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COMPOSITIONS AND METHODS FOR THE THERAPY AND DIAGNOSIS OF
INFLUENZA '

RELATED APPLICATIONS
[01] This application claims the benefit of provisional application USSN 61/234,154, filed

August 14, 2009, the contents of which are herein incorporated by reference in their entirety.

FIELD OF THE INVENTION
[02] The present invention relates generally to prevention, diagnosis, therapy and
monitoring of influenza infection. The invention is more specifically related to compositions
contaihing a combination of human antibodies raised against either the influenza
hemagglutinin or matrix 2 protein. Such compositions are useful in pharmaceuﬁcal
compositions for the prevention and treatment of influenza, and for the diagnosis and

monitoring of influenza infectjon.

BACKGROUND OF THE INVENTION
'[03] Influenza virus infects 5-20% of the population and results in 30,000-50,000 deaths
each year in the U.S. Disease caused by influenza A viral infections is typified by its cyclical
nature. Antigenic drift and shift allow for different A strains to emerge every year. Added to
that, the threat of highly pathogenic strains entering into the general population has stressed
the need for novel therapies for flu infections. The predominant fraction of neutral'izing
antibodies is directed to the polymorphic regions of the hemagglutinin and neuraminidase
proteins. Another recent focus has been on the relatively invariant matrix 2 (M2) protein.
Potentially, a neutralizing MAb to M2 would be an adequate therapy for all influenza A
strains.

- [04] The M2 protein is found in a homotetramer that forms an ion channel and is thoﬁght
to aid in the unco'ating of the virus upon entering the cell. After infection, M2 can be found in
abundance at the cell surface. It is subsequently incorporated into the virion coat, where it
only comprises about 2% of total coat protein. The M2 extracellular domain (M2e) is short,
with the aminoterminal 2-24 amino acids displayed outside of the cell. Anti-M2 MAbs to
date have been directed towards this linear sequence. Thus, they may not exhibit desired
binding properties to cellularly expressed M2, including conformational determinants on

native M2.
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SUMMARY OF THE INVENTION
[0S]  The invention provides diagnostic, prophylactic, and therapeutic compositions
“including a human antibody raised against the Influenza hemagglutinin protein and a human

- monoclonal antibody raised against the Influenza M2 protein. Moreover, the invention
provides diagnostic, prophylactic, and therapeutic compositions including a human antibody
raised against an epitope of the Influenza hemagglutinin protein and a human monoclonal
antibody raised against an epitope of the Influenza M2 protein. Furthermore, these
compositions are pharmaceutical compositions that include a pharmaceutical carrier. These
compositions address a long-felt need in the art for pharmaceutical compositions that both
strongly neutralizes Influenza virus infection and recognizes constant regions within proteins
common to all Influenza strains. )

[06] Specifically, the invention provides a composition including: (a) a human antibody
that specifically binds to an epitope of the hemagglutinin (HA) glycoprotein of an influenza
virus; and (b) a human.monoclonal antibody that specifically binds to an epitope in the
extracellular domain of the matrix 2 ectodomain (M2e) polypeptide of an influenza virus. In
-certain embodiments of this composition, the human monoclonal antibody that specifically
binds an epitope of the M2¢ polypeptide is TCN-032 (8110), 21B15, TCN-031 (23K 12),
3241_G23, 3244 110, 3243_J07, 3259_J21, 3245_019, 3244 _HO04, 3136_G05, 3252_C13,
3255_J06, 3420 _123,3139_P23, 3248 P18, 3253 P10, 3260_Dl9, 3362_BIl11, or 3242_P05.
Moreover, the human antibody that specifically binds an epitope of the HA glycoprotein is
optionally SC06-141, SC06-255,.SC06-257, SC06-260, SC06-261, SC06-262, SC06-268,
SC06-272, SC06-296, SC06-301, SC06-307, SC06-310, SC06-314, SC06-323, SC06-325,

- SC06-327, SC06-328, SC06-329, SC06-331, SC06-332, SC06-334, SC06-336, SC06-339,
SC06-342, SC06-343, SC06-344, CR6141, CR6255, CR6257, CR6260, CR6261, CR6262,

- CR6268, CR6272, CR6296, CR6301, CR6307, CR6310, CR6314, CR6323, CR6325,
CR6327, CR6328, CR6329, CR6331, CR6332, CR6334, CR6336, CR6339, CR6342,
CR6343, or CR6344.

[07]  The epitope of the HA glycoprotein is optionally GVTNKVNSIIDK (SEQ ID NO: -
198), GVTNKVNSIINK (SEQ ID NO: 283), GVTNKENSIIDK (SEQ ID NO: 202),
GVTNKVNRIIDK (SEQ ID NO: 201), GITNKVNSVIEK (SEQ ID NO: 281),
GITNKENSVIEK (SEQ ID NO: 257), GITNKVNSIIDK (SEQ ID NO: 225), and
KITSKVNNIVDK (SEQ ID NO: 216). The influenza hemaglutinin (HA) glycoprotein
includes an HA1 and HA2 subunit. Exemplary epitopes of the HA glycoprotein include the
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HA1 subunit, HA2 subunit, or both the HA1 and HA2 subunits. Alternatively, or in addition,
the epitope of the M2e polypeptide is a discontinugus epitope. For example, the epitope of
the M2e polypeptide includes the amino acid at positions 2, 5, and 6 of
MSLLTEVETPTRNEWGCRCNDSSD (SEQIDNO: 1).

[08]  The invention further provides a composition including: (a) an isolated human anti-
HA antibody, or an antigen-binding fragment thereof, including a heavy chain variable region
(VH) domain and a light chain variable (VL) domain, wherein the VH domain and the VL
domain each contain three complementarity determining regions 1 to 3 (CDR1-3), and
wherein each CDR includes 'the_following amino acid sequences: VH CDR1: SEQ ID NOs:
566, 571, 586, 597, 603, 609, 615, 627, 633, 637, 643, 649, 658, 664, 670, 303, 251, 242, or
222; VH CDR2: SEQ ID NOs: 567, 572, 587, 592, 598, 604, 610, 616, 628, 634, 638, 644,
650, 655, 659, 665, 671, 306, 249, 307, or 221; VH CDR3: SEQ ID NOs: 568, 573, 588, 593,
599, 605, 611, 617, 629, 635, 639, 645, 651, 656, 660, 666, 672, 298, 246, 290, or 220; VL
CDRI: SEQ ID NOs: 569, 574, 577, 580, 583, 589, 594, 600, 606, 612, 618, 621, 624, 630,
640, 646, 652, 661, 667, 285, 289, 245, 224, or 219; VL CDR2: SEQ ID NOs: 570, 575, 578,
581, 584, 590, 595, 601, 607, 613, 619, 622, 625, 631, 641, 647, 653, 662, 668, 305, 248,
299,223, 0r 231; VL CDR3: SEQ ID NOs: 200, 576, 579, 582, 585, 591, 596, 602, 608, 614,
620, 623, 626, 632, 636, 642, 648, 654, 657, 663, 669, 308, 247, 250, 227, or 280; and (b) an
isolated anti-matrix 2 ectodomain (M2e) antibody, or antigen-binding fragment thereof,
including a heavy chain variable (VH) domain and a light chain variable (VL) domain,
wherein the VH domain and the VL domain each contain three complementarity determining
regions 1 to 3 (CDR1-3), and wherein each CDR includes the following amino acid
sequences: VH CDR1: SEQ ID NOs: 72, 103, 179, 187, 203, 211, 228, 252, 260, 268, 284,
293, 0r 301; VH CDR2: SEQ ID NOs: 74, 105, 180, 188, 204, 212, 229, 237, 253, 261, 269,
285, or 294; VH CDR3 SEQ ID NOs: 76, 107, 181, 189, 197, 205, 213, 230, 238, 254, 262,
270, 286, or 295; VL CDR1: SEQ ID NOs: 59, 92, 184, 192, 208, 192, 223, 241, 265, or 273;
VL CDR2: SEQ ID NOs: 61, 94, 185, 193, 209, 217, 226, 234, 258, 274, or 282; and VL
CDR3: SEQ ID NOs: 63, 96, 186, 194, 210, 218, 243, 259, 267, 275, 291, or 300.

[09] Alternatively, or in addition, the invention provides a composition including: (a) an
isolated human anti-HA antibody, or an antigen-binding fragment thereof, ihcluding a heavy
chain variable region (VH) domain and a light chain variable (VL) domain, wherein the VH
domain and the VL domain each contain three complementarity determining regions 1 to 3

(CDR1-3), and wherein each CDR includes the following amino acid sequences: VH CDR1:
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SEQ ID NOs: 566, 571, 586, 597, 603, 609, 615, 627, 633, 637, 643, 649, 658, 664, 670, 303,
251,242, or 222; VH CDR2: SEQ ID NOs: 567, 572, 587, 592, 598, 604, 610, 616, 628, 634,
638, 644, 650, 655, 659, 665, 671, 306, 249, 307, or 221; VH CDR3: SEQ ID NOs: 568, 573,
588, 593, 599, 605, 611, 617, 629, 635, 639, 645, 651, 656, 660, 666, 672, 298, 246, 290, or
220; VL CDRI: SEQ ID NOs: 569, 574, 577, 580, 583, 589, 594, 600, 606, 612, 618, 621,
624, 630, 640, 646, 652, 661, 667, 285, 289, 245, 224, or 219; VL CDR2: SEQ ID NOs: 570,
575,578, 581, 584, 590, 595, 601, 607, 613, 619, 622, 625, 631, 641, 647, 653, 662, 668,
305, 248, 299, 223, or 231; VL CDR3: SEQ ID NOs: 200, 576, 579, 582, 585, 591, 596, 602,
| 608, 614, 620, 623, 626, 632, 636, 642, 648, 654, 657, 663, 669, 308, 247, 250, 227, or 280;
and (b) an isolated anti-matrix 2 ectodomain (M2e) antibody, or antigen-binding fragment
thereof, including a heavy chain variable (VH) domain and a light chain variable (VL)
domain, wherein the VH domain and the VL domain each contain three complementarity
determining regions 1 to 3 (CDRI1-3), and wherein each CDR includes the following amino
acid sequences: VH CDRI1: SEQ ID NOs: 109, 112, 182, 190, 206, 214, 239, 255, 263, 271,
287, 296, or 304; VH CDR2: SEQ ID NOs: 110, 113, 183, 191, 207, 215, 232, 240, 256, 264,
272,288, or 297; VH CDR3 SEQ ID NOs: 76, 107, 181, 189, 197, 205, 213, 230, 238, 254,
262, 270, 286, or 295; VL CDR1: SEQ ID NOs: 59, 92, 184, 192, 208, 192, 223, 241, 265, or
273; VL CDR2: SEQ ID NOs: 61, 94, 185, 193, 209, 217, 226, 234, 258, 274, or 282; and
VL CDR3: SEQ ID NOs: 63, 96, 186, 194, 210, 218, 243, 259, 267, 275, 291, or 300.
[10] The invention provides a composition including: (a) an isolated human anti-HA
antibody, or an antigen-binding fragment thereof, including a heavy chain variable region
(VH) domain, wherein the VH domain includes the following amino acid sequences: SEQ ID
NOs 309, 313,317, 321, 325, 329, 333, 337, 341, 345, 349, 353, 357, 361, 365, 369, 373,
377, 381, 385, 389, 393,397, 401,°405, 409, 199, 417, 423, 429, 435, 441, 447, 453, 459,
465,471, 477, 483, 489, 495, 501, 507, 513, 519, 525, 531, 537, 543, 550, 556, or 562, and a
light chain variable (VL) domain, wherein the VL domain includes the following amino acid
sequences: SEQ ID NOs 310, 314, 318, 322, 326, 330, 334, 338, 342, 346, 350, 354, 358,
362,366,370, 374, 378, 382, 386, 390, 394, 398, 402, 406, 410, 414, 420, 426, 432, 438,
444, 450, 456, 462, 468, 474, 480, 486, 492, 498, 504, 510, 516, 522, 528, 534, 540, 547,
553, 559, or 565; and (b) an isolated anti-matrix 2 eétodoma_in (M2e) antibody, or antigen-
binding fragment thereof, including a heavy chain variable (VH) domain, wherein the VH
domain includes the following amir_lo acid sequences: SEQ ID NOs 44, 277, 276, 50, 236,
235, 116, 120, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 172, or 176, and a

4
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light chain variable (VL) domain, wherein the VL domain includes the following amino acid
sequences: SEQ ID NOs 46, 52, 118, 122, 126, 130, 134, 138, 142, I'46, 150, 154, 158, 162,
166, 170, 175, or 178. '

[11]  Furthermore, the invention provides a multivalent vaccine composition including any
of the compositionsdescribed herein containing an isolated human anti-HA antibody, or an
antigen-binding fragment thereof and an isolated anti-matrix 2 ectodomain (M2e) antibody,
or antigen-binding fragment thereof. Alternatively, the multivalent vaccine includes
antibodies that bind to the epitopes to which the antibodies of the invention bind. Exemplary
antibodies of the invention include, but are not limited to, TCN-032 (8110), 21B15, TCN-031
(23K12), 3241_G23, 3244 110, 3243_J07, 3259_J21, 3245° 019, 3244_H04, 3136_GO05,
3252_C13, 3255_J06, 3420_123, 3139_P23, 3248_P18, 3253_P10, 3260_D19, 3362_BI1,
3242_P0s, SC06-141, SC06-255, SC06-257, SC06-260, SC06-261, SC06-262, SC06-268,
SC06-272, SC06-296, SC06-301, SC06-307, SC06-310, SC06-314, SC06-323, SC06-325,
SC06-327, SC06-328, SC06-329, SC06-331, SC06-332, SC06-334, SC06-336, SC06-339,
SC06-342, SC06-343, SC06-344, CR6141, CR6255, CR6257, CR6260, CR6261, CR6262,
CR6268, CR6272, CR6296, CR6301, CR6307, CR6310, CR6314, CR6323, CR6325,
CR6327, CR6328, CR6329, CR6331, CR6332, CR6334, CR6336, CR6339, CR6342,
CR6343, and CR6344. For examply, the multivalent vaccine may include one or more of the
following epitopes: GVTNKVNSIIDK (SEQ'ID NO: 198), GVTNKVNSIINK (SEQ ID NO:
283), GVTNKENSIIDK (SEQ ID NO: 202), GVTNKVNRIIDK (SEQ ID NO: 201),
GITNKVNSVIEK (SEQ ID NO: 281), GITNKENSVIEK (SEQ ID NO: 257),
GITNKVNSIIDK (SEQ ID NO: 225), KITSKVNNIVDK (SEQ ID NO: 216),
MSLLTEVETPTRNEWGCRCNDSSD (SEQ ID NO: 1),and
MSLLTEVETPTRNEWGCRCNDSSD (SEQ ID NO: 1) provided in its native conformation.
[12]  The multivalent vaccine also includes a composition including: (a) a human antibody
that specifically binds to an epitope of the hemagglutinin (HA) glycoprotein of an influenza
virus; and (b) a human monoclonal antibody that specifically binds to an epitope in the
extracellular domain of the matrix 2 ectodomain (M2e) polypeptide of an influenza virus.
[13] The invention provides a pharmaceutical composition including.any one of the
compositions described herein. Moreover, the pharmaceutical composition includes a
pharmaceutical carrier.

[14] The invention provides a method for stimulating an immune response in a subject,

including administering to the subject the pharmaceutical composition described herein. The
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pharmaceutical composition may administered prior to or after exposure of the subject to an
Influenza virus.
[15] The invention also provides a method for the treatment of an influenza virus infection
in a subject in need thereof, including administering to the subject the pharmaceutical
composition described herein. The subjection may have been exposed to an influenza virus.
Alternatively, or in addition, the subject has not been diagnosed with an influenza infection.
The pharmaceutical composition may administered prior to or after exposure of the subject to
an Influenza virus. Preferably, the pharmaceutical composition is administered at a dose
sufficient to promote viral clearance or eliminate influenza infected cells.
[16]  The invention further provides a method for the prevention of an influenza virus
infection in a subject in need thereof, including administering to the subject a vaccine
. composition described herein, prior to exposure of the subject to an influenza virus. In certain
-embodiments of this method, the subject is at risk of contracting an influenza infection. The
pharmaceutical composition may administered prior to or after exposure of the subject to an
Influenza virus. Preferably, the pharmaceutical composition is administered at a dose
sufficient to promote viral clearance or eliminate influenza infected cells.
[17] The treatment and prevention methods provided by the invention further include
administering an anti-viral drug, a viral entry inhibitor or a viral attachment inhibitor.
Exemplary anti-viral drugs include, but are not limited to, a neuraminidase inhibitor, a HA
inhibitor, a sialic acid inhibitor, or an M2 ion channel inhibitor. In certain aspects of these
methods, the M2 ion channel inhibitor is amantadine or rimantadine. In other aspects of these
methods, the neuraminidase inhibitor is zanamivir or oseltamivir phosphate. The antiviral
drug may administered prior to or after exposure of the subject to an Influenza virus.
[18] The treatment and prevention methods provided by the invention further include
administering a second anti-Influenza A antibody. The second antibody is optionally an
antibody described herein. The second antibody may administered prior to or after exposure
of the subject to an Influenza virus.
[19] The invention provides a method for determining the presence of an Influenza virus
infection in a subject, including the steps of: (a) contacting a biological sample obtained from
the subject with any one of the antibodies or pharmaceutical compositions described herein;
(b) detecting an amount of the antibody that binds to the biological sample; and .(c)
comparing the amount of antibody that binds to the biological sample to a control value, and .

therefrom determining the presence of the Influenza virus in the subject. Optionally, the
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control value is determined by contacting a control sample obtained from the subject with any
one of the antibodies or pharmaceutical compositions described herein and detecting an
amount of the antibody that binds to the control sample.

[20] The invention also provides a diagnostic kit including any one of the antibodies,
compositions, or pharmaceutical compositions described herein.

[21] The invention further provides a prophylactic kit including a vaccine composition
described herein. Preferably, the vaccine is a multivalent vaccine. The term “multivalent
vaccine” describes a single vaccine that elicits an immune response either to more than one
infectious agent, e.g. the influenza HA glycoprotein and the influenza M2e polypeptide, or to
several different epitopes of a molecule, e.g. HA epitopes shown in SEQ ID NOs 198, 283,
202, 201, 281, 257, 225, and 216. Alternatively, or in addition, the term multivalent vaccine
is meant to describe the administration of a combination of human antibodies raised against
more than one infectious agent, e.g. the influenza HA glycoprotein and the influenza M2e
polypeptide.

[22] Other features and advantages of the invention will be apparent from and are

encompassed by the following detailed description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[23] Figure 1 shows the binding of three antibodies of the present invention and control
hul4C2 antibody to 293-HEK cells transfected with an M2 expression construct or control
vector, in the presence or absence of free M2 peptide.
[24] Figures 2A and B are graphs showing human monoclonal antibody binding to
influenza A/Puerto Rico/8/32.
[25] Figure 3A is a chart showing amino acid sequences of extracellular domains of M2
variants (SEQ ID NOS 1-3, 679 &5-40, respectively, in order of appearance).
[26] Figures 3B and C are bar charts showing binding of human monoclonal anti-influenza
antibody binding to M2 variants shown in Figure 3A.
[27] Figures 4A and B are bar charts showing binding of human monoclonal anti-
influenza antibody binding to M2 peptides subjected to alanine scanning mutagenesis.
[28] Figure 5 is a series of bar charts showing binding of MAbs 8i10 and 23K 12 to M2
protein representing influenza strain A/HK/483/1997 sequence that was stably expressed in
the CHO cell line DG44.
[29]) Figure 6A is a chart showing cross reactivity binding of anti-M2 antibodies to variant

M2 peptides (SEQ ID NOS 680-704, respectively, in order of appearance).
7
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[30] Figure 6B is a chart showing binding activity of M2 antibodies to truncated M2
peptides (SEQ ID NOS 680, 705-724 &19, respectively, in order of appearance).

[31) Figure 7 is a graph showing survival of influenza infected mice treated with human
anti-influenza monoclonal antibodies.

[32] Figure 8 is an illustration showing the anti-M2 antibodies bind a highly conserved
region in the N-Terminus of M2e (SEQ ID NO: 19).

[33] Figure 9 is a graph showing anti-M2 rHMAD clones from crude supernatant bound to
influenza on ELISA, whereas the control anti-M2e mAb 14C2 did not readily bind virus.
[34] Figure 10 is a series of photographs showing anti-M2 rHMAbs bound to cells infected
with influenza. MDCK cells were or were not infected with influencza A/PR/8/32 and Ab
binding from crude supernatant was tested 24 hours later. Data were gathered from the
FMAT plate scanner.

[35] Figure 11 is a graph showing anti-M2 rHMAD clones from crude supernatant bound
to cells transfected with the influenza subtypes H3N2, HK483, and VN1203 M2 proteins.
Plasmids encoding full length M2 cDNAs corresponding to influenza strains H3N2, HK483,
and VN1203, as well as a mock plasmid control, were transiently transfected into 293 cells.
The 14C2, 8110, 23K 12, and 21B15 mABs were tested for binding to the transfectants, and
were detected with an AF647-conjugated anti-human IgG secondary antibody. Shown are the
mean fluorescence intensities of the specific mAB bound after FACS analysis.

[36] Figures 12A-B are amino acid sequences of the variable regions of anti-M2e mAbs.
Framework regions 14 (FR 1-4) and complementarity determining regions 1-3 (CDR 1-3)
for VH and Vk are shown. FR, CDR, and gene names are defined using the nomenclature
in the IMGT database (IMGT®, the International InMunoGeneTics Information system®
http://www.imgt.org). Grey boxes denote identity with the germline sequence which is shown
in light blue boxes, hyphens denote gaps, and white boxes are amino acid replacement
mutations from the germline.

[37) Figure 13 is a graph depicting the results of a competition binding analysis of a
panel of anti-M2e mAbs with TCN-032 Fab. The indicated anti-M2e mAbs were used to
bind to the stable CHO transfectant expressing M2 of A/Hong Kong/483/97 that had
previously been treated with or without 10 pg/mL. TCN-032 Fab fragment. The anti-M2e mAb
bound to the cell surface was detected with goat anti-hulgG FcAlexafluor488 FACS and

analyzed by flow cytometry. The results are derived from one experiment.
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[38] Figure 14A is a graph depicting the ability of anti-M2e mAbs TCN-032 and TCN-
031 to bind virus particles and virus-infected cells but not M2e-deriyed synthetic peptide.
Puriﬁed influenza virus (A/Puerto Rico/8/34) was coated at 10 pg/ml on ELISA wells and
binding of anti-M2e mAbs TCN-031, TCN-032, ch14C2, and the HCMV mAbs 2N9 was
evaluated using HRP-labeled goat anti-human Fc. Results Shown are representative of 3
experiments.

[39) Figure 14B is a graph depicting the ability of anti-M2e mAbs TCN-032 and TCN-
031 to bind virus particles and virus-infected cells but not M2e-derived synthetic peptide.
23mer synthetic peptide of M2 derived from A/Fort Worth/1/50 was coated at 1 pg/n'ﬂ on
ELISA wells and binding of mAbs TCN-031, TCN-032, ch14C2, and 2N9 were evaluated
as in panel a. Results shown are representative of 3 experiments.

[40]  Figure 14C is a graph depicting the ability of anti-M2e mAbs TCN-032 and TCN-
031 to bind virus particles and virus-infected cells but not M2e-derived synthetic peptide.
MDCK cells Were infected with A/Puerto Rico/8/34 (PR8) and subsequently stained with
mAbs TCN-031, TCN-032, ch14C2 and the HCMV mAb 5J12. Binding of antibodies was
detected using Alexafluor 647-conjugated goat anti-Human IgG H&L antibody an.d
quantified by flow cytometry. Results shown are representative of 3 experiments.

[41}  Figure 14D is a series of photographs depicting HEK 293 cells stably transfected with
the M2 ectodomain of A/Fort Worth /1/50 (D20) were stained with transient transfection
supernatant containing mAbs TCN-031, TCN-032, or the control ch14C2 and analyzed by
FMAT for binding to M2 in the presence or absence of 5 ug/ml M2e peptide. Mock
transfected cells are 293 cells stably transfected with vector alone. Results shown are
representative of one experiment. A

[42]  Figures 15A-D are graphs depicting the Therapeutic cfﬁcécy of anti-M2 mAbs
TCN-031 and TCN-032 in mice. Mice (ﬁ=10) were infected by intranasal inoculation with 5
X Lpso A/Vietnam/1203/04 (H5N1) (panels A-B) or (n=5) with 5 x | pso A/Puerto Rico 8/34
(HINI) (panels C-D), followed by 3 intraperitoneal (ip) injections with mAbs at 24, 72, and
120 hours post-ihfection (a total of 3 mAb injections per mouse) and weighed daily for 14
days. Percentage survival.is shown in a and ¢, whereas percent weight change of mice is
shown in B and D. The results shown for the treatment study of mice infected with
A/Vietnam/1203/04 (H5N1) are representative of 2 experiments.

[43) Figure 16 is a series of graphs depicting the viral titers in lung, liver, and brain of
mice treated with anti-M2e mAbs TCN-031 and TCN-032 after challenge with H5N1
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A/Vietnam/1203/04. BALB/C mice (n=19) were treated i.p. injection of a 400 pug/200 pL

- dose of TCN-031, TCN-032, control human mAb 2N9, control chimeric mAb ch14C2, PBS,
or left untreated. Tissue viral titers were determined from 3 mice per group at 3 and 6 days
post-infection in the lungs (as an indicator of local replication) and in liver and brain (as an |
indicator of the systemic spread which is characteristic of HSN1 infection).
[44] Figure 17 is a graph dépicting the ability of TCN-031 and TCN-032 can potentiate
cytolysis by NK cells. MDCK cells were infected with A/Solomon Island/3/2006 (HIN1)
virus, and were treated with mAbs TCN-031, TCN-032, or the subclass-matched negative
control mAb 2N9. The cells were then challenged with purified human NK cells, and the
lactate dehydfogenase released as a result of cell lysis was measured through light absorbance.
The results are representative of two separate experiments with two different normal human
donors. A
[45] . Figure 18 is a graph depicting complement-dependent cytolysis (CDC) of M2-
expressing cells bound with anti-M2 mAb. The stable transfectant expressing M2 of A/Hong
Kong/483/97 and a mock control were treated with the indicated mAbs and subsequently
challenged with human complement. Lysed cells were visualized by Propidium Iodide
staining followed by FACS analysfs. The data are representative of two experiments.
[46]  Figures 19A-C are graphs depicting binding of anti-M2e mAbs TCN-031 and TCN-
032 to M2 mutants indicates the epitope is located in the highly conserved N-terminal
of M2e. Mutants with alanine substituted at each position of the M2 ectodomain of
A/Fort Worth /1/50 (D20)(A) or forty wild-type M2 mutants including
A/Vietnam/1203/04 (VN) and A/Hong Kong/483/97 (HK) (B) were transiently transfected
into 293 cells. The identity of each wild-type M2 mutant is listed in Table 6. Transfected cells
were stained with mAbs TCN-031, TCN-032, or the control ch14C2 and analyzed by
FACS for binding to M2 at 24 hours post-transfection. mAbs TCN-031 and TCN-032 do
not bind variants with amino acid substitutions at positions 1, 4, or 5 of M2e. (C) The
deduced epitope for TCN-031 and TCN-032 occurs in a highly conserved region of M2e
and is distinct from that found for ch14C2. Results shown for (4) and (B) are
representatiVe of 3 experiments.
[47)  Figure 20 is a graph depicting mAbs TCN-031 and TCN-032 recognize the same
region on M2e. The CHO transfectant stably expressing M2 for A/Hong Kong/483/97 as
stained with 10 pg/mL TCN-03 1, TCN-032, or 2N9, followed by detection with
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Alexafluor647-labeled TCN-031 (TCN-031AF647) or TCN-032(TCN-032AF647) and
analysis by flow cytometry. The results are representative of three experiments.

[48] Figure 21 is a graph depicting anti-M2e mAbs TCN-031 and TCN-032 bind cells that
have been infected with HIN1 A/California/4/09. MDCK cells were infected with Influenza
A strain HIN1 A/Memphis/14/96, HIN1 A/California/4/09, or mock infected. Twenty four
hours post-infection cells were stained with mAbs TCN-031, TCN-032, or the control

ch14C2 and analyzed by FACS for binding to M2. Results shown are for one experiment.

. - DETAILED DESCRIPTION v
[49] Influenza viruses consist of three types, A, B and C. Influenza A viruses infect a wide
variety of birds and mammals, including hurﬁans, horses, marihe mammals, pigs, ferrets, and
chickens. In animals most influenza A viruses cause mild localized infections of the
respiratory and intestinal tract. However, highly pathogenic influenza A strains such as HSN1
exist that cause systemic infections in poultry in which mortality may reach 100%. Animals
infected with influenza A often act as a reservoir for the influenza viruses and certain
subtypes have been shown to cross the species barrier to humaﬁs. ' ‘
[S0] Influenza A viruses can be classified into subtypes based on allelic variations in
antigenic regions of two genes that encode surface glycoproteins, namely, hemagglutinin
(HA) and neuraminidase (NA) which are required for viral attachment and cellular release.
Other major viral proteins include the nuéleoprotein, the nucleocapsid structural protein,
membrane proteins (M1 and M2), polymerases (PA, PB and PB2) and non-structural proteins
(NS1 and NSQ). Currently, sixteen subtypes of HA (H1-H16) and nine NA (N1-N9) antigenic
variants are known in influenza A virus. Previously, only three suBtypes have been known to
circulate in humans (HIN1, HIN2, and H3N2).
[S1] However, in recent years, the pathogenic HSN1 subtype of avian influenza A has been
reported to cross the species barrier and infect humans as documented in Hong Kong in 1997
and 2003, leading to the death of several patients. In humans, the avian influenza virus infects
cells of the respiratory tract as well as the intestinal tract, liver, spleen, kidneys and other
organs. Symptoms of avian influenza infection include fever, respiratory difficulties
including shortness of breath and cough, lymphopenia, diarrhea and difficulties regulating
blood sugar levels. In contrast to seasonal influenza, the group most at risk is healthy adults,
which make up the bulk of the population. Due to the high pathogenicity of certain avian

influenza A subtypes, particularly H5N1, and their demonstrated ability to cross over to
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infect humans, there is a significant economic and public health risk associated with these
viral strains, including a real epidemic and pandemic threat. The scale of the threat is
illustrated by the 1918 influenza pandemic which killed over 50 million people.

[S2] Currently, no effective vaccines for HSN1 infection are available, so passive
immunotherapy with immunoglobulins‘ may be an alternative strategy. Use of passive
immunization during the 1918 pandemic reportedly halved the death rate. In view of their
therapeutic benefit in humans, there is thus a need for antibodies, preferably human
antibodies, capéb]'e of neutralizing influenza infection, including H5N1.

[53] The invention provides compositions including human antibodies raiséd against two
influenza proteins, hemagglutinin (HA) and matrix 2 ectodomain (M2e), and shows that these
compositions can be used in medicine, in particular for dia'gnosis,. prevention and treatment of
influenza infections, including HSN1.

HuM2e Antibodies

[S4] The present invention provides fully human monoclonal antibodies specifically
directed against M2e. Optionally, the antibody is isolated form a B-cell from a human donor.
Exemplary monoclonal antibodies include TCN-032 (8110), 21B15, TCN-031 (23K12),
3241_G23, 3244 _110, 3243_J07, 3259_J21, 3245_019, 3244_HO04, 3136_G0S5, 3252_Cl13,
3255_J06, 3420_123,3139_P23, 3248 P18, 3253_P10, 3260_D19, 3362_B11, and
3242_P05.described herein. Alternatively, the monoclonal antibody is an antibody that binds
to the same epitope as TCN-032 (8110), 21B15, TCN-031 (23K 12), 3241_G23, 3244 _110,
3243_J07,3259 J21,3245_019, 3244_H04, 3136_G0S, 3252_C13, 3255_J06, 3420 123, A
3139_P23, 3248 _P18, 3253_P10, 3260_D19, 3362_B11, and 3242_P0S. The antibodies
respectively referred to herein are huM2e antibodies. The huM2e antibody has one or more
of the following characteristics: a) binds to an epitope in the extracellular domain of the
matrix 2 ectodomain (M2e) polypeptide of an influenza virus; b) binds to influenza A
infected cells; or c) binds to influenza A virus.

[SS]  The epitope that huM2e antibody binds to is a non-linear epitope of a M2 polypeptide.
Preferably, the epitope includes the amino terminal region of the M2e polypeptide. More
preferably the epitope wholly or partially includes the amino acid sequence SLLTEV (SEQ '
ID NO: 42). Most preferably, the epitope includes the amino acid at position 2, 5 and 6 of the
M2e polypeptide when numbered in accordance with SEQ ID NO: 1. The amino acid at

position 2 is a serine; at position 5 is a threonine; and at position 6 is a glutamic acid.
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[56] A huM2e antibody contains a heavy chain variable having the amino acid sequence of
SEQ ID NOs: 44,277, 276, 50, 236, 235, 116, 120, 124, 128, 132, 136, 140, 144, 148, 152,
156, 160, 164, 168, 172, or 176 and a light chain variable having the amino acid sequence of
SEQ ID NOs: 46, 52, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 1-58, 162, 166, 170,
174, or 178. Preferably, the three heavy chain CDRs include an amino acid sequence at least
90%, 92%, 95%, 97% 98%, 99% or more identical to the amino acid sequence of SEQ ID
NOs: 72, 74, 76, 103, 105, 107, 179, 180, 181, 187, 188, 189, 197, 203, 204, 205, 21, 212,
213,228,229, 230, 237, 238, 252, 253, 254, 260, 261, 262, 268, 269, 270, 284, 285, 286,
293, 294, 295, and 301 (as determined by the Kabat method) or SEQ ID NOs: 109, 110, 76,
112,113,107, 182, 183, 181, 190, 191, 189, , 197, 206, 207, 205, 214, 215, 213, 232, 230,
239, 240, 238, 255, 256, 254, 263, 264, 262, 271, 272, 270, 287, 288, 286, 296, 297, 295, and
304 (as determined by the Chothia method) and a light chain with three CDRs that inciude an
amino acid sequence at least 90%, 92%, 95%, 97% 98%, 99% or more identical to the amino
acid sequence of SEQ ID NOS: 59, 60, 61, 92, 94, 96, 184, 185, 186, 192, 193, 194, 208, 209,
210,,217,218, 226, 223, 234, 241, 243, 258, 259, 265, 267, 273, 274, 275, 282, 291, and
300 (as determined by the Kabat method) or SEQ ID NOs: 59, 60, 61, 92, 94, 96, 184, 185,
186, 192; 193, 194, 208, 209, 210, , 217, 218, 226, 223, 234, 241, 243, 258, 259, 265, 267,
273,274, 275, 282, 291, and 300 (as determined by the Chothia method). The antibody
binds M2e. :

[S7]  The heavy chain of a M2e antibody is derived from a germ line V (variable) gene
such as, for example, the [gHV4 or the IgHV3 germline gene.

(58] The M2e antibodies of the invention include a variable heavy chain (V) region
encoded by a human igHV4 or the IgHV3 germline gene sequence. A IgHV4 germline gene
sequence are shown, e.g., in Accession numbers L10088, M29812, M95114, X56360 and
M9S5117. IgHV3 germline gene sequence are shown, e.g., in Accession numbers X92218,
X70208, 227504, M99679 and AB019437. The M2e antibodies of the invention include a Vi
region that is encoded by a nucleic acid sequence tﬁat is at least 80% homologous to the
IgHV4 or the IgHV3 germline gene sequence. Preferably, the nucleic acid sequence is at
least 90%, 95%, 96%, 97% homologous to the IgHV4 or the IgHV3 germline gene sequence,
and more preferably, at least 98%, 99% homologous to the IgHV4 or the IgHV3 geﬁnline
gene sequence. The Vy region of the M2e antibody is at least 80% homologous to the amino
acid sequénce of the Vy region encoded by the IgHV4 or the I[gHV3 V4 germline gene

sequence. Preferably, the amino acid sequence of Vi region of the M2e antibody is at least
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90%, 95%, 96%, 97% homologous to the amino acid sequence encoded by the IgHV4 or the
IgHV3 germline gene sequence, and more preferably, at least 98%, 99% homologous to the
sequence encoded by the IgHV4 or the IgHV3 germline gene sequence.
[S9] The M2e antibodies of the invention also include a variable light chain (V) region
encoded by a human IgKV1 germline gene sequence. A human IgKV1 V| germline gene
sequence is shown, é.g., Accession numbers X59315, X59312, X59318, J00248, and
Y14865. Alternatively, the M2e antibodies include a V| region that is encoded by a nucleic
acid sequence that is at least 80% homologous to the IgKV1 germline gene sequence.
Preferably, the nucleic acid sequence is at least 90%, 95%, 96%, 97% homologous to the
IgKV1 germline gene sequence, and more preferably, at least 98%, 99% homologous to the
IgKV1 germline gene sequence. The V| region of the M2e antibody is at least 80%
homologous to the amino acid sequence of the Vy region encoded the IgKV1 germline gene:
sequence. Preferably, the amino acid sequence of Vy region of the M2e antibody is at least
90%, 95%, 96%, 97% homologous to the amino acid sequence encoded by the IgKV1
germline gene sequence, and more preferably, at least 98%, 99% homologous to the sequence
encoded by e the IgKV 1 germline gene sequence. |
[60] In another aspect the invention provides a composition including an huM2e antibody
according to the invention. In various aspects the composition further includes an anti-viral
drug, a viral entry inhibitor or a viral attachment inhibitor. The anti-viral drug is for example
a neuraminidase inhibitor, a HA inhibitor, a sialic acid inhibitor or an M2 ion channel -
inhibitor. The M2 ion channel inhibitor is for éxample amantadine or rimantadine. The
“neuraminidase inhibitor for example zanamivir, or oseltamivir phosphate. In a further aspect
the composition further includes a second anti-i.nﬂuenza A antibody.
[61]  In a further aspect the huM2e antibodies according to the invention are operably-
linked to a therapeutic agent or a detectable label.
[62] Additionally, the invention provides methods for stimulating an immune response,
treating, preventing or alleviating a symptom of an influenza viral infection by administering
an huM2e antibody to a subject
[63]  Optionally, the subject is further administered with a second agent such as, but not
limited to, an influenza virus antibody, an anti-viral drug such as a neuraminidase inhibitor, a
HA inhibitor, a sialic acid inhibitor or an M2 ion channel inhibitor, a viral entry inhibitor or a
viral attachment inhibitor. The M2 ion channel inhibitor is, for example, amantadine or

rimantadine. The neuraminidase inhibitor is, for example, zanamivir or oseltamivir
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phosphate. The subject is suffering from or is predisposed to developing an influenza virus
infection, such as, for example, an autoimmune disease or an inflammatory disorder.

[64] In another aspect, the invention provides methods of administering the huM2e
antibody of the invention to a subject prior to, and/or after exposure to an influenza virus.

For example, the huM2e antibody of the invention is used to treat or prevent

rejection influenza infection. The huM2e antibody is administered at a dose sufficient to
promoie viral clearance or eliminate influenza A infected cells.

[65] Also included in the invention is a method for determining the presence of an
influenza virus infection in a patient, by contacting abbiological sample obtained from the
patient with a humM2e antibody; detecting an amount of the antibody that binds to the
biological sample; and comparing the amount of antibody that binds to the biological sample
to a control value.

[66] The invention further provides a diagnostic kit comprising a huM2e antibody.

[67] Other features and advantages of the invention will be apparent from and are
encompassed by the following detailed description and claims.

[68) The present invention provides fully human monoclonal antibodies specific against
the extracellular domain of the matrix 2 (M2) polypeptide. The antibodies are respectively
referred to herein as huM2e antibodies.

[69] M2 isa96 amino acid transmembrane protein present as a homotetramer on the
surface of influenza virus and virally infected cells. M2 contains a 23 amino acid ectodomain
(M2e) that is highly conserved across influenza A strains. Few amino acid changes have
occurred since the 1918 pandemic strain thus M2e is an attractive target for influenza
therapies. In prior studies, monoclonai antibodies specific to the M2 ectodomain (M2e) were
derived upon immunizations with a peptide corresponding to the linear sequence of M2e. In
contraSt, the present invention provides a novel process whereby full-length M2 is expressed
in cell lines, which allows for the identification of human antibodies that bound this cell-
expressed M2e. The huM2e antibodies have been shown to bind conformational determinants
on the M2-transfected cells, as well as native M2, either on influenza infected cells, or on the
virus itself. The huM2e antibodies did not bind the linear M2e peptide, but they do bind
several natural M2 variants, also expressed upon cDNA transfection into cell lines. Thus, this
invention has allowed for the identification and production of human monoclonal antibodies

that exhibit novel specificity for a very broad range of influenza A virus strains. These
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antibodies may be used diagnostically to identify influenza A infection and therapeutically to
treat influenza A infection. _ '

[70] The huM2e antibodies of the invention have one or more of the following
characteristics: the huM2e antibody binds a) to an epitope in the extracellular domain of the
matrix 2 (M2) polypeptide of an influenza virus; b) binds to influenza A infected cells;
and/or c¢) binds to influenza A virus (i.e., virons). The huM2e antibodies of the invention
eliminate influenza infected cells through immune effector mechanisms, such as ADCC, and
promote direct viral clearance by binding to influenza virons. The huM2e antibodies of the
invention bind to the amino-terminal 'region of the M2e polypeptide. Preferably, the huM2e
antibodies of the invention bind to the amino-terminal region of the M2e polypeptide wherein
the N-terminal methionine residue is absent. Exemplary M2e sequences include those
sequences listed on Table 1 below -

[71] Table 1

Type | Name Subtype | M2E Sequence SEQ ID NO
A BREVIG HIN1 MSLLTEVETPTRNEWGCRCNDSSD SEQ ID NO: 1
MISSION.1.1918
A FORT MONMOUTH.1.1947 | HIN1 MSLLTEVETPTKNEWECRCNDSSD SEQ ID NO: 2
A .SINGAPORE.02.2005 H3N2 MSLLTEVETPIRNEWECRCNDSSD SEQ ID NO: 3
A WISCONSIN.10.98 HIN1 MSLLTEVETPIRNGWECKCNDSSD SEQ ID NO: 4
1A WISCONSIN.301.1976 H1N1 MSLLTEVETPIRSEWGCRCNDSSD SEQ ID NO: 5
A PANAMA.1.66 H2N2 MSFLPEVETPIRNEWGCRCNDSSD SEQ ID NO: 6
A NEW YORK.321.1999 H3N2 MSLLTEVETPIRNEWGCRCNDSSN SEQ ID NO: 7
A CARACAS.1.71 H3N2 MSLLTEVETPIRKEWGCRCNDSSD SEQ ID NO: 8
A TAIWAN.3.71 H3N2 MSFLTEVETPIRNEWGCRCNDSSD SEQ ID NO: 9
A WUHAN. 359.95 H3N2 MSLPTEVETPIRSEWGCRCNDSSD SEQ ID NO: 10
A HONG KONG.1144.99 H3N2 MSLLPEVETPIRNEWGCRCNDSSD SEQ ID NO: 11
A HONG KONG.1180.99 H3N2 MSLLPEVETPIRNGWGCRCNDSSD SEQ ID NO: 12
A HONG KONG.1774.99 H3N2 MSLLTEVETPTRNGWECRCSGSSD SEQ ID NO: 13
A NEW YORK.217.02 HIN2 MSLLTEVETPIRNEWEYRCNDSSD SEQ ID NO: 14
A NEW YORK.300.2003 . H1IN2 MSLLTEVETPIRNEWEYRCSDSSD SEQ ID NO: 15
A SWINE.SPAIN.54008.20 | H3N2 - MSLLTEVETPTRNGWECRYSDSSD SEQ ID NO: 16
04 .
A GUANGZHOU.333.99 HON2 MSFLTEVETLTRNGWECRCSDSSD SEQ ID NO: 17
A HONG KONG.1073.99 HON2 MSLLTEVETLTRNGWECKCRDSSD SEQ ID NO: 18
A HONG KONG.1.68 H3N2 MSLLTEVETPIRNEWGCRCNDSSD SEQ ID NO: 19
A SWINE. HONG H3N2 MSLLTEVETPIRSEWGCRCNDSGD SEQ ID NO: 20
KONG.126.1982 ’ :
A NEW YORK.703.1995 H3N2 MSLLTEVETPIRNEWECRCNGSSD SEQ ID NO: 21
1A "SWINE.QUEBEC.192.81 HIN1 MSLPTEVETPIRNEWGCRCNDSSD SEQ ID NO: 22
A PUERTO RICO.8.34 HIN1 MSLLTEVETPIRNEWGCRCNGSSD SEQ ID NO: 23
A HONG KONG.485.97 HS5N1 MSLLTEVDTLTRNGWGCRCSDSSD SEQ ID NO: 24
A HONG KONG.542.97 HS5N1 MSLLTEVETLTKNGWGCRCSDSSD SEQ ID NO: 25
A SILKY ) HON2 MSLLTEVETPTRNGWECKCSDSSD SEQ ID NO: 26
CHICKEN.SHANTOU.1826
.2004
A CHICKEN.TAIWAN.0305. [ H6N1 MSLLTEVETHTRNGWECKCSDSSD SEQ ID NO: 27
04
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A QUAIL.ARKANSAS.16309 | HIN3NSA | MSLLTEVKTPTRNGWECKCSDSSD SEQ ID NO: 28
-7.94

A HONG KONG.486.97 H5N1 MSLLTEVETLTRNGWGCRCSDSSD SEQ ID NO: 29

A CHICKEN.PENNSYLVANIA | H7TN2NSB | MSLLTEVETPTRDGWECKCSDSSD SEQ ID NO: 30
.13552-1.98 : .

A CHICKEN.HEILONGJIANG | HON2 MSLLTEVETPTRNGWGCRCSDSSD SEQ ID NO: 31
.48.01 .

A SWINE.KOREA.S5.2005 H1N2 MSLLTEVETPTRNGWECKCNDSSD SEQ ID NO: 32

A HONG KONG.1073.99 HON2 MSLLTEVETLTRNGWECKCSDSSD SEQ ID NO: 33

A WISCONSIN.3523.88 H1N1 MSLLTEVETPIRNEWGCKCNDSSD SEQ ID NO: 34

A X-31 VACCINE STRAIN H3N2 MSFLTEVETPIRNEWGCRCNGSSD SEQ ID NO: 35

A CHICKEN.ROSTOCK.8.19 | H7N1 MSLLTEVETPTRNGWECRCNDSSD SEQ ID NO: 36
34 .

A ENVIRONMENT.NEW - H7N2 MSLLTEVETPIRKGWECNCSDSSD SEQ ID NO: 37
YORK.16326-1.2005 :

A INDONESIA.560H.2006 H5N1 MSLLTEVETPTRNEWECRCSDSSD SEQ ID NO: 38

A CHICKEN.HONG HON2 MSLLTGVETHTRNGWGCKCSDSSD SEQ ID NO: 39
KONG.SF1.03

A CHICKEN.HONGKONG.YU4 | HON2 MSLLPEVETHTRNGWGCRCSDSSD SEQ ID NO: 40
27.03 )

[72] In one embodiment, the huM2e antibodies of the invention bind to a M2e that wholly
or partially includes the amino acid residues from position 2 to position 7 of M2e when
numbered in accordance with SEQ ID NO: 1. For example, the huM2e antibodies of the
invention bind wholly or partially to the amino acid sequence SLLTEVET (SEQ ID NO: 41)
Most preferably, the huM2e antibodies of the invention bind wholly or partially to the
amino acid sequence SLLTEV (SEQ ID NO: 42) Preferably, the huM2e antibodies of the
ﬁnvention bind to non-linear epitope of the M2e protein. For example, the huM2e antibodies
bind to an vepitope comprising position 2, 5, and 6 of the M2e polypeptide_'when numbered in
accordance to SEQ ID NO: 1 where the amino acid at a) position 2 is a serine;b) position 5 is
a threonine; and c) position 6 isa glutamic acid. Exemplary huM2e monoclonal antibodies
that bind to this epitope are the TCN-032 (8110), 21B15, TCN-031 (23K 12), 3241_G23,
3244_110, 3243_J07, 3259_J21, 3245_019, 3244_H04, 3136_GO05, 3252_C13, 3255_J06,
3420_123, 3139_P23, 3248 _P18, 3253_P10, 3260_D19, 3362_B11, and 3242_P05 antibodies
described herein.

[73] The TCN-032 (8110) antibody includes a heavy chain variable region (SEQ ID NO:
44) encoded by the nucleic acid sequence shown beldw in SEQ ID NO: 43, a short heavy
chain variable-region (SEQ ID NO: 277) encoded by the nucleic acid sequence shown below
in SEQ ID NO: 278, a long heavy chain variable region (SEQ ID NO: 276) encoded by the
nucleic acid sequence shown below in SEQ ID NO: 196, and a light chain variable region
(SEQ ID NO: 46) encoded by the nucleic acid sequence shown in SEQ ID NO: 45.
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[74)  The amino acids encompassing the CDRs as defined by Chothia, C. et al. (1989,
Nature, 342: 877-883) are underlined and those defined by Kabat E.A. et al.(1991, Sequences
of Proteins of Immunological Interest, 5™ edit., NIH Publication no. 91-3242 U.S.
Department df Heath and Human Services.) are highlighted in bold in the sequences below.
[75] The heavy chain CDRs of the TCN-032 (8110) antibody have the following sequences
per Kabat definition: NYYWS (SEQ ID NO: 72), FIYYGGNTKYNPSLKS (SEQ ID NO:
74) and ASCSGGYCILD (SEQ ID NO: 76). The light chain CDRs of the TCN-032 (8110)
antibody have the following sequences per Kabat definition: RASQNIYKYLN (SEQ ID NO:
59), AA SGLQS (SEQ ID NO: 61) and QQSYSPPLT (SEQ ID NO: 63).

[76] The heavy chain CDRs of the TCN-032 (8110) antibody have the following sequences
per Chothia definition: GSSISN (SEQ ID NO: 109), FIYYGGNTK (SEQ ID NO: 110) and
ASCSGGYCILD (SEQ ID NO: 76). The light chain CDRs of the TCN-032 (8110) antibody
have the following sequences per Chothia definition: RASQNITYKYLN (SEQ ID NO: 59),
AASGLQS (SEQ ID NO: 61) and QQSYSPPLT (SEQ ID NO: 63).

[77] 'TCN-032 (8110) VH nucleotide sequence: (SEQ ID NO: 43) .

CAGGTGCAATTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTTCGTCCATCAGTAATTACTACTGGAGCTGGATCCGGCAGTCCCCAG
GGAAGGGACTGGAGTGGATTGGGTTTATCTATTACGGTGGAAACACCAAGTACAATCCCTCC
CTCAAGAGCCGCGTCACCATATCACAAGACACTTCCAAGAGTCAGGTCTCCCTGACGATGAG
CTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCGTCTTGTAGTGGTGGTT
ACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCG

- [78] TCN-032 (8110) VH amino acid sequence: (SEQ ID NO: 44)
Kabat Bold, Chothia underlined

Q v.oQ L Q E s G P G L V K P S E T L S L T
c T v s G S§ 5 I S N Y Y W s W I R Q S P G
K 6 L E W I G F I Y Y G G N T K Y N P S L
K s R V. T I s ¢ DT S K S Q v s L T M S S
v T A A E S A V Y F C A R A 8 C s G G Y C
I L DY W G Q G T L VvV T V S8

[79] TCN-032 (8110) VH short nucleotide sequence: (SEQ ID NO: 278)

CAGGTGCAATTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTTCGTCCATCAGTAATTACTACTGGAGCTGGATCCGGCAGTCCCCAG
GGAAGGGACTGGAGTGGATTGGGTTTATCTATTACGGTGGAAACACCAAGTACAATCCCTCC
CTCAAGAGCCGCGTCACCATATCACAAGACACTTCCAAGAGTCAGGTCTCCCTGACGATGAG
CTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCGTCTTGTAGTGGTGGTT
ACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGT
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[80] TCN-032 (8110) VH short amino acid sequence: (SEQ ID NO: 277)
Kabat Bold, Chothia underlined
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[81] TCN-032 (8110) VH long nucleotide sequence: (SEQ ID NO: 196)

CAGGTGCAATTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC -
CTGCACTGTCTCTGGTTCGTCCATCAGTAATTACTACTGGAGCTGGATCCGGCAGTCCCCAG
GGAAGGGACTGGAGTGGATTGGGTTTATCTATTACGGTGGAAACACCAAGTACAATCCCTCC
. CTCAAGAGCCGCGTCACCATATCACAAGACACTTCCAAGAGTCAGGTCTCCCTGACGATGAG
 CTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCGTCTTGTAGTGGTGGTT
ACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGC

[82] TCN-032 (8110) VH long amino acid sequence: (SEQ ID NO: 276)
Kabat Bold, Chothia underlined

Q V Q L Q E S G P G L V K UP S ETUL S L T
C TV S G S S I S N Y Y W S W I R QS P G
K G L E W I G F I ¥ Y G G N TK Y NP S L
K S RV TI S QDTS K S QUV S L T M S S
V T A A E S AUV Y FCA AU RUA BSGSTCS GG Y C-
I L DY WG Q G TL UV TV S S

[83] TCN-032 (8110) VL nucleotide sequence: (SEQ ID NO: 45)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCGAGTCAGAACATTTACAAGTATTTAAATTGGTATCAGCAGAGACCAGGGA
AAGCCCCTAAGGGCCTGATCTCTGCTGCATCCGGGTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCACCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAGTCCCCCTCTCACTTTCGGCGGAGGGACCAGGG
TGGAGATCAAAC

[84] TCN-032 (8110) VL amino acid sequence: (SEQ ID NO: 46)
Kabat Bold, Chothia underlined

b I oM T QS P S S L S A S V G DR V T I
T C R A S Q N I Y K Y L N W Y Q Q R P G K
A P K G L I S A A S GL Q S8 G V P S R F s
G s G s 6 T b F TUL TTI T S L Q P E D F A
T ¥ ¥ C Q Q 8§ Y s P P L T F G G G T R V E
I K
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[85] The 21B15 antibody includes a heavy chain variable region (SEQ ID NO: 44)
encoded by the nucleic acid sequence shown below in SEQ ID NO: 47, a short heavy chain
variable region (SEQ ID NO: 277) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 278, a long heavy chain variable region (SEQ ID NO: 276) encoded by the
nucleic acid sequence shown below in SEQ ID NO: 196, and a light chain variable region
(SEQ ID NO: 46) encoded by the nucleic acid sequence shown in SEQ ID NO: 48.

[86] The amino acids encompassing the CDRs as defined by Chothia et al. 1989, are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[87] The heavy chain CDRs of the 21B15 antibody have the following sequences per
Kabat definition: NYYWS (SEQ ID NO: 72), FIYYGGNTKYNPSLKS (SEQ ID NO: 74)
and ASCSGGYCILD (SEQ ID NO: 76). The light chain CDRs of the 21B15 antibody have
the following sequences per Kabat definition: RASQNlYKYLN (SEQ ID NO: 59),
AASGLQS (SEQID NO: 61) and QQSYSPPLT (SEQ ID NO: 63).

[88] The heavy chain CDRs of the 21B15 antibody have the following sequences per
Chothia definition: GSSISN (SEQ ID NO: 109), FIYYGGNTK (SEQ ID NO: 110) and
ASCSGGYCILD (SEQ ID NO: 76). The light chain CDRs of the 21B15 antibody have the
following sequences per Chothia definition. RASQNIYKYLN (SEQ ID NO: 59), AASGLQS
(SEQ ID NO: 61) and QQSYSPPLT (SEQ ID NO: 63).

[89] 21B1S5 VH nucleotide sequence: (SEQ ID NO: 47)

. CAGGTGCAATTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC

CTGCACTGTCTCTGGTTCGTCCATCAGTAATTACTACTGGAGCTGGATCCGGCAGTCCCCAG
GGAAGGGACTGGAGTGGATTGGGTTTATCTATTACGGTGGAAACACCAAGTACAATCCCTCC
CTCAAGAGCCGCGTCACCATATCACAAGACACTTCCAAGAGTCAGGTCTCCCTGACGATGAG
CTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCGTCTTGTAGTGGTGGTT
ACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCG

[90] 21B1S VH amino acid sequence: (SEQ ID NO: 44)
Kabat Bold, Chothia underlined '
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[91] 21B15 VH short nucleotide sequence: (SEQ ID NO: 278)

CAGGTGCAATTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTTCGTCCATCAGTAATTACTACTGGAGCTGGATCCGGCAGTCCCCAG
GGAAGGGACTGGAGTGGATTGGGTTTATCTATTACGGTGGAAACACCAAGTACAATCCCTCC
CTCAAGAGCCGCGTCACCATATCACAAGACACTTCCAAGAGTCAGGTCTCCCTGACGATGAG
CTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCGTCTTGTAGTGGTGGTT
ACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGT

[92] 21B1S5 VH short amino acid sequence: (SEQ ID NO: 2l77)
Kabat Bold, Chothia underlined ’
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[93] 21B1S VH long nucleotide sequence: (SEQ ID NO: 196)

CAGGTGCAATTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTTCGTCCATCAGTAATTACTACTGGAGCTGGATCCGGCAGTCCCCAG
. GGAAGGGACTGGAGTGGATTGGGTTTATCTATTACGGTGGAAACACCAAGTACAATCCCTCC
CTCAAGAGCCGCGTCACCATATCACAAGACACTTCCAAGAGTCAGGTCTCCCTGACGATGAG
'CTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCGTCTTGTAGTGGTGGTT
ACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGC

[94] 21B1S VH long amino acid sequence: (SEQ ID NO: 276)
Kabat Bold, Chothia underlined
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[9S) 21B1S VL nucleotide sequence: (SEQ ID NO: 48)

GACATCCAGGTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGCGCGAGTCAGAACATTTACAAGTATTTAAATTGGTATCAGCAGAGACCAGGGA
AAGCCCCTAAGGGCCTGATCTCTGCTGCATCCGGGTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCACCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAGTCCCCCTCTCACTTTCGGCGGAGGGACCAGGG
TGGATATCAAAC :
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[96]) 21B15 VL amino acid sequence: (SEQ ID NO: 292)
Kabat Bold, Chothia underlined

b1 Q vT QS ?P S S L S A S V G DRV T I
T C R A S OQ N I ¥ K Y L N W Y Q Q R P G K
A P K GL I S A A S GL Q S G V P S R F S
G S G s 6TDUVFTULTTITSL QP E D F A
T ¥ ¥ C Q Q S Y s P PLTVF G G GTR VD
I K

[97] The TCN-031 (23K12) antibody includes a heavy chain variable region (SEQ ID NO:
50) encoded by the nucleic acid sequence shown below in SEQ ID NO: 49, a short heavy
chain variable region (SEQ ID NO: 236) encoded by the nucleic acid sequence shown below
in SEQ ID NO: 244, a long heavy chain variable region (SEQ ID NO: 195) encoded by the
nucleic acid sequence shown below in SEQ ID NO: 235, and a light chain variable region
(SEQ ID NO: 52) encoded by the nucleic acid sequence shown in SEQ ID NO: 51.

[98) The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[99] The heavy chain CDRs of the TCN-031 (23K 12) antibody have the following
sequences per Kabat definition: SNYMS (SEQ ID NO: 103), VIYSGGSTYYADSVK (SEQ
ID NO: 105) and CLSRMRGYGLDV (SEQ ID NO: 107). The light chain CDRs of the
TCN-031 (23K12) antibody have the following sequences per Kabat definition:
RTSQSISSYLN (SEQ ID NO: 92), AASSLQSGVPSRF (SEQ ID NO: 94) and QQSYSMPA
(SEQ ID NO: 96).

[100] The heavy chain CDRs of the TCN-031 (23K 12) antibody have the following
sequences per Chothia definition: GFTVSSN (SEQ ID NO: 112), VIYSGGSTY (SEQ ID
NO: 113) and CLSRMRGYGLDYV (SEQ ID NO: 107). The light chain CDRs of the TCN-
031 (23K12) antibody have the following sequences per Chothia definition: RTSQSISSYLN
(SEQ ID NO: 92), AASSLQSGVPSRF (SEQ ID NO: 94) and QQSYSMPA (SEQ ID NO:
96).

[101] TCN-031 (23K12) VH nucleotide sequence: (SEQ ID NO: 49)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAGAATCTC
CTGTGCAGCCTCTGGATTCACCGTCAGTAGCAACTACATGAGTTGGGTCCGCCAGGCTCCAG
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GGAAGGGGCTGGAGTGGGTCTCAGTTATTTATAGTGGTGGTAGCACATACTACGCAGACTCC
GTGAAGGGCAGATTCTCCTTCTCCAGAGACAACTCCAAGAACACAGTGTTTCTTCAAATGAA
CAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGATGTCTGAGCAGGATGCGGG
GTTACGGTTTAGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCG

[102] TCN-031 (23K12) VH amino acid sequence: (SEQ ID NO: 50)
Kabat Bold, Chothia underlined
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[103] TCN-031 (23K12) VH short nucleotide sequence: (SEQ ID NO: 244)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAGAATCTC
CTGTGCAGCCTCTGGATTCACCGTCAGTAGCAACTACATGAGTTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGAGTGGGTCTCAGTTATTTATAGTGGTGGTAGCACATACTACGCAGACTCC
GTGAAGGGCAGATTCTCCTTCTCCAGAGACAACTCCAAGAACACAGTGTTTCTTCAAATGAA
CAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGATGTCTGAGCAGGATGCGGG
GTTACGGTTTAGACGTCTGGGGCCAAGGGACCACGGTCACCGT

[104] TCN-031 (23K12) VH short amino acid sequence: (SEQ ID NO: 236)
Kabat Bold, Chothia underlined

H<H=Eo
nmlk <o
W Ko Wn
ZO’Ol—‘l
®=0 > o
QZW0nmoH
KnNngOwm

Ot*'xxomv
Homoow<
O» ot PO
<@mmm 0
ST omwEn<
O m<mm
OoPnnHa®n
O < wk(<®
H < olHln e
H =< Z|<ln o
< Ownnlz e
H YR <
<wzZlQ X0
R

[105] TCN-031 (23K12) VH long nubcleotide sequence: (SEQ ID NO: 195)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAGAATCTC
CTGTGCAGCCTCTGGATTCACCGTCAGTAGCAACTACATGAGTTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGAGTGGGTCTCAGTTATTTATAGTGGTGGTAGCACATACTACGCAGACTCC
GTGAAGGGCAGATTCTCCTTCTCCAGAGACAACTCCAAGAACACAGTGTTTCTTCARATGAA
CAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGATGTCTGAGCAGGATGCGGG
GTTACGGTTTAGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[106) TCN-031 (23K12)' VH long amino acid sequence: (SEQ ID NO: 235)
Kabat Bold, Chothia underlined '
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[107) TCN-031 (23K12) VL nucleotide sequence: (SEQ ID NO: 51)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGACAAGTCAGAGCATTAGCAGCTATTTAAATTGGTATCAGCAGAAACCAGGGA
AAGCCCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCGGTCTGCAACCTGAAGATTT
TGCAACCTACTACTGTCAACAGAGTTACAGTATGCCTGCCTTTGGCCAGGGGACCAAGCTGG
AGATCAAA

[108] TCN-031 (23K12) VL amino acid sequence: (SEQ ID NO: 52)
Kabat Bold, Chothia underlined -

b I ¢ M T Q S P S S L S A S V G D R V T.I
T C R T S Q 8 I S S Y L N W Y Q Q K-P G K
A P K L L I Y A A S S L ©Q S'G V P s R F s
G s G s G TDUVF TULTI S GL Q P E D F A
T ¥ ¥ C Q Q S ¥ s M P A F G Q G T K L E I
K

~ [109] The 3241_G23 antibody (also referred to herein as G23) includes a heavy chain
variable region (SEQ ID NO: 116) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 115, and a light chain variable region (SEQ ID NO: 118) encoded by the nucleic
acid sequence shown in SEQ ID NO: 117.
[110] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are’
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.
[111) The heavy chain CDRs of the G23 antibody have the following sequences per Kabat .
definition: GGGYSWN (SEQ ID NO: 179), FMFHSGSPRYNPTLKS (SEQ ID NO: 180)
and VGQMDKYYAMDY (SEQ ID NO: 181). The light chain CDRs of the G23 antibody
have the following sequences per Kabat definition: RASQSIGAY VN (SEQ ID NO: 184),
GASNLQS (SEQ ID NO: 185) and QQTYSTPIT (SEQ ID NO: 186).
[112] The heavy chain CDRs of the G23 antibody have the following sequences per Chothia
definition: GGPVSGGG (SEQ ID NO: 182), FMFHSGSPR (SEQ ID NO: 183) and
VGQMDKYYAMDYV (SEQ ID NO: 181). The light chain CDRs of the G23 antibody have
the following sequences per Chothia definition: RASQSIGAYVN (SEQ ID NO: 184),
GASNLQS (SEQ ID NO: 185) and QQTYSTPIT (SEQ ID NO: 186).
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[113] 3241_G23 VH nucleotide sequence (SEQ ID NO: 115)

CAGGTGCAGCTGCAGCAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTCAC
TTGCACTGTCTCTGGTGGCCCCGTCAGCGGTGGTGGTTACTCCTGGAACTGGATCCGCCAAC
GCCCAGGACAGGGCCTGGAGTGGGTTGGGTTCATGTTTCACAGTGGGAGTCCCCGCTACAAT
CCGACCCTCAAGAGTCGAATTACCATCTCAGTCGACACGTCTAAGAACCTGGTCTCCCTGAA
GCTGAGCTCTGTGACGGCCGCGGACACGGCCGTGTATTTTTGTGCGCGAGTGGGGCAGATGG
ACAAGTACTATGCCATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[114] 3241_G23 VH amino acid sequence (SEQ ID NO: 116)

Kabat Bold, Chothia underlined

QVQLQOQSGPGLVKPSQTLSLTCTVSGGPVSGGGYSWNWIRQRPGQGLEWVGFMFHSGSPRYN
PTLKSRITISVDTSKNLVSLKLSSVTAADTAVYFCARVGOMDKYYAMDVWGQGTTVTVSS
[115] 3241_G23 VL nucleotide sequence (SEQ ID NO: 117)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTTCCTCTGTCGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTGGCGCCTATGTAAATTGGTATCAACAGAAAGCAGGGA
AAGCCCCCCAGGTCCTGATCTTTGGTGCTTCCAATTTACAAAGCGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGACTT
TGCAACTTACTTCTGTCAACAGACTTACAGTACCCCGATCACCTTCGGCCAAGGGACACGAC
TGGAGATTAAACG

[116] 3241_G23 VL amino acid sequence (SEQ ID NO: 118)

Kabat Bold, Chothia underlined
DIOMTQSPSSLSSSVGDRVTITCRASQSIGAYVNWYQQOKAGKAPQVLIFGASNLOSGVPSRF
SGSGSGTDFTLTISSLQPEDFATYFCQQTYSTPITFGQGTRLEIK

[117] The 3244 110 antibody (also referred to herein as 110) includes a heavy chain variable
region (SEQ ID NO: 120) encoded by the nucleic acid sequence shown below in SEQ ID
NO: 119, and a light chain variable region (SEQ ID NO: 122) encoded by the nucleic acid
sequence shown in SEQ ID NO: 121.

[118] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[119] The heavy chain CDRs of the 110 antibody have the following sequences per Kabat
definition: SDYWS (SEQ ID NO: 187), FFYNGGSTKYNPSLKS (SEQ ID NO: 188) and
HDAKFSGSYYVAS (SEQ ID NO: 189). The light chain CDRs of the 110 antibody have the
following sequences per Kabat definition: RASQSISTYLN (SEQ ID NO: 192), GATNLQS
(SEQ ID NO: 193) and QQSYNTPLI (SEQ ID NO: 194).

[120] The heavy chain CDRs of the 110 antibody have the following sequences per Chothia

definition: GGSITS (SEQ ID NO: 190), FFYNGGSTK (SEQ ID NO: 191) and
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HDAKFSGSYYVAS (SEQ ID NO: 189). The light chain CDRs of the 110 antibody have the
following sequences per Chothia definition: RASQSISTYLN (SEQ ID NO: 192). GATNLQS
(SEQ ID NO: 193) and QQSYNTPLI (SEQ ID NO: 194).

[121] 3244_110 VH nucleotide sequence (SEQ ID NO: 119)

CAGGTCCAGCTGCAGGAGTCGGGCCCAGGACTGCTGAAGCCTTCGGACACCCTGGCCCTCAC
TTGCACTGTCTCTGGTGGCTCCATCACCAGTGACTACTGGAGCTGGATCCGGCAACCCCCAG
GGAGGGGACTGGACTGGATCGGATTCTTCTATAACGGCGGAAGCACCAAGTACAATCCCTCC
CTCAAGAGTCGAGTCACCATTTCAGCGGACACGTCCAAGAACCAGTTGTCCCTGAAATTGAC
CTCTGTGACCGCCGCAGACACGGGCGTGTATTATTGTGCGAGACATGATGCCAAATTTAGTG
GGAGCTACTACGTTGCCTCCTGGGGCCAGGGAACCCGAGTCACCGTCTCGAGC

[122] 3244_110 VH amino acid sequence (SEQ ID NO: 120)

QVQLQESGPGLLKPSDTLALTCTVSGGSITSDYWSWIRQPPGRGLDWIGFFYNGGST
KYNPSLKSRVTISADTSKNQLSLKLTSVTAADTGVYYCARHDAKFSGSYYVASWG
QGTRVTVSS

[123] 3244 110 VL nucleotide sequence (SEQ ID NO: 121)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CTCTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTAAATTGGTATCAGCAGCAACCTGGGA
AAGCCCCTAAGGTCCTCATTTTTGGTGCAACCAACTTGCAAAGTGGGGTCCCATCTCGCTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAATACCCCCCTCATTTTTGGCCAGGGGACCAAGC
TGGAGATCAAACG

[124] 3244_110 VL amino acid sequence (SEQ ID NO: 122)
DIQMTQSPSSLSASVGDRVTISCRASQSISTYLNWYQQQPGKAPKVLIFGATNLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQOQSYNTPLIFGQGTKLEIK

[125] The 3243 _JO7 antibody (also referred to herein as J07) includes a heavy chain
variable region (SEQ ID NO: 124) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 123, and a light chain variable region (SEQ ID NO: 126) encoded by the nucleic
acid sequence shown in SEQ ID NO: 125.

[126] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[127] The heavy chain CDRs of the JO7 antibody have the following sequences per Kabat
definition: SDYWS (SEQ ID NO: 187), FFYNGGSTKYNPSLKS (SEQ ID NO: 188) and

HDVKFSGSYYVAS (SEQ ID NO: 197). The light chain CDRs of the JO7 antibody have the
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following sequences per Kabat definition: RASQSISTYLN (SEQ ID NO: 192), GATNLQS
(SEQ ID NO: 193) and QQSYNTPLI (SEQ ID NO: 194).

[128] The heavy chain CDRs of the J07 antibody have the following sequences per Chothia
definition: GGSITS (SEQ ID NO: 190), FFYNGGSTK (SEQ ID NO: 191) and
HDVKFSGSYYVAS (SEQ ID NO: 197). The light chain CDRs of the JO7 antibody have the
following sequences per Chothia definition: RASQSISTYLN (SEQ ID NO: 192), GATNLQS
(SEQ ID NO: 193) and QQSYNTPLI (SEQ ID NO: 194). '

[129] 3243 _J07 VH nucleotide sequence (SEQ ID NO: 123)

CAGGTCCAGCTGCAGGAGTCGGGCCCAGGACTGCTGAAGCCTTCGGACACCCTGGCCCTCAC
TTGCACTGTCTCTGGTGGCTCCATCACCAGTGACTACTGGAGCTGGATCCGGCAACCCCCAG
GGAGGGGACTGGACTGGATCGGATTCTTCTATAACGGCGGGAGCACCARGTACAATCCCTCC
CTCAAGAGTCGAGTCACCATATCAGCGGACACGTCCAAGAACCAGTTGTCCCTGAAATTGAC
CTCTGTGACCGCCGCAGACACGGGCGTGTATTATTGTGCGAGACATGATGTCAAATTTAGTG
GGAGCTACTACGTTGCCTCCTGGGGCCAGGGAACCCGAGTCACCGTCTCGAGC

[130] 3243 _J07 VH amino acid sequence (SEQ ID NO: 124)

QVQLQESGPGLLKPSDTLALTCTVSGGSITSDYWSWIRQPPGRGLDWIGFFYNGGST
KYNPSLKSRVTISADTSKNQLSLKLTSVTAADTGVYYCARHDVKFSGSYYVASWG
QGTRVTVSS

[131] 3243_J07 VL nucleotide sequence (SEQ ID NO: 125)

. GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CTCTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTAAATTGGTATCAGCAGCAACCTGGGA
AAGCCCCTAAGGTCCTGATCTCTGGTGCAACCAACTTGCAAAGTGGGGTCCCATCTCGCTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAATACCCCCCTCATTTTTGGCCAGGGGACCAAGC -
TGGAGATCAAACG
[132] 3243_J07 VL amino acid sequence (SEQ ID NO: 126)
DIQMTQSPSSLSASVGDRVTISCRASOSISTYLNWYQQQPGKAPKVLISGATNLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQOQSYNTPLIFGQGTKLEIK
[133] The 3259_J21 antibody (also referred to herein as J21) includes a heavy chain
variable region (SEQ ID NO: 128) encoded by the nucleic acid sequence shown below in
SEQ ID NO:,127, and a light chain variable region (SEQ ID NO: 130) encoded by the nucleic
acid sequence shown in SEQ ID NO: 129.

[134] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences

below.
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[135] The heavy chain CDRs of the J21 antibody have the following 'sequences per Kabat
definition: SYNWI (SEQ ID NO: 203), HTYDYGRTFYNSSLQS (SEQ ID NO: 204) and’
PLGILHYYAMDL (SEQ ID NO: 205). The light chain CDRs of the J21 antibody have the
following sequences per Kabat definition: RASQSIDKFLN (SEQ ID NO: 208), GASNLHS
(SEQ ID NO: 209) and QQSFSVPA (SEQ ID NO: 210).

[136] The heavy chain CDRs of the J21 antibody have the following sequences per Chothia
definition: GGSISS (SEQ ID NO: 206), HIYDYGRTF (SEQ ID NO: 207) and
PLGILHYYAMDL (SEQ ID NO: 205). The light chain CDRs of the J21 antibody have the
following sequences per Chothia definition: RASQSIDKFLN (SEQ ID NO: 208),
GASNLHS (SEQ ID NO: 209) and QQSFSVPA (SEQID NO: 210).

[137] 3259_J21 VH nucleotide sequence (SEQ ID NO: 127)

CAGGTGCAGCTGCAGGAGTCGGGCCCACGAGTGGTGAGGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCGGGGGGCTCCATCAGTTCTTACAACTGGATTTGGATCCGGCAGCCCCCTG
GGAAGGGACTGGAGTGGATTGGGCACATATATGACTATGGGAGGACCTTCTACAACTCCTCC
CTCCAGAGTCGACCTACCATATCTGTAGACGCGTCCAAGAATCAGCTCTCCCTGCGATTGAC
CTCTGTGACCGCCTCAGACACGGCCGTCTATTACTGTGCGAGACCTCTCGGTATACTCCACT
ACTACGCGATGGACCTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[138] 3259 _J21 VH amino acid sequence (SEQ ID NO: 128)

QVQLQESGPRVVRPSETLSLTCTVSGGSISSYNWIWIRQPPGKGLEWIGHIYDYGRTF
YNSSLQSRPTISVDASKNQLSLRLTSVTASDTAVYYCARPLGILHYYAMDLWGQGT
TVTVSS :

[139] 3259_J21 VL nucleotide sequence (SEQ ID NO: 129)

GACATCCAGATGACCCAGTCTCCATTATCCGTGTCTGTATCTGTCGGGGACAGGGTCACCAT
CGCTTGCCGGGCAAGTCAGAGTATTGACAAGTTTTTAAATTGGTATCAGCAGAAACCAGGGA
AAGCCCCTAAACTCCTGATCTATGGTGCCTCCAATTTGCACAGTGGGGCCCCATCAAGGTTC
AGTGCCAGTGGGTCTGGGACAGACTTCACTCTAACAATCACCAATATACAGACTGAAGATTT
CGCAACTTACCTCTGTCAACAGAGTTTCAGTGTCCCCGCTTTCGGCGGAGGGACCAAGGTTG
AGATCAAACG

[140] 3259_J21 VL amino acid sequence (SEQ ID NO: 130)

DIQMTQSPLSVSVSVGDRVTIACRASQSIDKFLNWYQQKPGKAPKLLIY GASNLHSG
APSRFSASGSGTDFTLTITNIQTEDFATYLCQQSFSVPAFGGGTKVEIK

[141] The 3245_019 antibody (also referred to herein as O19) includes a heavy chain
variable region (SEQ ID NO: 132) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 131, and a light chain variable region (SEQ ID NO: 134) encoded by the nucleic
acid sequence shown in SEQ ID NO: 133. ' '
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[142] The amino acids encompzissing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[143] The heavy chain CDRs of the O19 antibody have the following sequences per Kabat
definition: STYMN (SEQ ID NO: 211), VFYSETRTYYADSVKG (SEQ ID NO: 212) and
VQRLSYGMDYV (SEQ ID NO: 213). The light chain CDRs of the O19 antibody have the
following sequences per Kabat definition: RASQSISTYLN (SEQ ID NO: 192), GASTLQS
(SEQ ID NO: 217) and QQTYSIPL (SEQ ID NO: 218). ,

[144] The heavy chain CDRs of the O19 antibody have the following sequences per Chothia
definition: GLSVSS (SEQ ID NO: 214), VFYSETRTY (SEQ ID NO: 215) and
VQRLSYGMDYV (SEQ ID NO: 213). The light chain CDRs of the O19 antibody have the
following sequences per Chothia definition: RASQSISTYLN (SEQ ID NO: 192), GASTLQS
(SEQ ID NO: 217) and QQTYSIPL (SEQ ID NO: 218).

[145] 3245_019 VH nucleotide sequence (SEQ ID NO:131)

GAGGTGCAACTGGTGGAGTCTGGAGGGGGCTTGGTCCAGCCTGGGGGGTCCCTGAGACTCTC
CTGTACGGCCTCTGGGTTAAGTGTCAGTTCCACCTACATGAACTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGAATGGGTCTCAGTTTTTTATAGTGAGACCAGGACGTACTACGCAGACTCC
GTGAAGGGCCGATTCACCGTCTCCAGACACAATTCCAACAACACGCTCTATCTTCAGATGAA
CAGCCTGAGAGTTGAAGACACGGCCGTGTATTATTGTGCGAGAGTCCAGAGATTGTCGTACG .
GTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[146] 3245_019 VH amino acid sequence (SEQ ID NO: 132)

EVQLVESGGGLVQPGGSLRLSCTASGLSVSSTYMNWVRQAPGKGLEWVSVFEYSET
RTYYADSVKGRFTVSRHNSNNTLYLQMNSLRVEDTAVYYCARYQRLSYGMDVW
GQGTTVTVSS

[147] 3245_019 VL nucleotide sequence (SEQ ID NO: 133)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTTGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTAAATTGGTATCAGAAGAGACCAGGGA
AAGCCCCTAAACTCCTGGTCTATGGTGCATCCACTTTGCAGAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCGCCAGTCTGCAACCTGAAGATTC
TGCAACTTACTACTGTCAACAGACTTACAGTATCCCCCTCTTCGGCCAGGGGACACGGCTGG
AGATTAAACG

[148] 3245_019 VL amino acid sequence (SEQ ID NO: 134)
DIQMTQSPSSLSASVGDRVTITCRASQSISTYLNWYQKRPGKAPKLLVYGASTLOSG
VPSRFSGSGSGTDFTLTIASLQPEDSATYYCQQTYSIPLFGQGTRLEIK

[149] The 3244_HO04 antibody (also referred to herein as H04) includes a heavy chain

variable region (SEQ ID NO: 136) encoded by the nucleic acid sequence shown below in
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SEQ ID NO: 135, and a light chain variable region (SEQ ID NO: 138) encoded by the nucleic
acid sequence shown in SEQ ID NO: 137.

[150] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below. . - .

[151] The heavy chain CDRs of the H04 antibody have the following sequences per Kabat
definition: STYMN (SEQ ID NO: 211), VFYSETRTYYADSVKG (SEQ ID NO: 212) and
VQRLSYGMDV (SEQ ID NO: 213). The light chain CDRs of the H04 antibody have the
following sequences per Kabat definition: RASQSISTYLN (SEQ ID NO: 192), GASSLQS
(SEQ ID NO: 226) and QQTYSIPL (SEQ ID NO: 218).

[152] - The heavy chain CDRs of the H04 antibody have the following sequences per Chothia
definition: GLSVSS (SEQ ID NO: 214), VFYSETRTY (SEQ ID NO: 215) and
VQRLSYGMDYV (SEQ ID NO: 213). The light cha_in CDRs of the H04 antibody have the
following sequences per Chothia definition: RASQSISTYLN (SEQ ID NO: 192), GASSLQS
(SEQ ID NO: 226) and QQTYSIPL (SEQ ID NO: 2138).

[153] 3244_HO04 VH nucleotide sequence (SEQ ID NO: 135)

GAGGTGCAGCTGGTGGAATCTGGAGGGGGCTTGGTCCAGCCTGGGGGGTCCCTGAGACTCTC
CTGTACAGCCTCTGGGTTAAGCGTCAGTTCCACCTACATGAACTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGAATGGGTCTCAGTTTTTTATAGTGAAACCAGGACGTATTACGCAGACTCC
GTGAAGGGCCGATTCACCGTCTCCAGACACAATTCCAACAACACGCTGTATCTTCAAATGAA
CAGCCTGAGAGCTGAAGACACGGCCGTGTATTATTGTGCGAGAGTCCAGAGACTGTCATACG
GTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[154] 3244_HO04 VH amino acid sequence (SEQ ID NO: 136)

EVQLVESGGGLVQPGGSLRLSCTASGLSVSSTYMNWVRQAPGKGLEWVSVFYSET
RTYYADSVKGRFTVSRHNSNNTLYLQMNSLRAEDTAVYYCARVOQRLSYGMDVW
GQGTTVTVSS

[1SS] 3244_HO04 VL nucleotide sequence (SEQ ID NO: 137)

GACATCCAGATGACCCAGTCTCCATCGTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTAAATTGGTATCAGAAGAGACCAGGGA
AAGCCCCTAAACTCCTGGTCTATGGTGCATCCAGTTTGCAGAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCGCCAGTCTGCAACCTGAAGATTC
TGCAGTTTATTACTGTCAACAGACTTACAGTATCCCCCTCTTCGGCCAGGGGACACGACTGG
AGATTAAACG

[156] 3244 _H04 VL amino acid sequence (SEQ ID NO: 138) .

DIQMTQSPSSLSASVGDRVTITCRASQSISTYLNWYQKRPGKAPKLLVYGASSLOSG
VPSRFSGSGSGTDFTLTIASLQPEDSAVYYCQQTYSIPLFGQGTRLEIK
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[157] The 3136_GO0S5 antibody (also referred to herein as GOS) includes a heavy. chain
variable region (SEQ ID NO: 140) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 139, and a light chain variable region (SEQ ID NO: 142) encoded by the nucleic
acid sequence shown in SEQ ID NO: 141.

[158] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

.[159] The heavy chain CDRs of the G0S antibody have the following sequences per Kabat
definition: SDFWS (SEQ ID NO: 228), YVYNRGSTKYSPSLKS (SEQ ID NO: 229) and
NGRSSTSWGIDV (SEQ ID NO: 230). The light chain CDRs of the 3136_GO0S5 antibody |
have the following sequences per Kabat definition: RASQSISTYLH (SEQ ID NO: 233),
AASSLQS (SEQ ID NO: 234) and QQSYSPPLT (SEQ ID NO: 63).

[160] The heavy chain CDRs of the 3136_G0S antibody have the following sequences per
Chothia definition: GGSISS (SEQ ID NO: 206), YVYNRGSTK (SEQ ID NO: 232) and
NGRSSTSWGIDV (SEQ ID NO: 230). The light chain CDRs of the 3136_G05 antibody
have the following sequences per Chothia definition: RASQSISTYLH (SEQ ID NO: 233),
AASSLQS (SEQ ID NO: 234) and QQSYSPPLT (SEQ ID NO: 63).

[161] 3136_GOS VH nucleotide sequence (SEQ ID NO: 139)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCCTCGGAGACCCTGTCCCTCAC
CTGCAGTGTCTCTGGTGGCTCCATTAGTAGTGATTTCTGGAGTTGGATCCGACAGCCCCCAG
GGAAGGGACTGGAGTGGATTGGGTATGTCTATAACAGAGGGAGCACTAAGTACAGTCCCTCC
CTCAAGAGTCGAGTCACCATATCAGCAGACATGTCCAAGAACCAGTTTTCCCTGAATATGAG
TTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCGAAAAATGGTCGAAGTAGCACCA
GTTGGGGCATCGACGTCTGGGGCAAAGGGACCACGGTCACCGTCTCGAGC

[162] 3136_GO0S VH amino acid sequence (SEQ ID NO: 140)

QVQLQESGPGLVKPSETLSLTCSVSGGSISSDFWSWIRQPPGKGLEWIGYVYNRGST
KYSPSLKSRVTISADMSKNQFSLNMSSVTAADTAVYYCAKNGRSSTSWGIDVWGK
GTTVTVSS

[163] 3136_GOS VL nucleotide sequence (SEQ ID NO: 141)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGACTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTACATTGGTATCAGCAGAAACCAGGGA
AAGCCCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTAGATCAGGAACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGATGACTT
TGCAACTTACTACTGTCAACAGAGTTACAGTCCCCCCCTCACTTTCGGCCCTGGGACCAAAG
TGGATATGAAACG
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[164] 3136_GOS VL amino acid sequence (SEQ ID NO: 142) .
DIQMTQSPSSLSASVGDRLTITCRASOQSISTYLHWYQQKPGKAPKLLIYAASSLQSGV
PSRFSGSRSGTDFTLTISSLQPDDFATYYCQQSYSPPLTFGPGTKVDMK

[165] The 3252_C13 antibody (also referred to herein as C13) includes a heavy chain
variable region (SEQ ID NO: 144) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 143, and a light chain variable region (SEQ ID NO: 146) encoded by the nucleic
acid sequence shown in SEQ ID NO: 145.

{166] The amino acids encompéssing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below. ' |

[167] The heavy chain CDRs of the C13 antibody have the following sequences per Kabat
definition: SDYWS (SEQ ID NO: 187), YIYNRGSTKYTPSLKS (SEQ ID NO: 237) and
HVGGHTYGIDY (SEQ ID NO: 238). The light chéin CDRs of the C13 antibody have the
followi;lg sequences per Kabat definition: RASQSISNYLN (SEQ ID NO: 241), AASSLQS
(SEQ ID NO: 234) and QQSYNTPIT (SEQ ID NO: 243).

[168] The heavy chain CDRs of the C13 antibody have the following sequences per Chothia
definition: GASISS (SEQ ID NO: 239), YIYNRGSTK (SEQ ID NO: 240) and
HVGGHTYGIDY (SEQ ID NO: 238). The light chain CDRs of the C13 antibody have the
following sequences per Chothia definition: RASQSISNYLN (SEQ ID NO: 241), AASSLQS
(SEQ ID NO: 234) and QQSYNTPIT (SEQ ID NO: 243).

[169] 3252_C13 VH nucleotide sequence (SEQ ID NO: 143)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTGCCTCCATCAGTAGTGACTACTGGAGCTGGATCCGGCTGCCCCCAG
GGAAGGGACTGGAGTGGATTGGGTATATCTATAATAGAGGGAGTACCAAGTACACCCCCTCC
CTGAAGAGTCGAGTCACCATATCACTAGACACGGCCGAGAACCAGTTCTCCCTGAGGCTGAG
GTCGGTGACCGCCGCAGACACGGCCATCTATTACTGTGCGAGACATGTAGGTGGCCACACCT
ATGGAATTGATTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGC

[170] 3252_C13 VH amino acid sequence (SEQ ID NO: 144)

QVQLQESGPGLVKPSETLSLTCTVSGASISSDYWSWIRLPPGKGLEWIGYIYNRGSTK
YTPSLKSRVTISLDTAENQFSLRLRSVTAADTAIYYCARHVGGHTYGIDYWGQGTL
VTVSS .

[171] 3252_C13 VL nucleotide sequence (SEQ ID NO: 145)

GACATCCAGATGACCCAGTCTCCATCGTCCCTGTCTGCCTCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCAACTATTTAAATTGGTATCAACACAAACCTGGGG
AAGCCCCCAAGCTCCTGAACTATGCTGCGTCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
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AGTGCCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTTCAACCTGAAGATTT
TGCCACTTACTACTGTCAACAGAGTTACAATACTCCGATCACCTTCGGCCAAGGGACACGAC
TGGAAATTAAACG

[172) 3252_C13 VL amino acid sequence (SEQ ID NO: 146)

DIQMTQSPSSLSASVGDRVTITCRASQSISNYLNWYQHKPGEAPKLLNYAASSLQSG
VPSRFSASGSGTDFTLTISSLQPEDFATYYCQOSYNTPITFGQGTRLEIK ’

[173] The 3259 J06 antibody (also referred to herein as J06) includes a heavy chain

~ variable region (SEQ ID NO: 148) encoded by the nﬁcleic acid sequence shown below in
SEQ ID NO: 147, and a light chain variable region (SEQ ID NO: 150) encoded by the nucleic
acid sequence shown in SEQ ID NO: 149.
[174] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below. '
[175] The heavy chain CDRs of the JO6 antibody have the following sequences per Kabat
definition: SDYWS (SEQ ID NO: 187), YIYNRGSTKYTPSLKS (SEQ ID NO: 237) and
HVGGHTYGIDY (SEQ ID NO: 238). The light chain CDRs of the J06 antibody have the
following sequences per Kabat definition: RASQSISNYLN (SEQ ID NO: 241), AASSLQS
(SEQ ID NO: 234) and QQSYNTPIT (SEQ ID NO: 243).
[176] The heavy chain CDRs of the J06 antibody have the following sequences per Chothia
definition: GASISS (SEQ ID NO: 239), YIYNRGSTK (SEQ ID NO: 240) and
HVGGHTYGIDY (SEQ ID NO: 238). The light chain CDRs of the J06 anfibody have the
following sequences per Chothia definition: RASQSISNYLN (SEQ ID NO: 241), AASSLQS
(SEQ ID NO: 234) and QQSYNTPIT (SEQ ID NO: 243).

[177] 3255_J06 VH nucleotide sequence (SEQ ID NO: 147)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTGCCTCCATCAGTAGTGACTACTGGAGCTGGATCCGGCTGCCCCCAG
GGAAGGGACTGGAGTGGATTGGGTATATCTATAATAGAGGGAGTACCAAGTACACCCCCTCC
CTGAAGAGTCGAGTCACCATATCACTAGACACGGCCGAGAACCAGTTCTCCCTGAGGCTGAG
GTCGGTGACCGCCGCAGACACGGCCGTCTATTACTGTGCGAGACATGTGGGTGGCCACACCT
ATGGAATTGATTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAGC

[178] 3255_J06 VH amino acid sequence (SEQ ID NO: 148)

QVQLQESGPGLVKPSETLSLTCTVSGASISSDYWSWIRLPPGKGLEWIGYIYNRGSTK
YTPSLKSRVTISLDTAENQFSLRLRSVTAADTAVYYCARHYGGHTYGIDYWGQGT
LVTVSS
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[179] 3255_J06 VL nucleotide sequence (SEQ ID NO: 149)

GACATCCAGATGACCCAGTCTCCATCGTCCCTGTCTGCCTCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCAACTATTTAAATTGGTATCAACACAAACCTGGGG
AAGCCCCCAAGCTCCTGAACTATGCTGCGTCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGCCAGTGGATCTGGGACAGATTTCACTCTCAGCATCAGCGGTCTTCAACCTGAAGATTT
TGCCACTTACTACTGTCAACAGAGCTACAATACTCCGATCACCTTCGGCCCAGGGACACGAC
TGGAAATTAAACG

[180] 3255_J06 VL amino acid sequence (SEQ ID NO: 150) _
DlQMTQSPSSLSASVGDRVTITCRAS!!SISNYLNWYQHKPGEAPKLLNYAASSLQSG
VPSRFSASGSGTDFTLSISGLQPEDFATYYCQOSYNTPITFGPGTRLEIK

[181] The 3410_I23 antibody (also referred to herein as 123) includes a heavy chain variable
region (SEQ ID NO: 152) encoded by the nucleic acid 'sequence shown below in SEQ ID
NO: 151, and a light chain variable region (SEQ ID NO: 154) encoded by the nucleic acid
sequence shown in SEQ ID NO: 153. |

[182] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[183] The heavy chain CDRs of the 3410_123 antibody have the following sequences per
Kabat definition: SYSWS (SEQ ID NO: 252), YLYYSGSTKYNPSLKS (SEQ ID NO: 253)
and TGSESTTGYGMDYV (SEQ ID NO: 254). The light chain CDRs of the 3410_I23 |
antibody have the following sequences per Kabat definition: RASQSISTYLN (SEQ ID NO:
192), AASSLHS (SEQ ID NO: 258) and QQSYSPPIT (SEQ ID NO: 259).

|.184] The heavy chain CDRs of the 3410 23 antibody have the following sequences per
Chothia definition: GDSISS (SEQ ID NO: 255), YLYYSGSTK (SEQ ID NO: 256) and
TGSESTTGYGMDYV (SEQ ID NO: 254). The light chain CDRs of the 3410 123 antibody
have the following sequences per Chothia definition: RASQSISTYLN (SEQ ID NO: 192),
AASSLHS (SEQ ID NO: 258) and QQSYSPPIT (SEQ ID NO: 259).

[185] 3420_I23 VH nucleotide sequence (SEQ ID NO: 151)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCGTCAC
CTGCAAAGTCTCTGGTGACTCCATCAGTAGTTATTCCTGGAGCTGGATCCGGCAGCCCCCAG
GGAAGGGACTGGAGTGGGTTGGCTATTTGTATTATAGTGGGAGCACCAAGTACAACCCCTCC
CTCAAGAGTCGAACCACCATATCAGTAGACACGTCCACGAACCAGTTGTCCCTGAAGTTGAG
TTTTGTGACCGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAACCGGCTCGGAATCTACTA
CCGGCTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC
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[186] 3420_123 VH amino acid sequence (SEQ ID NO: 152)

QVQLQESGPGLVKPSETLSVTCKVSGDSISSYSWSWIRQPPGKGLEWVGYLYYSGST
KYNPSLKSRTTISVDTSTNQLSLKLSFVTAADTAVYFCARTGSESTTGYGMDVWGQ
GTTVTVSS

[187] 3420_I23 VL nucleotide sequence (SEQ ID NO: 153)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT»
CACTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTAAATTGGTATCAGCAGAAACCAGGGA
AAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCACAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCGCTCTCACCATCAGCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAGTCCCCCGATCACCTTCGQCCAAGGGACACGAC
" TGGAGATTAAACG
[188] 3420_I23 VL amino acid sequence (SEQ ID NO: 154)
DIQMTQSPSSLSASVGDRVTITCRASQSISTYLNWYQQKPGKAPKLLIY AASSLHSG
VPSRFSGSGSGTDFALTISSLQPEDFATYYCQQSYSPPITFGQGTRLEIK
[189] The 3139_P23 antibody (also referred to herein as P23) includes a heavy chain
variable region (SEQ ID NO: 156) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 155, and a light chain variable region (SEQ ID NO:158) encoded by the nucleic -
acid sequence shown in SEQ lD‘NO:IS7.
[190] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below. ' _
[191]  The heavy chain CDRs of the P23 antibody have the following sequences per Kabat
definition: NSFWG (SEQ ID NO: 260), YVYNSGNTKYNPSLKS (SEQ ID NO: 261) and
HDDASHGYSIS (SEQ ID NO: 262). The light chain CDRs of the 3139_P23 antibody have
the following sequences per Kabat definition: RASQTISTYLN (SEQ ID NO: 265),
AASGLQS (SEQ ID NO: 61) and QQSYNTPLT (SEQ ID NO: 267).
[192] The heavy chain CDRs of the 3139_P23 antibody have thé following sequences per
" Chothia definition: GGSISN (SEQ ID NO: 263), YVYNSGNTK (SEQ ID NO: 264) and
HDDASHGYSIS (SEQ ID NO: 262). The light chain CDRs of the 3139_P23 antibody have
the following sequences per Chothia definition: RASQTISTYLN (SEQ ID NO: 265),
AASGLQS (SEQ ID NO: 61) and QQSYNTPLT (SEQ ID NO: 267).

(193] 3139_P23 VH nucleotide sequence (SEQ ID NO: 155)

CAGGTGCAGCTGCAGGAGTCGGGCCCAAGACTGGTGAAGCCTTCGGAGAGCCTGTCCCTCAC
CTGCACTGTCTCTGGTGGCTCCATTAGTAATTCCTTCTGGGGCTGGATCCGGCAGCCCCCAG
GGGAGGGACTGGAGTGGATTGGTTATGTCTATAACAGTGGCAACACCAAGTACAATCCCTCC
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CTCAAGAGTCGAGTCACCATTTCGCGCGACACGTCCAAGAGTCAACTCTACATGAAGCTGAG
GTCTGTGACCGCCGCTGACACGGCCGTGTACTACTGTGCGAGGCATGACGACGCAAGTCATG
GCTACAGCATCTCCTGGGGCCACGGAACCCTGGTCACCGTCTCGAGC

[194] 3139_P23 VH amino acid sequence (SEQ ID NO: 156)

QVQLQESGPRLVKPSESLSLTCTVSGGSlSNSFWGWlRQPPGE'GLEWlGYVYNSGNT
KYNPSLKSRVTISRDTSKSQLYMKLRSVTAADTAVYYCARHDDASHGYSISWGHG .
TLVTVSS

[195] 3139_P23 VL nucleotide sequence (SEQ ID NO: 157)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGGGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGACCATTAGTACTTATTTAAATTGGTATCAACAGAAATCAGGGA
AAGCCCCTAAGCTCCTGATCTATGCTGCATCCGGTTTGCAAAGTGGAGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTTCAACCTGAAGATTT
TGCAACTTACTTCTGTCAACAGAGTTACAATACTCCCCTGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAA

[196] 3139_P23 VL amino acid sequence (SEQ ID NO: 158)

DlQMTQSPSSLSASVGDRVTITCRASOTISTYLNWYQQKSGKAPKLLIYAASGLQ G
VPSRFSGSGSGTDFTLT]SSLQPEDFATYFCQQSYNTPL FGQGTKVEIK

[197) The 3248 P18 antibody (also referred to herein as P18) includes a heavy chain
variable region (SEQ ID NO: 160) encoded by the nucleic acid éequence shown below in
SEQ ID NO: 159, and a light chain variable region (SEQ ID NO: 162) encoded by the nucleic
acid sequence shown in SEQ ID NO: 161. '

[198] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[199] The heavy chain CDRs of the 3248 P18 antibody have the following sequences per
Kabat definition: AYHWS (SEQ ID NO: 268), HIFDSGSTY YNPSLKS (SEQ ID NO: 269)
and PLGSRYYYGMDYV (SEQ ID NO: 270). The light chain CDRs of the 3248 P18
antibody have the follbwing sequences per Kabat definition: RASQSISRYLN (SEQ ID NO:
273), GASTLQN (SEQ ID NO: 274) and QQSYSVPA (SEQ ID NO: 275).

[200] The heavy chain CDRs of the 3248 P18 antibody have the following sequences per
Chothia definition: GGSISA (SEQ ID NO: 271), HIFDSGSTY (SEQ ID NO: 272) and
PLGSRYYYGMDYV (SEQ ID NO: 270). The light chain CDRs of the 3248 P18 antibody
have the following sequences per Chothia definition: RASQSISRYLN (SEQ ID NO: 273),
GASTLQN (SEQ ID NO: 274) and QQSYSVPA (SEQ ID NO: 275).
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[201] 3248_P18 VH nucleotide sequence (SEQ ID NO: 159)

CAGGTGCAACTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCAC
CTGCACTGTCTCGGGTGGCTCCATCAGTGCTTACCACTGGAGCTGGATCCGCCAGCCCCCAG
GGAAGGGACTGGAGTGGATTGGGCACATCTTTGACAGTGGGAGCACTTACTACAACCCCTCC
CTTAAGAGTCGAGTCACCATATCACTAGACGCGTCCAAGAACCAGCTCTCCCTGAGATTGAC
CTCTGTGACCGCCTCAGACACGGCCATATATTACTGTGCGAGACCTCTCGGGAGTCGGTACT
ATTACGGAATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[202] 3248 P18 VH amino acid sequence (SEQ ID-NO: 160)

QVQLQESGPGLVKPSETLSLTCTVSGGSISAYHWSWIRQPPGKGLEWIGHIFDSGST
YYNPSLKSRVTISLDASKNQLSLRLTSVTASDTAIYYCARPLGSRYYYGMDVWGQG
I'TVTVSS

[203] 3248 P18 VL nucleotide sequence (SEQ ID NO: 161)
GACATCCAGATGACCCAGTCTCCGTCCTCCCTGTCTGCATCTGTCGGAGACAGAGTCACCAT
. CACTTGCCGGGCAAGTCAGAGTATTAGCAGGTATTTAAATTGGTATCAGCAGAAACCAGGGA
AAGCCCCTAAGCTCCTGATCTATGGTGCCTCCACTTTGCAAAATGGGGCCCCATCAAGGTTC
AGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTACAACCTGAAGATTC
CGCAACTTACCTCTGTCAACAGAGTTACAGTGTCCCTGCTTTCGGCGGAGGAACCAAGGTGG
AGGTCAAA
[204] 3248 _P18 VL amino acid sequence (SEQ ID NO: 162)
DIQMTQSPSSLSASVGDR-VTITCRASQSISRYLNWYQQKPGKAPKLLIYGASTLQNG
APSRFSGSGSGTDFTLTISSLQPEDSATYLCQQSYSVPAFGGGTKVEVK
[205]) The 3253_P10 antibody (also referred to herein as P10) includes a heavy chain
variable region (SEQ ID NO: 164) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 163, and a light chain variable region (SEQ ID NO: 166) encoded by the nucleic
acid sequence shown in SEQ ID NO: 165. '
[206] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below. '
[207] . The heavy chain CDRs of the 3253_P10 antibody have the following sequences per
Kabat definition: SDYWS (SEQ ID NO: 187), FFYNGGSTKYNPSLKS (SEQ ID NO: 188)
and HDAKFSGSYYVAS (SEQ ID NO: 189). The light chaiﬁ CDRs of the 3253_P10
antibody have the following sequences per Kabat definition: RASQS'ISTYLN (SEQ ID NO:
192), GATDLQS (SEQ ID NO: 282) and QQSYNTPLI (SEQ ID NO: 194).
[208] The heavy chain CDRs of the 3253_P10 antibody have the following sequences per
Chothia definition: GGSITS (SEQ ID NO: 190), FFYNGGSTK (SEQ ID NO: 191) and
HDAKFSGSYYVAS (SEQ ID NO: 189). The light chain CDRs of the 3253_P10 antibody

37



WO 2011/019932 PCT/US2010/045346

“have the following sequences per Chothia definition: RASQSISTYLN (SEQ ID NO: 192),
GATDLQS (SEQ ID NO: 282) and QQSYNTPLI (SEQ ID NO: 194).

[209] 3253_P10 VH nucleotide sequence (SEQ ID NO: 163) -

CAGGTCCAGCTGCAGGAGTCGGGCCCAGGACTGCTGAAGCCTTCGGACACCCTGGCCCTCAC
TTGCACTGTCTCTGGTGGCTCCATCACCAGTGACTACTGGAGCTGGATCCGGCAACCCCCAG
GGAGGGGACTGGACTGGATCGGATTCTTCTATAACGGCGGGAGCACCAAGTACAATCCCTCC
CTCAAGAGTCGAGTCACCATATCAGCGGACACGTCCAAGAACCAGTTGTCCCTGAAATTGAC
CTCTGTGACCGCCGCAGACACGGGCGTGTATTATTGTGCGAGACATGATGCCAAATTTAGTG
GGAGCTACTACGTTGCCTCCTGGGGCCAGGGAACCCGAGTCACCGTCTCGAGC

[210] 3253 P10 VH amino acid sequence (SEQ ID NO: 164)

QVQLQESGPGLLKPSDTLALTCTVSGGSITSDYWSWIRQPPGRGLDWIGFFYNGGST
KYNPSLKSRVTISADTSKNQLSLKLTSVTAADTGVYYCARHDAKFSGSYYVASWG
QGTRVTVSS '

[211] 3253 P10 VL nucleotide sequence (SEQ ID NQ: 165)

GACATCCAGATGACCCAGTCTCCCTCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CTCTTGCCGGGCAAGTCAGAGCATTAGCACCTATTTAAATTGGTATCAGCAGCAACCTGGGA
AAGCCCCTAAGGTCCTGATCTCTGGTGCAACCGACTTGCAAAGTGGGGTCCCATCTCGCTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAATACCCCCCTCATTTTTGGCCAGGGGACCAAGC
TGGAGATCAAA

[212] 3253 P10 VL amino acid sequence (SEQ ID NO: 166)

DIQMTQSPSSLSASVGDRVTISCRASQSISTYLNWYQQQPGKAPKVLISGATDLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYNTPLIFGQGTKLEIK

[213] The 3260_D19 antibody (also referred to herein as D19) includesAa heavy chain
variable region (SEQ ID NO: 168) encoded by the nucleic acid sequence shown below in ~
SEQ ID NO: 167, and a light chain variable region (SEQ ID NO: 170) encoded by the nucleic
acid sequence shown in SEQ ID NO: 169. '
[214] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below. ‘
[215] "The heavy chain CDRs of the 3260 D19 antibody have the following sequences per

~ Kabat definition: DNYIN (SEQ ID NO: 284), VFYSADRTSYADSVKG (SEQ ID NO: 285)
and VQKSYYGMDYV (SEQ ID NO: 286). The light chain CDRs of the 3260_D19 antibody
have the following sequences per Kabai definition: RASQSISRYLN (SEQ ID NO: 273),
GASSLQS (SEQ ID NO: 226) and QQTFSIPL (SEQ ID NO: 291).
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[216] The heavy chain CDRs of the 3260_Di9 antibody have the following sequences per
Chothia definition: GFSVSD (SEQ ID NO: 287), VFYSADRTS (SEQ ID NO: 288) and
VQKSYYGMDYV (SEQ ID NO: 286). The light chain CDRs of the 3260_D19 antibody have
the following sequences per Chothia definition: RASQSISRYLN (SEQ ID NO: 273),
GASSLQS (SEQ ID NO: 226) and QQTFSIPL (SEQ ID NO: 291).

[217] 3260_D19 VH nucleotide sequence (SEQ ID NO: 167)

GACATGCAGCTGGTGGAGTCTGGAGGAGGCTTGGTCCCGCCGGGGGGGTCCCTGAGACTCTC
CTGCGCAGCCTCTGGGTTTTCCGTCAGTGACAACTACATAAACTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGACTGGGTCTCAGTCTTTTATAGTGCTGATAGAACATCCTACGCAGACTCC
GTGAAGGGCCGATTCACCGTCTCCAGCCACGATTCCAAGAACACAGTGTACCTTCAAATGAA
CAGTCTGAGAGCTGAGGACACGGCCGTTTATTACTGTGCGAGAGTTCAGAAGTCCTATTACG
GTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[218] 3260_D19 VH amino acid sequence (SEQ ID NO: 168)

DMQLVESGGGLVPPGGSLRLSCAASGFSVSDNYINWVRQAPGKGLDWVSVFYSADRTSYADS
VKGRFTVSSHDSKNTVYLQMNSLRAEDTAVYYCARVQKSYYGMDVWGQGTTVTVSS

[219] 3260_Dl9 VL nucleotide sequence (SEQ ID NO: 169)
GGCATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCAGATATTTAAATTGGTATCTGCAGARACCAGGGA
AAGCCCCTAAGCTCCTGATCTCTGGTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCACTGGGTCTGGGACAGAATTCACTCTCACCATCAGCAGTTTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGACTTTCAGTATCCCTCTTTTTGGCCAGGGGACCAAGGTGG,
AGATCAAA

[220] 3260_D19 VL amino acid sequence (SEQ ID NO: 170)
GIQMTQSPSSLSASVGDRVTITCRASQSISRYLNWYLQKPGKAPKLLISGASSLOQSGV
PSRFSGTGSGTEFTLTISSLQPEDFATYYCQQTFSIPLFGQGTKVEIK

[221] The 3362_BI11 antibody (also referred to herein as B11) includes a heavy chain
variable region (SEQ ID NO: 172) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 171, and a light chain variable region (SEQ ID NO: 174) encoded by the nucleic
acid sequence shown in SEQ ID NO: 173.

[222] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
below.

[223] The heavy chain CDRs of the B11 antibody have the following sequences per Kabat
definition: SGAYYWT (SEQ ID NO: 293), YIYYSGNTYYNPSLKS (SEQ ID NO: 294) and

AASTSVLGYGMDYV (SEQ ID NO: 295). The light chain CDRs of the B11 antibody have
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the following sequences per Kabat definition: RASQSISRYLN (SEQ ID NO: 273),
AASSLQS (SEQ ID NO: 234) and QQSYSTPLT (SEQ ID NO: 300).

[224) The heavy chain CDRs of the B11 antibddy have the following sequences per Chothia
definition: GDSITSGA (SEQ ID NO: 296), YIYYSGNTY (SEQ ID NO: 297) and '
AASTSVLGYGMDV (SEQ ID NO: 295). The light chain CDRs of the B11 antibody have
the following sequences per Chothia definition: RASQSISRYLN (SEQ ID NO: 273),
AASSLQS (SEQ ID NO: 234) and QQSYSTPLT (SEQ ID NO: 300).

[225] 3362_B11 VH nucleotide sequence (SEQ ID NO: 171)

CAGGTGCAGCTGCAGGCGTCGGGCCCAGGACTGGTGAAGCCTTCAGAGACCCTGTCCCTCAC
CTGCACTGTCTCTGGTGACTCCATCACCAGTGGTGCTTACTACTGGACCTGGATCCGCCAGC
ACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAACACCTACTACAAC
CCGTCCCTCAAGAGTCGAGTTACCATATCACTAGACACGTCTAAGAACCAGTTCTCCCTGAA
GGTGAACTCTGTGACTGCCGCGGACACGGCCGTATATTACTGTGCGCGAGCTGCTTCGACTT
CAGTGCTAGGATACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[226] 3362_B11 VH amino acid sequence (SEQ ID NO: 172)

QVQLQASGPGLVKPSETLSLTCTVSGDSITSGAYYWTWIRQHPGKGLEWIGYIYYSG
NTYYNPSLKSRVTISLDTSKNQFSLKVNSVTAADTAVYYCARAASTSVLGYGMDV
WGQGTTVTVSS

[227] 3362_B11 VL nucleotide sequence (SEQ ID NO: 173)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCAGATATTTAAATTGGTATCAGCAGGAACCAGGGA
AGGCCCCTAAGCTCCTGGTCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATAAGCAGTCTTCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTATAGTACCCCCCTCACCTTCGGCCAAGGGACACGAC
TGGAGATTAAA

[228] 3362_B11 VH amino acid sequence (SEQ ID NO: 174)

DIQMTQSPSSLSASVGDRVTITCRASQSISRYLNWYQQEPGKAPKLLVYAASSLOSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQOQSYSTPLTFGQGTRLEIK

[229] The 3242_PO0S5 antibody (also referred to herein as P0S) includes a heavy chain
variable region (SEQ ID NO: 176) encoded by the nucleic acid sequence shown below in
SEQ ID NO: 175, and a light chain variable region (SEQ ID NO: 178) encoded by the nucleic
acid sequence shown in SEQ ID NO: 177.
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[230] The amino acids encompassing the CDRs as defined by Chothia et al., 1989 are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences
‘below.

[231] The heavy chain CDRs of the 3242_P05 antibody have the following sequences per
Kabat definition: VSDNYIN (SEQ ID NO: 301), VFYSADRTSYADSVKG (SEQ ID NO:
285) and VQKSYYGMDYV (SEQ ID NO: 286).. The light chain CDRs of the 3242_P05
antibody have the following sequences per Kabat definition: RASQSISRYLN (SEQ ID NO:
273), GASSLQS (SEQ ID NO: 226) and QQTFSIPL (SEQ ID NO: 291).

[232]) The heavy chain CDRs of the 3242_P05 antibody have the following sequences per
Chothia definition: SGFSV (SEQ ID NO: 304), VFYSADRTS (SEQ ID NO: 288) and
VQKSYYGMDYV (SEQ ID NO: 286). The light chain CDRs of the 3242_P05 antibody have
the following sequences per Chothia definition: The light chain CDRs of the 3242 P05
antibody have the following sequences per Kabat definition: RASQSISRYLN (SEQ ID NO:
273), GASSLQS (SEQ ID NO: 226) and QQTFSIPL (SEQ ID NO: 291).

[233] 3242_P05 VH nucleotide sequence (SEQ ID NO: 175)

GACATGCAGCTGGTGGAGTCTGGAGGAGGCTTGGTCCCGCCGGGGGGGTCCCTGAGACTCTC
CTGCGCAGCCTCTGGGTTTTCCGTCAGTGACAACTACATAARACTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGACTGGGTCTCAGTCTTTTATAGTGCTGATAGAACATCCTACGCAGACTCC
GTGAAGGGCCGATTCACCGTCTCCAGCCACGATTCCAAGAACACAGTGTACCTTCAAATGAA
CAGTCTGAGAGCTGAGGACACGGCCGTTTATTACTGTGCGAGAGTTCAGAAGTCCTATTACG
GTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

[234] 3242_P0S VH amino acid sequence (SEQ ID NO: 176)

DMQLVESGGGLVPPGGSLRLSCAASGFSVSDNYINWVRQAPGKGLDWVSYVFYSAD
RTSYADSVKGRFTVSSHDSKNTVYLQMNSLRAEDTAVYYCARYQKSYYGMDVW
GQGTTVTVSS "

[235] 3242_P05_VL nucleotide sequence (SEQ ID NO: 177)

GGCATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCAAGTCAGAGCATTAGCAGATATTTAAATTGGTATCTGCAGAAACCAGGGA
AAGCCCCTAAGCTCCTGATCTCTGGTGCATCCAGTTTGCARAGTGGGGTCCCATCAAGGTTC
AGTGGCACTGGGTCTGGGACAGAATTCACTCTCACCATCAGCAGTTTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGACTTTCAGTATCCCTCTTTTTGGCCAGGGGACCAAGGTGG
AGATCAAA

[236] 3242_POS VL amino acid sequence (SEQ ID NO: 178)

GIQMTQSPSSLSASVGDRVTITCRASOSISRYLNWYLQKPGKAPKLLISGASSLQSGV
PSRFSGTGSGTEFTLTISSLQPEDFATYYCQQTFSIPLFGQGTKVEIK
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[237] HuMz2e antibodies of the invention also include antibodies that include a heavy chain
variable amino acid sequence that is at least 90%, 92%, 95%, 97% 98%, 99% or more
identical the amino acid sequence of SEQ ID NO: 44, 277, 276, 50, 236, 235, 116, 120, 124,
128, 132, 136, 140, 144,148, 152, 156, 160, 164, 168, 172, or 176. and/or a light chain
variable amino acid that is at least 90%, 92%, 95%, 97% 98%, 99% or more identical the
amino acid sequence of SEQ ID NO: 46, 52, 118, 122, 126, 130, 134, 138, 142, 146, 150,
154,158, 162, 166, 170, 174, 178.

[238] Alternatively, the monoclonal antibody is an antibody that binds to the same epitope
as TCN-032 (8110), 21B15, TCN-031 (23K12), 3241_G23, 3244_110, 3243_J07, 3259_J21,
3245_019, 3244_HO04, 3136_GO05, 3252_C13, 3255_J06, 3420 123, 3139_P23, 3248 P18,
3253 _P10,3260_D19, 3362_B11, or 3242_P0S.

[239] The heavy chain of a M2e antibody is derived from a germ line V (variable) gene
such as, for example, the IgHV4 or the IgHV3 germline gene.
[240] The M2e antibodies of the invention include a variable heavy chain (V) region
encoded by a human IgHV4 or the IgHV3 germline gene sequence. An IgHV4 germline
gene sequence is shown, e.g., in Accession numbers L10088, M29812, M95] 14, X56360 and
M95117. An IgHV3 germline gene sequence is shown, e.g., in Accession numbers X92218,
X70208, 227504, M99679 and AB019437. The M2e antibodies of the invention include a Vy
region that is encoded by a nucleic acid sequence that is at least 80% homologous to the
IgHV4 or the IgHV3 germline gene sequence. Preferably, the nucleic acid sequence is at
least 90%, 95%, 96%, 97% homologous to the IgHV4 or the IgHV3 germline gene sequence,
and more preferably, at least 98%, 99% homologous to the IgHV4 or the IgHV3 germline
gene sequence. The Vi region of the M2e antibody is at least 80% homologous to the amino
acid sequence of the Vy region encoded by the IgHV4 or the IgHV3 Vy germline gene
sequence. Preferably, the amino acid sequence of Vy region of the M2e antibody is at least
90%, 95%, 96%, 97% homologous to the amino acid sequence encoded by the IgHV4 or the
IgHV3 germline gene sequence, and more preferably, at least 98%, 99% homologous to the
sequence encoded by the IgHV4 or the IgHV3 germline gene sequence.

The M2e antibodies of the invention also include a variable light chain (VL) region encoded
by a human IgKV1 germline gene sequence. A human IgKV1 V| germline gene sequence is
shown, e.g., Accessioﬁ numbers X59315, X59312, X59318, J00248, and Y 14865.
Alternatively, the M2e antibodies include a V| region that is encoded by a nucleic acid

sequence that is at least 80% homologous to the IgKV1 germline gene sequence. Preferably,
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the nucleic acid sequence is at least 90%, 95%, 96%, 97% homologous to the ngVl
germline gene sequence, and more preferably, at least 98%, 99% homologous to the IgKV1
germline gene sequence. The V| region of the M2e antibody is at least 80% homologous to
the amino acid sequence of the V| region encoded the IgKV1 germline gene gequence.
Preferably, the amino acid sequence of V| region of the M2e antibody is at least 90%, 95%,
96%, 97% homologous to the amino acid sequence encoded by the ngVI germline gene
sequence, and more preferably, at least 98%, 99% homologous to the sequence encoded by e

the IgKV 1 germline gene sequence.

HA Antibodies
[241] The HA antibodies of the invention may also be capable of specifically binding to one

or more fragments of influenza virus H5N1, such as the surface glycoproteins, hemagglutinin
‘(HA) and neuraminidase (NA), which are required for viral attachment and cellular release,
or membrane broteins (M1 and M2). In a specific embodiment, the HA antibodies of the
invention-are capable of specifically binding to the HA molecule of HSNI1 A
strains. They may be capable of specifically binding to the HAI and/or HA2 subunit of the
HA molecule. They may be capable of specifically binding to linear or structural and/or
conformational epitopes on the HAI and/or HA2 subunit of the HA molecule. The HA
molecule may be purified from viruses or recombinantly produced and optionally isolated
" before use. Alternatively, HA may be expressed on the surface of cells.
[242) 'For diagnostic purposes, the HA antibodies may also be capable of specifically
binding to proteins not present on the surface of H5N1 including the nucleoprotein, the
nucleocapsid structural protein, polymerases (PA, PB and PB2), and non-structural proteins
(NS1 and NS2). The nucleotide and/or amino acid seqﬁence of proteins of various H5NI
strains can be found in the GenBank-database, NCBI Influenza Virus Sequence Database,
Influenza Sequence Database (ISD), EMBL-database and/or other databases. It is well within
the reach of the skilled person to find such sequences in the respective databases.
In another embodiment the HA antibodies of the invention are capablé of specifically binding
to a fragment of the above-mentioned proteins and/or polypeptides, wherein the fragrnent at
least includes an antigenic determinant recognized by the HA antibodies of the invention. An
"antigenic determinant" as used herein is a moiety that is capable of binding to an HA
antibody of the invention with sufficiently high affinity to form a detectable antigen-antibody .

complex. As used herein, the terms “antigenic determinant” and “epitope” are equivalents.
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The HA antibodies of the invention may or may not be capable of specifically binding to the
extracellular part of HA (also called herein soluble HA (sHA)).

[243] The HA antibodie§ of the invention can be intact immunoglobulin molecules such as -
polyclonal or monoclonal antibodies or the HA antibodies can be antigen-binding fragments
including, but not limited to, Fab, F(ab"), F(ab")2, Fv, dAb, Fd, complementarity determining
region (CDR) fragments, single-chain antibodies (scFv), bivalent single-chain antibodies,
single-chain phage antibodies, diabodies, triabodies, tetrabvodies, and (poly)peptides that
contain at least a fragment of an immunoglobulin that is sufficient to confer specific antigen
binding to influenza virus H_SNI strains or a fragment thereof. In a preferred embodiment the
HA antibodies are human monoclonal antibodies.

[244] HA antibodies can be used in non-isolated or isolated form. Furthermore, the HA
antibodies can be used alone or in a mixture including at least one HA antibody (or variant or
fragment thereof). Thus, HA antibodies can be used in combination, e.g., as a pharmaceutical
composition comprising two or more antibodies of the invention, variants or fragments
thereof. For example, antibodies having different, but complementary activities can be
combined in a single therapy to achieve a desired prophylactic, therapeutic or diagnostic
effect, but alternatively, antibodies having identical activities can also be

combined in a single therapy to achieve a desired prophylactic, therapeutic or diagnostic
effect. Optionally, the mixture further includes at least one other therapeutic agent.
Préferably, the therapeutic agent such as, e.g., M2 inhibitors (e.g., amantidine, rimantadine)
and/or neuraminidase inhibitors (e.g., zanamivir, oseltamivir) is useful in the prophylaxis
and/or treatment of an influenza virus HSN1 infection.

[01]  Typically, HA antibodies can bind to their binding partners, i.e. influenza virus HSN1
or fragments thereof, with an affinity constant (Kd-value) that is lower than 0.2x10™* M,
1.0x10° M, 1.0x10° M, 1.0x10”7 M, preferably lower than 1.0x10"® M, more preferably lower
than 1.0x10° M, more preferably lower than 1.0x10 " M, even more preférably lower than
1.0x10™"" M, and in particular lower than 1.0x10™'> M. The affinity constants can vary for
antibody isotypes. For example, affinity binding for an IgM isotype refers to a binding
affinity of at least about 1.0x10” M. Affinity constants can for instance be measured using
surface plasmon resonance, for example using the BIACORE systerﬁ (Pharmacia Biosensor
AB, Uppsala, Sweden).

[02] HA antibodies may bind to influenza virus HSN1 or a fragment thereof in soluble

form such as for instance in a sample or in suspension or may bind to influenza virus HSN1
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or a fragment thereof bound or attached to a carrier or substrate, e.g., microtiter plates,
membranes and beads, etc. Carriers or substrates may be made of glass, plastic (e.g.,
polystyrene), polysaccharides, nylon, nitrocellulose, or Teflon, etc. The surface of such
supports may be solid or porous and of any convenient shape. Furthermore, the HA
antibodies may bind to influenza virus HSN1 in purified/isolated or non purified/non-isolated
form.

[03] - HA antibodies exhibit neutralizing activity. Neutralizing activity can for.instance be
measured as described in International Patent Application PCT/EP2007/059356 (Publication
No. WO 2008/028946, the contents of which are incorporated herein in their entirety).
Alternative assays vmeasuring neutralizing activity are described in for instance WHO Manual
on Animal Influenza Diagnosis and Surveillance, Geneva: World Health Organization, 2005,
version 2002.5. _

[04] The invention relates to an isolated human HA antibody that recognizes and binds to
an epitope in the HA2 subunit of the influenza haemagglutinin protein (HA), characterized in
that said HA antibody has neutralizing activity against an influenza virus, for instar{ce,
including HA of the H5 subtype. Examples of influenza strains that contain such a HA of the
HS subtype and that are important strains in view of pandemic threats are HSN1, H5N2,
HSNS, and H5N9. Particularly preferred aré HA antibodies that at least neutralize the HSN1
influenza strain. Preferably, HA antibodies do not depend on an epitope in the HAI subunit of

the HA protein for binding to said HA protein.

Definitions . .
[245] The term “human HA antibody” describes an intact immunoglobulin including

monoclonal antibodies, such as chimeric, humanized or human monoclonal antibodies, or to
an antigen-binding and/or variable domain comprising fragment of an immimoglobulin that

' competes with the intact immunoglobulin for specific binding to the binding partner of the
i'mmunoglobulin, e.g. HSN1. Regardless of structure, the antigen binding fragment binds with
the same antigen that is recognized by the intact immunoglobulin. An antigen-binding
fragment can comprise a peptide or polypeptide comprising an amino acid sequence of at
least 2, 5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, or 250
contiguous amino acid residues of the amino acid sequence of the HA antibody.
[246] The term "HA antibody", includes all immunoglobulin classes and subclasses known

in the art. Depending on the amino acid sequence of the constant domain of
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their heavy chains, HA antibodies can be divided into the five major classes of intact
‘antibodies: IgA, IgD, IgE, IgG, and IgM, and several of these may be further divided into
subclasses (isotypes), €.8., IgAl, IgA2, 1gGl, 1gG2, 1gG3 and I1gG4.
[247] Antigen-binding fragments include, inter alia, Fab, F(ab"), F(ab")2, Fv, dAb, Fd,
complementarity determining region (CDR) fragments, single-chain antibodies (scFv),
bivalent single-chain antibodies, single-chain phage antibodies, diabodies, triabodies,
tetrabodies, (poly)peptides that contain at least a fragment of an immunoglo‘b_ulin that is
“sufficient to confer specific antigen binding to the (poly)peptide, etc. The above fragments
may be produced synthetically or by enzymatic or chemical cleavage of intact
immunoglobulins or they may be genetically engineered by recombinant DNA techniques.
The methods of production are well known in the art and are described, for example, in
Antibodies: A Laboratory Manual, Edited by: E. Harlow and D, Lane (1988), Cold Spring
Harbor Laboratory, Cold Spring Harbor, New York, which is incorporated herein by
reference. An HA antibody or antigen-binding fragment thereof may have one or more
binding sites. If there is more than one binding site, the binding sites may be identical to one
another or they may be different. v
[248] With respect to HA antibodies, the term "compleméntarity determining regions"
(CDR) as used. herein means sequences within the variable regions of HA antibodies, such as
immunoglobulins, that usually contribute to a large extent to the antigen binding site which is
complementary in shape and charge distribution to the epitope recognized on the antigen. The
CDR regions of HA antibodies can be specific for linear epitopes, discontinuous epitopes, or
conformational epitopes of proteins or protein fragments, either as present on the protein in
its native conformation or, in some cases, as present on the proteins as denatured, e.g., by
solubilization in SDS. Epitopes of HA antibodies may also consist of posttranslational
modifications of proteins.
|249] The term "functional variant”, as used herein, refers to an HA antibody that fncludes a
nucleotide and/or amino acid sequence that is altered by one or more nucleotides and/or
amino acids compared to the nucleotide and/or ;lmino acid sequences of the parental HA
antibody and that is still capable of competing for binding to the binding partner, e.g. HSN1,
with the parental HA antibody. In other words, the modifications in the amino acid and/or
nucleotide sequence of the parental HA antibody do not significantly affect or alter the
binding characteristics of the HA antibody encoded by the nucleotide sequence or containing

the amino acid sequence, i.e. the antibody is still able to recognize and bind its target. The
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functional variant may have conservative sequence modifications including nucleotide and
amino acid substitutions, additions and deletions. These modifications can be introduced by
standard techniques known in the art, such as site-directed mutagenesis and random PCR-
mediated mutagenesis, and may include natural as well as non-natural nucleotides and amino
acids.

[250] Conservative amino acid substitutions include the ones in-which the amino acid
residue is replaced with an amino acid residue having similar structural or chemical
properties. Families of amino acid residues having similar side chains have been defined in
the art. These families include amino acids with basic side chains (e.g., lysine, arginine,
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains
e.g., asparagine, glutamine, seriné, threonine, tyrosine, cysteine, tryptophan), non-polar side
chains (e.g., glycine, alanine, valine, leucine, isoleucine, proiine, phenylalanine, methionine),
beta-branched side chains (e.g., threoniné, valine, isoleucine) and aromatic side chains (e.g.,
tyrosine, phenylalanine, tryptophan). It will be clear to the skilled artisan that other
classifications of amino acid residue families than the one used above can also be employed.
Furthermore, a HA antibody functional variant may have non-conservative amino acid
substituti’onls, e.g., replacement of an amino acid with an amino acid residue having different
structural or chemical properties. Similar minor variations may also include amino acid
Adeletions or insertions, or both. Guidance in determining which amino acid residues may be
substituted, inserted, or deleted without abolishing immunological activity may be found
using computer programs Well known in the art. '

[251] A mutation in a nucleotide sequence can be a single alteration made at a locus (a point
mutation), such as transition or transversion mutations, or alternatively, multiple nucleotides
may be inserted, deleted or changed at a single locus. In addition, one or more alterations
may be made at any number of loci within a nucleotide sequence. The mutations may be
performed by any suitable method known in the art.

[252] The term "human", when applied to HA antibodies, refers to molecules that are either
directly derived from a human or based upon a human sequence. When an HA antibody is
derived from or based on a human sequence and subsequently modified,

it is still to be considered human as used throughout the specification. In other words, the
term human, when applied to HA antibodies is intehded to include antibodies having variable
and constant regions derived from human ‘gennline immunoglobulin sequences or

based on variable or constant regions occurring in a human or human lymphocyte and
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modified in some form. Thus, the human HA antibodies may iuclude amino acid residues
not encoded by human germline immun-oglobulin.sequences, contain substitutions and/or
deletions (e.g., mutations introduced by for instance random or site-specific mutagenesis in
vitro or by somatic mutation in vivo). "Based on" as used herein refers to the situation that a
nucleic acid sequence may be exactly copied from a template, or with minor mutations, such
as by error-prone PCR methods, or synthetically'made matching the template exactly or with
minor modifications. Semi-synthetic molecules based on human sequences are also

considered to be human as used herein.

Single Chain HA Antibodies
[253] The heavy chain of an HA antibody is derived from a germ line V (variable) gene

such as, for example, the VH1 or VH3 germline gene (see, Tomlinson IM, Williams SC,
{Ignatovitch O, Corbett SJ, Winter G. V-BASE Sequence Directory. Cambridge, United
Kingdom: MRC Centre for Protein Engineering (1997)). The HA antibodies of the invention
include a Vy region that is encoded by a nucleic acid sequence that is at least 80%
homologous to the VHI or VH3 germline gene sequence. Preferably, the nucleic acid
sequence is at least 90%, 95%, 96%, 97% homologous to the VH1 or VH3 germline gene
sequence, and more preferably, at least 98%, 99% homologous to the VH1 or VH3 gennline'
gene sequence. The Vy; region of the HA antibody is at least 80% homologous to the amino
acid sequence of the Vy region encoded by the VHI or VH3 Vy germline gene sequence.
Preferably, the amino acid sequence of Vi region of the HA antibody is at least 90%, 95%,
-96%, 97% homologous to the amino acid sequence encoded by the VH1 or VH3 germlirte :
gene sequence, and more preferably, at least 98%, 99% homologous to the sequence encoded
by the VHI or VH3 germline gene sequence.
[254] In certain aspects of the invention the VH1 germline gene is VHI (1-2), VHI (1-18),
VHI (3-23), or VHI (1-69). In other aspects of the invention the VH3 germline gene is VH3
(3-21)
[255] The HA antibodies of the invention also include a variable light chain (V) region
encoded by a human germline gene sequence selected from the group consisting of VKI,
VKII, VKIII, VKIV, VL1, VL2, and VL3 (see, Tomlinson IM, Williams SC, Ignatovitch O,
Corbett SJ, Winter G. V-BASE Sequence Directory. Cambridge, United Kingdom: MRC
Centre for Protein Engineering (1997)). Alternatively, the HA antibodies include a V region
that is encoded by a nucleic acid sequence that is at least 80% homologous to the germline

gene sequence of VKI, VKII, VKIII, VKIV, VLI, VL2, or VL3. Preferably, the nucleic acid
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sequence is at least 90%, 95%, 96%, 97% homologous to the germline gene sequence of
VKI, VKII, VKIII, VKIV, VL1, VL2, or VL3, and more preferably, at least 98%, 99%
homologous to the germline gene sequence of VKI, VKII, VKIII, VKIV, VL1, VL2, or VL3.
The V. region of the HA antibody is at least 80% homologous to the amino acid sequence of
the V| region encoded the germline gene sequence of VKI, VKII, VKIII, VKIV, VL1, VL2,
or VL3. Preferably, the amino acid sequence of V| region of the HA antibody is at least
90%, 95%, 96%, 97% homologous to the‘ amino acid sequence encoded by the germline gene
sequence of VKI, VKII, VKIIL VKIV, VLI, VL2, or VL3, and more preferably, at least

* 98%, 99% homologous to the sequence encoded by the germline gene sequence of VKI,
VKII, VKIII, VKIV, VL1, VL2, or VL3,

[256] In certain aspects of the invention the VKI germline gene is VKI (A20), the VKII
germline gene is VKII (A3), the VKIII germline gene is VKIII (A27), and the VKIV
germline gene is VKIV (B3). In other aspects of the invention, the VL1 germline gene is VL1
(.VI-IS), VLI (VI1-16), VL1 (V1-17), or. VL1 (V1-19). Alternatively, the VL2 germline gene
is VL2 (V1-3) or VL2 (V1-4). Furthermore, the VL3 germline gene is VL3 (V2-14).

[257] Specific combinations of a VH- and HL-locus are provided for each HA antibody
described below.
[258] The CDR régions of the HA antibodies of the invention were determined according
to Kabat er al. (1991) as described in Sequences of Proteins of Immunological Interest. In
certain embodiments of the invention, HA antibodies contain two, three, four, five or all six
CDR regions as disclosed herein. Preferably, HA antibodies contain at least two of the CDRs
disclosed herein. a » .

259 The SC06-141 HA-specific single-chain Fv antibody includes a heavy chain vafiable
region (SEQ ID NO: 309) and a light chain variable regi‘on (SEQID NO: 310) encdded by
the nucleic acid sequence shown in SEQ ID NO: 311 and the amiﬁo acid sequence shown in
SEQ ID NO: 312. The VH-locus is VHI (1-18) and the VL locus is HKIV (B3).

[260] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-141 antibody have the following CDR sequences:
GYYVY (HCDRI1, SEQ ID NO: 566), WISAYNGNTNY AQKFQG (HCDR2, SEQ ID NO:
567) and SRSLDV (HCDR3, SEQ ID NO: 568). The light chain CDRs of the SC06-141
antibody have the following CDR sequences: KSSQSVLYSSNNKNYLA (LCDRI1, SEQ ID.
NO: 569), WASTRES (LCDR2, SEQ ID NO: 570) and QQYYSTPLT (LCDR3, SEQID
NO: 200).
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[261) ' $C06-141 nucleotide sequence (SEQ ID'NO: 311)
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gaggtccagc tggtgcagtc tggggctgag gtgaagaagc ctggggcctc agtgaaggtc 60
tcctgcaagg cttctgggta caccttcacc ggctactatg tgtactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggatgg atcagcgctt acaatggtaa cacaaactat 180
gcacagaagt tccagggcag agtcacgatt accgcggaca aatccacgag cacagcctac 240
atggagctga gcagcctgag atctgaagac acggctgtgt attactgtgc gagaagtaga 300
tccctggacg tctggggcca agggaccacg gtcaccgtct cgagcggtac gggcggttca 360
ggcggaaccg gcagcggcac tggcgggtcg acggatgttg tgatgactca gtctccagac 420
tccectggetg tgtctctggg cgagagggcc accatcaact gcaagtccag ccagagtgtt 480
ttatacagct ccaacaataa gaactactta gcttggtacc agcagaaacc aggacagcct 540
cctaagctgc tcatttactg ggcatctacc cgggaatccg gggtccctga ccgattcagt 600
ggcagcgggt ctgggacaga tttcactctc accatcagca gcctgcaggc tgaagatgtg €60
gcagtttatt actgtcagca atattatagt actcctctca ctttcggcgg agggaccaaa 720
gtggatatca aacgt

735

" [262] SC06-141 amino acid sequence (SEQ ID NO: 312)

EVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYVYWVRQAPGQGLEWMGWISAYNGNTN
YAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSRSLDVWGQGTTVTVSSGTGGS

GGTGSGTGGSTDVVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPP
KLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPLTFGGGTKVDIK
R

[263] SC06-141 VH amino acid sequence (SEQ ID NO: 309)
EVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYVYWVRQAPGQGLEWMGWISAYNGNTN
YAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSRSLDVWGQGTTVTVSS

[264] SC06-141 VL amino acid sequence (SEQ ID NO: 310) .

DVVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWAST
RESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPLTFGGGTKVDIKR

[265] The SC06-255 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 313) and a light chain variable region (SEQ ID NO: 314) encoded by
the nucleic acid sequence shown in SEQ ID NO: 315 and the amino acid sequence shown in
SEQ ID NO: 316. The VH-locus is VHI1 (1-69) and the VL locus is VLI (V1716).

[266] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-255 antibody have the following CDR sequences:
SYAIS (HCDRI1, SEQ ID NO: 571), GIPIFGTTKYAPKFQG (HCDR2, SEQ ID NO: 572)
and HMGYQVRETMDYV (HCDR3, SEQ ID NO: 573). The light chain CDRs of the SC06-
255 antibody have the following CDR sequences: SGSTFNIGSNAVD (LCDRI1, SEQ ID
NO: 574), SNNQRPS (LCDR2, SEQ ID NO: 575) and AAWDDILNVPV (LCDR3, SEQ ID
NO: 576).
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[267] SCO06-25S nucleotide sequence (SEQ ID NO: 315)
gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg cccctteccge agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gtcctatgtg 420
ctgactcagc caccctcagc gtctgggacc cccgggcaga gggtcaccat ctcttgttct 480

© ggaagcacgt tcaacatcgg aagtaatgct gtagactggt accggcagct cccaggaacg 540
gcccccaaac tcctcatcta tagtaataat cagcggccct caggggtccc tgaccgattc 600
tctggctcca ggtctggcac ctcagcctcc ctggccatca gtgggctcca gtctgaggat 660
gaggctgatt attactgtgc agcatgggat gacatcctga atgttccggt attcggcgga 720
gggaccaagc tgaccgtcct aggt 744

[268] SC06-255 amino acid sequence (SEQ ID NO: 316)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIP[FGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTSYVLTQPPSASGTPGQRVTISCSGSTFNIGSNAVDWYRQLPGTAPKLLI
YSNNQRPSGVPDRFSGSRSGTSASLAISGLQSEDEADYYCAAWDDILNVPVFGGGTKLTVLG
[269] SC06-255 VH amino acid sequence (SEQ ID NO: 313)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYA .
PKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKG
TTVTVSS :

[270] SC06-255 VL amino acid sequence (SEQ ID NO: 314)

SYVLTQPPSASGTPGQRVTISCSGSTFNIGSNAVDWYRQLPGTAPKLLIYSNNQRPSGVPDRF
SGSRSGTSASLAISGLQSEDEADYYCAAWDDILNVPVFGGGTKLTVLG

[271] The SC06-257 HA-specific single-chain Fv antibody includes a heavy chain variable:
region (SEQ ID NO: 317) and a light chain variable region (SEQ ID NO: 318) encoded by
the nucleic acid sequence shown in SEQ ID NO: 319 and the amino acid sequence shown in
SEQ ID NO: 320. The VH-locus is VH1 (1-69) and the VL locus is VL2 (V1-4).
[272] The amino acids encompassing the CDRs are highlighted in bold in the sequences
-below. The heavy chain CDRs of the SC06-257 antibody have the following CDR sequences:
SYAIS (HCDRI, SEQ ID NO: 571), GIIPIFGTTKYAPKFQG (HCDR2, SEQ ID NO: 572) .
and HMGYQVRETMDYV (HCDR3, SEQ ID NO: 573). The light chain CDRs of the SC06-
257 antibody have the following CDR sequences: TGTSSDVGGYNYVS (LCDRI1, SEQ ID
NO: 577), EVSNRPS (LCDR2, SEQ ID NO: 578) and SSYTSSSTY (LCDR3, SEQ ID NO:
579).
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[273] SC06-257 nucleotide sequence (SEQ ID NO: 319)

caggtccagc tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccge agctatgcta tcagectgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gcagtctgcc 420
ctgactcagc ctgccgccgt gtctgggtct cctggacagt cgatcaccat ctcctgcact 480
ggaaccagca gtgacgttgg tggttataac tatgtctcct ggtaccaaca gcacccaggc 540
aaagccccca aactcatgat ttatgaggtc agtaatcggc cctcaggggt ttctaatcge 600
ttctctgget ccaagtctgg caacacggcce tccctgacca tctctgggct ccaggctgag 660
gacgaggctg attattactg cagctcatat acaagcagca gcacttatgt cttcggaact 720
gggaccaagg tcaccgtcct aggt 744
[274] SCO06-257 amino acid sequence (SEQ ID NO: 320)

QVQLVQSGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP

KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTQSALTQPAAVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPK
LMIYEVSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTYVFGTGTKVTVL

G .

[275] SC06-257 VH amino acid sequence (SEQ ID NO: 317)

QVQLVQSGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYA
PKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS
S ' v

"~ [276]) SC06-257 VL amino acid sequence (SEQ ID NO: 318)

QSALTQPAAVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSNRPSGVSN
RFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTYVFGTGTKVTVLG

[277] The SC06-260 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 321) and a light chain variable region (SEQ ID NO: 322) encoded by
the nucleic acid sequence shown in SEQ ID NO: 323 and the amino acid sequence shown in
SEQ ID NO: 324. The VH-locus is VHI (1-69) and the VL locus is VL1 (V1-17).

[278] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-260 antibody have the following CDR sequences:
SYAIS (HCDRI, SEQ ID NO: 571), GIIPIFGTTKYAPKFQG (HCDR2, SEQ ID NO: 572)
and HMGYQVRETMDV (HCDR3, SEQ ID NO: 573). The light chain CDRs of the SC06-
260antibody have the following CDR sequences: SGSRSNVGDNSVY (LCDRI, SEQ ID
NO: 580), KNTQRPS (LCDR2, SEQ ID NO: 581) and VAWDDSVDGYV (LCDR3, SEQ
ID-NO: 582). -
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[279] SCO06-260 nucleotide sequence (SEQ ID NO: 323)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg .cccctteccge agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gtcctatgtg 420
ctgactcagc caccctcagt ctctgggacc cccgggcaga gggtcaccat ctcttgctct ‘480
ggaagccgct ccaacgtcgg agataattct gtatattggt atcaacacgt cccagaaatg 540
gcccccaaac tcctcgtcta taagaatact caacggccct caggagtccc tgcccggttt 600
tccggctcca agtctggcac ttcagcctcc ctggccatca ttggcctcca gtccggcgat 660
gaggctgatt attattgtgt ggcatgggat gacagcgtag atggctatgt cttcggatct 720
gggaccaagg tcaccgtcct aggt 744

[280] SC06-260 amino acid sequence (SEQ ID NO: 324)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KEQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTSYVLTQPPSVSGTPGQRVTISCSGSRSNVGDNSVYWYQHVPEMAPKL
LVYKNTQRPSGVPARFSGSKSGTSASLAIIGLQSGDEADYYCVAWDDSVDGYVFGSGTKVTV
LG

[281] SC06-260 VH amino acid sequence (SEQ ID NO: 321)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYA
PKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS
S : :

[282] SC06-260 VL amino acid sequence (SEQ ID NO: 322)

SYVLTQPPSVSGTPGQRVTISCSGSRSNVGDNSVYWYQHVPEMAPKLLVYKNTQRPSGVPA
RFSGSKSGTSASLAIIGLQSGDEADYYCVAWDDSVDGYVFGSGTKVTVLG

[283] The SC06-261 HA-specific singie-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 325) and a light chain variable region (SEQ ID NO: 326) encoded by
the nucleic acid sequence shown in SEQ ID NO: 327 and the amino acid sequence shown in
SEQ ID NO: 328. The VH-locus is VHI (1-69) and the VL locus is VL1 (V1-19).

[284] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-261 antibody have the following CDR sequences:
SYAIS (HCDRI1, SEQ ID NO: 571), GIIPIFGTTKYAPKFQG (HCDR2, SEQ ID NO: 572)
and HMGYQVRETMDYV (HCDR3, SEQ ID NO: 573). The light chain CDRs of the SC06-
261 antibody have the following CDR sequences: SGSSSNIGNDYVS (LCDR1, SEQ ID
NO: 583), DNNKRPS (LCDR2, SEQ ID NO: 584) and ATWDRRPTAYVV (LCDR3, SEQ
ID NO: 585).
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327)
. gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccgc agctatgcta tcagctgggt gcgacaggcec 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gcagtctgtg 420
ttgacgcagc cgccctcagt gtctgcggcc ccaggacaga aggtcaccat ctcctgctct 480
ggaagcagct ccaacattgg gaatgattat gtatcctggt accagcagct cccaggaaca 540
gcccccaaac tcctcattta tgacaataat aagcgaccct cagggattcc tgaccgattc 600
tctggctcca agtctggcac gtcagccacc ctgggcatca ccggactcca gactggggac 660
gaggccaact attactgcgc aacatgggat cgccgcccga ctgcttatgt tgtcttcggce 720
ggagggacca agctgaccgt cctaggt 747

[286] SC06-261 amino acid sequence (SEQ ID NO: 328)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSG -
TGGSGGTGSGTGGSTQSVLTQPPSVSAAPGQKVTISCSGSSSNIGNDYVSWYQQLPGTAPKLL
I[YDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDEANYYCATWDRRPTAYVVFGGGTKLTV
LG

|1287] SC06-261 VH amino acid sequence (SEQ ID NO: 325)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYA .
PKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS
S :

[288] SC06-261 VL amino acid sequence (SEQ ID NO: 326)

SVLTQPPSVSAAPGQKVTISCSGSSSNIGNDYVSWYQQLPGTAPKLLIYDNNKRPSGIPDRFS
GSKSGTSATLGITGLQTGDEANYYCATWDRRPTAYVVFGGGTKLTVLG

[289] The SC06-262 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 329) and a light chain variable region (SEQ ID NO: 330) encoded by
the nucleic acid sequence shown in SEQ ID NO: 33] and the amino acid sequence shown in
SEQ ID NO: 332. The VH-locus is VHI (1-69) and the VL locus is VKI (A20).

[290] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-262 antibody have the following CDR sequences:
GSAIS (HCDRI1, SEQ ID NO: 586), GISPLFGTTNYAQKFQG (HCDR2, SEQ ID NO: 587)
and GPKYYSEYMDYV (HCDR3, SEQ ID NO: 588). The light chain CDRs of the SC06-262
antibody have the following CDR sequences: RASQGISSYLA (LCDRI1, SEQ ID NO: 589),
DASTLRS (LCDR2, SEQ ID NO: 590) and QRYNSAPPI (LCDR3, SEQ ID NO: 591). .
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[291] SC06-262 nucleotide sequence (SEQ ID NO: 331)

caggtacagc tgcagcagtc aggggctgag gtgaagaagc ctgggtcctc ggtgaaggtce 60
tcctgcaagg tttccggagt cattttcagc ggcagtgcga tcagctgggt gcgacaggcc " 120
cctggacaag gccttgagtg gatgggaggg atcagccctc tctttggcac aacaaattac 180
gcacaaaagt tccagggcag agtcacgatt accgcggacc aatccacgaa cacaacctac 240
atggaggtga acagcctgag atatgaggac acggccgtgt atttctgtgc gcgaggtcca 300
aaatattaca gtgagtacat ggacgtctgg ggcaaaggga ccacggtcac cgtctcgagc 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgga-bapccagatg 420
acccagtctc catcctcecct gtctgcatct gtaggagaca gagtcaccat cacttgccgg 480
gcgagtcagg gcattagcag ttatttagcc tggtatcagc agaagccagg gaaagttcct 540
acactcctga tctatgatgc atccactttg cgatcagggg tcccatctcg cttcagtggce 600
agtggatctg cgacagattt cactctcacc atcagcagcc tgcagcctga agatgttgca 660
acttattact gtcaaaggta taacagtgcc cccccgatca ccttcggcca agggacacga 720
ctggagatta aacgt 735

[292] SC06-262 amino acid sequence (SEQ ID NO: 332)

QVQLQQSGAEVKKPGSSVKVSCKVSGVIFSGSAISWVRQAPGQGLEWMGGISPLFGTTNYAQ
KFQGRVTITADQSTNTTYMEVNSLRYEDTAVYFCARGPKYYSEYMDVWGKGTTVTVSSGT
GGSGGTGSGTGGSTDIQMTQSPSSLSASVGDRVTITCRASQGISSYLAWYQQKPGKVPTLLIY
DASTLRSGVPSRFSGSGSATDFTLTISSLQPEDVATYYCQRYNSAPPITFGQGTRLEIKR

[293] SC06-262 VH amino acid sequence (SEQ ID NO: 329)

QVQLQQSGAEVKKPGSSVKVSCKVSGVIFSGSAISWVRQAPGQGLEWMGGISPLFGTTNYA
QKFQGRVTITADQSTNTTYMEVNSLRYEDTAVYFCARGPKYYSEYMDVWGKGTTVTVSS

[294] SC06-262 VL amino acid sequence (SEQ ID NO: 330)

DIQMTQSPSSLSASVGDRVTITCRASQGISSYLAWYQQKPGKVPTLLIYDASTLRSGVPSRFS
. GSGSATDFTLTISSLQPEDVATYYCQRYNSAPPITFGQGTRLEIKR

[295] The SC06-268 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 333) and a light chain variable region (SEQ ID NO: 334) encoded by
the nucleic acid sequence shown in SEQ ID NO: 335 and the amino acid sequence shown in
SEQ ID NO: 336. The VH-locus is VHI1 (1-69) and the VL locus is VL3 (V2-14).

[296] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. Thé heavy chain CDRs of the SC06-268 antibody have the following CDR sequences:
SYAIS (HCDRI, SEQ ID NO: 571), GIMGMFGTTNYAQKFQG (HCDR2, SEQ ID NO:
592) and SSGYYPEYFQD (HCDR3, SEQ ID NO: 593). The light chain CDRs of the SC06-
268 antibody have the following CDR sequences: SGHKLGDKYVS (LCDRI1, SEQ ID NO:
594), QDNRRPS (LCDR2, SEQ ID NO: 595) and QAWDSSTA (LCDR3, SEQ ID NO:
596). '
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caggtccagc tggtacagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttcagt agttatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggagga atcatgggta tgtttggcac aactaactac 180
gcacagaagt tccagggcag agtcacgatt accgcggacg aattcacgag cgcagcctac 240
atggagctga ggagcctgag atctgaggac acggccgtct actactgtgc gaggtctagt 300
ggttattacc ccgaatactt ccaggactgg ggccagggca ccctggtcac cgtctcgagc 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgca gtctgtgctg 420
actcagccac cctcagagtc cgtgtcccca ggacagacag ccagcgtcac ctgctctgga 480
cataaattgg gggataaata tgtttcgtgg tatcagcaga agccaggcca gtcccctgta 540
ttactcatct atcaagataa caggcggccc tcagggatcc ctgagcgatt cataggctcc 600
aactctggga acacagccac tctgaccatc agcgggaccc aggctctgga tgaggctgac 660
tattactgtc aggcgtggga cagcagcact gcggttttcg gcggagggac caagctgacc 720
gtcctaggt 729

[298] SC06-268 amino acid sequence (SEQ ID NO: 336)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIMGMFGTTNY
AQKFQGRVTITADEFTSAAYMELRSLRSEDTAVYYCARSSGYYPEYFQDWGQGTLVTVSSG
TGGSGGTGSGTGGSTQSVLTQPPSESVSPGQTASVTCSGHKLGDKYVSWYQQKPGQSPVLLI
YQDNRRPSGIPERFIGSNSGNTATLTISGTQALDEADYYCQAWDSSTAVFGGGTKLTVLG

[299] SC06-268 VH amino acid sequence (SEQ ID NO: 333)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIMGMFGTTN
YAQKFQGRVTITADEFTSAAYMELRSLRSEDTAVYYCARSSGYYPEYFQDWGQGTLVTVS
S

[300] SC06-268 VL amino acid sequence (SEQ ID NO: 334)

QSVLTQPPSESVSPGQTASVTCSGHKLGDKYVSWYQQKPGQSPVLLIYQDNRRPSGIPERFI
GSNSGNTATLTISGTQALDEADYYCQAWDSSTAVFGGGTKLTVLG

[301] The SC06-272 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 337) and a light chain variable region (SEQ ID NO: 338) encoded by
the nucleic acid sequence shown in SEQ ID NO: 339 and the amino acid sequence shown in
SEQ ID NO: 340. The VH-locus is VH1 (1-69) and the VL locus is VL2 (V1-3).

[302] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-272 antibody have the following CDR sequences:

SYAIT (HCDRI, SEQ ID NO: 597), GIIGMFGSTNYAQNFQG (HCDR2, SEQ ID NO:
598) and STGYYPAYLHH (HCDR3, SEQ ID NO: 599). The light chain CDRs of the
SC06-272 antibody have the following CDR sequences: TGTSSDVGGYNYVS (LCDRI,
SEQ ID NO: 577), DVSKRPS (LCDR2, SEQ ID NO: 601) and SSYTSSSTHV (LCDR3,
SEQ ID NO: 602).
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[303] SC06-272 nucleotide sequence (SEQ ID NO: 339)
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cagatgcagc tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttctcc agttatgcta tcacctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcggta tgtttggttc aacaaactac 180
gcacagaact tccagggcag agtcacgatt accgcggacg aatccacgag cacagcctac 230
atggagctga gcagcctcag atctgaggac acggccgtgt attactgtgc gagaagtact 300
ggttattacc ctgcatacct ccaccactgg ggccagggca ccctggtcac cgtctcgagc 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgca gtctgccctg 420
actcagcctc gctcagtgtc cgggtctcct ggacagtcag tcaccatctc ctgcactgga 480
accagcagtg atgttggtgg ttataactat gtctcctggt accaacagca cccaggcaaa 540
gcccccaaac tcatgattta tgatgtcagt aagcggccct caggggtccc tgatcgcttc 600
tctggctcca agtctggcaa cacggcctcc ctgaccatct ctgggctcca ggctgaggat 660
gaggctgatt attactgcag ctcatataca agcagcagca ctcatgtctt cggaactggg 720
accaaggtca ccgtcctagg t 741

[304] SC06-272 amino acid sequence (SEQ ID NO: 340)

QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAITWVRQAPGQGLEWMGGIIGMFGSTYAQ
NFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSTGYYPAYLHHWGQGTLVTVS
SGTGGSGGTGSGTGGSTQSALTQPRSVSGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPG
KAPKLMIYDVSKRPSGVPDRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTHVFGTG
TKVTVLG

[305] SC06-272 VH amino acid sequence (SEQ ID NO: 337)

QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAITWVRQAPGQGLEWMGGIIGMFGSTNY
AQNFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSTGYYPAYLHHWGQGTLVTVSS

[306] SC06-272 VL amino acid sequence (SEQ ID NO: 338)

QSALTQPRSVSGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSKRPSGVP
DRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTHVFGTGTKVTVLG

[307] The SC06-296 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 341) and a light chain variable region (SEQ ID NO: 342) encoded by
the nucleic acid sequence shown in SEQ ID NO: 343 and the amino acid sequence shown in
SEQ ID NO: 344. The VH-locus is VH1 (1-2) and the VL locus is VKIII (A27).

[308] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-296 antibody have the following CDR sequences:
SYYMH (HCDRI1, SEQ ID NO: 603), WINPNSGGTNYAQKFQG (HCDR2, SEQ ID NO:
604) and EGKWGPQAAFDI (HCDR3, SEQ ID NO: 605). The light chain CDRs of the
SC06-296 antibody have the following CDR sequences: RASQSVSSSYLA (LCDRI1, SEQ
ID NO: 646), DASSRAT (LCDR2, SEQ ID NO: 607) and QQYGSSLW (LCDR3, SEQ ID
NO: 608).
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[309] SCO06-296 nucleotide sequence (SEQ ID NO:

[310] SCO06-296 amino acid sequence (SEQ ID NO: 344)
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343)
gaggtgcagc tggtggagac cggggctgag gtgaagaagc ctggggcctc agtgaaggtt 60
tcctgcaagg catctggata caccttcacc agctactata tgcactgggt gcgacaggcce 120
cctggacaag ggcttgagtg gatgggatgg atcaacccta acagtggtgg cacaaactat 180
gcacagaagt ttcagggcag ggtcaccatg accagggaca cgtccatcag cacagcctac 240
atggagctga gcaggctgag atctgacgac acggccgtgt attactgtgc gagagagggg 300
aaatggggac ctcaagcggc ttttgatatc tggggccaag ggacaatggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac ggaaattgtg 420
atgacgcagt ctccaggcac cctgtctttg tctccagggg aaagagccac cctctcctgce 480
agggccagtc agagtgttag cagcagctac ttagcctggt accagcagaa acctggccag 540
gctcccaggce tcctcatcta tgatgcatcc agcagggcca ctgacatccec agacaggttce 600
agtggcagtg ggtctgggac agacttcact ctcaccatca gcagactgga gcctgaagat 660
tttgcagtgt attactgtca gcagtatggt agctcacttt ggacgttcgg ccaagggacc 720
~aaggtggaga tcaaacgt 738

EVQLVETGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGWINPNSGGTN

YAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAREGKWGPQAAFDIWGQGTMVTV
SSGTGGSGGTGSGTGGSTEIVMTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAP
RLLIYDASSRATDIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSLWTFGQGTKVEIKR

[311] SCO06-296VH amino acid sequence (SEQ ID NO: 341)
EVQLVETGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGWINPNSGGTN
z;S\SQKFQGRVTMTRDTSlSTAYMELSRLRSDDTAVYYCAREGKWGPQAAFDIWGQGTMVT
[312] SCO06-296 VL amino acid sequence (SEQ ID NO: 342)
EIVMTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYDASSRATDIPDRF
SGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSLWTFGQGTKVEIKR

[313] The SC06-301 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 345) and a light chain variéble region (SEQ ID NO: 346) encoded by
the nucleic acid sequence shown in SEQ ID NO: 347 and the amino acid sequence shown in
SEQ ID NO: 348. The VH-locus is VHI1 (3-23) and the VL locus is VKII (A3).

[314] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-301 antibody have the followihg CDR sequences:
IY AMS (HCDRI, SEQ ID NO: 609), AISSSGDSTYYADSVKG (HCDR2, SEQ ID NO:
610) and AYCYTFDP (HCDR3, SEQ ID NO: 611). The light chain CDRs of the SC06-301
antibody have the following CDR sequences: RSSQSLLHSNGYNYLD (LCDRI, SEQID
NO: 612), LGSNRAS (LCDR2, SEQ ID NO: 613) and MQALQTPL (LCDR3, SEQ ID NO:
614).
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[315] SC06-301 nucleotide sequence (SEQ ID NO: 347)

gaggtgcagc tggtagagtc tgggggaggc ttggtacagc ctggggggtc cctgagactc 60
tcctgtgcag cctctggatt cacctttagc atctatgcca tgagctgggt ccgccaggca 120
ccagggaagg ggctggagtg ggtctcagct attagtagta gtggtgatag cacatactac 180
gcagactccg tgaagggccg gttcaccatc tccagagaca acgccaggaa cacgctgtat 240
ctgcaaatga acagtctgag agccgaggac acggctgtgt attactgtgc gagagcgtat 300
ggctacacgt tcgacccctg gggccaggga accctggtca ccgtctcgag cggtacgggce 360
ggttcaggcg gaaccggcag cggcactggc gggtcgacgg aaattgtgct gactcagtct 420
ccactctcecc tgcccgtcac ccctggagag ccggcctcca tctcecctgcag gtctagtcag 480
agcctcctge atagtaatgg atacaactat ttggattggt acctgcagaa gccagggcag 540
tctccacagc tcctgatcta tttgggttct aatcgggcct ccggggtccc tgacaggttc 600
agtggcagtg gatcaggcac agattttaca ctgaaaatca gcagagtgga ggctgaggat 660
gttggggttt attactgcat gcaagctcta caaactcccc tcactttcgg cggagggacc 720
aaggtggaga tcaaacgt o " 738

[316] SCO06-301 amino acid sequence (SEQ ID NO: 348)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSIYAMSWVRQAPGKGLEWVSAISSSGDSTYYAD
SVKGRFTISRDNARNTLYLQMNSLRAEDTAVYYCARAYGYTFDPWGQGTLVTVSSGTGGSG
GTGSGTGGSTEIVLTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIY
LGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKVEIKR
[317] SCO06-301 VH amino acid sequence (SEQ ID NO: 345)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSIYAMSWVRQAPGKGLEWVSAISSSGDSTYYA
DSVKGRFTISRDNARNTLYLQMNSLRAEDTAVYYCARAYGYTFDPWGQGTLVTVSS

[318] SC06-301 VL amino acid sequence (SEQ ID NO: 346)
EIVLTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQSPQLLIYLGSNRASGV
PDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGGGTKVEIKR

[319] The SC06-307 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 349) and a light chain variable region (SEQ ID NO: 350) encoded by
the nucleic acid sequence shown in SEQ ID NO: 351 and the amino acid sequence shown in
SEQ ID NO: 352. The VH-locus is VH3 (3-21) and the VL locus is VKIII (A27).

[320] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-307 antibody have the following CDR sequences:
SYSMN (HCDRI; SEQ ID NO: 615), SISSSSSYIYYVDSVKG (HCDR2, SEQ ID NO: 616)
and GGGSYGAYEGFDY (HCDR3, SEQ ID NO: 617). The light chain CDRs of the SC06-
307 antibody have the following CDR sequences: RASQRVSSYLA (LCDRI1, SEQ ID NO:
618), GASTRAA (LCDR2, SEQ ID NO: 619) and QQYGRTPLT (LCDR3, SEQ ID NO:
620).
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[321] SC06-307 nucleotide sequence (SEQ ID NO: 351)

caggtccagc tggtgcagtc tgggggaggc ctggtcaagc ctggggggtc cctgagactc 60
tcctgtygcag cctctggatt caccttcagt agctatagca tgaactgggt ccgccaggct 120
ccagggaagg ggctggagtg ggtctcatcc attagtagta gtagtagtta catatactac 180
gtagactcag tgaagggccg attcaccatc tccagagaca acgccaagaa ctcactgtat 240
ctgcaaatga acagcctgag agccgaggac acggctgtgt attactgtgc gagaggtggt 300
gggagctacg gggcctacga aggctttgac tactggggcc agggcaccct ggtcaccgtc 360
tcgagcggta cgggcggttc aggcggaacc ggcagcggca ctggcgggtc gacggaaatt 420
gtgctgactc agtctccagg caccctgtct ttgtctccag gggaaagagc caccctctcc 480
tgcagggcca gtcagcgtgt tagcagctac ttagcctggt accaacagaa acctggccag 540
gctcccaggc tcctcatcta tggtgcatcc accagggccg ctggcatccc agacaggttc 600
agtggcagtg ggtctgggac agacttcact ctcaccatca gcagactgga gcctgaagat 660
tctgcagtgt attactgtca gcagtatggt aggacaccgc tcactttcgg cggagggacc 720
aaggtggaga tcaaacgt 738

[322] SC06-307 amino acid sequence (SEQ ID NO: 352)
QVQLVQSGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSSISSSSSYIYYVD
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARGGGSYGAYEGFDYWGQGTLVTYVSS
GTGGSGGTGSGTGGSTEIVLTQSPGTLSLSPGERATLSCRASQRVSSYLAWYQQKPGQAPRLL
IYGASTRAAGIPDRFSGSGSGTDFTLTISRLEPEDSAVYYCQQYGRTPLTFGGGTKVEIKR
[323] SC06-307 VH amino acid sequence (SEQ ID NO: 349)
QVQLVQSGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWVSSISSSSSYIYYVD
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARGGGSYGAYEGFDYWGQGTLVTVSS
[324] SCO06-307 VL amino acid sequence (SEQ ID NO: 350)

EIVLTQSPGTLSLSPGERATLSCRASQRVSSYLAWYQQKPGQAPRLLIYGASTRAAGIPDRFS
GSGSGTDFTLTISRLEPEDSAVYYCQQYGRTPLTFGGGTKVEIKR

[325] The SC06-310 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 353) and a light chain variable region (SEQ ID NO: 354) encoded by
the nucleic acid sequence shown in SEQ ID NO: 355 and the amino acid sequence shown in
SEQ ID NO: 356. The VH-locus is VH1 (1-69) and the VL locus is VL3 (V2-14).

[326] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-310 antibody have the following CDR sequences:
SYAIS (HCDRI1, SEQ ID NO: 571), GIIPIFGTTKYAPKFQG (HCDR2, SEQ ID NO: 572)
and HMGYQVRETMDYV (HCDR3, SEQ ID NO: 573). The light chain CDRs of the SC06-
310 antibody have the following CDR sequences: GGNNIGSKSVH (LCDRI, SEQ ID NO:
621), DDSDRPS (LCDR2, SEQ ID NO: 622) and QVWDSSSDHAYV (LCDR3, SEQ ID NO:
623).
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[327] SC06-310 nucleotide sequence (SEQ ID NO: 355)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccgce agctatgcta tcagctgggt gcgacaggcec 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacyg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gtcctatgtg 420
ctgactcagc caccctcggt gtcagtggcc ccaggacaga cggccaggat tacctgtggg 480
ggaaacaaca ttggaagtaa aagtgtgcac tggtaccagc agaagccagg ccaggcccct 540
gtgctggtcg tctatgatga tagcgaccgg ccctcaggga tccctgageg attctcectgge 600
tccaactctg ggaacacggc caccctgacc atcagcaggg tcgaagccgg ggatgaggcc 660
gactattact gtcaggtgtg ggatagtagt agtgatcatg ctgtgttcgg aggaggcacc 720
cagctgaccg tcctcggt 738

[328] SC06-310 amino acid sequence (SEQ ID NO: 356)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTSYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVV
YDDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHAVFGGGTQLTVLG
[329] SC06-310 VH amino acid sequence (SEQ ID NO: 353)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYA
PKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS
S

[330] SC06-310 VL amino acid sequence (SEQ ID NO: 354)

SYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSDRPSGIPERFS
GSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHAVFGGGTQLTVLG -

[331] - The SC06-3'14 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 357) and a light chain variable region (SEQ ID NO: 358) encoded by
the nucleic acid sequence shown in SEQ ID NO: 359 and the amino acid sequence shown in
SEQ ID NO: 360. The VH-locus is VHI (1-69) and the VL locus is VL1 (V1-17).

[332] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-314 antibody have the following CDR sequences:
SYAIS (HCDRI1, SEQ ID NO: 571), GIIPIFGTTKYAPKFQG (HCDR2, SEQ ID NO: 572) |
and HMGYQVRETMDY (HCDR3, SEQ ID NO: 573). The light chain CDRs of the SC06-
314 antibody have the following CDR sequences: SGSSSNIGSNYVY (LCDRI, SEQ ID
NO: 624), RDGQRPS (LCDR2, SEQ ID NO: 625) and ATWDDNLSGPV (LCDRB, SEQID
NO: 626).
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[333] SC06-314 nucleotide sequence (SEQ ID NO: 359)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccge agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gtcctatgtg 420
ctgactcagc caccctcagc gtctgggacc cccgggcaga gggtcaccat ctcttgttct 480
ggaagcagct ccaacatcgg aagtaattat gtatactggt accagcagct cccaggcacg 540
gcccccaaac tcctcatcta tagggatggt cagcggccct caggggtccc tgaccgattc 600
tctggctcca agtctggcac ctcagcctcc ctggccatca gtggactccg gtccgatgat 660
gaggctgatt attactgtgc aacatgggat gacaacctga gtggtccagt attcggcgga 720
gggaccaagc tgaccgtcct aggt 744

[334] SC06-314 amino acid sequence (SEQ ID NO: 360)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP

KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTSYVLTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLI
YRDGQRPSGVPDRFSGSKSGTSASLAISGLRSDDEADYYCATWDDNLSGPVFGGGTKLTVLG

[335] SC06-314 VH amino acid sequence (SEQ ID NO: 357)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYA
PKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS
S

[336] SC06-314 VL amino acid sequence (SEQ ID NO: 358)

SYVLTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLIYRDGQRPSGVPDRF
SGSKSGTSASLAISGLRSDDEADYYCATWDDNLSGPVFGGGTKLTVLG

[337) The SC06-323 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 361) and a light chain variable region (SEQ ID NO: 362) encoded by
the nucleic acid sequence shown in SEQ ID NO: 363 and the amino acid sequence shown in
SEQ ID NO: 364. The VH-locus is VH1 (1-69) and the VL locus is VKIII (A27).

[338] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-323 antibody have the following CDR sequences:
SYGIS (HCDRI, SEQ ID NO: 627), DIIGMFGSTNYAQNFQG (HCDR2, SEQ ID NO:
628) and SSGYYPAYLPH (HCDR3, SEQ ID NO: 629). The light chain CDRs of the SC06-
323 antibody have the following CDR sequences: RASQSVSSSYLA (LCDR1, SEQ ID NO:
646), GASSRAT (LCDR2, SEQ ID NO: 631) and QQYGSSPRT (LCDR3, SEQ ID NO:
632).

62

RECTIFIED SHEET (RULE 91)



WO 2011/019932

[339) SC06-323 nucleotide sequence (SEQ ID NO: 363)

PCT/US2010/045346

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc cagggtcctc ggtgaaggtc 60
tcctgtaagg cctctggagg caccttctcc agctatggta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggagac atcatcggta tgtttggttc aacaaactac 180
gcacagaact tccagggcag actcacgatt accgcggacg aatccacgag cacagcctac 240
atggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc gagaagtagt 300
ggttattacc ctgcatacct cccccactgg ggccagggca ccttggtcac cgtctcgagce 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgga aattgtgttg 420
acccagtctc caggcaccct gtctttgtct ccaggggaaa gagccaccct ctcctgcagg 480
gccagtcaga gtgttagcag cagctactta gcctggtacc agcagaaacc tggccaggct 540
cccaggctcc tcatctatgg tgcatccagc agggccactg gcatcccaga caggttcagt 600
ggcagtgggt ctgggacaga cttcactctc accatcagca gactggagcc tgaagatttt 660
gcagtgtatt actgtcagca gtatggtagc tcacccagaa ctttcggcgg agggaccaag 720
gtggagatca aacgt 735

[340] SC06-323 amino acid sequence (SEQ ID NO: 364)
EVQLVESGAEVKKPGSSVKVSCKASGGTFSSYGISWVRQAPGQGLEWMGDIIGMFGSTNYA
QNFQGRLTITADESTSTAYMELSSLRSEDTAVYYCARSSGYYPAYLPHWGQGTLVTVSSGTG
GSGGTGSGTGGSTEIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIY
GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPRTFGGGTKVEIKR

[341} SCO06-323 VH amino aci‘d sequence (SEQ ID NO: 361) .
EVQLVESGAEVKKPGSSVKVSCKASGGTFSSYGISWVRQAPGQGLEWMGDIIGMFGSTNYA
QNFQGRLTITADESTSTAYMELSSLRSEDTAVYYCARSSGYYPAYLPHWGQGTLVTVSS
[342] SCO06-323 VL amino acid sequence (SEQ ID NO: 362)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFS
GSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPRTFGGGTKVEIKR

[343] The SC06-325 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 365) and a light chain variable region (SEQ ID NO: 366) encoded by
the nucleic acid sequence shown in SEQ ID NO: 367 and the amino acid éequence shown in
SEQ ID NO: 368. The VH-locus is VHI (1-69) and the VL locus is VL2 (V1-4).

[344] The amino acids encompassing the CDRs are highlighted in bold in the sequences ‘
below. The heavy chain CDRs of the SC06-325 antibody have the following CDR sequences:
FYSMS (HCDRI1, SEQ ID NO: 633), GHIPMFGTTNYAQKFQG (HCDR2, SEQ ID NO:
634) and GDKGIYYYYMDYV (HCDR3, SEQ ID NO: 635). The light chain CDRs of the
SC06-325 antibody have the following CDR sequences: TGTSSDVGGYNYVS (LCDRI,
SEQ ID NO: 577), EVSNRPS (LCDR2, SEQ ID NO: 578) and SSYTSSSTLV (LCDR3,
SEQ ID NO: 636).
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[345] SC06-325 nucleotide sequence (SEQ ID NO: 367)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc cggggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttcagc ttctattcta tgagctgggt gcgacaggcc 120
cctggacaag gacttgagtg gatgggaggg atcatcccta tgtttggtac aacaaactac 180
gcacagaagt tccagggcag agtcacgatt accgcggtcg aatccacgag cacagcctac 240
atggaggtga gcagcctgag atctgaggac acggccgttt attactgtgc gagaggtgat 300
aagggtatct actactacta catggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gcagtctgcc 420
ctgactcagc ctgcctccgt gtctgggtct cctggacagt cgatcaccat ctcctgcact 480
ggaaccagca gtgacgttgg tggttataac tatgtctcct ggtaccaaca gcacccaggc 540
aaagccccca aactcatgat ttatgaggtc agtaatcggc cctcaggggt ttctaatcgc 600
ttctctggcect ccaagtctgg caacacggcc tccctgacca tctctgggct ccaggctgag 660
gacgaggctg attattactg cagctcatat acaagcagca gcactcttgt cttcggaact 720
gggaccaagg tcaccgtcct aggt 744

[346] SC06-325 amino acid sequence (SEQ ID NO: 368)

EVQLVESGAEVKKPGSSVKVSCKASGGTFSFYSMSWVRQAPGQGLEWMGGIIPMFGTTNYA
QKFQGRVTITAVESTSTAYMEVSSLRSEDTAVYYCARGDKGIYYYYMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTQSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPK
LMIYEVSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTLVFGTGTKVTVL
G

[347] SC06-325 VH amino acid sequence (SEQ ID NO: 365)

EVQLVESGAEVKKPGSSVKVSCKASGGTFSFYSMSWVRQAPGQGLEWMGGIIPMFGTTNY
AQKFQGRVTITAVESTSTAYMEVSSLRSEDTAVYYCARGDKGIYYYYMDVWGKGTTVTVS

S

[348] SC06-325 VL amino acid sequence (SEQ ID NO: 366)

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSNRPSGVSN
RFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTLVFGTGTKVTVLG

[349] The SC06-327 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 369) and a light chain variable region (SEQ ID NO: 370) encoded by
the nucleic acid sequence shown in SEQ ID NO: 371 and the amino acid sequence shown in
SEQ ID NO: 372. The VH-locus is VH1 (1-69) and the VL locus is VL3 (V2-14).

[350] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-327 antibody have the following CDR sequences:
THAIS (SEQ ID NO: 637), GIIAIFGTANYAQKFQG (SEQ ID NO: 638) and
GSGYHISTPFDN (SEQ ID NO: 639). The light chain CDRs of the SC06-327 antibody have
the following CDR sequences: GGNNIGSKGVH (SEQ ID NO: 640), DDSDRPS (SEQ ID
NO: 622) and QVWDSSSDHVYV (SEQ ID NO: 642).
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[351] SC06-327 nucleotide sequence (SEQ ID NO: 371)

gaggtgcagc tggtggagac cggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cctctggagg caccttcagg acccatgcta tcagttgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcgcta tcttcggaac agcaaactac 180
gcacagaagt tccagggcag aatcacgatt accgcggacg aatccacgag tacagcctac 240
atggagctga gcagcctgag atctgaggac acggccgtgt atttctgtgc gagaggcagt 300
ggttatcata tatcgacacc ctttgacaac tggggccagg gaaccctggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gtcctatgtg 420
ctgactcagc caccctcggt gtcagtggcc ccaggacaga cggccaggat tacctgtggg 480
ggaaacaaca ttggaagtaa aggtgtgcac tggtaccagc agaagcctgg ccaggcccct 540
gtgctggtcg tctatgatga tagcgaccgg ccctcaggga tccctgagcg attctctggc 600
tccaactctg ggaacacggc caccctgacc atcagcaggg tcgaagccgg ggatgaggcc 660
gactattact gtcaggtgtg ggatagtagt agtgatcatg tggtattcgg cggagggacc 720
aagctgaccg tcctaggt 738

[352] SC06-327 amino acid sequence (SEQ ID NO: 372)

EVQLVETGAEVKKPGSSVKVSCKASGGTFRTHAISWVRQAPGQGLEWMGGIIAIFGTANYA
QKFQGRITITADESTSTAYMELSSLRSEDTAVYFCARGSGYHISTPFDNWGQGTLVTVSSG
TGGSGGTGSGTGGSTSYVLTQPPSVSVAPGQTARITCGGNNIGSKGVHWYQQKPGQAPVLV
VYDDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHVVFGGGTKLTVL
G

[353]) SC06-327 VH amino acid sequence (SEQ ID NO: 369)

EVQLVETGAEVKKPGSSVKVSCKASGGTFRTHAISWVRQAPGQGLEWMGGIIAIFGTANYA
QKFQGRITITADESTSTAYMELSSLRSEDTAVYFCARGSGYHISTPFDNWGQGTLVTVSS

[354] SC06-327 VL amino acid sequence (SEQ ID NO: 370)

SYVLTQPPSVSVAPGQTARITCGGNNIGSKGVHWYQQKPGQAPVLVVYDDSDRPSGIPERFS
GSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHVVFGGGTKLTVLG

[355] The SC06-328 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 373) and a light chain variable region (SEQ ID NO: 374) encoded by
the nucleic acid sequence shown in SEQ ID NO: 375 and the amino acid sequence shown in
SEQ ID NO: 376. The VH-locus is VH1 (1-69) and the VL locus is VKIII (A27).

[356] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-328 antibody have the following CDR sequences:
GYAIS (HCDRI, SEQ ID NO: 643), GIIPIFGTTNYAQKFQG (HCDR2, SEQ ID NO: 644)
and VKDGYCTLTSCPVGWYFDL (HCDR3, SEQ ID NO: 645). The light chain CDRs of
the SC06-328 antibody have the following CDR sequences: RASQSVSSSYLA (LCDRI1,
SEQ ID NO: 646), GASSRAT (LCDR2, SEQ ID NO: 631) and QQYGSSLT (LCDR3, SEQ
ID NO: 648).
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[357] SC06-328 nucleotide sequence (SEQ ID NO: 375)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggaca catcttcagc ggctatgcaa tcagttgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcccta tctttggtac aacaaactac - 180
gcacagaagt tccagggcag agtcacgatt accgcggacc aatccacgag cacagcctac 240
atggacctga gcaacttgag atctgaggac acggccgtct attactgtgc gagagtgaaa 300
gatggatatt gtactcttac cagctgccct gtcggctggt acttcgatct ctggggccgt 360
ggcaccctgg tcactgtctc gagcggtacg ggcggttcag gcggaaccgg cagcggcact 420
ggcgggtcga cggaaattgt gatgacgcag tctccaggca ccctgtcttt gtctccaggg 480
gaaagagcca ccctctcgtg cagggccagt cagagtgtta gcagcagcta cttagcctgg 540
taccagcaga aacctggcca ggctcccagg ctcctcatct ttggtgectc cagcagggcc 600
actggcatcc cagacaggtt cagtggcagt gggtctggga cagacttcac tctcaccatc 660
agcagactgg agcctgaaga ttttgcagtg tattactgtc agcagtatgg tagctcactc 720
actttcggcg gagggaccaa gctggagatc aaacgt 756

[358] SC06-328 amino acid sequence (SEQ ID NO: 376)

EVALVESGAEVKKPGSSVKVSCKASGHlFSGYAISWVRQAPGQGLEWMGGllPlFGTTNYAQ

KFQGRVTITADQSTSTAYMDLSNLRSEDTAVYYCARVKDGYCTLTSCPVGWYFDLWGRGTL
VTVSSGTGGSGGTGSGTGGSTEIVMTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQ

QKPGQAPRLLIFGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSLT

FGGGTKLEIKR

[359] SCO06-328 VH ammo acid sequence (SEQ ID NO: 373)
EVALVESGAEVKKPGSSVKVSCKASGH[FSGYAISWVRQAPGQGLEWMGGIIP[FGTTNYA
QKFQGRVTITADQSTSTAYMDLSNLRSEDTAVYYCARVKDGYCTLTSCPVCWYFDLWGR
GTLVTVSS

[360] SC06-328 VL amino acid sequence (SEQ ID NO: 374)
EIVMTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIFGASSRATG
IPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSLTFGGGTKLEIKR

[361] The SC06-329 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 377) and a light chain variable region (SEQ ID NO: 378) encoded by
the nucleic acid sequence shown in SEQ ID NO: 379 and the amino acid sequence shown in
SEQ ID NO: 380. The VH-locus is VH1 (1-69) and the VL locus is VKIII (A27).

[362] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-329 antibody have the following CDR sequences:
SNSIS (HCDRI1, SEQ ID NO: 649), GIFALFGTTDYAQKFQG (HCDR2, SEQ ID NO: 650)
and GSGYTTRNYFDY (HCDR3, SEQ ID NO: 651). The light chain CDRs of the SC06-
329 antibody have the following CDR sequences: RASQSVSSNYLG (LCDRI1, SEQ ID NO:
652), GASSRAS (LCDR2, SEQ ID NO: 653) and QQYGSSPLT (LCDR3, SEQ ID NO:
654).
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[363] SC06-329 nucleotide sequence (SEQ ID NO: 379)

gaggtccagc tggtacagtc tggggctgag gttaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg catcttcaga agcaattcta tcagttgggt gcgacaggcc 120
cctgggcaag ggcttgagtg gatgggaggg atcttcgctc ttttcggaac aacagactac 180
gcgcagaagt tccagggcag agtcacgatt accgcggacg aatcttcgac cacagtctac 240
ctggagctga gtagcctgac atctgaggac acggccgttt attactgtgc gagaggcagt 300
ggctacacca cacgcaacta ctttgactac tggggccagg gcaccctggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac ggaaattgtg 420
ctgactcagt ctccaggcac cctgtctttg tctccagggg aaagagccac actctcctgc 480
agggccagtc agagtgttag cagcaactac ttaggctggt accagcagaa acctggccag 540
gctcccaggc tcctgatcta tggtgcatcc agcagggcca gtggcatccc agacaggttc 600
agtggcggtg ggtctgggac agacttcact ctcaccatca gcagactgga gcctgaagat 660
tttgcagtgt attactgtca gcagtatggt agctcacccc tcactttecgg cggagggacc 720
aaggtggaga 738

tcaaacgt

[364] SCO06-329 amino acid sequence (SEQ ID NO: 380)
EVQLVQSGAEVKKPGSSVKVSCKASGGIFRSNSISWVRQAPGQGLEWMGG[FALFCTTDYAQ
KFQGRVTITADESSTTVYLELSSLTSEDTAVYYCARGSGYTTRNYFDYWGQGTLVTVSSGTG
GSGGTGSGTGGSTEIVLTQSPGTLSLSPGERATLSCRASQSVSSNYLGWTQQKPGQAPRLLIY
GASSRASGIPDRFSGGGSGTDFTLTISRLEPEDFAVYYCQQYGSSPLTFGGGTKVEIKR

[365] SC06-329 VH amino acid sequence (SEQ ID NO: 377)
EVQLVQSGAEVKKPGSSVKVSCKASGGIFRSNSISWVRQAPGQGLEWMGGIFALFGTTDYA
QKFQGRVTITADESSTTVYLELSSLTSEDTAVYYCARGSGYTTRNYFDYWGQGTLVTVSS
[366] SC06-329 VL amino acid sequence (SEQ ID NO: 378)
EIVLTQSPGTLSLSPGERATLSCRASQSVSSNYLGWTQQKPGQAPRLLIYGASSRASGIPDRFS
GGGSGTDFTLTISRLEPEDFAVYYCQQYGSSPLTFGGGTKVEIKR

[367] The SC06-331 HA-specific single-chain Fv antibody includes a heavy chain variable
‘region (SEQ ID NO: 381) and a light chain variable region (SEQ ID NO: 382) encoded by
the nucleic acid sequence shown in SEQ ID NO: 383 and the amino acid sequence shown in
SEQ ID NO: 384. The VH-locus is VHI (1-69) and the VL locus is VL3 (V2;14)_.

[368] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-331antibody have the following CDR sequences:
SYAIS (HCDRI, SEQ ID NO: 571), GHIGMFGTANYAQKFQG (HCDR2, SEQ ID NO:
655) and GNYYYESSLDY (HCDR3, SEQ ID NO: 656). The light chain CDRs of the
SC06-331 antibody have the following CDR sequences: GGNNIGSKSVH (LCDRI1, SEQID
NO: 621), DDSDRPS (LCDR2, SEQ ID NO: 622) and QVWDSSSDH (LCDR3, SEQ ID
NO: 657). ‘ '
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gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttcagc agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcggta tgttcggtac agcaaactac 180
gcacagaagt tccagggcag agtcacgatt accgcggacg aatttacgag cacagcctac 240
atggagctga gcagcctgag atctgaggac acggccgtgt attactgtgc gagaggaaat © 300
tattactatg agagtagtct cgactactgg ggccagggaa ccctggtcac cgtctcgagce 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgca gtctgtcgtg 420
acgcagccgcec cctcggtgtc agtggcccca ggacagacgg ccaggattac ctgtggggga 480
aacaacattg gaagtaaaag ‘tgtgcactgg taccagcaga agccaggcca ggcccctgtg 540
ctggtcgtct atgatgatag cgaccggccc tcagggatcc ctgagcgatt ctctggctcc 600
aactctggga acacggccac cctgaccatc agcagggtcg aagccgggga tgaggccgac 660
tattactgtc aggtgtggga tagtagtagt gatcattatg tcttcggaac tgggaccaag 720
gtcaccgtcc taggt 735
[370] SCO06-331 amino acid sequence (SEQ ID NO: 384)

EVQLVESGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIGMFGTANYA
QKFQGRVTITADEFTSTAYMELSSLRSEDTAVYYCARGNYYYESSLDYWGQGTLVTVSSGT
GGSGGTGSGTGGSTQSVVTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVV
YDDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHY VFGTGTKVTVLG
[371] SCO06-331 VH amino acid sequence (SEQ ID NO: 381)

EVQLVESGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIGMFGTANY
AQKFQGRVTITADEFTSTAYMELSSLRSEDTAVYYCARGNYYYESSLDYWGQGTLVTVSS
[372] SCO06-331 VL amino acid sequence (SEQ ID NO: 382)

QSVVTQPPSVSVAPGQTARlTCGGNNlGSKSVHWYQQKPGQAPVLVVYDDSDRPSG [PERFS
GSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTKVTVLG

[373] The SC06-332 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 385) aﬁd a light chain variable region (SEQ ID NO: 386) encoded by
the nucleic acid sequence shown in SEQ ID NO: 387 and the amino acid sequence shown in
SEQID NO: 388. The VH-locus is VHI (1-69) and the VL locus is VKI (A20).

[374] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-332 antibody have the following CDR sequences:
NFAIN (HCDRI1, SEQ ID NO: 658), GIIAVFGTTKYAHKFQG (HCDR2, SEQ ID NO:
659) and GPHYYSSYMDYV (HCDR3, SEQ ID NO: 660). The light chain CDRs of the
SC06-332 antibody have the following CDR sequences: RASQG[STYLA (LCDRI1,SEQID
NO: 661), AASTLQS (LCDR2, SEQID NO: 662) and QKYNSAPS (LCDR3, SEQ ID NO:
663).
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[375] SC06-332 nucleotide sequence (SEQ ID NO: 387)

caggtgcagc tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtaaaggtc 60
tcctgcaagg cttctggagg ccccttccge aattttgcta tcaactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcgctg tctttgggac gacaaagtac 180
gcacataagt tccagggcag agtcaccatc accgcggacg actccacaaa tacagcttac 240
atggagctgg gcagcctgaa atctgaggac acggccgtgt attactgtgc gagaggtccc 300
cactactact cctcctacat ggacgtctgg ggcgaaggga ccacggtcac cgtctcgagc 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgga catccagttg 420
acccagtctc catcctccct gtctgcatct gtaggagaca gagtcaccat cacttgccgg 480
gcgagtcagg gcattagcac ttatttagcc tggtatcagc agaaacccgg gaaagttcct 540
aaactcctga tctatgctgc atccactttg caatcagggg tcccatctcg gttcagtggc 600
agtggatctg ggacagattt cactctcacc atcagcagcc tgcagcctga agatgttgca 660
acttattact gtcaaaagta taacagtgcc ccttctttcg gccctgggac caaagtggat 720
atcaaacgt 729

[376] SC06-332 amino acid sequence (SEQ ID NO: 388)

QVQLVQSGAEVKKPGSSVKVSCKASGGPFRNFAINWVRQAPGQGLEWMGGIIAVFGTTKYA
HKFQGRVTITADDSTNTAYMELGSLKSEDTAVYYCARGPHYYSSYMDVWGEGTTVTVSSGT
GGDGGTGSGTGGSTDIQLTQSPSSLSASVGDRVTITCRASQGISTYLAWYQQKPGKVPKLLIY
AASTLQSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYCQKYNSAPSFGPGTKVDIKR

[377] SC06-332 VH amino acid sequence (SEQ ID NO: 385)
QVQLVQSGAEVKKPGSSVKVSCKASGGPFRNFAINWVRQAPGQGLEWMGGIIAVFGTTKY
AHKFQGRVTITADDSTNTAYMELGSLKSEDTAVYYCARGPHYYSSYMDVWGEGTTVTVSS

[378] SC06-332 VL amino acid sequence (SEQ ID NO: 386)

DIQLTQSPSSLSASVGDRVTITCRASQGISTYLAWYQQKPGKVPKLLIYAASTLQSGVPSRFS
GSGSGTDFTLTISSLQPEDVATYYCQKYNSAPSFGPGTKVDIKR

[379] The SC06-334 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 389) and a light chain variable region (SEQ ID NO: 390) encoded by
the nucleic acid sequence shown in SEQ ID NO: 391 and the amino acid sequence shown in
SEQ ID NO: 392. The VH-locus is VH1 (1-69) and the VL locus is VL3 (V2-14).

[380] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-334 antibody have the following CDR sequences:
SNAVS (HCDRI, SEQ ID NO: 664), GILGVFGSPSYAQKFQG (HCDR2, SEQ ID NO:
665) and GPTYYYSYMDV (HCDR3, SEQ ID NO: 666). The light chain CDRs of the
SC06-334 antibody have the following CDR sequences: GGNNIGRNSVH (LCDR1, SEQ ID
NO: 667), DDSDRPS (LCDR2, SEQ ID NO: 622) and QVWHSSSDHYV (LCDR3, SEQ ID

NO: 669).
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[381] SC06-334 nucleotide sequence (SEQ ID NO: 391)

gaggtgcagc tggtggagac tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
ccctgcaaat cttctggaag ccccttcagg agtaatgctg tcagctgggt gcgacaggcc 120
cccggacaag ggcttgagtg ggtgggagga atcctcggtg tctttggttc accaagctac 180
gcacagaagt tccagggcag agtcacgatt accgcggacg aatccaccaa cacagtccac 240
atggagctga gaggtttgag atctgaggac acggccgtgt attattgtgc gagaggtcct 300
acctactact actcctacat ggacgtctgg ggcaaaggga ccacggtcac cgtctcgagc 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgtc ctatgtgctg 420
actcagccac cctcggagtc agtggcccca ggacagacgg ccaggattac ctgtggggga 480
aataacattg gaagaaatag tgtgcactgg tatcagcaga agccaggcca ggcccctgtg 540
ctggtcgtgt atgatgatag cgaccggccc tcagggatcc ctgagcgatt ttctggctcc 600
aagtctggga acacggccac cctgattatc agcagggtcg aagtcgggga tgaggccgac 660
tactactgtc aggtgtggca tagtagtagt gatcattatg tcttcggaac tgggaccaag 720
gtcaccgtcc taggt 735

(382] SC06-334 amino acid sequence (SEQ ID NO: 392)

EVALVETGAEVKKPGSSVKVPCKSSGSPFRSNAVSWVRQAPGQGLEWVGGILGVFGSPSYA
QKFQGRVTITADESTNTVHMELRGLRSEDTAVYYCARGPTYYYSYMDVWGKGTTVTVSSG
TGGSGGTGSGTGGSTSYVLTQPPSESVAPGQTARITCGGNNIGRNSVHWYQQKPGQAPVLVV
YDDSDRPSGIPERFSGSKSGNTATLIISRVEVGDEADYYCQVWHSSSDHYVFGTGTKVTVLG

[383] SC06-334 VH amino acid sequence (SEQ ID NO: 389)

EVALVETGAEVKKPGSSVKVPCKSSGSPFRSNAVSWVRQAPGQGLEWVGGILGVFGSPSYA
QKFQGRVTITADESTNTVHMELRGLRSEDTAVYYCARGPTYYYSYMDVWGKGTTVTVSS

[384] SC06-334 VL amino acid sequence (SEQ ID NO: 390)

SYVLTQPPSESVAPGQTARITCGGNNIGRNSVHWYQQKPGQAPVLVVYDDSDRPSGIPERFS
GSKSGNTATLIISRVEVGDEADYYCQVWHSSSDHYVFGTGTKVTVLG

[385] The SC06-336 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 393) and a light chain variable region (SEQ ID NO: 394) encoded by
the nucleic acid sequence shown in SEQ ID NO: 395 and the amino acid sequence shown in
SEQID NO: 396. The VH-locus is VH1 (1-69) and the VL locus is VKIII (A27).

[386] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-336 antibody have the following CDR sequences:
SYAIS (HCDR1, SEQ ID NO: 670), GIFGMFGTANYAQKFQG (HCDR2, SEQ ID NO:
671) and SSGYYPQYFQD (HCDR3, SEQ ID NO: 672). The light chain CDRs of the SC06-
336 antibody have the following CDR sequences: RASQSVSSSYLA (LCDRI1, SEQ ID NO:
646), GASSRAT (LCDR2, SEQ ID NO: 631) and QQYGSSSLT (LCDR3, SEQ ID NO:
308).
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cagatgcagc tggtacaatc tggagctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttcagc agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcttcggta tgtttgggac agcaaactac 180
gcgcagaagt tccagggcag agtcacgatt accgcggacg aattcacgag cgcggcctac 240
atggagctga gcagcctggg atctgaggac acggccatgt attactgtgc gaggtctagt 300
ggttattacc cccaatactt ccaggactgg ggccagggca ccctggtcac cgtctcgagc 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgga aattgtgatg 420
acacagtctc caggcaccct gtctttgtct ccagggcaaa gagccaccct ctcctgcagg 480
gccagtcaga gtgttagcag cagctactta gcctggtacc agcagaaacc tggccaggct 540
cccagactcc tcatgtatgg tgcatccagc agggccactg gcatcccaga caggttcagt 600
ggcagtgggt ctgggacaga cttcactctc accatcagca gactggagcc tgaagatttt 660
gcagtgtatt actgtcagca gtatggtagc tcatcgctca ctttcggcgg agggaccaag 720
ctggagatca aacgt 735

[388] SC06-336 amino acid sequence (SEQ ID NO: 396)

QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIFGMFGTANY
AQKFQGRVTITADEFTSAAYMELSSLGSEDTAMYYCARSSGYYPQYFQDWGQGTLVTVSSG
TGGSGGTGSGTGGSTEIVMTQSPGTLSLSPGQRATLSCRASQSVSSSYLAWYQQKPGQAPRL
LMYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSSLTFGGGTKLEIKR

[389] SC06-336 VH amino acid sequence (SEQ ID NO: 393)
QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIFGMFGTAN
YAQKFQGRVTITADEFTSAAYMELSSLGSEDTAMYYCARSSGYYPQYFQDWGQGTLVTVS
S

[390] SC06-336 VL amino acid sequence (SEQ ID NO: 394)

EIVMTQSPGTLSLSPGQRATLSCRASQSVSSSYLAWYQQKPGQAPRLLMYGASSRATGIPDR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSSLTFGGGTKLEIKR

[391] The SC06-339 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 397) and a light chain variable region (SEQ ID NO: 398) encoded by
the nucleic acid sequence shown in SEQ ID NO: 399 and the amino acid sequence shown in
SEQ ID NO: 400. The VH-locus is VH1 (1-69) and the VL locus is VL3 (V2-14).

[392] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-339 antibody have the following CDR sequences:
SYAIS (HCDR1, SEQ ID NO: 303), GIIAIFHTPKYAQKFQG (HCDR2, SEQ ID NO: 306)
and GSTYDFSSGLDY (HCDR3, SEQ ID NO: 725). The light chain CDRs of the SC06-339
antibody have the following CDR sequences: GGNNIGSKSVH (LCDRI1, SEQ ID NO: 621),
DDSDRPS (LCDR2, SEQ ID NO: 622) and QVWDSSSDHVYV (LCDR3, SEQ ID NO: 642).
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[393] SC06-339 nucleotide sequence (SEQ ID NO: 399)

gaggtgcagc tggtggagtc cggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg catcttcaac agttatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggc atcatcgcta tctttcatac accaaagtac 180
gcacagaagt tccagggcag agtcacgatt accgcggacg aatccacgaa cacagcctac 240
atggaactga gaagcctgaa atctgaggac acggccctgt attactgtgc gagagggtcc 300
acttacgatt tttcgagtgg ccttgactac tggggccagg gaaccctggt caccgtctcg 360
agcggtacgg gcggttcagg cggaaccggc agcggcactg gcgggtcgac gcaggcaggg 420
ctgactcagc caccctcggt gtcagtggcc ccaggacaga cggccaggat tacctgtggg 480
ggaaacaaca ttggaagtaa aagtgtgcac tggtaccagc agaagccagg ccaggcccct 540
gtcctagtcg tctatgatga tagcgaccgg ccctcaggga tccctgagcg attctctggce 600
tccaactctg ggaacacggc caccctgacc atcagcaggg tcgaagccgg ggatgaggcc 660
gactattact gtcaggtgtg ggatagtagt agtgatcatg tggtattcgg cggagggacc 720
aagctgaccg tcctaggt 738

[394] SC06-339 amino acid sequence (SEQ ID NO: 400)

EVQLVESGAEVKKPGSSVKVSCKASGGIFNSYAISWVRQAPGQGLEWMGGIIAIFHTPKYAQ
KFQGRVTITADESTNTAYMELRSLKSEDTALYYCARGSTYDFSSGLDYWGQGTLVTVSSGTG
GSGGTGSGTGGSTQAGLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVY
DDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHVVFGGGTKLTVLG

[395] SC06-339 VH amino acid sequence (SEQ ID NO: 397)

EVQLVESGAEVKKPGSSVKVSCKASGGIFNSYAISWVRQAPGQGLEWMGGIIAIFHTPKYA
QKFQGRVTITADESTNTAYMELRSLKSEDTALYYCARGSTYDFSSGLDYWGQGTLVTVSS

[396] SC06-339 VL amino acid sequence (SEQ ID NO: 398)

QAGLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSDRPSGIPERFS
GSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHVVFGGGTKLTVLG

[397] The SC06-342 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 401) and a light chain variable region (SEQ ID NO: 402) encoded by
the nucleic acid sequence shown in SEQ ID NO: 403 and the amino acid sequence shown in
SEQ ID NO: 404. The VH-locus is VH1 (1-69) and the VL locus is VKIV (B3).

[398] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-342 antibody have the following CDR sequences:
SYAIS (HCDR1, SEQ ID NO: 251), GVIPIFRTANYAQNFQG (HCDR2, SEQ ID NO: 249)
and LNYHDSGTYYNAPRGWFDP (HCDR3, SEQ ID NO: 246). The light chain CDRs of
the SC06-342 antibody have the following CDR sequences: KSSQSILNSSNNKNYLA
(LCDR1, SEQ ID NO: 245), WASTRES (LCDR2, SEQ ID NO: 570) and QQYYSSPPT
(LCDR3, SEQ ID NO: 250).
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[399] SC06-342 nucleotide sequence (SEQ ID NO: 403)
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caggtccagc tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg cttcttcagc agctatgcta tcagctgggt gcgccaggcece 120
cctggacaag gacttgagtg gatggggggg gtcatcccta tctttcgtac agcaaactac 180
gcacagaact tccagggcag agtcaccatt accgcggacg aattcacatc gtatatggag 240
ctgagcagcc tgagatctga cgacacggcc gtgtattact gtgcgaggtt gaattaccat 300
gattcgggga cttattataa cgccccccgg ggctggttcg acccctgggg ccagggaacc 360
ctggtcaccg tctcgagcgg tacgggcggt tcaggcggaa ccggcagcgg cactggcggg 420
tcgacggaca tccagatgac ccagtctcca gactccctgg ctgtgtctct gggcgagaag 480
gccaccatca actgcaagtc cagccagagt attttaaaca gctccaacaa taagaactac 540
ttagcttggt accagcagaa accaggacag cctcctaagc tgctcattta ctgggcatct 600
acccgggaat ccggggtccc tgaccgattc agtggcagcg ggtctgggac agatttcact 660
ctcaccatca gcagcctgca ggctgaagat gtggcagttt attactgtca gcaatattat 720
agtagtccgc cgacgttcgg ccaagggacc aaggtggaaa tcaaacgt 768

[400] SCO06-342 amino acid sequence (SEQ ID NO: 404)

QVQLVQSGAEVKKPGSSVKVSCKASGGFFSSYAISWVRQAPGQGLEWMGGVIPIFRTANYA

QNFQGRVTITADEFTSYMELSSLRSDDTAVYYCARLNYHDSGTYYNAPRGWFDPWGQGTLV

TVSSGTGGSGGTGSGTGGSTDIQMTQSPDSLAVSLGEKATINCKSSQSILNSSNNKNYLAWYQ

QKPGQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSSPPTFGQ
- GTKVEIKR

[401] SCO06-342 VH amino acid sequence (SEQ ID NO: 401)

QVQLVQSGAEVKKPGSSVKVSCKASGGFFSSYAISWVRQAPGQGLEWMGGVIPIFRTANYA
QNFQGRVTITADEFTSYMELSSLRSDDTAVYYCARLNYHDSGTYYNAPRGWFDPWGQGT
LVTVSS '

[402] .SC06-342 VL amino acid sequence (SEQ ID NO: 402)
DIQMTQSPDSLAVSLGEKATINCKSSQSILNSSNNKNYLAWYQQKPGQPPKLLIYWASTRES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSSPPTFGQGTKVEIKR

[403] The SC06-343 HA-specific single-chain Fv antibody includes a heavy chain variable’
region (SEQ ID NO: 405) and a light chain variable region (SEQ ID NO: 406) encoded by
the nucleic acid sequence shown in SEQ ID NO: 407 and the amino acid sequence shown in
SEQ ID NO: 408. The VH-locus is VH1 (1-69) and the VL locus.is VL3 (V2-14).

[404] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-343 antibody have the following CDR sequences:
YYAMS (HCDRI1, SEQ ID NO: 242), GISPMFGTTTYAQKFQG (HCDR2, SEQ ID NO:
307) and SSNYYDSVYDY (HCDR3, SEQ ID NO: 290). The light chain CDRs of the
SC06-343 antibody have the following CDR sequences: GGHNIGSNSVH (LCDR1, SEQ ID
NO: 224), DNSDRPS (LCDR2, SEQ ID NO: 223) and QVWGSSSDH (LCDR3, SEQ ID
NO: 227).

[405] SC06-343 nucleotide sequence (SEQ ID NO: 407)

caggtccagc tggtgcagtc tggagctgag gtgaagaagc ctgggtcctc ggtgaaggtc
tcctgcaagg cttctggagt caccttcagt tactatgcta tgagctgggt gcgacaggcc
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cctggacaag ggcttgagtg gatgggagga atcagcccta tgtttgggac aacaacctac 180
gcacagaagt tccagggcag agtcacgatt actgcggacg actccacgag tacagcctac 240
atggaggtga ggagcctgag atctgaggac acggccgtgt attactgtgc gagatcttcg 300
aattactatg atagtgtata tgactactgg ggccagggaa ccctggtcac cgtctcgage 360
ggtacgggcg gttcaggcgg aaccggcagc ggcactggcg ggtcgacgca gtctgtcgtg 420
acgcagccgc cctcggagtc agtggcccca ggacagacgg ccaggattac ctgtggggga 480
cataacattg gaagtaatag tgtgcactgg taccagcaga agccaggcca ggcccctgtg 540
ctggtcgtgt atgataatag cgaccggccc tcagggatcc ctgagcgatt ctctggctcc 600
aactctggga acacggccac cctgaccatc agcagggtcg aagccgggga tgaggccgac 660
tattactgtc aggtgtgggg tagtagtagt gaccattatg tcttcggaac tgggaccaag 720
gtcaccgtcc taggt 735

[406] SCO06-343 amino acid sequence (SEQ I]j NO: 408)

QVQLVQSGAEVKKPGSSVKVSCKASGVTFSYYAMSWVRQAPGQGLEWMGGISPMFGTTTY
AQKFQGRVTITADDSTSTAYMEVRSLRSEDTAVYYCARSSNYYDSVYDYWGQGTLVTVSSG
TGGSGGTGSGTGGSTQSVVTQPPSESVAPGQTARITCGGHNIGSNSVHWYQQKPGQAPVLVV
YDNSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWGSSSDHYVFGTGTKVTVLG
[407] SCO06-343 VH amino acid sequence (SEQ ID NO: 405)

. QVQLVQSGAEVKKPGSSVKVSCKASGVTFSYYAMSWVRQAPGQGLEWMGGISPMFGTTT
;’AQKFQG RVTITADDSTSTAYMEVRSLRSEDTAVYYCARSSNYYDSVYDYWGQGTLVTVS
[408] SC06-343 VL amino acid sequence (SEQ ID NO: 406)
QSVVTQPPSESVAPGQTARITCGGHNlGSNSVHWYQQKPGQAPVLVVYDNSDRPSGlPERFS
GSNSGNTATLTISRVEAGDEADYYCQVWGSSSDHYVFGTGTKVTVLG
[409] The SC06-344 HA-specific single-chain Fv antibody includes a heavy chain variable
region (SEQ ID NO: 409) and a light chain variable region (SEQ ID NO: 410) encoded b.y
the nucleic acid sequence shown in SEQ ID NO: 411 and the amino acid sequence shown in
SEQ ID NO: 412. The VH-locus is VH1 (1-69) and the.VL locus is VL1 (V1-13).

[410] The amino acids encompassing the CDRs are highlighted in bold in the sequences
below. The heavy chain CDRs of the SC06-344 antibody have the following CDR sequences:
NYAMS (HCDRI, SEQ ID NO: 222), GIIAIFGTPKYAQKFQG (HCDR2, SEQ ID NO:
221) and IPHYNFGSGSYFDY (HCDR3, SEQ ID NO: 220). The light chain CDRs of the
SC06-344 antibody have the following CDR sequences: TGSSSNIGAGYDVH (LCDRI1,
SEQ ID NO: 219),' GNSNRPS (LCDR2, SEQ ID NO: 231) and GTWDSSLSAYYV (LCDR3,
SEQ ID NO: 280). |
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[411] SC06-344 nucleotide sequence (SEQ ID NO: 411)

caggtgcagc tggtgcagtc tggggctgag gtgaagaagc ctgggtccte ggtgagagtc 60
tcctgcaagg cttctggaag catcttcaga aactatgcta tgagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcgcta tttttgggac accaaagtac 180
¢gcacagaagt tccagggcag agtcacgatt accgcggacg aatcgacgag cactgtctac 240
atggaactga gcggactgag atctgaggac acggccatgt attactgtgc gaggattccc 300
Cactataatt ttggttcggg gagttatttc gactactggg gccagggaac cctggtcacc 360
gtctcgagcg gtacgggcgg ttcaggcgga accggcagcg gcactggcegg gtcgacgact 420
gtgttgacac agccgccctc agtgtctggg gccccagggc agagggtcac catctcctgce 480
actgggagca gctccaacat -cggggcaggt tatgatgtac actggtacca gcagcttcca 540
~ggaacagccc ccaaactcct catctatggt aacagcaatc ggccctcagg ggtccctgac 600
cgattctctg gctccaagtc tggcacgtca gccaccctgg gcatcaccgg actccagact 660
ggggacgagg ccgattatta ctgcggaaca tgggatagca gcctgagtgc ttatgtcttc 720
ggaactggga ccaaggtcac cgtcctaggt 750

QVQLVQSGAEVKKPGSSVRVSCKASGSIFRNYAMSWVRQAPGQGLEWMGGIIAIFGTPKYA

QKFQGRVTITADESTSTVYMELSGLRSEDTAMYYCARIPHYNFGSGSYFDYWGQGTLVTVSS
GTGGSGGTGSGTGGSTTVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPK

LLIYGNSNRPSGVPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTKVT

VLG

[413] SC06-344 VH amino acid sequence (SEQ ID NO: 409)

.QVQLVQSGAEVKKPGSSVRVSCKASGSIFRNYAMSWVRQAPGQGLEWMGGIIAIFGTPKY
AQKFQGRVTITADESTSTVYMELSGLRSEDTAMYYCARIPHYNFGSGSYFDYWGQGTLVT
VSS

[414] SC06-344 VL amino acid sequence (SEQ ID NO: 410)

TVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGNSNRPSGVPDR
FSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTKVTVLG

IgG HA Antibodies

[415] The CR6141 HA-specific IgG antibody includes a heavy éhain variable region (SEQ
ID NO: 199) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 279 and
the heavy chain amino acid sequence shown in SEQ ID NO: 413. The CR6141 HA-specific
IgG antibody also includes a light chain variable region (SEQ ID NO: 414) encoded by the
light chain nucleotide sequence shown in SEQ ID NO: 415 and the light chain amino acid
sequence shown in SEQ ID NO: 416.
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[416] CRé6141 Heavy Chain nucleotide sequence (SEQ ID NO: 279)

gaggtccagc
tcctgcaagg
cctggacaag
gcacagaagt
atggagctga
tccctggacg
cccagcgtgt
ggctgcctgg
ttgaccagcg
agcagcgtgg
aaccacaagc
acccacacct
ttccccecceccca
gtggtggacg
gaggtgcaca
gtgagcgtgc
gtgagcaaca
ccccgggage
gtgtccctca
agcaacggcc
agcttcttcc
trcagctgca
ctgagccccg

[417] CRé6141 Heavy Chain amino acid séquence (SEQ ID NO:

tggtgcagtc
cttctgggta
ggcttgagtg
tccagggcag
gcagcctgag
tctggggcca
tcccecctgge
tgaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gccccccectg
agcccaagga
tgagccacga
acgccaagac
tcaccgtgct
aggccctgcc
cccaggtgta
cctgtctggt
agcccgagaa
tgtacagcaa
gcgtgatgca
gcaag

tggggctgag
caccttcacc
gatgggatgg
agtcacgatt
atctgaagac
agggaccacg
ccccagcagce
cttccccgag
cttccccgece
cagcagcagc
caaggtggac
ccectgccccee
caccctcatg
ggaccccgag
caagccccgg
gcaccaggac
tgcccccatce
caccctgccc
gaagggcttc
caactacaag
gctcaccgtg
cgaggccctg

gtgaagaagc
ggctactatg
atcagcgctt
accgcggaca
acggctgtgt
gtcaccgtct
aagagcacca
cccgtgaccg
gtgctgcaga
ctgggcaccc
aaacgcgtgg
gagctgctgg
atcagccgga
gtgaagttca
gaggagcagt
tggctgaacg
gagaagacca
cccagccggg
taccccagcg
accacccccce.
gacaagagcc
cacaaccact

ctggggcctc
tgtactgggt
acaatggtaa
aatccacgag
attactgtgc
cgagtgctag
gcggcggceac
tgagctggaa
gcagcggcct
agacctacat
agcccaagag
gcggaccctc
cccccgaggt
actggtacgt
acaacagcac
gcaaggagta
tcagcaaggc
aggagatgac
acatcgccgt
ctgtgctgga
ggtggcagca
acacccagaa

agtgaaggtc
gcgacaggcc
cacaaactat
cacagcctac
gagaagtaga
caccaagggc
agccgccctg
cagcggcgcc
gtacagcctg
ctgcaacgtg
ctgcgacaag
cgtgttcctg

gacctgcgtg

ggacggcgtg
ctaccgggtg
caagtgcaag
caagggccag
caagaaccag
ggagtgggag
cagcgacggc
gggcaacgtg
gagcctgagc

413)

60
120
‘180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1335

EVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYVYWVRQAPGQGLEWMGWISAYNGNTN
YAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSRSLDVWGQGTTVTVSSASTKGP

. SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNYV
FSCSVMHEALHNHYTQKSLSLSPGK

[418] CR6141 VH amino acid sequence (SEQ ID NO: 199)

EVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYVYWVRQAPGQGLEWMGWISAYNGNTN
YAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSRSLDVWGQGTTVTVSS

[419] CR6141 Light Chain nucleotide sequence (SEQ ID NO: 415)

gatgttgtga tgactcagtc tccagactcc ctggctgtgt ctctgggcga gagggccacc 60
atcaactgca agtccagcca gagtgtttta tacagctcca acaataagaa ctacttagct 120
tggtaccagc agaaaccagg acagcctcct aagctgctca tttactgggc atctacccgg 180
gaatccgggg tccctgaccg attcagtggc agcgggtctg ggacagattt cactctcacc 240
atcagcagcc tgcaggctga agatgtggca gtttattact gtcagcaata ttatagtact 300
cctctcactt tcggcggagg gaccaaagtg gatatcaaac gtgcggccgc acccagcgtg 360
ttcatcttcc cccccteccga cgagcagctg aagagcggca ccgccagcgt ggtgtgcectg 420
ctgaacaact tctacccccg ggaggccaag gtgcagtgga aggtggacaa cgccctgcag 480
agcggcaaca gccaggagag cgtgaccgag caggacagca aggactccac ctacagcctg 540
agcagcaccc tcaccctgag caaggccgac tacgagaagc acaaggtgta cgcctgcgag 600
gtgacccacc agggcctgag cagccccgtg accaagagct tcaaccgggg cgagtgt 657
[420] CR6141 Light Chain amino acid sequence (SEQ ID NO: 416)

DVVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPLTFGGGTKVDIKRAAAPSVFIFPPS
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DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

[421] CR6141 VL amino acid sequence (SEQ ID NO: 414)

DVVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRES
GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPLTFGGGTKVDIKR

[422] The CR6255 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 417) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 418 and
the heavy chain amino acid sequence shown in SEQ ID NO: 419. The CR6255 HA-specific

IgG antibody also includes a light chain variable region (SEQ ID NO: 420) encoded by the
light chain nucleotide sequence shown in SEQ ID NO: 421 and the light chain amino acid
sequence shown in SEQ ID NO: 422.

[423] CR62S5S Heavy Chain nucleotide sequence (SEQ ID NO: 418)

gaggtgcagc

tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccge agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agtgctagca ccaagggccc cagcgtgttc cccctggccc ccagcagcaa gagcaccagc 420
ggcggcacag ccgccctggg ctgcctggtg aaggactact tccccgagcc cgtgaccgtg 480
agctggaaca gcggcgectt gaccagcggc gtgcacacct tccccgecgt gectgcagage -540
agcggcctgt acagcctgag cagcgtggtg accgtgccca gcagcagcct gggcacccag 600
accracatct gcaacgtgaa ccacaagccc agcaacacca aggtggacaa acgcgtggag 660
cccaagagct gcgacaagac ccacacctgc cccccctgec ctgcecccccga gcectgcectggge 720
ggaccctccg tgttcctgtt cccccccaag cccaaggaca ccctcatgat cagccggacc 780
cccgaggtga cctgcgtggt ggtggacgtg agccacgagg accccgaggt gaagttcaac 840
tggtacgtgg acggcgtgga ggtgcacaac gccaagacca agccccggga ggagcagtac 900
aacagcacct accgggtggt gagcgtgctc accgtgctgc accaggactg gctgaacggc 960
aaggagtaca agtgcaaggt gagcaacaag gccctgcctg cccccatcga gaagaccatc 1020
agcaaggcca agggccagcc ccgggagccc caggtgtaca ccctgccccc cagccgggag 1080
gagatgacca agaaccaggt gtccctcacc tgtctggtga agggcttcta ccccagcgac 1140
atcgccgtgg agtgggagag caacggccag cccgagaaca actacaagac caccccccct 1200
gtgctggaca gcgacggcag cttcttcctg tacagcaagc tcaccgtgga caagagccgg 1260
tggcagcagg gcaacgtgtt cagctgcagc gtgatgcacg aggccctgca caaccactac 1320
acccagaaga gcctgagcct. gagccccggce aag 1353
[424]

CR6255 Heavy Chain amino acid sequence (SEQ ID NO: 419)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSA
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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[425] CR6255 VH amino acid sequence (SEQ ID NO: 417)
EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKY

APKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS

S
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[426] CR6255 Light Chain nucleotide sequence (SEQ ID NO: 421)

tcctatgtge tgactcagcc accctcagcg tctgggaccc ccgggcagag ggtcaccatc 60
tcttgttctg gaagcacgtt caacatcgga agtaatgctg tagactggta ccggcagctc 120
ccaggaacgg cccccaaact cctcatctat agtaataatc agcggccctc aggggtccct 180
gaccgattct ctggctccag gtctggcacc tcagcctccc tggccatcag tgggctccag 240
tctgaggatg aggctgatta ttactgtgca gcatgggatg acatcctgaa tgttccggta 300
ttcggcggag ggaccaagct gaccgtccta ggtgcggccg caggccagcec caaggccgct 360
cccagcgtga ccctgttecce ccecctectece gaggagctgc aggccaacaa ggccaccctg 420
gtgtgcctca tcagcgactt ctaccctggc gccgtgaccg tggcctggaa ggccgacagce 480.
agccccgtga aggccggcgt ggagaccacc acccccagca agcagagcaa caacaagtac 540
gccgccagca gctacctgag cctcaccccc gagcagtgga agagccaccg gagctacagc 600
tgccaggtga cccacgaggg cagcaccgtg gagaagaccg tggcccccac cgagtgcagc

[427] CR62S5S Light Chain amino acid seqhence (SEQ ID NO: 422)

660

SYVLTQPPSASGTPGQRVTISCSGSTFNIGSNAVDWYRQLPGTAPKLLIYSNNQRPSGVPDRFS
GSRSGTSASLAISGLQSEDEADYYCAAWDDILNVPVFGGGTKLTVLGAAAGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

[428] CR625S5 VL amino acid sequence (SEQ ID NO: 420)

SYVLTQPPSASGTPGQRVTISCSGSTFNIGSNAVDWYRQLPGTAPKLLIYSNNQRPSGVPDRFS
GSRSGTSASLAISGLQSEDEADYYCAAWDDILNVPVFGGGTKLTVLG

[429] The CR6257 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 423) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 424 and
the heavy chain amino acid sequence shown in SEQ ID NO: 425. The CR6257 HA-specific

IgG antibody also includes a light chain variable region (SEQ ID NO: 426) encoded by the
light chain nucleotide sequence shown in SEQ ID NO: 427 and the light chain amino acid
sequence shown in SEQ ID NO: 428.
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[431] . CR6257 Heavy Chain amino acid sequence (SEQ ID NO: 425)
QVQLVQSGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKY
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[430] CR6257 Heavy Chain nucleotide sequence (SEQ ID NO: 424)
caggtccagc tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccge agctatgcta tcagctgggt gcgacaggcec 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agtgctagca ccaagggccc cagcgtgttc cccctggecc ccagcagcaa gagcaccagc 420
ggcggcacag ccgccctggg ctgcctggtg aaggactact tccccgagcc cgtgaccgtg 480
agctggaaca gcggcgcctt gaccagcggc gtgcacacct tccccgccgt gctgcagagc 540
agcggcctgt acagcctgag cagcgtggtg accgtgccca gcagcagcct gggcacccag 600
acctacatct gcaacgtgaa ccacaagccc agcaacacca aggtggacaa acgcgtggag 660
cccaagagct gcgacaagac ccacacctgc cccccctgec ctgcecccccga getgetggge 720
ggaccctccg tgttcctgtt cccccccaag cccaaggaca ccctcatgat cagccggacc 780
© cccgaggtga cctgcgtggt ggtggacgtg agccacgagg accccgaggt gaagttcaac 840
tggtacgtgg acggcgtgga ggtgcacaac gccaagacca agccccggga ggagcagtac - 900
aacagcacct accgggtggt gagcgtgctc accgtgctgc accaggactg gctgaacgge 9260
aaggagtaca agtgcaaggt gagcaacaag gccctgcctg cccccatcga gaagaccatc 1020
agcaaggcca agggccagcc ccgggagccc caggtgtaca ccctgccccc cagccgggag 1080
gagatgacca agaaccaggt gtccctcacc tgtctggtga agggcttcta ccccagcgac 1140
atcgccgtgg agtgggagag caacggccag cccgagaaca actacaagac caccccccct 1200
gtgctggaca gcgacggcag cttcttcctg tacagcaagc tcaccgtgga caagagccgg 1260
tggcagcagg gcaacgtgtt cagctgcagc gtgatgcacg aggccctgca caaccactac + 1320
gcctgagect gagccccggce aag 1353

APKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS -
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLF
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY

NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSD[AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

[432] CR6257 VH amino acid sequence (SEQ ID NO: 423)
QVQLVQSGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKY

S

[433] CR6257 Light Chain nucleotide sequence (SEQ ID NO: 427)

APKFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVS

cagtctgccc tgactcagcc tgccgccgtg tctgggtcte ctggacagtc gatcaccatc 60
tcctgcactg gaaccagcag tgacgttggt ggttataact atgtctcctg gtaccaacag 120
cacccaggca aagcccccaa actcatgatt tatgaggtca gtaatcggcc ctcaggggtt 180
tctaatcgect tctctggctc caagtctggc aacacggcct ccctgaccat ctctgggctc 240
caggctgagg acgaggctga ttattactgc agctcatata caagcagcag cacttatgtc 300
ttcggaactg ggaccaaggt caccgtccta ggtgcggccg caggccagcc caaggccgct 360
cccagcgtga ccctgttcce ccecctectec gaggagctge aggccaacaa ggccaccctg 420
gtgtgcctca tcagcgactt ctaccctgge gccgtgaccg tggcctggaa ggccgacagce 480
agccccgtga aggccggcgt ggagaccacc acccccagca agcagagcaa caacaagtac 540
gccgccagca gctacctgag cctcaccccc gagcagtgga agagccaccg gagctacagc 600
tgccaggtga cccacgaggg cagcaccgtg gagaagaccg tggcccccac cgagtgcagc 660
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[434] CR6257 Light Chain amino acid sequence (SEQ ID NO: 428)
QSALTQPAAVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSNRPSGVSN
RFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTYVFGTGTKVTVLGAAAGQPKAAPSVTL
FPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSL
TPEQWKSHRSYS CQVTHEGSTVEKTVAPTECS

[435] CR6257 VL amino acid sequence (SEQ ID NO: 426)
QSALTQPAAVSGSPGQSlTlSCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYEVSNRPSGVSN
RFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTYVFGTGTKVTVLG

[436] The CR6260 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 429) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 430 and

the heavy chain amino acid sequence shown in SEQ ID NO: 431. The CR6260 HA-specific

IgG antibody also includes a light chain variable region (SEQ ID NO: 432) encoded by the
light chain nucleotide sequence shown in SEQ ID NO: 433 and the light chain amino acid
sequence shown in SEQ ID NO: 434. ‘ '

[437] CR6260 Heavy Chain nucleotide sequence (SEQ ID NO: 430)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccgec agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttecgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agtgctagca ccaagggccc cagcgtgttc cccctggccc ccagcagcaa gagcaccagc 420
ggcggcacag ccgeccctggg ctgcctggtg aaggactact tccccgagcecc cgtgaccgtg 480
agctggaaca gcggcgcctt gaccagcggce gtgcacacct tccccgeccgt gctgcagagce 540
agcggcctgt acagcctgag cagcgtggtg accgtgccca gcagcagcct gggcacccag 600
acctacatct gcaacgtgaa ccacaagccc agcaacacca aggtggacaa acgcgtggag 660
cccaagagct gcgacaagac ccacacctgc cccccctgec ctgcccccga gctgctgggce 720
ggaccctccg tgttcctgtt cccccccaag cccaaggaca ccctcatgat cagccggacc 780
cccgaggtga cctgcgtggt ggtggacgtg agccacgagg accccgaggt gaagttcaac 840
tggtacgtgg acggcgtgga ggtgcacaac gccaagacca agccccggga ggagcagtac 900
aacagcacct accgggtggt gagcgtgctc accgtgctgc accaggactg gctgaacggc 960
aaggagtaca agtgcaaggt gagcaacaag gccctgcctg cccccatcga gaagaccatc 1020
agcaaggcca agggccagcc ccgggagccc caggtgtaca ccctgccccc cagccgggag 1080
gagatgacca agaaccaggt gtccctcacc tgtctggtga agggcttcta ccccagcgac 1140
atcgccgtgg agtgggagag caacggccag cccgagaaca actacaagac caccccccct 1200
gtgctggaca gcgacggcag cttcttcctg tacagcaagc tcaccgtgga caagagccgg 1260
tggcagcagg gcaacgtgtt cagctgcagc gtgatgcacg aggccctgca caaccactac 1320
acccagaaga gcctgagcct gagccccggc aag 1353

[438] CR6260 Heavy Chain amino acid sequence (SEQ ID NO:

431)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP

KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSA
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
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VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK
[439] CR6260 VH amino acid sequénce (SEQ ID NO: 429)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSS

[440] CR6260 Light Chain nucleotide sequence (SEQ ID NO: 433)

tcctatgtge tgactcagcc accctcagtc tctgggaccc ccgggcagag ggtcaccatc 60
tcttgctctg gaagccgctc caacgtcgga gataattctg tatattggta tcaacacgtc 120
ccagaaatgg cccccaaact cctcgtctat aagaatactc aacggccctc aggagtccct 180
gcccggtttt ccggctccaa gtctggcact tcagcctccc tggccatcat tggcctccag 240
tccggcgatg aggctgatta ttattgtgtg gcatgggatg acagcgtaga tggctatgtc 300
ttcggatctg ggaccaaggt caccgtccta ggtgcggccg caggccagcc caaggccgct 360
cccagcgtga ccctgttccc cccctectecec gaggagctgc aggccaacaa ggccaccctg 420
gtgtgcctca tcagcgactt ctaccctggc gccgtgaccg tggcctggaa ggccgacagce - 480
agcceccgtga aggccggcgt ggagaccacc acccccagca agcagagcaa caacaagtac 540
gccgccagca gctacctgag cctcaccccc gagcagtgga agagccaccg gagctacagc 600
tgccaggtga cccacgaggg cagcaccgtg gagaagaccg tggcccccac cgagtgcagce 660

[441] CR6260 Light Chain amino acid sequence (SEQ ID NO: 434)

SYVLTQPPSVSGTPGQRVTISCSGSRSNVGDNSVYWYQHVPEMAPKLLVYKNTQRPSGVP
ARFSGSKSGTSASLAIIGLQSGDEADYYCVAWDDSVDGYVFGSGTKVTVLGAAAGQPKAAP
" SVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKY
AASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

[442] CR6260 VL amino acid sequence (SEQ ID NO: 432)

SYVLTQPPSVSGTPGQRVTISCSGSRSNVGDNSVYWYQHVPEMAPKLLVYKNTQRPSGVP
ARFSGSKSGTSASLAIIGLQSGDEADYYCVAWDDSVDGY VFGSGTKVTVLG

[443] The CR6261 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 435) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 436 and
the heavy chain amino acid sequence shown in SEQ ID NO: 437. The CR6261 HA-specific

IgG antibody also includes a light chain variable region (SEQ ID NO: 438) encoded by the

light chain nucleotide sequence shown in SEQ ID NO: 439 and the light chain amino acid
sequence ‘shown in SEQ ID NO: 440.

[444] CR6261 Heavy Chain nucleotide sequence (SEQ ID NO: 436)

gaggtgcagc tggtggagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcttgcaagg cttctggagg ccccttccge agctatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcctgagtg gatgggaggg atcatcccta tttttggtac aacaaaatac 180
gcaccgaagt tccagggcag agtcacgatt accgcggacg atttcgcggg cacagtttac 240
atggagctga gcagcctgcg atctgaggac acggccatgt actactgtgc gaaacatatg 300
gggtaccagg tgcgcgaaac tatggacgtc tggggcaaag ggaccacggt caccgtctcg 360
agtgctagca ccaagggccc cagcgtgttc cccctggccc ccagcagcaa gagcaccagc 420
ggcggcacag ccgccctggg ctgcctggtg aaggactact tccccgagcc cgtgaccgtg 480
agctggaaca gcggcgcctt gaccagcggc gtgcacacct tccccgccgt gctgcagagce 540
agcggcctgt acagcctgag cagcgtggtg accgtgccca gcagcagcct gggcacccag 600
acctacatct gcaacgtgaa ccacaagccc agcaacacca aggtggacaa acgcgtggag 660"
cccaagagct gcgacaagac ccacacctgc cccccecctgec ctgcccccga gcectgetggge 720
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ggaccctccg tgttcctgtt cccccccaag cccaaggaca ccctcatgat cagccggacc 780
cccgaggtga cctgegtggt ggtggacgtg agccacgagg accccgaggt gaagttcaac 840
tggtacgtgg acggcgtgga ggtgcacaac gccaagacca agccccggga ggagcagtac 900
aacagcacct' accgggtggt gagcgtgctc accgtgctgc accaggactg gctgaacggc 960
aaggagtaca agtgcaaggt gagcaacaag gccctgcctg cccccatcga gaagaccatc 1020
agcaaggcca agggccagcc ccgggagccc caggtgtaca ccctgccccc cagccgggag 1080
gagatgacca agaaccaggt gtccctcacc tgtctggtga agggcttcta ccccagcgac 1140
atcgccgtgg agtgggagag caacggccag cccgagaaca actacaagac caccccccct 1200
gtgctggaca gcgacggcag cttcttcctg tacagcaagc tcaccgtgga caagagccgg 1260
tggcagcagg gcaacgtgtt cagctgcagc gtgatgcacg aggccctgca caaccactac 1320
acccagaaga gcctgagcct gagccccggc aag 1353

- [445] CR6261 Heavy Chain amino acid sequence (SEQ ID NO: 437)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSSA
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

[446] CR6261 VH amino acid sequence (SEQ ID NO: 435)

EVQLVESGAEVKKPGSSVKVSCKASGGPFRSYAISWVRQAPGQGPEWMGGIIPIFGTTKYAP
KFQGRVTITADDFAGTVYMELSSLRSEDTAMYYCAKHMGYQVRETMDVWGKGTTVTVSS

[447] CR6261 Light Chain nucleotide sequence (SEQ ID NO: 439)

cagtctgtgt tgacgcagcc gccctcagtg- tctgecggcce caggacagaa ggtcaccatc 60
tcctgctctg gaagcagctc caacattggg aatgattatg ‘tatcctggta ccagcagctc 120
ccaggaacag cccccaaact cctcatttat gacaataata agcgaccctc agggattcct 180
gaccgattct ctggctccaa gtctggcacg tcagccaccc tgggcatcac cggactccag 240
actggggacg aggccaacta ttactgcgca acatgggatc gccgcccgac tgcttatgtt 300°
gtcttcggcg gagggaccaa gctgaccgtc ctaggtgcgg ccgcaggcca gcccaaggcc 360
gctcccagcg tgaccctgtt ccccccctce tccgaggagc tgcaggccaa caaggccacce 420
ctggtgtgcc tcatcagcga cttctaccct ggcgccgtga ccgtggcecctg gaaggccgac 480
agcagccccg tgaaggccgg cgtggagacc accaccccca gcaagcagag caacaacaag 540
tacgccgcca gcagctacct gagcctcacc cccgagcagt ggaagagcca ccggagctac 600
agctgccagg tgacccacga gggcagcacc gtggagaaga ccgtggcccc caccgagtgce 660

[448] CR6261 Light Chain amino acid sequence (SEQ ID NO: 440)

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNDYVSWYQQLPGTAPKLLIYDNNKRPSGIPDRFS
GSKSGTSATLGITGLQTGDEANYYCATWDRRPTAYVVFGGGTKLTVLGAAAGQPKAAPSVT
LFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLS
LTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

[449] CR6261VL amino acid sequence (SEQ ID NO: 438)
QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNDYVSWYQQLPGTAPKLLIYDNNKRPSGIPDRFS
GSKSGTSATLGITGLQTGDEANYYCATWDRRPTAYVVFGGGTKLTVLG

[450] The CR6262 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 441) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 442 and

the heavy chain amino acid sequence shown in SEQ ID NO: 443. The CR6262 HA-specific
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IgG antibody also includes a light chain variable region (SEQ ID NO: 444) encoded by the

light chain nucleotide sequence shown in SEQ ID NO: 445 and the light chain amino acid
sequence shown in SEQ ID NO: 446.

[451] CR6262 Heavy Chain nucleotide sequence (SEQ ID NO: 442)

caggtacagc tgcagcagtc aggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60 -
tcctgcaagg tttccggagt cattttcagc ggcagtgcga tcagctgggt gcgacaggcc 120
cctggacaag gccttgagtg gatgggaggg atcagccctc tctttggcac aacaaattac 180
gcacaaaagt tccagggcag agtcacgatt accgcggacc aatccacgaa cacaacctac 240
atggaggtga acagcctgag atatgaggac acggccgtgt atttctgtgc gcgaggtcca 300
aaatattaca gtgagtacat ggécgtctgg ggcaaaggga ccacggtcac cgtctcgagt 360
gctagcacca agggccccag cgtgttcccc ctggccccca gcagcaagag caccagcggc 420
ggcacagccg ccctgggctg cctggtgaag gactacttcc ccgagcccgt gaccgtgagce 480
tggaacagcg gcgccttgac cagcggcgtg cacaccttcc ccgccgtgct gcagagcagce 540
ggcctgtaca gcctgagcag cgtggtgacc gtgcccagca gcagcctggg cacccagacc 600
tacatctgca acgtgaacca caagcccagc aacaccaagg tggacaaacg cgtggagccc 660
aagagctgcg acaagaccca cacctgcccc ccctgcececctg cccccgaget gctgggcgga 720
ccctcegtgt tcctgttcecec ccccaageccc aaggacaccc tcatgatcag ccggaccccc 780
gaggtgacct gcgtggtggt ggacgtgagc cacgaggacc ccgaggtgaa gttcaactgg 840
tacgtggacg gcgtggaggt gcacaacgcc aagaccaagc cccgggagga gcagtacaac 900
agcacctacc gggtggtgag cgtgctcacc gtgctgcacc aggactggct gaacggcaag 960
gagtacaagt gcaaggtgag caacaaggcc ctgcctgccc ccatcgagaa gaccatcagc 1020
aaggccaagg gccagccccg ggagccccag gtgtacaccce tgccccccag ccgggaggag 1080
atgaccaaga accaggtgtc cctcacctgt ctggtgaagg gcttctaccc cagcgacatc 1140
gccgtggagt gggagagcaa cggccagccc gagaacaact acaagaccac cccccctgtg 1200
ctggacagcg acggcagctt cttcctgtac agcaagctca ccgtggacaa gagccggtgg 1260
cagcagggca acgtgttcag ctgcagcgtg atgcacgagg ccctgcacaa ccactacacc 1320
cagaagagcc tgagcctgag ccccggcaag 1350

[452] CR6262 Heavy Chain amino acid sequence (SEQ ID NO: 443)

QVQLQQSGAEVKKPGSSVKVSCKVSGVIFSGSAISWVRQAPGQGLEWMGGISPLFGTTNYAQ
KFQGRVTITADQSTNTTYMEVNSLRYEDTAVYFCARGPKYYSEYMDVWGKGTTVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

[453] CR6262 VH amino acid sequence (SEQ ID NO: 441)

QVQLQQSGAEVKKPGSSVKVSCKVSGVIFSGSAISWVRQAPGQGLEWMGGISPLFGTTNYAQ
KFQGRVTITADQSTNTTYMEVNSLRYEDTAVYFCARGPKYYSEYMDVWGKGTTVTVSS
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[454] CR6262 Light Chain nucleotide sequence (SEQ ID NO: 445)

gacatccaga tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc 60
atcacttgcc gggcgagtca gggcattagc agttatttag cctggtatca gcagaagcca 120
gggaaagttc ctacactcct gatctatgat gcatccactt tgcgatcagg ggtcccatct 180
cgcttcagtg gcagtggatc tgcgacagat ttcactctca ccatcagcag cctgcagcct 240
gaagatgttg caacttatta ctgtcaaagg tataacagtg ‘cccccccgat caccttcggce 300
caagggacac gactggagat taaacgtgcg gccgcaccca gcgtgttcat cttccccece 360
tccgacgagce agctgaagag cggcaccgcc agcegtggtgt gcctgctgaa caacttctac 420
ccccgggagg ccaaggtgca gtggaaggtg gacaacgccc tgcagagcgg caacagccag 480
gagagcgtga ccgagcagga cagcaaggac tccacctaca gcctgagcag caccctcacc 540
ctgagcaagg ccgactacga gaagcacaag gtgtacgcct gcgaggtgac ccaccagggc 600
ctgagcagcc ccgtgaccaa gagcttcaac cggggcgagt gt 642
[455] CR6262 Light Chain amino acid sequence (SEQ ID NO: 446)

DIQMTQSPSSLSASVGDRVTITCRASQGISSYLAWYQQKPGKVPTLLIYDASTLRSGVPSRFSG
SGSATDFTLTISSLQPEDVATYYCQRYNSAPPITFGQGTRLEIKRAAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC

[456] CR6262 VL amino acid sequence (SEQ ID NO: 444)
DIQMTQSPSSLSASVGDRVTITCRASQGISSYLAWYQQKPGKVPTLLIYDASTLRSGVPSRFSG
SGSATDFTLTISSLQPEDVATYYCQRYNSAPPITFGQGTRLEIKR '

[457] - The CR6268 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 447) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 448 and
the heavy chain amino acid sequence shown in SEQ ID NO: 449. The CR6268 HA-specific

IgG antibody also includes a light chain variable region (SEQ ID NO: 450) encoded by the

light chain nucleotide sequence shown in SEQ ID NO: 451 and the light chain amino acid
sequence shown in SEQ ID NO: 452.
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[458] CR6268 Heavy Chain nucleotide sequence (SEQ ID NO: 448)

caggtccagc tggtacagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttcagt agttatgcta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggagga atcatgggta tgtttggcac aactaactac 180
gcacagaagt tccagggcag agtcacgatt accgcggacg aattcacgag cgcagcctac 240
atggagctga ggagcctgag atctgaggac acggccgtct actactgtgc gaggtctagt 300
ggttattacc ccgaatactt ccaggactgg ggccagggca ccctggtcac cgtctcgagt 360
gctagcacca agggccccag cgtgttcccc ctggccccca gcagcaagag caccagcggc 420
ggcacagccg ccctgggcetg cctggtgaag gactacttcc ccgagcccgt gaccgtgagce 480
tggaacagcg gcgccttgac cagcggcgtg cacaccttcc ccgccgtgct gcagagcagc 540
ggcctgtaca gcctgagcag cgtggtgacc gtgcccagca gcagcctggg cacccagacc 600
tacatctgca acgtgaacca caagcccagc aacaccaagg tggacaaacg cgtggagccc 660"
aagagctgcg acaagaccca cacctgcccc ccctgccctg cccccgagcect gctgggcgga 720
ccctcecegtgt tcctgttccc ccccaagccc aaggacaccc tcatgatcag ccggaccccc 780
gaggtgacct gcgtggtggt ggacgtgagc cacgaggacc ccgaggtgaa gttcaactgg 840
tacgtggacg gcgtggaggt gcacaacgcc aagaccaagc cccgggagga gcagtacaac 900
agcacctacc gggtggtgag cgtgctcacc gtgctgcacc aggactggct gaacggcaag 960
gagtacaagt gcaaggtgag caacaaggcc ctgcctgccc ccatcgagaa gaccatcagc 1020
aaggccaagg gccagccccg ggagccccag gtgtacaccc tgccccccag ccgggaggag 1080
atgaccaaga accaggtgtc cctcacctgt ctggtgaagg gcttctaccc cagcgacatc 1140
gccgtggagt gggagagcaa cggccagccc gagaacaact acaagaccac cccccctgtg 1200
ctggacagcg acggcagctt cttcctgtac agcaagctca ccgtggacaa gagccggtgg 1260
cagcagggca acgtgttcag ctgcagcgtg atgcacgagg ccctgcacaa ccactacacc 1320
cagaagagcc tgagcctgag ccccggcaag 1350

[459] CR6268 Heavy Chain amino acid sequence (SEQ ID NO: 449)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIMGMFGTTNY
AQKFQGRVTITADEFTSAAYMELRSLRSEDTAVYYCARSSGYYPEYFQDWGQGTLVTVSSA
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSVL

"TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK ' '

[460] CR6268 VH amino acid sequence (SEQ ID NO: 447)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIMGMFGTTNY
AQKFQGRVTITADEFTSAAYMELRSLRSEDTAVYYCARSSGYYPEYFQDWGQGTLVTVSS

[461] CR6268 Light Chain nucleotide sequence (SEQ ID NO: 451)

cagtctgtgc tgactcagec accctcagag tccgtgtcec caggacagac agccagcgtc 60
acctgctctg gacataaatt gggggataaa tatgtttcgt ggtatcagca gaagccaggc 120
cagtcccctg tattactcat ctatcaagat aacaggcggc cctcagggat ccctgagcga 180
ttcataggct ccaactctgg gaacacagcc actctgacca tcagcgggac ccaggctctg 240
gatgaggctg actattactg tcaggcgtgg gacagcagca ctgcggtttt cggcggaggg 300
accaagctga ccgtcctagg tgcggccgca ggccagccca aggccgctcc cagcgtgacce 360
ctgttcceccc cctcctccga ggagctgcag gccaacaagg ccaccctggt gtgcctcatc 420
agcgacttct accctggcge cgtgaccgtg gcctggaagg ccgacagcag ccccgtgaag 480
gccggcgtgg agaccaccac ccccagcaag cagagcaaca acaagtacgc cgccagcagc 540
tacctgagcc tcacccccga gcagtggaag agccaccgga gctacagctg ccaggtgacc 600
cacgagggca gcaccgtgga gaagaccgtg gcccccaccg agtgcagce 648

85



WO 2011/019932 PCT/US2010/045346

[462] CR6268 Light Chain amino acid sequence (SEQ ID NO: 452)
QSVLTQPPSESVSPGQTASVTCSGHKLGDKYVSWYQQKPGQSPVLLIYQDNRRPSGIPERFIG
SNSGNTATLTISGTQALDEADYYCQAWDSSTAVFGGGTKLTVLGAAAGQPKAAPSVTLFPPS
SEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPE
QWKSHRSYSCQVTHEGSTVEKTVAPTECS

[463] CR6268 VL amino acid sequence (SEQ ID NO: 450)
QSVLTQPPSESVSPGQTASVTCSGHKLGDKYVSWYQQKPGQSPVLLIYQDNRRPSGIPERFIG
SNSGNTATLTISGTQALDEADYYCQAWDSSTAVFGGGTKLTVLG

[464] The CR6272 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 453) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 454 and
the heavy chain amino acid sequence shown in SEQ ID NO: 455. The CR6272 HA-specific

IgG antibody also includes a light chain variable region (SEQ ID NO: 456) encoded by the

light chain nucleotide sequence shown in SEQ ID NO: 457 and the light chain amino acid
sequence shown in SEQ ID NO: 458.

[465] CR6272 Heavy Chain nucleotide sequence (SEQ ID NO: 454)

cagatgcagc tggtgcagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaggtc 60
tcctgcaagg cttctggagg caccttctcc agttatgcta tcacctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaggg atcatcggta tgtttggttc aacaaactac 180
gcacagaact tccagggcag agtcacgatt accgcggacg aatccacgag cacagcctac 240
atggagctga gcagcctcag atctgaggac acggccgtgt attactgtgc gagaagtact 300
ggttattacc ctgcatacct ccaccactgg ggccagggca ccctggtcac cgtctcgagt 360
gctagcacca agggccccag cgtgttccce ctggccccca gcagcaagag caccagcgge 420
ggcacagccg ccctgggectg cctggtgaag gactacttcc ccgagcccgt gaccgtgagce 480
tggaacagcg gcgccttgac cagcggcgtg cacaccttcc ccgccgtgct gcagagcagce 540
ggcctgtaca gcctgagcag cgtggtgacc gtgcccagca gcagcctggg cacccagacce 600
tacatctgca acgtgaacca caagcccagc aacaccaagg tggacaaacg cgtggagccc . 660
aagagctgcg acaagaccca cacctgcccc ccctgccctg cccccgaget gctgggcgga 720
- cccteegtgt tcctgttcece ccccaagecc aaggacaccce tcatgatcag ccggacccece 780
gaggtgacct gcgtggtggt ggacgtgagc cacgaggacc ccgaggtgaa gttcaactgg 840
tacgtggacg gcgtggaggt gcacaacgcc aagaccaagc cccgggagga gcagtacaac 900
agcacctacc gggtggtgag cgtgctcacc gtgctgcacc aggactggct gaacggcaag 960
gagtacaagt gcaaggtgag caacaaggcc ctgcctgccc ccatcgagaa gaccatcagc 1020
aaggccaagg gccagccccg ggagccccag gtgtacaccc tgccccccag ccgggaggag 1080
atgaccaaga accaggtgtc cctcacctgt ctggtgaagg gcttctaccc cagcgacatc 1140
gccgtggagt gggagagcaa cggccagccc gagaacaact acaagaccac cccccctgtg 1200
ctggacagcg acggcagctt cttcctgtac agcaagctca ccgtggacaa gagccggtgg 1260
cagcagggca acgtgttcag ctgcagcgtg atgcacgagg ccctgcacaa ccactacacc 1320
cagaagagcc tgagcctgag ccccggcaag 1350

[466] CR6272 Heavy Chain amino acid sequence (SEQ ID NO: 455)

QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAITWVRQAPGQGLEWMGGIIGMFGSTNY A
QNFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSTGYYPAYLHHWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
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GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL

HNHYTQKSLSLSPGK

[467] CR6272 VH amino acid sequence (SEQ ID NO: 453)

QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAITWVRQAPGQGLEWMGGIIGMFGSTNYA

PCT/US2010/045346

QNFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSTGYYPAYLHHWGQGTLVTVSS

[468] CR6272 Light Chain nucleotide sequence (SEQ ID NO: 457)

cagtctgccec tgactcagcc tcgctcagtg tccgggtctc ctggacagtc agtcaccatc 60
tcctgcactg gaaccagcag tgatgttggt ggttataact atgtctcctg gtaccaacag- 120
cacccaggca aagcccccaa actcatgatt tatgatgtca gtaagcggcc ctcaggggtce 180
cctgatcgct tctctggctc caagtctggec aacacggcct ccctgaccat ctctgggctce 240
caggctgagg atgaggctga ttattactgc agctcatata caagcagcag cactcatgtc 300
ttcggaactg ggaccaaggt caccgtccta ggtgcggccg caggccagcc caaggccgct 360
cccagcgtga ccctgttecc ccectecctece gaggagctgc aggccaacaa ggccaccectg 420
gtgtgcctca tcagcgactt ctaccctggce gceccgtgaccg tggcctggaa ggccgacagc 480
agccccgtga aggccggcgt ggagaccacc acccccagca agcagagcaa caacaagtac 540
gccgccagca gctacctgag cctcaccccc gagcagtgga agagccaccg gagctacagce 600
tgccaggtga cccacgaggg cagcaccgtg gagaagaccg tggcccccac cgagtgcagc 660
[469] CR6272 Light Chain amino acid sequence (SEQ ID NO: 458)

QSALTQPRSVSGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSKRPSGVPD
RFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTHVFGTGTKVTVLGAAAGQPKAAPSVTL
FPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSL
TPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS '

[470] CR6272 VL amino acid sequence (SEQ ID NO: 456)
GSALTQPRSVSGSPGQSVTISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSKRPSGVPD
RFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTHVFGTGTKVTVLG

[471] The CR696 HA-specific IgG antibody includes a heavy chain variable region (SEQ
ID NO: 459) encoded by the heavy chain nucleotide sequence shown in SEQ ID NO: 460 and
the heavy chain amino acid sequence shown in SEQ ID NO: 461. The CR6296 HA-specific
IgG antibody also includes a light chain variable region (SEQ ID NO: 462) encoded by the
light chain nucleotide sequence shown in SEQ ID NO: 463 and the light chain amino acid

sequence shown in SEQ ID NO: 464.
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[472) CR6296 Heavy Chain nucleotide sequence (SEQ ID NO: 460)

gaggtgcagc tggtggagac cggggctgag gtgaagaagc ctggggcctc agtgaaggtt 60
tcctgcaagg catctggata caccttcacc agctactata tgcactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggatgg atcaacccta acagtggtgg cacaaactat 180
gcacagaagt ttcagggcag ggtcaccatg accagggaca cgtccatcag cacagcctac 240
atggagctga gcaggctgag atctgacgac acggccgtgt attactgtgc gagagagggg 300
aaatggggac ctcaagcggc ttttgatatc tggggccaag ggacaatggt caccgtctcg 360
agtgctagca ccaagggccc cagcgtgttc cccctggccc ccagcagcaa gagcaccagce - 420
ggcggcacag ccgccctggg ctgectggtg aaggactact tccccgagcce cgtgaccgtg 480
agctggaaca gcggcgcctt gaccagcggc gtgcacacct tccccgeccgt gctgcagagce 540
agcggcctgt acagcctgag cagcgtggtg accgtgccca gcagcagcct gggcacccag 600
acctacatct gcaacgtgaa ccacaagccc agcaacacca aggtggacaa acgcgtggag - 660
cccaagagct gcgacaagac ccacacctgc cccccctgcec ctgcccccga getgetggge 720
ggaccctccg tgttcctgtt cccccccaag cccaaggaca ccctcatgat cagccggacc 780
cccgaggtga cctgcgtggt ggtggacgtg agccacgagg accccgaggt gaagttcaac 840
tggtacgtgg acggcgtgga ggtgcacaac gccaagacca agccccggga ggagcagtac 900
aacagcacct accgggtggt gagcgtgctc accgtgctgc accaggactg gctgaacggc 960
aaggagtaca agtgcaaggt gagcaacaag gccctgcctg cccccatcga gaagaccatc 1020
agcaaggcca agggccagcc ccgggagccce caggtgtaca ccctgccccce cagccgggag 1080
gagatgacca agaaccaggt gtccctcacc tgtctggtga agggcttcta ccccagcgac 1140
atcgccgtgg agtgggagag caacggccag cccgagaaca actacaagac caccccccct 1200.
gtgctggaca gcgacggcag cttcttcctg tacagcaagc tcaccgtgga caagagccgg 1260
tggcagcagg gcaacgtgtt cagctgcagc gtgatgcacg aggccctgca caaccactac 1320
acccagaaga gcctgagcct gagccccggc aag 1353
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[473] CR6296 Heavy Chain aniino acid sequence (SEQ ID NO: 461)

EVQLVETGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGWINPNSGGTN
YAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAREGKWGPQAAFDIWGQGTMVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSG
LYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTQKSLSLSPGK

[474] CR6296 VH amino acid sequence (SEQ ID NO: 459)

EVQLVETGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLEWMGWINPNSGGTN
YAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAREGKWGPQAAFDIWGQGTMVTV

SS

[475] CR6296 Light Chain nucleotide sequence (SEQ ID NO: 463)

gaaattgtga tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60
ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120
cctggccagg ctcccaggect cctcatctat gatgcatcca gcagggccac tgacatccca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcactttg gacgttcggc 300
caagggacca aggtggagat caaacgtgcg gccgcaccca gcgtgttcat cttcccccce 360
tccgacgagc agctgaagag cggcaccgcc agcgtggtgt gcctgctgaa caacttctac 420
ccccgggagg ccaaggtgca gtggaaggtg gacaacgccc tgcagagcgg caacagccag 480
gagagcgtga ccgagcagga cagcaaggac tccacctaca gcctgagcag caccctcacc 540
ctgagcaagg ccgactacga gaagcacaag gtgtacgcct gcgaggtgac ccaccagggc 600
ctgagcagcc ccgtgaccaa gagcttcaac cggggcgagt gt 642
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