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We claim:

1. A method of treating a disorder characterized by increased levels of HER3 expression in an

esophageal tract comprising:

selecting patient suffering from increased levels of HER3 expression in an esopfiageal
5 tract;and

administering an antibody or fragment thereof that specifically binds tg/a HER3
receptor, such that the antibody or fragment thereof binds to a conformatiopél epitope
comprising amino acid residues within domain 2 and domain 4 of the H}#R3 receptor and
blocks both ligand-dependent and ligand-independent signal transdugfion, thereby treating the
10  disorder.

2. The method of claim 1, wherein the disorder is selected frgfn the group consisting of

esophageal cancer and Barretts esophageal cancer.

3. The method of claim 1, wherein the antibody or fifgment thereof is administered by a route
selected from the group consisting of oral, subcuigneous, intraperitoneal, intramuscular,
15  intracerebroventricular, intraparenchymal, intrdthecal, intracranial, buccal, mucosal, nasal,

and rectal administration.

4, The method of claim 1, wherein the/&ntibody or fragment is formulated into a

pharmaceutical composition comppsing a physiologically acceptable carrier, excipient, or

diluent.
20 5. The method of claim 4, frther comprising an additional therapeutic agent.

6. The method of clajn 5, wherein the additional therapeutic agent is selected from the group
consisting of an HFR1 inhibitor, a HER?2 inhibitor, a HER3 inhibitor, a HER4 inhibitor, an
mTOR inhibitg#and a P13 Kinase inhibitor.

7. The meghod of claim 6, wherein the additional therapeutic agent is a HER1 inhibitor
25  sclected from the group consisting of Matuzumab (EMD72000), Erbitux®/Cctuximab,
Vegtibix® /Panitumumab, mAb 806, Nimotuzumab, Iressa® /Gefitinib, CI-1033 (PD183805),
apatinib (GW-572016), Tykerb® /Lapatinib Ditosylate, Tarceva® / Erlotinib HCL (OSI-
774), PK1-166, and Tovok®; a HER? inhibitor selected from the group consisting of
Pertuzumab, Trastuzumab, MM-111, neratinib, lapatinib or lapatinib ditosylate /Tykerb®; a
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HER3 inhibitor selected from the group consisting of, MM-121, MM-111, IB4C3, 2DID12
(U3 Pharma AG), AMGS888 (Amgen), AV-203(Aveo), MEHD7945A (Genentech),
MORI10703 (Novartis) and small molecules that inhibit HER3; and a FHIER4 inhibitor.

8. The method of claim 6, wherein the additional therapeutic agent is an mTOR inhibitop
5  selected from the group consisting of Temsirolimus/Torisel®, ridaforolimus / Deforghimus,
AP23573, MK8669, everolimus /A ffinitor® .

9. The method of claim 6, wherein the additional therapeutic agent is a P13 Kfnase inhibitor

selected from the group consisting of GDC 0941, BEZ235, BMK 120 and BYL719.

10. A method of treating gastric cancer comprising:
10 selecting a patient suffering from gastric cancer; and

administering an antibody or fragment thereof that gpecifically binds to a HER3
receptor, such that the antibody or fragment thereof bingd to a conformational epitope
comprising amino acid residues within domain 2 andflomain 4 of the HER3 receptor and
blocks both ligand-dependent and ligand-indepengnt signal transduction, thereby treating

15  gastric cancer,

11. The method of claim 10, wherein the ghtibody or fragment thereof is administered by a
route selected from the group consisting of oral, subcutaneous, intraperitoneal, intramuscular,
intracerebroventricular, intraparencifymal, intrathecal, intracranial, buccal, mucosal, nasal,

and rectal administration.

20 12. The method of claim 1Q/wherein the antibody or fragment is formulated into a
pharmaceutical composiffon comprising a physiologically acceptable carrier, excipient, or

diluent.
13. The method #f claim 12, further comprising an additional therapeutic agent.

14. The mgfhod of claim 13, wherein the additional therapeutic agent is selected from the
25  group cop sisting of an HER1 inhibitor, a HER2 inhibitor, a HER3 inhibitor, a HER4 inhibitor,
an mPOR inhibitor and a PI3 Kinase inhibitor.

¥5. The method of claim 14, wherein the additional therapeutic agent is a HER1 inhibitor
selected from the group consisting of Matuzumab (EMD72000), Erbitux®/Cetuximab,
Vectibix® /Panitumumab, mADb 806, Nimotuzumab, Iressa® /Gefitinib, C1-1033 (PD183805),
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Lapatinib (GW-572016), Tykerb® /Lapatinib Ditosylate, Tarceva® / Erlotinib HCL (OSI-
774), PK1-166, and Tovok®; a HER2 inhibitor selected from the group consisting of

Pertuzumab, Trastuzumab, MM-111, neratinib, lapatinib or lapatinib ditosylate /Tykerb®; a
HER3 inhibitor selected from the group consisting of, MM-121, MM-111, IB4C3, 2DID 12
(U3 Pharma AG), AMG888 (Amgen), AV-203(Aveo), MEHD7945A (Genentech), |,
MOR10703 (Novartis) and small molecules that inhibit HER3; and a HER4 inhibitgf.

16. The method of claim 14, wherein the additional therapeutic agent is an mT@R inhibitor
selected from the group consisting of Temsirolimus/Torisel®, ridaforolimugy// Deforolimus,

AP23573, MK8669, everolimus /A ffinitor® .

17. The method of claim 14, wherein the additional therapeutic agept is a P13 Kinase inhibitor
selected from the group consisting of GDC 0941, BEZ235, BMK/i20 and BYL719.

18. A method of treating head and neck cancer comprising:

selecting a patient suffering from cancer the hghd and neck; and

administering an antibody or fragment theyCof that specifically binds to a HER3
receptor, such that the antibody or fragment thefeof binds to a conformational epitope
comprising amino acid residucs within domgfn 2 and domain 4 of the HER3 receptor and
blocks both ligand-dependent and ligand fndependent signal transduction, thereby treating

head and neck cancer.

19. The method of claim 18, whepéin the antibody or fragment thereof is administered by a
route selected from the group gonsisting of oral, subcutaneous, intraperitoneal, intramuscular,
intracerebroventricular, intarenchymal, intrathecal, intracranial, buccal, mucosal, nasal,

and rectal administratioy

20. The method of #aim 18, wherein the antibody or fragment is formulated into a
pharmaceutical gomposition comprising a physiologically acceptable carrier, excipient, or

diluent.

21. The phethod of claim 20, further comprising an additional therapeutic agent.

22./The method of claim 21, wherein the additional therapeutic agent is selected from the

group consisting of an HER1 inhibitor, a HER2 inhibitor, 2 HER3 inhibitor, a HER4 inhibitor,

/' an mTOR inhibitor and a PI3 Kinase inhibitor.
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23. The method of claim 22, wherein the additional therapeutic agent is a HER1 inhibitor
selected from the group consisting of Matuzumab (EMD72000), Erbitux®/Cetuximab,
Vectibix® /Panitumumab, mAb 806, Nimotuzumab, Iressa® /Gefitinib, CI-1033 (PD 183805,
Lapatinib (GW-572016), Tykerb® /Lapatinib Ditosylate, Tarceva® / Erlotinib HCL (OS]
774), PK1-166, and Tovok®; a HER2 inhibitor selected from the group consisting of
LATL®; a
HER3 inhibitor selected from the group consisting of, MM-121, MM-111, 1B4CZ, 2DID12
(U3 Pharma AG), AMGS888 (Amgen), AV-203(Aveo), MEHD7945A (Gener
MOR10703 (Novartis) and small molecules that inhibit HER3; and a HERA

Pertuzumab, Trastuzumab, MM-111, neratinib, lapatinib or lapatinib ditosylate /Ty

inhibitor,

24. The method of claim 22, wherein the additional therapeutic agent isfan mTOR inhibitor
selected from the group consisting of Temsirolimus/Torisel®, ridafofolimus / Deforolimus,
AP23573, MKB669, everolimus /Affinitor® .

25. The method of claim 22, wherein the additional therapeyfic agent is a PI3 Kinase inhibitor
selected from the group consisting of GDC 0941, BEZ234, BMK 120 and BYL719.

26. A method of treating benign prostate hypoplasig/£omprising:

selecting a patient suffering from benigd prostate hypoplasia; and

administering an antibody or fragrgent thereof that specifically binds to a HER3

receptor, such that the antibody or fragifent thereof binds to a conformational epitope
comprising amino acid residues with#h domain 2 and domain 4 of the HER3 receptor and
blocks both ligand-dependent ang/ligand-independent signal transduction, thereby treating

benign prostate hypoplasia.

27. The method of claim 26, wherein the antibody or fragment thereof is administered by a

route selected from thg/group consisting of oral, subcutaneous, intraperitoneal, intramuscular,
intracerebroventricflar, intraparenchymal, intrathecal, intracranial, buccal, mucosal, nasal,

and rectal admipfstration.

Z9. The method of claim 28, further comprising an additional therapeutic agent.
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30. The method of claim 29, wherein the additional therapeutic agent is selected from the
group consisting of an HER1 inhibitor, a HER2 inhibitor, a HER3 inhibitor, a HER4 inhibitor,

an mTOR inhibitor and a PI3 Kinase inhibitor.

31. The method of claim 330, wherein the additional therapeutic agent is a HER 1 inhibjtor
selected from the group consisting of Matuzumab (EMD72000), Erbitux®/Cetuximagh
Vectibix® /Panitumumab, mAb 806, Nimotuzumab, Iressa® /Gefitinib, CI-1033 #PD183805),
Lapatinib (GW-572016), Tykerb® /Lapatinib Ditosylate, Tarceva® / Erlotinil/HCL (OSI-
774), PK1-166, and Tovok®; a HER2 inhibitor selected from the group copisting of
Pertuzumab, Trastuzumab, MM-111, neratinib, lapatinib or lapatinib ditgsylate /Tykerb®; a
HER3 inhibitor selected from the group consisting of, MM-121, MM/111, IB4C3, 2DID12
(U3 Pharma AG), AMG888 (Amgen), AV-203(Aveo), MEHD7946 A (Genentech),
MOR10703 (Novartis) and small molecules that inhibit HER 3; 4nd a HER4 inhibitor.

32. The method of claim 30, wherein the additional therapgutic agent is an mTOR inhibitor
sclected from the group consisting of Temsirolimus/Topsel®, ridaforolimus / Deforolimus,
AP23573, MK8669, everolimus /A ffinitor® .

33. The method of claim 30, wherein the additighal therapeutic agent is a PI3 Kinase inhibitor
selected from the group consisting of GDC (941, BEZ235, BMK120 and BYL719.

34, A method of treating gynacomasticg{ comprising:

selecting a patient sufferingfrom gynacomastica; and

administering an antibgdy or fragment thereof that specifically binds to a HER3
receptor, such that the antibbdy or fragment thereof binds to a conformational epitope
comprising amino acid g#sidues within domain 2 and domain 4 of the HER3 receptor and
blocks both ligand-dgpendent and ligand-independent signal transduction, thereby treating

gynacomastica,. ./

35. The methgd of claim 34, wherein the antibody or fragment thereof is administered by a
route selegfed from the group consisting of oral, subcutaneous, intraperitoneal, intramuscular,
intraceptbroventricular, intraparenchymal, intrathecal, intracranial, buccal, mucosal, nasal,

and fLectal administration.
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36. The method of claim 34, wherein the antibody or fragment is formulated into a
pharmaceutical composition comprising a physiologically acceptable carrier, excipient, or

diluent.
37. The method of claim 36, further comprising an additional therapeutic agent.

38. The method of claim 37, wherein the additional therapeutic agent is selected fpom the
group consisting of an HER1 inhibitor, a HER2 inhibitor, a HER3 inhibitor, a I#AZR4 inhibitor,
an mTOR inhibitor and a PI3 Kinase inhibitor. '

39. The method of claim 38, wherein the additional therapeutic agent isA HER! inhibitor
selected from the group consisting of Matuzumab (EMD72000), Erbitux®/Cetuximab,
Vectibix® /Panitumumab, mAb 806, Nimotuzumab, Iressa® /Geftinib, CI-1033 (PD183805),
Lapatinib (GW-572016), Tykerb® /Lapatinib Ditosylate, Targéva® / Erlotinib HCL (OSI-
774), PKI-166, and Tovok®; a HER2 inhibitor selected frofn the group consisting of
Pertuzumab, Trastuzumab, MM-111, neratinib, lapatinil or lapatinib ditosylate /Tykerb®; a
HER3 inhibitor selected from the group consisting ofy h M-121, MM-111, 1B4C3, 2DID12
(U3 Pharma AG), AMG888 (Amgen), AV-203(Ayto), MEHD7945A (Genentech),
MOR10703 {Novartis) and small molecules thgt' inhibit HER3; and a HER4 inhibitor,

40. The method of claim 38, wherein the gdditional therapeutic agent is an mTOR inhibitor
selected from the group consisting of T¢msirolimus/Torisel®, ridaforolimus / Deforolimus,
AP23573, MK8669, everolimus /Affnitor® .

41. The method of claim 38, w-ein the additional therapeutic agent is a P13 Kinasc inhibitor
selected from the group congfsting of GDC 0941, BEZ235, BMK 120 and BYL719.

42. A method of treating endometiosis comprising:
selecting afatient suffering from endometiosis; and

adminyStering an antibody or fragment thereof that specifically binds to a HER3
receptor, syéh that the antibody or fragment thereof binds to a conformational epitope
comprispig amino acid residues within domain 2 and domain 4 of the HER3 receptor and
block# both ligand-dependent and ligand-independent signal transduction, thercby treating

egdometiosis.
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43, The method of claim 42, wherein the antibody or fragment thereof is administered by a
route selected from the group consisting of oral, subcutaneous, intraperitoneal, intramuscular,
intracerebroventricular, intraparenchymal, intrathecal, intracranial, buccal, mucosal, nasal,

and rectal administration.

44, The method of claim 42, wherein the antibody or fragment is formulated info a
pharmaceutical composition comprising a physiologically acceptable carrier, excj ient, or

diluent.
45. The method of claim 44, further comprising an additional therapeutic4 ent.

46. The method of claim 45, wherein the additional therapeutic agept is selected from the
group consisting of an HER1 inhibitor, a HER2 inhibitor, a HER¥ inhibitor, 2 HER4 inhibitor,
an mTOR inhibitor and a PI3 Kinase inhibitor. '

47. The method of claim 46, wherein the additional therageutic agent is a HER1 inhibitor
selected from the group consisting of Matuzumab (EM72000), Erbitux®/Cetuximab,
Vectibix® /Panitumumab, mADb 806, Nimotuzumals Tressa® /Gefitinib, CI-1033 (PD183805),
Lapatinib (GW-572016), Tykerb® /Lapatinib DAosylate, Tarceva® / Erlotinib HCL (OSI-
774), PK1-166, and Tovok®; a HER2 inhibijor selected from the group consisting of
Pertuzumab, Trastuzumab, MM-111, nergfinib, lapatinib or lapatinib ditosylate /Tykerb®; a
HER3 inhibitor sclected from the grouy consisting of, MM-121, MM-111, IB4C3, 2DID12
(U3 Pharma AG), AMG888 {Amge), AV-203(Aveo), MEHD7945A (Genentech),
MOR10703 (Novartis) and smajfmolecules that inlibit HER3; and a HER4 inhibitor.

48. The method of claim 46 wherein the additional therapeutic agent is an mTOR inhibitor
sclected from the group gonsisting of Temsirolimus/Torisel®, ridaforolimus / Deforolimus,
AP23573, MKR669, gherolimus /Affinitor® .

49. The method g7 claim 46, wherein the additional therapeutic agent is a PI3 Kinase inhibitor

acdd residues within domain 2 and domain 4 of the HER3 receptor and blocks both ligand-
dependent and ligand-independent signal transduction for the manufacture of a medicament

for the treatment of an esophageal disorder.
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51. Use of an antibody or fragment thereof that specifically binds to a HER3 receptor, such
that the antibody or fragment thereof binds to a conformational epitope comprising amino
acid residues within domain 2 and domain 4 of the HER3 receptor and blocks both ligand-
dependent and ligand-independent signal transduction for the manufacture of a medicamep '

for the treatment of gastric cancer.

52. Use of an antibody or fragment thereof that specifically binds to a HER3 recepjér, such

dependent and ligand-independent signal transduction for the manufacturg/of a medicament

for the treatment of head and neck cancer.

53. Use of an antibody or fragment thereof that specifically binds 6 a HER3 receptor, such
that the antibody or fragment thereof binds to a conformational£pitope comprising amino
acid residues within domain 2 and domain 4 of the HER3 reg ptor and blocks both ligand-
dependent and ligand-independent signal transduction fop/ c manufacture of a medicament

for the treatment of benign prostatic hyperplasia (BPH.

54. Use of an antibody or fragment thereof that spécifically binds to a HER3 receptor, such
that the antibody or fragment thereof binds to g/conformational epitope comprising amino
acid residues within domain 2 and domain 4/of the HER3 receptor and blocks both ligand-
dependent and ligand-independent signaj ransduction for the manufacture of a medicament

for the treatment of gynacomastica.

55. Use of an antibody or fragmegt thercof that specifically binds to a HER3 receptor, such
that the antibody or fragment jhereof binds to a conformational epitope comprising amino
acid residues within domay "2 and domain 4 of the HER3 receptor and blocks both ligand-
dependent and ligand-ind ependent signal transduction for the manufacture of a medicament

for the treatment of gdometriosis.
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Use of an antibody or fragment thereof that specifically binds to a HER3 receptor, such that
the antibody or fragment thereof binds to a conformational epitope comprising amino acid
residues within domain 2 and domain 4 of the HER3 receptor and blocks both ligand-
dependent and ligand-independent signal transduction, for the manufacture of a
medicament for treatment of benign prostate hyperplasia,

wherein the antibody or fragment thereof comprises sequence selected from the group

cansisting of:

(a) a heavy chain variable region CDR1 of SEQ ID NO: 38; a heavy chain variable region
CDR2 of SEQ 1D NO: 39; a heavy chain variable region CDR3 of SEQ ID NO: 40; a light
chain variable region CDR1 of SEQ ID NO: 41; a light chain variable region CDR2 of
SEQ ID NO: 42; and a light chain variable region CDR3 of SEQ ID NO: 43;

{b) a heavy chain variable region CDR1 of SEQ ID NO: 44; a heavy chain variable region
CDR2 of SEQ ID NO: 45; a heavy chain variable region CDR3 of SEG ID NO: 46; a light
chain variable region CDR1 of SEQ ID NQC: 47; a light chain variable region CDR2 of
SEQ ID NO: 48; and a light chain variable region CDR3 of SEQ ID NO: 49;

{c) a variable heavy chain (VH) sequence of SEQ ID NO: 51 and a variable light chain (VL)
sequence of SEQ ID NO: 50;

(d) a variable heavy chain (VH) sequence having SEQ ID NO: 141 and a variable light
chain (VL) sequence having of SEQ ID NO: 140;

(e) a variable heavy chain (VH) sequence selected from the group consisting of SEQ ID
NOs. 402-423;

{f) a variable light kappa chain (VK} sequence selected from the group consisting of SEQ
tD NOs. 443-461 and SEQ ID NOs 479-480; or

{(g) a sequence selected from the group consisting of SEQ 1D NOs. 487-492.
The use of claim 1, further comprising an additional therapeutic agent.
The use of claim 2, wherein the additional therapeutic agent is selected from the group

consisting of an HER1 inhibitor, a HERZ inhibitor, a HER3 inhibitor, a HER4 inhibitor, an mTOR

inhibitor and a P13 Kinase inhibitor.
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The use of claim 2, wherein the additional therapeutic agent is a HER1 inhibitor selected
from the group consisting of Matuzumab (EMD72000), Cetuximah, Panitumumab,
Nimotuzumab, Gefitinib, Ci-1033 (PD183805), Lapatinib {GW-572016), Lapatinib Ditosylate,
Erlotinib HCL {OSI-774), PKI-166, and N-[4-[(3-Chloro-4-fluorophenyl}lamino]-7-[[{(3"S"}-
tetrahydro-3-furanyljoxy]-6-quinazolinyl]-4(dimethylamino}-2-butenamidea HER2 inhibitor
selected from the group consisting of Pertuzumab, Trastuzumab, MM-111, neratinib,
lapatinib or lapatinib ditosylate; a HER3 inhibitor selected from the group consisting of, MM-
121, MM-111, IB4C3, 2DID12 (U3 Pharma AG), AV-203 (Aveo), MEHD7945A (Genentech),
MOR10703 {Novartis) and small molecules that inhibit HER3; and a HER4 inhibitor.

The use of claim 2, wherein the additional therapeutic agent is an mTOR inhibitor selected
from the group consisting of Temsirolimus, ridaforolimus/Deforolimus, AP23573, MK8669,

and everolimus.

The use of claim 2, wherein the additional therapeutic agent is a P13 Kinase inhibitor

selected from the group consisting of GDC 0941, BEZ235, BMK120 and BYL719,



