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Antigen Binding Proteins that Bind PD-L1
Technical Field

The present disclosure provides compositions and methods relating to or derived from
anti-PD-L1 antibodies. More specifically, the present disclosure provides human antibodies
that bind PD-L1, PD-L1-binding fragments and derivatives of such antibodies, and PD-L1 -
binding polypeptides comprising such fragments. Further still, the present disclosure provides
nucleic acids encoding such antibodies, antibody fragments and derivatives and polypeptides,
cells comprising such polynucleotides, methods of making such antibodies, antibody fragments
and derivatives and polypeptides, and methods of using such antibodies, antibody fragments
and derivatives and polypeptides, including methods of treating or diagnosing subjects having
PD-L1 related disorders or conditions, including various inflammatory disorders and various
cancers.

Background

Programmed death ligand 1 (PD-L1) 1s a 40 kDa type 1 transmembrane protein.

PD-L1 (human PD-L1 ¢cDNA 1s composed of the base sequence shown by EMBL/GenBank
Acc. No. NM_001267706 and mouse PD-L1 ¢cDNA 1s composed of the base sequence shown
by NM_021893) that 1s a ligand of PD-11s expressed in so-called antigen-presenting cells such
as activated monocytes and dendritic cells. These cells present interaction molecules that
induce a variety of immuno-inductive signals to T lymphocytes, and PD-L1 1s one of these
molecules that induce the inhibitory signal by ligating PD-1. It has been revealed that PD-L1
ligation suppressed the activation (cellular prolitferation and induction of various cytokine
productions) of PD-1 expressing T lymphocytes. PD-L1 expression has been contirmed in not
only immunocompetent cells but also a certain kind of tumor cell lines (cell lines derived from
monocytic leukemia, cell lines derived from mast cells, cell lines derived from hepatic
carcinomas, cell lines derived from neuroblasts, and cell lines derived from breast carcinomas)
(Nature Immunology (2001), vol. 2, 1ssue 3, p. 261-267.).

Programmed death 1 (PD-1) 1s a member of the CD28 family of receptors, which
includes CD28, CTLA-4, ICOS, PD-L1, and BTLA. The initial member of the family, CD28,
was discovered by functional effect on augmenting T cell proliferation following the addition
of monoclonal antibodies (Hutloff et al. (1999) Nature 397:263-266; Hansen et al. (1980)
Immunogenics 10:247-260). Two cell surface glycoprotein ligands for PD-1 have been
identitied, PD-L1 and PDL-2, and have been shown to down-regulate T cell activation and

cytokine secretion occur upon binding to PD-1 (Freeman et al. (2000) J. Exp. Med. 192:1027-
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34: Latchman et al. (2001) Nat. Immunol. 2:261-8; Carter et al. (2002) Eur. J. Immunol.
32:634-43; Ohigashi et al. (2005) Clin. Cancer Res. 11:294°7-53). Both PD-L1 (B7-HI1) and

PD-L2 (B7-DC) are B7 homologs that bind to PD-1. Expression of PD-L.1 on the cell surface
has also been shown to be upregulated through IFN-vy stimulation.

PD-L1 expression has been found in several murine and human cancers, including
human lung, ovarian and colon carcinoma and various myelomas (Iwai et al. (2002) Proc. Natl.
Acad. Sci. USA 99:12293-7, Ohigashi et al. (2005) Clin. Cancer Res. 11:2947-53). PD-L1 has
been suggested to play a role 1in tumor immunity by increasing apoptosis of antigen-specitic T-
cell clones (Dong et al. (2002) Nat. Med. 8:793-800). It has also been suggested that PD-11
might be involved 1n intestinal mucosal inflammation and inhibition of PD-L1 suppresses
wasting disease associated with colitis (Kanai et al. (2003) J. Immunol. 171:4156-63).

Summary

The present disclosure provides a fully human antibody of an Ig(G class that binds to a
PD-L1 epitope with a binding affinity of at least 10°M, which has a heavy chain variable
domain sequence that 1s at least 95% 1dentical to the amino acid sequences selected from the
group consisting of SEQ ID NO. 1, SEQ ID NO. 3, SEQ ID NO. 5, SEQ ID NO. 7, SEQ ID
NO. 9, SEQ ID NO. 11, SEQ ID NO. 13, SEQ ID NO. 15, SEQ ID NO. 17, SEQ ID NO. 19,
SEQ ID NO. 21, SEQ ID NO. 23, SEQ ID NO. 25, SEQ ID NO. 27, SEQ ID NO. 29, SEQ ID
NO. 31, SEQ ID NO. 33, SEQ ID NO. 35, SEQ ID NO. 37, SEQ ID NO. 39, SEQ ID NO. 41,
SEQ ID NO. 43, SEQ ID NO. 45, SEQ ID NO. 47, SEQ ID NO. 49, SEQ ID NO. 51, SEQ ID
NO. 53, SEQ ID NO. 55, SEQ ID NO. 57, SEQ ID NO. 59, SEQ ID NO. 61, SEQ ID NO. 63,
SEQ ID NO. 65, SEQ ID NO. 67, SEQ ID NO. 69, SEQ ID NO. 71, SEQ 1D NO. 73, SEQ ID
NO. 75, SEQ ID NO. 77, SEQ ID NO. 79, SEQ ID NO. 81, SEQ ID NO. 83, SEQ ID NO. 85,
SEQ ID NO. 87, SEQ ID NO. 89, SEQ ID NO. 91, SEQ ID NO. 93, SEQ 1D NO. 95, SEQ ID
NO. 97, SEQ ID NO. 99, SEQ ID NO. 101, SEQ ID NO. 103, SEQ ID NO. 105, SEQ ID NO.
107, SEQ ID NO. 109, SEQ ID NO. 111, SEQ ID NO. 113, SEQ ID NO. 115, SEQ ID NO.
117, SEQ ID NO. 119, SEQ ID NO. 121, SEQ ID NO. 123, SEQ ID NO. 125, SEQ ID NO.

127, SEQ ID NO.
137, SEQ ID NO.
147, SEQ ID NO.
157, SEQ ID NO.
167, SEQ ID NO.
177, SEQ ID NO.
187, SEQ ID NO.

129, SEQ ID NO.
139, SEQ ID NO.
149, SEQ ID NO.
159, SEQ ID NO.
169, SEQ ID NO.
179, SEQ ID NO.
189, SEQ ID NO.

131, SEQ ID NO.
141, SEQ ID NO.
151, SEQ ID NO.
161, SEQ ID NO.
171, SEQ ID NO.
181, SEQ ID NO.
191, SEQ ID NO.

2

133, SEQ ID NO.
143, SEQ ID NO.
153, SEQ ID NO.
163, SEQ ID NO.
173, SEQ ID NO.
183, SEQ ID NO.
193, SEQ ID NO.

135, SEQ ID NO.
145, SEQ ID NO.
155, SEQ ID NO.
165, SEQ ID NO.
175, SEQ ID NO.
185, SEQ ID NO.
195, SEQ ID NO.
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197, SEQ ID NO. 199, SEQ ID NO. 201, SEQ ID NO. 203, SEQ ID NO. 205, SEQ ID NO.
207, SEQ ID NO. 209, SEQ ID NO. 211, SEQ ID NO. 213, SEQ ID NO. 215, SEQ ID NO.
217, SEQ ID NO. 219, SEQ ID NO. 221, SEQ ID NO. 223, SEQ ID NO. 225, SEQ ID NO.
227, SEQ ID NO. 229, SEQ ID NO. 231, SEQ ID NO. 233, SEQ ID NO. 235, SEQ ID NO.
237, SEQ ID NO. 239, SEQ ID NO. 241, and combinations thereof, and that has a light chain
variable domain sequence that 1s at least 95% identical to the amino acid sequences selected
from the group consisting of SEQ 1D NO. 2, SEQ ID NO. 4, SEQ ID NO. 6, SEQ ID NO. 8,
SEQ ID NO. 10, SEQ ID NO. 12, SEQ ID NO. 14, SEQ ID NO. 16, SEQ ID NO. 18, SEQ ID
NO. 20, SEQ ID NO. 22, SEQ ID NO. 24, SEQ ID NO. 26, SEQ ID NO. 28, SEQ ID NO. 30,
SEQ ID NO. 32, SEQ ID NO. 34, SEQ ID NO. 36, SEQ ID NO. 38, SEQ 1D NO. 40, SEQ ID
NO. 42, SEQ ID NO. 44, SEQ ID NO. 46, SEQ ID NO. 48, SEQ ID NO. 50, SEQ ID NO. 52,
SEQ ID NO. 54, SEQ ID NO. 56, SEQ ID NO. 38, SEQ ID NO. 60, SEQ ID NO. 62, SEQ ID
NO. 64, SEQ ID NO. 66, SEQ ID NO. 638, SEQ ID NO. 70, SEQ ID NO. 72, SEQ ID NO. 74,
SEQ ID NO. 76, SEQ ID NO. 78, SEQ ID NO. 80, SEQ ID NO. 82, SEQ ID NO. 84, SEQ ID
NO. 86, SEQ ID NO. 88, SEQ ID NO. 90, SEQ ID NO. 92, SEQ ID NO. 94, SEQ ID NO. 96,
SEQ ID NO. 98, SEQ ID NO. 100, SEQ ID NO. 102, SEQ ID NO. 104, SEQ ID NO. 106,
SEQ ID NO. 108, SEQ ID NO. 110, SEQ ID NO. 112, SEQ ID NO. 114, SEQ ID NO. 116,
126,

SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.

118, SEQ ID NO.
128, SEQ ID NO.
138, SEQ ID NO.
148, SEQ ID NO.
158, SEQ ID NO.
168, SEQ ID NO.
178, SEQ ID NO.
188, SEQ ID NO.

198, SEQ ID NO

120, SEQ ID NO.
130, SEQ ID NO.
140, SEQ ID NO.
150, SEQ ID NO.
160, SEQ ID NO.
170, SEQ ID NO.
180, SEQ ID NO.
190, SEQ ID NO.
. 200, SEQ ID NO

122, SEQ ID NO.
132, SEQ ID NO.
142, SEQ ID NO.
152, SEQ ID NO.
162, SEQ ID NO.
172, SEQ ID NO.
182, SEQ ID NO.
192, SEQ ID NO.
. 202, SEQ ID NO

124, SEQ ID NO.
134, SEQ ID NO.
144, SEQ ID NO.
154, SEQ ID NO.
164, SEQ ID NO.
174, SEQ ID NO.
184, SEQ ID NO.
194, SEQ ID NO.
. 204, SEQ ID NO.

136,
146,
156,
166,
176,
186,
196,
206,

SEQ ID NO. 208, SEQ ID NO. 210, SEQ ID NO. 212, SEQ ID NO. 214, SEQ ID NO. 216,
SEQ ID NO. 218, SEQ ID NO. 220, SEQ ID NO. 222, SEQ ID NO. 224, SEQ ID NO. 226,
SEQ ID NO. 228, SEQ ID NO. 230, SEQ ID NO. 232, SEQ ID NO. 234, SEQ ID NO. 236,
SEQ ID NO. 238, SEQ ID NO. 240, SEQ 1D NO. 242, and combinations thereof. Preterably,
the fully human antibody has both a heavy chain and a light chain wherein the antibody has a

heavy chain/light chain variable domain sequence selected from the group consisting of SEQ
ID NO. 1/SEQ ID NO. 2 (called E6 herein), SEQ ID NO. 3/SEQ ID NO. 4 (called E7 herein),
SEQ ID NO. 5/SEQ ID NO. 6 (called E9 herein), SEQ ID NO. 7/SEQ ID NO. 8 (called E11
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herein), SEQ ID NO. 9/SEQ ID NO. 10 (called F1 herein), SEQ ID NO. 11/SEQ ID NO. 12
(called F4 herein), SEQ ID NO. 13/SEQ ID NO. 14 (called F7 herein), SEQ 1D NO. 15/SEQ
ID NO. 16 (called F8 herein), SEQ ID NO. 17/SEQ ID NO. 18 (called F11 herein), SEQ ID
NO. 19/SEQ ID NO. 20 (called G4 herein), SEQ ID NO. 21/SEQ ID NO. 22 (called G9
herein), SEQ ID NO. 23/SEQ ID NO. 24 (called GG11 herein), SEQ ID NO. 25/SEQ ID NO. 26
(called G12 herein), SEQ 1D NO. 27/SEQ ID NO. 28 (called H1 herein), SEQ 1D NO. 29/SEQ
ID NO. 30 (called H3 herein), SEQ ID NO. 31/SEQ ID NO. 32 (called H4 herein), SEQ ID
NO. 33/SEQ ID NO. 34 (called HS herein), SEQ ID NO. 35/SEQ ID NO. 36 (called H6
herein), SEQ ID NO. 37/SEQ ID NO. 38 (called H10 herein), SEQ ID NO. 39/SEQ ID NO. 40
(called H12 herein), SEQ ID NO. 41/SEQ ID NO. 42 (called PDL-D2 herein), SEQ ID NO.
43/SEQ ID NO. 44 (called PDL-D11 herein), SEQ ID NO. 45/SEQ ID NO. 46 (called PDL-H1
herein), SEQ ID NO. 47/SEQ ID NO. 48 (called RB4 herein), SEQ ID NO. 49/SEQ ID NO. 50
(called RB11 herein), SEQ ID NO. 51/SEQ ID NO. 52 (called RC5 herein), SEQ ID NO.
S53/SEQ ID NO. 54 (called RF5 herein), SEQ ID NO. 55/SEQ ID NO. 56 (called RG9 herein),
SEQ ID NO. 57/SEQ ID NO. 58 (called RD1 herein), SEQ ID NO. 59/SEQ ID NO. 60 (called
RF11 herein), SEQ ID NO. 61/SEQ ID NO. 62 (called RH11 herein), SEQ ID NO. 63/SEQ ID
NO. 64 (called RD9 herein), SEQ ID NO. 65/SEQ ID NO. 66 (called RE10 herein), SEQ ID
NO. 67/SEQ ID NO. 68 (called RA3 herein), SEQ ID NO. 69/SEQ ID NO. 70 (called RG1
herein), SEQ ID NO. 71/SEQ ID NO. 72 (called RB1 herein), SEQ ID NO. 73/SEQ ID NO. 74
(called RG7 herein), SEQ ID NO. 75/SEQ ID NO. 76 (called RA6 herein), SEQ ID NO.
TT/ISEQ ID NO. 78 (called RAS herein), SEQ ID NO. 79/SEQ ID NO. 80 (called RA9 herein),
SEQ ID NO. 81/SEQ ID NO. 82 (called RB5 herein), SEQ ID NO. 83/SEQ ID NO. 84 (called
RBS herein), SEQ ID NO. 85/SEQ ID NO. 86 (called RCS8 herein), SEQ ID NO. 87/SEQ 1D
NO. 88 (called RC10 herein), SEQ 1D NO. 89/SEQ ID NO. 90 (called RD2 herein), SEQ ID
NO. 91/SEQ ID NO. 92 (called RES herein), SEQ ID NO. 93/SEQ ID NO. 94 (called RE9
herein), SEQ ID NO. 95/SEQ ID NO. 96 (called RG12 herein), SEQ ID NO. 97/SEQ ID NO.
98 (called RSAT1 herein), SEQ ID NO. 99/SEQ ID NO. 100 (called R2A7 herein), SEQ ID NO.
101/SEQ ID NO. 102 (called R2B12 herein), SEQ ID NO. 103/SEQ ID NO. 104 (called R2C9
herein), SEQ ID NO. 105/SEQ ID NO. 106 (called R2D5 herein), SEQ ID NO. 107/SEQ ID
NO. 108 (called R2D7 herein), SEQ 1D NO. 109/SEQ ID NO. 110 (called R2F4 herein), SEQ
ID NO. 111/SEQ ID NO. 112 (called R2A10 herein), SEQ ID NO. 113/SEQ ID NO. 114
(called R2E2 herein), SEQ ID NO. 115/SEQ ID NO. 116 (called R3B8 herein), SEQ ID NO.
117/SEQ ID NO. 118 (called R3C3 herein), SEQ ID NO. 119/SEQ ID NO. 120 (called R3E9
herein), SEQ ID NO. 121/SEQ ID NO. 122 (called R3E10 herein), SEQ ID NO. 123/SEQ ID
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NO. 124 (called R3F7 herein), SEQ ID NO. 125/SEQ ID NO. 126 (called R3F10 herein), SEQ
ID NO. 127/SEQ ID NO. 128 (called R4B10 herein), SEQ ID NO. 129/SEQ ID NO. 130
(called R4H1 herein), SEQ ID NO. 131/SEQ ID NO. 132 (called R4A11 herein), SEQ ID NO.
133/SEQ ID NO. 134 (called R3D2 herein), SEQ ID NO. 135/SEQ ID NO. 136 (called R5B8
herein), SEQ ID NO. 137/SEQ ID NO. 138 (called SH1A1Q herein), SEQ ID NO. 139/SEQ
ID NO. 140 (called SH1B7B(K) herein), SEQ ID NO. 141/SEQ ID NO. 142 (called SH1C1
herein), SEQ ID NO. 143/SEQ ID NO. 144 (called SH1CS8 herein), SEQ ID NO. 145/SEQ ID
NO. 146 (called SHIE1O herein), SEQ ID NO. 147/SEQ ID NO. 148 (called SH1E?2 herein),
SEQ ID NO. 149/SEQ ID NO. 150 (called SH1A9 herein), SEQ ID NO. 151/SEQ ID NO. 152
(called SH1B11 herein), SEQ ID NO. 153/SEQ ID NO. 154 (called SH1E4 herein), SEQ ID
NO. 155/SEQ ID NO. 156 (called SHIB3 herein), SEQ ID NO. 157/SEQ ID NO. 158 (called
SH1D1 herein), SEQ ID NO. 159/SEQ ID NO. 160 (called SH1D?2 herein), SEQ ID NO.
161/SEQ ID NO. 162 (called SH1D12 herein), SEQ ID NO. 163/SEQ ID NO. 164 (called
SH1E1 herein), SEQ ID NO. 165/SEQ ID NO. 166 (called SH1G9 herein), SEQ ID NO.
167/SEQ ID NO. 168 (called SH1A11 herein), SEQ ID NO. 169/SEQ ID NO. 170 (called
SH1C2 herein), SEQ ID NO. 171/SEQ ID NO. 172 (called SH1GS8 herein), SEQ ID NO.
173/SEQ ID NO. 174 (called SHI1H2 herein), SEQ ID NO. 175/SEQ ID NO. 176 (called
SH1B10 herein), SEQ ID NO. 177/SEQ ID NO. 178 (called SHIB7A(L) herein), SEQ ID NO.
179/SEQ ID NO. 180 (called SHIE®6 herein), SEQ ID NO. 181/SEQ ID NO. 182 (called
SH1C11 herein), SEQ ID NO. 183/SEQ ID NO. 184 (called SH1A?2 herein), SEQ ID NO.
185/SEQ ID NO. 186 (called SH1B1 herein), SEQ ID NO. 187/SEQ ID NO. 188 (called R6B2
herein), SEQ ID NO. 189/SEQ ID NO. 190 (called R6B7 herein), SEQ ID NO. 191/SEQ ID
NO. 192 (called R6B11 herein), SEQ ID NO. 193/SEQ ID NO. 194 (called R6D1 herein),
SEQ ID NO. 195/SEQ ID NO. 196 (called R6CS8 herein), SEQ ID NO. 197/SEQ ID NO. 198
(called R9GS herein), SEQ ID NO. 199/SEQ ID NO. 200 (called R7D1 herein), SEQ ID NO.
201/SEQ ID NO. 202 (called R7D2 herein), SEQ ID NO. 203/SEQ ID NO. 204 (called R7E7
herein), SEQ ID NO. 205/SEQ ID NO. 206 (called R7F2 herein), SEQ ID NO. 207/SEQ ID
NO. 208 (called R7F7 herein), SEQ ID NO. 209/SEQ ID NO. 210 (called R9H2 herein), SEQ
ID NO. 211/SEQ ID NO. 212 (called R9H6 herein), SEQ ID NO. 213/SEQ ID NO. 214 (called
H6B1L herein), SEQ ID NO. 215/SEQ ID NO. 216 (called H6A1 herein), SEQ ID NO.
217/SEQ ID NO. 218 (called H6B1 herein), SEQ ID NO. 219/SEQ ID NO. 220 (called H6B2
herein), SEQ ID NO. 221/SEQ ID NO. 222 (called H19C herein), SEQ ID NO. 223/SEQ ID
NO. 224 (called H110D herein), SEQ ID NO. 225/SEQ ID NO. 226 (called H11F herein),
SEQ ID NO. 227/SEQ ID NO. 228 (called H1C1 herein), SEQ ID NO. 229/SEQ ID NO. 230
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(called GPG1A2 herein), SEQ ID NO. 231/SEQ ID NO. 232 (called GPGGS herein), SEQ 1D
NO. 233/SEQ ID NO. 234 (called GPGG10 herein), SEQ ID NO. 235/SEQ ID NO. 236 (called
GPGHY7 herein), SEQ ID NO. 237/SEQ ID NO. 238 (called GPGH10 herein), SEQ ID NO.
239/SEQ ID NO. 240 (called GPGH11 herein), SEQ ID NO. 241/SEQ ID NO. 242 (called
GPGH10P herein), and combinations thereof.

The present disclosure provides a Fab fully human antibody fragment, having a
variable domain region from a heavy chain and a variable domain region from a light chain,

wherein the heavy chain variable domain sequence that 1s at least 95% 1dentical to the amino
acid sequences selected from the group consisting of SEQ ID NO. 1, SEQ ID NO. 3, SEQ ID
NO. 5, SEQ ID NO. 7, SEQ ID NO. 9, SEQ ID NO. 11, SEQ ID NO. 13, SEQ ID NO. 15,
SEQ ID NO. 17, SEQ ID NO. 19, SEQ ID NO. 21, SEQ ID NO. 23, SEQ ID NO. 25, SEQ ID
NO. 27, SEQ ID NO. 29, SEQ ID NO. 31, SEQ ID NO. 33, SEQ ID NO. 35, SEQ ID NO. 37,
SEQ ID NO. 39, SEQ ID NO. 41, SEQ ID NO. 43, SEQ ID NO. 45, SEQ ID NO. 47, SEQ ID
NO. 49, SEQ ID NO. 51, SEQ ID NO. 53, SEQ ID NO. 55, SEQ ID NO. 57, SEQ ID NO. 59,
SEQ ID NO. 61, SEQ ID NO. 63, SEQ ID NO. 65, SEQ ID NO. 67, SEQ ID NO. 69, SEQ ID
NO. 71, SEQ ID NO. 73, SEQ ID NO. 75, SEQ ID NO. 77, SEQ ID NO. 79, SEQ ID NO. 81,
SEQ ID NO. 83, SEQ ID NO. 85, SEQ ID NO. 87, SEQ ID NO. 89, SEQ ID NO. 91, SEQ ID
NO. 93, SEQ ID NO. 95, SEQ ID NO. 97, SEQ ID NO. 99, SEQ ID NO. 101, SEQ ID NO.
103, SEQ ID NO. 105, SEQ ID NO. 107, SEQ ID NO. 109, SEQ ID NO. 111, SEQ ID NO.

113, SEQ ID NO.
123, SEQ ID NO.
133, SEQ ID NO.
143, SEQ ID NO.
153, SEQ ID NO.
163, SEQ ID NO.
173, SEQ ID NO.
183, SEQ ID NO.
193, SEQ ID NO.

115, SEQ ID NO.
125, SEQ ID NO.
135, SEQ ID NO.
145, SEQ ID NO.
155, SEQ ID NO.
165, SEQ ID NO.
175, SEQ ID NO.
185, SEQ ID NO.
195, SEQ ID NO.

117, SEQ ID NO.
127, SEQ ID NO.
137, SEQ ID NO.
147, SEQ ID NO.
157, SEQ ID NO.
167, SEQ ID NO.
177, SEQ ID NO.
187, SEQ ID NO.
197, SEQ ID NO.

119, SEQ ID NO.
129, SEQ ID NO.
139, SEQ ID NO.
149, SEQ ID NO.
159, SEQ ID NO.
169, SEQ ID NO.
179, SEQ ID NO.
189, SEQ ID NO.
.201, SEQ ID NO.

199, SEQ ID NO

121, SEQ ID NO.
131, SEQ ID NO.
141, SEQ ID NO.
151, SEQ ID NO.
161, SEQ ID NO.
171, SEQ ID NO.
181, SEQ ID NO.
191, SEQ ID NO.

203, SEQ ID NO. 205, SEQ ID NO. 207, SEQ ID NO. 209, SEQ ID NO. 211, SEQ ID NO.
213, SEQ ID NO. 215, SEQ ID NO. 217, SEQ ID NO. 219, SEQ ID NO. 221, SEQ ID NO.
223, SEQ ID NO. 225, SEQ ID NO. 227, SEQ 1D NO. 229, SEQ ID NO. 231, SEQ ID NO.
233, SEQ ID NO. 235, SEQ 1D NO. 237, SEQ ID NO. 239, SEQ ID NO. 241, and
combinations thereof, and that has a light chain variable domain sequence that 1s at least 95%

identical to the amino acid sequences selected from the group consisting of SEQ ID NO. 2,
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SEQ ID NO. 4, SEQ ID NO. 6, SEQ ID NO. 8, SEQ ID NO. 10, SEQ ID NO. 12, SEQ ID NO.
14, SEQ ID NO. 16, SEQ ID NO. 18, SEQ ID NO. 20, SEQ ID NO. 22, SEQ ID NO. 24, SEQ
ID NO. 26, SEQ ID NO. 28, SEQ ID NO. 30, SEQ ID NO. 32, SEQ ID NO. 34, SEQ ID NO.
36, SEQ ID NO. 38, SEQ ID NO. 40, SEQ ID NO. 42, SEQ ID NO. 44, SEQ ID NO. 46, SEQ
ID NO. 48, SEQ ID NO. 50, SEQ ID NO. 52, SEQ ID NO. 54, SEQ ID NO. 56, SEQ ID NO.
58, SEQ ID NO. 60, SEQ ID NO. 62, SEQ ID NO. 64, SEQ ID NO. 66, SEQ ID NO. 68, SEQ
ID NO. 70, SEQ ID NO. 72, SEQ ID NO. 74, SEQ ID NO. 76, SEQ ID NO. 78, SEQ ID NO.
80, SEQ ID NO. 82, SEQ ID NO. 84, SEQ ID NO. 86, SEQ ID NO. 88, SEQ ID NO. 90, SEQ
ID NO. 92, SEQ ID NO. 94, SEQ ID NO. 96, SEQ ID NO. 98, SEQ ID NO. 100, SEQ ID NO.
102, SEQ ID NO. 104, SEQ ID NO. 106, SEQ ID NO. 108, SEQ ID NO. 110, SEQ ID NO.

112, SEQ ID NO.
122, SEQ ID NO.
132, SEQ ID NO.
142, SEQ ID NO.
152, SEQ ID NO.
162, SEQ ID NO.
172, SEQ ID NO.
182, SEQ ID NO.

114, SEQ ID NO.
124, SEQ ID NO.
134, SEQ ID NO.
144, SEQ ID NO.
154, SEQ ID NO.
164, SEQ ID NO.
174, SEQ ID NO.
184, SEQ ID NO.

116, SEQ ID NO.
126, SEQ ID NO.
136, SEQ ID NO.
146, SEQ ID NO.
156, SEQ ID NO.
166, SEQ ID NO.
176, SEQ ID NO.
186, SEQ ID NO.

113, SEQ ID NO.
128, SEQ ID NO.
133, SEQ ID NO.
148, SEQ ID NO.
158, SEQ ID NO.
168, SEQ ID NO.
178, SEQ ID NO.
188, SEQ ID NO.

120, SEQ ID NO.
130, SEQ ID NO.
140, SEQ ID NO.
150, SEQ ID NO.
160, SEQ ID NO.
170, SEQ ID NO.
130, SEQ ID NO.
190, SEQ ID NO.

192, SEQ ID NO. 194, SEQ ID NO. 196, SEQ ID NO. 198, SEQ ID NO. 200, SEQ ID NO.
202, SEQ ID NO. 204, SEQ 1D NO. 206, SEQ 1D NO. 208, SEQ 1D NO. 210, SEQ ID NO.
212, SEQ ID NO. 214, SEQ ID NO. 216, SEQ ID NO. 218, SEQ ID NO. 220, SEQ ID NO.
222, SEQ ID NO. 224, SEQ 1D NO. 226, SEQ 1D NO. 228, SEQ 1D NO. 230, SEQ ID NO.
232, SEQ ID NO. 234, SEQ ID NO. 236, SEQ ID NO. 238, SEQ ID NO. 240, SEQ ID NO.
242, and combinations thereof. Preferably, the fully human antibody Fab fragment has both a
heavy chain variable domain region and a light chain variable domain region wherein the
antibody has a heavy chain/light chain variable domain sequence selected from the group
consisting of SEQ ID NO. 1/SEQ ID NO. 2, SEQ ID NO. 3/SEQ ID NO. 4, SEQ ID NO.
S/SEQ ID NO. 6, SEQ 1D NO. 7/SEQ 1D NO. 8, SEQ ID NO. 9/SEQ 1D NO. 10, SEQ ID NO.
11T/SEQ ID NO. 12, SEQ ID NO. 13/SEQ ID NO. 14, SEQ ID NO. 15/SEQ ID NO. 16, SEQ
ID NO. 17/SEQ ID NO. 18, SEQ ID NO. 19/SEQ 1D NO. 20, SEQ ID NO. 21/SEQ ID NO.
22, SEQ ID NO. 23/SEQ ID NO. 24, SEQ ID NO. 25/SEQ ID NO. 26, SEQ ID NO. 27/SEQ
ID NO. 28, SEQ ID NO. 29/SEQ ID NO. 30, SEQ ID NO. 31/SEQ ID NO. 32, SEQ ID NO.
33/SEQ ID NO. 34, SEQ ID NO. 35/SEQ 1D NO. 36, SEQ ID NO. 37/SEQ ID NO. 38, SEQ
ID NO. 39/SEQ ID NO. 40, SEQ ID NO. 41/SEQ 1D NO. 42, SEQ ID NO. 43/SEQ ID NO.
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44, SEQ ID NO. 45/SEQ ID NO. 46, SEQ ID NO. 47/SEQ ID NO. 48, SEQ ID NO. 49/SEQ
ID NO. 50, SEQ ID NO. 51/SEQ ID NO. 52, SEQ ID NO. 53/SEQ ID NO. 54, SEQ ID NO.
55/SEQ ID NO. 56, SEQ ID NO. 57/SEQ ID NO. 58, SEQ ID NO. 59/SEQ ID NO. 60, SEQ
ID NO. 61/SEQ ID NO. 62, SEQ ID NO. 63/SEQ ID NO. 64, SEQ ID NO. 65/SEQ ID NO.
66, SEQ ID NO. 67/SEQ ID NO. 68, SEQ ID NO. 69/SEQ ID NO. 70, SEQ ID NO. 71/SEQ
ID NO. 72, SEQ ID NO. 73/SEQ ID NO. 74, SEQ ID NO. 75/SEQ ID NO. 76, SEQ ID NO.
77/SEQ ID NO. 78, SEQ ID NO. 79/SEQ ID NO. 80, SEQ ID NO. 81/SEQ ID NO. 82, SEQ
ID NO. 83/SEQ ID NO. 84, SEQ ID NO. 85/SEQ ID NO. 86, SEQ ID NO. 87/SEQ ID NO.
88, SEQ ID NO. 89/SEQ ID NO. 90, SEQ ID NO. 91/SEQ ID NO. 92, SEQ ID NO. 93/SEQ
ID NO. 94, SEQ ID NO. 95/SEQ ID NO. 96, SEQ ID NO. 97/SEQ ID NO. 98, SEQ ID NO.
99/SEQ ID NO. 100, SEQ ID NO. 101/SEQ ID NO. 102, SEQ ID NO. 103/SEQ ID NO. 104,
SEQ ID NO. 105/SEQ ID NO. 106, SEQ ID NO. 107/SEQ ID NO. 108, SEQ ID NO. 109/SEQ
ID NO. 110, SEQ ID NO. 111/SEQ ID NO. 112, SEQ ID NO. 113/SEQ ID NO. 114, SEQ ID
NO. 115/SEQ ID NO. 116, SEQ ID NO. 117/SEQ ID NO. 118, SEQ ID NO. 119/SEQ ID NO.
120, SEQ ID NO. 121/SEQ ID NO. 122, SEQ ID NO. 123/SEQ ID NO. 124, SEQ ID NO.
125/SEQ ID NO. 126, SEQ ID NO. 127/SEQ ID NO. 128, SEQ ID NO. 129/SEQ ID NO. 130,
SEQ ID NO. 131/SEQ ID NO. 132, SEQ ID NO. 133/SEQ ID NO. 134, SEQ ID NO. 135/SEQ
ID NO. 136, SEQ ID NO. 137/SEQ ID NO. 138, SEQ ID NO. 139/SEQ ID NO. 140, SEQ ID
NO. 141/SEQ ID NO. 142, SEQ ID NO. 143/SEQ ID NO. 144, SEQ ID NO. 145/SEQ ID NO.
146, SEQ ID NO. 147/SEQ ID NO. 148, SEQ ID NO. 149/SEQ ID NO. 150, SEQ ID NO.
151/SEQ ID NO. 152, SEQ ID NO. 153/SEQ ID NO. 154, SEQ ID NO. 155/SEQ ID NO. 156,
SEQ ID NO. 157/SEQ ID NO. 158, SEQ ID NO. 159/SEQ ID NO. 160, SEQ ID NO. 161/SEQ
ID NO. 162, SEQ ID NO. 163/SEQ ID NO. 164, SEQ ID NO. 165/SEQ ID NO. 166, SEQ ID
NO. 167/SEQ ID NO. 168, SEQ ID NO. 169/SEQ ID NO. 170, SEQ ID NO. 171/SEQ ID NO.
172, SEQ ID NO. 173/SEQ ID NO. 174, SEQ ID NO. 175/SEQ ID NO. 176, SEQ ID NO.
177/SEQ ID NO. 178, SEQ ID NO. 179/SEQ ID NO. 180, SEQ ID NO. 181/SEQ ID NO. 182,
SEQ ID NO. 183/SEQ ID NO. 184, SEQ ID NO. 185/SEQ ID NO. 186, SEQ ID NO. 187/SEQ
ID NO. 188, SEQ ID NO. 189/SEQ ID NO. 190, SEQ ID NO. 191/SEQ ID NO. 192, SEQ ID
NO. 193/SEQ ID NO. 194, SEQ ID NO. 195/SEQ ID NO. 196, SEQ ID NO. 197/SEQ ID NO.
198, SEQ ID NO. 199/SEQ ID NO. 200, SEQ ID NO. 201/SEQ ID NO. 202, SEQ ID NO.
203/SEQ ID NO. 204, SEQ ID NO. 205/SEQ ID NO. 206, SEQ ID NO. 207/SEQ ID NO. 208,
SEQ ID NO. 209/SEQ ID NO. 210, SEQ ID NO. 211/SEQ ID NO. 212, SEQ ID NO. 213/SEQ
ID NO. 214, SEQ ID NO. 215/SEQ ID NO. 216, SEQ ID NO. 217/SEQ ID NO. 218, SEQ ID
NO. 219/SEQ ID NO. 220, SEQ ID NO. 221/SEQ ID NO. 222, SEQ ID NO. 223/SEQ ID NO.
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224, SEQ ID NO. 225/SEQ ID NO. 226, SEQ ID NO. 227/SEQ 1D NO. 228, SEQ ID NO.
229/SEQ ID NO. 230, SEQ ID NO. 231/SEQ ID NO. 232, SEQ ID NO. 233/SEQ ID NO. 234,
SEQ ID NO. 235/SEQ 1D NO. 236, SEQ ID NO. 237/SEQ ID NO. 238, SEQ ID NO. 239/SEQ
ID NO. 240, SEQ ID NO. 241/SEQ ID NO. 242, and combinations thereof.

The present disclosure provides a single chain human antibody, having a variable
domain region from a heavy chain and a variable domain region from a light chain and a
peptide linker connection the heavy chain and light chain variable domain regions, wherein the

heavy chain variable domain sequence that 1s at least 95% 1dentical to the amino acid
sequences selected from the group consisting of SEQ ID NO. 1, SEQ ID NO. 3, SEQ ID NO.
5, 5EQ ID NO. 7, SEQ ID NO. 9, SEQ ID NO. 11, SEQ ID NO. 13, SEQ ID NO. 15, SEQ ID
NO. 17, SEQ ID NO. 19, SEQ ID NO. 21, SEQ ID NO. 23, SEQ ID NO. 25, SEQ ID NO. 27,
SEQ ID NO. 29, SEQ ID NO. 31, SEQ ID NO. 33, SEQ ID NO. 35, SEQ ID NO. 37, SEQ ID
NO. 39, SEQ ID NO. 41, SEQ ID NO. 43, SEQ ID NO. 45, SEQ ID NO. 47, SEQ ID NO. 49,
SEQ ID NO. 51, SEQ ID NO. 53, SEQ ID NO. 55, SEQ ID NO. 57, SEQ ID NO. 59, SEQ ID
NO. 61, SEQ ID NO. 63, SEQ ID NO. 65, SEQ ID NO. 67, SEQ ID NO. 69, SEQ ID NO. 71,
SEQ ID NO. 73, SEQ ID NO. 75, SEQ ID NO. 77, SEQ ID NO. 79, SEQ ID NO. 81, SEQ ID
NO. 83, SEQ ID NO. 85, SEQ ID NO. 87, SEQ ID NO. 89, SEQ ID NO. 91, SEQ ID NO. 93,
SEQ ID NO. 95, SEQ ID NO. 97, SEQ ID NO. 99, SEQ ID NO. 101, SEQ ID NO. 103, SEQ
ID NO. 105, SEQ ID NO. 107, SEQ ID NO. 109, SEQ ID NO. 111, SEQ ID NO. 113, SEQ ID
NO. 115, SEQ ID NO. 117, SEQ ID NO. 119, SEQ ID NO. 121, SEQ ID NO. 123, SEQ ID

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

125, SEQ ID NO.
135, SEQ ID NO.
145, SEQ ID NO.
155, SEQ ID NO.
165, SEQ ID NO.
175, SEQ ID NO.
185, SEQ ID NO.
195, SEQ ID NO.

127, SEQ ID NO.
137, SEQ ID NO.
147, SEQ ID NO.
157, SEQ ID NO.
167, SEQ ID NO.
177, SEQ ID NO.
187, SEQ ID NO.
197, SEQ ID NO.

129, SEQ ID NO.
139, SEQ ID NO.
149, SEQ ID NO.
159, SEQ ID NO.
169, SEQ ID NO.
179, SEQ ID NO.
189, SEQ ID NO.

199, SEQ ID NO

131, SEQ ID NO.
141, SEQ ID NO.
151, SEQ ID NO.
161, SEQ ID NO.
171, SEQ ID NO.
181, SEQ ID NO.
191, SEQ ID NO.
.201, SEQ ID NO

133, SEQ ID
143, SEQ ID
153, SEQ ID
163, SEQ ID
173, SEQ ID
183, SEQ ID
193, SEQ ID
.203, SEQ ID

NO. 205, SEQ ID NO. 207, SEQ ID NO. 209, SEQ ID NO. 211, SEQ ID NO. 213, SEQ ID
NO. 215, SEQ ID NO. 217, SEQ ID NO. 219, SEQ ID NO. 221, SEQ ID NO. 223, SEQ ID
NO. 225, SEQ ID NO. 227, SEQ ID NO. 229, SEQ ID NO. 231, SEQ ID NO. 233, SEQ ID
NO. 235, SEQ ID NO. 237, SEQ ID NO. 239, SEQ ID NO. 241, and combinations thereof,

and that has a light chain variable domain sequence that 1s at least 95% 1dentical to the amino

acid sequences selected from the group consisting of SEQ ID NO. 2, SEQ ID NO. 4, SEQ ID
9
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NO. 6, SEQ ID NO. 8, SEQ ID NO. 10, SEQ ID NO. 12, SEQ ID NO. 14, SEQ ID NO. 16,
SEQ ID NO. 18, SEQ ID NO. 20, SEQ ID NO. 22, SEQ ID NO. 24, SEQ ID NO. 26, SEQ ID
NO. 28, SEQ ID NO. 30, SEQ ID NO. 32, SEQ ID NO. 34, SEQ ID NO. 36, SEQ ID NO. 38,
SEQ ID NO. 40, SEQ ID NO. 42, SEQ ID NO. 44, SEQ ID NO. 46, SEQ ID NO. 48, SEQ ID
NO. 50, SEQ ID NO. 52, SEQ ID NO. 54, SEQ ID NO. 56, SEQ ID NO. 58, SEQ ID NO. 60,
SEQ ID NO. 62, SEQ ID NO. 64, SEQ ID NO. 66, SEQ ID NO. 68, SEQ ID NO. 70, SEQ ID
NO. 72, SEQ ID NO. 74, SEQ ID NO. 76, SEQ ID NO. 78, SEQ ID NO. 80, SEQ ID NO. 82,
SEQ ID NO. 84, SEQ ID NO. 86, SEQ ID NO. 88, SEQ ID NO. 90, SEQ ID NO. 92, SEQ ID
NO. 94, SEQ ID NO. 96, SEQ ID NO. 98, SEQ ID NO. 100, SEQ ID NO. 102, SEQ ID NO.
104, SEQ ID NO. 106, SEQ ID NO. 108, SEQ ID NO. 110, SEQ ID NO. 112, SEQ ID NO.

114, SEQ ID NO.
124, SEQ ID NO.
134, SEQ ID NO.
144, SEQ ID NO.
154, SEQ ID NO.
164, SEQ ID NO.
174, SEQ ID NO.
184, SEQ ID NO.

116, SEQ ID NO.
126, SEQ ID NO.
136, SEQ ID NO.
146, SEQ ID NO.
156, SEQ ID NO.
166, SEQ ID NO.
176, SEQ ID NO.
186, SEQ ID NO.

113, SEQ ID NO.
128, SEQ ID NO.
138, SEQ ID NO.
148, SEQ ID NO.
158, SEQ ID NO.
168, SEQ ID NO.
178, SEQ ID NO.
188, SEQ ID NO.

120, SEQ ID NO.
130, SEQ ID NO.
140, SEQ ID NO.
150, SEQ ID NO.
160, SEQ ID NO.
170, SEQ ID NO.
180, SEQ ID NO.
190, SEQ ID NO.

122, SEQ ID NO.
132, SEQ ID NO.
142, SEQ ID NO.
152, SEQ ID NO.
162, SEQ ID NO.
172, SEQ ID NO.
182, SEQ ID NO.
192, SEQ ID NO.

194, SEQ ID NO. 196, SEQ ID NO. 198, SEQ 1D NO. 200, SEQ ID NO. 202, SEQ ID NO.
204, SEQ ID NO. 206, SEQ 1D NO. 208, SEQ 1D NO. 210, SEQ ID NO. 212, SEQ ID NO.
214, SEQ ID NO. 216, SEQ ID NO. 218, SEQ ID NO. 220, SEQ ID NO. 222, SEQ 1D NO.
224, SEQ ID NO. 226, SEQ 1D NO. 228, SEQ 1D NO. 230, SEQ ID NO. 232, SEQ ID NO.
234, SEQ ID NO. 236, SEQ ID NO. 238, SEQ 1D NO. 240, SEQ ID NO. 242, and
combinations thereof. Preferably, the fully human single chain antibody has both a heavy chain
variable domain region and a light chain variable domain region, wherein the single chain fully
human antibody has a heavy chain/light chain variable domain sequence selected trom the
ogroup consisting of SEQ ID NO. 1/SEQ 1D NO. 2, SEQ ID NO. 3/SEQ ID NO. 4, SEQ 1D
NO. 5/SEQ ID NO. 6, SEQ ID NO. 7/SEQ ID NO. 8, SEQ ID NO. 9/SEQ ID NO. 10, SEQ ID
NO. 11/SEQ ID NO. 12, SEQ ID NO. 13/SEQ ID NO. 14, SEQ ID NO. 15/SEQ ID NO. 16,
SEQ ID NO. 17/SEQ ID NO. 18, SEQ ID NO. 19/SEQ ID NO. 20, SEQ ID NO. 21/SEQ ID
NO. 22, SEQ ID NO. 23/SEQ ID NO. 24, SEQ ID NO. 25/SEQ ID NO. 26, SEQ ID NO.
27/SEQ ID NO. 28, SEQ 1D NO. 29/5EQ ID NO. 30, SEQ ID NO. 31/SEQ ID NO. 32, SEQ
ID NO. 33/SEQ ID NO. 34, SEQ ID NO. 35/SEQ ID NO. 36, SEQ ID NO. 37/SEQ ID NO.
38, SEQ ID NO. 39/SEQ ID NO. 40, SEQ ID NO. 41/5SEQ ID NO. 42, SEQ 1D NO. 43/SEQ
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ID NO. 44, SEQ ID NO. 45/SEQ ID NO. 46, SEQ ID NO. 47/SEQ ID NO. 48, SEQ ID NO.
49/SEQ ID NO. 50, SEQ ID NO. 51/SEQ ID NO. 52, SEQ ID NO. 53/SEQ ID NO. 54, SEQ
ID NO. 55/SEQ ID NO. 56, SEQ ID NO. 57/SEQ ID NO. 58, SEQ ID NO. 59/SEQ ID NO.
60, SEQ ID NO. 61/SEQ ID NO. 62, SEQ ID NO. 63/SEQ ID NO. 64, SEQ ID NO. 65/SEQ
ID NO. 66, SEQ ID NO. 67/SEQ ID NO. 68, SEQ ID NO. 69/SEQ ID NO. 70, SEQ ID NO.
71/SEQ ID NO. 72, SEQ ID NO. 73/SEQ ID NO. 74, SEQ ID NO. 75/SEQ ID NO. 76, SEQ
ID NO. 77/SEQ ID NO. 78, SEQ ID NO. 79/SEQ ID NO. 80, SEQ ID NO. 81/SEQ ID NO.
82, SEQ ID NO. 83/SEQ ID NO. 84, SEQ ID NO. 85/SEQ ID NO. 86, SEQ ID NO. 87/SEQ
ID NO. 88, SEQ ID NO. 89/SEQ ID NO. 90, SEQ ID NO. 91/SEQ ID NO. 92, SEQ ID NO.
93/SEQ ID NO. 94, SEQ ID NO. 95/SEQ ID NO. 96, SEQ ID NO. 97/SEQ ID NO. 98, SEQ
ID NO. 99/SEQ ID NO. 100, SEQ ID NO. 101/SEQ ID NO. 102, SEQ ID NO. 103/SEQ ID
NO. 104, SEQ ID NO. 105/SEQ ID NO. 106, SEQ ID NO. 107/SEQ ID NO. 108, SEQ ID NO.
109/SEQ ID NO. 110, SEQ ID NO. 111/SEQ ID NO. 112, SEQ ID NO. 113/SEQ ID NO. 114,
SEQ ID NO. 115/SEQ ID NO. 116, SEQ ID NO. 117/SEQ ID NO. 118, SEQ ID NO. 119/SEQ
ID NO. 120, SEQ ID NO. 121/SEQ ID NO. 122, SEQ ID NO. 123/SEQ ID NO. 124, SEQ ID
NO. 125/SEQ ID NO. 126, SEQ ID NO. 127/SEQ ID NO. 128, SEQ ID NO. 129/SEQ ID NO.
130, SEQ ID NO. 131/SEQ ID NO. 132, SEQ ID NO. 133/SEQ ID NO. 134, SEQ ID NO.
135/SEQ ID NO. 136, SEQ ID NO. 137/SEQ ID NO. 138, SEQ ID NO. 139/SEQ ID NO. 140,
SEQ ID NO. 141/SEQ ID NO. 142, SEQ ID NO. 143/SEQ ID NO. 144, SEQ ID NO. 145/SEQ
ID NO. 146, SEQ ID NO. 147/SEQ ID NO. 148, SEQ ID NO. 149/SEQ ID NO. 150, SEQ ID
NO. 151/SEQ ID NO. 152, SEQ ID NO. 153/SEQ ID NO. 154, SEQ ID NO. 155/SEQ ID NO.
156, SEQ ID NO. 157/SEQ ID NO. 158, SEQ ID NO. 159/SEQ ID NO. 160, SEQ ID NO.
161/SEQ ID NO. 162, SEQ ID NO. 163/SEQ ID NO. 164, SEQ ID NO. 165/SEQ ID NO. 166,
SEQ ID NO. 167/SEQ ID NO. 168, SEQ ID NO. 169/SEQ ID NO. 170, SEQ ID NO. 171/SEQ
ID NO. 172, SEQ ID NO. 173/SEQ ID NO. 174, SEQ ID NO. 175/SEQ ID NO. 176, SEQ ID
NO. 177/SEQ ID NO. 178, SEQ ID NO. 179/SEQ ID NO. 180, SEQ ID NO. 181/SEQ ID NO.
182, SEQ ID NO. 183/SEQ ID NO. 184, SEQ ID NO. 185/SEQ ID NO. 186, SEQ ID NO.
187/SEQ ID NO. 188, SEQ ID NO. 189/SEQ ID NO. 190, SEQ ID NO. 191/SEQ ID NO. 192,
SEQ ID NO. 193/SEQ ID NO. 194, SEQ ID NO. 195/SEQ ID NO. 196, SEQ ID NO. 197/SEQ
ID NO. 198, SEQ ID NO. 199/SEQ ID NO. 200, SEQ ID NO. 201/SEQ ID NO. 202, SEQ ID
NO. 203/SEQ ID NO. 204, SEQ ID NO. 205/SEQ ID NO. 206, SEQ ID NO. 207/SEQ ID NO.
208, SEQ ID NO. 209/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>