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RGHD)7 PAREQAGECHRARR PRARSYDALDDLTPPS TAESGSRS PTSKGERSRATHMP PRSRSREDLY D]
DSRDFPRSRDPHYDDERSRERP PADPRSHHHRTR D PRONGSRSGDLPYDGRLLIRAYREKGSEERRRPH?
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SP = 3a 1-4l; MALLAGGLSRGLGSHPAAAGRDAVVFVALLLSINCTAPARA

M - 32 212-234: WLEVVWVCLAAFLIFLLLGICKC

SR isoform-a ECD (without 5P) - 2a42-211 (SEQ IDNC:12)

IOV TSNP YHVV I LECPVTLEaTY QM S TPTOP IV IHCYKSFCRDRIADAR SPASVDNOLNAQL AAGNPS
YN DY Y300 DS VR Ty Ry VTR NV LG DT YO GRR I T TGHADL TR T AN DGV Y YCSVTSAQDLCH
NEAYAILIVLORTSGVAELLESFQAGPIED

N& enzoding LSRisoformea ECD (SEQ ID NO:40):

ATCCASGTGACCGTGICCARCSCOTACCACETGGTGATCCTCTTCCALCCT GTRACCCTGCCCTGTACCT
ACCAGATGACCTCGACCCCCASGUAACCCATCRT CATCTGGARGTACRAGT CTTTCTGCCGGGACCGCAT
CGCCRATGCCTTCTCCOGGECTAGCGICRACARCCAGCTCAATGCCCAGCT GGLAGCCOGRAACCCAGGT
[ACAASCCCTACGICLAGTGCUAGGACAGUGTGCGCACCGTCAGGGT CGTGGCrACCARGCAGGLCAACS
CTGTGACCCTGLGAGAT TACTACCAGOGCCGGAGGATTACCATCACCEGARATCTGACCTGACCTTTGA
CCAGAZGGCETGEEGEGRCAGIGL TG GTATTACTGCTCCGTGETCTCAGC CCAGGACCTCCAGGGEAAL
ARTGASGCCTACGLALAGCTCATCGTCUTTGGAGCACCTCACGGGICELT GALCTCTTACCTCRTITIC
AGGCGEIGGCCCATAGRAGAC
FIG. 1E
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(57) Abrege(suite)/Abstract(continued):

LYEGOF, VSIG10, TMEMZ25 and LSR molecules, extracellular domains of LYGGOEF, VSIG10, TMEM25 and LSR and conjugates,
which are suitable drugs for iImmunotherapy, treatment of cancer, infectious disorders, and/or immune related disorders. This
Invention further relates to antibodies and antigen binding fragments and conjugates containing same, and/or alternative scaffolds,

specific for LYBGOF, VSIG10, TM

=M25 or LSR molecules, which are suitable drugs for immunotherapy, treatment of cancer,

Infectious disorders, and/or immune related disorders.
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TITLE OF THE INVENTION

POLYPEPTIDES AND POLYNUCLEOTIDES, AND USES THEREOF FOR
TREATMENT OF IMMUNE RELATED DISORDERS AND CANCER

FIELD OF THE INVENTION

This invention relates to LYOGOF, VSIG10, TMEM2S5 and LSR proteins,
which are suitable targets tor immunotherapy, treatment of cancer, infectious disorders,
and/or immune related disorders, and drug development, as well as soluble molecules and

conjugates thereof, and antibodies against such.

BACKGROUND OF THE INVENTION

Naive T cells must receive two independent signals from antigen-presenting cells
(APC) 1n order to become productively activated. The first, Signal 1, 1s antigen-specitic
and occurs when T cell antigen receptors encounter the appropriate antigen-MHC
complex on the APC. The fate of the immune response 18 determined by a second,
antigen-independent signal (Signal 2) which 1s delivered through a T cell costimulatory
molecule that engages its APC-expressed ligand. This second signal could be either
stimulatory (positive costimulation) or inhibitory (negative costimulation or coinhibition).
In the absence of a costimulatory signal, or in the presence of a coinhibitory signal, T-cell
activation 1s 1mpaired or aborted, which may lead to a state of antigen-specific
unresponsiveness (known as T-cell anergy), or may result in T-cell apoptotic death.

Costimulatory molecule pairs usually consist of ligands expressed on APCs and
their cognate receptors expressed on T cells. The prototype ligand/receptor pairs of
costimulatory molecules are B7/CD28 and CD40/CD40L. The B7 family consists of
structurally related, cell-surface protein ligands, which may provide stimulatory or
inhibitory input to an immune response. Members of the B7 family are structurally
related, with the extracellular domain containing at least one variable or constant
immunoglobulin domain.

Both positive and negative costimulatory signals play critical roles in the regulation
of cell-mediated immune responses, and molecules that mediate these signals have proven
to be etfective targets for immunomodulation. Based on this knowledge, several
therapeutic approaches that involve targeting of costimulatory molecules have been

developed, and were shown to be usetul for prevention and treatment of cancer by turning
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on, or preventing the turning off, of immune responses in cancer patients and for
prevention and treatment of autoimmune diseases and intflammatory diseases, as well as
rejection of allogenic transplantation, each by turning otf uncontrolled immune responses,
or by induction of “oft signal” by negative costimulation (or coinhibition) i1n subjects
with these pathological conditions.

Manipulation of the signals delivered by B/ ligands has shown potential in the
treatment of autoimmunity, inflammatory diseases, and transplant rejection. Therapeutic
strategies include blocking of costimulation using monoclonal antibodies to the ligand or
to the receptor of a costimulatory pair, or using soluble tusion proteins composed ot the
costimulatory receptor that may bind and block its appropriate ligand. Another approach
is induction of co-inhibition using soluble fusion protein of an inhibitory ligand. These
approaches rely, at least partially, on the eventual deletion of auto- or allo-reactive T cells
(which are responsible for the pathogenic processes in autoimmune diseases or
transplantation, respectively), presumably because in the absence of costimulation (which
induces cell survival genes) T cells become highly susceptible to induction of apoptosis.
Thus, novel agents that are capable of modulating costimulatory signals, without
compromising the immune system’s ability to detend against pathogens, are highly

advantageous for treatment and prevention of such pathological conditions.

Costimulatory pathways play an important role in tumor development. Interestingly,
tumors have been shown to evade immune destruction by impeding T cell activation
through inhibition of co-stimmulatory factors in the B7-CD28 and TNF families, as well
as by attracting regulatory T cells, which inhibit anti-tumor T cell responses (see Wang
(2006) Immune Suppression by Tumor Specitic CD4+ Regulatory T cells in Cancer.
Semin. Cancer. Biol. 16:73-79; Greenwald, et al. (2005) The B7 Family Revisited. Ann.
Rev. Immunol. 23:515-48; Watts (2005) TNF/TNFR Family Members in Co-stimulation
of T Cell Responses Ann. Rev. Immunol. 23:23-68; Sadum, et al. (2007) Immune
Signatures of Murine and Human Cancers Reveal Unique Mechanisms of Tumor Escape
and New Targets for Cancer Immunotherapy. Clin. Cane. Res. 13(13): 4016-4025). Such
tumor expressed co-stimulatory molecules have become attractive cancer biomarkers and
may serve as tumor-associated antigens (1'AAs). Furthermore, costimulatory pathways
have been 1dentified as immunologic checkpoints that attenuate T cell dependent immune
responses, both at the level of initiation and etfector function within tumor metastases. As

engineered cancer vaccines continue to improve, 1t 1S becoming clear that such
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immunologic checkpoints are a major barrier to the vaccines’ ability to induce therapeutic
anti-tumor responses. In that regard, costimulatory molecules can serve as adjuvants for
active (vaccination) and passive (antibody-mediated) cancer immunotherapy, providing
strategies to thwart immune tolerance and stimulate the immune system.

In addition, such agents could be of use in other types of cancer immunotherapy,
such as adoptive immunotherapy, in which tumor-specitic T cell populations are
expanded and directed to attack and kill tumor cells. Agents capable of augmenting such
anti-tumor response have great therapeutic potential and may be ot value in the attempt to
overcome the obstacles to tumor immunotherapy. Recently, novel agents that modulate
several costimulatory pathways were i1ndeed introduced to the clinic as cancer
immunotherapy.

Emerging data from a wide range of studies on acute and chronic intections
support an important role for negative costimulatory receptors also in controlling
infection. Memory CD8 T cells generated after an acute viral infection are highly
functional and constitute an important component of protective immunity. Modulation of
costimulatory pathway has also been proven eftective in optimizing antiviral immunity by
limiting the memory T cell response to its protective capacities (Terjaro et al., J Immunol.
2009: 182; 5430-5438). This has been demonstrated in models of influenza infection in
which 1nhibiting CD28 costimulation with CTLA4-Ig suppressed primary immune
responses in naive mice infected with intluenza, but was remarkably curative for memory
CD4 T cell-mediated secondary responses to influenza leading to improved clinical
outcome and increased survival to influenza challenge.

Chronic infections are often characterized by varying degrees of functional
impairment of virus-specific T-cell responses, and this detfect is a principal reason for the
inability of the host to eliminate the persisting pathogen. Although functional effector T
cells are 1nitially generated during the early stages of infection, they gradually lose
function during the course of the chronic infection as a result of persistant exposure to
foreign antigen, giving rise to T cell exhaustion. Exhausted T cells express high levels of
multiple co-inhibitory receptors such as CTLA-4, PD-1, and LAG3 (Crawford et al., Curr
Opin Immunol. 2009;21:179-186; Kaufmann et al., J Immunol 2009;182:5891-5897,
Sharpe et al., Nat Immunol 2007;8:239-245). PD-1 overexpression by exhausted T cells

was observed clinically 1n patients suffering from chronic viral infections including HIV,

HCV and HBV (Crawford et al., Curr Opin Immunol 2009;21:179-186; Kaufmann et al.,
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J Immunol 2009;182:5891-5897, Sharpe et al., Nat Immunol 2007;8:239-245). There has
been some 1nvestigation into this pathway in additional pathogens, including other
viruses, bacteria, and parasites (Hotmeyer et al., J Biomed Biotechnol. Vol 2011, Art. ID
451694, Bhadra et al., Proc Natl Acad Sci. 2011;108(22):9196-201). For example, the
PD-1 pathway was shown to be involved in controlling bacterial infection using a sepsis
model induced by the standard cecal ligation and puncture method. The absence ot PD-1
in knockout mice protected from sepsis-induced death in this model (Huang et al., PNAS
2009: 1006; 6303-63083).

T cell exhaustion can be reversed by blocking co-inhibitory pathways such as PD-1
or CTLA-4 (Rivas et al., J] Immunol. 2009 ;183:4284-91; Golden-Mason et al., J Virol.
2009:83:9122-30; Hofmeyer et al., J Biomed Biotechnol. Vol 2011, Art. ID 451694), thus
allowing restoration of anti viral immune function. The therapeutic potential of co-
inhibition blockade for treating viral infection was extensively studied by blocking the
PD-1/PD-LL1 pathway, which was shown to be efficacious in several animal models of
infection including acute and chronic simian immunodeficiency virus (SIV) infection in
rhesus macaques (Valu et al., Nature 2009;458:200—-210) and 1n mouse models of chronic
viral infection, such as lymphocytic choriomeningitis virus (LCMYV) (Barber et al.,
Nature. 2006;439:682-7), and Theiler’s murine encephalomyelitis virus (TMEV) model
in SJL/J mice (Duncan and Miller PLoS One. 2011;6:¢18548). In these models PD-1/PD-
L1 blockade improved anti viral responses and promoted clearance of the persisting
viruses. In addition, PD-1/PD-L1 blockade increased the humoral immunity manifested as
elevated production of specific anti-virus antibodies in the plasma, which in combination
with the improved cellular responses leads to decrease in plasma viral loads and increased
survival.

Blocking negative signaling pathways, such as PD-1 and C1LA-4, can restore the
host immune system, enabling it to respond to turther stimulation. Combining therapeutic
vaccination along with the blockade of inhibitory signals could synergistically enhance
functional CD8 T-cell responses and improve viral control in chronically intected
individuals, providing a promising strategy for the treatment ot chronic viral infections,
such as human immunodeficiency virus, hepatitis B virus, and hepatitis C virus (Ha et al,
Immunol Rev. 2008 Jun; 223:317-33). The results of a recent study indicate that blocking
of the PD-1 pathway improved T cell responses to HBV vaccination in subjects with

HCV infection, and raise the possibility that blocking this pathway might improve
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success rates of immunization in the setting of chronic viral intection (Moorman et al,
Vaccine. 2011 Apr 12;29(17):3169-76). Antibodies to PD-1 and CTLA-4 are currently in
clinical trials in chronic hepatitis C, as promising candidates for combination with both
prophylactic and therapeutic vaccines (Diepolder and Obst, Expert Rev Vaccines. 2010
Mar;9(3):243-7). PD-1 blockade also enhances the effectiveness of prophylactic
vaccination leading to an increase in epitope specitic T cells (Finnetrock et al., J Immunol
2009;182;980-987)

In addition to blockade of co-inhibitory pathways for treatment of chronic
infections, recent studies using viral infection models have highlighted the importance of
positive costimulatory signals during memory responses against viruses. Costimulatory
molecules such as CD23, 4-1BB, and OX40 have also been implicated in the survival,
generation, maintenance, and quality ot virus-specific memory CD&8+T cells. The delivery
of costimulatory signals can help boost the generation and function of virus-specific
memory CD&8+ T cells. The use of costimulatory molecules as adjuvants, along with viral
antigens 1n vaccines, may facilitate the generation of effective antigen-specitic memory
CDg&+ T-cell responses, and may theretore lead to improved vaccines (Duttagupta et al,
Crit Rev Immunol. 2009;29(6):469-86).

A recent study also evaluated the effects of soluble PD-1 (sPD-1) as a blockade of
PD-1 and PD-LL1 on vaccine-elicited antigen-specific T-cell responses in mice.
Coadministration of sPD-1 with a DNA vaccine or with an adenovirus-based vaccine,
increased antigen-specific CD8(+) T-cell responses, indicating vaccine type-independent
adjuvant effect of sPD-1 (Song et al, J Immunother. 2011 Apr;34(3):297-306). These and
additional results of this study suggest that an immunization strategy using the soluble
extracellular domain (ECD) ot a negative costimulatory protien as an adjuvant, could be
used to increase antigen-specific T-cell immunity elicited by vaccination.

B cells have also long been considered to have a key role in the development and
maintenance of many autoimmune diseases through production of pathogenic
autoantibodies, such as systemic lupus erythomatosus (SLE) and Sjogren’s disease.
However, 1t 1s clear that a number of other B cell functions are also critical in the
pathogenesis of organ-specific autoimmune diseases that were previously thought to be

mainly T cell mediated, such as rheumatoid arthritis (RA) and type 1 diabetes (1T1D)
(Wong et al 2010, Curr Opin Immunol. 22:723-731).
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T cell help to B cells 1s a pivotal process of adaptive immune responses. Follicular
helper T ('Tth) cells are a subset of CD4+ T cells specialized in B cell help (reviewed by
Crotty, Annu. Rev. Immunol. 29: 621-663, 2011). Tth cells express the B cell homing
chemokine receptor, CXCRS, which drives Tth cell migration into B cell follicles within
lymph nodes in a CXCL13-dependent manner. Tth cells first interact with cognate B cells
at the T cell-B cell border and subsequently induce germinal center B cell differentiation
and germinal center formation within the follicle (Reviewed by Crotty, Annu. Rev.
Immunol. 29: 621-663, 2011). The requirement of Tth cells for B cell help and T cell-
dependent antibody responses indicates that this cell type 1s of great importance tfor
protective immunity against various types of intectious agents, as well as for rational
vaccine design. Not surprisingly, dysregulation and aberrant accumulation of Tth cells
has also been linked with autoimmune diseases, such as Sjogren’s disease and
autoimmune arthritis (Yu and Vinuesa, 2010, Cell. Mol. Immunol. 7: 198-203).

Tth cells selectively express a wealth of surface proteins, which are involved in
their selective localization (such as CXCRS) and in direct physical interactions with B
cells to provide B cell help. Among the latter group are several members of the
costimulatory proteins family which are highly expressed in Tth cells, including the
inducible co-stimulatory receptor ICOS, and the negative costimulators (inhibitory
receptors) PD-1 and BTLA (Crotty, Annu. Rev. Immunol. 29: 621-663, 2011), thus this
cell subset may be also controlled by modulation of costimulatory and coinhibitory
pathways, contributing to the effect on B cell function.

Regulating costimulation using agonists and/or antagonists to various costimulatory
proteins has been extensively studied as a strategy for treating autoimmune diseases, graft
rejection, allergy and cancer. This field has been clinically pioneered by CITLA4-Ig
(Abatacept, Orencia®) which 1s approved for treatment of RA, mutated CTLA4-Ig
(Belatacept, Nulojix®) tor prevention of acute kidney transplant rejection and by the anti-
CTLA4 antibody (Ipilimumab, Yervoy®), recently approved for the treatment of
melanoma. Other costimulation regulators are currently in advanced stages ot clinical
development including anti-PD-1 antibody (MDX-1106) which 1s in development for
treatment of advanced/metastatic clear-cell renal cell carcinoma (RCC) and anti-CD40L
Antibody (BG9588, Antova®) for treatment of renal allograft transplantation.
Furthermore, such agents are also in clinical development for viral infections, for example

the anti PD-1 Ab, MDX-1106, which 1s being tested for treatment of hepatitis C, and the
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anti-C'TLA-4 Ab CP-675,206 (tremelimumab) which 1s in a clinical trial in hepatitis C
virus-infected patients with hepatocellular carcinoma; the goals of the study are to test its

effect on the carcinoma and on the replication ot the virus.

BRIEF SUMMARY OF THE INVENTION

According to at least some embodiments, the invention provides novel
therapeutic and diagnostic compositions containing an ectodomain or soluble or secreted
form of the LYOGOF, VSIG10, TMEM2S5 and/or LSR proteins and/or variants and/or
orthologs and/or fragments, and/or conjugate containing same, and/or nucleic acid

sequences encoding for same.

The full length amino acid sequence of the known (wild type) LYOGOF
protein (lymphocyte antigen 6 complex locus protein G61, genbank accession number:
NP_001003693, SEQ ID NO:1) 1s shown in Figure 1A. The full length amino acid
sequence of known (wild type) VSIGIO protein (V-set and immunoglobulin domain-
containing protein 10, genbank accession number: NP_061959, SEQ ID NO:3), and the
amino acid sequence of VSIG10 novel variant (SEQ ID NO:5) are shown in Figures 1B
and 1C, respectively. The amino acid sequence alignment of VSIG10 novel variant (SEQ
ID NO:5) and the known (wild type) VSIG10 protein (SEQ ID NO:3) 1s shown in Figure
2A. The full length amino acid sequence of known (wild type) TMEM2S protein
(Transmembrane protein 25, Swiss-Prot accession number: Q836YD3, SEQ ID NO:7) 1s
shown in Figure 1D. The tull length amino acid sequence of known (wild type) LSR
protein (lipolysis-stimulated lipoprotein receptor 1soform 2, genbank accession number:
NP_991403) 1s provided in SEQ ID NO:62. The amino acid sequences of LSR variants
SEQ ID NOs:11, 13, 15, 16, 17 and 18 are shown in Figures 1E, 1F, 1G, 1H, 11, and 1J,
respectively. The amino acid sequence alignment of the LSR variants SEQ ID NOs: 11,
13, 15, 16, 17 and 18 with previously known LSR sequences (SEQ ID NOs: 62-67) 1s
demonstrated in Figures 2B, 2C, 2D, 2E, 2F, 2G, respectively.

According to at least some embodiments, there 1s provided an 1solated
polypeptide comprising at least 98 amino acids of the soluble ectodomain of a sequence
selected from the group consisting of SEQ ID NOs:11, 13, 15-18, 67, and 143; at least 62
amino acids of the soluble ectodomain of a sequence selected from the group consisting

of SEQ ID NOs:1 and 58; at least 36 amino acids of the soluble ectodomain of a

sequence selected from the group consisting of SEQ ID NOs:3 and 5; or at least 46
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amino acids of the soluble ectodomain of SEQ ID NO:7, or an 1solated polypeptide
consisting essentially of an amino acid sequence as set torth in SEQ ID NO:5 or variant
thereof that possesses at least 95% sequence 1dentity therewith; or variants, or orthologs,
or fragments thereot.

Optionally the isolated polypeptide comprises only between 98 to 180 amino
acids of the sequence selected from the group consisting of SEQ ID NOs:11, 13, 15-18,
07, and 143; between 02 to 228 amino acids of the sequence selected from the group
consisting of SEQ ID NOs:1 and 58; between 36 and 393 of the sequence selected from
the group consisting of SEQ ID NOs:3 and 35; or between 40 and 216 amino acids of SEQ
ID NO:7.

Also optionally, the 1solated polypeptide 1s selected trom the group consisting
of a polypeptide comprising only between 938 to 118, 135 to 155, and 160 to 180 amino
acids of the sequence selected from the group consisting of SEQ ID NOs:11, 13, 15-18,
07, and 143; between 62 to 32, 95 to 115, 208 to 228 amino acids of the sequence
selected from the group consisting of SEQ ID NOs:1 and 58; between 36 to 70, 80 to 100,
170 to 200, 265 to 290, 365 to 393 amino acids of the sequence selected from the group
consisting of SEQ ID NOs:3 and 5; or between 46 to 66, 84 to 104, 196 to 216 amino
acids of SEQ ID NO:7.

Also optionally, the 1solated polypeptide comprises only about 72, 106, or 218
amino acids of the sequence selected from the group consisting of SEQ ID NOs:1 and 38;
about 108, 145, or 170 amino acids ot the sequence selected from the group consisting of
SEQ ID NOs:11, 13, 15-18, 67, and 143; about 56, 94, or 206 amino acids of SEQ ID
NO:7; or about 46,49,58,60, 87, 89, 93, 94, 178, 182, 185, 187, 273, 279, 282, 374 or 383
amino acids of SEQ ID NOs:3 and 5.

Also optionally, the 1solated polypeptide consists essentially of an amino acid
sequence having at least 95% sequence identity with amino acid sequences set forth in
any one of SEQ ID NOs: 12, 2, 4-6, 8, 14, 47-50, 10, 15-18, 22, 39, 59-61; 81-102.
Optionally and preterably, the i1solated polypeptide consists essentially of the amino acid
sequence set forth in any one of SEQ ID NOs: 12, 2, 4-6, 8, 14, 47-50, 10, 15-18, 22, 39,
59-61; 81-102.

Optionally, the 1solated polypeptide blocks or inhibits the interaction of LSKR,
TMEM2S5, VSIG10, LY6GOF, or a fragment or variant thereof with a corresponding

functional counterpart.
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Optionally, the isolated polypeptide replaces or augments the interaction of
LSR, TMEM23S, VSIG10, LY6GOF, or a fragment or variant thereof with a corresponding
functional counterpart.

Optionally, the 1solated ortholog 1s a mouse polypeptide selected trom SEQ ID
NOs: 9 and 19-21.

According to at least some embodiments, the present invention provides
isolated polypeptides comprising discrete portions (fragments) of VSIG10 proteins,

corresponding to:

A. An 1solated chimeric polypeptide, comprising a first amino acid sequence being
at least 95% homologous to
MAAGGSAPEPRVLVCLGALLAGWVAVGLEAVVIGEVHENVTLHCGNISGLRGQ
VIWYRNNSEPVFLLSSNSSLRPAEPREFSLVDATSLHIESLSLGDEGIYTCQEILNVT
QWFQVWLQVA corresponding to amino acids 1 - 120 of known VSIG10 protein (SEQ
ID NO:3), which also corresponds to amino acids 1 - 120 of VSIG10 variant (SEQ ID
NO:5), a second bridging amino acid sequence comprising of N, and a third amino acid
sequence being at least 95% homologous to
PPPSAPQCWAQMASGSFMLQLTCRWDGGYPDPDFLWIEEPGGVIVGKSKLGVE
MLSESQLSDGKKFKCVTSHIVGPESGASCMVQIRGPSLLSEPMKTCFTGGNVTLT
CQVSGAYPPAKILWLRNLTQPEVIIQPSSRHLITQDGQNSTLTIHNCSQDLDEGY Y]
CRADSPVGVREMEIWLSVKEPLNIGGIVGTIVSLLLLGLAIISGLLLHYSPVFCWK
VGNTSRGQNMDDVMVLVDSEEEEEEEEEEEEDAAVGEQEGAREREELPKEIPKQ
DHIHRVTALVNGNIEQMGNGFQDLQDDSSEEQSDIVQEEDRPYV corresponding to
amino acids 223 - 540 of known VSIG10 protein (SEQ ID NO:3), which also corresponds
to amino acids 122 - 439 of VSIG10 variant (SEQ ID NO:5), wherein said first amino
acid sequence, second bridging amino acid sequence and third amino acid sequence are
contiguous and 1n a sequential order.

B. An isolated polypeptide of an edge portion of VSIG10 variant (SEQ ID NO:5),
comprising a polypeptide having a length "n", wherein n 18 at least about 10 amino acids
in length, optionally at least about 20 amino acids in length, preferably at least about 30
amino acids in length, more preferably at least about 40 amino acids in length and most
preferably at least about 50 amino acids in length, wherein at least 3 amino acids

comprise ANP having a structure as follows (numbering according to VSIG10 variant
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(SEQ ID NO:5)): a sequence starting from any of amino acid numbers 120-x to 120; and
ending at any of amino acid numbers 122 + ((n-3) - X), in which x varies tfrom O to n-3.
According to at least some embodiments, the subject invention further
provides 1solated polypeptides comprising a sequence of amino acid residues
corresponding to discrete portions of VSIG10 proteins, corresponding to the new junction
and edge portions of VSIG10 variant (SEQ ID NO: 5). The unique sequence of the new
junction of VSIGI10 variant (SEQ ID NO: 5) 1s demonstrated in protein sequence

alignment in Figure 2A.

According to at least some embodiments, the subject invention provides
isolated polypeptides comprising discrete portions (fragments) of LSR proteins,

corresponding to:

A. An 1solated chimeric polypeptide, comprising a first amino acid sequence being
at least 95% homologous to
MALLAGGLSRGLGSHPAAAGRDAVVEFVWLLLSTWCTAPARAIQVTVSNPYHVYV
ILFQPVTLPCTYQMTSTPTQPIVIWKYKSFCRDRIADAFSPASVDNQLNAQLAAGN
PGYNPYVECQDSVRTVRVVATKQGNAVTLGDY YQGRRITITGNADLTFDQTAW
GDSGVYYCSVVSAQDLQGNNEAYAELIVLGRTSGVAELLPGFQAGPIE
corresponding to amino acids 49 - 258 of known LSR protein (SEQ ID NO:62), which
also corresponds to amino acids 1 - 210 of LSR variant isoform 1 (SEQ ID NO:18), a
second bridging amino acid sequence comprising of V, and a third amino acid sequence

being at least 95% homologous to

YAAGKAATSGVPSIYAPSTYAHLSPAKTPPPPAMIPMGPAYNGYPGGYPGDVDRS
SSAGGQGSY VPLLRDTDSSVASEVRSGYRIQASQQDDSMRVLY YMEKELANFDP
SRPGPPSGRVERAMSEVTSLHEDDWRSRPSRGPALTPIRDEEWGGHSPRSPRGWD
QEPAREQAGGGWRARRPRARSVDALDDLTPPSTAESGSRSPTSNGGRSRAYMPP
RSRSRDDLYDQDDSRDFPRSRDPHYDDFRSRERPPADPRSHHHRTRDPRDNGSRS
GDLPYDGRLLEEAVRKKGSEERRRPHKEEEEEAY YPPAPPPY SETDSQASRERRL
KKNLALSRESLVYV corresponding to amino acids 309 - 649 of known LSR protein
(SEQ ID NO:62), which also corresponds to amino acids 212 - 552 of LSR variant
1soform 1 (SEQ ID NO:18), wherein said first amino acid sequence, second bridging

amino acid and third amino acid sequence are contiguous and in a sequential order.

10
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B. An isolated polypeptide of an edge portion of LSR variant isoform { (SEQ ID
NO:18), comprising a polypeptide having a length "n", wherein n 1s at least about 10
amino acids in length, optionally at least about 20 amino acids in length, preferably at
least about 30 amino acids in length, more preferably at least about 40 amino acids in
length and most preferably at least about S0 amino acids in length, wherein at least 3
amino acids comprise EVY having a structure as follows (numbering according to SEQ
ID NO:18): a sequence starting from any of amino acid numbers 210-x to 210; and

ending at any of amino acid numbers 212 + ((n-3) - X), in which x varies tfrom O to n-3.

C. An 1solated chimeric polypeptide comprising a first amino acid sequence being
at least 95% homologous to
MALLAGGLSRGLGSHPAAAGRDAVVEFVWLLLSTWCTAPARAIQVTVSNPYHVV
ILFQPVTLPCTYQMTSTPTQPIVIWKYKSFCRDRIADAFSPASVDNQLNAQLAAGN
PGYNPYVECQDSVRTVRVVATKQGNAVTLGDYYQGRRITITGNADLTFDQTAW
GDSGVYYCSVVSAQDLQGNNEAYAELIVL corresponding to amino acids 49 - 239
of known LSR protein (SEQ ID NO:66), which also corresponds to amino acids 1 - 191
of LSR variant isotform { (SEQ ID NO:18), a second amino acid sequence being at least
30%, preferably at least 85%, more preferably at least 90% and most preterably at least
95% homologous to a polypeptide having the sequence GRTSGVAELLPGFQAGPIE
corresponding to amino acids 192 - 218 of LSR variant 1soform 1 (SEQ ID NO:18), and a
third amino acid sequence being at least 95% homologous to
VYAAGKAATSGVPSIYAPSTYAHLSPAKTPPPPAMIPMGPAYNGYPGGYPGDVD
RSSSAGGQGSY VPLLRDTDSSVASEVRSGYRIQASQQDDSMRVLY YMEKELANF
DPSRPGPPSGRVERAMSEVTSLHEDDWRSRPSRGPALTPIRDEEWGGHSPRSPRG
WDQEPAREQAGGGWRARRPRARSVDALDDLTPPSTAESGSRSPTSNGGRSRAY
MPPRSRSRDDLYDQDDSRDFPRSRDPHY DDFRSRERPPADPRSHHHRTRDPRDN
GSRSGDLPYDGRLLEEAVRKKGSEERRRPHKEEEEEAY YPPAPPPY SETDSQASR
ERRLKKNLALSRESLVYV corresponding to amino acids 240 - 581 of known LSR
protein SEQ ID NO:66, which also corresponds to amino acids 211 - 552 of LSR variant
isoform 1 (SEQ ID NO:18), wherein said first amino acid sequence, second amino acid
sequence and third amino acid sequence are contiguous and 1n a sequential order.

D. An 1solated polypeptide of an edge portion of LSR variant 1soform t (SEQ ID
NO:18), comprising an amino acid sequence being at least about 80%, preferably at least

about 85%, more preferably at least about 90% and most preterably at least about 95%

11
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homologous to the sequence GRTSGVAELLPGFQAGPIE of LSRR variant 1soform t
(SEQ ID NO:183).
According to at least some embodiments, the subject invention further

provides 1solated polypeptides comprising a sequence of amino acid residues

corresponding to discrete portions of LSRR, corresponding to the new junction and edge
portions of LSR variant LSR 1soform-f (SEQ ID NO: 18). The unique sequences of the
new junction ot the LSR 1soform-1 (SEQ ID NO: 18) 1s demonstrated 1n protein sequence

alignment in Figure 2G.

According to at least some embodiments, the subject invention provides
polypeptides comprising a sequence of amino acid residues corresponding to discrete
portions of LYO6GOF, VSIG10, TMEM2S5 and/or LSR proteins, including different
portions of the extracellular domain corresponding to residues 17-234 of LY6GOF (SEQ
ID NO:1), corresponding to amino acid sequence depicted in SEQ ID NO:2; residues 31-
413 of VSIG10 (SEQ ID NO:3), corresponding to amino acid sequence depicted in SEQ
ID NO:4; residues 31-312 of VSIGIO (SEQ ID NO:5), corresponding to amino acid
sequence depicted in SEQ ID NO:6; residues 27-232 of TMEM?2S5 (SEQ ID NO:7),
corresponding to amino acid sequence depicted in SEQ ID NO:8; residues 42-211 of LSR
(SEQ ID NO:11, and/or SEQ ID NO:143), corresponding to amino acid sequence
depicted in SEQ ID NO:12; residues 42-192 of LSR (SEQ ID NO:13), corresponding to
amino acid sequence depicted in SEQ ID NO:14, residues 42-533 of LSR (SEQ ID
NO:135), corresponding to amino acid sequence depicted in SEQ ID NO:47, residues 42-
532 of LSR (SEQ ID NO:16), corresponding to amino acid sequence depicted in SEQ ID
NO:48, residues 42-493 ot LSR (SEQ ID NO:17), corresponding to amino acid sequence
depicted in SEQ ID NO:49, residues 42-552 of LSR (SEQ ID NO:18), corresponding to
amino acid sequence depicted in SEQ ID NO:50, and/or tfragments and/or variants thereof
possessing at least 85%, 90%, 95, 96, 97, 98 or 99% sequence homology therewith.
According to still further embodiments, the LY6GOF ECD fragments are selected from
any one of SEQ ID NOs 81, 96, and variants thereof, as described herein. According to
still further embodiments, the VSIG10 ECD fragments are selected from any one of SEQ
ID NOs 82-93, 97-100, and variants thereof, as described herein. According to still
further embodiments, the LSR ECD fragments are selected from any one of SEQ ID NOs
95, 102, and variants thereof, as described herein. According to still further embodiments,

the TMEM?25 ECD fragments are selected from any one of SEQ ID NOs 94, 101, and

12
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variants thereof, as described herein. According to still further embodiments, the discrete
portions of LYOGOF, VSIG10, TMEM?2S5 and/or LSR proteins may or may not include a
signal (leader) peptide (SP) sequence (Figure 1). According to at least some embodiments
of the invention, there are provided examples of the ECD portions including SP
sequences of LYOGOF, VSIG10, TMEM2S and/or LSR proteins. An example of ECD
portion including SP sequence of LYO6GOF protein (SEQ ID NO:1) 1s amino acid
sequence set forth in SEQ ID NO:59. An example of ECD portion including SP sequence
of VSIG10 protein (SEQ ID NO:3) 1s amino acid sequence set forth in SEQ ID NO:60.
An example of ECD portion including SP sequence of VSIG10 protein (SEQ ID NO:5) 1s
amino acid sequence set forth in SEQ ID NO:61. An example of ECD portion including
SP sequence of TMEM?2S protein (SEQ ID NO:7) 1s amino acid sequence set forth in
SEQ ID NO: 39. An example of ECD portion including SP sequence of LSR protein
(SEQ ID NO:11) is amino acid sequence set forth in SEQ ID NO:10. An example of ECD
portion including SP sequence of LSR protein (SEQ ID NO:14) 1s amino acid sequence
set forth in SEQ ID NO:22.

According to further embodiments, the invention provides polypeptides
comprising a sequence of amino acid residues corresponding to soluble LSR proteins
depicted 1n SEQ ID NO: 18, including different portions thereof or variants thereof
possessing at least 85%, 90%, 95, 96, 97, 98 or 99% sequence homology therewith.
According to further embodiments, the invention provides polypeptides comprising a
sequence of amino acid residues corresponding to soluble LSR proteins depicted in any
one of SEQ ID NOs:15-16, including ditferent portions thereof or variants thereof
possessing at least 95, 96, 97, 98 or 99% sequence homology therewith. According to
further embodiments, the invention provides polypeptides comprising a sequence of
amino acid residues corresponding to soluble LSR proteins depicted in any one of SEQ
ID NOs:15-18. According to still further embodiments, the soluble LSRR proteins depicted
in any one of SEQ ID NOs:15-18 may or may not include a signal (leader) peptide
sequence (Figure 1G, G, I and J).

According to still further embodiments, the invention provides polypeptides
comprising a sequence of amino acid residues corresponding to extracellular domains ot
orthologs of TMEMZ2S5, LY6GOF, VSIG10, LSR variant 1 and/or LSR variant 2 proteins,
particularly mouse orthologs (SEQ ID NOs: 28, 29, 30, 31 and/or 32, respectively),

including but not limited to mouse orthologs extracellular domains corresponding to
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amino acid sequence depicted 1in SEQ ID NOs: 9, 19-21, or portions or variants thereot
possessing at least 85%, 90%, 93, 96, 97, 98 or 99% sequence homology therewith.

According to still further embodiments, the invention provides polypeptides
comprising an amino acid sequence corresponding to any one of novel variants of
VSIG10 (SEQ ID NO: 5), and LSR (SEQ ID NOs: 11, 13, 15, 16 and 13).

According to at least some embodiments, the present invention provides a
fusion protein comprising any of the above polypeptides joined to a heterologous
sequence. Optionally, the heterologous sequence comprises at least a portion of an
immunoglobulin molecule. Optionally and preferably, the immunoglobulin molecule
portion 1s an immunoglobulin heavy chain constant region Fc fragment. Optionally and
more preterably, the immunoglobulin heavy chain constant region 1s derived from an
immunoglobulin 1sotype selected from the group consisting of an IgGl, IgG2, IgG3,
IeG4, 1gM, IgE, IgA and IgD. Optionally and most preferably, the fusion protein has the
amino acid sequence set forth in any one of SEQ ID NOs: 71-80, 172-181 or set forth in
any one of SEQ ID NOs:23-26 and also optionally modulates immune cell response in
Vilro or 1n vivo.

According to at least some embodiments, the subject invention provides
isolated nucleic acid sequences encoding any one of the foregoing novel variants of
TMEM?25, VSIG10, and/or LSR and/or any one of the foregoing LYO6GOF, VSIG10,
TMEMZ25 and/or LSR extracellular domain polypeptides or fragments or homologs or
orthologs thereotf.

According to at least some embodiments, there 18 provided an 1solated nucleic
acid sequence selected tfrom the group consisting of SEQ ID NOs: 33-37, 40-46, 132,
155, 182-198, or variant thereot that possesses at least 95% sequence 1dentity therewith,
or a degenerative variant thereof.

According to at least some embodiments, the subject invention provides an
isolated polynucleotide encoding a polypeptide comprising any one of the amino acid
sequences, as set forth in SEQ ID NOs: 2, 4, 5, 6, 8-16, 18-22, 39, 47-50, 59-61, 143, or a
fragment or variant thereof that possesses at least 85, 90, 95, 96, 97, 98 or 99% sequence
identity therewith, or a degenerative variant thereot.

According to at least some embodiments, the subject invention provides an

isolated polynucleotide comprising a nucleic acid as set forth in any one of SEQ ID

NO:33-37, 40-40, 132, 145, 155, 182-188, or a sequence homologous thereto or
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degenerative variants thereot. According to another embodiment, the 1solated

polynucleotide 1s at least 85, 90, 935, 96, 97, 98 or 99% homologous to a nucleic acid
sequence as set forth in any one of SEQ ID NOs: 33-37, 40-46, 145.

According to at least some embodiments, there 1s provided an expression
vector or a virus, containing at least one isolated nucleic acid sequence as described
herein. According to at least some embodiments, there 1s provided a recombinant cell
comprising an expression vector or a virus containing an isolated nucleic acid sequence as
described herein, wherein the cell constitutively or inducibly expresses the polypeptide
encoded by the DNA segment. According to at least some embodiments, there 1s provided
a method of producing a LSR, TMEM2S5, VSIG10, LY6GOF soluble ectodomain
polypeptide, or fragment or fusion protein thereot, comprising culturing the recombinant
cell as described herein, under conditions whereby the cell expresses the polypeptide
encoded by the DNA segment or nucleic acid and recovering said polypeptide.

According to at least some embodiments of the present imvention, there 1s
provided a pharmaceutical composition comprising an 1solated amino acid sequence of

ectodomain or soluble or secreted forms of any one of LY6GOF, VSIG10, TMEM?25,

LLSR proteins or variants or orthologs or fragments or conjugates containing same.

According to at least some embodiments, the invention provides an 1solated or
purified amino acid sequence of soluble and/or extracellular domain of LYO6GOF,
VSIG10, TMEM2S5 and/or LSR protein or nucleic acid sequence encoding same, which
optionally may be directly or indirectly attached to a non-LY6GOF, VSIG10, TMEM25
and/or LSR protein or nucleic acid sequence, such as a soluble immunoglobulin domain
or fragment.

According to at least some embodiments, the invention provides vectors such as
plasmids and recombinant viral vectors and host cells containing that express secreted or
soluble form and/or the ECD of the LYOGOF, VSIG10, TMEM2S5 and/or LSR protein or
fragments or variants or orthologs thereot or polypeptide conjugates containing any of the
foregoing.

According to at least some embodiments the invention provides a use of these
vectors such as plasmids and recombinant viral vectors and host cells containing that

express any one of LYO6GOF, VSIG10, TMEM2S5 and/or LSR, secreted and/or soluble

form and/or the ECD and/or fragments thereof and/or variants, and/or orthologs thereot
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and/or polypeptide conjugates containing any of the foregoing to produce any one of said
LYO6GOF, VSIG10, TMEM25 and/or LSR proteins.

According to at least some embodiments, the invention provides pharmaceutical or
diagnostic compositions containing any of the foregoing.

According to at least some embodiments, the invention provides a use of any
one of the compounds containing at least one of LY6GOF, VSIG10, TMEM2S5 and/or
LLSR ectodomains, soluble or secreted form or fragments or orthologs or variants thereof,
or conjugates, or nucleic acid sequence encoding same, or pharmaceutical composition
comprising same, as therapeutics for treatment or prevention of cancer as recited herein,
intectious disorder as recited herein, and/or immune related disorder, including but not
limited to autoimmune diseases as recited herein, transplant rejection and graft versus
host disease and/or for blocking or promoting immune costimulation mediated by any one
of the LYO6GOF, VSIG10, TMEMZ2S5 and/or LSR polypeptides, immune related diseases as
recited herein and/or for immunotherapy (promoting or inhibiting immune costimulation).
According to at least some embodiments, the autoimmune disease includes any
autormmune disease, and optionally and preterably includes but 1s not limited to any of
the types and subtypes ot any of multiple sclerosis, rheumatoid arthritis, type 1 diabetes,
psoriasis, systemic lupus erythematosus, inflammatory bowel disease, uveitis, or
Sjogren’s syndrome.

According to at least some embodiments, the invention provides a use of any one of

the compounds containing at least one of LYOGOF, VSIG10, TMEM2S5 and/or LSR
ectodomains, soluble or secreted form or fragments or orthologs or variants thereof, or
conjugates, or nucleic acid sequence encoding same, or pharmaceutical composition
comprising same, for administration as an anti-cancer vaccine, as an adjuvant for anti
cancer vaccine, and/or for adoptive immunotherapy, and/or tor immunotherapy ot cancer
as recited herein.

According to at least some embodiments, the invention provides a use of any
of the LY6GOF, VSIG10, TMEMZ2S5 and/or LSR proteins, and/or nucleic acid sequences
as targets for development of drugs which specifically bind to any one of the LY6GOF,
VSIG10, TMEM2S5 and/or LSR proteins and/or drugs which agonize or antagonize the
binding of other moieties to the LYOGOF, VSIG10, TMEM2S5 and/or LSR proteins.

According to at least some embodiments, the present invention provides drugs

which modulate (agonize or antagonize) at least one of the LY6GOF, VSIG10, TMEM25
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and/or LLSR related biological activity. Such drugs include by way of example antibodies,

small molecules, peptides, ribozymes, aptamers, antisense molecules, siRNA’s and the
like. These molecules may directly bind or modulate an activity elicited by the any one of
the LYO6GOF, VSIG10, TMEM?2S5 and/or LSR proteins or the LYO6GOF, VSIGI10,
TMEMZ25 and/or LSR DNA or portions or variants thereof or may indirectly modulate
any one of the LYOGOF, VSIG10, TMEM2S5 and/or LLSR associated activity or binding of
molecules to any one of the LYOGOF, VSIG10, TMEM25 and/or LSR and portions and
variants thereof such as by modulating the binding of any one of LYOGOF, VSIGIO0,
TMEMZ2S5 and/or LSR to 1ts counterreceptor or endogenous ligand.

According to at least some embodiments, the invention provides novel monoclonal
or polyclonal antibodies and antigen binding fragments and conjugates containing same,
and/or alternative scatfolds, that specifically bind any one of LYO6GOF, VSIGI1O0,
TMEMZ2S5 and/or LSR proteins as described herein or polypeptides having at least 95%
homology thereto. Optionally such antibodies bind to proteins selected from the group
consisting of any one of SEQ ID NOs: 1-8, 10-18, 22, 39, 47-50, 59-61, 9, 19-21, and/or
the amino acid sequences corresponding to the unique edges of any one of SEQ ID NOs:
5 and 18, particularly wherein these antibodies, antigen binding tragments and conjugates
containing same, and/or alternative scattolds, are adapted to be used as therapeutic
and/or diagnostic agents (both in vitro and in vivo diagnostic methods), particularly for
treatment and/or diagnosis of infectious disorder as recited herein, and/or immune related
disorder, including but not limited to autoimmune diseases as recited herein, immune
related diseases as recited herein, transplant rejection and graft versus host disease, as
well as cancers and malignancies as recited herein.

According to at least some embodiments, there are provided antibodies in which the
antigen binding site comprises a conformational or linear epitope, and wherein the
antigen binding site contains about 3-7 contiguous or non-contiguous amino acids.
Optionally, the antibody 1s a fully human antibody, chimeric antibody, humanized or
primatized antibody.

Also optionally, the antibody 18 selected from the group consisting of Fab, Fab’,
F(ab')2, F(ab'), F(ab), Fv or scFv fragment and minimal recognition unit.

Also optionally, the antibody 1s coupled to a moiety selected trom a drug, a
radionuclide, a {fluorophore, an enzyme, a toxin, a therapeutic agent, or a

chemotherapeutic agent; and wherein the detectable marker is a radioisotope, a metal
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chelator, an enzyme, a fluorescent compound, a bioluminescent compound or a
chemiluminescent compound.

Also optionally the antibody blocks or inhibits the interaction of any one of LSRR,
TMEM2S5, VSIG10, LYOGOF polypeptides, or a fragment or variant thereof with a

counterpart.

Also optionally the antibody replaces or augments the interaction of LSR,
TMEM2S5, VSIG10, LYOGOF polypeptides, or a fragment or variant thereof with a
counterpart.

Also optionally the antibody elicits apoptosis or lysis of cancer cells that express
any one of LSR, TMEMZ235, VSIG10, LY6GOF protein.

Also optionally the apoptosis or lysis involves CDC or ADCC activity of the
antibody, wherein CDC (complement dependent cytotoxicity) or ADCC (antibody
dependent cellular cytotoxicity) activities are used to target the immune cells.

According to at least some embodiments, the invention provides antibodies
and antigen binding fragments and conjugates containing same, and/or alternative
scattfolds, against discrete portions of the LY6GOF protein including different portions of
the extracellular domain corresponding to residues 17-234 of LY6GOF (SEQ ID NO:1),
set forth in SEQ ID NO: 2, and/or corresponding to amino acid sequences set forth in any
one of SEQ ID NOs: 81, 96. According to further embodiments the invention provides
antibodies antigen binding fragments and conjugates containing same, and/or alternative
scaffolds, against discrete portions of the mouse LYO6GOF protein (SEQ ID NO: 29),
including different portions of the extracellular domain corresponding to SEQ ID NO:20.

According to at least some embodiments, the invention provides antibodies
and antigen binding fragments and conjugates containing same, and/or alternative
scaffolds, against discrete portions of the VSIG10 protein including difterent portions of
the extracellular domain corresponding to amino acid residues 31-413 of VSIG10 (SEQ
ID NO:3), depicted in SEQ ID NO:4; amino acid residues 31-312 of VSIG10 (SEQ ID
NO:5), depicted in SEQ ID NO:6, and/or corresponding to amino acid sequences set forth
in any one of SEQ ID NOs:82-93, 97-100. According to further embodiments the
invention provides antibodies antigen binding fragments and conjugates containing same,
and/or alternative scatfolds, against discrete portions of the mouse VSIG10 protein (SEQ
ID NO: 30), including different portions of the extracellular domain corresponding to

SEQ ID NO:19. According to at least some embodiments, the invention provides
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antibodies, antigen binding fragments and conjugates containing same, and/or alternative
scaffolds, against discrete portions ot the VSIG10 protein including the edge portion of
VSIG10 variant (SEQ ID NO:5), as described herein.

According to at least some embodiments, the invention provides antibodies,
antigen binding fragments and conjugates containing same, and/or alternative scatfolds,
against discrete portions of the TMEMZ2S proteins including different portions of the
extracellular domain corresponding to amino acid residues 27-232 of TMEM25 (SEQ ID
NO:7), depicted in SEQ ID NO:8, and/or corresponding to amino acid sequences set forth
in any one of SEQ ID NOs: 94, 101. According to further embodiments the invention
provides antibodies and antigen binding fragments and conjugates containing same,
and/or alternative scatfolds, against discrete portions of the mouse TMEM2S5 protein
(SEQ ID NO: 28), including different portions of the extracellular domain, set forth in
SEQ ID NO:9.

According to at least some embodiments, the invention provides antibodies and
antigen binding fragments and conjugates containing same, and/or alternative scatfolds,
against discrete portions of the LSR proteins including different portions of the
extracellular domain corresponding to amino acid residues 42-211 of LSR (SEQ ID
NO:11), depicted in SEQ ID NO:12; amino acid residues 42-192 of LSR (SEQ ID
NO:13), depicted in SEQ ID NO:14, amino acid residues 42-533 of LSR (SEQ ID
NO:15), depicted in SEQ ID NO:47, amino acid residues 42-532 of LSR (SEQ ID
NO:16), depicted in SEQ ID NO:48, amino acid residues 42-493 of LSR (SEQ ID
NO:17), depicted in SEQ ID NO:49, amino acid residues 42-552 of LSR (SEQ ID
NO:18), depicted in SEQ ID NO:50, and/or corresponding to amino acid sequences set
forth 1n any one of SEQ ID NOs:95, 102. According to turther embodiments the invention
provides antibodies and antigen binding fragments and conjugates containing same,
and/or alternative scaftfolds, against discrete portions of the mouse LYOGOF proteins
(SEQ ID NOs: 31-32), including ditferent portions of the extracellular domain
corresponding to SEQ ID NO:21.

According to at least some embodiments, the invention provides antibodies and
antigen binding fragments and conjugates containing same, and/or alternative scatfolds,

against discrete portions of the LSR proteins including the unique edge portion of LSR

variant 1soform-1 (SEQ ID NO:18), as described herein.
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According to at least some embodiments, the invention provides antibodies and
antigen binding fragments and conjugates containing same, and/or alternative scatfolds,
against discrete portions of the soluble LSR proteins including different portions of the
LLSR proteins depicted in any one of SEQ ID NOs:15-18, 47-50.

According to at least some embodiments the invention relates to protein
scatfolds with specificities and affinities in a range similar to specific antibodies.
According to at least some embodiments the present invention relates to an antigen-
binding construct comprising a protein scaffold which is linked to one or more epitope-
binding domains. Such engineered protein scaffolds are usually obtained by designing a
random library with mutagenesis tocused at a loop region or at an otherwise permissible
surface area and by selection of variants against a given target via phage display or
related techniques. According to at least some embodiments the invention relates to
alternative scaffolds including, but not limited to, anticalins, DARPins, Armadillo repeat
proteins, protein A, lipocalins, fibronectin domain, ankyrin consensus repeat domain,
thioredoxin, chemically constrained peptides and the like. According to at least some
embodiments the invention relates to alternative scatfolds that are used as therapeutic
agents for treatment of cancer as recited herein, immune related diseases as recited herein,
autoimmune disease as recited herein and infectious diseases, as well as for 1n vivo

diagnostics.

According to at least some embodiments of the present invention, there i1s
provided a pharmaceutical composition comprising an isolated polypeptide as described
herein, or a tusion protein as described herein; a nucleotide sequence as described herein;

an expression vector as described herein; a host cell as described herein, or an antibody as

described herein, and further comprising a pharmaceutically acceptable diluent or carrier.

According to at least some embodiments, there 18 provided use of any of any one of
an 1solated polypeptide as described herein, or a fusion protein as described herein; a
nucleotide sequence as described herein; an expression vector as described herein; a host
cell as described herein, or an antibody as described herein or a pharmaceutical
composition as described herein, wherein administration of such to the subject inhibits or
reduces activation of T cells.

According to at least some embodiments, there 18 provided use of any of any one of

an 1solated polypeptide as described herein, or a fusion protein as described herein; a
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nucleotide sequence as described herein; an expression vector as described herein; a host
cell as described herein, or an antibody as described herein or a pharmaceutical
composition as described herein, for treatment of cancer.

According to at least some embodiments, there is provided use of an 1solated
polypeptide as described herein, or a fusion protein as described herein; a nucleotide
sequence as described herein; an expression vector as described herein; a host cell as
described herein, or an antibody as described herein or a pharmaceutical composition as
described herein, for treatment of infectious disorder.

According to at least some embodiments, there 18 provided a method of performing
one or more of the following in a subject:

a. upregulating cytokines;

b. 1nducing expansion of T cells;

c. promoting antigenic specitic T cell immunity;

d. promoting CD4+ and/or CD&+ T cell activation;

comprising administering any of an i1solated polypeptide as described herein, or a
fusion protein as described herein; a nucleotide sequence as described herein; an
expression vector as described herein; a host cell as described herein, or an antibody as
described herein or a pharmaceutical composition as described hereinto the subject.

According to at least some embodiments, there 18 provided a method for treating or
preventing immune system related condition comprising administering to a subject in
need thereof an etfective amount of any of an 1solated polypeptide as described herein, or
a tusion protein as described herein; a nucleotide sequence as described herein; an
expression vector as described herein; a host cell as described herein, or an antibody as
described herein or a pharmaceutical composition.

Optionally, the immune system related condition comprises an immune related
condition, autoinmmune diseases as recited herein, transplant rejection and graft versus
host disease and/or for blocking or promoting immune costimulation mediated by any one
of the LSR, TMEM2S5, VSIG10, and/or LY6GOF polypeptides, immune related diseases
as recited herein and/or for immunotherapy (promoting or inhibiting i1mmune
costimulation).

Optionally the treatment 1S combined with another moiety useful for treating

immune related condition.
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Optionally the moiety 1s selected from the group consisting of immunosuppressants
such as corticosteroids, cyclosporin, cyclophosphamide, prednisone, azathioprine,
methotrexate, rapamycin, tacrolimus, biological agents such as TNF-alpha blockers or
antagonists, or any other biological agent targeting any intflammatory cytokine,
nonsteroidal  antiinflammatory  drugs/Cox-2  inhibitors,  hydroxychloroquine,
sulphasalazopryine, gold salts, etanercept, infliximab, mycophenolate mofetil,
basiliximab, atacicept, rituximab, cytoxan, interferon beta-la, interferon beta-1b,
glatiramer acetate, mitoxantrone hydrochloride, anakinra and/or other biologics and/or
intravenous immunoglobulin (IVIG), interterons such as IFN-beta-la (REBIF®. and
AVONEX®) and IFN-beta-1b (BETASERON®); glatiramer acetate (COPAXONE®), a
polypeptide; natalizumab (TYSABRI®), mitoxantrone (NOVANTRONE®), a cytotoxic
agent, a calcineurin inhibitor, e.g. cyclosporin A or FKS500; an immunosuppressive
macrolide, e.g. rapamycine or a derivative thereot; e.g. 40-O-(2-hydroxy)ethyl-
rapamycin, a lymphocyte homing agent, e.g. FI'Y720 or an analog thereot,
corticosteroids; cyclophosphamide; azathioprene; methotrexate; leflunomide or an analog
thereof; mizoribine; mycophenolic acid; mycophenolate mofetil; 15-deoxyspergualine or
an analog thereof; immunosuppressive monoclonal antibodies, e.g., monoclonal
antibodies to leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD 11a/CD1s, CD7,
CD25, CD 27, B7, CD40, CD45, CD338, CD 137, ICOS, CD150 (SLAM), OX40, 4-1BB
or their ligands; or other immunomodulatory compounds, e.g. CTLA4-Ig (abatacept,
ORENCIA®), CD28-1Ig, B7-H4-Ig, or other costimulatory agents, or adhesion molecule
inhibitors, e.g. mAbs or low molecular weight inhibitors including LFA-1 antagonists,
Selectin antagonists and VLLA-4 antagonists, or another immunomodulatory agent.

Optionally the immune condition is selected from autoimmune disease, transplant
rejection, or graft versus host disease.

Optionally the autoimmune disease 18 selected from a group consisting of multiple
sclerosis, including relapsing-remiting multiple sclerosis, primary progressive multiple
sclerosis, and secondary progressive multiple sclerosis; psoriasis; rheumatoid arthritis;
psoriatic arthritis, systemic lupus erythematosus (SLE); ulcerative colitis; Crohn’s
disease; benign lymphocytic angiitis, thrombocytopenic purpura, 1diopathic
thrombocytopenia, idiopathic autoimmune hemolytic anemia, pure red cell aplasia,
Sjogren's syndrome, rheumatic disease, connective tissue disease, inflammatory

rheumatism, degenerative rheumatism, extra-articular rheumatism, juvenile rheumatoid
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arthritis, arthritis uratica, muscular rheumatism, chronic polyarthritis, cryoglobulinemic
vasculitis, ANCA-associated vasculitis, antiphospholipid syndrome, myasthenia gravis,
autormmune haemolytic anaemia, Guillian-Barre syndrome, chronic 1mmune
polyneuropathy, autoimmune thyroiditis, insulin dependent diabetes mellitus, type 1
diabetes, Addison’s disease, membranous glomerulonephropathy, Goodpasture’s disease,
autolmmune gastritis, autoimmune atrophic gastritis, pernicious anaemia, pemphigus,
pemphigus vulgarus, cirrhosis, primary biliary cirrhosis, dermatomyositis, polymyositis,
fibromyositis, myogelosis, celiac disease, immunoglobulin A nephropathy, Henoch-
Schonlein purpura, Evans syndrome, atopic dermatitis, psoriasis, psoriasis arthropathica,
Graves' disease, Graves' ophthalmopathy, scleroderma, systemic scleroderma, progressive
systemic scleroderma, asthma, allergy, primary biliary cirrhosis, Hashimoto's thyroiditis,
primary myxedema, sympathetic ophthalmia, autoirmmune uveitis, hepatitis, chronic
action hepatitis, collagen diseases, ankylosing spondylitis, periarthritis humeroscapularis,
panarteritis nodosa, chondrocalcinosis, Wegener's granulomatosis, microscopic
polyangiitis, chronic urticaria, bullous skin disorders, pemphigoid, atopic eczema, Devic's
disease, childhood autoimmune hemolytic anemia, Refractory or chronic Autoimmune
Cytopenias, Prevention of development of Autoimmune Anti-Factor VIII Antibodies in
Acquired Hemophilia A, Cold Agglutinin Disease, Neuromyelitis Optica, Stiff Person
Syndrome, gingivitis, periodontitis, pancreatitis, myocarditis, vasculitis, gastritis, gout,
gouty arthritis, and inflammatory skin disorders, selected trom the group consisting of
psoriasis, atopic dermatitis, eczema, rosacea, urticaria, and acne, normocomplementemic
urticarial  vasculitis, pericarditis, myositis, anti-synthetase syndrome, scleritis,
macrophage activation syndrome, Bechet’s Syndrome, PAPA Syndrome, Blau’s
Syndrome, gout, adult and juvenile Still’s disease, cryropyrinopathy, Muckle-Wells
syndrome, tfamilial cold-induced auto-inflammatory syndrome, neonatal onset
multisystemic inflammatory disease, familial Mediterranean fever, chronic infantile
neurologic, cutancous and articular syndrome, systemic juvenile 1diopathic arthritis,
Hyper IgD syndrome, Schnitzler’s syndrome, autoimmune retinopathy, age-related
macular degeneration, atherosclerosis, chronic prostatitis and TNF receptor-associated
periodic syndrome (TRAPS).

Optionally the autoimmune disease is selected from the group consisting of any of

the types and subtypes ot any of multiple sclerosis, rheumatoid arthritis, type 1 diabetes,
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psoriasis, systemic lupus erythematosus, intflammatory bowel disease, uveitis, and
Sjogren’s syndrome.

According to at least some embodiments there 18 provided a method tor treating or
preventing an intectious disease comprising administering to a subject in need thereof an
effective amount of any of an 1solated polypeptide as described herein, or a fusion protein
as described herein; a nucleotide sequence as described herein; an expression vector as
described herein; a host cell as described herein, or an antibody as described herein or a
pharmaceutical composition.

Optionally the infectious disease 1s selected from the disease caused by bacterial
intection, viral infection, fungal infection and/or other parasite intection.

Optionally the infectious disease 18 selected tfrom hepatitis B, hepatitis C, infectious
mononucleosis, EBV, cytomegalovirus, AIDS, HIV-1, HIV-2, tuberculosis, malaria and
schistosomiasis.

According to at least some embodiments, there 18 provided a method for treating or
preventing cancer comprising administering to a subject in need thereof an effective
amount of any of an isolated polypeptide as described herein, or a tusion protein as
described herein; a nucleotide sequence as described herein; an expression vector as
described herein; a host cell as described herein, or an antibody as described herein or a
pharmaceutical composition.

Optionally the treatment 1s combined with another moiety or therapy usetul for
treating cancer.

Optionally the therapy 1s radiation therapy, antibody therapy, chemotherapy,
photodynamic therapy, adoptive T cell therapy, Treg depletion, surgery or in combination
therapy with conventional drugs.

Optionally the moiety 18 selected from the group consisting of
immunosuppressants, cytotoxic drugs, tumor vaccines, antibodies (e.g. bevacizumab,
erbitux), peptides, pepti-bodies, small molecules, chemotherapeutic agents such as
cytotoxic and cytostatic agents (e.g. paclitaxel, cisplatin, vinorelbine, docetaxel,
gemcitabine, temozolomide, irinotecan, SFU, carboplatin), immunological modifiers such
as interferons and interleukins, immunostimulatory antibodies, growth hormones or other
cytokines, folic acid, vitamins, minerals, aromatase inhibitors, RNAi, Histone

Deacetylase Inhibitors, and proteasome inhibitors.
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Optionally the cancer 1s selected from a group consisting of breast cancer, cervical
cancer, ovary cancer, endometrial cancer, melanoma, bladder cancer, lung cancer,
pancreatic cancer, colon cancer, prostate cancer, leukemia, acute lymphocytic leukemia,
chronic lymphocytic leukemia, B-cell lymphoma, Burkitt's lymphoma, multiple myeloma,
Hodgkin’s lymphoma, Non-Hodgkin’s lymphoma, myeloid leukemia, acute myelogenous
leukemia (AML), chronic myelogenous leukemia, thyroid cancer, thyroid follicular
cancer, myelodysplastic syndrome (MDS), fibrosarcomas and rhabdomyosarcomas,
melanoma, uveal melanoma, teratocarcinoma, neuroblastoma, glioma, glioblastoma,
benign tumor of the skin, Kkeratoacanthomas, renal cancer, anaplastic large-cell
lymphoma, esophageal squamous cells carcinoma, hepatocellular carcinoma, tollicular
dendritic cell carcinoma, intestinal cancer, muscle-invasive cancer, seminal vesicle
tumor, epidermal carcinoma, spleen cancer, bladder cancer, head and neck cancer,
stomach cancer, liver cancer, bone cancer, brain cancer, cancer of the retina, biliary
cancer, small bowel cancer, salivary gland cancer, cancer of uterus, cancer of testicles,
cancer of connective tissue, prostatic hypertrophy, myelodysplasia, Waldenstrom’s
macroglobinaemia, nasopharyngeal, neuroendocrine cancer, myelodysplastic syndrome,
mesothelioma, angiosarcoma, Kaposi’s sarcoma, carcinoid, oesophagogastric, fallopian
tube cancer, peritoneal cancer, papillary serous mullerian cancer, malignant ascites,
gastrointestinal stromal tumor (GIST), Li-Fraumeni syndrome and Von Hippel-Lindau
syndrome (VHL), and wherein the cancer 1s non-metastatic, invasive or metastatic.

Optionally the cancer 18 any of melanoma, cancer ot liver, renal, brain, breast,
colon, lung, ovary, pancreas, prostate, stomach, multiple myeloma, Hodgkin’s lymphoma,
non Hodgkin’s lymphoma, acute and chronic lymphoblastic leukemia and acute and
chronic myeloid leukemia.

According to at least some embodiments, there 1s provided a method {for
potentiating a secondary immune response to an antigen in a patient, which method
comprises administering effective amount of any of an 1solated polypeptide as described
herein, or a tusion protein as described herein; a nucleotide sequence as described herein;
an expression vector as described herein; a host cell as described herein, or an antibody as
described herein or a pharmaceutical composition.

Optionally the antigen 1s a cancer antigen, a viral antigen or a bacterial antigen, and
the patient has received treatment with an anticancer vaccine or a viral vaccine.

A method of immunotherapy in a patient, comprising:
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in Vivo or €X vivo tolerance induction, comprising administering etfective amount
of any of an 1solated polypeptide as described herein, or a fusion protein as described
herein; a nucleotide sequence as described herein; an expression vector as described
herein; a host cell as described herein, or an antibody as described herein or a
pharmaceutical composition, to a patient or to leukocytes 1solated trom the patient, in
order to induce differentiation ot tolerogenic regulatory cells;

ex-vivo enrichment and expansion of said cells;

reinfusion of the tolerogenic regulatory cells to said patient.

A method of using at least one of: any of an 1solated polypeptide as described
herein, or a fusion protein as described herein; a nucleotide sequence as described herein;
an expression vector as described herein; a host cell as described herein, or an antibody as
described herein or a pharmaceutical composition; as a cancer vaccine adjuvant,
comprising administration to a patient an immunogenic amount of a tumor associated
antigen preparation of interest; and a cancer vaccine adjuvant in a formulation suitable for
immunization, wherein the immune response against the tumor associated antigen in the
presence of the cancer vaccine adjuvant 18 stronger than in the absence of the cancer
vaccine adjuvant.

According to at least some embodiments there is provided a method for combining
therapeutic vaccination with an antigen along with administration of any ot an 1solated
polypeptide as described herein, or a fusion protein as described herein; a nucleotide
sequence as described herein; an expression vector as described herein; a host cell as
described herein, or an antibody as described herein or a pharmaceutical composition, for
treatment of infection.

According to at least some embodiments, there 18 provided a method for combining
any of an 1solated polypeptide as described herein, or a fusion protein as described herein;
a nucleotide sequence as described herein; an expression vector as described herein; a
host cell as described herein, or an antibody as described herein or a pharmaceutical
composition, an adjuvant, and an antigen i1n a vaccine, in order to increase the immune
response.

Optionally the antigen 1s a viral antigen, bacterial antigen, fungal antigen, parasite
antigen, and/or other pathogen’s antigen.

According to at least some embodiments, any one of the foregoing therapeutic

agents according to at least some embodiments of the present invention, including
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antibodies and antigen binding fragments and conjugates containing same, and/or

alternative scatfolds, against any one of LYO6GOF, VSIG10, TMEM2S5 and/or LSR
proteins; LY6GOF, VSIG10, TMEM?2S5 and/or LSR secreted or soluble form or ECD
and/or variants, and/or orthologs, and/or conjugates thereot, can be used for_adoptive
immunotherapy. Immune tolerance or immunological tolerance is the process by
which the immune system does not attack an antigen. It can be either 'natural’ or 'selt
tolerance’, where the body does not mount an immune response to self antigens, or
1nduced tolerance’, where tolerance to external antigens can be created by manipulating
the immune system. It occurs in three forms: central tolerance, peripheral tolerance and
acquired tolerance. Without wishing to be bound by a single theory, tolerance employs
regulatory immune cells - including Tregs - that directly suppress autoreactive cells, as

well as several other immune cell subsets with immunoregulatory properties - including
CD8" T cells and other types of CD4" T cells (Trl, Th3), in addition to natural killer
(NK), NKT cells, dendritic cells (DC) and B cells.

Tolerance can be induced by blocking costimulation or upon engagement of a co-
inhibitory B7 with 1ts counter receptor. Transfer ot tolerance involves 1solation ot the
cells that have been induced for tolerance either in vivo (i.e. prior to cell 1solation) or ex-
vivo, enrichment and expansion of these cells ex vivo, followed by reintusion of the
expanded cells to the patient. This method can be used for treatment of autoimmune
diseases as recited herein, immune related diseases as recited herein, transplantation and
gratt rejection. Thus, according to at least some embodiments, the invention provides
methods for tolerance induction, comprising in vivo or €X vivo treatment administration
of effective amount of any one of isolated soluble LY6GOF, VSIG10, TMEM?25, LSR
polypeptide, or a polypeptide comprising the extracellular domain of LY6GOF, VSIG10,
TMEMZ25, LSRR, or tragment thereot, or a fusion thereot to a heterologous sequence,
and/or a polyclonal or monoclonal antibody or antigen binding fragments and conjugates
containing same, and/or alternative scatfolds, specific to any one of LYOGOF, VSIG10,
TMEMZ2S5 and/or LSR proteins, to a patient or to leukocytes 1solated from the patient, in
order to i1nduce differentiation of tolerogenic regulatory cells, followed by ex-vivo
enrichment and expansion of said cells and reinfusion of the tolerogenic regulatory cells

to said patient.

27



WO 2012/140627

10

15

20

25

30

CA 02830923 2013-09-19
PCT/IB2012/051868

According to at least some embodiments, the invention provides assays tor
detecting the presence of LYO6GOF, VSIG10, TMEMZ2S5 and/or LSR proteins in vitro or in
vivo 1n a biological sample or an individual, comprising contacting the sample with an
antibody and/or antigen binding fragments and/or conjugates containing same, and/or
alternative scaffolds, having specificity for LY6GOF, VSIG10, TMEM?2S and/or LSR
polypeptides, and detecting the binding of LY6GOF, VSIG10, TMEM2S5 and/or LSR
protein in the sample and/or in the individual.

According to at least some embodiments, there 18 provided an assay for detecting
the presence of any one of the polypeptides of any of SEQ ID NOs:1-8, 11-18, 47-50, 38,
143, or a variant thereof that 1s at least 95% 1dentical thereto, in a sample.

According to at least some embodiments, there 1s provided a method for diagnosing
a disease in a subject, comprising detecting in the subject or in a sample obtained from
said subject any one of the polypeptides of any of SEQ ID NOs:1-8, 11-18, 47-50, 58,
143, or a variant thereof that 1s at least 95% 1dentical thereto, or fragments thereof.

Optionally detecting the polypeptide is performed in vivo or in Vitro.

Optionally the detection 18 conducted by immunoassay.

Optionally the detection 18 conducted using antibodies or fragments as described
herein.

According to at least some embodiments, the invention provides methods for
detecting a disease, diagnosing a disease, monitoring disease progression or treatment
efficacy or relapse of a disease, or selecting a therapy for a disease, detect cells atfected
by the foregoing disease, comprising detecting expression of a LYOGOF, VSIGI0,
TMEM?2S5 and/or LLSR, wherein the disease 1s selected from cancer, infectious disorder as
recited herein, and/or immune related disorder.

According to one embodiment, detecting the presence of the polypeptide 1s
indicative of the presence of the disease and/or its severity and/or its progress. According
to another embodiment, a change in the expression and/or the level of the polypeptide
compared to 1ts expression and/or level in a healthy subject or a sample obtained
therefrom 1s indicative of the presence of the disease and/or its severity and/or its
progress. According to a further embodiment, a change in the expression and/or level of
the polypeptide compared to its level and/or expression in said subject or in a sample
obtained therefrom at earlier stage 1s indicative of the progress of the disease. According

to still turther embodiment, detecting the presence and/or relative change in the
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expression and/or level of the polypeptide 1s usetul for selecting a treatment and/or

monitoring a treatment of the disease.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 presents amino acid sequences of LYOGOF (Figure 1A, SEQ ID NO:1),
VSIG10 (Figures 1B, SEQ ID NO:3, and 1C, SEQ ID NO:5), TMEM25 (Figures 1D,
SEQ ID NO:7), LSR (Figures 1E (SEQ ID NO:11), 1F (SEQ ID NO:13), 1G (SEQ ID
NO:15), 1H (SEQ ID NO:16), 11 (SEQ ID NO:17), and 1J (SEQ ID NO:18)) proteins,
fragments, ECDs and the corresponding nucleic acid sequences encoding same. Amino
acid residues corresponding to signal peptide (SP) appear in bold Italics. Ig-V and/or Ig-
C domains are shown 1n boxes. Amino acid residues corresponding to thransmembrane
region (IM) appear in bold and underlined. Amino acid residues corresponding to
alternative exons skipping in some of the 1sotorms (in Figures 1B, and 1E) appear in
Italics and underlined. Nucleic acid sequence corresponding to alternative exons skipping
variants of VSIG10 (skiping exon 3), and LSR (isoform-e, skipping exons 3, 4 and J5)
appears in bold in Figures 1C, and 11, respectievely. Nucleic acid sequence corresponding
to transmembrane region (1'M) appears 1n bold and underlined in Figure 1C. Nucleic acid
sequence corresponding to signal peptide (SP) appears in bold Italics in Figures 1C, 1E,
1G, 1H, 11, and 1J. TGA stop codon 1s highlighted in Figures 1C, and 11.

Figure 2 presents amino acid sequence comparison between: the VSIGI0O
variant SEQ ID NO:5 and the known VSIGI10 protein, SEQ ID NO: 3 (genbank
accession number NP_061959.2) (Figure 2A); LSR_isoform-a, SEQ ID NO:11 and
known LSR protein, genbank accession number NP_991403 SEQ ID NO:62 (Figure 2B-
1); LSR_1sotorm-a, SEQ ID NO:11 and known LSR protein, genbank accession number
XP_002829104, SEQ ID NO:68 (Figure 2B-2); LSR_isoform-b, SEQ ID NO:13 and
known LSR protein, genbank accession number NP_057009, SEQ ID NO:63 (Figure 2C-
1); LSR_isoform-b, SEQ ID NO:13 and known LSR protein, genbank accession number
BAC11614, SEQ ID NO:65 (Figure 2C-2); LSR_isoform-c, SEQ ID NO:15 and known
[LSR protein, genbank accession number NP_991404, SEQ ID NO:66 (Figure 2D-1);
LSR_1soform-c, SEQ ID NO:15 and known LSR protein, genbank accession number
XP_002829105.1, SEQ ID NO:69 (Figure 2D-2); LSR_isoform-d, SEQ ID NO:16 and
known LSR protein, genbank accession number NP_991404, SEQ ID NO:66 (Figure 2E-
1); LSR_i1soform-d, SEQ ID NO:16 and known LSR protein, genbank accession number
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XP_002829105.1, SEQ ID NO:69 (Figure 2E-2); LSR_isoform-¢, SEQ ID NO:17 and
known LSR protein, genbank accession number BAGS59226.1, SEQ ID NO:67 (Figure
2F); LSR_1sotorm-1t, SEQ ID NO:18 and known LSR protein, genbank accession number
NP_991403, SEQ ID NO:62 (Figure 2G-1); LSR_isoform-f, SEQ ID NO:18 and known
LLSR protein, genbank accession number NP_991404, SEQ ID NO:66 (Figure 2G-2). The
sequence of the unique edge portions (unique junction) of the VSIG10 variant (SEQ ID
NO:5) and LSR variant (SEQ ID NO:18) are bold and highlighted (Figures 2A and 2G,
respectively).

Figure 3 shows a scatter plot, demonstrating the expression of VSIGI10
transcripts, that encode the VSIG10 proteins, on a virtual panel of all tissues and
conditions using MED discovery engine, demonstrating ditferential expression of
VSIGI10 transcripts in several groups of cells from the immune system, mainly in
leukocytes, and 1in various cancer conditions, such as CD10+ leukocytes tfrom ALL and
BM-CD34+cells from AML.

Figure 4 shows a scatter plot, demonstrating the expression of LSR transcripts, that
encode the LSR proteins, on a virtual panel of all tissues and conditions using MED
discovery engine, demonstrating differential expression of LSR transcripts in several
groups of cells from the immune system, mainly in bone marrow cells, and 1n various
cancerous conditions of tissues, such as in breast, lung, ovary, pancreas, prostate and skin

CANCCTS.

Figure 5A presents LYOGOF human (SEQ ID NO: 1) and mouse
(refINP_001156664.1, SEQ ID NO:29) amino acid sequence comparison. Figure 5B
presents VSIG10 human (SEQ ID NO: 3) and mouse (splD3YX43.2, SEQ ID NO:30)
amino acid sequence comparison. Figure 5C presents LSR human (SEQ ID NO:11) and
either mouse (refINP_059101.1, SEQ ID NO:31) or mouse (refINP_001157656.1, SEQ ID
NO:32) amino acid sequence comparison. Figure 5D presents TMEM2S5 human (SEQ ID
NO:7) and mouse (ret: Icll4109, SEQ ID NO:28) amino acid sequence comparison.

Figure 6 presents a table summarizing the primers which were used tor
cloning of LYOGOF transcript fused to EGFP. Gene specific sequences are shown in bold
tace; the restriction site extensions utilized for cloning purposes are in Italic; and Kozak

sequence are underlined.
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Figure 7 presents the DNA sequence of LYOGOF full length_tused to EGFP.
The gene specitic sequence corresponding to the LYO6GOF tull length sequence 1s marked
in bold taced, EGFP sequence 1s unbold Italic underline.

Figure 8 presents the amino acid sequence of the resulting LYO6GOF tull length
fused to EGFP. The gene specitic sequence corresponding to the full length sequence of
LY O6GOF 18 marked in bold faced; EGFP sequence 1s unbold Italic underline.

Figure 9 presents cell localization of GOF_EGFP fusion protein transiently
expressied in HEK293T cells. The image was obtained using the 40x objective of the
confocal microscope.

Figure 10 presents mouse ECDs fused to mouse 1gG2a Fc as follows: mouse
LYO6GOF (also referred to herein as LYOGOF-1Ig, Figure 10A), mouse VSIG10 (Figure
10B), mouse TMEMZ25 (also referred to herein as TMEM?25-Ig, Figure 10C) or mouse
LLSR (also referred to herein as LSR-Ig, Figure 10D) ECD-mlIgG2alic fused proteins
(SEQ ID NOs: 23, 24, 25, or 20, respectively). Amino acid residues corresponding to
signal peptide (SP) are shown 1n Italics. Amino acid residues corresponding to ECD
sequence are underlined. Amino acid residues corresponding to mouse IgG2a Fc are
shown 1n bold face (SEQ ID NO:27).

Figure 11 presents amino acid sequences of human ECDs fused to human
IeGG1 Fc with the Cys at position 220 (according to full length human IgG1, position 5 in
SEQ ID NO:70) replaced with a Ser (SEQ ID NO:156), as follows: human LYO6GOF
(Figure 11A), human VSIG10 (Figure 11B), human VSIG10-skipping exon 3 variant
(Figure 11C), human TMEM2S (Figure 11D), human LSR 1soform a (Figure 11E),
human LSR 1soform b (Figure 11F), human LSR isoform ¢ (Figure 11G), human LSR
isoform d (Figure 11H), human LSR 1soform e (Figure 111), human LSR 1soform f
(Figure 11J) ECD fused to human IgG1l Fc (SEQ ID NOs: 71-80, respectively). Amino
acid residues corresponding to signal peptide (SP) are shown in bold Italics. Amino acid
residues corresponding to human ECD sequence are underlined. Amino acid residues
corresponding to human IgG1 Fc with the Cys at position 220 replaced with a Ser (SEQ
ID NO:156) are unmarked.

Figure 12 1s a histogram showing over expression of the LSR transcripts
detectable by or according to LSR_seg24-36_200-309/310_Amplicon (SEQ ID:140) in

cancerous ovary samples relative to the normal samples.
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Figure 13 1s a histogram showing over expression of the LLSR transcripts
detectable by or according to LSR_seg24-36_200-309/310_Amplicon (SEQ 1D:140) 1n

cancerous breast samples relative to the normal samples.

Figure 14 1s a histogram showing over expression of the LLSR transcripts
detectable by or according to LSR_seg24-36_200-309/310_Amplicon (SEQ 1D:140) 1n

cancerous lung samples relative to the normal samples.

Figure 15 1s a histogram showing over expression of the LLSR transcripts
detectable by or according to LSR_seg24-36_200-309/310_Amplicon (SEQ ID:140) in

normal tissue samples relative to the ovary samples.

Figure 16 1s a histogram showing over expression of the LLSR transcripts

detectable by or according to LSR_seg24-36_200-309/310_Amplicon (SEQ ID:140) in

cancerous kidney samples relative to the normal samples.

Figure 17 1s a histogram showing over expression of the LSR transcripts
detectable by or according to LSR_seg24-36_200-309/310_Amplicon (SEQ ID:140) 1n

cancerous liver samples relative to the normal samples.

Figure 18 demonstrates Western Blot analysis of the expression of
LSR_P5a_Flag_m protein (SEQ ID: 144) 1n stably-transtected recombinant HEK293T
cells, as detected with anti Flag (S1igma cat#A8592) (Figure 18A) and ant1 LSR antibodies
as follow: Abnova, cat#HO0051599-BO1P (Figure 18B) Abcam, cat ab59646 (Figure
18C) and Sigma cat# HPAOO7270 (Figure 18D). Lane 1: HEK293'T_pIRESpuro3; lane
2: HEK293T_pIRESpuro3_LSR_P35a_Flag.

Figure 19 demonstrates the subcellular localization of LSR_P5Sa_Flag m.

LSR_P5a_Flag m (SEQ ID NO: 144) is localized mainly to the cell cytoplasm, but can

also be detected on the cell surface as detected with ant1 Flag (Sigma cat# A9594) (Figure
19A) and anti LSR antibodies as follows: Abcam, cat ab59646 (Figure 19B) Abnova,
cat#H00051599-BO1P (Figure 19C) and Sigma cat# HPAO0O7270 (Figurel9D).

Figure 20 demonstrates the endogenous expression of LSR in various cell
lines. A band at 72 kDa corresponding to LLSR was detected with anti LSR antibody in
extracts of (1) Caov3, (2) ES2, (3) OV-90, (4) OVCAR3, (5) SK-OV3, (6) TOV112D,
(7) CaCo2, (8) HeLa, (9) Hep G2, (10) MCF-7, (11) SkBR3 and (12)
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293T_LSR_P5a_Flag (Figure 20A). Anti GAPDH (Abcam cat# ab94384) served as a

loading control (Figure 20B).

Figure 21 1s a histogram showing expression of TMEMZ2S transcripts

detectable by or according to seg21-27 - TMEM25_seg 21-27_200-344/346_Amplicon

(SEQ ID NO: 123) in normal and cancerous Breast tissues.

Figure 22 1s a histogram showing expression of TMEM2S transcripts

detectable by or according to seg21-27 - TMEM25_seg 21-27_200-344/346_Amplicon
(SEQ ID NO: 123) in different normal tissues.

Figure 23 demonstrates Western blot results showing (A) specific interaction

between Rabbit anti TMEMZ2S5 antibodies and TMEM25_P3S protein (SEQ ID NO: 7) and
TMEM25_P5_Flag (SEQ ID NO: 129), but not HEK_293T pRp3. (B) specific
interaction between TMEM25_P5S_Flag protein (SEQ ID NO: 129) and anti-Flag

antibodies.LLanel: HEK293T_pIRESpuro3; lane 2: HEK293T_pIRESpuro3_TMEM?235-
P3, lane 3: HEK293T_pIRESpuro3 TMEM25-P5-Flag.

Figure 24 presents the cell surface localization of TMEM25_P5 (SEQ ID NO:132)
(Figure 24A) and TMEM25_P5 Flag (SEQ ID NO: 129) (Figure 24B) using anti
TMEM25 Abs. Figure 24C demonstrate TMEM225_P5 Flag (SEQ ID NO: 129)
localization using anti flag Abs (Sigma, catalog number: A9594).

Figure 25 demonstrates that antt TMEM?2S antibodies bind to the full length
TMEM2S protein, in HEK293'T recombinant cells expressing TMEM25_PS_Flag protein
(1:2250) (Figure 25A), as compared to mouse serum (1:2250) (Figure 25B) used as a
negative control, indicating membrane localization of TMEM2S5 protein.

Figure 20 presents Western Blot results showing the expression of endogenous

TMEM?2S5 protein in various cell lines: (1): HEK293T_pIRESpuro3, (2)
HEK293T_pIRESpuro3_TMEM235-P5-Flag, (3) KARPAS, (4) G-361, (5) RPMIB226,
(6) DAUDI, (7) Jurkat.

Figure 27 demonstrates specific knockdown of TMEM25_P5_Flag protein (SEQ
ID NO: 129) in HEK293T cells stably expressing TMEM25_P5_Flag (SEQ ID NO 129)
transfected with TMEM25 PS5 siRNA (L-018183-00-0005, Dharmacon) (Lane 2)
compared to HEK293T cells stably expressing TMEM2S5 P5_FLAG transfected with
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Scrambled-S1IRNA (Lane 1) (Dharmacon, D-001810-10-05), using anti TMEM235
antibodies (Sigma, cat# HPAO12163).

Figure 28 demonstrates that anti LSR (Cat no. ab59646, Abcam) 1in sections of
positive control cell line (LSR_P5a_Flag m transfected HEK293T cells (coloumn 1,
panels A, C and E) shows specitic immunoreactivity in a dose dependent concentrations
of 3, 1 and 0.3 ug/ml respectively, as compared to the negative control cell line empty

vector HEK293T cells (coloumn 2, panels B, D and F), in pH 9 antigen retrieval method.

Figure 29 demonstrates that anti TMEM25 (Cat no. HPAO12163, Sigma) in
sections of positive control cell line TMEM25_P5S_Flag transtected HEK293T cells
(coloumn 1, panels A, C and E) shows specific immunoreactivity in a dose dependent
concentrations of 3, 1 and 0.3 ug/ml respectively, as compared to the negative control cell
line empty vector HEK293T cells (coloumn 2 panels B, D and F), in pH 9 antigen

retrieval method.

Figure 30A-F shows the in vitro inhibitory effect ot soluble LYOGOF-Ig (SEQ
ID NO:23), TMEM25-Ig (SEQ ID NO:25) and LSR-Ig (SEQ ID NO:26) on mouse T
cells activation. Activation of T cells 1solated trom spleens of DO11.10 mice was induced
with 20ug/ml (Figures 30A-C, E) or 2 ug/ml (Figures D and F) OVA323-339 1n the
presence of 1rradiated splenocyted from Balb/c mice that serve as APCs. In these studies
CTLA4-Ig or B7-H4-1g were used as positive controls while mouse 1g(G2a was used as Ig

control.

Figure 31 shows the in vitro inhibitory effect of bead bound LSR-Ig (SEQ ID
NO:26) on T cell proliferation induced by anti-CD3 and anti-CD28 coated beads.

Figure 32 shows the effect of LYOGOF, VSIG10, TMEM25 and LSRR fusion
proteins (SEQ ID NO:23-26, respectively) on CD4 T cell activation, as manifested by
reduced IFNYy secretion (A) and reduced expression of the activation marker CD69 (B).
Each bar 1s the mean of duplicate cultures, the error bars indicating the standard deviation
(Student t-test,*P<0.05, **p<0.01, compared with control mIgG2a.

Figure 33 shows the effect of stimulator cells (a murine thymoma cell line,
Bw514°7, which were engineered to express membrane-bound anti-human CD3 antibody

fragments) expressing the cDNAs encoding human LY6GOF, TMEM?2S5 or LSR (SEQ ID
NOs: 1, 7 or 11, respectively) on the proliferation (CPM) of bulk human T cells (Figure
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33A), CD4+ human T cells (Figure 33B), CD8+ human T cells (Figure 33C), or naive
CD4CD45RA+ human T cells (Figure 33D). Results are displayed as the mean +/- SEM

of 60 (Figure 337A) or 3 (Figure 33B, C, and D) experiments. *P<0.05, **p<0.01,
#kp<0.001, and #p<0.0001 (Students T-test) represent significantly different results

compared to empty vector.

Figure 34 shows the therapeutic effect of LSR-Ig (SEQ ID NO:26) or TMEM25-1g
(SEQ ID NO:25) treatment 1in the PLP139-151-1nduced R-EAE model in SJL mice. LSR-
Ig (SEQ ID NO:26) or TMEM25-Ig (SEQ ID NO:25) were administered in a therapeutic
mode from the onset of disease remission (day 18), at 100 microg/mouse 1.p. 3 times per
week for two weeks. Therapeutic effects of LSR-Ig and TMEM25-Ig on clinical
symptoms are demonstrated as reduction in Mean Clinical Score (Figure 34A). In
addition, LSR-Ig and TMEM25-Ig treatment inhibited DTH responses to inducing
epitope (PLP139-151) or spread epitope (PLP178-191), on day 35 atter R-EAE induction
(Figure 34B). In this study the effect of LSR-Ig or TMEMZ25-Ig was studied in
comparison to mlgG2a Ig negative control and CTLA4-Ig positive controlthat were
administered at a sumilar regimen as the test proteins.

Figure 35 shows the dose dependency and mode of action of the eftect of
TMEM25-Ig (SEQ ID NO:25) in the R-EAE model in SJL. mice. In this study, treatments
were given from onset of disease remission (day 19) at 100, 30 or 10 microg/mouse 1.p. 3
times per week for two weeks, as compared to 100 microg/mouse Ig(G2a control that was
given at a similar schedule. shown are effects of TMEMZ25-Ig treatment on disease course
(Figure 35A), DTH responses to spread epitopes PLP178-191 and MBP84-104 on days
45 and 70 post R-EAE induction (Figure 35B), ex-vivo recall responses ot splenocytes
1solated on day 45 and 75 post disease induction (Figure 35C) and LN cells 1solated on
day 45 post disease induction (Figure 35D) as manifested by the effect of TMEMZ25-Ig
treatment on cell proliferation and cytokine secretion (IFNg, I1L.-17, I1L-10 and IL-4). The
effect of TMEMZ25-Ig on cell counts in the spleen, lymph nodes and CNS as well as the
different linages present in the CNS upon treatment with TMEM25-1g at 100ug/dose 1s
shown in Figure 35E.

Figure 36 shows the therapeutic effect of VSIG10-Ig (SEQ ID NO:24) treatment in
the PLP139-151-induced R-EAE model in SJL mice. VSIG10-Ig (SEQ ID NO:24) was
administered in a therapeutic mode from the onset of disease remission (day 19), at 100

microg/mouse 1.p. 3 times per week for two weeks. Therapeutic effects of VSIG10-Ig on
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clinical symptoms 18 demonstrated as reduction in Mean Clinical Score (Figure 36A). In
addition, VSIG10-Ig treatment inhibited DTH responses to spread epitopes (PLP178-191
and MBP MBP34-104), on days 45 and 76 after R-EAE induction (Figure 36B). Also
shown 1s the effect of VSIG10-Ig on ex-vivo recall responses of splenocytes 1solated on
day 45 and 75 post disease induction (Figure 36C) and LN cells 1solated on day 45 post
disease induction (Figure 36D) as manitested by the effect of VSIG10-Ig treatment on
cell proliferation and cytokine secretion (IFNg, IL-17, IL.-10 and IL.-4). The etfect of
VSIG10-Ig on cell counts in the spleen, lymph nodes and CNS as well as the different
linages present within each of these tissues upon treatment with VSIG10-Ig at 100ug/dose
1s shown 1n Figure 36E. In this study the effect of VSIG10-1Ig was studied in comparison
to mIg(G2a Ig control that was administered at similar dose and regimen as VSIG10-1g.

Figure 37 shows the therapeutic effect of LSR-Ig (SEQ ID NO:26) administred at
100 microg/mouse, 1.p, 3 times per week tor 10 days in collagen induced arthritis (CIA)
model of Rhematoid Arthritis. Measured are clinical score (A) paw swelling (B) and
histological damage (C) CTLA4-Ig, (100microg/mouse) and TNFR-Ig (etanercept) were
used as a positive control while mIgG2a Ig control (100microg/mouse) was used as
negative control.

Figure 38 shows the therapeutic effect of LYOGOF-1g (SEQ ID NO:23) administred
at 25mg/kg, 1.p, 3 times per week for 2 weeks 1n collagen induced arthritis (CIA) model
of Rhematoid Arthritis, with measurements given according to clinical scores.

For Figures 12-17, 21, 22, division was made into separate parts “A”, “B” and so

forth for reasons of space only, so as to be able to show all results.

DETAILED DESCRIPTION OF THE INVENTION

The present invention, in at least some embodiments, relates to any one of the
proteins referred to as LYOGOF, VSIG10, TMEM2S5 and/or LSR, and its corresponding
nucleic acid sequence, and portions and variants thereot and fusion proteins and
conjugates containing, and/or polyclonal and monoclonal antibodies and/or antigen
binding fragments and/or conjugates containing same, and/or alternative scatfolds thereof
that bind LYOGOF, VSIG10, TMEM2S5 and/or LSR and/or portions and/or variants
thereof, and the use thereot as a therapeutic and/or diagnostic agent, and various uses as

described herein.
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US Patent Application Nos. US2009117566, US20090017473, and other family
members, assigned to GENENTECH INC., disclose a 382 amino acid LY6GOF protein
sequence (DNA234441, tumor-associated antigenic target (TAT) TAT201, SEQ ID
NO:92 therein) having a transmembrane domain between residues 234-254 and 354-374.
‘566, ‘473, applications and other applications from this patent family disclose that
TAT201 1s over expressed in colon and rectal cancers. PCT Application Nos
WO02003083074 and W0O2004046342 disclose a 382 amino acid LYOGOF protein
sequence as one of many genes that are over expressed 1n colon cancer cells. These patent
applications further purportedly relate to methods of use of LYOGOF for detecting and
treating colon cancer. However, these patent applications do not teach or suggest or
provide any incentive that would direct a skilled artisan to use antibodies specific to the
LY6GOF and/or LYOGOF ECD for treatment and/or diagnosis of cancer other than
colorectal cancer, and/or infectious disorders, and/or immune related disorders. These
patent applications do not describe LY6GOF ECD and do not teach or suggest or provide
any incentive that would direct a skilled artisan to use the LYOGOF ECD {for treatment of
cancer and/or 1infectious disorders, and/or immune related disorders.

TMEM2S5 1is disclosed in PCT Application Nos W09958642 and W02003087300,
and US Patent Application Nos. US2007041963 and US2005202526, as one of many
(hundreds to thousands) proteins, usetul for diagnosing, preventing, and treating disorders
associated with an abnormal expression or activity of these proteins. However, these
applications do not teach or suggest or provide any incentive that would direct a skilled

artisan to use antibodies specific to the TMEM?2S and/or TMEM?2S5 ECD for treatment

and/or diagnosis of cancer and/or infectious disorders, and/or immune related disorders.
TMEM?2S5 1s also disclosed in US Patent Application No. US2004010134, as one of
hundreds of albumin fusion proteins, useful for diagnosing, treating, preventing or
ameliorating diseases or disorders e.g. cancer, anemia, arthritis, asthma, intflammatory
bowel disease or Alzheimer's disease. However, this application does not teach or suggest
or provide any incentive that would direct a skilled artisan to use antibodies specitic to
the TMEM2S5 and/or TMEM2S ECD {for treatment and/or diagnosis of cancer and/or
infectious disorders, and/or immune related disorders. TMEM2S 1s also discribed i1n
Doolan P, et al., Tumour Biol. 2009, 30(4):200-9 as a tavourable prognostic and
predictive biomarker for breast cancer diagnosis. However, this publication does not

teach or suggest or provide any incentive that would direct a skilled artisan to use the
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antibodies specific to TMEM?2S5 and/or TMEM25 ECD for treatment of cancer and/or
infectious disorders, and/or immune related disorders.

In order that the present invention in various embodiments may be more readily
understood, certain terms are first defined. Additional detinitions are set forth throughout
the detailed description.

As used herein the term "1solated” reters to a compound of interest (for
example a polynucleotide or a polypeptide) that is in an environment different from that
in which the compound naturally occurs e.g. separated trom 1ts natural milieu such as by
concentrating a peptide to a concentration at which 1t is not found in nature. "Isolated”
includes compounds that are within samples that are substantially enriched for the
compound of interest and/or in which the compound of interest 1s partially or

substantially purified.

An "tmmune cell” refers to any cell from the hemopoietic origin including but
not limited to T cells, B cells, monocytes, dendritic cells, and macrophages.

As used herein, the term "polypeptide” reters to a chain of amino acids of any
length, regardless of modification (e.g., phosphorylation or glycosylation).

As used herein, a "costimulatory polypeptide” or "costimulatory molecule” 1s a
polypeptide that, upon interaction with a cell-surface molecule on T cells, modulates T
cell responses.

As used herein, a "costimulatory signaling” 18 the signaling activity resulting
from the interaction between costimulatory polypeptides on antigen presenting cells and
their receptors on T cells during antigen-specitic T cell responses. Without wishing to be
limited by a single hypothesis, the antigen-specific T cell response 1s believed to be
mediated by two signals: 1) engagement of the T cell Receptor (TCR) with antigenic
peptide presented in the context of MHC (signal 1), and 2) a second antigen-independent
signal delivered by contact between ditferent costimulatory receptor/ligand pairs (signal
2). Without wishing to be limited by a single hypothesis, this "second signal” 1s critical in
determining the type of T cell response (activation vs inhibition) as well as the strength
and duration of that response, and 1s regulated by both positive and negative signals trom
costimulatory molecules, such as the B7 tamily of  proteins.

As used herein, the term "B7” polypeptide means a member of the B7 family
of proteins that costimulate T cells including, but not limited to B7-1, B7-2, B7-DC, B7-
HS5, B7-H1, B7-H2, B7-H3, B7-H4, B7-H6, B7-S3 and biologically active fragments
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and/or variants thereof. Representative biologically active fragments include the

extracellular domain or fragments of the extracellular domain that costimulate T cells.

As used herein, a "variant” polypeptide contains at least one amino acid sequence
alteration as compared to the amino acid sequence of the corresponding wild-type

polypeptide.

As used herein, "conservative" amino acid substitutions are substitutions wherein the
substituted amino acid has similar structural or chemical properties. As used herein, the
term "host cell” refers to prokaryotic and eukaryotic cells into which a recombinant vector

can be introduced.

As used herein, the term “an edge portion” or “‘a new junction’ refers to a
connection between two portions of a splice variant according to the present mvention
that were not joined in the wild type or known protein. An edge may optionally arise due
to a join between the above “known protein™ portion of a variant and the tail, for example,
and/or may occur 1f an internal portion of the wild type sequence 1s no longer present,
such that two portions of the sequence are now contiguous 1n the splice variant that were
not contiguous in the known protein. A “bridge” may optionally be an edge portion as
described above, but may also include a join between a head and a “known protein™
portion of a variant, or a join between a tail and a “known protein™ portion of a variant, or

a join between an insertion and a “known protein” portion of a variant.

In some embodiments, a bridge between a tail or a head or a unique insertion,
and a “known protein” portion of a variant, comprises at least about 10 amino acids, or in
some embodiments at least about 20 amino acids, or 1in some embodiments at least about
30 amino acids, or 1in some embodiments at least about 40 amino acids, in which at least
one amino acid 1s from the tail/head/insertion and at least one amino acid 1s from the
“known protein” portion of a variant. In some embodiments, the bridge may comprise any
number of amino acids from about 10 to about 40 amino acids (for example, 10, 11, 12,

13...37, 38, 39, 40 amino acids in length, or any number in between).

It should be noted that a bridge cannot be extended beyond the length of the
sequence 1n either direction, and 1t should be assumed that every bridge description is to

be read 1n such manner that the bridge length does not extend beyond the sequence itself.
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Furthermore, bridges are described with regard to a sliding window 1n certain
contexts below. For example, certain descriptions of the bridges feature the following
format: a bridge between two edges (in which a portion ot the known protein 1s not
present 1n the variant) may optionally be described as tfollows: a bridge portion of
CONTIG-NAME_P1 (representing the name of the protein), comprising a polypeptide
having a length "n", wherein n 1s at least about 10 amino acids in length, optionally at
least about 20 amino acids, at least about 30 amino acids, at least about 40) amino acids, or
at least about 50 amino acids in length, wherein at least two amino acids comprise XX (2
amino acids in the center of the bridge, one trom each end of the edge), having a structure
as follows (numbering according to the sequence of CONTIG-NAME_P1): a sequence
starting from any of amino acid numbers 49-x to 49 (for example); and ending at any of
amino acid numbers 50 + ((n-2) - X) (for example), in which x varies from O to n-2. In this
example, 1t should also be read as including bridges 1n which n 1s any number of amino
acids between 10-50 amino acids in length. Furthermore, the bridge polypeptide cannot
extend beyond the sequence, so it should be read such that 49-x (for example) 1s not less

than 1, nor 50 + ((n-2) — x) (for example) greater than the total sequence length.

The term "cancer” as used herein should be understood to encompass any neoplastic
disease (whether i1nvasive or metastatic) which 1s characterized by abnormal and
uncontrolled cell division causing malignant growth or tumor. Non-limiting examples ot
cancer which may be treated with a compound according to at least some embodiments
of the present invention are solid tumors, sarcomas and hematological malignancies,
including but not limited to breast cancer (e.g. breast carcinoma), cervical cancer, ovary
cancer (ovary carcinoma), endometrial cancer, melanoma, bladder cancer (bladder
carcinoma), lung cancer (e.g. adenocarcinoma and non-small cell lung cancer), pancreatic
cancer (e.2. pancreatic carcinoma such as exocrine pancreatic carcinoma), colon cancer
(e.g. colorectal carcinoma, such ascolon adenocarcinoma and colon adenoma), prostate
cancer including the advanced disease, hematopoietic tumors of lymphoid lineage (e.g.
leukemia, acute lymphocytic leukemia, chronic lymphocytic leukemia, B-cell lymphoma,
Burkitt's lymphoma, multiple myeloma, Hodgkin’s lymphoma, Non-Hodgkin’s
lymphoma), myeloid leukemia (for example, acute myelogenous leukemia (AML),
chronic myelogenous leukemia), thyroid cancer, thyroid tollicular cancer,
myelodysplastic syndrome (MDS), tumors of mesenchymal origin (e.g. tibrosarcomas

and rhabdomyosarcomas), melanoma, uveal melanoma, teratocarcinoma, neuroblastoma,

40)



WO 2012/140627

10

15

20

25

30

CA 02830923 2013-09-19
PCT/IB2012/051868

glioma, glioblastoma, benign tumor of the skin (e.g. keratoacanthomas), renal cancer,
anaplastic large-cell lymphoma, esophageal squamous cells carcinoma, hepatocellular
carcinoma, follicular dendritic cell carcinoma, i1ntestinal cancer, muscle-invasive cancer,
seminal vesicle tumor, epidermal carcinoma, spleen cancer, bladder cancer, head and
neck cancer, stomach cancer, liver cancer, bone cancer, brain cancer, cancer of the retina,
biliary cancer, small bowel cancer, salivary gland cancer, cancer ot uterus, cancer of
testicles, cancer of connective tissue, prostatic hypertrophy, myelodysplasia,
Waldenstrom’s  macroglobinaemia, = nasopharyngeal, = neuroendocrine  cancer,
myelodysplastic syndrome, mesothelioma, angiosarcoma, Kaposi’s sarcoma, carcinoid,
oesophagogastric, fallopian tube cancer, peritoneal cancer, papillary serous mullerian
cancer, malignant ascites, gastrointestinal stromal tumor (GIST), and a hereditary cancer
syndrome such as Li-Fraumeni syndrome and Von Hippel-Lindau syndrome (VHL), and
wherein the cancer may be non-metastatic, invasive or metastatic.

According to at least some preferred embodiments of the present invention, the
cancer 18 selected from the group consisting of melanoma, cancers of liver, renal, brain,
breast, colon, lung, ovary, pancreas, prostate, stomach, multiple myeloma and
hematopoietic cancer, including but not limited to lymphoma (Hodgkin’s and non
Hodgkin’s), acute and chronic lymphoblastic leukemia and acute and chronic myeloid
leukemia, and wherein the cancer may be non-metastatic, invasive or metastatic.

The term "autoimmune disease” as used herein should be understood to encompass
any autoimmune disease and chronic intflammatory conditions. According to at least some
embodiments of the 1nvention, the autormmune diseases should be understood to
encompass any disease disorder or condition selected from the group including but not
limited to multiple sclerosis, including relapsing-remiting multiple sclerosis, primary
progressive multiple sclerosis, and secondary progressive multiple sclerosis; psoriasis;
rheumatoid arthritis; psoriatic arthritis, systemic lupus erythematosus (SLE); ulcerative
colitis; Crohn's disease; benign lymphocytic angiitis, thrombocytopenic purpura,
idiopathic thrombocytopenia, idiopathic autoirmmune hemolytic anemia, pure red cell
aplasia, Sjogren's syndrome, rheumatic disease, connective tissue disease, inflammatory
rheumatism, degenerative rheumatism, extra-articular rheumatism, juvenile rheumatoid
arthritis, arthritis uratica, muscular rheumatism, chronic polyarthritis, cryoglobulinemic
vasculitis, ANCA-associated vasculitis, antiphospholipid syndrome, myasthenia gravis,

autoommune haemolytic anaemia, Guillian-Barre syndrome, chronic 1immune
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polyneuropathy, autoimmune thyroiditis, insulin dependent diabetes mellitus, type 1
diabetes, Addison’s disease, membranous glomerulonephropathy, Goodpasture’s disease,
autolmmune gastritis, autoimmune atrophic gastritis, pernicious anaemia, pemphigus,
pemphigus vulgarus, cirrhosis, primary biliary cirrhosis, dermatomyositis, polymyositis,
fibromyositis, myogelosis, celiac disease, immunoglobulin A nephropathy, Henoch-
Schonlein purpura, Evans syndrome, atopic dermatitis, psoriasis, psoriasis arthropathica,
Graves' disease, Graves' ophthalmopathy, scleroderma, systemic scleroderma, progressive
systemic scleroderma, asthma, allergy, primary biliary cirrhosis, Hashimoto's thyroiditis,
primary myxedema, sympathetic ophthalmia, autoimmune uveitis, hepatitis, chronic
action hepatitis, collagen diseases, ankylosing spondylitis, periarthritis humeroscapularis,
panarteritis nodosa, chondrocalcinosis, Wegener's granulomatosis, miCroscopic
polyangiitis, chronic urticaria, bullous skin disorders, pemphigoid, atopic eczema, Devic's
disease, childhood autoimmune hemolytic anemia, Refractory or chronic Autoimmune
Cytopenias, Prevention of development of Autoimmune Anti-Factor VIII Antibodies in
Acquired Hemophilia A, Cold Agglutinin Disease, Neuromyelitis Optica, Stiff Person
Syndrome, gingivitis, periodontitis, pancreatitis, myocarditis, vasculitis, gastritis, gout,
gouty arthritis, and inflammatory skin disorders, selected from the group consisting of
psoriasis, atopic dermatitis, eczema, rosacea, urticaria, and acne, normocomplementemic
urticartal  vasculitis, pericarditis, myositis, anti-synthetase syndrome, scleritis,
macrophage activation syndrome, Bechet’s Syndrome, PAPA Syndrome, Blau’s
Syndrome, gout, adult and juvenile Still’s disease, cryropyrinopathy, Muckle-Wells
syndrome, familial cold-induced auto-inflammatory syndrome, neonatal onset
multisystemic inflammatory disease, familial Mediterranean fever, chronic infantile
neurologic, cutaneous and articular syndrome, systemic juvenile i1diopathic arthritis,
Hyper IgD syndrome, Schnitzler’s syndrome, autoimmune retinopathy, age-related
macular degeneration, atherosclerosis, chronic prostatitis and TNF receptor-associated
periodic syndrome (TRAPS).
Optionally and preferably, the autoiommune disease includes but is not limited to
any of the types and subtypes of any of multiple sclerosis, rheumatoid arthritis, type I
diabetes, psoriasis, systemic lupus erythematosus, inflammatory bowel disease, uveitis, or
Sjogren’s syndrome.
As used herein, "multiple sclerosis” comprises one or more of multiple

sclerosis, benign multiple sclerosis, relapsing remitting multiple sclerosis, secondary
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progressive multiple sclerosis, primary progressive multiple sclerosis, progressive
relapsing multiple sclerosis, chronic progressive multiple sclerosis,
transitional/progressive  multiple sclerosis, rapidly worsening multiple sclerosis,
clinically-definite multiple sclerosis, malignant multiple sclerosis, also known as
Marburg's Variant, and acute multiple sclerosis. Optionally, "conditions relating to
multiple sclerosis” include, e.g., Devic's disease, also known as Neuromyelitis Optica;
acute disseminated encephalomyelitis, acute demyelinating optic neuritis, demyelinative
transverse myelitis, Miller-Fisher syndrome, encephalomyelradiculoneuropathy, acute
demyelinative polyneuropathy, tumetactive multiple sclerosis and Balo's concentric
sclerosis.
As used herein, "rheumatoid arthritis” comprises one or more of rheumatoid

arthritis, gout and pseudo-gout, juvenile 1diopathic arthritis, juvenile rheumatoid arthritis,
Still's disease, ankylosing spondylitis, rheumatoid vasculitis. Optionally, conditions

relating to rheumatoid arthritis include, e.g., osteoarthritis, sarcoidosis, Henoch-Schonlein

purpura, Psoriatic arthritis, Reactive arthritis, Spondyloarthropathy, septic arthritis,
Haemochromatosis, Hepatitis, vasculitis, Wegener's granulomatosis, Lyme disease,

Familial Mediterranean tever, Hyperimmunoglobulinemia D with recurrent tever, TNF

receptor associated periodic syndrome, and Enteropathic arthritis associated with

inflammatory bowel disease.

As used herein, "Uveltis” comprises one or more of uveitis, anterior uveitis (or
iridocyclitis), intermediate uveitis (pars planitis), posterior uveitis (or chorioretinitis) and

the panuveitic form.

As used herein, "inflammatory bowel disease” comprises one or more of
intlammatory bowel disease Crohn's disease, ulcerative colitis (UC), Collagenous colitis,
Lymphocytic colitis, Ischaemic colitis, Diversion colitis, Behget's disease, Indeterminate

colitis.

As used herein, "psoriasis” comprises one or more of psoriasis, Nonpustular
Psoriasis including Psoriasis vulgaris and Psoriatic erythroderma (erythrodermic
psoriasis), Pustular psoriasis including Generalized pustular psoriasis (pustular psoriasis
of von Zumbusch), Pustulosis palmaris et plantaris (persistent palmoplantar pustulosis,

pustular psoriasis of the Barber type, pustular psoriasis of the extremities), Annular
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pustular psoriasis, Acrodermatitis continua, Impetigo herpetiformis. Optionally,
conditions relating to psoriasis include, e.g., drug-induced psoriasis, Inverse psoriasis,
Napkin psoriasis, Seborrheic-like psoriasis, Guttate psoriasis, Nail psoriasis, Psoriatic

arthritis.

As used herein, "type 1 diabetes” comprises one or more of type 1 diabetes,
insulin-dependent diabetes mellitus, idiopathic diabetes, juvenile type 1diabetes, maturity
onset diabetes of the young, latent autoimmune diabetes 1n adults, gestational diabetes.
Conditions relating to type 1 diabetes include, neuropathy including polyneuropathy,
mononeuropathy, peripheral neuropathy and autonomicneuropathy; eye complications:

glaucoma, cataracts, retinopathy.

As used herein, "Sjogren’s syndrome” comprises one or more of Sjogren’s
syndrome, Primary Sjogren's syndrome and Secondary Sjogren's syndrome, as well as
conditions relating to Sjogren's syndrome including connective tissue disease, such as
rheumatoid arthritis, systemic lupus erythematosus, or scleroderma. Other complications
include pneumonia, pulmonary fibrosis, interstitial nephritis, inflammation of the tissue
around the kidney's filters, glomerulonephritis, renal tubular acidosis, carpal tunnel
syndrome, peripheral neuropathy, cranial neuropathy, primary biliary cirrhosis (PBC),
cirrhosis, Intflammation in the esophagus, stomach, pancreas, and liver (including
hepatitis), Polymyositis, Raynaud's phenomenon, Vasculitis, Autoimmune thyroid

problems, lymphoma.

As used herein, "systemic lupus erythematosus”, comprises one or more of
systemic lupus erythematosus, discoid lupus, lupus arthritis, lupus pneumonitis, lupus
nephritis. Conditions relating to systemic lupus erythematosus include osteoarticular
tuberculosis, antiphospholipid antibody syndrome, intlammation of various parts of the
heart, such as pericarditis, myocarditis, and endocarditis, Lung and pleura intlammation,
pleuritis, pleural ettfusion, chronic ditfuse interstitial lung disease, pulmonary
hypertension, pulmonary emboli, pulmonary hemorrhage, and shrinking lung syndrome,
lupus headache, Guillain-Barré syndrome, aseptic meningitis, demyelinating syndrome,
mononeuropathy, mononeuritis multiplex, myasthenia gravis, myelopathy, cranial

neuropathy, polyneuropathy, vasculitis.
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The term "immune related disease (or disorder or condition)” as used herein should
be understood to encompass any disease disorder or condition selected from the group
including but not limited to autoimmune diseases, inflammatory disorders and immune
disorders associated with graft transplantation rejection, such as acute and chronic
rejection of organ transplantation, allogenic stem cell transplantation, autologous stem
cell transplantation, bone marrow tranplantation, and graft versus host disease.

As used herein the term “‘inflammatory disorders” and/or “inflammation”, used
interchangeably, includes intflammatory abnormalities characterized by disregulated
immune response to harmitful stimuli, such as pathogens, damaged cells, or irritants.
Inflammatory disorders underlie a vast variety of human diseases. Non-immune diseases
with etiological origins in intflammatory processes include cancer, atherosclerosis, and
ischaemic heart disease. Examples of disorders associated with intflammation include:
Chronic prostatitis, Glomerulonephritis, Hypersensitivities, Pelvic inflammatory disease,
Repertusion injury, Sarcoidosis, Vasculitis, Interstitial cystitis, normocomplementemic
urticarial  vasculitis, pericarditis, myositis, anti-synthetase syndrome, scleritis,
macrophage activation syndrome, Bechet’s Syndrome, PAPA Syndrome, Blau’s
Syndrome, gout, adult and juvenile Still’s disease, cryropyrinopathy, Muckle-Wells
syndrome, tfamilial cold-induced auto-inflammatory syndrome, neonatal onset
multisystemic inflammatory disease, familial Mediterranean fever, chronic infantile
neurologic, cutancous and articular syndrome, systemic juvenile 1diopathic arthritis,
Hyper 1gD syndrome, Schnitzler’s syndrome, TNF receptor-associated periodic syndrome
(TRAPSP), gingivitis, periodontitis, hepatitis, cirrhosis, pancreatitis, myocarditis,
vasculitis, gastritis, gout, gouty arthritis, and intlammatory skin disorders, selected from
the group consisting of psoriasis, atopic dermatitis, eczema, rosacea, urticaria, and acne.

As used herein the term ‘“‘infectious disorder and/or disease” and/or “infection’,
used interchangeably, includes any disorder, disease and/or condition caused by presence
and/or growth of pathogenic biological agent in an individual host organism. As used
herein the term “infection” comprises the disorder, disease and/or condition as above,
exhibiting clinically evident illness (1.e., characteristic medical signs and/or symptoms of
disease) and/or which 1s asymtomatic for much or all of it course. As used herein the
term “‘infection” also comprises disorder, disease and/or condition caused by persistence
of foreign antigen that lead to exhaustion T cell phenotype characterized by 1mpaired

functionality which 1s manifested as reduced proliteration and cytokine production. As
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used herein the term ‘“‘infectious disorder and/or disease” and/or ‘“‘infection’, further
includes any of the below listed infectious disorders, diseases and/or conditions, caused
by a bacterial infection, viral infection, tungal infection and /or parasite infection.

As used herein the term “‘viral infection™ comprises any infection caused by a virus,
optionally including but not limited to Retroviridae (e.g., human immunodeficiency
viruses, such as HIV-1 or HIV-2, acquired immune deficiency (AIDS) also referred to as
HTLV-III, LAV or HITLV-III/LLAV, or HIV-III; and other 1solates, such as HIV-LP;
Picornaviridae (e.g., polio viruses, hepatitis A virus; enteroviruses, human coxsackie
viruses, rhinoviruses, echoviruses); Calciviridae (e.g., strains that cause gastroenteritis);
Togaviridae (e.g., equine encephalitis viruses, rubella viruses); Flaviridae (e.g., dengue
viruses, encephalitis viruses, yellow tever viruses); Coronaviridae (e.g., coronaviruses);
Rhabdoviridae (e.g., vesicular stomatitis viruses, rabies viruses); Filoviridae (e.g., ebola
viruses); Paramyxoviridae (e.g., parainfluenza viruses, mumps virus, measles virus,
respiratory syncytial virus); Orthomyxoviridae (e.g., intluenza viruses); Bungaviridae
(e.g., Hantaan viruses, bunga viruses, phleboviruses and Nairo viruses); Arena viridae
(hemorrhagic fever virus); Reoviridae (e.g., reoviruses, orbiviruses and rotaviruses);
Birnaviridae; Hepadnaviridae (Hepatitis B virus); Parvoviridae (parvoviruses);
Papovaviridae (papilloma viruses, polyoma viruses); Adenoviridae (most adenoviruses);
Herperviridae (herpes simplex virus (HSV) 1 and 2, varicella zoster virus,
cytomegalovirus (CMYV), herpes viruses); Poxviridae (variola virsues, vaccinia viruses,
pox viruses); and Iridoviridae (e.g., African swine fever virus); and unclassified viruses
(e.g., the etiological agents of Spongiform encephalopathies, the agent of delta hepatitides
(thought to be a detective satellite of hepatitis B virus), the agents of non-A, non-B
hepatitis (class 1--internally transmitted; class 2--parenterally transmitted (1.e., Hepatitis
C); Norwalk and related viruses, and astroviruses) as well as Severe acute respiratory
syndrome virus and respiratory syncytial virus (RSV).

As used herein the term “‘fungal infection™ comprises any infection caused by a
fungi, optionally including but not limited to Cryptococcus neoformans, Histoplasma
capsulatum, Coccidioides immitis, Blastomyces dermatitidis, Chlamydia trachomatis,
Candida albicans.

As used herein the term “‘parasite infection” comprises any infection caused by a
parasite, optionally including but not limited to protozoa, such as Amebae, Flagellates,

Plasmodium falciparum, Toxoplasma gondii, Ciliates, Coccidia, Microsporidia,
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Sporozoa; helminthes, Nematodes (Roundworms), Cestodes (Tapeworms), Trematodes
(Flukes), Arthropods, and aberrant proteins known as prions.

An infectious disorder and/or disease caused by bacteria may optionally comprise
one or more of Sepsis, septic shock, sinusitis, skin infections, pneumonia, bronchitis,
meningitis, Bacterial vaginosis, Urinary tract intection (UCI), Bacterial gastroenteritis,
Impetigo and erysipelas, Erysipelas, Cellulitis, anthrax, whooping cough, lyme disease,
Brucellosis, enteritis, acute enteritis, Tetanus, diphtheria, Pseudomembranous colitis, (Gas
gangrene, Acute food poisoning, Anaerobic cellulitis, Nosocomial infections, Diarrhea,
Meningitis 1n infants, Traveller's diarrhea, Hemorrhagic colitis, Hemolytic-uremic
syndrome, Tularemia, Peptic ulcer, Gastric and Duodenal ulcers, Legionnaire's Disease,
Pontiac tever, Leptospirosis, Listeriosis, Leprosy (Hansen's disease), Tuberculosis,
Gonorrhea, Ophthalmia neonatorum, Septic arthritis, Meningococcal disease including
meningitis, Waterhouse-Friderichsen syndrome, Pseudomonas infection, Rocky mountain
spotted fever, Typhoid ftever type salmonellosis, Salmonellosis with gastroenteritis and
enterocolitis, Bacillary dysentery/Shigellosis, Coagulase-positive  staphylococcal
infections: Localized skin infections including Ditfuse skin intection (Impetigo), Deep
localized infections, Acute infective endocarditis, Septicemia, Necrotizing pneumonia,
Toxinoses such as Toxic shock syndrome and Staphylococcal tood poisoning, Cystitis,
Endometritis, Otitis media, Streptococcal pharyngitis, Scarlet tever, Rheumatic tever,
Puerperal fever, Necrotizing fasciitis, Cholera, Plague (including Bubonic plague and
Pneumonic plague), as well as any infection caused by a bacteria selected from but not
limited to Helicobacter pyloris, Boreliai burgdorteri, Legionella pneumophilia,
Mycobacteria sps (e.g., M. tuberculosis, M. avium, M. Intracellulare, M. kansaii, M
gordonae), Staphylococcus aureus, Neisseria gonorrhoeae, Neisseria meningitidis,
Listerta monocytogenes, Streptococcus pyogenes (Group A Streptococcus),
Streptococcus agalactiae (Group B Streptococcus), Streptococcus (viridans group),
Streptococcus  faecalis, Streptococcus  bovis, Streptococcus  (anaerobic  sps.),
Streptococcus  pneumoniae, pathogenic Campylobacter sp., Enterococcus sp .,
Haemophilus influenzae, Bacillus antracis, corynebacterium diphtheriae, corynebacterium
sp., Erysipelothrix rhusiopathiae, Clostridium pertringers, Clostridium tetani,
Enterobacter erogenes, Klebsiella pneuomiae, Pasturella multicoda, Bacteroides sp.,
Fusobacterium nucleatum, Sreptobacillus moniliformis, Treponema pallidium,

Treponema pertenue, Leptospira, and Actinomeyces 1sraelli.
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Non limiting examples of infectious disorder and/or disease caused by virus is
selected from the group consisting of but not limited to acquired immune deficiency
(AIDS), West Nile encephalitis, coronavirus infection, rhinovirus infection, influenza,
dengue, hemorrhagic fever; an otological infection; severe acute respiratory syndrome
(SARS), acute febrile pharyngitis, pharyngoconjunctival {fever, epidemic
keratoconjunctivitis, 1nfantile gastroenteritis, 1nfectious mononucleosis, Burkitt
lymphoma, acute hepatitis, chronic hepatitis, hepatic cirrhosis, hepatocellular carcinoma,
primary HSV-1 infection, (gingivostomatitis in children, tonsillitis & pharyngitis in
adults, keratoconjunctivitis), latent HSV-1 infection (herpes labialis, cold sores), aseptic
meningitis, Cytomegalovirus infection, Cytomegalic inclusion disease, Kaposi sarcoma,
Castleman disease, primary effusion lymphoma, influenza, measles, encephalitis,
postinfectious encephalomyelitis, Mumps, hyperplastic epithelial lesions (common, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>