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CD86 ANTAGONIST MULTI-TARGET BINDING PROTEINS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit under 35 U.S.C. § 119{(e) of
U.S. Provisional Patent Application Nos. 61/102,288 filed October 2, 2008;
61/102,297 filed Ocicher 2, 2008; 61/102,307 filed October 2, 2008, 61/102,315
filed October 2, 2008; 61/102,318 filed Ocfober 2, 2008; 61/102,327 filed
October 2, 2008; 61/102,331 filed October 2, 2008; 61/102,334 filed October 2,
2008:; and 61/102,336 filed October 2, 2008, where these (nine) provisional
applications are incorporated herein by reference in their entireties.

STATEMENT REGARDING SEQUENCE LISTING

The Sequence Listing associated with this application is provided
in text format in lieu of a paper copy, and is hereby incorporated by reference
into the specification. The name of the text file containing the Sequence Listing
is 910180_421PC_SEQUENCE LISTING.txt. The text file is 705 KB, was
created on October 2, 2009, and is being submitted electronically via EFS-Web,
concurrent with the filing of the specification.

BACKGROUND

Technical Figld

This disclosure relates generally {o the field of multi-specific
binding molecules and therapeutic applications thereof and more specifically to
a fusion protein composed of a CID86 antagonist binding domain, and another
binding domain that is specific for a heterologous target, such as an 1L-10
agonist, an HLA-G agonist, an HGF agonist, an 1.-35 agonist, a PD-1 agonist, a
BTLA agonist, a LIGHT antagonist, a GITRL antagonist or a CD40 antagonist,
as well as compositions and therapeutic uses thereof.

Description of the Related Art

The human immune system generally protects the body from
damage by foreign substances and pathogens. One way in which the immune
system protects the body is by producing specialized cells, referredtoas T
tymphocytes or T-cells. Intercelluiar interactions between T-cells and antigen-
presenting cells (APEs) generate T-cell costimulatory signals that in turn lead to
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T-cell responses to antigens. Full T cell activation requires both binding of the
T-cell receptor (TCR) fo antigen-MHC complex present on antigen-presenting
cells and binding of the receptor CD28 on the surface of the T-cell to the CD86
and/or CD80 ligands present on antigen-presenting cells, particularly dendritic
cells.

CD80 {(also known as B7-1) was originally described as a human
B-cell associated activation antigen and was subsequently found to be a
receptor for the related T-cell molecules CD28 and cytotoxic T lymphocyte-
associated antigen-4 (CTLA4). In later studies, another counterreceptor for
CTLA4 known as CD86 (also known as B7-0 or B7-2) was identified. CD86
shares about 25% sequence identity with CD80 in its extracellular region.
While CD80 and CD86 are generally believed to be functionally equivalent in
their ability to initiate and maintain proiiferation of CD4(+) T cells {Vasilevko et
al, (2002) DNA Cell Biol. 21:137-49), and clinical data with a soluble CTLA4 Ig
fusion protein that blocks this activity for both molecules has shown clinical
benefit (Genovese et al. (2005) NEJM 353:114-1123), there is some evidence
that specific inhibition of CD86 might be of benefit. For example, engagement
of CD86 or CD80 has different effects on B cells. Specifically, CD80 has been
shown to provide a negative signal for the proliferation and 1gG secretion of
both normat B cells and B cell lymphomas, while CD86 enhances the activity of
B cells (Suvas et al. {2002) J. Biol. Chem. 277:7766-7775). There is also some
evidence that engagement of CD80 on T cells is immunosuppressive (Lang et
al. (2002) J. Immunol. 168:3786-3792; Taylor et al. (2004) J. Immunol. 172:34-
309, Paust et al. (2004) PNAS 101:10398-10403) and that it may mediate further
immunosuppression through PD-L1 (CD274) signaling on activated APCs or T
cells (Butte et al. (2007) Immunity 27:111-122; Keir (2008) Ann. Rev. Immunol. |
26:677-704). Accordingly, inhibition of CD86 in the absence of CD80 inhibition
may be beneficial in the treatment of autoimmune and inflammatory disease as
well as B cell lymphomas.

CTLA4 is a type 1 transmembrane glycoprotein of the
immunoglobulin superfamily that is mainly expressed in activated T-cells, with
some expression also being found in the CD4+CD25+ regulatory T-cell (Treg)
subset. CD86 and CD8O are believed 1o be the only endogenous jigands for
CTLA4. CTLA4 has been shown to bind CD86 and CD80 with greater affinity
and avidity compared with CD28 (Linsley et al. (1991} J. Exp. Med. 174:561-69;
Linsley et al. (1994) Immunity 1:793-801), and plays a key role as a negative
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regulator of T-cell activation. Specifically, binding of CTLA4 to CD80/CD86
leads to downregutation of T-cell responses and to the preservation of T-cell
homeostasis and peripheral tolerance. This is believed to be due o both
antagonism of CD28-dependent costimulation and directive negative sighaling
through the CTLA4 cytoplasmic tail. For a review of CTLA4 structure and

function, see Teft et al. (2008) Annu. Rev. immunol. 24:85-97.

As mentioned above, a productive immune response requires
both engagement of TCR and binding of CD28 fo CD80 and/or CD86. TCR
binding in the absence of CD28 binding leads fo T celis either undergoing
apoptosis or becoming anergic. In addition, CD28 signaling has been shown to
increase cytokine production by T celis. Speciﬁcal%y, CD28 stimulation has
been shown to increase production of IL-2, TNFa, lymphotoxin, IFNy and GM-
CSF 5- to 50-fold in activated T cells. Furthermore, induction of lymphokine
and/or cytoking gene expression by CD28 has been shown to occur even in the
presence of the immunosuppressant Cyciosporihe (Thompson et al. (1989)
Proc. Natl. Acad. Sci. USA 86:1333-1337). CD28 has also been shown to
promote T cell survivat by inducing upregulation of the anti-apoptotic BCL-XL
(Alegre et al. (2001) Nature Rev. immunal. 1:220-228).

Soluble forms of CTLA4 have been constructed by fusing the
variable-like extraceltular domain of CTLA4 to immunogiobulin constant
domains fo provide CTLA4-Ig fusion proteins. Soluble CTLA-4-lg has been
shown to prevent CD28-dependent costimulation by binding to both CD86 and
CD80 (Linsley et al. (1991) J. Exp. Med., 174:561-69), and to inhibit
costimulation of T cells and have beneficial immunosuppression effects in
humans (Bruce & Boyce (2007) Ann. Pharmacother. 41:1153-1162). The
CTLA4-ig fusion protein abatacept is currently employed for the treatment of
rheumatoid arthritis in cases of inadequate response to anti-TNFa therapy.
However, not all patients respond to CTLA4-lg and continued response
requires frequent drug administration, perhaps in part because biockage of
interaction of CD28 with CD86/CD80 is a weak inducer of Tregs and insufficient
for blocking activated effector T cell responses in a disease milieu.
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SUMMARY

In one aspect, there is provided a multi-specific fusion protein,
comprising a CD86 binding domain linked to a heterologous binding domain by an
intervening domain, wherein the heterologous binding domain is an [L-10 agonist, and
wherein the IL-10 agonist binding domain comprises an [L-10 or a functional region
thereof; or a multi-specific fusion protein, comprising a CD86 binding domain linked to
a heterologous binding domain by an intervening domain, wherein the heterologous
binding domain comprises an 1.-10 agonist, and wherein the IL-10 agonist is an IL-10
or a functional region thereof.,

In another aspect, there is provided a composition comprising one or
more multi-specific fusion proteins as defined above and a pharmaceutically acceptable
carrier, diluent, or excipient.

In yet another aspect, there is provided a polynucleotide encoding the
multi-specific fusion protein as defined above.

In yet another aspect, there is provided an expression vector comprising
the polynucleotide as defined above operably linked to an expression control sequence.

In yet another aspect, there is provided a host cell comprising the
expression vector as defined above.

In yet another aspect, there is provided the use of the fusion protein as
defined above or the composition as defined above in the manufacture of the
medicament for treating a subject with a disorder associated with CD86, IL-10, or a
combination thereof.

In yet another aspect, there is provided the use of the fusion protein as
defined above or the composition as defined above in the manufacture of the
medicament for treating a subject with an autoimmune disease selected from the group
consisting of rheumatoid arthritis, juvenile rheumatoid arthritis, asthma, systemic lupus
erythematosus (SLE), inflammatory bowel disease (including Crohn’s disease and
ulcerative  colitis), graft versus host disease, psoriasis, multiple sclerosis,
dermatomyositis, polymyositis, pernicious anaemia, primary biliary cirrhosis, acute
disseminated encephalomyelitis (ADEM), Addisen's disease, ankylosing spondylitis,
antiphospholipid antibody syndrome (APS) autoimmune hepatitis, diabetes mellitus
type 1, Goodpasture's syndrome, Graves' disease, Guillain-Barré syndrome (GBS),
Hashimoto's disease, idiopathic thrombocytopenic purpura, lupus erythematosus,
pemphigus vulgaris, Sjégren's syndrome, temporal arthritis (also known as "giant cell
arthritis"), autoimmune hemolytic anemia, bullous pemphigoid, vasculitis, celiac
disease, endometriosis, hidradenitis suppurativa, interstitial cystitis, morphea,
scleroderma, narcolepsy, neuromyotonia, vitiligo and autoimmune inner ear disease or

for suppressing a detrimental alloresponse to an organ transplant.

3a



BRIEF DESCRIPTION OF THE DRAWINGS

Figure1 shows binding to CD80 by various proteins, including
abatacept, a CTLA4-Ig(N2) (SEQ ID NO:11), and a multi-specific xceptor fusion
protein containing a CTLA4 ectodomain fused fo an IL10 (SEQ ID NO:9).

3b
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Figure 2 shows that CTLA4-Ig(N2) (SEQ ID NO:11) and a multi-
specific xceptor fusion protein containing a CTLA4 ectodomain fused to an IL10
(SEQ ID NO:9) can bind to soluble IL10Ra (siL10Ra).

Figs. 3 and 4 show that a multi-specific xceptor fusion protein
containing a CTLLA4 ectodomain fused to an IL10 (SEQ ID NO:9) can induce
STAT3 phosphorylation in PBMC.

Figure 5 shows that xceptors containing anti-CD86 binding
domains from 3D1 and humanized FUN1 monoclonal antibodies bind to CD86
on WIL2-S cells.

Figure 6 shows that an xceptor containing a CD86 binding domain
and .10 can simultaneously bind cell surface CD86 and and siL10Ra.

Figure 7 shows that various different versions of humanized
anti-CD86 FUN1 SMiPs can bind CD86.

Figure 8 shows that CTLA4::IL10 xceptor moiecules having
various linkers joining IL10 to the carboxy-terminus (BD2) of the xceptor can
bind IL10R1-lg. A-SEQ ID NO:9 ; ¢-SEQ ID NO: 171 ; «-SEQ ID NO:302 ;
A-SEQ ID NO:173.

Figure 9 shows that CTLA4::IL10 xceptor molecules having
shorter linkers joining 1L10 fo the carboxy-terminus (BD2) of the xceptor can
bind IL10R1-Ig. A-SEQ ID NO:171; ¢-SEQ ID NO:175 ; «-SEQ ID NO:177 ;

4 -SEQ ID NO:179,

Figure 10 shows that several xceptor proteins bind to CD80.

Figure 11 shows that severai xceptor proteins bind to CD86.

Figure 12 shows that several xceptor proteins bind to siL10Ra.

Figure 13 shows that several xceptor proteins can simultaneously
bind to CD80 and sIL10Ra. '

Figure 14 shows that several xceptor proteins are crossreactive
with mouse CD80.

Figure 15 shows that several xceptor proteins are crossreactive
with mouse CD86.

Figures 16 and 17 show that several xceptor proteins biock a
human T cell response in an MLR assay.

Figures 18 to 20 show that several xceptor proteins block a
mouse T cell response in an MLR assay.
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Figures 21 and 22 show that several xceptor proteins containing a
variant 110 (either IL10 with an 187 mutation or monolL10) or a variant CTLA4
block a human T cell response in an MLR assay.

Figure 23 shows that several xceptor proteins containing a variant
IL10 (either iL10 with an 187 mutation or monolL10) are less immunostimulatory
than mouse IL10 in an MC/9 cell proliferation assay.

Figure 24 shows that several xceptor proteins containing a variant
IL10 (either IL10 with an 187 mutation or monoil.10) are less immunostimulatory
than human 1L10 in an MC/9 cell profiferation assay.

DETAILED DESCRIPTION

The present disclosure makes possible the targeting of antigen
presenting cells (APCs) to alter activity. For example, T-cell activity can be
modulated by providing multi-specific xceptor fusion proteins that comprise a
first binding domain that preferentially binds a CD86, and a second binding
domain {a heterologous binding domain). In certain embodiments, a multi-
specific xceptor fusion protein comprises a first and second binding domain, a
first and second linker, and an intervening domain, wherein one end of the
intervening domain is fused via a linker to the first binding domain that is a
CD86 binding domain and the other end is fused via a linker to the second
binding domain that is an IL-10 agonist, an HLA-G agonist, an HGIF agonist, an
IL-35 agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist, a GITRL
antagonist or a CD40 antagonist.

in certain embodiments, the CD86 binding domain is a CTLA4
ectodomain, a CD28 ectodomain, or an immunogliobulin variable region binding
domain {such as a scFv) specific for CD86 {e.g., from monoclonal antibodies
3D1 or FUN1). In some embodiments, less than an entire ectodomain is used.
For example, domains within the CTLA4 ectodomain that bind CD86 and
preveni binding of CD86 to CD28 can be used. In further embodiments, the
1L10 agonist is IL10 or a functional region thereof. In further embodiments, the
HLA-G agonist is an HLA-G5, an HLA-G1, an HLA-G mutein, or a functional
region thereof; an ectodomain of an HLA-G5, an MLA-G1 or an HLA-G mutein;
or an immunoglobulin variable region binding domain (such as a scFv) specific
for ILT2, ILT4 or KIR2DLA4. In still further embodiments, the heterologous
binding domain is an HGF agonist, such as an HGF or a sub-domain thereof.
In another embodiment, the heterologous binding domain is an IL35 agonist,
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such as an immunoglobulin variable region binding domain {such as a scFv}
specific for IL35R or IL35, or a functional region thereof. In further
embodiments, the LIGHT antagonist is an immunoglobulin variable region
binding domain (such as a scFv) specific for LIGHT, or a HVEM ectodomain or
a functional region thereof. In further embodiments, the PD-1 agonist is an
immunoglobulin variable region binding domain (such as a scFv) specific for
PD-1, or a PD-1 ligand (e.g. PD-L1 or PD-L2) or a functional region thereof. In
further embodiments, the BTLA agonist is an immunoglobulin-like variable
region binding domain (such as a sckv) specific for BTLA, or a HVEM
ectodomain or a functional region thereof. In certain embodiments, the GITRL
antagonist is an immunoglobulin-like variable region binding domain (such as a
scFv) specific for GITRL, or a GITR ectodomain, soluble GITR, or a functional
region thereof. In certain embodiments, the CD40 antagonist is an
immunoglobulin-like variable region binding domain (such as a scFv) specific
for CD40.

Exemplary structures of such multi-specific fusion proteins,
referred fo herein as Xceptor molecules, include N-BD-ID-ED-C, N-ED-1D-BD-
C, N-BD1-ID-BD2-C, and N-ED-ID-ED-C, wherein N- and —C refer to the
amino- and carboxy terminus, respectively; BD is an immunoglobulin-like or
immunoglobulin variable region binding domain; ID is an infervening domain;
and ED is an extracellular or ectodomain, such as a receptor ligand binding
domain, ligand, C-type lectin domain, semaphorin or semaphorin-like domain,
or the like. In some constructs, the ID can comprise an immunogiobulin
constant region or sub-region disposed between the first and second binding
domains. In still further constructs, the BD and ED are each linked to the 1D via
the same or different linker (e.g., a linker comprising one to 50 amino acids),
such as an immunoglobulin hinge region (made up of, for example, the upper

‘and core regions) or functional variant thereof, or a lectin interdomain region or

functional variant thereof, or a cluster of differentiation (CD} molecule stalk
region or functional variant thereof.

Prior to setting forth this disclosure in more detail, it may be
helpful to an understanding thereof fo provide definitions of certain terms to be
used herein. Additional definitions are set forth throughout this disclosure.

In the present description, any concentration range, percentage
range, ratio range, or integer range is to be understood to include the value of
any integer within the recited range and, when appropriate, fractions thereof
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(such as one tenth and one hundredth of an integer), unless otherwise
indicated. Also, any number range recited herein relating to any physical
feature, such as polymer subunits, size or thickness, are to be understood to
include any integer within the recited range, unless otherwise indicated. As
used herein, "about" or "consisting essentiaily of" mean + 20% of the indicated
range, value, or structure, unless otherwise indicated. It should be understood
that the terms "2" and "an" as used herein refer to "one or more” of the
enumerated components. The use of the altemative (e.g., "or") should be
undersfood to mean either one, both, or any combination thereof of the
alternatives. As used herein, the terms "include” and "comprise” are used
synonymously. In addition, it should be understood that the individual
compounds, or groups of compounds, derived from the various combinations of
the structures and substituents described herein, are disclosed by the present
application to the same extent as if each compound or group of compounds
was set forth individually. Thus, selection of particular structures or particular
substituents is within the scope of the present disclosure.

A “binding domain” or "binding region” according to the present
disclosure may be, for example, any protein, polypeptide, oligopeptide, or
peptide that possesses the ability to specifically recognize and bind to a
biological molecuie (e.g., CD86) or a complex of more than one of the same or
different molecule or assembly or aggregate, whether stable or transient (e.g.
CD86/CD28 complex). Such biological molecules include proteins,
polypeptides, oligopeptides, peptides, amino acids, or derivatives thereof, lipids,
fatty acids, or derivatives thereof; carbohydrates, saccharides, or derivatives
thereof; nucleoctides, nucleosides, peptide nucleic acids, nucleic acid molecules,
or derivatives thereof; glycoproteins, glycopeptides, glycolipids, lipoproteins,
proteolipids, or derivatives thereof; other biological molecules that may be
present in, for example, a biological sample; or any combination thereof. A
binding region includes any naturally occurring, synthetic, semi-synthetic, or
recombinantly produced binding partner for a biological molecule or other target
of interest. A variety of assays are known for identifying binding domains of the
present disclosure that specifically bind with a particular target, including FACS,
Western blot, ELISA, or Biacore analysis.

Binding domains and fusion proteins thereof of this disclosure can
be capable of binding to a desired degree, including “specifically or selectively
binding” a target while not significantly binding other components present in a
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test sample, if they bind a target molecule with an affinity or K, {i.e., an
equilibrium association constant of a particular binding interaction with units of
1/M) of, for example, greater than or equal to about 10° M, 108 M*, 10" M7,
108 M7, 108 M7, 10" M 10T Mt 10 MY or 10" ML “High affinity” binding
domains refers to those binding domains with a K, of at least 10" M™, at least
10 M, at least 10° M™, at least 10" M, at least 10" M, at least 10'2 M, at
least 10" M, or greater. Alternatively, affinity may be defined as an
equilibrium dissociation constant (Ky) of a particular binding interaction with
units of M (e.g., 10° M to 107 M). Affinities of binding domain polypeptides
and fusion proteins according to the present disciosure can be readily

‘determined using conventional techniques (see, e.g., Scaichard et al. (1949)

Ann. N.Y. Acad. Sci. 51:660,; and U.S. Patent Nos. 5,283,173; 5,468,614, or the
equivalent).

Binding domains of this disclosure can be generated as described
herein or by a variety of methods known in the art {see, e.g., US Patent Nos.
6,291,161; 6,291,158). Sources include antibody gene sequences from various
species {which can be formatted as antibodies, sFvs, scFvs or Fabs, such as in
a phage library), including human, camelid (from camels, dromedaries, or
lamas; Hamers-Casterman et al. (1993) Nature, 363:446 and Nguyen ef al.
(1998) J. Mol. Biol,, 275:413), shark (Roux et al. {1998) Proc. Nat'l. Acad. Sci.
(USA) 95:11804), fish (Nguyen et al. (2002) Immunogenetics, 54:39), rodent,
avian, ovine, sequences that encode random peptide libraries or sequences
that encode an engineered diversity of amino acids in loop regions of
altermmative non-antibody scaffolds, such as fibrinogen domains (see, e.g.,
Weisel ef al. (1985) Science 230:1388), Kunitz domains (see, e.g., US Patent
No. 6,423,498}, lipocalin domains (see, e.g., WO 2006/095164), V-like domains
(see, e.q., US Palent Application Publication No. 2007/0065431), C-type lectin
domains (Zelensky and Gready (2005) FEBS J. 272:6179), mAb” or Fcab™
(see, e.q., PCT Patent Application Publication Nos. WO 2007/098934; WO
2006/072620), or the like. Additionally, traditional strategies for hybridoma
development using, for example, a synthetic single chain CD86 as an
immunogen in convenient systems (e.g., mice, HuMAb mouse®, TC mouse™,
KM-mouse®, flamas, chicken, rats, hamsters, rabbits, efc.) can be used o
develop binding demains of this disclosure.

Terms understood by those in the art as referring to antibody
technology are each given the meaning acquired in the art, unless expressly
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defined herein. For exampie, the terms “V” and “Vy" refer to the variable
binding region derived from an antibody light and heavy chain, respectively.
The variable binding regions are made up of discrete, well-defined sub-regions
known as “complementarity determining regions” (CDRs) and “framework
regions” (FRs). The terms "C.” and "Cy" refer to an "immunoglobuiin constant
region,” i.e., a constant region derived from an antibody light or heavy chain,
respectively, with the latter region understood to be further divisible into Cuy,
Chz, Cha and Cpy constant region domains, depending on the antibody isotype
(IgA, gD, IgE, IgG, IgM) from which the region was derived. A portion of the
constant region domains makes up the Fc region (the "fragment crystallizable"
region), which coniains domains responsible for the effector functions of an
immunogiobulin, such as ADCC (antibody-dependent cell-mediated
cytotoxicity), CDC (complement-dependent cytotoxicity) and complement
fixation, binding to Fc receptors, greater half-life in vivo relative to a polypeptide
lacking an Fc region, protein A binding, and perhaps even placental transfer
(see Capon et al. (1989) Nature, 337:525). Further, a polypeptide containing
an F¢ region aillows for dimerization or muitimerization of the polypeptide. A
“hinge region,” also referred to herein as a “linker,” is an amino acid sequence
interposed between and connecting the variable binding and constant regions
of a single chain of an antibody, which is known in the art as providing flexibility
in the form of a hinge to antibodies or antibody-like molecules.

The domain structure of immunoglobulins is amenable to
engineering, in that the antigen binding domains and the domains conferring
effector functions may be exchanged between immunoglobulin classes and
subclasses. Immunoglobulin structure and function are reviewed, for example,
in Harlow et al., Eds., Antibodies: A Laboratory Manual, Chapter 14 (Cold
Spring Harbor Laboratory, Cold Spring Harbor, 1988). An extensive
introduction as well as detailed information about all aspects of recombinant
antibody technology can be found in the textbook Recombinant Antibodies
(John Wiley & Sons, NY, 1999). A comprehensive collection of detailed
antibody engineering lab Protocols can be found in R. Kontermann and S.
Dabel, Eds., The Antibody Engineering Lab Manual (Springer Verlag,
Heidelberg/New York, 2000). Further related protocols are also available in
Current Protocols in Immunology (August 2009) published by John Wiley &
Sons, Inc., Boston, MA.
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"Derivative” as used herein refers to a chemically or biologically
modified version of a compound that is structurally similar to a parent
compound and (actually or theoretically) derivable from that parent compound.
Generally, a "derivative” differs from an "analogue” in that a parent compound
may be the starting material {o generate a "derivative,” whereas the parent
compound may not necessarily be used as the starting material to generate an
"analogue." An analogue may have different chemical or physical properties of
the parent compound. For example, a derivative may be more hydrophilic or it
may have altered reactivity (e.g., a CDR having an amino acid change that
alters its affinity for a farget) as compared to the parent compound.

The term “biological sample” includes a blood sample, biopsy
specimen, tissue explant, organ culture, biclogical fluid (e.g., serum, urine,
CSF) or any other tissue or cell or other preparation from a subject or a
biological source. A subject or biological source may, for example, be a human
or nor-human animal, a primary cell culture or culture adapted cell line
including genetically engineered cell lines that may contain chromosomally
integrated or episomal recombinant nucleic acid sequences, somatic cell hybrid
cell lines, immortalized or immortalizable cell lines, differentiated or
differentiatable cell lines, transformed celi lines, or the like. In further
embodiments of this disclosure, a subject or biological source may be
suspected of having or being at risk for having a disease, disorder or condition,
including a malignant disease, disorder or condition or a B cell disorder. in
certain embodiments, a subject or biological source may be suspected of
having or being at risk for having a hyperproliferative, inflammatory, or
autoimmune disease, and in certain other embodiments of this disclosure the
subject or biological source may be known {o be free of a risk or presence of
such disease, disorder, or condition.

CD86 Binding Domains

As set forth herein, CD86 comprises a type | membrane protein
that is a member of the immunoglobulin superfamily. CD86 is expressed by
antigen-presenting cells, and is the ligand for the two T-cell proteins CD28 and
CTLA4. Binding of CD28 with CD28 is a costimulatory signal for activation of
the T-cell, while binding of CD28 with CTLA4 downregulates T-cell activation
and reduces the immune response. Allernative splicing results in two transcript

10
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variants encoding different isoforms (Genbank Accessions NP_787058.3 and
NP_008820.2).

A CD86 binding domain of this disclosure can block binding of
CD86 to CD28 and thereby downregulate T-cell activation. CD86 binding
domains contemplated include a CTLA4 extracellular domain, or sub-domain
thereof, a CD28 extraceliular domain or sub-domain, or a CD86-specific
antibody-derived binding domain (such as derived from the FUN1 monocional
antibody (see e.g., J Pathol. 1993 Mar;169(3):309-15); or derived from the 3D1
anti-CD86 monoclonal antibody.

In some embodiments, a CD86 binding domain is an extracellutar
domain (“ectodomain”) of a human CTLA4 (Genbank Accession NP_005205),
such as the mature polypeptide sequence of SEQ ID NO: 1 (signa! peptide:
amino acids 1-37). The amino acid sequence of the CTLA4 ectodomain without
the signal peptide is provided in SEQ 1D NO: 410Q. Applicants note that certain
studies have indicated that the mature polypeptide of the CTLA4 ectodomain
begins at the methionine at position 38 of SEQ ID NO: 1, other studies have
indicated that the mature polypeptide begins at the alanine at position 37. In
further embodiments, a CD86 binding domain is an ectodomain of CTLA4 that
has been mutated in order to have a higher avidity for CD86 than wildtype, or
non-mutated, CTLA4 as disclosed, for example, in US Patent Publication No.
US 2003/0035816. In certain embodiments, the mutated CTLA4 ectodomain
comprises an alanine or tyrosine at amino acid position 29, and/or a glutamic
acid, asparagine, aspartic acid, giutamine, isoleucine, leucine or threonine at
position 104 of SEQ ID NC:410. The aminc acid sequence for the A29Y L104E
CTLA 4 ectodomain variant is provided in SEQ 1D NO:411. In certain
embodiments, a CD86 binding domain is a CTLA-4 variable-like domain, such
as the sequence provided in SEQ 1D NO:3, or a CDR of 2 CTLA-4 variable-like
domain, such as SEQ ID NO: 4 (CDR1), SEQ ID NO:5, (CDR2) or SEQ ID
NO:6 (CDR3). Such CDRs are described, for exampile, in US Patent.
7,405,288. In alternative embodiments, a CD86 binding domain is an
extracellular domain (“ectodomain”) of a CD28 (Genbank Accession
NP_006130.1), such as the sequence provided in SEQ ID NO:2. Amino acids
1-18 of SEQ 1D NO:2 are the signal peptide. The amino acid sequence of the
ectodomain of CD28 without the signal peptide is provided in SEQ 1D NO:412.

in yet further embodiments, a CD86 binding domain comprises a
single chain immunoglobulin-like domain, such as a scFv, that is specific for

11
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CD86. In certain embodiments, the CD86 binding domain contains the light
and heavy variable binding domains from monocional antibody FUN1 or 3D1.
The sequences for the heavy chain, light chain, scFv linker, and CDRs from the
FUN1 and 3D1 anti-CD86 monoclonal antibodies are set forth in SEQ
NOS:305-313 and 318-326, respeciively, which can be used in the xceptor
molecules of the instant disclosure.

In one aspect, a CD86 binding domain or fusicn protein thereof of
this disclosure is specific for CD86 and has an affinity with a dissociation
constant {Kq) of about 107° M to less than about 10 M. In certain preferred
embodiments, the CD86 binding domain or fusion protein thereof binds CD86
with an affinity of about 0.3 uM.

in an Hlustrative example, CD86 binding domains of this
disclosure can be identified using a Fab phage library of fragments (see, e.g.,
Hoet et al. (2005) Nature Biotechnol. 23:344) by screening for binding to a
synthetic or recombinant CD86 (using an amino acid sequence or fragment
thereof as set forth in GenBank Accession No. NP_787058.3 or NP_008820.2).
in certain embodiments, a CD86 molecule used to generate a CD86 binding
domain can further comprise an intervening domain or a dimerization domain,
as described herein, such as an immunoglebulin Fc domain or fragment
thereof.

In some embodiments, CDE86 binding domains of this disclosure
comprise Vy and Vi domains as described herein (e.g., FUN1, 3D1, or
humanized derivatives thereof). Other exemplary Vi and V| domains include
those described in US Patent 6,827,934, in certain embodiments, the Vi and
V|, domains are human. In further embodiments, there are provided CD86
binding domains of this disclosure that have a sequence that is at least 90%, at
least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99%, at least 99.5%, or at least 100%
identical to the amino acid sequence of one or more light chain variable regions
(V.) or to one or more heavy chain variable kegions {Vh), or both, of SEQ
NOS:305 and 306, SEQ NOS:318 and 319, or those disclosed in US Patent
6,827,934 (incorporated herein by reference), wherein each CDR can have
zero, one, two,or three amino acid changes (i.e., most changes are in the
framework region(s)).

The terms "identical" or “percent identity,” in the context of two or
more polypeptide or nucleic acid molecule sequences, means two or more
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sequences or subsequences that are the same or have a specified percentage
of amino acid residues or nucleotides that are the same over a specified region
(e.g., 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or 100% identity), when compared and aligned for
maximum correspondence over a comparison window, or designated region, as
measured using methods known in the art, such as a sequence comparison
algorithm, by manual alignment, or by visual inspection. For example, preferred
aigorithms suitable for determining percent sequence identity and sequence
similarity are the BLAST and BLAST 2.0 algorithms, which are described in
Altschul ef al. (1977) Nucleic Acids Res. 25:3389 and Altschul ef al. (1990) J.
Mol. Biol. 215:403, respectively.

in any of these or other embodiments described herein where V.
and Vn domains may be desired, the V| and Vy domains may be arranged in
either orientation and may be separated by up to about a 30 aminoc acid linker
as disclosed herein or any amino acid sequence capable of providing a spacer
function compatible with interaction of the two sub-binding domains. In certain
embodiments, a linker joining the Vy and V| domains comprises an amino acid
sequence as set forth in any one or more of SEQ ID NOS: 43-166, 244, 307,
320, 355-379 and 383-398, such as Linker 46 {(SEQ ID NO:88), Linker 130
(SEQ 1D NO:163), Linker 131 (SEQ ID NO:164), Linker 115 (SEQ 1D NO:148),
or the linker provided in SEQ 1D NO:244. Multi-specific binding domains will
have at least two specific sub-binding domains, by analogy to camelid antibody
organization, or at least four specific sub-binding domains, by analogy to the
more conventional mammalian antibody organization of paired Vy and V|
chains.

CDRs are defined in various ways in the art, including the Kabat,
Chothia, AbM, and contact definitions. The Kabat definition is based on
sequence varfability and is the most commonly used definition to predict CDR
regions (Johnson et af. (2000) Nucleic Acids Res. 28:214). The Chothia
definition is based on the location of the structural loop regions (Chothia et al.
(1986) J. Mol. Biol. 196:901; Chothia et al. (1989) Nature 342:877). The AbM
definition, a compromise between the Kabat and Chothia definitions, is an
integral suite of programs for antibody structure modeling produced by the
Oxford Molecular Group {(Martin ef al. (1889) Proc. Nat'l. Acad. Sci. (USA)
86:0268; Rees ef al., ABMTM, a computer program for modeling variable
regions of antibodies, Oxford, UK; Oxford Molecular, Ltd.). An additional
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definition, known as the contact definition, has been recently introduced (see
MacCallum ef al. (1996) J. Mol. Biol. 5:732), which is based on analysis of
available complex crystal structures.

By convention, the CDR domains in the heavy chain are referred
to as H1, H2, and H3, which are numbered sequentially in order moving from
the amino terminus to the carboxy terminus. The CDR-H1 is about tento 12
residues in length and starts four residues after a Cys according to the Chothia
and AbM definitions, or five residues later according to the Kabat definition.
The H1 can be followed by a Trp, Trp-Val, Trp-lle, or Trp-Ala. The length of H1
is approximately ten to 12 residues according to the AbM definition, while the
Chothia definition excludes the last four residues. The CDR-H2 starts 15
residues after the end of H1 according to the Kabat and AbM definitions, which
is generally preceded by sequence Leu-Glu-Trp-lle-Gly (but a number of
variations are known) and is generally followed by sequence Lys/Arg-
Leu/lle/Val/Phe/Thr/Ala-Thr/Ser/lle/Ala. According to the Kabat definition, the
length of H2 is about 16 to 19 residues, while the AbM definition predicts the
length to be nine to 12 residues. The CDR-H3 usually starts 33 residues after
the end of H2, is generally preceded by the amino acid sequence Cys-Ala-Arg
and followed by the amino acid Gly, and has a iength that ranges from three to
about 25 residues.

By convention, CDR regions in the light chain are referred to as
L1, L2, and L3, which are numbered sequentially in order moving from the
amino terminus to the carboxy terminus. The CDR-L1 (approximately ten to 17
residues in length) generally starts at about residue 24 and generally follows a
Cys. The residue after the CDR-L1 is always Trp, which begins one of the
following sequences: Trp-Tyr-Gin, Trp-Leu-Gin, Trp-Phe-Gin, or Trp-Tyr-Leu.
The CDR-L2 (about seven residues in length) starts about 16 residues afier the
end of L1 and will generally follow residues lle-Tyr, Val-Tyr, lle-Lys, or lle-FPhe.
The CDR-L3 usually starts 33 residues after the end of L2 and generally follows
a Cys, which is generally followed by the sequence Phe-Gly-XXX-Gly and has a
length of about seven to 11 residues.

Thus, a binding domain of this disclosure can comprise a single
CDR from a variable region of an anti-CD86 antibody, or it can comprise
multiple CDRs that can be the same or different. In certain embodiments,
binding domains of this disclosure comprise Vi and V. domains specific for a
CD86 comprising framework regions and CDR1, CDR2 and CDR3 regions,
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wherein (a) the V\,, domain comprises an amino acid sequence of a heavy chain
CDR3; or (b} the V, domain comprises an amino acid sequence of a light chain
CDR3; or (¢} the binding domain comprises a Vi amino acid sequence of (a)
and a V| amino acid sequence of (b); or the binding domain comprises a Vy
amino acid sequence of (a) and a V| amino acid sequence of (b) and wherein
the Vy and V_ are found in the same reference sequence. In further
embodiments, binding domains of this disclosure comprise Vy and V_ domains
specific for an CD86 comprising framework regions and CDR1, CDR2 and
CDR3 regions, wherein (a) the Vy domain comprises an amino acid sequence
of a heavy chain CDR1, CDR2, and CDR3; or (b) the V_ domain comprises an
amino acid sequence of a light chain CDR1, CDR2, and CDR3; or (c) the
binding domain comprises a Vy amino acid sequence of (a) and a Vi amino
acid sequence of (b); or the binding domain comprises a V, amino acid
sequence of (a) and a V| amino acid sequence of (b), wherein the Vy and V|,
amino acid sequences are from the same reference sequence.

In any of the embodiments described herein comprising specific
CDRs, a binding domain can comprise (i) a Vi domain having an amino acid
sequence that is at least 80%, 85%, 80%, 81%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% identical to the amino acid sequence of a Vy domain; or (i) a
V. domain having an amino acid sequence that is at least 80%, 85%, 90%,
01%, 92%, 93%, 84%, 95%, 96%, 97%, 98%, or 99% identical to the amino
acid sequence of a Vi domain; or (i} both a Vi domain of (i} and a V| domain
of (ii); or both a Vn domain of (i) and a V| domain of (ii) wherein the Vy and V|,
are from the same reference sequence, wherein each CDR has up to three
amino acid changes {i.e., many of the changes are in the framework region(s)).

A CD86 binding domain in xceptor fusion proteins of this
disciesure may be an immunogliobulin-like domain, such as an immunoglobulin
scaffold. Immunoglobulin scaffolds contemplated by this disclosure include a
scFv, a domain antibody, or a heavy chain-only antibody. In a scFv, this
disciosure contemplates the heavy and light chain variable regions are icined
by any iinker peptide described herein or known in the art to be compatible with
joining domains or regions in a binding molecuie. Exemplary linkers are linkers
based on the Gly:Ser linker motif, such as (GlysSer),, where n=1-5. If a binding
domain of a fusion protein of this disclosure is based on a non-human
immunogiobulin or inciudes non-human CDRs, the binding domain may be
“humanized” according to methods known in the art.
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Alternatively, a CD86 binding domain of fusion proteins of this
disclosure may be a scaffold other than an immunoglobulin scaffold. Other
scaffolds contemplated by this disclosure present the CD86-specific CDR(s) in
a functional conformation. Other scaffolds contemplated include, but are not
limited an A domain molecule, a fibronectin Hll domain, an anticalin, an an‘kyrin-
repeat engineered binding molecule, an adnectin, a Kunitz domain or a protein
AZ domain affibody.

L1

As noted above, in cerfain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is an 1L10
agonist (i.e., can increase IL10 signaling). In some embodiments, the IL10
agonist binding domain is an IL10 or a IL10Fc, or a functional sub-domain
thereof. In other embodiments, the 1.10 agonist binding domain is a single
chain binding protein, such as an scFv, that specifically binds to IL10R1 or
IL10R2. In some embaodiments, the IL10 agonist binding domain is an IL10
containing a point mutation at position 87 of SEQ 1D NO:7, such as from "I” to
“A" or "S" (referred to herein as 187A or 1875, respectively). The 187 variant
iL10 molecules are known to be less immuno-stimulatory compared to wildtype
.10 (Ding et al., J. Exp. Med. 191:213, 2000). Additionally, IL10 normally
forms a homodimer with the aminc terminal domain of each monomer molecule
binding 1o the carboxy terminal domain of the other monomer). In one
embodiment, the 11.10 agonist binding domain is an .10 molecule having a
short linker {(gggsgg SEQ D NO:379) that separates the two subdomains of the
molecule {amino and carboxy end domains) so that these subdomains can form
an inframolecular dimer was also examined. These are referred {o herein as
monoll.10 molecules.

tL10 (Genbank Accession no. NP_000563.1; SEQ ID NO:7) is &
member of a cyfokine superfamily that share an alpha-helical structure. Amino
acids 1-18 of SEQ ID NO:7 are the signal peptide of the precursor IL10 protein.
The amino acid sequence of the mature IL10 protein is provided in SEQ D
NO:418. Although no empirical evidence exists, it has been suggested that all
the family members possess six alpha-helices (Fickenscher, H. et af., (2002)
Trends Immunol. 23: 89). 1L10 has four cysteines, only one of which is
conserved among family members. Since 1L10 demonstrates a V-shaped fold
that contribuies to its dimerization, it appears that disulfide bonds are not critical
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to this structure. Amino acid identity of family members to {L10 ranges from
20% (1L-19} to 28% (IL-20) (Dumouter et al., (2002) Eur. Cytokine Netw. 13:5).

IL10 was first described as a Th2 cytokine in mice that inhibited
IFN-a and GM-CSF cytokine production by Th1 cells (Moore ef al., 2001, Annu.
Rev. Immunol. 19:683; Fiorentino et al., (1889} J. Exp. Med. 170: 2081).
Human 110 is 178 amino acids in length with an 18 amino acid signal
sequence and a 160 amino acid mature segment. lts molecular weight is
approximately 18 kDa (monomer). Human 1L10 contains no potential N-linked
glycosylation site and is not glycosylated (Dumouter et al., {2002) Eur. Cytokine
Netw. 13:5; Vieira et al., {(1991) Proc. Natl. Acad. Sci. USA 88:1172), it
contains four cysteine residues that form two intrachain disulfide bonds.
Helices A -—-> D of one monomer noncovalently interact with helices £ and F of
a second monomer, forming a noncovalent V-shaped homodimer. Functional
areas have been mapped on the IL10 molecule. In the N-terminus, pre-helix A
residues #1-9 are invoived in mast cell proliferation, while in the C-terminus,
helix F residues #152-160 mediate leukocyte secretion and chemotaxis.

Celis known fo express [L10 include CD8+ T celis, microglia,
CD14+ (but not CD16+) monocytes, Th2 CD4+ cells (mice), keratinocytes,
hepatic stellate cells, Th1 and Th2 CD4+ T ceils (human), melanoma celis,
activated macrophages, NK cells, dendritic cells, B cells (CD5+ and CD19+)
and eosinophils. On T celis, the initial observation of IL10 inhibition of IFN-
gamma production is now suggested to be an indirect effect mediated by
accessory cells. Additional effects on T cells, however, include: IL10 induced
CD8+ T cell chemotaxis, an inhibition of CD4+ T cell chemotaxis towards {L-8,
suppression of IL-2 production following activation, an inhibition of T cell
apoptosis via Bel-2 up-regulation, and an interruption of T cell proliferation
following low antigen exposure accompanied by CD28 costimulation (Akdis et
al., (2001) Immunology 103:131).

On B cells, 110 has a number of related, yet distinct functions. in
conjunction with TNF-B and CD40L, 1L10 induces IgA production in naive
(lgD+}) B cells. It is believed that TGF-B/CD40L promotes class switching while
IL10 initiates differentiation and growth. When TGF-f is not present, IL10
cooperates with CD40L in inducing IgG1 and IgG3 {(human), and thus may be a
direct switch factor for IgG subtypes. interestingly, IL10 has divergent effecis
on IL-4 induced IgE secretion. If IL10 is present at the time of IL-4 induced
class switching, it reverses the effect; if it is present after IgE commitment, it
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augments IgE secretion. Finally, CD27/CD70 interaction in the presence of
IL10 promotes plasma cell formation from memory B cells (Agematsu et al.,
(1998) Blood 91: 173).

Mast celis and NK cells are also impacted by IL10. On mast cells,
[{L10 induces histamine release while blocking GM-CSF and TNF-a release.
This effect may be autocrine as I1L10 is known fo be released by mast cells in
rat. As evidence of its pleiotrophic nature, IL.10 has the opposite effects on NK
cells. Rather than blocking TNF-a and GM-CSF production, 110 actually
promotes this function on NK cells. In addition, it potentiates IL.-2 induced NK
cell proliferation and facilitates IFN-y secretion in NK cells primed by 1L-18. In
concert with both IL-12 and/or 1L-18, IL10 potentiates NK cell cytotoxicity (Cai et
al., 1999, Eur. J. Immunol. 29: 2658).

IL.10 has a pronounced anti-inflammatory impact on neutrophils.
it inhibits the secretion of the chemokines MIP-1a, MIP-1 and 1L.-8, and blocks
production of the proinflammatory mediators 1L-1B and TNF-a. In addition, it
decreases the ability of neutrophils to produce superoxide, and as a result
interferes with PMN-mediated antibody-dependent cellular cylotoxicity. It also
blocks IL-8 and fMLP-induced chemotaxis, possibly via CXCR1 (Vicioso et al.,
(1998) Eur. Cytokine Netw. 9:247).

On dendritic cells (DCs), IL10 generally exhibits
immunosuppressive effects. It would appear to promote CD14+ macrophage
differentiation at the expense of DCs. IL10 seems {o decrease the ability of
DCs to stimulate T celis, particularly for Th1 type cells. Relative to MHC-11
expression, it can be down-reguiated, unchanged, or up-regulated (Sharma et
al., {1999) J. Immunol. 163:5020}. With respect to CD80 and CD86, 1L10 will
either up-regulate or down-regulate its expression. B7-2/CD86 plays a key role
in T cell activation. For this molecule, 110 is invoived in both up-regulation and
down-regulation. Perhaps the most significant modulation, however, occurs
with CD40 (IL10 seems to reduce its expression). At the regional level, IL10
may block immunostimulation by inhibiting Langerhans cell migration in
response to proinflammatory cytokines. Alternatively, 110 blocks an
inflammation-induced DC maturation step that normally involves CCR1, CCR2
and CCR5 down-regulation and CCR7Y up-regulation. This blockage, with
retention of CCR1, CCR2 and CCR5, resuits in a failure of DCs to migrate to
regional nodes. The result is an immobile DC that wili not stimulate T cells but
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will bind (and clear) proinflammatory chemokines without responding to them
(D-Amico et al., (2000) Nat. Immunol. 1:387).

On monocytes, IL10 has a number of documented effects. For
example, 1L10 seems {0 clearly reduce cell surface MHC-l expression. Ht aiso
inhibits IL-12 production following stimulation. While it promotes a monocyte fo
macrophage transition in conjunction with M-CSF, the phenotype of the
macrophage is not clear (i.e. CD16+/cytotoxic vs. CD16-). 1L10 also reduces
monocyte GM-CSF secretion and {IL-8 production, while promoting IL-1ra
release (Gesser et al., (1997) Proc. Natl. Acad. Sci. USA 94:14620).
Hyaluronectin, a connective tissue component, is now known to be secreted by
monocytes in response to IL10. This may have some importance in cell
migration, particutarly tumor cell metastases, where hyaluronectin is known fo
interrupt cell migration through extraceliular space (Gesser et al., (1997) Proc.
Natl. Acad. Sci. USA 94:14620).

Fusion proteins of IL10 with either murine or macaque Fc regions
{referred 1o as IL10Fc) have been shown to inhibit macrophage function and
prolong pancreatic islet xenograft survival (Feng et al. (1999) Transplantation
68:1775; Asiedu et al. (2007) Cytokine 40:183), as well as reduce septic shock
in a murine model (Zheng et al. (1995) J. Immunol. 154:5590).

Human IL10R1 is a 90-110 kDa, single-pass type |
transmembrane glycoprotein that is expressed on a limited number of cell types
(Liu et al., 1294, J. Immunol. 152: 1821). Weak expression being seen in
pancreas, skeletal muscle, brain, heart, and kidney. Placenta, lung, and liver
showed intermediate levels. Monocytes, B-cells, large granular lymphocytes,
and T-cells express high levels (Liu et al,, 1994, J. Immunol. 152: 1821). The
expressed protein is a 578 amino acid protein that contains a 21 amino acid
signal peptide, a 215 amino acid extracellular region, a 25 amino acid
fransmembrane segment, and a 317 amino acid cyioplasmic domain. There
are two FNIi motifs within the extracellular region and a STAT3 docking site
plus a JAK1 association region within the cytoplasmic domain (Kotenko et al.,
2000 Oncogene 19: 2557; Kotenko et al.,, 1997, EMBO J. 16: 5894). 1L10R1
binds human IL.10 with a Kd of 200 pM.

In some embodiments, binding domains of this disclosure
comprise Vi and Vy domains specific for an IL10R1 or IL10R2 as described
herein. In certain embodiments, the V, and Vy domains are human. The V|
and Vy domains may be arranged in either orientation and may be separated by
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up to about a 30 amino acid linker as disclosed herein or any other amino acid
sequence capable of providing a spacer function compatible with interaction of
the two sub-binding domains. In certain embodiments, a linker joining the V.
and Vy domains comprises an amino acid sequence as set forth in SEQ ID
NOs:43-166, 244, 307, 320, 355-379 and 383-398, such as the linker provided
in SEQ 1D NO:244, Linker 46 (SEQ 1D NO:88), Linker 130 (SEQ 1D NO:163), or
Linker 131 (SEQ 1D NO:164). Multi-specific binding domains can have at least
two specific sub-binding domains, by analogy to camelid antibody organization,
or at least four specific sub-binding domains, by analogy to the more
conventional mammalian antibody organization of paired V. and Vu chains. In
further embodiments, binding domains specific for IL10R1 or IL10R2 of this
disclosure may comprise one or more complementarity determining region
("CDR"), or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-iL10R1 or
IL10R2 scFv or Fab fragment or from heavy or light chain variable regions
thereof. Thus, a binding domain of this disclosure can comprise a single CDR
from a variabie region of an anti- IL10R1 or IL10R2, or it can comprise multiple
CDRs that can be the same or different. In certain embodiments, binding
domains of this disclosure comprise Vi and Vy domains specific for an IL10R1
or IL10R2 comprising framework regions and CDR1, CDR2 and CDR3 regions.

HLA-G

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is an HLA-G
agonist (i.e., can increase HLA-G signaling). In some embodiments, the HLA-G
agonist binding domain is an HLA-G1 (SEQ ID NO: 14), an HLA-G5 (SEQ |1D
NO: 15) or an HLA-G mutein in which the cysteine at position of 147 of the
rmature protein has been mutated to an alternative amino acid, for example a
serine. Amino acids 1-24 and 1-23 of HLA-G1 and HLA-G5, respeciively,
represent the signal peptides. In other embodiments, the HLA-G agonist
domain is an ectodomain of HLA-G1 or HLA-G5, either with or without a p-2
microgiobulin attached to the N-terminus by a flexible linker. Examples of such
linkers include those provided in SEQ 1D NOs:43-166, 244, 307, 320, 355-379
and 383-398 and described below. The preparation of soluble HLA-G1 is
described in US Patent Publication no. US 2004/0044182.
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In yet other embodiments, the HLA-G agonist binding domain is
an immunoglobulin variable binding domain, or a derivative thereof {(e.g., an

" antibody, Fab, scFv, or the like) that specifically binds to ILT2, ILT4 or

KIRZDL4. Antibodies that are specific for ILT2, ILT4 or KIR2DL4 include, for
example, those described in US Patent Publication no. US 2003/0232051.

Human leukocyte antigen G (HLA-G) is a nonclassical major
histocompatability complex (MHC) class | molecule that is a heterodimer
consisting of a heavy chain and a light chain (beta-2 microglobuiin), with the
heavy chain being anchored in the membrane. HLA-G functions as an
immunomodulatory molecuie that protects fetal tissues from the maternal
immune system. While constitutive expression of HLA-G is limited to fetal
tissues, adult thymic medulla, cornea, pancreatic islets and erythroid and
endothelial cell precursors, its expression can be induced in cancers,
transplantation, multiple sclerosis, inflammatory diseases and viral infections.
The HLA-G primary transcript generates seven alternative mRNAs that encode
the membrane-bound protein isoforms HLA-G1, -G2, -G3 and -G4, and the
solubie protein isoforms HLA-G5, HLA-G6 and HLA-G7, with HLA-G5 being the
soluble form of the cell surface-bound HLA-G1 protein.

While HLA-G does not seem to have significant immune
stimulatory functions, it has been shown to bind to inhibitory receptors, namely
ILT2, ILT4, KIR2DL4 and CD8, and thereby interact with B-celis, T-cells, NK
cells and antigen-preseniing cells. Dimeric forms of HLA-G have an affinity for
ILT2 that is several orders of magnitude greater than the affinity for ILT4,
KIR2DL4 or CD8. HLA-G1 has been shown to inhibit the cytolytic function of
uterine and peripheral blood NK cells, the antigen-specific cytolytic function of
cytotoxic T iymphocytes, the alloproliferative response of CD4+ T-cells, the
proliferation of T-cells and peripheral blood NK cells, and the maturation and
function of dendritic cells (see, for example, Wiend! et al. (2003) Blcod,
126:176-185). It has been suggested that HLA-G may be useful in reducing
inflammatory responses in the CNS associated with multiple sclerosis (Wiendl
et al. (2005) Blood, 128:2689-2704), and as a therapeutic agent in promoting
tolerance to grafts in transplantations (Caroselia et al. (2008) Biood 111:4862-
4870).

in some embodiments, binding domains of this disclosure
comprise Vy and Vy domains specific for a ILT2, ILT4 or KIR2DL4 as described
herein. In certain embodiments, the V| and V domains are human. The V|
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and Vy domains may be arranged in either orientation and may be separated by
up to about a 30 amino acid linker as disclosed herein or any other amino acid
sequence capable of providing a spacer function compatible with interaction of
the two sub-binding domains. In certain embodiments, a linker joining the V.
and V4, domains comprises an amino acid sequence as set forth in any one or
more of SEQ ID NOs:43-166, 244, 307, 320, 355-379 and 383-398, such as
Linker 115 (SEQ 1D NO:148), the linker provided in SEQ ID NO:244, Linker 46
(SEQ 1D NO:88), Linker 130 (SEQ ID NO:;163), or Linker 131 (SEQ ID NQO:164).
Muiti-specific binding domains can have at least two specific sub-binding
domains, by analogy fo camelid antibody organization, or at least four specific
sub-binding domains, by analogy to the more conventional mammalian
antibody organization of paired V| and Vg chains.

in further embodiments, binding domains specific for ILT2, iLT4 or
KIR2DL4 of this disclosure may comprise one or more complementarity
determining region ("CDR"), or muiltiple copies of one or more such CDRs,
which have been obiained, derived, or designed from variable regions of an
anti- ILT2, -ILT4 or -KIR2DL4 sclv or Fab fragment or from heavy or light chain
variable regions thereof. Thus, a binding domain of this disclosure can
comprise a single COR from a variable region of an anti- ILT2, -1LT4 or -
KIR2DL4, or it can comprise multiple CDRs that can be the same or different.

HGF

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is an HGF
agonist (/.e., can increase HGF signaling). In some embodiments, the HGF
agonist binding domain is an HGF or a functional sub-domain thereof.

Hepatocyte growth factor (HGF) regulates cell growth, cell
motility, and morphogenesis by activating a tyrosine kinase signaling cascade
after binding to the proto-oncogenic c-Met receptor. HGF influences a number
of cell types and reguiates various biclogical activities including cytokine
production, cell migration, proliferation and survival. HGF is secreted as a
single inactive polypeplide and is cleaved by serine proteases into a 69-kDa
alpha-chain and 34-kDa beta-chain. A disulfide bond between the alpha and
beta chains produces the active, heterodimeric molecuie. Alternative splicing of
the HGF gene gives rise to five different isoforms (isoforms 1-5; Genbank
Accessions nos. NP_000592.3, NP_001010931.1, NP_001010032.1,
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NP_001010933.1 and NP_001010934.1, respectively; SEQ ID NOs: 18-22;
amino acids 1-31 of each of these sequences is the signal peptide).

HGF is believed to be a key factor in the prevention and
attenuation of disease progression {lto et al. (2008) Int. Arch. Allergy Immunol.
146 Suppl 1:82-87). For example, HGF has been shown to be effective in
suppressing collagen-induced arthritis in mice (Okunishi et al. (2007} Jnl.
Immunol. 179:5504-5513), and to play a protective role in a mouse model of
allergic airway inflammation (Okunishi et al. (2005) Jnl. immunol. 175:4745-
4753; lto et al. Am. J. Respir. Cell. Mol. Biol. (2005) 32:268-280).

In some embodiments, binding domains of this disclosure
comprise VL and Vi domains specific for HGF as described herein. In certain
embodiments, the V_ and Vi domains are human. The V| and Vi domains may
be arranged in either orientation and may be separated by up to about a 30
amino acid linker as disclosed herein or any other amino acid seqguence
capable of providing a spacer function compatible with interaction of the two
sub-binding domains. In certain embodiments, a linker joining the V| and Vy
domains comprises an amino acid sequence as set forth in any one or more of
SEQ ID NOs:43-166, 244, 307, 320, 355-379 and 383-398, such as the linker
orovided in SEQ {D NO:244, Linker 46 (SEQ 1D NO:88), Linker 130 (SEQ ID
NQO:163), or Linker 131 (SEQ 1D NO:164). Multi-specific binding domains can
have at least two specific sub-binding domains, by analogy to camelid antibody
organization, or at least four specific sub-binding domains, by analogy to the
more conventional mammalian antibody organization of paired V. and Vy
chains. In further embodiments, binding domains specific for HGF of this
disclosure may comprise one or more complementarity determining region
("CDR"), or muitiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-HGF scFv or
Fab fragment or from heavy or light chain variable regions thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
region of an anti-HGF, or it can comprise multiple CDRs that can be the same
or different. In certain embodiments, binding domains of this disclosure
comprise Vi and Vy domains specific for an HGF comprising framework regions
and CDR1, CDR2 and CDR3 regions.
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L35

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is an L35
agonist (i.e., can increase 1L35 signaling). In some embodiments, the IL35
agonist binding domain is an IL35 (e.g. SEQ ID NO: 25 and 26) or a functional
sub-domain thereof. In certain embodiments, the IL35 agonist binding domain
is a single chain polypeptide comprising the sequences of SEQ 1D NO: 25 and
26, or functionai sub-domains thereof. Such single chain polypeptides may
include one or more linkers, including linkers as described herein. in other
embodiments, the IL35 agonist binding domain is a single chain
immunoglobulin varniable domain, such as a scFv, specific for [L35R that has
IL35 agonist activity.

IL-35 is a newly described cytokine of the 1L-12 cytokine
subfamily. The heterodimeric molecule is comprised of the 1L-12 p35 and the
IL-27 Ebi3 subunits. It has recently been shown to be a potent inducer of Treq
function and capable of altering a TH17 response in a mouse model of arthritis
{Niedbala et al. (2007) kur. J. immunol. 37:3021; Collison et al. (2007} Nature
450:566). Therefore, combining IL-35 agonism with CD86 inhibition is predicted
to increase the therapeutic benefit of CD28 inhibition alone.

Regulatory T-cells (TREGS) are a critical sub-population of CD4+
T cells that are important for maintaining self tolerance and preventing
autoimmunity, for limiting chronic inflammatory diseases, such as asthma and
inflammatory bowel disease, and for regulating homeostatic lymphocyte
expansion. L35 is an anti-inflammatory cytokine that has been shown to
suppress immune responses by stimulating expansion of regulatory T cells and
suppression of Th17 cell development (Collison et al. (2007) Nature 450:566-9).
[L35 is a heterodimer formed from Epstein-Barr virus-induced gene 3 (EBI3;
SEQ ID NO: 25; signal peptide: amino acids 1-20) and the p35subunit of [L12
(SEQ ID NO: 26; signal peptide: amino acids 1-56) (Devergne et al. {(1997)
Proc. Natl. Acad. Sci. USA 94:12041-12046; US Patent 5,830,451; US Patent
Pubtlication no. US 2007/0299026). It has been shown to have a therapeutic
effect equivalent to that of Enbrel™ in a murine collagen-induced arthritis model
(Niedbala et al. (2007) Eur. J. Immunol. 37:3021-3029), and has thus been
proposed as a therapeutic agent against clinical rheumatoid arthritis.

In some embodiments, binding domains of this disclosure
comprise V. and Vi domains specific for an IL35R as described herein. In
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certain embodiments, the V| and Vy domains are human. The V_ and Vi
domains may be arranged in elther orientation and may be separated by up to
about a 30 amino acid linker as disclosed herein or any other amino acid
sequence capable of providing a spacer function compatible with interaction of
the two sub-binding domains. In certain embodiments, a linker joining the V.
and Vy domains comprises an amino acid sequence as set forth in any one or
more of SEQ ID NOs:43-166, 244, 307, 320, 355-379 and 383-398, such as the
linker provided in SEQ ID NO:244, Linker 46 (SEQ ID NO:88), Linker 130 (SEQ
1D NO:163), or Linker 131 (SEQ 1D NO:164). Multi-specific binding domains
can have at least two specific sub-binding domains, by analogy to camelid
antibody organization, or at least four specific sub-binding domains, by analogy
to the more conventional mammalian antibody organization of paired V| and Vy
chains. In further embodiments, binding domains specific for IL35R of this
disclosure may comptrise one or more complementarity determining region
("CDR"), or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-IL35R scFv or
-ab fragment or from heavy or light chain variable regions thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
region of an anti-IL35R, or it can comprise muttiple CDRs that can be the same
or different. In certain embodiments, binding domains of this disclosure
comprise V, and Vi domains specific for an IL-35R comprising framework
regions and CDR1, CDR2 and CDR3 regions.

LIGHT

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is a LIGHT
antagonist (i.e., can inhibit LIGHT signaling). In some embodiments, the LIGHT
antagonist binding domain is an HVEM ectodomain (also referred to as sHVEM,;
SEQ 1D NOG: 29; sighal peptide: amino acids 1-38) or a functional sub-domain
thereof. In other embodiments, the LIGHT antagonist binding domain is a
single chain immunoglobulin-like variable domain, such as a scFv, specific for
LIGHT. In certain embodiments, the LIGHT antagonist domain is a single chain
immunoglobulin-like variable domain comprising Vi and V, domains as
described in PCT Patent Publication no. WO 08/027338.

LIGHT is a member of the TNF superfamily that is expressed on
activated T lymphocytes, monocytes, granulocytes and immature dendritic
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cells. Two distinct isoforms of LIGHT have been reported (Genbank Accession
nos. NP_003798.2 and NP_742011.1). LIGHT has been shown fo regulate T
cell immune responses by signaling through the herpes virus entry mediator
(HVEM) and the lymphotoxin beta receptor (LTBR). Both HVEM and LTBR bind
LIGHT with high affinity, with expression of HVEM being detected in T cells, B
cells, natural killer cells and endothelial celis, and LTBR being expressed in
monocytes and stromal cells but not T cells and B cells. LIGHT has been
shown o be a co-stimulatory molecule for CD28-independent T cell activation
and to preferentiaily induce IFN-v and GM-CSF production. Blockade of LIGHT
by in vivo administration of LTBR-Ig fusion protein or anti-LIGHT antibodies
results in decreased T cell-mediated immune responses and ameliorates graft-
versus-host disease in a murine mode! (Tamada et al. (2000) Nat. Med. 6:283-
9). Constitutive expression of LIGHT leads to tissue destruction and
autoimmune-like disease syndromes (Granger & Rickert (2003) Cytokine
Growth Factor Rev. 14:289-96). '

In some embodiments, binding domains of this disciosure
comprise V| and Vy; domains specific for LIGHT as described herain. In certain
embodiments, the V| and Vy domains are human. The V| and Vi domains may
be arranged in either orientation and may be separated by up o about a 30
amino acid linker as disclosed herein or any other amino acid sequence
capable of providing a spacer function compatible with interaction of the two
sub-binding domains. In certain embodiments, a linker joining the V|, and V4
domains comprises an amino acid sequence as set forth in any one or more of
SEQ ID NOs:43-166, 244, 307, 320, 355-378 and 383-398, such as the linker
provided in SEQ 1D NO:244, Linker 46 (SEQ {D NO:88), Linker 130 (SEQ iD
NO:163), or Linker 131 (SEQ 1D NO:164). Multi-specific binding domains can
have at least two specific sub-binding domains, by analogy fo camelid antibody
organization, or at least four specific sub-binding domains, by analogy to the
more conventional mammalian antibody organization of paired V. and Vi
chains.

In further embodiments, binding domains specific for LIGHT of
this disclosure may comprise one or more complementarity determining region
("CDR"), or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-LIGHT scFv or
Fab fragment or from heavy or light chain variable regions thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
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region of an anti-LIGHT, or it can comprise multiple CDRs that can be {he same
or different. In certain embodiments, binding domains of this disclosure
comprise Vy and Vy domains specific for a LIGHT comprising framework
regions and CDR1, CDR2 and CDR3 regions.

PD-1

As noted above, in certain embodiments the present disciosure
provides polypeptides containing a binding region or domain that is a PD-1
agonist (i.e., can increase PD-1 signaling). In some embodiments, the PD-1
agonist binding domain is a PD1-L1 (e.g. SEQ 1D NO: 32; signal peptide: amino
acids 1-18), a PD1-L2 {(e.g. SEQ ID NO: 33; signal peptide: amino acids 1-19),
or a functional sub-domain thereof. In other embodiments, the PD-1 agonist
binding domain is a single chain immunoglobulin-like variable domain, such as
a scFv, specific for PD-1. Antibodies specific for PD-1 include, for example,
those described in US Patent Publication No. US 2006/0210567.

PD-1 (Genbank Accession NP_005008.1) is a member of the
CD28/CTLA4 family that is expressed on activated T cells, B cells and myeloid
cells. PD-1 contains an immunoreceptor tyrosine-based inhibitory motif. PD-1
functions by binding to programmed death-1 ligand 1 (PD1-L1; also known as
CD274) and programmed death-1 ligand 2 (PD1-L2). Human PD-L1 and PD-
L2 are expressed on both immature and mature dendritic cells, IFNy-treated
monocytes and follicular dendritic cells. Mice deficient in PD-1 show a variety
of autoimmune pathologies, demonstrating that PD-1 is a negative regulator of
the immune response {Nishimura & Honjo (2001) Trends Immunol. 2:265;
Nishimura et al. (1999) Immunity 11:141). Binding of PD-1 to PD1-L1 and PD1-
L2 has been shown to result in down-regulation of T cell activation (Freeman et
al. (2000) J. Exp. Med. 192:1027; Latchman et al. (2001} Nat. Immunol. 2:261;
Carter et al. (2002) Eur. J. Immunol. 32:634).

In sorme embodiments, binding domains of this disclosure
comprise V| and Vy domains specific for a PD-1 as described herein. In certain
embodiments, the V| and Vi domains are human, The V. and V; domains may
be arranged in either orientation and may be separated by up o about a 30
amino acid linker as disclosed herein or any other amino acid sequence
capable of providing a spacer function compatible with interaction of the two
sub-binding domains. In certain embodiments, a linker joining the V. and Vy
domains comprises an amino acid sequence as set forth in SEQ ID NOs:43-
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1686, 244, 307, 320, 355-37Q and 383-398, such as the linker provided in SEQ
ID NO:244, Linker 46 (SEQ ID NO:88), Linker 130 (SEQ ID NO:163), or Linker
131 (SEQ ID NO:164). Multi-specific binding domains can have at least two
specific sub-binding dormains, by analogy to camelid antibody organization, or
at least four specific sub-binding domains, by analogy to the more conventional
mammalian antibody organization of paired V| and Vy chains.

In further embodiments, binding domains specific for PD-1 of this
disclosure may comprise one or more complementarity determining region
("CDR"}, or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-PD-1 scFv or
Fab fragment or from heavy or light chain variable regions'thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
region of an anti-PD-1, or it can comprise multiple CDRs that can be the same
or different.

BTLA

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is a BTLA
agonist {(i.e., can increase BTLA signaling). In some embodiments, the BTLA
agonist binding domain is a HVEM ectodomain (also referred 1o as sHVEM;
SEQ ID NO: 29; signal peptide: amino acids 1-38) or a functional sub-domain
thereof (e.g. amino acids 54-78 of SEQ ID NO: 29). In other embodiments, the
BTLA agonist binding domain is a single chain immunoglobulin-like variable
domain, such as a scFv, specific for BTLA. Agonist antibodies specific for
BTLA are described, for example, in Krieg et al. (2005) J. Immunol. 175:6420-
6472.

BTLA (Genbank Accession nos. NP_001078826.1 and
NP_861445.3; isoforms 2 and 1, respectively) is a cell surface protein that is a
member of the immunoglobulin family and is expressed on B-cells, T-cells and
antigen presenting cells. The ligand for BTLA is herpes virus entry mediator
(HVEM), which is a member of the tumor-necrosis factor receptor family and
also acts as a ligand for LIGHT (Sedy et al. (2005) Nat. Immunol. 6:90-98). A
hinding site for BTLA has been identified in CRD1 of HVEM (amino acids 54-78
of SEQ ID NO: 29; PCT Patent Publication no. WO 2006/063067). This site is
distinct from that occupied by LIGHT but overlaps the gD binding site of HVEM.
While binding of HVEM to LIGHT induces a strong immune response, binding
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of HVEM to BTLA results in negative regulation of T cell responses (Murphy et
al. (2006) Nat. Rev. Immunol. 6:671-681). It has been indicated that binding of
BTLA to HVEM activates tyrosine phosphorylation of BTLA thereby inducing
association with the protein tyrosine phosphatases SHP-1 and SHP-2 (Gavrieli
et al. (2003) Biochem. Biophys. Res. Commun. 312:1236), although some data
question whether SHP recruitment is responsible for the negative regulatory
activity of BTLA (Chemnitz et al. (2006) J. Immunol. 176:6603-6614).

Soluble HVEM has been shown to inhibit anti-CD3-induced
proliferation of CD4+ T cells, with this effect being reversed by anti-BTLA
antibodies {Gonzalez et al. (2005} Proc. Natl. Acad. Sci. USA 102:1116-1121).
Similarly, an agonistic anti-BTLA monoclonal antibody was shown 1o inhibit anti-
CD3-mediated CD4+ T-cell proliferation and cytokine production {Krieg et al.
(2005) J. Immunol. 175:6420-6472). Mice lacking an intact BTLA gene show
an increased sensitivity to experimental autoimmune encephalomyelitis,
(Watanabe et al. (2003) Nat. immunol. 4:670-673) and prolonged airway
inflammation (Deppong et al. (2006) J. Immunol. 176:3908-3913).

In some embodiments, binding domains of this disclosure
comprise Vi and Vy domains specific for a BTLA as described herein. In
certain embodiments, the V| and Vi domains are human. The V. and Vy
domains may be arranged in either orientation and may be separated by up to
about a 30 amino acid linker as disclosed herein or any other amino acid
sequence capable of providing a spacer function compatibie with interaction of
the two sub-binding domains. In certain embodiments, a linker joining the V.
and Vy domains comprises an amino acid sequence as set forth in SEQ ID
NOs:43-166, 244, 307, 320, 355-379 and 383-398, such as the linker provided
in SEQ ID NO:244, Linker 46 (SEQ ID NO:88), Linker 130 (SEQ [D NO:163), or
Linker 131 (SEQ ID NO:164). Mutti-specific binding domains can have at least
two specific sub-binding domains, by analogy to camelid antibody organization,
or at least four specific sub-binding domains, by analogy to the more
conventional mammalian antibody organization of paired V| and Vg chains.

In further embodiments, binding domains specific for BTLA of this
disclosure may comprise one or more complementarity determining region
{("CDR"), or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-BTLA scFv or
Fab fragment or from heavy or light chain variable regions thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
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region of an anti-BTLA, or it can comprise multiple CDRs that can be the same
or different.

GITRL

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is a GITRL
antagonist {i.e., can inhibit GITRL signaling). In some embodiments, the GITRL
antagonist binding domain is a GITR ectodomain (also referred to as sGITR;
SEQ ID NO: 39 and 40; signal peptides: amino acids 1-25 for each of these
sequences) or a functional sub-domain thereof. In other embodiments, the
GITRL antagonist binding domain is a single chain immunoglobulin-like variable
domain, such as a scFv, specific for GITRL. Antagonistic antibodies against
GITRL are described, for example, in US Patent Publication No. 2005/0014224.

Glucocorticoid-induced tumor necrosis factor receptor (GITR; also
known as AITR), a type | transmembrane protein, is a member of the TNF
recepior superfamily (Nocentini et al. (2007) Eur. J immunol. 37:1165-69).
GITR plays an important role in the regulation of T cell proliferation and TCR-
mediated apoptosis. GITR expression is upregulated on T cells, with a high
level of GITR being constitutive expressed on CD4"CD25" regulatory T cells
{Kwon et al. (2003} Exp. Mol. Med. 35:8-16), with expression also occusring on
macrophages, B cells and NK cells (Liu et al. (2008) J. Biol. Chem. 283:8202-
8210). GITR’s cognate ligand, GITRL is constitutively expressed on antigen-
presenting cells, such as dendritic cells and B cells. Binding of GITR to GITRL
has been shown to render CD4'CD25" effector T celis resistant to the inhibitory
effects of CD4"CD25" regulatory T cells. GITR activation by either GITRL or an
agonistic antibody has been shown to increase TCR-induced T cell proliferation
and cytokine production, and to rescue T cells from anti-CD3-induced apoptosis
{Nocentini et al. (1997) Proc. Natl. Acad. Sci. USA 94:6216-6221). In addition,
binding of GITR to GITRL can inhibit T regulatory cells and/or render effector T
cells more resistant to T regulatory cell-mediated suppression (Kanamaru et al.
{2004) J. Immunol. 172:7306-7314).

Studies have shown that administration of anti-GITR mAb during
the induction phase of experimental autoimmune encephalomyelitis significantty
enhances the severity of clinical disease as weli as increasing CNS
inflammation and autoreactive T celi responses (Kohm et al. (2004) J. Immunol.
172:4686-4680). In addition, activation of GITR signaling exacerbates both
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murine asthma and collagen-induced arthritis (Patel et al. (2005) Eur. J.,
Immunol. 35:3581-90).

In some embodiments, binding domains of this disclosure
comprise V| and Vy domains specific for GITRL as described herein. In certain
embodiments, the Vi and Vy domains are human. The V| and Vyu domains may
be arranged in either orientation and may be separated by up to about a 30
amino acid linker as disclosed herein or any other amino acid sequence
capable of providing a spacer function compatible with interaction of the two
sub-binding domains. In certain embodiments, a linker joining the V| and Vy
domains comprises an amino acid sequence as set forth in SEQ 1D NOs:43-
166, 244, 307, 320, 355-379 and 383-398, such as the linker provided in SEQ
1D NO:244, Linker 46 (SEQ ID NO:88), Linker 130 (SEQ 1D NO:163), or Linker
131 (SEQ ID NO:164). Multi-specific binding domains can have at least two
specific sub-binding domains, by analogy to camelid antibody organization, or
at least four specific sub-binding domains, by analogy to the more conventional
mammalian antibody organization of paired V| and Vy chains.

In further embodiments, binding domains specific for GITRL of
this disclosure may comprise one or more complementarity determining region
{"CDR"), or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from variable regions of an anti-GITRL scFv or
Fab fragment or from heavy or light chain variable regions thereof. Thus, a

binding domain of this disciosure can comprise a single CDR from a variable

region of an anti-GITRL, or it can comprise muitiple CDRs that can be the same
or diffarent, In certain embodiments, binding domains of this disclosure
comprise V| and Vy domains specific for a GITRL comprising framework
regions and CDR1, CDR2 and CDR3 regions.

CD40

As noted above, in certain embodiments the present disclosure
provides polypeptides containing a binding region or domain that is a CD40
antagonist (i.e., can inhibit CD40 signaling). In some embodiments, the CD40
antagonist binding domain is a single chain immunoglobulin-like variable
domain, such as a scFv, specific for CD40. Antagonistic antibodies against
CD40 are described, for example in US Patent Publication no. US
2008/0057070, and US Patents 5,874,082 and 6,838,261
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CD40 is a 55 kDa cell-surface antigen found on the surface of
normal and neoplastic B cells, dendritic cells, antigen presenting cells,
endothelial cells, monocytic cells and epithelial cells. CD40 expression on
antigen presenting cells plays an important co-stimulatory role in the action of
T-helper and cytotoxic T lymphocytes. Expression of the CD40 ligand {(CDAOL,
also known as CD154) is upregulated on T cells during a normal immune
response. Binding of T cell expressed CD40L to B cell expressed CD40 leads
o B cell proliferation and differentiation, antibody production, isotope switching
and B-cell memory generation. A human anti-CD40 antagonistic antibody has
been shown to have antileukemia activity on human chronic lymphocytic
leukemia cells (Lugman et al. (2008) Blood 112:711-720).

In some embodiments, b'inding domains of this disclosure
comprise V and Vy domains specific for CD40 as described, for example, in
US Patent Publication no. US 2008/0057070. In certain embodiments, the V|
and V, domains are human. The V. and Vi domains may be arranged in either
orientation and may be separated by up to about a 30 amino acid linker as
disclosed herein or any other amino acid sequence capabile of providing a
spacer function compatibie with interaction of the two sub-binding domains. in
certain embodiments, a linker joining the V| and V,; domains comprises an
amino acid sequence as sei forth in SEQ 1D NGs:43-166, 244, 307, 320, 355-
379 and 383-398, such as the linker provided in SEQ 1D NO:244, Linker 46
(SEQ ID NO:88), Linker 130 (SEQ ID NO:163), or Linker 131 (SEQ ID NO:164).
Multi-specific binding domains can have at least two specific sub-binding
domains, by analogy to camelid antibody organization, or at least four specific
sub-binding domains, by analogy to the more conventional mammalian
antibody organization of paired V_ and Vy chains.

in further embodiments, binding domains specific for CD40 of this
disclosure may comprise one or more complementarity determining region
{"CDR"}, or multiple copies of one or more such CDRs, which have been
obtained, derived, or designed from vatiable regions of an anti-CD40 scFv or
Fab fragment or from heavy or light chain variabie regions thereof. Thus, a
binding domain of this disclosure can comprise a single CDR from a variable
region of an anti-CD40, or it can comprise muliiple CDRs that can be the same
or different. [n certain embodiments, binding domains of this disclosure
comprise Vi and Vi domains specific for a CD40 comprising framework regions

32



10

15

20

25

30

WO 2010/040105 PCT/AIS2009/059446

and CDR1, CDR2 and CDRS3 regions as described, for example, in US Patent
Publication no. US 2008/0057070.

Multi-Specific Fusion Proteins

The present disclosure provides multi-specific fusion proteins
comprising a domain that binds to a CD86 (“CD86 binding domain”) and a
domain that binds a molecule other than a CD86 (*heterologous binding
domain”). In certain embodiments, the heterologous binding domain is an IL-10
agonist, an HLA-G agonist, an HGF agonist, an [L-35 agonist, a PD-1 agonist, a
BTLA agonist, a LIGHT antagonist, a GITRL antagonist or a CD40 antagonist.

In certain embodiments, the heterologous binding domain is an
IL10 agonist, such as .10, IL10Fc or a single chain binding domain that
specifically binds to IL10R1 or IL10R2. In certain embodiments, the
heterologous binding domain is an HLA-G agonist, such as an HLA-G1, an
HLA-G5, an HLA-G mutein, or a functional region thereof (such as an
ectodornain), or a single chain binding domain that specifically binds to ILT2,
ILT4 or KIR2DL4. In certain embodiments, the heterologous binding domain is
an HGF agonist, such as an HGF or a sub-domain thereof. In cerlain
embodiments, the heterologous binding domain is an IL35 agonist, such as an
{L35 or a sub-domain thereof, a single chain IL35 or subdomain thereof, or a
single chain immunoglobulin-like variabie domain specific for IL35R and having
IL35 agonist activity. In certain embodiments, the heterologous binding domain
is a LIGHT antagonist, such as a HVEM ectodomain or a sub-domain thereof,
or a single chain immunogiobulin-like variable domain specific for LIGHT. In
certain embodiments, the hetero!ogous binding domain is a PD-1 agonist, such
as a PD1-L1, PD1-L2 or a sub-domain thereof, or a single chain
immunoglobudin-ike variable domain specific for PD-1. In certain embodiments,
the heterologous binding domain is a BTLA agonist, such as a HVEM
ectodomain or a sub-domain thereof, or 2 single chain immunoglobulin-like
variable domain specific for BTLA. In certain embodiments, the heterologous
binding domain is a GITRL antagonist, such as a GITR ectodomain or a sub-
domain thereof, or a single chain immunoglobulin-like variable domain specific
for GITRL. In certain embodiments, the heterologous binding domain is a
CD40 antagonist, such as a single chain immunoglobulin-like varnable domain
specific for CD40.
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Generally, the fusion proteins of the present invention make use
of mature proteins that do not include the leader peptide (signal peptide).
Accordingly, while certain sequences provided herein for binding domain
proteins (such as for CTLA4, CD28, HLA-G1 and HLA-G5 and others described
herein) include the leader peptide, the skilled person would readily understand
how to determine the mature protein sequence from sequences including a
signal peptide. In certain embodiments, it may be useful fo include the leader
sequence.

It is contemplated that a CD86 binding domain may be at the
amino-terminus and the heterologous binding domain at the carboxy-terminus
of a fusion protein. In certain embodiments, the xceptor molecule is as set forth
in SEQ ID NO:9, 13,17, 24, 28, 31, 35, 42, 171,173, 175, 177, 179, 181, 187,
189, 191, 193, 219, 221, 223, 237, 262, 302, 330, 336, 338, 340, or 400. His
also contemplated that the heterologous binding domain may be at the amino-
terminus and the CD86 binding domain may be at the carboxy-terminus. In
certain embodiments, the xceptor molecule is as set forth in SEQ 1D NO:183,
185, 199, 201, 203, 205, 207, 211, 213, 254, 258, 266, 276, 350, 352, or 354.
As set forth herein, the binding domains of this disclosure may be fused to each
end of an intervening domain (e.g., an immunoglobulin constant region or sub-
region thereof). Furthermore, the two or more hinding domains may be each
joined to an intervening domain via a linker, as described herein.

As used herein, an “intervening domain” refers to an amino acid
sequence that simply functions as a scaffold for one or more binding domains
so that the fusion protein will exist primarily (e.g., 50% or more of a population
of fusion proteins) or substantially (e.g., 90% or more of a population of fusion
proteins) as a single chain polypeptide in a composition. For example, certain
intervening domains can have a structural function (e.g., spacing, flexibility,
rigidity) or biological function (e.g., an increased half-life in plasma, such as in
human blood). Exemplary intervening domains that can increase half-life of the
fusion proteins of this disclosure in plasma include albumin, transferrin, a
scatfold domain that binds a serum protein, or the like, or fragments thereof.

in certain embodiments, the intervening domain contained in a
multi-specific fusion protein of this disclosure is a “dimerization domain,” which
refers to an amino acid sequence that is capable of promoting the association
of at least two single chain polypeptides or proteins via non-covalent or
covalent interactions, such as by hydrogen bonding, electrostatic interactions,
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Van der Waal's forces, disuffide bonds, hydrophobic interactions, or the like, or
any combination thereof. Exemplary dimerization domains include
immunoglobulin heavy chain constant regions or sub-regions. It should be
understood that a dimerization domain can promote the formation of dimers or
higher order multimer complexes (such as trimers, tetramers, pentamers,
hexamers, septamers, octamers, efc.).

A “constant sub-region” is a term defined herein fo refer to a
peptide, polypeptide, or protein sequence that corresponds to or is derived from
part or ali of one or more constant region domains, but not all constant region
domains of a source antibody. In a preferred embodiment, the constant sub-
region is an IgG CH2CH3, preferably an IgG1 CH2CH3. In some
embodiments, the constant region domains of a fusion protein of this disclosure
may lack or have minimal effector functions of antibody-dependent cell-
mediated cylotoxicity (ADCC) and complement activation and complement-
dependent cytotoxicity (CDC), while retaining the ability to bind some F¢
receptors (such as F¢Rn binding) and retaining a relatively long half life in vivo.
In certain embodiments, a binding domain of this disclosure is fused to a human
IgG1 constant region or sub-region, wherein the igG1 constant region or sub-
region has one or more of the following amino acids mutated: leucine at
position 234 (L234), leucine at position 235 (L.235), glycine at position 237
{G237), glutamate at position 318 (E318), lysine at position 320 (K320), lysine
at position 322 (K322), or any combination thereof (numbering according to
Kabat). For example, any one or more of these amino acids can be changed to
alanine. In a furiher embaodiment, an 1gG1 Fc domain has each of L234, 1235,
(G237, E318, K320, and K322 (according to EU numbering) mutated to an
alanine (i.e., L234A, L235A, G237A, E318A, K320A, and K322A, respectively),
and optionaily an N297A mutation as well (i.e., essentially eliminating
glycosylation of the CH2 domain).

Methods are known in the art for making mutations inside or
outside an Fc domain that can after Fc interactions with Fc receptors (CD186,
CD32, CD64, CD89, FceR1, FcRn) or with the complement component C1q
{see, e.g., US Patent No. 5,624,821; Presta (2002) Curr. Pharma. Biotechnol.
3:237). Particular embodiments of this disclosure include compositions
comprising immunoglobulin or fusion proteins that have a constant region or
sub-region from human |gG wherein binding to FcRn and protein A are
preserved and wherein the Fc domain no longer interacts or minimally interacts
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with other Fc receptors or C1g. For example, a binding domain of this
disclosure can be fused to a human IgG1 constant region or sub-region wherein
the asparagine at position 297 (N297 under the Kabat numbering) has been
mutated to another amino acid to reduce or eliminate glycosylation at this site
and, therefore, abrogate efficient Fc binding to FoyR and C1q. Another
exemplary mutation is a P3318S, which diminishes C1q binding but does not
affect Fe binding.

In further embodiments, an immunoglobulin Fc region may have
an altered glycosylation pattern relative to an immunoglobulin reference
sequence. For example, any of a variety of genetic techniques may be
employed to alter one or more particular amino acid residues that form a
glycosylation site (see Co et al. {(1993) Mol. Immunol. 30:1361; Jacquemon et
al. (2006) J. Thromb. Haemost. 4:1047; Schuster et al. (2005) Cancer Res.
65:7934; Warnock ef al. (2005) Biotechnol. Bioeng. 92:831), such as N297 of
the CH2 domain (EU numbering). Alternatively, the host cells producing fusion
proteins of this disclosure may be engineered to produce an aliered
glycosylation pattemn. One method known in the art, for example, provides
altered glycosylation in the form of bisected, non-fucosylated variants that
increase ADCC. The variants result from expression in a host cell containing
an oligosaccharide-modifying enzyme. Alternatively, the Potelligent technology
of BicWa/Kyowa Hakko is contemplated to reduce the fucose content of
glycosylated molecules according to this disclosure. In one known method, a
CHO host cell for recombinant immunoglobulin production is provided that
modifies the glycosylation pattern of the immunoglobulin Fc region, through
production of GDP-fucose.

Alternatively, chemical techniques are used to alter the
glycosylation pattern of fusion proteins of this disclosure. For example, a
variety of glycosidase and/or mannosidase inhibitors provide one or more of
desired effects of increasing ADCC activity, increasing Fc receptor binding, and
altering glycosylation pattern. In certain embodiments, cells expressing a
multispecific fusion protein of the instant disclosure (containing a CD86
antagonist domain linked to an IL-10 agonist, an HLA-G agonist, an HGF
agonist, an IL-35 agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist,
a GITRL antagonist or a CD40 antagonist) are grown in a culture medium
comprising a carbohydrate modifier at a concentration that increases the ADCC
of immunoglycoprotein molecules produced by said host celi, wherein said
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carbohydrate modifier is at a concentration of less than 800 pM. In a preferred
embodiment, the cells expressing these muitispecific fusion proteins are grown
in a culture medium comprising castanospermine or kifunensine, more
preferably castanospermine at a concentration of 100-800 uM, such as 100 yiM,
200 pM, 300 uM, 400 pM, 500 pM, 600 uM, 700 pM, or 800 uM. Methods for
altering glycosylation with a carbohydrate modifier such as castanospermine
are provided in US Patent Application Publication No. 2008/0041756 or PCT
Publication No. WO 2008/052030.

" In another embodiment, the immunoglobulin Fc region may have
amino acid modifications that affect binding to effector cell Fc receptors. These
modifications can be made using any technigue known in the art, such as the
approach disclosed in Presta ef al. (2001) Biochem. Soc. Trans. 30:487. In
another approach, the Xencor XmAb™ technology is available to engineer
constant sub-regions corresponding to Fc domains to enhance cell killing
effector function (see Lazar et af. {2006) Proc. Nat'l. Acad. Sci. (USA)
103:4005). Using this approach, for example, one can generate constant sub-
regions with improved specificity and binding for FCyR, thereby enhancing cell
kitling effector function.

in still further embodiments, a constant region or sub-region can
optionally increase plasma half-life or placental transfer in comparison to a
corresponding fusion protein lacking such an intervening domain. In certain
embodiments, the extended plasma half-life of a fusion protein of this disclosure
is at least two, at least three, at least four, at least five, at least ten, at least 12,
at least 18, at least 20, at least 24, at least 30, at least 36, at least 40, at least
48 hours, at least several days, al least a week, at least two weeks, at least
several weeks, at least a month, at least two months, at least several months,
ar more in a human.

A constant sub-region may include part or all of any of the
following domains: a Cyp domain, a Cus domain (IgA, 1gD, IgG, IgE, or igM),
and a Cpg domain (IgE or IgM). A constant sub-region as defined herein,
therefore, can refer to a polypeptide that corresponds to a portion of an _
immunoglobulin constant region. The constant sub-region may comprise a Cuz
domain and a Cyz domain derived from the same, or different,
immunoglobulins, antibody isotypes, or allelic variants. In some embodiments,
the Cy3 domain is truncated and comprises a carboxy-terminal sequence listed
in US Patent Application No. 12/041,590 (which is a CIP of
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PCT/US2007/071052) as SEQ 1D NOS:366-371. In certain embodiments, a
constant sub-region of a polypeptide of this disclosure has a Cy, domain and
Chz domain, which may optionally have an amino-terminal linker, a carboxy-
terminal linker, or a linker at both ends.

A “linker” is a peptide that joins or links other peptides or
polypeptides, such as a linker of about 2 to about 150 amino acids. In fusion
proteins of this disclosure, a linker can join an intervening domain (e.g., an
immunoglobulin-derived constant sub-region) to a binding domain or a linker
can join two variable regions of a binding domain, or two regions within a single
chain polypeptide formed from a heterodimeric molecule, such as EBI3 (SEQ
ID NO: 25) and the p35subunit of IL12 (SEQ ID NO: 26) of IL35. For example,
a linker can be an amino acid sequence obtained, derived, or designed from an
antibody hinge region sequence, a sequence linking a binding domain to a
receptor, or a sequence linking a binding domain to a cell surface
transmembrane region or membrane anchor. In some embodiments, a linker
can have at least one cysteine capable of participating in at least one disulfide
bond under physiclogical conditions or other standard peptide conditions (e.g.,
peptide purification conditions, conditions for peptide storage). in certain
embodiments, a linker corresponding or similar to an immunoglobulin hinge
peptide retains a cysteine that corresponds to the hinge cysteine disposed
toward the amino-terminus of that hinge. In further embodimenits, a linker is
from an IgG1 or IgG2A hinge and has one cysteine or two cysteines
corresponding 1o hinge cysteines. In certain embodiments, one or more
disulfide bonds are formed as inter-chain disulfide bonds between intervening
domains. In other embodiments, fusion proteins of this disclosure can have an
intervening domain fused directly to a binding domain (/.e., absent a linker or
hinge). In some embodiments, the intervening domain is a dimerization
domain, such as an IlgG1 CH2CH3 Fc portion. '

The intervening or dimerization domain of multi-specific fusion
proteins of this disclosure may be connected to one or more terminal binding
domains by a peptide linker. In addition to providing a spacing function, a linker
can provide flexibility or rigidity suitabie for properly orienting the one or more
binding domains of a fusion protein, both within the fusion protein and between
or among the fusion proteins and their targeti(s). Further, a linker can support
expression of a full-length fusion protein and stability of the purified protein both
in vitro and in vivo following administration to a subject in need thereof, such as

38



10

15

20

25

30

35

W

O 2010/046105 PCT/US2009/039446

a human, and is preferably non-immunogenic or poorly immunogenic in those
same subjects. In certain embodiments, a linker of an intervening or a
dimerization domain of mutlti-specific fusion proteins of this disclosure may
comprise part or all of a human immunoglobulin hinge.

Additionally, a binding domain may comptise a Vy and a Vi
domain, and these variable region domains may be combined by a linker.
Exemplary variable region binding domain linkers include those belonging to
the (Gly,Ser) family, such as (Gly;Ser) (GlysSer), (GlysSer)(GlysSer),,
{GlyzSer),(GlysSer),, or (GlysSer),, wherein n is an integer of 1 to 5 (see, e.g.,
Linkers 22, 29, 46, 89, 90, 116, 130, and 131 corresponding to SEQ ID
NOS:64, 71, 88, 131, 132, 149, 163 and 164, respectively) . In preferred
embodiments, these (GlysSer)-based linkers are used to link variable domains
and are not used to link a binding domain (e.g., scFv) to an intervening domain
{(e.g., an IgG CH2CH3).

Exemplary linkers that can be used to join an intervening domain
(e.g., an immunoglobulin-derived constant sub-region) to a binding domain or a
linker that can join two variable regions of a binding domain are listed in SEQ ID
NOS:43-166, 244, 307, 320, 355-379 and 383-398.

Linkers contemplated in this disclosure include, for example,
peptides derived from any inter-domain region of an immunoglobulin
superfamily member (e.g., an antibody hinge region) or a stalk region of C-type
lectins, a family of type Il membrane proteins. These linkers range in length
from about two to about 150 amino acids, or about two to about 40 amino acids,
or about eight to about 20 amino acids, preferably about ten fo about 60 amino
acids, more preferably about 10 to about 30 amino acids, and most preferably
about 15 to about 25 amino acids. For example, Linker 1 is two amino acids in
length and Linker 116 is 36 amino acids in length (Linkers 1-133 are provided in
SEQ 1D NOS:43-166, respectively; additional exemplary linkers are provided in
SEQ ID NOS:244, 307, 320, 355-379, and 383-398).

Beyond general length considerations, a linker suitable for use in
the fusion proteins of this disclosure includes an antibody hinge region selected
from an IgG hinge, IgA hinge, IgD hinge, IgE hinge, or variants thereof. In
certain embodiments, a linker may be an antibody hinge region (upper and core
region) selected from human 1IgG1, human IgG2, human IgG3, human IgG4, or
fragmenits or variants thereof. As used herein, a linker that is an
"immunoglobulin hinge region” refers to the amino acids found between the

39



10

15

20

25

30

35

WO 2010/640165 PCT/US2009/059446

carboxyl end of CH1 and the amino terminal end of CH2 (for IgG, IgA, and IgD)
or the amino terminal end of CH3 (for IgE and IgM). A “wild type
immunoglobulin hinge region,” as used herein, refers {0 a naturaily occurring
amino acid sequence interposed between and connecting the CH1 and CH2
regions (for IgG, IgA, and IgD) or interposed between and connecting the CH2
and CH3 regions (for IgE and igM) found in the heavy chain of an antibody. In
preferred embodiments, the wild type immunoglobulin hinge region sequences
are human.

According to crystallographic studies, an IgG hinge domain can
be functionally and structurally subdivided into three regions: the upper hinge
region, the core or middle hinge region, and the lower hinge region (Shin et al.
(1992) Immunological Reviews 130:87). Exemplary upper hinge regions
include EPKSCDKTHT (SEQ ID NO:383) as found in 1gG1, ERKCCVE (SEQ ID
NO:384) as found in IgG2, ELKTPLGDTTHT (SEQ ID NO:385) or
EPKSCDTPPP (SEQ ID NO:3886) as found in IgG3, and ESKYGPP (SEQ ID
NO:387) as found in igG4. Exemplary middle hinge regions include CPPCP
(SEQ 1D NO:398) as found in IgG1 and 1gG2, CPRCP (SEQ 1D NO:388) as
found in IgG3, and CPSCP (SEQ ID NO:388) as found in lgG4. While 1gG1,
lgG2, and 1gG4 antibodies each appear {o have a singie upper and middle
hinge, igG3 has four in tandem — one of ELKTPLGDTTHTCPRCP (SEQ ID
NO:390) and three of EPKSCDTPPPCPRCP (SEQ 1D NO:391).

tgA and IgD antibodies appear to lack an lgG-like core region, and
igD appears to have two upper hinge regions in tandem (see SEQ 1D NOS:392
and 393). Exemplary wild type upper hinge regions found in IgA1 and IgAZ2
antibodies are set forth in SEQ ID NOS: 394 and 395, respectively.

IgE and IgM antibodies, in contrast, instead of a typical hinge
region have a CH2 region with hinge-like properties. Exemplary wild-type CH2
upper hinge-like sequences of Igk and IgM are set forth in SEQ D NO:396
(VCSRDFTPPT VKILQSSSDG GGHFPPTIQL LCLVSGYTPG TINITWLEDG
QVMDVDLSTA STTQEGELAS TQSELTLSQK HWLSDRTYTC QVTYQGHTFE
DSTKKCA) and SEQ ID NO:397 (VIAELPPKVS VFVPPRDGFF GNPRKSKLIC
QATGFSPRQI QVSWLREGKQ VGSGVTTDQV QAEAKESGPT TYKVTSTLTH
KESDWLGQSM FTCRVDHRGL TFQQNASSMC VP), respectively.

An “altered wild type immunoglobulin hinge region” or “altered
immunoglobulin hinge region” refers fo (a) a wild type immunoglobulin hinge
region with up to 30% amino acid changes (e.g., up to 25%, 20%, 15%, 10%, or
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5% amino acid substitutions or deletions), (b) a portion of a wild type
immunoglobulin hinge region that is at least 10 amino acids (e.g., at least 12,
13, 14 or 15 amino acids} in length with up to 30% amino acid changes {e.g., up
to 25%, 20%, 15%, 10%, or 5% amino acid substitutions or delstions), or (c) a
portion of a wild type immunoglobulin hinge region that comprises the core
hinge region (which portion may be 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, or 15, or
atleast4,5,6,7, 8, 9,10, 11, 12, 13, 14, or 15 amino acids in length). In
certain embodiments, one or more cysteine residues in a wild type
immunoglobulin hinge region may be substituted by one or more other amino
acid residues (e.g., one or more serine residues). An altered immunoglobulin
hinge region may alternatively or additionally have a proline residue of a wild
type immunoglobulin hinge region substituted by another amino acid residue
(e.g., a serine residue).

Alternative hinge and linker sequences that can be used as
connecting regions may be crafted from portions of cell surface receptors that
connect lgV-like or IgC-like domains. Regions between lgV-like domains where
the cell surface receptor contains multipie IgV-like domains in tandem and
between IgC-like domains where the cell surface receptor contains multiple
tandem IgC-like regions could also be used as connecting regions or linker
peptides. In certain embodiments, hinge and linker sequences are from five to
60 amino acids long, and may be primarily flexible, but may also provide more
rigid characteristics, and may contain primarily an a-helical structure with
minimal B-shest structure. Preferably, sequences are stable in plasma and
serum and are resistant to proteolytic cleavage. h some embodiments,
sequences may contain a naturally occurring or added motif such as CPPC
(SEQ ID NO:422) that confers the capacity to form a disulfide bond or mutltiple
disulfide bonds to stabilize the C-terminus of the molecule. In other
embodiments, sequences may contain one or more glycosylation sites.
Examples of hinge and linker sequences include interdomain regions between
the igV-like and IgC-like or between the IgC-like or IgV-like domains of CD2,
CD4, CD22, CD33, CD48, CD58, CD66, CD80, CD86, CD96, CD150, CD166,
and CD244. Alternative hinges may also be crafted from disulfide-containing
regions of Type |l receptors from non-immunogiobulin superfamily members
such as CDB89, CD72, and CD161.

in certain embodiments, a linker of the present invention
comprises a scorpion linker. Scorpion linkers include peptides derived from
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interdomain regions of an immunoglobulin superfamily member, e.g., hinge-like
peptides derived from immunoglobulin hinge regions, such as IgG1, IgG2,
1gG3, 1gG4, IgA, and IgE hinge regions. In certain embodiments, a hinge-like
scorpion linker will retain at least one cysteine capable of forming an interchain
disulfide bond under physiological conditions. Scorpion linkers derived from
1gG1 may have 1 cysteine or two cysteines, and may retain the cysteine
corresponding to an N-terminal hinge cysteine of wild-type 1gG1. Non-hinge-
like peptides are also contemplated as scorpion linkers, provided that such
peptides provide sufficient spacing and flexibility to provide a single-chain
protein capable of forming two binding domains, one located towards each
protein terminus (N and C) relative to a more centraliy located constant sub-
region domain. Exemplary non-hinge-like scarpion linkers include peptides
from the stalk region of C-type lectin stalk regions of Type Il membrane
proteins, such as the stalk regions of CD69, CD72, CD94, NKG2A and NKG2D.
in some embodiments, the scorpion linker comprises a sequence selected from
the group consisting of SEQ 1D NOs:355-359 and 365.

In some embodiments, a linker has a single cysteine residue for
formation of an interchain disulfide bond. In other embodiments, a linker has
two cysteine residues for formation of interchain disulfide bonds. In further
embodiments, a linker is derived from an immunoglobulin interdomain region
(e.g., an antibody hinge region) or a Type H C-type lectin stalk region (derived
from a Type Il membrane protein; see, e.g., exemplary lectin stalk region
sequences set forth in of PCT Application Publication No. WO 2007/146968,
such as SEQ 1D NOS: 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131,
133, 135, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 231, 233, 235,
237,230, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267,
269, 271, 273, 275, 277, 279, 281, 287, 289, 297, 305, 307, 309-311, 313-331,
346, 373-377, 380, or 381 from that publication, which sequences are
incorporated herein by reference).

In one aspect, exemplary multi-specific fusion proteins containing
a CD86 binding domain as described herein will also contain at least one
additional binding region or domain that is specific for a target other than a
CD86 (a “heterologous binding domain”). For example, a multi-specific fusion
protein of this disclosure has a CD86 binding domain linked by an intervening
domain to a binding domain that is an 1.-10 agonist, an HLA-G agonist, an HGF
agonist, an IL-35 agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist,
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a GITRL antagonist or a CD40 antagonist. in certain embodiments, a multi-
specific fusion protein comprises a first and second binding domain, a first and
second linker, and an intervening domain, wherein one end of the intervening
domain is fused via the first linker to a first binding domain that is a CD86
binding domain (e.g., a CTLA4 ectodomain, a CD28 ectodomain, an anti-CD86)
and at the other end is fused via the second linker to a different binding domain
that is an IL-10 agonist, an HLA-G agonist, an HGF agonist, an IL-35 agonist, a
PD-1 agonist, a BTLA agonist, a LIGHT antagonist, a GITRL antagonist or a
CD40 antagonist.

In certain embodiments, the first linker and second linker of a
multi-specific fusion protein of this disclosure are each independently selected
from, for example, Linkers 1-133 as provided in SEQ 1D NOS:43-166 and the
linkers provided in SEQ 1D NOS:244, 307, 320, 355-379 and 383-398. For
example, the first or second linker can be any one of Linkers 47, 58, 126-131
(SEQ ID NOS:89, 100, and 159-164, respectively), or the linkers provided in
SEQ ID NO:244 or 355-379, or any combination thereof. In further examples,
one linker is Linker 47 (SEQ 1D NO:89) or Linker 132 (SEQ ID NO:165) and the
other linker is the linker provided in SEQ ID NO:355, or Linker 127 (SEQ ID
NO:160) or one linker is Linker 58 (SEQ 1D NO:100) or Linker 133 (SEQ ID
NO:166) and the other linker is Linker 126 (SEQ ID NO:159), or one linker is
Linker 58 (SEQ ID NO:100) or Linker 133 (SEQ ID NQ:166) and the other linker
is Linker 127 (SEQ ID NO:180), or one linker is Linker 58 (SEQ ID NO:100) or
Linker 133 (SEQ ID NO:166) and the other linker is Linker 128 (SEQ ID
NO:161), or one linker is Linker 58 (SEQ ID NO:100) or Linker 133 (SEQ ID
NGO:166) and the other linker is Linker 129 (SEQ 1D NO:162). In further
examples, binding domains of this disclosure that comprise Vy and V. domains,
such as those specific for CD86, can have a further (third) linker between the
Vi and V| domains, such as the linker provided in SEQ ID NO:244, SEQ ID
NO:89, Linker 46 (SEQ 1D NO:88), Linker 130 (SEQ ID NO:163), or Linker 131
(SEQ ID NG:164). In any of these embodiments, the linkers may be flanked by
one to five additional amino acids internally (e.g., Linker 131 has an alanine
internal to the (G4S) core sequence), on either end (e.g., Linker 130 has a
serine on the amino-end of the (G4S) core sequence) or on both ends (e.g.,
Linker 120 has two amino acids (asparagine-tyrosine) on one end and three
amino acids (glycine-asparagine-serine) one the other end of the (G4S) core
sequence), which may simply be a result of creating such a recombinant
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molecule (e.g., use of a particular restriction enzyme site to join nucleic acid
molecules may result in the insertion of one to several amino acids), and for
purposes of this disclosure may be considered a part of any particular linker
core sequence.

in further embodiments, the intervening domain of a multi-specific
fusion protein of this disclosure is comprised of an immunoglobulin constant
region or sub-region, wherein the intervening domain is disposed between a
CD86 binding domain and a binding domain that is an IL-10 agonist, an HLA-G
agonist, an HGF agonist, an [L-35 agonist, a PD-1 agonist, a BTLA agonist, a
LIGHT antagonist, a GITRL antagonist or a CD40 antagonist. In certain
embodiments, the intervening domain of a multi-specific fusion protein of this
disclosure has a CD86 binding domain at the amino-terminus and a binding
domain that is an IL-10 agonist, an HLA-G agonist, an HGF agonist, an IL-35
agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist, a GITRL
antagonist or a CD40 antagonist at the carboxy-terminus. In other
embodiments, the intervening domain of a multi-specific fusion protein of this
disclosure has a binding domain that is an IL-10 agonist, an HLA-G agonist, an
HGF agonist, an IL-35 agonist, a PD-1 agonist, a BTLA agonist, a LIGHT
antagonist, a GITRL antagonist or a CD40 antagonist at the amino-terminus
and a CD86 binding domain at the carboxy-terminus.

In further embodimentis, the immunoglobulin constant region sub-
region inciudes CHZ and CH3 domains of immunoglobulin G1 {IgG1). In
related embodiments, the 1gG1 CH2 and CH3 domains have one or more of the
following amino acids mutated {i.e., have a different amino acid at that position):
leucine at position 234 (L234), leucine at position 235 (L.235), glycine at position
237 (G237), glutamate at position 318 (E318), lysine at position 320 (K320),
lysine at position 322 (K322), or any combination thereof (numbering according
to Kabat). For example, any one of these amino acids can be changed to
alanine. In a further embodiment, according to Kabat numbering, the CH2
domain has each of L234, L235, and G237 mutated to an alanine (j.e., L234A,
LZ235A, and G237A, respectively}, and the IgG1 CH3 domain has each of E318,
K320, and K322 mutated to an alanine (i.e., E318A, K320A, and K322A,
respectively).

in certain embodiments, a multi-specific fusion protein of this
disclosure may comprise a small modular immunopharmaceutical” (SMIP™). In
this regard, the term SMIP™ refers to a highly modular compound class having
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enhanced drug properties over monoclonal and recombinant antibodies. SMIPs
comprise a single polypeptide chain including a target-specific binding domain,
based, for example, upon an antibody variable domain, in combination with a
variable FC region that permits the specific recruitment of a desired class of
effector cells (such as, e.g., macrophages and natural killer (NK) celis) and/or
recruitment of complement-mediated killing. Depending upon the choice of
target and hinge regions, SMIPs can signal or block signaling via cell surface
receptors. As used herein, engineered fusion proteins, termed "small modular
immunopharmaceutical” or "SMIP™ products”, are as described in US Patent
Publication Nos. 2003/133939, 2003/0118592, and 2005/0136049, and
International Patent Publications W002/056910, W0O2005/037989, and
WQO2005/017148,

In some embodiments, a multi-specific fusion protein may
comprise a PIMS molecule such as those described in US Patent Publication
No. 2009/0148447 and International Patent Publication W(02008/023386.

In certain embodiments, the muti-specific fusion proteins of the
invention can be engineered with different front and back end affinities in order
to target specific cell types. For example, use of an anti-CD86 binding domain
(e.g., 3D1, FUN1, or humanized variants thereof) that has a higher affinity for
CD86 than an engineered IL10 agonist (e.g., having an I87A or 1878 mutation,
or a monelL10 structure) has for hulL10R1, and combining such molecules in
an xceptor molecule of this disclcosure can be used to favor targeting to a
specific cell type of interest, such as antigen-presenting cells (APCs). In this
regard, fusion proteins can be made that have higher or lower affinity for CD86
or higher or lower affinity for any of the heterologous target proteins described
herein, depending on the desired cell type fo target. In preferred embodiments,
the CD86 antagonist binding domain preferentially targets the multi-target
specific xceptor molecule to APCs by having a greater affinity for CD86 than the
heterologous binding domain has for its binding parttner.

In some embodiments, a multi-specific fusion protein of this
disclosure has a CD86 binding domain that comprises a CTLA4 extraceliular
domain or sub-domain, a CD28 extracellular domain or sub-domain, or a
CD86-specific antibody-derived binding domain. In certain embodiments, a
CDa86-specific antibody-derived binding domain is derived from the FUN1
monoclonal antibody (see e.g., J Pathol. 1993 Mar;169(3):309-15); or derived
from the 3D1 anti-CD86 monoclonal antibody. in certain embodiments, a CD86
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binding domain is a sCTLA4, such as the mature polypeptide sequence of SEQ
ID NO:1. In certain embodiments, the CD86 binding domain is a sCTLA4, such
as the sequence of SEQ ID NO:1 or a variable-like domain of CTI.A4, such as
SEQ ID NO:3, or a sub-domain thereof. In other embodiments, a CD86 binding
domain is a sCD28, such as the mature polypeptide sequence of SEQ ID NO:2
{signal peptide: amino acids 1-18). In still further embodiments, the CD86
binding domain comprises light and heavy chain variable domains from FUN1
(e.g., SEQ ID NOS:305 and 306) or 3D1 (e.g., SEQ ID NOS:318 and 319),
preferably in the form of an scFv.

in further embodiments, a multi-specific fusion protein of this
disclosure has a CD86 binding domain and a heterologous binding domain that
is an IL-10 agonist, an HLA-G agonist, an HGF agonist, an IL-35 agonist, a PD-
1 agonist, a BTLA agonist, a LIGHT antagonist, a GITRL antagonist or a CD40
antagonist (see e.g., the amino acid sequences of heterologous binding
domains provided in SEQ 1D NOS:7, 14, 15, 18-22, 25, 26, 29, 32, 33, 36, 39
and 40).

Exemplary structures of such multi-specific fusion proteins,
referred o herein as Xceptor molecules, include N-BD1-1D-BD2-C, N-BD2-1D-
BD1-C, wherein N and C represent the amino-terminus and carboxy-terminus,
respectively; BD1 is a CD86 binding domain, such as an immunoglobulin-like or
immunoglobulin variable region binding domain, or an ectodomain; X is an
intervening domain, and BDZ2 is binding domain that is an IL-10 agonist, an
HLA-G agonist, an HGF agonist, an IL-35 agonist, a PD-1 agonist, a BTLA
agonist, a LIGHT antagonist, 2 GITRL antagonist or a CD40 antagonist. In
some constructs, X can comprise an immunoglobulin constant region or
sub-region disposed between the first and second binding domains. In some
embodiments, a multi-specific fusion protein of this disclosure has an
intervening domain (X) comprising, from amino-terminus to carboxy-terminus, a
structure as follows: -L.1-X-1.2-, wherein L1 and L2 are each independently a
Jinker comprising from two to about 150 amino acids; and X is an
immunoglobulin constant region or sub-region. In further embodiments, the
multi-specific fusion protein will have an intervening domain that is albumin,
transferrin, or another serum protein binding protein, wherein the fusion protein
remains primarily or substantially as a singie chain polypeptide in a
composition.

46



10

15

20

25

30

35

WO 2010/046108 PCT/US2009/059446

The amino acid sequences of exemplary Xceptor fusion proteins
are provided in SEQ ID NOS:9, 13, 17, 24, 28, 31, 35, 38, 42, 171, 173, 175,
177,179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207,
208, 211, 213, 215, 217, 219, 221, 223, 237, 239, 252, 254, 256, 258, 260, 262,
266, 276, 302, 330, 334, 336, 338, 340, 350, 352, and 354; encoded by the
polynuclestide sequences provided in SEQ ID NOS:8, 12, 16, 23, 27, 30, 34,
37,41,170,172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196,
198, 200, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 236, 238, 251,
253, 255, 257, 259, 261, 265, 275, 301, 329, 333, 335, 337, 339, 349, 351 and
353 respectively.

in still further embodiments, a multi-specific fusion protein of this
disclosure has the following structure: N-BD1-X-L2-BD2-C, wherein BD1is a
CD86 binding domain, such a binding domain that is at least about 90%
identical to a CTLA4 ectodomain; -X- is -l.1-CH2CH3-, wherein L1 is a first
lgG1 hinge, optionally mutated by substituting the first or second cysteine and
wherein -CH2CH3- is the CH2CH3 region of an IgG1 Fc domain; L2 is a linker
selected from SEQ 1D NOS:43-166, 244, 307, 320, 355-379 and 383-398; and
BD2 is a binding domain that is an I1L-10 agonist, an HLA-G agonist, an HGF
agonist, an IL-35 agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist,
a GITRL. antagonist or a CD40 antagonist, as described herein.

In particular embodiments, a multi-specific Xceptor fusion protein
has (a) a CD86 binding domain comprising an amino acid sequence at least
80%, 90%, 95%, 96%, 97%, 08%, 98% or at least 100% identical to a mature
polypeptide sequence of SEQ ID NO:1 or SEQ ID NO: 2, and (b) a binding
domain that is an IL-10 agonist, an HLA-G agonist, an HGF agonist, an 11.-35
agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist, a GITRL
antagonist or a CD40 antagonist comprising an amino acid 'sequence at least
80%, 90%, 95%, 96%, 97%, 98%, 99% or at least 100% identical fo a
corresponding mature polypeptide sequence of the aforementioned
heterologous binding proteins as provided in SEQ |D NOS:7, 14, 15, 18-22, 25,
26, 29, 32, 33, 36, 39 and 40}, wherein, from amino-terminus to carboxy-
terminus or from carboxy-terminus {0 amino-terminus, (i) a CD86 binding
domain of {a) or binding domain of (b) is fused to a first linker, (ii) the first linker
is fused to an immunoglobulin heavy chain constant region of CH2 and CH3 as
set forth in any one of SEQ 1D NOS:409 and 415-417, {iii) the CH2CH3
constant region polypeptide is fused to a second linker, and (iv) the second
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linker is fused to a CD86 binding domain of (a) or a binding domain of (b). 1n
certain embodiments, the first linker is Linker 47 (SEQ ID NO:89), Linker 132
(SEQ ID NO:165) or Linker 133 (SEQ ID NO:1686), the second linker is any one
of Linkers 126-129 (SEQ ID NOS:158-162), and a further (third) linker between
the CD86 binding domain Vy and V| domains is Linker 130 (SEQ ID NO:163) or
Linker 131 (SEQ ID NO:164).

The amino acid sequences of exemplary Xceptor fusion proteins
are provided in SEQ 1D NOS:9, 13, 17, 24, 28, 31, 35, 38, 42, 171, 173, 175,
177,179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207,
209, 211, 213, 215, 217, 218, 221, 223, 237, 239, 252, 254, 256, 258, 260, 262,
266, 276, 302, 330, 334, 336, 338, 340, 350, 352, and 354; encoded by the
potynucleotide sequences provided in SEQ ID Nos:8, 12, 16, 23, 27, 30, 34, 37,
41,170,172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198,
200, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 236, 238, 251, 253,
255, 257, 259, 261, 265, 275, 301, 329, 333, 335, 337, 339, 349, 351 and 353
respectively.

Making Mulli-Specific Fusion Proteins

To efficiently produce any of the binding domain polypeptides or
fusion proteins described herein, a leader peptide is used to facilitate secretion
of expressed polypeptides and fusion proteins. Using any of the conventional
leader peptides (signal sequences) is expected to direct nascently expressed
polypeptides or fusion proteins into a secretory pathway and to result in
cleavage of the leader peptide from the mature polypeptide or fusion protein at
or near the junction between the leader peptide and the polypeptide or fusion
protein. A particular leader peptide will be chosen based on considerations
known in the art, such as using sequences encoded by polynucieotides that
allow the easy inclusion of restriction endonuclease cleavage sites at the
beginning or end of the coding sequence for the leader peptide to facilitate
molecular engineering, provided that such infroduced sequences specify amino
acids that either do not interfere unacceptably with any desired processing of
the leader peptide from the nascently expressed protein or do not interfere
unacceptably with any desired function of a polypeptide or fusion protein
molecule if the leader peptide is not cleaved during maturation of the
polypeptides or fusion proteins. Exemplary leader peptides of this disclosure
include natural leader sequences (i.e., those expressed with the native protein)
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or use of heterologous leader sequences, such as
HsN-MDFQVQIFSFLLISASVIMSRG(X),-CO2H, wherein X is any amino acid
and n is zero to three (SEQ 1D NOS:167, 419, 420, and 421) or
HsN-MEAPAQLLFLLLIWLPDTTG-CO:H (SEQ ID NO:168).

As noted herein, variants and derivatives of binding domains,
such as ectodomains, light and heavy variable regions, and CDRs described
herein, are contemplated. In one example, insertion variants are provided
wherein one or more amino acid residues supplement a specific binding agent
amino acid sequence. Insertions may be located at either or both termini of the
protein, or may be positioned within internal regions of the specific binding
agent amino acid sequence. Variant products of this disclosure also include
mature specific binding agent products, i.e., specific binding agent products
wherein a leader or signal sequence is removed, and the resulting protein
having additional amino terminal residues. The additional amino terminal
residues may be derived from another protein, or may include one or more
residues that are not identifiable as being derived from a specific protein.
Polypeptides with an additional methionine residue at position -1 are
contemplated, as are polypeplides of this disclosure with additional methionine
and lysine residues at positions -2 and -1. Variants having additional Met, Met-
Lys, or Lys residues (or one or more basic residues in general) are particularly
useful for enhanced recombinant protein production in bacterial host cells.

As used herein, "amino acids” refer to a natural (those occurring
in nature} amino acid, a substituted natural amino acid, a non-natural amino
acid, a substituted non-natural amino acid, or any combination thereof. The
designations for natural amino acids are herein set forth as either the standard
one- or three-letter code. Natural polar amino acids include asparagine {Asp or
N) and glutamine (Gln or Q); as well as basic amino acids such as arginine (Arg
or R), lysihe (Lys or K), histidine (His or H), and derivatives thereof; and acidic
amino acids such as aspartic acid (Asp or D) and glutamic acid (Glu or E), and
derivatives thereof. Natural hydrophobic amino acids include tryptophan (Trp or
W), phenylalanine (Phe or F), isoleucine (lle or 1), leucine (Leu or L), methionine
{(Met or M), valine (Val or V), and derivatives therecf; as well as other non-polar
amino acids such as glycine (Gly or G), alanine (Ala or A), proline (Pro or P),
and derivatives thereof. Natural amino acids of intermediate polarity include
serine (Ser or S), threonine (Thr or T), tyrosine {Tyr or Y), cysteine (Cys or C),
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and derivatives thereof. Unless specified otherwise, any amino acid described

herein may be in either the D- or L-configuration.

Substitution variants include those fusion proteins wherein one or
more amino acid residues in an amino acid sequence are removed and
replaced with alternative residues. In some embodiments, the substitutions are
conservative in nature; however, this disclosure embraces substitutions that are
also non-conservative. Amine acids can be classified according to physical
properties and contribution to secondary and tertiary protein structure. A
conservative substitution is recognized in the art as a substitution of one amino
acid for another amino acid that has similar properties. Exemplary conservative
substitutions are set out in Table 1 {see WO 97/09433, page 10, published
March 13, 1997), immediately below.

Table 1. Conservalive Substitutions |

Side Chain Characteristic Aminc Acid
Non-polar G AP LV
Aliphatic Poiar — uncharged S, T,M,N, Q
Polar — charged DLE KR
Aromatic H, F,W, Y
Other N,Q D E

Alternatively, conservative amino acids can be grouped as
described in Lehninger (Biochemistry, Second Edition; Worth Publishers, inc.
NY:NY (1975), pp.71-77) as set out in Table 2, immediately below.
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Table 2. Conservative Substitutions i

Side Chain Characteristic Amino Acid
Aliphatic: ALLVP
Aromatic F, W

Non-polar (hydrophobic)

Sulfur-containing | M

Borderline G
Hydroxyl ST,Y
Amides N, Q
Uncharged-potar
Sulfhydryl C
Borderline G
Positively Charged (Basic) K, R, H
Negatively Charged D, E

(Acidic)

Variants or derivatives can also have additional amino acid
residues which arise from use of specific expression systems. For example,
use of commercially available vectors that express a desired polypeptide as
part of a glutathione-S-transferase (GST) fusion product provides the desired
polypeptide having an additional glycine residue at position -1 after cleavage of
the GST component from the desired polypeptide. Variants which result from
expression in other vector systems are also contemplated, including those
wherein histidine tags are incorporated into the amino acid sequence, generally
at the carboxy and/or amino terminus of the sequence.

Deletion variants are also contemplated wherein one or more
amino acid residues in a binding domain of this disclosure are removed.
Deletions can be effected at one or both termini of the fusion protein, or from
removal of one or more residues within the amino acid sequence.

In certain illustrative embodiments, fusion proteins of this
disclosure are glycosylated, the pattern of glycosylation being dependent upon
a variety of factors including the host cell in which the protein is expressed (if
prepared in recombinant host cells) and the culture conditions.

This disclosure also provides derivatives of fusicn proteins.
Derivatives include specific binding domain polypeptides bearing modifications
other than insertion, deletion, or substitution of amino acid residues. In certain
embodiments, the modifications are covalent in nature, and include for
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example, chemical bonding with polymers, lipids, other organic, and inorganic
moieties. Derivatives of this disclosure may be prepared to increase circulating
half-life of a specific binding domain polypeptide, or may be designed to
improve targeting capacity for the polypeptide to desired cells, tissues, or
organs.

This disclosure further embraces fusion proteins that are
covalently modified or derivatized to include one or more water-soluble polymer
attachments such as polyethylene glycol, polyoxyethylene glycol, or
polypropylene glycol, as described U.S. Patent Nos: 4,640,835; 4,496,689;
4,301,144; 4,670,417, 4,791,192 and 4,179,337. Still other useful polymers
known in the art include monomethoxy-polyethylene glycol, dextran, cellulose,
and other carbohydrate-based polymers, poly-(N-vinyl pyrrolidone)-
polyethylene glycol, propylene glycol homopolymers, a polypropylene
oxide/ethylene oxide co-polymer, polyoxyethylated polyols {e.g., glycerol) and
polyvinyl alcohoi, as well as mixtures of these polymers. Particularly preferred
are polyethylene glycol (PEG)—derivatized proteins. Water-soluble polymers
may be bonded at specific positions, for example at the amino terminus of the
proteins and polypeptides according to this disclosure, or randomiy attached to
one or more side chains of the polypeptide. The use of PEG for improving
therapeutic capacities is described in US Patent No. 6,133,426.

A particular embodiment of this disclosure is an immunoglobulin
or an Fc fusion protein. Such a fusion protein can have a long half-life, e.g.,
several hours, a day or more, or even a week or more, especially if the Fc
domain is capable of interacting with FcRn, the neonatal Fc receptor. The
binding site for FcRn in an F¢ domain is aiso the site at which the bacterial
proteins A and G bind. The tight binding between these proteins can be used
as a means to purify antibodies or fusion proteins of this disclosure by, for
example, employing protein A or protein G affinity chromatography during
protein purification.

Protein purification techniques are well known to those of skill in
the art. These techniques involve, at one level, the crude fractionation of the
polypeptide and non-polypeptide fractions. Further purification using
chromatographic and electrophoretic techniques to achieve partial or complete
purification (or purification to homogeneity) is frequently desired. Analytical
methods particularly suited to the preparation of a pure fusion protein are ion-
exchange chromatography; exclusion chromatography; polyacrylamide gel
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electrophoresis; and isoelectric focusing. Particularly efficient methods of
purifying peptides are fast protein liquid chromatography and HPLC.

Certain aspects of the present disclosure concern the purification,
and in particular embodiments, the substantial purification, of a fusion protein.
The term "purified fusion protein” as used herein, is intended to referto a
composition, isolatable from other components, wherein the fusion protein is
purified to any degree relative to its naturally obtainable state. A purified fusion
protein therefore also refers to a fusion protein, free from the environment in
which it may naturally occur.

Generally, "purified” will refer to a fusion protein composition that
has been subjected to fractionation to remove various other components, and
which compaosition substantiaily retains its expressed biological activity. Where
the term "substantially purified” is used, this designation refers to a fusion
binding protein composition in which the fusion protein forms the major
component of the composition, such as constituting about 50%, about 60%,
about 70%, about 80%, about 90%, about 95%, about 99% or more of the
protein, by weight, in the composition.

Various methods for quantifying the degree of purification are
known to those of skill in the art in light of the present disclosure. These
include, for example, determining the specific binding activity of an active
fraction, or assessing the amount of fusion protein in a fraction by SDS/PAGE
analysis. A preferred method for assessing the purity of a protein fraction is to
calculate the binding activity of the fraction, to compare it to the binding activity
of the initial extract, and to thus calculate the degree of purification, herein
assessed by a "-fold purification number." The actual units used to represent
the amount of binding activity will, of course, be dependent upon the particuiar
assay technique chosen {o follow the purification and whether or not the
expressed fusion protein exhibits a detectable binding activity.

Various techniques suitable for use in protein purification are well
known to those of skill in the art. These include, for example, precipitation with
ammonium sulfate, PEG, antibodies and the like, or by heat denaturation,
followed by centrifugation; chromatography steps such as ion exchange, gel
filtration, reverse phase, hydroxylapatite, and affinity chromatography;
isoetectric focusing; gel electrophoresis; and combinations of these and other
technigues. As is generally known in the art, it is believed that the order of
conducting the various purification steps may be changed, or that certain steps
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may be omitted, and siill result in a suitable method for the preparation of a
substantially purified protein.

There is no general requirement that the fusion protein always be
provided in its most purified state. Indeed, it is contemplated that less
substantially purified proteins will have utility in certain embodiments. Partial
purification may be accomplished by using fewer purification steps in
combination, or by utilizing different forms of the same general purification
scheme. For example, it is appreciated that a cation-exchange column
chromatography performed utilizing an HPLC apparatus will generally result in
greater purification than the same technique utilizing a low pressure
chromatography sysiem. Methods exhibiting a lower degree of relative
purification may have advantages in total recovery of protein product, orin
maintaining binding activity of an expressed protein.

It is known that the migration of a polypeptide can vary,
sometimes significantly, with different conditions of SDS/PAGE (Capaldi et al.
(1977) Biochem. Biophys. Res. Comm. 76:425). 1t will therefore be appreciated
that under differing electrophoresis conditions, the apparent molecular weights
of purified or partially purified fusion protein expression products may vary.

Polynucleotides, Expression Vectors, and Host Cells

This disclosure provides poiynucleotides (isolated or purified or
pure polynucleotides} encoding the multi-specific fusion protein of this
disclosure, vectors {including cloning vectors and expression vectors)
comprising such polynucleotides, and cells {e.g., host cells} fransformed or
fransfected with a polynucleotide or vector according to this disclosure.

in certain embodiments, a polynuclectide (DNA or RNA) encoding
a binding domain of this disclosure, or a multi-specific fusion protein containing
one or more such binding domains is contemplated. Expression cassettes
encoding multi-specific fusion protein constructs are provided in the examples
appended hereto.

The present disclosure also relates to vectors that include a
polynucleotide of this disclosure and, in particular, to recombinant expression
constructs. In one embodiment, this disclosure contemplates a vector
comprising a polynucleotide encoding a multi-specific fusion protein containing
a CD86 binding domain and an IL-10 agonist, an HLA-G agonist, an HGF
agonist, an 11.-35 agonist, a PD-1 agonist, a BTLA agonist, a LIGHT antagonist,
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a GITRL antagonist or a CD40 antagonist domain of this disclosure, along with
other polynucleotide sequences that cause or facilitate transcription, translation,
and processing of such multi-specific fusion protein-encoding sequences.

Appropriate cloning and expression vectors for use with
prokaryotic and eukaryotic hosts are described, for example, in Sambrook ef
al., Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring
Harbor, NY, (1989). Exemplary cloning/expression vectors include cloning
veciors, shuttle vectors, and expression constructs, that may be based on
plasmids, phagemids, phasmids, cosmids, viruses, artificial chromosomes, or
any nucleic acid vehicle known in the art suitable for amplification, transfer,
and/or expression of a polynucleotide contained therein

As used herein, "vector” means a nucleic acid molecule capable
of transporting another nucleic acid to which it has been linked. Exemplary
vectors include plasmids, yeast artificial chromosomes, and viral genomes.
Certain veclors can autonomously replicate in a host cell, while other vectors
can be integrated into the genome of a host cell and thereby are repiicated with
the host genome. In addition, certain vectors are referred to herein as
"recombinant expression vectors” (or simply, "expression vectors”), which
contain nucleic acid sequences that are operatively linked to an expression
control sequence and, therefore, are capable of directing the expression of
those sequences.

In certain embodiments, expression constructs are derived from
piasmid vectors. lilustrative constructs include modified pNASS vector
(Clontech, Palo Alto, CA), which has nucleic acid sequences encoding an
ampicillin resistance gene, a polyadenylation signal and a T7 promoter site;
pDEF38 and pNEF38 (CMC ICOS Biologics, Inc.), which have a CHEF1
promoter; and pD18 (Lonza}, which has a CMV promoter. Other suitable
mammalian expression vectors are well known (see, e.g., Ausubel ef al., 1995;
Sambrook ef al., supra; see also, e.g., catalogs from Invitrogen, San Diego, CA,;
Novagen, Madison, WI; Pharmacia, Piscataway, NJ). Useful constructs may be
prepared that include a dihydrofolate reductase (DHFR)-encoding sequence
under suitable reguiatory control, for promoting enhanced production levels of
the fusion proteins, which levels result from gene amplification following
application of an appropriate selection agent (e.g., methotrexate).

Generally, recombinant expression vectors will include origins of
replication and selectable markers permitting fransformation of the host cell,
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and a promoter derived from a highly-expressed gene to direct transcription of a
downstream structural sequence, as described above. A vector in operable
linkage with a polynucleotide according 1o this disclosure yields a ¢loning or
expression construct. Exemplary cloning/expression constructs contain at least
one expression control element, e.q., a promoter, operably linked to a
polynucleotide of this disclosure. Additional expression control elements, such
as enhancers, factor-specific binding sites, terminators, and ribosome binding
sites are also contemplated in the vectors and cloning/expression constructs
according to this disclosure. The heterologous structural sequence of the
polynuclectide according to this disclosure is assembled in appropriate phase
with translation initiation and termination sequences. Thus, for example, the
fusion protein-encoding nucleic acids as provided herein may be included in
any one of a variety of expression vector constructs as a recombinant
expression construct for expressing such a protein in a host cell.

The appropriate DNA sequence(s) may be inserted into a vector,
for example, by a varisty of procedures. In general, a DNA sequence is
inserted into an appropriate restriction endonuclease cleavage site(s) by
procedures known in the arl. Standard techniques for cloning, DNA isclation,
amplification and purification, for enzymatic reactions involving DNA ligase,
DNA polymerase, restriction endonucieases and the like, and various
separation techniques are contemplated. A number of standard techniques are
described, for example, in Ausubel et al. (Current Protocols in Molecular
Biology, Greene Publ. Assoc. Inc. & John Wiley & Sons, Inc., Boston, MA,
1893}, Sambiook et al. {(Molecular Cloning, Second Ed., Cold Spring Harbor
Laboratory, Plainview, NY, 1989); Maniatis et al. (Molecular Cloning, Cold
Spring Harbor Laboratory, Plainview, NY, 1982); Glover (Ed.) (DNA Cloning
Vol. I and ll, IRL Press, Oxford, UK, 1985); Hames and Higgins (Eds.) (Nucleic
Acid Hybridization, IRL Press, Oxford, UK, 1985); and elsewhere.

The DNA sequence in the expression vector is operatively linked
to at least one a'ppropriate expression control sequence (e.g., a constitutive
promoter or a regulated promoter) to direct mRNA synthesis. Representative
examples of such expression control sequences include promoters of
eukaryotic cells or their viruses, as described above. Promoter regions can be
selected from any desired gene using CAT (chioramphenicol transferase)
vectors or other vectors with selectable markers. Eukaryotic promoters include
CMV immediate early, HSV thymidine kinase, early and late SV40, L.TRs from
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retrovirus, and mouse metaliothionein-lI. Selection of the appropriate vector and
promoter is well within the level of ordinary skill in the art, and preparation of
certain particularly preferred recombinant expression constructs comprising at
least one promoter or regulated promoter operably linked 10 a nucleic acid
encoding a protein or polypeptide according to this disclosure is described
herein.

Variants of the polynucleotides of this disclosure are also
contemplated. Variant polynucieotides are at least 90%, and preferably 95%,
99%, or 99.9% identical to one of the polynucleotides of defined sequence as
described herein, or that hybridizes to one of those polynuciectides of defined
sequence under stringent hybridization conditions of 0.015M sodium chloride,
0.0015M sodium citrate at about 65-68°C or 0.015M sodium chloride, 0.0015M
sodium cifrate, and 50% formamide at about 42°C. The polynucleotide variants
retain the capacity to encode a binding domain or fusion protein thereof having
the functionality described herein.

The term “stringent” is used to refer to conditions that are
commonly understood in the art as stringent. Hybridization stringency is
principally determined by temperature, ionic strength, and the concentration of
denaturing agents such as formamide. Examples of stringent conditions for
hybridization and washing are 0.015M sodium chloride, 0.0015M sodium citrate
at about 85-68°C or 0.015M sodium chloride, 0.0015M sodium citrate, and 50%
formamide at about 42°C (see Sambrook ef al., Molecufar Cloning: A
Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor, N.Y., 18809).

More stringent conditions (such as higher temperature, lower ionic
strength, higher formamide, or other denaturing agent) may also be used;
however, the rate of hybridization will be affected. In instances wherein
hybridization of deoxyoligonucleotides is concemed, additional exemplary

-stringent hybridization conditions include washing in 6x SSC, 0.05% sodium

pyrophosphate at 37°C (for 14-base oligonucleotides), 48°C (for 17-base
oligonucleotides), 55°C (for 20-base oligonucleotides), and 60°C (for 23-base
oligonucleatides).

A further aspect of this disclosure provides a host cell transformed
or transfected with, or otherwise containing, any of the polynucleotides or
vector/fexpression constructs of this disclosure. The polynucleotides or
cloning/expression constructs of this disclosure are introduced into suitable
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cells using any method known in the art, including tfransformation, transfection
and transduction. Host cells include the cells of a subject undergoing ex vivo
cell therapy including, for example, ex vivo gene therapy. Eukaryotic host cells
contemplated as an aspect of this disclosure when harboring a polynucleotide,
vector, or protein according to this disclosure include, in addition to a subject’s
own cells (e.g., a human patient’'s own cells), VERO cells, Hela cells, Chinese
hamster ovary (CHQO]} cell lines (including modified CHO cells capable of
modifying the glycosylation pattern of expressed muitivalent binding molecules,
see US Patent Application Publication No. 2003/0115614), COS cells (such as
COS-7), W138, BHK, HepG2, 3T3, RIN, MDCK, A549, PC12, K562, HEK293
cells, HepG2 cells, N cells, 3T3 cells, Spodopftera frugiperda cells (e.g., Sf9
cells), Saccharomyces cerevisiae cells, and any other eukaryotic cell known in
the art to be useful in expressing, and optionally isolating, a protein or peptide
according to this disclosure. Also contemplated are prokaryotic cells, including
Escherichia coli, Baciflus subfifis, Salmoneffa typhimurium, a Streptomycete, or
any prokaryotic cell known in the art to be suitable for expressing, and
optionally isolating, a protein or peptide according to this disclosure. In isolating
protein or peptide from prokaryotic cells, in particular, it is contemplated that
techniques known in the art for extracting protein from inclusion bodies may be
used. The selection of an appropriate host is within the scope of those skiiled
in the art from the teachings herein. Host cells that glycosylate the fusion
proteins of this disclosure are contemplated.

The term "recombinant host cell” (or simply "host cell”) refers o a
cell containing a recombinant expression vector. It should be understood that
such terms are intended to refer not only to the particular subject ceil but to the
progeny of such a cell. Because certain modifications may occur in succeeding
generations due to either mutation or environmental influences, such progeny
may not, in fact, be identical to the parent cell, but are siill included within the
scope of the term "host cell” as used herein.

Recombinant host cells can be cultured in a conventional nutrient
medium modified as appropriate for activating promoters, selecting
transformants, or amplifying particular genes. The culture conditions for
particular host celis selected for expression, such as temperature, pH and the
like, will be readily apparent to the ordinarily skilled artisan. Various
mammalian cell culture systems can also be employed to express recombinant
protein. Examples of mammalian expression systems include the COS-7 lines
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of monksy kidney fibroblasts, described by Gluzman {1981) Cell 23:175, and
other cell lines capable of expressing a compatible vector, for example, the
C127, 3713, CHO, Hel.a and BHK cell lines. Mammalian expression vectors will
comprise an origin of replication, a suitable promoter and, optionally, enhancer,
and also any necessary riboscme binding sites, polyadenylation site, splice
donor and acceptor sites, transcriptional termination sequences, and 5'-flanking
nontranscribed sequences, for example, as described herein regarding the
preparation of multivalent binding protein expression constructs. DNA
sequences derived from the SV40 splice, and polyadenylation sites may be
used to provide the required nontranscribed genetic elements. Introduction of
the construct into the host cell can be effected by a variety of methods with
which those skiiled in the art will be familiar, including calcium phosphate
transfection, DEAE-Dexiran-mediated {ransfection, or electroporation (Davis et
al. (1986) Basic Methods in Molecular Biology).

In one embodiment, a host cell is transduced by a recombinant
viral construct directing the expression of a protein or polypeptide according to
this disclosure. The transduced host cell produces viral particles containing
expressed protein or polypeptide derived from portions of a host cell membrane
incorporated by the viral particles during viral budding.

Compositions and Methods of Use

To treat human or non-human mammals suffering a disease state
associated with CD86, IL-10, HLA-G, IL-35, PD-1, BTLA, LIGHT, GITRL or
CDA40 dysregulation, a multi-specific fusion protein of this disclosure is
administered to the subject in an amount that is effective to ameliorate
symptoms of the disease state following a course of one or more
administrations. Being polypeptides, the multi-specific fusion proteins of this
disclosure can be suspended or dissolved in a pharmacsutically acceptable
diluent, optionally including a stabilizer of other pharmaceutically acceptable
excipients, which can be used for intravenous administration by injection or
infusion, as more fully discussed below.

A pharmaceutically effective dose is that dose required o prevent,
inhibit the occurrence of, or treat (alleviate a symptom {o some extent,
preferably all symptoms of) a disease state. The pharmaceutically effective
dose depends on the type of disease, the composition used, the route of
administration, the type of subject being treated, the physical characteristics of
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the specific subject under consideration for treatment, concurrent medication,
and other factors that those skilled in the medical arts will recognize. For
example, an amount between 0.1 mg/kg and 100 mg/kg body weight (which
can be administered as a single dose, or in multiple doses given hourly, daily,
weekly, monthly, or any combination thereof that is an appropriate interval) of
active ingredient may be administered depending on the potency of a binding
domain polypeptide or multi-specific protein fusion of this disclosure.

in certain aspects, compositions of fusion proteins are provided by
this disclosure. Pharmaceutical compositions of this disclosure generally
comprise one or more type of binding domain or fusion protein in combination
with a pharmaceutically acceptable carrier, excipient, or diluent. Such carriers
will be nontoxic to recipients at the dosages and concentrations employed.
Pharmaceutically acceptable carriers for therapeutic use are well known in the
pharmaceutical art, and are described, for example, in Remington’s
Pharmaceutical Sciences, Mack Pubiishing Co. {A.R. Gennaro (&d.) 1985). For
example, sterile saline and phosphate buffered saline at physiological pH may
he used. Preservatives, stabilizers, dyes and the like may be provided in the
pharmaceutical composition. For example, sodium benzoate, sorbic acid, or
esters of p-hydroxybenzoic acid may be added as preservatives. /d. at 1440,
In addition, antioxidants and suspending agents may be used. /d. The
compounds of the present invention may be used in either the free base or salt
forms, with both forms being considered as being within the scope of the
present invention.

Pharmaceutical compositions may also contain diluents such as
buffers; antioxidants such as ascorbic acid, low molecular weight (less than
about 10 residues) polypeptides, proteins, amino acids, carbohydrates {(e.g.,
glucose, sucrose, or dextring), chelating agents (e.g., EDTA), glutathione or
other stabilizers or excipients. Neutral buffered saline or saline mixed with
nonspecific serum albumin are exemplary appropriate diluents. Preferably,
product is formulated as a lyophilizate using appropriate excipient solutions as
diluents.

Compositions of this disclosure can be used to treat disease
states in human and non-human mammals that are a resutlt of or associated
with CD86, IL-10, HLA-G, IL-35, PD-1, BTLA, LIGHT, GITRL or CD40
dysregulation. As discussed above, blocking of binding of CD86 to CD28, for
example by administration of CTLA41g, has been shown to be effective in
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treating autoimmune disorders, such as rheumaitoid arthritis. 1110 is known to
have immunosuppressive properties (Commins et af. (2008) J. Allergy Clin.
Immunol. 121:1108-11; Ming et al., (2008) Immunity 28:468-476), and
beneficial responses have been seen following administration of .10 o
patients with psoriasis (Asaduliah et al. (1899) Arch. Dermatol. 135:187-92) and
inflammatory bowel disease (Schreiber ef al. (2000) Gastroenterology
119:1461-72). As noted above, it has been suggested that HLA-G may be
useful in reducing inflammatory responses in the CNS associated with multiple
sclerosis (Wiend! et al. (2005) Blood, 128:2689-2704), and as a therapeutic
agent in promoting tolerance to grafts in transplantations (Carosella et al.
(2008) Blood 111:4862-4870). HGF has been shown to be effective in reducing
disease both in a mouse model of arthritis and in a mouse model of asthma.
L35 has been shown to be effective in reducing disease in a mouse model of
arthritis and to suppress T-cell proliferation. As discussed above, LIGHT
antagonists have been shown to be effective in reducing graft vs. host disease
and to suppress T-cell proliferation. In addition, LIGHT is believed to play a role
in inflammatory bowel disease and Crohn’s disease. PD1-L1 or PD1-L.2 to PD-
1 has been shown to be effective in reducing T-cell activation and cytckine
production. BTLA has been shown to be effective in reducing T-cell activation
and cytokine production. Binding of GITRL to GITR has been shown o
increase disease severity in animal models of asthma and arthritis, and is
known to increase T cell inflammatory and immune responses. As discussed
above, CD40 signaling is involved in diseases such as autoimmune diseases,
cancers, and organ and tissue graft rejections.

Thus, multi-specific fusion proteins of this disclosure are useful in
treating various autoimmune and/or inflammatory disorders, such as
rheumatoid arthritis, juvenile rheumatoid arthritis, asthma, systemic lupus
erythematosus (SLE), inflammatory bowel disease (including Crohn'’s disease
and ulcerative colitis), graft versus host disease, psoriasis, multiple sclerosis,
dermatomyositis, polymyositis, pernicious anaemia, primary biliary cirrhosis,
acute disseminated encephalomyelitis (ADEM), Addison's disease, ankylosing
spondylitis, antiphospholipid antibody syndrome (APS) autoimmune hepatitis,
diabetes mellitus type 1, Goodpasture's syndrome, Graves' disease, Guillain-
Barré syndrome (GBS), Hashimoto's disease, idiopathic thrombocytopenic
purpura, lupus erythematosus, pemphigus vulgaris, Sjogren's syndrome,
temporal arteritis (also known as "giant cell arteritis"), autoimmune hemolytic
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anemia, bullous pemphigoid, vasculitis, coeliac disease, endometriosis,
hidradenitis suppurativa, interstitial cystitis, morphea, scleroderma, narcolepsy,
neuromyatonia, vitllige and autoimmune inner ear disease. In addition, mulii-
specific fusion proteins of this disclosure are useful in suppressing detrimental
immune alloresponse in organ transplant (including solid organ transplant or
allograft), cell transplant, or the like.

"Pharmaceutically acceptable salt” refers {o a salt of a binding
domain polypeptide or fusion protein of this disclosure that is pharmaceutically
acceptable and that possesses the desired pharmacological activity of the
parent compound. Such salts include the following: (1)} acid addition salts,
formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic
acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic
acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic
acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic
acid, benzenesulfonic acid, 4-chiorobenzenesulfonic acid, 2-
naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 4-
methylbicyclof2.2.2]-oct-2-ene-1-carboxylic acid, giucoheptonic acid, 3-
phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, laury! sulfuric
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic
acid, muconic acid, and the like; or (2) salts formed when an acidic proton
present in the parent compound either is replaced by a metal ion, e.g., an alkali
metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an
organic base such as ethanolamine, diethanolamine, triethanolamine,
N-methylglucamine, or the like.

in particular illustrative embodiments, a polypeptide or fusion
protein of this disclosure is administered intravenously by, for example, bolus
injection or infusion. Routes of administration in addition to intravenous include
oral, fopical, parenteral (e.g., sublingually or buccally), sublingual, rectal,
vaginal, and infranasal. The term parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular, intrasternal,
infracavernous, intrathecal, intrameatal, intraurethral injection or infusion
techniques. The pharmaceutical composition is formulated so as to allow the
active ingredients contained therein to be bioavailable upon administration of
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the composition o a patient. Compositions that will be administered to a
patient take the form of one or more dosage units, where for example, a tablet
may be a single dosage unit, and a container of one or more compounds of this
disclosure in aerosol form may hold a plurality of dosage units.

For oral administration, an excipient and/or binder may be
present, such as sucrose, kaolin, glycerin, starch dextrans, cyclodextrins,
sodium alginate, ethy! cellulose, and carboxy methylcellulose. Sweetening
agents, preservatives, dye/colorant, flavor enhancer, or any combination
thereof may optionally be present. A coating shell may also optionally be used.

In a composition intended to be administered by injection, one or
more of a surfactant, preservative, wetting agent, dispersing agent, suspending
agent, buffer, stabilizer, isotonic agent, or any combination thereof may
aptionally be included.

For nucleic acid-based formulations, or for formulations
comprising expression products according to this disclosure, about 6.01 pg/kg
to about 100 mg/kg body weight will be administered, for example, by the
intradermal, subcutaneous, intramuscular, or intravenous route, or by any route
known in the art to be suitable under a given set of circumstances. A preferred
dosage, for example, is about 1 ng/kg to about 20 mg/kg, with about 5 ug/kg to
about 10 mg/kg particularly preferred. It will be evident to those skilled in the
art that the number and frequency of administration will be dependent upon the
response of the host.

The pharmaceutical compositions of this disclesure may be in any
form that allows for administration to a patient, such as, for example, in the form
of a solid, liquid, or gas {(aerosol). The composition may be in the form of a
liquid, e.g., an elixir, syrup, solution, emulsion or suspension, for administration
by any route described herein.

A liquid pharmaceutical composition as used herein, whether in
the form of a solution, suspension or other like form, may include one or more
of the following components: sterile diluents such as water for injection, saline
solution (e.g., physiological saline), Ringer’'s solution, isotonic sodium chioride,
fixed oils such as synthetic mono- or digylcerides that may serve as the solvent
or suspending medium, polyethylene giycols, glycerin, propyiene glycol or other
solvents; antibacterial agents such as benzyl aicohot or methyl paraben;
antioxidants such as ascorbic acid or sodium bisulfite; buffers such as acetates,
citrates or phosphates; chelating agents such as ethylenediaminetetraacetic
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acid; and agents for the adjustment of tonicity such as sodium, chloride, or
dextrose. The parenteral preparation can be enclosed in ampoules, disposable
syringes or multiple dose vials made of glass or plastic. Physiological saline is
a preferred additive. An injectable pharmaceutical composition is preferably
sierile. .

It may also be desirable to include other components in the
preparation, such as delivery vehicles including aluminum salts, water-in-oil
emulsions, biodegradable oil vehicles, oil-in-water emulsions, biodegradable
microcapsules, and liposomes. Examples of adjuvants for use in such vehicles
include N-acetylmuramyl-L-alanine-D-isoglutamine (MDP), lipopolysaccharides
(L.PS), glucan, IL-12, GM-CSF, y-interferon, and IL-15.

While any suitable carrier known to those of ordinary skill in the
art may be employed in the pharmaceutical compositions of this disclosure, the
type of carrier will vary depending on the mode of administration and whether a
sustained release is desired. For parenteral administration, the carrier may
comprise water, saline, alcohol, a fat, a wax, a buffer, or any combination
thereof. For oral adminisiration, any of the above carriers or a solid carrier,
such as mannitol, lactose, starch, magnesium stearate, sodium saccharine,
talcum, cellulose, glucose, sucrose, magnesium carbonate, or any combination
thereof, may be employed.

Also contemplated is the administration of multi-specific fusion
protein compositions of this disciosure in combination with a second agent. A
second agent may be one accepted in the art as a standard treatment for a
particutar disease state, such as inflammation, autoimmunity, and cancer.
Exemplary second agents contemplated include cytokines, growth factors,
steroids, NSAIDs, DMARDs, chemotherapeutics, radiotherapeutics, or other
active and ancillary agents.

This disclosure contemplates a dosage unit comprising a
pharmaceutical composition of this disclosure. Such dosage units include, for
example, a single-dose or a multi-dose vial or syringe, including a two-
compartment vial or syringe, one comprising the pharmaceutical composition of
this disclosure in tyophilized form and the other a diluent for reconstitution. A
multi-dose dosage unit can also be, e.g., a bag or tube for connection to an
intravenous infusion device.

This disclosure also contemplates a kit comprising a
pharmaceutical composition in a unit dose or multi-dose container, e.g., a vial,
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and a set of instructions for administering the composition to patients suifering
a disorder as described herein.

All U.S. patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications, non-patent
publications, tables, sequences, webpages, or the like referred to in this
specification, are incorporated herein by reference, in their entirety. The
following examples are intended to illustrate, but not limit, this disclosure.

65



10

15

20

25

30

WO 2016/040105 PCT/US2009/659446

EXAMPLES

Xceplor Sequences

Nucleotide expression cassetles and amino acid sequences of
exemplary multi-specific fusion proteins having a CTLA4 ectodomain are
provided in SEQ 1D NOS:8, 12, 16, 23, 27, 30, 34, 37 and 41 and SEQ ID
NOS:9, 13,17, 24, 28, 31, 35, 38, and 42, respectively. The activity of these
exemplary multi-specific fusion proteins was tested as described in Examples
1-6 below. Abbreviations used in the following examples include the following
terms: PBS-T: PBS, pH 7.2-7.4 and 0.1% Tween®20; Working buffer; PBS-T
with 1% BSA; Blocking buffer: PBS-T with 3% BSA.

EXAMPLE 1
ANTI-CD86 BINDING DOMAINS

Hybridomas 3D1 and FUN1 were used to clone the anti-CD86
variable binding domains of these monoclonal antibodies. The sequences for
the heavy chain, light chain, scFv linker, and CDRs from the FUN1 and 3D1
anti-CD86 monoclonal antibodies are found in SEQ NOS:305-313 and 318-3286,
respectively.

The following humanized FUN1 anti-CD86 monocional antibody
variabie binding domains were used fo construct SMIP proteins and xceptors.
The FUN1 CDRs were grafted into human germiine sequences as follows: (1)
FUN1-11 has lgkv4-1*01 FR for light chain and IgHV1-F*01 FR for heavy chain;
(2) FUN1-21 has Igkv4-1*01 FR for light chain and IgHVY1-2*02 FR for heavy
chain; (3) FUN1-31 has Igkv4-1*01 FR for light chain and lgHV3-11"01 FR for
heavy chain; (4) FUN1-12 has Igkv1-27*01 FR for light chain and IgHV1-F*01
FR for heavy chain; {(5) FUN1-22 has Igkv1-27*01 FR for light chain and IgHV1-
2*02 FR for heavy chain; and (6) FUN1-32 has Igkv1-27*01 FR for light chain
and IgHV3-11*01 FR for heavy chain. The germline CDRs for the humanized
molecules are similar to the original FUN1 molecules.

Consequently, six versions of humanized FUN1 SMIP proteins
were also generated as follows: (1) FUN1-11 (SEQ 1D NO:225); (2) FUN1-21
(SEQ ID NO:227); (3} FUN1-31 (SEQ ID NO:229); (4) FUN1-12 (SEQ ID
NO:231); (5) FUN1-22 (SEQ ID NO:233); and (6) FUN1-32 (SEQ ID NO:235).
Binding activity of these humanized FUN1 SMIP molecules is shown in Figure
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7. in addition, the FUN1 variable domains (scFv) and humanized FUN1 scFv
were used to make xceptors, such as IL10::FUN1 (SEQ ID NO:183);
FUN1:IL10 (SEQ ID NO:187); FUN1-21:1L10 (SEQ 1D NO:237); IL10:FUN1-
21 (SEQ 1D NO:254); IL10 187A::FUN1-21 {(SEQ 1D NO:258); and
monolL10::FUN1-21 binding domain was also made using a short A2 hinge
(SEQ ID NO:276) {(wherein the A2 hinge amino acid sequence is set forth in
SEQ ID NO:364).

These, and all the other constructs described herein, were cloned
into appropriate mammalian expression vectors and expressed in various cell
lines to produce protein for particular functional assays.

EXAMPLE 2
XCEPTOR BINDING TO IL10-R1 By BIACORE™

iIL1G-R1 binding activity was examined for an Xceptor including a
CTLA4 ectodomain and an IL10 domain (SEQ ID NO:9), substantially as
follows.

Surface plasmon resonance (SPR) measurements were
performed on a BlAcore™ T100 SPR (Pharmacia Biotech AB, Uppsala) using
HBS-P+ (GE Healthcare) as a running buffer. 1L-10R1 (25 pg/mL in 10 mM
sodium acetate, pH 4.0; R&D Systems) was directly immobilized onto a CM5
chip using standard amine coupling chemistry (Biacore Amine Coupling Kit, GE
Healthcare), with final immobilization levels of 867, 2687, and 6719 Ru
(resonance units). IL-10-containing constructs were injected for 300 seconds,
at a flow rate of 50 pi/min, in a series of concentrations from 100 pM to 10 nM.
Dissociation was monitored for 1200 seconds, and the surface was regenerated
by injecting 2 M magnesium chioride, pH 7.58, for 60 seconds, followed by
injecting 20 mM EDTA (in HBS-P+) for 60 seconds. Binding interactions with
the surface were stable through at least 30 regeneration cycles. Data were
analyzed using BiaEvaluation for the T100, version 2.0 (GE Healthcare).
Binding kinetics of the CTLA4/IL10 Xceptor to immobilized IL-10R1 could not be
fitto a 1:1 Langmuir biﬁding model, but could be fit with high accuracy to a
bivalent analyte binding model. Equilibrium dissociation constants (Kp) could be
calculated with high accuracy for each construct by fitting the observed
response at saturation to a steady-state equilibrium model, and are provided
below in Table 3. Inclusion of the CTLA4 ectodomain in the Xceptor fusion
protein had no apparent effect on the IL10/IL10R1 interaction.
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Table 3
Immobilized First Site | First Site |Second Sie! Second Site
. Analyte n ; y 4 Ke (nM)
Protein ka(M7's)| ka(s™) ka{s™) ka{s™)
IL10-R1 ILi0* 5.7 x10° 2.6 x 10™ - - 0.46
SEQ D 5 A 3 3
IL10-R1 NO:© 7x10° 1 2.8x107| 18 x10 8.6 x10 0.41*

* Literature value (Yoon et al. (2006) J. Biol. Chem 281:35088-35096)
** Calculated from ka1 and kg1

EXAMPLE 3
XCEPTOR BINDING TO CD80 anD BoTH CD80 AND IL10 BY ELISA

CD80 and IL10R binding activity was examined by ELISA for
abatacept, a CTLA4-Ig construct referred to as CTLA4-N2 (SEQ 1D NO: 10 and
11), and the CTLA41L10 Xceptor of SEQ ID NO: 9, substantially as follows.

CD80 Binding
Each well of a 96-well black Maxisorp CD80 plate (Nunc Catalog

#437111) plate was coated with CD80-mlg (Ancell Catalog #510-020) at
2 ug/ml solution and incubated overnight at 4°C. The plate was then blocked
with Blocking Buffer (PBS-T with 3% non-fat dry milk). Samples of the proteins
to be tested serially diluted Blocking Buffer were added in duplicate wells o the
CDS'O-mlg coated plate, the plate was covered, and incubated at room
temperature for about 1 hour. After washing, 100 pl per well horse radish
peroxidase goat anti-human 1gG (gamma) diluted 1:1,000 in Blocking Buffer
was added, the plate was covered, and incubated at room temperature for 60
minutes, followed by a 10 minute incubation at roocm temperature in
QuantaBiu™ Fluorogenic Peroxidase Substrate (Thermo Scientific Catolog
#15169). The absorbance of each well was read at 420 nm. The unrelated
fusion protein TRU-015 was employed as a negative control.

The results of these experiments are shown in Figure 1. CTLA4-
N2 was found to bind as well as abatacept to CD80-mlg in this ELISA format,
while the CTLA4/IL10 Xceptor appeared to show weaker CD80 binding.
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Xeeptor Binding to both siL10R1 and sCD80

Each well of a 96-well black Maxisorp CD80 plate (Nunc Catalog
#437111) plate was coated with sIL10Ra (R&D Systems Catalog #510-020) at
2 ug/mi solution and incubated overnight at 4°C. The plate was then blocked
with Blocking Buffer (PBS-T with 3% non-fat dry milk). Samples of the proteins
to be tested serially diluted Blocking Buffer were added in duplicate wells to the
siL10Ra coated plate, the plate was covered, and incubated at room
temperature for about 1 hour. After washing, anti-CD152 antibody (Ancell
#359-020} at 10ng/ul or CD80-mlg (Ancell # 510-020) at 5 ug/ml was added
followed by horse radish peroxidase goat anti-mouse igG (Fc) (Pierce #31439)
diluted 1:10,000 in Blocking Buffer was added, the plate was covered, and
incubated at room temperature for 60 minutes, followed by a 10 minute
incubation at room temperature in QuantaBiu™ Fluorogenic Peroxidase
Substrate {Thermo Scientific Catolog #15169). The absorbance of each well
was read at 420 nm. The unrelated fusion protein TRU-015 was employed as a
negative control.

Figure 2 shows the results obtained for CTLA4-N2 and the
CTLA4:IL10 xceptor of SEQ ID NO: 9. These results demonstrate that both
the CTLA4 and IL10 domains of the CTLA4-1g-IL10 Xceptor are able to bind to
their igand/receptor simuiltanecusly.

EXAMPLE 4
XCEPTOR INDUCED STAT3 PHOSPHORYLATION

Binding of IL10 to IL10-R1 is known to activate Jak-1 and Tyk
which in turh lead to activation of STAT3 (see, for example, Williams et al.
(2007} J. Biol. Chem. 282:6965-6975). In addition, studies have demonstrated
that flow cytometry may be employed to study the phosphorylation of STAT3 in
PBMC (Lafarge et al. (2007) BMC Mol. Biol. 8:64). The ability of various I1L10-
containing constructs, including the CTLA4/IL10 Xceptor of SEQ ID NO: 9, to
induce phosphoryiation of STAT3 in human PBMC was examined substantially
as follows.

PBMCs were isclated from a human donor and cultured overnight
in complete media (RPMI, 10% FBS, pen/strep) at 2x10° cells/ml. The following
morning, the PBMCs were washed once, resuspended with pre-warmed RPMI
1640 (no supplements) at 4x10° cells/mi and incubated at 37°C for 2.5hrs. i
Treatments were prepared at a 2X concentration in 0.25mbL of RPM! 1640 and
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mixed with 1x10° PBMCs in 0.25mt. of RPMI 1640. The samples were then
incubated for 15min at 37°C. Upon completion of the 15min incubation, 0.5mL
of ice cold BD Cytofix Buffer (BD Biosciences, cat #554655) was added to each
tube. Cells were incubated on ice for 30min and then washed with 2mils of
DPBS+2.5% FBS (FACS Buffer). After decanting and vortexing the samples,
0.5mL of ice cold BD PERM BUFFER il (BD Biosciences, cat # 558050) was
added to each tube and the samples were then incubated on ice for 30min.
Samples were washed 3X with 2mL of FACS Buffer, and resuspended in
~0.2mL of FACS buffer after the final wash. 20ul of FITC conjugated anti-
Human STAT3 mAb (BD Biosciences, clone PY705) was added to each
sample. Cells were incubated in the dark at room temperature for 30min.
Samples were then washed 3X with FACS Buifer to remove any unbound
antibody. Samples were analyzed on a LSRII flow cytometer. A gate was
applied to live lymphocytes based on SSC and FSC profiles and MFI for FITC
was determined.

As shown in Figure 3 and Figure 4, all IL-10 containing constructs
increased STAT3 phosphotylation in a dose dependent fashion.

EXAMPLE 5
XCEPTOR BINDING TO CD86 aND BOTH CD86 AND IL10

A human B-lymphoblastoid cell line that expresses CD86
(WIL2-S) was used to examine CD86 binding, and a CHO cell line expressing
CDg6 (HuCDSG—ZAZ cells) on the surface was used in combination with soluble
1LL10 Receptor1 (IL10R1) fusion protein linked to a murine 1gG Fc or an anti-
IL10 antibody to examine the simultaneous binding of the CD86 antagonist and
IL10 agonist found on xceptor molecules. Briefly, WIL2-S or HuCD86-2A2 cells
were incubated with test molecuies containing a CD86 antagonist at
concentrations ranging from saturation to background levels. To the HuCD86-
2A2 cells, an IL10R1-mulg fusion protein or a murine anti-IL10 antibody was
further added to form a complex with the test molecules that had bound to the
cell surface via CD86. After the incubation, cells were washed and a
fluorophore {R-phycoerythrin) tagged F(Ab'), antibody specific for the Fc¢ portion
of the xceptor molecule, IL10R-Ig fusion protein, or anti-IL10 antibody. The
tagged cells were then passed through a flow cytometer and data was analyzed
by plotting median fluorescence intensity of each sample.
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As shown in Figure 5, binding to CD86 on WIL2-S cells by xceptor
molecules containing an anti-CD86 binding domain (e.g., from hybridoma
antibodies 3D1 and FUN1) showed higher affinity than binding of CTLA4
ectodomain containing xceptor molecules. More specifically, anti-CD86 3D1
containing xceptor 301::1L10 (SEQ 1D NO:189) had slightly higher affinity to
CD86 than anti-CD86 FUN1 containing xceptor FUN1::IL10 {SEQ {D NO:187),
whereas CTLA4-Ig (SEQ ID NO:11) and a CTLA4 containing xceptor (SEQ ID
NO:173) had much lower affinity for CD86 than the anti-CD86 binding domains
from hybridoma antibodies 3D1 and FUN1.

As shown in Figure 6, xceptor molecules containing a CD86
antagonist and IL10 agonist could simultaneously bind CD86 on HuCD86-2A2
cells (CHO cells expressing CD86 on cell surface developed in house) and
soluble IL10R1. Furthermore, Figure 6 shows that the iL10 variants had
different binding affinities for IL10R1. For example, the xceptor molecules
CTLA4::monoll.10 (SEQ ID NO:181) and (CTLA4::1L103-75 (SEQ ID NO:173)
had similar affinities for [L10R1, but the xceptors containing the viral mutated
IL10 form, CTLA4:L10I87A (SEQ ID NO:181) and CTLA4::1L10187S (SEQ ID
NO:193), showed much lower affinity for IL10R1.

In another experiment, different versions of humanized FUN1
SMIPs were tested for CD86 binding. Supernatants of HEK293 cells transiently
transfected with the six different versions of humanized FUN1 SMIPs were
examined for CD86 binding using HUCD86-2A2 cells. Figure 7 shows that that
FUN1-21 (SEQ ID NO:227) had the best binding affinity to CD86 followed by
FUN1-22 (SEQ 1D NO:233) and then FUN1-11 (SEQ 1D NO:225); the remaining
humanized FUN1 SMIP proteins (FUN1-12, SEQ ID NO:229; FUN1-31, SEQ ID
NO:231; FUN1-32, SEQ ID NO:235) did not show detectable binding.

EXAMPLE 6
VARYING BINDING DOMAIN LINKER LENGTHS IN XCEPTOR PROTEINS

Linker stability for CTLA4.:IL10 molecules was examined. All
linker variants were stably transfected in CHOK1SYVY cells and stable bulk
populations were cultured at 37°C and shifted to 34°C on day 3. Proteins were
purified by Protein A column and followed by second step SEC column. ELISA
assays were performed to measure the [L10 binding to IL10R1-mig fusion
protein. The results in Figure 8 showed that xceptor {CTLA4::1L10)-65 (SEQ ID
NO:8) had reduced IL10 binding due to instability of the linker, but
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(CTLA4::IL10)-68 (SEQ ID NO:171), (CTLA4::1L10)-69 (SEQ 1D NO:302), and
(CTLA4::1L10)-75 (SEQ ID NO:173) were stable in these culture conditions.

Shorter linker variants were also tested in CTLA4::1L10 xceptor
proteins for binding to IL10R1 by ELISA. The shorter linker variants were
transiently transfected and proteins were Protein A column purified. ELISA
assays were performed to measure the IL10 binding to IL10R1-mlg fusion
protein. The results in Figure 9 showed that the shorter linker variants
(CTLA4:1L10)-77 (SEQ ID NO:175), Q0033 (CTLA4::IL10)-78 (SEQ ID
NO:177), and (CTLA4::1L10)-79 (SEQ 1D NO:179) worked as well as the longer
linkers for back end IL10 binding affinity (e.g., compared to (CTLA4::1L10}-68;
SEQ ID NO:171).

EXAMPLE 7
SERUM STABILITY AND PHARMACOKINETICS OF XCEPTOR PROTEINS

The serum stability of (CTLA4::1L10)-75 (SEQ ID NO:173) was
tested. In this experiment, purified protein of SEQ 1D NO:173 was treated in
mouse serum at 37°C for 24 hours, 72 hours and F/T (freeze/thaw) and spike in
at the time of assay (T0). All stability samples were tested for their binding to
CD80 (using CD80 expressing 1F6 CHO cells) as well as for simultaneous
binding to CD80 and anti-iL10 antibody binding o IL10 on the xceptor. The
results showed that SEQ 1D NO:173 was very stable and retained anti-iL10
binding after incubation in mouse serum at the tested concentrations {from
about 0.01nM to about 10nM).

Pharmacokinetic (PK) studies for (CTLA4::1L10)-68 (SEQ ID
NO:171) and (CTLA4::1L10)-75 (SEQ ID NO:173) were conducted in female
Balb/c mice, using 3 mice per time point. Mice were injected intravenously with
200 pg/mouse. Mouse serum was collected at 15 minutes, 2 hours, 6 hours, 24
hours, 48 hours, 96 hours, 7 days and 14 days afier treatment. Samples were
tested for CD80 binding (CTLA4 assay) and simultaneous binding to CD80 and
anti-IL10 antibody (IL10 assay). The results are summarized in Table 4 below.
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Tabie 4. PK Study Summary

PK Estimates for (CTLA4::IL10)-68| (CTLA4::IL10)-75
Ahatacept, (CTLA4::1L10)- iAbatacepti PK Parameter PK Parameter
68 and (CTLA4:1L10)-75 |Estimates Estimates Estimates

Parameter Units CTLA4 (CTLA4| IL-10 CTLA4 iL-10
Assay | Assay| Assay Assay | Assay

HL_Lambda_z hr 4549 | 32.62 | 29.36 34.59 31.48

Vz_obs mb/kg | 117.30 |84.571] 158.57 | 20648 | 285.30

Cl_obs mlL/hrkgy  1.79 1.797 | 3.74 4.14 6.28

EXAMPLE 8
XCEPTOR BINDING TO CD80, CD86 AND IL10RA

CD80 and IL10R1 binding was examined by ELISA, and/or CD86
and IL10R1 binding was examined using CD86-expressing CHO cells and
gither IL10R1-Ig or anti-iL10. Binding to mouse CD80 and CD&6 was
examined by ELISA using biotin-labeled mouse antibodies. The molecules
examined included the control CTLA4-Ig (SEQ ID NOG:11) fusion protein, and
the foilowing test xceptor molecules: (CTLA4::1L10)-65 (SEQ iD NO:9);
{CTLA4::1L10)-68 (SEQ ID NO:171); (CTLA4::1L10)-69 (SEQ 1D NO:302),
(CTLA4::PDL2)-65 (SEQ 1D NO:336), substantially as described in Examples 3
and 5.

As shown in Figures 10 and 11, the (CTLA4::IL10)-65,
(CTLA4::IL10)-68, and (CTLA4::1L10)-69 xceptor molecules all bound CD80 by
ELISA and CD86 on cells. The results in Figure 12 show that CTLA4::1L10
xceptor molecules can interact with hulL10R1. Further, as shown in Figure 13,
CTLA4::IL10 xceptors can engage both BD1 (amino-terminal binding domain)
and BD2 (carboxy-terminal binding domain) simultaneously to CD80 and
IL10R1 by ELISA. Additionally, Figures 14 and 15 show that the
(CTLA4::IL10)-65, (CTLA4::IL10)-68, and (CTLA4::1L10)-69 xceptor molecules,
specific for human molecules, are capable of crossreacting with both mouse
CD80 and mouse CD86.
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EXAMPLE O
XCEPTOR BINDING TO CD80 BY BIACORE™

CD80 binding activity was examined for abatacept (Orencia®,
Bristol-Myers Squibb), a CTLA4-Fc fusicn containing the L104E A29Y
mutations, analogous to belatacept (SEQ ID NO:217), three CTLA4::IL10
xceptor linker variants each having a CTLA4 ectodomain and an 1L10 domain:
(CTLA4:IL10)-65 (SEQ iD NO:9), (CTLA4::1L10)-68 (SEQ ID NO:171), and
(CTLA4:IL10)-75 (SEQ ID NO:173); an xceptor including a CTLA4 ectodomain
with the L104E A29Y mutations and an IL10 domain (SEQ ID NO:219), and an
xceptor containing a CTLA4 ectodomain and a PD-L1 domain (SEQ 1D NO:13),
substantially as described herein. Examination of binding of CTLA4-Fc to
CD80/86 by BlAcore has been described previously (Greene et al. (1996) J.
Biol. Chem. 271:26762-26771; van der Merwe et al. (1997} J. Exp. Med.
185:393-403; Collins et al. (2002) Immunity 17:201-210). Binding of CD80 by
CTLA4 is of moderate affinity (Kg = ~200 nM), and is characterized by a fast on
rate (4-8x10° M's™") and a moderate off rate (0.090 s™). Binding of dimeric
CTLA4-Fc to CDB80 is biphasic, and has been reported with two off-rates (0.004,
0.086 s). The L104E A29Y mutations on CTLA4-Fc have been reported to
increase the affinity for CD80 two-fold over the wild type CTLA4-Fc (Larsen et
al (2006) Am. J. Transplant. 5:443-453), primarily by decreasing the initial off-
rate (reported as 0.00108 vs 0.00221 s™).

Surface plasmon resonance {(SPR) measurements were
performed on a BlAcore™ T100 SPR (Pharmacia Biotech AB, Uppsala) using
HBS-EP+ (GE Healthcare) as a running buffer. CD80-migG (25 pg/mL in 10
mM sodium acetate, pH 4.0; Ancell, Inc) was directly immobilized onto a CM5
chip using standard amine coupling chemistry (Biacore Amine Coupling Kit, GE
Healthcare), with final immobilization levels of 317, 973, and 1678 Ru
(resonance units). CTLA4-containing constructs were injected for 150 seconds,
at a flow rate of 10 yl/min, in a series of concentrations from 5 nM to 1 yM.
Dissociation was monitored for 800 seconds, and the surface was regenerated
by injecting 50 mM sodium citrate, 500 mM sodium chlicride, pH 4.0, for 60
seconds. Binding interactions with the surface were stable through at least 75
regeneration cycles. Data were analyzed using BiaEvaluation for the T100
software (version 2.0.1, GE Healthcare).

Binding kinetics of the CTLA4 constructs to immobilized CD80
could not be fit to a 1:1 Langmuir binding model, but could be fit with high
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accuracy to a bivalent analyte binding model. Increasing the association phase
by increasing the length of injection did not alter the calculated kinetic
parameters. Equilibrium dissociation constants (Kp) could be calculated with
high accuracy for each construct by fitting the observed response at saturation

5 {o a steady-state equilibrium model. The resuits for all CD80 binding molecules
are summarized in Table 5 below.
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Equilibrium affinities for the Xceptors were determined 1o
resemble that for abatacept and the reported affinity for CTLA4-Fc (200 nM;
Greene et al. 1996, ibid). Binding kinetics for the CTLA4::PDL1 xceptor were
different from those for abatacept or the CTLA4::1L.10 xceptor, although the
on/off rate compensation gives a similar affinity. This may be due to the fact
that PD-L1 binds CD80 with a weaker affinity than CTLA4 (Kp of 2.5 uM).
Similar to previous studies, CTLA4 variants containing the L104E A29Y
mutation (SEQ ID NOS:217 and 219) had a higher affinity for CD80, with a
roughly two fold improvement in initial off rate (0.00373 s for SEQ ID NO:217
as compared to 0.006 s for abatacept).

EXAMPLE 10
XCEPTOR BINDING TO CD86 BY BIACORE™

CD86 binding activity was examined for abatacept, a CTLA4-Fc
fusion containing the L104E A29Y mutations, analogods 10 belatacept (SEQ 1D
NO:217), an xceptor containing a CTLA4 ectodomain and an IL10 domain
(SEQ ID NO: 9), an xceptor containing a CTLA4 ectodomain with the L104E
A29Y mutations and an IL10 domain (SEQ ID NO:219), and different construcis
(SMIP, PIMS, and xceptor) containing antibody variable domains from the 3D1
and FUN1 anti-CD86 antibodies, substantially as described herein. Binding of
CD86 by CTLA4 is of low affinity (Kyq = ~2.2 uM), and is characterized by a fast
on rate (2-13x10° M"'s™) and a moderate off rate (0.42 s7). The L104E A29Y
mutations on CTLA4-Fc¢ have been reported to increase the affinity for CD86
four-fold over the wild type CTLA4-Fc (Larsen et al (2005) Am. J. Transplant.
5.443-453), primarily by decreasing the initial off-rate (reported as 0.00206 vs
0.00816 s"). Apparently, no kinetic or equilibrium affinity data has heen
previousiy published for the 3D1 or FUN1 antibodies, so their relative affinities
were determined.

Lower-affinity CD86 binding domains based on the CTLA4
ectodomain. SPR measurements were performed on a BlAcore™ T100 SPR
{(Pharmacia Biotech AB, Uppsala) using HBS-EP+ (GE Healthcare) as a
running buffer. CD86-mlgG (25 pg/mlL in 10 mM sodium acetate, pH 4.0,
Ancell, Inc) was directly immobilized onto a CMS5 chip using standard amine
coupling chemistry (Biacore Amine Coupling Kit, GE Healthcare}, with final
immohbilization levels of 37, 373, and 903 Ru. CTLA4-containing constructs
were injected for 150 seconds, at a flow rate of 10 pl/min, in a series of
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concentrations from 4 nM to 10 uM. Dissociation was monitored for 600
seconds, and the surface was either regenerated by injecting 50 mM sodium
citrate, 500 mM sodium chioride, pH 5.0, for 60 seconds (wild type CTLA4) or
10 mM glycine, pH 1.7 (L104E A29Y CTLAA4). Binding interactions with the
surface, and immobilization levels, were stable through at ieast 100
regeneration cycles. Data were analyzed using Biakvaluation for the T100
software (version 2.0.1, GE Healthcare). Owing to the low affinity of CTLA4 to
CD86, and the very fast on and off rates (literature values are 0.2-1.3x10°
M™'s™ for ks and 0.42 s for kg, at the limit of detection for the BlAcore™ T100
instrument) binding kinetics of abatacept to immobilized CD86 could not be
determined. Binding kinetics of the constructs with the L104E A20Y CTLA4
domain (SEQ ID NO:217; SEQ ID NO:219) to immobilized CD86 could be
determined with reasonable accuracy by fitting the observed response 1o the
bivalent analyte model, however. Equilibrium dissociation constants {Ks) could
be calculated with high accuracy for all constructs by fitting the observed
response at saturation {o a steady-state equilibrium model. The results are
shown in Table 6, below.

Higher-affinity CD86 binding domains based on the 3D1 and
FUN1 antibody variable domains. SPR measurements were performed as
listed above, with the following exceptions: HBS-P+ (GE Healthcare) was used
as a running buffer; dissociation was monitored for 1200 seconds; and the
surface was regenerated by injecting 10 mM glycine, pH 1.7, for 60 seconds.
Binding kinetics to immobilized CD86 could be determined in all cases.
However, equilibrium dissociation constanis (Kp) could be caiculated with high
accuracy for each construct by fitting the observed response at saturation to a
steady-state equilibrium model. The resulis are shown in Table 6 below.
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Equilibrium affinities for abatacept (3.2 uM) resembled the
reported affinity for CTLA4-Fc (2.2 pM; Greene et al. 1996, Ibid). Similar to
previous studies, CTLA4 variants containing the L104E A29Y mutation (SEQ ID
NO:217; SEQ 1D NO:219) had a four-to-five fold higher affinity for CD86 (670 -
772 nM). Constructs containing 301 murine single-chain antibody fragments
(scFvs) on the N-terminus (3D1 SMIP, SEQ 1D NO: 317; 3D1::1L10, SEQ 1D
NQ:189) had higher affinities (11.7, 26.5 nM) than the corresponding constructs
with the 3D1 scFv on the C-terminus (3D1 PIMS, SEQ ID NO: 319; 1IL10::3D1,
SEQ ID NQ:185); examining the binding kinetics, this appeared to arise from
both a higher initial on-rate and a lower initial-off rate, although in all cases, the
affinity was at least 100-fold higher for CD86 than abatacept. For the FUN1
antibody, the parent murine monoclonal antibody was examined along with
SMIP proteins containing two humanized single-chain FUN1 antibody
fragments (SEQ 1D NOS:225 and 227); the latter of the two (SEQ 1D NO:227})
showed similar binding kinetics and overali affinity to CD86 as the parent FUN1
mAb {26.9, 36 nM, respectively), which, again, was significantly higher than that
of abatacept. Xceptor or PIMS molecules containing humanized FUN1
antibody fragments at the carboxy-terminus (IL16::FUN1-21, SEQ ID NO: 254;
(1L10 187A:: FUN1-21)-75, SEQ ID NO:258; (monollL10-A2 hinge:: FUN1-21)-
75, (SEQ 1D NO:276); FUN1-21 PIMS, SEQ 1D NO:402) had lower affinities
than the xceptor containing the parent antibody sequence at the amino-
terminus (FUN1:IL10, SEQ ID NO:187)) or the same FUN1-21 binding
sequence on a SMIP protein (SEQ 1D NO:227).

EXAMPLE 11
XCEPTOR BINDING TO MURINE CD86 BY BIACORE™

Murine CD86 binding activity was examined for abatacept, a
CTLA4-Fc fusion containing the L104E A29Y mutations, analogous to
belatacept (SEQ 1D NO:217), two xceptors containing different BD2 linkers but
the same CTLA4 and IL10 domains (SEQ 1D NOS:171 and 173}, an xceptor
containing a CTLA4 ectodomain with the L104E A29Y mutations and an IL10
domain (SEQ ID NO:219), a murine CTL.A4 fusion to human Fc domain (SEQ
1D NO:404), and different constructs containing antibody variable domains from
the rat GL1 anti-murine CD86 antibody, including two xceptors containing a
GL1 antibody fragment and human {L10 domain (GL1::1L10, SEQ ID NO:252;
and IL10::GL1, SEQ ID NO:256), substantially as described below. Human
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CTLAA4 is known fo be cross-reactive to murine CD886, but, to the best of our
knowledge, no kinetic or affinity measurements have been previously
described. Similarly, the rat GL1 antibody has been described as being specific
for murine CD886, but no kinetic or affinity measurements have been reported.

SPR measurements were performed on a BlAcore™ T100 SPR
(Pharmacia Biotech AB, Uppsala) using HBS-EP+ (GE Healthcare) as a
running buffer. Murine CD86-mlgG (25 pg/mL in 10 mM sodium acetate, pH
4.0, R&D Systems, Inc) was directly immobilized onto a CM5 c¢hip using
standard amine coupling chemistry (Biacore Amine Coupling Kit, GE
Healthcare), with final immobilization levels of 150, 493, and 746 Ru. CTLA4-
containing constructs were injected for 150 seconds, at a flow rate of 10 pl/min,
in a series of concentrations from 4 nM to 8 uM. Dissociation was monitored for
600 seconds (CTLA4 constructs) or 1200 seconds (GL1 constructs), and the
surface was regenerated by injecting 10 mM glycine, pH 1.7, for 60 seconds.
Binding interactions with the surface, and immobilization levels, were stable
through at least 100 regeneration cycles. Data were analyzed using
BiaEvaluation foy the T100 software (version 2.0.1, GE Healthcare). Binding
kinetics to immobilized murine CD86 could be determined for all constructs, and
fit with high accuracy to a bivalent analyte model (Table 7). Equilibrium
dissociation constants (Kp) could also be calculated with high accuracy for each
construct by fitting the observed response at saturation to a steady-state
equilibrium model. Forthe CTLA4 variants (SEQ ID NOS:171, 173, 217, 219,
and 404}, simultaneous equilibrium fits across all three flow cells at three
different immobilization densities gave more accurate resuits than fitling any
one flow cell (a so-called ‘multiple Rmax’ fit), and so those affinities are listed.
The results are shown in Table 7, below.
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Xceptors containing human CTLA4 and human IL10 domains
(SEQ 1D NOS:171 and 173) had slightly higher affinities to murine CD86 (1.54,
1.81 uM) than the reported affinity for human CTLA4-F¢ for human CD86
(2.2 uM; Greene et al. 1996). Human CTLA4 variants containing the L104E
A29Y mutation (SEQ ID NOS:217 and 219) had only a fwo fold higher affinity
for murine CD86 (870 — 920 nM); this seems to arise from a combination of a
beneficial higher initial on-rate for murine CD86 and a detrimental higher initial
off-rate. Murine CTLA4 seems o have an analogous, or slightly lower overall
affinity for murine CD86 than human CTLA4. For the GL1 antibody, the parent
rat monoclonal antibody was examined along with a SMIP containing a single-
chain GL1 antibody fragment (GL1 SMIP, SEQ 1D NO:239); both showed
simitar binding kinetics and overall affinity to murine CD86 (37.7, 26.2 nM,
respectively), which, was significantly higher (~50 fold} than that of human or
murine CTLA4-containing constructs. Xceptors containing IL-10 and the GL1
antibody fragment (SEQ 1D NOS:252 and 256) showed a 3-fold lower affinity to
murine CD86 compared to the parent antibody or SMIP, although this appeared
to arise from either a reduced initial on-rate or off-rate in each case.

EXAMPLE 12
XCEPTOR BINDING TO PD1 BY BIACORE™

PD1 binding activity was examined for PDL1-Fc (SEQ ID NO:268)
and PDL2-Fc (SEQ ID NO:270), as well as xceptors containing a CTLA4
ectodomain and either PDL1 (SEQ 1D NO:13) or PDL2 (SEQ ID NO:336)
domains, substantially as follows. Binding of PD1 by PDL2 has been generally
reported to be higher affinity than the binding of PD1 by PDL1; a prior kinetic
analysis {Youngnak et al, (2003) Biochem. Biophys. Res. Comm. 307, 672}
suggested moderate affinities (112 nM for PDL1, 37 nM for PDL2), whereas a
equilibrium analysis done in an alternate format (Butte et al, (2007} Immunity
27, 111) suggested weaker affinities (770 nM for PDL1, 590 nM for PDL2).

SPR measurements were performed on a BlAcore™ T100 SPR
(Pharmacia Biotech AB, Uppsala) using HBS-P+ (GE Healthcare) as a running
buffer. A construct with the PD1 ectodomain fused to a C-terminat AviTag™
(SEQ 1D NO:406) was initially biotinyiated using the BirA enzyme (Avidity, Inc.,
Aurora, CO) in 10 mM Tris, pH 8.0, and buffer exchanged into PBS. Neutravidin
{100 pg/mL in 10 mM sodium acetate, pH 4.0, Thermo Scientific, Rockford, IL)
was céiréctiy immobilized onto a CM5 chip using standard amine coupling
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chemistry (Biacore Amine Coupling Kit, GE Healthcare), with final
immobilization levels of 191, 771, and 1522 Ru, and used to capture
biotinylated PD1 at levels of 171, 597, and 1244 Ru, respectively. PDL1/2-
containing constructs were injected for 120 seconds, at a flow rate of 30 pl/min,
in a series of concentrations from 6 nM {o 2 uM. Dissociation was monitored for
1200 seconds, and the surface was regenerated by injecting 50 mM NaOH, 1M
NaCl for 30 seconds. Binding interactions with the surface, and immobilization
levels, were stable through at least 50 regeneration cycles.

Data were analyzed using BiaEvaluation for the T100 software
{version 2.0.1, GE Healthcare). Binding kinetics to immobilized PD1 could be
determined for all constructs, and fit either with high accuracy to a bivalent
analyte medel (SEQ ID NOS:268 and 270) or a 1:1 binding model (SEQ 1D
NO&S:13 and 336) (Table 8). Equilibrium dissociation constants (Kp) could also
be calculated with high accuracy for each construct by fitting the observed
response at saturation to a steady-state equilibrium model. The results are
shown in Table 8, below.
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PDL1-Fc (SEQ 1D NO:268) and PDL2-Fc (SEQ ID NO:270)
showed similar binding kinetics and overali affinities to those reported in
literature. Xceptors containing CTLA4 with PDL1 or PDL2 domains fused at the
carboxy-terminus (SEQ {D NOS:13 and 336) had noticeably weaker (~10 fold)
affinities to PD1 (2.36, 0.34 uM) than the amino-terminal PDLL1/PDLZ fusions
(246, 42 nM); this primarily arises from a noticeable increase in the initial off-
rate (0.165, 0.0395 vs 0.0544, 0.00724), indicating the PDL1/2:PD1 complex
may be destabilized when the binding domain is at the BD2 (carboxy-terminal)
position.

EXAMPLE 13
XCEPTOR FUSION PROTEINS BLOCK HUMAN' T CFLL RESPONSES

This example demonstrates that xceptor fusion proteins of this
disclosure can block a human T cell response. A mixed lymphocyte reaction
(MLR) was used to test blocking by xceptor fusion proteins. In brief, human
peripheral blood mononuciear cells (PBMC) from two donors were isolated
using standard methods and kept separate. Based on previous studies, PBMC
from one donor were designated as the “Responder” population and PBMC
from the second donor were designated as the “Stimulator” population. Both
donor PBMC were labeled with CFSE using standard methods. To prevent cell
division, Stimulator PBMC were treated with mitomycin-C (MMC). MMC (Sigma
#MA4287-2mg) was reconstituted in sterile distilled water (Gibco #15230) at a
concentration of 0.5mg/ml. Stimulator PBMC were suspended at a
concentration of 1x10%mi in complete culture media (CM), (RPMI-1640
containing 10% human B serum, 100 U/ml penicillin, 100ug/ml streptomycin,
2mM L-glutamine, NEAA, Na-pyruvate, CM 0.2um filtered) and MMC was
added to a final concentration of 25 pg/mi. The Stimulator PBMC/MMC mixture
was then incubated at 37°C, 5% CO,, for 30 minutes after which cells were
washed thrice with CM. Responder and Stimulator cells were suspended at a
concentration of 4x10%ml in CM and 0.05mi of each cell population was added
per well of a 96 well-flat bottom tissue culture plate for a final 2x10°
cells/well/donor. All treatments at the designated concentrations shown in
figures were added {o the plate at the same time as the cells (note
concentrations shown for antibodies and fusion proteins are at molar
equivalents). MLR conditions (96 well plate PBMC treatment set-up) were then
incubated at 37°c, 5% CO,, for the duration of the experiment. MLR
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experiments were harvested 7-8 days at which cells were stained with
fluorescently tagged antibodies against CD5 (e-Bioscience) and CD25 (BD
Biosciences) and run on a flow cytometer {LSR |l, Becton Dickenson). Data
was analyzed using FlowJo flow cytometry software (TreeStar). The gating
strategy was as follows: cells that fell within a FSC:SS5C lymphocyte gate were
analyzed for CD5 expression, cells that then subsequently fell within the CD5+
gate were analyzed for CFSE dilution and CD25 up-regulation. Cells that were
CD5+, CFSE™ and CD25"" were considered activated T cells.

Figures 16, 17, 21, and 22 show that many different kinds of
xceptor fusion proteins containing a CD86 antagonist in combination with a
heterologous binding domain are capable of blocking a T celf response to
Responder/Stimulator MLR conditions,

EXAMPLE 14
CD86 ANTAGONIST XCEPTORS BLOCK A Mouse T CELL RESPONSE

Mice splenocytes from two different mouse strains, C57BL/6 (or
B6D2F 1) and BALB/c, were isolated utilizing the scalpel/nylon mesh and RBC
lyse method. Based on previous studies, splenocytes from mouse strain
C57Bl6 (or B6D2F1) were designated as the “Responder” population and
splenocytes from mouse strain BALB/c were designated as the “Stimulator”
population. Both mouse strain splenccytes were labeled with CFSE as
previously described. To prevent cell division, Stimulator splenocytes were
treated with mitomycin-C (MMC). MMC (Sigma #M4287-2mg) was
reconstituted in sterile distilled water (Gibco #15230) at a concentration of
0.5 mg/ml. Stimulator splenocytes were suspended at a concentration of
5x107/mi in complete culture media (CM), (RPMI-1640 containing 10% FBS,
100 U/mi penicillin, 100 pg/mi streptomycin, 2mM L-glutamine, NEAA, Na-
pyruvate, and 0.05 mM 2-mercaptoethanol) and MMC was added to a final
concentration of 50 pg/mil. The Stimulator splenocyte/MMC mixiure was then
incubated at 37°C, 5% CO,, for 20 minutes after which cells were washed thrice
with CM. Responder and Stimulator cells were suspended at a concentration of
8x10%ml in CM and 0.05ml of each cell population was added per well of a
96 well-flat bottom tissue culture plate for a final 4x10°cells/well/strain . All
treatments at the designated concentrations shown in Figures 18-20 were
added to the plate at the same time as the cells {(note concentrations shown for
antibodies and fusion proteins are at molar equivalents). MLR conditions (96
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well plate with splenocyte/treatment set-up) were then incubated at 37°C, 5%
CQ,, for the duration of the experiment. MLR experimenis were harvested 4-5
days at which cells were stained with fluorescently tagged antibodies against
CDS5 (BD Biosciences) and CD25 (BD Biosciences) and run on a flow cytometer
(LSR I, Becton Dickenson). Data was analyzed using FlowJo flow cytometry
software (TreeStar). The gating strategy was as follows: cells that fell within a
FSC:SSC lymphocyte gate were analyzed for CD5 expression, cells that then
subsequently fell within the CD5+ gate were analyzed for CFSE dilution and
CD25 up-regulation. Cells that were CD5+, CFSE™ and CD25™" were
considered activated T cells.

Figures 18-20 show that many different kinds of xceptor fusion
proteins containing a CDB6 antagonist in combination with a heterologous
binding domain are capable of blocking a mouse T cell response to Responder
(BBD2F1)/Stimulator (BALB/c) MLR conditions.

EXAMPLE 15
IMMUNOSTIMULATORY ACTIVITY OF XCEPTOR MOLECULES CONTAINING IL10

The immunostimulatory activity of IL10 in various xceptor fusion
proteins was tested in an in vitro cell proliferation assay. In particular, the MC/9
mouse mast liver cell line was used as follows: MC/9 cell line (American Type
Culture Collection #CRL-8306) were grown in DMEM or RPMI plus 10% FBS
and 5% Rat T-STIM (BD #354115). MC/9 cells were washed and rested in
media without Rat T-STIM overnight (incubated at 37°C, 5% CO,, in 96 well flat
bottom plate at 1 x 10° cells/well, 100 pl/well). Various concentrations of IL10
protein and xceptor fusion proteins were incubated for 24 hours and
proliferation was assessed by [*H] thymidine incorporation after 6 hours.

The 187 variant of IL10 is known to be less immuno-stimulatory
compared to wild-type IL10 (Ding ef al., J. Exp. Med. 191:213, 2000). IL10
normally forms a homodimer with the amino terminal domain of each monomer
molecule binding to the carboxy terminal domain of the other monomer). The
.10 187 variant (I87A and I187S), along with an 1L10 molecule having a short
linker (ggosgg; SEQ ID NO:379) that further separates the two subdomains of
IL10 allowing these subdomains to form an intramolecular dimer, were
examined in the xceptor format for immunostimulatory activity.

Figure 23 shows that mouse IL10 is capable of enhancing MC/8
cell proliferation to greater extent than CTLA4::IL10-I187A (SEQ ID NO:191)
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xceptor, which contains a single mutation in amino acid 87 of IL10. Figure 24
shows that both human IL10 and (CTLA4::1L10)-75 (SEQ ID NO:173) are
capable of enhancing MC/9 cell proliferation more than either CTLA4::IL10-187A
(SEQ 1D NO:191) or CTLA4::monolL-10 (SEQ ID NG:181).

EXAMPLE 18
ENGINEERING XCEPTOR MIOLECULES TO TARGET SPECIFIC CELL TYPES

This Example describes the engineering of Xceptor fusion
proteins to target specific cell types. This is achieved by engineering BD1 and
BD2 affinities. Four Xceptor molecules were engineered with different affinity
for CD86 and hullL10R1. Table 9 shows the different affinity ratios for these
four molecules. By improving affinity for CD86 through the use of, for example,
a CD86 binding domain (e.g., 3D1 or humanized FUN1) and an engineered
IL10 molecule (I87A) with lower affinity for hulL10R1, then such an
arrangement can be used to favor targeting to a specific cell type of interest,

such as APC.
Table 9.
CD86 IL1OR1 IL10R1/CD86
BD1 BD2 Affinity (nM) Affinity (nM) Affinity Ratio
CLTA4 iL10 2000* 0.1% 0.00005
CTLA4 IL10 187A 2000* 107 0.005
anti-CD86 iL10 40" 0.1% 0.0025
anti-CD86 | IL10 I87A 40* 107 0.25

* Approximate equilibrium affinity from in-house measurement of CTLA4, 3D1
and humanized FUN1 binding to CD86

& Approximate affinity based on Tan et al. (J. Biol. Chem. 268: 21053, 1993)
# Approximate affinity based on Ding et al. (J. Exp. Med. 191: 213, 2000}

EXAMPLE 17
XCEPTOR ACTIVITY IN IN VIVO RHEUMATOID ARTHRITIS ANIMAL MODELS

Rheumatoid Arthritis

The therapeutic efficacy of any of the xceptor molecules disclosed
herein is examined in at least one of two murine models of rheumatoid arthritis
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{RA), namely the collagen induced arthritis (CIA) and glucose-6-phosphate
isomerase (G6P1) models. Each of these models has been shown to be usefui
for predicting efficacy of certain classes of therapeutic drugs in RA (see
Holmdahl (2000) Arthritis Res. 2;169; Holmdah! (2006) Immunol. Lett. 103:86;
Holmdahl (2007) Methods Mol. Med. 136:185; McDevitt, H. (2000} Arthritis Res.
2:85; Kamradt and Schubert (2005) Arthritis Res. Ther. 7:20).

{a) CIA Model
~ The CIA model is the best characterized mouse model of arthritis

in terms of its pathogenesis and immunological basis. In addition, it is the most
widely used model of RA and, although not perfect for predicting the ability of
drugs to inhibit disease in patients, is considered by many o be the mode! of
choice when investigating potential new therapeutics for RA (Jirholt et al. (2001)
Arthritis Res. 3:87; Van den Berg, W.B. (2002) Curr. Rheumatol. Rep. 4:232;
Rosloniec (2003) Collagen-Induced Arthritis. In Current Protocols in
Immunology, eds. Coligan et al., John Wiley & Sons, Inc, Hoboken, NJ).

in the CIA model, arthritis is induced by immunization of male
DBA/1 mice with collagen 1i (Cll) in Complete Freund’s Adjuvant (CFA).
Specifically, mice are injected intradermally/ subcutaneously with Cll in CFA on
Day -21 and boosted with CH in Incomplete Freund's Adjuvant (IFA) on Day 0.
Mice develop clinical signs of arthritis within days of the boost with CIl/IFA. A
subset of mice (0% to 10%) immunized with CIl/CFA develop signs of arthritis
on or around Day 0 without a boost and are excluded from the experiments. In
some CIA experimentis, the boost is omitted and mice are instead treated with
Xceptor or control starting 21 days after immunization with CIl/CFA (i.e. the day
of first treatment is Day 0).

Mice are freated with Xceptor, vehicle (PBS), or negative or
positive control in a preventative andfor therapeutic regimen. Preventative
treatment starts on Day 0 and continues through the peak of disease in control
(untreated) mice. Therapeutic treatment starts when the majority of mice show
mild signs of arthritis. Enbrel®, which has been shown to have good efficacy in
both the CIA and G6PIl-induced models of arthritis, is used as a positive control.
Data collected in every experiment includes clinical scores and cumulative
incidence of arthritis. Clinical signs of arthritis in the CIA model are scored
using a scale from 0 to 4 as shown in Table 10 below.
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Table 10

Score | Observations

0 No apparent swelling or redness

1 Swelling/redness in one to three digits

2 Redness and/or swelling in more than three digits, mild swelling
extending into the paw, swollen or red ankie, or mild
swelling/redness of forepaw

Swollen paw with mild to moderate raedness

Extreme redness and swelling in entire paw

(b} G6P1 Model

In the G6PI model, arthritis is induced by immunization of DBA/1
mice with G6P! in adjuvant (Kamradt and Schubert (2005) Arthritis Res. Ther.
7:20; Schubert et al., (2004} J. Immunol. 172:4503; Bockermann, R. et al.
(2005) Arthritis Res. Ther. 7:R1316; wanami et al., (2008) Arthritis Rheum.
58:754; Matsumoto et al., (2008) Arthritis Res. Ther. 10:R66). G6Plis an
enzyme present in virtually all cells in the body and it is not known why
immunization induces a joint specific disease. A number of agents, such as
CTLA4-lg, TNF antagonists (e.g. Enbrel®} and anti-IL6 receptor monoclonal
antibody, have been shown to inhibit development of arthritis in the G6P!
model.

Male DBA/1 mice are immunized with G6P1 in Complete Freund’s
Adjuvant (CFA) in order to induce arthritis. Specifically, mice are injected
intradermally/ subcutaneously with G6P! in CFA on Day 0 and develop clinical
signs of arthritis within days of the immunization. As with the CIA model
discussed above, mice are treated with xceptor, vehicie {(PBS3), or negative or
positive control in a preventative and/or therapeutic regimen. Preveniative
treatment starts on Day 0 and continues through the peak of disease in control
mice. Therapeutic treatment starts when the majority of mice show mild signs
of arthritis. Enbrel®, which has been shown to have good efficacy in both the
CIA and G6PI-induced models of arthritis, is used as a positive control. Data
collected in every experiment includes clinical scores and cumulative incidence
of arthritis. Clinical signs of arthritis in the GE6PI model are scored using a scale
similar to that employed for the CIA model.

91



All of the patents, patent application publications, patent
applications, and non-patent publications referred to in this specification and/or
listed in the Application Data Sheet, are incorporated herein by reference, in
their entirety.

92



CLAIMS
What is claimed is:

1. A multi-specific fusion protein, comprising a CD86 binding domain linked
to a heterologous binding domain by an intervening domain, wherein the heterologous binding
domain is an I1.-10 agonist, and wherein the [L-10 agonist binding domain comprises an IL-10 or

a functional region thereof.

2. A multi-specific fosion protein, comprising a CD86 binding domain linked
to a heterologous binding domain by an intervening domain, wherein the heterologous binding
domain comprises an IL-10 agonist, and wherein the IL-10 agonist is an IL-10 ot a functional

region thereof.

3. The multi-specific fusion protein of claim 1 or 2, wherein the CD86

binding domain is a CTLA4 ectodomain or a sub-domain of a CTLA4 ectodomain.

4, The multi-specific fusion protein of claim [ or 2, wherein the CD86
binding domain is a Fab, scFv, a domain antibody, or a heavy chain-only antibody specific for
CDseé.

5. The multi-specific fusion protein of claim 4, wherein the CID86 binding
domain comprises light and heavy chain variable domains of FUN1 anti-CD86 antibody or a

humanized variant thereof.

6. The multi-specific fusion protein of claim 5, wherein the CD86 binding
domain comprises amino acids 1-258 of SEQ ID NO:187 or 237.

7. The multi-specific fusion protein of claim 1 or 2, wherein the CD86

binding domain comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:3-6, 410, and 412,
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8. The multi-specific fusion protein according to any one of claims 1-7, wherein the

heterologous binding domain comprises an amino acid sequence of SEQ ID NO:7.

9. The multi-specific fusion protein of any one of claims 1-7, wherein the IL-10
agonist comprises the amino acid sequence provided in SEQ ID NO:7 or a variant thereof

comprising a point mutation at position 87.

10.  The multi-specific fusion protein according to any one of claims 1-9,
wherein the intervening domain comprises an immunoglobulin constant region or constant sub-

region disposed between the CD86 binding domain and the heterologous binding domain.

11.  The multi-specific fusion protein of claim 10, wherein the

immunoglobulin constant region or constant sub-region comprises lgG1 CH2 and CH3 domains.

12 The multi-specific fusion protein according to any one of claims 1-9, wherein the
intervening domain comprises an immunoglobulin constant region disposed between a first and a second

linker.

13. The multi-specific fusion protein of claim 12, wherein the first and second
linkers are independently selected from the linkers provided in SEQ ID NOs:43-166, 244, 307, 320, 355-
379 and 383-398.

i4. The multi-specific fusion protein of claim 13, wherein the intervening domain
comprises a human immunoglobulin Fc region, albumin, fransferrin, a scaffold domain that binds a serum

protein, or a combination thereof.

15. The multi-specific fusion protein according to any one of claims 1-9, wherein the
intervening domain comprises a structure, from amino-terminus to carboxy-terminus, as follows:
-L1-X-L.2-
wherein:
.1 and L2 are each independently a linker comprising from about two to about 150

amino acids; and
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X is selected from the group consisting of' an immunoglobulin constant region, an

imrmumoglobulin constant sub-region, albumin, and transferrin.

16. The multi-specific fusion protein of claim 15, wherein the immunoglobulin

constant region or constant sub-region comprises IgG1 CH2 and CH3 domains.

17. The multi-specific fusion protein according to claim 15 or 16, wherein L1 is a
humar immunoglobulin hinge region, and zero, one, or more cysteine residues in the human

immunoglobulin hinge region is each substituted with another amino acid.

18. The multi-specific fusion protein according to any one of claims 15-17, wherein
X is a human IgG1 Fe domain or at least one CH domain thereof, optionally mutated to eliminate FoyR1-
HI interaction while retaining FcRn interaction.

19. The multi-specific fusion protein according to any one of claims 1-9, wherein the

intervening domain can dimerize.

20. The multi-specific fusion protein of claim 1 or 2, having the following

sfructure:

N-BD1-X-L2-BD2-C
wherein:

BD1 is the CD86 binding domain, wherein the CD86 binding domain is at least
about 90% identical to CTL.A4 ectodomain;

-X-1s -L1-CH2CH3-, wherein L1 is an IgG1 hinge region, optionally mutated by
substituting the first cysteine and wherein -CH2CH3- is the CH2CHS3 region of an IgG1 Fe
domain, optionally mutated to eliminate FcyRI-1II interaction while retaining FcRa interaction;

1.2 is a linker selected from the group consisting of: SEQ ID NOs:43-166, 244,
307, 320, 355-379, and 383-398; and

- BD2isthe heterologous binding domain.

21.  The mult-specific fusion protein of claim 1 or 2, wherein the fusion

protein comprises an amino acid sequence selected from the group consisting of: SEQ ID NOs:
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9,171,173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 209, 211, 213, 215, 217,
219,221, 223, 237, 239, 252, 254, 256, 258, 260, 262, 276, 302, 330, 334, 350, 352, and 354,

22, The multi-specific fusion protein of claim 1 or 2 or 4, wherein the CD86
binding domain comprises a heavy chain variable region and a light chain variable region,
wherein the heavy chain comprises a CDR1 of SEQ ID NO:308, a CDR2 of SEQ ID NQO:309,
and a CDR3 of SEQ ID NO:310, and wherein the light chain comprises a CDR1 of SEQ ID
NO:311, a CDR2 of SEQ ID NO:312, and a CDR3 of SEQ ID NQ:313.

23, The multi-specific fusion protein of claim 1 or 2, wherein the IL-10

molecule is a monoll.10.

24.  The multi-specific fusion protein of claim 1 or 2 or 23, wherein the IL-10

agonist binding domain comprises an amino acid sequence selected from the group consisting of

SEQ ID NOs:380-382.

25, The multi-specific fusion protein according to any one of claims 1-9, 14,
or 20 wherein the intervening domain comprises an amino acid sequence selected from the group

conststing of SEQ ID NOS:409 and 415-417.

26.  The muiti-specific fusion protein of claim 13, wherein the first linker is

selected from the group consisting of SEQ ID NOS:89, 100, and 159-164.

27. A composition comprising one or more multi-specific fusion proteins
according to any one of claims 1-26 and a pharmaceutically acceptable carrier, diluent, or

excipient,

28. A polynucleotide encoding the multi-specific fusion protein according to

any one of claims 1-26.

29.  The polynucleotide of claim 28, wherein the polynucleotide comprises a

nucleic acid sequence selected from the group consisting of: SEQ ID NOs: 8, 170, 172, 174, 176,
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178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 208, 210, 212, 214, 216, 218, 220, 222, 236,
238, 251, 253, 255, 257, 259, 261, 275, 301, 329, 333, 349, 351, and 353.

30.  Anexpression vector comprising the polynucleotide according to claim 28

or 29 operably linked to an expression control sequence,

31. A host cell comprising the expression vector according to claim 30.

32.  Use of the fusion protein of any one of claims 1-26 or the composition of
claim 27 in the manufacture of the medicament for treating a subject with a disorder associated

with CD86, IL-10, or a combination thereof.

33. Use of the fusion protein of any one of claims 1-26 or the composition of
claim 27 in the manufacture of the medicament for treating a subject with an autoimmune
disease selected from the group consisting of rheumatoid arthritis, juvenile rheumatoid arthritis,
asthma, systemic lupus erythematosus (SLE), inflammatory bowel disease (including Crohn’s
disease and ulcerative colitis), graft versus host disease, psoriasis, multiple sclerosis,
dermatomyositis, polymyositis, pernicious anaemia, primary biliary cirrhosis, acute disseminated
encephalomyelitis (ADEM), Addison's disease, ankylosing spondylitis, antiphospholipid
antibody syndrome (APS) autoimmune hepatitis, diabetes mellitus type 1, Goodpasture's
syndrome, Graves' disease, Guillain-Barré syndrome (GBS), Hashimoto's disease, idiopathic
thrombocytopenic purpura, lupus erythematosus, pemphigus vulgaris, Sjégren's syndrome,
temporal arthritis (also known as "giant cell arthritis"), autoimmune hemolytic anemia, bullous
pemphigoid, vasculitis, celiac disease, endometriosis, hidradenitis suppurativa, interstitial
cystitis, morphea, scleroderma, narcolepsy, neuromyotonia, vitiligo and autoimmune inner ear

disease or for suppressing a detrimental alloresponse to an organ transplant.
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<120> CD86 ANTAGONIST MULTI-TARGET BINDING
PROTEINS
<130> 910180.421PC
<140> PCT
<141> 2009~10-02
<160> 422
<170> FastSeEQ for windows version 4.0
<210> 1
<213> 161
<212> PRT -
<213> Homo sapiens
<400> 1
Met Ala Cys Leu Gly Phe Gin Arg His L%s Ala GlIn
1 5 1
Thr Arg Thr Erp Pro Cys Thr Leu Lgu Phe Phe Leu
0 2
val Phe Cys Lys Ala Met His val Ala GIn Pro Ala
35 40
Ser ser Arg Gly Ile Ala Ser Phe val Cvs Glu Tyr
50 55 60
Lys Ala Thr Glu val Arg val Thr val Leu Arg Gln
65 70 75
val Thr Glu val Cys Ala Ala Thr Tyr ?\élgt Met Gly
" 85
Phe Leu Asp Asp Ser Ile Cys Thr Gly Thr Ser Ser
100 105
Asn teu Thr Ile Gln Gly Leu Arg Ala Met Asp Thr
115 120
Cys Lys val Glu Leu Met Tyr Pro Pro Pro Tyr Tyr
130 i35 140
Asn Gly Thr GlIn 1le Tyr val Ile-Asp Pro Glu Pro
145 150 155
ASp
<210> 2
<211> 152
<212> PRT
<213> Homo sapiens
<400> 2
Mgt Leu Arg Leu Leu teu Ala Leu Asn Leu Phe Pro
5 10
Thr Gly Asn Lys Ile Leu val Lys G;n Ser Pro Met
20 2
Asp Asn gga val Asn Leu Ser Cys Lys Tyr Ser Tyr
40
Arg Giu Phe Arg Ala Ser Leu His Lys Gly Leu Asp
50 : 55 60
val cys val val Tyr Gly Asn Tyr Ser Gln Gln Leu
b5 70 73
Lys Thr Gly Phe Asn Cys Asp Gly Lys Leu Gly Asn

Page 1

Leu
l.eu
val
45

Ala
Ala
Asn
Gly
Gly
125
Leu

Cys

ser
Leu
Ash
45

Sar
Gin

Glu

Ash
Phe
30

val
Ser
ASD
Gy
Asn
110
Leu
Gly

Pro

Ile
val
30

Leu
Ala
va'l

Ser

Leu
15

Iile
Leu
Pro
Ser
Ley
95

Gin
Tyr
Ile

Asp

Gin
Ala
Phe
val
Tyr
val

Ala
Pro
Ala
Gly
Gin
Thr
val
Ile
Gly

Ser
160

val
Tyr

Ser

Glu

Ser

Thr



Phe Tyr
Lys Ile
Asn Gly

130

Leu Phe
145

<210> 3

L.eu
Ghu
115
Thr

Pro

<211> 115
<212> PRT
<213> Homo sapiens

<400> 3

Ala Mmet
1

ITe Ala

val Arg

Cys Ala
50

Ser Ile

65

Gin Gly

Leu Met

Ile Tyr

<210> 4
<211> 7

His
ser
val
35

Ala
Cys
Leu
Tyr

val
115

<212> PRT
<213> Homo sapiens

<400> 4

GlIn
100
val
Ile

Gly

val

Phe

20

Thr
Thr
Thr
Arg

Pro
100

85
Asn

Met
Ile

Pro

Ala
5
val
val
Tyr
Gly
Ala

85
Pro

Leu
Tyr
His

Ser
150

Gln
Cys
Leu
Mat
Thr
70

Met

Pro

2479.100PCO9_SEQUENCE_LISTING.TXT

Tyr
Pro
val

135
Lys

Pro
Glu
Arg
Mat
55

ser
ASp

Tyr

Ser Pro Gly Lys Ala Thr Glu
1 5

<210> 5
<211> §

<212> PRT
<213> Homo sapiens

<400> 5

90

val Asn Glin Thr Asp Ile Tyr

Prro
120
Lys

Pro

Ala
TYr
Gln
Gly
Ser
Thr

Tyr

105
Pro

Gly

val
Ala
25

Ala
Asn
Gly
Gly

Leu
105

Tyr Met Met Gly Asn Glu Leu Thr Phe

1

<210> 6
<211> 9

<212> PRT
<213> Homo sapiens

<400> 6

5

Leu Met Tyr Pro Pro Pro Tyr Tyr Leu
1 5

<210> 7

<213> 178
<212> PRT

Tyr Leu Asp

Lys His Leu

val
10

Ser
Asp
Glu
Asn
Leu

90
Gly

Leu
Pro
Ser
L.eu
Gln
75

Tyr
Ile

140

Ala
Gly
GIn
Thr
val
Ile

Gly

Page 2

Asn
125
Cys

Ser
Lys
val
45

Phe
Asn
Cys

Asn

110
Glu

Pro

ser
Ala
Thr
Leu
Leu
Lys

Gly
110

95
Phe

Lys

Ser

Arg
Thr
Glu
AsSp
Thr
val

g5
Ala

Cys
Ser

Pro

Gly
Glu
val
Asp
Ile
Glu
Gln



<213> Homo sapiens

<400> 7
Met His Ser
1

Arg Ala Ser

Phe Pro Gly
35
Ser Arg val
50
Leu Leu Lys
65
GIn Ala Leu

GIn Ala Glu

Gly Glu Asn
115
Phe Leu Pro
130
Ala Phe Asn
145
Phe Asp Ile

Arg Asn

<210> 8
<211> 1700
<212> DNA

Ser
Pro
20

AsSn
LYys
Glu
ser
Asn
100
Leu
Cys
Lys

Phe

Ala
5
Gly
Ley
Thr
Ser
Glu
85
GIn
Lys
Glu
Leu

Ile
165

Leu
Glin
Pro
Phe
Leu
70

Met
Asp
Thr
Asn
GIn

150
Asnh

2479.100PCO9_SEQUENCE_LISTING.TXT

Leu
Gly
Asn
Phe
55

Leu
Ile
Pro
Ley
LYysS
135
Glu

Tyr

<213> Artificial Sequence

<220>

<223> polynucteotide coding fusion protein having a

Cys
Thr
Met
40

GlIn
Glu
Gin
Asp
Arg
120
Ser
Lys

Ile

Cys
Gin
25

Leu
Met
Asp
Phe
Iie
105
Leu
Lys
Gly

Glu

Leu
10

Ser
Arg
Lys
Phe
TYr
90

Lys
Arg
Ala
Ile

Ala
170

val Ley
Glu Asn
Asp Leu

Asp Gln
60

Lys Gly

75

Leu Glu

Ala His
Leu Arg

val Glu
140

Tyr Lys

155

Tyr Met

CTLA4 ectodomain and an IL10 domain

<400> 8

aagcttgeeg
gataccaccyg
gccagcttrg
cttcggeagg
gagttgacct
ctcactatcee
atgtacccac
ccagaaccgt
ccaccgtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectge
gcecteccag
caggtgtaca
tgcctggtea
ccggagaaca
tacagcaagce
gtgatgeatyg
cagaggcaca
tctagcccag
cctaacatge
aaggatcagc
ctgggttgce
gctgagaacc
acccicaggce
gcegtggage
atgagtrgagt
aactaatcta

ccatggaagce
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgecatacta
gceccagattc
cagcacctga
ccctcatgat
accctgaggt
agccgeggga
accaggactg
cceccatcga
ccetgeceece
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea
acaattcttc
gccagggeac
ttcgagatct
tggacaactt
aagccttgic
aagacccaga
tgaggctacg
aggtgaagaa
ttgacatctt
gagcggcecgo

accagcgceag
ggcccagect
tgcatctcca
ggtgactgaa
ttccatctge
ggcecatggac
cctgggcata
tgacctcgag
agccgegggt
cteccggacce
caagttcaac
ggagcagtac
gctgaatgge
gaaaaccatc
atcccgggat
tccaagegac
cacgecteec
caagagcagg
caaccactac
cctgaataca
ccagtctgag
ccgagatgec
gttgttaaag
tgagatgatc
catcaaggcy
gcgctgtcat
tgcctttaat
catcaactac

cttctcttcc
gcrtgrggrac
ggcaaagcca
gtcrgtgegy
acgggcacct
acgggactct
ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacg:t
aaggcgtacg
tccaaagceca
gagctgacca
atcgocgtygg
gtgctggact
tygcageagy
acgcagaaga
agaactcaga
aacagctgcea
ttcagcagag
gagtccttge
cagttttacc
catgtgaact
cgatttcttc
aagctrccaag
atagaagcct

Page 3

lLeu
Ser
Arg
45

Leu
Tyr
Glu
val
Arg
125
Gin
Ala

Thr

Thr

Cys

30
ASp

Asp
Leu
val
Asn
110
Cys
val
Met

Met

tcetgetact
tggccageag
ctgaggtccyg
caacctacat
Ccagtggaaa
acatctgcaa
cccagatita
ctgacaaaac
tcttoctett
catgecgtggt
acggegrgga
accgigtggt
cgtgcgeggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggetc
ggaacgtctt
gccicteect
aagcacgtca
cccacttece
tgaagacttt
tggaggactt
tggaggaggt
ccctggggga
cctgtgaaaa
agaaaggceat
acatgacaat

Gly
15

Thr
Ala
Asn
Gly
Met
95

sSer
His
LYs
Sar

Lys
175

ctggctecca
ccgaggeate
ggtgacagtg
gatggggaat
tcaagtgaac
ggtggagetc
tgtaattgat
tcacacatge
cceccecaaaa
ggtggacgtg
ggtgcataat
cagcgtecete
ctccaacaaa

va'l
His
Phe
Leu
Cys
80

Pro
Leu
Arg
Asn
Glu

160
Ile

60

120
180
240
300
360
420
480
540
600
660
720
780

ccgagaacca 840

cagcctgacce
caatgggcag
cttcttectc
ctcatgetec
gtcrccgggt
ttctccgaat
aggcaacctg
ctttcaaatdg
taagggttac
gatgcccecaa
gaacctgaag
caagagcaag
ctacaaagcc
gaagatacga

900

360

1620
1080
1140
1200
1260
1320
1330
1440
1500
1560
1620
1680
1760



<210> 9

<211>
<212>
<213>

<220>

<223>

Met
1

Ala
Arg
Ala
Ile
65

Gly
Met
Tyr
Ser
Ala
145
l.eu
Ser
Glu
Thr
Asn
225
Pro
GIn
val
val
Pro
305
Thr
val
Leu
Gin
Ser
385
Arg
Lys
Phe

Tyr

537
PRT
Artificial Sequence

IL10 domain
<400> 9

His
Ser
val
Ala
50

Cys
Leu
Tyr
val
Sar
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
Lys
370
Glu
ASp
AsSp
Lys

Leu

val
Phe
Thr
35

Thr
Thr
Arg
Pro
Ile
115
ASp
Ala
Tle
Glu
His
i85
Arg
Lys
Glu
Ty
Leu
275
Trp
val
Asp
His
Pro
355
Ala
Asn
Leu
Gin
Gly

435
Glu

Ala
val
20

val
Tyr
Gly
Ala
Pro
100
AsSD
Lys
Pro
ser
AsSp
180
Asnh
val
Ala
Lys
Thr
260
Thr
Glu
Lau
Lys
Glu
340
Gly
Arg
Ser
Arg
Leu
420
Tyr

Glu

Gin
5

Cys
Leu
met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Leu
Cys
Ser
Asp
Ser
325
ala
Gln
His
Cys
Asp
405
AsSp
Leu

val

Pro
Glu
Arg
mMet
Ser
70

Asp
Tyr
Glu
His
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Ash
Ser
310
Arg
Leu
Arg
Ser
Thr
390
Ala
Asn
Gly

Met

2479.100PCO9_SEQUENCE_LTISTING.TXT

Fusion protein having

Ala
Tyr
Gln
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
His
Phe
Leu
Cys

Pro

a CTLA4

val
Ala
Ala
40

AsSn
Gly
Gly
Leu
Cys
120
Cys
tey
Glu
LYS
Lys
200
ey
Ala
Lys
ser
Lys
280
Glin
Gly
Gln
ASh
Asn
360
Asn
Phe
Ser
Leu
Gin

440
Gin

val
Ser
25

Asp
Glu
Asn
Leu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
ser
Gln
His
345
Asn
Sep
Pro
Arg
Leu
425
Ala

Ala

ectodomain and an

Leu
10

Pro
Ser
Leu
Gln
Tyr
a0

Ile
Asp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
ASD
Phe
Glu
Phe
Gly
330
Tyr
Ser
Ser
Gly
val
410
Lys
Leu

Glu

Page 4

Ala
Gly
Gln
Thr
val
75

Ite
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
Asn
235
Gly
Glu
Tyr
Asn
Phe
315
Asn
Thr
ser
Pro
Asn
395
LYS
Glu
sér

AsSn

ser
LyS
val
Phe
60

Asn
Cys
Asn
AsSD
Pro
140
Lys
val
Tyr
Glu
His
220
Lys
Gln
Leu
Pro
Asn
300
l.eu
val
Gin
l.eu
Gly
380
Leu
Thr
Ser
Glu

Gln

Ser
Ala
Thr
45

Leu
Leu
Lys
Gly
L.eu
125
Ala
Pro
val
val
Gln
205
Gin
Ala
Pro
Thr
Ser
285
Tyr
Tyr
Phe
Lys
AsSh
365
Gln
Pro
Phe
Leu
Met

445
Asp

Arg
Thr
30

Glu
Asp
Thr
val
Thr
110
Glu
Pro
Lys
val
As

190
Tyr
ASp
Leu
Arg
LYS
270
Asp
Lys
Ser
ser
Ser
350
Thr
Gly
Ash
Phe
ey
430
Ile

Pro

Gly
Glu
val
Asp
Ile
Glu
Gln
Pro
Glu
Asp

ASp
175

p Gly

ASh
Trp
Pro
Glu
255
ASH
Ile
Thr
Lys
Cys
335
Leu
Arg
Thr
Met
Glin
415
Glu
Gin

ASp

Ile
val
Cys
ser
Gin
80

Leu
Ile
LyS
Ala
Thr
160
val
val
Ser
Ley
Ala
240
Pro
Gin
Ala
Thr
Leu
320
Ser
Ser
Thr
GlIn
Ley
400
Met
ASp
Phe

Ile



2479.100PCO9_SEQUENCE _LISTING.TXT

450 455

Lys Ala His val Asn Ser Leu Gly Glu Asn Leu

465 470
Arg Leu Arg Arg Cys His Arg
485

Phe

Ala val Glu Gin val Lys Asn Ala

300
ITe Tyr %ys Ala Met Ser Glu
15
Ala Tyr Met Thr Met Lys Ile
330 535

<210> 10

<211> 1158

<212> DNA

<213> Artificial Sequence

<220>

Phe
520

Arg

475

Leu Pro Cys

490

Phe Asn Lys

505

Asp Ile pPhe

Ash

460

Lys Thr Leu Arg

Glu Asn Lys Ser

495

Leu GIn Glu Lys

510

Ile Asn Tyr Ile

<223> polynucleotide coding CTLA4-Ig construct

<400> 10

aagcttgecy ccatggaage accagegeag
gataccaccyg gtatgcacgt ggcccagect
gccagetttg tgtgtgagta tgcatcteca
citcggcagg ctgacagceca ggtgactgaa
gagttgacct tcctagatga ttccatctge
ctcactatcc aaggactgag ggccatggac
atgtacccac cgccatacta cctgggceata
ccagaaccgt gcccagattc tgaccrcgag
ccaccgtgce cagcacctga agccgegggt
cccaaggaca ccctcatgat ctcccggacce
agccacgaag accctgaggt caagttcaac
gccaagacaa agccgceggga ggagcagtac
accgtcctge accaggactg gctgaatgge
gcccteocag cccccatega gaaaaccate
caggtgtaca ccctgeccce atcccgggat
tgcctggtca aaggctteta tccaagcgac
ccggagaaca actacaagac cacgcctcce
tacagcaagc tcaccgtgga caagagocgg
gtgatgcatg aggctcrgca caaccactac

taatctagag cggccgec

<210> 11
<211> 356
<212> PRT
<213> Artificial sequence

<220>
<223> CTLA4-Ig construct

<400> 11
Met His val Ala GlIn Pro Ala
1 5
Ala Ser pPhe val Cys Glu Tyr
20
Arg val g?r val Leu Arg Gln
Ala Ala Thr Tyr Met Met Gly
50 55
Ile Cys Thr Gly Thr ser Sser
63 70
Gly Leu Arg Ala get Asp Thr
5
Met Tyr Pro Pro Pro Tyr Tyr
100
Tyr val fle Asp Pro Glu Pro
115

val
Ala
Ala
40

Asn
Gly
Gly
Leu

Cys
120

cttetettec
gctgtggtac
ggcaaagecea
gtctgrgegg
acgggcacct
acgggactct
ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tccaaageca
gagctgacca
atcgccotygg

gtgctggact

tggcagcagg
acgcagaaga

val
Ser
25

Asp
Glu
Asn
Leu
Gly

105
Pro

L.eu
10

Pro
Ser
Leu
Glin
Tyr
Ile

ASp

Page 5

Ala
Gly
Gin
Thr
val
75

Ile
Gly

Ser

525

tcctgetact
tggccagceag
ctgaggtecg
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tettectctt
catgcgtggt
acggcgtgga
accgtgtogt
cgtgegeggt
aagggcagec
agaaccaggt
agtgygagag
ccgacggete
ggaacgtctt
gccteteect

Ser
Lys
val
Phe
60

Ash
cys
ASN

Asp

ser
Ala
Thr
45

Leu
l.eu
Lys
Gly

Leu
125

Arg
Thr
30

Glu
ASp

Thr

val

Thr
110
Glu

ctggectecca
ccgaggeatc
ggtgacagtyg
gatggggaat
tcaagtgaac
ggtggagctc
tgtaattgat
tcacacatgc
ccececcaaaa
ggtggacgtyg
ggtgcataat
cagcgteetc
ctccaacaaa
ccgagaacca
cagecctgace
caatgggcag
ctitcttecte
ctcatgetcec
gtcteccgogt

Gly
Giu
val
Asp
Ile
Glu
g5

GIn

Pro

Leu
480
l.ys
Gly

Glu

Ile
val
Cys
Ser
Gin
80

Leu
Ife

Lys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1158



Ser
Ala
145
Leu
ser
Glu
Thr
Ash
225
Pro
Gln
val
val
Pro
305
Thr
val

l.eu

Ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met

ser

<210> 12

<211>
<212>
<213>

<220>

<223>

Asp
Ala
Tle
Glu
His
195
Arg
LYS
Glu
TYr
Leu
275
Trp
val
Asp
His

Pro
355

1880
DNA
Artificial Sequence

Lys
Pro
Ser
ASD
180
Ash
val
Ala
LYS
Thr
260
Thr
Glu
Leu
Lys
Glu

340
Gly

"Thr

Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Leu
Cys
Ser
Asp
Ser

325
Ala

Mis
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Asnh
sSer
310
Arg

Leu

2479, 100PC09 _SEQUENCE_LISTING.TXT

Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp

His

Cys
Leu

Glu

LYs

Lys
200
Leu
Ala
Lys
Sar
Lys
280
Gin
Gly
Gln

ASn

Pro Pro
Phe Pro

val Thr
170

Phe Asn

185

Pro Arg

Ther val
val ser

Ala Lys
250

Arg Asp

265

Gly Phe

Pro Glu
Ser Phe
Gln Gly

330

His Tyr
345

Cys
Pro
155
Cys
Trp
Glu
Leu
Asnh
235
Gly
Glu
Tyr
Asn
Phe
315
Asn

Thr

Pro
140
LysS
val
Tyr
Glu
His
220
Lys
Gin
Leu
PIro
Asn
300
Leu
val

GlIn

Ala Pro Glu
Pro Lys Asp

val val Asp
175
val Asp Gly
190
Gln Tyr Asn
205
Glin Asp Trp

Ala Leu Pro

Pro Arg Glu
255

Thr Lys Asn

270

Ser Asp Ile

285

Tyr Lys Thr
Tyr Ser Lys

phe Ser Cys

335

Lys Ser Leu
350

Nucleotide expression cassette of a fusion protein

having a CTLA4 ectodomain and a PDLL domain

<400> 12
aagcrtgeeg
gataccaccg
gccagetttg
cttoggeagg
gagttgacct
ctcactatcc
atgtacccac
ccagaaccgt
ccaccgtgee
cccaaggaca
agccacgaag
gccaagacaa
accgtccige
gcecteecag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagce
gtgatgcatg
cagaggcaca
tcttttactg
attgaatgcea
gaaatgdagg
caragtagct
gcacttcaga

tatgotagtg

ccatggaagc
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgccatacta
gcccagattc
cagcacctga
ccctcatgat
accctgaggt
agccgeggga
accaggactg
ccceccatcga
ccetgeecce
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea
acaattcttc
tcacggttcc
aattcccagt
ataagaacat
acagacagag
tcacagatgt
ccgactacaa

accagcgcag
ggccecagect
tgcatcteca
ggtgactgaa
ttccatetge
ggccatggac
cctgggeata
tgacctcgag
agccgegyor
ctececeggace
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggat
tccaagegac
cacgecteec
caagagcagg
caaccactac
cctgaataca
caaggaccta
agaaaaacaa
tattcaattt
ggcccggety
gaaattgcag
gcgaattact

cttctecttcc
getgtggtac
ggcaaagcca

grcrgtgcgg
acgggcacct
acgggactct
ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt

aaggcgtacg
tccaaageca
gagctgacca
atcgeegtgg
gtgctggact
tggcagcagy
acgcagaaga
agaactcaga
tatgtggtag
ttagacctgg

gtgcatggag

ttgaaggacc

gatgcagggg

gtyaaagtca
Page 6

tccrgetact
tggecageag
ctgaggteeg
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tcttectett
catgcgtggt
acggcgtgga
accgtgtggt
cgtgegeggt
aagggcagcec
agaaccaggt
agtgggagag
ccgacggetc
ggaacgtctt
gcereteect
aagcacgtca
agtatggtag
ctgcactaat
aggaagacct
agctectcecet
tgtaccgcty
atgcccecata

Ala
Thr
160
val
val
Ser
f.ey
Ala
240
Pro
G'n
Ala
Thr
Leu
320
ser

ser

ctggctccca
ccgaggeate
ggtgacagtg
gatggggaat
tcaagtgaac
ggrggagctc
tgtaattgat
tcacacatgc
ccceecaaaa
ggtggacgty
ggtgcataat
cagcgtectc
ctccaacaaa
ccgagaacca
cagcctgace
caatygggceag
cttettecte
ctcatgetcec
gtctccgagt
ttctccgaat
caatatgaca
tgtctattgg
gaaggttcag
gggaaatgct
catgatcagc
caacaaaatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
960
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



aaccaaagaa
gagggctacce
aagaccacca
agaatcaaca
gaaaaccata
aggtaatcta

<210> 13

<211>
<212>
<213>

<220

<223>

Met
1

Ala
Arg
Ala
Ile
65

Gly
Met
Tyr
Ser
Ala
145
Leu
Ser
Glu
Thr
Asn
225
Pro
Gin
val
val
Pro
305
Thr
val
Leu
Glin
Asp

385
Phe

597
PRT_ L
Artificial sequence

PDL1 domain
<400> 13

His
Ser
val
Ala
50

Cys
Leu
Tyr
val
Ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
Lys
370
Leu

Pro

val
Phe
Thr
35

Thr
Thr
Arg
Pro
Ile
115
Asp
Ala
Ile
Glu
His
185
Arg
Lys
Glu
Tyr
Leu
275
Trp
val
AsSp
His
Pro
355
Ala
Tyr
val

Ala
val
20

val
TYr
Gly
Ala
Pro
160
Asp
Lys
Pro
Ser
Asp
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
l.eu
Lys
Glu
340
Gly
Arg
val

Glu

GIn
5

Cys
Leu
Met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Ley
cys
Ser
Asp
Ser
325
Ala
Gin
His
val

Lys

Pro
Glu
Arg
Met
Ser
70

Asp
Tyr
Glu
His
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Asn
Ser
310
Arg
Leu
Arg
Ser
Glu

390
aln

2479.100PCOY_SEQUENCE,_LISTING.TXT

Fusion protein having

Ala
TYyr
Gln
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
rPhe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
Tyr

Leu

a CTLAd

val
Ala
Ala
40

Asn
Gly
Gly
Leu
Cys
120
Cys
Leu
Glu
Lys
Lys
200
Leu
Ala
Lys
ser
LYS
280
Glin
Gly
Gin
Asn
Asn
360
Asn
Gly

Asp

val
Ser
25

Asp
Glu
Asn
Leu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gin
His
345
Asn
Ser
Ser

Leu

ectodomain and a

Ley
10

Pro
Ser
Leu
Gin
Tyr
90

Ile
Asp
Pro
Pro
Thr
170
Asn

Arg

Ser
Lys
250
AsSD
Phe
Glu
Phe
Gly
330
Tyr
Ser
Phe

Asn

Ala
~ Page 7

trttggttgt ggatccagtc acctctgaac
ccaaggccga agtcatctgg acaagcagtg
ccaccaattc caagagagag gagaagettt
caacaactaa tgagattttc tactgcactt
cagctgaatt ggtcatccca gaactaccte
gagcggeegce

Ala
Gly
GIn
Thr
va'l
75

Ite
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
AsnN
235
Gly
Glu
Tyr
Asn
Phe
315
Asn
Thr
Ser
Thr
Met

395
Ala

atgaactgac atgrcaggct
accatcaagt cctgagtggt
tcaatgtgac cagcacactyg
ttaggagatt agatcctgag
tygcacatcc tccaaatgaa

Ser
Lys
val
Phe
60

Asn
Ccys
Asn
ASp
Pro
140
Lys
val
Tyr
Glu

His
220

Lys

Gin
Leu
Pro
ASn
300
Leu
val
Gin
Leu
val
380
Thr

Leu

Ser
Ala
Thr
45

Leu
Leu
Lys
Gly
Leu
125
Ala
Pro
val
val
Gin
205
Gin
Ala
Pro
Thr
Ser
285
Tyr
Tyr
Phe
Lys
Asn
365
Thr
Ile

Ile

Arg
Thr
Glu
Asp
Thr
val
Thr
110
Glu
Pro
Lys
val
AsSp
190
Tyr
ASp
Leu
Arg
Lys
270
Asp
LyS
Ser
Ser
Ser
350
Thr
val
Glu

val

Gly
Glu
val
Asp
Ie
Glu
Gln
Pro
Glu
Asp
Asp
175
Gly
Asn
Pro
Glu
255
Asn
Ile
Thr
Lys
Cys
335
Leu
Arg
Pro
Cys
Tyr

Ile
va'
Cys
Ser
Gin
20

Leu
Ile
Lys
Ala
Thr
160
val
val
Ser
Leu
Ala
240
Pro
Gin
Ala
Thr
L.ey
320
Ser
ser
Thr
Lys
Lys

400
Trp

1620
1680
1740
1800
1860
1880



Glu
.eu
AsSp
Leu
465
ASp
Asn
Thr
Ser
Arg
545
Thr
Glu

Pro

<210>
<211>
<212>
<213>

<400>

Met
1

Leu
Ser
Met
Ala
65

Pro
Thy
Glu
ser
Lys
145
ASp
Ala
His
Pro
Leu
225
Trp
Thr

val

Met
Lys
Gln
450
Gln
Tyr
Gln
Cys
Asp
530
Glu
Thr
Asn

Pro

val
Thr
Ala
Gly
50

Cys
Glu
Asp
ala
Asp
130
AsSp
Thr
Glu
Arg
Lys
210
Arg
Gin
Arg

Pro

Glu
val
435
Leu
Asp
Lys
Arg
Gln
515
His
Glu
Asn
His

Asn

595

14

338
PRT
Homo sapiens

14

val
Leu
Ala
35

TYr
Pro
Tyr
Arg
ser
115
Gly
Tyr
Ala
Gin
Tyr
195
Thr
Cys
Arg

Pro

Ser

Asp
420
Gln
Ser
Ala
Arg
Ile
500
Ala
Glin
Lys
Glu
Thr

580
Glu

Met
Thr
20

val

val

405
LYyS

His
Ley
Gly
ile
485
Leuy
Glu
val
Leu
Ile
565
Ala

Arg

Ala
5
Glu
ser

Asp

Met

Glu
85

AsSh
His
teu
Ala
Gln
165
Arg
Glu
val
Ala
Gly
245
Gly

Glu

AsSn
Ser
Gly
val
470
Thr
val
Gly
l.eu
Phe
550
Phe

Glu

Pro
Thr
Arg
Asp
Glu
Glu
Leu
Thr
Leu
Leu
150
Ile
Ala
Asn
Thr
Leu
230
Glu
Aép

Glu

2479.100PC09_SEQUENCE_LISTING.TXT

Ile
Ser
Asn
455
Tyr
val
val
Tyr
Ser
535
Asn
Tyr

Leu

Arg
Trp
Pro
Thr
55

Pro
Glu
Gln
Leu
Arg
135
ASnh
Ser
Tyr
Gly
His
215
Gly
AsSf
Gly

Gin

Ile
Tyr
440
Ala
Arg
LyS
ASD
Pro
520
Gly
val
Cys

va'l

Thr
Ala
Gly
40

Gin
Arg
Thr
Thr
Gln
120
Gly
Glu
Lys
Lau
Lys
200
His
Phe
Gin
Thr

Arg

Gin
425
Arg
Ala
Cys
val
Pro
505
Lys
Lys
Thr
Thr

Ile
585

L.eu
Gly
25

Arg
Phe
Ala
Arg
l.ey
105
Trp
Tyr
Asp
Arg
Glu
185
Glu
Pro
Tyr
Thr
Phe

265
TYyr

410
Phe

Gln
Leu
Met
Asn
490
val
Ala
Thr
Ser
Phe

570
Pro

Phe
10

Ser
Gly
val
Pro
Asn
90

Arg
Met
Glu
Leu
LyS
170
Gly
Met
val
Pro
Gln
250
Gln

Thr

Page 8

va'l
Arg
Glin
Tle
475
Ala
Thr
Glu
Thr
Thr
555
Arg

Glu

Leu
His
Glu
Arg
Trp
75

Thr
Gly
Ite
Gln
Arg
155
Cys
Thr
Leu
Phe
Ala
235
ASp
Lys
Cys

His
Ala
Ile
460
Ser
Pro
Ser
val
Thr
540
l.ey
Arg

Leu

140
Ser

Glu
Cys
Gln
Asp
220
Glu
val
Trp

His

Gly
Ar

445
Thr
Tyr
TYyr
Glu
Ile
525
Thr
Arg
Leu

Pro

Leu
Met
Arg
45

ASD
Gtu
Ala
Tyr
Cys
125
Ala
Trp
Ala
val
Arg
205
Tyr
Ile
Glu
Ala

val

Giu
430

g Leu

ASp
Gly
Asn
His
510
Trp
ASN
Ile
Asp

Leu
590

Leu

Ala
270
Gln

415
Glu

Leu
val
Gly
Lys
495
Glu
Thr
Ser
Asn
Pro

575
Ala

Gly
15

Tyr
Ile
AsSp
Glu
Ala
GIn
Leu
Asp

Ala

Asn,

175
Trp

Asp
Ala
Leu
val
255
val

His

ASp
LYS
LyS
Ala
480
Ile
Leu
Ser
Lys
Thr
560
Glu

His

Ala
Phe
Ala
Ser
Gly
80

Glin
Ser
Gly
Gly
Ala
160
val
Leu
Pro
Thr
Thr
240
Glu
val

Glu



275

Gly Leu Pro Glu Pro
290
Thr ITe Pro Ile Met

305

val val Thr Gly Ala

Ser Asp

<210>
<211>
<212>
<213>

<400

15
318
PRT

325

Homo sapiens

15

Met val val
1

L.eu Thr Leu

Ala Ala val

35

Gly Tyr val
50
Cys Pro Arg

65

Glu Tyr Trp

Asp Arg Met

Ala Ser Ser

115

Asp Gly Arg
130
Asp Tyr Leu

145

Thr Ala Ala

Glu GIn Arg

Arg Tyr Leu

195

Lys Thr His
210
Arg Cys Trp

225

Gln Arg Asp

Arg Pro Ala

Pro Ser Gly

275

Leu Pro Glu
290
Ile Met Ser

305

<210>
<211>
<212>
<213>

<220>
<223>

16
2105
DNA

Met
Thr
20

Ser
Asp
Met
Glu
Asn
100
His
Leu
Ala
Gln
Arg
180
Glu
val
Ala
Gly
Gly
260
Glu
Pro

val

Ala
5

Glu
Arg
Asp
Glu
Glu
85

L.eu
Thr
Leu
l.eu
I'le
165
Ala
ASnh
Thr
L.eu
Glu
245
ASD
Glu
Leu

Arg

Leu

Gly.

310
Ala

Pro
Thr
Pro
Thr
Pro
Glu
G1n
Leu
Arg
Asn
150
ser
Tyr
Gly
His
Gly
230
ASD
Gly
Gln
Met

Glu
310

2479é%80PC09_S€QUﬁNCEHLISTING.TXT

Met
295
Ile

val

Arg
Trp
Giy
Gin
55

Arg
Thr
Thr
Gln
Gly
135
Giu
Lys
Leu
Lys
His
215
Phe
GIn
Thr
Arg
L.eu

295
ser

Artificial Sequence

Nucleotide expression cassette of a fusion protein
having a CTLA4 ectodomain and an HLA-G5 domain

Leu Arg Trp

val ala Gly

Ala Ala val

Thr
Gly
Arg
Phe
Ala
Arg
Leu
Trp
120
Tyr
Asp
Arg
Glu
Glu
200
Pro
Tyr
Thr
Phe
Tyr
280
Arg

Arg

Ley
ser
25

Gly
val
Pro
ASh
Arg
145
Met
Glu
L.ey
Lys
Gly
185
Met
val
Pro
GlIn
Glin
265
Thr
Trp

Ser

330

Phe
10

His
Glu
Arg
Trp
Thr
90

Gly
Ile
Gin
Arg
Cys
170
Thr
Leu
phe
Ala
AS

250
Lys
Cys
ser

Leu

Page 9

LYS
Leu

315
Leu

ey
Ser
Pro
Phe
val
75

Lys
Tyr
Gly
Tyr
Ser
155
Glu
Cys
Glin
ASp

Glu
235

p val

Trp
His
Lys
Ser
315

Gin
300
val

Trp

Leu
Met
Arg
Asp
Giu
Ala
Tyr
Cys
Ala
140
Trp
Ala
val
Arg
Tyr
220
Ile
Glu
Ala
val
Glu

300
Glu

285

Ser 5ser Leu

val Leu Ala

Arg Lys Lys
335

Leu
Arg
Phe
45

Ser
Gln
His
Asn
Asp
125
Tyr
Thr
Ala
Glu
Ala
205
Glu
Ile
Ley
Ala
GIn
285
Gly

Asp

Ser
Tyr
Ile
Asp
Glu
Ala
GIn
110
Leu
Asp
Ala
Asn
Trp
190
Asp
Ala
Leu
val
val
270
His
ASp

Ley

Gly
15

Phe
Ala
ser
Gly
Glin
95

ser
Gly
Gly
Ala
val
175
Leuy
Pro
Thr
Thr
Glu
255
val
Glu

Gly

Pro
Ala

320
Ser

Ala
Ser
Met
Ala
Pro
80

Thr
Glu
ser
Lys
Asp

160
Ala

Pro
Leu
Trp
240
Thr
val
Gly

Gly



<400> 16
aagcttgoog
gataccaccg
gccagetttg
cttcggcagg
gagttgacct
ctcactatec
atgtacccac
ccagaaccgt
ccaccgtgcc
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
gcccteecag
caggtgtaca
tgcctggica
ccggagaaca
tacagcaagc
gtgatgcatyg
cagaggcaca
tctggctoce
cceccgettea
tcggogtgec
tgggaagagg
accctgeogeg
ggctgcgace
ggcaaggatt
gctcagatct
ctggagggca
cagcgegogg
accctgaggt
gatggggagg
accttccaga
catgtgcagc
ggaggeatca
gccoc

<210> 17
<211> 672
<212> PRT

ccatggaagce
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgccatacta
gceccagattce
cagcacctga
cccteatgat
accctgaggrt
agccgcggga
accaggactg
ccceceatega
ccctgeeecc
aaggcrtcta
actacaagac
Tcaccgtgga
aggctctgea
acaattcttc
actccatgag
tcgecatggg
cgaggatgga
agacacggaa
gctactacaa
tggggtccga
acctcaccct
ccaagegeaa
cgtgcgtgga
accceccccaa
gctgggeect
accagaccca
agtgggcage
atgaggggcet
tgtctgttag
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<213> Artificial Ssequence

<220

<223> Fusion protein having
HLA-G5 domain

<400> 17

Met His val
1

Ala Ser pPhe

Arg val Thr
35
Ala Ala Thr
50
Ile Cys Thr
65
Gly Leu Arg

Met Tyr Pro

Tyr val Ile
115
Ser Ser Asp
130
Ala Gly Ala
145

Ala Gln
5

val Cys

20

val Leu

Tyr Met
Gty Thr
Ala Met
85

Pro Pro
100

ASp Pro
Lys Thr

Pro Ser

Pro
Glu
Arg
Met
ser
70

ASp
Tyr
Glu
His

val
150

Ala
Tyr
GIn
Gly
55

Ser
Thr
Tyr
Pro
Thr

135
rhe

accagcgeag
ggceccagect
tgcatcteca
ggtgactgaa
ttccatctge
ggccatggac
cctgggeata
tgacctcgag
agcegegggt
ctcecggace
caagttcaac
ggagcagtac
gctgaatgge
gaaaaccatc
atcccgggat
tccaagegac
cacgcctecec
caagagcagg
caaccactac
cctgaataca
gtatttcagc
ctacgtggac
9CCgCygacy
caccaaggcec
ccagagcgag
cggacgcctce
gaacgaggac
gtgtgaggcg
gtggctccac
gacacacgty
gggcttetac
ggacgtggag
Tgtggtggeg
gccggagecec
ggaaagcagg

ctictcttcc
gctgtggtac
ggcaaagcca
gtctygtgegg
acgggcacct
acgggactct
ggcaacggaa
cccaaatett
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tccaaageca
gagctgacca
atcgccgtgg
gtgctggact
tggcagcagy
acgcagaaga
agaactcaga
gccgecgtgt
gacacgcagt
ccgtgggtgg
cacgcacaga
gccagttcte
ctccgogagt
ctgcgerect
gccaatgtgg
agatacctgg
acccaccacce
cctygcggaga
ctcgtggaga
cctrtctggag
ctcatgctga
agcctcicty

a CTLA4

val
Ala
Ala
40

Asn
Gly
Gly
Leu
Cys
120
Cys

Leu

va'l
Ser
25

AsSp
Glu
Asn
Leu
Gly
105
Pro
Pro

Phe

tccetgetact
tggccagceag
ctgaggtccyg
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tCctteeretrt
catgcgtggt
acggcgtgga
accgtgtggt
cgtgegeggt
aagggeagcec
agaaccaggt
agtdggagag
ccgacggetc
ggaacgtctt
geectetecct
aagcacgtcea
cccggeeegg
tcgtgeggtt
agcaggaggg
ctgacagaat
acacccteca
atgaacagta
ggaccgeagce
ctgaacaaag -
agaacgggaa
ctgtcttiga
tcatactgac
ccaggectge
aggagcagag
gatggagtaa
aagaccttta

ectodomain and an

Leu
10

Pro
Ser
Leu
Gln
TYr
90

Ile
AsSp
Pro

Pro

Ala ser
Gly Lys
Gln val

Thr Phe
60

val Asn

75

Ile Cys

Gly Asn
Ser Asp
Cys Pro

140

Pro Lys
155

Page 10

Ser
Ala
Thr
45

Leu
Ley
Lys
Gly
Leu
125
Ala

Pro

Arg
Thr
30

Glu
Asp
Thr
val
Thr
110
Glu
Pro

Lys

ctggctecca
ccgaggeatc
ggtgacagtg
gatggggaat
tcaagtgaac
ggtggagctc
tgtaattgat
tcacacatge
cccecocaaaa
ggtggacgtyg
ggtgcataat
cagcgtcctc
ctccaacaas
ccgagaacca
cagcctgacc
caatgggcag
cttettecte
ctcatgctcc
gtctccgggt
ttctccgaat
€cgeggggag
cgacagcgac
gccggagtat
gaacctgeag
gtggatgatt
tgcctacgat
ggacactgcyg
gagagcctac
ggagatgcty
ctatgaggcc
ctggcagegg
aggggatgga
atacacgtgc
ggagggagat
atctagageg

Gly
Glu
val
ASp
Ile
Glu
aft
Pro

Glu
Asp

Ile
val
Cys
Ser
Gin
80

Leu
Ite
Lys
Ala

Thr
160

60
120 -
180
240
300
360
420
480
540
600
660
720
780
840
900
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2105



Leu
Ser
Glu
Thr
Asn
225
Pro
Gin
val
val
Pro
305
Thr
val
Leu
Glin
Phe
385
Ala
Ser
Gly
Gln
Ser
465
Gly
Gly
Ala
val
Lau
545
Pro
Thr
Thr
Giu
val
625
Glu

Gly

<210> 18

Met
His
val
TYyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
LYS
370
Ser
Met
Ala
Pro
Thr
450
Glu
Ser
Lys
ASD
Ala
530
His
Pro
l.ey
Trp
Thr
610
val
Gly

Gly

Ile
Glu
His
195
Arg
Lys
Glu
TYr
Leu
275
Trp
val
ASD
His
Pro
355
Ala
Ala
Gly
Cys
Glu
435
Asp
Ala
Asp
Asp
Thr
515
Glu
Arg
Lys
Arg
Gin
595
Arg
Pro

Leu

Ile

<211> 728

Ser
Asp
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
Leu
LYS
Glu
340
Gly
Arg
Ala
Tyv
Pro
420
Tyr
Arg
Ser
Gty
Tyr
500
Ala
Gln
Tyr
Thr
Cys
580
Arg
Pro
ser
Pro

Met
660

Arg
165
Pro
Ala
val
TYyr
Thr
245
Leu
Cys
Ser
Asp
Ser
325
Ala
Gln
His
val
val
405
Arg
Trp
Met
Ser

Arg

485

Leu
Ala
Arg
Leu
His
565
Trp
Asp
Ala
Gly
Glu

645
Ser

Thr
Glu
LyS
ser
Ala
230
Ile
Pro
Leu
Asn
Ser
310
Arg
Leu
Arg
ser
sSer
390
Asp
Met
Glu
Asn
His
470
Leu
Thr
Gln
Arg
Glu
550
val
Ala
Gly
Gly
Glu
630
Pro

val

2479.100PCO9_SEQUENCE_LISTING.TXT

Pro
val
Thr
val
215
Cys
sSar
Pro
val
Gly
295
ASD
Trp
His
His
Pro
375
Arg
Asp
Glu
Glu
Leu
455
Thr
L.etl
Leu
Ile
Ala
535
Asn
Thr
Leu
Glu
Asp
615
Glu
Leu

Arg

Glu
Lys
Lys
200
Leu
Ala
Lys
Ser
Lys
280
Gln
Gly
GIn
Asn
Asn
360
Asn
Pro
Thr
Pro
Giu
440
Gin
Leu
Arg
Asn
Ser
520
TYr
Gly
His
Gly
AsSp
600
Gly
Gin
Met

Glu

val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gin
His
345
Asn
Ser
Gly
Gln
Arg
425
Thy
Thr
Gin
Gly
Glu
505
Lys
Leu
Lys
His
Phe
585
Gin
Thr
Arg
Leu

Ser
665

Thr
170
Asn
Arg
val
ser
Lys
250
ASpP
Phe
Glu
Phe
Gly
330
Tyr
Ser
Gly
Arg
Phe
4310
Ala
Arg
Leu
Trp
Tyt
490
ASp
Arg
Glu
Glu
Pro
570
TYyr
Thr
Phe
Tyr
Arg

650
Arg

Cys
Trp
Glu
Leu
Asn
235
Gly
Glu
Tyr
Asnh
rhe
215
Asn
Thr
Ser
Ser
Gly
395
val
Pro
Ash
Arg
Met
475
Glu
Leu
Lys
Gly
Met
555
val
Pro
Gin
Gin
Thr
635
Trp

Ser

val
Tyr
Glu
His
220
Lys
Gln
L.eu
Pro
Asn
300
ey
val
Gin
Leu
His
380
Glu
Arg
Trp
Thr
Gly
460
Ile
GIn
Arg
Cys
Thr
540
L.eu
Phe
Ala
Asp
Lys
620
Cys
ser

Leu

page 11

val
val
Glin
205
Glin
Ala
Pro
Thr
ser
285
Tvyr
Tyr
Phe
Lys
Asn
365
Ser
Pro
Phe
val
Lys
445
Tyr
Gly
Tyr
Ser
Glu
525
Cys
GlIn
Asp
Glu
val
605
Trp
His
Lys

ser

val
Asp
190
Tyr
Asp
Leu
Arg
Lys
270
Asp
l.ys
Ser
Ser
ser
350
Thr
Met
Arg
ASD
Glu
430
Ala
Tyr
Cys
Ala
Trp
510
Ala
val
Arg
Tyr
Tle
590
GHu
Ala
va'l
GHu

Glu
670

Asp
175
Gly
ASn
Trp
Pro
Glu
255
Asn
Ile
Thr
LysS
Cys
335
Leuy
Arg
Arg
Phe
Ser
415
Gin
His
Asn
Asp
Tyr
495
Thr
Ala
Glu
Ala
Glu
575
Ile
Leu
Ala
Gin
Gly

655
ASp

val
val
Ser
l.eu
Ala
240
Pro
Gin
Ala
Thr
Leu
320
Ser
ser
Thr
Tyr
Ile
400
Asp
Glu
Ala
Gin

Leu

- 480

Asp
Ala
Asn
Trp
Asp
560
Ala
Ley
val
val
His
640
Asp

Leu



<212> PRT
<213> Homo sapiens

<400> 18

mMet
1

Leu
Arg
Thr
Asn
65

Pro
Leu
Gly
Ile
Ser
145
Ser
Cys
Asn
val
His
225
His
AsSD
Thr
Ala
Cys
305
rp
His
Tyr
ASp
Met
385
Gly
Lys
ser
Gly
Pro
465
AsSp

Asn

Trp
His
Lys
Leu
50

Thr
Phe
Trp
His
Ile
130
Gly
Phe
Arg
Pro
Glu
210
Thr
Arg
Asn
Leu
Asp
290
Ile
ASh
ASp
Cys
Pro
370
ser
Asn
Asn
LYS
Pro
450
Ile
His

Gly

val
Leu
Arg
35

Ile
Ala
Thr
Phe
Glu
115
Gly
Ile
Leu
AsSn
Glu
195
Cys
Glu
His
Tyr
ASp
275
Ash
Gin
Gly
Met
Arg
355
Asn
His
Leu
Met
Leu
435
Trp
Ser

Pro

Ile

Thr
Leu
20

Arg
Lys
ASp
Cys
Pro
100
Phe
Lys
Lys
Pro
Pro
180
val
Met
Ser
Lys
Cys
260
Pro
Thr
Gly
Ile
Thr
340
Asn
Ile
Gly
ser
Glu
420
Asn
Cys
Arg
val

Pro
500

LyS
5

Leu
Asn
Ile
Gln
Lys
85

Phe
ASp
Gly
Cys
Ser
165
Arg
Arg
Thr
Gly
Phe
245
Arg
His
Met
Gln
Pro
325
Pro
Pro
Arg
Gin
G1n
405
Asp
Glu
Tyr

Cys

Ile.

485
Thr

Leyu
Leu
Thr
Asp
Cys
Ala
Asn
Leu
Arg
GIn
150
Ser
Gly
Tyr
Cys
Lys
230
Leu
Asn
Thr
Asn
Gly
310
Cys
Glu
ASp
val

Asp
390

Thr

Ley
Asn
Thr
Glu
470
Ser

Arg

2479.100PCO9_SEQUENCE_LISTING.TXT

Lteu
Pro
Ile
Pro
55

Ala
Phe
sSer
Tyr
ser
135
Pro
TYr
Glu
Glu
Asn
215
Ile
Pro
Pro
Arg
ASp
295
Glu
Gln
Asn
Gly
Gly
375
Cys
Arg
His
Tyr
Gly
455
Gly
Cys
Thr

Pro
Ile
His

Ala
Asn
val

Met
Glu
120
Tyr
Trp
Arg
Glu
val

200
Gly
Cys
Glu
ASp
Trp
280
Thr
Gly
Arg
phe
Ser
360
Tyr
Tyr
ser
Arg
Cys
440

ASn

Asp

Ala

Ash

Ala
Ala
25

Glu
Leu
Arg
Phe
Ser
105
Asnh
LYS
Ser
Gly
Gly
185
Cys
Gtu
Gin
Arg
Gly
265
Glu
Asp
Tyr
Trp
LYS
345
Glu
Cys
Arg
Gly
His
425
Arg
Pro
Thr
Lys

Ile
505

Leu
Ile
Phe
Lys
Cys
AsD
90

Ser
Lys
Gly
Ser
Lys
170
Gly
AsSp
Ser
Arg
Tyr
250
Gln
Tyr
val
Arg
ASp
330
Cys
Ser
Ser
Gly
Ley
410
Ile
Asn
Leu
Thr
Thr

490
Gly

Leu
Pro

Lys

Ile

Thr
75

Lys
Gly
Asp
Thr
Met
155
Asp
Pro
Ile
Tyr
Trp
235
Pro
Pro
Cys
Pro
Gly
315
Ser
Lys
PIro
Gin
Asn
395
Thr
phe
Pro
Ile
Pro
475
Lys

Trp

l.eu
Tyr
Lys
Lys
60
Arg
Ala
val
Tyr
val
140
Ile
Leu
Trp
Pro
Arg
220
ASp
ASD
Arg
Ala
Leu
300
Thr
Gln
ASD
Trp
Ile
380
Gly
Cys
Trp
AsSp
Pro
460
Thr
Gin

Met

Page 12

Gln
Ala
Ser
45

Thr
Asn
Arg
Lys
ITe
125
Ser
Pro
Gin
Cys
Glin
205
Gly
His
Lys
Pro
Ile
285
Glu
val
Tyr
Ley
Cys
365
Pro
Lys
ser
Glu
Asp
445
Trp
Ile
Leu

val

His

Glu.

Ala
LYyS
Lys
Lys
Lys
110
Arg
Ile
His
Glu
Phe
190
Cys
Leu
Gin
Gly
Trp
270
Lys
Thr
Asn
Pro
Arg
350
Phe
Asn
Asn
Met
Pro
430
Asp
ASp
val
Arg

ser
510

val
15

Gly
Lys
Lys
Gly
Gin
Glu
Asn
Thr
Glu
Asn
175
Thr
Ser
Met
Thr
Phe
255
Cys
Thr
Thr
Thr
His
335
Glu
Thr
Cys
Tyr
Trp
415
ASp
Ala
Tyr
Asn
val

495
Leu

Leu
GlIn
Thr
val
Leu
80

Cys
Phe
Cys
Lys
His
160
Tyr
Ser
Glu
Asp
Pro
240
Asp
Tyr
Cys
Glu
Ile
320
Glu
Asn
Thr
Asp
Met
400
Asp
Ala
His
Cys
Leu
480
val

Arg



Tyr
val
Glu
545
Cys
ser
Phe
Lys
Ty
625
LYS
Ile
Tyr
Gly
Ile

705
Ley

<230>
<211
<212>
<213>

<400>

Arg
L.eu
530
Ala
Lys
Asp
val
Thr
610
Asp
Cys
Cys
Gly
val
690
Phe

Thr

Asn
515
Thr
Trp
Gin
Leuy
Ser
595
Ser
Gly
ser
Ala
Gly
675
Ile
val

Tyr

19

290
PRT
Homo sapiens

19

Lys
Ala
Leu
val
val
580
Thr
Cys
Ley
Gln
Gly
660
Bro
val
Arg

Lys

His
Arg
Gly
Leu
565
Leu
Ile
Ser
Leu
His
645
Ala
Leu
Pro
val

val
725

Met Trp val Thr Lys

i
Leu

Arg
Thr
Asn
65

Pro
Leu
Gly
Ile
Ser
145
Ser
Cys
Asn
val
His
225
His

His
Lys
Leu
50

Thr
Phe
Trp
Mis
I'le
130
Gly
Phe
Arg
Pro
Glu
210
Thr

Arg

Leu
Arg
35

Ite
Ala
Thr
Phe
Glu
115
Gly
Ile
Leu
Asn
Glu
195
Cys
Glu

His

Leu
20

Arg
Lys
ASD
Cys
Pro
100
Phe
Lys
Lys
Pro
Pro
180
val
Met
ser

Lys

>
Leu

Asn
Ile
Gin
Lys
85

Phe
Asp
Gly
Cys
Ser
165
Arg
Arg
Thr
Gly

Phe

245

Ile
Gln
Iie
550
Asn
Met
Asp
val
Arg
630
His
Glu
val
Gly
Ala

710
Pro

Leu
Leu
Thr
Asp
Cys
70

Ala
AsSn
Leu
Arg
Gln
150
Ser
Gly
Tyr
Cys
Lys

230
Leu

2479,100PCO9_SEQUENCE_LISTING,TXT

Cys
Cys
535
His
val
Lys
Lay
Tyr
615
val
Arg
LyS
Cys
Arg
695
Tyr
Gin

Leu
Pro
Ile
Pro
Ala
Phe
Ser
Tyr
Ser
135
Pro
Tyr
Glu
Glu
Asn
215
Ile

Pro

Gly
520
Phe

ASp

ser
Leu
Pro
600
Gly
Ala
Gly
Ile
Glu
680
Gly
Tyr

Ser

Pro
Ile
His
40

Ala
Asn
val
Met
Glu
120
TYF
Trp
Arg
Glu
val
200
Gly
Cys
Glu

Gly
Pro
val
clin
Ala
585
Asn
Trp
His
LYS
Gly
665
Gin
Cys

Ala

Ala
Ala
Glu
Leu
Arg
rhe
Ser
105
Asn
Lys
Ser
Gly
ol
Cys
Glu
Glin

Arg

sSer
ser
His
Leu
570
Arg
Tyr
Gly
Leu
val
650
Ser
His
Ala

Lys

Leu
10

Ile
Phe
Lys
Cys
ASpD
90

Ser
Lys
Gly
ser
LysS
170
Gly
ASp
Ser
Arg

Tyr
250

Leu
Arg
Gly
555
val
Pro
Gly
Tyr
Tyr
635
Thr
Gly
Lys
Ile

Trp
715

L.eu
Pro
Lys
Ile
Thr
75

Lys
Gly
Asp
Thr
Met
155
Asp
Pro
Iie
Tyr
Trp

235
Pro

Ile
Asp
540
Arg
Tyr
ala
Cys
Thr
620
Ile
Leu
Pro
pMet
Pro

700
Ile

Leu
Tyr
Lys
Lys
60

Arg
Ala
val
Tyr
val
140
Ile
L.eu
Trp
Pro
Arg
220
Asp

ASp

Page 13

Lys
525
Lau
Gly
Gly
val
Thr
605
Gly
Met
Asn
Cys
Arg
685
Asn

His

Gln
Ala
Ser
45

Thr
Asn
Arg
Lys
Tle
125
ser
Pro
Gin
Cys
G1in
205
Gly
His

Lys

Glu
Lys
ASp
Pro
Leu
590
Ile
Leu
Gly
Glu
Glu
670
Met
Arg

Lys

His
Glu
30

Ala
Lys
Lys
Lys
Lys
110
Arg
Ile
His
Glu
Phe
190
Cys
tey
Gin

Gly

Ser
Asp
Glu
Glu
575
ASp
Pro
Ile
Asn
Ser
655
Gly
val

Pro

Ile

val
Gly
Lys
Lys
Gly
Gln
95

Glu
Asn
Thr
Glu
Asn
175
Thr
Ser
Met
Thr

Phe
255

Trp
Tyr
Lys
560
Gly
Asp
Glu
Asn
Glu
640
Glu
Asp
Leu
Gly

Ile
720

Leu
GIn
Thr
val
Leu
80

Cys
Phe
Cys
Lys
His
160
Tyr
Ser
Glu
AsSp
PIro

240
ASp



260

2479.100PC0O9_SEQUENCE_LISTING.TXT
ASp Asn Tyr Cys Arg Asn Pro Asp g%g Gin Pro Arg Pro Trp Cys Tyr
270

Thr teu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala
280

Glu

<210>
<211>
<212>
<213>

<400>

Met
1

ley
Arg
Thr
Asn
65

Pro
Leu
Gly
Ile
Ser
145
ser
Gly
Tyr
Cys
Lys
225
Leu
Asn
Thr
Asn
Gly
305
Cys
Glu
Asp
val
Asp
385
Thr

Leu

Thr
2980

Trp
His
Lys
Leu
50

Thr
Phe
Trp
His
Ile
130
Gly
Tyr
Glu
Glu
Asn
210
Ile
Pro
Pro
Arg
AsD
290
Glu
Gin
Asn
Gly
Gly
370
Cys
Arg

His

275

20
723
PRT
Homo sapiens

20

val
Ley
Arg
35

Ile
Ala
Thr
Phe
Glu
115
Gly
Ila
Arg
Glu
val
195
Gly
Cys
Glu
Asp
Trp
275
Thr
Gly
Arg
Phe
Ser
355
Tyr
Tyr
Ser

Arg

Thr
Ley
20

Arg
LYyS
AsD
cys
Pro
100
Phe
LYS
Lys
Gly
Gly
180
Cys

Giu

GlIn

Arg
Gly
260
Glu
ASp
Tyr
Trp
LYs
340
Glu
Cys
Arg
Gly

His
420

Lys
5
l.ey
Asn
Ile
Gln
LysS
85
Phe
Asp
Gly
Cys
LyS
165
Gly
ASD
ser
Arg

Tyr

245

Gln
Tyr
val
Arg
Asp
325
Cys
Ser
Ser
Gly
Leu

405
Ile

Leu
Leu
Thr
Asp
Cys
Ala
AsSn
Leu
Arg
Glin
150
Asp
Pro
Ile
Tyr
Trp
230
Pro
Pro
Cys
Pro
Gly
310
Ser
LYySs
Pro
Gin
AsSn
390
Thr

Phe

Leu
Pro
Ile
Pro
Ala
Phe
Ser
Tyr
Ser
135
Pro
Leu
Trp
Pro
Arg
215
ASp
AsSD
Arg
Ala
Letu
295
Thr
Glin
ASD
Trp
Ile
375
Gly
Cys
Trp

Pro
Ile
His
40

Ala
Asn
val
Met
Glu
120
Tyr
Trp
Gin
Cys
Gin
200
Gly
His
LyS
Pro
Ile
280
Glu
val
Tyr
Leu
Cys
360
Pro
Lys
ser

Glu

Ala
Ala
Glu
Leu
Arg
Phe
Ser
105
Asn
Lys
Ser
Glu
Phe
185
Cys
Leuy
Gin
Gly
Trp
265
Lys
Thr
ASn
Ero
Arg
345
Phe
Asn
Asn
Met

Pro
425

Leu
10

Ile
Phe
Lys
Cys
ASp
a0

ser
Lys
Gly
Ser
Asn
170
Thr
Ser
Met
Thr
Phe
250
Cys
Thr
Thr
Thr
His
330
Glu
Thr
Cys
Tyr
Trp

410
ASp

Leu
Pro
Lys
Ile
Thr
75

Lys
Gly
ASP
Thr
Met
155
Tyr
Ser
Glu
ASp
Pro
235
ASp
Tyr
Cys
Glu
Ile
315
Glu
Asn
Thr
ASp
Met
395
Asp

Ala

Leu
Tyr
Lys
Lys
60

Arg
Ala
val
Tyr
val
140
Ile
Cys
Ash
val
His
220
His
ASp
Thr
Ala
Cys
300
Trp
His
Tyr
Asp
Met
380
Gly
Lys

Ser

Page 14

Ile Lys Thr Cys

285

Gin
Ala
Ser
Thr
Asn
Arg
Lys
Ile
125
ser
Pro
Arg
Pro
Glu
205
Thr
Arg
Asn
Leu
Asp
285
Ie
Asn
Asp
Cys
Pro
365
ser
Asn
Asn

Lys

His
Glu
30

Ala
Lys
LYS
LYS
Lys
110
Arg
ile
His
Asnh
Glu
190
Cys
Glu
His
Tyr
Asp
270
AsSn
Gln
Gly
Met
Arg
350
Asn
His
Leuy
Met

Leu
430

val
Gly
Lys
Lys
Gly
Gin
a5

Glu
Asn
Thr
Glu
Pro
175
val
Met
Ser
Lys
Cys
255
Pro
Thr
Gly
Ile
Thr
335
Ash
Ile
Gly
ser
Glu

415
Asn

Leu
Gln
Thr
val
Leu
80

Cys
Phe
Cys
Lys
His
160
Arg
Arg
Thr
Gly
Phe

240
Arg

Met
Gin
Pro
320
Pro
Pro
Arg
Gin
Gin
400
ASp

Glu



Asn
Thr
Ghu
465
Sar
Arg
Tle
Gln
Ile
545
ASn
Met
AsSp
val
Arg
625
His
Glu
val
Gly
Ala

705
Pro

<210>
<213>
<212>
<213>

<400>

Tyr
Gly
450
Gly
Cys
Thr
Cys
Cys
530
His
val
LYS
l.eu
Tyr
610
val
Arg
LysS
Cys
Ar

690
Tyr

Gln

Cys
435
Asn
AsSD
Ala
Asn
Gly
515
Phe
Asp
Ser
Leu
Pro
595
Gly
Ala
Gly
Ile

Glu
675

g Gly

Tyr

Ser

21

285
PRT
Homo sapiens

21

Arg
Pro
Thr
Lys
Ile
500
Gly
Pro
val
Glin
Ala
580
Asn
Trp
His
Lys
Gly
660
Gln
Cys
Ala

Asn
Leu
Thr
Thr
485
Gly
Ser
Ser
His
Ley
565
Arg
Tyr
Gly
Leu
val
645
Ser
His
Ala

Lys

Met Trp val Thr Lys
1 5

Leu
Arg
Thr
Asnh
65

Pro
Leu
Gly
ITe
Ser

145
Ser

His
Lys
L.eu
50

Thr
Phe
Trp
His
Ile
130
Gly

Tyr

Leu
Arg
35

Ile
Ala
Thr
Phe
Glu
115
Gly
Ile

Arg

Leu
20

Arg
LYS
AsD
Cys
Pro
100
Phe
Lys
LYS

Gly

Leu
Asn
Ile
Glin
Lys
85

Phe
Asp
Gly

Cys

Lys:

165

Pro
Ile
Pro
470
Lys
Trp
Leu
Arg
Gly
550
val
Pro
Gly
Tyr
TYyr
630
Thr
Gly
Lys
Ile

Trp
710

Leu
Ley
Thr
Asp
Cys
Ala
Asn
Leu
Arg
Gin

150
ASD

2479.100PCO9_SEQUENCE_LISTING.TXT

Asp
Pro
455
Thr
Gln
Met
Ile
AsSD
535
Arg
Tyr
Ala
Cys
Thr
615
Ile
Leu
Pro
Met
Pro

695
Ile

Leu
Pro
Ile
Pro
55

Ala
Phe
ser
Tyr
ser
135
Pro

Leu

Asp
440
Trp
Ile
Leu
val
Lys
520
Leu
Gly
Gly
val
Thr
600
Gly
Met
Asn
Cys
Ar

680
Asn

His

Pro
Ile
His
Ala
Asn
val
Met
Glu
120
Tyr
Trp
Gln

Asp Ala
Asp Tyr
val Asn

Arg val
490

ser Leu.

505
Glu Ser

Lys Asp
Asp Glu

Pro Gly
570

Leu Asp

585

IlTe Pro

Leu Ile
Gly Asn
Glu ser

650

Glu Gly
665

g Met val

Arg Pro

Lys Ile

Ala Leu
10

Ala 1le

25

Glu Phe

Leu Lys
Arg Cys
Phe Asp
90
Ser ser
105
Asn Lys
Lys Gly
Ser Sser

Glu Asn
170

Page 15

His
Cys
Leu
475
val
Arg
Trp
Tyr
Lys
555
Gly
Asp
Glu
Asn
Glu
635
Glu
Asp
Leu
Gly

Ile
715

Leu
Pro
Lys
Ile
Thr
75

Lys
Gly
AsSp
Thr
Met

155
Tyr

Gly
Pro
460
Asp
Asn
TYP
val
Glu
540
Cys
Ser
Phe
Lys
Tyr
620
Lys
Ile
Tyr
Gly
Ile

700
Leu

Leu
Tyr
Lys
LyS
60

Arg
Ala
val
Tyr
val
140
Ile

Cys

Pro
445
Ile
His
Gly
Arg
l.eu
525
Ala
Lys
ASD
val
Thr
605
Asp
Cys
Cys
Gly
val
685
Phe

Thr

Gin
Ala
Ser
45

Thr
Asn
Arg
Lys
Ite
125
Ser
Pro

Arg

Trp
Ser
PTo
Ile
Asn
510
Thr
Trp
G1n
Leu
ser
590
Sar
Gly
sSer
Ala
Gly
670
Ile
val

Tyr

His
Glu
Ala
Lys
Lys
Lys
Lys
110
Arg
Tle
His

Asn

Cys
Arg
val
Pro
495
Lys
Ala
l.eu
val
val
575
Thr
Cys
Leu
GIn
Gly
655
Pro
val
Arg

Lys

val
15

Gly
LYS
Lys
Gly
Gin
Glu
Asn
Thr
Glu

Pro
175

Tyr
Cys
Ile

480
Thr

Arg
Gly
Leu
560
Leu
Ile
Ser
Leu
His
640
Ala
Leu
Pro
val

val
720

Leu
Gln
Thr
val
Leu
80

Cys
Phe
Cys
Lys
His
160
Arg



Gly
Tyr
Cys
Lys
225
Leuy
Asnh

Thr

Glu
Glu
Asn
210
Ile
Pro
Pro

Arg

<210> 22

<Z211>
<212
<213>

<400> 22

Met
1
Leu
Arg
Thr
Asn
65
Pro
Leu
Gly
Ile
Ser
145
Ser
Cys
Asn

Gly

Trp
His
Lys
Leu
50

Thr
Phe
Trp
His
Ile
130
Gly
Phe
Arg
Pro

LYS
210

<210> 23

<Z211>
<212>
<213>

<220>

<223>

Glu
val
195
Gly
Cys
Glu
Asp

Trp
275

210
PRT
Hoomo

val
Leu
Arg
35

Ile
Ala
Thr
Phe
Glu
115
Gly
Ile
Leu
Asn

Glu
195

3794
DNA
Artiticial Sequence

Gly
180
Cys
Glu
Gln
Arg
Gly

260
Glu

Gly
AsSp
sSer
Arg
Tyr
245
Gln

Tyr

sapiens

Thr
Leu
20

Arg
Lys
AsSD
Cys
Pro
100
Phe
LYS
Lys
Pro
Pro

180
val

Lys
5
Leu
Asn
Ile
GIn
LyS
25
Phe
Asp
Gly
Cys
Ser
165
Arg

Arg

Pro
Ile
Tyr
Trp
230
Pro
Pro

Cys

leu
Leu
Thr
AsSp
Cys
70

Ala
Asn
Ley
Arg
GIn
150
ser
Gly

Tyr

2479.100PCOS_SEQUENCE_LISTING.TXT
Ser Asn Pro

Trp
Pro
Arg
215
Asp
ASp
Arg

Ala

Leu
Pro
Ite
Pro
Ala
Phe
Ser
Tyr
Ser
135
Pro
Tyr
Glu

Glu

Cys
Gin
200
Gly
His
LYS

Pro

Ile

280

Pro
Ile
His
40

Ala
Asn
val
Met
Glu
120
Tyr
Trp
Arg
Glu

val
200

Phe
185
Cvys
Leu
Gin
Gly
Trp

265
Lys

Ala
Ala
25

Glu
Leu
ATyg
Phe
Ser
105
Asn
Lys
Ser
Gly
Gly

185
cys

Thr
Ser
Met
Thr
Phe
250
Cys
Thr

Leu
Ile
Phe
Lys
Cys
Asp
a0

Ser
LYS
Gly
Sar
Lys
170
Gly

Asp

Glu
ASD
Pro
235
Asp
TYr

Cys

Leu
Pro
Lys
Ile
Thr
75

Lys
Gly
AsSp
Thr
Met
155
ASD
Pro

Ile

val
His
220
His
ASp
Thr

Glu

Leu
Tyr
Lys
Lys
60

Arg
Ala
val
Tyr
val
140
Ile
Leu

Trp

Pro

Glu
205
Thr
Arg
Asn
Leu

Thr
285

Gln
Ala
Ser
45

Thr
Asn
Arg
Lys
Ile
125
sSer
Pro
Gln
Cys

Gin
205

having a CTLA4 ectodomain and an HGF domain

<400> 23
aagcttgeceg
gataccaccg
gcecagetttg
cttcggeagg
gagttgacct
ctcactatcc

ccatggaage
gtatgcacgt
tgtgtgagta
ctgacagceca
tcctagatga
aaggactgag

accagcgeag
ggcccagect
tgcatctcca
ggtgactgaa
Ttccatctge
ggccatggac

crrctctrtcc
gctgtggtac
ggcaaagcca
gtctgtgcgg
acgggcacct
acgggactct
Page 16

Glu
190
Cys
Glu
His
Tyr

Asp
270

His
Giu
30

Ala
Lys
LysS
LYS
Lys
110
Arg
Ile
His
Glu
Phe

190
Cys

tcctgetact
tggccagcag
ctgaggtccg
caacctacat
ccagtggaaa
acatctgcaa

val
Met
Ser
LYS
Cys

255
Pro

val
Gly
Lys
Lys
Gly
Gin
95

Glu
Asn
Thr
Glu
Asn
175
Thr

Ser

Nucleotide expression cassette of a fusion protein

ctggctecca
ccgaggeatc
ggtgacagtg
gatggggaat
tcaagtgaac

ggtggagctc

Arg
Thr
Gly
Phe
240
Arg

His

l.au
GIn
Thr
val
teu
80

Cys
rhe
Cys
LYys
His
160
Tyr
sSer

Glu

60

120
180
240
300
360



atgtacccac
ccagaaccygt
ccaccgtgcee
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
geectceccag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc
gtgatgcatyg
cagaggcaca
tctageccag
cctaacatgce
aaggatcagce
ctgggttgec
gctgagaacc
accctcagge
gccgtggagce
atgagtgagt
aactaatcta
cagcaaagac
atactgcaga
aggcttrigr
caagtggagt
ttagaaactg
gtggcatcaa
cgagctatcg
ggggaccctg
agtgttcaga
atacagaatc
tcttgectga
gcecagecgag
ttaaaacatg
gcatccaaqqg
catgtcagceg
agtgcaagga
gttttaccac
tgtcacatgg
aaacaagatc
atatcttctg
atgatgcrca
ctatttctcg
tatcttgtgc
taggatggat
aggagagttg
aagcttgget
tcaatgttte
ccaggectge
caattcctga
atgatggcct
atcatcgagg
gatcaggacc
gaatggttct
ttrtetgtecy
taccacagtc

<210> 24
<211> 1074
<212> PRT

cgccatacta
gcccagatte
cagcacctga
ccctecatgat
accctgaggt
ageegeggga
accaggactg
ccecececatcga
ccectgeccccc
aaggcttcta
actacaagac
tcaccgtgga
aggctrctgea
acaattcrtrc
gccagggcac
ttcgagatct
tggacaactt
aagccttgtc
aagacccaga
tgaggctacyg
aggtgaagaa
ttgacatctt
gagcggeoge
taccctaatc
ccaatgtgcet
trttgataaa
gaaaaaagaa
catcattggt
atgtcagccc
gggtaaagac
gtgtttcaca
agttgaatgc
aggcaagatt
aagatatccc
gccatggtge
cgctgacaat
tcaaggagaa
ttoggattct
cctacgagaa
tgatccaaac
acaagattgt
tggactaaca
ggaaccagat
tggaccctgy
trgtgaaggt
caaaacgaaa
ggttagttty
ggttcttact
tggaaticat
ccagcetggta
tgtcctggat
aaagaccagrt
attacgagty
gaaggtgact
atgtgagagy
tggtgrcatt
agtagcatat
atag

2479.100PCO9_SEQUENCE_LISTING.TXT

cctgggeata
tgacctcgag
agccgegggt
ctcececggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggat
tccaagcegac
cacgcctecec
caagagcagy
caaccactac
cctgaataca
ccagtctgag
ccgagatgec
gttgttaaag
tgagatgatc
catcaaggcg
gcgetgteat
tgcetrtaat
catcaactac
caaaggaaaa
aaaatagatc
aatagatgta
gcaagaaaac
trtggccatg
aaaggacgca
tggagttcca
ctacaggaaa
agcaatccag
atgacctgca
tgtcagcget
gacaagggct
tatactcttg
actatgaatg
ggctacaggg
cagtatcctce
aattactgcc
atccgagttg
tatcgtggga
tgtitcaatgt
gcaagtaagc
tgctacacgg
gataccacac
caattgcgag
agatacagaa
gcacgacagt
gatgtccacg
tatggccctyg
gattttgtta
tgcagtgttt
gcacatctct
ctgaatgagt
gattatggtg
gttcctggte
tatgcaaaat

<213> Artificial Sequence

<220>

ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcegtacg
tccaaagceca
gagctgacca
atcgeegtgg
gtgctggact
tggcagcagyg
acgcagaaga
agaactcaga
aacagctgca
ttcagcagag
gagtccttge
cagttttacc
catgtgaact
cgatttettc
aagctccaag
atagaagcct
gaagaaatac
cagcactgaa
ctaggaataa
aatgcctctg
aatttgacct
gctacaaggyg
tgataccaca
actactgtcg
aggtacgcta
atggggagag
gggatcatca
ttgatgataa
accctcacac
acactgatgt
gcactgtcaa
acgagcatga
gaaatccaga
gctactgcte
atggcaaaaa
gggacaagaa
tgaatgagaa
gaaatccact
ctacaatagt
ttgtaaatgg
ataaacatat
gtttccecttce
gaagaggaga
aaggatcaga
gtacgatiga
atggctggag
atataatgog
ctgaaatatg
gcccacttgt
gtggatgtge
ggatacacaa

cccagattta
ctgacaaaac
tetecctett
catgcgtggt
acggcgtgga
accgtgtggt
cgtgecgeggt
aagggcagcec
agaaccaggt
agtgggagag
ccgacggetc
ggaacgtctt
gcectctecect
aagcacgtca
cccacttece
tgaagacttt
tggaggactt
tggaggaggt
ccctggggoa
cctgtgaaaa
agaaaggcat
acatgacaat
aattcatgaa
gataaaaacc
aggacticca
gttccceccttc
ctatgaaaac
aacagtatct
cgaacacagc
aaatcctcega
cgaagtctgt
ttatcgaggt
gacaccacac
ttattgccge
ccgetgogag
tcctttggaa
taccatttgg
catgactcct
tggotctgaa
Ccaaattcca
ttatatrgggc
catggaagac
ttactgccga
cattccttgg
caatttagac
gatrccaaca
ctgeggagga
tcgagacttg
tgagaaatgc
tctggtitta
tttacctaat
ctacactgga
aaatgagaaa
tgctggggcet
ttgtgagcaa
catrtccaaat
aattratttta

<223> Fusion protein having a CTLA4 ectodomain and an
HGF domain

page 17

tgtaattgat
tcacacatge
ccocccaaaa
ggtggacgtg
ggtgcataat
cagcgtectc
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
cttcttectc
ctcatgctcc
gtctcecgggt
ttciccgaat
aggcaacctg
ctttcaaatg
taagggttac
gatgccccaa
gaacctgaag
caagagcaag
ctacaaagcc
gaagatacga
ttcaaaaaat
aaaaaagtga
ttcacttgea
aatagcatgt
adagactaca
atcactaaga
tttttgectt
g9ggaagaag
gacattcctce
ctcatggatc
cggcacaaat
aatcccgatg
tactgtgcaa
acaactgaat
aatggaattc
gaaaatttca
tcaccctggt
aactgtgata
aacttatccc
ttacatcgtc
aatccagatg
gattattygcc
catcccgraa
cgaacaaaca
tcattgataa
daagattatg
aaacaggttc
atgaagcttyg
tatggatgca
ttgatcaact
tgcagecage
gaaaagattg
cataaaatga
cgtcctggta
acatataagyg

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
30606
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3794



<400> 24

Met
1

Ala
Arg
Ala
Iie
65

Gly
Met
TYr
Ser
Ala
145
Leu
ser
Glu
Thr
Asn
225
Pro
Gin
val
va'l
Pro
305
Thy
val
Leu
Gin
Ile
385
Pro
Ala
Phe
Ser
Tyr
465
ser
Pro
Tyr

Glu

His
Ser
val
Ala
50

Cys
Leuy
Tyr
val
Ser
130
Gly
Met
His
val
Tyr
210
Gly
Ite
val
ser
Glu
290
Pro
val
Metl
Ser
Lys
370
His
Ala
Ash
val
Met
450
Glu
Tyr
Trp
Arg

Glu

val
Phe
Thr
35

Thr
Thr
Arg
Pro
Ile
115
Asp
Ala
Ile
Glu
His
195
Arg
Lys
Glu
Tyr
Leu
275
Trp
val
ASp
His
Pro
355
Ala
Glu
Leu
Arg
Phe
435
Ser
Asn
Lys
ser
Gly

515
Gly

Ala
val
20

val
Tyr
Gly
Ala
Pro
100
Asp
Lys
Pro
Ser
AsSp
180
Asn
val
Ala
LysS
Thr
260
Thr
Glu
Lau
Lys
Glu
340
Gly
Arg
Phe
Lys
Cys
420
Asp
Ser
Lys
Gly
ser
500
Lys

Gly

GlIn
Cys
Ley
Met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Leu
Cys
Ser
ASp
Ser
325
Ala
Gin
His
Lys
Ile
405
Thr
Lys
Gly
Asp
Thr
485
Met
ASp

Pro

Pro
Glu
Arg
Met
Ser
70
AsSp
Tyr
Glu
His
val
150
Thr
Glu
Lys
Ser
Ala
230
ITe
Pro
Leu
AsSn
Ser
310
Arg
Ley
Arg
Ser
Lys
390
LysS
Arg
Ala
vai
Tyr
470
val
Ile
Leu

Trp

2479.100PCO9_SEQUENCE_LISTING.TXT

Ala
Tyr
GIn
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
Ser
Thr
Asn
Arg
LyS
455
Ile
Ser
Pro
Gin

cys

val
Ala
Ala
40

Asn
Gly
Gly
Ley
Cys
120
Cys
l.ey
Glu
LYyS
Lys
200
Leu
Ala
Lys
ser
Lys
280
Glin
Gly
GIn
Asn
Asn
360
Asn
Ala
LyS
Lys
Lys
440
Lys
Arg
Ile
His
Glu

520
Phe

val
ser
25

AsSD
Glu
Asn
Ley
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
va'
Ala
Arg
265
Gly
Pro
Ser
Glin
His
345
ASNH
Ser
Lys
Lys
Gly
425
Gln
Glu
Asn
Thr
Glu
505
Asn

Thr

Leu
10

Pro
Ser
Leu
Gln
Tyr
90

Ile
Asp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
ASp
rPhe
Glu
Phe
Gly
330
Tyr
Ser
GIn
Thr
val
410
l.euy
Cys
Phe
Cys
Lys
480
His
Tyr

Ser

Ala ser
Gly Lys
Gln val

Thr Phe
60

val Asn

75

Ile Cys

Gly Asn
ser Asp

Cys Pro
140

Pro Lys

155

Cys val

Trp Tyr
Glu Glu

L.eu His
220

Asn Lys

235

Gly Glin

Giu Leu
Tyr Pro
Asn Asn
300
Phe Leu
315
Asn val
Thr Glin
Ser Leu
Arg Lys
380
Thr Leu
395
Asn Thr
Pro phe
Leu Trp
Gly His
460
Ile ITle
475
Ser Gly
ser Phe
Cys Arg

Asn Pro

Page 18

Ser
Ala
Thr
45

Leu
Leu
Lys
Gly
L.eu
125
Ala
Pro
val
val
Gln
205
Glin
Ala
Pro
Thr
ser
285
Tyr
Tyr
Phe
Lys
Ash
365
Arg
Ite
Ala
Thr
Phe
445
Glu
Gly
Ile
Leu
Asn

525
Glu

Arg
Thr
30

Glu
Asp
Thr
val
Thr
110
Glu
Pro
LyS
val
Asp
190
Tyr
Asp
Leu
Arg
Lys
270
AsSp
Lys
Ser
Ser
Ser
350
Thr
Arg
LYS
ASD
Cys
430
Pro
Phe
Lys
Lys
Pro
5310
Pro

val

Gly
15

Glu
va'
Asp
Ile
Giu
95

Gin
Pro
Glu
Asp
Asp
175
Gly
Asn
Trp
Pro
Glu
255
Asn
Ile
Thr
Lys
Cys
335
Leu
Arg
Asn
Ile
Gln
415
Lys
Phe
Asp
Gly
Cys
495
Ser
Arg

Arg

Ile
val
Cys
Ser
Gin
80

Ley
Ile
Lys
Ala
Thr
160
val
val
Ser
Ley
Ala
240
Pro

GIn

Thr
Ley
320
Ser
Ser
Thr
Thr
ASp
400
Cys
Ala
Asn
Leu
Arg
480
Gin
Ser
Gly

Tyr



Glu
545
Asn
Ile
Pro
Pro
Arg
625
AsSp
Glu
Gln
Ash
Gly
705
Gly
Cys
Arg
His
Tyr
785
Gly
Gly
Cys
Thr
Cys
865
Cys
His
val
Lys
Leu
945
TYr
val
Arg

Lys

Cys
1025

530
val

Gly
Cys
Glu
AsSp
610
Trp
Thr
Gly
Arg
Phe
690
ser
Tyr
Tyr
Ser
Arg
770
Ccys
Asn
Asp
Ala
Asn
850
Gly
Phe
Asp
Ser
Ley
930
Pro
Gly
Ala
Gly

Ile

Cys
Glu
Gn
Arg
595
Gly
Glu
Asp
TYr
Tr

675
LyS
Glu
Cys
Arg
Gly
755
His
Arg
Pro
Thr
Lys
835
Ile

Gly

Pro s

val
Glin
915
Ala
Asn
Trp
His
Lys

995
Gly

1010

Glu

Gln

Arg Gly Cys

Tyr Tyr Ala

Gln

Ser

Asp
Ser
Arg
580
Tyr
GIn
Tyr
val

Arg
660

p Asp

Cys
Ser
ser
Gly
740
Leu
Ile
Asn
Leu
Thr
820
Thr
Gly

Ser

His
900
Leu
Alrg
Tyr
Gly
i.ed
880
val
Ser
His
Ala

Lys
1060

Ile
Tyr
565
Trp
Pro
Pro
Cys
Pro
645
Gly
Sar
Lys
Pro
Gln
725
Asn
Thr
Phe
Pro
ITe
805
Pro
EYS
Trp
Leu
Arg
885
Gly
val
Pro
Gly
Tyr
965
Ty
Thr
Gly
Lys

Ile
1045

Pro
550
Arg
Asp
Asp
Arg
Ala
630
Leu
The
Gln
ASp
Trp
710
Ile
Gly
Cys
Trp
ASD
790
Pro
Thr
Gin
Met
Ile
870
ASp
Arg
Tyr
Ala
Cys
950
Thr
Tie
Leu
Pro

Met
1030

2479.100PC09MSEQUENCE_LISTING.TXT

535
Gin

Gly
His
Lys
Pro
615
Ile
Glu
val
Tyr
Leu
695
Cys
Pro
Lys
Ser
Glu
775
AsSp
Trp
Ile
Leu
val
855
LYysS
Leu
Gly
Gly
val
935
Thr
Giy
Met
Asn

Cys

1015

Cys
Leu
Gin
Gly
600
Trp
Lys
Thr
Asn
Pro
680
Arg
Phe
Ash
Ash
Met
760
Pro
Asp
Asp
val
Arg
840
Ser
Gluy
Lys
Asp
Pro
920
Leu
Ile
Leu
Gly

Glu

sSer
Met
Thr
585
Phe
cys
Thr
Thr
Thr
665
His
Glu
Thr
Cys
Tyr
745
Trp
Asp
Ala
TYr
Asn
825
val
Leu
Ser
ASp
Glu
905
Glu
Asp
Pro
Ile
Asn

985
ser

1000

Glu

Gly

Arg Met val

Pro Asn Arg Pro

Trp IXle His Lys Ile
1065

Glu
Asp
570
Pro
ASD
Tyr
Cys
Giu
650
Ile
Glu
AsSn
Thr
Asp
730
Met
AsSp
Ala
His
Cys
810
Leu
val
Arg
Trp
Tyr
890
Lys
Gly
Asp
Glu
ASnN
970
Glu
Glu
Asp
Leu

Gly

val
555
His
His
ASD
Thr
Ala
635
Cys
Trp
His
Tyr
ASD
715
Met
Gly
Lys
ser
Gly
795
Pro
Asp
Asn
TYIr
val
875
Glu
Cys
sSer
Phe
LyS
955
Tyr
Lys
Ile

Tyr

1035

540
Glu

Thr
Arg
Asn
Leu
620
Asp
Ile
ASn
AsSp
Cys
700
Pro
Ser
Asn
Asn
Lys
780
Pro
Ile
His
Gly
Arg
860
Ley
Ala
Lys
Asp
val
540
Thr
Asp
Cys
Cys
Gly

Cys
Glu
His
Tyr
605
AsSp
AsSn
GlIn
Gly
Met
685
Arg
Asn
His
Leu
Meat
765
Leu
Trp
Ser
Pro
Ile
845
AsSn
Thr
Trp
GlIn
Leu
925
Ser
Ser
Gly
Ser

Ala

1005

Gly

1020
Gly val Ile val

Met
Ser
Lys
590
Cys
Pro
Thr
Gly
Ile
670
Thr
ASN
Ile
Gly
Ser
750
Glu
ASn
Cys
Arg
val
830
Pro
Lys
Ala
Leu
val
910
val
Thr
Cys
Leu
GIn
990
Gly

Prro

Ile phe val Arg

1050 )
Ile Leu Thr Tyr Lys
1070

Page 19

Thr Cys
560

Gly Lys

575

phe teu

Arg Asn
His Thr

Met Asn
640

Gin Gly

655

Pro Cys

Pro Glu
Pro Asp

Arg val
720

Gin Asp

735

Gln Thr

Asp Leu
Glu Asn

Tyr Thr
800

Cys Glu

815

Ile ser

Thr Arg
His Ile

Arg Gln
880

Gly Ile

895

Leu Asn

Leu Met
Ile Asp

Ser vatl
960

Leu Arg

975

His His

Ala Glu
Leu val

Pra Gly
1040
val Ala
1055
val Pro



<210> 25
<211> 22

<212>
<213>

<400> 25

Met
1
Pro
val
Thr
Thr
65
Glin
Phe
Gly
Pro
Leu
145
Phe
Phe
val
Thr

Met
225

Thr
Cys
GIn
Leu
50

Tyr
Gin
ser
Ser
Asp
130
Gin
Ser
His
Arg
Asp

210
Ser

9

PRT ‘
Homo sapiens

Pro
Ser
Cys
35

Pro
Arg
Thr
Met
Ser
115
Pro
val
Leu
Arg
Pro
195
Tyr

Leu

<210> 26
<211> 253

<21i2>
<213>

<400> 26

Met
1
Ala
Leu
Leu
ASD
65
Ala
Pro
Thr
Ser
Leu

145
Ile

Trp
Thr
Ser
ey
50

Pro
val
Cys
Ser
Cys
130
Ala

Tyr

PRT _
Homo sapiens

Pro
Gly
Met
35

Asp
Gly
Ser
Thr
Thr
115
Leu
Ser

Glu

Glin
Gly
20

Arg
Pro
Leu
Pro
Ala
100
Ser
Pro
Gln
Lys
val
180
Arg
Gly

Gly

Pro
Leu
20

Cys
His
Met
Asn
Ser
100
val
ASh
Arg

Asp

Leu
5
Arg
Ala
Ala
Gly
Thr
85
Pro
Ser
Glu
Trp
Tyr
165
Gly
Ala
Glu

Lys

Gly
5
His
Pro
Leu
Phe
MetT
85
Glu
Glu
Ser
Lys

Leu

Leuy
Lys
Ser
Pro
Met
70

Ser
Tyr
Phe
Gly
Glu
150
Trp
Pro
Arg

Leu

Ser
Pro
Ala
Ser
Pro
70

Leu
Glu
Ala
Arg
Thr

150
Lys

2479.100PCO9_SEQUENCE_LYSTING, TXT

Leu
Gly
Arg
ASn
55

Ala
Thr
val
val
val
135
Pro
Ile
Ile
Tyr

Ser
215

Ala
Ala
Arg
Leu
55

Cys
Glin
Ile
Ccys
Glu
135
ser

Met

Ala
Pro
Tyr
40

sSer
Ala
Ser
L.eu
Pro
120
Arg
Pro
Arg
Glu
TYr

200
Asp

ser
Ala
Ser
Ala
Leu
LYS
Asp
Leu
120
Thr
Phe

TYr

l.ey
Bro
25

Pro
Thr
Arg
Cys
Asn
105
Phe
Leu
Gly
Tyr
Ala
185
val

Trp

Glin
Arg
25

Leu
Arg
His
Ala
His
105
Pro
Ser
Met

Gln

vai
10

Ala
Ile
Ser
Gly
Thr
val
Ile
Ser
Ser
Lys
170
Thr
Glin

Ser

Pro
10

Pro
Leu
Asn
His
Arg
30

Glu
Leu
Phe
Met

val

Leu
Ala
Ala
Pro
His
75

Ile

Thr

Thr

Pro
Trp
155
Arg
Ser
va'l

Leu

Pro
val
Leu
Leu
Ser
Gin
Asp
Glu
Ile
Ala

155
Glu

Trp
l.eu
val
val
60

Ser
Thr
Ala
Glu
Leu
140
Pro
Gin
Phe
Ala

Pro
220

Pro
Ser
val
Pro
Gin
Thr
Tle
Leu
Thr
140

Leu

Phe

Page 20

Ala
Thr
AsSp
45

ser
Trp
ASp
va'l
His
125
Ala
rPhe
Gly
Ile
Ala

205
Ala

Ser
Leu
Ala
45

val
Asn
Leu
Thr
Thr
125
Asn
Cys

Lys

Sar
Leu
30

Cys
Phe
Pro
val
His
110
Ile
Glu
Pro
Ala
Leu
190
Glin

Thr

Pro
Gln
Thr
Ala
Leu
Glu
Lys
110
Lys
Gly
Leu

Thr

Cys
15

Pro
Ser
Ile
Cys
Gln
95

Pro
Ile
Arg
Glu
Ala
175
Arg
AsSp

Ala

Ala
15

Cys
Leu
Thr
Leu
Phe
95

ASD
Asnh
Ser
ser

Met

Pro
Arg
Trp
Ala
ey
80

Leu
Trp
Lys
Gln
Ile
160
Arg
Ala
Leu

Thr

Ala
Arg
val
Pro
Arg
80

TYr
Lys
Glu
Cys
Ser

160
Asn



Ala Lys Leu

Ala
195
val

Met Lel
Thr
210
Thr Lys
225
val

Glu
Tle

Thr Ile

<210>
<211>
<212>
<213>

<220>
<223>

27
2486
DNA

Leu
180
val
Pro
Lys

Asp

165
Met

Ile Asp

Glin
Leu

Arg
245

Asp

Lys

Cys
230
val

2479.100PCO9_SEQUENCE_LISTING.TXT
170

Pro Lys

Glu Leu
200
ser Ser
215
Ile Leu

Met Ser

Artificial Sequence'

TYr

Arg Gln Ile

185
Met

GIn Ala

Leu Glu Glu
Ala
235

Asn

Leu His

Leu
250

having a CTLA4 ectodomain and an IL35

<400> 27

aagctrgecy
gataccaccg
gccagetttg
ctteggeagg
gagttgacct
ctcactatcc
atgtacccac
ccagaaccgt
ccaccgtgece
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
gcecteccag
caggtgtaca
tgcctggteca
ccggagaaca
tacagcaagce
gtgatgcatg
cagaggcaca
tetaggaaag
tacccgatcg
gtgtccttca
ctgcagcaga
gcteectacy
cctttcataa
ctcgetgage
atcttctecac
gtggggccca
tacgtccaag
ccegecactg
ggctccggag
tgcottcace
caaactciag
gataaadacca
¢ttaaattcca
tcttttatga
gagtrcaaga
caaaacatgc
gtgccacaaa
atacttcttc
aatgcttect

<210> 28
<211> 799

ccatggaagc
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgccatacta
gcccagattce
cagcacctga
cccreatrgar
accctgaggt
agccgeggga
accaggactg
cccecatega
ccctygecece
aaggctecta
actacaagac
tcaccgtgga
aggctctgea
acaattcttc
ggccceccagce
ccgtggatty
ttgccacgta
cgccaacgtc
tgctcaatgt
cagagcacat
gccagctaca
tgaagtactg
ttgaagccac
tggcggcteca
ccacaatgag
ggggatctag
actcccaaas
aattttaccce
gcacagtgga
gagagacctc
tggecectgty
ccatgaatgc
tggcagttat
aatccteect
atgctrttcag
aatctagagc

accagcegeag
ggccecagect
tgcatcteca
ggtgactgaa
ttccatctgce
ggccatggac
cctgggcata
tgacctcgag
agccgegggt
ctcceggace
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcecegggat
tccaagegac
cacgcctece
caagagcagg
caaccactac
cctgaataca
agctctgaca
ctcotggace
caggctcggc
caccagctgce
caccgeegrce
catcaagccecc
ggtgcagtgg
gatccgttac
gtcctteatce
ggacctcaca
cctgggeaag
daaacctccce
cctgctgagyg
tigcacttet
ggcctgttta
tttcataact
ccttagtagt
aaagcttctyg
tgatgagctg
tygaagaaccg
aattcgggea
ggcege

cttctettcce
gctgtggtac
ggcaaagcca
gtctgtgegg
acgggcacct
acgggacict
ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtea
tggtacgtygg
aacagcacgt
aaggcgtacg
tccaaagcca
gagctgacca
atcgeegtgg
gtgctggact
tggcagcagg
acgcagaaga
agaactcaga
ctgceeegyg
ctgeegectg
atggetgece
accatcacgg
cacccctggg
gaccctccag
gagccteccg
aagcgtcagg
ctcagggctg
gactacgggg
ggcggaggct
gtggccactc
gccgtcagea
gaagagaitg
ccattggaat
aatgggagtt
atttatgaag
atggatccta
atgcaggcce
gatttttata
grgactattg

Phe Leu

Leu Asn
205
Pro
220
Phe

Ala Sser

domain

tcctgetact
tggccagcag
ctgaggtccg
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tctteectett
catgcgtggt
acggcgtgga
accgtgtggt
cgtgcgeggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggetc
ggaacgtctt
goecteteect
aagcacgtca
tgcaatgeeyg
ctccaaactc
ggggcecacag
atgtccagct
gctccagcag
aaggcgtgeg
ggtcctgyec
gagcrgegceg
tgcggecececy
aactgagtga
cagggggtag
cagacccagg
acatgctccea
atcatgaaga
taaccaagaa
gcctggectce
acttgaagat
agaggcagat
tgaatttcaa
aaactaaaat
atagagtgat

Page 21

175

Asp GIn Asn
190

Phe Asn Ser
Asp Phe Tyr Lys

Arg Ile Arg Ala

240

Nucleotide expression cassette of a fusion protein

ctggctccca
ccgaggeate
ggtgacagtg
gatggggaat
tcaagtgaac
g9gtggagcte
tgtaattgat
tcacacatgc
ccccecaaaa
ggtggacgty
ggtgcataat
cagcgtectce
ctccaacaaa
ccgagaacca
cagcctgace
caatgggcag
ctrcttectce
ctcatgetec
gtctcocgggt
ttctccgaat
agcctctegg
caccageecec
ctggecctge
gttctccaty
cagcticgty
cctaagecec
ctteccagag
cttecacceygyg
agccaggtac
ctggagtctc
ctctggaggc
aatgticcca
gaaggccaga
tatcacaaaa
tgagagttgce
cagaaagacc
gtaccaggtg
cttictagat
cagtgagact
caagctctgce
gagctatctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2486



<212> PRT
%213> Artificial Sequence

<220>
<223> Fusion protein having
IL35 domain

<400> 28

Met
1

Ala
Arg
Ala
Ile
65

Gly
Met
Tyr
Ser
Ala
145
Leu
ser
Glu
Thr
Asn
225
Pro
Gln
val
val
Pro
305
Thr
val
Leu
Gln
Leu
385
val
val
Ser
Thr

Ala
465

His
Ser
val
Ala
50

Cys
Leu
Tyr
val
ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
ser
Glu
290
Pro
val
Met
Ser
LYS
370
Thir
Asp
Ser
Trp
ASD

450
val

val
Phe
Thr
35

Thr
Thr
Arg
Pro
Ile
115
Asp
Ala
Iie
Glu
His
195
Arg
Lys
Glu
Tyr
Leu
275
Trp
val
Asp
His
Pro
355
Ala
Leu
Cys
Phe
Pro
435
val

His

Ala
val
20

val
Tyr
Gly
Ala
Pro
100
ASp
Lys
Pro
Ser
Asp
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
Leu
Lys
Glu
340
Gly
Arg
Pro
Ser
e
420
Cys
GIn

Pro

Gin
5

Cys
Leu
Met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
l.eu
Cys
Ser
Asp
Ser
325
Ala
Gin
His
Arg
Trp
405
Ala
Leu

Leu

Trp

Pro
Glu
Arg
Met
Ser
70

Asp
Tyr
Glu
His
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Asn
ser
310
Arg
l.eu
Arg
ser
val
390
Thr
Thr
Gln
Phe

Gly
470

2479.100PCOS_SEQUENCE_LISTING.TXT

Ala
Tyr
Gln
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
Gin
Leu
Tyr
Gin
ser

455
Ser

a CTLAd

val
Ala
Ala
40

Ash
Gly
Gly
Leu
cys
120
Cys
Leu
Glu
Lys
Lys
200
Leu
Ala
Lys
ser
Lys
280
GIn
Gly
Gin
Asn
Asn
360
ASn
Cys
Pro
Arg
Thr
440
Met

Ser

val
ser
25

Asp
Glu
Asn
Leu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
vali
Ala
Arg
265
Gly
Pro
ser
Gln
His
345
Asn
Ser
Arg
Pro
Leu
425
Pro
Ala

Ser

ectodomain and an

iLeu
10

Pro
Ser
Leu
Gln
Tyr
90

Ile
ASp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
Asp
Phe
Glu
Phe
Gly
330
Tyr
Ser
Arg
Ala
Ala
410
Gly
Thr
Pro

Ser

Page 22

Ala
Gly
Gln
Thr
val
75

Ile
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
AsSh
235
Gly
Glu
Tyr
Asnh
Phe
315
Asn
Thr
Ser
Lys
Ser
395
Pro
Met
Ser
Tyr

Phe
475

Ser
Lys
val
Phe
60

ASnH
Cys
Asnh
Asp
Pro
140
Lys
va'l
Tyr
Glu
His
220
Lys
Glin
Leu
Pro
ASN
300
Leu
val
Gin
Leu
Gly
380
Arg
ASh
Ala
Thr
val

460
val

ser
Ala
Thr
45

Leu
Leu
Lys
Gly
Leu
123
Ala
Pro
vai
va'l
GIn
205
GlIn
Ala
Pro
Thr
ser
285
Tyr
Tyr
phe
Lys
ASN
365
Pro
Tyr
Ser
Ala
Ser
445
Leu

Pro

Arg
Thr
GHu
Asp
Thr
val
Thr
110
Glu
Pro
Lys
val
ASp
190
Tyr
Asp
Leu
Arg
L.ys
270
ASp
Lys
ser
ser
Ser
350
Thr
Pro
Pro
Thr
Arg
430
Cys
ASn

Phe

Gly
15

Glu
val
ASp
Ile
Glu
Glin
Pro
Glu
Asp
ASD
175
Gly
Asn
Trp
Pro
Glu
255
AsSn
Ile
Thr
Lys
Cys
335
Ley
Arg
Ala
Ile
Ser
415
Gly
Thr
val

Ile

Ile
val
Cys
ser
Gln
30

Leu
Ile
L.Ys
Ala
Thr
160
val
val
Ser
Leu
Ala
240
Pro
Gin
Ala
Thr
Leu
320
Ser
Ser
Thr
Ala
Ala
400
Pro
His
Ile
Thr

Thr
480



Glu
Leu
Pro
Gin
Phe
545
Ala
Pro
Gly
Thr
Leu
625
rPhe
Asp
Asn
Sar
Ser
705
Met
Gin
Asn

Tyr

Arg
785

<210>
<211>
<212>
<213>

<400>

Met
1
L.ys
Pro
val
Glu
65
Gly
Glin
Arg
val

ser
145

His
Ala
Phe
Gly
530
Ile
Ala
Ala
Sar
Pro
610
Arg
Tyr
Lys
Glu
Cys
690
Ser
Asn
Asn
sSer
Lys

770
Ala

Glu
Thr
cys
Gly
50

Ala
Thr
Met
Thr
GIn

130
Pro

Ile
Glu
Pro
515
Ata
Leu
GlIn
Thr
Gly
595
Asp
Ala
Pro
Tht
Ser
675
Leu
Ile
Ala
Met
Glu
755
Thr

val

29
200
PRT
Homo sapiens

29

Pro
Asp
Tyr
35

Ser
Cys
Tyr
Cys
Gliu
115
Asp

Gly

_I1e

Arg
500
Glu
Ala
Arg
Asp
Ala
580
Gly
Pro
val
Cys
Sar
660
Cys
Ala
Tyr
Lys
l.eu
740
Thr
Lys

Thr

Pro
val
20

Ala
Glu
Gly
Ile
Asp
100
Asn
Gly

Gln

Lys
485
Gln
Ile
Arg
Ala
Leu
565
Thr
Gly
Gly
Ser
Thr
645
Thr
Ley
ser
Glu
[L.eu
725
Ala
val
Ile

Ile

Gly
5
Lau
Pro
Cys
Glu
Ala
85
Pro
Ala
Asp
Arg

Pro
Ley
Phe
Phe
val
550
Thr
Met
Ser
Met
Asn
630
ser
val
Asn
APg
Asp
710
Leu
val
Pro
Lys

ASpP
790

Asp
Arg
Ala
Cys
Leu
70

His
Ala
va'l
His

val
150

2479, 100PCO9_SEQUENCE_LISTING.TXT

Asp
Gin
Ser
His
535
Arg
Asp
Ser
Gly
Phe
615
Met
Glu
Glu
Ser
Lys
695
Leu
Met
Ile
Gin
Leu

775
Arg

Trp
Leu
Leu
Pro
55

Thr
Leu
Met
Cys
Cys

135
Gin

Pro
val
l.eu
520
Arg
Pro
Tyr
Leu
Gly
600
Pro
fau
Glu
Ala
Arg
680
Thr
Lys
Asp
Asp
LYS
760
Cys

val

Gly
val
Pro
40

Lys
Gly
Asn
Gly
Gly
120
Ala

Lys

Pro
Glin
505
Lys
val
Arg
Gly
Gly
585
Gly
Cys
GIn
Ile
Cys
665
Glu
ser
Met
Pro
Glu
745
ser
Ile

Met

Pro
Leu
25

Sar
Cys
Thr
Gly
Leu
105
Cys
Ala

Gly

Glu
490
Trp
Tyr
Gly
Ala
Gly
570
Lys
Ser
Ley
Lys
ASp
650
l.eu
Thr
Phe
Tyr
Lys
730
Leuy
Sar
Leu

Ser

Pro
10

Tyr
Cys
Ser
val
Leu
a0

Arg
ser
Cys

Gly

Gly
Glu
Trp
Pro
Arg
555
Leu
Gly
Arg
His
Ala
635
His
Pro
Ser
Met
Gin
715
Arg
Met
Leu
L.eu

Tyr
795

Pro
Leu
Lys
Pro
Cys
75

Ser
Ala
Pro
Arg

Thr
155

val
Pro
Ile
Ile
540
Tyr
ser
Gly
Asn
His
620
Arg
Glu
Leu
Phe
Met
700
val
GIn
GlIn
Glu
His
780
Leu

Trp
Thr
Glu
Gly
Glu
Lys
ser
Gly
ala

140
Glu

pPage 23

Arg
Pro

Arg
525

Glu

Tyr
AsD
Gly
Leu
605
Ser
Gln
Asp
Glu
Ile
685
Ala
Glu
Ile
Ala
Glu
765
Ala

ASn

Arg
Phe
Asp
45

Tyr
Pro
Cys
Arg
His
125
Tyr

Ser

Leu
Gly
510
Tyr
Ala
val
Trp
Ser
590
Pro
Gln
Thr
Tle
Leu
670
Thr
Leu
Phe
Phe
leu
750
Pro
Phe

Ala

Sar
Ley
30

Glu
Arg
Cys
Leu
Asn
110
Phe
Ala

Gin

Ser
495
Ser
Lys
Thr
Gln
ser
575
Gly
val
Asn
Leu
Thr
655
The
Asn
Cys
Lys
Leu
735
AsSh
Asp
Arg

ser

Thr
Gly
Tyr
vall
Pro
Gln
95

Cys
Cys
Thr

Asp

Pro
Trp
Arg
Ser
val
560
Leu
Gly
Ala
L.eu
Glu
640
Lys
Lys
Gly
Leu
Thr
720
Asp
Phe
Phe

Ile

Pro
Ala
Pro
Lys
Pro
80

Cys
Ser
Ile

5er

Thr
160



2479. 100PCO9_SEQUENCE_LISTING.TXT
feu Cys GIn Asn Cys Pro Pro Gly Thr Phe Ser Pro Asn Gly Thr Leu
' 170

165

175

Glu Glu Cys GIn His GIn Thr Lys Cys Ser Trp Leu val Thr Lys Ala
180 185

Gly ala Gly Thr ser Ser Ser
195

<210>
<213>
<212>
<213>

30

1707

DNA

Artificial Sequence

<220>
<223>

His
200

180

having a CTLA4 ectodomain and an HVEM ectodomain

<400> 30

aagctigoeeg
gataccaccg
gceagetttg
cttcggcagg
gagttgacct
ctcactatcc
atgtacccac
ccagaaccgt
ccaccgtgcc
cccaaggaca
agccacgaag
gccaagacaa
accgreetge
gcecteecag
caggtgtaca
tgcctggtea
ccggagaaca
tacagcaagce
gtgatgcatg
cagaggcaca
tctctgocgt
agtccaggtt
tgcectecag
atgtgtgacc
gtgtgtgoct
tgccgogett
caggacaccc
gaatgtcagc
agctcccact

31
539
PRT
Artificial Sequence

ccatggaagc
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgccatacta
gcccagatc
cagcacctga
ccctcatgat
accctgaggt
agccgeggga
accaggactg
cceeccatega
ccctgeeece
aaggcrrcta
actacaagac
tcaccgtgga
aggcetctgea
acaattctte
cctgcaagga
atcgtgtgaa
gcacctacat
cagccatggg
gcagcccagg
acgccaccte
tgtgtcagaa
accagaccaa
aaatctagag

<210>
<21l>
<212>
<213>

<220>
<223> Fusion protein having

HVEM ectodomain

<400> 31
Met His val Ala ng
1
Ala ser Phe val Cys
20

Pro Ala
Glu Tyr

Arg val Thr val Leu Arg Gln

Ala Tyr Met Met Gly
55
Ser Ser

70

Ile
65

Gly Thr

accagcgcag
ggcccagect
tgcatcteea
ggtgactgaa
ttccatetge
ggccatggac
cctgggeata
tgacctcgag
agcegegggt
ctcceggace
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atccegggat
tccaagegac
cacgcctecc
caagagcagg
caaccactac
cctgaataca
ggacgagtac
ggaggcetge
tgcccaccte
cctgegeogeg
ccacttetge
cagcecoggge
ctgeeecccyg
gtgcagctgg
cggceege

a CTLA4

val val

Ala Ser
25

Ala Asp

40

Asn Glu

Gly Asn

crtctertec
gctgtggtac
ggcaaagcca
gtctgtgegg
acgggeacct
acgggactct
ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tccaaageca
gagctgacca
atcgccgtay
gtgctggact
tggcagcagg
acgcagaaga
agaactcaga
ccagtgggcr
ggggagciga
aatggcctaa
agcceggaact
atcgiccagg
cagagggegce
gggacctect
ctggtgacga

tcctgetact
tggccageag
ctgaggtccy
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tcttectett
catgcgtgot
acggcgtgga
accgtgtggr
cgtgcgoggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggctce
ggaacgtctt
gcercteect
aagcacgtca
ccgagtgcetg
cgggcacagt
gcaagtgtct
gctccaggac
acggggacca
agaagggagg
ctcecaatgg

daggccggage

ectodomain and an

Leu

10

Pro

30

Ser

45

Leu

60

Gin
75

Page 24

Ala Ser Ser Arg
Gly Lys Ala Thr
GIn val Thr ¢lu
Thr Phe Leu Asp

val Asn Leu Thr

Nucleotide expression cassette of a fusion protein

ctggctecca
ccgaggcatc
ggtgacagtg
gatggggaat
tcaagtgaac
ggtggagctc
tgtaattgat
tcacacatgc
cccecccaaaa
ggtggacgtg
ggtgcataat
cagcgtectc
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
cttcttecte
ctecatgetcc
grctcegggt
ttctccgaat
ccccaagtge
gtgtgaacce
gcagtgccaa
agagaacgcc
ctgcgeeogeg
caccgagagt
gaccctaggag
tgggaccage

Gly Tle
15

Glu val
val Cys
Asp Ser

Ile GlIn
80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1707



“Gly
Met
Tyr
Ser
Ala
145
l.eu
Ser
Glu
Thr
Asn
225
Pro
Gln
val
val
Pro
305
Thr
val
Leu
Gln
Glu
385
Arg
Cys
Leu
Asn
Phe
465
Ala
G1n
Gly

Thr

<210>
<21%>
<212>
<213>

<400>

Leu
Tyr
val
Ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
ser
Glu
280
Pro
val
Met
Ser
Lys
370
Tyr
val
Pro
Gin
Cys
450
Cys
Thr
Asp
Thr

LYS
530

32

238
PRT
Homo sapiens

32

Arg
Pro
Ile
115
Asp
Ala
Ile
Glu
His
195
Arg
LYS
Glu
Tyr
L.euy
275
Trp
val
Asp
His
Pro
355
Ala
Pro
Lys
Pro
Cys
435
Ser
Ile
ser
Thr
Leu

515
Ala

Ala

Pro

100 -

Asp
LYS
Pro
Ser
ASp
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
lLeu
LYyS
Glu
340
Gly
Arg
val
Glu
Gly
420
GIn
Arg
val
Ser
Leu
500
Glu

Gly

Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Atla
vai
Tyr
Thr
245
l.eu
Cys
Ser
Asp
Ser
325
Ala

Gin

Gly
Ala
405
Thr
Met
Thr
Gln
Pro
485
Cys
Giu

Ala

mMet Arg Ile Phe Ala
1 5

Asp
Tyr
Glu
His
val
150
Thr
Glu
LYS
Ser
Ala
230
Ile
Pro
Ley
Asn
Ser
310
Arg
Leu
Arg
Ser
ser
390
Cys
Tyr
Cys
Glu
Asp
470
Gly
Gin
Cys

Gly

val

2479.100PCO9_SEQUENCE_LISTING.TXT
Ile Cys Lys val

Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
Val
Gly
295
Asp
Trp
His
His
Pro
375
Glu
Gly
Ile
Asp
Ash
455
Gly
Glin
Asn
Gin

Thr
535

Phe

Gly Leu Tyr

Leu
Cys
120
cys
Leu
Glu
Lys
Lys
200
Leu
Ala
LYS
Ser
Lys
280
Gin
Gly
GIn
Asn
ASh
360
Asn
Cys
Glu
Ala
Pro
440
Ala
Asp
Arg
Cys
His
520
Ser

Ile

Gly
105
Pro
Pro
Phe
va'l
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
GIn
His
345
Asn
Ser
Cys
Lelu
His
425
Ala
val
His
val
Pro
505
Gin

Ser

Phe

90
Ile

ASp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
AsSp
Phe
Glu
Phe
Gly
330
Tyr
Ser
Leuy
Pro
Thr
410
Leu
Met
Cys
Cys
Glin
490
Pro
Thr

ser

10

Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
l.eu
Asn
235
Gly
Glu
Tyr
Asn
Phe
315
Asn
Thr
Ser
Pro
Lys
395
Gly
Asn
Gly
Gly
Ala
475
Lys
Gly
LyS

His

Ash
Asp
Pro
140
Lys
val
Tyr
Glu
His
220
Lys
GiIn
Leu
Pro
Asn
300
Leu
val
Gin
Leu
Ser
380
Cys
Thr
Gly
Leu
Cys
460
Ala
Gly
Thr

Cys

Page 25

Gly
Leu
125
Ala
Pro
val
val

Gln

205

Gin
Ala
Pro
Thr
ser
285
Tyr
Tyr
Phe
Lys
Asn
365
Cys
ser
val
Leu
Arg
445
Ser
Cys
Gly
Phe

Ser
525

Thr
110
Glu
Pro
Lys
val
ASD
190
Tyr
Asp
Ley
Arg
Lys
270
AsSD
Lys
Ser
Ser
Ser
350
Thr
Lys
Pro
Cys
Ser
430
Ala
Pro
Arg
Thr
ser

510
Trp

Glu
95

Glin
Pro
Glu
ASp
Asp
175
Gly
Asn
Trp
Pro
Glu
255
Asn
Iie
Thr
Lys
Cys
335
L.eu
Arg
Glu
Gly
Glu
415
Lys
Ser
Gly
Ala
Glu
495
Pro

Leu

Leu
Ile
LyS
Ala
Thr
160
val
val
Ser
Lau
Ala
240
Pro
Gin
Ala
Thr
Leu
320
Ser
Ser
Thr
Asp
TYr
400
Pro
Cys
Arg
His
Tyr
480
Ser
Asn

val

Met Thr Tyr Trp His Leu Leu
15



Asn Ala
Gly ser
Asp Leu
Ile Gln
65
Tyr Arg
Ala ala
Arg Cys
Lys val
130
AsSp Pro
145
Pro Lys
Gly Lys
val Thr
Cys Thr
210

val Ile
225

<210> 33

Phe
Ash
35

Ala
Phe
Gln
Leu
Met
115
AsSn
vai
Ala
Thr
Ser
195
phe

Pro

<211> 230
<212> PRT
<213> Homo sapiens

<400> 33

Met Ile
1

Ile Ala

Glu His

His val
50

Asp Thr

65

Pro Leu

Glu Gly
Lys Tyr

His Iie
130

Ata Thr

145

Pro Ala

Thr ser
val Phe
Leu Gin

210

Ile Phe
225

Phe
Ala
Gly
35

Asn
Ser
Gly
G1In
Leu
115
Ley
Gly
Asn
val
Trp
195
ser

Ile

Thr val
20
Met Thr

Ala Leu
val His
Arg Ala
GIn Ile
100
Ile ser
Ala Pro
Thr ser
Glu val
165
Thr Thr
180
Thr Leu
Arg Arg

Glu Leu

Leu Ley
3

Leu Phe

20

Ser Asn

Leu Gly
Pro His
Lys Ala
85
Tyr Gin
100
Thr Leu
Lys val
Tyr Pro
Thr ser
165
Leu Arg
180
Asn Thr
Gln Met

Pro the

Thr
Ile
Ile
Gly
70

Arg
Thr
Tyr
Tyr
Glu
150
Ile
Thr
Arg
l.ey

Pro
230

Leu
Thr
val
Ala
Arg
70

Ser
Cys
Lys
Pro
Leu
150
His
Leu
His
Glu

Cys
230

2479.100PCO9_SEQUENCE_LISTING.TXT
Egs Asp lLeu Tyr val

val
Glu
val
55

Glu

Leu

ASp

Gly
Asn
135
His
Trp
Asn
Ile
Asp

215
Leu

Met
val
Thr
Ile

Glu

phe

Ile
val
Glu
135
Ala
ser
Lys
val

Pro
215

Pro
Cys
40
Tyr
Glu
Leu
val
Gly
120
Lys
Glu
Thr
Ser
Asn
200
Pro

Ala

Leu
Thr
Ley
40

Thr
Arg
His
Ile
Lys
120
Thr
Glu
Arg
Piro
Ar

200
Arg

Lys
Trp
Asp
Lys
Lys
105
Ala
Ile
Leu
ser
Lys
185
Thr
Glu

His

Ser
val
25

Glu
Ala
Ala
Ile
Ile
105
Ala
Asp
val
Thr

Pro
185

g Glu

Thr

Phe
Glu
Leu
ASp
90

Leu
ASp
Ash
Thr
Ser
170
Arg
Thr
Glu

Pro

Leu
10

Pro
Cys
ser
Thr
Pro
a0

TYyr
Ser
Glu
Sar
Pro
170
Pro
Leuy

His

Pro
Met
Lys
75

GIn
Gln
Tyr
Gin
Cys
155
Asp
Glu
Thr

Asn

Pro
235

Glu
Lys
Asn
Leu
Leu
GIn
Gly
Tyr
val
Trp
155
Glu
Gly
Thr

Pro

val
Glu
60

val
l.ey
Asp
Lys
Arg
140
Glin
His
Glu
Asn
His
220
Asn

Leu
Glu
Phe
Glin
60

L.eu
val
val
Arg
Glu
140
Pro
Gly
Arg
Leu

Thr
220

Pagé 26

Glu
45

Asp
Gin
Ser
Ala
Arg
125
Ile
Ala
Gin
Lys
Glu
205
Thr

Glu

Gin
Leu
Asp
45

Lys
Glu
GIn
Ala
LYS
125
Leu
Asn
l.ey
Asn
Ala

205
Trp

val
30

Lys
Lys
His
Leu
Gly
110
Iie
Leuy
Glu
val
L.eu
190
Iie
Ala

Arg

Leu
Tyr
30

Thr
val
Glu
val
Trp
110
Iie
Thr
val
TyYr
Phe
190
ser

Leu

Glu

Glin

Asn
Ser
Gly
95

val
Thr
val
Gly
l.eu
175
Phe
Phe

Glu

His
Ile
Gly
Glu
GIn
Arg
95

Asp
Asn
Cys
sSer
Gin
175
sSer
Ile

Leu

Tyr
Leu
Ile
ser
80

Asn
Tyr
val
val
Tyr
160
Ser
Asn
Tyr

Leuy

Gln
Ile
Ser
Asn
l.eu
80

Asp
Tyr
Thr
Gin
val
160
val
Cys
Asp

His



<210>
<211>
<212>
<213>

<220>

<223>

<400>

34

1823
DNA
Artificial Sequence

2479.100PCO9_SEQUENCE_LTISTING,TXT

having a CrLad ectodomain and an PDL2

34

aagcttgeeg
gataccaccg
gccagetttg
cttcggcagy
gagttgacct
ctcactatcc
atgtacccac
ccagaaccgt
ccaccgtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectge
gcecteccag
caggtgtaca
tgcctggteca
ccggagaaca
tacagcaagc
gtgatgcatg
cagaggcaca
tctttattca
accctggaat
ttgcaaaagg
cagctgeecee
cagtaccaat
gtcaaagetrt:
gtagagctca
agcgticctyg
gttctgegec
gtgagggaac
ccaacttaat

<210> 35
<211> 57

<212>
<213>

<220>

<223>

Met
1
Ala
Arg
Ala
Ile
65
Gly
Met

Tyr

8

PRT_ o
Artificial Sequence

ccatggaagce
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgccatacta
gcccagatic
cagcacctga
ccctcatgat
accctgaggt
ageegeggga
accaggactg
cccececatcga
ccctgeecce
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea
acaattctte
cagtgacagt
gcaacttrga
tggaaaatga
tagggaagge
gcataatcat
cctacaggaa
cctgecagge
ccaacaccag
taaagccacc
ttactttggc
ctagageggce

PDL.Z2 domain
<400> 35

His
Ser
val
Ala
50

Cys
Leu
Tyr

val

val
Phe
Thr
35

Thr
Thr
Arg

Pro

Ile
115

Ala
val
20

val
Tyr
Giy
Ala
Pro

100
AsSp

G1n
5
Cys
Leu
Met
Thr
Met
85
Pro

Pro

Pro
Glu
Arg
Met
Ser
70

Asp
Tyr
Glu

Fusion protein having

Ala
TYyr
Glin
Gly
55

ser
Thr
Tyr

Pro

accagegeag
ggcccagect
tgcarctcca
ggtgactgaa
ttccatctge
ggccatggac
cctgggcata
tgacctcgag
ageegegagt
ctcecggace
caagttcaac
ggagcagtac
gctgaatggeo
gaaaaccatc
atcccgggat
tccaagegac
cacgectecc
caagagcagg
caaccactac
cctgaataca
ccctaaggaa
cactggaagt
tacatcccea
ctegttcecac
ctatggggtc
aataaacact
tacaggttat
ccactccagg
ccctggcaga
cagcattgac
cgc

cttctettce
gctgtggtac
ggcaaagcca
gtctgtgcgg
acgggcacct
acgggactct
ggcaacggaa
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgy
aacagcacgt
aaggcgtacy
tccaaageca
gagctgacca
atcgccgtgg
gtgctggact
tggcagcagg
acgcagaaga
agaactcaga
ctgtacataa
catgtgaacc
caccgtgaaa
atacctcaag
gcetgggact
cacatcctaa
cctctggeag
acccctgaag
aacttcagct
cttcaaagtc

a CTLAd

val
Ala
Ala
40

Asn
Gly
Gly
Leu

Cys
120

val
ser
25

Asp
Glu
Asnh
ieu
Gly

105
Pro

domain

tcctgetact
tggccageag
ctgaggtccy
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tCcttecIcrt
catgcgtggtr
acggcgtgga
accgtgtggt
cgtgcgeggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggctc
ggaacgtctt
gceteteccet
aagcacgtea
tagagcatgg
ttggagcaat
gagccacttt
tccaagtgag
acaagtacct
aggttccaga
aagtatcctyg
gcctctaccea
gtgtgttctg
agatggaace

ectodomain and an

Leu
10

Pro
Ser
Leu
Gin
Tyr
90

Ile

Asp

Ala
Gly
GlIn
Thr
val
75

Ile
Gly

ser

Ser
Lys
val
Phe
60

Asn
Cys
Asn

ASp

Page 27

ser
Ala
Thr
45

Leu
Leu
Lys
Gly

Leu
125

Arg
Thr
30

Giu
Asp
Thr
val
Thr

110
Ghu

Nucleotide expression cassette of a fusion protein

ctggctccca
ccgaggeatc
ggtgacagtg
gatggggaat
tcaagtgaac
ggtggagctc
tgtaattgat
tcacacatgc
cccoccaaaa
ggtggacgty
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
crrettecte
ctcatgetcc
gtctcegggtr
ttctcecgaat
cagcaatgtg
aacagccagt
gctggaggag
ggacgaagga
gacccigaaa
aacagatgag
gccaaacgtc
gytcaccagt
gaatactcac
caggacccat

Gly
15

Glu
val
ASDP
Ile
Glu
Gin

Pro

ITle
val
Cys
Ser
Gin
80

Leu

Ile

Lys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1823



ser
Ala
145
Leu
Ser
Glu
Thr
Asn
225
Pro
Gin
val
val
Pro
305
Thr
val
l.eu
Gln
Lys
385
Asn
Leu
Leu

Gln

Gly
465
Tvr
val
Trp
Glu
Gly
545
Thr

Pro

Ser
130
Gly
Met
His
val

TYyr
210
Gly
Ile
val

Sar
Glu
290
Pro
val

Met
ser
Lys
370
Glu
Phe
Gln
l.aeu
val

450
val

Arg
Glu
Pro
Gly
530
Arg
Leu

Thr

<210> 36
<400> 36

000

<210> 37
<220

ASp
Ala
Ile
Glu
His
195
Arg
Lys
Glu
Tyr
Leu
275
Trp
val
Asp
His
Pro
355
Ala
Ley
Asp
Lys
Glu
435
GlIn
Ala
Lys
Leu
ASN
515
Ley

Asn

Ala

LYS
PIo
ser
Asb
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
Leu
LyS
Glu
340
Gly
Arg
Tyr
Tht
val
420
Glu
val
Trp
Ite
Thr
500
val
Tyr
Phe

Ser

Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Leu
Cys
Ser
ASp
ser
325
Ala
Gln
His
Ile
Gly
405
Glu
Gin
Arg
Asp
Asn
485
Cys
Ser
Glin
ser

Ile
565

His
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Asn
ser
310
Arg
L.eu
Arg
ser
Iile
390
Ser
Asn
Leu
ASD
Tyr
470
Thr
Gin
val
val
Cys

550
Asp

2479 .100PCO9_SEQUENCE_LISTING.TXT
Cys Pro Pro Cys

Thr
135
Phe
Pro
val
Thr
va'l
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
Glu
His
Asp
Pro
Giu
455
Lys
His
Ala
Pro
Thr
535
val

Leu

Leu
Glu
Lys
Lys
200
Leu
Ala
Lys
Ser
Lys
280
Gin
Gly
Gin
Asn
Asn
360
Asn
His
val
Thr
Leu
440
Gly
Tyr
Ile
Thr
Ala
520
Ser

Phe

Gin

Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gin
His
345
Asn
Ser
Gly
Asn
Ser
425
Gly
Gin
Leu
Leu
Gly
505
Asn
val
Trp

Ser

Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
AsSp
Phe
Glu
Phe
Gly
330
Tyr
Ser
l.eu
Ser
Leuy
410
Pro
Lys
Tyr
Thr
Lys
490
Tyr
Thr
l.ey

Asn

Gin
570

Pro

155
Cys

Trp
Glu
leu
Asn
235
Gly
Glu
TYr
Asn
Phe
315
Asn
Thr
Ser
Phe
Asn
395
Gly
His
Ala
Gin
Leu
475
val
Pro
Ser
Arg
Thr

555
Met

Pro
140
Lys
val
Tyr
Glu
His
220
Lys
Gin
Leu
Pro
Asn
300
Leu
val
GIn
Leu
Thr
380
val
Ala
Arg
Ser
Cys
460
Lys
Pro
Leu
His
Leu
540
His

Glu
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Ala
Pro
val
val
Gln
205
Gln
Ala
Pro
Thr
Ser
285
TYr
Typ
Phe

LYS

Asn

365
val

Thr
Ile
Glu
Phe
445
Ile
val
Glu
Ala
Ser
525
Lys
val

Pro

Pro
Lys
val
ASD
190
Tyr
Asp
Ley
Arg
LysS
270
Asp
L.ys
Ser
Ser
Ser
350
Thr
Thr
Ley
Thr
Ar

430
His
Ile
Lys
Thr
Glu
510
Arg
Pro
Arg

Arg

Glu
Asp
Asp
175
Gly
ASN
Trp
Pro
Glu
255
Asn
Ile
Thr
LYS
Cys
335
Leu
Arg
val
Glu

Ala
415

g Ala

Iie
Ile
Ala
Asp
495
val
Thr
Pro
Glu

Thr
575

Ala
Thr
160
val
val
Ser
Leu
Ala
240
Pro
Gin
Ala
Thr
l.ey
320
Ser
Sar
Thr
Pro
Cys
400
Ser
Thr
Pro
Tyr
Ser
480
Glu
Ser
Pro
Pro
Leu

560
His



<223>

<223>

<213>

2479,100PCO9_SEQUENCE_LISTING.TXT

Nucleotide expression cassette of a fusion protein

having a CTLA4 ectodomain and an HVEM ectodomain

<400> 37
000

<210> 38
<220>

HVEM ectodomain

<400> 38
000

<210> 39
<211> 16
<212> PR

<400> 39

Met
1
Ala
Gly
Cys
Glu
&5
Cys
Gly
Ile
Lys
Gly

145
Glu

Ala
L.eu
Cys
Cys
50

Cys
Gly
Gln
Asp
Pro
130
Asn

Pro

<210> 40
<211> 255
<212> PRT

<213>

<400> 40

Met
1
Ala
Gly
Cys
Glu
65
Cys
Gly
Ile

Lys

Ala
Leu
Cys
Cys
50

Cys
Gly
GIn
Asp

Pro

4
T

Gin
Ley
Gly
35

Arg
Cys
ASp
Gly
Cys
115
Trp
Lys

Leu

Gin
Leu
557
Arg
Cys
ASp
Gly
Cys

115
Trp

His
Cys
20

Pro
val
Ser
Pro
val
100
Ala
Thr
Thr

Gly

His
Cys
20

Pro
val
Ser
Pro
val
100
Ala

Thr

Homo sapiens

Gly
5
Ala
Gly
His
Glu
Cys
85
Gln
Ser
ASD

His

Homo sapiens

Gly
5
Ala
Gly
His
Glu
Cys
85
Gin
Ser

ASD

Ala
Leu
Arg
Thr
Trp
70

Ccys
ser
Gly
cys

Asn
150

Ala
Leu
Arg
Thr
Trp
70

Cys
Ser
Gly

Cys

Met
Ser
Leu
Thr
55

Asp
Thr
Gln
Thr
Thr

135
Ala

Met
Ser
Leu
Thr
55

ASp
Thr
GlIn
Thr

Cys

Gly
Leu
Leu
40

Arg
Cys
Thr
Gly
Phe
120
Gln

val

Gly
Leu
Leu
40

Arg
Cys
Thr
Gly
phe

120
Trp

Ala
Gly
25

Lau
Cys
Met
Cys
LysS
105
Ser
Phe

Cys

Ala
Gly
25

Leu
Cys
Met
Cys
Lys
105
Ser

Arg

Phe
10

Gln
Gly
Cys
Cys
Arg
90

Phe
Gly
Gly

val

Phe
GlIn
Gly
Cys
Cys
Arg
Phe
Gly

Cys

Arg
Arg
Thr
Arg
val
75

His
Ser
Gly
Phe

Pro
155

Arg
Arg
Thr
Arg
val
75

His
sSer
Gly

Arg

Ala
Pro
Gly
Asp
Gln
His
Phe
His
Leu

140
Gly

Ala
Pro
Gly
Asp
60

Gln
His
Phe
His

Arg

Page 29

Leu
Thr
Thr
45

TYr
Pro
Pro
Gly
Glu
125
Thr

sSer

Leu
Thr
Thr
45

Tynr
Pro
Pro
Gly
Glu

125
Arg

Fusion protein having a CTLA4 ectodomain and an

Cys
Gly
30

ASD
Pro
Glu
Cys
Phe
110
Gly
val

Pro

Cys
Gly
30

Asp
Pro
Ghu
Cys
Phe
110
Gly

Pro

iy
Gly
Ala
Gly
Phe
Pro
Gln
His
Phe

Pro

Gly
Gly
Ala
Gly
Phe
Pro
GIn
His

Lys

f.eu
Pro
Arg
Glu
His
80

Pro
Cys
Cys
Pro

Ala
160

Leu
Pro
Arg
Glu
His
80

Pro
Cys
Cys
Thr



Pro
145
Arg
Pro
Ala
Gln
Ser

225
Ser

<210>
<211>
<212>
<213>

130
Glu

Arg
Gly
Gly
Lys
210
ser

Trp

<220>

<223>

<400>

Ala
Arg
Pro
Ala
195
Tr‘p
Ala

Pro

41

1631
PNA,
Artificial Seguence

Ala
Gly
Pro
180
l.eu
val
Ala

Pro

Ser
Gly
165
Thr
Arg
Gln
Ala

ser
245

Ser
150
Trp
Ala
Ser
Glu
Ala

230
ser

2479.100PCO9_SEQUENCE_LISTING.TXT

135
Pro

Glu
Ala
Ala
Gly
215
Gly

Leu

Arg
Thr
Ser
Leu
200
Gly
Pro

Ala

Lys
Cys
Pro
185
Gly
Ser
Cys

Gly

Ser
Gly
170
ser
Arg
Asp
Arg

Pro
250

Gly
155
Cys
Pro
Ala
Glin
Aryg

235
AsSp

having a CTLA4 ectodomain and an GITR

41

aagcttgccy
gataccaccg
gccagerttg
cttcggeagg
gagttgacct
ctcactatcc
atgtacccac
Ccagaaccgt
ccaccegtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgc
gcccteccag
caggtgtraca
tgcctggtea
ccggagaaca
tacagcaagc
gtgatgcatg
cagaggcaca
tctcagegec
acggacgegc
gagtgctgtt
tgctgcacga
aaatrtcagtt
gaaggccact
gggaacaaga

<210> 42

<211>

<212> PR

<213>

<220>

<223>

516

T

ccatggaagc
gtatgcacgt
tgtgtgagta
ctgacagcca
tcctagatga
aaggactgag
cgccatacta
gcccagatic
cagcacctga
ccctcatgat
accctgaggr
agcegeggga
accaggactg
cccecatcga
ccctgeecce
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea
acaattcttc
ccaccggggg
gctgctgecg
ccgagtggga
cctgcecggea
ttggcttcca
gcaaaccttg
cccacaacgce
taagcggecg ¢

GITR domain

<400> 42
Mit His val Ala Gin Pro Ala val val Leu Ala sSer Ser Arg Gly Ile
15

5

Artificial Sequence

accagcgcag
ggceccagect
tgcatctccea
ggtgactgaa
ttccatctge
ggccatggac
cctgggceata
tgacctegag
agccgegggt
ctcecggace
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggat
tccaagegac
cacgectece
caagagcagg
caaccactac
cctgaataca
tecegggtge
ggttcacacg
ctgcatgtgt
ccaccctigt
gtgtatcgac
gacagactgc
tgtgtgegtc

cttcrcticc
gcrgtggtac
ggcaaagcca
gtctgtgegg
acgggcacct
acgggactct
ggcaacggaa
Ccccaaatctt
gcaccgtcag

cctgaggtea

tggtacgtgy
aacagcacgt
aaggcgtacy

tccaaagceca
gagctgacca

atcgecegtyy
grgctggact
tggcagcagg
acgcagaaga
agaactcaga
ggccctggge
acgcegetget
gtccagectg
cceecaggee
tgtgcetcgg
acccagttcg

ccaggoteece

140
Ala

Glu
Gly
l.eu
Arg
220
Glu

Gly

ser
Pro
Ala
Leu
205
Pro
Arg

val

domain

Asp
Gly
Pro
190
Pro
Gly
Glu

Gly

tcctgetact
tggccageag
ctgaggtccg
caacctacat
ccagtggaaa
acatctgcaa
cccagattta
ctgacaaaac
tCttectctt
catgcgtggt
acggcgtgga
accgtgtggt
cgtgegeggt
aagggcagec
agaaccaggt
agtgggyagag
cegacggetc
ggaacgtctt
gcctetecct
aagcacgtca
gcctectget
gccgegatta
aattccactg
agggggtaca
ggaccttctc
ggttteteac
cceeggeaga
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Fusion protein having a CTLA4 ectodomain and an

Arg
Arg
175
Glin
Trp
Pro
Thr

ser
255

Nucleotide expression cassette of a fusion protein

ctggctocca
ccgaggcate
ggtgacagtg
gatggggaat
tcaagtgaac
ggtggagcec
tgtaattgat
tcacacatge
ccceccaaaa
ggtggacgty
ggtgcataat
cagcgtectc
ctccaacaaa
Ccgagaacca
cagccectgacc
caatgggceag
crrertecte
ctcatgctcec
gtctcegggt
ttctccgaat

tgggacggga
cccgggcgag
cggagaccct
gtcccaggygg
cgggggcecac
tgtgtteect

gccgettgag

Gin
160
Pro
Ala
Gin
Cys

Glin
240

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1631



Ala
Arg
Ala
Ile
65

Gly
Met
Tyr
Ser
Ala
145
L.eu
Ser
Glu
Thr
Ash
225
Pro
Gin
val
val
Pro
305
Thr
val
Leu
Gin
Gly
385
Cys
Glu
Cys
Gly
Ile
465
Lys
Gly

Glu

<210> 43

Ser
val
Ala
50

Cys
Leu
Tyr
val
Ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
ser
LYS
370
Cys
Cys
Cys
Gly
Gln
450
AsSp
Pro
Asn

Pro

<211> 2

rhe
Thr
Thr
Thr
Arg
Pro
Ile
115
Asp
Ala
Ile
Glu
His
195
Arg
LysS
Gilu
Tyr
Leu
275
Trp
val
ASD
His
Pro
355
Ala
Gly
Arg
Cys
ASD
435
Gly
Cys
Trp
Lys

Leu
515

val
val
Tyr
Gly
Ala
Pro
100
AsSp
Lys
Pro
Ser
AsD
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
Leu
Lys
Giu
340
Gly
Arg
Pro
va'l
Ser
420
Pro
val
Ala
Thr
Thr

500
Gly

Cys
Leu
Meat
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
L.eu
Cys
Ser
Asp
ser
325
Ala
G1n
His
Gly
His
405
Glu
Cys
alin
Ser
Asp

485
His

Glu
Arg
Met
Ser
70

Asp
Tyr
Glu
His
val
150
Thr
Glu
Lys
Sar
Ala
230
Ite
Pro
Leu
Asn
Ser
310
Arg
Leu
Arg
Ser
Arg
390
Thr
Trp
Cys
Ser
Gly
470
Cys

Asn

2479.100PCO9_SEQUENCE_LISTING.TXT
Ala ser Pro

TYr
Gin
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
ASD
Trp
His
His
Pro
375
Leu
Thr
AsSp
Thr
Gln
455
Thr
Thr

Ala

Ala
40

Asn
Gly
Gly
Leu
Cys
120
Cys
Leu
Glu
Lys
Lys
200
l.eu
Ala
LYyS
Ser
LYyS
280
Gin
Gly
Gln
Asn
Asn
360
Asn
Leu
Arg
Cys
Thr
440
Gly
Phe
Gin

val

25
ASp

Glu
Asn
l.eu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
GIn
His
345
Asn
Sar
Leu
Cys
Met
425
Cys
LYS
Sar

Phe

Cys
505

Ser
Leu
Gin
Tyr
30

Ile
Asp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
LYS
250
AsSp
Phe
Glu
Phe
Gly
330
Tyr
Ser
Gln
Gly
Cys
410
Cys
Arg
Phe
Gly
Gly

490
val

Gly
Gin
Thr
val
75

Ile
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
Asn
235
Gly
Glu
Tyr
Asn
Phe
315
Asn
Thr
Ser
Arg
Thr
395
Arg
val
His
Ser
Gly
475
Phe

Pro

Lys
val
Phe
60

Asnh
Cys
Asnh
Asp
Pro
146
Lys
val
Tyr
Glu
His
220
Lys
Gin
l.eu
Pro
Asn
300
Leu
val
Gin
Leu
Pro
380
Gly
ASp
GIn
His
Phe
460
His
Leu

Gly
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Ala
Thr
45

Leu
Ley
LyS
Gly
Leu
125
Ala
Pro
val
val
Gln
205
Gin
Ala
Pro
Thr

Ser

285

Tyr
Tyr
Phe
Lys
Asn
365
Thr
Thr
Tyr
Pro
Pro
445
Gly
Glu
Thr

Ser

Thr
36

Giu
ASD
Thr
val
Thr
110
Glu
Pro
Lys
val
Asp
190
Tyr
ASp
Leu
Arg
LySs
270
Asp
Lys
Ser
ser
Ser
350
Thr
Gly
Asp
Pro
Glu
430
Cys
Phe
Gly
val

Pro
510

Glu
val
Asp
Ile
Glu
95

Gin
Pro
Glu
Asp
ASD
175
Gly
Asn
Trp
Pro
Glu
255
Asn
Ile
Thr
Lys
Cys
335
Leu
Arg
Gly
Ala
Gly
415
Phe
Pro
Gln
His
Phe

495
Pro

val
Cys
Ser
Gin
80

Lay
ITe
l.ys
Ala
Thr
160
val
val
Ser
Leu
Ala
240
Pro

Glin

Thr
Leu
320
Sep
Ser
Thr
Pro
Arg
400
Glu
His
Pro
Cys
Cys
480
Pro

Ala



2479.100PCO9_SEQUENCE_LISTING.TXT
<212> PRT
<213> Artificial sequence

<220>
<223> Linker

<400> 43
Asn Ser
1

<210> 44

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 44
Ser Cys Pro Pro Cys Pro
1 5

<210> 45

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 45
Gly Gly Gly &ly ser Gly Asn Ser
1 5

<210> 46

<211> 8

<212> PRT :

<213> Artificial Sequence

<220>
<223> Linker

<400> 46
Gly Cys Pro Pro Cys Pro Asn Ser
1 5

<210> 47

<211> 8

<212> PRT

<213> Artificial seguence

<220>
<223> Linker

<400> 47
Gly Ser Pro Pro Ser Pro Asm Ser
1 5

<210> 48

<211> 8

<212> PRT

<213> Artificial sequence
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<220>
<223> Linker

<400> 48
Gly Ser Pro Pro Ser Pro Asn Ser
1 5

<210> 49

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 49
Gly Cys Pro Pro Cys Pro Asn Ser
1 5

<210> 50
<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 50
Gly Cys Pro Pro Cys Pro Asn Ser
1 5

<210> 51

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 51
Gly Cys Pro Pro Cys Pro Gly Aspn Ser
1 5

<210> 52
<211> 9

<212> PRT

<213> Artificial Sequence

<22(>
<223> Linker

<40(0> 52
Gly Cys Pro Pro Cys Pro Ala Asn Ser
1 5

<210> 53

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker
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<400> 53
Gly Cys Pro Pro Cgs Pro Ala Asnh Ser
1

<210> 54

<21i> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 54
Glu Glu Glu Glu Agp Glu Gly Asn Ser

<210> 55

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 55
Ain Tyr Gly Gly Gly Gly Ser Gly Asn Ser
5 10

<210> 56
«211> 10
<23i2> PRT
<213> Artificial Sequence

<220>
<223> Linker

<400> 56
val Ser Glu Arg Pgo Phe Pro Pro Asn Ser
1

<210> 57

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 57
Glu Pro Lys Ser Cys Asp Lys Thr Cys Cys Pro
1 5 10

«<210> 58

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 58
Ser Gin Pro Glu Ile val Pro Ite Ser Asn ser
1 5
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<210> 59

<211 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 59
Gly Gly Gly Gly Sgr Cys Pro Pro Cys Pro Asn ser
1 10

<210> 60

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 60
Lys Ala Asp Phe Leu Thr Pro Ser Ile Gly Asn Ser
1 5 10

<210> 61

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker

<400> 61
Gln Met Asn Ser Glu Leu Ser val Leu Ala Asn Ser
1 5 10

<210> 62

<211> 13

<212» PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 62
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Cys Pro
1 5 10

<210> 63

<211> 13

<212> PRT

«<213> Artificial Seguence

<220>
<223> Linker

<400> 63
Glu Pro Lys Ser Cys Asp Lys Thr Cys Pro Pro Cys Pro
1 5 10

<210> 64
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<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> tinker

<400> 64
Gly Gly Gly Gly Ser Gly Gly Gly Gly igr Gly Asn Ser
1 5

<210> 65

<211> 13

<212> PRT

<213> Artificial Sequence

<220
<223> Linker

<400> 65
Gly Cys Pro Pro Cys Pro Gly Gly Gly Ggy ser Asn Ser
1 5 1

<210> 66

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 66
Gly Gly Gly Gly Ser Cys Pro Pro Cys Pgo Gly Asn Ser
1 5 1

<210> 67

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 67
Gly Cys Pro Pro Cys Pro Gly Gly Gly Ggy Ser Asn Ser
1 5 1

<210> 68

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 68
Gly Gly Gly Ala Ser Cys Pro Pro Cys Pro Gly Asn Ser
1 5 10

<210> 69
<211> 13
<212> PRT
<213> Artificial seguence
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<220>
<223> Linker

<400> 69
Gly Gly Gly Ala Ser Cys Pro Pro Cys %éa Gly Asn Ser
1 5

<210> 70

<211> 13

<212> PRT

<213> Artificial sSequence

<220
<223> Linker

<400> 70
G;y Gly Gly Ala Ser Cys Pro Pro Cys ﬁga Gly Asn ser
5

<210> 71

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 71
Ain Tyr Gly Gly Gly Gly Ser Gly Gly Ggy Gly Ser Gly Asn igr
5 1

<210> 72

<211> 15

<21i2> PRT

<213> Artificial Seqguence

<220>
<223> Linker

<400> 72
lLeu Ser val Lys Ala Asp Phe Leu Thr Pro Ser Iie Gly Asn Ser
1 5 10 15

<210> 73

<211> 15

<212> PRT

<213> artificial Sequence

<220>
<223> Linker

<400> 73
Leu Ser val Leu Ala Asn Phe Ser Gln Pro Glu Ile Gly Asn Ser
1 5 10 15

<210> 74

<211> 15

<212> PRT

<213> Artificial seguence

<220>
<223> Linker
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<400> 74
Leu Lys Ile GIn Glu Arg val Ser Lys Pro Lys Iie Ser Asn Ser
1 5 10 15

<210> 75

<211> 15

<?212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 75
Leu Asp val Ser Glu Arg Pro Phe Pro Pro His Ile Gln Asn Ser
1 5 10

<210> 76

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 76
Arg Glu Gin Leu Ala Glu val Thr Leu Ser Leu Lys Ala Asn Ser
1 5 10 15

<210> 77
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Linker

<400> 77
Arg Ile His GIn Met Asn Ser Glu Leu Ser val Leu Ala Asn Ser
1 5 10

<210> 78

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 78
Asp Thr Lys Gly Lys Asn val Leu Glu Lys Ile Phe Ser Asn Ser
i 5 10 15

<210> 79

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 79
Leu Pro Pro Glu Thr Gin Glu ser &In Glu val Thr Leu Asn Ser
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<210> 80

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 80
Arg Ile His Leu Asn val Ser Glu Arg Pro Phe Pro Pro Asn Ser
1 5 10 15

<210> 81

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 81
Leu Ser val Lys Ala Asp Phe Leu Thr Pro Ser Ile Gly Asnh igr
1 5

<210> 82

<211> 15

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker

<400> 82
Leu Ser val Leu Ala Asn Phe Ser GIin Pro Glu Ile Giy Asn Ser
1 5 10 15

<210> 83

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 83
Leu Ser val Leu Ala Asn pPhe Ser GIn Pro Glu ITe Gly Asn Ser
1 5 10 a5

<210> 84

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 84

Arg Ile His Gin Met Asn Ser Glu Leu Ser val Leu Ala Asn Ser
1 5 10 15
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<210> 85
<211> 15
<212> PRT
<213> Artificial sequence

<220>
<223> Linker

<400> B85
Lys Pro Phe Phe T?r Cys Gly Ser Ala Agp Thr Cys Pro Asn Ser
1 i 15

<210> 86

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 86
Lys Pro Phe Phe Thr Cys Gly Ser Ala Agp Thr Cys Pro Asn Ser
1 5 1 15

<210> 87

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 87
GIn Tyr Asn Cys Pro Gly Gln Tyr Thr Phe Ser Met Pro Asn Ser
1 5 10 15

<210> B8

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 88
G;y Gly Gly Gly ser Gly Gly Gly Gly ggr Gly Gly Gly Gly ser
5 15

<210> 89

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> B9 )
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 90
<211> 15
<Z12> PRT
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<213> Artificial Sequence

<220>
<223> Linker

<400> 90
Glu Pro Lys Ser Ser Asp Lys Thr His Tgr Cys Pro Pro Cys Ser
1 5 1 15

<Z210> 91

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 91

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Ser
1 5 15

<210> 92

<21i> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 92 '
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 93

<211> 15

<21i2> PRT

<213> Artificial sSequence

<220>
<223> Linker

<400> 93 )
Glu Pro Lys Ser Cys Asp Lys Thr His Tgr ser Pro Pro Ser Ser
1 5 1

<210> 94

<2311> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 94
Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys Pro
1 5 10 15

<210> 95

<211> 15

<212> PRT

<213> Artificial sequence

<220>
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<223> Linker

<400> 95 _
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Ser
1 5 15

<210> 96

<211> 15

<212> PRT

<213> Artificial Sequence

<220
<223> Linker

<400> 96 )
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Ser
1 5 10 15

<210> 97

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 97 _
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Ser Ser
1 5 10 15

<210> 98

<211> 15

<212> PRT

<213> Artificial Seqguence

<220>
<223> Linker

<400> 98
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Pro
1 5 10 15

<210> 99

<211> 15

<212> PRT

<213> Aartificial Sequence

<220>
<223> Linker

<400> 99 )
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Pro
1 5 10 i5

<210> 100

<21l> 15

<212> PRT

<213> artificial seqguence

<220>
<223> Linker

<400> 100
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Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro
1 5 15

<210> 101

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 101
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Ser Pro
1 5 15

<210> 102

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 102
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Ser Pro
1 5 10 15

<210> 103

<211> 15

<212> PRT

<213> Artiticial Sequence

<220>
<223> Linker

<400> 103
Gly Gly Gly Gly Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 104

<2il> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 104 '
G}u Pro Lys Ser Cgs Gly Gly Gly Gly Ggy Cys Pro Pro Cys Pro
i i5

<210> 105

<211> 15

<21Z2> PRT

<2i3> Artificial seguence

<220>
<223> Linker

<400> 105
Glu Pro Lys Ser Cgs Asp Lys Thr His Tgr Cys Gly Gly Cys Pro
1 15
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<210> 106

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> rLinker

<400> 106
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Gly
1 5 ' 10 15

<210> 107

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 107
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Ser Pro
1 5 10 15

<210> 108

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 108
Glu Pro Lys Ser Cys Asp Lys Cys His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 109

<211> 15

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker

<400> 109
Glu Pro Lys Ser Cys Asp Lys Thr Cys c5s Cys Pro Pro Cys Pro
1 5 1 15

<210> 110

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 110
Glu Pro Lys Ser Cys Pro Pro Pro Pro Pro Cys Pro Pro Cys Pro
1 5 10 15

<210> 111
<211> 15
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<212> PRT
<213> Artificial Ssequence

<220>
<223> Linker

<400> 111 )
Pro Pro Pro Pro Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 112

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Ltinker

<400> 112
Glu Pro Lys Ser Cys Asp Lys Thr His Igr Cys Trp Trp Cys Pgo
1 5 1

<210> 113

<211> 15

<212> PRT

<213> Artificial sequence

<220
<223> Linker

<400> 113
Glu Pro Lys Ser Cys Asp Trp Trp His {gr Cys Pro Pro Cys Ego
1 5

<210> 114

<211> 15

<212> PRT

<213> artificial Sequence

<220>
<223> rtinker

<400> 114
Glu Pro Lys Cys Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 115

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 115
Glu Pro Lys Ser Asp Cys Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 116

<211> 15

<212> PRT

<213> Artificial Sequence
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<220>
<223> Linker

<400> 116 )
Glu Pro Lys Ser Asp Cys Trp Trp His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 117

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 117 )
Glu Pro Lys Ser Cys Asp Phe Phe His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 118

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 118

Glu Pro Lys Ser Cys Asp Trp Trp Trp Thr Cys Pro Pro Cys Pro
1 5 i0 15

<210> 119

<211> 15

<212> PRT

<213> Artificial Sequence

<220
<223> Linker

<400> 119
Glu Pro Lys Ser Cys Trp Trp Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 120

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 120
Glu Pra Trp Trp Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> 121

<211> 16

<212> PRT

<213> artificial Ssequence

<Z220>
<223> Linker
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<400> 121
Sir Gln Pro Glu I%e val Pro Ile Ser Cys Pro Pro Cys Pro Asn Ser
10 15

<210> 122

<211> 17

<212> PRT

<213> Artificial Sequence

<220
<223> Linker

<400> 122

Thr Gly Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys
1 5 10 15

Pro

<210> 123

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 123 ,

Glu Pro Lys Ser Thr Asp Lys Thr His Thr Cys Pro Pro Cys Pro Asn
1 5 10 15

ser

<210> 124

<211> 17

<212> PRT

<213> Artificial seguence

<220>
<223> tinker

<400> 124

Glu Pro Lys Ser Thr Asp Lys Thr His Thr Ser Pro Pro Ser Pro Asn
1 5 10 15

ser

<210> 125

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 125

Glu Pro Lys Ser Thr Asp Lys Thr His Thr Cys Pro Pro Cys Pro Asn
1 5 10 15

Ser

<210> 126
<211> 17
<212> PRT
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<213> Artificial sequence

<220>
<223> Linker

<400> 126 i
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Asn
1 5

10 15
Ser

<210> 127

<211> 18

<212> PRT

<213> Artificial Ssequence

<220>
<223> Linker

<400> 127
61u Pro Lys Ser Cys Asp Lys Thr His Thr Cys pPro Gly Gly Gly Pro
5 10 15

Cys Pro

<210> 128

<211> 18

<212> PRT

<213> Artificial Sequence

220>
<223> Linker

<400> 128

Glu Pro Lys Ser Cys Asp Gly Gly Gly Lys Thr His Thr Cys Pro Pro
1 5 10 15

Cys Pro

<210> 129

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 129

Giu Pro Lys Ser Cys Asp Pro Pro Pro Lys Thr His Thr Cys Pro Pro
i 5 10 15

Cys Pro

<210> 130

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 130
Giu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Pro Pro Pro
1 5 10 15
Page 48



2479.100PC0O9_SEQUENCE_LISTING.TXT
Cys Pro

<210> 131

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 131
Gly Gly Gly Gly Ser Gly Gly Gly Gly Sgr Gly Gly Gly Gly igr Gly
1 5 1

Asn ser

<210> 132
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Linker

<400> 132
Asn Tyr Gly Gly Gly Gly ser Gly Gly ggy Gly ser Gly Gly Gly Gly
1 5 15

ser Asn 5er

<210> 133
<211> 19
<212> PRT
<213> Artificial sequence

<220>
<223> Linker

<400> 133

Leu Ser val Lys Ala Asp Phe ieu Thr Pro Ser Ile Ser Pro Pro Cys
1 5 10 15

Pro Asn Ser

<210> 134
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Linker

<400> 134

Ser val Leu Ala Asn Phe Ser Gin Pro Glu Ile Ser Cys Pro Pro Cys
1 5 10 15

Pro Asn Ser

<210> 135

<211> 20

<212> PRT

<213> artificial Ssequence .
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<220>
<223> Linker

<400> 135
Gly GIn Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr GIn Lys Ala
i 5 10 15
Arg His ser Pro
20

<210> 136

<211> 20

<212> PRT

<213> Artificial sSeguence

<220>
<223> Linker

<400> 136
Leu Ser val Leu Ala Asn Phe Ser GIn Pro Gliu ITe Ser Cys Pro Pro
1 5 10 15
Cys Pro Asn Ser
20

<210> 137

<211> 20

<212> PRT

<213> artificial sSequence

<220>
<223> Linker

<400> 137
Leu Lys Ile GlIn Glu Arg val Ser Lys Pro Lys Ile Ser Cys Pro Pro
1 5 10 15
Cys Pro Asn Ser
20

<210> 138

<211> 20

«212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 138
Arg Glu GIn Leu Ala Glu val Thr Leu Ser Leu Lys Ala Cys Pro Pro
1 5 10 15
Cys Pro Asn Ser
20

<210> 139
<211> 20
<212> PRT
<213> Artificial Seguence

<220>
<223> Linker

<400> 139
Arg Ile His GIn Met Asn Ser Glu Leu Ser val Leu Ala Cys Pro Pro
1 5 10 15
Cys Pro Asn Ser
Page 50



2479.100PCO9_SEQUENCE_L ISTING.TXT
20

<210> 140

<211> 20

<212> PRT

<213> Artificial Segquence

<220>
<223> Linker

<400> 140
Arg Ile His Leu Asn val Ser Glu Arg Pro Phe Pro Pro Cys Pro Pro
1 5 10 15
Cys Pro Asn Ser
20

<210> 141

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 141

Asn Ser Leu Phe Asn Gin Glu val GlIn Ile Pro Leu Thr Glu Ser Tyr
1 5 10 15

Cys Pro Asn Ser

<210> 142

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Linker

<400> 142
Glu Glu Glu Glu Agp Glu Glu Asp Glu Glu Asp Glu Glu Glu Glu Glu
! 10

15
Asp Gly Asn Ser
20

<210> 143
<Z211> 21
<212> PRT
<213> Artificial Seauence

<220>
<223> Linker

<400> 143
Leu Asp val Ser Glu Arg Pro Phe Pro Pro His Ile Gln Ser Cys Pro
1 5 10 15
Pro Cys Pro Agn Ser
2

<210> 144

<211> 21

<212> PRT

<213> Artificial sequence
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<220>
<223> Linker

<400> 144

Asp Thr Lys Gly Lys Asn val Leu Glu Lys Ile Phe Asp Ser Cys Pro
1 5 10 15

Pro Cys Pro Asn Ser

<210> 145

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 145
Leu Pro Pro Glu Thr GIn Glu Ser GIn Glu val Thr Leu Ser Cys Pro
1 5 10 15
Pro Cys Pro Asn Ser
20

<210> 146
<211> 21
<212> PRT
<213> Artificial sequence

<220>
<223> Linker

<400> 146
Glu pro Ala Phe Thr Pro Gly Pro Asn Ile Glu Leu Gln Lys Asp Ser
1 5 1 15

Asp Cys Pro Ast Ser
20

<210> 147
<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> Linker

<400> 147
GIn Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr Gln Lys Ala Arg
1 5 10 15
His Cys Pro Asn Ser
20

<210> 148
<211> 21
<212> PRT
<213> artificial Sequence

<220>
<223> Linker

<400> 148

GIn Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr GlIn Lys Ala Arg
1 > 10 15

His Ser Pro Asn Ser
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<213>

<220>
<223>

<400>

149
36
PRT

2479.100PCO9_SEQUENCE_LISTING.TXT

Artificial Sequence

Linker

149

Ain Tyr Gly Gly Ggy Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
10 15

Ser Asn Tyr ggy Gly Gly Gly ser g%y Gly Gly Gly Ser Gly Gly Gly
30

Gly Ser Asn Ser

<210>
<Z211>
<212>
<213>

<220
<223>

<400

35

150
122
PRT

Artificial Sequence

Linker

150

Arg Thr Arg

1

val Leu Glu

ITe Thr GIn

35

Glu Leu Ala
50
GIn Ala Ala

65

Thr Lys Glu

Gln Lys Leu

Gly Ser Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

115

151
13
PRT

Tyr
val
20

Leu
Gln
Glu
Thr
Ser

100
Asp

Leu
Thr
Gly
Ser
Gly
Leu
85

Asn

Thr

Gin
Asn
Gln
Gln
Gln
Gln
Met

Cys

val
Ser
Ser
Glu
55

Leu
Ser
Glu

cys

Artificial Seqguence

Linker

151

Ser
Ser
Ala
40

Ala
Gln
Glu
Asn

Pro
126

Glin
Leu
Glu
L.eu
Ala
Glu
Arg

105
ASN

Gln Leu
10
Arg Gin

Asp Leu

Gin val

Cys GlIn
75

Gin Gln

90

Leu Lys

Ser

GlIn
Gin
Gln
Glu
Ala
Arg

Pro

Gin
Leu
Gly
45

Gin
ASD
Arg

phe

G;y Gly Gly Ala Ser Cys Pro Pro Cys Ala Gly Asn Ser
5 10

<210>
<211>
<212>
<213>

<220>
<223>

<400>

152
39
PRT

Artificial Sequence

Linker

152
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Arg
30

Ser
Al"g
Arg
Ala

rhe
110

Ash
15

Leu
APy
Ala
Gln
l.etl

a5
Thr

Arg
Lys
Arg
His
Lys
Glu
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Asn Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly G;y Gly
1 5 10 1

Gly ser Gly Asn Tyr Gly Gly Gly S;y ser Gly Gly Gly Gly ser Gly
20 30
Gly Gly géy Ser Gly Asn Ser

<210> 153

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 153
Asn Tyr Gly Gly Ggy Gly Ser Gly Gly Ggy Gly ser Gly Gly Gly Gly
1 1 15

Ser Gly Asn Ser
20

<210> 154

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 154
Ser Pro Pro Ser Pro Asn Ser
1 5

<210> 155

<211i> 17

<212> PRT

<213> Artificial Segquence

<220>
<223> Linker

<400> 155 _

Glu Pro Thr ser Thr Asp Lys Thr His Thr Ser Pro Pro Ser Pro Asn
1 5 10

Ser

<210> 156

<211> 17

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker

<400> 156
Glu Pro Thr Ser Thr Asp Lys Thr His Thr Cys Pro Pro Cys Pro Asn
1 5 10 15

Ser

<210> 157
<211> 19
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<212> PRT
<213> Artificial Segquence

<220>

<223> Linker

<400> 15

7
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Leu Ser val Lys Ala Asp phe Leu Thr Pro.Ser Ile Ser Pro Pro Cys
1 5 ' 15

Pro Asn

<210> 15
<211> 12

Ser

8

<212> PRT
<213> Artificial Ssequence

<220>

<223> Linker

<400> 15

8

61y Gly Gly Ala Ser Cys Pro Pro Cys Ala Asn Ser
5 10

<210> 15
<211> 22
<212> PR

9
T

<213> Artificial Sequence

<220>

<223> Linker

<400> 15

9

Arg Thr GIn Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr Gln Lys
1 5 15

Ala Arg His ggr Gly His

<210> 160
<211> 118
<212> PRT
<213> Artificial Sequence

<220>

<223> Linker
<400> 160

Arg Thr
1

val Leu

ITe Thr

Glu Leu

50

GlIn Ala

65

Thr Lys

Gin Lys

Gly ser

Arg
Glu
Gin
35

Ala
Ala
Glu
Leu

Ala
115

Tyr
val
20

Leu
Gln
Glu
Thr
Ser

100
Asp

Leu
Thr
Gly
Ser
Gly
Leu
85

Asn

Thr

Gln
Asn
Gln
Gln
Gln
Gln
Met

Cys

val
Ser
Ser
Glu
55

l.eu
Ser

Glu

Ser
Ser
Ala
Ala
Gln
Glu

Asn

Gin
Leu
25

Glu
Leu
Ala
Glu

Arg
105

Gin Leu
10
Arg Gln

AsSp Leu
Gln val
Cys GlIn

75
Gln Gln

90
Leu Lys
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Gin
GIn
Glu
Ala
Arg

Pro

Gln
Leu
Gly
Gin
Asp
Arg
Phe

Thr
Airg
30

Ser
Alg
Arg
Ala

Phe
110

Asn
15

Ley
Arg
Ala
Gin
Lau

Thr

Arg
Lys
Arg
His
Lys
80

Glu
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<210> 161
<211> 35
<212> PRT
<213> Artificial sequence

<220>
<223> Linker

<400> 161
Arg Thr Gln ser G;u Glu GIn GIn Arg Arg Ala teu Glu GIn Lys Leu
1 10 15

Ser Asn Met Glu Ash Arg Leu Lys ;ro Phe Phe Thr Cys Gly Ser Ala
5 30

Asp Thr Cys
35

<210> 162

<211> 25

<212> PRT

<213> Artificial Sequence

<220
<223> Linker

<400> 162
Arg Thr Glu GIn Lys Leu $Ser Asn Met Géu Asn Arg Leu Lys ?go Phe
1 5 1 1

Phe Thr Cys Gly Ser Ala Asp Thr Cys
20 25

<210> 163

<211> 26

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker

<400> 163
Sir Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly giy ser
5 10 5

Gly Gly Gly Gly ser Gly &ly Gly Gly Ser
20 25

<210> 164

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 164
Gly Giy aly Gly Sgr Gly Gly Gly Gly Sgr Gly Gly Gly Gly Ala ser
1 1 i5

<210> 165

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> Linker
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<400> 165
Ser Glu Pro Lys Ser Ser Asp Lys Thr Hés Thr Cys Pro Pro ggs Pro
i 5 1

<210> 166

<211> 18

<212> PRT

<213> Artificial Segquence

<220>
<223> Linker

<400> 166

Gly Asp Gin Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro
1 5 10 15

Cys Pro

<210> 167

<211l> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Heterologous leader sequence

<400> 167
Met Asp Phe Gin val GIn Ile Phe sSer Pge Leu Leu Ile Ser éga ser
1 5 1
val ITe Met Ser Arg Gly
20

<210> 168

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Heterologous leader sequence

<400> 168
Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly
20

<210> 169
<211> 60
<212> DNA
<213> Artificial Seguence

<220>
<223> polynucleotide coding a heterclogous leader
seguence

<400> 169
atggaagcac cagcgcagct tctcttectc ctgctactet ggetcccaga taccaccgygt 60

<210> 170
<211> 1611
<212> DNA
<213> Artificial Sequence
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<223> Nucleotide sequence encoding a CTLA4::IL10 fusion
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protein with H68 linker

<400= 170
atgcacgtgg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgagag
ccatactacc
ccagattcty
gcacctgaag
ctcatgatct
cctgaggtca
ccgcgggagyg
caggactggc
cccatcgaga
ctgceccccat
ggcrrctatce
tacaagacca
accgtggaca
gctctgeaca
aaccaagaag
ggcacccagt
gatctrccgag
aactrgtigr
ttgtctgaga
ccagacatca
ctacggceget
aagaatgcct
atcttcatca

<210> 171
<211> 536
<212> PRT
<213>

<220>
<223>

<400> 171
Met His val
1

Ala ser phe
Thr

35
Thr

Arg val

Ala
50
Cys

Ala
Ile Thr
65

Gly

Leu Arg

Met Tyr Pro
Ile
115

AsSp

Tyr val
ser
130
Gly

Ser
Ala Ala
145
Leu

Met Ile

Ser His Glu
His
195

Glu val

cccagectge
catctecagg
tgactgaagt
ccatctgeac
ccatggacac
tgggcatagg
acctcgagcec
ccgegyggtge
cceggacecec
agttcaactg
agcagtracaa
tgaatggcaa
aaaccatctc
€ccgggatga
caagcgacat
cgccteccgt
agagcaggtg
accactacac
ttcaaattcc
ttgagaacag
atgccttcag
taaaggagtc
tgatccagtt
aggcgceatgt
gtcatcgatt
ttaataagct
actacataga

Ala Gln

5
val Cys
20
val Leu

Tyr Met

Gly Thr

Ala Met
85

Pro Pro
100
Asp Pro

Lys Thr

Pro Ser

Pro Ala
Glu
Arg
Met
ser
70
Asp
Tyr
Glu
His

val

tgtggtactg
caaagccact
ctgtgecggcea
gggcacctcc
gggactctac
caacggaacc
caaatcttct
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgceg
caaagccaaa
gctgaccaag
cgccgtggag
gctggactcc
gcagcagggy
gcagaagagc
crtgaccgaa
ctgcacccac
cagagtgaag
cttgctogag
ttacctggag
gaactccctg
tcttecoetgt
ccaagagaaa
agcctacatg

Artificial Sequence

A CTLA4::IL10 fusion protein with

val

Tyr Ala
Ala
40

Asn

Gin

Gly
55
ser Gly

Thr Gly

Tyr Leu

Pro Cys
120
Thr Cys
135

Phe Leu

150

Ser Arg
165
Asp Pro
180

Ash Ala

Thr
Glu

Lys

Pro Glu

val Lys

Thr Lys

200

gccagcagec
gaggtccgygg
acctacatga
agtggaaatc
atctgcaagg
cagatttatg
gacaaaactc
tteoctettec
tgcgtggtygg
ggcgtggagy
cgtgtggtca
tgcgeggtct
gggcagcccc
aaccaggtca
tgggagagca
gacggctect
aacgtctrtct
ctctceetgt
agttacagcc
ttcccaggea
actttctttc
gacttitaagyg
gaggtgatgc
ggggagaacc
gaaaacaaga
ggcatctaca
acaatgaaga

H68

val Leu Ala
10

ser Pro

25

AsSp

Gly

Ser GlIn

Glu Leu Thr
val
75

Ile

Asn Gln

Leu Tyr
90
Gly 1le
105
Pro

Gly

Asp Ser

Pro Pro Cys

Phe Pro Pro
155
Thr Cys
170

ASnh

val

Phe
185
Pro

rp

Arg Glu

gaggcatcgce
tgacagtgct
tggggaatga
aagtgaacct
tggagctcat
taattgatce
acacatgccc
¢cccaaaace
tggacgtgag
tgcataatgce
gcgtecteac
ccaacaaagc
gagaaccaca
gcctgaccty
atgggcagcc
tcttectcta
catgctcegt
ctcegyggtaa
cgaattctag
acctgcctaa
aaatgaagga
gttacctggg
cccaagctga
tgaagaccct
gcaaggcegt
aagccatgag
tacgaaacta

Tinker

Ser Ser

Lys Ala
30
Thr
45
Leu

val

Phe
60
Asn Leu

Cys Lys

Ash Gly

Arg
Thr
Glu
Asp
Thr
val

Thy

cagctttytg
tcggeagget
gttgaccttc
cactatccaa
gtacccaccg
agaaccgtgce
accgtgceca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
cctcecagee
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
ctcattattc
cccaggecag
catgcttega
tcagetggac
ttgccaagec
gaaccaagac
caggctgagg
ggagcagygtg
tgagtttgac
a

Gly Iie

Glu val

val Cys

Asp Ser

Gln
80
Ley

Ile

Giu
95

Gin Ile

110

Leu
125
Ala

Asp

Pro
140
Lys Pro

val val

Tyr val

Glu
Pro
LYyS
val

ASD

Pro Lys

Glu Ala
Thr
160
val

Asp

ASp
175

Gly val

190

Gin
205

Glu

Page 58

Tyr

Asn Ser

60
120
180
240
300
360
420
480
340
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1611



Thr
AsSn
225
Pro
Gln
val
val
Pro
305
Thr

val

Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val

Met

Arg val

Ltys Ala

Glu Lys
Thr
260
Thr

Tyr

Leu
275
Tryp Glu

val Leuy

AsSD Lys

His Glu

val
Tyr
Thr
245
Leu
Cys
ser
ASp
Ser

325
Ala

Ser
Ala
230
Ile
Pro
Lau
AsSnh
Ser
310
Arg

Leu

2479, 100PCOY9_SEQUENCE_LTSTING.TXT

val
215
Cys
Ser
Pro
val
Gly
295
AsSp
Trp

His

Leu Thr val

Ala val ser

Lys Ala Lys

250
Asp

ser Arg

265
Lys Gly Phe
280
Gln

Pro Glu

Gly Ser Phe

GIn Gin Gly
330

Asn

Ley
ASnh
235
Gly
Glu
Tyr
Ash
Phe

315
AsSn

Thr

Pro
355
Ser

Leu Ser

Glu
370
Asn

Thr

Glu
385
Asp

Ser

Leu Arg

Asp Gln Leu

Lys Gly Tyr
435
Glu Giu
450

His

Leu
Ala val
465
Leyu

Arg Arg

val Glu Gln
Ala
515

Thr

Tyr Lys

Met
530

Tyr

<210>
<211>
<212>
<213>

172
1614
DNA

<220>
<223>

340
Gly Asn

Tyr Ser

Cys Thr

Ser
Pro

His

Phe
360
Ser

Leu

Asn
375

Phe Pro

390

Ala
405
Asn

Asp

Asp
420
Leu Gly

val Met

Asn Ser

Phe
Leu
Cys
Pro

Leu

ser Arg

Leu Leu
Ala
440
Ala

Gln

Gin
455

Gly Glu

470

His
485
Lys

Cys

val
500
Met Ser

Met Lys

Arg
Asn
Glu

Ile

Phe Leu

Ala Phe

Phe Asp
520

Arg Asn
535

Artificial Sequence

protein with #75 Tlinker

<400> 172

atgcacgtgg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgaggg
ccatactacc
ccagaticig
gcacctgaag
ctcatgatct
cctgaggtca
ccgcgggagg
caggactggc
cccatcgaga
ctgcccccat

cccagectge
catctccagy
tgactgaagrt
ccatctgeac
ccatggacac
tgggcatagg
acctecgagec
ccgegogtge
cccggaccece
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatcte
cccgggatga

tgtggtactg
caaagccact
ctgtgcggea
gggcacctcc
gggactctac
caacggaacc
caaatctict
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgcg
caaagccaaa
gctgaccaag

His
345
Asn

Tyr

Gin Glu

Ser Pro Gly

Gly Asn Leu

395

val Lys Thr

410

Lys Glu Ser

425

Leu Ser Glu

Giu Asn Gln

Ash Leu Lys

475

Pro Cys Glu
490

Asn Lys
505

Ile

l.eu

pPhe 1le

Nucleotide sequence encoding a CTLA4::

gccageagece
gaggtccgygg
acctacatga
agtggaaatc
atctgcaagg
cagatttatg
gacaaaactc
ttcctettee
tgcgtgatyy
ggcgtggagg
cgtgtggtca
tgcgeggtct
gggcageecece
aaccaggtca

His
220
LYysS

Gln Asp
Ala Leu

GIn Pro Arg

Lets Thr Lys

270

Pro Ser Asp
285

Asn Tyr
300

Leu

Lys

Tyr Ser

val phe ser

Gln Ser
350

Ile

Lys

Glin
365
Gly

val

Gln
380
Pro

Thr

Asn Met

Phe Phe Gln
Glu
430

GlIn

Leu Leu

Ile
445
Pro

Met

AsD
460
Thr

Asp

Leu Arg

Asn Lys ser

GIn Glu Lys
510
Ile

Asn Tyr

525

I£10 fusion

gaggcatcge
tgacagtgcet
tggggaatga
aagtgaacct
tggagctcat
taattgatcec
acacatgccc
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtecteac
ccaacaaagce
gagaaccaca
gcctgaccty
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Trp Leu

Ala
240
Pro

Pro

Glu
255
Asn Gln

Ile Ala

Thr Thr

Leu
320
Ser

Lys

Cys
335
Lteuy ser

Pro Leu

GIn Ser

Leu Arg
400
Met Lys
415
Asp Phe

Phe Tyr

Ile Lys

Leu Arg
480
Lys Ala
495
Gly Ile

Glu Ala

cagctttgty
1Tcggcagget
gttgaccttc
cactatccaa
gtacccaccg
agaaccgtgce
accgtgceca
caaggacacc
ccacgaagac
caagacaaag
cgtcetgeac
ccteecagece
ggtgtacacc
cctggtcaaa

60

120
180
240
300
360
420
480
540
600
660
720
780
840



2479.100PCO9_SEQUENCE LISTING.TXT

ggcttctatc caagcgacat cgccgtggag tgggagagea atgggcagec ggagaacaac 900

tacaagacca cgectceocgt goiggactce gacggetcct tottcctcta cagcaagetc 960

accgtggaca agagcaggtg gcagcagggg aacgtettetr catgetccgt gatgeatgag 1020
gctctgcaca accactacac gcagaagagc ctctcectgt ctecgggtca gaggcacaac 1080
aattcttcce tgaatacagg aactcagatg gcaggtcatt ctcegaattc tagocccagge 1140
cagggcaccc agtctgagaa cagctgcacc cactteccag gcaacctgec taacatgett 1200
cgagatctcc gagatgoctt cagcagagtg aagacttict ttcaaatgaa ggatcagctg 1260
gacaacttgt tgttaaagga gtccttgctg gaggactitta agggttacct gggttgocaa 1320
gccttgictyg agatgatcca gttttaccty gaggaggtga tgocccaage tgagaaccaa 1380
gacccagaca tcaaggcgca tgtgaactcce ctgggggaga accigaagac cctcaggetg 1440
aggctacggc gctgtcatcg atttcettecc tgtgaaaaca agagcaaggc cgtggagcag 1500
gtgaagaatyg cctttaataa gctccaagag aaaggcatci acaaagccat gagtgagttt 1560
gacatcttca tcaactacat agaagcctac atgacaatga agatacgaaa ctaa 1614

<210> 173
<211> 537
<212> PRT
<213> Artificial sequence

<220> )
<223> A CTLA4::IL10 fusion protein with H75 1inker

<400> 173
Met His val Ala GIn Pro Ala val val Leu Ala Ser Ser Arg g;y Ile
1 b 10
ATa Ser phe val Cys Glu Tyr Ala Sgr Pro Gly Lys Ala Tgr Glu val
20 2 3
Arg val Tgr val Leu Arg Glin Aga Asp ser Gln val Igr GTu val Cys
3 4
Ala Ala Thr Tyr Met Met Gly Asn Glu Leu Thr gge Leu Asp Asp Ser
50 35
Ile Cys Thr Gly Thr Ser Ser Gly Asn Gln val Asn Leu Thr Ile GIn
65 70 75 80
Gly Leu Arg Ala Met Asp Thr Gly Leu g%r Ile Cys Lys val Ggu Leu
85 9
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Ite Gly Asn Gly Thr Gln Ile
100 105 110
Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125
Ser ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu ala
130 135 140
Ala Gly Ala Pro Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met Iie Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
165 170 175
ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 196
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
195 200 205
Thr Tyr Arg val val ser val Leu Thr val Leu His GIn Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Iie Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
245 250 255
Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
260 265 270
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Giu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
305 310 315 320
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
325 330 335
val met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
340 _ 345 350
Leu Ser Pro Gly Gln Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr
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2479 .100PCO9_SEQUENCE_LISTING.TXT
355 360 365
Gin Met Ala Gly His Ser Pro Asn Ser Ser Pro Gly Gln Gly Thr Gln
370 375 380
Ser Glu Asn Ser Cys Thr His Phe Pro Gly Asn Leu Pro Asn Met Leu
385 390 395 400
Arg Asp Leu Arg Asp Ala pPhe Ser Arg val Lys Thr Phe Phe Gln Met
405 : 410 415
Lys Asp GIn Leu Asp Asn Leu Leu Leu Lys Glu Ser Leu Leu Glu Asp
420 425 430
Phe Lys Gly Tyr Leu Gly Cys GIn Ala Leu Ser Glu Met Ile Gln Phe
435 440 445
Tyr Leu Glu Glu val Met Pro Gln Ala Glu Asn Gln Asp Pro Asp Ile
450 455 460
Lys Ala His val Asn Ser Leu Gly Glu Asn Leu Lys Thr Leu Arg Leu
465 470 475 480
Arg leu Arg Arg Cys His Arg Phe Leu Pro Cys Glu Asn Lys Ser Lys
485 490 495
Ala val Glu Gln val Lys Asn Ala Phe Asn Lys Leu GIn Glu Lys Gly
500 505 510
Ile Tyr Lys Ala Met Ser Glu Phe Asp Ile Phe Ile Asn Tyr Ile Glu
515 520 525
Ala Tyr Mmet Thr Met Lys Ile Arg Asn
530 535

<210> 174
<211> 1602
<212> DNA
<213> Artificial Segquence

<220>
<223> Nucleotide sequence encoding a CTLA4::IL10 fusion
protein with H77 linker

<400> 174

atgcacgtgg cccagcctge tgtggtactyg gccagcagec gaggcatcge cagetttgtg 60
tgtgagtatg catctccagg caaagccact gaggtccggg tgacagtget tcggeagget 120
gacagccagg tgactgaagt ctgtgcggca acctacatga tggggaatga gtrgacctte 180
Ctagatgatt ccatctgcac gggcacctcc agtggaaatc aagtgaacct cactatccaa 240
ggactgadggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300
ccatactacc tgggcatagg caacggaacc cagatttatg taattgatce agaaccgtgc 360
ccagattctg acctcgagec caaatcttct gacaaaactc acacatgccce accgtgocca 420
gcacctgaag ccgegggtge accgtcagtc ttcctcticc ccccaaaacc caaggacacc 480
ctcatgatct cccggacccee tgaggtcaca tgcgtggtgy tggacgtgag ccacgaagac 540
cctgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatgc caagacaaag 600
CCQCgggagyg agcagtacaa cagcacgtac cgtgtggtca gcgtectcac cgtcctgeac 660
caggactggc tgaatggcaa ggcgtacgeg tgcgoggtct ccaacaaage cctcccagec 720
cccatcgaga aaaccatClic caaagccaaa gggcagecoce gagaaccaca ggtgtacace 780
ctgceececat cccgggatga getgaccaag aaccaggtca goctgacctg cctggtcaaa 840
ggcttctatc caagcgacat cgocgtggag tgggagagca atgggcagoc ggagaacaac 900
tacaagacca cgcctccegt gotggactec gacggetect tcttcoctcta cageaagete 960
accgtggaca agagcaggtg gcagcagggg aacgtcttct catgctccgt gatgcatgag 1020
gctctgcaca accactacac gcagaagagc ctctecctgt ctecgggtaa ctecattattce 1080
aaccaagaag ttcaaattcc cttgaccgaa ccgaattcta gcccaggeca gggeacccag 1140
tctgagaaca gctgeaccca cttcccagge aacctgecta acatgcettcg agatctccga 1200
gatgccttea gcagagtgaa gactitcttt caaatgaagg atcagctgga caacttgttg 1260
ttaaaggagt ccttgctgga ggactttaag ggttacctgg gttgccaage cttgtctgag 1320
atgatccagt tttacctgga ggaggtgatg ccccaagctg agaaccaaga cccagacatc 1380
aaggcgcatg tgaactccct gggggagaac ctgaagaccc tcaggetgag goetacggcge 1440
tgtcatcgat ttcttcccty tgaaaacaag agcaaggccg tggagcaggt gaagaatgec 1500
Tttaataagc tccaagagaa aggcatctac aaagccatga gtgagtttga catcttcate 1560
aactacatag aagcctacat gacaatgaag atacgaaact aa 1602

<210> 175
<211> 533
<212> PRT
<213> Artificial Sequence
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<220>
<223> A CTLA4::IL1D

<400> 175
His val Ala Glin
5

Met
1

Ala
Arg
Ala
Ile
65

Gly
Met
Tyr
ser
Ala
145
Leu
Ser
Glu
Thr
AsSnh
225
Pro
GIn
val
val
Pro
305
Thr
val
Leu
Thr
Cys
385
Asp
Asp
l.eu
val
Asn
465
Cys

val

ser
val
Ala
50

Cys
Leu
Tyr
val
ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
Glu
370
Thr
Ala
Asn
Gly
Met
450
Ser
His

Lys

Phe
Thr
35

Thr
Thr
Arg
Pro
Ile
115
Asp
Ala
Ile
Glu
His
195
Arg
Lys
Glu
Tyr
Leu
275
Trp
vai
AsSp
His
Pro
355
Pro
His
Phe
Ley
Cys
435
Pro
Leu

Arg

Asn

val
20

val
TYyr
Gly
Ala
Pro
100
ASp
Lys
Pro
Ser
Asp
180
ASnh
val
Ala
iys
Thr
260
Thr
Glu
Leu
Lys
Glu
340
Gly
Asn
Phe
ser
Ley
420
Gln
Gln
Gly
rhe

Ala
500

Cys
Leu
Met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Ley
Cys
Ser
AsSD
sSer
325
Ala
ASh
Ser
Pro
Arg
405
Leu
Ala
Ala
Glu
Leu

485
rPhe

2479.100PC09. . SEQUENCE_LISTING.TXT

fusion protein with H77 Tinker

Pro
Glu
Arg
Met
Sar
70

Asp
Tyr
Giu
His
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Asn
Ser
310
Arg
Leau
Ser
ser
Gly
390
val
Lys
Leu
Glu
Asn
470
Pro

Asn

Ala
Tyr
GlIn
Gly
55

ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
Ley
Pro
375
Asn
Lys
Glu
Ser
Asn
455
Ley
Cys

Lys

va'l
Ala
Ala
40

Asn
Gly
Gly
Lay
Cys
120
Cys
L.eu
Glu
Lys
Lys
200
Leu
Ala
Lys
Ser
LyS
280
Gin
Gly
Glin
Asn
Phe
360
Gly
l.eu
Thr
Ser
Glu
440
Gin
Lys
Giu

Leu

val
ser
25

Asp
Glu
ASn
Leu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gln
His
345
Asn
GIn
Pro
rhe
Leu
425
Met
AsSp
Thr
Asn

Gln
505

Leu
10

Pro
Ser
Leu
Gin
Tyr
90

Ile
ASp
Pro
Pro
Thr
170
Ash
Arg
val
Ser
Lys
250
ASp
Phe
Glu
Phe
Gly
330
Tyr
Gln
Gly
Asn
Phe
410
Leu
Ile
Pro
Leu
Lys

490
Glu

Ala
Gly
GIn
Thr
val
75

Ite
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
Asn
235
Gly
Giu
TYF
AsSnh
Phe
315
Asn
Thr
Glu
Thr
Met
395
Glin
Glu
Gln
ASD
Ar

475
Ser

Lys

Ser
Lys
val
phe
60

Asn
Cys
ASn
Asp
Pro
140
LYS
val
Tyr
Glu
His
220
Lys
Gln
ey
Pro
Asn
300
Leu
va'l
Gln
val
Gln
380
lL.eu
Met
ASD
Phe

Tle
460

g Leu

Lys
Gly
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Ser
Ala
Thr
45

L.eu
Leu
Lys
Gly
Leu
125
Ala
Pro
val
val
GIn
205
GlIn
Ala
Pro
Thr
Ser
285
Tyr

Tyr

‘Phe

Lys
Gin
365
ser
Arg
Lys
Phe
Tyr
445
Lys
Arg
Ala

ile

Arg
Thr
30

Glu
Asp
Thr
val
Thr
110
Glu
Pro
Lys
val
Asp
190
Tyr
ASp
Leu
Arg
LYS
270
Asp
Lys
Ser
ser
Ser
350
Ile
Glu
Asp
Asp
Lys
430
Leu
Ala
Leu
val

TYP
510

Gly
Glu
vat
Asp
Ile
Glu
95

Gln
Pro
Glu
Asp
ASD
175
Gly
Asn
Trp
Pro
Glu
255
Asnh
Ile
Thr
LYS
Cys
335
Leu
Pro
Asn
Leu
Glin
415
Gly
Glu
His
Arg
Glu

495
LYS

Ile
val
Cys
Ser
Glin
80

Ley
Ile
Lys
Ala
Thr
160
val
val
Ser
Leu
Ala
240
Pro
Gin
Ala
Thr
l.eu
320
Ser
ser
Let
Ser
Arg
400
Leu
Tyr
Glu
val
Arg
480
Gin

Ala



515
Met Lys Ile
530

<210>
<211>
<212>
<213>

<220>
<223>

176
1593
DNA

Arg Asn

2479.100PCO9_SEQUENCE_LISTING.TXT
Met Ser Glu Phe Asp Ile Phe Ile Asn Tyr Ile Glu Ala Tyr Met Thr

520

Artificial Sequence

protein with H78 linker

<400> 176
atgcacgtygyg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgaggg
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
€cgegggagg
caggactggc
cccatcgaga
ctgeccecat
ggcrtctate
tacaagacca
accgtggaca
gctctgcaca
aaccaagaag
agetgeaccec
agcagagtga
tcettgetgg
trttacctgy
gtgaactccc
titcttcecct
ctccaagaga
gaagcctaca

<210> 177
<211> 530
<212> PRT
<213>

<220>
<223>

<400> 177
Met His val
1

Ala Ser phe
Thr
35

Thr

Arg val
Ala
50
Cys

Ala

Ile Thr

65

Gly Leu Arg

Met Tyr Pro

Tyr val Ile

A CTLA4::TL10

cccagectyge
catctccagy
tgactgaagt
ccatctgceac
ccatggacac
tgggcatagg
acctcgagcc
¢cgcgggtge
gceggacccc
agttcaactyg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggatga
caagcgacat
cgcecteccgt
agagcaggtg
accactacac
ttcaaattcc
acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
tgacaatgaa

Gln
5
Cys

Ala Pr

val
20
val

Gl

Leu Ar

Tyr Met Me

Gly Thr se
70

Ala Met As
85

Pro Pro

100

Asp

Ty

Pro G1

tgtggtactg
caaagccact
ctgtgcgoca
gggcacctec
gggactctac
caacggaacc
Caaatctict
accgtcagte
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgeg
caaagccaaa
gctgaccaag
cgccgtggag
gctggactcec
gcagcagggg
gcagaagagc
cccgaattet
caacctgect
tcaaatgaag
gggttaccty
gccccaaget
¢ctgaagacc
gagcaaggcec
caaagccatg
gatacgaaac

Artiticial Sequence

fusion protein with

o Ala val

u Tyr Ala
Ala
40
Asn

g Gln

t Gly
55
r ser Gly

p Thr Gly

r Tyr Leu

u Pro Cys

Nucleotide sequence encoding a CTLA4::

gccagcagec
gaggtccggg
acctacatga
agtggaaatc
atctgcaagy
cagatttatg
gacaaaactc
ttectettee
tgcgtggtag
ggcgtggagg
cgtgtggtca
tgcgeggtcet
gggcagccecc
aaccaggtca
tgggagagca
gacggctcct
aacgtcttct
ctctecctyt
agcccaggcce
aacatgctte
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctga
gtggagcagyg
agtgagttty
taa

H78

val Leu Ala
10

ser Pro

25

Asp

Gly

Ser Gln

Glu Leu Thr

Gin val
75
Ile

Asn
Leu Tyr
90
Gly Ile
105
Pro

Gly

Asp Ser

Page 63

525

ILIO fusion

gaggcatcgc
tgacagtgct
tggggaatga
aagtgaacct
tggagctcat
taattgatcc
acacatgecec
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtectcac
ccaacaaage
gagaaccaca
gcctgacctg
atgggeagcc
Tcttectcta
catgcteegrt
ctcecgggtaa
agggcacccea
gagatcteceg
acaacttgtt
ccrtgrctga
acccagacat
ggctacggceg
tgaagaatgc
acatctteat

Tinker

Ser Ser arg

Lys Ala Thr

Thr Glu
45
Ley

val

Phe
60
Asn

Asp

Leu Thr

Cys Lys val
Thr
110

Glu

Asn Gly

Asp Leu

Gly
15

Glu
val
AsSD
Ile
Glu
Gin

Pro

cagctttgto
Tcggcagget
gttgaccttc
cactatccaa
gtacccaccy
agaaccgrge
accgtaccca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
ccteccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
ctcattattc
gtctgagaac
agatgecttc
gttaaaggag
gatgatccag
caaggcgeat
Cctgtcatcga
ctttaataag
caactacata

Ile
val
Cys
ser
Gin
80

Leuy
Ile

Lys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1593



2479.100PC09_SEQUENCE_LISTING.TXT
115 120 125
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
130 135 140
Ala Gly Ala Pro ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met I'le Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
165 170 175
Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn ser
195 200 205
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Tle Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
245 250 255
Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu iLeu Thr Lys Asn GIn
260 265 270
val ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
305 310 315 320
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
325 330 335
val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
340 345 350
Leu Ser Pro Gly Asn Ser Leu Phe Asn GIn Glu val GIn Ile Pro Pro
355 360 365
Asn Ser Ser Pro Gly GIn Gly Thr GlIn Ser Glu Asn Ser Cys Thr His
370 375 380
Phe Pro Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe
385 390 395 400
Ser Arg val Lys Thr Phe Phe GIn Met Lys Asp GIn Leu Asp Ash Leu
405 410 415
Leu Leu Lys Glu Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu Gly Cys
420 425 430
Gln Ala Leu Ser Glu Met Ile GlIn Phe Tyr Leu Glu Glu val Met Pro
435 440 445
Gln Ala Glu Asn GIn Asp Pro Asp Ile Lys Ala His val Asn Ser Leu
450 455 460
Gly Glu Asn Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg
465 470 475 480
Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala val Glu Gln val Lys Asn
485 490 495
Ala Phe Asn Lys Leu GIn Glu Lys Gly Ile Tyr Lys Ala Met Ser Glu
500 505 510
Phe Asp Ile Phe Ile Asn Tyr Ile Glu Ala Tyr Met Thr Met Lys Ile
515 520 525
Arg Asn
530

Ser His Glu

<210> 178
<211> 1584
<212> DNA
<213> Artificial seauence

<220>
<223> Nucleotide sequence encoding a CTLA4::1L10 fusion
protein with H79 Tlinker

<400> 178

atgcacgtgg cccagcctge tgtggtactyg gccageagec gaggeatcge cagetttgrtg 60

tgtgagtatg catctccagg caaagccact gaggtccggy tgacagtgct tcggcagget 120

gacagccagg tgactgaagt ctgtgoggea acctacatga tggggaatga gttgacctte 180
- Page 64



ctagatgatt
ggactgaggg
ccatactacc
ccagattctyg
gcacctgaag
ctcatgatct
cctgaggtca
ccgcggyagg
caggactggce
cccatcgaga
ctgcccecat
ggcttctatc
tacaagacca
accgtggaca
gctcetgeaca
aaccaagaag
cacttcecag
aagactttct
gaggactttia
gaggaggtga
ctgggggaga
tgtgaaaaca
aaaggcatct
atgacaatga

<210> 179
<211> 527
<212> PRT
<213>

<220>
<223>

<400>

Met
1

Ala

179
His val

Ser pPhe
Thr
35

Thr

Arg val

Ala
50
Cys

Ala

Ite
65
Gly

Thr

Leu Arg

Met Tyr Pro
Ile
115

Asp

Tyr val

Ser ser
130
Ala Gly
145

Leu

Ala

Met Ile

Ser His Glu
His
195
Arg

Glu val

Thr Tyr
210
Asn Gly
225

Pro

Lys

ITe Glu

GIn val Tyr

ccatctgeac
ccatggacac
tgggcatagy
acctegagec
ccgegggtgc
ccecggaccecc
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
ccecgggatga
caagcgacat
cgeccteecegt
agagcaggtg
accactacac
ttecgaattc
gcaacctgec
ttcaaatgaa
agggrtracct
tgceccaage
acctgaagac
agagcaaggc
acaaagccat
agatacgaaa

Gln
5
Cys

Ala

val
20
val Leu

Tyr Met

Gly Thr

Ala Met
85
Pro Pro
100
ASp Pro

Lys Thr

Pro ser

Pro
Glu
Arg
Met
ser
70

Asp
Tyr
Glu
His

val

2479, 100PCOY_SEQUENCE_LISTING.TXT

gggcacctce
gggactctac
caacggaacc
caaatctrct
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgeg
caaagccaaa
gctgaccaag
cgcegiggag
gcrggactcc
gcagcagggg
gcagaagagc
tagcccaggc
taacatgctt
ggatcagctyg
gggttgccaa
tgagaaccaa
cctcaggetg
cgtggagcag
gagtgagttt
ctaa

Artificial Sequence

A CTLA4::IL10 fusion protein with

Ala val

Tyr Ala
Ala
40
Asn

Gln

Gly
55
Ser Gly

Thr Gly

Tyr Leu

Pro Cys
120
Thr Cys
135

Phe Leu

150

Ser Ar
165
ASp Pro
180
Asn Ala

val val

Ala Tyr
Thr
245
Leu

Lys

Thr
260

g Thr
Glu
Lys
Ser
Ala
230
Ile

Pro

Pro Gliu

val Lys

Thr Lys
200
val Leuy
215
Cys Ala

ser Lys

Pro Ser

agtggaaatc
atctgcaagg
cagatttatg
gacaaaactc
ttectettee
tgcgtggtag
ggcgtggagg
cgrgtggtca
tgcgeggtct
gggcagececc
aaccaggtca
tgggagagca
gacggctect
aacgrcttct
ctecteectgt
cagggcaccc
cgagatctcc
gacaacttgt
geettgtetg
gacccagaca
aggctacggc
gtgaagaatg
gacatcttca

H79

val Leu Ala

10
ser Pro Gly
25
Asp

ser GIn

Glu Leu Thr
val
75

Ile

Asn Gln

Leu Tyr
90
Gly Ile
105

Pro

Ggly

Asp Ser

Pro Pro Cys

Phe Pro Pro
155
Thr Cys
170

Asn

val

Phe
185
Pro

Trp

Arg Glu

Thr val Leu

val ser Asn

235

Ala Lys Gly

250
ASp

Arg Glu

265

aagtgaacct
tggagctcat
taattgatcc
acacatgccce
ccccaaaace
tggacgtgag
tgcataatgc
gcgtccteac
ccaacaaage
gagaaccaca
gcctgaccty
atgggcagece
tcttectcta
catgcteegt
ctceggotaa
agtctgagaa
gagatgcctrt
tgttaaagga
agatgatcca
tcaaggcgca
gctgtcateg
cctttaataa
tcaactacat

Tinker

Ser ser Arg
Thr
30

Glu

Lys Ala
Thr
45

Leu

val

Phe
60
Asn

ASp

Leu Thr

Cys Lys val
Thr
110

Glu

Asn Gly
Leu
125
Ala

ASp

Pro
140
Lys

Pro

Pro Lys

val val val

Tyr val Asp
190
Gin Tyr
205

Gin

Glu
His
220
Lys

Asp

Ala Leu

Gin Pro Arg

Leu Thr Lys

270

Page 65

cactatccaa
gtacccaccg
agaaccgtgce
accgtgecca
caaggacacc
ccacgaagac
caagacaaag
cgtcectgeac
cctececagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
ctcattatte
cagctgcacc
cagcagagtg
gtccttgetg
gttitacctg
tgtgaactcc
atttcttecc
gctccaagag
agaagcctac

Gly Ile

Glu val

val Cys

Asp Ser

Glin
30
Leu

Tle

Glu
95
Gin Ile

Pro Lys

Gilu Ala

Thr
160
val

AsSp

Asp
175
Gly val

Asn ser

Trp Leu

Ala
240
Pro

Pro

Glu
255

Asn Gln

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1330
1440
1500
1560
1584



2479.100PC09_SEQUENCE_LISTING.TXT

val Leu Thr val Phe

275
Trp

Ser Leu Gly Tyr

Pro

Cys Lys
280
Glu Gln
290

Pro

val Glu Ser Asn Gly Glu

295
ASp

Asn

Pro val Phe
305

Thr

Leu Phe
315

Asn

Ser ser
310

Arg

Asp Gly

val Ser Gin GlIn

325
Ala

AsSp Lys Trp Gly

330
His Tyr Thr
345
Asn

Glu His
340
Gly

val Met His Leuy Asn

Phe Gin Glu
360

Glu

Pro
355
Gin

Leu Ser Asnh Ser Leu

Gly Thr GIn
370

teu

Pro Gly Ser Ash Ser

375
Arg

Cys

Asn

385
Lys

Pro Asn Met Leu

390
Met

ASp Leu Arg Asp

395
Gin GIn Asp
405

Glu

Thr Phe Phe Leu

410
Tyr

LYS Asp

Glu Ser Leu Leu Phe

420
ITe

Gly
425
Glu

Asp Lys Leu

Giu Met Gin pPhe GTu val

435
Asp

ser Leu
440

Ala

Tyr

GlIn His val
450

Lys

Asn Pro Asp Iie Lys

455
Arg

Asn

Leu Thr Leu
465

Cys

Leu
470
Lys

Arg Leu Arg Arg Cys

475
Glu Gin val
490

Ala

Asn Ser Glu
485

Lys

Lys Ala val

Glu Ile
500
Tyr

Lys Leu Gln Gly Tyr L&s Met
505
Phe Ile Asn ITe Glu Ala Met Thr

Tyr
515

520

Met

<210>
<211>
<212>
<213>

<220>
<223>

180
1629
DNA
Artificial Seguence

Nucteotide sequence encoding a CTLA4:
fusion protein

<400> 180
atgcacgtgg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgaggg
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
‘ccgcgggagg
caggactggc
cccatcgaga
ctgceeceat
ggcttctatce
tacaagacca
accgtggaca
gctctgcaca
aaccaagaag
ggcacccagt
gatctccgag
aacttgttgt
ttgtctygaga
ccagacatca

cceagectge
catctecagg
tgactgaagt
ccatctygeac
ccatggacac
tgggcatagg
acctcgagec
ccgegggtge
ceeggaccec
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggatga
caagcgacat
cgccteeegt
agagcaggtg
accactracac
ttcaaattcce
ctgagaacag
atgccttcag
taaaggagtc
tgatccagtrt
aggcgcatgt

tgtggracty
caaageccact
ctgtgcggea
gggcacctec
gggactctac
caacggaacc
caaatcttcet
accgtcagrc
Tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgeg
caaagccaaa
gctgaccaag
cgccgrggag
gctggactcc
gcagcagagg
gcagaagagc
cttgaccgaa
ctgcacccac
cagagtgaag
ctigctggag
ttacctggag
gaactccctg

gccageagec
gaggtccgag
acctacatga
agtggaaatc
atctgcaagg
cagatttatyg
gacaaaactc
ttecctettcc
Ltgcgtggtygg
ggcgtrggagg
cgtgtggtca
tgcgeggtct
gggcagccce
aaccaggtca
tgggagagca
gacggctcecet
aacgtcrtet
ctctecetgt
agttacagcc
ttececaggea
actttctttc
gactttaagg
gaggtgatgc
ggggagaacc

ser
285
Tyr

Pro ASp

Asn
300
Leu

Lys

Tyr Ser

val phe ser

GIn Ser
350

Asn

Lys
val Pro
365
Thr His pPhe
380
Ala

rPhe ser

Asn iLeu Leu
Gin
430

Gln

Gly Cys

Met Pro
445
ser Leu
460

His

Gly

Arg Phe

Lys Asn Ala
Phe
510

APQ

Ser Glu

Ile
525

LYS

'monoIi 10

gaggcatcgo
tgacagtgct
tggggaatga
aagtgaacct
tggagcteat
taattgatcc
acacatgeccc
ccccaaaacc
tggacgtgag
tgcataatgce
gcegtectcac
ccaacaaagce
gagaaccaca
gcctgacctg
atgggcagcec
tettecteta
catgctecgt
ctccgggtaa
cgaatrtctag
acctgectaa
aaatgaagga
gttacctggg
cccaagctga
tgaagaccct

Page 66

I'le Ala

Thr Thr

Leu
320
Ser

LYS

Cys
335
Leu Ser

Ser Ser

Pro Gly
val
400
Lys

Arg

L.au
415
Ala Leu

Ala Glu

Glu Asn

Leu Pro
480
Phe Asn
495
Asp Ile

Asn

cagctttgtg
tcggeaggcet
gttgaccttc
cactatccaa
gtacccaccg
agaaccgtgce
accgtgceeca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
cecteccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagcerc
gatgcatgag
ctcattatic
cceaggecag
catgcttcga
tcagctggac
ttgccaagec
gaaccaagac

caggctgagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



2479.100PCO9_SEQUENCE_LISTING.TXT
ctacggcget gtcatcgatt tottccctgt gaaaacggtg gtggatccgg cggtraagage 1500
aaggccgtgy agcaggtgaa gaatgccttt aataagcicc aagagaaagg catctacaaa 1560
gccatgagty agtttgacat cticatcaac tacatagaag cctacatgac aatgaagata 1620
cgaaactaa 1629

<210> 181
<211> 542
<212> PRT
<213> Artificial Sequence

<22(>
<223> A CTLA4: imonoIL10 fusion protein

<400> 181
Mit His val Ala ng Pro Ala val val Leu Ala Sser Ser Arg ggy Ile
10
Ala ser phe gg] Cys Glu Tyr Ala Ser Pro Gly Lys Ala ggr Glu val
25
Arg val ghr val Leu Arg GIn Ala Asp Ser GlIn val Thr Glu val Cys
5 40 45
Ala Ala Thr Tyr Met Met ggy Asn Glu Leu Thr gge Leu Asp Asp Ser
50
Ile Cys Thr Gly Thr Ser Ser Gly Asn Glin val Asn Leu Thr Ile Gln
65 70 75 80
Gly Leu Arg Ala ggt Asp Thr Gly Leu Tgr Ile Cys Lys val GEU Ley
9 9
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly XIle Gly Asn Gly Thr GIn Ile
100 105 110
Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 123
ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala pro Glu Ala
130 135 140
Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met ITe Ser Arg Thr Pro Glu val Thr cys val val val Asp val
165 170 175
ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
195 200 205
Thr Tyr Arg val val Ser val reu Thr val Leu His Gin Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
245 250 255
Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Gliu Leu Thr Lys Asn Gln
260 265 270
val Ser Leu Thr Cys teu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe pPhe Leu Tyr Ser Lys Leu
305 310 315 320
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
325 330 335
val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
340 345 - 350
Leu Ser Pro Gly Asn Ser Leu Phe Asn Gln Glu val GIn Ile Pro Leu
355 360 365
Thr Glu Ser Tyr Ser Pro Asn Ser.Ser Pro Gly Gln Gly Thr GlIn Ser
. 370 375 380
Glu Asn Ser Cys Thr His Phe Pro Gly Asn Leu Pro Asn Met Leu Arg
385 390 395 400
Asp Leu Arg Asp Ala Phe Ser Arg val Lys Thr Phe Phe Gln Met Lys
405 410 415
Asp Asn Leu Leu Leu Lys Glu Ser Leu Leu Glu Asp Phe
420 425 430
Page 67
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Lys
Leu
Ala
465
Leu
Gly
l.eu

Ile

<210>
<211>
<212>
<213>

Gly
Glu
450
His
Arg
Gly
GIn

Asn
530

<220>

<223>

<400

Tyr
435
Glu
val
Arg
LysS
Glu

515
Tyr

182
2013
DNA
Artificial Seguence

Leu
val
Asn
Cys
Ser
500
LyS

Ile

protein

182

agccceaggec
aacatgctte
gatcagctygg
ggttgccaag
gagaaccaag
ctcaggctga
gtggagcagg
agrgagtttg
ctecgagecca
gcgggtgeac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatcteea
cgggatgagc
agcgacatcg
cctceegtyge
agcaggtggc
cactacacgc
caaattcect
cctgagetyg
ttcactgact
ggaaatattyg
acattgactyg
gaagactctg
tactatgtta
ggctctggtg
atgacccagt
aagtccagtc
cagaaaccag
gtcectgatce
gtgcaagctg
ggtggaggca

<210>
<211>
<21Z2>
<213>

<220>

<223>

183
670
PRT
Artificial sequence

Gly
Met
ser
His
485
Lys
Gly

Glu

agggcaccca
gagatctccg
acaacttgtt
cctigtctga
acccagacat
ggctacggcg
Tgaagaatgc
acatcticat
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacag
gcacgtaccg
cgtacgcgtg
aageccaaagg
tgaccaagaa
ccgtggagtyg
tggactcega
agcaggggaa
agaagagect
tgaccgaaag
agaagectgg
acaacatgaa
atcctrtacta
tagacaaarc
cagtctattt
tggacttctg
gcggtggetc
cteceatcate
aaagtotttt
ggcagtctcc
gcttcacagg
aagacctggc
ccaacctgga

Cys
Pro
Ley
470
Arg
Ala
Ile

Ala

Gln Ala Leu Ser Glu
440
Gln Ala Glu Asn Gin
455
Gly Glu Asn Leu Lys
475
Phe Leu Pro Cys Glu
490
val Glu G1n val Lys
505
Tyr Lys Ala Met Ser
520
Tyr Met Thr Met Lys
535

gtctgagaac agctgcaccc
agatgcctic agcagagtga
gttaaaggag tccttgctag
gatgatccag ttttacctgg
caaggcgcat gtgaactccc
ctgtcatcga tttcttcoct
ctttaataag ctccaagaga
caactacata gaagcctaca
Caaaactcac acatgcccac
cctetteecc ccaaaaccca
cgtgatggtyg gacgtgagcc
cgtggaggtyg cataatgcca
tgtggtcagc gtcctcaccy
cgcggtctoce aacaaagicc
gcagcccoccga gaaccacagy
ccaggtcagc ctgacctgec
ggagagcaat gggcagoecgg
cggcecctte ttcctctaca
cgtcttctca tgctccgtga
ctcecctgtct ccgggtaact
ttacagcccg aattctgagy
cgcttcagtg aagatatcct
ctygggtgaag cagagcaatg
tggtggtact agttacaatc
ctccagcaca gectacatge
ctgtgcaaga tgggactata
gggtcaagga acctcagtca
tgacggaggi ggatccggtg
tctggectgeg tctgcaggad
atacagttca aatcagaaga
taaactgctg atctactgyg
cagtggatct gggacacatt
agtttattac tgtcatcaat
aatcaaacgg taa

IL10::FUNL fusion protein

Met
Asp
460
Thr
ASH
Asn
Glu

Ile
540

acttcccagy
agactttctt
aggactitaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggceatcta
ttacaatgaa
cgtgcccagce
aggacaccct
acgaagaccc
agacaaagcec
teoctgeacca
tcceageecc
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggce
cattattcaa
tccaactgea
gcaaggcettc
gaaagagecct
agaagttcaa
agctcaacag
ggtacgacga
ccgtetecte
gcggcggatc
aaaaggtcac
actactiggc
catccactag
ttactctgac
acctctactc
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Ile GIn Phe
445
Pro Asp Ile

Leu Arg Leu

Gly Gly Gly
495
Ala Phe Asn
510
Phe Asp Ile
525
Arg Asn

Nucleotide sequence encoding TL10::FUN1 fusion

Tyr
Lys
Arg
480
Ser
Lys
Phe

caacctgect
tcaaatgaay
gggttaccty
gcceccaaget
cctgaagacc
gagcaaggcec
caaagccatg
gatacgaaac
acctgaagec
catgatctcc
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gcceecatee
cttctatcca
caagaccacg
cgtggacaag
tctgcacaac
ccaagaagtt
gcagtctgga
tggttactca
tgagtggatt
gggcaaggcc
cctgacatct
cgggagggct
agggggtgga
tgagctecag
tatgagctgt
ctggtaccag
ggaatctggt
cgtcagcagt
gtggacgttc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
10680
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2013



" <400> 183
Ser Pro Gly Gin
1

Gly
val
Lys
Leu
65

Glu
Asn
Pro
Asn
Ile
145
Leu
Ala
Pro
val
val
225
Gln
Glin
Ala
Pro
Thr
305
ser
Tyr
Tyr
Phe
Lys
385
Gln
Gin
Ser
val
Pro
465
Thr
Ser

TYr

Ash
LYS
Glu
50

Ser
Asn
lLeu

Cys

Lys

130
Phe

Glu
Pro
Lys
val
210
Asp
Tyr
Asp
Ley
Arg
290
L.ys
Asp
Lys
Ser
Ser
370
Ser
Ile
Gin
Cys
Lys
450
TYr
Leu
Leu

Arg

[.eu
Thr
35

Ser
Glu
Glin
Lys
Glu
115
leu
Ile
Pro
Glu
AsSp
195
AsSD
Gly
Asn
Trp
Pro
275
Glu
Asn
Ite
Thr
Lys
355
Cys
Leu
Pro
ser
Lys
435
Gln
TYr
Thr
Thr

Tyr
515

Pro
20
Phe
Leu
Met
ASp
Thr
100
Asn
Gin
Asn
LYS
Ala
180
Thr
val
val
Ser
Leu
260
Ala
Pro
Gin
Ala
Thr
340
Leu
ser
Ser
Lau
Gly
420
Ala
Ser
Gly
val
Ser

500
Asp

Gly
Ash
rhe
Leu
ITe
Bro
85

Leu
Lys
alu
Tyr
Ser
165
Ala
Leu
Ser
Glu
Thr
245
Asn
Pro
Gin
val
val
325
Pro
Thr
val
Leu
Thr
405
Pro
ser
Asn
Gly
ASD
4835
Glu

ASp

Thr
Met
GIn
Glu
GlIn
70

Asp
Arg
Ser
Lys
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
ser
310
Glu
Pro
val
Met
Ser
390
Glu
Glu
Gly
Gly
Thr
470
Lys
Asp

Gly

2479, 100PCO9_SEQUENCE_LISTING,TXT

Gln
Ley
Met
Asp
55

Phe
Ile
Leu
Lys
Gly
135
Glu
ASD
Ala
Ite
Glu
215
His
Arg
Lys
Glu
Tyr
295
Leu
Trp
val
Asp
His
375
Pro
Ser
Leu
Tyr
Lys
455
Ser
ser
ser

Arg

Sar Giu Asn

Arg
LyS
40

Phe
Tyr
Lys
Arg
Ala
120
Ile
Ala
Lys
Pro
Ser
200
Asp
Asn
val
Ala
Lys
280
Thr
Thr
Glu
Leu
Lys
360
Glu
Gly
TYr
Glu
Ser
440
ser
Tyr
Ser
Ala

Ala
520

Asp
25

ASD
LYS
Leu
Ala
Lau
105
va'l
Tyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
TYFP
265
Thr
Leu
Cys
ser
Asp
345
Ser
Ala
Asn
Ser
LYS
425
Phe
Leu
ASh
Ser
val

505
Tyr

10
Leu

Glin
Gly
Glu
His
90

Arg
Glu
Lys
Ile
His
170
val
Thr
Glu
Lys
Ser
250
Ala
Tle
Pro
ley
Asn
330
Ser
Arg
Leu
Ser
Pro
410
Pro
Thr
Glu
Gln
Thr
490
Tyr

Tyr

Ser Cys Thr His

Arg
l.eu
Tyr
Glu
75

va'l
Arg
Glin
Ala
Thr
155
Thr
rPhe
Pro
val
Thr
235
val
Cys
ser
Pro
val
315
Gly
Asp
Trp
His
Ley
395
Asn
Gly
Asp
Trp
Lys
475
Ala
Phe

val

AsSp
Asp
Leu
60

val
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
Lys
220
Lys
Leu
Ala
Lys
Ser
300
Lys
GIn
Gly
Glin
AsSh
380
Phe
Ser
Ala
Tyr
Ile
460
Phe
Tyr
Cys

MeT

Page 69

Ala
Asn
45

Gly
Met
ser
His
Lys
125
ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
Gin
365
His
Ash
Glu
Ser
Asn
445
Gly
Lys
Met
Ala

ASp
525

Phe
30

Leu
Cys
Pro
Leu
Arg
110
Asn
Glu
Ile
Pro
Pro
190
Thr
Asn
Arg
val
Ser
270
LYs
ASD
Phe
Gly
Phe
350
Gly
Tyr
Glin
val
val
430
Met
Asnh
Gly
Gln
Arg

510
phe

rhe
.15
Ser
Leu
Gln
Gin
Gly
95
Phe
Ala
Phe
Arg
cys
175
Pro
Cys
Trp
Glu
Leu
255
Asn
Gly
Giu
TYr
Ash
335
Phe
Asn
Thr
Glu
Glin
415
Lys
Asn
Ile
Lys
Leu
495
Trp

Trp

Pro
Arg
Leu
Ala
Ata
Glu
L.eu
Phe
Asp
Asnh
160
Pro
Lys
val
Tyr
Ghu
240
His
LYS
GTn
Ley
Pro
320
Asn
Leu
val
Gin
va'l
400
Leu
Ile
Trp
ASp
Ala
480
Asn
Asp

Gly



GIn Gly Thr
530

Gly Gly

545

Met

Ser

Thr Gin

Thr Met Ser

Lys Asn Tyr
595

Leu Leu Ile
610

Phe Thr

625

val

Gly

Gln Ala

Ser Trp Thr

<210>
<Z211>
<212>
<213>

<220>
<223>

184
1983
DNA

prote

<400> 184
agcccaggec
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctga
gtggagcagg
agrgagtttg
ctcgagecca
gcgggtgeac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagyg
accatctcca
cgggatgagc
agcgacatcg
ccteecgtge
agcaggtggc
cactacacgc
caaattccet
cctgagetgg
ttcactgatt
ggagttatta
acaatgactg
gaggattctyg
ggaacctcag
ggtggatccg
gtgtcagcag
agaacccgag
ctgatctact
tctgggacag
tactgcacgc
Taa

<Z210> 185
<211> 660
<212> PRT

Ser val

Gly Gly

Thr
Gly

2479.100PCOS_SEQUENCE_LISTING.TXT

val
535
Gly

550

ser Pro
565
Cys Lys
580
teu Ala

Tyr Trp

Ser Gly

Ser
Ser
Trp
Ala

Ser

Ser Leu

ser GlIn

Gln
000
Thr

Tyr

Ser
615

Gly Thr

630

Glu Asp
645
Phe Gly

660

in

agggcaccca
gagatctecg

acaacttgtt.

cctigtctga
acccagacat
ggctacggeg
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtcrt
aggtcacatg
acgtggacgg
gcacgtaccg
cgtacgegtyg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga
agcaggggaa
agaagagcct
tgaccgaaag
tgaggcctgg
atgctataca
atatttacta
tagacaaatc
ccatctatta
tcaccegtete
gtggcggcgg
gagagaaggt
agaactactt
gggcatccac
atttcactct
aatcttataa

Leu

Gly

Ala val

Gly Thr

Artificial Sequence

Nucieotide seguence encoding IL10

gtctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgceat
ctgtcatcga
ctitaataag
caactacata
caaaactcac
cctetteccec
cgtggtggty
cgtggaggtg
tgtggtcage
€gcggtctce
gcagccccga
craggtcagce
ggagagcaat
cggcrcocttc
cgtcttctca
ctoectgtet
ttacagcocg
ggaatcagtg
gtgggtgaag
tgataataca
ctccagcaca
ctgtgcaaga
ctcaggggat
atctgacatt
cactatgagc
ggcttggtac
tagggaatct
caccatcagce
tctttacacyg

Ser ser Gly
ser Gly
Ala
Ser
585
Gln
Arg
His
Tyr

Asn
665

Gly

Gly
555
ser

Gly

Ala
570
val Leu

LYys Pro

Glu Ser

phe Thr
635
Tyr Cys
650

Leu Glu

agctgeacce
agcagagtga
tccttgotyg
ttttacctgg
gtgaacteccc
tttcttcect
ctccaagaga
gaagcctaca
acatgececac
CcCdaaaccca
gacgtgagece
cataatgcca
gtcctcaccyg
aacaaagcco
gaaccacagg
ctgacctgee
gggcageegg
ttcctctaca
tgctcegtga
ccgggtaact
aattctcagy
aagatttcct
cagagtcatg
aactacaacc
gcctatatgg
gcggectggt
ggaggctctg
gtgctgtcac
tgcaaatcca
cagcagaaac
ggggtcecty
agtgtgcagg
ttcggagggy

Gly Gly ser

540
Gly Ser Glu

Ala Gly Glu

Ser Sser
580

Ser

Tyr

Gin
605
val

Gly

Gly
620
Leu

Pro

Thr val

His GIn Tyr

Ile Lys

Arg
670

::3p1 fusion

acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtgcccage
aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
tcceageeece
tgtacaccet
tggtcaaagg
agaacaacta
gcaagcteac
tgcatgaggce
cattattcaa
tccagetgea
gcaagggttc
caaagagtct
agaagtttaa
aacttgccag
atatggacta
gtgycgytyg
agtctccatc
gtcagagtct
cagggcagtc
atcgcttcac
ctgaagacct
ggaccaagct

Page 70

Gly Gly
Glin
560
val

Leu
Lys
575

Asn Gln

Pro Lys

Asp Arg

ser
640
Tyr

ser

Leu
655

caacctgect
tcaaatgaag
gguttaccty
gccoccaaget
cctgaagacc
gagcaaggcc
caaagccatg
gatacgaaac
acctgaagec
catgatctcc
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gceeoeeeatec
cttctatcca
caagaccacyg
cgtggacaag
tctgcacaac
ccaagaagtt
gcagtctggg
cggctacaca
agagtggatt
gggcaaggcc
attgacatct
ctggggtcaa
ctctggegga
ctecectgget
gctcaacagt
tcctaaactg
aggcagtgga
ggcagtttat
ggaaataaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
84G
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1983



<220>
<223>

<400> 1

Ser Pro
1

Gly Asn

val Lys

Lys Glu
50

Leu Ser

65

Glu Ash

Asn Leu
Pro Cys

ASRH LYS
130

Ile phe

145

Leu Glu

Ala Pro
Pro Lys

val val
210

val Asp

225

Gln Tyr

GIn Asp
Ala Leu

Pro Arg
290

Thr Lys

305

Ser Asp

Tyr Lys
Tyr Ser

Phe Ser
370

t.yYs Ser

385

Gin Ile

Gin Gln
ser Cys

val Lys
450

Ile Tyr

465

Thr Met

2479, 100PCO9_SEQUENCE_LISTING.TXT
<213> Artificial Sequence

7L.10::3p1 fusion protein

85
Gly

Leu
Thr
35

ser
Glu
Glin
Lys
Glu
115
Leu
Ile
Pro
Glu
ASp
195
Asp
Gly
Asn
Trp
Pro
275
Glu
Asn
Ile
Thr
LYS
355
Cys
Leu
Pro
Ser
Lys
435
GIn
Tyr

Thr

Glin
Pro
20

Phe
Leu
Met
Asp
Thr
100
Asn
Gln
Asn
Lys
Ala
180
Thr
val
val
sSer
Leu
260
Ala
Pro
GIn
Ala
Thr
340
Leu
Ser
Sar
Leu
Gly
420
Gly
Ser
Asp

val

Gly
5

Asn
Phe
Leu
Ile
Pro
85

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
Ser
Glu
Thr
245
Asn
Pro
Gln
val
val
325
Pro
Thr
val
Leu
Thr
405
Pro
Sar
His
Asn

Asp
485

Thr
Met
GlIn
Glu
Glin
70

ASp
Arg
Ser
Lys
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Itle
val
Ser
310
Glu
Pro
val
Met
Sar
390
Glu
Glu
Gly
Ala
Thr

470
Lys

Gin
Leu
Met
ASD
55

Phe
Ile
Leu
LYS
Gly
135
Glu
Asp
Ala
Ile
Glu
215
His
Arg
Lys
Glu
Tyr
295
Leu
Trp
val
Asp
His
375
Pro
Ser
Leu
Tyr
Lys
455
Ash

ser

Ser
Arg
Lys
40

Phe
Tyr
Lys
Arg
Ala
120
Iie
Ala
Lys
Pro
Sar
200
Asp
Asnh
val
Ala
Lys
280
Thr
Thr
Glu
Leu
Lys
360
Glu
Gly
Tyr
val
Thr
440
Ser
Tyr

Ser

Glu
Asp
25

Asp
Lys
Leu
Ala
Leu
105
val
Tyr
Tyr
Thr
ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Ser
Asp
345
Ser
Ala
Asn
Ser
Arg
425
Phe
Leu
Ash

Ser

Asn
10

Leu
Gin
Gly
Glu
His
90

Arg
Glu
LyS
ile
His
170
val
Thr
Glu
Lys
ser
250
Ala
Ile
Pro
Leu
Asn
330
Ser
Arg
Leu
Ser
Pro
410
Pro
Thr
Glu
Gln

Thr
490

Ser
Arg
Leu
Tyr
Glu
val
Arg
Gln
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
Asp
Trp
His
Leu
395
Asn
Gly
Asp
Trp
Lys

475
Ala

Cys
ASD
Asp
Leu
val
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
Lys
220
Lys
Leu
Ala
Lys
Ser
300
LYyS
Gln
Gly
GIn
Asn
380
Phe
Ser
Glu
Tyr
Ile
460
Phe

Tyr
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Thr
Ala
Asnh
45

Gly
Met
Ser
His
Lys
125
Ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
GIn
365
H1s
Asn
Gin
Ser
Ala
445
Gly
LYS

Met

Mis
Phe
30

Ley
Cys
Pro
Leu
Arg
110
Ash
Glu
Iie
Pro
Pro
190
Thr
Asn
Arg
val
Ser
270
Lys
ASD
Phe
Glu
Phe
350
Gly
Tyr
Gln
val
val
430
Tle
val
Gly

Glu

Phe
15

Ser
Let
G1in
Gln
Gly
Phe
Ala
phe
Arg
Cys
175
Pro
Cys
Trp
Glu
Ley
255
Asn
Gly
GTu
Tyr
Asn
335
Phe
Asn
Thr
Glu
GIn
415
LyS
Gln
Ile
Lys

Leu
495

Pro
Arg
L.eu
Ala
Ala
80

Glu
Leu
Phe
Asp
ASN
160
Pro
LYS
vall
Tyr
Gy
240
His
Lys
Glin
Leu
Pro
320
Asn
Leu
val
Gin
val
400
Leu
Ile
Trp
Asn
Ala

480
Ala



2479, 100PCO9_SEQUENCE_LISTING.TXT
Arg Lteu Thr Ser Glu Asp Ser Ala Ile Tyr Tyr Cys Ala Arg Ala Ala
500 505 510
Trp Tyr Met Asp Tyr Trp Gly GIn Gly Thr ser val Thr val Ser Ser
515 520 525
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
530 535 . 540
Gly Gly Gly Ser Asp Ile val Leu Ser Gln Ser Pro Ser Ser teu Ala
545 550 555 560
val ser Ala Gly Glu Lys val Thr Met Ser Cys Lys Ser Ser GlIn Ser
565 570 575
Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu Ala Trp Tyr GIn Gln
580 585 590
Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
595 600 605
Glu Ser Gly val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
610 615 620
Phe Thr Leu Thr Ile Ser Ser val GIn Ala Glu Asp Leu Ala val Tyr
625 630 635 640
Tyr Cys Thr GIn Ser Tyr Asn Leu Tyr Thr phe Gly Gly Gly Thr Lys
645 650 655
Lteu Glu Ile Lys
660

<210> 186
<211> 2013
<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding FUN1::IL10 fusion
protein

<400> 186

gaggtccaac tgcagcagtc tggacctgag ctggagaagc ctggcgette agtgaagata 60
tcctgcaagg cttctggtta ctcattcact gactacaaca tgaactgagt gaagcagage 120
aatggaaaga gccttgagtg gattggaaat attgatcctt actatgotgg tactagttac 180
aatcagaagt tcaagggraa ggccacattg actgtagaca aatcciccag cacagcectac 240
atgcagctca acagcctgac atctgaagac tctgcagtct atttctgtgce aagatgggac 300
tataggtacg acgacgggag ggcttactat gttatggact tctggggtca aggaacctca 360
gtcaccgtct cctcaggggg tggaggetct ggtgocggtg gotctggegg aggtggatce 420
ggtggcggcg gatctgagct ccagatgace cagtctccat catctctgge tgegtctgea 480
ggagaaaagg tcactatgag ctgtaagtcc agtcaaagtg ttttatacag ttcaaatcag 540
aagaactact tggcctggta ccagcagaaa ccagggcagt ctcctaaact gotgatctac 600
tgggcatcca ctagggaatc tggtgtccct gatcgettca caggcagtgg atctgggaca 660
cattttactc tgaccgtcayg cagtgtgcaa gctgaagacc tggcagttta ttactgtcat 720
caataccict actcgtggac gtteggigga ggcaccaacc tggaaatcaa acggctcgag 780
cccaaatctt ctgacaaaac tcacacatgc ccaccgtgcc cagcacctga agecgegggt 840
gcaccegtcag tcticCictt ccccccaaaa Cccaaggaca coctcatgat ctceccggacc 900
cctgaggtca catgcgtggt ggtggacgtyg agccacgaag accctgaggt caagttcaac 960
tggtacgtgyg acggcgtgga ggtgcataat gccaagacaa agoogogoga ggagcagtac 1020
dacagcacgt accgtgtggt cagcgtcecltc accgtcctge accaggactg gotgaatggce 1080
aaggcgtacg cgtgcgeggt ctccaacaaa geocicccag cccccatega gaaaaccate 1140
tccaaagcca aagggeagee ccgagaacca caggtgtaca ccctgeccce atcccgggat 1200
gagctgacca agaaccaggt cagcctgacc tgoctggtca aaggctitcta tccaagegac 1260
atcgeegtgg agtgggagag caatgggcag ccggagaaca actacaagac cacgectceee 1320
gtgctggact ccgacggotc cttcttcctc tacagcaagc tcaccgtgga caagagcagg 1380
tggcagcagg ggaacgtctt ctcatgctce gtgatgcatg aggctctgca caaccactac 1440
acgcagaaga gcctctcect gtctcocgggt aactcattat tcaaccaaga agttcaaatt 1500
cccttgaccyg aaagttacag cccgaattct agcccaggec agggcaccca gtctgagaac 1560
agctrgcacce acttcccagyg caacctgect aacatgettc gagatctcecg agatgecttc 1620
agcagagtga agactttcltt tcaaatgaag gatcagctgg acaacttgtt gttaaaggag 1680
tccttgetgg aggactttaa gggttacctg ggttgccaag cctigiciga gatgatccag 1740
Tttiacctgg aggaggtgat gecccaagot gagaaccaag acccagacat caaggcgceat 1800
gtgaactccc tgggggagaa cctgaagacc ctcaggetga ggetacggeg ctgtcatcga 1860
tttcttcect gtgaaaacaa gagcaaggec gtggagcagg tgaagaatgc ctitaataag 1920
ctccaagaga aaggcatcta caaagcecatg agtgagtttg acatcttcat caactacata 1980
gaagcctaca tgacaatgaa gatacgaaac taa 2013

Page 72



<210> 187
<211> 670
<212> PRT
<213> Artificial sequence

<220>

<223> FUN1::

<400> 187

Glu
1

ser
Asn
Gly
Lys
65

Met
Ala
ASp
Gly
Ser
145
Gly
Ser
Gln
val
Thr
225
Gin
Lys
Cys
Pro
Cys
305
Trp
Glu
Leu
Asn
Gly
385
Glu
Tyr
Asn

Phe

val
val
Met
Asn
50
Gly
Gin
Arg
Phe
Ser
130
Glu
Glu
sSer
Ser
Pro
210
val
Tyr
Arg
Pro
Lys
290
val
Tyr
Glu
His
Lys
370
Gn
Leu
Pro
AsSn

Leu
450

GIn
Lys
Asn
35

Tie
Lys
Leu
Trp
Trp
115
Gly
Leu
Lys
Asn
Pro
195
ASD
Ser
Ley
i.ey
Ala
275
Pro
val
val
Gin
GIn
355
Ala
Pro
Thr
ser
Tyr
435
Tyr

2479.100PCO9_SEQUENCE_LISTING.TXT

IL.10 fusion protein

L.eu
ITe
20

Trp
ASD
Ala
Asn
ASD
100
Gly
Gly
Gln
val
Gln
180
Lys
Arg
Ser
Tyr
Glu
260
Pro
Lys
val
Asp
Tyr
340
Asp
Leu
Arg
Lys
ASD
420
Lys

Ser

Glin
5

Sar
val
Pro
Thr
Ser
85

Tyr
Glin
Gly
Met
Thr
165
Lys
LLeu
Phe
val
Ser
245
Pro
Glu
Asp
Asp
Gly
325
Asn
Trp
Pro
Glu
Asn
405
Ile
Thr

Lys

GIn
Cys
Lys
Tyr
l.eu
70

Leu
Arg
Gly
Gly
Thr
150
Met
Asn
Leu
Thr
Gin
230
Trp
Lys
Ala
Thr
val
310
val
Ser
Leu
Ala
Pro
380
GlIn
Ala
Thr

Leu

Ser
Lys
Gln
Tyr
55

Thr
Thr
Tyr
The
ser
135
Gin
Ser
Tyr
Ile
Gly
215
Ala
Thr
ser
Ala
Leu
295
Ser
Glu
Thr
Asn
Pro
375
GIn
val
val
Pro

Thr
455

Gly
Ala
Ser
490

Gly
val
ser
Asp
Ser
120
Gly
Ser
Cys
Leu
TYT
200
Ser
Glu
Phe
Ser
Gly
280
Met
His
val
Tyr
Gly
360
Ile
val
Ser
Glu
Pro

440
val

Pro
Ser
25

Ash
Gly
Asp
Glu
Asp
105
val
Gly
Pro
Lys
Ala
185
Trp
Gly
Asp
Gly
ASp
265
Ala
Ile
Glu
His
Arg
345
Lys
Glu
Tyr
l.ey
Trp
425
val

Asp

Glu
10

Gly
Gly
Thr
Lys
Asp
Gly
Thr
Gly
Ser
ser
170
Trp
Ala
Ser
L.eu
Gly
250
Lys
Pro
Ser
ASD
Asn
330
val
Ala
Lys
Thr
Thr
410
Glu
L.eu

Lys

l.eu
Tyr
Lys
ser
Ser
75

ser
Arg
val
Gly
ser
155
ser
Tyr
Ser
Gly
Ala
235
Gly
Thr
Ser
Arg
Pro
315
Ala
val
Tyr
Thr
Leu
395
Cys
Ser
Asp

Ser

Glu
Ser
Ser
Tyr
60

Ser
Ala
Ala
Ser
Ser
140
ey
GlIn
Gln
Thr
Thr
220
val
Thr
His
val
Thr
300
Glu
Lys
Sar
Ala
Ile
380
Pro
Leu
Asn
Ser

Arg
460
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Lys
Phe
Leu
45

Asn
Ser
val
Tyr
Ser
125
Gly
Ala
Ser
Gin
Ar

205
His
Tyr
Ash
Thr
Phe
285
Pro
val
Thr
val
Cys
365
Ser
Pro
va'l
Gly
AsSp

445
Tr‘p

Pro
Thr
30

Glu
Gln
Thr
Tyr
Tyr
110
Gly
Gly
Ala
val

Lys
180

g Glu

Phe
Tyr
Leu
Ccys
270
Leu
Glu
Lys
LyS
lLeu
350
Ala
Lys
Ser
LyS
Glin
430
Gly

Gin

Gly
15

ASp
Trp
Lys
Ala
Phe
95

val
Gly
Gly
Ser
Leu
175
Pro
Ser
Thr
Cys
Glu
255
Pro
Phe
val
Phe
Pro
335
Thr
val
Ala
Arg
Gly
415
Pro
Ser

Gln

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Met
Gly
Gly
Ala
160
Tyr
Gly
Gly
Leu
His
240
Ile
Pro
Pro
Thr
Ash
320
Arg
val
Ser
Lys
ASp
400
Phe
Glu
Phe

Gly



Asn val Phe

465

Thr GIn Lys

Giu val Gln

Gly GIn Gly
515
Pro Asn
530

Phe

Leu

Thr
545
Ser

Phe

Leu Leu

Glu Met Ile

Gln Pro
585

Leu

ASp

Thr
610
Asn

Lys

Glu
625
Leu

Lys

Gin Glu

ITe Asn Tyr

<210>
<211>
<212>
<213>

188
1983
DNA

<220>
<223>
prote

<400> 188

caggtccagc
tcctgeaagg
catgcaaaga
aaccagaagt
atggaacttyg
tggtatatgy
tctggtggcg
tcacagtctc
tccagteaga
aaaccagggc
cctgatcget
caggctgaag
ggggggacca
ccaccgtgcc
cccaaggaca
agccacgaag
gccaagacaa
accgtccrge
gcccteecag
caggtgtaca
tgcctggica
ccggagaaca
tacagcaagc
gtgatgcatg
aactcattat
agcccaggec
aacatgctrc
gatcagctgg
ggttgccaag
gagaaccaag

ser Cys

ser

2479.100PC09MSEQUENCE“LISTING.TXT.

val

470

Ser Leu
485
I1e Pro
500

Thr Gin

Met Leu

Gin Met

Ser
t.eu
Ser
Arg

LyS

Leu

Thr Glu

Glu Asn
520
ASp Leu
535

Asp Gln

550

Glu Asp
565
GIn Phe
580
Asp Ile

Arg Leu

ser Lys

Phe
Tyr
LyS
Arg
Ala

Lys Gly

Leu Glu

His
600
Arg

ala

Leu
615

val Glu

630

Lys Gly
645
Ile Glu

660

T

tgcagcagtc
gttccggcta
gtctagagtyg
ttaagggcaa
ccagattgac
actactgggg
gtggctctgg
catcctecect
gtctgctcaa
agtctectaa
tcacaggcag
acctggcagt
agctggaaat
cagcacctga
ccctcatgat
accctgaggt
agecgeggga
accaggactyg
cceeccatcga
ccectgeeecce
aaggcrtcta
actacaagac
tcaccgtgga
aggctctgea
tcaaccaaga
agggecaccca
gagatctccyg
acaacttgtt
ccttgtctga
acccagacat

Ile

Ala

Tyr Lys

Tyr Met

artificial sequence

tgggcctgag
cacattcact
gattggagtt
ggccacaatg
atctgaggat
tcaaggaacc
cggaggtgga
ggctgtgtca
cagtagaacc
actgctgatc
tggatctggg
ttattactge
aaaactcgag
agccgegggr
ctceccggacce
caagttcaac
ggagcagtac
gctgaatgge
gaaaaccatc
atccecgggat
tccaagegac
cacgcctcce
caagagcagg
caaccactac
agttcaaatt
gictgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgeat

Met His
Ser Pro
Ser
305
Ser
Arg
Ley
Tyr
Glu
585
val
Arg
Gin
Ala

Thr
665

Glu Ala
475
Gly Asn
490
Tyr ser

Cys Thr

Asp Ala

Asp Asn
555
Leu Gly
570
val Met

Ash Ser

Cys His

val Lys
635
Met Ser
650

Met Lys

ctggtgaggc
gattatgcta
attaatattt
actgtagaca
tctgccatct
tcagtcaccg
tccggtggeg
gcaggagaga
cgagagaact
tactgggceat
acagatttca
acgcaatctt
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tccaaageca
gagctgacca
atcgcegtgg
gtgctggact
tggcagcagy
acgcagaaga
ccettgacceyg
agctgeaccc
agcagagtga
tcettygctgy
ttttacctgy
gtgaactccc

L.eu His Asn

Ser Leu Phe

Pro Asn Ser
510
rhe Pro
525

ser

His

Phe
540
Leu

Arg

Leu Leu

Cys GIn Ala
Ala
590

Glu

Pro Glin

Leu Gly

605

Arg Phe Leu

620

Asn Ala pPhe

Glu Phe Asp

Ile Arg Asn

670

Nucleotide sequence encoding 3p1::IL10 fusion

ctggggaatc
tacagtgggt
actatgataa
aatcctccag
attactgtgc
tctectcagyg
gcggatctga
aggtcactat
acrtggetty
ccactaggga
ctctcaccart
ataatcttta
ctgacaaaac
tettectett
catgcgtggt
acggegrgga
accgtgtggt
cgtgegeggt
aagggcagec
agaaccaggt
agtgagagag
ccgacggctc
ggaacgtctt
gcectecteect
aaagttacag
acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa

Page 74

His Tyr
480
Asn Gln
495
Ser Pro

Gly Asn

val Lys
Glu
560
Ser

LYS

Leu
575
Glu Asn

Asn Leu

Pro Cys

Asn Lys
640
Ile Phe

655

agtgaagatt
gaagcagagt
tacaaactac
cacagcctat
aagagecggcc
gggtggaggc
cattgtgciyg
gagctgcaaa
gtaccagcag
atctggggtce
cagcagtgty
cacgttcgga
tcacacatgce
ccccocaaaa
ggtggacgtg
ggtgcataat
cagegtectc
ctccaacaaa
ccgagaacca
cagcctgacce
caatgggcag
cticttcctc
ctcatgetece
gtctccgagt
cccgaattct
caacctgect
tcaaatgaag
gggttacctg
gccecaaget
cctgaagace

60
120
180
240
300
360
420
480
340
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



2479 .100PCO9_SEQUENCE_LISTING.TXT
ctcaggctga ggctacggeg ctgtcatcga tttetteect gtgaaaacaaz gagcaaggee 1860
grggagcagg tgaagaatgC cittaataag ctccaagaga aaggcatcia caaagccatg 1920
agtgagtttyg acatcttcat caactacata gaagcctaca tgacaatgaa gatacgaaac %ggg
taa _

<210> 189
<211> 660
<212> PRT
<213> Artificial Sequence

<220>
<223> 3DL::IL10 fusion protein

<400> 189
Gin val GIn Leu GIn GIn Ser Gly Pro Géu Leu val Arg Pro G;y Glu
1 5 1 1
Ser val Lys §1e Ser Cys Lys Gly Ser Gly Tyr Thr phe ggr Asp Tyr
0 25
Ala 1le g]n Trp val Lys GlIn Ser His Ala Lys ser zgu Glu Trp Ile
5 40
Gly val Ile Asn Ile Tyr ggr Asp Asn Thr Asn E%r Ash GIn Lys Phe
50
Lys Gly Lys Ala Thr Met Thr val Asp Lys Ser Ser Ser Thr ala Tyr
65 70 75 80
Met Glu Leu Ala grg Leu Thr Ser Glu ggp Ser Ala ITe Tyr Tyr Cys
5 95
Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly Gln Gly Thr Ser val
100 105 110
Thr val ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125
Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile val Leu Ser GIn Ser pro
130 135 140
Ser Ser Leu Ala val Ser Ala Gly Glu Lys val Thr Met Ser Cys Lys
145 150 155 160
Ser Ser Gln Ser Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu Ala
165 170 175
Trp Tyr GIn Gln Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile Tyr Trp
180 185 190
Ala Ser Thr Arg Glu Ser Gly val Pro Asp Arg phe Thr Gly Ser Gly
195 200 205
ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser val Gln Ala Giu Asp
210 215 220
Leu Ala val Tyr Tyr Cys Thr Gln Ser Tyr Asn Leu Tyr Thr Phe Gly
225 230 235 249
Gly Gly Thr Lys Leu Glu Ile Lys Leu Glu Pro Lys Ser Ser Asp Lys
245 250 255
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala ala Gly Ala Pro
260 265 270
Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
275 280 285
Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp
290 295 300
Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn
305 310 315 320
Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val
325 330 335
val ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Ala
340 345 350
Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
355 360 365
Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr
370 375 380
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu Thr
385 390 395 400
Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
405 410 415
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr.Thr Pro pPro val Leu
420 425 430
Page 75



Asp Ser Asp

435

ser Arg Trp
450

Ala Leu

465

AsSn

His

Ser Leu

ser Pro Asn
Phe
515

Ser

Thr His
Phe
530
Leu

Ala

Asn
545
Gly

Ley

Cys Gin

Met Pro Gln

Ser Leu Gly

595

His Arg Phe
610

Lys Asn Ala

625

Ser

Glu Phe

tys Ile Arg

<210>
<211>
<212>
<213>

<220>
<223>

190
1611
DNA

fusio

<400> 190
atgcacgtgg
tgtgagiatyg
gacagccagg
ctagatgatt
ggactgaggg
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
ccgegggagg
caggactyggce
cccatcgaga
ctgececeecat
ggctictatc
tacaagacca
accgtggaca
gctctgeaca
aaccaagaag
ggcacccagrt
gatctccgag
aacttgttgt
ttgtctgaga
ccagacgeca
ctacggcgcet
aagaatgcct

Gly Sser

Gin Gin

Asn His

Phe
Gly
Tyr

2479.100PCO9_SEQUENCE_LISTING.TXT

Phe Leu
440

Asn val

455

Thr Gln

470

Phe Asn
485
Ser Ser
500

Pro Gly

Arg val

Leu Lys

Gln
Pro
Asn
Lys
Glu

Glu val

Gly Gln

Pro
520
Phe

Leu

Thr
335

Ser Leu

550

Ala Leu
565
Ala Glu
580

Glu Asn

Leu Pro

Phe Asn

Ser
Asn
Leu
Cys
LYS

Glu Met

Gln Asp
Thr
600
Asnh

Lys

Glu
615

Leu GIn

630

Ile
045

Asp

Asn
660

n protein

cccagectge
catciccagy
tgactgaagt
ccatctgeac
ccatggacac
tgggcatagg
acctegagec
ccgegggtge
cccggacccec
agttcaacty
agcagtacaa
tgaatggcaa
aaaccatcte
cccgggatga
caagcgacat
cgccrocegt
agagcaggtg
accactacac
ttcaaattec
ctgagaacag
atgccttcag
taaaggagtc
tgatccagtt
aggcgeatgt
gtcatcgatt
ttaataagct

Phe

Ile Asn

Artificial Sequence

tgtggtactyg
caaagccact
ctgtgcggea
gggcaccicc
gggactctac
caacggaacc
caaatcttet
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgracgeg
caaagccaaa
gctgaccaag
cgccgrggag
gctggactcc
gcagcaggag
gcagaagagc
cttgaccgaa
ctgcacceac
cagagtgaag
cttgctggag
ttacctggag
gaactcectyg
tcrteccctgt
ccaagagaaa

Tyr Ser

Gin
Gly

Ash

TYyr

Lys

Phe Ser Cys

Ser Leu
475

Pro

Lys

Ile
490
Thr Gln
505

Met Leu

Phe Gin Met

Leu Giu As
555
Gln pPhe
570
ASD

Ile
Pro Ile
585
Leu

Arg Leu

Lys Ser Lys

Glu Gly
635
Glu

LYS

Ile
650

gccagcagec
gaggtccggg
acctacatga
agtggaaatc
atctgcaagg
cagatttatg
gacaaaactc
ttectettec
tgcgtggtag
ggcgtggagg
cgtgtggtca
tgcgeggtct
gggcagcccc
aaccaggtca
tgggagagea
gacggctect
aacgrctict
ctcteccctgt
agttacagcc
ttececcaggea
actttcttte
gactttaagg
gaggtgatgc
ggggagaacc
gaaaacaaga
gacatctaca

p pPhe

Leu Thr val
445

Ser val

460

Ser

Met

Ley Ser

ey Thr Glu

Ser Glu Asn

510

Arg Asp Leu
525

Lys Asp GIn
540

Lys Gly

Tyr Leu Glu
His
590
Arg

Lys Ala

Arg Leu

603

Ala val Glu

620

ITe Tyr Lys

Ala Tyr Met

Nucleotide seqguence encoding CTLA4::ILLO I87A

gaggcatcgc
tgacagtgct
tggggaatga
aagtgaacct
tggagctecat
taattgatcc
acacatgccc
ccccaaaacc
tggacgtgag
tgcataatge
gcgtcoctcac
ccaacaaagc
gagaaccaca
gcectgacctg
atgggcagec
tcttectcta
catgctccgt
ctccgggtaa
cgaattctag
acctgecctaa
aaatgaagga
gttacctggg
cccaagctga
tgaagaccct
gcaaggccegt
aagccatgag

Page 76

ASp LYS

His Glu
Pro Gly
480
ser Tyr
495
ser Cys

Arg Asp

Leu Asp
Leu
560
val

Tyr

Glu
575
val Asn

Arg Cys

GIn val

Ala Met
640
Thr Met

655

cagctttgty
teggeagget
gttgaccttc
cactatccaa
gracccaccg
agaaccgtoc
accgtgeeca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
cctceecagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagcetce
gatgcatgag
ctcattattc
cccaggeceag
catgcttcga
tcagctggac
ttgccaagec
gaaccaagac
caggctgagg
ggagcaggtg
tgagtttgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



2479.,100pPC09 _SEQUENCE_LISTING.TXT
atcttcatca actacataga agcctacatg acaatgaaga tacgaaacta a 1611

<210> 191
<211> 536
<212> PRT
<213> Artificial seguence

<220>
<223> CTLA4::TL10 I87A fusion protein

<400> 191
Mgt His val Ala G;n Pro Ala val val Lgu Ala Ser Ser Arg Gly Ile
1 15
Ala Ser phe gg? Cys Glu Tyr Ala %gr Pro Gly Lys Ala Tgr Glu val
3
Arg val Thr val Leu Arg GIn Ala Asp Ser Gln val Thr Glu val Cys
35 40 45
Ala éga Thr Tyr Met Met Gly Asn Glu Leu Thr Phe iLeu Asp Asp Ser
55 60
Iie Cys Thr Gly Thr Ser ser Gly Asn GIn val Asn teu Thr Ile Gln
65 70 75 80
Gly Leu Arg Ala ggt Asp Thr Gly Leu g%r Ile Cys Lys val g;u Leu
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Ile Gly Asn Gly Thr Gln Ile
100 105 110
Tyr val ITe Asp Pro Giu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
130 135 140
Ala Gly Ala Pro Ser val phe teu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
165 170 175
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
195 200 205
Thr Tyr aArg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Ile Glu Lys Thr I'le Ser Lys Ala Lys Gly Gln Pro Arg Giu Pro
245 250 255
Gin val Tyr Thr Leu Pro Pro ser Arg Asp Glu Leu Thr Lys Asn Gln
260 265 270
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300 .
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
305 310 315 320
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
325 330 335
val met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser lLeu Ser
340 345 350
Ley Ser Pro Gly Asn Ser Leu Phe Asn Gin Glu val 6¢In Ile Pro Leu
355 360 365
Thr Glu Ser Tyr Ser Pro Ash Ser Ser Pro Giy Gln Gly Thr 6In ser
370 375 380
Glu Asn Ser Cys Thr His Phe Pro Gly Ash Leu Pro Asn Met Leu Arg
385 390 395 : 400
ASp Leu Arg Asp Ala phe Ser Arg val Lys Thr Phe Phe GIn Met Lys
405 410 415
Asp GIn Leu Asp Asn Leu Leu Leu Lys Glu Ser Leu Leu Glu Asp Phe
420 425 430
Lys Gly Tyr Leu Gly Cys Gin Ala Leu Ser Glu Met Ile GIn Phe Tyr
435 440 445 :
Leuw Glu Glu val Met Pro Gin Ala Glu Asn Gln Asp Pro Asp Ala Lys
Page 77



Ala
465
Leu
val
Tyr

Tyr

<210
<211>
<212>
<213>

450

His val Asn ser

His
485
LYS

Arg Arg Cys
val
500

Met

Glu Gin
Ala
515
Thr

Lys Ser

Met
530

Met Lys

192
1611
DNA

<220>

<223>

<400>
atgcacgtgg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgagygg
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
€cgcgygagg
caggactgyc
cccatcgaga
ctgccceeat
ggctrctatc
tacaagacca
accgtggaca
gctctgeaca
aaccaagaag
ggcacccagt
gatctccgag
aacttgttgt
ttgtctgaga
ccagacagca
ctacggcget
aagaatgcct
atctrcatca

«<2310>
<211>
<212>
<213>

fusion protein

192

cccagectyg
catcteccag
tgactgaag
ccatctgea
ccatggaca
tgggcatag
acctecgage
ccgcoggty
cceggaccee
agttcaact
agcagtaca

aaaccatct
cccgggaty

cgcctceey
agagcaggt

taaaggagt
tgatccagt
aggcgceatg
gtcatcgat
ttaataagc
actacatag

193
336
PRT

<220>

<223>
<400>

193

tgaatggcaa

caagcgacat

accactacac
ttcaaattcec
ctgagaacag
atgcecttcag

Leu
470
Arg
Asn
Glu

Ile

¢ tgtggtactg
g caaagccact
T ctgtgcggca
C gggcacctec
C gggactctac
g caacggaacc
¢ caaatcttct
¢ accgtcagtc
C tgaggtcaca
g gtacgtggac
a cagcacgtac
ggcgtacgeg
C Ccaaagccaaa
a gctgaccaag
cgeegtggag
t gcrtggactce
g gcagcaggaqg
gcagaagagc
cttgaccgaa
ctgcacccac
cagagtgaag
C cttgctggag
T ttacctggad
t gaactccctg
t tcttcectgt
t ccaagagaaa
a agcctacatg

2479,100PCOS_SEQUENCE_LISTING.TXT

455
Gly

Phe
Ala
Phe

Arg
535

Artificial Sequence

Artificial Sequence

Giu Asn
Leu Pro

Phe Asn
505

Asp Ile

520

AsSn

Mﬁt His val Ala G1n Pro Ala val val
5

Ala ser Phe 581 Cys Glu Tyr Ala

Arg val ggr val Leu Arg GIn Ala

Ser
25
Asp
40

Ala Ala Thr Tyr Met Met Gly Asn Glu
50

55

gccageagec
gaggtccggg
acctacatga
agtggaaatc
atctgcaagy
cagatttatg
gacaaaactc
ttectecttce
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgegeggtet
gggcagcecec
aaccaggteca
tgggagagea
gacggctect
aacgtcttet
ctectecctgt
agttacagcc
ticccaggea
acttitctttc
gactttaagg
gaggtgatgc
ggggagaacc
gaaaacaaga
ggcatctaca
acaatgaaga

l.eu Lys Thr
475

Cys Glu Asn

490

Lys Leu Gln

Phe Ile Asn

CTLA4: (ILL0 1875 fusion protein

Leu Ala
10
Pro Gly

Ser
LYS
Ser Gln val
Leu Thr Phe

page 78

gaggcatcgc
tgacagtgct
tggggaatga
aagtgaacct
tggagctcat
taattgatcc
acacatgccec
ccccaazacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagc
gagaaccaca
gccrtgaccty
atgggcagcc
Tcttecteta
catgctccecgt
ctccgggtaa
cgaattctag
acctgcctaa
aaatgaagga
gttacctyggg
€ccaagetga
tgaagaccct
gcaaggccgt
aagccatgag
tacgaaacta a

Leu Arg Leu Arg
480

Lys Ser Lys Ala

495
Glu Lys Gly Ile
510
Tyr Ile Glu Ala
525

Nucleotide sequence encoding CTLA4::IL10 IB7S

Ser Arg Gly Ile
15

Ala Thr Glu val
30

Thr Glu val Cys

45

Leu Asp Asp Ser

cagctttgtyg
tcggeagget
gttgaccttc
cactatccaa
gtacccaccyg
agaaccgtgce
accgtgecca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
cctcceagec
gatgtacacc
cctggtcaaa
ggagaacaac
cagcaagctce
gatgcatgag
ctcattattc
cccaggcecag
catgcttcga
tcagctggac
ttgccaagec
gaaccaagac
caggctgagg
ggagcaggtg
tgagtttgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1611



1le
65

Gly
Met
TY1r
Ser
Ala
145
Leu
ser
Glu
Thr
Asn
225
Pro
Gin
val
val
Pro
305
Thr
val
Leu
Thr
Glu
385
AsD
Asp
LYsS
Leu
Ala
465
Leu
val
Tyr

Tyr

<210>
<211>
<212>
<213>

Cys
Letl
Tyr
val
Ser
130
Gly
Met
His
val
TYr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
Glu
370
ASn
Leu
Gln
Gly
Glu
450
His
Arg
Glu
Lys

Met
530

<220>

Thr
Arg
Pro
Ile
115
Asp
Ala
Ile
Glu
His
195
Arg
LYS
Glu
Tyr
Leu
275
Trp
val
Asp
His
Pro
355
Ser
Ser
Arg
Leu
Tvr
435
Glu
val
Arg
Gin
Ala

515
Thr

194
1635
DNA
artificial Sequence

Gly
Ala
Pro
100
ASp
Lys
Pro
Ser
Asp
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
Leu
Lys
Glu
340
Gly
Tyr
Cys
Asp
Asp
420
Leu
val
Asn
Cys
val
500
Met

Met

Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Leu
Cys
Ser
Asp
Ser
325
Ala
Asn
ser
Thr
Ala
405
Asn
Gly
mMet
ser
His
485
LYs
Ser

Lys

2479.100PC0O9_SEQUENCE_LISTING.TXT
ser Gly Asn Gln

ser
70

Asp
Tyr
Glu
His
val
150
Thr
Glu
LysS
Ser
Ala
230
Ile
Pro
Leu
ASn
Ser
310
Arg
Leu
Ser
Pro
His
390
Phe
l.eu
Ccys
Pro
Leu
470
Arg
Asn
Glu

Ile

Thr
TYyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
Leu
Asn
375
Phe
Ser
Leu
Gln
Gin
455
Gly
Phe
Ala
Phe

Arg
535

Gly
Leu
Cys
120
Cys
Leu
Glu
LYS
LYS
200
iey
Ala
Lys
Ser
Lys
280
Gln
Gly
GIn
Asn
Phe
360
Ser
Pro
Arg
Leu
Ala
440
Ala
Glu
ey
Phe
Asp
520
Asn

Ley
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
GIn
His
345
Asn
Sar
Gly
val
Lys
425
Ley
GHu
Asn
Pro
Asn

505
Ile

Tyr
20
Ile
Asp
Pro
Pro
Thr
170
Ash
Arg
val
Ser
LVS
250
ASD
Phe
Glu
Phe
Gly
330
Tyr
Gin
BPro
Asn
Lys
10
Glu
Ser
Asnh
ey
Cys
490
LysS

Phe

val
75

Ile
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
Asn
235
Gly
Glu
Tyr
Ash
Phe
315
Asn
Thr
Glu
Gly
Leu
395
Thr
Ser
Glu
Gin
Lys
475
Glu
Leu

Ile

Asn
Cys
Asn
Asp
Pro
140
Lys
val

Tyr
Glu
His
220
Lys
Gin
Leu
Pro
Asn
300
Leu
va'l
Gin
val

Gin
380
Pro
Phe
Leu
Met
Asp
460
Thr
Asn

Gin

Asn
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Leu Thr Ile

LyS
Gly
Leu
125
Ala
Pro
val
va'l
Gln
205
Gln
Ala
Pro
Thr
Ser
285
Tyr
Tyr
Phe
Lys
Gin
365
Gly
Asn
Phe
Leu
Tle
445
Pro
Ley
Lys
Glu

Tyr
525

val
Thr
110
Glu
Pro
LYS
val
Asp
190
Tyr
ASp
Leu
Arg
Lys
270
Asp
Lys
Ser
Ser
Serp
350
Ile
Thr
Met
Glin
Glu
430
Gin
Asp
Arg
Ser
Lys

510
Ile

Glu
95

Glin
Pro
Glu
Asp
Asp
175
Gly
Asn
Trp
Pro
Glu
255
ASn
Ile
Thr
Lys
Cys
335
{ ey
Pro
GIn
Leu
Met
415
Asp
pPhe
Ser
Leu
Lys
495
Gly

Glu

Gn
80

Leu
Ite
Lys
Ala
Thr
160
val
va'l
Ser
lLeu
Ala
240
Pro
GIn
Ala
Thr
Leu
320
Ser
Ser
Leu
Ser
Arg
400
Lys
Phe
Tyr
Lys
Arg
480
Ala
Tle

Atla



TL10

<400> 194
gccatacagg
ccatgtgaat
acaaatgacc
ttcctagatt
caaggactga
ccgccatact
tgcccggatt
aaagagtgtc
cctccaaaga
gtggatgtga
gtacacacag
agtgccctcec
aacaacagag
agagctccac
agtctgacct
aatgggcgta
tacttcatgt
gcetgetcag
tctectgggta
agcccgaatt
grcggecaga
tttcaaacaa
aagggttact
atgccecagy
aagctgaaga
aagagcaagg
tacaaggcca
aaaatgaaaa

<210> 195
<211> 544
<212> PRT

tgacccaacc
attcaccatc
aaatgactga
acccettctg
gagctgttga
ttgtgggcat
ctgacctcga
cccecatgege
tcaaggatgt
gcgaggatga
ctcagacaca
ccatccagea
cccteeeatce
aggtatatgt
gcatgatcge
cagagcaaaa
acagcaagct
tggtccacga
aaaactcatt
ctagcagggg
gccacatgct
aggaccagcet
tgggttgcea
cagagaagca
ccctcaggat
cagtggagca
tgaatgaatt
gctaa

. 2479.1OQPCO9_SEQUENCE_LISTING.TXT
<223> Nucleotide sequence encoding mouse CTLA4: :mouse

<213» Artificial Seguence

<220>

ttcagtggty
acacaacact
ggtctgtgec
cagtggtacc
cacgggactg
gggcaacggg
gcccagagtg
agctccagac
actcatgatc
cccagacgtce
aacccataga
ccaggactgg
ccccatcgag
cttgccteca
aggcttctta
ctacaagaac
cagagtacaa
gggtctgeac
attcaaccaa
ccagtacage
cctagagcetg
ggacaacata
agccttatceg
tggccecagaa
gcggetgagy
ggtgaagagt
tgacatcttc

fusion protein with H68 linker

ttggctagea
gatgaggtcc
acgacattca
tttaatgaaa
tacctctgea
acgcagattt
cccataacac
gcagcgggty
tceotgagec
cagatcagct
gaggattaca
atgagtggca
aaaaccatct
ccagcagaag
cctgccgaaa
accgcaacag
aagagcactt
aatcacctta
gaagttcaaa
cgdggaagaca
cggactgect
ctgctaaccg
gaaatgatcc
atcaaggagc
cgctgtcate

gattttaata

atcaactgcea

gcecatggtot
gggtgactgt
cagagaagaa
gcagagtgaa
aggtggaact
atgtcattga
dgaacccctg
cgccatcogt
ccatggtcac
gogtttgtgaa
acagtactct
aggcgttege
caaaacccag
agatgactaa
ttgctgtgga
tcectggacte
gggaaagagg
cgactaagac
ttccctrgac
ataactgcac
tcagccaggt
actccttaat
agttttacct
atttgaactc
gatttctecce
agctccaaga
tagaagcata

<223> mouse CTLA4::mouse ILIO0 fusion protein with HG68

Tinker

<400> 195

Ala Tle ¢1n val Thr
1 5

val Ala ser

val Arg val
35
Cys Ala Thr
50
Pro Phe Cys
65
Gln Gly Leu

Leu Met Tyr

Ile Tyr val
115
Arg val Pro
130
Pro Cys Ala
145
Pro Pro Lys

Thr Cys val

ser Trp Phe

Phe
20

Thr
Thr
sar
Arg
Pro
100
Ile
Tle
Ala
Ile
val

180
val

Pro
val
Phe
Gly
Ala
85

Pro
Asp
Thr
Pro
Lys
165
val

Asn

Gin
Cys
Letl
Thr
Thr
70

val
Pro
Pro
Glin
ASD
150
AsSp
Asp

Asn

Pro
Glu
Arg
Glu
55

Phe
Asp
TYr
Glu
Asn
135
Ala
val
val

val

ser

Tyr

Glin
40

Lys
Asn
Thr
Phe
Pro
120
Pro
Ala
l.ey
Ser

Glu

val
Ser
25

Thr
Ash
Glu
Gly
val
105
Cys
Cys
Gly
Met
Glu

185
val

val
10

Pro
Asn
Thr
Ser
Leu
a0

Gly
Pro
Pro
Ala
Ile
170
ASD

His

Leu
Ser
ASD
va'l
Arg
75

Tyr
Met
Asp
Pro
Pro
155
ser
ASD

Thr

Ala
His
GIn
Gly
60

val
lLeu
Gly
Ser
Leu
140
Ser
L.ey
Pro

Ala

rPage 80

ser
Asn
Met
45

Phe
Asnh
Cys
Asn
AsS

125
Lys
val
Ser
Asp
Gin

ser
Thr
30

Thr
Leu
Leu
Lys

Gly
110

p Leu

Glu
Phe
Pro
vall

180
Thr

cgccagettt
gctgeggeag
tacagtgggce
cctecaccatc
catgtaccca
Tccagaacca
Tcetccactc
cttcatcttc
atgtgtggtyg
caacgtggaa
ccgggrggtc
atgcgeggte
agggccagta
gaaagagrtc
ctggaccagc
tgatggttct
aagrcttttc
catctecegy
cgaaagttac
ccacttccca
gaagactttc
gcaggacttt
ggtagaagtg
cctgggtgag
ctygtgaaaat
ccaaggtgte
catgatgatc

His
15

Asp
Glu
ASp
Thr
va'l
Thr
Glu
Cys
ITe
MetT
175
Gln

Gin

y

Giy
Glu
val
Tyr
Ile
80

Glu
Gin
Pro
Pro
Phe
160
val
Ile

Thr

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1635



His
Ile
225
Asn
Arg
Glu
Phe
Glu
305
Tyr
Gly
Leu
ASnh
Ser
385
val
val
Thr
Leu
Glu
465
LYS
Pro

Asn

Iie

<210>
<211>
<212>
<213>

Arg
210
Gin
Asn
Gly
Glu
Leu
250
GIn
Phe
Ser
Thr
Glin
370
Arg
Gly
Lys
ASp
Ser
450
Lys
Ley
cys
Lys

Phe
530

<220>

<223>

<400>

195
Glu

His
Arg
Pro
Met
275
Pro
Asn
Met
Leu
Thr
355
Giu
Gly
Gln
Thr
Ser
435
Glu
His
LysS
Glu
Leu

515
Ile

196
1638
DNA
Artificial Sequence

IL10

196

gccatacagg
ccatgtgaat
acaaatgacc
ttcctagatt
caaggactga
ccgccatact
tgcccggatt
aaagagtgtc
cctccaaaga
gtggatgtga
gtacacacag
agtgeectcec
aacaacagag

Asp
GIn
Ala
val
260
Thr
Ala
Tyr
Tyr
Phe
340
Lys
val
GlIn
Ser
Phe
420
Ley
Met
Gly
Thr
Asnh
500
Glin

Asn

Tyr
ASp
Leu
245
Arg
Lys
Glu
Lys
Ser
325
Ala
Thr
Glin
TYr
His
405
Phe
Met
Ile
BPro
Leu
485
Lys
Asp

Cys

tgacccaace
attcaccatc
aaatgactga
accccttetg
gagctgttga
ttgtgggeat
ctgacctecga
ccccatgegce
tcaaggatgt
gcgaggatga
ctcagacaca
ccatccagea
cceteecatce

Asn
Trp
230
Pro
Ala
Lys
Ile
Asn
310
Lys
Cys
Ile
Ile
Ser
390
Met
Gln
Gin
Gin
Glu
470
Arg
Ser
GIn

Ile

2479é%80PC09WSEQUENCEMLISTING,TXT

Sar
215
Met
Ser
Pro
Glu
Ala
295
Thr
L.eu
Ser
Ser
Pro
375
Arg
l.ey
Thr
Asp
Phe
455
Ile
Met
Lys
Gly

Glu
535

Thr
Ser
Pro
GIn
Phe
280
val
Ala
Arg
val
Arg
360
fey
Glu
Leu
Lys
Phe
440
Tyr
LysS
Arg
Ala
val

520
Ala

ttcagtggty
acacaacact
ggtcrgtgcec
cagtggtacc
cacgggactg
gggcaacggg
gceccagagtg
agctccagac
actcatgatc
cccagacgtce
aacccataga
ccaggactgg
ccecatcgag

Ley
Gly
Ile
val
265
Ser
Asp
Thr
va'l
val
345
Ser
Thr
Asp
Glu
AsSp
425
Lys
Leu
Glu
Leu
val
505
Tyr

Tyr

Arg
Lys
Glu
250
Tyr
Lel
Trp
val
Gln
330
His
Leu
Glu
Asn
Leu
410
Glin
Gly
val
His
Arg
490
Glu
Lys

Met

val
A1a
235
LYS
val
Thr
Thr
L.eu
315
Lys
Glu
Gly
Ser
Asn
395
Arg
Leu

Tyr

Glu

l.eu
475
Arg
Gin
Ala

Met

ttggctagea
gatgaggtcc
acgacattca
tttaatgaaa
tacctctgea
acgcagattt
cccataacac
gcagegygtg
tceetgagee
cagatcagct
gaggattaca
atgagtggca
aaaaccatct
Page 81

val
220
Phe
Thr
l.eu
Cys
Ser
300
Asp
Ser
Gly
Lys
TYr
380
Cys
Thr
AsSp
Leu
val
460
AsSh
Cys
val
Met

Ile
540

205
ser

Ala
Ile
Pro
Met
285
Asn
Ser
Thr
Leu
Asn
365
Ser
Thr
Ala
Ash
Gly
445
Met
Ser
His
Lys
Asn

525
Lys

Ala
Cys
Ser
Pro
270
Ile
Gly
Asp
Trp
His
350
Sarp
Pro
His
Phe
ITe
430
Cys
Pro
Ley
Arg
Ser
510
Giu

Met

Nucleotide sequence encoding mouse CTLA4::mouse
fusion protein with H75 Tinker

gccatgotgt
gggtgactgt
cagagaagaa
gcagagtgaa
aggtggaact
atgtcattga
agaacccctyg
cgccatccgt
ccatggtcac
ggtttgtgaa
acagtactct
aggcgrtcge

caaaacccag

Lel
Ala
Lys
255
Pro
Ala
Arg
Gly
Glu
335
Asn
Lau
Asn
Phe
Ser
415
Leu
Gin
Gln
Gly
Phe
495
AsSp
Phe

Lys

Pro
val
240
Pro
Ala
Gly
Thr
Sar
320
Arg
His
Phe
Ser
Pro
400
Glin
Leu
Ala
Ala
Glu
480
Leu
Phe
Asp

Ser

cgccagetrtt
gcrgoggcag
tacagtgggc
¢cctecaccatc
catgtaccea
tccagaacca
tceteccactc
cticatcttc
atgtgtgotg
caacgtggaa
ccgggtggtc
atgcgcggtc
agggccagta

60

120
180
240
300
360
420
480
540
600
660
720
780



agagctccac
agtctgacct
aatgggegta
tacttcatgt
gcctgetcag
tctctgggta
cattctccga
ccagrecggec
ttctttcaaa
tttaaggytt
gtgatgcccc
gagaagctga
aataagagca
gtctacaagg
atcaaaatga

<210>
<211>
<212>
<213>

<220>

<223>

<400>

Ala
i

val
val
Cys
Pro
65

Gin
Leu
Ile
Arg
Pro
145
Pro
Thr
Ser
His
Ile
225
ASn
Arg
Glu
Phe
Glu

305
Tyr

197
545
PRT
artificial Sseguence

Tinker

Ile
Ala
Arg
Ala
50

rhe
Gly
Met
Tyr
val
130
Cys
Pro
Cys
Trp
Arg
210
Gln
Asn
Gly
Glu
Leu
290
GIn

Phe

197

Gln
Ser
val
35

Thr
Cys
Leu
Tyr
va'l
115
Pro
Ala
Lys
val
Phe
195
Glu
His
Arg
Pro
Met
275
Pro
Asnh

Met

val
Phe
20

Thr
Thr
Ser
Arg
Pro
100
Ile
Ile
Ala
Ile
val
180
val
AsSp
Gln
Ala
val
260
Thr
Ala
Tyr

Tyr

aggtatatgt
gcatgatcac
cagagcaaaa
acagcaagct
tggtccacga
aacagaggca
attctagcag
agagccacat
caaaggacca
acttggyttg
aggcagagaa
agaccctcag
aggcagtgga
ccatgaatga
aaagctaa

Thr
5

Pro
val
Phe
Gly
Ala
85

Pro
Asp
Thr
Pro
Lys
165
val
Asn
Tyr
Asp
Leu
245
Arg
Lys
Glu
Lys

ser
325

Gln
Cys
Leu
Thr
Thr
70

val
Pro
Pro
Gin
ASp
150
Asp
Asp
Ash
Asn
Trp
230
Pro
Ala
Lys
Ile
Asn

310
Lys

2479.100PCO9_SEQUENCE_LISTING.TXT
agatgactaa
ttgctgtgga
tectggactc
gggaaagagyg
cgactaagac
caggaactca
acaataactg
ccttcageca
ccgactectt
tccagttitta
agcatttgaa
atcgatttct
ataagctcca
gcatagaagce

Pro
Glu
Arg
Glu
55

rhe
Asp
Tyr
Glu
Asn
135
Ala
val
val
val
Ser
215
Met
ser
Pro
Glu
Ala
295
Thr

Leu

cttgcctcca
aggcttctta
ctacaagaac
cagagtacaa
gogtctgcac
caacaattct
gggccagtac
gctcctagag
gctggacaac
ccaagcctta
gcatggcecca
gatgcggctg
gcaggtgaag
atttgacatc

ser
Tyr
Gin
40

LYS
Ash
Thr
Phe
Pro
120
Pro
Ala
Leu
ser
Glu
200
Thr
Ser
Pro
Gin
Fhe
280
val
Ala

Arg

ccagcagaag
cctgecgaaa
accgcaacag
aagagcactt
aatcacctta
tccctgaata
agcecgggaag
ctgcggactyg
atactgctaa
tcggaaatga
gaaatcaagg
aggcgctgtc
agrgatttta
ttcatcaact

val
Ser
25

Thr
Asn
Giu
Gly
val
105
Cys
Cys
Gly
Met
Glu
185
val
Leu
Gly
Iie
val
265
Ser
Asp
Thr

val

val
10

Pro
Asn
Thr
Ser
Leu
90

Gly
Pro
Pro
Ala
Ile
170
ASp
His
Arg
LyS
Glu
250
Tyr
Leut
Trp
val

Gin
330

Leu
Ser
Asp
val
Arg
75

Tyr
Met
Asp
Pro

Pro
155

ser:

Asp
Thr
val
Ala
235
Lys
val
Thr
Thr
Leu

315
LYS

Ala
His
GIn
Gly
val
Leu
Gly
Ser
l.eu
140
Ser
Leu
Pro
Ala
val
220
Phe
Thy
Ley
Cys
Sar
300
AsSD

Ser

Page 82

Ser
Asnh
Met
Phe
Asn
Cys
Asn
Asp
125
Lys
val
ser
Asp
Gin
205
Ser
Ala
Ile
Pro
Met
285
Asn
Ser

Thr

mouse CTLA4::mouse IL1D fusion protein with H75

ser
Thr
30

Thr
Leuy
Leu
Lys
Gly
110
Leu
Glu
rhe
Pro
val
190
Thr
Ala
Cys
Ser
Pro
270
Ite
Gly
Asp

Trp

His
15

Asp
Glu
ASp
Thr
val
Thr
Glu
Cys
Ile
Met
175
Gin
Gin
Leu
Ala
Lys
255
Pro
Thr

Arg

aly

Glu
335

gaaagagtic
ctggaccagce
tgatggttct
gagtctttte
catcteceyy
gatggcaggt
cacccacttc
ggtgaagact
aatgcaggac
cctggtagaa
ctcectgggt
ccectgtgaa
agaccaaggt
atacatgatyg

Gly
Glu
va'l
Tyr
Ile
80

Glu
Gln
Pro
Pro
Phe
160
val
Ile
Thr
Pro
val
240
Pro
Ala
Gly
Thr
Ser

320
Arg

840

800

960

1020
1080
1146
1200
1260
1320
1380
1440
1500
1560
1620
1638



Gly
Ley
ASh
Ser
385
Pro
Gin
Leu
Ala
Ala
465
Ghu
Leu
Phe
Asp

ser
545

<210>
<211>
<Z212>
<213>

Ser
Thr
Ser
370
Ser
val
val
Thr
Ley
450
Glu
Lys
Pro

Asn

Ile
530

<220>

<223>

<400>

Leu
Thr
355
Ser
Arg
Gly
Lys
AsSp
435
Ser
Lys
Leu
Cys
Lys

515
Phe

198
1920
DNA
Artificial Sequence

Phe
340
LYS
Leu
Gly
Gn
Thr
420
Ser
Glu
His
Lys
Glu
500
Ley

Ile

protein

198

cagcgcececa
gacgcgeget
tgctgttecy
tgecacgacct
ttcagttttyg
ggccactgea
aacaagaccc
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgccg
ccegtgetgg
aggtggcagc
tacacgcaga
attceccttga
gagctggtga
actgattatg
gttattaata
atgactgtag
gattctgeca
acctcagtca

ggatccggrg
tcagcaggag

Ala
Thr
Asn
Gln
Ser
405
Phe
Leu
Met
Gly
Thr
485
Asn
Gin

AsSh

ccgggggtcec
gcrgcecgggt
agtgggactg
gceggeacca
gctrccagtg
aaccttggac
acaacgctagt
cttctgacaa
cagtcttcct
tTcacatgegt
tggacggegt
cgtaccgtgt
acgegtgegc
ccaaagggca
Ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctctc
ccgaaagtta
ggcctgggga
ctatacagtg
titactatga
acaaatcctc
tctattactg
ccgtetectc
gcggcggatc
agaaggtcac

Cys
Ile
Thr
TYF
390
His
Phe
Met
Ile
Pro
470
Leu
Lys
Asp
Cys

2479.100PC09_SEQUENCE_LISTING.TXT

Ser
Ser
Gly
375
Ser
Met
GlIn
Gln
Gin
455
Giu
Arg
Ser

Gln

Ile
533

val
Arg
360
Thr
Arg
L.eu
Thr
AsD
440
Phe
Ile
Met
Lys
Gly

520
Giu

€gggtgcggc
tcacacgacg
catgtgtgtc
cccttgtece
tatcgactgr
agactgcacc
gtgcgtccca
aactcacaca
cttcecececca
ggtggtggac
ggaggtgcat
ggtcagecgtc
ggtctccaac
gccccgagaa
ggtcagcectg
gagcaatggg
ctoccttcetic
cttctcatge
cctgteteeg
cagcccgaat
atcagtgaag
ggtgaagcag
taatacaaac
cagcacagcec
tgcaagagecg
agggggtgga
tgacattgtg
tatgagctgce

val
345
Ser
Gln
Glu
Leu
Lys
425
Phe
Tyr
Lys
Arg
Ala
505
va'l

Ala

cctgggcgec
cgctgctgec
cagcctgaat
ccaggecagg
gcetegggga
cagttcgggt
gggtceccge
tgcccaccgt
aaacccaagg
gtgagccacg
aatgccaaga
ctecaccgtece
aaagcecctec
ccacaggtgt
acctgectgy
cagccggaga
ctctacagea
tcegtgatge
ggtaactcat
tctcaggtec
atttcctgea
agtcatgcaa
tacaaccaga
tatatggaac
gcctggtata
ggctctgyty
ctgtcacagt
aaatccagtc

His
fLeu
Mat
Asp
Glu
410
Asp
LYyS
Leu
Glu
Leu
490
val
Tyr
Tyr

Glu Gly Leu

Gln
365
His

Gly Lys
Ala Gly
380
Asn Asn
395

L.eu

Cys

Arg Thr

Gln Leu Asp

Gly Ley
445
val

Tyr

Glu
460
Leu

val

His
475
Arg

Asn

Arg Cys

Glu GIn val

Ala Met
325
Ile

LysS

Met Met

540

Nucleotide sequence encoding GITR::3D1 fusion
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His
350
Arg
Ser
Thr
Ala
Asn
430
Gly
Met
Ser
His
Lys
510
Asn

Lys

tcetgettgg
gcgattacce
tccactgegg
gggtacagtc
cctictcegyg
ttcrcactgt
cggcagagec
geeeageacc
acacccteat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgec
tcaaaggett
acaactacaa
agctcaccgt
atgaggctct
tattcaacca
agctgcagea
agggttcegg
agagtctaga
agttrraagqg
ttgccagatrt
tggactactg
gcggtggetc
ctcecatecte
agagtctgct

Asn

His Asn

Pro Asn

Phe
400
Ser

His

Phe
415
ITe Leu

Cys Gin

Pro Gin

Leu Gly
480
Arg Phe
495
Ser Asp

Glu pPhe

Met Lys

gacgggaacg
gggcgaggag
agacccttge
ccaggggaaa
gggccacgaa
gttccctggy
gcttgggetc
tgaagccgey
gatctccegg
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
cccatcecegy
ctatccaagc
gaccacgcct
ggacaagagc
gcacaaccac
agaagttcaa
gtctgggect
ctacacattc
gtggattgga
caaggccaca
gacatctgag

gggtcaagga
tggcggaggt
cctggetgtg
caacagtaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



2479, 100PCO8_SEQUENCE_LISTING.TXT
acccgagaga actacttgge tiggtaccag cagaaaccag ggcagtctcc taaactgetg 1740
atctactggg catccactag ggaatctggg gtccctgatc gcttcacagyg cagtggatet 1800
gggacagatt tcactctcac catcagcagt gtgcaggcty aagacctgge agtttattac 1860
tgcacgcaat cttataatct ttacacgttc ggagggggga ccaagctgga aataaaataa 1920

<210> 199
<211> 639
<212> PRT
<213> Artificial Sequence

<220>
<223> GITR::3p1 fusion protein

<400> 199
G}Ln Arg Pro Thr Gly Gly Pro Gly Cys %y Pro Gly Arg Leu Leu Leu
5 15
Gly Thr Gly ggr Asp Ala Arg Cys ggs Arg val His Thr ggr Arg Cys
Cys Arg ésp Tyr Pro Gly Glu Géu Cys Cys Ser Glu ng Asp Cys Met
5 4
Cys V81 Gin Pro Glu Phe ?;S Cys Gly Asp Pro %gs Cys Thr Thr Cys
5
Arg His His Pro Cys Pro Pro Gly GlIn Gly val GIn Ser Gin Gly Lys
65 70 75 80
phe ser Phe Gly Phe GIn Cys Ile Asp g%s Ala Ser Gly Thr S?e Ser
85
Gly Gly His Glu Gly His Cys Lys Pro Trp Thr Asp Cys Thr Gln Phe
100 105 110
Gly Phe Leu Thr val Phe Pro Gly Asn Lys Thr His Asn Ala val Cys
115 120 125
val pro Gly Ser pPro Pro Ala Glu Pro Leu Gly Leu Glu Pro Lys Ser
130 135 140
Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala
145 150 155 160
Gly Ala Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
165 170 175
Arg Thr pro Glu val Thr Ccys val val val Asp val ser
180 185 190
His GTu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
195 200 205
val His asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
210 215 220
Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn
225 230 235 240
Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro
245 250 255
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Glin Pro Arg Glu Pro Gln
260 265 270
val Tyr Thr Leu Pro Pro $er Arg Asp Glu Leu Thr tys Asn Gin val
275 280 285
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
290 295 300
Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
305 310 315 320
Pro val Leu Asp Ser Asp Gly Ser Phe pPhe Leu Tyr Ser Lys bteu Thr
325 330 335
val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
340 345 350
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
355 360 365
Ser Pro Gly Asn Ser Leu Phe Asn GIn Glu vat Gln 1le Pro Leu Thr
370 375 380
Glu Ser Tyr Ser Pro Asn Ser Gin val GIn Leu GIn Gln Ser Gly Pro
385 390 395 400
Glu Leu val Arg Pro Gly Giu Ser val Lys Ile Ser Cys Lys Gly Ser
405 410 415
Gly Tyr Thr Phe Thr Asp Tyr Ala Ile GlIn Trp val Lys Gin Ser His
Page 84

Met Ile Ser



Ala ser
435

Tyr

Lys

Thr Asn

450

Lys Ser Ser

465
ASp

Ser Ala

Trp Gly GlIn

Gly Gly Gly
515
val Leu
530

val

Ile
Lys Thr
545
Thr

Arg Giu

Pro Lys Leu
Phe
595

val

AsSp Arg

Ser
610
Asnh

ser
Tyr Leu
625

<210>
<211
<212>
<213>

<220>
<223

200
1989
DNA

prote

<400> 200
ctgccgrect
ccaggitatc
cctccaggea
tgtgacccag
tgiggctgea
cgcgettacg
gacaccctgt
tgtcagcacc
tcccaccicy
gaagccgegg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatyg
gagaaaacca
ccatcecgyg
tatccaagcg
accacgectc
gacaagagca
cacaaccact
gaagttcaaa
tctgggecty
tacacattca
tggattggag
aaggccacaa
acatctgagg
ggtcaaggaa
ggcggaggry
ctggctgtgt

420
Leu Glu

Asn GIn

Ser Thr

Trp
Lys

Ala

2479.100P§g9_SEQUENCE_LISTING.TXT
4

Ile Gly
440
Phe Lys
455

Tyr Met

470

Ile Tyr
485
Gly Thr
500
Gly ser

Ser Gln

Met Ser

Tyr
Ser
Gly
ser

Cys

Cys Ala

va'l Thr

Gly Gly
520
Pro ser
535

Lys Ser

550

Asn Tyr
565
Leu Ile
580
Thr Gly

Gin Ala

Tyr Thr

Leu
Tyr
Ser
Glu
Phe

Ala Trp

Trp Ala

Gly ser
600
Asp Leu
615

Gly Gly

630

in

gcaaggagga
gtgtgaagga
cctacattoc
ccatgggect
gcccaggecea
ccacctcecag
gtcagaactg
agaccaagtg
agcccaaatc
gtgcaccgtc
ccecctgaggt
actggtacgt
acaacagcac
gcaaggcgta
tctecaaage
atgagctgac
acatcgceegt
ccgtgcrgga
ggtggcagea
acacgcagaa
ttcecettgac
agctggtgag
ctgattatgc
ttattaatat
tgactgtaga
attctgeeat
cctecagtcac
gatccggtyag
cagcaggaga

Artificial Sequence

cgagtaccca
ggcctgeggy
ccacctcaat
gcgcgegage
ctictgecatc
cccgggecag
ccececcgyggs
cagctggctg
ttctgacaaa
agtcttcctce
cacatgcegtg
ggacggcgtg
gtaccgtgtg
cgecgrgegeg
caaagggcag
Caagaaccag
ggagtgggag
ctcecgacggce
ggggaacgtc
gagcctctec
Cgaaagttac
gcctggggaa
tatacagtgg
ttactatgat
caaatcctec
ctattactgt
cgtctectcea
cggcggatct
gaaggtcact

val
Gly
Glu
Arg
val
505
Gly
Ser
Ser
Tyr
ser
585
Gly
Ala

Gly

Ile Asn

Lys Ala
Ala
475
Ala

Leu

Ala
490
Ser ser

Ser Gly

Leu Ala

Gin Ser
555
GIn Gln
570
Thr Arg

Thr Asp

val Tyr
Thr Lys
635

gtgggctccg
gagctgacgg
ggcctaagcea
cggaactgcet
gtccaggacg
agggtgcaga
accttctcte
gtgacgaagg
actcacacat
ttccecccaa
gtggtggacg
gaggtgcata
gtcagcgtcec
gtctecaaca
ccccgagaac
gtcagcctga
agcaatgggce
tccrtctice
ttctcatget
ctgtcetecgy
agcccgaatt
tcagtgaaga
gtgaagcaga
aatacaaact
agcacagecct
gcaagagcegg
gggggtggag
gacattgtgc
atgagctgea

430

Ile Tyr Tyr

445
Thr Met Thr
460
Arg

Leu Thr

Trp Tyr Met

Gly Gly Gly

510

Gly Gly Gly
525

val Ser

540

Leu

Ala

Leu Asn

Lys Pro Gly

Glu ser Gly
590
Thr Leu
605

Cys

Phe

Tyr Thr

620

Leu Gluy Ile

Nucleotide sequence encoding HVEM::3D1 fusion

agtgctgeccc
gcacagtgig
agtgtctgca
ccaggacaga
gggaccactyg
dagggaggcac
ccaatgggac
ccggagctgg
gcccaccgtyg
aacccaagga
tgagccacga
atgccaagac
tcaccgtoct
aagccectecc
cacaggigta
cctgectggt
agccggagaa
tctacagcaa
ccgtgatgea
gtaactcatt
ctcaggtcca
tttcctgeaa
gtcatgcaaa
acaaccagaa
atatggaact
cctggtatat
gcrcrggtgg
tgtcacagic
aatccagtca

Page 85

ASp Asnh

val Asp

Glu
480
Tyr

Ser

ASp
495
Gly ser

Ser Asp

Gly Glu

ser Arg
560
Gin Ser
575
val pro

Thr Ile

Gin ser

Lys

caagtgcagt
tgaaccctge
gtgccaaaty
gaacgcegty
cgcegegtge
cgagagtcag
cctggaggaa
gaccagcage
cccageacct
caccctrcatg
agaccctgag
aaagccgeyg
gcaccaggac
agececeatc
cacccetgeee
caaaggctte
caactacaag
gctcaccgtg
tgaggctcty
attcaaccaa
gctgcageag
gggttccggc
gagtctagag
gtttaagggc
tgccagattg
ggactactgg
cggtggetcr
tccatcctec
gagtctgctc

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900
9260
1020
1080
1140
1200
1260
1320
1380
1440
1560
1560
1620
1680
1740



2479, 100PCO9_SEQUENCE_LISTING.TXT
aacagtagaa cccgagagaa ctacttggot tggtaccage agaaaccagg gcagtctcct 1800
aaactgctga tcetactggge atccactagg gaatctgggy tocctgatcg cttcacagge 1860
agtggatctg ggacagattt cactctcacc atcagcagtg tgcaggctga agacctggca 1920
gtttattact gcacgcaatc ttataatctt tacacgttcg gaggggggac caagctggaa 1980
ataaaataa 1889

<210> 201
<211> 662
<212> PRT
<213> Artificial Sequence

<220>
<223> HVEM::301 fusion protein

<400> 201
Liu Pro Ser Cys Lys Glu Asp Glu Tyr ;Bo val Gly Ser Glu Cys Cys
5 15
Pro Lys Cys Sgr Pro Gly Tyr Arg V%T Lys Glu Ala Cys Gly Glu Leu
2 2 30
Thr Gly thr val Cys Glu Pro c%s Pra Pro Gily Thr Tgr ITe Ala His
35 4 4
Leu ggn Gly teu Ser Lys Cys Leu GIn Cys GIn Met Cys Asp Pro Ala
55 60
Met Gly Leu Arg Ala Ser Arg Asn Cys Ser Arg Thr Glu Asn Ala val
65 70 75 80
Cys Gly Cys Ser ggo Gly His Phe Cys gge val GIn Asp Gly Asp His
85
Cys Ala Ala Cys Arg Ala Tyr Ala Thr Ser Ser Pro Gly Gln Arg val
100 105 110
Gin Lys Gly Gly Thr Glu Ser GIn Asp Thr Leu Cys GIn Asn Cys Pro
115 120 125
Pro Gly Thr Phe Ser Pro Asn Gly Thr Leu Glu Glu Cys Gln His Gln
130 135 140
Thr Lys Cys Ser Trp Leu val Thr Lys Ala Gly Ala Gly Thr Ser Ser
145 150 155 160
ser His Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
165 170 175
Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser val pPhe Leu Phe Pro
180 185 190
Pro Lys Pro Lys Asp Thr Leu Met Ile ser Arg Thr Pro Glu val Thr
195 200 205
Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn
210 215 220
Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg
225 230 235 240
Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr val
245 250 255
Leu His GIn Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala val Ser
260 265 270
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
275 280 285
Gly Gin Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp
290 295 300
Glu Leu Thr Lys Asn GIn val Ser teu Thr Cys Leu val Lys Gly Phe
305 : 310 315 320
Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu
325 330 335
Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser phe
340 345 350
Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin G1n Gly
355 360 365
Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Ash His Tyr
370 375 380
Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Asn Ser Leu Phe Asn Gln
385 390 395 400
Glu val Gln 1le Pro Leu Thr Glu Ser Tyr Ser Pro Asn Ser Gln val
405 410 415
Gln Leu Gin GlIn Ser Gly Pro Glu Leu val Arg Pro Gly Glu Ser val
Page B6



ITe ser
435

val

Lys
Gln Trp
450

Ile Asn Ile

465

Lys Ala Thr

teu Ala Arg

Ala Ala Trp
515
Ser Gly
530

Gly

ser

Ser
545
Leu

Gly

Ala val

GIn Ser Leu

Gin GIn Lys
595
Arg Glu
610

Asp

Thr
Thr Phe
625
val

Tyr Tyr

Thr Lys Leu

<210> 202
<211> 2163
<212> DNA

420
Cys

Lys
Tyr
Met
Leu
500
Tyr
Gly
Gly
Ser
Leu
580
Pro
Ser
Thr
Cys

Glu
660

Lys
Gin
Tyr
Thr
485
Thr
Met
Gly
Gly
Ala
565
Asn
Gly
Gly
Ley
Thr

645
Ile

Gly
Ser
ASD
470
vai
Ser
Asp
Gly
Ser
550
Gly
ser
Gin
val
Thr
630
Gin

Lys

2479.100PCO9_SEQUENCE_LISTING.TXT

Sar
His
455
Asnh
ASp
Glu
Tyr
Ser
535
Asp
Glu
Arg
Ser
Pro
615
Ile

Ser

<213> Artificial sequence

<220>

Gly
440
Ala
Thr
LYS
Asp
Trp
520
Gly
Ie
Lys
Thr
Pro
600
Asp
Serpr

Tyr

425
Tyr

LYysS
Asn
ser
Ser
505
Gly
Gly
val
val
Arg
585
LYS
Arg
Ser

Asn

Thr
Ser
Tyr
Ser
490
Ala
Gln
Gly
Leu
Thr
570
Glu
L.euy
Phe
val

Leu
650

<223> Nucleotide sequence encoding PDL1
protein

<400> 202
tttactgtca
gaatgcaaat
atggaggata
agtagctraca
cttcagatca
ggtggtgecg
caaagaattt
ggctacccca
accaccacca
atcaacacaa
aaccatacag
ctcgagccca
gcgggtgeac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagyg
accatctcca
<gggatgagc
agcgacatcyg
cctecegtge
agcaggtggce
cactacacgc
caaatteccct
cctgagetgg

cggttcecaa
tcccagtaga
agaacattat
gacagagggc
cagatgtgaa
actacaagceg
tggttgtgga
aggccgaagt
ccaattccaa
Caactaatga
ctgaattggt
aatcttctga
cgtcagtctt
aggtcacatyg
acgtggacgg
gcacgtaccg
cgtacgegtg
aagccaaagg
tgaccaagaa
ccgrtggagty
tggactccga
agcaggggaa
agaagagcect
tgaccgaaag
tgaggcctagg

ggacctatat
aaaacaarta
tcaattrgtg
ccggctgttg
attgcaggat
aattactgtg
tccagteace
catctggaca
gagagaggag
gattttctac
catcccagaa
caaaactcac
cctettececc
cgtggtggty
cgtggaggtg
tgtggtcage
cgcggtcicc
gcagccocga
ccaggrcage
ggagagcaat
cggetectic
cgtcttcetca
ctcececrgret
ttacagcccy
ggaatcagtg

Phe
Leu
Asn
475
Ser
Ile
Gly
Gly
Ser
555
Met
Asn
Ley
Thr
Gin

635
Tyr

430

Thr Asp Tyr
445

Glu Trp

460

Gln

Ile

Lys Phe

Thr Ala Tyr

Tyr Tyr Cys
510
val

Thr Ser

525
Ser Gly
540

Gln

Gly

Ser Pro

ser Cys Lys
Ala
500

Trp

Tyr Leu

ITe Tyr
605
Gly Ser
620
Ala

Gly

Glu Asp

Thr phe Gly

::301 fusion

gtggtagagt
gacctggcetg
catggagagg
aaggaccagc
gcaggggtgt
aaagtcaatg
tctgaacatg
agcagtgacc
aagcttttca
tgcactttta

cracctctgg

acatgcccac
ccaaaaccca
gacgtgagce
cataatgcca
gtcctcacceg
aacaaagccec

gaaccacagg
ctgacctgec

gggcagecgg
ttcctctaca

tgcteegtga

ccgggtaact
dattctcagg
aagatttcct
Page 87

atggtagcaa
cactaattgt
aagacctgaa
tctecectggy
accgctgeat
ccccatacaa
aactgacatyg
atcaagtcct
atgtgaccag
ggagattaga
cacatccteg
cgtgcccage
aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
tececagecce
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggc
cattattcaa
tccagetgea
gcaagggttc

Ala Ile

Gly val

Lys Gly
480
Met Giu
495
Ala Arg

Thr val

Gly Gly

Ser Ser
560
Ser ser
575
Trp Tyr

Ala Ser

Ser Gly
Ala
640
Gly

Leu

Gly
655

tatgacaatt
ctattgggaa
ggttcagceat
aaatgectgea
gatcagctat
caaaatcaac
tcaggcetgag
gagtggtaag
cacactgaga
tcctgaggaa
aaatgaaagg
acctgaagcec
catgatcice
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gceceeoeatcec
cttctatcca
caagaccacg
cgtggacaag
Tctgcacaac
ccaagaagtt
gcagtctggg
cggctacaca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
S60
1020
1080
1140
1200

1260

1320
1380
1440
1500



2479.100PCOY9_SEQUENCE_LISTING.TXT

ttcactgatt atgctataca gtgggtgaag cagagtcatg caaagagict agagtggatt 1560
ggagttatta atatttacta tgataataca aactacaacc agaagtttaa gggcaaggece 1620
acaatgactg tagacaaatc ctccagcaca goctatatgg aacttgecag attgacatct 1680
gaggattctg ccatctatta ctgtgcaaga geggectggt atatggacta ctggggtcaa 1740
ggaacctcag tcaccgtctc ctcagggoyt ggaggcetctg gtggcggigg ctctggegga 1800
ggtggatccg gtggegocgg atctgacatt grgctgtcac agtetecatc ctccctgget 1860
gtgtcagcag gagagaaggt cactatgagce tgcaaatcca gtcagagtct gctcaacagt 1920
agaacccgag agaactactt ggcttggtac cagcagaaac cagggcagtc tcectaaactg 1980
ctgatctact gggcatccac tagggaatct ggggtccctg atcgettcac aggcaogtgga 2040
tctgggacag atttcactet caccatcagc agtgtgcagg ctgaagacct ggcagtttat 2100
tactgcacge aatcttataa tcetttacacg tteggagggg ggaccaagct ggaaataaaa %%gg
taa

<210> 203
<211> 720
<212> PRT
<213> Artificial Sequence

<220>
<223> PDL1::3p1l fusion protein

<400> 203
Pge Thr val Thr val Pro Lys Asp Leu E%r val val Glu Tyr ggy Ser
5
Asn Met Thr %ée Glu Cys Lys Phe Pro val Glu Lys Gln Eeu Asp Leu
25 0
Ala Ala L3.eu ITe val Tyr Trp g;i)u Met GIu Asp Lys Asn Ile Ile GlIn
5 45
Phe val His Gly Glu Glu Asp Leu Lys val Gin ggs Ser Ser Tyr Arg
50 55
GIn Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn Ala Ala
65 70 75 80
Lteu Gin Ile Thr ggp val Lys Leu Gin ggp Aja Gly val Tyr Sgg Cys
Met Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr val Lys val
100 105 1190
Asn Ala Pro Tyr Asn Lys Ile Asn Gln Arg Ile rLeu val val Asp Pro
115 120 125
val Thr Ser Glu His Glu Leu Thr Cys GIn Ala Glu Gly Tyr Pro Lys
130 135 140
Ala Glu val 1le Trp Thr Ser Ser Asp His Gln val Leu Ser Gly Lys
145 150 155 160
Thr Thr Thr Thr Asn ser Lys Arg Glu Glu Lys Leu Phe Asn val Thr
165 170 175
Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr Cys Thr
180 185 190
Arg Leu Asp Pro Glu GIlu Asn His Thr Ala Glu Leu val Ile
185 200 205
Pro Giu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Leu Glu Pro Lys
210 215 220
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
225 230 235 240
Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
260 265 270
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
275 280 285
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300
Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu
305 310 315 320
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
325 330 335
Pro ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
340 345 350
GTn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu teu Thr Lys Asn Gln
355 360 365
Page 88
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val ser
370

Glu

L.eu

val
385
Pro

Trp

Pro val

Thr val Asp

val His
435
Pro

Met
Leu Ser
450
Thr Glu
465

Pro

ser

Glu Leu

Ser Gly Tyr

His Ala Lys
515
Thr Asn
530

Lys

Asn

Asp sSer

545
Galu

Asp Ser

Tyr Trp Gly

Ser Gly Gly
595
ITe val
610

Lys

Asp

Glu val

625

Arg Thr Arg

Ser Pro Lys

Pro Asp Arg
675
sSer

Ite ser

690
ser Tyr

705

Asn

<210>
<2131>
<212>
<213>

<220>
<223>

204
2106
DNA

prote

<400> 204

ttattcacag
ctggaatgca
caaaaggtgg
ctgcccttag
taccaatgea
aaagcttcct
gagctcacct
gttcctgeca
ctgcgectaa
agggaactta
actctcgagce

gccgegggtg

Thr Cys

Glu Ser

Leu

Asn

2479.100PC09_SEQUENCE_LISTING.TXT

val
375
Gly

Lys
Gln

390

Leu Asp
405
Lys Ser
420

Glu Ala

Gly Asn

Tyr Ser

Ser
Arg
Leu
Ser

Pro

Asp Gly

Trp Gln

His Asn
440
Leu Phe
455

Asnh Ser

470

val Arg
485
Thr Phe
500
Ser Leu

Tyr Asn

Ser Ser

Pro
Thr
Glu
Gln
Thr

Gly Glu

Asp Tyr
Ile
520
Phe

Trp

Lys
535

Ala Tyr

550

ile
565
Gly

Ala

Gln
580
Gly Gly

Leu Ser

Thr Met

Tyr
Thr
Sar
Gln

Ser

Tyr Cys

Ser val

Gly Gly
600
Ser Pro
615

Cys Lys

630

Gl Asn
645
ey Ley
660

phe Thr

val GlIn

Leu Tyr

Tyr
Ile
Gly
Ala

Thr

teu Ala

Tyr Trp

ser Gly
680
Glu Asp
695

Phe Gly

710

in

tgacagtccc
actttgacac
aaaatgatac
ggaaggcctc
taatcatcta
acaggaaaat
gccaggctac
acaccagcca
agccaccecc
ctttggecag
ccaaatcttc
caccgtcagt

artificial sequence

Nucleotide sequence encoding PDL2

taaggaactg
tggaagtcat
atccccacac
gttccacata
tggggtcgee
aaacactcac
aggttatcct
ctccaggacc
tggcagaaac
cattgacctt
tgacaaaact
cttcetettce

Gly phe Tyr

Pro Glu Asn
395
Fhe Phe
410

Gly

ser

Gin
425
His

Asn

Tyr Thr

Asn GTn Glu
Gln
475
Lys

Gin val
val
490
Iie

Ser

Ala
505
Gly

Gln

val Ile

LYS Gly Lys

Met Glu Leu

555

Ala Arg Ala
570

Thr val

585

Gly

Ser

Gly Ser

ser Ser Leu
G1n
635

Gin

s5er ser

Trp Tyr
650
Ala ser
665

ser

Thr

Gly Thr

Leu Ala val
Thr

715

Gly Gly

tacataatag
gtgaaccttg
cgtygaaagag
cctcaagtec
tgggactaca
atcctaaagg
ctggcagaag
cctgaaggcec
ttcagetgtyg
caaagtcaga
cacacatgcc
ccececaaaac

Pro
380
Asn

ser Asp
Tyr Lys

Leu Tyr Ser

val Phe Ser

430

GIn Lys ser

445

val Glin Ile

460
Leu

Gln GIn

Ile Ser Cys

Trp val Lys
510
Ite Tyr
525

Thr

Asn

Ala
540
Ala

Met

Arg Leu

Ala Trp Tyr

Ser Gly Gly

590

Gly Gly Gly
605

Ala val

620

Ser

Ser

Leu Leu

Gin Lys Pro

Glu Ser
670
Thr

Arg

Phe
685
Tyr

Asp

Tyr
700
Lys

Cys

Leu Glu

:73p1 fusion

agcatggcag
gagcaataac
ccactttgcet
aagtgaggga
agtacctgac
ttccagaaac
tatcctggec
tctaccaggt
tgttctggaa
tggaacccag
caccgtgecc
ccaaggacac

Page 89

Ile Ala

Thr
400
ieu

Thr

Lys
415
Cys Ser

Leu Ser

Pro Leu

Ser Gly
480
Lys Gly
495
Gin ser

TYr Asp

Thr val

Thr Ser
560
Met Asp
575
Gly Gly

Gly ser

Ala Gly
ser
640
Glin

Asn

Gly
655
Gly val

Leu Thr

Thr Glin
ITe Lys
720

caatgtgacc
agccagtttyg
ggaggagcag
cgaaggacag
tctgaaagtc
agatgaggta
aaacgtcagce
caccagtgtt
tactcacgtyg
gacccatcca
agcacctgaa
cctcatgatce

60

120
180
240
300
360
420
480
540
600
660
720



tccecggacce
aagttcaact
gagcagtaca
ctgaatggca
aaaaccatct
tcccgggatyg
ccaagcgaca
acgeceteceg
aagagcaggt
aaccactaca
gttcaaattc
gggcctgage
acattcactg
attggagtta
gccacaatga
tctgaggatt
caaggaacct
ggaggtggat
gctgtgtcag
agtagaaccc
ctgctgatct
ggatciggga
tattactgeca
aaataa

<210>
<211>
<212>
<213>

<220>

<223>
<400>

ey
1

Ser
Lau
Pro
Lys
&5

Tyr
Thr
L.YS
TYyr
Thr
145
L.eu
Asn
Glin
Lys
Pro
225
Ser

AsSp

Phe
Asn
Gly
His
50

Ala
Gin
Leu
val
Pro
130
Ser
Arg
Thr
Met
Thr
210
Ser
Arg

Pro

205
701
PRT
Artificial Sequence

PDLZ::
205

Thr
val
Ala
25

Arg
Ser
Cys
Lys
Pro
115
Leu
His
Leu
His
Glu
185
His
val
Thr

Glu

ctgaggtcac
ggtacgtgga
acagcacgta
aggcgtacgc
ccaaagcecaa
agctgaccaa
tcgeegtgga
tgetggactc
ggcagcaggy
cgcagaagag
ccttgaccga
tggtgaggcec
attatgctat
ttaatattta
ctgtagacaa
ctgccatcta
cagtcaccgt
ccggrggcgg
caggagagaa
gagagaacta
actgggcatc
cagatttcac
cgcaatctta

2479.100PC0O9_SEQUENCE_LISTING.TXT
gtggacgtga
gtgcataatg
agcgtectca
tccaacaaaqg
cgagaaccac
agcctgacct
aatgggeage
ttcttectet
tcatgctccyg
tctccgggra
ccgaatictc
gtgaagattt
aagcagagtc
acaaactaca
acagcctata
agagcggect
ggtggaggct
attgtgctgt
agctgcaaat
taccagcaga
tctgyggtece
agcagtgtge
acgttcggag

atgcgrggtg
cggcgtggag
ccgtgtggtc
gtgcgeggtc
agggcagccec
gaaccaggtc
gtgggagagc
cgacggctcec
gaacgtcttce
ccteteccty
aagttacagc
tggggaatca
acagtgggatgd
ctatgataat
atcctccage
ttactgtgca
ctcctcaggy
cggatctgac
ggtcactatg
cttggettyg
cactagggaa
teteaccatce
taatctttac

3pl fusion protein

val
Thr
20

Ile
Glu
Phe
Ile
val
100
Glu
Ala
Ser
LYS
val
180
Pro
Thr
Phe
Pro

val
260

Thr
5
Leu
Thr
Arg
His
Ile
85
LysS
Thr
Glu
Arg
Pro
165
Arg
Arg
Cys
Leu
Glu

245
Lys

val
Glu
Ala
Ala
Ile
70

Ile
Ala
Asp
val
Thr
150
Pro
Glu
Thr
Pro
Phe
230
val

Phe

Pro
Cys
Sar
Thr
55

Pro
Tyr
Ser
Glu
Ser
135
Pro
Pro
Leu
His
Pro
215
Pro
Thr

Asn

Lys
Asn
Leu
40

Ley
Gln
Gly
Tyr
vai
120
Trp
Glu
Gly
Thr
Pro
200
Cys
Pro
Cys

Trp

Glu
Phe
25

Gin
Leu
val
val
Arg
105
Glu
Pro
Gly
Arg
Leu
185
Thr
Pro
Lys
val

Tyr
265

Leu
10

ASD
Lys
Glu
Gin
Ala
90

Lys
Ley
Asn
Leu
Asn
170
Ala
Leu
Ala
Pro
val

250
val

Tyr
Thr
va'l
Glu
val
75

Trp
Ile
Thr
val
Tyr
155
Phe
ser
Glu
Pro
LYS
235
val

ASp

gccacgaaga
ccaagacaaa
ccgtectgea
cccteccage
aggtgtacac
gcctggtcaa
cggagaacaa
acagcaagct
tgatgcatga
acicattatt
aggtccaget
cctgcaaggg
atgcaaagag
accagaagtt
tggaacttgc
ggtatatgga
ctggtggcgg
cacagtctcce
ccagtcagag
aaccagggea
ctgatcgett
aggctgaaga
gggggaccaa

Ile
Gly
Glu
Glin
60

Arg
Asp
Asn
Cys
Ser
140
Gln
Ser
Ile
Pro
Glu
220
Asp
Asp

Gly

Page 90

Ile
Ser
Asn
45

Lau
AsD
Tyr
Thr
Gln
125
val
val
Cys
AsSp
Lys
205
Ala
Thr
val

val

Glu
His
30

AsSp
Pro
Glu
Lys

His
110

Ala

Pro
Thr
val
Leu
190
Ser
Ala
Leu

ser

Glu
270

His
val
Thr
Leu
Gly
Tyr
95

Ile
Thr
Ala
Ser
Phe
175
Glin
Ser
Gly
mMet
His
255
va'l

ccctgaggtce
gccgcgggag
ccaggactgg
cceccatcgag
cctgeececa
aggcttctat
Cctacaagacc
caccgtggac
ggctctgceac
caaccaagaa
gcagcagtct
ttccggetac
tctagagtgg
taagggcaag
cagattgaca
ctactggogt
tggetctggc
atceteectyg
tctgetcaac
gtctcctaaa
cacaggcagt
cctyggeagtt
gcrggaaata

Gly
Asn
ser
Gly
Gln
80

Leu
Leu
Gly
Asn
val
160
Trp
Ser
AsSp
Ala
Ile

240
Glu

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2106



2479.100PC09._SEQUENCE_LISTING.TXT
Asn Ala Lys Thr Lys Pro Arg Giu Glu GIn Tyr Asn Ser Thr Tyr Arg
275 ' 280 285
val val Ser val Leu Thr val Leu His Gin Asp Trp Leu Asn Gly Lys
290 2095 300 :
Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
305 310 315 320
Lys Thr ITe Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln val Tyr
325 330 335
Thr Leu Prc Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu
340 345 350
Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
355 360 365
Glu Ser Asn Gly Gln Pro Glu Ash Asn Tyr Lys Thr Thr Pro Pro val
370 375 380
Leu Asp Ser Asp Gly Ser Phe pPhe Leu Tyr Ser Lys Leu Thr val Asp
385 390 395 400
Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser val Met His
405 410 415
Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
420 425 430
Gly Asn Ser Leu Phe Asn GIn Glu val Gin Ile Pro Leu Thr Glu Ser
435 440 445
Tyr Ser Pro Asn Ser GIn val G1n Leu GIn GIn Ser Gly Pro Glu Leu
450 455 460
val Arg Pro Gly Glu Ser val Lys Ile Ser Cys Lys Gly Ser Gly Tyr
465 470 475 480
Thr Phe Thr Asp Tyr Ala ITe GIn Trp val Lys GIn Ser His Ala Lys
485 490 495
Ser Leu Glu Trp Ile Gly val Ile Asn Ile Tyr Tyr Asp Asn Thr Asn
500 505 510
Tyr Asn GIn Lys Phe Lys Gly Lys Ala Thr et Thr val Asp Lys Ser
515 520 525
ser Ser Thr Ala Tyr Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser
530 335 540
Ala Ile Tyr Tyr Cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly
545 550 555 560
Gln Gly Thr ser val Thr val ser ser Gly Gly Gly Gly ser Gly Gly
565 570 575
Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Asp Ile val
580 585 590
Leu Ser Gln Ser Pro Ser Ser teu Ala val Ser Ala Gly Glu Lys val
595 600 605
Thr Met Ser Cys Lys Ser Ser GlIn Ser Leu Leu Ash Ser Arg Thr Arg
610 615 620
Glu Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GlIn Ser Pro Lys
625 630 635 640
Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val Pro Asp Arg
645 650 655
Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
660 665 670
val Gin Ala Glu Asp Leu Ala val Tyr Tyr Cys Thr GlIn Ser Tyr Asn
675 680 685
Leu Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
690 695 700

<210> 206

<211> 1806

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide seguence encoding TGFBetaRl::3D1 fusion
protein

<400> 206

gcggcgetge toccgggyge gacggegtta cagtgtttct gecacctctg tacaaaagac 60

aattttactt gtgtgacaga tgggctctgc tttgtctety tcacagagac cacagacaaa 120
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gttatacaca
gtatatgcac
cattgcaata
gaactcgagc
gccgegggty
tcceoggacec
aagttcaact
gagcagtaca
ctgaatggca
aaaaccatct
tccegggatg
ccaagcgaca
acgcctccey
aagagcaggt
aaccactaca
gttcaaattc
gggcctgagce
acattcactyg
attggagtta
gccacaatga
tctgaggatt
caaggaacct
ggaggtggat
gctgtgtcag
agtagaaccc
ctgctgatct

ggatctggga
tattactgea

aaataa

<210>
<211>
<21z>
<213>

207
601
PRT

<220>

<223>
<400>

Ala
1
Cys
sear
Ala
Ser
65
H1s
Leu
Cys
Leu
Glu
145
Lys
Lys
Leu
Ala

Lys

207
Ala Leu Leu
Thr Lys Asp
20
Thr Glu
35

Ile

val

Glu
50
ser

AsSp

L.ys Thr

Cys Asn Lys
val
100

Cys

Gly Pro

Pro Pro
115
pPhe pPro
130

val

Pro

Thr Cys

Phe Asn Trp
Glu
180

Leu

Pro Arg
val
195
ser

Thr

val
210
Ala

Asn

Lys Gly

acagcatgtg
cctcttcaaa
aaatagaact
ccaaatctic
caccgtcagt
ctgaggtcac
ggtacgtgga
acagcacgta
aggcgtacgce
ccaaagccaa
agctgaccaa
tcgecgtgga
tgctggactc
ggcagcaggg
cgcagaagag
ccttgaccga
tggtgaggcce
attatgctat
ttaatattta
ctgtagacaa
ctgecatcta
cagtcaccgt
ccggtggegy
caggagagaa
gagagaacta
actgggcatc
cagatttcac
cgcaatctta

Pro
5
AsSn
Thr
Leu
Gly
Ile
85
Giu
Pro
Lys
val
Tyr
165
Glu
His
Lys
Glin

2479.100PCO9_SEQUENCE _LISTING.TXT
ttccgcgaga
catattgctg
cacctggect
caccgtgecc
ccaaggacac
gccacgaaga
CCaagacaaa
ccgtcectgea
cececteccage
aggtgtacac
gcctggteaa
cggagaacaa
acagcaagct
tgatgcatga
actcattatt
aggtccaget
cctgcaaggg
atgcaaagag
accagaagtt
tggaacttgce
ggtatatgga
ctggrggeay
cacagtctcc
ccagtcagag
aaccagggca
ctgatcgett
aggctgaaga
gggggaccaa

Artificial Sequence

TGFBetaRl;:3D1 fusion

Gly Ala

Phe Thr

Thr Asp

Ile Pro
55
Ser val
70
Glu Leu

Leu Glu

Ala Pro

Pro Lys
135
val val
150
val Asp

Gln Tyr

Gin Asp

Ala Leu
215

Pro Arg

tatagctgaa
aactgggtct
tccaactact
tgacaaaact
cttcctettc
atgcgtggty
cggcgtggag
ccgtgtggtc
gtgcgcggte
agggcagecc
gaaccaggtc
gtgggagagc
cgacggctcec
gaacgtcttc
ccteteectyg
aagttacagc
tggggaatca
acagtgggtg
ctatgataat
atcctccage
ttactgtgea
ctecctecaggg
cggatctgac
ggtcactatg
cttggcttgg
cactagggaa
tctcaccatc
taatctttac

protein

Thr Ala Leu

10
val Thr
25

vai

Cys
Lys Ile
40
Arg

ASp Arg

Thr Thr Thr
Thr
a0

Ser

Pro Thr

Pro Lys
105
Glu Ala Ala
120
AsSp

Thr Leu

Asp val Sser
Glu
170

Thr

Gly val

Asn Ser
185
Trp Leu
200

Pro

Asn

Ala Pro

Giu Pro GIn

attgacttaa
gtgactacaa
gtaaagteat
cacacatgcc
cccccaaaac
grggacgtga
gtgcataatg
agcgtecctea
tccaacaaag
cgagaaccac
agcctgacct
aatgggcagc
ttcttectct
tcatgcrecy
tctccgggta
ccgaattetc
gtgaagattt
aagcagagtc
acaaactaca
acagcctrata
agagcggcect
ggtggaggct
attgtgctgt
agctgcaaat
taccagcaga
Tctggggtcc
agcagtgtge
acgttcggag

GIn
Asp
His
Pro
TYr
vall
Ser
Gly
Met
His
155
val
Tyr
Gly
Iie

val

Cys
Gly
Asn
Phe
60

cys
Lys
Asp
Ala
Ile
140
Glu
His
Arg
Lys
Giu

220
Tyr
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Phe
Leu
ser
val
Cys
ser
Lys
Pro
125
ser
Asp
Asn
val
Ala
205
Lys
Thr

Cys
Cys
30

Met
Cys
Asn
ser
Thr
110
Ser
Arg
Pro
Ala
val
190
Tyr
Thr

Leu

taggcegttt
caatcaggac
tggrectoty
agcacctgaa
cctcatgatc
ccectgaggtce
gccgegggag
ccaggactgg
ccececatcgag
ccrgececca
aggctictat
ctacaagacc
caccgtggac
ggctetgeac
caaccaagaa
gcagcagtct
tTtccggetac
tctagagtag
taagggcaag
cagattgaca
ctactggggt
tggctetgac
atccteectg
tctgotcaac
gtctcctaaa
cacaggcagt
cctggeagtt
gctggaaata

His Leu

Phe val

Cys Ile

Ala pPro

Gln Asp

Pro
95
H1s

Gly
Thr
val pPhe
Thr Pro
val

160
Thr

Glu

LYS
175
Ser val

Ala Cys

Ile ser

Pro Pro

180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
10680
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1806



2479 .100PC09_SEQUENCE_LISTING.TXT
225 230 235 240
ser Arg Asp Glu Leu Thr Lys Asn Gin val Ser Leu Thr Cys Leu val
245 250 255
Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
260 265 270
Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
275 280 285
Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
290 295 300
GIn GlIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
305 310 315 320
Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Ash Ser Leu
325 330 335
Phe Asn Gin Glu val Gln Ile Pro Leu Thr Glu Ser Tyr Ser Pro Asn
340 345 350
Ser GIn val GIn Leu Gln GIn Ser Gly Pro Glu Leu val Arg Pro Gly
355 360 365
Glu ser val Lys Ile Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp
370 375 380
Tyr Ala Ile GIn Trp val Lys GIn Ser His Ala Lys Ser Leu Glu Trp
385 390 395 400
Ite Gly val Ile Asn Ile Tyr Tyr Asp Asn Thr Asn Tyr Asn GIn Lys
405 410 415
Phe Lys Gly Lys Ala Thr Met Thr val Asp Lys Ser Ser Ser Thr Ala
420 425 430
Tyr Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Ile Tyr Tyr
435 440 445
Cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly GIn Gly Thr Ser
450 455 460
val Thr val ser ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly
465 470 475 480
Gly Gly Gly ser Gly Gly Gly Gly Ser Asp ITe val Leu Ser Gin Ser
485 490 495
Pro Ser Ser Leu Ala val Ser Ala Gly Glu Lys val Thr Met Ser Cys
500 505 510
Lys Ser Ser Gln Ser Leu Leu Ash Ser Arg Thr Arg Glu Asn Tyr Leu
515 520 525
Ala Trp Tyr Gln GIn Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile Tyr
530 535 540
Trp Ala Ser Thr Arg Glu Ser Gly val Pro Asp Arg Phe Thr Gly ser
545 550 555 560
Gly ser Gty Thr Asp pPhe Thr Leu Thr Ile Ser Ser val Gin Ala Glu
565 570 575
Asp Leu Ala val Tyr Tyr Cys Thr GIn Ser Tyr Asn Leu Tyr Thr Phe
580 585 590
Gly Gly Gly Thr Lys Leu Glu ITe Lys
595 600

<210> 208
<211> 1629
<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding CTLA4: :monoIL.10 I87A
fusion protein

<400> 208

atgcacgtgg cccagectge tgtggtacty gccagcagec gaggcatcge cagetttgtg 60

tgtgagtatyg catctccagg caaagccact gaggtecggg tgacagrget tcggcagget 120
gacagccagyg tgactgaagt ctgtgcggca acctacatga tggggaatga gttgaccitc 180
ctagatgatt ccatctgcac gggcacctcc agiggaaatc aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300
ccatactacc tgggcatagg caacggaacc cagatttatg taattgatcc agaaccgtgc 360
ccagattctg acctcgagee caaatcttct gacaaaactc acacatgecc accgtgccca 420
gcacctgaag ccgcggatgce accgtcagtc ttcctcttee ceccaaaace caaggacace 480
Ctcatgatct cccggaccce tgaggicaca tgogtggrtgg tggacgtgag ccacgaagac 540
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2479.100PCO9_SEQUENCE_LISTING.TXT
cctgaggtca agttcaactg gtacgtggac ggcgtggagy tgcataatgc caagacaaag 600
ccgcgggagyg agcagracaa cagcacgtac cgtgtggtca gegtcectcac cgtcctgeac 660
caggactggc tgaatggcaa ggcgtacgcg tgcgeggtct ccaacaaage cctcccagee 720
cccatcgaga aaaccatctc caaagecaaa gggcagceccc gagaaccaca ggtgtacace 780
¢tgcccccat cccgggatga gctgaccaag aaccaggtca goctgaccty cctggtcaaa 840
ggcttctate caagcgacat cgoecgtggayg tgggagagca atgggcadgcec ggagaacaac 900
tacaagacca cgcctcccgt gotggactce gacggetect tcttccteta cagcaagetc 960
accgtggaca agagcaggtg gcagcagggg aacgtcttcet catgctcogt gatgcatgag 1020
gctctgcaca accactacac gcagaagagc ctctccctgt ctccgggtaa ctcattattc 1080
aaccaagaag ttcaaattcc cttgaccgaa agttacagcc cgaattctag cccaggecag 1140
ggcacccagl ctgagaacag ctgcacccac ttcccaggea acctgectaa catgettcga 1200
gatctecgag atgcecttcag cagagtgaag actttctttc aaatgaagga tcagectggac 1260
aacttgttgt taaaggagic ctigetggag gactttaagg gttacctgug ttgccaagee 1320
trgtctgaga tgatccagit ttacciggag gaggtgatge cccaagciga gaaccaagac 1380
ccagacgcca aggcgeatgt gaactooctyg ggggagaace tgaagaccct caggcotgagg 1440
ctacggcegcet gtcatcgatt tcttccctgt gaaaacggtg gtggatccgg cggtaagagce 1500
aaggecgtgg agcaggtgaa gaatgcecttt aataagetcc aagagaaagg catctacaaa 1560
gccatgagtg agtttgacat cticatcaac tacatagaag cctacatgac aatgaagata 1620
cgaaactaa 1629

<210> 209
<211> 542
<212> PRT
<213> Artificial Sequence

<220>
<223> CTLA4::monoIL10 I87A fusion protein

<400> 209
Met His val Ala GIn Pro Ala val val ESU Ala Ser Ser Arg %;y Ile
1 5
Ala Ser phe \2/a1 Cys Glu Tyr Ala Ser Pro Gly Lys Ala ;{Br Glu val
0 25
Arg val Thr val Leu Arg Gln ﬁéa Asp Ser Gln val Thr Giu val Cys
35 45
Ala Aéa Thr Tyr Met Met Ggy Asn Glu Leu Thr gge Leu Asp Asp Sser
5 5
Ile Cys Thr Gly Thr Ser Ser Gly Asn Gln val Asn Leu Thr Ile GIn
65 70 75 80
Gly Leu Arg Ala ggt Asp Thr Gly Leu ggr Ile Cys Lys val g%u Leu
met Tyr Pro Pro Pro Tyr Tyr teu Gly Ile Gly Asn Gly Thr Gln Ile
100 105 110
Tyr vai Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Giu Pro Lys
115 120 125
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
130 135 140
Ala Gly Ala Pro Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met Ile Ser Arg Thr pro Glu val Thr Cys val val val Asp val
165 170 175
Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
195 200 205
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Ite Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
245 250 255
GIn val Tyr Thr teu Pro Pro Ser Arg Asp Gliu Leu Thr Lys Asn Gln
260 265 270
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
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305

Thr val Asp

val Met His

Leu Ser Pro
355
Glu ser
370

Asn

Thr

Glu
385
Asp

Ser

Leu Arg

Asp GlIn teu

Lys Gly Tyr
435
Glu Glu
450

His

Leu
Ala val
465
Leu

Arg Arg

Gly Gly Lys
Glu
515

Tyr

L.eu GIn

Ile Asn
530

<210>
<211>
<212>
<213>

<220>
<223>

210
2001
DNA

prote

<400> 210
agceccaggec
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctga
ggcggtaaga
ggcatctaca
acaatgaaga
tgcecageac
gacaccctca
gaagaccctg
acaaagecge
ctgcaccagg
ccageecceca
tacaccctge
gtcaaaggct
aacaactaca
aagctcaccg
catgaggctc
ttattcaacc
cagctgceage
aagggttccy
aagagtctag
aagtttaagg
cttgccagat
atggactact

2479.100PCO9_SEQUENCE_LISTING.TXT

310

ser
325
Ala

Lys

Glu
340
Gly Asn

Tyr Ser

Cys Thr

Arg
tLeu
Ser
Pro

His

Trp Gln

His Asn
Phe
360
Ser

Leu

Asn
375

Phe Pro

390

Ala
405
Asnh

ASp

ASD
420
tey Gly

val Met

Asn 5er

Phe
Leu
Cys
Pro

Leu

ser Arg

Leu Leu
Ala
440
Ala

Gln

Gln
455

Gly Glu

470

His
485
Lys

Cys

ser
500
Lys Gly

Ile Glu

T

agggcaccca
gagatctccyg
acaacttgtt
ccttgtetga
acccagacat
ggctacggeg
gcaaggecegt
aagccatgag
tacgaaacct
ctgaagccge
tgatctcceg
aggtcaagtt
gggaggagca
actggctgaa
tcgagaaaac
cceeateecg
tctatecaag
agaccacgcce
tggacaagag
tgcacaacca
aagaagttca
agtctgggcec
gctacacatt
agtggattgy
gcaaggccac
tgacatctga

ggggtcaagg

Arg
Ala
Ile

Ala

Phe Leu

val Glu

Tyr Lys
520
Tyr Met
535

Aartificial Sequence

grctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgcat
ctgtcatcga
ggagcaggtyg
tgagtttgac
cgagcccaaa
gggtgcaccy
gacccctgag
caactggtac
gtacaacagc
tggcaaggcy
catctccaaa
ggatgagctg
cgacatcgcc
tccocgtgcetg
caggtggcag
ctacacgcag
aattccettg
tgagctggty
cactgattat
agttattaat
aatgactgta
ggattctgcec
aacctcagic

Gin
His
345
Asn
ser
Gly
val
Lys
425
Leu
Glu
Asn
Pro
Gln
505
Ala

Thr

315
Gly Asn
330
Tyr Thr

Gin Glu

Pro Gly

Ash Leu
395
Lys Thr
410
Glu ser

Ser Glu

Asn Gln

Leu LyS
475
Cys Glu
490
val Lys

Met Ser

Met Lys

Nucleotide seguence encoding monoIL10:

agctgcaccc
agcagagtga
tcctrgcetgg
ttttacctgy
gtgaactccc
tttcttcect
aagaatgcct
atcttcatca
tcttctgaca
tcagtctice
gtcacatgcg
gtggacggcy
acgtaccgtg
tacgegtgeg
gccaaagggce
accaagaacc
gtggagrggg
gactccgacyg
caggggaacy
aagagccrct
accgaaagtt
aggeetgggg
gctatacagt
atttactatg
gacaaatcct
atrctattact
accgtctecct

val Phe ser

Gln Ser
350
Tle

Lys

Gin
365
Gly

val
Gin Thr
380
Pro

Asn Met

Phe Phe Gln
Glu
430

Glin

Leu Leu

Ile
445
Pro

Met

ASp
460
Thr

ASp

Leu Arg

Asn Gly Gly
Phe
510

Asp

Asn Ala

Phe
525
Arg

Glu

Ile
540

Asn

:3D1 fusion

acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacgg
ttaataagct
actacataga
aaactcacac
tetteccece
tggtggtgga
tggaggtgca
tggtcagegt
cggtectccaa
agccccgaga
aggtcagect
agagcaatgg
gctccttett
tcttctcaty
ccotgretece
acagcccgaa
aatcagtgaa
gggtgaagca
ataatacaaa
ccagcacagce
gtgcaagagc
cagggggtag
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320
Cys Ser
335
Leu ser

Pro Leu

GIn Ser

Leu Arg
400
Met Lvs
415
Asp Phe

Phe Tyr

Ala Lys

Leu Arg
480
Gly Ser
495
Asn Lys

Ile phe

caacctgect
tcaaatgaag
gggtrtacctg
gccccaaget
cctgaagacc
tggtggatcc
ccaagagaaa
agcctacatt
atgcccaccy
aaaacccaag
cgtgagccac
taatgccaag
ccteaccgtc
caaagccctc
accacaggtyg
gacctgccty
gcagecggag
cctctracage
ctecgtgatg
gggtaactca
ttctcaggtce
gatttcctge
gagtcatgca
ctacaaccag
ctatatggaa
ggcctggrat
aggctctggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



ggcggtgget
tctccatect
cagagtctgce
gggcagtctce
cgcttcacag
gaagacctgg
accaagcetgg

<210>
<211>
<212>
<213>

<220>

<223>
<400>

211
666
PRT .
Artificial segquence

Ser Pro Gly
1

Gly
val
Lys
Leu
65

Glu
Asnh
Pro
Glin
Ala
145
Thr
Thr
Phe
Pro
val
225
Thr
val
Cys
Ser
Pro
305
va'l
Gly
Asp
Trp
His
385
Ley

Asn
Lys
Glu
50

Ser
Asn
L.eu
Cys
val
130
Met
Met
Cys
Ley
Glu
210
Lys
LysS
l.eu
Ala
Lys
290
Ser
Lys
Gln
Gly
Gln
370
Asn

Phe

Leu
Thr
35

Ser
Glu
Gln
LysS
Glu
115
Lys
ser
LYysS
Pro
Phe
195
val
Phe
Pro
Thr
val
275
Ala
Arg
Gly
Pro
Ser
355
GIn
His

Asn

Gln
Pro
20

rPhe
Leu
Met
Asp
Thr
100
ASn
Asn
Glu
Ile
Pro
180
Pro
Thr
Asn
Arg
val
260
ser
Lys
AsSp
Phe
Glu
340
Phe
Gly
Tyr

Glin

ctggcggagg
ccctggetgt
tcaacagtag
ctaaactgct
gcagtggatc
cagtttatta
daataaaata a

Gly
5

Asn
Phe
Leu
Ile
Pro
85

Ley
Gly
Ala
Phe
Arg
165
Cys
Pro
Cys
Trp
Glu
245
Leu
Asn
Gly
Glu
Tyr
325
Asn
Phe
Asn
Thr

Glu

Thr
Met
Glin
Glu
Gln
70

Asp
Arg
Gly
Phe
ASp
150
Asn
Pro
Lys
val
Tyr
230
Glu
His
Lys
Gin
ey
310
Pro
Asn
Leau
val
Gin

390
val

2479.100PCOQ_SEQUENCE_LTISTING.TXT
ggcggcggat
gagaaggtca
aactacttgg
gcatccacta
ttcactctca
tcttataatc

Gln
Leu
Met
AsSp
55

Phe
Ile
Leu
Gly
Asn
135
Ile
Leu
Ala
Pro
val
215
val
Gln
GIn
Ala
Pro
295
Thr
Ser
Tyr
Tyr
Phe
375
Lys
Gin

tggatccggt
gtcagcagga
aacccgagag
gatctacigg
tgggacagat
ctgcacgcaa

ser
Arg
LysS
40

Phe
Tyr
LYS
Arg
Ser
120
Lys
Phe
Glu
Pro
Lys
200
val
ASp
Tyr
Asp
Lauy
280
Arg
Lys
Asp
Lys
Ser
360
Ser
Ser

Ile

monoIL10::3p1 fusion protein

211

Glu
Asp
25

AsSD
Lys
Ley
Ala
l.ew
105
Gly
Leu
Ile
Pro
Glu
185
ASp
Asp
Gly
Asn
Trp
265
Pro
Glu
Asn
Ile
Thr
345
LyYs
Cys
Leu

Pro

Asn
i0

Leuy
Gln
Gly
Glu
His
a0

Arg
Gly
Gln
AsSn
Lys
170
Ala
Thr
val
val
Ser
250
l.eu
Ala
Pro
Gln
Ala
330
Thr
Leu
Ser
Ser

Leu

Ser
Arg
Leu
Tyr
Glu
val
Arg
Lys
Glu
Tyr
155
Ser
Ala
Leu
Ser
Glu
235
Thr
Asn
Pro
Gln
val
315
val
Pro
Thr
val
Leu

395
Thr

ctgacattgt gctgtcacag
ctatgagctg caaatccagt
cttggtacca gcagaaacca
gggaatctgy dggtccctgat
ccatcagcag tgtgcaggcet
tttacacgtt cggagggagg

Cys
Asp
Asp
i.eu
60

val
Asn
Cys
ser
Lvs
140
Ile
Ser
Gly
Met
His
220
val
Tyr
Gly
Ile
val
300
Ser
Giu
Pro
val
MeT
380
Ser

Glu

Page 96

Thr
Ala
Asn
Gly
Met
Ser
His
Lys
125
Gly
Glu
ASD
Ala
Tle
205
Glu
His
Arg
Lys
Glu
285
Tyr
lLeu
Trp
val
Asp
365
His
Pro

Ser

His
Phe
30

Leu
Cys
Pro
Ley
Ar

110
aAla
Ile
Ala
Lys
Pro
190
sSer
Asp
Asn
val
Ala
270
Lys
Thr
Thr
Glu

Leu

350,

Lys
Glu
Gly

Tyr

Phe
15

ser
Leu
GIn
Gln

Gly
95

g Phe

val
TYr
Tyr'
Thr
175
Ser
Arg
Pro
Ala
val
255
Tyr
Thr
Leu
Cys
ser
335
ASp
Ser
Ala
Asn

ser

Pro
Arg
l.eu
Ala
Ala
Glu
Leu
Glu
Lys
Ile
160
His
val
Thr
Glu
Lys
240
Ser
Ala
Ile
Pro
Leu
320
Asn
Ser
Arg
Leu
Ser

400
Pro

1680
1740
1800
1860
1920
1980
2001



Asn Ser Gin

Gly Glu Ser
435
Asp Tyr Ala
450
Trp Ile
465

Lys

Gly

Phe Lys

Ala Tyr Met
Ala
515

Thr

TYr Cys
val
530
Gly

Ser

Gly
545
Ser

Gly

Pro Ser

Cys Lys Ser

Leu Ala Trp
595
Tyr Trp Ala
610
Ser Gly
625

Glu

Sey

Asp Leu

Phe Gly Gly

212
1983
DNA

<210>
<21l>
<212>
<213>

<220>
<223>
prote

<400> 212

agcecaggec
aacatgcettc
gatcagctgy
ggtrgccaag
gagaaccaag
ctcaggctga
gtggagcagg
agtgagtttg
ctcgagecea
gcgggtgeac
cggaccectg
tTtcaactggt
cagtacaaca
aatggcaagg
accatcteca
cgggatgagc
agcgacatcg
ccteeegtge
agcaggtgoc
cactacacgc
caaattcect
cctgagctgg
ttcactgatt

405
val Glin
420
val Lys

Ite Gln

val 1le

lLeu
Ile
Trp

Asn

2479, 100PCO9_SEQUENCE_LISTING.TXT

Gin Glin

Ser

410

Gly Pro

425

ser Cys
440
val Lys
455

Ile Tyr

470

Gly Lys
485
Glu Leu
500
Arg Ala

val ser

Gly Ser

Ala
Ala
Ala
Ser

Gly

Thr Met

Arg Leu

Trp Tyr
520
Gly Gly
535

Gly Gly

550

ser leuy
565
Ser Gin
580
Tyr Gln

Ser Thr

Gly Thr
val
645
Thr

Ala

Gly
660

m

agggcaccca
gagatctccg
acaacttgrt
ccttgtetga
acccagacge
ggctracggceg
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
cgtacgcgtg
aagccaaagg
tgaccaagaa
ccgtagagtg
tggactccga
agcaggggaa
agaagagcct
tgaccgaaag
tgaggcctgg
atgctataca

Ala
Ser
Gln
Arg
Asp
630
Tyr

Lys

val ser

Leu Leuy

Pro
600
ser

Lys

Glu
615
Phe Thr

Tyr Cys

teu Glu

Artificial sequence

gtctgagaac
agatgecttc
gttaaaggag
gatgatccag
caaggcgeat
ctgtcatcga
ctttaataag
caactacata
Caaaactcac
ccrcttceceec
cgtggtggtyg
cgtggaggig
tgtggtcage
cgcggtctcec
gcagccccega
ccaggtcage
ggagagcaat
cggctectte
cgtcttctea
ctccctgtet
ttacagcceceg
ggaatcagtg

gtgggtgaag

Lys
Gin
Tyr
Thr
Thr
505
Met
Gly
Gly
Ala
Asn
585
Gly
Gly
l.eu
Thr

Ile
665

Gly Ser

ser His

ASN
475
Asp

Asp

val
490
Ser Glu

Asp Tyr

Gly ser

ser Asp
555
Gly Glu
570
Ser Arg

Gln ser

val Pro

Ile
635
ser

Thr

Gln
650
Lys

agctgcaccc
agcagagtga
tcettgetgg
ttttacctyy
gtgaactccc
tttcttcect
ctccaagaga
gaagcctaca
acatgcccac
ccaaaacccea
gacgtgagcc
cataatgcca
gtceteacceg
aacaaagccc
gaaccacagyg
ctgacctgcec
gggcagcigd
ttcctctaca
tgctccgtga
ccgggtaact
aattctcagg
aagatttcct
cagagtcatyg

val
430
Thr

Glu Leu

Gly Tyr
445
Ala Lys
460

Thr

Seér

Asn Tyr

LYS Ser Ser
Ala
510

Gin

Asp Ser

Trp Gly
525
Gly Gly
540
ITle

Gly

val Leu

Lys val Thr
Glu
590

Leu

Thr Arg

Pro Lys
605
Asp Arg Phe
620
Ser

Ser val

Tyr Asn Leu

acttccecagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtgcecage
aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
teceageecec
tgtacaccct
tggtcaaagy
agaacaacta
gcaagctcac
tgcatgaggce
cattattcaa
tecagetgea
gcaagggtic
caaagagtct
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415
Arg Pro

Phe Thr

Leu Glu
Gin
480
Thr

Asn

Ser
495
Ile Tyr

Gly Thr

Gly Ser

GIn
360
Ser

Ser

Met
575
Asn Tyr

Leu Ile

Thr Gly
Ala
640
Thr

Glin

Tyr
655

Nucleotide sequence encoding IL10 I87A::3D1 fusion

caacctgect
tcazatgaag
gggttacctg
geeecaaget
cctgaagacce
gagcaaggcec
caaagccatg
gatacgaaac
acctgaagcec
catgatctecc
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gceeecatcc
cttctatcca
caagaccacg
cgtggacaag
tctgcacaac
ccaagaagrt
gcagtctggy
cggctacaca
agagtggart

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
i3z0
1380



2479.100PCOO_SEQUENCE. LEISTING.TXT

ggagttatta atatttacta tgataataca aactacaacc agaagtttaa gggcaaggec 1440
acaatgactg tagacaaatc ctccagcaca gectatatgg aacttgecag attgacatct 1500
gaggattctg ccatctatta ctgtgcaaga gceggectggt atatggacta ctggggtcaa 1560
ggaacctcag tcaccgtelc ctcaggaggt ggaggetcty gtggcggtogg cictggegga 1620
ggtggatccyg gtggcggegy atctgacatt gtgcigtcac agtctccatc ctccoctgget 1680
gtgtcagcag gagagaaggt cactatgagc tgcaaatcca gtcagagtct getcaacagt 1740
agaacccgag agaactactt ggcttggtac cagcagaaac cagggcagtce tectaaactg 1800
ctgatctact gggcatccac tagggaatct ggggtccctg atcgettcac aggcagtgga 1860
tctgggacag atttcactct caccatcage agtgtgeagg ctgaagacct ggcagtttat 1920
tactgcacgc aatcitataa tctttacacyg ttcggaggygg ggaccaagct ggaaataaaa lggg
taa 1

<210> 213
<211> 660
<212> PRT
<213> Artificial Sequence

<220>
<223> IL10 187A::3D1 fusion protein

<400> 213
ser Pro Gly Gln Gly Thr GlIn Ser Glu Asn Ser Cys Thr His i?e Pro
1 5 10
Gly Asn Leu ;50 Asn Met Leu Arg ggp Leu Arg Asp Ala Phe Ser Arg
30
val Lys ghr Phe Phe GIn Met L%s Asp GIn Leu Asp Asn Leu Leu Leu
5 4 45
Lys Glu Ser Leu Leu Glu Asp Phe Lys Gly Tyr %gu Gly Cys GIn Ala
50 5%
Leu Ser Glu Met rle Gin Phe Tyr Leu Glu Glu val Met Pro GlIn Ala
65 70 75 80
Glu Asn Gln Asp gro Asp Ala Lys Ala ggs val Asn Ser Leu g}y Glu
5 5
Asn Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg Phe teu
100 105 110
Pro Cys Glu Asn Lys Ser Lys Ala val Glu G1n val Lys Asn Ala Phe
115 120 125
Asn Lys Leu GIn Glu Lys Gly ITe Tyr Lys Ala Met Ser Glu Phe Asp
130 135 140
Ile phe 1Te Asn Tyr Ile Glu Ala Tyr Ile Thr Met Lys Ile Arg Asn
145 150 155 160
Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro
165 170 175
Ala Pro Glu Ala Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys
180 185 190
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
195 200 205
val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr
210 : 215 220
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
225 230 235 240
Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
245 250 255
GIn Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys
260 265 270
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
275 280 285
Pro Arg Gtu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
290 295 300
Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
305 310 315 320
Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
325 330 335
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser phe Phe Leu
340 345 350
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val
355 ' 360 365
Phe ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn
Page 98



2479, 100PCO9_SEQUENCE_LISTING.TXT

370
Ser

375
Ser Pro
390

Glu

LyS Leu Ser
385

Gln

Leu Gly Asn Ser Leu

395
Thr AsSn
405

Pro

ITe Pro Leu Ser Tyr Ser Pro

410

GIn GIn Ser Gly Glu val Pro

420
Gly

Leu Arg
425

Phe

Gly
Thr Thr
440
Ser

ser Cys Lys Ser Gly

435 .
Gin

Ty ASp

val Lys Ser His Ala Glu

450
Tyr

Lys Leu
455

Asn

Trp

Thr Gln
470

LysS

Tle
465
Thr

Tyr AsSp Asn Tyr Asn Lys

475
Thr Ala
490

Tyr

Met Thr val Asp Ser Ser Ser

485
Glu Ile
505

Gly

Thr Ser Ser Ala

500
Asp

Arg Leu Asp Tyr

Glin Thr
520
Gly

Trp Tyr Met
515

Gly

Tyr Trp Gly Ser

Gly Gly
530
Gly

Gly Gly Gly
535

val

Ser Gly Ser Gly
e
550

Lys

Gly Gin
545

val

Gly Ser Asp Leu Ser Ser

555
Glu val Thr Cys
565

Arg

ser Ala Gly Met Ser

570

Leu Ser Thr Glu Tyr

380
Glin

Asn Asn
385

Leu

Leu Arg Leu

Lys Pro Gly Pro Ile

595
Gly

Leu
600
Arg Phe
615

Ser

Ser LyS Tyr

Glu Sser val Thr

610
Thr

Pro Asp Gly ser
Phe
625

Tyr

Gglu
635
Phe

Thr Ile ser val Gln Ala

630
Tyr

Leu

Thr
650

Cys Thr Gln ser Asn Leu

645

Tyr

Leu Glu Ile Lys

660

<210> 214

<211> 2001

<212> DNA

<213> artificial Sequence

<220> )
<223> Nucleotide sequence encoding monoIil0
fusion protein

<400> 214
agcccaggec
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctga
ggcggtaaga
ggcatctaca
acaatgaaga
tgcccagcac
gacaccctceca
gaagaccctyg
acaaagccge
ctgcaccagg
ccagccececa
tacaccctac
gtcaaaggcet
aacaactaca
aagctcaccg

agggcaccca
gagatctcceg
acaacttgtt
ccLtgtctga
acccagacge
ggctacggeg
gcaaggcegt
aagccatgag
tacgaaacct
ctgaagccge
tgatctceeg
aggtcaagtt
gggaggagca
actggctgaa
tcgagaaaac
cceecateecg
tctatccaag
agaccacgcc
tggacaagag

gtctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgcat
ctgtcatcga
ggagcaggtg
tgagtttgac
cgagecccaaa
gggtygcaccy
gacccctgag
caactggtac
gtacaacagc
tggcaagycg
catctccaaa
ggatgagcty
cgacatcgcece
tceegtgety
caggtggcag

agctgeaccc
agcagagtga
tcettgetgg
ttttacctgg
gtgaactccc
tticttcecet
aagaatgect
atcttcatca
tettetgaca
tcagtettec
gtcacatgey
gtggacggcg
acgtaccgtg
tacgcgtgceg
gccaaagggc
accaagaacc
gtggagtygg
gactccgacg
caggggaacg

Phe Asn GlIn

Ser Gln val
val
430

I1e

Glu ser

Ala
445
Gly

Tyr
Ile val
460

Phe Lys Gly

Tyr Met Glu

Cys Ala Arg
510
Thr val
525

Gly

val

Gly
540
Pro

Gly

Ser Ser

Lys Ser Ser

Ala Trp Tyr
590
Ala ser
605

Ser

Trp

Gly
620
Asp

Gly

Leu Ala

Gly Gly Gly

I87A::3D1

acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgygggagaa
gtgaaaacgg
ttaataagct
actacataga
aaacitcacac
tcttcooccecc
tggtggtgga
tggaggtgca
tggtcagegt
cggtctccaa
agccccgaga
aggtcagect
agagcaatgg
gcrecttert
Tcttctcatg
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val
400
l.eu

Glu

Gln
415
Lys Ile

GIn Trp

Ile Asn
Ala
480
Ala

Lys

Ley
495
Ala Ala

Ser Ser

ser Gly

Ala
560
Ser

Leu

Gin
575
Gin Gln

Thr Arg

Thr Asp

val Tyr
640
Thr Lys
655

caacctgcct
tcaaatgaag
gggttacctg
gccccaagcet
cctgaagacc
tggtggatcc
Cccaagagaaa
agcctacatt
atgcccaccyg
aaaacccaag
cgtgagccac
taatgccaag
ccteaccgtc
caaageccctc
accacaggtg
gacctgcctg
gcagoeoggag
cctctacage
ctcegrgatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140



catgaggctc
ttattcaacc
cagctgcage
aagggttccy
aagagtctag
aagtttaagg
cttgccagat
atggactact
ggcggrgget
tctcecatect
cagagtctgc
gggcagtctc
cgcttcacag
gaagacctgy
accaagctgg

<210> 215
<213i> 666
<212> PRT

<213>

<220>

<223>

<400> 215
Ser Pro Gly Glin Gly
1 5

Gly
val
Lys
Leu
65

Glu
Asn
Pro
Gln
Ala
145
Thr
Thr
Phe
Pro
val
225
Thr
val
Cys
Ser
Pro
305
val

Gly

Asn Leu

Lys Thr
35

Glu ser

50

Ser Glu

Asn Gln
Leu Lys

Cys Glu
115

val Lys

130

Met Ser

Met Lys
Cys Pro
Leu Phe
195
Gilu val
210
Lys Phe
Lys Pro
Leu Thr
Ala val
275
L.ys Ala
290
ser Arg
Lys Gly

Gin Pro

Pro
20

Phe
Leu
Met
ASp
Thr
100
Asn
Ash
Glu
Ile
Pro
180
Pro
Thr
Asn
Arg
val
260
Ser
Lys
Asp
Phe

Glu

tgcacaacca
aagaagttca
agtctgggcec
gctacacatt
agtggatigg
gcaaggccac
tgacatctga
ggggtcaagy
ctggcggagy
ccctggetgt
tcaacagtag
Cctaaactgct
gcagtggatc
cagtttatta
aaataaaata a

Asn
Phe
l.eu
Ile
Pro
85

Leu
Gly
Ala

Phe

Arg
165
Cys
Pro
Cys
Trp
Glu
245
Leu
Asn
Gly
Glu
Tyr

325
Asn

Thr
Met
Gln
Glu
Gin
70

Asp
Arg
Gly
Phe
ASp
150
Asn
Pro
LyS
val
Tyr
230
Giu
His
Lys
Gin
l.eu
310

Pro

Asn

2479.100PC09. . SEQUENCE_LISTING.TXT
ccetgtetee
acagcccgaa
aatcagtgaa
gggtgaagcea
ataatacaaa
ccagcacage
gtgcaagagc
cagggggtag
ctgacattgt
ctatgagctg
cttggtacca
gggaatctgg

Artificial Seguence

GIn
Leu
Met
ASp
55

Phe
Ala
Leu
Gly
Asn
135
Ile
Leu
Ala
Pro
val
215
val
Gln
GIn
Ala
Pro
295
Thr
ser

TYr

ctacacgcag
aattcecttg
tgagctggtg
cactgattat
agttattaat
aatgactgta
ggattctgcc
aacctcagtc
tggatceggt
gtcagcagga
aacccgagag
gatctrtactgg
tgggacagat
ctgcacgcaa

monoItl0 I87A::3D1 fusion

Ser
Arg
Lys
40

Phe
TYr
Lys
Arg
Ser
120
Lys
Phe
Glu
Pro
Lys
200
val
AsSD
Tyr
ASp
Leu
280
Arg
Lys
ASp

Lys

aagagcctct
accgaaagtt
aggcctgggg
gctatacagt
atttactatg
gacaaatcct
atctattact
accgrctcect
ggcggcggat
gagaaggtca
aactacttgg
gcatccacta
ttcactctca
tcttataatc

protein

Glu
Asp
25

Asp
LyS
l.eu
Ala
Leu
105
Gly
Leu
Ile
Pro
Glu
185
Asp
Asp
Gly
Asn
Trp
265
Pro
Glu
Asn
Iie

Thr

AsH
10

Leu
Gln
Gly
Glu
His
990

Arg
Gly
Gin
ASn
LysS
170
Ala
Thr
val
val
Ser
250
Leu
Ala
Pro
Gln
Ala

330
Thr

Ser
Arg
Leu
Tyr
Glu
75

val
Arg
Lys
Glu
Tyr
155
Ser
Ala
Leu
Ser
Glu
235
Thr
Asn
Pro
Gln
val
315
val

Pro

ccatcagcag

tttacacgtt

Cys
Asp
Asp
Leu
60

val
Asn
Cys
ser
Lys
140
Ile
Ser
Gly
Met
His
220
val
Tyr
Gly
Tle
val
300
Ser
Glu

Pro

page 100

Thr
ala
ASn
45

Gly
Met
Ser
His
Lys
125
Gly
Glu
ASp
Ala
Ile
205
Glu
His
Arg
Lys
Glu
285
Tyr
Leu

Trp
val

His
Phe
30

Ley
Cys
Pro
Leu
Arg
110
Ala
Ile
Ala
Lys
Pro
190
ser
Asp
Asn
val
Ala
270
Lys
Thr
Thr
Glu

Leu

pPhe
15

Ser
Leu
Gin
Gin
Gly
Phe
va'l
TYr
TYr
Thr
175
Ser
Arg
Pro
Ala
val
255
Tyr
Thr
Leu
Cys
Ser

335
ASp

gggtaactca
ttcteaggtce
gatttecctge
gagtcatgca
ctacaaccag
ctatatggaa
ggcctggtat
aggctctggt
gctgtcacag
caaatccagt
gcagaaacca
ggtccctgat
tgtgcagget
cggagggggg

Pro
Arg
Leu
Ala
Ala
Glu
l.eu
Glu
Lys
Ile
160
H1s
val
Thr
Giu
Lys
240
Ser
Ala
Ile
Pro
l.eu
320

Asn

Ser

12006
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2001



2479.100PCO09_SEQUENCE_LISTING.TXT
340 345 350
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg
355 360 365
Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu
370 375 380
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Asn Ser
385 390 395 400
Leu Phe Asn GIn Glu val Glin Ile Pro Leu Thr Glu Ser Tyr Ser Pro
405 410 415
Asn Ser Gln val GIn Leu GIn GlIn Ser Gly Pro Glu Leu val Arg Pro
429 425 430
Gly Glu Ser val Lys Ile Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr
435 440 445
Asp Tyr Ala ITe GIn Trp val Lys GIn Ser His Ala Lys Ser Leu Glu
450 455 460
Trp Ile Gly val Ile Asn Ile Tyr Tyr Asp Asn Thr Asn Tyr Asn Gln
465 470 475 480
Lys Phe Lys Gly Lys Ala Thr met Thr val Asp Lys Ser Ser Ser Thr
485 4990 495
Ala Tyr Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Ile Tyr
500 505 510
Tyr Cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly GIn Gly Thr
515 520 525
ser val Thr val Ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
530 535 540
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser asp Ile val Leu Ser Gln
545 550 555 560
Ser Pro Ser sSer Leu Ala val Ser Ala Gly Glu Lys val Thr met Ser
565 570 575
Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr
580 585 590
Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
- 595 600 605
Tyr Trp Ala Ser Thr Arg Glu Ser Gly val Pro Asp Arg Phe Thr Gly
610 615 620
ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser ser val Gln Ala
625 630 635 640
Glu Asp Leu Ala val Tyr Tyr Cys Thr Gln Ser Tyr Asn Leu Tyr Thr
645 650 655
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
660 665

<210> 216

<211> 1071

<212> DNA

<213> Artificial Sequence

<220
<223> LEAZ29-FC - a CTLA4 variant

<400> 216

atgcacgtgg cccagcetge tgtggtactg gccageagee gaggcatcge cagetttgtg 60
tgtgagtatg catctccagy caaatacact gaggtccggg tgacagtgct tcggcagget 120
gacagccagg tgactgaagt ctgtgcggca acctacatga tggggaatga gttgaccttc 180
ctagatgatt ccatctgcac gggcacctoo agtggaaaltc aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300
ccatactacg agggcatagg caacggaacc cagatttatg taattgatcc agaaccgtge 360
ccagattctg acctcgagec caaatcttet gacaaaactc acacatgocc accgtgecca 420
gcacctgaag ccgcgggtygce accgtcagie ttectcttee ceccaaaacc caaggacace 480
ctcatgatct ccecggaccce tgaggtcaca tgcgtggtgg tggacgtgag ccacgaagac 540
cctgaggtca agttcaacty gtacgtggac ggcgtggagg tgcataatgc caagacaaag 600
ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca gegtcoctcac cgtcctgeac 660
caggactggce tgaatggcaa ggcgtacgcg tgegeggict ccaacaaage cctcccagec 720
cccatcgaga aaaccatctc caaagcecaaa ggygcagocce gagaaccaca ggtgtacacc 780
ctgcccccat cccgggatga gotgaccaag aaccaggtca gocigacctg cctggtcaaa 840
ggcttctatc caagcgacat cgccgtggag tgggagagca atgggeagoc ggagaacaac 900
tacaagacca cgcctcececgt gotggactce gacggetcct tettcctcta cagcaagetc 960
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accgtggaca agagcecggtg gcagcagggg aacgtcttct catgetccogt gatgeatgag 1020
gctctgcaca accactacac gcagaagagc ctctcectgt ctccgggtta a 1071

<210> 217
<211> 356
<212> PRT
<213> Artificial Seguence

<220>
<223> LEAZ29-Fc - a CTLA4 variant

<400= 217
Met His val Ala ng Pro Ala val val Leu Ala Ser Ser Arg %gy Ie
1 10
Ala Ser Phe V81 Cys Glu Tyr Ala Ser Pro Gly Lys Tyr ggr Glu val
2 25
Arg val ggr val Leu Arg Gin ﬁéa Asp Ser Gln val Thr 6lu val Cys
45
Ala ééa Thr Tyr Met Met Gly Asn Glu Leu Thr gge Leu Asp Asp Ser
55
Ile Cys Thr Gly Thr ser Ser Gly Asn Gin val Asn Leu Thr Ile Gln
65 70 75 80
Gly Leu Arg Ala Mgt Asp Thr Gly Leu Tﬁr ITe Cys Lys val g%u Leu
8 9
Met Tyr Pro Pro Pro Tyr Tyr Glu Gly Ile Gly Asn Gly Thr GIn ITe
100 105 110
Tyr val Ile Asp Pro Gliu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro ala Pro Glu Ala
130 135 140
Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
165 170 175
Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
195 200 205
Thr Tyr Arg val val Ser val teu Thr val Leu His GIn Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
245 250 255
Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn
260 265 270
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
3035 310 315 320
Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser
325 330 335
val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser
340 345 350
Leu Sser Pro Gly
355

Ser His Glu

<210> 218

<211> 1614

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding LEA29Y::It10 fusion
protein with H75 Tinker
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<400> 218

atgcacgtgg cccagoctge tgtggtactyg gecagcagec gaggcatcge cagetttgtg 60
tgtgagtatg catctccagg caaatacact gaggtccggg tgacagtgct tcggeagget 120
gacagccagg tgactgaagt ctgtgcggca acctacatga tggggaatga gttgacctte 180
Ctagatgatt ccatctgcac gggeacctcc agtggaaatc aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagcetcat gtacccaccg 300
ccatactacyg agggcatagyg caacCggaacc cagatttatg taattgatcc agaaccgtgc 360
ccagattctg acctcgagcc caaatcttct gacaaaactc acacatgecc accgtgecca 420
gcacctgaag ccgegagtge accgtcagte ttcctettec ccgcaaaace caaggacacc 480
ctcatgatct cccggaccce tgaggtcaca tgogtyggtgyg tggacgtgag ccacgaagac 540
cctgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatgc caagacaaag 600
€CgCgggagy agcagtacaa cagcacgtac cgtgtggtca gcgtcctcac cgtcctgcac 660
caggactggc tgaatggcaa ggcgtacgcg tgcgeggtct ccaacaaagc cctcccagee 720
cccatcgaga aaaccatctc caaagcecaaa gggcageocece gagaaccaca ggtgtacacce 780
ctgcceccat cccgggatga getgaccaag aaccaggtca gectgacctg cctggtcaaa 840
ggcttctatc caagegacat cgocgtggag tgggagagea atgggeagec ggagaacaac 900
tacaagacca cgcctoccgt goetggactcee gacggetcct tcttcecteta cagcaagete 960
accgtggaca agagcaggtg gcagcagggg aacgrcttct catgctccgt gatgcatgag 1020
gctctgcaca accactacac gcagaagagc ctctcoctgt ctccgggtca gaggcacaac 1080
adttcttcce tgaatacagy aactcagatg gcaggtcatt ctccgaattc tagcccagge 1140
cagggcaccc agtctgagaa cagctgcacce cacttcccag gcaacctgec taacatgett 1200
Cgagatctce gagatgectt cagcagagrg aagactttct ttcaaatgaa ggatcagctg 1260
gacaactigt tgttaaagga gtccitgetg gaggacttta agggttacct gggttgccaa 1320
gccttgictg agatgatcca gttttacctyg gaggaggtga tgccccaage tgagaaccaa 1380
gacccagacg ccaaggcgca tgtgaactcc ctgggggaga acctgaagac cctcaggetg 1440
aggctacggc gctgtcatcg atttcttcce tgtgaaaaca agagcaaggc cgtggagcag 1500
gtgaagaatg cctttaataa gctccaagag aaaggcatct acaaagecat gagtgagttt 1560
gacatcttca tcaactacat agaagcctac atgacaatga agatacgaaa ctaa 1614

<210> 219
<211> 537
<212> PRT
<213> Artificial sequence

<220>
<223> LEA29Y::IL10 fusion protein with H75 linker

<400> 219
M%T: His val Ala Gln Pro Ala val val Leu Ala Ser ser Arg Gly Ile
5 10 15
Ala ser Phe ga1 Cys Glu Tyr Ala ger Pro Gly Lys Tyr ;gr Glu val
0 5
Arg val };hr val Leu Arg Gln Aga Asp Ser Gin val Thr Glu val Cys
3 4 45
Ala Ala Thr Tyr Met Met Gly Asn Glu Leu Thr ghe Leu Asp Asp Ser
50 55 0
Ile Cys Thr Gly Thr Ser ser Gly Asn Gln val Asn Leu Thr tle Gln
€5 70 75 80
Gly Leu Arg Ala ﬁet Asp Thr Gly Leu gyr Ile Cys Lys val giu Leuy
5 0 5
Met Tyr Pro Pro Pro Tyr Tyr Glu Gly Ile Gly Asn Gly Thr Gin Ile
100 105 110
Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125
Ser $Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
130 135 140
Ala Gly Ata Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
lLeu Met Ite Ser Arg Thr Pro Glu val Thr Cys val val val asp val
165 170 175
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GlIn Tyr Asn Ser
195 . 200 205
Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
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225

Pro Ile Glu

Gtn val Tyr

val Ser Leu
275
Glu Trp
290

Pro

val

Pro val

305

Thr val Asp

val Met His

Leu Ser Pro

355

GIn Met Ala
370

Ser Glu
385

Arg

Asn

ASp Leu

Lys Asp GlIn

Phe Lys Gly
435
Lteu Glu
450

Ala

Tyr
Lys His
465
Arg

Leu Arg

Ala val Glu

Ile Tyr Lys
515
Met

Ala Tyr

530

<210>
<211>
<212>
<213>

<220>
<223>

220
1602
DA

<400> 220
atgcacgtgg
tgtgagtaty
gacagccagyg
ctagatgatt
ggactgaggg
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
ccgcgggagyg
caggactggc
cccatcgaga
ctgcececeeeat
ggcttctate
tacaagacca
accgtggaca

Lys
Tthr
260
Thr
Glu
l.ey
Lys
Glu
340
Gly
Gly
Ser
Arg
Leu
420
Tyr
Glu
val
Arg
G1in
500
Ala

Thr

Thr
245
Leu
Cys
Ser
ASp
Ser
325
Ala
Gin
His
Cys
Asp
405
Asp
Leu
val
Ash
Cys
485
val
Met

Met

cccagectgce
catctccagg
tgactgaagt
ccatctgeac
ccatggacac
tgggcatagg
acctcgagec
ccgegggtge
cceggaccecec
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggatga
caagcgacat
cgccteecgt

agagcaggig

230
Ile

Pro
Leu
Asn
Ser
310
Arg
Leu
Arg
Ser
Thr
390
Ala
Asn
Gly
Met
Ser
470
His
Lys
Ser

Lys

2479.100PCO9_SEQUENCE_LISTING.TXT

Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
His
Phe
Leu
Cys
Pro
455
Leu
Arg
Asn
Glu

Ile
535

Artificiail Seguence

Lys
Ser
Lys
280
Gin
Gly
Gin
Asn
Asn
360
Ash
Phe
Ser
Leu
Gin
440
GIn
Gly
Phe
Ala
Phe

520
Arg

tgtggtacty
caaagccact
ctgtgcggca
gggcacctce
gggactctac
caacggaacc
caaatctct
accgtcagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgeg
caaagccaaa
gctgaccaag
cgcegtggag
gctggactec
gcagcagggy

Ala
Ar

265
Gly
Pro
Ser
Gin
His
345
Asn
Ser
Pro
Arg
Leuy
425
Ala
Ala
Glu
l.eu
Phe
505
AsSp

Asn

LYS
250

g Asp

Phe
Glu
Phe
Gly
330
Tyr
Ser
Ser
Gly
val
410
LyS
L.au
Giu
Asn
pPro
490
ASRP

Ile

235
Gly

Glu
Tyr
Asn
Phe
315
Asn
Thr
Ser
Pro
Asn
395
Lys
Glu
Ser
Asn
Leu
475
Cys
Lys
Phe

gceagceagec
gaggtceggg
acctacatga
agrggaaatc
atctgcaagg
cagatttatg
gacaaaactc
ttcctettec
tgcgtggtgg
ggcgtrggagyg
cgtgtggtca gcgtecteac
tgcgeggtet
gggcagceccc

aaccaggtca
tgggagagca

gacggctcct
aacgtettct
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GIn Pro Arg

Leu Thr Lys

270

Pro Ser Asp
285

Asn Tyr
300

Leu

Lys

Tyr Ser

val phe ser

Glin ser
350
Thr

Lys
Leu Asn
365
Gly Gln
380

Leu

Gly

Pro Asn

Thr Phe phe

ser Leu Leu

430

Glu Met Ile
445

GIn Asp
460

Lys

Pro

Thr Leu

Glu Asn Lys

Gln Glu
510
Tyr

Leu

Ile Asn

525

Nucleotide sequence encoding CTLA4::monoIL10
fusion protein with H79 Tinker

gaggcatcge
tgacagigct
tggggaatga
aagtgaacct
tggagctcat
taattgatcc
acacatgccc
ccccaaaacc
tggacgtgag
tgcataatgc

ccaacaaagce
gagaaccaca
gcctgaccty
atgggcagec
tcticctcta
catgcteegr

240
Glu pPro
255
Asn Gln

Ile Ala

Thr Thr

Leu
320
Ser

Lys

Cys
335
Leu Ser

Gly Thr

Thr Gln

Met Leu
400
GIn Met
415
Glu Asp

Gin Phe

AsD
Arg Leu
480
Ser Lys
495
Lys Gly

ITe Glu

cagctttgtg
tcggcagget
gttgaccttc
cactatccaa
gtacccaccyg
agaaccgtgc
accgtgecca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgeac
ceteccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
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gctctgcaca accactacac gcagaagagce ctctcectygt ctecgggtaa ctcattatto 1080
aaccaagaag trtccgaattc tagcccagge cagggcacce agtctigagaa cagctgcacc 1140
cacttcccag gcaacctgocc taacatgett cgagatctce gagatgectt cageagagtg 1200
aagactttct ttcaaatgaa ggatcagctg gacaacttgt tgttaaagga gtccttgetg 1260
gaggacttta agggttacct gggttgccaa gocttgtctyg agatgatcca gttttacctg 1320
gaggaggtga tgccccaagce tgagaaccaa gacccagaca tcaaggegea tgtgaactcc 1380
ctgggggaga acctgaagac cctcaggetg aggctacgge gcigtcatcg atttcttcce 1440
tgtgaaaacyg gtggtggatc cggeggtaag agcaaggcecg tggagcaggt gaagaatgcece 1500
tttaataage tccaagagaa aggcatctac aaagcecatga gtgagttiga catcttcate 1560
aactacatag aagcctacat gacaatgaag atacgaaact aa 1602

<210> 221
<211> 533
<212> PRT
<213> Artificial Seqguence

<220>
<223> CTLA4::monoILl0 fusion protein with H79 Tinker

<400> 221 .
Mit His val Ala GIn Pro Ala val val Leu Ala Ser Ser Arg Gly Ile
5 10 15
Ala ser phe val Cys Glu Tyr Ala %gr Pro Gly Lys Ala Thr Glu val
20 30
Arg val Thr val Leu Arg GIn Ala Asp Ser Gln val E?r Glu val Cys
35 40
Ala gga Thr Tyr Met Met Gly Asn Glu Leu Thr de Leu Asp Asp Sser
55
ITe Cys Thr Gly Thr Ser Ser Gly Asn Gin val Asn Leu Thr Ile Gln
65 70 75 80
Gly Leu Arg Ala Met Asp Thr Gly Leu g%r Ile Cys Lys val g?u Leu
85 5
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Ile Gly Asn Gly Thr GIn Ile
100 105 110
Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
130 135 140
Ala Gly Ala Pro Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
lL.eu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
165 170 175
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 180
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
195 200 205
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu pro
245 250 255
Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
260 265 270
val ser lLeu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
305 310 315 320
Thr val Asp Lys Ser arg Trp Gln Gin Gly Asn val pPhe Ser Cys Ser
325 330 335
val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
340 345 350
Leu Ser Pro-Gly Asn Ser Leu Phe Asn GIn Glu val Pro Asn Ser Ser
355 360 365
Pro Gly GIn Gly Thr GIn Ser Glu Asn Ser Cys Thr His Phe Pro Gly
370 375 380
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Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe ser Arg val
385 390 395 400
Lys Thr Phe pPhe GIn Met Lys Asp GIn Leu Asp Ash Leu Leu Leu Lys
405 410 415
Glu Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu Gly Cys GIn Ala Leu
420 425 430
Ser Glu Met Ile GIn Phe Tyr Leu Glu Glu val Met pro. Gln Ala Glu
435 440 445
Asn GIn Asp Pro Asp Ile Lys Ala His val Asn Ser teu Gly Glu Asn
450 455 460
Leu Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg Phe Leu Pro
465 470 475 480
Cys Glu Asn Gly Gly Gly Ser Gly Gly Lys Ser Lys Ala val Glu Gln
485 490 495
val Lys Asn Ala Phe Asn Lys Leu GIn Glu Lys Gly Ile Tyr Lys Ala
500 505 510
Met Ser Glu Phe Asp Ile Phe Ile Asn Tyr Ile Glu Ala Tyr Met Thr
515 520 525
Met Lys Ile Arg Asn
530

<210> 222

<211> 1608

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding CTLA4::monoIL10
fusion protein with H80 Tinker

<400> 222

atgceacgtgg cccagectge tgtggtactg gecagecagec gaggcatcge cagetttgtyg 60
tgtgagtaty catctccagg caaagccact gaggtccggg tgacagtget tcggeagget 120
gacagccagg tgactyaagt ctgtgcggea acctacatga tggggaatga grtgaccttc 180
Ctagatgatt ccatctgcac gggcacctcc agtggaaatc aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300
ccatactacc tgggcatagg caacggaacc cagatttatg taattgatcc agaaccgtge 360
ccagattetg acctcgagec caaatcttcet gacaaaactc acacatgccc accgtgecca 420
gcacctgaag ccgegggtge accgtcagtc ttocctottoe c¢cccaaaacc caaggacacce 480
ctcatgatct cccggaccece tgaggtcaca tgegtggtgg tggacgtgag ccacgaagac 540
cctgaggtca agttcaactyg gtacgtggac ggcgtggagg tgcataatge caagacaaag 600
ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca gegtcctcac cgtoctgeac 660
caggactggc tgaatggcaa ggcgtacgeg tgcgoggtet ccaacaaage cctcccagece 720
cccatcgaga aaaccatctc caaagccaaa gggcagocecc gagaaccaca ggtgracace 780
ctgcccoccat cccgggatga gotgaccaag aaccaggtca gectgacctg cctggticaaa 840
ggcttctatc caagcegacat cgccgtggag tgggagagea atgggcagcc ggagaacaac 900
tacaagacca cgcctceeegt gotggactcc gacggetcct tcttcctcecta cagcaagctc 960
accgtggaca agagcaggtg gcagcagggg aacgtcttct catgetcecgt gatgeatgag 1020
gctotgcaca accactacac geagaagagce ctctccetgt ctccgggtca gaggcacaac 1080
aattcttcece tgaatacacc gaattctage ccaggccagg gcacccagtc tgagaacage 1140
tgcacccact tcccaggeaa cctgectaac atgettegag atctccgaga tgocttcage 1200
agagtgaaga ctrtctttca aatgaaggat cagctggaca acttgttgtt aaaggagtcc 1260
ttgctggagg actttaaggg ttacctgggt tgccaagcect tgtcetgagat gatccagttt 1320
tacciggagg aggtgatgcce ccaagctgag aaccaagacc cagacatcaa ggegeatgtg 1380
aactccctgy gggagaacct gaagacccic aggcigagyge tacggogotg tcatcgatit 1440
cttcectgtg aaaacggtgyg tggatccgge ggtaagagca aggccgtgga geaggtgaag 1500
aatgccttta ataageteca agagaaaggc atctacaaag ccatgagtga gtttgacatc 1560
ttcatcaact acatagaagc ctacatgaca atgaagatac gaaactaa 1608

<210> 223
<211> 535
<212> PRT
<213> Artificial Sequence

<220>
<223> CTLA4::monoItl0 fusion protein with H80 Tinker
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<400> 223
Mgt His val

Ala
Arg
Ala
Iie
65

Gly
Met
Tyr
ser
Ala
145
Leu
Ser
Giu
Thr
Asn
225
Pro
Gin
val
val
Pro
305
Thr
val
Leu
Sar
Pro
385
Arg
L.eu
Ala
Ala
Glu
465
Leu
Glu
Lys

Met

Ser
val
Ala
50
Cys
Leu
Tyr
val
Ser
130
Gly
Met
His
val
Tyr
210
Gly
Ile
val
ser
Glu
290
Pro
val
Met
Ser
Ser
370
Gly
val
Lys
Leu
Glu
450
Asn
Pro
GIn
Ala

Thr

phe
Thre
35

Thr
Thr
Arg
Pro
Ile
115
ASpP
Ala
Ile
Glu
His
195
Arg
LYS
Glu
Tyr
Leu
275
Trp
val
Asp
His
Pro
355
Pro
Asn
Lys
Glu
Ser
435
Asn
Leu
Cys
val
Met

515
Met

Ala
val
val
Tyr
Gly
Ala
Pro
100
ASD
Lys
Pro
Ser
ASD
180
Asn
val
Ala
Lys
Thr
260
Thr
Glu
Leu
Lys
Glu
340
Gly
Gly
Leu
Thr
Ser
420
Glu
Gin
LyS
Glu
Lys
500
Ser

Lys

GlIn

Cys
Ley
Met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
TYr
Thr
245
Leu
Cys
Ser
Asp
ser
325
Ala
Gln
Gin
Pro
Phe
405
Leu
Met
Asp
Thr
AsSh
485
Asn
Gluy

Ile

Pro
Glu
Arg
Met
ser
70

Asp
Tyr
Glu
His

va'

150

Thr
Glu
Lys
Sar
Ala
230
Ile
Pro
Leu
Ash
Ser
310
Arg
ieu
Arg
Gly
ASn
390
rhe
(=13
Ile
Pro
Lay
470
Gly
Ala
Phe

Arg

2479, 100PCO9_SEQUENCE_LLISTING.TXT

Ala
Tyr
Gin
Gly
55

ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
ser
Pro
val
Gly
295
Asp
Trp
His
His
Thr
375
Met
Gin
Glu
Gin
Asp
455
Arg
Gly
Phe
Asp

Ash

val
Ala
Ala
40

Asn
Gly
Gly
Leu
Cys
120
Cys
Leuy
Glu
Lys
Lys
200
Leu
Ala
L.YS
Sar
LysS
280
Gin
Gly
Glin
AShH
Ash
360
GlIn
Leu
met
Asp
rPhe
440
Ile
Leu
Gly
ASh

Ile
520

val
Ser
25

Asp
Glu
Asn
l.eu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gln
His
345
Asn
Ser
Arg
1ys
Phe
425
Tyr
Lys
Arg
Ser
Lys

505
Phe

Leu
10

Pro
ser
Leu
Gln
Tyr
90

Iile
ASp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
Asp
Phe
Glu
Phe
Gly
330
Tyr
ser
Glu
Asp
ASp
410
LYS
l.eu
Ala
Leu

Gly

490

Leu

Ile

Ala Ser Ser Arg

Gly
Gin
Thr
val
75

Ile
Gly

Ser

Cys

‘Pro

155
cys

Trp
Glu
Leu
Asn
235
Gly
Glu
Tyr
Asn
Phe
315
Asn
Thr
Ser
Asnh
Leu
395
Gin
Gly
Glu
His
Arg
475
Gly
Gin

Asn

Lys
val
Phe
60

Asn
Cys
Asn
Asp
Pro
140
Lys
val
Tyr
Glu
His
220
Lys
Gln
Leu
Pro
Asn
300
Leu
val
Gin
Leu
Ser
380
Arg
Leu
Tyr
Glu
val
460
Arg
Lys
Glu

Tyr
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Ala
Thr
45

Ley
leu
Lys
Gly
Leu
125
Ala
Pro
val
val
GIn
205
G1In
Ala
Pro
Thr
Ser
285
Tyr
Tyr
Phe
Lys
Asn
365
Cys
ASD
Asp
Leu
val
445
Asn
Cys
Ser
Lys

Ile
525

Thr
30

Glu
ASD
Thr
val
Thr
110
Glu
Pro
Lys
val
ASp
190
Tyr
Asp
l.ey
Arg
Lys
270
Asp
Lys
Ser
Ser
Ser
350
Thr
Thr
Ala
Asn
Gly
430
Met
Sar
His
LYS
Gly

516
Glu

Gly
15

Glu
va'l
Asp
Ite
Glu
95

Gin
Pro
Glu
Asp
Asp
175
Gly
Asn
Trp
Pro
Glu
255
Asn
Ile
Thr
Lys
Cys
335
Leu
Pro
His
Phe
Leu
415
Cys
Pro
Leu
Arg
Ala
495
Ije

Ala

Tle
val
Cys
Ser
Gin
80

Ley
Ile
Lys
Ala
Thr
160
val
val
Ser
Leu
Ala
240
Pro
Gin
Ala
Thr
l.eu
320
Ser
ser
Asn
Phe
ser
400
Leu
Gin
Gin
Gly
phe
480
val
Tyr

Tyr



530

<210> 224
<211> 1473
<212> DNA
<213> Artificial Sequence

<220>
<223> Humanized FUN1 SMIP M0114 - a generated variant of
humanized FUNL

<400> 224
gaggtccagc
tcctgeaagy
cctggaaaag
aatcagaagt
atggagctga
tataggtacg
gtcaccgtct
ggtggcggcy
ggcgagaggg
aagaactact
tgggcatcta
gatttcactc
caatacctct
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacyg
tccaaageca
gagctgacca
atcgeogtgg
gtgctggact
tggcagcagg
acgcagaaga

<210>
<211>
<212>
<Z213>

<220>

<223>

<400>

Glu
1
Thr
AsSn
Gly
Lys
65
MetT
Ala
Asp
Gly

Ser

225
490
PRT
Artificial Seguence

tggtacagtc
tttctggata
ggcttgagtg
tcaagggcag
gcagcctgag
acgacgagag
cctcaggtygg
gatctgacat
ccaccatcaa
tagcttggta
cccgggaatce
tcaccatcag
actcgtggac
ctgacaaaac
tcttectett
catgcgtggt
acgygcgtgga
accgtgtggt
cgtgcgegot
aagggcagec
agaaccaggt
agtgggagag
ccgacggetc
ggaacgtcett
gcetctecet

humanized FUNL

val
val
Met
Asn
50

Gly
Glu
Thr
Phe
Ser

130
Asp

225

Glin
Lys
Asn
25

Iie
Arg
Leu
Trp
Trp
115
Gly

Ile

Leu
Ile
20

Trp
AsSp
val
Ser
Asp
100
Gly
Gly

val

val
3
ser
val
Pro
Thr
Ser
85
Tyr
Gin
Gly

Met

Gln
cys
GIn
Tyr
Ile
70

l.eu
Arg
Gly
Gly
Thr

2479, 100PCO9_SEQUENCE_L ISTING.TXT

535

Ser
LysS
Gln
Tyr
55

The
Arg
Tyr
Thre
Ser

135
Gln

tggggctgag
caccttcacc
gatgggaaat
agtcaccata
atctgaggac
gogcttactat
aggcggttca
cgtgatgacc
ctgcaagtcc
ccagcagaaa
cggggtecct
cagcctgeag
gtttggccag
tcacacatgce
ccceccaaaa
ggtggacgtyg
ggtgcataat
cagcgtcctce
ctccaacaaa
ccgagaacca
cagcctgacce
caatgggcag
cttcttecte
ctcatgetice
gtctcegggt

Gly
val
Ala
40

Gly
Ala
Ser
ASD
Thr
120
Gly

Ser

gtgaagaagc
gactacaaca
attgatecctt
accgcggaca
acggeegtgt
gttatggact
ggcggaggtg
cagtctccag
agccagagtg
ccaggacage
gaccgattca
gctgaagatyg
gggaccaagc
ccaccgtgec
ccecaaggaca
agccacgaag
gccaagacaa
accgtectge
gceccteccag
caggtgtaca
tgeetggtea
ccggagaaca
tacagcaagc
gtgatgcatg
taa

Humanized FUNI1 SMIP M0114 - a

Ala
ser
25

Pro
Gly
Asp
Glu
AsD
105
val
Gly

Pro

ctggggctac
tgaactgggt
actatggtgg
cgtctacaga
attactgtgc
tctggggeca
gatccggcyg
actccctgge
ttttatacag
ctecctaaget
gtggcagcgg
tggcagttta
tggagatcaa
cagcacctga
ccctcatgat
accctgaggt
agcegeggga
accaggactg
cccceatega
cccrgeecece
aaggcttcta
actacaagac
tcaccgtgaa
aggctctgea

agtgaaaatc
gcaacaggcc
tactagttac
cacagcctac
aacatgggac
agggaccacg
tggcggatcg
tgtgtctetg
ctccaaccag
gcteattrac
gtctgggaca
ttactgtcat
acggctcgag
agccgeggat
ctececggacc
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggat
tccaagegac
cacgeccteec
caagagcegg
caaccactac

generated variant of

Glu
10

Gly
Gly
Thr
Thr
ASp
90

Gly
Thr
Gly

ASp

val
Tyr
Lys
Ser
ser
75

Thr
Arg
val
Gly

ser

Lys
Thr
Gly
Tyr
60

Thr
Ala
Ala
Ser
ser

140
Leu
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Lys
Phe
Leu
45

Asn
Asp
val
Tyr
Ser
125
Gly

Ala

Pro
Thr
Glu
Gln
Thr
Tyr
Tyr
110
Gly
Gly

val

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

val
Gly
Gly

Ser

Ala
Tyr
Met
Phe
Tyr
80

Cys
Met
Gly
Gly

Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1473



145
Gly

Ser
Gln
val
Thr
225
Gln
Lys
Cys
Pro
Cys
305
Trp
Glu
Leu
Asn
Gly
385
Glu
Tyr
Asn
Phe
Asn

465
Thr

<210>
<211>
<212>
<213>

Glu
Ser
Pro
Pro
210
Tle
Tyr
Arg
Pro
Lys
290
val
Tyr
Glu
His
Lys
370
GIn
Leu
Pro
ASh
Leu
450
val

Gin

<220>

<223>

Arg
Asn
Pro
195
ASp
ser
ey
Ley
Ala
275
Pro
val
val
Gin
Gln
355
Ala
Pro
Thr
Ser
TYF
435
Tyr
Phe

Lys

226
1473
DPNA
artificial Sequence

Ala
Gin
180
Lys
Arg
Sep
Tyr
Glu
260
Pro
Lys
va'
ASp
TYyr
340
Asp
Leu
Arg
Lys
Asp
420
Lys
Ser
ser

Ser

Thr
165
LYs
Ley
Phe
Leu
Ser
245
Pro
Glu
Asp
Asp
Gly
325
Asn
Trp
Pro
Glu
Asnh
405
Ite
Thr
LYS
Cys

Leu
483

150
Iie

Asnh
L.eu
Ser
Glin
230
Trp
Lys
Ala
Thr
val
310
val
Ser
l.eu
Ala
Pro
3290
Gln
Ala
Thr
Leu
Ser

470
Ser

humanized FUNI

2479, 100PC0S _SEQUENCE_LTISTING.TXT
155

Asn Cys Lys

Ala
185
Trp

Tyr Leu

Ile Tyr
200
Gly Sser
215
Ala

Gly

Glu Asp

Thr pPhe Gly

ser Ser Asp

265

Ala Gly Ala

280

Leu Met Ile

295

Ser His Glu

Glu val His

Thr Tyr Arg

345
Lys

Asn Gly

360

Pro Ile Glu

375

Gln val Tyr

val Ser Leu

val Glu Trp
425
Pro Pro val
440
Thr val
455

val

Asp

Met His

Leu Ser Pro

Humanized FUN1 SMIP MQ115 ~ a

Ser
170
Trp
Ala
Ser
val
Gln
250
Lys
Pro
Ser
Asp
ASn
330
val
Ala
Lys
Thr
Thr
410
Glu
Leu
Lys
Glu

Gly
490

Ser
Tyr
Ser
Gly
Ala
235
Gly
Thr
Ser
Arg
Pro
315
Ala
val
Tyr
Thr
Leu
395
Cys
Ser
ASD
ser

Ala
475

GIn
Glin
Thr
Thr
220
val
Thr
His
val
Thr
300
Glu
Lys
Ser
Ala
Ile
380
Pro
leu
Asn
Ser
Arg

460
Ley

Ser val

Gln Lys
190
Arg Glu
205
Asp Phe

Tyr Tyr

Lys Leu

Thr Cys
270
Phe Leu
285
Pro Glu

val Lys

Thr Lys

val Leu
350
Cys Ala
365
ser Lys

Pro Ser

val Lys
GlIn
430
Gly

Gly

Asp
445
Trp Gln

His Asn

Leu
175
Pro
Ser
Thr
Cys
Glu
255
Pro
Phe
val
Phe
Pro
335
Thr
val
Ala
Arg
Gly
415
Pro
ser
Gin

His

generated variant of

160
Tyr

Gly
Giy
Leu
His
240
Ile
Pro
Pro
Thr
Asn
320
Arg
val
ser
Lys
ASp
400
Phe
Glu
Phe
Gly

Tyr
480

<400> 226
caggtgcage
tcetgcaagg
cctygacaag
aatcagaagt
atggagctga
.tataggtracg
gtcaccgtct
ggtggeggcy
ggcgagagag
aagaactact
tgggcatcta
gatttcactc
caataccter

tggtgcagtce
ctictggata
ggcttgagry
tcaagggcag
gcaggctgag
acgacgggag
cctcaggtyg
gatctgacat
ccaccatcaa
tagcttggta
cccgggaate
tcaccatcag
actcgtggac

tggggctgag
caccttcacc
gatgggaaat
ggtcaccatg
atctgacgac
ggctrtactat
aggcggttca
cgtgatgacc
ctgcaagtec
ccagcagaaa
cggggtccct
cagcctgeag
grttggceag

gtgaagaagc
gactacaaca
attgatcctt
accagggaca
acggeegtgt
gttatggact
ggcggaggtg
cagtctccag
agccagagtyg
ccaggacagce
gaccgattca
gctgaagatg
gggaccaagc

ctggggectc
tgaactgggt
actatggtgg
cgrccatcag
attactgtgc
tctggggeca
gatccggcgy
actcectgge
ttttatacag
ctcctaaget
gtggcagcgg
tggcagttta
tggagatcaa

Page 109

agtgaaggtc
gcgacaggcec
tactagttac
cacagcctac
gagatgggac
agggaccacg
tggcggatcg
tgtgtctcty
ctccaaccag
gctcatttac
gtctgggaca
ttactgicat
acggctcgag

60

120
180
240
300
360
420
480
540
600
660
720
780



cccaaatett
gcaccgtcag
cctgaggtea
tggtacgtgg
aacagcacgrt
aaggcgtacy
tccaaageca
gagctgacca
atcgccgtgg
gtgctggact
tggcagcagy
acgcagaaga

<210 227
<211> 490
<212> PRT
<213>

<220>
<223> Human

human

<400> 227

Gln val Gin
1

ser val Lys

Asn Met Asnh
35
Asn Ile
50

Gly

Gly

Lys
65
Met

Arg

Glu Leu

Ala Arg Trp

Asp Phe Trp

115
Gly

Gly ser

130

Ser Asp Ile

145

Gly Glu Arg

Ser ser Asn

Gln Pro Pro

195
val Pro Asp
210
Thr Ile

225

Gln

Ser

Tyr Leu

Lys Arg Leu
Ala
275

Pro

Cys Pro

Pro Lys
290
val

Cys va'l

305

Trp Tyr val

Glu Glu GIn

l.eu His Gln

¢tgacaaaac
tettectett
catgegtggt
acggcgtgga
accgtgtagt
cgtgcgcagt
aagggcagcc
agaaccaggt
agtgggagag
ccgacggete
ggaacgtctt
gecectetecct

ijzed

ized FUNL

val
5
Ser

Leu

va'l
20

Trp val

Asp Pro
val Thr

ser Arg

85

Tyr
Gin
Gly

Met

FUN1 sMIP MO115

Gln
Cys
Arg
Tyr
Met
70

Leu
Arg
Gly
Gly

Thr

2479.100PC0O9_SEQUENCE_LISTING. TXT

tcacacarge
cgecccaaaa
ggtggacgtyg
ggtgcataat
cagcgtcctce
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
crtcttcctce
ctcatgctcc
gtcteegggt

Artificial Sequence

Ser Gly

Lys Ala

Ala

Ser

ccaccgtgece
cccaaggaca
agccacgaag
gccaagacaa
accgtcctyge
gcccteccag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagce
gtgatgcatg
taa

Glu val
10

Gly Tyr

25

Ala
40
Gly

Gin

TYr
55
Thr Arg

Arg Ser

Tyr Asp

Pro
Gly
Asp
ASp

Asp

Gly GIn

Thr ser

Thr ser
75
Asp Thr
90

Gly Arg

105

Thr
120
Gly

Thr

Ser
135

Gln ser

150

Thr
165
Lys
Leu
rhe

Leu

Jie
Ashi
Leu
Ser

GIn

Asn Cys

Tyr Leu

val
Gly
Pro
LysS

Ala

Thr val

Gly aGly

Ser
155
sep

ASp

ser
170

Trp Tyr

185

Ile Tyr
200
Gly ser
215

Ala Glu

230

Ser
245
Pro
Glu
ASp

Asp

Trp
Lys
Ala
Thr

val

Thr Phe

Ser ser

Trp
Gly
AsSp
Gly
AsSp

Ala ser

Ser Gly
Ala
235
Gly

val

Gln
250

Lys Thr

265

Ala Gly
280
Leu Met
295

Ser His

310

Gly
325
Asn

Trp

val
ser

Leu

Glu val

Thr Tyr

Ala
Ile
Glu
His

Arg

Pro ser

Ser Arg
Pro
315
Ala

Asp

Asn
330

val val

345

Asn Gly

LyS

Ala Tyr

cagcacctga
ccctcatgat
accctgaggr
agccgeggga
accaggactg
ccececcatcga
ccetgecece
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea

Lys Lys Pro
Thr
30

Glu

Thr Phe

Leu
45
Asn

Gly
Tyr Glin
60
Ile

Ser Thr

Ala val Tyr

Ala Tyr Tyr
110
Ser Gly
125

Gly

ser
Ser Gly
140
l.eu

Ata val

Gin val

Glin Lys
190
Thr Glu
Thr Phe
220
val Tyr

Thr L.eu
His Cys
270
val Leu
Thr
300
Glu

Glu
Lys
Lys Lys
Leu

350
Ala

Ser

Ala

Page 110

agccgegggt
ctececcggace
caagttcaac
ggagcagtac
gctgaatgge
gaaaaccate
atcccgggat
tccaagcgac
cacgcctecc
€aagagcegy
caaccactac

generated variant of

Gly Ala
15
Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80
Tyr Cys

val Met

Gly Gly

Gly Gly

Leu
160
Tyr

Ser

f.eu
175
Pro Gly

Sser Gly

Thr Leu
His
240
ITle

Cys

Glu
255
Pro Pro

Phe Pro

val Thr
Phe Asn
320
Pro Arg
335
Thr val

val ser

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1473



Asn Ly

355
s Ala

370
Gly Gln Pro

385

Glu Leu Thr

Tyr Pro Ser

Asn Asn Tyr

435

Phe Leu Tyr
450
Asn val Phe

465

Thr GIn Lys

<210>
<211>
<212>
<213>

220>
<223>

<400>

228
1473
DNA

Leu
Arg
Lys
Asp
420
Lys
Ser

Ser

Ser

Pro
Glu
Asn
405
Ile
Thr
Lys
Cys

Leu
485

Ala
Pro
390
Glin
Ala
Thr
Leu
Ser

470
Ser

2479.100PCO9_SEQUENCE_LISTING.TXT

Pro
375
Gin
val
val
Pro
Thr
455
val

Ley

Artificial Seqguence

Humanized FUN1 SMIP MOll6 - a

humanized FUN1

228

caggtgcage
tcctgtgcag
ccagggaagg
aatcagaagt
ctgcaaatga
tataggtacg
gtcaccgtct
99tgycggcy
ggcgagaggg
aagaactact
tgggcatcta
gatttcactc
caatacctct
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtracyg
tccaaagceca
gagctgacca
atcgccgtgg
gtgctggact
tggcagcagg
acgcagaaga

<210
<211>
<212>
<213>

<220>
<223>

<400>

Gin val GIn Leu val Glu ser Gl

1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr phe Ser Asp Tyr

229
490
PRT

tggtggagtc
cctctggatt
ggcrggagtg
tcaagggcceg
acagcctgag
acgacgggag
cctcaggtgg
gatctgacat
ccaccatcaa
tagcttggta
cccgggaatc
tcaccatcag
actcgtggac
ctgacaaaac
TCttecLett
catgcgtggt
acggcgtgga
accgtgtggt
cgtgcgeggt
aagggcagcec
agaaccaggt
agtgggagag
ccgacggctc
ggaacgtctt
gectctecct

Artificial sequence

360
Ile

val
Ser
Glu
Pro
440
val
Mat

Ser

tgggggaggce
caccttcagt
ggtttcaaat
attcaccatc
agccgaggac
ggcttactat
aggcggttca
cgtgatgacc
ctgcaagtcc
ccagcagaaa
cggggtcect
cagcctgceag
gtttggccag
tcacacatgc
cCCoccaaaa
ggtggacgtg
ggtgcataat
cagcgtcecte
ctccaacaaa
ccgagaacca
cagcctgacce
caatgggcag
cttcttectc
ctcatgctec
gtctcegggt

Glu Lys Thr 1le

Tyr
Leu
Trp
425
val
Asp
His

Pro

Thr
Thr
410
Glu
Leu
LYS
Glu

Gly
490

Leu
395
Cys
ser
AsD
ser

Ala
475

380
Pro

Leu
Asn
Ser
Arg

460
Leu

365
ser

Fro
val
Gly
Asp
445
Trp

His

Lys
ser
Lys
Glin
430
Gly
Gin

Asn

Ala
ATg
Gly
415
Pro
Ser
Gin

His

generated variant of

ttggtcaagc

gactacaaca

attgatcctt

tccagggaca

acggecgtgt
gttatggact

ggcggaggtg
cagtctccag
agccagagtg
ccaggacagce
gaccgattca
gctgaagatg
gggaccaagc
ccaccgtgece
cceaaggaca
agccacgaag
gccaagacaa
accgicctge
gcecteecag
caggtgtaca
tgcctggtea
ccggagaaca
tacagcaagce
gtgatgcatg
taa

ctggagggtc
tgaactggat
actatggtgg
acgccaagaa
attactgtge
tctggggeea
gatccggegg
actcecctgge
ttttatacag
cteccetaaget
gtggcagegg
tggecagttta
tggagatcaa
cagcacctga
ccctcatgat
accctgaggt
agecegeggga
accaggactg
ccececatega
ccctgececcec
aaggcticra
actacaagac
tcaccgtgga
aggctcectgea

cctgagactc
acgccagget
tactagttac
ctcactgtat
gagatgggac
agggaccacg
tggcggatcg
tgtgtctetg
ctccaaccag
gctcatttac
gtctgggaca
ttactgtcat
acggctegag
agccgeggyt
ctecccggace
caagttcaac
ggagcagtac
gctgaatgge
gaaaaccatc
atccecgggat
tccaagegac
cacgccteece
caagagcegy
caaccactac

Humanized FUN1 SMIP MO116 - a generated variant of
humanized FUN1

229

5

page 111

Lys
Asp
400
Phe
Glu
Phe
Gly

Tyr
480

y Gly Gly Leu val Lys Pro Gly Gly
10 15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1473



Asn
Ser
Lys
65

Leu
Ala
Asp
Gly
Ser
145
Gly
ser
Gin
val
Thr
225
GIn
LyS
Ccys
Pro
Cys
305
Trp
Glu
Leu
Asn
Gly
385
Glu
Tyr
Asn
Phe
Asn

465
Thr

<210>
<211
<212>
<213>

Met
Asn
Gly
Gin
Arg
Phe
Ser
130
Asp
Glu

ser

Pro

Pro
210
Ile
Tyr
Arg
Pro
Lys
290
val
Tyr
Glu
His
Lys
370
GIn
Leu
Pro
Asn
Ley
450
va'l

Gin

<220>

<223>

AsSn
35

Ile
ATg
Met
Trp
Trp
115
Gly
Iie
Arg
Asn
Pro
195
Asp
Ser
Leu
Ley
Ala
275
Pro
val
val
Gln
Gln
355
Ala
Pro
Thr
Sar
Tyr
435
Tyr
rhe

Lys

230
1473
DNA
Artificial Sequence

20
Trp

ASD
Phe
ASn
Asp
100
Gly
Gly
val
Ala
Gln
180
Lys
Arg
Ser
TYr
Glu
260
Pro
Lys
val
ASp
Tyr
340
Asp
Leu
Arg
Lys
Asp
420
Lys
Ser
Ser

Ser

Ile
Pro
Thr
Ser
85

Tyr
Gln
Gly
Met
Thr
165
LysS
Leu
Phe
Leu
Serp
245
Pro
Glu
Asp
AsSp
Gly
325
Asn
Trp
Pro
Glu
Asn
405
Ile
Thr
LyS
Cys

Leu
485

Arg
TYr
Iie
70

Leu
Arg
Gly
Gly
Thr
150
Ile

Asn

Pro
Gln
Ala
Thr
Ley
Ser

470
Ser

2479.1005%09_SEQUENCEWLlSTING.TXT

Gin
TYr
55

Ser
Arg
Tyr
Thr
Ser
135
Gln
Asn
Tyr
Ile
Gly
215
Ala
Thr
Ser
Ala
Leu
295
Sey
Glu
Thr
Asn
Pro
375
Glin
val
val
Pro
Thr
455
val

Leu

Ala
40

Gly
Arg
Ala
Asp
Thr
120
Gly
ser
Cys
Leu
Tyr
200
Ser
Glu
Phe
Ser
Gly
280
Met
His
val
Tyr
Gly
360
Ile
val
Sar
Glu
Pro
440
val
Met

Ser

Humanized FUN1 sSMIpP M0O117

Pro
Gly
Asp
Glu
Asp
105
val
Gly
Pro
LyS
Ala
185
Trp
Gly
AsSp
Gly
Asp
265
Ala
ITe
Glu
His
Ar

345
LYS

Glu-

Tyr
Leu
Trp
425
val
Asp
His

Pro

Gly
Thr
AsSn
Asp
90

Gly
Thr
Gly
ASD
Ser
170
Trp
Ala
Ser
val
Gin
250
Lys
Pro
Ser
AsSp

Asn
330

g val

Ala
Lys
Thr
Thr
410
Glu
L.eu
Lys
Glu

Gly
490

Lys
Ser
Ala
75

Thr
Arg
val
Gly
Ser
155
Ser
Tyr
Ser
Gly
Ala
235
Gly
Thr
Ser
Arg
Pro
315
Ala
val
Tyr
Thr
Leu
395
Cys
Ser
ASD
Ser

Ala
475

Gly
Tyr
60

Lys
Ala
Ala
Ser
ser
140
Ley
Gin
Gin
Thr
Thr
220
val
Thr
His
val
Thr
300
Glu
LYS
sSer
Ala
Ite
380
Pro
Leu
Asn
Ser
Arg

460
Leu

Leu
45

Asn
Asnh
val
Tyr
ser
125
Gly
Ala
ser
Gin
Arg
205
Asp
Tyr
Lys
Thr
Phe
285
Pro
val
Thr
val
Cys
365
Ser
Pro
val
Gly
AsSp
445
Trp

His

30
Glu

GlIn
Ser
TYyr
Tyr
110
Gly
Gly
val
val
LYS
190
Glu
Phe
Tyr
l.eu
Cys
270
Lau
Giu
Lys
Lys
Leu
350
Ala
Lys
Ser
Lys
G?n
430
Gly
Gin

Asn

T™rp
Lys
Leu
Tynr
95

val
Gly
Gly
ser
Ley
175
Pro
Ser
Thr
Cys
Glu
255
Pro
Phe
val
Phe
Pro
335
Thr
val
Ala
Arg
Gly
415
Pro
Ser
Gin

His

generated variant of
Page 112

val
Phe
Tyr
80

Cys
Met
Gly
Gly
l.eu
160
Tyr
Gly
Gly
Leu
His
240
Ite
Pro
Pro
Thr
Asn
320
Arg
val
Ser
Lys
Asp
400
Phe
GTu
Phe
Gly

Tyr
480



human

<400> 230
gaggtccage
tcctgecaagy
cctggaaaag
aatcagaagt
atggagctga
tataggtacg
gtcaccgtct
ggtggcggey
ggagacagag
aagaactact
tgggcatcca
gatttcactc
caatacctct
cccaaatett
gcaccgtcag
cctgaggtca
tggracgtgg
aacagcacgt
aaggcgtacg
tccaaagcca
gagctgacca
atcgcocgtgy
gtgctggact
tggcagcagg
acgcagaaga

<210> 231
<211> 490
<212> PRT
<213>

<220>
<223> Human

human

<400> 231
Glu val GIn
1

Thr val Lys

Asn Met Asn
35
Asn Ile
50

Gly

Gly

Lys
65
Met

Arg

Giu Leu

Ala Thr Trp

Asp Phe Trp

115
Gly

Gly ser

130
Ser Asp Ile
145
Gly

ASp Arg

Ser Sar Asn
Pro
195

Ser

tys val

val Pro
210
Ile

Thr ser

ized FUN1

tggtacagtc
tttctggata
ggcttgagtg
tcaagggceag
gcagcctgag
acgacgggag
cctcaggtag
gatctgacat
tcaccatcac
tagcttggta
ctagggaatc
tcaccatcag
actcgtggac
ctgacaaaac
tcttectctt
catgcegiggt
acggcgtgga
accgtgtyggt
cgtgcgeggt
aagggcagcc
agaaccaggt
agtgggagag
ccgacggcetc
ggaacgtert
gcctectecect

ized

ized FUNL

val
5
Ser

Leu

Ile
20
Trp val

Asp Pro

val Thr

Ser sar
g5

Asp Tyr
100
Gly Gln

Gly Gly

Glin Met

Gln
Cys
GIn
Tyr
Ile
70

Leu
Arg
Gly
Gly

Thr

2479.100PCO9_SEQUENCE_LISTING.TXT

tggggctgag
caccttcacc
gatgggaaat
agtcaccata
atctgaggac
ggcttactat
aggcggttea
ccagatgacc
ttgcaagtcce
tcagcagaaa
tggggtccca
cagcctgcag
gtttggccag
tcacacatgce
ccccecaaaa
agtggacgtg
ggtgcataat
cagcgtectc
ctccaacaaa
ccgagaacca
cagectgace
caatgggcag
cttcttccte
ctcatgetee
gtctccggot

Artificial Seqguence

FUN1 sMIP MO117

Ser Gly

Lys val
Ala
40
Gly

Gin

TYr
55
Thr Ala

Arg Ser

Tyr Asp

Thr Thr
120
Ser Gly
135

GIn Ser

150

Thr
165
Lys

val

Glin
180
Lys Leu

Arg Phe

Ser Leu

Ile
Asn
Leu
Ser

Gin

Thr Cys

Tyr Leu

Ile Tyr
200
Gly ser
215

Pro Glu

gtgaagaagc
gactacaaca
attgatcctt
accgcggaca
acggccgtgt
gttatggact
9gcggaggtg
cagtctccat
agccagagig
ccagggaaag
tctcggttea
cctgaagaty
gggaccaagc
ccaccgrgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
gcecteeeag
caggtgtaca
tgcctggtcea
ccggagaaca
tacagcaagc
gtgatgcatg
taa

Glu val
10

Gly

Ala

ser
25
Pro

Tyr

Gly Lys

Gly Thr ser

Asp Thr Ser

Glu Asp Thr
90

Asp Gly

105

val

Arg

Thr val

Gly Gly Gly

Pro Ser
155
Ser

Ser

Ser
170
Trp

LYS

Ala
185
Trp

Tyr

Ala ser

Gly ser Gly

Asp val Ala

ctggggctac
tgaactgggt
actatggtog
cgtctacaga
attactgtge
tctggggeca
gatccggegg
ccteectgte
ttttatacag
ttcctraaget
gtggcagtgy
ttgcaactta
tggagatcaa
cagcacctga
ccctcatgat
accctgaggt
agcegeggga
accaggactg
cccecatega
ccetgeeecce
aaggcttcta
actacaagac
tcaccgtygga
aggctctgcea

Lys Lys

Thr Phe

Leu
45
Ash

Gly

Tyr
60
Thr Asp

Ala val

Ala Tyr
ser
125
Gly

Ser

ser
140
Leu ser

Gln ser

GIn Gln

Pro Gly
Thr
30

Glu
Glin
Thr
Tyr
Tyr
116
Gly
Gly
Ala
val

Lys

agtgaaaatc
gcaacaggce
tactagrtac
cacagccetac
aacatgggac
agggaccacy
tggcggateg
tgcatctgta
ctccaaccag
cctgatctat
atctgggaca
ttactgtcat
acggctcgag
agccgegggr
cteecggace
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggat
tccaagegac
cacgcctece
caagagcegg
caaccactac

generated variant of

Ala
15

Asp Tyr

rrp
Lys

Met
Phe
Ala Tyr
80
Tyr Cys
95
val Met

Gly Gly

Gly Gly

val
160
Tyr

Ser

Ley
175

Pro Gly

190

Thr Arg
205
Thr Asp
220

Thr Tyr

Page 113

Glu
Phe

Tyr

Ser Gly

Thr Leu

Cys His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1473



225
Gln

Lys
Cys
Pro
Cys
305
Trp
Glu
LLeu
Asn
Gly
385
Glu
Tyr
Asn
Phe
Asn

465
Thr

<210>
<211>
<212>
<213>

Tyr
Arg
Pro
Lys
290
val
Tyr
Glu
His
LyS
370
Gin
Leu
Pro
AsSN
Leu
450
val

Gin

<22(>

<223>

<400>

Leu
Leu
Ala
275
Pro
val
val
Gln
Gin
355
Ala
Pro
Thr
Ser
Tyr
435
Tyr
Phe

Lys

232
1473
DNA
Artificial Seguence

Tyr
Glu
260
Pro
LYS
val
ASp
Tyr
340
ASD
Leu
Arg
Lys
Asp
420
Lys
Ser

Ser

Ser

Ser
245
Pro
Glu
ASD
Asp

Gly

©325

Asn
Trp
Pro
Glu
Asn
405
Ile
Thr
Lys
Cys

Leu
485

230
Trp

Lys
Ala
Thr
val
310
val
Ser
Leu
Ala
Pro
390
G1In
Ala
Thr
Leu
Ser

470
Ser

humanized FUN1

232

caggtgcagce
tcctgeaagy
cctggacaag
aatcagaagt
atggagctga
tataggtacyg
grcaccgtct
ggtggcyggcy
ggagacagag
aagaactact
tgggcatcea
gatttcactc
caatacctct
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcegtacg
tccaaagcca
gagctgacca
atcgeegtgg
gtgctggact

tggtgcagtc
cttctggata
ggciigagig
tcaagggcag
gcaggctgag
acgacgggag
cctcagytgy
gatctgacat
tcaccatcac
tagcttggta
ctagggaatc
tcaccatcag
actcgtggac
ctgacaaaac
tcttectott
catgcgtggr
acggcgtgga
accgtotggt
cgtgcgeyggt
aagggceagcec
agaaccaggt
agtgggagag
ccgacggcetce

tggggctgag
caccttcacc
gatgggaaat
ggtcaccatg
atctgacgac
ggcttactat
aggcggttca
ccagatgacc
ttgcaagtce
tcagcagaaa
tggggtccca
cagcctgcag
gtttggceag
tcacacatge
ccceecaaaa
ggtggacgtg
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgagaacea
cagcctgace
caatgggcag
cttettecte

2479.100PCO9_SEQUENCE_LISTING.TXT

Thr phe Gly

Ser Ser Asp

265

Ala Gly Ala

280

Leuy Met Ile

295

Ser His Glu

Glu val His

Thr Tyr Arg

345
LYS

Asn Gly

360
Ile

Pro Glu

375

Gln val Tyr

val Ser Leu

val Glu

Trp
425

Pro Pro val

440
Thr val
455

val

Asp

Met His

Leu Ser Pro

Humanized FUN1 sMIP MD118 - a

Glin
250
Lys
Pro
ser
Asp
Asn
330
val
Ala
Lys
Thr
Thr
4310
Glu
Leu
Lys
Glu

Gly
490

235
Gly

Thr
Ser
Arg
Pro
315
Ala
val
Tyr
Thr
[.eu
395
Cys
Ser
Asp
Ser

Ala
475

Thr
His
val
Thr
300
Glu
Lys
Ser
Ala
Ite
380
Pro
Leu
Asn
ser
Arg

460
Leu

Lys Leu Glu

255

Thr Cys Pro
270

Phe Leu Phe

285

Pro

Giu val

val Lys Phe

Thr Pro
335

Thr

Lys

val Leu

350

Cys Ala val

365
Ser

Lys Ala

Pro Ser Arg

val Lys Gly
415
Gln Pro
430

Gly

Gly

Asp Ser

445

Trp GIn Gln

His Asn His

generated variant of

gtgaagaagc
gactacaaca
attgatcctt
accagggaca
acggcegegt
gttatggact
ggcggaggtg
cagtctccat
agccagagtyg
ccagggaaag
tctoggteca
cctgaagatg
gggaccaagc
ccaccgtgec
cccaaggaca
agccacgaag
gccaagacaa
accgrcctge
gcccteccag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc

ctggggectc
tgaactgggt
actatggtyg
cgtccatcag
attactgtgc
tctggggeca
gatccggegy
cctececctgtc
ttttatacag
ttcctaaget
gtggcagrtygg
ttgcaactta
tggagatcaa
cagcacctga
ccctcatgat
accctgaggt
agccgeggga
accaggactg
ccceccatega
ccctgeeceee
aaggcttecta
actacaagac
tcaccgtgga

page 114

Ile
Pro
Pro
Thr
ASN
320
Arg
val
Ser
Lys
Asp
400
Phe
Glu
phe
Gly

Tyr
480

agtgaaggtc
gegacaggcec
tactagttac
cacagectac
gagatgggac
agggaccacyg
tggcggatcyg
tgcatctgta
ctccaaccag
cctgatctat
atctgggaca
ttactgtcat
acggctcgag
agccgegggt
creccggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggat
tccaagegac
cacgcctcecc
caagagccgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



2479.100PC0%_SEQUENCE_LISTING.TXT
tggcageagg ggaacgtctt ctcatgetcc gtgatgeatg aggctcrgca caaccactac 1440
acgcagaaga gcctctecct gtctecgggt taa 1473

<210> 233
<211> 490
<212> PRT
<213> Artificial Seguence

<220>
<223> Humanized FUN1 sSMIP M0118 - a generated variant of
humanized FUNL

<400> 233
Gln val Gln Leu VgW Gln Ser Gly Ala Géu val Lys Lys Pro Gly Ala
1 1 15
Ser val Lys ¥31 Ser Cys Lys Ala s§r Gly Tyr Thr phe ggr Asp Tyr
y 2
Asn Met Asn Trp val Arg Gln Aga Pro Gly Gin Gly Lgu Glu Trp Met
35 4 4
Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Ser ggr Asn GIn Lys phe
50 55
Lys Gly Arg val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
a0 a5
Asp Tyr Arg Tyr Asp Asp Gly Arg Ala Tyr Tyr val Met
100 105 110
Asp Phe Trp Gly GlIn Gly Thr Thr val Thr val Ser Ser Gly Gly Gly
115 120 125
Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly
130 135 140
Ser Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
145 150 155 160
Gly Asp Arg val Thr Ile Thr Cys Lys Ser Ser Gln Ser val Leu Tyr
165 170 175
Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly
180 185 190
Lys val Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr arg Glu Ser Gly
195 200 205
val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
210 215 220
Thr Ite Ser Ser Leu Gin Pro Glu Asp val Ala Thr Tyr Tyr Cys His
225 230 235 240
Gin Tyr Leu Tyr Ser Trp Thr Phe Gly GIn Gly Thr Lys Leu Giu Ite
245 250 255
Lys Arg Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
260 265 270
Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro ser val Phe Leu Phe Pro
275 280 285
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr
290 295 300
cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn
305 310 315 320
Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg
325 330 335
Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val
340 345 350
Leu His GIn Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala val ser
355 360 365
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
370 375 380
Gly Gln Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Asp
385 390 395 400
Glu Leu Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe
405 410 415
Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu
420 425 430
Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe
Page 115

Ala Arg Trp



435

2479, 100PCO9_SEQUENCE_LISTING.TXT

440

Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln GlIn Gly
460

450

455

Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr

465

470

475

Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly

<210>
<211>
<212>
<213>

<220>
<223>

234
1473
DNA

485

Artificial Sequence

humanized FUN1

<400> 234
caggtgcagce
tcctgtgeag
CCagggaagy
aatcagaagt
ctgcaaatga
tataggtacyg
gtcaccgtct
ggtggcggeg
ggagacagag
dagaactact
tgggcatcca
gatttcactc
caatacctct
cccaaatctt
gcaccgteag
cctgaggtca
tggtacgtgy
aacagcacgt
aaggcgracyg
tccaaageca
gagctgacca
atcgccgtay
gtgctggact
tggcagcagy
acgcagaaga

<210> 235
<211> 490
<212> PRT
<Z213>

<220>
<223>

tggtggagtc
cctctggatt
ggctggagty
tcaagggcceyg
acagcctgag
acgacgggag ggcttactat
cctcaggtyag
gatctgacat
tcaccatcac
tagcttggta
ctagggaatc
tcaccatcag
actcgtggac
ctgacaaaac
tcttcctctt
catgcgtggt
acggcgtgga
accgtgtggt
cgtgegeggt
aagggcagcc
agaaccaggt
agtgggagag
ccgacggete
ggaacgictt
gcectetecct

Humanized

humanized

<400> 235
Gin val Gln
1
Ser

Leu Arg

Asn Met Asn

35

Ser Asn Ile
50

Lys Gly
65

Leu

Arg

GIn Met

Ala Arg Trp

Ley
Leu
20

Trp
Asp
Phe

Asnh

Asp

tgggggaggc
caccttcagrt
ggtttcaaat
attcaccatc
agcecgaggac

aggcggttea
ccagatgacc
ttgcaagtcc
tcagcagaaa
tggggtccca
cagcctgeag
gtttggecag
tcacacatgc
cccececaaaa
ggtggacgtg
ggtgcataat
cagcgtectc
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
cttcttoctc
ctcatgcercec
gtcteeogggt

Artificial Sequence

FUNL1 sMIP MO119
FUN1

val Glu ser
5

ser

Gly

Cys Ala Ala

Ile Ala
40
Gly

Arg Gln

Pro Tyr Tyr
55
Ile ser
70

Leu

Thr Arg

Ser Ala
33

Tyr

ATg

Arg Tyr Asp

490

ttggtcaagce
gactacaaca
attgatcctt
tccagggaca
acggccgtgt
gttatggact
ggcggaggtg
cagtcteccat
agccagagtg
ccagggaaag
tctcggttca
cctgaagatg
gggaccaagc
ccaccegtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
gcecteccag
caggtgtaca
tgcctggtea
ccggagaaca
tacagcaagce
gtgatgcatg
taa

Gly Gly
10

Gly

Ley
Ser rhe
25

Pro

Gly Lys

Gly Thr Ser
Ala
75

Thr

Asp Asn

Glu Asp

90
Gly

Asp Arg

ctggagggtc
tgaactggat

actatggtgg
acgccaagaa
attactgtge
tctggggceca
gatccggcgg
cctccectgtc
ttttatacag
ttcctaaget
gtggcagtgg
ttgcaactta
tggagatcaa
cagcacctga
ccctcatgat
accctgaggt
agccgeygya
accaggactg
cccccatcega
ccctgeecce
aaggcticta
actacaagac
tcaccgtgga
aggctcrgea

val Lys Pro

Thr Phe Ser
30
Leu Giu
45

Asn

Gly

TYr Gin

60

Lys Asn Ser

Ala val Tyr

Ala Tyr Tyr

Page 116

480

Humanized FUN1 SMIP M0119 - a generated variant of

cctgagactc
acgccaggct
tactagttac
ctcactgtat
gagatgggac
agggaccacg
tggcggatcy
tgcatctgta
ctccaaccag
cctgatctat
atctgggaca
ttactgtcat
acggctegag
agccgegggt
ctceceggace
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggat
tccaagegac
cacgcctccc
caagagccgyg
caaccactac

generated variant of

Gly
15
Asp

Gly
Tyr

Trp val

Lys Phe

Leu Tyr
30
Tyr Cys
95

val Met

60
120
180
240
300
360
420
480
540
600
660
720
780
8340
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1473



Asp
Gly
Ser
145
Gly
Ser
LYS
val
Thr
225
Gin
Lys
cys
Pro
Cys
305
Trp
Glu
Leu
Asnh
Gly
385
Glu
Tyr
Asn
Phe
Asn

465
Thr

<Z210>
<211>
<212>
<213>

Phe
Ser
130
ASp
Asp
Ser
val
Pro
210
ITe
Tyr
Arg
Pro
LYS
290
val
Tyr
Glu
His
Lys
370
Gin
Leu
Pro
Asn
Leu
450
val

Gin

<220>

<223>

<400>

Trp
115
Gly
Ile
Arg
Asn
Pro
195
Ser
Ser
Leu
Leu
Ala
275
Pro
val
val
GlIn
Gln
355
Ala
Pro
Thr

Ser

Tyr

. 435

Tyr
Phe

Lys

236
2013
DNA
Artificial Sequence

caggtgcagce
tcctgcaagg
cctggacaag
aatcagaagt
atggagcetga
tataggtacg
gtcaccgtct

100
Gly

Gly
Glin
val
Gln
180
L.ys
Arg
Ser
Tyr
Gy
260
Pro
Lys
val
Asp
Tyr
340
Asp
Leu
Arg
Lys
Asp
420
Lys
5er
Ser

Ser

Gln
Gly
Met
Thr
165
Lys
Leu
Phe
Ley
Ser
245
Pro
Glu
Asp
ASD
Gly
325
Asn
Trp
Pro
Glu
Ash
405
Ile
Thr
Lys
Cys

Ley
485

tggtgcagtc
cttctggata
ggcttgagtg
tcaagggcag
gcaggctgag
acgacgggag
cctcaggtgg

Gly
Gly
Thr
150
Ile
Asn
Ley
sSer
Gln
230
Trp
LYS
Ala
Thr
val
310
val
Ser
Leu
Ala
Pro
390
Gin
Ala
Thr
Leu
ser

470
ser

2479.lOO;SQQ_SEQUENCE_LISTING.TXT

Thr
sSer
135
Gln
Thr
TYr
Ile
Gly
215
Pro
Thr
Ser
Ala
Leu
295
Ser
Glu
Thr
Asn
Pro
375
GIn
val
val
Pro
Thr
455
val

Leu

Thr
120
Gly
Ser
Cys
Ley
Tyr
200
Ser
Glu
Phe
Ser
Gly
280
MetT
His
val
Tyr
Gly
360
Ile
val
Ser
Glu
Pro
440
val
Met

ser

tggggctgag
caccttcacc
gatgggaaat
ggtcaccatg
atctgacgac
ggcttactat
aggcggttca

val
Gly
Pro
LysS
Ala
185
Trp
Gly
AsSp
Gly
Asp
265
Ala
Ile
Glu
His
Arg
345
Lys
Glu
Tyr
l.eu
Trp
425
val
ASD
His

Pro

Thr
Gly
Ser
Ser
170
Trp
Ala
Ser
vall
Gln
250
LYyS
Pro
Ser
AsSD
Asn
330
val
Ala
LyS
Thr
Thr
410
Glu
l.eu
LyS
Glu

Gly
490

val
Gly
Ser
155
ser
Tyr
Ser
Gly
Ala
235
Gly
Thr
Ser
Arg
Pro
315
Ala
val
Tyr
Thr
Leu
385
Cys
Ser
Asp
Ser

Ala
475

gtgaagaagc
gactacaaca
attgatcctt
accagggaca
acggecegtgt
grtatggact
ggcggaggtg
Page 117

Ser
Ser
140
Leu
GIn
Gin
Thr
Thr
220
Thr
Thr
His
val
Thr
300
Glu
Lys
ser
Ala
ITe
380
Pro
Leu
Asn
Ser
Ar

460
Leu

Ser
125
Gly
Ser
Ser
GlIn
Arg
205
Asp
Tyr
Lys
Thr
Phe
285
Pro
vali
The
val
Cys
365
Ser
Pro
val
Gly

Asp
445

g Trp

His

Nucleotide sequence encoding humanized FUNL
MOZ15::IL10 fTusion protein

236

110
Gly

Gly
Ala
val
Lys
180
Glu
Phe
Tyr
Leu
Cys
270
Leu
Glu
Lys
Lys
Leu
350
Ala
Lys
Ser
Lys
GIn
430
Gly
Gin

Asn

ctggggcctc
tgaactgggt
actatggtgg
cgtccatcag
attactgtgc
tctggggcca

gatccggcgy

Gly
Gly
ser
Leu
175
Pro
Ser
Thr
cys
Glu
255
Pro
Phe
val
Phe
Pro
335
Thr
val
Ala
Arg
Gly
415
Pro
ser
Gin

Mis

agtgaaggtc
gegacaggcec
tactagttac
cacagcctac
gagatgggac
agggaccacg

tggcggatcg

Gly
Gly
val
160
Tyr
Gly
Gly
Leu
His
240
Ile
Pro
Pro
Thr
Asn
320
Arg
val
Ser
Lys
Asp
400
Phe
Glu
Phe
Gly

Tyr
480

60

120
180
240
300
360
420



9g9tggcggeg
gg9cgagagqgg
aagaactact
tgggcatcta
gatttcactc
caatacctcet
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tccaaageea
gagctgacca
atcgeccgtyg
gtgctggact
tggcagcagg
acgcagaaga
cccttgacceg
agctgcacce
agcagagtga
tccttgetgg
trttacctgg
gtgaactccc
tttettecet
ctccaagaga
gaagcctaca

<210> 237

<211>

670

<212> PRT
<213> Artificial Sequence

<Z220>

<223>
<400>

Gin
1
Ser
Asn
Gly
Lys
65
Met
Ala
Asp
Gly
Ser
145
Gly
ser
Gln
val
Thr

225
Gln

val
val
Met
Ash
50

Gly
Glu
Arg
Phe
Ser
130
Asp
Giu
ser
Pro
Pro
210
Ile

Tyr

Gln
Lys
Asn
35

Ile
Arg
Leu
Trp
Trp
115
Gly
Ite
Arg
Asn
Pro
195
Asp
Ser

Leu

Leu
val
20

Trp
ASp
val
Ser
AsSp
100
Gly
Gly
val
Ala
Gin
180
Lys
Arg
Ser

Tyr

gatctgacat
ccaccatcaa
tagcttggta
cccgggaatc
tcaccatcag
actcgtggac
ctgacaaaac
tcttectett
catgegtggt
acggcgtgga
accgtgtggt
cgtgcgeggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggcetc
ggaacgrctt
gcecteteect
aaagttacag
acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
tgacaatgaa

2479.100PCO9_SEQUENCE_LISTING.TXT
actccectgge
Ttttatacag
ctcctaaget
gtggcagegy
tggcagttta
tggagatcaa
cagcacctga
ccctecatgat
accctgaggt
agccgeggga
accaggactg
cccceccatega
ccctgeeece
aaggcttcta
actacaagac
tcaccgtgga
aggctctgca
tCaaccaaga
agggcaccca
gagatctecg
acaactrgrt
ccttgtctga
acccagacat
ggcracggeg
tgaagaatgc
acatctrrcat

humanized FUN1 MO115::
237

val GlIn Ser

>
Ser

val
Pro
Thr
Arg
85

TYr
Gln
Gly
Met
Thr
165
Lys
Letl
Phe

Leu

Ser

Cys
Arg
Tyr
Met
70

L.eu
Arg
Gly
Gly
Thr
150
Ile
Asn
Leu
ser
Gin

230
Trp

Lys
GlIn

TYr
55

Thr
Arg
Tyr
Thr
Ser
135
Gin
Asn
Tyr’
Ile
Gly
215
Ala

Thr

cgtgatgacc
ctgcaagtcc
ccagcagaaa
cggggtecct
cagcetgeag
gtttggccag
tcacacatge
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtectce
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
cttettectce
ctcatgetec
gtctcecgagt
cccgaattct
caacctgect
tcaaatgaag
gggttacctg
gccecaaget
cctgaagacc
gagcaaggcc
Caaagccatg
gatacgaaac

cagtctccag
agccagagtg
ccaggacagc
gaccgattca
gctgaagatg
gggaccaagc
ccaccgtycc
cccaaggaca
agccacgaag
gccaagacaa
accgtcctge
gceceteceag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc
gtgatgcatg
aactcattat
agcccaggec
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctoga
gtggagcagg
agtgagtttg
taa

IL10 fusion

Gly
Ala
Ala
40

Gly
Arg
Ser
ASD
Thr
120
Gly
Ser
Cys
Leu
Tyr
200
Ser
Glu

Phe

Ala
Ser
25

Pro
Gly
AsSp
AsSp
Asp
105
val
Gly
Pro
LYyS
Ala
185
Trp
Gly
Asp

Gly

Glu
10

Gly
Gly
Thr
Thr
ASp
90

Gly
Thr
Gly
Asp
Ser
170
Trp
Ala
Ser
val

Gln

protein

val
Tyr
Gln
Ser
Ser
75

Thr
Arg
val
Gly
ser
155
Ser
Tyr
Ser
Gly
Ala

235
Gly

Lys
Thr
Gly
TYr
60

ITe
Ala
Ala
sSer
Ser
140
Leu
Gin
Gin
Thr
Thr
220
va'l

Thr

Page 118

LYS
Phe
Leu
45

ASH
Ser
val
Tyr
Ser
125
Gly
Ala
ser
Gln
Arg
205
Asp
Tyr

Lys

Pro
Thr
30

Glu
G
Thr
Tyr
Tyr
110
Gly
Gly
val
val
Lys
190
Glu
Phe
TYr

l.eu

tgtgtctctyg
ctccaaccag

480
540

gctecatttac 600

gtctgggaca
tractgtcat
acggctcgag
agccgegggt
ctcecggace
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggat
tccaagcgac
cacgccteece
caagagcagg
caaccactac
agttcaaatt
gtctgagaac
agatgectte
gttaaaggag
gatgatccag
caaggcgeat
ctgtcatcga
ctttaataag
caactacata

5’
AsSp
Trp
Lys
Ala
Tyr
val
Gly
Gly
Ser
Leu
175
Pro
Ser
Thre
Cys

Glu

Ala
Tyr
Met
Phe
Tyr
80

Cys
Met
Gly
Gly
Leu
160
Tyr
Gly
Gly
Leu
His
240
Ile

660

720

780

840

900

360

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2013



2479 .100PC0O9_SEQUENCE_LISTING,TXT
245 250 255
Lys Arg Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
260 265 270
Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser val Phe Leu Phe Pro
275 280 285
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr
290 295 300
Cys val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn
305 310 315 320
Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg
325 330 335
Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val
340 345 350
Leu His GIn Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala val ser
355 360 365
Asn Lys Ala teu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
370 375 380
Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp
385 350 395 400
Glu Leu Thr Lys Asn GIn val Ser teu Thr Cys Leu val Lys Gly Phe
405 410 415
Tyr Pro Ser Asp Ite Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu
420 425 430
Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser phe
435 440 445
phe Leu Tyr Ser Lys teu Thr val Asp Lys Ser Arg Trp Gin GlIn Gly
450 455 460
Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr
4635 470 475 480
Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Asn Ser Leu Phe Asn Gin
485 490 495
Glu val GlIn Ile Pro Leu Thr Glu Ser Tyr Ser Pro Asn Ser Ser Pro
500 505 510
Gly GIn Gly Thr GIn Ser Glu Asn Ser Cys Thr His Phe pPro Gly Asn
515 520 525
Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg val Lys
550 535 540
Thr Phe Phe GlIn Met Lys Asp Gin Leu Asp Asn Leu Leu Leu Lys Glu
545 550 555 560
Ser Leu Leu Glu Asp Phe Lys Gly Tyr Leu Gly Cys GlIn Ala Leu Ser
565 570 575
Glu Met Ile GIn Phe Tyr Leu Glu Glu val Met Pro GlIn Ala Glu Asn
580 585 590
Gin Asp Pro Asp Ile Lys ala His val Asn Ser Leu Gly Glu Asn Leu
595 600 605
Lys Thr Leu Arg Leu Arg Leu Arg Arg Cys His Arg Phe Leu Pro Cys
610 615 620
Glu Asn Lys Ser Lys Ala val Glu GIn val Lys Asn Ala Phe Asn Lys
625 630 635 640
Leu GIn Glu Lys Gly Ile Tyr Lys Ala Met Ser Glu Phe Asp Ile phe
645 650 655
ITe Asn Tyr Ile Glu Ala Tyr Met Thr Met Lys ITe Arg Asn
660 665 670

<210> 238
<211> 1443
<212> DNA
<213> Artificial Sequence

<220>
<223> anti-mouse CD86 (GL1) SMIP

<400> 238

gaggtgcagc tggtggagtc tgctggaggt ttagtgcagc ctggaaggtc cctaaaactc 60

tcctgtgcag cctcaggatt cactttcagt gactattaca tggcctoggt ccgecagoget 120

ccaacgaagg ggctggagtg ggtcgcaacc attragtcatg acgogtagtag tacttactat 180

cgagactccg tgaagggcecg attcacaatc tecagagata atgcaaaaac catcctatac 240
Page 119
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ctgcaaatgg acagtctgag gtctgaggac acggeccactt atttctgtge aagacagaat 300
attatggatt attggggcca aggagtcatg gtcacagict cctcaggugg tggaggctct 360
ggtggcgyty gotctggogy aggtggatcc ggtggcggcg gatctgacat tgtgatgacce 420
cagactccat cctcccagge tgtgtcageca ggggagaagg tcactatgag ctgcaagtcc 480
agtcagagtc ttttgtacag tagagaccag agtaactact tggcectggta ccagcagaaa 540
cctgggeagt ctcoctaaact actratctac ttggcatcca ctagggaatc agaggtccet 600
gatcgctica taggcagtgg ctctgggaca gacttcactce tgaccatcag cagrgtgcag 660
gctgaagatc tggcagatta ttactgtcag cagcattaca actatccgct cacgttcggt 720
tctgggacca agctagaaat caaactcgag cccaaatctt ctgacaaaac tcacacatge 780
ccaccgtygce cagcacctga agcecgegggt gcaccgtcag tcttcctctt ccccccaaaa 840
cccaaggaca ccctcatgat ctcccggacc cctgaggica catgegtggt ggtagacgtg 900
agccacgaag accctgaggt caagttcaac tggtacgtgg acggogtgga ggtgcataat 960
gccaagacaa agcegoeggga ggageagtac aacageacgt accgtgtggt cagegtocte 1020
accgtoetge accaggactg gotgaatgge aaggegtacyg cgtgcgeggt ctccaacaaa 1080
gcecteccag cocccatcga gaaaaccatc tcCaaageca aagggcagcc ccgagaacca 1140
caggtgrtaca ccctgececc atcccgggat gagctgacca agaaccaggt cagcectgacce 1200
tgcciggtca aaggettcta tcecaagcgac atcgccgtgg agtgggagag caatgggeag 1260
CCggagaaca actacaagac caggcctcce gtgctggact ccgacggeic cttettecte 1320
tacagcaagce tcaccgtgga caagagecgyg tggcagcagg ggaacgtctt ctcatgetee 1380
gtgatgcatg aggctctgea caaccactac acgcagaaga goctciccct gtctocgggt 144g
taa 144

<210> 239
<211> 480
<212> PRT
<213> Artificial Sequence

<220>
<223> anti-mouse CD86 (GL1) SMIP

<400> 239
Géu val GiIn lLeu V?1 Glu ser Ala Gly %gy Leu val Gln Pro Gly Arg
15
Ser Leu Lys Egu Ser Cys Ala Ala ger Gly Phe Thr Phe Ser Asp Tyr
5 30
Tyr Met gga Trp val arg Gln Aga Pro Thr Lys Gly Leu Glu Trp val
4 45
Ala ggr Ile ser His Asp Gly Ser ser Thr Tyr gyr Arg Asp Ser val
55 0
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr ITe Leu Tyr
65 70 75 80
teu Gln Met Asp Sgr Leu Arg Ser Glu Asp Thr Ala Thr Tyr She Cys
8 90 5
Ala Arg GIn Asn Ite Met Asp Tyr Trp Gly GIn Gly val Met val Thr
100 105 110
val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly
115 120 125
Gly ser Gly Gly Gly Gly Ser Asp Ile val Met Thr Gln Thr Pro Ser
130 135 140
Ser GIn Ala val ser Ala Gly Glu Lys val Thr Met Ser Cys Lys Ser
145 150 155 160
Ser Gin Ser lLeu Leu Tyr Ser Arg Asp Gln Ser Asn Tyr Leu Ala Trp
165 170 175
Tyr Gln Gln Lys Pro Gly Gin Ser Pro Lys Leu Leu Ile Tyr Leu Ala
180 185 190
ser Thr Arg Glu ser Gly val Pro Asp Arg Phe Ile Gly Ser Gly Ser
195 200 205
Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser val Gln Ala Glu Asp Leu
210 215 220
Ala Asp Tyr Tyr Cys GIn Gin His Tyr Asn Tyr Pro teu Thr Phe Gly
225 230 235 240
ser Gly Thr Lys teu Giu ITe Lys Leu Glu Pro Lys Ser Ser Asp Lys
245 250 255
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro
260 265 270
Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
275 280 285
Arg Thr Pro Glu val Thr Cys val val val asp val Ser His Glu Asp
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: 2479.100PCO9_SEQUENCE_LISTING.TXT
290 295 300
Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn
305 310 315 320
Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val
325 330 335
val ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Ala
340 345 350
Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
355 360 365
Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr
370 375 380
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu Thr
385 390 395 400
Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
405 410 415
Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu
420 425 430
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys
435 440 445
ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu
450 455 460
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
465 470 475 480

<210> 240
<211> 345
<212> DNA
<213> Artificial Seguence

<220>
<223> Nucleotide sequence encoding anti-mouse CD86 (GL1)
heavy chain

<400> 240

gaggtgcage tggtggagrtc tgctygaggt ttagtgcagce ctggaaggtc cctaaaacte 60
tcctgtgecag cctcaggatt cactttcagt gactattaca tggectgggt ccgecaggetr 120
ccaacgaagy ggctggagtg ggtcgcaacc attagtcatyg acggtagtag tacttactat 180
cgagactccy tgaagggccg attcacaatc tccagagata atgcaaaaac catcctatac 240
ctgcaaatgg acagtctgag gtctgaggac acggccactt atttctgtge aagacagaat 300

attatggatt atvtggggcca aggagtcatg gicacagtct ccteca 345
<210> 241
<211> 115
<212> PRT
<213> Artificial Sequence
<220>
<223> Anti-mouse CDB6 (GL1) heavy chain
<400> 241
Glu val GIn Leu val Glu Ser Ala Gly ggy teu val Gin Pro Gly Arg
1 5 15
Ser Leu Lys ESU Ser Cys Ala Ala ger Gly Phe Thr Phe ger Asp Tyr
5 0
Tyr Met Ala Trp val Arg Gin Aéa Pro Thr Lys Gly Leu Glu Trp val
35 4 ' 45
Ala Tgr Ile Ser His Asp Gly Ser Ser Thr Tyr Tyr Arg Asp Ser val
5 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Ile Leu Tyr
65 70 75 80
Leu GIn Met Asp Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr g?e Cys
&5 90
Ala Arg GlIn Asn Ile Met Asp Tyr Trp Gly Gin Gly val Met val Thr
100 105 110

val ser ser
115
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<210> 242
<211> 339
<212> DNA

2479.100PCO9_SEQUENCE_LISTING.TXT

<213> Artificial Seguence

<220>

<223> Nucleotide sequence encoding Anti-mouse CD86 (GL1)

Tight chain

<400> 242
gacattgtga
atgagctgea
tggtaccage
gaatcagggy
atcagcagty
ccgetocacyt

<210> 243
<211> 113
<212> PRT

tgacccagac
agtccagtca
agaaacctgg
tcectgateg
tgcaggctga
tcggttctag

<213> Artificial Sequence

<220>

<223> Anti-mouse CD86 (GL1)

<400> 243

Asp Ile val
1

Glu Lys val

Arg Asp Gln
35
ser Pro Lys
50
Pro Asp Arg
65
ITe ser ser

His Tyr Asnh

Lys

<210> 244
<211> 20
<212> PRT

Met
Thr
20

Ser
Ley
Phe
val

Tyr
100

Thr
5
Met
Asn
Leu
Ile
Gin

85
Pro

GIn Thr
Ser Cys
Tyr Leu
Ile Tyr
55

Gly sar
70

Ala Glu

teu Thr

<213> Artificial Seguence

<220>

tcecatcctec
gagrctItty
gcagtctect
cttcataggce
agatctggca
gaccaagcta

caggctgtgt
tacagtagag
aaactactta
agtggcercty
gattattact
gaaatcaaa

Tight chain

Pro Sser

Lys Ser
25

Ala Trp

40

Leu Ala

Gly Ser
Asp Leu

Phe Gly
105

Ser Gln Ala
10
Ser Gln Ser

Tyr GlIn G1n

Ser Thr Arg
60
Gly Thr Asp
75
Ala Asp Tyr
90
ser Gly Thr

<223> Anti-mouse D86 (GL1) scrFv linker

<400> 244

val
Leu
Lys
45

Glu
Phe
Tyr

Lys

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Ala
15

Tyr
Gly
Gly
Leu
Gin

g5
Glu

cagcagggga gaaggtcact
accagagtaa ctacttggec
tctacttgge atccactagg
ggacagactt cactctgacc
gtcagcagca ttacaactat

Gly
Ser
Gin
val
Thr
Gin

Ile

Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly

<210> 245
<211> 5
<212> PRT

Ser
20

<213> Artificial Seguence

<220>

<223> Anti-mouse CD86 (GL1) HCDR1

Page 122

60

120
180
240
300
339



2479, 100PCO9_SEQUENCE _LISTING.TXT

<400> 2453
Asp Tyr Tyr Met Ala
1 5

<210> 246

211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> Anti-mouse CD86 (GL1) HCDR2

<400> 246
Thr ITe Ser His Asp Gly Ser Ser Thr Tyr Tyr Arg Asp Ser val Lys
1 5 10 15

Gly

<210> 247

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Anti-mouse CD86 (GL1)} HCDR3

<400> 247
Gln Asn Ile Met Asp Tyr
1 5

<210> 248

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Anti-mouse CDB6 (GL1) LCDR1

<400> 248
Lys Ser Ser Gln Ser Leu Leu Tyr Ser Arg Asp Gln Ser Asn Tyr Leu
1 5 10 15

Ala

<210> 249

<211> 7

<212> PRT

<213> Artificial Sequence

<220
<223> Anti-mouse Cb86 (GL1) LCDR2

<400> 249
Leu Ala ser Thr Arg Glu Ser
1 5

<210> 250

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> Anti-mouse (D86 (GL1) LCDR3
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<400> 250
GIn GIn His Tyr Asn Tyr Pro Leu Thr
1 5

<210> 251
<211> 1983
<212> DNA
<213> Artificial Seguence

<220>
<223> Nucleotide sequence encoding mouse anti-CD86::1L10
fusion protein

<400> 251

gaggtgcage tggtggagtc tgctggaggt ttagtgeage ctggaaggic cctaaaactc 60
tcctgtgeag cctcaggatt cactttcagt gactattaca tggcctgggt ccgecagget 120
ccaacgaagg ggctggagtyg gygtcgcaacc attagtcaty acggtagtag tacttactat 180
cgagactccg tgaagggccg attcacaatc tccagagata atggaaaaac catcctatac 240
ctgcaaatgg acagtctgag gtctgaggac acggccactt atttctgtgc aagacagaat 300
attatggatt attggggcca aggagtcatg gtcacagtct cctcagggagg tggaggetct 360
ggtggcggtg gotctggogyg aggtggatce ggiggeggcy gatctgacat tgtgatgacc 420
cagactccat ccteecagge tgtgtcagca ggggagaagg tcactatgag ctgcaagtcc 480
agtcagagtc tittgtacag tagagaccag agtaactact tggcctggta ccagcagaaa 540
cctgggeagt ctcctaaact acttatctac ttggcatcca ctagggaatc aggggtcocct 600
gatcgcttca taggcagtgyg ctctgggaca gacttcactc tgaccatcag cagtgtgcag 660
gctgaagatc tggcagatta ttactgtcag cagcattaca actatccget cacgttcggt 720
tctgggacca agctagaaat caaactcgag cccaaatctt ctgacaaaac tcacacatge 780
ccaccgtgec cagcacetga agecgegggt geaccgtcag tettectett ccccoccaaaa 840
cccaaggaca ccctcatgat ctcccggacc cctgaggtcea catgegtggt ggtggacgtg 900
agccacgaag accctgaggt caagttcaac tggtacgtgg acggcgtgga ggtgcataat 960
gcCaagacaa agecgcggga ggagcagtac aacagcacgt accgtgrggt cagegtecte 1020
accgtcctge accaggactg gctgaatgge aaggcgtacg cgtgogeggt crccaacaaa 1080
gcccteccag ceccecatega gaaaaccate tccaaagcca aagggeagee ccgagaacca 1140
caggtgtaca ccctgeocce atcccgggat gagctgacca agaaccaggt cagectgacce 1200
tgcctggtca aaggcttcta tccaagcgac atcgecgtgg agtgggagag caatgggcag 1260
cCcggagaaca actacaagac cacgcctccc gtgctggact ccgacggetc cticttccete 1320
tacagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtott ctcatgetce 1380
gtgatgcatg aggctctgca caaccactac acgcagaaga gcctctccct gtctccgggt 1440
aactcattat tcaaccaaga agttcasaatt cccttgaccg aaagitacag cccgaattct 1500
ageccagygce agggcaccca gtctgagaac agetgcacce acttocccagg caacctgect 1560
aacatgcttc gagatctccg agatgcecttc agcagagtga agactttctt tcaaatgaag 1620
gatcagetgy acaacttgtt gttaaaggag tCCttgetgg aggactttiaa gggttacctg 1680
ggttgccaag ccttgtctga gatgatccag ttttacctgg aggaggtgat gocccaaget 1740
gagaaccaag acccagacat caaggcgcat gtgaactccc tgggggagaa cctgaagacc 1800
ctcaggctga ggctacggcg ctgtcatcga tttcttccct gtgaaaacaa gagcaaggec 1860
gtggagcagg tgaagaatgc ctttaataag ctccaagaga aaggcatcta caaagccatg 1920
agtgagtttg acatcttcat caactacata gaagcctaca tgacaatgaa gatacgaaac 1980

taa 1983

<210> 252

<211> 660

<212> PRT

<213> Artificial Sequence

<220>

<223> mouse anti-CD86::IL10 fusion protein

<400> 252

Glu val GIn Leu val Glu Ser Ala Gly Gly Leu val GlIn Pro Gly Arg
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe ger Asp Tyr

20 25 0

Tyr Met géa Trp val Arg GIn Ala Pro Thr Lys Gly Leu Glu Trp val
4 45
Ala Thr ITe Ser His Asp Gly Ser Ser Thr Tyr Tyr Arg Asp Ser val
55 60
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Lys
65

Leu
Ala
val
Gly
Ser
145
Ser
Tyr
Ser
Gly
Ala
225
Ser
Thr
Ser
Arg
Pro
305
Ala
val
Tyr
Thr
Leu
385
Cys
Sey
ASp
Sar
Ala
465
Asn
Ser
Thr
Ala
Asn
545
Gly
Met

Ser

Gly
Gin
Arg
Ser
Ser
130
Gln
Gln
GIn
Thr
Thr
210
Asp
Gly
His
val
Thr
290
Glu
L.ys
Ser
Ala
Ile
370
Fro
Leu
AsSn
Ser
Arg
450
Leu
Ser
Pro
His
Phe
530
Leu
Cys
Pro

Leu

Arg
Met
G1In
Ser
115
Gly
Ala
Ser
Gin
Arg
195
Asp
Tyr
Thr
Thr
Phe
275
Pro
val
Thr
val
Cys
355
Ser
Pro
val
Gly
ASD
435
Trp
His
L.eu
Asn
Phe
515
Ser
Ley
GIn
G1in

Gly
595

phe
Asp
AsSn
100
Gly
Gly
val
Leu
Lys
180
Glu
rhe
Tyr
Lys
Cys
260
Leu
Glu
LYs
LYS
Ley
340
Ala
LYS
Ser
Lys
Gin
420
Gly
Glin
Asn
Phe
Ser
500
Pro
Arg
Leu
Ala
Ala

580
Glu

Thr
Ser
Tle
Gly
Gly
Ser
e
165
Pro
ser
Thr
Cys
Ley
245
Pro
Phe
val
Phe
Pro
325
Thr
val
Ala
Arg
Gty
405
Pro
Ser
Gln
His
ASh
485
Ser
Gly
val
Lys
ieu
565
Glu

Asn

Ile
70
L.eu

Met

Gly

Gly
ala
150
Tyr
Gly
Gly
Leu
GIn
230
Glu
Pro
Pro
Thr
Asn
310
Arg
val
Ser
Lys
Asp
390
Phe
Glu
Phe
Gly
Tyr
470
Gin
Pro
Asn
Lys
Glu
550
Ser

Asn

Leu

2479.100PC09_SEQUENCE_LISTING.TXT

Ser Arg Asp

Arg

ASp

Gly

Ser
135
Gly
Ser
GIn
val
Thr
215
Gin
Ile
Cys
Pro
Cys
295
Trp
Glu
Leu
Asn
Gly
375
Glu
Tyr
Asn
Phe
Asn
455
Thr
Glu
Gly
Leu
Thr
535
Ser
Glu
GIn

Lys

Ser
Tyr
Ser
120
ASp
Giu
Arg
Ser
Pro
200
Tie
His
Lys
Pro
LYS
280
val
Tyr
Glu
His
LyS
360
Gln
Leu
Pro
Asn
Leuy
440
val
Gin
val
Gin
Pro
520
Phe
Leu
Met
ASp

Thr
600

Glu
Trp
105
Gly
Ile
Lys
ASD
Pro
185
Asp
Ser
TVE
Ley
Ala
265
Pro
val
va'l
Gin
Gln
345
Ala
Pro
Thr
sSer
Tyr
425
TVr
Phe
Lys
Glin
Gly
505
Asn
Phe
Leu
ITe
Pro

585
Leu

Asn
AsSp
a0

Gly
Gly
val
val
Gin
170
LYS
Arg
Ser
Asn
Glu
250
Pro
Lys
val
Asp
Tyr
330
Asp
l.eu
Arg
Lys
ASD
410
Lys
Ser
Ser
Ser
Ile
490
Thr
Met
Gln
Glu
Gln
570
Asp

Arg

Ala Lys Thr Ile
75

Thr Ala Thr Tyr

Gln
Gly
Met
Thr
155
Ser
Ley
Phe
val
Tyr
235
Pro
Glu
ASD
AsSp
Gly
315
Asn
Trp
Pro
Ghu
Ash
395
Iie
Thr
Lys
Cys
L.au
475
Pro
Gin
Leu
Met
ASD
555
Phe
Ile

Leu

Gly
Gly
Thr
140
Met
Asn
Leu
Ile
Gln
220
Pro
Lys
Ala
Thr
val
300
val
Ser
lL.eu
Ala
Pro
380
GiIn
Ata
Thr
Leuy
Ser
460
Ser
Leu
Ser
Arg
Lys
540
Phe
Tyr
Lys

Arg
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val
Ser
125
Gin
Ser
Tyr
Ile
Gly
205
Ala
Leu
ser
Ala
Leu
285
ser
Glu
Thr
Asn
Pro
365
Gin
val
val
Pro
Thr
445
val
Leu
Thr
Glu
Asp
525
Asp
Lys
Leu
Ala

Leu
605

Met
110
Gly
Thr
Cys
Leu
Tyr
190
Ser
Glu
Thr
ser
Gly
270
Met
His
val
Tyr
Gly
350
Ite
val
ser
Glu
Pro
430
val
Met
Ser
Glu
AsSnh
510
Leu
Gin
Gly
Glu
His
590
Arg

Leu
rPhe
95

val
Gly
Pro
Lys
Ala
175
Leu
Gly
Asp
Phe
ASD
255
Ala
Ile
Glu
His
Arg
235
Lys
Glu
Tyr
teu
Trp
415
val
ASp
His
Pro
Ser
495
Ser
Arg
Leu
TYr
Glu
575
va'l

Arg

Tyr
80

Cys
Thr
Gly
Ser
Ser
160
Trp
Ala
Ser
Lau
Gly
240
Lys
Pro
Ser
ASp
Asn
320
val
Ala
Lys
Thr
Thr
400
Giu
Leu
Lys
Glu
Gly
480
Tyr
Cys
ASp
Asp
Leu
560
val
Asn

Cys



2479.100PC09 _SEQUENCE_LTISTING.TXT
Mis Arg Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala val Glu GIn val

610 615 620
Lys Asn Ala Phe Asn Lys Leu GIn Glu Lys Gly ITe Tyr Lys Ala Met
625 630 635 640
Ser Glu Phe Asp ITe Phe Ile Asn Tyr Ile Glu Ala Tyr Met Thr Met
645 650 655
Lys Ile Arg Asn
660
<210> 253
<211> 2013
<212> DNA
<213> Artificial Seguence
<220>

<223> Nucleotide sequence encoding IL10::humanized Funl
MO115 fusion protein

<400> 253

agcccaggee agggeaccca gtctgagaac agcetgcacce acttcccagg caacctgect
aacatgcttc gagatctccg agatgocttc agcagagtga agactttctt tcaaatgaag
gatcagctgg acaacttgtt gttaaaggag tccttgctgg aggactttaa gggttacctg
ggttgccaag ccttgtctga gatgatccag ttttacctgg aggaggtgat gccccaaget
gagaaccaag acccagacat caaggcgcat gtgaactccc tgggggagaa cctgaagacc
ctcaggctga ggctacggeg ctgtcatcga tttctteecct gtgaaaacaa gagcaaggec
gtggagcagg tgaagaatgc ctttaataag ctccaagaga aaggcatcta caaagccatg
agtgagtttg acatcttcat caactacata gaagcctaca ttacaatgaa gatacgaaac
ctcgagccca aatcttctyga caaaactcac acatgecccac cgtgoccage acctgaagec
gcgggtgcac cgtcagtctt cctecttecec ccaaaaccca aggacaccct catgatcetee
cggacccctg aggtcacatg cgtggtggty gacgtgagec acgaagacce tgaggtcaag
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcc gcgggaggag
cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca ggactggetg
aatggcaagg cgtacgcgtg cgcggtctcc aacaaagccl tcccageecc catcgagaaa
accatctcca aagccaaagg gcagooccga gaaccacagg tgtacaccct geccccatec
cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca
agcgacatcg ccgtggagtg ggagagcaat gggcagocgg agaacaacta caagaccacy
cctcecgtge tggactccga cggctcctte ttcctctaca gcaagctcac cgtggacaad
agcaggtggc agcaggggaa cgtcttctca tgetccgtga tgeatgagge tctgcacaac
cactacacgc agaagagcct ctccctgtct ccgggtaact cattattcaa ccaagaagtt
caaattccct tgaccgaaag ttacagcccg aattctcagg tgcagetggt gcagtctggg
gctgaggtga agaagcctgyg ggectcagtg aaggtctect gcaaggettc tggatacacc
ttcaccgact acaacatgaa ctgggtgcga caggcccctg gacaaggget tgagtggatg
ggaaatattg atccttacta tggtggtact agttacaatc agaagttcaa gggcagggtc
accatgacca gggacacgtc catcagcaca gcctacatgg agctgagcag gctgagatct
gacgacacyg ccgtgtatta ctgtgcgaga tgggactata ggtacgacga cgggagggcet
tactatgtta tggacttctg gggccaaggg accacggtca ccgtctccte aggtggagge
ggttcaggcg gaggtggatc cggcggtgge ggatcggyty geggeggate tgacatcgtg
atgacccagt ctccagactc cctggetgtg tctctgggeg agagggccac catcaactge
aagtccagcc agagtgtttt atacagetec aaccagaaga actacttage ttggtaccag
cagaaaccag gacagcctcc taagetgetce atttactggg catctacccg ggaatccgag
gtccctgacc gattcagtgy cagcgggtct gggacagatt tcactctcac catcagcage
ctgcaggctg aagatgtgge agtttattac tgtcatcaat acctctactc gtggacgttt

ggccagggga ccaagctgga gatcaaacgg taa

<210> 254
<211> 670
<212> PRT
<213> Artificial Sequence

<220>
<223> IL10::humanized rFunl M0115 fusion protein

<400> 254
Ser Pro Gly Glin Gly Thr Glin Ser Glu an Ser Cys-Thr His Phe Pro
1 5 15
Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala gge ser Arg
2 25
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60

120
180
240
300
360
420
480
540
600
660
720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2013



val
Lys
Leu
Glu
ASh
Pro
Ash
Ile
145
Leu
Ala
Pro
val
val
225
Gln
Glin
Ala
Pro
Thr
305
Ser
Tyr
Tyr
Phe
Lys
385
Gin
val
Ser
val
Pro
465
Thr
Arg
Tyr
Gin
Gly

545
Met

Lys
Glu
50

Ser
Asn
Leu
Cys
Lys
130
Phe
Glu
Pro
Lys
val
210
Asp
Tyr
Asp
L.ey
Ar

290
Lys
Asp
Lys
Ser
Ser
370
Ser
Ile
GIn
Cys
Arg
450
Tyr
Met
Leu
Arg
Gly
530
Gly

Thr

Thr
35

Ser
Glu
GIn
Lys
Glu
115
Leu
Ite
Pro
Glu
Asp
195
ASD
Gly
Asn
Trp

Pro
275

g Giu

Asn
Ile
Thr
Lys
355
Cys
Letl
Pro
Ser
Lys
435
Glin
Tyr
Thr
Arg
TYyr
515
Thr

Ser

Gin

Phe
Ley
Met
Asp
Thr
100
Asn
Gln
Asn
Lys
Ala
180
Thr
val
val
Ser
Leu
260
Ala
Pro
Glin
Ala
Thr
340
Leu
Ser
Ser
Leu
Gly
420
Ala
Ala
Gly
Arg
Ser
500
Asp
Thr
Gly

Ser

Phe
Leu
Ile
Pro
25

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
Ser
Glu
Thr
245
Asn
Pro
Gln
val
val
325
Pro
Thr
val
Leu
Thr
405
Ala
Ser
Pro
Gly
ASp
485
Asp
Asp
val
Gly

Pro
565

Gin
Glu
Gin
70

ASp
Arg
ser
Lys
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
Ser
310
Glu
Pro
val
Met
Ser
390
Glu
Glu
Gly
Gly
Thr
470
Thr
Asp
Gly
Thr
Gly

550
Asp

2479.100PCO9_SEQUENCE, LLISTING.TXT
k%s Asp GIn Leu Asp Asn Leu Leu

Met
Asp
55

Phe
Ile
Leu
LysS
Gly
135
Glu
Asp
Ala
Ite
Glu
215
His
Arg
Lys
Glu
Tyr
295
leu
Trp
val
Asp
His
375
Pro
Ser
val
Tyr

GIn

455

Ser
ser
Thr
Arg
val
535
Gly

Ser

Phe
TYr
LyS
ATg
Ala
120
Ile
Ala
Lys
Pro
Sar
200
Asp
Asn
val
Ala
Lys
280
Thr
Thr
Glu
l.eu
Lys
360
Glu
Gly
TYyr
LYS
Thr
440
Gly
Tyr
Ile
Ala
Ala
520
Ser
Ser

Leu

Lys
Leu
Ala
Leu
105
val
Tyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Sarp
ASp
345
Ser
Ala
Asn
Ser
Lys
425
Phe
.eu
Asn
Ser
val
505
Tyr

ser

Gly_

Ala

Gly
Glu
His
30

Arg
Glu
Lys
Ile
His
170
val
Thr
Glu
Lys
Ser
250
Ala
ITe
Pro
Leu
Asn
330
ser
Arg
L.eu
Ser
Pro
410
Pro
Thr
Glu
Gln
Thr
490
Tyr
Tyr
Gly
Gly

val
570

Tyr
Glu
75

val
Arg
Gin
Ala
Thr
155
Thr
Phe
Pro
va'l
Thr
235
val
Cys
Ser
Pro
val
315
Gly
AsSp
Trp
His
Leu
395
Asn
Gly
Asp
Trp
LYS
475
Ala
Tyr
val
Gly
Gly

355
Ser

Leu
val
Ash
Cys
val
Met
140
Met
Cys
Leu
Glu
LyS
220
Lys
Leu
Ala
Lys
Ser
300
LysS
Gin
Gly
Gln
Ash
380
Phe
Ser
Ala
Tyr
Met
460
Phe
Tyr
Cys
Met
Gly
540
Gly

Leu
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45
Gly

Met
ser
His
Lys
125
ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
Gin
365
His
Asn
Gin
Ser
Asn
445
Gly
Lys
Met
Ala
ASD
525
Gly
Ser

Gly

Cys
Pro
Leu
Arg
110
Asn
Glu
Ile
Pro
Pro
190
Thr
Ash
Arg
val
Ser
270
Lys
Asp
Phe
Glu
Phe
350
Gly
Tyr
Gln
val
val
430
Met
Asn
Gly
Glu
Arg
510
Phe
Ser
Asp

Glu

Gin
GIn
Gly
95

rPhe
Ala
Phe
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
Asn
Gly
Glu
Tyr
Asn
335
Phe
AsSn
Thr
Glu
Gin
415
Lys
Asn
Ile
Arg
Leu
495
Trp
Trp
Gly
Ile

Arg
575

Leu
Ala
Ala
30

Glu
Leu
Phe
Asp
Asn
160
Pro
Lys
val
Tvr
Glu
240
His
Lys
GlIn
Leu
Pro
320
AsSn
Leu
val
Gin
va'l
400
Ley
val
Trp
ASp
val
480
Ser
Asp
Gly
Gly
val

560
Ala



Thr Ile Asn

Lys Asn Tyr
595
Leu Ile
610
Ser

lLeu

Phe
625
Leu

Gly

Gln Ala

Ser Trp Thr

<210> 255
<211> 1983
<Z212> DNA
<213>

<220>
<223>
fusio

<400> 255

agececaggcc
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctga
gtggagcagg
agtgagtttg
crcgagccecca
gcgggtgceac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagyg
accatctcca
cgggatgagc
agcgacatcg
cctececgtge
agcaggtggc
cactacacgce
caaattccct
ggaggtttag
ttcagtgact
gcaaccatia
acaatctcca
gaggacacgg
gtcatggtca
ggatccggty
tcagcagggg
gaccagagta
atctacttgg
gggacagact
tgtcagcage
taa

<210> 256
<211> 660
<212> PRT
<213>

<220>
<223>

<400> 256

Cys
580
Leu

Lys

Tyr

Ser

Ser Ser
Ala Trp Tyr
Trp Ala Ser
Gly ser

2479, 100PCO9_SEQUENCE_LISTING,TXT

Glin

Gln
600
Thr
615

Gly Thr

630

Glu Asp
645
Phe Gly

660

n protein

agggcaccca
gagatctccg
acaacttgtt
ccttgtetga
acccagacat
ggctacggceg
tgaagaatgc
acatcttcat
aatctitctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
cgtacgcgtg
aagccaaagg
tgaccaagaa
ccgrggagty
tggactccga
agcaggggaa
agaagagect
tgaccgaaag
tgcagcctgg
attacatggc
gtcatgacgyg
gagataatgc
ccactrarrt
cagtctccetc
gcggceggatc
agaaggtcac
actacttggce
catccactag
tcactctgac
attacaacta

val

GIn

Ala val

Gly Thr

Artificial Sequence

Nucleotide sequence encoding IL10

gitctgagaac
agatgeccttc
gttaaaggag
gatgatccag
caaggcgcat
ctgtcatcga
ctttaataag
caactacata
cagaactcac
cctectteecc
cgtggtggty
cgtggaggtg
tgtggteage
cgcggtetce
gcagcecccga
ccaggtcage
ggagagcaat
cggctectic
cgtctictca
ctcceetgtet
ttacagceceyg
aaggtcccta
ctgggtccge
tagtagtact
aaaaaccatc
ctgtgcaaga
agggggtgga
tgacattgty
tatgagctgce
ctggtaccag
ggaatcaggg
catcagcagt
tccgcteacyg

Artificial sequence

Gln
Arg
Asp
Tyr

Ser val
585

Lys Pro
Glu

Thr
635
Cys

Phe

TYr
650
Leu

Lys Glu

665

agctrgeacce
agcagagtga
tccttgetgg
ttttacctyg
gtgaactccc
tticticect
ctccaagaga
gaagcctaca
acatgeccac
ccaaaaccca
gacgtgagece
cataatgcca
gtcctcaccy
aacaaagccc
gaaccacagg
ctgacctgec
gggcagccgg
ttcctctaca
tgctcegtga
ccgggtaact
aattctgagyg
aaactctect
caggctccaa
tactatcgag
ctatacctgc
cagaatatta
ggctctggty
atgacccaga
aagtccagtc
cagaaacctg
gtccctgate
gtgcaggctg
ttcggttctyg

IL10::anti-mouse D86 fusion protein

Leu Tyr

ser Gly

Ser ser

590
GIn Pro
605

val

Gly

Pro
620
Leu

Thr Ile

His Gln Tyr

ITe Lys Arg
670

acttcccagg
agactrtctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtgeeeage
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca
tcccageece
tgtacaccct
tggtcaaagy
agaacaacta
gcaagctcac
tgcatgaggc
cattattcaa
tgcagctggt
gtgcagecrc
cgaaggggct
actccgtgaa
aaatggacag
tggattattg
gcggtggetce
ctccatccte
agagtctttt
ggcagtetcec
gcttcatagy
aagatctggc
ggaccaagct

Page 128

Asn GlIn
Pro Lys
Asp Arg
Ser

640
Tyr

Ser

Leu
635

(ranti-mouse CDR6

caacctgect
tcaaatgaag
gggttacctg
gcececcaaget
cctgaagacc
gagcaaggcc
Caaagccatg
gatacgaaac
acctgaagcec
catgatctcc
tgaggtcaag
gcgagaggaq
ggacigocty
tatcgagaaa
gceeecatcec
cttctatcca
caagaccacg
cgtggacaag
tctgcacaac
Ctaagaagtt
ggagtctgct
aggattcact
ggagtgggtc
gggccgatte
tctgaggtct
gggccaagga
tggcggaggt
ccaggcetgtg
gtacagtaga
taaactactt
cagtggetcet
agattattac
agaaatcaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1260
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1983



Ser
Gly
val
Lys
Leu
Glu
AsSh
Pro
Asn
Tle
145
Leu
Ala
Pro
val
vat
225
Gin
GlIn
Ala
Pro
Thr
305
sSer
Tyr
Tyr
Phe
Lys
385
GlIn
val
ser
val
His
465
Thr
Ser
Ile

Gly

Pro
Asn
Lys
Glu
50

Ser
Asn
Leuy
Cys
Lys
130
Phe
Glu
Pro
Lys
val
210
Asp
Tyr
ASD
Leu
Arg
290
Lys
Asp
lLys
Ser
Ser
370
Ser
Ile
Glu
Cys
Arg
450
Asp
Ile
Leu
Met

Gly
530

Gly
Leu
Thr
35

ser
Glu
Gin
Lys
Glu
115
Leu
Ile
Pro
Glu
ASp
195
AsSD
Gly
Asn
Trp
Pro
275
Glu
AsSn
Ile
Thr
Lys
355
Cys
Leu
Pro
Ser
ala
435
Glin
Gly
Ser
Arg
ASp

515
Gly

Gin
Pro
20

Phe
Lau
met
AsD
Thr
100
AsSnh
Gin
Asn
Lys
Ala
130
Thr
val
val
Sar
Leu
260
Ala
Pro
Gin
Ala
Thr
340
Ley
Ser
ser
Leu
Ala
420
Ala
Ala
Ser
Arg
Ser
500
Tyr

Ser

Gly
AsSn
Phe
Leu
Ile
Pro
85

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
ser
Glu
Thr
245
AsSn
Pro
Gln
val
val
325
Pro
Thr
val
Leu
Thr
405
Gly
Ser
Pro
Ser
Asp
485
Glu
Trp

Gly

Thr
Met
Gln
Glu
Gin
70

ASp
Arg
Ser
LYS
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
Ser
310
Glu
Pro
val
Met
Ser
390
Glu
Gly
Gly
Thr
Thr
470
Asn
Asp
Gly

Gly

2479.100PC0O9_SEQUENCE_LISTING.TXT
Ser Glu Asn

Gin
Leu
Met
Asp
55

Phe
Ile
Leu
Lys
Gly
135
Glu
Asp
Ala
Ile
Glu
215
His
Arg
Lys
Glu
TYTr
295
Leu
Trp
val
Asp
His
375
Pro
Ser
Leu
Pha
LYS
455
Tyr
Ala
Thr
Gin

Gly
535

Arg
Lys
40

phe
Tyr
Lys
Arg
Ala
126
Ile
Ala
Lys
Pro
Ser
200
Asp
Asn
val
Ala
Lys
280
Thr
Thr
Glu
Leu
LysS
360
Glu
Gly
TYr
val
Thr
440
Gly
Tyr
Lys
Ala
Gly

520
Gly

ASp
25

ASp
Lys
L.eu
Ala
Leuy
105
val
Tyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Ley
Cys
Ser
Asp
345
Ser
Ala
Asnh
Ser
Gin
425
Phe
Leu
Arg
Thr
Thr
505
val

sSer

L.euy
Gin
Gly
Glu
His
90

Arg
Glu
Lys
Ile
His
170
va'l
Thr
Glu
Lys
Ser
250
Ala
Itle
Pro
Leu
Asn
330
ser
Arg
Ley
Ser
Pro
410
Pro
Ser
Glu
ASD
Ile
490
Tyr
Met
Gly

Ser
Arg
Leu
Tyr
Glu
75

val
Arg
Gin
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
ASD
Trp
His
Ley
395
Asn
Gly
AsSD
Trp
Ser
475
lLeu
Phe
val

Gly

Cys
AsSp
Asp
Leu
60

val
Asn
Cys
va'l
Met
140
Met
Cys
Leu
Glu
LyS
220
Lys
Leu
Ata
Lys
ser
300
Lys
Gin
Gly
Gln
Asn
380
Phe
Ser
Arg
TYE
val
460
val
Tyr
Cys
Thr

Gly
540

Page 129

Thr
Ala
Asn
45

Gly
Met
ser
His
Lys
125
Ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
va'l
Ala
285
Arg
Gly
Pro
Ser
Gln
365
His
AsSn
Glu
Sep
Tyr
445
Ala
Lys
Leu
Ala
va'l

525
Gly

His
Phe
30

Leu
Cys
Pro
Ley
Ar

110
Asn
Glu
Ile
Pro
Pro
190
Thr
Asnh
Arg
val
Ser
270
Lys
ASDp
Phe
Glu
Phe
350
Gly
Tyr
Gin
val
Leu
430
Met
Thr
Gly
Gln
Arg
510
Ser

ser

Phe
15

Ser
Leu
Gln
GlIn

Gly
95

g Phe

Ala
Phe
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
Asnh
Gly
Giu
Tyr
Asn
335
Phe
Asn
Thr
Glu
Gin
415
Lys
Ala
Iie
Arg
Met
495
GIn
Ser

Gly

Pro
Arg
l.et
Ala
Ala
Glu
Leu
Phe
Asp
Asn
160
Pro
Lys
val
Tyr
Glu
240
His
Lys
Gin
Leu
Pro
320
Asn
Leu
val
Glin
val
400
Leu
Ley
Trp
ser
Phe
480
Asp
Asn
Gly

Gly



Gly
545
Ser

Gly ser

Ala Gly

Leu Tyr Ser
Gln
595

val

Pro Gly

ser Gly
610
Thr Leu Thr
625
Cys

Gin GIn

Leu Glu Ile

<210
<211>
<212>
<213>

<220
<223>

257
2016
DNA

Asp Ile

val

2479.100PCO9_SEQUENCE,_L.ISTING.TXT

Met Thr

550

Glu Lys
565
Arg Asp
580

Ser Pro

Pro Asp

Ile ser

val
GIn
Lys
Arg

ser

Thr Met

ser Asn

feu Leu
600
rhe Ile
615

val G1n

630

His Tyr
645
Lys

660

Asn

Tyr Pro

Artificial Seguence

Nucleotide sequence encoding

Gin Thr Pro

555

Ser Cys Lys

570

Tyr Leu Ala

585

ITe Tyr Leu

Gly Ser Gly

Ala GTu Asp

635
Thr Phe

650

l.eu

ser
Ser
Trp
Ala
Ser
©20
Leu

Gly

Funl M0115 fusion protein with H75 Tinker

<400> 257

agcecaggec
aacatgciic
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggetga
gtggagcagy
agtgagttty
ctcgageeca
gegygtyeac
cggaccccty
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggatgage
agcgacatcg
ccteeegtge
agcaggtggce
cactacacgc
aatacaggaa
ggggctgagg
accttcaccg
atggyaaata
gtcaccatga
Tctgacgaca
gcttactaty
ggcggttcag
gtgatgaccc
tgcaagteca
cagcagaaac
ggggtcccty
agcctgcagg
tttggccagg

<210> 258
<211> 671
<212> PRT
<213>

agggcaccca
gagatctccg
acaacttgtt
ccttgtctga

acccagacgc

ggctacggeg
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccyg
cgtacgcgtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggacteccga
agcaggggaa
agaagagcct
ctcagatygge
tgaagaagec
actacaacat
ttgatcctta
ccagggacac
cggeegtgta
ttatggactt
gcggaggtgg
agtctccaga
gccagagtgt
caggacagcc
accgattcag
ctgaagatgt
ggaccaaget

gtctgagaac
agatgectte
gttaaaggag
gatgatccag
caaggcgceat
ctgtcatcga
ctttaataag
caactacata
caaaactcac
cctettecce
cgtggtogeg
cgtggaggty
tgtggtcagce
cgeggtetee

gcagcececga

ccaggtcage
ggagagcaat
cggcrccttc
cgtcttcrca
ctccetgtct
aggtcattct
tgaggectca
gaactgggtyg
ctatggtggr
gtccatcage
ttactgtgcg
ctggggccaa
atccggeggt
ctcectgget
tttatacagc
tcctaagety
tggcageggy
ggcagtttat
ggagatcaaa

Artificial Sequence

agctgcaccc
agcagagtga
tcettgetgy
ttttacctgy
gtgaactccc
Tttcttecct
ctccaagaga
gaagcctaca
acatgccecac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgec
gggcagcecegyg
ttcctctaca
tgctccgtga
ccgggtcaga
ccgaattctc
gtgaaggtct
cgacaggccec
actagttaca
acagcctraca
agatgggact
gggaccacgg
ggcggatcgg
gtgtctctygg
tccaaccaga
ctcatttact
tctgggacag
tacitgtcatc
cggtaa

Ser Gin Ala

Ser
Tyr
ser
605
Gly
Ala

Ser

Gin
Gin
580
Thr
Thr
ASp

Gly

IL10 1I87A::humanized

acttcccagg
agactrrctr
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
£gtgeecage
aggacaccct
acgaagacce
agacaaagcc
tcectgeaccea
tcccagecec
tgtacaccct
tyggtcaaagg
agaacaacta
gcaagctcac
tgcatgagge
ggcacaacaa
aggtgcaget
cctgcaaggc
ctggacaagg
atcagaagtt
tggagctgag
ataggtracga
tcaccgtetc
gtggcggeag
gcgagagggc
agaactactt
gggcatctac
atrtcactct
aatacctcta

Page 130

val
560
ser Leu
575
Gln Lys

Arg Glu

Asp Phe

Tyr Tyr
640
Thr Lys
655

caacctgecet
tcaaatgaag
gggttracctg
gcecccaaget
¢ctgaagacc
gagcaaggcc
caaagccatg
gatacgaaac
acctgaagcec
catgatctcc
tgaggtcaag
dcggyaggag
ggactggetg
catcgagaaa
gceeececatcec
cttctatcca
caagaccacg
cgtggacaag
tecigceacaac
ttctteeetg
ggtgcagtct
ttctggatac
gcttgagtag
caagggcagg
caggctgaga
<gacgggagg
ctcaggtoga
atctgacatc
caccatcaac
agcttggtac
ccgggaatcc
caccatcagce
ctcgtggacy

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2016



<220>

<223> IL10 I87A::humanized Funl mM0L1l5 fusion protein

Gly
val
Lys
Leu
65

Glu
ASh
Pro
Ash
Ile
145
Leu
Ala
Pro
val
val
225
Gin
Gln
Ala
Pro
Thr
305
Ser
Tyr
Tyr
Phe
Lys
385
Asn
Leu
val
Trp
Asp
465
val

Ser

with H75 Tinker

<400> 258
ser Pro Gly
1

Asn
LYsS
Giu
50

Ser
Asn
Leu
Cys
Lys
130
Phe
Glu
Pro
LYS
val
210
Asp
Tyr
Asp
Leuy
Arg
290
Lys
Asp
Lys
ser
Ser
370
Ser
Thr
val
Ser
val
450
Pro
Thr

Arg

Leu
Thr
35

Ser
Glu
GlIn
Lys
Glu
115
Leu
Ile
Pro
Glu
ASp
195
ASp
Gly

Asn

Gin
Cys
435
Arg
Tyr
Met

Leu

Gln Gly Thr

Pro
20

Phe
Leuy
Met
Asp
Thr
100
Asn
Gin
Asn
LYS
Ala
180
Thr
val
val
Ser
ey
260
Ala
Pro
Gln
Ala
Thr
340
Leu
Ser
Ser
Thr
Ser
420
Lys
Gin
Tyr
Thr

Arg

5
Asn

Phe
Leuy
Tle
Pro
85

Leu
Lys
Glu
Tyr
Ser
165
Atla
Leu
Ser
Glu
Thr
245
Asn
Pro
Gln
val
val
325
Pro
Thr
val
Leu
Gln
405
Gly
Ala
Ala
Gly
Arg

485
ser

Met
GIn
Glu
Gin
70

Asp
Arg
Ser
Lys
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
Ser
310
Glu
Pro
val
Met
ser
390
Met
Ala
Ser
Pro
Gly
470
AsSD

ASD

2479, 100PCO9_SEQUENCE_LISTING.TXT

Gin
Leu
Met
Asp
55

Phe
Ala
Leu
Lys
Gly
135
Glu
Asp
Ala
1le
Glu
215
His
Arg
Lys
Glu
Tyr
295
Leu
Trp
val
Asp
His
375
Pro
Ata
Glu
Gly
Gly
455
Thr
Thr

ASp

Ser
Arg
Lys
40

Phe
Tyr
LYS
Arg
Ala
120
Ile
Ala
Lys
Pro
Ser
200
Asp
Asnh
val
Ala
LYyS
280
Thr
Thr
Glu
Leu
Lys
360
Glu
Gly
Gly
val
Tyr
440
GIn
Ser

Ser

Thr

Glu
ASp
25

ASp
Lys
Leu
Ala
Leu
105
val
Tyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Ser
Asp
345
ser
Ala
GIn
His
LysS
425
Thr
Gly
Tyr
Ile
Ala

Asn
10

Ley
Gin
Gly
Glu
His
30

Arg
Glu
Lys
Ile
His
170
val
Thy
Glu
Lys
ser
250
Ala
Ile
Pro
Ley
Asn
330
Ser
Arg
Leu
Arg
ser
410
Lys
Phe
Leu
Asn
Ser

490
val

Ser
Arg
Leu
Tyr
G'lu
75

val
Arg
Gin
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
Asp
Trp
His
His
395
Pro
Pro
Thr
Glu
GlIn
475
Thr

Tyr

Cys
Asp
Asp
Leu
60

val
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
LYS
220
LYS
L.eu
Ala
Lys
Ser
300
LYS
GIn
Gly
Gin
ASh
380
Asn
Asn
Gly
Asp
Trp
460
Lys
Ala

Tyr

Page 131 .

Thr
Ala
AsSh
45

Gly
Met
Ser
His
Lys
125
Ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
ser
Gin
365
His
Asn
Ser
Ala
Tyr
445
Met
Phe
Tyr

Cys

His
Phe
30

Leu

Cys

Pro.

Ley
AT
110
Asn
Glu
Ile
Pro
Pro
190
Thr
AsSn
Arg
val
Ser
270
Lys
Asp
Phe
Giu
Phe
350
Gly
Tyr
Ser
GlIn
ser
430
Asn
Gly
Lys
Met

Ala

Phe
15

Ser
Leu
Gin
Gin

Gly
95

g Phe

Ala
Phe
Arg
Cys
175
Pro
Cys
Trp
Glu
l.eu
255
Asn
Gly
Glu
TYyr
Asn
335
Phe
ASh
Thr
Ser
val
415
val
Met
Asn
Gly
Glu

495
Arg

ero
Arg
Leuy
Ala
Ala
Giu
Leu
Phe
Asp
Ash
160
Pro
Lys
val
Tyr
Glu
240
His
Lys
Glin
Leu
Pro
320
Asn
Leu
val
Glin
Leu
400
Gln
Lys
Asn
Ile
Arg
480
Leu

Trp



Asp Tyr Arg
515
GIn Gly
530

Gly

Gly

Gly
545
val

Gly

Met Thr

Ala Thr Ile

Gln Ash
595

Leu

Lys

Leu
610
Arg Phe
625

Ser

Lys
Ser

Leu Gin

Tyr Ser Trp

<210>
<211>
<212>
<213>

<220>
<223>

259
1986
DNA

CD86

<400> 259

agcccaggec
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggctga
gtggagcagyg
agtgagtttg
ctcgagccca
gcgggtgcac
cggaccccty
ttcaactggt
cagtacaaca
aatggcaagg
accatctecca
cgggatgagc
agcgacatcg
ccteeegtge
agcaggtggce
cactacacgc
aatacaggaa
gctggaggtt
actttcagtg
gtcgcaacca
ttcacaatct
tctgaggaca

ggagtcatgg
ggtggatccg
gtgtcagcag
agagaccaga
cttatctact
tcrgggacag
tactgtcage
aaataa

500
Tyr Asp

Thr Thr

Ser Gly

Asp
val

Gly

2479.100P809_SEQUENCE~LISTING.TXT
505

Gly Arg
520
Thr val
535

Gly Gly

550

GIn ser
565
Asn Cys
580
Tyr Leu

ITe Tyr

Gly Sser

Pro
LyS
Ala
Trp
Gly

Asp Ser

Ser Ser

Trp Tyr
600
Ala Ser
615

ser Gly

630

Glu
645
Phe

Ala

Thr
660

Asp
Gly

val Ala

GIn Gly

Artificial Seguence

Ala Tyr
Ser Ser
ser
Leu
GIn
585
Gin
Thr
Thr
val

Thr
665

Tyr
Gly
Gly Gly
555
Ala val
570
Ser val

GIn Lys

Arg Glu
phe
635
Tyr

ASp

Tyr
650

Lys Leu

fusion protein with H75 1inker

agggcaccca
gagatctccyg
acaacttgtt
ccttgtctga
acccagacgc
ggctacggeg
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccyg
cgtacgcgtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga
agcaggggaa
agaagagcct
ctcagatgge
tagtgcagec
actattacat
ttagtcatga
ccagagataa
cggccactta
tcacagtctc
gtggcggeag
gggagaaggt
gtaactactt
tggcatccac
acttcactct
agcattacaa

gtctgagaac
agatgeccttc
gttaaaggag
gatgatccag
caaggcgcat
ctgtcatcga
ctttaataag
caactacata
caaaactcac
cctectteecce
Cgtggtggtg
cgtggaggtg
tgtggtcage
cgcggtctcec
gcagccccga
ccaggtcagce
ggagagcaat
cggctecctte
cgtcttctca
ctcecetgtcet
aggtcattct
tggaaggtcc
ggcctgggre
cggtagtagt
tgcaaaaacc
tttctgtgea
ctcagggggt
atctgacatt
cactatgagc
ggcctggtac
tagggaatca
gaccatcagc
ctatccgete

agctgeaccc
agcagagtga
tccttgotyg
ttttacctgg
gtgaactcce
tttcttcect
ctccaagaga
gaagcctaca
acatgcccac
ccaaaaccca
gacgtgagec
cataatgcca
gtcctcaccg
aacaaagccec
gaaccacagg
ctgacctgec
gggcagecygg
ttcctctaca
tgctcegtga
ccgggtcaga
ccgaatectg
Ctaaaactct
cgccaggcetc
acttactratc
atcctatacc
agacagaata
ggaggctrcrg
gtgatgaccc
tgcaagtcca
cagcagaaac
ggggtcccty
agtgtgcagg
acgtteggtt

val Met
525

Gly

ASp

Gly
540
Gly

Gly

Gly ser
Ser Leu Gly
Ser
390

Gln

Leu Tyr

Pro Gly
605
Ser Gly
620

Thr

val

Leu Thr

Cys His Gln

Glu Ile Lys
670

acttcccagg
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtgcecage
aggacaccct
acgaagaccc
agacaaagcc
tcctgeaccea
tcccagecce
tgtacaccct
tggtcaaagy
agaacaacta
gcaagctcac
tgcatgagge
ggcacaacaa
aggtgcagcet
cctgtgeage
caacgaagyg
gagactccgt
tgcaaatgga
ttatggatta
gtggcggtgg
agactecatc
gtcagagtcet
ctgggeagtc
atcgcttecat
ctgaagatct
ctgggaccaa

Page 132

Phe Trp

ser Gly

Iie
560
Arg

AsSp

Glu
575
Ser Asn

Pro Pro

Pro Asp

ITe ser
640
Tyr Leu
655
Arg

Nucleotide sequence encoding IL10 IR7A::anti-mouse

caaccrgect
tcaaatgaag
gggttacctg
geceecaaget
cctgaagacc
gagcaaggcc
Caaagccatg
gatacgaaac
acctgaagec
catgatctcc
tgaggtcaag
gcgggaggag
ggacrggctg
catcgagaaa
gccecccatcece
cttctatcca
caagaccacg
cgtggacaag
tctgcacaac
ttcttcecty
ggtggagtct
ctcaggattc
gctggagtgg
gaagggccga
cagtctgagg
ttggggccaa
ctctggegga
ctceccagget
tttgtacagt
tcctaaacta
aggcagtggc
ggcagattat
gctagaaatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1986



<210>
<211>
<212>
<Z13>

<220>

<223>

<400

Ser
1

Gly
val
LyS
l.euy
65

Glu
Asn
Pro
Asn
ITe
145
Leu
Ala
Pro
val
val
225
Gln
Gin
Ala
Pro
Thr
305
Ser
Tyr
Tyr
Phe
LyS
385
Asn
Leu
Leu

Trp

260
661
PRT
Artificial Sequence

Tinker

Pro
Asn
Lys
Glu
50

ser
Asn
Leu
Cys
Lys
130
Phe
Glu
Pro
Lys
val
210
ASD
Tyr
AsSp
l.eu
Arg
290
Lys
ASp
LYS
Ser
Ser

370
Ser

Thr

val
ser

val
450

260

Gly
L.eu
Thr
35

Ser
Glu
Gln
Lys
Glu
115
L.eu
Ile
Pro
Glu
Asp
195
ASp
Gly
Asn
Trp
Pro
275
Glu
Asn
Ile
Thr
Lys
355
Cys
l.eu
Gly
Glu
Cys

435
Arg

Gln
Pro
20

Phe
Leu
Met
Asp
Thr
100
Asn
Gln
Asn
Lys
Ala
180
Thr
val
val
Ser
L.ey
260
Ala
Pro
GIn
Ala
Thr
340
Leu
Ser
Ser
Thr
Ser
420
Ala

Gln

Gly
5

Ash
Phe
Leu
Ile
Pro
85

teu
Lys
Glu
Tyr
Ser
165
Ala
Leu
Sar
Glu
Thr
245
ASH
Pro
Gln
val
val
325
Pro
Thr
val
Leu
GIn
405
Ala
Ala

Ala

Thr
Met
GIn
Glu
Gln
70

Asp
Arg
Sar
LYS
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
ser
310
Glu
Pro
val
Met
Ser
390
Met
Gly
ser

Pro

2479.100PC0O9_SEQUENCE_LISTING.TXT

T1.10 I87A: :anti-mouse

GIn
Leu
Met
Asp
55

Phe
Ala
Leu
LysS
Gly
135
Glu
ASp
Ala
Ile
Glu
215
His
Arg
Lys
Glu
Tyr
295
Leu
Trp
val
Asp
His
375
Pro
Ala
Gly
Gly

Thr
455

CDB6 fusion

Ser
Arg
Lys
40

Phe
Tyr
Lys
Arg
Ala
120
Ile
Ala
Lys
Pro
Ser
200
Asp
Asn
val
Ala
Lys
280
Thr
Thr
Glu
Leu
Lys
360
Glu
Gly
Gly
Leu
Phe

440
Lys

Glu
AsSp
25

AsSp
LyS
Leu
Ala
Leu
105
val
TYyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Ser
Asp
345
Ser
Ala
Gin
His
val
425
Thr

Gly

Asn
10

Leu
Glin
Gly
Glu
His
90

Arg
Glu
LyS
Ile
His
170
val
Thr
Glu
LYysS
Ser
250
Ala
Ile
Pro
Leu
Asn
330
Ser
Arg
Lau
Arg
sSer
410
Gln
rhe

Leu

protein

Ser
Arg
Leu
Tyr
Glu
75

val
Arg
Gln
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
Asp
Trp
His
His
395
Pro
Pro

Ser

Glu

Cys
Asp
AsSp
Leu
60

val
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
LysS
220
Lys
Leu
Ala
Lys
Ser
300
Lys
Gin
Gly
Gin
Asn
380
Asn
Asn
Gly
ASD

Trp
460

Page 133

with H75

Thr
Ala
Asn
45

Gly
Met
Ser
His
Lys
125
Ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
Gln
365
His
Asn
Ser
Arg
Tyr

445
va'l

His
Phe
30

l.eu
Cys
Pro
Leu
Arg
110
Asn
Glu
Ile
Pro
Pro
190
Thr
ASnh
Arg
va'l
Ser
270
LYs
Asp
Phe
Glu
Phe
350
Gly
Tyr
Ser
Glu
Ser
430
Tyr

Ala

Phe
15

Ser
Leu
Gin
Glin
Gly
95

Phe
Ala
Phe
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
AsSn
Gly
Glu
Tyr
Asn
335
Phe
Asn
Thr
ser
val
415
Leu
Met

Thr

PTro
Arg
Letl
Ala
Ala
80

Glu
l.au
Phe
ASD
Asn
160
Pro
LYS
val
Tyr
Glu
240
H1s
LYsS
Gin
Leu
Pro
320
Asn
l.eu
va'l
Gin
i.ey
400
Gln
Lys
Ala

Ite



2479, 100PCO9_SEQUENCE_LISTING.TXT
ser His Asp Gly Ser Ser Thr Tyr Tyr Arg Asp Ser val Lys Gly Arg
465 470 475 480
Phe Thr Ile Ser Arg Asp Ash Ala Lys Thr Ile Leu Tyr Leu GIn Met
485 490 495
Asp Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Gln
500 505 510 :
Asn Ile Met Asp Tyr Trp Gly GlIn Gly val Met val Thr val Ser Ser
515 520 525
Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
530 535 540
Gly Gly Gly Ser Asp Ile val Met Thr GIn Thr Pro Ser Ser GIn Ala
545 _ 550 555 560
val Ser Ala Gly Glu Lys val Thr Met Ser Cys Lys Ser Ser Gln Ser
565 570 575
Leu Leu Tyr Ser Arg Asp Gln Ser Asn Tyr Leu Ala Tep Tyr GIn GlIn
580 585 590
Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile Tyr Leu Ala Ser Thr Arg
595 600 605
Glu Ser Gly val Pro Asp Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp
610 615 620
Phe Thr Leu Thr Ile Ser Ser val GIn Ala Glu Asp Leu Ala Asp Tyr
625 630 635 640
Tyr Cys GlIn Gln His Tyr Asn Tyr Pro Leu Thr Phe Gly Ser Gly Thr
645 650 655
Lys Leu Glu Tle Lys
660

<210> 261

<211> 1614

<2172> DNA

<213> Artificial sequence

<220>
<223> Nucleotide sequence encoding CTLA4::IL10 I87A
fusion protein with H75 Tinker

<400> 261

atgcacgtgg cccagectge tgtggracty gccagcagec gaggcatcoge cagetttgtg 60
tgtgagtatyg catctccagyg caaagecact gaggtecggg tgacagtget tcggcaggoet 120
gacagccagyg tgactgaagt ctgtgocggca acctacatga tggggaatga gttgaccttc 180
ctagatgatt ccatctgcac gggcacctcc agtggaaatc aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagctcat gtacccaccg 300
Ccatactacc tgggcatagg caacggaace cagatttatg taattgatce agaaccgtge 360
ccagattctg acctcgagece caaatcrtct gacaaaactc acacatgocc accgtgecca 420
gcacctgaag ccgcgggtge accgtcagrc ttoctettece ccccaaaace caaggacacc 480
ctcatgatcCt cccggaccce tgaggtcaca tgogtggtgyg tggacgtgag ccacgaagac 540
cctgaggtca agttcaactg gtacgtggac ggcgtggagy tgcataatgc caagacaaag 600
€cgcgggagy agcagtacaa cagcacgtac cgtgtggtca gegtcoctcac cgtcctgeac 660
caggactggc tgaatggcaa ggcgtacgcg tgcgoggtct ccaacaaage cctceccagece 720
cccatcgaga aaaccatclc caaagecaaa ggygcagooce gagaaccaca ggtgtacacc 780
ctgececeat coccgggatga gotgaccaag aaccaggtca gectgacctg cctggtcaaa 840
ggcttctatce caagcgacat cgocgtggag tgggagagea atgggcagec ggagaacaac 900
tacaagacca cgcectecogt gotggactcc gacggetoct tettcctcta cagcaagete 960
accgtggaca agagcaggig gcagcagggg aacgicttct catgceicegt gatgcatgag 1020
gctctgcaca accactacac gcagaagagc ctctocctgt ctccgggtca gaggcacaac 1080
aaticttccc tgaatacagg aactcagatg gcaggtcatt ctccgaattc tageccagge 1140
cagggcaccc agitctgagaa cagcetgeace cacttcccag gcaacctgoc taacatgett 1200
Cgagatctcee gagatgectt cagcagagtg aagactttet ttcaaatgaa-ggatcagctg 1260
gacaacttgt tgttaaagga gtccttgctg gaggacttta agggttacct gggttgccaa 1320
gectigtcty agatgatcca gttttacctg gaggaggtga tgccccaage tgagaaccaa 1380
gacccagacg ccaagycgcea tgtgaactcc ctgggggaga acctgaagac cctcaggetg 1440
aggctacgge gergtcatcyg atttettccec tgtgaaaaca agagcaagge cgtggagcag 1500
gtgaagaatg cctttaataa gcitccaagayg aaaggcatict acaaagcecat gagtgagttt 1560
gacatctica tcaactacat agaagcctac atgacaatga agatacgaaa ctaa 1614

<210> 262
<211> 537
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<212>
<213>

<220>

<223>
<400>

Met
1

Ala
Arg
Ala
Ile
65

Gly
Met
Tyr
ser
Ala
145
Let
Ser
Glu
Thr
Asn
225
Pro
Gin
val
val
Pro
305
Thr
val
ey
Gin
Ser
385
Arg
Lys
Phe
Tyr
LyS

465
Arg

His
ser
va’l
Ala
50

Cys
Leu
Tyr
val
Ser
130
Gly
Met
His
val
TYr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
Met
370
Glu
AsSp
Asp
lLys
Leu
450
Ala

Leu

PRT
Artificial Seguence

val
Phe
Thr
35

Thr
Thr
Arg
Pro
Ile
115
ASp
Ala
Ile
Glu
His
1985
Arg
Lys
Glu
Tyr
Leu
275
Trp
val
Asp
His
Pro
355
Ala
Asn
Leu
Glin
Giy
435
Glu
His

Arg

Ala
val
20

va'l
Tyr
Gly
Ala
Pro
100
Asp
Lys
Pro
Ser
Asp
180
Asn
val
Ala
LYsS
Thr
260
Thr
Glu
Leu
Lys
Gy
340
Gly
Gly
Ser
Arg
ey
420
Tyr
Glu
val

Arg

Gin
5

Ccys
Leu
Met
Thr
Met
85

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
iey
Cys
Ser
Asp
Ser
325
Ala
Gln
His
Cys
ASD
405
ASD
Leu
val

Asn

Cys

Pro
Glu
Arg
Met
Ser
70

ASp
Tyr
Glu
His
val
150
Thr
Glu
L.ys
Ser
Ala
230
Ile
Pro
Leu
Ash
Ser
310
Arg
Leu
Arg
Ser
Thr
390
Ala
Asn
Gly
MeT
Ser

470
His

2479.100PCO9_SEQUENCE_LISTING.TXT

Ala
Tyr
Gin
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
His
Phe
Leu
Cys
Pro
455
Leu

Arg

val
Ala
Ala
40

Asn
Gly
Gly
Ley
Cys
120
Cys
L.eu
Glu
Lys
Lys
200
Leu
Ala
LyS
Ser
Lys
280
GIn
Gly
GIn
Asn
Ash
360
Asn
Phe
Ser
Leu
Gln
440
Glin
Gly

Phe

val
Ser
25

AsSp
Glu
Asn
Leu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gin
His
345
Asn
ser
Pro
Arg
l.eu
425
Ala
Ala
Glu

Leu

Leu
10

Pro
Ser
l.eu
Gln
Tyr
90

Ile
ASp
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
AsSp
Phe
Glu
Phe
Gly
330
Tyr
Ser
Sar
Gly
val
410
Lys
Leu
Glu
ASh

Pro

Ala
Gly
GIn
Thr
val
75

Ile
Gly
Ser
Cys
Pro
155
Cys
Trp
Glu
Leu
Asn
235
Gly
Glu
Tyr
ASth
Phe
315
AsSn
Thr
ser
Pro
AsSh
395
Lys
Glu

Ser

Asn

Let
475
Cys

Sep
LYS
val
Phe
60

Asn
Cys
Asn
Asp
Pro
140
Lys
val
Tyr
Glu
His
220
LYS
Gin
Leu
Pro
AsH
300
Leu
val
Glin
ieu
Gly
380
Leu
Thr
Ser
Glu
Gln
460
Lys
Glu
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ser
Ala
Thr
45

Leu
Ley
Lys
Gly
Leu
125
Ala
Pro
val
val
Gln
205
Gin
Ala
Pro
Thr

Ser
285

TYr
Tyr
Phe
Lys
Asn
365
Gin
Pro
Phe
Leu
MetT
445
Asp
Thr

Asn

CTLA4::1L10 1I87A fusion protein with H75 Tinker
262

Arg
Thr
30

Glu
Asp
Thr
val
Thr
110
Glu
Pro
Lys
val
ASD
190
Tyr
Asp
Leu
Arg
Lys
270
Asp
Lys
sar
Ser
ser
350
Thr
Gly
Ash
Phe
Leu
430
Ile
Pro
Leu

Lys

Gly
Glu
val
Asp
Ile
Glu
95

Gin
Pro
Glu
AsSp
Asp
175
Gly
Asn
Trp
Pro
Glu
255
Asn
Ile
Thr
Lys
Cys
335
Leu
Gly
Thr
Met
GIn
415
Glu
Gin
Asp
Arg

Ser

Ile
val
Cys
Ser
Gln
80

Leu
Ile
Lys
Ala
Thr
160
va'l
val
ser
Leu
Ala
240
Pro
Gln
Ala
Thr
Leu
320
Ser
Ser
Thr
Gln
Leu
400
Metf
AsSp
Phe
Ala
Leu

480
Lys



2479, 100PCO9_SEQUENCE_LTSTING, TXT

485 490 495
Ala val Glu Gln val Lys Asn Ala Phe Asn Lys Leu GIn Glu Lys Gly
500 505 510
Ile Tyr Lys Ala Met Ser Glu Phe Asp Ile Phe Ile Asn Tyr Ile Glu
515 520 525
Ala Tyr Met Thr Met Lys Ile Arg Asn
530 535
<210> 263
<211> 1380
<212> DNA
<213> Artificial Sequence
<220>

<223> Lymphotoxin beta receptor (LTBetaR) - Ig
synthesized molecule

<400> 263

atgctcctge cttgggecac ctctgocece ggectggoct gggggectct ggtgotggge 60
ctcttcggge tectggoage ategeagece caggeggtyge ctccatatgc gtcggagaac 120
cagacctgca gggaccagga aaaggaatac tatgagoccce agcaccgeat ctgcetgctec 180
cgetgeocge caggcaccta tgtctcaget aaatgtagee goatccggga cacagtttgt 240
gccacatgtg ccgagaactc ctacaacgag cactggaact acctgaccat ctgecagetg 300
tgccgecoct gtgacccagt gatgggoecta gaggagattg ccccctgcac aagcaaacgg 360
aagacccagt gccgetgcca gocgggaatg ttctgtgotg cctgggecct agagtgcaca 420
cactgcgage tactttctga ctgoccgect ggcactgaag ccgagetcaa agatgaagtt 480
gggaagggta acaaccactyg cgtccoctge aaggeaggge acttccagaa tacctectcee 540
cccagegecc gotgecagce ccacaccagg tgtgagaace aaggtcetggt ggaggcaget 600
ccaggcactg cccagtccga cacaacctge aaaaatccat tagagecact gcccccagag 660
atgtcaggaa ccatgctgat gctcgagecoc aaatcttetg acaaaactca cacatgecca 720
ccgtgcccayg cacctgaage cgegggtgea ccgtcagtct toctcttece cccaaaacce 780
aaggacaccc tcatgatctc ccggacccect gaggtcacat gcgtgotggt ggacgtgage 840
cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gocgtggaggt gcataatgcec 900
aagacaaagc cgcgggagga gcagtacaac agcacgtacce gigtggtcag cgtcctcacc 960
gtcctgecace aggactggct gaatggcaag gcgtacgegt gegeggteic caacaaagec 1020
ctcccagece ccatcgagaa aaccatcice aaagecaaag ggoagooccy agaaccacag 1080
gtgtacaccc tgccoccatc cegggatgag ctgaccaaga accaggtcag cctgacctge 1140
ctggtcaaag gcttctatce aagegacatc gecgtggagt gggagagcaa tgggeagecg 1200
gagaacaact acaagaccac gcctcccgty ctggactecg acggotoctt cttcctctac 1260
agcaagctca ccgtggacaa gagcecggtgyg cageagggga acgtctictc atgotecgtg 1320
atgcatgagg ctctgcacaa ccactacacyg cagaagagec tctcectgte tccgggttaa 1380

<210> 264
<211> 459
<212> PRT
<213> Artificial Sequence

<220>
<223> Lymphotoxin beta receptor (LTBetaR) - Ig
synthesized molecule

<400> 264
Met Leu Leu Pro Trp Ala Thr Ser Ala Pro Gly Leu Ala Trp Gly Pro
1 5 10 15
Leuy val Leu géy Leu Phe Gly Leu Leu Ala Ala Ser Gln ;80 Gin Ala
25
val Pro Pro Tyr Ala Ser Glu Asn GIn Thr Cys Arg Asp GIn Glu Lys
35 40 45
Glu Tyr Tyr Glu Pro GIn His Arg Ile Cys Cys Zgr Arg Cys Pro Pro
50 55
Gly Thr Tyr val Ser Ala Lys Cys Ser Arg Ile Arg Asp Thr val Cys
65 70 75 80
Ala Thr Cys Ala g;u Asn Ser Tyr Asn Glu His Trp Asn Tyr Leu Thr
. 90 95
Ile Cys GIn Leu Cys Arg Pro Cys Asp Pro val Met Gly Leu Glu Glu
: 100 105 110
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Ile
Gly
Leu
145
Gly
Asn
Asn
Thr
Met
225
Pro
Pro
Thr
Asn
Ar

305
val
Ser
Lys
Asp
Phe
385
Glu
Pha
Gly

Tyr

<210>
<211>
<212>
<213>

Ala
Met
130
Ser
Lys
Thr
GIn
Cys
210
Leu
Cys
Pro

Cys

Trp
290

g Glu

Leu
ASn
Gly
Glu
370
Tyr
ASn
Phe

Asnh

Thr
450

<220>

<223>

<400

Pro
115
Phe
Asp
Gly
Ser
Gly
195
Lys
Met
Pro
Lys
val
275
Tyr
Glu
His
Lys
Gin
355
Leu
Pro
Asn
Leu
val

435
Gin

265
2217
DNA
Arrificial seguence

Cys
Cys
Cys
Asn
Ser
180
l.eu
Ash
Leu
Ala
Pro
260
val
val
Gln
Gln
Ala
340
Pro
Thr
ser
Tyr
Tyr
420
Phe

Lys

protein

265

atgctectge
ctctteggge
cagacctgca
cgctgeecge
gccacatgty
tgccgeecct
aagacccagt
cactgcgage
gggaagggta
cccagegecc
ccaggcactg
atgtcaggaa

Thr
Ala
Pro
Asn
165
Pro
val
Pro
Glu
Pro
245
LysS
val
Asp
Tyr
AsSp
325
Leu
Arg
L.Ys
Asp
Lys
405
ser

Ser

Ser

ctrgggecac
tcctggeage
gggaccagga
caggcaccta
ccgagaactc
gtgacccagt
gccgetgeca
tacttrctga
acaaccactg
gctgecagec
cccagtccga
ccatgcetgat

Ser
Ala
Pro
150
His
Ser
Glu
Leu
Pro
230
Glu
ASp
ASp
Gly
Asn
310
Trp
Pro
Glu
Asn
Tle
390
Thr
Lys
Cys

Led

2479, 100PCO9_SEQUENCE_LISTING.TXT
Lys Thr GIn

LYyS
Trp
135
Gly
Cys
Ala
Ala
Glu
215
Lys
Ala
Thr
val
val
295
Ser
Leu
Ala
Pro
Glin
375
Ala
Thyr
Leu
Ser

ser
455

Arg
120
Ala
Thr
val
Arg
Ala
200
Pro
ser
Ala
ey
Ser
280
Glu
Thr
Asn
Pro
Gin
360
val
val
Pro
Thr
val

440
Leu

ctetgeeecec
atcgcagecc
aaaggaatac
tgtctcaget
ctacaacgag
gatgggccta
gccgggaatg
ctgeccgect
cgtceectgce
ccacaccagg
cacaacctgc
gctcgagecec

L.eu Glu Cys

Glu
Pro
Ccys
185
Pro
L.au
sSer
Gly
Met
265
His
val
Tyr
Gly
Tie
345
val
ser
Glu
Pro
val
425
Met

Ser

Ala
Cys
170
Glin
Gly
Pro
Asp
Ala
250
Ile
Glu
His
Arg
Lys
330
Glu
Tyr
Leu
Trp
val
410
Asp
His

Pro

Glu
155
Lys
Pro
Thr
Pro
Lys
235
Pro
Ser
Asp
ASn
val
315
Ala
Lys
Thr
Thr
Glu
395
Ley
Lys
Glu

Gly

Nucleotide sequence encoding LTRetaR::

ggcctggect
€aggcggigce
tatgagcccce
aaatgtagcc
cactggaact
gaggagattg
ttctgtgcty
ggcactgaag
aaggcaggac
tgtgagaacc
aaaaatccat
aaatcttctyg
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Cys
Thr
140
Ley
Ala
His
Ala
Glu
220
Thr
Ser
Arg
Pro
Ala
300
val
Tyr
Thr
Leu
Cys
380
Sar
AsSp
ser

Ala

M0115 fusion

Arg
125
His
Lys
Gly
Thr
Gln
205
Met
His
val
Thr
Glu
285
Lys
Ser
Ala
Ile
Pro
365
Leu
Asn
Sat
Arg

LeLt
445

Cys
Cys
Asp
His
Arg
180
Ser
ser
Thr
rhe
Pro
270
val
Thr
val
Cys
Ser
350
Pro
val
Gly
ASp
Trp

430
His

gggggcctcet
ctccatatge

agcaccgcecat
gcatccggga
acctgaccat
cccectgeac
cctgggeccet
ccgagctcaa
acttccagaa
aaggtctggt
tagagccact
acaaaactca

Gln
Glu
Glu
Phe
175
Cys
Asp
Gly
Cys
Leu
255
Glu
Lys
Lys
Leu
Ala
335
LYys
Ser
Lys
Gn
Gly
415
Gln

Asn

Pro
Ley
val
160
Gln
Glu
Thr
Thr
Pro
240
Phe
val
Phe
Pro
Thr

320
val

Arg
Gly
Pro
400
Ser
G1In

His

ggtgctggge
gtcggagaac
ctgctgetce
cacagtttgt
ctgccagetg
aagcaaacgg
agagtgcaca
agatgaagtt
tacctectec
ggaggcaget
gcccccagag
cacatgccea

60

120
180
240
360
360
420
480
540
600
660
720



cecgtgeecag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgeace
ctceccagece
gtgtacaccc
ctggtcaaag
gagaacaact
agcaagctca
atgcatgagg
aggcacaaca
caggtgcage
tcctgcaagy
cctggacaag
aatcagaagt
atggagctga
tataggtacg
gtcaccgtct
ggtggcggcy
ggcgagaggg
aagaactact
tgggcatcta
gatttcactc
caatacctct

<210> 266
«<211> 738
«<212> PRT

cacctgaagc
tcatgatcrc
ctgaggtcaa
cgcgggagga
aggactgget
ccatcgagaa
tgeecceate
gcttctatec
acaagaccac
ccgtggacaa
ctctgcacaa
attcttcect
tggtgcagtc
ctrctggata
ggcttgagty
tcaagggcag
gcaggctgag
acgacgggag
cctecaggtgg
gatctgacat
ccaccatcaa
tagcttggta
cccgggaatc
tcaccatcag
actcgtggac

2479.100PC09_SEQUENCE_LISTING.TXT

cgcgggtgea
ccggacccect
gttcaactygg
gcagtacaac
gaatggcaag
aaccatctcc
ccgggatgag
aagcgacatc
gcctceegtg
gagcaggtgy
ccactacacg
gaatacagga
tggggctgag
caccttcacc
gatgggaaat
ggtcaccatg
atctgacgac
ggcttactat
aggcggttca
cgtgatgacc
ctgcaagtcc
ccagcagaaa
cggggtcect
cagcctgeag
gtttggccag

<213> Artificial Sequence

<220>

<223> LTBetaR::M0115 fusion

<400>

Met
1

Leu

266
Leu Leu

val Leu

val Pro Pro

35
Glu Tyr Tyr
50
Gily Thr
65
Ala

Tyr

Thr Cys

Ile Cys GlIn

Ile Ala Pro

115

Gly Met Phe
130

Leu Ser
145

Gly

Asp

Lys Gly

Asn Thr Ser

Asn Gin Gly

195

Thr Cys Lys
210

Met Leu
225

Pro

Met

Cys Pro

Pro Pro Lys

Al
Ph

Se

Pro Trp
5
Gly Leu
20
Tyr Ala

Glu Pro Gl
Al
70
AS

Ser

Glu
B85

Cys Ar

Thr Se

Ala Al

Pro Pr

15
Asn Hi
165

Ser Pro

180

Leu val Gl

Asn Pro Le

Leu Glu Pr

23

Ala Pro Gl

245
Lys

Pro As

Ser

prot

a Thr ser

e Gly Leu

r Glu Asn
40
n His Arg
55
a Lys Cys

n Ser Tyr

g Pro Cys

r Lys Arg
120
a Trp Ala

135
o Gly
0

s Cys

Thr
val

Ala Arg

u Ala Ala

200

u Glu Pro
215

o LYS

0

u Ala

Ser
Ala

p Thr Leu

ccgtcagtct
gaggtcacat
tacgtggacg
agcacgtacc
gcgtacgegt
aaagccaaag
ctgaccaaga
gccgtggagt
ctggactceg
cagLagggga
cagaagagcc
actcagatygg
gtgaagaagc
gactacaaca
attgatcctt
accagggaca
acggecgtgt
gttatggact
gycggaggtg
cagtctccag
agccagagtg
ccaggacagc
gaccgattca
gctgaagatg
gggaccaagc

ein

Ala pPro
10

Ala

Gly
Leu Ala
25

GiIn

Thr Cys

Ile Cys Cys
Ile
75

His

ser Arg

Glu
90
Pro

AsSh
Asp val
105
Lys

Thr Gln

Leu Glu Cys
Glu
155

Lys

Giu Ala

Pro Cys

170

Cys GIn Pro

185
Pro

Gly Thr

lLeu Prg Pro

Ser Asp Lys
235
Ala Pro
250

Ile

Gly

Met Ser

Tectctteec
gcglggrggt
gcgrtggaggtr
gtgtggtcag
gcgcggtctc
ggcagececeg
accaggtcag
gggagagcaa
acggcetrcctt
acgtctictc
tctecectgic
caggtcattc
ctggggectc
tgaactgggt
actatggtgg
cgtccatcag
attactgtge
tctrgggacca
gatccggegg
actcectgge
ttttatacag
ctcctaaget
gtggcagcgg
tggcagttta
tggagatcaa

Leu Ala Trp

Ser Gin Pro

30

Arg Asp Gln
45

ser Arg
60

Arg

Cys

Asp Thr

Trp Asn Tyr

Met Gly Leu

110

Cys Arg Cys
125

Thr His

140

Leu

Cys

Lys Asp

Ala Gly His

His Thr Arg
190
Gln ser
205

Met

Ala

Glu
220
Thr

Ser

His Thr

Ser va'l prhe

Arg Thr Pro
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Gly
GIn
Glu
Pro
val
Leu
St
Gin
Glu
Glu
Phe
175
Cys
Asp
Gly
Cys
Leu

255
Glu

cccaaaacce
ggacgtgage
gcataatgcce
cgtcctcacce
caacaaagcc
agaaccacag
cctgacctge
tgggcagccg
cttcctctac
atgctccgty
tccgggtcag
tccgaattcet
agtgaaggtc
gcgacaggece
tactagttac
cacagcectac
gagatgggac
agggaccacg
tggcggatcy
tgtgtctctg
ctccaaccag
gctcatttac
gtctgggaca
ttactgtcat
acggraa

Pro
Ala
Lys
Pro
Cys
80

Thr
Glu
Pro
L.eu
val
160
Gln
Glu
Thr
Thr
Pro
240
Phe

val

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1989
2049
2100
2160
2217



Thr
Ash
Arg
305
val
ser
Lys
Asp
Phe
385
Glu
Phe
Gly
Tyr
ser
465
Gin
Ser
ASn
Gly
LYS
545
Met
Ala
Asp
Gly
ser
625
Gly
ser
Glin
val
Thr
705
Gin

Lys

<210>
<211>
<212>
<213>

Cys
Trp
290
Glu
Leu
Asn
Gly
Glu
370
Tyr
Asn
Phe
Asn
Thr
450
Ser
val
val
Met
Asn
530
Gly
Glu
Arg
Phe
Ser
610
ASp
Glu
Ser
Pro
Pro
690
Ile
Tyr

Arg

val
275
Tyr
Glu
His
Lys
Gin
355
Leu
Pro
Asn
Leu
val
435
GIn
Leu
Glin
Lys
Asn
515
Ile
Arg
lLeu
Trp
Trp
595
Gly
Ile
Arg
AsSh
Pro
675
Asp
Ser

Leu

267
1359
DNA
Artificial seguence

260
val

val
Gln
Gin
Ala
340
Pro
Thr
Ser
Tyr
Tyr
420
Phe
Lys
Asn
Leu
val
500
Trp
ASp
val
Ser
Asp
580
Gly
Gly
val
Ala
Gln
660
LYS
Arg
ser

Tyr

val
ASp
Tyr
Asp
325
Leu
Arg
Lys
AsSp
Lys
405
Ser
Ser
Ser
Thr
vai
485
Sar
val
Pro
Thr
Arg
565
Tyr
Gln
Gly
Met
Thr
645
Lys
Leu
Phe
L.au

ser
725

Asp
Gly
ASn
310
Trp
Pro
Glu
Asn
Ile
390
Thr
Lys
Cys
[ey
Gly
470
Glin
Cys
Arg
Tyr
Met
550
Ley
Arg
Gly
Gly
Thr
630
Ile
Asn
Leu
Ser
Gin

710
Trp

2479 .100PCO9_SEQUENCE_LISTING.TXT
270

val
val
295
ser
Leu
Ala
Pro
Gln
375
Ala
Thr
Leu
Ser
ser
455
Thr
Ser
Lys
Gln
Tyr
535
Thr
Arg
Tyr
Thr
ser
615
Gln
Asn
Tyr
Ile
Gly
695
Ala

Thr

Ser
280
Glu
Thr
Asn
Pro
Gin
360
val
val
Pro
Thr
val
440
Leu
Glin
Gly
Ala
Ala
520
Gly
Arg
Ser
AsSp
Thr
600
Gly
Ser
Cys
Leu
TYyr
680
Ser
Glu

Phe

265
His
val
Tyr
Gly
Ile
345
val
Ser
Glu
Pro
val
425
Met
Ser
Met
Ala
ser
505
Pro
Gly
Asp
Asp
Asp
585
val
Gly
Pro
Lys
Ala
665
Trp
Gly
Asp

Gly

Glu
His
Arg
Lys
330
Glu
Tyr
Leu
Trp
val
410
Asp
His
Pro
Ala
Glu
490
Gly
Gly
Thr
Thr
Asp
570
Gly
Thr
Gly
Asp
Ser
650
Trp
Ala
Ser
val

Gin
730

AsSp
ASh
val
315
Ala
Lys
Thr
Thr
Glu
395
Leu
Lys
Glu
Gly
Gcly
475
val
Tyr
GIn
Ser
Ser
555
Thr
Arg
val
Gly
Ser
635
Ser
Tyr
Ser
Gly
Ala

715
Gly

Pro
Ala
300
val
Tyr
Thr
Leu
Cys
380
Ser
Asp
Ser
Ala
GlIn
460
His
Lys
Thr
Gly
TYr
540
Ile
Ala
Ala
Ser
ser
620
Leu
Gin
Gin
Thr
Thr
700
val

Thr
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Glu
285
Lys
Ser
Ala
Ile
Pro
365
Leu
Asn
Ser
Arg
[Lau
445
Arg
ser
Lys
Phe
Leu
525
Ash
Ser
val
Tyr
Ser
605
Gly
Ala
Ser
GIn
Arg
685
Asp
Tyr

LYS

val
Thr
val
Cys
Ser
350
Pro
val
Gly
Asp
Trp
430
His
His
Pro
Pro
Thr
510
Glu
Glin
Thr
Tyr
Tyr
590
Gly
Gly
val
val
Lys
670
Glu
Phe
Tyr

Leu

Lys
Lys
Leu
Ala
335
Lys
ser
LYyS
Gin
Gly
415
Gln
Ash
Asn
Asn
Gly
495
Asp
Trp
LysS
Ala
Tyr
575
val
Gly
Gly
Ser
Leu
655
Pro
Ser
Thr
Cys

Glu
735

Phe
Pro
Thr

320
val

Asn
Ser
480
Ala
Tyr
Met
Phe
Tyr
560
Cys
Met
Gly
Gly
Leu
640
Tyr
Gly
Gly
L.eu
His
720
Ile



<220>
<223> PDL1

<400> 267

tttactgtca
gaatgcaaat
atggaggata
agtagctaca
cttcagatca
ggtggtgceceg
Caaagaattt
ggctacccca
accaccacca
atcaacacaa
aaccatacag
ctcgagcceca
gcgggtgeac
cggaccccty
ttcaactggt
cagtacaaca
aatggcaagg
accatctcea
cgggatgagc
agcgacatcg
cctcececgtge
agccggtggce
cactacacgc

<210> 268
<211> 452
<212> PRT
<213>

<220>
<223>

<400> 268
Phe Thr val
1

Thr

Asn Met

Ala Ala Leu
35
val His
50

Arg

Phe
Gln Ala
65
Leu

Gln Ile

Met Ile Ser

Asn Ala Pro
115
Thr Sar
130

Glu

val

Ala val

145

Thr Thr Thr

Ser Thr Leu

Phe Arg Arg
195
Glu Leu
210

Ser

Pro

Ser
225
Ala

Asp

Gly Ala

2475.100PCO9_SEQUENCE_LISTING.TXT

Ig synthesized molecule

cggttcccaa
tcccagtaga
dgaacattat
gactagagggc
cagatgtgaa
actacaagcg
tggttgtgga
aggccgaagt
ccaattccaa
caactaatga
ctgaattggt
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccyg
cgtacgegtg
aagecaaagg
tgaccaagaa
ccgrggagtyg
tggactccga

agcaggggaa
agaagagcct

val
5
Glu

Thr

Tle
20
Ile val

Gly Glu

Arg Leu

Pro Lys
Cys
Tyr
Glu

Leu

ggacctatat
aaaacaatta
tcaatttgtyg
ccggetgttg
attgcaggat
aattactgtg
tcecagteace
catctggaca
gagagaggag
gattiictac
catcccagaa
taaaactcac
cctettecec
cgtggiggtg
cgtggaggtg
tgtggrcage
cgcggrctcee
gcagccecga
ceaggtcage
ggagagcaat
cggcrecte
cgretrtctca
ctcectgtct

Artificial sequence

Asp

L.ys Phe
Glu
40
Leu

Trp

Asp
25

LYS Asp

70

Thr Asp
85

Tyr Gly
100
Tyr Asn

Glu His

Ile Trp

val
Gly
Lys
Glu
Thr

Lys Leu

Ala Asp

Ile Ash
120
ey Thr
135

Ser Ser

150

Thr Asn
165
Arg Ile
130

Leu Asp

Pro Leu

Lys Thr

Ser
Asn
Pro
Ala

His

Lys Arg

Thr Thr

Glu Glu
200
His Pro
215

Thr Cys

230

Pro ser

val

Phe Leu

gtggtagagt
gacctggcig
catggagagg
aaggaccagc
0Caggggtgt
aaagtcaatg
tctgaacatg
agcagtgacc
aagcttteca
tgcactttta
ctacctctygg
acatgcccac
ccaaaaccca
gacgtgagcc
cataatgcea
gtcctcaccyg
aacaaagccee
gaaccacagg
ctgacctgec
gggcagecgg
ttcetctaca
tgctcegtga
ccgggttaa

PDL1 Ig synthesized molecule

Leu Tyr
10
Pro val
25
Met Glu

Lys val

GIn Leu

Gin Asp
90
TYr Lys Arg
105
GlIn

Arg Ile

Cys Glin Ala
Glin
155

Lys

ASp His
Glu
170
Ash

Glu

Thr Glu

185

Asn His Thr

Pro Asn Glu

Pro Pro Cys

235
Pro

Phe Pro

atggtagcaa
cactaattgt
aagacctgaa
tctecctyggy
accgctgeat
ccccatacaa
aactgacatg
atcaagtcct
atgtgaccag
ggagattaga
cacatcctec
cgtgeccagce
aggacaccct
acgaagaccc
agacaaagcc
tcetgcacca
tceceageccc
tgtacaccct
tggtcaaagq
agaacaacta
gcaagctcac
tgcatgagge

val Glu

Lys Gln

Asn
45
Ser

LYS

His
60
Leu Gly

Gly val

I1e Thr

Tyr
Ley
Iie
Ser
Asn
Tyr
val

tatgacaatt
ctattgggaa
ggttcagcat
aaatgctgca
gatcagctat
caaaatcaac
tcaggctgayg
gagtggtaag
cacactgaga
tcctgaggaa
aaatgaaagg
acctgaagcc
catgatctcc
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gceececatce
cttctatcca
caagaccacg
cgtggacaag
tctgcacaac

Gly
15
Asp

Ser
Leu
Ile Gln
Tyr Arg
Ala

80
cys

Ala

Arg
95

Lys val

110

val
125
Gly

Leu

Glu
140
val Leu

Leu Phe

ITe Phe

val
Tyr
Ser
Asn

Tyr

ASp Pro

Pro Lys

Gly Lys
160
val Thr
175

cys Thr

190

Glu
205
Ley

Ala

Arg
220
Pro Ala

Lys Pro

Page 140

Leu
Glu
Pro

Lys

val Ile

Pro Lys
Ala
240
Thr

Glu
ASP

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1359



245 255
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
260 265 270
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
275 280 285
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
290 295 300
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu
305 310 315 320
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
325 330 335
Pro ITle Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
340 345 350
Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
355 360 365
val ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
370 375 380
val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
385 380 395 400
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
420 425 430
val Met His Giu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
435 440 445
lLeu Ser Pro Gly
450
<210> 269
<211> 1302
<212> DNA
<213> Artificial Sequence
<220>
<223> PDL2 Ig synthesized molecule
<400> 269
ttattcacag tgacagtccc taaggaactg tacataatag agcatggeag caatgtgacc
¢tggaatgca actttgacac tggaagtcat gtgaaccttg gagcaataac agccagtttg
Ccaaaaggtgg aaaatgatac atccccacac cgtgaaagag ccactttget ggaggageag
ctgcccttag ggaaggectc gttccacata cctcaagtcc aagtgaggga cgaaggacag
taccaatgca taatcatcta tggggtcgcc tgggactaca agtacctgac tctgaaagtc
aaagcticcet acaggaaaat aaacactcac atcctaaagg ticcagaaac agatgaggta
gagctcacct gccaggetac aggttatcct ctggcagaag tatcctggec aaacgtcage
gttcctgeca acaccageca ctccaggacc cctgaaggec tctaccaggt caccagtgtt
ctgcgectaa agccacceoce tggcagaaac ttcagctgty tgttcotggaa tactcacgtg
agggaactta ctitggccag cattgacctt caaagtcaga tggaacccag gacccatcca
actctcgagc ccaaatcttc tgacaaaact cacacatgcc caccgtgece agcacctgaa
gccgegggtg caccgtcagt cttcctcttc cccccaaaac ccaaggacac ccrcatgatce
tcceggacec ctgaggtcac atgegtggtg gtggacgtga gecacgaaga ccctgaggtc
aagttcaact ggtacgtgga cggcgtggag gtgcataatg Ccaagacaaa gccgcgggag
gagcagtaca acagcacgta ccgtgtggtc agcgtcctca ccgtcctgea ccaggactgg
ctgaatggca aggcgtacgc gtgegeggtc tccaacaaag ccctcccage ceccatcgag
aaaaccatct ccaaagccaa aggycagece cgagaaccac aggtgtacac cctgecceca
tceccgggaty agetgaccaa gaaccaggtc agectgacct gectggtcaa aggertctat
ccaagcgaca tcgecgtgga gtgggagagce aatgggeage cggagaacaa ctacaagacce
acgccteeeyg tgetggactc cgacggetcc ttcttcctct acagcaagcet caccgtggac
aagagccggt ggcagcaggg gaacgtcttc tcatgctccg tgatgcatga ggctctgcac
aaccactaca cgcagaagag cctctecctg tCtccgggtt aa
<210> 270
<211> 433
<212> PRT
<213> Artificial Sequence
<220>
<223> PDLZ2 Ig synthesized molecule

2479, 100PCO9_SEQUENCE_LISTING.TXT
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1302



<400> 270

l.eu
1

Ser
Leu
Pro
LYyS
65

Tyr
Thr
Lys
Tyr
Thr
145
Leu
Asn
Gln
Lys
Pro
225
Ser
Asp
ASnN
val
Ala
305
Lys
Thr
Thr
Glu
Leu
385
LyS
Glu

Gly

<210>

Phe
Asn
Gly
His
50

Ala
Gln
Leu
vai
Pro
130
Ser
Arg
Thr
Met
Thr
210
Ser
Arg
Pro
Ala
val
290
Tyr
Thr
Leu
Cys
Ser
370
Asp

Ser

Ala

Thr
val
Ala
35

Arg
Ser
Cys
Lys
Pro
115
Leu
His
Leu
His
Glu
195
His
val
Thr
Glu
Lys
275
Ser
Ala
Iie
Pro
lLeu
355
Asn
Ser
Arg

Leu

271

<211> 534
<212> DNA
<213> Artificial Seqguence

<220>

<223>

val
Thr
20

Ile
Glu
Phe
Ile
vai
100
Glu
Ala
Ser
Lys
val
180
Pro
Thr
Phe
Pro
val
260
Thr
val
Cys
Ser
Pro
340
val
Gly
ASD
Trp

His
420

Thyr
Leu
Thr
Arg
His
Ile
85

Lys
Thr
Glu
Arg
Pro
165
Arg
Arg
Cys
Leu
Glu
245
Lys
Lys
l.eu
Ala
LYS
325
ser
Lys
Glin
Gly
Gin

4035
Asn

val
Glu
Ala
Ala
Ile
Ile
Ala
AsSp
val
Thr
150
Pro
Glu
Thr
Pro
Phe
230
val
Phe
Pro
Thr
val
310
Ala
Arg
Gly
Pro
Ser
390
Gln

His

2479.100PCO9_SEQUENCE_LISTING.TXT

Pro
Cys
ser
Thr
55

Pro
Tyr
Ser
Glu
Ser
135
Pro
Pro
Ley
His
Pro
215
Pro
Thr
Asnh
AFrg
val
295
Ser
Lys
Asp
Phe
Glu
375
Phe
Gly

Tyr

LysS
Asn
Leu
40
Leu
GlIn
Gly
TY I
val
120
Trp
Glu
Gly
Thr
Pro
200
Cys
Pro
Cys
Trp
Glu
280
Leu
ASh
Gly
Glu
Tyr
360
AsSn
Phe
Asn

Thr

Glu
Phe
25

Gin
Leu
val
val
Arg
105
Glu
Pro
Gly
Arg
Leu
185
Thr
Pro
Lys
val
Tyr
265
Glu
His
Lys
Gin
Leu
345
Pro
Asnh
Leu
val

Gln
425

f.eu
10

Asp
Lys
Glu
GIn
Ala
90

Lys
Leuy
Asn
Leu
AsnN
170
Ala
Leu
Ala
Pro
val
250
val
Gln
Gln
Ala
Pro
330
Thr
Set
Tyr
Tyr
Phe

410
Lys

{GITR-L)~AFH synthesized molecule

Tyr
Thr
val
Glu
val
75

Trp
Ile
Thr
val
Tyr
155
Phe
ser
Glu
Pro
LyS
235
val
Asp
Tyr
Asp
Ley
315
Arg
Lys
Asp
Lys
ser
395

Ser

ser

Ile
Gly
Glu
Gin
60

Arg
ASp
Asn
Cys
Ser
140
GlIn
Ser
Ile
Pro
Glu
220
Asp
ASp
Gly
Asnh
Trp
300
Pro
Glu
Asn
Ile
Thr
380
Lys
Ccys

Leu

Page 142

Ile
ser
Ash
45

Leu
Asp
Tyr
Thr
Gin
125
val
val
cys
AsSp
LYyS
205
Ala
Thr
val
val
Ser
285
L.eu
Ala
Pro
Glin
Ala
365
Thr
Ley
Ser

Ser

Glu
His
30

Asp
Pro
Glu
Lys
His
110
Ala
Pro
Thr
va’l
Leu
190
Ser
Ala
ey
ser
Glu
270
Thr
Ash
Pro
Gin
val
350
val
Pro
Thr
val

Leu
430

His
15

val
Thr
Leu
Gly
Tyr
a5

Ile
Thr
Ala
ser
Phe
175
GlIn
ser
Gly
Met
His
255
val
Tyr
Gly
Ile
val
335
Ser
Glu
Pro
val
Met

415
Ser

Gly
Asn
Ser
Gly
Gin
30

Leu
L.eu
Gly
Asn
val
160
Trp
Ser
ASD
Ala
Tle
240
Glu
His
Arg
Lys
Glu
320
Tyr
Ley
Trp
val
Asp
400
His

Pro



<400> 271
tctggtagec
tggcacgaag
tacaaggatg
aagtttggac
aaggtgtctg
gtggctccca
aaagacatga
gaattgcatg
aataatacat

<210> 272
<211> 177
<212> PRT
<213>

<220>
<223>

<400> 272
Sir Gly Ser

Glin Ile

atcatcatca
attacaagga
acgacgataa
cattaccctc
actggaagcet
atgcaaacta
tacaaactct
ttggggacac
actggggtat

His
5
Glu

His His

2479.100PCOS_SEQUENCE_LTISTING.TXT

tcatcaccty
tgacgacgat
gctcgagcaa
aaaatggcaa
ggagatactt
caatgatgta
aacaaacaaa
catagacttg
catttiacta

Artificial Sequence

His His

His

aacgacatct
aaggattaca
ttagagactg
atggcatctt
cagaatggct
gctecttttg
tctaaaatcec
atattcaact
gcaaatcecce

(GITR-L)-AFH synthesized molacule

Leu
10

Asn

tcgaggcetcea
aggatgacga
ctaaggagec
ctgaacctcc
tatatttaat
aggtgcggcet
aaaatgtagg
c¢tgagcatca
aattcatcte

Asp Ite Phe

gaaaatcgaa
Ccgataaggat
ctgtatggct
ttgcgtgaat
ttatggccaa
gtataaaaac
agggacttat
ggttctaaaa
ctaa

Glu Ala

15

Tyr
Glu
Leu
65

Lys
Ile
Phe
Asn
Gly

145
Asn

Lys
Lys
GIn
50

Pro
val
Tyr
Glu
Lys
130
ASp

Asn

Asp
35

L.eu
Ser
Ser
Gly
val
115
Sar
Thr

Thr

20
Asp

Glu
Lys
Asp
Gin
100
Arg
Lys
ITle

Tyr

Trp
ASD
Thr
Trp
Trp
85

vatl
l.eu
Ile
Asp

Trp

His
Asp
Ala
GlIn
70

Lys
Ala
Tyr
Gin
Leu

150
Gly

Glu
Lys
Lys
55

Met
Leu
Pro
Lys
Asn
135
Ile

Ile

Asp
AsSD
40

Glu
Ala
Glu
Asn
Asn
120
val
Phe

Ile

Tyr
25

Tyr
Pro
Ser
Ite
Ala
105
Lys
Gly
Asnh

Leu

LyS
Lys
Cys
Ser
Leu
a0

Asn
Asp
Gly
Ser

Leu

Asp
ASD
Met
Glu
Gln
Tyr
Met
Thr
Glu

155
Ala

Asp
Asp
Ala
60

Pro
Asn
Ash
Tle
Tyr
140
His

Asn

Asp
ASD
45

Lys
Pro
Gly
Asp
Gin
125
Glu
Glin

Pro

ASp
30

ASp
Phe
Cys
l.eu
val
110
Thr
Leu
val

Gin

Lys
Lys
Gly
val
Tyr
Ala
Leu
His
Leu

Phe

ASD
Leu
Pro
Asn
80

teu
Pro
Thr
val
Lys

160
Ile

Ser

<210>
<211>
<212
<213>

<220>
<223>

<400> 273

. agctccccca
tgcgeagete
gatgtactca
gatgacccag
aCaCadacco
cagcaccagg
ccatccecceca
tatgtettge
atcacaggct
caaaactaca
aagctcagag
cacgagggtc
icattattca

273
1281
DNA

165

gagtgcccat
cagacgcage
tgatctcect
acgtccagat
atagagagga
actggatgag
tcgagaaaac
ctcecaccagce
tcttacctge
agaacaccgce
tacaaaagag
tgcacaatca
accaagaagt

Artificial sequence

aacacagaac
gggtgcgeca
gagccccatg
cagctggttt
ttacaacagt
tggcaaggcg
catctcaaaa
agaagagatg
cgaaattgct
aacagtcctg
cacttgggaa
ccttacgact
tcaaattccc

170

mlg LIGHT synthesized molecule

ccetgtecte
tcegtcttca
gtcacatgtg
gtgaacaacg
actctccggg
ttecgeatgeg
cccagaggac
actaagaaag
gtggactgga
gactctgatg
agaggaagtc
aagaccatct
ttgaccgaaa

cactcaaaga
tcttcectee
tggtggtgga
tggaagtaca
tggtcagtgce
cggtcaacaa
cagtaagagc
agttcagtet
ccagcaatgy
gttcttactt
ttttcgecty
cccyggtetet
gttacagcce

Page 143

175

gtgtccccca
aaagatcaag
tytgagcgag
cacagcteag
cctececate
cagageccoctc
tccacaggta
gacctgcatg
gcgtacagag
catgtacagce
ctcagtggtce
gggtaaaaac
gaattctgac

60

120
180
240
300
360
420
480
534

60

120
180
240
300
360
420
480
240
600
660
720
780



2479 .100PCO9_SEQUENCE_LISTING.TXT
ggacctgcag gctcctggga gcagctgata caagagcgaa ggtcticacga ggtcaaccca 840
gcagcgcatc tcacagggge caactccagc ttgaccggca goggggggce gotgttatgg 900
gagactcagc tgggectgge cttectgagyg ggcctcaget accacgatgg ggeccttgtg 960
gtcaccadag ctggctacta ctacatctac tccaaggtge agetgggegg tgtgggctge 1020
ccgotgggec tggocageac catcacccac ggectctaca agegceacacc ccgetaccec 1080
gaggagcetgg agctgttggt cagccagcag tcaccctgeg gacgggecac cagcagetcoe 1140
cgggtctggt gggacagcag cttectyggygt ggtgtggtac acctggagge tggggagaag 1200
gtggtcgtcc gtgtgctgga tgaacgectg gttcgactge gtgatggtac ccggtcttac 1260
ttcggggett tcatggtgta g 1281

<210> 274
<211> 426
<212> PRT
<213> Artificial Sequence

<220>
<223> mIg LIGHT synthesized molecule

<400> 274
Ser Ser Pro Arg Vgi Pro Ile Thr Gln Agn Pro Cys Pro Pro Leu Lys
1 1 15
Glu Cys Pro Pgo Cys Ala Ala Pro %sp Ala Ala ¢ly Ala ggo Ser val
2 5
Phe Ile gge Pro Pro Lys Ile Lys Asp val Leu Met ﬁge Ser Leu Ser
40
Pro ?et val Thr Cys val val val Asp val ser géu ASp ASp Pro Asp
0 55
val GIn Ile Ser Trp Phe val Asn Asn val Glu val His Thr Ala 61n
65 70 75 80
Thr Gin Thr His ggg Glu Asp Tyr Asn Ser Thr Leu Arg val 331 Ser
0
Ala Leu Pro Ile GIn His Gin Asp Trp Met Ser Gly Lys Ala Phe Ala
100 105 110
Cys Ala val Asn Asn Arg Ala Leu Pro Ser Pro Ile Glu Lys Thr Ile
115 120 125
ser Lys Pro Arg Gly Pro val Arg Ala Pro GIn val Tyr val Leu Pro
130 135 140
Pro Pro Ala Glu Glu Met Thr Lys Lys Glu Phe Ser Leu Thr Cys Met
145 150 155 160
Ile Thr Gily Phe Leu Pro Ala Glu Ile ATa val Asp Trp Thr Ser Asn
165 170 175
Gly Arg Thr Glu GIn Asn Tyr Lys Asn Thr Ala Thr val Leu Asp Ser
180 185 1980
Asp Gly Ser Tyr Phe Met Tyr 3Ser Lys Leu Arg val Gln Lys Ser Thr
195 200 205
Trp Glu Arg Gly Ser Leu Phe Ala Cys Ser val val His Glu Gly Leu
210 215 220
His Asn His Leu Thr Thr Lys Thr Ile Ser Arg Ser Leu Gly Lys Asn
225 230 235 240
ser Leu Phe Asn GIn Glu val GIn ITe Pro Leu Thr Glu Ser Tyr Ser
245 250 255
Pro Asn Ser Asp Gly Pro Ala Gly Ser Trp Glu GIn Leu tle ¢In Glu
260 265 270
Arg Arg Ser His Glu val Asn Pro Ala Ala His Leu Thr Gly Ala Asn
275 280 285
ser Ser Leu Thr Gly Ser Gly Gly Pro Leu Leu Trp Glu Thr GIn Leu
290 295 300
Gly Leu Ala Phe Leu Arg Gly Leu Ser Tyr His Asp Gly Ala Leu val
305 310 315 320
val Thr Lys Ala Gly Tyr Tyr Tyr Ile Tyr Ser Lys val GIn Leu Gly
325 330 335
Gly val Gly Cys Pro Leu Gly Leu Ala Ser Thr Ile Thr His Gly Leu
340 345 350
Tyr Lys Arg Thr Pro Arg Tyr Pro Glu Glu Leu Glu Leu Leu val Ser
355 360 365
GIn GIn Ser Pro Cys Gly Arg Ala Thr Ser Ser Ser Arg val Trp Trp
370 375 380
Asp Ser ser Phe Leu Gly Giy val val His Leu Glu Ala Gly Glu Lys
Page 144



2479.100PCO9_SEQUENCE_LISTING.TXT

385 - 390 395 400
val val val Arg val Leu Asp Glu Arg Leu val Arg Leu Arg Asp Gly
405 410 415
Thr Arg Ser Tyr Phe Gly Ala Phe Met val
420 425
<210> 275
<211> 2022
<212> DNA
<213> Artificial Sequence
<220>

<223> Nucieotide seguence encoding monoIL10-A2
hinge::M0115 fusion protein with H75 Tinker

<400> 275

agcccaggec agggcaccca gtcotgagaac agetgcacce acttceccagg caacctgect
aacatgcttc gagatctccg agatgccttc agcagagtga agactttctt tcaaatgaag
gatcagctgg acaacttgtt gttaaaggag tccttgctgg aggactttaa gggttacctg
ggttgccaag ccttgtctga gatgatccag ttttacctgg aggaggtgat gccccaaget
gagaaccaag acccagacat caaggcgcat gtgaactccc tgggggagaa cctgaagace
ctcaggctga ggctacggcg ctgtcatcga tttottecct gtgaaaacgg tggtggatcc
ggcggtaaga gcaaggccgt ggagcaggtg aagaatgect ttaataagct ccaagagaaa
ggcatctaca aagccatgag tgagtttgac atcttcatca actacataga agecctacatt
acaatgaaga tacgaaacct cgagccccca cctoccccat geccacegtyg cccagcacct
gaagccgegg gtgcaccgtc agtcttecte ttcccoccaa aacccaagga caccctcatg
atctcccgga cccctgaggt cacatgegig gtggtggacg tgagccacga agaccctgag
gtcaagttca actggtacgt ggacggcgtg gaggtgcata atgccaagac aaageegegg
gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac
tggctgaaty gcaaggcgta cgcgtgegeg grtctccaaca aagccctccc agoccccatc
gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtgta caccctgecc
ccatcccggy atgagetgac caagaaccag gtcagectga cctgectgyt caaaggettc
tatccaagcg acatcgccgt ggagtgggag agcaatgggc agcecggagaa caactacaag
accacgcctc ccgtgetgga ctccgacgge tccttetice tctacagcaa getcaccgtg
gacaagagca ggtggcagca ggggaacgtc ttctcatget ccgtgatgca tgaggetctg
cacaaccact acacgcagaa gagcctclce ctgtetccgg gtcagaggca caacaattct
tcectgaata caggaactca gatggcaggt cattetccga attetcaggt gcagcetggtg
cagtctgggg ctgaggtgaa gaagcctggg goctcagtga aggtctectyg caaggettct
ggatacacct tcaccgacta caacatgaac tgggtgcgac aggcccctgg acaagggett
gagtggatgg gaaatattga tccttactat ggtggtacta gttacaatca gaagttcaag
ggcagugtca ccatgaccag ggacacgtcc atcagceacag cctacatgga gcotgagcagg
ctgagatctg acgacacggc cgtgtattac tgtgcgagat gggactatag gtacgacgac
gggagggctt actatgttat ggacitcigg ggccaaggga ccacggtcac cgtctectea
ggtggaggcg gttcaggcgyg aggtggatcc ggcygtggeg gatcggytgg cggeggatct
gacatcgtga tgacccagtc tccagactco ctggetgtgt ctetgggega gagggocacc
atcaactgca agtccagcca gagtgtttta tacagctcca accagaagaa ctacttaget
tggtaccagc agaaaccagg acagcctcct aagctgctca tttactggge atctacecgg
gaatccgggg tccctgaccyg attcagtgge agcgggtctg ggacagatit cactctcace
atcagcagee tgcaggcetga agatgtggea gtttattact gtcatcaata cctctactcg

tggacgtitg gccaggggac caagctggag atcaaacggt aa

<210> 276

<211> 673

<212> PRT

<213> Artificial Sequence

<220>

<223> monoTIL10-A2 hinge::M0115 fusion protein with H75

Tinker
<400> 276 )
ser Pro Gly GlIn Gty Thr GIn Ser Glu ign Ser Cys Thr #is Phe Pro
1 5 15

Gly Asn Leu Sgo Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg
25 30

val Lys g?r Phe Phe GIn Met Lys Asp Gln Leu AsSp Asn Leu Leu Leu

40 45

Page 145

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2022



Lys
Leu
65
Glu
Asn
Pro
Gln
Ala
145
Thr
Cys
Pro
Cys
Trp
225
Glu
Leu
Ash
Gly
Glu
305
Tyr
Asn
rhe
Asn
Thr
385
Ser
val
val
Met
AsSn
465
Gly
Glu
Arg
Phe
Ser
545
Asp

Glu

Glu
50

ser
Asn
feu
Cys
val
130
Met
mMet
Pro
Lys
val
210
Tyr
Glu
His
Lys
Gin
290
lLeu
Pro
Asn
Leu
val
370
Gln
Leu
Glin
Lys
Asn
450
Ile
Arg
Leu
Trp
Trp
530
Gly
Ile

Arg

Ser
Glu
Gln
Lys
Glu
115
Lys
Ser
Lys
Ala
Pro
195
val
val
Gin
G1n
Ala
275
Pro
Thr
ser
Tyr
Tyr
353
Phe
LyS
Asn
Leu
val
435
Trp
ASD
val
Ser
ASp
515
Gly
Gly
val

Ala

Leu
Met
Asp
Thr
100
Asn
Asn
Glu
Ile
Pro
180
Lys
val
ASp
Tyr
AsSp
260
Leu
Arg
Lys
Asp
Lys
340
Ser
Ser
Ser
Thr
val
420
Ser
val
Pro
Thr
Arg

500
Tyr

Gln

Gly
Met
Thr
580

Ley
Ile
Pro
85

Leu
Gly
Ala
Phe
Arg
165
Glu
Asp
Asp
Gly
Asn
245
Trp
Pro
Glu
Asn
Ile
325
Thr
LYS
Cys
Leu
Gly
405
Gln
Ccys
Arg
TYr
Met
485
Ley
Arg
Gly
Gly
Thr

565
Ile

Glu
Gin
70

Asp
Arg
Gly
Phe
Asp
150
Asn
Ala
Thr
val
val
230
Ser
Leu
Ala
Pro
Gin
310
Ala
Thr
Leu
Ser
ser
390
Thr
Ser
Lys
GIn
Tyr
470
Thr
Arg
Tyr
Thr
Ser
550
GlIn

ASn

2479.100PCO9_SEQUENCE_LISTING.TXT
Phe Lys Gly Tyr

Asp
55

Phe
Ile
Leu
Gly
Asn
135
Ile
Leu
Ala
L.eu
Ser
215
Glu
Thr
Asn
Pro
Gln
295
val
val
Pro
Thr
val
375
Leu
Gin
Gly
Ala
Ala
455
Gly
Arg
ser
Asp
Thr
535
Gly
ser

Cys

Tyr Leu Glu

Lys
Arg
Ser
120
Lys
Phe
Glu
Gly
Met
200
His
val
Tyr
Gly
Ile
280
val
ser
Glu
Pro
val
360
Met
Ser
Met
Ala
Ser
440
Pro
Gly
Asp
AsSp
Asp
520
val
Gly
Pro

Lys

Ala
l.eu
105
Gly
Leuy
Ile
Pro
Ala
185
Ile
Glu
His
Arg
Lys
265
Glu
Tyr
Leu
Trp
val
345
Asp
His
Pro
Ala
Glu
425
Gly
Gly
Thr
Thr
ASp
505
Gly
Thr
Gly
AsSp

ser
585

His
G0

Arg
Gly
Gin
Asn
Pro
170
Pro
Ser
ASp
Asn
val
250
Ala
Lys
Thr
Thr
Glu
330
Ley
Lys
Glu
Gly
Gly
410
val
Tyr
Gln
Ser
Ser
490
Thr
Arg
val
Gly
Ser

570
Ser

Glu
75

val
Arg
Lys
Glu
Tyr
155
Pro
Ser
Arg
Pro
Ala
235
val
Tyr
Thr
Leu
Cys
315
Ser
Asp
Ser
Ala
Gin
395
His
Lys
Thr
Gly
Tyr
475
Ile
Ala
Ala
ser
Ser
555
Leu

Gin

L.eu
60

val
Asn
Cys
Ser
Lys
140
Ile
Pro
val
Thr
Glu
220
Lys
Ser
Ala
Ile
Pro
300
Leu
Asn
Ser
Arg
Leu
380
Arg
Ser
Lys
Phe
Leu
460
Asn
Ser
val
Tyr
Ser
540
Gly
Ala

Ser

Page 146

Gly
Met
Ser
His
Lys
125
Gly
Glu
Pro
Phe
Pro
205
val
Thr
val
Cys
Ser
285
Pro
val
Gly
AsSp
Trp
365
His
His
Pro
Pro
Thr
445
Glu
Gln
Thr
Tyr
Tyr
525
Gly
Gly
va'l

val

Cys
Pro
Leu
Arg
110
Ala
Ile
Ala
Cys
feu
190
Glu
Lys
LyS
Leuy
Ala
270
Lys
Ser
Lys
Gln
Gly
350
Gin
Asn
AsSh
Asn
Gly
430
Asp
Trp
Lys
Ala
Tyr
510
val
Gly
Gly
Ser

Leu
590

Gln
Gln
Gly
95

Phe
val
Tyr
Tyr
Pro
175
Phe
val
Phe
Pro
Thr
255
val
Ala
Arg
Gly
Pro
335
Ser
Glin
His
Asn
ser
415
Ala
Tyr
Met
Phe
Tyr
495
Cys
Met
Gly
Gly
teu

575
Tyr

Ala
Ala
Glu
Leu
Glu
Lys
Ile
160
Pro
Pro
Thr
Asn
Arg
240
val
Ser
Lys
Asp
Phe
320
Glu
Phe
Gly
Tyr
Ser
400
GlIn
Ser
Asn
Gly
Lys
480
Met
Ala
Asp
Gly
Ser
560
Gly

ser



Glin
595
Pro Lys
610

AsSp Arg

Ser Asn

Pro

Pro
625
Ile Ser Ser

Tyr Leu Tyr

Arg

<210>
<211>
<212>
<213>

<220
<223> HVEM

<400> 277

ctgeegtect
ccaggttatc
cctccaggea
tgtgacccag
tgtggctoca
cgcgcttacg
gacaccctgt
tgtcageace
tceccacctey
gaagccgcgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggyg
tatccaagcg
accacgectc
gacaagagcc
cacaaccact

<210> 278
<211> 394
<212> PRT
<213>

<220>
<223>

<400>

Lel
i

Pro

277
1185
DNA

278
Pro Ser

Lys Cys
Thi
35

Gly

Thr Gly

L.ey Asn
50
Met Gly
65 '

Cys

Leu

Gly Cys

Cys Ala Ala

GlIn Lys Gly

Lys
Leu
Phe
Leu

ser
660

Asn
Leu
Ser
GIn

645
Trp

Tyr
Ile
Gly
630
Ala

Thr

2479.100PCOO_SEQUENCE _LISTING.TXT
Leu Ala Trp Tyr Glin

600

Tyr Trp Ala Ser Thr

615

ser Gly Ser Gly Thr

635

Glu Asp val Ala val

650

phe Gly GIn Gly Thr
665

Artificial Sequence

Ig synthesized molecule

gcadaggagga
gtgtgaagga
cctacattgc
ccatgggect
gcccaggeca
ccacctceag
gtcagaactg
agaccaagtg
agcccaaatc
gtgcaccgtc
ccccotgaggt
actggtacgt
acaacagcac
gcaaggcegta
tctccaaage
atgagctgac
acatcgcegt
ccgtgctgga
ggtggcagca
acacgcagaa

Cys
Sear
20

val
Leu
Arg
Ser
Ccys

100
Gly

Lys
5
Pro
Cys
Ser
Ala
Pro
85
Arg

Thr

Glu
Gly
Glu
Lys
Ser
70

Gly
Ala

Glu

Artificial Seguence

Asp
Tyr
Pro
Cys
55

Arg
His
Tyr

Ser

cgagtaccca

ggcctgogggy
ccacctcaat
gcgcgegage
cttectgcatc
ccegggeceag
CCCCCCygyy
cagctggcty
ttctgacaaa
agtcttcctce
cacatgegtyg
ggacggegtyg
gtaccgtgty
cgcgrgcgey
caaagggcag
caagaaccag
ggagtgggag
ctccgacgge

ggggaacgtc
gagcctctec

Glu
Arg
Cys
40

Leu
Ash
Phe
Ala

Glin

gtgggcteeg
gagctgacgg
ggcctaagcea
cggaactgct
gtccaggacg
agggtgcaga
accttetcte
gtgacgaagg
actcacacat
tteccecccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatggoc
ol of o i of ok v of o
ttctcatget
ctgtctccgg

HVEM Ig synthesized molecule

Pro val
10

Lys

Tyr
val Glu
25

Pro

Pro Gly

Gln Cys Gin

Cys Ser Arg
75
Ile val
90

Ser

Cys

Thr
105
ASp

ser

Thr Leu

Gln Lys Pro
605

Arg Glu ser
620

Asp Phe Thr

Tyr Tyr Cys

L.eu Glu
670

LYS

agtgctgecc
gcacagtgtg
agtgtctgea
ccaggacaga
gggaccactg
agggaggcac
ccaatgggac
ccggagetgg
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgrect
aagccctece
cacaggtgta
cctgcctggt
agccggagaa
tctacagcaa
ccgtgatgea
gttaa

Gly ser Glu

Ala Gly
30
Ile

Cys
Thr Tyr
45
Met Cys
60

Thr

ASp

Glu Asn

GIn Asp Gly
Gln
110

Asn

Pro Gly

Cys Gin

Page 147

Gly Gln
Gly val
Thr

640
Gin

Leu

His
655

Ile Lys

caagtgcagt
tgaaccctge
gtgccaaatg
gaacgccgtg
cgeegegtge
cgagagtcag
cctggaggaa
gaccagcage
cccagcacct
caccctcaty
agaccctgag
aaagcegegg
gcaccaggac
agcceccatc
caccctgecc
caaaggcttc
caactacaag
gcteacegtg
tgaggcetcty

Cys Cys

Glu Leuy

Ala His

Pro Ala

val
80
His

Ala

Asp
95
Arg val

Cys Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1185



2479, 100PCOS_SEQUENCE_LISTING.TXT
120

115 125
Pro Gly Thr Phe Ser Pro Asn Gly Thr Leu Glu Glu Cys Gln
130 135 140
Thr Lys Cys Ser Trp Leu val Thr Lys Ala Gly Ala Gly Thr
145 150 155
Ser His Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys
165 170
Cys Pro Ala Pro Giu Ala Ala Gly Ala Pro Ser val pPhe Leu
180 185 190
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
195 200 205
cys val val val Asp val Ser His Glu Asp Pro Glu val Lys
210 215 220
Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
225 230 235
Glu Glu Gin Tyr Asg Sser Thr Tyr Arg ga? val Ser val Leu
24 50
Leu His GIn Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala
260 265 270
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
275 280 285
Gly GIn Pro Arg Giu Pro Gin val Tyr Thr Leu Pro Pro Ser
290 295 300
Glu teu Thr Lys Asn GIn val Ser Leu Thr Cys teu val Lys
305 310 315
Tyr Pro Ser Asp Ile Ala val Glu Trp g;u ser Asn Gly Gln
325 0
Ash Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
340 345 350
Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln
355 360 365
Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
370 375 380
Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
385 390
<210> 279
<2131> 1179
<212> DNA
<213> Artificial Sequence
<220>
<223> IL10-Fc synthesized molecule
<400> 279
agcccaggee agggeaccca gtctgagaac agetgcacce acttcccagg
aacatgcttc gagatctceg agatgectic agcagagtga agactttett
gatcagctgg acaacttygtt gttaaaggag tccttgctgg aggactttaa
ggttgccaag ccttgtctga gatgatccag ttttacctgg aggaggtgat
gagaaccaag acccagacat caaggcgcat gtgaactccc tgggggagaa
ctcaggctga ggctacggeyg ctgtcatcga titcttccct gtgaaaacaa
gtggagcagg tgaagaatgc ctttaataag ctccaagaga aaggcatcta
agtgagtttg acatcttcat caactacata gaagcctaca ttacaatgaa
ctcgagccca aatcttctga caaaactcac acatgeccac cgtgeccage
gecgggtgecac cgtcagtctt cctcttcocc ccaaaaccca aggacaccct
cggaccccty aggtcacatg cgtggtggtg gacgtgagec acgaagaccee
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagcec
cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccg toctgeacca
aatggcaagg cgtacgegtg cgeggtcicc aacaaagocc tcccagecec
accatctcca aagccaaagg gcagoecccga gaaccacagy tgtacaccct
ctgggatgagc tgaccaagaa ccaggtcage ctgacctgee tggtcaaagg
agcgacatcy ccgtggagtg ggagagcaat gggcagccgg agaacaacta
ccteeegtge tyggactccga cggetccttc ttcctctaca gcaagetcac
agccggtgge agcaggggaa cgtcttctca tgetccgtga tgcatgagge
cactacacgc agaagagcct ctccctgtet ccgggtitaa
<210> 280

Page 148

His Gln
Ser Ser
160
Pro Pro
175
Phe Pro

val Thr

Phe Asn

Pro Arg
240
Thr val
255
val Sser

Ala Lys

Arg Asp
Phe
320
Glu

Gly

Pro
335
Ser Phe

Gln Gly

His Tyr

caacctgect
tcaaatgaag
gggttacctg
gccccaagcet
cctgaagacc
gagcaaggec
caaagccatyg
gatacgaaac
acctgaagcc
catgatctcc
tgaggtcaag
gcgyggaggag
ggactggctg
catcgagaaa
gceeccatcec
cttctatcca
caagaccacg
cgtggacaag
tctgcacaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1179



<211>
<212>

392
PRT

2479.100PC0O9_SEGUENCE_I.ISTING.TXT

<213> Artificial Seqguence

<220>
<223>

<400>
ser Pr
1

Gly As

IL10-Fc synthesized molecule

280
o Gly

n ey

val Lys Thr

Lys GI1
50

Leu Se

65

Glu As

Asn Le
Pro Cy

Asn Ly
13
Ile Ph
145
Leu G1

Ala pr
Pro Ly

val va
21
val As
225
Gin Ty

Gin As
Ala Le

Pro Ar
29
Thr Ly
305
Ser As

Tyr Ly
Tyr se

Phe se
37

Lys Se

385

<210>
<211>
<212>

35
u ser

r Glu
n Gln
U Lys

s Glu
115

s Leu

0

e Ile

u Pro
o Glu

s Asp

195
T Asp
0

p Gly

r Asn

p Trp

u Pro
275

g Glu

0

s Asn

D Iie
s Thr

rLys
355

r Cys

0

r Leu

281
1179
DNA

GlIn
Pro
20

Phe
l.au
Met
AsD
Thr
100
Ash
Glin
ASn
Lys
Ala
180
Thr
val
val
Ser
Ley
260
Ala
Pro
Glin
Ala
Thr
340
Leu
Ser

Ser

Gly
5

Asn
Phe
Ley
Ile
Pro
85

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
Ser
Glu
Thr
245
Asn
Pro
Gln
val
val
325
Pro
Thr
va'l

Leu

Thr
Met
Gin
Glu
Gln
70

ASp
APrg
Ser
LysS
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
ser
310
Glu
Pro
val
Met

Ser
320

Gln
Leu
Met
AsSp
55

Phe
Ile
Ley
Lys
Gly
135
Glu
Asp
Ala
Ile
Glu
215
His
Arg
L.YS
Glu
Tyr
295
Leu
Trp
val
Asp
His
375
Pro

<213> Artificial sequence

<220>
<223>

Ser
Arg
Lys
40

Phe
Tyr
Lys
Arg
Ala
120
Ile
Ala
Lys
Pro
Sar
200
ASp
Asn
val
Ala
Lys
280
Thr
Thr
Glu
Leu
Lys
360
Glu

Gly

Glu
Asp
25

Asp
LYyS
l.eu
Ala
Leu
105
val
Tyr
Tyr
Thr
ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Ser
ASp
345
Ser

Ala

Asn
10

l.eu
Glin
Gly
Glu
His
90

Arg
Glu
LYS
Iie
His
170
val
Thr
Glu
Lys
Ser
250
Ala
Ile
Pro
Leu
Asn
330
Ser
Arg

Leu

IL10 I87A-Fc synthesized molecule

ser
Arg
Leu
Tyr
Glu
val
Arg
Gln
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
ser
Pro
val
315
Gly
Asp
Trp

His

Cys
ASp
Asp
Leu
val
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
LyS
220
Lys
Leu
Ala
Lys
Ser
300
Lys
GIn
Gly
GIn

Asn
380

Page 149

Thr
Ala
Asn
Gly
Met
Ser
His
Lys
125
Ser
Lys
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
ser
Gln

365
His

His
Phe
30

Leu
Cys
Pro
Leu
Arg
110
ASh
Glu
Ile
Pro
Pro
190
Thr
AsSn
Arg
val
Ser
270
Lys
Asp
Phae
Glu
Phe
350
Gly

Tyr

Phe
15

Ser
Leu
Gn
Gln
Gly
95

rhe
Ala
rPhe
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
Asn
Gly
Giu
Tyr
Asn
335
Phe
Asn

Thr

Pro
Arg
l.eu
Ala
Ala
Glu
Leu
rhe
ASp
Asn
160
Pro
Lys
val
TYr
Glu
240
His
Lys
GIn
Leu
Pro
320
Asn
Leu
val

Gin



<400> 281
agcccaggec
aacatgcttc
gatcagctgg
ggttgccaag
gagaaccaag
ctcaggetga
gtggagcagg
agtgagtttyg
ctcgagccca
gcgggtgeac
cggaccccty
ttcaactggt
cagtracaaca
aatggcaagg
accatctceca
cgggatgagc
agcgacatcy
cctecegtge
agccggtgge
cactacacgc

<210> 282
<211> 392
<212> PRT
<213>

<220>
<223>

<400> 282

agggcaccca
gagatctecg
acaacttgtt
ccttgtctga
acccagacge
ggctacggeg
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccyg
cgtacgcgtyg
aagccaaagyg
tgaccaagaa
ccgtyggagtg
tggactccga

agcaggggaa
agaagagcct

ser Pro Gly Gln Giy
1 5

Gly Asn Leu

val Thr
35

Ser

Lys

Glu
50
ser

Lys
Ley Glu
65

Glu

Asn Gln

Asi Leu

LYS
Glu
115
Leu

Pro Cys

ASn LYS
130
ITe phe
145

Leu

Ite

Glu Pro

Ala Pro Glu

Pro Lys Asp
195
val Asp
210

ASp

val

val
225
Gln

Gly

Tyr Asn

Gin Asp Trp

Ala Leu Pro

275
Glu

Pro Arg

Pro
20

Phe
Leu
Met
ASp
Thr
100
Asn
Gin
Asn
Lys
Ala
180
Thr
val
val
sSer
Leu
260
Ala

Pro

Asn
Phe
Leu
Ile
Pro
25

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
Ser
Glu
Thr
245
Asn

Pro

Glin

Thr
Met
Gln
Glu
Glin
70

Asp
Arg
Ser
Lys
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Tle

val

2479.100PCO9_SEQUENCE_LISTING.TXT

Artificial Sequence

GIn
Leu
Met
Asp
55

Phe
Ala
Leu
Lys
Gly
135
Glu
Asp
Ala
Ile
Glu
215
His
Arg
Lys
Glu
Tyr

gtctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgeat
ctgtcatcga
ctttaataag
caactacata
caaaactcac
ccretteccce
cgtggtggty
cgtggaggty
tgtggtcagce
cgeggtetec
gcagceccga
ccaggtcagce
ggagagcaat
cggcrectte
cgtctrctca
ctccctgtet

Ser
Arg
Lys
40

Phe
Tyr
L.ys
Arg
Ala
120
Ile
Ala
Lys
Pro
Ser
200
Asp
ASn
val
Ala
Lys

280
Thr

agcetgeaccc
agcagagtga
tccttgctygy
ttttacctgg
gtgaactccc
ttrctteect
ctccaagaga
gaagcctaca
acatgececac
ccaaaacccea
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgec
gggcagacgyg
ttcctctaca
tgcteegtga
ccgggttaa

Glu
Asp
25

Asp
Lys
Leu
Ala
Let
105
val
Tyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
Tyr
265
Thr

Leu

IL10 187A-Fc synthesized molecule

Asn
10

L.eu
Gn
Gly
Glu
His
90

Arg
Glu
Lys
Ile
His
170
val
Thr
Gu
LYS
Ser
250
Ala
Ile

Pro

Ser
Arg
Leu
Tyr
Gilu
75

val
Arg
Gln
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser

Pro

acttcccagy
agactttctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtgcccage
aggacaccct
acgaagaccc
agacaaagcc
tcectgeacca
tcccageccec
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggce

Cys Thr His
Phe
30

l.eu

Asp Ala
Asn
45

Gly

Asp

Leu Cys

val Met Pro

Ash Ser Leu

Cys His Arg
110
Asn

val Lys

125

Met Ser Glu

140
Met

Lys Ile

Cys Pro Pro

Leu Phe Pro
180
val Thr
205

Phe

Glu

Lys Asn

220
Lys

Pro Arg

Leu Thr val

Ala val ser
270
Ala Lys
285

Arg

Lys

Ser Asp

Page 150

caacctgect
tcaaatgaag
gggttacctg
gccccaaget
cctgaagacc
gagcaaggec
caaagccatg
gatacgaaac
acctgaagcec
catgatctcc
tgaggtcaag
gcgggaggag
ggactggcetg
catcgagaaa
gcccceatee
cttctatcca
caagaccacg
cgtggacaag
tetgcacaac

Phe
15
ser

Pro
Arg
Leu Leu
Gin Ala
Gin Ala
Gly Glu
Phe iLeu
Ala phe
Phe Asp
Asn
160
Pro

Arg

Cys
175
Pro Lys

Cys val

Trp Tyr
Glu
240
His

Giu

Leu
255
Asn Lys

Gly G'in

Glu Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1179



290
Thr Lys
305

ser

Asn

Asp Tle

Tyr Lys Thr

Tyr Ser Lys
355
Phe Ser Cys
370
Ser

Lys Leu

385

<210> 283
<211> 1197
<212> DNA

Gin
Ala
Thr
340
Leu
Ser

Ser

val
val
325
Pro
Thr
val

Leu

Ser
310
Glu
Pro
val
Met

Ser
390

295
Leu

Trp
val
Asp
His

375
Pro

<213> Aartificial seguence

<220>

Thr
Glu
Leu
LYS
360
Glu

Gly

Cys lLeu val
315
Ser Asn Gly
330
ASp Ser Asp
345
Ser Arg Trp

Ala Leu His

<223> monoILl0-Fc synthesized molecule

<400> 283

agcccaggcec
aacatgcttc
gatcagcetgg
ggttgccaag
gagaaccaag
ctcaggctga
ggcggtaaga
ggcatctaca
acaatgaaga
tygcecageac
gacaccctea
gaagacccty
acaaagceegce
ctgcaccagg
ccagceeecea
tacaccctgce
gtcaaaggcet
aacaactaca
aagctcaccyg
catgaggctc

<210> 284
<211> 398
<212> PRT
<213>

<220>
<223>

<400>
ser Pro
i
Gly

284
Gly

Asn Leu

Thr
35
Sar

val Lys
Glu
50
Ser

Lys

Leu Glu

65

Glu Asn G1n

Asn Leu Lys

GIn
Pro
20

Phe
Leu
Met
ASp

Thr
100

agggcaccca
gagatctccy
acaacttgtt
ccttgtctga
acccagacat
ggctacggeg
gcaaggeegt
aagccatgag
tacgaaacct
ctgaagccyge
tgatctcecg
aggtcaagtt
gggaggagea
acrggctgaa
tcgagaaaac
cceecateccey
tctatccaag
agaccacgec
tggacaagag
rgcacaacca

Gly
5
Asn
Phe
Leu
Iie
Pro

85
Leu

Thr
Met
Glin
Glu
Gin
70

Asp

Arg

Artificial Sequence

Gln
Leu
Met
Asp
55

Phe
Ile

Leu

gtctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgceat
ctgtcatcga
ggagcaggtg
tgagtttgac
cgagcccaaa
gggtgcaccg
gacccctgag
caactggtac
gtacaacagc
tggcaaggeg
catctccaaa
ggatgagctg
cgacatcgcc
tccegtgety
ccggtggeag
ctacacgcag

ser
Arg
Lys
40

Phe
Tyr
Lys

Arg

agctgcacce
agcagagtga
tcettgetgg
ttttacctgg
gtgaactcce
tttctteect
aagaatgcct
atcrtcatca
tctrtctgaca
tcagtettec
gtcacatgceyg
gtggacggcy
acgtaccgtg
tacgcgtgeg
gccaaaggge
accaagaacc
gtggagtggg
gactccgacg

caggggaacg
aagagcctct

monoItLl0-Fc synthesized molecule

Glu Asn
10
teu

Ser

Asp
25
Asp

Arg

Gln Leu

Lys Gly Tyr
Glu
75

val

Leu Glu

His
90
Arg

Ala

Leu
105

Arg

Lys Gly Phe

Gin Pro Glu

Ser Phe
350

Gln Gly

365

His Tyr

Gly
GlIn

Asn
380

acttceccagg
agactrtctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacgg
ttaataagct
actacataga
aaactcacac
tcttccecce
tggtggtgga
tggaggtgca
tggtcagegt
cggtcrccaa
agccccgaga
aggtcagect
agagcaatgg
gctecttett
tctictcatg
ccotgrctec

Cys Thr His
Phe
30

l.eu

Asp Ala
Asn
45

Gly

ASp

Leu
60
val

Cys

Met Pro

Asn Ser lLeu

Cys His Arg

110

Page 151

2479, 100PCO9_SEQUENCE_LISTING.TXT
300

Pro
320
Asn

Tyr

Asn
335
Phe Leu

Asn val

Thr Gln

caacctgect
tcaaatgaag
gggttacctg
gccecaaget
cctgaagace
tggtggatcc
ccaagagaaa
agcctacatg
atgceccaccy
aaaacccaag
cgtgagccac
taatgccaag
ccteaccgtc
caaagecctc
accacaggtg
gacctgectg
gcagecggag
cctctacage
ctccgtgatg
ggyttaa

Phe
15
Ser

Pro
Arg
Leu Leu
GIn Ala
Gin Ala
Gly Glu

Phe Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1197



2479.100PCO9_SEQUENCE_LISTING.TXT
Ser Lys Ala

Lys
140
Ile
Ser
Gly
Met
His
220
val
Tyr
Gly
Ife
val
300
Ser

Glu

125
Gly

Glu
ASp
Ala
Ile
205
Glu
His
Arg
Lys
Glu
285
Tyr

Leu

Ite
Ala
Lys
Pro
190
Ser
ASp
AsSn
val
Ala
270
LYysS
Thr
Thr

Glu

Pro Cys Glu Asn Gly Gly Gly ser Gly Gly Lys
115 120
GIn val Lys Asn Ala Phe Asn Lys Leu Gln Glu
130 135 .
Ala Met Ser Glu Phe Asp Ile Phe Ile Asn Tyr
145 150 155
Thr Met Lys Ile Arg Asn Leu Glu Pro Lys Ser
165 170
Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala
180 185
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
195 200
Pro Glu val Thr Cys val val val Asp val ser
210 215
val Lys Phe Asn Trp Tyr val Asp Gly val Glu
225 230 235
Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
245 250
val Leu Thr val Leu His GIn Asp Trp Leu Asn
260 265
Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro
275 - 280
Sser Lys Ala Lys Gly GIn Pro Arg Glu Pro GlIn
290 295
Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin val
305 310 315
val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
325 330
Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
340 345
Asp Gly Ser phe Phe Leu Tyr Ser Lys leu Thr
355 360
Trp GIn Gin Gly Asn val Phe Ser Cys Ser val
370 375
His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
385 390 395
<210> 285
<211> 1197
<212> DNA
<213> Artificial Sequence
<220>
<223> monoIl.l0 I87A-Fc synthesized molecule
<400> 285
agcccaggee agggcaccca gtctgagaac agetgcacec
aacatgcttc gagatctccg agatgcctte agcagagtga
gatcagctgg acaacttgtt gttaaaggag tccttgctgy
ggttgccaag ccttgtctyga gatgatccag ttttaccrgg
gagaaccaag acccagacgC caaggcgcat gtgaactcecc
ctcaggctga ggctacggcg ctgtcatcga trtcttcect
ggcggtaaga gcaaggecgt ggagcaggtg aagaatgect
ggcatctaca aagccatgag tgagtttgac atcttcatca
acaatgaaga tacgaaacct cgagcccaaa tcttctgaca
tgcccagecac ctgaagecge gggtgcaccg tcagrettec
gacaccctca tgatctcccg gacccctgag gtcacatgoyg
gaagaccctg aggicaagtt caactggtac gtggacggeg
acaaagccgc gggaggagca gtacaacage acgtaccgrg
ctgcaccagg actggctgaa tggcaaggcyg tacgegtgeg
ccagccceca tcgagaaaac catctccaaa gocaaagggce
tacaccctge ccccatcecg ggatgagctg accaagaace
gtcaaaggct tctatccaag cgacatcgcec gtggagtggg
aacaactaca agaccacgcc tcccgtygctyg gacteocgacyg
aagctcaccg tggacaagag ccggtggcag caggggaacg
catgaggCtic tgcacaacca ctacacgcag aagagocrer

Trp

Pro val Leu

350

val Asp Lys
365

Met His Glu

380

Ser

Pro Gly

acttcccagg
agacttrctt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacgyg
Ttaataagct
actacataga
aaactcacac
tctteeccecc
tggtggtgga
tggaggtgca
tggtcagegt
cggictccaa
agcecoccecgaga
aggtcagcect
agagcaatgg
gcrtocttett
TCtictcatg
ccetgtetec

Page 152

val Glu

Tyr Lys
Met
160
His

Tyr

Thr
175
ser val

Arg Thr

Pro Glu

Ala Lys
240
val ser
255
Tyr Ala

Thr Ile

l.eu Pro

Leu
320
Asn

Cys

Ser
335
Asp Ser

ser Arg

Ala Leu

caacctgect
tcaaatgaag
gggttaccty
gccccaaget
cctgaagace
tggtggatce
ccaagagaaa
agcctacatt
atgcccaccy
aaaacccaag
cgtgagccac
taatgccaag
ccteaccegtc
caaagccctce
accacaggtg
gacctgectg
gcagccggag
cctetacage
ctcegtgatg
gggttaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1197



<210>
<211>
. <212>
" <213>

<2205
<223>

<400>

286
398
PRT

2479.100PC0O9_SEQUENCE_LISTING.TXT

Artificial Sequence

monoIL10 IB7A-Fc synthesized molecule

286

Ser Pro Gly
1

Gly Asn Leu

val Lys Thr

35

Lys Glu Ser
50
Ley Ser Glu

65

Glu Asn Gln

Asn Leu LYys

Pro Cys Glu

115

Gln val Lys
130
Ala Met ser

145

Thr Met Lys

Thr Cys Pro

Phe Leu Phe

195

Pro Glu val
210
val Lys Phe

225

Thr Lys Pro

val Leu Thr

Cys Ala val

275

Ser Lys Ala
290
Pro ser Arg

305

val Lys Gly

Gly GIn Pro

Asp Gly Ser

355

Trp Gin Gln
370
His Asn His

385

<210>
<211>
<212>
<213>

<220>
<223>

287
1239
DNA

Gin
Pro
20

Phe
l.eu
Met
Asp
Thr
100
Asn
Asn
Glu
Ile
Pro
180
Piro
Thr
Asn
Arg
val
260
ser
Lys
ASD
Phe
Glu
340
Phe
Gly

Tyr

Gly
5

Asn
Phe
Leu
Ile
Pro
85

Leu
Gly
Ala
Phe
Arg
165
Cys
Pro
Ccys
Trp
Glu
245
Leu
Asn
Gly
Glu
TYyr
325
ASn
Phe
ASh

Thr

Thr
Met
Glin
Glu
GIn
70

ASD
Arg
Gly
Phe
Asp
150
Asn
Pro
Lys
val
Tyr
230
Glu
His
LyS
Gln
Lau
310
Pro
Ash
Leu
val

Glin
390

Gln
Leu
Met
Asp
55

Phe
Ala
Leu
Gly
Asn
135
Ite
Leu
Ala
Pro
val
215
val
Glin
Gln
Ala
Pro
295
Thr
Ser
Tyr
Tyr
Phe

375
LysS

Artificial Sequence

Ser
Arg
Lys
40

Phe
Tyr
Lys
Arg
Ser
i20
Lys
Phe
Glu
Pro
Lys
200
val
Asp
TYr
ASD
Leu
280
APrg
Lys
Asp
t.ys
Ser
360
Sar

Ser

Glu Asn Ser

Asp
25

Asp
Lys
Leuy
Ala
Leu
105
Gly
Leu
Ile
Pro
Glu
185
ASD
Asp
Gly
Asn
Trp
265
Pro
Glu
Asn
Ile
Thr
345
Lys
Cys

Leu

Fc-IL10 synthesized molecule

Leu
GIn
Gly
Glu
His
a0

Arg
Gly
GIn
ASn
Lys
170
Ala
Thr
val
val
Ser
250
Leu
Ala
Pro
GlIn
Ala
330
Thr
Leu

Ser

ser

Arg
Leu
Tyr
Glu
75

val
Arg
Lys
Glu
Tyr
155
Ser
Ala
Leu
Ser
Glu
235
Thr
AsSn
Pro
Gin
val
315
val
Pro
Thr
val

Leu
395

Cys
AsSp
Asp
l.eu
60

val
Asn
Ccys
Ser
Lys
140
Ile
Ser
Gly
Met
His
220
va'l
Tyr
Gly
Ile
val
300
sSer
Glu
Pro
val
Met

380
Ser

Page 153

Thr
Ala
Asn
Gly
Met
Ser
His
LYS
125
Gly
Glu
AsSp
Ala
Ile
205
Glu
His
Arg
LysS
Glu
285
Tyr
Leu
TTrp
val
Asp
365
His

Pro

His
Phe
30

Leu
Cys
Pro
Leu
Arg
110
Ala
Ile
Ala
Lys
Pro
190
Ser
Asp
Asn
val
Ala
270
Lys
Thr
Thr
Glu
Leu
350
Lys
Giu

Gly

Phe
15

Ser
Leu
GIn
Gin
Gly
95

Phe
val
Tyr
TYr
Thr
175
Ser
Arg
Pro
Ala
val
255
Tyr
Thr
Leu
Cys
ser
335
Asp
Ser

Ala

Pro
Arg
Leu
Ala
Ala
Glu
Leu
Glu
Lys
Ile
160
His
val
Thr
G'lu
Lys
240
ser
Ala
Iie
Pro
Leu
320
Asn
Ser
Arg

Leu



<400> 287

gagcccaaat
ggtgcaccgt
acccetgagg.
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgccg
cccgtgetygg
aggtggcage
tacacgcaga
acaagaactc
gagaacagct
gccttcagea
aaggagtcct
atccagtttt
gcgcatgtga
catcgattic
aataagctcc
tacatagaag

<210> 288
<211> 412
<212> PRT

cttctgacaa
cagtctteet
tcacatgegt
tggacggcgt
cgtaccgrgt
acgecgtgcge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
agaaagcacy
gcacccactt
gagtgaagac
tgctggagga
acctggagga
actccetggg
ttccctgtga
aagagaaagg
cctacatgac

2479.100PCO9_SEQUENCE_LTSTING.TXT

<213> Artificial sequence

<220>

aactcacaca
cttccceccca
ggtggtggac
ggaggtgcat
ggtcagcgtce
ggtctccaac
gccccgagaa
ggtcagcctyg
gagcaatggg
ctcettettc
cttctecatge
cctgtctecy
tcattctecey
cccaggeaac
tttctttcaa
ctttraagggt
ggtgatgccc
ggagaacctg
aaacaagagc
catctacaaa
aatgaagata

Tgcccaccgt
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtcc
aaagccctcec
ccacagotgt
acctgectgy
cagccggaga
ctctacageca
tccgtgatge
ggtcagaggc
aattctagcec
ctgcctaaca
atgaaggatc
tacctgggtt
caagctgaga
aagaccctca
aaggccgtgg
gccatgagtyg
cgaaactaa

<223> Fc-IL10 synthesized molecule

<400> 288

Giu Pro Lys
1

pro Glu Ala

Lys Asp Thr
35
val Asp val
50
Asp Gly val
65
Tyr Asn Ser

Asp Trp Leu

teu Pro Ala
115
Arg Glu Pro
- 130
Lys Asn Gln
145
Asp Ile Ala

Lys Thr Thr

Ser Lys Leu
195
Ser Cys Ser
210
Ser Leu Ser
225
Thr Arg Thr

Gly Thr GlIn

AsSn MeT Leu

ser
Ala
20

Leu
Ser
Glu
Thr
ASn
100
Pro
Gln
val
val
Pro
130
Thr
val
Leu
Gln
Ser

260
Arg

Ser
5

Gly
Met
His
val
Tyr
85

Gly
Ile
val
Ser
Glu
165
Pro
val
Met
Ser
LYyS
245
Gliu

ASp

Asp
Ala
Ile
Glu
His
70

Arg
Lys
Glu
Tyr
Leu
150
Trp
val
Asp
His
Pra
230
Ala
Asn

Leu

Lys
Pro
Ser
ASp
55

Asnh
va'l
Ala
Lys
Thr
135
Thr
Glu
Leu
Lys
Glu
215
Gly
Arg
Ser

Arg

Thr
Ser
Arg
40

Pro
Ala
val
Tyr
Thr
120
Leu
Cys
Ser
AsSp
Ser
200
Ala
Gln
His
Cys
Asp

His
val
25

Thr
Glu
Lys
ser
Ala
105
ITe
Pro
Leu
Asn
Ser
185
Arg
Leu
Arg
Ser
Thr

265
Ala

Thr
10

Phe
Pro
val
Thr
val
90

Cys
Ser
Pro
val
Gly
170
Asp
Trp
His
His
Pro
250
His

Phe

Cys
Leu
Glu
Lys
Lys
75

LEu
Ala
Lys
ser
LYS
155
Gin
Gly
GIn
Asn
Asn
235
Ash
Phe

Ser

gcccageacce
acaccctcat
aagaccctga
caaagcegcy
tgcaccagga
cagcccecat
acaccctgec
tcaaaggcett
acaactacaa
agctcaccgt
atgaggcrct
acaacaattc
caggccaggg
tgcttegaga
agctggacaa
gccaagectt
accaagaccc
ggctgagget
agcaggtgaa
agtrtgacat

Pro
Phe
val
Phe
60

Pro
Thr
val
Ala
Arg
140
Gly
Pro
ser
Gin
His
220
Asn
Ser
Pro

Arg

Page 154

Pro
Pro
Thr
45

Asn
Arg
val
ser
Lys
125
Asp
Phe
Glu
Phe
Gly
205
Tyr
ser
Ser
Gly

val

Cys
Pro
30

Cys
Trp
Glu
Leu
Asnh
110
Gly
Glu
Tyr
Asn
Phe
190
Asn
Thr
Ser
Pro
Asn

270
Lys

Pro
15

Lys
val
Tyr
Glu
His
95

LyS
Gin
Leu
Pro
ASn
175
Leuy
val
Gln
Leu
Gly
255
Leu

Thr

tgaagccegeg
gatcteccgg
ggtcaagttc
ggaggageag
ctggctgaat
cgagaaaacc
cccatceeyy
ctatccaagce
gaccacgect
ggacaagagc
gcacaaccac
ttccctgaat
cacccagrct
tctccgagat
cttgtigtta
gtctgagatg
agacatcaag
acgagcgcetgt
gaatgccttt
cttcatcaac

Ala
Pro
va’l
val
Gln
30

Gin
Ala
Pro
Thr
Ser
160
Tyr
TYPr
Phe
Lys
Ash
240
Gln
Pro

Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1239



275
Gln Met
290

Glu

Phe

Leu
305
Ile

Asp

GIn Phe

Pro Asp Ile
Ley
355

Lys

Leu Arg

ser
370
Lys

LYys

Glu
385
Tyr

Gly

Ile Glu

<210>
<211>
<212>
<213>

<220>
<223>

<400> 289
gagcccaaat
ggtgcacecgt
acccctgagg
aactggracg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgeceg
ccegtrgetgy
aggtggcagce
tacacgcaga
attcccttga
aacagctgea
ttcagcagag
gagtccttge
cagttttacc
catgtgaact
cgatttctic
aagctccaag
atagaagcect

<210> 290
<211> 411
<212> PRT
<213>

<220>
<223>

<400> 290
Glu Pro Lys
1

289
1236
DNA

Pro Glu Ala

Lys Asp Thr
35

val Asp val

50
Asp Gly val

Lys Asp

Phe Lys

G1In
Gly

2479.100PCO9_SEQUENCE_L TSTING.TXT
285

280
Leu Asp
295

Tyr Leu

310

Leu
325
Ala

TYr

LyS
340
Arg Leu

Ala val

Ile Tyr

Glu
His
Arg
Glu

Lys

Glu val

val Asn

Arg Cys
360
Gin val
375

Ala Met

390

Ala Tyr

405

cttctgacaa
cagtcttcct
tcacatgegt
tggacggegt
cgtaccgtgt
acgcgtgege
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctctc
ccgaaagtta
ccecacttecc
tgaagacttt
tggaggactt
tggaggaggt
ccctggggga
cctgtgaaaa
agaaaggcat
acatgacaat

Ser Ser Asp Lys
5

Ala 61y Ala Pro

20

Leu Met Ile Ser

Ser His Glu Asp

GTu val His Asn

Met

Thr Met

Artificial Sequence

aactcacaca
cttceececa
ggtggtggac
ggaggtgcat
ggtcagcgtc
ggtctccaac
gccccgagaa
ggtcagccty
gagcaatggg
ctccttecttc
ctteteatge
cctgtetecy
cagcccgaat
aggcaacctg
ctttcaaatg
taagggttac
gatgccccaa
gaacctgaag
caagagcaag
ctacaaagec
gaagatacga

Artificial Sequence

Thr
ser

Arg
40
Pro
55

Ala

Asn Leu

Gly

Leuy

Glin
315
Gln

Cys
Met Pro
330
ser Leu
345
His

Gly

Arg Phe

Lys Asn Ala
Phe
395

Arg

Sar Glu

Ile
410

Lys

FC-IL10 IB7A synthesized molecule

tgceccaccgt
aaacccaagg
gtgagccacy
aatgccaaga
ctcaccgteg
aaagecctce
ccacaggtgt
acctgectrgy
cagccggaga
ctctacagca
tccgtgatge
ggtaactcat
tctagececag
cctaacatgce
aaggatcagc
ctgggttgec
gctgagaacc
accctcaggc
geegtggage
atgagtgagt
aactaa

FC-IL10 1I87A synthesized molecule

Thr
10
Phe

His Cys
val
25
Thr

Leu

Pro Glu

Glu val Lys

Lys Thr Lys

Leu Glu
300

Ala

Lys

Leu Ser

Ala Glu Asn

Glu teu
350

Cys

Ash
Leu Pro
365
Phe Asn
380

Asp

Lys

Ile Phe

Asn

gcccagecacc
acacccteat
aagaccctga
caaagcegey
tgcaccagga
cagccceccat
acaccctgcc
tcaaaggctt
acaactacaa
agctcaccgt
atgaggctct
tattcaacca
gccagggceac
ttcgagatcet
tggacaactt
dagccttgte
aagacccaga
tgaggctacyg
aggtgaagaa
ttgacatctt

Pro Pro Cys

Phe Pro Pro

val Thr Cys
45

Phe
60
Pro

Asn Trp
Arg Glu

Page 155

Ser Leu

Glu Met
320
Gln Asp
335
Lys Thr

Glu Asn

Leu Gin

Ile Asn
400

tgaagccgey
gatctecogg
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
cccarccegy
ctatccaagc
gaccacgect
ggacaagagc
gcacaaccac
agaagttcaa
ccagrctgag
ccgagatgec
gttgttaaag
tgagatgatc
cgccaaggey
gcgctgtcat
tgcctttaat
catcaactac

Pro Ala
15

Lys Pro
val val
Tyr val

Glu GIn

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1236



65

TYr Asn Ser

Asp Trp Leu

Leu Pro Ala

115

Arg Glu Pro
130
Lys Asn Gln

145

Asp Ile Ala

Lys Thr Thr

Ser Lys Leu

195

Ser Cys Ser
210
Ser teu Ser

225

Ile Pro iLeu

Thr GIn Ser

Met Leu Arg

275

GIn Met Lys
290
Glu Asp Phe

305

GIn Phe Tyr

Asp Ala Lys

Arg Leu Arg

ser Ly

355
s Ala

370
Lys Gly Ile

385

ITe Glu Ala

<210>
<21i>
<212>
<Z213>

<220>
<223>

<400>

291
1254
DNA

Thr
ASnh
100
Pro
Gin
val
val
Pro
180
Thr
val
l.eu
Thr
Glu
260
AsSp
Asp
Lys
Leu
Ala
340
Leu
val
TYr

Tyr

Tyr
Gly
Ile
val
sSar
Glu
165
Pro
val
Met
ser
Giu
245
AsSn
Leu
Gin
Gly
Glu
325
His
Arg
Glu
Lys

Met
405

70
Arg

Lys
Glu
Tyr
Leu
150
Trp
val
Asp
His
Pro
230
Ser
Ser
Arg
Ley
TYr
310
Glu
val
Arg
GlIn
Ala

390
Thr

2479.100PCO9_SEQUENCE_LISTING, TXT
75

val
Ala
Lys
Thr
135
Thr
Glu
Leu
Lys
Glu
215
Gly
Tyr
Cys
ASp
Asp
295
Let
val
Asn
Cys
val
375
Met

Met

Artificial 3Sequence

val
Tyr
Thr
120
Leu
Cys
Ser
Asp
Ser
200
Ala
Asn
sSar
Thr
Ala
280
Asn
Gly
Met
Ser
His
360
LysS
Ser

Lys

Ser val
30

Ala Cys

105

Ile ser

Pro Pro
Leu val

Asn Gly
170

Ser Asp

185

Arg Trp

Ley His
Ser Leu
Pro Asn
250
His Phe
265
Phe Ser
Leu Leu
Cys GlIn
Pro Gln
330
teu Gly
345
Arg Phe
Asn Ala
Glu Phe

Ile Arg
410

FCc-monoIL10 synthesized molecule

291

gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgecyg
ccecgtgetgg
aggtggcage
tacacgcaga
attcccttga
aacagctgca

cttctgacaa
cagtcttect
tcacatgcgt
tggacggegt
cgtaccgtgt
acgegtgcege
ccaaagggea
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcectcte
ccgaaagtta
cccactteec

aactcacaca
cttcceccca
ggtggtggac
ggaggtgcat
ggtcagcgtce
ggtctccaac
gcececgagaa
ggtcagcctg
gagcaatggg
ctccttette
cttctcatge
cctgtetecg
cagcccgaat
aggcaacctg

tgcccaccgt
aaacccaagy
gtgagccacy
aatgccaaga
ctcaccgtce
aaagccctcec
ccacaggtgt
acctgeetgg
cagccggaga
ctcracagea
tcegtgatgce
ggtaactcat
tctageccag
cctaacatgc

Leu Thr val
Ala val ser

Lys Ala Lys
125
Ser Arg Asp
140
Lys Gly Phe
155
Gln Pro Glu

Gly Ser Phe

Gln Gln Gly
. 205
Asn His Tyr
220
Phe Asn Gln
235
Ser Ser Pro

Pro Gly Asn

Arg val Lys
285
Leu Lys Glu
300
Ala Leu Ser
315
Ala Glu Asn

Glu Asn Leu

Leu Pro Cys

365

Phe Asn Lys
380

Asp Ile Phe

395

Asn

Page 156

Ley
Asn
110
Gly
Glu
Tyr
Asn
Phe
130
Asn
Thr
Glu
Gly
Leu
270
Thr
Ser
Glu
Gln
Lys
350
Glu
Leu

Ile

gcccageace
acaccctcat
aagaccctga
caaagecgeg
tgcaccagga
cagcccecat
acaccctgec
tcaaaggctt
acaactacaa
agctcacegt
atgaggcerct
tattcaacca
gccagggeac
Ttcgagatct

His
95

Lys
Gin
Leu
Pro
AsSn
175
Leu
val
Gin
val
Gin
255
Pro
Phe
Leu
Met
Asp
335
Thr
Asn
Gin

AsSn

tgaagcecgyey
gatctcccgg
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
ccecatcecgy
ctatccaagce
gaccacgcct
ggacaagagc
gcacaaccac
agaagttcaa
ccagtctgag
ccgagatgec

Gin
Ala
Pro
Thr
ser
160
Tyr
Tyr
phe
Lys
Gln
240
Gly
Asn
Phe
Leu
Ile
320
Pro
Leu
Lys
Glu
Tyr
400

60

120
180
240
300
360
420
480
540
600
660
720
780
840



ttcagcagag
gagtccttge
cagttttacc
catgtgaact
cgattictte
gtgaagaatg
gacatctrca

<210> 292
<Z211> 417
<212> PRT
<213>

<220>
<223>

<400> 292
GlU Pro Lys
1

Pro Glu Ala
Thr

35
Vval

Lys Asp

val Asp
50
Asp Gly val
65
Tyr

Asn Ser

Asp Trp Leu
Ala
115

Pro

Leu Pro

Glu
130
Ash

Arg
Lys Gln
145
Asp

Ile Ala

Lys Thr Thr

Ser Leu
195

Ser

Lys
Ser Cys
210

Ser Leu Ser

225

Ile Pro lLeu

Thr Gin ser

Met Leu Arg

275

Gln Met Lys
290

Glu Asp

305

Gin

Phe

Phe Tyr

Asp Ile Lys

Arg Leu Arg

355

Gly Gly Ser
370

Phe Asn

385

ASp

LysS

Ile phe

tgaagacttt
tggaggactt
tggaggaggt
ccctggggga
cctgtgaaaa
cctttaataa
tcaactacat

ser ser

Ala
20
Ley

Gly
Met

Ser His

GHu val

Thr Tyr
85

Asn Gly
160
pro Ile

Gin val

val Ser

ASp Lys
Ala
Ile
Glu
His
70
Arg
Lys
Glu
Tyr

Leu

2479.100PCO9_SEQUENCE_EISTING.TXT

ctttcaaatg
taagggttac
gatgccccaa
gaacctgaag
cggtggtgga
gctccaagag
agaagcctac

Artificial Sequence

Thr

Pro Ser

Ser Arg
40
Asp Pro
55
Asn Ala

val val

Ala Tyr
Thr
120
Leu

Lys

Thr
135

Thr Cys

150

Glu
165
Pro

val

Pro
180
Thr val

val Met

Leu Ser

Trp
val
ASD
His

Pro

Glu ser

Leu Asp
Ser
200
Ala

Lys

Glu
215

Gly Asn

230

Glu
245
Asn

Thr

Glu
260
Asp Leu

Asp Gln

Lys Gly

Ser
Ser
Arg
Leu

Ty

Tyr Ser

Cys Thr
Ala
280
Asn

Asp

Asp
295
Leu

r Gly

310

Glu
325
His

Leu

Ala
340
Leu Arg

Gly Gly

Leu Gln

Glu
val
Arg
Lys
Glu

val Met

Asn Ser

His
360
Lys

Cys

Ser
375

Lys Gly

390

Ile Asn

Tyr

Ile Glu

aaggatcagc
ctgggttgcc
gctgagaacc
accctcagge
tccggeagta
aaaggeatct
atgacaatga

Fc-monoIll0 synthesized molecule

Thr
10
Phe

His

val
25
Thr Pro

Glu val

Lys Thr
val
90
Cys

ser

Ala
105
Ite Ser

Pro Pro

Leu val

Asn Gly
170
ser Asp
185
Arg Trp

Leu His

Ser Leu

Pro Asn
250
His Phe
265
phe Ser

Leu Leu

Cys GIn
Gln
330
Gly

Pro

Leu Glu

345

Arg Phe Leu

Ala vatl Glu

Ite Tyr Lys

395
Met

Ala Tyr

tggacaactt
aagccttgtce
aagacccaga
tgaggctacy
agagcaagge
acaaagccat
agatacgaaa

Pro Pro Cys

rhe Pro
30

Cys

Pro

Thr
45
AsSn

val

Phe
60
Pro

Trp

Arg Glu

Thr val Leu

val ser Asn

110

Ala Lys Gly
125

Arg Asp Glu

140

Gly

Phe Tyr

Pro Glu Asn
Phe
190

Asn

Ser phe

Gln Gly

205
Tyr

His Thr

220

Asn GIn Glu

Ser Pro Gly

Gly Asn Leu

270

val Thr

Lys
285
Glu

Lys ser

300

Leu Ser Glu

Glu Asn GIn

Asn Leu Lys

350

Pro Cys Glu
365

Gln val
380

Ala

LYys

Met Ser

Thr Met Lys

Page 157

gttgttaaag
tgagatgatc
catcaaggceg
gcgergtcat
cgtggagcag
gagtgagttt
ctaa

Pro Ala
15
Lys Pro

val val

Tyr val
GIn
80
Gln

Glu

His
95
Lys Ala

Gin Pro

Leu Thr

Ser
160
Tyr

Pro

Asn
175
Leu Tyr

val Phe

Gin Lys
Gln
240
Gly

val

Gin
255
Pro Asn

pPhe Phe

Leu Leu

Ile
320
Pro

Metl
ASp
335

Thr Leu

Asn Gly

Asn Ala

rhe
400
Arg

Glu
Ite

200

860

1620
1080
1140
1200
1254



Asn

<210>
<21i>
<212>
<213>

<220>
<223>

<400> 293
gagcccaaat
ggtgcaccgt
acccetgagg
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgecg
cccgtygetygy
aggtggcagc
tacacgcaga
artcccttga
aacagctgca
ttcagcagag
gagtccttgc
cagttttacc
catgtgaact
cgattrtctte
gtgaagaatg
gacatcttca

<210> 294
<211> 417
<212> PRT
<213>

<220>
<223>

<400> 294
Glu Pro Lys
1
Pro

293
1254
DNA

Glu Ala
Thr
35

val

Lys Asp

val Asp
50
Asp Gly val
65
Tyr

Asn Ser

Asp Trp Leu
Ala
115

Pro

l.eu Pro

Glu
130
Asnh

Arg

Lys Gin

145

Asp Ile Ala

Lys Thr Thr

405

cttctgacaa
cagtcttect
tcacatgegt
tggacggcgt
cgtaccgtgt
acgcgtgegce
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
ccgaaagtta
cccacttecce
tgaagacttt
tggaggactt
tggaggaggt
ccectggggga
cctgtgaaaa
cctttaataa
tcaactacat

Ser Ser
5
Ala Gly
20
Leu Met

ser His

Glu val

Thr Tyr
85

Asn Gly
100
Pro Ile

Gln val

val ser

Asp Lys
Ala
Ile
Glu
His
70
Arg
Lys
Glu
Tyr

Leu

2479 .100PCO9_SEQUENCE_L TSTING. TXT
410

Artificial Sequence

aactcacaca
cttcceceeca
ggtggtggac
ggaggtgeat
ggtcagegtc
ggtctccaac
gcceccgagaa
ggtcagcecty
gagcaatggy
ctccttettce
cttctcatgc
cctgtctecg
cagcccgaat
aggcaacctyg
ctttcaaatg
taagggttac
gatgccccaa
gaacctgaag
cggtggtgga
gctccaagag
agaagcctac

Artificial seguence

Thr

Pro Ser

ser Arg
40
Asp Pro
55
Asn Ala

val val

Ala Tyr
Thr
120
Leu

Lys

Thr
135

Thr Cys

150

Glu
165
Pro

val

Pro

Trp

val

Glu ser

Leu Asp

Asn

Fc-monoILl0 IB7A synthesized molecule

tgeccaccgt
aaacccaagg
gtgagccacy
aatgccaaga
ctecaccgtcec
aaagccctec
ccacaggtgt
acctgeetgg
cagccggaga
ctctracagca
tccgtgatge
ggtaactcat
tctageecag
cctaacatge
aaggatcagc
ctgggttygcec
gctgagaacc
accctcagge
tccggeggta
aaaggcatct
atgacaatga

Fc-monoIL10 IB7A synthesized molecule

Thr
10
Phe

His Cys
val
25

Thr

Leu

Pro Glu

Glu val Lys

Lys Thr Lys
75
val teu
90

Cys

Ser

Ala Ala

105

Ile Ser Lys

Pro Pro Ser

teu val Lys

135
Gly Gin
170
ASp

Ser Gly

gcccagceacc
acaccctcat
aagaccctga
caaagccgcyg
tgcaccagga
cagcccceat
acaccctgcec
tcaaaggctt
acaactacaa
agctcaccgt
atgaggctct
tattcaacca
gccagggcac
ttcgagatct
tggacaactt
aagcctigtc
aagacccaga
tgaggctacyg
agagcaaggc
acaaagccat
agatacgaaa

Pro Pro Cys

Phe Pro Pro
30
Thr Cys
45

Asn

val

Phe
60
Pro

Trp

Arg Glu

Thr val Leu

val Ser Asn

110

Ala Lys Gly

125

Arg Asp Glu

140

Gly phe Tyr

Pro Glu Asn

Ser Phe Phe

Page 158

415

tgaagccgeg
gatctcecgg
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
ccecatecegy
ctatccaagce
gaccacgcct
ggacaagage
gcacaaccac
agaagttcaa
ccagtctgag
ccgagatgec
gttgttaaag
tgagatgatc
cgccaaggeg
gcgetgteat
cgtygagceag
gagtgagttt
ctaa

Piro Ala
15
Lys Pro

val val

Tyr val

Giu Gln

His GIn
95
tys Ala

Gin Pro

Leu Thr

Pro Ser
160
Asn Tyr
175

Leu Tyr

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1254



2479, 100PCO9_SEQUENCE_LISTING,TXT

180 185 190
Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin GIn Gly Asn
. 195 200 205
Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
210 215 220
Ser Leu Ser Leu Ser Pro Gly Asn Ser Leu Phe asn Gln Glu
225 230 235
Ile Pro Leu Thr Glu Ser Tyr Ser Pro 958 Ser Ser Pro Gly
245 5 '
Thr GIn Ser Glu Asn Ser Cys Thr His Phe Pro Gly Asn Leu
260 265 270
Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg val Lys Thr
275 280 285
GIn Met Lys Asp GIn Leu ASp Ash Leu Leu Leu Lys Glu Ser
290 295 300
Glu Asp Phe Lys Gly Tyr Leu Gly Cys GIln Ala teu Ser Glu
305 310 315
GIn Phe Tyr Leu Glu Glu val Met Pro g;n Ala Glu Asn Gin
325 ¢
Asp Ala Lys Ala His val Asn Ser Leu Gly Glu Asn teu Lys
340 345 350
Arg Leu Arg Leu Arg Arg Cys His Arg Phe Leu Pro Cys Glu
355 360 365
Gly Gly Ser Gly Gly Lys Ser Lys Ala val Glu GIn val Lys
370 375 380
Phe Asn Lys Leu GIn Glu Lys Gly Ile Tyr Lys Ala Met Ser
385 390 395
Asp Ile Phe Ile Asn Tyr Ile Glu Ala Tyr Met Thr Met Lys
405 410
Asn
<210> 295
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> mouse IL10-mouse null Fc synthesized molecule
<400> 295
agcaggggce agtacagccg ggaagacaat aactgcaccc acttcccagt
cacatgctoc tagagctgcy gactgectic agccaggtga agactttctt
gaccagctgg acaacatact gctaaccgac tccttaatge aggactitaa
ggttgccaag ccrtatcgga aatgatccag ttttacctgg tagaagtgat
gagaagcatg gcccagaaat caaggagcat ttgaattccce tgggtgagaa
ctcaggatgc ggctgaggeg ctgtcatcga ttictcccct gtgaaaataa
gtggagcagg tgaagagtga ttttaataag ctccaagacc aaggtgtcta
aatgaatttg acatcttcat caactgcata gaagcataca tgatgatcaa
ctcgagccca gagtgeccat aacacagaac ccctgtcctce cactcaaaga
tgcgcagcte cagacgcage gggtgcgeca tccgtetteca totrcectee
gatgtactca tgatctccct gagccccaty gtcacatgtg tggtggtgoa
gatgacccag acgtccagat cagctggttt gtgaacaacg tggaagtaca
acacaaaccc atagagagga ttacaacagt actctccggg tggtcagtgce
cagcaccagg actggatgag tygcaaggcg ttcgcatgeg cggtcaacaa
ccatccccca tcgagaaaac catctcaaaa cccagaggge cagtaagage
tatgtctige ctccaccage agaagagatg actaagaaag agttcagtct
atcgeagget tettacctge cgaaattget gtggactgga ccagcaatgg
caaaactaca agaacaccgc aacagtcctg gactctgatg gttcttactt
aagctcagag tacaaaagag cacttgggaa agaggaagic ttttcgectg
cacgagggtc tgcacaatca ccttacgact aagaccatct cecggtctcet
<210> 296
<211> 399
<212> PRT
<213> Artificial Sequence

Page 159

val pPhe

Gln Lys
Gln
240
Gly

val

GIn
255
Pro Asn

Phe phe

Leu Leu

Ile
320
Pro

Met

ASD
335
Thr Leu

Asn Gly

aAsn Ala

Phe
400
Arg

Glu

Ile
415

cggecagage
tcaaacaaag
gggttacttg
gcceccaggea
gctgaagacc
gagcaaggca
caaggccatg
aatgaaaagc
gtgtcceccca
aaagatcaag
tgtgagegag
cacagctcag
ccteeecatc
cagagccctc
tccacaggta
gacctgcatg
gcgtacagag
catgtacagc
ctcagtggtce
gggtaaataa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



2479.100PCO09_SEQUENCE_LISTING.TXT

<220
<223> mouse IL10-mouse null Fc synthesized molecule

<400> 296
Sgr Arg Gly Gln Tyr Ser Arg Glu Asp an Asn Cys Thr His Phe Pro
5 15
val Gly Gln ggr His Met Leu Leu ggu l.eu Arg Thr Ala gge ser Gln
val Lys ghr Phe Phe Gin Thr L%s Asp Gln Leu Asp ggn Ile Leu Leu
5 4
Thr Asp Ser Leu Met Gln Agp Phe Lys Gly Tyr Leu Gly Cys GIn Ala
50 5 60
Leu Ser Glu Met Ile Gln Phe Tyr Leu val Glu val Met Pro Gln Ala
65 70 75 80
Glu Lys His Gly ggo Glu Ile Lys Glu ggs Lelt Asn Ser Leu g]y Glu
5
Lys Leu Lys Thr Leu Arg Met Arg Leu Arg Arg Cys His Arg Phe teu
100 105 110
Pro Cys Glu Asn Lys Ser Lys Ala val Glu GIn val Lys Ser Asp Phe
115 120 125
Asn Lys Leu Gln Asp GIn Gly val Tyr Lys Ala Met Asn Glu Phe Asp
130 135 140
Ite Phe Ile Asn Cys Ile Glu Ala Tyr Met Met Ile Lys Met Lys Ser
145 150 155 160
Leu Glu Pro Arg val Pro ITe Thr Gln Asn Pro Cys Pro Pro Leu Lys
165 170 175
Glu Cys Pro Pro Cys Ala Ala pro Asp Ala Ala Gly Ala Pro Ser val
180 185 190
Phe Ile Phe Pro Pro Lys ITe Lys Asp val Leu Met Ile Ser Leu Ser
195 200 205
Pro Met val Thr Cys val val val Asp val Ser Glu Asp Asp Pro Asp
210 - 215 220
val Gln Ile Ser Trp pPhe val Asn Asn val Glu val His Thr Ala Gln
2253 230 235 240
Thr G1n Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg val val Ser
245 250 255
Ala Leu Pro Ile Gln His GIn Asp Trp Met Ser Gly Lys Ala Phe Ala
260 265 270
Cys Ala val Asn Asn Arg Ala Leu Pro Ser Pro Ile Glu Lys Thr tle
275 280 285
Ser Lys Pro Arg Gly Pro val Arg Ala Pro GIn val Tyr val Leu Pro
290 295 300
Pro Pro Ala Glu Glu Met Thr Lys Lys Glu Phe Ser Leu Thr Cys Met
305 310 315 320
Ile Ala Gly Phe Leu Pro Ala Glu Ile Ala val Asp Trp Thr Ser Asn
325 330 335
Gly Arg Thr GTu GIn Asn Tyr Lys Asn Thr Ala Thr val Leu Asp Ser
340 345 350
Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val GlIn Lys Ser Thr
355 360 365
Trp Glu Arg Gly Ser Leu Phe Ala Cys Ser val val His Glu Gly Leu
370 375 380
His Asn His teu Thr Thr Lys Thr Ile Ser Arg Ser Leu Gly Lys
385 390 395

<210> 297
<211> 1085
<212> DNA
<213> Artificial Sequence

<220>
<223> mouse CTLA4-mouse null2 Fc synthesized moiecule

<400> 297

gccatacagg tgacccaacc ttcagtggtg ttggetagcea gocatggtgt cgocagettt 60
ccatgtgaat attcaccatc acacaacact gatgaggtcc gggtgactgt gcigeggcag 120
' Page 160



acaaatgacc
ttcctagatt
Caaggactga
ccgecatact
tgcecggatt
aaagagtgtc
cctecaaaga
gtggatrgtga
gtacacacag
agtgcecctcce
aacaacagag
agagctecac
agtctgacct
aatgggcgta
tacttcatgt
gcectgetcag
tctctgggia

<210>
<211>
<212>
<213>

<220>

<223>

298
364
PRT
Artificial Sequence

<400> 298
Ala Ile GIn

1
val

val
Cys
Pro
65

Gin
L.ey
Ile
Arg
Pro
145
Pro
Thr
Ser
His
Ile
225
Asn
Arg
Glu
Phe
Glu

305
Tyr

Ala
Arg
Ala
50

Phe
Gly
Met:
Tyr
val
130
Cys
Pro
Cys
Trp
Arg
210
Gln
Asn
Gly
Glu
Leu
290
Gin

Phe

Ser
val
35

Thr
Cys
Leu
Tyt
val
115
Pro
Ala
Lys
val
Phe
195
Glu
His
Arg
Pro
Met
275
Pro
Asn

Met

val
Phe
20

Thr
Thr
Ser
Arg
Pro

100
Ile

aaatgactga
accccttcty
gagctgttga
ttgtgggcat
ctgacctcga
ccceatgege
tcaaggatgt
gcgaggatga
ctcagacaca
ccatccagea
ccerecceatc
aggtatatgt
gcatgatcge
cagagcaaaa
acagcaagct
tggtccacga
aataa

Thr
5

Pro
val
Phe
Gly
Ala
85

Pro
Asp
Tnr
Pro
Lys
165
val
Asn
Tyr
ASp
L.eu
245
Arg
Lys
Glu
Lys

Ser

Gln
Cys
Leu
Thr
Thr
70

vai

Pro

Asn
310
Lys

2479.100PCO9_SEQUENCE_LISTING.TXT
cagagaagaa
gcagagtgaa
aggtggaact
atgtcattga
agaacccctyg
cgccatcegt
ccatggtcac
ggtttgtgaa
acagtactct
aggcgttege
caaaacccag
agatgactaa
ttgctgtgga

Pro
Glu
Arg
Glu
55

Phe
AsSp
Tyr
Glu
ASHi
135
Ala
val
val
val
Ser
215
Met
Ser
Pro
Glu
Ala
295
Thr

Leu

ggtetgtgcee
cagtggtacc
cacgggactg
gggcaacggg
gcccagagtg
agctccagac
actcatgatc
cccagacgtc
aacccataga
ccaggactgg
cccecatcgag
cttgcctcea
aggcttctta
ctacaagaac
cagagtacaa
gggtctgeac

Ser
Tyr
Gln
40

Lys
Asn
Thr
Phe
Pro
120
Pro
Ala
Leu
Ser
Giu
200
Thr
Ser
Pro
Gin
Phe
280
val
Ala

Arg

acgacattca
titaatgaaa
tacctctgeca
acgcagattt
cccataacac
gcagcgggtyg
tccctgagec
cagatcagcet
gaggattaca
atgagtggca
aaaaccatct
ccagcagaag
cctgcegaaa
accgcaacag
aagagcactt
aatcacctta

val
Ser
25

Thr
Asn
Glu
Gly
val
105
Cys
Cys
Gly
Met
Glu
185
val
Leu
Gly
Ile
val
265
Ser
Asp
Thr

val

val
10

Pro
Asn
Thr
Ser
Leu
30

Gly
Pro
Pro
Ala
Ile
170
ASp
His
Arg
Lys
Glu
250
Tyr
l.eu
Trp
val

Gln

Leu
ser
Asp
val
Arg
75

Tyr
Met
Asp
Pro
Pro
155
Ser
Asp
Thr
val
Ala
235
Lys
val
Thr
Thr
l.eu

315
Lys

tectggactc

gggaaagagy
cgactaagac

Ala
His
Gin
Gly
60

val
Leu
Gly
Ser
Leu
140
Ser
Leu
Pro
Ala
val
220
rhe
Thr
Leu
Cys
Ser
300
Asp

Ser

Page 161

Ser
Asn
Met
45

rhe
Asn
Cys
Asn
Asp
125
Lys
val
Ser
Asp
GIn
205
Ser
Ala
Ile
Pro
Met
285
ASnh
Ser

Thr

mouse CTLA4-mouse null2 Fc synthesized molecule

Ser
Thr
30

Thr
Leu
Leu
Lys
Gly
110
L.eu
Glu
Phe
Pro
val
190
Thr
Ala
Cys
Ser
Pro

270
Ile

Gly

AsSp
Trp

His
15

Asp
Glu
Asp
Thr
val
Thr
Glu
Cys
Ile
Met
175
Gln
Gln
Leu
Ala
Lys
255
Pro
Ala
Arg
Gly

Glu

tacagtgggc
cctcaccatc
catgtaccca
tccagaacca
tcctecacte
ctrcatcttce
atgtgtggty
caacgtggaa
ccgggtggtc
atgcgeggtc
agggccagta
gaaagagttc
ctggaccage
tgatggtrct
aagtcittic
catctcecegg

Gly
Glu
val
Tyr
Ile
80

Glu
Gin
Pro
Pro
Phe
160
val
Ile
Thr
Pro
val
240
Pro
Ala
Gly
Thr
Ser

320
Arg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1095



325

2479.1OOPC09_§EQUENCE_LISTING.TXT
330

Gly Ser Leu Phe Ala Cys Ser val
340

Led Thr Thr Lys Thr rle Ser Ar
355

<210>
<211>
<212>
<213>

<220>
<223>

<400> 299

atgggactga
aagattcagyg
aaccgaagcec
gaggtatact
agtrttgatc
Ttgtatcaat
aactctgaac
ataacagaaa
gagaagatga
cagaaatctc
ttcecctgatg
ctttrtatcct
agcctgaacg
gacgataagg
catcatcatc

300
285
PRT

299
858
DNA

<210>
<211>
<212>
<213>

<220
<223>

<400> 300
Asn Gliy Leu
1
Ala Ata Pro
Gln
35
Trp

Pro Cys
Phe
50
Lys

val
Gly Glu
65

sSer

Phe Asp

LYS Asp Lys
Ile
115

Ser

Gly Met

Phe
130
Tyr

Asn
Met Ile
145
Glu

Lys Met

Asp Gly val
Ile
195

Phe

val ser

Thr Tle

ser
Lau
20

Phe
Gln
LYS
Pro
Gly
160
Arg
Gln
Asn
Ser
Met
180
Ser

Cys

gtaacattct
ctratttcaa
tgagtgagct
taggcaaaga
cggagagttyg
gtatcatcca
tgtcagtgcet
atatgtacat
gtgttttgct
aagataatgt
ttacgagcaa
cacctttcte
acatcttcga
attacaagga
atcactga

Asn
5
Lys
Ala
Asnh
Phe
Glu
85
Leu
Ile
Pro
Leu
val
165
Gln
Leu

val

Ile
ITe
Asn
Gln
Asp
70

ser
Tyr
His
Glu
Thr
150
Leu
Lys
Ser

Leu

Artificial Sequence

artificial Sequence

Leu
Gin
ser
Glu
55

Ser
Trp
GIn
Glin
Ile
135
Cys
Lell
ser
val

Glu

360

cttigtgatyg
tgagactgca
agtagtattt
gaaatttgac
gaccctgagg
ccacaaaagg
tgctaacttc
aaatttgacc
aagaaccaag
cacagaactg
catgaccatc
tatagagcett
ggctcagaaa
tgacgacgat

Phe
Ala
G1n
40

Asn
val
Thr
Cys
Met
120
val
Ser
Arg
Gin
Ser

200
Thr

345

NHP CD86-AFH synthesized molecule

gcettectyc
gacctgecat
tggcagaacc
agcgtrtcatt
cttcacaacc
cccacaggaa
agtcaaccty
tgctcatcta
aactcaacta
tacgacgttt
ttctgtgttc
gaggaccctc
atcgaatggc
aaggattaca

val
Tyr
25

Asn
[.eu
His
Leu
Ile
105
AsSh
Pro
ser
Thr
Asp
185
Phe

Asp

NHP CD86-AFH synthesized molecule

Met
10

Phe
Arg
val
Ser
Arg
90

Ile
Ser
Iie
Ile
LysS
170
ASh
Pro

Lys

Ala
ASHi
Ser
Leu
LYys
75

Leu
His
Glu
Ser
His
155
Asn
val
AsSp

Thr

g Ser Leu Gly Lys

tctetggtge
gccagrttge
aggaaaactt
ccaagtatat
ttcagatcaa
tgatccgcat
aaatagtccc
tacacggtta
tcgagtatga
ccatcagctt
tggaaactga
agcctcececec
dcgaagatta
aggatgacga

Phe Leu Leu

Glu Thr Ala

Ser Glu
45
Glu

Leu

Asn val

60

Tyr Met Gly

His Asn Leu
His Lys Arg
119

Lteu Ser val

125

Asn Ile Thr

140

Gly Tyr Pro

Ser Thr 1le

Thr Glu Leu
190
Thr Ser
205

Leu

val

GlIn Leu
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335

val His Glu Gly Leu His Asn His
350

tgctceocig
aaactctcaa
ggttctgaat
gggccgeaca
ggacaagggc
ccaccagatyg
aatttctaat
cccagaacct
tggtgttatyg
grctgtttca
caagacacag
agactcctcyg
caaggatgac
cgataagcat

Ser
15
ASD

Gly
Leu
Leu val
Tyr ileu
Thr

80
Ile

Arg

Gin
95
Pro Thr

iteu Ala

Glu Asn

Glu Pro
160
Giu Tyr
175
Tyr Asp

Asn Met

Ser ser

60

120
180
240
300
360
420
480
540
600
660
720
780
840
858



2479,100PC09_SEQUENCE_LISTING.TXT
210 215 220

Pro Phe ser Ile Glu Leu Glu Asp Pro GIn Pro Pro Pro Asp Ser Ser
225 230 235 240
ser Leu Asn Asp Ile Phe Glu Ala Gin Lys Ile Glu Trp His Glu Asp

245 250 255
Tyr Lys Asp AsSp Asp Asp Lys Asp Tyr Lys Asp Asp ASp ASp Lys Asp
260 265 270

Tyr LyS ASp AsSp Asp Asp Lys His His His His His His
275 280 285

<210> 301
<211> 1629
<212> DNA
<213> Artificial Seqguence

<220>
<223> Nucleotide sequence encoding CTLA4::1L10 fusion
protein with HG9 linker

<400> 301 :
atgcacgtgg cccagectge tgtggtactg gccagcagoc gaggcatcge cagetttgtg 60
tgtgagtatyg catctccagg caaagccact gaggtccggg tgacagtget tcggcagget 120
gacagccagg tgactgaagt ctgtgcggca acctacatga tggggaatga gttgaccttc 180
ctagatgatl ccatctgcac gggcacctec agtggaaate aagtgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagetcat gtacccaccg 300
ccatactacc tgggceatagg caacggaacc cagattiatg taattgatcc agaaccgtge 360
ccagattctyg acctcgagec caaatctict gacaaaacte acacatgcecc accgtgocca 420
gcacctgaag ccgcgggtgc accgtcagic ttectctteo ccccaaaacc caaggacacce 480
ctcatgatct cccggacccee tgaggtcaca tgcgtggtgg tggacgtgag ccacgaagac 540
cCtgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatge caagacaaag 600
ccgcgggagg agcagracaa cageacgtac cgtgtggtca gegtoctcac cgtoctgeac 660
€aggactggce tgaatggcaa ggcgtacgey tgegeggtct ccaacaaage cctcccagee 720
cccatcgaga aaaccatctc caaagccaaa gggeagecee gagaaccaca ggtgtacacc 780
ctgcccccat cccgggatga goetgaccaag aaccaggtca gcectgacctg cctggicaaa 840
ggcttctatc caagcgacat cgccgtggag tgggagagca atgggeagec ggagaacaac 900
tacaagacca cgoectoocgt gotggactcc gacggotoot tettectota cagcaagete 960
accgtggaca agagcaggtg gcagcaggygg aacgtctict catgotccgt gatgeatgag 1020
gctctgcaca accactacac gcagaagage ctctccctgt ctccgggtga geagaagetg 1080
agcaacatgg agaacagact gaagcccttc ttcacaageg getcagcaga cacctocccg 1140
aattctagcc caggccaggg cacccagrtet gagaacaget geacccactt cccaggeaac 1200
ctgcctaaca tgettcgaga tcetccgagat gecttcagca gagtgaagac ttrtctttcaa 1260
atgaaggatc agctggacaa cttgttgtta aaggagtcct tgctggagga cittaagggt 1320
tacctgggtt gocaagoctt gtotgagatg atccagtitt acctggagga ggtgatgeee 1380
caagctgaga accaagaccc agacatcaag gegcatgtga actccctggg ggagaacctg 1440
aagaccctca ggetgagget acggegergt catcgattic ttccctgtga aaacaagage 1500
aaggcegigg agcaggtgaa gaatgectit aataagetec aagagaaagg catctacaaa 1560
gccatgagtg agtttgacat citcatcaac tacatagaag cctacatgac aatgaagata 1620

cgaaactaa 1629
<210> 302
<211> 542
<212> PRT
<213> Artificial sequence
<220> )
<223> CTLA4::IL10 fusion protein with HB9 Tinker
<400> 302
Met His val Ala Gln Pro Ala val val Lgu Ala Ser Ser Arg Gly Ile
1 5 1 15
Ala ser Phe gg? Cys Glu Tyr Ala ger Proe Gly Lys Ala Thr 6Tu val
5 30
Arg val Thr val Leu Arg Gin Ala Asp Ser GlIn val Thr Glu val Cys
35 40 45
Ala Ala Thr Tyr Met Met Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser

55 60
Ile Cys Thr Gly Thr Ser Ser Gly Asn GlIn val Asn Leu Thr Ile Gln
page 163



65
Gly

Met
Tyr
Ser
Ala
145
Leu
Ser
Glu
Thr
Asn
225
Pro
Glin
va'l
val
Pro
305
Thr
val
Leu
Pro
Gly
385
Leu
Thr
Ser
Glu
Gin
465
Lys
Glu
Leu

Ite

Leu
Tyr
val
Ser
130
Gly
mMet
His
val
Tyr
210
Gly
Ile
val
Ser
Glu
290
Pro
val
Met
Ser
Phe
370
Gin
Pro
Phe
Leu
Met
450
Asp
Thr
Asn
Gln

Asn
530

Arg
Pro
Ile
115
Asp
Ala
ile
Glu
His
195
Arg
LYS
Glu
Tyr
Leu
275
Trp
val
ASp
His
Pro
355
Phe
Gly
Asn
Phe
l.eu
435
Ile
Pro
Leu
LYS
Glu

515
Tyr

<210> 303
<211> 1473
<212> DNA
<213> Artificial Sequence

<220>

<223>

Ala
Pro
100
ASp
l.ys
Pro
Ser
Asp
180
Asn
val
Ala
LYS
Thr
260
Thr
Glu
Ley
Lys
Glu
340
Gly
Thr
Thr
Met
GIn
420
Glu
Gln
ASD
Arg
Ser
500
Lys

ITe

Met
85

Pro
Pro
Thr
ser
Arg
165
Pro
Ala
val
Tyr
Thr
245
Leu
Cys
Ser
ASD
Ser
325
Ala
Glu
Ser
Gln
Leu
405
Met
Asp
Phe
Ile
Leu
485
Lys
Gly

Glu

70
Asp

TYr
Glu
His
val
150
Thr
Glu
Lys
Sar
Ala
230
Ile
Pro
Leuy
Asn
Sar
310
Arg
Leu
Gin
Gly
Ser
390
Arg
Lys
Phe
Tyr
Lys
470
Arg
Ala
Ite

Ala

2479, 100PCO9_SEQUENCE_LISTING.TXT
75

Thr
Tyr
Pro
Thr
135
Phe
Pro
vatl
Thr
val
215
Cys
Ser
Pro
val
Gly
295
ASD
Trp
His
Lys
Ser
375
Glu
ASp
ASp
Lys
Leu
455
Ala
Leu
val
Tyr

Tyr
535

FUNL sMIP synthesized

Gly
Ley
Cys
120
Cys
Ley
Glu
Lys
Lys
200
Leu
Ala
LYys
ser
Lys
280
GIn
Gly
Gln
Ash
Leu
360
Ala
Asn
Leu
Gln
Gly
440
Glu
His
Arg
Glu
Lys

520
Met

l.eu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
ser
Gin
His
345
Ser
Asp
ser
Arg
Leu
425
Tyr
Glu
val
Arg
Gin
305
Ala

Thr

Tyr
90
Ile

Asp

Pro

Pro
Thr
170
Asn
Arg
vai
Ser
Lys
250
ASD
phe
Glu
Phe
Gly
330
Tyr
ASnN
Thr
Cys
Asp
410
ASp
Leu
val
Asn
Cys
490
val
Met

Met

molecule

Ile
Gly
ser
Cys
Pro
155
Cys
Trp
Glu
Leu
AsSn
235
Gly
Glu
Tyr
Asn
Phe
315
Asn
Thr
Met
Ser
Thr
395
Ala
Asn
Gly
Met
Ser
475
His
Lys
Ser

Vs

Cys
Asn
Asp
Pro
140
Lys
val
Tyr
Glu
His
220
Lys
GIn
L.eu
Pro
ASn
300
Leu
val
Gin
Giu
Pro
380
His
phe
Leu
Cys
Pro
460
Leu
Arg
AsSn
Glu

Ile
540
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Lys
Gly
Leu
125
Ala
Pro
val
val
GIn
205
Gln
Ala
Pro
Thr
Ser
285
Tyr
Tyr
Phe
Lys
Ash
365
Asn
Phe
ser
Leu
Gln
445
Gin
Gly
Phe
Ala
Phe

525
Arg

val
Thr
110
Glu
Pro
LyS
val
ASp
180
Tyr
Asp
Leu
Arg
Lys
270
Asp
Lys
ser
Ser
Ser
350
Arg
Ser
Pro
Arg
Leu
430
Ala
Ala
Glu
L.eu
Phe
510
AsSp

Asn

Glu
85

Gln
Pro
Glu
Asp
Asp
175
Gly
Asn
Trp
Pro
Glu
255
Asn
Ile
Thr
Lys
Cys
335
Ley
[eu
Ser
Gly
val
415
Lys
l.eu
Glu
Asnh
Pro
495
Asn

Ile

80
Leu

Ile
Lys
Ala
Thr
160
val
vai
Ser
Leu
Ala
240
Pro
Gin
Ala
Thr
Leu
320
Sar
Ser
Lys
Pro
Asn
400
Lys
Glu
Ser
Asn
Leu
480
Cys
LYS
Phe



2479.100PCO9_SEQUENCE_LISTING,TXT

<400> 303

gaggtccaac tgcagcagic tggacctgag ctggagaagce ctggegctte agtgaagata 60
tcctgcaagg cttctggtta ctcattcact gactacaaca tgaactgggt gaagcagage 120
aatggaaaga gccttgagtyg gattggaaat attgatcctt actatggtgg tactagttac 180
aatcagaagt tcaagggcaa ggccacattg actgtagaca aatcctccag cacagectac 240
atgcagctca acagcctgac atctgaagac tctgeagtct atttctgtgc aagatgggac 300
tataggtacg acgacgggag ggcttactat gttatggact tctggggtca aggaacctca 360
gtcaccgtct cctcaggggg tggaggctct ggtggeggty getctggegg aggtggatce 420
ggtggcggcy gatctgaget ccagatgacc cagtctccat catctctgge tgcgtctgea 480
ggagaaaagg tcactatgag ctgtaagtcc agtcaaagtg ttitatacag ttcaaatcag 540
aagaactact tggcctggta ccagcagaaa ccagggcagt ctcctaaact getgatctac 600
tgggcatcca ctagggaatc tggtgtccct gatcgctitca caggcagtgg atctgggaca 660
cattttactc tgaccgtcag cagtgtgcaa gctgaagacc tggcagttta ttactgtecat 720
caataccCtct actcgtggac gttcggtgga ggcaccaacc tggaaatcaa acggcetcgag 780
CCcCaaatctt ctgacaaaac tcacacatgc ccaccgtgec cagcacctga agcecgegggt 840
gcaccgtcag tcttcctcit ccccccaaaa cccaaggaca ccctcatgat ctcccggace 900
CCtgaggtca catgcgtggt ggtggacgtg agccacgaag accctgaggt caagttcaac 960
tggtacgtgg acggcgtgga ggtgcataat gecaagacaa agccgcggga ggagceagtac 1020
aacagcacgt accgigtggt cagegtectc accgtcctge accaggactg gctgaatgge 1080
daggcgtacg cgtgcgeggt ctccaacaaa gecctcecag cccccatcga gaaaaccate 1140
LCCaaagcca aagggeagee ccgagaacca caggtgtaca ccctgeccce atcccgggat 1200
gagctgacca agaaccaggt cagectgace tgcctggtca aaggettceta tccaagcgac 1260
atcgeegtgg agtgggagag caatgggcag ccggagaaca actacaagac cacgectcce 1320
gtgctggact ccgacggceic cttettcctc tacagcaagc tcaccgtgga caagagccgg 1380
tggcagcagg ggaacgictt ctcatgcetce gtgatgcatg aggotctgca caaccactac 1440
acgcagaaga gcctctcoect gtetecgggt taa 1473

<210> 304
<211> 490
<212> PRT
<213> Artificial Sequence

<220
<223> FUN1 sMIP synthesized molecule

<400> 304
Glu vai GlIn Leu GIn GIn Ser Gly Pro Glu Leu Glu Lys Pro Gly Ala
1 5 10 15
Ser val Lys Ile Ser Cys Lys Ala s§r Gly Tyr Ser phe Tgr Asp Tyr
20 2 3
Asn Met %sn Trp val Lys Gln Ser Asn Gly Lys Ser Leu Glu Trp Ile
5 40 45
Gly ggn Ile Asp Pro Tyr Tyr Gly Gly Thr Ser ggr Asn Gin Lys Phe
55
Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 30
Met Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala val Tyr P?e Cys
85 ' 90 g
Ala Arg Trp Asp Tyr Arg Tyr Asp Asp Gly Arg Ala Tyr Tyr val Met
100 105 110
Asp Phe Trp Gly Gln Gly Thr ser val Thr val ser ser Gly Gly Gly
115 120 125
Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
130 135 140
Ser Glu Leu GIn Met Thr GlIn Ser Pro Ser Ser Leu Ala Ala ser Ala
145 150 155 160
Gly Glu Lys val Thr Met Ser Cys Lys Ser Ser Gln Ser val Leu Tyr
165 170 175
Ser ser Asn GlIn Lys Asn Tyr Leu Ala Trp Tyr GIn GlIn Lys Pro Gly
180 185 190
Gin ser Pro Lys teu Leu Ile Tyr Trp Ala Ser Thr Arg Glu ser Gly
195 200 205
val Pro Asp Arg Phe Thr Gly ser Gly Ser Gly Thr His Phe Thr Leu
210 215 220
Thr val Ser ser val GIn Ala Glu Asp Leu Ala val Tyr Tyr Cys His
225 230 235 240
Gln Tyr reu Tyr Ser Trp Thr Phe Gly Gly Gly Thr Asn Leu Glu Ile
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Lys
Cys
Pro
Cys
305
Trp
Glu
l.eu
Asn
Gly
385
Glu
Tyr
Asn
Phe
ASD

465
Thr

<210>
<211>
<212>
<213>

Arg
Pro
Lys
290
val
Tyr
Glu
His
Lys
370
Glin
Leuy
Pro
AsSn
teu
450
val

Glin

<220>

<223>
<400>

Glu
1
Ser
ASN
Gly
Lys
65
Met
Ala

Asp

<210>
<211>
<212>
<213>

val
val
Met
Asn
50

Gly
Gln
Arg

rhe

<220>

<223>

Leu
Ala
275
Pro
val
val
Gin
GIn
355
Ala
Pro
Thr
ser
Tyr
435
Tyr
Phe

Lys

305
125
PRT
Artificial Sequence

Gln
Lys
AsSn
35

Ile
Lys
Leu
Trp

Trp
115

306
113
PRT
Artificial Sequence

Giu
260
Pro
Lys
val
ASD
Tyr
340
ASp
l.ey
Arg
Lys
ASp
420
Lys
Ser
Ser

Ser

Leu
Ile
20

Trp
Asp
Ala
Asn
Asp

100
Gly

245
Pro

Glu
Asp
Asp
Gly
325
Asn
Trp
Pro
Glu
Ash
405
Ile
Thr
Lys
Cys

Leu
485

GlIn
5
Ser
val
Pro
Thr
Sar
85
Tyr

Gln

Lys
Ala
Thr
val
310
val
Ser
Leu
Ala
Pro
390
Gin
Ala
Thr
Leu
Ser

470
ser

FUNL heavy chain
305

Glin
Cys
Lys
Tyr
Leu
70

Leu
Arg

Gly

FUNL Tight chain

2479.100PC0O9_SEQUENCE_LISTENG.TXT
250

Ser
Ala
Ley
295
Ser
Glu
Thr
Asn
Pro
375
Gln
val
val
Pro
Thr
455
val

Leu

ser
Lys
Gln
Tyr
Thr
Thr
Tyr

Thr

Ser
Gly
280
Met
His
val
Tyr
Gly
360
Ile
val
Ser
Glu
Pro
440
val
Met

Ser

Gly
Ala
Ser
Gly
val
Ser
AsSp

ser
120

Asp
265
Ala
Ile
Glu
His
Arg
345
Lys
Gluy
Tyr
Leu
Trp
425
val
Asp
His

Pro

Pro
Ser
25

Ash
Gly
Asp
Glu
Asp

105
val

Lys
Pro
Ser
ASp
Asn
330
vai
Ala
Lys
Thr
Thr
410
Glu
l.eu
Lys
Glu

Gly
490

GTlu
10

Gly
Gly
Thr
Lys
Asp
Gly

Thr

Thr
Ser
Arg
Pro
315
Ala
val
Tyr
Thr
Leu
395
Cys
Ser
Asp
Ser

Ala
475

Leu
TYr
Lys
Ser
Ser
75

Ser

Arg

val

His
vali
Thr
300
Glu
Lys
ser
Ala
Ile
380
Pro
Leu
Asn
ser
Arg
460
Leu

Glu
ser
Ser
Tyr
60

Ser
Ala
Ala

Ser
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Thr
Phe
285
Pro
val
Thr
val
Cys
365
Ser
Pro
val
Gly
Asp
445
Trp

His

LYS
Phe
Leu
45

Asn
Ser
val
Tyr

ser
125

Cys
270
Leu
Glu
Lys
Lys
l.eu
350
Ala
Lys
Ser
LYS
Gln
430
Gly
GiIn

Asn

Pro
Thr
30

Giu
Gin
Thr
Tyr

Tyr
110

255
Pro

Phe
val
Phe
Pro
335
Thy
val
Ala
Arg
Gly
415
Pro
Ser
Gin

His

Gly
15

ASD
Trp
Lys
Ala
Phe

95
va'l

Pro
Pro
Thr
Asn
320
Arg
val
Ser
Lys
Asp
400
Phe
Gglu
Phe
Gly

Tyr
480

Ala
Tyr
Ile
phe
Tyr
80

Cys

Met



247%.100PCO9_SEQUENCE_LISTING.TXT

<400> 306
Glu teu Gin Met Thr Gln Ser Pro Ser SSr Leu Ala Ala ser Ala Gly
1 5 1 15
Glu Lys val Thr Met Ser Cys Lys ger Ser Gln Ser val ggu Tyr Ser
20 5
ser Asn g;n Lys Asn Tyr Leu Ala Trp Tyr GlIn Gln Lys Pro Gly Gln
40 45
Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr ggg Glu ser Gly val
50 55
Pro Asp Arg Phe Thr Gly Ser Gly ser Gly Thr His Phe Thr Leu Thr
65 70 75 80
val Ser Ser val GlIn Ala Glu Asp Leu Ala val Tyr Tyr Cys gis Gin
85 90 5
Tyr Leu Tyr Ser Trp Thr Phe Gly Gly Gly Thr Asn Leu Glu Ile Lys
100 105 110
Arg
<210> 307
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> FUN1 scfrv linker
<400> 307

Gly Gly Gly Gly Sgr Gly Gly Gly Gly igr Gly Gly Gly Gly ser Gly
1 15
Gly Gly Gly ggr

<210> 308

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> FUN1 HCDR1

<400> 308
Aip Tyr Asn Met Asn
5

<210> 309

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> FUN1 HCDR2

<400> 309
Iie Asp Pro Tyr Tyr Gly Gly Thr Ser Tyr Asn GIn Lys Phe Lys Gly
1 5 10 15

<210> 310

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> FUNL1 HCDR3
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<400> 310

Tgp Asp Tyr Arg Tgr AsSp Asp Gly Arg géa Tyr Tyr val Met

<210
<211>
<212>
<213>

<220>
<223>

<400>

311
17
PRT

FUNL
311

LCDR1

2479.100PCOS_SEQUENCE_LISTING.TXT

Artificial Seguence

Asp Phe
15

L{s Ser Ser GIn Ser val Leu Tyr Ser Ser Asn Glin Lys Asn Tyr Leu
5 16 15

Ala

<210> 312
<211> 7
<212> PRT

<213> Artificial Seqguence

<220>
<223> FUN1

<400> 312

LCDR2

Trp Ala Ser Thr Arg Glu Ser
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

313
8
PRT

FUNT
313
1

<210
<Z211>
<212>
<213>

<220>
<223> FUN1

<400> 314
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagea
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgccg
cccgtgetgg
aggtggceagce
tacacgcaga
attccctiga

314
1530
DNA

LCDR3

Artificial Sequence

His GIn Tyr Leu Tyr Ser Trp Thr
5

Artificial Sequence

PIMS synthesized molecule

cttetgacaa
cagtcttect
tcacatgegt
tggacggcegt
cgtaccgtgt
acgcgtgege
ccaaagggca
ccaagdacca
tggagtggga
actccgacgg
aggggaacgt
agagccictc
ccgaaagtta

aactcacaca
cttcccecca
ggtggtggac
ggaggtgcat
ggtcagcgte
ggtctccaac
gccccgagaa
ggtcagcctyg
gagcaatggg
ctecttcttc
cttetcatge
cctgtctecg
cagcccegaat

tgccecaccegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtce
aaagccctec
ccacaggtgt
acctgectgg
cagccggaga
ctctacagcea
tccgtgatge
ggtaactcat
tctgaggtec

gcccageacce
acaccctcat
aagaccctga
caaagecgcy
tgcaccagga
cagcccecat
acaccctgcec
tcaaaggctt
acaactacaa
agctcaccgt
atgaggetcet
tattcaacca
aactgcagea
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tgaagccgey
gatctccegy
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
cccatecegg
ctatccaage
gaccacgect
ggacaagagc
gcacaaccac
agaagttcaa
gtctggacct

60

120
180
240
300
360
420
480
540
600
660
720
780



gagctggaga
actgactaca
aatattgatc
ttgactgtag
gactctgcag
tatgttatgg
tctggtggceyg
acccagrctc
tccagtcaaa
aaaccagggc
cctgatcgct
caagctgaag
ggaggcacca

<210> 315
<211> 509
<212> PRT
<213>

<220>
<223>

<400> 315

Glu Pro Lys
1

Ala

Pro Glu

Thr
35
val

LYyS Asp

val Asp
50
Asp Gty val
65
Tyr

ASn Ser

Asp Trp Leu
Ala
115

Pro

Leu Pro

Glu
“130
Asn

Arg

Lys Gln
145
Asp

Ile Ala

Lys Thr Thr

Ser Lell
195

ser

Lys

ser Cys
210
Ser Leu
225

Ile

Ser

Pro Leu

Gin ser Gly
Ala
275

Ser

Cys Lys
GIn
290
Tyr

LYS

Tyr
305
Leu

Gly

Thr val

Ley Thr ser

Arg Tyr Asp

ser
Ala
20

L.eu
Ser
Glu
Thr
Asn
100
Pro
Gln
val
val
Pro
180
Thr
val
Leu
Thr
Pro
260
Ser
Asn
Gly
AsD
Glu

340
Asp

agecctggege
acatgaactg
cttactatgg
acaaatcctc
tctattictg
acttctgggg
gtggctctgg
catcatctct
gtgttttata
agtctcctaa
tcacaggeag
acctggeagt
acctggaaat

Ser
5

Gly
Met
His
val
TYr
85

Gly
Ile
val
Ser
Glu
165
Pro
va'l
Met
Ser
Glu
245
Glu
Gly
Gly
Thr
LYyS
325
Asp

Gly

Asp
Ala
Ile
Glu
His
70

Arg
Lys
Giu
Tyr
Leuy
150
Trp
vat
Asp
His
Pro
230
Ser
leu
Tyr
Lys
Ser
310
Ser
Ser

Arg

2479.100PCO9_SEQUENCE_LISTING.TXT
atatcctycea
agcaatggaa
tacaatcaga
tacatgcagce
gactataggt
tcagtcaccy
tceggtggeg
gcaggagaaa
cagaagaact
tactgggcat
acacatttta
catcaatacc

Artificial Sequence

FUN1 PIMS synthesized

Lys
Pro
Ser
Asp
55

Asn
val
Ala
Lys
Thr
135
Thr
Glu
Leu
LYS
Glu
215
Gly
Tyr
Glu
Ser
Ser
295
Tyr
Ser
Ala

Ala

ttcagtgaag
ggtgaagcag
tggtactagt
cagcacagcec
tgcaagatgg
tcaaggaacc
€ggaggtgga
ggctgcgtct
cagttcaaat
actgctgatc
tggatctggg
ttattactgt
caaacggtaa

molecule

Thr
Ser
Arg
40

Pro
Ata
val
Tyr
Thr
120
Leu
Cys
Ser
Asp
Ser
200
Ala
Asn
Ser
Lys
Phe
280
Leu
Ash
Ser
val

Tyr

His
val
25

Thr
Glu
Lys
Ser
Ala
105
Ile
Pro
Leuy
ASh
Ser
185
Arg
l.ey
Ser
Pro
PO
265
Thr
Glu
Glin
Thr
Tyr

345
Tyr

Thr
10

Phe
Pro
val
Thr
va’l
a0

Cys
Ser
Pro
val
Gly
170
Asp
Trp
His
Leu
Asn
250
Gly
Asp
Trp
Lys
Ala
330
Phe

val

Cys
Leu
Glu
Lys
LYs
75

Leu
Ala
Lys
Ser
Lys
155
Gin
Gly
G1n
ASn
Phe
235
Ser
Ala
Tyr
Ile
pPhe
315
TYr
Cys
Met

aggcttctygyg
agagccttga
agttcaaggg
tcaacagcct
acgacgacgg
tctectcagy
gcggatctga
aggtcactat
acttggcctyg
ccactaggga
ctctgaccgt
tctactegtyg

Pro Pro

Phe Pro
30
Thr
45
Asn

val

Phe
60
Pro Arg

Thr val

val ser

Cys
Pro
Cys
Trp
Glu
Leu

Asn

ttactcatte
gtggattgga
caaggccaca
gacatctgaa
gagggcttac
gggtggaggc
gctecagatg
gagctgtaag
gtaccagcag
atctggtgtc
cagcagtgty

gacgttcggt

Pro Ala
15
Lys Pro

val val

Tyr val
GlIn
80
Gin

Glu

His
95

Lys Ala

110

Ala Lys
125
Arg Asp
140
Gly phe

Pro Glu

Ser Phe

Gly
Glu
Tyr
Asn

Phe

Gln Pro

Leu Thr

Ser
160
Tyr

Pro

Asnh
175

Leu Tyr

190

Gin Gly
. 205
His Tyr
220
Asn Glin

Glu val

Sar val

AsSn Met
285
Gly Asn
300
Lys Gly

Met Gln

Ala Arg

Asn
Thr
Glu
Gin
Lys
270
Asn
Ile
Lys
Leu

Trp

val Phe

Gin Lys
Gln
240
GIn

val

Leu
255
Ile ser

Trp val

ASp Pro
Thr
320
Ser

Ala

Asn
335

Asp Tyr

350

Asp Phe
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Trp

Gly GlIn

840

00

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1530



355
Thr Ser
370

Ser

Gly

Gly Gly
385
Thr

Gin Ser

Met Ser Cys
Leu
435

Tyr

Asn Tyr
Ile
450
Gly

Leu

Thr
465
Gin

Ser

Ala Glu

Trp Thr Phe

<210>
<211>
<212>
<213>

<220>
<223>

<400> 316
caggtccagc
tcctgcaagg
catgcaaaga
aaccagaagt
atggaactty
tggtatatgg
tctggtggeg
tcacagtctc
tccagtcaga
aaaccagyggce
cctygateget
caggctgaag
ggggggacca
ccaccgtgec
¢ccaaggaca
agccacgaag
gccaagacaa
accgtecctge
gcecteccag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc
grgatgcatg
taa

<210> 317
<211> 480
<212> PRT
<213>

<220>
<223>

<400> 317
Gén val GlIn

316
1443
DNA

val Thr

Gly Gly

val

Gly

2479, 100PCO9_SEQUENCE_LTSTING.TXT
365

360
Ser Ser
375

Ser Gly

390

ser
405
Ser

Pro

Lys
420
Ala Trp

Trp Ala

Gly ser

Ser
Ser
Tyr
Ser

Gly

teu Ala

GlIn ser

Gly Gly
Gly
Ala

val

Gly
Gly Gly
395
Sar Ala
410

Leu Tyr

425

Gln
440
Arg

GIn

Thr
455

Thr His

470

Leu
485
Gly

Asp

Gly
500

tgcagcagtc
gtrccggcta
gtctagagtyg
ttaagggcaa
ccagattgac
actactyyggg
gtggcrctgg
catcctecect
gtctgctcaa
agtctcctaa
tcacaggceag
acctggcagt
agctggaaat
cagcacciga
ccctcatgat
accctgaggt
agcegeggga
accaggactg
ccceceatega
ccctgeccecc
aaggcrtcta
actacaagac
tcaccgtygga
aggceictgea

Leu GlIn
5

Ala

Gly

val Tyr

Thr Asn

Artiticial Sequence

tgggcctgag
cacattcact
gattggagtt
ggccacaatg
atctgaggat
tcaaggaacc
cggaggtgga
ggctgtgtca
cagtagaacc
actgctgatc
tggatctggg
ttattactgc
aaaactcgag
agcegegogt
ctcocggacce
caagttcaac
ggagcagtac
gctgaatggce
gaaaaccatc
atcccgggat
tccaagcgac
cacgccteec
Caagagccgg
caaccactac

Artificial sequence

Lys
Glu
Phe
Tyr

Leu
505

Pro Gly

Ser Gly

Thr Leu
475
Cys His
490

Glu Ile

301 sMmIpP synthesized molecule

ctggtgagge
gattatgcta
attaatattt
actgtagaca
tctgccatet
tcagtcaccg
tccggtggeg
gcaggagaga
cgagagaact
tactgggcat
acagatttca
acgcaatctt
cccaaatctt
geaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacy
tccaaagceca
gagctgacca
atcgecgtag
gtgctggact
tggcagcagg
acgcagaaga

301 SMIP synthesized molecule

Gly
380
Ser

Ser Gly

Glu Leu

Gly Glu Lys

Ser Ser Asn
430
Pro

GIn ser

445
val Pro
460

Thr

Asp

val ser

Gln Tyr Leu

Lys Arg

ctggggaatc
tacagtgggt
actatgataa
aatcciccag
attactgtgc
tctecticagg
gcggatcetga
aggtcactat
acttggctrg
ccactaggga
ctctcaccat
ataatcttta
ctgacaaaac
tcttectett
catgcgrggt
acggcogtgga
accgtgtggt
cgtgcgeggt
aagggcagcc
agaaccaggt
agtgggagag
ccgacggctce
ggaacgtctt
gcctctoect

Gly Gly
GIn Met
400
val Thr
415
GIn Lys

Lys Leu

Arg Phe

val
480
ser

ser

Tyr
495

agtgaagatt
gaagcagagt
tacaaactac
cacagcctat
aagagcggcc
gggtggaggc
cattgtgctg
gagcetgcaaa
gtaccagcag
atctggggtc
cagcagtgtg
cacgttcgga
tcacacatge
ccceecaaaa
ggtggacgtg
ggtgcataat
cagcgteccte
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
cttettectc
ctcatgetec
gtcrcegggt

Gin ser Gly Pro Glu Leu val Arg Pro Gly Glu
' 10 15

Ser val Lys ITe Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr
Page 170

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
S60
1020
1080
1140
1200
1260
1320
1380
1440
1443



Ala
Gly
Lys
65

Meft;
Ala
Thr
Gly
Ser
145
Ser
Trp
Ala
Ser
l.eu
225
Gly
Thr
Ser
Arg
Pro
205
Ala
val
Tyr
Thr
Leu
385
Cys
ser
Asp

Ser

Ala
465

<210>
<211>

Ile
val
Gly
Glu
Arg
val
Gly
130
Ser
ser
Tyr
Ser
Gly
210
Ala
Gly
His
val
Thr
290
Glu
Lys
ser
Ala
Ile
370
Pro
Leu
Asn
Ser
Arg

450
Leu

Gin
35

Ile
Lys
Leu
Ala
Ser
115
Ser
L.eu
Gin
Gln
Thr
195
Thr
val
Thr
Thr
Phe
275
Pro
val
Thr
val
Cys
355
Ser
Pro
val
Gly
Asp
435
Trp

His

318
116

<212> PRT

<213>

<220>

<223>
<400>

20
Trp

ASH
Ala
Ala
Ala
100
Ser
Gly
Ala
Ser
Gln
180
Arg
ASp
TYr
Lys
Cys
260
Leu
Glu
LysS
Lys
Leu
340
Ala
LysS
ser
Lys
Gin
420
Gly
Gln

Asn

val
Ile
Thr
Arg
85

Trp
Gly
Gly
val
Ley
165
Lys
Glu
Phe
Tyr
Ley
245
Pro
Phe
val
Phe
Pro
325
Thr
val
Ala
Arg
Gly
405
Pro
Ser
Glin

His

Lys
Tyr
Met
70

l.ey
Tyr
Gly
Gly
Ser
150
l.etl
Pro
Ser
Thr
Cys
230
Glu
Pro
Pro
Thr
AsH
310
Arg
val
Sar
Lys
ASp
390
Phe
Glu
Phe

Gly

Tyr
470

301 heavy chain
318

2479.1005%09WSEQUENCE_LISTING.TXT

Gin
Tyr
55

Thr
Thr
Mat
Gly
Gly
135
Ala
Asn
Gly
Gly
Leu
215
Thr
Ile
Cvs
Pro
Cys
295
Trp
Glu
Leu
Asn
Gty
375
Glu
Tyr
Asnh
Phe
Asn

455
Thr

Artificial Seauence

Ser
40

ASp
val
Ser
ASD
Gly
120
Sar
Gly
Ser
Gln
val
200
Thr
Gin
Lys
Pro
LYys
280
val
Tyr
Glu
His
Lys
360
Gin
Leu
Pro
Ash
Ley
440
val

Gin

His
Asn
AsSp
Glu
Tyr
105
Ser
Asp
Glu
Arg
Ser
185
Pro
Ile
Ser
Leu
Ala
265
Pro
val
val
Gin
Gln
345
Ala
Pro
Thr
Ser
Tyr
425
Tyr
Phe

Lys

Ala
Thr
Lys
ASD
a0

Trp
Gly
Ile
Lys
Thr
170
Pro
Asp
Ser
Tyr
Glu
250
Pro
Lys
val
Asp
Tyr
330
AsSD
Leu
Arg
Lys
AsSD
410
Lys
Ser
Ser

Ser

Lys
Ash
sSer
75

Ser
Gly
Gly
val
val
155
Arg
Lys
Arg
Ser
Asn
235
Pro
Glu
Asp
ASD
Gly
315
Asn
Trp
Pro
Glu
Asn
395
Ile
Thr
Lys
Cys

Leu
475

Ser
TYr
60
Ser
Ala
Gin
Gly
Ley
140
Thr
Glu
Leu
Phe
val
220
Leu
Lys
Ala
Thr
val
300
val
Ser
Leu
Ala
Pro
380
GlIn
Ala
Thr
Leu
Ser

460
Ser
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Ley
45

Ash
ser
Ile
Gly
Gly
125
Ser
Met
Asn
Leu
Thr
205
Gin
Tyr
Ser
Ala
lL.eu
285
Ser
Glu
Thr
Asn
Pro
365
Gln
val
val
Pro
Thr
445
val

Leu

30
Glu

Gin
Thr
Tyr
Thr
110
Ser
Gln
Ser
TYr
Ile
190
Gly
Ala
Thr
ser
Gly
270
Met
His
val
Tyr
Gly
350
Iie
val
Ser
Glu
Pro
430
val
Met

Ser

Trp
Lys
Ala
TYyr
95

Ser
Gly
Ser
Cys
Leu
175
Tyr
ser
Giu
Phe
Asp
255
Ala
Ile
Glu
His
Ar

335
Lys
Glu
Tyr
Leu
Trp
415
val
Asp
His

Pro

Ile
Phe
Tyr
30

Cys
val
Gly
Pro
Lys
160
Ala
Trp
Gly
Asp
Gly
240
Lys
Pro
Ser
ASp

ASnN
320

g val

Ala
Lys
Thr
Thr
400
Glu
Leu
Lys
Glu

Gly
480



2479, 100PCO9_SEQUENCE_LISTING.TXT
Gln val Gln ieu GIn GIn Ser Gly Pro Glu Leu val Arg Pro Gly Glu

1 5 10 15
Ser val Lys Ile Ser Cys Lys Gly ggr Gly Tyr Thr phe Thr Asp Tyr
20 30
Ala Ile ggn Trp val Lys Gin Sgr His Ala Lys Ser Leu Glu Trp Ile
4 45
Gly VST ITe Asn Ile Tyr Tyr Asp Asn Thr Asn g%r Asn GIn Lys phe
5 55
Lys Gly Lys Ala Thr Met Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
63 70 75 80
Met Glu Leu Ala Arg Leu Thr ser Glu gép Ser Ala Ile Tyr Tyr Cys
85 95
Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly GIn Gly Thr Ser val
100 105 110
Thr val Ser Ser
115
<210> 319
<211> 112
<212> PRT
<213> Artificial Sequence
<220>
<223> 3D1 light chain
<400> 319
Asp 1le val Leu Ser Gln Ser Pro Ser Ser Leu Ala val Ser Ala Gly
1 5 10 15
Glu Lys-val Thr Met Ser Cys Lys ger Ser Gln Ser Leu Leu Asn Ser
20 5 30
Arg Thr %Eg Glu Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn
40 45
Ser Pro Lys teu Leu Ile Tyr Trp Ala Ser Thr Agg Glu ser Gly val
50 55 6
Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
Ile ser Ser val Gin Ala Glu Asp Leu Sga val Tyr Tyr Cys ghr Glin
85 5
Ser Tyr Asn Leu Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 320
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> 3DblscFv Tinker
<400> 320

Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly
1 5 10 15
Gly Gly Gly ser
20

<210> 321

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> 3DL HCDR1

<400> 321
Asp Tyr Ala Ile GlIn
Page 172



2479 .100PCO9_SEQUENCE_LISTING.TXT

<210> 322

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 3D1 HCDR2

<400> 322

val Ile Asn Ile Tyr Tyr Asp Asn Thr Asn Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 323
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 3D1 HCDR3

<400> 323
Ala Ala Trp Tyr Met Asp Tyr
1 5

<210> 324

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 3D1 LCBbR1

<400> 324
Lys Ser Ser Glin Sgr Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu
1 10 15

Ala

<210> 325

<211l> 7

<212> PRT

<213> Artificial seguence

<220>
<2723> 3D1 LCDR2

<400> 325
Trp Ala Ser Thr Arg Glu Ser
1 5

<210> 326

<211> 8

<212> PRT

<213> artificial Seguence

<220>
<223> 3p1 LCDR3

<400> 326
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1

<210>
<211>
<212>
<213>

<220>
<223>

<400> 327
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgceg
cccgtgcetgg
aggtggcagce
tacacgcaga
attceccttga
gagctggrga
actgattaty
gttattaata
atgactgtag
gattctgceca
acctecagtca
ggatccggty
tcagcaggag
acccgagaga
atctactggg
gggacagatt
tgcacgceaat

327
1500
DNA

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu
1

Pro

328
499
PRT

328
Pro Lys

Glu Ala
Thr
35

val

LYS Asp

val Asp
50
Asp Gly val
65
Tyr

Asn Ser

Asp Trp Leu
Ala
115

Pro

Leu Pro

Glu
130
Asnh

Arg

Lys Gln

cttctgacaa
cagtcttcct
tcacatgegt
tggacggegt
cgtaccgtgt
acgcgtgege
ccaaagggcea
ccaagaacca
tggagtggga
actcecgacgg
aggggaacgt
agagcctcrc
ccgaaagtta
ggcctygggga
ctatacagtg
tttactatga
acaaatcctc
tctattactg
cecgtetectce
gcggcggatc
agaaggtcac
actactiggc
catccactag
tecactctcac
¢ttataatct

Ser Ser As
>

Ala Al
20

Leu

Gly

Met I

Ser His G
Hi
70
Ar

Glu val

Thr Tyr
85
Asn Gly
100

Pro

Ly

Ile Gl

GIn val

Ty

val Ser Le

2479.100PCO9_SEQUENCE_LISTING.TXT

Thr Gln Ser Tyr Asn Leu Tyr Thr
5

Artificial Sequence

aactcacaca
cttccecccca
ggtggiggac
ggaggtgcat
ggtcagcgtc
ggtctccaac
gcececcgagaa
ggtcagccty
gagcaatggg
ctecettette
cttctcatge
cctgtectecg
cagcccgaat
atcagtgaag
ggtgaagcag
taatacaaac
cagcacagec
tgcaagagcg
agggggtgga
tgacattgtg
tatgagctge
ttggtaccag
ggaatctggg
catcagcagt
ttacacgttc

rtificial Seguence

p Lys Thr

a Pro Ser

e Ser Arg

40
u Asp Pro
55
Asn

S Ala

val val

g

s Ala Tyr
Thr
120

Leu

U Lys
Thr
135
Thr

r

u Cys

3Dl PIMS synthesized molecule

tgcccaccgt
aaacccaagg
gtgagcceacy
aatgccaaga
ctcaccgtcece
aaagcccrcec
ccacaggtot
acctgcctgg
cagccggaga
ctctacagcea
tcegtgatge
ggtaactcat
tctcaggtec
atttcctgca
agtcatgcaa
tacaaccaga
tatatggaac
gcctggtata
ggcrcrggrg
ctgtcacagt
aaatccagtc
cagaaaccag
gteccetgate
gtgcaggctg
ggagggggga

3Pl PIMS synthesized molecule

His Thr Cys

val phe
25
Thr

Leu

pro Glu

Glu val Lys

Lys Thr Lys
75
val Leu
90

Cys

Ser

Ala Ala

105

ITe Ser Lys

Pro Pro- ser

Leu val Lys

gcccageacc
acacccteat
aagaccctga
caaagccgeyg
tgcaccagga
cagcccceat
acaccctgcec
tcaaaggctt
acaactacaa
agctcaccygt
atgaggctct
tattcaacca
agctgcagca
agggticcgg
agagtctaga
agtttaaggg
ttgccagatt
tggactacty
gcggtggcetc
ctccatecte
agagtctget
ggcagtctcc
gcttcacagyg
aagacctggc
ccaagctgga

Pro Pro Cys

Phe Pro Pro
30
Thr Cys
45

Asn

val

Phe
60
Pro

Trp

Arg Glu

Thr val Leu

val Ser Asn

110

Ala Lys Gly

125
ASp

Arg Glu

140
Gly

Phe Tyr

Page 174

tgaagccgeg

gatctcecgg

ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
cccatcccgg
ctatccaagc
gaccacgcecet
ggacaagagc
gcacaaccac
agaagttcaa
gtctgggect
ctacacattc
gtggattgga
caaggccaca
gacatctgag
gggtcaagga
tggcggaggt
cctggctgtg
caacagtaga
taaactgctyg
cagtggatct
agtttattac
aataaaataa

Pro Ala
15
Lys Pro

val val

Tyr val
Glin
80
Gln

Glu
His
95

Lys

Gin Pro

L.eu Thr

Pro Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
8960
1020
1080
1140
1200
1260
1320
1380
1440
1500



145
ASp

Lys
Ser
Ser
sSer
225
Ile
GIn
Cys
Lys
Tyr
305
MetT
Leu
Tyr
Gly
Gly
385
Ser
Leu
Pro
Ser
Thr
465
Cys

Glu

<210>
<211l>
<212>
<213>

Ile
Thr
Lys
Cys
210
Leu
Pro
Ser
Lys
Gln
280
Tyr
Thr
Thr
Met
Gly
370
Gly
Ala
Asn
Gly
Gly
450
Leu
Thr

Ile

<220>

<223>

<400>

Ala
Thr
Leu
195
Ser
ser
Leu
Gly
Gly
275
Ser
Asp
vai
Ser
Asp
355
Gly
Ser
Gly
Ser
Glin
435
val
Thr
Gin

Lys

329
2016
DNA
Artificial Sequence

val
Pro
180
Thr
val
Leu
Thr
Pro
260
Ser
His
Asn
ASD
Glu
340
Tyr
Ser
ASD
Glu
Arg
420
Ser
Pro
Ile

Ser

Glu
165
Pro
val
Met
ser
Glu
245
Glu
Gly
Ala
Thr
Lys
325
ASp
Trp
Gly
Ile
Lys
405
Thr
Pro
ASp

Ser

TyT
485

150
Trp

val
Asp
His
Pro
230
Sser
Leu
Tyr
Lys
Asn
310
ser
Ser
Gly
Gly
val
390
val
Arg
Lys
Arg
Ser

470
Asn

2479.100PCO9_SEQUENCE_LISTING.TXT

Glu
Leu
LyS
Glu
215
Gly
Tyr
val
Thr
Ser
295
Tyr
Ser
Ala
Gln
Gly
375
Leu
Thr
Glu
Ley
Phe
453
val

L.eu

Ser
Asp
Ser
200
Ala
Asn
Ser
Arg
Phe
280
Leu
Asn
ser
Ile
Gly
360
Gly
Sar
Met
Asn
{eu
440
Thr
Glin

Tyr

Asn Gly
170

Ser Asp

185

Arg Trp

Leu His
Ser Leu

Pro Asn
250

Pro Gly

265

Thr Asp

Glu Trp
GIn Lys
Thr Ala
330
Tyr Tyr
345
Thr Ser
Ser Gly
Gln Ser
ser Cys
410
Tyr Leu
425
Ile Tyr
Gly Sser
Ala Glu

Thr pPhe
490

fusion protein with H75 Tinker

329

caggtgeage
tcctgeaagg
cctggacaag
aatcagaagt
atggagctga
tataggtacy
gtcaccgtct

ggtggcggcy

ggcgagagay

adagaactact

tgggcatcta

tggtgcagec
cttctggata
ggcttgagtyg
tcaagggcag
gcaggcetgag
acgacgggag
cctcaggtgg
gatctgacat
ccaccatcaa
tagcttggta
cccgggaatc

tggggctgag
caccttcacc
gatgggaaat
ggtcaccatg
atctgacgac
ggcttactat
aggcggttca
cgtgatgacc
ctgcaagtcc
ccagcagaaa
cggggtecect

155
Gin

Gly
Gin
ASn
rhe
235
sSer
Glu
Tyr
Ile
Phe
315
Tyr
Cys
val
Gly
Pro
385
Lys
Ala
Trp
Gly
ASp

475
Gly

gtgaagaagc
gactacaaca
attgatcctt
accagggaca
acggccgtgt
gtiatggact
ggcggaggtg
cagrtctccag
agccagagtrg
ccaggacagce
gaccgattca

Page 17

Pro
Ser
GIn
His
220
Asn
Gln
ser
Ala
Gly
300
Lys
Met
Ala
Thr
Gly
380
Ser
Ser
Trp
Ala
Ser
460
Leu

Gly

Glu
Phe
Gly
205
TYr
Gln
val
val
Ile
285
val
Gly
Glu
Arg
va'l
365
Gly
ser
Ser
Tyr
ser
445
Gly
Ala

Gly

Nucleotide seguence encoding MO115::IL10 I87A

Asn
Phe
190
Asn
Thr
Glu
Gln
LysS
270
Gin
Ile
Lys
Leu
Ala
350
ser
Ser
l.eu
Gln
Glin
430
Thr
Thr
val

Thr

ctggggectc
tgaactggyt
actatggtgg
cgtccatcag
attactgtgc
tctggggeca
gatccggegg
actcectgge
ttttatacag
ctcctaaget

gtggcaQCQg

ASn
175
Leu
val
Gln
val
Leu
255
ITe
Trp
Ash
Ala
Ala
335
Ala
Ser
Gly
Ala
ser
415
Gln
Arg
Asp
Tyr

Lys
495

agtgaaggtc
gcgacaggcc
tactagttac
cacagcctac
gagatgggac
agggaccacg
tggcggatcg
tgtgtctctg
ctcecaaccag
gctcatttac
gtctgggaca

160
TYr

Tyr
rhe
Lys
Gin
240
Gin
Ser
val
Ile
Thr
320
Arg
Trp
Gly
Gly
val
400
Leu
LYys
Glu
Phe
Tyr

480
Leu

60

120
180
240
300
360
420
480
540
600
660



gatitcactc
caatacctct
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tecaaageca
gagctgacca
atcgecgtygg
gtgctggact
tggcagcagg
acgcagaaga
ggaactcaga
aacagctgcea
ttcagcagag
gagtccttge
cagtttracc
catgtgaact
cgatttcttc
aagctccaag
atagaagcct

<210>
<211>
<212>
<213>

<220>

<223>
<400>

Gln
1

Ser
AsSn
Gly
L.YS
65

Met
Ala
Asp
Gly
Ser
145
Gly
Ser
Gin
val
Thr
225
Gin
Lys

Cys

val
val
Met
Asn
50

Gly
Glu
Arg
Phe
Ser
130
ASD
Glu
Ser
Pro
Pro
210
Tle
Tvyr
Arg

Pro

330
671
PRT
Artificial Ssequence

Gin
Lys
Asn
35

Ile
Arg
Ley
Trp
Trp
115
Gly
Ile
Arg
Asn
Pro
195
Asp
Ser
Leu
Leu

Ala

Leu
val
20

Trp
Asp
val
Ser
Asp
100
Gly
Gly
val
Ala
Gin
180
Lys
Arg
Ser
Tyr
Glu

260
Pro

tcaccatcag
actcgtggac
ctgacaaaac
tecttectett
catgcgtyggt
acggcgtgga
accgtgtggt
cgtgcgegge
aagggcagcec
agaaccaggt
agtgggagag
ccgacggete
ggaacgtctt
gcetcteect
Tggcaggtca
cccacticcec
tgaagacttt
tggaggactt
tggaggaggt
ccctggggga
cctgtgaaaa
agaaaggcat
acatgacaat

val
5

ser
val
Pro
Thr
Arg
85

Tyr
Gin
Gly
met
Thr
165
Lys
Leu
Phe
Leu
Ser
245
Pro

Glu

Gln
Cys
Arg
Tyr
Met
70

feu
Arg
Gly
Gly
Thr
150
Ile
ASn
Leu
Ser
GlIn
230
Trp
Lys

Ala

2479. 100PCO9_SEQUENCE_LISTING.TXTY
gctgaagatg
gggaccaagc
cecaccgtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcetge
gcecteccag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc
gtgatgcatg
cagaggcaca
tctageccay
cctaacatgc
aaggatcagc
ctygggttgee
gctgagaacc
accctcagge
gcegtggage
atgagtgagt
aactaa

Ser
LysS
GIn
Tyr
55

Thr
Arg
Tyr
Thr
Ser
135
Gin
Asn
Tyr
Tle
Gly
215
Ala
Thr
Ser

Ala

cagcctgeag
gtttggccag
tcacacatge
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtectce
ctccaacaaa
ccgagaacca
cagcctgacc
caatgggcag
cttettectc
ctcatgetec
gtctccgggt
ttctccgaat
aggcaaccty
ctttcaaatyg
taagggttac
gatgccccaa
gaacctgaag
caagagcaag
ctacaaagcc
gaagatacga

Gly
Ala
Ala

40
Gly

Ala
ser
25

Pro
Gly
Asp
ASp
Asp
105
val
Gly
Pro
Lys
Ala
185
Trp
Gly
Asp
Gly
Asp

265
Ala

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Gly
Thr
Gly
Asp
ser
170
Trp
Ala
sSer
val
Gln
250
Lys

Pro

val
Tyr
Gin
Ser
Ser
75

Thr
Arg
va'l
Gly
Ser
155
Ser
Tyr
Ser
Gly
Ala
235
Gly
Thr

ser

tggcagttta
tggagatcaa
cagcacctga
ccctcatgat
accctgaggt
4gecgeggga
accaggactyg
cceccecatcga
ceetgeccece
aaggctteta
actacaagac
tcaccgtgga
aggctctgea
acaattcttc
gccagggeac
ttcgagatet
tggacaactt
aagccttgtc
aagacccaga
tgaggctacg
aggtgaagaa
ttgacatctt

Lys
Thr
Gly
Tyr
60

Ile
ala
Ala
Ser
Ser
140
Leu
Gin
Gin
Thr
Thr
220
val
Thr
His

val

Page 176

LYS
Phe
Leu
45

Asn
Ser
val
Tyt
Ser
125
Gly
Ala
Ser
Gln
Arg
205
ASp
Tyr
Lys
Thr
Phe

MO115::TL10 187A fusion protein with H75 Tlinker
330

Pro
Thr
30

Glu
Glin
Thr
Tyr
Tyr
110
Gly
Gly
val
val

Lys

-190

Glu
Phe
Tyr
Leu
Cys

270
Leu

ttactgtcat
acggcrcgag
agcegegggt
cteceeggacc
caagttcaac
ggagcagtac
gctgaatggc
gaazaccatc
atcccgggat
tccaagegac
cacgccetecc
caagagcagy
caaccactac
cctgaataca
ccagtctgag
ccgagatgeo
gttgttaaag
tgagatgatc
cgccaaggeg
gcgctgteat
tgcctttaat
catcaactac

Gly
15

AsSp
Trp
LLYS
Ala
Tyt
val
Gly
Gly
Ser
l.eu
175
Pro
Ser
Thr
Cys
Glu
255
Pro

Phe

Ala
TYr
Met
Phe
TYr
80

Cys
Mat
Gly
Gly
iLeu
160
TYF
Gly
Gly
Leu
His
240
Ile
Pro

Pro

720

780

840

900

960

1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2016



275

Pro Lys Pro

290
Cys val val
305
Trp

Tyr val

Glu Glu Gln
Gin
355

Ala

Leu His
Asn LysS
370
Gly Gin Pro
385
Glu

Leu Thr

Tyr Pro Ser
Tyr
435
Tyr

Asn Asn

Phe Leu
450
Asn val Phe
465
Thr

GIn Lys

Ser Leu Asn
Gin
515

Pro

Pro Gly

Asn Leu
530
Lys Thr phe
545
Glu

Ser Leu

Ser Glu Met

Asn GTn Asp

595

Leu Lys Thr
610

Cys Glu Asn

625

Lys

Leu Glin

Phe Ile Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400> 331
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga

331
1500
DNA

LysS ASp

val Asp

Thr

vali

2479.100PCO9_SEQUENCE_LISTING.TXT

. 280
Leu Met
295

Ser His

310

Asp Gly
325
Tyr Asn
340
Asp Trp

Leu Pro

Arg Glu

val
ser
Leu
Ala

Pro

Glu val

Thr Tyr

Asn. Gly
360
Pro Ile
375

Gin val

380

ASN
405
Ile

Lys

Asp
420
Lys Thr

Ser Lys

ser Cys

Gln
Ala
Thr
Leu

sSer

val ser

val Glu

Pro Pro
440
Thr val
455

val Met

470

Ser Leu

485
Gly

Thr
Thr
Met

Gln

ser
Thr
Gln
Leu

Met

Leu Ser

GIn Met

Glu
520
Asp

Ser

Arg
535

LYS Asp

550

Glu
565
Glin
AsSp
Arg

Ser

Asp
Phe
Ala
l.eu

Lys

Phe Lys

Tyr Leu
Ala
600
Leu

LYS

Arg
615

Ata val

630

LYyS
645
Ile

cttectgacaa
cagtcttect
tcacatgegt
tggacggcgt
cgtaccgtgt
acgcgtgcge
ccaaagggea
ccaagaacca

Gly
Glu

Ile Tyr

Ala Tyr

Artificial Sequence

aactcacaca
cttccecceca
ggtggtggac
ggaggtgeat
ggtcagcgtc
ggtctccaac
gccecgagaa
ggtcagcctyg

Ile ser Arg

Glu Pro
315

Ala

Asp

His Asn

330

Arg val val

345
Lys

Ala Tyr

Glu Lys Thr

Thr Leu
395

Cys

Tyr

Thr
410
Gluy

Leu
Trp Ser
425
val

Leu Asp

ASp Lys Ser
Ala
475

Gin

His Glu
Pro Gly
490
Ala Gly His
505
Asn

ser Cys

Leu Arg Asp

Gln Leu Asp
555
Gly Tyr Leu
570

Glu Glu val
585
His val Ash

Arg Arg Cys
val
635

Met

Giu Gln

Ala
630
Thr

Lys

Met
6653

Met

GL1 PIMS synthesized molecule

tgcccaccgt
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtee
aaagccctec
ccacaggtgt
acctgectgg

285

Thr Pro Glu

300
Glu

val Lys

Lys Thr Lys

Ser val Leu

350

Ala Cys Ala
365

Ile ser
380

Pro

Lys

Pro ser

lLeu val Lys
GlIn
430

Gly

Asn Gly

ser Asp

445
Trp

Arg Gln

460

Leu His Asn

Arg His Asn

Ser Pro Asn
510
His Phe
525
Phe

Thr

Ala
540
Asn

Ser

Leu Leu

Gly Cys Gin
Glin
590

Gly

Met Pro

Ser Leuy
605
His Arg Phe
620
Lys

asn Ala

Ser Glu Phe

Lys Ile Arg

670

gcccageacce
acacccteat
aagaccctga
caaagccgeg
tgcaccagga
cagcececat
acaccctgec
tcaaaggett

Page 177

val Thr

Phe Asn
320
Pro Arg
335
Thr val

val Sser

Ala Lys

Arg Asp
400
Gly Phe
415
Pro Glu

Ser prhe

Gin Gly

His Tyr
480
Asn Ser
495
Ser Ser

Pro Gly

Arg val

Leu Lys
560
Ala Leu
575
Ala Glu

Glu Asn

Leu Pro

Phe ASh
640
Asp Ile
655

Asn

tgaagccgeyg
gatctccogg
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
cccatccegyg
ctatccaagc

60

120
180
240
300
360
420
480



gacatcgecg
ccegrgctgg
aggtggcage
tacacgcaga
attcccttga
ggtttagtgc
agtgactatt
accattagtc
atctccagag
gacacggcea
atggtcacag
tccggtggeg
gcaggggaga
cagagtaact
tacttggeat
acagacttca
cagcagcatt

<210
<211>
<21Z2>
<213>

<220
<223>

<400> 332
Glu Pro Lys
1
Pro

332
499
PRT

Glu Ala

Thr
35
val

Lys Asp

val Asp
50
Asp Gly val
65
Tyr

Asn Ser

Asp Trp Leu
Ala
115

Pro

Leu Pro

Glu
130
Asn

Arg
Lys Gln
145
Asp

Ile Ala

Lys Thr Thr

Ser Leu
195

Ser

Lys
Ser Cys
210
Ser ieu
225

Ile

Ser

Pro Leu

Glu Ser Ala
Ala
275

aAla

Cys Ala
Gln
290
Gly

Arg

ASp ser

305

tggagtggga
actccgacgg
aggggaacgt
agagcctctce
ccgaaagtta
agcctggaag
acatggcctg
atgacggtag
ataatgcaaa
ctratttcty
tctectcagg
gcggatctga
aggtcactat
acttggectg
ccactaggga
ctctgaccat
acaactratcc

ser Sser

Ala
20
Leu

Gly
Met
ser His

Glu val

Asp Lys
Ala
Ile
Glu

His

2479.100PC09_SEQUENCE_LISTING.TXT

gagcaatggg
ctccttette

cttctecatge
ccrgtetecy
cagcccgaat
gtccctaaaa
ggtccgecag
tagtacttac
aaccatccta
tgcaagacag
gggtggaggce
cattgigaty
gagctgcaag
gtaccagcag
atcaggggtc
cagcagtgtg
gctcacgttc

Artificial Sequence

Thr

Pro ser

ser Arg
40
Asp Pro
55

Asn Ala

70

Thr Tyr
85
Asn Gly
100

Pro Ile

GIn val

val ser

Arg
Lys
Glu
Tyr

Leu

val val

Ala Tyr
Thr
120
Leu

Lys

Thr
135

Thr Cys

150

Glu
165
Pro

val

Pro
180
Thr val

val Met

Leu Ser

Trp
val
AsSp
His

Pro

Glu ser

Leu Asp
ser
200
Ala

Lys

Glu
215

Gly Asn

230

Glu
245
Gly

Thr

Gly
260
ser Gly

Pro Thr

ser Thr

Ser
Ley
Phe
Lys

TYr

Tyr ser

val Gln

Thr pPhe
280
Gly Leu
295

Tyr Arg

310

cagccggaga
ctctacagea
tecegtgatge
ggtaactcat
tctgaggtge
ctcrectgtyg
gctccaacyga
tatcgagact
tacctgcaaa
aatattatgg
tciggtggeg
acccagactc
tccagtcaga
aaacctgggc
cctgatcgct
caggctgaag
ggttctggga

GL1 pPIMS synthesized molecule

Thr
i0
Phe

His Cys
val
25

Thr

Leu

Pro Glu

Glu val Lys

Lys Thr Lys
75
val Leu
90

Cys

sSer

Ala Ala

105

Ile ser Lys

Pro Pro 5ser

Leu val Lys
155
Gin

Asn Gly

170
Ser Asp
185

Arg

Gly

Trp GlIn

Leu His Asn
Phe
235

Ser

Ser Leu

Pro Asn
250
Pro Gly
265

Ser

Arg

Asp Tyr

Glu Trp val
val

315

Asp Ser

acaactacaa
agctcaccgt
atgaggctct
tattcaacca
agctggtgga
cagcctcagg
aggggctgga
ccgtgaaggy
tggacagtct
attattgggg
gtggctctgg
catccteeca
gtcttttgta
agtctcctaa
tcataggeag
atctggcaga
ccaagctaga

Pro Pro

rhe Pro
30
Thr
45
Asn

val

Phe
60
Pro Arg

Thr val

val ser

cys
Pro
Cys
Trp
Glu
Leu

Asn

gaccacgcct
ggacaagagc
gcacaaccac
agaagttcaa
gtctgctgga
attcactitc
gtgggtcgea
ccgattcaca
gaggtctgag
ccaaggagtc
cggaggtgga
ggctgtgtca
cagtagagac
actacttate
tggctctgyg
ttattactgt
aatcaaataa

Pro Ala
15
LYs Pro

val wval

Tyr val
GIn
80
Gln

Glu

His
95

Lys Ala

110

Ala Lys
125
Arg Asp
140
Giy Phe

Pro Glu

Sar phe

Gly
Glu
Tyr
Ash

Phe

Gin Pro

teu Thr

sSer
160
Tyr

Pro

Asn
175

Leu Tyr

190

Gin Gly
o205
His Tyr
220

Asn Gin

Glu val

Ser lLeu

Asn
Thr
Glu
GlIn

Lys

val Phe

GIn Lys
Gin
240
val

val

Leu
255

Leu Ser

270

Tyr Met
285
Ala Thr
300

Lys Gly

Page 178

Ala
Ile

Arg

Trp val

Ser His

Thr
320

Phe

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



Tle ser Arg

Leu Arg Ser

Met Asp Tyr
355

Gly Gly Ser
370

Gly Ser

385

Ala

ASD

Gly Glu

Tyr Ser Arg

Gln ser
435

Pro

Gly

val
450
Thr

Gly
Leu Ile
465
Gln

GIn His

Glu Ile Lys

<210>
<211>
<212>
<Z213>

<220>
<223>

333
1986
DNA

AsSp
Glu
340
Trp
Gly
Ile
LYyS
Asp
420
Pro
ASD
Ser

Tyr

Asn
323
ASp
Gly
Gly
val
val
405
Gln
Lys
Arg
Ser

Asn
485

Ala
Thr
Gin
Gly
Met
390
Thr
Ser
Leu
Phe
val

470
Tyr

2479.100PCO9_SEQUENCE_LISTING.TXT

Lys
Ala
Gly
Gly
375
Thr
Met
Asn
Leu
Ile
455
Glin

Pro

Artificial Seguence

Thr
Thr
val
360
Sar
GIn
Ser
Tyr
Ile
440
Gly
Ala

Leu

protein with H75 Tinker

<400> 333

gaggtgcage
tcctgtgeag
ccaacgaagg
cgagactceg
ctgcaaatygg
attatggatt
ggtggcggtg
cagactccat
agtcagagtc
cctgggeagt
gatcgettea
gctgaagatc
tctygggacca
ccaccgtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectge
gcecteccag
caggtgtaca
tgcctggtea
ccggagaaca
tacagcaagc
gtgatgcaty
cagaggcaca
tctagcccag
cctaacatgce
aaggatcagc
ctgggttgcec
gctgagaacc
accctcaggce
gccgtggage

tggtggagtc
cctcaggatt
ggctggagtg
tgaagggcecg
acagtctgag
attggggeea
gctctggegg
cctccecagge
ttttgtacag
ctcctaaact
taggcagtgg
tggcagatta
agctagaaat
cagcacctga
ccctcatgat
accctgaggt
agccgcgygga
accaggactg
cceccatega
ccetgecccc
aaggctrcta
actacaagac
tcaccgtgga
aggctctgea
acaattcttc
gccagggcac
ttcgagatct
tggacaactt
aagccttgtc
aagacccaga
tgaggctacg
aggtgaagaa

tgctggaggt
cactttcagt
ggtcgcaacc
attcacaatc
gtctgaggac
aggagtcatg
aggtggatcc
tgtgtcagea
tagagaccag
actratctac
ctctgggaca
ttactgtcag
caaactcgag
agccgegggr
ctcecggace
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atrcccgggat
tccaagcgac
cacgcctece
caagagcagg
caaccactac
cctgaataca
ccagtctgag
ccgagatgec
gttgttaaag
tgagatgatc
cgccaaggceyg
gcgctgteat
tgcctttaat

ITe Ley
330

Phe

Tyr

Tyr
345
Met

Cys

vatl Thr

Gly Gly Gly

Thr Pro Ser

395

Cys Lys ser
410

ey Ala
425

Tyr

Trp

Leu Ala

Ser Giy Ser

Glu Leu
475
Gly

Asp

Phe
490

Thr

ttagtgcagc
gactattaca
attagtcatg
tccagagata
acggceceactt
gtcacagtct
ggtggcggcy
ggggagaagy
agtaactact
ttggcatcca
gacttcactc
cagcattaca
cccaaatctt
gcaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggcgtacg
tccaaageca
gagctgacca
atcgeegrtgg
gtgctggact
tggcagcagg
acgcagaaga
ggaactcaga
aacagctgca
ttcagcagag
gagtccttge
cagttttacc
catgtgaact
cgatttettc
aagctccaag

Leu Gln Met
GIn
350

Ser

Ala Arg

val ser
365
Gly Ser
380
Ser

Gly

Gin Ala

Ser Gln Ser
Gin
430

Arg

Tyr Gln
Thr
445
Thr

Ser

Gly
460
Ala

ASp

Asp Tyr

Ser Giy Thr

ctggaaggtc
tggccetgggt
acggtagtag
atgcaaaaac
attrcrgtgc
cctcaggggy
gatctgacat
tcactatgag
tggcctggta
ctagggaatc
tgaccatcag
actatccgct
ctgacaaaac
tcticctett
catgcgtggt
acggcgtgga
accgtgtggt
cgtgcgoggt
aagggcagcee
agaaccaggt
agtgggagag
ccgacggctc
ggaacgtctt
gcectcteece
tggcaggtca
cccacttece
tgaagacttt
tggaggactt
tagaggaggt
ccctggggga
cctgtgaaaa
agaaaggcatr

Page 179

Asp Ser
335
Asn Ile

Gly Gly

Gly Gly

va'l ser
400
Leu Leu
415
Lys Pro

Glu ser

Phe Thr

Tyr Cys
480
Lys Leu
495

Nuclieotide sequence encoding GL1::IL10 I87A fusion

cctaaaactc
ccgecagget
tacttactat
catcctatac
aagacagaat
tggaggctet
tgtgatgacc
ctgcaagtec
ccagcagaaa
aggggtccct
cagtgtgcag
cacgttcggt
tcacacatgce
ceceeccaaaa
ggtggacgtg
ggtrgcataat
cagegtectc
ctccaacaaa
ccgagaacca
cagcectgace
caatgggcag
crrettectc
ctcatgctce
gtctccgogt
ttctccgaat
aggcaacctg
ctttcaaatyg
taagggttac
gatgccccaa
gaacctgaag
caagagcaag
ctacaaagcc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
9260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



2479.100PCO9_SEQUENCE_LISTING.TXT
atgagtgagt ttgacatcit catcaactac atagaagcct acatgacaat gaagatacga 1980
aactaa 1986

<210> 334
<211> 661
<212> PRT
<213> artificial seguence

<220>
<223> GL1::TL10 I87A fTusion protein with H75 Tinker

<400> 334
61u val GIn Leu Vg? Glu ser Ala Gly Gly Leu val GIn Pro ggy Arg
10
Ser Leu Lys Egu Ser Cys Ala Ala ggr Gly Phe Thr phe ger Asp Tyr
0
Tyr Met gTa Trp val Arg Gln iga pro Thr Lys Gly kgu Glu Trp val
5 .
Ala Tgr ITe Ser His Asp ggy Ser Ser Thr Tyr Tyr Arg Asp Ser val
5 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Thr Ile Leu Tyr
65 70 75 80
Leu GIln Met Asp ggr Leu Arg Ser Glu ggp Thr Ala Thr Tyr gge Cys
Ala Arg GIn Asn Ile Met Asp Tyr Trp Gly GIn Gly val Met val Thr
100 105 110
val Ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
115 120 125
Gly Ser Gly Gly Gly Gly Ser Asp Ile val Met Thr Gin Thr Pro Ser
130 135 140
Ser Gln Ala val Ser Ala Gly Glu tys val Thr Met Ser Cys Lys Ser
145 150 155 160
Ser Gln Ser Leu Leu Tyr Ser Arg Asp GIn Ser Asn Tyr Leu Ala Trp
165 170 175
Tyr Gin GIn Lys Pro Gly Gin Ser Pro Lys Leu Leu Ile Tyr Leu Ala
180 185 190
Arg Glu ser Gly val Pro Asp Arg Phe Ile Gly Ser Gly Ser
195 200 205
Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser val GIn Ala Glu Asp Leu
210 215 220
Ala Asp Tyr Tyr Cys Gln Gln His Tyr Asn Tyr Pro Leu Thr Phe Gly
225 230 235 240
ser Gly Thr Lys Leu Glu Ile Lys Leu Glu Pro Lys Ser Ser AsSp Lys
245 250 255
Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Ala Pro
260 265 270
ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
275 280 285
Arg Thr pPro Glu val Thr Cys val val val Asp val Ser His Glu Asp
290 295 300
Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn
305 310 315 320
Ala tys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val
325 330 335
val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Ala
340 345 350
Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
355 360 365
Thr ITe ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr
370 375 380
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn G1n val Ser Leu Thr
385 390 395 - 400
Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
405 410 415
Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu
420 425 430
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys
435 440 _ 445
: _Page 180

Ser Thr

Thr His Thr



ser
Ala
465
Gln
His
Cys
Asp
ASp
545
ey
val
Asn
Cys
val
625
Met

Met

<Z210>
<211>
<212>
<213>

Arg
450
Leu
Arg
Ser
Thr
aAla
530
Asn
Gly
Met
Ser
His
610
LYS
Ser

Lys

<220>

<223>

<400>

Trp
His
His
Pro
His
515
rhe
Leuy
Cys
Pro
Leu
595
Arg
Asn
Glu

Ile

335
1737
DNA
Artificial sequence

Gln
ASh
Asn
Asn
500
phe
ser
Leu
GIn
GlIn
580
Gly
Phe
Ala

rhe

Ar
660

Gln
His
Asn
485
Ser
Pro
Arg
Leu
Ala
565
Ala
Glu
Leu

Phe

ASD
645

g Asn

Gly
Tyr
470
Ser
Ser
Gly
val
LyS
550
Leu
Glu
Asn
Pro
Asn

630
Ile

2479.100PC09, _SEQUENCE_LISTING.TXT
Phe Ser Cys Ser

Asn
455
Thr
ser
Pro
Asn
Lys
535
Glu
Ser
Asn
Leu
Cys
615
LYS

Phe

va'l
GlIn
Leu
Gly
Leu
520
Thr
Ser
Glu
Gn
Lys
600
Gly
l.eu

Ile

protein with H65 Tinker

335

atgcacgtygg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgaggy
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
€Cgcgggagg
caggactgge
cccatcgaga
ctgcccccat
ggcttctatc
tacaagacca
accgtggaca
gctectgeaca
aattcttece
gtgacagtcc
aactttgaca
gaaaatgata
gggaaggcct
ataatcatcet
tacaggaaaa
tgccaggeta
aacaccagcec
aagccacccec

ccecageetgc
catctccagg
tgactgaagt
ccatctgeac
ccatggacac
tgggcatagg
acctegagec
ccgegagtgce
cccggacecec
agttcaactg
agcagtacaa
tgaatgocaa
aaaccatcte
ccegggatga
caagcgacat
cgecteecegt
agagcaggtg
accactacac
tgaatacaag
ctaaggaact
ctggaagtca
catccecaca
cgttccacat’
atggggtcge
taaacactca
caggttatcc
actccaggac
ctggcagaaa

tgtggtactg
caaagccact
ctgtgcggca
gggcacciec
gggactctac
caacggaacc
caaatctrct
accgtcagic
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgracgeg
caaagccaaa
gctgaccaag
cgccgtggag
gctggactec
gcagcaggyy
gcagaagagc
aactcagaaa
gtacataata
tgtgaacctt
ccgtgaaaga
acctcaagtce
ctgggactac
catcctaaag
tctggcagaa
ccctgaagge
crtcagetgt

Lys Ser

Asn Thr
490

Gln Gly

505

Pro Asn

Phe phe
Leu Leu
Met Ile
570
Asp Pro
585
Thr Leu
ASn LYS
Gln Glu

Asn Tyr
650

Leu
475
Gly
Thr
Met
Gln
Glu
555
Gln
ASp
Arg
Ser
Lys

635
Tie

gccagcagec
gaggtccgog

acctacatga

agtggaaatc
atctgeaagg
cagatttatg
gacaaaactc
ttcctertec
tgcotggrag
ggcgtggagg
cgtgtggtca
tycgeggtet
gggcageees
aaccaggtca
toggagagca
gacggctect
aacgtctict
ctetecctgt
gcacgtcatt
gagcatggca
ggagcaataa
gccactttge
caagtgaggg
aagtacctga
gttccagaaa
gtatcctyge
ctctaccagg
gtgttctgga
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460
ser

Thr
Gin
Leu
Met
540
Asp
pPhe
Ala
Leyu
LYS
620
Gly

Glu

val Met
Leu Ser
GlIn Met
Ser Glu
510
Arg Asp
525
Lys Asp
Phe Lys
Tyr Leu
iys Ala
590
Arg Leu
605
Ala val
ITe Tyr

Ala Tyr

NucTeotide sequence encoding CTLA4::PDL2 fusion

gaggcatcgc
tgacagtgcet
tggggaatga
aagtgaacct
tggagctcat
taattgatcc
acacatgccc
cccceaaaacc
tggacgtgag
Tgcataatge
gcgtectcac
ccaacaaagc
gagaaccaca
gcectgacctyg
atgggcagec
tcttcctcta
catgctcegt
ctccgggtcea
ctccgaattc
gcaatgtgac
cdgccagitt
tggaggagca
acgaaggaca
ccctgaaagt
cagatgaggt
caaacgtcag
tcaccagtgt
atactcacgt

His
Pro
Ala
485
Asn
Leu
Gin
Gly
Glu
575
His
Arg
Glu
Lys

Met
655

Glu
Gly
480
Gly
Ser
Arg
Leu
Tyr
560
Gly
val
Arg
GIn
Ala

0840
Thr

cagctttgty
tcggcagget
gttgaccttce
cactatccaa
gtacccaccyg
agaaccgtgc
accgtgeeca
caaggacacc
ccacgaagac
caagacaaag
cgtcetgeac
ccteccagec
ggtgracacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
gaggcacaac
tttattcaca
cctggaatge
gcaaaaggty
gctgccecta
gtaccaatgc
caaagettec
agagctcacc
cgttcctgee
tctgegecta
gagggaactt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1260
1260
1320
1380
1440
1500
1560
1620
1680



2479.100PCO9_SEQUENCE_LISTING.TXT
actttggcca gcattgacct tcaaagtcag atggaaccca ggacccartec aacttaa 1737

<210> 336
<211> 578
<212> PRT
<213> Artificial Sequence

<220>
<223> CTLA4::PDL2 fusion protein with H65 Tinker

<400> 336
Met His val Ala GIn Pro Ala val val Leu Ala Ser Ser Arg G;y Ile
1 5 10 1
Ala Ser phe ¥S1 Cys Glu Tyr Ala Ser Pro Gly Lys Ala ggr Glu val
25
Arg val Thr val Leu Arg GIn ﬁga Asp Ser Gln val Thr Glu val Cys
35 45
Ala Ala Thr Tyr met Met ggy Asn Glu Leu Thr ghe Leu Asp Asp Ser
50 0
Ile Cys Thr Gly Thr Ser Ser Gly Asn GIn val Asn Leu Thr Ile Gin
65 70 75 80
Gly Leu Arg Ala get Asp Thr Gly Leu Tyr Ile Cys Lys val g1u Leu
5 90 5
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Ile Gly Asn Gly Thr GIn Ile
100 105 110
Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125
Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
130 135 140
Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val
165 170 175
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 180
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
195 200 205
Thr Tyr Arg val val Ser val teu Thr val Leu His Gln Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
245 250 255
Gin val Tyr Thr Leu Pro Pro $er Arg Asp Glu Leu Thr Lys Asn Gin
260 265 270
val Ser Leu Thr Cys Leu val Lys-Gly Phe Tyr Pro Ser Asp Ile Ala
275 280 285
val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
290 295 300
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
305 310 315 320
Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser
325 330 333
val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
340 345 350
Leu Ser Pro Gly Gln Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr
355 360 365
GIn Lys Ala Arg His Ser Pro Asn Ser Leu Phe Thr val Thr val Pro
370 375 380
Lys Glu Leu Tyr ITe Ile Glu His Gly Ser Asn val Thr Leu Glu Cys
385 390 395 400
Asn Phe Asp Thr Gly Ser His val Asn Leu Gly Ala Ile Thr Ala Ser
405 410 415
Leu Gln Lys val Glu Asn Asp Thr Ser Pro His Arg Glu Arg Ala Thr
420 425 430
Leu teu Glu Glu GIn Leu Pro Leu Gly Lys Ala Ser Phe His Ile pPro
435 440 _ 445
GIn val GIn val Arg Asp Glu Gly GIn Tyr GIn Cys Ile Ile Tle Tyr
Page 182



Gly
465
Tyr
val
Trp
Glu
Gly
545
Thr

Pro

<210>
<211>
<212>
<213>

450
val

Arg
Gliu
Pro
Gly
530
Arg
L.eu

Thr

<220>

<223>

<400>

Ala
Lys
Leu
Ash
515
Leu
Asn

Ala

337

1551
DNA
Artificial Sequence

Trp
Ile
Thr
500
val
Tyr
Phe

Ser

ASp
Asn
485
Cys
ser
GIn

Ser

Ile
565

TYr
470
Thr
Gin
val
val
Cys

550
Asp

2479.100PCO9_SEQUENCE_LISTING.TXT

455
Lys

His
Ala
Pro
Thr
535
va’l

Leu

TYr Leu
ITe Leu
Thr Gly
505
Ala Asn
520
ser val
Phe Trp

Gin Ser

protein with H65 linker

337

atrgcacgtgg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgaggg
ccatactacc
ccagattctg
gcacctgaag
ctcatgatct
cctgaggtca
ccgcggyagg
caggactggc
cccatcgaga
ctgccceeat
ggcttetatce
tacaagacca
accgtggaca
gctctgcaca
aattctrccc

accgggggtc
tgetgoeggg
gagtgggact
tgceggeace
ggcttccagt
aaaccttgga
cacaacgcig

<210>
<211>
<212>
<213>

<220>

<223>

<400>
Met His val Ala Gin Pro Ala val val Leu Ala ser Ser Arg Gly Ile
15

1

338
516
PRT
Artificial Sequence

cccagectge
catctccadg
tgactgaagt
ccatcetgeac
ccatggacac
tgggcatagg
acctcgagec
ccgogggtge
ceceggaccec
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
ccecgggatga
caagcgacat
cgecteecegt
agagcaggty
accactacac
tgaatacaag
€Cgggtgcgyg
ttcacacgac
gcatgtgtgt
acccttgtcec
gtatcgactyg
cagactgcac
tgtgcgtece

Tgtggtactyg
caaagccact
ctgtgcggca
gggcacctcc
gggactctac
caacggaacc
caaatrcttct
accgtcagrtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggcgtacgeg
caaagccaaa
gctgaccaag
cgccgtggag
gctggactcce
gcagcagggy
gcagaagagce
aactcagaaa
ccctgggcge
gcgetgetge
ccagcctgaa
cccaggecag
tgceteggag
ccagttcggg
agggtcceccc

CTLA4::GITR fusion protein
338

Thr
LysS
490
Tyr
Thr
Leu
Asn

Gin
570

l.au
475
val
Pro
Ser
Arg
Thr

555
Met

gccagecagee
gaggtccggg
acctacatga
agtggaaatc
atctgcaagg
cagatttatg
gacaaaactc
ttcetettee
tgcgtggrag
ggcgtggagg
cgtgtggtca
tgcgeggtet
gggcagcececec
aaccaggtca
tgggagagea
gacggctcct
aacgtctict
ctcteccrgt
gcacgtcatt
ctcetgettg
cgcgattacc
ttccactgeg
ggggtacagt
accttctccy
tttctcactg
ccggeagage

460
Lys

Pro
Leu
His
Leu
540
His

Glu

val
Glu
Ala
Ser
525
Lys
val

Pro

Lys
Thr
Glu
510
Arg
Pro
Arg

Arg

Nucleotide sequence encoding CTLA4::GITR fusion

gaggcatcge
tgacagtgct
tggggaatga
aagtgaacct
tggagcrcat
taattgatcc
actacatgccce
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagc
gagaaccaca
gcectgacctg
atgggcagece
Tcttccicta
catgctccgt
ctccgggtca
ctccgaattc
ggacgggaac
cgggcgagga
gagacccttg
cccaggggaa
ggggccacga
tgttccetgg
cgcttgggta a

with H65 Tinker
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Ala ser
480

Asp Glu

495

val Ser

Thr Pro
Pre Pro

Glu Leu

560
Thr His
575

cagcrtrgtg
tcggcaggcet
gttgaccttc
cactatccaa
gtacccacceg
agaaccgtgce
accgrgeeca
caaggacacc
ccacgaagac
caagacaaag
cgtectgeac
cctcecagece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagcetc
gatgcatgag
gaggcacaac
tcagcgeecec
ggacgcgege
gtgctgttce
ctgcacgacc
attcagtret
aggecactge
gaacaagacc

3 10
Ala Ser pPhe val Cys Glu Tyr Ala Ser Pro Gly Lys Ala Thr Glu val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1551



Arg
Ala
Ile
65

Gly
Met
Tyr
Ser
Ala
145
Leu
Ser
Glu
Thr
Asn
225
Pro
Gln
val
val
Pro
305
Thr
val
Leu
Gin
Gly
385
Cys
Glu
Cys
Gly
Ile
465
Lys
Gly

Glu

val
Ala
50

Cys
Leu
Tyr
val
ser
130
Gly
Met
His
va'l
Tyr
210
Gly
Ite
val
Ser
Glu
290
Pro
vali
Met
Ser
Lys
370
Cys
Cys
Cys
Gly
Gln
450
Asp
Pro

Asn

Pro

Thr
Thr
Thr
Arg
Pro
Ile
115
ASp
Ala
Ile
Glu
His
195
Arg
lLys
Glu
Tyr
Ley
275
Trp
val
ASD
His
Pro
355
Ala
Gly
Arg
Cys
ASD
435
Gly
Cys
Trp
Lys

Leu
515

<210> 339
<211> 1437
<212> DNA

20
val

Tyr
Gly
Ala
Pro
100
ASp
Lys
Pro
ser
Asp
180
Asnh
val
Ala
Lys
Thr
260
Thr
Glu
ey
Lys
Glu
340
Gly
Arg
Pro
val
Ser
420
Pro
val
Ala
Thr
Thr

500
Gly

Leu
Met
Thr
Met
g5

Pro
Pro
Thr
Ser
Arg
165
Pro
Ala
val
Tyr
The
245
Leu
Cys
Ser
Asp
Ser
325
Ala
Gln
His
Gly
His
405
Glu
Cys
Gln
Ser
ASp

485
His

Arg
Met
Ser
70

ASD
Tyr
Glu
His
val
150
Thr
Glu
Lys
Ser
Ala
230
Ile
Pro
Leu
Asn
ser
310
Arg
Leu
Arg
Ser
Arg
390
Thr
Trp
Cys
Ser
Gly
470
Cys

ASN

2479. lOO;EOQ_SEQUENCEWLlSTING LTXT

Gin
Gly
55

Ser
Thr
Tyr
Pro
Thr
135
Phe
Pro
val
Thr
val
215
Cys
Ser
Pro
val
Gly
295
Asp
Trp
His
His
Pro
375
Leu
Thr
Asp
Thr
Gln
455
Thr
Thr

Ala

Ala
40

Asn
Gly
Gly
Leu
Cys
120
Cys
Leu
Glu
Lys
Lys
200
Leu
Ala
Lys
Ser
Lys
280
Gln
Gly
Gln
Asn
Ash

360
Asn

Leu

Arg
Cys
Thr
440
Gly
Phe
Gln

val

AsSp
Glu
Asn
Leu
Gly
105
Pro
Pro
Phe
val
Phe
185
Pro
Thr
val
Ala
Arg
265
Gly
Pro
Ser
Gin
His
345
Asn
Ser
Leu
Cys
Met
425
Cys
Lys
Ser
Phe

Cys
505

Ser
Leu
Gin
Tyr
90

Iie
ASD
Pro
Pro
Thr
170
Asn
Arg
val
Ser
Lys
250
Asp
Phe
Glu
Phe
Gly
330
Tyr
Ser
Glin
Gly
cys
410
Cys
Arg
Phe
Gly
Gly

490
va'l

Gin
Thr
val
75

Ile
Gly
ser
Cys
Pro
155
Cys
Trp
Glu
Leu
Ash
235
Gly
Glu
Tyr
Asn
Phe
315
AsSn
Thr
Ser
Arg
Thr
395
Arg
val
His
Ser
Gly
475
Phe

Pro

val
Phe
60

Asn
Cys
Asn
Asp
Pro
140
Lys
val
Tyr
Glu
His
220
Lys
GIn
Leu
Pro
ASn
300
Leu
val
Gin
Leu
Pro
380
Gly
Asp
GlIn
His
Phe
460
His
Leu

Gly
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Thr
45

Ley
Leu
LYyS
Gly
Leu
125
Ala
Pro
val
val
Gin
205
Gin
Ala
Pro
Thr
Ser
285
Tyr
Tyr
Phe
Lys
Asn
365
Thr
Thr
TY"P
Pro
Pro
445
Gly
Glu
Thy

Ser

30
Glu

Asp
Thr
val
Thr
110
Glu
Pro
Lys
val
ASD
190
TYr
Asp
Leu
Arg
Lys
270
Asp
Lys
Ser
Ser
Ser
350
Thr
Gly
AsD
Pro
Glu
430
Cys
Phe
Gly
val

Pro
510

val
ASp
Ile
Glu
95

GIn
Pro
Glu
AsSp
Asp
175
Gly
ASnh
Trp
Pro
Glu
255
ASnh
Ile
Thr
LyS
Cys
335
Leu
Arg
Gly
Ala
Gly
415
Phe
Pro
Gin
His
Phe

495
Pro

Cys
Ser
Gin
80

Leu
Ile
Lys
Ala
Thr
160
val
va'l
ser
l.eu
Ala
240
Pro
Gln
Ala
Thr
Leu
320
ser
Ser
Thr
Pro
Arg
400
Glu
His
Pro
Cys
Cys

480
Pro



2479.100PCO9_SEQUENCE_LISTING.TXT
<213> Artificial Sequence

<220>
<223> Nucleotide sequence encoding CTLA4::TGFBetaRl
fusion protein with H65 Tinker

<400> 339

atgcacgtgg cccagectge tgtggtactyg geccageagec gaggcatcge cagetttgtyg 60
tgtgagtatg catctccagy caaagccact gaggtccggg tgacagtget tcggcagget 120
gacagccagg tgactgaagt ctgtgcggca acctacatga tggggaatga gttgacctte 180
ctagatgatt ccatctgeac gggcacctcc agtggaaate aagltgaacct cactatccaa 240
ggactgaggg ccatggacac gggactctac atctgcaagg tggagcetcat gtacccaccg 300
Ccatactacc tgggcatagg caacggaacc cagatttatg taattgatcc agaaccgtge 360
ccagattctg acctcgagoc caaatcttct gacaaaacte acacatgocc accgtgocca 420
gcacctgaag ccgeggytge accgtcagtc ttcctoticce ccccaaaace caaggacacc 480
ctcatgatct cccggaccee tgaggtcaca tgegtggtgg tggacgtgag ccacgaagac 540
cctgaggtca agtrtcaactg gtacgtggac ggcgtggagg tgcataatgc caagacaaag 600
ccgcgggagyg agcagtacaa cagcacgtac cgtgtggtea gegtoctcac cgtcctgecac 660
caggactggc tgaatggcaa ggegtacgceg tgcgeggtct ccaacaaagc ccteccagec 720
cccatcgaga aaaccatctc caaagccaaa gggcagcococc gagaaccaca ggtgtacacce 780
ctgcccecat cccgggatga getgaccaag aaccaggtea gectgacctg cctggtcaaa 840
ggctrctatc caagcgacat cgecgtggag tgggagagca atgggcagcec ggagaacaac 900
tacaagacca cgcctcccgt getggactco gacggetcect tcttcectceta cagcaagete 960
accgtggaca agagcagygty gcagcagggg aacgtcttct catgctccgt gatgcatgag 1020
gctctgeaca accactacac gcagaagagce ctctocctgt ctocgggtca gaggcacaac 1080
aattcttccc tgaatacaag aactcagaaa gcacgtcatt ctccgaatte tgeggegetg 1140
ctcCccygygg cgacggegtt acagtgtttce tgecacctet gtacaadaga caattttact 1200
tgtgtgacag atgggctctg ctttgtctct gtcacagaga c¢cacagacaa agttatacac 1260
dacagcatgt gtatagctga aattgactta attcctcgag ataggccgtt tgtatgtgca 1320
ccctcttcaa aaactgyggic tgtgactaca acatattgcet gcaatcagga ccattgcaat 1380
daaatagaac ttccaactac tgtaaagtca tcacctggcec ttggtcctgt ggaataa 1437

<210> 340
<211> 478
<212> PRT
<213> Artificial sequence

<220>
<223> CTLA4::TGFBetaRl fusion protein with H65 Tinker

<400> 340
mMet His val Ala GIn Pro Ala val val Leu Ala Ser ser Arg Gly Ile
1 5 10 15
Ala Ser Phe ga] Cys Glu Tyr Ala Ser Pro Gly Lys Ala ggr Glu val
0 25

Arg val Thr val Leu Arg Gln Aéa Asp Ser Gin val Thr Glu val Cys
35 4 45

Ala ééa Thr Tyr Met Met Giy Asn Glu Leu Thr Phe Leu Asp Asp Ser

55 60

Ile Cys Thr Gly Thr Ser Ser Gly Asn GIn val Asn Leu Thr Ile GlIn

65 70 75 80

Gly Leu Arg Ala ggt Asp Thr Gly Leu g%r ITe Cys Lys val g]u Leu

5
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly Ile Gly Asn Gly Thr Gln Ile
100 105 110

Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Glu Pro Lys
115 120 125

Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala

130 135 140

Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr

145 150 155 160

Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val

165 170 175
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190

Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
195 200 205

Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu
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210 215
Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn
225 230 235
Pro Tle Glu Lys Thr Ile Ser Lys Ala Lys Gly
245 250
Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
260 265
val Ser Leu Thr Cys teu val Lys Gly Phe Tyr
275 280
val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
290 295
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
305 310 315
Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn
325 330
val Met His Glu Ala teu His Asn His Tyr Thr
340 345
Leu Ser Pro Gly GIn Arg His Asn Asn Ser Ser
355 360
Gln Lys Ala Arg His Ser Pro Asn Ser Ala Ala
370 375
Thr Ala Leu GIn Cys Phe Cys His Leu Cys Thr
385 320 395
Cys val Thr Asp Gly Leu Cys Phe val Ser val
405 410
tys val Ile His Asn Ser Met Cys Ile Ala Glu
420 425
Arg Asp Arg Pro Phe val Cys Ala Pro Ser ser
435 440
Thr Thr Thr Tyr Cys Cys Asn GIn Asp His Cys
4590 455
Pro Thr Thr val Lys Ser Ser Pro Gly Leu Gly
465 470 475
<210> 341
<211> 798
<212> DNA
<213> Artificial Sequence
<220>
<223> Human CDB6-AFH synthesized molecule
<400> 341
Ctgaagattc aagcttatit caataagact gcagacctgc
caaaaccaaa gcctgagtga gctagtagta ttitggcagy
aatgaggtat acttaggcaa agagaaattit gacagegtic
acaagttttg attcagacag ttggaccctg agacttcaca
ggctrtgratc aatgtatcat ccatcacaaa aagcccacag
atgaattcty aactgtcagt gcttgctaac ttcagtcaac
aatataacag aaaatgtgta cataaatttg acctgctcat
cctaagaaga tgagtgtttt gctaagaacc aagaattcaa
atgcagaaat ctcaagataa tgtcacagaa ctgtacgacg
tcattcccty atgttacgag caatatgacc atcttctgta
cggcttttat cttcaccttt ctctatagag. cttgaggacc
agactgaacg acatcttcga ggctcagaaa atcgaatgge
gacgataagg attacaagga tgacgacgat aaggattaca
catcatcatc atcactga
<210> 342
<211> 265
<212> PRT
<213> Artificial sequence
<220>
<223> Human CDB6-AFH synthesized molecuyle
342

<400>

Lys
Gin
Leu
Pro
Asn
300
Leu
val
Gln
Leu
Leu
380
Lys
Thr
Ile
Lys
Asn

460
Pro

catgccaatt
accaggaaaa
attccaagta
atcttcagat
gaatgaticg
ctgaaatagt
ctatacacgg
ctatcgagta
trtccatcag
ttctggaaac
gtcagectcc
acgaagatta
aggatgacga
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220

Ala Leu Pro

Pro Arg Glu
255
Thr Lys Asnh
270
Ser Asp Ile
285
Tyr Lys Thr

Tyr Ser Lys

Phe Ser Cys
335
Lys Ser Leu
350
Asn Thr Arg
365
Leu Pro Gly

Asp Asn Phe

Glu Thr Thr
415
Asp Leu Ile
430
Thr Gly ser
445
Lys Ite Glu

val Glu

Ala
240
Pro
Gin
Ala
Thr
Leu
320
ser
Ser
Thr
Ala
Thr
400
Asp
Pro
val

Leu

tgcaaactct
cttggttctyg
tatgggccgce
caaggacaag
catccaccag
accaattict
ttacccagaa
tgatggtatt
ctitgtctgtt
tgacaagacg
ccecagactct
caaggatgac
cgataagcat

60

120
180
240
300
360
420
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780
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Leu Lys Tle Gln Aga Tyr Phe Asn Lys {gr Ala Asp Leu Pro Cys Gln
1 15
Phe Ala Asn ger Gin Asn Gln Ser Egu Ser Glu Leu val §81 Phe Trp
0
GIn Asp g;n Glu Asn Leu val Leu Asn Glu val Tyr Lgu Gly Lys Glu
40 4
Lys Ege Asp Ser val His ggr Lys Tyr Met Gly Agg Thr Ser Phe Asp
6
Ser Asp Ser Trp Thr Leu Arg Leu His Asn Leu GIn Ile Lys Asp Lys
65 70 75 80
Gly Leu Tyr Gln gys Ile Ile His His 555 Lys Pro Thr Gly nggt Ile
5
Arg Iie His GIn Met Asn Ser Glu Leu Ser val Leu Ala Asn Phe Ser
100 105 110
GIn Pro Glu Ile val Pro Iie Ser Asn Ile Thr Glu Asn val Tyr Ile
115 120 125
Asn Leu Thr Cys Ser Ser Iie His Gly Tyr Pro Glu Pro Lys Lys Met
130 135 140
Ser val Leu Leu Arg Thr Lys Asn Ser Thr Ile Glu Tyr Asp Gly Ile
145 150 155 160
Met GIn Lys Ser GlIn Asp Asn val Thr Glu Leu Tyr Asp val Ser Ile
165 170 175
Ser Leu Ser val Ser Phe pPro Asp val Thr Ser Asn Met Thr ITe phe
180 185 190
Cys Ile Leu Giu Thr Asp Lys Thr Arg Leu Leu Ser Ser Pro Phe Ser
195 200 205
Ile GTu Leu Glu Asp Pro Gln Pro Pro Pro Asp Ser Arg Leu Asn Asp
210 215 220
ITe pPhe Giu Ala GIn Lys Ile Glu Trp His Glu Asp Tyr Lys AsSp Asp
225 230 235 240
ASp AsSp Lys Asp Tyr Lys Asp Asp Asp Asp Lys Asp Tyr Lys Asp Asp
245 250 255
Asp Asp Lys His His His His His His
260 . 265
<210> 343
<211> 801
<212> DNA
<213> Artificial Seguence
<220>
<223> Mouse CD86-AFH synthesired molecule
<400> 343
gtggagacge aagcttattt caatgggact gcatatctge cgtgcccatt tacaaaggcet
caaaacataa gcctgagtga getggtagta tttiggcagg accagcaaaa gttggttery
tacgagcact atttgggcac agagaaactt gatagtgtga atgccaagta cctgggecge
acgagctttg acaggaacaa ctggactcta cgacttcaca atgttcagat caaggacatg
ggctcgtatg attgttttat acaaaaaaag ccacccacag gatcaattat cctccaacag
acattaacag aactgtcagt gatcgccaac ttcagtgaac ctgaaatraaa actggetcag
aatgtaacag gaaattctyg cataaatttg acctgcacgt Ctaagcaagg tcacccgaaa
cctaagaaga tgtattttct gataactaat tcaactaatg agtatggtga taacatgcag
atatcacaag ataatgtcac agaactgtic agtatctcca acagcctcic tcotttcattce
ccggatggtyg tgtggcatat gaccgttgitg tgtgtictgg aaacggagtc aatgaagatt
tcctccaaac ctcetcaattt cactcaagag tttccatctce ctcaaacgta ttggaaggag
tctagactga acgacatctt cgaggctcag aaaatcgaat ggcacgaaga ttacaaggat
gacgacgata aggattacaa ggatgacgac gataaggatt acaaggatga cgacgataag
catcatcatc atcatcactg a
<210> 344
<211> 266
<212> PRT
<213> Artificial Sequence
<220>
<223> Mouse CD86-AFH synthesized molecule
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<400> 344
Vii Glu Thr GIn Aga Tyr Phe Asn Gly Egr Ala Tyr Leu Pro Cys Pro
15
Phe Thr Lys %éa Gln Asn Ile Ser 5eu Ser Glu Leu val val phe Trp
5 30
Gln Asp g1n GIn Lys Leu val Leu Tyr Glu His Tyr Lgu Gly Thr Glu
5 40 4
Lys Leu Asp Ser val Asn ééa Lys TFyr Leu Gly ggg Thr Ser Phe Asp
50
Arg Asn Asn Trp Thr Leu Arg Leu His Asn val GIn Ile Lys Asp Met
65 70 75 80
Gly Ser Tyr Asp ggs Phe Ile GIn Lys ggs Pro Pro Thr Gly Ser Ile
95
ITe Leu Gln GIn Thr Leu Thr Glu Leu Ser val Ile Ala Asn Phe Ser
100 105 110
Glu Pro Glu Ile Lys Leu Ala Gin Asn val Thr Gly Asn Ser Gly Ile
115 120 125
Asn Leu Thr Cys Thr Ser Lys GIn Gly His Pro Lys Pro Lys Lys Met
130 135 140
Tyr Phe Leu ITe Thr Asn Ser Thr Asn Glu Tyr Gly Asp Asn Met Gln
145 150 155 160
ITe Ser Gln Asp Asn val Thr Glu Leu Phe Ser Ile Ser Asn Ser Leu
165 170 175
Ser Leu Ser pPhe Pro Asp Gly val Trp His Met Thr val val Cys val
180 185 190
Leu Glu Thr Glu Ser Met Lys Ile Ser Ser Lys Pro Leu Aspn Phe Thr
195 200 205
Gln Glu Phe Pro Ser Pro GIn Thr Tyr Trp Lys Glu Ser Arg Leu Asn
210 215 220
Asp I'le Phe Glu Ala Gln Lys Ile Glu Trp His Glu Asp Tyr Lys Asp
225 230 235 240
Asp Asp Asp Lys Asp Tyr Lys Asp Asp ASp AsSp Lys Asp Tyr Lys Asp
245 250 255
Asp Asp Asp Lys His His His His His His
260 265
<210> 345
<211> 1116
<212> DNA
<213> Artificial Sequence
<220>
<223> GITR Ig synthesized molecule
<400> 345
cagcgececa ccgggggtcc cgggtgegge cctgggegoe tcotgettgy gacgggaacy
gacgcgeget gotgecgggt tcacacgacyg cgetgetgec gegattacce gggcegaggag
tgctgttceyg agtgggactg catgtgtgtc cagcctgaat tccactgegg agacccttge
tgcacgacct gccggcacca cccttgtcce ccagygccagy gggtacagic ccaggggaaa
ttcagttttyg gcttccagtg tatcgactgt gcctcgggga ccttetecgg gggecacgaa
ggccactgca aaccttggac agactgcacc cagticgggt ttctcactgt gttccctggg
aacaagacce acaacgctgt gtgegtecca gggtccccge cggeagagoee gottgggetce
gagcccaaat cttctgacaa aactcacaca tgcccaccgt goccagcace tgaagecgeg
ggtgcaccgt cagtcttcct cticccccca aaacccaagg acaccctcat gatctcecygg
acccctgagg tcacatgegt ggtggtggac grgagccacg aagaccctga ggtcaagttc
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg ggaggageag
tacaacagca cgtaccgtgt ggtcagcgic cicaccgtcc tgcaccagga ctggctgaat
ggcaaggcgt acgcgtgege ggtctccaac aaagccctcc cageccccat cgagaaaacc
atctccaaag ccaaagggca geeccgagaa ccacaggtgt acaccctgee cccatecegg
gatgagctga ccaagaacca ggtcagoctg acctgectgg tcaaaggett ctatccaage
gacatcgcecg tggagtggga gagcaatggg cagecggaga acaactacaa gaccacgect
cccgtgetygyg actecgacgg ctecttcetic ctctacagca agctcaccgt ggacaagage
cggtggcage aggggaacgt cttctcatge tccgtgatgc atgaggetct gcacaaccac
tacacgcaga agagcctctc cctgtctccg ggttaa
<210> 346
<211> 371
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<212> PRT

<213> Arvificial Sequence

<220>
<223> GITR Ig synthesized molecule

<400> 346
Gin Arg Pro Thr Ggy Gly pPro Gly Cys ggy Pro Gly Arg Leu Leu Leu
1 i5
Gty Thr Gly ggr Asp Ala Arg Cys Cys Arg val His Thr Thr Arg Cys
25 30
Cys Arg ggp Tyr Pro Gly Glu ggu Cys Cys Ser Glu Trp Asp Cys Met
45
Cys val Gln Pro Glu Phe gis Cys Gly Asp Pro g%s Cys Thr Thr Cys
50 5
Arg His His Pro Cys Pro Pro Gly Glin Gly val GlIn Ser GIn Gly Lys
65 70 75 80
Phe Ser Phe Gly Phe GIn Cys Ile Asp Cys Ala Ser Gly Thr Phe Ser
85 90 95
Gly Gly His Glu Gly His Cys Lys Pro Trp Thr Asp Cys Thr GIn Phe
100 105 110
Gly Phe Leu Thr val Phe Pro Gly Asn Lys Thr His Asn Ala val Cys
115 120 125
val Pro Gly Ser Pro Pro Ala Glu Pro Leu Gly Leu Glu Pro Lys Ser
130 135 140
Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala
145 150 155 160
Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
165 170 175
Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser
1860 185 190
His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
195 200 205
val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
210 215 220
Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu Asn
225 230 235 240
Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro
245 250 255
Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Glin Pro Arg Glu Pro GlIn
260 265 270
val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val
275 280 285
ser iLeu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
290 295 300
Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro
305 310 315 320
Pro val teu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
325 330 335
val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
340 345 350
Met HMis Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
355 360 365
Ser Pro Gly
370

<210> 347

<211> 1137

<212> DNA

<213> Artificial Seqguence

<220>
<223> Pbl Ig synthesized molecule

<400> 347

ttagactcce cagacaggcc ctggaaccce cccacctiet ccccagecct gotegtggtyg 60
accgaagggg acaacgccac cttcacctge agcettcteca acacatcgga gagettcgtg 120
. _ Page 189 _



ctaaactggt
gaccgeagec
gacttecaca
gccatcteec
acagagagaa
cagttccaac
ccggctccaa
gtactcatga
gacccagatg
caaacccata
caccaggact
gcgeccateg
gtcrrgecte
acagacttca
aactacaaga
ctgagagtgg
gagggtctgc

<210> 348
<Z21l> 378
<212> PRT
<213>

<220>
<223>

<400> 348
Leu Asp Ser
1

Leu Leu val

Thr
35

GIn

Ser Asn

5er Asn

50

Pro Gly G1In

65
ASp Phe His

Tyr Leu Cys

Ser Leu Arg
115
Thr Ala His

130
Glu Glin
145

Pro

Pro

Ala Pro

Lys Ile Lys
val
195

Asn

val val

Phe val
210
Glu Asp
225

His

Tyr

Gln Asp

Lys Asp Leu

ser val Arg
275
Thr Lys
290

Glu

Met

Pro
305
Asn

ASp

Tvr Lys

accgcatgag
agcccggeca
tgagcgiggt
tggcccccaa
gggcagaagt
tcgageagee
atcttcttgy
tctecctgag
tccagatcag
gagaggatta
ggatgagtgg
agagaaccat
caccagaaga
tgcctgaaga
acactgaacc
aaaagaagaa
acaatcacca

Pro Asp Ar

5
val Thr Gl
20
sar

Glu se

Thr Asp Ly
Ar
70

Va

Asp Cys

Met Ser
85

Gly Ala 11
100
Ala

Glu Le

Pro Ser Pr
Pr
15

Le

Arg Gly

Asn Leu
165
Asp val
180

Asp

Le

val se

Asn val @l
Th
23

Se

Asn Ser
Met
245
Ala

Trp

Pro Pr

260

Ala Pro Gl

Lys GIn va

Ile Tyr va

2479.100PCO9_SEQUENCE_LISTING.TXT

ccccageaac
ggactgccgc
cagggcecgg
ggcgcagatc
gcecacagec
cagagggccc
tggttcatcc
ccceatagte
ctggtttgty
caacagtract
caaggagttc
ctcaaaaccce
agagatgact
catttacgtyg
agtcctggac

ctgggtggaa
cacgactaag

Artificial seguence

g Pro Trp

u Gly Asp
val
40

Ala

r Phe
Leu
55

Phe

]

g
1

Arg

val Arg

e Ser Ley
val
120

PO

u Arg

o Ser

135

o Thr Ile

0
u

Gly Gly

u Met Ile

r Glu Asp
200
val His
215

Leu

u

r
0
r

Arg
Gly Lys

o ITe Glu

n val
1

1

Tyr
280
Thr Leu
295

Glu Trp

316

Asn Thr G]

u Pro-val

cagacggaca
ttececgtgtea
cgcaatgaca
aaagagagcc
caccccagcc
acaatcaagc
gtcttcatct
acatgtgtgg
aacaacgtag
ctccgggtgy
aaatgcaagy
aaagggtcag
aagaaacagg
gagtggacta
tctgatggtt
agaaatagcet
agetterecc

PD1l Ig synthesized molecule

Pro
10
Ala

Asn Pro

Asn Thr
25
Leu

Asn Trp

Ala Phe Pro
Gln
75

Arg

val Thr

Ala Arg
90
Ala pro
105
Thr

Lys

Glu Arg

Pro Ala

Arg

Lys Pro Cys

155

Ser Ser val

170

ser Leu Ser

185
ASp

Pro Asp

Thr Ala GIn

val val ser
235
Phe Lys
250

Thr

Glu

Arg Ile

265

val Leu Pro

Thr Cys Met

Thr Asn Asn

315
ser

Leu Asp

agctggccgc
cacaactgcc
gcggeaccta
tgcgggcaga
ccteacccag
cctgtectee
tcecetccaaa
tggtggatgt
aagtacacac
tcagtgecect
tcaacaacaa
taagagctcec
tcactctgac
acaacgggaa
cttacttcat
actccrgitc
ggactccggg

Thr Phe Ser

Phe Thr Cys

30

Tyr Arg Met
45

Glu Asp

60

Leu

Arg

Pro Asn

Asn Asp Ser
Ile
110

Glu

Ala Gln

Ala
125
Gln

Arg
Gly Phe
140
Pro

Pro Cys

Phe Ile Phe
val
190

Ie

Pro Ile
Gln
205
Glin

val

Thr
220
Ala

Thr

Leu Pro

Cys Lys val

ser Pro
270
Glu

Lys
Pro Pro
285
val Thr
300

Gly

Asp

Lys Thr

Asp Gly Ser

Page 190

ctrccecgag
caacgggcgt
cctcetgtgog
gctcagggtg
gccageegge
atgcaaatge
gatcaaggat
gagcgaggac
agctcagaca
ccccatccag
agacctccca
acaggtatat
ctgcatggtc
aacagagcta
gtacagcaag
agtggtccac
taaataa

Pro Ala
15
Ser Phe

Seyr Pro

Ser GIn

Gly Arg
80
Gty Thr
95
Lys Glu

val Pro

Gin Leu

Lys Cys
160
Pro Pro
175
Thr Cys

Ser Trp

His Arg
GIn
240
Asn

ile

Asn
255
Lys Gly

Glu Glu

Phe Met

Glu Leu
320

Tyr Phe

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1137



325

2479.100PCOS_SEQUENCE_ELTISTING.TXT
330

335

Met Tyr Ser Lys Leu Arg val Glu Lys Lys Asn Trp va'l Glu Arg Asn
340 350

345

Ser Tyr Ser Cys Ser val val His Glu Gly Leu His Asn His His Thr

355 360 365

Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys
370 375

<210>
<211>
<212>
<213>

<220>
<223>

<400>

agcccaggeoc agggcaccca gtctgagaac agcetgcacce actteccagy
aacatgcttc gagatctccg agatgecttc agecagagtga agactttctt
gatcagctyg acaacttgtt gttaaaggag tccttgctgg aggactttaa
ggttgccaag ccttgtctga gatgatccag ttttacctgg aggaggtgat
gagaaccaag acccagacgc caaggcgcat gtgaactccc tgggggagaa
ctcaggctga ggctacggeg ctgtcatcga tttcttccct gtgaaaacaa
gtggagcagg tgaagaatygc ctttaataag ctccaagaga aaggcatcta
agtgagtttg acatcttcat caactacata gaagcctaca ttacaatgaa
aatcttctga caaaactcac acatgcccac cgtgcccage
cgtcagtcit cctcttccce ccaaaaccca aggacaccct
cggaccccty aggtcacatg cgtggtggtyg gacgtgagee acgaagacce
ttcaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagec
cagtacaaca gcacgtaccg tgtggtcagc gtcctcaccyg tcctgeacca
aatggcaagg cgtacgcgtg cgeggtetcc aacaaagece teoccageeee
accatctcca aagccaaagg gcagecccga gaaccacagg tgtacaccct
cgygatgagc tgaccaagaa ccaggtcage ctgacctgec tggtcaaagg
agcgacatcy ccgtggagtg ggagagcaat gggcagecygg agaacaacta
cctceccgtge tggactccga cggotcctte ttoctctaca geaagetcac
agcaggtggc agcaggggaa cgtcttctca tgetccgtga tgcatgagge
cactacacgc agaagagcct ctcectgrct ccgggtgaag ttcaaattce
agttacagcc cgaattctca ggtgcagcetyg gtgcagtctg gggetgaggt
ggggcctcag tgaaggtctc ctgcaaggct tctggataca ccttcaccga
aactgggtygc gacaggecce tggacaaggg cttgagtgga tgggaaatat
tatggtggta ctagttacaa tcagaagttc aagggcaggg tcaccatgac
tccatcagca cagcctacat ggagotgage aggcigagat crgacgacac
tactgtgcga gatgggacta taggtacgac gacgggaggg cttactatgt
tggggccaag ggaccacggt caccgtctece tcaggtggag geggrtcagg
tccggeggtyg goggateggy tggoggegga tcetgacatcg tgatgaccca
tcectggetyg tgtctctggy cgagagggee accatcaact gcaagtccag
ttatacagct ccaaccagaa gaactactta gcttggtace agcagaaacc
cctaagctge tcatttactg ggcatctacc cgggaatccg gggtccectga
ggcagcgggt ctgggacaga tttcactcte accatcagca gectgcagge
gcagtttatt actgtcatca atacctctac tcgtggacgt ttggecaggg

ctegagoeca
gcggatygcac

349
1995
DNA
Artificial Sequence

Nucleotide sequence encoding IL10 I87A::M0115
fusion protein with H81 Tinker

349

gagatcaaac ggtaa

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>
i

350
664
PRT
Artificial Sequence

IL10 187A::M0115 fusion protein with H81 Tinker
350

10
20

caacctgect
tcaaatgaag
gggtraccty
gccccaaget
cctgaagacce
gagcaaggcc
caaagccatg
gatacgaaac
acctgaagec
catgatctcc
tgaggtcaag
gcgdggaggag
ggactggctg
catcgagaaa
gcceccatece
cttctatcca
caagaccacyg
cgtggacaag
tctgcacaac
cttgaccgaa
gaagaagcct
ctacaacatg
tgatcctrac
cagggacacyg
ggccgtgtat
tatggacttc
cggaggtgga
gtctccagac
ccagagtgtt
aggacagcct
ccgattcagrt
tgaagatgty
gaccaagctg

ser Pro Gly Gln Gly Thr Gln Ser Glu Asn Ser Cys Thr His Phe Pro
5

15
Gly Asn Leu Pro Asn Met Leu Arg Asp Leu Arg Asp Ala Phe Ser Arg
25 30

val Lys Thr Phe Phe GIn Met Lys Asp GlIn Leu ASp Asn Leu Leu Leu
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1560
1560
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1740
1800
1860
1920
1980
1995



LYS
l.eu
65

Glu
Asn
Pro
Ash
Ile
145
Leu
Ala
pPro
val
val
225
Gln
Gln
Ala
Pro
Thr
305
Ser
Tyr
Tyr
Phe
Lys
385
ser
val
Tyr
GIn
Ser
465
Ser
Thr
Arg
val
Gly
545
Ser

sSer

Glu
50

sSer
Asn
L.eu
Cys
Lys
130
Phe
Glu
Pro
Lys
val
210
ASD
Tyr
ASp
Leu
Arg
290
Lys
Asp
LYS
Ser
Ser
370
Ser
Tyr
Lys
Thr
Gly
450
Tyr
Ile
Ala
Ala
Ser
530
Ser
Leu

G1In

35
Ser

Glu
GTn
Lys
Glu
115
Leu
Ile
Pro

Glu

Asp
195
Asp
Gly
Asn
Trp
Pro
275
Glu
Asn
ITe
Thr
Lys
355
Cys
Leu
Ser
Lys
Phe
435
l.eu
Asn
Ser
val
Tyr
515
Ser
Gly
Ala

ser

Lau
Met
Asp
Thr
100
Asn
Gin
Asn
Lys
Ala
180
Thr
va'l
val
Ser
Leu
260
Ala
Pro
GIn
Ala
Thr
340
ey
Sar
Ser
Pro
Pro
420
Thr
Glu
Gin
Thr
TYr
500
Tyr
Gly
Gly
val

val

Leu
Ile
Pro
85

Leu
Lys
Glu
TYr
Ser
165
Ala
l.eu
Ser
Glu
Thr
245
Asnh
Pro
Gln
val
va'l
325
Pro
Thr
val
Leu
Asn
405
Gly
AsSp
Trp
Lys
Ala
485
Tyr
val
Gly
Gly
Ser

565
Leu

Glu
Glin
70

Asp
Arg
Ser
Lys
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
Ser
310
Glu
Pro
val
Met
ser

350
Ser

Ala

Tyr
Met
rPhe
470
Tyr
Cys
Met

Gly

Gly

550
Leu

Tyr

2479, 100PCO9_SEQUENCE_L ISTING, TXT
40 45

Asp
55

Phe
Ala
Ley
Lys
Gly
135
Glu
ASp
Ala
Ile
Glu
215
His
Arg
Lys
Glu
Tyr
295
Leuy
Trp
va't
Asp
His
375
Pro
GlIn
Ser
Asn
Gly
455
Lys
Met
Ala
Asp
Gly
535
Ser

Gly

‘Ser

Phe Lys Gly Tyr Leu
60

Tyr
Lys
Arg
Ala
120
Ile
Ala
L.ys
Pro
Ser
200
Asp
Asn
val
Ala
LYS
280
Thr
Thr
Glu
Leu
LysS
360
Glu
Gly
val
val
Met
440
Asn
Gly
Glu
Arg
Phe
520
Ser
Asp
Glu

Ser

Leu
Ala
Leu
105
val
Tyr
Tyr
Thr
ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Ser
Asp
345
Sar
Ala
Glu
Gin
Lys
425
Asn
Ite
Arg
Leu
Trp
505
Trp
Gly
Tie
Arg

Asn

Glu
His
90

Arg
Glu
Lys
ITe
His
170
val
Thr

Glu

Lys

Ser
250
Ala
Iie
Pro
l.ey
ASN
330
Ser
Arg
Leu
va]l
Leu
410
val
Trp
Asp
val
Ser
490
Asp
Gly
Gly
val
Ala

570
GIn

Glu
75

val
Arg
Gln
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
ASp
Trp
His
GIn
395
val
Ser
val
Pro
Thr
475
Arg
Tyr
Glin
Gly
Met
555
Thr

LysS

val
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
Lys
220
Lys
Leu
Ala
Lys
ser
300
Lys
Gin
Gly
GIn
Asn
380
Ile
Glin
Cys
Arg
Tyr
460
Met
Ley
Arg
Gly
Gly
540
Thr
Ile

Asn

Page 192

Gly
Met
Ser
His
Lys
125
Ser
Lys
Pro

rhe

val:

205
Phe

Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
Gin
365
His
Pro
ser
Lys
Glin
445
Tyr
Thr
Arg
Tyr
Thr
525
Ser
Gln
AsSh

TYr

Cys
Pro
L.ey
Arg
110
Asn
Glu
Ile
Pro
Pro
190
Thr
Asn
Arg
val
Ser
270
Lys
Asp
Phe
Glu
Phe
350
Gly
Tyr
Leu
Gly
Ala
430
Ala
Gly
Arg
sar
Asp
510
Thr

Gly

Ser

Cys

Leu

Gin
Glin
Gly
95

Phe
Ala
Phe
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
Ash
Gly
Glu
Tyr
Asn
335
Phe
AsSh
Thr
Thr
Ala
415
Ser
Pro
Gly
ASP
Asp
495
ASp
val
Gly
Pro
Lys
575
Ala

Alta
Ala
Giu
l.eu
phe
Asp
ASnN
160
Pro
Lys
val
Tyr
Glu
240
His
Lys
Gln
Leu
Pro
320
Asn
Leu
val
Gin
Glu
400
Glu
Gly
Gly
Thr
Thr
480
Asp
Gly
Thr
Gly
Asp
560
Ser

Trp



Gln
595
Thr Arg
610
Thr

Tyr GlIn

Ser
Gly

625
Ala

Asp

val Tyr

Gly Thr Lys

<210>
<211>
<2312
<213>

<220>
<223>

351
1986
DNA

<400> 351
agceeaggec
aacatgctte
gatcagctgg
ggtrgccaag
gagaaccaag
ctcaggctga
gtggagcagg
agtgagtttyg
ctcgageeca
gcgggtgcac
cggacccctg
ttcaactggt
cagtacaaca .
aatggcaagg
accatctecca
cgggatgagce
agcgacatcyg
ccteecgtge
agcaggtggce
cactacacgce
ccgaattctc
gtgaaggtct
cgacaggccc
actagttaca
acagcctaca
agatgggact
gggaccacgg
ggcggatcag
gtgtctctgy
tccaaccaga
ctcatttact
tctgggacag
tactgtcatc
cggtaa

<210> 352
<211l> 661
<212> PRT

580
Lys

Glu
Phe
Tyr

Leu
660

Pro
Ser
Thre
Cys

645
Glu

agggcaccca
gagatctccg
acaacttgtt
cctergtctga
acccagacgce
ggcracggcy
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
cgtacgcgtyg
aagccaaagg
tgaccaagaa
ccgtggagty
tggactccga
ag<aggggaa
agaagagcct
aggtgecaget
cctgeaagge
ctggacaagy
atcagaagtt
tggagctgag
ataggtacga
tcaccgtctc
gtggcggcgg
gcgagagggc
agaactactt
gggcatctac
atttcactct
aatacctcta

Gly
Gly
Leu
630
His

Ile

2479.100?5?9_SEQUENCE_LISTIN

600
615

Lys Arg

Artificial Seguence

Nucleotide sequence encodin

gtctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgceat
ctgtcatcga
ctttaataag
Caactacata
caaaactcac
cctcticccee
cgtggtggtg
cgtggaggtg
tgtggtcage
cgcggretec
gcagccccga
ccaggtcagc
ggagagcaat
cggctecttc
cgtcttctca
ctcecetgtet
ggitgcagict
ttctggatac
gcttgagigg
caagggcagg
caggctgaga
£gacgggagg
ctcaggtgga
atctgacatc
caccatcaac
agcttggtac
ccygggaatcc
caccatcage
ctcgtggacyg

<213> Artificial Seguence

<220>
<223>

<400> 352

Ser Pro Gly GIn Gly Thr &In Ser Glu Asn Ser Cys Th
Page 193

Gln Pro Pro Lys
val Pro Asp Arg
Thr Ile Ser Ser

GIn Tyr Leu Tyr

635
650

620

ILI0 T87A::mO115
fusion protein with H82 linker

agctgcaccc
agcagagtga
tccttgetgg
ttttacctgg
gtgaactccc
tttcttcecct
ctccaagaga
gaagcctaca
acatgcccac
ccaaaaccca
gacgtgagcec
cataatgcca
gtccteacceg
aacaaagccc
gaaccacagg
ctgacctgcec
gggcagacgg
ttcctctaca
tgctecgtga
ccgggtcacy

ggggctgagy
accttcaccg

atgggaaata

gtcaccatga
tctgacgaca
gcttactaty
ggcggtteag
gtgatgaccc
tgcaagtcca
cagcagaaac
ggggtccctg
agcctgcagg
tttggccagg

acttcccagg
agactttctt
aggactttaa
aggaggtgat
tggyggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtygccecage
aggacaccct
acgaagaccce
agacaaagcc
tcectgeacca
tcecageccce
tgtacaccect
tggtcaaagyg
agaacaacta
gcaagctcac
tgcatgaggc
acggctcttc
tgaagaagcec
actacaacat
ttgatcctta
ccagggacac
cggcegtgta
ttatggactt
gcggaggtag
agtctecaga
gccagagtgte
caggacagcc
accgattcag
cigaagatgt
ggaccaagcet

IL10 T87A::M0115 fusion protein with H82 Tlinker

G.TXT

590

Leu Leu Ile Tyr Trp Ala
N 605

Phe Ser Gly ser Gly Ser

Leu Gin Ala Glu Asp val

640

Ser Trp Thr Phe Gly Glin

655

caacctgect
tcaaatgaag
gggttacctg
gccecaaget
cctgaagacc
gagcaaggcec
caaagccatg
gatacgaaac
acctgaagcc
catgatctec
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gcccccatec
cttctatcea
caagaccacyg
cgtggacaag
tctgeacaac
cctgaataca
tggggcctca
gaactgggtg
ctatggtggt
gtccatcagce
tractgtycy
ctggggccaa
atccggeggt
ctccctggct
tttatacagc
tcectaagetg
tggcagegygg
ggcagttrat
ggagatcaaa

r His phe Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1986



Gly
val
Lys
Leu
Glu
Asn
Pro
Asn
Ile
145
Leu
Ala
Pro
val
val
225
Gin
Gln
Ala
Pro
Thr
305
Ser
Tyr
Tyr
Phe
Lys
385
Pro
Pro
Thr
Glu
Gin
465
Thr
Tyr
Tyr
Gly
GTy

Asnh
Lys
Glu
50

Ser
AsSn
Leu
Ccys
Lys
130
Phe
Glu
Pro
Lys
val
210
ASp
Tyr
Asp
Leu
Arg
290
Lys
Asp
Lys
sSer
ser
370
Ser
AsSnh
Gly
Asp
Trp
450
Lys
Ala
Tyr
val
Gly

530
Gly

Leu
Thr
35

Ser
Glu
GEn
Lys
Glu
115
Leu
Ile
Pro
Glu
ASD
195
Asp
Gly
Asn
Trp
Pro
275
Glu
Asn
Ile
Thr
Lys
355
Cys
Ley
Ser
Ala
Tyr
435
Met
Phe
Tyr
Cys
Met
515
Gly

Gly

Pro
20

Phe
Leu
Met
Asp
Thr
100
Asn
Gin
Asn
Lys
Ala
180
Thr
val
vai
Ser
Leu
260
Ala
Pro
Gin
Ala
Thr
340
Leu
Ser
Ser
Gin
Ser
420
Asn
Gly
Lys
MetT
Ala
500
Asp
Gly

Ser

ASn
Phe
Ley
Ile
Pro
85

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
ser
Glu
Thr
245
Ash
Pro
Gln
val
val
325
Pro
Thr
val
Leu
val
405
val
Met
Asn
Gly
Glu
485
Arg
Phe
Ser

Asp

Met
Gin
Giu
Glin
70

ASp
Arg
Ser
Lys
Ie
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
Ser
310
Glu
Pro
val
Met
Ser
390
Gin
Lys
Asn
Ile
Arg
470
l.eu
Trp
Trp
Gly

Iie

2479.100PCO9_SEQUENCE_LISTING.TXT
10

teu
Met
Asp
55

Phe
Ala
Leu
Lys
Gly
135
Glu
Asp
Ala
Ile
Glu

215
His

Arg,

Lys
Glu
Tyr
295
Leu
Trp
val
ASD
His
375
Pro
Leu
val
Trp
Asp
455
val
Ser
Asp
Gly
Gly

535
val

Arg
LYS
40

Phe
Tyr
Lys
Arg
Ala
120
Ile
Ala
Lys
Pro
ser
200
Asp
Asn
val
Ala
Lys
280
Thr
Thr
Glu
Leu
LYS
360
Glu
Gly
val
Ser
val
440
Pro
Thr
Arg
Tyr
Gin
520
Gly

MeT

Asp
25

ASp
Lys
Ley
Ala
Leu
105
va'l
Tyr
Tyr
Thr
Ser
185
Arg
Pro
Ala
val
Tyr
265
Thr
Leu
Cys
Ser
Asp
345
ser
Ala
His
Gln
Cys
425
Arg
Tyr
Met
Leu
Arg
505
Gly
Gly

Thr

Ley
Gin
Gly
Glu
His
90

Arg
Glu
Lys
Ile
His
170
val
Thr
Glu
Lys
Ser
250
Ala
Ile
Pro
l.eu
Asn
330
Ser
ATg
Leu
Asp
Ser
410
Lys
Gin

Tyr

Thr

Ar

490
Tyr
Thr
Ser

GlIn

Arg
Leu
Tyr
Glu
75

val
Arg
Glin
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
Asp
Trp
His
Gly
385
Gly
Ala
Ala
Gly

Arg
475

g Ser

ASp
Thr
Gly

Ser

Asp
ASD
Leu
60

va'l
Asn
Cys
val
Met
140
Met
Cys
Leu
Glu
LYS
220
Lys
Leu
Ala
Lys
Ser
300
LYS
Gln
Gly
Gln
Asn
380
Ser
Ala
Ser
Pro
Gly
460
Asp
Asp
Asp
val
Gly

240
Pro

Page 194

Ala
Asn
45

Gly
Met
sSer
His
LYyS
125
Ser
Lys
Pro
rhe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
Gln
365
His
Ser
Glu
Gly
Gly
445
Thr
Thr
Asp
Gly
Thr
525
Gly

ASp

rhe
30

Ley
Cys
Pro
Ley
Arg
110
Asn
Ghu
Ile
Pro
Pro
190
Thr
Asn
Arg
val
Ser
270
Lys
Asp
phe
Giu
Phe
350
Gly
Tyr
Leu
val
Tyr
430
GlIn
Ser
sSer
Thr
Arg
510
val
Gly

sep

15
ser

Ley
GlIn
Gin
Gly
95

Phe
Ala
Phae
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
Asn
Gly
Glu
Tyr
Asn
335
Phe
ASR
Thr
Ash
Lys
415
Thr
Gly
Tyr
Ile
Ala
495
Ala
Ser
sSer

Leu

Arg
Leu
Ala
Ala
80

Glu
Leu
Phe
ASp
Asn
160
Pro
Lys
val
TYr
Gluy
240
His
Lys
Gin
Leu
Pro
320
Asn
Leu
val
Gin
Thr
400
Lys
Phe
Ley
Asn
Ser
480
val
Tyr
Ser
Gly

Ala



545

val Ser Leu

val Leu Tyr
Gly
595

Gly

Lys Pro

Glu Ser
610
Phe Thr
625

Tyr

Leu

Cys His

Leu Glu Ile

<210>
<211
<212>
<213>

<220>
<223>

353
2001
DNA

550
Arg

Glu
565
Ser

Gly

Ser
580
Gln Pro

val pro

Thr Ile

Asn
Pro
Asp

Ser

Ala Thr

Gln Lys
lL.eu
600
Phe

Lys

Arg
615

ser Leu

630

Gin Tyr
645
Lys Arg

660

Ley

Tyr Ser

Artificial Seguence

Asn

Gln

Trp

Ile Asn
570

Tyr

Cys

585
Leu Ile

ser Gly Ser
Ala

635
Thr Phe

650

fusion protein with H83 Tinker

<400> 353

agcecaggec
aacatgettc
gatcagctgy
ggttgccaag
gagaaccaag
ctcaggctga
gtggagcagyg
agtgagtttg
ctcgagecca
gcgggtgcac
cggaccectg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcceca
€gggatgagc
agcgacatcg
ccteeegtge
agcaggiggce
cactacacgc
atggcaggtc
aagcetgygg
aacatgaact
ccttactatg
gacacgtcca
gtgtattact
gacttctggg
ggtggatcceg
ccagactccec
agtgrtrtat
cagcctccta
ttcagtggca
gatgtggcag
aagctggaga

<210> 354
<211> 666
<212> PRT
<213>

<220>

agggcaccca
gagatctccg
acaacttgtt
ccttgtetga
acccagacgc
ggcracggeyg
tgaagaatgc
acatcttcat
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
cgtacgcgtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga
agcaggggaa
agaagagcecet
attctccgaa
cctcagtgaa
gggtgcgaca
gtggtactag
tcagcacage
gtgcgagatyg
gccaagggac
gcggtggeay
tggetgtgtc
acagctccaa
agctgetreat
gcgggrctgg
titattactyg
tcaaacggta

gtctgagaac
agatgccttc
gttaaaggag
gatgatccag
caaggcgcat
ctgtcatcga
ctttaataag
caactacata
caaaactcac
cctcttcoce
cgtggtggtg
cgtggaggtg
tgtggtcage
cgecggtctee
gcagcccecga
ccaggtcage
ggagagcaat
cggctecttc
cgtcttctcea
ctccctgtet
ttctcaggtg
ggtctecctygc
ggcccctgga
ttacaatcag
ctacatggag
ggactatagy
cacggtcacc
atcgggtggc
tctgggegag
¢cagaagaac
ttactgggca
gacagatttc
tcatcaatac
a

Artificial sequence

agctgcaccc
agcagagtga
tcettgetygy
ttrtacctygg
gtgaactcce
tttcttecect
ctccaagaga
gaagcctaca
acatgccceac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgcc
ggglagcgg
ticctctaca
tgctccgtga
ccgggtrett
cagctggtgce
aaggcettety
caagggctty
aagttcaagg
ctgagcaggc
tacgacgacg
gtctcctcag
ggcggatctg
agggccacca
tacttagetrt
tctacecggy
actctcacca
ctctactcgt

teu Ala

Tyr Trp

Glu Asp

2479.100PC09_SEQ§§§CE"LESTING.TXT

LYys Ser Ser

Trp Tvr
590

Ala ser

605

Gly ser Gly

620

val Ala

Gly GIn Gly

Nucleotide sequence encoding IL10 I87A::MO115

acttcccagg
agactitcrt
aggactttaa
aggaggtgat
tgggggagaa
gtgaaaacaa
aaggcatcta
ttacaatgaa
cgtgcccage
aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
tcccageecce
tgtacaccct
tggtcaaagg
agaacaacta
gcaagetcac
tgcatgaggc
ccctgaatac
agictggggce
gatacacctt
agtggatggg
gcagggtcac
tgagatctga
ggagggctta
gtggaggcgg
acatcgtgat
tcaactgcaa
ggtaccagca
aatccggggt
tcagcagect

ggacgtrtgg

Page 195

560
GIn Ser
575
GIn Gln

Thr Arg

Thr Asp

val Tyr
640
Thr Lys
655

caacctgeet
tcaaatgaag
gggttacctg
gccccaaget
cctgaagacc
gagcaaggcec
caaagecatg
gatacgaaac
acctgaagcec
catgatcrcc
tgaggtcaag
gcgggaggag
ggactggcetg
catcgagaaa
gccceceatee
cttctatcca
caagaccacyg
<gtggacaag
tctgecacaac
aggaactcag
tgaggtgaag
caccgactac
aaatattgat
catgaccagg
cgacacgygcc
ctatgttatg
ttcaggegga
gacccagtct
gtccagecag
gaaaccagga
ccctgaccga
gcaggctgaa
ccaggggacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2001



1
Gly

val
Lys
Leu
65

Glu
Asn
Pro
Asn
Ile
145
Leu
Ala
Pro
val
val
225
Gln
Gln
Ala
Pro
Thr
305
Sar
Tyr
Tyr
Phe
Lys
385
Met
Ala
Ser

Pro

Gly

- 465

Asp
Asp

ASp

Asn
Lys
Glu
50

ser
AsNn
Leu
Cys
Lys
130
Phe
Glu
Pro
Lys
val
210
Asp
Tyr
Asp
Leu
Arg
290
Lys
Asp
Lys
Ser
Ser
370
Ser
Ala
Glu
Gly
Gly
450
Thr
Thr
Asp

Gly

Leu
Thr
35

Ser
Glu
Gin
LyS
Glu
115
Leu
Ile
Pro
Glu
Asp
195
Asp
Gly
Asn
Trp
Pro
275
Glu
Asn
Ile
Thr
Lys
255
Ccys
Leu
Gly
val
Tyr
435
Gin
Ser
ser
Thr

Arg

Pro
20

Phe
Leu
MeT
Asp
Thr
100
Asn
Gln
Asn
LYS
Ala
180
Thr
val
val
Ser
Leu
260
Ala
Pro
Gin
Ala
Thr
340
L.au
Ser
Ser
His
Lys
420
Thr
Gly
Tyr
Ile
Ala

500
Ala

Gly
5

AsSn
Phe
Leu
Ile
Pro
85

Leu
Lys
Glu
Tyr
Ser
165
Ala
Leu
Ser
Glu
Thr
245
Asn
Pro
GIn
val
val
325
Pro
Thr
val
Leu
sSer
405
Lys
Phe
Leu
Asn
Ser
485
val

Tyr

Thr
MetT
Gln
Glu
Gln
70

ASp
Arg
Ser
LYS
Ile
150
Ser
Gly
Met
His
val
230
Tyr
Gly
Ile
val
Ser
310
Glu
Pro
val
Met
ser
390
Pro
Pro
Thr
Glu
Gin
470
Thr
Tyr

TY"Pr

24?9.100PC09MSEQUENCE_LISTING.TXT
<223> IL10 I87A::M0115 fusion protein with H83 Tinker

<400> 354
Ser Pro Gly Gln

Gln
Leu
Met
AsSp
55

Phe
Ala
Leu
Lys
Gly
135
Glu
Asp
Ala
Ite
Glu
215
His
Arg
Lys
Glu
Tyr
295
Ley
Trp
val
Asp
His
375
Pro
Asn
Gly
ASp
Trp
455
Lys
Ala
Tyr

val

Ser
Arg
LYS
40

Phe
Tyr
Lys
Arg
Ala
120
Ile
Ala
Lys
Pro
ser
200
Asp
Ash
val
Ala
Lys
280
Thr
Thr
Glu
Ley
LYyS
360
Glu
Gly
Ser
Ala
Tyr
440
Met
Phe
Tyr
Cys

Met

Glu
Asp
25

ASp
Lys
Leu
Ala
Leu
105
val
Tyr
Tyr
Thr
ser
185
Arg
Pro
Ala
val
Ty["
265
Thr
Leu
Cys
Ser
ASD
345
Ser
Ala
Ser
Gin
Ser
425
Ash
Gly
Lys
Met
Ala

505
ASp

Asn
10

Leu
Gln
Gly
Glu
His
90

Arg
Glu
Lys
Ile
His
170
val
Thr
Glu
Lys
Ser
250
Ala
Ile
Pro
Leu
Asn
330
Ser
Arg
Leu
Ser
val
410
val
Met
Asn
Gly
Glu
490
Arg

Pha

Ser
Arg
Leu
Tyr
Glu
75

val
Arg
GlIn
Ala
Thr
155
Thr
Phe
Pro
val
Thr
235
val
Cys
Ser
Pro
val
315
Gly
Asp
Trp
His
Ley
395
Glin
LYysS
Ash
Iie
Arg
475
Leu
Trp

Trp

Cys
ASp
Asp
l.ey
60

val
Asn
Cys
val
Met
140
Met
Cys
Lo
Glu
Lys
220
Lys
Ley
Ala
Lys
Ser
300
Lys
Gin
Gly
GlIn
Asn
380
Asn
Leu
val
Trp
Asp
460
val
ser

Asp
Gly

Page 196

Thr
Ala
Asn
45

Gly
Met
Sar
His
Lys
125
Ser
LysS
Pro
Phe
val
205
Phe
Pro
Thr
val
Ala
285
Arg
Gly
Pro
Ser
Gin
365
His
Thr
val
Ser
val
445
Pro
Thr
Arg
Tyr
GIn

His
Phe
30

Leu
Cys
Pro
Leu
Arg
110
Asn
Glu
Ile
Pro
Pro
190
Thr
Asn
Arg
vai
Ser
270
LYyS
Asp
Phe
Glu
Phe
350
Gly
Tyr
Gly
Glin
Cys
430
Arg
Tyr
Met
Leu
Arg

510
Gly

Phe
15

ser
teu
Gln
Gln
Gly
a5

Phe
Ala
Phe
Arg
Cys
175
Pro
Cys
Trp
Glu
Leu
255
Asn
Gly
Glu
Tyr
AsSn
335
Phe
Asn
Thr
Thr
Ser
415
Lys
Gin
Tyr
Thr
Arg
495
Tyr

Thr

Pro
Arg
Ley
Ala
Ala
80

Glu
l.eu
Phe
ASD
ASn
160
Pro
LYS
val
Tyr
Glu
240
His
Lys
Gln
teu
Pro
320
ASn
Leu
val
Gin
Gin
400
Gly

Ala

Gly
Arg
480
Ser
AsSp
Thr



val
Gly
545
Pro
LyS
Ala
Trp
Gly
625
ASD

Gly

Thr
530
Gly
ASD
Ser
Trp
Ala
610
Ser
val

Glin

515
val

Gly
Ser
Ser
Tyr
595
ser
Gly
Ala

Gly

<210> 355
<211> 20
<212> PRT

<213>

<220>

<223>

<400> 35
Asn Ser bLeu Phe Asn GIn Glu val GIn Ile Pro Leu Thr Glu Ser Tyr

1

5

ser
ser
Leu
Gin
580
Gln
Thr
Thr
val

Thr
660

H68 Linker

Ser Pro Asn Ser

<210> 35
<211> 26
<212> PR

<213>

<220>

<223>

<400> 35
Giu Gin Lys Leu Sgr Asn Met Glu Asn Arg Leu Lys Pro Phe Phe Thr
10

6
T

6

H69 Linker

ser
Gly
Ala
565
Ser
Glin
Arg
Asp
TYr

645
Lys

5

Gly
Gly
550
val
val
LYyS
Glu
phe
630
Tyr

Leu

2479.100PCO9_SEQUENCE_LT
520

Gly
535
Gly
Ser
Leu
Pro
Ser
615
Thr
Cys

Glu

Aartificial sequence

Artificial Seguence

Gly
Gly
Leu
Tyr
800
Gly
Leu
His

Ile

Gly
Ser
Gly
ser
i
val
Thr
GIn

Lys
665

Ser
AsSp
Glu
570
Ser
Pro
Pro
Ile
Tyr

650
Arg

Ser Gly Ser Ala Asp Thr Ser Pro Asn Ser
20

<210> 357
<211> 17
<212> PR
<213> Artificial sequence

<220>

<223> H77 Linker

<400> 35

1
Ser

T

7

<210> 358
<211> 14

10

Gly
Ile
555
Arg
Asn
Pro
ASp
ser

635
Leu

Gly
540
val
Ala
Gln
Lys
Arg
620
sar

Tyr

Page 197

STING.TXT

525
Gly Gly

Met Thr
Thr Ile
Lys Asn
590
Leu Leu
605
Phe ser
Leu Gln

ser Trp

ser
Gin
Asnh
575
TYr
Ile
Gly
Ala

Thr
655

15

15

Gly
Ser
560
Cys
Leu
Tyr
Ser
Glu

640
Phe

Asn Ser Leu Phe Asn GIn Glu val Gin Ile Pro Leu Thr Glu Pro Asn
5



2479.100PCOY_SEQUENCE_LISTING.TXT
<212> PRT
<213> Artificial seguence

<220>
<223> H78 Linker

<400> 358
Asn Ser Leu Phe Agn Gin Glu val Gin Ige Pro Pro Asnh Ser
1 1

<210> 359
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> H79 Linker

<400> 35¢
Asn Ser Leu Phe Asn Gln Glu val Pro Asn Ser
1 5 10

<210> 360

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> H80 Linker

<400> 360
Gin Arg His Asn Asn Ser Ser Leu Asn Thr Pro Asn Ser
1 5 10

<210> 361

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> H81 Linker

<400> 361
Glu val Gln Ile Pro Leu Thr Glu Ser Tyr Sser Pro Asn Ser
1 -5 _ 10

<21(> 362

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> H82 Linker

<400> 362
His Asp Gly Ser Ser Leu Asn Thr Pro Asn ser
1 5 10

<210> 383

<211> 16

<212> PRT

<213> Artificial Sequence
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<220>
<223> HB3 Linker

<400> 363
Ser Ser Leu Ash Tgr Gly Thr GIn Met Ala Gly His Ser Pro Agn Ser
1 10 1

<210> 364

<211>- 9

<212> PRT

<213> Artificial Sequence

<220>
<223> A2 Hinge

<400> 364
Pro Pro Pro Pro Pro Cys Pro Pro Cys
1 5

<210> 365

<211> 21

<212> PRT

<213> artificial Sequence

<220>
<223> H75 Linker

<400> 365
Gln Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr Gln Met Ala Gly
1 5 10 15
H1s Ser Pro Asn Ser
20

<210> 366
<211l> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> H75aLinker

<400> 366

Gln Arg HMis Asn Asn Ser Ser Leu Asn Thr Gly Thr Gin Lys Ala Arg
1 5 10 15

His Ser Pro Asn Ser

<210> 367

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> H75b Linker

<400> 367

Gin Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr GIn Met Ala Arg
1 5 10 )

His Ser Pro Asn Ser

<210> 368
<211> 21
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<Z212> PRT

<213> Artificial Sequence

<220>

<223> H75c Linker

<400> 368

GIn Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr GlIn Lys Ala Gly
1 5 10 15

His Ser Pro Asn Ser

20

<210> 369

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> H75d Linker

<400> 369

61n Arg His Asn Asn Ser Ser Leu Asn Thr Arg Thr GIn Met Ala Gly

5 10 15
His Ser Pro Asn Ser
20

<210> 370

<21i> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> H75e Linker

<400> 370

GIn Arg His Asn Agn Ser Ser Leu Asn Thr Arg Thr Gin Met Ala Arg
1 10 15

His Ser Pro Asn Ser

<210> 371

<211> 21

<212> PRT

<213> Artificial Segquence

<220>

<223> H75f Linker

<400> 371

Glin Arg His Ala Asn ser Ala Leu Asn Tgr Gly Thr Gln Met Ala Gly
1 5 1 15

His Ser Pro Asn Ser

<210> 372

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> H75¢g Linker

<400> 372
GIn Arg His Asn Ala Ala Ser Leu Asn Thr Gly Thr G1n Met Ala Gly
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10 15

1
His Ser Pro Asn Ser
20
<210> 373
<211> 21
<212> PRT
<213> Artificial Sequence
<220>
<223> H75h Linker
<400> 373
Gln Arg His Ala Ala Ser Ser Leu Asn Thr Gly Thr Gln Met Ala Gly
1 5 10 15
His Ser Pro Asn Ser
20
<210> 374
<211> 20
<212> PRT
<213> Artificial Sequence
<220
<223> Hb68a Linker
<400> 374
Asn Ser Leu Ala Asn GlIn Glu val Gln Ile Pro Leu Thr Glu Ser Tyr
1 5 10 15
Ser Pro Asn Ser
20
<210> 375
<211> 20
<212> PRT
<213> Artificial sequence
<220>
<223> HGBb Linker
<400> 375
Asn Ser Gly Phe Asn Glin Glu val GIn Ile Pro Leu Thr Glu Ser Tyr
1 5 10 15
Ser Pro Asn Ser
<210> 376
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> H68c¢ Linker
<400> 376 :
Asn Ser Gly Ala Asn Gin Glu val Gln Ile Pro Leu Thr Glu Ser Tyr
1 5 10 15
Ser Pro Asn Ser
20
<210> 377
<211> 16
<212> PRT

Page 201



<210> 378
<211> 5

<212> PRT
<213> Artificial Sequence

<220>

<223> variable Region Linker Subunit

<400> 378
G%y Gly Gly Gly s§r

<210> 379
<211> 6

<212> PRT
<213> Artificial sequence

<220>

<223>

<400> 379
G}y Gly Gly ser Ggy Gly

<210> 380
<211> 166
<212> PRT

<213>

<220>

<223>

<400> 380
Ser pPro Gly Gln Gly
1 5

Gly
val
Lys
Leu
65

Glu
Asn
Pro
Gln
Ala

145
Thr

Asn Leu

Lys Thr
35

Glu ser

50

Ser Glu

Asn Gln

Leu Lys

Cys Glu
115

val Lys

130

Met Ser

Met Lys

Pro
20

Phe
Leu
Met
ASp
Thr
100
Asn
Asn
Glu

Ile

Asn
Phe
Leu
Ile
Pro
85

Leu
Gly
Ala

Phe

Arg
165

monoIt10 Linker

Thr
Met
Gln
Glu
GIn
70

Asp
Arg
Gly
Phe
AsSp

150
Asn

o 2479.100PCO9_SEQUENCE_LISTING.TXT
<213> Artificial sequence

<220>
<223> H68s Linker

<400> 377
Ain GlIn Glu val G}n Ite Pro Leu Thr Glu Ser Tyr Ser Pro Asn Ser
10

Artificial sequence

Gln
Leu
Met
Asp
55

Phe
Ile
Leu
Gly
Asn

135
Ile

Ser
Arg
Lys
40

Phe
Tyr
Lys
Arg
ser
120
Lys

Phe

monoIL10 synthesized molecule

Glu
ASD
25

Asp
Lys
Leu
Ala
l.eu
105
Gly
Leu

Ile

Asnh
10

Leu
Gin
Gly
Glu
His
90

Arg
Gly
Gln

Asn

ser
Arg
Leu
Tyr
Glu
75

val
Arg
Lys
Glu

Tyr
155

Cys
AsSp
Asp
Leu
val
Asn
Cys
Ser
LyS

140
Ile
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Thr
Ala
Asn
Gly
Met
Ser
His
Lys
125
Gly
Glu

His
Phe
30

Leu
Cys
Pro
Leu
Arg
110
Ala
Ile

Ala

15

Phe
15

Ser
Leu
Gin
Glin
Gly
Phe
val
TYTr

Tyr

Pro
Arg
Leu
Ala
Ala
80

Glu
Leu
Glu
Lys

Met
160



<210>
<211>
<212>
<213>

<220>
<223>

<400>
ser pr
1

Gly As

val Ly

Lys Gl
50

Leu Se

65

Glu As

. Ash Le
Pro Ly

Asn Ly
13

ITe pPh

145

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Ser Pr
1

Gly As

val Ly

Lys G1
50

Leu Se

65

Glu As

Asny Le
Pro Cy

Asn Ly
13

Ile Ph

145

<210>
<211>
<212>
<213>

381
160
PRT

2479 .100PCO9_SEQUENCE_LISTING.TXT

Artificial seqguence

IL1O I87A synthesized

381
o Gly

n Lteu

s Thr
35
u ser

r Glu
n Gln
u Lys

s Glu
115

s Leu

0

e Ile

382
160
PRT

Gln
Pro
20

Phe
Ley
Met
ASD
Thr
100
AsSh
Glin

ASn

Gly
5
AsSn
Phe
Leu
ITe
Pro
85
Leu
LYs
Glu
Tyr

Thr
Met
Gln
Glu
Glin
70

ASp
Arg
ser
Lys

Ile
150

Glin
Leu
Met
AsSp
55

Phe
Ala
Leu
Lys
Gly

135
Glu

artificial Sequence

IL10 187% synthesized

382
o Gly

n Leu

s Thr
35
u Ser

rGlu
n Gin
u Lys

s Glu
115

s Leu

0

e Tle

383
10
PRT

Gin
Pro
20

Phe
Lau
Met
ASD
Thr
100
Asn
Glin

Asn

Gly
5
ASh
Phe
Leu
Ile
Pro
85
Ley
Lys
Glu

Tyr

Homo sapiens

Thr
Met
GlIn
Glu
GlIn
70

ASp
Arg
Ser
Lys

Iie
150

Glin
Leu
Met
Asp
55

Phe
ser
Leu
Lys
Gly

135
Glu

molecule

Ser
Arg
Lys
40

Phe
Tyr
Lys
Arg
Ala
120
Ile

Ala

Glu
ASp
25

ASp
Lys
Leu
Ala
l.eu
105
val
TVr

Tyr

Asn
10

l.eu
Gln
Gly
Glu
His
90

Arg
Glu
Lys

Met

molecule

Ser
Arg
LYS
40

Phe
Tyr
LYS
Arg
Ala
120
Ile

Ala

Glu
Asp
25

ASp
Lys
Leu
Ala
Leu
105
val
Tyr

Tyr

Asn
10

Leu
Gln
Gly
Glu
His
90

Arg
Glu
Lys

Met

Ser
Arg
Leu
Tyr
Glu
75

val
Arg
Gln
Ala

Thr
155

ser
Arg
l.eu
Tyr
Glu
val
Arg
Gln
Ala

Thr
155

Cys
Asp
ASp
Leu
val
Asn
cys
val
Met

140
Met

Cys
ASp
Asp
Leu
val
Asn
Cys
val
Met

140
Met
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Thr
Ala
Asn
45

Gly
Met
Ser
His
Lys
125
ser

Lys

Thr
Ala
Asnh
45

Gly
Met
ser
His
Lys
125
Ser

LysS

His
Phe
30

Leuy
cys
Pro
Leu
Arg
110
Asn
Glu

Iie

His
Phe
30

Leu
Cys
Pro
Leu
Arg
110
Asn
Glu

Ile

Phe
15

Ser
Leu
Gln
Gln
Gly
95

Phe
Ala
Phe

Arg

Phe
15

ser
Leu
GIn
Gln
Gly
Phe
Ala
Phe

Arg

Pro
Arg
l.ed
Ala
Ala
Glu
Ley
Phe
ASp

Asn
160

Pro
Arg
Leu
Ala
Ala
80

Glu
Leu
phe
Asp

Asn
160



<400> 383
Glu Pro Lys Ser Cys
1 5

<210> 384
<211> 7

<212> PRT

<213> Homo sapiens

<400> 384
Glu Arg Lys Cys Cgs
1

<210> 385

<211> 12

<212> PRT

<213> Homo sapiens

<400> 385
Glu Leu Lys Thr Pro
1 5

<210> 386

<211> 10

<212> PRT

<213> Homo sapiens

<400> 386
Glu Pro Lys Ser cgs
1

<210> 387

<211> 7

<212> PRT

<213> Homo sapiens

<400> 387
Glu Ser Lys Tyr Ggy
1

<210> 388

<211> 5

<212> PRT

<213> Homo sapiens

<400> 388
C{S Pro Arg Cys Pgo

<210> 389

<211> 5

<212> PRT

<213> Homo sapiens

<400> 389
Cys Pro ser Cys Pro
1 5

<210> 390
<211> 17
<212> PRT

ASD

val

Leu

Asp

Pro

2479,100PCO9_SEQUENCE_LISTING.TXT

tys Thr His Thr
10

Glu

Gly Asp Thr Thr His Thr
10

Thr Pro Pro Pro
10

Pro
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<213> Homo sapiens

<400> 390 .
Glu teu Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro égg Cys
1 3 10

Pro

<210> 391

<211> 15

<212> PRT

<213> Homo sapiens

<400> 391
Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
1 5 10 15

<210> 392

<211> 34

<212> PRT

<213> Homo sapiens

<400> 392
Glu Ser Pro Lys Ala GIn Ala Ser Ser V%1 Pro Thr Ala Gln Pro Gln
1 5 1 15
Ala Glu Gly Ser Leu Ala Lys Ala Thr Thr Ala Pro Ala Thr Thr Arg
20 25 30
Asn Thr

<210> 393

<211> 24

<212> PRT

<213> Homo sapiens

<400> 393
Gly Arg Gly Gly Glu GTu Lys Lys Lys ggu Lys Glu Lys Glu ggu GIn
1 5
Glu Glu Arg Glu Thr Lys Thr Pro
20

<210> 394
<211> 19
<212> PRT
<213> Homo sapiens

<400> 394

val Pro Ser Thr Pro Pro Thr Pro Ser Pro Ser Thr Pro Pro Thr Pro
1 5 10 15

Ser Pro Ser

<210> 395

<211> 6

<212> PRT

<213> Homo sapiens

<400> 395
val Pro Pro Pro Pro Pro
1 5

<210> 396
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Phe
Gly
Thr
Asp
ser
70

Arg

Ser

Pro
Asn
Arg
Gly
Thr
70

Leu

Phe

2479.100PCO9_SEQUENCE_L.ISTING.TXT

Thr
His
Pro
val
Thr
Thr
Thr

Pro
Pro
Gln
val
Thr
Gly
Gin

<211> 107
<212> PRT
<213> Homo sapiens
<400> 396
V%1 Cys Ser Arg Agp
Ser Ser Asp Gly Gly
20
Leu val ggr Gly Tyr
Asp Gly GIn val Met
50
Glu Gly Glu Leu Ala
65
His Trp Leu Ser Asp
85
His Thr Phe Glu Asp
100
<210> 397
<211> 112
<212> PRT
<213> Homo sapiens
<400> 397
val ITe Ala Glu Leu
1 5
Asp Gly Phe Phe Gly
20
Thr Gly Phe Ser pPro
35
Lys GIn val Gly Ser
50
Lys Glu Ser Gly Pro
65
Lys Glu Ser Asp grp
5
His Arg Gly Leu Thr
100
<210> 398
<211> 5§
<212> PRT
<213> Homo sapiens
<400> 398
Cys Pro Pro Cys Pro
1 5
<210> 399
<211> 1614
<212> DNA
<213> Artificial Sequence
<220>
<223>

<400>

fusion protein

399

atgcacgtgg
tgtgagtatg
gacagccagg
ctagatgatt
ggactgaggg

Pro
Phe
Gly
40

ASp
Glin
Tyr

Lys

Lys
Arg
Ile
40

Thr
TYr
Gln

Gin

cccagcectge tgtggtactg
catctccagg caaagccact
tgactgaagt ctgtgcggea
ccatctgcac gggcaccicc
ccatggacac gggactctac

Pro Thr
10
Pro Pro

Thr Ile
Leu Ser
Ser Glu
Thr Cys

90

Lys Cys
105

val Ser
10
Lys Ser

Gin val
Thr Asp
Lys val
Ser Met

90

Asn Ala
105

val
Thr
Asn
Thr
Ley
75

Glin

Ala

val
Lys
ser
Gln
Thr
Phe

ser

Lys
Ite
Ile
Ala
Thr

val

Phe
Leu
Trp
val
60

Ser
Thr

Ser
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Ile
Glin
Thr
45

Ser
Leu

Thr

val
Ile
Leu
Gin
Thr
Cys
Met

Nucleotide sequence encoding CTLA4 x IL10 Iga

Leu
Leu
30

Trp
Thr
Ser

Tyr

Pro
Cys
30

Arg
Ala
L.eu
Arg

Cys
110

Glin
15

Leu
l.eu
Thr
Gln

Gln
95

Pro
Gln
Glu
Glu
Thr
val

val

Ser
Cys
Glu
Gln
Lys
Gly

Arg
Ala
Gly
Ala
Ile
80

Asp

Pro

gccagcagee gaggeatcge cagetttgtg 60
gaggtccggg tgacagtgcet tcggcagget 120
acctracatga rggggaatga gttgaccttc 180
agtggaaatc aagtgaacct cactatccaa 240
atctgcaagg tggagctcat gtacccaccg 300



2479.100PC09_SEQUENCE_LISTING.TXT
ccatactacc tgggcatagg caacggaacc cagatttatg taattgatcc agaaccgtge 360
ccagattcty acctcgagec caaatcttct gacaaaactc acacatgocce accgtgecca 420
gcacctgaag ccgegggtge accgtcagte ttocctcticc ccccaaaace caaggacacc 480
ctcatgatct cccggaccce tgaggtcaca tgegtggtgg tggacgtgag ccacgaagac 540
cctgaggtca agticaactg gtacgtggac ggcgtggagy tgcataatgc caagacaaag 600
ccgcgggagy agcagtacaa cageacgtac cgtgtggtca gegtoctcac cgtectgcac 660
caggactggc tgaatggcaa ggcgtacgcg tgcgcggtct ccaacaaagc cctcccagee 720
cccatcgaga aaaccatctc caaagccaaa gggcagecce gagaaccaca ggtgtacacc 780
ctgcceccat cccgggatga gcetgaccaag aaccaggtca goctgaccty cotggtcaaa 840
ggcttctate caagegacat cgeecgtggag tgggagagca atgggoagec ggagaacaac 900
tacaagacca cgcctcecgt getggactcee gacggotcect tettoctceta cagcaagcete 960
accgtggaca agagcagglg gcagcagggy aacgtettcr catgetccgt gatgeatgag 1020
gctctgcaca accactacac gcagaagage ctctcectygt ctecgggtcc ctcaactcca 1080
cctaccccat ctccocctcaac tccacctace ccatcteoct caccgaattc tagcccagge 1140
cagggeacce agtctgagaa cagctgcacc cacttcccag gcaacctgece taacatgett 1200
Cgagatctcc gagatgectt cagcagagtg aagactiict ttcaaatgaa ggatcagctg 1260
gacaacttgt tgttaaagga gtccttgetg gaggacttta agggttacct gggttgccaa 1320
gecttgtcty agatgatcca gttttacctg gaggaggtga tgccecaagc tgagaaccaa 1380
gacccagaca tcaaggcgca tgtgaactcocce ctgggggaga acctgaagac cctcaggetg 1440
aggctacgge getgtcatcog atttcttcce tgtgaaaaca agagcaaggc cgtugagcag 1500
gtgaagaaty cctttaataa gctccaagag aaaggcatct acaaagcecat gagtgagttt 1560
gacatcttca tcaactacat agaagcctac atgacaatga agatacgaaa ctaa 1614

<210> 400
<211> 537
<212> PRT
<213> Artificial Sequence

<220> .
<223> CTLA4 x IL10 IgAa fusion protein

<400> 400
Met His val Ala G;n Pro Ala val val Lgu Ala Ser %er Arg Ggy Tle
1 1 1
Ala ser pPhe 581 Cys Glu Tyr Ala Ser Pro Gly Lys Ala Thr Giu val
25 30
Arg val ;hr val Leu Arg Gln Ala Asp Ser Gln val Z?r Glu val Cys
5 40
Ala Ala Thr Tyr Met Met %éy Asn Glu Leu Thr Phe Leu Asp Asp Ser
50 60
Ile Cys Thr Gly Thr Ser Ser Gly Asn GlIn val Asn Leu Thr Ile Gln
65 70 75 80
Gly Leu Arg Ala ggt Asp Thr Gly Leu ggr Ile Cys Lys val g?u Leu
5
Met Tyr Pro Pro Pro Tyr Tyr Leu Gly ITe Gly Asn Gly Thr GIn Ile
100 105 110
Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu Giu Pro Lys
115 : 120 125
Ser ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Gliu Ala
130 135 140
Ala Gly Ala Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
145 150 155 160
Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val asp val
165 170 175
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val
180 185 190
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GlIn Tyr Asn Ser
195 200 205
Thr Tyr Arg val val ser val Leu Thr val Leu His Gln Asp Trp Leu
210 215 220
Asn Gly Lys Ala Tyr Ala Cys Ala val ser Asn Lys Ala Leu Pro Ala
225 230 235 240
Pro Ile Glu Lys Thr ITle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
245 250 255
GIn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
260 265 270
val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser asp ile Ala
275 280 - 285
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val
Pro
305
Thr
val
Leu
Pro
Ser
385
Arg
Lys
Phe
Tyr
Lys
465
Arg
Ala

Ile

Glu
290
Pro
val
Met
Ser
Thr
370
Glu
Asp
ASp
Lys
Leu
450
Ala
Leu
val

Tyr

Trp
val
Asp
His
Pro
355
Pro
Asn
Ley
GlIn
Gly
435
Glu
His
Arg
Glu

Lys

Glu
Leu
LYS
Glu
340
Gly
ser
Ser
Arg
leu
420
Tyr
Glu
val
Arg
GlIn

500
Ala

Sar
Asp
ser
325
Ala
Pro
Pro
Cys
Asp
405
Asp
Ley
val
Asn
Ccys
485
val

Met

Asn
Ser
310
Arg
Leu
Ser
ser
Thr
390
Ala
Asn
Gly
Met
Ser
470
His
Lys

Ser

2479.100PC0O9_SEQUENCE_LISTING.TXT

Gly
295
Asp
Trp
His
Thr
Pro
375
His
rhe
ley
Cys
Pro
435
Lay
Arg
Asn

Glu

Gln
Gly
Glin
ASn
Pro
360
Asn
Phe
Ser
l.eu
Glin
440
GlIn
Gly
Phe
Ala

rhe

Pro
Ser
Gln
His
345
Pro
Ser
Pro
Arg
L.eu
425
Ala
Ala
Glu
Leu

Phe
505

Glu
Phe
Gly
330
TYr
Thr
Ser
Gly
val
410
Lys
Leu
Glu
ASn
Pro
490
ASnN

Ile

ASn
Phe
315
Asn
Thr
Pro
Pro
ASn
395
Lys
Glu
Ser
Asn
Leu
475
Cys
Lys

Phe

Asn
300
Leu
val
Gln
ser
Gly
3280
ieu
Thr
ser
Glu
Gin
460
Lys
Glu
Leu

Ile

Tyr
Tyr
Phe
LysS
Pro
365
Gln
Pro
Phe
Leu
Met
445
Asp
Thr
Asn
GIn

Asn

Lys
ser
Ser
ser
350
Ser
Gly
Asn
Phe
Leu
430
Ile
Pro
ey
Lys

Glu
510

515

Ala Tyr met

530

<210
<211>
<212>
<213>

401
1530
PNA

<220>
<223>

<400> 401
gagccecaaat
ggtgcaccgt
acccetgagg
aactggtacg
tacaacagca
ggcaaggcgt
atctccaaag
gatgagctga
gacatcgocg
cecegtgetgg
aggtggcage
tacacgcaga
attcccttga
gaggtgaaga
accgactaca
aatattgatc
atgaccaggg
gacacggccg
tatgttatgg
tcaggceggag
acccagtctc
tccagccaga
aaaccaggac
cctgaccgat
caggctgaag

Thr Met

cttctgacaa
cagtcticct
tcacatgcgt
tggacggegt
cgtaccgtygt
acgegtgeyc
ccaaagggcea
¢caagaacca
tggagtggga
actccgacgy
aggggaacgt
agagcctctce
ccgaaagtta
ageetgggge
acatgaacty
cttactatgg
acacgtccat
tgtattactyg
actrctggag
gtggatccgg
cagactcect
gtgttttata
agcetectaa
tcagtggeag
atgtggcagt

Lys

520
Ile Arg

535

Artificial sequence

aactcacaca
ctteecceca
ggtggtggac
ggaggtgcat
ggtcagcgtc
ggtctccaac
gcececgagaa
ggtcagccty
gagcaatggg
ctcecttcttc
cttctcatge
cctgtetecg
cagcccgaat
ctcagtgaag
ggtgcgacag
tggtactagt
cagcacagec
tgcgagatgg
ccaagggacce
cggtggcgga
ggctgtgtct
cagctecaac
gctgctcatt

cgggtctggy
ttattactgt

Asp

Asn

MO115 PIMS synthesized molecule

tgcecaccegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtec
aaagcectec
ccacaggtgt
acctgectyg
cagceggaga
ctctacagcea
tccgtgatge
ggtaactcat
tctcaggtge
gtctectgea
gcecectggac
tacaatrcaga
tacatggagc
gactataggt
acggtcaccg
tcgggtggeg
ctgggcgaga
cagaagaact
tactgggceat
acagatttca
catcaatacc

Tyr
525

gceccageacc
acaccctcat
aagaccctga
caaagccycg
tgcaccagga
cagcccecat
acaccctgcec
tcaaaggctt
acaactacaa
agctcaccgt
atgaggctct
tattcaacca
agctggtgca
aggcttctgg
aagggcttga
agttcaaggg
tgagcaggct
acgacgacgg
tctectcagg
gcggatctga
gggccaccat
acttagcttg
ctacccggga
ctctcaccat
tctactegtg

Page 208

Thr Thr

Leu
320
Ser

Lys

Cys
335
Leu Sar

Thr Pro

Thr GIn

Met Leu
400
Gln Met
415
Glu Asp

GIn phe

Asp Ile

Leu
480
Lys

Arg

Ser
495
Lys Gly

ITe Glu

tgaagcegeg
gatctceecgg
ggtcaagttc
ggaggagcag
ctggctgaat
cgagaaaacc
cccateccgy
ctatccaagc
gaccacgcct
ggacaagagc
gcacaaccac
agaagttcaa
grctgggget
atacacctic
gtggatggga
cagggtcacc
gagatctgac
gagggcttac
tggaggcggt
catcgtgatg
caactgcaag
gtaccagceag
atccggggtc
cagcagcctg
gacgtttggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1340
1200
1260
1320
1380
1440
1500



2479.100PCO9_SEQUENCE_LISTING.TXT
caggggacca agcetggagat caaacggtaa 1530

<210> 402
<211> 509
<212> PRT
<213> Artificial Sequence

<220>
<223> M0115 PIMS synthesized molecule

<400> 402
Glu Pro Lys Ser Sgr AsSp Lys Thr His {gr Cys Pro Pro Cys Pro Alla
1 15
Pro Glu Ala éga Gly Ala Pro Ser V§1 Phe Leu Phe Pro ggo Lys Pro
2
Lys Asp ghr Leu Met Ile Ser Arg Thr pPro Glu val Thr Cys val val
5 40 45
val ?SP val Ser His Glu ?SP Pro Glu val Lys Phe Asn Trp Tyr val
5 60
Asp GTy val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
65 70 75 80
Tyr Asn Ser Thr Tyr Arg val val Ser 531 teu Thr val Leu His G1In
85 95
Asp Trp Leu Asn Gly Lys Ala Tyr Ala Cys Ala val Ser Asn Lys Ala
100 105 110
Lteuy Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro
115 120 125
Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
130 135 140
Lys Asn GlIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser
145 150 155 160
Asp Ile ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
165 170 175
Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
180 185 190
Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gln Gly Asn val Phe
195 200 205
Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GlIn Lys
210 215 220
Ser Leu Ser Leu Ser Pro Gly Asn Ser Leu Phe Asn Glin Glu val Gln
225 230 235 240
Iie Pro Leu Thr Glu Ser Tyr Ser Pro Asn Ser GIn val Gln Leu val
245 250 255
Gin Ser Gly Ala Glu val Lys Lys Pro Gly Ala Ser val Lys val Ser
260 265 270
Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr Asn Met Asn Trp val
275 280 285
Arg GIn Ala Pro Gly GlIn Gly Leu Glu Trp Met Gly Asn Ile Asp Pro
290 295 300
Tyr Tyr Gly Gly Thr Ser Tyr Asn GIn Lys Phe Lys Gly Arg val Thr
305 310 315 320
Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg
325 330 335
Asp Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Asp Tyr
340 345 350
Arg Tyr AsSp Asp Gly Arg Ala Tyr Tyr val Met Asp Phe Trp Gly Gln
355 360 365
Gly Thr Thr val Thr val ser Ser Gly Gly Gly Gly ser Gly Gly Gly
370 375 380
Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Asp Ile val Met
385 390 395 400
Ther GIn Ser Pro Asp Ser Leu Ala val Ser pLeu Gly Glu Arg Ala Thr
© 405 410 415
ITe Asn Cys Lys Ser Ser GlIn Ser val Leu Tyr Ser Ser Asn Gln Lys
420 425 430
Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Pro Pro Lys Leu
433 440 445
teu ITe Tyr Trp Ala Ser Thr Arg Glu Ser Gly val Pro Asp Arg Phe
: rage 209

iLeu Arg Ser



450
465

455

475

Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
470

2479.100PCO9_SEQUENCE_LISTING,TXT
46

480

Gln Ala Glu Asp val ATa val Tyr Tyr Cys His GIn Tyr Leu Tyr Ser
490 495

485

Trp Thr Phe G1y GIn Gly Thr Lys Leu Glu Ile Lys Arg
500

505

<210> 403
<211> 1095
<212> DNA
<213> Artificial Sequence
<220>
<223> Nucleotide sequence encoding murine CTLA4 fusion
to human Fc domains
<400> 403
gccatacagg tgacccaacc ttcagtggtg ttggctagea gecatggtgt
ccatgtgaat attcaccatc acacaacact gatgaggtcce gggtgactgt
acaaatgacc aaatgactga ggtctgigcc acgacattca cagagaagaa
ttcctagatt accccttetyg cagtggtace tttaatgaaa gcagagtgaa
caaggactga gagctgttga cacgggactg tacctctgca aggtggaact
ccgcecatact ttgtgggeat gggcaacggy acgcagattt atgtcattga
tgcceggatt ctgacctega goeccagagtg cccataacac agaacccctyg
aaagagtgtc ccccatgege agctcecagac gcagegagty cgecatcegt
cctccaaaga tcaaggatgt actcatgatc tccctgagec ccatggtcac
gtggatgtga gcgaggatga cccagacgtc cagatcaget ggtttgtgaa
gtacacacag ctcagacaca aacccataga gaggatrtaca acagtactct
agtgccctce ccatccagea ccaggactgg atgagtggea aggcegttege
aacaacagag ccctcecatc ccccatcgag aaaaccatct caaaacccag
agagctecac aggtatatgt cttgcctcca ccagcagaag agatgactaa
agtctgacct gcatgatcgc aggcttctta cctgecgaaa ttgctgtgga
aatgggcgta cagagcaaaa ctacaagaaC accgcaacag tcctggactc
tacttcatgt acagcaagct cagagtacaa aagagcactt gggaaagagg
gcctgctcag tggtccacga gggtctgcac aatcaccita cgactaagac
tctctgggta aataa
<210> 404
<211> 364
<21Z2> PRT
<213> Artificial sequence
<220>
<223> Murine CTLA4 fusion to human Fc domains
<400> 404
Ala Ite Gln val Thr Gin Pro Ser val {81 Leu Afa Ser Ser
1 5
val Ala Ser Phe Pro Cys Glu Tyr Ser Pro Ser His Asn Thr
20 25 30
val Arg val Thr val rLeu Arg gén Thr Asn Asp Gin Met Thr
35 45
Cys Ala Thr Thr Phe Thr ggu Lys Asn Thr val %gy Phe Leu
50
Pro Phe Cys Ser Gly ;gr Phe Asn Glu Ser Agg val Asn Leu
65 7
Gln Gly Leu Arg g;a val Asp Thr Gly Leu Tyr Leu Cys Lys
90
Leu Met Tyr Pro Pro Pro Tyr Phe val Gly Met Gly Asn Gly
100 105 110
ITe Tyr val Ile Asp Pro Glu Pro Cys Pro Asp Ser Asp Leu
115 120 125
Arg val Pro Ile Thr Gin Asn Pro Cys Pro Pro Leu Lys Glu
130 135 140
Pro Cys Ala Ala Pro Asp Ala Ala Gly Ala pPro Ser val Phe
145 150 155

Page 210

cgccagettt
gctgcggeag
tacagtgggc
cctcaccate
catgtaccca
tccagaacca
tectecacte
cttcatctte
atgtgtggty
caacgtggaa
ccgggtggtc
atgcgcggtc
agggccagta
gaaagagttc
ctggaccage
tgatggtrct
aagtcttrtc
catctcecgg

His
15
Asp

Gly
Glu
Glu val
Asp Tyr
Ile

80
Glu

Thr
val
Thr Gin
Glu Pro
Cys Pro

Phe
160

Ile

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1095



Pro
Thr
ser
His
Ile
225
Asn
Arg
Glu
Phe
Glu
305
Tyr
Gly

L.eu

<210>
<Z211>
<212>
<213>

Pro
Cys
Trp
Arg
210
Gln
Asn
Gly
Glu
Leu
290
GIn
Phe

Ser

Thr

<220>

<223>

<400>

Lys
val
Phe
195
Glu
His
Arg
Pro
Met
275
Pro
Asn
Met
l.eu

Thr
355

405
570
DNA
Artificial Seguence

to a

405

ttagactccc
4€cgaagggg
ctaaactggt
gaccgeagec
gacttccaca
geeatctecce
acagagagaa
cagttccaat
tacaaggatg
gacgataagc

<210>
<211>
<212>
<Z213>

<220>

<223>
<400>

Leu
1
Leu
ser
Ser

Pro
65

Leu

Asn

Asn

50

Gly

406
189
PRT
Artificial Sequence

35

Ile
val
180
val
ASD
Gln
Ala
val
260
Thr
Ala
Tyr
TYr
Phe

340
Lys

Lys
165
val
Asn
Tyr
Asp
Leuy
245
Arg
Lys
Glu
Lys
ser
325
Ala

Thr

cagacaggcc
acaacgccac
accgcatgag
agcceggoca
tgagcgtggt
tggcccecaa
gggcagaagt
ctagactgaa
acgacgataa
atcatcatca

5

val val Thr

Thr Ser Gilu

GIn Thr Asp

GIn Asp Cys

AsSD
Asp
Ash
Asn
Trp
230
Pro
Ala
L.ys
Ile
Asn
310
Lys
cys

Ile

Arg
Glu
ser

Lys

70

2479.,100PCO9_SEQUENCE_LISTING.TXT

val
val
val
Ser
215
Met
ser
Pro
Glu
Ala
285
Thr
Leuy
Ser

Ser

Pro
Gly
Phe

Leu
53

Arg Phe

Leu
Ser
Glu
200
Thr
ser
Pro
Glin
Phe
280
val
Ala
Arg

vai

Ar
360

ctggaacccec
cttcacctyge
ccccageaac
ggactgecgce
cagggccegg
ggcgcagatc
gcceacagec
cgacatcttce
ggattacaag
tcatcactga

PD1 ectodomain fused to a

406
ASp Ser Pro Asp

Trp
AsSD
val
40

Ala

Arg

Met
Glu
185
val
Leu
Gly
Ile
va'l
265
Ser
ASDp
Thr
val

val
3435

g Ser

Ile
170
ASD
His
Arg
Lys
Glu
250
Tyr
Leu
Trp
val
Gln
330
His

Leu

Ser
Asp
Thr
va'
Ala
235
Lys
val
Thr
Thr
Leu
315
Lys
Glu

Gly

cccaccttct
agcttcteca
cagacggaca
ttccgtgtca
cgcaatgaca
aaagagagcc
caccccagec
gaggctcaga
gatgacgacg

Leu
Pro
Ala
val
220
Phe
Thr
Ley
Cys
Ser
300
ASp
Ser
Gly

LYS

Ser
ASDp
Gln
205
ser
Ala
Ile
Pro
Met
285
Asn
Ser
Thr

Leu

Pro
va'l
190
Thr
Ala
Cys
Ser
Pro
270
ITe
Gly
Asp
Trp

His
350

Nucleotide sequence encoding PD1 ectodomain fused
C-terminal AviTag

ccccagecct
acacatcgga
agcrggecge
cacaactgcce
gcggcaccta
tgtggycaga
cctcacccag
aaatcgaatyg
ataaggatta

C-terminal AviTag

Asn
Asn
25

Leu
Ala

val

Pro
10

Ala
Asn

rhe

Thr

Pro

Pro

GIn
75

Thr

Thi Phe

Trp Tyr

Glu
60
Leu

Page 211

Phe
Thr
Arg
45

Asp

Pro

Ser
Cys
30

Met
Arg

Ash

Met
175
Gin
Gin
Leu
Ala
Lys
255
Pro
Ala
Arg
Gly
Glu

335
Asn

gctcgtggtg
gagctrtcgty
cttccecgag
caacgggcgt
ccrcetgtggy
gctcagggig
gecageegge
gcacgaagat
caaggatgac

Pro
15

Ser
Ser
ser

Gly

val
Ile
Thr
Pro
val
240
Pro
Ala
Gly
Thr
Ser
320
Arg

His

Ala
Phe
Pro
Gln

Arg
80

60

120
180
240
300
360
420
480
540
570



Asp Phe
Tyr Leu
Ser Leu
Thr Ala
130
Arg Leu
145
Tyr Lys

Tyr Lys

His
Cys
Arg
115
His
Asnh
Asp

Asp

<210> 407

<211> 19

<212> PRT
<213> Artificial sequence

<220>

Met
Gly
100
Ala
Pro
ASD
ASp

Asp
180

ser
Ala
Glu
ser
Ile
AsSp

165
Asp

<223> H751 Linker

<400> 407
G}n Arg His Ser Ser Leu Asn Thr Gly Thr Gin Met Ala Gly His Ser
10

Pro Asn

Ser

<210> 408
<211l> 21

<212> PR

T

5

val
Ile
l.eu
Pro
Phe
150
Asp

Asp

2479,100PC09_SEQUENCE_LISTING.TXT

val
Ser
Arg
Ser
135
Glu
Lys

LyS

<213> Artvificial Sequence

<220>

<223> H75j Linker
<400> 408

1

5

His Ser Pro Asn Ser

<Z210> 409
<211> 217
<212> PRT
<213> Artificial Sequence

<220>
<223> hu

man

<400> 409

Ala pro
1
Pro Lys

val val

val Asp.
50

Gln Tyr

65

GIn Asp

Ala Leu

Glu
Asp
ASp
35

Gly
Asn
Trp

Pro

20

Arg
Leu
val
120
Pro
Ala
Asp

His

Ala
Ala
105
Thr
Arg
Gin
Tyr

His
185

Arg Arg Asn
S0
Pro Lys Ala

Glu Arg Arg

Pro Ala Gly
140
Lys Ile Glu
155
Lys Asp Asp
170
His His His

10

IgGl CHZ2 and CH3 regions

Leu
Thr
20

val
val
Ser

Leu

Ala

Leu
>
Leu
Ser

Glu

‘Thr

Asn
85
Pro

Gly Gly Pro Ser val pPhe Leu
i

Met
His
val
Tyr
70

Gly

Ile

Ile
Glu
His
55

Arg
Lys

Glu

Ser
Asp
40

Asn
val
Glu

Lys

Arg
25

Pro
Ala
val
TYr

Thr

Thr Pro Glu
Glu val Lys

Lys Thr Lys
60

ser vVal Leu

75

Lys Cys Lys

90

Ile Ser Lys

Page 212

ASp
Gin
Ala
125
Gln
Trp
ASp

His

Phe
val
Phe
45

Pro
Thr
val

Ala

Ser
Ile
110
Glu
Phe
His

Asp

Pro
Thr
30

Asn
Arg
val
Ser

Lys

Gly
95

Lys
val
Glin
Glu

Lys
175

15

Pro
15

Cys
Trp
Glu
Leu
Asn

95
Gly

Thr
Glu
Pro
ser
Asp

1le0
Asp

GIn Arg His Gly Gly Ser Ser Leu Asn Thr Gly Thr GIn Met Ala Gly
5

Lys
val
Tyr
Glu
His
80

Lys

Gln



Pro
Thr
Ser
145
Tyr
Tyr
Phe

Lys

Arg
Lys
130
Asp
Lys
Ser
ser

ser
210

Glu
115
Asn
Ile
Thr
Lys
Cys

195
l.eu

<210> 410
<211> 124
<212> PRT
<213> Homo sapiens

<400> 410
Met His val Ala Gln
1 5

Ala
Arg
Ala
Ile
65

Gly
Met

Tyr

100
Pro

GIn
Ala
Thr
leuy
180
Ser

Ser

Ser Phe val

val
Ala
50

Cys
l.ey
TYr

val

Thr
35

Thr
Thr
Arg
Pro

Ile
115

<Z210> 411
<211> 124

<212>

PRT

20
val

Tyr
Gly
Ala
Pro

100
Asp

GIn
val
val
Pro
165
Thr
val

Leu

Cys
Leu
Met
Thr
Met
85

Pro

Pro

val
Ser
Glu
i50
Pro
val
Met

Ser

Pro
Glu
Arg
Met
Ser
70

Asp
Tyr
Glu

2479.100PCO9_SEQUENCE_LISTING.TXT
105

Tyr
Leu
135
Trp
val
Asp
His

Pro
215

Ala
Tyr
Gln
Gly
55

Ser
Thr
Tyr

Pro

<213> Artificial sequence

<220>

<223>
<400>

Met
1
Ala
Arg
Ala
Ile
65
Gly
Met

Tyr

His
Ser
val
Ala
50

Cys
Leu
Tyr

val

val Ala Gln
5

Phe
Thr
35

The
Thr
Arg
Pro

Ile
115

val
20

val
Tyr
Gly
Ala
Pro

100
Asp

Cys
Leu
Met
Thr
mMet
85

Pro

Pro

Pro
Glu
Arg
Met
Ser
70

ASD
Tyr
Glu

Ala
Tyr
Gln
Gly
55

Ser
Thr
Tyr

Pro

Thr
120
Thr
Glu
Leu
Lys
Glu

200
Gly

val
Ala
Ala
40

Asn
Gly
Gly
Leu

Cys
120

val
Ala
Ala
40

Asn
Gly
Gly
Glu

Cys
120

Leu
Cys
Ser
Asp
Ser
185
Ala

Lys

val
Ser
25

ASD
Glu
AsSn
Leu
Gly

105
Pro

val
Ser
25

Asp
Glu
Asnh
L.eu
Gly

105
Pro

Pro
Leu
Asn
Ser
170
Arg

l.eu

Leu
10

Pro
Ser
Lau
Gin
Tyr
90

Ile

ASD

CTLA4 with A29Y L104E mutatations
411

Leu
10

Pro
Ser
Leu
GIn
Tyr
a0

Ile

ASp

Pro
val
Gly
155
Asp
Trp

His

Ala
Gly
Gln
Thr
val
75

Ile
Gly

ser

Ala
Gly
Gin
Thr
val
75

I'le
Gly

sSer

Ser
Lys
140
Gin
Gly
Gin

Asn

Ser
Lys
val
Phe
60

Asn
Cys

Ash

ASp

Ser
Lys
val
Phe
60

Ash
Cys
Asn

ASp

Page 213

Arg
125
Gly
Pro
Ser
Gln

His
205

Ser
Ala
Thr
45

Leu
Ley
Lys

Gly

Ser
Tyr
Thr
45

Leu
Leu
Lys
Gly

110
ASp

Phe
Glu
Phe
Gly

190
Tyr

Arg
Thr
Glu
Asp
Thr
val

Thr
110

Arg
Thr
30

Glu
Asp
Thr
val

Thr
119

Glu
Tyr
Asn
Phe
175
ASn

Thr

Gly
15

Glu
val
ASp
Ile
Glu

GlIn

Gly
Giu
val
Asp
ITe
Glu

95
Glin

Leu
Pro
Asn
160
Leu
val

Gin

Ile
val
Cys
Ser
Gln
80

L.eu

Ile

ITe
val
Cys
Ser
Gin
30

Leu

Ile
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<210> 412
<211> 134
<212> PRT
<213> Homo sapiens
<400> 412
Asn Lys Ite Leu val Lys Gln Ser Pro ﬁgt Leu val Ala Tyr Asp Asn
1 5 15
Ala val Asn Leu Ser Cys Lys Tyr Ser Tyr Asnh Leu Phe Ser Arg Glu
20 25 30
Phe Arg g?a Ser Leu His Lys G%y Leu Asp Ser Ala val Glu val Cys
5 4 45
val §%1 Tyr Gly Asn Tyr Ser Gin Gln Leu GlIn val Tyr Ser Lys Thr
55 60
Gly phe Asn Cys Asp Gly Lys Leu Gly Asn Glu Ser val Thr Phe Tyr
65 70 75 80
Leu GIn Asn Leu Tyr val Asn Gin Thr gép Ile Tyr Phe Cys Lys Ile
85 95
Glu val Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser Asn Gly
100 105 110
Thr Tie Ile His val Lys Gly Lys His Leu Cys Pro Ser Pro Leu Phe
115 120 125
Pro Gly Pro Ser Lys Pro
130
<210> 413
<211> 1530
<212> DNA
<213> Artificial Ssequence
<220>
<223> FUN1 PIMS MO115 synthesized molecule
<400> 413

gagcccaaat cttctgacaa aactcacaca tgcccaccgt geccagecace tgaagccgeg 60
ggtgcaccgt cagtcttect cttcccccca aaacccaagg acaccctcat gatctcccgg 120
acccctgagy tcacatgeglt ggtggtggac gtgagecacg aagaccctga ggicaagtic 180
aactggtacg tggacggcgt ggaggtgeat aatgccaaga caaagcecgcyg ggaggageag 240
tacaacagca cgtaccgigt ggtcagcegte ctcaccgtce tgcaccagga ctggctgaat 300
ggcaaggcgt acgcgtgege ggtotccaac aaagecocotoc cageccccat cgagaaaacc 360
atctccaaag ccaaagggca gocccgagaa ccacaggtgt acaccctgec cccatcecgg 420
gatgagctga Ccaagaacca ggtcagcctg acctgectgyg tcaaaggctt ctatccaage 480
gacatcgceeg tggagtggga gagcaatyggg cagecggaga acaactacaa gaccacgeot 540
cccgtgetgg actocgacgg cteccttctte ctctacagcea agetcaccgt ggacaagage 600
aggtggcagc aggggaacgr cttcicatge tccgtgatge atgaggetct geacaaccac 660
tacacgcaga agagcctcte cctgtctccg ggtaactcat tattcaacca agaagttcaa 720
attccctiga ccgaaagtta cagcccgaat tctcaggtgc agetggtgea gtctggggetr 780
gaggtgaaga agcctggggc ctcagtgaag gtctcctgca aggcttctgg atacacctte 840
accgactaca acatgaactyg ggtgcgacag gcccctggac aagggettga gtggatggga 900
aatattgatc cttactatgg tggtactagt tacaatcaga agttcaaggg cagggtcacc 960
atgaccaggg acacgtccat cagcacagcc tacatggagc tgagcaggct gagatctgac 1020
gacacggccg tgtattactg tgcgagatgg gactataggt acgacgacgg gagggcettac 1080
tatgttatgg acttctgggg ccaagggacce acggtcaccg tctectcagg tggaggoggt 1140
tcaggcggag gtggatccgg cggtggcgga tegggtggeg geggatctga catcgtgatg 1200
acccagtctc cagactccct ggctgtgtet ctgggegaga gggecaccat caactgcaag 1260
tccagccaga gtgttitata cagctccaac cagaagaact acttagcettg gtaccagcag 1320
aaaccaggac agcctcctaa gotgetcatt tactgggeat ctacccggga atccggggtc 1380
cctgaccgat tcagtggcag cgggtctggg acagatttca ctctcaccat cagcagectg 1440
caggctgaag atgtggcagt ttattactgt catcaatacc tctactcgtg gacgtttgge 1500
caggggacca agctggagat caaacggtaa : 1530

<210> 414
<211> 509
<212> PRT
<213> Artificial Sequence

<220>
Page 214



Glu
1

Pro
L.ysS
val
ASp
65

Tyr
Asp
Leu
Arg
Lys
145
Asp
Lys
Ser
ser
Sar
225
Ile
GIn
Cys
Arg
Tyr
305
Met
Leu
Arg
Gly
Gly
385
Thr
Ile
ASn
feu
Ser
465
Glin

Trp

Pro
Glu
Asp
Asp
50

Gly
Asn
Trp
Pro
Gu
130
Asn
Ile
Thr
Lys
Cys
210
Leu
Pro
Ser
Lys
GIn
290
Tyr
Thr
Arg
Tyr
Thr
370
Ser
GIn
Asn
TYF
Ile
450
Gly
Ala

Thr

Lys
Ala
Thr
35

val
val
Ser
Leu
Ala
115
Pro
Gin
Ala
Thr
[.eu
195
Ser
ser
Leu
Gly
Ala
275
Ala
Gly
Arg
Ser
Asp
355
Thr
Gly
Ser
Cys
Leu
435
Tyr
Ser
Glu

rhe

Ser
Ala
20

Leu
Ser
Glu
Thr
Asn
100
Pro
Gin
val
val
Pro
180
Thr
val
Leu
Thr
Ala
260
Ser
Pro
Gly
ASp
Asp
340
Asp
val
Gly
?ro
Lys
420
Ala
Trp
Gly
ASD

Gly
500

ser
5
Gly
Met
His
val
Tyr
85
Gly
ITe
val
Ser
Glu
165
Pro
val
Met
Ser
Glu
245
Glu
Gly
Gly
Thr
Thr
325
ASD
Gly
Thr
Gly
Asp
405
ser
Trp
Ala
Ser
val

485
Gin

Asp
Ala
Ile
Glu
His
70

Arg
Lys
Glu
Tyr
i.eu
150
Trp
val
ASD
His
Pro
230
Ser
val
Tyr
Gln
Ser
310
Ser
Thr
Arg
val
Gly
390
ser
Ser
Tyr
Ser
Gly
470
Ala

Gly

2479.100PC09WSEQUENCE_LISTING.TXT
<223> FUN1 PIMS MO115 synthesized molecule

<400> 414

Lys
Pro
Ser
Asp
55

Asn
val
Ala
LYS
Thr
135
Thr
Glu
Leu
Lys
Glu
215
Gly
Tyr
Lys
Thr
Gly
295
Tyr
Ile
Ala
Ala
ser
375
Ser
Leu
Gin
Gln
Thr
455
Thr
val

Thr

Thr
Ser
Arg
490

Pro
Ala
val
Tyr
Thr
120
Leu
Cys
Ser
ASD
Ser
200
Ala
Asn
Ser
Lys
pPhe
280
Leu
Asn
Ser
val
Tyr
360
Ser
Gly
Ala
Ser
Gin
440
Arg
AsSp
Tyr

Lys

His
val
25

Thr
Glu
Lys
Ser
Ala
105
Ite
Pro
Leu
Asn
Ser
185
Arg
Leu
Ser
Pro
Pro
265
Thr
Glu
Gln
Thr
Tyr
345
Tyr
Gly
Gly
val
val
425
Lys
Glu
Phe
Tyr

Leu
505

Thr
10

Phe
Pro
val
Thr
val
90

Cys
ser
Pro
val
Gly
170
Asp
Trp
His
{.ey
Asn
250
Gly
Asp
Trp
LyS
Ala
330
Tyr
val
Gly
Gly
Ser
410
Leu
Pro
Ser
Thr
Cys

490
Glu

Cys
Ley
Glu
LYsS
Lys
75

Leu
Ala
Lys
Serp
Lys
155
Gln
Gly
Gln
Asn
Phe
235
Ser
Ala
Tyr
Met
Phe
315
Tyr
Cys
Met
Gly
Gly
395
ileu
Tyr
Gly
Gly
l.eu
475
His

Ile

Pro
Phe
val
Phe
60

Pro
Thr
val
Ala
Arg
140
Gly
Pro
Ser
Gln
His
220
Asn
Gin
Ser
Asn
Gly
300
LYS
Met
aAla
Asp
Gly
380
Ser
Gly
Ser
Gin
val
460
Thr
Gin

Lys

Page 215

Pro
Pro
Thr
45

Asn
Arg
val
Ser
Lys
125
ASD
Phe
Glu
Phe
Gly
205
Tyr
Gin
val
val
Met
285
AsSh
Gly
Glu
Arg
Phe
365
Sar
ASp
Gluy
Ser
Pro
445
Pro
Ile
TYr

Arg

Cys
Pro
30

Cys
Trp
Glu
lLeu
AsSn
110
Gly
Glu
Tyr
Asn
Phe
190
Asnh
Thr
Glu
Gin
Lys
270
Asn
Ile
Arg
Leu
Trp
350
Trp
Gly
Ile
Arg
Asn
430
Pro
ASp
Ser

Leu

Pro
15

Lys
val
Tyr
Glu
His
95

Lys
Gin
Leu
Pro
Asn
175
ley
val
GIn
val
Leu
255
val
Trp
Asp
val
Ser
335
Asp
Gly
Gly
val
Ala
415
Gin
LyS
Arg
Ser

Tyr
495

Ala
Pro
val
val
Gin
80

Gin
Ala
Pro
Thr
Ser
160
TYr
Tyr
Phe
Lys
Glin
240
va'
Ser
val
Pro
Thr
320
Arg
Tyr
Gin
Gly
Met
400
Thr
Lys
Leu
Phe
Leu

480
Ser



<210
<211>
<212>
<213>

<220>

<223>
<400>

415
216
PRT
Artificial Sequence

Human

415

Ala Pro Glu
1

Pro
val
val
Gin
65

Gin
Ala
Pro
Thr
ser
145
Tyr
Tyr
Phe

Lys

Lys
val
Asp
50

Tyr
ASp
Ley
Arg
Lys
130
Asp
Lys
ser
ser

Ser
210

Asp
ASp
35

Gly
Asn
Trp
Pro
Glu
115
Asn
Ile
Thr
Lys
Cys

195
Leu

<210> 416
<211> 217
<212> PRT
<213> Artificial Sequence

<220>

<223>
<400>

Ala Pro Glu
1

Pro
val
val
Gln
65
Gln
Ala
‘Pro
Thr

ser

Lys
val
AsSp
50

Tyr
Asp
Leu
Arg
Lys

130
ASp

ASp
AsSp
35

Gly
Asn
Trp
Pro
Glu
115
Asn

Ile
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IgGl CH2CH3 desLys

Ley
Thr
20

vat
val
Ser
f.au
Ala
100
Pro
Gin
Ala
Thr
Leu
180
Ser

ser

Ala
Thr
20

val
val
Ser
Leu
Ala
100
Pro
Gln

Ala

L.euy
5
Leu
Ser
Glu
Thr
Asn
85
Pro
Gin
val
val
Pro
165
Thr
val

Leuy

Ala
5
Leu
Ser
Glu
Thr
Asn
85
Pro
GIn
va'l

val

Gly
Met
His
val
Tyr
70

Gly
Ile
val
ser
Glu
130
Pro
val
Met

Ser

Gly
Met
His
val
Tyr
70

Gly
Ile
val
Ser

Glu

Gly
Ile
Glu
His
55

Arg
LyS
Glu
Tyr
Leu
135
Trp
val
Asp
His

Pro
215

Ala
Iie
Glu
His
55

Arg
Lys
Glu
Tyr
Leu

135
Trp

Pro
ser
AsSD
40

Asn
val
Glu
Lys
Thr
120
The
Glu
Leu
LYS
Glu

200
Gly

Human IgGl CH2CH3 Nuli2
416

Pro
Ser
Asp
40

Asn
val
Ala
Lys
Thr
120
Thr

Glu

Ser
Arg
25

Pro
Ala
val
Tyr
Thr
105
LLau
Cys
Ser
Asp
Ser

185
Ala

Ser
Arg
25

Pro
Ala
val
Tyr
Thr
105
Leu
Cys

Ser

val
10

Thr
Glu
LysS
Ser
Lys
Ile
Pro
l.eu
AsSh
Ser
i70
Arg

Leu

val
10

Thr
Glu
Lys
Ser
Ala
80

Ile
Pro
Leuy

Asn

Phe
Pro
val
Thr
val
75

Cys
Ser
Pro
va'l
Gly
155
Asp
Trp

His

Phe
Pro
val
Thr
val
75

Cys
Ser
Pro
vall

Gly

Leu
Glu
Lys
Lys
60

Ley
Lys
Lys
ser
Lys
140
Gln
Gly
Gin

ASn

Leu
Glu
Lys
Lys
60

L.eu
Ala
Lys
Ser
Lys

140
Gin
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Phe
val
Phe
45

Pro
Thr
val
Ala
Arg
125
Gly
Pro
Ser
Gln

His
205

Phe
val
Phe
45

Pro
Thr
val
Ala
Arg
125
Gly

Pro

Pro
Thr
30

Asn
Arg
val
Ser
Lys
110
Asp
Phe
Glu
Phe
Gly

190
TYyr

Pro
Thr
30

AsSn
Arg
val
Ser
Lys
110
Asp
Phe

Glu

Pro
15

Cys
Trp
Glu
Leu
Asn
95

Gly
Glu
Tyr
Ash
Phe
175
Asn

Thr

Pro
15

Cys
Trp
Glu
lLeu
Asn
95

Gly
Glu
Tyr

Asn

Lys
va'l
Tyr
Glu
His
80

Lys
Gin
Leu
Pro
ASn
160
Leu
val

Gin

Lys
val
Tyr
Glu
His
80

Lys
GIn
Leu
Pro

Asn



145
Tyr Ly

TYyr Se
Phe Se

Lys Se

s Thr
r Lys
r cys

195
r Leu

210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ala Pr
1

Pro Ly

val va

val As
50

Gln Ty

65

GIn As

Ala Le
Pro Ar

Thr Ly
13
ser As
145
Tyr Ly

Tyr Se
Phe Se

Lys Se
21

<210>
<Z211>
<212>
<213>

<400>

1
Gly As

val Ly

Lys G1
50

Leuy Se

65

Glu As

417
216
PRT
Human

Human

417
o Glu

5 ASp

1 Asp
35
p Gly

r Asn

p Trp
u Pro

g Glu
115

s Asn

0

p Ile

s Thr
r Lys
r Cys
195
r Leu
0

418
160
PRT

150

Thr Pro Pro

165

Leu Thr val

180

Ser val Met

Ser Leu Ser

IgG1l CH2CH3

IgGl CH2CH3

Ala
Thr
20

val
val
Ser
Leu
Ala
100
Pro
Gln
Ala
Thr
Leu
180
ser

Ser

Ala
5
Leu
Ser
Glu
Thr
Asn
85
Pro
Gln
val
val
Pro
165
Thr
val

Leu

Homo sapiens

418

n Leu
s Thr
35
U Ser
r Glu

n Gin

Pro
20
Phe

leu

Met

ASp

Ser Pro Gly Gin Ggy

Asn
Phe
Leu
Ile

Pro
85

Gly
Met
His
val
Tyr
70

Gly
Ile
val
Ser
Glu
150
Pro
val
Met

Ser

Thr
Met
Gin
Glu
Gin

70
ASp
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155
val Leu Asp Ser Asp Gly Ser phe
170

ASp-LYS Ser Arg Trp Gln GIn Gly
185 190
His Glu Ala Leu His Asn His Tyr
200 205
Pro Gly Lys
215

NuTl2 desLysArtificial Sequence
Null2 deslys

Ala Pro Ser XS} Phe Leu Phe Pro
Ile Ser Arg Thr Pro Glu val Thr
25 30
Glu Asp Pro Giu vVal Lys Phe Asn
40 45
His Asn Ala Lys Thr Lys Pro Arg
55 60
Arg val val ser gg? Leu Thr val
Lys Ala Tyr Ala Cys Ala val ser
90
Glu Lys Thr ITe Ser Lys Ala Lys
105 110
Tyr Thr Leu Pro Pro ser Arg Asp
120 125
Leu Thr Cys Leu val Lys Gly Phe
135 140
Trp Glu Ser Asn Gly GIn Pro Glu
155
val Leu Asp Ser Asp Gly Ser phe
170
Asp LYys Ser Arg Trp GIn Gln Gly
185 190
His Glu Ala Leu His Asn His Tyr
200 205
Pro Gly
215

GlIn Ser Glu Asn Ser Cys Thr His
10

Leu Arg Asp Leu Arg Asp Ala phe

25 30
Met Lys Asp Gln Leu Asp Asn Leu
40 45

Asp Phe Lys Gly Tyr Leu Gly Cys

55 60

Phe Tyr Leu Glu Glu val Met Pro

75

ITe Lys Ala His val Asn Ser Leu
90
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Phe
175
Asn

Thr

Pro
15

Cys
Trp
Glu
l.eu
Asn
95

Gly
Glu
Tyr
Asn
Phe
175
Asn

Thr

Phe
15

Ser
l.eu
Gln
Gin

Gly
95

160
Leu

val

Gln

Lys
val
Tyr
Glu
His
30

LYyS
GIn
Leu
Pro
Asn
160
Leu

val

GIn

Pro
ATg
Leu
Ala
Ala

80
Glu



2479.100PC0OY_SEQUENCE_LISTING.TXT
Arg Arg Cys

Asn Leu Lys Thr Leu Arg Leu Arg Leu
100 105
Pro Cys Glu Asn Lys Ser Lys Ala val
115 120

Asn Lys Leu GIn Glu Lys Gly Ile Tyr
130 135

Ile Phe Ile Asn Tyr Ile Glu Ala Tyr

145 150

<210> 418

<213> 23

<212> PRT

<213> Artificial Seguence

<220>

<223> Heterologous leader sequence

<220

<221> VARIANT

<222> 23

<223> Xaa = Any Amino Acid

<400> 419

Met Asp Phe Gln val GIn ITe Phe Ser Phe Leu Leu Ile Ser Ala Ser
1

5
val Ile Met ggr Arg Gly Xaa

<210> 420

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Heterologous leader sequence

<220>

<221> VARIANT

<222> 23, 24

<223> Xaa = Any Amino Acid

<400> 420

Met Asp Phe Gln val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5

val Ile Met ggr Arg Gly Xaa Xaa

<210> 421

<211> 25

<212> PRT

<213> Artificial sequence

<220>
<223> Heterologous Teader seguence

<220>

<221> VARIANT

<222> 23, 24, 25

<223> Xaa = Any Amino Acid

<400> 421

Met Asp Phe Glin val GIn ITe Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5

.val Ile Met Ser Arg Gly Xaa Xaa Xaa
20 25

Glu Gln val

Lys Ala Met
140
Met Thr Met

His Arg Phe Leu
Lys Asn Ala Phe
Ser Glu Phe Asp

Lys I'le Arg Asn
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<210> 422
<211> 4

<212> PRT
<213> uUnknown

<220>
<223> A naturally occurring or added motif that confers
the capacity to form a disulfide bond

<400> 422
Cys Pro Pro Cys
1
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