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METHODS AND COMPOSITIONS FOR TREATING AUTOIMMUNE DISEASE
CROSS-REFERENCE TO RELATED APPLICATIONS

This apphication claims priority to U.S. Provisional Patent Application No.

63/331,397, filed on April 15, 2022.
SEQUENCE LISTING

This apphication contains a Sequence Listing that has been submitted electronically as
an XML file named 47902-0006W(OT 8L ST26.xml. The XML file, created on April 11,
2023, 15 265,637 bytes in size. The matenial in the XML file 15 hereby incorporated by

reference in its entirety.
TECHNECAL FIELD

This document refates to methods and compositions for treating disease, such as
autormmune disease, using cells expressing a chimeric receptor polypeptide and a chimeric

antigen receptor polypeptide.
BACKGROUND

Autornmune disease is very common i the United States, with more than 20 mithon
people suffermg from at least one of &1 known autoimmaumne diseases. While autormmune
diseases can be treated with immunosuppressive drugs, there 1s currently no cure. B cells are
known to be mvolved in different aspects of autoimmune diseases and are thought to
contribute in a number of ways, inchuding the secretion of autoantibodies, processing and
presentation of autoantigen to T cells, as well as producing mflammatory cytokings. Thus, B
cells are a target for the treatment of autommmune diseases.

Within the last decade, a novel type of B cell associated with older animals was
identified and termed Age Associated B-Cells, or ABCs (Rubtsov et al, Blood 2011,
118(5):1305-1315). These cells also have other names, including Double Negative B cells,
Atypical Memory B-cells, and Tissue-like Memory B-Cells. ABCs have since been shown
o express the cell surface receptor CD11c and the T-Box transcription factor, T-bet, and
therefore they are now referred to as CD11c+T-bet +B cells. Unlike other B cells, ABCs

express high levels of CDic, a receptor typically expressed in myeloid cells, and the T-bet
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transcription factor that 1s known for 1ts role as a master transcription factor regulating
commutment of T cells to the T helper 1 {Thl) cell lineage commitment. T-bet 1s a key
player in establishing and maintaining the phenotvpe. (Rubtsov et al| supra). In addition,
high levels of T-bet expression are observed upon activation of the B cell antigen receptor

(BCR) or IFN-vy receptor {Rubtsova et al., Cell Immunol 2015, 294(2).80-83)

i

SUMBMARY
This disclosure relates to methods and compositions for treating a patient with

symptoms of an autoimmune disorder,

In some embodiments, provided herein are methods of modulating signaling in a cell.
The cell may be administered 0 a patient in order to alleviate the symptoms of an
autoimmune disorder. In some cases, the cell s transformed with a nucleic acid sequence
encoding a chimeric receptor polypeptide, wherein the chimeric receptor polypeptide
comprises an extracellular domain, a transmembrane domain, and an intraceliular domain,
wherein the extracellular domain comprises a first antigen binding domain capable of binding

e

to a first antigen on a CD11¢ Thet” B cell, and wherein the intraceliular domain comprises a
transcriptional control unit and a proteolytic site, a nucleic acid sequence encoding a
chimeric antigen receptor polypeptide, wherein the chumeric antigen receptor comprises a
second antigen binding domain capable of binding to a second antigen present on the
CD11c T-bet” B cell, wherein the nucleic acid sequence encoding the chimeric antigen
receptor polypeptide 1s operably linked to a transcriptional control elernent to which the
transcriptional control unit can bind. In some cases, the cell 15 contacted with a CDHe+T-
bet+ B cell expressing the first antigen on us surface, wherein the contacting induces
cleavage at the proteolytic site, thereby releasing the ntracellular domain. In some cases,
releasing the intracellular domain result in the transcriptional control urut’s activation of the
transcriptional control element. The transcriptional control element 15 operably linked to the
nucletc acid sequence encoding the chimeric antigen receptor polypeptide, which results in
expression of the chimeric antigen receptor polypeptide.

In some embodiments, the chimeric receptor polypeptide 1s a chimeric NOTCH
receptor polypeptide. In some embodiments, the chimeric NOTCH receptor is a

SYNNOTCH® receptor.

2
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In some embodiments, the first antigen binding domain s an antibody or antigen
binding fragment. In some embodiments, the antibody binding fragment 1s selected from the
group consisting of a Fab, a F{ab’}» fragment, a scFv, a scab, a dAb, a single domain heavy
chain antibody, and a single domain light chain antibody.

In some embodiments, the first antigen is a B cell receptor. In some embodiments,
the B cell receptor the B cell receptor 15 selected from the group consisting of CD19, CD2O,
and CD45R.

In some embodiments, the first antigen binding domain binds CD19. In some
embodiments, the first antigen binding domain comprises an scFv comprising a sequence at
least 90% 1dentical to one of SEQ ID NGs: 1-10. In some embodiments, the first antigen
binding domain comprises one of the following: {a) a heavy chain variable domain
comprising SEQ 1D NO: 39 and a light chain vanable domam comprising SEQ 1D NO: 77,
{b) a heavy chain vanable domamn comprising SEQ ID NO: 40 and a light chain vanable
domain comprising SEQ ID NG 78; (¢) a heavy chain variable domam comprising SEQ ID
NGO: 41 and a light chain variable domamn comprising SEQ 1D NO: 79; (d) a heavy chain
variable domain comprising SE(Q 1D NO: 42 and a light chain vanable domamn comprising
SEQ ID NG: 80; (e) a heavy chain varniable domain comprising SEQ D NO: 43 and a light
chain variable domam comprising SEQ ID NO: 81; () a heavy chain vanable doman
comprising SEQ ID NGO 44 and a light chain vanable domaim comprising SEQ ID NO: 82;
(g} a heavy chamn variable domain comprising SEQ IB NO: 45 and a light cham variable
domain comprisimg SEQ ID NG 33; (h) a2 heavy chain vanable domain comprising SEQ ID
N 46 and a hight chain variable domain comprising SEQ 1D NO: 34, (1) a heavy chan
variable domain comprising SEQ ID NG 47 and a light chan vanable domain comprising
SEQ ID NO: 85, or (1) a heavy chatn vanable domain comprising SEQ 1D NOG: 48 and a light
chain variable domain comprising SEQ 1D NO: 86,

In some embodiments, the second antigen is a receptor present on UD11cT-bet BT
cells. In some embodiments, the second antigen binding domain is an antibody or antigen
binding fragment. In some embodiments, the antibody fragment 15 selected from the group
consisting of a Fab, a F(ab’ )2 fragment, a scFv, a scab, a dAb, a single domain heavy chain

antibody and a single domarn light chain antibody. In some embodiments, the second
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antigen is a receptor present on CD11c¢ T-bet B™ cells. In some embodiments, the second
antigen 1s U 1c.

In some embodiments, the first antigen binding domain comprises an scFy
comprising a sequence at least 90% identical to SEQ ID NO: 37 or SEQ ID NO: 38, In some
embodiments, the first antigen binding domain comprises either {a) a heavy chain variable
domain comprising SEQ ID NO: 75 and a light chain variable domain comprising SEG ID
NG: 113; or {b} a heavy chain variable domain comprising SEQ ID NO: 76 and a light chain
variable domain comprising SEGQ 1D NO: 114

In some embodiments, the proteolytic site 1s cleavable by a member of the ADAM
family of proteases. In some cases, the one or more higand-inducible proteolytic cleavage
sites are selected from 81, 82, and 83 proteolytic cleavage sites. In some cases, the S
proteolytic cleavage site 15 a furin-like protease cleavage site comprising the amwno acid
sequence Arg-X-~{Arg/Lys)-Arg, where X 15 any amino acid. Tn some cases, the S2
proteolytic cleavage site ADAM-17-type protease cleavage site comprising an Ala-Val
dipeptide sequence. In some cases, the 83 proteolytic cleavage site 13 a y-secretase cleavage
site comprising a Gly-Val dipeptide sequence.

In some cases, the transformed cell s genetically modified with a nucleic acid
comprising a nucleotide sequence encoding a chimeric antigen receptor {CAR), and wherein
the intracellular domain of the mutated chimeric NOTCH polypeptide 1s a transeriptional
activator or repressor. In some cases, the nucleic acid sequence encoding the CAR 18
operably hinked to a tranacriptional control element that 1s activated by the mtracellular
domain of the mutated chimeric NOTCH polypeptide. In some embodiments, the
mtracellular domain comprises a transcriptional control unit that comprises a transeriptional
activator,

In some aspects, the first antigen binding domain 1s targeted to a first epitope and the
second antigen binding domain 1s targeted to a second epitope. In some embodiments, the
first epitope and the second epitope are on the same {arget, either on the same cell or same
tvpe of cells. In some embodiments, the first epiiope and the second epitope are on different
targets, either on the same cell or same fype of cell. In some embodiments, the first antigen
binding domain and the second antigen binding domain bind the same antigen and the same

epitope.
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Also provided heren are nuclei¢ acids sequences that encode any of the chimeric
antigen receptor polypeptides described herein. Also provided herein are vectors that include
any of the nucleic acids encoding any of the chimeric antigen receptor polypeptides
described herein.

Any of the vectors described herein can be an expression vector. For example, an
expression vector can include a promoter sequence operably linked to the sequence encoding
the chimeric antigen receptor polypeptides. Non-limiting examples of vectors mclude
plasmids, transposons, cosmuds, and viral vectors (e.g, any adenoviral vectors {e.g., pSV or
pCMYV vectors), adenoc-associated virus {AAV ) vectors, lentivirus vectors, and retroviral
vectors), and any Gateway® vectors. A vector can, e.g., include sufficient cis-acting
elements for expression; other elements for expression can be supplied by the host
rmmammalian cell or 1n an i vitro expression system. Skilled practitioners will be capable of
selecting suitable vectors and mammalian cells for making any of the tmmuno-activatable
cells as described heremn. Any appropriate promoter {e.g¢., EF1 alpha) can be operably linked
to any of the nucleic acid sequences described heremn. As used herein, the term “operably
hinked” 15 well known 10 the art and refers to genetic components that are combined such that
they carry out their normal functions. For example, a gene 15 operably linked to a promoter
when s transcription 1s under the countrol of the promoter. In another example, a nucleic
acid sequence can be operable linked to another nucleic acid sequence by a self-cleaving 2A
polypeptide. In such cases, the self-cleaving 2A polypeptide allows the second nucleic acid
to be under the control of the promoter operably linked to the first nucleic acid sequence and
allows the second nucleic acid to be in frame with the first nucleic acid.

In some cases, an exemplary nucleic acid sequence used to make an immuono-
activatable cell as described herein can include a promoter operably hinked to nucleic acid
sequences encoding a CAR comprising an antigen binding domain capable of binding to
antigen on a CD1ic” Thet™ B cell, a CD8u transmembrane domain comprising a CD8q stalk
and a CD&a hinge region, and a cytoplasmic signaling domain. In some cases, an exemplary
nucleic acid sequence used make an immuno-activatable cell as described herein can include
a promoter operably hnked to nucleic acid sequences encoding a CAR comprising an antigen
binding domain capable of binding to antigen ona CD11c¢™ Thet™ B cell, a CD8a

transmembrane domain comprising a CD8a stalk and 3 CD8o hinge region, and a co-
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stimulatory domain. In some cases, an exemplary nucleic acid sequence used to make an
immung-activatable cell as described herein can include a promoter operably linked to
nuclei¢ acid sequences encoding a CAR comprising an antigen binding domain capabie of
binding to antigen on a CD11¢" Thet” B cell, a CD8n transmembrane domain comprising a
CD8o stalk and a CD8a hinge region, and a cytoplasmic signaling domain with a seif-
cleaving ZA sequence {e.g., a P2A, a T2A, a E2ZA or a F2A} (FIG. 2). For example, a
nucleic acid sequence used to make an immunc-activatable cell can include sequences
encoding a CAR comprising an antigen binding domain capable of hinding to antigen on a
CD1ic" Thet” B cell, a CD8u transmembrane domain comprising a CD8a stalk and a CD8«
hinge region, a cytoplasmic signaling domaim, operably linked to the CAR (e.g, in frame}
with a self-cleaving 2ZA sequence (e.g., a PZA, a T2A, a E2ZA or a F2A)

In some embodiments the T2A cleavage sequence (GSGEGRGSLLTCGDVEENPH
(SEC I NG 2800, a P2A cleavage sequence {GSGATNFSLLRQAGDVEENPGE (SEQ ID
Q0 2814, a B2A cleavage sequence (GRGUUTNY ALLKLAGDVESNPGE (SEQ ID NO:
2820 or a F2A clesvage sequence GRGVKOTLNFDLLKLAGDVESNPGP (SEQ 1D NGy

Z

Hinge domamns may be derived from CDB, CD8«u, CD4, CD28, 4-1BB, or IgG (in
particular, the hinge domain of an IgG, for example from IgGl, 1gG2, 1gG3, or IgG4), and
from an antibody heavy-chain constant region. Alternatively, the hinge domain may bea
synthetic sequence.

In some cases, the nucleic acid sequences are in separate vectors. Alternatively, the
nuclei¢ acid sequences are included m the same vector.

In some embodiments, provided herein are methods of treating a mammal having a
disease, the method comprising admmistering to the mammal a cell transformed with the
nucleic acids encoding the chimeric receptor polypeptide and the chimeric antigen receptors.
In some embodiments, the cells used for treating the disease are transformed with the vectors
comprising the nucleic acids encoding the chimeric receptor polypeptide and the chimeric
antigen receptors. In some embodiments, the disease is an autoimmune disorder. For
example, the autoimmune disorder may be selected from a group consisting of lupus,
rheumatoid arthritis, muitiple sclerosis, insulin dependent diabetes mellitus, myasthenia

gravis, Grave's disease, autoimmune hemolytic anenua, autoimnmune thrombocytopenia
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purpura, Goodpasture's syndrome, pemphigus vulgaris, acute rheumatic fever, post-
streptococcal glomerulonephritis, and polyarteritis nodosa.

In some embodiments, provided herein are compositions for a chimeric receptor
polypeptide comprising an extracellular domain, a transmembrane domain, and an
mtracellular domain, wherein the extracellular domain comprises an antigen binding doman
that binds antigens present on CD11¢ Thet'B cells, wherein the intracellular domain
comprises a transcriptional control unit and a proteolytic site, and wherein the transcriptional
control unit comprises a domain capable of activating a transcriptional control element. In
some embodiments, the chimeric receptor polypeptide is a chimeric NOTCH receptor
polypeptide.

In some embodiments, the chumeric NOTCH receptor is a SYNNOTCH® receptor.
In some aspects, the antigen binding domain s an antibody or antigen binding fragment. In
some embodimaents, the antibody or antigen binding fragment binds to a B cell receptor
selected from the group consisting of CD19, CD20, and CD45R. Tn some embodiments, the
antigen binding domain binds CD19. In some embodiments, the antigen binding domain
comprises an scFv comprising a sequence at least 90% wdentical to one of SEQ ID NOs: 1-
10, In some embodiments, the antigen binding domain comprises one of the following: {(a) a
heavy chain variable domain comprising SEQ 1D NO: 39 and a hight chain variable domain
comprising SEQ ID NO: 77, (b} a heavy chain vanable domain comprising SEQ 1D NO: 40
and a light chain variable domamn comprising SEQ 1D NG: 78; {¢) a heavy chamn varniable
domain comprising SEQ ID NG 41 and a light chain variable domain comprising SEQ 1D
N 79; {d} a heavy chain vanable domain comprising SEQ ID NGO 42 and a light chamn
variable domain comprising SEQ ID NO: 80, (e} a heavy cham vanable domain comprising
SEQ ID NO: 43 and a hight chain vanable domain comprising SEQ 1D NO: 81, (f) a heavy
chain vaniable domain comprising SEQ D NO: 44 and a light chain variable domain
comprising SEQ ID NG: 82; (g} a heavy chain variable domain comprising SEQ 1D NGO 45
and a light chain variable domain comprising SEQ ID NG: 83; (h) 2 heavy chain variable
domain comprising SEQ D NO: 46 and a light chain variable domain comprising SEQ 1D
NO: 84; (1) a heavy chain variable domain comprising SEQ 1D NO: 47 and a light chain
vartable domain comprising SEQ D NO: 85; or {§} a heavy chain variable domam

comprising SEQ ID NO: 48 and a light chain variable domain comprising SEQ 1D NO: 86

~3
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The B cell receptor may be a receptor present on CD11c+T-bet B+ celis.

In some cases, provided herein is the composition of a chimeric antigen receptor
polvpeptide comprising (i} a single-chain variable fragment {scFv) having binding specificity
fora CD11c™T-Bet” B cell antigen, (ii) a transmembrane domain, (ii1) at least one co-
stimulatory domain, and (iv) an activating domain. In some embodiments, scFV domaimn of
the chimeric antigen receptor has binding specificity for CDllc,

In some embodiments, the scFv fragment comprises a sequence at least 90% 1dentical
to SEQ D NO: 37 or SEQ ID NG 38, In some embodiments, the scFv fragment comprises
either: {(a} a heavy chain variable domain comprising SEQ D NO: 73 and a light chain
variable domain comprising SEQ 1D NO: 113; or (b} a heavy chain variable domain
comprising SEQ ID NG: 76 and a light chain variable domain comprising SEQ ID NG: 114,

An 1solated nucleic acid encoding any of the chimeric antigen receptor polypeptides
described herein. In some embodiments, provided herein are pharmaceutical compositions
comprising the chimeric receptor polypeptides and chimernic antigen receptors polypeptides
as disclosed herein. In some embodiments, provided herein are isolated nucleic acid encoding
the chimeric receptor polypeptides and chimeric antigen receptor polypeptides as disclosed
heremn. In some embodiments, provided herein are vectors comprising the chimeric receptor
polypeptides and chumenc antigen receptor polypeptides as disclosed herein. In some
embodiments, provided herein are the cells comprising the nucletc acids and vectors as
described herem. In some embodiments, provided heren are methods for producing the
chimeric receptor polypeptides and chimeric antigen receptors polypeptides from the nucleic
acids, vectors and cells as described herem.

In some embodiments, the cell comprising the nucleic acid and vectors as described
herein 1 an immune cell selected from the group consisting of a T cell, a B cell, a monocyte,
a natural killer cell, a dendritic cell, a macrophage, a regulatory T cell, a helper T cell, and a
cyvtotoxic T cell.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
pertains. Although methods and maternals similar or equivalent to those described herein can
be used to practice the invention, suitable methods and materials are described below. All

publications, patent applications, patents, and other references mentioned heremn are
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incorporated by reference in their entirety. In case of conflict, the present specification,
mcluding definitions, will control. In addition, the materials, methods, and examples are
itfustrative only and not intended to be limiting.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and advantages

of the mnvention will be apparent from the description and drawings, and from the claims.

DESCRIPTION OF THE DRAWINGS
Figure 1 is a diagram showing combinatorial recognition of CD Ic+T-bet+B cells

with a cell expressing the chimeric receptor polypeptides and chimeric antigen receptor as
described herein. The CD 1 1ct+T-bet+B cells express CI319 and CD11¢ on the swrface. The
CAR-T cell, which expressed the chumeric receptor polypeptide binding to CI319, also
express the chimeric antigen receptor, which here includes an antigen binding fragment
capable of binding to CD11c. The entire process is predicated upon the binding of CD19 10
the chimeric receptor polypeptide, cleavage of the intracellular domain, activation of
expression of the chimeric antigen receptor, wherein the transcriptional control unit of the
mtracellular domain drove expression through control over the transcriptional control
element. Additional candidate Pan-B cell receptors include CD19, CD20 and CD45R. An
example of antigen bound by the antigen binding fragment 1s CD1ic

Figure 2 13 a diagram showing the steps of NOTCH receptor activation. The key
structural features of Notch receptors are ilustrated at left. 81 1s the funin cleavage site. The
center wnage tlustrates interaction with a Notch higand and the “pulling” force due to Noich
ligand engagement on an adjacent cell, which unimasks the S2 ADAM cleavage site. 52
cleavage allows 83 gamma-secretase cleavage to occur. The right image illustrates release of
the Notch ECD and ICD. Release of the ICD enables activation of Notch gene expression
program,

Figures 3A-C shows the domamn orgamzation of SYNNOTCH® receptor compared to
NOTCH. SS: Signal Sequence; NECD: NOTCH Extracellular Domain; NRR: Negative
Regulatory Region; TM: Transmembrane domain; tTA-VPO4! tetR-VP64 transcriptional

activator.
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DETAILED DESCRIPTION

This document provides methods and compositions for treating a disease in a patient,
including avtoimmune disorders or cancer, by adnunistering to the patient a cell transformed
with a chimeric receptor polypeptide and a chimeric antigen receptor. In some embodiments,
contacting the chimeric receptor polypeptide with a first antigen results in a cascade of
signaling, resulting in the activation of expression of a chimeric antigen receptor. In some
embodiments, the chimeric antigen receptor binds to a second antigen present either on the
same cell or a different cell as the first antigen.  In some embodiments, the antigen binding to
the antigen binding fragment of the chimeric antigen receptor resulis in elimination of the
cell expressing the second antigen.

The term “chimeric antigen receptor” or “CAR” as used herein generally refers to
chimeric polypeptides contatning, from amino to carboxy terminus, a light chain variable
region and a heavy chain variable region, a transmembrane domain, a costimulatory signaling
region, 4-1bb, OX40, or CII28, and an activating domain such as D3 zeta, or fragments or
functional mutants of these. See, for example, Gever, Cyfotherapy 2016, 18(11):1393-1409,
and U8, Patent Nos., 7,741,465; 7,446,190 ©.605,049; 8,399,645 and 9,856,322, each of
which 1s incorporated herein by reference 1n their entireties. It will be understood that there
are other costimulatory signaling regions that can be used.

In some embodiments, the scFv corprises a light chain vanable domam comprising a
sequence that is at least 90% 1dentical {e.g., at least 31%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, or 100% 1dentical} to one of SEQ 1D NOs: 77-114. In some embodiments, the
scFv comprises a heavy chain variable domamn comprising a sequence that is at least 90%
identical (e.g., at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical}
to one of SEQ ID NQs: 39-76.

As used herein, the term “activation” refers to induction of a signal on an immune cell
{e.g.,aBcell or T cell) that can result in inttiation of the immune response {e.g., T cell
activation). In some cases, upon bindmg of an antigen {e.g., CD1% or CDlicito a Teell
receptor {TCR)} or an exogenous chimeric antigen recepior {CAR), the immune cell can
undergo changes in protemn expression that result in the activation of the immune response.

In some cases, a TCR or CAR includes a cytoplasmic signaling sequence that can drive T

cell activation. For example, upon binding of the antigen, a chimeric antigen receptor

10
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comprising an intracellular domain that includes a cytoplasmic signaling sequence {e.g., an
immunoreceptor tyrosine-based mhibition motifs (ITAM)) that can be phosphorylated. A
phosphorylated ITAM results in the induction of a T cell activation pathway that ultimately
results in a T cell immune response. Examples of ITAMs include, without limitation, CD3
gamma, CD3 delta, CD3 epsilon, TCR zeta, FeR gamma, FcR beta, CD3, CD22, CD79%, and
CDo6d.

Ligand binding, or antigen binding domam in the context of chimeric NOTCH
receptors refers to the substitution of a natural NOTCH ligand binding domain, e g., EGF
repeat sequences, with a non-natural ligand binding domain. Examples of the latter include
antibodies, such as an scFv that binds its cognate antigen. There are a large number of other
examples in which a ligand binding domain that binds to its cognate ligand that can be used
o activate NOTCH receptor activity. These include, without lumitation, growth factor
receptors that bind thewr corresponding growth factors, etc. Another exarople 1s Atfibodies.
See, 1.8, Patent. Nos,, 6,740,734 and 6,602,977, and WO 00/63243, each of which 15
meorporated herein by reference 1 their entireties.

In some embodiments, 2 CAR can include a transmembrane domain. The
transmembrane domain may be dernved from a vatural polypeptide, or may be artficially
designed. If the transmembrane doman s derived from a vatural polypeptide it can be
obtained from a membrane-binding or transmembrane protem. For example, useable
transmembrane domains can be from a T cell receptor alpha or beta chain, a CD3 zeta cham,
D28, CD3-epsilon, or numerous others known in the art. Seg, U.S. Patents Nos., 9,670,281
and 9,834,608, both of which are incorporated by reference i their entiretigs. In some
embodiments, the transmembrane domain 1s derived from CD28 or CD8. In somse
embodiments where the chimeric antigen receptor polypeptide mcludes a CD8 alpha
transmembrane domain, the CDS alpha transmembrane domain has an amino acid sequence
is at least 80%: {e.g., at least 85%, 90%, 95%, 99% and 100%) identical to NCBI Reference
No: NP 001759 or a fragment thereof. In some embodiments where the chimeric antigen
receptor polypeptide includes a CD28 transmembrane domain, the CD28& transmembrane
domain has an amino acid sequence that is at least 80% (e.g., at least 85%, 90%, 95%, 99%

and 100%) identical to SEQ 2 NOG: 277.

i



¥4

10

20

30

WO 2023/201339 PCT/US2023/065782

In some embodiments where the chimeric antigen receptor polypeptide includes a
CD8B alpha transmembrane domain, the D8 alpha transmembrang domain has an aming acid
sequence that is at least 80% (e.g., at least 85%, 90%, 95%, 99% and 100%:)} identical to SEQ
1D NG: 275 or 276,

Other transmembrane domains are known in the art and include CD16, NKG2D,
NKpd4, NKpdo, CD27, DAPIO, and DAPI12 transmembrane domains.

In some embodiments where the chumeric antigen receptor polypeptide includes a
CD3 zeta cytoplasmic signaling domain, the CD3 zeta cvtoplasmic signaling domain has an
amine acid sequence that is at least 80% {e.g., at least 85%, 90%;, 95%, 99% and 100%)
identical to SEQ ID NO: 274 (NCBI Reference No: NP 9321703 (SEQID NO: 274)ora
fragment thereof that has activating or stimulatory activity.

As used heren, the term “stimulation” refers to stage of TCR or CAR signaling
where a co-stimulatory signal can be used to achieve a robust and sustained TCR or CAR
signaling response. As described herein, a co-stimulatory doman can be referred to as a
signaling domain. In soroe cases, a signaling domam {e.g., co-stimulatory domain) can be a
CD27, CD28, OX40, CD30, CD40, B7-H3, NKG2C, LIGHT, CD7, CD2, 4-1BB, PD-1, or
LFA-L.

In some embodiments where the chimeric antigen receptor polypeptide meludes a
{28 co-stimulatory domain, the CD28 co-stimulatory domain 1s at least 80% (e.g., at least
85%, 90%, 95%, 99% and 100%;} identical to SEQ ID NG: 273,

In some embodiments where the chimeric antigen recepior polypeptide includes a
OX40 co-stimulatory domain, the 0X40 co-stimulatory domain 15 at least 80% {e.g., at least
85%, 90%, 95%, 99% and 100%} identical to SEQ ID NO: 278

In some embodiments where the chimeric antigen receptor polypeptide includes a 4~
1BB co-stimulatory domain, the 4-1BB co-stimulatory domain 1s at least 80% (e g., at least
85%, 90%, 95%, 99% and 100%} identical to SEQ ID NG: 279.

In some embodiments, the first antigen and second antigen are present on CD1ic+T-
bet+B cells. In some embodiments, the first epitope and the second epitope are on different
targets, either on the same cell or same type of cell. In some aspects, the first antigen binding
domain is targeted to a first epitope and the second antigen binding domain is targeted to a

second epitope. In some embodiments, the first epitope and the second epitope are on the
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same target, either on the same cell or same type of cells. In some embodiments, the first
antigen binding domain and the second antigen binding domain bind the same antigen and
the same epitope. In such cases where the first antigen and the second antigen are present on
the same cell, the cells 1s reduced or eliminated as a result of binding of the chimeric antigen
receptor.

In some embodiments, the chimeric receptor polypeptide i1s a chimeric NOTCH
receptor polypeptide. In some embodiments, the chimeric NOTCH receptor is a
SYNNOTCH® recepior,

The steps of Notch receptor activation are depicted in Figure 2. The key structural
features of Notch receptors are illustrated, along with the 81 furnin cleavage site and 82
ADAM cleavage site. Upon interaction with a Notch ligand, the “pulling” force due to Notch
higand engagement on an adjacent cell unmasks the 82 ADAM cleavage site. S2 cleavage
allows 83 gamma-secretase cleavage to occur, resulting i release of the Notch extracellular
and miracellular domamns (ECD and ICD, respectively). ICD release enables activation of
Notch gene expression program. In some cases, the one or more ligand-inducible proteolytic
cleavage sites are selected from S1, 82, and S3 proteolytic cleavage sites. In some cases, the
ST proteolytic cleavage site 1s a furin-like protease cleavage site comprising the anuno acid
sequence Arg-X-{Arg/Lys)-Arg, where X s any amuno acid. In some cases, the 82
proteolytic cleavage site ADAM-17-type protease cleavage site comprising an Ala-Val
dipeptide sequence. In some cases, the 83 proteolytic cleavage site 1s a y-secretase cleavage
site comprising a Gly-Val dipeptide sequence.

Figures 3A-C shows the domain organization of the SYNNOTCH® receptor
compared to Notch. SYNNOTCH® s a signal transducing agent derived from Notch
receptors by Lim and colleagues. See, U.S. Patent No. 9,834,608 and Roybal et al, 2016,
Cell 167, 419432, both of which are incorporated by reference in their entireties.
SYNNOTCH® was created by isolating the core activation domains of NOTCH, first by
replacing the NOTCH EGF domain-rich higand binding domain with a novel extracellular
ligand binding protein to customize the ligand sensing specificity, and secondly, replacing
the NOTCH mtracellular domain with a customized transcriptional regulator protein domaimn.
Collectively, these two modifications enable the construction of novel chimeric NOTCH

receptors that sense customized figands and induce customized transcriptional programs in
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the cells that express them. The SYNNOTCH® constructs described below can be
constructed as described m ULS. Patents Nos., 9,670,281 and 9,834,608, and U.8. Patent
Applications 20180079812, 20180208630, and 20180355011, each of which 1s mcorporated
herein by reference in their entireties.

As used herein are SYNNOTCH® constructs that have substituted for the NOTCH
receptor delta binding region, a binding moiety such has an scFV that recognizes an antigen
found on B cells, including CD11c+T-bet+B cells, a pan B cell antigen. Upon binding of
antigen on CD 1 1c+T-bet+B cells to the scFV on SYNNOTCH ®, the NOTCH pathway 18
activated leading to imitiation of transcription of NOTCH downstream target genes. Such
target genes can be genes that encode proteins such as growth factors, cytokines, or
immunoglobulins, for example.

In some embodiments, the NOTCH pathway activation leads to intracellular release
of a transcription factor that causes the expression of a chimeric antigen receptor, or CAR,
that comprises a second scFv that recognizes a second antigen present on CD1ic+T-bet+B
cells which reduces or elinunates the CD 1 e+T-bet+B cells. This second scFv can be, but is
not hmited to, CD1 e Figure 1 depicts shows the signal transducing agent, SYNNOTCH®,
with several possible pairs of scFvs that can be used to reduce or elinunate CD1i¢+T-bet+ B
cells.

It will be apparent to those skilled 1n the art that the specificity of the first and second
scFvs can be reversed such that the NOTCH pathway activation can occur upon (Bl e
hnding to CD11c scFv.

In some embodiments, the first antigen binding domain 15 an antibody or antigen
hinding fragment. In some embodiments, the antibody binding fragment 1s selected from the
group consisting of a Fab, a F{ab™}2 fragment, a sclFv, a scab, a dAb, a single domain heavy
chain antibody, and a single domain light chain antibody.

In some embodiments, the first antigen 1s a B cell receptor. In some embodiments,
the B cell receptor the B cell receptor is selected from the group consisting of CD19, CD20,
and CD45R.

In some embodiments, the first extraceliular binding agent is operably linked to a

intracellular domain comprising a proteolytic site and a transcriptional domain such that upon
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binding of the first antigen the mtracellular transcriptional domain 18 released by proteolysis
and relocates to the nucleus where it activates the expression of the CAR.

In some embodiments, the iniracellular domain comprises a transcriptional activation
domain. In some embodiments, the transcriptional activation domains is selected from the
group comprising a VP 16 activation domain, a VP64 activation domain, a p65 activation
domain, a MyoDl activation domain, a Thx21 activation domain a HSF1 activation domain, a
RTA activation domain, a SET7/9 activation domain, a Gal4 DNA binding domain (DBD)-
VP64 domain, a tTA-VP64: tetR-VP64 domain, a VP64-p63-Ria (VPR activation domain, a
mini VPR activation domain, a veast GAL4 activation domain, a yeast HAP1 activation
domain, a histone acetyltransferase, or any combination thereof,

In some embodiments where the chumeric antigen receptor polypeptide includes a
Thx21 transcriptional activation domain, the Thx21 transcriptional activation domain is at
least 80% (e.g., at least 85%, 90%, 93%, 99% and 100%) identical to SEQ ID NQ: 284

In some embodiments where the chimeric antigen receptor polypeptide includes a
E25-VP64 transcriptional activation domain, the E25-VP64 transcriptional activation domain
1s at least 80% (e .g., at least 85%, 90%, 95%, 99% and 100%) identical to SEQ ID NO: 285,

In some embodiments where the chumeric antigen receptor polypeptide includes a
GAL4-VPo4 transcriptional activation domain, the GAL4-VPO4 transcriptional activation
domain 1s at least 80% (e.g., at least 85%, 90%, 95%, 99% and 100%;) wdentical to SEQ ID
N 286,

In some embodiments, the first and second extracellular binding agents comprise
antibody where the first extracellular binding agent comprises antibody that binds a pan B-
cell receptor, and the second extracelular binding agent binds a receptor selectively
expressed on CB e+ T-bet+B cells.

In some embodiments, the first and second antigen binding domains comprise an
antibody where the first antigen binding domain comprises an antibody that binds a pan B-
cell receptor which can be CD19, CD20, or {D4SR, and the second antigen binding domain
bind receptors selectively expressed on CD1ic+T-bet+B cells, which can be CDllic. In
some embodiments, expression of the chimeric antigen receptor and binding of the second

antigen binding domain to the antigen {(e.g., receptors on the surface of the CD 1 ic+T-bet+B
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cells} selectively expressed on CD1ic+Thet+B cells, the CD1ic+Thet+B cells are reduced or
eliminated, thus benefiting a patient suffering from autoimmune disease.

Exemplary U119 antibodies or antigen binding fragments thereof are described in
1.8 Patent No. 11,623,956, U.S. Patent No. 11,618 788, U5, Patent Publication Number
2023/0099646, 1.8, Patent Publication Number 2023/0087263, and U.S. Patent Publication
Number 2023/0086030, each of which is incorporated herein by reference in tis entirety.
Exemplary CD20 antibodies or antigen binding fragments thereof are described in U.S.
Patent 11,623,005, U.S. Patent 11,608,383, U.S. Patent 11,603 411, and U S Patent
Publication No. 2023/0056900, each of which is incorporated herein by reference in its
entirety. Exemplary CD45R antibodies or antigen binding fragments thereof are described in
U.S. Patent No. 10,093,743, U.S. Patent No. 7,160,987, and U.S. Patent No. 6,010,902, each
of which 1s incorporated herein by reference 1n its entirety.

In various other embodiments, the autoimmune disease can be SLE, rheumatoid
arthritis, multiple sclerosis, insulin dependent diabetes mellitus, myasthenia gravis, Grave’s
disease, autormmune hemolytic anemia, automunune thrombocytopenia purpura,
Goodpasture's syndrome, pemphigus vulgaris, acute theumatic fever, post-streptococcal
glomerulonephritis, or polyarteritis nodosa.

As used herein, the terms “percent identity” and “identity” in the context of two or
more nucletc acids or polypeptides, refer to two or more sequences that are the same or have
a specified percentage of nucleotides or amino acid residues that are the same. Percent
identity can be determined using sequence comparison software or algorithms or by visual
mspection.

In general, percent sequence identity 15 calaudated by determinmg the number of
maiched positions m aligned nucleic acid or polypeptide sequences, dividing the number of
matched positions by the total number of aligned nucleotides or amino acids, respectively,
and multiplyving by 100, A matched position refers (o a position in which identical
nucleotides or amino acids occur at the same position 1n aligned sequences. The total number
of aligned nucleotides or amino acids refers to the minimum number of NOTCH nucleotides
or amino acids that are necessary to align the second sequence, and does not include

alignment {&.g., forced alignment) with non-NOTCH sequences, such as those fused to
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NOTCH. The total number of aligned nucleotides or amino acids may correspond to the
entire NOTC sequence or may correspond to fragments of the full-length NOTCH sequence.

Sequences can be aligned using the algorithm described by Altschul et al. (Nucleic
Acids Res, 25:3389-3402, 1997} as incorporated into BLAST (basic local alignment search
tool) programs, available at ncbi.nlm nith gov on the World Wide Web. BLAST searches or
alignments can be performed to determine percent sequence identity between a NOTCH
nucleic acid or polypeptide and any other sequence or portion thereof using the Altschul et al.
algorithm BLASTN is the program used to align and compare the identity between nucleic
acid sequences, while BLASTP is the program used to align and compare the wdentity
between amino acid sequences. When utilizing BLAST programs to calculate the percent
wdentity between a NOTCH sequence and another sequence, the default parameters of the
respective programs are used.

As used herem, the term “antibody” can refer to an intact immunoglobulin or to an
antigen binding portion thereof. Antigen binding portions can be produced by recombinant
DNA techniques or by enzymatic or chemucal cleavage of intact antibodies. Examples of
antigen binding portions nclude Fab, Fab', F(ab'),, Fv, domain antibodies (dAbs),
complementarity determining region (CDR) fragments, single-chain antibodies {scFv),
chimeric antibodies, diabodies, tniabodies, tetrabodies, and polypeptides that contain at least
a portion of an immunoglobulin that 1s sufficient to confer specific antigen binding to the
polypeptide. scFv antibody fragments mclude the Vi and Vi domains of an antibody, where
the domains are present in a single polvpeptide cham. In some cases, an antibody canbe a
human or humanized antibody.

The term “affinity” as used herein, refers to the binding of mutant porcime IL-2 {0 the
human HL-2 receptor, tnmeric or dumeric forms. Affinity can be measured using any suitable
method. See, e.g., Shanafelt et al., 2000 Nature Biotechnol 18: 1197-1202.

The term “substantially purified” as used herein refers t¢ a protein (or the
polynucleotide encoding the protein} that has been separated from biclogical components
such that a substantially pure protein {or polynucleotide) will comprise at least 85% of a

sample.
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EXAMPLES

The following examples are intended to provide a description of how to make and use
the present invention. The examples are not, however, intended to limit the scope of what
the inventors regard as thewr invention, nor are they intended to suggest that the experiments
are all the experiments that can be performed. Efforts have been made to ensure accuracy
with respect to numbers used {e.g. amounts, temperature, etc.) but some experimental errors

and deviations are standard in the art and known to the skilled practitioner.

Example 1: Construction of chimeric receptor polypeptides and chimeric antigen
receptors
Consiruction of sional transducing avent with C119 sebv apd CD e seiv CAR, or C19

schv and B220 schv,

The signal transducing agent, SYNNOTCH®, 1s described in UL S, Patents 9,670,281
and 9,834,608; and U.S. Patent Applications 20180079812, 20180208636, and 2018035501 1.
The matenals and methods for construction of SYNNOTCH® Receptors with appropriate
response elements are described 1n U.S. Patents 9,670,281 and 9,834,608, and pending
applications, above. Fach of the aforementioned patents and applications are incorporated
herein by reference 1n thewr entireties.

SYNNOTCH® Chimeric vecepiors and anti-C i ic CAR desion.

SYNNOTCH® constructs are designed i which a SYNNOTCH® receptor for pan-
human B cell antigens such as CD19, CD20, or B220 (UD4SR, See, Rodig et al., Hum Pathol
2005, 36(1).51), drives the inducible expression of a CAR for anti-human CD1lc antigen.

As described in UK. Patents Nos., 9,670,281 and 9,834 608, an anti-CD19 SYNNOTCH®
receptor 1s constructed by fusing an anti-human CD19 scFv to the Notchl core intracellular
domain and Gald DNA binding domain (DBD)-VP64 fusion. The expression of GaldVPo4
protein turns on the multimerized transcriptional response element {TRE) regulating an anti-
human CD11c CAR, which 1s composed of the anti-CDB11¢ scFv and CD8 alpha hinge region
as the extracellular domain, and CD28-4-1BB and CD3zeta as the itracetvlar signaling
domain. Similarly, an anti-B220 SYNNOTCH® receptor targeting human B220 s

constructed by replacement of the CD19 scFv with mouse/human cross-reactive B220 scFv.
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Example 2: Generation of CAR-T cells having chimeric receptor pelypeptides and
chimeric antigen recepiors

Generation of SYNNOTCH-CAR T cells

Primary human T cell 1solation, and culture and lentiviral transduction of human T
cells are performed as described elsewhere (see, e.g, U S Patents Nos,, 9,670,281 and
9,834,608). Briefly, purified human T cells from healthy blood donors are lentivirally
transduced with etther anti-CD19 or anti-B220 SYNNOTCH® receptor (Myc-tagged) and a
TRE-inducible promoter controlling expression of the anti-CDM i¢c CAR (Flag-tag). After
lentiviral transduction, the expression of both the SYNNOTCH® receptor and the inducible
anti-CD1lc CAR are assessed by staining with anti-myc-tag Alexa Fluort47 (Cell Signaling
#2233y and anti-flag  Alexa Fluord88 (Cell Signaling #15008).

Generation of target cell fines expressing human CDI9 and Ci i ic

To evaluate the ability of SYNNOTCH® constructs generated as described above to
kill cells expressing CD1 e, human K562 cell line and human B cell lines such as Nalm6,
Raji or Daudi are used to generate stable target cell clones as described elsewhere (Ellebrecht
et al., Science 353:179-184, 2016}, Brietly, either K562 or B cell lines are lentivirally
transduced with an expression construct contaming human CD11c ¢cDNA, a constitutive
cassette driving GFP expression and a drug selection gene {e.g., hygromycin or puromycing.

After lentiviral transduction, CD11c-expressing B cells are single-cell cloned by himiting

dilution based on their GFP expression. See, e.g., Freshney, (2010}, Colture of Animal Cells:
A Manual of Basic Techmque and Specialized Applications (6th edition) Hoboken, N. I

Wiley-Blackwell. pp. 208-211.

Characterization and functional analyvsis of SYNNOTCOH-CAR T eells

Cvtotoxicity T lymphocyte assay, SYNNOTCH®-CAR T cells {effectors) and
engineered target cell lines (targets} expressing both CT19/B220 and U 1 ¢ proteins are co-
cultured at 37°C overnight at various effector and target (E:T) ratios. Cells are harvested and
lactose dehydrogenase {LDH}, a stable cvtosolic enzyme that s released upon cell lysis, is
measured using a bioluminescence-based LDH-Glo cytotoxicity Assay Kit (Promega, Cat#:
J2380). Inaddition to engineered target cell hines, human ABCs from elderly female patients

with lupus are used to evaluate the cytotoxicity of the engineered SYNNOTCH®-CAR T
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cells. First, human ABCs from patients are 1solated by magnetic cell sorting system (see,
e.g., Miltenyi et al, Cyfomenry 11:231-238, 1990}, Second, SYNNOTCH®- CAR T cells are
co-cultured with purified human ABCs at 37°C as described above, using engineered target
cell lines. Third, after three days of co-culture, the efficiency of cell killing 15 assessed by the
percentage of ABC cell survival using surface staming with anti-CD19 and anti-CDllc
antibodies (Rubtsov et al | supra) or by LDH-Glo cytotoxicity Assay {(Promega; Madison,
Wi,

SYNNOTCH®-CAR T cells are stimulated at 37°C overnight with target cells lines
as described elsewhere (see, Roybal et al., Cell 164:770-779, 2016). The supernatant from
the co-culture is analyzed for the presence of cytokines such as IFNgamma or IL-2 by ELISA
assay {e.g., R&D Systems; cat # DIF50 for human IFNgamma ELISA kit and cat #:D2050
human IL-2 ELISA kit).

Example 3: Binding Kinetics of CD19 and CD11c sc¥vs
Table 1 below shows the binding kinetics of scFvs binding either CD19 or CDl e
The data demonstrate functional antigen-binding fragments capable of specifically binding
CDI%or CDl e
Table 1.
Name Target SEQIDNO Kd

2A07 D19 SEQIDNGO: 1 6.26E-09
2G08 D19 SEQIDNG: 2 1.25B-07
3E09 D19 SEQIDNG: 3 599E-09
2803 D19 SEQIDNG: 4 952B-09
2ZA05 CD1¢ SEQIDNGO: 5 6.90E-09
1AGH CD1¢ SEQIDNO: 6 621E-09
TATL CD1¢ SEQIDNO: 7 878E-09
1EO9 CD1¢ SEQIDNO: 8§  4.55E-09
3B04 CD1¢ SEQID NG 9 624E-09

2EGS CD19 SEQID NG 10 814E-09
3.8 CDlle  SEQID NO: 37 7.54E-08
3.8 CDlle  SEQID NO: 38 1.19E-08

Example 4: Treatment of Systemic lupus erythematosus {(SLE)

20
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A mammal suffering from SLE will be assaved to determune the presence of SLE
autoantibodies prior to and after treatment with an immunoc-activatable T cell generated in
Example s. Human ABCs from penpheral blood samples of SLE patients can be isolated by
magnetic cell sorting system (Miltenyi et al | Cyvomeny 11 p231-238 (19903). The isolated
cells are then stimulated for 5-7 days with CD40L (R &D system, Cat# 6420-CL) and Cp(
ODN 2006 (InvivoGen, Cat# t1rl-2006) 1n the presence or absence immuno-activatable T cell
comprising a CD19 CAR a CD1lic CAR Culture supernatants will be tested for secreted
Immunoglobuling (e g, IgM, fgA and IgG) by ELISA assay and ANA autoantibodies by
immunofluorescence analysis as described previously (Capolunghi ef af., Rheumarology 49:
p2281-89 (2010)). A patient 15 admimstered a dose of the immuno-activatable T cell
comprising the CIM 9 CAR and the CD11c CAR, n the range of 10-100 mullion T cells. The
dose will be empirically determined depending on a number of factors, includimg side effects,
and indications of efficacy. The modified T-cells can be adnunistered by any method known
1o the art including, without hioutation, intravenous, subcutaneous, intranodal, intratumoral,
mirathecal, itrapleural, mtraperitoneal and duectly to the thymus. A single dose or multiple

doses may be admmnistered.

SEQUENCE APPENDIX
SEQUID NO: 1 2A07 scFy

EVOLVOSGAEVKKPGESLIKISCKGSGYSFTSYWIGWYROMPGKGLEWMGHYPGDSDTRYSPSFQGOVTISADKS!
STAYLOWSSLKASDTAMYYCARYIQGLGYYFDYWGQGTIVIVSTGGGGSGGREIGHGRSSYELMOPPIVSYSP
GOTASITCSGDRLGDKYVSWYQOKPGQSPVIVIYODTKRPSGIPERFSGSNSGNTATLTISGTOAMBEADYYCQA
WDSGTAIFGERGTIVTVL

SEQUID NQ: 2 2G08 sckv

QVOLVASGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGOVTISADKS
ISTAYLOWSSLKASDTAMYYCARYIQGLGYYFDYWGOGTLVTVSTGGGEGESGGGGSGEGESQAGLTOPPSVSYSP
GOTASITCSGDRLGDRYVSWYQOKPGQSPYLVIYODSKRPSGIPERFSGSNSGNTATLTISGTOAMDEADYYCQA
WESSTVVFGGGTKVTVL

SEQ 1D NQ: 3 3000000000 scfv
GQLOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADKSI
STAYLOWSSLKASDTAMYYCARYIQGLGYYFDYWGQGTLVTVSTGGGEGEGESGGRESQAGLTARPEVSVSP
GQTASITCRFGDKLGHKYVSWYQOQKPGOSPVLVIYGDSKRPSGIPERFSGSNSGNTATLTISGTGAMDEADYYCGA
WOSSTWERGGGTRLTVL

SEQ 1D NO: 4 "2E03 sofy
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CMOLVASGGGYVOPGGSLRLSCAASGFTFSSYOGMHWVRQARPGKGLEWVARRYDGSNKYYADSVKGRFTISRD
NSKNTLYLOMNSLRAEDTAVYYCAKPSRGYSRSLDYWGOGTLVTVITGGGGSGEGESGGEE5GPVITGPPSVSY
SPGOTASITCSGDHLGDKFTSWYQUORPGOSPVLVIYODNKRPSGIPERFSGENSGNTATLTISRVEAGDEADYYCQ
VWDSSSDHWVEGGGTGLTVL

SEQ 1D NO: 5 2405 scfy

QVOLVESGAEVKKPGESLIKISCKGSGYSFTSYWIGWYRAOMPGRGLEWMGHYPGDSDTRYSPSFQGOVTISADKS!
STAYLOWSSLKASDTAMYYCARLOSGWLHAFDIWGOGTMVTVSTGGGGEEGEEGSGGHESASVLTARPEVSYS
PGOTARISCSGDKLGDKYVSWYQOKPGOSPVLVIVEDSKRPSGIPERLSGSNSGNTATLTISGTOQAMDBEADYYCOA
WDSSTVVEGGGTKLTVL

SEQUID NO: 6 1AD1 sckv

QVQLLOSAAEVKKPGESLKISCKGSGYSFTRYWIGWVROAMPGKGLEWMGHYPGDSDTRYSPIFQGQUTISADKS!
STAYLOQWSSLKASDTAMYYCARLKW SGLSHYYYYYMDVWGKGTTVTVSTGGGGESGGGEEGEEGSLSELTODPA
VEVALGOTVRITCOGDSLRNYYASWYQORKPGOAPVLVIYGKNNRPSGIPDRFSGSRSGNTASLTITGAGAEDEAD
YYCNSRDSSGNHPVVEGGGTHKLTVL

SEQID NQG: 7 1AL sckv

QVOLLOSAAEVKKPGESLKISCKGSGYSFTSYWIGWYROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADKS!
STAYLOWSSLKASDTAMYYCARLKW SGLSHYYYYYMDVWGEKGTTVIVSTGGGGSGEGGESGHEEELSELTODPA
VEVALGOTVRITCOGDSLRSYYASWYQOKPGOAPVIVIYGKNNRPSGIPDRESGSSIGNTASLTITGAGAEDEADY
YONSRDSSGNHLVFGGGTKLITVL

SEQ 1D NO: 8 1000000000 scFv

QVOLLOSAAEVKKPGESLKISCKGSGYSFTSYWIGWYROMPGKGLEWMGHYPGDSDTRYSPSFOQGOVTISADHKS!
STAYLOWSSLKASDTAMYYCARLKW SGLSHYYYYYMDVWGKGTTVIVSTGGGGSGGEGESGHEGESSELTADPA
VSVALGOTVRITCOGDSLRSYYASWYCQQKPGOAPVLVIVGKMNRPSGIPDRFSGSSSGNTASLTITGAGAEDEADY
YONSRIOSSGNHVIFGGGTRLTVL

SEQ 1D NO: 9 3B04 schv

QVOLVOQSGAEVKKPGESLIKISCKGSGYSFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFOGOVTISADKS
ISTAYLOWSSLKASDTAMYYCARLPLGLOVGFDYWGOGTLVIVSTGGGGSGGEEGSGEEESLPVLTOPPSVSVSP
GOTASITCSGDKLGDKYASWYQQOKPGOSPVLHYODTKRASGIPERFSGSNSGNTATLTISGTOAVDEADYYCOAFR
DSSAAHFVFGAGTKLTVL

SEQ 1D NO: 10 200000 schv

GMQOLVOSGAEVIKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADK
SIBTAYLOWSSLKASDTAMYYCARVRYSYDLNFDYWGOQGTIVTVSTGGGGSGGGEGGGESSYELMOPPSVSYS
PGOTASITCSGDKLGDKYASWYQQOKPGQSPYIVIYODNKRPSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQ
TWOSSTAVIFGGGTIRVTVL

SEQUID NQO: 11 282 schv

QVQLAGSGAELAKPOGASVKLACKTSGYTRFTNFWMHWYKORPGOGLEWIGYINPSSDYTKYNQKFKGKATLTAD
KSSSTAYMOQUSSLTYEDSAVYYCARDDYSDEGFAYWGOGTIVTIVSAGGGGSGGEGESGGGESDIOMTOSPASLSA
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SVGETVTITCRASENIYSFLAWYQOKQGKSPGLLVYNAKTLAEGVPSRESGSGSGTORSLKINSLOPEDFGSYYCQH
HYGIPPTFGGGTRLEIK

SEQ ID NO: 12 304-LC1 schv

QVOLOQOSGAELARPGASYKMARCKASGYTFTSYTMHWYKQRPGOGLEWIGYINPSSGYTKYNQOKFKBKATLTAD
KS5STAYMOLSSLTSERSAVYYCAREANWDDVDYWGOGTTLTVSSGGGGSGGEESGEEESQIVITASPAIMSAS
PGEKVTMTCSASSSYSYMYWY LOKPGSSPRLLIYDTSNLASGVPVRESGSGSGTSYSLTISRMEAEDAATYYCQOW
SSYPLTFGAGTRLELK

SEQ ID NO: 13 3D4-LC2 sciv

QVOLOQSGAELARPGASVKMSCKASGYTFTSYTMHWYVKQRPGOGLEWIGYINPSSGYTKYNGKFKDKATLTAD

KE35TAYMOLSSLTSERSAVYYCAREANWDDVDYWGOGTTLTVSSGGGGSGGEESGEEESDVIMTQTPLSLPY
SLGDOASISCRSSOSIVHSNGNTYLEWYLOKPGOSPKLLIYKVONRESGVPDREFSGSGSGTRFTLKISRVEAEDLGLY
YCRGGSHVYPYTRFGGGTKLEK

SEQ D NQ: 14 4A5 schv

EFQLOOSGPELVKPGASVKISCKASGYSFTDYNMNWVKQSNGKSLEWIGYINPNYGTTSYNQIKFRGKATLTVDGS
SSTAYMOLNSLTSEDSAVYYCARNYYSSSYDGYFDYWGQGTTLTVISGGGGESGHLGEGERESDIVITQAPASLAY
SLGORATISCRASESVDNYGISFMHWYQOQKPGOPPKFLIYRASNLESGIPARFSGSGSRTDFTLTINPVETDDVATYY
COOSNKDPRYFGGGTKLEIK

SEQUID NQ: 15 400000008 sckv

OVOLAQAGPELVKPGASVKISCRASGYTFIDYYIDWVKQRPGOQGLEWIGWIFPGTNSTYYNEKFKGKATLTVIKSS
STAYMLLSSLTSEDSAVYFCARSGLRDFDYWGQGTTLTVSSGGGGESGGEESGEEESDIVMTOSPFATLSVTPGDR
VELACRASQAIGDYLHWYQOKSHESPRLLIKYASGSISGIPSRFSGSGSGSDETLSINSVERPEDVGVYYCONGHSFPLY
FGAGTHLELK

SEG D NQ: 16 4G6 schv

EVOLOGSGPYLVKPGASYRKMSCKASGYTFTDYYMINWYKOSHGKGLEWIAVINFPYSGGTSYNQRFKGRATLTVDK
SASTAYMELSSLTSEDSAVYYCASVSSYGNYFDYWGOGTTLTVSSGGGGRSGGEESGGGESDIVLTASPASLAVSELG
GRATISCRASESYSIHASHLLHWYQOKPGOPPKLLIYAASNLESGYPARFSGSGSETDFTLNIHPVEEEDAATYRCO
QSIEDPWTFGGGTKLEIK

SEQ ID NO: 17 500 sckv

QVOLOQSGPELVKPGASVKISCKASGYTFTDYYINWVKORPGOGLEWIGWIFPGAGSTYYNEKFKGKATLTVDKSS
STVYMLLSSLTSEDSAVYFCAREAKLGRDYFDYWGOGTTLTVSSGGGESGEEGESGHEESDIVMTQSHKFMSTSY
GORVSITCKASQDVSTAVAWCQOKPGOSPRLLIYSASYRYTGVPDRETGSGSGTDRTFTISSVOAEDLAVYYCOOH
YSTPYTFGGGTRLEKK

SEQ ID NO: 18 5G7 schv
EFQLOGSGPELVKPGASVKISCKASGYSFTRDYNMNWVKQSNGKSLAWIGVINPNYGTTNYNQKFKGKATLTIVDO
SSETAYMOLNSLTSEDSAVYYCARNYYGSTYDGYFDYWGQGTTLTVSSGGGGIGGHESGGEESDVLITOSPASLA
VSLGORATISCRASESVDNYGISFMHWYQOQKPGOPPKFLIYRASNLESGIPARFSGSGSRTDFTLTINPVETDDVAT
YYCOOSNKDPRTFGGGTKLET
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SEQID NQG: 19 5HY scfv

EFQLOQSGPELVKPGASVKISCKASGYSFTDYNMNWYKOSNGIKSLAWIGVINPNYGTTNYNGQKFKGKATLIVEC
SESTAYMUOLNSLTSEDSAVYYCARNYYGSTYDGYFDYWGOGTTLTVSSGGGESGHEESGRGESDIVLITORPASLA
VSLGOQRATISCRASESVDNYGISFMHEWYGQOKPGOPPKFLIYRASNLESGIPARFSGSGSRTDFTLTINPVETDDVAT
YYCQQSNKDPRTFGGGTKLEIT

SEQ 1D NO: 20 6B2 schv

GVOLOOSGAELMKPGASVKISCKATGY TINGYWIEWVKERPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTS
SNTAYMQLSSLUTTEDSAYYCARGMEGAMDBDYWGGGTIVTVSSGGEGSGEEESGHEESIVMTOSHKEMSTRY
GORVSITCKASQDVSTAVAWYQKKPGOSPKLLIYSASYRYTGYPDRETGSGSGTDRTFTISSVOAEDLAVYYCOQQOH

YSTPPTRGGGTILEIK

SEQ ID NO: 21 683 scFv

QVOLQOPGAELVMPGASVRLSCKASGYTFTSYWMHWYVKQRPGOGLEWIGEIDPSESYPNYNOQNFKGKATLTVD
KSSSTAYMOLSSLTSEDSAVYYCARSYYGREGYAMDYWGQGTSVTVSSGGGEGSGGGESGEEESNIVMTASPKS
TSMSVGERVTLNCKASENYGTYVSWYGQUIPEGQSPKLLIYGASNRYTGVPDRFTGSGSATDETLTISSVOAEDLADY
HCGQSYSYPPFTRGSGTHLEIK

SEQ 1D NO: 22 600000 schv

QVOLTESGPGLVAPSOSLSITCTYSGRSLTNYHSWYROPPGKGLEWLGVIWTGGGETNYNSALKSRLSISKDDSKSG

VELKMNSLQTDDTARYYCARNEAVVAIFDWYFDVWGTGTTVIVSSGGGGESGEEESGEEHESDIGMTATTSSLSA
SLGDRVTISCRASODISNYLNWYCQQKPDGAVKLLIYYTSRLHSGVPSRESGSGSGTDRSLTISNLEQEDFATYRCGOG
NTLPWTFGGGTELEIK

SEQUID NQO: 23 6F3 schv

EFQLOQSGPELVKPGASVKISCKASQYSFTDYNMNWVKQSNGKSLEWIGVINPNYGTTSYNQKFKGRATLTYDQS
SSTAYMOLNSLTSEDSAVYYCARNYYONNYDGYFDYWGOGTTLTVSSGGGESGEEESGGEESDIVITOSPFASLA
VSLGORATISCRASESVDNYGISFMHWYQQKPGOPPKFLIYRASNLESGIPARFSGSGSRTDFTLTINPVETDDVAT
YYCOQQSNKDPRTFGGGTKLEIT

SEQ D NQ: 24 6F4 schv

GQIGLVOSGPELKKPGETVKISCKASGYTFTMYGMSWVKOAPGKGLKWMGWINTYSGYPTYADDRKGRFAFSLET
SANTAYLOINNLKNEDTATYECARFPYDYDGYFDVWGETGTIVIVSAGGEGGSGGEEAGEGESDIVMTOSHKEMS
TSVGDRVSITCKASQDVGTAVAWYQOQKPGOSPKLLIVWASTRHTGVPDRFTGSGSGTDFTLAISNVOSEDLADYF

CHOFSSYPLTFGAGTRLELK

SEQ 1D NO: 25 983 schv

EVOLOGSGPELVKPGASVKISCKASGY TFTRDYYMNWVKOSHGKSLEWIGDINPNNGGTTYNGRFKGKATLTVDK

SSSTAYMELRSUTSEDSAVYYCARRYYSSGYDGYFDVWGTETIVIVSSGGHESGEEHIGGRESDIVITQSPASLA

VSLGORATISCRASENVDNYGISFMHWYQOKPGQOPPKFLIYRASNLEYGIPARFSGSGSRTDFTLTINPVETDDVATY
YYCQOSNKDPLTFGAGTKLELK

SEQ ID NO: 26 15H3 sckv
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EVOLOQSGPELVKPGASVKMSCKASGSTRTSYVMHWVKOKPGQGLEWIGYSNPYNDGTKYNEKFKGKATLTRD
KSSSTAYMELSSLTSEDSAVYYCARLNVLYYFDNWGQGTTLTVESGGGGESGEEGESGEGESDIVETOSPASLAVSLG
QRATISCRASKSVSTSGYTYMHWYQUOKPGOPPKLLIYLASNLESGVPARFSGSGSGTDFTLNIHPVEEEDAATYYCO
HSRELPLTFGAGTKLELK

SEQ D NO: 27 8C3 schv

QVOLAOPGTELVRPGASVYKLSCRASGYTFTSYWMHWYVYKGRPGOGLEWIGNINPGNGGTDYNEKIKSKATLTVD
KeTSTAYMOLSSLTSEDSAVYYCARGGGYYGYDGYWYFDVWGETGTTVIVSSGGGGESGGEEIGEGEEDIVMTQ
AAFSIPVTLGTSTSISCRSTRSLEHSNGITYLYWYLOKPGQOSPGLLIYOMSNLASGYPDRESSSGSGTDFTLRISRVEAE
DVGVYYCAQNLELMWTFGGGTKLEIK

SEQUID NQ: 28 4C7 schv

EVOLQGSGPVLVKPGPSVKISCEASGFTFTDYYMHWVKONHGKSLEWIGLVYPYNGD TIYNQKFKGKATLTVDTS
SSTAYMDLHSLTSEDSAVYYCARGANWGDYWGAGTTLTVSSGGGESGEEGSGEEESBVYMTGTPLSLPVSLG

DOASISCRSSOSLVHSNGNTYLHWFLOGKPGOSPKLLIYKVSNRFSGYPDRFSGSGSGTDFTLIISRVEAEDLGLYFCS
QSTHVYPPTRFGGGTKLEIK

SEQID NQG: 29 4D4 scfv

QVQLAGPGTELVKPGASYKLSCKASGYTFTSYWMHWVKQRPGOQGLEWIGNISPSNGOTNYNENFKSKATLTVD
KSESTAYMOLSSLTSEDSAVYYCATYYVDYWGOGTTLTVSSGGGGESGEGGESGERESVVMTOTPLTLSVTIGOP
ASISCKSTOSLLDSDGKTYLNWRLORPGOSPKRLUIYLVAKLDSGVPDRFTGSGSGTDFTLKISRVEAEDLGLYYCWQG
THFPQTFGGGTKLEIK

SEQ 1D NO: 30 6A3 schv

QVTLKESGPGILOSSOTLSLTCAFRGFSLSTSGMGYSWIRQPSGKGLEWLAHIVWDDDKRYNPSLKSRLTISKDTSR

NQVFLKITSVDTADTATYYCARRVYGYDPYAMNYWGPGTSVTVSSGGGESGHEGEIGGEESQIVLTOSPALMSA
SPGEKVTMTCSASSSVEYMYWYQOKPRSSPKPWIYLTSTLASGYPARFSGSGSGTSYSLTISSMEAEDAATYYCQO
WESNPYTHFGGGTKLEIK

SEQ ID NO: 31 888 scFv

EVOLOQSGPELVKPGASVIISCKASGYTFTRDYYMNWYKQSHGKSLEWIGDINPNNGGTSYNQKFKGKATLTVDK
SSSTAYMELRSLTSEDSAVYYCAPHYYGSSYDWYFDVWGETGTTVTVSSGEGGESGGGGSGEEGESDIVETOSPASLA
VSLGORATISCRASESVDNYGISFMHWYQOQKPGUPPKLLIYRASNLESGIPARFASGSGSRTDFTLTINPVETDDVAT
YYCQOQANKDPLTFGAGTKLELK

SEQ 1D NO: 32 881 schv

EVOLOQSGPELVKPGASVIIPCKASGYTFTDYNMDWVKQSHGKSLEWIGDINPNNGGTIYNGQKFKGKATLIVDK
SSSTAYMELRSLTSEDTAVYYCAREDDSRYWYFDVWGTGTTVTVSSGGGEIGGEGESGEEESDIVMTASHIKFMS
TSVGDRVSITCKASODVGETAVAWYGOKPGOSPKLLIYWASTRHTGYPDRRFTGSGSGTDRFTLTISNVQSEDLADYRC
QQYSSYPYTFGGGTKLEIK

SEQUID NQ: 33 982 schv

QIOFVOSGPELKKPGETVKISCKASVYTRTEYPMHWVKOAPGKGFKWMGWINTYSGEPTYADDFKGRFAFSLETS
ASTAYLGINNLKNEDTASYFCAREGWLDAMDYWGOGTSVIVSSGGEGGESGHEEESGEEGSDIVMTQSOKFMST!
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VGDRVSITCKASONVETAVAWYQOQKPGOSPKLLIYSASNRYTGVPRDRFTGSGSGTORFTLTISNMGSEDLADYFRCQO
QYSSYTWTFGGGTELEIK

SEQ ID NO: 34 9C1 sckv

QVOLKQSGPGLVOPSQSLSITCTYSGRFSLTTRFGVHWVYRASPGKGLEWLGVIWSGGSTDYNAAFISRLSISKDNSKS
QVFFKMNSLOVDDTAIYYCAPRLGLRAYWGOGTLVTVSAGGGGSGGGEESGEEESDIKMTOSPSSMYASLGERY
TITCRASQDINSYLSWEFQORPGKSPKTLIYRANRLYDGVPSRESGSGSGODYSLTISSLEYEDMGIYYCLQYDEFPYTH
GGGTILEVK

SEQ 1D NO: 35 8G1 schv

QVOLKQSGPGLVAPSQSLSITCTYSGRSLTSYGVHWVRQSPGKGLEWLGVIWSGGTTDYNAAFISRLSISKDNSKS
QVFFKMNSLOADDTAIYYCARMGGTGYFDVWGTGTTVTVSSGGGGSGEGGESGEEESNIVMTOSPKSMSMSY
GERVTLSCKAGENVGPYVSWYCQQOKPEGSPKLLIYGASNRFTGVPDRFTGSGSATDFTLTISOVOAEDLADYHCGQS
YSYPFTFGSGTKLEIK

SEQ 1D NQO: 36 3G6 schv

QVOLKQSGPGLVOPSQSLSITCTVSGRALTSYGVHWVRQSPGKGLEWLGVIWSGGTTDYNAAFISRLSISKDNSKS
QVFFKMNSLQADDTAIYYCARMGGTGYFDVWGTGTTVTVSSGGRGEIGEEGSGELESDIVMTOAARSNPVTLG
TSASISCRSSKSLEHSNGITYLYWYLOKPGLSPQLLUYHMSNLASGYPDRESSSGSGTDRTLRISRVEAEDVGVYYCAQ
NLELPWTFGGGTKLENK

SEQUID NQG: 37 3.9 VH-VL full schy

QVQLVOSGAEVKKPGASVKVSCKASGYTFTDYNMHWYRCAPGOGLEWMGYIYPYNGGTAYNQKFKNRVTMT
ROTSTSTVYMELSSERSEDTAVYYCARGLDYMBYWGOGTLVTVESGGEGG5GGGGESGGEE5AIGLTOSPSSLEAS

VEDRVTITCRASENIYSYLAWYQOKPGKAPKLLIYNAKILAEGYPSRFSGSGSGTDFTLTISSLOPEDFATYYCOHHY

VSPRTFGQGTKLEIK

SEQ 1D NO: 38 VIL-VH full scFV

DIOMTQSPSSLSASVGDRVTITCRASENIYSY LAWY QOKPGKAPKLLIYNAKILAEGVPSRESGSGSGTDRTLTISSLA
PEDFATYYCOHHYVSPRTEGOGTHLEIKGGGGSGGEGEGGEESQVALVOSGAEVKPGASVYRVSCKVAGYTETD
YNMHWVROQAPGKGLEWMGYIYPYNGGTAYNGKFKNRYTMTEDTSTDTAYMELSSLRSEDTAVYYCARGLDVM
DYWGQGTLVTVSS

SEQ 1D NO: 38 2A07 VH Domain

EVOLVOSGARVKKPGESLKISCKGSGY S FTSYWIGWVROMPGKG LEWMGHYPGDSRTRYSPSFOGOVTISADKS
ISTAYLOWSSLKASDTAMYYCARYIQGLGYYFDYWGQGTLVTVST

SEQ 1D NO: 40 2608 VH Domain
QVOLVOSGAEVEKKPGESLKISCKGAGYSETSYWIGWVRAOMPGKGLEWMGHYPGRSBTRYSPSFQGQVTISADK
SISTAYLOWSSLKASDTAMYYCARVIQGLGYYFDYWGQGTLVTVST

SEQ 1D NO: 41 3000000000 VH Domain
GLOLVQSRGAEVIKPGESLKISCKGSGY SFTSYWIGWYROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADK
SISTAYLOWSSLKASDTAMYYCARYIQGLGYYERYWGOGTLVTVSY
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SECHID NO: 42 2803 VH Domain
OMALVOSGGGEYVOPGGESLRLSCAASGETESSYGMHWVROAPGRGLEWVAFIRY DGSNKYYADSVKGRFTISR
DNSKNTLYLOMNSLRAEDTAVYYCAKPSRGYSRSLBYWGOGTLVTVST

SEQID NQG: 43 2A05 VH Domain
QVOLVESGAEVIKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGHYPGDRSDTRYSPSFQGQVTISADKS
ISTAYLOWSSLKASDTAMYYCARLOGSGWIEHAFDIWGOGTMYTVST

SEQUID NO: 44 1A01 VH Domain
QVQLLOSAAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGQITISADIKSI
STAYLOWSSLKASDTAMYYCARLKWSGLSHYYYYYMDVWGKGTTVTVST

SEQUID NO: 45 1A11 VH Domain
QVOLLOSAAEVKKPGESLKISCKGSGY SFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADKS
ISTAYLOWSSLKASDTAMYYCARLKWSGLSHYYYYYMDVYWGKGTTVTVST

SEQ 1D NO: 46 1000000000 VH Domain
QVOLLOSAAEVKKPGESLKISCKGSGY SFTSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADKS
ISTAYLOWSSLKASDTAMYYCARLKWSGLSHYYYYYMDVYWGKGTTVTVST

SEQ 1D NQO: 47 3804 VH Domain
OVOLVOSGAEVKKPGESLIKISCRGSGYSETSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGOVTISADK
SISTAYLOWSSLKASDTAMYYCARLPLGLOQVGEDYWGQGTLVIVAT

SEQ 1D NO: 48 2000006 VH Domain
OMOLVOSGAEVIKPGESLKISCKGSGY SETSYWIGWVROMPGKGLEWMGHYPGDSDTRYSPSFQGQVTISADK
SISTAYLOWSSLKASDTAMYYCARVRYSYDLNFDYWGOGTLVIVST

SEQ 1D NO: 48 282 VH Domain
QVOLOOSGAELAKPGASYKLSCKTSGY TETNFWMHWYKGRPGOGLEWIGYINPSSDY TKYNGRKFKGKATLTAD
KESSTAYMOLSSLTYEDSAVYYCARBDYSDEGFAYWGOGTLVTVSA

SEQ 1D NO: 50 304-LC1 VH Domain
QVOLOOSGAELARPGASVKMSCKASGY THISYTMHWYVKGRPGOGLEWIGYINPSSGYTKYNGKFKDRKATLTAD
KESSTAYMOLASLTSEDSAVYYCAREANWDDVDYWGOGTTLTVSS

SEQ 1D NO: 51 304-LC2 VH Domain
QVOLOQSGAELARPGASVIKMSCKASGYTETSYTMHWYVKQRPGOGLEWIGYINPSSGYTKYNOKFKDRATLTAD
KSSSTAYMOLSSLTSEDSAVYYCAREANWDDVDYWGOGTTLTVSS

SEQ 1D NO: 52 4A5 VH Domain
EFQLOGSGPELVKPGASVIISCKASGY R FTRY NMNWVKOSNGKSLEWIGVINERNYGTTSYNQKEFKGKATLTIVDG
SSSTAYMOLNSLTSEDSAVYYCARNYYSSSYDGYFDYWGQGTTLTVSS

SEQ 1D NO: 53 400000000 VH Domain
QVQLOGSGPELVKPGASVKISCRASGY TRTDYYIDWVKQRPGOQGLEWIGWIFPGTNSTYYNEKFKGKATLTVDKS
SSTAYMULLSSLTSEDSAVYFCARSGLRDFDYWGQGTTLTVSS
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SEQUID NQ: 54 4G6 VH Domain
EVOLOGSGPVLVKPGASVIKMSCKASGYTETDYYMNWVRKQSHGKGLEWIAVINPYSGGTSYNGKFKGKATLIVD
KSSSTAYMELSSLTSEDSAVYYCASYSSYGNYFRBYWGOGTTLTVSS

SECQID NQ: 55 500 VH Domain
QVQLAGSGPELVKPGASVKISCKASGYTFTBYYINWVKORPGOQGLEWIGWIFPGSGSTYYNEKFKGKATLTVDIKS
SETVYMLLSSLTSEDSAVYFCAREAKLGRDYFDYWGQGTTLTVES

SEQUID NQ: 56 5G7 VH Domain
QIQLVOSGPELKKPGETVKISCKASGYTFTTYGMSWVKOAPGKGLKWMGWINTYSGYPTYADDFKGRFAFSLET
SASTAYLQINNLKNEDTTTYFCARPPYDEDGYFDVWGTGTAVTVSES

SEQUID NQ: 57 5HL VH Domain
EFQLOQSGPELVKPGASVKIGCKASGYSFTBY NMNWVKOQSNGKSLAWIGYINPRYGTTNYNQKFKGRATLTVD
GSSSTAYMOLNSLTSEDSAVYYCARNYYGSTYRGYFDYWGQGTTLTVSS

SEQ 1D NO: 58 682 VH Domain
QVOLOQSGAELMKPGASVIASCRATGY TINGYWIEWVKERPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTS
SNTAYMQLSSLTTEDSAIYYCARGMEGAMDYWGOGTIVTVYSS

SEQ 1D NO: 59 683 VH Domain
QVOLAQGPGAELVMPGASVRLSCKASGY TFTSYWMHWVKORPGOGLEWIGEIDPSESY PNYNQNFKGRATLTY
DKSSSTAYMOLSSLTSEDSAVYYCARSYYGREGYAMBYWGQGTSVTVSES

SEQ 1D NO: 60 6000006 VH Domain
OVOLTESGPGLVAPSOSLAITCTYSGESLTHNYHSWVROPPGRGLEWLGVIWTG GG TNYNSALKSRLSISKDDSKSG
VELKMNSLOTDDTARYYCARNEAVVAIFDWYFDVWGTGTTVTVYSS

SEQ 1D NO: 61 6F3 VH Domain
EFQLOOSGPELVKPGASVIKISCKASGYSFTRY NMMWVIKOSNGISLEWIGVINPNYGTTSYNQKFRGKATLTVDG
SSSTAYMOLNSLTSEDSAVYYCARNYYGRNNYDGYFDYWGOGTTLTVSES

SEQ ID NO: 62 6F4 VH Domain
QIGLVOSGPELKKPGETVIISCRASGYTHFTMYGMSWVRKOAPGRGLKWMGWINTYSGYPTYADDFKGRFAFSLE
TSANTAYLOINNLKNEDTATYFCARFPYDYDRGYEBYWGTGTTVTVSES

SEQ 1D NO: 63 853 VH Domain
EVOLOQSGPELVKPGASVIKISCKASGY TRTRYYMMWVKQSHGKSLEWIGDINPNNGGT TYNOKFKGKATLTVDK
SSSTAYMELRSLTSEDSAVYYCARRYYSSGYDGYFDYWGTGTTVTVSS

SEQ ID NO: 64 15H3 VH Domain
EVOLOQSGPELVKPGASYKMSCKARGITETSYYMHWVKOKPGOGLEWIGYSNPYNDGTKYNEKFKGKATLTSD
KSSSTAYMELSSLTSEDSAVYYCARLNVLYYFDNWGQGTTLTVSS

SEQ ID NO: 65 8C3 VH Domain
QVOLOOPGTELVKPGASVELSCRASGY TFTSYWMHWVKQRPGOGLEWIGNINPGNGGTDYNEKIKSKATLTVD
KSTSTAYMOLSSLTSEDSAVYYCARGGGYYGYDGYWYFDVWGTGTTVTVSS
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SEQUID NQ: 66 4C7 VH Domain
EVOLOGSGPYLVKPGPSVKISCEASGETFTRYYMBEWVKONHGKSLEWIGLYYPYNGDTIYNOKFKGKATLIVDT
SESTAYMBDLHSLTSEDSAVYYCARGANWGEDYWGOGTTLTVSS

SEQID NQ: 67 4D4 VH Domain
QVQLAGPGTELVKPGASVKLSCKASGYTFTSYWMHWYVKGRPGOGLEWIGNISPSNGGTNYNENFKSKATLTVD
KSSSTAYMOQLSSLTSEDSAVYYCATYYVDYWGQOGTTLTVSS

SEQ D NO: 68 6A3 VH Domain
QVTLKESGPGILASSOTLSLTCSFSGRSLSTSGMGVSWIRQPSGKGLEWLAHIYWDDDKRYNPSLKSRLTISKDTSR
NOVFLKITSVDTADTATYYCARRVYGYDPYAMMNYWGPGTSVTVES

SEQUID NO: 69 888 VH Domain
EVOLQGSGPELVKPGASVIISCKASGY TFIDYYMNWVKQSHGKSLEWIGRINPNNGGTSYNOKFKGKATLTVIRK
SSSTAYMELRSLTSEDSAVYYCAPHYYGSSYDWYFDYWGTGTTVTYSS

SEQ 1D NO: 70 981 VH Domain
EVOLQGSGPELVKPGASVKIPCKASGY TR TRYNMODWVKOSHGKSLEWIGRINPNNGGTIVNQKFKGKATLTVIK
SSSTAYMELRSLTSEDTAVYYCAREDDSRYWYFDVWGTGTTVTVSS

SEQ 1D NO: 71 982 VH Domain
QIGFVOSGPELKKPGETVKISCRASYYTETEYPMHWVKOAPGKGFRKWMGWINTYSGEPTYADDFKGRFAFSLET
SASTAYLQINNLKNEDTASYFCAREGWLDAMBYWGOGTSVIVSS

SEQ 1D NO: 72 8C1 VH Domain
QVOLKASGPGLVOPSQSLSITCTVSGESLTTEGVHWVRASPGKGLEWLGVIWSGGSTDYNAAFISRLSISKDNSGKS
CVFFKMNSLQVDDTAIYYCAPRLGLRAYWGQGTLVTVSA

SEQ 1D NO: 73 8G1 VH Domain
QYQLKASGPGLVOPSOSLSITCTYSGESLTSYGVHWYRGSPGHGLEWLGVIWSGGTTDYNAAFISRLSISKDNSKS
QVFFKMNSLOQADDTAIYYCARMGGTOYEBYWOTGTTVTVSS

SEQ ID NO: 74 3G6 VH Domain
QYQLKASGPGLVOPSOSLSITCTYSGESLTSYGVHWYRGSPGHGLEWLGVIWSGGTTDYNAAFISRLSISKDNSKS
QVFFKMNSLOQADDTAIYYCARMGGTOYEBYWOGTGTTVTVSS

SEQ D NO: 75 3.9 VH-VL VH Domain
QVOLVOSGAEVKKPGASVKVSCKASGYTFTDYNMHWYRQAPGOGLEWMGYIYPYNGGTAYNGKFKNRVTM
TROTSTSTVYMELSSLRSEDTAVYYCARGLDVMBYWGQGTLVTVSES

SEQ ID NO: 76 3.9 VL-VH ¥H Domain
QVOLVOARGAEVEKKPGASVIVICKVSGYTRTDYNMHWVROAPGKGLEWMGYIYPYNGGTAYNQKFKNRVTMT
EDTSTDTAYMELSSLRSEDTAVYYCARGLDVMDYWGQGTLVTVSS

SEQ ID NO: 77 2A07 VL Domain
SYELMQPPSVSVAPGOTASITCSGRKLGDRKYVSWYQOKPGOSPVIVIVORTKRPSGIPERFSGONGGNTATLTISG
TCAMDEADYYCQAWDSGTAIFGGGTRVTVL
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SEQUID NQO: 78 2G08 Vi Domain
CAGLTQPPSYSVYSPGOTASITCSGDERLGDKYVSWYQOKPGQSPYLVIVEDRSKRPSGIPERFSGENSGNTATLTISG
TOAMDEADYYCOAWDSSTYVRGGGTIVTVL

SEQUID NQG: 79 3000000030 VL Domain
QAGLTGPPSVSVSPGOTASITCRGDELGHKYVSWYQOQKPGOSPYIVIVODSKRPSGIPERFSGSNSGNTATLTISG
TOAMDEADYYCQAWDSSTWYFGGGTRLTVL

SECHD NO: 80 "2E03 VL Domain
QPVLTOPPSVSYSPGRIASITCSGRKLGDKFTSWYQOQRPGOSPVIVIVODNKRPSGIPERFSGONSGNTATLTISR
VEAGDEADYYCOQVWDSSSDHWVFGGGTOLTVL

SEQUID NO: 81 2A05 VL Domain
QSVITOPPSVSVAPGOTARIMISGRKLGDKYVIWYQOKPGOSPVLVIVEDRSKRPSGIPERISGSNSGNTATLITISGT
CAMDEADYYCQAWDSSTYVYIFGGGTKLTVL

SEQ 1D NO: 82 1A01 VYL Domain
LSELTQDPRPAVSVALGOQTVRITCOGRELRNYYASWYQOKPGOAPVLVIVGKNNRPSGIPDRESGSRSGNTASLTITG
ACQAEDEADYYCNSRDSSGNHPYVIGGGTKLTVL

SEQ 1D NO: 83 1A11 VYL Domain
LSELTODPAVSVALGOQTVRITCOGDSLRIYYASWYQOKPGOAPVLVIYGKNNRPSGIPDRESGSSSGNTASLTITG
ACQAEDEADYYCNSRDSSGNHLVFGGGTKLTVL

SEQ 1D NO: 84 1000000000 VL Domain
LSELTODPAVSVALGOQTVRITCOGDSLRSYYASWYQOKPGOAPVLVIYGKNNRPSGIPDRESGSSSGNTASLTITG
ACQAEDEADYYCNSRRSESGNHVIFGGGTKLTVL

SEQ 1D NO: 85 3804 VL Domain
LPVETOPPSVEVSPGOTASITCSGRKLGDRYASWYQUKPGUSPYLIYODTKRASGIPERFSGONSGNTATLTISGT
CAVDEADYYCQAFDSSAAHFYFGAGTKLTVL

SEQ 1D NO: 86 200000 VL Domain
SYELMQPPSYSVYSPGOTASITCSGDRKLGDKYASWYQOKPGQSPYLVIVEDNKRPSGIPERFSGONSGNTATLTISG
TOAMDEADYYCQTWDSSTAVFGGGTIVTVL

SEQ 1D NO: 87 2B2 VL Domain
DIOMTOSPASLSASVGETVTITCRASERIYSFLAWYQOKQGKSPOQULVYNAKTLAEGVPSRFSGSGSGTOFSLKING
LOPEDFGSYYCOHHYGIPPTFGGGTRLEIK

SEQ ID NO: 88 304-LC1 VL Domain
GIVLTOQSPAIMSASPGEKVTMTCSASSSVSY MY WYLQKPGSSPRULIVDTSNLASGVPVRFSGSGSGTSYSLTISRM
EAEDAATYYCOOQWSSYPLTFGAGTKLELK

SEQ ID NO: 83 304-LC2 VL Domain
DVLMTOTPLOLPYSLGDOASISCRESQSIVHSNGNTYLEWYLOQKPGOSPKLUYKVYSNRFSGVRDRFSGSGSGTDFT
LIKISRVEAEDLGLYYCEQGSHYPYTFGGGTKLEIK
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SEQID NQO: 80 4A5 VL Domain
DIVLTGSPASLAVSLGORATISCRASESYDNYGISFMHWYQOKPGOPPRKFLIYRASNLESGIPARFSGSGSRTDFTL
TINPVETDDVATYYCQOSNKDPRTFGGGTHLEIK

SEQUID NQO: 91 400000008 VL Domain
DIVMTQSPATLSVTPGDRVSLSCRASQSISBYLHWYOQQKSHESPRLLIKYASQSISGIPSRISGSGSGSDFTLSINSVE
PEDVGVYYCONGHSFPLTFGAGTKLELK

SEQUID NQO: 82 4G6 VL Domain
DIVETQSPASLAVSLGORATISCRASESYS IHASHILHWYQOKPGOPPKLLIYAASNLESGVPARFSGSGSETDFTLN
IHPVEEEDAATYFCQOSIEDPWTFGGGTKLEIK

SEQUID NQG: 83 500 VL Domain
DIVMTOSHKFMSTSVGDRVSITCKASGDVSTAVAWCOOKPGOSPKLLIYSASYRYTGVPDRFTGSGSGTDFTFTIS
SVOAEDLAVYYCQOHYSTRPYTFGGGTRLEIK

SEQ D NQO: 84 5G7 VL Domain
DIVMTOSHKFMSTSVGDRVSITCKASQDYVGTAVAWYQEKPGOSPKILIYWASTRHTGVPDRITGSGSGTDRTLT!
SNVOSEDLADYFCQQYSSYPLTFGAGTKLELK

SEQ 1D NO: 85 5H1 VL Domain
DIVLTOSPASLAVSLGORATISCRASESVDNYGISFMHWYQOKPGOPPKFLIYRASNLESGIPARFSGSGERTDETL
TINPVETDDVATYYCQOSNKRPRTFGGGTKLET

SEQ 1D NO: 896 682 VL Domain
DIVMTOSHKFMSTSVGDRVSITCKASQDVSTAVAWY QKIKPGOSPKLLIYSASYRYTGVPDRFTGSGSGTDFTFTIS
SVOAEDLAVYYCQOHYSTPRTFGGGTKLEIK

SEQ 1D NO: 97 683 VL Domain
NIVMTOSPRSTOSMSVGERVTLNCKASENVETYVEWYQOKPEQSPRLLIYGASNRYTGYPDRETGSGSATDRTLTIS
SVOAEDLADYHCGQSYSYPRETFGSGTKLEIK

SEQ 1D NO: 88 600000 VL Domain
DIGMTOTTSSLSASLGDRVTISCRASODISNYLNWYQOKPDGAVKLLIVY TSRLHSGVPSRFSGSGSGTDRSLTISNL
EQEDFATYFCQOGNTLPWTFGGGTKLEIK

SEQ 1D NO: 89 6F3 VL Domain
DIVETOSPASLAVSLGORATISCRASESYDNYGISFMEWYQOKPGOPPKFLIYRASNLESGIPARFSGSGSRTDFTL
TINPVETDDVATYYCOOSNKDPRTFGGGTKLET

SEQ 1D NO: 100 6F4 VL Domain
DIVMTOQSHKFMSTSVGDRVSITCKASODVGTAVAWYOQOKPGOSPKLLIYVWASTRHTGVPDRFTGSGSGTDFTLA
ISNVOSEDLADYFCHQFSSYPLTFGAGTRLELK

SEQ ID NO: 101 8B3 VL Domain
DIVETGSPASLAVSLGORATISCRASENVDNYGISFMHWYQOKPGOPPKFLIYRASNLEYGIPARFSGSGSRTDFTL
TINPVETDDVATYYCOOSNKDPLTFGAGTKLELK
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SEQUID NQO: 102 15H3 VL Domain
DIVLTGSPASLAYVSLGORATISCRASKSVSTSGYTYMHMWYQOQKPGOPPKLLIYLASNLESGVPARFSGSGSGTDRTL
NIHPVEEEDAATYYCOHSRELPLTFGAGTKLELK

SEQUID NQG: 103 8C3 VL Domain
DIVMTOAAFSIPVTLGTSTSISCRETKSLLHSNGITYLYWYLQKPGOSPOQLLIYOMSNLASGYPDRFSSSGSGTDRTL
RISRVEAEDVGVYYCAQNLELPWTFGGGTKLEIK

SEQUID NQ: 104 4C7 VL Domain
DVVMTQTRLSLPVSLGDCASISCRISOSLVHSNGNTYLHWRLQKPGOSPKLLIYKYSNRFSGYPDRFSGSGSGTDFR
TLKISRVEAEDLGLYFCSOQSTHVPPTFGGGTRLEK

SEQUID NQ: 105 4D4 VL Domain
DVVMTOTRLTLSVTIGOPASISCKSTQSLLDS DEKTYLNWRLORPGOSPKRLIVEVSKLDSGVPDRFTGSGSGTRRT
LKISRVEAEDLGLYYCWOGTHFPQTFGGGTKLEIK

SEQ 1D NO: 106 6A3 YL Domain
QIVLTOSPALMSASPGEKVTMTCSASSSVSYMYWYQOKPRSSPKPWIYLTSTLASGVPARFSGSGSGTSYSLTISS
MEAEDAATYYCQOWSSNPYTRGGGTKLEIK

SEQ 1D NO: 107 8B8 VL Domain
DIVLTOSPASLAVSLGORATISCRASESVDNYGISFMHWYQOKPGOPPKLLIYRASNLESGIPARFSGSGSRTDFTL
TINPVETDDVATYYCQOSNKRPLTFGAGTKLELK

SEQ 1D NO: 108 ©B1 VL Domain
DIVMTOSHKFMSTSVGDRVSITCKASQDVGTAVAWYQOKPGOSPELLIVWASTRHTGYPDRFTGSGAGTDRTLT
ISNVQSEDLADYFCQQYSSYRYTFGGGTKLEIK

SEQ 1D NO: 109 8B2 VL Domain
DIVMTOSOKEMSTIVGDRVSITCKASONVGTAVAWYQOKPGOSPKLLIYSASNRYTGYPDRFTGSGEGTDRTLTI
SNMOSEDLADYFCQQYSSYTWITFGGGTKLEK

SEQ ID NO: 110 8C1 VL Domain
DIKMTGSPSSMYASLGERVTITCKASQDINSYLSWFCQOKPGRSPKTLIYRANRLVDGYPSRESGSGSGQDYSLTISS
LEYEDMGIYYCLOYDEFPYTFGGGTRLEVK

SEQ ID NO: 111 8G1 VL Domain
NIVMTQSPKSMSMSVGERVTLSCKAGENVGRYVSWYQOQKPEQSPKLUIYGASNRFTGVPDRFTGSGSATDFTLT!
SSVOAEDLADYHCGQSYSYPFTFGSGTKLEK

SEQ ID NO: 112 3G6 VL Domain
DIVMTOAAFSNPYTLGTSASISCRESKSLLHSNGITYLYWYLQKPGLSPGLLIYHMSNLASGVPDRESSSGSGTDRTL
RISEVEAEDVGVYYCAOQNLELPWTFGGGTRLEIK

SEQ ID NO: 113 3.8 VH-VL VL Domain
AIQLTOSPSSLBASVYGDRVTITCRASENIVSYLAWYQOKPGKAPKLLIYNAKILAEGVPSRFSGSGSGTRFTLTISSLG
PEDFATYYCOQHHYVSPRTFGQGTKLEIK

(9%
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SEQID NQG: 114 3.9 VE-VH VL Domain
DIGMTQSPSSLSASVGDRVTITCRASENIYSYLAWYQGKPGKAPKLLIYNAKILAEGVPSRFSGSGSGTDRTLTISSL
QPEDFATYYCOHHYVSPRTFGOGTKLEIK
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SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:

SEQID NO:

115 CDR H1 #1 GYSFTSYWIG

116 COR HI #2 GFTFSSYGMH

117 CDR H1 #3 GYTFTNFWMH

118 CDR H1 #4 GYTFTSYTMH

119 COR H1 #5 GYSFTDYNMN

120 CDR H1 #6 GYTFTDYYID

121 CORHI #7 GYTFTDYYMN

122 CDR H1 #8 GYTFTDYYIN

123 COR H1 #9 GYTFTTYGMAWY
124 COR HI #10 GYTINGY

125 CDR HI #11 GYTFTSYWMH

126 CDR H1 #12 GFSLTNYIHS

127 COR HI #13 GYTETMYGMSWY
128 COR H1 #14 GSTFTSYVMH

129 COR HI #15 GFTFTDYYMH

130 CDR H1 #16 GFSLSTSGMGVS
131 CDR H1 #17 GYTFTDYNMD

132 COR HI #18 VYTFTEYPMHWY
133 CDR H1 #18 GRSLTTRGVH

134 COR HI #20 GFSLTSYGVH

135 CDR HI#21 GYTFTDYNMH

136 COR HZ #1 HiYPGDSDTRYSPSFQG
137 COR H2 #2 FIRYDGSNKYYADSVRG
138 CDR H2 #3 INPSSDYTKYNQKFKG
135 CDR HZ #4 INPSSGYTKYNQKFKD

140 CDR H2 #5 INPNYGTTSYNGQRKFKG
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SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:

SEQID NO:

141 CDR H2 #6 IFPGTNSTYYNEKFKG
142 COR HZ #7 INPYSGGTSYNQKFKG
143 CDR H2 #8 IFPGSGSTYYNEKFKG
144 COR HZ #9 WINTYSGVPTYADDFK
145 COR H2 #10 INPNYGTTNYNQKFKG
146 CDR H2 #11 HPGSGSTNYNEKFKG
147 CDR HZ #12 IDPSESYPNYNQONFKG
148 COR H2 #13 IWTGGGTNYNSALKS
145 CDR H2 #14 iINPNNGGTTYNQOKEKG
150 COR H2 #15 SNPYNDGTKYNEKFKG
151 CDR H2 #16 INPGNGGTDYNEKIKS
152 CDR HZ #17 VYPYNGDTIYNQKFKG
153 COR H2 #18 ISPSNGGTNYNENFKS
154 CDR H2 #18 IYWDDDKRYNPSLKS
155 CODR HZ #20 INPNNGGTSYNGKFKG
156 CDR H2 #21 INPNNGGTIYNGKFKRG
157 CDR HZ H#22 WINTYSGEPTYADDRK
158 COR H2 #23 IWSGGESTDYNAAFIS
159 CDR H2 #24 IWSGGTTDYNAAFS
160 COR HZ #25 YIYPYNGGTAYNQKFKN
161 CDR H3 #1 ARYIQGLGYYRDY

162 CDR H3 #2 AKPSRGYSRSLDY

163 COR H3 #3 ARLQSGWLHAFD

164 CDR H3 #4 ARLKWSGLSHYYYYYMDY
165 CDR H3 #5 ARLPLGLOQVGFDY

166 CDR H3 #6 ARVRYSYDLNFDY

167 COR H3 #7 ARDDYSDFGFRAY

168 CDOR H3 #8 AREANWDRDVDY

169 CDR H3 #9 ARNYYSSSYDGYFDY
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SEQUID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQ D NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:

SEQID NO:

170 CDR H3 #10 ARSGLRDFDY

171 COR H3 #11 ASVSSYGNYFDY

172 CDR H3 #12 AREAKLGRDYFDY
173 CDR H3 #13 ARFPYDFDGYFDYV
174 COR H3 #14 ARNYYGSTYDGYFDY
175 CDR H3 #15 ARGMEGAMDY

176 CDR H3 #16 ARSYYGRSGYAMDY
177 COR H3 #17 ARNEAVVAIFDWYFDY
178 COR H3 #18 ARNYYGNNYDGYFDY
179 COR H3 #18 ARFPYDYDGYRDY
180 CDR H3 #20 ARRYYSSGYDGYRDY
181 CDR H3 #21 ARLNVLYYFDN

182 COR H3 #22 ARGGGYYGYDGYWYRDY
183 CDR H3 #23 ARGANWGDY

184 CDR H3 #24 ATYYVDY

185 CDR H3 #25 ARRVYGYDPYAMNY
186 CDR H3 #26 APHYYGSSYDWYRDY
187 COR H3 #27 AREDDSRYWYEDY
188 CDR H3 #28 AREGWLDAMDY

189 CDR H3 #29 APRLGLRAY

190 CDR H3 #30 ARMGGTGYFDY

191 CDR H3 #31 ARGLDVMDY

182 COR L1 #1 SGDKLGDKYVS

193 CDR L1 #2 FGDKLGHKYVS

194 CDR L1 #3 SGDKLGDKFTS

195 CDR L1 #4 QGDSLRNYYAS

196 CDR L1 #5 QGDSLRSYYAS

187 COR L1 #6 SGDKLGDKYAS

198 CDR L1 #7 NIYSFLAWY
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SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:

SEQID NO:

199 CDR L1 #8 5VSYMYWY

200 COR L1 #9 SIVHSNGNTYLEWY
201 CDR L1 #10 SVDNYGISFMHWY
202 COR L1 #11 SISDYLHWY

203 COR L1 #12 SVSIHASHLLHWYQ
204 CDR L1 #13 DVSTAVAWC

205 COR L1 #14 DVGTAVAWY

206 COR L1 #15 DVSTAVAWY

207 COR L1 #1606 NVGTYVSWY

208 COR L1 #17 DISNYLNWY

205 CDR L1 #1858 NVDNYGISFMHWY
210 COR L1 €19 SVSTSGYTYMHWY
211 COR L1 #20 SLLHSNGITYLYWY
212 CDR L1 #21 SLVHSNGNTYLHWF
213 COR LT #22 SLLDSDGKTYLNWEF
214 CDOR LT #23 NVGTAVAWY

215 COR L1 #24 DINSYLSWF

216 COR LI #25 NVGPYVSWY

217 CDR L1 #2606 RASENIYSYLA

218 COR L2 #1 QDTKRPS

215 CDR L2 #2 QDSKRPS

220 CDR L2 #3 QDNKRPS

221 COR L2 #4 EDSKRPS

222 CDR L2 #5 GKNNRPS

223 COR L2 46 QDTKRAS

224 COR L2 #7 KTLAEGVPS

225 CDR L2 #8 NLASGVPY

226 COR L2 #9 SNRFSGVPD

227 CDR L2 #10 NLESGIPA
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SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:

SEQID NO:

228 CDR L2 #11 QSISGIPS

229 COR L2 12 NLESGVPA
230 CDR LZ #13 YRYTGVPD
231 COR L2 14 TRHTGVPD
232 COR L2 #15 NRYTGVPED
233 CDR L2 #16 SRLHSGVPS
234 CDR L2 #17 NLEYGIPA
235 CDR L2 #18 NLASGYPD
236 CDR L2 #1939 SKLDSGYPD
237 COR L2 #20 TLASGVPA
238 CDR L2 #21 NRLVDGVPS
239 CDR L2 #22 NRFTGVPD
240 CDR L2 #23 NAIGLAE

241 CDR L3 #1 QAWDSGTA!
242 COR L3 #2 QAWDSSTVY
243 CDR L3 #3 QVWDSSSDHWY
244 CDOR L3 #4 NSRDSSGNHPVY
245 COR L3 #5 NSRDSSGNHLY
246 CDR L3 #6 NSRDSSGNHVI
247 COR L3 #7 QAFDSSAAHEY
248 CDR L3 #8 QTWDSSTAY
245 CDR L3 #9 QHHYGIPPT
250 COR L3 #10 QOWSSYPLT
251 CDR LI #11 FOGSHVPYT
252 COR L3 #12 QOSNKDPRT
253 CDR L3 #13 QNGHSFPLY
254 CDR L3 #14 QOSIEDPWT
255 COR L3 #15 QHYSTPYT

256 CDR L3 #16 QQYSSYPLY
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SEQUID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQID NO:
SEQUID NO:
SEQID NO:
SEQID NO:

SEQID NO:

257 CDR L3 #17 QQHYSTPPT
258 COR L3 #18 GOSYSYPPFT
255 CDR L3 #13 QGOGNTLPWT
260 CDR L3 ¥20 HQFSSYPLY
261 COR L3 #21 QOSNKDPLT
262 CDR L3 #22 QHSRELPLT
263 COR L3 $23 AQNLELPWT
264 CDOR L3 #24 SQSTHVPPT
265 CDR L3 #25 WQGTHFPQT
266 COR L3 #26 QQWSSNPYT
267 CDR L3 #27 QQYSSYPYT
268 CDR L3 #28 QOQYSSYTWT
268 CDOR L3 #29 LOQYDEFPYT
270 CDR L3 #30 GQSYSYPRY
271 COR L3 #31 QHHYVSPRT
272 Linker {G45}3 GGGGSGGGESGEEES

273 CD28 Co-stimulatory domain

IEVMYPPPYLDNERSNGTHHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTVARHIFWYRSKRSRLLHSDY
MNMTPRRPGPTRKHYQPYAPPRDFAAY

SEQID NO:

274 CD3 zeta Signaling Domain

MICGVKALFTAAILQAQLPMITEAQSFGLLDPIKLCYLLDGILF [YGVILTALF LRVKFSRSADAPAYQQGANQG
LYMELNLGRR EEYDVLDKRR GRDPEMGGKP QRRENPOEGL YNELOKDKMAEAYSEIGMKG ERRRGKGHDG
LYQGLSTATK DTYDALHMQA LPPR

SEQID NO:

275 Human CD8« transmembrane domain

IYIWAPLAGTCGVLLLSLVIT

SEQID NO:

276 Human CD8« transmembrane domain

IYIWAPLAGTCGVLLLSLVITLYCNHRN

SEQUID NO:

277 Human CD2Z28 transmembrans domain

FWVLVWWEEVLACYSLLIVTVAFRHFWY

SEQID NO:

ALYLLRRDOQRLPPDAHKPPGGGSFRTPIQREECADAHSTLAKE

278 OX40 Co-stimulatory Domain
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[



PCT/US2023/065782

WO 2023/201339

QD NO: 279: 4-188 Co-stimulatory Domain
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OFTHER EMBODIMENTS
It is to be understood that while the invention has been described in conjunction
with the detatled description thereof, the foregoing description is intended to iHlustrate
and not limit the scope of the invention, which is defined by the scope of the appended
claims. Other aspects, advantages, and modifications are within the scope of the

followmg claims.

44
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WHAT I8 CLAIMED Is:
1. A method for modulating signaling in a cell, said method comprising transforming

the cell with

a nuclei¢ acid sequence encoding a chimeric receptor polypeptide, wherein the
chimeric receptor polypeptide comprises an extracellular domain, a transmembrane domain,
and an intracellular domain, wherein the extracellular domain comprises a first antigen
binding domain capable of binding to a first antigen on a CD11¢"Thet” B cell, and wherein
the intracellelar domain comprises a transcrniptional control umit and a protesiytic site; and

a nucleic acid sequence encoding a chimeric antigen receptor polypeptide, wherein
the chimeric antigen receptor comprises a second antigen binding domain capable of binding
to a second antigen present on the CD11¢ T-bet™ B cell, wherein the nucleic acid sequence
encoding the chimeric antigen recepior polypeptide 15 operably linked to a transcriptional
control element to which the transcriptional control unit can bind; and

contacting the cell with a CD11c+T-bet+ B cell expressing the first antigen on its
surface, wherein the contacting induces cleavage at the proteolytic site, thereby releasing the
mwtracellular domain; and

wherein the transcriptional control unit activates the transcriptional control element
operably linked to the nucleic acid sequence encoding the chimeric antigen receptor

polypeptide, thereby activating expression of the chimeric antigen receptor polypeptide.

-~

2. The method of claim 1, wherein the chumeric receptor polypeptide 1s a chimeric

NOTCH receptor polypeptide.

3. The method of claim 2, wherein the chumeric NOTCH receptor 1s a SYNNOTCH®

receptor.

4. The method of claim 3, wherein the first antigen binding domain 1s an antibody or

antigen binding fragment.

S The method of claim 4, wherein the first antigen binding domain is an antigen
binding fragment selected from the group consisting of a Fab, a F(ab ) fragment, a scFv, a

scab, a dAb, a single dowain heavy chain antibody, and a single domam light chain antibody.
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6. The method of claim 4, wherein the first antigen is a B cell receptor.
7. The method of claim 6, wherein the B cell receptor s selected from the group

consisting of CD19, CD20, and CD45R.
g The method of claim 7, wherein the first antigen binding domain binds CD19.

g, The method of claim &, wherein the first antigen binding domain comprises an scFv

comprising a sequence at least 90% wdentical to one of SEQ ID NOs: 1-10.

10 The method of claim 9, whereimn the first antigen binding domain comprises one of the
following:

{a} a heavy chain variable domain comprising SEQ 12 NG 39 and a light cham
variable domain comprising SEQ ID NG 77,

{b} a heavy chain variable domain comprising SEQ ID NO: 40 and a light chain
variable domain comprising SEQ ID NG 78;

{c} a heavy chain variable domain comprising SEQ ID NGO 41 and a hight chain
variable domain comprising SEQ ID NG 79;

{d} a heavy chain variable domain comprising SEQ ID NO: 42 and a light chain
variable domain comprising SEQ ID NG 80;

{e} a heavy chain variable domain comprising SEQ 1D NO: 43 and a light chain
variable domain comprising SEQ 1D NO: 81;

{f) a heavy chain variable domain comprising SEQ 1D NO: 44 and a light chain
variable domain comprising SE(Q 1D NO: 82;

{2} a heavy chain variable domain comprising SEQ 1D NO: 45 and a light chain
variable domain comprising SEQ 1D NO: 83;

{h) a heavy chain variable domain comprising SEQ 1D NO: 46 and a light chain
variable domain comprising SE(Q 1D NG: 84,

(1) a heavy chan vaniable domain comprising SEQ 1D NO: 47 and a light chain
variable domain comprising SEQ D NO: 85; or

(1) a heavy chamn vaniable domain comprising SEQ 1D NO: 48 and a light chain
variable domain comprising SE(Q TD NG: 86
it The method of claim 4, wherein the second antigen 18 a receptor present on CD11¢"T-

bet B cells.



WO 2023/201339 PCT/US2023/065782

12, The method of claim 1, wherein the transcriptional control unit comprises a
transcriptional activator,
13 The method of claim 1, wherein the second antigen binding domain is an antibody or

antigen binding fragment.

14. The method of claim 13, wherein the second antigen inding domain is an antigen
binding fragment selected from the group consisting of a Fab, a F{ab™ )2 fragment, a scFv, a

scab, a dAb, a single domain heavy chain antibody and a single domain light chan antibody.

15 The method of claim 13, wherein the second antigen is a receptor present on

CD11¢" T-bet BT cells.

16. The method of claim 15, wherein the second antigen 1s CD ic.
17. The method of claim 16, wheremn the first antigen binding domain comprises an scFv

comprising a sequence at least 90% 1dentical to SEQ ID NO: 37 or SEQ D NO: 38,

I8 The method of claim 17, wherem the first antigen binding domain comprises either
{8} a heavy chain vaniable domam comprising SEQ 1D NO: 75 and a light chain
variable domain comprising SEQ 1D NG: 1135 or
{b} a heavy chain variable domain comprising SEQ 1D NO: 76 and a light chain

variable domain comprising SEQ 1D NO: 114,

19 The method of claim 1, wherein the proteolytic stie is cleavable by a member of the

ADAM family of proteases.

20. The method of claim 1, wherein the first antigen binding domain is targeted to a first

epitope and the second antigen binding domain s targeted to a second epitope.

21 The method of claim 1, wherein the first epitope and the second epitope are on the

same target.

22. The method of claim 1, wherein the first epttope and the second epitope are on

different targets.

43
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23. The method of claim 1, wherein the first antigen binding domain and the second

antigen binding domain bind the same antigen and the same epitope.

24 The method of claim 1, wherein the nucleic acid sequences are in separate vectors.
25 The method of clamm 1, wherein the nucleic acid sequences are 1ncluded m the same
vector.

26. A method of treating a mammal having a disease, the method comprising

administering to the mammal a cell transformed as in any one of claims 1-25.

27. The method of claim 26, wherein the disease 13 an autoummune disorder.
28. The method of claim 26, wheremn the autoimmune disorder 1s selected from a group

consisting of hupus, rheamatoid arthritis, multiple sclerosis, msulin dependent diabetes
mellitus, myasthenia gravis, Grave's disease, autoimmune hemolytic anemia, autormmune
thrombocytopenia purpura, Goodpasture's syndrome, pemphigus vulgans, acute rheumatic

fever, post-strepiococcal glomerulonephritis, and polyarteritis nodosa.

29, A chimeric receptor polypeptide comprising an extracelinlar domain, a
transmembrane domain, and an intracellular dJomain, wherein the extracellular domain
comprises an antigen binding domain that binds antigens present on CD11¢ Thet™B cells,
wherein the intracellular domain comprises a transcriptional control unit and a proteolytic
site, and wherein the transcriptional control unit comprises a domaim capable of activating a

transcriptional conirol element.

30. The chimeric receptor polypeptide of claim 29, wherein the chimeric receptor

polypepiide is a chimeric NOTCH receptor polypeptide.

3L The chimeric receptor polypeptide of claim 30, wherein the chimeric NOTCH

receptor is a SYNNOTCH® receptor.

32. The chimeric receptor polypeptide of claim 31, wherein the antigen binding domain is

an antibody or antigen binding fragment.
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33 The chimeric receptor polypeptide of claim 32, wherein the antibody or antigen
binding fragment binds to a B cell receptor selected from the group consisting of CD19,

CD20, and CD435R.

34 The chimeric receptor polypeptide of claim 33, wherein the antigen binding domain

binds CD19.

35. The chimeric receptor polypeptide of claim 34, wherein the antigen binding domain
comprises an scFv comprising a sequence at least 90% identical to one of SEQ 1D NOs: 1-

10

36. The chimeric receptor polypeptide of claim 35, wherein the antigen binding domain
comprises one of the following:

{a} a heavy chain variable domain comprising SEQ 1D NG: 39 and a light chain
variable domain comprising SEQ ID NG 77,

{b} a heavy chain variable domain comprising SEQ ID NO: 40 and a light chain
variable domain comprising SEQ 1D NO: 78;

{c} a heavy chain variable domain comprising SEQ 1D NO: 41 and a light chain
variable domain comprising SEQ 1D NG: 79;

{d} a heavy chain variable domain comprising SEQ 1D NO: 42 and a light chain
variable domain comprising SEQ 1D NO: 80;

{e} a heavy chain variable domain comprising SEQ 1D NO: 43 and a light chain
variable domain comprising SE(Q 1D NG: 81,

() a heavy chain variable domain comprising SEQ 1D NO: 44 and a light chain
variable domain comprising SE(Q 1D NG: 82;

{2} a heavy chain variable domain comprising SEQ 1D NO: 4S5 and a light chain
variable domain comprising SE(Q 1D NG: 83,

{h) a heavy chain variable domain comprising SEQ 1D NO: 46 and a light chain
variable domain comprising SE(Q 1D NG: 84,

{1} a heavy chan vanable domain comprising SEQ ID NO: 47 and a light chain
variable domain comprising SEQ 1D NO: 85; or
{1} a heavy cham vanable domam comprising SEQ ID NO: 48 and a light chain vanable

domain comprising SEQ 1D NO: &6
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37. The chimeric receptor polypeptide of claim 33, wherein the B cell receptor is a

receptor present on U1 Ic+T-bet B+ cells.

38 A pharmaceutical composition comprising the chimeric receptor polypeptide of any

one of claims 29-37.

39 An tsolated nucleic acid encoding the chimeric receptor polypeptide of any one of

claims 29-37.

40 A vector comprising the nucleic acid of claim 39.
41 A cell comprising the nucleic acid of claim 39 or the vector of claim 40,
42, A chimeric antigen receptor polypeptide comprising (1) a single-chain variable

fragment (scFv) having binding specificity for a CD11¢7T-Bet™ B cell antigen, (it} a
transmembrane domain, {111} at least one co-stimulatory domain, and (v} an activating

domain.

43. The chimeric antigen receptor polypeptide of claim 42, wherein the scFv fragment

has binding specificity for CBlic

44, The chimerie antigen receptor polypeptide of claim 43, wherein the scFv fragment

comprises 3 sequence at least 90% identical to SEQ 1D NO: 37 or SEQ 1D NG: 38

45, The chimerie antigen receptor polypeptide of claim 44, wherein the scFv fragment
comprises either:

{a} a heavy chain variable domain comprising SEQ 1D NG: 75 and a hight chain
variable domain comprising SEQ ID NG 113; or

{b} a heavy chain variable domain comprising SEQ ID NO: 76 and a light chain

variable domain comprising SEQ ID NGO 114,

46. An isolated nucleic acid encoding the chimeric antigen receptor polypeptide of claim

42 or clamm 43.

47. A vector comprising the nucleic acid of claim 46.
48. A cell comprising the nucleic acid of claim 46 or the vector of claim 47,

46
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49, A vector comprising the nucleic acid of claim 39 and the nucleic acid of claim 46.

50. A cell comprising the nucleic acid of claim 39 and the nucleic acid of claim 46, or the

vector of claim 49,

51 The cell of any one of claims 41, 48, or 50, wherein the cell 18 an immune cell, a

neuron, an epithelial celi, an endothelial cell, or a stem cell.

52, The cell of claim 31, wherein sard cell 15 an immune cell selected from the group
consisting of a T cell, a B cell, a monocyte, a natural killer cell, a dendritic cell, a

macrophage, a regulatory T cell, a helper T cell, and a cytotoxic T cell.

53. A method of producing a chimeric receptor polvpeptide, the method comprising
culturing the cell of claim 41 n a culture mediom under conditions sufficient to result in
expression of the chimeric receptor polypeptide.

54 The method of claim 53, comprising recovering the chimeric receptor polypeptide

from the cell and/or cell culture medium.

[
(54

A chimeric receptor polypeptide produced by the method of clamm 53 or claim 54

S

a3

A method of producing a chimeric antigen receptor polypeptide, the method
comprising culturing the cell of claim 48 n a culture mediom under conditions sufficient to

result 10 expression of the chimeric receptor polypeptide.

57 The method of claim 56, comprising recovering the chimeric antigen receptor

polypeptide from the cell and/or cell culture medium.

38. A chimeric antigen receptor polypeptide produced by the method of claim 56 or claim

57.
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