumping agent. The cell
numbers/viable cells are monitored daily by CASY or
ViCeII counting. At 50 h, 2000 ml ExCeII 302 medium is
supplemented and after 92 h a temperature downshift
from 37C to 32C is performed. The cell culture
supernatant is harvested after 164 h and subjected to
purification as described in Section i). / .
Purification of individual anti-RSV antibodies and
polyclonal anti-RSV antibodies The antibodies
expressed as described in Section g.g-2 and h, all of
the IgGl isotype, were affinity purified using a
MabSelect SuRe column (Protein-A). The individual
antibodies interacted with immobilized Protein A at pH
7.4, whereas contaminating proteins were washed from
the column. The bound antibodies were subsequently
eluted from the column by lowering of the pH to 2.7.
The fractions containing antibodies, determined from
absorbance measurements at 280 nm, were pooled and
buffer changed using a G-25 column into 5 imM sodium
acetate, 150 imM NaCI, pH 5 and stored at -20 0C. j .
In vitro neutralization assays j-1 Preparation of live
RSV for in vitro use Human laryngeal epithelial HEp-2
cells (ATCC CLL-23) were seeded in 175 cm2 flasks at
IxIO 7 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 Bl (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 37C; 5%
CO2 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 - 800C. j-2 Plaque reduction neutralization test
(PRNT) HEp-2 cells were seeded in 96-well culture
plates at 2xlO 4 cells/well, and incubated overnight
at 37C; 5% CO2. The test substances were diluted in
serum-free MEM and allowed to preincubate with RSV in
the absence or presence of complement (Complement sera
from rabbit, Sigma) for 30 min at 37C. This mixture
was applied to the monolayer of HEp-2 cells and
incubated for 24-72 h at 37C; 5% CO2. 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 Bl). Plaques were counted in a
Bioreader (Bio-Sys GmbH). EC50 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.
j-3 Fusion inhibition assay The fusion inhibition
assay was essentially performed as the plaque
reduction neutralization assay except that RSV was
allowed to infect before addition of test substances.
In practice, virus was added in serum-free medium to
the mono-layer of HEp-2 cells for 1.5 h. Supernatants
were removed and test substances were added in
complete MEM medium with or without complement
(Complement sera from rabbit, Sigma). The plates were
incubated overnight and processed as described above
for the plaque reduction neutralization assay. j-4
Microneutralization assay I n addition to the PRNT and
fusion inhibition assay described in Sections j-2 and
j-3, a microneutralization assay based on the
detection of RSV proteins was employed for the
determination of RSV neutralization and fusion
inhibition. For the neutralization test, 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) in
96-well culture plates for 30 min at room temperature.
Trypsinated HEp-2 cells were added at 1.5xlO 4
cells/well, and incubated for 2-3 days at 37C; 5% CO2.
The cells were washed and fixed with 80% acetone; 20%
PBS for 15 minutes at 40C and dried. The plates were
then blocked with PBS with 0.5% gelatin for 30 min at
room temperatureand stained with a pool of murine
monoclonal antibodies against RSV proteins (NCL-RSV3,
Novocastra), diluted 1:200 in PBS with 0.5% gelatin
and 0.5% Tween-20, for 2 h at room temperature. After
washing, Polyclonal Rabbit anti-mouse Immunoglobulin
HRP-conjugate (P0260; DakoCytomation), diluted 1 :1000
in PBS with 0.5% gelatin and 0.5% Tween-20 was added
and allowed to incubate for 2 h at room temperature.
The plates were washed and developed by addition of
ortho-phenylendiamine. The reaction was stopped by
addition of H2SO4 and the plates were read in an ELISA
plate reader at 490 nm. The fusion inhibition assay
was essentially performed as the microneutralization
test with the exception that virus was added to cells
and incubated for 1.5 h at 37C; 5% CO2 before the test
substances, diluted in complete MEM, were added. The
plates were incubated for 2-3 days at 37C; 5% CO2 and
developed as described above. k . In vivo protection
assays k-1 Mouse challenge model 7-8-weeks old female
BALB/c mice were inoculated intraperitoneal^ 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 10 6-10 7 pfu of RSV strain A2 in 50
ml 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 -7O0C. I n a long-term version
of the challenge model, groups of animals were killed
at different time points, i.e., 5, 27 and 69 days
after challenge and lung homogenates and serum samples
were prepared as described above. I n addition,
separate groups of animals that were killed at the
same time points were used for bronchoalveolar lavage
(BAL) and histopathology samples. Briefly, the airways
were cannulated and lavaged with 1 ml of saline. The
total number of cells present in the BAL was
determined by light microscopy. Cytospin preparations
of BAL cells were stained with hematoxylin and eosin
and differential cell counts made using oil immersion
microscopy. Following lavage, the lungs were fixated
for histopathology. The fixed tissue samples were
prepared by inflating the lungs with buffered
formalin, and the fixed tissue was embedded in
paraffin blocks for processing and hematoxylin and
eosin staining by standard methods. The tissue samples
were examined by light microscopy for signs of
inflammation. Lung pathology scores were determined as
thesum of the severity score multiplied by the
prevalence score for each of 3 lung lobes (Table 5a).
The maximal lung pathology score for one mouse is thus
36. 



Table 5a. Lung histopathology scoring system used for
the mouse challenge studies. 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. Subsequently, the
number of RSV RNA copies in the lung samples was
determined using quantitative 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 Quantitative RT-PCR
System (Invitrogen) with primers and
fluorophore-labeled probes specific for the N gene of
RSV subtype A as described in Table 5b below. Samples
with known RSV RNA copy numbers were similarly
analyzed to derive a standard curve. Table 5b. RSV
subtype A specific primers and probe for quantitative
RT-PCR. The levels of different cytokines and
chemokines in lung tissue samples were determined by a
commercial multiplexed immunoassay at Rules-Based
Medicine (Austin, TX) using their rodent multi-analyte
profile (MAP).k-2 Cotton rat challenge model 6-8-weeks
old female cotton rats {Sigmodon hispidus) are
inoculated intraperitoneal^ with 0.5 ml antibody
preparation or placebo (PBS) on day - 1 of study. 24
hours later, the animals are lightly anaesthetised
with isofluorane and given an intranasal challenge of
10 6-10 7 pfu RSV strain A2 or control medium (mock
inoculum). A total volume of 100 ml inoculum is
administered and distributed evenly to both nares.
After completion of the intranasal challenge each
animal is held in the upright position for a minimum
of 30 seconds to allow full inspiration of the
inoculum. Five days after challenge, the animals are
killed by lethal intraperitoneal injection of
pentobarbitone and exsanguinated by cardiac puncture.
Serum samples are obtained and frozen at -80 0C and
each animal is dissected under aseptic conditions for
removal of lungs and nasal tissue. The tissue samples
are homogenized and the supernatants stored in
aliquots at -80 0C. The virus load in the tissue
samples is determined by quantification of the number
of RSV RNA copies by a Taq-Man real-time assay based
on the method of Van Elden et al. (J Clin Microbiol.
2003, 41(9):4378-4381). Briefly, RNA is extracted from
the lung homogenate samples using the RNeasy (Qiagen)
method according to the manufacturer's instructions.
The extracted RNA is reverse transcribed into cDNA and
subsequently amplified by PCR using the Superscript
III Platinum One Step Quantitative RT-PCR System
(Invitrogen) with primers and labelled probes specific
for the N gene of RSV subtype A. Samples with known
RSV concentrations are similarly analyzed to derive a
standard curve. k-3 Pharmacokinetics study in mice
7-8-weeks old female BALB/c mice were inoculated
intraperitoneal^ with 0.2 ml antibody preparation on
day 0. Serum samples were taken from the orbital
plexus at multiple time points (0 hours, 4 hours, 25
hours, days 3, 6, 9, 13, 16, 21, 24, and 29) after
antibody treatment. Mice were sacrificed by cervical
dislocation at days 1 (25 hours), 6 and 29 and lung
tissues were removed and homogenized in 1.5 ml buffer
using a tissuelyzer (Qiagen). The lung homogenates
were afterwards centrifuged to sediment cell debris
and supernatants were stored at -7O0C. The levels of
human antibody present in serum samples and lung
homogenates were measured using a human IgGl kappa
ELISA. EXAMPLE 2 I n the present Example the
isolation, screening, selection and banking of clones
containing cognate VH and VL pairs expressed as
full-length antibodies with anti-RSV specificity was
illustrated.Donors 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. A
initial blood sample of 18 ml was drawn, CD19+ B cells
were purified (Example 1, Section a) and screened for
the presence of anti-RSV antibodies using ELISpot
(Example 1, Section b) 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 according to Example 1, Section a.
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 repertoires of cognate VH and VL pairs.
Isolation of cognate VH and VL 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
(Example 1, section c). The multiplex
overlap-extension RT-PCR creates a physical link
between the heavy chain variable region gene fragment
(VH) and the full-length light chain (LC). The
protocol was designed to amplify antibody genes of all
VH- gene families and the kappa light chain, by using
two primer sets, one for VH amplification and one for
the 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 VH and VL coding pairs from each donor
were pooled and inserted into a mammalian IgG
expression vector (Fig 3) as described in Example 1
section d). The generated repertoires were transformed
into E. coli, and consolidated into twenty 384-well
master plates and stored. The repertoires constituted
between IxIO 6 and 3.6xlO 6 clones per donor.
Screening IgG antibody-containing supernatants were
obtained from CHO cells transiently transfected with
DNA prepared from bacterial clones from the master
plates. The supernatants were screened as described in
Example 1, section e. 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 fromeach cluster and
the singletons were subjected to validation studies as
described in Example 1, section e). 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 6. Each clone number specifies a
particular VH and VL 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 CDRHl, CDRH2, CDRH3 indicate the CDR
regions 1, 2 and 3 of the heavy chain and CDRLl, 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 6. Further details to the individual columns
of Table 6 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. MoI. Biol. 273:927-48).
Clone 809 has a 2 codon insertion 5' to CDRHl, which
likely translates into an extended CDR loop. Clone 831
has a 1 codon deletion at position 31 in CDRHl. 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. The column "Epitope" indicates
the antigenic site or epitope recognized by the
antibody produced from the named clone (see Table 4
and below). "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.Table 6 : Summary of sequence and specificity of
each unique validated clone. UO new binding
experiments have confirmed binding to the epitope with
asteriskThe amino acid sequences from top to bottom in
the column termed CDRHl 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 CDRLl 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
antigen specificity During validation the antigen
specificity of the clones was determined to some
degree by the binding to viral particles, soluble G
and F protein as well as fragments of the G protein. 



For clones with anti-F reactivity the specificity of
the individual antibodies expressed from the clones
was assessed further in order to determine the
antigenic site and, if possible, the epitope bound by
the individual clones (see Example 1, Section g-4).
Figure 4, illustrates characterization of the epitope
specificity of antibody obtained from clone 801 using
Biacore analysis. The analysis show that when protein
F is blocked by 133-lh or Palivizumab (antigenic site
C and II, respectively) prior to injection of antibody
801 into the Biacore cell, a high degree of antibody
801 binding can be detected. The binding of competed
801 antibody is reduced a little when compared to
binding of uncompeted 801 antibody. The reduction is
however so low that it is more likely to be due to
steric hindrance than direct competition for the
binding site. Blockage of protein F with the 9c5
antibody (antigenic site Fl) prior to injection of
antibody 801 into the Biacore cell shows an almost
complete inhibition of antibody 801 binding to the F
protein. It is therefore concluded that antibody 801
binds protein F at the Fl site, or very close to it.
For clones with anti-G reactivity the specificity of
the individual antibodies expressed from the clones
was assessed further to determine whether the
individual antibody binds to the central domain of the
G protein, to the conserved region, or to the GCRR,
and also whether the epitope is conserved or subtype
specific. This was done by ELISA and/or FLISA using
the following G protein fragments: G(B): residue
66-292 from RSV strain 18537 (expressed in DG44 CHO
cells) G(B) Fragment: Residue 127-203 from RSV strain
18537 (expressed in E. coli)GCRR A: Residues 171-187
from RSV strain Long (synthesized with selectively
formed cystein bridges) GCRR B: Residues 171-187 from
RSV strain 18537 (synthesized with selectively formed
cystein bridges) G conserved: Residues 164-176
Additional epitope analyses were also performed on the
anti-G reactive clones by competition assays as
described in Example 1, Section g-4. Further, one of
the clones identified in a screening procedure as
described in Example 1, Section e, produces an SH
specific antibody. Additionally, a number of clones
bind one or more of the tested RSV strains, but the
antigen has not been determined. Data relating to
antigen specificity for all the validated clones are
summarized in Table 6. None of the validated clones
bind to human laryngeal epithelial cells, nor does any
of the tested G-specific clones (793, 816, 835, 841,
853, 855, 856, and 888) bind to human fractalkine
(CX3CL1). 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
highaffinity antibody clones with KD values in the
picomolar to nanomolar range is presented in Table 7.
Fab fragments derived from commercially available
Palivizumab (Synagis) were similarly analyzed for
reference. Table 7 : Kinetic binding constants and
affinities of selected clones.Generation of a cell
bank of clones expressing an individual antibody A
subset of 47 unique cognate VH and VL coding pairs
corresponding to clone nr 735, 736, 744, 793, 795,
796, 799, 800, 801, 804, 810, 811, 812, 814, 816, 817,
818, 819, 824, 825, 827, 828, 829, 830, 831, 835, 838,
841, 853, 855, 856, 857, 858, 859, 861, 863, 868, 870,
871, 880, 881, 884, 885, 886, 888, 894 and 955 in
Table 6 were selected for the generation of stable
individual expression cell lines which each express a
unique antibody from a single VH and VL gene sequence.
The full sequences (DNA and deduced amino acid) of 44
selected clones (the above-identified except 828, 885,
and 955) are shown in SEQ ID NOs 1-176. The 44 clones
are charecterized by producing the following VH
sequences, which are set forth in SEQ ID NOs. 1-44:
Clone No. 735:
QVQLQESGPGLVKPSETLSLTCTVSNGAIGDYDWSWIRQSPGKGLEWIGNINYR
GNTNYNPSLKSRVTM
SLRTSTMQFSLKLSSATAADTAVYYCARDVGYGGGQYFAMDVWSPGTTVTVSS
Clone No. 736:
QVQLVESGGGVVQPGGSLRLSCTASGFTFSTYGMHWVRQAPGKGLEWVAFIRYD
GSTQDYVDSVKGRF
TISRDNSKNMVYVQMNSLRVEDTAVYYCAKDMDYYGSRSYSVTYYYGMDVWGQG
TTVTVSS Clone No. 744:
QVQLVQSGAEVKKPGASVKVSCKASGYTFSGYYMHWVRQAPGQGLEWMGWINTS
SGGTNYAQKFQG
RVTMTRDTSISTAHMELRRLRSDDTAVYYCAREDGTMGTNSWYGWFDPWGQGTL
VTVSS Clone No. 793:
QVQLVESGGGLVKPGGSLRLSCAASGFPFGDYYMSWIRQAPGKGLEWVAYINRG
GTTIYYADSVKGRFT
ISRDNAKNSLFLQMNSLRAGDTALYYCARGLILALPTATVELGAFDIWGQGTMV
TVSS Clone No. 795:
QVQLQESGPGLVKPSQTLSLTCTVSGASISSGDYYWSWIRQSPRKGLEWIGYIF
HSGTTYYNPSLKSRAV
ISLDTSKNQFSLRLTSVTAADTAVYYCARDVDDFPVWGMNRYLALWGRGTLVTV
SS Clone No. 796:
QVQLVESGGGVVQPGRSLRLSCAASGFSFSHFGMHWVRQVPGKGLEWVAIISYD
GNNVHYADSVKGRF
TISRDNSKNTLFLQMNSLRDDDTGVYYCAKDDVATDLAAYYYFDVWGRGTLVTV
SSClone No. 799:
QVQLVESGGGVVQPGRSLKLSCEASGFNFNNYGMHWVRQAPGKGLEWVAVISYD
GRNKYFADSVKGR
FIISRDDSRNTVFLQMNSLRVEDTAVYYCARGSVQVWLHLGLFDNWGQGTLVTV
SS Clone No. 800:
QVQLVESGGAVVQPGRSLRLSCEVSGFSFSDYGMNWVRQGPGKGLEWVAVIWHD
GSNKNYLDSVKGR
FTVSRDNSKNTLFLQMNSLRAEDTAVYYCARTPYEFWSGYYFDFWGQGTLVTVS
S Clone No. 801:
QVQLVESGGGVVQPGRSLRLSCAASGFPFNSYAMHWVRQAPGKGLEWVAVIYYE
GSNEYYADSVKGRF
TISRDNSKNTLYLQMDSLRAEDTAVYYCARKWLGMDFWGQGTLVTVSS Clone
No. 804:
EVQLVESGGGLVRPGGSLRLSCSASGFTFSNYAMHWVRQAPGKRLEYVSATSTD
GGSTYYADSLKGTFT
ISRDNSKNTLYLQMSSLSTEDTAIYYCARRFWGFGNFFDYWGRGTLVTVSS
Clone No. 810:
QVQLVQSGAEVKKSGSSVKVSCRASGGTFGNYAINWVRQAPGQGLEWVGRIIPV
FDTTNYAQKFQGRV
TITADRSTNTAIMQLSSLRPQDTAMYYCLRGSTRGWDTDGFDIWGQGTMVTVSS
Clone No. 811:
QVQLVQSGAVVETPGASVKVSCKASGYIFGNYYIHWVRQAPGQGLEWMAVINPN
GGSTTSAQKFQDRI
TVTRDTSTTTVYLEVDNLRSEDTATYYCARQRSVTGGFDAWLLIPDASNTWGQG
TMVTVSS Clone No. 812:
QVQLVQSGAEMKKPGSSVKVSCKASGGSFSSYSISWVRQAPGRGLEWVGMILPI
SGTTNYAQTFQGRVI
ISADTSTSTAYMELTSLTSEDTAVYFCARVFREFSTSTLDPYYFDYWGQGTLVT
VSS Clone No. 814:
QVQLVESGGGVVQPGKSVRLSCVGSGFRLMDYAMHWVRQAPGKGLDWVAVISYD
GANEYYAESVKGR
FTVSRDNSDNTLYLQMKSLRAEDTAVYFCARAGRSSMNEEVIMYFDNWGLGTLV
TVSS Clone No. 816:
EVQLLESGGGLVQPGGSLRLSCVASGFTFSTYAMTWVRQAPGKGLEWVSVIRAS
GDSEIYADSVRGRFT
ISRDNSKNTVFLQMDSLRVEDTAVYFCANIGQRRYCSGDHCYGHFDYWGQGTLV
TVSS Clone No. 817:
QVQLVESGGGVVQPGRSLRLSCAASGFGFNTHGMHWVRQAPGKGLEWLSIISLD
GIKTHYADSVKGRF
TISRDNSKNWFLQLSGLRPEDTAVYYCAKDHIGGTNAYFEWTVPFDGWGQGTLV
TVSS Clone No. 818:
QVTLRESGPAVVKPTETLTLTCAFSGFSLNAGRVGVSWIRQPPGQAPEWLARID
WDDDKAFRTSLKTRLS
ISKDSSKNQVVLTLSNMDPADTATYYCARTQVFASGGYYLYYLDHWGQGTLVTV
SSClone No. 819:
QVQLQESGPGLVKPSQTLSLTCTVSSGAISGADYYWSWIRQPPGKGLEWVGFIY
DSGSTYYNPSLRSRV
TISIDTSKKQFSLKLTSVTAADTAVYYCARDLGYGGNSYSHSYYYGLDVWGRGT
TVTVSS Clone No. 824:
QVQLQESGPGLVKPSETLSLTCTVSGGSIGNYYWGWIRQPPGKGLEWIGHIYFG
GNTNYNPSLQSRVTIS
VDTSRNQFSLKLNSVTAADTAVYYCARDSSNWPAGYEDWGQGTLVTVSS
Clone No. 825:
QVQLVQSGAEVKKPGASVKVSCKVSGYTFTSNGLSWVRQAPGQGFEWLGWISAS
SGNKKYAPKFQGR
VTLTTDISTSTAYMELRSLRSDDTAVYYCAKDGGTYVPYSDAFDFWGQGTMVTV
SS Clone No. 827:
QVQLVQSGAEVKKPGASVKVSCRVSGHTFTALSKHWMRQGPGGGLEWMGFFDPE
DGDTGYAQKFQGR
VTMTEDTATGTAYMELSSLTSDDTAVYYCATVAAAGNFDNWGQGTLVTVSS
Clone No. 829:
QVTLKESGPALVKATQTLTLTCTFSGFSLSRNRMSVSWIRQPPGKALEWLARID
WDDDKFYNTSLQTRLT
ISKDTSKNQVVLTMTNMDPVDTATYYCARTGIYDSSGYYLYYFDYWGQGTLVTV
SS Clone No. 830:
QVQLVQSGAEVKVPGASVKVSCKASGYTFTTYGVSWVRQAPGQGLEWMGWISAY
NGNTYYLQKLQGR
VTMTTDTSTSTAYMELRGLRSDDTAMYYCARDRVGGSSSEVLSRAKNYGLDVWG
QGTTVTVSS Clone No. 831:
QVQLVQSGAEVKKPGASVKVSCKASANIFTYAMHWVRQAPGQRLEWMGWINVGN
GQTKYSQRFQGRV
TITRDTSATTAYMELSTLRSEDTAVYYCARRASQYGEVYGNYFDYWGQGTLVTV
SS Clone No. 835:
QVQLVQSGAEVKRPGASVKVSCKASGYTFISYGFSWVRQAPGQGLEWMGWSSVY
NGDTNYAQKFHGR
VNMTTDTSTNTAYMELRGLRSDDTAVYFCARDRNVVLLPAAPFGGMDVWGQGTM
VTVSS Clone No. 838:
QVQLVESGGGVVQPGTSLRLSCAASGFTFSTFGMHWVRQAPGKGLEWVAVISYD
GNKKYYADSVKGRF
TISRDNSKNTLYLQVNSLRVEDTAVYYCAAQTPYFNESSGLVPDWGQGTLVTVS
S Clone No. 841:
QVQLVQSGAEVKKPGASVKVSCKASGYTFISFGISWVRQAPGQGLEWMGWISAY
NGNTDYAQRLQDRV
TMTRDTATSTAYLELRSLKSDDTAVYYCTRDESMLRGVTEGFGPIDYWGQGTLV
TVSS Clone No. 853:
EVQLVQSGAEVKKPGQSLKISCKTSGYIFTNYWIGWVRQRPGKGLEWMGVIFPA
DSDARYSPSFQGQVT 



ISADKSIGTAYLQWSSLKASDTAIYYCARPKYYFDSSGQFSEMYYFDFWGQGTL
VTVSSClone No. 855:
QVQLVQSGPEVKKPGASVKVSCKASGYVLTNYAFSWVRQAPGQGLEWLGWISGS
NGNTYYAEKFQGRV
TMTTDTSTSTAYMELRSLRSDDTAVYFCARDLLRSTYFDYWGQGTLVTVSS
Clone No. 856:
QVQLVQSGAEVKKPGASVKVSCKASGYTFSNYGFSWVRQAPGRGLEWMGWISAY
NGNTYYAQNLQGR
VTMTTDTSTTTAYMVLRSLRSDDTAMYYCARDGNTAGVDMWSRDGFDIWGQGTM
VTVSS Clone No. 857:
EVQLLESGGGLVQPGGPLRLSCVASGFSFSSYAMNWIRLAPGKGLEWVSGISGS
GGSTYYGDSVKGRFT
ISRDNSKNTLYLQMNSLRAEDTAVYYCAKEPWIDIVVASVISPYYYDGMDVWGQ
GTTVTVSS Clone No. 858:
QVQLVQSGAEVKKPGSSVKVSCKASGGSFDGYTISWLRQAPGQGLEWMGRVVPT
LGFPNYAQKFQGRV
TVTADRSTNTAYLELSRLTSEDTAVYYCARMNLGSHSGRPGFDMWGQGTLVTVS
S Clone No. 859:
QVQLVESGGGVVQPGRSLRLSCAVSGSSFSKYGIHWVRQAPGKGLEWVAVISYD
GSKKYFTDSVKGRF
TIARDNSQNTVFLQMNSLRAEDTAVYYCATGGGVNVTSWSDVEHSSSLGYWGLG
TLVTVSS Clone No. 861:
QVQLVESGGGVVQPGGSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVAFIWND
GSNKYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCVKDEVYDSSGYYLYYFDSWGQGTLV
TVSS Clone No. 863:
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYTMSWVRQAPGKGLEWVSSISAS
TVLTYYADSVKGRFTI
SRDNSKNTLYLQMSSLRAEDTAVYYCAKDYDFWSGYPGGQYWFFDLWGRGTLVT
VSS Clone No. 868:
QVQLQESGPGLVTPSETLSVTCTVSNYSIDNAYYWGWIRQPPGKGLEWIGSIH
HSGSAYYNSSLKSRATI
SIDTSKNQFSLNLRSVTAADTAVYYCARDTILTFGEPHWFDPWGQGTLVTVSS
Clone No. 870:
QVQLQESGPGLVKPSETLSLTCTVSGDSISNYYWSWIRQPPGKGLEWIGEISNT
WSTNYNPSLKSRVTIS
LDMPKNQLSLKLSSVTAADTAVYYCARGLFYDSGGYYLFYFQHWGQGTLVTVSS
Clone No. 871:
QVQLVESGGGVVQPGRSLRVSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIWYD
DSNKQYGDSVKG
RFTISRDNSKSTLYLQMDRLRVEDTAVYYCARASEYSISWRHRGVLDYWGQGTL
VTVSS Clone No. 880:
QITLKESGPTLVRPTQTLTLTCTFSGFSLSTSKLGVGWIRQPPGKALEWLALVD
WDDDRRYRPSLKSRLTV
TKDTSKNQVVLTMTNMDPVDTATYYCAHSAYYTSSGYYLQYFHHWGPGTLVTVS
SClone No. 881:
EVQLVESGGGVVQPGGSLRLSCEVSGFTFNSYEMTWVRQAPGKGLEWVSHIGNS
GSMIYYADSVKGRF
TISRDNAKNSLYLQMNSLRVEDTAVYYCARSDYYDSSGYYLLYLDSWGHGTLVT
VSS Clone No. 884: QVQLVQSGAEVRKPGASVKVSCKASGHTFIN
FAMHWVRQAPGQGLEWMGYINAVNGNTQYSQKFQGR
VTFTRDTSANTAYMELSSLRSEDTAVYYCARNNGGSAIIFYYWGQGTLVTVSS
Clone No. 886:
QVQLVESGGGVVQPGRSLRLSCAASGFSFSSYGMHWVRQAPGKGLEWVAVISND
GSNKYYADSVKGR
FTISRDNSKKTMYLQMNSLRAEDTAVYFCAKTTDQRLLVDWFDPWGQGTLVTVS
S Clone No. 888:
QLQLQESGPGLVKPSETLSLTCTASGGSINSSNFYWGWIRQPPGKGLEWIGSIF
YSGTTYYNPSLKSRVTI
SVDTSKNQFSLKLSPVTAADTAVYHCARHGFRYCNNGVCSINLDAFDIWGQGTM
VTVSS Clone No. 894:
QVQLVESGGGVVQPGKSLRLSCAASGFRFSDYGMHWVRQAPSKGLEWVAVIWHD
GSNIRYADSVRGR
FSISRDNSKNTLYLQMNSMRADDTAFYYCARVPFQIWSGLYFDHWGQGTLVTVS
S These VH 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:
caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctg
tccctcacgtgcactgtgtctaatggcgccatc
ggcgactacgactggagctggattcgtcagtccccagggaagggactggagtgg
attgggaacataaattacagagggaacacc
aactacaacccctccctcaagagtcgagtcaccatgtccctacgcacgtccacg
atgcagttctccctgaagctgagctctgcgaccg
ctgcggacacggccgtctattactgtgcgagagatgtaggctacggtggcgggc
agtatttcgcgatggacgtctggagcccaggg accacggtcaccgtctcgagt
Clone No. 736:
caggtgcagctggtggagtctgggggaggcgtggtccagcctggggggtccctg
agactctcctgtacagcgtctggattcaccttc
agtacctatggcatgcactgggtccgccaggctcccggcaaggggctggaatgg
gtggcatttatacggtatgatggaagtactca
agactatgtagactccgtgaagggccgattcaccatctccagagacaattccaa
gaatatggtgtatgtgcagatgaacagcctgag
agttgaggacacggctgtctattactgtgcgaaagacatggattactatggttc
gcggagttattctgtcacctactactacggaatgg
acgtctggggccaagggaccacggtcaccgtctcgagt Clone No. 744:
caggtgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtg
aaggtctcctgcaaggcttctggatacaccttc
agcggctattatatgcactgggtgcgacaggcccctggacaagggcttgagtgg
atgggatggatcaacactagcagtggtggcac
aaactatgcgcagaagtttcagggcagggtcaccatgaccagggacacgtccat
cagcacagcccacatggaactgaggaggctg
agatctgacgacacggccgtgtattattgtgcgagagaggacggcaccatgggt
actaatagttggtatggctggttcgacccctgg
ggccagggaaccctggtcaccgtctcgagtClone No. 793:
caggtgcagctggtggagtctgggggaggcttggtcaagcctggggggtccctg
agactctcctgtgcggcctctggattccccttcg
gtgactactacatgagctggatccgccaggctccagggaagggactggagtggg
ttgcatacattaatagaggtggcactaccata
tactacgcagactctgtgaagggccgattcaccatctccagggacaacgccaag
aactccctgtttctgcaaatgaacagcctgaga
gccggggacacggccctctattactgtgcgagagggctaattctagcactaccg
actgctacggttgagttaggagcttttgatatctg
gggccaagggacaatggtcaccgtctcgagt Clone No. 795:
caggtgcagctgcaggagtcgggcccaggactggtgaagccttcacagaccctg
tccctcacctgcactgtctctggtgcctccatca
gcagtggtgattattactggagttggatccgtcagtctccaaggaagggcctgg
agtggattgggtacatcttccacagtgggacca
cgtactacaacccgtccctcaagagtcgagctgtcatctcactggacacgtcca
agaaccaattctccctgaggctgacgtctgtgact
gccgcagacacggccgtctattattgtgccagagatgtcgacgattttcccgtt
tggggtatgaatcgatatcttgccctctggggccg
gggaaccctggtcaccgtctcgagt Clone No. 796:
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccctg
agactctcctgtgcagcctctggattcagcttc
agtcactttggcatgcactgggtccgccaggttccaggcaaggggctggagtgg
gtggcaattatatcatatgatgggaataatgta
cactatgccgactccgtaaagggccgattcaccatctccagagacaattccaag
aacacgctgtttctgcaaatgaacagcctgaga
gatgacgacacgggtgtgtattactgtgcgaaggacgacgtggcgacagatttg
gctgcctactactacttcgatgtctggggccgt
ggcaccctggtcaccgtctcgagt Clone No. 799:
caggtgcagctggtggagtctgggggcggcgtggtccagcctgggaggtccctg
aaactctcttgtgaagcctctggattcaacttc
aataattatggcatgcactgggtccgccaggcaccaggcaaggggctggagtgg
gtggcagttatttcatatgacggaagaaataa
gtattttgctgactccgtgaagggccgattcatcatctccagagacgattccag
gaacacagtgtttctgcaaatgaacagcctgcga
gttgaagatacggccgtctattactgtgcgagaggcagcgtacaagtctggcta
catttgggactttttgacaactggggccaggga accctg
gtcaccgtctcgagt Clone No. 800:
caggtgcagctggtggagtctgggggagccgtggtccagcctgggaggtccctg
agactctcctgtgaagtgtctggattcagtttc
agtgactatggcatgaactgggtccgccagggtccaggcaaggggctggagtgg
gtggcagttatatggcatgacggaagtaata
aaaattatctagactccgtgaagggccgattcaccgtctccagagacaattcca
agaacacattgtttctgcaaatgaacagcctgag
agccgaagacacggctgtatattactgtgcgaggacgccttacgagttttggag
tggctattactttgacttctggggccagggaacc ctg gtcaccgtctcgagt
Clone No. 801:
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccctg
agactctcctgtgcagcgtctggattccccttc
aatagctatgccatgcactgggtccgccaggctccaggcaaggggctggagtgg
gtggcagtgatatattatgaagggagtaatga
atattatgcagactccgtgaagggccgattcaccatctccagagacaattccaa
gaacactctgtatttgcaaatggatagcctgaga
gccgaggacacggctgtctattactgtgcgaggaagtggctggggatggacttc
tggggccagggaaccctggtcaccgtctcgag tClone No. 804:
gaggtgcagctggtggagtctgggggaggcttggtccggcctggggggtccctg
agactctcctgttcagcctctggattcaccttca
gtaactatgctatgcactgggtccgccaggctccagggaagagactggaatatg
tttcagctactagtactgatggggggagcacat
actacgcagactccctaaagggcacattcaccatctccagagacaattccaaga
acacactgtatcttcaaatgagcagtctcagtac
tgaggacacggctatttattactgcgcccgccgattctggggatttggaaactt
ttttgactactggggccggggaaccctggtcaccg tctcgagt Clone No.
810:
caggtgcagctggtgcagtctggggctgaggtgaagaagtccgggtcctcggtg
aaggtctcctgcagggcttctggaggcaccttc
ggcaattatgctatcaactgggtgcgacaggcccctggacaagggcttgagtgg
gtgggaaggatcatccctgtctttgatacaaca
aactacgcacagaagttccagggcagagtcacgattaccgcggacagatccaca
aacacagccatcatgcaactgagcagtctgc
gacctcaggacacggccatgtattattgtttgagaggttccacccgtggctggg
atactgatggttttgatatctggggccaagggac aatggtcaccgtctcgagt
Clone No. 811:
caggttcagctggtgcagtctggggctgtcgtggagacgcctggggcctcagtg
aaggtctcctgcaaggcatctggatacatcttc
ggcaactactatatccactgggtgcggcaggcccctggacaagggcttgagtgg
atggcagttatcaatcccaatggtggtagcac
aacttccgcacagaagttccaagacagaatcaccgtgaccagggacacgtccac
gaccactgtctatttggaggttgacaacctgag
atctgaggacacggccacatattattgtgcgagacagagatctgtaacaggggg
ctttgacgcgtggcttttaatcccagatgcttct
aatacctggggccaggggacaatggtcaccgtctcgagt Clone No. 812:
caggtgcagctggtgcagtctggggctgagatgaagaagcctgggtcctcggtg
aaggtctcctgcaaggcttctggaggctccttc
agcagctattctatcagctgggtgcgacaggcccctggacgagggcttgagtgg
gtgggaatgatcctgcctatctctggtacaaca
aactacgcacagacatttcagggcagagtcatcattagcgcggacacatccacg
agcacagcctacatggagctgaccagcctcac
atctgaagacacggccgtgtatttctgtgcgagagtctttagagaatttagcac
ctcgacccttgacccctactactttgactactgggg
ccagggaaccctggtcaccgtctcgagt Clone No. 814:
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaagtccgtg
agactctcctgtgtaggctctggcttcaggctc
atggactatgctatgcactgggtccgccaggctccaggcaagggactggattgg
gtggcagttatttcatatgatggagccaatgaa
tactacgcagagtccgtgaagggccgattcaccgtctccagagacaattcagac
aacactctgtatctacaaatgaagagcctgaga
gctgaggacacggctgtgtatttctgtgcgagagcgggccgttcctctatgaat
gaagaagttattatgtactttgacaactggggcct
gggaaccctggtcaccgtctcgagt 



Clone No. 816:
gaggtgcagctgttggagtctgggggaggcttggtccagcctggggggtccctg
agactctcctgtgtagcctccggattcaccttta
gtacctacgccatgacctgggtccgccaggctccagggaaggggctggagtggg
tctcagtcattcgtgctagtggtgatagtgaaa
tctacgcagactccgtgaggggccggttcaccatctccagagacaattccaaga
acacggtgtttctgcaaatggacagcctgagag
tcgaggacacggccgtatatttctgtgcgaatataggccagcgtcggtattgta
gtggtgatcactgctacggacactttgactactgg
ggccagggaaccctggtcaccgtctcgagtClone No. 817:
caggtgcagctggtggagtctgggggaggcgtggtccaacctgggaggtccctg
agactctcctgtgcagcctctggattcggcttc
aacacccatggcatgcactgggtccgccaggctccaggcaaggggctggagtgg
ctgtcaattatctcacttgatgggattaagacc
cactatgcagactccgtgaagggccgattcaccatctccagagacaattccaag
aacacggtgtttctacaattgagtggcctgaga
cctgaagacacggctgtatattactgtgcgaaagatcatattggggggacgaac
gcatattttgaatggacagtcccgtttgacggct
ggggccagggaaccctggtcaccgtctcgagt Clone No. 818:
caggtcaccttgagggagtctggtccagcggtggtgaagcccacagaaacgctc
actctgacctgcgccttctctgggttctcactca
acgccggtagagtgggtgtgagttggatccgtcagcccccagggcaggccccgg
aatggcttgcacgcattgattgggatgatgat
aaagcgttccgcacatctctgaagaccagactcagcatctccaaggactcctcc
aaaaaccaggtggtccttacactgagcaacatg
gaccctgcggacacagccacatattactgtgcccggacacaggtcttcgcaagt
ggaggctactacttgtactaccttgaccactggg
gccagggaaccctggtcaccgtctcgagt Clone No. 819:
caggtgcagctgcaggagtcgggcccaggactggtgaagccttcacagaccctg
tccctcacctgcactgtctctagtggcgccatc
agtggtgctgattactactggagttggatccgccagcccccagggaagggcctg
gagtgggttgggttcatctatgacagtgggagc
acctactacaacccgtccctcaggagtcgagtgaccatatcaatagacacgtcc
aagaagcagttctccctgaagctgacctctgtga
ctgccgcagacacggccgtgtattactgtgccagagatctaggctacggtggta
actcttactcccactcctactactacggtttggac
gtctggggccgagggaccacggtcaccgtctcgagt Clone No. 824:
caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctg
tccctcacctgcactgtctctggtggctccatc
ggaaattactactggggctggatccggcagcccccagggaagggacttgagtgg
attgggcatatctacttcggtggcaacaccaa
ctacaacccttccctccagagtcgagtcaccatttcagtcgacacgtccaggaa
ccagttctccctgaagttgaactctgtgaccgccg
cggacacggccgtgtattactgtgcgagggatagcagcaactggcccgcaggct
atgaggactggggccagggaaccctggtcac cgtctcgagt Clone No.
825:
caggttcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtg
aaggtctcctgcaaggtttctggttacaccttta
ccagtaatggtctcagctgggtgcgacaggcccctggacaagggtttgagtggc
tgggatggatcagcgctagtagtggaaacaa
aaagtatgccccgaaattccagggaagagtcaccttgaccacagacatttccac
gagcacagcctacatggaactgaggagtctga
gatctgacgatacggccgtatattactgtgcgaaagatgggggcacctacgtgc
cctattctgatgcctttgatttctggggccaggg
gacaatggtcaccgtctcgagt Clone No. 827:
caggtccagctggtacagtctggggctgaggtgaagaagcctggggcctcagtg
aaggtctcctgcagggtttccggacacactttc
actgcattatccaaacactggatgcgacagggtcctggaggagggcttgagtgg
atgggattttttgatcctgaagatggtgacaca
ggctacgcacagaagttccagggcagagtcaccatgaccgaggacacagccaca
ggcacagcctacatggagctgagcagcctg
acatctgacgacacggccgtatattattgtgcaacagtagcggcagctggaaac
tttgacaactggggccagggaaccctggtcac cgtctcgagtClone No.
829:
caggtcaccttgaaggagtctggtcctgcgctggtgaaagccacacagaccctg
acactgacctgcaccttctctgggttttcactcag
taggaatagaatgagtgtgagctggatccgtcagcccccagggaaggccctgga
gtggcttgcacgcattgattgggatgatgata
aattctacaacacatctctgcagaccaggctcaccatctccaaggacacctcca
aaaaccaggtggtccttacaatgaccaacatgg
accctgtggacacagccacctattactgcgcacggactgggatatatgatagta
gtggttattacctctactactttgactactggggc
cagggaaccctggtcaccgtctcgagt Clone No. 830:
caggtgcagctggtgcagtctggagctgaggtgaaggtgcctggggcctcagtg
aaggtctcctgcaaggcttctggttacaccttta
ccacttacggtgtcagctgggtgcggcaggcccctggacaagggcttgagtgga
tgggttggatcagcgcttacaatggtaacacat
actatctacagaagctccagggcagagtcaccatgaccacagacacatccacga
gcacagcctacatggagctgcggggcctgag
gtctgacgacacggccatgtattactgtgcgagagatcgtgttgggggcagctc
gtccgaggttctatcgcgggccaaaaactacgg
tttggacgtctggggccaagggaccacggtcaccgtctcgagt Clone No.
831:
caggttcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtt
aaggtttcctgcaaggcttctgcaaacatcttca
cttatgcaatgcattgggtgcgccaggcccccggacaaaggcttgagtggatgg
gatggatcaacgttggcaatggtcagacaaaa
tattcacagaggttccagggcagagtcaccattaccagggacacgtccgcgact
acagcctacatggagctgagcaccctgagatct
gaggacacggctgtgtattactgtgcgaggcgtgcgagccaatatggggaggtc
tatggcaactactttgactactggggccaggg
aaccctggtcaccgtctcgagt Clone No. 835:
caggtgcagctggtgcagtctggagctgaggtgaagaggcctggggcctcagtg
aaggtctcctgcaaggcttcaggttacaccttt
atcagctatggtttcagctgggtgcgacaggcccctggacaagggcttgagtgg
atgggatggagcagcgtttacaatggtgacac
aaactatgcacagaagttccacggcagagtcaacatgacgactgacacatcgac
gaacacggcctacatggaactcaggggcctg
agatctgacgacacggccgtgtatttctgtgcgagggatcgcaatgttgttcta
cttccagctgctccttttggaggtatggacgtctgg
ggccaagggacaatggtcaccgtctcgagt Clone No. 838:
caggtgcagctggtggagtctgggggaggcgtggtccagccggggacttccctg
agactctcctgtgcagcctctggattcaccttca
gtacgtttggcatgcactgggtccgccaggctccaggcaaggggctggagtggg
tggcagttatatcatatgatggaaataagaaa
tactatgcagactccgtgaagggccgattcaccatctccagagacaattccaag
aacacgctgtatctgcaagtgaacagcctgaga
gtcgaggacacggctgtgtattactgtgcggcccaaactccatatttcaatgag
agcagtgggttagtgccggactggggccagggc
accctggtcaccgtctcgagt Clone No. 841:
caggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtg
aaggtctcctgcaaggcttctggttacaccttt
atcagttttggcatcagctgggtgcgacaggcccctggacaaggacttgagtgg
atgggatggatcagcgcttacaatggtaacac
agactatgcacagaggctccaggacagagtcaccatgactagagacacagccac
gagcacagcctacttggagctgaggagcctg
aaatctgacgacacggccgtgtactattgcactagagacgagtcgatgcttcgg
ggagttactgaaggattcggacccattgactac
tggggccagggaaccctggtcaccgtctcgagtClone No. 853:
gaagtgcagctggtgcagtctggagcagaggtgaaaaagccggggcagtctctg
aagatctcctgtaagacttctggatacatcttt
accaactactggatcggctgggtgcgccagaggcccgggaaaggcctggagtgg
atgggggtcatctttcctgctgactctgatgcc
agatacagcccgtcgttccaaggccaggtcaccatctcagccgacaagtccatc
ggtactgcctacctgcagtggagtagcctgaag
gcctcggacaccgccatatattactgtgcgagaccgaaatattactttgatagt
agtgggcaattctccgagatgtactactttgacttc
tggggccagggaaccctggtcaccgtctcgagt Clone No. 855:
caggttcagctggtgcagtctggacctgaggtgaagaagcctggggcctcagtg
aaggtctcctgcaaggcttctggttatgtgttga
ccaactatgccttcagctgggtgcggcaggcccctggacaagggcttgagtggc
tgggatggatcagcggctccaatggtaacaca
tactatgcagagaagttccagggccgagtcaccatgaccacagacacatccacg
agcacagcctacatggagctgaggagtctga
gatctgacgacacggccgtttatttctgtgcgagagatcttctgcggtccactt
actttgactactggggccagggaaccctggtcacc gtctcgagt Clone
No. 856:
caggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtg
aaggtctcctgcaaggcttctggttacacctttt
ccaactacggtttcagctgggtgcgacaggcccctggacgagggcttgagtgga
tgggatggatcagcgcttacaatggtaacaca
tactatgcacagaacctccagggcagagtcaccatgaccacagacacatccacg
accacagcctacatggtactgaggagcctgag
atctgacgacacggccatgtattactgtgcgagagatggaaatacagcaggggt
tgatatgtggtcgcgtgatggttttgatatctgg
ggccaggggacaatggtcaccgtctcgagt Clone No. 857:
gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggcccctg
aggctctcctgtgtagcctctggattcagcttta
gcagctatgccatgaactggatccgcctggctccagggaaggggctggagtggg
tctcaggtattagtggtagcggtggtagcactt
actacggagactccgtgaagggccggttcaccatctccagagacaattccaaga
acacgctgtatctgcaaatgaacagcctgaga
gccgaggacacggccgtatattactgtgcgaaagagccgtggatcgatatagta
gtggcatctgttatatccccctactactacgacg
gaatggacgtctggggccaagggaccacggtcaccgtctcgagt Clone No.
858:
caggttcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtg
aaggtctcctgcaaggcctctggaggatccttc
gacggctacactatcagctggctgcgacaggcccctggacaggggcttgagtgg
atgggaagggtcgtccctacacttggttttcca
aactacgcacagaagttccaaggcagagtcaccgttaccgcggacagatccacc
aacacagcctacttggaattgagcagactgac
atctgaagacacggccgtatattactgtgcgaggatgaatctcggatcgcatag
cgggcgccccgggttcgacatgtggggccaag
gaaccctggtcaccgtctcgagt Clone No. 859:
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccttg
agactctcctgtgcagtgtctggatccagcttc
agtaaatatggcatacactgggtccgccaggctccaggcaaggggctggagtgg
gtggcagttatatcgtatgatggaagtaaaa
agtatttcacagactccgtgaagggccgattcaccatcgccagagacaattccc
agaacacggtttttctgcaaatgaacagcctga
gagccgaggacacggctgtctattactgtgcgacaggagggggtgttaatgtca
cctcgtggtccgacgtagagcactcgtcgtcctt
aggctactggggcctgggaaccctggtcaccgtctcgagtClone No. 861:
caggtgcagctggtggagtctgggggaggcgtggtccagcctggggggtccctg
agactctcctgtgcagcgtctggattcaccttc
agtagctatggcatgcactgggtccgccaggctccaggcaaggggctggagtgg
gtggcatttatatggaatgatggaagtaataa
atactatgcagactccgtgaagggccgattcaccatctccagagacaattccaa
gaacacgctgtatctgcaaatgaacagcctgag
agctgaggacacggctgtgtattactgtgtgaaagatgaggtctatgatagtag
tggttattacctgtactactttgactcttggggcc
agggaaccctggtcaccgtctcgagt Clone No. 863:
gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctg
agactctcctgtgcagcctctggattcacgttta
gctcctataccatgagctgggtccgccaggctccagggaaggggctggagtggg
tctcaagtattagtgctagtactgttctcacata
ctacgcagactccgtgaagggccgcttcaccatctccagagacaattccaagaa
cacgctgtatctgcaaatgagtagcctgagagc
cgaggacacggccgtatattactgtgcgaaagattacgatttttggagtggcta
tcccgggggacagtactggttcttcgatctctgg
ggccgtggcaccctggtcaccgtctcgagt Clone No. 868:
caggtgcagctgcaggagtcgggcccaggactggtgacgccttcggagaccctg
tccgtcacttgcactgtctctaattattccatcg
acaatgcttactactggggctggatccggcagcccccagggaagggtctggagt
ggataggcagtatccatcatagtgggagcgcc
tactacaattcgtccctcaagagtcgagccaccatatctatagacacgtccaag
aaccaattctcgttgaacctgaggtctgtgaccgc
cgcagacacggccgtatattactgtgcgcgcgataccatcctcacgttcgggga
gccccactggttcgacccctggggccagggaac cctggtcaccgtctcgagt
Clone No. 870:
caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccttg
tccctcacctgcactgtctcaggtgactccatc
agtaattactactggagttggatccggcagcccccagggaagggactggagtgg
attggagaaatatctaacacttggagcaccaa 



ttacaacccctccctcaagagtcgagtcaccatatctctagacatgcccaagaa
ccagttgtccctgaagctgagctctgtgaccgctg
cggacacggccgtatattactgtgcgagagggcttttctatgacagtggtggtt
actacttgttttacttccaacactggggccagggc
accctggtcaccgtctcgagt Clone No. 871:
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccctg
agagtctcctgtgcagcgtctggattcaccttc
agtaactatggcatgcactgggtccgccaggctccaggcaaggggctggagtgg
gtggcagttatatggtatgatgacagtaataa
acagtatggagactccgtgaagggccgattcaccatctccagagacaattccaa
gagtacgctgtatctgcaaatggacagactga
gagtcgaggacacggctgtgtattattgtgcgagagcctccgagtatagtatca
gctggcgacacaggggggtccttgactactggg
gccagggaaccctggtcaccgtctcgagt Clone No. 880:
cagatcaccttgaaggagtctggtcctacgctggtgagacccacacagaccctc
acactgacctgcaccttctctgggttctcactcag
cactagtaaactgggtgtgggctggatccgtcagcccccaggaaaggccctgga
gtggcttgcactcgttgattgggatgatgatag
gcgctacaggccatctttgaagagcaggctcaccgtcaccaaggacacctccaa
aaaccaggtggtccttacaatgaccaacatgg
accctgtggacacagccacatattactgtgcacacagtgcctactatactagta
gtggttattaccttcaatacttccatcactggggcc
cgggcaccctggtcaccgtctcgagtClone No. 881:
gaggtgcagctggtggagtctgggggaggcgtggtacagcctggaggctccctg
agactctcctgtgaagtctccggattcaccttc
aatagttatgaaatgacctgggtccgccaggccccagggaaggggctggagtgg
gtttcacacattggtaatagtggttctatgata
tactacgctgactctgtgaagggccgattcaccatctccagagacaacgccaag
aactcactatatctgcaaatgaacagcctgaga
gtcgaggacacggctgtttattactgtgcgaggtcagattactatgatagtagt
ggttattatctcctctacttagactcctggggccat
ggaaccctggtcaccgtctcgagt Clone No. 884:
caggtgcagctggtgcagtctggggctgaggtgaggaagcctggggcctcagtg
aaggtttcctgcaaggcttctggacatactttc
attaactttgctatgcattgggtgcgccaggcccccggacaggggcttgagtgg
atgggatacatcaacgctgtcaatggtaacaca
cagtattcacagaagttccagggcagagtcacctttacgagggacacatccgcg
aacacagcctacatggagctgagcagcctgag
atctgaagacacggctgtgtattactgtgcgagaaacaatgggggctctgctat
cattttttactactggggccagggaaccctggtc accgtctcgagt Clone
No. 886:
caggtgcagctggtggagtctgggggaggcgtggtccagcctgggaggtccctg
agactctcctgtgcagcctctggattcagcttc
agtagctatggcatgcactgggtccgccaggctccaggcaaggggctggagtgg
gtggcagttatatcaaatgatggaagtaataa
atactatgcagactccgtgaagggccgattcaccatctccagagacaattccaa
gaaaacgatgtatctgcaaatgaacagcctgag
agctgaggacacggctgtgtatttctgtgcgaagacaacagaccagcggctatt
agtggactggttcgacccctggggccagggaa ccctggteaccgtctcg agt
Clone No. 888:
cagctgcagctgcaggagtcgggcccaggactggtgaagccatcggagaccctg
tccctcacctgcactgcctctggtggctccatc
aacagtagtaatttctactggggctggatccgccagcccccagggaaggggctg
gagtggattgggagtatcttttatagtgggacc
acctactacaacccgtccctcaagagtcgagtcaccatatccgtagacacgtcc
aagaaccagttctccctgaagctgagccctgtga
ccgccgcagacacggctgtctatcactgtgcgagacatggcttccggtattgta
ataatggtgtatgctctataaatctcgatgcttttg
atatctggggccaagggacaatggtcaccgtctcgagt Clone No.894:
caggtgcagctggtggagtctgggggaggcgtcgtccagcctggaaagtccctg
agactctcctgtgcagcgtctggattcagattc
agtgactacggcatgcactgggtccggcaggctccaagcaaggggctggagtgg
gtggcagttatctggcatgacggaagtaata
taaggtatgcagactccgtgaggggccgattttccatctccagagacaattcca
agaacacgctgtatttgcaaatgaacagcatga
gagccgacgacacggctttttattattgtgcgagagtcccgttccagatttgga
gtggtctttattttgaccactggggccagggaacc ctggtcaccgtctcgagt
I n 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:
EIVLTQSPATLSLSPGERATLSCRASQSVNSHLAWYQQKPGQAPRLLIYNTFNR
VTGIPARFSGSGSGTDF
TLTISSLATEDFGVYYCQQRSNWPPALTFGGGTKVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLS KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 736:
DIQMTQSPSSLSASVGDRVTFTCRASQRISNHLNWYQQKPG
KAPKLLIFGASTLQSGAPSRFSGSGSGT
DFTLTITNVQPDDFATYYCQQSYRTPPINFGQGTRLDIKRTVAAPSVFIFPPSD
EQLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSF NRGEC Clone No. 744:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASS
RATGIPDRFSGSGSGT
DFTLTISRLEPEDFAVYYCQQYDSSLSTWTFGQGTKVEIKRTVAAPSVFIFPPS
DEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKS FNRGEC Clone No. 793:
DIQMTQSPSSLSASVGDRVTITCRASQSITGYLNWYQQKPG
KAPKLLIYATSTLQSEVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQSYNTLTFGGGTKVEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRG EC Clone No. 795:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIHGAST
GATGTPDRFSGSGSGT
DFTLTISTLEPEDFAVYYCQQYGRTPYTFGQGTKLENKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFN RGEC Clone No. 796:
DIVMTQTPLSLSVTPGQPASISCRSSQSLLRSDGKTFLYWYLQKPGQSPQPLMY
EVSSRFSGVPDRFSGS
GSGADFTLNISRVETEDVGIYYCMQGLKIRRTFGPGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLN
NFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVT KSFNRGEC Clone No. 799:
DIQMTQSPSTLSASVGDRVTFSCRASQSVSSWVAWYQQKPG
KAPKLLISEASNLESGVPSRFSGSGSGT
EFTLTISSLQPEDFATYYCQQYHSYSGYTFGQGTKLEIKRTVAAPSVFIFPPSD
EQLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSF NRGEC Clone No. 800:
AIQLTQSPSSLSASVGDRVTLTCRASQGITDSLA
WYQQKPGKAPKVLLYAASRLESGVPSRFSGRGSGTD
FTLTISSLQPEDFATYYCQQYSKSPATFGPGTKVEIRRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSST
LTLSKADYEKH KVYACEVTHQGLSSPVTKSFNRG EC Clone No. 801:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLNSNGFNYVDWYLQKPGQSPQLLIY
LGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCMQALETPLTFGGGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPV TKSFNRGEC Clone No. 804:
EIVLTQSPGTLSLSPGGRATLSCRASQSVSSGYLAWYQQKPGQAPRLLIYGASG
RATGIPDRFSGSGSGT
DFTLTISRLEPEDFAVYYCQQYFGSPYTFGQGTKLELKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 810:
NIQMTQSPSAMSASVGDRVTITCRASQGISNYLVWFQQKPGKVPKRLIY
AASSLQSGVPSRFSGSGSGT
EFTLTISSLQPEDFATYYCLQHNISPYTFGQGTKLETKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNR GEC Clone No. 811:
DIVMTQSPDSLAVSLGERATINCRSSETVLYTSKNQSYLA
WYQQKARQPPKLLLYWASTRESGVPARFSG SGSGTDFTLAISSLQAEDVA
VYYCQQFFRSPFTFGPGTRLEIKRTV AAPSVFIFPPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPV TKSFNRGEC Clone No. 812:
EIVLTQSPGTLSLSPGERVTLSCRASQSVSSSYIAWYQQKPGQAPRLVIYAASR
RATGVPDRFSGSGSAT
DFTLTISRLEPEDLAVYYCQHYGNSLFTFGPGTKVDVKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 814:
DIQMTQSPSTLSASVGDRVTITCRASQSIGSRLA
WYQQQPGKAPKFLIYDASSLESGVPSRFSGSGSGTE
FTLTISSLQPEDLATYYCQQYNRDSPWTFGQGTKVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFN RGEC Clone No. 816:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSDGRYYVDWYLQKPGQSPHLLIY
LASNRASGVPDRFTGS
GSGTDFTLKISRVEAEDVGVYYCMQGLHTPWTFGQGTKVDIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY
SLSSTLTLSKADYEKH KVYACEVTHQGLSSP VTKSFNRGEC Clone No.
817: EIVMTQSPATLSASPGERATLSCWASQTIGGNLA
WYQQKPGQAPRLLIYGASTRATGVPARFSGSGSGTE
FTLAISSLQSEDFAVYYCQQYKNWYTFGQGTKLELKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNR GEC Clone No. 818:
DIQMTQSPSSLSASVGDRVTITCRASQTIASYVNWYQQKPG
RAPSLLIYAASNLQSGVPPRFSGSGSGTD
FTLTISGLQPDDFATYYCQQSYSYRALTFGGGTKVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 819:
EIVLTQSPATLSLSPGERATLSCRASQSVSSSLAWYQQTPGQAPRLLIYDASYR
VTGIPARFSGSGSGIDF 



TLTISSLEPEDFAVYYCQQRSNWPPGLTFGGGTKVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 824:
AIQLTQSPSSLSASVGDTVTVTCRPSQDISSALA
WYQQKPGKPPKLLIYGASTLDYGVPLRFSGTASGTHF
TLTISSLQPEDFATYYCQQFNTYPFTFGPGTKVDIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGE C Clone No. 825:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYNSNNKNYLA
WYQQKPGQPPKLLIHLASTREYGVPDRFSG
SGSGTDFALIISSLQAEDVAVYYCQQYYQTPLTFGQGTKVEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPV TKSFNRGEC Clone No. 827:
DIQMTQSPSSLAASVGDRVTITCRASQFISSYLHWYQQRPG
KAPKLLMYAASTLQSGVPSRFSGSGSGT
DFTLTISSLQPEDFATYYCQQSYTNPYTFGQGTKLEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 829:
DIQMTQSPSSLS ASVGDRVTITCRASQSIASYLNWYQQKPG
KAPKLLIYAASSLHSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQHSYSTRFTFGPGTKVDVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSST
LTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR GEC Clone No. 830:
DIQMTQSPSTLSASVGDRVTITCRASQSVTSELA
WYQQKPGKAPNFLIYKASSLESGVPSRFSGSGSGTE
FTLTISSLQPDDFATYYCQQYNSFPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNR GEC Clone No. 831:
DIQMTQSPSTLSASVGDRLTITCRASQNIYNWLA
WYQQKPGKAPKLLIYDASTLESGVPSRFSGSGSGTE
FTLTISSLQPDDFATYYCQQYNSLSPTFGQGTKVEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNR GEC Clone No. 835:
DIQLTQSPSFLSASLEDRVTITCRASQGISSYLAWYQQKPG
KAPKLLLDAASTLQSGVPSRFSGSGSGTEF
TLTISSLQPEDFATYYCQQLNSYPRTFGQGTKVDIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRG EC Clone No. 838: DIQMTQSPSSLS
ASVGDRVSITCRASQGISNYLA
WYQQKPGKVPKLLIYAASTLQSGVPSRFSGSGSGTD
FTLTISSLQPEDVATYYCQKYNSAPQTFGQGTKVEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNR GEC Clone No. 841:
DIVMTQSPDSLAVSLGERATINCRSSQSVLYSSNNKNYLA
WYQQKPGQPPKLLVYWASTRASGVPDRFS
GSGSGTDFTLTLSSLQAEDVAVYYCQQFHSTPRTFGQGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSS PVTKSFNRGEC Clone No. 853:
EIVLTQSPGTLSLSPGERATLSCRASQSVSSNYLAWYQQKPGQAPRLLIYGASS
RAAGMPDRFSGSGSGT
DFTLTISRLEPEDFAVYYCQQYGNSPLTFGGGTEVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 855:
DIQMTQSPSSVSASVGDRVTITCRASQAISNWLA
WYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGT
DFTLTISGLQPEDFATYYCQQADTFPFTFGPGTKVDIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLS KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 856:
DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSNDGNTYLDWYLQKPGQSPQLLI
YTFSYRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCMQRIEFPYTFGQGTKLEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLN
NFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVT KSFNRGEC Clone No. 857:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLH
RNEYNYLDWYLQKPGQSPQLLIYWGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCMQTLQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLL
NNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPV TKSFNRGEC Clone No. 858:
DIQMTQSPSSVSASVGDRVTITCQASQDISNYLNWYQQKPG
KAPKLLIFDATKLETGVPTRFIGSGSGTD
FTVTITSLQPEDVATYYCQHFANLPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRG EC Clone No. 859: DIQMTQSPSSLS
ASVGDRVTITCRASQGIRNYLA
WYQQKPGKVPKLLVFAASTLQSGVPSRFSGSGSGT
DFTLTISSLQPEDVATYYCQRYNSAPLTFGGGTKVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 861:
DIQMTQSPSSLSASVGDRVTITCRASQIIASYLNWYQQKPG
RAPKLLIYAASSLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQSYSTPIFTFGPGTKVNIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THQGLSSPVTKSFNR GEC Clone No. 863:
EIVLTQSPATLSLSPGERATLSCRTSQSVSSYLAWYQQKPGQAPRLLIYDASNR
ATGIPARFSGSGSGTDF
TLTISSLEPEDFAVYYCQQRSDWLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGE C Clone No. 868:
EIVMTQSPATLSVSPGERATLSCRASQSIKNNLA
WYQVKPGQAPRLLTSGASARATGIPGRFSGSGSGTD
FTLTISSLQSEDIAVYYCQEYNNWPLLTFGGGTKVEIQRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLTLSKADYEKH KVYACEVTHQGLSSPVTKSFN RGEC Clone No. 870:
DIQMTQSPPSLSASVGDRVTITCRASQRIASYLNWYQQKPG
RAPKLLIFAASSLQSGVPSRFSGSGSGTD
FTLTISSLQPEDYATYYCQQSYSTPIYTFGQGTKLEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNR GEC Clone No. 871: DIQMTQSPSSLS
ASVGDRVTITCQASQGISNYLNWYQQKPGKAPKLLIFDASNLESEVPSRFSGRG
SGTD
FTFSISSLQPEDIATYFCQQYDNFPYTFGQGTKLEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRG EC Clone No. 880:
DIQMTQSPSSLAASVGDRVTITCRASQTIASYVNWYQQKPGKAPNLLIYAASSL
QSGVPSRFSGSGSGTD
FTLTISSLQPEDFASYFCQQSYSFPYTFGQGTKLDIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRG EC Clone No. 881:
DIQMTQSPSSLSASVGDRVTITCRASQTIASYVNWYQQKPG
KAPKLLIYAASNLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYCQQSYSVPRLTFGGGTKVDITRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC Clone No. 884:
DIQMTQSPSSLSASVGDRVTITCRSSQTISVFLNWYQQKPGKAPKLLIYAASSL
HSAVPSRFSGSGSGTD
FTLTISSLQPEDSATYYCQESFSSSTFGGGTKVEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRG EC Clone No. 886:
EIVMTQSPATLSVSPGETATLSCRASQSVSSNLAWYQHKPGQAPRLLIHSASTR
ATGIPARFSGSGSGTE
FTLTISSLQSEDFAVYYCQQYNMWPPWTFGQGTKVEIKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSF NRGEC Clone No. 888:
DIVMTQSPLSLPVTPGAPASISCRSSQSLLRTNGYNYLDWYLQKPGQSPQLLIY
LGSIRASGVPDRFSGSG
SGTDFTLKISRVEAEDVGVYYCMQSLQTSITFGQGTRLEIKRTVAAPSVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK SFNRGEC Clone No.
894:
EIVMTQSPATLSVSPGERATLSCRASQSVGNNLAWYQQRPGQAPRLLIYGASTR
ATGIPARFSGSGSGTE
FTLTISSLQSEDFAVYYCQQYDKWPETFGQGTKVDIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFN 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:
gaaattgtgttgacacagtctccagccaccctgtccttgtctccaggagaaaga
gccaccctctcctgcagggccagtcagagtgtta
acagccacttagcctggtaccaacagaaacctggccaggctcccaggctcctca
tctataatacattcaatagggtcactggcatccc
agccaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcag
ccttgcgactgaagattttggcgtttattactgtc
agcagcgtagcaactggcctcccgccctcactttcggcggagggaccaaagtgg
agatcaaacgaactgtggctgcaccatctgtct
tcatcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgt
gcctgctgaataacttctatcccagagaggccaaag
tacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtca
cagagcaggacagcaaggacagcacctaca
gcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtct
acgcctgcgaagtcacccatcagggcctgag
ctcgcccgtcacaaagagcttcaacaggggagagtgt Clone No 736:
gacatccagatgacccagtctccatcctccctgtctgcatctgtgggagacaga
gtcaccttcacttgccgggccagtcagaggatta
gcaaccatttaaattggtatcaacaaaagccagggaaagcccctaaactcctga
tctttggtgcatccactcttcaaagtggggcccc
atcaaggttcagtggcagtggatctgggacagatttcactctcaccatcactaa
tgtacaacctgacgattttgcaacttactactgtca
acagagttacagaactcccccgatcaacttcggccaagggacacgcctggacat
taagcgaactgtggctgcaccatctgtcttcatc
ttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctg
ctgaataacttctatcccagagaggccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacaga
gcaggacagcaaggacagcacctacagcctc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcc
tgcgaagtcacccatcagggcctgagctcgc
ccgtcacaaagagcttcaacaggggagagtgt Clone No 744:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaaga
gccaccctctcctgcagggccagtcagagtgtta
gcagcagctacttagcctggtatcagcagaaacctggccaggctcccaggctcc
tcatctatggtgcatccagcagggccactggca
tcccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatca
gcagactggagcctgaagattttgcagtgtatta
ctgtcagcagtatgatagctcactttctacgtggacgttcggccaagggaccaa
ggtggaaatcaaacgaactgtggctgcaccatc
tgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcctctgt
tgtgtgcctgctgaataacttctatcccagagaggcc
aaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagt
gtcacagagcaggacagcaaggacagcacc
tacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaa
gtctacgcctgcgaagtcacccatcagggcc
tgagctcgcccgtcacaaagagcttcaacaggggagagtgtClone No 793:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcaccatcacttgccgggcaagtcagagcatta
ccggctatttaaattggtatcagcagaaaccagggaaagcccctaaactcctga
tctatgctacatccactttgcaaagtgaggtccc
atcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcag
tcttcaacctgaagattttgcaacttactactgtca
acagagttataataccctcactttcggcggagggaccaaggtggagatcaaacg
aactgtggctgcaccatctgtcttcatcttcccg
ccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaat
aacttctatcccagagaggccaaagtacagtgga
aggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcagg
acagcaaggacagcacctacagcctcagca
gcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcg
aagtcacccatcagggcctgagctcgcccgt
cacaaagagcttcaacaggggagagtgt Clone No 795:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaaga
gccaccctctcctgcagggccagtcagagtgtta
gcagcagctacttagcctggtatcagcagaaacctggccaggctcccaggctcc
tcatacatggcgcatccaccggggccactggca
ccccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatca
gtacactggagcctgaagattttgcagtgtatta
ctgtcagcaatatggtaggacaccgtacacttttggccaggggaccaagctgga
gaacaaacgaactgtggctgcaccatctgtctt
catcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtg
cctgctgaataacttctatcccagagaggccaaagt
acagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcac
agagcaggacagcaaggacagcacctacag
cctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtcta
cgcctgcgaagtcacccatcagggcctgagc
tcgcccgtcacaaagagcttcaacaggggagagtgt Clone No 796:
gatattgtgatgacccagactccactctctctgtccgtcacccctggacagccg
gcctccatctcctgcaggtctagtcagagcctcctg
cgaagtgatggaaagacgtttttgtattggtatctgcagaagccaggccagtct
ccccaacccctaatgtatgaggtgtccagccggt
tctctggagtgccagataggttcagtggcagcgggtcaggggcagatttcacac
tgaacatcagccgggtggagactgaggatgtt
gggatctattactgcatgcaaggtttgaaaattcgtcggacgtttggcccaggg
accaaggtcgaaatcaagcgaactgtggctgca
ccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcc
tctgttgtgtgcctgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccagg
agagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaac
acaaagtctacgcctgcgaagtcacccatca
gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt Clone
No 799:
gacatccagatgacccagtctccttccaccctgtctgcatctgtaggagacaga
gtcaccttctcttgccgggccagtcagagtgttag
tagttgggtggcctggtatcagcagaaaccaggaaaagcccctaagctcctgat
ctctgaggcctccaatttggaaagtggggtccc
atcccggttcagcggcagtggatccgggacagaattcactctcaccatcagcag
cctgcagcctgaagattttgcaacttattactgcc
aacagtatcatagttactctgggtacacttttggccaggggaccaagttggaaa
tcaagcgaactgtggctgcaccatctgtcttcatc
ttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctg
ctgaataacttctatcccagagaggccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacaga
gcaggacagcaaggacagcacctacagcctc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcc
tgcgaagtcacccatcagggcctgagctcgc
ccgtcacaaagagcttcaacaggggagagtgtClone No 800:
gccatccagttgacccagtctccatcgtccctgtctgcatctgtaggcgacaga
gtcaccctcacttgccgggcgagtcagggcattac
cgattctttagcctggtatcagcagaaaccagggaaagcccctaaggtcctgct
ctatgctgcttccagattggaaagtggggtccca
tccaggttcagtggccgtggatctgggacggatttcactctcaccatcagcagc
ctgcagcctgaagactttgcaacttattactgtca
acagtattctaagtcccctgcgacgttcggcccagggaccaaggtggaaatcag
acgaactgtggctgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctga
ataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagca
ggacagcaaggacagcacctacagcctcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctg
cgaagtcacccatcagggcctgagctcgccc
gtcacaaagagcttcaacaggggagagtgt Clone No 801:
gatattgtgatgacccagtctccactctccctgcccgtcacccctggagagccg
gcctccatctcctgcaggtctagtcagagcctccta
aatagtaatggattcaactatgtggattggtacctgcagaagccagggcagtct
ccacaactcctgatctatttgggttctaatcgggc
ctccggggtccctgacaggttcagtggcagtggatcaggcacagattttacact
gaaaatcagcagagtggaggctgaggatgttg
gggtttattactgcatgcaagctctagaaactccgctcactttcggcggaggga
ccaaggtggagatcaaacgaactgtggctgcac
catctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcct
ctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccagga
gagtgtcacagagcaggacagcaaggacag
cacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaaca
caaagtctacgcctgcgaagtcacccatcag
ggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt Clone No
804:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccagggggaaga
gccaccctctcctgcagggccagtcagagtgtta
gcagcggctacttagcctggtaccagcagaaacctggccaggctcccaggctcc
tcatctatggtgcatccggcagggccactggca
tcccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatca
gcagactggagcctgaagattttgcagtgtatta
ctgtcagcagtattttggctcaccgtacacttttggccaggggaccaagctgga
gctcaaacgaactgtggctgcaccatctgtcttca
tcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcc
tgctgaataacttctatcccagagaggccaaagtac
agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacag
agcaggacagcaaggacagcacctacagcc
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacg
cctgcgaagtcacccatcagggcctgagctc
gcccgtcacaaagagcttcaacaggggagagtgt Clone No 810:
aacatccagatgacccagtctccatctgccatgtctgcatctgtaggagacaga
gtcaccatcacttgtcgggcgagtcagggcatta
gtaattatttagtctggtttcagcagaaaccagggaaagtccctaagcgcctga
tctatgctgcatccagtttgcaaagtggggtccca
tcaaggttcagcggcagtggatctgggacagaattcactctcacaatcagcagc
ctgcagcctgaagattttgcaacttattactgtct
acagcataatatttccccttacacttttggccaggggaccaagctggagaccaa
acgaactgtggctgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctga
ataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagca
ggacagcaaggacagcacctacagcctcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctg
cgaagtcacccatcagggcctgagctcgccc
gtcacaaagagcttcaacaggggagagtgtClone No 811:
gacatcgtgatgacccagtctccagactccctggctgtgtctctgggcgagagg
gccaccatcaactgcaggtccagtgagactgttt
tatacacctctaaaaatcagagctacttagcttggtaccagcagaaagcacgac
agcctcctaaactactcctttactgggcatctacc
cgggaatccggggtccctgcccgattcagtggcagcggatctgggacagatttc
actctcgccatcagcagcctgcaggctgaagat
gtggcagtttattactgtcagcaattttttaggagtcctttcactttcggcccc
gggaccagactggagattaaacgaactgtggctgca ccatctg
tcttcatcttcccg ccatctgatgagcagttg
aaatctggaactgcctctgttg tgtgcctg ctgaata acttctatccca
gag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccagg
agagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaac
acaaagtctacgcctgcgaagtcacccatca
gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt Clone
No 812:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaaga
gttaccctctcttgcagggccagtcagagtgttag
cagcagttacatagcctggtaccagcagaagcctggccaggctcccaggctcgt
catctatgctgcatcccgcagggccactggcgt
cccagacaggttcagtggcagtgggtctgcgacagacttcactctcaccatcag
tagactggagcctgaagatcttgcagtgtattac
tgtcagcactatggtaactcactattcactttcggccctgggaccaaggtggat
gtcaaacgaactgtggctgcaccatctgtcttcatc
ttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctg
ctgaataacttctatcccagagaggccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacaga
gcaggacagcaaggacagcacctacagcctc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcc
tgcgaagtcacccatcagggcctgagctcgc
ccgtcacaaagagcttcaacaggggagagtgt Clone No 814:
gacatccagatgacccagtctccctccaccctgtctgcatctgtcggagacaga
gtcaccatcacttgccgggccagtcagagtattg
gtagccggttggcctggtatcagcagcaaccagggaaagcccctaaattcctga
tctatgatgcctccagtttggaaagtggggtcc
catcaaggttcagcggcagtggatcagggacagaattcactctcaccatcagca
gcctgcagccggaggatcttgcaacttattact
gccaacagtacaatagagattctccgtggacgttcggccaagggaccaaggtgg
aaatcaagcgaactgtggctgcaccatctgtc
ttcatcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtg
tgcctgctgaataacttctatcccagagaggccaaa
gtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtc
acagagcaggacagcaaggacagcacctac
agcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtc
tacgcctgcgaagtcacccatcagggcctga
gctcgcccgtcacaaagagcttcaacaggggagagtgt Clone No 816:
gatattgtgatgacccagtctccactctccctgcccgtcaccccaggagagccg
gcctccatctcctgcaggtctagtcagagcctcct
gcatagtgatggacgctactatgtggattggtacctgcagaagccagggcagtc
tccacacctcctgatctatttggcttctaatcggg
cctccggggtccctgacaggttcactggcagtggatcaggcacagattttacac
tgaaaatcagcagagtggaggctgaggatgtt
ggcgtttattactgcatgcaaggtctacacactccttggacgttcggccagggg
accaaggtggacatcaagcgaactgtggctgca
ccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcc
tctgttgtgtgcctgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccagg
agagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaac
acaaagtctacgcctgcgaagtcacccatca 



gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgtClone No
817:
gaaattgtaatgacacagtctccagccaccctgtctgcgtccccaggggaaaga
gccaccctctcctgttgggccagtcagactattg
gaggcaacttagcctggtaccagcagaaacctggccaggctcccaggctcctca
tctatggtgcatccaccagggccactggtgtcc
cagccaggttcagtggcagtgggtctgggacagagttcactctcgccatcagca
gcctgcagtctgaagattttgcagtttattactgt
cagcagtataaaaactggtacacttttggccaggggaccaagctggagctcaaa
cgaactgtggctgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctga
ataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagca
ggacagcaaggacagcacctacagcctcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctg
cgaagtcacccatcagggcctgagctcgccc
gtcacaaagagcttcaacaggggagagtgt Clone No 818:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcaccatcacttgccgggcaagtcagaccattg
ccagttacgtaaattggtaccaacaaaaaccagggagagcccctagtctcctga
tctatgctgcatctaacttgcagagtggggtccc
accaaggttcagtggcagtggatctgggacagacttcactctcaccatcagcgg
tctgcaacctgacgattttgcaacttattactgtc
aacagagttacagttatcgagcgctcactttcggcggagggaccaaggtggaga
tcaaacgaactgtggctgcaccatctgtcttca
tcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcc
tgctgaataacttctatcccagagaggccaaagtac
agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacag
agcaggacagcaaggacagcacctacagcc
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacg
cctgcgaagtcacccatcagggcctgagctc
gcccgtcacaaagagcttcaacaggggagagtgt Clone No 819:
gaaattgtgttgacacagtctccagccaccctgtcgttgtccccaggggaaaga
gccaccctctcctgcagggccagtcagagtgtta
gcagctccttagcctggtaccaacagacacctggccaggctcccaggcttctca
tctatgatgcgtcctacagggtcactggcatccca
gccaggttcagtggcagtgggtctgggatagacttcactctcaccatcagcagc
ctagagcctgaagattttgcagtttactattgtca
gcagcgtagcaactggcctccggggctcactttcggcggggggaccaaggtgga
gatcaaacgaactgtggctgcaccatctgtct
tcatcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgt
gcctgctgaataacttctatcccagagaggccaaag
tacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtca
cagagcaggacagcaaggacagcacctaca
gcctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtct
acgcctgcgaagtcacccatcagggcctgag
ctcgcccgtcacaaagagcttcaacaggggagagtgt Clone No 824:
gccatccagttgacccagtctccatcctccctgtctgcatctgttggagacaca
gtcaccgtcacttgccggccaagtcaggacattag
cagtgctttagcctggtatcagcagaaaccagggaaacctcctaagctcctgat
ctatggtgcctccactttggattatggggtcccat
taaggttcagcggcactgcatctgggacacatttcactctcaccatcagcagcc
tgcaacctgaagattttgcaacttattactgtcaac
agtttaatacttacccattcactttcggccctgggaccaaagtggatatcaaac
gaactgtggctgcaccatctgtcttcatcttcccgcc
atctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataa
cttctatcccagagaggccaaagtacagtggaag
gtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcaggac
agcaaggacagcacctacagcctcagcagca
ccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaag
tcacccatcagggcctgagctcgcccgtcaca
aagagcttcaacaggggagagtgtClone No 825:
gacatcgtgatgacccagtctccagactccctggctgtgtctctgggcgagagg
gccaccatcaactgcaagtccagccagagtgttt
tatacaactccaacaataagaactacttagcctggtatcagcagaaaccaggac
agcctcctaagctcctcattcacttggcatctacc
cgggaatacggggtccctgaccgattcagtggcagcgggtctgggacagatttc
gctctcatcatcagcagcctgcaggctgaagat
gtggcagtttattactgtcaacaatattatcaaactcctctaacttttggccag
gggaccaaggtggagatcaaacgaactgtggctg
caccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactg
cctctgttgtgtgcctgctgaataacttctatcccag
agaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactccca
ggagagtgtcacagagcaggacagcaagg
acagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgaga
aacacaaagtctacgcctgcgaagtcaccca
tcagggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt
Clone No 827:
gacatccagatgacccagtctccatcctccctggctgcatctgtaggagacaga
gtcaccatcacttgccgggcaagtcagttcatta
gcagctatttacattggtatcagcaaagaccaggcaaggcccctaaactcctga
tgtatgctgcctccactttgcaaagtggggtccc
atcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcag
tctgcaacctgaagattttgcaacttactactgtc
aacagagttacactaacccatacacttttggccaggggaccaagctggagatca
aacgaactgtggctgcaccatctgtcttcatctt
cccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgct
gaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 829:
gacatccagatgacccagtctccatcctccctatctgcatctgtaggagacaga
gtcaccatcacttgccgggcaagtcagagcattg
ccagctatttaaattggtatcagcagaaaccagggaaagcccccaaactcctga
tctatgctgcatccagtttgcatagtggggtccc
atcaagattcagtggcagtggatctgggacagatttcactctcaccatcagcag
tctgcaacctgaagattttgcaacttactactgtc
aacacagttacagtactcgattcactttcggccctgggaccaaagtggatgtca
aacgaactgtggctgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctga
ataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagca
ggacagcaaggacagcacctacagcctcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctg
cgaagtcacccatcagggcctgagctcgccc
gtcacaaagagcttcaacaggggagagtgt Clone No 830:
gacatccagatgacccagtctccttcgaccctgtctgcatctgtaggagacaga
gtcaccatcacttgccgggccagtcagagtgtta
ctagtgagttggcctggtatcagcagaaaccagggaaagcccctaacttcctga
tctataaggcgtctagtttagaaagtggggtcc
catcaaggttcagcggcagtggatctgggacagaattcactctcaccatcagca
gcctgcagcctgatgattttgcaacttattactgc
caacagtataatagttttccgtacacttttggccaggggaccaagctggagatc
aaacgaactgtggctgcaccatctgtcttcatctt
cccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgct
gaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgtClone No 831:
gacatccagatgacccagtctccttccaccctgtctgcatctgtaggcgacaga
ctcaccatcacttgccgggccagtcagaatattta
taactggttggcctggtatcagcagaaaccagggaaagcccctaaactcctgat
ctatgacgcctccactttggaaagtggggtccc
atcaaggttcagcggcagtggatctgggacagagttcactctcaccatcagcag
cctgcagcctgatgattttgcgacttattactgcc
aacaatataatagtttgtctccgacgttcggccaagggaccaaggtggaaatca
agcgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctg
aataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 835:
gacatccagttgacccagtctccatccttcctgtctgcatctttagaagacaga
gtcactatcacttgccgggccagtcagggcattag
cagttatttagcctggtatcagcaaaaaccagggaaagcccctaagctcctgct
cgatgctgcatccactttgcaaagtggggtccca
tcaaggttcagcggcagtggatctgggacagagttcactctcacaatcagcagc
ctgcagcctgaagattttgcaacttattactgtca
acagcttaatagttaccctcggacgttcggccaagggaccaaggtggacatcaa
acgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctg
aataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 838:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcagcatcacttgccgggcgagtcagggcatta
gcaattatttagcctggtatcagcagaaaccagggaaggttcctaagctcctga
tctatgctgcatccactttgcaatcaggggtccca
tctcggttcagtggcagtggatctgggacagatttcactctcaccatcagcagc
ctgcagcctgaggatgttgcaacttattactgtca
aaagtataacagtgcccctcaaacgttcggccaagggaccaaggtggaaatcaa
acgaactgtggctgcaccatctgtcttcatctt
cccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgct
gaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 841:
gacatcgtgatgacccagtctccagactccctggctgtgtctctgggcgagagg
gccaccatcaactgcaggtccagccagagtgttt
tatacagctccaacaataagaactacttagcttggtaccagcagaaaccaggac
agcctcctaagctgctcgtttactgggcatcaac
ccgggcatccggggtccctgaccgattcagtggcagcgggtctgggacagattt
cactctcaccctcagcagcctgcaggctgaaga
tgtggcagtttattactgtcagcagtttcatagtactcctcggacgttcggcca
agggaccaaggtggagatcaaacgaactgtggct
gcaccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaact
gcctctgttgtgtgcctgctgaataacttctatccca
gagaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactccc
aggagagtgtcacagagcaggacagcaag
gacagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgag
aaacacaaagtctacgcctgcgaagtcaccc
atcagggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgtClon
e No 853:
gaaattgtgttgacgcagtctccaggcaccctgtctttgtctccaggggaaaga
gccaccctctcctgcagggccagtcagagtgtta
gcagcaactacttagcctggtaccagcagaaacctggccaggctcccaggctcc
tcatctatggtgcatccagcagggccgctggca
tgccagacaggttcagtggcagtgggtctgggacagacttcactctcaccatca
gcagactggagcctgaagattttgcagtgtatta
ctgtcagcagtatggtaactcaccgctcactttcggcggagggaccgaggtgga
gatcaaacgaactgtggctgcaccatctgtcttc
atcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgc
ctgctgaataacttctatcccagagaggccaaagt
acagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcac
agagcaggacagcaaggacagcacctacag
cctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtcta
cgcctgcgaagtcacccatcagggcctgagc
tcgcccgtcacaaagagcttcaacaggggagagtgt Clone No 855:
gacatccagatgacccagtctccatcttctgtgtctgcatctgtaggagacaga
gtcaccatcacttgtcgggcgagtcaggctattag
taactggttagcctggtatcagcagaaaccaggaaaagcccctaagctcctgat
ctatgctgcatccagtttgcaaagtggggtccca
tcaagattcagcggcagtggatctgggacagatttcactctcactatcagcggc
ctgcagcctgaggattttgcaacttactattgtca
acaggctgacactttccctttcactttcggccctgggaccaaagtggatatcaa
acgaactgtggctgcaccatctgtcttcatcttccc
gccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaa
taacttctatcccagagaggccaaagtacagtgg
aaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcag
gacagcaaggacagcacctacagcctcagc
agcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgc
gaagtcacccatcagggcctgagctcgcccg
tcacaaagagcttcaacaggggagagtgt Clone No 856:
gatattgtgatgacccagactccactctccctgcccgtcacccctggagagccg
gcctccatctcctgcaggtctagtcagagcctctt
ggatagtaatgatggaaacacctatttggactggtacctgcagaagccagggca
gtctccacagctcctgatttatacattttcctatc
gggcctctggagtcccagacaggttcagtggcagtgggtctggcactgatttca
cactgaaaatcagcagggtggaggccgaggat
gttggagtttattactgcatgcaacgtatcgagtttccgtacacttttggccag
gggaccaagctggagatcaaacgaactgtggctg
caccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactg
cctctgttgtgtgcctgctgaataacttctatcccag
agaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactccca
ggagagtgtcacagagcaggacagcaagg
acagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgaga
aacacaaagtctacgcctgcgaagtcaccca 



tcagggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgt
Clone No 857:
gatattgtgatgacccagtctccactctccctgcccgtcacccctggagagccg
gcctccatctcctgcaggtctagtcagagcctcctg
catagaaatgagtacaactatttggattggtacttgcagaagccagggcagtct
ccacagctcctgatctattggggttctaatcggg
cctccggggtccctgacaggttcagtggcagtggatcaggcacagattttacac
tgaaaatcagcagagtggaggctgaggatgtt
ggggtttattactgcatgcaaactctacaaactcctcggacgttcggccaaggg
accaaggtggaaatcaaacgaactgtggctgca
ccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcc
tctgttgtgtgcctgctgaataacttctatcccagag
aggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccagg
agagtgtcacagagcaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaac
acaaagtctacgcctgcgaagtcacccatca
gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgtClone No
858:
gacatccagatgacccagtctccatcctccgtgtctgcatctgtgggagacaga
gtcaccatcacttgccaggcgagtcaagacatta
gcaactatttaaattggtatcagcagaaaccagggaaagcccctaagctcctga
tcttcgatgcaaccaaattggagacaggggtcc
caacaaggttcattggaagtggatctgggacagattttactgtcaccatcacca
gcctgcagcctgaagatgttgcaacatattactgt
caacactttgctaatctcccatacacttttggccaggggaccaagctggagatc
aagcgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctg
aataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 859:
gacatccagatgacccagtctccatcttccctgtctgcatctgtaggagacaga
gtcaccatcacttgccgggcgagtcagggcatta
ggaattatttagcctggtatcagcagaaaccagggaaagttcctaagctcctgg
tctttgctgcatccactttgcaatcaggggtccca
tctcggttcagtggcagtggatctgggacagatttcactctcaccatcagcagc
ctgcagcctgaggatgttgcaacttattactgtca
aaggtataacagtgccccgctcactttcggcggagggacgaaggtggagatcaa
acgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctg
aataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 861:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcaccatcacttgccgggcaagtcagatcattgc
cagctatttaaattggtatcagcagaaaccaggcagagcccctaagctcctgat
ctatgctgcatccagtttgcaaagtggggtccca
tcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagt
ctgcaacctgaagattttgcaacttactactgtca
acagagttacagtacccccatattcactttcggccctgggaccaaggtgaatat
caaacgaactgtggctgcaccatctgtcttcatctt
cccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgct
gaataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgt Clone No 863:
gaaattgtgttgacacagtctccagccaccctgtctttgtctccaggggaaaga
gccaccctctcctgcaggaccagtcagagtgtta
gcagctacttagcctggtaccaacagaaacctggccaggctcccaggctcctca
tctatgatgcttccaatagggccactggcatccc
agccaggttcagtggcagtgggtctgggacagacttcactctcaccatcagcag
cctagagcctgaagattttgcagtttattactgtc
agcagcgtagtgactggctcactttcggcggagggaccaaggtggagatcaaac
gaactgtggctgcaccatctgtcttcatcttccc
gccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaa
taacttctatcccagagaggccaaagtacagtgg
aaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcag
gacagcaaggacagcacctacagcctcagc
agcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgc
gaagtcacccatcagggcctgagctcgcccg
tcacaaagagcttcaacaggggagagtgtClone No 868:
gaaattgtaatgacacagtctccagccaccctgtctgtgtctccaggggaaaga
gccaccctctcctgcagggccagtcagagtatta
aaaacaacttggcctggtaccaggtgaaacctggccaggctcccaggctcctca
cctctggtgcatccgccagggccactggaattc
caggcaggttcagtggcagtgggtctgggactgacttcactctcaccatcagca
gcctccagtctgaagatattgcagtttattactgt
caggagtataataattggcccctgctcactttcggcggagggaccaaggtggag
atccaacgaactgtggctgcaccatctgtcttca
tcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcc
tgctgaataacttctatcccagagaggccaaagtac
agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacag
agcaggacagcaaggacagcacctacagcc
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacg
cctgcgaagtcacccatcagggcctgagctc
gcccgtcacaaagagcttcaacaggggagagtgt Clone No 870:
gacatccagatgacccagtctcctccctccctgtctgcatctgtgggagacaga
gtcaccatcacttgccgggcaagtcagaggattg
ccagctatttaaattggtatcagcagaaaccagggagagcccctaagctcctga
tctttgctgcatccagtttacaaagtggggtccc
atcaaggttcagtggcagtggatctgggacagacttcactctcaccatcagtag
tctgcaacctgaagattatgcgacttactactgtc
aacagagttacagtactcccatctacacttttggccaggggaccaagctggaga
tcaaacgaactgtggctgcaccatctgtcttcat
cttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcct
gctgaataacttctatcccagagaggccaaagtac
agtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacag
agcaggacagcaaggacagcacctacagcc
tcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacg
cctgcgaagtcacccatcagggcctgagctc
gcccgtcacaaagagcttcaacaggggagagtgt Clone No 871:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcaccatcacttgccaggcgagtcagggcatta
gcaactatttaaattggtatcaacagaaaccagggaaagcccctaagctcctga
tcttcgatgcatccaatttggaatcagaggtccc
atcaaggttcagtggacgtggatctgggacagattttactttctccatcagcag
cctgcagcctgaagatattgcaacatatttctgtca
acagtatgataatttcccgtacacttttggccaggggaccaagctggagatcaa
acgaactgtggctgcaccatctgtcttcatcttcc
cgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctga
ataacttctatcccagagaggccaaagtacagtg
gaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagca
ggacagcaaggacagcacctacagcctcag
cagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctg
cgaagtcacccatcagggcctgagctcgccc
gtcacaaagagcttcaacaggggagagtgt Clone No 880:
gacatccagatgacccagtctccatcctccctggctgcatctgtaggagacaga
gtcaccatcacctgccgggcaagtcagacgatt
gccagttatgtaaattggtatcaacagaaaccagggaaagcccctaatctcctg
atctatgctgcatccagtttgcaaagtggggtcc
catcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagca
gtctgcaacctgaagattttgcatcttacttctgtc
aacagagttacagtttcccgtacacttttggccaggggaccaagctggatatca
aacgaactgtggctgcaccatctgtcttcatcttc
ccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctg
aataacttctatcccagagaggccaaagtacagt
ggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagc
aggacagcaaggacagcacctacagcctca
gcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcct
gcgaagtcacccatcagggcctgagctcgcc
cgtcacaaagagcttcaacaggggagagtgtClone No 881:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcaccatcacttgccgggcaagtcagaccattg
ccagctatgtaaattggtatcagcagaaaccagggaaagcccctaagctcctga
tctatgctgcatccaatttgcaaagtggggtccc
ttcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcag
tctgcaacctgaagattttgcaacttactactgtca
acagagttacagtgtccctcggctcactttcggcggagggaccaaggtggacat
cacacgaactgtggctgcaccatctgtcttcatc
ttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctg
ctgaataacttctatcccagagaggccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacaga
gcaggacagcaaggacagcacctacagcctc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcc
tgcgaagtcacccatcagggcctgagctcgc
ccgtcacaaagagcttcaacaggggagagtgt Clone No 884:
gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaga
gtcaccatcacttgccggtcaagtcagaccattag
cgtctttttaaattggtatcagcagaaaccagggaaagcccctaagctcctgat
ctatgccgcatccagtttgcacagtgcggtcccat
caaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtc
tgcaacctgaagattctgcaacttactactgtcaa
gagagtttcagtagctcaactttcggcggagggaccaaggtggagatcaaacga
actgtggctgcaccatctgtcttcatcttcccgc
catctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaata
acttctatcccagagaggccaaagtacagtggaa
ggtggataacgccctccaatcgggtaactcccaggagagtgtcacagagcagga
cagcaaggacagcacctacagcctcagcag
caccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcga
agtcacccatcagggcctgagctcgcccgtca
caaagagcttcaacaggggagagtgt Clone No 886:
gaaattgtaatgacacagtctccagccaccctgtctgtgtctccaggggaaaca
gccaccctctcctgcagggccagtcagagtgtta
gcagcaacttagcctggtaccaacataaacctggccaggctcccaggctcctca
tccatagtgcatccaccagggccactgggatcc
cagccaggttcagtggcagtgggtctgggacagagttcactctcaccataagca
gcctgcagtctgaagattttgcagtttattactgt
cagcagtataatatgtggcctccctggacgttcggccaagggaccaaggtggaa
atcaaacgaactgtggctgcaccatctgtcttc
atcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgc
ctgctgaataacttctatcccagagaggccaaagt
acagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcac
agagcaggacagcaaggacagcacctacag
cctcagcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtcta
cgcctgcgaagtcacccatcagggcctgagc
tcgcccgtcacaaagagcttcaacaggggagagtgt Clone No 888:
gatattgtgatgacccagtctccactctccctgcccgtcacccctggagcgccg
gcctccatctcctgcaggtctagtcagagcctcctg
cgtactaatggatacaactatttggattggtacctgcagaagccagggcagtct
ccacagctcctgatctatttgggttctattcgggcc
tccggggtccctgacaggttcagtggcagtggctcaggcacagattttacactg
aaaatcagcagagtggaggctgaggatgttgg
ggtttattactgcatgcaatctctacaaacttcgatcaccttcggccaagggac
acgactggagattaaacgaactgtggctgcacca
tctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcctct
gttgtgtgcctgctgaataacttctatcccagagagg
ccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggaga
gtgtcacagagcaggacagcaaggacagca
cctacagcctcagcagcaccctgacgctgagcaaagcagactacgagaaacaca
aagtctacgcctgcgaagtcacccatcaggg
cctgagctcgcccgtcacaaagagcttcaacaggggagagtgtClone No
894:
gaaattgtaatgacacagtctccagccaccctgtctgtgtctccgggggaaaga
gccaccctctcctgcagggctagtcagagtgttg
gcaacaacttagcctggtaccagcagagacctggccaggctcccagactcctca
tctatggtgcgtccaccagggccactggtatcc
cagccaggttcagtggcagtgggtctgggacagagttcactctcaccatcagca
gcctgcagtctgaggattttgcagtttattactgt
cagcagtatgataagtggcctgagacgttcggccaggggaccaaggtggacatc
aagcgaactgtggctgcaccatctgtcttcatc
ttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctg
ctgaataacttctatcccagagaggccaaagtaca
gtggaaggtggataacgccctccaatcgggtaactcccaggagagtgtcacaga
gcaggacagcaaggacagcacctacagcctc
agcagcaccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcc
tgcgaagtcacccatcagggcctgagctcgc
ccgtcacaaagagcttcaacaggggagagtgt I n 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):
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVV
TVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSV
FLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK The
genomic sequence encoding this heavy chain has the
following nucleic acid sequence 



(SEQ ID NO: 177): aat
acctccaccaaqqqcccatcqqtcttccccctqqcaccctcctccaaqaqcacc
tctqqqqqcacaqcqqccctqqqctqcctq
qtcaaqqactacttccccqaaccqqtqacqqtqtcqtqqaactcaqqcqccctq
accaqcqqcqtqcacaccttcccqqctqtccta
caqtcctcaqqactctactccctcaqcaqcqtqqtqaccqtqccctccaqcaqc
ttqqqcacccaqacctacatctqcaacqtqaatc
acaaqcccaqcaacaccaaqqtqqacaaqaqaqttq
gtgagaggccagcacagggagggagggtgtctgctggaagccaggct
cagcgctcctgcctggacgcatcccggctatgcagtcccagtccagggcagcaa
ggcaggccccgtctgcctcttcacccggaggcc
tctgcccgccccactcatgctcagggagagggtcttctggctttttccccaggc
tctgggcaggcacaggctaggtgcccctaaccca
ggccctgcacacaaaggggcaggtgctgggctcagacctgccaagagccatatc
cgggaggaccctgcccctgacctaagcccac cccaaaggccaaactctcca
ctccctca gctcggacaccttctctcctccca gattcca
gtaactcccaatcttctctctg cagaqccca
aatcttqtqacaaaactcacacatqcccaccqtqcccaq
gtaagccagcccaggcctcgccctccagctcaaggcgggacaggtgc
cctagagtagcctgcatccagggacaggccccagccgggtgctgacacgtccac
ctccatctcttcctcag cacctqaactcctqqqq
qqaccqtcaqtcttcctcttccccccaaaacccaaqqacaccctcatqatctcc
cqqacccctqaqqtcacatqcqtqqtqqtqqacq
tqaqccacqaaqaccctqaqqtcaaqttcaactqqtacqtqqacqqcqtqqaqq
tqcataatqccaaqacaaaqccqcqqqaqq
aqcaqtacaacaqcacqtaccqtqtqqtcaqcqtcctcaccqtcctqcaccaqq
actqqctqaatqqcaaqqaqtacaaqtqcaaq
qtctccaacaaaqccctcccaqcccccatcqaqaaaaccatctccaaaqccaaa
q gtgggacccgtggggtgcgagggccacatg
gacagaggccggctcggcccaccctctgccctgagagtgaccgctgtaccaacc
tctgtccctacag qqcaqccccqaqaaccaca
qqtqtacaccctqcccccatcccqqqaqqaqatqaccaaqaaccaqqtcaqcct
qacctqcctqqtcaaaqqcttctatcccaqcq
acatcqccqtqqaqtqqqaqaqcaatqqqcaqccqqaqaacaactacaaqacca
cqcctcccqtqctqqactccqacqqctcctt
cttcctctataqcaaqctcaccqtqqacaaqaqcaqqtqqcaqcaqqqqaacqt
cttctcatqctccqtqatqcatqaqqctctqca
caaccactacacgcagaagagcctctccctgtccccgggtaaatgaI n this
sequence exons are indicated by double underlining.
Furhter, the initial Ser-encoding nucleotides agt
(bold underline) are created as a consequence of the
introduction into the Xhol digested expression vector
of an Xhol digested PCR product encoding the variable
heavy chain site in the IgG expression vector. The
above-discussed VH and VL 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 (Example 1, Section f ) if errors were
identified. The individual expression constructs were
cotransfected with a Flp-recombinase expressing
plasmid into the CHO-FIpIn recipient cell line
(Invitrogen), followed by antibiotic selection of
integrants. The transfections, selection, and
adaptation to serum free culture was performed as
described in Example 1, section g-1 and g-2. The
stably transfected, serum free suspension culture
adapted individual expression cell lines were
cryopreserved in multiple ampoules, to generate a cell
bank of individual antibody producing cell lines.
EXAMPLE 3 I n 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.
Testing of single antibodies Initially, the
neutralizing activity of each antibody was determined
in the PRNT in the presence of complement against RSV
subtype A and B strains as described above in Example
1, section j-2. The EC50 values of a number of the
purified antibodies are shown in Table 8.
Interestingly, while most anti-F antibodies
individually exhibited virus neutralizing activity, no
EC50 values could be determined for the majority of
the anti-RSV protein G antibodies,. This could be
interpreted as indicating that these antibodies are
not capable of neutralizing the vireo individually.
However, subsequent refinement of the assay yielded
EC50 values for clones with G-reactivity as well.
Blank fields indicate that the analysis has not been
performed yet. ND indicates that an EC50 value could
not be determined in the PRNT due to a very low or
lacking neutralizing activity. Table 8 : EC50 values
of purified anti-RSV protein F and protein G
antibodies against RSV subtype A and B.* value from
new determination 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 the
microneutralization test or the PRNT as described in
Example 1, Section j . I n 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. Antibodies 810 and 819 bind to antigenic site
A/II, antibody 818 to site B/I or Fl, antibody 825
binds to a complex epitope overlapping with sites A
and C and antibody 827 binds to another complex
epitope overlapping with site IV (see Table 6).
Anti-F(II) is composed of antibodies obtained from
clones 735, 800, 810, 818, 819, 825, 827, 863, 880,
884 and 894. Anti-F(II) contains multiple binders to
some of the defined antigenic sites: antibodies 810,
819 and 863 binds A/II, antibodies 800 and 818 binds
Fl (or B/I), antibodies 827 and 825 to the complex
epitopes described above, antibodies 735 and 894
belong to unknown cluster (UC)I, antibody 880 to UCII,
and 884 binds to another currently unknown epitope
(see Table 6). As shown in Figure 5, both composition
Anti-F(I) and F(II) were more potent than Palivizumab
with respect to neutralization of RSV strains of both
subtypes.Figure 5 also shows that the combination of
five antibodies (anti-F(I)) appeared to be more potent
than the combination of eleven antibodies
(Anti-F(II)). The anti-F(I) mixture contains some of
the most potent individually neutralizing antibodies
of the different epitope specificities that have been
defined so far. The anti-F(II) mixture contains the
same five highly potent antibodies, but it also
contains additional binders to some of the defined
epitopes and the included antibodies also display a
wider range of neutralizing activity on their own. It
is thus possible that the activity of the highly
potent antibodies becomes diluted in the anti-F(II)
combination due to competition for binding to the
neutralizing epitopes on the F protein. However, since
there potentially are other effects than the
neutralizing effect associated with each individual
antibody, e.g. increased phagocytosis, increased
antibodydependent cellular cytotoxicity (ADCC),
anti-inflammatory effects, complement activation, and
a decreased likelihood of generating escape mutants,
when considered in vivo, this result should not be
taken as an indication that a mixture of five is
better than a mixture of eleven antibodies when used
in vivo. 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 EC50 values (effective
concentrations required to induce a 50 % reduction in
the number of plaques), of additional anti-F antibody
compositions are listed in Table 9. Irrespective of
the exact number of clones in the compositions, the
majority of the tested combinations of Fspecific
antibodies are 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 as described in
Example 1, section j-2. The EC50 values from the
tested anti- G antibody compositions are listed in
Table 9. 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 added to the
composition the potency increased, possibly indicating
a synergistic neutralizing effect between the anti-G
antibodies. Fig. 7 shows an example of the increase in
potency when combining multiple G-specific clones.
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. The neutralization capability was
assessed using either the microneutralization fusion
inhibitionassay as described in Example 1, Section j-4
or the plaque reduction neutralization assay (Example
1, section j-2). Initially, the neutralizing activity
of two antibody mixtures, anti-F(I)G and anti-F(II)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, where antibodies 793, 796, 838 bind to
the conserved region of the G protein, 841, 856 binds
to the GCRR of RSV subtype A and 888 binds to the GCRR
of both subtypes (see Table 6). As shown in Figure 6,
both composition Anti-F(I)G and F(II)G were more
potent than Palivizumab with respect to neutralization
of the RSV Bl strain. Further, the neutralizing
activity of the two mixtures was more or less equal.
Thus, it seems that when the anti-F antibodies are
combined with a number of protein G-specific clones,
the potency difference previously observed between the
two anti-F antibody mixtures is diminished. This may
indicate a general increase in the neutralizing
activity when antibodies that recognize a wide range
of antigens and epitopes on RSV are combined. A large
number of different combinations of both anti-F and
anti-G antibodies have since then been tested in the
PRNT in the presence or absence of complement. EC50
values obtained by this assay in the presence of
active complement are presented in Table 9. 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.
The results and results shown in Tables 7 and 8 also
show that antibodies with naturally high affinities
could repeatedly be obtained from human donors using
the antibody cloning technique of the present
invention. Table 9 : EC50 values 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 EC50 value could
not be determined in the PRNT due to a very low or
lacking neutralizing activity.Power Supply Device The
present invention relates to a power supply device,
particularly for use in maritime oil 



and/or gas production. One or several electrical means
are here arranged on the seabed or at least below sea
level. Such electrical means are for instance gate
valves, chokes, so-called production trees, or the
like, which can be fed and controlled either directly
or via a power supply and control device. With a
corresponding power supply for such means and
apparatuses, the cabling efforts are considerable
because due to electrification the distance, in
particular, between a drilling apparatus or drilling
platform and the corresponding means can be much
larger than in hydraulically operated means. The
present invention improves a corresponding power
supply device such that power supply is also ensured
in the case of reduced cabling efforts for a long
period of time and can also be maintained or repaired
in an easy way. This can be achieved by a power supply
device of claims 1, 3 1 or 33, for example. These
power supply devices are, in certain instances,
distinguished in that a corresponding voltage supply
device is arranged particularly above sea level and is
connected via a first cable connection to the
electrical means and via a second cable connection to
a subsea anode arranged below sea level, the
electrical means having assigned thereto a subsea
cathode for closing the circuit. This means that at
least a section of the closed circuit is formed by
subsea anode and subsea cathode that are spaced apart
from each other. The corresponding "line" between
subsea anode and subsea cathode is here formed by sea
water. A direct current flows between subseaanode and
subsea cathode through the sea water. The subsea anode
can be arranged on the seabed or also on a
corresponding drilling apparatus, such as a tree or
the like, at a distance from the seabed. As for the
electrical means, it is of advantage when said means
is fed not only with voltage or current, but also with
data or signals. This can e.g. be accomplished in that
the first cable connection is a data and voltage
supply cable. One possibility of forming such a data
and voltage supply cable is a coaxial cable. The
corresponding subsea cathode may be connected via a
cable connection to the electrical means, so that it
is arranged spaced apart therefrom. However, it is
also possible to connect the subsea cathode directly
to the electrical means, and it is also possible that
the cathode is part of the electrical means or is
formed at least by a part of a housing of the means.
To be able to replace the subsea anode on site by a
diver or a submarine vehicle, the subsea anode may
comprise a subsea plug means for connection of a
mating plug means on the second cable connection. When
the plug means is disengaged from the mating plug
means, the subsea anode can subsequently be
transported to the sea surface and later a new or
repaired subsea anode can again be secured on site and
connected to the second cable connection. It should
here be noted that such a subsea anode may also
disintegrate due to the electrolysis process in the
course of a few years, this process being per se known
in connection with direct current and aqueous
solutions. To be able to reduce the current density in
the area of the subsea anode in this connection and,
optionally, to be able to vary the subsea anode in its
arrangement at the same time, it may be of advantage
when the subsea anode comprises a series arrangement
of individual anodes, of which at least some are
electrically connected to the second cable connection.
The individual anodes that are here not electrically
connected to the second cable connection may e.g.be
stored as substitute anodes that are able to replace
other individual anodes during repair or exchange, so
that on the whole the power supply device must only be
switched off for such a repair or such an exchange for
a short period of time. The switch-off period is e.g.
needed for electrically connecting one of the
substitute anodes to the second cable connection. It
is also possible to arrange the subsea anode or also
each of the individual anodes for instance directly on
corresponding means of the tree, the drilling
apparatus or the production platform. However, in
order to provide more variability in the arrangement
of the subsea anode, the subsea anode may be
detachably arranged in a support frame. Such a support
frame can e.g. be lowered from the production platform
by means of a lifting device down to the seabed.
Furthermore, the support frame may also be moved by a
submarine vehicle, or the like. This applies by
analogy to a lifting means of a supply vessel for the
production platform. For a simple arrangement of the
individual anodes the support frame for the subsea
anode or each individual anode may comprise a plug-in
receptacle. The anode is inserted in a corresponding
manner into said plug-in receptacle, which operation
may e.g. also be performed by a diver. It is removed
in an analogous way. An embodiment of such a support
frame and particularly of the configuration of a
corresponding plug-in receptacle may be distinguished
in that the support frame comprises at least one
bottom plate and a cover plate spaced apart therefrom,
the plugin receptacle being formed at least in the
cover plate. A corresponding anode will then be
arranged by insertion into the plug-in receptacle
until it stands on the bottom plate. A simple possible
configuration for such a plug-in receptacle can be
seen in the measure that said receptacle is configured
as an insertion opening in the cover plate, said
opening substantially matching the cross section of
the anode. It is here also possible that a
corresponding plug-in receptacle or insertion opening
is also formed in the bottom plate,additional measures
being optionally taken for holding the anode in a
corresponding position. It is further possible that
the bottom plate, for instance, comprises a receiving
recess for a lower end of the anode so that the anode
can thereby be fixed in accurate position by receiving
recess and plug-in receptacle. However, in order not
to be forced to adapt the plug-in receptacle or the
insertion opening very closely to the corresponding
cross-section of the anode and, nevertheless, in order
to be able to support the anode at the side, lateral
guides may be arranged between cover plate and bottom
plate for the anode. A simple example of such lateral
guides are guide rods extending between bottom and
cover plate. These may e.g. be configured as round
rods. To permit an adequate lateral guidance in this
connection, three or more guide rods are normally
used. The corresponding parts of the support frame,
such as bottom plate, cover plate, or the like, are
formed in an advantageous manner from an electrically
non-conductive material or from a material of poor
electrical conductivity, particularly from a plastic
material. An example of such a plastic material is
polyethylene. It might happen, especially in the
vicinity of the drilling platform or the like, that
heavy objects may also fall into the water and
possibly damage subsea anodes arranged near the
drilling platform. To protect said anodes from such
objects that are falling down, the support frame may
comprise a cover arranged above the cover plate. To
ensure protection also against large objects in this
connection, the cover may be a roof-shaped protective
cover tapering towards sea level. This cover may also
be formed from an electrically non-conductive material
or a material of poor electrical conductivity,
particularly from a plastic material.To be able to
connect lifting ropes or cables in an easy manner to
the support frame for lifting the latter, the support
frame may comprise one or several lifting eyelets or
the like. These may also be used for lifting only the
cover if this is needed for arranging or removing the
subsea anode or the individual anodes from the
corresponding plug-in receptacles. The cover can then
again be mounted on the support frame. To optimize
power transmission between subsea anode and subsea
cathode, it must be considered as an advantage when
the individual anodes are arranged side by side in
transverse direction perpendicular to the connection
direction between subsea anode and subsea cathode.
This substantially yields a free electron flow between
anode and cathode. The side-by-side arrangement may
here be such that no anode is arranged in the "shadow"
of another anode with respect to current flow. It is
also possible to arrange the individual anodes in
transverse direction in two or more rows, each in
staggered fashion. This staggered arrangement is also
chosen for avoiding the aforementioned "shadow". An
example of a staggered arrangement is a zigzag
arrangement in, for instance, two transverse rows.
Furthermore, attention should here be paid that the
support frame on the whole is also oriented in
conformity with the subsea cathode, so that the
individual anodes are optimally arranged in the
direction of the subsea cathode. To assign the
corresponding second cable connection to the subsea
anode in a simple way and at the same time, if
necessary, to be able protect it from being pulled,
the support frame may comprise guide and/or strain
relief means for the second cable connection.To
prevent a situation where for each of the individual
anodes a second cable connection is needed between
voltage supply means and individual anode, the second
cable connection may comprise a number of individual
cables for connecting a corresponding number of
individual anodes. A corresponding guide and/or
strain-relief means may here be provided on the
support frame for each individual cable. As for
electrical supply in the maritime oil or gas
production sector, the corresponding means and devices
must be redundant. To ensure such a redundancy also
for the subsea anode, at least one second subsea anode
can be arranged as a redundant anode. This anode may
be provided in accordance with the above-described
subsea anode with individual anodes, support frame,
etc. Likewise, further electrical means with subsea
cathode are also provided as redundant means, so that
there are at least two complete systems, of which one
system is a redundant system. Redundancy may also
encompass the voltage supply means above sea level. To
be able to use both an outside and an inside of the
individual anode for current flow, 



the individual anode may advantageously be configured
as a perforated hollow body. As a rule, the hollow
body need not be sturdy, but may also be formed from a
particularly perforated sheet material. A good
material for such a sheet metal is titanium on account
of its corrosion resistance. To permit maximum
protection of the anodes even in acid or base
electrolysis processes, such titanium sheets or also
other sheet materials are provided with at least one
coating of metal mixed oxide. The shape of the
corresponding individual anodes may be round,oval, but
also angular in cross section. The above-mentioned
plug-in receptacles or insertion openings are formed
with a corresponding cross-section. A simple
embodiment of a corresponding guide means may be seen
in the feature that the cover plate and/or the cover
comprises laterally open guide slots for each
individual cable for each individual anode. The
individual cables are inserted into the guide slots
from the open side and are guided in said slots. It is
also possible to lock the individual cables in the
guide slots by corresponding means so that the
individual cables are prevented from exiting out of
the guide slots. The corresponding strain relief means
may be formed in that the bottom plate for each
individual cable has assigned thereto an individual
anode of a particularly eyelet-shaped strain-relief
receiving means. The individual cables are then
running from the guide slots downwards to the
strain-relief receiving means, with corresponding
strain loads being passed through the cables to the
support frame, so that no stresses or bending moments
occur on the upper anode terminals or subsea plug
means. With the eyelet-shaped configuration of the
strain-relief receiving means it may further turn out
to be advantageous when the individual cable comprises
an outer cast-on thickening that upon insertion into
the strain-relief receiving means and after tightening
is anchored there. A strain relief that is operative
for many years is thereby accomplished, and no further
tools are needed for assembly or detachment. It is
possible that parts of the support frame are formed
from electrically conductive material. To electrically
insulate said parts as well, all of the electrically
conductive parts of the support frame may comprise at
least one insulating and corrosion-resistant surface
coating. It is also possible that several coatings are
applied, said coatings being e.g. made from epoxy
resin. Systems are known in oil and gas production, in
the case of which not only an electrical means is fed,
but a plurality of said means are arranged in parallel
or in series relative tothe first cable connection. To
be able to feed all of said electrical means
accordingly, each of the electrical means may have
assigned thereto a subsea cathode. Thus the invention
provides a power supply device that can be installed
and maintained easily. For instance, individual anodes
can be replaced easily by a diver or a submarine
vehicle, particularly in the case of deep-sea
applications. At the same time it is possible
according to the invention to store substitute anodes
in the support frame, which substitute anodes can be
made operative rapidly. This can be done on the one
hand in that for instance an individual cable is
switched from one individual anode to another
individual anode. On the other hand, it is also
possible that already one or a plurality of the
substitute anodes are also electrically connected with
an individual cable and a corresponding power supply
must just be activated. In this connection no diver or
a submarine vehicle is required. As for a possible
endangerment of a diver by the current flow, attention
must also be paid that the system is switched off when
a diver is working near the support frame or the
subsea anodes. However, in order to ensure that there
is no or only a minor risk for a diver in the case of
a system that is still operating, a maximum current
density can be fixed for the individual anodes. The
support frame and the subsea anodes with the
individual anodes should always be oriented
accordingly relative to the subsea cathode to ensure a
current flow that is as high as possible by way of a
free electron flow. The corresponding individual
anodes are held for orientation and attachment by the
cover plate and optionally also the bottom plate, the
individual anodes being inserted into corresponding
plug-in receptacles or insertion openings. These
surround the individual anodes in an upper portion,
the lateral guides being further suited for centering
and positioning operations. Nevertheless, this permits
an easy replacement without the use of tools under
water.It is self-evident that both the plates and the
remaining parts of the support frame, such as a cover
or the like, may be provided for the purpose of a
further stiffening measure with stiffening ribs. When
the individual cables are mounted, the corresponding
guide slots are first of all inserted from the open
side, and possibly locked in the guide slots. The
individual cables are then running from the guide
slots towards the strain-relief receiving means, the
cables being inserted into said means and then
tightened with the possibly cast-on thickened portions
and anchored therein. Other assemblies of the
individual anodes or also other structures of the
support frame are possible. For instance, in a further
embodiment, the support frame above the bottom plate
may comprise electrically insulating carriers with
recesses for a particularly form-fit reception of the
individual anodes. The cover plate can thereby be
omitted, and instead of this the recesses of the
carriers directly form corresponding plug-in
receptacles for the individual anodes. They can be
removed without difficulty from said receptacles for
the purpose of replacement or repair. Also with such a
construction of a support frame, several rows of
individual anodes with a corresponding staggered
arrangement are possible. It is also possible to use
such a support frame only for a small number of
individual anodes, for instance one, two, three, four,
five or six. Particularly with such a support frame of
a reduced size and with a reduced number of individual
anodes, in order to prevent the frame from being moved
by movements or streams of the sea water, a ballast
means may be assigned to the support frame. Such a
means may comprise inserted concrete weights or also
concrete directly cast in by means of reinforced
concrete mesh. Furthermore, it is possible that
ballast weights are secured with the support frame in
another way, for instance at the side. The
ballastweights, particularly those of concrete, may be
prefabricated and secured in a desired number to the
support frame, inserted thereinto or assigned to the
support frame in another way. A simple possibility of
forming corresponding recesses particularly for
receiving the individual anodes in form-fit fashion
may be seen in that the recess is formed by carriers
arranged in parallel with one another. This can e.g.
be accomplished in that each carrier is provided at
the side oriented towards the other carrier with a
partial recess that has assigned thereto a
corresponding further partial recess in the other
carrier. The two partial recesses jointly form a
recess for the form-fit reception of the individual
anode. The individual anode can particularly be pulled
upwards out of said recesses or partial recesses and
replaced by another one. Apart from the use of a
ballast means, in order to secure the support frame,
for instance, to a drilling structure or assembly such
as a tree or the like, the support frame may comprise
one or several holding eyelets. These can be fastened
via cables, chains, or the like, to the production
platform. A subsea cathode that is e.g. formed at
least by a part of a housing of the electrical means
has already been described above. Said cathode is
arranged in a correspondingly electrically insulated
manner relative to the remaining members of the
electrical means and connected via an inner cabling to
electronic or electrical members existing in the
electrical means. However, it is also possible that
the subsea cathode is arranged spaced apart from the
electrical means and connected thereto via a
connection cable. As a result, it is possible to
orient the subsea cathode independently of the
arrangement of the electrical means relative to the
subsea anode and, optionally, to fasten the subsea
cathode to a production platform, a tree or the
like.When such a drilling structure comprises a
covering for repelling nets or the like, it is also
possible that the subsea cathode is arranged on or in
such a cover of a drilling structure or also
integrated into said cover. To be able to pass the
connection cable between subsea cathode and electrical
means in a simple way through the cover, said cover
may comprise a passage opening for the connection
cable or at least for a plug-in means of the
connection cable and the subsea cathode can be
fastened particularly detachably in an electrically
insulated manner to an outside of the cover. To
electrically insulate the subsea cathode in a simple
way relative to the cover, the subsea cathode may be
arranged on a support means of electrically insulating
material. A simple configuration for such a support
means may be seen in the measure that said means
comprises a plate arranged on the outside of the cover
and, optionally, spacer elements projecting therefrom
towards the subsea cathode. The spacer elements keep
the subsea cathode spaced apart from the outside of
the cover and relative to the plate of the support
means. A subsea cathode of a simple configuration may
be distinguished in this connection in that it is
configured substantially in the form of a plate as a
cathode plate. Said plate extends substantially in
parallel with the outside or the plate of the support
means. To be able to connect the cathode plate in a
simple way to the connection cable and the
corresponding plug means, a mating plug means may be
arranged or configured on a back side of the cathode
plate that is oriented towards the passage opening of
the cover. A material that is particularly
corrosion-resistant when used in sea water is e.g. a
coppernickel- iron alloy for the cathode plate.To
realize a connection between cathode plate and mating
plug means in an easy manner, at least an extension,
which consists particularly of titanium, may be
arranged between mating plug means and cathode plate
and has the corresponding mating plug means connected
thereto. The plate of the support means and also the
spacer elements may be made from a 



plastic material such as polyethylene or the like. The
spacer elements may particularly be formed as plastic
sleeves from said material. The invention further
relates to a subsea anode for such a power supply
device with the above-mentioned features. An
advantageous embodiment of the invention will now be
explained in detail with reference to the figures
attached in the drawing, of which: Fig. 1 is a
schematic illustration of a power supply device
according to the invention for a production platform;
Fig. 2 is a side view of a subsea anode; Fig. 3 is a
view taken from direction "X" of the subsea anode
according to Fig. 2; Fig. 4 is a top view on a subsea
anode without cover; Fig. 5 is a perspective top view
from above on a further embodiment of a subsea anode;
Fig. 6 is a side view of the subsea anode according to
Fig. 5; Fig. 7 is a front view of the subsea anode
according to Fig. 5;Fig. 8 is a schematic illustration
of a subsea cathode according to an embodiment of the
invention; Fig. 9 is a longitudinal section through
the subsea anode according to Fig. 8; Fig. 10 is an
enlarged illustration of detail "Y" of Fig. 9; and
Fig. 11 is a top view on the subsea anode according to
Fig. 8. Fig. 1 shows a power supply device 1 of the
invention which is used in maritime oil and/or gas
production, for instance in a production platform or
drilling apparatus 13 which is arranged in part above
sea level 37. A voltage supply means 3 is arranged on
the production platform. Said means is connected via a
first cable connection 4 and first line connection 35,
respectively, to an electrical means 2 via a subsea
connector 67 below the sea level 37. The electrical
means 2 is particularly arranged on the seabed 12. A
subsea anode 6 is also arranged on the seabed 12 or at
the drilling apparatus 13 or production platform. Said
anode is also connected to the voltage supply means 3
via a second cable connection 5. The subsea anode 6 is
spaced apart from the electrical means 2, with a
subsea cathode 7 being assigned to said means. The
subsea cathode may be formed at least by a part of a
housing 9 of said means. The spaced-apart arrangement
of subsea anode 6 and subsea cathode 7 results in a
circuit section 39 in which electron conduction occurs
through the seawater between anode and cathode. On the
whole, the second cable connection 5 and said circuit
section 39 form a second line connection 36, the first
and second line connection 35, 36 forming a closed
circuit 38. The subsea anode 6 comprises a subsea plug
means 10 which can be brought into engagement with a
corresponding mating plug means 11 on the second cable
connection 5 for electrical connection. It should here
be noted that the second cableconnection 5 may be
equipped, especially in the area of the subsea anode
6, with a plurality of individual cables 31, see also
Fig. 3, of which each may have a corresponding mating
plug means 11. The first cable connection 4 may e.g.
be configured as a data and voltage supply cable 8,
preferably as a coaxial cable. Current flow between
subsea anode 6 and subsea cathode 7 takes place in
connection direction 27 between said two members.
According to Fig. 1 the electrical means 2 can serve
power regulation and communication with at least one
or also several downstream control modules 6 1 which
are provided on site for controlling corresponding
means, such as chokes, gate valves, production trees,
or the like. As a rule, the electrical means 2 and
also the control module 6 1 are provided at the top on
their housing with a lifting pin 62 by which the
corresponding means can be transported, for instance,
by means of a remote-controlled submarine vehicle, or
the like. The corresponding subsea anode 6 comprises a
support frame 16 (see also the subsequent figures) in
which a number of individual anodes 14, 15 are
arranged. The support frame comprises a cover 23 which
as a protective cover 24 protects the individual
anodes 14, 15 against objects, or the like, that are
falling down. At lateral ends the support frame
comprises holding eyelets 46 which are fastened via
holding ropes or holding chains directly to the
drilling apparatus 13 or also to a distributor means
68. The distributor means 68 itself may be fastened to
the drilling apparatus 13 or also accordingly to the
seabed 12. The distributor means 68 is provided at one
side with an entry for the second cable connection 5
and at the other side with corresponding individual
cables 3 1 for connection of each individual anode 14,
15.In Fig. 1 and in the further figures, like parts
are each provided with like reference numerals and are
described in part only in connection with one figure.
As for the electrical means 2 or the control modules
61, it should be noted that these have arranged
therein corresponding electrical and/or electronic
components 60. Fig. 2 is a side view of the subsea
anode 6 with support frame 16 according to Fig. 1. The
support frame 16 comprises, for instance, two parallel
longitudinal carriers 65 and two transverse carriers
63 connecting the same at their ends. At the
connection points of longitudinal and transverse
carriers 65, 63, vertical carriers 64 are arranged
that at their upper ends extend in oblique fashion and
serve the support of the protective cover 24.
Furthermore, said vertical carriers are provided at
their ends with lifting eyelets 25 which serve to lift
the support frame on the whole, see the corresponding
lifting eyelet of the protective cover 24, so as to
lift the cover. The corresponding support frame may
also be secured to the drilling apparatus 13 in Fig.
1. Furthermore, it is possible to put the support
frame directly on the seabed 12. In this connection a
so-called "mud mat" may e.g. be provided for the
support frame. This is a slab cast from concrete on
the seabed. The various individual anodes 14, 15 may
have different cross-sections; see e.g. Fig. 4. As an
example, a circular cross-section and a rectangular
cross-section are shown. Other cross-sections are also
possible, for instance oval, polygonal, triangular
crosssections, or the like. The individual anodes 14,
15 are detachably secured in the support frame 16.
They are inserted into plug-in receptacles 17 (see
Figs. 2 to 4) which are shaped in the form of
insertion openings 20 in an upper cover plate 19. The
individual anodes 14, 15 are projecting in part
upwards beyond the cover plate 19, the corresponding
subsea plugmeans 10 being particularly arranged at the
upper end of the individual anodes, see Fig. 3. Said
means is electrically connected according to Fig. 3 to
a respective individual cable 3 1 of the second cable
connection 5 via corresponding mating plug means 11;
see also Fig. 1. The individual anodes 14, 15 are
arranged such that they are arranged side by side in
transverse direction 26, see Fig. 4, of the support
frame 16 and the cover plate 19, respectively, the
transverse direction 26 extending in a direction
perpendicular to the connection direction 27; see Fig.
1. The individual anodes 14, 15 are arranged in the
illustrated embodiment in a first row 28 and a second
row 29 (see Fig. 4), individual anodes of the various
rows being arranged in staggered fashion relative to
one another. As a result, none of the individual
anodes of the first row 28 is arranged in the "shadow"
of individual anodes of the second row 29 in the
direction towards electrical means 2. Other
arrangements of the individual anodes are also
possible in less or more rows, for example. For the
further guidance and also support of the individual
anodes 14, 15 (see particularly Figs. 2 and 4) lateral
guides 11 extend between bottom plate 18 and cover
plate 19 in the form of particularly round guide rods
22. In the illustrated embodiment six of said guide
rods 22 are spaced apart at equal distances along the
circumference of an individual anode. It is also
possible to use a greater or smaller number of such
guide rods 22 per individual anode. The cover plate 19
has formed therein laterally open guide slots 33 which
are part of a guide/strain relief means 30. A blocking
means assigned to each guide slot for holding a
corresponding individual cable 3 1 in the interior of
the guide slot 33 is not illustrated for
simplification.As can further be seen in Fig. 2, the
bottom plate 18 is spaced apart from the cover plate
19; further struts of the support frame 16 that are
shaped in the form of ribs or other shapes are here
not shown for the sake of simplification. These may
e.g. be arranged below the bottom plate 18, between
bottom plate 18 and cover plate 19 or also between the
vertical carriers 64. As can particularly be seen in
Figs. 2 and 3, the individual anodes 14, 15 extend
substantially between cover and bottom plate 19, 18
and partly project beyond the cover plate 19 upwards
particularly with their subsea plug means 10. The
individual anodes 14, 15 are formed from a perforated
sheet material as hollows bodies 22, titanium being
usable for the corresponding material. These have a
coating of metal mixed oxide or the like. As can
further been seen in the illustration shown in Fig. 3,
the cover 23 forms an upwardly tapering roof-shaped
protective cover 24. For instance, in the case of
objects falling down from the drilling apparatus 13,
said cover prevents the objects from directly hitting
on the individual anodes 14, 15. According to Figs. 2
to 4 the bottom plate 18 has assigned thereto, as a
further member of the guide/strain relief means 30, a
strain-relief receiving means 34 configured
substantially in the form of a sleeve. Such a
receiving means is provided for each individual anode
and extends obliquely upwards towards individual anode
and is arranged accordingly underneath an associated
guide slot 33. An individual cable 3 1 according to
Figs. 2 to 4 is normally inserted into the laterally
open guide slot 33 and locked there. The individual
cable is then guided further to the strain-relief
receiving means 34, inserted thereinto and tightened
there particularly with a thickened portion arranged
on the outside of the individual cable. The individual
cable then extends from the strain-relief receiving
means 34 up to e.g. the distributor means 68. Free
ends of the individual cable 3 1 with corresponding
mating plug means 11 are then electricallyconnected to
the guide slots 33 with the subsea plug means 10 at
the upper end of each 



individual anode 14, 15. Figs. 5 to 7 show a further
embodiment of a subsea anode 6 with corresponding
support frame 16. Said subsea anode 6 has smaller
dimensions and serves to receive two individual anodes
14, 15 constructed in accordance with the individual
anodes of the preceding embodiment. The corresponding
support frame 16 comprises transverse and longitudinal
carriers 63, 65 as well as oblique carriers 69
obliquely converging towards one another.
Corresponding guide/strain relief means 30 and also
holding eyelets 46 are arranged on the longitudinal
carriers 65; these have already been described in
connection with the embodiment according to Figs. 2 to
4. In the area of their upper ends the oblique
carriers 69 comprise a corresponding protective cover
24 as cover 23, lifting eyelets 25 being also arranged
in said area for lifting the protective cover 24 or
for lifting the support frame 16 on the whole. In
contrast to the embodiment according to Figs. 2 to 4
the subsea anode 6 according to Figs. 5 to 7 has no
cover plate; instead of such a plate, the individual
anodes are detachably held by carriers 40, 4 1, 42 and
43. The carriers 40, 4 1 surround an upper section of
each individual anode and are arranged in parallel
with each other. The carriers 42 and 43 (see e.g. Fig.
7) surround a lower section of each individual anode
and they are also arranged in parallel with each
other. A recess 44 is formed between each carrier pair
40, 4 1 and 42, 43, respectively, a corresponding
partial recess being formed in each of the carriers
40, 4 1 and 42, 43, respectively. These serve to
receive the individual anodes 14, 15 in form-fit
fashion.By analogy with the embodiment according to
Figs. 2 to 4, the individual anodes may stand with
their lower end on a corresponding bottom plate 18 or
also on a lower transverse profile 70 of the carriers
42, 43. The electrical connection between individual
cables 3 1 and individual anodes 14, 15 is in the
embodiment of Figs. 5 to 7 by analogy with the
embodiment according to Figs. 2 to 4 . However, since
only two individual anodes are used in the embodiment
of Figs. 5 to 7 and the individual cables are supplied
to each anode from opposite sides (see Fig. 6) of the
support frame 16, guide slots 33 are for instance
omitted (see Fig. 4). To electrically insulate the
individual anodes with respect to one another and also
with respect to metal parts of the support frame 16,
the corresponding carriers 40 to 43 or also bottom and
cover plate 18, 19 are made from a material that is
electrically nonconductive as a rule. Such a material
is e.g. a plastic material such as polyethylene, or
the like. It should here additionally be noted that
also in the subsea cathode 7 a corresponding
electrical insulation with respect to the electrical
means 2 is provided by materials that are electrically
non-conductive in a similar way. The electric circuit
is here e.g. established by a cable connection between
subsea cathode 7 and electrical and/or electronic
components inside the electrical means 2. The
protective cover 24 is normally of such an
electrically non-conductive material to prevent any
possible endangerment of a diver by current flow. In
the embodiment shown in Figs. 5 and 7 it is also
possible that the corresponding protective cover (see
e.g. Fig. 7) is made from protective plates that are
foldably or pivotably arranged also without the use of
tools so as to permit access to the individual anodes
14, 15.The support frame 16 of the embodiments
normally comprises carriers of steel that are
provided, particularly repeatedly, with a
corrosion-resistant coating of e.g. epoxy resin. To
make especially the embodiment shown in Figs. 5 to 7
heavy in an adequate way so as to prevent displacement
in case of collisions or streams, the support frame 16
comprises a ballast means 45. This means can e.g. be
arranged in the bottom area between longitudinal and
transverse carriers. Examples of such ballast means
are inserted concrete weights, concrete directly cast
in by means of reinforced concrete mesh, ballast
weights adapted to be fastened to the support frame,
or the like. Figs. 8 to 11 show a further embodiment
of a subsea cathode 7. Said cathode is spaced apart
from the electrical means 2 and is connected to the
means via a connection cable 49. The subsea cathode is
e.g. part of a cover 47 of a drilling structure or
apparatus 13, arranged on said cover 47 or also
integrated thereinto. Such a cover 47 serves to repel
nets, or the like, which might get into contact with
the drilling apparatus 13 and get stuck there. Fig. 8
shows part of such a cover 47, the subsea cathode 7
being arranged on an outside 52 of the cover 47. To
connect the subsea cathode 7 to the connection cable
49, the cover 47 comprises a passage opening 48; see
particularly Fig. 9. The connection between connection
cable 49 and subsea cathode 7 is established by
analogy with the connection of the individual cable 3
1 to the individual anodes 14, 15 via corresponding
plug means and mating plug means 50, 56. To arrange
the subsea cathode 7 on the outside 52 of the cover
47, a corresponding support means 5 1 is provided.
Said means comprises a plate 53 and spacer elements 54
projecting therefrom in the direction of the subsea
cathode 7. Spacer elements 54 and plate 53 are made
from an electrically insulating material. The spacer
elements 54 may be formed as distance sleeves 59 made
of plastics, the subsea cathode 7 beingtightened by
means of corresponding screws in the plate 53. The
plate 53 itself is fastened via further fastening
means to the outside 52 of the cover 47. In the
illustrated embodiment the subsea cathode 7 is
configured as a substantially rectangular cathode
plate 55; see Figs. 8 and 11. This plate is held at
its ends via the spacer sleeves 59 to be spaced apart
from the plate 53 and fixed there. On the back side 58
the cathode plate 55 comprises an extension 57 which
is partly made from the same material of the cathode
plate 55 and partly from, for instance, titanium. The
corresponding mating plug means 56 via which the
connection of the connection cable 59 is established
is connected to said extension 57. In the area of the
extension 57 the plate 53 comprises an opening which
is in communication with the corresponding passage
opening 48 in the cover 47. A copper-nickel-iron alloy
may be used as a material for the subsea cathode 7 in
all embodiments. Furthermore, it should be noted that
the geometrical shape of the cathode plate 55 is only
by way of example and other geometrical shapes can of
course be used, e.g. circular, square, oval, polygonal
or the like. Attention should also be paid that
corresponding subsea cathodes 7 according to Figs. 8
to 11 may be provided for each individual electrical
means 2 or also for two, three or more electrical
means 2. The corresponding arrangement and number
depend on the power to be transmitted, each electrical
means 2 having normally assigned thereto a subsea
cathode 7 and cathode plate 50, respectively. It
should further be noted that for reasons of redundancy
two independent systems of electrical means 2 are
normally provided with corresponding control modules
61. This applies by analogy also to the arrangement of
the subsea anodes 6 and subseacathodes 7, so that for
instance in the case of two independent groups of
electrical means 2, two subsea anodes 6 are also used
as well as subsea cathodes 7 assigned to each
electrical means 2 of the two groups. While the
invention may be susceptible to various modifications
and alternative forms, specific embodiments have been
shown by way of example in the drawings and have been
described in detail herein. However, it should be
understood that the invention is not intended to be
limited to the particular forms disclosed. The
invention is to cover all modifications, equivalents,
and alternatives falling within the spirit and scope
of the invention as defined by the following appended
claims. Additionally, usage of the term "present
invention" or "invention" generally refers to
exemplary embodiments of the claimed invention and, as
such, subsequent descriptors are not necessarily
requirements for every embodiment encompassed by the
claims of this application.Claims 1. A power supply
device ( 1) for at least one electrical means (2)
arranged below sea level, for instance a power supply
and control device, or the like, used in maritime oil
and/or gas production, comprising a voltage supply
means (3) particularly provided above sea level (37),
which is connected via a first cable connection (4) to
the electrical means (2) and via a second cable
connection (5) to a subsea anode (6), the electrical
means (2) having assigned thereto a subsea cathode (7)
for closing the circuit (38). 2. The power supply
device according to claim 1, characterized in that the
first cable connection (4) is a data and voltage
supply cable (q) . 3. The power supply device
according to claim 1 or 2 , characterized in that the
first cable connection (4) is a coaxial cable. 4. The
power supply device according to any one of the
preceding claims, characterized in that the subsea
cathode (7) is directly connected to the electrical
means (2). 5. The power supply device according to any
one of the preceding claims, characterized in that the
subsea cathode (7) is formed as part of the electrical
means (2) and particularly at least in part by a
housing (9) of the means. 6 . The power supply device
according to any one of the preceding claims
characterized in that the subsea anode (6) comprises a
subsea plug means (10) for connection of a mating plug
means ( 11) to the second cable connection (5). 7. The
power supply device according to any one of the
preceding claims, characterized in that the subsea
anode (6) is arranged on the seabed (12) and/or at a
production platform (13) for oil/gas production.8. The
power supply device according to any one of the
preceding claims, characterized in that the subsea
anode (6) comprises a series arrangement of individual
anodes (14, 15), of which at least some are
electrically connected to the second cable connection
(5). 9. The power supply device according to any one
of the preceding claims, characterized in that the
subsea anode (6) is detachably arranged in a support
frame (16). 



10. The power supply device according to any one of
the preceding claims, characterized in that the
support frame (16) comprises a plug-in receptacle (17)
for each subsea anode (6) or each individual anode
(14, 15), respectively. 11. The power supply device
according to any one of the preceding claims,
characterized in that the support frame (16) comprises
at least one bottom plate (18) and a cover plate (19)
spaced apart therefrom, the plug-in receptacles (17)
being formed at least in the cover plate (19). 12. The
power supply device according to any one of the
preceding claims, characterized in that the plug-in
receptacles (17) are formed as insertion openings (20)
substantially corresponding to the cross section of
the respective anode. 13. The power supply device
according to any one of the preceding claims,
characterized in that lateral guides (21) are arranged
for the respective anode (6, 14, 15) between cover
plate (19) and bottom plate (18). 14. The power supply
device according to any one of the preceding claims,
characterized in that the lateral guides (21) are
formed as guide rods (22) extending between bottom
plate and cover plate.15. The power supply device
according to any one of the preceding claims,
characterized in that bottom and/or cover plate (18,
19) are made from electrically nonconductive material
or from a material of poor electrical conductivity,
particularly from a plastic material. 16. The power
supply device according to any one of the preceding
claims, characterized in that the support frame (16)
has a cover (23) arranged above the cover plate (19)
for protecting the anodes (6, 14, 15). 17. The power
supply device according to any one of the preceding
claims, characterized in that the cover (23) is a
roof-shaped protective cover (24) tapering towards sea
level (37). 18. The power supply device according to
any one of the preceding claims, characterized in that
the support frame (16) comprises one or several
lifting eyelets or the like. 19. The power supply
device according to any one of the preceding claims,
characterized in that the individual anodes (14, 15)
are arranged side by side in transverse direction (26)
perpendicular to the connection direction (27) between
subsea anode (6) and cathode (7). 20. The power supply
device according to any one of the preceding claims,
characterized in that the individual anodes (14, 15)
are each arranged in transverse direction (26) in two
or more rows (28, 29) in staggered fashion. 2 1. The
power supply device according to any one of the
preceding claims, characterized in that the support
frame (16) comprises guide and/or strain relief means
(30) for the second cable connection (5).22. The power
supply device according to any one of the preceding
claims, characterized in that the second cable
connection (5) comprises a number of individual cables
(31) for the connection of a corresponding number of
individual anodes (14, 15). 23. The power supply
device according to any one of the preceding claims,
characterized in that at least a second subsea anode
(6) is arranged as a redundant anode. 24. The power
supply device according to any one of the preceding
claims, characterized in that the individual anode
(14, 15) is formed as a perforated hollow body (32).
25. The power supply device according to any one of
the preceding claims, characterized in that the
individual anode (14, 15) is substantially formed from
a particularly perforated sheet material. 26. The
power supply device according to any one of the
preceding claims, characterized in that the sheet
material comprises a coating of metal mixed oxide. 27.
The power supply device according to any one of the
preceding claims, characterized in that the cover
plate (19) and/or the cover (23) comprise(s) laterally
open guide slots (33) for each individual cable (31)
of each individual anode (14, 15). 28. The power
supply device according to any one of the preceding
claims, characterized in that a particularly
eyelet-shaped strain-relief receiving means (34) is
assigned as a strain relief means to the bottom plate
(8) for each individual cable (31) of each individual
anode (14, 15).29. The power supply device according
to any one of the preceding claims, characterized in
that all of the electrically conductive parts of the
support frame (16) have at least an insulating and
corrosion-resistant surface coating. 30. The power
supply device according to any one of the preceding
claims, characterized in that in a parallel or serial
arrangement of a plurality of electrical means (2)
relative to the first cable connection (4), each of
said electrical means (2) has assigned thereto a
subsea cathode (7). 3 1. The power supply device
according to any one of the preceding claims,
characterized in that the support frame (16) above the
bottom plate (18) comprises electrically insulating
carriers (40, 4 1; 42, 43) with recesses (44) for
receiving the individual anodes (14, 15) in a
particularly form-fit manner. 32. The power supply
device according to any one of the preceding claims,
characterized in that the recesses (44) are formed by
two carriers (40, 4 1; 42, 43) arranged in parallel
with each other. 33. The power supply device according
to any one of the preceding claims, characterized in
that a ballast means (45) is assigned to the support
frame (16). 34. The power supply device according to
any one of the preceding claims, characterized in that
the support frame (16) comprises one or a plurality of
holding eyelets (46). 35. The power supply device
according to any one of the preceding claims,
characterized in that the subsea cathode (7) is
arranged spaced apart from the electrical means (2)
and connected thereto via a connection cable (49).36.
The power supply device according to any one of the
preceding claims, characterized in that the subsea
cathode (7) is arranged on or in a cover (47) of a
production platform (13) or, in particular, is
integrated thereinto. 37. The power supply device
according to any one of the preceding claims,
characterized in that the cover (47) has a passage
opening (48) for the connection cable (49) or at least
for a plug means (50) of the connection cable and the
subsea cathode (7) is fastened in electrically
insulated fashion, particularly detachably, to an
outside (52) of the cover (47). 38. The power supply
device according to any one of the preceding claims,
characterized in that the subsea cathode (7) is
arranged on a support means (51) of electrically
insulating material. 39. The power supply device
according to any one of the preceding claims,
characterized in that the support means (51) comprises
a plate (53) arranged on the outside (52) of the cover
(47) and optionally spacer elements (54) projecting
therefrom towards the subsea cathode (7). 40. The
power supply device according to any one of the
preceding claims, characterized in that the subsea
cathode (7) is configured substantially in the form of
a plate as a cathode plate (55). 4 1. The power supply
device according to any one of the preceding claims,
characterized in that a mating plug means (56) is
arranged on a back side (58) of the cathode plate (55)
oriented towards the passage opening (48) of the cover
(47). 42. The power supply device according to any one
of the preceding claims, characterized in that the
cathode plate (55) is formed from a copper-nickel-iron
alloy.43. The power supply device according to any one
of the preceding claims, characterized in that at
least an extension (47) consisting particularly of
titanium is arranged between mating plug means (56)
and cathode plate (55). 44. The power supply device
according to any one of the preceding claims,
characterized in that the spacer elements (54) are
configured as plastic sleeves (59). 45. A power supply
device for maritime oil/gas production, comprising at
least one electrical means (2) arranged below sea
level, a first line connection (35) and a second line
connection (36) between a voltage supply means (3)
arranged particularly above sea level and the
electrical means (2), at least one line connection
(35, 36) below sea level comprising an open partial
connection between a subsea anode (6) assigned to the
voltage supply means (3) and a subsea cathode (7)
assigned to the electrical means (2). 46. The power
supply device according to claim 45, characterized in
that the line connections (35, 36) are configured,
except for the open partial connection (39), as cable
connections (4, 5). 47. A power supply device (1) for
maritime oil and/or gas production, comprising a
closed circuit (38) which includes at least one
electrical means (2) arranged below sea level (37) and
a voltage supply means (3) arranged particularly above
seal level, the circuit (38) below sea level (37)
comprising at least one open circuit section (39)
formed by subsea anode (6) and subsea cathode (7)
arranged in spaced-apart relationship. 48. The power
supply device according to claim 47, characterized in
that the closed circuit (38) is formed outside the
open circuit section (39) by first and second cable
connections (34, 35) between voltage supply means (3)
and electrical means (2). 49. A subsea anode for a
power supply device according to any one of the
preceding claims. 


