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DESCRIPTION

RELATED APPLICATIONS

FIELD OF THE INVENTION

[0001] Methods for making a combinatorial antibody library from human germline segments are provided. Also provided are
libraries of nucleic acid molecules compiled from germline segments encoding VL chains and libraries of nucleic acid molecules
encoding VH chains, and resulting antibody libraries. The libraries are provided as addressable libraries. Methods for screening
antibody libraries against a target protein antigen, and the identified or selected antibodies are provided.

BACKGROUND

[0002] Numerous therapeutic and diagnostic monoclonal antibodies (MAbs) are used in the clinical setting to treat and diagnose
human diseases, for example, cancer and autoimmune diseases. For example, exemplary therapeutic antibodies include Rituxan
(Rituximab), Herceptin (Trastuzumab), Avastin (Bevacizumab) and Remicade (Infliximab). In designing antibody therapeutics, it is
desirable to create antibodies, for example, antibodies that modulate a functional activity of a target, and/or improved antibodies
such as antibodies with higher specificity and/or affinity and/or and antibodies that are more bioavailable, or stable or soluble in
particular cellular or tissue environments.

[0003] Available techniques for generating antibody therapeutics are limited. Current methods include using antibody libraries to
select variant proteins with desired properties in vifro. The libraries are generated to contain mutational diversity by targeted and
non-targeted methods (e.g., Marks et al., J. Mol. Biol. (1991) 222, 581-597; Winters et al. (1994) Annu Rev. Immunol. 12:433-55;
Rosok et al. (1996) J. Biol. Chem., 271:22611-22618; Kim et al. (2005) Mol. Cells 20:17-29; Mondon et al. (2008) Frontiers in
Bioscience, 13:1117-1129 ; Benhar et al. (2007) Expert Opin. Biol. Ther., 7:763-779; and Knappik et al. (2000) J. Mol. Biol.,
296:57-86). Each of these antibody libraries has its limitations. Accordingly, it is among the objects herein is to provide methods
for making antibody libraries, and antibodies produced by the methods.

[0004] Weaver-Feldhaus et al., FEBS Letters (2005) 564, 24-34 describes methods for contructing combinatorial Fab libraries
for display on the surface of Saccharomyces cerevisiae.

[0005] Rauchenberger et al., Journal of Biological Chemistry (2003) 278 (40), 38194-38205 describes a methods for
constructing combinatorial Fab libraries and isolation of antibodes against human Fibroblast Growth Factor Receptor 3.

[0006] WO 2005/023993 A2 desrcibes methods for generation of germline human antibody genes.

SUMMARY

[0007] Provided herein are human combinatorial antibody libraries generated by rearrangement of human germline segments.
Included among the combinatorial antibody libraries provided herein are libraries containing a plurality of antibodies, whereby
each member antibody in the library contains a varable light (VL) chain and a variable heavy (VH) chain or a sufficient portion
thereof to form an antigen binding site. Each VL chain of the antibodies in the library are encoded by a nucleic acid molecule that
contains Vg and a Jx human germline segment or degenerate codons thereof, or a V) and a J) human germline segment or
degenerate codons thereof, whereby the segments are linked in-frame. Each VH chain of the antibodies in the library are
encoded by a nucleic acid molecule that contains a human VH and a human Jy germline segment and any sequence of
nucleotides between the VH and a JH germline segments, whereby the segments are linked in-frame. The human combinatorial
antibody libraries contain at least about or 50 or 100 more different members. Each member in the library contains an antigen
binding site and is a functional and productive antibody.

[0008] In such an example of a human combinatorial antibody library, the VH germline segment, the sequence of nucleotides

between the VH and Jy and the Jq germline segment of the nucleic acid molecule encoding a VH chain are linked such that the
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VH segment is 5' to the sequence of nucleotides between the VH and JHq which is 5' to the JH segment; and the Vi and Jx or V),
and J) germline segments of the nucleic acid molecule encoding a VL chain are linked such that the V¢ segment is 5' to the Jg
segment or the V) segment is 5' to the J) segment. The sequence of nucleotides between the V and Jq germline segments is at

or is about 5, 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 nucleotides in length. In some examples, the sequence of nucleotides
between the VH and Jq germline segments encodes a peptide mimetic.

[0009] Also provided herein is a human combinatorial antibody library containing a plurality of antibodies, whereby each member
antibody contains a modified variable light (VL) chain and/or a modified variable heavy chain (VH) chain or a sufficient portion
thereof to form an antigen binding site. The VL chain in each library is encoded by a nucleic acid molecule that contains a V¢ and
a Jx human germline segment or degenerate codons thereof, or a V) and a J) human germline segment or degenerate codons
thereof, whereby the segments are linked in-frame. Each VH chain of antibodies in the library are encoded by a nucleic acid
molecule that contains a VH, DH and a J4 human germline segment or degenerate codons thereof, whereby the segments are
linked in-frame. The resultant protein of the VL chain and the VH chain are modified by amino acid replacement or insertion of
amino acids into a CDR. The CDR can be any one or more up to all of a CDRH1, CDRH2, CDRH3, CDRL1, CDRL2 or a CDRL3,
for example, a CDRH3. The amino acids that can be inserted or replaced correspond to a peptide mimetic.

[0010] In all of the examples above, the peptide mimetic can be a TPO, EPO, G-CSF, IL-5, human brain natriuretic peptide
(hBNP-32), exendin 4, GLP-1, GLP-2, glucagon, PACAP-38, CD209L, TNF, VEGF, MMP inhibitor, or CTLA-4 peptide mimetic. In
particular of a peptide mimietic is a mimetic that mimics Epo activiation of its receptor. The peptide mimetic futher can include a
flanking sequence at the carboxy and/ot N-terminal end, such as an amino acid or amino acids. For example, the flanking
sequence can include glycine or a proline. Exemplary of peptide mimetics are any set forth in any of SEQ ID NOS: 891, and 987-
1014,

[0011] In the libraries provided above, the nucleotides between the VH and J4 germline segments is a human germline Dy
segment or degenerate codons thereof. Hence, a human combinatorial antibody library provided herein includes a library
containing a plurality of antibodies, each member antibody contains a variable light (VL) chain and a variable heavy (VH) chain or
a sufficient portion thereof to form an antigen binding site. Each VL chain of the antibodies in the library are encoded by a nucleic
acid molecule that contains a Vi and a Jx human germline segment or degenerate codons thereof, or a V) and a J\ human
germline segment or degenerate codons thereof, whereby the segments are linked in-frame. Each VH chain of the antibodies in
the library are encoded by nucleic acid molecule that contains a VH, DH and a JH germline segment, whereby the segments are
linked in-frame. The human Combinatorial antibody library contains at least about or 50 or 100 more different members. In such
examples of a human combinatorial antibody library, the VH, Dy and J4 segments of the nucleic acid molecule encoding a VH
chain are linked such that the VH segment is 5' to the Dy segment which is 5' to the JH4 segment; and the Vi and Jg, or Vyand J
germline segments of the nucleic acid molecule encoding a VL chain are linked such that the V¢ segment is 5' to the Jx segment

or the V) segment is 5' to the J\ segment.

[0012] The human combinatorial antibody libraries provided hereinare provided as addressable libraries. In such addressable
libraries, the antibody within each address is the same antibody and is different from the antibodies at all other addresses. The
addressable antibodies in the library are arranged in a spatial array. The spatial array can be a multiwall plate, wherein each
individual locus of the plate corresponds to a different antibody member. The antibody members can be immobilized to the
surface of the wells of the plate or can be present in solution. In another example, the addressable antibodies are attached to a
solid support. In such an example, the solid support can be a filter, chip, slide, bead or cellulose, and the different antibody
members are immobilized to the surface thereof. In some examples, the solid support is a biacore chip. In any of the addressable
libaries provided herein, the members can be identifiably labled. For example, the label can be colored, chromogenic,
luminescent, chemical, fluorescent or electronic.

[0013] The human combinatorial libraries provided herein include members whereby a plurality of nucleic acid molecules encode
a VH chain and a plurality of nucleic acid molecules encode a VL chain such that the plurality of nucleic acid molecules encoding
the VH chain and the VL chain are sufficient to generate at least about or 50 or 100 different antibodies. Hence, in the libraries
provided herein, in the nucleic acid molecules encoding a VH chain all or a subset of germline V4 segments are linked with all or a

subset of DH segments which are linked with all or a subset of germline J4 segments to generate the plurality of nucleic acid
molecules encoding a VH chain; and in the nucleic acid molecules encoding a VL chain all or a subset of germline V¢ segments
are linked with all or a subset of germline Jx segments, or all or a subset of germline V) segments are linked to all or a subset of

germline J) segments to generate a plurality of nucleic acid molecules encoding a VL chain.



DKI/EP 2356270 T3

[0014] In the libraries provided herein, the VH chains in the members in the library are encoded by rearranged nucleic acid
sequences combined by joining a human VH germline segment, a DH germline segment and a JH germline segment. The human

VH germline segment is an IGHV1, IGHV2, IGHV3, IGHV4, IGHV5, IGHV6 or IGHV7 and genes and alleles thereof, for example,
any set forth in any of SEQ ID NOS: 10-238. In examples of the combinatorial antibody libraries provided herein, the V4 gene

segment can have one nucleiotide added or removed at the V-D joint of the nucleic acid molecule encoding the VH chain to
maintain the reading frame of the VH chain. For example, a nucleotide is inserted at the 3' end of a VH nucleotide sequence to

add a nucleotide between the VH and Dy. The nucleotide can be any nucleotide, in particular, the nucleotide is a guanine (G).
The DH segment is an IGHDI, IGHD2, IGHD3, IGHD4, IGHDS5, IGHDS6, or IGHD7 and genes and alleles thereof, for example, any
set forth in any of SEQ ID NOS:239-272. In the examples of the combinatorial antibody libraries provided herein, the Dy gene

segment can have one nucleotide inserted or deleted at the V-D joint and/or the D-J joint of the nucleic acid encoding the VH
chain to maintain the reading frame of the VH chain. The nucleotide insertion or deletion is chosen to maximize the hydrophilicity
of the DH. For example, a nucleotide from the 5' end of a DN is deleted and/or a nucleotide from the 3' end of a DR is deleted. In

another example, a nucleotide is inserted at the 3' end of a DH sequence to add a nucleotide between the DH and J4. The added
nucleotide can be any nucleotide, in particular a guanine (G). The Jy germline segment is an IGHJ1, IGHJ2, IGHJ3, IGHJ4, IGHJ5

or IGHJ6 and genes and alleles thereof, for example, any set forth in any of SEQ ID NOS:273-285. In examples of the human
combinatorial antibody library provided herein, the J4 gene segment can have one or more nucleotides inserted or deleted at the

D-J joint of the nucleic acid sequence encoding a VH chain to maintain the reading frame of the VH chain. For example, the
nucleotide insertion or deletion is chosen to maintain the reading frame of the J H. In one examples, a nucleotide from the 5' end

of the the Jy is deleted. In another example, a nucleotide from the 3' end of the JH is deleted.

[0015] In the libraries provided herein, the VL chains in the members in the library are encoded by rearranged nucleic acid
sequences encoding a kappa light chain combined by joining a human Vg germline segment and a Jx germline segment or are

encoded by rearranged nucleic acid sequences encoding a lambda light chain combined by joining a human V) germline segment
and a Jj) germline segment. The human Vy is an IGKV1, IGKV2, IGKV3, IGKV4, IGKV5 and IGKV6, and genes or alleles thereof,

for example, any set forth in any of SEQ ID NOS: 286-355 and 868. In examples of the combinatorial antibody libraries provided
herein, the V¢ gene segment can have one or more nucleiotides inserted or deleted at the V-J joint of the nucleic acid molecule

encoding the VL chain to maintain the reading frame of the VL chain. For example, a nucleotide is deleted at the 3' end of a V. In
another example, a nucleotide is inserted at the 3' end of a of a Vi nucleotide sequence to add a nucleotide between the V¢ and
Jk- The nucleotide can be any nucleotide, in particular, the nucleotide is a guanine (G). The human Jg is an IGKJ1, IGKJ2, IGKJ3,

IGKJ4 or IGKJ5 and genes and alleles thereof, for example, any set forth in any of SEQ ID NOS: 356-364. In examples of the
combinatorial antibody libraries provided herein, the Jx gene segment has one or more nucleotides inserted or deleted at the V-J
joint of the nucleic acid sequence encoding a VL chain to maintain the reading frame of the VL chain. The nucleotide insertion or
deletion is chosen to maintain the reading frame of the Jk. In some examples, a nucletode from the 5' end of the J is deleted. The
human V) is an IGLV 1, IGLV2, IGLV3, IGLV4, IGLV5, IGLVE, IGLV7, IGLVS, IGLV9, IGLV10 or IGLV11 and genes and alleles

thereof, for example, any set forth in any of SEQ ID NOS:365-441. In examples of the combinatorial antibody libraries provided
herein, the V) has one or more nucleotides inserted or deleted at the V-J joint of the nucleic acid sequence encoding a VL to

maintain the reading frame of the VL chain. For example, a nucleotide from the 3' end of a V) nucleotide sequence is deleted. In
another example, a nucleotide is inserted at the 3' end of a V) nucleotide sequence to add a nucleotide between the V) and J)
The nucleotide can be any nucleotide, in particular a guanine (G). The human Jpis an IGLJ1, IGLJ2, IGLJ3, IGLM4, IGLJ5, IGLJ6

or IGLJ7 and genes and alleles thereof, for example, any set forth in any of SEQ ID NOS:442-451. In examples of the
combinatorial antibody library provided herein, the J) has one nucleotide inserted or deleted at the V-J joint of the nucleic acid

sequence encoding a VL chain to maintain the reading frame of the VL chain. The nucleotide insertion or deletion can be chosen
to maintain the reading frame of the J), For example, a nucleotide from teh 5' end of the J) is deleted.

[0016] The human combinatorial antibody libraries contain a plurality of members each encoded by a plurality of nucleic acid
molecules encoding a VH chain and a plurality of nucleic acid molecules encoding a VL chain. The plurality of nucleic acid
molecules can correspond to all combinations or permuations of rearranged germline segments or a subset thereof. Generally,

the libraries provided herein include libraries containing at or about 50, 102 103, 104, 2 X 104, 3 x1 04, 4 x 104, 5x 104, 6 x 104, 7
X 104, 8 x 104, 9 x 104, 105, 106, 107,108, 109 or more different members. For example, libraries provided herein include those
that contain 103, 2 x 103, 3 x 103, 4 x 103, 5 x 103, 6 x 103, 4 x 103, 7 x 103, 8 x 103, 9 x 103, 10%, 2 x 104, 3 x 10%, 4 x 104, 5x
104, 6x 104, 7 x 104, 8 x 104, 9 x 104 or more different members.

[0017] For example, the plurality of nucleic acid molecules encoding a VH chain are generated from a subset of germline
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segments selected based on sequence similarities or differences, gene family, length, composition, CDR length or composition,
species, functionality, specificity, group or subgroup. In one example, the plurality of nucleic acid molecules encoding a VH chain
are generated from a subset of germline segments selected based on CDR and the CDR is CDR3. In another example, the
plurality of nucleic acid molecules encoding a VH chain are selected based on gene family, whereby one germline segment from
each of a VH, D, and/or JHq gene family is selected or one germline segment from a subset of a VH, DH, and/or JH gene family is
selected. In such an example, the VH gene family is selected from among a IGHV1-18, IGHV1-2, IGHV1-24, IGHV1-3, IGHV1-45,
IGHV1-46, IGHV1-58, IGHV1-69, IGHV1-8, IGHV2-26, IGHV2-5, IGHV2-70, IGHV3-11, IGHV3-13, IGHV3-15, IGHV3-16, IGHV3-20,
IGHV3-21, IGHV3-23, IGHV3-30, IGHV3-33, IGHV3-35, IGHV3-38, IGHV3-43, IGHV3-48, IGHV3-49, IGHV3-53, IGHV3-64,, IGHV3-
66, IGHV3-7, IGHV3-72, IGHV3-73, IGHV3-74, IGHV3-9, IGHV4-28, IGHV4-31, IGHV4-34, IGHV4-39, IGHV4-4, IGHV4-59, IGHV4-
61, IGHV5-51, IGHV6-1 and IGHV7-81; the DH gene family is selected from among a IGHD1-1, IGHDI-14, IGHD1-20, IGHD1-26,
IGHD1-7, IGHD2-15, IGHD2-2, IGHD2-21, IGHD2-8, IGHD3-10, IGHD3-16, IGHD3-22, IGHD3-3, IGHD3-9, IGHD4-11, IGHD4-17,
IGHD4-23, IGHD4-4, IGHD5-12, IGHD5-18, IGHD5-24, IGHD5-5, IGHD6-13, IGHD6-19, IGHD6-25, IGHD6-6 and IGHD7-27; and
the JH gene family is selected from among a IGHJ1, IGHJ2, IGHJ3, IGHJ4, IGHJ5 and IGHJ6.

[0018] For example, the plurality of nucleic acid molecules encoding a VL chain are generated from a subset of germline
segments selected based on sequence similarities or differences, gene family, length, composition, CDR length or composition,
species, functionality, specificity, group, subgroup. In one example, the plurality of nucleic acid molecules encoding a VL chain are
generated from a subset of germline segments selected based on CDR and the CDR is CDR3. In another example, the plurality of
nucleic acid molecules encoding a VH chain are selected based on gene family, whereby one germline segment from each of a V¢
and/or Jg or V) and/or Jj gene family is selected or one germline segment from a subset of a Vi and/or J¢ or V) and/or Jj gene
family is selected. In such an example, the V¢ gene family is selected from among a IGKV1-12, IGKV1-12, IGKV1-16, IGKV1-17,
IGKV1-27, IGKV1-33, IGKV1-37, IGKV1-39, IGKV1-5, IGKV1-6, IGKV1-8, IGKV1-9, IGKV1-NL1, IGKV1/OR2, IGKV1D-12, IGKV1D-
13, IGKV1D-16, IGKV1-D-17, IGKV1D-33, IGKV1D-37, IGKV1D-39, IGKV1D-42, IGKV1D-43, IGKV1D-8, IGKV2-24, IGKV2-28,
IGKV2-29, IGKV2-30, IGKV2-30, IGKV2-40, IGKV2D-24, IGKV2D-26, IGKV2D-28, IGKV2D-29, IGKV2-D-30, IGKV2D-40, IGKV3-
11, IGKV3-15, IGKV3-20, IGKV3-7, IGKV3-NL1, IGV3-NL2, IGKV3-NL3, IGKV3-NL4, IGKV3-NL5, IGKV3/OR2-268, IGKV3D-11,
IGKV3D-15, IGKV3D-20, iGKV3D-7, IGKV4-1, IGKV5-2, IGKV6-21, IGKVED-21, IGKVED-41, and IGKV1-39; the Jx gene family is
selected from among a IGKJ1, IGKJ2, IGKJ3, IGKJ4 and IGKJ5; the V) gene family is selected from among a IGLV1-36, IGLV1-40,
IGLV1-41, IGLV1-44, IGLV1-47, IGLV1-50, IGLV1-51, IGLV10-54, IGLV11-55, IGLV2-11, IGLV2-14, IGLV2-18, IGLV2-23, IGLV2-
33, IGLV2-8, IGLV3-1, IGLV3-10, IGLV3-12, IGLV3-16, IGLV3-19, IGLV3-21, IGLV3-22, IGLV3-25, IGLV3-27, IGLV3-32, IGLV3-9,
IGLV4-3, IGLV4-60, IGLV4-69, IGLV5-37, IGLV5-39, IGLV5-45, IGLV5-8, IGLV5-52, IGLV6-57, IGLV7-43, IGLV7-46, IGLV8-61,
IGLV8-61 and IGLV9-49; and the J) gene family is selected from among a IGLJ1, IGLJ2, IGLJ4, IGLJ5, IGLJ6 and IGLJ7.

[0019] In any of the combinatorial antibody libraries provided herein, each antibody member in the library is productive and
functional. Hence, in some examples, member antibodies in the library contains a VH chain and/or a VL chain that is encoded by a
nucleic acid molecule that is modified to remove stop codons and/or restriction enzyme sites.

[0020] In any of the combinatorial antibody libraries provided herein, the VH chain is encoded by a nucleic acid molecule having
a sequence of nucleotides set forth in any of SEQ ID NOS: 1059-1410, or a subset thereof and the VL chain is encoded by a
nucleic acid molecule having a sequence of nucleotides set forth in any of SEQ ID NOS: 1411-1422, 1424-1439 and 1441-1471,
or a subset thereof. The antibody libraries provided herein include libraries containing members whereby the VH chain has a
sequence of amino acids set forth in any of SEQ ID NOS: 1475-1826 or a subset thereof and the VL chain has a sequence of
amino acids set forth in any of SEQ ID NOS: 1827-1838, 1840-1855 and 1857-1888 or a subset thereof.

[0021] The human combinatorial antibody libraries provided herein include those having members that are full length antibodies
or are fragments or portions thereof of antibodies, whereby the fragment or portion of the antibody is sufficient to form an antigen
binding site. Thus, any of the the combinatorial antibody libraries provided herein can further contain all of a portion of a constant
region, such that the portion of a constant region is sufficient to permit association of a heavy and light chain. Included among
fragments or portions of antibody members in the libraries provided herein are a Fab, Fab', F(ab')p, single-chain Fvs (scFv), Fv,
dsFv, diabody, Fd and Fd' fragments Fab fragments, Fd fragments, scFv fragments, or a scFab fragments. For example,
combinatorial antibody libraries provided herein are Fab libriaries, whereby antibody members of the library are Fabs.

[0022] Provided herein is a library of nucleic acid molecules containing a plurality of addressable nucleic acid molecules
encoding a variable light (VL) chain. In such libraries, each VL chain is encoded by a nucleic acid molecule containing a Vg and a

Jx human germline segment or a V) and a J) Human germline segment linked in-frame, whereby the nucleic acid molecule within
each address is the same and is different from the nucleic acid molecules at all other addresses. Each nucleic acid member are
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formed from combination of germline segments such that the V¢ and Jg or V) and J) germline segments of the nucleic acid
molecule encoding a VL chain are linked such that the Vg segment is 5' to the Jx segment or the V) segment is 5' to the Jp

segment. The library includes a plurality of nucleic acid members that can include all permuations of all combinations of germline
segments. In some examples, the plurality of nucleic acid members includes a subset of all germline segments such that a subset
of germline V¢ segments are linked with all or a subset of germline Jx segments, or all or a subset of germline V) segments are

linked to all or a subset of germline Jj segments to generate a plurality of nucleic acid molecules encoding a VL chain.

[0023] In the VL nucleic acid libraries provided herein, nucleic acid molecules encoded a VL chain are generated by rearranged
nucleic acid sequences combined by joining a human Vg germline segment and a Jx Germline segment. The V is an IGKV1,

IGKV2, IGKV3, IGKV4, IGKVS5 or IGKV6, and genes and alleles thereof, for example any set forth in any of SEQ ID NOS:286-355
and 868. Included among the Vg germline segment contained in nucleic acid members in the libraries provded herein are any

where the Vg has one or more nucleotides inserted or deleted a the V-J joint in the nucleic acid molecule encoding a VL to
maintain the reading frame of the VL chain. For example, one or more nucleotides at the 3' end of the V¢ nucleotide sequence is
deleted. In other examples, one or more nucleotides is inserted at the 3' end of a Vi nucleotide sequence to add a nucleotide
between the Vg and J¢x germline segments. The nucleotide can be any nucleotide, and in particular is a guanine (G). The J¢
germline segment is an IGKJ1, IGKJ2, IGKJ3, IGKJ4 and IGKJ5 and genes and alleles thereof, for example, any set forth in any of
SEQ ID NOS: 356-364. Included among the J¢ germline segment contained in nucleic acid members in the libraries provided
herein are any where the J¢ has one or more nucleotides inserted or deleted at the V-J joint to maintain the reading frame of the
VL chain. The insertion or deletion is typically chosen to maintain the reading frame of the Jgx. For example, one or more

nucleotides from the 5' end of the Ji is deleted.

[0024] In some examples, the VL nucleic acid libraries provided herein, nucleic acid molecules encoded a VL chain are
generated by rearranged nucleic acid sequences combined by joining a human V) germline segment and a Jj germline segment.
The V) germline segment is an IGLV1, IGLV2, IGLVS, IGLV4, IGLV5, IGLVS, IGLV7, IGLVS8, IGLV9, IGLV10 and IGLV11 and

genes and alleles thereof, for example, any set forth in any of SEQ ID NOS: 365-441. Included among the V) germline segment
contained in nucleic acid members in the libraries provided herein are any where the V) has one or more nucleotides inserted or
deleted at the V-J joint of the nucleic acid molecule encoding a VL to maintain the reading frame of the VL chain. For example,
one or more nucleotides is from the 3' end of a V), nucleotide sequence is deleted. In another example, one or more nucleotides is
inserted at the 3' end of a V) nucleotide sequence to add a nucleotide between the V) and J), The nucleotide can be any
nucleotide, in particular a guanine (G). The J\ germline segment is an IGLJ1, IGLJ2, IGLJ3, IGLJ4, IGLJ5, IGLJ6 and IGLJ7 and
genes and alleles thereof, for example, any set forth in any of SEQ ID NOS: 442-451. Included among J) germline segments
contained in nucleic acid members in the libraries provided herein are any where the J) has one or more nucleotides inserted or

deleted at the V-J join of the nucleic acid molecule encoding a VL to maintain the reading frame of the VL chain. The insertion or
deletion is typically chosed to maintain the reading frame of the J), For example, a nucleotide from the 5' end of the Jy is deleted.

[0025] Any of the plurality of nucleic acid molecules encoding a VL chain in the libraries provided herein can be generated from
a subset of germline segments selected based on sequence similarities or differences, gene family, length, composition, CDR
length or composition, species, functionality, specificity, group, subgroup. For example, the plurality of nucleic acid molecules
encoding a VL chain are generated from a subset of germline segments selected based on CDR and the CDR is CDR3. In
another example, the plurality of nucleic acid molecules encoding a VL chain are selected based on gene family, whereby one
germline segment from each of a Vg and/or Jk or V) and/or J) gene family is selected or one germline segment from a subset of a
Vg and/or Jg or V¢ and/or J) gene family is selected. In such an example, a V¢ germline segment can include any one or more
germline segments from a IGKV1-12, IGKV1-12, IGKV1-16, IGKV1-17, IGKV1-27, IGKV1-33, IGKV1-37, IGKV1-39, IGKV1-5,
IGKV1-6, IGKV1-8, IGKV1-9, IGKV1-NL1, IGKV1/OR2, IGKV1D-12, IGKV1D-13, IGKV1D-16, IGKV1-D-17, IGKV1D-33, IGKV1D-
37, IGKV1D-39, IGKV1D-42, IGKV1D-43, IGKV1D-8, IGKV2-24, IGKV2-28, IGKV2-29, IGKV2-30, IGKV2-30, IGKV2-40, IGKV2D-
24, IGKV2D-26, IGKV2D-28, IGKV2D-29, IGKV2-D-30, IGKV2D-40, IGKV3-11, IGKV3-15, IGKV3-20, IGKV3-7, IGKV3-NL1, IGV3-
NL2, IGKV3-NL3, IGKV3-NL4, IGKV3-NL5, IGKV3/OR2-268, IGKV3D-11, IGKV3D-15, IGKV3D-20, IGKV3D-7, IGKV4-1, IGKV5-2,
IGKV6-21, IGKV6D-21, IGKV6D-41, or IGKV 1-39 gene family; a Jx germline segments can include any one or more germline
segments from a IGKJ1, IGKJ2, IGKJ3, IGKJ and IGKJ5 gene family; a V) germline segment can include any one or more
germline segments from a IGLV1-36, IGLV1-40, IGLV1-41, IGLV1-44, IGLV1-47, IGLV1-50, IGLV 1-51, IGLV10-54, IGLV 11-55,

IGLV2-11, IGLV2-14, IGLV2-18, IGLV2-23, IGLV2-33, IGLV2-8, IGLV3-1, IGLV3-10, IGLV3-12, IGLV3-16, IGLV3-19, IGLV3-21,

IGLV3-22, IGLV3-25, IGLV3-27, IGLV3-32, IGLV3-9, IGLV4-3, IGLV4-60, IGLV4-69, IGLV5-37, IGLV5-39, IGLV5-45, IGLV5-8,

IGLV5-52, IGLV6B-57, IGLV7-43, IGLV7-46, IGLV8-61, IGLV8-61 and IGLV9-49 gene family; and/or a J ) germline segment can
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include any one or more germline segments from a IGLJ1, IGLJ2, IGLM4, IGLJ5, IGLJ6 and IGLJ7 gene family.

[0026] In all of the nucleic acid libraries encoding a VL chain provided herein, the nucleic acid molecule encoding a VL chain can
be modified to remove stop codons and/or restriction enzyme sites. Exemplary of nucleic acid molecules in the libraries provided
herein include any of SEQ ID NOS:1411-1422, 1424-1439 and 1441-1471, or a subset thereof.

[0027] Provided herein is a library of nucleic acid molecules containing a plurality of addressable nucleic acid molecules
encoding a variable light (VH) chain. In such libraries, each VH chain is encoded by a nucleic acid molecule containing a a VH, a
DH and a J4 human germline segment linked in-frame, whereby the nucleic acid molecule within each address is the same and is

different from the nucleic acid molecules at all other addresses. Each nucleic acid member is formed from combination of germline
segments such that the VH, a DH and a J4 human germline segment of the nucleic acid molecule encoding a VH chain are linked

such that the V4 segment is 5' to the Dy segment which is 5' to the Jy segment. The library includes a plurality of nucleic acid

members that can include all permuations of all combinations of germline segments. In some examples, the plurality of nucleic
acid members includes a subset of all germline segments such that a subset of germline V segment are linked with all or a

subset of germline DH segments which are linked with all or a subset of germline J4 segments to generate the plurality of nucleic

acid molecules encoding a VH chain.

[0028] In the VH nucleic acid libraries provided herein, nucleic acid molecules encoded a VH chain are generated by by
rearranged nucleic acid sequences combined by joining a human VH, Dy and J4 germline segments. The VR is an IGHV1, IGHV2,
IGHV3, IGHV4, IGHV5, IGHV6 and IGHV7 and genes and alleles thereof, for example any set forth in any of SEQ ID NOS: 10-238.
Included among the VH germline segment contained in nucleic acid members in the libraries provded herein are any where the VH

has one or more nucleotides added or removed at the V-D joint in the nucleic acid molecule encoding a VH to maintain the
reading frame of the VH chain. For example, one or more nucleotides at the 3' end of the VH nucleotide sequence is deleted. In

other examples, one or more nucleotides is inserted or added at the 3' end of a VH nucleotide sequence to add a nucleotide
between the VH and DH germline segments. The nucleotide can be any nucleotide, and in particular is a guanine (G). The DH
germline segment is an IGHD1, IGHD2, IGHD3, IGHD4, IGHD5, IGHD6, and IGHD7 and genes and alleles thereof, for example,
any set forth in any of SEQ ID NOS: 239-272. Included among the DH germline segment contained in nucleic acid members in the
libraries provided herein are any where the DH has one or more nucleotides inserted or deleted at the V-D and/or the D-J joint to
maintain the reading frame of the VH chain. The nucleotide insertion or deletion can be any nucleotide, but typically is chosen to
maximize the hydrophilicity of the DH. For example, one or more nucleotides from the 5' end of the Dy is deleted. In other
examples, a nucleotide from the 3' end of a Dy is deleted. In further examples, a nucleotide is inserted at the 3' end of a Dy
sequence to add a nucleotide been the DH and JH. The nucleotide can be any nucleotide, but typically is a guanine (G). The
Germline segment is an IGHJ1, IGHJ2, IGHJ3, IGHM4, IGHJ5, and IGHJ6 and genes and alleles thereof, for example, any set forth
in any of SEQ ID NOS:273-285. Included among the JHq germline segment contained in nucleic acid members in the libraries
provided herein are any where the Jq has one or more nucleotides inserted or deleted at the D-J joint to maintain the reading
frame of the VH chain. Typically, the nucleotide insertion or deletion is chosen to maintain the reading frame of the Jy. For
example, one or more nucleotides from the 5' end of the JH is deleted. In another example, one or more nucleotides from the 3'

end of the JH is deleted.

[0029] Any of the plurality of nucleic acid molecules encoding a VH chain in the libraries provided herein can be generated from
a subset of germline segments selected based on sequence similarities or differences, gene family, length, composition, CDR
length or composition, species, functionality, specificity, group, subgroup. For example, the plurality of nucleic acid molecules
encoding a VH chain are generated from a subset of germline segments selected based on CDR and the CDR is CDRS3. In
another example, the plurality of nucleic acid molecules encoding a VH chain are selected based on gene family, whereby one
germline segment from each of a VH, DH, and/or JH gene family is selected or one germline segment from a subset of a VH, Dy,
and/or Jy gene family is selected. In such an example, a VH germline segment can include any one or more germline segments
from a IGHV1-18, IGHV 1-2, IGHV 1-24, IGHV1-3, IGHV 1-45, IGHV1-46, IGHV 1-58, IGHV 1-69, IGHV 1-8, IGHV2-26, IGHV2-5,
IGHV2-70, IGHV3-11, IGHV3-13, IGHV3-15, IGHV3-16, IGHV3-20, IGHV3-21, IGHV3-23, IGHV3-30, IGHV3-33, IGHV3-35, IGHV3-
38, IGHV3-43, IGHV3-48, IGHV3-49, IGHV3-53, IGHV3-64, IGHV3-66, IGHV3-7, IGHV3-72, IGHV3-73, IGHV3-74, IGHV3-9, IGHV4-
28, IGHV4-31, IGHV4-34, IGHV4-39, IGHV4-4, IGHV4-59, IGHV4-61, IGHV5-51, IGHV6-1 and IGHV7-81 gene family; a the Dy
germline segment can include any one ore more germline segments from a IGHD1-1, IGHD1-14, IGHD1-20, IGHD1-26, IGHD1-7,
IGHD2-15, IGHD2-2, IGHD2-21, IGHD2-8, IGHD3-10, IGHD3-16, IGHD3-22, IGHD3-3, IGHD3-9, IGHD4-11, IGHD4-17, IGHD4-23,
IGHD4-4, IGHD5-12, IGHD5-18, IGHD5-24, IGHD5-5, IGHDS6-13, IGHD6-19, IGHD86-25, IGHD6-6 and IGHD7-27 gene family,
and/or a J4 germline segment can include any one or more germline segments from a IGHJ1, IGHJ2, IGHJ3, IGHJ4, IGHJ5 and
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IGHJ6 gene family.

[0030] In all of the nucleic acid libraries encoding a VH chain provided herein, the nucleic acid molecule encoding a VH chain can
be modified to remove stop codons and/or restriction enzyme sites. Exemplary of nucleic acid molecules in the libraries provided
herein include any of SEQ ID NOS: 1059-1410, or a subset thereof.

[0031] Also provided herein are libraries of addressable vectors containing any of the above nucleic acid molecules encoding a
variable light (VL) chain or a variable heavy (VH) chain. Also provided herein are addressable cells, whereby each cell in the
library contains any of the above different vectors.

[0032] Also provided herein are a library of nucleic acid molecules containing a plurality of addressable nucleic acid molecules
encoding a variable light (VL) chain and a plurality of addressable nucleic acid molecules encoding a variable heavy (VH) chain
(i.e. paired nucleic acid libraries). In such libraries, each VL chain is encoded by a nucleic acid molecule that contains a V¢ and a
Jk human germline segments or V) and J) germline segments linked in-frame and each VH chain is encoded by a nucleic acid
molecule that contains a VH, a Dy and a J4 human germline segment. The resulting nucleic acid members in the the nucleic acid
molecule encoding the VL chain can be any provided herein and the nucleic acid molecule encoding the VH chain can be any
provided herein. In such addressable libraries, each locus contains a nucleic acid molecule encoding a VH chain and a nucleic
acid molecule encoding a VL chain, such that the combination of VH nucleic acid molecules and VL nucleic acid molecules within
each address is different from the combination of nucleic acid molecules at all other addresses, i.e. the pairs of nucleic acid
libraries at each locus are different.

[0033] Provided herein is a method of generating human combinatorial antibody libraries. The method includes the steps of a)
combining a VH, a DH and a J4 human germline segment or portion thereof in frame to generate a sequence of a nucleic acid
molecule encoding a VH chain or a portion thereof and b) combining a Vi and a Jx human germline segment or portion thereof, or
a V) and a J) germline segment or portion thereof in frame to generate a sequence of a nucleic acid molecule encoding a VL
chain or a portion thereof. In the method provided herein each of the portions of the VH, DH, JH, Vk, Jk, VA or Jp in step a) and b)
are sufficient to produce an antibody or portion thereof containing a VH or VL or portion thereof that forms a sufficient antigen
binding site. In the methods, steps a) and b) are repeated a plurality of times to generate sequences of a plurality of different
nucleic acid molecules. The nucleic acid molecules are synthesized to produce two libraries, whereby the first library contains
nucleic acid molecules encoding a VH chain or portion thereof and the the second library contains nucleic acid molecules
encoding a VL chain or a portion thereof. In the method, a nucleic acid molecule from the first library and from the second library
are introduced into a cell (e.g. together such as by co-transformation). The step of introducing nucleic acids into cells is repeated
a plurality of times with different pairs of nucleic acid molecules from the first library and the second library resulting in that contain
nucleic acid molecules encoding a VH chain and a nucleic acid molecule encoding a VL chain such that the nucleic acid
molecules encode a different combination of VH and VL chains from every other cell. The cells are grown to express the
antibodies or portions thereof in each cell, thereby producing a plurality of antibodies or portion thereof. The plurality of produced
antibody or portion thereof contains a VH and a VL or a sufficient portion thereof to form an antigen binding site and the
antibodies or portions thereof are different from those at every other antibody or portions thereof in the library.

[0034] The human combinatorial library produced by the method provided herein can be provided as an addressable library. In
such methods, each of the various steps can be performed in an addressed format so that throughout the steps of the method
the identity of the germline segments, the recombined nucleic acid sequence and/or produced antibody or portion thereof are
know by their address. For example, the synthesized nucleic acid sequences are individually addressed, thereby generating a
first addressed nucleic acid library and a second addressed nucleic acid library. The nucleic acid molecules can be introduced
into addressed cells, whereby each locus contains a cell that contains nucleic acid molecules encoding a different combination of
a VHand a VL from every other cell in the addressed library of cells. Upon expression of the antibodies, addressed antibodies are
produced whereby each locus contains an antibody containing a VH chain and a VL chain or a portion thereof sufficient to form
an antigen binding site. The antibodies or portions thereof at each locus is the same and is different from those at each and
every other locus. Hence, the identify of the antibody or protion thereof is known by its address.

[0035] In the method of generating a human combinatorial antibody library provided herein, in step a) the VH, Dy and JH
germline segments or portions thereof of the nucleic acid molecule encoding a VH chain are combined such that the V4 segment
is 5' to the DH segment which is 5' to the J4 segment; and in step b) the Vg and Jx or V), and J) germline segments or portions
thereof of the nucleic acid molecule encoding a VL chain are linked such that the V¢ segment is 5' to the Jx segment or the V)
segment is 5' to the J\ segment. Steps a) and/or b) can be performed manually or can be performed in silico, such as by a

computer or computer system capable of or programmed to execute computer-readable instructions based on an algorithm for
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performing a method of combining human germline segments.

[0036] In the method provided herein for generating a human combinatorial antibody library, step a) includes the steps of
selecting a VH, a DH and a Jq germline segment or portion thereof, generating a V-D joint by modifying the germline sequence of

the VH and/or DH germline segments by insertion or deletion of one or more nucleotides in order to maximize the hydrophilicity of
the DH germline segment, generating a D-J joint by modifying the germline sequence of the DH and/or JH4 germline segments by
insertion or deletion of one or more nucleotides to maintain the reading frame of the J4, and combining the resulting VH, DH, and
JH, to generate a sequence of a nucleic acid molecule encoding a VH chain. In such a method, the V-D joint can be generated by
deletion of one or more, for example one, nucleotide from the 5' end of the Dy germline segment. In another example, the V-D
joint can be generated by deleting one or more nucleotides from the 3' end of the VH germline segment. In a further example, the
V-D joint can be generated by inserting one or more nucleotides at the 5' end of the DH germline segment. For example, the

inserted or added nucleotide or nucleotides can be any nucleotide, and in particular is a guanine (G). Further, the D-J joint can
be generated by deletion of one or more nucleotides from the 5' end of the JH. In another example, the D-J joint is generated by

inserting a nucleotide from the 3' end of the Dy germiline segment. The inserted or added nucleotide or nucleotides can be any

nucleotide, and in particular is a guanine (G).

[0037] In the method provided herein for generating a human combinatorial antibody library, step b) includes the steps of
selecting V¢ and Jk or V) and Jj germline segment or portion thereof, generating a V-J joint by modifying the germline sequence

of the Vi or J¢ by insertion or deletion of one or more nucleotides to maintain the reading frame of the Jk, or by modifying the
germline sequence of the V) or J\ by insertion or deletion of one or more nucleotides to maintain the reading frame of the Jy, and
combining the resulting Vi and Jx or V) and Jj to generate a sequence of a nucleic acid molecule encoding a VL chain. In such a
method, the V-J joint can be generated by deletion of one or more, for example one, nucleotide from the &' end of the of the Jk or
J)p germline segment. In another example, the V-J joint can be generated by deleting one or more nucleotides from the 3' end of
the Vi or V) germline segment. In a further example, the V-J joint can be generated by inserting one or more nucleotides at the &'
end of the Jx or J), germline segment. For example, the inserted or added nucleotide or nucleotides can be any nucleotide, and in
particular is a guanine (G).

[0038] In the methods of generating a combinatorial library provided herein, steps a) and b) are repeated a plurality of times.
Repeating step a) a plurality of times includes selecting N1 (i.e. a first number) of different Vq germline segments, selecting N2
(i.e. a second number) of different DH germline segments and selecting N3 (a third number) of different J4 sequences. The N1,
N2 and N3 numbers can be the same or different, and can include all respective germline segments or a subset thereof.
Generally, the N1, N2 and N3 are a number of germline segments that can be all or a subset of VH, DH or J4 germline segments,
respectively. In the method of repeating step a) a plurality of times, all possible combination of VH, DH and J4 combinations are
made to generate N1 x N2 x N3 different nucleic acid sequences encoding a VH chain.

[0039] For example, in the method of generating a human combinatorial antibody library provided herein, a VH germline segment
(including N1 different V4 germline segments) can be selected from all or a subset of an IGHV1, IGHV2, IGHV3, IGHV4, IGHV5,
IGHV6 or IGHV7 and genes and alleles thereof, for example, a VH germline segment set forth in any of SEQ ID NOS: 10-238. A
DH germline segment can be selected from all or a subset of an IGHD1, IGHD2, IGHD3, IGHD4, IGHD5, IGHD6, or IGHD7 and
genes and alleles thereof, for example, a DH germline segment set forth in any of SEQ ID NOS: 239-272. A JH germline segment

can be selected from all or a subset of IGHJ1, IGHJ2, IGHJ3, IGHJ4, IGHJ5, or IGHJ6 and genes and alleles thereof, for example, a
JH germline segment set forth in any of SEQ ID NOS: 273-285.

[0040] In any of the above examples, the method can include in step a) selecting a subset of germline segments based on
sequence similarities or differences, gene family, length, composition, CDR length or composition, species, functionality,
specificity, group or subgroup. For example, the subset of germline segments can be seleced based on gene family. In the
methods, germline segments can be selected such that one germline segment from each of a a VH, DH, and/or Jy gene family is
selected or one germline segment from a subset of a VH, DH, and/or JH gene family is selected. VH gene families include, but are
not limited to, a IGHV1-18, IGHV1-2, IGHV1-24, IGHV1-3, IGHV1-45, IGHV1-46, IGHV1-58, IGHV1-69, IGHV1-8, IGHV2-26, IGHV2-
5, IGHV2-70, IGHV3-11, IGHV3-13, IGHV3-15, IGHV3-16, IGHV3-20, IGHV3-21, IGHV3-23, IGHV3-30, IGHV3-33, IGHV3-35,
IGHV3-38, IGHV3-43, IGHV3-48, IGHV3-49, IGHV3-53, IGHV3-64, IGHV3-66, IGHV3-7, IGHV3-72, IGHV3-73, IGHV3-74, IGHV3-9,
IGHV4-28, IGHV4-31, IGHV4-34, IGHV4-39, IGHV4-4, IGHV4-59, IGHV4-61, IGHV5-51, IGHV6-1 and IGHV7-81 gene families
including genes and alleles thereof. DH gene families include, but are not limited to, a IGHD1-1, IGHD1-14, IGHD1-20, IGHD1-26,
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IGHD1-7, IGHD2-15, IGHD2-2, IGHD2-21, IGHD2-8, IGHD3-10, IGHD3-16, IGHD3-22, IGHD3-3, IGHD3-9, IGHD4-11, IGHD4-17,
IGHD4-23, IGHD4-4, IGHD5-12, IGHD5-18, IGHD5-24, IGHD5-5, IGHD6-13, IGHD6-19, IGHD6-25, IGHD6-6 and IGHD7-27 gene
families including genes and alleles thereof. The J4 gene families include, but are not limited to, a IGHJ1, IGHJ2, IGHJ3, IGHMA,

IGHJ5 and IGHJ6 gene famillies including genes and alleles thereof.

[0041] In the methods of generating a combinatorial library provided herein, steps a) and b) are repeated a plurality of times.
Repeating step b) a plurality of times includes selecting N1 (i.e. a first number) of different V) germline segments and selecting N2

(i.e. a second number) different J) germline segments or selecting N3 (a third number) of different V¢ germline segments and
selecting N4 (i.e. a fourth number) of different Jx germline segments. The N1, N2, N3 and N4 numbers can be the same or

different, and can include all respective germline segments or a subset thereof. Generally, the N1, N2, N3 and N4 are a number of
germline segments that can be all or a subset of V), J), Vk, Jk germline segments, respectively. In the method of repeating step b)

a plurality of times, all possible combination of V), J\ Vk, Jkx combinations are made to generate N1 x N2 or N3 x N4 different

nucleic acid sequences encoding a VL chain.

[0042] For example, in the method of generating a human combinatorial antibody library provided herein, a V) germline segment
(including N1 different V) germline segments) can be selected from all or a subset of an IGLV1, IGLV2, IGLV3, IGLV4, IGLVS5,

IGLVS, IGLV7, IGLVS, IGLV9, IGLV10 and IGLV11 and genes and alleles thereof, for example, a V ) germline segment set forth in
any of SEQ ID NOS: 365-441. A germline segment can be selected from all or a subset of an IGLJ1, IGLJ2, IGLJ3, IGLJM4, IGLJ5,
IGLJ6 and IGLJ7 and genes and alleles thereof, for example, a J) germline segment set forth in any of SEQ ID NOS: 442-451. A
Vk germline segment can be selected from all or a subset of IGKV1, IGKV2, IGKV3, IGKV4, IGKV5 and IGKV6, and genes and
alleles thereof, for example, a V¢ germline segment set forth in any of SEQ ID NOS: 286-355 and 868. A Jx germline segment can
be selected from all or a subset of a IGKJ1, IGKJ2, IGKJ3, IGKJ4 and IGKJ5 and genes and alleles thereof, for example, a J¢
germline segment set forth in any of SEQ ID NOS: 356-364.

[0043] In any of the above examples, the method can include in step b) selecting a subset of germline segments based on
sequence similarities or differences, gene family, length, composition, CDR length or composition, species, functionality,
specificity, group or subgroup. For example, the subset of germline segments can be seleced based on gene family. In the
methods, germline segments can be selected such that one germline segment from each of a Vg and/or J¢ or V) and/or Jj gene
family is selected or one germline segment from a subset of a Vg and/or Jx or V) and/or J) gene family is selected. V gene
families include, but are not limited to, a IGKV1-12, IGHV1-12, IGKV1-16, IGKV1-17, IGKV1 -27, IGKV1-33, IGKV1-37, IGKV1-39,
IGKV1-5, IGKV1-6, IGKV1-8, IGKV1-9, IGKV1-NL1, IGKV1/OR2, IGKV1D-12, IGKV1D-13, IGKV1D-16, IGKV1-D-17, IGKV1D-33,
IGKV1D-37, IGKV1D-39, IGKV1D-42, IGKV1D-43, IGKV1D-8, IGKV2-24, IGKV2-28, IGKV2-29, IGKV2-30, IGKV2-30, IGKV2-40,
IGKV2D-24, IGKV2D-26, IGKV2D-28, IGKV2D-29, IGKV2-D-30, IGKV2D-40, IGKV3-11, IGKV3-15, IGKV3-20, IGKV3-7, IGKV3-
NL1, IGV3-NL2, IGKV3-NL3, IGKV3-NL4, IGKV3-NL5, IGKV3/OR2-268, IGKV3D-11, IGKV3D-15, IGKV3D-20, IGKV3D-7, IGKV4-1,
IGKV5-2, IGKV6-21, IGKV6ED-21, IGKV6D-41, and IGKV 1-39 gene families including genes and alleles thereof. V) gene families
include, but are not limited to, a IGLVI-36, IGLV1-40, IGLV1-41, IGLV1-44, IGLV1-47, IGLV1-50, IGLV1-51, IGLV10-54, IGLV11-
55, IGLV2-11, IGLV2-14, IGLV2-18, IGLV2-23, IGLV2-33, IGLV2-8, IGLV3-1, IGLV3-10, IGLV3-12, IGLV3-16, IGLV3-19, IGLV3-
21, IGLV3-22, IGLV3-25, IGLV3-27, IGLV3-32, IGLV3-9, IGLV4-3, IGLV4-60, IGLV4-69, IGLV5-37, IGLV5-39, IGLV5-45, IGLV5-8,
IGLV5-52, IGLV6-57, IGLV7-43, IGLV7-46, IGLV8-61, IGLV8-61 and IGLV9-49 gene families including genes and alleles thereof.
The J) gene families include, but are not limited to, a IGLJ1, IGLJ2, IGLJ4, IGLJ5, IGLJ6 and IGLJ7 gene families including genes
and alleles thereof.

[0044] in any of the methods above of generating a human combinatorial antibody library, the germline segments can be
included in a user-created database, for example, to provide convenient access to such sequences. In practicing the method, the
sequences of the JH, J, and J) germline segment in the database are set forth in their correct reading frame (e.g., such as is set

forth in Table 13).

[0045] The methods provided herein can further include a step after steps a) and/or b) of modifying the nucleic acid sequences
encoding a VH chain or a portion thereof and/or modifying the nucleic acid sequences encoding a VL chain or a portion thereof.
For example, the nucleic acid sequences can be modified by removing any internal stop codons. Generally, modification of stop
codon(s) is made by making only one or two nucleotide changes to the nucleic acid sequences. The codon ftriplet for a stop
codon can be changed to any other codon triplet encoding an amino acid. For example, the stop codon TAA can be modified to
be TAT, the stop codon TAG can be modified to be TAT and the stop codon TGA can be modified to be TCA. In another example,
the nucleic acid sequences can be modified by removing any internal restriction sites. The nucleotides recognized by a restriction
enzyme can be modified to any other nucleotide sequence so long as the sequence is not recognized by a restriction enzyme of
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interest, i.e. one used in subsequent cloning steps. Generally, only one or two nucleotides changes are made. Typically,
modification of restriction sites are made to maximize codon usage in E. coli.

[0046] In the methods of generating a human combinatorial antibody library provided herein, the plurality of nucleic acid
sequences encoding a VH chain include, but are not limited to, any set forth in any of SEQ ID NOS: 1059-1410, or a subset
thereof. The plurality of nucleic acid sequences encoding a VL chain include, but are not limited to, any set forth in any of SEQ ID
NOS: 1411-1422, 1424-1439 and 1441-1471, or a subset thereof.

[0047] In any of the methods provided herein of generating a human combinatorial antibody library, the plurality of nucleic acid
sequences encoding a VH chain and/or the plurality of nucleic acid sequences encoding a VL chain can be ranked. For example,
the sequences can be ranked based on sequence similarity (e.g. performed by sequence alignment or other methods known in
the art and described herein). The sequence similarity between and among the plurality of different nucleic acid molecules
encoding a VH chain and/or the sequence similarity between and among the plurality of different nucleic acid molecules encoding
a VL chain can be determined. A subset of nucleic acid sequences encoding a VH chain and/or a VL chain can be selected ( e.g.
for synthesis and subsequent expression) such that the selected sequences include those that are the most similar or are the
most different from other selected sequences.

[0048] In the method provided herein for generating a combinatorial antibody library, the synthesized nucleic acid sequences in
the addressed libraries are contained in vectors. Hence, a vector from a first vector library containing nucleic acid sequences
encoding a VH chain and a vector from a second vector library containing nucleic acid sequences encoding a VL chain are
introduced into addressed cells for generation and production of antibody members of the library. The vector can further contain
all or a portion of a constant region sufficient to permit association of heavy and light chains. For example, the vector can contain
a CH1 and C_ such that the resulting encoded antibody is a Fab. In the methods provided herein, the cells include prokaryotic or

eukaryotic cells. For example, cells include E.coli cells. In the methods of generating a combinatorial antibody library provided
herein, the addressed cells can be arranged in a spatial array. The spatial array includes, for example, a multi-well plate such that
each individual locus of the plate corresponds to a cell that contains nucleic acid molecules encoding a different combination of a
VH and a VL compared to every other cell in the addressed library of cells.

[0049] The antibody or portions thereof that are expressed in the method provided herein include a full length antibody or a
fragment or portion thereof sufficient to form an antigen binding site. For example, the expressed antibody is a Fab. The methods
provided herein, further can include a step of purifying the antibodies or portions thereof. The antibodies or portion thereof in the
libraries include those that are 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% pure. Hence, the
addressable library includes antibody members that are purified such that the purified antibodies or portions thereof are
addressed, and the antibody within each address is the same antibody and is different from all other antibodies at all other
addresses in the library.

[0050] Also provided herein, is an addressable combinatorial antibody library produced by the method provide herein of
generating a combinatorial antibody library. Such an antibody library includes members each containing a VH chain having a
sequence of amino acids selected from among any of SEQ ID NOS: 1475-836 and a VL chain having a sequence of amino acids
selected from among any of SEQ ID NOS: 1827-1838, 1840-1855 and 1857-1888.

[0051] Provided herein is a method of screening a human combinatorial antibody library for binding or activity against a target
protein to identify antibodies or portions thereof that bind to a target protein and/or modulate an activity of a target protein. In
such methods, a human combinatorial antibody library is provided. The library includes any human combinatorial antibody library
provided herein or any human combinatorial antibody library produced by the methods provided herein. In such methods, the an
antibody or portion thereof in the library is contacted with a target protein and binding of the antibody or portion thereof with the
target protein and/or modulation of a functional activity by an antibody or portion thereof in the library is assessed. Antibodies or
portions thereof that bind to the target protein and/or modulate an activity of the target protein are identified, whereby the
identified antibody or portion thereof is designated as a "HIT." In such methods, for example, the human combinatorial antibody
library is an addressable library and contacting is performed in an addressable array, such that the identity of the "Hit" is known
by its address. For example, screening is performed in a spatial array, such as a microwell plate.

[0052] In the methods of screening provided herein, the target protein is a membrane-bound protein, a cell surface receptor
(CSR) or a CSR ligand. The membrane-bound protein or CSR includes, but is not limited to, a cytokine receptor, a receptor
kinase, a receptor phosphatase, a receptor involved in cell-cell interactions or a cellular adhesion molecule. For example, the
target protein includes, but is not limited to, VEGFR-1, VEGFR-2, VEGFR-3, a epidermal growth factor receptor (EGFR), ErbB-2,
ErbB-b3, IGF-R1, C-Met, TNF-R1, TNF-R2, BTLA, HVEM, LT-BR, CD20, CD3, CD25, NOTCH, DLL4, G-CSF-R, GM-CSF-R, EPO-
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R, a cadherin, an integrin, CD52 and CD44, a VEGF-A, VEGF-B, VEGF-C, VEGF-D, PIGF, EGF, HGF, TNF-a, LIGHT,
lymphotoxin (LT), IgE, G-CSF, GM-CSF and EPO.

[0053] In some examples, the binding of the antibody or portion thereof to the target protein is assessed. In other examples,
modulation of a functional activity of the target protein by an antibody or portion thereof is assessed. The functional activity
includes, but is not limited to, cellular proliferation, lymphoma apoptosis, chemotaxis, cancer cell invasion, matrigel, endothelial
proliferation, tube formation and signal transduction.

[0054] In the methods of screening provided herein, binding can be assessed on cells and/or a functional activity can be
assessed in a cell-based activity. In such examples, the cells express the target protein, typically on their surface as a membrane-
bound or extracellular receptor, ligand or adhesion protein. For example, the cells can be transiently or stably expressed with a
nucleic acid molecule encoding the target protein.

[0055] Provided herein is a method of screening that includes after identifying a "Hit", for example, in a previous iteration of the
method of screening as provided above, a second library combinatorial antibody library is provided. In such examples, the second
combinatorial antibody library is based on the identified "Hit." For example, the second library is generated by selecting VH, Dy

and J4 human germline segments that are related by sequence similarity to the germline segments of the identified HIT(s), and
combining all possible VH, DH and J4 human germline segments or portions thereof in frame to generate a plurality of sequences
of nucleic acid molecules each encoding a different VH chain or a portion thereof and selecting Vx and a J¢ or V) and a J) human

germline segments that are related by sequence similarity to the germline segments of the identified HIT(s), and combining all
possible Vg and a Jx human germline segments or portions thereof, or all possible V) and a J) germline segment or portions

thereof in frame to generate a plurality of sequences of nucleic acid molecule each encoding a different VL chain or a portion
thereof. The portions of the VH, DR, JH, Vk, Jk, Vp or Jp are sufficient to produce an antibody containing a VH or VL or portion

thereof that is sufficient to bind to an antigen. Upon combination of the germline segments, the nucleic acid molecules are
synthesized to produce a first library that contains nucleic acid molecules encoding a VH chain or a portion thereof and a second
library that contains nucleic acid molecules encoding a VL chain or a portion thereof. A nucleic acid molecule from the first library
and from the second library is introduced into a cell and the steps are repeated a plurality of times to produce a library of cells
such that each cell contains nucleic acid molecules encoding a different combination of VH and VL from every other cell in the
library of cells. The cells are grown to express the antibodies in each cell, thereby producing a plurality of antibodies or portion
thereof such that each produced antibody or portion thereof in the library contains a different combination of a VH and a VL chain
or a sufficient portion thereof to form an antigen binding site from all other antibodies or portions thereof in the library. The
antibodies are further purified to generate a second human combinatorial antibody library. In such examples, the second human
combinatorial antibody library is generated such that the sequence similarity between and among related germline segments is or
is about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97 %, 98%, 99% or more.

[0056] In another example, a second combinatorial antibody library is provided that is generated by selecting a plurality of
nucleic acid molecules encoding a VH chain that contain a Vy, a Dy or a J§4 human germline segment that is the same as

contained in the nucleic acid molecule encoding the identified HIT and selecting a plurality of nucleic acid molecules encoding a
VL chain that contains a Vi and a J or a V) and a J) human germline segment that is the same as contained in the nucleic acid

molecule encoding the identified HIT. A nucleic acid molecule from the plurality of nucleic acid molecules encoding a VL and a
nucleic acid molecule from the plurality of nucleic acid molecules encoding a VH are introduced into a cells and the cells are
grown. This is repeated a plurality of times to produce a library of cells, whereby each cells contains nucleic acid molecules
encoding a different combination of a VH and a VL chain from every other cell in the library. Upon expression of the antibodies in
each cell, a plurality of antibodies or portions thereof is produced. Each antibody or portion thereof in the library contains a
different combination of a VH and a VL chain or a sufficient portion thereof to form an antigen binding site from all other
antibodies or portions thereof in the library. The antibodies or portions thereof are purified to generate a second combinatorial
antibody library.

[0057] In additional examples, a second combinatorial library is provided based on the identified HIT(s) that is generated by
introducing amino acid mutations into the "HIT" to generate a plurality of antibodies or portions thereof. Each antibody member or
portion thereof in the second combinatorial antibody library differs from the identified "HIT" by one or more amino acid mutations
in its primary sequence. In such examples, the amino acid mutations are in the complementarity determining regions (CDRs) of
the identified HIT.

[0058] In each of the methods above, the second human combinatorial library is contacted with a target protein and binding of
the antibody or portion thereof with the target protein and/or modulation of a functional activity by an antibody or portion thereof
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in the library is assessed. Antibodies or portions thereof that bind to the target protein and/or modulate an activity of the target
protein are identified, whereby the identified antibody or portion thereof is designated as a further "HIT." In some examples, the
second combinatorial antibody library is an addressable library such that the purified antibodies or portions thereof are
addressed and each purified antibody within each address is the same antibody and is different from the antibodies at all other
addresses. In such examples, contacting is performed in an addressable array, such that the identity of the "Hit" is known by its
address. For example, screening is performed in a spatial array, such as a microwell plate.

[0059] In any of the examples of screening provided above, the method is repeated iteratively until a further "HIT" is identified
having an optimized binding affinity for a target protein and/or having an activity that is optimized against a target protein
compared to previous "HTS" in earlier iterations of the method.

[0060] Provided herein is an anti-DLL4 antibody that contains a VH chain encoded by a sequence of nucleotides compiled from
a VH, DH and JH germline segment and a VL chain encoded by a sequence of nucleotides compiled from a Vi and J¢ or V) and
Jygermline segments. The VH germline segment is an IGHV1, and IGHV5 or an IGHV6 or genes and alleles thereof; the Dy
germline segment is an IGHDS6, and IGHDS5 or an IGHD3 or genes and alleles thereof; and the J4 germline segment is an IGHJ1 or
an IGHJ4 or genes and alleles thereof. The Vi germline segment is a IGKV3 and the Jy is a IGKJ1 or genes and alleles thereof;
the V)germline segment is a IGLV8 or an IGLV5 and the J) germline segment is a IGLJ1 or a IGLJ4 or genes and alleles thereof.
The anti- DLL4 antibodies provided herein bind DLL4 and/or modulates an activity of DLL4.

[0061] In some examples, the VH germline segment is an IGHV1-46*01, IGHV1-46*02 or an IGHV1-46*03 or an IGHV6-1*01 or an
IGHV6-1*02. The DH germline segment is an IGHD6-6*01, IGHD5-18*01, IGHD3-3*01 or IGHD3-3*02. The J4 germline segment is
an IGHJ1*01, IGHJ4*01, IGHJ4*02 or IGHJ4*03. The Vi germline segment is an IGKV3-11*01 or IGKV3-11*02. The Jk ( germline
segment is a IGKJ1*01. The V) germline segment is a IGHV8-61*01, IGLV8-61*02, IGLV8-61*03 or IGLVS-48*01. The J ) germline
segment that is a IGLJI*01 or IGLJ4*01. For example, The anti-DLL4 antibody provided herein is an antibody or portion thereof
containing a a VH chain encoded by a sequence of nucleotides, compiled from an IGHV1-46*01, IGHD6-6*01 and IGHJ1 *01 and a
VL chain encoded by a sequence of nucleotides compiled from IGKV3-11 *01 and IGKJ1 *01 germline segments; a VH encoded
by a sequence of nucleotides compiled from IGHV5-51 *03, IGHD5-18*01 and IGHJ4*01 germline segments and a VL chain
encoded by a sequence of nucleotides compiled from an IGLV8-61 *01 and IGLJ1*01 germline segments; or a VH chain encoded
by a sequence of nucleotides compiled from an IGHV6-1*01, and IGHD3-3*01 and an IGHJ4*01 germline segments and a VL
chain encoded by a sequence of nucleotides compiled from an IGLV5-48*01 and a IGLJ4*01 germline segments. Anti-DLL4
antibodies provided herein include, but are not limited to, antibodies containing a VH chain having a sequence of amino acids set
forth in SEQ ID NO: 1513 and a VL chain having a sequence of amino acids set forth in SEQ ID NO:1850; a VH chain having a
sequence of amino acids set forth in SEQ ID NO: 1803 and a VL chain having a sequence of amino acids set forth in SEQ ID
NO:1881; or a VH chain having a sequence of amino acids set forth in SEQ ID NO: 1812 and a VL chain having a sequence of
amino acids set forth in SEQ ID NO:1884. For example, exemplary of an anti-DLL4 antibody provided herein is an antibody
containing a VH chain having a sequence of amino acids set forth in SEQ ID NO: 1513 and a VL chain having a sequence of
amino acids set forth in SEQ ID NO:1850 Antibodies that include portions of any of the above antibodies that form a sufficient
antigen binding site that bind to anti-DLL4 and/or modulate an activity of DLL4 also are provided. Also provided are any
antibodies that contain conservative amino acid changes in their sequence compared to any of the antibodies provided herein.

[0062] Provided herein is an anti-EpoR antibody containing a VH chain encoded by a sequence of nucleotides compiled from a
VH, DH and JH germline segment and a VL chain encoded by a sequence of nucleotides compiled from a Vg and Jx germline

segments. The VH germline segment is an IGHV1 or genes and alleles thereof. The Dy germline segment is an IGHD6 or an
IGHD3 or genes and alleles thereof. The Jq germline segment is an IGHJ1 or genes and alleles thereof. The Vi germline segment

is an IGKV4. The Ji is an IGKJ1. The anti-EpoR antibodies provided herein bind EpoR and/or modulate an activity of EpoR.

[0063] In some examples, the VH germline segment is an IGHV1-46*01, IGHV1-46*02 or an IGHV1-46*03. The the DH germline
segment is an IGHD6-6*01, IGHD3-10*01 or IGHD3-10*02. The Jq germline segment is an IGHJ1*01, IGHJ4*01, IGHJ4*02 or
IGHJ4*03. The Vi germline segment is an IGKV4-1 *01. theJk germline segment that is a IGKJ1 *01. For example, the anti-EpoR

antibody provided herein contains a VH chain encoded by a sequence of nucleotides compiled from an IGHV1-46*01, IGHD3-
10*01 and IGHV4*01 and a VL chain encoded by a sequence of nucleotides compiled from IGKV4-1 *01 and IGKJ1 *01 germline
segments or contains a VH chain encoded by a sequence of nucleotides compiled from IGHV-46*01, IGHD6-6*01 and IGHJ1*01
germline segments and a VL chain encoded by a sequence of nucleotides compiled from an IGKV4-1 *01 and IGKJ1 *01 germline
segments. Anti-EpoR antibodies provided herein include, but are not limited to, an antibody containing a VH chain having a
sequence of amino acids set forth in SEQ ID NO: 1509 and a VL chain having a sequence of amino acids set forth in SEQ ID
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NO:1838; or a VH chain having a sequence of amino acids set forth in SEQ ID NO: 1513 and a VL chain having sequence of
amino acids set forth in SEQ ID NO:1838. Antibodies that include portions of any of the above antibodies that form a sufficient
antigen binding site that bind to anti-EpoR and/or modulate an activity of EpoR also are provided. Also provided are any
antibodies that contain conservative amino acid changes in their sequence compared to any of the antibodies provided herein.

[0064] Provided herein is an anti-ErbB2 antibody containing a VH chain encoded by a sequence of nucleotides compiled from a
VH, DH and JH germline segment and a VL chain encoded by a sequence of nucleotides compiled from a Vg and J¢x germline

segments. The VH germline segment is an IGHV4 or an IGHV1 or genes and alleles thereof the DH germline segment is an IGHD6
or an IGHD1 or genes and alleles thereof The JH germline segment is an IGHJ1 or an IGHJ2 or genes and alleles thereof. The Vi
germline segment is a IGKV3 or IGKV4. The Jg is an IGKJ1 or genes and alleles thereof The anti-ErbB2 antibodies provided
herein bind ErbB2 and/or modulate an activity of ErbB2.

[0065] In some examples, the VH germline segment is an the VH germline segment is an IGHV2-46*01, IGHV1-46*02 or an
IGHV1-46*03 or an IGHV4-31*01, IGHV4-31*02, IGHV4-31 *03, IGHV4-31 *04, IGHV4-31 *05, IGHV4-31*06, IGHV4-3*07, IGHV4-
31%08, IGHV4-31 *09, IGHV4-31*10. The Dy germline segment is an IGHD6-6*01 or IGHD1-26*01. The J4 germline segment is an
IGHJ1*01 or an IGHJ2*01. The Vi germline segment is an IGHV3-20*01, IGHV3-20*02 or IGKV4-1 *01. The Jx germline segment
that is a IGKJ1*01. For example, the anti-ErbB2 antibody provided herein a VH chain encoded by a sequence of nucleotides
compiled from an IGHV4-31 *02, IGHD21-26*0) and IGHJ2*01 and a VL chain encoded by a sequence of nucleotides compiled
from IGKV3-20*01 and IGKJ1 *01 germline segments or contains a VH encoded by a sequence of nucleotides compiled from
IGHV1 -46*01, IGHD6-6*01 and IGHJ1*01 germline segments and a VL chain encoded by a sequence. Anti-ErbB2 antibodies
provided herein include, but are not limited to, an antibody containing a VH chain having a sequence of amino acids set forth in
SEQ ID NO: 1760 and a VL chain having a sequence of amino acids set forth in SEQ ID NO: 1833; or a VH chain having a
sequence of amino acids set forth in SEQ ID NO: 1513 and a VL chain having a segene of amino acids set forth in SEQ ID
NO:1838. Antibodies that include portions of any of the above antibodies that form a sufficient antigen binding site that bind to
anti-ErbB2 and/or modulate an activity of ErbB2 also are provided. Also provided are any antibodies that contain conservative
amino acid changes in their sequence compared to any of the antibodies provided herein.

[0066] Any of the antibodies provided herein can further contain a constant region or a portion of a constant region sufficient to
permit association of a heavy and light chain. For example, antibodies provided herein include Fab antibodies. In addition, any of

the antibodies provided herein include antibodies having a binding affinity that is or is about 10°6M, 107M, 108M, 10-9M, 10-10M,
10-1"M or 10-12M or lower. For example, any of the antibodies provided herein have a binding affinity that is or is about 1 x 10~
M, 2x109M, 3 x 109M, 4 x 10°M, 5 x 10°M, 6 x 10°M, 7 x 10°M, 8 x 109M, 9 x 109M, 1 x 10710M, 2 x 10-10M, 3 x 10710\, 4 x
10-10M, 5 x 10-19M, 6 x 10719M, 7 x 10-10M, 8 x 10-10M, 9 x 10 1OM or less.

[0067] Antibodies identified in the screening method provided herein can be used to treat diseases or disorders associated with
epression and/or activity of the target protein. In one example, provided herein are uses of treating or formulating a medicament
with any of the anti-DLL4 antibodies provided herein for treating a disease or disorder associated with expression and/or activity
of DLL4. In another example, provided herein are uses of treating or formulation of a medicament with any of the anti-EpoR
antibodies provided herein for treating a disease or disorder associated with expression and/or activity of EpoR. In an additional
example, anti-ErbB2 antibodies provided herein are for use in treating a disease or disorder associated with expression and/or
activity of ErbB2.

Provided herein is a computer system or a computer readable medium that contains computer-readable instructions executable
by a computer device for performing a method of combining human germline segments. The method of combinaing human
germline segments includes thes steps of (a) accessing a user-created in silico database of all available human antibody germline
segments (VH, DH, JH. Vk, Jk, VA and Jp); (b) applying an algorithm to generate a collection of every possible recombined full
length nucleic acid sequence encoding a heavy chain (5-VH-D-JH-3'); (c) applying an algorithm to generate a collection of every
possible recombined full length nucleic acid sequence encoding a kappa light chains (5'-Vg-J¢-3') and/or every possible
recombined full length nucleic acid sequence encoding a lambda light chains (5'-V)-Jx-3'); (d) applying an algorithm to modify
nucleotides at the V-D and/or D-J joints of the nucleic acid sequences of (b) and at the V-J joints of the nucleic acid sequences of
(c) so that the resulting nucleic acids sequences are in frame; (e) modifying the nucleic acid sequences of (d) to remove any
inadvertently generated stop codons; (f) assigning each recombined nucleic acid sequence to a unique locus of an addressable
format; and (g) generating an output file that identifies the address of each recombined nucleic acid sequences. The method
executed by the computer system or computer readable medium can further include (h) after step (e) adding nucleotides at the 5'
and 3' termini of the recombined nucleic acid sequences containing a sequence recognized by a restriction enzyme; and (i)
modifying the recombined nucleic acid sequence by nucleotide replacement to remove internal nucleotides that are recognized by
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a restriction enzyme. The method can further modify the recombined nucleic acid sequences to optimize codon usage for
bacterial expression. In some examples, the method executed by the computer system or computer readable medium can include
before step (f) selecting recombined nucleic acid sequence(s) from the library of recombined nucleic acid sequences based on
sequence similarities or differences and assigning only the selected sequences to a locus in an addressable format in step f).

[0068] Provided herein is a method that includes execution of computer-readable instructions for performing a method of
combining human germline segments by a computer device, whereby the method includes the steps of (a) accessing a user-
created in silico database of all available human antibody germline segments (VH, DH, JH. Vk. Jk, VA and Jp); (b) applying an
algorithm to generate a collection of every possible recombined full length nucleic acid sequence encoding a heavy chain (5'-VH-
DH-Jn-3'); (c) applying an algorithm to generate a collection of every possible recombined full length nucleic acid sequence
encoding a kappa light chains (5'-Vk-Jk-3') and/or every possible recombined full length nucleic acid sequence encoding a
lambda light chains (5'-V)-J)-3'); (d) applying an algorithm to modify nucleotides at the V-D and/or D-J joints of the nucleic acid
sequences of (b) and at the V-J joints of the nucleic acid sequences of (c) so that the resulting nucleic acids sequences are in
frame; (e) modifying the nucleic acid sequences of (d) to remove any inadvertently generated stop codons; (f) assigning each
recombined nucleic acid sequence to a unigue locus of an addressable format; and (g) generating an output file that identifies the
address of each recombined nucleic acid sequences. The method further includes DNA synthesis of the recombined nucleic acid
sequences encoding a heavy chain, encoding a kappa light chain, and/or encoding a lambda light chain, or DNA synthesis of a
subset of recombined nucleic acid sequences encoding a heavy chain, encoding a kappa light chain, and/or encoding a lambda
light chain.

BRIEF DESCRIPTION OF THE FIGURES

[0069]

Figure 1: Schematic illustration of the method for generating antibody diversity
Figure 1 illustrates how antibody diversity is generated, including combinatorial diversity, pairing diversity, and junctional diversity.

Figure 2: Schematic illustration of iterative methods of antibody discovery

Figure 2a is a depiction of the methods of 1) combining heavy and light germ line segments to generate nucleic acid sequences
encoding a variable heavy and light chain; 2) synthesizing the nucleic acid molecules; 3) generating a plurality of antibodies by
expression and association of the heavy and light chains; purifying the antibodies (e.g. using Piccolo and FLPC purification) and
screening the antibodies for an activity (e.g. binding or a functional activity). Figure 2b is a depiction of iterative methods to
identify additional related antibodies involving repeating the method based on identified "HITS" to identify HITs that are optimized
or improved for the activity.

Figure 3: Plasmid A vector map
Figure 3 is an illustrative vector map of plasmid A, provided and described in detail herein.

Figure 4: Plasmid D vector map
Figure 4 is an illustrative vector map of plasmid D, provided and described in detail herein.

Figure 5: Plasmid C vector map
Figure 5 is an illustrative vector map of plasmid C, provided and described in detail herein.

Figure 6: Plasmid E vector map
Figure 6 is an illustrative vector map of plasmid E, provided and described in detail herein.

Figure 7: Schematic illustration of DNA Sequence Compilation Software modules

Figure 7 illustrates the 10 modules that are contained within the DNA Sequence Compilation Software. As illustrated, there are
four layers, including the GUI (Graphical User Interface), the GUI Controls, the Compilation rules and the NCBI tools. In addition,
the associations between the modules are illustrated.

Figure 8: Algorithm for heavy and light chain combinations
Figure 8 is a schematic diagram of the algorithm for generating recombined nucleic acid sequences from germline segments
encoding a variable heavy chain or a variable light chain.

Figure 9: Algorithm for sequence compilation
Figure 9 is a flow chart for modifying recombined nucleic acid sequences encoding a functional variable heavy chain or a variable
light chain.
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Figure 10: Algorithm for ranking sequences
Figure 10 is a flow chart for ranking recombined variable heavy and light chains based on diversity score and cluster information.

Figure 11: Schematic illustration of sequence database file format

Figure 11 illustrates the format of the sequence database file. llustrated are exemplary sequences, including VH1-18 (SEQ ID
NO:10), VH1-2 (SEQ ID NO:13), IGHD1-1*01 (SEQ ID NO:239), IGHJ1*01 (SEQ ID NO:273), Al (SEQ ID NO:330), A10 (SEQ ID
NO:354), IGKJ1*01 (SEQ ID NO:356), V1-11 (SEQ ID NO:365), V1-13 (SEQ ID NO:366), IGLJ1*01 (SEQ ID NO:442), IGLJ2*01
(SEQ ID NO:443), and Mfe | restriction site (SEQ ID NO:1900).

Figure 12: DNA Sequence Compilation Software initial startup screen

Figure 12 depicts the initial startup screen for the DNA Sequence Compilation Software. lllustrated are 5' End sequence
CCATGGCA (SEQ ID NO:1901), 5' End sequence CCATGGCG, (SEQ ID NO:1902 3' End sequence CTAGC (SEQ ID NO:1903)
and 3' End sequence GTACT (SEQ ID NO:1904).

Figure 13: DNA Sequence Compilation Software splash screen
Figure 13 depicts the splash screen that appears upon application startup.

Figure 14: DNA Sequence Compilation Software 96-well plate screen
Figure 14 depicts a model 96-well plate screen containing compiled sequences. The sequence of gnl|Fabrus|V3-4_IGLJ7*01
(SEQ ID NO:1906) is illustrated in the sequence information box.

Figure 15: DNA Sequence Compilation Software light chain manual compilation screen

Figure 15 depicts a model manual compilation screen, which allows the user to compile either a kappa or lambda light chain.
Selected in the VL sequence boxis V1-11 (SEQ ID NO:365). Selected in the JL sequence boxis IGLJ1 *01 (SEQ ID NO:442). The
full length sequence (SEQ ID NO:1914) is depicted in the Dna sequence box.

Figure 16: DNA Sequence Compilation Software heavy chain manual compilation screen

Figure 16 depicts a model manual compilation screen, which allows the user to compile a heavy chain. Selected in the VH
sequence box is VH1-18 (SEQ ID NO:10). Selected in the DH sequence boxis IGHD1-1*01 (SEQ ID NO:239). Selected in the JH
sequence box is IGHJ1*01 (SEQ ID NO:373). The full length sequence (SEQ ID NO:1915) is depicted in the Dna sequence box.

Figure 17: DNA Sequence Compilation Software light chain auto compilation screen
Figure 17 depicts a model light chain auto compilation screen. lllustrated are exemplary sequences of variable light chains set
forth in SEQ ID NOS:1880-1881, 1883, 1905-1913 and 1916-1940.

Figure 18: Light chain BLAST grid
Figure 18 depicts a model BLAST grid for a light chain sequence. lllustrated are exemplary sequences of variable light chains set
forth in SEQ ID NOS:1880-1881, 1883, 1905-1913, 1916-1939.

Figure 19: DNA Sequence Compilation Software heavy chain auto compilation screen
Figure 19 depicts a model heavy chain auto compilation screen. lllustrated are exemplary sequences of variable heavy chains set
forth in SEQ ID NOS: 1556, 1760, 1769, 1821,1941-1973.

Figure 20: Heavy chain BLAST grid
Figure 20 depicts a model of the BLAST grid for a heavy chain sequence. lllustrated are exemplary sequences of variable heavy
chains set forth in SEQ ID NOS:1530, 1539, 1974-1995.
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A. DEFINITIONS

[0071] Unless defined otherwise, all technical and scientific terms used herein have the same meaning as is commonly
understood by one of skill in the art to which the invention(s) belong. In the event that there are a plurality of definitions for terms
herein, those in this section prevail. Where reference is made to a URL or other such identifier or address, it understood that
such identifiers can change and particular information on the internet can come and go, but equivalent information can be found
by searching the internet. Reference thereto evidences the availability and public dissemination of such information.

[0072] As used herein, "combinatorial library" refers to collections of compounds formed by reacting different combinations of
interchangeable chemical "building blocks" to produce a collection of compounds based on permutations of the building blocks.
For an antibody combinatorial library, the building blocks are the component V, D and J regions (or modified forms thereof) from
which antibodies are formed. For purposes herein, the terms "library" or "collection" are used interchangeably.

[0073] As used herein, a combinatorial antibody library is a collection of antibodies (or portions thereof, such as Fabs), where

the antibodies are encoded by nucleic acid molecules produced by the combination of V, D and J gene segments, particularly
human V, D and J germline segments. The combinatorial libraries herein typically contain at least 50 different antibody (or
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antibody portions or fragment) members, typically at or about 50, 100, 500, 103, 2 x 103, 3 x 103, 4 x 103, 5 x 103, 6 x 103, 7 x
103,8x 103, 9 x 103, 1 x 104, 2 x 104, 3 x 104, 4 x 104, 5x 104, 6 x 104, 7 x 104, 8 x 104, 9 x 104, 1 x 10°, 2 x 105, 3 x 10°, 4x

10, 5 x 10°, 6 x 10°, 7 x 10°, 8 x 10°, 9 x 102, 105, 107, 108, 109, 1019, or more different members. The resulting libraries or
collections of antibodies or portions thereof, can be screened for binding to a target protein or modulation of a functional activity.

[0074] As used herein, a human combinatorial antibody library is a collection of antibodies or portions thereof, whereby each
member contains a VL and VH chains or a sufficient portion thereof to form an antigen binding site encoded by nucleic acid
containing human germline segments produced as described herein.

[0075] As used herein, germline gene segments refer to immunoglobulin (lg) variable (V), diversity (D) and junction (J) or
constant (C) genes from the germline that encode immunoglobulin heavy or light (kappa and lambda) chains. There are multiple
V, D, J and C gene segments in the germline, but gene rearrangement results in only one segment of each occurring in each
functional rearranged gene. For example, a functionally rearranged heavy chain contains one V, one D and one J and a
functionally rarrangend light chain gene contains one V and one J. Hence, these gene segments are carried in the germ cells but
cannot be transcribed and translated into heavy and light chains until they are arranged into functional genes. During B-cell
differentiation in the bone marrow, these gene segments are randomly shuffled by a dynamic genetic system capable of

generating more than 1010 specificities. For purposes herein, the gene segments are rearranged in vitro by combination or
compilation of the individual germline segments.

[0076] Reference to a variable germline segment herein refers to V, D and J groups, subgroups, genes or alleles thereof. Gene
segment sequences are accessible from known database (e.g., National Center for Biotechnology Information (NCBI), the
international ImMunoGeneTics information system® (IMGT), the Kabat database and the Tomlinson's VBase database ( Lefranc
(2003) Nucleic Acids Res., 31:307-310; Martin et al., Bioinformatics Tools for Antibody Engineering in Handbook of Therapeutic
Antibodies, Wiley-VCH (2007), pp. 104-107). Tables 3-5 list exemplary human variable germline segments. Sequences of
exemplary VH, DH, JH, Vk Jk, VA and or J), germline segments are set forth in SEQ ID NOS: 10-451 and 868. For purposes

herein, a germline segment includes modified sequences thereof, that are modified in accord with the rules of sequence
compilation provided herein to permit practice of the method. For example, germline gene segments include those that contain
one amino acid deletion or insertion at the 5' or 3' end compared to any of the sequences of nucleotides set forth in SEQ ID
NOS:10-451, 868.

[0077] As used herein, modified form with reference to a germline segment refers to a sequence of nucleotides that is
substantially the same as the sequence of nucleotides of a human germline segment (e.g. a VH, DH, JH, Vk. Jk. VA and Jp) except

that the sequence of nucleotides contains one or a few nucleotide differences, for example, 2, 3, 4, 5, 6, 7, 8, 9 or 10 nucleotide
differences compared to the corresponding sequence in a germline segment sequence. In some instances, modified germline
sequences are modified in accord with the rules herein to remove stop codons, restriction enzyme sites, or to add or delete
nucleotides to maintain reading frames.

[0078] As used herein, inverted sequence with reference to nucleotides of a germline segment means that the gene segment
has a sequence of nucleotides that is the reverse complement of a reference sequence of nucleotides. For purposes herein, the
reference sequence of nucleotides is a germline segment, typically a Dy germline segment.

[0079] As used herein, "compilation," "compile," "combine," "combination," "rearrange," "rearrangement," or other similar terms or
grammatical variations thereof refers to the process by which germline segments are ordered or assembled into nucleic acid
sequences representing genes. For example, variable heavy chain germline segments are assembled such that the VH segment
is 5' to the DH segment which is 5' to the J4 segment, thereby resulting in a nucleic acid sequence encoding a VH chain. Variable
light chain germline segments are assembled such that the V|_segment is 5' to the J|_ segment, thereby resulting in a nucleic acid
sequence encoding a VL chain. A constant gene segment or segments also can be assembled onto the 3' end of a nucleic acid
encoding a VH or VL chain.

[0080] As used herein, "linked," or "linkage" or other grammatical variations thereof with reference to germline segments refers
to the joining of germline segments. Linkage can be direct or indirect. Germline segments can be linked directly without additional
nucleotides between segments, or additional nucleotides can be added to render the entire segment in-frame, or nucleotides can
be deleted to render the resulting segment in-frame. It is understood that the choice of linker nucleotides is made such that the
resulting nucleic acid molecule is in-frame and encodes a functional and productive antibody.

[0081] As used herein, "in-frame" or "linked in-frame" with reference to linkage of human germline segments means that there
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are insertions and/or deletions in the nucleotide germline segments at the joined junctions to render the resulting nucleic acid
molecule in-frame with the 5' start codon (ATG), thereby producing a "productive” or functional full-length polypeptide. The choice
of nucleotides inserted or deleted from germline segments, particularly at joints joining various VD, DJ and VJ segments, is in
accord with the rules provided in the method herein for V(D)J joint generation. For example, germline segments are assembled
such that the VH segment is &' to the Dy segment which is 5' to the J4 segment. At the junction joining the VH and the DH and at
the junction joining the Dy and Jq segments, nucleotides can be inserted or deleted from the individual VR, Dy or JH4 segments,

such that the resulting nucleic acid molecule containing the joined VDJ segments are in-frame with the 5' start codon (ATG).

[0082] As used herein, a "functional antibody" or "productive antibody" with reference to a nucleic acid encoding an antibody or
portion thereof refers to an antibody or portion thereof, such as Fab, that is encoded by the nucleic acid molecule produced by
the methods as described herein. In a functional or productive antibody, the V(D)J germline segments are compiled (i.e.
rearranged) such that the encoded antibody or portion thereof is not truncated and/or the amino acid sequence is not out of
frame. This means that the nucleic acid molecule does not contain internal stop codons that result in the protein translation
machinery terminating protein assembly prematurely.

[0083] As used herein, a portion of an antibody includes sufficient amino acids to form an antigen binding site.

[0084] As used herein, a reading frame refers to a contiguous and non-overlapping set of three-nucleotide codons in DNA or
RNA. Because three codons encode one amino acid, there exist three possible reading frames for given nucleotide sequence,
reading frames 1, 2 or 3. For example, the sequence ACTGGTCA will be ACT GGT CA for reading frame 1, ACTG GTC A for

reading frame 2 and AC TGG TCA for reading frame 3. Generally for practice of the method described herein, nucleic acid
sequences are combined so that the V sequence has reading frame 1.

[0085] As used herein, a stop codon is used to refer to a three-nucleotide sequence that signals a halt in protein synthesis
during translation, or any sequence encoding that sequence (e.g. a DNA sequence encoding an RNA stop codon sequence),
including the amber stop codon (UAG or TAG)), the ochre stop codon (UAA or TAA)) and the opal stop codon (UGA or TGA)). Itis
not necessary that the stop codon signal termination of translation in every cell or in every organism. For example, in suppressor
strain host cells, such as amber suppressor strains and partial amber suppressor strains, translation proceeds through one or
more stop codon (e.g. the amber stop codon for an amber suppressor strain), at least some of the time.

[0086] As used herein, reference to a variable heavy (VH) chain or a variable light (VL) chain (also termed VH domain or VL
domain) refers to the polypeptide chains that make up the variable domain of an antibody. For purposes herein, heavy chain
germline segments are designated as VH, DH and JH, and compilation thereof results in a nucleic acid encoding a VH chain. Light
chain germline segments are designated as V|_ or J_, and include kappa and lambda light chains (Vkx and Jg; V) and Jp) and

compilation thereof results in a nucleic acid encoding a VL chain. It is understood that a light chain chain is either a kappa or
lambda light chain, but does not include a kappa/lambda combination by virtue of compilation of a Vi and Jj,

[0087] As used herein, a "degenerate codon" refers to three-nucleotide codons that specified the same amino acid as a codon in
a parent nucleotide sequence. One of skill in the art is familiar with degeneracy of the genetic code and can identify degenerate
codons.

[0088] As used herein, a "group" with reference to a germline segment refers to a core coding region from an immunoglobulin,
i.e. a variable (V) gene, diversity (D) gene, joining (J) gene or constant (C) gene encoding a heavy or light chain. Exemplary of
germline segment groups include VH, DH, JH, Vk, J, Vaand Jj

[0089] As used herein, a "subgroup” with reference to a germline segment refers to a set of sequences that are defined by
nucleotide sequence similarity or identity. Generally, a subgroup is a set of genes that belong to the same group [V, D, Jor C], in
a given species, and that share at least 75% identity at the nucleotide level. Subgroups are classified based on IMGT
nomenclature (imgt.cines.fr; see e.g., Lefranc et al. (2008) Briefings in Bioinformatics, 9:263-275). Generally, a subgroup
represent a multigene family.

[0090] As used herein, an allele of a gene refer to Germline sequences that have sequence polymorphism due to one or more
nucleotide differences in the coding region compared to a reference gene sequence (e.g. substitutions, insertions or deletions).
Thus, IG sequences that belong to the same subgroup can be highly similar in their coding sequence, but nonetheless exhibit
high polymorphism. Subgroup alleles are classified based on IMGT nomenclature with an asterisk(*) followed by a two figure
number. Exemplary allelic subgroup germline segments for VH, DR, JH, Vk, Jk, Vaand Jpare set forth in Tables 3-5.
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[0091] As used herein, a "family" with reference to a germline segment refers to sets of germline segment sequences that are
defined by amino acid sequence similarity or identity. Generally, a germline family includes all alleles of a gene.

[0092] As used herein, a "segment designated D" refers to any sequence of nucleotides of at least or about 10, 11, 12, 13, 14,

15, 16, 17, 18, 19, 20, 30, 40, 50, 60, 70, 80, 90 or 100 nucleotides in length. The sequence of nucleotides is sufficient to code
for part of the CDRS3 region of the VH chain.

[0093] As used herein, reference to a V, D or J gene segment "derived from a germline segment" refers to the corresponding
nucleotides in a VH or VL nucleic acid sequence, that by recombination events, derived from a V, D or J germline gene.

[0094] As used herein, reference to a V region, D region or J region in an antibody or portion or fragment thereof refers to amino
acids encoded by nucleotides that, by recombination events, derive from a corresponding V, D or J germline segment gene.

[0095] As used herein, "diversity" with respect to members in a collection refers to the number of uniqgue members in a collection.
Hence, diversity refers to the number of different amino acid sequences or nucleic acid sequences, respectively, among the

analogous polypeptide members of that collection. For example, a collection of polynucleotides having a diversity of 104 contains
10% different nucleic acid sequences among the analogous polynucleotide members. In one example, the provided collections of

polynucleotides and/or polypeptides have diversities of at least at or about 102, 103, 104, 105, 106, 107, 108, 109, 1010 or more.

[0096] As used herein, "a diversity ratio" refers to a ratio of the number of different members in the library over the number of
total members of the library. Thus, a library with a larger diversity ratio than another library contains more different,members per
total members, and thus more diversity per total members. The provided libraries include libraries having high diversity ratios,
such as diversity ratios approaching 1, such as, for example, at or about 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.91, 0.92, 0.93,
0.94, 0.95, 0.96, 0.97, 0.98, or 0.99.

[0097] As used herein, "sequence diversity" refers to a representation of nucleic acid sequence similarity and is determined
using sequence alignments, diversity scores, and/or sequence clustering. Any two sequences can be aligned by laying the
sequences side-by-side and analyzing differences within nucleotides at every position along the length of the sequences.
Sequence alignment can be assessed in silico using Basic Local Alignment Search Tool (BLAST), an NCBI tool for comparing
nucleic acid and/or protein sequences. The use of BLAST for sequence alignment is well known to one of skill in the art. The Blast
search algorithm compares two sequences and calculates the statistical significance of each match (a Blast score). Sequences
that are most similar to each other will have a high Blast score, whereas sequences that are most varied will have a low Blast
score.

[0098] As used herein, antibody refers to immunoglobulins and immunoglobulin portions, whether natural or partially or wholly
synthetic, such as recombinantly, produced, including any portion thereof containing at least a portion of the variable region of
the immunoglobulin molecule that is sufficient to form an antigen binding site. Hence, an antibody or portion thereof includes any
protein having a binding domain that is homologous or substantially homologous to an immunoglobulin antigen binding site. For
example, an antibody refers to an antibody that contains two heavy chains (which can be denoted H and H') and two light chains
(which can be denoted L and L'), where each heavy chain can be a full-length immunoglobulin heavy chain or a portion thereof
sufficient to form an antigen binding site (e.g. heavy chains include, but are not limited to, VH, chains VH-CH1 chains and VH-
CH1-CH2-CH3 chains), and each light chain can be a full-length light chain or a protion thereof sufficient to form an antigen
binding site (e.g. light chains include, but are not limited to, VL chains and VL-CL chains). Each heavy chain (H and H') pairs with
one light chain (L and L', respectively). Typically, antibodies minimally include all or at least a portion of the variable heavy (VH)
chain and/or the variable light (VL) chain. The antibody also can include all or a portion of the constant region.

[0099] For purposes herein, the term antibody includes full-length antibodies and portions thereof including antibody fragments,
such as, but not limited to, Fab, Fab', F(ab')2, single-chain Fvs (scFv), Fv, dsFv, diabody, Fd and Fd' fragments Fab fragments,

Fd fragments and scFv fragments. Other known fragments include, but are not limited to, scFab fragments (Hust et al., BMC
Biotechnology (2007), 7:14). Antibodies include members of any immunoglobulin class, including IgG, IgM, IgA, IgD and IgE.

[0100] As used herein, a full-length antibody is an antibody having two full-length heavy chains (e.g. VH-CH1-CH2-CH3 or VH-
CH1-CH2-CH3- CH4) and two full-length light chains (VL-CL) and hinge regions, such as human antibodies produced by antibody

secreting B cells and antibodies with the same domains that are produced synthetically.

[0101] As used herein, antibody fragment or antibody portion refers to any portion of a full-length antibody that is less than full
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length but contains at least a portion of the variable region of the antibody sufficient to form an antigen binding site (e.g. one or
more CDRs) and thus retains the a binding specificity and/or an activity of the full-length antibody; antibody fragments include
antibody derivatives produced by enzymatic treatment of full-length antibodies, as well as synthetically, e.g. recombinantly
produced derivatives. Examples of antibody fragments include, but are not limited to, Fab, Fab', F(ab')y, single-chain Fvs (scFv),
Fv, dsFv, diabody, Fd and Fd' fragments (see, for example, Methods in Molecular Biology, Vol 207: Recombinant Antibodies for
Cancer Therapy Methods and Protocols (2003); Chapter 1; p 3-25, Kipriyanov). The fragment can include multiple chains linked
together, such as by disulfide bridges and/or by peptide linkers. An antibody fragment generally contains at least about 50 amino
acids and typically at least 200 amino acids.

[0102] As used herein, an Fv antibody fragment is composed of one variable heavy domain (VH) and one variable light (VL)
domain linked by noncovalent interactions.

[0103] As used herein, a dsFv refers to an Fv with an engineered intermolecular disulfide bond, which stabilizes the VH-VL pair.

[0104] As used herein, an Fd fragment is a fragment of an antibody containing a variable domain (VH) and one constant region
domain (CH1) of an antibody heavy chain.

[0105] As used herein, "Fab fragment" is an antibody fragment that contains the portion of the full-length antibody that results
from digestion of a full-length immunoglobulin with papain, or a fragment having the same structure that is produced synthetically,
e.g. recombinantly. A Fab fragment contains a light chain (containing a VL and CL portion) and another chain containing a
variable domain of a heavy chain (VH) and one constant region domain portion of the heavy chain (CH1); it can be recombinantly
produced.

[0106] As used herein, a F(ab')s fragment is an antibody fragment that results from digestion of an immunoglobulin with pepsin
at pH 4.0-4.5, or a synthetically, e.g. recombinantly, produced antibody having the same structure. The F(ab') 2 fragment contains

two Fab fragments but where each heavy chain portion contains an additional few amino acids, including cysteine residues that
form disulfide linkages joining the two fragments; it can be recombinantly produced.

[0107] A Fab'fragment is a fragment containing one half (one heavy chain and one light chain) of the F(ab'), fragment.

[0108] As used herein, an Fd' fragment is a fragment of an antibody containing one heavy chain portion of a F(ab')2 fragment.
[0109] As used herein, an Fv' fragment is a fragment containing only the V and V|_ domains of an antibody molecule.

[0110] As used herein, a scFv fragment refers to an antibody fragment that contains a variable light chain (VL) and variable
heavy chain (VH), covalently connected by a polypeptide linker in any order. The linker is of a length such that the two variable
domains are bridged without substantial interference. Exemplary linkers are (Gly-Ser)p, residues with some Glu or Lys residues

dispersed throughout to increase solubility.

[0111] As used herein, diabodies are dimeric scFv; diabodies typically have shorter peptide linkers than scFvs, and they
preferentially dimerize.

[0112] As used herein, hsFv refers to antibody fragments in which the constant domains normally present in a Fab fragment
have been substituted with a heterodimeric coiled-coil domain (see, e.g., Arndt et al. (2001) J Mol Biol. 7:312:221-228).

[0113] As used herein, a polypeptide domain is a part of a polypeptide (a sequence of three or more, generally 5 or 7 or more
amino acids) that is a structurally and/or functionally distinguishable or definable. Exemplary of a polypeptide domain is a part of
the polypeptide that can form an independently folded structure within a polypeptide made up of one or more structural motifs
(e.g. combinations of alpha helices and/or beta strands connected by loop regions) and/or that is recognized by a particular
functional activity, such as enzymatic activity or antigen binding. A polypeptide can have one, typically more than one, distinct
domains. For example, the polypeptide can have one or more structural domains and one or more functional domains. A single
polypeptide domain can be distinguished based on structure and function. A domain can encompass a contiguous linear
sequence of amino acids. Alternatively, a domain can encompass a plurality of non-contiguous amino acid portions, which are
non-contiguous along the linear sequence of amino acids of the polypeptide. Typically, a polypeptide contains a plurality of
domains. For example, each heavy chain and each light chain of an antibody molecule contains a plurality of immunoglobulin (lg)
domains, each about 110 amino acids in length.
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[0114] As used herein, an Ig domain is a domain, recognized as such by those in the art, that is distinguished by a structure,
called the Immunoglobulin (Ig) fold, which contains two beta-pleated sheets, each containing anti-parallel beta strands of amino
acids connected by loops. The two beta sheets in the Ig fold are sandwiched together by hydrophobic interactions and a
conserved intra-chain disulfide bond. Individual immunoglobulin domains within an antibody chain further can be distinguished
based on function. For example, a light chain contains one variable region domain (VL) and one constant region domain (CL),
while a heavy chain contains one variable region domain (VH) and three or four constant region domains (CH). Each VL, CL, VH,
and CH domain is an example of an immunoglobulin domain.

[0115] As used herein, a "variable domain" with reference to an antibody is a specific Iy domain of an antibody heavy or light
chain that contains a sequence of amino acids that varies among different antibodies. Each light chain and each heavy chain has
one variable region domain (VL, and, VH). The variable domains provide antigen specificity, and thus are responsible for antigen
recognition. Each variable region contains CDRs that are part of the antigen binding site domain and framework regions (FRs).

[0116] As used herein, "hypervariable region," "HV," "complementarity-determining region" and "CDR" and "antibody CDR" are
used interchangeably to refer to one of a plurality of portions within each variable region that together form an antigen binding
site of an antibody. Each variable region domain contains three CDRs, named CDR1, CDR2, and CDRS3. The three CDRs are
non-contiguous along the linear amino acid sequence, but are proximate in the folded polypeptide. The CDRs are located within

the loops that join the parallel strands of the beta sheets of the variable domain.

[0117] As used herein, framework regions (FRs) are the domains within the antibody variable region domains that are located
within the beta sheets; the FR regions are comparatively more conserved, in terms of their amino acid sequences, than the
hypervariable regions.

[0118] As used herein, a constant region domain is a domain in an antibody heavy or light chain that contains a sequence of
amino acids that is comparatively more conserved among antibodies than the variable region domain. Each light chain has a
single light chain constant region (CL) domain and each heavy chain contains one or more heavy chain constant region (CH)
domains, which include, CH1, CH2, CH3 and CH4. Full-length IgA, IgD and IgG isotypes contain CH1, CH2 CH3 and a hinge
region, while IgE and IgM contain CH1, CH2 CH3 and CH4. CH1 and CL domains extend the Fab arm of the antibody molecule,
thus contributing to the interaction with antigen and rotation of the antibody arms. Antibody constant regions can serve effector
functions, such as, but not limited to, clearance of antigens, pathogens and toxins to which the antibody specifically binds, e.g.
through interactions with various cells, biomolecules and tissues.

[0119] As used herein, humanized antibodies refer to antibodies that are modified to include "human" sequences of amino acids
so that administration to a human does not provoke an immune response. Methods for preparation of such antibodies are known.
For example, the antibody in which the amino acid composition of the non-variable regions can be based on human antibodies.
Computer programs have been designed to identify such regions.

[0120] As used herein, "antigen-binding site" refers to the interface formed by one or more complementary determining regions
(CDRs; also called hypervariable region). Each antigen binding site contains three CDRs from the heavy chain variable region
and three CDRs from the light chain variable region. An antibody molecule has two antigen combining sites, each containing
portions of a heavy chain variable region and portions of a light chain variable region. The antigen combining sites can contain
other portions of the variable region domains in addition to the CDRs.

[0121] As used herein, reference to an "antibody or portion thereof that is sufficient to form an antigen binding site" means that
the antibody or portion thereof contains at least 1 or 2, typically 3, 4, 5 or all 6 CDRs of the VH and VL sufficient to retain at least
a portion of the binding specificity of the corresponding full-length antibody containing all 6 CDRs. Generally, a sufficient antigen
binding site at least requires CDR3 of the heavy chain (CDRH3). It typically futher requires the CDR3 of the light chain (CDRL3).
As described herein, one of skill in the art knows arid can identify the CDRs based on kabat or Chothia numbering (see e.g.,
Kabat, E.A. et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242, and Chothia, C. et al. (1987) J. Mol. Biol. 196:901-917). For example, based on Kabat
numbering, CDR-LI corresponds to residues L24-L34; CDR-L2 corresponds to residues L50-L56; CDR-L3 corresponds to
residues L89-L97; CDR-H1 corresponds to residues H31 - H35, 35a or 35b depending on the length; CDR-H2 corresponds to
residues H50-H65; and CDR-H3 corresponds to residues H95-H102.

[0122] As used herein, a "peptide mimetic" is a peptide that mimics the activity of a polypeptide. For example, an erythropoietin
(EPO) peptide mimetic is a peptide that mimics the activity of Epo, such as for binding and activation of the EPO receptor.

[0123] As used herein, an optimized antibody refers to an antibody, or portion thereof, that has an improved binding affinity for a
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target protein and/or an improved functional activity compared to a reference antibody. Typically, the antibody is optimized by
virtue of one or more amino acid modifications (amino acid deletion, replacement or insertion) compared to a parent antibody not
containing the one or more amino acid modifications. Generally, an activity or binding affinity is increased by at or about 1.5-fold,
2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold, 30-fold, 40-fold, 50-fold, 60-fold, 70-fold, 80-fold, 90-fold,
100-fold, 200-fold, 300-fold, 400-fold, 500-fold, 600-fold, 700-fold, 800-fold, 900-fold, 1000-fold or more compared to an activity
or binding affininity of the parent antibody (e.g. germline Hit not containing the modification(s)).

[0124] As used herein, corresponding with reference to corresponding residues, for example "amino acid residues
corresponding to", referes to residues compared among or between two polypeptides that are related sequences (e.g. allelic
variants, genes of the same family, species variants). One of skill in the art can readily identify residues that correspond between
or among polypeptides. For example, by aligning the sequence of regions encoded by germline segments, one of skill in the art
can identify corresponding residues, using conserved and identical amino acids as guides. One of skill in the art can manually
align a sequence or can use any of the numerous alignment programs available (for example, BLAST). Hence, an amino acid
residues or positions that correspond to each other are those residues that are determined to correspond to one another based
on sequence and/or structural alignments with a specified reference polypeptide.

[0125] As used herein, a consensus sequence is a sequence containing residues that are the most frequently occurring
residues at each position when a plurality of related sequences (e.g. allelic variants, genes of the same family, species variants)
are aligned. Hence a consensus sequence represents the residues that are the most abundant in the alignment at each position.
For purposes herein, for example, germline sequences, or portions thereof, can be aligned to generate a consensus germline
sequence.

[0126] As used herein, a locus in a library refers to a location or position, that can contain a member or members of library. The
position does not have to be a physical position. For example, if the collection is provided as an array on a solid support, the
support contains loci that can or do present members of the array.

[0127] As used herein, an address refers to a unique identifier for each locus in a collection whereby an addressed member
(e.g. an antibody) can be identified. An addressed moiety is one that can be identified by virtue of its locus or location.
Addressing can be effected by position on a surface, such as a well of a microplate. For example, an address for a protein in a
microwell plate that is F9 means that the protein is located in row F, column 9 of the microwell plate. Addressing also can be
effected by other identifiers, such as a tag encoded with a bar code or other symbology, a chemical tag, an electronic, such RF
tag, a color-coded tag or other such identifier.

[0128] As used herein, an array refers to a collection of elements, such as antibodies, containing three or more members.

[0129] As used herein, a "spatial array" is an array where members are separated or occupy a distinct space in an array. Hence,
spatial arrays are a type of addressable array. Examples of spatial arrays include microtiter plates where each well of a plate is an
address in the array. Spacial arrays include any arrangement wherein a plurality of different molecules, e.g, . polypeptides, are
held, presented, positioned, situated, or supported. Arrays can include microtiter plates, such as 48-well, 96-well, 144-well, 192-
well, 240-well, 288-well, 336-well, 384-well, 432-well, 480-well, 576-well, 672-well, 768-well, 864-well, 960-well, 1056-well, 1152-
well, 1248-well, 1344-well, 1440-well, or 1536-well plates, tubes, slides, chips, flasks, or any other suitable laboratory apparatus.
Furthermore, arrays can also include a plurality of sub-arrays. A plurality of sub-arrays encompasses an array where more than
one arrangement is used to position the polypeptides. For example, multiple 96-well plates can constitute a plurality of sub-arrays
and a single array.

[0130] As used herein, an addressable library is a collection of molecules such as nucleic acid molecules or protein agents, such
as antibodies, in which each member of the collection is identifiable by virtue of its address.

[0131] As used herein, an addressable array is one in which the members of the array are identifiable by their address, the
position in a spatial array, such as a well of a microtiter plate, or on a solid phase support, or by virtue of an identifiable or
detectable label, such as by color, fluorescence, electronic signal (i.e. RF, microwave or other frequency that does not
substantially alter the interaction of the molecules of interest), bar code or other symbology, chemical or other such label.. Hence,
in general the members of the array are located at identifiable loci on the surface of a solid phase or directly or indirectly linked to
or otherwise associated with the identifiable label, such as affixed to a microsphere or other particulate support (herein referred to
as beads) and suspended in solution or spread out on a surface.

[0132] As used herein, "an addressable combinatorial antibody library" refers to a collection of antibodies in which member
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antibodies are identifiable and all antibodies with the same identifier, such as position in a spatial array or on a solid support, or a
chemical or RF tag, bind to the same antigen, and generally are substantially the same in amino acid sequence. For purposes
herein, reference to an "addressable arrayed combinatorial antibody library" means that the antibody members are addressed in
an array.

[0133] As used herein, a support (also referred to as a matrix support, a matrix, an insoluble support or solid support) refers to
any solid or semisolid or insoluble support to which a molecule of interest, typically a biological molecule, organic molecule or
biospecific ligand is linked or contacted. Such materials include any materials that are used as affinity matrices or supports for
chemical and biological molecule syntheses and analyses, such as, but are not limited to: polystyrene, polycarbonate,
polypropylene, nylon, glass, dextran, chitin, sand, pumice, agarose, polysaccharides, dendrimers, buckyballs, polyacrylamide,
silicon, rubber, and other materials used as supports for solid phase syntheses, affinity separations and purifications,
hybridization reactions, immunoassays and other such applications. The matrix herein can be particulate or can be in the form of
a continuous surface, such as a microtiter dish or well, a glass slide, a silicon chip, a nitrocellulose sheet, nylon mesh, or other
such materials. When particulate, typically the particles have at least one dimension in the 5-10 mm range or smaller. Such
particles, referred collectively herein as "beads", are often, but not necessarily, spherical. Such reference, however, does not
constrain the geometry of the matrix, which can be any shape, including random shapes, needles, fibers, and elongated. Roughly
spherical "beads", particularly microspheres that can be used in the liquid phase, also are contemplated. The "beads" can include
additional components, such as magnetic or paramagnetic particles (see, e.g., Dynabeads® (Dynal, Oslo, Norway)) for separation
using magnets, as long as the additional components do not interfere with the methods and analyses herein.

[0134] As used herein, matrix or support particles refers to matrix materials that are in the form of discrete particles. The particles
have any shape and dimensions, but typically have at least one dimension that is 100 mm or less, 50 mm or less, 10 mm or less,

1 mm or less, 100 pm or less, 50 pm or less and typically have a size that is 100 mmS or less, 50 mm3 or less, 10 mm3 or less,

and | mm? or less, 100 nm® or less and can be on the order of cubic microns. Such particles are collectively called "beads."

[0135] As used herein, in silico refers to research and experiments performed using a computer. In silico methods include, but
are not limited to, molecular modeling studies, biomolecular docking experiments, and virtual representations of molecular
structures and/or processes, such as molecular interactions. For purposes herein, the antibody members of a library can be
designed using a computer program that selects component V, D and J germline segments from among those input into the
computer and joins them in-frame to output a list of nucleic acid molecules for synthesis. Thus, the recombination of the
components of the antibodies in the collections or libraries provided herein, can be performed in silico by combining the
nucleotide sequences of each building block in accord with software that contains rules for doing so. The process can be
performed manually without a computer, but the computer provides the convenience of speed.

[0136] As used herein, a database refers to a collection of data items. For purposes herein, reference to a database is typically
with reference to antibody databases, which provide a collection of sequence and structure information for antibody genes and
sequences. Exemplary antibody databases include, but are not limited to, IMGT®, the international ImMunoGeneTics information
system (imgt.cines.fr; see e.g., Lefranc et al. (2008) Briefings in Bioinformatics, 9:263-275), National Center for Biotechnology
Information (NCBI), the Kabat database and the Tomlinson's VBase database (Lefranc (2003) Nucleic Acids Res., 31:307-310;
Martin et al., Bioinformatics Tools for Antibody Engineering in Handbook of Therapeutic Antibodies, Wiley-VCH (2007), pp. 104-
107). Adatabase also can be created by a user to include any desired sequences. The database can be created such that the
sequences are inputted in a desired format (e.g., in a particular reading frame; lacking stop codons; lacking signal sequences).
The database also can be created to include sequences in addition to antibody sequences.

[0137] As used herein, "a computer-based system" refers to the hardware, software, and data storage media and methods used
to recombine germline segments. The minimum hardware of the computer-based systems provided herein include a central
processing unit (CPU), input mean, output means and data storage means. A skilled artisan can select a suitable computer-based
systems for use in the methods and systems provided herein.

[0138] As used herein, "recorded" refers to a process for storing information on computer readable medium. A skilled artisan can
readily adopt any of the presently known methods for recording information on computer readable medium to array image data.
The choice of the data storage structure can generally be based on the media and platforms chosen to access the stored
information. In addition, a variety of data processor programs and formats can be used to store the array image information on
computer readable medium. The image information can be represented in a word processing text file, formatted in commercially-
available software such as MICROSOFT Word®, graphics files or represented in the form of an ASCII file, stored in a database
application, such as DB2®, Sybase® and Oracle®. A skilled artisan can adapt any number of data processor structuring formats
(e.g., text file or database) in order to obtain computer readable medium having recorded thereon the information or instructions
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as described herein.

[0139] As used herein, "screening” refers to identification or selection of an antibody or portion thereof from a collection or
libriary of antibodies and/or portions thereof, based on determination of the activity or property of an antibody or portion thereof.
Screening can be performed in any of a variety of ways, including, for example, by assays assessing direct binding (e.g. binding
affinity) of the antibody to a target protein or by functional assays assessing modulation of an activity of a target protein.

[0140] As used herein, activity towards a target protein refers to binding specificity and/or modulation of a functional activity of a
target protein, or other measurements that reflects the activity of an antibody or portion thereof towards a target protein.

[0141] As used herein the term assessing is intended to include quantitative and qualitative determination in the sense of
obtaining an absolute value for the binding of an antibody or portion thereof with a target protein and/or modulation of an activity
of a target protein by an antibody or portion thereof, and also of obtaining an index, ratio, percentage, visual or other value
indicative of the level of the binding or activity. Assessment can be direct or indirect. For example, binding can be determined by
directly labeling of an antibody or portion thereof with a detectable label and/or by using a secondary antibody that itself is
labeled. In addition, functional activities can be determined using any of a variety of assays known to one of skill in the art, for
example, proliferation, cytotoxicity and others as described herein, and comparing the activity of the target protein in the presence
versus the absence of an antibody or portion thereof.

[0142] As used herein, a "target protein” refers to candidate proteins or peptides that are specifically recognized by an antibody
or portion thereof and/or whose activity is modulated by an antibody or protion thereof. A target protein includes any peptide or
protein that contains an epitope for antibody recognition. Target proteins include proteins involved in the etiology of a disease or
disorder by virtue of expression or activity. Exemplary target proteins are described herein.

[0143] As used herein, "Hit" refers to an antibody or portion thereof identified, recognized or selected as having an activity in a
screening assay.

[0144] As used herein, "iterative” with respect to screening means that the screening is repeated a plurality of times, such as 2,
3, 4, 5 or more times, until a "Hit" is identified whose activity is optimized or improved compared to prior iterations.

[0145] As used herein, "high-throughput" refers to a large-scale method or process that permits manipulation of large numbers
of molecules or compounds, generally tens to hundred to thousands of compounds. For example, methods of purification and
screening can be rendered high-throughput. High-throughput methods can be performed manually. Generally, however, high-
throughput methods involve automation, robotics or software.

[0146] As used herein, "structure/activity relationship (SAR)" refers to the relationship between structure and function of a
molecule. For purposes herein, structure is with reference to sequence, for example, a sequence of nucleotides encoding an
antibody. By virtue of addressing library members, the identify of each antibody by its sequence is known based on its address.
Hence, structure is known and can be correlated to a particular activity. Hence, SAR can be used to assess the affects of
changes in structure on an activity.

[0147] As used herein, "functional activity" refer to activities of a polypeptide (e.g. target protein) or portion thereof associated
with a full-length (complete) protein. Functional activities include, but are not limited to, biological activity, catalytic or enzymatic
activity, antigenicity (ability to bind to or compete with a polypeptide for binding to an anti-polypeptide antibody), immunogenicity,
ability to form multimers, the ability to specifically bind to a receptor or ligand for the polypeptide and signaling and downstream
effector functions. For purposes herein, modulation (i.e. activation or inhibition) of a functional activity of a polypeptide by an
antibody or portion thereof in the libraries herein means that a functional activity of the polypeptide is changed or altered in the
presence of the antibody compared to the absence of the antibody or portion thereof.

[0148] As used herein, "modulate” or "modulation" and other various grammatical forms thereof with reference to the effect of an
antibody or portion thereof on the functional activity of a target protein refers to increased activity such as induction or
potentiation of activity, as well as inhibition of one or more activities of the target protein. Hence, modulation can include an
increase in the activity (i.e., up-regulation or agonist activity) a decrease in activity (i.e., down-regulation or inhibition) or any other
alteration in an activity (such as a change in periodicity, frequency, duration, kinetics or other parameter). Modulation can be
context dependent and typically modulation is compared to a designated state, for example, the wildtype protein, the protein in a
constitutive state, or the protein as expressed in a designated cell type or condition. The functional activity of a target protein by
an antibody or portion thereof can be modulated by 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or more compared to the
activity of the target protein in the abasence of the antibody or portion thereof.
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[0149] As used herein, "agonist" refers to an antibody or portion thereof that modulates signal transduction or other functional
activity of a receptor by potentiating, inducing or otherwise enhancing the signal transduction activity or other functional activity of
a receptor. Agonists can modulate signal transduction or other functional activity when used alone or can alter signal transduction
or other functional activity in the presence of the natural ligand of the receptor or other receptor stimulator to enhance signaling
by the receptor compared to the ligand alone.

[0150] As used herein, "antagonist" refers to an antibody or portion thereof that modulates signal transduction or other
functional activity of a receptor by blocking or decreasing the signal transduction activity or other functional activity of a receptor

[0151] As used herein, a label is a detectable marker that can be attached or linked directly or indirectly to a molecule or
associated therewith. The detection method can be any method known in the art.

[0152] As used herein, binding activity refer to characteristics of a molecule, e.g. a polypeptide, relating to whether or not, and
how, it binds one or more binding partners. Binding activities include ability to bind the binding partner(s), the affinity with which it
binds to the binding partner (e.g. high affinity), the avidity with which it binds to the binding partner, the strength of the bond with
the binding partner and specificity for binding with the binding partner.

[0153] As used herein, "affinity" or "binding affinity” refers to the strength with which an antibody molecule or portion thereof
binds to an epitope on a target protein or antigen. Affinity is often measured by equilibrium association constant (Ka) or

equilibrium dissociation constant (Kp). Low-affinity antibody-antigen interaction is weak, and the molecules tend to dissociate

rapidly, while high affinity antibody-antigen binding is strong and the molecules remain bound for a longer amount of time. A high
antibody affinity means that the antibody specifically binds to a target protein with an equilibrium association constant (Ka) of

greater than or equal to about 109 M‘1, greater than or equal to about 107 M'1, greater than or equal to about 108 M'1, or greater
than or equal to about 109 M'1, 1010 M'1, 101 M1 or 1012 M. Antibodies also can be characterized by an equilibrium
dissociation constant (Kp), for example, 10 M, 10 M, 108 M, 107 M, 108 M, 10-19 M, 101 M or 10712 M or lower. Generally,
antibodies having a nanomolar or sub-nanomolar dissociaton constant are deemed to be high affinity antibodies. Such affinities
can be readily determined using conventional techniques, such as by equilibrium dialysis; by using the BlAcore 2000 instrument,
using general procedures outlined by the manufacturer; by radioimmunoassay using radiolabeled target antigen; or by another

method known to the skilled artisan. The affinity data can be analyzed, for example, by the method of Scatchard et al., Ann N.Y.
Acad. ScL, 51:660 (1949).

[0154] As used herein, "epitope" refers to the localized region on the surface of an antigen or protein that is recognized by an
antibody. Peptide epitopes include those that are continuous epitopes or discontinuous epitopes. An epitope is generally
determined by the three dimensional structure of a protein as opposed to the linear amino acid sequence.

[0155] As used herein, "epitope mapping" is the process of identification of the molecular determinants for antibody-antigen
recoghition.

[0156] As used herein, Basic Local Alignment Search Tool (BLAST) is a search algorithm developed by Altschul et al. (1990) to
separately search protein or DNA databases, for example, based on sequence identity. For example, blastn is a program that
compares a nucleotide query sequence against a nucleotide sequence database (e.g. GenBank). BlastP is a program that
compares an amino acid query sequence against a protein sequence database.

[0157] As used herein, a BLAST bit score is a value calculated from the number of gaps and substitutions associated with each
aligned sequence. The higher the score, the more significant the alignment.

[0158] As used herein, a human protein is one encoded by a nucleic acid molecule, such as DNA, present in the genome of a
human, including all allelic variants and conservative variations thereof. A variant or modification of a protein is a human protein if
the modification is based on the wildtype or prominent sequence of a human protein.

[0159] As used herein, "naturally occurring amino acids" refer to the 20 L-amino acids that occur in polypeptides. The residues
are those 20 a-amino acids found in nature which are incorporated into protein by the specific recognition of the charged tRNA

molecule with its cognate mRNA codon in humans.

[0160] As used herein, non-naturally occurring amino acids refer to amino acids that are not genetically encoded. For example, a
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non-natural amino acid is an organic compound that has a structure similar to a natural amino acid but has been modified
structurally to mimic the structure and reactivity of a natural amino acid. Non-naturally occurring amino acids thus include, for
example, amino acids or analogs of amino acids other than the 20 naturally-occurring amino acids and include, but are not limited
to, the D-isostereomers of amino acids. Exemplary non-natural amino acids are known to those of skill in the art.

[0161] As used herein, nucleic acids include DNA, RNA and analogs thereof, including peptide nucleic acids (PNA) and mixtures
thereof. Nucleic acids can be single or double-stranded. When referring to probes or primers, which are optionally labeled, such
as with a detectable label, such as a fluorescent or radiolabel, single-stranded molecules are contemplated. Such molecules are
typically of a length such that their target is statistically unique or of low copy number (typically less than 5, generally less than 3)
for probing or priming a library. Generally a probe or primer contains at least 14, 16 or 30 contiguous nucleotides of sequence
complementary to or identical to a gene of interest. Probes and primers can be 10, 20, 30, 50, 100 or more nucleic acids long.

[0162] As used herein, a peptide refers to a polypeptide that is from 2 to 40 amino acids in length.

[0163] As used herein, the amino acids which occur in the various sequences of amino acids provided herein are identified
according to their known, three-letter or one-letter abbreviations (Table 1). The nucleotides which occur in the various nucleic
acid fragments are designated with the standard single letter designations used routinely in the art.

[0164] As used herein, an "amino acid" is an organic compound containing an amino group and a carboxylic acid group. A
polypeptide contains two or more amino acids. For purposes herein, amino acids include the twenty naturally-occurring amino
acids, non-natural amino acids and amino acid analogs (i.e., amino acids wherein the a-carbon has a side chain).

[0165] As used herein, "amino acid residue" refers to an amino acid formed upon chemical digestion (hydrolysis) of a
polypeptide at its peptide linkages. The amino acid residues described herein are presumed to be in the "L" isomeric form.
Residues in the "D" isomeric form, which are so designated, can be substituted for any L-amino acid residue as long as the
desired functional property is retained by the polypeptide. NHy refers to the free amino group present at the amino terminus of a
polypeptide. COOH refers to the free carboxy group present at the carboxyl terminus of a polypeptide. In keeping with standard
polypeptide nomenclature described inJ. Biol. Chem., 243: 3557-3559 (1968), and adopted 37 C.F.R. §§ 1.821-1.822,
abbreviations for amino acid residues are shown in Table 1:

Table 1 - Table of Correspondence

SYMBOL

1-Letter 3-Letter AMINO ACID
Y Tyr Tyrosine
G Gly Glycine
F Phe Phenylalanine
M Met Methionine
A Ala Alanine
S Ser Serine

| lle Isoleucine

L Leu Leucine
T Thr Threonine
\Y Val Valine
P Pro Proline
K Lys Lvsine
H His Histidine
Q GIn Glutamine
E Glu Glutamic acid
4 Glx Glu and/or GIn
w Trp Tryptophan
R Arg Arginine
D Asp Aspartic acid
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SYMBOL
1-Letter 3-Letter AMINO ACID
N Asn Asparagine
B Asx Asn and/or Asp
C Cys Cysteine
X Xaa Unknown or other

[0166] It should be noted that all amino acid residue sequences represented herein by formulae have a left to right orientation in
the conventional direction of amino-terminus to carboxyl-terminus. In addition, the phrase "amino acid residue" is broadly defined
to include the amino acids listed in the Table of Correspondence (Table 1 ) and modified and unusual amino acids, such as those
referred to in 37 C.F.R. §§ 1.821-1.822. Furthermore, it should be noted that a dash at the beginning or end of an amino acid
residue sequence indicates a peptide bond to a further sequence of one or more amino acid residues, to an amino-terminal
group such as NHo or to a carboxyl-terminal group such as COOH. The abbreviations for any protective groups, amino acids and

other compounds, are, unless indicated otherwise, in accord with their common usage, recognized abbreviations, or the IUPAC-
IUB Commission on Biochemical Nomenclature (see, (1972) Biochem. 11:1726). Each naturally occurring L-amino acid is
identified by the standard three letter code (or single letter code) or the standard three letter code (or single letter code) with the
prefix "L-"; the prefix "D-" indicates that the stereocisomeric form of the amino acid is D.

[0167] As used herein, an isokinetic mixture is one in which the molar ratios of amino acids has been adjusted based on their
reported reaction rates (see, e.g., Ostresh et al., (1994) Biopolymers 34:1681).

[0168] As used herein, modification is in reference to modification of a sequence of amino acids of a polypeptide or a sequence
of nucleotides in a nucleic acid molecule and includes deletions, insertions, and replacements of amino acids and nucleotides,
respectively. Methods of modifying a polypeptide are routine to those of skill in the art, such as by using recombinants DNA
methodologies.

[0169] As used herein, suitable conservative substitutions of amino acids are known to those of skill in this art and can be made
generally without altering the biological activity of the resulting molecule. Those of skill in this art recognize that, in general, single
amino acid substitutions in non-essential regions of a polypeptide do not substantially alter biological activity (see, e.g., Watson et
al. Molecular Biology of the Gene, 4th Edition, 1987, The Benjamin/Cummings Pub. co., p.224). Such substitutions can be made
in accordance with those set forth in TABLE 2 as follows:

TABLE 2
Original residue Exemplary conservative substitution

Ala (A) Gly; Ser

Arg (R) Lys

Asn(N) Gln; His

Cys (C) Ser

Gln(Q) Asn

Glu (E) Asp

Gly (G) Ala; Pro

His (H) Asn; Gln
lle (1) Ley; Val

Leu(L) lle; Val

Lys (K) Arg; GIn; Glu

Met (M) Leu; Tyr; lle

Phe (F) Met; Leu; Tyr

Ser (S) Thr

Thr (T) Ser

Trp (W) Tyr
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Original residue Exemplary conservative substitution
Tyr (Y) Trp; Phe
Val (V) lle; Leu

Other substitutions also are permissible and can be determined empirically or in accord with known conservative substitutions.

[0170] As used herein, a DNA construct is a single or double stranded, linear or circular DNA molecule that contains segments of
DNA combined and juxtaposed in a manner not found in nature. DNA constructs exist as a result of human manipulation, and
include clones and other copies of manipulated molecules.

[0171] As used herein, a DNA segment is a portion of a larger DNA molecule having specified attributes. For example, a DNA
segment encoding a specified polypeptide is a portion of a longer DNA molecule, such as a plasmid or plasmid fragment, which,
when read from the 5' to 3' direction , encodes the sequence of amino acids of the specified polypeptide.

[0172] As used herein, the term "nucleic acid" refers to single-stranded and/or double-stranded polynucleotides such as
deoxyribonucleic acid (DNA), and ribonucleic acid (RNA) as well as analogs or derivatives of either RNA or DNA. Also included in
the term "nucleic acid" are analogs of nucleic acids such as peptide nucleic acid (PNA), phosphorothioate DNA, and other such
analogs and derivatives or combinations thereof. Nucleic acid can refer to polynucleotides such as deoxyribonucleic acid (DNA)
and ribonucleic acid (RNA). The term also includes, as equivalents, derivatives, variants and analogs of either RNA or DNA made
from nucleotide analogs, single (sense or antisense) and double-stranded polynucleotides. Deoxyribonucleotides include
deoxyadenosine, deoxycytidine, deoxyguanosine and deoxythymidine. For RNA, the uracil base is uridine.

[0173] As used herein, "nucleic acid molecule encoding” refers to a nucleic acid molecule which directs the expression of a
specific protein or peptide. The nucleic acid sequences include both the DNA strand sequence that is transcribed into RNA and
the RNA sequence that is translated into protein or peptide. The nucleic acid molecule includes both the full length nucleic acid
sequences as well as non-full length sequences derived from the full length mature polypeptide, such as for example a full length
polypeptide lacking a precursor sequence. For purposes herein, a nucleic acid sequence also includes the degenerate codons of
the native sequence or sequences which can be introduced to provide codon preference in a specific host.

[0174] As used herein, the term "polynuclectide" refers to an oligomer or polymer containing at least two linked nucleotides or
nucleotide derivatives, including a deoxyribonucleic acid (DNA), a ribonucleic acid (RNA), and a DNA or RNA derivative
containing, for example, a nucleotide analog or a "backbone" bond other than a phosphodiester bond, for example, a
phosphotriester bond, a phosphoramidate bond, a phophorothioate bond, a thioester bond, or a peptide bond (peptide nucleic
acid). The term "oligonucleotide" also is used herein essentially synonymously with "polynucleotide," although those in the art
recognize that oligonucleotides, for example, PCR primers, generally are less than about fifty to one hundred nucleotides in
length.

[0175] Polynucleotides can include nucleotide analogs, including, for example, mass modified nucleotides, which allow for mass
differentiation of polynucleotides; nucleotides containing a detectable label such as a fluorescent, radioactive, luminescent or
chemiluminescent label, which allow for detection of a polynucleotide; or nucleotides containing a reactive group such as biotin or
a thiol group, which facilitates immobilization of a polynucleotide to a solid support. A polynucleotide also can contain one or more
backbone bonds that are selectively cleavable, for example, chemically, enzymatically or photolytically. For example, a
polynucleotide can include one or more deoxyribonucleotides, followed by one or more ribonucleotides, which can be followed by
one or more deoxyribonucleotides, such a sequence being cleavable at the ribonucleotide sequence by base hydrolysis. A
polynucleotide also can contain one or more bonds that are relatively resistant to cleavage, for example, a chimeric
oligonucleotide primer, which can include nucleotides linked by peptide nucleic acid bonds and at least one nucleotide at the 3'
end, which is linked by a phosphodiester bond or other suitable bond, and is capable of being extended by a polymerase. Peptide
nucleic acid sequences can be prepared using well-known methods (see, for example, Weiler et al. Nucleic acids Res. 25: 2792-
2799 (1997)).

[0176] As used herein, "similarity" between two proteins or nucleic acids refers to the relatedness between the sequence of
amino acids of the proteins or the nucleotide sequences of the nucleic acids. Similarity can be based on the degree of identity
and/or homology of sequences of residues and the residues contained therein. Methods for assessing the degree of similarity
between proteins or nucleic acids are known to those of skill in the art. For example, in one method of assessing sequence
similarity, two amino acid or nucleotide sequences are aligned in a manner that yields a maximal level of identity between the
sequences. "ldentity" refers to the extent to which the amino acid or nucleotide sequences are invariant. Alignment of amino acid
sequences, and to some extent nucleotide sequences, also can take into account conservative differences and/or frequent
substitutions in amino acids (or nucleotides). Conservative differences are those that preserve the physico-chemical properties of
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the residues involved. Alignments can be global (alignment of the compared sequences over the entire length of the sequences
and including all residues) or local (the alignment of a portion of the sequences that includes only the most similar region or
regions).

[0177] ‘ldentity" per se has an art-recognized meaning and can be calculated using published techniques. (See, e.g.:
Computational Molecular Biology, Lesk, AM., ed., Oxford University Press, New York, 1988 ; Biocomputing: Informatics and
Genome Projects, Smith, D.W., ed., Academic Press, New York, 1993 ; Computer Analysis of Sequence Data, Part |, Griffin, A M.,
and Griffin, HG., eds., Humana Press, New Jersey, 1994; Sequences Analysis in Molecular Biology, von Heinje, G., Academic
Press, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991 ). While
there exists a number of methods to measure identity between two polynucleotide or polypeptides, the term "identity" is well known
to skilled artisans (Carillo, H. & Lipton, D., SIAM J Applied Math 48:1073 (1988)).

[0178] As used herein, homologous (with respect to nucleic acid and/or amino acid sequences) means about greater than or
equal to 25% sequence homology, typically greater than or equal to 25%, 40%, 50%, 60%, 70%, 80%, 85%, 90% or 95%
sequence homology; the precise percentage can be specified if necessary. For purposes herein the terms "homology" and
"identity" are often used interchangeably, unless otherwise indicated. In general, for determination of the percentage homology or
identity, sequences are aligned so that the highest order match is obtained (see, e.g.: Compulational Molecular Biology, Lesk,
AM.,, ed., Oxford University Press, New York, 1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic
Press, New York, 1993; Computer Analysis of Sequence Data, Part |, Griffin, AM., and Griffin, HG., eds., Humana Press, New
Jersey, 1994 ; Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987 ; and Sequence Analysts Primer,
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991 ; Carillo et al. (1988) SIAM J Applied Math 48:1073). By
sequence homology, the number of conserved amino acids is determined by standard alignment algorithms programs, and can
be used with default gap penalties established by each supplier. Substantially homologous nucleic acid molecules hybridize
typically at moderate stringency or at high stringency all along the length of the nucleic acid of interest. Also contemplated are
nucleic acid molecules that contain degenerate codons in place of codons in the hybridizing nucleic acid molecule.

[0179] Whether any two molecules have nucleotide sequences or amino acid sequences that are at least 60%, 70%, 80%, 85%,
90%, 95%, 96%, 97%, 98% or 99% "identical" or "homologous" can be determined using known computer algorithms such as the
"FASTA" program, using for example, the default parameters as in Pearson et al. (1988) Proc. Natl. Acad. Sci. USA 85:2444
(other programs include the GCG program package (Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984)), BLASTP,
BLASTN, FASTA ( Atschul, S.F,, et al., J Molec Biol 215:403 (1990)); Guide to Huge Computers, Martin J. Bishop, ed., Academic
Press, San Diego, 1994, and Carillo et al. (1988) SIAM J Applied Math 48:1073). For example, the BLAST function of the National
Center for Biotechnology Information database can be used to determine identity. Other commercially or publicly available
programs include, DNAStar "MegAlign" program (Madison, WI) and the University of Wisconsin Genetics Computer Group (UWG)
"Gap" program (Madison WI). Percent homology or identity of proteins and/or nucleic acid molecules can be determined, for
example, by comparing sequence information using a GAP computer program (e.g., Needleman et al. (1970) J. Mol. Biol. 48:443,
as revised by Smith and Waterman ((1981) Adv. Appl. Math. 2:482 ). Briefly, the GAP program defines similarity as the number of
aligned symbols (i.e., nucleotides or amino acids), which are similar, divided by the total number of symbols in the shorter of the
two sequences. Default parameters for the GAP program can include: (1) a unary comparison matrix (containing a value of 1 for
identities and 0 for non-identities) and the weighted comparison matrix of Gribskov et al. (1986) Nucl. Acids Res. 14:6745, as
described by Schwartz and Dayhoff, eds., ATLAS OF PROTEIN SEQUENCE AND STRUCTURE, National Biomedical Research
Foundation, pp. 353-358 (1979); (2) a penalty of 3.0 for each gap and an additional 0.10 penalty for each symbol in each gap;
and (3) no penalty for end gaps.

[0180] Therefore, as used herein, the term "identity" or "homology" represents a comparison between a test and a reference
polypeptide or polynucleotide. As used herein, the term at least "90% identical to" refers to percent identities from 90 to 99.99
relative to the reference nucleic acid or amino acid sequence of the polypeptide. Identity at a level of 90% or more is indicative of
the fact that, assuming for exemplification purposes a test and reference polypeptide length of 100 amino acids are compared. No
more than 10% (i.e., 10 out of 100) of the amino acids in the test polypeptide differs from that of the reference polypeptide.
Similar comparisons can be made between test and reference polynucleotides. Such differences can be represented as point
mutations randomly distributed over the entire length of a polypeptide or they can be clustered in one or more locations of varying
length up to the maximum allowable, e.g. 10/100 amino acid difference (approximately 90% identity). Differences are defined as
nucleic acid or amino acid substitutions, insertions or deletions. At the level of homologies or identities above about 85-90%, the
result should be independent of the program and gap parameters set; such high levels of identity can be assessed readily, often
by manual alignment without relying on software.

[0181] As used herein, a polypeptide containing a specified percentage of amino acids set forth in a reference polypeptide refers
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to the proportion of contiguous identical amino acids shared between a polypeptide and a reference polypeptide. For example, an
isoform that contains 70% of the amino acids set forth in a reference polypeptide having a sequence of amino acids set forth in
SEQ ID NO:XX, which recites 147 amino acids, means that the reference polypeptide contains at least 103 contiguous amino
acids set forth in the amino acid sequence of SEQ ID NO:XX

[0182] As used herein, an aligned sequence refers to the use of homology (similarity and/or identity) to align corresponding
positions in a sequence of nucleotides or amino acids. Typically, two or more sequences that are related by 50% or more identity
are aligned. An aligned set of sequences refers to 2 or more sequences that are aligned at corresponding positions and can
include aligning sequences derived from RNAs, such as ESTs and other cDNAs, aligned with genomic DNA sequence.

[0183] As used herein, "primer" refers to a nucleic acid molecule that can act as a point of initiation of template-directed DNA
synthesis under appropriate conditions (e.g., in the presence of four different nucleoside triphosphates and a polymerization
agent, such as DNA polymerase, RNA polymerase or reverse transcriptase) in an appropriate buffer and at a suitable
temperature. It will be appreciated that a certain nucleic acid molecules can serve as a "probe" and as a "primer." A primer,
however, has a 3' hydroxyl group for extension. A primer can be used in a variety of methods, including, for example, polymerase
chain reaction (PCR), reverse-transcriptase (RT)-PCR, RNA PCR, LCR, multiplex PCR, panhandle PCR, capture PCR, expression
PCR, 3' and 5' RACE, in situ PCR, ligation-mediated PCR and other amplification protocols.

[0184] As used herein, "primer pair" refers to a set of primers that includes a 5' (upstream) primer that hybridizes with the 5' end
of a sequence to be amplified (e.g. by PCR) and a 3' (downstream) primer that hybridizes with the complement of the 3' end of the
sequence to be amplified.

[0185] As used herein, "specifically hybridizes" refers to annealing, by complementary base-pairing, of a nucleic acid molecule
(e.g. an oligonucleotide) to a target nucleic acid molecule. Those of skill in the art are familiar with in vitro and in vivo parameters
that affect specific hybridization, such as length and composition of the particular molecule. Parameters particularly relevant to in
vitro hybridization further include annealing and washing temperature, buffer composition and salt concentration. Exemplary
washing conditions for removing non-specifically bound nucleic acid molecules at high stringency are 0.1 x SSPE, 0.1% SDS,
65°C, and at medium stringency are 0.2 x SSPE, 0.1% SDS, 50°C. Equivalent stringency conditions are known in the art. The
skilled person can readily adjust these parameters to achieve specific hybridization of a nucleic acid molecule to a target nucleic
acid molecule appropriate for a particular application.

[0186] As used herein, substantially identical to a product means sufficiently similar so that the property of interest is sufficiently
unchanged so that the substantially identical product can be used in place of the product.

[0187] As used herein, it also is understood that the terms "substantially identical" or "similar" varies with the context as
understood by those skilled in the relevant art.

[0188] As used herein, an allelic variant or allelic variation references any of two or more alternative forms of a gene occupying
the same chromosomal locus. Allelic variation arises naturally through mutation, and can result in phenotypic polymorphism within
populations. Gene mutations can be silent (no change in the encoded polypeptide) or can encode polypeptides having altered
amino acid sequence. The term "allelic variant”" also is used herein to denote a protein encoded by an allelic variant of a gene.
Typically the reference form of the gene encodes a wildtype form and/or predominant form of a polypeptide from a population or
single reference member of a species. Typically, allelic variants, which include variants between and among species typically have
at least 80%, 90% or greater amino acid identity with a wildtype and/or predominant form from the same species; the degree of
identity depends upon the gene and whether comparison is interspecies or intraspecies. Generally, intraspecies allelic variants
have at least about 80%, 85%, 90% or 95% identity or greater with a wildtype and/or predominant form, including 96%, 97%, 98%,
99% or greater identity with a wildtype and/or predominant form of a polypeptide. Reference to an allelic variant herein generally
refers to variations n proteins among members of the same species.

[0189] As used herein, "allele," which is used interchangeably herein with "allelic variant" refers to alternative forms of a gene or
portions thereof. Alleles occupy the same locus or position on homologous chromosomes. When a subject has two identical
alleles of a gene, the subject is said to be homozygous for that gene or allele. When a subject has two different alleles of a gene,
the subject is said to be heterorygous for the gene. Alleles of a specific gene can differ from each other in a single nucleotide or
several nucleotides, and can include substitutions, deletions and insertions of nucleotides. An allele of a gene also can be a form
of a gene containing a mutation.

[0190] As used herein, species variants refer to variants in polypeptides among different species, including different mammalian
species, such as mouse and human.
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[0191] As used herein, a splice variant refers to a variant produced by differential processing of a primary transcript of genomic
DNA that results in more than one type of mRNA.

[0192] As used herein, the term promoter means a portion of a gene containing DNA sequences that provide for the binding of
RNA polymerase and initiation of transcription. Promoter sequences are commonly, but not always, found in the 5' non-coding
region of genes.

[0193] As used herein, isolated or purified polypeptide or protein or biologically-active portion thereof is substantially free of
cellular material or other contaminating proteins from the cell or tissue from which the protein is derived, or substantially free from
chemical precursors or other chemicals when chemically synthesized. Preparations can be determined to be substantially free if
they appear free of readily detectable impurities as determined by standard methods of analysis, such as thin layer
chromatography (TLC), gel electrophoresis and high performance liquid chromatography (HPLC), used by those of skill in the art
to assess such purity, or sufficiently pure such that further purification does not detectably alter the physical and chemical
properties, such as enzymatic and biological activities, of the substance. Methods for purification of the compounds to produce
substantially chemically pure compounds are known to those of skill in the art. A substantially chemically pure compound,
however, can be a mixture of stereoisomers. In such instances, further purification might increase the specific activity of the
compound.

[0194] The term substantially free of cellular material includes preparations of proteins in which the protein is separated from
cellular components of the cells from which it is isolated or recombinantly-produced. In one embodiment, the term substantially
free of cellular material includes preparations of protease proteins having less that about 30% (by dry weight) of non-protease
proteins (also referred to herein as a contaminating protein), generally less than about 20% of non-protease proteins or 10% of
non-protease proteins or less that about 5% of non-protease proteins. When the protease protein or active portion thereof is
recombinantly produced, it also is substantially free of culture medium, i.e., culture medium represents less than about or at 20%,
10% or 5% of the volume of the protease protein preparation.

[0195] As used herein, the term substantially free of chemical precursors or other chemicals includes preparations of protease
proteins in which the protein is separated from chemical precursors or other chemicals that are involved in the synthesis of the
protein. The termincludes preparations of protease proteins having less than about 30% (by dry weight) 20%, 10%, 5% or less of
chemical precursors or non-protease chemicals or components.

[0196] As used herein, synthetic, with reference to, for example, a synthetic nucleic acid molecule or a synthetic gene or a
synthetic peptide refers to a nucleic acid molecule or polypeptide molecule that is produced by recombinant methods and/or by
chemical synthesis methods.

[0197] As used herein, production by recombinant means by using recombinant DNA methods means the use of the well known
methods of molecular biology for expressing proteins encoded by cloned DNA.

[0198] As used herein, vector (or plasmid) refers to discrete elements that are used to introduce a heterologous nucleic acid into
cells for either expression or replication thereof. The vectors typically remain episomal, but can be designed to effect integration
of a gene or portion thereof into a chromosome of the genome. Also contemplated are vectors that are artificial chromosomes,
such as yeast artificial chromosomes and mammalian artificial chromosomes. Selection and use of such vehicles are well known to
those of skill in the art.

[0199] As used herein, an expression vector includes vectors capable of expressing DNA that is operatively linked with regulatory
sequences, such as promoter regions, that are capable of effecting expression of such DNA fragments. Such additional segments
can include promoter and terminator sequences, and optionally can include one or more origins of replication, one or more
selectable markers, an enlhancer, a polyadenylation signal, and the like. Expression vectors are generally derived from plasmid
or viral DNA, or can contain elements of both. Thus, an expression vector refers to a recombinant DNA or RNA construct, such as
a plasmid, a phage, recombinant virus or other vector that, upon introduction into an appropriate host cell, results in expression of
the cloned DNA. Appropriate expression vectors are well known to those of skill in the art and include those that are replicable in
eukaryotic cells and/or prokaryotic cells and those that remain episomal or those which integrate into the host cell genome.

[0200] As used herein, vector also includes "virus vectors" or "viral vectors." Viral vectors are engineered viruses that are
operatively linked to exogenous genes to transfer (as vehicles or shuttles) the exogenous genes into cells.
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[0201] As used herein, operably or operatively linked when referring to DNA segments means that the segments are arranged so
that they function in concert for their intended purposes, e.g., transcription initiates in the promoter and proceeds through the
coding segment to the terminator.

[0202] As used herein, biological sample refers to any sample obtained from a living or viral source and includes any cell type or
tissue of a subject from which nucleic acid or protein or other macromolecule can be obtained. Biological samples include, but are
not limited to, body fluids, such as blood, plasma, serum, cerebrospinal fluid, synovial fluid, urine and sweat, tissue and organ
samples from animals and plants. Also included are soil and water samples and other environmental samples, viruses, bacteria,
fungi, algae, protozoa and components thereof. Hence bacterial and viral and other contamination of food products and
environments can be assessed. The methods herein are practiced using biological samples and in some embodiments, such as
for profiling, also can be used for testing any sample.

[0203] As used herein, macromolecule refers to any molecule having a molecular weight from the hundreds up to the millions.
Macromolecules include peptides, proteins, nucleotides, nucleic acids, and other such molecules that are generally synthesized
by biological organisms, but can be prepared synthetically or using recombinant molecular biology methods.

[0204] As used herein, the term "biopolymer" is a biological molecule, including macromolecules, composed of two or more
monomeric subunits, or derivatives thereof, which are linked by a bond or a macromolecule. A biopolymer can be, for example, a
polynucleotide, a polypeptide, a carbohydrate, or a lipid, or derivatives or combinations thereof, for example, a nucleic acid
molecule containing a peptide nucleic acid portion or a glycoprotein, respectively. Biopolymers include, but are not limited to,
nucleic acids, proteins, polysaccharides, lipids and other macromolecules. Nucleic acids include DNA, RNA, and fragments
thereof. Nucleic acids can be derived from genomic DNA, RNA, mitochondrial nucleic acid, chloroplast nucleic acid and other
organelles with separate genetic material.

[0205] As used herein, a biomolecule is any compound found in nature, or derivatives thereof. Biomolecules include, but are not
limited to: oligonucleotides, oligonucleosides, proteins, peptides, amino acids, peptide nucleic acids (PNAs), oligosaccharides and
monosaccharides.

[0206] As used herein, a biological particle refers to a virus, such as a viral vector or viral capsid with or without packaged
nucleic acid, phage, including a phage vector or phage capsid, with or without encapsulated nucleic acid, a single cell, including
eukaryotic and prokaryotic cells or fragments thereof, a liposome or micellar agent or other packaging particle, and other such
biological materials.

[0207] As used herein, a composition refers to any mixture. It can be a solution, a suspension, liquid, powder, a paste, aqueous,
non-aqueous or any combination thereof.

[0208] As used herein, a combination refers to any association between or among two or more items. The combination can be
two or more separate items, such as two compositions or two collections, can be a mixture thereof, such as a single mixture of the
two or more items, or any variation thereof.

[0209] As used herein, kit refers to a packaged combination, optionally including instructions and/or reagents for their use.

[0210] As used herein, fluid refers to any composition that can flow. Fluids thus encompass compositions that are in the form of
semi-solids, pastes, solutions, aqueous mixtures, gels, lotions, creams and other such compositions.

[0211] As used herein, antigenic means that a polypeptide induce an immune response. Highly antigenic polypeptides are those
that reproducibly and predictably induce an immune response.

[0212] As used herein, a pharmaceutical effect or therapeutic effect refers to an effect observed upon administration of an agent
intended for treatment of a disease or disorder or for amelioration of the symptoms thereof.

[0213] As used herein, "disease or disorder” refers to a pathological condition in an organism resulting from cause or condition
including, but not limited to, infections, acquired conditions, genetic conditions, and characterized by identifiable symptoms.
Diseases and disorders of interest herein are those involving a specific target protein including those mediated by a target protein
and those in which a target protein plays a role in the etiology or pathology. Exemplary target proteins and associated diseases
and disorders are described elsewhere herein.

[0214] As used herein, "treating" a subject with a disease or condition means that the subject's symptoms are partially or totally
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alleviated, or remain static following treatment. Hence treatment encompasses prophylaxis, therapy and/or cure. Prophylaxis
refers to prevention of a potential disease and/or a prevention of worsening of symptoms or progression of a disease. Treatment
also encompasses any pharmaceutical use of a modified interferon and compositions provided herein.

[0215] As used herein, a therapeutic agent, therapeutic regimen, radioprotectant, or chemotherapeutic mean conventional drugs
and drug therapies, including vaccines, which are known to those skilled in the art. Radiotherapeutic agents are well known in the
art.

[0216] As used herein, treatment means any manner in which the symptoms of a condition, disorder or disease or other
indication, are ameliorated or otherwise beneficially altered.

[0217] As used herein therapeutic effect means an effect resulting from treatment of a subject that alters, typically improves or
ameliorates the symptoms of a disease or condition or that cures a disease or condition. A therapeutically effective amount refers
to the amount of a composition, molecule or compound which results in a therapeutic effect following administration to a subject.

[0218] As used herein, the term "subject" refers to an animal, including a mammal, such as a human being.
[0219] As used herein, a patient refers to a human subject.

[0220] As used herein, amelioration of the symptoms of a particular disease or disorder by a treatment, such as by
administration of a pharmaceutical composition or other therapeutic, refers to any lessening, whether permanent or temporary,
lasting or transient, of the symptoms that can be attributed to or associated with administration of the composition or therapeutic.

[0221] As used herein, prevention or prophylaxis refers to methods in which the risk of developing disease or condition is
reduced.

[0222] As used herein, an effective amount is the quantity of a therapeutic agent necessary for preventing, curing, ameliorating,
arresting or partially arresting a symptom of a disease or disorder.

[0223] As used herein, administration refers to any method in which an antibody or protion thereof is contacted with its target
protein. Adminstration can be effected /n vivo or ex vivo or in vitro. For example, for ex vivo administration a body fluid, such as
blood, is removed from a subject and contacted outside the body with the antibody or portion thereof. For in vivo administration,
the antibody or portion thereof can be introduced into the body, such as by local, topical, systemic and/or other route of
introduction. /n vitro administration encompasses methods, such as cell culture methods.

[0224] As used herein, unit dose form refers to physically discrete units suitable for human and animal subjects and packaged
individually as is known in the art.

[0225] As used herein, a single dosage formulation refers to a formulation for direct administration.

[0226] As used herein, an "article of manufacture” is a product that is made and sold. As used throughout this application, the
term is intended to encompass compiled germline antibodies or antibodies obtained therefrom contained in articles of packaging.

[0227] As used herein, fluid refers to any composition that can flow. Fluids thus encompass compositions that are in the form of
semi-solids, pastes, solutions, aqueous mixtures, gels, lotions, creams and other such compositions.

[0228] As used herein, animal includes any animal, such as, but are not limited to primates including humans, gorillas and
monkeys; rodents, such as mice and rats; fowl, such as chickens; ruminants, such as goats, cows, deer, sheep; ovine, such as
pigs and other animals. Non-human animals exclude humans as the contemplated animal. The Germline segments, and resulting
antibodies, provided herein are from any source, animal, plant, prokaryotic and fungal. Most germline segments, and resulting
antibodies, are of animal origin, including mammalian origin.

[0229] As used herein, a control refers to a sample that is substantially identical to the test sample, except that it is not treated
with a test parameter, or, if it is a sample plasma sample, it can be from a normal volunteer not affected with the condition of
interest. A control also can be an internal control.

[0230] As used herein, the singular forms "a," "an" and "the" include plural referents unless the context clearly dictates
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otherwise. Thus, for example, reference to a compound, comprising "an extracellular domain" includes compounds with one or a
plurality of extracellular domains.

[0231] As used herein, ranges and amounts can be expressed as "about" a particular value or range. About also includes the
exact amount. Hence "about 5 bases" means "about 5 bases" and also "5 bases."

[0232] As used herein, "optional" or "optionally" means that the subsequently described event or circumstance does or does not
occur, and that the description includes instances where said event or circumstance occurs and instances where it does not. For
example, an optionally substituted group means that the group is unsubstituted or is substituted.

[0233] As used herein, the abbreviations for any protective groups, amino acids and other compounds, are, unless indicated
otherwise, in accord with their common usage, recognized abbreviations, or the IUPAC-IUB Commission on Biochemical
Nomenclature (see, (1972) Biochem. 11:1726).

B. OVERVIEW

[0234] Provided are methods for generating combinatorial libraries (i.e. collections) of functional antibodies, and the resulting
libraries. The collections or libraries provided are addressable, where antibodies within each address have the same sequence,
are known a priori, and are different from the antibodies at each other address in the collection. The collections can be provided
as physical arrays or the members can be otherwise identified so that they can be sorted. The arrayed collections of antibodies
can represent the complete repertoire of combined germline portions, a selected portion thereof, or collections of modified forms
thereof. The members of the libraries are individually designed and addressed. Because of this, the libraries are highly diverse,
permitting creation of libraries with far fewer members than other libraries, but having higher diversity. The libraries provided

herein contain as few as 102 members and typically contain about or 103, 104, 2 X 104, 3x 104, 4 x 104, 5x 104, 6 x 104, 7 x1 04,

8 x 104, 9 x 104, 10° and more unique members, including about or 106, 107, 108, 109 and more unique members.

[0235] The collections of antibodies are addressable, such as in arrays or other addressable format, such that each member is
identifiable and each locus has antibodies that are the same or that have the same binding specificity at each locus. The locus
can be a physical locus or can be otherwise identifiable and sortable, such as an RF tag, attachment to label with a bar code ,
attachment to a chemical tag, in manners described for chemical libraries.

[0236] In contrast, other antibody libraries are produced such that they contain mixtures of antibodies at a locus, or contain
unidentified members of libraries. Exemplary of such libraries are those described in any of the following: European Patent
Application Nos. EP0368684 and EP89311731; International Published Patent Application Nos. W092/001047, WO 02/38756,
WO 97/08320, WO 2005/023993, WO 07/137616 and WO 2007/054816; United States Patent Nos. US 6,593,081 and US
6,989,250; United States Published Patent Application No. US 2002/0102613, US 2003/153038, US 2003/0022240, US
2005/0119455, US 2005/0079574 and US 2006/0234302; and Orlandi et al. (1989) Proc Natl. Acad. Sci. U.S.A., 86:3833-3837;
Ward et al. (1989) Nature, 341:544-546; Huse et al. (1989) Science. 246:1275-1281; Burton et al. (1991) Proc. Natl. Acad. Sci.,
U.S.A., 88:10134-10137; Marks et al. (1991) J Mol Biol, 222:581-591; Hoogenboom et al. (1991) J Mol Biol, 227:381-388; Nissim
et al. (1994) EMBO J, 13:692-698; Barbas et al. (1992) Proc. Natl. Acad. Sci., U.S.A., 89:4457-4461; Akamatsu et al. (1993) J.
Immunol., 151:4651-1659; Griffiths et al. (1994) EMBO J. 13:3245-3260; Fellouse (2004) PNAS, 101:12467-12472; Persson et al,
(20086) J. Mol. Biol. 357:607-620; Knappik et al. (2000) J. Mol. Biol. 296:57-86; Rothe et at (2008) J. Mol. Biol. 376:1182-1200;
Mondon et al. (2008) Frontiers in Bioscience, 13:1117-1129; and Behar, | (2007) Expert Opin. Biol. Ther., 7:763-779.

[0237] Although many of these libraries contain large numbers of members (e.g. 108-1010 members), there is no mechanism to
ensure that all members are functional, nor to maximize diversity nor to represent the complete repertoire of germline sequences
or a selected portion thereof. Thus, the composition and diversity of the library is not optimal. For example, many existing libraries
are developed by PCR amplification of germline sequences. PCR ampilification introduces errors into the resulting amplified
products. In addition, in some methods hybrid primers are used to facilitate recombination of individual V(D)J segments. This can
result in recombination events that are "out-of-frame" resulting in non-functional members. Also, in practicing such methods,
members either are pooled (such as in a tube or via phage display) and screened together for binding to a target substrate or are
introduced into host cells as mixtures and then colonies are individually picked and grown. Upon identification of a positive
interaction or other selected events, any "Hits" must be further characterized in order to be identified.

[0238] The combinatorial addressable libraries of antibodies provided herein do not share these problems. Each member of the
collection is addressed, such that each member occupies a unique locus, for example, a spatial array or other array or other
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identifiable address (e.g., presentation in well-plates; being bound to a support or chip, bar-coded, color-coded, RF-tag labeled
support or other such addressable format). Displaying members on an address is facilitated because each member is individually
generated, and thus the sequence of each member is known. Display of the members can be achieved on any desired format,
which permits screening the members not only for binding but also for function. The "Hits" can be quickly identified coincident with
the screening results. Hence, structure/activity relationships (SAR) between members of the collections can be performed to
identify similarities in characteristics or sequences between and among identified "Hits". Pharmacokinetics and dose-responses
also are available on screening or immediately following "Hit" identification. Further optimization of "Hits" can be performed such
as by mutagenesis and iterative screening. Accordingly, the methods provided herein for generating addressable combinatorial
antibody collections and the resulting collections offer a robust alternative to identification of antibodies with desired specificities
and/or activities, for example, for use as therapeutic antibodies.

1. Methods of Generating Addressable Combinatorial Antibody Collections

[0239] In one example of the methods provided herein, variable heavy (VH) and variable light (VL) chain members of the libraries
are generated, recombinantly or synthetically by DNA synthesis, from known germline antibody sequences or modified sequences
thereof. Thus, the members can represent the entire repertoire of the naive germline, and are not restricted based on selection
against "self' proteins. Combinatorial diversity in the collection exists from recombination (e.g. such as performed in silico by
computer software as described herein) of individual V, D and J segments that make up the variable heavy chain and of individual
V (Vg or V)) and J (Jg, or J)) segments that make up the variable light chains (see Figure 1). The sequences can be joined

together by random recombination of all combinations of V(D)J segments generating maximal combinatorial diversity.
Alternatively, the V(D)J segments can be recombined using rational or semi-rational approaches such that a specific sequence or
subset of sequences are used in generating the members of the library. For example, germline segments can be selected based
on sequence similarities or differences or based on shared characteristics (e.g., a V region family, CDR3 length or composition or
other biochemical attribute).

[0240] In the methods herein, the combinatorial diversity of the resulting members is optimized for functioning sequences that
encode a full length polypeptide. Although all combinations of V(D)J segments can be recombined, the joints in the compiled
sequences between the different V(D)J sequences are selected so that the resulting sequences are in-frame. Each functioning
member occupies an address (e.g. a position in a well or chip) of a collection. In vivo, however, junctional diversity exists upon
V(D)J recombination such that nucleotides are often inserted at junction regions, which can result in new amino acids at the
junctions. Hence, in some example of the methods herein, the resulting in-frame members can be subjected to mutagenesis, for
example, to introduce diversity at the junction regions (e.g., junctional diversity). In such examples, each locus can contain a pool
of antibodies with the same V(D)J segments, but differing from each other by one or more mutations (e.g. insertions, deletions or
replacements of amino acids).

[0241] In addition to generating naive antibody libraries, the methods provided herein can be used to generate directed antibody
libraries, whereby the resulting members are optimized against known targets. For example, the starting sequences of individual
V(D)J segments of heavy and light chains can be generated to contain a known binding peptide against a target. The goal of
such a library format is to generate a platform that allows the discovery of agonist or antagonist antibodies that mimic therapeutic
targets, for example, growth factors, cytokines, hormones or other cellular activators.

[0242] Generally, the members of the collections provided herein contain all or a portion of a variable light (VL) and variable
heavy (VH) chain, so long as the resulting antibody is sufficient to form an antigen binding site. Hence, in addition to combinatorial
diversity, diversity in the collections provided herein is achieved by pairing diversity by combining heavy and light chains (Figure
1). Thus, the individually recombined VL and VH chains as discussed above can themselves be paired in varying combinations to
generate a scalable collection of all possible combinations of VL and VH chains, or a subset thereof. For example, a library can
be generated where all members have the same VH chains, but are paired with all or a subset of the individually recombined VL
members. The heavy and light chain members can be paired by direct or indirect linkage. The resulting pairs of heavy and light
chains can be presented in any desired library format, such as a complete antibody, Fab forms, single chain (sc) Fv forms, or any
multimeric form thereof.

2. The Resulting Libraries

[0243] Provided herein are libraries of nucleic acid molecules encoding VL chains and libraries of nucleic acid molecules
encoding VH chains. Also provided herein are combinatorial antibody libraries that are paired antibody libraries containing at a
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minimum all or a portion of a VL and VH chains, such that each resulting member in the library is sufficient to form an antigen
binding site. The libraries can be naive libraries representing all or a portion of all possible germline antibodies, or can be
modified forms thereof. The resulting members of the paired antibody collections include, but are not limited to, Fab, single chain
(sc) Fv, disulfide-stabilized Fv and multimeric formats such as minibodies, bis-scFv, diabodies, triabodies and tetrabodies. The
libraries provided herein differ from existing antibody collections because each individual member of the collection is known and,
in the case of the antibody libraries, each member is "productive" or "functional" because the encoding nucleic acid molecules
lack stop codons that can otherwise truncate the resulting protein before a full length polypeptide can be produced. Typically, all
libraries provided herein are in an addressable format, such that the identity of each member of the library is known based on its
locus or "address". Exemplary of antibody collections provided herein are combinatorial Fab libraries, such as addressable

combinatorial Fab libraries. Any of the above libraries can include 102, 103, 104 or 105, or more different members.

3. Applications of the Libraries

[0244] The resulting libraries can be used for any application or purpose as desired. Because of their diversity, specificity and
effector functions, antibodies are attractive candidates for protein-based therapeutics. Thus, the libraries can be used in methods
of screening for various activities to identify antibodies with unique functions, such as for use as therapeutic antibodies. For
example, the antibody libraries provided herein can be used in screening assays based on function or binding against unknown
or known targets. In particular, it is contemplated herein that the resulting libraries can be used in functional assays, such as cell
based assays, to discover new MAbs (e.g., Fabs) against selected targets. Hence, the libraries provided herein offer advantages
over existing libraries because they permit identification of antibodies that perhaps are low affinity binders, but functionally are
ideal therapeutic antibody candidates. Accordingly, both agonist and antagonist antibodies can be easily discovered.

[0245] The resulting identified "Hits" can be further optimized against a desired target by iterative screening methods of antibody
discovery (Figure 2). For example, antibody "Hits" identified from binding or activity-based screening assays, can be used to
generate further libraries containing V(D)J germline segments related (e.g., by sequence identity or similarity) to the V(D)J
germline segments in the identified Hit(s). By virtue of the fact that the collections are arrayed, such that the identity of each
individual member in the collection is known, iterative approaches can be used for the rapid expansion of "Hits" to identify
antibody "Hits" with improved therapeutic applications. In addition, antibody "Hits" can be used as a scaffold for mutagenesis to
generate modified heavy and light chains, and for successive generations of libraries of nucleic acid molecules encoding modified
VL chains, libraries of nucleic acid molecules encoding modified VH chains and antibody libraries minimally containing modified VL
and VH chains.

[0246] Finally, antibody "Hits" identified from the libraries herein and/or further optimized by iterative screening and/or other
mutagenesis methods, can be used in a variety of in vitro and in vivo applications by virtue of the specificity for one or more target
proteins. For example, the antibodies can be used in diagnostic methods. In another example, the antibodies can be used in
methods of treatment and other uses for treating a disease or disorder which is associated with expression or activation of a
particular target protein, and for which the antibody can modulate.

[0247] The following sections describe exemplary components of the methods and libraries, the methods of generating
combinatorial antibody libraries, including arrayed libraries, the resulting libraries and applications of the libraries.

C. ANTIBODIES

[0248] Provided herein are methods of generating libraries of addressable combinatorial antibodies, and the resulting libraries
and antibodies. The antibodies in the libraries minimally include all or a portion of a variable heavy chain (VH) and/or a variable
light (VL) chain so long as the antibody contains a sufficient antibody binding site. For example, the VH and VL chains of the
antibodies provided herein typically include one or more, generally two or more, and up to all of the three CDRs making up the
antigen binding site. In some examples, the antibodies can be generated to contain a synthetic CDR, whereby a peptide against a
known target is grafted into the CDR regions of the variable region to effect directed binding and activation of the target (see e.g.,
Frederickson et al. (2006) PNAS 103: 14307-14312).

[0249] Optionally, the antibodies can include all or a portion of the constant heavy chain (e.g. one or more CH domains such as

CH1, CH2, CH3 and CH4 and/or a constant heavy chain (CL)). Hence, the antibodies included in the libraries herein include those
that are full-length antibodies, and also include fragments or portions thereof including, for example, Fab, Fab', F(ab')2, single-
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chain Fvs (scFv), Fv, dsFv, diabody, Fd and Fd' fragments Fab fragments, Fd fragments, scFv fragments, and scFab fragments.
For example, antibodies in the libraries provided herein include Fabs.

[0250] A description of the structure, sequence and function of antibodies are known to one of skill in the art and one of skill in
the art is familiar with the mechanisms that give rise to diversity in the germline. It is contemplated herein that libraries of
combinatorial antibodies can be made by recombination of germline DNA sequences that mimic the process of germline
recombination during B cell differentiation. Such recombination can be performed in silico (e.g., by a computer) as described
herein or can be performed manually using molecular biology techniques. Recombined sequences can be individually generated,
such as by DNA synthesis or by recombinant DNA techniques, to generate all permutations of variable heavy and light chain
sequences. The antibodies can be expressed in any desired form , and in some instances, pairing of variable and constant
regions can be achieved. The result is that the libraries of combinatorial antibodies provided herein can represent the entire
naive antibody repertoire or a subset thereof.

1. Antibody Polypeptides

[0251] Antibodies are produced naturally by B cells in membrane-bound and secreted forms. Antibodies specifically recognize
and bind antigen epitopes through cognate interactions. Antibody binding to cognate antigens can initiate multiple effector
functions, which cause neutralization and clearance of toxins, pathogens and other infectious agents. Diversity in antibody
specificity arises naturally due to recombination events during B cell development. Through these events, various combinations of
multiple antibody V, D and J gene segments, which encode variable regions of antibody molecules, are joined with constant
region genes to generate a natural antibody repertoire with large numbers of diverse antibodies. A human antibody repertoire

contains more than 1010 different antigen specificities and thus theoretically can specifically recognize any foreign antigen.
Antibodies include such naturally produced antibodies, as well as synthetically, i.e. recombinantly, produced antibodies, such as
antibody fragments.

[0252] In folded antibody polypeptides, binding specificity is conferred by antigen binding site domains, which contain portions of
heavy and/or light chain variable region domains. Other domains on the antibody molecule serve effector functions by
participating in events such as signal transduction and interaction with other cells, polypeptides and biomolecules. These effector
functions cause neutralization and/or clearance of the infecting agent recognized by the antibody.

2. Antibody structural and functional domains

[0253] A full-length antibody contains four polypeptide chains, two identical heavy (H) chains (each usually containing about 440
amino acids) and two identical light (L) chains (each containing about 220 amino acids). The light chains exist in two distinct forms
called kappa (k) and lambda (A). Each chain is organized into a series of domains organized as immunoglobulin (Ig) domains,
including variable (V) and constant (C) region domains. Light chains have two domains, corresponding to the C region (CL) and
the V region (VL). Heavy chains have four domains, the V region (VH) and three or four domains in the C region (CH1, CH2 , CH3
and CH4), and, in some cases, hinge region. The four chains (two heavy and two light) are held together by a combination of
covalent and non-covalent (disulfide) bonds.

[0254] Antibodies include those that are full-lengths and those that are fragments thereof, namely Fab, Fab', F(ab')2, single-
chain Fvs (scFv), Fv, dsFv, diabody, Fd and Fd' fragments. The fragments include those that are in single-chain or dimeric form.
The Fv fragment, which contains only the VH and VL domain, is the smallest immunoglobulin fragment that retains the whole
antigen-binding site (see, for example, Methods in Molecular Biology, Vol 207: Recombinant Antibodies for Cancer Therapy
Methods and Protocols (2003); Chapter 1; p 3-25, Kipriyanov). Stabilization of Fv are achieved by direct linkage of the VH and VL
chains, such as for example, by linkage with peptides (to generate single-chain Fvs (scFv)), disulfide bridges or knob-into-hole
mutations. Fab fragments, in contrast, are stable because of the presence of the CH1 and CL domains that hold together the
variable chains. Fd antibodies, which contain only the VH domain, lack a complete antigen-binding site and can be insoluble.

3. Antibody Sequence and Specificity

[0255] The variable region of the heavy and light chains are encoded by multiple germ line gene segments separated by non-
coding regions, or introns, and often are present on different chromosomes. For example, the genes for the immunoglobulin
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heavy chain region contains approximately 65 variable (VH;) genes, 27 Diversity (DH) genes, and 6 Joining (J4) genes. The
kappa (k) and lambda (A) light chains are also each encoded by a similar number of V|_and J|_ gene segments, but do not include
any D gene segments. Exemplary VH, DR, Jy and V| (Vk or V) and J|_ (J¢ or J)) germline gene segments are set forth in Tables
3-5.

[0256] During B cell differentiation germline DNA is rearranged whereby one DH and one JH gene segment of the heavy chain
locus are recombined, which is followed by the joining of one VH gene segment forming a rearranged VDJ gene that encodes a
VH chain. The rearrangement occurs only on a single heavy chain allele by the process of allelic exclusion. Allelic exclusion is
regulated by in-frame or "productive" recombination of the VDJ segments, which occurs in only about one-third of VDJ
recombinations of the variable heavy chain. When such productive recombination events first occur in a cell, this results in
production of a p heavy chain that gets expressed on the surface of a pre- B cell and transmits a signal to shut off further heavy
chain recombination, thereby preventing expression of the allelic heavy chain locus. The surface-expressed p heavy chain also
acts to activate the kappa (k) locus for rearrangement. The lambda (A) locus is only activated for rearrangement if the K
recombination is unproductive on both loci. The light chain rearrangement events are similar to heavy chain, except that only the
V| and J_ segments are recombined. Before primary transcription of each, the corresponding constant chain gene is added.

Subsequent transcription and RNA splicing leads to mRNA that is translated into an intact light chain or heavy chain.

[0257] The variable regions of antibodies confer antigen binding and specificity due to recombination events of individual
germline V, D and J segments, whereby the resulting recombined nucleic acid sequences encoding the variable region domains
differ among antibodies and confer antigen-specificity to a particular antibody. The variation, however, is limited to three
complementarity determining regions (CDR1, CDR2, and CDR3) found within the N-terminal domain of the heavy (H) and (L)
chain variable regions. The CDRs are interspersed with regions that are more conserved, termed "framework regions" (FR). The
extent of the framework region and CDRs has been precisely defined (see e.g., Kabat, E.A. et al. (1991) Sequences of Proteins
of Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242, and
Chothia, C. et al. (1987) J. Mol. Biol. 196:901-917). Each VH and VL is typically composed of three CDRs and four FRs arranged
from the amino terminus to carboxy terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. Sequence
variability among VL and VH domains is generally limited to the CDRs, which are the regions that form the antigen binding site.
For example, for the heavy chain, generally, VH genes encode the N-terminal three framework regions, the first two complete
CDRs and the first part of the third CDR; the DH gene encodes the central portion of the third CDR, and the J4 gene encodes the
last part of the third CDR and the fourth framework region. For the light chain, the V|_ genes encode the first CDR and second
CDR. The third CDR (CDRL3) is formed by the joining of the V|_and J_ gene segments. Hence, CDRs 1 and 2 are exclusively
encoded by germline V gene segment sequences. The VH and VL chain CDR3s form the center of the Ag-binding site, with CDRs
1 and 2 form the outside boundaries; the FRs support the scaffold by orienting the H and L CDRs. On average, an antigen
binding site typically requires that at least four of the CDRs make contact with the antigen's epitope, with CDR3 of both the heavy
and light chain being the most variable and contributing the most specificity to antigen binding (see e.g., Janis Kuby, Immunology,
Third Edition, New York, W.H. Freeman and Company, 1998, pp. 115-118 ). CDRH3, which includes all of the D gene segment, is
the most diverse component of the Ab-binding site, and typically plays a critical role in defining the specificity of the Ab. In addition
to sequence variation, there is variation in the length of the CDRs between the heavy and light chains (see Table 26 in Example
12).

[0258] The constant regions, on the other hand, are encoded by sequences that are more conserved among antibodies. These
domains confer functional properties to antibodies, for example, the ability to interact with cells of the immune system and serum
proteins in order to cause clearance of infectious agents. Different classes of antibodies, for example IgM, IgD, IgG, IgE and IgA,
have different constant regions, allowing them to serve distinct effector functions.

[0259] These natural recombination events of V, D, and J, can provide nearly 2x107 different antibodies with both high affinity
and specificity. Additional diversity is introduced by nucleotide insertions and deletions in the joining segments and also by

somatic hypermutation of V regions. The result is that there are approximately 1010 antibodies present in an individual with
differing antigen specificities.

[0260] The methods provided herein take advantage of the mechanisms responsible for generating diversity between and
among germline antibodies, thereby permitting generation of collections of antibodies that can be tested for varied functional or
other properties.

D. METHODS OF GENERATING MEMBERS OF THE COMBINATORIAL ANTIBODY LIBRARY
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[0261] Provided herein are methods of producing combinatorial antibody libraries and the resulting libraries. Typically, each
member in the library contains a variable heavy chain and a variable light chain, or portions thereof sufficient to form an antigen
binding site. In the methods provided herein, each antibody member of the library is generated by mimicking natural
recombination events by combining known V(D)J gene segment sequences (e.g. from publicly available databases of germline
sequences), or modified forms thereof, in various permutations, in-frame, to generate a plurality of nucleic acid sequences
encoding functional VH and VL chains. For example, in the steps of the methods nucleic acid molecules encoding the variable
heavy (VH) chain are generated by recombining individual V, D and J segments. Nucleic acid molecules encoding the variable
light (VL) chain are generated by recombining individual V (Vi or V) and J (Jk, or Jp) segments that make up the variable light

chains. The segments can be germline segments, or degenerate sequences thereof. In such examples, the resulting antibodies
produced by the method are naive antibodies. It is contemplated herein, however, that the method can be performed using any
modified form of a known germline segment, for example, to introduce further diversity into the library. For example, the method
can be performed using reverse complement (i.e. inverted) sequences of DH germline segments. The process of recombining

germline segments in-frame can be performed manually using molecular biology techniques or in silico (e.g. using a computer
programmed to perform an algorithms).

[0262] In the methods, the recombination is effected so that each gene segment is in-frame, such that resulting recombined
nucleic acid molecules encodes a functional VH or VL polypeptide. Also, in the methods, each nucleic acid molecule is individually
generated and synthesized. In the methods, resulting members of the library are produced by co-expression of nucleic acid
molecules encoding the recombined variable region genes together, such that when expressed, a combinatorial antibody member
is generated minimally containing a VH and VL chain, or portions thereof. In some examples of the methods, the nucleic acid
molecule encoding the VH and VL chain can be expressed as a single nucleic acid molecule, whereby the genes encoding the
heavy and light chain are joined by a linker. In another example of the methods, the nucleic acid molecules encoding the VH and
VL chain can be separately provided for expression together. Thus, upon expression from the recombined nucleic acid molecules,
each different member of the library represents a germline encoded antibody, whereby diversity is achieved by combinatorial
diversity of V(D)J segments and pairing diversity of heavy and light chains. In the method, additional diversity can be introduced
into the library using any of a number of approaches known in the art, including but not limited to, random mutagenesis, semi-
rational or rational mutagenesis.

[0263] One or more or all steps of the method can be performed in an addressable format, such that the identity of each member
in the process is known by its location at an addressed locus. Hence, provided herein are addressable libraries of germline
recombined nucleic acid sequences encoding VH chains, addressable libraries of germline recombined nucleic acid sequences
encoding VL chains, and addressable libraries formed by combinations of nucleic acids molecules encoding VL chains and
nucleic acid molecules encoding VH chains at each locus. Also provided are addressable cells, each cell at a locus containing
different combinations of a recombined nucleic acid molecule encoding a VL and a recombined nucleic acid encoding a VH.
Resulting antibody libraries also can be addressable. Such addressable antibody libraries permit rapid identification of "Hits" and
assessment of structure/activity relationships between and among "Hits." The resulting libraries of antibodies can be screened for
a variety of activities, such as but not limited to binding, proliferation, cytotoxicity and low affinity leads against difficult antigens,
such as self antigens, ion channels, G-protein coupled receptors, novel epitopes, non-protein antigens and the discovery of
agonist antibodies.

1. Methods for Producing Functional Recombined Germline Variable Region Genes

[0264] Provided herein is a method for generating nucleic acid molecules generated by recombination of germline segments or
modified forms thereof, each nucleic acid molecule encoding a different and functional variable region of the heavy or light
chains. Variable gene segments include VH, DH, JH, Vk, Jk, VA @and Jp. Germline segments can be selected from but not limited to

human, mouse, rat, sheep, pig, goat horse, rabbit or dog germline segments. Exemplary germline segments are of human origin.

a. Variable Gene Segments

i. Germline Segments
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[0265] In practicing the methods herein, germline segment sequences are obtained from any source that provides antibody
germlines gene segments. These include any databases or published literature that sets forth sequences of germline gene
segments. Exemplary antibody germline sources include but are not limited to databases at the National Center for Biotechnology
Information (NCBI), the international ImMunoGeneTics information system® (IMGT), the Kabat database and the Tomlinson's
VBase database (Lefranc (2003) Nucleic Acids Res., 31:307-310; Martin et al., Bioinformatics Tools for Antibody Engineering in
Handbook of Therapeutic Antibodies, Wiley-VCH (2007), pp. 104-107). If desired, nucleic acid sequences for non-human
germline segments also can be obtained from published literature or publicly available databases. For example, an exemplary
mouse germline databases is ABG database available at ibt.unam.mx/vir/'v_mice.html. The Sequence Listing provided herein
provides sequences of exemplary human germline segment sequences collected from the IMGT database and other public
database (see e.g., SEQ ID NOS:10-451 and 868).

[0266] For example, exemplary human Heavy Chain Germline Segments (SEQ ID NO. 10-285) are listed in Table 3. Exemplary
human Light Chain Kappa Germline Segments (SEQ ID NO. 286-364 and SEQ ID NO. 868) are listed in Table 4. Exemplary
human Light Chain Lambda Germline Segments (SEQ ID NO. 365-451) are listed in Table 5. Germline segments are listed using
IMGT gene names and definitions previously approved by the Human Genome Organization (HUGO) nomenclature committee.
The segments are named using IMGT nomenclature, whereby the first three letters indicate the locus (IGH, IGK or IGL), the fourth
letter represents the gene (e.g., V for V-gene, D for D-gene, J for J-gene), the fifth position indicates the number of the subgroup,
followed by a hyphen indicating the gene number classification. For alleles, the IMGT name is followed by an asterisk and a two
figure number.

[0267] Tables 6-8 list alternative nomenclature for Human Heavy Chain V Genes, Human Light Chain Kappa V Genes, and
Human Light Chain Lambda V Genes, respectively (see e.g. Lefranc, M.-P. Exp Clin Immunogenet, 18:100-116 (2001 ), Zachau,
H.G., Immunologist, 4:49-54 (1996), Lefranc, M.-P. Exp Clin Immunogenet, 18:161-174 (2000), Kawasaki et al, Genome Res,
7:250-261 (1997), Lefranc, M.-P. Exp Clin Immuogenet, 18:242-254 (2001). Any desired naming convention can be used to
identify antibody germline segments. One of skill in the art can identify a nucleic acid sequence using any desired naming
convention. For purposes herein when describing recombined nucleic acid sequences (see e.g., Table 22), VH germline
segments are named using IMGT nomenclature without any allele identified. Table 6 lists the IMGT nomenclature and
corresponding IMGT nomenclature with the respective allele. VK germline segments are named using Zachau nomenclature.
Table 7 lists the Zachau nomenclature and the corresponding IMGT nomenclature. VL germline segments are identified using
Kawasaki nomenclature. Table 8 lists the Kawasaki nomenclature and the corresponding IMGT nomenclature. DH, JH, JK and JL
germline segments are named using IMGT nomenclature.

Table 3: Human Heavy Chain Germline Segments
SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments

10 IGHV1-18*01 239 IGHD1-1*01 273 IGHJ1*01
11 IGHV1-18*02 240 IGHD1-14*01 274 IGHJ2*01
12 IGHV1-2*01 241 IGHD1-20*01 275 IGHJ3*01
13 IGHV1-2*02 242 IGHD1-26*01 276 IGHJ3*02
14 IGHV1-2*03 243 IGHD1-7*01 277 IGHJ4*01
15 IGHV1-2*04 244 IGHD2-15*01 278 IGHJ4*02
16 IGHV1-24*01 245 IGHD2-2*01 279 IGHJ4*03
17 IGHV1-3*01 246 IGHD2-2*02 280 IGHJ5*01
18 IGHV1-3"02 247 IGHD2-2*03 281 IGHJ5*02
19 IGHV1-45*01 248 IGHD2-21*01 282 IGHJ6*01
20 IGHV1-45*02 249 IGHD2-21*02 283 IGHJ6*02
21 IGHV1-45*03 250 IGHD2-8*01 284 IGHJ6*03
22 IGHV1-46*01 251 IGHD2-8*02 285 IGHJ6*04
23 IGHV1-46*02 252 IGHD3-10*01

24 IGHV1-46*03 253 IGHD3-10*02

25 IGHV1-58*01 254 IGHD3-16*01

26 IGHV 1-58*02 255 IGHD3-16*02

27 IGHV1-69*01 256 IGHD3-22*01
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Table 3: Human Heavy Chain Germline Segments
SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments

28 IGHV1-69*02 257 IGHD3-3*01
29 IGHV1-69*03 258 IGHD3-3*02
30 IGHV1-69*04 259 IGHD3-9*01
31 IGHV-69*05 260 IGHD4-11*01
32 IGHV1-69*06 261 IGHD4-17*01
33 IGHV1-69*07 262 IGHD4-23*01
34 IGHV1-69*08 263 IGHD4-4*01
35 IGHV 1-69*09 264 IGHDS5-12*01
36 IGHV1-69*10 265 IGHD5-18*01
37 IGHV1-69*11 266 IGHD5-24*01
38 IGHV1-69*12 267 IGHD5-5*01
39 IGHV1-69*13 268 IGHD6-13*01
40 IGHV1-8*01 269 IGHD6-19*01
41 IGHV1-c*01 270 IGHD6-25*01
42 IGHV1-f*01 271 IGHD6-6*01
43 IGHV1-f02 272 IGHD7-27*01
44 IGHV2-26*01
45 IGHV2-5*01
46 IGHV2-5*02
47 IGHV2-5*03
48 IGHV2-5*04
49 IGHV2-5*05
50 IGHV2-5*06
51 IGHV2-5*07
52 IGHV2-5*08
53 IGHV2-5*09
54 IGHV2-5*10
55 IGHV2-70*01
56 IGHV2-70*02
57 IGHV2-70*03
58 IGHV2-70*04
59 IGHV2-70*05
60 IGHV2-70*06
61 IGHV2-70*07
62 IGHV2-70*08
63 IGHV2-70*09
64 IGHV2-70*10
65 IGHV2-70*11
66 IGHV2-70*12
67 IGHV2-70*13
68 IGHV3-11*01
69 IGHV3-11*03
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Table 3: Human Heavy Chain Germline Segments
SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments

70 IGHV3-13*01
71 IGHV3-13 *02
72 IGHV3-13*02
73 IGHV3-15*01
74 IGHV3-15*02
75 IGHV3-15*03
76 IGHV3-15*04
77 IGHV3-15*05
78 IGHV3-15*06
79 IGHV3-15*07
80 IGHV3-15*08
81 IGHV3-16*01
82 IGHV3-16*02
83 IGHV3-20*01
84 IGHV3-21*01
85 IGHV3-21*02
86 IGHV3-23 *01
87 IGHV3-23*02
88 IGHV3-23*03
89 IGHV3-23*04
90 IGHV3-23*05
91 IGHV3-30*01
92 IGHV3-30*02
93 IGHV3-30*03
94 IGHV3-30*04
95 IGHV3-30*05
96 IGHV3-30*06
97 IGHV3-30*07
98 IGHV3-30*08
99 IGHV3-30*09
100 IGHV3-30*10
101 IGHV3-30*11
102 IGHV3-30*12
103 IGHV3-30*13
104 IGHV3-30*14
105 IGHV3-30*15
106 IGHV3-30*16
107 IGHV3-30*17
108 IGHV3-30*18
109 IGHV3-30*19
110 IGHV3-30-3*01
111 IGHV3-30-3*02
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Table 3: Human Heavy Chain Germline Segments
SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments

112 IGHV3-33*01
113 IGHV3-33*02
114 IGHV3-33*03
115 IGHV3-33*04
116 IGHV3-33*05
117 IGHV3-35*01
118 IGHV3-38*01
119 IGHV3-38*02
120 IGHV3-43*01
121 IGHV3-43*02
122 IGHV3-48*01
123 IGHV3-48*02
124 IGHV3-48*03
125 IGHV3-49*01
126 IGHV3-49*02
127 IGHV3-49*03
128 IGHV3-49*04
129 IGHV3-49*05
130 IGHV3-53*01
131 IGHV3-53*02
132 IGHV3-53*03
133 IGHV3-64*01
134 IGHV3-64*02
135 IGHV3-64*03
136 IGHV3-64*04
137 IGHV3-64*05
138 IGHV3-66*01
139 IGHV3-6602
140 IGHV3-66*03
141 IGHV3-66"04
142 IGHV3-7*01
143 IGHV3-7*02
144 IGHV3-72*01
145 IGHV3-72*02
146 IGHV3-73*01
147 IGHV3-73*02
148 IGHV3-74"01
149 IGHV3-74*02
150 IGHV3-74*03
151 IGHV3-9*01
152 IGHV3-d*0153
153 IGHV4-28*01
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Table 3: Human Heavy Chain Germline Segments
SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments

154 IGHV4-28*02
155 IGHV4-28*03
156 IGHV4-28*04
157 IGHV4-28*05
158 IGHV4-30-2*01
159 IGHV4-30-2*02
160 IGHV4-30-2*03
161 IGHV4-30-2*04
162 IGHV4-30-4*01
163 IGHV4-30-4*02
164 IGHV4-30-4*03
165 IGHV4-30-4*04
166 IGHV4-30-4*05
167 IGHV4-30-4*06
168 IGHV4-31*01
169 IGHV4-31*02
170 IGHV4-31*03
171 IGHV4-311*04
172 IGHV4-31*05
173 IGHV4-31 *06
174 IGHV4-31*07
175 IGHV4-31*08
176 IGHV4-31*09
177 IGHV4-31*10
178 IGHV4-34*01
179 IGHV4-34*02
180 IGHV4-34*03
181 IGHV4-34*04
182 IGHV4-34*05
183 IGHV4-34*06
184 IGHV4-34*07
185 IGHV4-34*08
186 IGHV4-34*09
187 IGHV234*10
188 IGHV4-34*11
189 IGHV4-34*12
190 IGHV4-34*13
191 IGHV4-39*01
192 IGHV4-39*02
193 IGHV4-39*03
194 IGHV4-39*04
195 IGHV4-39*05
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Table 3: Human Heavy Chain Germline Segments
SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments

196 IGHV4-39*06
197 IGHV4-39*07
198 IGHV4-4*01
199 IGHV4-4*02
200 IGHV4-4*03
201 IGHV4-4*04
202 IGHV4-4*05
203 IGHV4-4*06
204 IGHV4-4*07
205 IGHV4-59*01
206 IGHV4-59*02
207 IGHV4-59*03
208 IGHV4-59*04
209 IGHV4-59*05
210 IGHV4-59*06
211 IGHV4-59*07
212 IGHV4-59*08
213 IGHV4-59*09
214 IGHV4-59*10
215 IGHV4-61*01
216 IGHV4-61*02
217 IGHV4-61*03
218 IGHV4-61*04
219 IGHV4-61*05
220 IGHV4-61*06
221 IGHV4-61*07
222 IGHV4-61*08
223 IGHV4-b*01
224 IGHV4-b*02
225 IGHV5-51*01
226 IGHV5-51*02
227 IGHV5-51*03
228 IGHV5-51*04
229 IGHV5-51*05
230 IGHV5-a*01
231 IGHV5-a*03
232 IGHV5-a*04
233 IGHV6-1*01
234 IGHV6-1+02
235 IGHV7-4-1*01
236 IGHV7-4-1*02
237 IGHV7-4-1*03
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Table 3: Human Heavy Chain Germline Segments

SEQID NO. V Segments SEQID NO. D Segments SEQID NO. J Segments
238 IGHV7-81*01
Table 4: Human: Light Chain Kappa Germline Segments
SEQID NO. V Segments SEQID NO. J SEGMENTS
286 IGKV1-12*01 356 IGKJ1*01
287 IGKV1-12*02 357 IGKJ2*01
288 IGKV1-13*02 358 IGKJ2*02
289 IGKV1-16*01 359 IGKJ2*03
290 IGKV1-17*01 360 IGKJ2*04
291 IGKV1-17*02 361 IGKJ3*01
292 IGKV1-27*01 362 IGKJ4*01
293 IGKV1-33*01 363 IGKJ4*02
294 IGKV1-37*01 364 IGKJ5*01
295 IGKV1-39*01
296 IGKV1-5*01
297 IGKV1-5*02
298 IGKV1-5*03
299 IGKV1-6*01
300 IGKV1-8*01
301 IGKV1-9*01
302 IGKV1-NL1*01
303 IGKV1/0R2-0*01
304 IGKV1/0R2-108*01
305 IGKV1D-12*01
306 IGKV1D-12*02
307 IGKV1D-13*01
308 IGKV1D-16*01
309 IGKV1D-16*02
310 IGKV1D-17*01
311 IGKV1D-33*01
312 IGKV1D-37*01
313 IGKV1D-39*01
314 IGKV1D-42*01
315 IGKV1D-43*01
316 IGKV1D-8*01
317 IGKV2-24*01
318 IGKV2-28*01
319 IGKV2-29*02
320 IGKV2-29*03
321 IGKV2-30*01
322 IGKV2-40*01
323 IGKV2-40*02
324 IGKV2D-24*01
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Table 4: Human: Light Chain Kappa Germline Segments

SEQID NO. V Segments SEQID NO. J SEGMENTS
325 IGKV2D-26*01
326 IGKV2D-26*02
327 IGKV2D-28*01
328 IGKV2D-29*01
329 IGKV2D-29*02
330 IGKV2D-30*01
331 IGKV2D-40*01
332 IGKV3-11*01
333 IGKV3-11*02
334 IGKV3-15*01
335 IGKV3-20*01
336 IGKV3-20*02
337 IGKV3-7*01
338 IGKV3-7*02
339 IGKV3-7*03
340 IGKV3-NL1*01
341 IGKV3-NL2*01
342 IGKV3-NL3*01
343 IGKV3-NL4*01
344 IGKV3-NL5*01
345 IGKV3/0R2-268*01
346 IGKV3/0R2-268*02
347 IGKV3D-11*01
348 IGKV3D-15*01
349 IGKV3D-20*01
350 IGKV3D-7*01
351 IGKV4-1*01
352 IGKV5-2*01
353 IGHV6-21*01
354 IGKV6D-21*01
355 IGKV6D-41*01
868 IGKV11-39*02

Table 5: Human Light Chain Lambda Germline Segments

SEQID NO. V Segments SEQID NO. J SEGMENTS
365 IGLV31-36*01 442 IGLJ1*01
366 IGLV1-40*01 443 IGLJ2*01
367 IGLV1-40%02 444 IGLJ3*01
368 IGLV1-40*03 445 IGLJ3*02
369 IGLV1-41*01 446 IGLJ4*01
370 IGLV1-44*01 447 IGLJ5*01
371 IGLV1-47*01 448 IGLJ5*02
372 IGLV1-47%02 449 IGLJ6*01
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Table 5: Human Light Chain Lambda Gemmline Segments

SEQID NO. V Segments SEQID NO. J SEGMENTS
373 IGLV1-50*01 450 IGLJ7*01
374 IGLV3-51*01 451 IGLJ7*02
375 IGLV1-51*02
376 IGLV10-54*01
377 IGLV10-54*02
378 IGLV10-54*03
379 IGLV11-55*01
380 IGLV2-11*01
381 IGLV2-11*02
382 IGLV2-11*03
383 IGLV2-14*01
384 IGLV2-14*02
385 IGLV2-14*03
386 IGLV2-14*04
387 IGLV2-18*01
388 IGLV2-18*02
389 IGLV2-18*03
390 IGLV2-18*04
391 IGLV2-23*01
392 IGLV32-23*02
393 IGLV2-23*03
394 IGLV2-33*01
395 IGLV2-33*02
396 IGLV2-33*03
397 IGLV2-8*01
398 IGLV2-8*02
399 IGLV2-8*03
400 IGLV3-1*01
401 IGLV3-10*01
402 IGLV3-10*02
403 IGLV3-12*01
404 IGLV3-12*02
405 IGLV3-16*01
406 IGLV3-19*01
407 IGLV3-21*01
408 IGLV3-21*02
409 IGLV3-21*03
410 IGLV3-22*01
411 IGLV3-25*01
412 IGLV3-25%02
413 IGLV3-25*03
414 IGLV3-27*01
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Table 5: Human Light Chain Lambda Gemmline Segments

SEQID NO. V Segments SEQID NO. J SEGMENTS

415 IGLV 3-32*01

416 IGLV3-9*01

417 IGLV3-9*02

418 IGLV4-3*01

419 IGLV 34-60*01

420 IGLV4-60*02

421 IGLV4-60*03

422 IGLV4-69*01

423 IGLV4-69*02

424 IGLV5-37*01

425 IGLV5-39*01

426 IGHV5-39*02

427 IGLV35-45*01

428 IGHV5-45*02

429 IGLV5-45*03

430 IGLV35-48*01

431 IGLV5-52*01

432 IGHV6-57*01

433 IGLV7-43*01

434 IGLV7-46*01

435 IGLV7-46*02

436 IGLV8-61*01

437 IGHV8-61*02

438 IGLV8-61*03

439 IGLV9-49*01

440 IGLV9-49*02

441 IGLV949*03
Table 6: Human Heavy-Chain V Genes
IMGT Nomenclature IMGT Nomenclature with alleles SEQID No.
VH1-18 IGHV1-18*01 10
VH1-2 IGHV1-2*02 13
VH1-24 IGHV1-24*01 16
VH1-3 IGHV1-3*02 18
VH1-45 IGHV1-45*02 20
VH1-46 IGHV1-46*01 22
VH1-58 IGHV1-58*02 26
VH1-69 IGHV1-69*06 32
VH1-8 IGHV1-8*01 40
VH2-26 IGHV2-26*01 44
VH2-5 IGHV2-5*01 45
VH2-70 IGHV2-70*13 67
VH3-11 IGHV3-11*01 68
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Table 6: Human Heavy-Chain V Genes

IMGT Nomenclature IMGT Nomenclature with alleles SEQID No.
VH3-13 IGHV3-13*01 70
VH3-15 IGHV3-15*01 73
VH3-16 IGHV3-16*02 82
VH3-20 IGHV3-20*01 83
VH3-21 IGHV3-21*01 84
VH3-23 IGHV3-23*01 86
VH3-30 IGHV3-30*03 93
VH3-33 IGHV3-33*01 112
VH3-35 IGHV3-35*01 117
VH3-38 IGHV3-38*02 119
VH3-43 IGHV3-43*01 120
VH3-48 IGHV3-48*02 123
VH3-49 IGHV3-49*03 127
VH3-553 IGHV3-53*01 130
VH3-64 IGHV3-64*02 134
VH3-66 IGHV3-66*03 140
VH3-7 IGHV23-7*01 142
VH3-72 IGHV3-72*01 144
VH3-73 IGHV3-73*02 147
VH3-74 IGHV3-74*01 148
VH3-9 IGHV3-9*01 151
VH4-28 IGHV4-28*01 153
VH4-31 IGHV4-31*02 169
VH4-34 IGHV4-34*01 178
VH4-39 IGHV4-39*01 191
VH4-4 IGHV4-4*07 204
VH4-59 IGHV4-59*01 205
VH4-61 IGHV4-61*08 222
VH5-51 IGHV5-51*03 227
VH6-1 IGHV6-1*01 233
VH7-81 IGHV7-81*01 238
Table 7: Human Light Chain Kappa V Genes

Zachau Nomencalture IMGT Nomenclature SEQID No.
A1 IGKV2D-30*01 330
A10 IGKV6D-21*01 354
A11 IGKV3D-20*01 349
A14 IGKV6D-41*01 355
A17 IGKV2-30*01 321
A18b IGKV2-29*02 319
A19 IGHV2-28*01 318

A2 IGKV2D-29*01 328
A20 IGKV1-27*01 292
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Table 7: Human Light Chain Kappa V Genes

Zachau Nomencalture IMGT Nomenclature SEQID No.
A23 IGKV2-24*01 317
A26 IGKV6D-21*01 354
A27 IGKV3-20*01 335
A3 IGKV2D-28*01 327
A30 IGKV1-17*01 290
A5 IGKV2D-26*01 325
A7 IGKV2D-24*01 324
B2 IGHV5-2*01 352
B3 IGKV4-1*01 351
L1 IGHV1-16*01 289
L10 IGKV3-7*01 337
L10a IGKV3-7*02 338
L11 IGKV1-6*01 299
L12 IGHV1-5*01 296
L12a IGKV1-5*03 298
L14 IGKV1D-17*01 310
L15 IGKV1D-16*01 308
L15a IGKV1D-16*02 309
L16 IGKV3D-15*01 348
L18 IGKV1D-13*01 307
L19 IGKV1D-12*01 305
L2 IGHV3-15*01 334
L20 IGKV3D-11*01 347
L22 IGKV1D-42*01 314
L23 IGKV1D-43*01 315
L24 IGKV1D-8*01 316
L25 IGKV3D-7*01 350
L4/18a IGHV1-13*02 288
L5 IGHV1-12*01 286
L6 IGKV3-11*01 332
L8 IGHV1-9*01 301
L9 IGKV1-8*01 300
o) IGKV2D-40*01 331
O11 IGKV2-40*01 322
O11a IGKV2-40*02 323
012 IGHV1-39*01 295
012a IGKV1-39*02 868
014 IGHV1-37*01 294
018 IGHV1-33*01 293
02 IGKV1D-39*01 313
04 IGKV1D-37*01 312
08 IGKV1D-33*01 311
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Table 7: Human Light Chain Kappa V Genes

Zachau Nomencalture IMGT Nomenclature SEQID No.
Z0 IGKV1/0OR2-0*01 303
Table 8:Human Light Chain Lambda V Genes

Kawasaki Nomenclature IMGT Nomenclature SEQID No.
V1-11 IGLV1-36*01 365
V1-13 IGLV1-40*01 366
V1-16 IGLV3-44*01 369
V117 IGLV1-47*02 372
V1-18 IGLV1-50*01 373
V1-19 IGLV1-51*01 374
V1-2 IGLV2-8*01 397
V1-20 IGLV10-54*02 377.
V1-22 IGLV6-57*01 432
V1-3 IGLV2-11*01 380
V14 IGLV2-14*01 383
V1-5 IGLV32-18*01 387
V17 IGHV2-23*03 393
V19 IGLV2-33*01 394
V2-1 IGLV33-1*01 400
V2-11 IGLV3-16*01 405
V2-13 IGLV3-19*01 406
V2-14 IGLV3-21*02 408
V2-15 IGHV3-22*01 410
V2-17 IGLV3-25*02 412
V2-19 IGLV3-27*01 414
V2-6 IGLV3-9*01 416
V2-7 IGLV3-10*01 401
V2-8 IGLV3-12*02 404
V3-2 IGLV7-43*01 433
V3-3 IGLV7-46*02 435
V34 IGHV8-61*01 436
V4-1 IGHV5-37*01 424
V4-2 IGHV5-45*03 429
V4-3 IGLV5-48*01 430
V44 IGLV5-52*01 431
V4-6 IGLV11-55*01 379
V5-1 IGLV4-3*01 418
V5-2 IGLV9-49*2 440
V54 IGLV4-60*02 420
V5-6 IGLV34-69*01 422

ii. Modified Germline Segments
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[0268] It is contemplated herein that the practice of the method is not limited to germline segment sequences. Hence, any
modified VH, DH, JH, Vk, Jk. Vaand or J) segment sequences, or any sequence analogous thereto, can be used in the practice of

the method. By virtue of adding to the repertoire of segment sequences by modification thereto, the diversity of the library and the
permutations of compiled segments can be further increased. The germline segments can be modified randomly or empirically.
The germline segments can be modified to generate further diversity in the library. Alternatively or in addition, the germline
segments can be modified to facilitate generation of the recombined full-length nucleic acid molecules by the introduction of
linkers, restriction enzyme sites or other sequences of nucleotides required for practice of the method described herein.

[0269] Generally, the modified germline segments include those that are derived from germline sequences. The germline
segments can be modified by introducing mutations into the germline sequence, randomly or empirically, or can be modified to
generate germline consensus sequences. For example, modified J4 germline segments are set forth in SEQ ID NOS: 3450-3455.

[0270] In another example, additional modifications of the germline segments include the addition of flanking sequences at one
or both of the 5' and 3' termini of individual germline segments that provide restriction sites. Such modifications can be
incorporated into the germline sequences using DNA synthesis, or by PCR, for example using primers that incorporate the
restriction enzyme sites. In one example, as discussed below, the addition of such restriction sites facilitate joining of germline
segments. In some cases, however, modifications of germline segments include the removal of restrictions sites. Restriction sites
include any restriction site known in the art. Exemplary restriction site sequences are set forth in Table 15. Generally, the
restriction site chosen is compatible with the subsequent compilation of germline segment sequences and can be chosen to
facilitate blunt-ended ligation or sticky-ended ligation. The choice of restriction enzyme is routine and is well within the level of one
of skill in the art.

[0271] In some examples, sequences of known antibodies, including monoclonal antibodies, particularly therapeutic antibodies,
that are derived from germline sequences can be used in the methods herein. Since monoclonal antibodies already have a
recognized antigen specificity, it is contemplated herein that incorporation of such derived sequences into the methods will permit
the identification of antibodies with improved specificity and functionality against a target antigen. The nucleotide sequences
derived from germline sequences, for example corresponding to any one or more of a VH, DH, JH, Vk, J, VA and or J), can
themselves be combined with germline segment sequences. One of skill in the art can identify the corresponding sequences in a
nucleic acid molecule encoding a particular antibody that are derived from germline sequences. Table 9 below identifies V, D and
Jregions that correlate with the derived germline sequences.

Table 9. Exemplary Monoclonal Antibody Sequences (V regions, hormal font; D regions, underlined; J
regions, boldface)
Protein SEQID §{ Nucleotide
TARGET ANTIBODY HEAVY CHAIN SEQUENCE
NO: SEQ ID NO:
QVQLQOPGAELVKPGASVKMSCKASGYTF
R|tUXan TSYNMHWVKQTPGRGLEWIGAIYPGNGDT
CD20 o SYNOKFKGKATLTADKSSSTAYMOLSSLT 1027 1043
(rituximab)) SEDSAVYYCARSTYYGGDWYFNVWGAGTT
VTVSA
QUQLKQSGPGLVQPSQSLSITCTVSGESL
Erbitux TNYGVHWVRQSPGKGLEWLGVIWSGGNTD
EGFR ) YNTPFTSRLSINKDNSKSQVFFKMNSLOS 1028 1044
(cetuximab NDTAIYYCARALTYYDYEFAYWGQGTLVT
VSA »
EVQLVESGGGLVQPGGSLRLSCAASGFNT
Herceptin KDTYIHWVROAPGKGLEWVARIYPTNGYT
Her2/Neu RYADSVKGRET ISADTSKNTAYLOMNSLR 1029 452
(trastuzumab) AEDTAVYYCSRWGGDGF YAMDYHGQGTLV
TVSS
EVOLVESGGGLVQPGGSLRLSCAASGYTF
AVaSt|n TNYGMNWVRQAPGKGLEWVGWINTYTGEP
VEGFA . TYAADFKRRFTFSLDTSKSTAYLOMNSLR 1030 1045
(bevacizumab) AEDTAVYYCAKYPHYYGSSHWYFDVWGQG
TLVTVSS
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Table 9. Exemplary Monoclonal Antibody Sequences (V regions, normal font; D regions, underlined; J
regions, boldface)

Protein SEQ ID Nucleotide
TARGET ANTIBODY HEAVY CHAIN SEQUENCE
NO: SEQ D NO:
EVQLVESGGGLVQPGGSLRLSCAASGYDF
Luce nt| S T_HYGMNWVRQAPGKGLEWVGWINTYTGEP
VEGFA o TYAADFKRRFTFSLDTSKSTAYLOMNSLR 1031 1046
(ranibizumab) AEDTAVYYCAKYPYYYGTSHWYFDVWGQG
TLVTVSS
QVOLOESGPGLVRPSQTLSLTCTVSGETE
Campath TDFYMNWVRQPPGRGLEWIGF IRDKAKGY
CD52 TTEYNPSVKGRVIMLVDTSKNQFSLRLSS 1032 1047
(alemtuzumab) VTAADTAVYYCAREGHTAAPFDYWGQGS
VTVSS .
EVOLVESGGGLVGPGRS LRLSCAASGFTF
Humira DDYAMHWVRQAPGKGLEWVSAITWNSGHI
TNFa . DYADSVEGRETISRDNAKNSLYLOMNSLR 1033 1048
(adalimumab) AEDTAVYYCAKVSYLSTASSLDYWGOGTL
VTVSS
QVQLQESGPGLVKPSETLSLTCTVSGGSYV
Vect| b|X SSGDYYWTWIRQSPGKGLEWIGHIYYSGN
EGFR : TNYNPSLKSRLTISIDTSKTQFSLKLSSV 1034 1049
(panitumumab) TAADTAIYYCVRDRVIGAFDIWGQGTMVT
ss
Protein SEQ ID Nucleotide
TARGET ANTIBODY LIGHT CHAIN SEQUENCE
NO: SEQID NO:
Rit QIVLSQSPAILSASPGEKVIMICRASSSV
ituxan SYIHWFQQKPGSSPKPWIYATSNLASGVP
CD20 (rituximab) VRFSGSGSGTSYSLTISRVEAEDAATYYC 1035 1050
QQWTSNPPTFGGGTKLEIK
Erbit DILLTQSPVILSVSPGERVSFSCRASQST
rbitux GTNIHWYQORTNGSPRLLIKYASESISGI
EGFR (cetuximab PSRFSGSGSGTDFTLS INSVESEDIADYY 1036 1051
CQQNNNWPTTEFGAGTKLELK
H i DIQMTQSPSSLSASVGDRVTITCRASQDV
erceptin NTAVAWYQQKPGKAPKLLIYSASFLYSGV
Her2/Neu (trastuzumab) PSRESGSRSGTDFTLTISSLOPEDFATYY 1037 818
COOHYTTPPTFGOGTKVEIK
Avasti DIQMTQSPSSLSASVGDRVIITCSASQDT
vastin SNYLNWYQQKPGKAPKVLIYFTSSLHSGV
VEGFA (bevacizumab) PSRFSGSGSGTDFTLTISSLOPEDFATYY 1038 1052
COQYSTVPWTFGQGTKVETK
L i DIQLTQSPSSLSASVGDRVIITCSASQDI
ucentis SNYLNWYQOKPGKAPKVLIYETSSLHSGV
VEGFA (ranibizumab) PSRFSGSGSGTDFTLTISSLQPEDFATYY 1039 1053
COQYSTVPWTFGOGTKVEIK
Campath DIQMIQSPSSLSASVGDRVTITCKASONI
DKYLNWYQQOKPGKAPKLLIYNTNNLOTGV
CD52 (alemtuzumab) PSRFSGSGSGTDFTFTISSLQPEDIATYY 1 040 1 054

CLQHISRPRTFGQGTKVEIK
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Protein SEQID Nucleotide
TARGET ANTIBODY LIGHT CHAIN SEQUENCE NO: SEQ D NO:
H m. ra DIQMTQSPSSLSASVGDRVIITCRASQGI
umi RNYLAWYQQKPGKAPKLLIYAASTLQSGV
TNFG (ada“ mumab) PSRFSGSGSGTIDFTLTISSLQPEDVATYY 1041 1 055
CORYNRAPYTFGQGTKVEIK
v t'b' DIQMTQSPSSLSASVGDRVTITCQASQDI
eCclpIix SNYLNWYQOKPGKAPKLLIYDASNLETGV
EGFR i PSRFSGSGSGIDFTFTISSLQPEDIATYF 1042 1 056
(panitumumab)
CQHFDHLPLAFGGGTKVEIK

[0272] In some examples, the modified germline sequence can include a sequence of nucleotides that replaces all or some of the
nucleotides of a germline segment. For example, it is further contemplated herein, that the modified germline sequences
designated DH can be any sequence of nucleotides. The DH segment of a nucleic acid molecule encodes the central portion of
the CDRH3 and is largely responsible for the antigen specificity and variability among antibodies. Since this region is the most
variable among antibodies, it can tolerate more modification. Also, it is the region most responsible for antigen specificity.
Generally, a segment designated Dy includes 5, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 60, 70, 80, 90, 100 or
more nucleotides. The sequence of nucleotides is chosen such that once compiled, in-frame, with a VH and JH as discussed
below, an antibody molecule or fragment or portion thereof is produced that contains a sufficient antigen-binding site. The
nucleotides are chosen randomly or empirically. In some examples, a segment of nucleotides designated DH can include a
random sequence of nucleotides. In other examples, the segment of nucleotides can be selected to be targeted against a specific
antigen. For example, the segment of nucleotides can encode a peptide mimetic (see e.g. Table 16 below). In additional
examples, a segment of nucleotides designated DH can include nucleotides that are the reverse complement (i.e. inverted)
compared to a known DH germline segment. This is exemplified in Example 14.

[0273] In other examples, germline segment sequences can be modified to provide a consensus sequence between and among
germline segments. Generally, due to the variability between and among the CDR regions, consensus sequences are generated
in framework regions. Such modifications aid in the practice of the method by facilitating manipulation of a common sequence, for
example, where the method of generating a combinatorial antibody library is performed manually. This is exemplified in Example 1
where each of the Jy contain a common F4 framework region.

b. Choosing Germline Segments or Modified Segments Thereof

[0274] As described herein above, each VH and VL chain is encoded by a nucleic acid molecule combinatorially generated from
gene segments, generally germline segments or modified forms thereof. The members of the resulting library can be chosen by
selecting, randomly or empirically, the gene segments that can be recombined. One of skill in the art can select any desired V(D)J
gene segment or subsets thereof for recombination to generate in-frame nucleic acid molecules encoding VH or VL.

[0275] In one example, the germline V(D)J segment sequences can be recombined randomly, whereby all known germline
sequences (e.g. any described in the Sequence Listing herein or any available in public databases or known to those of skill in
the art, and any modified forms thereof) are recombined together in all possible permutations. In such an example, every VH gene

segment is recombined with every D which is recombined with every Jp. Similarly, every VL(k or y) is recombined with every J| (
or . In such an example, the resulting recombined germline nucleic acid molecules represent the complete repertoire of naive VH

and VL. For example, if germline segments are recombined based on known germline segment sequences set forth in Tables 3-5,
greater then or about 100,000 different recombined nucleic acid molecules encoding VH can be generated, greater then or about
600 different recombined nucleic acids encoding VLg can be generated, and greater then or about 700 different recombined

nucleic acid molecules encoding VL) can be generated Thus, libraries of nucleic acids encoding variable heavy and light chains

provided herein can encode for every possible recombined antibody variable region. In addition, further diversity can be
introduced by modification, such as by mutagenesis, by introducing directed peptides, or by using inverted DH sequences, as

described herein above.

[0276] Alternatively, the V(D)J segments can be recombined using rational or semi-rational approaches such that a specific
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germline segment sequence or subset of sequences used are restricted in generating the members of the library. For example,
as described in Example 14 herein, all members of the library contain a VH germline segment that is an IGHV3-23*01. In other

examples, germline segment sequences can be selected that contain modifications, for example, those that contain mutations to a
specific region or region generated randomly (e.g. by site-directed mutagenesis to a particular CDR) or empirically (e.g. modified
to contain directed peptide mimetics). By permitting selection of germline segment sequences, the libraries provided herein are
versatile and can be rationally designed based on the application of the library.

[0277] For example, antibody germline segments can be selected wherein the resulting nucleic acid sequences are restricted
based on sequence similarities or differences or other shared characteristics. For example, germline segment sequences can be
selected based on sequence similarities or differences or based on shared characteristics (e.g., a V region family, length, CDR3
length or composition, species, functionality, specificity, group, subgroup, pattern within the CDR, specific amino acids or other
biochemical attribute). Antibody structure databases (e.g. CATH database: available at cathwwwbiochem.ucl.ac.uk/; SACS
database: available at bioinf.org.uk/abs/sacs/; IMGT 3D structure database: available at imgt3d.igh.cnrs.fr/) or other databases
are available to sort germline segments based on a selected criteria. Alternatively, such selection can be done manually, for
example, using sequence alignments or other manual sorting.

[0278] In one example, germline segments can be selected based on their sequence similarity or differences. One of skill in the
art knows or can determine the sequence identity between and among germline segments, and identify germline segments that
have a particular sequence identity. In one example, germline segment sequences from one or more of a VH, DH, JH, Vk, Jk: VA
and or J), group can be selected based on sequence similarity. Sequence similarity between selected segments can include, but
is not limited to, 60%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more. For example,
subsets of germline segment belonging to the same subgroup or gene family can be selected, which generally share a high
degree (e.g. greater then 70%, typically 75% or more) sequence identity. Tables 3-5 above identify germline segments belonging
to the same subgroup or gene family. For example, in Table 3, IGHV1, IGHV2, IGHV3, IGHV4, IGHVS5, IGHV6 and IGHV7 each
represent a subgroup of a VH segment, and germline segments within a subgroup share at least 75% sequence identity. Thus, all
germline segments in the IGHV1 can be selected, or all germline segments in IGHV2 can be selected, or all germline segments in
IGHV3 can be selected, etc. In another example, in Table 3 IGHV1-18*01 and IGHV1-18*02 represent a gene family having
germline segments that are alleles. Thus, all germline segments that are related by virtue of being in the same family can be
selected as a subset of germline sequences.

[0279] In another example, germline segments can be selected based on sequence differences so that the resulting subset
represents a diverse repertoire of sequences. One of skill in the art knows or can identify germline segments that have a
particular sequence identity. Sequence differences between selected segments can include those that exhibit 60%, 50%, 40%,
30%, 25%, 20%, 15%, 10%, or less sequence similarity. For example, subsets of genmline segments, each from a different
subgroup can be selected. Thus, in one example, V4 segments can be selected from each of the IGHV1, IGHV2, IGHV3, IGHV4,
IGHV5, IGHV6 and IGHV7 subgroups; for example, a subset can include IGHV1-18*01, IGHV1-26*01, IGHV3-11*01, IGHV4-28*01,
IGHV6-1*01, IGHV7-4-1*03. In another example, a VH segment can be selected from each gene family; for example, a subset can
include IGHV1-18*01, IGHV1-2*01, IGHV1-3*01, IGHV1-45*01, IGHV1-46*01, IGHV1-58*01, IGHV1-69*01, IGHV1-8*01, IGHV1-
c*01, IGHV1-f*01, IGHV2-26*01, IGHV2-5*01, IGHV2-70*01, IGHV3-11*01, IGHV3-13*01, IGHV3-15*01, IGHV3-16*01, IGHV3-
20*01, IGHV3-21*01, IGHV3-23*01, IGHV3-30*01, IGHV3-33*01, IGHV3-38*01, IGHV3-43*01, IGHV3-48*01, IGHV3-49*01, IGHV3-
53*01, IGHV3-64*01, IGHV3-66*01, IGHV3-7*01, IGHV3-72*01, IGHV3-73*01, IGHV3-74*01, IGHV3-9*01; IGHV4-28*01, IGHV4-30-
2*01, IGHV4-31*01, IGHV4-34*01, IGHV4-39*01, IGHV4-59*01, IGHV4-61*01, IGHV5-51*01, IGHV6-1*01 and IGHV7-4-1*01. One
of skill of the art is able to select any subset of germline sequences as desired based on sequence differences. Subsets for other
germline segments sequences also can be selected based on sequence differences. Tables 10-12 sets forth exemplary selected
VH, DH, JH, Vk, k., Vp and or Jp, germline segments representing selection of at least one germline segment from each gene

family.

Table 10: Selected Human Heavy Chain Germline Segments

V Segments SEQID NO. ;D Segments SEQID NO. {J Segments SEQID NO.
IGHV1-18*01 10 IGHD1-1*01 239 IGHJ1*01 273
IGHV1-2*02 13 IGHD1-14*01 240 IGHJ2*01 274
IGHV1-24*01 16 IGHD1-20*01 241 IGHJ3*01 275
IGHV1-3*02 18 IGHD1-26*01 242 IGHJ4*01 277
IGHV1-45%02 20 IGHD1-7*01 243 IGHJ5*01 280
IGHV1-46*01 22 IGHD2-15*01 244 IGHJ6*01 282
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Table 10: Selected Human Heavy Chain Germline Segments

V Segments SEQID NO. D Segments SEQID NO. {J Segments SEQID NO.
IGHV1-58*02 26 IGHD2-2*01 245

IGHV 1-69*06 32 IGHD2-21*01 248

IGHV2-8*01 40 IGHD2-8*01 250

IGHV2-26*01 44 IGHD3-10*01 252

IGHV2-5*01 45 IGHD3-16*01 254

IGHV2-70*13 67 IGHD3-22*01 256

IGHV3-11*01 68 IGHD3-3*01 257

IGHV3-13*01 70 IGHD3-9*01 259

IGHV3-15*01 73 IGHD4-11*01 260

IGHV3-16*02 82 IGHD4-17*01 261

IGHV3-20*01 83 IGHD4-23*01 262

IGHV3-21*01 84 IGHD4-4*01 263

IGHV3-23*01 86 IGHD5-12*01 264

IGHV3-30*03 93 IGHD5-18*01 265

IGHV3-35*01 117 IGHD5-24*01 266

IGHV3-38*02 119 IGHD5-5*01 267

IGHV3-43*01 120 IGHD6-13*01 268

IGHV3-48*02 123 IGHD6-19*01 269

IGHV3-49*03 127 IGHD6-25*01 270

IGHV3-53*01 130 IGHD6-6*01 271

IGHV3-64*02 134 IGHD7-27*01 272

IGHV3-66*03 140

IGHV3-7*01 142

IGHV3-72*01 144

IGHV3-73*02 147

IGHV3-74*01 148

IGHV3-9*01 151

IGHV4-28*01 153

IGHV4-31*02 169

IGHV4-34*01 178

IGHV4-39*01 191

IGHV4-4*07 204

IGHV4-59*01 205

IGHV5-51*03 227

IGHV6-1*01 233

IGHV7-81*01 238

Table 11: Human Light Chain Kappa Germline Segments Selected for Manual Compilation

V Segments SEQID NO. J Segments SEQID NO.
IGKV2D-30*01 330 IGKJ1*01 356
IGKV2-30*01 321 IGKJ2*01 357
IGKV2D-29*01 328 IGKJ3*01 361
IGKV1-27*01 292
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Table 11: Human Light Chain Kappa Germline Segments Selected for Manual Compilation

V Segments SEQID NO. J Segments SEQID NO.
IGKV2-24*01 317

IGKV6D-21*01 354

IGKV3-20*01 335

IGHV1-17*01 290

IGKV5-2*01 352

IGKV4-1*01 351

IGKV1-6*01 299

IGKV1-5*01 296

IGKV1D-17*01 310

IGKV3-15*01 334

IGKV1D-42*01 314

IGKV1D-43*01 315

IGKV3D-7*01 350

IGHV1-13*02 288

IGHV1-12*01 286

IGKV3-11*01 332

IGKV1-9*01 301

IGHV1-8*01 300

IGKV2D-40"01 331

IGHV1-39*01 295

IGKV1-33*01 293

Table 12: Human Light Chain Lambda Germline Segments Selected for Manual Compilation

V Segments SEQID NO. J Segments SEQID NO.
IGLV1-36*01 365 IGLJ1*01 442
IGLV1-40*01 366 IGLJ2*01 443
IGLV1-44*01 369 IGLJ4*01 446
IGLV1-50*01 373 IGLJ5*01 447
IGLV2-8*01 397 IGLJE6*01 449
IGLV10-54*02 377 IGLJ7*01 450
IGLV6-57*01 432

IGLV2-11*01 380

IGLV2-14*01 383

IGLV2-18*01 387

IGLV2-23*03 393

IGLV2-33*01 394

IGHV3-1*01 400

IGLV3-16*01 405

IGHV3-19*01 406

IGLV3-21*02 408

IGLV3-22*01 410

IGLV3-25*02 412

IGLV3-27*01 414
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Table 12: Human Light Chain Lambda Germline Segments Selected for Manual Compilation
V Segments SEQID NO. J Segments SEQID NO.
IGLV3-9*01 416

IGLV3-10*01 401

IGLV3-12*02 404

IGLV7-43*01 433

IGLV7-46*02 435

IGLV8-61*01 436

IGLV5-37*01 424

IGLV5-45*03 429

IGHV5-48*01 430

IGLV5-52*01 431

IGLV11-55*01 379

IGLV4-60*02 420

IGHV4-69*01 422

[0280] In all of the examples above, selection of germline segments based on sequence similarity or differences or other
characteristics can be restricted for only one group of germline segments (from among any of VH, DH, JH, Vk, Jk, VA and or Jp), 2
groups, 3 groups, 4 groups, 5 groups, 6 groups or all 7 groups. Thus, for example, in recombining the gene segments to encode
for a plurality of VH chains, only the V4 germline segment sequences can be restricted based on sequence similarity or
differences or other characteristic, and the Dy and J4 segment sequences can represent all known Dy and Jq germline segment
sequences. In another example, each of the VH, Dy and J4 segment sequences can be selected based on sequence similarity or
differences or other characteristic, thereby resulting in a restricted subset of germline segment sequences for compilation herein.
In yet another example, in recombining the gene segments to encode for a plurality of VH chains, the Dy segment is restricted
based on its modification to include nucleotides encoding a particular peptide mimetic or mimetics against a target. In such an
example, the VH and Jq segment sequences can represent all known germline segment sequences to be recombined with the
restricted subset of Dy (e.g. modified) segment. The choice of germline segments selected for use in the compilation method
provided herein depends on a variety of factors including, but not limited to, the diversity of the resulting library, knowledge
regarding preference for a particular germline segment sequence for a target from an initial screen of a library (as described
herein below under Section G.4 entitled iterative screening), and the size of the library.

c. Sequence Compilation

[0281] In the methods provided herein, the variable gene segment sequences are recombined to generate heavy chain variable
regions (5'-VHDRJH-3"), kappa light chain variable regions (5'-V¢Jc-3'), and lambda light chain variable regions (5'-VpJy-3') as
described below. The gene segments can be recombined to generate full-length variable regions, or variable regions that are
less then full length (i.e. portion thereof of full length), so long as the portion is sufficient to form an antigen binding site when
expressed. The nucleic acid sequences are combined so that the resulting nucleic acid molecule is in-frame and encodes a
functional VH or VL polypeptide, i.e. a full-length polypeptide or a portion thereof that is sufficient to form an antigen binding site.

[0282] The compilation method provided herein can be implemented by any procedures known to one of skill in the art. For
example, it can be implemented manually, in silico (e.g. through computer software) or combinations thereof. In some examples,
as described elsewhere herein below, the method can be implemented using sequence compilation software. In addition, public
databases, such as those providing germline segment sequences or other public bioinformatics tools can be use to aid practice of
the method.

[0283] Generally, full length heavy chain variable regions (5'-VHDRHJH-3'), or portions thereof, are recombined such that a VH
segment is combined with a DH segment which is combined with a JH segment. Heavy chain segments are always combined such

that the VH segment is 5' to the Dy segment which is 5' to the J4 segment. The exact VHDHJH can be chosen randomly or

60



DKJ/EP 2356270 T3

empirically and can represent germline segments, or modified forms thereof as discussed above. It is understood that when the
method is performed manually using molecular biology techniques, restriction enzymes can be added to the ends of germline
segments to facilitate joining of segments. Hence, in some examples, the resulting VH chain can contain additional amino acids
between germline segments. For example, as described in the examples herein, nucleic acid molecule library members encoding
a VH chain can encode sequences that contain amino acids SY at 5'end of the JH region between the joined DH region.

[0284] In one example of the methods herein, all permutations of VHDHJH gene segments can be recombined to generate a
nucleic acid molecule encoding a variable heavy chain. Thus, every VH segment (e.g., set forth in any of SEQ ID NOS:10-238), is
combined with every Dy segment (e.g., any set forth in SEQ ID NOS: 239-272), which is combined with every J4 segment (e.g.

any set forth in SEQ ID NOS: 273-285). In such an example, based on the exemplary heavy chain germline segments set forth in
Table 3, greater then or about 100,000 nucleic acid molecules encoding a variable heavy (VH) chain can be generated. In other
examples, the VHDHJH gene segments can be recombined empirically (e.g. using rational or semi-rational approaches as

discussed below). For example, as discussed below any subset of Vy DH and/or Jy gene segment can be chosen to generate a

recombined nucleic acid molecule. In some examples, individual gene segments are selected because of a shared characteristic
including, but not limited to, diversity, same V region family, CDR3 length, composition or other biochemical attribute.

[0285] Full length kappa light chain variable regions (5'-VgJk-3'), or portions thereof, are recombined such that a V¢ segment is
combined with a Jx segment. Full length lambda light chain variable regions (5'-VJ)-3') are recombined such that a V) segment is
combined with a J) segment. Light chain segments are always combined such that the V| segment is 5' to the J segment. The
exact VJg or VpJjp can be chosen randomly or empirically and can represent germline segments, or modified forms thereof as

discussed above. It is understood that when the method is performed manually using molecular biology techniques, restriction
enzymes can be added to the ends of germline segments to facilitate joining of segments. Hence, in some examples, the resulting
VL chain can contain additional amino acids between germline segments.

[0286] In one example of the methods herein, all permutations of VJk can be recombined to generate a nucleic acid molecule
encoding a variable kappa light chain. Thus, every Vi(e.g. any set forth in SEQ ID NOS:286-355, 868) is combined with every Jg
(e.g. any set forth in SEQ ID NOS: 356-364). In such an example, based on the exemplary kappa light chain germ line segments
set forth in Table 4, greater then or about 600 nucleic acid molecules encoding a variable kappa light chain can be generated. In
another example, all permutations of V)J) can be recombined to generate a nucleic acid molecule encoding a variable lambda
light chain. Thus, every V) (e.g. any set forth in any of SEQ ID NOS:365-441) is combined with every J) (e.g. any set forth in any
of SEQ ID NOS: 442-451). In such an example, based on the exemplary lambda light chain germline segment set forth in Table 5,
greater then or about 700 nucleic acid molecules encoding a variable lambda light chain can be generated. In another example,
the VJk or VpJ) gene segments can be recombined empirically as described herein below.

[0287] In all of the examples above, recombined segments are joined such that the recombined full length nucleic acid is in frame
with the 5' start codon (ATG), thereby allowing expression of a full length polypeptide. Any combination of a V(D)J can be made,
and junctions modified accordingly in order to generate a compiled V(D)J sequence that is in-frame, while preserving reading
frames of each segment. The choice of junction modification is a function of the combination of V(D)J that will be joined, and the
proper reading frame of each gene segment. For example, any of the variable gene segments can exst in reading frame 1, 2 or 3
when compiled. Generally, however, for the practice of the method herein, the V sequence (VH Vi or V) is always reading frame

1. Also, the reading frame of the J sequence is set to be either reading frame 1, 2 or 3 such that the resulting gene segment
encodes the correct amino acids. Table 13 below sets forth the reading frames of the exemplary J germline sequences.

Table 13. J Germline Segment Sequences in Coding Frames

Heavy SEQUENCE SEQID NO

IGHJ1*01 273
GCT GAA TAC TTC CAG CAC TGG GGC CAG GGC ACC CIG GIC
ACC GIC TCC TCA G.

IGHJ2*01 274
C TAC TGG TAC TIC GAT CTC TGG GGC CGT GGC ACC €TG
GIC ACT GIC TCC ICA G

IGHJ3*01 275
T GAT GCT TIT GAT GIC TGG GGC CRA GGG ACA ATG GIC
ACC GIC ICT TCA G
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Table 13. J Germline Segment Sequences in Coding Frames
Heavy SEQUENCE SEQID NO
IGHJ3*02 276
T GAT GCT TIT GAT ATC TGG GGC CAAR GGG ACA ATG GTC
ACC GIC TICT TCA G
IGHJ4*01 277
AC TAC TTT GAC TAC TGG GGC CAA GGA ACC CTG GTC ACC
GIC TCC ICA G
IGHJ4*02 278
AC TAC TTT GAC TAC TGG GGC CAG GGA ACC CIG GTIC ACC
GIC TCC TCA G
IGHJ4*03 279
GC TAC TTIT GAC TAC TGG GGC CAR GGG ACC CTG GIC ACC
GIC TCC ICA'G
IGHJ5*01 280
AC AAC TGG TTC GAC TCC TGG GGC CAA GGA ACC CIG GIC
ACC GTC TCC TCA G .
IGHJ5*02 281
AC ARC TGG TTC GAC CCC TGG GGC CAG GGA ACC CIG GIC
ACC GIC ICC ICA G .
IGHJ6*01 282
AT TAC TAC TAC TAC TAC GGT ATG GAC GIC TGG GGG CAA
GGG ACC ACG GTIC ACC GTIC TCC TCA G
IGHJ6*02 283
AT TAC TAC TAC TAC TAC GGT ATG GAC GIC TGG GGC CAA
GGG ACC ACG GTC.ACC GTC TCC TCA
IGHJ6*03 284
AT TAC TAC TAC TAC TAC TAC ATG GAC GTC TGG GGC AAA
GGG ACC ACG GIC ACC GIC TCC TCA —
IGHJ6*04 285
AT TAC TAC TAC TAC TAC GGT ATG GAC GIC TGG GGC AAA
GGG ACC ACG GIC ACC GIC TCC TCA G
Light Kappa {SEQUENCE SEQID NO
IGKJ1*01 G TGGACG TTC GGC CAA GGG ACC AAG GTG GAAATC AAAC 356
IGKJ2*01 TG TAC ACT TTT GGC CAG GGG ACC AAG CTG GAGATC AAAC 357
IGKJ2*02 G TGC ACTTTT GGC CAG GGG ACC AAG CTG GAGATC AAAC 358
IGKJ2*03 TG TAC AGT TTT GGC CAG GGG ACC AAG CTG GAGATC AAAC 359
IGKJ2*04 TG TGC AGT TTT GGC CAG GGG ACC AAG CTG GAGATC AAAC 360
IGKJ3*01 ATTC ACTTTC GGC CCT GGG ACC AAA GTG GATATC AAAC 361
IGKJ4*01 G CTC ACT TTC GGC GGA GGG ACC AAG GTG GAGATC AAAC 362
IGKJ4*02 G CTC ACGTTC GGC GGA GGG ACC AAG GTGGAG ATC AAAC 363
IGKJ5*01 G ATC ACC TTC GGC CAA GGG ACA CGACTGGAGATTAAAC 364
Light Lambda {SEQUENCE SEQID NO
IGLJ1*01 TTAT GTC TTC GGA ACT GGG ACC AAGGTC ACC GTCCTAG 442
IGLJ2*01 TGTG GTA TTC GGC GGA GGG ACC AAGCTGACC GTCCTAG 443
IGLJ3*01 TGTG GTA TTC GGC GGA GGG ACC AAGCTGACC GTCCTAG 444
IGLJ3*02 TTGG GTG TTC GGC GGA GGG ACC AAGCTGACC GTCCTAG 445
IGLJ4*01 TTTT GTATIT GGT GGA GGA ACC CAGCTGATCATTTTAG 446
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Light Lambda {SEQUENCE SEQID NO
IGLJ25*01 C TGG GTG TTT GGT GAG GGG ACC GAGCTGACC GTC CTAG 447
IGLJ5*02 C TGGGTG TTT GGT GAG GGG ACG GAGCTGACC GTC CTAG 448
IGLJ26*01 TAAT GTG TTC GGC AGT GGC ACC AAGGTGACC GTCCTC G 449
IGLJ7*01 TGCTGTG TTC GGA GGA GGC ACC CAGCTGACC GTCCTC G 450
IGLJ7*02 TGCTGTG TTC GGA GGA GGC ACC CAGCTGACC GCCCTCG 451

[0288] For the heavy chain, the reading frame of the D variable gene segment sequence chosen is less rigid then for the V or J
germline segments. This is because the D gene sequence is responsible for encoding the central portion of the CDRH3, which
plays a prominent role in antigen specificity. Hence, variation of amino acids is expected in the D gene segment sequence. Thus,
for example, the Dy gene segment can be any DH gene segment in any reading frame, an inverted or reverse complement

thereof, or a modified form thereof, or any sequence of nucleotides designated as the DH. In some examples, however, the

reading frame of the D germline sequence is chosen so that the resulting encoded amino acids are predominately hydrophilic.
CDR3 is an antigen-binding site, and thereby is rich in hydrophilic residues that are surface exposed (see e.g., Zanetti and
Billetta, Antigenized Antibodies from Concepts to Applications (1996), In The Antibodies, Volume 2 (pp. 75-122), Harwood
Academic Publishers; Pommie et al. (2004) J Mol. Recognition, 17:17-32). One of skill in the art is familiar with techniques to
assess the hydrophobicity/hydrophilicity of sequences. For example, hydrophilicity can be measured using protein grand average
of hydropathy (GRAVY), which gives hydropathy value for a sequence by adding the hydropathy value for each residue and
dividing by the length of the sequence (see e.g., Kyte and Doolittle (1982 and bioinformatics.org/sms2/protein_gravy.html). The
lower the GRAVY value, the more hydrophilic a sequence is.

[0289] In some instances, compilation of variable gene segments in-frame, while preserving reading frames, requires no
manipulation, i.e. no modification of joint regions. In other instances, however, simply compiling V(D)J sequences does not
conserve reading frames. Thus, where the junctions between gene segments are not in the desired frame, modifications, are
made to nucleotides within the junctions between the segments so that each gene segment is in its desired reading frame, and
the full length sequence is in-frame. Nucleic acid modifications include replacements or substitutions, insertions, or deletions of
nucleotides, or any combination thereof. For example, at the V-D junction, one or more nucleotide can be deleted from the 5' end
of the D, one or more nucleotide can be deleted from the 3' end of the V or one or more nucleotides can be inserted between the
V and D (e.g. a nucleotide can be added to the 3' end of the V). In another example, at the D-J junction, one or more nucleotides
can be deleted from the 5' end of the J, one or more nucleotides can be deleted from the 3' end of the D, or one or more
nucleotides can be inserted between the D and J (e.g., a nucleotide can be added to the 3' end of the D). In a further example, at
the V-J junction, as occurs in generation of a light chain, one or more nucleotides can be deleted from the 5' end of the J, one or
more nucleotides can be deleted from the 3' end of the V or one or more nucleotides can be inserted between the V and J (e.g. a
nucleotide can be added to the 3' end of the V). In such examples where nucleotides are inserted, any nucleotide insertion from
among one or more of a guanine (G), adenine (A), cytosine (C) and thymine (T) is contemplated. In some examples, guanine (G)
is chosen as the inserted nucleotide because of the slight preference of terminal deoxynucleotidyl transferase (TdT) for guanine
residues (Alt et al. 1982).

[0290] In the methods, heavy chain segments are recombined separately from light chain gene segment sequences. Thus, an
individual nucleic acid molecule encodes for either a heavy chain (VH) or a light chain (VL) variable region. In the methods, a
plurality of VH nucleic acid molecules encoding a VH chain and a plurality of nucleic acid molecules encoding a VL chain are
generated. The number of such sequences can be up to all possible permutations depending on the number of V, D or J gene
segments available for combination. For example, where all known germline segment sequences are used for practice of the
method, a fully naive antibody library is generated. In other examples, modified gene segments can also be used for practice of
the method. Alternatively, the number of permutations is a function of the selected V, D and J, which can be a subset of all
germline segments or modified forms thereof.

[0291] Once a nucleic acid sequence is compiled, it is further modified to remove stop codons so that the resulting molecule is
functional, i.e. encodes a polypeptide that is not truncated early. For example, modifications to remove stop codons include
substitutions of nucleotides. Exemplary of such modifications, include, but are not limited to, stop cordon TAAreplaced by codons
TAT; stop codon TAG replaced by codons TAT, and stop codon TGA replaced by codons TCA.

d. Further Sequence Modification of Recombined Nucleic Acid Sequences
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[0292] As discussed above, germline segment sequences can be modified before performing compilation as described herein. In
addition or alternatively, modification can be made directly to the recombined nucleic acid sequence. Hence, it is understood that
any of the modifications described below also can be made to individual germline segment sequences before compilation so long
as the reading frames are maintained and the rules governing compilation as described herein are observed to generate in-frame
recombined nucleic acid sequences.

[0293] Thus, any of the plurality of recombined nucleic acids encoding a VH chain or a VL chain can be further modified.
Modifications of the nucleic acid sequences include replacements or substitutions, insertions, or deletions of nucleotides, or any
combination thereof. Any modification contemplated by one of skill in the art can be made to the nucleic acid molecule, so long as
the modification(s) do not interfere with or alter the junction joints made to maintain reading frames of the V(D)J segments
achieved by virtue of practice of the method (as discussed in the Section entitled "Sequence Compilation" above). Any
modification should be checked to confirm that all reading frames are intact to ensure that the resulting full length nucleic acid is
in frame with the 5' start codon (ATG) thereby allowing expression of a full length VH or VL polypeptide, or a portion thereof that is
sufficient to form an antigen binding site.

[0294] The resulting recombined germline variable heavy and light chain nucleic acid sequences can be further modified through
DNA synthesis (i.e. modifications introduced upon synthesis of the nucleic acid molecule) or by using standard molecular biology
techniques. Thus, in one example, any desired modification contemplated can be made to a nucleic acid molecule encoding a
recombined variable heavy or variable light chain and the resulting nucleic acid molecule including any modifications synthesized
as described in sub-section e.iii below. Due to the degeneracy of the genetic code nucleic acid sequences can be designed to
avoid unwanted nucleotide sequences, including unwanted restriction sites, splicing donor or acceptor sites, or other nucleotide
sequences potentially detrimental to efficient translation. Additionally, organisms sometimes favor particular codon usage and/or a
defined ratio of GC to AT nucleotides. Thus, degeneracy of the genetic code permits design of nucleic acid sequences tailored
for expression in particular organisms or groups of organisms. Additionally, nucleic acid molecules can be designed for different
levels of expression based on optimizng (or non-optimizing) of the sequences. In another example, generated recombined
germline VH and VL nucleic acid molecules as described in sub-section e.iii below, can be further modified using using standard
molecular biology techniques, such as PCR, site-directed mutagenesis, restriction enzyme digestion, ligation, cloning and any
combination thereof. The choice of whether to generate such modifications during DNA synthesis or using molecular biology
techniques is dependent on the end user and can be influenced by factors such as the purpose of the modification, the extent of
the modification and timing considerations.

[0295] Modifications of recombined germline nucleic acid molecules encoding VH or VL can be generated randomly or
empirically. For example, random mutation of one or more regions can increase diversity of the library, particularly where
modifications are made to any of the CDR-loop regions, which contribute to the specificity and affinity of the antibody. This library
with increased diversity permits the generation of antibodies, derivatives thereof or portions or fragments thereof, which
potentially can bind to any desired antigen with a high affinity. In another example, modifications can be empirically generated
using rational or semi-rational approaches. Among such empirical modifications of nucleic acid molecules encoding VH and VL
chains contemplated herein include, but are not limited to, modifications of the CDR regions, for example for the generation of
directed libraries, modifications to optimize codon usage, and/or modifications to introduce restriction sites or detectable moieties.
Modifications also can include a combinations of random and empirical modifications.

i. Codon Usage

[0296] For example, nucleic acid sequences can be modified to adapt the codon usage for expression such as, for example,
bacterial expression. Codon usage is degenerate in that multiple codons encode for the same amino acid. Thus a single amino
acid is therefore encoded by multiple codons, however within any organism, codon usage varies for any given amino acid. The full
length nucleic acids provided herein are modified to replace rare codons with more abundant codons utilized in the particular
expression system. Typically, modifications include silent mutations, such that the substitutions do not alter the specificity of the
codon. Codon usage tables are known to those of skill in the art, particularly for common expression systems. For example, for
expression in bacteria E. coli K12, codon usage Tables are known (see, e.g., Grantham, R. et al., Nuc. Acids Res., 8:1892-1912
(1980); Grantham, R. et al., Nuc. Acids Res., 9:r43-r74 (1981) and also Table 14). The codon usage table lists all of the sixty four
possible three nucleotide codons for DNA or RNA with their frequency of usage in the bacteria E. coli K12. The Table shows that
while a single amino acid is encoded by multiple codons (redundancy), these codons are not used at the same rate for any given
amino acid. For example, the amino acid arginine is coded for by six different codons: CGT, CGC, CGA, CGG, AGA and AGG.

The codon AGA has a frequency of 2.0 % while the codon CGC has a frequency of 22 %.
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fields: [triplet] [frequency: per thousand] ([number])

TTT 22.2 (30361)

TCT 8.4 (11498)

TAT 16.1 (22071)

TGT 5.1 ( 7020)

TTC 16.6 (22649) TCC 8.6 (11804) TAC 12.2 (16734) TGC 6.4 (8787)
TTA 13.8 (18915) TCA 7.1 (9706) TAA 2.0 ( 2752) TGA 0.9 ( 1261)
TTG 13.6 (18601) TCG 8.9 (12156) TAG 0.2 (321) TGG 15.2 (20835)
CTT 1.0 (15043) CCT7.0(9554) CAT 12.9 ( 17656) CGT 21.0 (28700)
CTC 11.1 (15183) CCC 5.4 ( 7448) CAC 9.7 (13329) CGC 22.0 (30159)
CTA 3.9 (5303) CCA 8.4 (11518) CAA 15.3 (20970) CGA 3.5 (4787)
CTG 52.9 (72403) CCG 23.3 (31869) CAG 28.9 ( 39560) CGG 5.4 (7320)
ATT 30.4(41551) ACT8.9 (12197) AAT 17.7 (24192) AGT 8.7 (11917)
ATC 25.2 (34426) ACC 23.5 (32101) AAC 21.7 (29656) AGC 16.1 (21961)
ATA 4.3 (5827) ACA 7.0 (9564) AAA 33.7 (46044) AGA 2.0 (2783)
ATG 27.8 (38012) AGC 14.4 (19743) AAG 10.3 (14043) AGG 1.1 (1533)
GTT 18.3 (25079) GCT 15.3 (20863) GAT 32.2 (44103) GGT 24.9 ( 34009)
GTC 15.3 (20913) GCC 25.6 (35018) GAC 19.2 (26201) GGC 29.8 (40725)
GTA 10.9 (14885) GCA 20.2 (27638) GAA 39.7 (54267) GGA 7.9 (10817)
GTG 26.3 (35960) GCG 33.8 (46222) GAG 17.8 (24414) GGG 11.0 (15116)

ii. Adding or Removing Restriction Enzyme sites

[0297] In another example, additional modifications of the nucleic acids include the addition of flanking sequences at one or both
of the 5' and 3' termini of recombined VH or VL nucleic acid sequences that provide restriction sites. Such modifications can be
incorporated into the germline recombined nucleic acid molecules during DNA synthesis, or by PCR, for example using primers
that incorporate the restriction enzyme sites. In some examples, addition of such restriction sites facilitate cloning of the nucleic
acids into a selected vector. For example, restriction sites include any restriction site known in the art. Exemplary restriction site
sequences are set forth in Table 15. Generally, the restriction site chosen is compatible with the expression vector and can be
chosen to facilitate blunt-ended ligation or sticky-ended ligation. The choice of restriction enzyme is routine and is well within the
level of one of skill in the art.

Table 15. Common Restriction Enzyme Cleavage Recognition Sites
Restriction Enzyme Cleavage Sequence SEQID NO
Ncol CCATGG 977
Nhel GCTAGC 978
Awvrll CCTAGG 979
BsiwI CGTACG 980
SHil GGCCNNNNNGGCC 1889
Notl GCGGCCGC 1890
Hindll AAGCTT 1891
EcoRI GAATTC 1892
BamHI GGATCC 1893
EcoRV GATATC 1894
Pstl CTGCAG 1895
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Table 15. Common Restriction Enzyme Cleavage Recognition Sites
Restriction Enzyme Cleavage Sequence SEQID NO

Sall GTCGAC 1896
Smal CCCGGG 1897
Xmal CCCGGG 1898
Bgll GCCNNNNNGGC 1899
Mfel CAATTG 1900
Bsal GGTCTCN 3719

[0298] In some examples, nucleic acids can be modified to remove any restriction sites that occur within the nucleic acid
sequence. In particular, removal of restriction sites is desired so that such sites do not interfere with subsequent digestion,
ligation and cloning procedures. For example, as discussed above, recombined nucleic acid molecules can be modified to contain
terminal flanking restriction sites to facilitate cloning into expression vectors. Generally, such restriction sites are chosen to be
unique so that the presence of the site exists only at the terminal flanking end(s). If the site is not unique, modifications can be
made to the sequence of the nucleic acid molecule to remove any conflicting restriction sites. One of skill in the art is familiar with
restriction sites and can identify such sites within a nucleic acid sequence. Table 15 lists exemplary restriction sites that can be
removed.

[0299] In some instances, a single nucleotide change is possible to effect change of the restriction site. In other instances, two or
three nucleotide changes are necessary to remove a restriction site. Typically, modification of restriction sites existing internally in
a recombined nucleic acid molecule are made in view of the codon usage as discussed above. For example, if a Sal | restriction
sites (GTCGAC; SEQ ID NO:1896) exists internally in a nucleic acid molecule, the GTC codon that codes for valine (V) can be
modified to GTA, GTG, GTT or GTC codons. Simply changing the last C to G correlates to changing the GTC codon (15.3%
frequency of usage) to GTG (26.3% frequency of usage), which is an 11% increase in frequency of codon usage. Alternatively,
the GAC codon (19.2% frequency of usage) that codes for asparagine (D) can be modified to GAT (32.2% frequency of usage)
by changing the last C to T, which is a 13% increase in codon usage. In this example, either of the above modifications can be
made. Typically, modifications are made to convey the highest absolute beneficial increase in frequency of codon usage.

iii. Linkers

[0300] In additional examples, nucleic acid molecules can be modified with a linker sequence. For example, where a single-chain
antibody is desired (e.g. an scFv antibody) the variable heavy and light chains can first be joined by a linker. The linkage can be
direct or via a linker. For example, nucleic acids encoding peptide linkers can be added during DNA synthesis or using molecular
biology techniques to the 5' end of a first sequence (e.g. variable heavy chain) and the 3' terminus of a second nucleic acid
sequence (e.g. variable light chain). Typically, the linker is of sufficient length so that the resulting polypeptide is soluble. Nucleic
acid sequences for use as linkers can encode peptide linkers from about 2 or 2 to about 60 or 60 amino acid residues, for
example from about 5 to 40, or from about 10 to 30, 2 to 6, 7, or 8 amino acid residues. Examples of known linker moieties
include, but are not limited to, peptides, such as (Gly,Ser)n and (Ser,Gly)n, in which niis 1 to 6, including 1 to 4 and 2 to 4, and
mis 1 to 6, including 1 to 4, and 2 to 4. Exemplary of such linkers include any that encode peptide linkers such as glycine serine
polypeptides, such as -Gly-Gly-, GGGGG (SEQ ID NO:981), GGGGS (SEQ ID NO:982) or (GGGGS)n (SEQ ID NO:985), SSSSG
(SEQ ID NO:983) or (SSSSG)n (SEQ ID NO: 1996). Linking moieties are described, for example, in Huston et al. (1988) PNAS
85:5879-5883, Whitlow et al. (1993) Protein Engineering 6:989-995, and Newton et al., (1996) Biochemistry 35:545-553. Other
suitable linkers include any encoding a peptide linker, such as any of those described in U.S. Patent No. 4,751,180 or 4,935,233.
A polynucleotide encoding a desired peptide linker can be inserted anywhere in variable heavy or light chain sequence or at the
5'- or 3'- terminus, in frame, using any suitable conventional technique. For example, restriction sites can be added to the 5'
terminus of the heavy chain sequence and to the 3' terminus of the light chain sequence while a nucleic acid encoding a linker
segment (e.g. (Gly4Ser)3; SEQ ID NO:984) can be added to the 3' terminus of the heavy chain sequence connecting it to the 5'
terminus of the light chain sequence. Upon expression, such a nucleic acid molecule encodes an scFv antibody where the heavy
chain variable region is operably linked to the light chain variable region.

iv. Tags or detectable moieties
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[0301] Additionally, a small epitope tag, such as a myc tag, His tag, Flag tag or other small epitope tag, and/or any other
additional DNA sequence can be added for incorporation into a nucleic acid sequence encoding a variable heavy chain or
variable light chain (Arnau et al. (2006) Protein Expression and Purification, 48:1-13). In some instances, for example, a tag that
permit attachment, for example, an LPETG tag, can be added that allows for site specific modification using the protein ligase,
sortase (Chan et al. (2007) PLoS ONE, 2:e1164). Hence, inclusion of such a tag permits immobilization (e.g. on a BlAcore chip)
and/or selective sorting in the presence of a sortase. Generally, the additional DNA sequence is added to the 3' or 5' terminus of
the nucleic acid molecule encoding the recombined variable sequence directly or indirectly using a linker. Alternatively, the
additional DNA sequence can be included in the expression vector of choice, such that, upon expression, the resulting antibody
contains the additional sequence. For example, plasmid A set forth in SEQ ID NO: | contains a His-Flag Tag corresponding to
nucleotides 3265-3306 (Flag corresponds to nucleotides 3265-3288; His corresponds to nucleotides 3289-3306). In another
example, Plasmid D set forth in SEQ ID NO: 2 contains a Flag tag corresponding to nucleotides 3265-3288, an LPETG tag
corresponding to nucleotides 3289-3303. Thus, upon expression of the heavy chains, alone or together with a variable light
chain, resulting antibodies can be detected using anti-Flag or anti-His tag reagents. This is described in Example 10. One of skill
in the art can add any desired detectable sequence or other identifiable moiety to a nucleic acid molecule encoding a recombined
variable heavy or light chain sequence to facilitate identification and/or purification of the resulting antibodies.

v. Mutational Diversity

[0302] In other examples, modifications can be made to introduce mutational diversity into the resulting nucleic acid molecules.
Any modification can be made, such as by replacement, substitution, deletion or addition of amino acids, either randomly or
empirically (i.e. into any region or segment of the recombined nucleic acid molecule). The modifications can be made during DNA
synthesis or using routine molecular biology techniques such as site-directed mutagenesis, digestion with restriction enzymes
and/or cloning.

[0303] For example, modification(s) can be introduced into a nucleic acid molecule encoding the VH chain, a nucleic acid
molecule encoding the VL chain, or both. The modification(s) can be introduced in the region of one or more of CDR1, CDR2,
CDR3, FR1, FR2, FR3 or FR4. For example, modifications can be introduced into one, two or all three of the three CDRs of a
given variable domain (VH, VL or both). In one example, modifications are introduced into CDR1 and CDR2, e.g. of a heavy chain
variable domain. Typically, modification(s) are introduced into the CDR3 of the heavy chain (CDRH3). Any combination is
contemplated. One of skill in the art knows and can identify CDR1, CDR2, CDR3, FR1, FR2, FR3 and FR4 regions in a nucleic
acid molecule encoding a VH or VL (see e.g., Chothia et al. (1989) Nature 342:877-883; Al-Lazkani et al. (1997) J Mol. Biol.,
273:927-948) ; WO/2007/137616; bioinf.org.uk/abs/;  bioc.unizh.ch/antibody/Numbering/NumFrame.html; Martin et al,,
Bioinformatics Tools for Antibody Engineering in Handbook of Therapeutic Antibodies, Wiley-VCH (2007), pp. 96-103 ). For
example, CDRs can be identified in VH and VL chains using Kabat numbering based on sequence alignment or the Chothia
numbering scheme based on structural topology. Since the Kabat numbering scheme was developed from sequence alignment,
insertions in the sequence relative to the numbering scheme by alignment are indicated by letters (e.g. 27, 27A, 27B, 27C, efc...)
and deletions have the corresponding number skipped. The residues corresponding to the six CDRs of the light and heavy chains
based on Kabat numbering are CDR-L1: L24-L34; CDR-L2: L50-L56; CDR-L3: L89-L97; CDR-H1: H31-H35B; CDR-H2: H50-H65;
CDR-H3: H95-H102. One of skill in the art knows that CDR lengths can vary and can identify corresponding residues, for example,
by alignment and use of kabat numbering.

vi. Directed Peptides

[0304] In some cases, modifications include rationally generated modifications to generate antibodies and portions or fragments
thereof that mimic the activity of biologically active peptides against known targets (see e.g., International published PCT
Application No. WO 2004/050017). Important biological functions, such as receptor binding, activation and enzymatic activity, are
often amibutable to discrete regions of larger protein molecules, containing a limited number of amino acid residues termed
peptide epitopes and mimitopes. These peptide epitopes and mimitopes can be used as therapeutics, but due to their small size,
are typically unstable in vivo due to rapid degradation. The peptide epitopes, however, can be introduced into variable regions of
antibodies, which can act to mimic the activity of the biologically active peptide. Such antibodies are more stable, and exhibit
increased half-life. Thus, antibodies or portions thereof can be directed toward a known target or function by incorporating
sequences into the variable regions of an antibody that correspond to a polynucleotide target of interest. Often, structure and or
function information of the known targets is available. These libraries are useful in providing lead antibodies for future antibody
libraries.

67



DKJ/EP 2356270 T3

[0305] Hence, included in the modifications herein are nucleic acid sequences encoding germline recombined VH and VL,
wherein nucleotides corresponding to one or more CDR is replaced with nucleotides encoding one or more amino acid residues
for a peptide of choice. In one example, the modifications in a nucleic acid molecule encoding a germline recombined VH and/or
VL can be generated during DNA synthesis. Alternatively, the modification can be introduced into a nucleic acid molecule
encoding a germline recombined VH and/or VL by restriction digestion followed by ligation with a peptide of choice. If nhecessary,
restriction sites can be created in a CDR, such as by site-directed mutagenesis or PCR, to facilitate ligation of the peptide. This
latter method is described in Example 12 herein.

[0306] The nucleotides can encode for peptides of 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 16, 20, 25 or more amino acids. Any peptide that
exhibits a useful property is suitable for insertion into an antibody scaffold. Generally, the peptide is one that specifically binds a
target molecule. The peptides also include those that exhibit a specific activity, for example, an agonist or antagonist activity upon
binding to the target. Peptide activities and uses include, but are not limited to, binding a receptor, binding a membrane bound
surface molecule, binding a ligand, binding an enzyme or structural protein, activating or inhibiting a receptor, target drug delivery
or any enzymatic activity. Exemplary of peptides are those that bind to a cell surface receptor such as a receptor for a cytokine,
growth factor or growth inhibitor. Peptide mimetics for incorporation into a recombined germline VH or VL include any set forth in
US Patent No. 7169905; US Patent No. 7396917, US Patent No. 7272508, US Patent No. 7019017; U.S. published Patent Appl.
No. US200701344; published International Appl. No. WO2005060642; Johnson et al. (2000) Nephrol Dial. Transplant, 15:1274-
1277. Exemplary of such peptides are set forth in Table 16. Other peptides for incorporation into the VH and VL encoded by the
recombined germline nucleic acids provided herein are known in the art (see e.g., any of the references cited above) and/or can
be identified depending on the desired target.

Table 16. Exemplary Peptide Mimetics
Peptide Sequence SEQID
NO:
TPO [EGPTLRQWLAARA 987
GGCADGPTLREWISFCGGK 988
GGCADGPTLRGWISFCGG 989
LAIEGPTLRQWLHGNGRDT 990
GNADGPTLRQWLEGRRPKN 991
TIKGPTLRQWLKSREHTS 992
EPO TYSCHFGPLTWVCKPQ 891
DYHCRMGPLTWVCKPLGG 993
GGTYSCHFGPLTWVCKPQGG 994
DREGCRRGWVGQCKAWFN 995
QRVEILEGRTECVLSNLRGRTRY -996
G-CSF EEDCK 997
IL-5 TGGGDGYVCVEWARCPTCK 998
EGYWVCVEWAACPTCR 999
human brain natriuretic peptide (hBNP-{ CFGRKMDRISSSSGLGC 1000
32)
FGRKMDRISSSSGLG 1001
Exendin 4 HGEGRFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS | 1002
GLP-1 HAEGTFTSDVSSYLEGQMKEFIAWLVKGR 1003
GLP-2 HADGSFSDEMNTILDNLAARDFINWLIQTKITDR 1004
Glucagon HSQGTFTSDYSKYLDSRRAQDRVQWLMNT 1005
PACAP-38 HSDGIFTDSYSRYRKQMAVKKYLAAVLGKRYKQRVKNK 1006
CD209L RYWNSGEPNNSGNEDCAEFSGSGWNCNRCDVDN 1007
TNF YCFTASENHCY 1008
YCFTNSENHCY 1009
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Table 16. Exemplary Peptide Mimetics
Peptide Sequence SEQID

NO:
VEGF VEPNCDIHVMWEWECFERL 1010
GERWCFDGPLTWVCGEES 1011
MMP inhibitor CTTHWGFTLC 1012
CTLA4 CSLHWGFWWC 1013
GFVCSGIFAVGVGRC 1014

[0307] Nucleic acid molecules encoding for recombined germline VH or VL can be modified by replacement or introduction of
nucleotides encoding a peptide into one or more of CDR1, CDR2, CDR3, FR1, FR2, FR3 or FR4. For example, nucleic acid
molecules encoding for recombined germline VH or VL can be modified by replacement of an entire CDR with nucleotides
encoding a peptide. The CDR replaced by a peptide can be CDRH1, CDRH2, CDRH3, CDRL1, CDRL2, and/or CDRL3. For
example, in the resulting VH or VL chain one or more CDRs is replaced by a peptide. The peptides can be the same or different.
In another example, nucleic acid molecules encoding for recombined human germline VH and VL are modified by replacement of
a portion of a CDR with nucleotides encoding a peptide. The portion of the CDR replaced by the nucleotides is a portion of
CDRH1, CDRH2, CDRH3, CDRL1, CDRL2, and/or CDRL3. The portion of the CDR replaced by the nucleotides can encode for a
peptide thatis 1,2, 3,4, 5,6,7,8,9, 10, 16, 20 or 25 or more amino acids. In an additional example, one or more portions of two
or more CDRs are replaced by nucleotides encoding a peptide. The resulting peptides can be the same or different. In a further
example, nucleic acid molecules encoding for recombined human germline VH or VL can be modified by insertion of nucleotides
encoding a peptide between two nucleotides of a CDR of the antibody. The CDR with a peptide inserted is CDRH1, CDRHZ,
CDRH3, CDRL1, CDRL2, and/or CDRL3. In some instances, the resulting VH or VL chain includes one or more peptides inserted
in one or more CDRs. The peptides inserted into the CDRs can be the same or different.

[0308] The addition of flanking sequences at the carboxy or N-terminal ends of a peptide have been shown to increase biological
activity, by altering the presentation of the peptide within the antibody scaffold. Hence, nucleic acid molecules can be modified to
encode peptides having adding flanking sequences at the carboxy or N-terminal ends of the peptides. Flanking sequences can
encode for 1, 2, 3, 4, 5 or more amino acids. Flanking sequences can encode for any amino acid or any combinations of amino
acids. Glycine is the smallest and simplest of the amino acids, containing only a single hydrogen atom in its side chain. Due to its
small size, glycine can fit into small spaces and can adopt particular conformations that other amino acids can not. Proline is a
sterically constrained amino acid that has been shown to increase activity of a peptide when flanking the peptide sequence
(REF). Generally, flanking sequences encode for glycine or proline. Typically, flanking sequences encode for proline. For
example, a nucleic acid molecule can encode a peptide containing proline and/or glycine added to the N- or C- terminus of the
EPO peptide set forth in SEQ ID NO:891. Exemplary of nucleic acid molecules containing flanking sequences encode any of the
EPO peptides set forth in SEQ ID NOS: 874-895.

e. Generating Variable Heavy and Light Chain Sequences and Nucleic Acid Molecules

[0309] The sequences for recombined nucleic acid molecules encoding VH and VL chain compiled by practice of the method
herein are collected and stored. The collected sequences can be analyzed for any particular characteristic, such as for example,
sequence similarity between and among other recombined sequences. The sequences then can be ranked based on sequence
diversity. All recombined sequences, or a subset thereof, can be generated into recombined nucleic acid molecules using DNA
synthesis and/or recombinant DNA technology. For example, a subset of sequences can be selected based on their sequence
similarity or difference for generation of an antibody library.

i. Storage and Collection

[0310] Sequences recombined by the method herein are collected and stored. Typically, collection and storage is in an
addressable format, such that the identity of each sequence is known by its locus. For example, the sequences can be stored in a
database or in a list. Further, the individual gene segment components of each nucleic acid sequence are known, and the
recombined nucleic acid sequence identified by the component segments. For example, a nucleic acid sequence named VH1-
18_IGHD1-26*01_IGHJ2*01 identifies a nucleic acid sequence encoding a variable heavy chain containing the VH germline
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segment VH1-18 (also called VH1-18*01 by some nomenclature standards), the DH germline segment IGHD1-26*01, and the JH
germline segment IGHJ2*01. One of skill in the art can identify a nucleic acid sequence using any desired naming convention, so
long as the component segments are easily identified.

[0311] Generally sequences encoding VH chains are recombined, collected and stored separately from VL chains. Further,
among VL chains, sequences encoding V-kappa light chains are recombined, collected and stored separate from sequences
encoding V-lambda chains. The identity of the nucleic acid sequence at each locus is known and can be mapped to an output file
that contains the sequences for all the nucleic acid molecules within the addressable format.

[0312] For purposes herein, the sequences are addressably stored such that each sequence can be easily identified, including
by its component parts (e.g. the individual compiled segments). By practice of the methods above, a plurality of different
recombined nucleic acid sequences encoding a VH chain can be generated, which can represent all possible permutations of

recombined segments or subsets thereof. For example, 10, 100, 500, 1000 (103), 2x103, 4x103, 6x103, 8x103, 104, 2x104, 3x104,

4x10%, 5x10%, 6x10%, 7x104, 8x10%, 9x104, 105, 2x10%, 3x10%, 4x10°, 5x10%, 6x10%, 7x10°, 8x10°, 9x10°, 105, 107 or more VH
nucleic acid sequences can be generated. By practice of the methods above, a plurality of different recombined nucleic acid
sequences encoding a VL chain can be generated, which can represent all possible permutations of recombined segments or

subsets thereof. For example, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 (103), 2x1 03,
3x1 03, 4x1 03, 5x103, 6x103, 7x1 03, 8x1 03, 9x103, 104, 5x1 04, 10° or more VL nucleic acid sequences can be generated.

[0313] The examples exemplify collection and storage of sequences compiled by practice of the method in a SequenceHistory.txt
file. Such a file represents sequences generated in the Examples by the exemplifed software and ordered for DNA synthesis.
Sequences also can be stored manually, for example, in spreadsheets or lists.

ii. Determining Sequence Diversity of Collected Nucleic Acid Sequences

[0314] In some examples, recombined nucleic acid molecules can be collected and stored based on their sequence diversity. It is
contemplated herein that knowledge of the sequence diversity of library members can be employed to select a restricted subset
of nucleic acid sequences encoding VH chain and VL chain for synthesis and expression as described herein below. Hence,
resulting antibody libraries can be made to maximize sequence diversity among members due to sequence differences.
Alternatively, resulting antibody libraries can be made to minimize sequence diversity among members due to sequence
similarities. Thus, for example, the sequence of a selected recombined nucleic acid can be compared to all other sequences in
the libraries, and those sequences that are different (e.g. having sequence similarity that is less then 70%, e.g., 10%, 20%, 30%,
40%, 50%, 60%, 65%) can be selected. In another example, if a "Hit" is identified in an initial screen, a further library can be
created where all members have a high sequence similarity (e.g. 70%, 75%, 80%, 85%, 90%, 95% or more) to the identified "Hit."
The percentages given are for exemplification only. One of skill in the art can choose any desired limit of sequence similarity by
which to select sequences for inclusion in a particular library.

[0315] To determine the sequence similarity or difference between and among recombined nucleic acid sequences sequence
diversity based on sequence similarity of all collected nucleic acid sequences is assessed. Typically, due to the degeneracy of the
genetic code, recombined nucleic acid sequences are first translated to give an amino acid sequence, and then sequence
similarity between and among the resulting amino acid sequences is determined. Translation is performed based on the genetic
code, whereby 64 codons encode the 20 amino acids plus three stop codons (see Table 20). Translation of each sequence can
be performed manually or by other computer-based or automated methods. One of skill in the art is familiar with methods of
translating proteins. The sequences can be grouped or stored based on their sequence diversity.

[0316] Typically, sequence diversity is assessed based on sequence similarity of two or more sequences, such as for example,
as determined by alignment. One of skill in the art is familiar with various techniques to determine the sequence similarity (e.g.
identity) between and among sequences. For example, sequence similarity can be determined manually by determining
nucleotide differences between and among sequences. Sequence similarity or sequence identity of nucleotide or amino acid
sequences also can be determined using conventional software or computer programs. Such algorithms are well known to one of
skill in the art. For example, to find the best segment of identity or similarity of sequences, BLAST (Altschul et al (1990) J. Mol.
Biol. 215:403-410 and Lipman et al (1990) J. Mol. Biol. 215:403-410), FASTA ( Lipman et al (1985) Science 227:1435-1441), or
Smith and Waterman (Smith and Waterman (1981) J. Mol. Biol. 147:195-197) homology search programs can be used. To
perform global alignments, sequence alignment programs such as the CLUSTAL W (Thompson et al (1994) Nucleic Acids
Research 22:4673-4680) can be used.
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[0317] For example, nucleic acid or amino acid sequences can be assessed for sequence similarity using BLAST. Parameters for
sufficient similarity to determine relatedness are computed based on well known methods for calculating statistical similarity.
Exemplary parameters for determining relatedness of two or more sequences using the BLAST algorithm, for example, can be as
set forth below. Briefly, amino acid sequence alignments can be performed using BLASTP version 2.0.8 (Jan. 05, 1999) and the
following parameters: Matrix 0 BLOSUM62; gap open: 11; gap extension: 1; x_dropoff: 50; expect: 10.0; wordsize: 3; filter: on.
Nucleic acid sequence alignments can be performed using BLASTN version 2.0.6 (Sep. 16, 1998) and the following parameters:
Match: 1; mismatch:-2; gap open: 5; gap extension: 2; x_dropoff: 50; expect: 10.0; wordsize: | 1; filter: off. Those skilled in the art
will know what modifications can be made to the above parameters to either increase or decrease the stringency of the
comparison, for example, and determine the relatedness of two or more sequences. The BLAST program provides an output
indicator, the BLAST bit score, which is a value calculated from the number of gaps and substitutions associated with each
aligned sequence. The higher the score, the more significant the alignment. The bit score can be used to select sequences that
have either the most sequence diversity or alternatively, the least sequence diversity to every other selected sequence.

[0318] In another example, sequence diversity also can be assessed by comparison of two or more amino acid or nucleic acid
sequences by alignment methods, e.g., the CLUSTAL method. (See, e.g., Higgins, D. G. and P. M. Sharp (1988) Gene 73:237-
244.) The CLUSTAL algorithm groups sequences into clusters by examining the distances between all pairs. The clusters are
aligned pairwise and then in groups. The percentage similarity between two amino acid sequences, e.g., sequence A and
sequence B, is calculated by dividing the length of sequence A, minus the number of gap residues in sequence A, minus the
number of gap residues in sequence B, into the sum of the residue matches between sequence A and sequence B, times one
hundred. Gaps of low or of no similarity between the two amino acid sequences are not included in determining percentage
similarity. Sequence similarity (e.g. sequence identity) between nucleic acid sequences can also be counted or calculated by
other methods known in the art, e.g., the Jotun Hein method. (See, e.g., Hein, J. (1990) Methods Enzymol. 183:626-645.) Identity
between sequences can also be determined by other methods known in the art, e.g., by varying hybridization conditions.
BLASTclust is another program that can be used for cluster analysis. BLASTclust is used in the software compilation program
described in the Examples.

[0319] Diversity and cluster information as well as BLAST bit score information provide the user with several options when
selecting sequences. For example, the user can create an antibody library where the selected sequences are as diverse as
possible. To do this, the user can use the diversity score and cluster information, and select sequences from different clusters
that have the highest diversity. Alternatively, for example, the user can create a an antibody library where one sequence is initially
selected and all subsequent sequences are as similar as possible to the first sequence. This can be accomplished by using the
BLAST function. The user can BLAST the selected first sequence, and then select all the other sequences for the library using
the BLAST bit score, choosing sequences with the highest score and therefore the highest sequence similarity. For example,
Example 5 describes implementation of assessing sequence sequence diversity between and among recombined sequences
using Software Compilation software. The Example illustrates that BLAST can be performed on all sequences and Blast bit scores
calculated to identify the sequence similarity or differences between sequences.

iii. Generating Nucleic Acid Molecules From Recombined Sequences

a) Synthesis

[0320] Where desired, the sequences can be individually synthesized into nucleic acid molecules. All collected sequences can
be synthesized, or a subset of sequences synthesized. Nucleic acid molecules encoding VH or VL chain can be synthesized by
methods known to one of skill in the art using synthetic gene synthesis (see e.g., U.S. Patent Nos. 4,652,639; 5,132,215;
5,093,251; 6,110,668; 6,472,184; published U.S. application Nos. US20060281113; US20070004041; US20070122817; and
International PCT Published Application Nos. WO98/15567; W099/47536; WO00/75364; W02004035781; W02005071077).
These include standard solid phase polypeptide synthesis methods involving synthesis of single stranded oligos that are ligated
together. Methods also include methods using standard triplets that act as universal building blocks that represent all possible
sequence combinations, and can be combined in a series of reaction steps (Slonomics®).

[0321] Nucleic acids can be synthesized that are 20, 50, 100, 200,300, 400, 500, 600, 700, 800, 900, 1000 or more base pairs in
length. Gene synthesis can be performed by automated methods. Any of the known synthesis methods can be used to produce
the nucleic acid molecules. For example, companies exist for the purpose of synthesizing oligonucleotides and genes, for
example, Integrated DNA Technologies (IDT) (Coralville, 1A), TriLink Biotechnologies (San Diego, CA), Blue Heron Gene
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Synthesis (Bothell, WA), and Sloning Biotechnology (Puchheim, Germany).

[0322] The nucleotide monomers used in the synthesis can be purine and pyrimidine deoxyribonucleotides (adenosine (A),
cytidine (C), guanosine (G) and thymidine (T)) or ribonucleotides (A, G, C and U (uridine)), or they can analogs or derivatives of
these nucleotides, such as peptide nucleic acid (PNA), phosphorothioate DNA, and other such analogs and derivatives or
combinations thereof. Other nucleotide analogs are well known in the art and can be used in synthesizing the oligonucleotides
provided herein.

[0323] The nucleic acid molecules can be synthesized with nucleotide modifications. In one example, each oligonucleotide
contains a terminal phosphate group, for example, a 5' phosphate group. For example, when it is desired to seal nicks between
two adjacent oligonucleotides, e.g. following hybridization of the two oligonucleotides to a common opposite strand polynucleotide
according to the methods herein, a 5' phosphate group is added to the end of the oligonucleotide whose 5' terminus will be joined
with the 3' terminus of another oligonucleotide to seal the nick. In one example, a 5' phosphate (PO4) group is added during

oligonucleotide synthesis. In another example, a kinase, such as T4 polynucleotide kinase (T4 PK) is added to the oligonucleotide
for addition of the 5' phosphate group. Other oligonucleotide modifications are well-known and can be used with the provided
methods.

[0324] The synthetic oligonucleotides can be chemically synthesized. Methods for chemical synthesis of oligonucleotides are
well-known and involve the addition of nucleotide monomers or trimers to a growing oligonucleotide chain. Typically, synthetic
oligonucleotides are made by chemically joining single nucleotide monomers or nucleotide trimers containing protective groups.
For example, phosphoramidites, single nucleotides containing protective groups, can be added one at a time. Synthesis typically
begins with the 3' end of the oligonucleotide. The 3' most phosphoramidite is attached to a solid support and synthesis proceeds
by adding each phosphoramidite to the 5' end of the last. After each addition, the protective group is removed from the 5'
phosphate group on the most recently added base, allowing addition of another phosphoramidite. See, for example, Behlke et al.
"Chemical Synthesis of Oligonucleotides" Integrated DNA Technologies (2005), 1-12 ; Allen et al. "UltramersTM- The Longest
Oligonucleotides Available with Mass Spectrometry" Integrated DNA Technologies, Technical Report (2007 ); and McBride and
Caruthers Tetrahedron Lett. 24:245-248, which describe synthesizing oligonucleotides using standard cyanoethyl chemistry
(using phosphoramidite monomers and tetrazole catalysis). Such methods typically result in generation of oligonucleotides of 100-
200 bases.

[0325] Thus, to synthesize larger genes, methods include annealing of a series of smaller oligonucleotides. In such a method,
individually designed oligonucleotides are made, such as by using an automated DNA synthesizer, purified and connected by
specific annealing using standard ligation or polymerase reactions. Generally, the oligos are designed with overlapping stretches
of common sequence to permit annealing. Several methods of gene synthesis have been described, including, but not limited to
the ligation of phosphorylated overlapping oligonucleotides (Gupta,N.K. et al. (1968) Studies on polynucleotides, 88. Enzymatic
joining of chemically synthesized segments corresponding to the gene for alanine-tRNA. Proc. Natl Acad. Sci. USA, 60, 1338-
1344; Fuhrmann M et al.,, A synthetic gene coding for the green fluorescent protein (GFP) is a versatile reporter in
Chlamydomonas reinhardtii. Plant J. 1999 Aug;19(3):353-61); de novo gene construction using Utramers (Allen et al.
"UltramersTM- The Longest Oligonucleotides Avialable with Mass Spectrometry" Integrated DNA Technologies, Technical Report

(2007); the Fok | method (Mandecki,W. and Bolling, T.J. (1988) Fokl method of gene synthesis. Gene, 68, 101-107 ); a modified
form of ligase chain reaction for gene synthesis; PCR assembly whereby the full-length molecule is generated progressively by
overlap extension (Stemmer,W.P., Crameri,A., Ha,K.D., Brennan,T.M. and Heyneker,H.L. (1995) Single-step assembly of a gene

and entire plasmid from large numbers of oligodeoxyribonucleotides. Gene, 164, 49-53), thermodynamically balanced inside-out
(Gao X, Yo P, Keith A, Ragan TJ, Harris TK. Thermodynamically balanced inside-out (TBIO) PCR-based gene synthesis: a novel
method of primer design for high-fidelity assembly of longer gene sequences. Nucleic Acids Res. 2003 Nov 15;31(22):e143) or
combined approaches (Young L, Dong Q. Two-step total gene synthesis method. Nucleic Acids Res. 2004 Apr 15;32(7):e59 ).
Since the error frequency increases with longer oligonucleotides, methods typically include using shorter oligonucleotides (200
base pairs or less) assembled together.

[0326] The synthesized molecules can be purified by a number of well-known methods, for example, high-performance liquid
chromatography (HPLC), thin layer chromatography (TLC), Polyacrylamide Gel Electrophoresis (PAGE) and desalting.

[0327] In one embodiment, the synthesized nucleic acids are arrayed in multiwell plates, with each individual well of a plate
corresponding to one individual nucleic acid. More specifically, each individual locus of a plate contains an nucleic acid encoding
an antibody variable region, either heavy or light. The identity of the nucleic acid contained within each well of the multiwell plate
is known and mapped to an output file that contains the nucleic acid sequences for all of the nucleic acids within the plate.
Multinell plates can include but are not limited to 96-well plates, 384-well plates, and 1536-well plates. In an exemplary
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embodiment, the nucleic acids are spatially arrayed in a 96-well plate.

[0328] Upon synthesis, the resulting nucleic acid molecules are individually addressed into a locus (e.g. a well, chip, tag, and
other addressable formats). Each individual locus of a plate can contain a different recombined and synthesized nucleic acid
molecule encoding for either a heavy chain variable region or a light chain variable region or portion thereof compared to all other
addresses. The identity of the nucleic acid molecule at each locus is known and can be mapped to an output file that contains the
sequences for all the nucleic acid molecules within the addressable format. For example, nucleic acid molecules can be
addressed by spatial array into multiwell plates, with each individual locus of a plate containing one individual nucleic acid
molecule. Multiwell plates can include but are not limited to 12-well plates, 24-well plates, 96-well plates, 384-well plates, and
1536-well plates.

b) Recombinant Generation

[0329] In some examples, recombined VH and/or VL sequences, or a subset thereof, can be generated into recombined nucleic
acid molecules using recombinant DNA technology. One of skill in the art is familiar with general recombinant DNA techniques,
including but not limited to, PCR, cloning and restriction enzyme digestion. Such techniques can be used to combine germline
segments as discussed herein above to generate recombined nucleic acid molecules that are in-frame. Generally, each vector is
generated individually, such that the identity of the sequence of each vector is known through the cloning process. Thus, the
recombinant generation of a combinatorial antibody library is addressable.

[0330] In the methods of generating combinatorial antibody libraries using recombinant DNA techniques, germline segments can
be linked directly or indirectly by a linker so long as the resulting nucleic acid molecule is in-frame, resulting in a functional and
productive antibody. The linker can be a peptide, polypeptide or an amino acid. For example, it is understood that by virtue of
using recombinant DNA technologies, including the use of restriction enzymes, that amino acids can be inserted between V-D, D-J
and V-J junctions in order to facilitate joining of germline segments. Exemplary of a linker as described herein in Example 14 is a
sequence of nucleotides encoding an SY between the 3'end of the DH germline segment and the 5'end of the J4q germline

segment.

[0331] In methods of generating a combinatorial antibody library by recombinant DNA techniques, a parent vector or vectors can
be generated that contain common nucleic acid sequences between and among members of the library. For example, a vector
can be generated that contains nucleic acid sequence for a V4, Dy and/or J4 germline segment, modified forms thereof, or
portions thereof and/or a V|_and/or J_ that are common between all members of the library. It is understood that introduction of
segments is with reference to the reading frames as described herein above, such that the resulting compiled nucleic acid
molecule is in-frame. The description below provides a general summary of a method of generating a combinatorial antibody
library using recombinant DNA techniques. It is understood that the reference to the examples is for exemplification only. Using
the description provided herein one of skill in the art can generate similar vectors containing nucleic acid compiled from germline
segments or modified forms thereof to generate recombined VH or VL chains that are in-frame. For example, it is understood that
the order of addition of V/Dn/ JH or V| /JL segments or portions thereof to the recombinant vectors can occur in any order, so

long as the resulting cloned nucleotide sequence encodes a recombined VH or VL chain that is in-frame.

[0332] Thus, a parent vector is typically generated containing a sequence common to all members of the library. For example, if
all vectors share a common VH germline sequence, a vector can be generated carrying the VH germline sequence in its correct

reading frame, which can be manipulated for subsequent inclusion of other germline segments. For example, the VH germline
sequence can be modified to include restriction enzyme sites on the 3'end for subsequent joining with a Dy germline sequence. In
another example, vectors can be generated containing a portion of a VH, DH or J4 germline sequence. For example, a vector can
be generated containing a common framework consensus sequence as described elsewhere herein. This is exemplified in
Example 14 where a modified Plasmid A vector was generated to contain a common framework 4 region of a JH germline
segment. An exemplary parent vector for use in generating a combinatorial antibody library using the methods herein is set forth
in SEQ ID NO:2051, which contains a common VH germline segment (VH3-23 (IGHV3-23*01) that is modified to remove an
internal restriction site and add additional restriction sites at the 3'end) and a common framework 4 region of a JH germline
segment.

[0333] The parent vector can then be used to further introduce remaining germline segments, modified forms thereof, or portions

thereof such that a plurality of final vectors are generated each containing a nucleic acid sequence encoding a recombined VH
and/or VL chain. The generation from a parent vector to a final vector can occur in steps, thereby resulting in intermediate
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vectors, generally at least one intermediate vector. Generally, nucleic acid sequences for subsequent germline segments,
modified forms thereof or portions thereof are generated as oligonucleotides for subsequent cloning into the parent vector or an
intermediate vector. It is understood that if a stop codon is inserted at any step, the stop codon is either removed as described
herein above, or the particular segment containing the stop codon is not cloned. To facilitate joining with adjacent nucleic acid
sequences, the oligonucleotides are generated to contain complementary restriction enzyme sites at the 3'and/or 5'ends.

[0334] For example, depending on the components contained in the parent vector, an intermediate vector can be generated to
contain remaining germline segments, modified forms thereof or portions thereof. For example, intermediate vectors can be
generated from the parent vector above (set forth in SEQ ID NO:2051), whereby each intermediate vector contains a different Jy
segment in its correct reading frame (see e.g. Table 13). The JH segment can be a germline segment or a modified form thereof.
Exemplary of modified JH4 segments are any set forth in SEQ ID NOS: 3450-3455 and encoding JH regions set forth in any of SEQ
ID NOS: 3456-3461. The entire J4 segment or a portion of a J4 segment can be added to an existing parent or intermediate
vector. For example, if a parent vector is made to contain a consensus framework 4 region as described above, a portion of a J4
segment containing nucleotides corresponding to the last portion of a CDR3 in the JH4 segment can be introduced. By virtue of the
addition of different segments, for example different J4 segments, in the intermediate vectors, the diversity of the library can be

increased. Thus, generally, a plurality of intermediate vectors are generated. For example, Example 14 describes the generation
of six intermediate vectors (having a sequence set forth in any of SEQ ID NOS: 2064-2069).

[0335] A plurality of final vectors are generated that contain the all components of a compiled germline sequence. As above, the
remaining nucleotide to be inserted into the vector are generated as oligonucleotides, and typically contain complementary
restriction enzyme sites at the 3'and/or 5'ends. As noted, the oligonucleotides are generated to provide the correct reading frame
for the inserted segment and do not contain stop codons. In addition, the oligonucleotides are generated to preserve existing
reading frames for the segments contained in the parent or intermediate vectors. For example, as described elsewhere herein, it
is understood that the reading frame of the Dy region is not critical. Thus, DH segments, including DH germline segments, can be
inserted in any reading frame, or can be a random sequence of nucleotides. Example 14 exemplifies generation of a plurality of
final vectors by introduction of DH germline segments (e.g., any set forth in any of SEQ ID NOS: 239-245, 248, 250, 252, 254,
256, 258-272), or inverted segments thereof (e.g., any set forth in any of SEQ ID NOS: 3462-3488), in all three reading frames. In
generating the oligonucleotides, however, one or more nucleotides are removed or added from the 3'or 5'ends in order to
preserve reading frames of the adjacent J4 segments. This is exemplified in Example 14, which sets forth conditions for removing
or adding nucleotides in order to preserve reading frames.

[0336] The resulting final vectors contain compiled VH/DH/JH or VL/JL germline segments, or modified forms thereof, that encode
a recombined VH chain or VL chain. Each final vector is different and contains a different nucleic acid sequence encoding a
different recombined VH chain or VL chain. Since the nucleic acid molecules are already cloned into an expression vector, they
can be directly transformed into an expression system as discussed in Section f below.

f. Expressing and Producing Antibodies or Portions or Fragments Thereof

[0337] In the methods provided herein, recombined nucleic acid molecules, such as synthetic recombined nucleic acid molecules
or recombined nucleic acid molecules generated recombinantly, are cloned into an expression vector. The polynucleotides
typically are inserted into the vectors using restriction digest and ligation. Any conventional vector known to one of skill in the art
can be used for expression in eukaryotic or prokaryotic cells. Exemplary vectors include plasmid A, C and D described herein
below. The vector can be used to transform any expression system compatible therewith for amplification of the nucleic acid
and/or expression of the encoded variable heavy or variable light chain polypeptide.

[0338] Typically, ligation into a vector is in an addressable format such that the identity of the recombined polypeptide expressed
therefrom is known. For example, the vectors containing nucleic acids are spatially arrayed in multiwell plates, with each individual
locus of a plate containing a vector with one individual nucleic acid inserted. More specifically, each individual locus of a plate
contains a vector encoding for either a heavy chain or a light chain. The identity of the nucleic acid contained within each well of
the multiwell plate is known, for example, by mapping to stored sequences collected from the compilation or synthesis above. For
example, ligation into vectors can be performed directly into multiwall plates already containing synthesized nucleic acid molecules
from above. Multinell plates can include but are not limited to 96-well plates, 384-well plates, and 1536-well plates. In an
exemplary embodiment, the nucleic acids are spatially arrayed in a 96-well plate.

[0339] Generally in practicing the methods, a nucleic acid molecules encoding a variable heavy chain is ligated into a first vector.
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A nucleic acid molecule encoding a variable light chain is ligated into a second vector. The first vector and second vector can be
co-transformed into the same expression host for co-expression of a variable heavy chain and a variable light chain. The
polypeptides, upon expression, will become operably joined by virtue of interactions between the heavy and light chain
polypeptides. In some examples, it is possible to operably join the nucleic acid molecules directly prior to expression, such as by
including a linker. In such examples, a single nucleic acid molecule encodes a variable heavy chain and a variable light chain, and
can be ligated into a single vector for expression thereof.

[0340] In all methods herein, the expressed antibodies minimally include a VH chain and a VL chain, or portions thereof sufficient
to form an antigen-binding site. In addition, if desired, a constant chain can be included for expression in operative linkage with
the variable chains. In all examples of the methods, the recombined nucleic acid molecules, upon expression and ligation, encode
for antibodies or fragments thereof, including, but not limited to an IgG, a Fab fragment, a F(ab')2 fragment or a Fv fragment,
such as a disulfide-linked Fv or a single chain Fv. An exemplary antibody is a Fab fragment. Such antibodies or fragments thereof
can be purified by any methods known to one of skill in the art.

[0341] Section F describes methods of expressing and purifying antibodies or fragments thereof.

2. Automation

[0342] Any of the steps of the method described above can be automated and/or made high-throughput and/or otherwise
rendered more efficient or fast. One of skill in the art is familiar with methods of automation of systems and processes, including
the implementation of in silico databases, application of computer programs, robotics and/or other high-throughput methods that
can be used in practice of the method. It is contemplated that the entire process of the method can be automated or only a few
steps can be automated. The choice of automation is up to the user. The description below and examples exemplify automation of
various processes of the method.

a. User-Created Database

[0343] To practice the methods herein, sequences of germline segments or modified forms thereof must be obtained. Such
sequences are known to one of skill in the art and can be obtained from commercially available databases, such as described
above. Such germline segment sequences are set forth in the sequence listing as set forth in Tables 3-5 above. Exemplary of
modified JH4 germline segments are set forth in SEQ ID NOS: 3450-3455. The sequences can be compiled into a user-created
database for ease of access. Generation of a file or database containing all of the sequence information provides immediate
access to these sequences. In addition the sequence file can be linked to other systems and processes to facilitate performance
of the method. For example, as exemplified in Figure 9, in Example 4, a database file is linked to the Sequence Compilation
Alogrithm as an input file for identification of V(D)J heavy and light chain sequences for sequence compilation.

[0344] The database file contains sequences for germline Vi, DR, JH, Vk, Jk, VA and J) segments. In particular, the database file
can contain sequences of nucleic acids set forth in any of SEQ ID NOS:10-451, 868, or a subset thereof. It is helpful if the
sequences are specified using FASTA format and all sequences contain a blank line between them. For purposes of practice of
the method, the JH, Jkx and J) segment sequences are set forth in the database file in coding frame triplets corresponding to their
optimal reading frame, which is set forth in Table 13 above. The sequences in the database file are named for identification. For
example, germline segments are identified by section title headings [VH], [DH], [JH], [VK], [JK], [VL], and [JL]. Such a databased
file is described in the Examples (e.g. Example 3) as a SequenceDatabase.txt.file. Figure 11 provides a schematic illustration of a
Sequence Database file format.

[0345] In addition, the database can contain other sequences used in practicing the method. For example, the database can
contain nucleic acid sequences for restriction sites, and can be identified in the database under the section title heading
[Restriction Sites]. These sequences can be accessed by particular program processes as described below to identify nucleic
acid sequences corresponding to restriction sites within a recombined nucleic acid molecule. Restriction site sequences contained
in the database include any of SEQ ID NOS:977-980, 1889-1900. Any restriction site sequence known to one of skill in the art can
be contained in the database file. For example, the schematic illustration of a database file in Figure 11 includes a sequence for
the restriction enzyme Mfe |.

[0346] It is contemplated that the database file can be periodically updated to contain additional sequences. The database file
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also can be updated to include any sequence contemplated for practice of the method. For example, nucleic acid sequences that
encode for proteins other than antibody germline segments can be entered into the database, using FASTA format, under an
appropriate heading. These sequences are then available to be recombined into the germline antibody sequences. For example,
one can insert peptide sequences into an antibody at Dy by including nucleic acid sequences encoding for the peptide under the

section title [DH].

b. Sequence Compilation

[0347] The method of compilation of sequence can be performed in sifico, for example, using software. Any software
programmed to perform an algorithm or process allowing for compiling germline segments in accordance with the method herein
or any suitable method, can be used. One of skill in the art familiar with software programming can generate a computer program
capable of performing such an algorithm or process. Generally, the software is programmed to perform any one or more of the
following processes:

(a) accessing a user-created in silico database of all available antibody germline segments (VH, DH, JH, Vk, Jk, Vaand Jyp);

(b) applying an algorithm to generate every possible recombined full length nucleic acid sequence for heavy chains (5'-VH-Dy-JH-
3' combinations), every possible recombined full length nucleic acid sequence for kappa light chains (5'-Vg-J¢-3' combinations)

and every possible recombined full length nucleic acid sequence for lambda light chains (5'-V)-J)-3' combinations);

(c) applying an algorithm to modify the nucleic acid sequences of the joints so that the resulting nucleic acids sequences are in
frame;

(d) modifying the resulting nucleic acid sequences of the joints to remove any inadvertently generated stop codons;
(e) modifying the resulting full length nucleic acid to optimize codon usage for bacterial expression;
(f) modifying the resulting nucleic acid to remove any undesired restriction sites;

(9) inserting flanking nucleic acids containing restriction sites for cloning at the 5' and 3' termini of the optimized full length nucleic
acid sequences;

(h) ranking recombined nucleic acid sequences based on their sequence diversity;

(9) selecting recombined nucleic acid sequence(s) (encoding either a heavy chain variable region or a light chain variable region)
from the library of recombined nucleic acid sequences;

(h) assigning the selected nucleic acid sequence to a unique locus of an addressable format;

(i) generating an output file that contains all recombined nucleic acid sequences in the form of the addressed format that lists the
distinct heavy chain or light chain sequences such that each locus is addressed and corresponds to a locus of the addressed
format (e.g. 96-well plate).

[0348] Provided herein are software, computer-readable media, and computer systems for performing the method as described
herein. The Examples describe an exemplary software, computer-readable media, computer system and systems. It is understood
that those of skill in the art can modify such software, computer-readable media, computer systems and systems based upon this
disclosure and that such modifications are included herein.

[0349] For example, each of these processes of the method described herein is performed by an exemplary computer software
exemplified in the Examples herein. For example, Example 2 and Figures 8 and 9 describe an exemplary process for sequence
compilation of germline segments. The flow chart in Figure 9 describes processes for each of steps (a)- (d) and (f) above. In
addition, Example 2 and Figure 10 describes an exemplary process for ranking sequences based on sequence diversity. The flow
chart in Figure 10 describes the process used to rank sequences after determination of diversity scores and an example of the
ranking is set forth in Figure 17.

c. Automation of protein expression and purification
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[0350] Methods of automating protein expression and purification are known to one of skill in the art (see, e.g., Lesley et al.
(2001) Protein Expression and Purification, 22:159-164; Acton TB et al. (2005) Methods Enzymol., 394:210-43; Nguyen et al.
(2004) Journal of Structural and Functional Genomics, 5:23-27). Such processes typically include robotic methods.

[0351] Exemplary of a high-throughput automated method of protein expression and purification is Piccolo™ (Wollerton et al.
(2006) JALA, 11:291-303). The Piccolo™ system automates protein expression and purification of proteins from both E.coli and
baculovirus mediated insect cell expression systems. Piccolo is able to perform multiple different protein expression and
purifications in parallel. The Piccolo system utilizes a 24-position culture vessel block (CVB) in an aeration assembly that supports
the expression and purification of multiple samples at once. The Piccolo system contains four modules that perform these
functions: a liquid handling module, CVB incubators, a centrifuge and storage carousels. A rail mounted 6-axis RX60L Spinal
Transfer Robot (ST Robot; Staubli, Horgen, Switzerland) moves the lab ware between the liquid handling module, incubators,
centrifuge and storage carousels. The system is controlled by software that permits the user to control expression and purification
conditions.

[0352] Expression can be initated by inoculation of CVB plates containing appropriate growth medium with an an input inoculum,
such as a bacterial culture. A total of 576 individual cultures can be grown at any one time, corresponding to 24 culture vessel
blocks. The plates can be incubated under user-specified periods and conditions. Typical growth and induction temperatures
range from 16 °C to 37 °C. Selection of optimal temperatures for growth and induction is well within the level of skill of the skilled
artisan. Bacterial growth can be monitored. If desired, protein expression can be induced by adding an appropriate amount of
inducer into the CVB plate assembly and further grown under appropriate conditons. Protein expression can be induced by
addition of any inducer compatible with the expression vector, including isopropyl B-D-1-thiogalactopyranoside (IPTG) and
arabinose. Expression times range from 2 hours to 48 hours. Selection of optimal expression times is well within the level of skill of
the skilled artisan. Following expression, plates can be stored under cooling conditions. For example, as set forth in Example 9,
spatially arrayed transformed cells are mapped to a 24-well culture vessel block for cell growth and protein expression. For each
96-well plate of transformed cells, four culture vessel blocks are generated, thereby allowing the growth of Fabs corresponding to
every well of the 96-well plate.

[0353] Following expression of the desired protein, the Piccolo™ system also can be used to purify the resulting proteins. The
Piccolo machine is programmed to perform lysis and purification steps. The cells are harvested and lysed using an appropriate
lysis buffer that is compatible with the purification technique. Selection of a lysis buffer is well within the level of skill of the skilled
artisan. The resulting supernatant is then purified by column chromatography with an appropriately modified resin, such as an
anti-flag resin or Ni-charged resin. One of skill in the art can identify an appropriate resin for protein purification as described
elsewhere herein. The resin should be manually equilibrated in an appropriate wash buffer before starting the run. The bound
protein can be eluted with an appropriate elution buffer and the eluate collected in an output plate. The output plate can be
stored at cool temperatures (e.g. 6°C) until collected by the operator.

[0354] Purity can be assessed by any method known in the art including gel electrophoresis and staining and spectrophotometric
techniques. Additional purification methods can be combined with Piccolo such as are described elsewhere herein. For example,
proteins can be further purified using an orthogonal secondary high throughput method of protein purification (see e.g. Example
10). Additional column chromatography can be performed using a compatible resin, an Aktapurifier (GE Healthcare) and an
autosampler. Exemplary of purifying antibodies, a protein G resin can be utilized.

E. Libraries

[0355] Provided herein are libraries. The libraries include nucleic acid libraries encoding VH or VL chains, vector libraries
transformed with recombined nucleic acid molecules, and antibody libraries. In some examples, the members of each of the
libraries are addressed in an addressable format, such as any discussed in Section E.2. The members of the libraries and the
resulting libraries can be produced by the methods described herein above.

1. VH Nucleic Acid Libraries and Vector Libraries Thereof

[0356] Provided herein are recombined nucleic acid libraries encoding VH chains. The libraries provided herein include
recombined nucleic acid molecules made up entirely of VH, DH and JH germline segments or modified forms thereof. The VH, DH

and Jy germline segments include any set forth in Table 3 above, modified forms thereof, or a subset thereof. Any permutation is
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possible. The resulting nucleic acid molecule in the library have a sequence such that the VH segment is 5' to the Dy segment
which is 5' to the J4 segment. The segments can be linked directly or indirectly by a peptide linker.

[0357] Because the nucleic acid molecules in the library are derived from germline segments, members of such a nucleic acid
library are capable of encoding a naive antibody when co-expressed with a nucleic acid encoding a VL chain. It is understood that
the library is considered to be naive and derived from germline even though, in practicing the method herein, the joint regions of
the segments are altered to render the resulting encoding nucleic acid molecules in frame. Such alterations, however, are minor
and variously include insertion or deletion generally of only a single nucleotide of a germline segment. In addition, other
modification made to the recombined nucleic acid sequence by virtue of practice of the method herein, such as removal of stop
codons and restriction enzyme site sequences, also result in naive antibodies.

[0358] It is understood that libraries can be generated that are compiled from sequences that include modified germline
segments. In some examples of the libraries, the libraries include recombined nucleic acid molecules made up entirely of a VH and
a Jy germline segment, and also any sequence of nucleotides between the VH and JH germline segment. This is the region that
includes the central portion of the CDRH3, which is largely responsible for the antigen specificity of the resulting antibody. The
sequence of nucleotides can be any random sequence of nucleotides. In some instances, the sequence of nucleotides is a
sequence that encodes a peptide mimetic against any desired target, for example, a cell surface receptor. Exemplary peptide
mimetics are set forth in Table 16. Generally, the sequence of nucleotide is or is about 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80,
90 or more nucleotides in length. The resulting nucleic acid molecule in the library have a sequence such that the VH segment is
5' to the random sequence of nucleotides which is 5' to the J4 segment. In some examples, the random sequence of nucleotides

is a Dy germline segment.

[0359] In other examples, the libraries provided herein include recombined nucleic acid molecules where at least one, two or all
three of a VH, DH and JH germline segment contained therein are modified, for example, due to modification by insertion, deletion
or addition of amino acids. For example, the libraries include nucleic acid molecules containing sequences encoding a directed
peptide. The libraries also include recombined nucleic acid molecules containing nucleotide mutations encoding amino acid
replacements, for example, of one or more amino acids of a CDR. In an additional example, the libraries provided herein include
recombined nucleic acid molecules where at least a portion of the nucleic acid molecule, such as the entire nucleic acid molecule
encoding the VH chain, or at least one or more of a VH, Dy and JH are derived from an existing monoclonal antibody, including,
but not limited to, any monoclonal antibody set forth in Table 9. For example, exemplary libraries provided herein can include a
nucleic acid molecule encoding the VH chain of an anti-CD20 antibody such as is set forth in SEQ ID NO:1043 or SEQ ID
NO:1058 (SEQ ID NO:453 including terminal restriction site sequences) or Herceptin such as is set forth in SEQ ID NO:1057 (SEQ
ID NO:452 including terminal restriction site sequences)

[0360] Libraries of recombined nucleic acid molecules provided herein can include members that represent one, some or all of
the above examples. Any of the libraries provided herein also can include members whose sequences include heterologous
sequence, for example, restriction site sequences, linker sequences, sequences encoding tags or other detectable moieties or
other sequences.

[0361] In the VH nucleic acid libraries provided herein, each recombined nucleic acid molecule member of the library is
productive and, when co-expressed with a nucleic acid molecule encoding a VH chain, generates a functional antibody or portion
thereof that is sufficient to form an antigen-binding site. In addition, in the VH nucleic acid libraries provided herein, each nucleic
acid member of the library is different. The VH nucleic acid libraries provided herein can contain 10, 20, 30, 40, 50, 60, 70, 80,
90, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, 10,000 (104), 2x10%,
3x10%, 4x10%, 5x104, 6x104, 7x10%, 8x104, 9x104, 105, 2x105, 3x10%, 4x10%, 5x10%, 6x10°, 7x10°, 8x10°, 9x105, 10° or more
different members. The nucleic acid members are provided in addressed formats, such that when addressed the identity of each
nucleic acid is known by its location in the array.

[0362] For example, an exemplary VH nucleic acid library includes members set forth in SEQ ID NOS: 454-805, each
representing a different recombined nucleic acid molecule of VH, DH and JH germline segments. Such a library includes members

containing heterologous sequence for restriction sites at the 3' and 5 ' ends. It is understood that members of the library also can
include those having sequences not including the heterologous sequence, such as is set forth in any of SEQ ID NOS: 1059-1410.

[0363] In an additional example, an exemplary VH nucleic acid library includes members set forth in SEQ ID NOS: 2070-2759,
each representing a different recombined nucleic acid molecule of VH, Dy and J4 germline segments or modified forms thereof.
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Such a library includes members containing heterologous sequence for restriction sites at the 3'end corresponding to CTAGC
(set forth in SEQ ID NO:1903) and at the 5'end corresponding to CCATGGCA (set forth in SEQ ID NO:1901). It is understood that
members of the library also can include those having sequences set forth in any of SEQ ID NOS: 2070-2759 that do no include
the heterologous sequences at one or both of the 3'and 5'ends.

[0364] A VH nucleic acid library can include members from any of the libraries provided herein, or a subset thereof. For example,
a VH nucleic acid library includes members set forth in any of SEQ ID NOS:454-805 and 2070-2759, or a subset thereof. The
library members can include those containing heterologous sequences at the 3' or 5'ends, and/or members that do not include
heterologous sequences.

[0365] In some examples, any of the nucleic acid sequences in the libraries provided herein can be included in a vector to
generate vector libraries. Exemplary of vector libraries are libraries of recombined nucleic acid molecules encoding VH chain
included in backbone Plasmid A or Plasmid D.

2. VL nucleic acid libraries and Vector Libraries Thereof

[0366] Provided herein are recombined nucleic acid libraries encoding VL chains. The libraries include those encoding for
lambda or gamma light chains, or combinations thereof. Thus, the libraries provided herein include recombined nucleic acid
molecules made up entirely of V¢ and J¢ germline segments and/or V) and J\ germline segments. The V¢ and J¢x germline
segments and/or V) and Jj germline segments include any set forth in Tables 4-5 above, or a subset thereof. Any permutation is
possible. The resulting nucleic acid molecules in the library have a sequence such that the V|_ segment (Vi or V)) is 5' to the J_

segment (Jg or Jp).

[0367] Because the nucleic acid molecules in the library are derived from germline segments, members of such a nucleic acid
library are capable of encoding a naive antibody when co-expressed with a nucleic acid encoding a VH chain. It is understood that
the library is considered to be naive and derived from germline even though, in practicing the method herein, the joint regions of
the segments are altered to render the resulting encoding nucleic acid molecules in frame. Such alterations, however, are minor
and variously include insertion or deletion generally of only a single nucleotide of a germline segment. In addition, other
modification made to the recombined nucleic acid sequence by virtue of practice of the method herein, such as removal of stop
codons and restriction enzyme site sequences, also result in naive antibodies.

[0368] In some examples, the libraries provided herein include recombined nucleic acid molecules where at least one or both a
Vk, and J¢ germline segment or a V) and J) germline segment contained therein are modified, for example, due to modification by
insertion, deletion or addition of amino acids. For example, the libraries include nucleic acid molecules containing sequences
encoding a directed peptide. The libraries also include recombined nucleic acid molecules containing nucleotide mutations
encoding amino acid replacements, for example, of one or more amino acids of a CDR. In an additional example, the libraries
provided herein include recombined nucleic acid molecules where at least a portion of the nucleic acid molecule, such as the
entire nucleic acid molecule encoding the VH chain, or at least one or more of a Vi, and Jx or V) and Jj are derived from an
existing monoclonal antibody including, but not limited to, any monoclonal antibody set forth in Table 9. For example, exemplary
libraries provided herein can include a nucleic acid molecule encoding the VL chain of Herceptin such as is set forth in SEQ ID
NO: 1423 (SEQ ID NO:818 including terminal restriction site sequences) or the VL chain of an anti-CD20 antibody such as is set
forth in SEQ ID NO: 1050 or SEQ ID NO:1440 (SEQ ID NO:835 including terminal restriction site sequences).

[0369] Libraries of recombined nucleic acid molecules provided herein can include members that represent one, some or all of
the above examples. Any of the libraries provided herein also can include members whose sequences include heterologous
sequence, for example, restriction site sequences, linker sequences, sequences encoding tags or other detectable moieties or
other sequences.

[0370] In the VL nucleic acid libraries provided herein, each recombined nucleic acid molecule member of the library is
productive and, when co-expressed with a nucleic acid molecule encoding a VH chain, generates a functional antibody or portion
thereof that contains a sufficient antigen-binding site. In addition, in the VL nucleic acid libraries provided herein, each nucleic
acid member of the library is different. The VL nucleic acid libraries provided herein can contain 10, 20, 30, 40, 50, 60, 70, 80, 90,
100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, 10000 (104, 2x 104,
3x10%, 4x10%, 5x10%, 6x104, 7x104, 8x10%, 9x10%, 10%, 2x105, 3x10°, 4x10°, 5x10°, 6x10°, 7x10°, 8x10°, 9x10°, 108 or more
different members. The nucleic acid members are provided in addressed formats, such that when addressed the identity of each
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nucleic acid is known by its location in the array.

[0371] For example, an exemplary VL nucleic acid library includes members set forth in SEQ ID NOS: 806-815, 817, 819-834,
836-867 each representing a different recombined, nucleic acid molecule of Vi, and J¢ germline segments. Such a library

includes members containing heterologous sequence for restriction sites at the 3' and 5 ' ends. It is understood that members of
the library also can include those having sequences not including the heterologous sequence, such as is set forth in any of SEQ
ID NOS: 1411-1422, 1424-1439, 1441-1472.

[0372] In some examples, any of the nucleic acid sequences in the libraries provided herein can be included in a vector to
generate vector libraries. Exemplary of vector libraries are libraries of recombined nucleic acid molecules encoding VL chain
included in backbone Plasmid C or Plasmid E.

3. Paired Nucleic Acid Libraries or Vector Libraries Thereof

[0373] Also provided herein are libraries containing both recombined nucleic acid molecules encoding a VH chain and nucleic
acid molecules encoding a VL chain, i.e. paired nucleic acid libraries. The paired libraries provided herein can contain a first
nucleic acid molecule that is any of the nucleic acid members of the VH nucleic acid library in Section E.1 above and a second
nucleic acid molecule that is any of the nucleic acid members of the VL nucleic acid library in Section E.2 above. The nucleic acid
members in the paired libraries include those having heterologous sequence and those not having heterologous sequence. In
some examples, one of the nucleic acid molecules in the pair can contain a heterologous sequence (e.g. a tag or other detectable
moiety), while the other paired molecule at the locus in the library does not contain any heterologous sequence.

[0374] The paired nucleic acid libraries can be provided as addressed libraries. In such libraries, each locus of an addressed
format contains one nucleic acid molecule encoding a VH chain and one nucleic acid molecule encoding a VL chain. Each nucleic
acid pair (i.e. the combination of the nucleic acid molecule encoding the VH chain and the nucleic acid molecule encoding the VL
chain) is different compared to all other pairs at all other addressed loci.

[0375] In some examples, the nucleic acid molecules can be contained in vectors to generate paired vector libraries. In such
libraries, each locus of the addressed library includes a vector containing a nucleic acid molecule encoding a VL chain and a
vector containing a nucleic acid molecule encoding a VH chain.

[0376] In some examples, the paired nucleic acid libraries can contain a common nucleic acid molecule encoding a VL chain
such that each locus in the library contains the same nucleic acid molecule. In other examples, the paired nucleic acid libraries
can contain a common nucleic acid molecule encoding a VH chain such that each locus in the library contains the same nucleic
acid molecule. Generally, a library contains 1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 100, 200, 300, 400,
500, 600, 700, 800, 900, 1000, 5,000, 10,000 or more nucleic acid molecules encoding a VLchainand 1, 2, 3,4, 5, 6,7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 5,000, 10,000 or more nucleic acid
molecules encoding a VH chain. The resulting paired library contains 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500,

600, 700, 800, 900, 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, 10,000 (10%), 2x 104, 3x104, 4x104, 5x104, 6x10%4,

7x104, 8x104, 9x104, 10°, 2x10°, 3x10°, 4x10°, 5x10°, 6x10°, 7x10°, 8x105, 9x105, 108, 107, 108, 109, 1010 or more different
paired members.

[0377] As described herein below, upon co-expression of a first and second nucleic acid molecule (e.g a nucleic acid molecule
encoding a VH chain and a nucleic acid encoding a light chain), a library of antibodies can be generated. If the nucleic acid
molecule further contains a sequence encoding a CH, a Fab library can be generated, whereby each member in the library
contains a VH chain and a VL chain linked by a CH.

[0378] For example, an exemplary nucleic acid paired library includes those where a first nucleic acid is any one or more nucleic
acids molecules set forth in any of SEQ ID NOS: 454-805 or 2070-2759 (each encoding a VH chain), and a second nucleic acid
molecule set forth in any of SEQ ID NOS: 806-815, 817, 819-834, and 836-867 (each encoding a VL chain). The sequences set
forth above contain heterologous sequence for restriction sites at the 3' and 5 ' ends. It is understood that nucleic acid libraries
can be generated without the heterologus sequences. Thus, in some examples, members of the library also can include those
having sequences not including a heterologous sequence. For example, an exemplary nucleic acid paired library includes nucleic
acid sequences not containing heterologous sequence for restriction sites at the 3' and 5' ends from a first nucleic acid set forth
in any of SEQ ID NOS: 1059-1410 or 2070-2759 (not including the 3'and 5'restriction sites) (each encoding a VH chain) and a
second nucleic acid molecule set forth in SEQ ID NOS: 1411-1422, 1424-1439 and 1441-1471. Such a library can include all
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permutations of any of the above paired nucleic acid sequences. Thus, the paired library can contain at or about 1.5 x1 05, 2.1 x
10%, 2.5 x10°, 3.5x10%, 4 x 10%, 4.2 x 10°, 4.4 x 10%, 4.6 x 10%, 4.8 x 10%, 5x 10°, 5.2 x 10°, 5.4 x 10°, 5.6 x 105, 5.8 x 10°, 6 x
105, or more members, or a subset thereof such as 500, 600, 700, 800, 900, 103, 5x1 03, 104, 5x1 04, 105 or more members.

[0379] Exemplary of a paired library is set forth in Table 17, where each row sets forth a different loci of the library. In the Table,
SEQ ID NOS for the nucleic acid molecules are set forth as "RS" (containing a heterologous restriction site sequence) and "NO

RS" (not containing a heterologous restriction site sequence).

Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID Si%ID Name Si‘%ID SEQID NO
1 9”'|Fa1t’fgj¥gﬂf§6'?HD1 © | 505 | 1200 | gniFabrusj012 IGK1*01 | 833 1438
2 9”'|Fa1%ﬂ‘§’1|\jg$i;('ﬁ*'[’z' 508 | 1203 | gnlFabrusj012 IGKJ1*01 | 833 1438
3 9”'|F3222631'\jg|ﬁ;(ﬁHD3' 602 | 1207 | gnlFabrusj012_IGKJ1*01 | 833 1438
4 9”'|Fa1t;2‘631|\jglﬁ;£HD4' 604 | 1209 | gnlFabrus|012 IGKJ1*01 | 833 1438
5 9”'|Fﬁgﬁg1l\/rgl;ﬁ;£HD5' 606 | 1211 { gnlFabrus|012_IGKJ1*01 | 833 1438
6 9”'|F35bfgj¥gﬁ|‘fﬁ6'?""35' 608 | 1213 | gnlFabrus|012 IGKJ1*01 | 833 1438
7 9”'|Fﬁgﬂ‘§1|\"|gjﬁi;('ﬁ”'36' 609 | 1214 { gnlFabrus|012_IGKJ1*01 | 833 1438
8 g”'|Fggﬂ‘§1N'gAﬁ;('ﬁHD7' 612 | 1217 | gnlFabrus|012_IGKJ1*01 | 833 1438
9 9””@2&631'\1'@';32;(')?”'37' 613 | 1218 | gnlFabrus|012 IGKJ1*01 | 833 1438
10 9”'|Fa132‘631|\":'61|ﬁj;('ﬁ”'31 "} 502 { 1107 { gnlFabrus|012_IGKJ1*01 | 833 1438
11 9”'|Fa§[8j¥gl1_|fﬁ6'?""32' 503 | 1108 | gnlFabrusj012 IGKJ1*01 | 833 1438
12 gn”Fag[gj'VIg:‘ng'?HDz' 504 { 1109 | gniFabrus|012 IGKJ1*01 | 833 1438
13 9”'|Fa1%2‘g'1|\i'|"(;ﬁ§?‘;('ﬁ""33' 505 | 1110 | gnlFabrusj012 IGKJ1*01 | 833 1438
14 9”'|Fa§[3jlvlgl|f§6'?”'33' 506 | 1111 | gnlFabrusj012 IGKJ1*01 | 833 1438
15 9”'|Fa1b7rfgﬁ\fghﬁf%?”'34' 508 | 1113 | gnlFabrusj012 IGKJ101 | 833 1438
16 9”'|Fa1t;ﬂ‘§‘1|v'glﬁi;('ﬁ”'35' 509 | 1114 | gnlFabrusj012 IGKJ101 | 833 1438
17 9”'|Fﬁ%ﬂ‘§‘1|\”lglﬁi;(')f”'36' 511 | 1116 | gnlFabrusi012 IGKJ1*01 | 833 1438
18 9”””";;2‘&"1:&33;(')?“'37' 513 | 1118 | gnlFabrusi012_IGKJ1*01 | 833 1438
19 gnllFa?*[gﬁl\ﬂgﬁﬁﬁlfHDL 749 | 1354 | gnlFabrusi012 IGKJ1*01 | 833 1438
20 9”'|Fa§[3ﬁ¥g4H‘j’$6'?HD2' 750 | 1355 | gnlFabrusj012 IGKJ1*01 | 833 1438
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
21 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gnlFabrusi012_IGKJ1*01 | 833 1438
22 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gnlFabrusi012_IGKJ1*01 | 833 1438
23 9”'|F*3122§’1'\j('§$j;('ﬁ”[)5' 754 | 1359 | gnlFabrusi012_IGKJ1*01 | 833 1438
24 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabrusi012 IGKJ101 | 833 1438
25 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusj012 IGKJ1*01 | 833 1438
26 9”'|F§$,fgj'\’|gl‘f|‘j’244—f§1HD7' 758 | 1363 | gnlFabrusi012 IGKJ1*01 | 833 1438
27 9””':32%2‘51'\3*('32';32;5”'31 © 1 521 | 1126 | gniFabrusio12 IGKJ1*01 | 833 1438
28 9”'|Fat2’£"z‘)s1|§|’GHﬁﬁ§5'1GHD2‘ 523 { 1128 | gnlFabrus|012 IGKJ1*01 | 833 1438
29 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1129 | gnlFabrusj012 IGKJ1*01 | 833 1438
30 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus|012_IGKJ1*01 | 833 1438
31 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|012_IGKJ1*01 | 833 1438
32 9”'|F‘;‘g£‘6’*1|\_/l"'G2H'\2/i;£HD6' 520 | 1134 | gnlFabrusj012 IGKJ1*01 | 833 1438
33 9”'|F§$[8jl\’lgﬁ|'f§4—)g1HD7' 530 { 1135 | gniFabrus|012_IGKJ1*01 | 833 1438
34 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 ~ 1 776 | 1381 | gnlFabrusj012 IGKJ1*01 | 833 1438
35 gn”FagEJf'\I’GHs;ilA?HDz' 778 { 1383 | gnfFabrus|012_IGKJ101 | 833 1438
36 9”'|F""3tlgf|_\fggﬁléfHD3' 780 | 1385 | gnlFabrusj012 IGKJ1*01 | 833 1438
37 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gnlFabrusj012 IGKJ101 | 833 1438
38 9””':13896“151\;”%232%':'35' 782 | 1387 | gnlFabrusi012 IGKJ101 | 833 1438
39 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gnlFabrusi012 IGKJ1*01 | 833 1438
40 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1389 | gnlFabrusi012 IGKJ1*01 | 833 1438
41 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusj012 IGKJ1*01 | 833 1438
42 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 " 1 786 | 1391 | gnlFabrusiO12 IGKJ1*01 | 833 1438
43 9””ng{3§¥2§;} 4—,](()31HD2‘ 788 | 1393 | gnlFabrusj012 IGKJ1*01 | 833 1438
44 9”'|F33€gjf|_\€3Hl_?jl;A?HD3‘ 791 | 1396 | gnlFabrusi012 IGKJ1*01 | 833 1438
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
45 9”"F§§I3i'_v,gﬁ‘j 4—,](()31HD4‘ 793 | 1398 | gnlFabrusi012 IGKJ1*01 | 833 1438
46 9”"??{8?%@'}6—,]51”[)4‘ 792 { 1397 | gnlFabrusi012_IGKJ1*01 | 833 1438
47 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 | gnlFabrusj012 IGKJ1*01 | 833 1438
48 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gnlFabrusi012 IGKJ1*01 | 833 1438
49 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gnlFabrusj012 IGKJ1*01 | 833 1438
50 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gnlFabrusi012_IGKJ1*01 | 833 1438
51 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabrusj012 IGKJ1*01 | 833 1438
52 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|012_IGKJ1*01 | 833 1438
53 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabrus|012 IGKJ1*01 | 833 1438
54 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabruslO12_IGKJ1*01 | 833 1438
55 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabrus|012_IGKJ1*01 | 833 1438
56 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gnlFabrusj012 IGKJ1*01 | 833 1438
57 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|012_IGKJ1*01 | 833 1438
58 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusj012 IGKJ1*01 | 833 1438
59 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gniFabrus|012_IGKJ1*01 | 833 1438
60 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabrusjo12 IGKJ1*01 | 833 1438
61 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusj012 IGKJ1*01 | 833 1438
62 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gnlFabrusj012 IGKJ1*01 | 833 1438
63 gn”Fagfgi"VIgE"jﬁB'?HDG' 701 | 1306 | gnlFabrusi012 IGKJ1*01 | 833 1438
64 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabrusi012 IGKJ1*01 | 833 1438
65 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gnlFabrusj012 IGKJ1*01 | 833 1438
66 9”'|Fzgﬂf1“i:g$i;('ﬁHD3' 650 | 1255 | gnlFabrus012 IGKJ1*01 | 833 1438
67 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabrus|012 IGKJ1*01 | 833 1438
68 9”'|F2‘3QEBﬂS_|YgSJgZ'f(3)TD3‘ 724 | 1329 | gnlFabrusi012_IGKJ1*01 | 833 1438
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69 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gnlFabrusi0o12 IGKJ1*01 | 833 1438
70 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 { 1332 | gnlFabrus012_IGKJ101 | 833 1438
71 9”'|Fa1%ﬂ‘g’1|\j(';ﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusj012 IGKJ1*01 | 833 1438
72 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gnlFabrusi012_IGKJ1*01 | 833 1438
73 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabrusjo12 IGKJ1*01 | 833 1438
74 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabrusj012 IGKJ1*01 | 833 1438
75 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrus|012 IGKJ1*01 | 833 1438
76 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrus|012_IGKJ1*01 | 833 1438
77 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabrusjo12 IGKJ1*01 | 833 1438
78 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|012_IGKJ1*01 | 833 1438
79 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|012_IGKJ1*01 | 833 1438
80 9”'|Fa§*gf¥gf|‘\jg%?HD3' 542 | 1147 | gnlFabrusj012 IGKJ1*01 | 833 1438
81 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 | gnlFabrus|012_IGKJ1*01 | 833 1438
82 9”'|F32b1r331|\/_':g$12*—(;?""32' 799 | 1404 | gnlFabrusj012 IGKJ1*01 | 833 1438
83 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|012_IGKJ1*01 | 833 1438
84 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gnlFabrusi012 IGKJ1*01 | 833 1438
85 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gnlFabrusj012 IGKJ101 | 833 1438
86 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusj012 IGKJ101 | 833 1438
87 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 | gnlFabrusi012 IGKJ1*01 | 833 1438
88 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnlFabrus012 IGKJ1*01 | 833 1438
89 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabrusj012_IGKJ1*01 | 833 1438
90 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gnlFabrusi012_IGKJ1*01 | 833 1438
91 9”'|F%EB‘J13_|\I’SSJ1216;(')?HD3' 548 | 1153 | gnlFabrusj012 IGKJ1*01 | 833 1438
92 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gnlFabrusi012_IGKJ1*01 | 833 1438
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93 9”'|F"’1t;2‘651'\i'|g;|32;('ﬁ”[)5' 584 | 1189 | gnlFabrusi012 IGKJ1*01 | 833 1438
94 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabrusi012_IGKJ1*01 | 833 1438
95 9””%26“?_"(;&%5‘”[)6‘ 692 | 1297 | gnlFabrus|012 IGKJ1*01 | 833 1438
96 9””Fa1%2§1'\jgl;ﬁ;£HD6' 576 | 1181 | gnlFabrusi012 IGKJ1*01 | 833 1438
97 9”'|Fa1b,fgjﬁgﬁl‘f;6'f‘*'m © 1 595 | 1200 | gnlFabrusj018 IGKJ1*01 | 834 1439
08 9”'|Fa1b5rfgh\fgﬁﬁ’*—(ﬁ”[)2' 508 | 1203 | gnlFabrusi018 IGKJ1*01 | 834 1439
99 9””Fazgﬁg1|\i|*('§’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabrus|O18_IGKJ1*01 | 834 1439
100 gn”Fﬁt;Z%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|018_IGKJ1*01 | 834 1439
101 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnlFabrus|018_IGKJ1*01 | 834 1439
102 gn”FagIgjlvlgﬁjﬁa'?HDS' 608 | 1213 | gnlFabrus|018_IGKJ1*01 | 834 1439
103 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrus|018_IGKJ1*01 | 834 1439
104 9”'|Fa2t;ﬂ‘631|\i'|"63$2;('ﬁ""37' 612 | 1217 | gnlFabrus|018_IGKJ1*01 | 834 1439
105 9”'|Fa2t;ﬂ‘631|\":'63$g;('ﬁ”'37' 613 | 1218 | gnlFabrus|018_IGKJ1*01 | 834 1439
106 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 © 1 502 | 1107 | gnlFabrusj018 IGKJ1*01 | 834 1439
107 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gniFabrus|018_IGKJ1*01 | 834 1439
108 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabrusi018 IGKJ1*01 | 834 1439
109 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrusj018 IGKJ101 | 834 1439
110 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gnlFabrusj018 IGKJ101 | 834 1439
111 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabrusi018 IGKJ1*01 | 834 1439
112 9””':”;22‘*()51'\”'333;(')?”'35' 509 | 1114 | gnlFabrus|018 IGKJ1*01 | 834 1439
113 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gnlFabrusj018 IGKJ1*01 | 834 1439
114 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabrusi018_IGKJ1*01 | 834 1439
115 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gnlFabrusj018 IGKJ1*01 | 834 1439
116 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gnlFabrusi018_IGKJ101 | 834 1439
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117 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gnlFabrusi018_IGKJ101 | 834 1439
118 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gnlFabrusi018_IGKJ1*01 | 834 1439
119 9”'|Fa122g’1|\j(';jj;('ﬁ*'[’5' 754 | 1359 | gnlFabrusi018 IGKJ1*01 | 834 1439
120 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabrusi018 IGKJ1*01 | 834 1439
121 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusj018 IGKJ1*01 | 834 1439
122 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabrusi018_IGKJ1*01 | 834 1439
123 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gnlFabrusj018 IGKJ1*01 | 834 1439
124 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|018_IGKJ1*01 | 834 1439
125 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1129 | gnlFabrusj018 IGKJ1*01 | 834 1439
126 9”'|Fa1b1rfg$":'§lfﬁ—*gHD1 4 1 526 | 1131 | gniFabrusi018_IGKJ1°01 | 834 1439
127 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|018_IGKJ1*01 | 834 1439
128 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabrusj018 IGKJ1*01 | 834 1439
129 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gniFabrus|018_IGKJ1*01 | 834 1439
130 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 ~ 1 776 | 1381 | gnlFabrusj018 IGKJ1*01 | 834 1439
131 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus|018_IGKJ1*01 | 834 1439
132 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gnlFabrusi018 IGKJ1*01 | 834 1439
133 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gnlFabrusj018 IGKJ101 | 834 1439
134 9””':13896“151\;”%232%':'35' 782 | 1387 | gnlFabrus018 IGKJ101 | 834 1439
135 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gnlFabrus|018 IGKJ1*01 | 834 1439
136 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1389 | gnlFabrus|018 IGKJ1*01 | 834 1439
137 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusj018 IGKJ1*01 | 834 1439
138 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 " 1 786 | 1391 | gnlFabrusiO18_IGKJ1*01 | 834 1439
139 9””ng{3§¥2§;} 4—,](()31HD2‘ 788 | 1393 | gnlFabrusi018 IGKJ1*01 | 834 1439
140 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gnlFabrusi018_IGKJ101 | 834 1439
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141 gr‘”Fggfgjh’lgg'j 4—,](()31HD4‘ 793 | 1398 | gnlFabrusi018_IGKJ101 | 834 1439
142 9””??{8?9"2?"}6—,]?1”[)4‘ 792 { 1397 | gnlFabrus018_IGKJ1*01 | 834 1439
143 9””F35b*6“15_|\|’gﬁj1;('ﬁ”[)5‘ 794 | 1399 | gnlFabrusj018 IGKJ1*01 | 834 1439
144 9””?3{3‘;‘9"26}4'}4—,]51”[)6' 795 | 1400 | gnlFabrusi018 IGKJ1*01 | 834 1439
145 gn”Fg‘g,[ng’lgsH'js—JaHDG' 796 | 1401 | gnlFabrusj018 IGKJ1*01 | 834 1439
146 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gnlFabrusi018_IGKJ1*01 | 834 1439
147 9”'|F32%E631|\1|*('34$2;('ﬁ”'36' 775 | 1380 | gnlFabrusj018 IGKJ1*01 | 834 1439
148 g””Faé’Igﬁ'\’lgﬁ.j‘ﬁﬁ'?”DG' 655 | 1260 { gnlFabrus|018_IGKJ1*01 | 834 1439
149 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabrus|O18_IGKJ1*01 | 834 1439
150 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabrus|018_IGKJ1*01 | 834 1439
151 gn”FagIgjlvlga'fza'?HDs' 670 | 1275 { gnlFabrus|018_IGKJ1*01 | 834 1439
152 9“'|ngfg‘:‘§/lng'J54f—Jg1HD5' 536 | 1141 | gnlFabrusj018 IGKJ1*01 | 834 1439
153 gn”Fa&ﬂ‘J()ﬂ'V'gﬁzg;('ﬁHDS' 543 { 1148 | gnlFabrus|018_IGKJ1*01 | 834 1439
154 9”'|Fa1t;ﬁg'1|\i'l"§;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusj018 IGKJ1*01 | 834 1439
155 9”'|Fa1t(’)ﬂlg'1|\":'(§;ﬁ;('ﬁ”'33' 565 { 1170 | gniFabrus|018_IGKJ1*01 | 834 1439
156 9”'|Fa1%1‘§1|\i'ﬂ(§’lfji;('ﬁ“'35' 662 | 1267 | gnlFabrus|018_IGKJ1*01 | 834 1439
157 9”'|Fa1%ﬂ‘§1|v';§’}f§;('ﬁ”'36' 663 | 1268 | gnlFabrusj018 IGKJ1*01 | 834 1439
158 9”'|Fﬁtéﬂ‘§1|\”lg’}ﬁ;('ﬁHD5' 699 | 1304 | gnlFabrusj018 IGKJ1*01 | 834 1439
159 gn”Fag,[gﬁ'VIgEJﬁB'?HDG' 701 | 1306 | gnlFabrusi018 IGKJ1*01 | 834 1439
160 gn”Fﬁgﬂ‘g'\”Igﬁ;('ﬁHD& 700 | 1314 | gnlFabrusi018 IGKJ1*01 | 834 1439
161 9”"”;%2‘*051'\1'&'32;(')?”'34' 708 | 1313 | gnlFabrusj018 IGKJ1*01 | 834 1439
162 9”'|F32t;2“051'\i'£$i;('ﬁ”[’3' 650 | 1255 | gnlFabrusi018 IGKJ1*01 | 834 1439
163 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabrus|O18_IGKJ1*01 | 834 1439
164 9””?3{3?5"&3’4—,]3”[)3‘ 724 | 1329 | gnlFabrus018_IGKJ101 | 834 1439
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165 9”'|F";EB“15_|YSSJ?F£HD1‘ 721 | 1326 | gnlFabrus018_IGKJ1*01 | 834 1439
166 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 { 1332 | gnlFabrus018_IGKJ101 | 834 1439
167 9”'|Fa1t(’)ﬁg’1'\j('§$i;('ﬁHD3' 762 | 1367 | gnlFabrusi018_IGKJ1*01 | 834 1439
168 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gnlFabrusi018_IGKJ1*01 | 834 1439
169 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabrusjO18_IGKJ1*01 | 834 1439
170 9”'|Ff§,fgjlvlg:|‘f244—f§1HD5' 467 | 1072 | gnlFabrus/018_IGKJ1*01 | 834 1439
171 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrus|018_IGKJ1*01 | 834 1439
172 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrus|018_IGKJ1*01 | 834 1439
173 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabrusjOo18_IGKJ1*01 | 834 1439
174 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|018_IGKJ1*01 | 834 1439
175 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|018_IGKJ1*01 | 834 1439
176 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gnlFabrusj018 IGKJ1*01 | 834 1439
177 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 { gnlFabrus|018_IGKJ1*01 | 834 1439
178 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gnlFabrusj018 IGKJ1*01 | 834 1439
179 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|018_IGKJ1*01 | 834 1439
180 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gnlFabrusi018 IGKJ1*01 | 834 1439
181 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gnlFabrusj018 IGKJ101 | 834 1439
182 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusj018 IGKJ1*01 | 834 1439
183 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 | gnlFabrusi018_IGKJ1*01 | 834 1439
184 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnlFabrus018_IGKJ1*01 | 834 1439
185 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabrusj018_IGKJ1*01 | 834 1439
186 9”'|Fag[‘8i'ffggﬁa?”[’3' 706 | 1311 | gnlFabrusi018 IGKJ101 | 834 1439
187 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gnlFabrusj018 IGKJ1*01 | 834 1439
188 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gnlFabrusi018_IGKJ101 | 834 1439
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189 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gnlFabrusi018 IGKJ1*01 | 834 1439
190 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabrusi018_IGKJ1*01 | 834 1439
191 9””%26“?_"{5‘33%(')?”[)6‘ 692 | 1297 | gnlFabrus|018_IGKJ1*01 | 834 1439
192 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gnlFabrusi018 _IGKJ1*01 | 834 1439
193 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gnlFabrusjA20_IGKJ1*01 | 809 1414
194 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gnlFabrusjA20 IGKJ1*01 | 809 1414
195 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnFabrusjA20 IGKJ1*01 | 809 1414
196 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|A20 IGKJ1*01 | 809 1414
197 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnlFabrusjA20 IGKJ1*01 | 809 1414
198 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 | gnlFabrusjA20_IGKJ1*01 | 809 1414
199 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrusjA20_IGKJ1*01 | 809 1414
200 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnFabrusjA20 IGKJ1*01 | 809 1414
201 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 | gnlFabrusjA20_IGKJ1*01 | 809 1414
202 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 © 1 502 | 1107 | gnlFabrusjA20 IGKJ1*01 | 809 1414
203 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 | 1108 | gnlFabrusjA20 IGKJ1*01 { 809 1414
204 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabrusjA20 IGKJ1*01 | 809 1414
205 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrusjA20 IGKJ1*01 | 809 1414
206 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gnlFabrusjA20 IGKJ1*01 | 809 1414
207 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabrusjA20 IGKJ101 | 809 1414
208 9””':”;22‘*()51'\”'333;(')?”'35' 509 | 1114 | gnlFabrusiA20 IGKJ101 | 809 1414
209 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gnlFabrusjA20_IGKJ1*01 | 809 1414
210 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabrusjA20 IGKJ1*01 | 809 1414
211 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gnlFabrusjA20 IGKJ1*01 | 809 1414
212 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gnlFabrusjA20 IGKJ1*01 | 809 1414
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213 9”'|F"’1%2“051'\i'|234;ﬁj;('ﬁHD3' 751 | 1356 | gnlFabrusjA20 IGKJ1*01 | 809 1414
214 9”'|F"’1t;2‘651'\j('§;|?ﬁ;('ﬁHD4' 753 | 1358 | gnlFabrusjA20 IGKJ1*01 | 809 1414
215 9”'|Fa1t;ﬂ‘g’1|\j(';ﬁj;(ﬁ*'[’5' 754 | 1359 | gnlFabruslA20 IGKJ1*01 | 809 1414
216 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabrusjA20 IGKJ1*01 | 809 1414
217 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusjA20 IGKJ1*01 | 809 1414
218 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabrusjA20 IGKJ1*01 | 809 1414
219 9””':32%2‘51'\3*('32';32;5”'31 © 1 521 | 1126 | gnlFabrusjA20_IGKJ1*01 | 809 1414
220 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus/A20_IGKJ1*01 | 809 1414
221 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1129 | gnlFabrusjA20_IGKJ1*01 | 809 1414
222 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gniFabrus/A20_IGKJ1*01 | 809 1414
223 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus/A20_IGKJ1*01 | 809 1414
224 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabrusjA20 IGKJ1*01 | 809 1414
225 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus/A20_IGKJ1*01 | 809 1414
226 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 ~ 1 776 | 1381 | gnlFabrusjA20 IGKJ1*01 | 809 1414
227 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus/A20_IGKJ1*01 | 809 1414
228 9”'|Fag[‘8j|§{gf|ﬂl6'1(3“'33' 780 | 1385 | gnlFabrusjA20 IGKJ1*01 | 809 1414
229 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gnlFabrusjA20 IGKJ1*01 | 809 1414
230 9””':13896“151\;”%232%':'35' 782 | 1387 | gnlFabrusjA20 IGKJ1*01 | 809 1414
231 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gnlFabrusjA20 IGKJ101 | 809 1414
232 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiA20 IGKJ101 | 809 1414
233 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusjA20 IGKJ1*01 | 809 1414
234 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 © 1 786 | 1391 | gnlFabrusiA20 IGKJ1*01 | 809 1414
235 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 | gnlFabrusjA20 IGKJ1*01 | 809 1414
236 9”'|F""323J15_|Ygﬁjl;('ﬁHD3‘ 791 | 1396 | gnlFabrusjA20 IGKJ1*01 | 809 1414
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237 gr‘”FggfgjﬁgﬁjﬁaHm‘ 793 | 1398 | gnlFabrusjA20 IGKJ1*01 | 809 1414
238 9”"??{8?%@'}6—,]51”[)4‘ 792 { 1397 | gnlFabrusjA20 IGKJ1*01 | 809 1414
239 9”'|F35b*6“15_|\|’gﬁj1;('ﬁHD5‘ 794 | 1399 | gnlFabrusjA20 IGKJ1*01 | 809 1414
240 9””?2{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gnlFabrusjA20 IGKJ1*01 | 809 1414
241 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gnlFabrusjA20_IGKJ1*01 | 809 1414
242 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gnlFabrusjA20 IGKJ1*01 | 809 1414
243 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabrusjA20 IGKJ1*01 | 809 1414
244 gn”FagIgj'VIgﬂj‘ﬁB'?HDG' 655 | 1260 { gnlFabrusjA20 IGKJ1*01 | 809 1414
245 9“'|Fagfgj¥gﬁ|'j’g6'?""36' 625 | 1230 | gnlFabrusjA20 IGKJ1*01 | 809 1414
246 gn”Fagfgjlvlgﬂfﬁa'?HDs' 681 | 1286 | gnlFabrusjA20 IGKJ1*01 | 809 1414
247 gn”Fats’[‘ai'ffgﬁﬁi(—)'fHDS' 670 | 1275 { gnlFabrusjA20_IGKJ1*01 | 809 1414
248 9“”':?2?6?'}{25';54—*5”[)5' 536 | 1141 | gnlFabrusjA20 IGKJ1*01 | 809 1414
249 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus/A20_IGKJ1*01 | 809 1414
250 9”'|Fa1t;ﬁg'1|\i'l"§;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusjA20 IGKJ1*01 | 809 1414
251 9”'|Fa1t(’)ﬁg'1|\"gjﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrusjA20_IGKJ1*01 | 809 1414
252 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;é(f“'35' 662 | 1267 | gnlFabrusiA20 IGKJ1*01 | 809 1414
253 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusjA20 IGKJ1*01 | 809 1414
254 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gnlFabrusjA20 IGKJ1*01 | 809 1414
255 gn”Fagfgi"VIgﬁ[jﬁa'?HDG' 701 | 1306 | gnlFabrusjA20 IGKJ101 | 809 1414
256 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabrusiA20 IGKJ101 | 809 1414
257 9”””"2%2‘*()51'\1"3‘62;(')?”'34' 708 | 1313 | gnlFabrusjA20_IGKJ1*01 | 809 1414
258 9”'|F”‘222“051'\i'|g$i;('ﬁHD3' 650 | 1255 | gnlFabrusjA20 IGKJ1*01 | 809 1414
259 9”'|F"j%ﬂ‘§1|\i'€$i;('ﬁ”[’6' 653 | 1258 | gniFabrusjA20 IGKJ1*01 | 809 1414
260 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gnlFabrusjA20 IGKJ1*01 | 809 1414
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Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
261 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gnlFabrusiA20 IGKJ1°01 | 809 1414
262 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 { 1332 | gnlFabrusjA20 IGKJ1*01 | 809 1414
263 9”'|Fa1%ﬂ‘g’1|\jglﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusiA20 IGKJ1*01 | 809 1414
264 9”'|Fa122§1'\jglﬁi;('ﬁHD5' 766 | 1371 | gnlFabrusjA20 IGKJ1*01 | 809 1414
265 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gniFabrusiA20 IGKJ1*01 | 809 1414
266 , 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gniFabruslA20 IGKJ1*01 | 809 1414
267 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrusjA20 IGKJ101 | 809 1414
268 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrus|A20 IGKJ1*01 | 809 1414
269 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gniFabrusjA20 IGKJ1*01 | 809 1414
270 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrusjA20 IGKJ1*01 | 809 1414
271 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrusjA20_IGKJ1*01 | 809 1414
272 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gnlFabrusjA20 IGKJ1*01 | 809 1414
273 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 | gnlFabrus|A20 IGKJ1*01 { 809 1414
274 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gnlFabrusjA20 IGKJ1*01 | 809 1414
275 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus/A20_IGKJ1*01 | 809 1414
276 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gnlFabrusjA20 IGKJ1°01 | 809 1414
277 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gnlFabrusiA20 IGKJ101 | 809 1414
278 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusjA20 IGKJ1*01 | 809 1414
279 9”'|Fﬁ%ﬂ‘§'1|\"|g$g;('ﬁHD2' 540 | 1145 | gniFabrusjA20 IGKJ1*01 | 809 1414
280 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnFabrusjA20 IGKJ1*01 | 809 1414
281 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabrusjA20_IGKJ1*01 | 809 1414
282 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gnlFabrusjA20 IGKJ1*01 | 809 1414
283 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gnlFabrusjA20 IGKJ1*01 | 809 1414
284 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gnlFabrusjA20 IGKJ1*01 | 809 1414
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Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
285 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gnlFabrusjA20 IGKJ1*01 | 809 1414
286 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabrusjA20 IGKJ1*01 | 809 1414
287 9”"%26“?_"(;&%5‘”[)6‘ 692 | 1297 | gniFabrusjA20 IGKJ1*01 | 809 1414
288 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gnlFabrusjA20 IGKJ1*01 | 809 1414
289 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gnlFabrusjA20 IGKJ1*01 | 814 1419
290 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gnlFabrusjA20 IGKJ1*01 | 814 1419
291 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gniFabrus|A30 IGKJ1*01 | 814 1419
292 gn”Ffﬁ’,fgjlvlgE"JQ;’Af—faHDA" 604 | 1209 { gnlFabrus|A30_IGKJ1*01 | 814 1419
293 9“”ng{3§¥2|3:£’4—)(?1""35' 606 | 1211 | gnlFabrusiA30_IGKJ1*01 | 814 1419
294 9”'|F3523J13|\|’gjﬁi;('ﬁ”'35' 608 | 1213 | gnlFabrus|A30 JGKJ1*01 | 814 1419
295 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabruslA30_IGKJ1*01 | 814 1419
296 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlabruslA30_IGKJ1*01 | 814 1419
297 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gnlFabruslA30_IGKJ1*01 | 814 1419
298 9”'|Ff£’[3j¥g:|f§£g1HD1 © 1 502 | 1107 | gnlFabrusjA30 IGKJ1°01 | 814 1419
299 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gniFabrus/A30_IGKJ1*01 | 814 1419
300 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabrusjA30 IGKJ1°01 | 814 1419
301 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrusjA30 IGKJ1*01 | 814 1419
302 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gnlFabrusjA30 IGKJ1*01 | 814 1419
303 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabrusiA30_IGKJ101 | 814 1419
304 9”'|Fa1b2rfg|1\fghﬁf*—('ﬁ”'35' 509 | 1114 | gnlFabrusiA30_IGKJ101 | 814 1419
305 gn”ngfgﬁszfg’Ll—JaHDG' 511 { 1116 | gnlFabrusjA30_IGKJ1*01 | 814 1419
306 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabrusjA30_IGKJ1*01 | 814 1419
307 gn”Fa?Igjﬁg“H‘ﬁB'?Hm' 749 | 1354 | gnlFabrusjA30_IGKJ1*01 | 814 1419
308 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gnlFabrusjA30_IGKJ1*01 | 814 1419
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300 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gnlFabrusjA30_IGKJ1*01 | 814 1419
310 9”'|Ff§’fgj¥g4H'j’244—f§1HD4' 753 | 1358 | gnlFabrusjA30_IGKJ1*01 | 814 1419
311 9”'|Fa1t;ﬂ‘g’1|\j(';ﬁj;(ﬁ*'[’5' 754 | 1359 | gnlFabrusiA30_IGKJ1*01 | 814 1419
312 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabrusjA30_IGKJ1*01 | 814 1419
313 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusiA30_IGKJ1*01 | 814 1419
314 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabrusjA30_IGKJ1*01 | 814 1419
315 9”'|F32b()rfg$fgzl_‘ﬁg*—(ﬁ”'31 © 1 521 | 1126 | gnlFabrusjA30_IGKJ1*01 | 814 1419
316 gn”Fagi‘éilng'ﬁ%zGHDz' 523 { 1128 | gnlFabrus/A30_IGKJ1*01 | 814 1419
317 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1129 | gnlFabrusiA30_IGKJ1*01 | 814 1419
318 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus/A30_IGKJ1*01 | 814 1419
319 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus/A30_IGKJ1*01 | 814 1419
320 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabrusiA30_IGKJ1°01 | 814 1419
321 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrusjA30_IGKJ1*01 | 814 1419
322 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 ~ 1 776 | 1381 | gnlFabrusjA30_IGKJ1°01 | 814 1419
323 9”'|Fa826‘q3|\|’g|_5ljgl;(ﬁ”'32' 778 { 1383 | gnlFabrusjA30_IGKJ1*01 | 814 1419
324 9”'|F32[‘5ﬁ|\_’IHGi|ﬁ16'1GHD3‘ 780 | 1385 | gnlFabrusjA30 IGKJ1°01 | 814 1419
325 9”'|Fa1b;fg$fgﬁil%?HD4' 781 | 1386 | gnlFabrusjA30 IGKJ1*01 | 814 1419
326 9””':13896“151\;”%232%':'35' 782 | 1387 | gnlFabrusjA30 IGKJ1*01 | 814 1419
327 9”'|F1382r(‘;f>|v1'jg‘gjzlg':'35' 783 | 1388 | gnlFabrusjA30_IGKJ1*01 | 814 1419
328 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiA30_IGKJ101 | 814 1419
329 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusjA30 IGKJ1*01 | 814 1419
330 9“1|Fabr“3'}gH£j;*—(;?HD1'1 011 786 1 1301 | gnlFabrusja30_IGKJ1*01 | 814 1419
331 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 | gnlFabrusjA30_IGKJ1°01 | 814 1419
332 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gnlFabrusjA30_IGKJ1*01 | 814 1419
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333 gr‘”FggfgjﬁgﬁjﬁaHm‘ 793 | 1398 | gnlFabrusjA30_IGKJ1*01 | 814 1419
334 9”"??{8?%@'}6—,]51”[)4‘ 792 { 1397 | gnlFabrusjA30_IGKJ1*01 | 814 1419
335 gn”sz*Buf_'Ygﬁjl;('ﬁHDs‘ 794 | 1399 | gnlFabrusjA30_IGKJ1*01 | 814 1419
336 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gnlFabrusjA30_IGKJ1*01 | 814 1419
337 9”'|F§g£‘531|§fgg;16;{§31”[’6' 796 | 1401 | gnlFabrusjA30_IGKJ1*01 | 814 1419
338 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gnlFabrusjA30_IGKJ1*01 | 814 1419
339 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabruslA30_IGKJ 1*01 | 814 1419
340 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|A30_IGKJ1*01 | 814 1419
341 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabrusiA30_IGKJ1*01 | 814 1419
342 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabruslA30_IGKJ1*01 | 814 1419
343 9”'|F35Er(‘;f_ll\gH|fJ'gj’*—(;?HD5' 670 | 1275 { gnlFabruslA30_IGKJ1*01 | 814 1419
344 9“”'?‘;26“?_'@5&%:'[)5' 536 | 1141 | gnlFabrusiA30_IGKJ1°01 | 814 1419
345 9”'|Fa1b2rfg$fg2ﬁjg*—(;?HD5' 543 { 1148 | gnlFabrusjA30_IGKJ1*01 | 814 1419
346 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusjA30 IGKJ1°01 | 814 1419
347 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrusjA30_IGKJ1*01 | 814 1419
348 9”'|Fa1%ﬁ*031|\i':'(§’lf§;('ﬁ“'35' 662 | 1267 | gnlFabrusiA30 IGKJ1*01 | 814 1419
349 9”'|Fa1b3ffg$fgmf*—£'*'36' 663 | 1268 | gnlFabrusjA30 IGKJ1*01 | 814 1419
350 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gnlFabrusjA30 IGKJ1*01 | 814 1419
351 gn”FabgfgwgfﬁgHDDs' 701 | 1306 | gnlFabrusiA30_IGKJ101 | 814 1419
352 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabrusiA30_IGKJ101 | 814 1419
353 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gnlFabrusjA30_IGKJ1*01 | 814 1419
354 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gnlFabrusjA30_IGKJ1*01 | 814 1419
355 9”'|Fa1baffg$fgﬁj’*—(;?”[’6' 653 | 1258 | gnlFabrusiA30_IGKJ101 | 814 1419
356 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gnlFabrusjA30_IGKJ1*01 | 814 1419
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357 9”'|F";EB“15_|YSSJ?F£HD1‘ 721 | 1326 | gnlFabrusjA30_IGKJ1*01 | 814 1419
358 9””%‘22‘651'\_’::;3;9'4—*&”[)6‘ 727 { 1332 | gnlFabrusjA30_IGKJ1*01 | 814 1419
359 9”'|Fa1%ﬂ‘g’1|\jglﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusiA30_IGKJ1°01 | 814 1419
360 9”'|ngfgj¥gﬁf§£g1ms' 766 | 1371 | gnlFabrusiA3_IGKJ1*01 | 814 1419
361 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gniFabrusiA30_IGKJ1*01 | 814 1419
362 9”'|Fa1b2rfgh\fgmj*—(;?HD5' 467 | 1072 | gniFabruslA30_IGKJ1*01 | 814 1419
363 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrusiA30 IGKJ1*01 | 814 1419
364 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrus|A30_IGKJ1*01 | 814 1419
365 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gniFabrusiA30_IGKJ1*01 | 814 1419
366 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabruslA30_IGKJ1*01 | 814 1419
367 gn”Fazb{EgL\fgﬁ%*—(ﬁHDz' 800 | 1405 { gnlFabruslA30_IGKJ1*01 | 814 1419
368 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gnlFabrusiA30_IGKJ1°01 | 814 1419
369 9”'|Fa1b(;fg$fghig*—(ﬁ”'33' 496 | 1101 | gnlFabrus|A30_IGKJ1*01 | 814 1419
370 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gnlFabrusiA30 IGKJ1*01 | 814 1419
371 gn”Fag[‘Silng"J%%?HD& 734 { 1339 | gnlFabrus/A30_IGKJ1*01 | 814 1419
372 9”'|Fa1b£88$fg"ﬁ§;;&?HD2' 740 | 1345 | gnlFabrusjA30 IGKJ1°01 | 814 1419
373 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gnlFabrusjA30 IGKJ1*01 | 814 1419
374 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusjA30 IGKJ1*01 | 814 1419
375 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 | gnlFabrusiA30_IGKJ101 | 814 1419
376 9””':31%53"1\{[':'33;3?*—(')?”'33' 630 | 1244 | gnFabrusjA30 IGKJ1*01 | 814 1419
377 9”'|Fa$[‘5i|zggzj16§6'16HD1 © 1 570 | 1175 | gnlFabrusjA30_IGKJ1*01 | 814 1419
378 9”'|Fag[‘8i'ffggﬁa?”[’3' 706 | 1311 | gnlFabrusjA30_IGKJ1*01 | 814 1419
379 gn”Fagfgjﬁng‘j;%'?HD?" 548 | 1153 | gnlFabrusjA30_IGKJ1*01 | 814 1419
380 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gnlFabrusjA30_IGKJ1*01 | 814 1419
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
38.1 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gnlFabrusjA30 IGKJ1*01 | 814 1419
382 gn”ng,[gjﬁggH'j%—,ﬁHDz' 571 { 1176 | gnlFabrusjA30_IGKJ1*01 | 814 1419
383 9””%26“?_"{5‘33%(')?”[)6‘ 692 | 1297 | gniFabrusiA30_IGKJ1*01 | 814 1419
384 9””Fa1b3ffgh\flgﬁ]2*—(;?HD6' 576 | 1181 | gnlFabrusjA30_IGKJ1*01 | 814 1419
385 9”'|Fa1b,[3j¥ggH‘J2;6'?HD1' 505 | 1200 igniFabrus|lL4/18a_IGKJ1*01] 827 1432
386 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
387 9”'|F32b2rfgh\fgﬁj’*—(ﬁ”'33' 602 | 1207 {gnlFabruslL4/18a_IGKJ1*01] 827 1432
388 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 {gnlFabrus|L4/18a_IGKJ1*01} 827 1432
389 9”'|Fa1b2rfgh\fgﬁﬁ’*—(ﬁ”'35' 606 | 1211 ignlFabrus|L4/18a_IGKJ1*01}] 827 1432
390 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 i{gnlFabrus|L4/18a_IGKJ1*01} 827 1432
391 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
392 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 {gnlFabruslL4/18a_IGKJ1*01] 827 1432
393 gn”Fazb?rEgL\fgﬁig*—(ﬁHD% 613 | 1218 i{gnlFabrus|L4/18a_IGKJ1*01} 827 1432
304 9”'|Fa132‘g'1|\i'|"c;ﬁi;('ﬁ""31' 502 | 1107 {gnlFabrus|4/18a IGKJ1*01} 827 1432
395 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
396 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 {gnlFabrus|lL4/18a IGKJ1*01] 827 1432
397 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 |gniFabrus|L4/18a IGKJ101] 827 1432
308 9”'|Fag[‘8j|§fg:|ﬁ%6f5HD3' 506 | 1111 |gniFabrus|L4/18a IGKJ1*01] 827 1432
399 9”'|Fﬁt;ﬂ‘§'1|\i'lglﬁi;('ﬁHD4' 508 | 1113 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
400 9””':”;22‘*()51'\”'333;(')?”'35' 509 | 1114 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
401 gn”ngfgﬁszfg’Ll—JaHDG' 511 | 1116 gnlFabruslL4/18a_IGKJ1*01] 827 1432
402 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
403 gn”Fa?Igjﬁg“H‘ﬁB'?Hm' 749 | 1354 |gniFabrus|L4/18a_IGKJ1*01] 827 1432
404 | 9nlFabrusVHA-34_IGHD2- 4 25 1 4355 |gniFabrusiL4/18a_IGKJ1*01] 827 1432
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS

Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO

405 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
406 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
407 9”'|Fa1b2rfg$fghi’j*—(;?*'[’5' 754 | 1359 |gniFabrus|lL4/18a_IGKJ1*01] 827 1432
408 9””Fa1b3ffgh\flgﬁ’j*—(;?HD6' 755 | 1360 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
409 9”'|F32b5rfg$fg‘m’g*—(ﬁ”[’6' 756 | 1361 |gniFabruslL4/18a_IGKJ1*01] 827 1432
410 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
411 9”'|F32%Eg1l\jglﬁi;('ﬁHD1' 521 | 1126 lgnlFabruslL4/18a_IGKJ1*01] 827 1432
412 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 {gnlFabrus|L4/18a_IGKJ1*01} 827 1432
413 9“'|Fa1b()rfgh\fg2ﬁg*—(ﬁ""33' 524 | 1129 {gnlFabruslL4/18a_IGKJ1*01} 827 1432
414 gn”F?ﬁ’ﬂ%ﬁ'\’l'gﬁ\Q/i;gHDA" 526 | 1131 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
415 9”'|Fa1bgfg¥g2ﬁ%?”'35' 528 | 1133 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
416 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 {gnlFabruslL4/18a_IGKJ1*01] 827 1432
417 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 {gnlFabrus|L4/18a_IGKJ1*01} 827 1432
418 9”'|Fa132‘g'1|\i'|"cflﬁl;('ﬁ""31' 776 | 1381 {gnlFabrus|lL4/18a_IGKJ1*01} 827 1432
419 gn”Fag[gj'VIgaﬂ%'?HDz' 778 | 1383 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
420 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 |gnlFabruslL4/18a IGKJ1*01] 827 1432
421 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 |gnlFabrus|L4/18a_IGKJ101] 827 1432
422 9””':13896“151\;”%232%':'35' 782 | 1387 |gniFabrus|L4/18a IGKJ101] 827 1432
423 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
424 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1389 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
425 9”'|Fa2b7rfg|1\fl':'35j1*—(')?HD7' 785 | 1390 igniFabrus|lL4/18a_IGKJ1*01] 827 1432
426 9”'|Fa126‘J13_|YgSjl;('ﬁHD1‘ 786 | 1391 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
427 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 {gnlFabrus|lL4/18a_IGKJ1*01} 827 1432
428 9”I|Fabr“3'}gH£jl*—(;?HD3'3*°1' 791 | 1396 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
429 gr‘”Fggfaﬁ'ffggL—*'(ﬁHD“‘ 793 | 1398 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
430 9””??%?%233613:'[)4‘ 792 | 1397 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
431 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 |gnlFabrus|lL4/18a_IGKJ1*01} 827 1432
432 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 |gniFabrus|L4/18a_IGKJ1*01} 827 1432
433 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 |gniFabrus|lL4/18a_IGKJ1*01] 827 1432
434 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 |gniFabrus|L4/18a_IGKJ1*01] 827 1432
435 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 lgnlFabrus|lL4/18a_IGKJ1*01] 827 1432
436 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 {gnlFabrus|L4/18a_IGKJ1*01} 827 1432
437 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
438 gn”FagE‘ai'ffgﬁﬁ%zGHDs' 681 | 1286 i{gnlFabrus|L4/18a_IGKJ1*01} 827 1432
439 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
440 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
441 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 {gnlFabrus|L4/18a_IGKJ1*01} 827 1432
442 9”'|Fa1b2rfgh\fg3ﬁ]i’*—(;?""35' 567 | 1172 |gnlFabrusl4/18a_IGKJ1*01} 827 1432
443 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
444 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
445 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 |gnlFabruslL4/18a IGKJ101] 827 1432
446 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
447 9”'|Fagfgﬁ|vlgi|‘jﬁ6'?“'36' 701 | 1306 |gnlFabrus|L4/18a_IGKJ1*01} 827 1432
448 9“'|F?g£‘8ﬁ|\’lgﬁjj’%?HD5 700 | 1314 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
449 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 ignlFabruslL4/18a_IGKJ1*01] 827 1432
450 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
451 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 {gnlFabruslL4/18a_IGKJ1"01] 827 1432
452 | 9NIFabrusVH3-9_IGHD3- 4 254 1 4359 IgniFabrusiL4/18a_IGKJ1*01] 827 1432
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
453 gr‘”F";EB“f_'Yggjg;('ﬁHD“ 721 | 1326 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
454 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 | 1332 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
455 9””%%218"1'\1'*(';@3;5”[’3' 762 | 1367 |gniFabruslL4/18a_IGKJ1*01] 827 1432
456 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
457 9”'|Fagfgj¥g1H‘jﬁ6'?HD6' 460 | 1065 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
458 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 |gniFabrus|4/18a IGKJ1*01] 827 1432
459 9”"':‘126“13_'\(5_1';:23;(')?”[)1' 461 | 1066 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
460 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 {gnlFabrus|L4/18a_IGKJ1*01{ 827 1432
461 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
462 9””@%&‘631'\":'(31;]2;5”'31' 486 | 1091 ignlFabrus|L4/18a_IGKJ1*01{ 827 1432
463 9””%2‘631'\":'67';%;5”'32' 800 | 1405 i{gnlFabrus|L4/18a_IGKJ1*01} 827 1432
464 gn”Fagfgjﬁga'j&'?HD?" 542 | 1147 |gniFabrus|L4/18a_IGKJ1*01] 827 1432
465 9”'|Fa1b(;fg$fghig*—(ﬁ”'33' 496 | 1101 {gnlFabrus|L4/18a_IGKJ1*01{ 827 1432
466 9”'|F32t;ﬁg'1|\i'glﬁ12;('ﬁ""32' 799 | 1404 |gniFabrus|L4/18a_IGKJ1*01] 827 1432
467 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 ignlFabrus|L4/18a_IGKJ1*01} 827 1432
468 9”'|Fa1bg,{8|¥_'fgﬁ21;o'fHD2' 740 | 1345 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
469 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD?" 535 | 1140 |gnlFabruslL4/18a IGKJ1*01] 827 1432
470 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 |gniFabrus|L4/18a IGKJ1*01] 827 1432
471 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
472 9””':31%53"1\{[':'3?;??*—(')?”'33' 630 | 1244 |gnlFabruslL4/18a_IGKJ1*01] 827 1432
473 gn”Fa?,[gﬁzgﬂ‘j&'?Hm' 570 | 1175 igniFabruslL4/18a_IGKJ1*01} 827 1432
474 9”'|Fag[‘8i'ffggzj§6'f”[’3' 706 | 1311 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
475 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
476 | 9NIFAbrusVH3-T1_IGHDG- 4 555 1 4457 IgniFabrusiL4/18a_IGKJ1701] 827 1432
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
477 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
478 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
479 9””%26“?_"{5‘33%(')?”[)6‘ 692 | 1297 {gnlFabruslL4/18a_IGKJ1*01] 827 1432
480 9””ng,[3?¥23|4‘}§6'?@6' 576 | 1181 |gnlFabrus|L4/18a_IGKJ1*01] 827 1432
481 9”'|Fa1b,[3j¥ggH‘J2;6'?HD1' 505 | 1200 |gniFabrus|L5/18a IGKJ1*01] 828 1433
482 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 |gnlFabrus|L5/18a_IGKJ1*01] 828 1433
483 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 {gnlFabruslL5/18a_IGKJ1*01] 828 1433
484 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 {gnlFabrus|L5/18a_IGKJ1*01} 828 1433
485 9“”%22‘5"1'@@2;5""35' 606 | 1211 |gnlFabruslL5/18a_IGKJ1*01] 828 1433
486 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 | gnlFabruslL5 IGKJ1*01 | 828 1433
487 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gniFabruslL5 IGKJ1*01 | 828 1433
488 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 {gnlFabruslL5/18a_IGKJ1*01] 828 1433
489 gn”Fazb?rEgL\fgﬁig*—(ﬁHD% 613 | 1218 i{gnlFabrus|L5/18a_IGKJ1*01} 828 1433
490 9”'|Fa132‘g'1|\i'|"c;ﬁi;('ﬁ""31' 502 | 1107 {gnlFabrus|lL5/18a IGKJ1*01} 828 1433
491 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 ignlFabrus|L5/18a_IGKJ1*01} 828 1433
492 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 {gnlFabrus|lL5/18a IGKJ1*01] 828 1433
493 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 |gniFabrus|L5/18a IGKJ1:01] 828 1433
494 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 |gniFabrus|L5/18a IGKJ1*01] 828 1433
495 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 |gnlFabruslL5/18a_IGKJ1*01] 828 1433
496 9””':”;22‘*()51'\”'333;(')?”'35' 509 | 1114 |gnlFabruslL5/18a_IGKJ1*01] 828 1433
497 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 | 1116 gnlFabrus|L5/18a_IGKJ1*01] 828 1433
498 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gniFabruslL5_IGKJ1*01 | 828 1433
499 gn”Fa?Igjﬁg“H‘ﬁB'?Hm' 749 | 1354 | gniFabruslL5 IGKJ1*01 | 828 1433
500 | 9nFabrusVHA-34_IGHD2- 1 754 1§ 1355 | gnlFabruslL5 IGKJ101 | 828 1433
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
501 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gniFabruslL5 IGKJ1*01 | 828 1433
502 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gniFabruslL5 IGKJ1*01 | 828 1433
503 9”'|F*3122§’1'\j('§$j;('ﬁ”[)5' 754 | 1359 | gniFabruslL5 IGKJ1*01 | 828 1433
504 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gniFabruslL5 IGKJ1*01 | 828 1433
505 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gniFabruslL5 IGKJ1*01 | 828 1433
506 9”'|F32%2‘§1NT('3“|;§2;(')?HD7' 758 | 1363 | gniFabruslL5 IGKJ1*01 | 828 1433
507 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gniFabruslL5_IGKJ1*01 | 828 1433
508 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|L5_IGKJ1*01 | 828 1433
509 9“'|Fa1b()rfgh\fg2ﬁg*—(ﬁ""33' 524 | 1120 | gniFabruslL5_IGKJ1*01 | 828 1433
510 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus|L5_IGKJ1*01 | 828 1433
511 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|L5_IGKJ1*01 | 828 1433
512 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gniFabruslL5_IGKJ1*01 | 828 1433
513 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|L5_IGKJ1*01 | 828 1433
514 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 “ 1 776 | 1381 | gniFabruslL5 IGKJ1*01 | 828 1433
515 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabruslL5_IGKJ1*01 | 828 1433
516 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gniFabruslL5 IGKJ1*01 | 828 1433
517 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gniFabruslL5 IGKJ1*01 | 828 1433
518 9”"'?395‘132’3'*%?: J_L],I’%TDS- 782 | 1387 | gniFabruslL5 IGKJ1*01 | 828 1433
519 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gniFabruslL5 IGKJ1*01 | 828 1433
520 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gniFabruslL5 IGKJ1*01 | 828 1433
521 9””F32b7rf§1|\i II-IGSl—_Sl;(I)?HD?_ 785 | 1390 | gniFabruslL5 IGKJ1*01 | 828 1433
522 9”'|Fa126“13_|\|’gﬁjl;('ﬁHD1‘ 786 | 1391 | gniFabruslL5 IGKJ1*01 | 828 1433
523 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 | gnlFabrus|L5 IGKJFO1 | 828 1433
524 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gniFabruslL5 IGKJ1*01 | 828 1433
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
525 gr‘”FggfgjﬁgﬁjﬁaHm‘ 793 | 1398 | gniFabruslL5 IGKJ1*01 | 828 1433
526 9”"??{8?%@'}6—,]51”[)4‘ 792 | 1397 | gniFabruslL5 IGKJ1*01 | 828 1433
527 9”'|F35b*6“15_|\|’gﬁj1;('ﬁHD5‘ 794 | 1399 | gniFabruslL5 IGKJ1*01 | 828 1433
528 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gniFabruslL5 IGKJ1*01 | 828 1433
529 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gniFabruslL5 IGKJ1*01 | 828 1433
530 9””%??5?'}@311—*5”[)7' 797 | 1402 | gniFabruslL5 IGKJ1*01 | 828 1433
531 9”'|F32bgfgh\fg‘;§§;é?HD6' 775 | 1380 | gniFabruslL5_IGKJ1*01 | 828 1433
532 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gniFabrus|L5 IGKJ1*01 | 828 1433
533 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabruslL5 IGKJ1*01 | 828 1433
534 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabruslL5 IGKJ1*01 | 828 1433
535 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabruslL5_IGKJ1*01 | 828 1433
536 9“”':?3{8‘:‘5/'23H'J54—JS1HD5' 536 | 1141 | gniFabruslL5_IGKJ1*01 | 828 1433
537 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|L5_IGKJ1*01 | 828 1433
538 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gniFabruslL5_IGKJ1*01 | 828 1433
539 gn”F‘;‘gﬂ%s'ngﬁsl‘r’EgHD& 565 { 1170 | gnlFabrus|L5_IGKJ1*01 | 828 1433
540 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabruslL5 IGKJ1*01 | 828 1433
541 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabruslL5 IGKJ1*01 | 828 1433
542 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gniFabruslL5 IGKJ1*01 | 828 1433
543 9”'|Fag[‘6‘°‘1|\’]'233H'3|2*6'16HD6' 701 | 1306 | gniFabruslL5 IGKJ1*01 | 828 1433
544 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gniFabruslL5 IGKJ1*01 | 828 1433
545 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gniFabruslL5_IGKJ1*01 | 828 1433
546 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gniFabruslL5_IGKJ1*01 | 828 1433
547 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabruslL5 IGKJ1*01 | 828 1433
548 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gniFabruslL5 IGKJ1*01 | 828 1433
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
549 9”'|F";EB“15_|YSSJ?F£HD1‘ 721 | 1326 | gniFabruslL5 IGKJ1*01 | 828 1433
550 9”"ngfgjzgﬁ|'j’él—ﬂg1HD6‘ 727 {1332 | gniFabruslL5 IGKJ1*01 | 828 1433
551 9”'|Fa1%ﬂ‘g’1|\jglﬁi;(ﬁHD3' 762 | 1367 | gniFabruslL5 IGKJ1*01 | 828 1433
552 9”'|Fa122§1'\jglﬁi;('ﬁHD5' 766 | 1371 | gniFabruslL5 IGKJ1*01 | 828 1433
553 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabruslL5 IGKJ1*01 | 828 1433
554 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabruslL5_IGKJ1*01 | 828 1433
555 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabruslL5 IGKJ1*01 | 828 1433
556 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabruslL5 IGKJ1*01 | 828 1433
557 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabruslL5 IGKJ1*01 | 828 1433
558 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|L5_IGKJ1*01 | 828 1433
559 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gniFabruslL5 IGKJ1*01 | 828 1433
560 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gniFabruslL5_IGKJ1*01 | 828 1433
561 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 { gnlFabruslL5 IGKJ1*01 | 828 1433
562 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gniFabruslL5 IGKJ1*01 | 828 1433
563 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabruslL5_IGKJ1*01 | 828 1433
564 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gniFabruslL5 IGKJ1*01 | 828 1433
565 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gniFabruslL5 IGKJ1*01 | 828 1433
566 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gniFabruslL5 IGKJ1*01 | 828 1433
567 9”'|Fﬁ%ﬂ‘§'1|\"|g$g;('ﬁHD2' 540 | 1145 | gniFabruslL5 IGKJ1*01 | 828 1433
568 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnlFabruslL5 IGKJ1*01 | 828 1433
569 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gniFabruslL5_IGKJ1*01 | 828 1433
570 9”'|Fag[‘8i'ffggﬁa?”[’3' 706 | 1311 | gniFabruslL5 IGKJ1*01 | 828 1433
571 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gniFabruslL5_IGKJ1*01 | 828 1433
572 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gniFabruslL5 IGKJ1*01 | 828 1433
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
573 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gniFabruslL5 IGKJ1*01 | 828 1433
574 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gniFabruslL5 IGKJ1*01 | 828 1433
575 9”"%26“?_"(;&%5‘”[)6‘ 692 | 1297 | gnlFabruslL5 IGKJ1*01 | 828 1433
576 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gniFabruslL5 IGKJ1*01 | 828 9””F_""Igﬁ‘°[‘)|\_’H3'
577 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gniFabruslL8 IGKJ1*01 | 830 1435
578 9”'|Fa1b5rfgh\fgﬁﬁ*—(ﬁ”[)2' 508 | 1203 | gniFabruslL8 IGKJ1*01 | 830 1435
579 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabruslL8 IGKJ1*01 | 830 1435
580 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gniFabrus|L8 IGKJ1*01 | 830 1435
581 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnlFabruslL8 IGKJ1*01 | 830 1435
582 gn”Fats’E‘ai'ffgﬁﬁazGHDS' 608 | 1213 | gniFabrus|L8 IGKJ1*01 | 830 1435
583 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gniFabrus|L8 IGKJ1*01 | 830 1435
584 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlFabruslL8 IGKJ1*01 | 830 1435
585 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gniFabrus|L8 IGKJ1*01 | 830 1435
586 9”'|Fa1bé{fgh\fg3£‘?*—£”'31 © 1 502 | 1107 | gniFabrusL8 IGKJ1*01 | 830 1435
587 gn”Fag[gj'VIgafﬁa'?HDz' 503 { 1108 | gnlFabrus|L8 IGKJ1*01 | 830 1435
588 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gniFabruslL8 IGKJ1*01 | 830 1435
589 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gniFabruslL8 IGKJ1*01 | 830 1435
590 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gniFabruslL8 IGKJ1*01 | 830 1435
501 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gniFabruslL8 IGKJ1*01 | 830 1435
502 9””':”;22‘*()51'\”'333;(')?”'35' 500 | 1114 | gniFabruslL8 IGKJ1*01 | 830 1435
503 gn”nggjf)'}’jéﬁi—JaHDG' 511 { 1116 | gniFabruslL8_IGKJ1*01 | 830 1435
504 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gniFabruslL8 IGKJ1*01 | 830 1435
595 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gniFabruslL8 _IGKJ1*01 | 830 1435
506 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gniFabruslL8 IGKJ1*01 | 830 1435
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
597 9”'|Fa1béfgg\fg:ﬁ*—(;?”[)3' 751 | 1356 | gniFabruslL8 IGKJ1*01 | 830 1435
508 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gniFabruslL8 IGKJ1*01 | 830 1435
599 9”'|Fa1t;ﬂ‘g’1|\j(';ﬁj;(ﬁ*'[’5' 754 | 1359 | gniFabruslL8 IGKJ1*01 | 830 1435
600 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gniFabruslL8 IGKJ1*01 | 830 1435
601 9”'|F32b5rfg$fgﬁ’g*—(ﬁ”[’6' 756 | 1361 | gniFabruslL8 IGKJ1*01 | 830 1435
602 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gniFabruslL8 IGKJ1*01 | 830 1435
603 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gniFabruslL8_IGKJ1*01 | 830 1435
604 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|L8 IGKJ1*01 | 830 1435
605 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1120 | gniFabruslL8 IGKJ1*01 | 830 1435
606 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus|L8 IGKJ1*01 | 830 1435
607 9”'|Fa1bgfg¥g2ﬁ%?”'35' 528 | 1133 | gnlFabrus|L8 IGKJ1*01 | 830 1435
608 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gniFabruslL8 IGKJ1*01 | 830 1435
609 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|L8 IGKJ1*01 | 830 1435
610 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 © 1 776 | 1381 | gniFabruslL8 IGKJ1*01 | 830 1435
611 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus|L8 IGKJ1*01 | 830 1435
612 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gniFabruslL8 IGKJ1*01 | 830 1435
613 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gniFabruslL8 IGKJ1*01 | 830 1435
614 9””':13896“151\;”%232%':'35' 782 | 1387 | gniFabruslL8 IGKJ1*01 | 830 1435
615 9””':13826“151\1“'?’6‘%2%':'35' 783 | 1388 | gniFabruslL8 IGKJ1*01 | 830 1435
616 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gniFabruslL8 IGKJ1*01 | 830 1435
617 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gniFabruslL8 IGKJ1*01 | 830 1435
618 9”'|Fabr“3'|\é':|§j%'?HD1‘1 011 786 | 1391 | gnlFabruslL8 IGKJ101 | 830 1435
619 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 | gniFabruslL8 IGKJ1*01 | 830 1435
620 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gniFabruslL8 IGKJ1*01 | 830 1435
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
621 gr‘”FggfgjﬁgﬁjﬁaHm‘ 793 | 1398 | gniFabruslL8 IGKJ1*01 | 830 1435
622 9”"??{8?%@'}6—,]51”[)4‘ 792 | 1397 | gniFabruslL8 IGKJ1*01 | 830 1435
623 gn”sz*Buf_'Ygﬁjl;('ﬁHDs‘ 794 | 1309 | gniFabruslL8 IGKJ1*01 | 830 1435
624 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gniFabruslL8 IGKJ1*01 | 830 1435
625 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gniFabruslL8 IGKJ1*01 | 830 1435
626 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gniFabruslL8 IGKJ1*01 | 830 1435
627 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gniFabruslL8 _IGKJ1*01 | 830 1435
628 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gniFabrus|L8 IGKJ1*01 | 830 1435
629 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabruslL8 IGKJ1*01 | 830 1435
630 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gniFabrus|L8 IGKJ1*01 | 830 1435
631 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gniFabrus|L8 IGKJ1*01 | 830 1435
632 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gniFabruslL8 IGKJ1*01 | 830 1435
633 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|L8 IGKJ1*01 | 830 1435
634 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gniFabruslL8 IGKJ1*01 | 830 1435
635 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrus|L8 IGKJ1*01 | 830 1435
636 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabruslL8 IGKJ1*01 | 830 1435
637 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gniFabruslL8 IGKJ1*01 | 830 1435
638 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gniFabruslL8 IGKJ1*01 | 830 1435
639 gn”Fagfgi"VIgE"jﬁB'?HDG' 701 | 1306 | gniFabruslL8 IGKJ1*01 | 830 1435
640 9”'|Fa1b2rfg|1\fgﬁjf*—('ﬁ”'35' 700 | 1314 | gniFabruslL8 IGKJ1*01 | 830 1435
641 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gniFabruslL8_IGKJ1*01 | 830 1435
642 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gniFabruslL8 IGKJ1*01 | 830 1435
643 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabruslL8 IGKJ1*01 | 830 1435
644 9””%2?8?}{23;3—*5”[)3‘ 724 | 1329 | gniFabruslL8 IGKJ1*01 | 830 1435
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
645 9”'|F";EB“15_|YSSJ?F£HD1‘ 721 | 1326 | gniFabruslL8 IGKJ1*01 | 830 1435
646 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 {1332 | gniFabruslL8 IGKJ1*01 | 830 1435
647 9”'|Fa1%ﬂ‘g’1|\j(';ﬁi;(ﬁHD3' 762 | 1367 | gniFabruslL8 IGKJ1*01 | 830 1435
648 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gniFabruslL8 IGKJ1*01 | 830 1435
649 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabruslL8 IGKJ1*01 | 830 1435
650 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabruslL8 IGKJ1*01 | 830 1435
651 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © { 461 | 1066 | gnlFabruslL8 IGKJ1*01 | 830 1435
652 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 { gnlFabruslL8 IGKJ1*01 | 830 1435
653 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabruslL8 IGKJ1*01 | 830 1435
654 gn”FaztéﬁgMglfjj;gHm " | 486 | 1091 | gnlFabrus|L8 IGKJ1*01 | 830 1435
655 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gniFabrus|L8 IGKJ1*01 | 830 1435
656 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gniFabruslL8 IGKJ1*01 | 830 1435
657 gn'|Fa1tgPOS 1“’:;32;(')?%3' 496 | 1101 | gnlFabruslL8 IGKJ1*01 | 830 1435
658 9”"@%‘631'\":'(37';%12;5”'32' 799 { 1404 | gnlFabrus|L8 IGKJ1*01 | 830 1435
659 gn”Fagfgjﬁgl‘fj&'?HD& 734 | 1339 | gniFabruslL8 IGKJ1*01 | 830 1435
660 9”'|Fa1%ﬂ‘631|\":'64|ﬁ12;('ﬁ'4'32' 740 | 1345 | gnlFabrus|L8 IGKJ1*01 | 830 1435
661 9“'|F‘3936‘J13_|YC';"HZJ2;(')?HD3' 535 | 1140 | gniFabruslL8 IGKJ1*01 | 830 1435
662 9”'|ngfgj‘|\’|g:4'j3€3—,f§1HD2' 515 { 1120 | gnlFabrus|L8 IGKJ1*01 | 830 1435
663 9”'|Fa1t;ﬁg'1|v'gﬁzg;('ﬁ”'32' 540 { 1145 | gnlFabrus|L8 IGKJ1*01 | 830 1435
664 9”'|Fa1%2‘§‘1|\":'(§’lﬁi;('ﬁHD3' 6390 | 1244 | gniFabruslL8 IGKJ1*01 | 830 1435
665 gn”Fa?[gj'VIgﬁng'?Hm “ | 570 | 1175 | gnlFabruslL8 IGKJ1*01 | 830 1435
666 gn”Fag[gﬁzga'Eﬁ'?HD& 706 | 1311 | gniFabruslL8 IGKJ1*01 | 830 1435
667 gn”FagIgﬁ'VIgE[j;%'?HD?" 548 | 1153 | gniFabruslL8 IGKJ1*01 | 830 1435
668 9”'“2[3?%2&} 1%'?”'36' 552 | 1157 | gniFabruslL8 IGKJ1*01 | 830 1435
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
669 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gniFabruslL8 IGKJ1*01 | 830 1435
670 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gniFabruslL8 IGKJ1*01 | 830 1435
671 9””Fabrusl}ngfJ'L—(;?HDs‘G*01 “{ 692 | 1297 | gnlFabruslL8 IGKJ1*01 | 830 1435
672 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gniFabruslL8 IGKJ1*01 | 830 1435
673 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gniFabrus|L11_IGKJ1*01 | 819 1424
674 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gniFabrusiL11 IGKJ1*01 | 819 1424
675 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabrus|L11_IGKJ1*01 | 819 1424
676 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|L11_IGKJ1*01 | 819 1424
677 9”'|Fﬁgﬁg1l\"gﬁi;('ﬁ”'35' 606 | 1211 { gnlFabrus|L11_IGKJ1*01 | 819 1424
678 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 { gnlFabrus|L11_IGKJ1*01 | 819 1424
679 9”'|Fa1bgfg¥gﬁﬁ’*—(ﬁ”%' 609 | 1214 { gnlFabrus|L11_IGKJ1*01 | 819 1424
680 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlFabrus|L11_IGKJ1*01 | 819 1424
681 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gnlFabrus|L11_IGKJ1*01 | 819 1424
682 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 = 1 502 | 1107 | gniFabrus|L11_IGKJ1*01 | 819 1424
683 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrus|L11_IGKJ1*01 | 819 1424
684 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gniFabruslL11_IGKJ1*01 | 819 1424
685 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gniFabrusiL11 IGKJ1*01 | 819 1424
686 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gniFabrusiL11 IGKJ1*01 | 819 1424
687 9”'|Fﬁt;ﬂ‘§'1|\i'lglﬁi;('ﬁHD4' 508 | 1113 | gniFabrusiL11 IGKJ1*01 | 819 1424
688 9”'|ngfgﬁ|\’lgl|'f§’£§1HD5' 500 | 1114 | gnlFabruslL11_IGKJ1*01 | 819 1424
689 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gniFabruslL11_IGKJ1*01 | 819 1424
690 9”'|Fa2b7rfg$fgmf*—(;?”[’7' 513 | 1118 | gniFabrusiL11_IGKJ1*01 | 819 1424
691 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gniFabruslL11_IGKJ1*01 | 819 1424
692 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gniFabrusiL11 IGKJ1*01 | 819 1424
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
693 9”'|Fa1béfgg\fg:ﬁ*—(;?”[)3' 751 | 1356 | gniFabrusiL11 IGKJ1*01 | 819 1424
694 9”'|F"’1t;2‘651'\j('§;|?ﬁ;('ﬁHD4' 753 | 1358 | gniFabrusiL11 IGKJ1*01 | 819 1424
695 9”'|Fa122g’1|\j(';$‘;;('ﬁ*'[’5' 754 | 1359 | gniFabruslL11_IGKJ1*01 | 819 1424
696 9”'|Ff§,[gj§’|g4H‘j’244—fg1HD6' 755 | 1360 | gniFabrusiL11 IGKJ1*01 | 819 1424
697 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gniFabruslL11_IGKJ1*01 | 819 1424
698 9”'|F32b7rfgh\fg‘m’j*—(;?HD7' 758 | 1363 | gniFabrusiL11 IGKJ1*01 | 819 1424
699 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gnFabruslL11_IGKJ1*01 | 819 1424
700 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|L11_IGKJ1*01 | 819 1424
701 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1120 | gniFabruslL11_IGKJ1*01 | 819 1424
702 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus|L11_IGKJ1*01 | 819 1424
703 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|L11_IGKJ1*01 | 819 1424
704 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gniFabrus|L11_IGKJ1*01 | 819 1424
705 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|L11_IGKJ1*01 | 819 1424
706 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 © 1 776 | 1381 | gniFabruslL11_IGKJ1*01 | 819 1424
707 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus|L11_IGKJ1*01 | 819 1424
708 gn”Fagfgjﬁgaﬂ%'?HD?" 780 | 1385 | gniFabruslL11_IGKJ1*01 | 819 1424
709 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gniFabrusiL11 IGKJ1*01 | 819 1424
710 9””':13896“151\;”%232%':'35' 782 | 1387 | gniFabrusiL11 IGKJ1*01 | 819 1424
711 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gnlFabrusiL11_IGKJ1*01 | 819 1424
712 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiL11_IGKJ1*01 | 819 1424
713 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gniFabruslL11_IGKJ1*01 | 819 1424
714 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 © 1 786 | 1391 | gnlFabrusiL11_IGKJ1*01 | 819 1424
715 9””ng{3§¥2§;} 4—,](()31HD2‘ 788 | 1393 | gniFabruslL11_IGKJ1*01 | 819 1424
716 9”'|F""323J15_|Ygﬁjl;('ﬁHD3‘ 791 | 1396 | gniFabrusiL11_IGKJ1*01 | 819 1424
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
717 9”"F§§I3i'_v,gﬁ‘j 4—,](()31HD4‘ 793 | 1398 | gniFabrusiL11_IGKJ1*01 | 819 1424
718 9”"??{8?%@'}6—,]51”[)4‘ 792 | 1397 | gniFabrusiL11_IGKJ1*01 | 819 1424
719 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 | gniFabruslL11_IGKJ1*01 | 819 1424
720 9””?3{3?5"26'4'} 4—,3631'{)6' 795 | 1400 | gniFabrusiL11 IGKJ1*01 | 819 1424,
721 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gniFabruslL11_IGKJ1*01 | 819 1424
722 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gniFabrusiL11_IGKJ1*01 | 819 1424
723 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gniFabrus|L11_IGKJ1*01 | 819 1424
724 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|L11_IGKJ1*01 | 819 1424
725 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabrus|L11_IGKJ1*01 | 819 1424
726 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabrus|L11_IGKJ1*01 | 819 1424
727 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabrus|L11_IGKJ1*01 | 819 1424
728 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gniFabruslL11_IGKJ1*01 | 819 1424
729 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|L11_IGKJ1*01 | 819 1424
730 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gniFabruslL11_IGKJ1*01 | 819 1424
731 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrus|L11_IGKJ1*01 | 819 1424
732 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabrus|L11_IGKJ1*01 | 819 1424
733 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusiL11 IGKJ1*01 | 819 1424
734 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gnlFabrusiL11 IGKJ1*01 | 819 1424
735 9”'|Fagfgﬁ|vlgi|‘jﬁ6'?“'36' 701 | 1306 | gniFabrusiL11_IGKJ1*01 | 819 1424
736 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabrusiL11_IGKJ1*01 | 819 1424
737 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gniFabruslL11_IGKJ1*01 | 819 1424
738 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gnlFabrusiL11 IGKJ1*01 | 819 1424
739 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabrus|L11_IGKJ1*01 | 819 1424
740 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gniFabrusiL11_IGKJ1*01 | 819 1424
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
741 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gniFabrusiL11_IGKJ1*01 | 819 1424
742 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 {1332 | gniFabrusiL11_IGKJ1*01 | 819 1424
743 9”'|Fa1t(’)ﬁg’1'\j('§$i;('ﬁHD3' 762 | 1367 | gniFabrusiL11 IGKJ1*01 | 819 1424
744 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gniFabrusiL11 IGKJ1*01 | 819 1424
745 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabruslL11_IGKJ1*01 | 819 1424
746 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabruslL11_IGKJ1*01 | 819 1424
747 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrus|L11_IGKJ1*01 | 819 1424
748 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gniFabrus|L11_IGKJ1*01 | 819 1424
749 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabrus|L11_IGKJ1*01 | 819 1424
750 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|L11_IGKJ1*01 | 819 1424
751 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|L11_IGKJ1*01 | 819 1424
752 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gniFabruslL11_IGKJ'01 | 819 1424
753 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 | gnlFabrus|L11_IGKJ1*01 | 819 1424
754 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gniFabrusiL11_IGKJ1*01 | 819 1424
755 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|L11_IGKJ1*01 | 819 1424
756 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gniFabruslL11_IGKJ1*01 | 819 1424
757 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gniFabrusiL11 IGKJ1*01 | 819 1424
758 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gniFabrusiL11 IGKJ1*01 | 819 1424
759 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 | gniFabrusiL11 IGKJ1*01 | 819 1424
760 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnlFabrusiL11_IGKJ1*01 | 819 1424
761 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gniFabruslL11_IGKJ1*01 | 819 1424
762 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gniFabrusiL11 IGKJ1*01 | 819 1424
763 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gniFabruslL11_IGKJ1*01 | 819 1424
764 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gniFabrusiL11 IGKJ1*01 | 819 1424
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
765 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gniFabrusiL11 IGKJ1*01 | 819 1424
766 9”'|Fa1b5r33'1\’g3|:]%?”[)2' 571 | 1176 | gniFabrusiL11_IGKJ1*01 | 819 1424
767 9””%26“?_"{5‘33%(')?”[)6‘ 692 | 1297 | gnlFabrus|L11_IGKJ1*01 | 819 1424
768 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gniFabrusiL11 IGKJ1*01 | 819 1424
769 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gniFabrus|L12 IGKJ1*01 | 820 1425
770 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gniFabrusiL12 IGKJ1*01 | 820 1425
771 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabrus|L12 IGKJ1*01 | 820 1425
772 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|L12_IGKJ1*01 | 820 1425
773 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnlFabrus|L12 IGKJ1*01 | 820 1425
774 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 | gnlFabrus|L12_IGKJ1*01 | 820 1425
775 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrus|L12_IGKJ1*01 | 820 1425
776 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlFabrus|L12 IGKJ1*01 | 820 1425
777 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gnlFabrus|L12_IGKJ1*01 | 820 1425
778 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 © 1 502 | 1107 | gniFabruslL12 IGKJ'01 | 820 1425
779 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrus|L12_IGKJ1*01 | 820 1425
780 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gniFabrus|L12 IGKJ1*01 | 820 1425
781 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gniFabrusiL12 IGKJ1*01 | 820 1425
782 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gniFabrus|L128IGKJ1*01 | 820 1425
783 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabruslL12 IGKJ1*01 | 820 1425
784 9””':”;22‘*()51'\”'333;(')?”'35' 500 | 1114 | gnlFabruslL12 IGKJ1*01 | 820 1425
785 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gniFabruslL12 IGKJ1*01 | 820 1425
786 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gniFabruslL12 IGKJ1*01 | 820 1425
787 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gniFabruslL12 IGKJ1*01 | 820 1425
788 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gniFabrusiL12 IGKJ1*01 | 820 1425
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
789 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gniFabrusiL12 IGKJ1*01 | 820 1425
790 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gniFabrusiL12 IGKJ1*01 | 820 1425
791 9”'|Fa1t;ﬂ‘g’1|\j(';ﬁj;(ﬁ*'[’5' 754 | 1359 | gniFabruslL12 IGKJ1*01 | 820 1425
792 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gniFabrusiL12 IGKJ1*01 | 820 1425
793 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gniFabruslL12 IGKJ1*01 | 820 1425
794 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gniFabrusiL12 IGKJ1*01 | 820 1425
795 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gnFabrus|L12 IGKJ1*01 | 820 1425
796 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|L12_IGKJ1*01 | 820 1425
797 9”'|Fﬁ%2‘631|\":'(32$2;(')?”'33' 524 { 1129 | gnlFabrus|L12_IGKJ1*01 | 820 1425
798 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus|L12_IGKJ1*01 | 820 1425
799 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|L12_IGKJ1*01 | 820 1425
800 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gniFabrus|L12 IGKJ1*01 | 820 1425
801 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|L12_IGKJ1*01 | 820 1425
802 9”'|Fa1bé{fg1|v_'félil—*g”'31 © 1 776 | 1381 | gnlFabrus|L12 IGKJ1*01 | 820 1425
803 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus|L12_IGKJ1*01 | 820 1425
804 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gniFabrus|L12 IGKJ1*01 | 820 1425
805 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gniFabrusiL12 IGKJ1*01 | 820 1425
806 9””':13896“151\;”%232%':'35' 782 | 1387 | gniFabrusiL12 IGKJ1*01 | 820 1425
807 9”'|F13826“15>|\1TFG‘§&2%':D5' 783 | 1388 | gniFabrusiL12 IGKJ1*01 | 820 1425
808 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabruslL12 IGKJ1*01 | 820 1425
809 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gniFabruslL12 IGKJ1*01 | 820 1425
810 9”'|Fa126“13_|\|’gﬁjl;('ﬁHD1‘ 786 | 1391 | gniFabrusiL12 IGKJ1*01 | 820 1425
811 9””ng{3§¥2§;} 4—,](()31HD2‘ 788 | 1393 | gniFabruslL12 IGKJ1*01 | 820 1425
812 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gniFabrusiL12 IGKJ1*01 | 820 1425
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
813 9”"F§§I3i'_v,gﬁ‘j 4—,](()31HD4‘ 793 | 1398 | gniFabrusiL12 IGKJ1*01 | 820 1425
814 9”"??{8?%@'}6—,]51”[)4‘ 792 | 1397 | gniFabrusiL12 IGKJ1*01 | 820 1425
815 9”'|F35b*6“15_|\|’gﬁj1;('ﬁHD5‘ 794 | 1399 | gniFabrus|L12 IGKJ1*01 | 820 1425
816 9””?2{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gniFabrusiL12 IGKJ1*01 | 820 1425
817 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gniFabruslL12 IGKJ1*01 | 820 1425
818 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gniFabrusiL12 IGKJ1*01 | 820 1425
819 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gniFabrus|L12 IGKJ1*01 | 820 1425
820 gn”FagIgj'VIgﬂj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|L12_IGKJ1*01 | 820 1425
821 9“'|Fagfgj¥gﬁ|'j’g6'?""36' 625 | 1230 | gnlFabrus|L12 IGKJ1*01 | 820 1425
822 gn”Fagfgjlvlgﬂfﬁa'?HDs' 681 | 1286 | gnlFabrus|L12_IGKJ1*01 | 820 1425
823 gn”FagIgj'VIga'fﬁa'?HDS' 670 | 1275 { gnlFabrus|L12_IGKJ1*01 | 820 1425
824 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gniFabruslL12 IGKJ1*01 | 820 1425
825 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|L12_IGKJ1*01 | 820 1425
826 9”'|Fa1t;ﬁg'1|\i'l"§;ﬁ;('ﬁ""35' 567 | 1172 | gniFabrus|L12 IGKJ1*01 | 820 1425
827 9”'|Fa1t(’)ﬁg'1|\"gjﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrus|L12_IGKJ1*01 | 820 1425
828 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;é(f“'35' 662 | 1267 | gnlFabrus|L12 IGKJ1*01 | 820 1425
829 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusiL12 IGKJ1*01 | 820 1425
830 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gin[FabrusiL12 IGKJ1*01 | 820 1425
831 9”'|Fag[‘6‘°‘1|\’]'233H'\7/2*6'16HD6' 701 | 1306 | gniFabruslL12 IGKJ1*01 | 820 1425
832 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabruslL12 IGKJ1*01 | 820 1425
833 9”””"2%2‘*()51'\1"3‘62;(')?”'34' 708 | 1313 | gniFabruslL12 IGKJ1*01 | 820 1425
834 9”'|F”‘222“051'\i'|g$i;('ﬁHD3' 650 | 1255 | gniFabrusiL12 IGKJ1*01 | 820 1425
835 9”'|F"j%ﬂ‘§1|\i'€$i;('ﬁ”[’6' 653 | 1258 | gnlFabrus|L12 IGKJ1*01 | 820 1425
836 gn”Fggigﬁ'\_’Eﬁle(g:'D?’ © 1 724 | 1329 | gnFabruslL12 IGKJ1*01 | 820 1425
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
837 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gniFabruslL12 IGKJ1*01 | 820 1425
838 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 {1332 | gniFabrusiL12 IGKJ1*01 | 820 1425
839 9”'|Fa1béfg$fg‘;j’2*—(;?*'[’3' 762 | 1367 | gniFabruslL12 IGKJ1*01 | 820 1425
840 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gniFabrusiL12 IGKJ1*01 | 820 1425
841 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabrus|L12 IGKJ1*01 | 820 1425
842 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabruslL12 IGKJ1*01 | 820 1425
843 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrus|L12 IGKJ1*01 | 820 1425
844 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gniFabrus|L12_IGKJ1*01 | 820 1425
845 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabrus|L12 IGKJ1*01 | 820 1425
846 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|L12_IGKJ1*01 | 820 1425
847 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|L12_IGKJ1*01 | 820 1425
848 gn”Fagfgjﬁga'j&'?HD?" 542 | 1147 | gniFabruslL12 IGKJ1*01 | 820 1425
849 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 | gniFabruslL12-GKJ1*01 | 820 1425
850 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gniFabrus|L12 IGKJ1*01 | 820 1425
851 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|L12_IGKJ1*01 | 820 1425
852 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gniFabruslL12 IGKJ1*01 | 820 1425
853 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD?" 535 | 1140 | gniFabrusiL12 IGKJ1*01 | 820 1425
854 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gniFabrusiL12 IGKJ1*01 | 820 1425
855 9”'|Fﬁ%ﬂ‘§'1|\"|g$g;('ﬁHD2' 540 | 1145 | gniFabrusiL12 IGKJ1*01 | 820 1425
856 9””':”;%2‘351'\”'?'3%(')?”'33' 630 | 1244 | gnlFabruslL12 IGKJ1*01 | 820 1425
857 9”'|Fa$[‘5i|zggzj16§6'16HD1 © 1 570 | 1175 | gniFabruslL12_IGKJ1*01 | 820 1425
858 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gniFabrusiL12 IGKJ1*01 | 820 1425
859 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gniFabruslL12 IGKJ1*01 | 820 1425
860 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gniFabrusiL12 IGKJ1*01 | 820 1425
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
861 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gniFabrusiL12 IGKJ1*01 | 820 1425
862 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 | 1176 | gniFabrusiL12 IGKJ1*01 | 820 1425
863 9”"%26“?_"(;&%5‘”[)6‘ 692 | 1297 | gnlFabrus|L12 IGKJ1*01 | 820 1425
864 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gniFabrusiL12 IGKJ1*01 | 820 1425
865 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gnlFabrusj01_IGKJ1*01 | 832 1437
866 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gnlFabruso1_IGKJ1*01 | 832 1437
867 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabrusjol_IGKJ1*01 | 832 1437
868 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|01_IGKJ1*01 | 832 1437
869 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnlFabrusjo1_IGKJ1*01 | 832 1437
870 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 | gnlFabrus|01_IGKJ1*01 | 832 1437
871 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrus|01_IGKJ1*01 | 832 1437
872 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlFabrus|ol_IGKJ1*01 | 832 1437
873 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gnlFabrus|01_IGKJ1*01 | 832 1437
874 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 © 1 502 { 1107 | gnlFabrusj01 IGKJ1*01 | 832 1437
875 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrus|01_IGKJ1*01 | 832 1437
876 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabrusjo1 IGKJ1*01 | 832 1437
877 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrusio1 IGKJ1*01 | 832 1437
878 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gnlFabrusio1 IGKJ1*01 | 832 1437
879 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabrusiO1_IGKJ1*01 | 832 1437
880 9”'|Fa1b2rfg|1\fghﬁf*—('ﬁ”'35' 500 | 1114 | gnlFabrusiO1_IGKJ1*01 | 832 1437
881 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gnlFabrusi01_IGKJ1*01 | 832 1437
882 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabruso1_IGKJ1*01 | 832 1437
883 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gnlFabrusj01_IGKJ1*01 | 832 1437
884 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gnlFabruso1_IGKJ1*01 | 832 1437
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
885 9””Ffé’fgf|jéﬁjz,!g:'[)3‘ 751 | 1356 | gnlFabruso1_IGKJ1*01 | 832 1437
886 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gnlFabruso1_IGKJ1*01 | 832 1437
887 9”'|Fa1t;ﬂ‘g’1|\j(';ﬁj;(ﬁ*'[’5' 754 | 1359 | gniFabruglO1-GKJ1*01 | 832 1437
888 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabruso1_IGKJ1*01 | 832 1437
889 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusi01_IGKJ1*01 | 832 1437
890 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabruso1_IGKJ1*01 | 832 1437
891 9”'|F32b()rfg$fgzl_‘ﬁg*—(ﬁ”'31 © {1 521 | 1126 | gnlFabrusjo1_IGKJ1*01 | 832 1437
892 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|01_IGKJ1*01 | 832 1437
893 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1120 | gnlFabrusi01_IGKJ1*01 | 832 1437
894 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrus|O1_IGK11*01 | 832 1437
895 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|01_IGKJ1*01 | 832 1437
896 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabrusi01_IGKJ1*01 | 832 1437
897 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|01_IGKJ1*01 | 832 1437
898 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 ~ 1 776 | 1381 | gnlFabrusi01 IGKJ1*01 | 832 1437
899 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus|01_IGKJ1*01 | 832 1437
900 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gnlFabrusiO1 IGKJ1*01 | 832 1437
901 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gnlFabruso1 IGKJ1*01 | 832 1437
902 9””':13896“151\;”%232%':'35' 782 | 1387 | gnlFabruso1 IGKJ1*01 | 832 1437
903 9””':13826“151\1“'5’6‘232%':'35' 783 | 1388 | gnlFabruso1_IGKJ1*01 | 832 1437
904 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiO1_IGKJ1*01 | 832 1437
905 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusi01 IGKJ1*01 | 832 1437
906 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 " 1 786 | 1391 | gnlFabrusiof_IGKJ1*01 | 832 1437
907 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 | gnlFabrusi01_IGKJ1*01 | 832 1437
908 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gnlFabruso1_IGKJ1*01 | 832 1437
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
909 gr‘”FggfgjﬁgﬁjﬁaHm‘ 793 | 1398 | gnlFabruso1_IGKJ1*01 | 832 1437
910 9”"??{8?%@'}6—,]51”[)4‘ 792 { 1397 | gnlFabruso1_IGKJ1*01 | 832 1437
911 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 | gnlFabrusi01_IGKJ1*01 | 832 1437
912 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gnlFabruso1 IGKJ1*01 | 832 1437
913 gn”ng,[ng’lgsH'}G—JaHDG' 796 | 1401 | gnlFabrusj01_IGKJ1*01 | 832 1437
914 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gnlFabruso1_IGKJ1*01 | 832 1437
915 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabrusj01_IGKJ1*01 | 832 1437
916 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|01_IGKJ1*01 | 832 1437
917 gn”Fagfgjlvlgang'?HDG' 625 | 1230 { gnlFabrus|O1-IGKJ1*01 | 832 1437
918 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabrus|01_IGK1*01 832 1437
919 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabrus|01_IGKJ1*01 | 832 1437
920 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gnlFabrusi01_IGKJ1*01 | 832 1437
921 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|01_IGKJ1*0+1 | 832 1437
922 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusj01_IGKJ1*01 | 832 1437
923 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrus|01_IGKJ1*01 | 832 1437
924 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabrus|o1 IGKJ1*01 | 832 1437
925 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusi01 IGKJ1*01 | 832 1437
926 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gnlFabrus01 IGKJ1*01 | 832 1437
927 9”'|Fagfgﬁ¥gﬁ|‘jﬁ6'?HD6' 701 | 1306 | gnlFabruso1_IGKJ1*01 | 832 1437
928 9””':?;’,[3‘2"\"2'3:"}234—1(?1”'35' 700 | 1314 | gnlFabrusiO1_IGKJ1*01 | 832 1437
929 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gnlFabrusi01_IGKJ1*01 | 832 1437
930 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gnlFabrusi01_IGKJ1*01 | 832 1437
931 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabrus|o1_IGKJ1*01 | 832 1437
932 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gnlFabruso1_IGKJ1*01 | 832 1437
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
933 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gnlFabrusiol_IGKJ101 | 832 1437
934 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 {1332 | gnlFabruso1_IGKJ1*01 | 832 1437
935 9”'|Fa1%ﬂ‘g’1|\j(';ﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusi01_IGKJ1*01 | 832 1437
936 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gnlFabrus|01-4GKJ1*01 | 832 1437
937 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabrusjol_IGKJ1*01 | 832 1437
938 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabrus/01_IGKJ1*01 | 832 1437
939 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrus|o1_IGKJ1*01 | 832 1437
940 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 { gnlFabrusj01_IGKJ1*01 | 832 1437
941 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gnlFabrusjol_IGKJ1*01 | 832 1437
942 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|01_IGKJ1*01 | 832 1437
943 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|01_IGKJ1*01 | 832 1437
944 gn”Fagfgjﬁga'j&'?HD?" 542 | 1147 | gnlFabrusi01_IGKJ1*01 | 832 1437
945 gn”ngfnglg:"f;G—ﬁHD?" 496 | 1101 { gnlFabrusjo1_IGKJ1*01 | 832 1437
946 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gnlFabrusj01 IGKJ1*01 | 832 1437
947 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|01_IGKJ1*01 | 832 1437
048 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gnlFabrusiO1 IGKJ1*01 | 832 1437
949 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD?" 535 | 1140 | gnlFabruso1 IGKJ1*01 | 832 1437
950 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusio1 IGKJ1*01 | 832 1437
951 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 | gnlFabrusiO1_IGKJ1*01 | 832 1437
952 9””':”;%2‘351'\”'?'3%(')?”'33' 630 | 1244 | gnlFabrusiO1_IGKJ1*01 | 832 1437
953 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabrus/01_IGKJ1*01 | 832 1437
954 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gnlFabruso1_IGKJ1*01 | 832 1437
955 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gnlFabrusi01_IGKJ1*01 | 832 1437
956 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gnlFabruso1_IGKJ1*01 | 832 1437
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HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
957 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gnlFabruso1_IGKJ1*01 | 832 1437
958 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabruso1_IGKJ1*01 | 832 1437
959 9””%26“?_"{5‘33%(')?”[)6‘ 692 | 1297 | gnlFabrus|o1_IGKJ1*01 | 832 1437
960 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gnlFabruso1_IGKJ1*01 | 832 1437
961 9”'|Fat1’£‘631|¥gf|ﬁ§6'1(3HD1 © 1 595 | 1200 | gniFabrus|L25 IGKJ3'01 | 826 1431
962 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gniFabrus|L25 IGKJ3*01 | 826 1431
963 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabrus|L25 IGKJ3*01 | 826 1431
964 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|L25 IGKJ3*01 | 826 1431
965 9”'|Fﬁgﬁg1l\"gﬁi;('ﬁ”'35' 606 | 1211 | gnlFabrus|L25 IGKJ3*01 | 826 1431
966 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 | gnlFabrus|L25 IGKJ3*01 | 826 1431
967 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrus|L25 IGKJ3*01 | 826 1431
968 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlFabrus|L25 IGKJ3*01 | 826 1431
969 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 | gnlFabrus|L25 IGKJ3*01 | 826 1431
970 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 = 1 502 | 1107 | gniFabrus|L25 IGKJ3'01 | 826 1431
971 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrus|L25 IGKJ3*01 | 826 1431
972 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gniFabrus|L25 IGKJ301 | 826 1431
973 9”'|Fa1béfg$fghﬁf*—(;?HD3' 505 | 1110 | gniFabrus|L25 IGKJ3*01 | 826 1431
974 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gniFabrus|L25-GKJ3*01 | 826 1431
975 9”'|Fﬁt;ﬂ‘§'1|\i'lglﬁi;('ﬁHD4' 508 | 1113 | gniFabrusiL25 IGKJ3*01 | 826 1431
976 9””':”;22‘*()51'\”'333;(')?”'35' 500 | 1114 | gnlFabruslL25 IGKJ3*01 | 826 1431
977 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gniFabrus|L25 IGKJ3*01 | 826 1431
978 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gniFabrus|L25 IGKJ3*01 | 826 1431
979 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gniFabrus|L25 IGKJ3*01 | 826 1431
980 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gniFabrusiL25 IGKJ3*01 | 826 1431
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
981 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gniFabrusiL25 IGKJ3*01 | 826 1431
982 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gnlFabrus|L25 IGK1301 | 826 1431
083 9”“%22651'\1'*(';‘;'?2;(')?”[)5' 754 | 1359 | gniFabrus|L25 IGKJ3*01 | 826 1431
984 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gniFabruslL25 IGK13*01 | 826 1431
985 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gniFabrus|L25 IGKJ3*01 | 826 1431
986 9””F32b7rfgh\fg;jj*—(;?HD7' 758 | 1363 | gniFabrus|L25 IGKJ3*01 | 826 1431
987 9””':32%2‘51'\3*('32';32;5”'31 © 1 521 | 1126 | gniFabrus|L25 IGKJ3*01 | 826 1431
088 9”|Fag£3il\’lgf_|‘f%$HD2' 523 { 1128 | gnlFabrus|L25_JGKJ3*01 | 826 1431
989 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1120 | gniFabrus|L25 IGKJ3*01 | 826 1431
990 9”'|Fa1b1rfg$fg2ﬁg*—(ﬁ”'34' 526 { 1131 | gnlFabrus|L25 IGKJ3*01 | 826 1431
991 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|L25 IGKJ3*01 | 826 1431
992 9””?2[8%2&?&—)&""36' 520 {.1134 | gniFabrus|L25 IGKJ3*01 | 826 1431
993 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|L25IGKJ3*01 | 826 1431
094 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 © 1 776 | 1381 | gniFabrus|L25 IGKJ3'01 | 826 1431
995 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrus|L25 IGKJ3*01 | 826 1431
996 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gniFabrus|L25 IGKJ301 | 826 1431
997 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gniFabrus|L25 IGKJ3*01 | 826 1431
998 9””':13896“151\;”%232%':'35' 782 | 1387 | gniFabrus|L25 JGKJ3*01 | 826 1431
999 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gniFabrus|L25 IGKJ3*01 | 826 1431
1000 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabruslL25 IGKJ3*01 | 826 1431
1001 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gniFabrus|L25 IGKJ3*01 | 826 1431
1002 9“1|Fabr“3'}gH£j;*—(;?HD1'1 011 786 | 1301 | gniFabrusiL25 IGKJ301 | 826 1431
1003 gn”Fj‘ngﬁ'\_’lgm 4—*'(?1”[)2‘ 788 | 1393 | gniFabrus|L25 IGKJ3*01 | 826 1431
1004 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gniFabrusiL25 IGKJ3*01 | 826 1431
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1005 gr‘”FggZ‘;ﬂ'\_’Eﬁ JL—*:%HD“‘ 793 | 1398 | gniFabrusiL25 IGKJ3*01 | 826 1431
1006 9”"??{8?%@'}6—,]51”[)4‘ 792 | 1397 | gniFabrus|L25 IGKJ3*01 | 826 1431
1007 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 | gniFabrus|L25 IGKJ3*01 | 826 1431
1008 9””?3{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gniFabrusiL25 IGKJ3*01 | 826 1431
1009 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gniFabrus|L25 IGKJ3*01 | 826 1431
1010 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gniFabrus|L25 IGKJ3*01 | 826 1431
1011 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gniFabrus|L25 IGKJ3*01 | 826 1431
1012 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|L25 IGKJ3*01 | 826 1431
1013 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1014 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1015 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabrus|L25 IGKJ3*01 | 826 1431
1016 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gniFabrus|L25 IGKJ3'01 | 826 1431
1017 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1018 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gniFabrus|L25 IGKJ3*01 | 826 1431
1019 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1020 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1021] ONIFADISIVISA9.ISHDS- 1 663 | 1268 | giFabrusiL2s_lekJ301 | 826 1431
1022 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gniFabrus|L25 IGKJ3*01 | 826 1431
1023 9”'|Fagfgﬁ|vlgi|‘jﬁ6'?“'36' 701 | 1306 | gniFabrusiL25 IGKJ3*01 | 826 1431
1024 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabruslL25 IGKJ3*01 | 826 1431
1025 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gniFabrus|L25 IGKJ3*01 | 826 1431
1026 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1027 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1028 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gniFabrusiL25 IGKJ3*01 | 826 1431
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1029 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gniFabruslL25 IGKJ3'01 | 826 1431
1030 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 {1332 | gniFabrus|L25 IGKJ3*01 | 826 1431
1031 9”'|Fa1t(’)ﬁg’1'\j('§$i;('ﬁHD3' 762 | 1367 | gniFabruslL25 IGKJ3*01 | 826 1431
1032 9””Fa1b2rfgh\flgﬁ’2*—(;?HD5' 766 | 1371 | gniFabrusiL25 IGKJ3*01 | 826 1431
1033 9”'|Fag£‘6s1|\_’lt';ﬁ]|§6'1GHD6' 460 | 1065 | gniFabruslL25 1GKJ3*01 | 826 1431
1034 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1035 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1036 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1037 9“'|Fa1b0rfgh\fgmj*—(ﬁ""33' 480 | 1085 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1038 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1039 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|L25 IGKJ3*01 | 826 1431
1040 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gnlFabruslL25 IGKJ3*011 | 826 1431
1041 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1042 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gniFabrus|L254GKJ301 | 826 1431
1043 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|L25 IGKJ301 | 826 1431
1044 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gniFabrus|L25 IGKJ301 | 826 1431
1045 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gniFabrus|L25 IGKJ3*01 | 826 1431
1046 gn”F";‘ts’E‘Sj'Xg;:%—*gHDz' 515 | 1120 | gniFabrus|L25 IGKJ3*01 | 826 1431
1047 9”'|Fﬁ%ﬂ‘§‘1|\”lgﬁg;('ﬁHD2' 540 | 1145 | gniFabrus|L25 IGKJ3*01 | 826 1431
1048 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnlFabrusl25_GKJ301 | 826 1431
1049 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabruslL25_IGK13*01 | 826 1431
1050 9”'|F’*926‘J15_'\{SSJ22;(')?HD3' 706 | 1311 | gniFabrus|L25 IGKJ3*01 | 826 1431
1051 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gniFabrus|L25 IGKJ3*01 | 826 1431
1052} 9nIFabrusVH3-11IGHDS- 1 5oy {4457 | gniFabrusiL2s IGKJ3*01 | 826 1431

6*01_IGHJ1*01
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1053 9”'|F"’1t;2‘651'\i'|g;|32;('ﬁ”[)5' 584 | 1189 | gniFabruslL25 IGKJ3*01 | 826 1431
1054 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 | 1176 | gniFabruslL25 IGKJ3*01 | 826 1431
1055 9”'|F%b*6“15_|\|’£ﬁﬁ;('ﬁ‘”[)6‘ 692 | 1297 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1056 9””Fa1%2§1'\jgl;ﬁ;£HD6' 576 | 1181 | gniFabrus|L25 IGKJ3*01 | 826 1431
1057 9”'|Fa1b,fgjﬁgﬁl‘f;6'f‘*'m © 1 595 | 1200 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1058 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1059 9””Fazgﬁg1|\i|*('§’lﬁi;('ﬁHD3' 602 | 1207 | gnFabrusA27_IGKJ101 | 812 1417
1060 gn”Fﬁt;Z%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrusjA27_IGKJ1*01 | 812 1417
1061 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnFabrusjA27_IGKJ1*01 | 812 1417
1062 gn”FagIgjlvlgﬁjﬁa'?HDS' 608 | 1213 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1063 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrusjA27 IGKJ*01 | 812 1417
1064 9”'|Fa2t;ﬂ‘631|\i'|"63$2;('ﬁ""37' 612 | 1217 | gnFabrusiA27_IGKJ®01 | 812 1417
1065 9”'|Fa2t;ﬂ‘631|\":'63$g;('ﬁ”'37' 613 | 1218 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1066 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 = 1 502 | 1107 | gnlFabrusjA27 IGKJ1°01 | 812 1417
1067 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1068 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabrusjA27 IGKJ1°01 | 812 1417
1069 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1070 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1071 9”'|Fﬁt;ﬂ‘§'1|\"|g£3;('ﬁHD4' 508 | 1113 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1072 9”'|Fa1b2rfg|1\fghﬁf*—('ﬁ”'35' 509 | 1114 | gnlFabrusiA27 IGKJ101 | 812 1417
1073 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gnlFabrusjA27 IGKJ1"01 | 812 1417
1074 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1075 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1076 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gnlFabrusjA27 IGKJ1*01 | 812 1417
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO

1077 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1078 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1079 9”'|Fa1t;ﬂ‘g’1|\j(';ﬁj;(ﬁ*'[’5' 754 | 1359 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1080 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1081 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1082 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1083 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1084 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1085 9”'|Fﬁ%2‘631|\":'(32$2;(')?”'33' 524 { 1129 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1086 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1087 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1088 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabrusjA27 IGKJ1°01 | 812 1417
1089 26_IG?4“[')|532£‘831|\_/|22A o1 530 { 1135 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1090 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 © 1 776 | 1381 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1091 gn”Fag[‘Si'ffgf"JilazGHDz' 778 { 1383 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1092 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gnlFabruslA27 IGKJ1*01 | -812 1417
1003 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1094 9””'?%?6?)“;”%2&%‘:'35' 782 | 1387 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1005 9”'|F13826“15>|\1TFG‘§&2%':D5' 783 | 1388 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1096 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiA27 IGKJ101 | 812 1417
1097 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1008 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 " 1 786 | 1391 | gnlFabrusiA27_IGKJ1°01 | 812 1417
1099 9””ng{3§¥2§;} 4—,](()31HD2‘ 788 | 1393 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1100 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gnlFabrusjA27 IGKJ1*01 | 812 1417
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO

1101 9”"F§§I3i'_v,gﬁ‘j 4—,](()31HD4‘ 793 | 1398 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1102 9”"??{8?%@'}6—,]51”[)4‘ 792 | 1397 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1103 9”'|F35b*6“15_|\|’gﬁj1;('ﬁHD5‘ 794 | 1399 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1104 9””?3{3?5"26'4'} 4—,3631'{)6' 795 | 1400 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1105 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1106 9””?%‘?'\1231132*[)7' 797 | 1402 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1107 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1108 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|A27_IGKJ1*01 | 812 1417
1109 9“'|Fagfgj¥gﬁ|fg6'?""36' 625 | 1230 | gnlFabrusA27_IGKJ1*01 | 812 1417
1110 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1111 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabrusjA27_IGKJ1*01 | 812 1417
1112 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1113 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1114 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusjA27 IGKJ1°01 | 812 1417
1115 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1116 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1117 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1118 9”'|Fﬁtéﬂ‘§‘1|\”lg’lﬁ;('ﬁHD5' 699 | 1304 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1119 gn”Fagfgi"VIgE"jﬁB'?HDG' 701 | 1306 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1120 9””':”;22‘*()51'\”'3;32;(')?”'35' 700 | 1314 | gnlFabrusiA27 IGKJ101 | 812 1417
1121 9”””"2%2‘*()51'\1'@;62;(')?”'34' 708 | 1313 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1122 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1123 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gnlFabrusA27_IGKJ101 | 812 1417
1124 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | galFabrusiA27 IGKJ101 | 812 1417
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1125 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 | 1326 | gnlFabrusiA27_IGKJ1°01 | 812 1417
1126 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 { 1332 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1127 9”'|Fa1%ﬂ‘g’1|\j(';ﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1128 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1129 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gniFabrusiA27 IGKJ1*01 | 812 1417
1130 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gniFabruslA27 IGKJ1*01 | 812 1417
1131 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 = 1 461 | 1066 | gnlFabrusjA27 IGKJ101 | 812 1417
1132 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrus|A27 IGKJ1*01 | 812 1417
1133 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gniFabrusjA27_IGKJ1*01 | 812 1417
1134 gn”FaztéﬁgMglfji;gHm " | 486 | 1091 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1135 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrusjA27_IGKJ1*01 | 812 1417
1136 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1137 gn”F‘;‘gﬂ%ﬂlvl'gH'\S/%;gHD& 496 | 1101 | gnlFabrus|A27 IGKJ1*01 | 812 1417
1138 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gnlFabrusiA27 IGKJ1*01 | 812 1417
1139 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrusjA27_IGKJ1*01 | 812 1417
1140 9”'|Fa1b5r‘38|1\’_':'é‘H31112;gHD2' 740 | 1345 | gnlFabrusiA27 IGKJ1°01 | 812 1417
1141 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1142 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1143 9”'|Fﬁ%ﬂ‘§'1|\"|g$g;('ﬁHD2' 540 | 1145 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1144 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnFabrusjA27 IGKJ1*01 | 812 1417
1145 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1146 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1147 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1148 9””Fag£gj§’|g3H'j 11,5'?'{)6' 552 | 1157 | gnlFabrusjA27 IGKJ1*01 | 812 1417
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1149 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1150 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1151 9”"%26“?_"(;&%5‘”[)6‘ 692 | 1297 | gniFabrusjA27_IGKJ1*01 | 812 1417
1152 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gnlFabrusjA27 IGKJ1*01 | 812 1417
1153 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1154 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1155 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gniFabrusiA2 IGKJ1*01 | 808 1413
1156 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrusjA2_IGKJ1*01 | 808 1413
1157 9“”%22‘5"1'@@2;5""35' 606 | 1211 | gnFabrusiA2 IGKJ101 | 808 1413
1158 gn”FagIgjlvlga'fﬁa'?HDS' 608 | 1213 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1159 9”'|Fﬁ%ﬂ‘§1w'géﬁ;('ﬁHDs' 609 | 1214 { gnlFabrusjA2 IGKJ1*01 | 808 1413
1160 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnFabrusiA2 IGKJ101 | 808 1413
1161 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gnlFabrusjA2_IGKJ1*01 | 808 1413
1162 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 © 1 502 | 1107 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1163 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1164 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabruslA2 IGKJ1*01 | 808 1413
1165 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1166| ONFADMSNVATO9IGHDS 1 506 | 1111 | gnlFabrusiA2_loku1*01 | 808 1413
1167 9”'|Fﬁt;ﬂ‘§‘1|\”lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1168 9””':”;22‘*()51'\”'333;(')?”'35' 509 | 1114 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1169 9”'|Fﬁgﬂf1“i:g;|§j;(')fHD6' 511 { 1116 | gnlFabruslA2 IGKJ1*01 | 808 1413
1170 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1171 gn”Fa?,[gjﬁg“H‘j’ﬁB'?Hm © 1 749 | 1354 | gnlFabruslA2 IGKJ1*01 | 808 1413
1172 9””Fa§£gj§’|g4H'j’$6'?HD2' 750 | 1355 | gnlFabrusjA2 IGKJ1*01 | 808 1413
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Table 17. Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO

1173 9”'|Fa1béfgg\fg:ﬁ*—(;?”[)3' 751 | 1356 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1174 9”'|F"’1t;2‘651'\j('§;|?ﬁ;('ﬁHD4' 753 | 1358 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1175 gn”Fﬁ‘gZ‘;)ﬁ'\_’Etﬁ*'éﬁHD& 754 | 1359 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1176 gn”Fa%Z%ﬂl\jggij:gHDs' 755 { 1360 | gniFabrusiA2_IGKJ1'01 | 808 1413
1177 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1178 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1179 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1180 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1181 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1120 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1182 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1183 26_IG?4“£E?2£‘331|\_/|22|; o1 528 | 1133 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1184 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabruslA2 IGKJ1*01 | 808 1413
1185. 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1186 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 © 1 776 | 1381 | gnlFabrusiA2 IGKJ1°01 | 808 1413
1187 gn”Fag[gj'VIgaﬂ%'?HDz' 778 { 1383 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1188 gn”Fagfgjﬁgaﬂ%'?HD?" 780 | 1385 | gnlFabrusiA2 IGKJ1°01 | 808 1413
1189 9”'|Fa1b;fg1“’T§hiL;é?HD4' 781 | 1386 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1190 gn”%%‘ﬂé'*gng':')& 782 | 1387 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1191 9””':13826“151\1“'5’6‘232%':'35' 783 | 1388 | gnlFabrusiA2 IGKJ101 | 808 1413
1192 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1193 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gniFabruslA2 IGKJ1701 | 808 1413
1194 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 © 1 786 | 1391 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1195 9””ng{3§¥2§;} 4—,](()31HD2‘ 788 | 1393 | gnlFabrusiA2 IGKJ1"01 | 808 1413
1196 9”'|F""323J15_|Ygﬁjl;('ﬁHD3‘ 791 | 1396 | gnlFabrusiA2 IGKJ101 | 808 1413
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1197 9”"F§§I3i'_v,gﬁ‘j 4—,](()31HD4‘ 793 | 1398 | gnlFabrusiA2 IGKJ101 | 808 1413
1198 9”"??{8?%@'}6—,]51”[)4‘ 792 { 1397 | gnlFabrusiA2 IGKJ101 | 808 1413
1199 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 | gnlFabruslA2 IGKJ1*01 | 808 1413
1200 9””F1%EB“13_'\|’£'SJZL(E‘JTD6' 795 | 1400 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1201 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1202 9”"??{3?""26'4‘} 4—,3631'{)7' 797 | 1402 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1203 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1204 gn”FagIgj'VIgaj‘ﬁB'?HDG' 655 | 1260 { gnlFabrusjA2_IGKJ1*01 | 808 1413
1205 gn”Fagfgjlvlgang'?HDG' 625 | 1230 { gnlFabrusjA2_IGKJ1*01 | 808 1413
1206 gn”Fagfgjlvlgafﬁa'?HDs' 681 | 1286 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1207 gn”FagIgj'VIga'fza'?HDS' 670 | 1275 { gnlFabrusjA2_IGKJ1*01 | 808 1413
1208 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gnlFabruslA2 IGKJ1*01 | 808 1413
1209 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 { 1148 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1210 9”'|Fa1t;ﬁg'1|\i'l"cf|;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabruslA2 IGKJ1*01 | 808 1413
1211 9”'|Fa1t(’)ﬂlg'1|\";§jﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1212 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;c')fHD5' 662 | 1267 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1213 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1214 9”'|Fa1bgfg|1\fgﬁjf*—(;?HD5' 699 | 1304 | gnlFabrusjA2 IGKJ101 | 808 1413
1215 9”'|Faé’*%*f¥ga‘\ﬁ%?“'36' 701 | 1306 | gnlFabrusiA2 IGKJ101 | 808 1413
1216 9”'|Fa1b2rfg|1\fgﬁjf*—('ﬁ”'35' 700 | 1314 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1217 gn”F;‘gfgﬁzgﬂ‘ﬁs—JaHD“' 708 | 1313 | gnlFabrusiA2 IGKJ1"01 | 808 1413
1218 9”'|F”‘222“051'\i'€$i;('ﬁ'*[’3' 650 | 1255 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1219 9”'|F"j%ﬂ‘§1|\i'€$i;(')?”[’6' 653 | 1258 | gniFabrusiA2 IGKJ1*01 | 808 1413
1220 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gnlFabrusiA2 IGKJ101 | 808 1413
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1221 9”'|Ff"7255‘1i'\|’gﬁjg;(')?HD1‘ 721 | 1326 | gnlFabrusiA2 IGKJ101 | 808 1413
1222 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 { 1332 | gnlFabrusiA2 IGKJ101 | 808 1413
1223 9”'|Fa1%ﬂ‘g’1|\j(';ﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1224 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1225 9”'|Fabé23|1\’_':g|jj11%—1'GHD6‘ 460 | 1065 | gniFabrusiA2 IGKJ1*01 | 808 1413
1226 9”'|Ff§,fgjlvlg:|‘f244—f§1HD5' 467 | 1072 | gniFabrusiA2 IGKJ1*01 | 808 1413
1227 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © 1 461 | 1066 | gnFabrusiA2 IGKJ1*01 | 808 1413
1228 9”'|Fa§gf|\fg:|]f%?HD6' 475 | 1080 { gnlFabrusjA2 JGKJ1*01 | 808 1413
1229 9“'|Fi%2‘631|\i'|"(31|ﬁ2;('ﬁ""33' 480 | 1085 | gniFabrusiA2 IGKJ1*01 | 808 1413
1230 gn”FggﬁgjlvlgmfﬁaH'm " | 486 | 1091 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1231 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrusjA2_IGKJ1*01 | 808 1413
1232 gn”Fagfgjﬁga'j&'?HD& 542 | 1147 | gnlFabruslA2 IGKJ1*01 | 808 1413
1233 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1234 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1235 9”'|Fa926‘q3|\|’g:ﬁg;(ﬁ”'33' 734 { 1339 | gnlFabrusjA2_IGKJ1*01 | 808 1413
1236 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1237 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD& 535 | 1140 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1238 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1239 9”'|F?2£‘5jl\’lgﬁjg*'(ﬁHD2‘ 540 | 1145 | gnlFabrusjA2 IGKJ1*01 | 808 1413
1240 9””':”;%2‘351'\”'?';3%(')?”'33' 630 | 1244 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1241 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 | 1175 | gnlFabruslA2 IGKJ1*01 | 808 1413
1242 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gnlFabrusiA2 IGKJ101 | 808 1413
1243 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gnlFabruslA2 IGKJ1"01 | 808 1413
1244 ONlIFabrusVH3-11IGHDE-  § 5oy {4457 | gniFabrusip2 IokJ1#01 | 808 1413

6*01_IGHJ1*01
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1245 9”'|F"’1t;2‘651'\i'|g;52;('ﬁ”[)5' 584 | 1189 | gnlFabrusiA2 IGKJ101 | 808 1413
1246 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabrusiA2 IGKJ101 | 808 1413
1247 9””%26“?_"{5‘33%(')?”[)6‘ 692 | 1297 | gniFabrusiA2 IGKJ1*01 | 808 1413
1248 9”'|Fa122‘§1'\jgl;ﬁ;('ﬁHD6' 576 | 1181 | gnlFabrusiA2 IGKJ1*01 | 808 1413
1249 9”'|Fa1b,fgjﬁga‘f;6'$‘HD1 © 1 595 | 1200 | gnlFabrusiHerceptinLC | 818 1423
1250 9”"?%2‘631'\’7&32;&?”[)2' 508 | 1203 | gnlFabrus|HerceptinC | 818 1423
1251 9””Fazgﬁg1|\i|*g’lﬁi;('ﬁHD3' 602 | 1207 | gnlFabrusHerceptinlC | 818 1423
1252 gn”Fﬁt;%ﬂ'V'lgﬁi;gHDA" 604 | 1209 { gnlFabrus|HerceptinLC | 818 1423
1253 9”'|Fﬁgﬁg1l\"gﬁi;('ﬁ”'35' 606 | 1211 { gnlFabrus|HerceptinLC | 818 1423
1254 9”'|F3523J13|\|’gjﬁi;('ﬁ”'35' 608 | 1213 { gnlFabrus|HerceptinLC | 818 1423
1255 gn”ngfgjlvlga'fg’ﬁgHDs' 609 | 1214 { gnlFabrus|HerceptinLC | 818 1423
1256 9”'|Fa2t;ﬂ‘631|\i'|"63|ﬁi;('ﬁ""37' 612 | 1217 | gnlFabrusHerceptinLC | 818 1423
1257 gn”Fazt;ﬂ‘J()ﬂ'\"ﬂGﬁg;('ﬁHD% 613 | 1218 { gnlFabrus|HerceptinLC | 818 1423
1258 9”'|Fa13ﬁg'1|\i'l"c;ﬁj’f;('ﬁHD1 © 1 502 { 1107 | gnlFabrusHerceptinLC | 818 1423
1259 gn”Fag[gj'VIg:‘fﬁB'?HDz' 503 { 1108 | gnlFabrus|HerceptinLC | 818 1423
1260 9”'|Fag[3j¥gl|f§6'fHD2' 504 | 1109 | gnlFabrus|HerceptinLC | 818 1423
1261 9”'|Fa1%ﬂ‘§‘1|v'glﬁi;('ﬁ”'33' 505 | 1110 | gnlFabrus|HerceptinC | 818 1423
1262 gn”Fag[gj"VIglfﬁﬁ'?HD& 506 | 1111 | gnlFabrus|HerceptinC | 818 1423
1263 9”'|Fﬁt;ﬂ‘§'1|\i'lglﬁi;('ﬁHD4' 508 | 1113 | gnlFabrus|HerceptinC | 818 1423
1264 9””':”;22‘*()51'\”'333;(')?”'35' 509 | 1114 | gnlFabrusHerceptinL,C | 818 1423
1265 9”'|F?g£‘(-‘)j|\_’l'g'fi;'$HD6‘ 511 { 1116 | gnlFabrusHerceptinLC | 818 1423
1266 9”'|F32t;2‘§1'\i'|g;83;('ﬁ”[’7' 513 | 1118 | gnlFabrus|HerceptinLC | 818 1423
1267 9”'|Fa§’fgjﬁgﬁ§’j%?HD1 © 1 749 | 1354 | gnlFabrusiHerceptinLC | 818 1423
1268 9”'|F*3223J15_'\|’::ﬁj;('ﬁ”[)2' 750 | 1355 | gnlFabrus|HerceptinLC | 818 1423
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1269 9”'|F"’1%2“051'\i'|234;31;('ﬁHD3' 751 | 1356 | gnlFabrus|HerceptinC | 818 1423
1270 9”'|F"’1t;2‘651'\ir('§;$;(')?”[)4' 753 | 1358 | gnlFabrus|HerceptinLC | 818 1423
1271 9””?22‘831'\_’%4';3‘;;5”[’5' 754 | 1359 | gnlFabrusHerceptinLC | 818 1423
1272 9”'|Fa1%2§1'\j(';ﬁj;('ﬁHD6' 755 | 1360 | gnlFabrus|HerceptinLC | 818 1423
1273 9”'|F32%ﬂ‘631|\i|*('34|ﬁ‘é;('ﬁ*'[’6' 756 | 1361 | gnlFabrusHerceptinLC | 818 1423
1274 9”'|F32t;2‘631'vr('34|ﬁj;('ﬁ”[)7' 758 | 1363 | gnlFabrus|HerceptinLC | 818 1423
1275 9””':32%2‘51'\3*('32';32;5”'31 © {1 521 | 1126 | gnlFabrusHerceptinLC | 818 1423
1276 9”'|Fagfgjl\’lglz_|'fga'?HD2' 523 { 1128 | gnlFabrus|HerceptinLC | 818 1423
1277 9“'|Fi%2‘631|\i'|"(32|ﬁi;('ﬁ""33' 524 | 1120 | gnlFabrusHerceptinLC | 818 1423
1278 9”'|Fﬁt;ﬂ‘631|\"ﬂ(§$i;('ﬁ”'34' 526 { 1131 | gniFabrus|HerceptinLC | 818 1423
1279 9”'|Fﬁ%ﬂ‘631|\":'(32$2;('ﬁ”'35' 528 | 1133 | gnlFabrus|HerceptinLC | 818 1423
1280 9”'|Fa1%ﬂ‘631|\i'|"62|ﬁ%('ﬁ""36' 520 | 1134 | gnlFabrusHerceptinLC | 818 1423
1281 9”'|Fa2t;ﬂ‘631|\"glﬁi;('ﬁHD7' 530 { 1135 | gnlFabrus|HerceptinLC | 818 1423
1282 9”'|Fa132‘g'1|\i'|"cf$1;('ﬁ”'31 ~ 1 776 | 1381 | gnlFabrusHerceptinLC | 818 1423
1283 gn”Fag[gj'VIgaﬂ%'?HDz' 778 | 1383 | gnlFabrus|HerceptinLC | 818 1423
1284 gn”Fagfgjﬁgaﬂ%'?HD& 780 | 1385 | gnlFabrus|HerceptinLC | 818 1423
1285 9”'|Fa1t;ﬂ‘§‘1|v':'(§;il;('ﬁ”'34' 781 | 1386 | gnlFabrus|HerceptinC | 818 1423
1286 9””':13896“151\;”%232%':'35' 782 | 1387 | gnlFabrus|HerceptinLC | 818 1423
1287 9””':13826‘#5;'\1”%%2%':'35' 783 | 1388 | gnlFabrusiHerceptinL,C | 818 1423
1288 9””':”‘2%2‘351'\”'235;31;(')?”'36' 784 | 1380 | gnlFabrusiHerceptinL,C | 818 1423
1289 9””@22‘&“1%’;61;5”'37' 785 | 1390 | gnlFabrusHerceptnLC | 818 1423
1290 9”'|F"j%“13_|\l’gﬁjl;('ﬁHD1 " 1 786 | 1391 | gniFabrusiHerceptinLC | 818 1423
1291 9”'|ng{3j§’lgﬁ|‘j4—,fgf[)2‘ 788 | 1393 | gnlFabrusHerceptinLC | 818 1423
1292 9””%25“15_'\";3;1;(')?”[)3‘ 791 | 1396 | gnlFabrus|HerceptinLC | 818 1423
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1293 gr‘”FggfgjﬁgﬁjﬁaHm‘ 793 | 1398 | gnlFabrus|HerceptinLC | 818 1423
1204 9”"??{8?%@'}6—,]51”[)4‘ 792 { 1397 | gnlFabrus|HerceptinLC | 818 1423
1295 9”'|F35b*6“15_|\|’£'ﬁjl;('ﬁHD5‘ 794 | 1399 | gnlFabrusHerceptinLC | 818 1423
1296 9””?2{3‘;‘9"26'4'}4—,]51”[)6' 795 | 1400 | gnlFabrus|HerceptinLC | 818 1423
1297 gn”Fg‘g,[ng’lgsH'}G—JaHDG' 796 | 1401 | gnlFabrusHerceptinLC | 818 1423
1208 9”'|F§$fgj|\’lgsH‘J14—,]§1HD7' 797 | 1402 | gnlFabrus|HerceptinLC | 818 1423
1299 9””F32%Eg1|\1|*('34|ﬁg;£”'36' 775 | 1380 | gnlFabrusHerceptinLC | 818 1423
1300 gn”FagIgj'VIgﬂj‘ﬁB'?HDG' 655 | 1260 { gnlFabrus|HerceptinLC | 818 1423
1301 9“'|Fagfgj¥gﬁ|'j’g6'?""36' 625 | 1230 | gnlFabrusHerceptin,C | 818 1423
1302 gn”Fagfgjlvlgﬂfﬁa'?HDs' 681 | 1286 | gnlFabrus|HerceptinLC | 818 1423
1303 gn”FagIgj'VIga'fﬁa'?HDS' 670 | 1275 | gnlFabrusHerceptinLC | 818 1423
1304 9“”':?3{8‘:‘513354—,&'&”[)5' 536 | 1141 | gnlFabrus|HerceptinLC | 818 1423
1305 gn”Faf;ﬂ‘J()ﬂ'V'glﬁg;('ﬁHDS' 543 | 1148 | gnlFabrus|HerceptinLC | 818 1423
1306 9”'|Fa1t;ﬁg'1|\i'l"§;ﬁ;('ﬁ""35' 567 | 1172 | gnlFabrusHerceptinLC | 818 1423
1307 9”'|Fa1t(’)ﬁg'1|\"gjﬁ;(ﬁ”'33' 565 { 1170 | gnlFabrus|HerceptinLC | 818 1423
1308 9”'|Fﬁgﬂf1“i'ﬂ(§’lfji;é(f“'35' 662 | 1267 | gnlFabrusHerceptinlC | 818 1423
1300 9”'|Fa1%ﬂ‘§‘1|v':'(§’lf§;('ﬁ”'36' 663 | 1268 | gnlFabrusHerceptinC | 818 1423
1310 9”'|Fﬂtgfg$’gﬁji*—(')?HD5' 699 | 1304 | gnlFabrusHerceptinlC | 818 1423
1311 9”'|Fagfgﬁ|vlgi|‘jﬁ6'?“'36' 701 | 1306 | gnlFabrus|HerceptinLC | 818 1423
1312 9””':”;22‘*()51'\”@';31;(')?”'35' 700 | 1314 | gnlFabrusHerceptinL,C | 818 1423
1313 9”””"2%2‘*()51'\1"3‘62;(')?”'34' 708 | 1313 | gnlFabrusiHerceptnLC | 818 1423
1314 9”'|F”‘222“051'\i'|g$i;('ﬁHD3' 650 | 1255 | gnlFabrusHerceptinlC | 818 1423
1315 9”'|F"j%ﬂ‘§1|\i'€$i;('ﬁ”[’6' 653 | 1258 | gnlFabrusHerceptinC | 818 1423
1316 9””?3{8?5"&?41—,]3”%‘ 724 | 1329 | gnlFabrus|HerceptinLC | 818 1423
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1317 9””F";EB“15_|Y£'SJ2;(')?HD1 © 1 721 {1326 | gniFabrusiHerceptnLC | 818 1423
1318 9”'|Ff§,[gjh’lgﬁ|'j’4—,fg1HD6‘ 727 {1332 | gnlFabrus|HerceptinLC | 818 1423
1319 9”'|Fa1%ﬂ‘g’1|\j(';ﬁi;(ﬁHD3' 762 | 1367 | gnlFabrusiHerceptinLC | 818 1423
1320 9”'|Fa122§1'\j(';ﬁi;('ﬁHD5' 766 | 1371 | gnlFabrus|HerceptinLC | 818 1423
1321 9”'|Fagfgj¥gm ﬁa'f‘HDs' 460 | 1065 | gnlFabrusiHerceptinlC | 818 1423
1322 9”'|Fa122‘631'vrglﬁj;('ﬁHD5' 467 | 1072 | gnlFabrusiHerceptinLC | 818 1423
1323 9”'|Fﬁ26‘f_|\l/c';"l_1|j§;('ﬁ”[)1 © { 461 | 1066 | gnlFabrusHerceptinC | 818 1423
1324 9”'|F3626“13|Yg|_1|ﬁ;('ﬁ”'36' 475 | 1080 | gnlFabrusHerceptinLC | 818 1423
1325 gn”Fﬁt(’)ﬁgyglfji;(ﬁHD?" 480 | 1085 | gnlFabrusHerceptinLC | 818 1423
1326 gn”FaznggL\”:'(giﬁ—*gHD - | 485 | 1091 | gniFabrusHerceptinlC | 818 1423
1327 9””%2‘631'\":'67';%;5”'32' 800 | 1405 { gnlFabrus|HerceptinLC | 818 1423
1328 gn”Fagfgjﬁga'j&'?HD?" 542 | 1147 | gnlFabrusHerceptinLC | 818 1423
1329 9”'|Fa1%ﬂ‘631|\":'61$2;('ﬁ”'33' 496 | 1101 { gnlFabrusHerceptinLC | 818 1423
1330 9”'|Fa2t;2‘g'1|\i'l‘glﬁ12;('ﬁ""32' 799 | 1404 | ghlFabrus|HerceptinLC | 818 1423
1331 9”'|Fagfgjlvlgﬂ|'f£6'?”'33' 734 { 1339 | gnlFabrus|HerceptinLC | 818 1423
1332 9”'|Fa1%ﬁ*()31|\i':'64|ﬁ12;('ﬁ“'32' 740 | 1345 | gnlFabrus|HerceptinLC | 818 1423
1333 gn”Fagb*B“f'Y:ﬁjg;('ﬁHD?" 535 | 1140 | gnlFabrus|HerceptinC | 818 1423
1334 9”"?2{3‘;"\"2:36—)3”[)2' 515 | 1120 | gnlFabrus|HerceptinC | 818 1423
1335 9”'|Fﬁ%ﬂ‘§'1|\i'lgljlzg;('ﬁHD2' 540 | 1145 | gnlFabrus|HerceptinlC | 818 1423
1336 9””':”;%2‘351'\”'?'3%(')?”'33' 630 | 1244 | gnlFabrusiHerceptinlC | 818 1423
1337 gn”Fa?,[gjzgﬁj&'?Hm © 1 570 { 1175 | gnlFabrusHerceptinLC | 818 1423
1338 gn”Fag[gﬁzgﬁl'j;B'?HD?" 706 | 1311 | gnlFabrus|HerceptinC | 818 1423
1339 gn”Fagfgjﬁgﬂ‘j;%'?HD?" 548 | 1153 | gnlFabrusHerceptinLC | 818 1423
1340 9”'|Fagfgj¥gﬁl'j;%'?HD6' 552 | 1157 | gnlFabrus|HerceptinlC | 818 1423

136




DKJ/EP 2356270 T3

Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1341 9”'|F"’1t;2‘651'\i'|g;|32;('ﬁ”[)5' 584 | 1189 | gnlFabrus|HerceptinC | 818 1423
1342 9”'|F"’1t;2‘651'\j('i&2;('ﬁHD2' 571 { 1176 | gnlFabrus|HerceptinLC | 818 1423
1343 9”'|F%b*6“15_|\|’£ﬁﬁ;('ﬁ‘”[)6‘ 692 | 1297 | gnlFabrusHerceptinC | 818 1423
1344 9””Fa1%2§1'\jgl;ﬁ;£HD6' 576 | 1181 | gnlFabrus|HerceptinC | 818 1423
1345 9”'|Fa1%ﬂ‘631|\jgﬁii;(')?”[’3' 600 | 1205 | gnlFabrus|012 IGKJ1*01 | 833 1438
1346 9””Fa1t(’)ﬂ‘§1'vrg’lﬁ;£HD3' 600 | 1205 | gnlFabrusj018_IGKJ1*01 | 834 1439
1347 9””Fa1t(’)§‘g1|\i|*('§’lﬁi;('ﬁHD3' 600 | 1205 | gniFabrusjA20 IGKJ1*01 | 809 1414
1348 9”"%%2‘631'\”@';32;5”'33' 600 | 1205 { gnifFabrus/A30_IGKJ11*01 | 814 1419
1349 9“'|Fi%2‘631|\i'|"(;5$2;('ﬁ""33' 600 | 1205 | gniFabrus|L14_IGKJ1*01 | 821 1426
1350 9”'|Fﬁ%ﬂ‘§1l\"gﬁi;('ﬁHD3' 600 | 1205 i{gnlFabrus|L4/18a_IGKJ1*01} 827 1432
1351 9”'|Fﬁ%ﬂ‘§1w'gljlﬁ;('ﬁHD3' 600 | 1205 { gniFabruslL5 IGKJ1*01 | 828 1433
1352 9”'|Fa1%ﬂ‘631|\i'|"63$2;('ﬁ""33' 600 | 1205 | gnlFabruslL8 IGKJ1*01 | 830 1435
1353 9”'|Fa1%ﬂ‘631|\":'63$2;('ﬁ”'33' 600 | 1205 { gnlFabrus|L23 IGKJ1*01 | 824 1429
1354 9”'|Fa1%2‘g'1|\i'|"§|ﬁz;('ﬁ""33' 600 | 1205 | gnlFabrus|L11_IGKJ1*01 | 819 1424
1355 9”'|Fa1t(’)ﬁg'1|\":'G3$ﬁ;(ﬁHD3' 600 | 1205 { gnlFabrus|L12_IGKJ1*01 | 820 1425
1356 9”'|Fa1%1‘§1|\i'ﬂ(§’lﬁ;('ﬁHD3' 600 | 1205 | gniFabrusO1_IGKJ1*01 | 832 1437
1357 9”'|Fa1%ﬂ‘§‘1|\":'(§’lﬁ;('ﬁHD3' 600 | 1205 | gnlFabrusjA17 IGKJ1*01 | 807 1412
1358 9”'|Fﬁ%1‘§‘1|\”lg’lﬁ;('ﬁHD3' 600 | 1205 | gnlFabrusjA2 IGKJ101 | 808 1413
1359 9”'|Fﬁ%ﬂ‘§‘1|\”lg’lﬁ;('ﬁHD3' 600 | 1205 | gnlFabrusjA23 IGKJ1*01 | 810 1415
1360 9””':”;%2‘351'\”'3;32;(')?”'33' 600 | 1205 | gniFabrusjA27 IGKJ301 | 813 1418
1361 9”'|Fa1bgfg|1\fl':3ﬁf*—(')?HD3' 600 | 1205 | gnlFabruslL2 IGKJ1*01 | 822 1427
1362 9”'|Fﬁ%2‘§1'\i'lg$i;(')?”[’3' 600 | 1205 | gniFabruslL6_IGKJ1*01 | 829 1434
1363 9”'|F?g£‘6‘°‘1|\_’]'233;;\2/i;5'*[’3' 600 | 1205 | gnlFabrus|L25 IGKJ1*01 | 825 1430
13p4{ 9NIFabrusVH3-23 IGHD3- 1 600§ 4505 | gniFabrusB3 IGkJ101 | 817 1422

10*01_IGHJ4*01
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS INORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1365 9”'|F"’1%Q‘J()S1'\i'lg;|ﬁ;('ﬁHD3' 600 | 1205 | gnlFabrusB2 IGKJ1*01 | 815 1420
1366 9”'|F"’1%Z”051'\jggﬁi;('ﬁHD3' 600 | 1205 | gniFabrusiA26 IGKJ1*01 | 811 1416
1367 9”'|Fa1%ﬂ‘g’1|\jg$i;(ﬁHD3' 600 | 1205 | gniFabrusiA14_IGKJ1*01 | 806 1411
1368 9””Fa1t(’)ﬂ‘§1'\jglﬁ;('ﬁHD3' 600 | 1205 | gniFabruslL9 IGKJ2*01 | 831 1436
1369 9”'|Fa1%ﬂ‘631|\jgﬁii;(')?”[’3' 600 | 1205 | gniFabrusiA27_IGKJ1*01 | 812 1417
1370 9””Fa1t(’)ﬂ‘§1'vrg’lﬁ;£HD3' 600 | 1205 | gnlFabrusB2 IGKJ301 | 816 1421
1371 9””Fa1t(’)§‘g1|\i|*('§’lﬁi;('ﬁHD3' 600 | 1205 | gnlFabrus|L25 IGKJ3*01 | 826 1431
1372 9”"%%2‘631'\”@';32;5”'33' 600 | 1205 gnlFabrus|RituxanLC 835 1440
1373 9”'|Fﬁ%2‘631|\"€$i;('ﬁ”'33' 600 | 1205 { gnlFabrus|L22 IGKJ3*01 | 823 1428
1374 9”'|Fﬁ%ﬂ‘§1l\"gﬁi;('ﬁHD3' 600 | 1205 { gnlFabrus|HerceptinLC | 818 1423
1375 9”'|Fagfgjlvlgﬁ|'j’11%'?HD6' 747 { 1352 | gnlFabrus|012_IGKJ1*01 | 833 1438
1376 gn”Fagfgjﬁgﬁﬂ%'?HDG' 747 | 1352 | gnlFabrusj018 IGKJ1*01 | 834 1439
1377 gn”Fagfgj'VIgﬂ"j’f%'?HDs' 747 { 1352 | gnlFabrusjA20_IGKJ1*01 | 809 1414
1378 9”'|Fagfgj¥gﬂ|'j’11%'?""36' 747 { 1352 | gnlFabrusjA30_IGKJ1°01 | 814 1419
1379 9”'|Fagfgjlvlgﬂ|'j’11%'?HD6' 747 { 1352 | gniFabrus|L14 IGKJ1*01 | 821 1426
1380 gn”Fag[gjﬁgﬂ"j’ﬂ%'?HDs' 747 { 1352 {gnlFabrus|lL4/18a_IGKJ1*01] 827 1432
1381 9”'|Fag[3j|vlgﬂ|'j’11%'?HD6' 747 {1352 | gniFabruslL5 IGKJ1*01 | 828 1433
1382 9”'|Fag[3ﬁ|vlgﬂ|'j’11%'?HD6' 747 | 1352 | gniFabruslL8 IGKJ1*01 | 830 1435
1383 9”'|Fagfgﬁ¥gﬂ|‘j’11%'?HD6' 747 {1352 | gniFabrus|L23 IGKJ1*01 | 824 1429
1384 9”"':32,[3‘2"\"2":‘5’11%'?”'36' 747 | 1352 | gnlFabrusiL11_IGKJ1*01 | 819 1424
1385 9”'|Fagfgﬁ¥g4H‘j’11%'?HD6' 747 { 1352 | gniFabruslL12 IGKJ1*01 | 820 1425
1386 9”'|Fag[3ﬁ¥g4H'j’11%'?HD6' 747 | 1352 | gnlFabruso1_IGKJ1*01 | 832 1437
1387 gn”Fagfgjﬁg“H‘j’J%'?HDG' 747 | 1352 | gnlFabrusiA17_IGKJ1*01 | 807 1412
1388} 9niFabrusVHA-31_IGHDS- 1 7,7 4350 | gniFabrusin2 IGkJ1*01 | 808 1413

6*01_IGHJ1*01
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS {NORS LIGHT CHAIN RS NORS
SEQID{SEQID SEQID
Name NO NO Name NO SEQID NO

gnh\Fabrus|VH4-31_IGHD6- *

1389 6°01 IGHJ1°01 747 1352 { gnl[Fabrus|A23 IGKJ1*01 810 1415
gnlFabrus[VH4-31_IGHD6- *

1390 601-IGHJ 101 747 1352 | gnl[Fabrus|A27 IGKJ3*01 813 1418
gnlFabrus[VH4-31_IGHD6- *

1391 6°01_IGHJ2°01 747 1352 gnlFabrus|L2_IGKJ1*01 822 1427
gnlFabrus[VH4-31_IGHD6- .

1392 6°01_IGHJ1°01 747 1352 { gnlFabrus|L6 IGKJ 1*01 829 1434
gnlFabrus[VH4-31_IGHD6- *

1393 6°01_IGHJ1°01 747 1352 | gnlFabrus|L25 IGKJ1*01 825 1430
gnlFabrus[VH4-31_IGHD6- *

1394 6°01_IGHJ1701 747 1352 gnlFabrusB3_IGKJ1*01 817 1422
gnlFabrus[VH4-31_IGHD6- %

1395 6°01_IGHJ1701 747 1352 gnlFabrusB2_IGKJ1*01 815 1420
gnlFabrus[VH4-31_IGHD6- *

1396 6*01-IGHJ1701 747 1352 | gnl[Fabrus|A26 IGKJ1*01 811 1416
gnlFabrus[VH4-31_IGHD6- *

1397 6°01._IGHJ1701 747 1352 | gnl[Fabrus|A14_IGKJ1*01 806 1411
gnlFabrus[VH4-31_IGHD6- .

1398 6°01._IGHJ1701 747 1352 gnlFabrus|L9_IGKJ2*01 831 1436
gnlFabrus[VH4-31_IGHD6- N

1399 6*01_IGHJ1701 747 1352 { gnl[Fabrus|A27 IGKJ1*01 812 1417
gnlFabrus[VH4-31_IGHD6- *

1400 6*01_IGHJ1701 747 1352 gnlFabrusB2_IGKJ3*01 816 1421
gnlFabrus[VH4-31_IGHD6- "

1401 6*01_IGHJ1701 747 1352 | gnlFabrus|L25 IGKJ3*01 826 1431
gnlFabrus[VH4-31_IGHD6- .

1402 6*01_IGHJ1701 747 1352 gnlFabrus|RituxanLC 835 1440
gnlFabrusVH4-31_IGHD6- *

1403 6*01_IGHJ1%01 747 1352 | gnlFabrus|L22 IGKJ3*01 823 1428
gnlFabrus[VH4-31_IGHD6- .

1404 6°01_IGHJ1°01 747 1352 gnl|Fabrus|HerceptinLC 818 1423

1405 gnlFabrus|RituxanHC 453 1058 | gnlFabrus|O12_IGKJ1*01 833 1438

1406 gnlFabrus|RituxanHC 453 1058 | gnl[Fabrus|O18_IGKJ1*01 834 1439

1407 gnlFabrus|RituxanHC 453 1058 | gnl[FabrusjA20 IGKJ1*01 809 1414

1408 gnlFabrus|RituxanHC 453 1058 §{ gnl[Fabrus|A30_IGKJ1*01 814 1419

1409 gnlFabrus|RituxanHC 453 1058 §{ gnlFabrus|L14 IGKJ1*01 821 1426

1410 gnlFabrus|RituxanHC 453 1058 {gnl[Fabrus|L4/18a_IGKJ1*01} 827 1432

1411 gnlFabrus|RituxanHC 453 1058 gnlFabrus|L5_IGKJ1*01 828 1433

1412 gnlFabrus|RituxanHC 453 1058 gnlFabrus|L8_IGKJ1*01 830 1435

1413 gnlFabrus|RituxanHC 453 1058 }{ gnlFabrus|L23 IGKJ1*01 824 1429

1414 gnlFabrus|RituxanHC 453 1058 | gnlFabrus|L11_IGKJ1*01 819 1424

1415 gnlFabrus|RituxanHC 453 1058 | gnlFabrus|L12_IGKJ1*01 820 1425

1416 gnlFabrus|RituxanHC 453 1058 gnlFabrus|O1_IGKJ1*01 832 1437

1417 gnlFabrus|RituxanHC 453 1058 | gnl[Fabrus|A17_IGKJ1*01 807 1412

1418 gnlFabrus|RituxanHC 453 1058 gnlFabrus|A2_IGKJ1*01 808 1413
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS {NORS LIGHT CHAIN RS NO RS
Name SE'\IC())ID SI?\I%ID Name Slil%lD SEQID NO
1419 gnlFabrus|RituxanHC 453 1058 { gnl[Fabrus|A23_IGKJ1*01 810 1415
1420 gnl|Fabrus|RituxanHC 453 1058 | gnl[Fabrus|A27_IGKJ3*01 813 1418
1421 gnl|Fabrus|RituxanHC 453 1058 gnl|Fabrus|L2_IGKJ1*01 822 1427
1422 gnl|Fabrus|RituxanHC 453 1058 gnl|Fabrus|L6_IGKJ1*01 829 1434
1423 gnl|Fabrus|RituxanHC 453 1058 §{ gnlFabrus|L25_IGKJ1*01 825 1430
1424 gnlFabrus|RituxanHC 453 1058 gnlFabrusB3_IGKJ1*01 817 1422
1425 gnlFabrus|RituxanHC 453 1058 gnlFabrusB2_IGKJ1*01 815 1420
1426 gnlFabrus|RituxanHC 453 1058 | gnl[Fabrus|A26_IGKJ1*01 811 1416
1427 gnl|Fabrus|RituxanHC 453 1058 | gnl[Fabrus|A14_IGKJ1*01 806 1411
1428 gnl|Fabrus|RituxanHC 453 1058 gnl|Fabrus|L9_IGKJ2*01 831 1436
1429 gnl|Fabrus|RituxanHC 453 1058 | gnl[Fabrus|A27_IGKJ1*01 812 1417
1430 gnlFabrus|RituxanHC 453 1058 gnlFabrusB2_IGKJ3*01 816 1421
1431 gnlFabrus|RituxanHC 453 1058 | gnlFabrus|L25 IGKJ3*01 826 1431
1432 gnl|Fabrus|RituxanHC 453 1058 gnl|Fabrus|RituxanLC 835 1440
1433 gnl|Fabrus|RituxanHC 453 1058 §{ gnlFabrus|L22_IGKJ3*01 823 1428
1434 gnl|Fabrus|RituxanHC 453 1058 gnl|Fabrus|HerceptinLC 818 1423
1435 gnl|Fabrus|HerceptinHC 452 1057 | gnl|Fabrus|O12_IGKJ1*01 833 1438
1436 gnl|Fabrus|HerceptinHC 452 1057 § gnl[FabrusjO18_IGKJ1*01 834 1439
1437 gnl[Fabrus|HerceptinHC 452 1057 § gnlFabrus|A20_IGKJ1*01 809 1414
1438 gnl[Fabrus|HerceptinHC 452 1057 § gnlFabrus|A30_IGKJ1*01 814 1419
1439 gnl|Fabrus|HerceptinHC 452 1057 § gnl[Fabrus|L14_IGKJ1*01 821 1426
1440 gnl|Fabrus|HerceptinHC 452 1057 ignlfFabrus|L4/18a_IGKJ1*01} 827 1432
1441 gnl|Fabrus|HerceptinHC 452 1057 gnl|Fabrus|L5_IGKJ1*01 828 1433
1442 gnl|Fabrus|HerceptinHC 452 1057 gnl|Fabrus|L8_IGKJ1*01 830 1435
1443 gnl[Fabrus|HerceptinHC 452 1057 §{ gnl[Fabrus|L23_IGKJ1*01 824 1429
1444 gnl|Fabrus|HerceptinHC 452 1057 §{ gnl[Fabrus|L11_IGKJ1*01 819 1424
1445 gnl|Fabrus|HerceptinHC 452 1057 § gnl[Fabrus|L12_IGKJ1*01 820 1425
1446 gnl|Fabrus|HerceptinHC 452 1057 gnlFabrus|O1_IGKJ1*01 832 1437
1447 gnl|Fabrus|HerceptinHC 452 1057 §{ gnl[Fabrus|A17_IGKJ1*01 807 1412
1448 gnl|Fabrus|HerceptinHC 452 1057 gnlFabrus|A2_IGKJ1*01 808 1413
1449 gnl|Fabrus|HerceptinHC 452 1057 { gnl[Fabrus|A23_IGKJ1*01 810 1415
1450 gnl[Fabrus|HerceptinHC 452 1057 § gnl|Fabrus|A27 IGKJ3*01 813 1418
1451 gnigFabrus|HerceptinHC 452 1057 gnl|Fabrus|L2_IGKJ1*01 822 1427
1452 gnl|Fabrus|HerceptinHC 452 1057 gnl|Fabrus|L6_IGKJ1*01 829 1434
1453 gnl|Fabrus|HerceptinHC 452 1057 { gnl[Fabrus|L25 IGKJ1*01 825 1430
1454 gnl|Fabrus|HerceptinHC 452 1057 gnlFabrus|B3_IGKJ1*01 817 1422
1455 gnl|Fabrus|HerceptinHC 452 1057 gnlFabrus|B2_IGKJ1*01 815 1420
1456 gnl|Fabrus|HerceptinHC 452 1057 gnl|Fabrus|A26 IGKJ1*01 811 1416
1457 gnl[Fabrus|HerceptinHC 452 1057 § gnlFabrus|A14_IGKJ1*01 806 1411
1458 gnl|Fabrus|HerceptinHC 452 1057 gnl|Fabrus|L9_IGKJ2*01 831 1436
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Table 17. Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS {NORS LIGHT CHAIN RS NO RS
Name SEN%ID SI?\I%ID Name Slil%lD SEQID NO
1459 gnl|Fabrus|HerceptinHC 452 1057 § gnlFabrus|A27_IGKJ1*01 812 1417
1460 gnl|Fabrus|HerceptinHC 452 1057 gnlFabrus|B2_IGKJ3*01 816 1421
1461 gnl|Fabrus|HerceptinHC 452 1057 | gnl[Fabrus|L25 IGKJ3*01 826 1431
1462 gnl|Fabrus|HerceptinHC 452 1057 gnl|Fabrus|RituxanLC 835 1440
1463 gnl|Fabrus|HerceptinHC 452 1057 }{ gnl|Fabrus|L22_IGKJ3*01 823 1428
1464 gnl[Fabrus|HerceptinHC 452 1057 gnl|Fabras|HerceptinLC 818 1423

[0380] An additional exemplary paired library is set forth in Table 17A, where each row sets forth a different loci of the library.

TABLE 17A: Exemplary Nucleic Acid Paired Library
HEAVY CHAIN RS LIGHT CHAIN RS NORS
Name SEQID NO §{Name SEQID NO {SEQID NO

1 VH3-23 IGHD1-1*01>1_IGHJ1*01 2070 012_IGKJ1*1 833 1438
2 VH3-23 IGHD1-1*01>2_IGHJ1*01 2071 012_IGKJ1*01 833 1438
3 VH3-23 IGHD1-1*01>3_IGHJ1*01 2072 012_IGKJ1*01 833 1438
4 VH3-23 IGHD1-7*01>1_IGHJ1*01 2073 012_IGKJ1*01 833 1438
5 VH3-23 IGHD1-7*01>3_IGHJ1*01 2074 012_IGKJ1*01 833 1438
6 VH3-23 IGHD1-14*01>1_IGHJ1*01 2075 012_IGKJ1*01 833 1438
7 VH3-23 IGHD1-14*01>3 IGHJ1*01 2076 012_IGKJ1*01 833 1438
8 VH3-23 IGHD1-20*01>1_IGHJ1*01 2077 012_IGKJ1*01 833 1438
9 VH3-23_IGHD1-20*01>3_IGHJ1*01 2078 012_IGKJ1*01 833 1438
10 VH3-23 IGHD1-26*01>1_IGHJ1*01 2079 012_IGKJ1*01 833 1438
11 VH3-23_IGHD1-26*01>3_IGHJ1*01 2080 012_IGKJ1*01 833 1438
12 VH3-23 IGHD2-2*01>2_IGHJ1*01 2081 012_IGKJ1*01 833 1438
13 VH3-23 IGHD2-2*01>3_IGHJ1*01 2082 012_IGKJ1*01 833 1438
14 VH3-23 IGHD2-8*01>2_IGHJ1*01 2083 012_IGKJ1*01 833 1438
15 VH3-23 IGHD2-8*01>3_IGHJ1*01 2084 012_IGKJ1*01 833 1438
16 VH3-23_IGHD2-15*01>2_IGHJ1*01 2085 012_IGKJ1*01 833 1438
17 VH3-23_IGHD2-15*01>3_IGHJ1*01 2086 012_IGKJ1*01 833 1438
18 VH3-23_IGHD2-21*01>2_IGHJ1*01 2087 012_IGKJ1*01 833 1438
19 VH3-23 IGHD2-21*01>3_IGHJ1*01 2088 012_IGKJ1*01 833 1438
20 VH3-23 IGHD3-3*01>1_IGHJ1*01 2089 012_IGKJ1*01 833 1438
21 VH3-23 IGHD3-3*01>2_IGHJ1*01 2090 012_IGKJ1*01 833 1438
22 VH3-23 IGHD3-3*01>3_IGHJ1*01 2091 012_IGKJ1*01 833 1438
23 VH3-23 IGHD3-9*01>2_IGHJ1*01 2092 012_IGKJ1*01 833 1438
24 VH3-23_IGHD3-10*01>2_IGHJ1*01 2093 012_IGKJ1*01 833 1438
25 VH3-23 IGHD3-10*01>3_IGHJ1*01 2094 012_IGKJ1*01 833 1438
26 VH3-23 IGHD3-16*01>2_IGHJ1*01 2095 012_IGKJ1*01 833 1438
27 VH3-23 IGHD3-16*01>3_IGHJ1*01 2096 012_IGKJ1*01 833 1438
28 VH3-23_IGHD3-22'01>2_IGHJ1*01 2097 012_IGKJ1*01 833 1438
29 VH3-23_IGHD3-22*01>3_IGHJ1*01 2098 012_IGKJ1*01 833 1438
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TABLE 17A: Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS LIGHT CHAIN RS NORS
Name SEQID NO §{Name SEQID NO {SEQID NO
30 VH3-23_IGHD4-4*01 (1) >2_IGHJ1*01 2099 012_IGKJ1*01 833 1438
31 VH3-23_IGHD4-4*01 (1) >3_IGHJ1*01 2100 012_IGKJ1*01 833 1438
32 VH3-23 IGHD4-11*01 (1)>2_IGHJ1*01 {2101 012_IGKJ1*01 833 1438
33 VH3-23 _IGHD4-11*01 (1)>3_IGHJ1*01 {2102 012_IGKJ1*01 833 1438
34 VH3-23 IGHD4-17*01>2_IGHJ1*01 2103 012 _IGKJ1*01 833 1438
35 VH3-23 IGHD4-17*01>3_IGHJ1*01 2104 012_IGKJ1*01 833 1438
36 VH3-23 IGHD4-23*01>2_IGHJ1*01 2105 012_IGKJ1*01 833 1438
37 VH3-23 IGHD4-23*01>3_IGHJ1*01 2106 012_IGKJ1*01 833 1438
38 VH3-23_IGHD5-5*01 (2) >1_IGHJ1*01 2107 012_IGKJ1*01 833 1438
39 VH3-23_IGHD5-5*01 (2) >2_IGHJ1*01 2108 012_IGKJ1*01 833 1438
40 VH3-23_IGHD5-5*01 (2) >3_IGHJ1*01 2109 012_IGKJ1*01 833 1438
41 VH3-23 IGHD5-12*01>1_IGHJ1*01 2110 012 _IGKJ1*01 833 1438
42 VH3-23 IGHD5-12*01>3_IGHJ1*01 2111 012 _IGKJ1*01 833 1438
43 VH3-23 IGHD5-18*01 (2)>1_IGHJ1*01 {2112 012_IGKJ1*01 833 1438
44 VH3-23 IGHD5-18*01 (2)>2 IGHJ1*01 {2113 012_IGKJ1*01 833 1438
45 VH3-23 IGHD5-18*01 (2)>3 IGHJ1*01 {2114 012_IGKJ1*01 833 1438
46 VH3-23 IGHD5-24*01>1_IGHJ1*01 2115 012_IGKJ1*01 833 1438
47 VH3-23 _IGHD5-24*01>3 GHJ1*01 2116 012_IGKJ1*01 833 1438
48 VH3-23_IGHD6-6*01>1_IGHJ1*01 2117 012_IGKJ1*01 833 1438
49 VH3-23_IGHD1-1*01>1"_IGHJ1*01 2127 012_IGKJ1*01 833 1438
50 VH3-23_IGHD1-1*01>2" IGHJ1*01 2128 012_IGKJ1*01 833 1438
51 VH3-23_IGHD1-1*01>3"_IGHJ1*01 2129 012_IGKJ1*01 833 1438
52 VH3-23_IGHD1-7*01>1"_IGHJ1*01 2130 012_IGKJ1*01 833 1438
53 VH3-23 IGHD1-7*01>3' IGHJ1*01 2131 012_IGKJ1*01 833 1438
54 VH3-23 IGHD1-14*01>1"_IGHJ1*01 2132 012 _IGKJ1*01 833 1438
55 VH3-23 IGHD1-14*01>2" IGHJ1*01 2133 012 _IGKJ1*01 833 1438
56 VH3-23_IGHD1-14*01>3"_IGHJ1*01 2134 012_IGKJ1*01 833 1438
57 VH3-23_IGHD1-20*01>1"_IGHJ1*01 2135 012_IGKJ1*01 833 1438
58 VH3-23_IGHD1-20*01>2"_IGHJ1*01 2136 012_IGKJ1*01 833 1438
59 VH3-23_IGHD1-20*01>3"_IGHJ1*01 2137 012_IGKJ1*01 833 1438
60 VH3-23_IGHD1-26*01>1"'_IGHJ1*01 2138 012_IGKJ1*01 833 1438
61 VH3-23 _IGHD1-26*01>3' IGHJ1*01 2139 012_IGKJ1*01 833 1438
62 VH3-23_IGHD2-2*01>1"_IGHJ1*01 2140 012_IGKJ1*01 833 1438
63 VH3-23_IGHD2-2*01>3"_IGHJ1*01 2141 012_IGKJ1*01 833 1438
64 VH3-23_IGHD2-8*01>1"_IGHJ1*01 2142 012_IGKJ1*01 833 1438
65 VH3-23_IGHD2-15*01>1"_IGHJ1*01 2143 012_IGKJ1*01 833 1438
66 VH3-23_IGHD2-15*01>3"_IGHJ1*01 2144 012_IGKJ1*01 833 1438
67 VH3-23 _IGHD2-21*01>1"_IGHJ1*01 2145 012_IGKJ1*01 833 1438
68 VH3-23 IGHD2-21*01>3'_IGHJ1*01 2146 012_IGKJ1*01 833 1438
69 VH3-23_IGHD3-3*01>1"_IGHJ1*01 2147 012_IGKJ1*01 833 1438
70 VH3-23_IGHD3-3*01>3IGHJ1*01 2148 012_IGKJ1*01 833 1438
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TABLE 17A: Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS LIGHT CHAIN RS NORS
Name SEQID NO §{Name SEQID NO {SEQID NO
71 VH3-23_IGHD3-9*0]>1'_IGHJ1*01 2149 012_IGKJ1*01 833 1438
72 VH3-23_IGHD3-9*01>3' IGHJ1*01 2150 012_IGKJ1*01 833 1438
73 VH3-23_IGHD3-10*01>1"_IGHJ1*01 2151 012_IGKJ1*01 833 1438
74 VH3-23_IGHD3-10*01>3"_IGHJ1*01 2152 012_IGKJ1*01 833 1438
75 VH3-23 IGHD3-16*01>1'_IGHJ1*01 2153 012_IGKJ1*01 833 1438
76 VH3-23 _IGHD3-16*01>3' IGHJ1*01 2154 012_IGKJ1*01 833 1438
77 VH3-23_IGHD3-22*01>1"_IGHJ1*01 2155 012_IGKJ1*01 833 1438
78 VH3-23_IGHD4-4*01 (1) >1'_IGHJ1*01 2156 012_IGKJ1*01 833 1438
79 VH3-23_IGHD4-4*01 (1) >3'_IGHJ1*01 2157 012_IGKJ1*01 833 1438
80 VH3-23 IGHD4-11*01 (1)>1'_IGHJ1*01 {2158 012_IGKJ1*01 833 1438
81 VH3-23 IGHD4-11*01 (1)>3'_IGHJ1*01 {2159 012_IGKJ1*01 833 1438
82 VH3-23_IGHD4-17*01>1"_IGHJ1*01 2160 012_IGKJ1*01 833 1438
83 VH3-23_IGHD4-17*01>3'_IGHJ1*01 2161 012_IGKJ1*01 833 1438
84 VH3-23_IGHD4-23*01>1"_IGHJ1*01 2162 012_IGKJ1*01 833 1438
85 VH3-23_IGHD4-23*01>3"_IGHJ1*01 2163 012_IGKJ1*01 833 1438
86 VH3-23_IGHD5-5*01 (2) >1'_IGHJ1*01 2164 012_IGKJ1*01 833 1438
87 VH3-23_IGHD5-5*01 (2) >3'_IGHJ1*01 2165 012_IGKJ1*01 833 1438
88 VH3-23 _IGHD5-12*01>1'_IGHJ1*01 2166 012_IGKJ1*01 833 1438
89 VH3-23_IGHD5-12*01>3" IGHJ1*01 2167 012_IGKJ1*01 833 1438
90 VH3-23 IGHD5-18*01 (2)>1'_IGHJ1*01 {2168 012_IGKJ1*01 833 1438
91 VH3-23_IGHD5-18*01 (2) >3' IGHJ1*01 {2169 012_IGKJ1*01 833 1438
92 VH3-23_IGHD5-24*01>1"_IGHJ1*01 2170 012_IGKJ1*01 833 1438
93 VH3-23_IGHD5-24*01>3"_IGHJ1*01 2171 012_IGKJ1*01 833 1438
94 VH3-23_IGHD6-6*01>1"'_IGHJ1*01 2172 012_IGKJ1*01 833 1438
95 VH3-23 _IGHD6-6*01>2' IGHJ1*01 2173 012_IGKJ1*01 833 1438
96 VH3-23_IGHD6-6*01>3' IGHJ1*01 2174 012_IGKJ1*01 833 1438
97 VH3-23_IGHD6-6*01>2_IGHJ1*01 2118 012_IGKJ1*01 833 1438
98 VH3-23_IGHD6-13*01>1_IGHJ1*01 2119 012_IGKJ1*01 833 1438
99 VH3-23_IGHD6-13*01>2_IGHJ1*01 2120 012_IGKJ1*01 833 1438
100 VH3-23_IGHD6-19*01>1_IGHJ1*01 2121 012_IGKJ1*01 833 1438
101 VH3-23_IGHD6-19*01>2_IGHJ1*01 2122 012_IGKJ1*01 833 1438
102 VH3-23_IGHD6-25*01>1_IGHJ1*01 2123 012_IGKJ1*01 833 1438
103 VH3-23_IGHD6-25*01>2_IGHJ1*01 2124 012_IGKJ1*01 833 1438
104 VH3-23 IGHD7-27*01>1_IGHJ1*01 2125 012_IGKJ1*01 833 1438
105 VH3-23 IGHD7-27*01>3_IGHJ1*01 2126 012_IGKJ1*01 833 1438
106 VH3-23_IGHD6-13*01>1"_IGHJ1*01 2175 012_IGKJ1*01 833 1438
107 VH3-23_IGHD6-13*01>2' IGHJ1*01 2176 012_IGKJ1*01 833 1438
108 VH3-23 IGHD6-13*01>2_IGHJ1*01_B {2177 012_IGKJ1*01 833 1438
109 VH3-23_IGHD6-19*01>1'_IGHJ1*01 2178 012_IGKJ1*01 833 1438
110 VH3-23_IGHD6-19*01>2' IGHJ1*01 2179 012_IGKJ1*01 833 1438
111 VH3-23 IGHD6-19*01>2_IGHJ1*01_B {2180 012_IGKJ1*01 833 1438
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TABLE 17A: Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS LIGHT CHAIN RS NORS
Name SEQID NO §{Name SEQID NO {SEQID NO
112 VH3-23_IGHD6-25*01>1"'_IGHJ1*01 2181 012_IGKJ1*01 833 1438
113 VH3-23_IGHD6-25*01>3' IGHJ1*01 2182 012_IGKJ1*01 833 1438
114 VH3-23 IGHD7-27*01>1' IGHJ1*01_B {2183 012_IGKJ1*01 833 1438
115 VH3-23_IGHD7-27*01>2" IGHJ1*01 2184 012_IGKJ1*01 833 1438
116 VH3-23 IGHD1-1*01>1_IGHJ2*01 2185 012 _IGKJ1*01 833 1438
117 VH3-23_IGHD1-1*01>2_IGHJ2*01 2186 012_IGKJ1*01 833 1438
118 VH3-23_IGHD1-1*01>3_IGHJ2*01 2187 012_IGKJ1*01 833 1438
119 VH3-23_IGHD1-7*01>1_IGHJ2*01 2188 012_IGKJ1*01 833 1438
120 VH3-23_IGHD1-7*01>3_IGHJ2*01 2189 012_IGKJ1*01 833 1438
121 VH3-23 IGHD1-14*01>1_IGHJ2*01 2190 012_IGKJ1*01 833 1438
122 VH3-23 IGHD1-14*01>3_IGHJ2*01 2191 012_IGKJ1*01 833 1438
123 VH3-23 IGHD1-20*01>1_IGHJ2*01 2192 012 _IGKJ1*01 833 1438
124 VH3-23 IGHD1-20*01>3_IGHJ2*01 2193 012 _IGKJ1*01 833 1438
125 VH3-23_IGHD1-26*01>1_IGHJ2*01 2194 012_IGKJ1*01 833 1438
126 VH3-23_IGHD1-26*01>3_IGHJ2*01 2195 012_IGKJ1*01 833 1438
127 VH3-23_IGHD2-2*01>2_IGHJ2*01 2196 012_IGKJ1*01 833 1438
128 VH3-23_IGHD2-2*01>3_GHJ2*01 2197 012_IGKJ1*01 833 1438
129 VH3-23_IGHD2-8*01>2_IGHJ2*01 2198 012_IGKJ1*01 833 1438
130 VH3-23_IGHD2-8*01>3_IGHJ2*01 2199 012 _IGKJ1*01 833 1438
131 VH3-23 IGHD2-15*01>2_IGHJ2*01 2200 012_IGKJ1*01 833 1438
132 VH3-23 IGHD2-15*01>3_IGHJ2*01 2201 012_IGKJ1*01 833 1438
133 VH3-23 IGHD2-21*01>2_IGHJ2*01 2202 012_IGKJ1*01 833 1438
134 VH3-23 IGHD2-21*01>3_IGHJ2*01 2203 012_IGKJ1*01 833 1438
135 VH3-23 IGHD3-3*01>1_IGHJ2*01 2204 012_IGKJ1*01 833 1438
136 VH3-23 IGHD3-3*01>2_IGHJ2*01 2205 012 _IGKJ1*01 833 1438
137 VH3-23_IGHD3-3*01>3_IGHJ2*01 2206 012_IGKJ1*01 833 1438
138 VH3-23_IGHD3-9*01>2_IGHJ2*01 2207 012_IGKJ1*01 833 1438
139 VH3-23 IGHD3-10*01>2_IGHJ2*01 2208 012_IGKJ1*01 833 1438
140 VH3-23 IGHD3-10*01>3_IGHJ2*01 2209 012_IGKJ1*01 833 1438
141 VH3-23_IGHD3-16"01>2_IGHJ2*01 2210 012_IGKJ1*01 833 1438
142 VH3-23_IGHD3-16"01>3_IGHJ2*01 2211 012_IGKJ1*01 833 1438
143 VH3-23 IGHD3-22*01>2_IGHJ2*01 2212 012 _IGKJ1*01 833 1438
144 VH3-23 IGHD3-22*01>3_IGHJ2*01 2213 012_IGKJ1*01 833 1438
145 VH3-23_IGHD4-4*01 (1) >2_IGHJ2*01 2214 012_IGKJ1*01 833 1438
146 VH3-23_IGHD4-4*01 (1) >3_IGHJ2*01 2215 012_IGKJ1*01 833 1438
147 VH3-23_IGHD4-11*01 (1)>2_IGHJ2*01 {2216 012_IGKJ1*01 833 1438
148 VH3-23 IGHD4-11*01 (1)>3_IGHJ2*01 {2217 012_IGKJ1*01 833 1438
149 VH3-23 IGHD4-17*01>2_IGHJ2*01 2218 012_IGKJ1*01 833 1438
150 VH3-23 IGHD4-17*01>3_IGHJ2*01 2219 012 _IGKJ1*01 833 1438
151 VH3-23 IGHD4-23*01>2_IGHJ2*01 2220 012_IGKJ1*01 833 1438
152 VH3-23 IGHD4-23*01>3_IGHJ2*01 2221 012_IGKJ1*01 833 1438
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TABLE 17A: Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS LIGHT CHAIN RS NORS
Name SEQID NO §{Name SEQID NO {SEQID NO
153 VH3-23_IGHD5-5*01 (2) >1_IGHJ2*01 2222 012_IGKJ1*01 833 1438
154 VH3-23_IGHD5-5*01 (2) >2_IGHJ2*01 2223 012_IGKJ1*01 833 1438
155 VH3-23_IGHD5-5*01 (2) >3_IGHJ2*01 2224 012_IGKJ1*01 833 1438
156 VH3-23 IGHD5-12*01>1_IGHJ2*01 2225 012_IGKJ1*01 833 1438
157 VH3-23 IGHD5-12*01>3_IGHJ2*01 2226 012_IGKJ1*01 833 1438
158 VH3-23 IGHD5-18*01 (2) >1_IGHJ2*01 {2227 012_IGKJ1*01 833 1438
159 VH3-23 IGHD5-18*01 (2) >2 IGHJ2*01 {2228 012_IGKJ1*01 833 1438
160 VH3-23 IGHD5-18*01 (2) >3 IGHJ2*01 {2229 012_IGKJ1*01 833 1438
161 VH3-23 IGHD5-24*01>1_IGHJ2*01 2230 012_IGKJ1*01 833 1438
162 VH3-23 IGHD5-24*01>3_IGHJ2*01 2231 012_IGKJ1*01 833 1438
163 VH3-23_IGHD6-6*01>1_IGHJ2*01 2232 012_IGKJ1*01 833 1438
164 VH3-23_IGHD1-1*01>1"_IGHJ2*01 2242 012 _IGKJ1*01 833 1438
165 VH3-23_IGHD1-1*01>2" IGHJ2*01 2243 012 _IGKJ1*01 833 1438
166 VH3-23_IGHD1-1*01>3'_IGHJ2*01 2244 012_IGKJ1*01 833 1438
167 VH3-23_IGHD1-7*01>1"_IGHJ2*01 2245 012_IGKJ1*01 833 1438
168 VH3-23_IGHD1-7*01>3"_IGHJ2*01 2246 012_IGKJ1*01 833 1438
169 VH3-23_IGHD1-14*01>1"_IGHJ2*01 2247 012_IGKJ1*01 833 1438
170 VH3-23 IGHD1-14*01>2' IGHJ2*01 2248 012_IGKJ1*01 833 1438
171 VH3-23 IGHD1-14*01>3'_IGHJ2*01 2249 012 _IGKJ1*01 833 1438
172 VH3-23_IGHD1-20*01>1"_IGHJ2*01 2250 012_IGKJ1*01 833 1438
173 VH3-23_IGHD1-20*01>2" IGHJ2*01 2251 012_IGKJ1*01 833 1438
174 VH3-23_IGHD1-20*01>3"_IGHJ2*01 2252 012_IGKJ1*01 833 1438
175 VH3-23_IGHD1-26*01>1"'_IGHJ2*01 2253 012_IGKJ1*01 833 1438
176 VH3-23_IGHD1-26*01>1_IGHJ2*01_B {2254 012_IGKJ1*01 833 1438
177 VH3-23_IGHD2-2*01>1"_IGHJ2*01 2255 012 _IGKJ1*01 833 1438
178 VH3-23_IGHD2-2*01>3'_IGHJ2*01 2256 012_IGKJ1*01 833 1438
179 VH3-23_IGHD2-8*01>1"_IGHJ2*01 2257 012_IGKJ1*01 833 1438
180 VH3-23_IGHD2-15*01>1"_IGHJ2*01 2258 012_IGKJ1*01 833 1438
181 VH3-23_IGHD2-15*01>3"_IGHJ2*01 2259 012_IGKJ1*01 833 1438
182 VH3-23_IGHD2-21*01>1"_IGHJ2*01 2260 012_IGKJ1*01 833 1438
183 VH3-23_IGHD2-21*01>3"_IGHJ2*01 2261 012_IGKJ1*01 833 1438
184 VH3-23_IGHD3-3*01>1"_IGHJ2*01 2262 012_IGKJ1*01 833 1438
185 VH3-23_IGHD3-3*01>3'_IGHJ2*01 2263 012_IGKJ1*01 833 1438
186 VH3-23_IGHD3-9*01>1"_IGHJ2*01 2264 012_IGKJ1*01 833 1438
187 VH3-23_IGHD3-9*01>3'_IGHJ2*01 2265 012_IGKJ1*01 833 1438
188 VH3-23_IGHD3-10*01>1"_IGHJ2*01 2266 012_IGKJ1*01 833 1438
189 VH3-23_IGHD3-10*01>3"_IGHJ2*01 2267 012_IGKJ1*01 833 1438
190 VH3-23_IGHD3-16"01>1"'_IGHJ2*01 2268 012_IGKJ1*01 833 1438
191 VH3-23 _IGHD3-16*01>3' IGHJ2*01 2269 012_IGKJ1*01 833 1438
192 VH3-23_IGHD3-22*01>1"_IGHJ2*01 2270 012_IGKJ1*01 833 1438
193 VH3-23_IGHD4-4*01 (1) >1'_IGHJ2*01 2271 012_IGKJ1*01 833 1438

145




DKJ/EP 2356270 T3

TABLE 17A: Exemplary Nucleic Acid Paired Library

HEAVY CHAIN RS LIGHT CHAIN RS NORS
Name SEQID NO §{Name SEQID NO {SEQID NO
194 VH3-23_IGHD4-4*01 (1) >3'_IGHJ2*01 2272 012_IGKJ1*01 833 1438
195 VH3-23 IGHD4-11*01 (1) >1'_IGHJ2*01 {2273 012_IGKJ1*01 833 1438
196 VH3-23_IGHD4-11*01 (1) >3'_IGHJ2*01 {2274 012_IGKJ1*01 833 1438
197 VH3-23_IGHD4-17*01>1"_IGHJ2*01 2275 012_IGKJ1*01 833 1438
198 VH3-23 IGHD4-17*01>3"_IGHJ2*01 2276 012_IGKJ1*01 833 1438
199 VH3-23 IGHD4-23*01>1"_IGHJ2*01 2277 012_IGKJ1*01 833 1438
200 VH3-23_IGHD4-23*01>3" IGHJ2*01 2278 012_IGKJ1*01 833 1438
201 VH3-23_IGHD5-5*01 (2) >1'_IGHJ2*01 2279 012_IGKJ1*01 833 1438
202 VH3-23 IGHD5-5*01 (2) >3'_IGHJ22*01 {2280 012_IGKJ1*01 833 1438
203 VH3-23_IGHD5-12*01>1"_IGHJ2*01 2281 012_IGKJ1*01 833 1438
204 VH3-23_IGHD5-12*01>3"_IGHJ2*01 2282 012_IGKJ1*01 833 1438
205 VH3-23 IGHD5-18*01 (2)>1'_IGHJ2*01 {2283 012 _IGKJ1*01 833 1438
206 VH3-23 IGHD5-18*01 (2) >3' IGHJ2*01 {2284 012 _IGKJ1*01 833 1438
207 VH3-23_IGHD5-24*01>1"_IGHJ2*01 2285 012_IGKJ1*01 833 1438
208 VH3-23_IGHD5-24*01>3'IGHJ2*01 2286 012_IGKJ1*01 833 1438
209 VH3-23_IGHD6-6*01>1"'_IGHJ2*01 2287 012_IGKJ1*01 833 1438
210 VH3-23_IGHD6-6*01>2' IGHJ2*01 2288 012_IGKJ1*01 833 1438
211 VH3-23_IGHD6-6*01>3"_IGHJ2*01 2289 012_IGKJ1*01 833 1438
212 VH3-23_IGHD6-6*01>2_IGHJ2*01 2233 012_IGKJ1*01 833 1438
213 VH3-23_IGHD6-13*01>1_IGHJ2*01 2234 012_IGKJ1*01 833 1438
214 VH3-23_IGHD6-13*01>2_IGHJ2*01 2235 012_IGKJ1*01 833 1438
215 VH3-23_IGHD6-19*01>1_IGHJ2*01 2236 012_IGKJ1*01 833 1438
216 VH3-23 IGHD6-19*01>2_IGHJ2*01 2237 012_IGKJ1*01 833 1438
217 VH3-23_IGHD6-25"01>1_IGHJ2*01 2238 012_IGKJ1*01 833 1438
218 VH3-23_IGHD6-25*01>2 IGHJ2*01 2239 012_IGKJ1*01 833 1438
219 VH3-23 IGHD7-27*01>1_IGHJ2*01 2240 012 _IGKJ1*01 833 1438
220 VH3-23 IGHD7-27*01>3_IGHJ2*01 2241 012_IGKJ1*01 833 1438
221 VH3-23_IGHD6-13*01>1"'_IGHJ2*01 2290 012_IGKJ1*01 833 1438
222 VH3-23_IGHD6-13*01>2' IGHJ2*01 2291 012_IGKJ1*01 833 1438
223 VH3-23 IGHD6-13*01>2_IGHJ2*01_B {2292 012_IGKJ1*01 833 1438
224 VH3-23_IGHD6-19*01>1"'_IGHJ2*01 2293 012_IGKJ1*01 833 1438
225 VH3-23 _IGHD6-19*01>2' IGHJ2*01 2294 012_IGKJ1*01 833 1438
226 VH3-23 _IGHD6-19*01>2 _IGHJ2*01_B {2295 012_IGKJ1*01 833 1438
227 VH3-23_IGHD6-25*01>1'_IGHJ2*01 2296 012_IGKJ1*01 833 1438
228 VH3-23_IGHD6-25*01>3' IGHJ2*01 2297 012_IGKJ1*01 833 1438
229 VH3-23_IGHD7-27*01>1"_IGHJ2*01 2298 012_IGKJ1*01 833 1438
230 VH3-23_IGHD7-27*01>2"_IGHJ2*01 2299 012_IGKJ1*01 833 1438
231 VH3-23_IGHD1-1*01>1_IGHJ3*01 2300 012_IGKJ1*01 833 1438
232 VH3-23 IGHD1-1*01>2_1GHJ3*01 2301 012 _IGKJ1*01 833 1438
233 VH3-23_IGHD1-1*01>3_IGHJ3*01 2302 012_IGKJ1*01 833 1438
234 VH3-23_IGHD1-7*01>1_IGHJ3*01 2303 012_IGKJ1*01 833 1438
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235 VH3-23_IGHD1-7*01>3_IGHJ3*01 2304 012_IGKJ1*01 833 1438
236 VH3-23-IGHD1-14*01>1_IGHJ3*01 2305 012_IGKJ1*01 833 1438
237 VH3-23 IGHD1-14*01>3_IGHJ3*01 2306 012_IGKJ1*01 833 1438
238 VH3-23 IGHD1-20*01>1_IGHJ3*01 2307 012_IGKJ1*01 833 1438
239 VH3-23 IGHD1-20*01>3_IGHJ3*01 2308 012 _IGKJ1*01 833 1438
240 VH3-23_IGHD1-26*01>1_IGHJ3*01 2309 012_IGKJ1*01 833 1438
241 VH3-23_IGHD1-26*01>3_IGHJ3*01 2310 012_IGKJ1*01 833 1438
242 VH3-23_IGHD2-2*01>2_IGHJ3*01 2311 012_IGKJ1*01 833 1438
243 VH3-23_IGHD2-2*01>3_IGHJ3*01 2312 012_IGKJ1*01 833 1438
244 VH3-23_IGHD2-8*01>2_IGHJ3*01 2313 012_IGKJ1*01 833 1438
245 VH3-23_IGHD2-8*01>3_IGHJ3*01 2314 012_IGKJ1*01 833 1438
246 VH3-23 IGHD2-15*01>2_IGHJ3*01 2315 012 _IGKJ1*01 833 1438
247 VH3-23 IGHD2-15*01>3_IGHJ3*01 2316 012_IGKJ1*01 833 1438
248 VH3-23 IGHD2-21*01>2_IGHJ3*01 2317 012_IGKJ1*01 833 1438
249 VH3-23 IGHD2-21*01>3_IGHJ3*01 2318 012_IGKJ1*01 833 1438
250 VH3-23_IGHD3-3*01>1_IGHJ3*01 2319 012_IGKJ1*01 833 1438
251 VH3-23_IGHD3-3*01>2_IGHJ3*01 2320 012_IGKJ1*01 833 1438
252 VH3-23_IGHD3-3*01>3_IGHJ3*01 2321 012_IGKJ1*01 833 1438
253 VH3-23_IGHD3-9*01>2_IGHJ3*01 2322 012 _IGKJ1*01 833 1438
254 VH3-23 IGHD3-10*01>2_IGHJ3*01 2323 012_IGKJ1*01 833 1438
255 VH3-23 IGHD3-10*01>3_IGHJ3*01 2324 012_IGKJ1*01 833 1438
256 VH3-23_IGHD3-16*01>2_IGHJ3*01 2325 012_IGKJ1*01 833 1438
257 VH3-23_IGHD3-16*01>3_IGHJ3*01 2326 012_IGKJ1*01 833 1438
258 VH3-23 IGHD3-22*01>2_IGHJ3*01 2327 012_IGKJ1*01 833 1438
259 VH3-23 IGHD3-22*01>3_IGHJ3*01 2328 012 _IGKJ1*01 833 1438
260 VH3-23_IGHD4-4*01 (1) >2_IGHJ3*01 2329 012 _IGKJ1*01 833 1438
261 VH3-23_IGHD4-4*01 (1) >3_IGHJ3*01 2330 012_IGKJ1*01 833 1438
262 VH3-23 IGHD4-11*01 (1) >2 IGHJ3*01 {2331 012_IGKJ1*01 833 1438
263 VH3-23 IGHD4-11*01 (1) >3_IGHJ3*01 {2332 012_IGKJ1*01 833 1438
264 VH3-23 IGHD4-17*01>2_IGHJ3*01 2333 012_IGKJ1*01 833 1438
265 VH3-23 IGHD4-17*01>3_IGHJ3*01 2334 012_IGKJ1*01 833 1438
266 VH3-23 IGHD4-23*01>2_IGHJ3*01 2335 012 _IGKJ1*01 833 1438
267 VH3-23 IGHD4-23*01>3_IGHJ3*01 2336 012_IGKJ1*01 833 1438
268 VH3-23_IGHD5-5*01 (2) >1_IGHJ3*01 2337 012_IGKJ1*01 833 1438
269 VH3-23_IGHD5-5*01 (2) >2_IGHJ3*01 2338 012_IGKJ1*01 833 1438
270 VH3-23_IGHD5-5*01 (2) >3_IGHJ3*01 2339 012_IGKJ1*01 833 1438
271 VH3-23 IGHD5-12*01>1_IGHJ3*01 2340 012_IGKJ1*01 833 1438
272 VH3-23 IGHD5-12*01>3_IGHJ3*01 2341 012_IGKJ1*01 833 1438
273 VH3-23 IGHD5-18*01 (2) >1_IGHJ3*01 {2342 012 _IGKJ1*01 833 1438
274 VH3-23 IGHD5-18*01 (2) >2 IGHJ3*01 {2343 012_IGKJ1*01 833 1438
275 VH3-23 IGHD5-18*01 (2) >3 IGHJ3*01 {2344 012_IGKJ1*01 833 1438
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276 VH3-23 IGHD5-24*01>1_IGHJ3*01 2345 012_IGKJ1*01 833 1438
277 VH3-23 IGHD5-24*01>3_IGHJ3*01 2346 012_IGKJ1*01 833 1438
278 VH3-23_IGHD6-6*01>1_IGHJ3*01 2347 012_IGKJ1*01 833 1438
279 VH3-23_IGHD1-1*01>1"_IGHJ3*01 2357 012_IGKJ1*01 833 1438
280 VH3-23_IGHD1-1*01>2" IGHJ3*01 2358 012 _IGKJ1*01 833 1438
281 VH3-23_IGHD1-1*01>3'_IGHJ3*01 2359 012_IGKJ1*01 833 1438
282 VH3-23_IGHD1-7*01>1"_IGHJ3*01 2360 012_IGKJ1*01 833 1438
283 VH3-23_IGHD1-7*01>3'_IGHJ3*01 2361 012_IGKJ1*01 833 1438
284 VH3-23_IGHD1-14*01>1"_IGHJ3*01 2362 012_IGKJ1*01 833 1438
285 VH3-23_IGHD1-14*01>2"_IGHJ3*01 2363 012_IGKJ1*01 833 1438
286 VH3-23_IGHD1-14*01>3"_IGHJ3*01 2364 012_IGKJ1*01 833 1438
287 VH3-23 IGHD1-20*01>1"_IGHJ3*01 2365 012_IGKJ1*01 833 1438
288 VH3-23_IGHD1-20*01>2" IGHJ3*01 2366 012_IGKJ1*01 833 1438
289 VH3-23_IGHD1-20*01>3"_IGHJ3*01 2367 012_IGKJ1*01 833 1438
290 VH3-23_IGHD1-26*01>1'_IGHJ3*01 2368 012_IGKJ1*01 833 1438
291 VH3-23_IGHD1-26*01>3' IGHJ3*01 2369 012_IGKJ1*01 833 1438
292 VH3-23_IGHD2-2*01>1"_IGHJ3*01 2370 012_IGKJ1*01 833 1438
293 VH3-23_IGHD2-2*01>3"_IGHJ3*01 2371 012_IGKJ1*01 833 1438
294 VH3-23_IGHD2-8*01>1"_IGHJ3*01 2372 012 _IGKJ1*01 833 1438
295 VH3-23_IGHD2-15*01>1"_IGHJ3*01 2373 012_IGKJ1*01 833 1438
296 VH3-23_IGHD2-15*01>3"_IGHJ3*01 2374 012_IGKJ1*01 833 1438
297 VH3-23_IGHD2-21*01>1"_IGHJ3*01 2375 012_IGKJ1*01 833 1438
298 VH3-23_IGHD2-21*01>3"_IGHJ3*01 2376 012_IGKJ1*01 833 1438
299 VH3-23 IGHD3-3*01>1'_IGHJ3*01 2377 012_IGKJ1*01 833 1438
300 VH3-23_IGHD3-3*01>3' IGHJ3*01 2378 012 _IGKJ1*01 833 1438
301 VH3-23_IGHD3-9*01>1"_IGHJ3*01 2379 012 _IGKJ1*01 833 1438
302 VH3-23_IGHD3-9*01>3' IGHJ3*01 2380 012_IGKJ1*01 833 1438
303 VH3-23_IGHD3-10*01>1"_IGHJ3*01 2381 012_IGKJ1*01 833 1438
304 VH3-23_IGHD3-10*01>3"_IGHJ3*01 2382 012_IGKJ1*01 833 1438
305 VH3-23_IGHD3-16*01>1"'_IGHJ3*01 2383 012_IGKJ1*01 833 1438
306 VH3-23_IGHD3-16*01>3' IGHJ3*01 2384 012_IGKJ1*01 833 1438
307 VH3-23 IGHD3-22*01>1"_IGHJ3*01 2385 012 _IGKJ1*01 833 1438
308 VH3-23_IGHD4-4*01 (1) >1'_IGHJ3*01 2386 012_IGKJ1*01 833 1438
309 VH3-23_IGHD4-4*01 (1) >3'_IGHJ3*01 2387 012_IGKJ1*01 833 1438
310 VH3-23 IGHD4-11*01 (1) >1'_IGHJ3*01 {2388 012_IGKJ1*01 833 1438
311 VH3-23 IGHD4-11*01 (1) >3'_IGHJ3*01 {2389 012_IGKJ1*01 833 1438
312 VH3-23_IGHD4-17*01>1"_IGHJ3*01 2390 012_IGKJ1*01 833 1438
313 VH3-23_IGHD4-17*01>3"_IGHJ3*01 2391 012_IGKJ1*01 833 1438
314 VH3-23 IGHD4-23*01>1"_IGHJ3*01 2392 012 _IGKJ1*01 833 1438
315 VH3-23 IGHD4-23*01>3' IGHJ3*01 2393 012_IGKJ1*01 833 1438
316 VH3-23_IGHD5-5*01 (2) >1'_IGHJ3*01 2394 012_IGKJ1*01 833 1438
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317 VH3-23_IGHD5-5*01 (2) >3'_IGHJ3*01 2395 012_IGKJ1*01 833 1438
318 VH3-23_IGHD5-12*01>1"_IGHJ3*01 2396 012_IGKJ1*01 833 1438
319 VH3-23_IGHD5-12*01>3"_IGHJ3*01 2397 012_IGKJ1*01 833 1438
320 VH3-23 IGHD5-18*01 (2)>1'_IGHJ23*01 {2398 012_IGKJ1*01 833 1438
321 VH3-23 IGHD5-18*01 (2) >3' IGHJ3*01 {2399 012 _IGKJ1*01 833 1438
322 VH3-23_IGHD5-24*01>1"_IGHJ3*01 2400 012_IGKJ1*01 833 1438
323 VH3-23_IGHD5-24*01>3" IGHJ3*01 2401 012_IGKJ1*01 833 1438
324 VH3-23_IGHD6-6*01>1'_IGHJ3*01 2402 012_IGKJ1*01 833 1438
325 VH3-23_IGHD6-6*01>2' IGHJ3*01 2403 012_IGKJ1*01 833 1438
326 VH3-23_IGHD6-6*01>3"'_IGHJ3*01 2404 012_IGKJ1*01 833 1438
327 VH3-23_IGHD6-6*01>2_IGHJ3*01 2348 012_IGKJ1*01 833 1438
328 VH3-23_IGHD6-13*01>1_IGHJ3*01 2349 012_IGKJ1*01 833 1438
329 VH3-23_IGHD6-13*01>2_IGHJ3*01 2350 012_IGKJ1*01 833 1438
330 VH3-23_IGHD6-19*01>1_IGHJ3*01 2351 012_IGKJ1*01 833 1438
331 VH3-23_IGHD6-19*01>2_IGHJ3*01 2352 012_IGKJ1*01 833 1438
332 VH3-23_IGHD6-25*01>1_IGHJ3*01 2353 012_IGKJ1*01 833 1438
333 VH3-23_IGHD6-25"01>2_IGHJ3*01 2354 012_IGKJ1*01 833 1438
334 VH3-23 _IGHD7-27*01>1_IGHJ3*01 2355 012_IGKJ1*01 833 1438
335 VH3-23 IGHD7-27*01>3_IGHJ3*01 2356 012_IGKJ1*01 833 1438
336 VH3-23_IGHD6-13*01>1'_IGHJ3*01 2405 012_IGKJ1*01 833 1438
337 VH3-23_IGHD6-13*01>2' IGHJ3*01 2406 012_IGKJ1*01 833 1438
338 VH3-23_IGHD6-13*01>1_IGHJ6*01 2407 012_IGKJ1*01 833 1438
339 VH3-23_IGHD6-19*01>1"'_IGHJ3*01 2408 012_IGKJ1*01 833 1438
340 VH3-23IGHD6-19*01 >2' IGHJ3*01 2409 012_IGKJ1*01 833 1438
341 VH3-23 _IGHD6-19*01>3' IGHJ3*01 2410 012_IGKJ1*01 833 1438
342 VH3-23_IGHD6-25*01>1'_IGHJ3*01 2411 012_IGKJ1*01 833 1438
343 VH3-23_IGHD6-25*01>3' IGHJ3*01 2412 012_IGKJ1*01 833 1438
344 VH3-23_IGHD7-27*01>1"_IGHJ3*01 2413 012_IGKJ1*01 833 1438
345 VH3-23_IGHD7-27*01>2" IGHJ3*01 2414 012_IGKJ1*01 833 1438
346 VH3-23_IGHD1-1*01>1_IGHJ4*01 2415 012_IGKJ1*01 833 1438
347 VH3-23_IGHD1-1*01>2_IGHJ4*01 2416 012_IGKJ1*01 833 1438
348 VH3-23_IGHD1-1*01>3_IGHJ4*01 2417 012 _IGKJ1*01 833 1438
349 VH3-23_IGHD1-7*01>1_IGHJ4*01 2418 012_IGKJ1*01 833 1438
350 VH3-23_IGHD1-7*01>3_IGHJ4*01 2419 012_IGKJ1*01 833 1438
351 VH3-23 IGHD1-14*01>1_IGHJ4*01 2420 012_IGKJ1*01 833 1438
352 VH3-23 IGHD1-14*01>3_IGHJ4*01 2421 012_IGKJ1*01 833 1438
353 VH3-23 IGHD1-20*01>1_IGHJ4*01 2422 012_IGKJ1*01 833 1438
354 VH3-23 IGHD1-20*01>3_IGHJ4*01 2423 012_IGKJ1*01 833 1438
355 VH3-23_IGHD1-26*01>1_IGHJ4*01 2424 012_IGKJ1*01 833 1438
356 VH3-23_IGHD1-26*01>3_IGHJ4*01 2425 012_IGKJ1*01 833 1438
357 VH3-23_IGHD2-2*01>2_IGHJ4*01 2426 012_IGKJ1*01 833 1438
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358 VH3-23_IGHD2-2*01>3_IGHJ4*01 2427 012_IGKJ1*01 833 1438
359 VH3-23_IGHD2-8*01>2_IGHJ4*01 2428 012_IGKJ1*01 833 1438
360 VH3-23_IGHD2-8*01>3_IGHJ4*01 2429 012_IGKJ1*01 833 1438
361 VH3-23 IGHD2-15*01>2_IGHJ4*01 2430 012_IGKJ1*01 833 1438
362 VH3-23 IGHD2-15*01>3_IGHJ4*01 2431 012 _IGKJ1*01 833 1438
363 VH3-23 IGHD2-21*01>2_IGHJ4*01 2432 012_IGKJ1*01 833 1438
364 VH3-23 IGHD2-21*01>3_IGHJ4*01 2433 012_IGKJ1*01 833 1438
365 VH3-23_IGHD3-3*01>1_IGHJ4*01 2434 012_IGKJ1*01 833 1438
366 VH3-23_IGHD3-3*01>2_IGHJ4*01 2435 012_IGKJ1*01 833 1438
367 VH3-23_IGHD3-3*01>3_IGHJ4*01 2436 012_IGKJ1*01 833 1438
368 VH3-23_IGHD3-9*01>2_IGHJ4*01 2437 012_IGKJ1*01 833 1438
369 VH3-23 IGHD3-10*01>2_IGHJ4*01 2438 012 _IGKJ1*01 833 1438
370 VH3-23 IGHD3-10*01>3_IGHJ4*01 2439 012 _IGKJ1*01 833 1438
371 VH3-23_IGHD3-16*01>2_IGHJ4*01 2440 012_IGKJ1*01 833 1438
372 VH3-23_IGHD3-16*01>3_IGHJ4*01 2441 012_IGKJ1*01 833 1438
373 VH3-23 IGHD3-22*01>2_IGHJ4*01 2442 012_IGKJ1*01 833 1438
374 VH3-23 IGHD3-22*01>3_IGHJ4*01 2443 012_IGKJ1*01 833 1438
375 VH3-23_IGHD4-4*01 (1) >2_IGHJ4*01 2444 012_IGKJ1*01 833 1438
376 VH3-23_IGHD4-4*01 (1) >3_IGHJ4*01 2445 012 _IGKJ1*01 833 1438
377 VH3-23 IGHD4-11*01 (1) >2_IGHJ4*01 {2446 012_IGKJ1*01 833 1438
378 VH3-23 IGHD4-11*01 (1) >3_IGHJ4*01 {2447 012_IGKJ1*01 833 1438
379 VH3-23 IGHD4-17*01>2_IGHJ4*01 2448 012_IGKJ1*01 833 1438
380 VH3-23 IGHD4-17*01>3_IGHJ4*01 2449 012_IGKJ1*01 833 1438
381 VH3-23 IGHD4-23*01>2_IGHJ4*01 2450 012_IGKJ1*01 833 1438
382 VH3-23 IGHD4-23*01>3_IGHJ4*01 2451 012 _IGKJ1*01 833 1438
383 VH3-23_IGHD5-5*01 (2) >1_IGHJ4*01 2452 012 _IGKJ1*01 833 1438
384 VH3-23_IGHD5-5*01 (2) >2_IGHJ4*01 2453 012_IGKJ1*01 833 1438
385 VH3-23 IGHD5-5*01 (2) >3 _IGHJ24*01 {2454 012_IGKJ1*01 833 1438
386 VH3-23 IGHD5-12*01>1_IGHJ4*01 2455 012_IGKJ1*01 833 1438
387 VH3-23 IGHD5-12*01>3_IGHJ4*01 2456 012_IGKJ1*01 833 1438
388 VH3-23 IGHD5-18*01 (2) >1_IGHJ4*01 {2457 012_IGKJ1*01 833 1438
389 VH3-23 IGHD25-18*01 (2) >2_IGHJ4*01 {2458 012 _IGKJ1*01 833 1438
390 VH3-23 IGHD5-18*01 (2) >3 IGHJ4*01 {2459 012_IGKJ1*01 833 1438
391 VH3-23 IGHD5-24*01>1_IGHJ4*01 2460 012_IGKJ1*01 833 1438
392 VH3-23 IGHD5-24*01>3_IGHJ4*01 2461 012_IGKJ1*01 833 1438
393 VH3-23_IGHD6-6*01>1_IGHJ4*01 2462 012_IGKJ1*01 833 1438
394 VH3-23_IGHD1-1*01>1"_IGHJ4*01 2472 012_IGKJ1*01 833 1438
395 VH3-23_IGHD1-1*01>2" IGHJ4*01 2473 012_IGKJ1*01 833 1438
396 VH3-23_IGHD1-1*01>3'_IGHJ4*01 2474 012 _IGKJ1*01 833 1438
397 VH3-23_IGHD1-7*01>1"_IGHJ4*01 2475 012_IGKJ1*01 833 1438
398 VH3-23_IGHD1-7*01>3'_IGHJ4*01 2476 012_IGKJ1*01 833 1438
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399 VH3-23_IGHD1-14*01>1"_IGHJ4*01 2477 012_IGKJ1*01 833 1438
400 VH3-23_IGHD1-14*01>2"_IGHJ4*01 2478 012_IGKJ1*01 833 1438
401 VH3-23_IGHD1-14*01>3"_IGHJ4*01 2479 012_IGKJ1*01 833 1438
402 VH3-23_IGHD1-20*01>1"_IGHJ4*01 2480 012_IGKJ1*01 833 1438
403 VH3-23 IGHD1-20*01>2" IGHJ4*01 2481 012 _IGKJ1*01 833 1438
404 VH3-23_IGHD1-20*01>3"_IGHJ4*01 2482 012_IGKJ1*01 833 1438
405 VH3-23_IGHD1-26*01>1'_IGHJ4*01 2483 012_IGKJ1*01 833 1438
406 VH3-23 _IGHD1-26*01>1_IGHJ4*01_B {2484 012_IGKJ1*01 833 1438
407 VH3-23_IGHD2-2*01>1"_IGHJ4*01 2485 012_IGKJ1*01 833 1438
408 VH3-23_IGHD2-2*01>3"_IGHJ4*01 24386 012_IGKJ1*01 833 1438
409 VH3-23_IGHD2-8*01>1"_IGHJ4*01 2487 012_IGKJ1*01 833 1438
410 VH3-23_IGHD2-15*01>1"_IGHJ4*01 2488 012 _IGKJ1*01 833 1438
411 VH3-23_IGHD2-15*01>3"_IGHJ4*01 2489 012 _IGKJ1*01 833 1438
412 VH3-23IGHD2-21*01>1"_IGHJ4*01 2490 012-IGKJ1*01 833 1438
413 VH3-23_IGHD2-21*01>3"_IGHJ4*01 2491 012_IGKJ1*01 833 1438
414 VH3-23_IGHD3-3*01>1"_IGHJ4*01 2492 012_IGKJ1*01 833 1438
415 VH3-23_IGHD3-3*01>3"_IGHJ4*01 2493 012_IGKJ1*01 833 1438
416 VH3_23 IGHD3-9*01>1"_IGHJ4*01 2494 012_IGKJ1*01 833 1438
417 VH3-23_IGHD3-9*01>3'_IGHJ4*01 2495 012 _IGKJ1*01 833 1438
418 VH3-23_IGHD3-10*01>1"_IGHJ4*01 2496 012_IGKJ1*01 833 1438
419 VH3-23 IGHD3-10*01>3"_IGHJ4*01 2497 012_IGKJ1*01 833 1438
420 VH3-23 _IGHD3-16*01>1'_IGHJ4*01 2498 012-IGKJ1*01 833 1438
421 VH3-23_IGHD3-16*01>3' IGHJ4*01 2499 012_IGKJ1*01 833 1438
422 VH3-23_IGHD3-22*01>1"_IGHJ4*01 2500 012_IGKJ1*01 833 1438
423 VH3-23_IGHD4-4*01 (1) >1'_IGHJ4*01 2501 012-IGKJ1*01 833 1438
424 VH3-23_IGHD4-4*01 (1) >3'_IGHJ4*01 2502 012 _IGKJ1*01 833 1438
425 VH3-23 IGHD4-11*01 (1) >1'_IGHJ4*01 {2503 012_IGKJ1*01 833 1438
426 VH3-23 IGHD4-11*01 (1) >3'_IGHJ4*01 {2504 012 IGKJ1*01 833 1438
427 VH3-23_IGHD4-17*01>1"_IGHJ4*01 2505 012_IGKJ1*01 833 1438
428 VH3-23_IGHD4-17*01>3"_IGHJ4*01 2506 012_IGKJ1*01 833 1438
429 VH3-23_IGHD4-23*01>1"_IGHJ4*01 2507 012-IGKJ1*01 833 1438
430 VH3-23_IGHD4-23*01>3" IGHJ4*01 2508 012 _IGKJ1*01 833 1438
431 VH3-23_IGHD5-5*01 (2) >1'_IGHJ4*01 2509 012_IGKJ1*01 833 1438
432 VH3-23_IGHD5-5*01 (2) >3'-IGHJ4*01 2510 012_IGKJ1*01 833 1438
433 VH3-23_IGHDS-12*01>1"_IGHJ4*01 2511 012_IGKJ1*01 833 1438
434 VH3-23_IGHD5-12*01>3"_IGHJ4*01 2512 012_IGKJ1*01 833 1438
435 VH3-23 _IGHD5-18*01 (2) >1'_IGHJ4*01 {2513 012_IGKJ1*01 833 1438
436 VH3-23_IGHD5-18"01 (2) >3' IGHJ4*01 {2514 012_IGKJ1*01 833 1438
437 VH3-23_IGHD5-24*01>1"_IGHJ4*01 2515 012 _IGKJ1*01 833 1438
438 VH3-23_IGHD5-24*01>3" IGHJ4*01 2516 012_IGKJ1*01 833 1438
439 VH3-23_IGHD6-6*01>1'_IGHJ4*01 2517 02 _IGKJ1*01 833 1438
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440 VH3-23_IGHD6-6*01>2' IGHJ4*01 2518 012_IGKJ1*01 833 1438
441 VH3-23_IGHD6-6*01>3"' IGHJ4*01 2519 012_IGKJ1*01 833 1438
442 VH3-23_IGHD6-6*01>2_IGHJ4*01 2463 012_IGKJ1*01 833 1438
443 VH3-23_IGHD6-13*01>1_IGHJ4*01 2464 012_IGKJ1*01 833 1438
444 VH3-23_IGHD6-13*01>2_IGHJ4*01 2465 012_IGKJ1*01 833 1438
445 VH3-23_IGHD6-19*01>1_IGHJ4*01 2466 012_IGKJ1*01 833 1438
446 VH3-23_IGHD6-19*01>2_IGHJ4*01 2467 012_IGKJ1*01 833 1438
447 VH3-23_IGHD6-25*01>1_IGHJ4*01 2468 012_IGKJ1*01 833 1438
448 VH3-23_IGHD6-25*01>2_IGHJ4*01 2469 012_IGKJ1*01 833 1438
449 VH3-23 IGHD7-27*01>1_IGHJ4*01 2470 012_IGKJ1*01 833 1438
450 VH3-23 IGHD7-27*01>3_IGHJ4*01 2471 012-IGKJ1*01 833 1438
451 VH3-23 _IGHD6-13*01>1'_IGHJ4*01 2520 012_IGKJ1*01 833 1438
452 VH3-23_IGHD6-13*01>2' IGHJ4*01 2521 012_IGKJ1*01 833 1438
453 VH3-23_IGHD6-13*01>2_IGHJ4*01_B {2522 012_IGKJ1*01 833 1438
454 VH3-23_IGHD6-19*01>1'_IGHJ4*01 2523 012_IGKJ1*01 833 1438
455 VH3-23_IGHD6-19*01>2' IGHJ4*01 2524 012_IGKJ1*01 833 1438
456 VH3-23 IGHD6-19*01>2_IGHJ4*01_B {2525 012_IGKJ1*01 833 1438
457 VH3-23 _IGHD6-25*01>1'_IGHJ4*01 2526 012_IGKJ1*01 833 1438
458 VH3-23_IGHD6-25*01>3' IGHJ4*01 2527 012_IGKJ1*01 833 1438
459 VH3-23 IGHD7-27*01>1"_IGHJ4*01 2528 012_IGKJ1*01 833 1438
460 VH3-23_IGHD7-27*01>2" IGHJ4*01 2529 012_IGKJ1*01 833 1438
461 VH3-23_IGHD1-1*01>1_IGHJ5*01 2530 012_IGKJIF01 833 1438
462 VH3-23_IGHD1-1*01>2_IGHJ5*01 2531 012_IGKJ1*01 833 1438
463 VH3-23_1GHD1-1*01>3_IGHJ5*01 2532 012_IGKJ1*01 833 1438
464 VH3-23 IGHD1-7*01>1_IGHJ5*01 2533 012 _IGKJ1*01 833 1438
465 VH3-23_IGHD1-7*01>3_IGHJ5*01 2534 012 _IGKJ1*01 833 1438
466 VH3-23 IGHD1-14*01 >1_IGHJ5*01 2535 012_IGKJ1*01 833 1438
467 VH3-23 IGHD1-14*01>3_IGHJ5*01 2536 012_IGKJ1*01 833 1438
468 VH3-23 IGHD1-20*01>1_IGHJ5*01 2537 012_IGKJ1*01 833 1438
469 VH3-23 IGHD1-20*01>3_IGHJ5*01 2538 012_IGKJ1*01 833 1438
470 VH3-23_IGHD1-26*01>1_IGHJ5*01 2539 012_IGKJ1*01 833 1438
471 VH3-23_IGHD1-26*01>3_IGHJ5*01 2540 012_IGKJ1*01 833 1438
472 VH3-23_IGHD2-2*01>2_IGHJ5*01 2541 012_IGKJ1*01 833 1438
473 VH3-23_IGHD2-2*01>3_IGHJ5*01 2542 012_IGKJ1*01 833 1438
474 VH3-23_IGHD2-8*01>2_IGHJ5*01 2543 012_IGKJ1*01 833 1438
475 VH3-23_IGHD2-8*01>3_IGHJ5*01 2544 012_IGKJ1*01 833 1438
476 VH3-23 IGHD2-15*01>2_IGHJ5*01 2545 012_IGKJ1*01 833 1438
477 VH3-23 IGHD2-15*01>3_IGHJ5*01 2546 012_IGKJ1*01 833 1438
478 VH3-23 IGHD2-21 01 >2 1GHJ5*01 2547 012_IGKJ1*01 833 1438
479 VH3-23 IGHD2-21*01>3_IGHJ5*01 2548 012_IGKJ1*01 833 1438
480 VH3-23_IGHD3-3*01>1_IGHJ5*01 2549 012_IGKJ1*01 833 1438
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481 VH3-23_IGHD3-3*01>2_IGHJ5*01 2550 012_IGKJ1*01 833 1438
482 VH3-23_IGHD3-3*01>3_IGHJ5*01 2551 012-IGKJ1*01 833 1438
483 VH3-23_IGHD3-9*01>2_IGHJ5*01 2552 012-IGKJ1*01 833 1438
484 VH3-23 IGHD3-10*01>2_IGHJ5*01 2553 012_IGKJ1*01 833 1438
485 VH3-23 IGHD3-10*01>3_IGHJ5*01 2554 012 _IGKJ1*01 833 1438
486 VH3-23_IGHD3-16*01>2_IGHJ5*01 2555 012_IGKJ1*01 833 1438
487 VH3-23_IGHD3-16*01>3_IGHJ5*01 2556 012-IGKJ1*01 833 1438
488 VH3-23 IGHD3-22*01>2_IGHJ5*01 2557 012_IGKJ1*01 833 1438
489 VH3-23 IGHD3-22*01>3_IGHJ5*01 2558 012_IGKJ1*01 833 1438
490 VH3-23_IGHD4-4*01 (1) >2_IGHJ5*01 2559 012_IGKJ1*01 833 1438
491 VH3-23_IGHD4-4*01 (1) >3_IGHJ5*01 2560 012_IGKJ1*01 833 1438
492 VH3-23 IGHD4-11*01 (1) >2_IGHJ5*01 {2561 012_IGKJ1*01 833 1438
493 VH3-23 IGHD4-11*01 (1) >3_IGHJ5*01 {2562 012_IGKJ1*01 833 1438
494 VH3-23 IGHD4-17*01>2_IGHJ5*01 2563 012_IGKJ1*01 833 1438
495 VH3-23 IGHD4-17*01>3_IGHJ5*01 2564 012_IGKJ1*01 833 1438
496 VH3-23 IGHD4-23*01>2_IGHJ5*01 2565 012_IGKJ1*01 833 1438
497 VH3-23 IGHD4-23*01>3_IGHJ5*01 2566 012_IGKJ1*01 833 1438
498 VH3-23_IGHD5-5*01 (2) >1_IGHJ5*01 2567 012_IGKJ1*01 833 1438
499 VH3-23_IGHD5-5*01 (2) >2_IGHJ25*01 {2568 012_IGKJ1*01 833 1438
500 VH3-23_IGHD5-5*01 (2) >3_IGHJ5*01 22569 012_IGKJ1*01 833 1438
501 VH3-23 IGHD5-12*01>1_IGHJ5*01 2570 012_IGKJ1*01 833 1438
502 VH3-23 IGHD5-12*01>3_IGHJ5*01 2571 012_IGKJ1*01 833 1438
503 VH3-23 IGHD5-18*01 (2) >1_IGHJ25*01 {2572 012_IGKJ1*01 833 1438
504 VH3-23 IGHD5-18*01 (2) >2-IGHJ5*01 {2573 012_IGKJ1*01 833 1438
505 VH3-23-IGHD5-18*01 (2) >3-IGHJ5*01 2574 012 _IGKJ1*01 833 1438
506 VH3-23 IGHD5-24*01>1_IGHJ5*01 2575 012 _IGKJ1*01 833 1438
507 VH3-23 IGHD5-24*01>3_IGHJ5*01 2576 012_IGKJ1*01 833 1438
508 VH3-23_IGHD6-6*01>1_IGHJ5*01 2577 012_IGKJ1*01 833 1438
509 VH3-23_IGHD1-1*01>1"_IGHJ5*01 2587 012_IGKJ1*01 833 1438
510 VH3-23_IGHD1-1*01>2" IGHJ5*01 2588 012_IGKJ1*01 833 1438
511 VH3-23_IGHD1-1*01>3"_IGHJ5*01 2589 012_IGKJ1*01 833 1438
512 VH3-23_IGHD1-7*01>1"_IGHJ5*01 2590 012 _IGKJ1*01 833 1438
513 VH3-23 IGHD-1-7*01>3'_IGHJ5*01 2591 012_IGKJ1*01 833 1438
514 VH3-23 IGHD1-14*01>1"_IGHJ5*01 2592 012_IGKJ1*01 833 1438
515 VH3-23 IGHD1-14*01>2" IGHJ5*01 2593 012_IGKJ1*01 833 1438
516 VH3-23_IGHD1-14*01>3"_IGHJ5*01 2594 012_IGKJ1*01 833 1438
517 VH3-23_IGHD1-20*01>1"_IGHJ5*01 2595 012_IGKJ1*01 833 1438
518 VH3-23_IGHD1-20*01>2"_IGHJ5*01 2596 012_IGKJ1*01 833 1438
519 VH3-23 IGHD1-20*01>3" IGHJ5*01 2597 012 _IGKJ1*01 833 1438
520 VH3-23_IGHD1-26*01>1'_IGHJ5*01 2598 012_IGKJ1*01 833 1438
521 VH3-23_IGHD1-26*01>3' IGHJ5*01 2599 012_IGKJ1*01 833 1438
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522 VH3-23_IGHD2-2*01>1"_IGHJ5*01 2600 012_IGKJ1*01 833 1438
523 VH3-23_IGHD2-2*01>3' IGHJ5*01 2601 012_IGKJ1*01 833 1438
524 VH3-23_IGHD2-8*01>1"_IGHJ5*01 2602 012_ICKJ1*01 833 1438
525 VH3-23_IGHD2-15*01>1"_IGHJ5*01 2603 012_IGKJ1*01 833 1438
526 VH3-23IGHD2-15*01>3'_IGHJ5*01 2604 012_IGKJ1*01 833 1438
527 VH3-23 IGHD2-21*01>1 '_IGHJ5*01 2605 012_IGKJ1*01 833 1438
528 VH3-23_IGHD2-21*01>3"_IGHJ5*01 2606 012_IGKJ1*01 833 1438
529 VH3-23_IGHD3-3*01>1"_IGHJ5*01 2607 012_IGKJ1*01 833 1438
530 VH3-23_IGHD3-3*01>3"_IGHJ5*01 2608 012_IGKJ1*01 833 1438
531 VH3-23_IGHD3-9*01>1"'_IGHJ5*01 2609 012_IGKJ1*01 833 1438
532 VH3-23_IGHD3-9*01>3' IGHJ5*01 2610 012_IGKJ1*01 833 1438
533 VH3-23 IGHD3-10*01>1"_IGHJ5*01 2611 012_IGKJ1*01 833 1438
534 VH3-23_IGHD3-10*01>3"_IGHJ5*01 2612 012_IGKJ1*01 833 1438
535 VH3-23IGHD3-16*01>1"'_IGHJ5*01 2613 012_IGKJ1*01 833 1438
536 VH3-23_IGHD3-16*01>3' IGHJ5*01 2614 012_IGKJ1*01 833 1438
537 VH3-23_IGHD3-22*01>1"_IGHJ5*01 2615 012_IGKJ1*01 833 1438
538 VH3-23 IGHD4-4*01 (1) >1'_IGHJ5*01 2616 012_IGKJ1*01 833 1438
539 VH3-23_IGHD4-4*01 (1) >3-IGHJ5*01 2617 012_IGKJ1*01 833 1438
540 VH3-23 IGHD4-11*01 (1)>1'_IGHJ5*01 {2618 012_IGKJ1*01 833 1438
541 VH3-23_IGHD4-11*01 (1) >31-IGHJ5*01 {2619 012_IGKJ1*01 833 1438
542 VH3-23_IGHD4-17*01>1"_IGHJ5*01 2620 012_IGKJ1*01 833 1438
543 VH3-23_IGHD4-17*01>3"_IGHJ5*01 2621 012_IGKJ1*01 833 1438
544 VH3-23_IGHD4-23*01>1"_IGHJ5*01 2622 012_IGKJ1*01 833 1438
545 VH3-23 IGHD4-23*01>3" IGHJ5*01 2623 012_IGKJ1*01 833 1438
546 VH3-23_IGHD5-5*01 (2) >1'_IGHJ5*01 2624 012_IGKJ1*01 833 1438
547 VH3-23_IGHD5-5*01 (2) >3'_IGHJ5*01 2625 012_IGKJ1*01 833 1438
548 VH3-23_IGHD5-12*01>1"_IGHJ5*01 2626 012_IGKJ1*01 833 1438
549 VH3-23_IGHD5-12*01>3"_IGHJ5*01 2627 012_IGKJ1*01 833 1438
550 VH3-23_IGHD5-18*01 (2)>1'_IGHJ25*01 {2628 012_IGKJ1*01 833 1438
551 VH3-23_IGHD5-18*01 (2) >3' IGHJ5*01 {2629 012_IGKJ1*01 833 1438
552 VH3-23 IGHD5-24*01>1"_IGHJ5*01 2630 012_IGKJ1*01 833 1438
553 VH3-23_IGHD5-24*01>3" IGHJ5*01 2631 012_IGKJ1*01 833 1438
554 VH3-23_IGHD6-6*01>1'_IGHJ5*01 2632 012_IGKJ1*01 833 1438
555 VH3-23_IGHD6-6*01>2"-IGHJ5*01 2633 012_IGKJ1*01 833 1438
556 VH3-23_IGHD6-6*01>3"' IGHJ5*01 2634 012_IGKJ1*01 833 1438
557 VH3-23_IGHD6-6*01>2_IGHJ5*01 2578 012_IGKJ1*01 833 1438
558 VH3-23 IGHD6-13*01>1_IGHJ5*01 2579 012_IGKJ1*01 833 1438
559 VH3-23_IGHD6-13*01>2_IGHJ5*01 2580 012_IGKJ1*01 833 1438
560 VH3-23_IGHD6-19*01>1_IGHJ5*01 2581 012_IGKJ1*01 833 1438
561 VH3-23 IGHD6-19*01>2_IGHJ5*01 2582 012_IGKJ1*01 833 1438
562 VH3-23 IGHD6-25*01>1_IGHJ5*01 2583 012_1GKJ1*01 833 1438
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563 VH3-23 IGHD6-25*01>2_IGHJ5*01 2584 012_IGKJ1*01 833 1438
564 VH3-23 IGHD7-27*01>1_IGHJ5*01 2585 012_IGKJ1*01 833 1438
565 VH3-23 IGHD7-27*01>3_IGHJ5*01 2586 012_IGKJ1*01 833 1438
566 VH3-23_IGHD6-13*01>1"_IGHJ5*01 2635 012_IGKJ1*01 833 1438
567 VH3-23_IGHD6-13*01>2"-IGHJ5*01 2636 012_IGKJ1*01 833 1438
568 VH3-23_IGHD6-13*01>3' IGHJ5*01 2637 012_IGKJ1*01 833 1438
569 VH3-23_IGHD6-19*01>1'_IGHJ5*01 2638 012_IGKJ1*01 833 1438
570 VH3-23_IGHD6-19*01>2' IGHJ5*01 2639 012_IGKJ1*01 833 1438
571 VH3-23_IGHD6-19*01>2_IGHJ5*01_B {2640 012_IGKJ1*01 833 1438
572 VH3-23_IGHD6-25*01>1"'_IGHJ5*01 2641 012_IGKJ1*01 833 1438
573 VH3-23_IGHD6-25*01>3' IGHJ5*01 2642 012_IGKJ1*01 833 1438
574 VH3-23 IGHD7-27*01>1"_IGHJ5*01 2643 012_IGKJ1*01 833 1438
575 VH3-23_IGHD7-27*01>2' IGHJ5*01 2644 012_IGKJ1*01 833 1438
576 VH3-23_IGHD1-1*01>1_IGHJ6*01 2645 012_IGKJ1*01 833 1438
577 VH3-23_IGHD1-1*01>2_IGHJ6*01 2646 012_IGKJ1*01 833 1438
578 VH3-23_IGHD1-1*01>3_IGHJ6*01 2647 012_IGKJ1*01 833 1438
579 VH3-23_IGHD1-7*01>1_IGHJ6*01 2648 012_IGKJ*01 833 1438
580 VH3-23_IGHD1-7*01>3_IGHJ6*01 2649 012_IGKJ1*01 833 1438
581 VH3-23 IGHD1-14*01>1_IGHJ6*01 2650 012_IGKJ1*01 833 1438
582 VH3-23 IGHD1-14*01>3_IGHJ6*01 2651 012_IGKJ1*01 833 1438
583 VH3-23 IGHD1-20*01>1_IGHJ6*01 2652 012_IGKJ1*01 833 1438
584 VH3-23 IGHD1-20*01>3_IGHJ6*01 2653 012_IGKJ1*01 833 1438
585 VH3-23_IGHD1-26*01>1_IGHJ6*01 2654 012_IGKJ1*01 833 1438
586 VH3-23_IGHD1-26*01>3_IGHJ6*01 2655 012_IGKJ1*01 833 1438
587 VH3-23_IGHD2-2*01>2_IGHJ6*01 2656 012_IGKJ1*01 833 1438
588 VH3-23_IGHD2-2*01>3_IGHJ6*01 2657 012_IGKJ1*01 833 1438
589 VH3-23_IGHD2-8*01>2_IGHJ6*01 2658 012_IGKJ1*01 833 1438
590 VH3-23_IGHD2-8*01>3_IGHJ6*01 2659 012_IGKJ1*01 833 1438
591 VH3-23 IGHD2-15*01>2_IGHJ6*01 2660 012_IGKJ1*01 833 1438
592 VH3-23 IGHD2-15*01>3_IGHJ6*01 2661 012_IGKJ1*01 833 1438
593 VH3-23 IGHD2-21*01>2_IGHJ6*01 2662 012_IGKJ1*01 833 1438
594 VH3-23 IGHD2-21*01>3_IGHJ6*01 2663 012_IGKJ1*01 833 1438
595 VH3-23_IGHD3-3*01>1_IGHJ6*01 2664 012_IGKJ1*01 833 1438
596 VH3-23_IGHD3-3*01>2_IGHJ6*01 2665 012_IGKJ1*01 833 1438
597 VH3-23_IGHD3-3*01>3_IGHJ6*01 2666 012_IGKJ1*01 833 1438
598 VH3-23_IGHD3-9*01>2_IGHJ6*01 2667 012_IGKJ1*01 833 1438
599 VH3-23 IGHD3-10*01>2_IGHJ6*01 2668 012_IGKJ1*01 833 1438
600 VH3-23 IGHD3-10*01>3_IGHJ6*01 2669 012_IGKJ1*01 833 1438
601 VH3-23_IGHD3-16*01>2_IGHJ6*01 2670 012_IGKJ1*01 833 1438
602 VH3-23_IGHD3-16*01>3_IGHJ6*01 2671 012_IGKJ1*01 833 1438
603 VH3-23 IGHD3-22*01>2_IGHJ6*01 2672 012_IGKJ1*01 833 1438
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604 VH3-23 IGHD3-22*01>3_IGHJ6*01 2673 012_IGKJ1*01 833 1438
605 VH3-23_IGHD4-4*01 (1) >2_IGHJ6*01 2674 012_IGKJ1*01 833 1438
606 VH3-23_IGHD4-4*01 (1) >3_IGHJ6*01 2675 012_IGKJ1*01 833 1438
607 VH3-23_IGHD4-11*01 (1) >2_IGHJ6*01 {2676 012_IGKJ1*01 833 1438
608 VH3-23 IGHD4-11*01 (1) >3-IGHJ6*01 {2677 012_IGKJ1*01 833 1438
609 VH3-23 IGHD4-17*01>2_IGHJ6*01 2678 012_IGKJ1*01 833 1438
610 VH3-23 IGHD4-17*01>3_IGHJ6*01 2679 012_IGKJ1*01 833 1438
611 VH3-23 IGHD4-23*01>2_IGHJ6*01 2680 012_IGKJ1*01 833 1438
612 VH3-23 IGHD4-23*01>3_IGHJ6*01 2681 012_IGKJ1*01 833 1438
613 VH3-23_IGHD5-5*01 (2) >1_IGHJ6*01 2682 012_IGKJ1*01 833 1438
614 VH3-23_IGHD5-5*01 (2) >2_IGHJ6*01 2683 012_IGKJ1*01 833 1438
615 VH3-23_IGHD5-5*01 (2) >3_IGHJ6*01 2684 012_IGKJ1*01 833 1438
616 VH3-23 IGHD5-12*01>1_IGHJ6*01 2685 012_IGKJ1*01 833 1438
617 VH3-23 IGHD5-12*01>3_IGHJ6*01 2686 012_IGKJ1*01 833 1438
618 VH3-23_IGHD5-18*01 (2) >1_IGHJ6*01 {2687 012_IGKJ1*01 833 1438
619 VH3-23 IGHD5-18*01 (2) >2_IGHV6*01 {2688 012_IGKJ1*01 833 1438
620 VH3-23_IGHD5-18"01 (2) >3 _IGHJ6*01 {2689 012_IGKJ1*01 833 1438
621 VH3-23 _IGHD5-24*01>1_IGHJ6*01 2690 012_IGKJ1*01 833 1438
622 VH3-23 IGHD5-24*01>3_IGHJ6*01 2691 012_IGKJ1*01 833 1438
623 VH3-23_IGHD6-6*01>1_IGHJ6*01 2692 012_IGKJ1*01 833 1438
624 VH3-23_IGHD6-6*01>2_IGHJ6*01 2693 012_IGKJ1*01 833 1438
625 VH3-23_IGHD5-12*01>3"_IGHJ6*01 2742 012_IGKJ1*01 833 1438
626 VH3-23_IGHD5-18*01(2)>1'_IGHJ6*01 2743 012_IGKJ1*01 833 1438
627 VH3-23 IGHD5-18*01 (2)>3' IGHJ6*01 ;2744 012_IGKJ1*01 833 1438
628 VH3-23 IGHD5-24*01>1"_IGHJ6*01 2745 012_IGKJ1*01 833 1438
629 VH3-23_IGHD5-24*01>3" IGHJ6*01 2746 012_IGKJ1*01 833 1438
630 VH3-23_IGHD6-6*01>1'_1GHJ6*01 2747 012_IGKJ1*01 833 1438
631 VH3-23_IGHD6-6*01>2' IGHJ6*01 2748 012_IGKJ1*01 833 1438
632 VH3-23_IGHD6-6*01>3"' IGHJ6*01 2749 012_IGKJ1*01 833 1438
633 VH3-23_IGHD1-1*01>1"_IGHJ6*01 2702 012_IGKJ1*01 833 1438
634 VH3-23_IGHD1-1*01>2'_IGHJ6*01 2703 012_IGKJ1*01 833 1438
635 VH3-23_IGHD1-1*01>3'_IGHJ6*01 2704 012_IGKJ1*01 833 1438
636 VH3-23_IGHD1-7*01>1"_IGHJ6*01 2705 012_IGKJ1*01 833 1438
637 VH3-23_IGHD1-7*01>3'_IGHJ6*01 2706 012_IGKJ1*01 833 1438
638 VH3-23 IGHD1-14*01>1"_IGHJ6*01 2707 012_IGKJ1*01 833 1438
639 VH3-23_IGHD1-14*01>2"_IGHJ6*01 2708 012_IGKJ1*01 833 1438
640 VH3-23_IGHD1-14*01>3"_IGHJ6*01 2709 012_IGKJ1*01 833 1438
641 VH3-23_IGHD1-20*01>1"_IGHJ6*01 2710 012_IGKJ1*01 833 1438
642 VH3-23 IGHD1-20*01 >2' IGHJ6*01 2711 012_IGKJ1*01 833 1438
643 VH3-23_IGHD1-20*01>3"' IGHJ6*01 2712 012_IGKJ1*01 833 1438
644 VH3-23_IGHD1-26*01 >1'_IGHJ6*01 2713 012_IGKJ1*01 833 1438
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645 VH3-23 _IGHD1-26*01>1_IGHJ6*01_B {2714 012_IGKJ1*01 833 1438
646 VH3-23_IGHD2-2*01>2_IGHJ6*01_B 2715 012_IGKJ1*01 833 1438
647 VH3-23_IGHD2-2*01>3' IGHJ6*01 2716 012_IGKJ1*01 833 1438
648 VH3-23_IGHD2-8*01>1"'_IGHJ6*01 2717 012_IGKJ1*01 833 1438
649 VH3-23 IGHD2-15*01>1"_IGHJ6*01 2718 012_IGKJ1*01 833 1438
650 VH3-23IGHD2-15*01 >3' IGHJ6*01 2719 012_IGKJ1*01 833 1438
651 VH3-23_IGHD2-21*01>1"_IGHJ6*01 2720 012_IGKJ1*01 833 1438
652 VH3 -23_IGHD2-21*01>3'_IGHJ6*01 2721 012_IGKJ1*01 833 1438
653 VH3-23_IGHD3-3*01>1"_IGHJ6*01 2722 012_IGKJ1*01 833 1438
654 VH3-23_IGHD3-3*01>3"_IGHJ6*01 2723 012_IGKJ1*01 833 1438
655 VH3-23 IGHD3-9*01>1"_IGHJ6*01 2724 012_IGKJ1*01 833 1438
656 VH3-23 IGHD3-9*01>3'_IGHJ6*01 2725 012_IGKJ1*01 833 1438
657 VH3-23_IGHD3-10*01>1"_IGHJ6*01 2726 012_IGKJ1*01 833 1438
658 VH3-23 IGHD3-10*01>3'_IGHJ6*01 2727 012_IGKJ1*01 833 1438
659 VH3-23 IGHD3-16*01>1"_IGHJ6*01 2728 012_IGKJ1*01 833 1438
660 VH3-23 IGHD3-16*01>3' IGHJ6*01 2729 012_IGKJ1*01 833 1438
661 VH3-23 IGHD3-22*01>1"'_IGHJ6*01 2730 012_IGKJ1*01 833 1438
662 VH3-23_IGHD4-4*01 (1) >1'_IGHJ6*01 2731 012_IGKJ1*01 833 1438
663 VH3-23-IGHD4-4*01 (1) >3'_IGHJ6*01 2732 012_IGKJ1*01 833 1438
664 VH3-23 IGHD4-11*01 (1) >1'_IGHJ6*01 {2733 012_IGKJ1*01 833 1438
665 VH3-23 IGHD4-11*01 (1) >3'_IGHJ6*01 {2734 012_IGKJ1*01 833 1438
666 VH3-23_IGHD4-17*01>1"_IGHJ6*01 2735 012_IGKJ1*01 833 1438
667 VH3-23_IGHD4-17*01>3"_IGHJ6*01 2736 012_IGKJ1*01 833 1438
668 VH3-23_IGHD4-23*01>1"_IGHJ6*01 2737 012_IGKJ1*01 833 1438
669 VH3-23 IGHD4-23*01>3" IGHJ6*01 2738 012_IGKJ1*01 833 1438
670 VH3-23_IGHD5-5*01 (2) >1'_IGHJ6*01 2739 012_IGKJ1*01 833 1438
671 VH3-23_IGHD5-5*01 (2) >31_IGHJ6*01 {2740 012_IGKJ1*01 833 1438
672 VH3-23_IGHD5-12*01>1"_IGHJ6*01 2741 012_IGKJ1*01 833 1438
673 VH3-23_IGHD5-12*01>3"_IGHJ6*01 2742 012_IGKJ1*01 833 1438
674 VH3-23_IGHD5-18*01 (2)>1'_IGHJ26*01 {2743 012_IGKJ1*01 833 1438
675 VH3-23_IGHD5-18"01 (2) >31_IGHJ6*01 {2744 012_IGKJ1*01 833 1438
676 VH3-23 IGHD5-24*01>1"_IGHJ6*01 2745 012_IGKJ1*01 833 1438
677 VH3-23 IGHD5-24*01>3" IGHJ6*01 2746 012_IGKJ1*01 833 1438
678 VH3-23_IGHD6-6*01>1'_IGHJ6*01 2747 012_IGKJ1*01 833 1438
679 VH3-23_IGHD6-6*01>2' IGHJ6*01 2748 012_IGKJ1*01 833 1438
680 VH3-23_IGHD6-6*01>3"' IGHJ6*01 2749 012_IGKJ1*01 833 1438
681 VH3-23_IGHD6-13*01>1"_IGHJ6*01 2750 012_IGKJ1*01 833 1438
682 VH3-23_IGHD6-13*01>2"_IGHJ6*01 2751 012_IGKJ1*01 833 1438
683 VH3-23_IGHD6-13*01>3' IGHJ6*01 2752 012_IGKJ1*01 833 1438
684 VH3-23_IGHD6-19*01>1'_IGHJ6*01 2753 012_IGKJ1*01 833 1438
685 VH3-23_IGHD6-19*01>2" IGHJ6*01 2754 012_IGKJ1*01 833 1438
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686 VH3-23_IGHD6-19*01>3" IGHJ6*01 2755 012_IGKJ1*01 833 1438
687 VH3-23_IGHD6-25*01>1"_IGHJ6*01 2756 012_IGKJ1*01 833 1438
688 VH3-23_IGHD6-25*01>3" IGHJ6*01 2757 012_IGKJ1*01 833 1438
689 VH3-23_IGHD7-27*01>1"_IGHJ6*01 2758 012_IGKJ1*01 833 1438
690 VH3-23 IGHD7-27*01>2" IGHJ6*01 2759 012_IGKJ1*01 833 1438
691 VH3-23_IGHD1-1*01>1_IGHJ1*01 2070 012_IGKJ1*01 834 1439
692 VH3-23_IGHD1-1*01>2_IGHJ1*01 2071 018_IGKJ1*01 834 1439
693 VH3-23_IGHD1-1*01>3_IGHJ1*01 2072 018_IGKJ1*01 834 1439
694 VH3-23_IGHD1-7*01>1_IGHJ1*01 2073 018_IGKJ1*01 834 1439
695 VH3-23 IGHD1-7*01>3_IGHJ1*01 2074 018_IGKJ1*01 834 1439
696 VH3-23 IGHD1-14*01>1_IGHJ1*01 2075 018_IGKJ1*01 834 1439
697 VH3-23 IGHD1-14*01>3_IGHJ1*01 2076 018-IGKJIF01 834 1439
698 VH3 -23IGHD1 -20*01>1_IGHJ1*01 2077 018_IGKJ1*01 834 1439
699 VH3-23 IGHD1-20*01>3_IGHJ1*01 2078 018_IGKJI*01 834 1439
700 VH3-23 IGHD 1-26*01>1_IGHJ1*01 2079 018 _IGKJ1*01 834 1439
701 VH3-23 IGHD1-26*01>3_IGHJ1*01 2080 018 _IGKJ1*01 834 1439
702 VH3-23_IGHD2-2*01>2_IGHJ1*01 2081 018_IGKJ1*01 834 1439
703 VH3-23_IGHD2-2*01>3_IGHJ1*01 2082 018_IGKJ1*01 834 1439
704 VH3-23_IGHD2-8*01>2_IGHJ1*01 2083 018_IGKJ1*01 834 1439
705 VH3-23 IGHD2-8*01>3_IGHJ1*01 2084 018_IGKJ1*01 834 1439
706 VH3 -2 3IGHD2-15*01>2_IGHJ1*01 2085 018_IGKJ1*01 834 1439
707 VH3-23 IGHD2-15*01>3_IGHJ1*01 2086 018-IGKJ1*01 834 1439
708 VH3 -2 3IGHD2-21*01>2_IGHJ1*01 2087 018_IGKJ1*01 834 1439
709 VH3-23 IGHD2-21*01>3_IGHJ1*01 2088 018_IGKJ1*01 834 1439
710 VH3-23 IGHD3-3*01>1_IGHJ1*01 2089 018_IGKJ1*01 834 1439
711 VH3-23_IGHD3-3*01>2_IGHJ1*01 2090 018_IGKJ1*01 834 1439
712 VH3-23_IGHD3-3*01>3_IGHJ1*01 2091 018_IGKJ1*01 834 1439
713 VH3-23_IGHD3-9*01>2_IGHJ1*01 2092 018_IGKJ1*01 834 1439
714 VH3-23 IGHD3-10*01>2_IGHJ1*01 2093 018_IGKJ1*01 834 1439
715 VH3-23 IGHD3-10*01>3_IGHJ1*01 2094 018_IGKJ1*01 834 1439
716 VH3-23_IGHD3-16"01>2_IGHJ1*01 2095 018 _IGKJ1*01 834 1439
717 VH3-23 _IGHD3-16*01>3_IGHJ1*01 2096 018 _IGKJ1*01 834 1439
718 VH3-23 IGHD3-22*01>2_IGHJ1*01 2097 018_IGKJ1*01 834 1439
719 VH3-23 IGHD3-22*01>3_IGHJ1*01 2098 018_IGKJ1*01 834 1439
720 VH3-23_IGHD4-4*01 (1) >2_IGHJ1*01 2099 018_IGKJ1*01 834 1439
721 VH3-23_IGHD4-4*01 (1) >3_IGHJ1*01 2100 018_IGKJ1*01 834 1439
722 VH3-23_IGHD4-11*01 (1)>2_IGHJ1*01 {2101 018_IGKJ1*01 834 1439
723 VH3-23 IGHD4-11*01 (1)>3_IGHJ1*01 {2102 018_IGKJ1*01 834 1439
724 VH3-23 IGHD4-17*01>2_IGHJ1*01 2103 018_IGKJ1*01 834 1439
725 VH3-23 IGHD4-17*01>3_IGHJ1*01 2104 018_IGKJ1*01 834 1439
726 VH3-23 IGHD4-23*01>2_IGHJ1*01 2105 018_IGKJ1*01 834 1439
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727 VH3-23 IGHD4-23*01>3_IGHJ1*01 2106 018 _IGKJ1*01 834 1439
728 VH3-23_IGHD5-5*01 (2) >1_IGHJ1*01 2107 018_IGKJ1*01 834 1439
729 VH3-23_IGHD5-5*01 (2) >2_IGHJ1*01 2108 018_IGKJ1*01 834 1439
730 VH3-23_IGHD5-5*01 (2) >3_IGHJ1*01 2109 018_IGKJ1*01 834 1439
731 VH3-23 IGHD5-12*01>1_IGHJ1*01 2110 018_IGKJ1*01 834 1439
732 VH3-23 IGHD5-12*01 >3 _IGHJ1*01 22111 018_IGKJ1*01 834 1439
733 VH3-23 IGHD5-18*01 (2)>1_IGHJ1*01 {12112 018_IGKJ1*01 834 1439
734 VH3-23 IGHD5-18*01 (2)>2 IGHJ1*01 {2113 018_IGKJ1*01 834 1439
735 VH3-23 IGHD5-18*01 (2) >3 IGHJ1*01 {2114 018_IGKJ1*01 834 1439
736 VH3-23 IGHD5-24*01>1_IGHJ1*01 2115 018_IGKJ1*01 834 1439
737 VH3-23 IGHD5-24*01>3_IGHJ1*01 2116 018 _IGKJ1*01 834 1439
738 VH3-23_IGHD6-6*01>1_IGHJ1*01 12117 018 _IGKJ1*01 834 1439
739 VH3-23_IGHD1-1*01>1"_IGHJ1*01 2127 018_IGKJ1*01 834 1439
740 VH3-23_IGHD1-1*01>2" IGHJ1*01 2128 018_IGKJ1*01 834 1439
741 VH3-23_IGHD1-1*01>3"_IGHJ1*01 2129 018_IGKJ1*01 834 1439
742 VH3-23_IGHD1-7*01>1"_IGHJ1*01 2130 018_IGKJ1*01 834 1439
743 VH3-23_IGHD1-7*01>3'1GHJ1*01 2131 018_IGKJ1*01 834 1439
744 VH3-23 IGHD1-14*01>1'_IGHJ1*01 2132 018_IGKJ1*01 834 1439
745 VH3-23 IGHD1-14*01>2" IGHJ1*01 2133 018_IGKJ1*01 834 1439
746 VH3-23 IGHD1-14*01>3"_IGHJ1*01 2134 018_IGKJ1*01 834 1439
747 VH3-23_IGHD1-20*01>1"_IGHJ1*01 2135 018_IGKJ1*01 834 1439
748 VH3-23_IGHD1-20*01>2" IGHJ1*01 2136 018 _IGKJ1*01 834 1439
749 VH3-23_IGHD1-20*01>3"_IGHJ1*01 2137 018_IGKJ1*01 834 1439
750 VH3-23_IGHD1-26*01>1"'_IGHJ1*01 12138 018_IGKJ1*01 834 1439
751 VH3-23 IGHD1-26*01>3' IGHJ1*01 2139 018 _IGKJ1*01 834 1439
752 VH3-23_IGHD2-2*01>1"_IGHJ1*01 2140 018_IGKJ1*01 834 1439
753 VH3-23_IGHD2-2*01>3IGHJ1*01 2141 018_IGKJ1*01 834 1439
754 VH3-23_IGHD2-8*01>1"_IGHJ1*01 2142 018_IGKJ1*01 834 1439
755 VH3-23_IGHD2-15*01>1"_IGHJ1*01 2143 018_IGKJ1*01 834 1439
756 VH3-23 IGHD2-15*01 >3' IGHJ1*01 2144 018_IGKJ1*01 834 1439
757 VH3-23_IGHD2-21*01>1"_IGHJ1*01 2145 018_IGKJ1*01 834 1439
758 VH3-23 IGHD2-21*01>3" IGHJ1*01 2146 018 _IGKJ1*01 834 1439
759 VH3-23_IGHD3-3*01>1"_IGHJ1*01 2147 018_IGKJ1*01 834 1439
760 VH3-23_IGHD3-3*01>3'_IGHJ1*01 2148 018_IGKJ1*01 834 1439
761 VH3-23_IGHD3-9*01>1"_IGHJ1*01 2149 018_IGKJ1*01 834 1439
762 VH3-23_IGHD3-9*01>3" IGHJ1*01 2150 018_IGKJ1*01 834 1439
763 VH3-23_IGHD3-10*01>1"_IGHJ1*01 2151 018_IGKJ1*01 834 1439
764 VH3-23_IGHD3-10*01>3"_IGHJ1*01 2152 018_IGKJ1*01 834 1439
765 VH3-23 _IGHD3-16*01>1'_IGHJ1*01 2153 018 _IGKJ1*01 834 1439
766 VH3 -23_IGHD3-16*01>3'_IGHJ1*01 2154 018_IGKJ1*01 834 1439
767 VH3-23_IGHD3-22*01>1"_IGHJ1*01 2155 018_IGKJ1*01 834 1439
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768 VH3-23_IGHD4-4*01 (1) >1'_IGHJ1*01 2156 018 _IGKJ1*01 834 1439
769 VH3-23_IGHD4-4*01 (1) >3'_IGHJ1*01 2157 018_IGKJ1*01 834 1439
770 VH3-23 IGHD4-11*01 (1)>1'_IGHJ1*01 {2158 018_IGKJ1*01 834 1439
771 VH3-23 IGHD4-11*01 (1)>3'_IGHJ1*01 {2159 018_IGKJ1*01 834 1439
772 VH3-23 IGHD4-17*01>1"_IGHJ1*01 2160 018 _IGKJ1*01 834 1439
773 VH3-23 IGHD4-17*01 >3'_IGHJ1*01 2161 018 _IGKJ1*01 834 1439
774 VH3-23_IGHD4-23*01>1"_IGHJ1*01 2162 018 _IGKJ1*01 834 1439
775 VH3-23_IGHD4-23*01>3"_IGHJ1*01 2163 018 _IGKJ1*01 834 1439
776 VH3-23_IGHD5-5*01 (2) >1'_IGHJ1*01 2164 018 _IGKJ1*01 834 1439
777 VH3-23_IGHD5-5*01 (2) >3' IGHJ21*01 {2165 018_IGKJ1*01 834 1439
778 VH3 -2_3IGHD5-12*01 > 1'_IGHJ1*01 2166 018 _IGKJ1*01 834 1439
779 VH3-23 IGHD5-12*01>3" IGHJ1*01 2167 018 _IGKJ1*01 834 1439
780 VH3-23 IGHD5-18*01 (2)>1'_IGHJ1*01 {2168 018 _IGKJ1*01 834 1439
781 VH3-23 IGHD5-18*01 (2) >3' IGHJ1*01 {2169 018 _IGKJ1*01 834 1439
782 VH3-23_IGHD5-24*01>1"_IGHJ1*01 2170 018_IGKJ1*01 834 1439
783 VH3-2 3_IGHD5-24* 01 >3' IGHJ1*01 2171 018_IGKJ1*01 834 1439
784 VH3-23_IGHD6-6*01>1"'_IGHJ1*01 2172 018 _IGKJ1*01 834 1439
785 VH3-23_IGHD6-6*01>2" IGHJ1*01 2173 018_IGKJ1*01 834 1439
786 VH3-23_IGHD6-6*01 >3' IGHJ1*01 2174 018 _IGKJ1*01 834 1439
787 VH3-23 IGHD7-27*01>1'_IGH16*01 2758 018 _IGKJ1*01 834 1439
788 VH3-23_IGHD6-13*01>2_IGHJ6*01 2695 018 _IGKJ1*01 834 1439
789 VH3-23_IGHD6-19*01>1_IGHJ6*01 2696 018 _IGKJ1*01 834 1439
790 VH3-23_IGHD6-19*01>2_IGHJ6*01 2697 018 _IGKJ1*01 834 1439
791 VH3-23_IGHD6-25"01>1_IGHJ6*01 2698 018 _IGKJ1*01 834 1439
792 VH3-23_IGHD6-25*01>2 IGHJ6*01 2699 018 _IGKJ1*01 834 1439
793 VH3-23 IGHD7-27*01>1_IGHJ6*01 2700 018 _IGKJ1*01 834 1439
794 VH3-23 IGHD7-27*01>3_IGHJ6*01 2701 018 _IGKJ1*01 834 1439
795 VH3-23_IGHD6-13*01>1'_IGHJ6*01 2750 018 _IGKJ1*01 834 1439
796 VH3-23_IGHD6-13*01>2" IGHJ6*01 2751 018 _IGKJ1*01 834 1439
797 VH3-23 IGHD6-13*01>2_IGHJ6*01_B {2695 018 _IGKJ1*01 834 1439
798 VH3-23_IGHD6-19*01>1"'_IGHJ6*01 2753 018 _IGKJ1*01. 834 1439
799 VH3-23 _IGHD6-19*01>2' IGHJ6*01 2754 018 _IGKJ1*01 834 1439
800 VH3-23_IGHD6-25*01>1_IGHJ6*01_B {2698 018 _IGKJ1*01 834 1439
801 VH3-23_IGHD6-25*01>1'_IGNJ6*01 2756 018 _IGKJ1*01 834 1439
802 VH3-23_IGHD6-25*01>3' IGHJ6*01 2757 018 _IGKJ1*01 834 1439
803 VH3-23_IGHD7-27*01>1"_IGHJ6*01 2758 018 _IGKJ1*01 834 1439
804 VH3-23_IGHD7-27*01>2" IGHJ6*01 2759 018 _IGKJ1*01 834 1439
805 VH3-23 IGHD7-27*01>1"_IGH16*01 2758 A20_IGKJ1*01 809 1414
806 VH3-23_IGHD6-13*01>2_IGHJ6*01 2695 A20_IGKJ1*01 809 1414
807 VH3-23_IGHD6-19*01>1_IGHJ6*01 2696 A20_IGKJ1*01 809 1414
808 VH3-23_IGHD6-19*01>2_IGHJ6*01 2697 A20_IGKJ1*01 809 1414
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