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ABSTRACT 

 

The disclosure relates to monoclonal antibodies and antigen binding fragments, 

variants, multimeric versions, or bispecifics thereof that specifically bind CD3 epsilon 

(CD3), as well as methods of making and using these anti-CD3 antibodies and antigen 

binding fragments thereof in a variety of therapeutic, diagnostic and prophylactic indications.  
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1 

ANTI-CD3 EPSILON ANTIBODIES AND METHODS OF USE THEREOF 

 

Related Applications 

[0001] The present application is a divisional application of Australian Patent 

Application No. 2019235523, which claims the benefit of U.S. Provisional Application No. 

62/643,095, filed March 14, 2018, the contents of which are incorporated herein by reference 

in its entirety. 

 

Incorporation-By-Reference of Sequence Listing 

[0002] Preceding applications contained a Sequence Listing which was originally 

submitted electronically in ASCII format and is hereby incorporated by reference in its entirety.  

Said ASCII copy, created on 14 March 2019, is named NOVI-

046_001WO_SequenceListing_ST25.txt and is 25.5 KB in size. The present application 

contains a Sequence Listing which has been submitted electronically as an XML document in 

the ST.26 format and is hereby incorporated by reference in its entirety. Said XML copy, 

created on 16 March 2026, is named P0025006AUD1_Sequence_Listing.xml and is 69 KB in 

size.  

Field of the Invention 

[0003] The disclosure relates to monoclonal antibodies and antigen binding fragments, 

variants, multimeric versions, or bispecifics thereof that specifically bind CD3 epsilon (CD3), 

as well as methods of making and using these anti-CD3 antibodies and antigen binding 

fragments thereof in a variety of therapeutic, diagnostic and prophylactic indications. 

Background of the Invention 

[0004] CD3 is a cell surface complex expressed on T cells in association with the T cell 

receptor. The CD3 complex is required for the activation of CD8+ and CD4+ T lymphocytes. 

It is formed of three different but highly related chains: one CD3 gamma chain, one CD3 delta 

chain, and two CD3 epsilon chains, which associate with each other to form a CD3 

epsilon/gamma heterodimer, and a CD3 epsilon/delta heterodimer. The two CD3 heterodimers, 

together with the T cell receptor (TCR) and the signal-transducing zeta chain homodimer form 

the T cell receptor complex. 

[0005] T cell retargeting (or T cell redirecting) bispecific antibodies (biAbs) is a novel 

class of therapeutics, capable of recruiting T cells to tumor cells and inducing tumor-specific 

size.

Field of the Invention
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1a 

(but MHC-independent) activation of T cell cytotoxicity. Typically, T cell retargeting biAbs 

contain a CD3 binding arm for T cell recruitment, and a tumor targeting arm specific for a 

tumor-associated antigen (TAA). Such a bispecific design enables the bringing of a T cell into 

a close contact with the target tumor cell, resulting in the formation of an immunological 

synapse, local T cell activation and the subsequent destruction of the target cell by perforin and 

granzyme released from T cell cytotoxic granules. In the last few years, T cell retargeting biAbs  

 

 

[Text continues on page 2]
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blinatumomab (Blincyto) for B-ALL (B-cell Acute Lymphoblastic Leukemia). As shown with

Blincyto, biAb-mediated redirecting of T cell cytotoxic responses was able to induce a

complete clearance of tumor cells from the bone marrow and a durable molecular remission in

a significant proportion of B-ALL patients, thus demonstrating the power of this therapeutic

approach.

[0006] Accordingly, there exists a need for fully human monoclonal antibodies and

Summary of the Invention

[0007] The present invention provides antibodies or antigen binding fragments that bind CD3

epsilon (CD3). The CD3 is human CD3 or cynomolgus monkey CD3. The antibodies

are monoclonal, bispecific or multimeric. The antibodies or antigen binding fragments is

cynomolgus monkey, chimeric, humanized or fully human. The antibody or antigen binding

fragment thereof is an IgG isotype such as IgGl isotype.

[0008] The monoclonal antibody or antigen binding fragment thereof is for example, a single

chain antibody (scAb), a Fab fragment, a F(ab') fragment, a single chain variable fragment

(scFv), a scFv-Fc fragment, a multimeric antibody or a bispecific antibody.

[0009] In various aspects the invention provides monoclonal antibodies or antigen binding

fragments have a variable heavy chain region comprising a complementarity determining

region 1 (CDRH1) comprising the amino acid sequence of GFTFNTYA (SEQ ID NO: 3), a

complementarity determining region 2 (CDRH2) comprising the amino acid sequence of

IRSKYNNY AT (SEQ ID NO: 4) and a complementarity determining region 3 (CDRH3)

comprising the amino acid sequence of VRHGNFGNSYVSWFAY (SEQ ID NO: 5); and a

variable light chain region comprising a complementarity determining region 1 (CDRL1)

comprising the amino acid sequence of TGAVTTSNY (SEQ ID NO: 11), a complementarity

determining region 2 (CDRL2) comprising the amino acid sequence of GTN (SEQ ID NO:

12) and a complementarity determining region 3 (CDRL3) comprising the amino acid

sequence selected from the group consisting of ALWYANRWV (SEQ ID NO: 13),

ALWYKGYWV (SEQ ID NO: 14), ALWYDGTWV (SEQ ID NO: 15), ALWYDGKWV

(SEQ ID NO: 16), ALWYDGWWV (SEQ ID NO: 17), ALWYKQRWV (SEQ ID NO: 18)

and ALWYNQHWV (SEQ ID NO: 19).
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[0010] In other aspects the invention provides a bispecific antibody having a first arm that

binds CD3 a comprising a variable heavy chain region comprising a complementarity

complementarity determining region 2 (CDRL2) comprising the amino acid sequence of

GTN (SEQ ID NO: 12) and a complementarity determining region 3 (CDRL3) comprising

the amino acid sequence selected from the group consisting of ALWYANRWV (SEQ ID
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light chains are different.

[0018] In some embodiments, the bispecific antibody includes at least a portion of the first

light chain is of the Kappa type and at least a portion of the second light chain is of the

Lambda type. In some embodiments, the first light chain includes at least a Kappa constant

region. In some embodiments, the first light chain further includes a Kappa variable region.

In some embodiments, the first light chain further includes a Lambda variable region. In

embodiments, the first light chain includes a Kappa constant region and a Kappa variable

region, and wherein the second light chain includes a Lambda constant region and a Lambda

variable region.

[0019] Also included in the invention is a pharmaceutical composition comprising the

antibody or antigen binding fragment or the bispecific antibody according to the invention.

[0020] Further provided by the invention is a method of alleviating a symptom or disease or a

method of T-cell retargeting by administering to a subject in need thereof a pharmaceutical

composition comprising antibody according to the invention. The disease is for example,

cancer.

Brief Description of the Drawings

[0021] Figure 1 Graphs showing the binding signals using ELISA and obtained with

control and candidate anti-CD3 antibodies against recombinant human CD3,

cynomolgusCD3 and human PD-1 recombinant proteins. NI-0701 is an anti human CCL5

mAb that was used as a negative control.

[0022] Figure 2 Graphs showing the binding signals using FACS and obtained with

control and candidate anti-CD3 antibodies for staining of Jurkat T cells. NI-0701 was used as

a negative control.

[0023] Figure 3 Graphs showing the binding signals using FACS and obtained with

control and candidate anti-CD3 antibodies for staining of CD4+ T cell population isolated

from healthy human donors.
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[0024] Figure 4 Graphs showing the binding signals using FACS and obtained with

control and candidate anti-CD3 antibodies for staining of CD8+ T cell population isolated

[0026] The present invention relates to the generation of a panel of antibodies that

bind to human CD3 epsilon (CD3) and that are cross reactive with cynomolgus CD3. All

these antibodies have a common VH chain and are therefore compatible with the generation

of bispecific antibodies using the kappa lambda body technology (WO2014087248). The

cross-reactivity with cynomolgus CD3 is an important feature in order to facilitate

preclinical development of T cell redirecting bispecific antibodies incorporating the anti-

CD3 antibodies described herein. Furthermore, these anti-CD3 antibodies display different

binding affinities. The affinity of the CD3 arm of a bispecific antibody can significantly

modify the functional activity of the bispecific antibody and is it thus desirable to have anti-

CD3 antibodies with different affinities. The antibodies described herein can readily be

exchanged for one another in the final bispecific kappa lambda construct as they all share the

same heavy chain. In contrast to other T cell retargeting bispecific antibodies based on

human primate CD3, e.g., cynomolgus monkey CD3, and/or rodent CD3.

[0028] The disclosure also provides monovalent antibodies and/or bispecific antibodies
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embodiments, the monovalent antibodies and/or bispecific antibodies that recognize human

CD3 are also cross-reactive for at least one other non-human CD3 protein, such as, by way

of non-limiting example, non-human primate CD3, e.g., cynomolgus monkey CD3, and/or

rodent CD3. The disclosure also provides antibodies that bind to the same epitope as an anti-

CD3 monovalent and/or an anti-CD3 bispecific antibody disclosed herein.

[0029] In some embodiments, the bispecific antibody includes a first arm that binds

CD3 and a second arm that binds a second target that is not CD3. In some embodiments, the

bispecific antibody includes a first arm that binds CD3 and a second arm that binds a tumor

associated antigen (TAA) including, by way of non-limiting example, EGFR, Her2, Her3,

leukemia cancer cell, a lymphoma cancer cell, an esophageal cancer cell, a liver cancer cell, a

urinary and/or bladder cancer cell, a renal cancer cell, an oral cavity cancer cell, a pharyngeal

cancer cell, a uterine cancer cell, and/or a melanoma cancer cell. In some embodiments, suitable

TAAs include, by way of non-limiting example, EGFR, Her2, Her3, FOLR-1, MSLN, BSMA,

CD20, CD19, CEA, PSMA, EpCAM, FSHR, CD123, CD38, CD33, gpA33, B7-H3, CDH3,

SSTR2, TROP-2, GPC3, SLAMF7, ROR1 and/or 5T4.

[0030] In some embodiments, the bispecific antibody is a fully human bispecific IgG

format, such as the K-body format described in PCT Publication No. WO 2012/023053, the

contents of which are incorporated by reference herein in their entirety.

[0031] Exemplary anti-CD3 monoclonal antibodies of the disclosure and antigen

binding fragments thereof include, for example, the 1B6 antibody, the 1A10 antibody, the 1D8

antibody, the 1F8 antibody, the 1A11 antibody and the 1A4 antibody or an antigen binding

fragment thereof.
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[0032] Exemplary anti-CD3 bispecific antibodies of the disclosure in which at least

one binding site is specific for CD3 include, for example, 1B6 antibody, the 1A10 antibody,

determining regions (CDRs) shown in Table 2 and light chain CDRs selected from the CDR

sequences shown in Table 3, where the CDRs shown in Tables 2 and 3 are defined according

to the IMGT nomenclature. (See, Examples)

[0034] In some embodiments, exemplary anti-CD3 monoclonal antibodies of the

disclosure and antigen binding fragments thereof include heavy chain complementarity

determining regions (CDRs) shown in Table 2 and light chain CDRs selected from the CDR

sequences shown in Table 3, where the CDRs shown in Tables 2 and 3 are defined according

to the IMGT nomenclature. (See, Examples)

ANTI-CD3 ANTIBODIES

[0035] Exemplary anti-CD3 antibodies include the antibodies referred to herein as

1B6, 1A10, 1D8, 1F8, 1A11 or 1A4, or any fragments, variants, multimeric versions, or

bispecifics thereof. These antibodies or any fragments, variants, multimeric versions, or

bispecifics thereof are respectively referred to herein as "huCD3" antibodies. The huCD3

antibodies of the disclosure include fully human monoclonal antibodies, as well as humanized

monoclonal antibodies and chimeric antibodies, or any fragments, variants, multimeric

have been shown to modulate, e.g., block, inhibit, reduce, antagonize, neutralize or otherwise

interfere with at least one biological function or activity of CD3.

activity of CD3 in the presence of the antibody is decreased by less than 95%, e.g., 10%, 20%,
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[0037] Each of the huCD3 monoclonal antibodies or any fragments, variants,

multimeric versions, or bispecifics thereof described herein includes a heavy chain variable

region (VH) and a light chain variable region

[0038] Each of the huCD3 monoclonal antibodies or any fragments, variants,

from hIGHV3-73.

huSP34_VH

EVQLVESGGGLVQPGGSLKLSCAASGFTFNTYAMNWVRQAPGKGLEWVGRIRSKYNNYATY

YADSVKDRFTISRDDSKNTAYLQMNSLKTEDTAVYYCVRHGNFGNSYVSWFAYWGQGTLVTV

SS (SEQ ID NO: 6)

[0041] A 1B6 huCD3 monoclonal antibody or any fragments, variants, multimeric

versions, or bispecifics thereof described herein includes a light chain variable region (VL)

having a CDRL1 amino acid sequence of TGAVTTSNY (SEQ ID NO:11), a CDRL2 amino

acid sequence of GTN (SEQ ID NO:12) and a CDRL3 amino acid sequence of

ALWYANRWV (SEQ ID )
[0042] A 1A10 huCD3 monoclonal antibody or any fragments, variants, multimeric

versions, or bispecifics thereof described herein includes a light chain variable region (VL)

having a CDRL1 amino acid sequence of TGAVTTSNY (SEQ ID NO:11), a CDRL2 amino

acid sequence of GTN (SEQ ID NO:12) and a CDRL3 amino acid sequence of

ALWYKGYWV (SEQ ID NO:14)

[0043] A 1D8 huCD3 monoclonal antibody or any fragments, variants, multimeric

versions, or bispecifics thereof described herein includes a light chain variable region (VL)

having a CDRL1 amino acid sequence of TGAVTTSNY (SEQ ID NO:11), a CDRL2 amino
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acid sequence of GTN (SEQ ID NO:12) and a CDRL3 amino acid sequence of

ALWYDGTWV (SEQ ID NO: 15)

ALWYDGKWV (SEQ ID NO:16)

[0045] A 1A11 huCD3 monoclonal antibody or any fragments, variants, multimeric

versions, or bispecifics thereof described herein includes a light chain variable region (VL)

having a CDRL1 amino acid sequence of TGAVTTSNY (SEQ ID NO:11), a CDRL2 amino

acid sequence of GTN (SEQ ID NO:12) and a CDRL3 amino acid sequence of

ALWYDGWWV (SEQ ID NO:17)

[0046] A 1A4 huCD3 monoclonal antibody or any fragments, variants, multimeric

versions, or bispecifics thereof described herein includes a light chain variable region (VL)

having a CDRL1 amino acid sequence of TGAVTTSNY (SEQ ID NO:11), a CDRL2 amino

acid sequence of GTN (SEQ ID NO:12) and a CDRL3 amino acid sequence of

ALWYKQRWV (SEQ ID NO:18)

having a CDRL1 amino acid sequence of TGAVTTSNY (SEQ ID NO:11), a CDRL2 amino

thereof that binds a target other than CD3 to produce a bispecific antibody referred to herein
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steering (Gunasekaran K et al., J Biol Chem. 2010 285(25):19637-46.) or knob-into-hole

(Ridgway JB et al., Protein Eng. 1996 9(7):617-21.) or other sets of mutations preventing

homodimer formation (Von Kreudenstein TS et al., 2013 MAbs. 5(5):646-54.); fragment based

bispecific formats such as tandem scFv (such as BiTEs) (Wolf E et al., 2005 Drug Discov.

Today 10(18):1237-44.); bispecific tetravalent antibodies (Pörtner LM et al., 2012 Cancer

Immunol Immunother. 61(10):1869-75.); dual affinity retargeting molecules (Moore PA et al.,

2011 Blood. 117(17):4542-51), diabodies (Kontermann RE et al., Nat Biotechnol. 1997

15(7):629-31).

oligonucleotide synthesis, and tissue culture and transformation (e.g., electroporation,

lipofection). Enzymatic reactions and purification techniques are performed according to

The foregoing techniques and procedures are generally performed according to conventional

methods well known in the art and as described in various general and more specific references

that are cited and discussed throughout the present specification. See e.g., Sambrook et al.

Molecular Cloning: A Laboratory Manual (2d ed., Cold Spring Harbor Laboratory Press, Cold

procedures and techniques of, analytical chemistry, synthetic organic chemistry, and medicinal

and pharmaceutical chemistry described herein are those well-known and commonly used in

the art. Standard techniques are used for chemical syntheses, chemical analyses,

pharmaceutical preparation, formulation, and delivery, and treatment of patients.

[0051] As utilized in accordance with the present disclosure, the following terms,

unless otherwise indicated, shall be understood to have the following meanings:

[0052] As used herein, the term "antibody" refers to immunoglobulin molecules and

immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that
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contain an antigen binding site that specifically binds (immunoreacts with) an antigen. By

(about 25 kDa) and one "heavy" chain (about 50-70 kDa). The amino-terminal portion of each

chain includes a variable region of about 100 to 110 or more amino acids primarily responsible

for antigen recognition. The carboxy-terminal portion of each chain defines a constant region

primarily responsible for effector function. In general, antibody molecules obtained from

humans relate to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another

by the nature of the heavy chain present in the molecule. Certain classes have subclasses as

well, such as IgG1, IgG, and others. Furthermore, in humans, the light chain may be a kappa

chain or a lambda chain.

[0054] The term "monoclonal antibody" (MAb) or "monoclonal antibody

and a unique heavy chain gene product. In particular, the complementarity determining regions

immunoglobulin molecule that participates in antigen binding. The antigen binding site is
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hypervariable regions of each of the heavy and light chains are referred to as "complementarity-

determining regions" or "CDRs". The assignment of amino acids to each domain is in

accordance with the definitions of Kabat Sequences of Proteins of Immunological Interest

(National Institutes of Health, Bethesda, Md. (1987 and 1991)), or Chothia & Lesk J. Mol.

Biol. 196:901-917 (1987), Chothia et al. Nature 342:878-883 (1989).

[0056] As used herein, the term "epitope" includes any protein determinant capable of

specific binding to an immunoglobulin, an scFv, or a T-cell receptor. The term "epitope"

includes any protein determinant capable of specific binding to an immunoglobulin or T-cell

strength, or affinity of immunological binding interactions can be expressed in terms of the

dissociation constant (Kd) of the interaction, wherein a smaller Kd represents a greater affinity.

well known in the art. One such method entails measuring the rates of antigen-binding

site/antigen complex formation and dissociation, wherein those rates depend on the

concentrations of the complex partners, the affinity of the interaction, and geometric

parameters that equally influence the rate in both directions. Thus, both the "on rate constant"

and the actual rates of association and dissociation. (See Nature 361:186-87 (1993)). The ratio

of Koff /Kon enables the cancellation of all parameters not related to affinity, and is equal to the

dissociation constant Kd. (See, generally, Davies et al. (1990) Annual Rev Biochem 59:439-

473). An antibody of the present disclosure is the to specifically bind to its target, when the

equilibrium binding constant (Kd) is <1 µM, e.g.,  100 nM, preferably  10 nM, and more

preferably  1 nM, as measured by assays such as radioligand binding assays or similar assays

known to those skilled in the art.
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[0058] The term "isolated polynucleotide" as used herein shall mean a polynucleotide

recombinant RNA, or synthetic origin or some combination thereof, which by virtue of its

origin, or source of derivation, the "isolated protein" (1) is not associated with proteins found

in nature, (2) is free of other proteins from the same source, e.g., free of marine proteins, (3) is

expressed by a cell from a different species, or (4) does not occur in nature.

[0060] The term "polypeptide" is used herein as a generic term to refer to native

protein, fragments, or analogs of a polypeptide sequence. Hence, native protein fragments, and

analogs are species of the polypeptide genus. Polypeptides in accordance with the disclosure

comprise the heavy chain immunoglobulin molecules, and the light chain immunoglobulin

molecules described herein, as well as antibody molecules formed by combinations comprising

analogs thereof.

is naturally-occurring.

prokaryotes, such control sequences generally include promoter, ribosomal binding site, and
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promoters and transcription termination sequence. The term "control sequences" is intended to

include, at a minimum, all components whose presence is essential for expression and

processing, and can also include additional components whose presence is advantageous, for

example, leader sequences and fusion partner sequences. The term "polynucleotide" as referred

to herein means a polymeric boron of nucleotides of at least 10 bases in length, either

ribonucleotides or deoxynucleotides or a modified form of either type of nucleotide. The term

includes single and double stranded forms of DNA.

[0064] As used herein, the twenty conventional amino acids and their abbreviations

direction is the amino terminal direction and the right-hand direction is the carboxy-terminal

direction, in accordance with standard usage and convention.

As applied to polypeptides, the term "substantial identity" means that two

peptide sequences, when optimally aligned, such as by the programs GAP or BESTFIT using

default gap weights, share at least 80 percent sequence identity, preferably at least 90 percent

sequence identity, more preferably at least 95 percent sequence identity, and most preferably

at least 99 percent sequence identity.

amino acid substitutions.

[0067] Conservative amino acid substitutions refer to the interchangeability of residues

having similar side chains. For example, a group of amino acids having aliphatic side chains is

glycine, alanine, valine, leucine, and isoleucine; a group of amino acids having aliphatic-

hydroxyl side chains is serine and threonine; a group of amino acids having amide- containing

side chains is asparagine and glutamine; a group of amino acids having aromatic side chains is

phenylalanine, tyrosine, and tryptophan; a group of amino acids having basic side chains is
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lysine, arginine, and histidine; and a group of amino acids having sulfur- containing side chains

a family of amino acids that are related in their side chains. Genetically encoded amino acids

are generally divided into families: (1) acidic amino acids are aspartate, glutamate; (2) basic

amino acids are lysine, arginine, histidine; (3) non-polar amino acids are alanine, valine,

leucine, isoleucine, proline, phenylalanine, methionine, tryptophan, and (4) uncharged polar

amino acids are glycine, asparagine, glutamine, cysteine, serine, threonine, tyrosine. The

hydrophilic amino acids include arginine, asparagine, aspartate, glutamine, glutamate,

histidine, lysine, serine, and threonine. The hydrophobic amino acids include alanine, cysteine,

isoleucine, leucine, methionine, phenylalanine, proline, tryptophan, tyrosine and valine. Other

families of amino acids include (i) serine and threonine, which are the aliphatic-hydroxy

framework site. Whether an amino acid change results in a functional peptide can readily be

proteins of known structure and/or function. Methods to identify protein sequences that fold
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Thus, the foregoing examples demonstrate that those of skill in the art can recognize sequence

motifs and structural conformations that may be used to define structural and functional

domains in accordance with the disclosure.

[0069] Preferred amino acid substitutions are those which: (1) reduce susceptibility to

proteolysis, (2) reduce susceptibility to oxidation, (3) alter binding affinity for forming protein

complexes, (4) alter binding affinities, and (4) confer or modify other physicochemical or

functional properties of such analogs. Analogs can include various muteins of a sequence other

than the naturally-occurring peptide sequence. For example, single or multiple amino acid

York, N.Y. (1991)); and Thornton et at. Nature 354:105 (1991).

[0070] As used herein, the terms "label" or "labeled" refers to incorporation of a

detectable marker, e.g., by incorporation of a radiolabeled amino acid or attachment to a

polypeptide of biotinyl moieties that can be detected by marked avidin (e.g., streptavidin

containing a fluorescent marker or enzymatic activity that can be detected by optical or

calorimetric methods). In certain situations, the label or marker can also be therapeutic. Various

methods of labeling polypeptides and glycoproteins are known in the art and may be used.

or radionuclides (e.g., ³H, ¹C, ¹N, ³S, Y, Tc, ¹¹¹In, ¹²I, ¹³¹I), fluorescent labels (e.g., FITC,

rhodamine, lanthanide phosphors), enzymatic labels (e.g., horseradish peroxidase, p-

galactosidase, luciferase, alkaline phosphatase), chemiluminescent, biotinyl groups,

predetermined polypeptide epitopes recognized by a secondary reporter (e.g., leucine zipper

pair sequences, binding sites for secondary antibodies, metal binding domains, epitope tags).

In some embodiments, labels are attached by spacer arms of various lengths to reduce potential

steric hindrance. The term "pharmaceutical agent or drug" as used herein refers to a chemical
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compound or composition capable of inducing a desired therapeutic effect when properly

species present.

[0073] Generally, a substantially pure composition will comprise more than about 80

percent of all macromolecular species present in the composition, more preferably more than

about 85%, 90%, 95%, and 99%. Most preferably, the object species is purified to essential

homogeneity (contaminant species cannot be detected in the composition by conventional

detection methods) wherein the composition consists essentially of a single macromolecular

species.

[0074] The term patient includes human and veterinary subjects.

Antibodies

[0075] Various procedures known within the art may be used for the production of

polyclonal or monoclonal antibodies directed against a given target, such as, for example,

CD3, a tumor associated antigen or other target, or against derivatives, fragments, analogs

homologs or orthologs thereof. (See, for example, Antibodies: A Laboratory Manual, Harlow

incorporated herein by reference).

[0076] Antibodies are purified by well-known techniques, such as affinity

chromatography using protein A or protein G, which provide primarily the IgG fraction of

immune serum. Subsequently, or alternatively, the specific antigen which is the target of the

immunoglobulin sought, or an epitope thereof, may be immobilized on a column to purify the

immune specific antibody by immunoaffinity chromatography. Purification of

immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The

Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28).

[0077] In some embodiments, the antibodies of the disclosure are monoclonal

antibodies. Monoclonal antibodies are generated, for example, by using the procedures set forth
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mice with combinations of cell transfectants expressing high levels of a given target on their

surface. Hybridomas resulting from myeloma/B cell fusions are then screened for reactivity to

the selected target.

[0078] Monoclonal antibodies are prepared, for example, using hybridoma methods,

such as those described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma

method, a mouse, hamster, or other appropriate host animal, is typically immunized with an

immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies

that will specifically bind to the immunizing agent. Alternatively, the lymphocytes can be

of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines are employed.

growth of HGPRT-deficient cells.
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[0081] The culture medium in which the hybridoma cells are cultured can then be

[0082] After the desired hybridoma cells are identified, the clones can be subcloned by

limiting dilution procedures and grown by standard methods. (See Goding, Monoclonal

Antibodies: Principles and Practice, Academic Press, (1986) pp. 59-103). Suitable culture

media for this purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-

1640 medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal.

[0083] The monoclonal antibodies secreted by the subclones can be isolated or purified

from the culture medium or ascites fluid by conventional immunoglobulin purification

procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel

[0084] Monoclonal antibodies can also be made by recombinant DNA methods, such

as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of

the disclosure can be readily isolated and sequenced using conventional procedures (e.g., by

using oligonucleotide probes that are capable of binding specifically to genes encoding the

heavy and light chains of murine antibodies). The hybridoma cells of the disclosure serve as a

which are then transfected into host cells such as simian COS cells, Chinese hamster ovary

(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain

the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also can be

modified, for example, by substituting the coding sequence for human heavy and light chain

constant domains in place of the homologous murine sequences (see U.S. Patent No. 4,816,567;

Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the immunoglobulin coding

sequence all or part of the coding sequence for a non-immunoglobulin polypeptide. Such a

non-immunoglobulin polypeptide can be substituted for the constant domains of an antibody

of the disclosure, or can be substituted for the variable domains of one antigen-combining site

of an antibody of the disclosure to create a chimeric bivalent antibody.
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Monoclonal antibodies of the disclosure include humanized antibodies or

human antibodies. These antibodies are suitable for administration to humans without

engendering an immune response by the human against the administered immunoglobulin.

Humanized forms of antibodies are chimeric immunoglobulins, immunoglobulin chains or

fragments thereof (such as Fv, Fab, Fab', F(ab') or other antigen-binding subsequences of

antibodies) that are principally comprised of the sequence of a human immunoglobulin, and

contain minimal sequence derived from a non-human immunoglobulin. Humanization is

performed, e.g., by following the method of Winter and co-workers (Jones et al., Nature,

321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., Science,

consensus sequence. The humanized antibody optimally also includes at least a portion of an

antibodies can be prepared by using trioma technique; the human B-cell hybridoma technique
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animals which are modified so as to produce fully human antibodies rather than the animal's

endogenous antibodies in response to challenge by an antigen. (See PCT publication

WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in

the nonhuman host have been incapacitated, and active loci encoding human heavy and light

chain immunoglobulins are inserted into the host's genome. The human genes are incorporated,

for example, using yeast artificial chromosomes containing the requisite human DNA

segments. An animal which provides all the desired modifications is then obtained as progeny

by crossbreeding intermediate transgenic animals containing fewer than the full complement

Xenomouse as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal

produces B cells which secrete fully human immunoglobulins. The antibodies can be obtained

directly from the animal after immunization with an immunogen of interest, as, for example, a

preparation of a polyclonal antibody, or alternatively from immortalized B cells derived from

the animal, such as hybridomas producing monoclonal antibodies. Additionally, the genes

to obtain the antibodies directly, or can be further modified to obtain analogs of antibodies such

as, for example, single chain Fv (scFv) molecules.

[0089] An example of a method of producing a nonhuman host, exemplified as a

mouse, lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S.

Patent No. 5,939,598. It can be obtained by a method, which includes deleting the J segment

genes from at least one endogenous heavy chain locus in an embryonic stem cell to prevent

rearrangement of the locus and to prevent formation of a transcript of a rearranged

immunoglobulin heavy chain locus, the deletion being effected by a targeting vector containing

a gene encoding a selectable marker; and producing from the embryonic stem cell a transgenic

mouse whose somatic and germ cells contain the gene encoding the selectable marker.
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[0090] One method for producing an antibody of interest, such as a human antibody, is

disclosed in U.S. Patent No. 5,916,771. This method includes introducing an expression vector

that contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in

culture, introducing an expression vector containing a nucleotide sequence encoding a light

chain into another mammalian host cell, and fusing the two cells to form a hybrid cell. The

hybrid cell expresses an antibody containing the heavy chain and the light chain.

[0091] In a further improvement on this procedure, a method for identifying a clinically

relevant epitope on an immunogen and a correlative method for selecting an antibody that binds

specifically to the relevant epitope with high affinity are disclosed in PCT publication

protein containing a target moiety (e.g., an antibody specific for a target cell) and a nucleic acid

as a herpes simplex I virus (HSV) vector (see Geller, A. I. et al., J. Neurochem, 64:487 (1995);
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infusion using a minipump infusion system, such as a SynchroMed Infusion System. A method

based on bulk flow, termed convection, has also proven effective at delivering large molecules

to extended areas of the brain and may be useful in delivering the vector to the target cell. (See

Bobo et al., Proc. Natl. Acad. Sci. USA 91:2076-2080 (1994); Morrison et al., Am. J. Physiol.

266:292-305 (1994)). Other methods that can be used include catheters, intravenous,

parenteral, intraperitoneal and subcutaneous injection, and oral or other known routes of

administration.

[0097] Bispecific antibodies are antibodies that have binding specificities for at least

as CD3 or any fragment thereof. The second binding target is any other antigen, and

advantageously is a cell-surface protein or receptor or receptor subunit.

[0098] Methods for making bispecific antibodies are known in the art. Traditionally,

the recombinant production of bispecific antibodies is based on the co-expression of two

immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different

assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce

a potential mixture of ten different antibody molecules, of which only one has the correct

bispecific structure. The purification of the correct molecule is usually accomplished by affinity

chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May

1993, and in Traunecker et al., EMBO J., 10:3655-3659 (1991).

[0099] Bispecific and/or monovalent antibodies of the disclosure can be made using

any of a variety of art-recognized techniques, including those disclosed in co-pending

application WO 2012/023053, filed August 16, 2011, the contents of which are hereby

incorporated by reference in their entirety. The methods described in WO 2012/023053
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generate bispecific antibodies that are identical in structure to a human immunoglobulin. This

type of molecule is composed of two copies of a unique heavy chain polypeptide, a first light

chain variable region fused to a constant Kappa domain and second light chain variable region

fused to a constant Lambda domain. Each combining site displays a different antigen

specificity to which both the heavy and light chain contribute. The light chain variable regions

can be of the Lambda or Kappa family and are preferably fused to a Lambda and Kappa

constant domains, respectively. This is preferred in order to avoid the generation of non-natural

polypeptide junctions. However it is also possible to obtain bispecific antibodies of the

disclosure by fusing a Kappa light chain variable domain to a constant Lambda domain for a

An essential step of the method is the identification of two antibody Fv regions

antigen specificities that share the same heavy chain variable domain. Numerous methods have

origin or designed by synthetic means. Such antibodies are termed "human antibodies", or

target antigen or an immunogenic fragment, derivative or variant thereof. Alternatively, the
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contained within the phage particles (i.e., "phage displayed library").

[00103] Hybridomas resulting from myeloma/B cell fusions are then screened for

reactivity to the target antigen. Monoclonal antibodies are prepared, for example, using

hybridoma methods, such as those described by Kohler and Milstein, Nature, 256:495 (1975).

In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically

immunized with an immunizing agent to elicit lymphocytes that produce or are capable of

lymphocytes can be immunized in vitro.

antibodies having the same heavy chain variable domain but directed against different antigens

is highly unlikely. Indeed, in most cases the heavy chain contributes largely to the antigen

binding surface and is also the most variable in sequence. In particular the CDR3 on the heavy

chain is the most diverse CDR in sequence, length and structure. Thus, two antibodies specific

for different antigens will almost invariably carry different heavy chain variable domains.

this limitation and greatly facilitates the isolation of antibodies having the same heavy chain

variable domain by the use of antibody libraries in which the heavy chain variable domain is

the same for all the library members and thus the diversity is confined to the light chain variable

domain. Such libraries are described, for example, in co-pending applications WO

2010/135558 and WO 2011/084255, each of which is hereby incorporated by reference in its

entirety. However, as the light chain variable domain is expressed in conjunction with the

heavy variable domain, both domains can contribute to antigen binding. To further facilitate

the process, antibody libraries containing the same heavy chain variable domain and either a

diversity of Lambda variable light chains or Kappa variable light chains can be used in parallel
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identification of two antibodies having a common heavy chain but one carrying a Lambda light

chain variable domain and the other a Kappa light chain variable domain that can be used as

building blocks for the generation of a bispecific antibody in the full immunoglobulin format

of the disclosure. The bispecific antibodies of the disclosure can be of different Isotypes and

their Fc portion can be modified in order to alter the bind properties to different Fc receptors

and in this way modify the effectors functions of the antibody as well as it pharmacokinetic

properties. Numerous methods for the modification of the Fc portion have been described and

are applicable to antibodies of the disclosure. (see for example Strohl, WR Curr Opin

Biotechnol 2009 (6):685-91; U.S. Pat. No. 6,528,624; PCT/US2009/0191199 filed Jan 9,

(two different light chains) should be 50%. However, it is likely that different light chains are

means to modulate the relative expression of the different polypeptides is used to compensate

Cytomegalovirus virus promoter); EF1-1 (Human elongation factor 1-subunit promoter);

assembly and overall yield of the bispecific antibody.
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and optimized for each bispecific antibodies derived from quadromas or other cell lines

expressing antibody mixtures. Indeed, if the biochemical characteristics of the different

antibodies in the mixtures are similar, their separation using standard chromatography

technique such as ion exchange chromatography can be challenging or not possible at all.

[00108] Other suitable purification methods include those disclosed in co-pending

application PCT/IB2012/003028, filed on October 19, 2012, published as WO2013/088259,

[00109] In other embodiments of producing bispecific antibodies, antibody variable

to immunoglobulin constant domain sequences. The fusion preferably is with an

immunoglobulin heavy-chain constant domain, comprising at least part of the hinge, CH2, and

CH3 regions. It is preferred to have the first heavy-chain constant region (CH1) containing the

site necessary for light-chain binding present in at least one of the fusions. DNAs encoding the

immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin light chain, are

For further details of generating bispecific antibodies see, for example, Suresh et al., Methods

in Enzymology, 121:210 (1986).

[00110] According to another approach described in WO 96/27011, the interface

between a pair of antibody molecules can be engineered to maximize the percentage of

heterodimers which are recovered from recombinant cell culture. The preferred interface

includes at least a part of the CH3 region of an antibody constant domain. In this method, one

or more small amino acid side chains from the interface of the first antibody molecule are

replaced with larger side chains (e.g., tyrosine or tryptophan). Compensatory "cavities" of

identical or similar size to the large side chain(s) are created on the interface of the second
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or threonine). This provides a mechanism for increasing the yield of the heterodimer over other

unwanted end-products such as homodimers.

[00111] Techniques for generating bispecific antibodies from antibody fragments have

been described in the literature. For example, bispecific antibodies can be prepared using

chemical linkage. The bispecific antibodies produced can be used as agents for the selective

immobilization of enzymes.

[00112] Various techniques for making and isolating bispecific antibody fragments

directly from recombinant cell culture have also been described. For example, bispecific

antibodies have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-

comprise a heavy-chain variable domain (VH) connected to a light-chain variable domain (VL)

Accordingly, the VH and VL domains of one fragment are forced to pair with the

[00114] Exemplary bispecific antibodies can bind to two different epitopes, at least one

(TF).
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[00116] It can be desirable to modify the antibody of the disclosure with respect to

effector function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer

and/or other diseases and disorders associated with aberrant CD3 expression and/or activity.

For example, silencing mutations can be introduced into the Fc region, thereby disrupting the

binding of the Fc receptors and reducing antibody dependent cellular cytotoxicity (ADCC).

Silencing mutations in the Fc region have been described in the art: for example the LALA and

(Baudino et al., 2008, J. Immunol. 181 : 6664- 69; Strohl, W., supra). Examples of silent Fc

in the lgGl Fc amino acid sequence. Another example of a silent lgGl antibody comprises the

D265A mutation. Another silent lgGl antibody comprises the N297A mutation, which results

in aglycosylated/non-glycosylated antibodies. Glycosylation in the Fc region of the antibody

may modulate binding to Fc receptors, and deglycosylation may lead to reduce binding. The

antibody thus generated can have reduced internalization capability and/or decreased

[00117] The antibodies disclosed herein can also be formulated as immunoliposomes.

Liposomes containing the antibody are prepared by methods known in the art, such as described

in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688 (1985); Hwang et al., Proc. Natl Acad.

Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. Liposomes with

enhanced circulation time are disclosed in U.S. Patent No. 5,013,556.

[00118] Particularly useful liposomes can be generated by the reverse-phase evaporation

method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG-

derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of

defined pore size to yield liposomes with the desired diameter. Fab' fragments of the antibody
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of the present disclosure can be conjugated to the liposomes as described in Martin et al., J.

Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction.

Use of anti-CD3 antibodies

[00119] It will be appreciated that administration of therapeutic entities in accordance

with the disclosure will be administered with suitable carriers, excipients, and other agents that

are incorporated into formulations to provide improved transfer, delivery, tolerance, and the

like. A multitude of appropriate formulations can be found in the formulary known to all

pharmaceutical chemists: Remington's Pharmaceutical Sciences (15th ed, Mack Publishing

Company, Easton, PA (1975)), particularly Chapter 87 by Blaug, Seymour, therein. These

formulations include, for example, powders, pastes, ointments, jellies, waxes, oils, lipids, lipid

(cationic or anionic) containing vesicles (such as Lipofectin), DNA conjugates, anhydrous

absorption pastes, oil-in-water and water-in-oil emulsions, emulsions carbowax (polyethylene

glycols of various molecular weights), semi-solid gels, and semi-solid mixtures containing

carbowax. Any of the foregoing mixtures may be appropriate in treatments and therapies in

accordance with the present disclosure, provided that the active ingredient in the formulation

is not inactivated by the formulation and the formulation is physiologically compatible and

tolerable with the route of administration. See also Baldrick P. "Pharmaceutical excipient

development: the need for preclinical guidance." Regul. Toxicol Pharmacol. 32(2):210-8

(2000), Wang W. "Lyophilization and development of solid protein pharmaceuticals." Int. J.

some emerging concepts." J Pharm Sci. 89(8):967-78 (2000), Powell et al. "Compendium of

excipients for parenteral formulations" PDA J Pharm Sci Technol. 52:238-311 (1998) and the

known to pharmaceutical chemists.

disclosure, are used to treat or alleviate a symptom associated with a cancer, such as, by way

of non-limiting example, leukemias, lymphomas, breast cancer, colon cancer, ovarian cancer,

cancer, esophageal cancer, liver cancer, urinary bladder cancer, kidney and renal pelvis cancer,

(or at risk of developing) a cancer, using standard methods.
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more symptoms of the immune-related disorder indicates that the antibody confers a clinical

benefit.

the antibody to a detectable substance. Examples of detectable substances include various

peroxidase, alkaline phosphatase, ß-galactosidase, or acetylcholinesterase; examples of

suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate,

luciferase, luciferin, and aequorin, and examples of suitable radioactive material include ¹²I,

[00125] Antibodies of the disclosure, including polyclonal, monoclonal, humanized and

fully human antibodies, may be used as therapeutic agents. Such agents will generally be

employed to treat or prevent a disease or pathology associated with aberrant expression or
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activation of a given target in a subject. An antibody preparation, preferably one having high

specificity and high affinity for its target antigen, is administered to the subject and will

antibody may abrogate or inhibit or interfere with the binding of the target with an endogenous

ligand to which it naturally binds.

[00126] A therapeutically effective amount of an antibody of the disclosure relates

generally to the amount needed to achieve a therapeutic objective. As noted above, this may be

a binding interaction between the antibody and its target antigen that, in certain cases, interferes

with the functioning of the target. The amount required to be administered will furthermore

depend on the binding affinity of the antibody for its specific antigen, and will also depend on

the rate at which an administered antibody is depleted from the free volume other subject to

which it is administered. Common ranges for therapeutically effective dosing of an antibody

or antibody fragment of the disclosure may be, by way of nonlimiting example, from about

0.1 mg/kg body weight to about 50 mg/kg body weight. Common dosing frequencies may

range, for example, from twice daily to once a week.

[00127] Antibodies or a fragment thereof of the disclosure can be administered for the

treatment of a variety of diseases and disorders in the form of pharmaceutical compositions.

Principles and considerations involved in preparing such compositions, as well as guidance in

the choice of components are provided, for example, in Remington: The Science And Practice

Drug Absorption Enhancement: Concepts, Possibilities, Limitations, And Trends, Harwood

Academic Publishers, Langhorne, Pa., 1994; and Peptide And Protein Drug Delivery

[00128] Where antibody fragments are used, the smallest inhibitory fragment that

upon the variable-region sequences of an antibody, peptide molecules can be designed that

retain the ability to bind the target protein sequence. Such peptides can be synthesized

Natl. Acad. Sci. USA, 90: 7889-7893 (1993)). The formulation can also contain more than one
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[00129] The active ingredients can also be entrapped in microcapsules prepared, for

example, by coacervation techniques or by interfacial polymerization, for example,

release proteins for shorter time periods.

the antibody contains a detectable label. Antibodies are polyclonal, or more preferably,

term "labeled", with regard to the probe or antibody, is intended to encompass direct labeling

another reagent that is directly labeled. Examples of indirect labeling include detection of a

probe with biotin such that it can be detected with fluorescently-labeled streptavidin. The term

"biological sample" is intended to include tissues, cells and biological fluids isolated from a

subject, as well as tissues, cells and fluids present within a subject. Included within the usage

of the term "biological sample", therefore, is blood and a fraction or component of blood
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including blood serum, blood plasma, or lymph. That is, the detection method of the disclosure

can be used to detect an analyte mRNA, protein, or genomic DNA in a biological sample in

an analyte protein include enzyme linked immunosorbent assays (ELISAs), Western blots,

immunoprecipitations, and immunofluorescence In vitro techniques for detection of an analyte

genomic DNA include Southern hybridizations. Procedures for conducting immunoassays are

described, for example in "ELISA: Theory and Practice: Methods in Molecular Biology", Vol.

42, J. R. Crowther (Ed.) Human Press, Totowa, NJ, 1995; "Immunoassay", E. Diamandis and

T. Christopoulus, Academic Press, Inc., San Diego, CA, 1996; and "Practice and Theory of

Enzyme Immunoassays", P. Tijssen, Elsevier Science Publishers, Amsterdam, 1985.

Furthermore, in vivo techniques for detection of an analyte protein include introducing into a

subject a labeled anti-analyte protein antibody. For example, the antibody can be labeled with

a radioactive marker whose presence and location in a subject can be detected by standard

imaging techniques.

Pharmaceutical compositions

[00133] The antibodies of the disclosure (also referred to herein as "active compounds"),

and derivatives, fragments, analogs and homologs thereof, can be incorporated into

pharmaceutical compositions suitable for administration. Such compositions typically

comprise the antibody and a pharmaceutically acceptable carrier. As used herein, the term

"pharmaceutically acceptable carrier" is intended to include any and all solvents, dispersion

media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents,

and the like, compatible with pharmaceutical administration. Suitable carriers are described in

the field, which is incorporated herein by reference. Preferred examples of such carriers or

diluents include, but are not limited to, water, saline, ringer's solutions, dextrose solution, and

5% human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also

be used. The use of such media and agents for pharmaceutically active substances is well

known in the art. Except insofar as any conventional media or agent is incompatible with the

active compound, use thereof in the compositions is contemplated. Supplementary active

compounds can also be incorporated into the compositions.

[00134] A pharmaceutical composition of the disclosure is formulated to be compatible

with its intended route of administration. Examples of routes of administration include
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parenteral, intradermal, or subcutaneous application can include the following components: a

sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,

N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be sterile and

antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and
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contains a basic dispersion medium and the required other ingredients from those enumerated

above. In the case of sterile powders for the preparation of sterile injectable solutions, methods

thereof.

[00137] Oral compositions generally include an inert diluent or an edible carrier. They

can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral

therapeutic administration, the active compound can be incorporated with excipients and used

in the form of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid

carrier for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and

swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or

adjuvant materials can be included as part of the composition. The tablets, pills, capsules,

troches and the like can contain any of the following ingredients, or compounds of a similar

nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such

as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a

sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl

salicylate, or orange flavoring.

[00138] For administration by inhalation, the compounds are delivered in the form of an

aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g.,

a gas such as carbon dioxide, or a nebulizer.

[00139] Systemic administration can also be by transmucosal or transdermal means. For

transmucosal or transdermal administration, penetrants appropriate to the barrier to be

permeated are used in the formulation. Such penetrants are generally known in the art, and

derivatives. Transmucosal administration can be accomplished through the use of nasal sprays

or suppositories. For transdermal administration, the active compounds are formulated into

ointments, salves, gels, or creams as generally known in the art.

[00140] The compounds can also be prepared in the form of suppositories (e.g., with

conventional suppository bases such as cocoa butter and other glycerides) or retention enemas

for rectal delivery.

[00141] In one embodiment, the active compounds are prepared with carriers that will

protect the compound against rapid elimination from the body, such as a controlled release

formulation, including implants and microencapsulated delivery systems. Biodegradable,
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such formulations will be apparent to those skilled in the art. The materials can also be obtained

commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal suspensions

achieved, and the limitations inherent in the art of compounding such an active compound for

EXAMPLES

SP34
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deglycosylate the sample 0.5 µl of PNGase was added for 25µg of antibody. The sample was

further incubated at 37°C for 1 h. To separate the two species of antibody subunits (LC, HC)

400 mA, 75 min) the gel was incubated in 50% ethanol, 10% acetic acid for 30 min prior to

gel staining with Coomassie Brilliant Blue (CBB G250). Gel slices from SDS-PAGE gels

were prepared to enzymatic cleavage by 3 times swelling /shrinking in 100 mM ABC or 50

mM ABC, 60% ACN respectively. Each step was carried out for 30 min at room temperature.

After the last shrinking step the gels slices were dried in open eppendorf cups for 15 min.

Proteolysis was started by adding 3 volumes (with respect to approx. gel volume) of enzyme

solutions with a enzyme/protein ratio of 1:50. Table 1 lists the enzyme solutions used for the

proteolyses. Each proteolysis was carried out overnight. The resulting peptides were acidified

with 0.5% (final) formic acid prior to mass spectrometry.

[00147] Table 1: List of proteolytic enzymes with their appropriate buffer solutions

and incubations temperatures.

CT: 100 mMTris-HCI, 10 mM CaCl2, 5% ACN (v/v), pH 8.0 @ 37 °C

LysC: 50 mM Tris-HCl, 1 mM EDTA, 10% ACN (v/v), pH 8.5 @ 37 °C

GluC: 50 mM Tris-HCl, 0.5 mMGlu-Glu,pH 8.0 @ 25 °C

LysN: 100 mM Bis-Tris Propane, pH 10 @ 37 °C

AspN: 50 mMTris-HCI, 2.5 mM ZnSO4, pH 8.0 @ 37 °C

[00148]

spectrometer (ThermoFisher, Bremen, Germany). Samples from proteolyses were applied to

enrichment column (Zorbax SB C18, 0.3 mm X 5 mm, Agilent) using 1% acetonitrile/0.5%

formic acid solution for five minutes peptides were separated on Zorbax 300 SB C18, 75 µm

x 150 mm column (Agilent, Waldbronn) using an acetonitrile/0.1% formic acid gradient from

5% to 40% acetonitrile. MS overview spectra were automatically taken in FT-mode

according to manufacturer's instrument settings for nanoLC-ESI-MSMS analyses, peptide

fragmentation (CID and HCD) and detection operated in FT-mode too.
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monoclonal antibody.

[00150] The amino acid and nucleic acid sequences that were determined are listed

AAGTGCAGCTGGTGGAATCTGGCGGCGGACTGGTGCAGCCTAAGGGCAGCCTGAAGCTGAG

GCCGACAGCGTGAAGGACCGGTTCACCATCAGCCGGGACGACAGCCAGAGCCTGCTGTACCT

GCAGATGAACAACCTGAAAACCGAGGACACCGCCATGTACTACTGCGTGCGGCACGGCAACT

(SEQ ID NO: 43)

QAVVTQESALTTSPGETVTLTCRSSTGAVTTSNYANWVQEKPDHLFTGLIGGTNKRA

CTGCAGATCTAGCACAGGCGCCGTGACCACCAGCAACTACGCCAACTGGGTGCAGGAAAAGG

CCGACCACCTGTTCACCGGCCTGATCGGCGGCACCAACAAAAGGGCTCCAGGCGTGCCAGCC

GGACGAGGCCATCTACTTTTGCGCCCTGTGGTACAGCAACCTGTGGGTGTTCGGCGGAGGCE
CCAAGCTGACAGTCCTA (SEQ ID NO: 44)

nomenclature are underlined.
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hIGHV3-73 Framework

EVQLVESGGGLVQPGGSLKLSCAASGFTFSGSAMHWVRQASGKGLEWVGRIRSKANSYATAX
AASVKGRFTISRDDSKNTAYLQMNSLKTEDTAVYYC (SEQ ID NO: 45)

hIGHV3-73 Framework

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAAACTCT
CTGTGCAGCCTCTGGGTTCACCTTCAGTGGCTCTGCTATGCACTGGGTCCGCCAGGCTTCCG
GGAAAGGGCTGGAGTGGGTTGGCCGTATTAGAAGCAAAGCTAACAGTTACGCGACAGCATAT
GCTGCGTCGGTGAAAGGCAGGTTCACCATCTCCAGAGATGATTCAAAGAACACGGCGTATC
GCAAATGAACAGCCTGAAAACCGAGGACACGGCCGTGTATTACTGT (SEQ ID NO: 46)

[00153] The amino acid and nucleic acid sequences of the CDRs of the humanized VH

of SP34 are shown in the Table 2.

GFTFNTYA IRSKYNNYAT VRHGNFGNSYVSWFAY
(SEQ ID NO: 3) (SEQ ID NO: 4) (SEQ ID NO: 5)

Humanized
GGGTTCACCTTCAAC ATTAGAAGCAAATAT GTGAGACACGGGAATTTCGGCAATTCT

ACCTATGCT AACAATTACGCGACA TATGTCTCGTGGTTCGCTTAC
(SEQ ID NO: 47) (SEQ ID NO: 48) (SEQ ID NO: 49)

chain is shown below. CDR sequences as defined by IMGT nomenclature are underlined.

huSP34VH

VQLVESGGGLVQPGGSLKLSCAASGFTFNTYAMNWVRQAPGKGLEWVGRIRSKYNNYATY

S (SEQ ID NO: 6)

huSP34VH

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAAACTCTC
CTGTGCAGCCTCTGGGTTCACCTTCAACACCTATGCTATGAACTGGGTCCGCCAGGCTCCC
GGAAAGGGCTGGAGTGGGTTGGCCGTATTAGAAGCAAATATAACAATTACGCGACATACTA'
GCTGACTCGGTGAAAGACAGGTTCACCATCTCCAGAGATGATTCAAAGAACACGGCGTATC
GCAAATGAACAGCCTGAAAACCGAGGACACGGCCGTGTATTACTGTGTGAGACACGGGAAT
TCGGCAATTCTTATGTCTCGTGGTTCGCTTACTGGGGCCAAGGGACTCTGGTCACAGTCTC
AGC
(SEQ ID NO: 50)
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[00156]

below (mSP34VH (SEQ ID NO: 1) and hSP34VH (SEQ ID NO: 6)). CDRs as defined by

are shown as

mSP34VH YADSVKDRFTISRDDSQSLLYLQMNNLKTEDTAMYYCVRNGNNGNSVVNNWANWGQGTLVTVSS

hSP34VH KNTA

[00157] Similarly, the light chain CDR 1 and 2 of mSP34 were grafted onto the human

hIGLV7-46 framework. The amino acid and nucleic acid sequences of the hIGLV7-46

framework are shown below. CDR sequences as defined by IMGT nomenclature are

underlined.

RFSGSLLGGKAALTLSGAQPEDEAEYYC (SEQ ID NO: 51)

CAGGCTGTGGTGACTCAGGAGCCCTCACTGACTGTGTCCCCAGGAGGGACAGTCACTCICA

CTGGCCAAGCCCCCAGGACACTGATTTATGATACAAGCAACAAACACTCCTGGACACCTGCO

CGGTTCTCAGGCTCCCTCCTTGGGGGCAAAGCTGCCCTGACCCTTTCGGGTGCGCAGCCTGA

GGATGAGGCTGAGTATTACTGC (SEQ ID NO: 52)

During DNA synthesis, the CDR3 region of mSP34 was replaced by a non-

Each fragment (Fgt a,b,c) diversified 3 consecutive codons of the CDR as indicated below.
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CDRL3

Fgt a AL XXXNLW V (SEQ ID NO:8)

Fgt b AL WYXXXW V SEQ ID NO: 9)

Fgt C AL WYSXXX V SEQ ID NO: 10)

X=NNS codon

Table 3: CDR sequences of selected humanized CD3 scFv binders isolated in Example 2.

Clone CDRL2 CDRL3

TGAVTTSNY GTN ALWYANRWV
L3sp34-G1-1-R2-PI_B6

TGAVTTSNY GTN ALWYKGYWV

L3sp34-G1-1-R2-P1_D8
SEQ ID NO: 11 SEQ ID NO: 12 SEQ ID NO: 15

TGAVTTSNY GTN ALWYDGKWVL3sp34-G1-2-R2-P1_F8
SEQ ID NO: 11 SEQ ID NO: 12 SEQ ID NO: 16

TGAVTTSNY GTN ALWYDGWWV
L3sp34-G1-1-R2-P1_A11

SEQ ID NO: 11 SEQ ID NO: 12 SEQ ID NO: 17

TGAVTTSNY GTN ALWYKQRWV
SEQ ID NO: 18

TGAVTTSNY GTN ALWYNQHWVL3sp34-G1-2.4-R2-P1_H4
SEQ ID NO: 11 SEQ ID NO: 12 SEQ ID NO : 19

ACTGGAGCTGTCACCAC GCACTGTGGTATGCCAA

CCGCTGGGTG
SEQ ID NO : 21

SEQ ID NO : 20 SEQ ID NO : 22

ACTGGAGCTGTCACCAC GCACTGTGGTATAAGGG
L3sp34-G1-2-R2-P1_A10 TAGCAATTAT GTACTGGGTG

SEQ ID NO : 21
SEQ ID NO : 20 SEQ ID NO : 23

ACTGGAGCTGTCACCAC GCACTGTGGTATGACGG
GGTACAAACL3sp34-G1-1-R2-P1_D8 TAGCAATTAT GACCTGGGTG
SEQ ID NO : 21

SEQ ID NO : 20 SEQ ID NO : 24

ACTGGAGCTGTCACCAC GCACTGTGGTATGACGG
GGTACAAACL3sp34-G1-2-R2-P1_F8 TAGCAATTAT CAAGTGGGTG
SEQ ID NO : 21

SEQ ID NO : 20 SEQ ID NO : 25
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ACTGGAGCTGTCACCAC GCACTGTGGTATGACGG
GGTACAAAC

L3sp34-G1-1-R2-P1_A11 TAGCAATTAT CTGGTGGGTG
SEQ ID NO : 21

SEQ ID NO : 26

ACTGGAGCTGTCACCAC GCACTGTGGTATAAGCA

GAGGTGGGTG
SEQ ID NO : 27

ACTGGAGCTGTCACCAC GCACTGTGGTATAACCA
GGTACAAAC

TAGCAATTAT GCACTGGGTG
SEQ ID NO : 21

SEQ ID NO : 20 SEQ ID NO : 28

[00159] The amino acid and nucleic acid sequences of humanized SP34 variable light

RFSGSLLGGKAALTLSGAQPEDEAEYYCALWYANRWVFGGGTKLTVL (SEQ ID NO: 29)

QTVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWFQQKPGQAPRGLIGGTNKRAPGTPA
RFSGSLLGGKAALTLSGAQPEDEAEYYCALWYKGYWVFGGGTKLTVL (SEQ ID NO: 31)

CAGACTGTGGTGACCCAGGAGCCCTCACTGACTGTGTCCCCAGGAGGGACAGTCACTCTGA
CTGTCGCTCCAGCACTGGAGCTGTCACCACTAGCAATTATGCCAACTGGTTCCAGCAGAAG
CTGGCCAAGCCCCCCGGGGACTGATTGGTGGTACAAACAAAAGAGCCCCCGGGACACCTGC

CTGGCCAAGCCCCCCGGGGACTGATTGGTGGTACAAACAAAAGAGCCCCCGGGACACCTGCO
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CGGTTCTCAGGCTCCCTGCTTGGGGGCAAAGCTGCCCTGACCCTTTCGGGTGCGCAGCCTGA

L3sp34-G1-2-R2-P1_F8 variable light chain

CAGACTGTGGTGACCCAGGAGCCCTCACTGACTGTGTCCCCAGGAGGGACAGTCACTCTGA
CTGTCGCTCCAGCACTGGAGCTGTCACCACTAGCAATTATGCCAACTGGTTCCAGCAGAAG

CGGTTCTCAGGCTCCCTGCTTGGGGGCAAAGCTGCCCTGACCCTTTCGGGTGCGCAGCCTG
GGATGAGGCTGAGTATTACTGCGCACTGTGGTATGACGGCAAGTGGGTGTTCGGCGGAGGG
CCAAGCTGACCGTCCTA (SEQ ID NO: 36)

L3sp34-G1-1-R2-P1_A11 variable light chain

QTVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWFQQKPGQAPRGLIGGTNKRAPGTPA
RFSGSLLGGKAALTLSGAQPEDEAEYYCALWYDGWWVFGGGTKLTVL (SEQ ID NO: 37)

CAGACTGTGGTGACCCAGGAGCCCTCACTGACTGTGTCCCCAGGAGGGACAGTCACTCIGA
CTGTCGCTCCAGCACTGGAGCTGTCACCACTAGCAATTATGCCAACTGGTTCCAGCAGAAGO
CTGGCCAAGCCCCCCGGGGACTGATTGGTGGTACAAACAAAAGAGCCCCCGGGACACCTGCO
CGGTTCTCAGGCTCCCTGCTTGGGGGCAAAGCTGCCCTGACCCTTTCGGGTGCGCAGCCTGA
GGATGAGGCTGAGTATTACTGCGCACTGTGGTATGACGGCTGGTGGGTGTTCGGCGGAGGGA
CCAAGCTGACCGTCCTA (SEQ ID NO: 38)

L3sp34-G1-2-R2-P1_A4 variable light chain

CTGGCCAAGCCCCCCGGGGACTGATTGGTGGTACAAACAAAAGAGCCCCCGGGACACCTGCO
CGGTTCTCAGGCTCCCTGCTTGGGGGCAAAGCTGCCCTGACCCTTTCGGGTGCGCAGCCTG

GGATGAGGCTGAGTATTACTGCGCACTGTGGTATAAGCAGAGGTGGGTGTTCGGCGGAGGG
CCAAGCTGACCGTCCTA (SEQ ID NO: 40)

L3sp34-G1-2.4-R2-P1_H4 variable light chain

OTVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWFQQKPGQAPRGLIGGTNKRAPGTPA

RFSGSLLGGKAALTLSGAQPEDEAEYYCALWYNQHWVFGGGTKLTVL (SEQ ID NO: 41)

44

20
26

20
20

78
   

   
18

 M
ar

 2
02

6

1
8
 
M
a
r
 
2
0
2
6

C
G
G
T
T
C
T
C
A
G
G
C
T
C
C
C
T
G
C
T
T
G
G
G
G
G
C
A
A
A
G
C
T
G
C
C
C
T
G
A
C
C
C
T
T
T
C
G
G
G
T
G
C
G
C
A
G
C
C
T
G

2
0
2
6
2
0
2
0
7
8

C
A
G
A
C
T
G
T
G
G
T
G
A
C
C
C
A
G
G
A
G
C
C
C
T
C
A
C
T
G
A
C
T
G
T
G
T
C
C
C
C
A
G
G
A
G
G
G
A
C
A
G
T
C
A
C
T
C
T
G
A

G
G
T
T
C
T
C
A
G
G
C
T
C
C
C
T
G
C
T
T
G
G
G
G
G
C
A
A
A
G
C
T
G
C
C
C
T
G
A
C
C
C
T
T
T
C
G
G
G
T
G
C
G
C
A
G
C
C
T
G
A

Q
T
V
V
T
Q
E
P
S
L
T
V
S
P
G
G
T
V
T
L
T
C
R
S
S
T
G
A
V
T
T
S
N
Y
A
N
W
F
Q
Q
K
P
G
Q
A
P
R
G
L
I
G
G
T
N
K
R
A
P
G
T
P
A

C
A
G
A
C
T
G
T
G
G
T
G
A
C
C
C
A
G
G
A
G
C
C
C
T
C
A
C
T
G
A
C
T
G
T
G
T
C
C
C
C
A
G
G
A
G
G
G
A
C
A
G
T
C
A
C
T
C
T
G
A

C
T
G
G
C
C
A
A
G
C
C
C
C
C
C
G
G
G
G
A
C
T
G
A
T
T
G
G
T
G
G
T
A
C
A
A
A
C
A
A
A
A
G
A
G
C
C
C
C
C
G
G
G
A
C
A
C
C
T
G
C
C

Q
T
V
V
T
Q
E
P
S
L
T
V
S
P
G
G
T
V
T
L
T
C
R
S
S
T
G
A
V
T
T
S
N
Y
A
N
W
F
Q
Q
K
P
G
Q
A
P
R
G
L
I
G
G
T
N
K
R
A
P
G
T
P
A

4
4



AGACTGTGGTGACCCAGGAGCCCTCACTGACTGTGTCCCCAGGAGGGACAGTCACTCTGAG

CTGGCCAAGCCCCCCGGGGACTGATTGGTGGTACAAACAAAAGAGCCCCCGGGACACCTGC
CGGTTCTCAGGCTCCCTGCTTGGGGGCAAAGCTGCCCTGACCCTTTCGGGTGCGCAGCCTGA
GGATGAGGCTGAGTATTACTGCGCACTGTGGTATAACCAGCACTGGGTGTTCGGCGGAGGGA

[00160] EXAMPLE 3: CHARACTERIZATION OF HUMANIZED VARIANTS OF MURINE

SP34

[00161] Selected scFv candidates were reformatted into human IgGl format for further

[00162] The purified IgGs were tested for binding to human and cynomolgus

comparable specific binding to both cynomolgus and human CD3 proteins Figure 1.

cell lines and natural cell populations derived from healthy blood donors. First, control and

dose dependent increase in fluorescent staining was observed for both CD4+ and CD8+

populations (Figure 4 and 5), while no staining was observed on B cells at the highest

concentration of 10 µg/ml. The florescent intensities obtained at different concentrations varied

between candidates suggesting difference in binding affinities. The mean fluorescence values

for the different candidates at a non-saturating antibody concentration are listed in Table 4.

cells cells
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IgG 1D8 286 161

IgG 1F8 284 157

IgG 1A4 284 173

[00164] These values suggest that IgG 1D8, 1F8 and 1A4 have the highest binding

displays the lowest binding capacity. Having a panel of anti-CD3 antibodies showing different

redirecting bispecific antibodies.

Other Embodiments

[00165] While the invention has been described in conjunction with the detailed

description thereof, the foregoing description is intended to illustrate 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 following claims.
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FORMS 

1. An isolated monoclonal antibody or antigen binding fragment thereof comprising: 

a. a variable heavy chain  region comprising a complementarity determining region 1 

(CDRH1) comprising the amino acid sequence of GFTFNTYA (SEQ ID NO: 3), a 

complementarity determining region 2 (CDRH2) comprising the amino acid 

sequence of IRSKYNNYAT (SEQ ID NO: 4) and a complementarity determining 

region 3 (CDRH3) comprising the amino acid sequence of 

VRHGNFGNSYVSWFAY (SEQ ID NO: 5); and  

b. a variable light chain region comprising a complementarity determining region 1 

(CDRL1) comprising the amino acid sequence of TGAVTTSNY (SEQ ID NO: 

11), a complementarity determining region 2 (CDRL2) comprising the amino acid 

sequence of GTN (SEQ ID NO: 12) and a complementarity determining region 3 

(CDRL3) comprising the amino acid sequence selected from the group consisting 

of ALWYANRWV (SEQ ID NO: 13), ALWYKGYWV (SEQ ID NO: 14), 

ALWYDGTWV (SEQ ID NO: 15), ALWYDGKWV (SEQ ID NO: 16), 

ALWYDGWWV (SEQ ID NO: 17), ALWYKQRWV (SEQ ID NO: 18) and 

ALWYNQHWV (SEQ ID NO: 19); 

wherein the isolated monoclonal antibody or fragment thereof binds CD3ɛ. 

2. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the variable heavy chain region comprises a hIGHV3-73 framework region. 

3.  The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the variable light chain region comprises a hIGLV7-46 framework region. 

4. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

comprising a variable heavy chain region comprising the amino acid sequence of SEQ ID 

NO: 6 and a variable light chain comprising the amino acid sequence of SEQ ID NO: 29, 31, 

33, 35, 37, 39 or 41. 

5. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the CD3 is human CD3 or cynomolgus monkey CD3ɛ. 

6. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the antibody or antigen binding fragment thereof is a monoclonal antibody, a single 

chain antibody (scAb), a Fab fragment, a F(ab’)2 fragment, a single chain variable fragment 

(scFv), a scFv-Fc fragment, a multimeric antibody, or a bispecific antibody. 

2.

3.

4.

5.

6.
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7. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the antibody or antigen binding fragment thereof is a cynomolgus monkey, chimeric, 

humanized or fully human antibody or antigen binding fragment thereof. 

8. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the antibody or antigen binding fragment thereof is an IgG isotype. 

9. The isolated monoclonal antibody or antigen binding fragment thereof of form 1, 

wherein the antibody or antigen binding fragment thereof is an IgG1 isotype. 

10. A bispecific antibody comprising: 

a. a first arm that binds CD3 comprising: 

i. variable heavy chain  region comprising a complementarity determining 

region 1 (CDRH1) comprising the amino acid sequence of GFTFNTYA (SEQ 

ID NO: 3), a complementarity determining region 2 (CDRH2) comprising the 

amino acid sequence of IRSKYNNYAT (SEQ ID NO: 4) and a 

complementarity determining region 3 (CDRH3) comprising the amino acid 

sequence of VRHGNFGNSYVSWFAY (SEQ ID NO: 5); and 

ii. a variable light chain region comprising a complementarity determining region 

1 (CDRL1) comprising the amino acid sequence of TGAVTTSNY (SEQ ID 

NO: 11), a complementarity determining region 2 (CDRL2) comprising the 

amino acid sequence of GTN (SEQ ID NO: 12) and a complementarity 

determining region 3 (CDRL3) comprising the amino acid sequence selected 

from the group consisting of ALWYANRWV (SEQ ID NO: 13), 

ALWYKGYWV (SEQ ID NO: 14), ALWYDGTWV (SEQ ID NO: 15), 

ALWYDGKWV (SEQ ID NO: 16), ALWYDGWWV (SEQ ID NO: 17), 

ALWYKQRWV (SEQ ID NO: 18) and ALWYNQHWV (SEQ ID NO: 19); 

and  

b. a second arm that does not bind CD3 

11.  The bispecific antibody of form 10, wherein the bispecific antibody comprises a 

variable heavy chain region comprising the amino acid sequence of SEQ ID NO: 6 and a 

variable light chain comprising the amino acid sequence of SEQ ID NO: 29, 31, 33, 35, 37, 

39 or 41. 

12. The bispecific antibody of form 10, wherein the second arm binds a tumor associated 

antigen (TAA). 

 

7.

8.

9.

10.
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13. The bispecific antibody of form 10, wherein the tumor associated antigen (TAA) is 

EGFR, Her2, Her3, FOLR-1, MSLN, BSMA, CD20, CD19, CEA, PSMA, EpCAM, FSHR, 

CD123, CD38, CD33, gpA33, B7-H3, CDH3, SSTR2, TROP-2, GPC3, SLAMF7, ROR1 or 

5T4. 

14. The bispecific antibody of form 10, wherein the bispecific antibody comprises two 

copies of a single heavy chain polypeptide and a first light chain and a second light chain, 

wherein the first and the second light chains are different. 

15. The bispecific antibody of form 14, wherein at least a portion of the first light chain is 

of the Kappa type and at least a portion of the second light chain is of the Lambda type.  

16.  The bispecific antibody of form 15, wherein the first light chain comprises at least a 

Kappa constant region. 

17. The bispecific antibody of form 16, wherein the second light chain comprises at least 

a Lambda constant region. 

18. The bispecific antibody of form 17, wherein the second light chain further comprises 

a Lambda variable region.  

19. The bispecific antibody of form 17, wherein the second light chain further comprises 

a Kappa variable region. 

20. The bispecific antibody of form 14, wherein the first light chain comprises a Kappa 

constant region and a Kappa variable region, and wherein the second light chain comprises a 

Lambda constant region and a Lambda variable region. 

21. A pharmaceutical composition comprising the antibody of any one of the preceding 

claims. 

22. A method of alleviating a symptom or disease, comprising administering to a subject 

in need thereof the pharmaceutical composition of form 21. 

23. The method of form 22, wherein the disease is cancer. 

24. A method of T-cell retargeting comprising administering to a subject in need thereof 

the pharmaceutical composition of form 21. 

14.

16.

17.

18.

19.

20.

21.

claims.

22.

23.

24.
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What is claimed is: 

 

1. An antibody that specifically binds CD3ɛ comprising a heavy chain variable region 

comprising: 

a) a variable heavy chain complementarity determining region 1 (CDRH1) comprising 

the amino acid sequence of GFTFNTYA (SEQ ID NO: 3); 

b) a variable heavy chain complementarity determining region 2 (CDRH2) comprising 

the amino acid sequence of IRSKYNNYAT (SEQ ID NO: 4); and  

c) a variable heavy chain complementarity determining region 3 (CDRH3) comprising 

the amino acid sequence of VRHGNFGNSYVSWFAY (SEQ ID NO: 5); and  

a light chain variable region comprising:  

 d) a variable light chain complementarity determining region 1 (CDRL1) comprising 

the amino acid sequence of TGAVTTSNY (SEQ ID NO: 11);  

e) a variable light chain complementarity determining region 2 (CDRL2) comprising 

the amino acid sequence of GTN (SEQ ID NO: 12); and  

f) a variable light chain complementarity determining region 3 (CDRL3) comprising 

the amino acid sequence selected from the group consisting of ALWYANRWV (SEQ 

ID NO: 13), ALWYKGYWV (SEQ ID NO: 14), ALWYDGTWV (SEQ ID NO: 15), 

ALWYDGKWV (SEQ ID NO: 16), ALWYDGWWV (SEQ ID NO: 17), 

ALWYKQRWV (SEQ ID NO: 18) and ALWYNQHWV (SEQ ID NO: 19). 

 

2. The antibody of claim 1, wherein  

 i) the variable heavy chain region comprises a hIGHV3-73 framework region; and/or  

 ii) the variable light chain region comprises a hIGLV7-46 framework region. 

 

3. The antibody of claim 1 or claim 2, wherein 

i) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 18; 

ii) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

What is claimed is:

1.

2.

50

20
26

20
20

78
   

   
18

 M
ar

 2
02

6

1
8
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
2
0
7
8

3
.

5
0



51 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 13; 

iii) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 14; 

iv) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 15; 

v) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 16; 

vi) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 17; or 

vii) the CDRH1 comprises the amino acid sequence of SEQ ID NO: 3; the CDRH2 

comprises the amino acid sequence of SEQ ID NO: 4; the CDRH3 comprises the 

amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises the amino acid 

sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence of SEQ 

ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 19. 

 

4. The antibody of any one of claims 1-3, wherein the CDRH1 comprises the amino acid 

sequence of SEQ ID NO: 3; the CDRH2 comprises the amino acid sequence of SEQ ID NO: 

4; the CDRH3 comprises the amino acid sequence of SEQ ID NO: 5; the CDRL1 comprises 

the amino acid sequence of SEQ ID NO: 11; the CDRL2 comprises the amino acid sequence 

of SEQ ID NO: 12; and the CDRL3 comprises the amino acid sequence of SEQ ID NO: 18. 

 

4.
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5. The antibody of any one of claims 1-4, wherein the heavy chain variable region 

comprises an amino acid sequence of SEQ ID NO: 6 and the light chain variable region 

comprises an amino acid sequence of SEQ ID NO: 29, 31, 33, 35, 37, 39 or 41. 

 

6. The antibody of any one of claims 1-5, wherein 

i) the heavy chain variable region comprises an amino acid sequence of SEQ ID NO: 

6 and the light chain variable region comprises an amino acid sequence of SEQ ID 

NO: 29; 

ii) the heavy chain variable region comprises an amino acid sequence of SEQ ID NO: 

6 and the light chain variable region comprises an amino acid sequence of SEQ ID 

NO: 31; 

iii) the heavy chain variable region comprises an amino acid sequence of SEQ ID NO: 

6 and the light chain variable region comprises an amino acid sequence of SEQ ID 

NO: 33; 

iv) the heavy chain variable region comprises an amino acid sequence of SEQ ID NO: 

6 and the light chain variable region comprises an amino acid sequence of SEQ ID 

NO: 35; 

v) the heavy chain variable region comprises an amino acid sequence of SEQ ID NO: 

6 and the light chain variable region comprises an amino acid sequence of SEQ ID 

NO: 37; or 

vi) the heavy chain variable region comprises an amino acid sequence of SEQ ID NO: 

6 and the light chain variable region comprises an amino acid sequence of SEQ ID 

NO: 39. 

 

7. The antibody of any one of claims 1-6, wherein the heavy chain variable region 

comprises an amino acid sequence of SEQ ID NO: 6 and the light chain variable region 

comprises an amino acid sequence of SEQ ID NO: 39. 

 

8. The antibody of any one of claims 1-7, wherein the CD3 is human CD3 or 

cynomolgus monkey CD3ɛ. 

 

9. The antibody of any one of claims 1-8, wherein the antibody is an antigen binding 

fragment thereof, and wherein the antigen binding fragment is a single chain antibody (scAb), 

5.

6.

7.
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a Fab, a Fab’, a F(ab)2, a F(ab’)2, a single chain variable fragment (scFv), a Fv, or a scFv-Fc 

fragment. 

 

10. The antibody of any one of claims 1-9, wherein the antibody is a monoclonal 

antibody. 

 

11. The antibody of any one of claims 1-10, wherein the antibody is a monovalent 

antibody or a monospecific antibody. 

 

12. The antibody of any one of claims 1-11, wherein the antibody is a bivalent antibody 

or a bispecific antibody. 

 

13. The antibody of any one of claims 1-12, wherein the antibody further binds to a tumor 

associated antigen (TAA),  

 optionally wherein the tumor associated antigen (TAA) is CD20, HER2, HER3, 

EGFR, IGF1R, c-Met, PDGFR1, CD40, CD40L, CD30, CS1, CD70, glypican, mesothelin, 

PSMA, PSCA, MUC1, CA125, CEA, FRA, EpCAM, DR5, HGFR1 or 5T4. 

 

14. The antibody of any one of claims 1-13, wherein the antibody comprises two copies 

of a single heavy chain polypeptide and a first light chain and a second light chain, wherein 

the first and the second light chains are different. 

 

15. The antibody of claim 14, wherein at least a portion of the first light chain is of the 

Kappa type and at least a portion of the second light chain is of the Lambda type.  

 

16. The antibody of claim 15, wherein  

 i) the first light chain comprises at least a Kappa constant region; and/or 

 ii) the second light chain comprises at least a Lambda constant region. 

 

17. The antibody of claim 16, wherein the second light chain further comprises a Lambda 

variable region or a Kappa variable region.  

 

10.

11.

13.

14.

15.

17.
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18. The antibody of any one of claims 15-17, wherein the first light chain comprises a 

Kappa constant region and a Kappa variable region, and wherein the second light chain 

comprises a Lambda constant region and a Lambda variable region. 

 

19. The antibody of any one of claims 1-18, wherein the antibody is a chimeric antibody 

or a humanized antibody. 

 

20. The antibody of any one of claims 1-19, wherein the antibody is an IgG isotype, 

optionally wherein the IgG isotype is an IgG1 isotype. 

 

21. A pharmaceutical composition comprising the antibody of any one of claims 1-20. 

 

22. A method of treating and/or delaying the progression of a cancer, comprising 

administering to a subject in need thereof the antibody of any one of claims 1-20 or the 

pharmaceutical composition of claim 21, optionally wherein the cancer is leukemia, 

lymphoma, breast cancer, colon cancer, ovarian cancer, bladder cancer, prostate cancer, 

glioma, lung cancer, bronchial cancer, colorectal cancer, pancreatic cancer, esophageal 

cancer, liver cancer, urinary cancer, kidney cancer, pelvis cancer, oral cavity cancer, pharynx 

cancer, uterine corpus cancer, or melanoma. 

 

23.    Use of the antibody of any one of claims 1-20 or the pharmaceutical composition of 

claim 21 in the manufacture of a medicament for treating, preventing and/or delaying the 

progression of a cancer, optionally wherein the cancer is leukemia, lymphoma, breast cancer, 

colon cancer, ovarian cancer, bladder cancer, prostate cancer, glioma, lung cancer, bronchial 

cancer, colorectal cancer, pancreatic cancer, esophageal cancer, liver cancer, urinary cancer, 

kidney cancer, pelvis cancer, oral cavity cancer, pharynx cancer, uterine corpus cancer, or 

melanoma. 

 

24. A method of T-cell retargeting comprising administering to a subject in need thereof 

the antibody of any one of claims 1-20 or the pharmaceutical composition of claim 21. 

 

19.

20.

21.

melanoma.

24.
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Figure 1
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Figure 3
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Figure 5
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Sequence Listing
1 Sequence Listing

Information
1-1 File Name P0025006AUD1_Sequence_Listing.xml
1-2 DTD Version V1_3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2026-03-16
1-6 Original free text language

code
1-7 Non English free text

language code

2 General Information
2-1 Current application: IP

Office
2-2 Current application:

Application number
2-3 Current application: Filing

date
2-4 Current application:

Applicant file reference
NOVI-046/001WO 322145-2734

2-5 Earliest priority application:
IP Office

US

2-6 Earliest priority application:
Application number

US 62/643,095

2-7 Earliest priority application:
Filing date

2018-03-14

2-8en Applicant name NovImmune SA
2-8 Applicant name: Name

Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title ANTI-CD3 EPSILON ANTIBODIES AND METHODS OF USE THEREOF
2-11 Sequence Total Quantity 52

1

Information

1-1 File Name

1-2 DTD Version V1_3

1-3 Software Name

1-4 Software Version 2.3.0

1-5 Production Date 2026-03-16

1-6

code

1-7

2 General Information

2-1

Office

2-2

2-3

date

2-4 NOVI-046/001WO 322145-2734

2-5 US
IP Office

2-6

2-7 2018-03-14

2-8en NovImmune SA

2-8

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title

2-11 52
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type AA
3-1-3 Length 125
3-1-4 Features

Location/Qualifiers
REGION 1..125
note=mSP34VH amino acid sequence
source 1..125
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-1-5 Residues EVQLVESGGG LVQPKGSLKL SCAASGFTFN TYAMNWVRQA PGKGLEWVAR IRSKYNNYAT 60

YYADSVKDRF TISRDDSQSL LYLQMNNLKT EDTAMYYCVR HGNFGNSYVS WFAYWGQGTL 120
VTVSS 125

3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 112
3-2-4 Features

Location/Qualifiers
REGION 1..112
note=mSP34VL amino acid sequence
source 1..112
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-2-5 Residues QAVVTQESAL TTSPGETVTL TCRSSTGAVT TSNYANWVQE KPDHLFTGLI GGTNKRAPGV 60

PARFSGSLIG DKAALTITGA QTEDEAIYFC ALWYSNLWVF GGGTKLTVLG QP 112

3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 8
3-3-4 Features

Location/Qualifiers
REGION 1..8
note=Synthetic Polypeptide
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-3-5 Residues GFTFNTYA 8

3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 10
3-4-4 Features

Location/Qualifiers
REGION 1..10
note=Synthetic Polypeptide
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-4-5 Residues IRSKYNNYAT 10

3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 16
3-5-4 Features

Location/Qualifiers
REGION 1..16
note=Synthetic Polypeptide
source 1..16
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-5-5 Residues VRHGNFGNSY VSWFAY 16

3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 125
3-6-4 Features

Location/Qualifiers
REGION 1..125
note=huSP34_VH amino acid sequence
source 1..125
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

3-1

3-1-1

AA
3-1-3 125

3-1-4 Features REGION 1..125

Location/Qualifiers

source 1..125

3-1-5 Residues

VTVSS 125

3-2

2

AA
3-2-3 112

REGION 1..112

source 1..112

112

3-3-1 3

3-3-3 8

source 1..8

8

3-4

3-4-1 4

3-4-2 AA
3-4-3 10

3-4-4 Features REGION 1..10
Location/Qualifiers

source 1..10

3-4-5 Residues IRSKYNNYAT 10

3-5

3-5-1 5

3-5-2 AA
3-5-3 16

3-5-4 REGION 1..16

Location/Qualifiers

source 1..16

3-5-5 Residues VRHGNFGNSY VSWFAY 16

3-6

3-6-1 6

3-6-2 AA
3-6-3 125

3-6-4 Features REGION 1..125

source 1..125
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3-6-5 Residues EVQLVESGGG LVQPGGSLKL SCAASGFTFN TYAMNWVRQA PGKGLEWVGR IRSKYNNYAT 60
YYADSVKDRF TISRDDSKNT AYLQMNSLKT EDTAVYYCVR HGNFGNSYVS WFAYWGQGTL 120
VTVSS 125

3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 9
3-7-4 Features

Location/Qualifiers
REGION 1..9
note=mSP34 CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-7-5 Residues ALWYSNLWV 9

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 9
3-8-4 Features

Location/Qualifiers
REGION 1..9
note=Fgta CDRL3 amino acid sequence
REGION 3..5
note=misc_feature - Xaa can be any naturally occurring amino acid
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues ALXXXNLWV 9

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 9
3-9-4 Features

Location/Qualifiers
REGION 1..9
note=Fgt b CDRL3 amino acid sequence
REGION 5..7
note=misc_feature - Xaa can be any naturally occurring amino acid
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-9-5 Residues ALWYXXXWV 9

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 9
3-10-4 Features

Location/Qualifiers
REGION 1..9
note=Fgt c CDRL3 amino acid sequence
REGION 6..8
note=misc_feature - Xaa can be any naturally occurring amino acid
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-10-5 Residues ALWYSXXXV 9

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 9
3-11-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-1-R2-P1_B6 CDRL1 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-11-5 Residues TGAVTTSNY 9

3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type
3-12-3 Length

3-6-5 Residues

125

3-7-3

3-7-4 Features

Location/Qualifiers

3-7-5 Residues 9

3-8-1 8

3-8-3 9

3-8-4

Location/Qualifiers

REGION 3..5

source 1..9

9

3-9-3

3-9-4 Features

Location/Qualifiers

9

3-10-1

3-10-2

3-10-3

3-10-4 Features

3-10-5

3-11

3-11-1

3-11-3 9

3-11-5

3-12

3-12-1

3-12-2

3-12-3

20
26

20
20
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3-12-4 Features
Location/Qualifiers
NonEnglishQualifier Value

3-12-5 Residues 000 3

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 9
3-13-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-1-R2-P1_B6 CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-13-5 Residues ALWYANRWV 9

3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 9
3-14-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-2-R2-P1_A10 CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-14-5 Residues ALWYKGYWV 9

3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 9
3-15-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-1-R2-P1_D8 CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-15-5 Residues ALWYDGTWV 9

3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 9
3-16-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-2-R2-P1_F8 - CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-16-5 Residues ALWYDGKWV 9

3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 9
3-17-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-1-R2-P1_A11 CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-17-5 Residues ALWYDGWWV 9

3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 9
3-18-4 Features

Location/Qualifiers
REGION 1..9
note=Clone L3sp34-G1-2-R2-P1_A4 CDRL3 amino acid sequence
source 1..9
mol_type=protein
organism=synthetic construct

3-12-4 Features

Location/Qualifiers

000 3

3-13-4

Location/Qualifiers

ALWYANRWV 9

3-14-4

Location/Qualifiers

3-14-5 ALWYKGYWV 9

15

3-15-5 Residues 9

3-16

3-16-1 16

9

3-16-5 Residues 9

3-17

3-17-1

3-17-2

3-17-3 9

3-17-5 9

3-18

3-18-1

3-18-3 9

20
26

20
20
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NonEnglishQualifier Value
3-18-5 Residues ALWYKQRWV 9

3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 9
3-19-4 Features

Location/Qualifiers
REGION 1..9
note=Synthetic Polypeptide
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-19-5 Residues ALWYNQHWV 9

3-20 Sequences
3-20-1 Sequence Number [ID] 20
3-20-2 Molecule Type DNA
3-20-3 Length 27
3-20-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-20-5 Residues actggagctg tcaccactag caattat 27

3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type
3-21-3 Length
3-21-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-21-5 Residues 000 3

3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type DNA
3-22-3 Length 27
3-22-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-22-5 Residues gcactgtggt atgccaaccg ctgggtg 27

3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type DNA
3-23-3 Length 27
3-23-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-23-5 Residues gcactgtggt ataaggggta ctgggtg 27

3-24 Sequences
3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type DNA
3-24-3 Length 27
3-24-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-24-5 Residues gcactgtggt atgacgggac ctgggtg 27

3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type DNA

3-18-5 9

3-19

3-19-2 AA
3-19-3 9

3-19-4 Features REGION 1..9

Location/Qualifiers

source 1..9

3-19-5 Residues 9

3-20

3-20-2

3-20-3 27

3-20-4 Features

Location/Qualifiers

source 1..27

3-20-5 Residues 27

3-21

3-21-1

3-21-2

3-21-3

3-21-4 Features

Location/Qualifiers

3-21-5 Residues 000 3

3-22

3-22-1

3-22-2

3-22-3 27

Location/Qualifiers

source 1..27

3-22-5 Residues 27

3-23

3-23-1 23

3-23-2

3-23-3 27

Location/Qualifiers

27

3-24

3-24-2

27

Location/Qualifiers

source 1..27

3-24-5 Residues 27

3-25-1

3-25-2

20
26

20
20
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3-25-3 Length 27
3-25-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-25-5 Residues gcactgtggt atgacggcaa gtgggtg 27

3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type DNA
3-26-3 Length 27
3-26-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-26-5 Residues gcactgtggt atgacggctg gtgggtg 27

3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type DNA
3-27-3 Length 27
3-27-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-27-5 Residues gcactgtggt ataagcagag gtgggtg 27

3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type DNA
3-28-3 Length 27
3-28-4 Features

Location/Qualifiers
misc_feature 1..27
note=Synthetic Polynucleotide
source 1..27
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-28-5 Residues gcactgtggt ataaccagca ctgggtg 27

3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 109
3-29-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-29-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYANRWVF GGGTKLTVL 109

3-30 Sequences
3-30-1 Sequence Number [ID] 30
3-30-2 Molecule Type DNA
3-30-3 Length 327
3-30-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-30-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt atgccaaccg ctgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-25-3 27

3-25-4 Features

Location/Qualifiers

source 1..27

3-25-5 Residues 27

3-26

3-26-1 26

3-26-2 DNA
3-26-3 27

3-26-4 Features

Location/Qualifiers

source 1..27

3-26-5 Residues 27

3-27

3-27-1 27

3-27-2 DNA
3-27-3 27

3-27-4 Features

Location/Qualifiers

source 1..27

3-27-5 Residues 27

3-28

3-28-1

3-28-2 DNA
3-28-3 27

3-28-4 Features

Location/Qualifiers

source 1..27

3-28-5 Residues 27

3-29

3-29-1 29

3-29-2 AA
3-29-3 109

3-29-4 Features

Location/Qualifiers

source 1..109

3-29-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

109

3-30

30

DNA

3-30-5

327

20
26

20
20
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3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 109
3-31-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-31-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYKGYWVF GGGTKLTVL 109

3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type DNA
3-32-3 Length 327
3-32-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-32-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt ataaggggta ctgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 109
3-33-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-33-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYDGTWVF GGGTKLTVL 109

3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type DNA
3-34-3 Length 327
3-34-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-34-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt atgacgggac ctgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 109
3-35-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-35-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYDGKWVF GGGTKLTVL 109

3-36 Sequences
3-36-1 Sequence Number [ID] 36

3-31-1 31

3-31-2 AA
3-31-3 109

3-31-4 Features REGION 1..109

Location/Qualifiers

source 1..109

3-31-5 Residues

109

3-32-2

3-32-3

3-32-4 Features

Location/Qualifiers

source 1..327

327

3-33

3-33-1 33

109

3-33-5 Residues

109

3-34

3-34-1

3-34-2 DNA
3-34-3 327

3-34-4 Features

Location/Qualifiers

source 1..327

3-34-5

327

Location/Qualifiers

3-35-5 Residues

3-36

3-36-1 36

20
26

20
20
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3-36-2 Molecule Type DNA
3-36-3 Length 327
3-36-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-36-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt atgacggcaa gtgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA
3-37-3 Length 109
3-37-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-37-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYDGWWVF GGGTKLTVL 109

3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type DNA
3-38-3 Length 327
3-38-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-38-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt atgacggctg gtgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 109
3-39-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-39-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYKQRWVF GGGTKLTVL 109

3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type DNA
3-40-3 Length 327
3-40-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-40-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt ataagcagag gtgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-36-2 DNA
3-36-3 327

3-36-4 Features misc_feature 1..327

Location/Qualifiers

source 1..327

3-36-5 Residues

327

3-37-4

Location/Qualifiers

3-37-5 Residues

3-38

3-38-1 38

3-38-2 DNA
3-38-3 327

3-38-4 Features misc_feature 1..327

Location/Qualifiers

source 1..327

3-38-5 Residues

327

3-39-4

Location/Qualifiers

3-39-5 Residues

3-40

3-40-1

3-40-2 DNA
327

3-40-4 Features

Location/Qualifiers

source 1..327

3-40-5 Residues

20
26

20
20
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3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 109
3-41-4 Features

Location/Qualifiers
REGION 1..109
note=Synthetic Polypeptide
source 1..109
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-41-5 Residues QTVVTQEPSL TVSPGGTVTL TCRSSTGAVT TSNYANWFQQ KPGQAPRGLI GGTNKRAPGT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC ALWYNQHWVF GGGTKLTVL 109

3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type DNA
3-42-3 Length 327
3-42-4 Features

Location/Qualifiers
misc_feature 1..327
note=Synthetic Polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-42-5 Residues cagactgtgg tgacccagga gccctcactg actgtgtccc caggagggac agtcactctg 60

acctgtcgct ccagcactgg agctgtcacc actagcaatt atgccaactg gttccagcag 120
aagcctggcc aagccccccg gggactgatt ggtggtacaa acaaaagagc ccccgggaca 180
cctgcccggt tctcaggctc cctgcttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc gcactgtggt ataaccagca ctgggtgttc 300
ggcggaggga ccaagctgac cgtccta 327

3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type DNA
3-43-3 Length 375
3-43-4 Features

Location/Qualifiers
misc_feature 1..375
note=mSP34VH - polynucleotide sequence
source 1..375
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-43-5 Residues gaagtgcagc tggtggaatc tggcggcgga ctggtgcagc ctaagggcag cctgaagctg 60

agctgtgccg ccagcggctt caccttcaac acctacgcca tgaactgggt gcgccaggcc 120
cctggcaaag gcctggaatg ggtggcccgg atcagaagca agtacaacaa ttacgccacc 180
tactacgccg acagcgtgaa ggaccggttc accatcagcc gggacgacag ccagagcctg 240
ctgtacctgc agatgaacaa cctgaaaacc gaggacaccg ccatgtacta ctgcgtgcgg 300
cacggcaact tcggcaacag ctatgtgtct tggtttgcct actggggcca gggcaccctc 360
gtgacagtct cgagc 375

3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type DNA
3-44-3 Length 327
3-44-4 Features

Location/Qualifiers
misc_feature 1..327
note=mSP34VL synthetic polynucleotide
source 1..327
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-44-5 Residues caggccgtcg tgacacagga aagcgccctg acaaccagcc ctggcgagac agtgaccctg 60

acctgcagat ctagcacagg cgccgtgacc accagcaact acgccaactg ggtgcaggaa 120
aagcccgacc acctgttcac cggcctgatc ggcggcacca acaaaagggc tccaggcgtg 180
ccagccagat tcagcggcag cctgattggc gataaggccg ccctgaccat cactggcgcc 240
cagacagagg acgaggccat ctacttttgc gccctgtggt acagcaacct gtgggtgttc 300
ggcggaggca ccaagctgac agtccta 327

3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 98
3-45-4 Features

Location/Qualifiers
REGION 1..98
note=hIGHV3-73 framework
source 1..98
mol_type=protein
organism=synthetic construct

3-41-1

3-41-2 AA
3-41-3 109

3-41-4 Features REGION 1..109

Location/Qualifiers

source 1..109

3-41-5 Residues

3-42

3-42-1

DNA

3-42-5 Residues

327

3-43

3-43-1

3-43-2 DNA
3-43-3 375

3-43-4 Features

Location/Qualifiers

source 1..375

3-43-5 Residues

375

3-44

3-44-1 44

3-44-2 DNA
3-44-3 327

3-44-4 Features

Location/Qualifiers

327

3-45

3-45-1

3-45-2

3-45-3 98

Location/Qualifiers

20
26

20
20
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NonEnglishQualifier Value
3-45-5 Residues EVQLVESGGG LVQPGGSLKL SCAASGFTFS GSAMHWVRQA SGKGLEWVGR IRSKANSYAT 60

AYAASVKGRF TISRDDSKNT AYLQMNSLKT EDTAVYYC 98

3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type DNA
3-46-3 Length 294
3-46-4 Features

Location/Qualifiers
misc_feature 1..294
note=hIGHV3-73 Framework - polynucleotide sequence
source 1..294
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-46-5 Residues gaggtgcagc tggtggagtc tgggggaggc ttggtccagc ctggggggtc cctgaaactc 60

tcctgtgcag cctctgggtt caccttcagt ggctctgcta tgcactgggt ccgccaggct 120
tccgggaaag ggctggagtg ggttggccgt attagaagca aagctaacag ttacgcgaca 180
gcatatgctg cgtcggtgaa aggcaggttc accatctcca gagatgattc aaagaacacg 240
gcgtatctgc aaatgaacag cctgaaaacc gaggacacgg ccgtgtatta ctgt 294

3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type DNA
3-47-3 Length 24
3-47-4 Features

Location/Qualifiers
misc_feature 1..24
note=Synthetic Polynucleotide
source 1..24
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-47-5 Residues gggttcacct tcaacaccta tgct 24

3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type DNA
3-48-3 Length 30
3-48-4 Features

Location/Qualifiers
misc_feature 1..30
note=Synthetic Polynucleotide
source 1..30
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-48-5 Residues attagaagca aatataacaa ttacgcgaca 30

3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type DNA
3-49-3 Length 48
3-49-4 Features

Location/Qualifiers
misc_feature 1..48
note=Synthetic Polynucleotide
source 1..48
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-49-5 Residues gtgagacacg ggaatttcgg caattcttat gtctcgtggt tcgcttac 48

3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type DNA
3-50-3 Length 375
3-50-4 Features

Location/Qualifiers
misc_feature 1..375
note=huSP34VH - polynucleotide sequence
source 1..375
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-50-5 Residues gaggtgcagc tggtggagtc tgggggaggc ttggtccagc ctggggggtc cctgaaactc 60

tcctgtgcag cctctgggtt caccttcaac acctatgcta tgaactgggt ccgccaggct 120
cccgggaaag ggctggagtg ggttggccgt attagaagca aatataacaa ttacgcgaca 180
tactatgctg actcggtgaa agacaggttc accatctcca gagatgattc aaagaacacg 240
gcgtatctgc aaatgaacag cctgaaaacc gaggacacgg ccgtgtatta ctgtgtgaga 300
cacgggaatt tcggcaattc ttatgtctcg tggttcgctt actggggcca agggactctg 360
gtcacagtct cgagc 375

3-51 Sequences

3-45-5 Residues

98

3-46-3

3-46-4 Features

Location/Qualifiers

3-46-5 Residues

294

3-47

3-47-1

3-47-2

3-47-3

3-47-4 misc_feature 1..24

24

3-48-4

Location/Qualifiers

3-48-5 Residues

3-49

3-49-1

3-49-2

3-49-3

3-49-4 Features

3-49-5 48

3-50

3-50-1

3-50-2 DNA
3-50-3 375

3-50-4 Features

Location/Qualifiers

375

3-51 Sequences

20
26

20
20
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3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 90
3-51-4 Features

Location/Qualifiers
REGION 1..90
note=hIGLV7-46 Framework - polypeptide sequence
source 1..90
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-51-5 Residues QAVVTQEPSL TVSPGGTVTL TCGSSTGAVT SGHYPYWFQQ KPGQAPRTLI YDTSNKHSWT 60

PARFSGSLLG GKAALTLSGA QPEDEAEYYC 90

3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type DNA
3-52-3 Length 270
3-52-4 Features

Location/Qualifiers
misc_feature 1..270
note=hIGLV7-46 Framework - polynucleotide sequence
source 1..270
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-52-5 Residues caggctgtgg tgactcagga gccctcactg actgtgtccc caggagggac agtcactctc 60

acctgtggct ccagcactgg agctgtcacc agtggtcatt atccctactg gttccagcag 120
aagcctggcc aagcccccag gacactgatt tatgatacaa gcaacaaaca ctcctggaca 180
cctgcccggt tctcaggctc cctccttggg ggcaaagctg ccctgaccct ttcgggtgcg 240
cagcctgagg atgaggctga gtattactgc 270

3-51-1 51

3-51-2

3-51-3

REGION 1..90

3-51-5 Residues

90

3-52

3-52-1 52

3-52-2 DNA
3-52-3

3-52-4 Features

Location/Qualifiers

270
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