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Constructs comprising single variable domains and an Fe portion derived from IgE.

The present invention relates to protein and polypeptide constructs that comprise
single variable domains that are linked to an Fc portion.

In particular, the invention relates to such constructs that comprise immunoglobulin
single variable domains that are linked to an Fc portion that is derived from IgE (as further
described herein). The immunoglobulin single variable domains may for example be a domain
antibody (or an immunoglobulin variable domain that is suitable for use as a domain
antibody), a single domain antibody (or an immunoglobulin variable domain that is suitable
for use as a single domain antibody), a "dAb" (or an immunoglobulin variable domain that is
suitable for use as a dAb) or a Nanobody (as defined herein, and including but not limited to a
Van sequence); or any suitable fragment of any one thereof.

The invention also relates to polypeptide chains that form part of such constructs
and/or that can be used to form such constructs.

The invention further relates to nucleotide sequences and nucleic acids that encode or
can be used to express such constructs or polypeptide chains; to methods for producing such
constructs and polypeptides chains; to compositions (and in particular pharmaceutical
conpositions) that comprise such constructs or polypeptide chains; and to uses of such
constructs, polypeptide chains or compositions.

Other aspects, embodiments, uses, applications and advantages of the invention will
become clear from the further disclosure herein.

It is also known that single variable domains can be linked to Fc portions. For
example, as described in EP 0 698 097 and in Hamers-Casterman et al. (Nature 1993, June 3;
363 (6428): 446-8), the naturally occurring “heavy chain antibodies™ from Camelidae
comprise naturally occurring single variable domains (called “Vyy domains™) that are linked
via a hinge region to an Fe¢ portion. Interestingly, as further described in these references,
these heavy chain antibodies lack the Cyl domain that is present in conventional 4-chain
antibodies, with the Vyy being directly linked — via the hinge — to the Cy2 domain of the Fc
portion.

EP 0 698 097 and its divisional application EP 1 621 554 also describe that Vun
domains can be linked to a human Fe portion. Reference is for example also made to WO
04/041862 which describes a fusion of a Nanobody against human TNF to the Cy! deleted Fe
portion of human IgG1l.
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WO 04/068820 describes so-called “dAb’s” that are linked to an effector group. The
examples given are constructs that comprise dAb’s linked to the Fc of IeG1.

WO 02/056910 also describes constructs in which binding domains that include at
least one immunoglobulin variable region polypeptide are linked, via a suitable linker, to
Cy2/Cy3 constant regions. In particular, the Cy2 and Cy3 regions of human IgG or human
IgA are mentioned. The immunoglobulin variable region polypeptide may be all or a portion
or fragment of heavy chain or light chain V-region, provided it is capable of specifically
binding an antigen. It should however be noted that in the examples of WO 02/056910, the
immunoglobulin variable region polypeptide is comprised of an ScFv fragment (in which the
antigen binding site is formed jointly by the Vy and V| domains that form the ScFv
fragment).

The constructs described in these references all comprise two polypeptide chains, in
which each polypeptide chain comprises one single variable domain that is linked, usually via
a suitable hinge region or linker, to two constant domains that, in the final construct, form the
Fe portion. These constructs bind to the intended antigen via the two antigen-binding sites that
are present on each of the single variable domains.

It is commonly known that there are five general classes of immunoglobulin isotypes,
namely IgG, IgA, IgM, IgE and IgD. All consist of heavy chains and light chains comprising
variable domains and constant domains. However, whereas the heavy chains of
immunoglobulins of the IgG, IgA and IgD isotypes contain 3 constant domains (referred to as
Cyl, Cy2 and Cy3 in the case of IgG; as Cy 1, Cy2 and C,3 in the case of IgA; and as C;l, Ci2
and Cs3 in the case of IgD), the heavy chains of the IgM and IgE isotypes comprise 4 constant
domains (referred to as C,1, C,2, C,3 and C,4 in the case of IgM and as C.I, C;2, C.3 and
C¢4 in the case of IgE).

Also, whereas IgM, IgG1, 1gG3 and, to a lesser extent, IgG2 are capable of activating
complement, IgG4, IgD and IgE are not. Instead, it is known that IgE binds to the Fc*
receptors on mast cells and basophils (which are the main effectors of IgE-mediated immune
reactions), as well as to Fc® receptors on other Fc® receptor-bearing cells, such as B-cells, T-
cells, dendritic cells, monocytes, alveolar macrophages, eosinophils and platelets. It is also
known that there are at least two IgE receptors, i1.e. the high-affinity IgE receptor FeeRI (to
which IgE binds with an affinity that is two to five orders greater than the affinity of 1gG for
its high-affinity receptor, FcyRI) and the low affinity receptor FeeRII (also known as CD23).

It has been suggested that, of the [gE-mediated immune responses, binding of IgE to FeeRI
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(as expressed on mast cells, basophils and eosinophils) triggers cytotoxic cell killing (ADCC)
and that binding of IgE to CD23 is responsible for triggering phagocytosis (ADCP), and also
facilitates antigen presentation and stimulates T helper cells and so a Th2 response.

In the art, there are various ways of that the constant regions of immunoglobulins are
referred to. The term “Fc portion” is generally used to refer to a constant region dimer that
lacks the Cy1 domain (in case of an 1gG. This term will be used more generally herein to refer
to the constant region dimer of an 1gG that lacks Cyl, of an IgA that lacks Cy1, of an IgD that
lacks Csl, of an IgM that lacks C,1, and of an IgE that lacks C.1. Thus, with respect to IgE,
the Fe portion comprises Cg2, C3 and Ce4). As the Fe portion of an immunoglobulin is also
responsible for the effector functions (depending on the isotype and subtype of the
immunoglobulin), the Fc portion (or at least the parts or domains thereof that are capable of
providing the relevant effector functions) are also sometimes referred to as “effector groups”.
Accordingly, depending on the context, the terms “Fe portion” and “effector group” will be
used interchangeably herein.

Karagiannis et al. (Journal of Immunology, 2007, 2832-2843) describe a conventional
4-chain chimeric mouse-human IgE monoclonal antibody against the ovarian cancer antigen
MOv18 and compare it to the corresponding chimeric IgG1 monoclonal antibody. They
conclude that the efficacy of immunotherapy of solid tumors, in particular of ovarian
carcinoma, may be improved by the use of IgE monoclonals instead of conventional IgG.

Riemer et al. (Cancer Res., 67:(7), April 2007) describe a vaccine and protocol for
inducing tumor-specific IgE in vivo.

The present invention provides constructs that comprise two polypeptide chains, in
which each polypeptide chain comprises at least one single variable domain that is linked,
optionally via a suitable linker or hinge region, to one or more constant domains, wherein the
constant domains from the first polypeptide chain and the second polypeptide chains together
form (or are capable of forming) an Fc portion that is capable of effecting one or more IgE-
mediated immune responses (as defined herein) and/or that is capable of binding to either the
FeeRI receptor and/or the FeeRII receptor (as further described herein). Such an Fe portion
will also be referred to herein as an “JgE-derived Fc portion”.

Thus, generally, the constructs provided by the invention (which are also generally
referred to herein as “constructs of the invention™) comprise an IgE-derived Fe portion (as
defined herein) that is linked (optionally via a suitable linker or hinge region) to two single

variable domains (also as defined herein, with each polypeptide chain that forms the IgE-
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derived Fc portion being linked to at least one single variable domain). Such constructs may
for example be as described in EP 1 621 554, WO 02/056910 or WO 02/056910, but
comprising an IgE-derived Fe portion (as defined herein) instead of an IgG- or IgA-derived Fc
portion, as described in these references.

The invention also relates to a protein or polypeptide that comprises or essentially
consists of a construct of the invention.

The invention further relates to a polypeptide chain that forms part of a construct of
the invention and/or that is capable of forming (or can be used to form) a construct of the
invention (i.e. together with another such polypeptide chain). Such polypeptide chains (which
are also generally referred to herein as “polypeptide chains of the invention”, and which may
be as further described herein), and their use in forming the constructs of the invention, form
further aspects of the invention. Also, in one specific aspect of the invention, as further
described herein, these polypeptide chains of the invention may also be used as such (i.e.
without interaction with another polypeptide chain and/or not as part of a construct of the
invention).

The invention further relates to nucleotide sequences or nucleic acids that encode
and/or that can be used to express a construct of the invention and/or a polypeptide chain of
the invention. Such nucleotide sequences or nucleic acids (which are also generally referred to
herein as “nucleic acids of the invention”) may be as further described herein.

The invention further relates to methods for producing the constructs and polypeptides
of the invention; to compositions (and in particular pharmaceutical compositions) that
comprise one or more constructs or polypeptide chains of the invention; and to uses of the
constructs or polypeptide chains of the invention or of compositions comprising them. Such
methods, compositions and uses may be as further described herein.

Other aspects, embodiments, uses, applications and advantages of the invention will
become clear from the further disclosure herein.

Figure 1 schematically shows a preferred, but non-limiting example of a construct of
the invention, which construct comprises two polypeptide chains of the invention (1) and (2),
which each comprise a single variable domain (3) that is linked via an optional hinge or linker
(4) to three constant domains (5), (6) and (7), which together with the constant domains from
the other polypeptide chain of the invention form the IgE derived Fe portion (8). As further
described herein, in the constructs of the invention in their simplest form, the three constant
domains (5), (6) and (7) are preferably the constant domains C¢2, C¢3 and Ci4 of human IgE,
respectively, so that the IgE derived Fe portion (8) is the Fc portion of human IgE.
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Figure 2 schematically shows a specific, but non-limiting example of a construct of the
invention, which construct comprises two polypeptide chains of the invention (1) and (2),
which each comprise two single variable domains (3) and (9) that are linked to each other via
an optional linker (10) and that are linked via an optional hinge or linker (4) to three constant
domains (5), (6) and (7), which together with the constant domains from the other polypeptide
chain of the invention form the IgE derived Fc¢ portion (8). As further described herein, in the
constructs of the invention in their simplest form, the three constant domains (5), {6) and (7)
are preferably the constant domains C.2, C;3 and C¢4 of human IgE, respectively, so that the
IgE derived Fe portion (8) is the Fe portion of human IgE. Such a construct may for example
be as further described in the co-pending International patent application by Ablynx N.V.
entitled “Immunoglobulin constructs”, which has the same filing date as the present
application. Alternatively, in such a construct, the two single variable domains (3) and (9)
may be essentially the same (i.e. directed against the same target or antigen, such as against
the same antigenic determinant, epitope, part or domain on the same target) to allow for
high(er) avidity binding to the intended antigen.

Figure 3 schematically shows a non-limiting example of a polypeptide of the
invention, comprising a single variable domain (3) that is linked via an optional hinge or
linker (4) to three constant domains (5), (6) and (7). As further described herein, such a
polypeptide chain may be used to form a construct of the invention (i.e. with another
polypeptide chain of the invention), but may also be used as such (i.e. without interaction with
another polypeptide chain of the invention), for example when the Fce chain (or an variant,
analog, part of fragment thereof) that is formed by the constant domains is monomeric (i.e.
non self-associating).

Figure 4 schematically shows a non-limiting example of a specific, but non-limiting
polypeptide of the invention, comprising two single variable domains (3) and (9) that are
linked to each other via an optional linker (10) and that are linked via an optional hinge or
linker (4) to three constant domains (5), (6) and (7). Again, such a polypeptide chain may be
used to form a construct of the invention (i.e. with another polypeptide chain of the
invention), but may also be used as such (i.e. without interaction with another polypeptide
chain of the invention), for example when the Fce chain that is formed by the constant
domains is monomeric (i.e. non self-associating). Also, the two single variable domains (3)
and (9) may be different (as described in the co-pending International patent application by

Ablynx N.V. entitled “fmmunoglobulin constructs™) or may be the same.
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It should also be noted that, unless specifically defined otherwise herein, all terms used
in the present specification either have the meaning given to them in the prior art cited herein
(and in particular given to them in WO 06/122 825 or WO 06/122786), or otherwise have
their usual meaning in the art, which will be clear to the skilled person. Reference is for
example made to the standard handbooks, such as Sambrook et al, "Molecular Cloning: A
Laboratory Manual" ( 2nd.Ed.), Vols. 1-3, Cold Spring Harbor Laboratory Press (1989); F.
Ausubel et al, eds., "Current protocols in molecular biology", Green Publishing and Wiley
Interscience, New York (1987); Lewin, “Genes 117, John Wiley & Sons, New York, N.Y.,
(1985); Old et al., “Principles of Gene Manipulation: An Introduction to Genetic
Engineering”, 2nd edition, University of California Press, Berkeley, CA (1981}, Roitt et al.,
“Immunology” (6th. Ed.), Mosby/Elsevier, Edinburgh (2001); Roitt et al., Roitt’s Issential
Immunology, 10" Ed. Blackwell Publishing, UK (2001); and Janeway et al.,
“Immunobiology” (6th Ed.), Garland Science Publishing/Churchill Livingstone, New York
(2005), as well as to the further prior art cited herein, such as WO 04/068820 and WO
02/056910. Also, all methods, steps, techniques and manipulations that are not specifically
described in detail in the present specification can be performed in a manner known per se to
the skilled person, for which reference is again made to the prior art cited herein (including
WO 04/068820 and WO 02/056910) as well as to the standard handbooks cited above.

The single variable domains that are present in the constructs of the invention may be
any variable domain that forms a single antigen binding unit. Generally, such single variable
domains will be amino acid sequences that essentially consist of 4 framework regions (FR1 to
FR4 respectively) and 3 complementarity determining regions (CDR1 to CDR3 respectively);
or any suitable fragment of such an amino acid sequence (which will then usually contain at
least some of the amino acid residues that form at least one of the CDR’s, as further described
herein). Such single variable domains and fragments are most preferably such that they
comprise an immunoglobulin fold or are capable for forming, under suitable conditions, an
immunoglobulin fold. As such, the single variable domain may for example comprise a light
chain variable domain sequence (e.g. a Vi -sequence) or a suitable fragment thereof; or a
heavy chain variable domain sequence (e.g. a Vy-sequence or Vg sequence) or a suitable
fragment thereof; as long as it is capable of forming a single antigen binding unit (i.e. a
functional antigen binding unit that essentially consists of the single variable domain, such
that the single antigen binding domain does not need to interact with another variable domain
to form a functional antigen binding unit, as is for example the case for the variable domains

that are present in for example conventional antibodies and ScFv fragments that need to
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interact with another variable domain - ¢.g. through a Vi/V interaction — to form a functional
antigen binding domain).

For example, the single variable domain may be a domain antibody (or an amino acid
sequence that is suitable for use as a domain antibody), a single domain antibody (or an amino
acid sequence that is suitable for use as a single domain antibody), a "dAb" (or an amino acid
sequence that is suitable for use as a dAb) or a Nanobody (as defined herein, and including
but not limited to a Vyy sequence); other single variable domains, or any suitable fragment of
any one thereof. For a general description of (single) domain antibodies, reference is also
made to the prior art cited above, as well as to EP 0 368 684. For the term “dAb’s”, reference
is for example made to Ward et al. (Nature 1989 Oct 12; 341 (6242): 544-6), to Holt et al.
(Trends Biotechnol., 2003, 21(11):484-490); as well as to for example WO 04/068820, WO
06/030220, WO 06/003388 and other published patent applications of Domantis Ltd. It should
also be noted that, although less preferred in the context of the present invention because they
are not of mammalian origin, single domain antibodies or single variable domains can be
derived from certain species of shark (for example, the so-called “IgNAR domains”, see for
example WO 05/18629).

In particular, the amino acid sequence of the invention may be a Nanobody™ or a
suitable fragment thereof. /[Note: Nanobody®, Nanobodies® and Nanoclone® are trademarks
of Ablynx N.V.J For a further description of Vyr’s and Nanobodies, reference is made to the
review article by Muyldermans in Reviews in Molecular Biotechnology (74(2001), 277-302);
as well as to the following patent applications, which are mentioned as general background
art: WO 94/04678, WO 95/04079 and WO 96/34103 of the Vrije Universiteit Brussel; WO
94/25591, WO 99/37681, WO 00/40968, WO 00/43507, WO 00/65057, WO 01/40310, WO
01/44301, EP 1134231 and WO 02/48193 of Unilever; WO 97/49805, WO 01/21817, WO
03/035694, WO 03/054016 and WO 03/055527 of the Vlaams Instituut voor Biotechnologie
(VIB); WO 03/050531 of Algonomics N.V. and Ablynx N.V.; WO 01/90190 by the National
Research Council of Canada; WO 03/025020 (= EP 1 433 793) by the Institute of Antibodies;
as well as WO 04/041867, WO 04/041862, WO 04/041865, WO 04/041863, WO 04/062551,
WO 05/044858, WO 06/40153, WO 06/079372, WO 06/122786, WO 06/122787 and WO
06/122825, by Ablynx N.V. and the further published patent applications by Ablynx N.V.
Reference is also made to the further prior art mentioned in these applications, and in
particular to the list of references mentioned on pages 41-43 of the International application
WO 06/040153, which list and references are incorporated herein by reference. As described

in these references, Generally, Nanobodies (in particular Vi sequences and partially
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humanized Nanobodies) can in particular be characterized by the presence of one or more
“Hallmark residues” in one or more of the framework sequences.

The single variable domains used in the constructs of the invention may be directed
against (as defined in WO 06/122 825) any suitable antigen. Examples of suitable antigens
and of single variable domains directed against those antigens will be clear to the skilled
person based on the disclosure herein, and for example include the antigens and single
variable domains mentioned in the prior art cited herein as well as the antigens and “dAb’s”
mentioned and described in the patent applications of Domantis Ltd. or Domantis Inc..

The single variable domains used in the constructs of the invention may in particular
be directed against one or more antigens that are expressed by cancer cells and/or that are
associated with cancer cells, such as the antigens that are commonly used as targets for cancer
therapy (such as for cancer immunotherapy using antibodies or antibody-based therapeutics).
Such antigens will be clear to the skilled person, and for example include, but are not limited
to B-cell or T-cell lymphoma B- and T-cell receptor idiotypic sequences, respectively, CD19,
CD23 (low affinity IgE receptor), Prostate specific antigen (PSA), prostate specific membrane
antigen (PSMA), CD52 (CAMPATH-1 antigen), CD80 (B7-1), GD3 (ganglioside cancer
marker), MUC1 (glycoprotein cancer marker), EpCAM (epithelial cell adhesion molecule
cancer marker), RAAG12 (glycoprotein cancer marker), CDD55 (Decay Accelerating Factor
(DAF), binds complement C3b), MAGE-1 (“melanoma antigen gene-1, a cancer associated
antigen-1" presented to cytotoxic anti-cancer T-cells), MAGE-3, MAGE-10, NY-ESO-1,
HER-2, EGFR, IGFR, VEGFR, CEA, CD38, CD138 and CD36 and other antigens that are
expressed by and/or associated with tumors and tumor cells (including but not limited to solid
tumors). For examples of single variable domains that are directed against such antigens (and
for methods of generating such single variable domains), reference is again made to in the
prior art cited herein as well as to for example WO 03/055527, WO 07/042289, WO
07/066109, WO 07/080392 and WO 07/066106 and the co-pending International patent
application of Ablynx N.V. with the same filing date as the present application, entitled
“Amino acid sequences directed against HER2 and polypeptides comprising the same for the
freatment of cancers and/or tumors".

For example, when the single variable domains are directed against HER-2, they may
for example be (a Nanobody that is) directed against the Herceptin® binding site on HER2
(and in particular against domain IV of HER2, and more in particular against the C-terminus
of domain IV of HER2) and/or that is capable of competing with Herceptin® for binding to
HER-2; or be (a2 Nanobody that is) directed against the Omnitarg® binding site on HER2 (and
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in particular against domain IT of HER2, and more in particular against the middle of domain
11 of HER2) and/or that is capable of competing with Omnitarg® for binding to HER-2. For
examples of such single variable domains, reference is again made to the co-pending
International patent application of Ablynx N.V. with the same filing date as the present
application, entitled “Amino acid sequences directed against HER2 and polypeptides
comprising the same for the treatment of cancers and/or tumors".

Alternatively, single domain antibodies may in particular be directed against antigens
associated with activated and/or autoreactive T- or B-lymphocytes. Such antigens will be clear
to the skilled person, and for example include, but are not limited to CD25 (IL2 receptor),
CD69 (early activation antigen), CD152 (CTLA4), CD154 (CD4OL), CD95 (Apo-1, Fas),
CD178 (Fas ligand, FasL), CD134 (0X-40), CD96 (T cell ACTivation Increased Late
Expression (TACTILE)), CD97 (GR1), CD26 (Dipeptidyl peptidase IV). For examples of
single variable domains that are directed against such antigens (and for methods of generating
such single variable domains), reference is again made to the prior art cited herein and other
applications by Ablynx N.V. and Domantis Ltd..

In a specific, but non-limiting aspect of the invention, each polypeptide chain of the
invention may comprise not one, but two or more {(such as three and preferably two) single
variable domains, which may be directly linked to each other or optionally be linked to each
other via one or more suitable linkers. A construct of the invention (in which each polypeptide
chain comprises two single variable domains) is schematically shown in Figure 2, with the
corresponding polypeptide chain of the invention being schematically shown in Figure 4. In
the constructs and polypeptide chains according to this aspect of the invention, the single
variable domains in each polypeptide chain may be essentially the same (in which case the
construets and polypeptide chains may for example bind with higher affinity to the intended
or desired target or antigen, compared to corresponding constructs of the invention that
comprise only a single variable domain in each polypeptide chain; or they may be different
from each other (i.e. may be directed against different antigens or targets, and may in
particular be directed against different epitopes, antigenic determinants, parts, domains or
subunits of the same target or antigen). In the latter case, such a construct or polypeptide chain
may for example be as further described in the co-pending International patent application by
Ablynx N.V. entitled “IJmmunoglobulin constructs”, which has the same filing date as the
present application, but comprising an Igk-derived Fc portion.

For example, the polypeptide chains in such a construct may each comprise at least

one single variable domain (such as a Nanobody) that is directed against the Herceptin®
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binding site on HER2 (and in particular against domain IV of HER2, and more in particular
against the C-terminus of domain IV of HER2) and/or that is capable of competing with
Herceptin® for binding to HER-2, that is linked (directly or via a suitable linker) to at least
one single variable domain (such as a Nanobody) that is directed against the Omnitarg®
binding site on HER2 (and in particular against domain IT of HER2, and more in particular
against the middle of domain II of HER2) and/or that is capable of competing with
Omnitarg® for binding to HER-2. Such a construct or polypeptide chain is further preferably
such that it capable of (simultaneously) binding to both the Omnitarg® binding site on HER2
(and in particular against domain II of HER2, and more in particular against the middle of
domain II of HER2) as well as the Herceptin® binding site on HERZ (and in particular against
domain IV of HER2, and more in particular against the C-terminus of domain IV of HER2),
most preferably so as to allow binding with increased avidity and also intramolecular binding
and/or recognition. For example, for this purpose, the two single variable domains in each
polypeptide chain may be linked to each other via a suitable linker, for which reference is
made to the International patent application of Ablynx N.V. with the same filing date as the
present application, entitled “Amino acid sequences directed against HER2 and polypeptides
comprising the Saméfor the treatment of cancers and/or tumors" (see for example Example
19).

Besides the single variable domain(s), each of the polypeptide chains that together
form the construct of the invention also comprise one or more constant domains that, together
with the constant domains of the other polypeptide chain present in the construct, forms an Fe
portion that is capable of effecting one or more IgE-mediated immune responses (as defined
herein) and/or that is capable of binding to either the FceRI receptor and/or the FeeRIT
receptor (as further described herein). Such an Fe portion will also be referred to herein as an
“IgE-derived Fc portion™.

In its simplest and most preferred form, the IgE-derived Fe portion used in the
constructs of the invention is the Fe¢ portion of IgE, in particular of human IgE.

However, more generally, the [gE-derived Fc portion may be any dimer formed by
two polypeptide chains that is capable of binding to either the FceRI receptor and/or the
FceRII receptor, and in particular of binding to either the FceR1 receptor and/or the I'ceRII
receptor so as to induce receptor-mediated signalling and/or more generally one or more
cellular responses and/or immune responses that are mediated by these receptors (i.e. one or

more of the cellular or immune responses that are usually triggered by the binding of IgE to
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the receptor. These cellular and/or immune responses are also referred to herein as “/gk-
mediated immune responses”™). Such polypeptide chains will usually be comprised of one or
more (and in particular two and preferably three) immunoglobulin constant domains (and in
particular heavy chain constant domains) that are capable of forming such an Fc portion.

In particular, the IgE-derived F¢ portion present in the constructs of the invention may
be such that it is capable of binding to FceRI with an affinity (expressed as the K, value)
better than 10° M, preferably better than 108 M!, more preferably better than 10° M, such
as with a K, value of about 10" M or 10" M™; and/or such that that it is capable of binding
to FceRII with an affinity (expressed as the K, value) better than 10° M, preferably better
than 107 M", such as with a K, value of about 108 ML,

For example, and although the use of the Fc portion of human IgE is preferred, the
IgE-derived Fc portion may also be a chimeric Fe portion that is capable of effecting one or
more IgE-mediated immune responses and/or of binding to FceRI and/or FceRII (as described
herein). Such a chimeric Fe portion will usually be comprised of one or more immunoglobutin
constant domains (and preferably essentially consist of two constant domains, and more
preferably three constant domains), and will usually at least comprise at least one or more
parts, fragments, amino acid stretches or domains of the Fc portion of IgE (i.e. those parts,
fragments, amino acid stretches or domains of the Fc portion of IgE that allow IgE to bind o
its receptors) and further comprise one or more parts, fragments, amino acid stretches or
domains of the Fc portion of one or more other immunoglobulins (for example, from the Fe
portions of an IgG, IgA, IgM or IgD) so as to form an Fe portion that is capable of effecting
one or more IgE-mediated immune responses and/or of binding to FceR1I and/or FceRII (as
described herein). Suitable chimeric Fe portions will be clear to the skilled person based on
the disclosure herein, and/or can be generated by the skilled person based on the disclosure
herein, optionally after a limited degree of routine experimentation. Usually, such a chimeric
Fe portion will at least comprise C4 (or a suitable part of fragment thereof) and may also
comprise C.3 (or a suitable part of fragment thereof) and/or C¢2 (or a suitable part of fragment
thereof).

The IgE-derived Fc portion may also be a part or fragment of the Fc portion of IgE (or
suitable combination of two or more parts or fragments from the Fc portion of IgE) that is still
capable of (forming an Fe portion that is capable of) effecting one or more IgE-mediated
immune responses and/or of binding to FceRI and/or FceRII (as described herein). Such parts

or fragments will usually at least comprise Ci4 (or a suitable part of fragment thereof) and
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may also comprise C.3 (or a suitable part of fragment thereof) and/or C;2 (or a suitable part of
fragment thereof). It is also possible to use suitable (naturally occurring, semi-synthetic or
synthetic) analogs, homologs, variants or orthologs of the Fec portion of (human) IgE, as long
as these are capable of (forming an Fc portion that is capable of) effecting one or more IgE-
mediated immune responses and/or of binding to FceRI and/or FeeRII (as described herein).

In one specific, but non-limiting, aspect, the Fc portion may also (be used to) confer
upon the constructs the invention an increased half-life in vivo. According to this aspect, the
IgE —derived Fc portion may still have some or all of the effector functions of the IgE —
derived Fc portion (or have these effector functions, but at a reduced level still suitable for the
intended use), but when the IgE-derived Fc portion is solely used to provide for increased
half-life, also a suitable mutant, variant part or fragment of an IgE-derived Fc portion may be
used that has no or essentially no effector functions. Half-life can generally be defined as the
time taken for the serum concentration of the polypeptide to be reduce by 50%, in vivo, for
example due to degradation of the ligand and/or clearance or sequestration of the ligand by
natural mechanisms. Methods for pharmacokinetic analysis and determination of half-life are
familiar to those skilled in the art. Details may be found in Kenneth, A et al: Chemical
Stability of Pharmaceuticals: A Handbook for Pharmacists and in Peters et al, Pharmacokinete
analysis: A Practical Approach (1996). Reference is also made to "Pharmacokinetics”, M
Gibaldi & D Perron, published by Marcel Dekker, 2nd revised edition (1982). For example,
the constructs or polypeptides of the invention may have a half-life in a mammal (such as a
mouse, rat or monkey) and/or in man that is at least 25%, preferably at least 50%, more
preferably at least 70%, such as about 80% or 90% or more, of a naturally occurring IgE in
said mammal or in man.

In another one specific, but non-limiting, aspect, the constant domains used in a
polypeptide chain of the invention may be such that they allow the polypeptide chain of the
invention to be used (i.e. for antigen-binding, for example for therapeutic purposes) as such,
i.e. without forming part of a construct of the invention. Generally, according to this aspect of
the invention, the constant domains may be naturally occurring, synthetic or semisynthetic
analogs, variants, parts or fragments of constant domains (e.g. derived from IgE or other
immunoglobulins) that, when combined in a polypeptide chain of the invention, confer upon
the polypeptide chain a reduced (or essentially no) tendency to self-associate into dimmers
(i.e. compared to the constant domains that naturally occur in the e portion of IgE). Such

monomeric (i.e. not self-associating) Fce chain variants, or fragments thereof, may for
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example be as described in Helm et al., J Biol Chem 1996 271 7494. Also, such monomeric
Fce chain variants are preferably such that they are still capable of binding to the high and/or
low affinity IgE receptor (as described herein for the IgE-derived Fe portion), and/or such that
they still have some or all of the effector functions of the IgE —derived Fe portion (or at a
reduced level still suitable for the intended use). Alternatively, in such a polypeptide chain of
the invention, the monomeric Fce chain may be used to confer increased half-life upon the
polypeptide chain, in which case the monomeric Fee chain may also have no or essentially no
effector functions.

Again, suitable parts, fragments, analogs, homologs, variants or orthologs will be clear
to the skilled person based on the disclosure herein, and/or can be generated by the skilled
person based on the disclosure herein, optionally after a limited degree of routine
experimentation.

In the constructs of the invention, the parts, fragments, amino acid stretches or
domains that make up the IgE-derived Fc portion are preferably all or essentially all derived
from human Fc portions, including human IgE Fc portions. For example, the constant
domains may be the C,;2, C,;3 and C:4 domains of human IgE.

However, it is also possible that some or all of the parts, fragments, amino acid
stretches or domains that make up the IgE-derived Fc portion are derived from one or more
other species of mammal, such as rat, mouse, rabbit, or primates such as rhesus monkey,
baboon or cynomolgous monkey. For example, for testing of the constructs of the invention in
an anima! model, the IgE-derived Fc portion may be in full or in part be derived from parts,
fragments, amino acid stretches or domains of the Fe portion of IgE from the species of
mammal used in said animal model. Thus, for example, the Igk-derived Fe portion may also
be the Fe¢ portion of IgE from another species of mammal, such as rat, mouse, rabbit, or
primates such as rhesus monkey, baboon or cynomolgous monkey.

In the polypeptide chains that form the constructs of the invention, the constant
domains that form the [gE-derived Fe portion (as defined herein) may be suitably linked to the
single variable domains, either directly (which is less preferred), via a suitable hinge region or
linker (which is most preferred), or even (although much less preferred) via a suitable constant
domain (such as a C,1, Csl, C,.1 or preferably Cyl or C¢l domain, which may in turn be
linked to the Fc portion via a suitable linker).

The hinge region or linker may be any suitable hinge region or linker, and suitable

hinge regions and linkers, which will usually comprise or essentially consist of a suitable
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amino acid sequence, will be clear to the skilled person based on the disclosure herein. Some
preferred, but non-limiting examples include the hinge regions that naturally occur in
immunoglobulins (such as the hinge region of 1gG’s or the hinge region from Camelid heavy
chain antibodies, see for example EP 0 698 097 or the linkers described in WO 96/34103),
suitable analogs, variants, homologs, parts or fragments thereof (including synthetic or semi-
synthetic analogs, variants, homologs, parts or fragments, for example hinge regions that have
been engineered so as not to contain cysteine residues, see for example WO (7/085814), as
well as the synthetic and semi-synthetic linkers mentioned in WO 04/068820 and WO
02/056910. Also, a naturally occurring C.1 domain or a suitable variant thereof may be used
as (or instead of) a hinge region.

Usually, in the practice of the invention, the single variable domains that are present in
the two polypeptide chains that from the construct of the invention will be the essentially
same (i.e. be comprised of essentially the same amino acid sequence), or at least directed to
the same antigen. Also, usually, in the practice of the invention, the constant domains that are
present in both of the polypeptide chains that form the construct of the invention will be
essentially the same (i.e. be comprised of essentially the same amino acid sequence). Thus,
usually, both polypeptide chains that form the construct of the invention will comprise
essentially the same single variable domains and essentially the same constant domains, so
that the constructs of the invention will usually be comprised of two polypeptide chains that
have essentially the same (variable and constant) domains and more in particular essentially
the same sequence. However, the invention in its broadest sense is not limited thereto, and for
example also comprises constructs in which the single variable domains in each of the two
polypeptide chains are directed against different epitopes on the same target or antigen,
constructs in which the two polypeptide chains that form the construct of the invention
comprise different hinge regions or linkers, or even constructs in which the two polypeptide
chains that form the construct of the invention comprise different constant domains (as long as
the constant domains of the two polypeptide chains are still capable of forming an IgE-derived
Fc portion as defined herein).

The constructs of the invention may be prepared in any suitable manner known per se.
Usually, such methods will either comprise joining two suitable polypeptide chains of the
invention so as to form a construct of the invention (in which these polypeptide chains will
usually be essentially identical in sequence, although the invention in its broadest sense is not

limited thereto). For the purposes of this method, the polypeptide chains of the invention may
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be prepared in any suitable manner, usually by suitably expressing, in a suitable host or host
organism, a nucleic acid of the invention that encodes the desired polypeptide chain.

Alternatively, the constructs of the invention may be prepared by suitably co-
expressing, in a suitable host or host organism, (suitable nucleic acids of the invention that
encode) two suitable polypeptide chains of the invention (in which these polypeptide chains
will again usually be essentially identical in sequence) so as to form a construct of the
invention.

For the purposes of the above methods, the nucleic acids encoding the polypeptide
chains of the invention may be prepared in any suitable manner, for example using PCR
assembly using overlapping primers, by suitably linking (naturally occurring, synthetic or
semi-synthetic) nucleotide sequences that encode the various parts of the desired polypeptide
chain, or by de novo synthesis of the desired nucleic acid of the invention using an automated
apparatus for synthesizing nucleic acid sequences with a predefined amino acid sequence. The
particular codons used may also be chosen and/or optimized for the host or host organism to
be used for the expression. Also, for the purposes of the invention, the nucleic acids of the
invention may be provided and/or used in the form of a suitable genetic construct (such as a
plasmid or expression vector), that may for example comprise — in addition to the nucleotide
sequences that encodes the desired polypeptide chain — one or more regulatory elements
and/or other suitable components of such constructs known per se. All this can be performed
using methods and techniques known per se, for which reference is made to the prior art cited
herein, such as WO 04/068820 and WO 02/056910. For example, a nucleotide sequence
encoding the desired single variable domain can be suitably linked to a nucleotide sequence
that encodes the C.2, C3 and C.4 domains of human IgE, optionally via a nucleotide
sequence that encodes a suitable linker or hinge region.

The further expression, production, purification and isolation (including any steps for
joining the two polypeptide chains of the invention so as to form a construct of the invention,
or for co-expressing two polypeptide chains of the invention so as to form a construct of the
invention) may be performed using techniques, vectors, host cells or host organisms known
per se, for which reference is again made to for example WO 04/068820 and WO 02/056910.

In a further aspect, the invention relates to a host or host cell that expresses or is
capable of expressing a construct of the invention or a polypeptide chain of the invention, or
that contains a nucleotide sequence or nucleic acid that encodes a construct of the invention or
a polypeptide chain of the invention. The invention further relates to methods for producing a

construct of the invention or a polypeptide chain of the invention, comprising maintaining or
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cultivating such a host or host cell under conditions such that said host or host cell expresses
or produces a construct of the invention or a polypeptide chain of the invention, and
optionally comprising isolating the construct of the invention or polypeptide chain of the
invention so expressed or produced.

The invention further relates to compositions that comprise at least one construct of
the invention or a polypeptide chain of the invention. Such a composition may in particular be
a pharmaceutical composition that comprises at least one construct of the invention and one or
more pharmaceutically acceptable carriers, adjuvants or excipients. Reference is again made
to for example WO 04/068820 and WO 02/056910, as well as to the further prior art cited
herein. Usually, such a pharmaceutical composition will be a (usually liquid and aqueous)
composition that is suitable for injection or infusion, essentially similar to the formulations
that are used for injection or infusion of conventional monoclonal antibodies, but containing
one or more constructs of the invention instead of a conventional 4-chain monoclonal
antibody.

The constructs and compositions of the invention may be used for any suitable
purpose, mainly depending upon the antigen(s) against which the single variable domains that
are present in the construct are directed. For example, when the single variable domains that
are present in the construct are directed against a pharmaceutically relevant target or antigen,
the constructs and compositions of the invention may be used in the prevention and/or
treatment of diseases and disorders that are associated with said target or antigen, i.c. by
suitably administering the constructs or compositions to a subject that is at risk of and/or
suffering from said disease or disorder. Such diseases and disorders, and suitable routes of
administration and treatment regimens, will be clear to the skilled person based on the
disclosure herein. Generally, it is envisaged that constructs of the invention can be made that
are analogous to conventional therapeutic monoclonal antibodies (i.e. directed against the
same target or antigen, but only containing two polypeptide chains as described herein, in
which the single variable domains in each chain are directed against the relevant target or
antigen), and that such constructs (and pharmaceutical compositions comprising the same) can
be used for the prevention and/or treatment of the essentially same diseases and disorders as
these conventional monoclonals, using essentially similar routes of administration and
treatment regimens, which can easily be determined by the treating physician.

Thus, in another aspect, the invention relates to (the use of) a construct of the

invention that is directed against a desired or intended (therapeutically relevant) target or
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antigen (or of a pharmaceutical composition comprising the same) for the prevention or
treatment of a disease or disorder associated with said target or antigen.

The invention further relates to the use of a construct of the invention that is directed
against a desired or intended (therapeutically relevant) target or antigen in the preparation of a
pharmaceutical composition for the prevention or treatment of a disease or disorder associated
with said target or antigen.

The invention also relates to a method for preventing or treating a disease or disorder
that is associated with a target or antigen, which method comprises administering, to a subject
in need of such prevention or treatment, of a therapeutically active amount of a construct of
the invention that is directed against said target or antigen (or of a pharmaceutical
composition comprising the same).

As mentioned above, in one specifically preferred, but non-limiting aspect, the
construct of the invention is directed against a target or antigen that is associated with cancer
or tumors, such as those described above. Such constructs of the invention are particularly
suited for the treatment of various forms of cancer and tumors (including solid tumors), e.g.
by slowing, stopping or reversing the growth of a tumor and/or by slowing, stopping or
reversing the spread of metastases caused by the tumor; and it is envisaged that such
constructs of the invention may have improved efficacy and/or other improved properties
compared to similar constructs based on single variable domains (i.e. directed against the
same antigen and/or comprising the same single variable domains) that comprise an IgG-
derived Fc portion (as described in EP 1 621 554, WO 04/068820 or WO 02/056910) instead
of an IgE-derived Fc portion, and may also have improved properties (such as improved
stability, ease of production, efficacy per gram of material, or tumor penetration) compared to
4-chain monoclonals that comprise an IgE-derived Fc portion, such as those described in
Karagiannis et al., supra. The efficacy of the constructs of the invention may be determined
using suitable cellular assays (for example using a suitable tumor cell line) or animal models
known per se, which may be suitably chosen by the skilled person.

Again, for use of the constructs of the invention in the prevention and/or treatment of
cancer, suitable tumor-associated antigens, constructs of the invention, pharmaceutical
compositions, routes of administration and treatment regimens will be clear to the skilled
person based on the disclosure herein, and may for example also include suitable combination
treatments with other cytostatic agents and/or with surgery and/or radiation treatment.

Thus, in another aspect, the invention relates to (the use of) a construct of the

invention that is directed against a tumor-associated target or antigen (or of a pharmaceutical
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composition comprising the same) for the prevention or treatment of cancer (and in particular,

for the prevention or treatment of tumors that express said tumor-associated target or antigen).

The invention further relates to the use of a construct of the invention that is directed
against a tumor-associated target or antigen in the preparation of a pharmaceutical
composition for the prevention or treatment of cancer (and in particular, of tumors that
(over)express said tumor-associated target or antigen).

The invention also relates to a method for preventing or treating a cancer, which
method comprises administering, to a subject in need of such prevention or treatment, of a
therapeutically active amount of a construct of the invention that is directed against a tumor-
associated target or antigen (i.e. a target or antigen expressed by the tumor to be treated) or of
a pharmaceutical composition comprising the same.

The invention also relates to a polypeptide chain that comprises at least one single
variable domain that is linked, optionally via a suitable linker or hinge region, to one or more
constant domains, in which the constant domains are capable of forming (i.e. with the
constant domains of another such polypeptide chain) an Fe portion that is capable of effecting
one or more IgE-mediated immune responses and/or that is capable of binding to either the
FceRI receptor and/or the FceRII receptor. Again, the constant domains are preferably such
that they are capable of forming (i.e. with the constant domains of another such polypeptide
chain) an IgE-derived Fc portion as further defined herein. For example, the constant domains
may be the C.2, C.3 and C¢4 domains of a mammalian IgE, and in particular of human IgE.

SEQ ID NO’s 1 to 12 (see also Table 1) and Figures 5 to 10 give some non-limiting
examples of amino acid sequences and nucleic acid sequences of polypeptide chains of the
invention that can be used to form constructs of the invention:

- SEQ ID NO:1 and Figure 5A give an example of an amino acid sequence of a
polypeptide chain of the invention comprising a humanized Nanobody against the
carcinoembryonic antigen associated with cancer (CEA) that is fused via a C.1 domain,
serving here as native sequence variable region-Fc linker, to Cg2, C;3 and C¢4 domains
of human IgE. The corresponding nucleotide sequence is given in SEQ ID NO:2 and
Figure 5B.

- SEQ ID NO:3 and Figure 6A give an example of an amino acid sequence of a
polypeptide chain of the invention comprising a Nanobody against EGFR that is linked

via a glycine-serine linker and the native C;1- C;2 linking sequence to the (2, C;3 and
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C¢d domains of human [gE. The corresponding nucleotide sequence is given in SEQ ID
NO:4 and Figure 6B.

SEQ ID NO:5 and Figure 7A give an example of an amino acid sequence of a
polypeptide chain of the invention comprising a Nanobody against HER-2 (47D5,
which is competitive for binding to HER-2 with pertuzumab (Omnitarg®)} that is linked
via a glycine-serine linker and the native C.1- C;2 linking sequence to the C;2, C.3 and
C¢4 domains of human IgE,. The corresponding nucleotide sequence is given in SEQ ID
NO:6 and Figure 7B.

SEQ ID NO:7 and Figure 8A give an example of an amino acid sequence of a
polypeptide chain of the invention comprising a Nanobody against HER-2 (2D3, which
is competitive for binding to HER-2 with trastuzumab (Herceptin®)) that is linked via a
glycine-serine linker and the native C.1- C;2 linking sequence to the C.2, C.3 and Cg
domains of human IgE. The corresponding nucleotide sequence is given in SEQ ID
NO:8 and Figure 8B.

SEQ ID NO:9 and Figure 9A give an example of an amino acid sequence of a
polypeptide chain of the invention comprising two different Nanobodies against HER-2
(i.e. 47D5 and 2D3, which together form a biparatopic Nanobody construct), that are
linked via a glycine-serine linker and the native C¢1- C;2 linking sequence to the C.2,
C.3 and C.4 domains of human IgE. In this construct, 47D5 and 2D3 are linked to each
other via 35 a.a, Gly/Ser linker, which should allow both Nanobodies to bind to HER-2
{i.e. essentially simultaneously). The corresponding nucleotide sequence is given in
SEQ ID NO:10 and Figure 9B.

SEQ ID NO:11 and Figure 10A give another example of an amino acid sequence of a
polypeptide chain of the invention comprising two different Nanobodies against HER-2
(i.e. 47D5 and 2D3, which together form a biparatopic Nanobody construct), that are
linked via a glycine-serine linker and the native C.1- C:2 linking sequence to the C¢2,
C.3 and Cc4 domaing of human IgE. In this construct, 47D5 and 2D3 are again linked to
each other via 35 a.a. Gly/Ser linker, which should allow both Nanobodies to bind to
HER-2 {i.e. essentially simultaneously); however, compared to the construct of SEQ ID
NO:9/Figure 9A, the order of the 2 anti-HER-2 Nanobodies 47D5 and 2D3 is reversed.
The corresponding nucleotide sequence is given in SEQ ID NO:12 and Figure 10B.
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Table 1;: Non-limiting examples of amino acid sequences and nucleic acid sequences of

polypeptide chains of the invention.

CEAl_Hu-C1-C2-C3-C4 IgE; SEQ ID NO:1
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYDMSWVRQAPGKGLEWVSRIS
SGGGSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKPTYSSD
YRGLPPGQGTQVTVSSTQSPSVFPLTRCCKNIPSNATSVTLGCLATGYFPEPVM
VTCDTGSENGTTMTLPATTLTLSGHYATISLLTVSGAWAKQMFTCRVAHTPSS
TDWVDNKTFSVCSRDFTPPTVKILQSSCDGGGHFPPTIQLLCLVSGY TPGTINIT
WLEDGQVMDVDLSTASTTQEGELASTQSELTLSQKHWLSDRTYTCQVTYQG
HTFEDSTKKCADSNPRGVSAYLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNL
TWSRASGKPVNHSTRKEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPH
LPRALMRSTTKTSGPRAAPEVYAFATPEWPGSRDKRTLACLIQNFMPEDISVQ
WLHNEVQLPDARHSTTQPRKTKGSGFFVFSRLEVTRAEWEQKDEFICRAVHE
AASPSQTVOQRAVSVNPGK

CEA1_Hu-C1-C2-C3-C4 IgE; SEQ ID NO:2
gaggtecagetgetegagtetgggpgaggettggtgcagectggggggtetetgagactetectgtgeagectetggatic
acattcagtaaatacgacatgagetgggtecgecaggetecagggaaggggetegagtgggtetcacgtattagtagtggt
ggtggtageacatactatgeagactecgigaagggecgaticaccatctceagagacaacagtaagaacacgetgtatetg
caaatgaacagtttgcgggccgaggacactgeegigtattactgegecaagecaacctacagtagegactatcgaggectc
cecccgggecaggggacccaggteacegictectcaacacagageccateegiciteecctigacecgetgeigeaaaaa
cattccetecaatgecaceteegtgactetgggetgectggecacgggctacticccggageeggigatggtgacetgega
cacaggcteccteaacgggacaactatgacettaccagecaccacceteacgetetetggteactatgecaccatcagettg
ctgaccgtetegggtgegtgggecaageagatgticacctgecgtgtggeacacactecategicecacagaciggglogac
aacaaaaccttcagegtetgetceagggacttcacceegeecacegtgaagatcttacagtegtectgegacggegeegs
gcacttccccecgaccatecageteetgtgectegtetetgggtacaccecagggactatcaacatcacctggetggaggac
gggcaggteatggacgtggacttgtccacegecictaccacgeaggagggtgagetggectecacacaaagegagetea
cectecagecagaageactggetgtcagacegeacctacacctgecaggicacctatcaaggtcacacctttgaggacagea
ccaagaagtgtgcagaticcaaccegagaggggtgagegectacctaagecggeccageeegttegaccigticateege
aagtcgcccacgatcacctgtetggiggtggacctggeacceageaaggggacegigaacctgacetggiceegggeea
gtgggaagectgtgaaccactccaccagaaaggaggagaageagegeaatggeacgttaaccgteacgtecacceetgee
ggtgggcaccegagactggategagggegagacctaccagtgeagggtgacccacecceaccetgeccagggecctcat
geggiccacgaccaagaccageggecegegtgetgececggaagtctatgegtitgegacgecggagiggeeggggag
cegggacaagegeaccetcgeetgectgatecagaacttcatgectgaggacateteggtgeagtggetgeacaacgagg
tgcagcteecggacgeceggeacageacgacgeagececgeaagaccaagggeticeggeticticgieticageegeet
ggaggtgaccagggecgaatgggageagaaagatgagttcatetgeegtgeagtecatgaggeagegageeccicaca
gaccgtccagegageggtgtcigtaaateceggtaaatga

EGFR 7TH10-G/S-C2-3-4 IgE;  SEQ ID NO:3
QVQLVESGGGLVQAGGSLRLSCAASGRTFSTYTMAWFRQAPGKEREFVQGIS
RSDGGTYDADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYFCAAASVKL
VYVNPNRYSYWGQGTQVTVSSGGGSGGGSGGGSVDNKTFSVCSRDFTPPTV
KILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQE
GELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSAY
LSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQR
NGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVY
AFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKT
KGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK
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Table 1 (continued)

EGFR 7TH10-G/S-C2-3-4 IgE; SEQ ID NO:4
CAGGTACAGCTGGTGGAGTCTGGGGGAGGATTGGTGCAGGCTGGGGGCTC
TCTGAGACTCTCCTGTGCAGCCTCTGGACGCACCTTCAGTACTTATACCAT
GGCCTGGTTCCGCCAGGCTCCAGGAAAGGAGCGTGAGTTTGTACAAGGTA
TTAGCCGGAGTGATGGAGGCACATACGACGCAGACTCCGTGAAGGGCCGG
TTCACCATCTCCAGAGACAACGCCAAGAACACGGTGTATCTGCAAATGAA
CAGCCTGAAACCTGAGGACACGGCCGTTTATTTTITGTGCAGCAGCGAGTGT
AAAGTTGGTCTATGTGAATCCTAATCGCTATAGTTACTGGGGCCAGGGGAC
CCAGGTCACCGTCTCCTCAGGCGGCGGCAGCGGCGGCGGCAGCGGCGGLG
GCAGCgtcgacaacaaaaccttcagegtetgetccagggacttcaccecgeccaccegtgaagatettacagtegtectg
cgacggeggegggcacticcececgaccatecagetectgtgectegtetetgggtacaccecagggactatcaacatcac
ctggetggaggacgggcaggtcatggacgtggacttgtccaccgecictaccacgeaggagggtgagetggecicecaca
caaagcgagcetecaccctcagecagaageactggetgtecagaccegeacctacacctgecaggtcacctatcaaggleacac
ctitgaggacageaccaagaagtgtecagattccaaccegagagggglgagegectacetaagecggeecageeegtic
gacctgticatccgeaagtegeccacgateacctgtetggtggtegacctggeacccageaaggggaccgtgaacctgac
ctggtcecgggecagtgggaagectgtgaaccactecaccagaaaggaggagaageagegeaatggeacgttaaccgt
cacgtccaccetgeeggtgggeaccegagactggatcgagggggagacctaccagtgeagggtgacccacceecacct
geeecagggececteatgeggiccacgaccaagaccageggeccgegtgetgeeceggaagtictatgegtttgegacgeeg
gagtggecggggagecgggacaagegeacceicgectgectgatecagaacttcatgectgaggacatetcggtgeagt
ggctgeacaacgaggtgeageteceggacgeccggeacageacgacgeageeecgeaagaccaagggeteeggetic
ttegtettcageegectggaggtgaccagggecgaatgggageagaaagatgagticatetgeegtgeagteeatgagge
agcgagecccteacagaccgtecagegageggtotetgtaaateceggtaaatga

Her2 47D5-G/S-C2-3-4 IgE; SEQ ID NO:5
KVQLVESGGGLVQPGGSLRLSCAASGSIFGFNDMAWYRQAPGKQRELVALIS
RVGVTSSADSVKGRFTISRVNAKDTVYLOQMNSLKPEDTAVYYCYMDQRLDG
STLAYWGQGTQVTVSSGGGSGGGSGGGSVDNKTFSVCSRDEFTPPTVKILQSSC
DGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQEGELAST
QSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSAYLSRPSPF
DLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQRNGTLTV
TSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATPE
WPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGEFF
VFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK




WO 2009/068628 PCT/EP2008/066366

22

Table 1 {continued)

HerZ 47D5-G/S-C2-3-4 IgE; SEQ ID NO:6
AAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTGCAGCCTGGGGGETC
TCTGAGACTCTCCTGTGCAGCCTCTGGAAGCATCTTCGGTTTCAATGACAT
GGCCTGGTACCGCCAGGCTCCAGGGAAGCAGCGCGAGTTGGTCGCACTAA
TTAGTAGGGTTGGTGTCACAAGTTCTGCAGACTCCGTGAAGGGCCGATTCA
CCATCTCCAGAGTCAACGCCAAGGACACGGTGTATCTGCAAATGAACAGC
CTGAAACCTGAGGATACGGCCGTCTATTATTGTTATATGGATCAGCGACTC
GACGGTAGTACTTTAGCGTACTGGGGCCAGGGGACCCAGGTCACCGTATC
GAGTGGCGGCGGCAGCGGCGGCGGCAGCGGCGGCGGCAGCgtcgacaacaaaace
ttcagegtetgeteccagggacticacceegeccacegtgaagatettacagtegtecigegacggeggegggeacticece
ccgaccatccagetectgtgectegictetgggtacaccecagggactatcaacatcacctggetggaggacgggeaggic
atggacgtegactigtccaccgectetaccacgeaggagpgtgagelggectecacacaaagegageteaceeicageca
gaagceactggetgteagacegeacctacacetgecaggteaccetatcaaggteacacctttgaggacageaccaagaagt
gtgcagattccaaccegagaggggtgagegectacctaagecggeceageecgticgacctgticatccgeaagtegeec
acgatcaccigtctggtogtggacctggeacccageaaggggaccglgaacelgaceiggleccgggeeagigggaage
ctgtgaaccactccaccagaaaggaggagaageagegeaatggeacgitaaccgteacgtecacectgeeggtgggeac
ccgagactggategagggggagacctaccagtgeagggigacccacceecaccigeecagggececicatgeggtecac
gaccaagaccageggeecgegtgetgeeccggaagietatgegtitgegacgeeggagtggeeggggageegggaca
agcgeaccetegectgectgatccagaacttcatgectgaggacateteggigeagtggetgeacaacgaggtgeagetee
cggacgeccggeacageacgacgeagececgeaagaccaagggetceggeticttegteticageegectggaggtgac
cagggecgaatgggageagaaagatgagticateigeegtgeagtecatgaggeagegagecccteacagacegiceag
cgageggtgletgtaaalcccggtaaalga

Her2 2D3-G/S-C2-3-4 IgE; SEQ ID NO:7
EVQLVESGGSLVQPGGSLRLSCAASGFTFDDYAMSWVRQVPGKGLEWVSSIN
WSGTHTDYADSVKGRFTISRNNANNTLYLOQMNSLKSEDTAVYYCAKNWRD
AGTTWFEKSGSAGQGTQVTVSSGGGSGGGSGGGSVDNKTFSVCSRDFTPPTV
KILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQE
GELASTQSELTLSQKHWLSDRTYTCOQVTYQGHTFEDSTKKCADSNPRGVSAY
LSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQR
NGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVY
AFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKT
KGSGFEFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK




WO 2009/068628 PCT/EP2008/066366

23

Table 1 (continued)

Her2 2D3-G/S-C2-3-4 IgKE; SEQ ID NO:§
gaagtgcagttagtcgagicagggggtagetiggtocagecggggggtageetgegectgagetgegecgegageggct
teaccttcgacgattatgegatgicatgggtecagacaggteectggtaaagggettgaatgggiticetcaataaactggage
ggcacceatacggattatgeggatagegtgaaaggacgtitiaccattagecgeaataacgetaataacactetglacctaca
aatgaactcgetcaaatctgaagatactgetgtctactattgtgccaagaattggegtgacgeagggaccacatggtiigaga
aatccggtagegegggecaaggeactcaggtgacagtgageagcGGCGGCGGCAGCGGCGGCGEC
AGCGGCGGCGGCAGCgtegacaacaaaaccttcagegtetgetecagggacttcacccegeccaccgtgaa
gatcttacagtcgtectgegacggeggegggeacitcececegaccatecagetectgtgectegtetctgggtacacceea
gegactatcaacatcacctggetggaggacgggcaggteatggacgtggacttgtecacegectetaccacgeaggagg
gtgagctggectecacacaaagegagetcaceetcagecagaageactggetgicagaccgeacctacacetgecaggic
acctatcaaggtcacacctttgaggacageaccaagaagtgtgeagaticcaaccegagaggggtgagegectacctaag
ceggeccagecegttcgacetgticatccgeaagtegeccacgateacctgictggtggiggacctggeaccecageaagg
ggaccgigaacctgacetggtecegggecagtgggaagectgtgaaccaciccaccagaaaggaggagaageagegea
atggcacgtiaaccgteacgteecaccetgeeggtgggcacecgagactggategagogggagacctaccagtgeagggt
gacccacceccacctgeccagggeccteatgeggtecacgaccaagaccageggeecgegtgetgeeecggaagictat
gegtttgepgacgecggagtggecggggagecgggacaagegeaccetegecigectgatecagaacticatgecigagg
acatcteggtgeagtggetgeacaacgaggtgeagetcccggacgeccggeacageacgacgeagecccgeaagacea
agggetecggcettettegtettcagecgectggaggtgaccagggecgaatgggageagaaagatgagticatetgeegtg
cagtccatgaggeagegageeccteacagaccegiccagegageggtgtetgtanatcceggtaaatga

Her2 47D5-G/S-2D3-G/S-C2-3-4 IgE; SEQ ID NO:9
KVQLVESGGGLVQPGGSLRLSCAASGSIFGFNDMAWYRQAPGKQRELVALIS
RVGVTSSADSVKGRFTISRVNAKDTVYLOQMNSLKPEDTAVYYCYMDQRLDG
STLAYWGQGTQVTVSSGGGGSGGGGSGGGGSGGGGESGGGGSGGGGESGGGG
SEVQLVESGGSLVQPGGSLRLSCAASGFTFDDYAMSWVRQVPGKGLEWVSSI
NWSGTHTDYADSVKGRFTISRNNANNTLYLOQMNSLKSEDTAVYYCAKNWR
DAGTTWFEKSGSAGQGTQVTVSSGGGSGGGSGGGSVDNKTFSVCSRDEFTPPT
VKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQ
EGELASTQSELTLSQRKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSA
YLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQ
RNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEV
YAFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRK
TKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK
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Table 1 (continued)

Her2 47D5-G/S-2D3-G/S-C2-3-4 IgE; SEQ ID NO:10

aaggtogcagetggtggagictgggpeaggctiggtgcagectggggggtetictgagactctectgigeagectetggaag
catcttcggtticaatgacatggectggtaccgecaggetecagggaageagegegagttggtegeactaattagtagggtt
ggtotcacaagttctgeagactecgtgaagggccgaticaccatetccagagicaacgecaaggacacggtgtatetgeaa
atgaacagcctgaaaccigaggatacggecgtetattattgttatatggatcagegactcgacggtagtactitagegtactgg

ggecaggggacccaggtcaccgtategagtgggggcgggggaagiggeggaggiggateeggtggeggagecageg
gtggaggaggtagtggeggtggeggtagtggeggtggeggcagiggaggeggaggatecgaagigeagtitagtegagt
cagggggtagettggtocageeggggggtagectgegectgagetgegeegegageggeticaccticgacgattatge

gatgicatgggtcagacaggtcectggtaaagggcttgaatgggtitcctcaataaactggageggeacccatacggattat

gcggatagegtgaaaggacgtittaccattagecgeaataacgetaataacactetgtacctacaaatgaactegeteaaate
tgaagatactgeigictactatigtgecaagaattggegtgacgeagggaccacatggttigagaaatceggtagegeggec
caaggeactcaggigacagtgagecagcGGCGGCGGCAGCGGCGGCAGGCAGCGGLCGGLGE
CAGCgtcgacaacaaaacciicagegtetgetecagggacttcaccecgeccaccgtgaagatettacagtegiectge

gacggeggegggcacttcecceccgaccatecagetectgtgectegtetetgggtacaccecagggactatcaacatcace
tggctggaggacgggcaggtecatggacgtggactigiceacegectetaccacgeaggagggtgagetggectecacac

aaagcgagctcacceicagecagaageactggetgteagacegeacctacacetgecaggtcacctatcaaggteacace
tttgaggacagcaccaagaagtgtgeagaticeaacccgagaggggtgagegectacetaagecggeccageecgticg

acctgttcatccgeaagtegeccacgatcacetgtetggtggtggacctggeacccageaaggggacegtgaacctgacet
ggtecegggecagtgggaagectgtgaaccactccaccagaaaggaggagaageagegeaatggeacgttaacegica
cgtccacectgecggtgggeaceegagactggategaggegoagacctaccagtgeagggtgacccaceeccaccetge
ccagggeectcatgeggtccacgaccaagaccageggeecgegtgetgecceggaagictatgegttigegacgeegga
gtggecgggpagecgggacaagegeacectegectgeetgatccagaacticatgectgaggacateteggtgeagigg

ctgeacaacgaggtgeagetceeggacgeccggeacageacgacgeageccegeaagaccaagggceteeggetictte
gicttcageegeetggaggtgaccagggecgaatgggageagaaagatgagiicatetgecgtgeagtecatgaggeage
gagceccteacagacegtecagegageggtgtcigtaaatcecggtaaatga

Her2 2D3-G/S-47D5-G/S-C2-3-4 IgE; SEQ ID NO:11
EVQLVESGGSLVQPGGSLRLSCAASGFTFDDYAMSWVRQVPGKGLEWVSSIN
WSGTHTDYADSVKGRFTISRNNANNTLYLOMNSLKSEDTAVYYCAKNWRD
AGTTWFEKSGSAGQGTQVTVSSGGGGSGGGGSGGGGSGGGGSGGGGSGGH
GSGGGGSEVQLVESGGGLVQPGGSLRLSCAASGSIFGFNDMAWYRQAPGKQ
RELVALISRVGVTSSADSVKGRFTISRVNAKDTVYLOQMNSLKPEDTAVYYCY
MDQRLDGSTLAYWGQGTQVTVSSGGGSGGGSGGGSVDNKTFSVCSRDETPP
TVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTT
QEGELASTQSELTLSQKHWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVS
AYLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEK
QRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPE
VYAFATPEWPGSRDKRTLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPR
KTKGSGFFVFSRLEVIRAEWEQKDEFICRAVHEAASPSQTVQRAVSVNPGK
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Table 1 (continued)

Her2 2D3-G/S-47D5-G/8-C2-3-4 IgE; SEQ ID NO:12
gaggtgcagetggiggagtetgggeactectiggtgeagectggggggtetetgagactetectgtgeagectetggetica
ctittgatgattatgecatgagetgggtecgacaggttcecagggaaggggtiggagiogetitcatctattaatiggictggtac
fcacacagactatgcagactecgtgaagggccgattcaccatctecagaaacaacgecaataacacgetgtatctacaaatg
aacagtctgaaatcigaggacacggecgtgtattactgtgcaaaaaactggagagacgeaggtactacctggitcgaaaag
tecggetecgegggecaggggacceaggtcacegiatcgagtggggecggeggaagtggeggaggtgggtecgglgg
cggaggeageggtggaggaggtagtggeggtggegglagtggeggtggcggcagtggaggeggaggatecgaggie
cagctggtogagtetggggoagecttggtgecagectiggggggtcictgagactctectgtgeagectetggaageatettc
ggtttcaatgacatggectggtaccgecaggetecagggaageagegegagitggtegeactaattagtagggtiggtgte
acaagitctgeagactecgtgaagggecgattcaccateiccagagicaacgecaaggacacggtgtatetgcaaatgaac
agcctgaaacctgaggatacggecgtetattattgttatatggatcagegactcgacggtagtactttagegtactggegeca
ggggacccaggteacegteteetcaGGCGGCGGCAGCGGCGGCGGCAGCGGCGGCGGCA
GCgtcgacaacaaaaccticagegtetgetecagggacticaccecgeecaccgtgaagatettacagtegtectgegac
ggcggcgggeacticeceecgaccatecagetectgtgectegtetetgggtacaceccagggactatcaacatcacctgg
clggaggacgggcaggteatggacgtggacttgiccacegectetaccacgeaggagggtgagetggectecacacaaa
gegageteacectcagecagaageactggetgteagacegeaccetacacetgecaggicacctatcaaggteacacctitg
aggacagcaccaagaagigtgecagattccaaccegagaggggtgagegectacelaageeggeccageecgttcgacet
gttcatcegeaagicgececacgateacctgictggtggtggacctggeacccageaaggggacegtgaacctgacetggt
ccegggecagtgggaagectgigaaceactecaccagaaaggaggagaageagegeaatggeacgttaaccgicacgt
ccaccetgeeggtgggeaccegagactggatcgagggggagacctaccagtgeagggtgacccacceccacctgeeca
ggegcecteatgeggtccacgaccaagaccageggeccgegtgetgeceeggaagtctatgegtitgegacgeeggagtg
geegggpagecgggacaagegeacceetecgectgectgatccagaacttcatgectgaggacateteggtgeagtpggetg
cacaacgaggtgcageicceggacgeecggeacageacgacgeageeccgeaagaccaagggcteeggettcttegte
ttcagcecgectggaggtgaccagggccgaatgggageagaaagatgagticatetgeegtgeagtecatgaggeagega
geccctcacagaccgiccagegageggtgtetgtaaatcecggtaaatga
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CLAIMS

I. Polypeptide construct comprising two single variable domains and an Fe
portion that is capable of effecting one or more IgE-mediated immune responses and/or that is
capable of binding to either the FceRI receptor and/or the FceRII receptor.

2. Polypeptide construct according to claim 1, in which the single variable
domains are linked to the Fc portion via a linker or hinge region.

3. Polypeptide construct, comprising two polypeptide chains, in which each
polypeptide chain comprises at least one single variable domain that is linked, optionally via a
suitable linker or hinge region, to one or more constant domains, in which the constant
domains from the first polypeptide chain and the second polypeptide chains together form an
Fc portion that is capable of effecting one or more IgE-mediated immune responses and/or
that is capable of binding to either the FceRI receptor and/or the FeeRII receptor.

4. Polypeptide construct according to any of the preceding claims, in which the Fe
portion is capable of binding to FceRI with an affinity (expressed as the K, value) better than
10° M1, preferably better than 108 M™%, more preferably better than 10° M, such as with a K,
value of about 10" M or 10" M,

5. Polypeptide construct according to any of the preceding claims, in which the Fe
portion is capable of binding to FeeRII with an affinity (expressed as the K, value) better than
10° M, preferably better than 107 M, such as with a K, value of about 108 M,

6. Polypeptide construct according to any of the preceding claims, in which the Fe
portion comprises at least one or more parts, fragments, amino acid stretches or domains of
the Fe portion of IgE.

7. Polypeptide construct according to any of the preceding claims, in which the Fc
portion comprises at least one or more of those parts, fragments, amino acid stretches or
domains of the Fe portion of IgE that allow IgE to bind to its receptors.

8. Polypeptide construct according to any of the preceding claims, in which the Fe
portion at least comprises C.4 (or a suitable part of fragment thereof), and optionally also
comprises C.3 (or a suitable part of fragment thereof) and/or C;2 (or a suitable part of
fragment thereof).

9. Polypeptide construct according to any of the preceding claims, in which the Fe

portion essentially consist of three constant domains.
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10. Polypeptide construct according to any of the preceding claims, in which the
parts, fragments, amino acid stretches or domains that make up the IgE-derived Fc portion are
preferably all or essentially all derived from human Fe portions.

11. Polypeptide construct according to any of the preceding claims, in which the
IgE-derived Fe portion is from human IgE.

12 Polypeptide construct according to any of the preceding claims, in which the
single variable domains are directed against a pharmaceutically relevant target or antigen.

13. Polypeptide construct according to any of the preceding claims, in which the
single variable domains are directed against tumor antigen.

14. Polypeptide construct according to any of the preceding claims, in which the
single variable domains are directed against activated and/or autoantigen specific T- or B-cell
associated antigens.

I5. Polypeptide construct according to any of the preceding claims, in which each
polypeptide chain comprises two or more single variable domains.

16. Polypeptide construct according to claim 15, in which the number of single
variable domains in each polypeptide construct is two.

17. Polypeptide construct according to any of claims 15 or 16, in which said two or
more single variable domains are linked via one or more linkers,

18. Polypeptide construct according to any of claims 15 or 16, in which said two or
more single variable domains are directly linked.

IS. Polypeptide construct according to any of claims 15 to 18, in which said two or
more single variable domains are directed against the same target or antigen.

20. Polypeptide construct according to any of claims 15 to 18, in which said two or
more single variable domains are directed against a different target or antigen.

21. Polypeptide construct according to any of the preceding claims, in which the
single variable domains are a domain antibody (or an amino acid sequence that is suitable for
use as a domain antibody), a single domain antibody (or an amino acid sequence that is
suitable for use as a single domain antibody), a "dAb" (or an amino acid sequence that is
suitable for use as a dAb) or a Nanobody (including but not limited to a Vi sequence), or any
suitable fragment thereof,

22. Polypeptide construct according to any of the preceding claims, in which the
single variable domains are Nanobodies.

23. Polypeptide, comprising at least one single variable domain that is linked,

optionally via a suitable linker or hinge region, to one or more constant domains, in which the
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constant domains are capable of forming (¢.g. with the constant domains of a second such
polypeptide chain) an Fe portion that is capable of effecting one or more IgE-mediated
immune responses and/or that is capable of binding to either the FceRI receptor and/or the
FeeRI receptor, or form a monomeric Fe portion that is capable of effecting one or more Igk-
mediated immune responses and/or that is capable of binding to either the FceRI receptor
and/or the FceRII receptor.

24, Polypeptide according to claim 23, in which the constant domains are the C.2,
C.3 and C.4 of human IgE.

25. Polypeptide according to claim 23 or 24, in which the single variable domain is
directed against a pharmaceutically relevant target or antigen.

26. Polypeptide according to any of claims 23 to 25, in which the single variable
domain is directed against a tumor antigen.

27. Polypeptide according to any of claims 23 to 25, in which the single variable
domain is directed against activated and/or autoantigen specific T- or B-cell associated
antigens,

28. Polypeptide according to any of claims 23 to 27, which comprises two or more
single variable domains.

29. Polypeptide according to claim 28, in which the number of single variable
domains is two.

30. Polypeptide according to any of claims 28 or 29, in which said two or more
single variable domains are linked via one or more linkers,

31 Polypeptide according to any of claims 28 or 29, in which said two or more
single variable domains are directly linked.

32. Polypeptide according to any of claims 28 to 31, in which said two or more
single variable domains are directed against the same target or antigen.

33. Polypeptide according to any of claims 28 to 31, in which said two or more
single variable domains are directed against a different target or antigen.

34. Polypeptide according to any of claims 23 to 33, in which the single variable
domain is a domain antibody (or an amino acid sequence that is suitable for use as a domain
antibody), a single domain antibody (or an amino acid sequence that is suitable for use as a
single domain antibody), a "dAb" (or an amino acid sequence that is suitable for use as a dAb)
or a Nanobody (including but not limited to a Vg sequence), or any suitable fragment

thereof.
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35. Polypeptide according to any of claims 23 to 34, in which the single variable
domain is a Nanobody.
36. Nucleotide sequence or nucleic acid that encodes and/or that can be used to

express a polypeptide construct according to any of claims 1 to 22 or a polypeptide according
to any of claims 23 to 35.

37. Method for preparing a polypeptide construct according to any of claims 1 to
22, which method comprises joining two polypeptides according to any of claims 23 to 35 so
as to form a polypeptide construct according to any of claims 1 to 22.

38. Method for preparing a polypeptide construct according to any of claims 1 to
22, which method comprises co-expressing, in a suitable host or host organism, two
polypeptides according to any of claims 23 to 35 so as to form a polypeptide construct
according to any of claims 1 to 22.

39, Host or host cell that expresses or is capable of expressing a polypeptide
construct according to any of claims 1 to 22 or a polypeptide according to any of claims 23 to
35, or that comprises a nucleotide sequence or nucleic acid according to claim 36,

40. Method for producing a polypeptide construct according to any of claims 1 to
22 or a polypeptide according to any of claims 23 to 35, said method comprising maintaining
or cultivating a host or host cell according to claim 39 under conditions such that said host or
host cell expresses or produces a polypeptide construct according to any of claims 1 to 22 ora
polypeptide according to any of claims 23 to 35, respectively, and optionally further
comprising isolating the polypeptide construct according to any of claims 1 to 22 or the
polypeptide according to any of claims 23 to 35 so expressed or produced.

41, Composition comprising at least one polypeptide construct according to any of
claims 1 to 22.

42. Composition according to claim 41, which is a pharmaceutical composition
comprising at least one polypeptide construct according to any of claims 1 to 22 and one or
more pharmaceutically acceptable carriers, adjuvants or excipients.

43, Polypeptide construct according to any of claims I to 22, which is directed
against a desired or infended target or antigen, or pharmaceutical composition comprising
such a polypeptide construct, for the prevention or treatment of a disease or disorder
associated with said target or antigen.

44, Polypeptide construct according to any of claims 1 to 22, which is directed
against a tumor antigen, or pharmaceutical composition comprising such a polypeptide

construct, for the prevention or treatment of cancer.
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45. Polypeptide construct according to any of claims 1 to 22, which is directed
against a self-reactive and/or activated T- or B-lympohcyte associated antigen, or
pharmaceutical composition comprising such a polypeptide construct, for the prevention or
treatment of inflammatory disorders and/or autoimmunity.

46. Use of a polypeptide construct according to any of claims 1 to 22 which is
directed against a desired or intended target or antigen for use in the preparation of a
pharmaceutical composition for the prevention or treatment of a disease or disorder associated
with said target or antigen.

47, Use of a polypeptide construct according to any of claims 1 to 22 which is
directed against a tumor antigen for use in the preparation of a pharmaceutical composition
for the prevention or treatment of cancer.

48. Method for preventing or treating a disease or disorder that is associated with a
target or antigen, which method comprises administering, to a subject in need of such
prevention or treatment, of a therapeutically active amount of a polypeptide construct
according to any of claims 1 to 22 that is directed against said target or antigen, or of a
pharmaceutical composition comprising such a polypeptide construct.

49, Method for preventing or treating cancer, which method comprises
administering, to a subject in need of such prevention or treatment, of a therapeutically active
amount of a polypeptide construct according to any of claims 1 to 22 that is directed against a

tumor antigen, or of a pharmaceutical composition comprising such a polypeptide construct.
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Figure 5A

>CEAL Hu~Cl-C2-C3-C4 IgE
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYDMSWVROQAPGKGLEW VSRISSGGGSTY YADSVKGRFTISRDNGSK

NTLYLOMNSLRAEDTAVYYCAKPTYSSDYRGLPPGQGTQVTVSSTQSPSVFPLTRCCKNIPSNATSVILGCLATGYF
PEPVMVTCDTGSLNGTTMTLPATTLTLSGHYATISLLTVSGAWAKQMFTCRVAHTPSSTDWVDNKTFSVCSRDFTP
PTVKILQSSCDGGGHFPPTIQLLCLYSGY TPGTINITWLEDGQVMDVDLSTASTTQEGELASTQSELTLSQKHWI.SDR
TYTCQVTYQGHTFEDSTKKCADSNPRGVSAYLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPYNHS
TRKEEKQRNGTILTYTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATPEWPGSRDERT
LACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTK GSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQ
RAVSVNPGK

Figure 5B

>CEAl Hu-C1-C2-C3-C4 Ighk
gaggtygcagcetgetegagtetgggggaggettggtgeagectggggggtctoctgagactetoctgtygcagectetggattcac
attcagtasatacgacatgagectygggtocgccaggotocagggaagygggctegagtgggtcteacgtattagtagtggtyggtyg
gtagcacatactatgcagactecgtgaagggecgattecaccatetecagagacaacagtaagaacacgetgtatcetgcaaatyg
aacagtttgcgggecgaggacactgoogtgtattactgegceecaagecaacctacagtagegactategaggecteceoeoygygy
ccaggggaccecaggtcaccgtotcectecaacacagageccatecgtctteccettgacocegetgetgeaaaaacaticecteca
atgecaccteegtgactetgggetgectggecacgggotactieceggageeggtgatggtgacctgegacacaggeteecte
aacgggacaactatgaccttaccagecaccaccoctecacgectetetggteactatgecaccatecagettgetgacegteteogyg
tgcgtgggccaageagatgttcacctgecgtgtggeacacactecategtecacagactgggtegacaacaaaaccticageyg
tetgetocagggacticaccoogoccacegtygaagatettacagteogtectgegacgygeggegggeactteceoocgaceate
cagctectgtgoctegtctotgggtacaccecagggactatcaacatecacctggetggaggacgggeaggicatggacgtgga
cttgtccaccgoctictaccacgeaggagggtgagetggectecacacaaagegagetcacecteagecagaageactgygectgt
cagaccgeacctacacctygccaggteacctatcaaggtcacacctttgaggacageaccaagaagtgtgeagattecaaceeyg
agaggggtgagegoctaccotaageoggeccagecegttecgacectgtteatecgeaagtegeccacgateaccigtetggtggt
ggacctggeacccagcaaggggacegtgaacctgacctggtececgggceagtgggaagectgtgaaccactecaccagaaagy
aggagaagcagcegcaatggecacgttaacegtcacgtecaccectgeeggtygggecaccecgagactggatcgaggygggagacctac
cagtgcagggtgacccacceeracctgeeccagqgeectecatgoggtecacgaccaagaccageggeeogegtgetgececegyga
agtctatgegtttgegacgecggagtggocggggagccgggacaagegoaccotegectgootgatocagaacttcatgocty
aggacatctceggtgcagtyggetgecacaacgaggtygeageteceggacgooeggeoacageacgacgcagoocccgeaagaccaag
ggcteoggottcttcgtottcagecygecctggaggigaccagyggecgaatgygageagaaagatgagttcatetgeegtygeagt
ccatgaggcagegagcecectcacagacegtccagegageggtgtotgtaaatocecyggtaaatga
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Figure 6A

>EGFR TH10-G/S-C2-3-4 Igh
QVQLVESGGGLVQAGGSLRLSCAASGRTFSTYTMAWFRQAPGKEREFVQGISRSDGGTYDADSVKGRFTISRDNAK

NTVYLOMNSLKPEDTAVYFCAAASVKLVYVNPNRYSYWGQGTQVTVSSGGGSGGGSGGGSVDNKTFSVCSRDET
PPTVKILQSSCDGGGHFPPTIQLLCLVSGYTPGTINITWLEDGQVMDVDLSTASTTQEGELASTQSELTLSQKHWLSD
RTYTCOVTYQGHTFEDSTKKCADSNPRGVSAYLSRPSPFDLFIRKSPTITCLYVDLAPSKGTVNLTWSRASGKPVNH
STRKEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTK TSGPRAAPEVYAFATPEWPGSRDKR
TLACLIQNFMPEDISVQWLHNEVQLPDARHSTTQPRKTKGSGFFVFSRLEVTIRAEWEQKDEFICRAVHEAASPSQTYV
QRAVSVNPGK

Figure 6B

>EGFR 7H10-G/5-C2-3-4 IgE
CAGGTACAGCTEGTGGAGTCTGGGGGAGGATTGGTGCAGGCTGGGGGCTCTCTGAGACTCTCCIGTGCAGUCTCTGGACGCAL
CTTCAGTACTTATACCATGGCCTGGETTCCGCLAGGCTCCAGGARAGGAGCGTGAGTTTGTACAAGGTATTAGCCGGAGTGATG
GAGGCACATACGACGCAGACTCCCTGARGGGCCGGTTCACCATCTCCAGAGACARCGCCAAGARCACGGTGTATCTGCARATG
AACAGCCTGAAACCTGAGGACACGECCETTTATITTTGTGCAGCAGCEAGTGTARAGTTGGTCTATGTGAATCCTAATCGCTA
TAGTTACTGGEGCCAGGGGACCCAGGTCACCETCTCCTCAGGCGGELGGCACGCGECGGCGGCAGLGGLGECEGCAGLCgtcgaca
acaaaacchttcagegtctgetecagggacttcaccecygcecacegtgaagatettacagtegtectygegacggeggegggcac
ttocccecgaceatocagetcoctgtgectegtetetgggtacaccccagggactatecaacatcacetgygetggyayggacgggea
ggtcatggacgtggacttgtccaccgectctaceacgeaggagggtgagetggectccacacaaagoegagetecacectecagec
agaagcactggetgtcagaccgeacctacacctyccaggtecacctatecaaggtcacacctttgaggacageaccaagaagtgt
gecagattccaaccegagaggggtgagegectacetaagocggercagecegttegacetgtteatecgeaagtogeccacgat
cacctgtetggtggtggacctggecacocageaaggggacegtgaacctgacetggticecegggccagtgggaagectgtgaace
actecaccagaaaggaggagaagceagegeaatggeacgttaacegtecacgtecacectgeoygtgggeaccegagactggate
gagggggagacctaccagtgeagggtgacccaccecccacctgeocagggecscteatgeggticcacgaccaagaccagogygoee
gogtgetgoceoyggaagtetatgogtttgogacgecggagtggocggggagecgggacaagegeaceotegectgectgatcc
agaacttcatygccotgaggacatcteggtgeagtggetgeacaacgaggtgcagetocecggacgeoeggeacageacgacgeayg
ccocgeaagaccaagggetecoggettettegtotticageegectggagygtgacragggecgaatgggagcagaaagatgagtt
catctgecegtgeagtecatygaggecagegageccoctcacagaccgtecagegagaeggtgtetgtaaateccygtaaatga
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Figure 7TA

>Her2 47D5-G/5-C2-3-4 IgE
KVQLVESGGGLVQPGGSLRLSCAASGSIFGINDMAWYRQAPGKQRELVALISRVGVTSSADSVKGRFTISRVNAKD

TYYLQMNSLKPEDTAVYYCYMDQRLDGSTLAYWGQGTQVTVSESGGGSGGGSGGGSVDNKTFSVCSRDFTPPTVKI
LQSSCDGGGHFPPTIQLLCLY SGYTPGTINITWLEDGQVMDVDLSTASTTQEGELASTQSELTLSQKHWLSDRTYTC
QVTYQGHTFEDSTKKCADSNPRGVSAYLSRPSPFDLFIRKSPTITCLY VDLAPSKGTVNLTWSRASGKPYVNHSTRKE
EKQRNGTLTYTSTLPVGTRDWIEGETYQCRVTHPHLPRALMRSTTKTSGPRAAPEVYAFATPEWPGSRDKRTLACLI
QNFMPEDISVQWLHNEVQLPDARHSTTQPRETKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVQRAVS
VNPGK

Figure 7B

>Her? 47D5-G/S5-CZ-3-4 IgE
AAGGTGCAGCTGETGGAGTCTGGEGGAGEGCTTEETGCAGCCTGEGGGEGTCTCTGAGRCTCTCCTGTGCAGCCTCTGGAAGCAT
CTTCGETTTCAATGACATGGLCTGGTACCGCCAGGUTCCAGGGAAGCAGCGCGAGTTGGTCGCACTAATTAGTAGGGTTGGTG
TCACAAGTTCTGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGT CAACGCCAAGGACACGGTGTATCTGCARATGAAC
AGCCTGAAMCCTGAGGATACGGCCGTCTATTATTCTTATATGOATCAGCCACTCGACGGTAGTACTTTAGCGTACTGGGGCCA
GGGGACCCAGGTCACCGTATCGAGTGGCGECGGCAGCGGCGGELEECAGCEGLGECEECAGCgtecgacaacaaaaccttcagey
tetgetecagggacttecaccecgeccacegtgaagatettacagtegtectgegacggcggegyggeacttcececcgaceate
cagetoctgtgectegtetetgggtacaceccagggactatcaacatcacctggotyggaggacgggcaggtcatggacgtgga
cttgtecaccegcoctectaccacgecaggagggtgagetggectecacacaaagegagetcacectcagecagaagecactggetgt
cagaccgcacctacacctgccaggtcacctatcaaggteacacctitgaggacagcaccaagaagtgtigcagattcecaacceyg
agaggggtgagogectacctaagecggeccageeccgttegacctgttcateegeaagtegeccacgatcacectgtetggtgge
ggacctggeacccagcaaggggaccgtgaacctgacetggtecegggecagtgggaagectgtgaaccactecaccagaaagg
aggagaagcagcegeaatggcacgttaaccgtcacygtecaccetgecggtgggcacecgagactggategaggggygagacctac
cagtgeagggtgacceaccceccacctgecragggoccteatgeggtccacgaccaagaceageggeecyogtgotgeccegga
agtctatgegtttgcgacgecggagtyggocggggageccgggacaagegeacectegectgectgatecagaacttcatgectyg
aggacatctoggtgcagiggctygcacaacgaggtygcagetceccggacgecoggeacagcacgacgeageocegeaagaccaay
ggctcoggettottegtattcagecgectggaggtgaccagggeecgaatgggagragaaagatgagttecatetgeegtgeagt
ccatgaggcagegagecootcacagacegtecagegageggtgtetgtaaateccggtaaatyga
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Figure 8A

>Her2 2D3-G/S-C2-3-4 IgE
EVQLVESGGSLVQPGGSLRLSCAASGRTFDDYAMSWVROVPGRGLEWVSSINWSGTHTDYADSVKGRFT I SRNNANNTLY LOM
NSLKSEDTAVYYCAKNWRDAGTTWFEKSGSAGQGTOVTIVSSGGESGEGSGEGSVDNKTFSVCSRDEFTPPTVKILYSSCLGGGH
FPPTIQLLCLVEGYTPGTINITWLEDGOVMDVDLSTAST TQEGELASTOSELTLSQKHWLEDRTYTCOQVTYQGHT FEDSTKERC
ADSNPRGVSAYLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLIWSRASCGKPVNHSTREEEEQRNGTLTVTSTLPVGTROWL
EGETYQCRVTHPHLPRALMRSTTRTSGPRAAPEVYAFATPEWPGSROKRTLACLIQONFMPEDISVOWLHNEVQLPDARHSTTO
PRETKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAASPSQTVORAVSVNPGE

Figure 8B

>Her2 2D3-G/5-C2-3-4 IgE
gaagtgcagttagtegagtcagggggtagettggtgcageecggggygtagectgegectgagetgegeegeyageggetteac
cttcgacgattatgegatgtcatgggtcagacaggteoctggtasagggcttgaatgggtttectecaataaactggageyggea
ccecatacggattatgeggatagegtgaaaggacgttttaccattagecgeaataacgetaataacactetgtacctacaaaty
aactcgctcaaatctgaagatactgetgtetactattgtgecaagaattggegtgacgeagggaccacatggtttgagaaate
cggtagogegggecaaggcactecaggtgacagtgageagelGUGGCGECAGCEGCGGCGGCAGCGGCGECEECAGLgtegaca
acaaaaccttcagegtetgetocagggacttecacceegeccaccgtgaagatettacagtegtectgegacggeyggeyggygcac
ttecccoccoccgacoatocagetectgtgectegtetetgggtacaccecagggactatcaacatecacctggetyggaggacyggygca
ggtcatggacgtggacttgiccaccgectetaccacgecaggagggtgagoiggoctccacacaaagogageteaceotcagec
agaagcactggctgtcagaccgeacctacacetgecaggtcacctatcaaggtecacacctttygaggacageaccaagaagtgt
geagattcocaacococgagaggggtgagoegectacctaagecggocecagecegttegacctgttecatecogeaagtegeccacgat
cacctgtotggtggtggacctggeacccageaaggggacegtgaacctgacetyggteeccgggecagtgggaagectgtgaace
actccaccagaaaggaggagaagceagcegecaatggeacgitaacegtcacgtecacectygecggtgggecacccgagactggate
gagggggagacctaccagtgcagggtgacccacccecacetgeccagggeccteatgeggtecacgaccaagaccagoggecc
gegtgotgececggaagtctatgegtttgegacgecggagtggocggggageegyggacaagegeaccectogeetgectgatee
agaacttcatgectgaggacatetoggtgcagtggetgeacaacgaggtgeagetoceggacgeccggcacageacgacgead
coccgeaagaccaagggoteoggeticttegtaoticagaocgectggaggtgaccagggecgaatgggagecagaaagatygagtt
catetgecgtgeagtecatgaggcagegagocectcacagaccygtecagegageggtgtctgtaaateceggtaaatga
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Figure 9A

>Her2 47D5-G/8-2D3~G/S~C2~3~4 IgE
KVQLVESGGGLVQPGGSLRLSCAASGSIFGFNDMAWYRQAPGKORELVALISRVGVTSSADSVKGRFTISRVNAKD

TVYLOMNSLEKPEDTAVYYCYMDQRLDGSTLAYWGQGTQVTVSSGGGGSGGGGSGGGGSGGGEGEGGGGEGGGAS
GGGGSEVQLVESGGSLVQPGGSLRLSCAASGFTFDDY AMSWVROQVPGKGLEWVSSINWSGTHTDYADSVEKGREFTI
SRNNANNTLYLQMNSLKSEDTAVYYCAKNWRDAGTTWFEKSGSAGQGTQVTVSSGGGSGGGSGGGSVDNKTFSV
CSRDFTPPTVKILQSSCDGGGHIPPTIQLLCLVSGY TPGTINITWLEDGQVMDVDLSTASTTQEGELASTQSELTLSQK
HWLSDRTYTCQVTYQGHTFEDSTKKCADSNPRGVSAYLSRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASG
KPVYNHSTRKEEKQRNGTLTVTSTLPVGTRDWIEGETYQCRVTHPHLPRAIL MRSTTKTSGPRAAPEVYAFATPEWPG
SRDKRTLACLIQNEFMPEDISYQWLHNEVQLPDARHSTTQPRKTKGSGFFVFSRLEVTRAEWEQKDEFICRAVHEAAS
PSQTVQRAVSVNPGK

Figure 9B

>Her2 47D3-G/$~2D3-3G/8-C2-3-4 IgE
aaggtgcagectggtyggagtetggggoaggettggtgeagectggggygtctetgagactetectgtgeagectictggaageat
cttoggtttocaatgacatggectyggtacegocaggetocagggaageagegegagttggtegeactaattagtagggttggty
tcacaagttctgcagacicogtygaagggecgattcaccatctccagagtcaacgeraaggacacggtgtatetgcaaatgaac
agcctgaaacctgaggatacggecgtetattattgttatatggatecagegactecgacggtagtactttagegtactggggeca
ggggacccaggtcaccgtategagtyggggeyygeggaagtggcggaggtgggtecggtggegyaggcageggtggaggagga
gtggcggtggeggtagtggeggtggoggeagtygaggegygaggateogaagtycagttagtegagtcagggggtagettgyty
cagccggggagtagectgegectgagetgegecgegageggettcaccttegacgattatygegatgteatgggtcagacayggt
ccctggtaaagggettgaatgggtttectcaataaactggagegycaccecatacggattatgeyggatagegtgaaaggacygt
ttaccattagcogcaataacgotaataacactcectgtacctacaaatgaactegetecaaatectgaagatactgetgtectactat
tgtgccaagaattggegtgacgecagggaccacatggtttigagaaatecgqtagegegggecaaggcactecaggtgacagtgag
cagcGGCEECGECAGCEGLGGCEECAGLGELGECEGCAGCgtcgacaacaaaaccttcagegtectgetccagyggacttcacec
cgcecaccgtgaagatcttacagtegtectgegacgygeggegggeacttceaceeggaceatecagetectgtgectegtetet
gggtacaccccagggactatcaacatcacctggetggaggacgggcaggtecatggacgtggacttgtecacegectetacceac
gcaggagggtgagctggectecacacaaagegagectecacceoctecageragaagcactggetgtecagacegeacetacacotgee
aggtcacctatcaaggtcacaccttitgaggacageaccaagaagtgtgeagattccaaccegagaggggtgagegactaccta
agcocggeccagecogttegacctgttecateoocgecaagtecgeoccacgatcacctgtetggtggtggacctggeacorageaagygyg
gaccgtgaacctgacctggteecocgggecagtgggaagectgtgaaccactccacecagaaaggaggagaagcagegeaatggea
cgitaaccgtcacgtccaccctgecggtgggcacecgagactggatogagyggggagacctacecagtgeagggtgacecaccee
cacctgcecocagggeccteatgeggtccacgaccaagaccageggeccgegtgetgocecogygaagtetatgegtttgegacgee
ggagtygocggggagecgggacaagegeacectegectgectgatecagaacttcatgeotgaggacateteggtygeagtygge
tgcacaacgagygtgcagctcoeggacgoccggoacagcacgacgcagecocgeaagaccaagggeteceggetictegtette
agccgeoctggaggtgaccagggecgaatgggagcagaaagatgagttcatctgecgtgecagtcecatgaggeagegagececte
acagaccgtecagegageggtgtctgtaaateccggtaaatga
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Figure 10A

>Her2 2D3-G/3-47D5~G/5-C2-3-4 IgE

EVOLVESGGSLVOPGGSLRLSCAASGFTFDDY AMSWVRQVPGKGLEWVSSINWSGTHTDYADSVEGRETI SRNNANNTLY LOM
NSLKSEDTAVYYCAKNWRDAGTTWFEKSGSAGQGTQOVIVSSGEGEIGGEGSGGGESGEEEIGGGGEGGGESGEGESEVQLYES
GGGLVQPGGSLRLSCAASGS IFGFNDMAWYROAPGKQRELVALISRVGVTSSADSVKGRFTI SRVNAKDTVY LOMNSLEPEDT
AVYYCYMDORLDGSTLAYWGQGTOVTVISGEGIGGEGSCEESVDNKTFSVCSRDFTPPTVRILOSSCDGGGHFPPTIQLLCLVS
GYTPGTINITWLEDGQVMDVDLSTASTTOEGELASTOSELTLSQKHWLSDRTY TCQVITYQGHT FEDSTKKCADSNPRGVSAY L
SRPSPFDLFIRKSPTITCLVVDLAPSKGTVNLTWSRASGKPVNHSTRKEEKQRNGTLTVISTLPVGTRDWIEGETYQCRVTHE
HLPRALMRSTTKTSGPRAAPEVYAFAT PEWPGSRDKRTLACLIQNFMPEDISVOWLHNEVQLPDARHSTTQPRKTEKGSGETVE
SRLEVTRAEWEQKDEFICRAVHERASPSQTVORAVSVNPGE

Figure 10B

>Her2 2D3-G/5-47D5-G/5-C2-3~-4 IgE
gaggtgcagetggtggagtetgggggetecttggtgcagectggggggtotetgagactetectgtgeagectetyggetteac
ttttgatgattatyccatgagetgggtecgacaggttccagggaaggggttggagtgggtttcatetattaattggtetgyta
ctecacacagactatgeagactcegtgaagggecgattcaccatetecagaaacaacgecaataacacgetgtatctacaaaty
aacagtctgaaatotygaggacacggecgtgtattactgtgeaaaaaactgyagagacygcaggtactacctggttcgaaaagte
cggctecgeggygecagygygacceagyteaceytategagtyggggcygggggaagtggcggagygtgggtecggtyggeggaggea
goggtggaggagygtagtggeggtggeggtagtggeggtggcggeagtggaggcggaggatecegaggtgeagetggtggagtet
gggggaggcttggtgecagectyggggggtotetgagactetoctgtgeagectetggaageatoticggtttcaatgacatygge
ctggtaccgecaggetccagggaagcagegegagttggtegeactaattagtagggtiggigtcacaagttctgcagactecyg
tgaagggccegattcaccatctecagagicaacgccaaggacacgghgtatotgcaaatgaacagectgaaacctyaggatacy
goegtotattattgtiatatggatcagegactecgacggtagtactitagegtactggggocaggggacceeaggteacegtete
ctoaGGCEGECEGCAGCGGLGECEELAGLGGLGECEGCAGCgtegacaacaaaaccttecagegtietgeteccagggacttcaccee
cgeecaccgtgaagatettacagtegtectgegacggegygegggeacttceceeegaccateecagetectgtgectegtetet
gggtacaccccagggactatcaacatcaccetggetggaggacgggeaggteatggacgtggactigtecacegectetacceac
gcaggagggtgagcetggectecacacaaagegagetcacectecagecagaageactyggetgtecagacegeacctacacctgec
aggtcacctatcaaggtcacacctttgaggacagecaccaagaagtgtgragatttccaacecgagaggggtygagegectacceta
agcoggeccagececgttegacctgttcatecegecaagteogoeccacgatecacetgtetggtggtggacctggeacecageaagyy
gaccgtgaacctgacctggtocecgggecagtgggaagectgtgaaccactccaccagaaaggaggagaagoagegeaatyggea
cgttaaccgtcacgtccaccctgeeggtgggcacccgagactyggatcgagygggygagacctaccagtgecagggtgaccoaceec
cacctgeccagggeccteatgeggtccacgaccaagaccageggeocgegtgetgeceeggaagtetatgegtitygegacgee
ggagtggccggggagecgggacaagegeaccctegeetgeetygatecagaacticatygecctgaggacatctocggtygeagtgge
tgcacaacgaggtgcagotccoggacgoccggoacagoacgacgeageoccgeaagaccaagggetecgygettettegtette
agcogcectyggaggtgaccagggecgaatgggageagaaagatgagtteatctgeecgtygeagtecatgaggcagegagecectc
acagaccgtccagegageggtgtetgtaaatecceggtaaatga
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