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members that have kinase activity (e.g., HER1/ HER3; HER2/ HER3; HER3/HER4), to form
30  active signaling-competent moieties. Of particular note is the pairing with HER2, since the
HER?2/ HER3 combination appears to have the highest proliferative potential through various
intracellular pathways including the PI3K/pAKT pathway. When HER3 forms dimers with with
HER?2, the resulting signaling complex can be disrupted by antibodies, such as pertuzumab,
directed to the HER2 component. In addition, the affinity of HER3 for HRG may be increased
35  when coexpressed with HER2. Recently, the interactions of HER3 with other cell surface

1



HER3 with other receptors leads to the activation of pathways inportant in
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The four members of the HER protein family are capable of forming homodimers,
10 heterodimers, and higher order oligomers upon activation by a subset of potential growth factor

ligands. Table 1 below lists known ligands of the HER family of receptors.

Table 1

ErbB (HER) receptor Ligand

EGFR Epidermal growth factor (EGF)
Transforming growth factor alpha (TGFa)
Amphiregulin (AR)
Epigen

EGFR & HER4 Betacellulin (BTC)
Heparin-binding growth factor (HB-EGF)
Epiregulin (EPR)

HER?2 None

HER3 & HER4 Neuregulin 1/ Heregulin (NRG-1; HRG)
Neuregulin 2 (NRG-2)

HER4 Neuregulin 3 (NRG-3)
Neuregulin 4 (NRG-4)
Tomoregulin

In mice, loss of signaling by any member of the ErbB family results in embryonic
lethality with defects in organs including the lungs, skin, heart and brain. On the other hand,

15  excessive ErtbB/ HER signaling is associated with the development of a wide variety of solid
tumor types. ErbB-1 (EGFR / HER1) and ErbB-2 (HER2) are found in many human cancers and
their excessive signaling may be critical factors in the development and malignancy of these
tumors. For example, EGFR is overexpressed in many cancers including lung and colon. Drugs
such as cetuximab, gefitinib, erlotinib are used to inhibit the activity of this receptor in those

20  settings. The HER2 gene is amplified and the protein overexpressed in breast cancer, which is
currently treated with herceptin, tamoxifen and lapatinib, amongst others. Escape from sensitivity
to these treatments is an increasing problem in cancer, and is a major reason why more novel and
effective treatments are required. Amplification of the HER3 gene and/or overexpression of its
protein have been reported in numerous cancers. Recently, it has been shown that acquired

25  resistance to, e.g., gefitinib can be linked to hyperactivity of HER3. This is linked to an acquired
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30  least one CDR with 75% or greater sequence identity to an amino acid sequence selected from the
group consisting of SEQ ID NO: 49, SEQ ID NO: 50, and SEQ ID NO: 51.
Another aspect of the disclosure is an antigen binding protein that specifically binds to the
HER3 receptor comprising a heavy chain variable region having at least one CDR with greater
than 75% sequence identity to an amino acid sequence selected from the group consisting of SEQ

35 IDNO: 31, SEQ ID NO: 32, and SEQ ID NO: 33; and/or a light chain variable region having at
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Another aspect of the disclosure is an antigen binding protein that specifically binds to the
HER3 receptor comprising a heavy chain variable region sequence having the amino acid
sequence shown in SEQ 1D NO: 30 and a light chain variable region sequence having the amino

acid sequence shown in SEQ ID NO: 57.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1. Inhibition of heregulin induced human HER3 receptor phosphorylation with
30  anti-HER3 antibodies in BxPC3 pancreatic cancer cells.
Figure 2. Inhibition of heregulin induced human HER3 receptor phosphorylation with
anti-HER3 antibodies in CHL-1 melanoma cells.
Figure 3. Inhibition of heregulin induced human HER3 receptor phosphorylation with

anti-HER3 antibodies in N87 gastric cancer cells.



Figure 12. Inhibition of betacellulin induced human HER3 recept or
phosphorylation with anti-HER3 anti bodies in SK-BR-3 breast cancer cells.
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25 Figure 15. Inhibition of heregulin induced heterodimer formation and human HER3
receptor phosphorylation with anti-HER3 antibodies in CHO cells transduced with HER4 and
HER3.
Figure 16. Inhibition of heregulin induced human HER3 receptor phosphorylation with
anti-HER 3 antibodies in cancer cells lines (Phospho-HER3 ELISA IC50 values).
30 Figure 17. The murine 1D9 antibody (M5.1D9.1F5) binds the full length human HER3
ECD and human HER3 domain III.
Figure 18. The murine 15D5 antibody (M5.15D5.2A1.1H10) binds the full length human
HER3 ECD and human HER3 Domain II.
Figure 19. The humanized 1D9 POTELLIGENT™ antibody binds the full length human

35 HER3 ECD and human HER3 Domain III.
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Figure 35. Efficacy of nouse anti-HER3 mAb, nurine 15D5 anti body, in the
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xenograft nodel (subcutaneous inplant). CB-17 SCID mce were treated with
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2012/ 031198PCT/ US 011/.81%3 2 tunor cell growth. Statistically significant
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to the is pe control (*n<0.05; 2-Wy A jth. Bonferraqni _post test
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monkey PBIIT’IOge%. ?Ie];t%lce%to v(lithcheulnla%izgc? %J'IQE)A'CCRETAMABTM, twice weekly at 5 to 50 mg/kg

30  i.p., resulted in decreased CHL-1 tumor growth in CB-17 SCID mice. The decrease in tumor
growth was similar and statistically signifcant at all dose levels compared to the isoptype control
on Days 29 and 34 post implantation. (***p<(.001; 2-Way ANOVA repeated measures analysis
with Bonferroni post test).

Figure 42. Efficacy of humanized 1D9 RR POTELLIGENT™ in the CHL-1 xenograft

35  model. Treatment with humanized 1D9 RR POTELLIGENT™, twice weekly at 5 to 50 mg/kg
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Figure 47. Efficacy of humanized 1D9 RR antibody and variants in the NCI-N87
xenograft model. CB-17 SCID mice were administered the indicated humanized HER3 mAbs
(humanized 1D9 RR antibody, humanized 1D9 RR POTELLIGENT™ antibody and humanized

35 1D9 RR ACCRETAMAB™ antibody) at 50 mg/kg twice weekly i.p. to determine effect on N87
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WO 2012/ 031198PCT/ US2011/ 050322 Table 2 HER3 | eads and conpetitors Mirine
1505 anti body Chineric 15D5 anti body Humani zed 15D5 anti body (H4L1l) Miri ne
1D9 anti bwopoism®si ¢ 1D9 anti body Humani zed 1D9 anti bo@gT/US2011/050322

10

15
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35

CTLA-4 (Evibody); lipocalin; Protein A derived molecules, such as Z-domain of Protein A
(Affibody, SpA), A-domain (Avimer/Maxibody); Heat shock proteins such as GroEl and GroES;
transferrin (trans-body); ankyrin repeat protein (DARPin); peptide aptamer; C-type lectin domain
(Tetranectin); human -crystallin and human ubiquitin (affilins); PDZ domains; scorpion toxin,
kunitz type domains of human protease inhibitors; and fibronectin (adnectin); which has been
subjected to protein engineering in order to obtain binding to an antigen, such as the HER3
receptor, other than the natural ligands.

CTLA-4 (Cytotoxic T Lymphocyte-associated Antigen 4) is a CD28-family receptor
expressed on mainly CD4+ T-cells. Its extracellular domain has a variable domain-like Ig fold.
Loops corresponding to CDRs of antibodies can be substituted with heterologous sequence to
confer different binding properties. CTLA-4 molecules engineered to have different binding
specificities are also known as Evibodies. For further details see Journal of Immunological
Methods 248 (1-2), 31-45 (2001)

Lipocalins are a family of extracellular proteins which transport small hydrophobic
molecules such as steroids, bilins, retinoids and lipids. They have a rigid -sheet secondary
structure with a number of loops at the open end of the conical structure which can be engineered
to bind to different target antigens. Anticalins are between 160-180 amino acids in size, and are
derived from lipocalins. For further details see Biochim Biophys Acta 1482: 337-350 (2000),
US7250297B1 and US20070224633

An affibody is a scaffold derived from Protein A of Staphylococcus aureus, which can be
engineered to bind to antigen. The domain consists of a three-helical bundle of approximately 58
amino acids. Libraries have been generated by randomisation of surface residues. For further
details, see Protein Eng. Des. Sel. 17, 455-462 (2004) and EP1641818A1

Avimers are multidomain proteins derived from the A-domain scaffold family. The native
domains of approximately 35 amino acids adopt a defined disulphide bonded structure. Diversity
is generated by shuffling of the natural variation exhibited by the family of A-domains. For
further details see Nature Biotechnology 23(12), 1556 - 1561 (2005) and Expert Opinion on
Investigational Drugs 16(6), 909-917 (June 2007)

A transferrin is a monomeric serum transport glycoprotein. Transferrins can be
engineered to bind different target antigens by insertion of peptide sequences in a permissive
surface loop. Examples of engineered transferrin scaffolds include the Trans-body. For further
details see J. Biol. Chem 274, 24066-24073 (1999).

Designed Ankyrin Repeat Proteins (DARPins) are derived from Ankyrin which is a
family of proteins that mediate attachment of integral membrane proteins to the cytoskeleton. A

single ankyrin repeat is a 33 residue motif consisting of two -helices and a -turn. They can be
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engineered to bind different target antigens by randomising residues in the first -helix and a -turn
of each repeat. Their binding interface can be increased by increasing the number of modules (a
method of affinity maturation). For further details see J. Mol. Biol. 332, 489-503 (2003), PNAS
100(4), 1700-1705 (2003) and J. Mol. Biol. 369, 1015-1028 (2007) and US20040132028A1.

Fibronectin is a scaffold which can be engineered to bind to antigen. Adnectins consists
of a backbone of the natural amino acid sequence of the 10th domain of the 15 repeating units of
human fibronectin type III (FN3). Three loops at one end of the -sandwich can be engineered to
enable an Adnectin to specifically recognize a therapeutic target of interest. For further details see
Protein Eng. Des. Sel. 18, 435-444 (2005), US20080139791, W02005056764 and
US6818418B1.

Peptide aptamers are combinatorial recognition molecules that consist of a constant
scaffold protein, typically thioredoxin (TrxA) which contains a constrained variable peptide loop
inserted at the active site. For further details see Expert Opin. Biol. Ther.

5, 783-797 (2005).

Microbodies are derived from naturally occurring microproteins of 25-50 amino acids in
length which contain 3-4 cysteine bridges — examples of microproteins include KalataB1 and
conotoxin and knottins. The microproteins have a loop which can be engineered to include upto
25 amino acids without affecting the overall fold of the microprotein. For further details of
engineered knottin domains, see W02008098796.

Other epitope binding domains include proteins which have been used as a scaffold to
engineer different target antigen binding properties include human -crystallin and human
ubiquitin (affilins), kunitz type domains of human protease inhibitors, PDZ-domains of the Ras-
binding protein AF-6, scorpion toxins (charybdotoxin), C-type lectin domain (tetranectins) are
reviewed in Chapter 7 — Non-Antibody Scaffolds from Handbook of Therapeutic Antibodies
(2007, edited by Stefan Dubel) and Protein Science 15:14-27 (2006). Epitope binding domains of
the present disclosure could be derived from any of these alternative protein domains.

An antigen binding fragment or an immunologically effective fragment may comprise
partial heavy or light chain variable sequences. Fragments are at least 5, 6, 8 or 10 amino acids in
length. Alternatively, the fragments are at least 15, at least 20, at least 50, at least 75, or at least
100 amino acids in length.

The term “specifically binds”, as used herein in relation to antigen binding, proteins
means that the antigen binding protein binds to the HER3 receptor as well as a discrete domain, or
discrete amino acid sequence, within a HER3 receptor with no or insignificant binding to other
(for example, unrelated) proteins. This term, however, does not exclude the fact that the antigen

binding proteins may also be cross-reactive with closely related molecules (for example, the
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HER?2 receptor). The antigen binding proteins described herein may bind to the HER3 receptor
with at least 2, 5, 10, 50, 100, or 1000-fold greater affinity than they bind to closely related
molecules, such as the HER2 receptor.

Ranges provided herein include all values within a particular range described and values

5  about an endpoint for a particular range.

The binding affinity (Kp) of the antigen binding protein-HER3 interaction may be 1 mM
or less, 100 nM or less, 10 nM or less, 2 nM or less or 1 nM or less. Alternatively, the Ky may be
between 5 and 10 nM; or between 1 and 2 nM. The Ky may be between 1 pM and 500 pM; or
between 500 pM and 1 nM. The binding affinity of the antigen binding protein is determined by

10 the association constant (Ka) and the dissociation constant (Kd) (KD = Kd/Ka). The binding
affinity may be measured by BIACORE™, for example, by capture of the test antibody onto a
protein-A coated sensor surface and flowing HER3 receptor over this surface. Alternatively, the
binding affinity can be measured by FORTEBIOTM, for example, with the test antibody receptor
captured onto a protein-A coated needle and flowing HER3 receptor over this surface.

15 The K4 may be 1x10° Ms™ or less, 1x10™* Ms™ or less, or 1x107 Ms™ or less. The Kq may
be between 1x10° Ms™ and 1x10* Ms™; or between 1x10* Ms™ and 1x10” Ms™. A slow K4 may
result in a slow dissociation of the antigen binding protein-ligand complex and improved
neutralization of the ligand. Exemplary Binding affinities and related data for the antigen binding

proteins described herein are provided in Table 2.
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In Table 2, “murine 15D5 antibody” refers to a monoclonal antibody comprising the

variable heavy chain, variable light chain, complementarity determining regions and framework

regions shown in SEQ ID NO:s 1-8; “humanized 15D5 antibody” refers to a monoclonal antibody

comprising the variable heavy chain, variable light chain, complementarity determining regions

and framework regions shown in SEQ ID NO:s 22-29; “murine 1D9 antibody” refers to a

monoclonal antibody comprising the variable heavy chain, variable light chain, complementarity

determining regions and framework regions shown in SEQ ID NO:s 44-51; “humanized 1D9

antibody” refers to a monoclonal antibody comprising the variable heavy chain, variable light

chain, complementarity determining regions and framework regions shown in SEQ ID NO:s 30-

37. In particular, the “humanized 1D9” monoclonal antibody in Table 2 comprises the heavy

chain variable region amino acid sequence shown in SEQ ID NO: 30 and the variable light chain

amino acid sequence shown in SEQ ID NO: 57 as well as the corresponding complementarity

determining regions shown in SEQ 1D NO:s 30-33 and SEQ ID NO:s 35-37.
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30  derivatives, Baculovirus expression vectors, Drosophila expression vectors, and expression
vectors that are driven by mammalian gene promoters, such as human Ig gene promoters. Other
examples include prokaryotic expression vectors, such as T7 promoter driven vectors, e.g.,
pET41, lactose promoter driven vectors and arabinose gene promoter driven vectors. Those of
ordinary skill in the art will recognize many other suitable expression vectors and expression

35  systems.
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vari able region and |ight chain variable region respectively of an antigen
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These are the ervariabl e regiops of jnmunogl obul in heavy and I i.ght
e Chere MBS Al hua el e dhed Ea Rt BatPRrtesd mweit® for
regi ons) adid tdaeentOviinterbr tat pas tsblakd pliorafitd MHbdvogdnobalthatell TRotSxam B as
used herein refers to q#

| ). three heavy chain CDRs, all three |ight chain
CDRs, al | M 3F GRA" PG BRI THY BpRs eéPreSaSt‘leé%{%rthB{?éh‘-‘éﬁp@tnﬁﬁhe 3%‘?%’?%?% t he
at | east on@k&iRic ExERRIHS cukaryotic cdRaegiauiliah béls, Spead Hut f@tindad toadOBO aci d
resi dugs in i Bi ces, and ful e i body . sequences
re numbel e Sec g R L A AR P2 e S8 ar Ty ¢ he
ternms " CDRimphobDRIIL Oy any @BRkazive theiCBIRIMOst prefehaiylthe cliabiRHR2 ]l is CORK3Y3, used in
t he Exanp | 1 o e at . nunber i convention., For furth .
it or mar | B0, U2 R Sl B R B OB it AR e A,
| NTEREST, toAhhdikdosurelha$.be Readtddyntangéctiveakll usendmbioalizabet, vt ks, Nati onal
Institutes of Fbalﬁg 1987). It mﬁll bﬁ,a arent to thogse skilled in the
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There are ggéoyalternative nunberi ng conventions for CDR sequences, for

exanpl e t Aode®Set out in Chothia, et al. (1989) Nature 342: 877-883. The
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Ua) ng- cacTREHBER 4T R6hCuRE o 5t NS CBR A NG AT e TR Kabat
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COR M ni %%ITQQ idarlltgbaléler,] iL'E)s Alamos database, and Swiss Protein database, by homology to the

nucleotide and amino acid sequences of the donor antibody. A human antibody characterized by a

homology to the framework regions of the donor antibody (on an amino acid basis) may be
suitable to provide a heavy chain constant region and/or a heavy chain variable framework region

25  for insertion of the donor CDRs. A suitable acceptor antibody capable of donating light chain
constant or variable framework regions may be selected in a similar manner. It should be noted
that the acceptor antibody heavy and light chains are not required to originate from the same
acceptor antibody. The prior art describes several ways of producing such humanized antibodies
—see, for example, EP-A-0239400 and EP-A-054951.

30 The term “donor antibody” refers to an antibody that contributes the amino acid
sequences of its variable regions, CDRs, or other functional fragments or analogs thereof to a first
immunoglobulin partner. The donor, therefore, provides the altered immunoglobulin coding
region and resulting expressed altered antibody with the antigenic specificity and neutralising

activity characteristic of the donor antibody.
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The term “acceptor antibody” refers to an antibody that is heterologous to the donor
antibody, which contributes all (or any portion) of the amino acid sequences encoding its heavy
and/or light chain framework regions and/or its heavy and/or light chain constant regions to the
first immunoglobulin partner. A human antibody may be the acceptor antibody.

The terms “Vy” and “V” are used herein to refer to the heavy chain variable region and
light chain variable region respectively of an antigen binding protein.

“CDRs” are defined as the complementarity determining region amino acid sequences of
an antigen binding protein. These are the hypervariable regions of immunoglobulin heavy and
light chains. There are three heavy chain and three light chain CDRs (or CDR regions) in the
variable portion of an immunoglobulin. Thus, "CDRs" as used herein refers to all three heavy
chain CDRs, all three light chain CDRs, all heavy and light chain CDRs, or at least one CDR and
wherein the at least one CDR is CDRH3.

Throughout this specification, amino acid residues in variable domain sequences and full
length antibody sequences are numbered according to the Kabat numbering convention.
Similarly, the terms “CDR”, “CDRL1”, “CDRL2”, “CDRL3”, “CDRH1”, “CDRH2”, “CDRH3”
used in the Examples follow the Kabat numbering convention. For further information, see Kabat,
et al., SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST, 4th Ed., U.S.
Department of Health and Human Services, National Institutes of Health (1987).

It will be apparent to those skilled in the art that there are alternative numbering
conventions for amino acid residues in variable domain sequences and full length antibody
sequences. There are also alternative numbering conventions for CDR sequences, for example
those set out in Chothia, er al. (1989) Nature 342: 877-883. The structure and protein folding of
the antibody may mean that other residues are considered part of the CDR sequence and would be
understood to be so by a skilled person.

Other numbering conventions for CDR sequences available to a skilled person include
“AbM” (University of Bath) and “contact” (University College London) methods. The minimum
overlapping region using at least two of the Kabat, Chothia, AbM and contact methods can be
determined to provide the “minimum binding unit”. The minimum binding unit may be a sub-
portion of a CDR.

Table 3 below represents one definition using each numbering convention for each CDR
or binding unit. The Kabat numbering scheme is used in Table 3 to number the variable domain
amino acid sequence. It should be noted that some of the CDR definitions may vary depending on

the individual publication used.
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Vu/VL domains as can be found on a standard antibody.

The term "epitope”, as used herein, refers to that portion of the antigen that makes contact

with a particular binding domain of the antigen binding protein. An epitope may be linear,

comprising an essentially linear amino acid sequence from the antigen. Alternatively, an epitope

may be conformational or discontinuous. For example, a conformational epitope comprises

amino acid residues which require an element of structural constraint. A discontinuous epitope

comprises amino acid residues that are separated by other sequences, i.e. not in & continyous

sequence in the antigen's primary sequence. fn the context of the andigen’s tertiery and quaternary

structure, the residues of a discordinuous epttope are niear enough to each other to be bound by an

antigen binding protein.

For nucleotide and amino acid sequences, the term “identical” or “sequence identity”

indicates the degree of identity between two nucleic acid or two amino acid sequences when

optimally aligned and compared with appropriate insertions or deletions.

The percent identity between two sequences is a function of the number of identical

positions shared by the sequences (i.e., % identity = number of identical positions/total number of

positions times 100), taking into account the number of gaps, and the length of each gap, which

need to be introduced for optimal alignment of the two sequences. The comparison of sequences

and determination of percent identity between two sequences can be accomplished using a

mathematical algorithm, as described below.
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Similarly, a polypeptide sequence may be identical to a polypeptide reference sequence as
described herein (see the amino acid sequences in the “Sequence Listing” for exemplary reference
polypeptide sequences), that is 100% identical, or it may include up to a certain integer number of

35 amino acid alterations as compared to the reference sequence such that the % identity is less than
p q
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The % identity may be determined across the length of the sequence. As defined herein
the term “over 75% identical” includes over 75%, 80%, 85%, 95% and 99% identity as well as all
20  discrete values, and discrete subranges, with in this range.

2% LC

The terms “peptide”, “polypeptide”, and “protein” each refer to a molecule comprising
two or more amino acid residues. A peptide may be monomeric or polymeric.
It is well recognized in the art that certain amino acid substitutions are regarded as being
"conservative”. Amino acids are divided into groups based on common side-chain properties and
25  substitutions within groups that maintain all or substantially all of the binding affinity of the
antigen binding protein are regarded as conservative substitutions. See Table 4. The antigen

binding proteins disclosed herein can comprise such “conservative” amino acid substitutions.
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SEQ | B NObindiBg pSEMs|obthRidiscipdire eomtpriSED14ap oNOCDRSE3 saetos ¢ DR firgyh the wivating,

vari abl e [egh0f NRI9s8 b &8Hn QU MAGRAHORLIGERET/ US2011)/ 050322 COR

with 75% or greater sSequence identity to an am no aclid sequence sel ected
from the groupThotisilesticratyo pfovEQm dDtipD; biRkimg BEcn|tdt Nerifigdly banld HER® | D NO
20. . di . e al .DEOVi ' e at
speci i cal Ty B o R B AR A e LRI A g (e
CDR ani noamld nzegekmtibodshown in SEQ ID 5 NO 23, the CDR amino acid

SEQ 1D Mo 25 TARGRE oD Bl A e e s O B BRI o act
sequence stmmivingp h§EQchin N@iabR7¢gioavigDRediRheniae kdd saguspsevwaioRQiA  SEQ
aspect of NChe i Co QR e L POl Car
bi nds sequence shown in SEQ ID NO: 4; and a light chain variable region having the CDR amino acid
sequence shown in SEQ ID NO: 6, the CDR amino acid sequence shown in SEQ ID NO: 7, and
20  the CDR amino acid sequence shown in SEQ ID NO: 8.
The disclosure also provides an antigen binding protein which specifically binds to a
peptide chain domain comprising amino acid residues 184 to 329 of SEQ ID NO: 21. Amino acid
residues 184 to 329 of SEQ ID NO: 21 comprise domain I of HER3. Domain II of HER3 is
involved in dimer formation, such as heterodimerization.
25 Another aspect of the disclosure is an antigen binding protein that specifically binds
HER3 comprising a heavy chain variable region having at least one CDR with greater than 75%
sequence identity to an amino acid sequence selected from the group consisting of SEQ ID NO:

23, SEQ ID NO: 24, and SEQ ID NO: 25; and/or a light chain variable region having at least one
27



10 HER3 conprising a heavy chain variable region having at | east one CDR
with greater than 75% sequence identity to an am no acid sequence sel ected
from t he woaop/@orsi sting of SEQ ID NO 45, SEQ ID NO 26T/uspa185322 D NO
47; and/or a light chain variable region havi ng at | east one CDR with 75%

or greater, sequence identit to. n.am no aC|d quence, s cted fromthe

gr otp conSPRCTHY gt oraEa t5 ikt gse GOt sies Fon s 6P 15The
di scl osur eondisti QIISEQI DGO DT, samulgem) D&, ndi BEQFDID(NCEIZE\ t hat specifically binds
HER3 conprisin h hai n. vari ahl e regi on having the R am aci d
sequence shown I %dl%‘%llﬁfﬂl@m’?gs an} JPHS RGP H’i%telaél?aagpfggﬁa&%dé in SEQ

| D NO 46;:0@1@111@h&e@%hﬁﬂﬁﬁbaeegﬂoﬁ&qmgmmmhme héld &ﬁ@:ﬂc@sﬁ‘d@n id3EQANd/ or a
l'i ght gchai havi ng t he aC| S ence shown in SEQ
| ooN0: S 0N HE el o s o st SEBAR 2 s R S565 459 and. 1 e

CDR am no se’ﬂlﬁd:ﬂde sipauan SEQ $1h 0l 25 anSEQehtOhNvar@mble region havfﬁ@ eheCUBSR: hesuaadal so

Chai n donaPH RGBT e A deRt PR et s s hoth Broea Yo Koo
Anmi no aci memﬁmasa&&&qh@cé%wﬁﬁn SEQID RON®. 21 conprise domain |11 of
HERS. Dorralnlll?]tgf HER3 Cdlnovedlnll

d binding by.th R3
Moot or oo andeBer Sebar iRt frealist Pahe P itk DRI pr ot ei n
t hat specHERS abﬂlphslﬂigmi&a\}jﬁﬁx’&n@'m{d 18¢iighAingaalyst 6l DR Wath igeale£theiePioon

havi ng at | east. one eat er t 5% seguence i.den an an no
aci d sequifECE KLY Iéb"‘“f*%‘?ﬂatc e*e%"reB‘ingle}ﬂ‘%{%%ﬂ}? "%ﬁéﬁ“ﬁ)"é\@dgﬁﬁ%EQ | D
NO 32, ang SBEQDINDNG, andFEQIDONOT 472 ahd/ @ htlightvhhia vingdbleabdien kR giganlehdvhag at

| east one h, 75% or greater se uenceldetlt to an. amno acid
sequence. SORaeHY i ot ety Somared g ekt BREm s F&E0 | b na
36, and SEQsifhgN@SERAD NO: 49, smmh@r 5a3pesEQMD Ndha1di scl osure is an antigen
bi ndi protei ecific R3 conpri sin ain
variagf e regi oﬁh?Q?ﬁtkﬁblptﬁ? ar?Sgeé%‘gsE piei et g5 '&ﬁq]y??@ﬁéE NO 31,
t he CDR aﬂdﬂi}ﬁls&gladleﬁ@fd;ldﬁﬂ@ﬁlaﬁh@vgﬂoﬂ mvﬁg&hel@mlnaacld@dqdeﬂcbam@a% sppno acid
sequence nd/or ha| able r.egi on

havi ng thg&%th%ﬁggf?f’ﬁg% #8%@%% 4§ algglaﬁ%lﬁce shown
in SEQ I Dsd&&nc8510wﬁ1h1€$]€l@ﬁ)m Ao, aad/loda B@mul&\mc&nsﬂslemgldnmaﬁ@hl: DDRGmidd, and
the CDR am.no acid se spect of
the di ool BRUREITEE SRV FGahS Bichar-dfl PBeBi EHareemecty AN Y Bde to « he
HER3 2@cept,and toOPR diifigacid feqeanye hoah ih SEQ imNOest.egi on having at | east one
CDR wi th great t han 75% sequence .identjty to a m nog equence

Sel et ed Prom THETTONS SRERERCF iy grraRg ey MY e R ana seo
| D NO 12pepaidéelétaim dnlainglomptifiag smivabdidizkidudssgi Q)I‘H%@VS]EKQ INJ: easAmmacﬁDR
with 75% or r se tit seq el ect ed
from the Grt abRstoSo HE0dp QT ey To3on R e RPors e iy a0 " seq
I D NGO  18inv8kéd inMgh@ birkhg tanik IBERY feB2pdd  20. 10The di scl osure al so provides
an an gen binging protein t ecifical bi nd cept or
conpr éS| ng a hed¥y“'é %Of&}f ({Lﬁt?rglérgf‘seaalagtﬂ\geﬂééld}?épfﬂi%n%ﬂﬁ 8‘1#??@6 38?% sequence
shown in SER3 Ic&nlbd@ing]a(hea\tyhﬁaﬁli)a'lﬁmngiothlegSﬁEhl@ﬁﬁeeCB]h@/\im gidateShG 79 NO. 11,
and the CDR am no aci uence shown D NO 12; .and a light
Chai n var FABIES HBTOR MG e Eos SiRo e 1 e sanererome MHhedo 1 B
NO 12, t Bk SEQRDaVOI2, MSE@I@JNGYB?@aﬁMﬁ\M]gthﬁJBSE@bIeDeM hatingan@adt bee CDR
am no aci ¢ sho in SE vari abl e region
vt - nEPEOR T 1 e SBEE MEE ot i SReT MG S PP R Par o
acid S(equecnﬁetusghﬁ\SEQllm\BEQSl SEQIO» NLO 36,andl SEQeD GloR3am no aci d sequence shown
in SEQ ID NGO 20..The di osure also provides an antigen.binding protein
hat speci £ carfyeamie! ek lut s ahie bie Bed PRl bpts" o rer
conpri si NHERBeodprisiig adeid cheiguerbde: rsgiovmving tEHDR B}niﬂ@acla Iequésce sheaein of

ordi nary KL w.ll rec |z i nhibi ¢ rmation nmay
e decer nhedb P Al PRk s GERRR R B Ei% e B bR Ry apsence
of an ant agéseqhénaelshogm i SE@ D NaY: 38; hﬁd/dt sng}mshaﬁrevan&lehgmmrhmmgmém on
assays are well known in the art and i ncl ude, for exanple, co-precipitation
based assays or two-hybrid assays. 25Another aspect of the disclosure is an

antigen binding protein that specifical, Ey bi nds HER3 conpri sing a heavy
chain vari abl e regi on sequence having the am no acid sequence shown



in SEQID NO 1 and a light chain variable regi on sequence having the am no
aci d sequence shown in SEQ ID NO 5. Another aspect of the disclosure is an
anti gen bwoadoreg3prest ei n that specifically binds 30HER3 ®omarse&itng3az heavy

chain vari abl e regi on sequence having the am no acid sequence shown in SEQ

ID NO 22 and a ht chain i e regi nce having the ino acid
L eqnence snmAcH el Fiokor SR IBNG 35 BR3¢
aﬂ ant i geNOEF@dhmglep:n}Rtaemlﬂo ﬁd‘ta:teﬁﬁem_e@sihbbvﬁai $EQD])NdB3’g|ER3 conprising a heavy
chaln varil a e reglion s e avi n t he m. _No acCl S ue

01o] 053 168nCT ATy P Eea I3 Bty e DI B R ally RGP et o

regi on segUBBeRchandongriiihea Hdﬁwylaqaac\iadalﬂeagen@ewﬁgmmsﬂome B6BR Witk gi@ter48
Anot he aﬁqpe(/‘%/of the.di scl osure is. n anti
ca

o ng? Rfr {))roteln hg

speci f P AEIGERSM LS AT aél’i“%a"é WELV® TS \‘?lar“i1 2BPW PBYTBR © é}%%ence
havi ng t hed alm: n@ SEQI 10 rs@qUeNLIES EENIMANO 51 2) s al lidhNDain IBrizbiechegioh hgirg a€hai n
vari abl e region uence having the a aci d sequence sho SEQ | D NO
3a. Bk g e B M s P A s St
t hat speckgifougadnkiytidy TSEQHBRRD:CON$EQ H) NQ: 3, SEEANYNOh&I SEQVIa N@plseSE@D on
sequence Vi ino.acid sequence shown in SEQID NGO 9 and a |ight
chain var&@bllsggf“ig'is%ﬁg@qa@nce sel ected fromthe group consisting of 10 the
am nol@cid seqmﬁm@&l@b@mO ipfbvﬁEin 4ot N biddBngapctein it syRtificalBdids Sefieience

[ i.scl.osure is an

shoyvn in ﬁﬁ% t her. q of, ttge ﬂ
antigen b ﬁﬁ‘g?elf}i’ Ct"E’iPHSIP%’Pea%)b ?“r‘falé%‘? ?%gwflﬁavs}n% ¢ CRE AR BT ST
conpri si nglr?amhleaﬂq éIDfDE: go%cahlamlﬂoegid?aqlﬁmuﬁ@mﬁnmmmg\mhle affithoCari d
segquence snown .I.n | I. C arl a uence
D et Yo oubat shO BN Ia ] Sk PR qiih SRR LSS QR A
g! sg! osur epal @ﬁn(pzl’cm/seql&ﬁcd @aﬁ&vﬁnﬂzﬁmmNet 0, afelcdm eﬂmdmmgeqhaee stivlingen |
1 Nal escr er el SO .provi des an
o1 nioa e TRRD: I a%‘i“ﬁé‘Clgfeﬂ“&léCSr*h%ﬂ’emSE@lIgﬁ\i‘g LG 2 gebea’t om
t he groupvatbiirstidnigviak tﬁerte)muﬁllne béid &guchcs eguant SEQ MDWO: 18, tCOR BmiNG: 38
and the 20nucleic acid.s own i 1D NO 39. )
Ahacl ou. Bty 6paatShimoEE) 102 ms 2 i dleaiths tiowg 0o Bt one
nucl ei ¢ asiod2gel ected fromthe group consisting of the nucleic acid
sequence shown S D, NO. 59 and.th cl e| c ce n SEQ
BN Go° O " ThEaisinys b e B A g v W B BB B B R D g
c]?rrpL 2&i nghieh 1ﬂh&ﬁlts1f0rmﬁltﬁ)nmﬂ@|d&mat c&ﬁprﬁiu%f!ﬁeﬁinﬁﬁdﬁﬁﬁsfeﬁ@ﬂﬂibé skhewgﬁrosm lmmsm sti gg

t
o aueson Zheksops Leda R oM SR B 8080 %R Bhs 2

i sol at ed datehgied b@.@ssdylﬁg)dﬁm’et qajaﬂtgleaboth @ftht pefecdundlabieaceat bl asigbebindidg f r o m
t he group

consisti of the. nucleic acid sequen sho)
g She P et s, S B Sl S PR SO M R e B ot so
provi des aanipkotapedpirtich Bised asdyd ocompybsd fgayat I east one nucl ei c acid
sel ected fromthe, grou nsj. s of the leic acl . shown in
20 B NG 15 e A PR s 4l BGRE o BT EF
The di scl BiERB eodprisingpItRwydhsinanridb&atgbiecqitncd leivingaled ahitOmpt deqicnge tbwh east
of the.nucleic acid

equonce IR NOSEBA D a i S ERER seier B nder tree GidesSehomn | n
SEQ | D NGsho®8.in SEQ ID NO: 5.
Another aspect of the disclosure is an antigen binding protein that specifically binds
30  HER3 comprising a heavy chain variable region sequence having the amino acid sequence shown
in SEQ ID NO: 22 and a light chain variable region sequence having the amino acid sequence
shown in SEQ ID NO: 26.

Another aspect of the disclosure is an antigen binding protein that specifically binds

HER3 comprising a heavy chain variable region sequence having the amino acid sequence shown
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WO 2012/ 031198PCT/ US2011/ 050322 The di scl osure al so provides an

i solated nucleic acid conprising at | east one nucleic acid selected from

t he groupwoaneistiong of the nucleic acid sequence shownPCH/USEQ1I0BIND 54,
the nucleic acid sequence shown in SEQ ID NO 55 and the nucleic acid
sequence S 1 n-SEQ I.D NO 56. 5The di sclosure al so pr.ovides an isol ated
el er e att PP E Wy 24 RGeS et Soe Fa el R TSRS o1 oup
consi st i nghoovh it REQMDIGICEUE. aci d sequence shown in SEQ ID NO 63, the nucleic
aci d sequence sho in SEQ | 1 64 and the nuclei.c acid.sequence shown in
S0 1 DN 65, Aot asptoror Beliclise e Rtz PRSPl L i B BRE on vect or
conpri si NYERBeomsiingtacdaryubhi@ iveriddtd résiod Qdemcs hdvad themendacid sequenceldhéwn

di scl osure oyi des a reconbinant .host cel] conprising.an expression
Tect or> compti i Ebr e st am Bl e e e gy Gideatei *%,0
di scl osur ghoahsoSpoopiNges4a net hod for the production of an antigen binding
rotein that specifically bipnds HER3 conprising the step o ultyring a
P econbi nant - hobfobap Rt G ot San wciasr bRaPE A o Deiay by { be
i sol at ed AERB eblﬁpra;ﬁigd&elﬁi@mﬁihbafhbl‘t&E@blﬂSegﬁdﬁde KR GRVIRS dnfigho :icﬁtEsleQLﬁbﬁli:Qﬁaﬂwbi ndi ng
rotein. . T i sclosure. als rovi des a arnmaceuti cal conposition
onpri o nif SR ISR R H Dl iseith SR S a g R HRER or
phar ma e uthe @alidoyacidGeRPh@Bh@ICIAISEQED. NO: 13 and the albfi® adidSeduesdsrstoval BGEQN ovi des
a net hod ﬁ é{ ?ti ng cancer in a subject conprising the step 20of
admi ni st ef? Ng" &'t her apeutically effective anmount of an antigen binding
protei n descri basthfras@iivftie didRsst BjaahtigewbiwR yrdidie thaesp esfical i binbetoshebd] ect
is treate,é:R The dLscI&surgP?lso ﬁrovides a nithod of treating cancer
in a mamErReSHRTPSIOME Tl PFeEY SR TIall Freleq SEETcE BrYive B P fYd amount of
an anti geseqhénaelsiogmpi SE@IID N8 30 estd lidhe chalievaeibile re2oh Reqabiek hevingwpaainoof t he
nmet ho of .the di scl osur | is a human. I n anot her aspect of
t he ng hoaﬁéﬁﬂu?ﬁgﬁﬂﬂggf§§EB§N¥ﬁg¥2ancer is sel ected from breast canger,
ovari an cancer Thpdiasdsaicalsc preriks istihtadtelciCais eficodpa feraagdnbitiaagestcins Ki n
cancer, gastricg.cancer and nel anona. I n one enbodi nent there is
al so prov ﬁggmaﬁm5Wtigen bi ndi ng protein as described herein 30for use in
use in the treahddsdosofe abb pastdecanicdited ickid 2ahl comptighg at aghahe:ldanier

bl adder cancer,. pancreatic .cancer, ski.n cancer, gastr.i ,and

mel anom, G diBRr e aPRC i ST Bl aSerhle gr e SRR NI ARE b 4
Subj e2d coaumi¢ &lid@qidnes ibepm SHQ ) NOdant i fyi ng a subject with a cancer
sel ected fromthe .grou onsi stin f breast cancer.,. ovarian cancer,
rostate cancern ihaeARe Arear MEturEhERE wiRoEPi R R BRS¢
cancer angtlecrlf@po@groamebnbijtigdithzingéleit heid s@uédee siapaut SEQID W sH and thy e
anount of an.antjgen bindin i.n described herein to the subject,
wher eby tH%ﬂ%%ﬁ?%%qWW“FWQWE8ﬁﬁ%§h§#§‘&?eated. The discl osure al so
provi des a net Mhddigfiostuc@ib pertded atribdiged @y dckl cogptifies gtl@p oaé n@&)eic acid

determinin cancer expresses.a protei.n conpri.sin ) i.d residues
T4 1 5 3ot sted G e RGPS RET R -BUP B nBTBR o SEL RS Ul b5y o o1
i ntact can@dic @&l deguencd shpwe pesE} iMNS: of. such cells, such as |ysates or

i mrunohi st ochenj cal . (1 HC) preparat.igns, by a variety .of different .techniques
ond reagent s <disoedbtiete BiTBRLA ORGSR ARl BotuBta e F R
pepti de chadcredd@rBthdgoamiunbistingdf &rinncciaadid sdqa&ice sesniB84EQ oD 329 s0tndthE) | D
NO 21 or niclei aci d rinerﬁ%gf ﬁé99§8 specific for a nucleic acid
sequence BWCOUT NG A "o "aeT 4 Ri8s>184 to 329 of SEQ ID 10NO 21. Such
det er B0 nat i ons Thayisd@urrate proviks axiesteEnuchye defieommpasing atfidacwne yilicdaieicidy

i ncl udi ng

selected from the group consisting of the nucleic acid sequence shown in SEQ 1D NO: 42 and the
nucleic acid sequence shown in SEQ 1D NO: 43.

The disclosure also provides an isolated nucleic acid comprising at least one nucleic acid
selected from the group consisting of the nucleic acid sequence shown in SEQ 1D NO: 42 and the

35  nucleic acid sequence shown in SEQ ID NO: 58.
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fluorescence activated cell sorting (FACS), ELISA, Southern blotting,
Northern blotting or nucleic acid mcroarray anal yses. Such determ nations
may be nemle 20e2/@ti98e to appropriate positive and negati PeTasatoss2nr based
on previously collected data sets (e.g., the average expression of am no

acid residues 4 to 329 of S ID NGO .21 in arti.cular cell or tissue
15type) T dndionS ardiag wohgite Rt s B e RG 1 er @t s tHEr of n
t he pr ot ekdlecedmni thegrobhensisiingef &Rindclsie gile fr@ersh ohwiniin SSEQ ND: NQ th1. The
met hods of treatpent of the.di osur y, further. conprise det ining if
e Toast B b aisaf supis i 37 17 St b el SRR 3 B oE D gone
encodi ng SBXé.D NO. 21 or a portion thereof, such as domain Il or domain
11 of . HER3, or, 2Qanplifjcation of. RNA transcrjpts _.encodi ng SEQ LD NO 21
or o o 1on + s dareeure lsS Doy & it B PP ol e rReE e
t r eat ment sdldcteld oM GO ROt Snkigtidche tistheeio bicid peqdaice shvwmiimgEQ e NTa ™S ahe
expresses a. protein conpri si am ha aci esi dues. 330 to 495 of I D NO
o’ Guen Beig i stareten e GRC Frat AR b e S Rg RSER B | or
preparati sos6nf such cells, such as |ysates or i mmunohi stochem cal (1 HC
preparations béha.v ri et}/ of djfferent  25techni %ue.s nd eage ts sych as
St R

antigen bindin VPSSP REY EHECTPIEAT 8T (RPPERP RO &0 FH8€s® 330 to
495 of( SE@stfbeN@ereidl or nucleic acid prinmers or probes specific for a

nucl eic acid Sﬁﬁu(gmfe enﬁ?gdi ngj am no acid residues.330 to 495 of SEQ I D NO
21. Such det er MTHALTEHE 8P TBEICHRFE MY BT RISLFRNICRMPER S W™ PR 8 ¢ Plow

cyt onet r y caryglstnditiedsdldtetnreszanide dacibed ateal. cel | sorting (FACS), ELI SA,

Sout hern bl ott] . Northern blottin ucl ei c. aci.d m.crqarray anal yses.
30 Such det er it PadiRe ) DY RatieTef o & aignSF ARG BUE PR ang
negati ve @andpetaficllpbindaHER3 osinpisiyg iteusdp of Citutieg i fdomisihat bat sll(c@mgrising he
averagﬁ expressi.on of am no. acid rlesd' dues 330 to.4a? O'f'agag%e:p[) NO. 21 in a
parti cul af ‘Ef‘é’FﬁSSl‘EﬂVeﬁ"ég‘iP&’r{S%gl}e.“" ated nuclgigacigy derriet el B4 the use
of a subshaneebidésgpiottard herein, such as an antigen binding protein, in the
manuf act ure of i canent for the treatnment of .conditi.on sel.ected.from
WO 2012/ osn%%b@%ﬁ@@%ﬁs? TROE I COMEP LT g MBS By Whbt e hdine

ovari an CpnRef des@ibos hatie, @anprirmaddhadte icepiitdecarriggancr eat i ¢ cancer, skin
cancer, gastrig¢ cancer and nel anoma., Th resent disclosure also, relates to
et hod for ¢ TEERTGUs AR R R e nd o SR E P bR P Bt 87 £ om
br ai n2@q gl bounasyisterifg aahdrggtitvatt effBannayant ofan amnizes yinding piciCivsetbad bdtisease,
Lherm tte-Ducl os di sease, breast, inflammtory breast cancer, WIlmnms tunor,
F ng' 5 SEAEGHE e RIRTAD o0are hite “BiEP UM, medul | obl ast ora, | col on. - head
and neck, ki dn@ys dibdisagre alsb parvidesriemathod/st, treatmay dafder inpaiaied co@prighgost at e,
sarconmm, ost.eosarco i.ant |l tunmor of bone,.thyroid, | obl astic
Tooel T cURUARRANE D PEap i BGutis tITh o AR i B EO T AR

| eukem a, hérainr y-cel |l | eukem a, acute |ynphobl astic | eukem a, acute

nyel ogenous 10! eukem a hroni c. neutrophilic | eukem a, acute |ynphoblastic
ool 51 euke i skl MR TR AR by HE PSR s Bk ers ar rant e
cell | eukem a, manbthkpdspeciyfahomehsi gatha kdisobduasthe Cank@ukerscrd friohl birdapd €

nyel oma, acute nmegakaryocytic | eu i.a, pronyel ocytic | eukem a, .

oYyt ol e IRETH SR M S O S aRT AT B S s

| ynphoma, cdnysrphobkasdmLc T cell | ynphoma, Burkitt's |ynphoma, follicular

| ynphoma, neur obl ast ) bl adder cancer, urothelial cancer, .| cancer,
Vival cancer . TP gIBRT el ARET A6 GRaed e gt TraRAR: el Beklh

mesot Bl i arase ie s9ih dgaahtnand ®fcast 8alcky avayiagtand, gadtaecancdigpatdocahden| ar

cancer, gastritc cance{(., nasoghgalranﬁ%al cancer, buccal cancer, cancer of the
mout h, G BFTYEsTPOT At estiNar St ahaf @ dl}ﬂﬁgﬂomﬁnd testicular cancer. Another
aspect of the Ghsdibcdsuiealsb proaiicaniegedoticatiigngnger Dtaaubjembmprisifpahd ft¢pgal |y

binds to 2 .ng&i.de C aitn. onai n CinFrdl Si ntﬂ am no actid resi gues 184 to 329
of SEQ I DONB U TYIng a subjegiygihpancer peleeted fom e Stgp ey i T PSSt 58 i gen

bi ndi ng poairien tanvdi| @bst&pemicdr] Waldeycabichdandreatia cqpeqt skikecandea gasttlocamicdr and
conprising am no acid residues 330 to 495 of SEQ ID NO 21. The

di scl osure al so provides a nethod for the production of an antigen binding
protein that specifically binds HER3 c%rfpri sing the steps of a) culturing a
reconbi nant host cell




25conpri sing an expression vector conprising the isolated nucleic acid as

descri bed herein, wherein the FUT8 gene encodi ng

al pha- 1, owbroergphtosansf erase has been inactivated in theCraseohiossn: host

cell; and b) recovering the antigen binding protein; whereby the antigen

bi ndi ng protﬂei nis r%gnuc.ed.. Such rret.hﬁds faor the Fr duction. of anti.gen

bi ndi ng pPGEEITE BN HENFEFS HET PP ER ISR 6amUeT g AR POFENE PO Tm

teCh2glvogyelslsﬂt&tiﬂmﬂei_ih\tatﬂealhﬂj&t{vﬂﬁfébjlat}ﬁ%ceﬂi}?‘ﬂ}[e hs(ﬂﬁlé:dltJTﬁng&mm, 30 SU) in whi Ich |

CHOK cells cking a functional copy.o e ene produce ponocl ona

ok bodi 5. haviT A isiuRebh P Ph bt oE Rt MEN clar el SRS bt of t v

(ADCC) actidtstintining fhatancs ckpresseas@otcinebMptisigy dntin@uvid deithics ¢84 torsaN oL$ P &b

o o B S B e B P Dl e IS0 e SSRA o 00

\é\ﬂégg61739 ?uan dgﬂm %Mﬁ@ltelabf inﬁxfu#‘ﬂlﬁkt@c![fheﬁl!i(lﬁ} dlﬂfmrﬂ@f@bﬁ@ﬁw«aﬁfﬂg obyifeeher e_ncte.
ose of ordinary ski n the art w al so rec i ze ot her ropriate

Systons. AHATEIeLRE P b HotErDEn g Ro Bt odreil Sippgae S ng

protei n edqhessathriingamireoirbisnmss 143as B2l SEQIDENO& 1l or kikdMBadidprihi@s ar t  and

i 7 oxcl NEPORPHEIA CHE B BGraBRy He P e DR s P oer et ™ he.

di f_cl Dtasulr3 _Blog_ay. ch Gitb@limﬁiﬁﬂd rd@cbb eaﬁqda,rfomgmbl_e,dwtﬁhr g {)Eﬂmby:ga&t@ igeqﬁzﬁ)l Mg T[]_ed

anti gen bi.nding protein e u Vi a rotease cl eavabl e, peptide

i nker ¢ oMo TERARbEAER &R ST A/ Al oG Stiire UP e e G RARBTECSr  Suh

chenot her apgdit Actd ARArSy anzkadi¥plSech deferBinhticab @y BeimhdtralbiiveSo bffedptade

nononet hyl auristatin E E) and nononethyl auristatin F (MVAF). O her

oo Cal o BeEGeRbr B i et gp BRUBUR (et RieR ¢ AnBe 'SR [ ed i the
art will egeagongeanthdheid siiicabieiochesDit@IEANEULi & aggaistia: celonfidsgat es nmay
10aIsF be)grepared by lI'inking a chenotherapeutic drug to an antigen binding
prote h vi8% chenical bond formed from a reactive group. The

di scl osur e al sOhpdi@tistesisa pretdodmbbod sheapreaticddio the fotd@mc@mrisgane bi ndi ng

Grokasy ciro S G pgbarn SERIENY o0 GhChane BRe GERSEP R e et 6 hat

speci f i cakirthediom@sischiieRamihmg i wag dnbynioheclidi B abwbjcomibhadsnifitatioh ofluct i on

f ti bi ndi jn. .. The, discl : | ' t hod
For "t he pPORORCHER SHR BV genomipntirng: prdeeforona: S5l AR o has
HER3 2®nphamplifiegtidnhod Repsis@iptsaehe @lidgt SBQ IMgNa: 2 le@apbitivatiicrdost cel |

conpri sing an .essi on, vector conprising an iIsolated.nuc]eic acid as

Coaer i bed hor e ThPRIRIRAY AL B BERPR DRulB ME B LIS 8] & 2% aci o
sequence eaaathingthacabérepricscdCprotoiimbmnpRatpaniingadibickidieg G0 @rids bHSE) Ao
donai n am . no.acji d. r.esi dues: and b) . recoveri the antj.gen bindin rotein;
Choreby TN aReh n SR TR B Be By Bt o S E ool e

pr oduct i osuchtelBnduciyanlydaien di ngnymbbiktechemicabHOEprperdtionniBd vatiety o@didbfehe, usi ng
t he L NTTm t echnol o system.avail abl e from.Bi Inc. (Princeton,
ND) amtl KGR eRaTs SO ARG S el PR B gifroalia” ' 6 O
whi ch a r esido®iznant4950$SEQeD N 5¢ onpaiciesd 4l pliteeXP pasd specifiet ®nudlgic whi ch a

Fc nucleic.acid sequence encoding. a l.merij.c i n.havi bath. | gGL and
o Fo il SR w e e iRt el e SEQ ISR RSy s Gi i o &
expr essedmapbpmadty e campdn by the Dsdufiidiviegtopicoy eicliding Yiusrgscemd actbadd cahpl enent

dependent cyto I.Ci ( activit hat, is increased,relative to an
ot herwi s REF b 81 P SPaHe Dbt S SUERE G g Y e abrmai
Aspec3® oBudhhietefsivitlonGInNT Bambdeabindlcag yppddpriay pbefitcaine nelased doedls binbased

WE0070L1051 it LEOUIPLSSIED, £oGh 2 A Gh LS LRLIPL he0 g

i ncr easedofSEQ M NodRCinngaseguerder 8paciypé)c nutations into the Fc regi on of
an 1 gG chain. ‘ﬂ}o elof o[di nar isti | | fi nbtge ac{t g'cll al so.recogni ze ot her
appropriate syspenclosurealsoprovides g usepf @ aybstafieslesirion! Isratsudes 30 fiteRbd f or

t he pr odubindiag potcimin thomhgeamrnbe ot mgli@hehtebinthdbtdwatnt s peaditibe adidcyed hiomds HER3
wherein the Fc nucleic acid sequence is fused in frame to a nucleic
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WO 2012/ 031198PCT/ US2011/ 050322 acid selected fromthe group consisting of
the nucleic acid sequence shown in SEQ ID NO 40 and the nucleic acid
sequence wWhawre/a3m9SEQ | D NO. 42. Such net hods for the proaastéonsak2 anti gen
bi ndi ng proteins can be perfornmed, for exanple, using the ACCRETAI\/ABTm
technol ogy s em avail able from Bi p\Wa, |nc Prince o whi ch comnbi nes
t he POTEL é‘ﬁft‘f’?ﬁ SEHES @WE@&EWF%%WE}%‘? C%‘S?Ert e’E ‘6‘“ FItEEisn

anti gen beandirNgisadice) gasthavintg ahoinblafiEC and CDC enhanced acti vi ty that is

increased relatjve to an otherw se identic nonocl onal anti bo king a
o e o oot feet Ao et B S e i o TR A bt ROUR P o o
product i 0tanodr salectanﬁrcbrgejﬂalii)(gmdmag gli’oblfaﬁbrﬂast Bamagaqaezunﬁnacsgﬂldrmn@ iCaddeHER3

i culturln reconbi nant h peII c.ont ai ni ng

conpri t he

o o es St Buthre BeEA R Ry POBPHEGE M) Gt Ao ieShe bed
herein, saircbnRXRiBISH ARV @S, @penfiytfubrha‘,‘ﬁnedﬁl[wrabtsmﬁl,gzo&nﬁféadﬂuﬁﬂrﬁtl&; kijaéyd
sequence encqdin chinmeric Fc domain having both |1 gGlL and IQG?, Fc.domain
oo ae B de el T o e s e ot Sant cefl B S

al }olha- 1, gbimpm@ysid; ryamscslﬂasﬁse chl&i&ubaﬁiﬁig chidaic tny¢riatbus laultvewli:rﬁfa h%@ﬁhﬂﬁl nant host
cell; an reco t he en bin ot ei ere e antigen
i ng o PaRapGaE ko g et i bR b S Themih e .

The diGcl @skyntda a:hﬁ)ﬁlcﬁhélﬁﬁﬂpﬂﬂis leakdtiih, hogte tydiphbblastip Tad Cduk@nia Qﬂasﬁlﬁcﬁd&ﬁd gen

bi ndi ng prot ificall ER3 wherein the Fc nuclei.c acid
Sequence M TsBlR ey PR R B LS R e s Hitip
consi sti NGukdmi,heultiplemetiomaatde MegieRce tis Rakemik, prédndcRidNeikedth, and t he

ot ovi des. ST Bt e Rt e e e B bt e R ME b et
conpri si ngnipheblsstie P col lyaghhord, Buekitt’ slgq@hbrhgrfapaﬂﬁrllﬁﬁ;iﬂomaafeﬁﬁbtaswma anmount of

an an ndi n tein descrlbed herein to the subject, whereby the

o - c koo Pather csheh BB Firfia et Bt el Prismes ot el B o

provi des eenfitebive nRfothdlioamb | d@@hagqar@n@mm@ramarm@aﬁhet |hqmdcélhﬂaarwbp1ect
2500rrpr|5| n t he steps of a |dent|f a subject w cancer us
condi 11 onERTRFT SR HAGEE) o PR E el et o e G

antigen bstftdnamgmm)mﬁletd@u@iarbhmldl scl osure to the subject, vvhereby t he
pre-cancerous c¢ondition i .Subject is.tr sure
AT IR TR SRR e X R TS
furth2s coepgrtidsiiag dohrisdopridhg apindetieresididsngs tdiRIGAREQND BXPRESSES a
protein conprising amn oagi reS|duesl4t03 EQ 1.D NO. .

The discl osure B?tg?f aﬁ%‘v‘ifg‘besd%égﬁg? dg 2Bfece PR ‘f“?n%‘) Lﬁﬁéf’gﬁlcfl&?@@é“dﬁ%di tion
i n a subj epéptidbettagi dmniahﬁ:opipﬁtlﬁg mnlaoaqadteﬁﬁﬁestetoaA%nosmﬂnNﬂeqmence shown in

SEQ | D NO 21. e. di sclosure,al so. provi treating a
Sro cancer ons. T ohf piruBhr BEwSY BF rReuERR Tul TRk e SEh ' O

det erm ni fgt ipbtﬁﬁ(ﬁlaylbﬂhﬂs HEm e(ﬁﬁlﬁﬁln@ tt&rscttpebﬂh) ammmﬁn Qi r@nibifiafitcthoszalti d r eS| dues
330 t 5495 of . SE?8 2013 1‘8‘? ! USZdOl /05?%@2 not her
as pec? of “VHASHE F’S’éif?%“ "%C“’éﬁ"‘&l?ﬁsi‘“& BTG P e eSS e%eBbXVP?mlélal ly
bi nds a HERIUTSgeptadtodpchighamp-fus@s!ti@hiRiilsc hasbcoginhfiiya@dinnbe gcémbisaguence

shown in SEQ | D hav heamnoa d, sequence,.shown. i.n SEQ I D
N 3, VIR o TR o B e SR G R R WepRL 1
havi ng t hgrodmed.oSwh intttinedfoe he eraibaion of iiht@Eth(ﬁh@prbﬂns Oan lﬁfﬂ@i‘.f&nﬂ&&,\/ﬂoﬂg t he

amno acid se uence N and 13 havi amno acid
Sequence S PRl DR ooy Syl S T ol Y iy Oty e s
an an30 genNJhh nm{clhg:}mK)ltsefl daelinhtidfe ﬁmﬁaioﬁmlccalbﬂ f thd FIOES @enéERR3ude @oapdi@tal and
conpri ses 11 havi n

oD hevEod s ihehts 4 el aifat ol SRR R A ey AL oy ng
t he ; a ;ne no 1slﬁbra§¢hd§\il.29fpue 21 %eﬁh@Nmenoalo&EQniblady\a}gii;i;’bﬁd inGLRIL vithavfinegortahe a lrJne 2 g .
o T HUERES a8 PR bRE R e R e S T8 s e B a R g e

SEQ | D NOUS&816292, WO00ANvhed Waxpe 0 afi of Weicldirs @lcopuitaed ihsremrbyasfeicg@en bi ndi ng

5 A R ol A B I S




15 CDRH2 having the am no acid sequence shown in SEQ ID NO 32, CDRH3
havi ng the am no acid sequence shown in SEQ ID NO 33, CDRL1 having the
am no aciwoetusn®e shown in SEQ I D NO 35, CDRL2 havi ngCrhms2@amioss2aci d
sequence shown in SEQ ID NO 36, and CDRL3 having the am no acid sequence

shown in SEQ | D NO 37. Another aspect of .the disclosure is an antigen

b1 ndi g pPETEITONAF EHOSBAg AT DIGE DS O HiEd f SCBBPEI AR LM | ses
CDRH1 havivBigkiide iafiené aad indludesparincitrschdwmatdgrape@ id2xdangd&hroddhithhhavi ng
the am no acid Sﬁ uence st@/\ﬂn in SEQID NO 46, CDRH3 having the am no acid
sequence 8 NN ‘?%‘E%afeﬂc rajpgrap 1 having the anino acid sequence shown
in SEQ I D NO A9 antidoRbidding ytofgdn biitRe dindlddorcacdychiss &6 ponied shmuitibody- @ | D NO.

50, and CDRL3 hayj he am no acid sequence shown in SEQ | , 51.
S D Anorher ottt 3PS e SR e o T Y B e ek H PRI st SRR e vt ch
speci fi capdpyidbiifidstoa chifzRahdrgreft dtg. aneiseanpirt ssexGREDS fual tivgrotheapaitic no

aci d sequence sho in$S I D.NQ 10, CDRH2 haying t.h aci d sequence
Shown 1SRG BRI P s EBRAE TALYY RGrehRoumeite! He et EGRHAS Bown T SEG
I D NO 12mohdaritily] Baistafig Fi(We &R 108hea SuiEbls @ bgheslieapsitd\ieritdlarSHEEditdd Nedeinl 4,
CDRL2 havj th m.no acj.d sequence shown in SEQ | D NO ,.and CDRL3
S0havi ng. T REe SoER e G GrsBHLE COROUoD i R BREE 2gits. ConivE ither
aspect of alkdie: gemeddds Uinking S clidmottittapeaid dRignd kmghtigerotiading phieihvispaeinidacal | y

bi nds a HE?R%H ecept or and conRri ses CDRH1 having the am no acid sequence
shown in PECRIGMA CEH P havi ng the ami no acid sequence shown in SEQ
I D NO 11, CDRife digtdstg alsh @roaiienOmadbdlfos g pesda&iod RO antiBenFidind pricin 12,

CDRL1 having th in ' equence shown i n

202/ 0311 B8Pet B a5 S s AT oLt TR g PR Bfiho aci d
sequence shownThadiSsQuieRishprovikiQs arbdmél g DRidingyavtein ghatt fiRcifivdl Roimis HERSequence
shown_ | scl osure al SQ. tovides a pharnaceuti cal

conpog '? i gﬁ%’%%%@f rdfzsglg%?di’ilﬁ}@fl%g’s 8‘?0h%%18nf’ PO ABHE T HE RN E Y gi scl osure al so
provi des a pharhadieidsiealso prvpiesa inktod & thd@swintthadf hedskeh fiefindigeteinn t he
cancer . pARCPEERD BEFRs epetiear g P it o et hons.
T et g s mieng et i ool S
ant bodi edt Sl STB stndenr b et R e d S p T Re 1508,
109 ap@l 2RAMgtortoigGoaml Iga0 Fi dodhie smas aviErdsidass; huhBniez@drivehsamigen of t he
To08 monolPOHANGTE DSy BF UGSt B darali T POR AR AR RRS BEB et o | nhi bi t
or inter f giloguctivh bf dntigaitdnding prateiaechnrbe pediirakd domRamzlatisiap teet ween HER3 and
are not | EIMILE AT ERoliy SRE e PRI ReUTprms T ouR ot her
tyrosi ne Kiki@segos (moel Kyswr flake Kic@pi ads CoThel. hestidhta refonibidantlioki saly or
T R o A e Bl Sl s BEOCaBRSER 00 1.2,
pat hways
that are Hh3n depetdeniGl and 1gG3 Epidbagie ammppiid gestlusis fusell 0ah estibothehchizd
b1 nd ng. AT PRPON R P e G DG B B et g BB ARG ER o1 e ns
that spectftotoaitiy((D() daividizREAt Faerdabdddelhtiveaneh stbettvisaidertical endclokd recept or
Fecept o HERTA TSk TR oy Ph At s E U D R ek tanl o
r egi 030 segpencee ddscrde@id WONM70110@m afld UsXomd 7@l 48 1 @hdactcbfayhichwad inedap@ate€gi on
sequence Bgrei§ll§9relfgen’\lc9 In5the %gthods of the disclosure CDC activity may also be increased by
introducing sequence specific mutations into the Fe region of an IgG chain. Those of ordinary
skill in the art will also recognize other appropriate systems.

The disclosure also provides a method for the production of an antigen binding protein

35  that specifically binds HER3 wherein the Fe¢ nucleic acid sequence is fused in frame to a nucleic
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or 17). The antigen binding proteins that specifically binds HER3, such as
the muri ne and 25humani zed 15D5 nonocl onal anti bodi es, may bind domain ||
of the HBRB 20208pt98r (residues 184- 329 of SEQ I D NO 2PyrI/usee1166e32 not

bi nd domains | (residues 20-183 of SEQ ID NO 21), Ill (am no acid residues

21 of t noERIHd AR b St T B SRR SRt SRt or 16

an i nport amtthé Miceid RRBScquhcctshewih drypg IDONOO42. rRceptisdsdbm®s srodustibn that t he

two antigen. bi ndi.n roteins described 30herein ar I wdi nerization
hhi bi ¢ or EnieonBOURE RIS IGOBHGL G e e e boRrE REM NS PR S o
as nmuri nesyteh it fradBibBG:, &iol (PHedRSNT)REchadosbinbd the POTBBLIGENT™ ad pr event

bi nding o i th ER3 receptor. The disclgsed antjgen bindi

o ot o1 B FRMPTER e i e e e iy A rutieR SABE Bt TIPS or
humani zedadB5¢ edHfBcedhactR2AhaBiedagsiatla@ritd hocth@sisd @Ratidab@ondabngi n.

The anti gen. bi ndi n rot ej of the disclosure, or pharnaceutical

conposi ti gﬁ@o‘&yglﬁﬂ?l?gsqp%n?rﬁg%éi?mﬁ’ﬁy al so be used in nethods of treating a
subj ect af fli crradivildsbreRyp@rapided 4 methad fov the Prodttti33 oassatizal ealith goewer s,
such as cgncers.that. are_based on nunber of 25factors such as R3

oxpr cosi onta BaRAg s BRS G Bt et o e o Bt PRk i i ¢ ed
to, the geanind an pResdn Ratc@naimiediisuht@anickeic,acidas tdsaitt @skinnald cancer,
prostate cancer, bladder cancer, Eanc eatic cancer, tom‘i;lch cancer .
endoret ri SIP"EHRL LT NG CHREYPS 2 K B EueRIenc fasY Mg HREK Fe 4HLdPs,
glioma, nRivaevEth @0 aMDRGOTL A00ENE atikioncid aBGRES andaShanéh the FSITO lgbr@l enSdiing

cancers and o r HER3 expressi ng or. overexpressi ng,cancers, The antigen
bt ng. P BT AR S0 S Bt R b T AT S E T 7Y Rareeflhd pat

ar e r espotsiantizch OinHuk Prdiduf; ety thd antieh mdisy plotcusis Atalidoed-i 4 agitwiziurab

conbi n tigns.or ﬂﬁlrgt uzumab whi ch inhibit HER2/ HER3 het erodi nerization. See
e.g., 1leeMOMPIICH %Y . 68 Cancer. Res. 5875 (2008) and Em et et al., 94
Br. J. Cancer TAddisd{i20R@)so ptavidadalintihodfor e pefduitiohlo®mn dnfipe tdhdig @stine Wi | |

be derived b rsons f oups, includi ng:, 1) anti:HER2. mAb-resi st ant

ot §ent o thaf SheREen? B AR et thmucs it e BT T e TR

Emb- Ir Iesi S]ﬁ(ﬁdﬂﬁelldafedifm&i_th&tg'grb![lle(iomﬁtti@mfﬂme nadlelc 4did ghgl_tléreatlﬁ)wgﬁm bEle?o?)h ae ki nase
smal | nol ecul e) -resi stan nor s. n binding proteins o e

di scl osur @ndgtg?ﬂ‘ lejgec 8%?65760%%@}?%%]%@%%% or in conbination therapy

appr oathes, whehedistldshe agefrividesSa mehitbdoftcetith précanapiiohditon Wwatstibjedt her

agents specified el sewhere in.this doc nt ... The di scl psure provi des

ot hods L RSP ek of ST AREETE T BRSPS Bedr e AR B Pt oo i n a

40subj ect proext dsdiddd patih @nthe subfeed, watrebyt therprefcondetbd®Eongition) ilxSsubfecds qual ity

of pati en? life wherein such nethods conprise the step of adm nistering a

t her apeut "®4i%y effective anount of an antigen binding protein alone, or in

conbi nati on W The ditdiBureape ptdvides agembdSofasatiiefd predanhabal dondién mraskhjez unmab

ent an é'neé al so %%I I edaéragtgl umatb-Bl\/I]1 O@I trast uzumab- - (abbrevi at ed

T- DMLY i s YU RIS 84 g O R it @ C A AT RSP HBYEON PRy ¢ r ast uzumab

( HERCEPTI Mitfithisietifnk £thetapeutibtly @ffe@ive xmounief inantgansdiddbibyoteih bf hadisélbs@re to

structure;, WD 2012/ 031198PCT/ US2011/ 050322 Anot her enbodi nent of the

di scl osur gleisgbj%ft’r?é’teﬁ Ht]hﬁﬁ’refﬁag(gf(?uﬁﬁo 1Ry 2 PRI RHRHET conpri sing

adm ni st eri ng @hd fie@apeutsb palvidgs £mb@cd dftatipité-cokeras @nditigein aBubjetit ng

protein o he di scl osure v¥ h, at |east one other agent as described
herein. S eré’@%’ﬁ?%mgaﬁié SR c°> i%‘%&‘,‘m&‘? fesPnGEL SRS a%&@%%ws@%g 81"Fhe

di scl ®ur ecid Ebiduanet he29enbeQib®id: 21.he at | east one ot her agent is sel ected

fromthe group..consisting of trastuzu ertuzumab and T- DML. .
ant T gen b ndi ndretsrariaRgpray i BEErTR et PP ER o8 Gudiot B s
t r eat ment waéreia tisgapteiatcodprides Gt edlinaiatii séqueize sheal ie SEQADIN@mlbut not [ im ted
to the group of: hreast cancer, ovarian.cancer astroi ntesti.nal cancer,
brostat o cancerte iR R Cpahe P FP R e R R B cuel

further comprising the step of ¢) determining the cancer expresses a protein comprising amino

35  acidresidues 330 to 495 of SEQ ID NO: 21.
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10endonetrial cancer, |ung cancer, kidney cancer, head and neck cancers,
glioma, nelanoma and non nel anoma skin cancers and ot her HER3 expressing or
over expr esei2n/saser s. The anti gen bi ndi ng pr ot eiPa3/uskoitiloso322

di scl osure may al so be for use in the treatnent of breast cancer, ovari an

cancer, gastrointestinal n rostate cer, bla ancer .,
pancr eati c cané‘@?tE §W@W§éﬁwé§ﬁ@@FQ“€ﬁ3@ﬁ§PﬁrﬁngQQWF%WH F %%Eﬂ%??akidney
cancer, head3aretoesl coantes SDRAD PR TBe afiidb asid bRuaitd siomn 1ﬁTEEQmDIND skl n

nti gen DL HAERGHPBIERR Ay B HANE QP E AT 2o PREL HEFS: PEABIP At Uand

conpet e f @erquénﬁa sliong 111;] SEQ he NﬂERﬁ?DE epdvarg tid dofin@adi@{eqti@BE chodn tin m@y[) o 4
COprI’I in a chnal al.l a |on se an
SO R Y G e i s B SRS TE R ED: 258 LB gptghe
AIternatlmﬁhyamﬂg@maﬁ%bmﬁﬂ?bSEQHDgKDBOteln naﬁEggnd to and neutrallze t he
HER3 receptor and, co 0 nding to e r.ec or with a reference
Tt body Ponmr RBrG RE it s Ree b atreh Bl B b5 GRStk B b § N
or 9, andHaRrB Ir@h[itOlCdilalcdSlnp’tﬁés @bRHI Ihﬁgllll)g)ﬂﬁg S81GU ¢l Soq@éncSEQwnD: BEY 15 é\ld;i’is,zgr )
In so nts t he, .anti gen, bi ndi not bind to t he
Here 1 eoohDEF IR R oS SRS Sttt O D S oBRES niRie b iy e
?eavyl@:hahcﬁd gdqtenct gHotvn GHSEQ Hn@mt?me(mmShagﬁl%)hemnm;djsfé@ﬁn%mhbmmﬁm L and
Mb. 15D5 1 rine nocl on anti . | : an
R e A o NG b
anti Eogy gmrglo(h hé ﬁnlngg&@qhdialcé\l%wn%sﬂ;@t;mum&h (3) humani zed 15D52 .
ant i bo u e C ant i rsLn an
s e o e A T A S I R R S b

SEQ | D NOHERS3Gecaptor aié):omlﬁrﬁ):s CDRHN @avihPrhamhinb ady sdqoetct siewitn SEQabaO: 31,

At D AR S50, BNG. 5ty a0, 48 ) BuRglapd AR B (ol oo
conpri si ngciGkQudnt: NMowa 1139E(am N6/ B3, (L isleeog theantindxeyseqiche: siviwh MESEZLAS

Phat oY s By 55 2R Y R R e R e o BT SRS BE D BeD ez °

conmbi nat i basngahearhias aedscqidiec sifvanese@ IanO: Bpdy may al so conprise an
anti body descri be in Ta

7. bel ow. . etiti n bet antigen
o o or ot of ARGe bee i AR ERRge Sribeingy b EBE B ne RSl thBRaat t Con
ELI SA20 CoHRRS irdckior #nd com@ists @DRAAhinGNg 1GE atinR3cideyqubee dearinsPedD Niy: 4any one
or a conbi i-qn .of ; etition for bin t exal | e. as
Set or m noLBRH B 8hine S St St RedoRberit bR BI o 15 PR P E 1 BiS o Hers
to the neaxﬁeg!qhemne dhoaidn SIEQ IR Y: U7, CDRILIgants ;heanﬂnmmmeqllemecsnomrn SEQ
inhibitio I all resultin uci f ess| in an A204
cel'| baselP 8055 Cox o3t TR gh SR erliRahtigh rar iag TR t he same
epi Eope, t m&rﬁnﬂii@ﬁ@aﬁ%s@?memem %HEHBN(I 6pe in close pr OXI trn ty 011; tge
epito o} i e refer e antibo n en i ndi ng
ot o oy mot et saept Rl RS Ny Sften BB proncin whicd s BEbES
artifici aHEpRepicegier meqoeprizes CORE1 amlngﬁnaﬂﬁinadmgeqpme ehomnmyEQoDNn) nd, to
t he HER3 ment or, artifi |aI t q at. a, ratio range
oo o E PR Heht R TRk sl Rktes Mt o REB b N ERES aindet Hhing
15Bi ndi ngadid sdqagke sHowhiimsiEQ gD Diet: we,arDRINehaain tlgemit dadi sﬂ@emeo;hemmnasnb t he
HER3 rece fra nt or artifici ence y.
otor m ool RD: BERHAS L 50 TR A st B R S RS orarpl .
bi ndi 3@ ohavirattke afindudidlscdqgenot sHoha aEQ genddiladi ng protein to t he I|near

full-I th HER3 t t d
The preoont i AarbE oSt el R BRSO A By Bk Tl Rn SREVEIRYHRE b e

to and HER3 receptor and comprises CDRH1 having the amino acid sequence shown in SEQ 1D NO: 10,
CDRH2 having the amino acid sequence shown in SEQ ID NO: 11, CDRH3 having the amino

acid sequence shown in SEQ ID NO: 12, CDRL1 having the amino acid sequence shown in SEQ
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20neutralizes the HER3 receptor and conprises CDRH3 of SEQ I D NGs: 4, 15, or
20 or a variant CDR thereof. The antigen binding protein may further
conpri se woeowodmyse CDRs, or all CDRs, in any conbi nat ipom/Uss@hesierl from
CDRH1 (SEQ I D NGs:2, 10, or 31), CDRH2 (SEQ ID NGs: 3, 11, or 32), CDRH3

SEQ I D 3 Q1D No 6 0 2 (SEQ
boID N PNy Sl%éﬂ{%eh 2hins oRmpoaRRca e RED N sl 2 o5
vari ant th@ﬁ@aﬁe amino acid L%Qﬁeree(amhen SEbED aiat: 2gen bi ndi ng protein may
conprise CDRH3_ (S | D 1 4 33) and CDRH1 (S .D NOs. 2, 10, or
31)@ or variant ée ‘Egé‘?s}%r&fug"ﬂ?éfl "H(’)‘ti‘é‘ﬂa%?t}‘r‘a “ﬁ’ﬁ"‘%ﬁ”&)‘%“«(ﬁs ﬁ%ﬁﬂvd&smﬁ%wem
(SEQ I D N@edidine.12 or 33) and CDRH2 (SEQ ID NGs: 3, 11, or 32), or variants
t her eo The a en bin rot i se H1 . [ D NGs:.2, 10,
orCLE oo St SR et Bleo] R S R S InF U 1 5 or

33) or varemamnsnttolﬁelremf:anc&hevaami ¢aged, foostuid dagcedrbbdiddentalioRy, peiqatic ScdcDRL 1
NC%‘ g%{‘% CDRL?2 (SEQlDNO 7, 15, 19, or 36), or

varl ants lé?aélfﬁr ga?tﬁlgc%{’r‘i?raé‘ Pfitii'ng protein may conprise CDRL2 (SEQ ID

NG 7, 15, 19, To¢ dissiysedutlig&Rh@nd HEQnk [Ba{\@ec1ﬁca11§161nds?HER§)ﬁ1a§Bé an DitibMBT | ant S

t her eof he an en bi ndj ein nma r| se
18- or W SIS TRushe DS Sos SR SO SER fBRRS P 5 10,
or 36)0 aﬁﬁluﬁﬁgh&nﬁ%w@ olNBe 185,19 ad@22 08 m&?o):lonﬂl‘ant\ﬂibﬂie@.b‘d\selt &Kereof . The
antigen bjndin r ot ei 0 12 or 33) and
CoRL S ( sty irgorgg de35 DS GRP LT So TS bl Filious vk Paries s n
bi ndi ng pfrﬂiceﬂeHSDﬁmoﬁdiﬂmiﬁl’dnﬁBod@lBﬂid&o((ﬁE@nl IDoﬂ\lqERﬂandﬁbA?e dble t3 HhibitddRH2 ( SEQ | D
NGs: 3, P ‘gdngDR % I D.NO. 8, 16 hé%éporvrlants
t her eof . eé e%Fn‘Ylf Iggn %5 TSP meTR O bR ETSBEPIOE SR 251, 12
or 33), ChRkRan{pSE-@obdinN&Ble 13 Thdsd inctide, 38 are fddRinZted BE@HRD dNDothé; HED fandi§, or
36), or varja r.eaf . The
ot oER bRy SO Nt ity R SRR ST R s ST o)
CDRH2 10( bieietihy WO the 3bilifhlof HER 3 3@ MnterdcDRItBthe SE62epforsN o idhibilla dmind8) , CDRL1
(SEQ I D NO 14, 18, or 35), CDRL2 EOQ 1 D NO. 5 9, or 36) and
CDRL3 ( SEESCTP?WW%%]& % ,Slga%,n% BRCHH or SR Mahire FER fgispdent The present
di scl osur e al sapippewiaggsg ako 1&&1&:&@&1% mmﬂbmloﬁﬁlahﬁiddle%indlfb dinpdsiitad and
neutraliz he r en binding proteinis a
chineric %%Rétmﬁ}g%q@%gﬁﬁ dggfﬁf}h é‘ correspondi ng CDRH3 of
the v20i abl e dtlil‘mlhgblcsaqmgaeblﬁ)dmgﬁﬁaeinﬁ)tmmdlﬁcaﬂy bindSAERS may it it@anid CDRHS.
The chinerl zed a n bin further .c ri se one
o Core - bitafie B TRRL AP st e R SERUBY T whd et 4 BB Gonmt n
sequence afthSHEERS Redi@r whith aSE@reh& dNEbod9 thaBEkghriSedNDeaBOshaidrvatiablaregiamt  CDR
t hereof. 20For e t he anti i ndi ng, protein ma
Cor  esponSTHECETY HabOs bp Eabh s iy Phiogsrauiie o SREIREP: Srie
ant i gen bbindi).NQhdumea e bindifgpreeinPthhtSpedifivall e sipdndiE KR sddbRk e anine aid espondi ng
CDRH2, . or, varian hereof . Al.ternati tige ndl i.n, my
comp: 75e. bUREERLSRE RS R i B IR B PEBE Mg oo
or vari answ dff&EQeI@fNOZBbeat &t h@emdhiomedinnD(r@idatelon 3ay SEQIPING 1), 111
correspongl aml 0 acl r651duegg3OC?JS o?ggaqg 1\5}9 21), or IV (amino acid residues 496-643 of SEQ ID

NO: 21 of the HER3 receptor (SEQ ID NO: 21). Domain II of the HER3 receptor is an important

interface for the formation of receptor dimers such that the two antigen binding proteins described

30  herein are candidate dimerization inhibitors. The antigen binding proteins that specifically bind

HER3, such as murine and humanized 1D9 antibodies, may also bind domain III to prevent

binding of ligand to the HER3 receptor. The disclosed antigen binding proteins that specifically

bind HER3 may also compete with the murine or humanized 15D5, 1D9 or 22AS monoclonal

antibodies described herein.
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CDRL2, or variants thereof. In addition antigen binding protein may
conpri se correspondi ng CDRL2 and correspondi ng CDRL3, or variants thereof.
The anti geo2bizidiryg protein al so may conprise correspon®CmgSSDRI30322
correspondi ng CDRL2 and corresponding CDRL3, or variants thereof. 30The

antigen bindin rotein conpr | rres ond CDRH3 and. correspondi ng
DR or var i ThEE e faBR oS ARSI Rn  GR BES KORR B | op
corres ponddﬂi;glsﬁ@lﬁtdse 29 rarses@wadimgetmuﬁtraﬁdg £aibfeessniodi nghCORL3, or

variants thereqf. Ate i vel he anti gen bi ndi n conpri se
bor r o pontiTG QISR o€ B RE el  CARRouet D s BRE R e DL BT,

cor r ezpondictog sGDFﬂs:HEKBI’eX}jﬁEsh(ﬁlmSSCH HROBQF cancdMOMaP B2de(3ikd B8RPt iGN 050322
The antlgen bi ndi n rotein m rise correspondlqg CDRHL1, rrespondi ng
G R B B P R D B CCISHETE BT BT s S g
cor r esponckndg, fanbeaic caficer, aoinact (Sméeh%ﬁ@(ﬁﬁetrla-fba&lcﬁpmﬁgsdﬁ@didhdilgy chksr, an be
defined b eference t.o Kabat 19§F , Cﬂ@thi§§é19 % M or cantact

met hods. CHEFARTE BB MC &8 2 g1 HOR SRR M CRATHAS FELHPRE SH¥hbl e 3 and
can be appdnb&daﬁdbtﬁdﬂHERefeE[Ered@ﬁlg oh@&l/eﬁpl(ékk&igrbaﬂ(aigsi ait entigenrbihdin®proBmniald NO

1, 9 t chain varia

15, 1% or S R ek e Bt e bR TR e b R St | gon
bi ndi ng pﬁ@AGlM8ﬁﬁytuﬁm’mbl’cblﬁ&nﬂlolﬁ$ odiegzudiab twhcbRniBit aiR| 2@ ER3bi ndi ng unit CDR

i *CoR PESRBEEPR Ot Faltet Rt o 0P PRt TABTLr T S gon |

bi ndi ng ppoBEINCAmRY 1¢CONRO0E eIndadbitivalibegfit b tKbRsdtsurcavilibadérgd bpdrsdabR H2,

and a bin unlt H3; ar riants. t hereof. The bln ng protein
mmy conpr 8B L0y ePgEuE S ARG 1 RS AR P S hr et o
t hered®ds . phen@IR) lagiaHEhi qis(dipte} npmteeiktantrmmeﬁgime@at&atsﬁanldmmgatiagts wﬁth&yr@ﬁ L2 and
a binding, unit 3,,0r variants thereof.. The anti en bi ndi n otei n may
conpr 1 se KT g T PR ey A U 1 Gl BB uni

CDR L3; Oﬁsedal‘ohai’mtlﬁonb’fheﬂ‘aﬁﬁfor in combinatldheh@niyi a@@i@adhbﬂ)dilhﬂglnphd)igemﬁs may conprise

a bindin n vari ants fhereof.
A ter nat oty erRE i e i i A b ek et Sl AR H g 90 uni ¢
CDR H3, adistlodiaygowdddsimeHORs thiz, m@rldadao bihibdiolﬂ@r tb@tetsmm alcBice@bs Mot @nt S

t here The ant| en bi ndi n rot i se di. n ni.t CDR H3, a
bi ndi % u?ﬁbﬂe"bﬁﬁe d pafieps 8’?“&8 “Hlﬁu rl‘_’%rengor‘i‘ rﬁu*‘gﬁtyn?fn ﬁ%enulﬁft‘”hﬁﬁﬁ L3; or
vari ants tleemeaiods comprise the stdhef aﬁmﬁﬂlfgﬁﬁlgbltﬂitdipﬂ@lCB]ﬂ}Oéf&bﬁVGMuﬁMﬁ]ﬁ Qe

bi ndi ng u a bi.ndi uni t i ndi n t CDR H3, a
b i g uRiERR o, &R Gormend iy et Secifl RS BRI bocoR L3; or
vari apd s t her edfastuAintabRmakingAtso Odilledaﬁstﬁtmnablm,d] mgraunmnabmmd]&\sl an ani no

acid sequ one am no. aci

o 15 cat BReGaR b R oaB o Pl e BRe s ar b Re S aci d
sequence (HERCEXANPY)einkyd to thePiox tnfaditaildnea(mMIQ. amama strustkcch nodi fi cati on
permts the variant to retain the biological characteristics of the
unnodi fi ed sequence. For®exanple, the 30variant is a functional variant

whi ch binds to and neutralizes HER3. A partial alteration of the CDR am no
aci d sequence nmay be ﬁ@ dé'eti on or substitution of one to several am no
aci ds, or by addition eldion of one to several amno acids, or by a
conblnatlon t her eof fZ& qganple by no nore than 10 am no acids). The CDR
variant or binding emit varuﬁnt may contain 1, 2, 3, 4, 5 or 6 amno acid

substitutions, additions dsla§|ons in any c@nblnatlon in the am no
acid 355equencewxﬁhe CDR vax angggrgplndlng\unl varlant may contain 1, 2
or 3 amno acid substltuﬁlon - Ef S U L "
e e m§ o Em@* LN e
e o
o

-
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WO 2012/ 031198PCT/ US2011/ 050322 insertions or deletions, in any
conbination, in the am no acid sequence. The substitutions in amno acid
resi dues wayotr#3cmwsser vati ve substitutions, for exanpl epPCIaisgtiiosis2zng one
hydr ophobi ¢ am no acid for an alternative hydrophobic am no acid. For

exanpl e, | eucine e subs ted with valin or isol eucine. 5The

onCT Ben bi ndi nGTRGEEPRIRERE Mehg orie s ol O GRaT G- EhR var i ant
CDRs, bi ][1ddﬂi;glsmg|aﬂﬁ1nutenmg%m%elm§ﬂm df@ct%iahﬁuﬁ%Sﬁfdrh@d} l}llﬁﬂil)g pﬁbﬁmlogy#eal .

pot ency ndi o HE a e of wthi.n -fold, or
OEt i 5. BT IERGrES G Ry A RO TR By SR BT ST 08 T descr | bed
her ei n. Peta@iptypdees shnehtngdifcostieR3, as dem)nstrat ed by ED50, may be
carried out by _an LI SA a 10The an en bi ndi n ein may .or may not
ave o subst 1§ UL POEEmORRG e fiqpour DIGHEsH 1 GHe Sy e Ry s

aspart at eo(ta)stuﬁuingﬂ,pﬁraﬂmm a@Qr-DNie antigen binding protein variant may or
may not have a_substitutjion at. a 0, posi stei (O to
serine (S onbrbp R U bR EppBE PSR g e BRI RS br

bi ndi ng umbﬁeSt zdﬂﬁ:&ﬂlwbtﬁdmﬁk&g &lld’(ttefmry&mbﬁlt ﬁxrtelﬁﬁted tolthle §b€p XD bicastcartr, avalﬂluﬁran
framewor k, for & rrerlc vari abl e dogia

humani zed aﬁlé%fv%fs%‘ﬁ tF%ﬁm%laFF‘?"éb F’E’S‘&E?r?ﬁ‘i“ﬁr %9 € 8?118 FTr RECPHE CRIRE Sae ?aB%ea | n

t he s&QuengRmkiriat daf@r, 16QraRSHCEAENGnEDREad DidHEEN@nesN, EBomd) meldadhaards
thereof, within an cce t or %@&}Bf&% f ramewor kK havi ng 75% or greater, 80%
or great ePo" BYERoGR E CSIES an r BRICEYE BEYR B G eat Bt 98% or greater,

99% or great er Th anti@@Pbindieirbieins binhé Hli@cl(‘ﬁsﬁ&rmamﬂdé b &giusdia thcarchien?&human
vari abl e gromal n se uence in St% 1:11 and 9. The humani zed Ilgrht chain

vari abl e S?Féfﬂ?"%?/ BRI TS FCEl BGSTPIS C8Kees ANgCT, PANCTEaticy 4 - 15
16, 18, 1&anc@r st@facheaiceespiondiriabcatidRIungaiandt, kinesnéanSer, Rhd MaAlmedidageekdier eof

wi t hi an tor antibod r amewor k hav 75 reater, 80% or.

o eat b - 8Et0 P pul e Foo eI TGYGra ARG e alEr IR G er
99% or greatas. or 100%identity. 25The antl gen binding protein variable
heavy chain ma osi tion 28 and/or

hav.e m no d res
o onie Cfndi e bl et e M Bt ief oS S e BRET HidAoBPria g
p g ot tei (r; nv?déibglﬁig/g (t)dr uhg RIERG bk ftomaiyh m%ﬁ?engﬂa;rﬁlbgdyll:ﬁoﬁ@al{ﬂe@ Z th?d%gﬂlaftmadab’leSI ﬁg /eo;at
siti | u SI Tl
B 8l an neseRrsr SERES NRE ik A= BEuREHS xebk i el SRRk Nt 1 gen
bi ndi 2y prsoBesri7may conpri se serine (S) at position 28 30of the variable
h hai t t 7 j h
Tha’ % Sor o ur o bRl e hileeShinBRE Pk mivaiRt BT st B e d it to And
neutral i zesl ddpSte fordirclgps thseﬂzRangt:eptnewmﬁatel&ﬁerfcehﬂtmmﬂmnipﬁauga ﬁdfaayn and
| i ght chai,n.var.igble.region c e 15 anti bod
(Ve L son- Rin B8R egioh o RESPR BN TR Bl » Telsshfin S RB S Bieks 1 and
5); (2) nuf SH@IZRASS.a0t orf10dyn {oe.cRBABmEEEthE afdiddn bitding pot3HdmRA ﬁ(ﬁlbﬁfdlab
antib §jy, }\%\g%l Si 1grlSEQ ID NGs: 9, 13, and 17); (3) humani zed 15D5

ant i botly 197B81198PCT/ US2011/ 050322 (humani zed nmonocl onal anti body;
conpri si ng SEQTh&xeM@nse ARibadytnRGpinpfidk)thdfbtteiing ﬁehvgzmalramdiltgﬁtbhm@hunani zed

BRI T S R T N B Y
(6) humantagdishRSERRD(MNOS 0 aﬁ@ﬁ)e(QI) eflrih©228s MaubRpi(XeR22ADIGE 1 &ndj hathe a
humani Zedmﬁ}?& o%aloarr]l?'!)oda n(g()lm%(l?l(sji & SE&?HRHSSI n% §r|1£dQ%) [23“10 Sam:%gd ?Srf)% Z gody
30  (humanized monoclonal antibody; comprising SEQ ID NO:s 22 and 26); (4) humanized 1D9
antibody (humanized monoclonal antibody; comprising SEQ ID NO:s 30 and 34); (5) murine 1D9
antibody (murine monoclonal antibody; comprising SEQ ID NO:s 44 and 48); (6) humanized 1D9
RR (also referred to as humanized 1D9_E antibody a humanized monoclonal antibody;
comprising SEQ ID NO:s 30 and 57). The second antibody, the murine 22AS antibody, has 2
35  light chain variable domains (SEQ ID NOs; 13 and 17) so that different heavy and light chain
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Any of the heavy chain variable regions may be conbined wth a suitable
human constant region. Any of the light chain variable regions nay be

conbi ned wOt2h122038198t abl e const ant regi on. Ant i genPbirns$2eng/opr3er ei ns as
descri bed above, for exanple variants with a partial alteration of the

sequence by chem cal . nodjfication an r insertion, deletion or. .
Subot 1t ut FOMIBTOBES ity 3¢ S niderimp e ar s bul Nthedso or
greater, 8& orbgweater, 85%or greater, 0% or greater, 95% or greater

98% or greater,, or 990 at er idenptit ar}% f t he uenc
descri bed abov&° ROy ?BF%Q anﬁé‘fnelﬂ% &y te‘Blaﬁ g ergneee %Elaﬂ ‘?mnst rat ed
by ED50, odterwlidcdibi cdiBpdticibOELISA. Qbinpdtifion for @éidratifatibher }mﬁl{ﬁlﬁﬁ)}ybdi&mﬁﬁq'ed ated by

1) M. 15 2A1 1H10 (rmur.i ne. nonocl.onal . .anti SE NGs: 1
G £ OB e Sttt G ERARE SN widha BfRRs RO TR A Seha il e
SEQ | D NOSLISH, FAG\T @rBjAtt@RE“( 3)>mb¢miamfczadnb1ﬁiaﬁ)f(ﬁmmmhzednégmmIa@mal

ant i body; I D NO.s d. 4 human zed 1 humani zed
monoc! onal SRl g G e P REP A i By e 100
(murine W&(p@@lslﬁﬂﬂﬁﬂ an@P0# baTascCREPT A Sd)rﬁlg:tlﬁ?@@tllgal lb\@hﬁg ﬁlréte&ﬂdayzl&)d tp tHeb)

humani zed 1D9 (e umani zed nonocl onal .antib & E) L S 30
and 57 ¢ POCCREg BTV R AG LG ERATIRE: UNBh LR AT B I SRy PR

carri e@l otdfertni¢e amibclly BAdsassay. The antigen bi ndl ng proteins descrl bed

herei n may not |ndt eptide fragne t he cepto The pepti de
fragnent ot "t har Rt EufE B e sPny e el "Con ek SRR Bie . 14
am no aci asifiohl feptdedEfRdn&eTeemegen bTﬂd@agQﬁ@elhdeyﬁabtagrma&heq{ERﬁRﬁumy be

eoopt o SRER RN T POR R LTSS F51 00 PR g St DaRER =R HePBE AL

sequence p&tildé, iepdctively. Bi ndi ng or Iack of bindi ng between the antigen

bi ndi prote| ndt R3 tldeframet or artifigcj tide
cequente rmy  bBTBESE Rk MRy RRRT g B eBuBReR i rEh uRRE Ry
condi t i ongeptif@fragexcang aexifickil p@tlﬂ@seqmnb(ﬂﬁlkybﬁdelfﬂnﬂdlbdil@y BLIShhe basDSPAGHI ndi ng

rotein to.the linear . full_le R3 s e e det erm.ne
P educi ng. iRttt sor SRBARB a5 BRI 06 e 8 PTG DB pt or
to which tdke fithi QEengihteERBre@pal sdgisnce @mg bt bedmhed e redbiingSDRYALE. a

conformational _or discpntinuous epitope nti di teins
descri bed her EIﬁ I?‘Fﬁ%?mrfg CEQB'i“ﬁafJ‘f Bmgdﬁ "ﬁ‘é‘&?gegg’ﬂ% ‘Bﬂn?ﬁgb ﬁ%%gr}dgcept or. For
exanmle, hehﬁraam thg €TERGI revd p 10 Panjdrcoin@iiges CBRH3IQF SBO r]rl NG3:4 15,08 0C exch ariadenat ur ed
sanpl e of h&t I?S receptor. The confornmational or di scont i nuous epi t ope
may be i SR REFol simlar to, or overlap with the HER3 receptor

35bi ndi ng si teTheThegﬁmlﬁdmgapr e fateesangiseomhe mokd@DERBBall EDRQENyI S 1 N

il th anot HEPPEEET B HETRCNET TR ot Cobd intly Ta e BaSEaaRalts P Tuffen ¢ he

HER3 r eceBI)pCDRH3 ((SEQ 13 Nmaty t 2orf30), 0DR1d (88QPRMNO: of 14 18,0k Be)ner)Rm tYEQ@t her

HER3 d | e The ito

i ser Fut D072 g o e tPRT TR0 M6 Befit P 88 ey atop

di scontl NUOUS B dxapele, TRy anBigEinER: ;ﬁaﬂmeﬂm%mﬁlﬁ@mm&msﬁém N@cephor

nol ecul e. ) cont.ext o mer'.s.tertiary and

uat or nar 55t GRRIH ESEGEP KR 2 Pt g BEEEHSieRb e SR iR e Bt “and

be bound b()tn[ﬁ?e GDRme&E@ﬂmméngﬂfkm ort 33i) andh@%gzjim 1DDNak: mnﬂ/oﬁB%mé%egﬁw nuous

epi t opes may ehe nt|b| nown met & 5: epscan

Systens) antiggrioindivs B ER ot h ORI 2ot at

I4egst3(ﬁ hgﬂﬂlogm IEOSS I3e a5 or 32),}((:@{1 CDF%H3| @aD IR :%;SE %)%fglveﬁ?s tBeretdlys, at | east
ays, at | eai . ?%bl at | eas maI){ oSy eﬁ gﬁ J '} oin

humans, or in & SAVEALAHISRIPCHRI Ry comprise 5 % V8 he Fe

ef fect or pPORLRQOSE@ID Nive7 a3t lQ)@dsb)oaNaMtsuseeebftneeh@g’a:gemﬁfmg p%ftémmajzy of the

The hal  FIPBCBEDTha (SR [Bony uiani be' S etk aBaCT AT rEneT b i ag "

benef i ci alartaats pleckdo@ MThepapgindiddoRprd&Samapaxhprak CHRES (SHQ UDND: and, Inax)r mal
dosi ng frequencies could be achieved as a result of maintaining in vivo
| C50 for |onger periods of tine.
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The HER3 receptor polypeptide to which the antigen binding protein binds
may be a reconbi nant pol ypeptide. The HER3 receptor may be in solution, or
may be atwacheds3tw®sa solid surface. For exanpl e, the HERBTrSe@ptosn32zay be
attached to beads, such as nagnetic beads. In 20 addition, the HER3

eooptor neyCBELOLE NG Tk 1 S s CoRTa G RaROTk A by Rtipt i mg

bi oti nst r eptaaniitidaron the solid surface. The anti gen blndlng

Wor | 0 monkcey o PR BSEE PP oG ST G5 B 2B SUe may be a

humani zed CORL2$8H1() MeNOC 8 At 200061Y7), or variants tHdiefartelag@den bindthiy @g)tep]ﬁ ﬁhhyal n nmay

cConot et rergon Ry RSO el Seer B (R m SO0 P S EBT, g

| g&4 or vesH@Im SOt Hiap 0l or 3Ther aditahg eierdor. Mkt BPigph bihding poenshandontpeigd on may

ol coted FPBHE A SORaNaE ol Lo Qi B BT ¢ Rt Eh mfld el ' "

enhanced efifsetd, of 3d) ng CDRLS/(SEQUENaN A/ 19, 2@ oA P pereatiandCthérv@t | on. Exanpl es of

sui tabl e nodifjcati.on e described in ield ) . Bj.ol m
C5000) 576: 650 Thatac sk SISEH e Comprose H960RFCIR s 3sttuerry VR
US6737®56(SRDZONGOE3 B8R br 3 dCHRAD (BHIPHYRG: 4Tireordn), CORN1kSPQIMYR6OI4EIs) may

Chat the rErgaNant (SHO R ek &t orsa L EA 6o St ' fhalioBnd & o

2012/ 031198RGFAIE011/ 050322 ADCC and/ or conplenent activation. Exanples of

sui tabl e net ho |es t roduce an anti. lndln w th an
ot ered ol cood Rtk - BeRt BRU P RBuirigs PG b
W2006/ 014&aif9lizeathd HERB2223230 whifem tper asieat blﬁﬂlﬁg'iﬂrﬁtﬁiﬂrlﬁa aliseriqur@\hutiesze

nucl eic acid nol ecule that en b|nd|n rote scri bed
nor etk THRATETOEE e 1 SR BEUE Gy e e udh el A 86 h t e
heavy chaﬂnhnaomabbﬁummcmmﬁ$ | engt h sequence; and the light chain variable
encodes an ant TGO BTGl KA BPSE AMe-a L LUpE BRTHER I Ay R GRET e Yediences
encodi ng EMeﬂheaﬂquhah@CDBEB@&hﬁfﬁhﬂhubhwbbﬂgmhnS&ﬂuﬁﬁQESEQHDnghI chain
vari abl e Ie gyence. res nt di scl osure al so provi des an
expressiogﬁgéﬁb%? @%%B?Eﬁ)ggﬁrﬁu?F@TQS%%Fﬁm | ecul e as described herein.

Al so poovi ded FGr eaampaeoméaanngmblmgpretelhllma@@nmpmﬁlcmgespdmdmgmmsm ol vector as
descri bed here a | ant en ﬁ%ndL%%f PRI telq descri bed herein nmay be
pr oduced F‘H’reép"él g SHRY h%rs“ca“ . e% T FEHE B SHREP TN of  t he
antigen bnmmdmg @mlm ang cdﬁpdnﬁﬁg@mx}bﬂvaﬂiﬂlys themrpf. Aﬁanith/e thbaitiggn of

culturing, a as descri bed .he and rec ant i

bi ndt ng. oPBOBE RS Pl ST Rerer P ans P Srrmaies BRF2 e piedifed nost
cell may CDREB;&emﬁmndﬁaﬁM?One expressi on cassette, whereby said expression
cassefle conprises a po nucl eoti de encodi ng a he hai.n of the antigen
by ndt K. pr ot o1 ArciugT Rt P ER P e TP R Sl e B SeRontneat | o
encodi ng aDRLghﬁvmmamnm@&ﬁthemambngﬁ@mDMBdn@gn&ﬁah@umn@ﬁsﬁmhb@ﬁnmﬁge|n

2O ok DAL o SRR AL L SRBLEIR HLaRRL oty M P o
expressioanmassemﬁﬁmmomptmmms(&nﬁqbmegtBBLBdmhmne@ﬂnmggGDhEavyvﬁhaﬁn of

t he antlggg btndlng protein described herein and further conprise a second

cassette i sing a polynucl eotide encoding a light chain of the antigen
bi ndi 3¢ pr ot ei Mhelasiged tiadhdy@beinmmayodpadelcyritspanisizal D3 hoisorespbhdingry

t S di
AR e R R g e A e A T T

corresponding CDRH2 and corresponding CDRL3, or variants thereof. Alternatively, the antigen

binding protein may comprise corresponding CDRH3, corresponding CDRH2, corresponding
CDRL2 and corresponding CDRL3, or variants thereof.
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descri bed herein. For exanple such host cells may conprise a first vector
encodi ng the light chain and a second vector encodi ng the heavy chain.

The host wel2b1vmy198e eukaryotic, for exanple, manmal i anPCEASe@iIAs030f such
cell lines include CHO or NSO. The host cell nmay be cultured in a culture
medi a, for exanple, serumfree 30culture nmedi a. 'Th(ﬁ%@,g;i en binding protein
may be secr et ed B3 UBHEP NG PTREIN MR SPBPHKEORTPLS il b COHHBOMHE gen

bi ndi ng proRe2nct@spoheng UDRHB edricPoading €BRL. 1,20Hespondiica@bdrEr? 4nd. 9., 98% or
greater) with r sggi)t[{&éo sai.d CE| tL%re medi a contai ning the antigen binding
protein. KEIHEIE™  PUPTHY B8FYs in different nedia conpositions and
anbi ent condi t TS r@spendieg CDREatrbetdefiidd 0 eefsishde k€K aban( 1088, @lidthia (19€Y),

2012/ 0311 CT/ US2011/ 050322 ... A pharmaceutical  c sitjon c ri sing
Che nrtt e BBV clted TR DRe defpiton sheh AL EE bty o b RRRT AT hCa2FT 1B | ey
be pr gvi dB@apﬁH@d(ﬂo&heGEfe@ﬁéd}&?@mmﬁlivsﬂiabg: dolfiﬁiIﬂJTS_lEQHg)eﬂﬂl)::i calorcompbat t i on )
toget er wt | truction or .us p l.ge oy canvenl ence, t he
PRI LR R e S TN Y iR A S 2otk el
for use. baAnrkpdaaEy CBIRmuctures Intact Antibodies The |ight chains of

anti bodi es from nost vertehrate eci es can be. assigned t of  two types
cal | ed Kappa ahtl TATANHERUEE Sinsie MEn 2 Hemhatcd PLERGaRE S8 3 Hd const ant
regi o) DejpeinguiigCDR Hiher afhmothacof Thegtigimitndiig fritein@oR sbapiiscad@idaiy of

t heir heavy. ins, .h n 10anti hodi es can _be igned to.five different
lasses. - MRCOR g BT BRERhRIFA o Va8 marep e AREGLDiRaibs HEFTLIAG vi ded

i nt o subct@ssRrs abingi: unit JOR H1l, @ Gadiap tnit gOR;Ha el d Alinguitk CTORAR3; Spetings
variants ﬁ’,éi st with nouse and rat having at |east |IgQ&a, |gQ&b. The
nmore cons&FV8d portions of the variable region are called Framework regions
(FR). The vari ahd stidaimndise @btcinmiagebmpea\aybidivg dnit@mR Chaidrsbigaguneonpri se

f our C ted hy three CDRs. The CDRs. in each.chain. are. hel oget her
o1 e DByl BHES AT e e P Y e TERRG BTG TN her “ohat n
cont ri but end @bikidig dnrTER L& ror ©4riahid éhcdddlf.| Pierunbgdndintighgirdteéin @fay asrhprizedi es.

The const ant. regi re .nat di.r invol ved in i ndin f the

At body. patpkaRbBRgdrTbibbe R ek AR iR RS T ani P Bt as
partici pation The afig¢doaaiingependestconptide-a b2Qlingaait DRI yidd Wxdied dyt ( ADCC) ,
phagocytosi§ Vvja bi.nding to Fcy receptor, half-lifel/clearance rate via
heonat al  FORIc Bovepey el AlEeEu M aliec aug s asit™ BY senrer PYivEa t he
Cl g c2irponenCDRH3t hbindiagphie@PRHC agicadling unit CORINE o uartafts kigesdf. bast ant

regi on has been reported to essenti.ally | e abilit tivat.e

Coupl erontn iy PGS Paied b eop s o v A e vty SR RNSe

cel l ul ar RBcYDRITAXindiatbyndinghait ICPRALE onsdrant tHeegf. on has been reported to | ack
the ability to._ activate conpl enent by the classic h .and. j ates
bt body. dependButnEa TS PRSP eriy SR tinyT ity T

essent i al HY, d Eakngwgit ¢ 813 of Biedhdunif DI Li GrisndimyunitecDRRL.IMedd 4 hiatdng wibit C'

ant i b$§ji es. I—l%r_ran anti bodi es 30Human anti bodi es may be produced by a
nunbet” of B85 HABWICES  t hose of skill in the art. Human antibodies can
be made by theAlyR vdareorvetiinobindisg tigt inCIGER afy@ind AEd S¢quened s ditigiranat

o oy O G BARel ME o TRAhen, °.
(Marcel Deidtencill Bapeikd §6) exahbledl ahiovethartthadso i), whechtndifitatongermpibage
librari eSth% [;/a}la{n?{gsrgtgirrllt}?e biological characteristics of the unmodified sequence. For example, the
30  wvariant is a functional variant which binds to and neutralizes HER3. A partial alteration of the
CDR amino acid sequence may be by deletion or substitution of one to several amino acids, or by
addition or insertion of one to several amino acids, or by a combination thereof (for example by
no more than 10 amino acids). The CDR variant or binding unit variant may contain 1, 2, 3,4, 5

or 6 amino acid substitutions, additions or deletions, in any combination, in the amino acid

35  sequence. The CDR variant or binding unit variant may contain 1, 2 or 3 amino acid substitutions,
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WD 2012/ 031198PCT/ US2011/ 050322 mice both of which utilize human vari abl e
region repertories (see Wnter (1994) Annu. Rev. |Imunol 12: 433-455; G een
(1999) . /wolmunsoi9s Met hods 231: 11-23). Several strai n®Cofustotansgeni c m ce
are now avail abl e wherein their nouse i mmunogl obulin | oci has been repl aced
wi t h human i pmunogl obul i.n gene

gH segment see 5Tonizukg,éz OOQ.PNAS 97:
722-727: BPEHMPIGI(888)" NECGPRIMES ‘é‘éﬁﬁ?&‘f”?o Jexd segypnce ghe subglfififiens 1 gg7)

Nat ur e Gem@inb @Sid rébhluesidf-bkoO)servhip@rsudsituitigas) foe Badnipss) g stitstiud onah @ oioBic
capabl e of prodycin repertpire .of hum nti bodi es .from whi ch. anti bodi es
et o oapRh e Fi 8 afalaiRE b RS b B0 A biagice Bhsint Sy PbE s gt o
produce huimaRalan}drgeubin®idi ng proteins (and fragnents thereof), see
McCafferty (19 Nat ur.e .348: 552-553 and iffiths, et ., ENMBQ 13:
Hoso45s 3ok ( 10bsgmeen Vit R e o Ok P Py IR LR s

Bi o/ t echnbindipg 889R)or ¥&Hant/bididSadits deyrited, Msedspls d jophoyRr bindidg RoHER T, ki ty
wherein the affinjt t he prj hunman i body is inmproved

Soauenti sfryoase e, waRaRL ERE ersRn s 3 AbRE borthy SRBORITH RS ur al 1y
ocCcCur r i ngrefaércanitbodndtsGted Gérting Pabncly H@ thaisigto OERE NgardemedtrideMbly PS50,
affinities. Vari%%ts of Hﬁthtechnique such as "epitope 15inprinting" are

now al so BVAPY 41y ougyan 8%%&%hpl e, WO 93/ 06213; Water house (1993) NuclL
Aci dsi(Res. 21: TRZ&bigd2bdindrowRmasy oa ity hibtriand Z@dstfition ROMhies acid position Glni meri ¢

anti bodies are typically produced usin conbi nant . met.hods. DNA
encodi ng. IS ssresaR e s (5 Eisgifafe (oAt pin e attun cut 2Ry
convent i omay nfmaeetiubaButidd GCangine addypddBion g1 abm@oneiad @td dengSpbes t hat are
capabl e of bindi ng specjfi ly to gepes codin e H.and L.chains of the
D body hybr abftraget bt EBRy %okl B RAY “EHiPChRS e iR Skl
i sol at ed, hérbi@ nlaNAe p2sdpt makCtohfRk i@ hpih &S Sirddwovie Cir@k smpb hchhuatagizéhan
transﬂictgg into hﬁst cells such as E. coli, COS cells, CHO cells or

C

myel o gri YHebIg 8oRyR- ot herwi se produce i mmunogl obulin protein to
obt ai n synt hesiThke afmahized katy dadyvaridhieddohn Ay cdaerisote TDRd dbyrikdisubst | t uti ng

t he codi ng sequence for hupan | and H chains for the correspondin
non- human OGS T OB oMM DR OHEEHE™ P ogT gt el VG b SREHE o
Morri son (uitD8dk) fraNADrIBAaving&S5%. or greater, 8800loa @ ate] @8N @ASCattNOIMBLIegaNdChty can
be achieved b afting only the CDRs 0of .a nonh e.qg., .nurine)
ant | bod 65 PR a s B LTI & HOHEHY PR PR Lo eBEREe? ) amevor k)
and cdhst amhanhaghtdddoniain GIRAE SinSEQUIMEND £ € ehdM Thbhahagcd Bge chonesiablet al .
(1986) 30Nature 321: 52 -g%)' ang.v n | .. (1988). Scjence 239:
1534- 15360 b ey ErerReRe SRR e BEXARD. T B L i B conpl ot e
r et ent i onc@fesgmtiing €MRR) it imOunits, P e4rianB $heddddl within B abccptp ediibbyy frabuvebrit hat
some frangwork residues (soneti referred to as "back nutations') of the
donor | ant PGy SHERAPGT 5L P ELEPY S8 ehFHE RURGREZNY ef BerEer T O
si gni f i capicatanb9gengeatardirn@poaidentityty i s to be recovered (see Queen, et al.
(1989) . PNAS 86:, 10,.029-.10, 033:. Co,. .et. al . 1993) 35Nat.ure. 351: 501-502). In
this %Sase, hura A YLETHER ﬁgr%&'ie%ﬁé‘h@ﬁeo%an"h%Wéna E%t aessel‘neséﬁ Bene é‘ClgV\D
2012/ 0311 88id6el 4t Pedh1d3Qh@322threonine (T) amino acid residue at position 105. The antigen

binding protein variable light chain may have an arginine (R) amino acid residue at position 16

and/or a tyrosine (Y) amino acid residue at position 71 and/or an alanine (A) amino acid residue

at position 100. For example, the antigen binding protein may comprise serine (S) at position 28

30  ofthe variable heavy chain and tyrosine (Y) at position 71 of the variable light chain.
The disclosure also provides an antigen binding protein that binds to and neutralizes

HER3 and comprises any one of the following heavy chain and light chain variable region

combinations: (1) murine 15D5 antibody (M5.15D5.2A1.1H10; murine monoclonal antibody;

comprising SEQ ID NOs: 1 and 5); (2) murine 22AS5 antibody (M5.22A5.1G6.1 C10; murine

35  monoclonal antibody; comprising SEQ ID NOs: 9, 13, and 17); (3) humanized 15D5 antibody
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honol ogy to the non-human donor anti body are chosen from a database in
order to provide the human framework (FR). The selection of human FRs can
be nmade ewoOherzdies hunman consensus or i ndivi dual humanpamttishadioss22 Wher e
necessary, key reS|dues fromthe donor antibody can be substltuted into the

hunman accept or. f reserve onf.or S nodel i n
R T S o R P L S o R A e ot e
r eﬁ I due; gﬁﬁ@d}\/@lﬁ%ﬁbﬁi}?ﬁoclonal antlbédlyt esyaisingSEy), 1D Nl(lllﬁﬂl) Zl;’l’d 3@H5ﬁi?@’r1rb_ﬁ D9

achi eve 0cess o veneerjn ca of .uni que
e oGP R RS ettt R e Syipring SED RN Eoks A3 PTGt TS
reveal ed RRatlsd Rerpd &cds sempatddaDOSE adtibedpolsathntze$mdutefonalratisidyf er ent in
human and nuri ne £&§ﬁti pgges nd nost i ndividual surface positions have a
strong?pr8F@F§W§§ ; mber of different residues (see Padlan, et

al . (1991) NbLAhyrBﬂﬁehean &auﬁ&ﬁalﬁ@&gwﬁ:ﬂﬁaf&d@frﬁ)ﬁﬂd wth adbitableh@hdy) conktantVbL

Bi ol . 235: 9509 97 erefore, S duce the | mrunogenicity
ot *a’ non- IFGiAVR b TR AG S beeR R oR B ee W § S e AGRBRREREg: ons
that differ framigdnoarlingpuadihyasidedsrited abovi) PoRBxaAipld Vaoidhtewith BpaaalSterpict ei n
antigeni ci

may be, cqrrel mnth rface 15accessihilit epl acenent of

e Sur tatth Balece Hy pErEhptey wilt 85 Tan dek e Rblebb PRt 6 ogi on
"1 nvi $0 bl eninb acitl RSidoesBithosaith T 5%y bl 6% oagﬁaeﬂvw% or @tatal 90% 8:994) in
Handbook of Ex rlnentaléfharnacolo WVOI 11? Bha&gacologg of
wbnoclonaﬁf%ﬁ% afg§m€ S Pﬂﬁ%ﬁVﬁﬂF%é‘“&é?afél?“mﬁﬁu Y Brigt EgUTE®

hurma BI é at H@bribed ab®@k ehsiyedsplay aafﬁ)ten&/}eifbﬁ&hdlﬂ%to HDERCR S @nfoib thatcdibg Emjg;f (ﬁ‘@&&thﬁﬂ;] t he
ant i body tered, .t pporting resi S I e Furt her
ot ernati VB3 bRt sHAE of MR PHERS (ub SEaEYBT) B Lt SbReE e £ e
procedurenﬁﬁmﬁhﬁMhﬂNE&RbhmgﬁﬁgﬂEQ&Dmhhgs)thL@hNMEKEQ?useloﬂobaﬁmerlaIm
expressi on systens roduce ies, t : cl ose man rm i ne
I sebhenBE KR B DG MERRASAE TR TP hei’n THEE Hdat e L MIBHeS san

Di ego, Cghiofé@ﬂd’mhlai)ltlb(ﬂysmlﬁlhg SBQID ¢&ns 2l ﬂﬁlzﬁy (Phatmenins! 1E_@E(Anigqnsz§_em fic

anti gen bi ndi nis an otein in i ndi.n

apect 11 of priafindhed papr e SR rd Eune R EOS g AE e e BHARTRE such
ant i ?rte)n b hmibbdg é@ﬁ@isﬁigrﬁi( BIDENRR@Wand 48)t (e harﬁﬁngzeﬁgﬁ)él I (Homahikad, m(_hhelgnal |

reconbi nant ., product i n n .bi.n S i s based on
e co. ox B G Tara IS ah sbfiPn bR st e s aie oL e
t wo FQ@habﬁEDﬂamewdbﬁﬁﬁ&Bmﬂbbmﬂﬂmmgjsg§C|f|C|t|es See Mllstein, et a
(1983) Nature 5. 537- 539: 3/,08829; and .Tr aunec et _al (1991)
ENBO 101 3655. 008 RauiRa I HS T AR Ly 3Pt WG TR She s
potentiaIHERXhmmﬁmoﬂ%bpqnﬂeﬁﬁ@ﬁ@mbﬂhmHEbﬁdxqﬁmﬁMQﬂﬁmﬁﬁﬁam&npm@dum@dfof
whi ch onl has t bi ndi specj ficit t|v approach
hvolves T8 Eanenecisel SR HERSsmurie theahiknGutttpeAlhT Hor R tpedns T ol o1 oo
to heavy pé’]ﬂdeﬂfrﬁgﬁﬁﬁt GHER3agaydie aﬁp ﬂ’pgmesm oghaHER & astpt@atduende, inbladihg hge
reglo @H gﬂlC}B regions. {(glon containing the site 35necessary
for | ght il %ﬂ%ﬁ?hé’ﬂﬁV»%§W$F3§lﬁln h at | east one of the fusions. DNA
encodi ng MD 2B%ﬁh@%ﬂk@BB@E&M@ﬂQ&&kEH@%&&mhhBSEQbuﬁmmmﬁMh@HERBﬁqﬂﬁﬁlred t he
L chain a in ert |nt arate e ssion, v rs hen

Gost 1 ans T BRERH Pt i BB R b 0e By fssimant oY Ed GoESDstatE Walkgn, o
insert t he:de@ﬂg dmgdlaelqumceeaﬁnﬂlg tbirdvig w[acﬁbﬂblﬁdglﬁge(ﬂ tighatiges biniling pastein @xihe ﬁssi on
vector. on t he bi spec ti i s ose chain
weh s 11 e iR A ey e b el gl b g e RERAT SESPRGRY ovi di ng
5a sed®nd bi ndlrngep&tplea:offthedmm lieCeptdn & ‘Qlﬁlbiﬂﬂle aiitifen ﬁaang\@o%s@éﬁﬁﬂed l&etn al so
Sur esh, E 3 1986 thho ) |nﬂg gﬁg 1. 21 ANt | §ﬂ15

Fr agnent s nd may begg %ﬁﬁ?%ﬁ eBl 1 %m“%%ﬁé LA e?% s ity to
activate h@&phﬁgﬁﬁﬂnMMnhmﬁaﬁbpﬁ@ecﬁﬂmmambmaypmf mﬁeﬁEQMﬁmEmngm1Mnmng
ant i body- dependent eIIuIar cyto icit al | Ofra nts
e LB R S T e R St S il
papai n di gedidcoftihuous epitope may be identical to, similar to, or overlap with the HER3 receptor

35  binding site. The epitope may be accessible when the HER3 receptor is in its mature form and as
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(see, for exanple, WO 94/29348), but may be produced directly from

reconbi nantly transfornmed host cells. For the production of ScFv, see Bird,
et al. (DSB@P128BsiwAce 242: 423-426. |In addition, antigemrChiusdingsdeagnent s
may be produced using a variety of engineering techniques as descri bed

bel ow. 15Fv f ment.s appear to have | r interaction energy of their two
chai st hBH $aB PRI RAbE 14500t BT ol EHENSRS SBE Al POHog Dy eand VL
domai ns, HARY rdraper iDEER nhatrk @Gm\whd i PERE b eBaméBlifiththe HER3 .redeft988NdiRET ence
242: 423-426; Huston, et al. .(1988) PN 85(16): 5 - 5883), disul phide
bri dges (@%&%&%ﬁﬁﬂ&%ﬁfﬂ)e& T§F .eplé“%@‘ b%@ﬂ’é‘f#%f%&”@%i %TS%PE%B‘?IYPGQH " knob
in hole" mhik&ipk oNdisdodiihousdpitdde. mdykIBpliscReqicaden fiSmicach ER ¥ Bdeptdd jolecTe Fv
fragments_can be produced by 20 thods well known to those skilled in the
art, she VT LRURESE o e pBis T (BRI CHHRS A B TEDHYHEEn s e croueh

97- 105 aneb dactsdthst to fkm ah epifopO8d)belbbiind yem antigtibinding pibteid ConfdinfatiobeiFv may be
produced in bacterial cells such.as .E..cali or in eukaryoti Lhs. One

G Sadvant AL Jpoaipg Siond sy Araie SdrorRalPga it i EhPSrect udes an
i ncr eased(mydcah Systetis®e t o pol yval ent binding, and their short half-life.

Attenpts to ovegrcone these proble i ncl bi val e SCFAT' ) r oduced
51 rom ScFv. conPSTHEH S N B By P oy Salma byt Hehe bt
coupl itng ¢ Alans lcagt3 dals, a(13808)ayEainlcadRE slay3at 1hO20da4) Idat land MyCantwoay, et
al . (1995% Protein EQ%E 8:2ﬁ01-§14) or by spontaneous site-specific

di mer i sat M"YRSFOT EEVISA I MG an” unpaired C-terninal cysteine residue
(see Ki pri yanowutsibnahkhangcs99thy FCefftctor Bodiph ysth2 fitibdB/car B4 pised A dhatigrahd vel vy,

ScFv can bg forced to form mul ti s by shortening the. peptide Iinker to 3
T 12" s RO B st TR Bk antSasy Py dgiR hppss Ponas. 90
6444- 6448halRefd utihagntibogy danml extersied i vidou rmhizeroutieie be@Sidlat toipaticn€ foputakibixer s

("triabodies", see Kortt, ef al.. (1997) Protein 0: 423-433) .and

tetr aﬂir s as(m?’%@%%ecﬁ“?é’é‘mf a%"é‘&”ﬂlgaléflfl% }f%‘iue%ﬂle.s C?nggﬁc}lﬁ%sﬁéﬁug %% 53:

164- 168) . mamastifdie tvivo nC K foblodgdr peitodSefimdrol ecul es can al so be achi eved by
enetic fusion_ W rotein dinerisi tifs ta form"mni anti bodi es" (see
B e ot T By bR BleBtho Bb s b B e Sudife el B RO Rl oo 1
35et ial. gei&ﬁlﬁ)la@mIg@pticﬂ%esr.he El;ﬁggélzilg%gﬁﬁ}@mg ilé %%Sg;gaybﬁealﬁﬂﬁi@to(a(s&d:\/)sz%
may al so be,produce i nking,t cFv
T e b B Y e R DD E B0 B DA Sch Smyency B 48 S2EY
4576- 201582dditBinSthe EiERB ¢ecaptatrodi ledicamplatee. Phadotdadoltdulcaisaingitéieto AieCiRAl ent

associ ation of t si ngl e chain i on products consisting of VH domain
From one. SHETHIMY o iide PubcRye 4 e PhRER Sy DR i i Snot er
ant i body, tsedidduffideyanov, et al. (1998) Int. J. Can 77: 763-772. The
5stability of ch .bi speci fic, di abodi.es n be enhanced by the introduction
of i sul phi de BFY YRS g G G v B T oRe e T i EPSHA. or by
t he f or maDidWond mshitgloe Gedaaipe) dir abash. €he @fbtdob pindind @rosdimmbinte diynkantteSofv
frag §ts are.conpe ted through a peptide |linker see Kontermann, et al.
(1993? .1 SERHEPOYMet hods 226: 179-188. Tetraval ent bi specific mol ecul es
are avail abl e iDyg angigéh bindiniSpro@inanasebmpiiscagumfint fe@iohhehiHiaydadiany of an | gG

lecule or to a Fab_ 10f t_through i ion. See Cplgma, et
ol 1oo7nat Ul DRI gon 138 S st Bt FORRPr B GBePen: °

bi speci f i OigeAWwr esriaha ierdde eThetihagdndthding préiein boistadiregibn bagperGli ¢ si ngl e
chai n diabodiei (s?e %Lt. et al. &1999. FEBS Lett §§A:.90-?4 mal | er
tetraval ent bi SPeEFORrENt R LAMBISS B PYF MG TS PREISHE Mt i on of
ei t he30 Schutafed Runstaandiensn skl thaethd ariikedy 1o aihandet Bffector f@ictidns! ADPCheld/bix not i f
(D Bi mniantibodies,.see Miller, .et. al..{(1998) FEEBS Lett, 432: 5-49) or
a single SHATAREFERLR Eéﬁﬁ@?ss%fﬁﬁtak%&?"dﬁ?f‘?%lfa d\?%‘f‘FlP%{ﬁPghﬁ@Mf%?gﬁ( VH and
VL) in anBoli@ekhaLiwn2ps:e50emb04) .atanter aly PN 2 86) [8t4005:40 10taan dsaTdsdody,

see Kipri al . MoL Biol. 293: 41-56). Bispecific F(ab)2
fragnents¥@§§Mﬁ¥g%$%%?g@%%®%%ﬁ%@4cal coupling of Fab' fragnments or by
het er odi mer i zaThoamtighr Hndily fretiintg campperasofsaeddhat ably an dieredl . (1992) . /.

Exp. d. 175:. 217-225: d Kostelny, et al. (1992 e nol . 148:

o7 SE38 VR B HTe s D R e Hind P i bR 5 s o R anc 5. pl )
See US 6, 248,516; US 6, 291, 158; and US4§,172,197. Het er oconj ugat e

ant i bodi es Het er oconj ugat e anti bodi es are conposed of two coval ently
j oi ned anti bodi es fornmed using any conveni ent cross-linking nethods. See,
for exanple, US 4,676, 980.



250 her Modifications The antigen binding proteins of the present
di scl osure may conprise other nodifications to enhance or change their
ef f ect or Woret3m®8 The i nteracti on between the Fc regi enTafS2@n/ a3t body
and various Fc receptors (FcyR) is believed to nediate the effect or

functions af th nt| whi ch include ant.] endent | 1 ul ar

eyt ot ot o AR (ks ompiTscht Mok Bt L kbR B DEg FoR P e arteen

hal f-1i febmhﬁgpﬁbrtﬁewﬁﬁ arl diered @AtycOYtyion MafileattSdesdBed inoRO2@RH11878F he Fc regi on
of anti bodi C i ut depending on the desired property. For
exanpl e, @@P%{%Eﬁ@ﬁ%@g}%the Fc region to render an otherw se |lytic
ant i body non- Tiyd presehtsdi@eisae lalealplionlda% RORE 2diGnArdictiAt 630des4d4ntigdn one may
i ncorp easalvaere into the antibody taq.

| nerenbe bEsTepRiaT . deregbSEfin dng Rul: SHLh ARG A e s edRS reting e
FcyR (I) bab HeWwRivyahaifreatRblclor fffidydgit dequeatd anema dgtakhdncRiiabiSht fillldsgthet al .
(2001) J. Bioal em.276;, 6591- . 2/03119 PCT/U82011/050322 6604
denonst r at@Y° "Fﬁa@g&la@é"@hﬁ}? I%‘@F”S‘r“%éi]]? thaf gigades pLantigghP RS PRH ndi ng al |
FcyRs, \Ahﬂésenli%ayﬁ{ein mdoﬁpﬁﬁlskquehdeh bnico@ingl ths theVg ichsih V@BblRWE filldengef t hi s
comon set. gé L %gal ?ll du es reduced binding to all FcyRs when
altered tﬁeq}i?néiﬁl gtﬁ}“adn R&ﬁ’ Sﬁ%lﬁ’mf?O Asn-297 and Pro-239. All are
in theo | gG CH2THOprBIcH dsttbsib S pﬂoeﬂem&&p&nﬁn%mg&omhm@gnﬂéic and CH2.

POVR | ooliClesdli def e Ehestin I ROTTLEs REtontiatd R T ed STt yire

comon Setectlad @saibedferei. Some resi dues reduced bi nd| ng only to FcyRII

(e.g., Arg-292) o 93 ants. roved
o 1o ook St it b kSRl G Pl SeeR
receptor (methgd for BRrproddEiohlod the nptigay @ thd iy lpdjtdilgastdasdﬁbycﬂhdrelbmhy bermydisathet 0

FcyR was unaff ect arjants 10exhi.bited i nproved binding to
FoyRi 1 o SRR et eeli krae) D el R Pora heRr o Seaesr A 2. o
Ser - 298Al g comfihai eshskuirmel, Iﬂ@nstffmteEC()tRiahddu@ﬂ(lio{tedumeﬂcdmpﬂldé figeabtwnECyRI 1) . For
FcyRI I 1a, the .best bi % %%31 var.i ant s _had conbi nf (g @I ne ubsti tutions
at~ Ser - 208 PTE O PG eff‘@% FPTOPHRN EHRTUIPTRERPOPSEERTSF “HY 1B%'r‘i eved to
be invol veevy ahalﬂo&ﬂiheaamlgdmﬂgdmgl;ﬁaélardeﬁrlmmdleteheanﬂrfaﬂﬁﬁm@ adCr 0Ss tissues

(see Jungh 19 and Chetie, .et al. (2000)
Cannu. B0 oo 1R bar b arkith Dyt Pras Dot BreP noa co

i nteract dlltélﬁﬁﬁvlehy Webdﬂnlhhmmﬁarﬁﬂ)ﬁﬁed redstdes odtdardided E@f&ﬁéﬂnaylcyﬁﬁl&% at Thr 307,
GLn311, Aﬁe 134 and Hi s435 S é‘é g ions at an ttof th posl i descri bed
in this sé&ét "8‘1‘16’%9%?951%%&‘6%6%6 L0 ST HAr ??W‘E’“&??&/pé} ynugleolifie g

ef fect or picoflieg b hesy offait dsfeheaamhgémﬂmﬁsé pr@‘ellﬁeléscfrbdi Hetetrbdnid Giivghet Eudhpuidea

gl ycosyl ati on, varj ant s .of th di es osyl at.i.on of nti bodi es at
Qonser vea 508l FREHERHr ek P Bt Ak eop Biech T SR B 200 PBUR oung
ef fect ondantibedhetyinf wmwmnsﬁaﬁiiddl hoktlcall gy edrijeBt @Kechatncmprisiignge stidbreas

t hose,descri bed above f.or 6),. MoL |.mmunol .
S T2 T B O RE Ei GAY ARPRnGPT § e o5 n B TR bt el g
f ragment s déshiétied (hf:reiM’IEd’rekzﬁnpldf'lﬁch hosieg1ie ng hahysd b it vesirehgoding tiedid@ohain
substi tuted, deI or .no gl ed are contenplated. Introduction of an
aspar agi IR S 8“?@8?0 0 58V R ¢ hr eoni ne notif creates a potenti al
site for enzynmhd kosadetl acilyme Biikadfotic dstxalmysle, &ﬁmﬂmiaﬁtEﬂﬁlpMGfmCelllhﬁf efore

(2001) 5 BeRanr B0 Moo 5ats EEH Bl A Onailr siel® ke T oo

i mrund@dhesiure masa. i The raetﬁa@e Hmtii‘mg Ptogdin ﬁapbmem&d Bff thedgalcatinesid atituen and/ or

resialylati al act o ce a d/or Jbhha, 2,3
CFalyi v oo, MM B aindep i Fo ARy LR ST AR e R0y ed to
i ncrease gﬂaaeﬂ)ahtﬁféspéoetocsﬁldtchlane ﬁmile@itﬁinug ihe ant#yeh bindig eRtein. Metbodydisr W t h

nost gl ycopr at ei |caII roduced as. a xtur orms Thi s
oxture QSR fgel s RubnmbuRioR HhEruah SuTlh i uilidiehiphil

eukar yot i skillqdan theatt] arly mammalian cells. A variety of nethods have been
devel oped to manufacture defined glycofornms. See Zhang, et al. (2004)

Sci ence 303: 371: Sears, et al. (2001) Science 291: 2344; Wacker, et al.
(2002) Science 298: 46



WD 2012/ 031198PCT/ US2011/ 050322 1790; Davis, et al. (2002) Chem Rev. 102:
579; Hang, et al. (2001) Acc. Chem Res 34: 727. The anti bodies (for

exanpl e, WO 201230Y& | sotype, e.g. 1gGl) as herei n descriPb@dSeay/os@apri se a
defined nunmber (e.g., 7 or less, for exanple 5 or less, such as two or a

single) of gly oforg&s.. The anti bodi es he coupled to a

non- pr ot ei naeogsphfﬁﬂ ?@Fa@%ﬁ’f’sﬁlgn ﬁwwwnﬁ%aﬂ&g@%&‘{})‘&ﬂmtflﬁéﬁj? pol ypropyl ene
gl ycol or pipohyexyalikydcgnsle Goidr ugabe pavidéd. X Rit-of-pstscompiisiagithe an est abl i shed
technique for increasing.the half-life of oteins, as well_as reducing

bt 1 gent oPESa G CRTROg N B sith s Brondor g be Por B ST GO b

di f f er ent thowlt@clcadpiveilightaeanth méd¢leasinéd inn@ar vwoth ilstaahethy uktas been
invest%gate ﬂi%h intact antibodies, as well as with Fab fragnents. See
Kounen s é#g%¥¥rg%§@5b) Int. J. Pharmaceut. 198: 83-95. 10Production

Met hods  Intact Antf§dtliegen bi ndi ng proteins nmay be produced in transgenic

or gani sms, suc ats (see Pollock, et al. (1999 /. lmunol . Methods
e T 157y - ThpheR e oL BECRET B poroD) B Ay b RSO SRS ot ce
(see Pol | 6pks caéd Rdpp) ay Laplbdinbsed G tHamhdhb {c20Q)enéduntkduiondtan rdgioat echnol .

11: 199-204; M 1998) . Nat.. Med. 4: 601-606; Baez, .et al. (2Q00) Bi oPharm
13: 50- 1%%12??5%% g@@? ,azné‘c" aélld.se‘t“?éﬁi(?)f thﬁl"&‘iﬁ”ﬁ\)ﬁ%“’%f’%ﬁ?” vy %hé%sgb‘ﬁ%’n
Ant i ge bumibodigs qan 6t eisiagedra Yivalisorchec |50 dya edDDILEC hering adM Sly Gtah@ BiAScan

However, antigen bj ndin rotein i cal l od usj reconbi nant
ool aul ¢ B oS Ra e en s Rl e e Te Pact ol REHERT R G, SHSRT
polynucheqﬁhﬁeeﬁaﬁﬂﬁhﬁ@ﬁfhﬁhﬁﬂt&@gﬁﬂhﬁﬂ@ﬁﬂgI@Tﬂie!3 is i?olahed and

inserted into replicabl e, vect or .such. a.pl asm or further ni ng
e Eroar on B ERen ELbriR oee hiebRatuPri® Bbs ERmeb ops el

rs] ynt het Ftls Eh&mﬁlﬁﬁﬂérﬁa’i‘ﬁg‘obf&ga(lﬁ oty lb;)ﬁ llghﬂzlainBieﬂﬂgQg]hpﬁs)ﬁ foup &R_tdoﬁ?ﬂ.thtﬁl_i bythwdeer e t he
ost \NSO. . Pol.ynu otide .encoding t n en bin

oot el | ShRsctiPRetb ik St hel SeehE s Ao e b e e F SRR BERAE e
(e.g., ol igomRslfeat thelethprdhiesntribidcih aicSfoinitdibn oBie hgigusEadihgdlewde pl asm d,

Vi rus, ph%ﬁﬁpwtransposons, m ni chr onosones of which plasmds are typically

used. Gen ¥ such vectors further include a 25signal sequence, origin
of replicati onThosastadt réfidne aftabKdéfec@ieinedyedan the binaihger the ettty to the pr onot er

and transcription term nati gn sequences operably. linked to, the antjgen

D1 ndi ng. BB Ao D Qe B e S Aot Errpdin Thsppudbstiert 6l

Pol ynoe! eakiided epeodting ADTE)| prabdcykisl v ®adihg@hBéyiTscepY, hbIe lifens@rdnedratent 0
separate vectors and introduced, for exanple, by transformtion,

t r ansf ect V8AcOBIEES FEFBYF ST ahageorp %H&Eliﬁing?ﬂt CYPYCIPhEe g frdd ARYBRONEY) |
concur r enbf e mB@cHACHkdaat | y 300r, if desired, both the heavy chain and

| ight chain can be inserted into the sane vector prior to sajd

i ntroduction. 1hehumagdglagconsfpntysaion hag hecaspopied tgSesgntigly frek His 2PHPEAt t hat t he

total |evelivat cpnpb@im bpiedinerdl Ryhvdyer Masdditeidtibbs -@perIERceWMERN
transﬁicted with the codon-oBt|n1 gene in conparison wth the | evel when

ed >
t r ansftect BHCRKIER- TARIShcanstap @g@éﬁﬁ&ﬁww@@m 3¢k the pHER Lo HAVEC been
publ i shedccRf{dadsabIHNa clagiicaPlathwad A8Bhedibied DitiBodClepind bR S QRIS Bytédxicidddiy? 15;
W98/ 34640; W97/.11086) . Dﬁe WO 2012/ 031198PCT/ US2011/ 050322 t o the
r edundancy 8- t¥IE e Srsertialy feking fhese kfgetps Anglispy Muchdeimed ety hose
di scl osedafimo@edn (particularly those codon optim sed for expression in a

gi ven host cell) my al so encode the antigen binding proteins described
her ei n. Tﬁém%%ﬂgﬁggghge of the antigen binding protein of this disclosure

t her ead g an bexumdi iﬂtﬁ@di%ﬁn@%@ﬂﬂlﬁ@@tb_@ al(i’g.ﬂl(@ﬂ' otah@ﬁlo@@‘lﬁfoaﬁ t1BSde off@lhll ﬁ g g g) to
augment transcri pt andg/ or roauct | € e. J. ekemn, et al., )
Mol Cel | 4Tt Ppgg anplhg eSERY B il o Bt Db o BagBa tpon

sui t abl e @offRaHuiiah héttrympelbhia EdNE liIRAS SSeciedAb oI ) .01 nR%RTI8S 00N andBGaEK,
e IS Na L BP0 S S 08B RIS ST LTI B L 1

(Marcel Dekker Inc, 1987). Alternative methods include the use of phage libraries or transgenic
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sequence having a specific cleavage site at the N-term nus of the mature
protein. The signal 10sequence shoul d be recogni zed and processed by the
host cel IwORBor2/qgsa9Rar yoti c host cells, the signal sequemc@/usayi1/089321 or
exanpl e, an al kal i ne phosphatase, penicillinase, or heat stable enterotoxin

Il leaders. For yeast secretion,.fthe signal se or exanpl e,
L yenor 1 Rsmomel SREh aES R ek ad e R e PR ke 1Bk der o See,
e.g., V®9®b&ﬁﬁﬂﬁz4Bm4ﬂnmﬂﬁh(Hn9peh%mﬁwsMQw&dsynral2$ecretory | eaders, such

as herpes sinpl.ex D Si and a native 1 nogl obul i n signal sequence
may be suitabl ﬂe?&ﬁﬁ@ﬁ%?gmwgﬂ%”gFﬁWﬁpggéﬁﬂghhnﬂpggi‘aﬁPgﬁeln reading frame
to DNA enﬁﬂdlhﬂ'(bglobllﬂﬁl ladithhgeBn RpRcHdgthiuatae immudgiogulin &@he §e@mlehts akd On

most o arieguta S BRI Sar e Do b st el FERER B Msteoy 1 of
ori gins, a&enZwﬁw5V%ﬂﬂprBymaas®2®aﬁﬁamg&muﬁumg&%wahnBPMekaﬁmRESt mamal i an
cells Gbnera“%g the ori atl h%ﬁ anen is not, needed for

of i
manmal i anP eSO RE naﬂﬁPR?% mBV' pi§restisaR By ¥ECiet cont ai ns
the early pronBhgt disgey %ﬁlﬁﬂoﬁ)@y Hﬁrﬂéelv‘sethy prodade wehe aﬁtigelmmg@ﬁgproenﬁ@ﬁﬁ

roteins hat nf e her e.g.,
grrpl cilli gfr’ré?f?“z) Q{agﬁd#”lz‘trég%é 2%/20 dg{"‘ﬂ?b ‘gngml:}t J
auxiol@ophbﬁ:ﬂﬁ@ﬂ@Q@nC|es or supply nutrlents not available in the conpl ex
media or (c) at i on f. bot nvol ve
arresting gromﬁﬂb% e © ﬁ%ﬁF“EE?Pm“%ﬂﬁ{ ’%ﬁﬁﬁéaégﬁggﬁﬁgd@éﬁg@ﬂﬁlIy
éransforn&&dwnmﬂnmheugﬁ@aﬁhﬁpamdmmghdhgm@nﬁm%qmnbnmdmﬁgamﬂgﬁﬁump@yawlve

ue to, e si.st an nferre the ¢ ver ed. sel ectio
rker. CheaR e RiR B0 B b RS B S Pt Rl
are cul t usdgtihglort hebpises angevedbinibighainiex alfiantef ths t@aniqhesuciudt-dpiegei n t he
prese e of lncrea5|n anou, thotre t nunber
b L heS ex CUEIHBTS “Gotra” Bt TApLRe See Teseur Lo WO Ralerbmed 57 Bt vl cer

l'ine for Hh&mﬂhﬁﬂ sEdseboon. A further exanple is the glutamate synthetase
expre55|oe S ste Lonza %!O|09ICS) An exanpl e of a selection gene for use
i n yeast ti nchconb, et al. (1979) 35Nature 282: 38.
WD 2012/ 031198 EEHHeHSZlﬂib]:ﬂl@ﬁﬁ8%1cEiﬂ}Op’fﬁdeEédSum@UbdoﬁibirﬁnthNﬁ{e&foﬁs oA

DNAY pot y n{TEPBOE Fad GHGhe i PR AR G BRI PRI A oBPUhBPEY I or
prokaZ@Ot&Qgh@&kﬁgbﬂ@hﬂdﬂnﬂhpﬁb@ﬁmﬂﬁkemmbbeﬁBmﬂﬁ@%@ﬂﬁﬁﬂb&ﬂ@mkﬁﬁk@&ﬁg
A T TGO S N T SN R
Once isolated, the DNA is placed into expression vectors which are then transfected into host
cells such as E. coli, COS cells, CHO cells or myeloma cells that do not otherwise produce
immunoglobulin protein to obtain synthesis of the antibody. The DNA may be modified by

25  substituting the coding sequence for human L and H chains for the corresponding non-human
(e.g., murine) H and L constant regions. See, for example, Morrison (1984) PNAS 81: 6851.

A large decrease in immunogenicity can be achieved by grafting only the CDRs of a non-
human (e.g., murine) antibodies (“donor” antibodies) onto human framework (“acceptor
framework™) and constant regions to generate humanized antibodies (see Jones, ef al. (1986)

30  Nature 321:522-525; and Verhoeyen, et al. (1988) Science 239: 1534-1536). However, CDR
grafting per se may not result in the complete retention of antigen-binding properties and it is
frequently found that some framework residues (sometimes referred to as “back mutations™) of
the donor antibody need to be preserved in the humanized molecule, if significant antigen-binding
affinity is to be recovered (see Queen, ef al. (1989) PNAS 86: 10,029-10,033: Co, et al. (1991)

35  Nature 351: 501-502). In this case, human variable regions showing the greatest sequence
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i ncl ude 3-phosphogl ycerate kinase or other glycolytic enzynes, e.g.,
enol ase, glyceral derhyde 3 phosphat e dehydrogenase, hexoki nase, pyruvate
decar boxyweas=e12/q3hwsphof r uct oki nase, gl ucose 6 phosphat e PCTarse01a980322
3- phosphoglycerate nutase and gl ucoki nase. I|nducible yeast pronoters

IS B My S e R ey A PR At e i

mal t ose/ gahaat fesewatd (FRE. aht dection of humifi BROERILS n’faﬂé elﬂﬁépﬁ@ﬁ K@ doAsci@aMal i an

adenov! r ugeae e Mt BB, 8RS S B Rl KR k0 B ERS come

Vi rus, cytub@ﬁgtah N0 thel Surhdn c@eptds ifambwagrk tdﬂsr&servmmm ainﬁ)rﬁaﬁdny gaﬁ@teﬁrormt er),
retrovj rus a%|t|s delru% at|n %ou%% cona % r.us ter
and th ° thsreatilgdymay b pse bitp 1dgyti Sluciusg émB “I:ré i eS1o %ermt er
i s based uﬂD%ﬁ&u&Bable conpatibility with the host cell used for

expression. rst rise RSV and/ 5V40 .and/ o
or oDt er | iRl R R e P &Y 7 B on oL VR ASATBIC oget her
with neo rry@ny@ls@mquummﬁiah hadmiir@giiGnangeobsith ety oml 1izhf damS/asilk dgisacond

plasm d conprising a RSV or 5VA0 promo , enco e heavy chain
Dar i abi o RO bR AR AP B P AL, Bt TELER ang

anpi cif | i antiBOdiess st Aok trdivedukieinace PO aRSs @hveel sﬁﬂﬂg@reﬁmﬁéﬁoﬁzpmammumﬁmf e.g.
for expression in highe ukar enha n erably linked to
t he pronn?é “@V@ﬂ@ﬁ?g*ﬁﬁﬁi Z?S§Q§M@pbﬂ@@ﬁpggﬁwgﬁﬁggﬂéBﬁﬁﬁﬁbé?%sequences
i ncl ude emha@cemmewﬁﬂEBBS%Dnnmngﬁdﬁﬂma1tebasm&&ﬁxaﬁb&wﬂhmnmk@hﬁﬁwmﬁeln and
insulin. Alterna 250ne se.an enhancer .ele 2 eukaroytic
TR N S M o bt e A e Nt A T e
pronot er eqhlnefd mmeinymneﬁﬂia;n (IEEa,useb;&@tldinQMtlgeaicnﬁ ﬂiﬁﬁb@&frreﬁltedmifhl sofadeg2a
Iocush%see V@ 1009 % TF@» Efncer ma 1? cat ed %:the vectorlat a
site upst ?Céf‘aﬁﬂ BYE?P ACHPEHSE F SUTRCE BT é ,S“ IHEN SHITATRE i NS BEeb B at ed
el sewher eregfoar'inexmig kethe Warhdn 1ﬂ1nﬁ1hesylslmh1r(§d’¢31lsaﬂ\m1< leeg (0994oﬁn Howbssirgfam of t he
pol yadeny atlon s nal he. c 30p Sit Qi n h

based upafrtetneus) Fguieker vl T o Mamin oas ot bt auiBrdh: Setisi on.
Pol yadeny Wailigd nfst BeiThitpr@bddrélofikatiyaion ds SHatETRs ”mkeyﬁagfem:yduﬁé bigptei gnal s
are operably |i nucle tide enc en. bi ndi ng
ot ern - S MbSy ety Ba Ry RRG SR s T SRR S R AR T e,

| n nmadéral a@moasy@ﬁ@mc tHaoget butii WiCg/0exaiphete pfmeémfke)fﬂ[g\maNEEElEmWed WO
2012/ 0311 / US20 50322 fro romﬂh hor none ctor-

o pha. and UGN PECh TR Gs badrat Sresr it DOUTT AR oy R R Bbeat 5. 1 n
yeast systlestao homar genhlﬁnerig segMap ( Ascndd-Mpalyieny P@dtcdiroTHckpevrich &inban 2607gnal s

i ncl ude tg éf @ fromthe phosphogl ycerate kinase (PGK) and the

al cohol ﬂ?@? AXSE - (ADH) genes. In prokaryotic systens,
poIyadenyBabummnﬁmgmmﬂmﬂmmvﬁnﬁnpicalIy not required, and it 5is, instead,
usual ,t 0o enpl oy ,shor.ter an re defi.ned t or sequenc The ch0|ce
of potyadeny! o B PErwERE PO wininoet P hedh MFBe SR hol o

conpat i bi kgetiyicititd for dthestras diffzednt epﬂtﬁ@i Methoex pfimeféig@tich a(ﬁlgkﬁhrbmdlng proteins

met hods/ e!clr% T{E(I)’]vgfns 1nftl(1)erart r:'[t%a?dqtlondll)y the recombmant production of bispecific antigen binding

proteins is based on the co-expression of two immunoglobulin H chain-L chain pairs, where the
two H chains have different binding specificities. See Millstein, et al. (1983) Nature 305: 537-

30  539; WO 93/08829; and Traunecker, et al. (1991) EMBO 10: 3655-3659. Because of the random
assortment of H and L chains, a potential mixture of ten different antibody structures are produced
of which only one has the desired binding specificity. An alternative approach involves fusing the
variable domains with the desired binding specificities to heavy chain constant region comprising
at least part of the hinge region, CH2 and CH3 regions. The CH1 region containing the site

35  necessary for light chain binding may be present in at least one of the fusions. DNA encoding
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In addition to the above, other features that can be enpl oyed to enhance
yi el ds include 10chromatin renodelling el enments, introns and host-cell
speci fi ¢ wodory/asod8f i cati on. Host cells Sui t abl e PhwatS2@elobes21 or
cloning or expressing vectors encoding anti gen binding proteins are
prokar oyt east ofic cells. Suitable prokaryotic cells
Phot ade” el Romaar S CHSBLAT it Bl Souah g oete Rerr amip B | &
coli (forcexanpted infl{iatle Adk6orgdnlisnd 37 is pggmlﬁaﬁﬁougllmﬂﬁdﬁ’ thbalinglsequioss ni a,

Klebsiella Prote nonel | a, e. Sal npnel l a t murium Serratia e.g.
Sorrat| o aroua oS TR cxMiedi RO n D B o AR et Bl SR s
B. | i chentdmyyostdsof @SBehaldbyidaohirdt i dingRp ifttromas: asi ahd ;aH IPchaﬁlQi’ahl,ger&ﬁg and

Streptponyces. . st .hgst cells ces | sia

Seh potast RaPuHeletbaBal RATyUEr oty cet L AT S SES G 8501980, 2417s;
56, 500), yeroawn&nfelbdd212226)., Pichia pastoris (EP 183 070, see al so Peng,
et al. 20(2004 Bi ot echnol . 108: 185-192), Candida, Trichoderma reesia (EP
244 234), 1 ‘@gﬁéﬂyﬁpocl adi um and Aspergillus hosts, such as A

ni dul ans and AFraQingﬁsK Laclﬁllig,ethéll:(ﬁl@taﬂtﬁé'glﬁfﬂpdzlahed)lhty to actlvdﬂz gﬁh@j‘len&lﬂkl@’ fyié)t i C host
cells include ma

Chroe oLttt T Pl st RO Ry ol BSOS, TRABEID Rebnay cel I s
( BHK) 1@ AT €6z haRls. atb@2duce Bbikhd ProleAT EENNEN i o CRLinth@-3hH)odicR B e(oA PassailNDzdsRbn 1573)

25Chi nese, hanst er DHFER- CHO
col 11 neog bt oF Sty hiuty bediscured Gkl Sy e R ot
|2I 555- 55&)cell@aF&rltHei.{ir&Idctlj(l)rtd'f(SﬁEv @d@lﬁﬁgﬂal|(ﬂm;ﬁS@¢dﬁa@$@d4if{D426Sl]lﬁﬂﬁlﬁtﬁin£n
culture, rmuse, s i cells i dney.cells,. African.green nonkey
i ey el oy rges BrmebBarny oe BEORCDarnes SHish warndiby SEMRE Farce o
34) humadestiibed beletvl s ( ATCC CCL 75) Hep &, and nyel oma or |ynphoma cells,
é\ISO (see 3gUS 5,t807 713{3 1?’ @ uch hg}{sl.t el Jﬁ%’ may al so
be fult her  engf hERFRRSEPPAGRfEYY!O 8“%8’?11‘%?6(5‘@@'9{ I MR PHIANY or ~yi el d
of the antrag@edntshiTodtabilizPthe bbdiatiohlonthk iVigiahd ng(ﬁﬁaﬁﬁiﬁp{heﬁhdvﬁtbbdmdﬁhk&k\pﬁlessi on of

Chaper onel PP Bt b 3SR S 71060822 Cert (LOPEOTIos e Hods

Host cel | ss&3h,alizxafpaidaeddgss tdGloskeiber, 8t @) BRcintidngen: 1HendB6y apd Gineb 1S may

e oul tur Bl @RI RaY Tioa PO pRrb RErE e oPemdetipf e Py but

for |20 gemsthadsevqdriadus td tesetskidled ttheraie ste tVelitHow, @aalt QQSI)M@hdde €6mpanion

opart o o P SHPEINETGULILY S5 DB T AP TR, A o

bubbl e cobupragucadih bactedidl télls ketck @r S/idir IiIE@kar@leﬁcaieHD O didadvaihfag ©6f Saxyge n

bubbl es be us host cel.ls are culture

U ture mimono vy bl fesodief whiR e et RS i s BoluPHohie . sucn
as pl ur onawl theibdhott halfditep Apfeﬁhp@mdi O@ﬁioined&mgﬂblalﬁs ﬁclﬁ%bj{lztlenﬁ)fSthﬁ paelnaddi on
roce ndi ng. on the eII char t C r mcrocarriers
P vber s s onoety Bilifad Ao Ptay € il s T e st W B o e
cfel Ihs myu??@d&mtm %M(Bﬂgpﬂjsmd)Mc(CaﬂnEjdree%l(M/b@i)hi’erZSznTEygl&ad)ll)3l4Thlﬂ)ycu| turing
of host cells i.nvert ate host cell.s utilise a varie
o toer at TshaneRE Gl PR i SRk S B B Bt b et s R
Dr apea]lcj gte Hipnlyz(nbg%)zl QubvHt@uhriopogR6:137- ZQQSAheﬁhuveQMSmdﬁﬁlbéaﬁ)heh tor ocess
or perfusion cuyltur

| t hou nsf 0 li an host
O o iRt By it e el s A 2R R SRR S8 1% um
(FCS)30f OHoE]gémplae (19NN 6444498 aRaiuemg therlﬁlderlsﬁll ﬁmémﬁﬁ teSuls@rsehs f r ee

or comror B oV RGRRrewbar A- (e Hebriads BT O FRoTY ( Canbr ox

NJ, USA), (‘mpmcﬁas‘erséeem Galherg. (hWNSOeSERS Yert, Wh: h6zamgeneblgyuamubﬁlavﬂmh as

| t h t
Tt By bR o3 i R b b el S B PR PR hORElq im0
adapt ed t omigieaitbddies’s@Eciack ree@. A0V iBidchasisryFie | sTbaypBa) and NmayitpkReted Bu,t 0

B0% of-  né AT Eat 6 ety ST LR SaFLHeY P%g”ﬁ%&"ﬁ%» { Ry e theBE Ll Pe
| earn to adapt in serumfree conditi on%&Dsee .g., Scharfenberg, et al.

(1995) in ANI MAL CELL TECHNOLOGY: DEVELOPMENTS TOWARDS THE 21ST CENTURY
(Beuvery, et al., eds,




25619- 623, Kl uwer Academ c publishers). Anti gen bi nding proteins

secreted into the nedia may be recovered and purified using a variety of
t echni quesoto1pBow8de a degree of purification suitabl epPConstérg/oseseended
use. For exanple the use of antigen binding proteins for the treatnent of

hunman patjepts typicall ndat.es l east 95% purit re typi I 98%
o500 o by Pl BsER v PR ARk TRe e dnEitecs Res St T e el Tof 35 |
?elblri S L r o582t B‘erlwtﬁc]ngbedie@cdhae blfé‘)dlﬁc%‘é@Hﬁ@igh)heﬁﬁﬂ%‘%ﬂdltu&bﬂgic@ﬁiﬂ\ﬁd fiegat i on

(0] owe .a.clariftication. st L super nat ant usi , €.d..,
micr of i 1t P o pregyekyonsiing b R dimeein o aBE HHPp et oRBIsH B ASkE inkero of
OL her t echriVguWesaiawe odtkr ﬁﬁtiibbd@ﬁ b Iﬁﬂ@ag@, el &COI80 PIAOT €6 $7f: ?681772. The
chro ogr.aphi c .t echni S,.such as r 0X ti.te (HA), inity.
S B e I e T R R S G S R R R e
polyhistidhmaﬁlmmﬂhm?mm?ﬁﬁaﬁpmbhﬁn@€FSmgﬂhé?ﬂ??ﬁﬁhf@m@é@gﬁﬁﬁmM$§ylC, see US
5, 429,74 e avai l abl e. e.anti bodi es, oW, Ng various
2015) 0511 0KBEr FORSBLLF QETHS LRIt souhecl D e e B RS eR o usi ng
fF>r Iolt ein AK@iﬁteﬁlaaﬁ,fe&m (tlyzqghr@ma&aoz?mm%&zzﬁum-mw 'Kklftﬁ'ﬁamt Bigiicaifib ynotdcglps can

(0] ow, SucC | ON exchange n or togra , ~anLon, or cC on
L chonne ey B TR s e A LA AR AP o iR R gt o Hab
pr eci‘ p(lb t atrh@ient Maduigh the hitigh tegiohe Bea/(gdl?raT,epﬂ. (18y7) alusde bzezeemﬁk. ayeido{1e3.g. ,
nanofiltrati on.using, e.q., a.DV- ilter). 5Fol] ow ng.t e vario
Conoe & BliRt, PueRadinsRatNoRlbukis cRrabar i P LRSI T hpdR,
| east 75_m§jiaﬁfﬂdiﬂfog@fj ead zen,,hez ot (1209RSILen A5 goeat esmaltt te}trlb&ﬂ?nbii;@ei:cﬂic bi ndi ng .
protelnls rqQvi aeaq. U repar t1ons are.substaptl a re aggregate
Porme o BaRPgE R e SRS AR SheadRe bt RSO B Yndlmd b6 o Bl 20" £
expr essi otonddiniagi hgik odp-etik Atif (CABMRIntaatiboIws Hed Maleeal:s (88) esd neabklzed

intracel | ly within.the ri pl asm .or secreted extracel] ul V.
01 a8 upls ke St it MRS ¢ o i am BRSPS ded Yl B of ei ns
accor di ngoiictdiieh prdstikn tunmbliecdldl psieing kidde@diabodyt, ke Kapriyanseer angdogz, et al .

M or obi ol Vo475 5850 clntton TFeens Bsin S ea kit e P am e

f unct i onakragmauor bg héteudivetzatibi thidugt hacins tipyers (sdeeShaBBE ei AN(10R) Unp@r t ant i n

t he degradati.an ot ei.ns beca i mage . i,de-.cont ai.ni ng side
chai ns of %ﬂ'eﬁg'rﬁﬂﬁgaéc?flggo%{gl%lfé i(ﬁgééng?"ﬂr%’t"zﬁaggSgiﬁﬁﬁlﬁ%ﬁvaﬁ@éﬁr ons
are bedi eedtctl ¥yhed Updomding (Dembha@Btphy) SSdcal 6,248516] US b2bhessusefwd |ifeti nme of
a protein %;?% are al so one of the npbst conmon post-transl ati onal

nodi fi cat % ccurring during the manufacture of therapeutic proteins. For
exanpl e, Hee®doglida@mntodieess of in vitro or in vivo biological activity has
been reported for reconbi nant. human e.and recgnbi.nant ..sql upl e 20CD4,
whereas ot her PECSHET AR ARG P REORPRERST §8 BUTHIRA B PRI B Sal 1 1y of
t he ant i gedinddingdbmngnipiit@is-riskitiemcthoBe Jed) &ir ekdinptle USi4xF61980.HER3 seens to be
unaf f gct ed .under. .stress conditions that induce deam dation. Thus, the

bi ol ogfca&%&i%%%&ﬁ the anti gen binding proteins described herein, and

t heir useful | Thedntigen bisdingprotsidl yf thopbenadifcdsine thapyotlpasdiothat inodifications

Phar maceuti cal Conposition 25Puri fi reparations of_ an.antigen binding
ot o1 als SBET DR R E ey o B BIFRRUE A 1B et cal

corrgpSi ti ﬁlﬂﬁ)oiﬂyozlfn_dlgsgodrs] e te{aept@rpr ﬁ&:ﬁ/ﬂ&)ﬂi@belﬁf/gdtb enchidivan: dgeSﬁﬁﬁlg&ionﬁbﬁﬂé’ ger s and
condi tions descrj be rein. e terns "di seases", "disqQrders”, an

ondl t | oRYbog K EEIE TS BT OB EH AT OO AR PAEET P

conposh t i edmlancnlhat®egtodidanti MelflifRAdaFmROE ofdhe MB&BS FariviaidifichfonkiRBe
receptor contrib o the disease,, or wher eutralizing the activity of

te ) A
30t he HERSC Wé’é’@ﬁlfj Hglﬁwilwaaéoewﬁlé P%idaweﬁdf?aenﬁlﬁﬁwrﬁéeﬁ%%ya| OEBRPBY t i on

conpri si Ngpedific mutations in the Fc region to render an otherwise lytic antibody, non-lytic is detailed in

EP 0629 240 and EP 0307 434, or one may incorporate a salvage receptor binding epitope into the
antibody to increase serum half life. See US 5,739,277. Human Fcy receptors include FcyR (1),
35  FcyRlla, FeyRIIb, FeyRIIla and neonatal FcRn. Shields, et al. (2001) J. Biol. Chem 276: 6591-
51



therapeutically effective anmount of the antigen binding protein described
herein can be used in the treatnent of diseases responsive to

neut r al i 280i20re/3i198he HER3 receptor. The phar nacerCiraskoipsgsaz at i on
may conprise an antigen binding protein in combination with a

phar maceut | c acceptable carrier. The anti.gen hindin otein may be
adni ni st eP¥tt Jﬁ%‘a?sgﬁ‘ég Hma%%%set Q! SpdvdBYA Y &t bl&@%%%iﬁvﬁwhﬂem
2012/ 031 198RETh PRI NARRIRAinct sites outmelo@@ﬁslcxmn%ﬁga @&@ | Jri QS cGQRRT 1 se a

pharmaceutical |y acceptable carrier as known and cal or by acceptabl e
phar maceutddect bplmet¢ delcyBewhenealigred t%ﬂlrﬁ@@@8mm7@%§n9@[7 BNEES,

16th edi tbomhH1G0) iMakk,EYal d%plaﬁ%nggustﬁ%@m 5 iffec AL CRI B, T nel ude
sterlllsed carriers, such as sa nger s s ut rron, extrose

sol utidn, Wit Fowﬁéhltllyzesmlffﬂercemnmnsdn OEIthlad:slmedoﬁgf lbiadisg,tFovIﬁIpidEMRIHﬁi n a range
of 5to 81nteract w1t{1 dlsfa inct es1 ut |1r(1: 2?‘ d1t10 %I(:(t)r{n(r)lnns semtera(f:ion ofm SOm I%emedu recPl%

i nj ection or ‘continuous I nfusion P ravenous, ntra ar1'tonear

i nt r ader mainding uflg ut BRROUSS., A@mmmsftcmlalr(e gQ G lu- 23, a&nofetvaﬂla)nts sBongdal
conpositions ar suitably free of visible particulate matter

Phar maceut TR OBHISLT FBHLT ﬁﬁ%@ﬁl%awpﬂfé Wi ST Blogie i 9t86f|f%§5pf8f (ntPgen

bi ndi ng po@tARL Mapré Rl bBYR ?EH EoyRRBLVEEIInOOT AN Wa uRifcd@@NOINGERrRA I NY
protein. Alternatively, the conposition may conprise between 5ng and 500ny

of ant® gepxhittited imgoyndbinging to FeyR e HenR1B withaedneténn is higdiaa & Bopther receptor

Met hods f t i Lael |
nown 1o (e 2T s Pllng A FORRLATRGEL 1ifthe GIRAD PURORIABIT e
bet ween | hgt biodih@tgGdfvaaanits lgténofobmdi arl@nmrsobseitutionsrat Gm2t98d®lseﬁgé aficdolryw334.
optional | r

15conposi ﬁl o%g%rtr%%%melc?mr elhg eé1 (? erlcg,*“é(gziveddE go% ht% o?aglgég%nﬁg? i tl},ll% ion prior
to adnmini sransagttosmacws&:msuhsrme tonghet (BY3) Mmuholkmm Br-5TappbGlett, e!lol t4060)e
i(iglplpleréj Is%’é U. vagi}lr{runv?qg%3@n7t6é) 9-931%% 1‘%5131 s g%l@% Mlpe?ach?iget%l dI nféor m(;; be
added to hmnmwanmwmllc@éli S@iﬂﬁﬁ,dslsft%oﬁhrﬁw G@tmte%sm#fel and Giisdds. of

gﬁg?ﬁ;égﬁ ?béa\%gons aggngd Eﬂel?'i)r(}mp 10ns %eﬁchge%dl %%s S%I:tlotnqulas enasq € %Qr'e?lls%(g sree%nréE E%ﬁﬂ'féiSl'

ar gi ni ne mabcealtaedie’feetogpnope!raﬂtqfﬂaggmt@gas| on agent such as pol S/sor bat e 80,
Erfeoti ve dosesponpaTeRLbboRaR 1BRy AT e MABIEERARIMREL 1 i ng
pr ot e2th aaralbgétmaqrt abiisyrvetepositionsie dle&wpnsnanw:gioys aRoowrety hb@ agepiendierfecton
factors, f e patient and

di sease or O%Y Héuogtp%ggulaﬂeea?&dr fu%g I]hngf uc}% aosr%%()%agesescr\?\nbetd ﬁ?ove E‘%ae’ purvi ew
of the attenglnbophysil.die) Malidanoe 32nl3dE1B Gﬂ}goafmpmmnaaﬂsefdheses may be
TrERapy, DR Subdtn R gty e R R b e

adni ni st endid, tsobsatumsibgieémd arsnogdied aalcbmemﬁammtrdddégqhkq ah @spd&Qinpg-fegne

bet we k et vveen
2 e D5 Ry et R o SGarsDPINERN e R TRAKSICAA MRenl Bt ot Pt 1
exanpl e, tnhetlme mataythé:refofﬁobemgkcktg ma&(puh@/tkgglymsylatﬁmr@hlk@tlbird)eIrdlbzae efraly aI so

be from 19 ?@{)B%Z(gc% mzs Eﬂgl8g& 6%&5’9111%1?51%2&@%% %%gﬁi %&&a&% 1%100
ng/ kg. The” I‘'gen ng protern my m ni s ere or exanp F

par ent er aWhymCIsubd:ﬂntcalgb@u@bw of mgalateylatisl ayld/ooresmlmtatlamﬁmgthearll ¥- The dose
may be an t he

of fect i Vegaagctqssiltrgﬁs?ergclé?{l(@&ga] l‘ph\Q/I i ?51% ﬁl%l?sfgé)%zllg%egsﬁ’lQQEe telirjnullal dlrr?%':ﬂé er ed as
two, 3BGr ebslicfaiup incfeaseghe Ixilflifo pf tﬂr@nmnwglotjldses%naucpdlw mtceltnmdn s@pamst el y at
appropria i v . ti l-h v, . ge forns.
The" ot neCy bRy M AP HRRRL o DR pr ARLLRRE bl et ChlriRIRET

peri od of afpaem 2hebtantiRdick ang psodusd ehevksryofic, pargenllytrgani@aliaouels, A earidiy @dm 2 to

6 hours.  SaNaAR. A6 BLEldhal o WhnlBMuLEHId R HRIVGEIZRRE & SistBaLT fect's.

Science 303: 371: Sears, et al. (2001) Science 291: 2344; Wacker, et al. (2002) Science 298:

52



The adm ni stration of a dose may be repeated one or nore tines as
necessary, for exanple, three tinmes daily, once every day, once every 2
days, oncwoaommskiosonce a fortnight, once a nonth, oncePeYarsgoid/onsne hs,
once every 6 nonths, or once every 12 nonths. The antigen 10binding

DL s Rl B GRS By TS G P e Bl SETRS 2 e

admi ni st ea@ibodiiys (fsrteRaniplé, Toefllfe Igdnem@peys gfl(gGl)easamairﬁiescfrméd mapafmmde mf 3to6
nont hs an

h 0 os s, foll owed d on of
O R L L L TR U L B R P Y AR TS SR
For exanple, timke ﬁﬁE@ilﬁ&lYaybﬁ caipidno s het-pdtetiaban hapaousthyas p@lyemyleweery 14 or

28 day nmu pl e sub ses n each i nistration
The  daagebed e blihsab s st vl Tey ORuERRR gt PP itin Ror
circul ati agabsistiet chRaqurol igetaskignich -1 @ﬁ[ﬁd)téhﬁs a§ el asatldiciig ShtigahicByiaidn a

blologlcal sanpl e .by .usi n ti-i LC a odlestat t.arget, the

ot T PERGTRGOgEH eA g R Bt et PGB bR Ry Ry R ke

admi ni st e(lﬁﬁarlolﬂbﬁﬂc}ﬁﬂl)lmﬂbeeﬁﬁld/eit@ﬁtediwﬁihl[rwct affibedifseadwallens wath Favirap @@, at e

HER3 act i in the 2 ec gen binding protein may be

admi ni st eP%t ‘Euélleflﬁét &sotg@[[” r%@ﬁ?f’ﬁ’%“%ﬁ@ %négto target therapy to a

parti t@l aProgidtien M%ﬂfodexanpl e, the anti gen bi nding protein nay be injected
[ e skel . muscl e. The antigen bjnding

locally into scl e,b or exaPnéP g z
protein may be’J%&d ?‘}‘Pnéé’ﬁ%?l I RRR “ﬁe Hgall?ﬁe%?réa‘%ﬁlﬂfe?“" 8y §pap S;S’Eutl cally
active agesildsk, ulctoas Jaminaodhesoar 233 it smptigckehe(seaWibbow @080)aferat her

ronbor o, EHREH T TR Goh BOBE LI gAnBtain BuSosbfin G Bibthel (ol

G owt h Famowchr(o\(/EG:D% 20¥iMh O0DE) MG WS 4:00C 60 B adQ X oF/UR0 @) BjoPhliS: [M: abi n or
carbop] at i t oki ant i neopl ast i gents. Exanples of the latter

i ncl ugge Bt %etﬂéﬁsﬁqoﬁ%{a@ﬂﬁ?lggwgﬁ?i5%%5%? s or i mmunonodul at ory proteins,
smal | nol ecul eABQgenmiﬂaiﬂg@rcseiﬁHm@mgmierpedda@ﬁlbtyicﬁerﬁgze@fzrﬁhe‘srs(antdﬂer gitigep Of
mtotic iphibitors |nas i bitors, ant i t abol i tes,
"t or cal aPPHgE BRI b Re Bt E b Spin e DRe A TRa e R we TRt or o
enzynes, toap@keskileriasie arth i ﬂulﬁmclsondb kesdoding t}daaﬁ@h\binaﬁ@ prcnehn Biiotdts] andnt i

;ﬁﬁigbéﬁ's B b e e Ut SR B A o s R

radi a2 onexprdseiain. n@ind cxp@iridnsyaeh isevedladitt hyathewabd dystam (Sbh i @idial Lonza

brachyt h BT xt.ern b di ation thera
e o A DS S SR ST P BB oSSBT, Bl B8 SR B b ur e
nmay be cobindigap@ekin @yeaafn;ylscblytp@armfseqmﬁmmslﬁgmonneﬂtmdal@@cedmeam(@gj bonds
hydr ophobi ¢ |n el ectrost tlc Ln ctl ns and the |ike
oharor oy e B E b PO e Flo R b Ry Bt b B B st eSS
WDZOO?/ 07M&r¢ﬂmmeﬁ affwehiathi e @8 Ialfe&ypjifall\yﬁillsddh Geﬁeralryc mrcb ®é@dredmhanﬂalmﬂeby
r ef erg 1he ant i bodi f the disclosure ma ombi nati on with
ot her heFléﬁba VR AR RACE T ﬁf@gcaéﬁ‘ér?fl% OF THOTE aThey %@%ﬁwﬁ%? 8‘?"6{ ?ﬁ%m%ﬁt SPRYRE
descri bedaﬂlﬁfﬁkdﬂlptl(sﬂleﬁmﬁﬂlﬁbsd’qaéﬂcmeﬁﬁl? linkedus etc alnﬁgeﬁlfbﬁldirfg@ﬁitﬂﬁnt of

di seases where HER3 eceptor contri but (% e ere
et ral i ZIHEE R e PAESHERE IR PR B e s AR SERPb1 ndi ng
protein i f:haytseﬁlsdrﬁad ﬂm;)mﬁe lvadmorWaﬁd”mmdneafd folﬂ@ia&@&uby ﬁaisfoymamm ve 10agent S,
tsgg a: 2,? |6Y inég 8?1 ﬁ? tlé)sgr;?tslonnoar){rans%u(%%m 19‘[I Itleesgr%g hgsltg concu nttly or sequentlally

30  or, if desired, both the heavy chain and light chain can be inserted into the same vector prior to

said introduction.

Codon optimisation may be used with the intent that the total level of protein produced by
the host cell is greater when transfected with the codon-optimised gene in comparison with the
level when transfected with the wild-type sequence. Several methods have been published

35  (Nakamura, ef al. (1996) Nucleic Acids Research 24: 214-215; W098/34640; W097/11086). Due
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a patient j\\ighs GPBARGRSné:. @i ds in the therapeutic effect of a second

pharnaceutlcal agent . As used herein, the terns "cancer," "neoplasm"™
and "t unosclectigngatkebd i nt er changeably and in either the singular or plural

form refer torgaldseiddial cHaY&cHRIFEHERNBaRa) BhiSRANNE tRNSH R bAg: t hat
makes t hem pat hol ogi cal to the host organism Primary cancer cells (that

is, 18 celowys.ght AmEdlipnepmyfan metheaexgte as tmeyelng ¢rbrfompleasaifayriggenin) can
be readi | Mefﬁtie%&lbmuhﬁmeﬁmﬁan@smoneallmeﬁe%&pee hﬂealatayﬁwe&hbleﬁlba@clﬂb%med
techni ques, particularly hlstologlca exani nati on definition of a
cancer cellhe sclgstiqrsebpnisapai IAvolyeraicyie graneh ofght hoskeelr Calkryhighlvebesael |, but
any cell Q%&%Mﬁﬂ&&&ﬁﬂhﬁaﬁﬁﬁﬁﬁé &ﬁi&mé&dfﬁkgkgeJHh&ngﬁ@kﬂﬂ%ﬁvﬂ?&ﬁﬁ&@%&Zed
cancer cells, and in vitro cuI ures an |'i nes derived from cancer

cel I's. Whéwneremene soaicred by g preddiversd prisstion matken Singsranple s tedfiffest s as a
sol i d3¢ UMQjectién mgﬂkbln{vﬁéblh)'raﬁg@&rﬁlﬁﬁt@me%ult&ém'ihe'p?es@tﬂ:@ of RdhottXatdetatakl e on
the basis of tunor nass; 19 y procedures such as CAT scan, MR inmaging,
X-ray, ulbsad@isadn &e pissangmef véfrlieamaeamerntafafmﬂwﬂexaéret@ dmphify|the ey kst of t he

expr essi Ofhe@koRRGis Qnc TP Eifer&RANCROCEIRGE £ bt ANy A& chilif HAMBbeIFRDE ai nabl e
froma patient. Tunors may be hemat opoietic tunor, for exanple, turmrs of

bl ood cel pedecgpn. tfh@ﬂhr:%‘éamaleaﬂh%@luqamte|Sﬂlt1@eeﬁ%?>§°rese@e%yswem&%#¢ﬂ eECsH

clinical aq @9&@1@&3& sbeaeoq PRt 3PS %hye@sttlmfml SGk UG SrigiHesRb s ézugbms
chronic el ocytic | eukenmia or acute nyelocytic |eukem a; nye oma such as
mul tifn e Nerortd: 3% ynphoma and the Iike. By the term"treating" and
gramat i cal variations thereof as used:Mherein, is neant therapeutic
therapy. In reference to a particular c¢ondition, treating neans: (1) to
aneliorate the condition of one or nore of the biological manifestations of
the condition, (2) to interfere with (a)



25 one or nore points in the biological cascade that |eads to or is
responsi ble for the condition or (b) one or nore of the biol ogical

mani f est awoane/Bi198he condition, (3) to alleviate one oPCEAIS210/05(3pE
synptons, effects or side effects associated with the condition or
treatment _thereof, (4) to slow the progression of the condition or one or
nor e of tggmgﬁgioglcal mani festations of the condition or (5) to prevent

t he onset of os@umk;m@mﬁa@ﬁmkhﬁu@mghﬁgtmahmﬁg@m&hshﬁhmammymmk&Me condition
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har Speat TERgRARE R FrreBRu bR s MErOHEerhrea B DR R UR PSR! B e
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same dosage ne ound be adnmi ni stered. topically and

anot her ¢ Yfﬁablm%sé Vet Fep s hony 4 emy§H) ﬁ?%%{?ﬂlﬁ} méwta&ﬁ% ﬁe}/eﬁté%lpl astic
agent thamahas aa@ﬁgeébﬁwplaéﬁﬁ@uﬁnpalsﬁ%msWtdrlsmo blefRter, DN A encbbihg @rthedymay be
co-admnistered in the treatnent of cancer in the present disclosure.

Exanpl es &fisyiERrblgireionsVeaRNBeeneeslifigdhs H coasiend regpp ISEF% pekanllior acti ce of
Oncol gy R¥isMncEmdeyd ta and S. Hell man (editors), 6th edition (February 15,

2001), Lippincott Wlliams & WIkins Publishers. A person of ordinary skil
in the arE—ﬁﬁﬂﬂéﬁﬁémable to di scern which conbinati ons of agents would be

useful based owhfeneap@%ﬁat&ulga%& ERfoh & mgﬁera%agfoteg h cAlMas <Rt he cancer
i nvol ved. Typi cal Oneopl astic agenf's usef in the present

di scl sour epgrabdy lired toibt prametchadement i aeetot B2y baitspd Mageligbenhencageardcsuch as
di t er penoidf dafihaNdcNQén @R Ld6in, dMsabd, QFA%&OF&&%W@}& iR ine QAP | AG% RSiively,
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such as epi podo | ot oxi ns; antinmetabolites such as purine and pyrim dine

anal oguesM4HeF 1@%@? locp s KO M/ Q8B u M enb msbm@ol?ﬁelp%é op theriisf BT # @F8e such as
canpt ot Neghyieim h)qwmﬁgtelanqtm!wap qhe ARHOARE D 1§ QD eise&ﬁe?éﬂﬁg@%p@@ pat hway
i nhi bitors; non-receptor tyrosine kinase angi ogenesis inhibitors;
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i nhi b3 @ Or Fositioning of EMARTR} B8y Af bated Upbh QfEbIRESHYEELAHIROK RS Rt QI dsOPHedi ent s
(anti-neopl astic agent) for use in conbination or co-admnistered wth the
anti gen bPFWHiSPGY-prot ei ns of the disclosure are 30 chenot herapeutic agents.
Exanpl es oflysideNatchgimihgsapeuti c agents and other categories of
therapeutic agents that may be combined with the antigen binding proteins
of the di scl osUr@kipoticopmyeras. polysnylgionsignglpargapsrehlstirkedion in a met hod of

t r eat ment pnay g 1HRSIes R efbolRb MW antigen bindN3tphotéth.CERN WHAISar® 'fypﬁ:@fl}l' plAdeliat bic
agents are phase specific agents active against the m crotubul es of tunor
cel | s3¥ur hsgra fé?d“tgrféamﬁ tpBREMaligisusteps, ppislipEng cxamplles inciuds sigpadsdegivedint j -
35m crot ubul e agents include, but are nat limted to, diterpenoids and

vi nca al kal oi ds.




WO 2012/ 031198PCT/ US2011/ 050322 Dit er penoi ds, which are derived from

nat ural sources, are phase specific anti -cancer agents that operate at the
&/ M phaswe 20f2z/w3ih®scel | cycle. It is believed that the @#Crarspanos@32
stabilize the 13-tubulin subunit of the mcrotubules, by binding with this

protein. Disassepbly of the protein ears. t e |nh|b|ted W th
i tosi o bEPRG AP el aHeBr et APPaR ST gE é%ﬁﬁs}eégf BEOE BPpenoi ds
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Chem Soc | 93:2325. 1971), who characterized its structure by chem cal and
X-ray cryget]a”rsf;%éF%f%’ﬁﬁiS?fmhet hods. One mechanismfor its activity relates to
pacl i t axebiler dafiadsidmchl féricakhntedondlin, thereby inhibiting cancer cell

Sen et a ! i fionlo B ke St ratiee fas 2% ks pploves 1 phares virbnc e, )
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Organi ¢ i€ty vol. 26, entitled "New trends in Natural Products
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Vimbhact ine. v PR oRE nulift et Saghiiat Sty SR Rubf o
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a second |1 (rill 1ng él‘ a%}glcosylaylgrll‘)legyy%leg gnc{ protein folding chaperones.
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tunors, it is primarily indicated in the treatnment of testicular cancer and
various | ynphonmas including Hodgkin's Di sease; and |ynphocytic and
hi sti ocytwo 2b1amshsas. Myel osuppression i s 10t he dose | ipairttisag195ase2 ef f ect

of vinbl asti ne. Vi ncristine, vincal eukobl astine, 22-oxo-, sulfate, is
conner0|aIIH ayallzgle as ONCOVI|.4TM as an injectabl e solution.
Vincristi S for the treatnent of acute | eukem as and has al so
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anti - cancer sge0|f|c agents and strong el ectrophiles. Typically, alkylating

agent s f oPHPREYEIPERPCT F TS SugihhosicRTy B seram corgmprTed PRYRCHI eophi | i ¢
moi eti es gfchidde 30MWAS IR lcela ReEtis Torake RRASRRAh&Ia @Thdl@he KostlcEinyIeTy to, adapt
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aci d funcifsRm %"écfi"?@“‘f“é (@148 chelarfynbek ghef) €9 1 YRYICGHng agent s

i ncl ude, bEEHNOR.OWE: DEVALICFVRNTS TOWARISNTHE S A OSNBURK (B&uvery, ef al., eds,
cycloggosghanlde mel phal an, and chl oranbuci | ; al kyl sul fonates such as

busul ¢ 230K ButepAcadsmicpublish g8k must i ne: and triazenes such as

dacarbazine. Ant n@ﬂﬁi@@m&m%g@ into the medla may be recovered and purified using a
2- [ bi s(2-chl| oroet ) am no]tetrahydro-2H 1, arvﬁ)xaztgphosphorlne 2- oxi de
t
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as 10CYTOXANpM® th&yse loppttieshiadh@foleths fdtdicaRb@AnAS hemsd fdicks §gRaANy Or in
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involving an affinity tagging system such as polyhistidine) and/or hydrophobic interaction

35  chromatography (HIC, see US 5, 429,746) are available. The antibodies, following various
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Chl oranbuci |, 4-[bis(2-chl oroethyl)am no] benzenebutanoic acid, is
commercially avail able as LEUKERANTM t abl ets. Chl oranbucil is indicated for
t he pal | iwoizoe/@1®at mrent of 20 chronic | ynphatic | eukenPaT/Gsea 18032 nant
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Dact i nony edattionghis Oecllenaino ds oMNCEititOfdtes Fhablanilisicibemsefut lifdtilmy oBa@bilembihey i n
injectable formas. COSMEGENTm Dacti no in.Ls.indicated, for the treatnent
of W I i s AR PSS R R SR C GO R R RS S Dior exi a ar

t he nost eamifaiure oStRehpantit proginsi fbe cxafph b sedadtiod acloksd@m@y @i or LGBaunor ubi ci n,
(8S-cis-):-8-acetyl-.1Q-[(3-am no-2, 3, 6-tri deoxy-g-L-|yxo- .

hoxopy ! anBEPRFEL 7 Tt bt BRPRE G St G R Ay b b Sgorioibst 10kl 5. 12
napht b@c ened) winecah ytieaedvndidaberoteias gpeares bd wlaftyctaly diht afilig ofitheantigeposonal

i njectable. form as U Tm or_as i nj ectabl e CERUBI DI NETM

Daumor ubi B S et Bl 57" PO R BA PHEAL PO T Rt HBTT S MR8 acut e
nonl ynphodit induck dedeeiddtian anighs aly binogidalkb il ig s oe iaafiged bikdipg piotdnssiscived.

o oSl A S e R PR b ARG ch bThdehha 9 ef fect of

10S) - 10- [ PRar@adeticaPCAnvsttivhdeoxy- a- L- | yxo- hexopyr anosyl ) oxy] - 8- gl ycol oyl ,
7,8,9,10-tetra -6,8,11-tri hydroxy- 1- met hoxy-5, 12 napht hacenedi one

ydr o¥hi or | de. E S araRaR AT Yt MR S HEC AL I BELARPR PB ae RUBEXTM
or ADRI AMYChiNorIEF Tlsd pHaet@ewtizhiCiompbstiqas FoTaEd in Yhel tirdineat edhd mah dgeds¢seat ment

of acute I hobl asti.c | eukep a 20a acute.nmyel phl.astic, | eukem. a, ,but is
ol soCa o RO B o e R R Fha it Fai Pl O SRR iy £ s

| ynphomas arc Myeinaseqiptec 2 sigoably. STHe pBariBSditi €0 631RpsEl0s €anl bic ik ddi i the Sictttestfofect  of
doxor ubi ci,n. | eonycin, a m.xture of.cytotoxi c glycapeptide.

o Ui ot e arhsteal PRt torRamhi sttt SEeG ol BARE B sl of
comed®i athe{ERBatdeplot @ilidts: bBhdENEKANE PMirmBtaey compdsBion behgringd 25as a
palliative treatnen as a single enf. or in combinatjon wth other
Poent o ofctniRiE R B P eE At B hotba RSO PRL bRy i PRt L i ras
Pul monar y treditlert Ut disacsd sesp@xive itd ne@Bal@ntontdfieheMER3 re@pwn dose limting side
effects of bl e in. To oli soner.ase ||l inhibitars o ndcl ude,. but are .not
linted to, eph PUBEIFIEEGPARIOEEREmRRG M i ting ROk deoruRupy ¢
ant i - neopvéts kipbarmgentilig edcemetde faniden Theantiseiobiadi® protein may be administered

35  alone, or as part of a pharmaceutical composition.
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30pl ant. Epi podophyl |l otoxins typically affect cells in the S and & phases
of the cell cycle by formng a ternary conplex with topoi sonerase |1 and
DNA causiwg@ 2DiA3st9Band breaks. The strand breaks accunulpatrasand/oseskt deat h
fol | ons. Exanpl es of epipodophyl|otoxins include, but are not limted to,
2 Honet hyl - epT OBV TSP Horscameics. s ORaSTHATY desspiaplg cpier as known

35g! ucopy manasidierl by dcseptbraphtitiaaditiyal pwaiidealSsbs e@s REMINGTONSabl e sol ution or
e N LN R T
W t h ot hetaridie molubestaflite BGEIHS such at fidiné, Re@eBoluti@f, of @Stroewblationaogiongy- smal |
et opost deb G T R GTER b S ADOPEH SPPEHIS Kb be more severe than

et opost de. | e nore severe than

t hr ombocyt openprarmbckatiiapasipdeitiond magtedprihipistctdali by ag epioy bt @hixions Bfdiod- 0- (R
1] oot abl EarFo JuRGORMh TRt e SBAAERPS: o s onpgora i fhsi de
i S indi cat@aposisions 43¢ NMFhtAy agesttvisitile pditicidxhneat.iPharnatduficHthiepostibaymiher apy
agents in the treatnent of acute |eukem a i.n children. el osu ession is
e ost EOTHBNCEBEE Thiaib ¢ PG o SMRROTo . Sotr e el T e HRCIER " can

i nduc&) bohdtigkebiadpe piotinl QerRehatitulg Moy @i ntay compriseAdiwesisap old F0emg

neopl ast i c.a ent s qare gh.aSﬁ s)gecifi C antsi -neqc]aﬁé astic agents that act at S
phase (DNA@@%?“%%I prefping fRECRERP|C: RXTeR B PRIt i ng DNA synthesis or by
i nhi bi ting pur Meeodd fopthe piebathtivd dhash phytikabRbtad canebsitibey@byell kddiwiité thofaNA
synt hesi s. .?ons uen , S phase daes not ;O)rocee[\)d and. ce| | death follows.
Erant o5 BATE Tidab BT e BT e e DB an bE e il 1080 et 1 5ot
limted tbindihg perdtinaait dosapefohntopaxalle togetitraritlihdi@etioie € Pk Phkiinfaggutical

ol B AEREb BP0 SRR b RSPt v o
of 5-f| uoheuidagitb mk@adisvdliknbwhobipphieit tothotcikitied il tat &t. Syhtrbesibedianichve s al so
s e R e A e L

ot her chemay beidipytoakeftiafndctutichleoimp&aiomenicdade tikadegict oN@pp@fmddhedbr east ,
colon, rectum .stqmach and. pancreas ession and nucositis are
Goserl i degbgid YRR S BF RbPE oo ot P LR P R Pref Sy e pirbepS

anal op® i sehpidea solfibiliver, GudheeXigitinethastea (I§tbroxittimtilagpedgationchgent such as

7t o SR SPENGE RIS Y BT S rsvaiver i a1
25avai | abl e asEGXHSARed ihati@aehehtSegimeaonhdmikinomay BS ardizan Kndihg proginbed | eved
t hat cytarabi ne .exhibits cel ase.specificity at S-phase by inhibiting
DA chai nEQRBIG AT Bigy o R AT 8 PP o s e BP R e 1t e

gr owi ng DhiAlth baiuf of tYy paicadand dis¢ase drrtiotkt ®be &satad. Sichgh@or@ geRtithidxr the N

conbi pation w th_other,. chenot her agents .in the treatnent of acute

Uk o Der o B eREI G PRy e a B h a el Ry b buRT .

2', 2" -di f byormdrexylcydTHIANTIBgBONES NaBUNAN DOYGHOALS AeD I0IRRAPGE Rave@UCOpPeENI a,

t hr orrbocy%og)e&i_ a algd mucositis. Mer capt opuri ne,
1, 7- di hydF &SRB he- 6- t hi one monohydrate, is commercially available as

PURI NETHOLTmM Wkt ¢éafic@p uitigaebiading piotetn cialilistpbdoe speaiid geatrhly Biwdnphase by
inhibitin nthesis b n of t ynspeci fi chani sm

er capt opt Fh 8 Hel bt (Ao ERe P8 et RS 0 RGP RAP TBHSu ¢ ot her
chenoiher bpycademt 25 img/Kelve bétivedi Inmidtl 0 afs/lgadtie shigedtebody. weidh For example,

2012/ 031198PCT/ US2011/ 0503 el o pressjon and gastroi nt esti nal

micosi t1 s T aTaed darditad me Fecr B BE e hithed B FREbLFonA Rig Ty A
useful nmemgaps Dpug/kae 2amad/lagori1S nazZiatthil Gphi/Re. The antigen binding protein may be

administered, for example, parenterally, subcutancously, intravenously, or intramuscularly. The

dose may be any discrete subrange with these dosage ranges.
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Thi oguani ne, 2-am no-1, 7-di hydro-6H purine-6-thione, is commercially

avai |l abl e as TABLO DTm Thi oguani ne exhi bits cell phase specificity at

S- phase byoizntwdsiitong DNA synt hesi s 5by an as of yet ungpgdaistéiedsesezhani sm
Thi oguanine is indicated as a single agent or in conbination with other
chenot herapy agent.s in the.treatnent .of acute | eukem a. e| asuppr.essi on,
el udi o | euchgBrird. B srRSssER URaHT & BRHHEFumoAor oy HLOSHER fron_ dose
limting sideref foaf fivakixtdinReguanidoes adhiinidictddsgiatadily athHppvopmeits intervals
gastrointestinal side effects occur and can be dose limting. Qher purine
anal ogs i HEMUsAR! HEalpy optigne ,’lﬁﬁﬁ?(t;f?%e #{dr oxynonyl adeni ne, fl udarabi ne
phosphat e, andThd akiniktafien of a dose meEbChyt Bdw Ew@tinudus mAGRWv' a,period of from 2

2' -di fluorogcytidi ne nonahydro oride.(l13-isoner), |s comerciall
a1 obi o R AR O B D D™ Gk b BarT b e ERRRTTORPEY ar
S- phase angulbiyi rhlueakibxigsips egeessi on of cells through the @ /S boundary.

Gentitabine is.jndjcated in.conbination with cisplatin in the treatnent of
local |y advancht HEHISHAEP SLARC Tanbs CBSHEH P TS PR Dh &t £ eat ment

of | ocal | yxaafpuaneedinRaglyeaick eveeadseonce My D upPPIes 5 ivedk, ondd @lforekigh

| eucopeni a, thronboc to$egi a, ~and anem'éa, i s the nost ]éo n c}gse limting
si de ef f efHCCEMGLREIE SBTHS MOaHPST A RO e HEET Bt g, months. Theantigen

N-[ 4] [ 2, Binding piofeinsnagtbe hidiniykdd byatdiytédan®@t thardaiion edantperonoyd vedk-foid ut am ¢
acid, is co rcially avail abl e .as nethotrexate sodj um hot r exat e

ohi bi t s BOTobhmRat oo e T Sas PR TS ey AT RnATEI . DNA
synt hesi sthefagpdbexanlé, dor 4 @pibil 681 fo@mdnifsau@thei heddsa birBité 6 aonmf, feljowedr of ol i ¢
aci d reduEta e which hs .rqui({.ed for gg/ntthe?i s of Itl)uri e nucl eoti des and

t hyni dyl aPE2IRBPHBPP 85T WG RS A4 003 19 Gy Sa@‘bd;SP Br"*HYCOnbi nati on
wi t h ot her chemrathengipyhadeningy bandtigstéeéalbomaicoadly, oh@revag an of T80dHEs, in

meni ngeal | eukem a, . non- Hodgki n' I oma, and carci nomas of the breast,
head, gﬁecﬁfe?wlaql};linug%e Sblpgg%?glm? eafgﬁif%ﬁr’% BEPY8E% on (1 eucopeni a,

t hr onbocyt openiThs daagd camBndermind oMdfRsH by :Mcaunekp eabedotdidelatifadat of

nmet hot rexate_ adm nistration. .Canpt ot heci.ns, i ncl udi ng, canptot.hecin
and canpt DERSAMHECRBPITRPICL P TR B o b I 5] B aRE daypic

Topoi sonendibedits thithirbét tieraati- HERBRi ¢ SMding peyttind. Obhic antéeh bintliny piogcibeinibeved t o

be related, to. its.Topoi sonerase i.nhi hitory activity. anpl.es. of

canpt ot het{Haisie gll an Eangi‘g aé‘éf? n Ff?ﬁl‘fee% d?%ﬂ'i‘f%fl%@ﬁ@?%}}@’éc an, and
the vabi omsbjeopti cal fornms of 7-(4-nethyl pi perazino-

met hyl ene) - 10, 11- et hyl enedi oxy- 20- canpt ot heci n _descri bed bel ow.

"F1 ot ecan LT s St i e R AP PSS PESTRR BTl PR 5P PeEho)
car bony! oxigtlapy to a particular site. For example, the antigen binding protein may be injected locally into

1H pyrano[ 3',4'., 6, 7]indo}izinoll, 2-b]quinoline-3,14(4H, 12H) - di one

hydr ochl ohuéfge,’ f‘ir§xad%3‘}1r?r§(|¢ifia§]inf1§?[eavai | abl e as the injectable solution
CAMPTOSARTM  The antigen bindigd j@6@in nhay ba uskelrin vahbiveionivith anpiraidiecther whi ch

bi nd | it it ti 1 [ 0.t SN- 38, . t 1 .t i | - DNA
comras ! ftfpdldyit e i ol Bt guties vomal nulb e b BipRBE FETRERBE cpar abl o
doubl e st tyasstheliirasds SucbhakiHachdd Yimited ©f @&bdriHBR fahily embap e beTEIrase récepthiNA:

irintecan,.or .SN-38 ternary .c X wth r j.cation .enzynes. lrinotecan is
i cor g R g Ve EhGRIRL G B RGO b A BT et The
dose | i m tHoxoeubsding eis@ldtie ot Garlpdplatin, dykdeast amGlopla@ic Ay@ksO B e DS the Matter

i ncl udi ng. neytropeni a,. and G eff.ects, includj di arr he T t ecan HC1,
O T R RO TS R Rl oy B P D S St fn mbRRSE

pyr and) 3' jnhibjtbss 6} theehothezmpaudf dgedtstitoaiithe glouym ef Bitckid-ifbikols? kKhasd iiitétors,
nonohydrochl ori de, is conngercial vailapble as t i nj ectabl e..sol ution
e Ny s i ST Gl R b sl PR SHRREE £ 0" e
t Opoi somneimhibitols, enzyiNA, opsipinexasatmtibporeManie deakiy(ad inbibit@f, agti ngirégalst r and
breaks caused b | ToaHoi soner a i [esponse to torsional {strai n of the DNA
ol ecul o, MFOBOTERER M ETRdT e P MEBRB G R E PP R FEOASPRL at i o
car ci nomaagehtst Waerotasnt ieoplasicagdnt & eddiatiob ga@@nce@n be ddh&velbsthed Wit 4n ng si de

eff eC§5 of in%e%a?%b%gcﬁgf]thel_rl%y ]g'P) or;%gler%gl%gggrga Iea?ng] fadgl{ig)nmﬁgrlarl) : E%T{LB go% cee.n ll"fjllé
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15AI so of interest, is the canptothecin derivative of fornmula A follow ng,
currently under devel opnent, including the racemc mxture (R'S) form as
vveII as twe 2R2Ai3u98 enanti omers: Nwe known by the chegiraskonanes22

" 7-(4-met hyl pi perazi no- net hyl ene) - 10, 11- et hyl enedi oxy- 20(R, S) -
ZOCarrpt ot he

ot R A o tootlt Kt b horeaied. o apy e ALBRCBRS™ MO 36Tt neci n

(R enant i bk, )hy@fophobic 1nteract10ns electrostatic interactions and the like, to chemotherapeutic

enant | omerieh S EHOCBBBURCoR ﬁ%@%ﬁeﬁ%}%ﬁi’ﬁ%ﬁ%aﬁﬁ%i T

i ncl udi nglsrimoﬁmd&dofereﬁfawlﬁgrencm u. S. Patent Nos. 6, 063,923; 5, 342,947,

5,559, 235; 5,4 nt A |IC 08/ 977, 217

i Pod Rovenner 1yantiveds or B YpPnnd ubRe RO SRhpBGubS e aall s o
conpoundsadti@e agelheaﬁ tha GeAABE OF the dReasbN dekeribbEkiceeih. SSuh k@hBihatdAStin e heidween t he
hor nmone( s and h an k. of growm h .of the cancer anpl es of

hor mones tdeHBRihdre A SEUe iR e omaRue© rcReReE YHE hde. but are
not lim tﬁdmhmz,mgatﬂé HERB@&’CE{MGIG&II@EBérﬂﬁcﬁlthh as predni sone and predni sol one
whi ch are usef t he t Irrent of i nt | 0 nd acute | eukem a
i Chi T en: - Oie B Gich PR PRI BErEhh S 355 PO LGB OGS 1680920
aronmat@se ag'eln’@; thé na@ividusiuchpans nasgbe Mhﬁterddelthﬁldgleﬁaer Ot QEAZAIIE scq@bitially
exenmestane useful in the treatnment of adreno rt| rcinoma and hornone
Gopendent S BULTc D G D DEr i B RO E D aro P S DGaEELPHE. Sucn
as negest rfakdmaiedrad sepataelfy Wk sdqﬂenhbllej thcaatidra binddk phﬁaimmethamaemmm1ybr east
cancer and endongetri carC|no estrogens, androgens, and anti-androgens
5such as Pt &%ﬁgﬁ@ Caa]?el adifnélﬁftﬁrg ¥ 8196t ani de, cyproterone acetate and
5a-reduct ases Shedvonsnafibiastesd td@b(ﬁzla(ihagl bt p&‘sﬁ@fehd@,usuﬁlelﬁmﬁonh of 4 dugsld r eat ment
of prostatic carciponma and ben| tatic ertro ti-estrogens
ouch 2 T hbrnehfrl BERURRE s iorPunc s AR E PR e B R e e |
as sel ect apl@nasdenmgﬁyladce;ﬁﬂﬂé @lmdimdwc@ﬁaaf su(cﬁﬁahdﬁacesmny adae;ﬁﬂ)ldiaﬁwfé ded in
U S. Patent.

835, 5,877, 2 nd 6, 207,.7 in the

Ur oat mant St e AeT Bl et s aee Bog AR RaiaT Mol Rar s i el b1 o
\iﬁnCﬁr S; &@Tﬂo@&l’tﬁ‘ﬁmﬁdh@spmmrp(ﬁht?ﬂ[ﬁrﬂ@ phmﬁ‘meh,(\ﬁiﬂhl)allﬁrm eaﬁﬁgiﬁsgmafe ltn:’lﬁszleof

ich sti ate the e 0 eutinj or none nd/or follicle
ol ot ot i b R o bkt he O RTS S B BrSh % o
: nst alng LHRHW;[@l ﬁmrﬂdlﬁedamdleamhea@agmmcﬁl;ﬁxrr]vsllt;lﬁbrhppﬁmgtea&faﬁthe ébnﬁﬁ)ﬁérﬁlﬁuﬁnd
uprolide nal, tra i nhi bitors ar.e those .i nhi
T G R A R RN Rt A B R I
change. Asortisledd Iﬁeraemi‘mstrhlm(ﬁl m&ng@m&te@ebﬂarwg |t]hefy6h’(a&tbb @rovidled in any
differentiati on ﬂﬁ]a &rand tion jnhibitors us tintlale Er sent
i nventi on®T"R¢ li}’&é"r’in B 6F§a P‘b%‘&lb?g’f“m’te{/?%‘éﬁo% %a I86R BIndihg ProfisdR or
tyrosi ne Kicnases, 5H2/5H3 bl ockers, serine/threonine kinases, phosphoti dyl
inositpl-3 kin es 05| I|n an Ras oncogenes. ..20Seyer al
roteth tyrost SRRIHAEELES M e OB R PR SRGY TESUN P PFoayl
resi dues tébe\sAcach t@hatt @iaf diffen ftohied when ﬂhhentfgaguh@hg piatetifis Gl bloge. ot h.
Such prot t i ne |nas can be l.assified as receptor or
non- receprPmi?%/ i"@%”” ereag%’eacpgf?f](ﬁed&}%(? %fﬂife igﬁ% are transmenbrane
protei ns havi nghedntigxd idie] proteiarand thg alivehpbutiedliyng tiveagetfitan saertyyasgistalmai n,

and a tyrosine k| ase domsu Recept.or. rosi ne ki nases. 5i nvol ved in
the regul B SreaRRT g Bt e et Reng v aFRRE sy e
recepi®r scorhtiapipti Byral gadater offect BIE HB Uisedst, @ithorlet, bv@hii6ion ddscrited Yicroih thdnelse

ki nases, i berrant kinase growh factor receptor activity, for exanple
by over - e%?%%tg?%tﬁ 1602 f‘r‘ﬁ‘t 49%on, has been shown to result in uncontrolled
cell growth. Aasasediht@linythe tdma "eﬂ&efmeamouacﬁﬂeuﬁsttyat@moﬁmoha #iupases has been
Llozlkgdpf, g@lilrgaﬁtlgé‘cgﬁ%g argtel!etstggfwﬁg?ﬂmt the biolo glc un%g]c{i(!a}/fesrl)orr}pel 0 Iattlgsru% sglgtenslua%lqna | nases

or human that is being sought, for instance, by a researcher or clinician. A pharmaceutical agent

35  may elicit more than one biological or medical response. Furthermore, the term “therapeutically
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30met hods. Gowh factor receptors include, for exanple, epidermal growh
factor receptor (EG-r), platelet derived growh factor receptor (PDG-r),

er bB2, erwBapiv@se8l ar endot helial growth factor recept®CT(USRGHNOF(322 yr 0Si ne
ki nase with i m*runogl obulin-Iike and epi dernal gr owt h factor honol ogy

donai ns - insulin growh f recept or, .macrophage
ooy s FIRSTIES iy sy 4y Sy WA coppdred oo PRI GyET SO BRY  act or
(FGF) receptiosdssuchr: zﬁh’ouﬁﬁ FRGlenh,onbis @Eﬁrlklﬁted 14, k&llngrwevaid@@) or a@Rhsrhtibn(cEph)
receptors,. and th RErTSO(%&%tEoonco ene,

2012/ 031188P¢1E; Efﬂ S TR ?IF*’[SBF‘stﬁ%lfategorfc?j@o&aﬁcef“&}‘e%aéifsgasﬁPlédlﬁﬂ’i%f*‘ér
devel oprmemhe @fdlalbitiuds wWithgendc@phagond Ststivean titand wanal piysasdgral ki nase

i nhi bitors and antb-sense oltj(gonucl eoépoges 1 ﬁaﬁmh fact or recF: tors and
agent s t hBPCHEEP Bict 24T SFfaaaio agsghsiolpeif fingiondp & PEisaty for

I nst ance, eihandéabdiaidsin s tl@rapeﬁiﬁ&ffe@biflsecﬂ’ﬁtﬁfharn&ﬁé&ﬂﬁl&gérﬂOOO) 10( 6) 803 818;
Shavwer et al ruary 1997: a,nd 5|.of

R'E)T g | 2, thNO' . % @i{
"Growt h factor 8 8’?8}‘13 8§GHP%1rC§1é°[e§ el otrdc B "Fﬁluéfgt“é “rors h’cer
Chenot her afyin eiithr thédinkiianur pladl Eorﬁlﬂféfdﬁw dells fBamtiadle udBgoiy £85ligh®94, London.

Tyr osi ne Ki nases i e not ctor recept.or kinase e.terned
non- T ecopt BRI ise L R ASE L O G PBE RETRIABEL T e -t he
present i eargbtaided frvhinedd tiarsee bﬂﬁ@%’hﬁlt &ansmmeﬂiﬁnb &dn He&cfa@ﬂj’z 61stﬁfgualiﬁd| frap@ncer
drugs, include cSrc, (Foc 10adhesj on

ki nase), é?‘h‘faBﬁ%"‘WFll?g%y%eﬂg Sablis Beftﬁﬂ’&lqﬁﬁ% P%B‘f‘ﬂarg ?F’%‘E’é‘BPBI?- “nases
and agent gefisdirionldf b tdbicdrickll, O Bsed aelem tﬁéluﬂe},é mosdnnea imag eanf:umem ,ib@tangic€ll
described  in ihnh S. an Cor e ur nal f mat ot her apy and

d o T, ( 19t9 %7 ulf
St em Cel | “ReESedPER anc(e?ﬁe e gtﬁ m"é‘ﬁias BEpEHIze Ca@.ce,rc 1 viogulturgs) g97)
Annual r exidast] difiesl darrusdtoagyancet dells3 Wﬂheﬂ%emﬁg‘*z/a&j?ﬁ ot Oifﬁblﬂhab hoele@ty s are

a ent that .disru 0 15va f .enz S or

Sant B DR Pty “BsdR Bisedh Hnpets o& BBl tnSieat ¥ Yior o

nol ecul e tuiol thassCe K., b}?\iﬁkced@ebﬁl):h andA Racin GAR. 1m5g1@ XHAy dormbund oapallbaalbgﬂ s for

anti-cancer dr ssed i n Smt hga r.nal

A raaor S e B B St BP RSt 4 et et i ¢

Seri nle/ ghsﬁqﬂa mlﬁﬂbn&ﬁm? paljﬁhtudemm&a;glbna&eata@wladendﬂ Eif()ﬁ&@ﬁl@}e%/\thilnﬁh odll so

20i ncl ude ers.of. Ra i nase ra 0 e a

rogur it ogPRPEEEEOT el Meafhy R PubbR! Sheitiagiio Shig EEEG pEhRd on ang

Er ot e2;m ki;u&asmﬁbr}ﬁ@mdleyeum?bﬁfhbk clakec myelwluwun@nlbbmhern@}emﬁytll%KC?I (K ﬁl pha,
eta, ga Si , la a, iota i nase fam a,

| KKb) , ’ HEE]F:S‘H‘F Iwe%nﬁa?g‘]élkﬁs n&ﬁtqu‘f(@ﬁ%%%a #Wqﬂ?)%%g > and TGF bgta recept or

ki nases. Such BegtliecnamMicamg! nel gdnasesl vafighionnthelot Buscdbeeiredfmante descri bed

i n Yananot o

T., Taya, S., 25Kai buchi, K .. .(1999), Jour of B|o hem stry.
106 oy o uStik uEgE: maere B A PR i Tt eSO Bls e e o
Phar macol egitiod Of onlelﬁﬁnoﬂe]xﬂ?he Hhﬁs@@gmemfedtanolﬂ‘bi‘&e Gafdixioa, (2)to itk EQ6 WitkCgncer
Sur ve 27:41-64; .Phil 1 Can r Tr eat ment
o R apip o bogttoin hebiotbuieh v R R [ty o Fep bR AR Ry R ot y
Letters, O(ddyrmo2O6he BA3gi2 GianitthsGtiomalf @dtcoMitiont(32 &BalidGidte oA more of the
Marti nez-1 acaci

., et.al,. Int. J er 000), 88(1), 44-52.

301 nhi b £ PG G BRSEIRGEF B reEPie TS T Cﬂé‘ﬁ‘é%%ﬁﬁe?t?gﬁ%‘%“@iﬁ Reéldi ng
bl ocker s @ik pRIgdssiki sfakesondifidd orldNAoRKore afthe Kidlagiyl Iﬁitﬁi@stiﬁﬁ)nusﬁﬁeud:onﬂiﬂoﬁ he
present invention. Such ases are (di sse n .Abr aha 1996),
G rent OBl G A IR by o B0 Dt B LR e o e finfioh s { 1098)
Oncogéhe Prophdixtic Bdthpy 33HDB comkarapistomtheiBby. THekRINZ] artidantvell a@ird:oﬁmsaﬂhatJ our nal of

"prevention” is not an absolute term. In medicine, "prevention” is understood to refer to the

prophylactic administration of a drug to substantially diminish the likelihood or severity of a

condition or biological manifestation thereof, or to delay the onset of such condition or biological

manifestation thereof. Prophylactic therapy is appropriate, for example, when a subject is
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Examples of a further active ingredient or ingredients (anti-neoplastic agent) for use in
combination or co-administered with the antigen binding proteins of the disclosure are
30  chemotherapeutic agents. Examples of such chemotherapeutic agents and other categories of
therapeutic agents that may be combined with the antigen binding proteins of the disclosure in
compositions, or by co-administration in a method of treatment, are described below.
Anti-microtubule or anti-mitotic agents are phase specific agents active against the
microtubules of tumor cells during M or the mitosis phase of the cell cycle. Examples of anti-

35  microtubule agents include, but are not limited to, diterpenoids and vinca alkaloids.
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Docetaxel, (2R,3S)- N-carboxy-3-phenylisoserine,N-ferf-butyl ester, 13-ester with 5B-20-
30  epoxy-1,20,4,7B,10B,13a-hexahydroxytax-11-en-9-one 4-acetate 2-benzoate, trihydrate; is
commercially available as an injectable solution as TAXOTERE™. Docetaxel is indicated for the
treatment of breast cancer. Docetaxel is a semisynthetic derivative of paclitaxel ¢.v., prepared
using a natural precursor, 10-deacetyl-baccatin 111, extracted from the needle of the European

Yew tree. The dose limiting toxicity of docetaxel is neutropenia.
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structure and W&fbﬁsﬁribgvincaleukoblastme sulfate, is commercially available as VELBAN™ as an
injectable solution. Although, it has possible indication as a second line therapy of various solid
tumors, it is primarily indicated in the treatment of testicular cancer and various lymphomas
including Hodgkin’s Disease; and lymphocytic and histiocytic lymphomas. Myelosuppression is
10 the dose limiting side effect of vinblastine.
Vincristine, vincaleukoblastine, 22-oxo0-, sulfate, is commercially available as
ONCOVIN™ as an injectable solution. Vincristine is indicated for the treatment of acute
leukemias and has also found use in treatment regimens for Hodgkin’s and non-Hodgkin’s
malignant lymphomas. Alopecia and neurologic effects are the most common side effect of
15 vincristine and to a lesser extent myelosupression and gastrointestinal mucositis effects occur.
Vinorelbine, 3°,4’-didehydro -4’-deoxy-C’-norvincaleukoblastine [R-(R* R*)-2,3-
dihydroxybutanedioate (1:2)(salt)], commercially available as an injectable solution of
vinorelbine tartrate (NAVELBINE™), is a semisynthetic vinca alkaloid. Vinorelbine is indicated
as a single agent or in combination with other chemotherapeutic agents, such as cisplatin, in the
20  treatment of various solid tumors, particularly non-small cell lung, advanced breast, and hormone
refractory prostate cancers. Myelosuppression is the most common dose limiting side effect of
vinorelbine.
Platinum coordination complexes are non-phase specific anti-cancer agents, which are
interactive with DNA. The platinum complexes enter tumor cells, undergo, aquation and form
25  intra- and interstrand crosslinks with DNA causing adverse biological effects to the tumor.
Examples of platinum coordination complexes include, but are not limited to, cisplatin and
carboplatin.
Cisplatin, cis-diamminedichloroplatinum, is commercially available as PLATINOL™ as
an injectable solution. Cisplatin is primarily indicated in the treatment of metastatic testicular and
30  ovarian cancer and advanced bladder cancer. The primary dose limiting side effects of cisplatin
are nephrotoxicity, which may be controlled by hydration and diuresis, and ototoxicity.
Carboplatin, platinum, diammine [1,1-cyclobutane-dicarboxylate(2-)-0,0°], is
commercially available as PARAPLATIN™ as an injectable solution. Carboplatin is primarily
indicated in the first and second line treatment of advanced ovarian carcinoma. Bone marrow

35  suppression is the dose limiting toxicity of carboplatin.
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CBHA 0O Oypicall, abkyMting agents form covalent linkages, by alkylation, to DNA through nucleophilic
moieties of the DNA molecule such as phosphate, amino, sulthydryl, hydroxyl, carboxyl, and
imidazole groups. Such alkylation disrupts nucleic acid function leading to cell death. Examples
5  of alkylating agents include, but are not limited to, nitrogen mustards such as cyclophosphamide,
melphalan, and chlorambucil; alkyl sulfonates such as busulfan; nitrosoureas such as carmustine;
and triazenes such as dacarbazine.

Cyclophosphamide, 2-[bis(2-chloroethyl)amino Jtetrahydro-2H-1,3,2-oxazaphosphorine
2-oxide monohydrate, is commercially available as an injectable solution or tablets as

10 CYTOXAN™, Cyclophosphamide is indicated as a single agent or in combination with other
chemotherapeutic agents, in the treatment of malignant lymphomas, multiple myeloma, and
leukemias. Alopecia, nausea, vomiting and leukopenia are the most common dose limiting side
effects of cyclophosphamide.

Melphalan, 4-[bis(2-chloroethyl)amino]-L-phenylalanine, is commercially available as an

15  injectable solution or tablets as ALKERAN™, Melphalan is indicated for the palliative treatment
of multiple myeloma and non-resectable epithelial carcinoma of the ovary. Bone marrow
suppression is the most common dose limiting side effect of melphalan.

Chlorambucil, 4-[bis(2-chloroethyl)amino|benzenebutanoic acid, is commercially
available as LEUKERAN™ tablets. Chlorambucil is indicated for the palliative treatment of

20  chronic lymphatic leukemia, and malignant lymphomas such as lymphosarcoma, giant follicular
lymphoma, and Hodgkin’s disease. Bone marrow suppression is the most common dose limiting
side effect of chlorambucil.

Busulfan, 1,4-butanediol dimethanesulfonate, is commercially available as MYLERAN™
TABLETS. Busulfan is indicated for the palliative treatment of chronic myelogenous leukemia.

25  Bone marrow suppression is the most common dose limiting side effects of busulfan.

Carmustine, 1,3-[bis(2-chloroethyl)-1-nitrosourea, is commercially available as single
vials of lyophilized material as BICNU™, Carmustine is indicated for the palliative treatment as
a single agent or in combination with other agents for brain tumors, multiple myeloma, Hodgkin’s
disease, and non-Hodgkin’s lymphomas. Delayed myelosuppression is the most common dose

30  limiting side effects of carmustine.

Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide, is commercially
available as single vials of material as DTIC-Dome™., Dacarbazine is indicated for the treatment
of metastatic malignant melanoma and in combination with other agents for the second line
treatment of Hodgkin’s Disease. Nausea, vomiting, and anorexia are the most common dose

35  limiting side effects of dacarbazine.

66



lir-- Ph O Ph 9 -N 6, Scriptaid O NH 02 8, Oxanflatin Cyclic
tetrapeptides H--No NH HN,sL. 9., F K228 Short chai n carboxyOc aci ds
11. Val prwocoeds311980 12, Phenyl butyric acid PCT/US2011/050322

Antibiotic anti-neoplastics are non-phase specific agents, which bind or intercalate with
DNA. Typically, such action results in stable DNA complexes or strand breakage, which disrupts
ordinary function of the nucleic acids leading to cell death. Examples of antibiotic anti-neoplastic
agents include, but are not limited to, actinomycins such as dactinomycin, anthrocyclins such as

5  daunorubicin and doxorubicin; and bleomycins.

Dactinomycin, also know as Actinomycin D, is commercially available in injectable form
as COSMEGEN™, Dactinomycin is indicated for the treatment of Wilm’s tumor and
rhabdomyosarcoma. Nausea, vomiting, and anorexia are the most common dose limiting side
effects of dactinomycin.

10 Daunorubicin, (8S-cis-)-8-acetyl-10-[(3-amino-2,3,6-trideoxy-o-L-lyxo-
hexopyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12 naphthacenedione
hydrochloride, is commercially available as a liposomal injectable form as DAUNOXOME™ or
as an injectable as CERUBIDINE™, Daunorubicin is indicated for remission induction in the
treatment of acute nonlymphocytic leukemia and advanced HIV associated Kaposi’s sarcoma.

15 Myelosuppression is the most common dose limiting side effect of daunorubicin.

Doxorubicin, (8S, 10S)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-8-
glycoloyl, 7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12 naphthacenedione
hydrochloride, is commercially available as an injectable form as RUBEX™ or ADRIAMY CIN
RDF™. Doxorubicin is primarily indicated for the treatment of acute lymphoblastic leukemia

20  and acute myeloblastic leukemia, but is also a useful component in the treatment of some solid
tumors and lymphomas. Myelosuppression is the most common dose limiting side effect of
doxorubicin.

Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a strain of
Streptomyces verticillus, is commercially available as BLENOXANE™, Bleomycin is indicated

25  asapalliative treatment, as a single agent or in combination with other agents, of squamous cell
carcinoma, lymphomas, and testicular carcinomas. Pulmonary and cutaneous toxicities are the
most common dose limiting side effects of bleomycin.

Topoisomerase 11 inhibitors include, but are not limited to, epipodophyllotoxins.

Epipodophyllotoxins are phase specific anti-neoplastic agents derived from the mandrake

30  plant. Epipodophyllotoxins typically affect cells in the S and G, phases of the cell cycle by
forming a ternary complex with topoisomerase 1l and DNA causing DNA strand breaks. The
strand breaks accumulate and cell death follows. Examples of epipodophyllotoxins include, but
are not limited to, etoposide and teniposide.

Etoposide, 4’-demethyl-epipodophyllotoxin 9[4,6-0-(R )-ethylidene-3-D-

35  glucopyranoside], is commercially available as an injectable solution or capsules as VePESID™
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by ref er epkse (DWA §343siE)0FHRRED Q%ielgfmhlbltmg DNA synthesis or by 1nh1b1t1ng purme or
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descri bedpioBeclahd &U (iR F@BWEALRMpIFUPAtBREb SR Nai- néd?lazﬁ%ﬁ%ér@.@iﬁél&@but are
i 19, 20Q6, the entire dlsclosure of which is hereby
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i ncor f)gr abgdimygd ?'Oefhé?r%w&fél mrhatreAic; YA BPFIRoBY B eitguaBe e di sci osur e
may be usganmﬁbﬂéconblnatlon with a B-Raf inhibitor such as, for exanple,
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di scl osed and c I nt ernation PCT/ U52009/ 042682,

havi ng anaF%{n&‘Fﬂ%{f“g%Wéq both RNAgng e 8? W@ﬁ tztplcaébebceﬂtdﬁ%h entlPreugiikiy| osur e

of whagh igiched @m/smglv@ ﬁi@%bbﬁudtﬁfzﬁ{ m&ehm%the&é’py[a 2in ¥ tR@mfént of
20pyri m di nyl) - 2- %éﬁé hyl et hyl ) -1, 3- éhlazol ¥1 - 2- quoro heny
-2, 6- di f FigrgBeER §ﬁﬂﬂ8 nF@%mcﬁﬁn%%aﬁ @Hﬁ?@ﬂhg§‘HE@Eﬁﬁﬁ%ﬁllﬂwm“ 1

I nternat i ed AbscARRtihLCidel PRANGE 5-RbotousRR0 QAL 468 rimilige afldggRBlubE NALAY
proteins of the disclosure may be used in conbjnation with an Akt inhibitor

such as, forvwidiesfiexuridineyang Qyflugrodggxypriding pepophosghatq. o1 ophenyl ) net hyl ]
ethyl} -5-chl ot9mfibind-£0hias-0-p1n ARbMYfuranddf1 DY [1BZRknBdiddnk: i@ commercially

25f ur ancar boxam de or a pharnaceutical |y acceptable salt thereof, which is
di scl 8% edavaiable pssG WERS ARy U™ and is commonly kilown as Ara-C. It is believed that cytarabine

exhibits cell phase specificity at S-phase by inhibiting DNA chain elongation by terminal
incorporation of cytarabine into the growing DNA chain. Cytarabine is indicated as a single agent
or in combination with other chemotherapy agents in the treatment of acute leukemia. Other
cytidine analogs include 5-azacytidine and 2°,2’-difluorodeoxycytidine (gemcitabine). Cytarabine
30  induces leucopenia, thrombocytopenia, and mucositis.

Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is commercially available
as PURINETHOL™. Mercaptopurine exhibits cell phase specificity at S-phase by inhibiting
DNA synthesis by an as of yet unspecified mechanism. Mercaptopurine is indicated as a single

agent or in combination with other chemotherapy agents in the treatment of acute leukemia.
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Sorafenib is used to treat advanced renal cell carcinoma (a type of cancer
that begins in the kidneys). Sorafenib is also used to treat unresectable
hepat ocelwol2ar2/arsi nona (a type of |iver cancer that caomaiS2ta/os03eat ed

wi th surgery). 10The discl osure provides nethods of treating cancer The
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(DCI'S), colon polyps and 30severe hepatitis or cirrhosis. The
phar maceuti cal conposition may conprise ackitnwef parts of the antigen
bi ndi ng protein together with other nedic nents, optionally with
instructions for use. For convenience, it may conprise the reagents in
predeternlned anDunts Wi th instpuctions for use. The terns "individual",
"subject" and "patient" are used f h -&cnangeably Thg 35subject is
typically a human. The subj ect' ne be_a manme such a nouse, rat,
or primate WO 2012/ 031198PCT/ US2011 050@22 'e. g/, -a marmoset or monkey) .
The subject can be a non-human ani mal. The antlgenOblndlng proteins also
have veterinary use. The subject to be treated-may be a farmaniml, for
exanple, a cow or bull, sheep, pig, ox, goa}. op hosse, or nmay be a domesti ¢
ani mal such as a dog or cat. The aninmal may be any age, or a mature adult
ani mal . Where the subject is a |aboratory animal, such 5as a nouse, rat or
primate, tc S
A Gl e L
Tr eat 2ent cazlmﬁotb@nt(mmapemmu@ Olpr7cfp piwyathydnipasazano-peteienat-4Q. 1 irethylqediosyrbj ect
will be o o 4The t ncl ude
|nd|V|dua?gRy@%gg&h&ﬂl@ﬁggrﬁgﬁFSgﬁzg'par?P@ﬂagg?gwm?kﬁéqeﬂggg%kmﬁmwb
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ant i gen_ bieiung RIBLEMhfERCHIEPaRENElNe FEVIEs Wparly] REsophopYiagyi ¢ or

preventative treatnent. In"this case, the antigen bi ndi'ng protein described
herei n i sadehdihgtex e&iefttépalﬁpatlwﬂ?n()@@ﬂ217nﬁle¢H@‘r€th9f%jl1; &8%nt or delay the

onset,of one of,fmye ﬁﬁ%@ﬁﬁ&a%al%gm%%eﬁﬂfco 9&1 gé REASRng (RS HRAIRGE can be
asynptomatic. The su% ect may have a genetic 05|t|on to the disease.
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"t herapy", as used herein, enconpasses-gl | eviation. reduction,
preventlon of in |least one aspect or synptom of a disease. For exanple, t he
antigen binding protein described herein




20may be used to aneliorate or reduce one or nore aspects or synptons of a
di sease descri bed herein. The anti gen binding protein described
her ei n i swo=err/i3man effective anmount for therapeutic, pPCOAISYIAOEG3C2 Or
preventative treatnent. A therapeutically effective anpunt of the antigen

bi ndi ng proteln cribed herein is an anmount effective to i orate or
eauce onBOTR BB b e S ROHE DR he i eusEe SHE B gon

bi ndi ng prreitaém ofl@babtdech fetitinik d]ﬁ)hoﬁﬂo‘ﬁ@dhﬁndt&i%eztsﬂcafrd’u&ﬁﬁa,coﬁtﬁﬁﬁ@nt , or
cure the di sease descri bed. herﬁ g?tlﬁen blnleﬁEBrotein
descri bed “Hi8FE REBRR> NQSE IS ehar H‘F%%?“‘E}é‘ﬁ%?ti: Bﬁe f BEAmg © Sibj ect' s
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Si mpl yo r egitGihiieh ddaette 1616 cahcllt; saeageaaﬁét%m%eﬁm{gamnmher(edmm i the
number WD 2012/ 031198PCT/ US2011/ 050322 or severity of its synptonms, or by

i ncr easi ngfdggcsdhRl VO ABRYAG IR oF et iraRMTON FHp grdr dellicP ng anot her

benefi ci aktinfi{tRG thhsmdAe (S UsH thidtrdatifent prh@htich@Rthohgfor fktence] IFea$ BeoMistsl occur
(for exanple by del aying the onset of the disease) or worsen in a subject,

is sufflcWeHP“%¥ﬁ@“H§@%Wﬁ§WWKHP%%%%%mméw”QBHdlt|on i ncl udes breast cancer,

ovarian cancer gigpsl @shh®ios PREREy inBiBNAGH bl ATHSMhBARE BV hichT6ekd SBaHEQ My be
associated wi.th high |evels of HER3, The anti gen blndlng protelns descri bed

her ei b cafheBucaljarasrst whish apkeae iptFseljulay shangs. A hstein gs qharecdvealy ty of

HER3. Di agiasdttion 0RJiTaeSia0bn. Usighal (FiRuaith ig@ioRiweing tHepadait isetteacr i bed
herei n may beﬁg§$d to detect HERB in a bIO|O%I0a| 1 sanple invitro or in

vivo for HcRg fters g fieprptos Srosmgkingses g ceepRB YA | m%%ﬁ(%*emoeﬁﬁd. ng
pr ot ei ns, s&uethré@sink RehafdIghBHhetidyNnoBRI-2 @Raskd RS ohsasl analingamid edi es, can
be used to detect HER3 in cultured cells, inatissue or in serum The

ti ssue ma§"N&FESbeen first renoved (for exanple, a biopsy) froma human or
ani mapo body. CogempioRMatyrok iRKINRAS Sl e mxphb@h@@nh@yﬁdpeciﬁm&lu@h R@idGesl SA,
West ern bl ot |nnunoh|stocheq%str or noprecj pitation, 15By

correl at i Hgafims MteRiRvein fhsyegulagen vt el pYbasiyTosigh eSS ST i n

the art caiadli AgRERE af REcpREIPRINALEHtHkmaRSEe. Furthernore, detection of
increased | evels of HER3 in a subject may be indicative of a patient

popul ation t haResFBr resee #@éﬁéﬁ@%ﬂtealbfﬂnem%m aying A1 PFaCARET BR! bi ndi ng
proteins grgas i PethshenBiais ddRieeid Dirodihe RiniBAbGihih ORedeProHERBink @14@des afeunct i on

or sl gg] al involved in the regulation of cell growth and are generally termed growth factor receptors.

Inappropriate or uncontrolled activation of many of these kinases, i.e. aberrant kinase growth
factor receptor activity, for example by over-expression or mutation, has been shown to result in
uncontrolled cell growth. Accordingly, the aberrant activity of such kinases has been linked to
malignant tissue growth. Consequently, inhibitors of such kinases could provide cancer treatment

30  methods. Growth factor receptors include, for example, epidermal growth factor receptor (EGFr),
platelet derived growth factor receptor (PDGFr), erbB2, erbB4, vascular endothelial growth factor
receptor (VEGFr), tyrosine kinase with immunoglobulin-like and epidermal growth factor
homology domains (TIE-2), insulin growth factor —I (IGFI) receptor, macrophage colony
stimulating factor (cfms), BTK, ckit, cmet, fibroblast growth factor (FGF) receptors, Trk

35 receptors (TrkA, TrkB, and TrkC), ephrin (eph) receptors, and the RET protooncogene. Several
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transduci ng capabilities may be indicative of the biological effect of
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sequence Nethotg3&n) m3-2ci d residues 20 to 238 of the am no aC|d sequence
shown in SEQ

i sol at ed nucleE%ﬂ%8ﬁ8?gﬂgﬁgpﬁ@nﬁﬁFﬁﬁég§FE%%ggigﬁgée%%ﬁ%gggm%% @?uéﬁélgnszo
acid z@quenmee Blbﬂm off Ra 3662 sésOrd RO, Mlt@@n or Extracellthe Rdgﬁlﬁ:tbd)KU]laf&; (BExB),pndVi des
20, 501 RADUE G, SOML SLORLES BHel oL a5 BEUERSE SRR W0 ',
encodi ng Btkees ECKA's (sadhtes ¢Afmi, @pB3B, mi, lafnhﬂa aoth mammmiklﬁ@q e eiskgwn i n
Q1D N s SO S SRR AR RS btk el L
aspect OfShheﬂmkﬁﬁMBﬁmmEsmﬂiﬂﬁMMﬁ@ma%ﬁﬁuﬁdﬁﬂn®ﬂtmaamdnﬁﬂg@dﬁag.&Hlno acid
oS! e 20110, 490 50 e T 0 RShe? DURTSR AL b B 0 A8
nucl ei ¢ aRi @0@Hs Bipukdmtieal Bhammbcaldry QI 10D- INQ7; M&BSague, J., Weis-Garcia, F. (1996)
Cancer Surveys. 27:41-64; Philip, P.A., and Harris, A.L. (1995), Cancer Treatment and Research.
78: 3-27, Lackey, K. et al Bioorganic and Medicinal Chemistry Letters, (10), 2000, 223-226; U.S.
Patent No. 6,268,391; and Martinez-lacaci, L., et al, Int. J. Cancer (2000), 88(1), 44-52.
30 Inhibitors of Phosphotidyl inositol-3 Kinase family members including blockers of PI3-
kinase, ATM, DNA-PK, and Ku may also be useful in the present invention. Such kinases are
discussed in Abraham, R.T. (1996), Current Opinion in Immunology. 8 (3) 412-8; Canman, C.E.,
Lim, D.S. (1998), Oncogene 17 (25) 3301-3308; Jackson, S.P. (1997), International Journal of
Biochemistry and Cell Biology. 29 (7):935-8; and Zhong, H. et al, Cancer res, (2000) 60(6),
35  1541-1545.
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The di sclosure al so provides a reconbi nant host cell as described herein
wherein the FUT8 gene encodi ng al pha-1, 6-fucosyltransferase is present.
The di sclweune/@i®e provides a reconbi nant host cell asPdeaseéasodEr ei n
that is a CHOK1 cell. The term CHOK1 includes a parental CHOK1 cell and
cells of any cell lLines derived from 30this parental cell |ine .g., by
Geneti o eng, nodP g ERpiae MeructTBTort NyoanoTol bl dturEad o
provi des phdsglipht Mauidckbrd siid Mebihosatsl seisgres. bdth Bigha lithibMosraed desérived MUT8 gene
encodi ng al pha-1, 6-fucosyl.tr f erase has been ipactivated. The

G sc osar B Brs: R ieR A el B BN PE i iRion F ot B SinesrBiosEPy h bi ndi ng
protei n compWEkhigh dnbl ®asiki@&Rs, ORC packs WML ILndery a r econbi nant host cel |
conprising an expressi on_.vector 35conprjsing.an isolated nucleic acid
encodihg an antI BBty HELsy S B HOSLoUBE L ORHE et B i S Oeofene.

2012/ 0311 S8RGHibip2OihdiL Q5 0BRIZ re T bsyitAgsfatse] Spdngl-galanyUedeictsgahdC anxodi ng

an anti body |ight ai n.as described herein, wherein the FUI8 e encodi ng
o pha 1. OISO VLR e RO ROT g8 T S COHBIHERY hosh IORTIOR and b)
r ecover i N@avibeenahbw@RIdldek i ab@yaps0ine ki confamirgyildithe Mt g8 nth&emdichgg $r ot ei n

is produced. The disclosyre al so ovi des_.a nethaqd. for the oducti on of an
ot e o oa s Bhcoipsioe RhHE S gpRel Pl sty K PR sadS:
r ec?)nbo gaWtR.h@ﬁ{/asGlﬁ! %1. 004t . $2000), ddurexX gﬂ]ﬁﬁﬁﬁ(ﬁ&hl saeﬁﬁe._m(ac)@lmt ailidg, MdrN. ] _
i sol ate ej.c acid. encodi ng, an antibo eavy .chajn as des erein
e oo T DB e RUEIo8 o B B SR B BB AT T chol o o
descri bedi14m(®iln3omherei n the FUT8 gene encodi ng
al pha- 1, 6-fucosgyl.transferase has been inactivated in the recombi nant host
el e by Bt AR AR T A B B R DS Bt s B B T2 ant i o
l;i ngi ng pfrﬁﬁse@dﬁoﬁ ﬁahgoamrs.ogngi@ gﬁuﬁp Eﬁi‘@gn@h;c tﬁahl;diﬁﬁklf@a&ivx&Q i@ﬁlﬁ%fsdﬁ?u(ﬁmthaﬂiae! gen

1 Nal pote|.nas. SCI'l pbe e In.for..use Ln treatnent of. a,condli tl on
cel ectdd PYBIARANEPBiEH o el ey ispodyndiEs o diectROL I TOsIRe kiRt or
prost at e eanpiiimchhadd®s ECRRGREific paivodye@td GreeR M ET st als KioRod@AL Lfitibogast i C

ant i body. ( NBAPY R TRRTRpRe i e 186 CIA0: Ry T3t ESeB AL 4%0)  t he

chinmeric mO?@rméebnggsir&ndndOslheigﬁhii@him?aitlﬁ;:é)ﬁceaabishF@ﬁlny Re&per Tubjisct edI ItoI
Bl ACORETM ana is for bjndj t e full- man. HE xt racel [ ul ar
Comen L e Bt bsm e DRt o s i BB R P Dt R st LS v of

t hi s 2xanBlekewaR.A. 6t dSetcivei@hibifien af VEGIRI &&ivirl by henoreulénaeAHDIEGRt | body,

th i 5 ti bod th hi ic. 1 tib th hi ic 15D5
e RS L L PELLEn AR PAY 9 Che i rer

Non-receptor kinase angiogenesis inhibitors may also be useful in the present invention.

Inhibitors of angiogenesis related VEGFR and TIE2 are discussed above in regard to signal
transduction inhibitors (both receptors are receptor tyrosine kinases). Angiogenesis is linked to
25  erbB2/EGEFR signaling since inhibitors of erbB2 and EGFR have been shown to inhibit
angiogenesis, primarily VEGF expression. Accordingly, non-receptor tyrosine kinase inhibitors
may be used in combination with the compounds of the present disclosure. For example, anti-
VEGF antibodies, which do not recognize VEGFR (the receptor tyrosine kinase), but bind to the
ligand; small molecule inhibitors of integrin (alpha, betas) that will inhibit angiogenesis;
30  endostatin and angiostatin (non-RTK) may also prove useful in combination with the disclosed
compounds. (See Bruns CJ et al (2000), Cancer Res., 60: 2926-2935; Schreiber AB, Winkler
ME, and Derynck R. (1986), Science, 232: 1250-1253; Yen L et al. (2000), Oncogene 19: 3460-
3469).
Agents used in immunotherapeutic regimens may also be useful in combination with the

35  antigen binding proteins of the disclosure. There are a number of immunologic strategies to
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Anal yses were performed on a Bl ACORETM 2000 i nstrunent (SN#33-0901-2420 GE
30Heal t hcare) which was tested with a system check and passed prior to

pr epar at iwo 20f2/a98 new chip. Al runs were done at 25CPa3iusguitBSEr ( GE
Heal t hcare BR-1006-69 / 5 mM HEPES, 150 nM NaCl, 3.4 nmM EDTA, 0.005%

surfactant P20, pH 7 ’)ﬁ rrg@ buf fer.. I\/buseegpnocl onal .anti bodi es were
anal ysed &8F ?’1‘& *’f‘é]BB’uuPe o dsé S'(rﬁiwﬁs RN dhg THR A BMORYAEHEISS)

coval ent | yhe:ﬁ‘ﬂwc@df mlmoﬁgﬁegﬁ&EMs% welrdatly EﬂiairdEakHrdsugarcemBl?cdﬁmBmM) by
primary a ne 5chem str (NHS glitlvate CGE Heal t.hcare an) ne coupling

kit BR- 1080 EB)S REREs ¥ ggﬁ&la AR A CIEBH9SHINENi zed
conpet i tszacBﬁB@@r@ﬁEbga&fst ¢rmeeBRmrfamnﬁRm¢Rmsaln(gom),t Cafteinm®d, 60Fe

speci f nal t r R-1008- 39). simi y. coupl ed. Each chip
ohe b0 PRBRRrRaN by TP oERE. Kb et Kumiir 195Gt Re Thagant
anti body isscioupl ed. Sensorgrans for cycles run with differing anal yte
concentrations are acquired for kinetic a SI S. Si st
Soapturi ng t ho ROTOBTOIAT B it SlFEa: Pd v v odBamSeRsd v« n
f1 ow ng rusdhbiihé esmbiedtibovetle pigsdat incinfign. Men@ed%ﬁ‘thﬂ%l Eﬁdilﬁ@rﬂfbﬁ)&duﬁfbl@f(
anal yte (ECD or sub-domai I nj f anal e for urface
b ndl g ( PoRonprEaRrgr il Rrah sttt kS Barm R die o ey
fol | oved owhulid e cpidbyhaf gwwh(faet&r(EGBI @ﬁ)ulattd@laﬁtlﬂ-a}aipkdﬁw&efrﬁél@lbﬂlhElgchlf
di ssoci ati.on dat a. cycle is then.f and | ectlon ture kit
suppl i ed f&”&léfgber’a{?‘ilgﬂef%‘B‘i)éfﬁrﬁ Btﬁat?géesﬁfﬁl%?e (g’wé“e% er‘fprféﬁl%‘r" {%L{Ma nd 3M
MyC12 f or tvakd hahﬂﬂ@ﬁbn@t&wetdwheﬁm besTD Mi@Sard My mamhsm}zm tainls | laodly/Genalsyt e, but
does not sigpificantl fect t ability of the capture.antibody to
per for m ahoLHé € Abtiie Shaov bR el PraporLls Byt h et hke gener ol
met hod f ooligvhfidlsvtily stauregl Y& ibsl-1 e ascds@ldlioWater FS ¢tSt. (20000, pTIhnveOscoprepianed and
tested_fo eas ce uni d for veral nonocl onal anti body
conceﬂ%raﬁ dq{%‘ﬁ? ﬁgﬁléﬁ%g%ﬁr &tlsﬁi’e@?i}{ S?ﬁ er h whi ch nmonocl onal anti body
was captured t@el&hcﬂc&\@nalﬂlﬁg alm}blit&xhﬂliﬂilﬁh(ylecll(b@Bk)plv@(hﬁhhlyet(&)n@dﬂ@)&‘&iemel‘ll\@&leal | owed
to bind the oci .a e and urfac sre at to renove. all but
Coval ont | § BT ERSHE S b TR B st B e i DI TS ki ¢
suppl i ed ﬂa@ﬁmgﬂoﬁﬁimﬁm@&bﬁhﬂs @ntﬂolapﬁogreknwmnroﬁgh tpSculhity bticca@picysle Riet

run at .6 different

supplied 3M ser es of . th
cobent r ab T GHEToIcxHign gbb R Bt PO 5 B BB SRUP ISt sm i MM 16
and 820V . piSenessial thiougH e ccﬂ:ly;Ql:leSSewefaEmhllbhorp bf @fl ci@e dpalliticargamaéei n t 0 ensure
cycl e consi stenc nd in sone rlne ffer.c a double
2 er encolSFOPRR §Pde et NS LGRSt S s A ER t
domai n ( ECDK6 agé paibabe f(ﬁullib-sdmﬁaiel‘dsscﬁf)edlh&bﬁmitﬂrae aidsaﬂlmt apmsqb I(Ipl’ih cmerhuman
HER3 (D1, D2 ) onbi nat | i n and D2-3).
Al were Rﬂﬁ%%gweé&%’r@r %m %%er\%?@‘qgiﬁgg%g%e ﬁcﬁl a“§’§8 t49¢i ng
standard tugicdsil ttiibitor of cyclin-ddpknidag kiohsee { @ dks xBple £ a@%g@yﬁzhﬂﬁbll@ymﬁkv coupl ed
surf £ p referenc ich is subtracted f ecific
s b Al R SRR e R A T o T
refer enC| fgplieasd pekd ppredioh of calquiEiférdi Ay aShiding adhdrRgppacskitig ﬁceuvupnl y cycle
from anal cont ai_ni e e ti in the set,  of
i ot o cltiows e et gt Soeline £ P E TG04TIBEFRYIR bl Pohifid Sony
Langnui r  cttedigndBignighi BloMEVALIGKETd Ty asSOfTDAAY @hibitors ar2)1mphcated in the

transcriptional activation of p21WAF1/CIP1 (Vigushin et al., Anticancer Drugs, 13(1): 1-13 (Jan

30  2002)), and are suitable cell cycle signaling inhibitors for use herein.
Examples of such HDAC inhibitors include:
1.
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3.2.Drugs and Materials A partial list of reagents used in this exanple
follows: Murine 1D9 aantibody (4.77 ng/m ) Mirine 15D5 anti body (4.23

ng/ M) 35€biznerd3dc198D9 anti body WO 2012/ 031198PCT/ US201PCOAG3R2/0832er 2
1505 antibody Al antibodies were fornulated and prepared in phosphate
buffered salin SULTS  Sensor enerated for each
Chteracti on. | THBUEN GBI LiE b T aE R UG SRR SIS SBEE: HBH AAABRTI onTm

sof t war e. BZBhehrfolngaﬂ,CMkb 9@(%07)p&elagéﬁmmswnwmﬁcu®gﬁg Byssa(JdooKD are
presented n Tab%g 5 q@e 6. bel ow. J’able 5. Affinities of the murine
1D9 anti b gy CHRLEE)™ “flﬂ% RHHEYTUEEI89 B3PS body (Ch1D9). Anti body
Anal yte ka (\J[/W kd (1/|vs) KD (nM miD9 ECD 3.55x105 2.90x10-4 0.82 m1 D9

- ?‘,
I N
R \.§.§ Nk

5 & - N-hydroxy-N'-phenyl-octanediamide.

2. Romidepsin, including pharmaceutically acceptable salts thereof.
Vinodhkumar et al., Biomedicine & Pharmacotherapy 62 (2008) 85-93.

10 Romidepsin, has the following chemical structure and name:

,\/EL Q

S
S - (18,45,7Z,108,16E,21R)-7-cthylidene-4,2 1-di(propan-2-yl)-2-
Yy prop Y
oxa-12,13-dithia-5,8,20,23-tetrazabicyclo[8.7.6]tricos-16-ene-3,6,9,19,
22-pentone.

3. Panobinostat, including pharmaceutically acceptable salts thereof. Drugs of the Future
32(4): 315-322 (2007).

Panobinostat, has the following chemical structure and name:

e g o O

o Y
Ly
\d"“‘
pas

- (2E)-N-hydroxy-3-[4-({[2-(2-methyl-1H-indol-3-yl)ethylJamino } methyl)phenyl]acrylamide.

”””/
”/ ,,,

20

4, Valproic acid, including pharmaceutically acceptable salts thercof. Gottlicher, et al.,
EMBO J. 20(24): 6969-6978 (2001).

Valproic acid, has the following chemical structure and name:
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Domain 3 2.54x106 9. 70x10-4 0.38 nilD9 Donmain 2-3 8.93x105 4.21x10-4 0. 47
chlD9 ECD 7.40x105 8.11x10-4 1.10 ch 1 D9 Donmain 3 4.58x106 9. 06x10-4 0.20
ECD = Fulweolzergiimosuman HER3 extracel | ul ar domai n Donmai RCE/US2Hu8032HER3
extracel | ul ar donmai n(s) Table 6. Affinities of the murine 15D5

anti body (nil5D5) and the chineric 15D5 anti body 10(Chl15D5). Anti body

Anal yte Oy o Gy o O

\“\, ..‘-“.;‘-{:}
& ™ .
DHy — CHp — CMp O
2-propylpentanoic acid.
5. Mocetinostat (MGCDO0103), including pharmaceutically acceptable salts thereof.

Balasubramanian et al., Cancer Letters 280: 211-221 (2009).

Mocetinostat, has the following chemical structure and name:

10
N-(2- Aminophenyl)-4-[[(4-pyridin-3-ylpyrimidin-2-yl)amino Jmethyl] benzamide.
Further examples of such HDAC inhibitors are included in Bertrand European Journal of

Medicinal Chemistry 45, (2010) 2095-2116, particularly the compounds of Table 3 therein as

indicated below.
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ka (1/M kd (1/Ms) KD (nM ml5D5 ECD 4. 12x104E+04 9.57 x10-5 2.32 ml5D5
Domain 2 1.76x106 1.30x10-4 0.07 nil5D5 Donmmin 1-2 3.45x105 5.85x10-5 0.17 m
1 5D5 Dormsi0oreoR2/B1m840x106 8. 16x10-5 0.06 chl 5D5 ECD PCT/US2011/050322

Hydroxamic acids O i)\ ﬁ H
‘ e NN _;.O.__ [ Vo TN ,N,_ H
Js““’*‘“ o
w\\ H { H s :‘;\A\ 0
i 1, Trichostatine A {TSA} { i
1 g S 3, Tubacin
' /“;5:\\ - N \’.-q"e/\\‘\f fv\ - /’\\"/-ﬁ\ NG“O\ H O‘ e
N s Q 4 & H
e 2. SAHA PN N
OH ; é;w--Ph
{\‘ L HO\ f“‘\\ e O ¥
~— "’“"\R ey '\>§\v -~ \N Q. H ~ Y
- ) ' i ’ i L, =N Fh
- \\\\:W«f Ay W N A H §
i 1w ~ g = 4 LAQEZS NP s
iif Qi k\\:fj' g\\‘\-/ N TN TN /}\ \N'lO\H
O < \\,,x Sy, J\N Q. # Q 8, Scriptaid H
NN f,_f.j M 5, Sulfonamide Q
iy NT w0
i,\ e ] o L TR .Na A.H
oo - )',/ i
o~ \'\\\{“/"\k\ fEi\N,«GxH O? Sy H
N X, ,, H i’/\\\\' N B, Oxamilatin
- p N H
HOT 7, CBHA v
Cyeiic tetapaptides o E Short chain carboxyilic acids
P N 0:§? - I
O H (f@ \%; !\/;, E
;r Woh - ~—_ Raly
e \')‘ N ‘/] ’~..—‘/ . \ o \E
; { NH o ed s!
HN g by NONH 11, Valproic acid
A 3 sT M Oy P . Valprole <
N A :[ o o o om
o NH Q . K e, :‘). \\i v = \"“l ol \\F‘f
s NS
9, FR228 CAEE 10, Apicidin 12, Phenylbutyric add
Benzamides Q H
e /'ﬂ\- «“' ’\ BN .f‘ e ™~ (aN\ ',.t’"%‘}_ H\‘ H
e 1 TRy
\.,{‘ \\ ) RN NN N -f~"\§,
13, M8-275 - 14, £1.094 T i
\ ,../“z Q \\j:;ﬂ'
Keto derivatives ge:g ;:} H o) H
g ( .,\\k', N \ P N o CFJ-,} (V\&}\T"’ M “nff‘\ e f/\\\/V/\A\A\-)K/LL)\Sf‘IN ~.
o o 15, Triffuoromsthy! cétone o D15 aipha-cétoamide”

The cancer treatment methods of the disclosure also includes the co-administration of an
antigen binding protein of the disclosure and/or a pharmaceutically acceptable salt, hydrate,
solvate or pro-drug thereof and at least one anti-neoplastic agent, such as one selected from the
group consisting of anti-microtubule agents, platinum coordination complexes, alkylating agents,

antibiotic agents, topoisomerase II inhibitors, antimetabolites, topoisomerase I inhibitors,
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6. 79x104 5.89x10-5 0.87 chl 5D5 Domain 2 3.82x106 6.78x10-5 0.02 ECD =
Ful | -1 ength human HER3 extracel | ul ar donmain Domain # = Hunan HER3
extracel lwbapidsme8n(s) 5. DI SCUSSI ON The nonoclpomaiS2emios03e2 109
anti body and nurine 15D5 anti body were generated agai nst the human HER3

extracel | Iar do rine 1 ti body ant.i hod blndstothefull-
15 I engt L O R RS O S N S A

m,llrol ge 15%;ﬁm?glbg};bd§’shsbhm&$ori , dmintietietdpbuticaggitd) probpﬁmlgh@ﬁ& Elﬁfaemﬁy;i:fle

Su onal n (0] e u u anonmpl ar a inities
ot e nDEuns e e T RarE HEE P o e P I Lo Rt b
h]ch][ran HERQIHEQDIE&(IﬂlhB)ﬁbI&ﬁEh nufasgékaEERSNE{@Eps&yaopi@pmsmxﬂu&bmlbad- oxerall

a NIl es seen ot t enurlne
CEo5 st | Bl B s TR DB 7 Bk e e M et 15t et er o
l(J kaéI and Qﬂﬁhgﬁﬁ}aeetérhdl):,.orIIpEarﬁigcfeiuﬁ@Hﬁﬁ@E%tam% bddadl yolaginbleding dﬁrmﬁmﬁyﬂ ated to
ind to sub-domai.ns 2, 1-2 a -3 of t . hup HER3 A

D012/ 0911 BHBEAr Bt Tiersh 345 st enddFerp e G e PP eatign Np- 4 by

[ mmno?szayfTéaP@OS/on?BBiHai/Mgaﬂ s oG I ﬁﬁifige%ért]&fyunealoég;gﬁﬁ_]ﬂvhaﬂalay;i s shows gn
augnent e I NI (0] ortl1 ons o e | . , S -donal ns ,
g Pt it RS PR By oo e TE R p s Rb R, Hera
ECD ( sub- dayFashesntike diycloshitti o wicheClicrdbs ieporavdd bl réfbendeh I‘NE—¢3 ?J@cd)@fm'yllflst

cont ai n| n I n_cqnstruct 1 and,
SRR o B R S e S PHGLE Que to a
gr gaéI er aa}pgﬁﬁitdhi -y Nyhedfl} dcbemele) daﬁbépl\Apatrfﬂ R ddsmbédﬂ? Zlngé’d Sghtes Igdmk | er .
SuUp-donual I Ol el ou (0] e un ory, 1
o o B e ol UG R Butihe TRt o PPt Shep e B ¥ e
ant i body hﬁ%ygﬁﬁaﬁoedte(ﬂfyf efatchye. fTde aﬂfgegbﬁﬂmgpfcbfdil’fsnﬁthte)@[’sclﬁiuré mey baR3d in Loth
recep r. en, c t.1 on as een (o) e t St. at en t he
oo or RS i S B e B AR o SRC R, ebor uipe e S ¢ he
chimeric mmdlmathyteﬂﬁy I ethéizél- @ylmlfmbropﬁ&aylr}l42mjd1ﬂ@orbﬂfbazqaa§uﬁbﬁanmlhr bne 1D9

ant i body aﬁld ﬁy 1505

p armaceutlca acceptab?e salt reo? which is disclosed and claimed, in International

Application No. PCT/US2009/042682, having an International filing date of May 4, 2009, the
entire disclosure of which is hereby incorporated by reference. N-{3-[5-(2-Amino-4-

20  pyrimidinyl)-2-(1,1-dimethylethyl)-1,3-thiazol-4-yl]-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide can be prepared as described in International Application No.
PCT/US2009/042682. The antigen binding proteins of the disclosure may be used in combination
with an Akt inhibitor such as, for example, N-{(1S)-2-amino-1-[(3,4-
difluorophenyl)methyl]ethyl} -5-chloro-4-(4-chloro-1-methyl- 1 H-pyrazol-5-yl)-2-

25  furancarboxamide or a pharmaceutically acceptable salt thereof, which is disclosed and claimed in
International Application No. PCT/US2008/053269, having an International filing date of
February 7, 2008; International Publication Number WO 2008/098104 and an International
Publication date of August 14, 2008, the entire disclosure of which is hereby incorporated by
reference. N-{(1S)-2-amino-1-[(3,4-difluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro-1-

30  methyl-1H-pyrazol-5-yl)-2-furancarboxamide can be prepared as described in International
Application No. PCT/US2008/053269. The antigen binding proteins of the disclosure may also
be used in combination with an Akt inhibitor such as, for example, N-{(1S5)-2-amino-1-[(3-
fluorophenyl)methyl]ethyl}-5-chloro-4-(4-chloro- 1 -methyl- 1 H-pyrazol-5-y1)-2-
thiophenecarboxamide or a pharmaceutically acceptable salt thereof, which is disclosed and

35  claimed in International Application No. PCT/US2008/053269, having an International filing date
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Exanple 2 X-ray crystallographic analysis was coupled with in silico

nodel ling to predict the 15binding interfaces for the nurine 1D9 anti body
and its wioi2ars1198hese anal yses al so provi ded nechani sPCe/Useélilghis22 nt o t he
functional neutralization observed with the murine 1D9 anti body, and

St uct ur e TR SOl S RSP PR A e Mob R AR PR T b bound

t o domai nPhblicatdh dhﬂa@fhug[aﬂlﬁm mEBhtitagis@sduallfindlv@ds heldy dofpbiated bgomai n |1 |

Cel | 8 and BFTFT By 2 aPPien| 19 TeHB et BOr GRS is: Sart 6 SoBe BRivhsi on

chr omat ogn aphsazolBhe)-Fatiofhe@gamtanide it the cofipdune ofldw8mple Vb batkan bagrepateisat ed

Tho” anti DR et BB BOURG o e PP VLR HE (TShaAP RS (ECD was |

gener at edﬂbgfopﬁexyl)a@tﬂyl Ethyl} reodhddro-A dt-cblo®f 1 inhtﬁylmH pyrezol-BYNamt i body derived

Fab with |nI s r |n 25 xtu was t hen
Eoncent  atl o Sidai e T e atide e TGl R B0 e PG b
met hod. Xoicayf skl fik maalttrﬁemthhadeecrmblelnq%ﬂne@dnem@ﬂlcﬁtm Nedrancso Bhoeis, Sour ce

in the Argonne t| onal . L.abaor at ction data were indexed and
scal ed us W&WL%@‘@E}I‘? #41%5 %te(’%uaf%aé%z%bﬁon Inc.). The structure was

det er nd ned by Hiﬂo@ﬁﬁﬁ ﬁhnd’t&lﬁh@ﬁ@ﬁﬁlﬁﬁ thatimyhie: doraagiraderdd WO anfibén Himdiid aI

nol ecul ar sol ytion. ced was. . the ubj mul tip
ounds. of PEGTH GGy P Re? pERH FaeRe a0 BN RE w Ch the

program WyN@@EmaéHlnlﬁbﬂm(”CKDOBizﬂpdiﬁi 1epfesdne:dfa@mem9ﬁoaﬂxrﬂmleea<lt @i si ng the

nmuri ne 1D9, deri ved the E s then
o bduced ek E g ee b BPRARt s iy o T TGOl r i mea
from t hi smamglbysisestiifmbmida enoaphyidapelotde. danmohib lid dppﬁ)ﬁ/ed floetrdugignn offaRntECD
domai ESIII g riées 3346 Asn350, Gly351, Asp352, Pro353, Trp354,

H s355 Ly43a4%an 8888 and Ala359 of SEQ ID NO 66 which can be
found in a fragmnmalﬁ@mmtheilcmgposmZﬁﬂﬁéﬁﬁ?elcb%i?ﬁﬂt&ﬁa?@ikﬂérﬂﬁﬁgaﬂnﬁmgo acid
residues 20 to 643 .0 ee Table 7. .The ont ac bet ween
rorach s Ut o el bR M R e
m no aci dr1 SOt & BEEBR A0k ifux s c S e nurine
I S O R b B SR e e RS
(SEQ 2D N@thrﬁn@and:melrycﬁatfad)dgkﬁe;dyﬂlplﬁgﬁent) (par at ope resi dues contacted in

CoR5 Va1bo (o4 e e SR gk e o I ) 4 e v

Val99 ( 94proteiftb@RAschisei59 Ofa&&)l]ma‘éﬁpagﬁlﬂy EtharGE)Ribcldhﬂ 3ititody E))n,ch YlsoldR3 Ser 97

[V cors 017081 () Oftihinggingt S 0 (TmiacrkerT T (et o bbb Vatso

(50); VH GhR2nid (GJ_EU a (0 of cavttr CDIRZ whiits blBod &B}); in MRS av%lréﬂaﬂfbn( @ fchtment
25  with with fludarabine (Fludara) and alemtuzumab (Campath).

mTOR inhibitors may be co-administered with an antigen binding protein of the
disclosure. mTOR inhibitors include but are not limited to rapamycin and rapalogs, RAD001 or
everolimus (Afinitor), CCI-779 or temsirolimus, AP23573, AZD8055, WYE-354, WYE-600,
WYE-687 and Pp121.

30 Bexarotene is another composition that may be co-administered with an antigen binding
protein of the disclosure. Bexarotene is sold as Targretin™ and is a member of a subclass of
retinoids that selectively activate retinoid X receptors (RXRs). These retinoid receptors have
biologic activity distinct from that of retinoic acid receptors (RARs). The chemical name is 4-[1-

(5,6,7,8-tetrahydro-3,5,5,8,8-pentamethyl-2-naphthalenyl) ethenyl] benzoic acid. Bexarotene is
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Trp354 [VL CDRL His31 (27D);VL CDRL Tyr37 (32); VL CDR3 Gy96 (91); VL CDR3
Trpl01 (96); VH CDR3 LeulO0 (96): VH CDR3 Al al0l (97): VH CDR3 @ y102 (98):
VH CDR3 TWODL0R/3®83] Hi s355 [VL CDRL His31 (27D), VH CDRUTSSe@2/06BIE) ]
Lys356 [VH CDRL T33 (33); VH CDR2 Asp52 (52) VH CDR2 Asp55 (54); VH CDR2

DT SR 80 B S B, O

acid cont aﬁildsndt Be fitbtddiacck{stuliy WM. al bk omndthdd addylicMidndonai n (SEQ I D NO  44)

and VL domain (S D NO, 48 Kabat definition nu I N nt heses)
Ty armovork 1 SSASED Ty pinet Coppigion e 03 pp e ag e e BRS Do) YL
CDR3: Gly phteidf)the (ﬁ&[&ﬂre( Q& h feniblisSBB k{t&BIs, N Wb ah@4)in a Bag oTRdic@hs TrplOl

(56), i o5 a)RkcRRbiot K5 b By A (BRY &'y100"(58) T 108

(99) (mﬂlv&!rmh@hbtl)p\ht@h‘]mgmﬁ@lahend pmnbe;q NoyethRie®fiinet2- daﬂ)obﬁhlﬂeved based
on this high.resol uti on cr flf?ﬂgl\ﬁf: t hat t{l]e rrurl IU%ntlbody Fab
f ragment ARAID &SP E"ﬁ(?&W "1“86 § ?af‘im"&a (?7\&?51’%6 oapess hp 9011/ 050322

t he hunankididys). E&GXeaibds ﬂ@vlﬁé@toalmat&mets@&eletﬁapetmqammﬂ oaicirysn@\(zeﬂybamslm th the
her egul i n _bi ndj Si te ent in the open conformation of the HER3 ECD.

W t hout V\,Faélﬁ?rﬁfba ?*Bmﬁté)e f%’ﬁh ¥Heory it is also believed, the murine 1D9
anti bogly Fab cane (ﬂikdkdulfefpﬁ)vﬁ'dERﬁleﬁﬂ offedtink caricsr. i"[ﬂhe't:hﬁer(ﬁe@ﬁﬁdl omfdssedmt i on to

stericall venting the receptor. fr adopting the exte conf ormati on

ARRBR R e A P A R S SR g A

produce i insltiédrive CBinayiah-Zp@dri syrdlyond, €yeddnl d‘sgaydqn’&hﬂltt& Dotlod Higcabd) GBSt HER3 ECD

fromadoptln t he conf or mat | on, re ed for ation. is further

ol evod” MRBOE SREHEROT B W By S ST R epddeii

effects d&ﬁ&ﬂ]obﬁdoﬁ@rceloﬁdﬁﬁd’ zlnldlmécﬂ( kﬂnetyhﬁn@@iv&ﬂﬁlelaﬁﬂ’ﬂld)bwrﬁm p@lflcrdde83 activity

pr odu the nurine 1D9 anti bod and ar

ey el B ettt R RO e e AR T R R R o et

anti body hkokda \Azlhtrdmdlhﬁeldrgléﬁal EGRerin, CCIHan@peiph@gﬁé RulAtia, Chirwasl] Rekdhad, med

wth Rosetta Dock oft (Ro S 9rg The first.stage,of the

B Gor ¢ oA IO i i e kT s bR e S enr | o

sear ch asAwsb lyr@aolﬂdisaa Slcam lckenén PlasDh@tdong hienodhtticgeige wnumémial;lMaﬁtw face
otentials gnrrent

of the antl‘b“g% res 1duels al e in ractlon
eor ot hotth Faere: MREHRBPGUR FERaF HE- Rt e RBefTemeet nRer e hefep il
| ow r 2% 0l pﬁoh@ﬂloﬁ_ﬁﬁﬂ@hemﬁ)@mﬂ E@ytliro B iletehiG Iﬂ&llgl&nﬁl&ﬁpﬁﬂldzeﬂodgﬁmt Renppo:0d, @bt
KT N S S TN T T TR N
m ni ma i Nnarahi@tolmar Egddoncancer, urothelial cancer, lung cancer, vulval cancer, cerv1ca1 cancer,
endometrial cancer, renal cancer, mesothelioma, esophageal cancer, salivary gland cancer,
hepatocellular cancer, gastric cancer, nasopharangeal cancer, buccal cancer, cancer of the mouth,
25  GIST (gastrointestinal stromal tumor) and testicular cancer.
The pre-cancerous condition in the methods of the disclosure may be cervical
intraepithelial neoplasia, monoclonal gammapathy of unknown significance (MGUS),
myelodysplastic syndrome, aplastic anemia, cervical lesions, skin nevi (pre-melanoma), prostatic
intraepithleial (intraductal) neoplasia (PIN), Ductal Carcinoma in situ (DCIS), colon polyps and
30  severe hepatitis or cirrhosis.
The pharmaceutical composition may comprise a kit of parts of the antigen binding
protein together with other medicaments, optionally with instructions for use. For convenience,
the kit may comprise the reagents in predetermined amounts with instructions for use.
The terms “individual”, “subject” and “patient” are used herein interchangeably. The

35  subject is typically a human. The subject may also be a mammal, such as a mouse, rat, or primate
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20 (corrprhm Nng SEQ ID NO 73 and SEQ ID NO 83), 1D9 HOL9 RR anti body
(conprisi AY“8EQ ID NO 67 and SEQ ID NO 87), 1D9 H2L6 RR anti body

(conpri sing SEChd datipka blﬂ(ﬁn@p&dteﬁﬁ@ch&d\l@relﬁﬁ)wediml H€elc v cRimoantd folbody

(conpri si g%% | D 30 and 8 NO. 79i1 6L5 RR anti bg
Ccomr i o MBI BBt FERE ArfersrtpglE Rt ST HIY
(conpri si agig&Endiby Notein3@saibed EFEE@l is@n Mount B)fectil OB dﬂﬂ:h&raRBr sgdtidclomel yr
(corrp sin §§8D25NO7 a SEQ | D NO. 4 1 ntrb
(Corrp si Ag™© S RGPS %fﬁlbe C@“ﬁ@je 81“1’\&9“%%“7‘31“‘?“21%158%1 Bﬁﬁﬁeﬁ%ﬁ?ay as
(conpri si bgusSEQ rh:@r b@a&@;z andtﬁlﬂ@edslé)d@dalbeﬁ&):nemlSDS H2L2 ant i body
(conprising SE and S 15D5 k ant i,
(conpri sing SE ﬁi'ﬁtl&@ b1 telg CFI%(“%{GI 1h.1\f5wn VY ’eﬁﬁlﬁl g 6@%}1 on the
Ecorrpri Si nGiSEQHD. N@&qumgmst&@ram&b 269 gxpddddBo rlr'dBLalv ant i body bod
conpri sing SEQ | D .NO and S 15D5 H3L3 anti body
(conpri si ng SEQ" B'RA bl@%“ga%teg "F‘%ﬂg‘el‘é pd “ﬂ‘ﬁ’gs ‘Eﬁr"%}’ ol s BT Sody
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useful therapeutic agents. Similarly, a prophylactically administered treatment need not be
completely effective in preventing the onset of a disease in order to constitute a viable

35  prophylactic agent. Simply reducing the impact of a disease (for example, by reducing the number
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35conj ugat ed using supplied coupling buffer (9000 RU). Full-length human
HER3 ECD WD 2012/ 031198PCT/ US2011/ 050322 concentrations were injected for
120s at awoOl20n/03at98 of 3Qul /m n. Bi osensor chi ps were regernsSeaiosnas
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4. RESULTSDANR sk eSS (Biyse Table 8 and Table 9 bel ow show t he data

obt ai ned and s w t.hat, .t he hunani,ze ti bod H6 and, t he.

humani zed 15D5 "ﬁtlﬁﬁlc}i)mr *f%ﬂ?&?q?é%?%mm PR %Qét?ctﬁé#mﬂ%@gw}r t he
ful | - 1@ngtdmpldv ram dﬂlz‘zR&wElGﬂi@gnoaicl putgdgesh Eﬂmam@d thdinitirork Eamtigarwhrdied
relative to the Earegtal cu es. légg I 1Aff|n|t|e of t %ﬁhurranl zed
1D9 RR vaPPiHt Wh fsgfgmudne "A W?&Bﬁ’? F’;‘?P‘éc el OF PGS ‘128 g Hedyo

Humani zedHERS iRRItaRrt c&Bdy a(tiskik 3) intderian THERSuELBY Hav3>b&&ﬁir§1 roich@d Ber 3
3. 96x10-9

example, a biopsy) from a human or animal body. Conventional immunoassays may be

employed, including ELISA, Western blot, immunohistochemistry, or immunoprecipitation.

15 By correlating the presence or level of HER3 with a disease, one of skill in the art can
diagnose the associated disease. Furthermore, detection of increased levels of HER3 in a subject
may be indicative of a patient population that would be responsive to treatment with the antigen
binding proteins described herein. Detection of a reduction in HER3 level, function or signal
transducing capabilities may be indicative of the biological effect of decreased tumor size in

20 subjects treated with the antigen binding proteins described herein.

The antigen binding proteins may be provided in a diagnostic kit comprising one or more
antigen binding proteins, a detectable label, and instructions for use of the kit. For convenience,
the kit may comprise the reagents in predetermined amounts with instructions for use.

Gene therapy

25 Nucleic acid molecules encoding the antigen binding proteins described herein can be
administered to a subject in need thereof. The nucleic acid molecule may express the CDRs in an
appropriate scaffold or domain, the variable domain, or the full length antibody. The nucleic acid
molecule may be comprised in a vector which allows for expression in a human or animal cell.
The nucleic acid molecule or vector may be formulated for administration with a

30  pharmaceutically acceptable excipient and/or one or more therapeutically active agents as
discussed above.

Another aspect of the disclosure is an antigen binding protein comprising a heavy chain
sequence having amino acid residues 20 to 466 of the amino acid sequence shown in SEQ ID NO:
100 and a light chain sequence having amino acid residues 20 to 238 of the amino acid sequence

35  shownin SEQ ID NO: 104.
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109 HOL7 RR Human HER3 ECD 3. 27x104 1.95x10-3 5.95x10-8 1D9 H2L2 RR Hunman
HER3 ECD 3. 31 x105 4.44x10-3 1.34 x10-8e-8 1D9 HoL6 RR Human HER3 ECD 6. 94
x105 4. 8™0QeR/081088%x10-9 1D9 H6L3 RR Human HER3 ECD 7. 7BCIAB2013/0883240- 3
3.91x10-9 1D9 H3L6 RR Hurman HER3 ECD 3. 04 x104 2.92x10-3 9.58x10-8

The disclosure also provides an antigen binding protein as described herein comprising
fucosylated glycans.
The disclosure also provides an antigen binding protein as described herein wherein the
fucosylated glycans are selected from the group consisting of G0, G2, GOF, G2F, G1, Man$5, G1F
5 and GIF.
The disclosure also provides an antigen binding protein as described herein comprising
non-fucosylated glycans.
The disclosure also provides an antigen binding protein as described herein wherein the
non-fucosylated glycans are selected from the group consisting of GO, G2, G1 and ManS5.
10 Another aspect of the disclosure is an antigen binding protein comprising a heavy chain
sequence having amino acid residues 20 to 466 of the amino acid sequence shown in SEQ ID NO:
102 and a light chain sequence having amino acid residues 20 to 238 of the amino acid sequence
shown in SEQ ID NO: 104,
Another aspect of the disclosure is an isolated nucleic acid encoding amino acid residues
15 20 to 466 of the amino acid sequence shown in SEQ ID NO: 100.
The disclosure also provides an isolated nucleic comprising the nucleic acid sequence
shown in SEQ ID NO: 101.
Another aspect of the disclosure is an isolated nucleic acid encoding amino acid residues
20 to 238 of the amino acid sequence shown in SEQ ID NO: 104.
20 The disclosure also provides an isolated nucleic acid comprising the nucleic acid
sequence shown in SEQ ID NO: 105.
Another aspect of the disclosure is an isolated nucleic acid encoding amino acid residues
20 to 466 of the amino acid sequence shown in SEQ ID NO: 102.
The disclosure also provides an isolated nucleic acid comprising the nucleic acid
25  sequence shown in SEQ ID NO: 103.
The disclosure also provides a recombinant host cell as described herein wherein the
FUT8 gene encoding alpha-1,6-fucosyltransferase is present.
The disclosure also provides a recombinant host cell as described herein that is a CHOK1
cell. The term CHOK1 includes a parental CHOK1 cell and cells of any cell lines derived from
30  this parental cell line (e.g., by genetic engineering, clonal selection ezc.).
The disclosure also provides a recombinant host cell as described herein wherein the
FUT8 gene encoding alpha- 1,6-fucosyltransferase has been inactivated.
The disclosure also provides a method for the production of an antigen binding protein
comprising the steps of: a) culturing a recombinant host cell comprising an expression vector

35  comprising an isolated nucleic acid encoding an antibody heavy chain as described herein and
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109 HOL9 RR Human HER3 ECD 3. 77x105 0. 0144 3.81x10-8 1D9 H1OL6 RR Human
HER3 ECD 3. 77 x105 7.93x10-3 2.1x10-8 1D9 H2 L6 RR Human HER3 ECD 4. 96 x105
2. 25x10- 3v0.281xB08 1D9 H6 L4 RR Human HER3 ECD 5. 19 x1®ETAISIx105@22
7.89x10-9 1D9 H 6L5 RR Human HER3 ECD 5.4 x105 3. 71x10-3 6.87x10-9

comprising an isolated nucleic acid encoding an antibody light chain as described herein, wherein
the FUT8 gene encoding alpha- 1,6-fucosyltransferase is active in the recombinant host cell; and
b) recovering the antigen binding protein; whereby the antigen binding protein is produced.

The disclosure also provides a method for the production of an antigen binding protein

5  comprising the steps of: a) culturing a recombinant host cell comprising an expression vector
comprising an isolated nucleic acid encoding an antibody heavy chain as described herein and
comprising an isolated nucleic acid encoding an antibody light chain as described herein, wherein
the FUTS gene encoding alpha-1,6-fucosyltransferase has been inactivated in the recombinant
host cell; and b) recovering the antigen binding protein; whereby the antigen binding protein is
10 produced.

The disclosure also provides an antigen binding protein as described herein for use in

treatment of a condition selected from the group consisting of breast cancer, ovarian cancer,

prostate cancer, bladder cancer, pancreatic cancer, skin cancer, gastric cancer and melanoma.

15 EXAMPLES

Example 1
1. SUMMARY

The murine 1D9 antibody (M5.1D9.1F5), the murine 15D5 antibody
20  (MS5.15D5.2A1.1H10), the chimeric 1D9 antibody and the chimeric 15D5 antibody, were
subjected to BIACORE™ analysis for binding to the full-length human HER3 extracellular

domain (ECD) or sub-domains thereof.

2. INTRODUCTION

25 The objective of this example was to determine the affinities of the murine 1D9 antibody,
the murine 15D5 antibody, the chimeric 1D9 antibody and the chimeric 15D5 antibody.
3. METHODS

3.1. Experimental Protocol(s)

Analyses were performed on a BIACORE™ 2000 instrument (SN#33-0901-2420 GE

30  Healthcare) which was tested with a system check and passed prior to preparation of each new
chip. All runs were done at 25°C using HBS-EP (GE Healthcare BR-1006-69 / 5 mM HEPES,
150 mM NaCl, 3.4 mM EDTA, 0.005% surfactant P20, pH 7.4) as run buffer. Mouse monoclonal
antibodies were analysed using rabbit anti-mouse (RAM) IgG (GE Healthcare BR-1008-38)
covalently coupled to a BIACORE™ CMS chip (GE HEalthcare BR-1000-14) by primary amine

35  chemistry (NHS/EDC activated) (GE Healthcare amine coupling kit BR-1000-50). Chimeric and
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1D9 H 6LO0 RR Human HER3 ECD 4. 87 x105 3. 66x10-3 7.51x10-9 1D9 H3L2 RR Human
HER3 ECD 5. 33 x104 3.16x10-3 5.94 x10-8 1D9 H6 L9 RR Human HER3 ECD 6. 65
x105 2. 23w0QoR/B1®8 x10-9 WD 2012/ 031198PCT/ US2011/ 0508322/URadih m5@322
Affinities of the humani zed 15D5 variant antibodi es. Antibody Anal yte ka
(1/'\6) kdhlgn%a{n?ged cK(I):I)n etitor %L&?Jrjafan%ig(%esa\br]etrei atr)lglgilged using anti-human, Fc specific
monoclonal (GE Healthcare BR-1008-39) similarly coupled. Each chip was also prepared with a
reference surface to which no capture reagent antibody is coupled. Sensorgrams for cycles run
with differing analyte concentrations are acquired for kinetic analysis. A cycle consists of
5  capturing the monoclonal on the surface, a short stabilization period with flowing run buffer
followed by binding of a defined concentration of analyte (ECD or sub-domain protein).
Injection of analyte for surface binding (3-4 minutes) yields the association part of curve. This is
followed by buffer only flow (3-4minutes) which allows recording of dissociation data. The cycle
is then finished and injection of capture kit supplied regeneration solution (a mild acidic solution

10 for RAM and 3M MgCl, for anti-human captures) removes the captured antibody/analyte, but
does not significantly affect the capability of the capture antibody to perform another capture of
monoclonal for subsequent cycles.

The general method for affinity analysis is as follows. First, chips were prepared and
tested for reasonance units (RU) captured for several monoclonal antibody concentrations.

15  Kinetic cycles were then run in which monoclonal antibody was captured to a level of
approximately 100RU, analyte protein was allowed to bind then dissociate and the surface was
regenerated to remove all but covalently coupled protein. RAM chips were regenerated with
capture kit supplied 100mM glycine pH1.7 and anti-human chips with capture kit supplied 3M
MgCl. A series of these cycles are run at 6 different concentrations of analyte protein (usually

20 256nM, 128nM, 64nM, 32nM, 16nM and 8nM). Several buffer cycles were run prior to analyte
protein to ensure cycle consistency and in some experiments a buffer cycle is used a “double
reference[.]” Analytes used were human full length HER3 extra cellular domain (ECD), separate
sub-domains of the extracellular portion of human HER3 (D1, D2, D3, D4), or combination
HER3 domain proteins (D1-2 and D2-3). All were human HER3 ECD analytes were expressed

25  and prepared using standard techniques.

During kinetic experiment cycles a mock coupled surface provides a reference which is
subtracted from the specific antibody-analyte RU data in run to eliminate buffer artifacts. Double
referencing was performed for some runs by subtracting a buffer only cycle from analyte
containing cycle data for each concentration in the set of kinetic curves. Resulting curve data are

30  globally fitted to the 1:1 Langmuir model using BIAEVALUATION™ Software (v.3.2).

3.2. Drugs and Materials

A partial list of reagents used in this example follows:
Murine 1D9 aantibody (4.77 mg/ml)
Murine 15D5 antibody (4.23 mg/ml)

35  Chimeric 1D9 antibody

&5



(chi

5D5) Human HER3 ECD 4. 4x104 1.4x10-4 3.19x10-9 Humani zed 15D5 anti body

(H4AL1) Human HER3 ECD 7.49x104 1.96x10-4 2.62x10-9 15D5 H1L3 Human HER3 ECD
3. 44x104 80481131¥81x10-8 15D5 H 2L2 Human HER3 ECD 3. 1PKTA5261107032D- 3

1.28x10-8 15D5 H1 LI

10

15

20

Human HER3 ECD

Chimera 15D5 antibody

All antibodies were formulated and prepared in phosphate buffered saline, pH 7.0.
4. RESULTS

Sensorgrams were generated for each interaction. These were used to evaluate kinetics
using BIAEVALUATION™ software. The run and kinetic parameters, including overall KD are
presented in Table 5 and Table 6 below.

Table 5. Affinities of the murine 1D9 antibody (m1D9) and the chimeric 1D9 antibody (Ch1D9).

Antibody Analyte ka (1/M) kd (1/Ms) KD (nM)
mlD9 ECD 3.55x10° | 2.90x10™ 0.82
m1D9 Domain3 | 2.54x10° | 9.70x10™ 0.38
mlID9 | Domain2-3 | 8.93x10° | 4.21x10™ 0.47
ch1D9 ECD 7.40x10° | 8.11x10™ 1.10
chlD9 | Domain3 | 4.58x10° | 9.06x10™ 0.20

ECD = Full-length human HER3 extracellular domain
Domain # = Human HER3 extracellular domain(s)

Table 6. Affinities of the murine 15D5 antibody (m15D5) and the chimeric 15D5 antibody
(Ch15D5).

Antibody Analyte ka (1/M) kd (1/Ms) KD (nM)
ml5D5 ECD 4.12x10°E+04 | 9.57 x107 2.32
ml5D5 Domain 2 1.76x10° 1.30x10™ 0.07
ml5D5 Domain 1-2 3.45x10° 5.85x107 0.17
ml5D5 Domain 2-3 1.40x10° 8.16x107 0.06
ch15D5 ECD 6.79x10* 5.89x107 0.87
ch15D35 Domain 2 3.82x10° 6.78x107 0.02

ECD = Full-length human HER3 extracellular domain
Domain # = Human HER3 extracellular domain(s)

S. DISCUSSION

The monoclonal murine 1D9 antibody and murine 15D5 antibody were generated against
the human HER3 extracellular domain. The murine 1D9 antibody antibody binds to the full-
length, human HER3 ECD and sub-domain 3 of the human HER3 ECD. The murine 15D5
antibody binds to the full-length, human HER3 ECD and sub-domain 2 of the human HER3 ECD.

Nanomolar and subnanomolar affinities of all antibodies were determined for interaction
with the full-length, human HER3 ECD and select human HER3 ECD sub-domains. Similar
overall affinities (KD) are seen for both the murine 1D9 antibody and the murine 15D5 antibodies
with the murine 1D9 antibody antibody having a faster on (ka) and off rate (kd). The murine
15D5 antibody has been demonstrated to bind to sub-domains 2, 1-2 and 2-3 of the human HER3
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3. 71x104 2.67x10-4 7.19x10-9 15D5 H 3L1 Human HER3 ECD 4. 05x104 1.71x10-4
4.21x10-9 1505 H 2L1 Human HER3 ECD 4. 19x104 3. 65x10-4 8. 7x10-9 15D5 H 3L3
Human HERSOECD/0312®8x104 3. 67x10-4 8. 72x10-9 1505 H 4L3 PFowars2HERS3ELCD

3. 79x104 9. 35x10-4 2.47x10-8 Exanple 5

ECD, but not to sub-domains 1, 3 or 4 by immunoassay and competitive immunocytochemisry.
BIACORE™ analysis shows an augmented affinity for these portions of the HER3 ECD (i.e.,
sub-domains 2, 1-2 and 2-3 of the human HER3 ECD) relative to the full-length, human HER3
ECD (sub-domains 1-4). This effect is seen with all three sub-domain 2 containing human HER3
5  ECD protein constructs (D2, D1-2 and D2-3) and, without wishing to be bound by theory, it is
believed this may be due to a greater accessibility of the epitope within domain 2 in the smaller
sub-domain proteins. Furthermore, without wishing to be bound by theory, it is believed
structural considerations make it likely the murine 15D5 antibody has greater affinity for an open
conformation of the HER3 receptor. This open conformation has been shown to be the state when
10 the receptor is engaging heregulin ligand. The chimeric 15D35 antibody and the chimeric 1D9

antibody retain similar affinity to the parent murine 1D9 antibody and murine 15D5 antibodies.

Example 2

X-ray crystallographic analysis was coupled with i silico modelling to predict the

15  binding interfaces for the murine 1D9 antibody and its variants. These analyses also provided
mechanistic insight into the functional neutralization observed with the murine 1D9 antibody, and
facilitated rational antibody maturation. A high resolution (3.0 A) structure of a complex
comprising a murine 1D9 antibody derived Fab bound to domain IIT of the human HER3 ECD
was established. To do this, domain III of the human HER3 ECD and the murine 1D9 antibody

20  were expressed in CHO cells and purified by affinity chromatography as well as size exclusion
chromatography. The Fab fragment of the murine 1D9 antibody was generated by papain
cleavage using standard methods. The complex comprising a murine 1D9 antibody derived Fab
bound to domain III of the human HER3 ECD was generated by mixing 1:1.2 molar ratio of the
murine 1D9 antibody derived Fab with domain III of the human HER3 ECD. This protein

25  mixture was then concentrated and crystallized using the hanging drop vapor diffusion method.
X-ray diffraction data were collected at the Advanced Photon Source in the Argonne National
Laboratory. Diffraction data were indexed and scaled using HKI.2000 software (HKL Research,
Inc.). The structure was determined by molecular replacement in the program X-PLOR. The
initial molecular replacement solution produced was then subjected to multiple rounds of

30  molecular dynamics refinement in CNS and rebuilding with the program WINCOOT. An atomic
coordinate file for the complex comprising the murine 1D9 derived Fab bound to domain III of
the human HER3 ECD was then produced and the resulting structure was analyzed.

It was determined from this analysis that the epitope on domain III of the human HER3

ECD domain I comprises 1le346, Asn350, Gly351, Asp352, Pro353, Trp354, His355, Lys356,

35  Te357, Pro358 and Ala359 of SEQ ID NO: 66 which can be found in a fragment comprising
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PARATOPE
Amino acid contacts in murine 1D9 (1D9.1F5) antibody VH domain (SEQ ID NO: 44)
and VL domain (SEQ ID NO: 48) (Kabat definition numbering in parentheses)

VL Framework 1: Aspl (1)
VL CDRI1: His31 (27D), Ser32 (27E), Tyr37 (32)
VL CDR3: Gly9%96 (91), Ser97 (92), His98 (93), Val99 (94), Pro100 (95), Trp101 (96)

VH CDRI1:
VH CDR2:
VH CDR3:

Trp33 (33)
Val50 (50), Asp52 (52), AspS5 (54), Tyr57 (56), His59 (58)
Leul00 (96), Alal01 (97), Gly102 (98), Thr103 (99)

Without wishing to be limited by theory it is believed, based on this high resolution

crystal structure, that the murine 1D9 antibody Fab fragment binds exclusively to domain III
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KD (M Humani zed 1D9 anti body Human HER3 ECD 4. 1x105 1. 84x10-3 4.5x10-9
Humani zed 1D9 Fc di sabl ed anti body Human HER3 ECD 2. 71x105 1.22x10-3

4. 49x10- Swbleoevizrwd 109 ACCRETAMABTmM anti body Human HERBCETB23011030382D6
2.33x10-3 2.06x10-9 Humani zed 1D9 POTELLI GENTTm

the human HER3 ECD and covers an epitope that partially overlaps with the heregulin binding
site present in the open conformation of the HER3 ECD. Without wishing to be limited by theory
it is also believed, the murine 1D9 antibody Fab can bind the HER3 ECD when it is in the closed
conformation to sterically preventing the receptor from adopting the extended conformation

5 required for dimerization. The murine 1D9 antibody Fab is belived to produce its effects, in part,
by preventing domain 1 of the human HER3 ECD from adopting the conformation required for
dimerization. It is further believed, without wishing to be limted by theory, that the structural
effects described here contribute to the potent inhibition of HER3 activity produced by the murine
1D9 antibody, and its variants.

10
Example 3

Computational structural modeling of the interaction of the murine 15D5 antibody bound
with the HER3 ECD in the open conformation was performed with Rosetta Dock software
(RosettaCommons.org). The first stage of the algorithm employed by the software, peforms a

15  rigid-body Monte Carlo search as well as translating and rotating the antigen around the surface
of the antibody using residue-scale interaction potentials. An alignment score the directs the
antigen toward the antibody CDR loops. After this low-resolution search, explicit side chains are
added to the protein backbones using a backbone-dependent rotamer packing algorithm. A Monte
Carlo-plus-minimization scheme then efficiently samples a set of local minima in a small region

20  of docking conformation space by simultaneously optimizing the side-chain conformations and
the rigid-body position. The search procedure is repeated from different random starting
orientations to create 10’ structures, which are then ranked using an energy function dominated by
van der Waals interactions, an implicit solvation model and an orientation-dependent hydrogen
bonding potential. The top 1000 decoys passing a score cutoff were retained. To improve the

25  resolution of the side-chain predictions, unbound rotamer conformations were included in the
rotamer library and gradient-based minimization on the side-chain torsion angles were used. The
200 best-scoring decoys at the end of this high-resolution search are clustered on the basis of pair-
wise root mean square deviation (rmsd) using a hierarchical clustering algorithm. Structures
within a 2.5 A clustering threshold are designated as a set, and the lowest-scoring decoy within

30  the set represents the cluster.

The resulting model of the murine 15D5 antibody bound to the human HER3 ECD
predicts this antibody binds the HER3 ECD in the open conformation and creates steric hindrance
near the dimerization arm. Without wishing to be limited by theory, this suggests the murine
15D5 antibody blocks HER3 dimerization.

35
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anti body Human HER3 ECD 1.11x106 2.23x10-3 2.01x10-9 Humani zed 1D9
POTELLI GENTTm anti body Rat HER3 ECD 3. 26x105 1.1x10-3 3.37x10-9 WO
2012/ 0311w6RER/03BA811/ 050322 Table 11. Affinities of thecCmusaniosc22D9 HEL2
Fe di sabl ed anti body for the full-length human HER3 ECD, the full-Ilength
rat HER3 ECD nd full-1ength cynonol gus nonkey HER3 ECD. Anti body Anal yte
ka (1/ Ms) s) KD (M Humani zed 1D9 Fe di sabl ed anti body Human HER3

1. SUMMARY

A series of humanized RR variants of the murine 1D9 antibody and murine 15D5
antibody were generated and expressed using molecular biology techniques. These antibodies
5  were then subjected to BIACORE™ analysis for binding to the full-length human HER3
extracellular domain (ECD).

2. INTRODUCTION

The objective of this example was to determine the affinities of the humanized variants of
the murine 1D9 and 15D5 antibodies.
10 3. METHODS

3.1. Experimental Protocol(s)

3.2. BIACORE™ Analysis

BIACORE™ analysis was used to determine the binding affinity of the humanized

variants of the murine 1D9 antibody and murine 15DS5 antibody generated and expressed using

15  standard molecular biology techniques. The humanized variants were the 1D9 H6L2 RR antibody

(comprising SEQ ID NO: 30 and SEQ ID NO: 57), 1D9 HOL7 RR antibody (comprising SEQ ID

NO: 67 and SEQ ID NO: 85), 1D9 H2L2 RR antibody (comprising SEQ ID NO: 71 and SEQ ID

NO: 57), 1D9 H6L6 RR antibody (comprising SEQ ID NO: 38 and SEQ ID NO: 83), 1D9 H6L3

RR antibody (comprising SEQ ID NO: 30 and SEQ ID NO: 77), 1D9 H3L6 RR antibody

20  (comprising SEQ ID NO: 73 and SEQ ID NO: 83), 1D9 HOL9 RR antibody (comprising SEQ ID

NO: 67 and SEQ ID NO: 87), 1D9 H2L6 RR antibody (comprising SEQ ID NO: 71 and SEQ ID

NO: 83), 1D9 H6L4 RR antibody (comprising SEQ ID NO: 30 and SEQ ID NO: 79), 1D9 H6L5

RR antibody (comprising SEQ ID NO: 30 and SEQ ID NO: 81), 1D9 H6L0 RR antibody

(comprising SEQ ID NO: 30 and SEQ ID NO: 75), 1D9 H3L2 RR antibody (comprising SEQ ID

25  NO: 73 and SEQ ID NO: 57), 1D9 H6L9 RR antibody (comprising SEQ ID NO: 30 and SEQ ID

NO: 87), 15D5 H1L3 antibody (comprising SEQ ID NO: 90 and SEQ 1D NO: 98), 15D5 H2L2

antibody (comprising SEQ ID NO: 92 and SEQ ID NO: 96), 15D5 H1L1 antibody (comprising

SEQ ID NO: 90 and SEQ ID NO: 26), 15D5 H3L1 antibody (comprising SEQ ID NO: 94 and

SEQ ID NO: 26), 15D5 H2L1 antibody (comprising SEQ ID NO: 92 and SEQ ID NO: 26) and

30  the 15D5 H3L3 antibody (comprising SEQ ID NO: 94 and SEQ ID NO: 98). The chimeric 15D5
antibody (ch15D5) was also analyzed.

The binding kinetics of these antibodies for was assessed using a BIACORE™ 3000.

Antibodies were captured on a CM5 biosensor chip to which an immobilized anti-human IgG (Fc

specific) BIACORE™ (GE Healthcare cat# BR-1008-39) monoclonal antibody had been

35  conjugated using supplied coupling buffer (9000 RU). Full-length human HER3 ECD
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Bufoat S0

Table 11 anple 6
2) Capture of the antibody of interest (400 ng/ml);

3) Association of analyte to captured antibody (e.g., HER ECD from 512 nM to 16 nM);

10 4) Dissociation of analyte (e.g., with buffer);
5) BlIAcore Kinetic run cycle steps: buffer, 512nM HER3 ECD, 256nM HER3 ECD, 128nM
HER3 ECD, 64 nM HER3 ECD, 32 nM HER3 ECD and 16nM HER3 ECD. Buffer cycle and
double referencing were performed as described in Example 1; and
5) Regenerate biosensor chips with BIACORE™ optimized buffers.

15 4, RESULTS AND DISCUSSION
Table 8 and Table 9 below show the data obtained and show that the humanized 1D9 RR

antibody (H6L2) and the humanized 15D5 antibody (H4L 1)appeared to have the best affinities for

the full-length, human HER3 ECD of all the humanized antibodies generated relative to the
parental molecules.

20  Table 8. Affinities of the humanized 1D9 RR variant antibodies.

Antibody Analvte ka (1/Ms) kd (1/s) KD (M)
Humanized 1D9
RR antibody | Human HER3 ECD 4.3x10° 1.7x107¢-3 3.96x10”
(H6L2)
1D9 HOL7 RR | Human HER3 ECD | 3.27x10* 1.95x107 5.95x10°
ID9 H2L.2 RR | Human HER3 ECD | 3.31x10’ 4.44x107 1.34 x10%¢-8
1D9 H6L6 RR | Human HER3 ECD | 6.94x10° 4.87x107 7.02x10°
1D9 H6L3 RR | Human HER3 ECD | 7.73x10° 3.02x107 3.91x10°
1D9 H3L6 RR | Human HER3 ECD | 3.04 x10* 2.92x107 9.58x10
1D9 HOL9 RR | Human HER3 ECD | 3.77 x10° 0.0144 3.81x107
1D9 HI0L6 RR | Human HER3 ECD | 3.77 x10° 7.93x107 2.1x10°
1D9 H2 L6 RR | Human HER3 ECD | 4.96 x10° 2.25x10° 4.54x10°
1D9 H6 L4 RR | Human HER3 ECD | 5.19x10° 4.1x107 7.89x10°
1D9 H 6L5 RR | Human HER3 ECD 5.4 x10° 3.71x107 6.87x10°
1D9 H 6L0O RR | Human HER3 ECD | 4.87 x10’ 3.66x107 7.51x10°
1D9 H3L2 RR | Human HER3 ECD | 5.33 x10* 3.16x10° 5.94x10°
1D9 H6 LY RR | Human HER3 ECD | 6.65 x10° 2.23x107 3.35x10°
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3.1 Experimental Protocol(s)
3.2. BIACORE™ Analysis
BIACORE™ analysis was used to determine the binding affinity of the humanized 1D9
antibody, the humanized 1D9 Fc disabled antibody, the humanized 1D9 ACCRETAMAB™
20  antibody and the humanized 1D9 POTELLIGENT™ antibody.

Protein A was immobilised on a CM5 chip by primary amine coupling to a level of ~1300
resonance units (RU’s), humanized antibodies were then captured on this chip. All antibodies
were captured to a similar level (100-200 RU’s). The full-length, human HER3 ECDs was then
passed over the chip at 50nM, 25nM, 12.5nM, 6.25nM, 3.125nM and 1.5625nM for as indicated
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3.3.Drugs and Materials
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in Cancer CelaptbodpsThe anti-HER3 109 and 15D5 antibodies inhibited
heregul in i nduced HER3 phosphorylation in the BxPC3 (Figure 1), CHL-1
(Figure 2), NBEGE GG heHnlid (00 AHes 4aw hBEnAéd 16 FOuEsIE) . and
MCF-7 (Figure 6) cancer cel ant .% constructs, including the
humani edaqmdpwpéempwm%ﬁ?ﬁwa%wﬁedwﬁﬂm121@@ IAGORIST AVABT M

anti body, pehpVedERate QtmbddRhld HEQ: 1%&&1;2 ﬂo%@leﬁ@h%ﬁlaﬁ ek e d. PR Lo O
40.6 ng/m 1C50 val ues, 30as shown in
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ECD epitope bound by the humanized 1D9 antibody and 1ts variants. This indicates a strong

10 likelihood for functional cross reactivity. Consistent with this the humanized 1D9 Fc disabled
antibody was observed to cross-react with the full-length cynomolgus monkey HER3 ECD and
the full-length rat HER3 ECD at a comparable level as assessed by BIACORE™ analysis. See

Table 10 and Table 11 above.

15 Example 6

1. SUMMARY

This example demonstrates the ability of the 1D9 antibodies (e.g., the murine 1D9
antibody and its humanized variants) and 15D5 antibodies (e.g., the murine 15D5 antibody and its
humanized variants) to inhibit heregulin induced HER3 phosphorylation, decrease downstream

20  AKT signalling, act as heterodimerization inhibitors to prevent activated EGFR from
heterodimerizing with HER3, to prevent heregulin induced EGFR-HER3, HER2-HER3 as well as
HER4-HER3 heterodimer formation and to prevent subsequent HER3 phosphorylation.

2. INTRODUCTION

The ability of the 1D9 antibodies (e.g., the murine 1D9 antibody and its humanized
25  wvariants) and 15D5 antibodies (e.g., the murine 15D5 antibody and its humanized variants) to
inhibit heregulin induced HER3 phosphorylation, decrease downstream AKT signalling, act as

heterodimerization inhibitors to prevent activated EGFR from heterodimerizing with HER3, to
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Cells BxPC3 CHL-1 N87 SK-BR-3 BT-474 MCF7 Humani zed 1D9 POTELLI GENTTm
antibody 5.6 28.2 17.5 3.4 n/a n/a Humani zed 1D9 ACCRETAMABTmM anti body 2.6
31.1 9.4 woRorv/@irv8a Humani zed 1D9 anti body 11.6 36.5 PCT/US2011/050322

prevent heregulin induced EGFR-HER3, HER2-HER3 as well as HER4-HER3 heterodimer

formation and to prevent subsequent HER3 phosphorylation were examined.

3. METHODS
3.1. Experimental Preparation(s)
5 The models used in these studies conform to UK standards of animal care, as laid down
by the Home Office.
3.2. Experimental Protocol(s)

3.2.1  Inhibition of Heregulin induced HER3 Receptor Phosphorylation with anti-HER3 mAbs

in Cancer Cell Lines

10 BxPC3, CHL-1, N87, SK-BR-3, BT-474, or MCF-7 cells at approximately 80%

confluency were harvested with trypsin, washed in 10% FBS/media, and resuspended at 3-5 x10°
cells/ml in 10% FBS/media. 100 ul/well was plated into 96 well tissue culture treated flat bottom
plates and incubated overnight at 37°C in a 5% CO, atmosphere. The next day media was
aspirated and replaced with serum free media, and incubated overnight for a serum starve. mAb

15 stocks were then prepped in serum free media, and half log serial dilutions were made. 10 ul of
the mAb stocks were added in duplicate to the 96 well cell plates for 8 point concentration curves
and incubated for 1 hour at 37°C. 10 ul of HRGP1 was added next to a final concentration of 30
or 100 ng/ml and incubated for 15 minutes. Media was aspirated and cells were lysed in cold
lysis buffer containing phosphatase and protease inhibitors, and rocked on ice for 30 minutes.

20  Lysates were used immediately or frozen at -80°C and thawed later on ice for use in the Human
Phospho-ErbB3 ELISA (R&D Systems catalog number DYC1769). The ELISA was conducted
per the manufacturer’s protocol. Data analysis was performed using GRAPHPAD™ PRISM™
software.

3.2.2 Inhibition of Heregulin Induced Akt Phosphorylation with anti-HER3 mAbs in Cancer

25  Cell Lines

BxPC3, CHL-1, N87, SK-BR-3, or BT-474 cells at approximately 80% confluency were

harvested with trypsin, washed in 10% FBS/media, and resuspended at 3-5 x10° cells/ml in 10%
FBS/media. 100 ul/well was plated into 96 well tissue culture treated flat bottom plates and
incubated overnight at 37°C in a 5% CO, atmosphere. The next day media was aspirated and

30  replaced with serum free media, and incubated overnight for a serum starve. The next day mAb
stocks were prepped in serum free media, and half log serial dilutions were made. 10 ul of the
mADb stocks were added in duplicate to the 96 well cell plates for 8 point concentration curves and
incubated for 1 hour at 37°C. 10 ul of HRGB1 was added next to a final concentration of 30 or
100 ng/ml and incubated for 15 minutes. Media was aspirated and cells were lysed in cold lysis

35  buffer containing phosphatase and protease inhibitors, and rocked on ice for 30 minutes. Lysates
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21.8 3.6 n/a n/a Humani zed 1D9 Fe di sabl ed antibody 10.7 39.9 29.7 4.4 n/a
n/a Murine 1D9 anti body 6.8 40.6 20.4 3.2 22.3 10.4 Murine 15D5 anti body
54.1 138.w02812031881 119. 8 59. 26 PCT/US2011/050322
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were used immediately or frozen at -80°C and thawed later on ice for use in the
Human/Mouse/Rat Phospho-Akt (S473) Pan Specific ELISA (R&D Systems catalog number
DYC887B). The ELISA was conducted per the manufacturer’s protocol. Data analysis was
performed using GRAPHPAD™ PRISM™,

3.2.3  Inhibition of Epidermal Growth Factor or Betacellulin induced HER3 Receptor
Phosphorylation with anti-HER3 mAbs in SK-BR-3 Breast Cancer Cells

SK-BR-3 cells were assayed as described in section 3.2.1 of this example (above) for use
in the Human Phospho-ErbB3 ELISA R&D Systems catalog number DY C1769, with the
exception that either epidermal growth factor (EGF) or betacellulin was the activating ligand
instead of heregulin.

3.2.4 Inhibition of Heregulin Induced Heterodimer Formation and HER3 Receptor
Phosphorylation in HER Family Receptor BACMAM™ Transduced CHO Cells

A heterodimerization assay was developed using PerkinElmer ALPHALISA™ assay
technology to examine anti-HER3 mAb mediated inhibition of HER3 receptor phosphorylation by
EGFR, HER2 and HER4 after heregulin-betal stimulation. Reagents were prepared according to
the PerkinElmer protocol. Briefly, a phospho-tyrosine specific mouse mAb (P-Tyr-100 Cell
Signaling Technology catalog #9411 PBS only formulation) was conjugated to ALPHALISA™
acceptor beads (PerkinElmer catalog #6772002). A 10:1 coupling weight ratio was used by
conjugating 1 mg of acceptor beads to 100 ug of antibody for 48 hours. A commercially available
anti-human HER3 antibody (R&D Systems MAB3481) was biotinylated using a 30:1 molar ratio
of biotin to antibody by utilizing 7.6 ul of a 2 mg/ml CHROMALINK™ Biotin 354 (Sulfo NHS,
SoluLinK catalog #B-1007-105) per 100 ug of antibody. Anti-HER3 mAbs were then assessed
by transducing Chinese hamster ovary cells at 3x10° cells/ml overnight with specific
BACMAM™ pairings of EGFR + HER3, HER2 + HER3 and HER4 + HER3 in 96 well plates.
The next day anti-HER3 mAbs were added and incubated for 1 hour at 37°C. Heregulin-1 was
then added to a final concentration of 100 ng/ml and plates were incubated for 30 minutes. Media
was then aspirated and cells were lysed in cold lysis buffer containing phosphatase and protease
inhibitors. Lysates were rocked on ice for 30 minutes and either used immediately or frozen at -
80°C and thawed on ice to perform the ALPHALISA™ assay. 2.5ul of lysate was then added to
10 ul of 2.5 nM biotinylated anti-human ErbB3 antibody (R&D Systems MAB3481) in 384 well
plates and incubated for 1 hour at room temperature. 5 ul/well of a 50 ug/ml phospho-tyrosine
specific mouse mAb (P-Tyr-100 Cell Signaling Technology catalog #9411) was then added and
incubated for 1 hour with shaking in the dark. 12.5 ul/well of an 80 ug/ml preparation of
streptavidin-coated donor beads (PerkinElmer catalog# 6760002) was then added and incubated
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4.2.2 Inhibition of Heregulin induced Akt phosphorylation with anti-HER3
mAbs in cancer cells. 5The anti-HER3 1D9 anti bodi es and 15D5 anti bodi es
decr easedwbereyiliion i nduced AKT phosphoryl ati on i n BxPCBCTRiSgunms03p2 CHL- 1
(Figure 8), N387 (Figure 9), and SK-BR-3 (Figure 10) cancer cells. The nost

potent inhibition of AKT h ho | at | the P ceIIs wher e
Phe’ hurmnftsat Tona i Bubghh Ry TION keI bTTAY Rateus
phospho- Alall &a&rmpslmawetfbn@auhlﬁgamamamlﬁ PRI®MM™g/ M (Table 13). 10Table
13 | nhi bi i ion gf her elg[ul i.E i nduced AKT phosphorylation in BxPC3 breast
cancer ce & anti bodies. Inhibition of Heregulin Induced AKT
phosphoryHamamzdeWiPCﬂrEEJL{d%ERBTMﬁdﬂtlbde(dlm pasopho- AKT ELI SA | C50 Val ues
(ng/ m t| bad | ] D9 POTELLI GENTTm ant i body 22.8
Humani Tﬁ@mﬁ%@%@%%%%@o%ﬁﬁ ¥R zed 109 anti body 24.4
Humani zeleihBQniE@l ldiosatibodd (Bgd mpady 31.6 Murine 1D9 antibody 15.1 Mirine
1505 anti pody. :09 o F disabled antibody (3.713 mg/mi)

Murine 1D9 antibody (M5.1D9.1F5; 4.77 mg/ml)

Murine 15D5 antibody (3.19 mg/ml)

10 Murine I1gG1 isotype control antibody (R&D Systems 500 ug/ml cat# MAB002)
Murine 1gG2b isotype control (R&D Systems 500 ug/ml cat# MAB004)

Human anti-malaria mAb (Human isotype control; 5.74 mg/ml)
Heregulin-B1 (HRGP1; 1.88 mg/ml)
3.4. Data Analysis

15 All data shown in this example represents the average from a minimum of two
experiments. Antibody values were divided by the positive control heregulin treated cell values
and multiplied by 100 to calculate “% of Heregulin Control Phospho HER3” or “% of Heregulin
Control Phospho AKT[.]” The epidermal growth factor or betacellulin positive control treated
cell values were used for comparison in the case of epidermal growth factor or betacellulin treated

20  SK-BR-3 cells. Data from individual experiments was averaged, and GRAPHPAD™ PRISM™
analysis software was used to calculate IC50 values.

4. RESULTS
4.2.1 Inhibition of Heregulin Induced HER3 Receptor Phosphorylation with anti-HER3

Antibodies in Cancer Cells

25 The anti-HER3 1D9 and 15D5 antibodies inhibited heregulin induced HER3
phosphorylation in the BxPC3 (Figure 1), CHL-1 (Figure 2), N87 (Figure 3), SK-BR-3 (Figure 4),
BT-474 (Figure 5), and MCF-7 (Figure 6) cancer cells. All 1D9 antibody constructs, including
the humanized 1D9 POTELLIGENT™ antibody and the humanized ACCRETAMAB™

antibody, showed potent inhibition with IC50 values ranging from 2.5 to 40.6 ng/ml IC50 values,
30  as shown in Table 12.
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antibody
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ACCRETAMAB™ 2.6 31.1 9.4 2.5 n/a n/a
antibody
Humanized 1D9 16 | 365 |218] 36 wa wa
antibody
Humanized 1D9 F¢
disabled antibody 10.7 39.9 | 29.7 44 n/a n/a
Murine 1D9 antibody 6.8 40.6 | 204 3.2 22.3 10.4
Murine 15D5 antibody 54.1 138.2 | 533 19.1 119.8 59.26
4.2.2 Inhibition of Heregulin induced Akt phosphorylation with anti-HER3 mAbs in cancer cells.
5 The anti-HER3 1D9 antibodies and 15D5 antibodies decreased heregulin induced AKT
phosphorylation in BxPC3 (Figure 7), CHL-1 (Figure 8), N87 (Figure 9), and SK-BR-3 (Figure
10) cancer cells. The most potent inhibition of AKT phosphorylation was seen in the BxPC3
cells, where the humanized 1D9 ACCRETAMAB™ antibody inhibited heregulin induced
phospho—AKT formation with an IC50 value of 2.6 ng/ml (Table 13).
10 Table 13. Inhibition of heregulin induced AKT phosphorylation in BxPC3 breast cancer cells
with anti-HER3 antibodies.
Inhibition of Heregulin Induced AKT phosphorylation with anti-HER3 Antibodies
Phosopho-AKT ELISA IC50 Values (ng/ml)
Antibody Cells
BxPC3
Humanized 1D9 POTELLIGENT™ antibody 22.8
Humanized 1D9 ACCRETAMAB™ antibody 10.8
Humanized 1D9 antibody 24.4
Humanized 1D9 Fc disabled antibody 31.6
Murine 1D9 antibody 15.1
Murine 15D5 antibody 60.5
4.2.3 Inhibition of Epidermal Growth Factor and Betacellulin induced HER3 Receptor
Phosphorylation with anti-HER3 mAbs in SK-BR-3 Breast Cancer Cells
15 The anti-HER3 1D9 antibodies and 15D5 antibodies inhibited both epidermal growth

factor and betacellulin induced HER3 phosphorylation in SK-BR-3 breast cancer cells. The 1D9
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4.2.4 Inhibition of Heregulin Induced Heterodimer Formation and HER3 Receptor
Phosphorylation in conbinations of EGFR, HER2 or HER4 with HER3 BACMAM™ Transduced
CHO Cells
10 The anti-HER3 1D9 antibodies and 15D35 antibodies inhibited heregulin induced HER3
phosphorylation in CHO cells co-transduced with the human HER3 receptor and the EGFR,

HER2, or HER4 receptor as indicated. These antibodies were capable of inhibiting heregulin
induced formation of EGFR-HER3, HER2-HER3, or HER4-HER3 heterodimers. 1C50 values are
listed in Table 15.

15  Table 15. Inhibition of heregulin induced human HER3 receptor phosphorylation with anti-HER3

antibodies.
Antibody Phospho-HER3 ALPHALISA™ ELISA IC50 Values (ng/ml)
CHO EGFR+HER3 CHO HER2+HER3 CHO HER4 + HER3
Murine 1D9 855 141.7 129.6
antibody
Murine 15D5 102.8 342.9 140.7
antibody
5. DISCUSSION

The HER3 receptor tyrosine kinase belongs to the human epidermal growth factor

20 receptor family that also includes EGFR (HER1), HER2, and HER4. HER3 binds heregulin
ligand, but is intrinsically kinase dead. It must dimerize with other family members to allow
transphosphorylation of tyrosine residues in its intracellular C-terminal domain. Subsequent
downstream signalling resulting from activated, phosporylated HER3 receptor includes the
PI3K/AKT survival pathway.

25 The data in this example demonstrates the anti-HER3 1D9 antibodies and 15D5
antibodies can inhibit heregulin induced HER3 receptor phosphorylation. Treatment of cancer

cell lines with the 1D9 antibodies prior to heregulin stimulation resulted in complete inhibition of
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25The data in this exanple denonstrates the anti-HER3 1D9 anti bodi es and
15D5 anti bodi es can inhibit heregulin induced HER3 receptor
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prior to heregulin stinulation resulted in conplete inhibition of WO
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T 2 hous PiHEST et g T o G TS BRER 0 1109 4HTE R s oF g Hifanbl g re
HER3 phos phibobyikafot @hibaag OFER 3¢hbdpasrentiocansediffsehd cahdenasl. linRoVImsinkeam AKT
hosphor vyl ati on s. al so decreased, W t D9. anti an 5D5 anti bod
ool mont AR B R ettt Tod TapeMand S Ba R Bt O
her egul i nThuwchie e09 HR3dipha8iaBDE ywhtibb tliedinbid derd@tin dadiee CIORRE hHogsHB yMEbn
si gnal in%guggidernal %%gﬁkg‘tac.or and betacellulin are ligands for EGFR
and cah i FeREE PN t"8d"rer formati on. SK-BR-3 breast cancer
cell's showed aRpidaehatgrowih faftortdmRBetila s ey lydaadd foNEGIE AN tadhdde BGEFR- ei t her
of these i nds, Treat SK-BR-3 cells with 109 i bodi es or
2505 ant bBGRLCHRENET FaRER: SRS bERO e it BENe THBIECRr PR | naucad
10HER3 phpsppiaiyhtaiivden (rEt@uvien citheraifitheld BGFRE lidaalls. TrbitGert DOSIC-BRES cdlisese

ant i bodi es. as. het erodinerjzati. Inhihitors and can prevent .actiyated
A T T R R R T SR R S AT e
speci {0 caHER3 iphdspiiriletbnE S ReHERS] Figtire HERZFhisHiRites Glfiesd it o ditksR3t as
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upon 15het er odirherDY atibedi¢s@nd 1 RegatiddEsspaificateinh®ite SR -HER3HtRER20r HER4
was used he _di izin rtner, .the 1D9_anti bodies and 15D5 ant.i bodi es
o bt oo g T R RS st bt Ao, HETs D" Fes WRrgli e g
Fi gur e 15yvith HERS plud @hig@hesthérfemilyDdcabidr iciiatic 8 traidpholSHoby lamng HERGiuv@sn pr event
heregulin i nduced. het erodi ner formatio Lth se r fam |y nmenbers and
g R oA R AT TR TR STl AR R LS RASH ES R et
anti bodi eginweriag paraiti, kied DOnnse\des add i5M5\wuhiifodica fhibytsd heldpaiie indoed B3 assays
for bindi f these_ mAbs to the, full |ength HE E speci fi ¢ HER3
bomarne. | BisSlonpRR T TR T Reo P dl st N Mot Rt e IPF et er ot s on
assays, | nMasSimdibodsaysnt heRp@mnaduczdlidt@sdiasStaystioawih assayisr fatilyt he
Cross-speci es specifici rine and cynonol ogus nonkey) of these mAbs.
The nuri ngleTEﬁs MR%VSHV%%%%@%WWQ%d 1D9 anti body, the hunmani zed 1D9
POTEL20 GENTTm ant i body and t he humani zed ACCRETAMABTmM anti body were

eval uat edl Thg Zesults showed that both the nurine and hunani zed constructs

of the antf® n 30HER3 1D9 anti bodi es recogni ze human HER3 ECD
full-1ength, asdMuiarRyspecifically to Domain 3 of the HER3 ECD. These mAbs

i nhi bit hereguljn i.nduce nor, gell proliferation in a dose_ dependent
mmnner . Thess HORAREET AR BRIborE: dgRrrisih et euler st TR RERE he
1D9 ant i bediys Jor birdiitee f HERSm ABCte pliecull ichfth HERI3I BN ardipédificHERBO@ymaes] | s. These

S S0 as%gy% %gr_brir?d?n%tof \%egehmm#sr tlo Ql?mol;l%eaﬁ; pr%ﬁferation assays, invasion assays,

internalization assays, and assays for the cross-species specificity (murine and cynomologus
monkey) of these mAbs. The murine 1D9 antibody, the humanized 1D9 antibody, the humanized
1D9 POTELLIGENT™ antibody and the humanized ACCRETAMAB™ antibody were
evaluated. The results showed that both the murine and humanized constructs of the anti-human

30  HER3 1D9 antibodies recognize human HER3 ECD full-length, and bind specifically to Domain
3 of the HER3 ECD. These mAbs inhibit heregulin induced tumor cell proliferation in a dose
dependent manner. These mAbs also inhibit heregulin induced tumor cell invasion. The 1D9
antibodies induce HER3 receptor internalization into tumor cells. These mAbs also cross-react
with murine HER3.

35
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WO 2012/ 031198PCT/ US2011/ 050322 2. | NTRODUCTI ON Thi s exanpl e
summari zes the in vitro profiling which was conducted for the anti-human
HER3 ant iwodne#31198 i ncl udes data for both the nurine 1P@Tarstéiosys?2t he
humani zed 1D9 POTELLI GENTTm anti body and the humani zed ACCRETAMABTM

ant i body. Resumw 5fol |l owi ng assays are described in detail: Full
| ength hufrer—H domai n bi ndi ng, binding on tunor cells,
proliferation, Thie¢asiplysumnfatiedsied i 2@l postiling Rdkich FAS SerBlPp@Ed fot ik tiyti-huthtii ne) .
3. METHOD . 1. HER3 Ful] -1 ength ECD and.Donai n .Bi ndi ng Assa Obj ect i ve:
The ob] CoTEBE TBiooH ey BN BT TSl (B 501
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o cort 1 RIPHBoRES U Socind e e Puneh HERAEED A AT Bneasei at s on
Enhanced badihfantuder Hivgiefeefiae ink asan désisdiyatiohzh fF Lbdys-dpadifidst(@atihgn of the
ant i -HER33anti %drl %o HER3 extracel lul ar domain (ECD) was used. The
DELFI A 15procedtutres—were as follows: white Maxisorp 96-well plates (Nunc

#437796) werRERDBEIEEnmwh EODLIODbAwRIBindifg Adaysm HER- 3 ECD full length or
HER3 Domain |,

LI, 1l and 1V in 0.1M carbonate buyffer pH over ni ght at
4G These pl at GUeiiFe THE UK Ui BRE CHBSRH RIEOHEE DHHEPHE&dPInt | {1 0. #3753
| ot #J 0L 21034 FLLITEN TR ahtiboypirdddmsansuped MY A0CREDAMABIVaLtitolly edd &nt i - HER3
ant i bodi es di din rkin El mer #4002-0010 Assay Buffer from [l (or
ToGugy ) Feth stia i o Aop SR e Wt H AT Aot
di | ULI ?ngbigld%uifﬁﬂl@lthE}[mmmd?Hd to Ehe pl/\zjt;a. These sa{rpl es were
i ncubated for 2. hours ro rature e on a shaker .or
overnignt at. 4Rioooan il et sy HEETEREAhRD 0124
| ot 326- 94©the #Ahti-HBR3 &ftibddidsQ0 GIER3 2Or@LINL)r dofmainUECBpeisadedthe OBLFBA | gG 2nd
anti body (Mallac #1244-330 5Quqg/m , e at 1:4 000, di ion for purified
At i bOtH e BOBHES 55550 19 R A pomdp e St ANt At ao Rk P hour a
{oom t ggpemp(ﬁlvgﬁleof 1@@1@%%%%%@@&@r4{@&ﬂéﬁnmm F ]{IIdns-I‘blri]ﬁ(D.eM pl us 0.05%

ween- rkin - a m e washer oW ng
bach ant | BB RTEAT ShoGTBH A0k, TPepReoh cOuera S HRaB RO el on
(Per ki n Ebeietifit 247532 QD280 7ay detd nta hytridona sipemaaht, bowapdrdipeitttiERe. The
A N e st R T A R
as euR®pi 0.0T@OHNLShPBK swwBinlsamples with a feidhih 51 3 Hilgiohie(1000/demDAst idlke s
Bngt h HERS PR L POeRRee BRI 1 hoom P aperubs bt B bt f o
bi ndi ng obr dvemighustisne BB eEhiflaboaiouieh. shibkly 28 DEHEDY #AD-0bD4 lot 32604 ul |
| engt h HER3 ECD. t I .. Fiqu 9 denon te ific
bi ndi ng of" ?Sﬁgp h@%a@ﬁ?ﬁ@@%&%@%ﬁlr%%‘rﬁ é}ﬁﬁnglbodv%%ﬁﬁcﬁgziégﬁ% | engt h
HER3 ECD anmg/ndER3 aDo#gd(dilukibn for Wi h2tddib GEPLIYIUSRK k() 50R2ARedingur e 20
B 2RSS M SR 25,100 ACCTRTAMGE ot Doy o
speci fic boswditwegna0 (PdikinBlii@ 4@ W01 DRona BICTERY™ patctvehd: tllowligrgéth HER3 ECD
la:In gu:,_l ERgl?%q{lgg(liynin(I:ulblafionSs?e%. BOQH\I‘VQI ojf%)EL@Lg léﬁhealn(gé%ientlzsloglggr? (P]ér%{in Elln%y 52e44_21%5)and

was added for 5 minutes at room temperature. The plate was then read on the VICTOR™ 1420

plate reader using the europium time-resolved fluorometry (TRF) protocol. Antibody binding
30  was recorded as europium counts per well.

Results: Figure 17 demonstrates specific binding of the murine 1D9 antibody
(M5.1D9.1F5) to both the full length HER3 ECD and to HER3 Domain III. Figure 18
demonstrates specific binding of the murine 15D5 antibody (M5.15D5.2A1.1H10) to both the full
length HER3 ECD and to HER3 Domain II. Figure 19 demonstrates specific binding of the

35  humanized 1D9 POTELLIGENT™ antibody to the full length HER3 ECD and HER3 Domain III.
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5Concl usi ons: The murine 1D9 anti body (M. 1D9. 1F5) specifically binds to
both the full length HER3 ECD and to HER3 Domain Il1. The nurine 15D5

ant i body WOBIRABHI9RAL. 1H10) specifically binds to both trheuseéi/osesayt h HER3
ECD and to HER3 Domain I1. The humani zed 1D9 POTELLI GENTTm anti body
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goat anti 1DPBSTELYIGENT*U hntibofaspeeigcdligbaidatoand &gl 1€dyBGHRE BYD and HER3

E?ﬁfasag%:_?hu%??g@gg umamzﬁ?tt@?ggz%ﬁyéﬂ% Iafltgb%ﬁgffi(?@%%ém Ifdgﬁ’eog Hl‘at have

been poev leﬁgﬂi HERS(H(EBdﬂﬂd{HRBdeﬂMn }ﬂERalertﬁﬁlemaar1D9\maﬁlﬁ>d§1@i@efﬁcm¢y B‘nhdaw) the

wer o adao BT B baRP AR phBRE T g ¥ mrolh Pt e gy a0 1

i ncubat edFfgare 230 m nutes on ice. The cells were washed one time with 1 n
of staining buffer and the appropriate 30secondary anti body was then added
to the appropriates tubes. The cells were again incubated for 30 m nutes on
i ce in the2datkHaineh HERH Awatsided Baiddo Hembis Oaeeiactli inds AOS o dvidietry @8kdys wer e

analy donaFCSCA Olm fl.ow c Anal ysi s
was p forned Q@eﬁ&el\ﬁgdﬁtﬁ{&ﬁ%wlg%?ﬁo@&roéﬂﬁ@%P%@gH@g?ﬁ%%ﬁ%c‘,]l ences.
Cel | popuh@hdnanscenedidingedhchrdidiond td 8 MBR Tpossive tdeliscat t er and hi st ograns of
35fl uorescent intensities were generated. WD 2012/ 031198PCT/ US2011/ 050322
Resul ts: The hi'*¢¥56¢ians for antibody binding to each cell Iine denonstrate
speci fi c bAaoSiBageof PBRE.1WBEAI @ ed saditihaHER3 mMAbs by the shift to the right
fromthels r.ol tibo i sto m The nurine 1D9 anti body
(MB. 1D9. 1P8Y %%ﬁnd ﬁlﬁﬂﬁég%%@@s@egd%i MCF7 hunan breast cancer cells
and BX(PC3 hurran pantlugatirad DYrmtibadel | S. See Fi gure 22. The 5 humani zed 1D9
anti body, the hurran ed .l ant dy and the humani zed 1D9
POTELLI GENTTm anti b S}‘a%ffel lt@mlgr %% ressed on CHL-1 human
nmel anoma cel I's and Bxh&@dzdumerrqiaicieanie snibmly cel |'s. See Figure 23.
Concl usions: The murine 1D9 anti F5 ecogni zed human
HER3 expressed by goﬁﬂ%ﬁmﬁﬁﬁé%@ﬂxc%nc%q}ta%ﬁq”& 1%2@% mean pancreatic
tunmor cells. Goat anti-human IgG ALEXAFLUOR647™ — Invitrogen (A21445)

25  Cell Lines: CHLI1, BxPC3

Methods: 5x10° cells, from cell lines that have been previously screened for the HER3
receptor, were added to flow cytometry tubes. Dose response concentrations of each antibody to
be tested were added to the appropriate tubes. The cells and antibodies were incubated for 30
minutes on ice. The cells were washed one time with 1 ml of staining buffer and the appropriate

30  secondary antibody was then added to the appropriates tubes. The cells were again incubated for

30 minutes on ice in the dark and then washed and resuspended in FACS buffer. Cells were
analyzed on a FACSCANTO™ flow cytometer.

Data Analysis: Analysis was performed using the FACSDIVA™ software developed by
BD Biosciences. Cell populations were gated using forward vs side scatter and histograms of

35  fluorescent intensities were generated.
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10 See Figure 22. The humani zed 1D9 anti body, the humani zed 1D9
ACCRETAMABTmM ant i body and t he hunmani zed 1D9 POTELLI GENTTm anti body al |
recogni zewbunexy3HBR3 expressed on the CHL-1 (nel anonm) &0/ UB2ATCHS0322
(pancreatic) human cancer ceII lines. See Figure 23. 3. 3 Inhi biti on of
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t he anti - biwgag of ERBuniZcd) axdi-BER 8 &iA bk Bijlthlalshlftheﬂaegighﬂffm the k3typnetmaed cel |

proliferation in either the 7 Or l.i ne ts: Co Iete
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(M. 1 ri nti bod ni .z ant i body
25Hunenhi zE‘dl‘ dA@%ﬁﬁ@Eﬁ%@‘ﬁh‘lﬁlﬁ?gﬁo@% %@%E%tﬁéﬁ% L) t i body
Cel | Tit enD9BONBDEIREBNTOE Ghtiboety &IEbdundPhdhanf e RA éx@fbss%ﬂSE.SCH(LMTH@ma-n nRip0Rga
4000. lis Je\,ﬁ &%gg"ﬁ@xl% of. Ix104ucg%,jE (Slj/ of either the MCF7 or the
BxPC3 cel el h BPIREPYC R € N dfEd & Fach wel | of a flat-bottoned
96-wel | pl at e Concamk-erie: madtica DSQAGEHIIA(VF.MD. 1E%aﬁedoumeaaghizieaﬁmba{ ed

over ni ght 37C. The I a was renoved and ed with serumfr e RPM .
TOLE of BRER e B, D! B o et - SN roga P HPE 051 ne
appr opl i ak& Pigird 32. TH@umaitizdaatioastituad, tiehdngnized €D ACGRETAMABTM adfitddpour at
37C. 30Ong/ of here T dded ,t each the h zed
ant| body  ERHET ptEes b BO R mOHRE o HlSe et in PR PEP<C 0 ¢ he
condi ti OnSHEI,Sle(@lelalﬂoma)HERBxBM(pﬁpNﬂatla)Slﬁl&Mﬁ canI&’t&eIBﬁﬁHsaE&SFlg\ﬁé e3.i ncubat ed for
72 hours g f T

2012/ 031198P&kPitien sk Horsaua daduecd lumor Coll BrojijCration with RUODOL G on t he
ENVI S O\ITHhr%iﬁBﬂMdcédCabehBaader and the data anal yzed in M crosoft

EXCELTM The data was hed per.cent f her.eqgul i duced growt h
ver sub> ant | bod) PEEHEAD FRPIBHE | RBLlTieat PHBp oGRS al&lba%%afl iRy
prol i feratfp duded célmpiifameaod @ chidr @gWICH7 byBA®ICE kelt s SMCF7 cel | s

(appr oxi mat el Y o4 00/2 However, there was a limted response in the BxPC3
cells

Complete Media: RPMI, 10% FBS, glutamine
Cell lines: MCF7
20 BxPC3 - ATCC

Antibodies: Murine 15D5 antibody (M5.15D5.2A1.1H10)
Murine 1D9 antibody (M5.1D9.1F5)
Murine 24HS5 antibody (M5.24HS5.C2)
Humanized 1D9 antibody
25 Humanized 1D9 ACCRETAMAB™ antibody
Humanized 1D9 POTELLIGENT™ antibody
Cell Titer 96 Non-Radioactive Cell Proliferation Assay (MTT) — Promega G4000.
Method: 1x10° or 1x10* cells/well of either the MCF7 or the BxPC3 cell lines,
respectively, were added to each well of a flat-bottomed 96-well plate in complete media
30  containing 10% serum and incubated overnight at 37°C. The media was removed and replaced
with serum-free RPMI. 10l of each antibody to be screened was added in quadruplicate to the
appropriate wells. The antibodies and cells were incubated for one hour at 37°C. 30ng/ml of
heregulin-1f was added to each well. For the humanized antibody experiments, 100 ng/ml
heregulin was used for comparability to the conditions used in p-HER3 and pAkt assays. The
35  plates were incubated for 72 hours at 37°C. Proliferation was determined using a MTT kit by
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(approximately 10% . The nurine 15D5 anti body (M. 15D5. 2A1. 1H10) and nuri ne
1D9 anti body (M. 1D9. 1F5), both inhibited the heregulin-113 i nduced MCF7
cel | prolwbepetizorys The nurine 15D5 anti body (M. 15D5. 2ARCTAIS2@)/0503A2 mur i ne
1D9 anti body (M. 1D9. 1F5) actually inhibited BxPC3 proliferation below the

| evel of cells alone. The humani zed, 1 AMABTM ant | body
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chel ati ng® @8?%&/?%%5(9% %Hﬁ’&?‘ﬁﬁg'sn.se?ﬂg}l@ %urﬁvgi ﬁ%r‘f%’s'quench 25buf f er
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account foer BhibAGoNTumdCatliwasioCel | s that mgrated were | abeled with

{1 uor escance. ( FES I PaplERuRE of T skibaat Csregar Lo yurabfiiie st
for each amnbbiiedyuldashisit tindectlibyyvatibeafRirbet@ilintsti@ulag@t ype control anti body
and nultiplied 00 to obtain the "% Contrgl . in i.on" val ue.

rosults:  The: nilad Rt bty meviednsbmeegied bREBRI e BB wie i boay
and the 3behimie invasdmesagnBXPOA yelBIWerd shhivbtd greBXRBEGSHER2|and, Ny akben by 40%
The murine 1 ti bo 12/03119 US2011/.05032 ) )

(NG, 1505, SHATTTHD] REMoa) T RAFGPONE TGy ASTGHOBy B Phe 100
ant i body TibighbDQULFREXPNulbhtasidn hegaypicatalegle numbasitos 09K 2 BacfISeXFCur e 27.
Concl usions: The nurjne 1D9_ anti bod Mb., 1D9..1F5), the imeric.1D9

ant 1 body B ERcErEHT aPyA R R T S o AT Oy o 0 U on. see
Fi gure 27fladh3vith \BIRBENEI oficlitiag addiur (B A) A anisinb adiis Aat waddy with gbtheRn Tunor
Cells use, ceptor. lL.nternalization jecti.ve: To.determ ne
T ang® of DU U + Aannn) et el Sttt Slos wnenplur A S RETbA RIS he HERD
recept or upeRudpemidi HORPNREAGE N Sontdifibt ad ABSH gr KK htelrmilIRBSe 1D PR BSA) the. 1%

sodi um az !olscggy. Antibodies were incubated with cells for 1 hour at 37°C prior to addition to the upper wells

of the invasion plate. The bottom wells contained RPMI medium + 10% non-heat inactivated
FBS. One column of bottom wells did, however, receive RPMI without FBS to account for

30  random migration. Cells that migrated were labeled with calcein-am and the bottom chamber
read on a VICTOR™ 1V plate reader. The fluorescence (RFU) represents the amount of cells that
migrated. The RFU for each antibody was divided by the RFU for the isotype control antibody
and multiplied by 100 to obtain the “% Control invasion” value.

Results: The murine 1D9 antibody (M5.1D9.1F5), the chimeric 1D9 antibody and the
35  chimeric 15D5 antibody all inhibited BXPC3 cell invasion by 40%. The murine 15D35 antibody
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Anti bodi es: 1 gGL control - R&D Systens MABOO2 | g&b control - R&D Systens
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Fi gur &0 28Staining buffeilCPBS| L% 8B4, 0.Theoditkhiavige 1505 anti body (M. 15D5. 2A1. 1H10)

T A R e SR

Cross-Reacts w th MyG26oidoR3 R&D MitenzeviABomar Cel | s

2012/ 031198PCT/ US20 /05 o) termine if any of the
anti - human HER3 ant %’S‘B? 853%2@83%‘13'&433?{)3%\91\@] r@ﬂgnﬁé% positive cell

i ne. Reagents: HEI‘KCS(9&2fnﬁ§1IhI) PBS, 0.2% BSA, 0.1% sodi um azi de

5Ant i F di es: EGFR- HOI%CI %g 4478%y wﬁg? /mﬁ)gsm ence AHO1011 HERS3 -
Upstat® 05-471 Miri h&8"1% Gani He anti body (Mb. 1D9. 1F5)
Secondary antibodies:
PE goat anti-mouse 1gG (H+L) — Caltag Laboratories M30004-4
Goat anti-human [gG ALEXAFLUORG647™ — Invitrogen A21445
Method: 100 pl of 5x10° cells/ml were added to flow cytometry tubes containing 10pg of
20  anti-HER3 antibodies. Each antibody was added in duplicate. One tube of each antibody was
incubated on ice, while the other tube was at 37°C. After 2 hours, the cells were washed with 1ml
of staining buffer and counter stained with PE-labelled goat anti-mouse secondary antibody for 30
minutes. Following an additional wash with 1 ml of staining buffer, the cells were analyzed on a
FACSCANTO™ cytometer. Data analysis was performed using FACSDIVA™ software,
25  developed by BD Biosciences. Cell populations were gated using forward versus side scatter and
histograms of fluorescent intensities were generated.

Results: The murine 15D5 antibody (M5.15D5.2A1.1H10) and humanized 1D9 antibody
were screened for the internalization of the HER3 receptor on CHL-1 cells. After incubation at
37°C, the antibodies was not detected which indicated the receptor was not on the cell surface.

30  See Figure 28.

Conclusions: The murine 15D5 antibody (M5.15D5.2A1.1H10) and humanized 1D9

antibody caused internalization of the HER3 receptor on binding to the receptor. See Figure 28.

3.6 _The Murine 1D9 antibody Cross-Reacts with Murine HER3 on Murine Tumor Cells
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10Murine 24H5 anti body (Mb.24H5.C2) Cell Lines:B16 Bl 6F10 ZENONTM | abel i ng
kits: Mowuse IgGL PE - Invitrogen Z25021 15Mouse 1 gGlL APC - Invitrogen
Z25051 Mowieeoi2g@Rt98APC - | nvitrogen Z25151 Met hod: Commecgitskéig/osnsat | abl e
anti - human EG-FR and HER2 anti bodi es were provided. A commercially avail able
HER3 anti body represented by the provider to ni.zes human HER3 was

b ovi ded The HRFRE" Tsasemies boue HaammunrhEERTREaS T8 s

muri ne 24hlorigdAapR3 padive cdblingdH5. C2) anti bodi es were al so provi ded. These
ant i bodi es vverg | abel ed with either PE or APC using the ZENONTM | abel i ng
kits (Invitrogeffif¢"6x106 B16, or B16F10, nurine nel anoma cells were added
to fl ow cyAoR®uffyr:t BB®.1eBBA| Mi%goditia akiabel ed anti-HER3 anti bodies. Cells
and an§ei bgdi.eﬁ. wereE'bﬁguEat ed fgr m nutes on ice in the dark, washed and
r esuspend@dii4iEacs T EIOSCIRSF (14 e then anal yzed on a FACSCANTOTm f| ow
cytoneter. Data anaHgsls Biasicdepetdmyimed usi ng FACSDI VATM sof t war e,

devel oped by BD Bi OEIT%B ngﬁé. II7 popul ati ons were gated using forward vs.
side scatter and hi gr_ 2505¢ lor escent intensities were gener at ed.
Resul ts: The conmer viugihé ysmavaikiball e EGFR, HER2 and HER3 anti bodi es di d not
recogni ze these recept.or n th i ne |I's surface (data not shown). The
muri ne 15D5 anti bod ,u“PﬁZD%P]itbﬂ@(%h%nﬁ%gody (M6. 1D9. 1F5), and the muri ne
24H5 amti body (Mb. 28tdoinEHMdbdyr(BGRgABZXRY HER3 on the surface of B16 and
B16F10 cells.. See Figure 29. Concl usi ons: The nurine 15D5 anti body,
the nuri ngelibé‘esanti ngy (M. 1D9. 1F5), and the murine 24H5 anti body

(Mb. 24H5. C2) cross Besdd With nmurine HER3. See Figure 29. WO

2012/ 0311 11/050322 Exanple 8 1.SUMMARY Mouse nodel s of human
cancer haggﬁgﬁyﬁﬁ%n@r@?vel y utilized in the preclinical setting to
5denonstrate the i nMousdga@t PEVilhyitr@den d@¥02aNt | - cancer drugs. In the present
study, . nouse anti - nal .anti ies (mMAbs) were evaluated in a
mouselSyngenei c pum%?@ag%kgﬁﬁ?‘ﬁfrf’%ﬁgggﬁl and in several human xenogr aft
nodel s to est abl i shvaaid igGeyAROd Iprifr@ch Z2zis1| ead candi dates for further
devel opne applicable to I n clini tri . 7BL/6 mce.were given a
Sl o1 PRk PGy Sl b on o PR s g SR artifing:

col oni zat t@MmértialhsallAbgHBR 2 ntidbdywepra@uicd By the pHBr A o i homad HERAIT | ne
1D9 anti bod adm ni st er.ed 50 mg/ kg.i.p. on 5 ng/ i..p. on
ays 7 andeopiet TS aRncs e R »ditsay Sty is s BIE S wibha s
(p<0.2®1) antidodyumgs. Weisgin) antitodist weky alse providad. | ThHese dntiBodiddayerelBbgeaistithE1t6Erl O

| nj ecti oy MILLAS AP AR hcRl A0 AN BLG S & 0B, Sk lerefiRhomhzat on

melanoma cells were added to flow cytometry tubes containing the labeled anti-HER3 antibodies.

Cells and antibodies were incubated for 30 minutes on ice in the dark, washed and resuspended in
FACS buffer. Cells were then analyzed on a FACSCANTO™ flow cytometer. Data analysis was
25  performed using FACSDIVA™ goftware, developed by BD Biosciences. Cell populations were
gated using forward vs. side scatter and histograms of fluorescent intensities were generated.
Results: The commercially available EGFR, HER2 and HER3 antibodies did not
recognize these receptors on the murine cells surface (data not shown). The murine 15D5
antibody, the murine 1D9 antibody (M5.1D9.1F5), and the murine 24HS antibody (M5.24H5.C2)
30  all recognized HER3 on the surface of B16 and B16F10 cells. See Figure 29.
Conclusions: The murine 15D5 antibody, the murine 1D9 antibody (M5.1D9.1F5), and
the murine 24H5 antibody (M5.24H5.C2) cross react with murine HER3. See Figure 29.

106



into the lung (p<0.05), however the | ower dose reginen of 25 and 5 ny/ kg,
i.p. had greater 15activity conpared to the 50/25 ng/ kg dose regi nen. Both
nouse 1DOwearnd122BDB8MAbs wer e subsequently eval uat ed i n PemageaEfiososeziel s to
assess activity against human tunors. Mouse anti-HER3 mAbs del ayed
growt h of advanced HER3+ human xenografts inplanted into CB-17 SCI D m ce.
Tw ce weekly treatment with nmurine 1D9 anti body or nurine 15D5 anti body at

0.5 to 108x#mpikeg, i.p., resulted in dose-dependent and statistically
significant Zoggggigggs (p<0.001 at > 5nmg/kg) in CHL-1 nel anoma tunor
growt h. Sim -ty was observed agai nst BxPC3 pancreatic tunor growth

post subcut anedisssd hMgleRIT Alih@rtahddr EBe bdenStdehdivalCwrilizid tIhtectihic SR #69) .

The 1 anti bodi es and 15D5. antIi bodi es, [{‘g&ai e% si?eni ficant and. R

dose- depefdEHE THRTE I YUV RC G E)UFHCPHEUEH 1 ST ARSHE: REREGMAHERfodel

at doses man@idngl dnfibsvids (habd veraFvkigat2dnp<BoulddFhgenvrpammanry colsrmiocaed 1D9 RR
anti body and .t he. humani zed 1D9 Al TANABTmM ant i body .ha ignj.ficant and
Squal |y pOBSEICEAP T PR HoREE BPO o sh AN O RGO T e DT 1 he
subcut ane e Surtheddco1bHiadnd pipticBYRCRuxana@ical tialgodel s, 50 nmg/ kg of chineric
1D9 anti body or ni.zed 1505 anti body.cause Lgni ficant inhibition of

ST B350

tunor growth u (MSORTLRY BV et INHOUEEE BB melires oo mgkg
humani & e d pdlE@ndjRc @Anizdhod i thdhione aitlaoswighouf dnGaMER Y PAD t8Qhnt bMuribhé aDSi ent

effect on t r growh .in_the, subcutaneou XPC3.npdel. Differences in the
Gt st on Bt ARl o0 B LR R o e s B T TGRS ot i on
(}.eh, ChBﬂ@UU&ﬁFﬁthﬁw@daEggﬁamt&dmﬁmﬁ@ﬁomoagﬂﬁmg%wgﬁﬁ%eﬁ@hghﬁm&ﬁeifiCgcy
of the genetjc i neer e S i_nst. tunor. gr.o was . denonstr at ed.
%0 20727655 Tt B Eag L FkGis SeRn Bs R nd ) TR oAl Pt S R R bay 1o
RR ant i bothyo tht hag (p«oas), hesleviDBe ASCREEANMABIsiITL S ballymgapd.pt hed freani zed 1D9
POTELL)] GENTTm ant i bady .i e NCl-N37 .gastric nod i ndi ed activity of
Che olhanhu T weagal e Bobs el Bial e a AuE pRedos' s | iR eRpR e L1
t hi s st udyubsdutitReviadenih atnogfaftuian iteeckssidtisitynmaoe! rah nankd. bodi es wer e
eval uated for ti-tu acti vj ai ns dva HER3+ human, xenografts,
o . L TR s T A e o BB R il e OB RS o
syngenei cinjilntairia Y B 0l STiDzaic¢. OTwit®aedklysdathgenreliis @ubhSFI0antied dgroo mariael | s
was i nclu in elimn eval.uatiqns.to assess act,ivi.ty of .the nurine
o et al 16185 el Sl Pt GG e of B EISER RaBfr s B L e )
The n2@lel decasd (p40.00hases5:18E/kg)i it SHConheaamniagublt gévaidahdar ativanwasl care, as
ice. .The hu raft tunmor nodel wer e

por 1 or med TR & SERUR ISP P BTy 1 G 3 it KRB GR S O Tt of y
15- 20 gr antice(Jec@niacz Shgtipana, IN). Mce were 10-12 weeks old at the tinme
periormed in 618 Hes B HN BB Gt B e E G A R PrER L. 20g.
tumor activity in the CHL-1 melanoma xenograft model at doses ranging from 5 to 50 mg/kg
25  (p<0.001). Moreover, humanized 1D9 RR antibody and the humanized 1D9 RR
ACCRETAMAB™ antibody had significant and equally potent activity at doses of 5, 25 and 50
mg/kg (p<0.001).
In the subcutaneous and orthotopic BxPC3 xenograft models, 50 mg/kg of chimeric 1D9
antibody or humanized 15D5 antibody caused significant inhibition of tumor growth up until
30  study termination (p<0.001), while 50 mg/kg humanized 1D9 RR antibody showed a significant
(p<0.001) but transient effect on tumor growth in the subcutancous BxPC3 model. Differences in
the duration of growth inhibition is likely due to study-to-study variation (i.e., characteristics of
implanted BxPC3 fragment), nevertheless efficacy of the genetically engineered mAbs against

tumor growth was demonstrated.
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Mouse (B16F10), and human (BxPC3, NCI N37 and CHL-1) tunor cell lines were
obtained froma cell repository. 203.2. Experinental Protocol (s) 3.2.1.
Mouse BloFOQONEI3arSMa Syngenei ¢ Model C57BL/ 6 f emalrasediecmsose? e
injected i.v. with 2x105 B16F10 cells. Muse anti-HER3 antibodies or

i sotype controls re adm n stered | a 5 ng/ on Day 3, and
subsequently a ?g'e gyalugtipao Q’@“‘ﬁamﬁed %%?D"&%lb gyaﬁﬁ hTTalggeéjtlﬁ%gunor cel |

i njecti onAcGEIEEAMAB@Isﬁt{HDGIy amc Kﬁﬂanz@angemrELah}Hm)TMmoaﬁ[mm NScered i.v.
on Day 3 nj ect S ni.zed on 20 and | ungs

i vest ad P BEl ] Ge LB UDA s Tt Bh bt TR B Rg e
Xenograftz.l\/bdeINTRODUCTmL 1 cells (5x105 to 5x106 ) in MATRI GELTm were

i njected subcuta peously i.nt f s of | D mce
t unor Xenogr af t's E ]rgété‘ élal%ﬁﬁﬁ?{z‘?}?)lloﬁ %?ZG%%‘%%@"H%W&W es\/%ﬁir%evlagﬁ%m zed
i nt o t her apeawi-tunof i@ adaitstadirhmeed HEngh@m)xeﬁog@hfadm M- emen@nd, i - HER3

mAb i t t 100
HOTIIE: o R o gac N R e S S B S

gr IO\ll\lt h.  Tusmy Ithsd BNOK \Wmeimdmb Eﬂgtvxh? %Mdmh@rdmml lbbf @dgﬂfﬁﬁlk EQ/asWrsli zkb;ﬁiﬁ;{’kb[m
callipers, and t s were cal cul ated using the follow ng
formul a: (e TP??TW)antl"Hﬁégﬂ‘%y was 35term nated when nean tunor vol une
of isotdypg conmEiHGDEeeded 1000 mB8 WO 2012/ 031198PCT/ US2011/ 050322
3.2.3. Hun B Pca Pan enogr aft Model : Subcut aneous and Orthot opic
| mpl ant at Forn—DBxXH %296 mouse) were injected s.c. into CB-17 SCID
m ce that servehe msaaﬂmaafﬁ theBx$eBestcdnform REBK ktagdaetil RO inifhicareywri&d dokdani zed
when tum)é)ésj r%]f%(:h; voI umes of 800 -1000 nmB; tunors were then harvested
and di vi dBYMPRBCPMeR tunor fragments. Freshly 5harvested BxPC3 t uror

fr agrrent s wer ETthPﬁﬂnﬁllﬁbceld)gEa.ﬂQumbﬂ‘lh(ﬁdeI h@didslvasdpepforeicih pigeinick Biddemalt OBt iTe

ortho del , ments were surgically i Iant into th ncreas of
Cect ol ont Seltbge weidh HGRT SR sy pbnist P Ve e es IPARRES  mean
vol une of okQt th2 AmEaBstudyi iti€ativdl @hé andaiFicaed dovhiatidnan@petiidyGvag petpmed =6
m ce per grou ated with anti-HERS3 r isotype controls. Doses
of 0.5 togfdﬁpgﬁﬁg‘gﬁg%@a W‘é%w?lgal%apméﬂlilvwéﬁ&(subcut aneous 10i npl ant
nodel ) or i.v. Moﬁfet(h(bﬁﬂlm and NphaanBxPAISIC] N§ Vel CHe-§ fuedt edl Ihieceerser ved as
the contr Oltalgedotu(Pm acell rteposr[ory(‘:]r owt h.
20 3.2. Experimental Protocol(s)
3.2.1. Mouse B16F10 Melanoma Syngeneic Model
C57BL/6 female mice were injected i.v. with 2x10° B16F10 cells. Mouse anti-HER3

antibodies or isotype controls were administered 1.p. at 50 or 25 mg/kg on Day 3, and
subsequently at 25 or 5 mg/kg i.p. on Days 7 and 11 post tumor cell injection. GEMZAR™
25  (NDC 0002-7502-01; gemcitabine) was administered i.v. on Day 3 post injection. Animals were
euthanized on Day 20 and lungs harvested for wet weight measurements.
3.2.2. Human CHL-1 Melanoma Xenograft Model
CHL-1 cells (5x10° to 5x10%) in MATRIGEL™ were injected subcutancously (s.c.) into

the flanks of CB-17 SCID mice. Once tumor xenografts reached mean volume of 80-120 mm®,
30  mice were randomized into therapeutic groups (n=6 mice per group) and administered anti-HER3
mAbs or isotype controls. Doses of 0.5 to 100 mg/kg were given twice weekly, i.p. Vehicle-
treated mice served as the control group for tumor growth.
Tumor width (W) and length (L) were measured weekly with manual callipers, and tumor
volumes (V) were calculated using the following formula: V = 1/2(LxW?). The study was

35  terminated when mean tumor volume of isotype control exceeded 1000 mm”.
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Tunmor vol une was neasured weekly with manual callipers as described above.
In the orthotopic nodel, tunors were neasured by ultrasound, and the vol une
det er m nesousizg1®sVl SUAL SONI CS VEVOTM 770 i nage anal y®C3/UGsyaitam32453. 2. 4.
Human NCI - N87 Gastric Xenograft Model NCl - N87 cells were inplanted

into the glhtflan or . il : ells. per ni nal Junor
f r agment s2¥ o8¢ TS YRR —g@—@—@%wflank

of 10- 12 WeekBQ]P@B <fe<ﬂ§(5|m1@6nﬁom)e&re ﬂijeetaa ﬁteriﬁtothfv SAIDSeicambt servElER3 mMAbs vvas

initiated when t r xe ts reached vol ume of 5

ey 20, politieRy FHER iR BraE b9 gH warE s G g abrem f00 ©
engi neer ed 0am iny’ HER3rs m%EBthMﬂﬁlr\leﬁtbd aralt(ﬁsdddﬂﬁiﬁtﬁ 3tnuiratmxefugicad tf&esn@ac hed nmean
vol ume, of . 80- 1 Ea 15 ost nspl an r. vol ume
wns ehou PR DR AR et mRger ok by breciioy o g
Mat eri al Sorthotoplc modeAmﬁagméﬂWeramrglbﬂ@i iRplantdd intshé ypercaostrécddigntused in this
study are |ist |n t he f ow, 25Al so included |€%$Q$ abbreV|ated
nomencl ature ¢ P‘ﬁ‘%rdxeﬁ%grr Sﬁ) re,& Hlenélﬁ’foeﬁ??al?egén%P’ PGP Y alé pr epar ed
i n phosphate rhidlfélfn%@dlt(ﬂﬁél’amuc Prolupk. (056 hide p&@sdupPand MBed with anti-HER3 mAbs
2012/031198PCT/USZQélG%gOB 5Ta3&§ %& Anti-HER3. mAb (alternative
desi gnat i S YRESOUHERY 40 GPEMEke B Ca tEiea KECkOE hRASWRETHEPEd exanpl es
Mur i n& 1D9npazﬁft hbdﬂ)’or(ﬂ\@(oﬂtﬁlﬂoﬂll:ﬁnpldr@fﬁg&)l) Rlobf | Mibated @niddoby ed i thdaghyrol
(Mb. 15D5. 2A g‘}%li% n1L5D5 Chineric 1D9 antibody (1gGl) ChlD9 Humani zed 15D5
anti body FW Himani zed 109 RR anti body (H6L2; IgGl)

Tumor volume was measured weekly with manual callipers as described above. In the

orthotopic model, tumors were measured by ultrasound, and the volume determined using a
VISUAL SONICS VEVO™ 770 image analysis system.
15  3.2.4. Human NCI-N87 Gastric Xenograft Model

NCI-N87 cells were implanted into the right flank of donor mice at ~1x10° cells per
animal. Tumor fragments were collected from donor mice and implanted s.c. into the flank of 10-
12 week old recipient mice. Treatment with mouse anti- HER3 mAbs was initiated when tumor
xenografts reached a mean volume of 50-80 mm’, or on Day 29 post fragment implantation.
20  Treatment with the genetically engineered anti-HER3 mAbs was initiated when tumor xenografts
reached mean volume of 80-100° mm, or Day 15 post transplantation.
Tumor volume was measured with manual callipers as described above.

3.3. Drugs and Materials

Anti-HER3 antibodies and isotype controls used in this study are listed in the table below.
25 Also included is the abbreviated nomenclature contained herein. All antibodies were formulated

and prepared in phosphate buffered saline, pH 7.0, for dosing.
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hi1D9 RR wt Humani zed 1D9 RR POTELLI GENTTm anti body (H6L2; 1gGl) hliD9 RR

Potellig
| sot ype

ent Humani zed 1D9 RR ACCRETAMABTmM (H6L2; 1gGl) HID9 RR Accretamab
Gvotznls1198buse 1 gd ; MOPC21 N A Mouse |1gd; Tl Be¥/uskAibaseze | g&2b;

6Xx Hs NNA Human 1gd; a-malaria NVA Human 1gd; a-factor X NA 3.4.Data

Anal ysi s
control

ANOVA W
with Dun
sof tware

10

15

5G oup nean and standard error of nean were determ ned for the
and treatnent groups. Data were graphed and anal yzed usi ng 2-\Way
t maBond erroni post test for human xenograft nodels or 1-Way Anova

NRhli-FERPMAbL €St T Of Nbmenddi&anSyndenei ¢ nodel ( GRAPHPADTM PRI SMI'm
(a\ItelL:ﬂa-tive designation; Example 8 and other
Isotype) selected examples
Murine 1D9 antibody ml1D9
(M5.1D9.1F5; 1gG2b)

Murine 15D5 antibody ml5D5
(M5.15D5.2A1; 1gG1)

Chimeric 1D9 antibody Ch1D9

(IgG1)

Humanized 15D5 antibody | h15D5

(IgG1)

Humanized 1D9 RR h1D9 RR wt
antibody (H6L2; IgG1)

Humanized 1D9 RR h1D9 RR Potelligent
POTELLIGENT™

antibody (H6L2; IgG1)

Humanized 1D9 RR H1D9 RR Accretamab
ACCRETAMAB™ (H6L.2;

1gG1)

Isotype Controls

Mouse IgG1; MOPC21 N/A

Mouse IgG1; TIB-9 N/A

Mouse IgG2b; 6x His N/A

Human IgG1; a-malaria N/A

Human IgG1; a-factor X N/A

3.4. Data Analysis

Group mean and standard error of mean were determined for the control and treatment
groups. Data were graphed and analyzed using 2-Way ANOVA with Bonferroni post test for
human xenograft models or 1-Way Anova with Dunnett’s post test for the mouse syngeneic
model (GRAPHPAD™ PRISM™ software, v.5).

4. RESULTS
4.1. In Vivo Efficacy of Mouse Anti-HER3 mAbs

The murine 1D9 antibody and the murine 15D5 antibody, were evaluated in a mouse
syngeneic model, and in several human xenograft models to demonstrate efficacy against tumor
cell growth.

4.1.1. Mouse B16F10 Melanoma Syngeneic Model

Treatment with anti-HER3 murine 1D9 antibody decreased B16F10 tumor colonization in
the lung of CS7BL/6 mice. The 50/25 mg/kg group had a significant decrease in lung weight
compared to the isotype control group (p<0.01) (Figure 30). Treatment with the murine 15D5
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4. RESULTS 10 4.1.1n Vivo Efficacy of Muse Anti-HER3 mAbs The
murine 1D9 anti body and the nurine 15D5 anti body, were evaluated in a nouse
syngenei cwogndelo31®ad i n several hunman xenograft nodel s POTAS2OINSEI3AL €
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Human CHLinlvaXeuwsagriabtandMadalo models, further engineering was employed to enhance antibody

dependent cellular cytotoxicity (ADCC) and complement dependent cytotoxicity (CDC) attributes
of the IgG1 mAb (humanized 1D9 RR ACCRETAMAB™ antibody), or CDC only (humanized

25 1D9 RR POTELLIGENT™ antibody). Below is a summary of the activity of the various
antibodies in the human xenograft models.

4.2.1. Human CHL-1 Xenograft Model

CB-17 SCID mice administered chimeric 1D9 antibody at 5 to 50 mg/kg i.p., twice
weekly, had dose-dependent decreases in CHL-1 tumor growth compared to the isotype control
30  group. On Day 24 post implantation, the decrease was statistically significant in the 25 and 50
mg/kg groups (p<0.05) and on Day 27 post implantation significant decreases were observed in
all treatment groups (p<0.001) (Figure 38). Similar findings were observed in the humanized
15D5 antibody treatment groups (Figure 39).
The humanized H1D9 RR antibody, humanized HID9 RR ACCRETAMAB™ antibody
35  and humanized HID9 RR POTELLIGENT™ antibody were evaluated in the CHL-1 xenograft
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30  demonstrate the in vivo activity of new anti-cancer drugs. In the present study, mouse anti-HER3

n Iilc_h_

monoclonal mAbs were evaluated in a mouse syngeneic pulmonary colonization model and in
several human xenograft models to establish activity and prioritize lead candidates for further
development applicable to human clinical trials.

Mouse anti-HER3 mAbs caused a significant reduction in mouse B16F10 tumor cell

35  colonization in the lungs of C57BL/6 mice. The effective dose regimen of murine 1D9 antibody
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was demonstrated.

Finally, evaluation of the humanized 1D9 RR antibody, the humanized 1D9 RR
ACCRETAMAB™ antibody and the humanized 1D9 RR POTELLIGENT™ antibody in the
20  NCI-N87 gastric model indicated some activity of the enhanced mAbs compared to activity
against CHL-1 melanoma xenografts.

6. CONCLUSION

Therapy with murine parental and/or humanized HER3 monoclonal antibodies, dosed
twice weekly at concentrations ranging from 0.5 to 100 mg/kg, was able to delay growth of
25  established HER3+ human tumors in CHL-1 melanoma and BxPC3 pancreatic human xenograft

models.

Example 9
1. SUMMARY

30 Both antibody dependent cell-mediated cytotoxicity (ADCC) assays as well as
complement-mediated cytotoxicity (CDC) assays were used to evaluate the functionality of the
wild-type anti-HER3 antibodies as well as the enhanced versions of these antibodies.

This example describes the in-vitro assays used to access the functionality of the wild-

type and enhanced versions of the antibodies. These assays used a variety of HER3 expressing
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conpl ement - medi at ed cytotoxicity (CDC) assays were used to evaluate the
functionality of the wild-type anti-HER3 anti bodies as well as the enhanced
ver si ons wb 20tease198nt | bodi es. Thi s exanpl e descri lpe3/ush@1i0m0322 t r o
assays used to access the functionality of the wild-type and enhanced

versions Qf the antibodie ese ass use vari et HER3 expressi ng
V0 20157 0FtiESE eI Bt ABE L BT TBds B4 (s e B RA TR | £y of

t he anti badliticn@f bériyderhdns oit ‘@ffg@dr” ad1d té Hamafeahd fan¢tiohdl M tda@nad he tah o iR f
conplenen2231+gﬁéé§ééﬁi%¥§elIs to evaluate the functional Fc region of the
anti body These exanpl es show t he increased
functional i ty/ pRéseaeynpek shdie tnhiresBIuRtiontIaneettnanbf hodhesiEryer the
non- enhanced "wld-ty anti body. 3. METHODS 3. 1. Experi mental

Pr eparat i ﬁ%&ced@nﬁb& rqvaethealpnfaﬁbwe@f viy-tyre” 2antibetti body Dependent

Cel | - Medi agted 'qn citv 10Purified human peripheral bl ood nononucl ear
cells were profifed as effector cells in these ADCC assays. Briefly, human
whol e bl oad, PEkmﬁmﬁmﬂlﬂﬂEﬁmsmﬂiuntheparln was purified using density

gr adi ent §2par?hkﬁ%eﬁﬁﬂﬁ5%£#§f tubes (UNI - SEPMAXTm from Accurate Surgi cal
and ScienTiftic ese purified perlpheral blood nononucl ear cells were

t hen washéd.land recﬁﬂ'MLu—a°fa€EW¢1 pedividierigityPhenol Red + 10% FBS (1 x

107 C% |'s/ f?tﬁrlﬁed"_ﬁ ﬁﬂgraljol&g)mon&ﬁlc-ggtece C@fo(f'?%g aQEffé?:%'ceﬂs [Fthg I'ls

(HER3 BACMAMIm t rans uce EK293 MSRIT or CHL-1 were then
Wi t h eur opDGifA dseys. usreeflyshunzan gpdioleddd oid scollqued wﬂmd@mdeﬂarmevvhssp@epd/wgas a

hi gh HER%%W §r§cﬁi>1f%97pﬁﬁhlmé Mfug %Heg gg&pﬁ%h ?xjnl A2 cuthtb ¥&Qic@Sind

| ow expr essi ng i ne. T'ese oaded target ce were resuspended with
RVPI 1640 vartttﬁehtTIPtmeﬁed:teedlpherm%optBsn@meab@%wee teg fvathed 288ever al

anti - HE%S&E&{chPﬁ'@mﬁ%@M{tmk bﬁen}ﬁ\ﬁ{e? 51513)??% N Q73 RGnMe! e Wl% f.tom

pl ate. Europium | oaded target cel were then adde to'the
pl at elxzont hft HEK@TGSWM’G%WVG caRd(HERS et a Mat! t@%ﬂ@d@@%"mmmf @0--hi nut es.

Fol | owi ng, g%eﬂ‘!dﬁﬂ@d@m'tﬂ’% Q)?u ]agpaygyt %\ﬁlg ! Tfl)eftra?lgdfu@&ic%ﬁs &?‘Jehﬁ X\’er e

added to t ate and return to e i ncubator for an d|t|ona hour s.
The neas ul‘nehnﬁlﬁtR3 okprspagictll tngwhile thy §H§ lyeeds teayerd jagel loguexpisysingegelVinpig

25ul/wel | Tl RUBGRIAALABHS ORISR REIAL TR AlnoR ﬁ%ﬁol%@&‘ﬂl banEsab ki ng it
into a 96- mef maxi Sorp plate contalning 100ul/ wel DELFI ATM enhancenent

sol uti on. xEbk¢lbing a f|ve m nute incubation at roomtenperature, the plate

was then read §§Je{'&9aﬁd %b(}’ gs%ﬂ&.}l%[l?@&@%ﬁecﬂﬁto% ValdiaGuntl AR pRY plate
ease

reader. Any europiumre sed target cells into the surroundi ng
super nat aftropiga lbadecjftametmll@: [QtSyIXWwagvetﬁea@mdé@ 1pio tiid plase eanteaming antibedy, anfhe

val ues ar g, Gonver {-ed ahct%% d‘(’ﬁrf&%@fmlﬁtﬂé‘sc 'FBh&mhg’ﬁﬁs%o% t§9ﬂh&%§%Mﬁ
GRAPHPADTM PRI SMI'm sof t war e "as Eerc ysSi sTvs anti concentration. The

f or mul a ugkdfeptor cellaversladdddrigthpe fl r%lp*e%t tpithe lwb@@rdﬁt fm atdghtlmeé 2 hogrs.
Cyt ot oxi cirf, meas&t@ﬁ@tﬁ k%&?@kelﬁ%&@%med%MEﬁm%uﬁ@elﬁgﬁﬁﬂer&tgnQﬁom

(NBX|nun1Re ease) - nt aneous Rel ease
this experlmental plate and transferring it into a 96-well maxisorp plate containing 100ul/well of

DELFIA™ enhancement solution. Following a five minute incubation at room temperature, the
plate was then read using time-resolved fluorescence on a Wallac VICTOR™ V plate reader.
Any europium released from lysed target cells into the surrounding supernatant (cell cytotoxicity)
was measured as fluorescent units. The values are converted into percent specific-lysis and

30  plotted using GRAPHPAD™ PRISM™ software as percent lysis vs antibody concentration. The

formula used for calculating percent specific cytotoxicity was:

% Cytotoxicity = (Experimental Release) — (Spontaneous Release) x 100

(Maximum Release) — (Spontanecous Release)

35
114



35 WO 2012/ 031198PCT/ US2011/ 050322 Control wells: A 1% sol ution of
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wel |l's contained target cells without effector cells in order to neasure the
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prior to ugbfigmadedarget cells in the ADCC assay. 10Monkey bl ood: Density
gradi ent separation buffer (FlCOLL iluted 10% (v/v) with PBS
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bl 60d v SR SCHOTraSE st Sk 15 BEDLsrLc Rereifidrizovdiem e « hose
studi es 1Egonéudture flagk WdmeSTrapidamedshedfevani fimts, alrleade@wh 260 §rend uiependent
Cytotoxicityv experinments were performed with a hHER3 BACVAMIM

. .TIh
transduceff t?@?%"ﬁ%“ﬂﬁl—’é&?(ﬁcéﬁ Y line used as the target. Briefly, these
cel I sigwver e tr anedkgatddmDienstl) @yadicdt sepadtionduffs: (BICBTO pwg dDiYee CORoI(¥IVIT175

culture fla The herent cells re then renmoved fromthe 2Qfl| asks

Coi g ey BEEPES o MR S0 P e by SRl e bp gy

cel | s/ 50upéripatrul H16ddayrapdbytesvefféctaplcalse | mredi at el y added 25ul/wel | of
anti - human HE mAbs, and i ncubated at,. 37C and 5% | r 30 m nuies.

R0 ot e R S PSR e iss Mo BBk Bie Do RS ocHEMTm
(final 20%pniadloadeaadoktfinédadeepablisheniradbcdl. athe nadéels t92a ubhtse duaies 37C and 5%
co2 f ddi tiygnal 2 hgu&sﬁ}ﬂ An assessnent of cell viability was carried

an
out by adfiY™BYTrRgHer FER- GLOrm to each well with gentle nixing
usi ng a nmpkpi channelomplo@tnt DEpendphtdlyertn@styt hen read for | um nescence signal

on a Wallac VICTORTm V pl ate reader (vja | v&. increased signal).
S5 Drugs and NETGFSTEENEHTEACTERS SAERANERY 30 NBIRL) TEUHORBr DU RS
BACVAMIM MISRAL telNinelnsddea kHchaagt € BHATy, id Qe 02w driRrdftilcéd L 80T MOStog ral Kolid2 84
Separ ation es, A r at urgical & Scientific #UN-10 Europi.um Fl uka
4207126 38081 O E- 03T LUDIBoaTOATEP Sybay ten remorel HOhe
20  flasks using TrypLE and washed several times before plating at 1x105 cells/50ul/well into a 96-
well plate. Immediately added 25ul/well of anti-human HER3 mAbs and incubated at 37°C and

5% CO, for 30 minutes. Following this incubation, 20ul/well of rabbit complement from
CALBIOCHEM™ (final 20%) was added to the experimental plate and incubated at 37°C and 5%
CO, for an additional 2 hours. An assessment of cell viability was carried out by adding 100ul of
25  CELLTITER-GLO™ to ecach well with gentle mixing using a multichannel pipet. The plate was
then read for luminescence signal on a Wallac VICTOR™ V plate reader (viable cells have
increased signal).
3.3. Drugs and Materials
Human HER3 BACMAM™
30  Monkey (cynomolgus) HER3 BACMAM™
FICOLL™ GE Healthcare #17-1440-02
TRITON X-100™ Sigma #T9284
Separation tubes Accurate Surgical & Scientific #UN-10
Europium Fluka #207128
35  96-well round-bottom plates Costar #3799)
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ant i body HamﬁlﬁfﬁdrIWIRamlsabldd fmibodyal cul ating the EC50 val ues. 4. RESULTS
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i nst ancesHumhrhﬁedhmmalEﬂMMQBlﬁ@aﬂibS@bl ed anti body, the hurmani zed 1D9
POTELL] GENTTm ACCRETAMABTmM ant i body are shown in
Fi gur eg 487 4Ng" %&?gé%ﬂl%&gi@ﬁtsm@ re obtained usi ng HER3 BACMVAMIM

t r ansducedohipka8a cogldiocasMrargetdocel | s and human peri pheral bl ood

| ynmphocyt ols ceII gure 48). This experinental set-up was

si mul tanegggﬁl@%‘c@% drey }Gﬁlgji ICHL-1 cells as the target cell popul ation
with the sanelAwvranERBlenefohgioh 8400ca0lE (Figure 49). These results clearly

showed bogg thﬁ gcreased potency and increased maxi mum | ysis obtained with
t he enhang: as conpared with the wld-type (non-enhanced)

ant i boaly. GRAPHRaDTe SRISN™0 frahie &ds fidedm @lotaypoafiglysis ManlsaytitoBl

(peri pheral bl ood Iy hocyt say which eval uated the humani zed
1D9 anti bEUyeYRHEHT &8”&%“‘%2%@%@?&2 in sone instances), the humanized
1D9 Fc di gabl edeautTdody, the humani zed 1D9 POTELLI GENTTm anti body and

humani zed4J[D9 A@ETANABTm anti body are shown in Figure 50 to Figure 53.
These rests i ned usi ng HER3 BACMAMImM t r ansduced HEK293 cells as

t ar get ceI | s ambke @yﬂ@n&h@e@frmaihmhﬁﬂam hboathsiay Mphocyilesedate Rini@otor cells

condubt eq' HEPR e B feaip kg BRSO GuP e e Bra T P rREEL e

cynonol og u&bE’ﬁL tiefhbmaiigdd 1¢E|P|CSTHLEJI@]EN'ETN521UB@I§} aﬁdlllihrEdngzlddl eD83) . These results

clearly s the increased encye Jncreased maximuim | ysi
bt ai nd OLL R RS NARUAHS R bou P B B i B e e T bRt
( non- enhangediERNBALGIW™SBansduced HEK293 cells as target cells and human peripheral blood

lymphocytes as effector cells (Figure 48). This experimental set-up was simultancously

20 conducted using CHL-1 cells as the target cell population with the same human PBL effector cells
(Figure 49). These results clearly showed both the increased potency and increased maximum
lysis obtained with the enhanced antibodies as compared with the wild-type (non-enhanced)
antibody.

The results obtained from a cynomolgus monkey PBL (peripheral blood lymphocyte)

25  ADCC assay which evaluated the humanized 1D9 antibody (identified as HZ1D9 or H6L2 in
some instances), the humanized 1D9 Fc disabled antibody, the humanized 1D9
POTELLIGENT™ antibody and humanized 1D9 ACCRETAMAB™ antibody are shown in
Figure 50 to Figure 53. These results were obtained using HER3 BACMAM™ transduced
HEK?293 cells as target cells and cynomolgus peripheral blood lymphocytes as effector cells

30  (Figure 50 and Figure 51). This experimental set-up was simultaneously conducted using CHL-1
cells as the target cell population with the same cynomologus PBL effector cells (Figure 52 and
and Figure 53). These results clearly showed both the increased potency and increased maximum
lysis obtained with the enhanced antibodies as compared with the wild-type (non-enhanced)
antibody.

35
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ADCC/ abC rectivity. Al though differences were 20seen across individual
human donors (hi us low specific lysis), the "Fc-enhanced" anti bodies
consi sten%—y—%ﬂgﬁéﬁ{@her potency than the parental w ld-type anti body.
The cynonol gusThS featk prescm@ldIhedakmomirhoived: S “Kcenpinoéd versioheofahd ect or ceI | s

Summary. UL ERIDRATERL B 150 RPN oS DAy e 1 Warmani zed 25

1D9 POT ELh&rﬁﬁmamamowbnﬁmmmmﬁhboﬂp)rsﬁm 1ﬁpﬁ@ecamdcu%ﬁ)@ﬂ$cﬁ1£ﬁnﬂbu®ct ionality

res 10 1. SUMVARY 30The 5 ant i bod

e DEEE Yl o5 Aol s e P P BB B PR R R Dommi n 1
extracel | mdsays. MRGiwandgionttgediy 6eh hngIRaDceme@t:DC) almbs (ADCChbhdian@sR heen
shown to bind .well \Mthbthfroze I’FYB.|Inf1 &raffln enbedded
AN R T AR AR R R BB AR T

2012/ 031198PCTThiS20ikih/cGEOG2211 ata IsNIRGDUCT W may be seen Thehuiahipoguldbb

tibody (.Mb. 2A1..1H10 alid t otential use a
Compani on aBiaRt A o5 abubel R PERK S pb el %ﬁ?ouiﬁﬁf%%ie&ﬁ@ﬁ%ﬁr
di agnpt i scewattbd ilkyviduss Randn@lohah (hig'mlemls fow spaﬁﬂi(ﬂm@ thieftc-sryncedi ni cal | y

benefit from an ant.i-HE ocl onal 0 Th monmAb
S R 8 e N S S e e A S
expr essi otyrosRls eftdcs scll daei allodethirto pmﬁ&u&; effen@t adlls 'frbﬁ thd‘btc&ﬂBrhbr)kejZ)sf t heir

HERS rec egé[lr?gr us%c)l( Blraegsross ?0x101ty study.

In summary, both the humanized 1D9 ACCRETAMAB™ antibody and the humanized
25 1D9 POTELLIGENT™ antibody showed improved ADCC and ADCC/CDC functionality

(respectively).

Example 10
1. SUMMARY

30 The murine 15D5 antibody (M5.15D5.2A1.1H10) is a murine anti-HER3 antibody which

binds the Domain II extracellular region of the human HER3 receptor. This antibody has been
shown to bind well with both frozen and formalin-fixed paraffin embedded (FFPE) cancerous

human tissues via immunohistochemistry.
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This exanple will outline sone of the key experinents used to help validate
the 10specificity of the nmurine 15D5 anti body (M. 15D5. 2A1. 1H10). The
experi merwe 20r/w3hi98 exanple will exam ne the i munor eacPCYiusgoiansn322
specificity of the nurine 15D5 anti body (M. 15D5. 2A1. 1H10) anti body to HER3
and other HER fam |y nmenbers (e.g., HERL, HER2 and HER4). This exanple
describes results from i mmunohi stochem stry on frozen and formalin-fixed
par af fi n- enbedderRODESUERYy | mMunocyt ochemi stry of the four HER fanmily

Tommet it on s TS s SER ARt e PR T s R aREC S B ety ®liRe wa |

| ysat es aadnmuronﬁiagﬁbs{ﬂEBB aﬁé{stsﬂhaﬁ ef HER&EX[d&EﬁBn NTHie@n@asion JiagddbdKd% be3. 1.

EXPERI MENTAL PR PARA |VEiN| L PROIL S 03.2.1.
Vst er BP%’%{ & qL”P%/ }’I%We(flgllc E%ene lt£ﬂ? %tlg%l(m%@Fﬁgﬁwibg dy
t r ansducecheiapy. I‘TTH'dEBﬂapaﬂﬂERﬂAb H&zRBe Qsl'ed l‘dﬁf%mm%fdlﬁﬁfb azitagibﬁ@s tddidnphdici ty of

i nfection at . 37C a S harvested
usi g ver SENE durtr o ERcatior wilrer e b Reg Ser g g enrt
excl usi onegkakioh.ng After washing the cell suspensions with 10nm s of PBS,

3x107 cells were collected and placed into |.mMl 25 Rl PA |1 ysi s sol ution
A onk R Pa 1o fis S D ] Ty e Py entd e g ol g dBig, o e
hal t po ot gasiicinhéhithd tarine. 15D bstibodeOas. 83D 00 MES 0f. TE expdrin@xBdn fhdrex@mpte nut es,

centrifuged, and.t er nat.ant s st.ored at 4C.
The. cel | RgLaraueE BREHERILY bRt YRR PRt RIS SR eauci ng agent
and t hen heauﬁnis 2401, mm)ﬁmibodﬁtommaaaothéﬂﬁm fa B thdhghetsde. . IERY SHIFREY Aidur e,

t he | ysat re.plac into a 30 ASHRE and spun for es, at
14000 ¢ pRERIR i RAREE e P T OR et DTy Bigtgng Sugal e
Bi s-Tri s pehffiarehbelded tissophdimsacytbde@lstrovf e ﬂilEHERSz&mty’rﬁém&rﬁs (eThelERepar at ed

pr ot ej ns nsf to nitrocel.lul ose and then |nc bat e ver ni ght

o th K b BERT SR g e S SO e 3 bt i RPN £ oct ed
t o ei t her WdkiBh, bldthngof cHERSat@randHmR#ict aIBR3exmepiddirsiomaihecgacded for 5 hours at
room terrpgr_%ﬁgghi s was followed by WD 2012/031198PCT/ US2011/ 050322

i ncubati o = conj ugat ed secondary antibodies for 1 hour. The blots
were then3yij EKBERMEINBALBHEBARAG?@N’M ODYSSEYTM i mage anal yzer instrunent.
3.2.2, 1 ( ) éhe Murine 15D5 Antibody 200pl of a
Iysate pr epar€d o SUSPefts =-of 3x107 cell/m, as described above, was
5conb2hed3yiit hWe@dﬂlBlf)tsbhHermaﬁmlnMeilﬁ)% ant i body (I\/B 15D5. 2A1. 1H10) and

ant | gon- ant | boNyRRRIEAl W N Csot e B EG R £ S B S

resin (1061D0 nfuépilicitysd uftyon anel) fone2trasted Qwintl 5%gedd IRacindeliling wholiardshour s at

room ter’rper ature on rotati devi ¢ A r | pl tates were rvest ed
et T P S B T B R R BB e R B Rk R A G R o o
was then washedhd @Urudpemsiss with h0hRlof BIRRI3RA) kelfsfvedte cheaemzpﬁlpdeéﬂ infbembas hed

b stiml & BEAEN Pa @%?ﬁ@%‘@fﬁﬁ@&eﬁa&i&%@%ﬁ%ﬁﬁr? ReGhir 8 ne.

sanpl es ahalf3Ocask ﬁﬂhﬂﬁtom Mhils @Bepardfi dneias alich @vitéxgd fdne nianp), estrifogedand then i ce,

they were centrif 0 1,000xg) for 1 mnute. These sanpl es
wer e thenS"IPSI%tél&tSr%ﬁg'saie%&ere g"if{)féﬁ(q ane of HER3 antigen, |Qul/lane of HER
fam |y BACMAMIThd ¢etingeisc @ere idak@iaal WBRLDS kangad iesfeand rd@idiht hgmeanlismihn CHL- 1

e oSSl 30 20N PRSP BB S5 G !

i ncubzd ed Qi SR BDDBRTYEMdispunl fyr 2maiutea bl 1@ oampm HER3yqateh Wﬁlreyhdm‘klmd(:d?&ﬁ Syst em

The bl of & e tgn YrEtPr B kiR a-D3ekelh VRS RFTRGE Tl yzor

I NSt r umenkeparated proteins were transferred to nitrocellulose and then incubated overnight with a block

solution containing 0.1% Tween-20. Primary antibodies directed to either HER1, HER2, HER3

or HER4 family members were added for 5 hours at room temperature. This was followed by
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203. 2. 3. I mmunocytochem stry of Her Fam |y Menbers HEK293 MSRI |

cells were transduced wth Her3 BACMAMImM at 100 noi for 24hrs at 37C and 5%
Cx2. Cel Iwowerzén3ttsen harvested using TrypLE, cells werePcoorst@d/osnsd2 washed
usi ng PBS. A suspension of 0.5x106 cells/m in PBS was then prepared and

100ul of thi,s .suspensi on was added taq, cytaspi.n fugnels with attache
o aseoptrou iR Bl s R whpod I hut I ettt Beft RS uce
cell spot ugyd BI-0ORY 60YRFPY CEikdage andlyrdesstwme. dried in a bi ol ogi cal hood
over ni ght3 ie}/gi 1h 10g LeTngnat Uihs acehone for 2 minutes the

fol | ow ng=@=s- AL ERRS eSO IRGY jos wer e wr apped i n Saran
wrap and st or edogd ofa2Q&teitpated FRa0Y sub@hsibMPBROE teall/Mil,Ag d&Stvibedlabele swaer e

renoved from.t he .-20C freezer., | owed .t mte rature .30and
i ece i i 0 AR e S5 MY S RTes LR IO RAE M BEAR ' P o
hydr ophobatct°0an kir@stidgQievisd. alhidh Bgnbikld thlemtivar etipbdaeetipich tvith TBE bf {ctitdds
buffered saline + 0.05% TWEEN- 20Tm). to hydrate for .10 m nutes a added to
Phe. o ot el PRATR A1 o ol O30 ai HEraEd st bl e paRy bt

ant i body- atasorh Fegnppfatui@snya @aktihd @oliee - WaGurRpREdiEEtsliveRthtvgstédbytdasriglgatitas for 2
hours at room.tenperature. Slides washed three tinmes with TBST and
b con b R Fors el ER s TRl et B Frohel oy Mg o e g
room t@npeIrRt bifer. Bsugesdedeieavasksipelct ihih@eultolf MES. DSWRding buffer (100ul of RIPA

2012/ 031198PCT, 050322 _for. 5 m nutes each ti usi .TBST and t hen
ORE subet PatE ACT LBy sar R bl not Bal b et b Rl ER P 1 s
for 5 m nuti@sCeReNmidures. Wrtthallvwaing theaBtplpd @6l onficehtepivers ybitfifuf@rat 2,000 nut es.
Slides were hed .t hr times, for 5 m. nutes each tj W t ter,

S dee werm Gt DR bl s TaRIeh e e E RS (b BRI T
53. 2. 4. Comped,ilDil0imeAS BAR fhisilygA T A NEM traasdicdUITRK 2 DTSR IN lylsdteR@ag 2owl/1ak HER3
HEK293_ M5 s, were transd with HE CMAMImM at 100 i for 24hrs
L 57E5 ol e T EEET i A APE Pt £ R A Rt har ceot od
usi ng Trypdpated p@dids t6 GitidtclMBSe, felrésating dlot amdndubecd @lth s covemeciiyghed usi ng
PBS. The cell.s we suspen . 5x S i.n PBS and 10Qul was
Pded 1o BT e S BTy e B R B S Syt By B TS G L
spun for mthinbuwt eSoadanyoBb@iN The ploBakeEethén Wiglalized poihg € DRTORMY DY YSIE0O
cells. The inQ&s were dried in a biological hood overnight and then fixed

with roomSHPRELEUPE AR one for 2 minutes the follow ng day. After drying
for 22houpl.. t iemsdocgdesheciniie ot aiaatly Menb8RANTM w ap and stored at -20C

until ready for, i aining.. Two sli then.r ved fr t he
freezer and al Flg:[ﬁggy Q@%Fﬁﬁ‘f’%e F%%?%Wﬁgﬁﬁ%@ﬁ%‘gc% d ag -‘8?1§9f2%ﬁf]éébdr Y,
the cell 8$pPOtnd&es CCi,r Chisdvant then RariRapd pang T pLBrcallawdy chivaehald washat wsirgr  f or
st ai ni ng ides were pl.acedgi TB Tris buffere lipne + 0.05%
TVBEN DOTRYS & yareePor o ot BeS Rk AL P B B Bek
sol uti on fvay add&d wicpebpes funhalgwiith atathgdmicrscypadtided Aihyse vadie gud fok Smnihdes atat i o
of primar nti body and human HER3 in lL.yas applied direc to the
ol i Dot T oo et TP AT Db lD e st S feR Pk BB e i ¢
TBST 20andvdriRehtandfittgatiddod@n tampbiatiseacs®aofod 2 muta shcapidwiegddgi nget dryingor 1
hour at roomtenperature. Slide re washed three {ines for. 5 mnutes each
[P usi i TSt A RN ERBPRT PAD SRRt Satda Por BRneHerES. TSl dos wer o
t hen washashitirfoseinki mes for 5 m nutes each tine with water, slides were
al l owed to dry_t horoughly and .t he verslipped for viewing. 3.2.5 Wstern
B ot o HeRs LRbAIS PEh Hro s st e eSS B el RreateR o Seriishihs of
HER3 $@&r eaiiiirieedOwdctday, lehd® cell sohivadmaletie@it a Pap pen to form a hydrophobic barrier

for staining. Slides were placed into TBST (Tris buffered saline + 0.05% TWEEN-20™) to

hydrate for 10 minutes and added to the protein block solution for 30 minutes. lug/ml of murine
15D5 antibody--as the primary antibody--was applied directly to the slides for 2 hours at room
temperature. Slides were washed three times with TBST and HRP-conjugated anti-mouse

35  secondary was applied directly for 2 hours at room temperature. Slides were washed three times
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sul phate) sanple buffer with reduci ng agent and heated to 70C for 10

m nutes. After cooling to roomtenperature, the |ysates were | oaded into
t he | aneswof20e/08118% gr adi ent Bis-Tris gel and el ectroplrcrasea 106032t | ow
protein separation. The separated proteins were blotted by transferre to

nitrocel l yl gse to pr,oduce.a d ot was i.nc ted ov ht with
A BSOMR I RN et u: s £ e e A
with dil utved tlliﬁrr]ll’rinﬁkﬁl thoOBmaythi :bmdmteé hﬁhlﬁBSmﬁaAﬂa}te}Iaiﬁ@blgclfeaﬁn Re_nkwwyﬁn fk2r oom
tenperature. T l.nc 1on O e W t
R e o B e R B b BRSORS rRceBrah ey B s oL | zed
usi ng a LhieRTm™w @‘dﬁﬁﬁﬁwahmg@c@aﬁhppwforwmmgurrent WO
2012/ 0 11ggzgligiégééiggggiﬁﬂgﬁﬁg . %f Frozen and FFPE
Ti ssue SSH 16943at 16% 22687alp,
23110al k) wer eHpresEKM$Ed cells was tridgthied wazeIrERarm\dMAmaM hﬂl—Of)Ini(Eﬂ)rp&Hraﬁtfl n
enbedded fromthe arre .eXC]J se human
SRR D ¢ A TR ol et S N e e O A
eval uat i otouaf widplRFomedemid fic @RPKEaSs Shdd uddid B, yrheEFIEEzvdrd: SSUpGIvRIE
o a3 PP AP SR PR S eSS e ©f
ﬁg: ﬁ gg@ edT?E&esi: gzeresp? fes mlrﬁ&‘fl@fiiOrpaﬂﬁolp@Qllﬁcd’ae@ﬂ\é@ftrynoftﬁmglg leg;eoofl%w §1(:)He| eval zm

S w is
G A e e e A e A

buf fer, thmlﬁutsshwtsllmngdaynmﬂaaa@ﬂlgw)rtﬂhopsrmasldﬁwelblmzqiped BDISAR AN, and
t hen bI ocked wi.th gf E k .sol utlon Prlrrary anti body was applied to
BPLSR &g

the tissud™P&ad pigpda US| owi ng” a wash step, secondary
anti body was appbiskdts fveic tB rem&Rd filomithEBcczdfah@tilloared aghelirin 10 Rdm mghatﬁfeep,
specific 15 reactivity was vi.s follo cubatlon
oPth Bhe F S onea e s Sut 6ot ab fen € ToRenSernbitt W Mo o
and count ehiaingl BEdEs Weterpldaedrﬁtoommi (ITrif Blliffdﬂé’tESaﬁiieWU(D @5% VOVHREN-o0va) toaisrtmataody

stai ni ng

erfo d, u Da ut ost

£ 2sues vl 10 B T odf teBrioc bt Bl el Slmdet i | oved to
dry for twaibb&yosa at nfomratibalﬂp@ﬁﬂpuﬁtmodﬁﬁmthuﬁ;aﬁHERsm&mdnw‘as}"@pﬁéd des were
then fixed. with t.on two m nut es room t rature owed
Lo dry.  atrpy SBRSHE i ¢ Rours abes RO RN DL ERY B8 Sy TR P o
i ncubzd ed aﬁlﬂ HIRP-petj@ied asemblieGecohdiry wasdppliecdatidctiyefor] k@d atrofmh dngpleratué. ock
sol ution. e stain onti as_ outli.ned ab for t FPE tissues.
3 O R eT A BRen b R B T FaRar RO AP PHB L 3P
st ai ned usddagfcﬁtsanﬁdaésd Sﬂﬁﬂﬂu@re hén ﬁmmteednsi mramﬁgn@re@ctmmd With Wateior s wer e
25section dd and dﬁ(p gfl ni IS gl ons vve r}cubat ed with endogenous
per oxi das¥GhYcTiEHO ?:fllfyl e PES >}1GBF?1V§fS gc"l%‘i“ﬁ% sol utions, subjected
to epitopa2ret We@%ﬁBlotﬁﬁ(ﬁlERh@itrhd@ﬁﬂblﬁD(ﬁﬁhlw t h the primary anti body Washi ng
st eps re per en. i ncubat.igns. Standard. I si eps for
non- sP é(Ia\ﬁl fic bltrﬁ% °Hg® ﬁ%e@f‘%ﬂ%ghhg?&'ﬁffﬁﬁlggﬁ{ Wa‘ghgngﬂtﬂﬁwﬁ?ﬁ Pbchni ques
wer e per f anprac) sdﬁqﬂe mﬁareuaith stladiny dpgnthidildarg tWVAEC Yird 0alinzaed Afist agligd toher a
secondary 30bi otin anti bo i.n _conjunction an A M HRP ki t
(Voctor T HuBHEpGpTEE: hF et ey Ol et e b B SR ot Ofer ki
(Dako Nor bllactArfmcrrbseaxo Al p)fotaﬂdepdtaam rmiaemraﬁhdnﬁotauméré &Io&edl@af‘aﬁllsi@ﬂﬂe fr oduct
consistent. with the nuf gt ur i nstru ns For .aut st ai ni ng
P ouar At s e e B R e RPN Vet ana
Medi cad Syasiteiibg 0. II%CTWEENQQOIM ams bivetves thalindubhst az!lthadutetsmmglesﬁsaﬁdﬁﬂthd)dy
gggf‘f)g;‘}’; Ns. ?§Q,{gf%}fgyogr eeﬂ;]w%‘{a} f@gﬁ%ﬁggm Sghis D NG S ESNALBUES gD

blot with an IR-conjugated secondary antibody for 1 hour. Blots were then visualized using a LI-

COR™ ODYSSEY™ image analyzer instrument.
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3.3.Drugs and Materials HERL BACMAMIM virons Human HER2 BACMAMImM vi rons
Human HER3 BACMAMImM vi rons 5 Human HER4 BACMAMIM virons LDS sanpl e buffer
(I'nvi t rog®o 20R0B0PE Q ASHREDDERTM ( Q agen 79656) M NI - HRCT/Useq@u1 05@2% e

i nhi bitor (Roche diagnostics 13535400) Western bl ock buffer (Rockland
MB-070) 10N trocel | ul ose nmenbrane (Invitrogen LC2000) Rabbit anti-human
ErbB2 (human HER2) (Dako A0485) Mouse anti-human EGFR (hunman HER1) Dako
MB563 Cl ope. 6H1En1&i@hls®6ﬁdm1m€rdzatIﬂ‘dE@@EWsw’sti body (Rockl and 610 131-121)

Goat anti-rabbijt - DYE6BOTM ant ey. 8367

Aot - hurmn FERIUTBET I SRS e ety MRBG A ot b cer e B

sal i ne ( DaktindAR68)d LHMALRHTRRT pArayis tabeddetP FPAB) diinblef Dok @hakKahO OxCisedur i ne
1505 ti bod¥ (Mb. 15D5. 2A1. 1H10) (3. 19ng/ nl) Human HER3 Domain Il (used for
conpetiti B’PB ‘(1. 66ng/ mL) 20Protein bl ock solution (Dako X0909 | ot 10037797)

THERMO SHANDONP federi¥dUBinkn @Hs@elﬂb“lﬁlss'ﬁm AL 11304 O5r) im AR KRR RRISTHEL USTM

#48311- 703 RYP el ect Rl PA buf f Si R0278) 25
VL e1 T e RO or SIS a5 LBt R R T

Ori gene) éepaﬁﬁﬁlz)édTa‘ﬁd réhydrated by going throudk Sdrie 6f Mdﬁé bibdguRfan€ &1k dhol yq&ﬁlﬁﬁg whi ch
hat. murine 15 ant

expressed t [ f am menber s. showed
v 5o e R A A NS sy B LIS S e RS F7 (AT B30 t & o
Cr 0SS0 eagtricvall memodmﬁppH&Risinghme@ﬁmlcauﬂAMHm{rMHEBmw fopcampafisanm HER2

and HER1 e essi o0 and r.co i son, s to. HER2
A S S S R eSS A R s A R o
confir nedweﬂaaﬁcuhamﬂ{-mlc&ﬁablmmans iriERﬂndNﬁdfrﬂ)l&)de e&lsefdrotehﬂﬂb@i’somhm

t ransduct j E]Pns per.f rrred t he. HEK293 |ts.al so I§howed sone

cr oss- r eact T EYIRY Y 18 I%Jr:tP ithe s S%‘i‘i’f”i‘sofg’d{’ﬁ( %1%1}1& “Following a wash step,

secondary antibody was applied for 30 — 60 minutes. After an additional wash step, specific

15 immunoreactivity was visualized following a 5 minute incubation with DAB (diaminobenzidine).
Tissue sections were then rinsed with water and counterstained with hematoxylin for one minute.
Monoclonal antibody staining was performed using a Dako Autostainer System.

Frozen tissues were sectioned at 6 microns onto microscope slides and allowed to dry for
two hours at room temperature. Sections tissues on the slides were then fixed with acetone for

20  two minutes at room temperature and allowed to dry. After washing with Tris-0.05% TWEEN-
20™ buffer the tissues were incubated with peroxidase block for 5 min, and received a protein
block solution. The staining continued as outlined above for the FFPE tissues.

3.2.7. Immunohistochemistry Assessment of Multi-Tumor TMA

Slides were stained using standard manual or automated staining protocols. Tumors were

25  sectioned and deparafinized. Sections were incubated with endogenous peroxidase and non
specific antibody binding blocking solutions, subjected to epitope retrieval, and then incubated
with the primary antibody. Washing steps were performed between incubations. Standard
blocking steps for non-specific binding were performed. Standard antigen retrieval techniques
were performed. For manual staining binding was visualized using either a secondary

30  biotinylated antibody in conjunction with an ABC™ HRP kit (Vector Laboratories, Inc.), or an
ENVISION™ HRP conjugated polymer kit (Dako North America, Inc.) and diaminobenzidine
substrate reaction product consistent with the manufacturer’s instructions. For automated staining
visualization was achieved using OMNIMAP™ HRP polymer chemistry (Ventana Medical
Systems, Inc.). Sections were counterstained using standard hematoxylin or methyl green nuclear

35  counterstaining techniques when appropriate.
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35 WO 2012/ 031198PCT/ US2011/ 050322 4.1. 2. | nmunopr eci pitation
experinments using human HER3 transduced HEK293 cells and CHL-1 cells

provi ded w0 20ppsit98nity to exam ne hi gh and | ow HER3- expCcgaskoig/osst | i nes.
These 5 experinments showed a simlar banding pattern of imrunoreactivity

usi ng the ripne 15 ant.i body (M. 15D5. 2A1. 1H10) or a commerci al anti-HER3
ant i body %%B—é?’?@m 4 > detection of human HER3 in i nmunopr eci pitat es.
4.1.3. | mErneaydnshiemveads anal ysi s of human HER1, human HER2, hunan HER3

and human_10 A m transduced cells using the nurine 15D5 anti body
(NMB. 15D5. EKT?FE%%EM st#8fg i mrunoreactivity to human HER3 with little

to no i MuUoekEHERB BAICWMANM™ hieondt her HER fam |y nmenbers. The nurine 15D5
ant i body EII\/E. 1§ 4§A ﬁg preferentially binds human HER3. 4.1.4. 15A
conpet? ti oH"&% 5 e"Mi¥i ne 15D5 anti body (Ms. 15D5. 2A1. 1H10) or the
mur i ne 15DBSamhplbbeiyer (IMBitrdedNMA17)1H10) in conbi nation with an equal nolar
concentr at. HER3 9 in Il ECD showed that murine 15D5 anti body
(MB. 15D5. éﬁé}iﬁ%ﬂﬁgﬁnﬁ?ﬁ@%ao@%l ty was conpl etely bl ocked by
pr e- i ncubMINDHAMTIMp@eaRiifihibitor (ochtldBghokcR33535@se results confirmthat the
murine 15 anti b . 8 H10) specifically binds the
20ext r acel eﬁ?@r"@%%ﬁ%ﬁ?"ﬁ%ﬁﬁﬁ 6P the human HER3 receptor. 4.1.5.
West et bNatocalddsy siembahe tinatrbdeRB.Ceodoy acel | ul ar domai ns denonstrated the
specificiRgX of the nmu 'B 15D5 i ho (0 15D5. 2A1. 1H10) for domain Il of
human HE lﬁ’rﬁtc?m[l‘r]i%mf“b%r'l? g{h‘i g ?g(/xi )for this antibody to domains I,
11, and Méugfanhithombn FERS (hual4 HERG) Dako M3563 dleasuiniahi st ochem stry st ai ni ng
of frozen_and FFPE mgt ncer ou reas ' s (n=4) showed concor dant
otai ni ng GaR et oo RASUGHOrRar B PuRe R tik0 B THEY S he FRPE t1soue | <
better presaraueebbiidR-DYEcSOPOZRIBoEANPLE; OdheyBeTBs3®APUS St ai ni ng pattern
was sim |l ar .acros ese two pr.eser ion Figure 6 shows one
repreL{Pnt gﬂl'@g‘m %F%SP&B%EO&PI #ﬂ%%ﬁ%bﬁ’ﬁtﬁﬁgg?‘@%l ng seen across these
frozen antrif-bufetedaap@sDakd #9068. 4. 1. 7. A nulti-tumor array (Hu80357)
cont ai ni nﬁ &iﬁ%\’ I@Hd remﬁ%%iéﬁggw ti ssue was eval uated for HER3

. N T stem- ( . 6 . X
expressi o t RS i (Mb. 15D5. 2A1. 1H10). Qualitative
assessneniufific imdipabeig (a6l10D5.2p1.051BL(R19hg/adst , endonetrial, brain and
skin tunog, 35¢c al |. wed. hunman. H Xpression. One kidney tunor
sanmpl e an u@ﬁ%ﬁﬁﬁiBo@ﬁlﬁi};&seég%‘io@petétwgﬁoﬁ%ﬂlgﬂ’@ HER3 expression. The nost
r obus20 exprogsisblock sofutibiu(Mriko HERD MaR)03EOM) | N mel anoma and prostate tunor
sanpl es. t r I strated robust human
HER3 expriggﬁw&g&ﬁ@@gggz @?@?ﬁi @%@@Nﬁﬁ@#gz@aﬁ@% uman HER3 expression.
Nor mal ti ¥SWieSERRPFBES BAOWEY #aefigier ably | ess signal relative to the tunor

sanpl es, I 5nor.nal I sanpl e and 1 normal breast sanple showed
moder at e Eggﬁg _M Sgelecpglbco 12%&—&1'])

RIPA buffer (Sigma R0278)
25  Multi-tumor human Tissue Micro Array (TMA) Hu80357 (CAMB12-GSK-TMA - Origene)
4. RESULTS
Western blotting of cell lysates which expressed the four HER family members showed
that murine 15D5 antibody (M5.15D5.2A1.1H10) selectively recognized human HER3 with little
30  to no cross-reactivity to human HER1, human HER2 and human HER4. To confirm HER2 and
HER1 expression and for comparison, commercial antibodies to HER2 (Dako) and HER1 (Dako)
were also tested on these lysates. The results confirmed that human HER2 and human HER 1
were expressed through the transductions performed with the HEK293 cells. The results also
showed some cross-reactivity with the anti-HER2 antibody (Dako).
35
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5. DI SCUSSI ON AND SUMVARY The experinments described in this report
denonstrate the sensitivity and specificity of the nmurine 15D5 anti body
(Mb. 15D5. 0020 HBO)98 As descri bed herein, the nmurine 15DBCariS2imomy0322

(Mb. 15D5. 2A1. 1H10) was initially selected froma panel of hybridomas for
its specificity to the 10extracellul ar region of HER3 based on prelimnary
ELI SA screens. Additional specificity for HER3 was carried out by Wstern
bl otting angd.i mmunocytochem stry usi ng BACMAMIm transduced cells. In these
experinments, human HER3.transduced cells sh specific_i reactivity,
wher eas cel | s DXBIMSEEEREM PRGN HERTAHTY FRHBE S SRS e to ho
reacti vi t gHLThel§prolided dbSdpporamity Roctyminb/high 2hblodAIE I essiascetllliBes. Uhedt i n

15i nupopr eci.pi t ati on, ass in conbination with.commercial. aniipodies

Show . SBUETIPPLS ™gHIFY & agNRpangpE VRS O FRBRIET G v PiAGHOEGE othen stry vas
per f or medamibody ™S HDF. QN 1EPHO pbr aadmnfcidl bei- AERBBntHeR3(R&E @B gaking ebrecel | s as
wel | as frozen e ar%tﬁ'g%ns. of these.cells, confirmng the murine 15D5

ant i body (1?\%9“%?%1?“%&3. 0 MBYSBNFPEYHERS across assays and can bi nd HER3
i n i munogyBochem cal assays. The binding of the nurine 15D5 anti body

(Mb. 15D5. 2A1. 1H10) 20t q the human HER3 pt or |.d. be cked. b

o oeubatt o tncrgo Gt B o fire T e T hgm I P of
human1 HERBER@ BAGMAKIGM trirsdsdee cdlf iugihg the hiribd i DI @xgbaly (0f5. ISBR3A1.1H10)

Addi ti onal, i nmunohi.st ocheni.cal pr ot e devel oped for.the nmuri ne 15D5
ant1 body ke BERS SRSAEON 5o B P B o TS Ep st Rt Odu i ch
wer e for meERfahilx@embiid THeeaess esD1 mtipatyaMsi iI3Ds2un t1keo) ety dtudhg t he
ability oht h i ne 15D5 anti body 25(Mb. 15D5. 2A1. 1H10) to detecting HER3

via | HC i P& 've of the cellular preparation. Experinent described in
this exanplg.rigorously confirmthis cross platformconsistency of the

ER imunor catth UL - RAt R RATHLP RIGgE R e FERETAONIN B8 of br ost

adenocar cimafinasD5 Hagb@k uid ARD € 2. aNdH [ B liaE dnbena@ixpivas si @falaholitvendabti@ion HER3

oo i n bOLHGREAAH AP dp e e RRg o RS CORRA e 057 AL AL T dat i o

st udi es utnhirbidagkivity evastisrhpl@ely bIadkeally ipboilyubafidn B RRpnAALI dfHhi)an GIER3aNel s of

different _tunor types showed diff nces, i i Qn,.. however the

pat tor no. e Ryl tPORm S mirie PO ERRES M St TP DL PR T ttnds e

parti 2l aexttav¢tfar typas [1(regich of tiHuaan MER3peopstbat e, breast). In addition, the
murine 15 anti body 35(Mb. 15D5. 2A1. 1H10) has been successful at detecting
HER3 in d rent protocols and staining W) 2012/031198PCT/ US2011/ 050322
systens. The f Wedicmgsotdeaipirsdf tiatlER atradeliglandoniang d&bdBtraad thbggyificity of

(Mb. 15D5. 2A1. 1H1 onsi st ent | at el ap det hunman H by
rmunon: s6diERr S RG R sbsaAl IO R G SR GUTTS R
speci men pies®raahit) dor tHikentibudy toeoh5iRb], AMtantd Odyf Kuan HERE. 2A1. 1H10) al so
speciéé' caI4I1y detects the 5extracellular domain of HER3 in a variety of
assays. | #18as al so been described in this exanpl e that the nurine 15D5
ant i body ( Mb. 1bhbundAiktodidhQtryweiikse efdrstsindMFPY nathéh@seras days tidkwspi t e

vari ations._ articular, the rine 15 anti bo b. 1. 1H10)
ononst r asd) RoRF i GEPh e bRE SR rAuicpe URar BRI § TR BTG e
HER3 i n t bagtigregeet tlafsheMfroaer darip ROt siemblaasisStaiyng Jatteradds timilar, actobethegar i ne
1505 anti bod Mb..15D5. 2A1. 1H1Q) was able to 10detect equival ent | evel s of
o HERD S P HaI GO A RS Dot T I Ay P PEF St GRd e e RaRBHGYT at i g a
di r ec30 pr stpiaint senatrosythdetoeannd Aecdwabtigsut® D5 ant i body (Mb. 15D5. 2A1. 1H10)
signal an he amount of hunman HER3 present). Collectively, the results

descri bedXld: t hi s exanpl e denonstrate the performance, specificity and
consi st ency of Atrhétifanidragayl G807 édnething tvnol:mdvep2AdntdthE @prnaah dsssapport its

sui tabi |11y, 85,30 A0t O SRATH. ik CHNRR BT R R A0S 2552y

Qualitative assessment of indicated colon, prostate, breast, endometrial, brain and skin tumor

35  cores all showed human HER3 expression. One kidney tumor sample and one lung cancer sample
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Example 11 Informal Sequence Listing Underlining belowidentifies CDR
sequences in the variable heavy and variable light 20 chain portions of the
ant i bodi esoap1d3e198ucl ei ¢ aci d sequences encodi ng t hese PCDRSs@qus0sees. For
exanple, in SEQID NO 1 the franeworks and CDRS are presented as pl ai nt ext
framewor kl,, underl i CDR1,. pl.ai ntext, franmework under| i ned CDR2,

pl ai nt ext SEPEBHBIRES W‘BEFﬁl‘i"ﬁé@leéﬁ%O‘é‘ﬁbﬂﬁf%ﬁlm9251”(““?1?E{r WOPKET ! or der
fromthe aliafemPindprd¥tite tHA6Esadples. 07 ﬁlﬂ&ﬂdﬁ&l’dﬁ@ﬂ}prdsﬁfelrﬂnﬁa{ safpled Jjem)nafatddhek
sequences _present ed talics bel ow indentif i gpal seque . Asterisks 25
Lo the r i RS R RS Spresnor. o oamoiehg reele T3 aeT HERS BTN cat os

t he am noNaghalti§ses satiptes kovied @ onsefetabiydesa sigdl @tdtivako the @inve amplaf hodrvaist e.
This schene i? sed in S IDQ#QS 5, ‘9 13,d 17d, 22, 26, 30, 34, 38-43, 44,
48, 570 elumateionsgupisad S LEBY AN s S %8 cer ni ng the vari ous
anti bodi es. di sOISIESFIORENI SUMMARY provi ded. See Table 17 bel ow. 30 Mo
15D5 2A1 1H10

SEQIDNO 1 .. o o
EFQL QQSGDELVKP%@WR? M@WW@@&@WW@W&W of the
YNQKFKGKATik MDGBS SHAMMRIMSL TSEDSAVN YTARMIF: MRABVMAGET hluiMS S 85akBody505 2A1

1H10 CDRH WD, 2012/ 031198PCT/ US2011/ 050322, DYNVN. Mb 15D5 2Al1
1H10 m@égg%%“%mgwgs ’@%ﬁ)\ﬁf@ﬁ‘ﬁ%ﬁ@dﬂé&qégﬁ MasNpr liﬁéfﬁfl}%ﬁmﬁﬁath%m | D
NO  410MT TeMREDNlar MaiohDPEERAbasttHd O prelimnknG HIS Aedreems. Additional specificity for

DI QVTQTTFSL.SASLGDRVT] S | SNYLNVWOOKPDGTVKLL | YYTSTL o
FSGSGSGTDﬁIlEE%W%um OBy 1R 15&%5%@% CDRL1 SEQ
ID NO 6 RASGRLSMNYENIn B&c Mpelimbhis, hohad HER3 CRRUR: cBEQs kR WspZifiTSTLHS Vb

1506 2A1 1HIO CDRL3 25 SEQ ID NO 8 QUGYTLPWE M 22A5 1G6 1C10 VH SEQ I D

NO 9 immunoreactivity, wherea xpressing dtlier huma y members sho ttle to

no reactivity. The murine 15D5 antibody (M5.15D5.2A1.1H10) was also used in

15  immunoprecipitation assays in combination with commercial antibodies showing specific “pull-
down” of HER3. In addition, immunocytochemistry was performed on cytospin preparations of
the human HER3 transduced cells as well as frozen preparations of these cells, confirming the
murine 15D5 antibody (M5.15D5.2A1.1H10) recognizes HER3 across assays and can bind HER3
in immunocytochemical assays. The binding of the murine 15D5 antibody (M5.15D5.2A1.1H10)

20 to the human HER3 receptor could be blocked by pre-incubation of the antibody with the
extracellular domain II region of human HER3 confirming its specificity to this region of HER3.

Additional immunohistochemical protocols were developed for the murine 15D5
antibody (M5.15D5.2A1.1H10) on similar baculovirus transduced cells which were formalin
fixed and processed to paraffin, further demonstrating the ability of the murine 15D5 antibody

25  (MS5.15D5.2A1.1H10) to detecting HER3 via IHC irrespective of the cellular preparation.
Experiment described in this example rigorously confirm this cross platform consistency of the
murine 15D5 antibody’s (M5.15D5.2A1.1H10) behavior by demonstrating human HER3
immunoreactivity in matched pairs of frozen and FFPE samples of breast adenocarcinomas. The
abundance and relative expression of the human HER3 signal detected by the murine 15D5

30  antibody (M5.15D5.2A1.1H10) was the same in both specimen preparations.
Immunohistochemical target validation studies utilizing the murine 15D5 antibody
(M5.15D5.2A1.1H10) on panels of different tumor types showed differences in expression,
however the patterns and relative abundance of HER3 displayed consistency within particular
tumor types (e.g., melanoma, prostate, breast). In addition, the murine 15D5 antibody

35 (M5.15D5.2A1.1H10) has been successful at detecting HER3 in different protocols and staining
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30 EVQLVESGGGELVKPGGSLKLSCAASGFTF SDYGVHW. RQAPEKGLEW/AYI TSGSSEI Y
YVDTVKGRFTI SRDNAKNTL CL QMI'SLRSEDTAMYHCARGYGYREGYFDVWGTGIT TVT VS S Vb
22A5 16 WCR012BRIE 35 SEQ ID NO 10 DYGVWH  Mb 22A5 1GRCTIABR01TORE22 SEQ | D
NO 11 YI TSGSSEI YYVDTVKG 5 Mb 22A5 1G5 1Cl0 CDRH3 SEQ I D NO 12

OMTQTPL RSP S aE R AR P R AT VTR b0

GVPDRF T CSGSEHRRLk SRVEATDL G N EWREEHERT b aahtlohlsKchemistryNB 2@ ASecliGh 1C10
CDRI A LCL, 15 qu?g | D NO._ 14 KSSOSLLDSDGKTYLN M5 22A5 1G6 1C10 CDRL2 LCl SEQ
ID NO 15 98PPRELQ THECOG0) 299 ARCCITEA PIEIHMBRL3 LCL SEQ ID NO 16 WOGTHFPQT
>Mb 22A5 1G5 1CHOmMInel1IED S5 SIéBoll i NI STIS2A1.1H10) also specifically detects the

PR S e oM T o e
SEQ | D NOthaflc RESENGYSNLibaA5 (WE, 1 23A5A 1.G81 () Ghoks CRREsZntCHh (5EQadsy sN@ipitd9 WO
2012/031 1?/asriagé1-£. nP[%rticl?l ar,/tltlJeSnzn(l)r:an]é/ IQB %r%tﬁ)ody (M5.15D5.2A1.1H10) demonstrated a high

degree of specificity and sensitivity to detect human HER3 in tissue sections via

immunohistochemistry. In addition, the murine 15D5 antibody (M5.15D5.2A1.1H10) was able to

10 detect equivalent levels of human HER3 in the same samples utilizing different assays

(demonstrating a direct proportionality between the murine 15D5 antibody (M5.15D5.2A1.1H10)

signal and the amount of human HER3 present). Collectively, the results described in this

example demonstrate the performance, specificity and consistency of the murine 15D5 antibody

(M5.15D5.2A1.1H10) and support its suitability as an antibody reagent in a human HER3
15  diagnostic assay (e.g., IHC assays).

Example 11

Informal Sequence Listing

Underlining below identifies CDR sequences in the variable heavy and variable light

20  chain portions of the antibodies or the nucleic acid sequences encoding these CDR sequences.
For example, in SEQ ID NO: 1 the frameworks and CDRS are presented as plaintext framework]1,
underlined CDRI1, plaintext framework?2, underlined CDR2, plaintext framework3, underlined
CDR3 and plaintext framework4 in order from the amino proximal portion to the carboxy
terminal portion of the sequences presented. Italics below indentify signal sequences. Asterisks

25 to the right of a character for a single letter amino acid code indicates the amino acid residue to
the left is a potential N-glycosylation site. This scheme is used in SEQ ID NO:s 5, 9, 13, 17, 22,

26, 30, 34, 38-43, 44, 48, 57, etc. for example. A table providing details concerning the various

antibodies disclosed herein is also provided. See Table 17 below.

30 MS5_15D5 _2A1_1H10 VH
SEQ ID NO: 1

EFQLQQSGPELVKPGASVKISCKASGYSFTDYNMNWVKQNNGKSLEWIGGINPNYGTTV
YNOKFKGKATLTVDQSSSTAYMQLVSLTSEDSAVYYCARMTTIVPEDYWGQGTTLTVSS

35 M5_15D5_2A1_1H10_ CDRHI

SEQ ID NO: 2
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Mb 22A5 1G5 1Cl10 CDRL3 LC2 SEQ ID NO 20 5 QQFWE PLT HUMAN HER3 am no acid
sequence SEQ ID NO 21

VRANDAL QW GL2b PRBARSSEVGNSQAVCPGT LNGL SVTGDAENQYQT L YKL YEREBEY/UBR011/050322

VMGNLEI VLTGHNADL SFLOQW REVTGYVLVAMNEFSTLPLPNLRVWRGTQVYDGKFAI  FVMLNYNTN S
SHALRQLRL | LS GGVYI EKNDKLCHVDTI DWRDI VRDRDAEI VWK DNGRS CPP CHEVCKGRCWEPG
S ED CQrL P Q CNGHCF GPNPNQ C CHDECAGGC S GPQDTDCFACRHFEND S
GACVPRCPQPLVYNKLTFQLEPNPHTKYQYGGVCVASCPHNFY VD QI S CVRACPPDKMEVDKNGLKMCEP

CGGLCPKACEE: RF D DGFVNC 15
TKI LGNLDF gﬁe@%ﬂﬁ% NVFRTVREI TGYLNI Q SWPPHVHNFSVF SNL
TTI GGRSLYBRGADMN M IVKNLNVTSLG-RSLKEI SAGRI YI SANRQLCYHHSLNWIKVLRG

PTEERLDI KHNRP L CS SGGOWGPGPGQCLS CRNYSRGGVCVTHCNF
L NGEPREFAHERESH SEHPEECPIEGTATCNGS  GSDTCAQCAHFRDGPHCVS  SCPHGVL
GAKGP| YKYPDVQNECRPCHENCT QGCKGPEL QDCLGQTLVLI GKTHLTMALTVI AGLV 20
VI EMVLGGT | S| EPLDP SEKANKVLAR! FKETELRKLK
VLGSGVFGT%mggﬁﬁmr | EDKSGRQ SFQAVTDHM_AI GSLDHAHI VRL
L GL CPGSSL S TOWHLASL L DHVRQHRGAL GPQLLLNWGVQ AKGWYYLEEHGWH RNLAARNVLLK SP S
QVQVADFGV. QLLYSEAKTPI KWWALESI HFGKYTHQ
SDVWBYGVT: EPYAGLRLAEVPDLLEKGERLAQPQ CTI DVYM/MVKCW 25
M DENI (RPTFKELANEFTRMARDPPRYLVI KRES GPG APGPEPHGL TNKKLEEVELEPELD
LDLDLEAEEJ%WE{P}\:{ L NRPRGSQSL L SPSSGYMPVNQGNL GESCQESA
VSGSSERCP SESSEGHVT GSEAEL QEKVSMCRSRSRSRSPRPRGDSA  YHS
QRHSLL TPVSRQIBRGEEEDVNGYVMPDTHLKGTPS SREGTLS SVGLS SVLGTEEED

1\

R 9 HRAREUETA 3
L

RLKTL KANA 5 am no aci d sequence
Humanized 15D5 H4 35 SEQ I D NO 22 Q\/Q_VQ S GAEVKKP GASVKV S CKAS
GYTFTDYNVNAVRED 2 &0 1H1IBVOBRILNPNYGT TVYNQKFKCGKVTLTVDT S | S TAYMEL SRLRS
DDTAVYYCA%‘%I\:?%YWSQ GITVTV SS 40 HUMANI ZED _15D5 CDRH1 amino acid
sequence 23 DYNW HUMANI ZED _15D5 CDRH2 anino aci d sequence 128
WO 2012/ OBATOBENYILUS2011/ 050322 SEQ I D NO 24 A NPNYGTTVYNQKFKG

HUMANI ZED _15D5 CDRH3 amino acid sequence 5 SEQ ID NO 25

20 MS5_15D5_2A1 _1H10 CDRL2
SEQ ID NO: 7
YTSTLHS

M5_15D5_2A1_1H10_CDRL3
25 SEQIDNO:8

OQOGYTLPWT

M5 _22A5 1G6_1C10_VH
SEQ ID NO: 9

30 EVQLVESGGGLVKPGGSLKLSCAASGFTFSDYGMHWLRQAPEKGLEWVAYITSGSSEIY
YVDTVKGRFTISRDNAKNTLCLOQMTSLRSEDTAMYHCARGYGYREGYFDVWGTGTTVT
VSS

M5_22A5 1G6_1C10_CDRH1
35 SEQID NO: 10
DYGMH
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MITI VPFDY HUMANI ZED _15D5 VL am no acid sequence Humani zed 15D5 Li 10 SEQ
I D NO 26 DI QUITQSPSSLSASVGDRVTI TCRASQDI SNYLNWYQQKPGKAPKLLI YYTSTLHSGVPSR
FSGSGSGTDYORM1 2B8LIORPEDI ATYYCQQGYTLPWIFGGGTKVEI KR HURBRIURED 1/036B25 CDRL1
am no acid sequence 15 SEQ ID NO 27 RASQ SNYLN HUVANI ZED 15D5 CDRL2

am no aci r 28 20 YTSTLHS HUMANI ZED _15D5_CDRL3 am no
aci d sequg/{igﬂgé%&?{ﬁﬁgbgg YTLPWT 25 HUMANI ZED 1D9 VH amino acid
sequence SEQIDINOQ1 30 Hunmani zed 1D9 H6

QVQLVQS GYTFTSYWHW/RQAPGQGELEVWMGVI DPSDGY 30

SHYNQKFK SRLRSDDTAVYYCAGGLAGTLDYWSQGTTVTV SS HUMANI ZED 1D9
CDRH1 ami no acid sequence SEQ ID NO 31 35 SYWwH HUVANI ZED 1D9 CDRH2 am no
acid s quméi%%%%k 1198PCT/ US2011/ 050322 SEQ I D NO. 32

VI DPSDGYS - ED 1D9 CDRH3 ami no acid sequence 5 SEQ I D NO
33 GLAGTLBYQ 1HUWMANI2ZED 1D9 VL ami no acid sequence SEQ ID NGO 34 10

e 2ed 308 2 ey

M5_22A5 1G6_1C10_VL_LC1
10 SEQIDNO: 13

DVVMTQTPLTLSVTIGQPASISCKSSOSLLDSDGKTYLNWLLQRPGQSPKRLIYLVSKLDS
GVPDRFTGSGSGTDFTLKISRVEAEDLGVYYCWOGTHFPQTFGGGTKLEIK

M5_22A5 1G6_1C10_CDRL1_LC1
15 SEQID NO: 14
KSSQSLLDSDGKTYLN

M5_22A5 1G6_1C10_CDRL2_LC1
SEQ ID NO: 15
20 LVSKLDS

M5_22A5 1G6_1C10_CDRL3 LC1
SEQ ID NO: 16
WQGTHFPQT

25
>M5_22A5 1G6_1C10_VL_LC2
SEQ ID NO: 17

DIQMTQSPASLSVSVGETVTITCRTSENVYSNLAWYQQKQGRSPQLLVYGATRLPDGVP
ARFSGSGSGTQYSLKINSLQSEDFGTYYCQLEWGIPLTFGAGTKLELK

30
M5_22A5 1G6_1C10_CDRL1_LC2
SEQ ID NO: 18
RTSENVYSNLA

35  MS5_22A5 1G6_1C10_CDRL2_LC2
SEQ ID NO: 19
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DI QMTQSPSSL SASVGDRVTI TCRSSQSI VHSSGNT YL QAFQOKPGKAPKLLI YKVSNRFS GVP
SRFSGSGSGTDFTLTI SSLQPEDFAVYYCFQGSHVPWIFGQGTKLEI KR HUMANI ZED 1D9 CDRL1
am no aciwozenusnme 15 SEQ I D NO 35 RSSQSI VHSSGNTYLQ  IFOVANR@AEDSBRO® CDRL2
am no acid sequence SEQ ID NO 36 20 KV SNRF S HUVANI ZED 1D9 CDRL3 ani no

acid sequ QID NO 37 FQGSHVYPWI 25 MJURI NE 15D5_VH nucl eic acid
sequence NO 38

GAGT TCCAGCT GCAGCAGAGCGECCCCGAGCT GGTGAAGCCCGEECGCCAGCGTGAA 30

GATCAGCT m A TCACCGACTACAACATGAACTGGGTGAA

GCAGAACAA TCAACCCCAACTACGGCA

CCACCGT GT SEQADGANGT TCAAGGGECAAGGCCACCCT GACCGT GGACCAGAGC

AGCA T GCAGCT GGT GAGCCT GACCAGCGAGGACAGCGCCGT GTAC

TACT CCATCGTGCCCTTCGACTACT GGGGCCAGGEECACCACC 35

CTGACCGTGAGCAGC MURI NE 15D5_VL nucl eic acid sequence SEQ ID NO 39 WO

2012/ 031&?;%%0503 2

GACATCCA B P HE AR EAGCECCAGCCT GEECGACAGEGTG

ACCAT CAGCSBOABGRICAGCCAGGACAT CAGCAACTACCT GAACTGGTACCAGCAG

AA GCT :I YKLYERCEV

GT T T1E
AA%G 7 QVYDGKFAI

TGGACCTTCRN ; SR UPIGLOTbEC REELS

AT CoAGE A GVCVASCPHNFV
%?GT & 5 VDSSNIDGFVNC
XA HMHNFSVFSNL
LNWTKVLRG
CCACCGT GT.
ATCAGCA TARCTC ) GVCVTHCNF
TATT CACAT . -
HUN‘Q'C\&(%EDV 1 rjj (A SEQ
I D 41 T CACCK \ URL
gﬁA i e ggLEEHGMVH
CGTGCCCT ' f LESIHFGKYTHQ
CA © (K BVYMVMVKCW
GCA A K, S A .
aeid SequblTRE - SQSLLS QAR <
AUERESSER SC S SEAELQEKVSMCRSRSRSRSPRPRGDSA

YHSQRHSLLTPVTPLSPPGLEEEDVNGYVMPDTHLKGTPSSREGTLSSVGLSSVLGTEEED
EDEEYEYMNRRRRHSPPHPPRPSSLEELGYEYMDVGSDLSASLGSTQSCPLHPVPIMPTA

30 GTTPDEDYEYMNRQRDGGGPGGDYAAMGACPASEQGYEEMRAFQGPGHQAPHVHYA
RLKTLRSLEATDSAFDNPDY WHSRLFPKANAQRT

HUMANIZED 15D5_VH amino acid sequence
Humanized 15D5 H4
35 SEQID NO: 22

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNMNWVRQAPGQGLEWMGGINPNYGT
TVYNQKFKGKVTLTVDTSISTAYMELSRLRSDDTAVYYCARMTTIVPEDY WGQGTTVTV
SS

40 HUMANIZED_15D5_CDRHI1 amino acid sequence
SEQ ID NO: 23
DYNMN

HUMANIZED 15D5_CDRH2 amino acid sequence
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SEQ I D NO 42 CAGGTGCAGCTGGTGCAGT CCGECGCAGAGGT GAAGAAGCCCGGAGCCTCTGTGAA
GGTGAGCT GCAAGGCCAGCGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAG
GCAGGCCCOVARIRABEISCT GGAGT GGAT GGGCGT GAT CGACCCCAGCGACGGGPC3AIS2011/050322
ACAGCCACTACAACCAGAAGT TCAAGGGCAAGGT CACCCTGACCGTGGACACCAGC
ATCAEEéEE%E&é@%@$ CTCAGCAGGCT GAGGAGCGACGACACCGCCGTGTAC

TATT GGCACCCTGGATTACTGGGGCCAGGGCACCACAGTG ACCGTGAGCAGC 40
HUMANI ZEDGINDENYETIVENOKEKECI d sequence (cells) Humani zed 1D9 L2 SEQ | D NO
43 GACATCCAGATGACCCAGAGCCCCT CTAGCCT GAGCGCCAGCGT GGBCGACAGGGT G

ACCATTACCT GCAGGAGCAGCCAGAGCATCGTGCACAGCAGCGECAACACCTACCTG WO

2012/ 0311 98RCANIIEAD 15DESOBRA3 amino acid sequence

CAGTGGIt y GGCTCCCAAGCTGCTGATCTACAAGGTGAGC

AACAGGTT CTCGCTTCTCAGGCAGCGGCTCCGECACCGATTTC

ACCCT GACCHTEAGHICACT GCAGCCCGAGGACT TCGCCGTCTACTACTGCTTCCAGG
GAAGCCACGTGCCCTGGACTTTTGGCCAGGGCACCAAGCTCGAGATCAAGAGG 5 MURINE _1D9 VH
am no acid sequence SEQ ID NO 44 Mb.1 D9.1 F5 VH QVQLQQPGAEL VRPGT
SVKL SCKASGUMAS A WS BORACR kT \We {dWe (RGIEGYS 10
HYNQ(FKGKﬁTLTVDT%S@gAINQ_SSLTSEDSAVYYCAGGLAGT LDYWSQGTTLTVS S MJURI NE 1D9
CDRHL ami HEMAUFY Génce SEQ ID NO 45 15 SYWWH MURINE 1D9 CDRH2 ani no
aci d sequspQaDpI® 1D NO. 46 VI DPSDGYSHYNQKFKG 20 MURI NE 1D9 CDRH3 ami no

acid sequ ] i guence
R M M
SQSI VHSS PHERVENR
GVPDRFSGSGSGTDFTLRI SRVEAEDL AL YYCFQGSHVPWIFGGGTKLEI K 30

HUMANIZED 15D5_CDRL1 amino acid sequence

15 SEQID NO: 27
RASQDISNYLN

HUMANIZED 15D5_CDRL2 amino acid sequence
SEQ ID NO: 28
20  YTSTLHS

HUMANIZED 15D5_CDRL3 amino acid sequence
SEQ ID NO: 29
QOQGYTLPWT
25
HUMANIZED 1D9_VH amino acid sequence
SEQ ID NO: 30
Humanized 1D9 H6

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQAPGQGLEWMGVIDPSDGY
30  SHYNOQKFKGKVTLTVDTSISTAYMELSRLRSDDTAVYYCAGGLAGTLDYWGQGTTVTV
SS

HUMANIZED 1D9_CDRH1 amino acid sequence
SEQ ID NO: 31
35 SYWMH

HUMANIZED 1D9_CDRH2 amino acid sequence
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MURI NE 1D9 CDRL1 am no acid sequence SEQ I D NO 49 RSSQSI VHSSGNTYLQ 35
MURI NE 1D9 CDRL2 amino acid sequence SEQ ID NO 50 KV SNRF S WO

2012/ 0311W6RCID/I38A811/ 050322 MURI NE 1D9 CDRL3 am no aci #CTAa@nns3sEQ | D
NO 51 FQGSHYPWI 5 MURINE _1D9 VH nucleic acid sequence SEQ ID NO 52
CAGGT wmww GGTGAGGCCCGGCACCAGCGTGAA

GCTGAGCT ACACCTTCACCAGCTACTGGATGCACTGGGTGAA

GCAGA GRAGGCGAT CCECGT GATCGACCCCAGCGACGECT 10
ACAGCCACTACAACCAGAAGT TCAAGGGECAAGGECCACCCTGACCGT GGACACCAGC
AGCAGCACCGCCTACATGCAGCT GAGCAGCCT GACCAGCGAGGACAGCGCCGTGTA

CTACT SADOCEORAGBG Mk \b el d\S ettt dodCCAGCECACCACCCT GACCGTGAGCAGC 15

MUR N&T%@X@&C eic acid sequence SEQ ID NO 53
GACGT CCCCCCTGAGCCTGCCCGTGAGCCTGEGECGACCAGECC
AGCATCA GCCAGAGCATCGT GCACAGCAGCGGECAACACCTACCT

GCAGT GGT TCCTGCAGAAGCCCGECCAGAGCCCCAAGCTCCTGATCAGCAAGGT GAG 20
CAACAGGT TCAGCGECGT GCCCGACAGGT TCAGCGGECAGCGEECAGCGECACCGACTT

CACCCTGAGEAY S DOCNCERlAe d i ol éXdCCT GTACTACTGCTTCCA
GGGCAGCCA%M CﬁACCT TCGGCGGCGGECACCAAGCTGGAGATCAAG MURI NE_22A5 VH
nucl eic a ence 25 SEQ I D NO 54

GAGGT (BCAGCE Tl fkali 4dABA _ GGTGAAGCCCGGECGECAGCCTGAA

gGAGCT X ]E AN, t@g 9KLL1YKVSNRFS
AGATCTACT A 155

AGAACACCCT GT GCCTGCAGAT GACCAGCCT GAGGAGCGAGGACACCGCCATGTACC

ACT GCCCCASGMAN KKEI:G DACADRGA Goithol Addl segqdicT GT GGEECACCGGECA

CCACCEFGA% , MURI NE_22A5_ VL nucl ei ¢ acid sequence 35 SEQ I D

NO 55 GACG \TGACCCAGACCCCCCT GACCCTGAGCGT GACCAT CGGCCAGCCCGCC

AGCAT CACCR SERSIGASSANICAGAGCCT GCTGGACAGCGACGGECAAGACCTACCT

GAACTGGCTGCTGCAGAGGCCCGECCAGAGCCCCAAGAGGCTGATCTACCTGGTGAG

CAAGCT GGACAGCGGECGT GCCCGACAGGT TCACCGGECAGCGGCAGCGGECACCGACT 40

TCACCCT GAAGM SNZ GO D GCHARER Qo d SR d snénces T GTACTACT GCTGEC

AGGGCACCCA% CAGACCT TCGGCGGCGECACCAAGCT GGAGATCAAG MURI NE_22A5_VL

nucl ei ¢ at efice SEQ ID NO 56 WO 2012/ 031198PCT/ US2011/ 050322
20 KVSNRFS

HUMANIZED 1D9_CDRL3 amino acid sequence
SEQ ID NO: 37

FOGSHVPWT
25

MURINE 15D5_VH nucleic acid sequence
SEQ ID NO: 38

GAGTTCCAGCTGCAGCAGAGCGGCCCCCGAGCTGGTGAAGCCCGGCGCCAGCGTGAA
30 GATCAGCTGCAAGGCCAGCGGCTACAGCTTCACCGACTACAACATGAACTGGGTGAA

GCAGAACAACGGCAAGAGCCTGGAGTGGATCGGCGGCATCAACCCCAACTACGGCA

CCACCGTGTACAACCAGAAGTTCAAGGGCAAGGCCACCCTGACCGTGGACCAGAGC

AGCAGCACCGCCTACATGCAGCTGGTGAGCCTGACCAGCGAGGACAGCGCCGTGTAC

TACTGCGCCAGGATGACCACCATCGTGCCCTTCGACTACTGGGGCCAGGGCACCACC
35 CTGACCGTGAGCAGC

MURINE 15D5_VL nucleic acid sequence
SEQ ID NO: 39
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GACAT CCAGAT GACCCAGAGCCCCGCCAGCCT GAGCGT GAGCGT GGGECGAGACCGT

GACCAT CACCT GCAGGACCAGCGAGAACGT GTACAGCAACCT GGCCTGGTACCAGCA
GAAGCAGCCHZOGEREEOOECAGCT GCTGGT GTACGECGCCACCAGECT GCCCGACEBCT/US2011/050322
GCGTGCCCGCCAGGT TCAGCGGCAGCGGCAGCGGCACCCAGT ACAGCCTGAAGATC 5

i« et M%%@%%% Sesmsnsser

( G
nucl ei a ‘?E j'ﬁ%cg v

GACATCCAGATEACECAGRESS A AN S A B CCACAGEETG
ACCATTACCTGCAGGAGCAGCCAGAGCATCGTGCACAGCAGCGGCAACACCTACCTG

- AAQETITCGEAALHubmE T(GAFCT ACAAGGT GAGC
AACAGGT'IC':% CTCGCTTCTCAGGCAGCGGCTCCGECACCGATTTC 20
ACCCTGA %ﬁ%%mwddeAdAdwmcme
GAAGOOACGEE0T0 TAEADT TTTGECCAGGGCACCAAGCT CGAGATCAAGAGGCGT MURI NE 15D5_VH
nucl ei ¢ aci I

GAGTTCCA CTAGCGTGAA

SeCAGer ACTGGGTGAG
ATATCCT £A

ALy 1 AACTACGGCA
AGAACAAT

GGACACCAGC
CTGTTT,
CCGTGTAC

GCACA
TGCAAGAAT KEFEEEEY MR NE
1505 _VL n & ¥edtence (cells) SEQID NGO 60 35

GATATCCAGATGACACAGACTACATTCTCCCTGT CTGCCTCTCTGGGAGACAGAGT CA
CCATCAGT TACABLH A IEASCACATd A3 Ad Sy ¢l cbACAIOT GGTATCAGCAGA
C@ACT GIT CCTGATCTATTACACATCAACATTACACTCAGGAG
GGGTCTGGAACAGATTATTTTCTCACCATTAGGAA
CCT GGAGGASERABANATGCCACT TACT TTTGCCAACAGGGT TATACGCTTCCGT GG 40

(oell5) & g = 16,5 dh SR auece
CAGGTCCAA ' ane i TGGTACCAGCA
TTGT ‘ : ! TGCACAGCGG

AGA 5 _ H CACCATCAG

GTCACTA SO X TACACCCTCCC

GTACAGCCT ATTACTG

TGCAGGAGGCT TAGCT GGGACGCT TGACT ACT GGGGCCAGGEGCACCACTCTCACAGT CTCCTCA
MURI NE _ 1 D9WANTZED &iD® _%Hi rhcRRGURNCquepeelckls) 10 SEQ | D NO 62
GATGT, TTGég& C%ﬁ@é%CACTCTCCCTGCCTGTCAGTCTT%AGATCAAGCCT
c%lh €y GAGCATTGTACATAGTTCTGGAAACACCTATTTACA
ATGGTTCCTsm GTCTCCAAAGCTCCTGATCTCCAAAGTTTCCAAC
CGATTTTCTGREGTLCCCA ACOACAGAT
CAGL, e@ ef >

CTCAGGATCA TOEAG A e ﬁ( ACAAL .,me AGECTCTGTGAA
TCACATGTT g A\m"-ea ‘-"7 AGS Qzﬁ\i;‘g"‘,.;. .yf; { 5 ,f Gig A%C eﬁ%&qﬁr@' c
aCI : GLTG %& o u, :, %,m B e TGGACACCAGC
ﬁ%e.-,g., ggg'ié J"‘ ah jg 3 """ AKX ” 5;’:%5" ACCGCCGTGTAC
CAGGCTCCA =~ f’“?em g«; CACCACAGTG
ATCTACTATC :f SR A GGGCCGATTCACCATCT CCAGAGACAATGCCAAG

AACACCCT GIGCCTGCAAAT GACCAGI CTGAGGT CTGAGGACACGGECCATGTATCAC 25

TGT GCAACCEECMARERT ADAC ¥d bdueAddGEFISCCGECACAGGGACC

A CA Eumamzed%9 L2
SEQ ID NO: 43

GACATCCAGATGACCCAGAGCCCCTCTAGCCTGAGCGCCAGCGTGGGCGACAGGGTG
ACCATTACCTGCAGGAGCAGCCAGAGCATCGTGCACAGCAGCGGCAACACCTACCTG
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MURI NE_22A5_ VL nucl eic acid sequence (cells) SEQ ID NGO 64 30
GATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGT TACCAT TGGACAACCAGCCT
CCATCT CT MEOAAGTIGAAST CAGAGCCTCTTAGATAGT GATGGAAAGACATAT TT@AT/US2011/050322

ATTGGTTGTTACAGAGGCCAGGCCAGT CTCCAAAGCGCCTAATCTAT GTCTAA
ﬁgGMAAE 5 ‘CTT Ned ; ::AE%GGTGAGC

gl CGAT :
TACACATTT SR IR it Lei ¢
acid sequ AGG
GACAT A

CCATCACAT GTCGAACAAGT GAGAATGT TTACAGTAATTTAGCAT GGTATCAGCAGA
AACAGGGAARATIINGCT BAGH GETIEGHETR G RHREECAACAAGGT TACCAGATGGTG
Tmmm GTGGATCAGGCACACAGTATTCCCTCAAGATCAACA

GCCTGCAGT THTGGGACTTATTACTGTCAACTTTTTTGGGGTATCCCGCT
CACGTT GCTGGAGCTGAAA 45 HUMAN HER3 EXTRACELLULAR DOVAIN w o
si gnal segue

2012/ 0311 9 PERESH (@ rsSwMEWEAR PG5 EWiGVIDPSDGYS

SEV HY ;.r'et ~ - . M XGAGERAGTLDY WGQGTTLTVS
DLSFLQW REVTGYVLVAMNEFSTLPLPNLRVWRGTQVYDGKFAI FVMLNYNTN

SSHALRQLRLTQLTEI LSGGVYlI EKNDKLCHVDTI DWRDI VRDRDAEI VWKDNGR 5
SCPPCHEVCKBHROWEP GBBDCORIHI Kah i\ PN ePNPNQCCHDECAGGC

SGPQI)TDCFA%E@ GACVPRCPQPLVYNKL TFQLEPNPHTKYQYGGVCVAS

CPHNFWDQ? < MEVDKNG. KMCEPCGGE. CPKACEGT GSGSRFQT

VDSSNI DCFYREFMH L GNLDFLI TA-NGDPVWHKI PALDPEKLNVFRTVREI TGYLN

| QSWPPHVHNFSVFSNLTTI GGRSLYNRGFSLLI MKNLNVTSLGFRSLKEI SAGRI Y 10

I SANRQL CYHHSLNWI KVLRGPTEERL DI KHNRPRRDCVAECGKVCDPL CSSGGEC

WGPGPGQCL GBYCDRENFnNGE PREF/yuEAfe CF SCHPECQPVEGT A
TCNGSGSDTW%DHWSSCPHGVLGAKGDI YKYPDVOQNECRPCHENC

TQGCKGPEL GKTHLT 15 HUMANI ZED 1D9 HO VH amino acid sequence SEQ
ID NO 67 VOMRINORAENRKPRASVKVSCKASGY TFT SYWWHW/RQAPGQGL EWVGVI DPSDGY

SHY! KGRVTMIRDTSI S TAYMELSRLRSDDTAVYYCARGLAGTLDYWSQGTTVTV SS 20 HUMANI ZED
1D9 VH nucl ei ¢ acid sequence SEQ I D NO 68

CAGGTGCA ABBC GOABAARGCCCGGAGCCTCTGTGAA
%TWACACCTTCACCA@TACT%AT@ACTC{SGTGAG 25
GCA GGAGT GGAT GGGOGT GATCGACCCCAGCGACGGGT

ACAGCCACT 8CASTCAGAAGT TCAAGGEGCAGGGT CACCATGACCAGGGACACCAGC
ATCAGCACCGCCTACAT GGAACT CAGCAGGCT GAGGAGCGACGACACCGCCGTGTAC
TATTGCGCCAGGGEECCT GGCTGGCACCCTGGAT TACT GGGGCCAGGEECACCACAGTG ACCGTGAGCAGC 30
HUVANE Z EDMIDOINEL W _¥Iiantin@adidiseg@epence SEQ | D NO 69

QVQLVQSGA WSCKASGYTFTSYV\M-WRQAP@_ EWMGVI DPSDGY
SHYNQKFK TAYMELSRLRSDDTAVYYCARGLAGTLDYWGQGTTVTV 35SS HUMANI ZED

109 H1 VHMSUD®iES5 ¥ei d sequence SEQ ID NO 70

DVLMTQTPLSLPVSLGDQASISCRSSOSIVHSSGNTYLOWFLQKPGQSPKLLISKVSNRES
GVPDRFSGSGSGTDFTLRISRVEAEDLGLYYCEQGSHVPWTFGGGTKLEIK

30
MURINE _1D9 _CDRL1 amino acid sequence
SEQ ID NO: 49
RSSQSIVHSSGNTYLQ

35 MURINE _1D9_CDRL2 amino acid sequence
SEQ ID NO: 50
KVSNRFS
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CAGGT GCAGCT GGT GCAGT CCEECGCAGAGGT GAAGAAGCCCGGAGCCTCTGIGAA 40

GGTGAGCT GCAAGGCCAGCGGECTACACCT TCACCAGCTACT GGATGCACTGEGT GAG
GCAGGCCCOVORERABEOBECT GGAGT GGAT GEGCGT GAT CGACCCCAGCGACGEGPCT/US2011/050322
ACAGCCACT. ACAACCAGAAGT TCAAGGGCAGGGT CACCATGACCGT GGACACCAGC

ATCAGCACCEC c GGAGCGACGACACCGCCGTGTAC

TATTGCGCCAGA e= BT BREA BRI ﬁeﬂmmCCACAGTG 45 ACCGTGAGCAGC
WO 2012/ OSE®IBRD/ 41S2011/ 050322 HUMANI ZED 1D9 H2 VH ami no acid sequence SEQ
ID NO 71 GAEVKKPGASVKVSCKASGYTFTSYWHWRQAPGQGL EWMGVI DPSDGY 5
SHYNQ(FKGE\Q‘QP%‘ STAYMEL SRLRSDDTAVYYCAGGLAGTLDYWSQGTTVTV SS HUVANI ZED 1D9
H2 VH nucl eic acid sequence SEQ ID NO 72 10

CAGGT ; GAAGAAGCCCGGAGCCTCTGTGAA

GGTGA CRAEREETHT C A CTACTGGATGCACTGGGTGAG
GCACBCCCCEWTGGAGT@ATCIDCGTGATCGACCCCAGCGACCISGT

ACAGCCACT T

TATT '

HUMAN ED T GGACACCAGC
QVQLVCSGA

SHYNOKFK el \ CCGTGTA

HUVANI ZED i . ACCACCCT
CAGGTGCA GAGGT GAAGAAGCCCGGAGCCTCTGTGAA

GGIGAGCT GCAAGGCCAGCGGECTACACCT TCACCAGCTACT GGATGCACTGGGTGAG

GCA ICAH Sl Sgueitel GAT CGACCCCAGCGACGGEGT

ACAGCCAWTCAAGGGCAAGGT CACCATGACCAGGGACACCAGC 30
CTCAGCAGGCT GAGGAGCGACGACACCGCCGT GTAC

HUMANI ZEDAG%TI@G(LTGEGFL(BGA&CA@(K@@HB@RTGGTSE@CAD@G@CG@CAACACCTACCT

DI QVT QSPSELCSA3\EDRVTITTLRSSQL SLVEG SAIRU AN QKRS APKICII G YRNRIS\ QYPGAG

SRF SGRESGTRATIATH GSIQREDFOVYY GEQCEHRANK QBB EE KRG CGGCA GUMMAZEDATDY LO VL
nucl ei ¢ aCACCERGUWEIERET EAGSEQGIDANAGAIGCGAGGACCTGGGCCTGTACTACTGCTTCCA

GACAT CCAGATGAGDIARNGERECT CTAGARCTEACCACCABIETGEECEAGABOGEG ATCAAG
ACCATTACCT GCAGGAGCAGCCAGAGCAT CGT GCACAGCAGOGGCAACACCTACCTG

CAGTGGTA GGCT GCTGCTGATCTACAAGGTGAGC WO

2012/ 0311 PR BEAgS acid sequence
AACAGRBFTC&M&ZCCTCTCGCTTCTCAGGCAGCGGCTCCGGCACCGATTTC

ACCCTGA% ‘.' Jeie(aeleia FOAN S %%%C%@fﬁ L3 VL

1) "NO
am no aci CCGAGAAGGGUCTGGAGTGGGTGGCCTACATCACCAGCGGCAGCAGCG

AGATCTACTACGTGGACACCGTGAAGGGCAGGTTCACCATCAGCAGGGACAACGCCA

30 AGAACACCCTGTGCCTGCAGATGACCAGCCTGAGGAGCGAGGACACCGCCATGTACC
ACTGCGCCAGGGGCTACGGCTACAGGGAGGGCTACTTCGACGTGTGGGGCACCGGCA
CCACCGTGACCGTGAGCAGC

MURINE_22AS5 VL nucleic acid sequence
35 SEQID NO: 55

GACGTGGTGATGACCCAGACCCCCCTGACCCTGAGCGTGACCATCGGCCAGCCCGCC
AGCATCAGCTGCAAGAGCAGCCAGAGCCTGCTGGACAGCGACGGCAAGACCTACCT
GAACTGGCTGCTGCAGAGGCCCGGCCAGAGCCCCAAGAGGCTGATCTACCTGGTGAG
CAAGCTGGACAGCGGCGTGCCCGACAGGTTCACCGGCAGCGGCAGCGGCACCGACT
40 TCACCCTGAAGATCAGCAGGGTGGAGGCCGAGGACCTGGGCGTGTACTACTGCTGGC
AGGGCACCCACTTCCCCCAGACCTTCGGCGGCGGCACCAAGCTGGAGATCAAG

MURINE_22AS5 VL nucleic acid sequence
SEQ ID NO: 56
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DVQMT QSPSSL SASVGDRVTI TCRSSQS! VHSSGNT YL QY QQKPGKAPKLLI YKVSNRF
SGVPSRFSGSGSGTDFTLTI S SLQPEDFAVYYCFQGSHVPWIFGQGTKLEI KR 10 HUMANI ZED 1D9 L3

VL nucl eiwoaei2h3swguence SEQ | D NO. 78 PCT/US2011/050322

GACGT GCAGAT GACCCAGAGCCCCT CTAGCCT GAGOGCCAGOGT GGGCGACAGEGT

%ACOGT‘IE_?A AGACCGT

CAAGAGETT 0 GTACCAGCA
oS TGCCCGACG

ACCCTGA .

L4 VL A C CTGTTCTTéﬂ%r%A

DI LMTQSPS ShEY LLI YKVSNRFS GVP

SRFSGSGSGTDFTLTI SSLQPEDFAVYYCFQGSHVPWIFGOGTKLE! KR HUMANI ZED 1D9 L4 VL

nucl ei ¢ aBIUMARIRKEMA®I2E \BEQmiHd 1¥a seGlkence

GACATCCT GAGCCCCTCTAGCCT GAGOGOCAGOGT GGGCGACAGSGTG

ACCATTACCT GCCAGAGCAT CGT GCACAGCAGCGGCAACACCTACCTG

CAGTGGTA GGCTCCCAAGCTGLT GATCTACAAGGTGAGT

ACCCT GACCR TOHCR T ERCTRCA R
ACCCTGA Ca
GAAGCCACGHECSRIS&NG I THIAEITHS K BEAEBANG

am no aci d sequence SEQ | D NO 81 35

DVLMIQSPSSL SASVGDRVTI TCRSSQSI VHSSGNT YL QAFQOKPGKAPKL LI SKVSNRFS GVP
SRFSGSGSGHDM A N8 GPRDE AVAY XGaeisatiy s\l a€d@ddibEl KR HUMANI ZED 1D9 L5 VL

nUC| e%ﬁ#&&@%&e o SEchT[A)GCNgTGSAZGCGCCA4O GOGTGBGUGACAGEGTG

; A SGACTCGGGCGACAGGGTG

dCA CW@G@Q@AAMG@@AACACCTACCTG
OGN TATCA WA GGTGAGC

2012/ 031 1Q&IPKA'GGJSZLMG(Z@(SOGZGCCCTCTCGCTTCTCAGGCAGCGGCTCCGGCACCGATTTC

ACCCTZACCATCAGCRCABNE AL 37a MGMTGCTTCCAGG

GAAGCCA! e«w ] CGAGATCAUMNGZEDT1DO L6

VL am no acid sequence 5 SEQ I D NG 83

DVVMIQSPL CRSSOS| VHSSGNTYI QORPGQSPRRLI YKVSNRFS
GVPDRFSGS E’)" %%%%E%M%mea KR HUMANI ZED 1D9 L6
VL nucl ei SEQ(IDcNeeiwence 10 SEQ ID NO 84

ACCATTACCG@@A

o CTTCAGTGAAG

. CTGGGTGAAAC
CAGTGGTT

TGGTACTA

CAACAGGTT
CACCCTCAA! TCTTCCA
GAGGAGPG _ & %@%ﬁfc@ L7 W
DVVMTQSPL | SCRSSQSI VHSSGNTYL QAFQQRPGQSPRRLI SKVSNRFS

GVPDRFSGSGSGIDFTLKI SRVEAEDVGVYYCFQGSHVPWFGQGTKLEI KR HUVANI ZED 1D9 L7 VL
nucl ei ¢ aMURINELEDIC ¥ LInQeicAciGeqiRacd@ells)

GACGTGGT GCCCTCTGAGCCTGCCT GT GACCCT GEECCAGCCCECC

AGCATTAGC% CSCCAGFCCATCGFCSCACACSCACSCCSCSCAACACCFACCFG

XKHRCTGGTATCAGCAGA

AT 4 OTEATLCPACACTCAGGAG
TCCCATCAAGATTCAGTGGCAGTGGGTCTGGAACAGATTATTTTCTCACCATTAGGAA
CCTGGAGGAAGAAGATATTGCCACTTACTTTTGCCAACAGGGTTATACGCTTCCGTGG

40 ACGTTCGGTGGAGGCACCAAGTTGGACATCAAA

MURINE_1D9_VH nucleic acid sequence (cells)
SEQ ID NO: 61

134



30 GGGGAGCCACGTGCCCTGGACCT TTGGACAGGGCACCAAGCTCGAGATCAAGAGG HUMVANI ZED 1D9 L9
VL am no acid sequence SEQ I D NO 87 DVVMIQSPLSLPVTLGQPASI SCRS

SQSI VHSSONO YL WBQRPGQSPKLLI SKVSNRFS 35 PCT/US2011/050322
GVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCFQGSHVPWIFGQGTKLEI KR HUVANI ZED 1D9 L9 VL
nucl ei ¢ agi e I 9

GACGTGGT Eihe: CAGTGAAG
CTGGGTAAAGC
AGCATTA .
TGATGGTTATA
CAGTGGIT
CAACAGGTT pCAATCCTCCA
2012/ 0311 C GGTCTATTACTG
CACCCTCAA CIRAACHEPFACAACTCTCACAGT
GGGGAGCCA GGACCTTTGGACAGGGCACCAAGCTCGAGATCAAGAGG  HUMANI ZED 15D5

HL VH ami ' nce .5 SEQ I D NO .90 QFQLVQ SGAEVKKPGASVKVSCKAS
GYSFTDYNM@‘M&?“ FKGKATLTVDQ

S| STAVMVEL SRQRBDID A62YYCARMI TI VPFDYWGQGTTVTVS S 10 HUVANI ZED 1505 H1 VH

nucl ei ¢ agj | D GAGATCAAGCCT
CAGTI TCCA!
CAGTTCCA 5 ACCTATTTACA
AGT T GTTTCCAAC

o CGACAGATTTCACA
ACCATCA GCTTTCAAGGT
TACTGCGCT GACTGTGAGCAGC

20 HUNANl@ﬁﬂéM ani.no .aci d sequence SEQ ID NO 92

QVQLVQSGA gpﬂ@%‘rﬁ%ﬁ%ﬂ%&%@ﬁ GQGLEW GG NPNYGT TVYNQKFKGKATLTVDQ
S| STAYMEL SRQRSDIIANEYYCARMITI VPFDYW GQGTTVTVSS 25 HUMANI ZED 15D5 H2 VH

nucl el c aci,d 9

e TS G GACEETFAGTGAAGCCCGGAGGGTCCCTGAA
CAGGT °3§ - Al gff'ﬁ'ﬁ ‘é‘v’?ff A%'i' A\\fcf'ref'l‘%g GGCTTCGT
%TGA\(I:T A lﬁ“ﬁ A\g A( AN AsemA ec% AA
GCAGGCACCERES ST EUS FRACARAGAFFASEART GGCAGTAGTGAA

AYA' ( CA \ A‘let A

AL A EOREeGA mer&&ﬂ SCABAGACAATGCCAAG
CTACCGTCTACAACH NS A ST AT AR
TCAGCACCALAFAR EC oL 3%'(.{ 33'3%@5 ARANZAGALAGEECCATGTATCAC

A EROEA A R B A A R N R RO GG

ATTGOGECAGEA v GRS bR AR CEAPRE S ARG eAEEACe 35
HUMANI ZED 0“aci d sequence SEQ ID NO 94

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNMNWRQAPGQGLEWMEE NPNYGT TVYNQKFKGKATLTVDQ
S| STAYMEL SRIEBSED2 2V YTARNMIeld AdrHofs{cts) 40 VS S HUVANI ZED 1505 H3 VH

nucl ei c agkal aqyence SEQ ID NGO 95

30 GATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCAGCCT
CCATCTCTTGCAAGTCAAGTCAGAGCCTCTTAGATAGTGATGGAAAGACATATTTGA
ATTGGTTGTTACAGAGGCCAGGCCAGTCTCCAAAGCGCCTAATCTATCTGGTGTCTAA
ACTGGACTCTGGAGTCCCTGACAGGTTCACTGGCAGTGGATCAGGGACAGATTTCAC
ACTGAAAATCAGCAGAGTGGAGGCTGAGGATTTGGGAGTTTATTATTGCTGGCAAGG

35 TACACATTTTCCTCAGACGTTCGGTGGAGGCACCAAGCTGGAAATCAAA

MURINE_22AS5 VL nucleic acid sequence (cells)
SEQ ID NO: 65

GACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGTATCTGTGGGAGAAACTGTCA
40 CCATCACATGTCGAACAAGTGAGAATGTTTACAGTAATTTAGCATGGTATCAGCAGA
AACAGGGAAGATCTCCTCAGCTCCTGGTCTATGGTGCAACAAGGTTACCAGATGGTG
TGCCAGCAAGGTTCAGTGGCAGTGGATCAGGCACACAGTATTCCCTCAAGATCAACA
GCCTGCAGTCTGAAGATTTTGGGACTTATTACTGTCAACTTTTTTGGGGTATCCCGCT
CACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAA
45
HUMAN HER3 EXTRACELLULAR DOMAIN w/o signal sequence (corresponds to crystal

structure)
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WO 2012/ 031198PCT/ US2011/ 050322

CAGGT GCAGCT GGTCCAGAGCGGAGCCGAGGT GAAAAAGCCCGGECGCAAGCGT GAA

GGTGAGCT GEOAGRAGAGEGGCTACACCT TCACCGACTACAACAT GAACT GGGT GRGT/US2011/050322
GCAGGCCCCCGECCAGGGECCT CGAGT GGAT GGGAGGCAT CAACCCCAACTACGGCA

CCACCGTGT, AAGT TCAAGGGCAAGGCCACCCT GACCGT GGACCAGAGC 5

ATCAGCA CTGAGCAGGCT GAGGAGCGACGACACCGCCGTGTA

CTAT TGCCCEAGGNYSALUABCA T BM&] COCTH A AQNEEEOCARCEIADMAN I VEACIENET CTAGC
HUVANI ZEDp} 5ipp QiR BN A& VAN Ererid e ey Lidy BRQT WQGI@EBAIFVMLNYNTN

DI QT QSPSSEFAD T ERAREE SNV RKE R TiIHE KER/ VKDNGR
FSGSG%GTDé’EbEbﬁ Mﬁ%HCFGPNW&fBE&?&%”GéZ VL
nucl ei ¢ hKE : YQYGGVCVAS
GACATOCAC

AOCATOA GTGSGSRFQT

A +BFLERG AR ER TVREITGYLN

GT GOCCT CAREF PEHABASEASEENEAGTCARASOGARPASAEIM R OOATEINGERGH KEISAGRIY
A@CT&A@&M@@WWXMWKKM@E@CDPLCSSGGC
AGAPGQCASTRAGCTRGAN TV AEGNEE NMGFPRE 2B EASIOF JCHRECQRMEG BAT d
sequence SENGIGNOTCAGEHFRDGPHCVSSCPHGVLGAKGPIYKYPDVQNECRPCHENC
DI QVIT QSPSSQSASUGPRVDIDTTRASED EINYK MY QOKPGKAPKLLI YYTSTLHSGVPSR
FSGSGSGTDFTLTI SSLQPEDFATYYCQQGYTLPWIFGQGTKLEI KR HUMANI ZED 15D5 L3 VL

nucl e&aci d sequence SE(%I D NO 99 30
GACAT @w&@@m@mmmmm

GACCATTACSE GIHCEEEZAGCCAGGACAT CAGCAACT ACCT GAACT GGTACCAGCA

GAAGCCCGGECAAGECCCCCAAGCTCCTGATCTACT ACACCT CCACT CTGCACACCGG

CGTGOOCT CRAESN RO TEMT AT AACEEACTIABE Y BASERRAE WMGVIDPSDGY

CAGCCT CCASRERSREEAIMAEEEABR P ACT NEFCREREPRAA EPAGEED RV GQGTTVTV

TT CCTT@%GCCAGGGCACCAAACTGGAGATCAAGAGG HUMANI ZED 1D9 H6 FULL- LENGTH HEAVY
% no aci d sequence (used for expression of the humani zed 1D9 H6L2

antl body HUMARIZAH Ebd HOENT hiaeisy séi@Seduendes having a functional copy of the

FUT8 gene_and used for expression of the humanized 1D9 40 H6L2

POTELLI GERF®APN?: $ody i n POTELLI GENTTm syst em CHOK1SV cel I's | acking a

f uncti onatAcomG@IGETEGFCTAGYEueECRIER A ALOGAAGAANY CCGGAGCCTCTGTGAA

2012/ 031188RCNAISEIAAGE0822AFAEGE AL NVATIAICEAGCTACTGGATGCACTGGGTGAG

VHSQVEX VQEGARBKKREADMSCHAOGEY TE CRAV/RAGCGTGATCGACCCCAGCGACGGGT

PGQGL EVWGKHICIARBIAY SHMNKEEGEWRIGTYIO RS GEIAYMEL BRCRBIOBIMMNCGAGG GACACCAGC

GLAGT L DYWSQRGAGRS GRAS AKCFG SNEPIr AR GB3KRIS (Xl OAGCTAMINERERYIVE TWINRCGALT S

GVHTFPAVL QASSGELYBASROOMPT GSC BLGERE EBGEAASCXTATTG
CPPCPAPEL |y @GR T8I ERRIKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNW

YVDGVEYHNAKTKPREEQYN* STYRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI EK

Tl SKAKGQPREP LPP SRDELTKNQ\/SLTCLVKGFYP SDI AVEVWESNGQPENNYKTT PPVLD SD
GSFFLYSKL TROKSRIAS RARVES \EEUMRACNGIRIRSL SLSPGK 10 HUMANI ZED 1D9 HB
FULL- LENGSEQHBANY: 68HAI N nucl e| c acid sequence (used for expression of the

humani zed 1 6&5sz antib on- ELLI GENTTm s st e ceI | s _ha
xaéKaﬁaYal qévgg&aﬁ%
EXPFB%E@‘GMF%@LBD@&% %]§r LEVTY

functi ona

1D9 2

| acki a>?uncti onal copy of the FUT8 gene). Portion encodi ng
MOWSCHLFLVATATGVHS si gnal 15sequence can be omitted. SEQ ID NO 101
ATGCCCCT GGHOM AU TOC HEMH il (il (s dfuehde CACCGGT GT GCACAGCC
AGGTGCAGCT %g&?\GT CCGGCCCAGAGGT GAAGAAGCCCGGAGCCTCTGTGAAG
GTGAGCTGCR {SCGCT ACACCT TCACCAGCTACT GGATGCACT GGGTGAGG 20

CAGGECCCCT WM&T@@@G@WW&GCCTCTGTGAA
NEBTIC ﬁ%@@@@é\ﬁ&@%@@%CACTGGGTGAG

GCCAGISACEGTGTCATEAACAGCCGAGCCCT GACCAGCGGECGT GCACACCTTCCC
AGCTGT CCTGCAGAGCAGCGEECCT GTACAGCCT GAGCA GGTGACCGT GCCCAG
CAGCAGCCTGGEGECACCCAGACCTACATCTGTAACGT CAAGCCCAGCAACAC
CAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT GTGACAAGACCCACACCT GCeece



30 CCTGCCCTGCCCCCGAGCT GCTGEGAGECCCCAGCGT GT TCCTGT TCCCCCCCAAGCC
TAAGGACACCCT GATGAT CAGCAGAACCCCCGAGGT GACCTGTGTGGTGGTGGATGT
GAGCCACGAEZRACOMBEASGT GAAGT TCAACT GGT ACGT GGACGGCGT GGAGGT GBCT/US2011/050322
ACAAT GCCAAGACCAAGCCCAGGGAGGAGCAGT ACAACAGCACCTACCEEGTGGET G

TCCGT GCTGACCGT GCTGCACCAGCGAT TGGCTGAACGGCAAGGAGTACAAGT GTAAG 35
GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCAT CAGCAAGGCCAAGEEC
CAGCCCAGABAMOSZAHST 0F ACAGCarhiHoGLldSEfdnbEAGAT GAGCT GACCAAG

AACCAGGT (Cg% GCCTGGT GAAGGECT TCTACCCCAGCGACATCGCCGT G

GAGT GGEGAS GCCCGAGAACAACTACAAGACCACCCCCCCTGTGCT
GGACACCGADSRTAGSGIEVKIKAGA SNIAGSARES T GACCST WEACANGAADNPIIE WM GVIDPSDGY
&A&MB%W@@@TMWWCAGTADYWGQGTTVTV
CACCCAGAASH\GCCTGAGCCTGTCCCCTGECAAG HUVANI ZED 1D9 H6 COVPLEGENTTmM (when used
for expression of THE humani zed 1D9 H6L2 COVPLEGENTTm anti body in

non- POTEL ] |1 s .hayi a 45 functional copy of the FUT8
gene) or k@g&%ﬁ ?@n‘&ﬁ“ﬂé%‘ﬁ# &’é’ﬁ'b‘}eesm on of the humani zed 1D9 H6L2

ACCRETAI\/ABElem(i)mme When expr essed |n POTELLI GENTTm WO

e

of th

?/CHIS%JSQ?Q/ A %"W B Y;; : &5"3" GTGATCGACCCCAGCGACGGGT
PGOGLEW 5 i'l‘.ﬂ“ ;g:' tsf m GACAgCAGC
SHTEERVL :6 ﬂ'@e&# ‘ﬁ'u '«?JS PR LT

KSCDKTHTCPPCPAPE ee‘ VFL FPPKPKDTLM SRTPEVTCVWDVSHEDPEVQ:KW
YVDGVEVHNAKTKPREEQFN* STFRVVSVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKT 10

| SKTKGQOPREPWAN IAHYS RB I HBERNOvninbGcdsendisbl AVEVWES SGOPENNYKTTPP
NLDSDGSF%%@I&&%&)K%R\AQQG\H FSCSVMHEALHNHYTQKSLSLSPGK HUVANI ZED 1D9 H6
COVPLECGE used for expression of THE humani zed 1D9 H6L2

COVPLEHEEND MQLAMQISAratyK K PG ASYVIK PSTEA R GEERNTI WIS WeRQed GG IRy My 1BP3BGY
f unct i onaFHE KRG VIEMTFRID8S A& M ELLS RARSRETAVABICA R GhACTUBDFW GQGTEXPVESSi on

of the hugsni zed 1D9 H6L2 ACCRETAMABTmM anti body when expressed in
POTELLI GENTTm syst em CHOK1SV cel I's | acking a functional copy of the FUT8
gene) Ig mera FULL- LENGTH HEAVY CHAI N nucleic acid
sequence%&?‘%mmggﬁ?’@m&% FIRFEFGVHS si gnal sequence can be
omtteg. SEQSEQI(I)DMNO 103

GFCFACCA(X)GX)GBCACA(X)C(X)CCF(XXBCT(X)CFGGTCAAAGACFACFTCCCCGA 30
GCCCGT CACEGMAMZIKI-ABT AGSEH it adidAt ke CGCGT GCACACCTTTCC
CGCCC?%: GGCCTGTATAGCCT GAGCAGCGT GGTGACCGTGCCTTC
TAGCA g%@% CCT ACATCTGCAACGT CAACCACAAGCCCAGCAACAC
; AN ""*0‘“ CARSASICACQACCDGRCGRAPKLLIYKVSNRFS

& ) (I@ESHVWQG’-KKGE&BS
CAAGGACACCCT GATGATCT cr AGAACCCCCGAGGT GACCTGCGT GGT GGT GGACGT

AR A R A b R T AR EEACCTT CAGOT GGTG

T EEACCTTCAGEGTGGTGA
GCGTO@IGASE@EG@W@%TCAGGACTGGCTGAAC@GCAAGGAGTACAAGTGCAAGG
%%?GACAGGGTG

7 ACACCTACCTG
CTACAAGGTGAGC

CGATAGCGACGGCAGCTTCTTCCTGT. ACAGCAAGCT GABQGT GGACAAGACCCGGTG WO

2012/ 031198PCT/ US2011/ 050322

GCAGCAGGGECAACAT CTTCAGCT GCAGCGT GATGCACGAGGECCCTGCACAACCACTA
CACCCAGAAGAGCCTGAGCCTGAGCCCCGGAAAG HUMANI ZED 1D9 L2 FULL- LENGTH LI GHT CHAIN
am no acid sequence (used for co-




S5expression wth SEQ ID NO 100 in non-POTELLI GENTTm system cells haying a
functional copy of the FUT8 gene to produce the humani zed 1D9 H6L2

ant i body,woget/d3or98co- expression with SEQ I D NO 100 i nPPOUIERMNGENTT M
system CHOK1SV cells | acking a functi onal copy of the FUT8 gene to produce

ter]g P‘[J)”ani D9 H6 8%% %:%g n Wi th
i ] § ] % copy
g];ldt Bgegugg‘q Cge;e%%éé (r[’;i til T AG yste(r)ndy’

cells lacking a functional copy of the FUT8 gene to produce the humani zed
1D9 Hoei 2 ACCRENANMABTDY a8vIbafinp aGEQduendO. 104 15 MOASCHLFLVATATG

VHSDI QM gg&fﬁ%ﬁ?@s GDRVTI TCRS SQSI VHS SGNTYLQWFQQ KPGKAPKLLI YKVSNRF SGVP
SRFSGSGS QPEDFAVYYCFQGSHVPWTFG QGTKLEI KRTVAAP SVFI FPP

SDEQLKSGT BSW@MK@RE%&MKVM@ﬁ@lssGNTYLQWYQQKPGKAPKLLIYKVSNRF
QESVTEQDSKGSPY SRS SHISKADY EHSHOP Y AGE QEGSPMINSENROECK2E8TKIUVANI ZED 1D9 L2
FULL- LENGTH LI GHT CHAI N nucl eic aC| d sequence (used for co-expression with

SEQ | D, NG, stemcell s haying a functional copy
of th M&Nﬁﬁﬁ?ﬁg&eﬂ‘{c & "Pfﬂfﬂ'%fﬂﬁ"z“éﬁ 1D9 H6L2 antibody, used for

Co- expr esSEQMDWWON7ESEQ | D NO: 100 in POTELLI GENTTm syst em CHOK1SV cel | s

| acking a_, ' g 109

onal,con AT 2 QUIROL B8
o o %% e

E:g gﬁj 1 S LD .n‘w?- | ?vl e y‘% ..r gng a
L%E%E%XB?@ Attt '"f‘ 55 zggsgg G ewﬁ"" AL G gnal

sequence can be omtted. SEQ I D NO 105
ATGCGAT CGAGM ANHKIAT DL LE VI GlInl i h ABCAeAECT ACAGGT GTCCACTCCG
AT T A AT 05T CCACACCAGISGCAACACCTACCTC
CCATT GAGCATCGT GCACAGCAGCGGCAACACCTACCTGC 35
ABGATCCRANEIVASTGATCTACAAQCOK CAREARK LLIYKVSNRFS

ACAGGT TCAG&Z@@ZE’H' 'ﬂTIGCHTI'S' CXIDAOACEGAGTRCAKR
CCTGACCATCAGCTCACT GCAGCCCGAGGACT TCGCCGT CTACTACT GCTTCCAGGGA

TR IR ST oo e o
(0} C%TCT TCCCCCCCAGCGATGAGCAGC'I' GAAGAGCGGCACC

AAGCGGTO‘GCGGAG' < EINSNINE R N v yeR el or G EGCGACAGGGTG
RO e .‘y.i",%"gﬁ AR T2l 2 S0 fz"ﬁ'-‘e'r ACCTA
9"5‘!:@" ARG AR AEATAT S ev ees CACCTACCTG

S T IENS raetieele TR Ve e ACAAGGTGAGC
OGAGAAGCACAR GG ARG YT ST CAGEF GRS A R

(J A
S e R AU B 1o

HUMANIZED 1D9 L5 VL amino acid sequence
SEQ ID NO: 81

35 DVLMTQSPSSLSASVGDRVTITCRSSQSIVHSSGNTYLOWFQQKPGKAPKLLISKVSNRFS
GVPSRFSGSGSGTDFTLTISSLQPEDFAVYYCEFQGSHVPWTFGQGTKLEIKR

HUMANIZED 1D9 LS5 VL nucleic acid sequence
SEQ ID NO: 82

40 GACGTGCTGATGACCCAGAGCCCCTCTAGCCTGAGCGCCAGCGTGGGCGACAGGGTG
ACCATTACCTGCAGGAGCAGCCAGAGCATCGTGCACAGCAGCGGCAACACCTACCTG
CAGTGGTTCCAGCAGAAACCCGGCAAGGCTCCCAAGCTGCTGATCAGCAAGGTGAGC
AACAGGTTCAGCGGCGTGCCCTCTCGCTTCTCAGGCAGCGGCTCCGGCACCGATTTC
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VH VL Pairs Murine 1D9 anti body Conprises SEQ ID NO 44 (VH) and SEQ I D
NGO 48 (VL). Miurine 15D5 antibody Conprises SEQID NO 1 (VH) and SEQ ID
NO 5 (VHyo:20m3me®si ¢ 1D9 anti body Conprises SEQ | D NO P¢d/uS¥H)y/o0a03d2 SEQ | D
NO. 48 (VL). Conprises nurine VH fused to human 1gGL CHl- Fc domai ns.

Compri ses , R& At REdr ¢ Ao PUERBLBEA A PR e o TP ABFA ErdePPe@REEPOYY

10

15

20

25

30

35

40

GAAGCCACGTGCCCTGGACTTTTGGCCAGGGCACCAAGCTCGAGATCAAGAGG

HUMANIZED 1D9 L6 VL amino acid sequence
SEQ ID NO: 83

DVVMTQSPLSLPVTLGQPASISCRSSOQOSIVHSSGNTYLOWFQQRPGQSPRRLIYKVSNRFS
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVPWTFGQGTKLEIKR

HUMANIZED 1D9 L6 VL nucleic acid sequence
SEQ ID NO: 84

GACGTGGTGATGACACAGAGCCCTCTGAGCCTGCCTGTGACCCTGGGCCAGCCCGCC
AGCATTAGCTGCAGGAGCAGCCAGTCCATCGTGCACAGCAGCGGCAACACCTACCTG
CAGTGGTTCCAGCAGAGGCCCGGCCAGAGCCCCAGGAGGCTGATCTACAAGGTGAG
CAACAGGTTCAGCGGCGTGCCCCGACAGATTCAGCGGCTCAGGCAGCGGCACCGACTT
CACCCTCAAGATCAGCAGGGTGGAGGCCGAGGACGTGGGCGTCTACTACTGCTTCCA
GGGGAGCCACGTGCCCTGGACCTTTGGACAGGGCACCAAGCTGGAGATCAAGAGG

HUMANIZED 1D9 L7 VL. amino acid sequence
SEQ ID NO: 85

DVVMTQSPLSLPVTLGQPASISCRSSOSIVHSSGNTYLOWFQQRPGQSPRRLISKVSNRES
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVPWTFGQGTKLEIKR

HUMANIZED 1D9 L7 VL nucleic acid sequence
SEQ ID NO: 86

GACGTGGTGATGACACAGAGCCCTCTGAGCCTGCCTGTGACCCTGGGCCAGCCCGCC
AGCATTAGCTGCAGGAGCAGCCAGTCCATCGTGCACAGCAGCGGCAACACCTACCTG
CAGTGGTTCCAGCAGAGGCCCGGCCAGAGCCCCAGGAGGCTGATCAGCAAGGTGAG
CAACAGGTTCAGCGGCGTGCCCCGACAGATTCAGCGGCTCAGGCAGCGGCACCGACTT
CACCCTCAAGATCAGCAGGGTGGAGGCCGAGGACGTGGGCGTCTACTACTGCTTCCA
GGGGAGCCACGTGCCCTGGACCTTTGGACAGGGCACCAAGCTCGAGATCAAGAGG

HUMANIZED 1D9 L9 VL amino acid sequence
SEQ ID NO: 87

DVVMTQSPLSLPVTLGQPASISCRSSOSIVHSSGNTYLOWFQQRPGQSPKLLISKVSNRES
GVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFOGSHVPWTFGQGTKLEIKR

HUMANIZED 1D9 L9 VL nucleic acid sequence
SEQ ID NO: 89

GACGTGGTGATGACACAGAGCCCTCTGAGCCTGCCTGTGACCCTGGGCCAGCCCGCC
AGCATTAGCTGCAGGAGCAGCCAGTCCATCGTGCACAGCAGCGGCAACACCTACCTG
CAGTGGTTCCAGCAGAGGCCCGGCCAGAGCCCCAAGCTGCTGATCAGCAAGGTGAG
CAACAGGTTCAGCGGCGTGCCCCGACAGATTCAGCGGCTCAGGCAGCGGCACCGACTT
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Comprises SEQID NO 44 (VH and SEQ ID NO 48 (VL). Conprises nurine VH
fused to human | gGlL CHl-Fc donains. Conprises nmurine VL fused to human | gGlL
CK domai rwoHoareansiwed 1DO anti body Conprises SEQ I D NO 3BOT(U$E)1148c325EQ | D
NO. 34 (VL) expressed in FUT8+ cells. Conprises SEQ ID NO 100 (VH) and SEQ

R L e

HUMANIZED 15D5 H1 VH amino acid sequence
5 SEQID NO: 90

QFQLVQSGAEVKKPGASVKVSCKASGYSFTDYNMNWVKQAPGQGLEWIGGINPNYGTT
VYNOKFKGKATLTVDQSISTAYMELSRLRSDDTAVYYCARMTTIVPEDY WGQGTTVTVS
S

10 HUMANIZED 15D5 H1 VH nucleic acid sequence
SEQ ID NO: 91

CAGTTCCAGCTGGTGCAGAGCGGAGCCGAGGTGAAGAAGCCCGGAGCCAGCGTCAA
AGTGAGCTGCAAGGCCTCCGGCTACAGCTTCACCGACTACAACATGAACTGGGTGAA
GCAGGCCCCCGGGCAGGGCCTGCGAGTGGATCGGCGGCATCAATCCCAACTACGGCA

15 CCACCGTGTACAACCAGAAGTTCAAGGGCAAGGCCACCCTGACCGTGGACCAGAGC
ATCAGCACCGCCTACATGGAACTCAGCAGGCTGAGGAGCGACGATACCGCCGTGTAC
TACTGCGCTAGGATGACCACCATCGTGCCCTTCGACTATTGGGGCCAGGGCACAACC
GTGACTGTGAGCAGC

20 HUMANIZED 15D5 H2 VH amino acid sequence
SEQ ID NO: 92

QVQLVQSGAEVKKPGASVKVSCKASGY TFTDYNMNWVKQAPGQGLEWIGGINPNYGT
TVYNQKFKGKATLTVDQSISTAYMELSRLRSDDTAVYYCARMTTIVPFDY W
GQGTTVTVSS

25

HUMANIZED 15D5 H2 VH nucleic acid sequence
SEQ ID NO: 93

CAGGTGCAGCTCGTGCAGAGCGGAGCCGAGGTGAAAAAGCCCGGCGCTAGCGTGAA
GGTGAGCTGCAAGGCCAGCGGCTACACCTTCACCGACTACAACATGAACTGGGTGAA

30 GCAGGCACCCGGCCAGGGCCTGGAGTGGATCGGCGGCATCAACCCCAACTACGGCA
CTACCGTCTACAACCAGAAGTTCAAGGGCAAGGCCACCCTGACCGTGGATCAGAGCA
TCAGCACCGCCTACATGGAACTGTCTAGGCTGAGGAGCGACGACACCGCCGTGTACT
ATTGCGCCAGGATGACCACCATCGTGCCCTTCGACTACTGGGGCCAGGGAACCACAG
TCACCGTGAGCAGC

35

HUMANIZED 15D5 H3 VH amino acid sequence
SEQ ID NO: %4

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNMNWVRQAPGQGLEWMGGINPNYGT
TVYNQKFKGKATLTVDQSISTAYMELSRLRSDDTAVYYCARMTTIVPEDYWGQGTTVT
40  VSS

HUMANIZED 15D5 H3 VH nucleic acid sequence
SEQ ID NO: 95
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VH and VL signal sequences are absent in mature form anti bodies. Humani zed
1D9 Fc disabled antibody Conprises SEQID NGO 30 (VH and SEQ ID NO 34
(VL) . Compoizeem3zudBunani zed VH fused to a nodi fied Fc decmius2einoapabl e of
medi ati ng CDC/ ADCC. Humani zed 1D9 POTELLI GENTTm anti body Conprises SEQ I D

22 R G R

CCACCGTGTACAACCAGAAGTTCAAGGGCAAGGCCACCCTGACCGTGGACCAGAGC

5 ATCAGCACCGCCTACATGGAACTGAGCAGGCTGAGGAGCGACGACACCGCCGTGTA
CTATTGCGCCAGGATGACCACCATCGTGCCCTTCGACTACTGGGGCCAGGGCACAAC
CGTGACCGTGTCTAGC

HUMANIZED 15DS5 L2 VL amino acid sequence
10 SEQID NO: 96

DIQMTQSPSSLSASVGDRVTITCRASODISNYLNWYQQKPGKAPKLLIYYTSTLHSGVPSR
FSGSGSGTDYTLTISSLQPEDFATYYCQQGYTLPWTFGQGTKLEIKR

HUMANIZED 15D5 L2 VL nucleic acid sequence
15 SEQID NO: 97

GACATCCAGATGACCCAGAGCCCTAGCAGCCTGAGCGCCTCAGTGGGCGATAGGGTG
ACCATCACCTGCAGGGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCAG
AAGCCCGGGAAGGCCCCCAAGCTGCTGATCTACTACACCTCCACCCTGCACAGCGGC
GTGCCCTCAAGGTTCTCCGGCAGCGGCAGCGGCACCGACTACACTCTGACCATCAGC
20  AGCCTCCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGGGCTATACCCTGCCC
TGGACCTTCGGCCAGGGCACCAAGCTGGAGATTAAGAGG

HUMANIZED 15D5 L3 VL amino acid sequence
SEQ ID NO: 98

25 DIQMTQSPSSLSASVGDRVTITCRASODISNYLNWYQQKPGKAPKLLIYYTSTLHSGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQGYTLPWTFGQGTKLEIKR

HUMANIZED 15D5 L3 VL nucleic acid sequence
SEQ ID NO: 99

30 GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGCGATAGGGT
GACCATTACCTGCAGGGCCAGCCAGGACATCAGCAACTACCTGAACTGGTACCAGCA
GAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACTACACCTCCACTCTGCACAGCGG
CGTGCCCTCTAGGTTCTCCGGCTCAGGCAGCGGAACCGACTTCACCCTGACCATCAG
CAGCCTCCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGGGCTATACCCTGCC

35 TTGGACCTTCGGCCAGGGCACCAAACTGGAGATCAAGAGG

HUMANIZED 1D9 H6 FULL-LENGTH HEAVY CHAIN amino acid sequence (used for

expression of the humanized 1D9 H6L2 antibody in non-POTELLIGENT™ system cells

having a functional copy of the FUTS8 gene and used for expression of the humanized 1D9
40  H6L2 POTELLIGENT™ antibody in POTELLIGENT™ gsystem CHOKI1SYV cells lacking a

functional copy of the FUTS gene)

SEQ ID NO: 100
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N* residue marked in heavy chain sequence shown in SEQ ID: 100 of Exanple
11. expressed in FUT8- cells. VH and VL signal sequences are absent in
mat ur e f owonzarasbdi es. Humani zed 1D9 COVPLEGENTTmM ant i matwssﬁ@oscmm 30
(VH and SEQ ID NO 34 (VL) expressed in FUT8+ cel | s SEQ I D NO 102 (VH)

and SEQ | I (3
be presen G‘%r esent
on N¢ reSGﬁg GCLVKDYFPEPVTVS

WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP SNTKVDKKVEP
5  KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYN*STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

10 HUMANIZED 1D9 H6 FULL-LENGTH HEAVY CHAIN nucleic acid sequence (used for
expression of the humanized 1D9 H6L2 antibody in non-POTELLIGENT™ system cells
having a functional copy of the FUTS8 gene and used for expression of the humanized 1D9
H6L2 POTELLIGENT™ antibody in POTELLIGENT™ system CHOKI1SYV cells lacking a
functional copy of the FUTS gene). Portion encoding MGWSCIHLFLVATATGVHS signal

15  sequence can be omitted.

SEQ ID NO: 101

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGTGTGCACAGCC
AGGTGCAGCTGGTGCAGTCCGGCGCAGAGGTGAAGAAGCCCGGAGCCTCTGTGAAG
GTGAGCTGCAAGGCCAGCGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAGG
20 CAGGCCCCTGGCCAGGGCCTGGAGTGGATGGGCGTGATCGACCCCAGCGACGGGTA
CAGCCACTACAACCAGAAGTTCAAGGGCAAGGTCACCCTGACCGTGGACACCAGCAT
CAGCACCGCCTACATGGAACTCAGCAGGCTGAGGAGCGACGACACCGCCUGTGTACTA
TTGCGCCGGAGGCCTGGCTGGCACCCTGGATTACTGGGGCCAGGGCACCACAGTGAC
CGTGAGCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCGCCCAGCAGCAA
25 GAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGA
GCCAGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCC
AGCTGTCCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAG
CAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACAC
CAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCC
30 CCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCC
TAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGT
GAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGC
ACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTG
TCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAG
35 GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGC
CAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAG
AACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTG
GAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCT
GGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATG
40 GCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTA
CACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

HUMANIZED 1D9 H6 COMPLEGENT™ (when used for expression of THE humanized

1D9 H6L.2 COMPLEGENT™ antibody in non-POTELLIGENT™ system cells having a
45  functional copy of the FUT8 gene) or ACCRETAMAB™ (when used for expression of the

humanized 1D9 H6L.2 ACCRETAMAB™ antibody when expressed in POTELLIGENT™
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SEQ I D: 102 of Exanple 11. Conprises a chinmeric 1gd/1g& isotype Fc
domain. VH and VL signal sequences are absent in mature form anti bodi es.
Humani zedwODRB12AGCRETAMAB TM anti body SEQ | D NO 30 (VH) pamS3HQos@M2NO 34
(VL) expressed in FUT8- cells. SEQID NO 102 (VH and SEQ ID NO 104 (VL)

expressed in F - | 5.. Fucosyl at.ed. gl ycans abs : . &, Gl and
I\/HES gl yc It %%S)rcgﬁ%]ﬁfkl%a K‘I‘m%“é'?il g‘Ué’ “ﬁ&ﬁﬁéﬁi gf“ﬁﬁ%bxy Iéﬁ%fsﬁc?yg‘équence
shown i n 8hRetdFULD4.BENG B aIRN €Y CHAISOMnO G968 saueideneri ¢ 1gd /1 gG&3 i sotype
Fc. VH angEgl.[DsI\iI(g:nlaol2 sequences

MGWSCIHLFLVATATGVHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTSYWMHWVRQA
5 PGQGLEWMGVIDPSDGYSHYNQKFKGKVTLTVDTSISTAYMELSRLRSDDTAVYYCAG
GLAGTLDYWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFKW
YVDGVEVHNAKTKPREEQFN*STFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
10 ISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYKTTPP
MLDSDGSFFLY SKLTVDKSRWQQGNIFSCSVMHEALHNHY TQKSLSLSPGK

HUMANIZED 1D9 H6 COMPLEGENT™ (when used for expression of THE humanized
1D9 H6L.2 COMPLEGENT™ antibody in non-POTELLIGENT™ system cells having a

15  functional copy of the FUT8 gene) or ACCRETAMAB™ (when used for expression of the
humanized 1D9 H6L.2 ACCRETAMAB™ antibody when expressed in POTELLIGENT™
system CHOKI1SYV cells lacking a functional copy of the FUT8 gene) IgG1/1gG3 isotype
chimera FULL-LENGTH HEAVY CHAIN nucleic acid sequence. Portion encoding
MGWSCIHILFLVATATGVHS signal sequence can be omitted.

20 SEQID NO: 103

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGTGTGCACAGCC
AGGTGCAGCTGGTGCAGTCCGGCGCAGAGGTGAAGAAGCCCGGAGCCTCTGTGAAG
GTGAGCTGCAAGGCCAGCGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAGG
CAGGCCCCTGGCCAGGGCCTGCGAGTGGATGGGCGTGATCGACCCCAGCGACGGUGTA
25 CAGCCACTACAACCAGAAGTTCAAGGGCAAGGTCACCCTGACCGTGGACACCAGCAT
CAGCACCGCCTACATGGAACTCAGCAGGCTGAGGAGCGACGACACCGCCUGTGTACTA
TTGCGCCGGAGGCCTGGCTGGCACCCTGGATTACTGGGGCCAGGGCACCACAGTGAC
CGTGAGCAGCGCCAGCACCAAGGGCCCAAGCOGTGTTTCCCCTGGCCCCCAGCAGCAA
GTCTACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTCAAAGACTACTTCCCCGA
30  GCCCGTCACCGTGAGCTGGAATAGCGGCGCACTGACCAGCGGCGTGCACACCTTTCC
CGCCGTGCTGCAGAGCTCAGGCCTGTATAGCCTGAGCAGCGTGGTGACCGTGCCTTC
TAGCAGCCTGGGCACCCAGACCTACATCTGCAACGTCAACCACAAGCCCAGCAACAC
CAAGGTGGACAAGAAAGTGGAGCCCAAGAGCTGCGACAAGACCCACACCTGCCCCC
CCTGTCCAGCTCCGGAGCTGCTGGGCGGCCCCAGCGTGTTCCTCTTCCCCCCCAAGCC
35 CAAGGACACCCTGATGATCTCTAGAACCCCCGAGGTGACCTGCGTGGTGGTGGACGT
CAGCCACGAAGACCCCGAGUGTGCAGTTCAAGTGGTACGTGGACGGGGTGGAGGTGC
ACAACGCCAAGACTAAGCCCAGGGAGGAGCAGTTCAACTCCACCTTCAGGGTGGTGA
GCGTCCTGACCGTGCTGCATCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGG
TGAGCAACAAGGCCCTGCCCGCCCCCATCGAGAAGACCATCAGCAAAACCAAGGGC
40 CAGCCTAGGGAACCCCAGGTGTACACCCTGCCCCCCTCCAGGGAGGAGATGACCAAG
AACCAGGTGAGCCTCACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATTGCCGTG
GAGTGGGAGTCAAGCGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCCATGCT
CGATAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCCGGTG
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are absent in mature form antibodi es. Humani zed 1D9 RR anti body Conpri ses
SEQID NGO 30 (VH) and SEQ ID NO 34 (VL) expressed in FUT8+ cells.

Conpri sesw8B@2@3114® 100 (VH) and SEQ ID NO 104 (VL) eprprassed/oses2-UT8+
cells. Fucosyl ated glycans may be present. GO @&, GOF, &QF, d, Man5, AF

Sequence %@@?@% g%gfﬂ@vﬂﬁéﬁ@%@%%@%@%es
absent in SR amino acid residue is
inserted on
HUMANIZED 1D9 L2 FULL-LENGTH LIGHT CHAIN amino acid sequence (used for co-
5  expression with SEQ ID NO: 100 in non-POTELLIGENT™ system cells having a functional
copy of the FUTS gene to produce the humanized 1D9 H6L2 antibody, used for co-
expression with SEQ ID NO: 100 in POTELLIGENT™ system CHOKI1SYV cells lacking a
functional copy of the FUTS gene to produce the humanized 1D9 H6L2 POTELLIGENT™
antibody, used for co-expression with SEQ ID NO: 102 in non-POTELLIGENT™ gystem
10 cells with a functional copy of the FUTS8 gene to produce the humanized 1D9 H6L2
COMPLEGENT™ antibody, and used for co-expression with SEQ ID NO: 102 in
POTELLIGENT™ system cells lacking a functional copy of the FUTS gene to produce the
humanized 1D9 H6L.2 ACCRETAMAB™ antibody)
SEQ ID NO: 104
15 MGWSCIILFLVATATGVHSDIQMTQSPSSLSASVGDRVTITCRSSQSIVHSSGNTYLOQWFQQ
KPGKAPKLLIYKVSNRFSGVPSRFSGSGSGTDFTLTISSLQPEDFAVYYCFOQGSHVPWTFG

QGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

20 HUMANIZED 1D9 L2 FULL-LENGTH LIGHT CHAIN nucleic acid sequence (used for co-
expression with SEQ ID NO: 100 in non-POTELLIGENT™ system cells having a functional
copy of the FUTS gene to produce the humanized 1D9 H6L2 antibody, used for co-
expression with SEQ ID NO: 100 in POTELLIGENT™ system CHOKI1SYV cells lacking a
functional copy of the FUTS gene to produce the humanized 1D9 H6L2 POTELLIGENT™

25  antibody, used for co-expression with SEQ ID NO: 102 in non-POTELLIGENT™ gystem
cells with a functional copy of the FUTS gene to produce the humanized 1D9 H6L2
COMPLEGENT™ antibody, and used for co-expression with SEQ ID NO: 102 in
POTELLIGENT™ system cells lacking a functional copy of the FUTS gene to produce the
humanized 1D9 H6L.2 ACCRETAMAB™ antibody). Portion encoding

30 MGWSCIILFLVATATGVHS signal sequence can be omitted.

SEQ ID NO: 105

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCG
ACATCCAGATGACCCAGAGCCCCTCTAGCCTGAGCGCCAGCGTGGGCGACAGGGTGA
CCATTACCTGCAGGAGCAGCCAGAGCATCGTGCACAGCAGCGGCAACACCTACCTGC
35 AGTGGTTCCAGCAGAAACCCGGCAAGGCTCCCAAGCTGCTGATCTACAAGGTGAGCA
ACAGGTTCAGCGGCGTGCCCTCTCGCTTCTCAGGCAGCGGCTCCGGCACCGATTTCAC
CCTGACCATCAGCTCACTGCAGCCCGAGGACTTCGCCGTCTACTACTGCTTCCAGGGA
AGCCACGTGCCCTGGACTTTTGGCCAGGGCACCAAGCTCGAGATCAAGCGTACGGTG
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carboxy termnal side of EIK at term nus of Franmework 4 in the VL chain.
Humani zed 1D9 RR POTELLI GENTTm anti body Conprises SEQ ID NO 30 (VH) and
SEQ | D NwWod12o3L)9sexpressed in FUT8- cells; or Conpri sesTIEQ1D5082 100
(VH and SEQ ID NO 104 (VL) expressed in FUT8- cells. Fucosylated gl ycans

" heavy T A e LR O ety ™

: C : A

'Singﬂgfvge% ! ESéG ¥ ACKRRCTTCT %c E: %c GG
GACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGA

CAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTA
5 CGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGT

GACCAAGAGCTTCAACCGGGGCGAGTGC

Table 17. Antibody details.

SEQ ID NO:s for Associated

Antibody VH/VL Pairs Details
Murine 1D9 antibody Comprises

SEQ ID NO: 44 (VH) and
SEQ ID NO: 48 (VL).

Murine 15D5 antibody

Comprises
SEQ ID NO: 1 (VH) and
SEQ ID NO: 5 (VH).

Chimeric 1D9 antibody

Comprises
SEQ ID NO: 44 (VH) and
SEQ ID NO: 48 (VL).

Comprises murine VH fused
to human IgG1 CH1-Fe¢
domains.
Comprises murine VL fused
to human IgG1 CK domain.

Chimeric 15D5 antibody

Comprises
SEQ ID NO: 44 (VH) and
SEQ ID NO: 48 (VL).

Comprises
murine VH fused to human
IgG1 CHI1-Fc domains.
Comprises murine VL fused
to human IgG1 CK domain.

Humanized 1D9 antibody

Comprises
SEQ ID NO: 30 (VH) and
SEQ ID NO: 34 (VL)
expressed in FUT8+ cells.

Comprises
SEQ ID NO: 100 (VH) and
SEQ ID NO: 104 (VL)
expressed in FUTS” cells.

Fucosylated glycans may be
present.

G0, G2, GOF, G2F, G1,
Man5, G1F and G1F’
glycans may be present on
N* residue marked in heavy
chain sequence shown in
SEQ ID: 100 of Example 11.

VH and VL signal sequences
are absent in mature form
antibodies.

Humanized 1D9 Fc disabled

Comprises

Comprises a humanized VH

antibody SEQ ID NO: 30 (VH) and fused to a modified Fc
SEQ ID NO: 34 (VL). domain incapable of
mediating CDC/ADCC.
Humanized 1D9 Comprises Fucosylated glycans are
POTELLIGENT™ antibody | SEQ ID NO: 30 (VH) and absent.

SEQ ID NO: 34 (VL)
expressed in FUTS cells.

Comprises
SEQ ID NO: 100 (VH) and
SEQ ID NO: 104 (VL)

GO0, G2, G1 and Man5
glycans may be present on
N* residue marked in heavy

chain sequence shown in
SEQ ID: 100 of Example 11.
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are abse
i nserted

(VH) and
NO 102
gl ycans
may be p

nt in mature form an
on carboxy term na

SEQ ID NO 34 (VL)

ti bodi es. Additional

expressed in FUT8+ cel ls;

104 (\1\V aoavnraoccad

R am no acid residue is
side of EIK at term nus of Franework 4 in the
VL chai n.wblaoemizzwd 1D9 RR COVPLEGENTTm anti body Conpri $€3/USEQ1I0B3MD. 30

or Conprises SEQ ID

VH—anrd-SEQ-+DB-NO
may be present. GO

resent on N* residue

oo exppgsped ipsBE TS eells. 4l

mar ked in heavy cha

rn FlrQL ~all o Fuien
T T OUToT ol T J. LB % AY2 g

n5 F and GLF %%3
I

i Y 2B Vb AieRal SEpGHT

are absent in mature form

yl at ed
cans

—J

expressed in FUTS" cells.

SEQ ID NO: 102 (VH) and
SEQ ID NO: 104 (VL)
expressed in FUTS” cells.

antibodies.
Humanized 1D9 SEQ ID NO: 30 (VH) and Fucosylated glycans may be
COMPLEGENT™ antibody SEQ ID NO: 34 (VL) present.

G0, G2, GOF, G2F, G1,
Man5, G1F and G1F’
glycans may be present on
N* residue marked in heavy
chain sequence shown in
SEQ ID: 102 of Example 11.

Comprises a chimeric
1gG1/1gG3 isotype Fc
domain,

VH and VL signal sequences
are absent in mature form

expressed in FUTS cells.

SEQ ID NO: 102 (VH) and
SEQ ID NO: 104 (VL)
expressed in FUTS cells.

antibodies.
Humanized 1D9 SEQ ID NO: 30 (VH) and Fucosylated glycans are
ACCRETAMAB™ antibody SEQ ID NO: 34 (VL) absent.

GO0, G2, G1 and Man5
glycans may be present on
N* residue marked in heavy
chain sequence shown in
SEQ ID: 104 of Example 11.

Comprises a chimeric
1gG1/1gG3 isotype Fe.

VH and VL signal sequences
are absent in mature form

SEQ ID NO: 34 (VL)
expressed in FUT8+ cells.

Comprises
SEQ ID NO: 100 (VH) and
SEQ ID NO: 104 (VL)
expressed in FUTS" cells.

antibodies.
Humanized 1D9 RR antibody Comprises Fucosylated glycans may be
SEQ ID NO: 30 (VH) and present.

G0, G2, GOF, G2F, G1,
Man5, G1F and G1F’
glycans may be present on
N* residue marked in heavy
chain sequence shown in
SEQ ID: 100 of Example 11.

VH and VL signal sequences
are absent in mature form
antibodies.

Additional R amino acid
residue 1s inserted on
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SEQ I D: 102 of Exanple 11. Conprises a chinmeric 1gd/1g& isotype Fc

domain. VH and VL signal sequences are absent in mature form anti bodi es.
Addi t i onaWwORommi3nsaci d resi due i s inserted on carboxy wermise@lh/osizde of ElIK
at termnus of Framework 4 in the VL chain. Hurrani zed 1D9 RR ACCRETAMABTM

antl body Conmnri Ses CEN 1 N N 20 (\ /LN and SEQ B Q/I (\/1V\ avnroc ed | n

SUTTITT A= A B S B O A AR AN

FUT8- cells; or Conprises SEHQ ID NO 102 (VH) and %58 Ieﬁhlfon%“dfﬁﬁf(K/l_)
Fucosyl ated glycans are absept. GO, &, GL and Nafgerminus of Framework

r

in the VL chain.
Humanized 1D9 RR Comprises Fucosylated glycans are
POTELLIGENT™ antibody | SEQ ID NO: 30 (VH) and absent.
SEQ ID NO: 34 (VL)
expressed in FUTS cells; G0, G2, G1 and Man5
or glycans may be present on
Comprises N* residue marked in heavy

SEQ ID NO: 100 (VH) and chain sequence shown in
SEQ ID NO: 104 (VL) SEQ ID: 100 of Example 11.
expressed in FUTS cells.
VH and VL signal sequences
are absent in mature form
antibodies.

Additional R amino acid
residue is inserted on
carboxy terminal side of EIK
at terminus of Framework 4

in the VL chain.
Humanized 1D9 RR Comprises Fucosylated glycans may be
COMPLEGENT™ antibody SEQ ID NO: 30 (VH) and present.
SEQ ID NO: 34 (VL)
expressed in FUTS" cells; G0, G2, GOF, G2F, G1,
or Man5, G1F and G1F’

Comprises glycans may be present on
SEQ ID NO: 102 (VH) and | N¥* residue marked in heavy

SEQ ID NO: 104 (VL) chain sequence shown in

expressed in FUT8 cells. | SEQ ID: 102 of Example 11.

Comprises a chimeric
1gG1/1gG3 isotype Fc
domain,

VH and VL signal sequences
are absent in mature form
antibodies.

Additional R amino acid
residue is inserted on
carboxy terminal side of EIK
at terminus of Framework 4

in the VL chain.
Humanized 1D9 RR Comprises Fucosylated glycans are
ACCRETAMAB™ antibody SEQ ID NO: 30 (VH) and absent.
SEQ ID NO: 34 (VL)
expressed in FUTS cells; G0, G2, G1 and Man5
or glycans may be present on
Comprises N* residue marked in heavy

SEQ ID NO: 102 (VH) and chain sequence shown in
SEQ ID NO: 104 (VL) SEQ ID: 104 of Example 11.
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gl ycans may be present on N* residue marked in heavy chain sequence shown
in SEQ I D: 104 of Exanple 11. expressed in FUT8- cells. Conprises a
chi meri c wolg@03ly&3 i sot ype Fc. VH and VL signal seq@emasgoiansodabsent in

mat ure form anti bodi es. Additional R amino acid residue is inserted on
car boxy termnal——side—ofFEHK

expressed in FUTS cells.

Comprises a chimeric
1gG1/1gG3 isotype Fe.

VH and VL signal sequences
are absent in mature form
antibodies.

Additional R amino acid
residue is inserted on
carboxy terminal side of EIK
at terminus of Framework 4
in the VL chain.

Humanized 15D5 antibody Comprises
SEQ ID NO:s 22 (VH) and
SEQ ID NO: 26 (VL).

May be expressed in FUT8" | Fucosylated glycans may be

cells. present on expression in
FUTS" cells.

G0, G2, GOF, G2F, G1,
Man5, G1F and G1F’
glycans may be present on N-
glycosylation sites on
expression in FUTS" cells.

or or
May be expressed in FUTS" Fucosylated glycans are
cells. absent on expression in
FUTS cells.

GO0, G2, G1 and Man5
glycans may be present on N-
glycoslation sites on
expression in FUTS" cells.

also
some embodiments may
comprise a chimeric
1gG1/1gG3 isotype Fc
identical to that in the
humanized 1D9
COMPLEGENT™ antibody
and humanized 1D9
ACCRETAMAB™ antibody,
fused to the VH domain
shown in SEQ 1D NO: 22
(e.g., at the carboxy terminus
of this VH domain).
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at termnus of Framework 4 in the VL chain. Humani zed 15D5 anti body
Conpri ses SEQID NO's 22 (VH) and SEQ ID NGO 26 (VWL). May be
expr essedwProRWB8WsFucosyl at ed gl ycans may be cells. pPeTArstoions@&S2pr essi on
in FUT8+ cel | s. &0 &R, GOF, &XF, d, Man5, dF and GLF glycans may be
present on N

The present invention now being fully described, it will be apparent to one of ordinary
skill in the art that many changes and modifications can be made thereto without departing from

the spirit or scope of the appended claims.
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gl ycosyl ation sites on expression in FUT8+ cells. or or My be expressed
I n FUT8- Fucosyl ated glycans are cells. absent on expression in FUT8-
cells. V02002431188 and Man5 gl ycans may be present on RCTgiSgeiosb@: on
sites on expression in FUT8- cells. also sone enbodi nents nay conprise a

chineric CLAIMS
What is claimed is:
1. An antigen binding protein comprising a heavy chain variable region having at

least one CDR with greater than 75% sequence identity to an amino acid sequence selected from

5 the group consisting of SEQ ID NO: 2, SEQ ID NO: 3, and SEQ ID NO: 4; and/or a light chain
variable region having at least one CDR with 75% or greater sequence identity to an amino acid
sequence selected from the group consisting of SEQ ID NO: 6, SEQ ID NO: 7, and SEQ ID NO:
8.

10 2. The antigen binding protein of Claim 1 wherein the antigen binding protein is

selected from the group consisting of a chimeric antibody and a humanized antibody.

3. The antigen binding protein of Claim 2 comprising a heavy chain variable region
having the CDR amino acid sequence shown in SEQ ID NO: 2, the CDR amino acid sequence
15  shownin SEQ ID NO: 3, and the CDR amino acid sequence shown in SEQ ID NO: 4; and a light
chain variable region having the CDR amino acid sequence shown in SEQ 1D NO: 6, the CDR
amino acid sequence shown in SEQ ID NO: 7, and the CDR amino acid sequence shown in SEQ
ID NO: 8.

20 4. The antigen binding protein of Claim 3 which specifically binds to a peptide chain
domain comprising amino acid residues 184 to 329 of SEQ ID NO: 21.

5. An antigen binding protein comprising a heavy chain variable region having at
least one CDR with greater than 75% sequence identity to an amino acid sequence selected from
25 the group consisting of SEQ ID NO: 23, SEQ ID NO: 24, and SEQ ID NO: 25; and/or a light
chain variable region having at least one CDR with 75% or greater sequence identity to an amino
acid sequence selected from the group consisting of SEQ ID NO: 27, SEQ ID NO: 28, and SEQ
ID NO: 29.

30 6. The antigen binding protein of Claim 5 wherein the antigen binding protein is

selected from the group consisting of a chimeric antibody and a humanized antibody.

7. The antigen binding protein of Claim 6 comprising a heavy chain variable region
having the CDR amino acid sequence shown in SEQ ID NO: 23, the CDR amino acid sequence
35 shown in SEQ ID NO: 24, and the CDR amino acid sequence shown in SEQ ID NO: 25; and/or a
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g3 /1gG3 isotype Fc identical to that in the humani zed 1D9 COMPLEGENTTmM
anti body and humani zed 1D9 ACCRETAMAB TM ant i body, fused to the VH domain
shown i n 8AQV12D3NGS 22 (e.g., at the carboxy term nusPofi/ushéig/osd2zonai n) .
The present invention now being fully described, it will be apparent to one

made.  her Ui St tstble sueying e -SiR $H1aS a1 RAEerbs TSEB g s T NG 2pended
clains. CDRIMmIMatseipgened shbwe th 1K) INNAN2K Aild WeaDRI alﬁdﬁd‘e@ndﬁ’e@leﬁd:d]sh@@ﬂﬁﬂ'l si ng
a heavy CEISQEIPY\@Z?M e region having at |east one CDR with greater than 75%

sequence 0 an am no acid sequence selected from5 the group
consi sting of SEQ ID NO 2, SEQIDNO 3, and SEQIDNO 4; and/or a light

chain yariabl e regl havi | east gDR r eat er,_sequence
dentily to andan ngrir e UONIERECBar CARA TR THE Y DU RORSTUE | ng o
SEQ | D NCchaf dobla@ dobphNéhg #minandd SsiQuésDsMNEX 328.0f $0Q 1DMNO:ant i gen bi ndi ng
protein of Caim1l1 wherein the antigen binding proteinis
9. An antigen binding protein comprising a heavy chain variable region having at
least one CDR with greater than 75% sequence identity to an amino acid sequence selected from
10 the group consisting of SEQ ID NO: 45, SEQ ID NO: 46, and SEQ ID NO: 47; and/or a light

chain variable region having at least one CDR with 75% or greater sequence identity to an amino

acid sequence selected from the group consisting of SEQ ID NO: 49, SEQ ID NO: 50, and SEQ

ID NO: 51.

15 10. The antigen binding protein of Claim 9 wherein the antigen binding protein is

selected from the group consisting of a chimeric antibody and a humanized antibody.

11. The antigen binding protein of Claim 10 comprising a heavy chain variable
region having the CDR amino acid sequence shown in SEQ ID NO: 45, the CDR amino acid
20  sequence shown in SEQ ID NO: 46, and the CDR amino acid sequence shown in SEQ ID NO: 47;
and/or a light chain variable region having the CDR amino acid sequence shown in SEQ ID NO:
49, the CDR amino acid sequence shown in SEQ ID NO: 50, and the CDR amino acid sequence
shown in SEQ ID NO: 51.

25 12. The antigen binding protein of Claim 11 which specifically binds to a peptide
chain domain comprising amino acid residues 330 to 495 of SEQ ID NO: 21.

13. An antigen binding protein comprising a heavy chain variable region having at
least one CDR with greater than 75% sequence identity to an amino acid sequence selected from
30  the group consisting of SEQ ID NO: 31, SEQ ID NO: 32, and SEQ ID NO: 33; and/or a light
chain variable region having at least one CDR with 75% or greater sequence identity to an amino
acid sequence selected from the group consisting of SEQ ID NO: 35, SEQ ID NO: 36, and SEQ
ID NO: 37.
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selected fromthe group consisting of a chineric antibody and a humani zed
anti body. 3. The antigen binding protein of Claim2 conprising a heavy chain
vari abl e wego3h®si ng the CDR ami no aci d sequence sShowRCITUSSHQOFB2NO, 2,
the CDR ami no acid sequence 15shown in SEQ ID NO 3, and the CDR ami no acid

sequence shown_in SEQ ID NO. 4; and. a_.light_ chain vari.able regi on havin
Che DR ani no ki d Sorediadindteh ek REE At it tudry "
sequence sdnwa fiok thEQolf:dNEXting, of @ BliimichieartibRiyadit A duasiittdsedisance shown in
SEQ ID NO 8. 204. The antigen binding protein of Caim3 which
specifically binds to a peptide chain domain conprising am no acid residues

184 to 329 of E&EQ | Dhd\N@tigehlbindngfto@intolf g&iim bit BethRBingadkiyrthaid Mptabki Ng a

heavy chain. vari.abl e gi an havi ng at | east R, Wit eat er .than 75%
sequerie [ESATRYGE 16 CBR Mg et e 65 0 L EDoa FhaT BT HE 26 oup

consi st i NgeqoéncSEQwnEh BEY 12 310: SEQnl MeMOR 2dino adidlseGiéact EhoN@in 25Q IAMNDY: 08; a

l'i ght chain variable region having, at least one COR wth 75% o eal er
sequence. PHGHET Popg LR PereSERtaRtl CaRetrs Prenioe B 052

consi st i Nghe @RS RidNquedée shSRQil EEND N28B 36,and thSEQR dhibhci®@quaddé. The
antigen bindin in.of daim5 wherein the antigen binding protein is
sel ect ed f@&%l‘?ﬁgégﬁm%onsi sting of a chineric antibody and a humani zed
anti bogly. 7. The antigen binding protein of Caim®6 conprising a heavy chain
vari abl e region havi ng .t he CDR ami.no i d. sequ shown in SEQ I D NO
25 The  COR amtio. adlHEH I HSEHONA T TSR B RE DA e PRETCOR an no
aci d sequengeddsiagdniprisiiEihinDadiDresidbés 3306 015 @ SEQMD NO: 21.

2012/ 031198PCT/ US2011/ 050322 | i ght chain variable region having the CDR

am no acid sequence shown in SEQ ID NO 27, the CDR am no acid sequence
shown in SEQ | I7.NO AZ8ntigghdintiing pfoldth eviiipiieing @ ihehvs el RaRbIs v Hatin®EHQ | D NO

29. 58, The anti bi ndi ng .protei n of al.m 7 whi.ch specificall inds to a
bopt P b ClA Ao GHET 1B s Rtse GEr o Thibbec B e SBleds Redoy ) b
NO 21. 9thegraapicogsindeBHQEP PO 0L EBQEDND:il$, 4ad SEQNDAaUY: Iehaidrr ¥ éightabl e
i no- M CEhiE BARE MU EIRY P ORIORNG b G L SHLTEE RGNS S NGy
ﬁ5, SEQ | Eblicﬂ\@quéiﬁe sedgattd o th&eDIEY cohdistingrod SPO IENO:QIZI,’ESEI};H? NOvarseghiDe regi on
aving at | eas e i %.qr greater uence identity to an am no
acid gequgl%g’%i&o CW%%QQP%@OA&?O@% SE@H@H%@%Q of SEQID N)C/) 49, SEQID
NGO 5P) and SEQ ID NO 51. 1510. The antigen binding protein of Claim?9

wherein the antl é,genTEel agl%lgenn 11F1)c{1r(1)gt perlotre]inI 0? Claim 17 wherein the antigen binding protein is

selected from the group consisting of a chimeric antibody and a humanized antibody.

19. The antigen binding protein of Claim 18 comprising a heavy chain variable

25  region having the CDR amino acid sequence shown in SEQ ID NO: 10, the CDR amino acid
sequence shown in SEQ ID NO: 11, and the CDR amino acid sequence shown in SEQ ID NO: 12;
and either a light chain variable region having the CDR amino acid sequence shown in SEQ ID
NO: 12, the CDR amino acid sequence shown in SEQ ID NO: 7, and the CDR amino acid
sequence shown in SEQ 1D NO: 8 or a light chain variable region having the CDR amino acid

30  sequence shown in SEQ ID NO: 18, the CDR amino acid sequence shown in SEQ ID NO: 19, and
the CDR amino acid sequence shown in SEQ ID NO: 20.

20. The antigen binding protein of Claim 19 which inhibits formation of a dimer
comprising the amino acid sequence shown in SEQ 1D NO: 21.
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selected fromthe group consisting of a chineric antibody and a humani zed
anti body. 11. The antigen binding protein of Claim1l0 conprising a heavy
chai n varwakbe/segs8on having the CDR anmi no aci d sequenc@CThusanm 1i0s33EQ | D
NO 45, the CDR amino acid 20 sequence shown in SEQ I D NO. 46, and the CDR
am no acid segyence ,shown in SEQ ID NO 47; and/o ht chain variable
regi on having ?ﬁ a ?ﬁeﬂ m&lé‘rgg“’ CYUEHCES AGHHY i© a“SY:"(‘ja "RA" *4¥"°he CDR
am no aci davéeghentito siidvdquinde So@n iDSINDID SO): 1andla lifte (kIR Eblaecgami d sequence
shown in SEQ | D, NO. 1 2512, The antlg,ggq@;r(gﬁi['égj ‘Brotei n of Caim1ll which
speci i caPIWeN5F AL B PnipR ad IRt i g)p ising amino acid residues
330 to 495 of SEQID NO 21. 13. An antigen binding protei n conprising a
heavy chain va% abl %ﬂ Haw ng.at | east ne E]ﬁ]greater t han 75%
sequente identfty t n&ﬂt ’r’i“nﬁe?f" L EARPEHCE @ 8’%8 %IV O E1GPSup

consi st i ngavdfg thEkhih®adNDieqBdnce ﬁﬁ@nln[E]E@lD&b 22meH S ¢HinNGYab3Siegi@Ad/ or a

| ight chain varjable region. aV|n Iea W th 75% or greater
sequence F&Eﬂ’tcf:bvmtgoth AP Se&'&? g[‘teQﬁgﬁé)C?gd fromthe group
consisting of SEQ ID NO 35, SEQIDNO 36, and SEQ ID NG 37. WO

2012/ 031198PCT/#820é1/ 05035 di 14. The %ntl 2En bi n |n%[5 rotein of

G ai m 13 wher et t he"ARTSBRIBE RIS CPIETRE A NPy Shqi gqriahler SFHE"Gr oup
consi 80 i NHavafg the ahineredid Cqadice sHody HRSEQ 8D MOTaM bizedighnéHaodyable region  15. The
antigen bi ndin r ot ei n of aim 14 corrpr avy chain variable 5
Fegi on haVPHESE HE TR HHHE S erR S T S A A IESED | D NG 31, the COR
am no acid sequence shown in SEQ ID NO 32, and the CDR am no aci d sequence
shown in SEQ I D NO ,33; .an .| ight chai.n.vaiabl re nhaV|n t he CDR
S no aci d Seatinoe BHbih P ey Ry S e e SRS e ektience
shown in &EQgth: Mo 86d siichct SRWLDRSEQIDOICAGH andeliyhesam atigsiregion SEQ | D NO

g;eml?? caqui}el’ﬁ%ﬁ%@gptge %‘ﬁﬁég??ﬁgh%ﬁégﬁwg&h%f‘%%gﬁp% 2: rTglgmvmni)Cgm d residues

330 to 495 of SEQ ID NO 21. 17. An antigen binding protein
corrprlsmgah hai n vsrlable r.egi on. havi aq/ fl 15Ie t one COR with
greater than 7 A)seéﬂéﬂ@én Weme Proein Ong’ﬁm&gria ac adn§a§8 SNESENEL%ed from

t he grouphsoishsiningadd sciidet MoN@in 6Q IISEQ: b BndNQlight thaignaia@ERgldd NO  12;
and/or a |light chain _var able regi on hav | east o | 5% or

o eater SEHURHE SR ST PR aRS D P e ReR e an Bt 8a T BINGRE o oup
consi 3@ i nandahe Sy hdHHN@uenJ:aghoSE@smh\lﬁJNO?nSEQ ID NO 8, SEQID NO 18, SEQ
ID NO 19, and SEQ ID NO 20. 20 18. The antigen binding protein of

Claim 17 wherein the antigen binding protein is selected fromthe group
consi sting of 2c.chiamigecbiading rowin @iPridndaihany ath \&ﬂhﬁl&)ﬁ:@ijﬁn sequence 19. The

anti gen bj nd| rotei.n of CI m 18 cha vari abl e 25
egi o nabii HE" B o s ot R MR S RO B B R he R
am no aci ﬁbqﬁﬁﬂﬂbﬂ‘tﬁ)@tﬁ&ﬂﬂﬂo bdid SEnbEHN®N il IEQ amdic: ke CDR ami no aci d sequence
shovvn%é n SEQ ID NO 12; and either a light chain variable region having the

no aci d sequence shown in SEQ ID NO 12, the CDR am no aci d seguence
shown in SEQ | &7.NO A% jso&ufd néieic @BReasatling thzahtkcs ®idag peotah oflainn . SEQ | D NO.
8 or a light chain variable region having the CDR am no acid

28. The isolated nucleic acid of Claim 27 comprising at least one nucleic acid

selected from the group consisting of the nucleic acid sequence shown in SEQ 1D NO: 38 and the

30  nucleic acid sequence shown in SEQ ID NO: 39.

29. The isolated nucleic acid of Claim 27 comprising at least one nucleic acid selected
from the group consisting of the nucleic acid sequence shown in SEQ ID NO: 59 and the nucleic
acid sequence shown in SEQ ID NO: 60.
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30 sequence shown in SEQ ID NO 18, the CDR am no acid sequence shown in
SEQ ID NO 19, and the CDR am no acid sequence shown in SEQ ID NO 20.

20. The awmoOi2gev3bioadi ng protein of C aim 19 which i nhi bipC3/uSeermasizen of a
di mer conprising the am no acid sequence shown in SEQ ID NO 21. 35 WO
2012/ 031198PCT/[ US2011/.050322 21. Al n bi nd prot ein.conprising a
neavy chain vartabl BHRRGTISEERCao g i LHE aRa4eh o CBBLEnce. Shown

in SEQIDNO 1 and a Ilght chal n variabl e regi on sequence having the am no
aci d sequence own_j n. 22. An anti.gen, bi ndin rot ein
Conpr oG o holvy  haRTG PRI it Toh 0 daReiE R A PR ho aci d
?1 equenc ;a hs&mwa fiofh tﬁE?oh@:dﬂ@stl@Z)f&ﬁdluﬂelh a%g téeq?&[l)ﬁeNgaov\?gn 8bQ eD mNeEyi40 glédsmi uence
aving.the am no, acid sequen . : . An
anti geh bl l%ﬁldpsre@feé‘?ens &iﬁgﬁ@ ﬁgavy chain variabl e regi on sequence
10having the am no acid sequence shown in SEQ ID NO 44 and a |light chain
vari abl e regi o , seqyenc am ng acjd sequence .sh .in SEQ I D NG
18, A TP R 8t R G B aE e A LR A i Ready T 1
variabl e regi on sequence having the am no acid sequence shown in SEQ I D NO
D omncs Shomfhecl PR SR P AR A LB AR AR D, 2017
conpr iGi n&lc&teh%\tythe g:aumcdnalmrgb)lfﬁlernagblo Acig egfuaiee shohavh BRQUheNGa R aad @i d
sequence shg I g IPI %Qa N@ %ght chain vari abl e regi on sequence
sel ected YO T4’ Grotip’ QBRL f°the am no acid sequence shown in SEQ
I D NG 13 20and the am no acid sequence shown in SEQ ID NO 17. 26.
An antigen bi ngj pr n_.conmpri eav) in vari
Sequence: havi g TR SR RAESE b B & CRE A e ReE 596 S 11 gn
chai n var fraflie grag onsisaguLime eudiayididsctjitdcadibinn irtSH@ B EQuenarl thhwdoici N SEQ
d nucleic acid encoding the antigen

sol at e
b| ndi }159 p?‘ﬂ%%eiqﬂen(‘i? Sh@iwﬁll‘?‘r‘gaQﬁgNlo % 28. The isolated nucleic acid of Caim

27 conprising at |east one nucleic acid selected fromthe group consisting
of the nucleic cid,se esho E NO. . 38 and .t he 30nucleic acid
sequence shown ?n SEB'S %%?ﬁrél@” cggac encomng% W@bf‘@@ﬁzﬂ(’éﬁn ﬂﬁ%llalgl ‘aci d of
Claim 27 conprising at |east one nucleic acid sel ect ed fromthe group
consi sting of Ielc cid. own in D NO 59 and the
mc e ¢ agi d sShuendi® SHEE R SRY R e g rihanp et ond Rielc-ac

2012/ DB 1193R6T/d52Bd droODBRiRtng of the nucldi0 acid\Bequsat stioad i BEQ eD NG dD dndethe odi ng
the anti gen, bi ndj ein.o . 31. The isolated nucleic
acid of d“é{’iﬁﬂ‘i?f(’f]%’g?% SE’IOW& %EQ%%@B'%%e nucl ei c acid selected fromthe
group consisting of the nucleic acid sequence shown in SEQ ID NO 40 and
the Snucl ei agj/ d S%glils%Pa(f\'e% nuaelc ac1d enc%glgg Ith[e) ar[}![%en%}riding protein of Claim 26.

25 38. The isolated nucleic acid of Claim 37 comprising at least one nucleic acid
selected from the group consisting of the nucleic acid sequence shown in SEQ 1D NO: 42 and the
nucleic acid sequence shown in SEQ 1D NO: 58.

39. An isolated nucleic acid encoding the antigen binding protein of Claim 17.
30
40. The isolated nucleic acid of Claim 39 comprising at least one nucleic acid
selected from the group consisting of the nucleic acid sequence shown in SEQ ID NO: 54, the
nucleic acid sequence shown in SEQ ID NO: 55 and the nucleic acid sequence shown in SEQ 1D
NO: 56.
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32. An isolated nucleic acid encoding the antigen binding protein of Caim
9. 33. The isolated nucleic acid of Caim32 conprising at |east
one nucl ewo 2031 ®8sel ected fromthe group consisting ofPCrhs20mmseez aci d
sequence shown in SEQ ID NO 52 and the nucleic acid sequence shown in SEQ
| D NO 53. 4. The isol at ucleic acid of Claim32 conprising at
| east one nucl e adlaURroridRF RIGTHHE 5 EBup bl R SRR Puc i o
aci d sequedeedshanmie grouSEdsiktigNOthedilicleindcill beueide kiviva id SBQITD NeRgBance shown

in SEQ I D NO. 62 35. { sal at ed nucl eic acid encodi n antigen
bi ndi ng. pPUTES b e 520 10 RB: SR kBl Tudentntertre SoE 6 a o m
35 conpri siongs.at | east one nucleic acid 20sel ected fromthe group
consisting of the nucleic acid sequence shown in SEQ ID NO 42 and the

nucl eit acid sequence shown in SEQ ID NO 43. 37. An isolated

nucl ei c aci d eaz.odi Ag ckfressdAtE@@Tolpviglc Poladke hitldd actd AlimBtne 36GRinkhe

i sol ated ej.Cc i d.o iim 3 risi at | east one nucleic acid

sel ected Eféhaﬂt%ﬁ’éoag:lg’&p&cg}é?gé’r %@g&%t%oeanﬂgé'l ei ¢ acid sequence shown in
SEQ ID NO 42 and the nucleic acid sequence shown in SEQ I D NO 58.

39. An isolateq nucleic acid encoding the antigen bindin rotein of Claim
17. 40. ggrhe %8%@5@&19&%05 EOMMTISHE SR I G XX S @-s&gﬁﬁe it ast
one nukl ehglacicii seh act@d of CamATE28 OB, TIORK 33134085, 06, 37138, By abanrd4laci d
sequence shown in SEQ ID NO 54, the nucleic acid sequence shown in SEQ ID
NO 55 and the nucleic acid sequence shown in SEQ ID NO 56. WO

2012/ 031198PCTA4JS2 0 Alh@fdF2ixhédrodieion Sfnahtgtn Bihdingipeot@e t@nm@fsinGhial skapd9
conprising at. | east ane nucleic aci.d selected fromthe .grqu onsi st.i ng of
the nucl ef UoEs &reumplBme L HlHmPHY e G B NG 640" R e e R P quence
shown i n SEQxs iDalNQnct4 Cangs 27hes, nacioes § 330345 8536873 & oW ahd4 SERYI | D NO

65. 5l 42. ; An tegﬁggegsi ontvect or conprising the isolated nucleic acid
as i nlhny SNETRE e bisging prteing "3 "37 32 33, 34, 35, 36, 37, 38, 39,
40 and 41. 43. A reconbi nant host cell conprising an expression

26, 20, 30, 31749, AP g iugh SRSt R ot as iy A"
met hod f obnd dT€1PMOUUG D) IOGN1HD1,20, ZBND4, @8 And2 G dhdgpHarmeiceutitalboatpiptadicrgrriche st ep
of culturing a reconbinant host cell conprising an expression vector
conprising the isolated nucleic acid as in any one of Cains 27, 28,
29, 300 31, 3246.33, A3dcthadwf trdfing 3ahcerdB a sudfsct dbnpaigitlg 4k ;stepfladhbnieetmes i ng t he

antigen b![hre]glpenl%cﬁfyoetff%(l:tﬂfe amount of the antigen binding protein as in any one of Claims 1, 5, 9, 13,

17,21, 22,23, 24, 25 and 26 to the subject, whereby the cancer in the subject is treated.

47. A method of treating cancer in a subject comprising the steps of:

25 a) identifying a subject with a cancer selected from the group consisting of breast cancer,
ovarian cancer, prostate cancer, bladder cancer, pancreatic cancer, skin cancer, gastric cancer and
melanoma; and

b) administering a therapeutically effective amount of the antigen binding protein of
Claim 22 to the subject, whereby the cancer in a subject is treated.
30
48. The method of Claim 47 further comprising the step of:
¢) determining the cancer expresses a protein comprising amino acid residues 184 to 329

of SEQ ID NO: 21.
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45. A pharnmaceuti cal conposition conprising the antigen binding protein as
in any one of dains 1, 5, 9, 13, 17, 21, 22, 23, 24, 25 and 26; and a
phar mmcewoDcaldogi1®scept abl e carrier. 2046. A nethod of tPeatisSag1os0ICEr in a
subj ect conprising the step of adm nistering a therapeutically effective

anount of the ti bi ndj rotein as in any one of Cains.1, 5 9, 13,
1700, %0 5a s Thurmehit] I Rkl B BPaL eRe R EEIHe he
subj ect i shotvheaSEQIDAO:Alnet hod of treating cancer in a subject conprising
the steps of: 25a) identifying a subject with a cancer selected fromthe
group consi sting of breast cancer, ovarian cancer, prostate cancer, bl adder
gancgr, pancr eat.i C aangieyd,of &kiting caidedh a s@ist Ednpriciap arristepdsk: mel anoma; and
administering.a therapeutically effective anount of the ti gen bindin
ol ot et of o1 aPRiBTige f Rkl Btbe ot Farn e i s e B Gt o |
treated. 3@ridBcahbe, predthiochnodr, Khdlenoadckr fpafidréd@ic ca0epkibdancer [dagrisS tper@ahd

c) determ nj n t he, cancer expresses a protein conprising am no acid
resi dues TSA'B%4% of SEQ ID NO 21. WO 2012/ 031198PCT/ US2011/ 050322
49. The net hod bf adshigistridSa ib@p&ititallyREfe@ive bRbuht 6OMPfirtigeSbihdigg pliecivraci d

sequence sho in SEQ 1D NO, 21. 50. A nethod of treating cancer in a

subj ect cgﬁwmgéfoﬁae T‘ﬁ@"ts’f"g%)gby&%e. Ca@&e)r“}tggﬂibﬂeﬁ/]?%at "subject with a cancer
sel ect@d fromthe group consisting of breast cancer, ovarian cancer,
prostate cancer, bladder cancer,, ncreatic. cancer, skin cancer, gastric
cancer and nel gljnornat[,%El%ﬂ?ﬁ}ﬂ“’‘{a‘%an"ﬂ?)SIB “hr CEREFIPA eétef’ﬁ’gr apeutically effective
amount of the antdtgaimiig theltdngerpk@tBesn @btcialcampristdl dntind fved 1S4 B30 towker eby
t he cancerfé%hzﬁ SEQJ ect is treated. 10 51. The nmethod of O aim50 further
conpri si n§ Qp f: c) determ ning the cancer expresses a protein
conprising am no acid residues 330 to 495 of SEQ ID NO 21. 1552. The net hod

of Caim51 wherein_the protein c rises the.am na aci d sequence shown in
SEQ 1 0 o 21, - rhe ety g etsiiBs s GRS iU O Cg oA e 1.

5, 9, 13, shbéni23EQZBNE3]. 24, 25 and 26 in the manufacture of a nedi canent
for the treatnment of condition selected fromthe group 20consisting of

breast cancer, ovarian cancer, prostate cancer, bl adder cancer, pancreatic
cancer, skin cahcer Usga3hd dubstareeeih agnehegLaMen®s, 9, 13, 17, 21, 22, 23, 24, 25 and

26 in the manufacture of a medicament for the treatment of condition selected from the group
20  consisting of breast cancer, ovarian cancer, prostate cancer, bladder cancer, pancreatic cancer,

skin cancer, gastric cancer and melanoma.

54. An antigen binding protein which specifically binds to a peptide chain domain
comprising amino acid residues 184 to 329 of SEQ ID NO: 21.
25
55. The antigen binding protein of Claim 54 wherein the antigen binding protein is

selected from the group consisting of a chimeric antibody and a humanized antibody.

56. An antigen binding protein which specifically binds to a peptide chain domain

30  comprising amino acid residues 330 to 495 of SEQ ID NO: 21.

57. The antigen binding protein of Claim 56 wherein the antigen binding protein is

selected from the group consisting of a chimeric antibody and a humanized antibody.
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54. An antigen binding protein which specifically binds to a peptide chain
domai n conprising am no acid residues 184 to 329 of SEQ ID NO 21. 25

55. The awOi2gexn3bioadi ng protein of C ai m54 wherein thePamtusgen/obi3nzi ng
protein is selected fromthe group consisting of a chinmeric antibody and a
humani zed anti body. 56. An en blndln roteln ch
specifically b?ﬁds ﬁﬂnﬁpﬁgng%@D@WEPhoéﬁﬁﬁ gﬁﬁFi ﬁﬁmﬁﬁpﬁggégpﬁ

resi dues 380 to 495 of SEQ ID NO 21. 57 The antigen binding
protein of C aim 6 mherelqﬂthe antigen bi.ndin roteln is selec@»d from

t he group cons'r‘sf‘i ‘HB“%‘I‘ fegoe P%P‘?S&Ceﬁfﬂn%ﬁ’iﬁ Ui PﬁssFﬂli‘ﬁ‘ﬁﬂP‘”z"é’BlP&ﬁ% 6dy. WO
2012/031198PCT&N8@6£&ﬂQ5&32&15&3Anﬁ&fﬂﬁﬂn§ﬂ%3ihﬂ3ﬁbﬂﬂmﬁﬁﬂﬁWUGBg&& antigen
b|nd|n protein co t he steps of a). cult |na host
el Bt i 51 ngreaibypEbE B B P n FEoRarBRoR RN anE ac o
as in any one edd Cl ai ns 29, 35 and 38 wherein the FUT8 gene 5encodi ng
alpha-1,6-fuco | transferase h s been inactivated in the reconbi nant host
cell; and b) 569@FP%§‘PN¥55 PS8R S Mdi ng protein; whereby the antigen
bi ndi ng pivatretytht Sntigéosiidiggproft@SOproeciret hod of C ai m 58 wherein the
reconbi nant host cell is a CHOK1SV cell. 60. An antigen binding
protein produced by the nmethod of Claim58. 61. A nethod for the production
of anl@ntigen by.ndi Mae PEDBERINTIGMMIVIBtNOthe Feeosbigds hdsbadilis afHOW IS UIckIng a
reconmbi nant host cell conprising an expression vector conprising the

i solated nucleic acid as in any one of Cainms 29,35 and 38 wherein the
expressi on vect@r carphtige sinding@roidiCpRtecdiby the aRdEDLEIRNENI Ng a chineric
Fc domain having both IgGl and IgG3 Fc domai n am no acid residues; and 20b)
recovering the antigen binding protein; whereby the antigen binding protein
is produced. 61. A md&kbd fdike pdtieeion offanGhédembliingfpesten tonigiRingEhedteph €i C
acid fque nce is fused in frame to a nucleic acid selected fromthe group
consi stin§"of the nucleic acid sequence shown in SEQ 25ID NO 40 and the
nucl ei ¢ aci d seguenesg si‘e@mbma’mt ls€diRoMNpkisikan expression Vectﬁﬁcomﬁﬁmﬁgﬁhb gen

bi ndi ng protein rodu by the_.petho A et hod
For tha pESGLARSHEER Siin s LB g BYCPCI CHHBFPSHHE YR st eps. 300 :

comprises a Fc nucleic acid sequence encoding a chimeric Fc domain having both IgG1 and IgG3
Fc domain amino acid residues; and
20 b) recovering the antigen binding protein;

whereby the antigen binding protein is produced.

62. The method of Claim 61 wherein the Fc nucleic acid sequence is fused in frame
to a nucleic acid selected from the group consisting of the nucleic acid sequence shown in SEQ

25  ID NO: 40 and the nucleic acid sequence shown in SEQ ID NO: 42.
63. An antigen binding protein produced by the method of Claim 62.

64. A method for the production of an antigen binding protein comprising the steps
30 of
a) culturing a recombinant host cell containing an expression vector containing an
isolated nucleic acid as in any one of Claims 29, 35 and 38, said expression vector further
comprising a Fc nucleic acid sequence encoding a chimeric Fc domain having both IgG1 and
IgG3 Fc domain amino acid residues, and wherein the FUT8 gene encoding alpha-1,6-

35  fucosyltransferase has been inactivated in the recombinant host cell; and
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a) culturing a reconbinant host cell containing an expression vector
containing an isolated nucleic acid as in any one of Clainms 29, 35 and 38,
sai d expreezn3vest or further conprising a Fc nucl ei ¢ 2CraISs@Eq0s03CE
encoding a chinmeric Fc domain having both 1gGlL and 1gG3 Fc domai n am no
acid residues,, K and wherein the FaJ.T8 ene encodi ng al pha-1, 6-

35f ucosyl t r ansPeFS8¢ Aa e g PRAPE PPIESd i n the reconbi nant host cell; and
WO 2012/ 03hdO8R6T AddS2OBiAdiADR3R is produced.b) recovering the antigen binding
protein; whereby the antigen binding protein is produced. 65. The method of
Cl aim 64 wherein the Fc nucleic acid sequence is fused in franme 5to a

nucl ei ¢ aci d sejf.ect ghk ietasd $fEaigradUheNbe BE hudtpicodcid soguenctCh @is&l ia@iashe

sequence shown in SEQ ID NO 40 and the n ei ¢, aci d sequence sh in SEQ
B NG 420 SIS SOEHOLT TR A b oG RBRBRAAT HOLR col | 1's
a CHOK1SVim®I0: 40 4ddGie Azleanicidgedquehienddagin®EQt I MOpr2oduced by the nmet hod of
Cl ai m 64. 68. A nethod of treating a pre-cancerous condition in a
subj ect conprising the step of adm nistering a therapeutically effective
amount of the afti g€he Atthel FTT1EMESEWRerds theRecdmpinamaoaicelCsaiqmOKLSVagell9, 13,
17, 21, 22, 23, 24, 25 and 26 to the subject, whereby the pre-cancerous
15condition in the subject is treated. 69. A nethod of treating a
pre-cahcer ous 6nndi Mnafitided bindihy Pjosi prodigpd bypiha ehethiog osClas6HT . a)
identifying a subject with a pre-cancerous condition; and 20b)
adm nistering a therapeutically effective anount of the antigen binding
protein of C absn 22 Atmethidief &tdting @ pre-coh@i@b Yodditon il £subpRCRIPHSInghadich i on in
a subject |s treated. . .70.. The meth of .Cl ai.m 69 further conprising
the step 8# administering a therapeutigally effectiys ymqigt ‘%ﬁ‘éﬁ CUFES T IR B G P Y n
conpri si nglaam NG, aasd 7¢ 25 el 5241 84latd® 632 the 2adct, SHQcb{Dthdpre-cAcerolik . The net hod
of Caim69 wherein the protejn conprises the am no acid sequence shown in
SEQ Ig NOFOngiion t%%? Jeﬁ’elgﬁg‘ﬁe f treating a pre-cancerous condition in a
subj ect conprising the steps of: a) identifying a subject with a
pr e- cancer ous ndi tion: a . b) adm nistering,a therapeutically
D Fective amoult: of ArHahodi Fguine BPiah B U i3t - WOHOTR RGE PhEoRUD] ect
whereby tb& cancer in the subject is treated. 35

a) identifying a subject with a pre-cancerous condition; and

20 b) administering a therapeutically effective amount of the antigen binding protein of

Claim 22 to the subject, whereby the pre-cancerous condition in a subject is treated.

70. The method of Claim 69 further comprising the step of:
¢) determining the cancer expresses a protein comprising amino acid residues 184 to 329

25  of SEQID NO: 21.

71. The method of Claim 69 wherein the protein comprises the amino acid sequence

shown in SEQ ID NO: 21.

30 72. A method of treating a pre-cancerous condition in a subject comprising the steps
of:
a) identifying a subject with a pre-cancerous condition; and
b) administering a therapeutically effective amount of the antigen binding protein of
Claim 24 to the subject, whereby the cancer in the subject is treated.
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WO 2012/ 031198PCT/ US2011/ 050322 73. The met hod of C aim 72 further
conprising the step of: c) determ ning the cancer expresses a protein
conpri si yoam231®8i d resi dues 330 to 495 of SEQ | D NO p2T/US20M4/0303e2 et hod
of Claim73 wherein the protein conprises the am no acid sequence shown in

SEQ ID NO 21. nblndln rotei.n which specifically
bi nds a HER3 r&tept oF Bt O‘I:Yfﬁg?lfnsn%sfg gﬁ‘% &% ani no acid sequence
shown in SEQ | B WN&rmzninglfe cancer expréBes aﬁﬁotallﬂtcblgﬁﬂitsn@ anghd@ipresithes B30Mai40h
speci fi cal #%%&bﬂg@n?] HER3 receptor and conprises CDRH1 having the am no

acid sequ8 'n SEQ ID NO 2, CDRH2 having the am no acid sequence
shown in SEQ I D NO 3 CDRH3 having the am no acid sequence shown in SEQ ID

Navi nt? 15 Che A noTHTEESL At STBHT (R0 FPH: T S s avi ng

the am noS}a)WndnSEleamzshom in SEQ 1D NO 8. 77. An antigen

bi ndi ng protein which specifically binds a HER3 receptor and conpri ses
CDRH1 having the am no acid sequence shown in SEQ ID NO 23, CDRH2 havi ng
the 20 am no agf.d sSaguelee bhddyprdtdin Skich gﬂamﬂqauyzmsemas rbwptonghdt he ami no

acid se uence sh .NO .25, hav m no aci d sequence
shown |ﬂ %%gm@%}&*ﬁmﬂ‘é%l%ﬁeq‘ﬂ%e %lg(ggggg)q ence shown iﬂ SEQ

I D NOI0 28, and CDRL3 having the am no acid sequence shown in SEQ I D NO 29.
2578. An anti gep_ bi ndi ng. protein whi.ch speci f.i cal ly bi HER3 recept or
AR S T S R e o L et LAY
CERHZ havbm@rtélssecmmﬂnﬂava@itﬁle ﬁﬁqum@eqsdmmcvvﬁ jies. 3u0) [W mRHﬁﬁ)RIﬂ% thavi ng |
the ami no aci uenc avi t he anmi.no aci
sequence. SRONAN SRR T1o G SBR TDRG5C AR g T ARAACH e KESUBICE s hown
in SEQ I DsB@IDM) 4aGUREDE%lv3ng|;B¢/:hﬂihgo 1d1€ seq 30O s1dG/in dn Sﬂ?$&%}ﬂ)|369%DBEDmm§E RgEQ
I D NO,_ 37, nti i ndi i j eci fj cal. i nds a
receptor damino B RSasherratRibRG 1 bl G SRS b SRt ek it - seo

| D NO 45sho®BI%erEQa1vmm 8t he am no aci d sequence shown in SEQ I D NO 46,
CDRH3 having the am no acid sequence shown 35 in SEQ ID NO 47, CDRL1

havi ng the am no acid sequence shown in SEQ ID NO 49, CDRL2 WD

2012/ 031198PCT/1US20 Ah/atrbd3d Biding piotgn thieh gretifical pindls  eERSELptshadn i n SEQ | D

NO 50, and CDR e anmno,acid s uenc
B0 An’ antiTHERCT: N ha B PER A LB TERaan 50 B s 25 G Pabegior” and
5 conpl i sasinChRHicquanct BigHwhntie SEQIID(NC&QH,CC]SEHBJE:M‘:@ thhaiwio hdid SERnkEN@n 10,
CDRH2 havi guence sh qun in D avi ng
t he anino “;%C% ﬁﬁ%ﬂ@@ﬁﬂg\m ﬁ S=oNs) ﬁ@uelffsﬁgﬂ'«’ﬂfgﬁewﬁ% Zthélsgh?no aci d
sequence BMmhe dmibiceRid 3qiNDce dbyvn GDREQ 1D aM: D) ahth EDANB heviggcthe asmguance shown
in SEQ ID ing the am no acid sequence shown in SEQ ID
NO 16. 1€fquence aiowé‘in Smﬁﬁhgén bi ndi ng protein which specifically binds a
HER3 receptor and conprises CDRHl1 having the am no acid sequence shown in
SEQ I D. NGO 10, havi ng. the am.no in SEQ | D NO 11,
CORHEThavi ng i Fe-anfRaTSh SindE B veR G TRTEEAE TR Mot 1 havt ng
t he am nocatpridesSEDRIA NBA gty dmihé acHEQqbdac NBowih 8y SK@RILh ROL5haDRHY lidigalnd no
Sequence. SHEASH poosets ek SR D NOYs2 g el Rt e s RO R kB ¢ 1 on
accor di ngin SEEIENo 35 (DXL 1 thseng the BRdhoGtid8equence shown in SEQ ID NO: 35, CDRL2

having the amino acid sequence shown in SEQ ID NO: 36, and CDRL3 having the amino acid

30  sequence shown in SEQ ID NO: 37.

79. An antigen binding protein which specifically binds a HER3 receptor and
comprises CDRH1 having the amino acid sequence shown in SEQ ID NO: 45, CDRH2 having the
amino acid sequence shown in SEQ ID NO: 46, CDRH3 having the amino acid sequence shown

35 in SEQ ID NO: 47, CDRLI having the amino acid sequence shown in SEQ ID NO: 49, CDRL2
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2083. The pharmaceutical conposition according to claim45 for use in the
treatnent of breast cancer, ovarian cancer, prostate cancer, bl adder
cancer, paoereaBimscancer, skin cancer, gastric cancer aod/usediansmsez 84. A
met hod of treating cancer in a manmal conprising adm nistering a

one of -0 B 1 R o5yl n S50 13585} SRR BRI bR aT et hot o

C ai m 84 vdyeset shokhen SROMBINO:S12 human. 3086. The nethod of either Caim 84
or Claim85 wherein the cancer is selected from breast cancer, ovarian
cancer, prostate cancer, bladder cancer, pancreatic cancer, skin cancer,
gastric cancer s@and malaieABindB¢ pAiaivhich §ikcificdltibigls pHERSIreceptommdi Si Ng a

o " s EuEaHINNT] RRgeh BRER i gt v e DA | (D2 favhe Y M°
2012/ 031198RCHWUSRAdNLE HnR3dZ SEQ@QDENTRd | NeDR Y hatigthe @tinéladi@sdqokhesshidnt 0 238
of the am i1d.s shown in. SEQ.ID NO 104.. . The
onti gen- bitabE SPsPALTAT anSe e ahindargrruitg FlthaFeBa G gcsRet?

89. The anivigane ohind hdidsdau@ceiidwafin SEQIDNES 1 vhad €DRLE hevihdiwosyinatad gl ycans
are selected fr%mthesgégﬂ&f)ﬁggsi sting of GO &R, GOF, &F, G, Man5, dF

and GLF' . Seduenceshownin anti gen binding protein of Oaim87
conpri®i ng non-fucosyl ated gl ycans. 91. The antigen binding protein

of Claim 90 wherein the. non-fucosyl ated gl ycans are cted framthe group
consi sting of 6O, G a’éigeﬁﬁﬂ‘d]ﬁﬁﬁ em which Shelirically beygls aﬁ@ﬁ?‘ie@%a“gi ndi ng
protei n comyris&d CORAL heampthChsihdaSegdencesiar imgE@ND NO: 1&AMRHY esindues 20
to 466 of the amino acid seq ' i 1D NO. 102 and a light chain
Sequence HHUS AQCSHCHE SEva b Sendnal 0. s hine bhidhiah s SRtk deddonce
shown in SEQQ ID NO: 121@HRLI1 having the amino aci@3equéive sksvin ig SEQIDND:NG, OPRLEI N of
d ai 2 conprjsing fucosyl ated gl 94. The anti.gen
bi ndli 1y pPOUE B BF el HbsChrdih S ERdD Ne: S 4 RR LS hyris b SpBoetifoct ed
fromthe ggotipe dRRBIISSEQI OJO:GD, &, GOF, XF, d, Man5, dF and GLF .
95. The antigen binding protein of C aim92 conprising non-fucosyl at ed
gl ycans. 96. The antigen binding protein of Caim95 wherein the
non- f ucosyl at ed2.gl yThnghagtieesehleompsositdnntdditg @reiimp 46 Gnsksihinegicok. GO, G2,
GL and Man5.

20 83. The pharmaceutical composition according to claim 45 for use in the treatment of

breast cancer, ovarian cancer, prostate cancer, bladder cancer, pancreatic cancer, skin cancer,

gastric cancer and melanoma.

84. A method of treating cancer in a mammal comprising administering a
25 therapeutically effective amount of an antigen binding protein as in any one of Claims 1, 5, 9, 13,

17,21,22, 23, 24, 25 and 26.
85. The method of Claim 84 wherein the mammal is a human.

30 86. The method of either Claim 84 or Claim 85 wherein the cancer is selected from
breast cancer, ovarian cancer, prostate cancer, bladder cancer, pancreatic cancer, skin cancer,

gastric cancer and melanoma.

87. An antigen binding protein comprising a heavy chain sequence having amino

35  acid residues 20 to 466 of the amino acid sequence shown in SEQ ID NO: 100 and a light chain
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97. An isolated nucleic acid encoding am no acid residues 20 to 466 of the

am no 30acid sequence shown in SEQ ID NO 100. 98. The isol ated
nucl ei ¢ awodofo3d9ai m 97 conpri sing the nucleic acid sequeruseoiziosnsn2 i n SEQ
D NO 101. WD 2012/ 031198PCT/ US2011/ 050322 99. An isolated nucleic
acid encodi ng am no acid resi.dues 20 t0.238 of the am no aci.d e
Shown | - SER B eE e sl RS Jo 23R B Gl el SRR RO SO DA m 99
conpri si ngo4 he nucl ei ¢ acid sequence 5shown in SEQ ID NGO 105. 101.

An isol ated nucl eic acid encoding am no acid residues 20 to 466 of the

am no acid sequence shown in SEQ ID NO 102. 10102. The isol ated nucleic
acid of C aim 801 cORPantigéntgndilieprotdidlof CiasT dorp@iyihg fadsyaftenlydais. SEQ | D NO.
103. 103. An expression vector conprising the isolated nucleic acid as in
any one of Clainms 97, 98, 99, 100, 101 and 102. 15 104. A

reconbi nant hosge. cefrThe amip@r bisdifOpramineX Plas S8 oMer¢@chicofic @ ol kiytdhg atche

i solated nucleic acid as in an e of I 9 99 0, 101 and 102.
105. The ﬁ%?g Of ?gﬁﬂ%?mﬁﬁﬁqégéggCﬁgﬁﬁgaggaﬁﬂeg%P%§FR§B%E#€'gene encodi ng
al pha- 201, 6-fucosyl transferase is present. 106. The recomnbi nant host
cell of Cdaiml105 that is a.CHOKL cell.. . . .. 107. The reconbi nant
host cel | of |l m 1BueniRs R et Rs B cumrbin g e ied SRR

al phat®@51, 6-fucosyl transferase has been inactivated. 108. The

reconmbi nant ho ce of. daim107 th IS SV cel |. 109. A
bhar macoat cat dEonp b TG Suiprimeeigt Cin dfpiyeh B i SHr et BHISEt: n any
300ne of Jlateasrodithe Bup &Rsisty,of 8D, GHZ51 HI M4, 95 and 96; and a
pharmaceutically acceptable carrier. 110. A nethod of treating
cancer in a subject conprising the step of adm nistering a therapeutically
effective anounl. of Anhgtig@nbing@p phitditltongprigin@ b Gedvy @Bain Seqadhyec Bdvéngainifd ai ns 87,

88, 89, 90,..91, 92 9 .95 and 96 to the syhject. whereby the cancer in
Che shbj otid [P QI S sTS) CBERGEBOT DT Be0 5 aneY e ehi 7
met hod of sdqu@ré hav@ngatieeicid Bsidues DDjoI3E o€ DEPIMInS iatig séduencs ke iI08EQ ID NO: a)
i dentifyi 2@4 a subject with a cancer selected fromthe group consisting of

breast cancer, ovarian cancer, prostate cancer, bl adder cancer, pancreatic
cancer, skin cancer, gastric cancer and nel anoma; and

93. The antigen binding protein of Claim 92 comprising fucosylated glycans.

20
94. The antigen binding protein of Claim 93 wherein the fucosylated glycans are
selected from the group consisting of G0, G2, GOF, G2F, G1, Man$5, G1F and G1F’.
9s5. The antigen binding protein of Claim 92 comprising non-fucosylated glycans.
25

96. The antigen binding protein of Claim 95 wherein the non-fucosylated glycans are

selected from the group consisting of G0, G2, G1 and ManS5.

97. An isolated nucleic acid encoding amino acid residues 20 to 466 of the amino

30  acid sequence shown in SEQ ID NO: 100.

98. The isolated nucleic acid of Claim 97 comprising the nucleic acid sequence

shown in SEQ ID NO: 101.
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5b) adm nistering a therapeutically effective anount of the antigen binding
protein as in any one of Clains 87, 88, 89, 90, 91, 92, 93, 94, 95 and 96
to the swpeot2/03nyer eby the cancer in a subject is treatret/Us2d2/050Be net hod
of Claim 111 further conprising t he step of : 10c) determ ning the cancer

expresses a prg ein . co r|5| cid resi.dues, 3 of .SEQ I D NO
21. 113 ‘The &Y e&“B %Hiﬁ’i“‘f lﬁg\?xHE‘Pé‘Flﬂ “Esﬁiélespz’r%c}?g? fg%er?ﬁ?lfl%es t he
am no aci i equeE choSAMBED MD SEQ10H NO. 21. 114. Use of the

substance as in any one of Clains 87, 88, 89, 90, 91, 92, 93, 94, 95 and 96
in the manufacture of a nmedicanent for the treatnent of condition selected
fromthe groupl@onsirsd isslgiedhuchticrsd of CRAMOD coprdingahc MRRGLCId spaRBdcat €

cancer_, bl adder ' ncreatic cancer, skin cancer, gastric cancer and
mel anoha. Sl“’“’nms}g(ﬁéﬁ%lﬁgthod for the production of an antigen binding
protein conprising the steps of: a) culturing a reconbinant host cel

conprising an pre SIO vector c ri.sin ol n eic acid as in
G atm o7 or o1 P SBR i SRPF aff g eaie BB Roe R UBPelto 36 § BedEhe G A m
97 or C]ahmm&ﬂ&ﬂmMMQﬁﬁthEQQDEMNSogene encodi ng al pha-1, 6-
fucosyltransferase is active in the reconbi nant host cell; and b)
recovering the antigen binding protein; whereby the antigen binding protein
is progluced. 300216. Theissmbtdadlaf acld @dnihld1 wheiBing thtckraoidbequant host
cell is a CHOX1 , An antigen binding protein produced by the

met hod ofSWT?h%éﬁégﬁ}%%é&aA met hod for the production of an antigen binding
protein conprising the steps of: a) culturing a reconbinant host cel
conprising an i on vector co ri.si n |solated nucl eic agjd. as in
G atm o7 or o I S8 et iR RGPS Bor et R S aery dsStera: m o7
or Clain1QQ®8gwhHmeanmbeaFUT8 gene encodi ng al pha-1, 6- fucosyltransferase
has bgﬁn inactivated in the reconbi nant host cell; and 5b) recovering the
antig bi ndi ng protein; whereby the antigen binding protein is produced.
119. The net hod1@f Chatdombindntosrceil BorhifiBing @t oxfatssiantcchin stmedlidg thsis@attdHOK1 SV

cell. 10120, .An.ant.i en bi by the nethod of C aim
118. 121. ARG 3&tesn 3?ﬁ@ ga%ﬁﬁ%ﬁrﬁﬁg%qoﬁ&Bg ‘fg@n bi ndi ng protein
conprising the steps of:

105.  The recombinant host cell of Claim 104 wherein the FUT8 gene encoding alpha-

20 1,6-fucosyltransferase is present.
106.  The recombinant host cell of Claim 105 that is a CHOK1 cell.

107.  The recombinant host cell of Claim 104 wherein the FUT8 gene encoding alpha-

25 1,6-fucosyltransferase has been inactivated.
108.  The recombinant host cell of Claim 107 that is a CHOK1SV cell.

109. A pharmaceutical compositing comprising the antigen binding protein as in any

30  one of Claims 87, 88, 89, 90, 91, 92, 93, 94, 95 and 96; and a pharmaceutically acceptable carrier.

110. A method of treating cancer in a subject comprising the step of administering a
therapeutically effective amount of the antigen binding protein as in any one of Claims 87, 88, 89,
90, 91, 92, 93, 94, 95 and 96 to the subject, whereby the cancer in the subject is treated.
35
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a) culturing a reconbinant host cell conprising an expression vector
conprising an 15isolated nucleic acid as in Caim99 or Caim 100 and
conpri si yoan1Zsolvat ed nucleic acid as in Caim 101 andPCraisae1102932nher ei n
t he FUT8 gene encodi ng alpha 1,6- fucosyltransferase is active in the

reconbi nant host, cell b) recover.ing the anti bi ndi ng protein;
whereby the an fgenAﬁ?%ﬁi ‘%?Bgé?ﬁmFg W@ﬁh%ﬁﬁﬂwgéﬁfﬁﬁp%ﬂg met hod of O ai m
121 wherein the) fdeﬁitﬁwﬁg I@Lﬂijechﬁﬁlﬁ a Cbdr stisctal It gemb konskididy ofAfcagtithiha@en

bi ndi ng protelqggrodu g t@ met hod of Cla|n112%¥}25124 A nethoddfor
the produltaBhBrTO%HE FPEH: Brdles RG°HrPBEETHC EBNr 141 HE°T AT EPETERY  q)
culturanHQMﬁ@mQﬁhinant host cell conprising an expression vector

conprl ing an at ed .nuc) ei c acid in Cai 9 or .ai.m 100. and

comr i 51 g an PEStSEH R bEREe AR Bl ogpd il BoaTrpicia BOFBSS Mner ei n

t he FUT8 ggn®ie eﬂcmdertg, &, ph@0191692, PR asyd indan s @e adiech adicloBee tanaatih ¥at ed

in the rec nblnant ost cell; and 30b) recovering the antigen binding

pr ot ein; g?% antigen binding protein is produced. 125. The net hod
of Claim 124 mhereln t he reconbi nant host cell is a CHOK1SV cell. 35126. An

antigen bindin ro ed met hod Clajm 124. WO

2012/g 031198PCT?]3%20%§ %‘g%‘g%%ﬁalm thg‘?“’"ﬁmﬁ@% t8? {reatl ng a
pre-cahcer ous coddtriony thélcacSRpredts £@oPpihictmpdgsiid@nind £l ©fidada30Mosieri ng a
therapeuti{ﬂ%ﬂé%ﬁffgftlve amount of the antigen binding protein as in any
one of O & 89, 90, 91, 92, 93, 94, 95 and 96 to the subject,

wher eby the pre-cancerous 5condition in the subject is treated. 128.
A method of treatin cer s.condjtion.in a.subject conp ri sing the
Stops of: ) 1 dbht | Pyt mEhST SRR e dh e R el St Gt E I aSkd 10b)
adninisteﬂbmgiﬁSEQemamEuulcalIy ef fective anount of the antigen binding
prote'y as in any one of Clains 87, 88, 89, 90, 91, 92, 93, 94, 95 and 96

to the subject, whereby the pre-cancerous condition in a subject is

t r eat ed. 114129UseT fehambdiade of in @Ghypori® o 2Rirhus %, B3O camnpr,iogja3zgo4, be step
of : 15c) ad erln a fluid to th ubj ect . .. 130. The t hod of

Ol ai m 128°% PR Psiond MR B Hefiein o ggndiiap 3RS g (R & Ghncer

expr esses c@sﬂ@ﬁﬁgt da“lbn:amﬁmen Svafign ediic¢rPpragitelcanes] iatkisr Ad€kr,tpancd@ibic odncSEQ | D NO
21.

skin cancer, gastric cancer and melanoma.
20
115. A method for the production of an antigen binding protein comprising the steps
of:
a) culturing a recombinant host cell comprising an expression vector comprising an
isolated nucleic acid as in Claim 97 or Claim 98 and comprising an isolated nucleic acid
25 as in Claim 97 or Claim 100, wherein the FUTS gene encoding alpha-1,6-
fucosyltransferase is active in the recombinant host cell; and
b) recovering the antigen binding protein;

whereby the antigen binding protein is produced.

30 116.  The method of Claim 115 wherein the recombinant host cell is a CHOK1 cell.

117.  Anantigen binding protein produced by the method of Claim 115.

118. A method for the production of an antigen binding protein comprising the steps of:
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131. The nethod of C aim 130 wherein the protein conprises the amno acid

sequence shown in SEQ ID NO 21. 132. The pharmaceutical conposition

accordi ngvoaomeirws 109 for use in nedicine. 133. pChassphiasnmserut i cal

conposition according to claim 109 for use in the treatnment of breast

cancer, ovana& ‘ﬁncer r ost at cer, .bl adder cancer, Hpancreatlc cancer,
st 8

ski n cancer, fuping 4 peeupot aﬁ‘&ﬁ?’?é?e FO RIS g PRLAPT R IR OGP IF PR Y ng
cancer in a rramma{edﬁ@dm& mﬁd fgn athifh 97 8t €lin @R @ndicbRpagedn ieddtddnuekicacidi ve

amount of an antl any one .of aj 87, 88, 89,
90, 91, 92 93 YT ?7 {5{;‘8’6%01? ere‘f‘al«i %@E&r&% WOW%?I%%E?MH ein the
manmal is a hummyltaﬁsmﬁﬁi%eﬁaﬂa&%l%@]ﬂMS?&&I&&BMB&chsﬁndThe nmet hod of
eitherSCI aim 134 or O ajim 135 p/hgrei n the cancer is selected from breast
cancer> ovari al) E5REEPS SpREea PRINIRIEI™ 1| adder cancer, pancreatic cancer,
ski n canceherclgasit fitigeiCEindiag prarth inplamednw. 5137. The antigen binding protein
according to any preceding claimfor use in treatnment of a condition

sel ected fromthe group consisting of breast cancer, ovarian cancer,
prostate cancen9.bl apdasthebsta@sim PRGERALthCreC@itiRht hoskdel iCANKMOK 1 SgadL.ri c
cancer and nel anona.

10 120.  An antigen binding protein produced by the method of Claim 118.

121. A method for the production of an antigen binding protein comprising the steps
of:
a) culturing a recombinant host cell comprising an expression vector comprising an
15 isolated nucleic acid as in Claim 99 or Claim 100 and comprising an isolated nucleic acid
as in Claim 101 and Claim 102, wherein the FUT8 gene encoding alpha-1,6-
fucosyltransferase is active in the recombinant host cell; and
b) recovering the antigen binding protein;
whereby the antigen binding protein is produced.
20
122.  The method of Claim 121 wherein the recombinant host cell is a CHOK cell.

123.  Anantigen binding protein produced by the method of Claim 121.

25 124. A method for the production of an antigen binding protein comprising the steps of:
a) culturing a recombinant host cell comprising an expression vector comprising an
isolated nucleic acid as in Claim 99 or Claim 100 and comprising an isolated nucleic acid
as in Claim 101 and Claim 102, wherein the FUT8 gene encoding alpha-1,6-
fucosyltransferase has been inactivated in the recombinant host cell; and

30 b) recovering the antigen binding protein;

whereby the antigen binding protein is produced.
125.  The method of Claim 124 wherein the recombinant host cell is a CHOK1SV cell.

35 126.  An antigen binding protein produced by the method of Claim 124.
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127. A method of treating a pre-cancerous condition in a subject comprising the step
of administering a therapeutically effective amount of the antigen binding protein as in any one of
Claims 87, 88, 89, 90, 91, 92, 93, 94, 95 and 96 to the subject, whereby the pre-cancerous

condition in the subject is treated.

128. A method of treating a pre-cancerous condition in a subject comprising the steps
of:

a) identifying a subject with a pre-cancerous condition; and

b) administering a therapeutically effective amount of the antigen binding protein as in
any one of Claims 87, 88, 89, 90, 91, 92, 93, 94, 95 and 96 to the subject, whereby the pre-

cancerous condition in a subject is treated.

129.  The method of Claim 128 further comprising the step of:

¢) administering a fluid to the subject.
130.  The method of Claim 128 further comprising the step of:
¢) determining the cancer expresses a protein comprising amino acid residues 330 to 495

of SEQ ID NO: 21.

131.  The method of Claim 130 wherein the protein comprises the amino acid sequence

shown in SEQ ID NO: 21.

132.  The pharmaceutical composition according to claim 109 for use in medicine.

133.  The pharmaceutical composition according to claim 109 for use in the treatment
of breast cancer, ovarian cancer, prostate cancer, bladder cancer, pancreatic cancer, skin cancer,
gastric cancer and melanoma.

134. A method of treating cancer in a mammal comprising administering a
therapeutically effective amount of an antigen binding protein as in any one of Claims 87, 88, 89,

90, 91, 92, 93, 94, 95 and 96.

135.  The method of Claim 134 wherein the mammal is a human.
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136.  The method of either Claim 134 or Claim 135 wherein the cancer is selected from
breast cancer, ovarian cancer, prostate cancer, bladder cancer, pancreatic cancer, skin cancer,

gastric cancer and melanoma.

137. The antigen binding protein according to any preceding claim for use in treatment of
a condition selected from the group consisting of breast cancer, ovarian cancer, prostate cancer,

bladder cancer, pancreatic cancer, skin cancer, gastric cancer and melanoma.
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