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Description
Title of Invention: IL2 VARIANT AND PROTEIN COMPLEX COMPRISING SAME
Technical Field

This application claims the benefit of Korean Patent Application No. 10-2022-
0105643 filed on August 23, 2022 and Korean Patent Application No. 10-2023-0057361
filed on May 2, 2023, in the Korean Intellectual Property Office, the disclosures of which
are incorporated herein in their entirety by reference.

The disclosure relates to IL2 variants and protein complexes including the same,
production methods therefor, and uses thereof.

Background Art

Immune checkpoints refer to surface proteins of immune cells used by cancer
cells to evade attacks from the immune system, and cancer cells bind to PD-1, which is
one of the immune checkpoints of T cells, by expressing PD-L1 on the surfaces thereof,
thereby inhibiting activation of T cells and cancer cell-killing ability thereof. Immune
checkpoint inhibitors may solve some side effects and resistance problems of existing
anticancer drugs that directly attack cancer cells, by allowing immune cells to selectively
attack cancer cells by activating the immune system in the human body. In addition, many
immune checkpoint inhibitors have been approved for sale after confirming efficacy
thereof in various types of cancer. However, overall response rates (ORRs) thereof are
about 30 % on average, and there are still many problems to overcome. To address this
issue, interleukin is considered an important agent for co-administration or as a dual-
action partner with immune checkpoint inhibitors to enhance efficacy.

Among them, interleukin 2 (IL2), as a globular glycoprotein having a protein size
of 15.5 kDa and consisting of 133 amino acids, plays a central role in lymphocyte
production, survival, and homeostasis. IL2 is biosynthesized mainly by activated T cells,
particularly by CD4+ helper T cells, to promote proliferation and differentiation of T cells,
and stimulate production of cytotoxic T lymphocytes (CTLs) and production and
proliferation of natural killer cells (NK cells). Therefore, IL2 may increase lymphocyte
populations and increase the function of immune cell in the living body, and currently,
therapy using IL2 has been approved and used for patients with metastatic renal cell

carcinoma and malignant melanoma.



Lymphocyte activation of IL2 is mediated by action thereof in binding to a
combination of three different IL2 receptors (IL2Rs) called IL2 receptor a (IL2Ra; CD25),
IL2 receptor B (IL2RB; CD122), and common cytokine receptor y (IL2R y; CD132).
Distribution of each subunit receptor varies according to cells and binding ability to IL2
also considerably varies according to each receptor. High-affinity IL2R consists of a trimer
of three subunits (a, 3, and y), and a dimeric IL2 receptor consisting of the subunits fand
y is referred to as intermediate-affinity IL2R. Although the dimeric intermediate-affinity
IL2R binds to IL2 with an affinity about 100 times lower than that of a trimeric high-affinity
receptor, the dimeric and trimeric IL2Rs may transmit signals when bound to IL2. Thus,
the subunit a, CD25, is not essential for IL2 signaling. While the subunit a imparts high
affinity to a receptor thereof, subunit 3 and subunit y are important for signal transduction.
A trimeric IL2R including CD25 is expressed by regulatory T cells and endothelial cells.
While the trimeric IL2R is temporarily induced by common activated T cells, the T cells
express only the dimeric IL2R during a rest phase (Nature Review Immunology. 2012
12:180-190).

Regulatory T cells, as a sub-population of T cells that regulate the immune system,
maintain immune-tolerance to self-antigens, are related to autoimmune disease, and
interfere with the cancer treatment effects generally by inhibiting or downregulating
activation induction and proliferation of effector T cells. Regulatory T cells by continuously
express the highest levels of CD25, and thus have a higher binding affinity for IL2 than
effector T cells, and is therefore emerging as a problem that reduces the efficacy of cancer
treatment using IL2.

Regarding IL2 immunotherapy, side effects are caused by recombinant human
IL2 treatment. Patients receiving high-dose IL2 treatments frequently experience
systemic side effects such as severe cardiovascular, pulmonary, renal, hepatic,
gastrointestinal, neurological, cutaneous, and hematological disorders, which require
intensive monitoring and hospitalization. The major causes of these side effects may be
explained by the development of so-called vascular (or capillary) leak syndrome (VLS), a
pathological increase in vascular permeability leading to fluid extravasation in multiple
organs (causing e.g. pulmonary and cutaneous edema and liver cell damage) and

intravascular fluid depletion (causing a drop in blood pressure and compensatory



increase in heart rate). There is no treatment of VLS other than withdrawal of IL2.
Although low-dose IL2 administration has been tested in patients to avoid VLS,
inappropriate therapeutic results of decreasing efficacy of cancer treatment have
occurred. VLS was believed to be caused by the release of inflammatory cytokines, such
as tumor necrosis factor (TNF)-a, from IL2-activated NK cells; however, it has recently
been proven that IL2-induced pulmonary edema resulted from direct binding of IL2 to lung
endothelial cells, which expressed low to intermediate levels of trimeric IL2R
(International Immunology, 2006 vol. 18, no. 10 :1461-1471).

Therefore, despite the potential of IL2 as an immunotherapy for cancers, in order
to reduce toxicity and side effects and increase therapeutic efficacy, there is a need to
develop methods of treating cancer with increased efficacy while minimizing side effects
caused by IL2, by using an |L2 variant that selectively activates effector T cells, a fragment
crystallizable (Fc) region, an immune checkpoint and an antibodies targeting cancer cell
specific antigens.

Disclosure of Invention
Technical Problem

An aspect provides a protein including an IL2 variant.

Another aspect provides a protein complex including an IL2 variant, a first
polypeptide including a first CH3 antibody constant region and a second polypeptide
including a second CH3 antibody constant region; and an antibody against an immune
checkpoint inhibitor or an antigen-binding fragment thereof or an antibody against a tumor
associated antigen or an antigen-binding fragment thereof.

Another aspect provides a method of preparing the protein or the protein complex.

Another aspect provides a pharmaceutical composition for preventing or treating
cancer including the protein or protein complex as an active ingredient.

Another aspect provides a method of treating cancer including administering the
protein or the protein complex.

Another aspect provides a use of the protein or protein complex for preparing an
anticancer drug.

Solution to Problem



An aspect provides a protein including an IL2 variant wherein the IL2 variant
includes one or more amino acids selected from the group consisting of glutamic acid (E),
alanine (A), lysine (K), and serine (S) at one or more positions selected from the group
consisting of positions 35, 38, 42, and 125.

The IL2 variant may be a wild-type IL2 including amino acids of SEQ ID NO: 16
in which one or more amino acids are substituted. The IL2 variant may be one in which 1,
2,3,4,5,6,7, 8,9, or 10 or more amino acids are substituted as long as the activity of
IL2 is maintained. For example, the IL2 variant may be a wild-type IL2 including amino
acids of SEQ ID NO: 16 in which one or more positions selected from the group consisting
of positions 18, 19, 35, 38, 42, 125, and 126 are substituted.

Specifically, the IL2 variant may include one or more amino acids selected from
the group consisting of methionine (M), arginine (R), alanine (A), leucine (L), serine (S),
phenylalanine (F), valine (V), isoleucine (l), glutamine (Q), tryptophan (W), asparagine
(N), threonine (T), glutamic acid (E), and lysine (K) at one or more positions selected from
the group consisting of positions 18, 19, 35, 38, 42, 125, and 126.

The IL2 variant may have increased or reduced binding ability to an IL2 receptor
by substitution of amino acids. For example, the binding ability to the IL2Ra and/or IL2RBy
may be reduced. Therefore, the [L2 variant may selectively activate effector T cells
relative to regulatory T cells that inhibit immune activity by reducing binding ability to IL2R.

In an embodiment, the IL2 variant may include glutamic acid (E) at position 35,
alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125.

In another embodiment, the IL2 variant may include one or more amino acids
selected from the group consisting of leucine (L), methionine (M), arginine (R), alanine
(A), serine (S), phenylalanine (F), valine (V), isoleucine (l), glutamine (Q), tryptophan (W),
asparagine (N), and threonine (T) at one or more positions selected from the group
consisting of positions 18 and 19.

In another embodiment, the IL2 variant may further include one or more amino
acids selected from the group consisting of threonine (T) and isoleucine () at position
126.

For example, the IL2 variant may include:



an amino acid selected from the group consisting of methionine (M), arginine (R),
alanine (A), leucine (L), serine (S), phenylalanine (F), valine (V), isoleucine (I), and
glutamine (Q) at position 18;

an amino acid selected from the group consisting of serine (S), leucine (L),
tryptophan (W), asparagine (N), isoleucine (1), threonine (T), alanine (A), methionine (M),
and phenylalanine (F) at position19;

glutamic acid (E) at position 35;

alanine (A) at position 38;

lysine (K) at position 42;

serine (S) at position 125; and

an amino acid selected from the group consisting of threonine (T) and isoleucine
() at position 126.

Specifically, the IL2 variant may include one selected from the group consisting
of:

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at position
42, and serine (S) at position 125;

methionine (M) at position 18, serine (S) at position 19, glutamic acid (E) at
position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position
125;

alanine (A) at position 18, serine (S) at position 19, glutamic acid (E) at position
35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125;

arginine (R) at position 18, serine (S) at position 19, glutamic acid (E) at position
35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125;

methionine (M) at position 18, leucine (L) at position 19, glutamic acid (E) at
position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position
125;

leucine (L) at position 18, serine (S) at position 19, glutamic acid (E) at position
35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125;

serine (S) at position 18, tryptophan (W) at position 19, glutamic acid (E) at
position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position
125;



phenylalanine (F) at position 18, asparagine (N) at position 19, glutamic acid (E)
at position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at
position 125;

valine (V) at position 18, isoleucine (I) at position 19, glutamic acid (E) at position
35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position 125;

isoleucine (l) at position 18, threonine (T) at position 19, glutamic acid (E) at
position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position
125;

glutamine (Q) at position 18, alanine (A) at position 19, glutamic acid (E) at
position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position
125;

methionine (M) at position 18, methionine (M) at position 19, glutamic acid (E) at
position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at position
125;

methionine (M) at position 18, phenylalanine (F) at position 19, glutamic acid (E)
at position 35, alanine (A) at position 38, lysine (K) at position 42, and serine (S) at
position 125;

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at position
42, serine (S) at position 125, and threonine (T) at position 126; and

glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at position
42, serine (S) at position 125, and isoleucine (1) at position 126.

In another embodiment, the IL2 variant may include amino acids selected from
the group consisting of SEQ ID NOS: 1 to 15. In addition, the IL2 variant may include a
polynucleotide encoding the amino acids. Specifically, the polynucleotide may be
selected from the group consisting of SEQ ID NOS: 56 to 70.

In addition, the protein may include an Fc region linked by a linker or carrier. For
example, the linker may include a copolymer such as 1 to 50 amino acids, albumin or
fragments thereof, and polyethyleneglycol.

In an embodiment, the linker may include an amino acid sequence of SEQ ID NO:
18.



In another embodiment, the Fc region may include one or more amino acid
sequences selected from the group consisting of SEQ ID NOS: 19 to 21; SEQ ID NOS:
22 to 24; SEQ ID NOS: 25 to 27; SEQ ID NOS: 28 to 30; SEQ ID NOS: 31 to 33; SEQ ID
NOS: 34 to 36; SEQ ID NOS: 37 to 39; SEQ ID NOS: 40 to 42; SEQ ID NOS: 43 to 45;
and SEQ ID NOS: 46 to 48.

In addition, the protein may further include an antibody against an immune
checkpoint inhibitor or an antigen-binding fragment thereof. The immune checkpoint
inhibitor may be, for example, PD-L1, PD-1, LAG3, VISTA, BTLA, TIM3, TIGIT, or CTLA-
4.

In addition, the protein may further include an antibody against a tumor associated
antigen or an antigen-binding fragment thereof. The tumor associated antigen may be,
for example, PD-L1, EGFR, HER-2, B7H3, GPC3, CEA, TROP, or PSMA.

Therefore, another aspect provides a protein complex including: an IL2 variant;
and an Fc region.

Also, another aspect provides a protein complex including: an IL2 variant; and an
antibody against an immune checkpoint inhibitor or an antigen-binding fragment thereof.

Also, another aspect provides a protein complex including: an IL2 variant; and an
antibody against a tumor associated antigen or an antigen-binding fragment thereof.

As used herein, the term "protein complex”, as a combination of two or more
associated polypeptides, refers to an artificial recombinant protein expressed after linking
genes of one or more different proteins to a protein and expressing the genes and may
be used interchangeably with "fusion protein”. By linking two or more proteins, the protein
complex may be expected to have a synergistic effect on functions thereof. Therefore, the
protein complex, as a conjugate including an Fc region or a protein complex or fusion
protein, may selectively increase the activity of effector T cells, relative to regulatory T
cells, by substituting certain amino acids of IL2. In addition, because the protein complex
may effectively induce the death of cancer cells by specifically being distributed in a tumor
microenvironment, inhibiting immune checkpoints, and activating immune cells, a
therapeutic agent with reduced side effects and maximized anticancer activity compared
to existing therapeutic agents may be provided.



Another aspect provides a protein complex including a first polypeptide including
a first CH3 antibody constant region and a second polypeptide including a second CH3
antibody constant region, wherein the first polypeptide and the second polypeptide form
a heterodimer, an N-terminus of one or more the first or second polypeptide includes an
antibody against an immune checkpoint inhibitor or an antigen-binding fragment thereof,
or an antibody against a tumor associated antigen or an antigen-binding fragment thereof,
and one or more of the N-terminus or the C-terminus of the first or second polypeptide
include an IL2 variant.

FIG. 4 shows a structure of a protein complex including an IL2 variant according
to an embodiment.

Referring to FIG. 4, the protein complex may include an antibody against an
immune checkpoint inhibitor or an antigen-binding fragment thereof, or an antibody
against a tumor associated antigen or an antigen-binding fragment thereof at the N-
terminus of the first polypeptide including the first CH3 antibody constant region, and an
IL2 variant at the N-terminus of the second polypeptide including the second CH3
antibody constant region.

In addition, the protein complex may include an antibody against an immune
checkpoint inhibitor or an antigen-binding fragment thereof, or an antibody against a
tumor associated antigen or an antigen-binding fragment thereof at the N-terminus of the
first polypeptide including the first CH3 antibody constant region and the second
polypeptide including the second CH3 antibody constant region, and an IL2 variant at the
C-terminus of the first or second polypeptide.

Detailed descriptions of the IL2 variant, the immune checkpoint inhibitor, and the
tumor associated antigen are as given above. In the protein complex, the binding ability
between the antibody against an immune checkpoint inhibitor or an antigen-binding
fragment thereof and cancer cells or T cells is superior to the binding ability between T
cells and IL2 receptors. Therefore, by primarily binding to cancer cells or T cells
surrounding cancer cells, the antibody against an immune checkpoint inhibitor or an
antigen-binding fragment thereof may reduce side effects caused by binding to IL2
receptors that may induce activation of systemic immune cells. In addition, the antibody

against a tumor associated antigen or an antigen-binding fragment thereof not only



specifically binds to cancer cells, but also have superior binding ability to cancer cells to
the binding ability to an IL2 receptor-binding protein. Therefore, the antibody against a
tumor associated antigen or an antigen-binding fragment thereof primarily binds to cancer
cells to reduce side effects caused by binding to IL2 receptors that may induce activation
of systemic immune cells.

The antibodies against an immune checkpoint inhibitor and/or a tumor associated
antigen or antigen-binding fragments thereof may be, for example, antibody, antigen-
binding fragment (Fab), single chain variable fragment (scFv), or nanobody.

As used herein, the term "antibody" is used interchangeably with the term
"immunoglobulin (Ig)". A complete antibody has a structure having two full-length light
chains and two full-length heavy chains, and each light chain is bound to a heavy chain
by a disulfide bond (SS-bond). The light chain has two types, A and k, and consists of
approximately 211 to 217 amino acids. There is only one type of a light chain in each
human antibody. The light chain consists of a constant region and a variable region
continuously connected. The heavy chain has five (y, 8, a, 4, and €) types, and the heavy
chain determines the type of the antibody. a and y consist of 450 amino acids, and y and
€ consist of 550 amino acids. The heavy chain has two regions, a variable region and a
constant region. The variable region refers to a region to which an antigen binds in an
antibody. The variable region may include a complementarity determining region (CDR)
conferring antigen-binding specificity.

The antibody may include an antigen-binding fragment (Fab) region that binds to
an antigen and a fragment crystallizable (Fc) region that binds to a cell surface receptor.
When cleaved with papain, the complete antibody may be cleaved into two Fab regions
and one Fc region. The Fab region may be one, in which a polypeptide including a heavy
chain variable region (VH) domain and a heavy chain constant region 1 (CH1) domain is
linked to a polypeptide including a light chain variable region (VL) domain and a light chain
constant region (CL) domain, by a disulfide bond. The Fc region may be one in which two
polypeptides including a heavy chain constant region 2 (CH2) domain and a constant
region 3 (CH3) domain are linked. The Fc region may form a hinge region. The CH3
antibody constant region refers to the heavy chain constant region 3 domain of an
antibody.



In general, the effector function of an antibody causes antibody dependent cell
cytotoxicity (ADCC) or complement dependent cytotoxicity (CDC) as the Fc receptor
binds to an Fcy receptor as a receptor thereof or C1q as a complement component.
Because immune cells have many Fcy receptors, undesirable death may be induced, and
thus it is preferable to remove the effector function. Therefore, the CH3 antibody constant
region may be one modified to have high stability by reducing the binding ability to Fcy
receptors or removing or reducing the effector function. In addition, the CH3 antibody
constant region may be one modified to have reduced antibody-dependent cellular
cytotoxicity (ADCC).

In an embodiment, the Fc region may include tryptophan (W) at position 366 of
the first CH3 antibody constant region, and serine (S) at position 366, alanine (A) at
position 368, and valine (V) at position 407 of the second CH3 antibody constant region;
and glycine (G) or phenylalanine (F) at position 351 of the second CH3 antibody constant
region.

In addition, the Fc region may include serine (S) at position 366, alanine (A) at
position 368, and valine (V) at position 407 of the first CH3 antibody constant region, and
tryptophan (W) at position 366 of the second CH3 antibody constant region; and glycine
(G) or phenylalanine (F) at position 351 of the first CH3 antibody constant region.

In addition, the Fc region may include tryptophan (W) at position 366 of the first
CH3 antibody constant region, and glycine (G) at position 351, serine (S) at position 366,
alanine (A) at position 368, and valine (V) at position 407 of the second CH3 antibody
constant region; and phenylalanine (F) or tryptophan (W) at position 351 of the first CH3
antibody constant region.

In addition, the Fc region may include glycine (G) at position 351, serine (S) at
position 366, alanine (A) at position 368, and valine (V) at position 407 of the first CH3
antibody constant region, and tryptophan (W) at position 366 of the second CH3 antibody
constant region; and phenylalanine (F) or tryptophan (W) at position 351 of the second
CH3 antibody constant region.

In another embodiment, the first CH antibody constant region and the second CH
antibody constant region may further include one or more amino acids selected from the

group consisting of alanine (A), glycine (G), glutamine (Q), phenylalanine (F), glutamic
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acid (E), and serine (S) at one or more positions selected from the group consisting of
positions 234, 235, 329, 297, 331, and 265. Specifically, the CH antibody constant region
may be a CH2 antibody constant region.

For example, the first CH2 antibody constant region and the second CH2 antibody
constant region may be one in which leucine (L) at positions 234 and 235 is further
substituted with alanine (A) (L234A/L235A).

In addition, the first CH2 antibody constant region and the second CH2 antibody
constant region may be one in which leucine (L) at positions 234 and 235 is further
substituted with alanine (A), and proline (P) at position 329 is further substituted with
glycine (G) (L234A/L235A/P329G).

In addition, the first CH2 antibody constant region and the second CH2 antibody
constant region may be one in which asparagine (N) at position 297 is further substituted
with alanine (A), glutamine (Q), or glycine (G) (N297A, N297Qor N297G).

In addition, the first CH2 antibody constant region and the second CH2 antibody
constant region may be one in which leucine (L) at positions 234 and 235 is substituted
with phenylalanine (F) and glutamic acid (E), and proline (P) at position 331 is further
substituted with serine (S) (L234F/L235E/P3318S).

In addition, the first CH2 antibody constant region and the second CH2 antibody
constant region may be one in which leucine (L) at positions 234 and 235 is substituted
with phenylalanine (F) and glutamic acid (E), and aspartic acid (D) at position 265 is
further substituted with alanine (A) (L234F/L235E/D265A).

In addition, in another embodiment, the Fc region may include an amino acid
sequence selected from the group consisting of SEQ ID NOS: 19 to 21; SEQ ID NOS: 22
to 24; SEQ ID NOS: 25 to 27; SEQ ID NOS: 28 to 30; SEQ ID NOS: 31 to 33; SEQ ID
NOS: 34 to 36; SEQ ID NOS: 37 to 39; SEQ ID NOS: 40 to 42; SEQ ID NOS: 43 to 45;
and SEQ ID NOS: 46 to 48.

In addition, in another embodiment, the first polypeptide or the second polypeptide;
and the |IL2 variant may be linked by a linker or carrier. The linker may have an amino
acid sequence of (GGGGS)n, and the "n" may be a natural number from 1 to 10.
Specifically, the linker may include an amino acid sequence of SEQ ID NO: 18.

11



The first polypeptide and the second polypeptide may form a Fc region of an
antibody.

The heterodimer refers to a combination of two polypeptides having different
sequences, numbers, or types of amino acid residues. The protein complex may be a
protein complex formed by combining of two polypeptides that specifically bind to different
targets.

The protein complex may be an antibody or an antigen-binding fragment thereof,
a conjugate of a receptor and an agonist, a conjugate of a receptor and an antagonist, a
conjugate of a receptor and a ligand, or a conjugate of a ligand and a decoy receptor. In
addition, the protein complex may include any one selected from the group consisting of
an antigen-binding fragment (Fab), a single chain variable fragment (scFv), an
extracellular domain of a membrane receptor, an agonist, an antagonist, a ligand, a decoy
receptor, a cytokine, a coagulation factor, and an affinity tag.

The antibody may be, for example, IgA, IgD, IgE, 1gG, or IgM. The antibody may
be a monoclonal antibody or a polyclonal antibody. The antibody may be an animal-
derived antibody, a mouse-human chimeric antibody, a humanized antibody, or a human
antibody.

As used herein, the term "antigen-binding fragment" refers to a fragment of an
entire immunoglobulin structure, indicating a portion of a polypeptide including a part to
which an antigen is able to bind. For example, the antigen binding fragment may be scFv,
(scFv)z, Fv, Fab, Fab', Fv F(ab')2, or a combination thereof.

As used herein, the term "receptor” refers to a substance receiving or transmitting
a signal that may be transmitted to a biological system. The receptor may be a protein
receptor. The receptor may bind to an agonist, an antagonist, a ligand, or a cytokine. The
agonist may be a substance that binds to a receptor to activate the receptor, thereby
inducing a biological response. The antagonist may be a substance that binds to a
receptor to inhibit the receptor, thereby inhibiting a biological response. The ligand may
be a substance that binds to a receptor. The ligand may bind to a decoy receptor. The
decoy receptor refers to a receptor that specifically binds to a ligand, thereby inhibiting
signal transduction by an actual receptor. The cytokine refers to a small protein that acts

on cell signaling, and regulation and maintenance of inflammatory processes.
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The protein complex may be modified. For example, the protein complex may be
modified by conjugation or binding, glycosylation, tag attachment, or a combination
thereof. The antibody may be conjugated with other drugs such as anticancer drugs. For
example, the protein complex may be one combined with a horseradish peroxidase (HRP),
an alkaline phosphatase, hapten, biotin, streptavidin, a fluorescent material, a radioactive
material, quantum dots, polyethylene glycol (PEG), a histidine tag, or a combination
thereof. The fluorescent material may be Alexa Fluor®532, Alexa Fluor®546, Alexa
Fluor®568, Alexa Fluor®680, Alexa Fluor®750, Alexa Fluor®790, or Alexa Fluor®350.

The positions of the amino acids of the Fc region or CH2, and CH3 region are as
described in the Kabat EU index ('Kabat et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD.
(1991)"). The positions of the amino acids of the CH3 domain and the corresponding
amino acid types are based on human 1gG1.

Another aspect provides a polynucleotide encoding a protein according to an
aspect or a protein complex according to another aspect.

Detailed descriptions of the protein or protein complex are as given above.

In an embodiment, the polynucleotide may include one or more polynucleotides
selected from the group consisting of SEQ ID NOS: 56 to 70; and one or more
polynucleotides selected from the group consisting of SEQ ID NOS: 74 to 76.

In another embodiment, the polynucleotide may include one or more
polynucleotides selected from the group consisting of SEQ ID NOS: 56 to 70; a
polynucleotide including SEQ ID NO: 73; and one or more polynucleotides selected from
the group consisting of SEQ ID NOS: 74 to 76.

In another embodiment, the polynucleotide may include one or more
polynucleotides selected from the group consisting of SEQ ID NOS: 56 to 70; a
polynucleotide including SEQ ID NO: 73; one or more polynucleotides selected from the
group consisting of SEQ ID NOS: 74 to 76; and one or more polynucleotides selected
from the group consisting of SEQ ID NOS: 77 to 82.

Another aspect provides a method of preparing a protein or protein complex, the
method including expressing the protein or protein complex by transforming cells with an

expression vector encoding the protein according to an aspect or the protein complex
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according to another aspect. In addition, another aspect provides a protein or protein
complex including an IL2 variant prepared by the method.

Detailed descriptions of the protein or protein complex are as given above.

Expression vector, as an expression vector capable of expressing a target protein
in appropriate host cells, refers to a vector including essential regulatory elements
operably linked so as to express an inserted nucleic acid sequence. The "operably linked"
means that a nucleic acid expression regulatory sequence and a nucleic acid encoding a
target protein are functionally linked to perform a general function. The expression vector
may include a polynucleotide encoding protein the complex. The expression vector may
include a regulatory region necessary for gene expression, such as an enhancer, a
promoter, and a poly(A) sequence.

The cells may be cancer cells. The cells may be in vitro cells. The cells may be
bacteria, yeasts, plant cells, or mammalian cells. The bacteria may be E. coli. The
mammalian cells refer to cells derived from mice, rats, rabbits, dogs, cats, sheep, cows,
horses, monkeys, chimpanzees, or humans. The cells may be cell lines. The cells may
be, for example, selected from the group consisting of Chinese hamster ovary (CHO)
cells, human embryonic kidney (HEK) cells, baby hamster kidney (BHK) cells, NSO cells,
PER.C6 cells, HelLa cells, Madin-Darby Canine Kidney (MDCK) cells, SP2/0 mouse
myeloma cells, COS-7, and YB2/0 rat myeloma cells. The CHO cells may be CHO DG44,
CHO-K1, CHO-S, GS-CHO, or CHO DUKX (DXB11) cells. The HEK cells may be HEK
293 cells.

"Transformation” refers to a method of inserting a specific nucleic acid fragment
into the genome of a cell so that the inserted nucleic acid is expressed.

In an embodiment, the method may include co-transfecting cells with an
expression vector encoding the first and/or second polypeptide including an antibody
against an immune checkpoint inhibitor or an antigen-binding fragment thereof, or an
antibody against a tumor associated antigen or an antigen-binding fragment thereof at
the N-terminus of one or more of the first or second polypeptide, and an expression vector
encoding the first or second polypeptide including an IL2 variant at the N-terminus or C-
terminus. In addition, the method may include transforming two or more types of cells

respectively with an expression vector encoding the first polypeptide and/or second
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polypeptide including an antibody against an immune checkpoint inhibitor or an antigen-
binding fragment thereof, or an antibody against a tumor associated antigen or an
antigen-binding fragment thereof at the N-terminus thereof, and an expression vector
encoding the first or second polypeptide including an IL2 at the N-terminus or C-terminus.

The cells may be cultured in a cell culture medium. The cell culture medium refers
to a solution containing nutrients necessary for culturing cells. The medium includes a
commercialized or prepared medium used for culturing cells. The cell culture medium may
contain an antibiotic. The cell culture medium may include G418 (geneticin), Puromycin,
Blasticidin, Zeocin, or a combination thereof. The cell culture medium may include a
chemically defined medium.

The cells may be cultured under conditions that allow survival or proliferation of
the cells. Conditions allowing survival or proliferation of the cells may vary depending on
the type of the cells. The cells may be cultured at about 25 °C to about 42 °C, about 25 °C
to about 40 °C, about 30 °C to about 40 °C, about 30 °C to about 37 °C, or about 37 °C.
The cells may be cultured in the presence of air having about 1% COz to about 10% CO2
or about 5% CO2 to about 10% CO2. The cells may be cultured in a medium of about pH
6 to about pH 8, about pH 6.2 to about pH 7.8, about pH 6.4 to about pH 7.6, about pH
6.6 to about pH 7.4, or about pH 6.8 to about pH 7.2. The cells may be cultured in a
condition of dissolved oxygen of about 10% to about 80%, about 15% to about 70%, or
about 20% to about 60%.

The culture may vary depending on the type of the cells. The culture may use a
known method. The culture may be performed on a plate, flask, or the like. The culture
may be performed by attaching the cells to a substrate or floating the cells in a culture
medium. The culture may be a subculture, a batch culture, a fed-batch culture, a perfusion
culture, or a combination thereof. During the culture, the cell culture medium may be
periodically exchanged with a fresh medium. The cells may be cultured for about 1 day
or more, about 2 days or more, about 3 days or more, about 4 days or more, about 5 days
or more, about 6 days or more, about 1 week or more, about 10 days or more, about 2
weeks or more, about 3 weeks or more, about 1 month or more, from about 1 day to about
1 month, about 1 day to about 3 weeks, about 1 day to about 2 weeks, about 2 days to
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about 2 weeks, about 3 days to about 2 weeks, about 4 days to about 2 weeks, about 5
days to about 2 weeks, about 6 days to about 2 weeks, or about 1 week to about 2 weeks.

Obtaining a protein complex from the cells or the cell culture medium may be
included.

The cell culture medium may be a culture medium without the cells.

In the case where the cells are co-transformed with the expression vectors, the
protein complex of the first polypeptide including an antibody against an immune
checkpoint inhibitor or an antigen-binding fragment thereof, or an antibody against a
tumor associated antigen or an antigen-binding fragment thereof at the N-terminus, and
the second polypeptide including an IL2 variant at the N-terminus or C-terminus may be
obtained from the cells or cell culture media. In the case where two types of cells are
transformed respectively with the expression vector encoding the first polypeptide
including an antibody against an immune checkpoint inhibitor or an antigen-binding
fragment thereof, or an antibody against a tumor associated antigen or an antigen-binding
fragment thereof at the N-terminus, and the expression vector encoding the second
polypeptide including an IL2 variant at the N-terminus or C-terminus, the first polypeptide
including the antibody against an immune checkpoint inhibitor or an antigen-binding
fragment thereof, or the antibody against a tumor associated antigen or an antigen-
binding fragment thereof at the N-terminus; and the second polypeptide including the IL2
variant at the N-terminus or C-terminus may be obtained from the cells or cell culture
media.

The obtaining of the protein complex may include forming the protein complex by
incubating the obtained first polypeptide including the antibody against an immune
checkpoint inhibitor or an antigen-binding fragment thereof, or the antibody against a
tumor associated antigen or an antigen-binding fragment thereof at the N-terminus, and
the obtained second polypeptide including the IL2 variant at the N-terminus or C-terminus.
The incubation may be performed under a reducing condition. The reducing condition
may be in the presence of 2-mercaptoethanol (2-ME), dithiothreitol (DTT), or a
combination thereof.
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The obtaining the protein complex may include purifying the protein complex. The
purification may be performed by filtration, centrifugation, chromatography, dialysis,
immunoprecipitation, or a combination thereof.

Another aspect provides a pharmaceutical composition for preventing or treating
cancer including a protein according to an aspect or a protein complex according to
another aspect. Another aspect provides a use of a protein according to an aspect or a
protein complex according to another aspect for preparing a prophylactic or therapeutic
agent of cancer.

Detailed descriptions of the protein or the protein complex are as given above.

The cancer may be a solid cancer or a non-solid cancer. Solid cancer refers to
cancerous tumors that occurred in organs such as liver, lung, breast, skin, etc. Non-solid
cancers are cancers that occurred in the blood and are also called blood cancers. The
cancer may be carcinoma, sarcoma, hematopoietic cell-derived cancer, germ cell tumor,
or blastoma. The cancer may be selected from the group consisting of breast cancer, skin
cancer, head and neck cancer, pancreatic cancer, lung cancer, colon cancer, colorectal
cancer, stomach cancer, ovarian cancer, prostate cancer, bladder cancer, urethral cancer,
liver cancer, kidney cancer, clear cell sarcoma, melanoma, cerebrospinal tumor, brain
cancer, thymoma, mesothelioma, esophageal cancer, biliary tract cancer, testicular
cancer, germ cell tumor, thyroid cancer, parathyroid cancer, cervical cancer, endometrial
cancer, lymphoma, myelodysplastic syndromes (MDS), myelofibrosis, acute leukemia,
chronic leukemia, multiple myeloma, Hodgkin's disease, endocrine cancer, and sarcoma.

The "prevention” refers to any action that inhibits a disease or delays the onset of
a disease by administration of the pharmaceutical composition. The term "treatment”
refers to any action that ameliorates or beneficially changes the symptoms of a disease
by administration of the pharmaceutical composition.

The pharmaceutical composition may include a pharmaceutically acceptable
carrier. The carrier is used to include excipients, diluents, or adjuvants. The carrier may
be, for example, selected from the group consisting of lactose, dextrose, sucrose, sorbitol,
mannitol, xylitol, erythritol, maltitol, starch, acacia rubber, alginate, gelatin, calcium
phosphate, calcium silicate, cellulose, methyl cellulose, polyvinylpyrrolidone, water,

physiological saline, buffers such as PBS, methylhydroxy benzoate, propylhydroxy
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benzoate, talc, magnesium stearate, and mineral oil. The composition may include a filler,
an anti-agglomeration agent, a lubricant, a wetting agent, a flavoring agent, an
emulsifying agent, a preservative, or a combination thereof.

The pharmaceutical composition may be prepared in any formulation according
to a method in the art. The composition may be formulated, for example, as a formulation
for oral administration (e.g., powder, tablet, capsule, syrup, pill, or granule), or a
formulation for parenteral administration (e.g., injection). In addition, the composition may
be prepared as a systemic formulation, or as a local formulation.

The pharmaceutical composition may further include other anticancer agents. The
anticancer agent may be cetuximab, panitumumab, erlotinib, gefitinib, trastuzumab, T-
DM1, perjeta, lapatinib, paclitaxel, taxol, tamoxifen, cisplatin, or a combination thereof.
The pharmaceutical composition may be a single composition or separate compositions.
For example, the composition of an antibody or an antigen-binding fragment thereof may
be a composition for parenteral administration, and the anticancer agent may be a
composition for oral administration.

The pharmaceutical composition may include the protein complex in an effective
amount. The term “effective amount” means an amount sufficient to exhibit preventive or
therapeutic effects when administered to a subject in need of prevention or treatment of
a disease. The effective amount may be appropriately selected by those skilled in the art
depending on the cell or the subject. The effective amount may be determined based on
the severity of disease, age, body weight, health status, and gender of the patient,
patient's sensitivity to the drug, administration time, route of administration, and excretion
rate, duration of treatment, drug used in combination or simultaneously with the
composition used, and other factors well known in the medical field. The effective amount
may be about 0.5 ug to about 2 g, about 1 ug to about 1 g, about 10 ug to about 500 mg,
about 100 ug to about 100 mg, or about 1 mg to about 50 mg per the pharmaceutical
composition.

The dosage of the pharmaceutical composition may be, for example, in the range
of from about 0.001 mg/kg to about 100 mg/kg, from about 0.01 mg/kg to about 10 mg/kg,
or from about 0.1 mg/kg to about 1 mg/kg, for an adult. The administration may be
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performed once a day, multiple times a day, once a week, once every 2 weeks, once
every 3 weeks, or once every 4 weeks to once a year.

Another aspect provides a method of preventing or treating cancer, the method
including administering a protein according to an aspect or a protein complex according
to another aspect to a cell or a subject.

Detailed descriptions of the protein, protein complex, cell, cancer, prevention, or
treatment are as given above.

The subject may be a mammal, such as, human, cow, horse, pig, dog, sheep,
goat, or cat. The subject may be a subject that has cancer or is likely to have cancer.

The method may further include administering a second active ingredient to the
subject. The second active ingredient may be an active ingredient for preventing or
treating cancer. The active ingredient may be administered simultaneously, separately,
or sequentially with the protein complex.

The protein or protein complex may be administered, for example, directly into a
subject by any method, such as, oral, intravenous, intramuscular, transdermal, mucosal,
intranasal, intratracheal, or subcutaneous administration. The protein complex may be
administered systemically or locally, alone or in combination with other pharmaceutically
active compounds.

The preferred dosage of the protein or protein complex may vary depending upon
the patient's condition and body weight, severity of the disease, formulation of the drug,
route and duration of administration, etc., and may be appropriately selected by those
skilled in the art. The dosage may be, for example, in the range of from about 0.001 mg/kg
to about 100 mg/kg, from about 0.01 mg/kg to about 10 mg/kg, or from about 0.1 mg/kg
to about 1 mg/kg for an adult. For the administration, the protein complex may be
administered once a day, multiple times a day, once a week, once every 2 weeks, once
every 3 weeks, or once every 4 weeks to once a year.

Advantageous Effects of Invention

The protein according to an aspect may selectively increase the activity of effector

T cells, relative to the regulatory T cells, by substituting a certain amino acid sequence of

IL2. In addition, the pharmaceutical composition including the protein may reduce side
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effects and maximize anticancer activity compared to existing therapeutic agents, the
pharmaceutical composition may be used to prevent or treat cancer.
Brief Description of Drawings

FIG. 1A shows results of purifying a PD-L1 antibody-IL2 variant 2 protein complex
according to an embodiment by using a Protein A affinity column purification method.

FIG. 1B shows results of purifying a PD-L1 antibody-IL2 variant 2 protein complex
according to an embodiment by using a cation exchange resin column purification method.

FIG. 1C shows results of analyzing purity of a PD-L1 antibody-IL2 variant 2 protein
complex according to an embodiment by SE-HPLC analysis.

FIG. 2A shows results of comparison of anticancer effects of a PD-L1 antibody-
IL2 variant 2 protein complex according to an embodiment, positive controls (Avelumab,
and co-administration of Avelumab and Aldesleukin), and a negative control, in colorectal
cancer syngeneic mice.

FIG. 2B shows results of identifying cancer cell growth inhibition and complete
remission activity of a PD-L1 antibody-IL2 variant 2 protein complex according to an
embodiment in colorectal cancer syngeneic mice, per subject.

FIG. 2C shows results of identifying cancer cell growth inhibition and complete
remission effect of a negative control and positive controls (Avelumab, and co-
administration of Avelumab and Aldesleukin) on colorectal cancer syngeneic mice, per
subject.

FIG. 3 shows results of identifying anticancer activity of a PD-L1 antibody-IL2
variant 4 protein complex according to an embodiment in colorectal cancer syngeneic
mice.

FIG. 4 shows a structure of a protein complex including an IL2 variant according
to an embodiment.

FIG. 5A shows results of purifying a mousePD-1 antibody-IL2 variant 14 protein
complex (a+c) according to an embodiment by using a Protein A affinity column
purification method.

FIG. 5B shows results of purifying a mousePD-1 antibody-IL2 variant 14 protein
complex (a+c) according to an embodiment by using a hydrophobic interaction column

purification method.
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FIG. 5C shows results of analyzing purity of a mousePD-1 antibody-IL2 variant 14
protein complex (a+c) according to an embodiment.

FIG. 6A shows results of comparing anticancer activities of a mousePD-1
antibody-IL2 variant 14 protein complex (a+c) according to an embodiment, a negative
control and a positive control, in a colorectal cancer syngeneic mouse model.

FIG. 6B shows results of comparing changes in body weight of a colorectal cancer
syngeneic mouse model after administering a mousePD-1 antibody-IL2 variant 14 protein
complex (a+c) according to an embodiment, a negative control, and a positive control to
the colorectal cancer syngeneic mouse model.

Mode for the Invention

Hereinafter, the disclosure will be described in more detail with reference to the
following examples. However, the following examples are merely presented to exemplify
the disclosure, and the scope of the disclosure is not limited thereto.

[Examples]

Example 1. Preparation of IL2 Variant Protein and Confirmation of Activity

thereof

1-1. Cloning and Culture of IL2 Variant Protein

IL2 variants were prepared by substituting amino acids at some positions of an
amino acid sequence (SEQ ID NO: 16) of a wild-type IL2. Specifically, after synthesizing
a polynucleotide encoding an IL2 variant tagged with 6X histidine by using the Invitrogen
GeneArt Gene Synthesis service of ThermoFisher Scientific Inc., an expression vector
expressing the IL2 variant was prepared via insertion into Apall-Nhel enzyme site of a
pcDNA3.1 expression vector. In the IL2 variants, substitution sites of each amino acid
and substituted amino acids are as shown in Table 1 below. Then, a cell line was
transfected with the expression vector by using an ExpiFectamine™ CHO Transfection
kit (ThermoFisher). The transfected cells were cultured at 32 °C in a 5 % COz incubator
at 120 rpm for 12 days. After 12 days, the supernatant was separated and harvested, and
then filtered through sterile filters to obtain the IL2 variant protein.

[Table 1]

35 38 42 125 18 (19 126
wit-1L2 K R F C L L Q
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IL2 comparison

IL2 variant 14
IL2 variant 15
1-2. Purification of IL2 Variant Protein

E S
group
IL2 variant 1 E A K S
IL2 variant 2 E A K S M S
IL2 variant 3 E A K S A S
IL2 variant 4 E A K S R S
IL2 variant 5 E A K S M L
IL2 variant 6 E A K S L S
IL2 variant 7 E A K S S A
IL2 variant 8 E A K S F N
IL2 variant 9 E A K S Y I
IL2 variant 10 E A K S I T
IL2 variant 11 E A K S Q A
IL2 variant 12 E A K S M M
IL2 variant 13 E A K S M F

E A K S

E A K S

After purification by using His tagged on the IL2 variant protein obtained from the
culture medium obtained in Example 1-1, a high-purity substance with a purity of 95 % or
more was obtained.

First, the culture medium obtained in Example 1-1 was centrifuged to separate
the medium from the cultured cells. Then, fine residues were removed from the IL2 variant
protein contained in the separated medium using a 0.22 ym filter (Thermo Scientific Inc.).
After the filtered medium was primarily purified by imidazole-affinity chromatography (Ni-
SepFast, Biotoolomics Ltd.), an imidazole buffer component contained in the purified
product was removed by desalination and concentration processes. Then, the content
and purity of the final purified product were analyzed. Specifically, after adding the filtered
medium to an Ni-SepFast column stabilized by a phosphate buffer saline (pH 7.4),
nonspecifically unbound proteins were washed away by using the same buffer, and
proteins specifically bound to the Ni-SepFast column were eluted using imidazole buffer
solutions (0 M and 0.5 M, pH 7.4) by an imidazole concentration increasing gradient
method. The obtained IL2 variant protein was stabilized by a desalination process using
a phosphate buffer saline (pH 7.4), and purity of the purified IL2 variant protein was
analyzed by using size exclusion HPLC (TSK-3000SWxL, 7.8 mm x 30 cm, Tosoh Inc.).
In addition, molecular weights were identified by SDS-PAGE.

1-3. Identification of Activation of Human Immune cell by IL2 Variant Protein
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Activation of human immune cells by the IL2 variant-protein complex purified in
Example 1-2 was identified. Specifically, peripheral blood mononuclear cells (StemCell
Inc.) were reacted with antibodies specifically fluorescence-labeling effector CD8+ T cells
(CD3+ and CD8+) and Treg cells (CD4+ and CD25+) for 30 minutes at 4 °C in the dark,
and antibodies that are not bound to the cells were removed by centrifugation. Then, the
cells were treated with the IL2 variant 2, the IL2 variant 4, and the IL2 variant 14 purified
in Example 1-2, followed by reaction for 20 minutes at 37 °C in the dark, and fixation using
1 mL of a fixation buffer (BD, U.S.) for 12 minutes. In this regard, Aldesleukin (Proleukin,
Novartis, Switzerland) was used as a positive control and each drug was treated in a
concentration of 0.01 to 8,000 nM. Subsequently, cytoplasm of the fixed peripheral blood
mononuclear cells was treated with 1.5 mL of a Perm3 buffer (BD, U.S.) and reacted for
35 minutes at 4 °C to allow fluorescent labels to penetrate into the cytoplasm, and then
phosphorylated STAT-5 and the Treg cell marker Foxp3+, were fluorescence labeled,
followed by reaction for 30 minutes. Then, STAT-5 phosphorylation degrees of the L2
variant protein-treated groups in the effector CD8+ T cells and Treg cells were compared

by flow cytometry.

[Table 2]
STATS phosphorylation (ECs0, nM)
Treg cell CD8+ T cell
Aldesleukin 0.048 0.78
IL2 variant 2 protein 0.91 0.55
IL2 variant 4 protein 2.16 1.22
IL2 variant 14 protein 0.30 1.7

As a result, as shown in Table 2, the ECso value ratio of CD8+ T cell/regulatory T
cell was 16.3 in the positive control (Aldesleukin), indicating that the activity of the Treg
cells was induced more strongly than that of the CD8+ T cells.

On the contrary, the ECso value ratios of CD8+ T cell/regulatory T cell were 0.6,
0.56, and 5.6 in the IL2 variants 2, 4, and 14 proteins, respectively, indicating that the
activity of the CD8+ T cells was more selectively activated in comparison with the positive
control.

Example 2. Preparation of IL2 Variant-Fc Protein Complex and Identification

of Property
2-1. Cloning and Culture of IL2 Variant-Fc Protein Complex

23



Fc protein complexes including an IL2 variant were prepared. Specifically, after
synthesizing a polynucleotide encoding an Fc region using the Invitrogen GeneArt Gene
Synthesis service of ThermoFisher Scientific Inc., a first expression vector expressing the
Fc region was prepared via insertion into Avrll-BstZ17] enzyme site of a pCHO1.0
expression vector. After synthesizing a polynucleotide encoding a complex including the
IL2 variants 1, 2, 4, and 14, as well as a linker and an Fc region, by using the same
service, a second expression vector expressing IL2 variant-Fc was prepared via insertion
into Avrll-BstZ17] enzyme site of a pCHO1.0 expression vector. Subsequently, after
mixing the first expression vector and the second expression vector in a ratio of 1:1 by
using an ExpiFectamine™ CHO Transfection kit (ThermoFisher), ExpiCHO-S™ cell lines
were transfected therewith. The transfected cells were cultured at 32 °C in a 8% CO2
incubator at 125 rpm for 12 days. After 12 days, the supernatant of the culture medium
was separated and harvested, and then filtered through sterile filters to obtain a protein
complex including Fc and IL2 variant-Fc.

2-2. Purification of IL2 Variant-Fc Protein Complex

A high-purity substance was obtained by purifying the IL2 variant-Fc protein
complex obtained by culturing the cell line prepared in Example 2-1.

First, the obtained culture medium obtained in Example 2-1 was centrifuged to
separate the medium from the cultured cells. Then, fine residues were removed from the
IL2 variant-Fc protein complex contained in the separated medium using a 0.22 ym filter
(Thermo Scientific Inc.). The medium after a filtering process was initially purified by
Protein A-affinity chromatography (MabSelect PrismA, Cytiva). Specifically, after adding
the filtered medium to a Protein A column stabilized by a phosphate buffer saline (pH 7.4),
nonspecifically unbound proteins were washed using the same buffer, proteins
specifically bound to the Protein A column were eluted using two solutions containing
0.02 M citric acid (pH 5.0 and pH 3.5) according to a pH gradient, and the sample was
neutralized to pH 7.2 by using 1 M Tris. Then, the obtained IL2 variant-Fc protein
complexes were stabilized by a phosphate buffer saline (pH 7.4) and purity of the purified
IL2 variant-Fc protein complex was analyzed by using size exclusion HPLC (TSK-
3000SWxL, 7.8 mm x 30 cm, Tosoh Inc.).
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2-3. Identification of Activation of Human Immune cellby IL2 Variant-Fc-
Protein Complex

Activation of human immune cells by the IL2 variant-protein complex purified in
Example 2-2 was identified. Specifically, peripheral blood mononuclear cells (StemCell
Inc.) were reacted with antibodies specifically fluorescence-labeling effector CD8+ T cells
(CD3+ and CD8+) and Treg cells (CD4+ and CD25+) for 30 minutes at 4 °C in the dark,
and antibodies that are not bound to the cells were removed by centrifugation. Then, the
cells were treated with the IL2 variant 1-Fc protein complex, the IL2 variant 2-Fc protein
complex, the IL2 variant 4-Fc protein complex, and the |L2 variant 14-Fc protein complex
purified in Example 2-2, followed by reaction for 20 minutes at 37 °C in the dark, and
fixation using 1 mL of a fixation buffer (BD, U.S.) for 12 minutes. In this regard, Aldesleukin
(Proleukin, Novartis, Switzerland) was used as a positive control and each drug was
treated in a concentration of 0.01 to 8,000 nM. Subsequently, cytoplasm of the fixed
peripheral blood mononuclear cells was treated with 1.5 mL of a Perm3 buffer (BD, U.S.)
and reacted for 35 minutes at 4 °C to allow fluorescent labels to penetrate into the
cytoplasm, and then phosphorylated STAT-5 and the Treg cell marker Foxp3+, were
fluorescence labeled, followed by reaction for 30 minutes. Then, STAT-5 phosphorylation
degrees of the IL2 variant-Fc protein complex-treated groups in the effector CD8+ T cells

and Treg cells were compared by flow cytometry.

[Table 3]

STATS phosphorylation (ECs0, nM)
Treg cell CD8+ T cell

Aldesleukin 0.03 1

IL2 variant 1-Fc protein complex  2.91 2.31

IL2 variant 2-Fc protein complex  13.3 19.6

IL2 variant 4-Fc protein complex  24.3 35

IL2 variant 14-Fc protein complex 64.84 209.1

As a result, as shown in Table 3, the ECso value ratio of CD8+ T cell/regulatory T
cell was 33.3 in the positive control (Aldesleukin), indicating that the activity of the Treg
cells was induced more strongly than that of the CD8+ T cells.

On the contrary, the ECso value ratios of CD8+ T cell/regulatory T cell were 0.79
to 3.2 in the IL2 variant 1-Fc protein complex, the IL2 variant 2-Fc protein complex, the
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IL2 variant 4-Fc protein complex, and the IL2 variant 14-Fc protein complex, respectively,
indicating that the CD8+ T cells were activated more strongly than the positive control.
That s, it was confirmed that the property of selectively activating CD8+ cells more
than Treg may be maintained in the structure of IL2 variant according to an aspect even
added with Fc.
Example 3. Preparation of PD-L1 Antibody-IL2 Variant Protein Complex and

Identification of Property
3-1. Cloning and Culture of PD-L1 Antibody-IL2 Variant Protein Complex

Protein complexes including a PD-L1 antibody and an IL2 variant were prepared.

Specifically, a polynucleotide encoding a PD-L1 antibody heavy chain variable region-
heavy chain constant region and a polynucleotide encoding a PD-L1 antibody light chain
constant region-light chain variable region were synthesized, respectively, by using the
same service used in Example 2-1. Then, a first expression vector expressing a PD-L1
antibody was prepared by inserting the polynucleotide encoding the PD-L1 antibody
heavy chain variable region-heavy chain constant region and the polynucleotide encoding
the PD-L1 antibody light chain constant region-light chain variable region respectively into
Avrll-BstZ171 enzyme site and EcoRV-Pacl enzyme site of a pCHO1.0 expression vector.
After synthesizing a polynucleotide encoding a complex including one of the IL2 variants
1 to 15 prepared in Example 1, a linker, and an Fc region by using the same service, a
second expression vector expressing the IL2 variant-Fc was prepared via insertion into
Avrll-BstZ171 enzyme site of a pCHO1.0 expression vector. Then, a PD-L1 antibody-IL2
variant protein complex including anti-PD-L1 Fab-Fc and IL2 variant-Fc was obtained in
the same manner as in Example 2-1, except that the first expression vector and the
second expression vector were used.

3-2. Purification of PD-L1 Antibody-IL2 Variant Protein Complex

The PD-L1 antibody-IL2 variant 1 protein complex to the PD-L1 antibody-IL2
variant 15 protein complex obtained by culturing cell lines prepared in Example 3-1 were
purified to obtain a high-purity substance.

First, the culture medium obtained in Example 3-1 was centrifuged to separate
the medium from the cultured cells. Then, fine residues were removed from the PD-L1

antibody-IL2 variant protein complex contained in the separated medium using a 0.22 ym
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filter (Thermo Scientific Inc.). The medium after a filtering process was initially purified by
Protein A-affinity chromatography (MabSelect PrismA, Cytiva). Specifically, after adding
the filtered medium to a Protein A column stabilized by a phosphate buffer saline (pH 7.4),
nonspecifically unbound proteins were washed using the same buffer, proteins
specifically bound to the Protein A column were eluted using a buffer solution containing
0.05 M citric acid (pH 3.9), and the sample was neutralized to pH 7.2 by using 1 M Tris.
Then, secondary purification was performed by cation exchange chromatography
(Source30S, Cytiva) to remove impurities derived from residual substances in the sample
separated by an affinity column. Specifically, after the sample eluted from the Protein A
column and neutralized was titrated to pH 6.0 by adding 1 M citric acid, the sample was
added to a Source30S column stabilized by 20 mM sodium phosphate (pH 6.0) to wash
nonspecifically unbound proteins by using the same buffer, and PD-L1 antibody-IL2
variant protein complexes were obtained by elution using a buffer solution containing 0.3
M NaCl (pH 6.0) by an increasing gradient method. Then, after stabilizing the obtained
PD-L1 antibody-IL2 variant protein complexes by using a phosphate buffer saline (pH
7.4), purity of the purified PD-L1 antibody-IL2 variant protein complexes was analyzed by
size exclusion HPLC (TSK-3000SWxL, 7.8 mm x 30 cm, Tosoh Inc.).

FIG. 1A shows results of purifying a PD-L1 antibody-IL2 variant 2 protein complex
according to an embodiment by using a Protein A affinity column purification method.

FIG. 1B shows results of purifying a PD-L1 antibody-IL2 variant 2 protein complex
according to an embodiment by using a cation exchange resin column purification method.

FIG. 1C shows results of analyzing purity of a PD-L1 antibody-IL2 variant 2 protein
complex according to an embodiment by SE-HPLC analysis.

As a result, as shown in FIG. 1A, proteins specifically binding to the column were
confirmed by the elution buffer used in Protein A affinity column purification. Specifically,
the PD-L1 antibody-IL2 variant protein complex specifically binding to the column in 1500
to 1550 ml of the eluate could be confirmed.

In addition, as shown in FIG. 1B, it was confirmed that proteins nonspecifically
binding to impurities remaining in the eluate used in the Protein A affinity column were

removed.
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In addition, as shown in FIG. 1C, it was confirmed that the purity of the PD-L1
antibody-IL2 variant 2 protein complex obtained by the Protein A affinity column
purification and cation exchange resin purification was 99 % at a retention time of 16.717
minutes.

That is, it can be seen that the PD-L1 antibody-IL2 variant protein according to an
embodiment is purified with high purity.

3-3. Identification of Binding Ability of PD-L1 Antibody-IL2 Variant Protein
Complex to Receptor

Binding ability of the PD-L1 antibody-IL2 variant protein complex according to an
embodiment to a receptor was identified by Surface Plasmon Resonance (SPR) analysis.
Specifically, after fixing the human PD-L1 and the human IL2Ra, IL2RBy, and IL2Rafy to
a CM5 sensor chip by covalent bonds, respectively, the PD-L1 antibody-IL2 variant 2
protein complex and the PD-L1 antibody-IL2 variant 4 protein complex prepared in
Example 3-2 were applied at various concentrations (2-fold serial dilutions in a
concentration range of 0.391 to 400 nM) to measure their binding kinetics to human PD-
L1 and the IL2 receptor (IL2R). Then, binding affinity (KD) was calculated by using
measured association constant (Ka) and dissociation constant (Kd). In this regard, SPR
sensogram analysis was performed by BlAlogue kinetics evaluation software. Avelumab
and Aldesleukin were used as positive controls, respectively, and the results are shown
in Table 4 and Table 5.

[Table 4]

Ligand Experimental group Binding affinity (KD, nM)
Avelumab 0.12

hPD-L1 PD-L1antibody-IL2 variant 2 protein complex 0.48

[Table 5]

, Binding affinity (nM, SPR analysis)

Experimental group 3 o0 2Ra Human IL2RBy Human IL2RaBy By / aBy
Aldesleukin 15.8 0.25 0.05 5
PD-L1antibody-IL2
variant 2 protein No binding 37.9 17.3 219
complex
PD-L1antibody-IL2
variant 4 protein No binding 23.8 30.6 0.78
complex
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FIG. 2A shows results of identifying binding ability of a PD-L1 antibody-IL2 variant
2 protein complex according to an embodiment to human PD-L1 antigen.

FIG. 2B shows results of identifying binding ability of Avelumab to human PD-L1
antigen.

As a result, as shown in FIG. 2A and Table 4, it was confirmed that the PD-L1
antibody-IL2 variant 2 protein complex prepared in Example 3-2 and the positive control
bound to the human PD-L1 antigen. Specifically, the protein complex exhibited a binding
ability of 0.48 nM, and the positive control exhibited a binding ability of 0.12 nM, which is
about 4.1 times lower.

That is, while the positive control, as a monoclonal antibody, includes a bivalent
anti-PD-L1 arm, the PD-L1 antibody-IL2 variant 2 protein complex includes a monovalent
anti-PD-L1 arm, and thus there is a difference in binding ability therebetween.

In addition, as shown in Table 5, the PD-L1 antibody-IL2 variant 2 protein complex
prepared in Example 2 showed a pattern of binding to IL2RBy and IL2RaBy with binding
affinities of 37.9 nM and 17.3 nM, respectively, without binding to IL2Ra. In addition, the
PD-L1 antibody-IL2 variant 2 protein complex showed a pattern of binding to IL2RBy and
IL2RaBy with binding affinities of 23.8 nM and 30.6 nM, respectively, without binding to
IL2Ra.

That is, it was confirmed that the PD-L1 antibody-IL2 variant 2 protein complex
and the PD-L1 antibody-IL2 variant 4 protein complex according to an embodiment did
not bind to the IL2 receptor a.

On the contrary, as shown in Table 5, it was confirmed that the positive control
bound to IL2Ra, IL2RBy, and IL2RaBy with binding affinities of 35.7 nM, 1.55 nM, and
0.10 nM, respectively.

Meanwhile, it was confirmed that binding ability of the PD-L1 antibody-IL2 variant
2 protein complex and the PD-L1 antibody-IL2 variant 4 protein complex to IL2RBy
decreased by about 24.5 times and 15.4 times, respectively, in comparison with the
positive control. In addition, as a result of calculating By/ay ratios based on binding ability
to IL2Rafy, the PD-L1 antibody-IL2 variant 2 protein complex and the PD-L1 antibody-
IL2 variant 4 protein complex exhibited By/afy ratios of 2.19 and 0.78, respectively, and
the positive control exhibited 15.5, and thus it was confirmed that the IL2R By/afy ratio of
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the PD-L1 antibody-IL2 variant protein complex significantly decreased in comparison
with the positive control. That is, it can be seen that the PD-L1 antibody-IL2 variant 2
protein complex and the PD-L1 antibody-IL2 variant 4 protein complex not only did not
bind to IL2Ra, but also have a weakened binding to IL2RBy.

Therefore, the PD-L1 antibody-IL2 variant protein complex according to an aspect
is designed to induce high activation of CD8+ T cells relative to regulatory T cells, and it
is characterized in that the binding ability to IL2Ra was removed and the binding ability to
IL2RBy was regulated by substituting certain amino acids in order to selectively induce
activation of CD8+T cells expressing IL2Rpy.

3-4. Identification of Activity of Human Immune cell by PD-L1 Antibody-IL2
Variant Protein Complex

The effect of the PD-L1 antibody-IL2 variant 1 protein complex to the PD-L1
antibody-IL2 variant 15 protein complex according to an aspect on activation of human
immune cells was identified. Specifically, peripheral blood mononuclear cells (StemCell
Inc.) were reacted with specifically fluorescence-labeled effector CD8+ T cell (CD3+ and
CD8+) and regulatory T cell (CD4+, CD25+, and FoxP3+) antibodies at 4 °C for 30
minutes in the dark, respectively. Then, after removing antibodies unbound to cells by
centrifugation, peripheral blood mononuclear cells were treated with the PD-L1 antibody-
IL2 variant 1 protein complex to the PD-L1 antibody-IL2 variant 15 protein complex
prepared in Example 3-2 at respective concentrations (0.001 to 8000 nM), followed by
reaction for 20 minutes at 37 °C in the dark and fixation using 1 mL of a fixation buffer
(BD, U.S.) for 12 minutes. 1.5 mL of a Perm3 buffer (BD, U.S.) was treated to
fluorescence-label phosphorylated STAT-5 in cytoplasm, followed by reaction for 40
minutes at 4 °C to allow fluorescent labels to penetrate into the cytoplasm. Then,
phosphorylated STAT-5 proteins were fluorescence labeled, followed by reaction for 30
minutes, and ratios of cells in which STAT-5 was phosphorylated were identified in
effector CD8+ T cells and regulatory T cells, respectively, by flow cytometry. Aldesleukin
(Proleukin, Novartis, Switzerland) was used as a positive control, and the results are
shown in Table 6.

[Table 6]

| STATS5 phosphorylation (ECso, nM) |
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Treg cell CD8+T cell
Aldesleukin 0.007 0.44
PD-L1 antibody-IL2 comparison group protein 0.01 0.22
complex
PD-L1 antibody-IL2 variant 1 protein complex 0.12 0.3
PD-L1 antibody-IL2 variant 2 protein complex 0.59 0.33
PD-L1 antibody-IL2 variant 3 protein complex N.S 682.7
PD-L1 antibody-IL2 variant 4 protein complex 0.9 0.4
PD-L1 antibody-IL2 variant 5 protein complex 1.45 0.68
PD-L1 antibody-IL2 variant 6 protein complex 0.28 0.28
PD-L1 antibody-IL2 variant 7 protein complex N.S 404.2
PD-L1 antibody-IL2 variant 8 protein complex 18.11 52.15
PD-L1 antibody-IL2 variant 9 protein complex 0.38 0.29
PD-L1 antibody-IL2 variant 10 protein complex1.78 1.01
PD-L1 antibody-IL2 variant 11 protein complex10.6 1.71
PD-L1 antibody-IL2 variant 12 protein complex0.27 0.37
PD-L1 antibody-IL2 variant 13 protein complex(0.45 0.49
PD-L1 antibody-IL2 variant 14 protein complex0.75 0.53
PD-L1 antibody-IL2 variant 15 protein complex11.57 3.25

* N.S: Not saturated at high concentration

As a result, as shown in Table 6, the ECso0 value ratios of CD8+ T cell/regulatory
T cell were 62.9 and 22 in the positive control and the PD-L1 antibody-IL2 comparison
group, respectively, and the ECso value ratios of CD8+ T cell/regulatory T cell were 0.16
to 2.88 in the PD-L1 antibody-IL2 variant 1 protein complex to the PD-L1 antibody-IL2
variant 15 protein complex prepared in Example 3-2, respectively. That is, it was
confirmed that the positive control and the PD-L1 antibody-IL2 comparison group more
strongly activate regulatory T cells, but the PD-L1 antibody-IL2 variant 1 protein complex
to the PD-L1 antibody-IL2 variant 15 protein complex prepared in Example 3-2 more
selectively activate CD8+ T cells that are effector T cells relative to regulatory T cells.

Therefore, the PD-L1 antibody-IL2 variant protein complex according to an aspect
may be involved in immune responses associated with anticancer effects by inducing the
activity of the effector T cells more strongly than that of the regulatory T cells.

3-5. Identification of Anticancer Activity of PD-L1 Antibody-IL2 Variant
Protein Complex (1)

Anticancer activity of the PD-L1 antibody-IL2 variant protein complex according
to an embodiment was identified. Specifically, MC38 cells (1 X 10°% cell) were

subcutaneously administered to C57BL/6 mice (Female, 6-week old, Jabio) in the flank
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at a dose of 0.2 mL/mouse to prepare a colorectal cancer syngeneic mouse model. 5
days after inoculation, the PD-L1 antibody-IL2 variant 2 protein complex prepared in
Example 3-2 was intraperitoneally administered at doses of 8 mg/kg and 16 mg/kg Q2D
X 2 times, respectively. After administering the complex, anticancer activities were
compared by measuring tumor volumes of the mice (3 times/week). Avelumab (Merck,
Germany), as a positive control, was intraperitoneally administered at a dose of 10 mg/kg
(Q2D x twice), and Avelumab and Aldesleukin were co-administered (Aldesleukin 0.46
mg/kg, QD x 5 times, i.p.+ Avelumab 10 mg/kg, Day 5, 7, i.p,).

FIG. 2A shows results of comparing anticancer activities of a PD-L1 antibody-IL2
variant 2 protein complex according to an embodiment and a positive control.

FIG. 2B shows results of identifying cancer cell growth inhibiting effect and
complete response activity of a PD-L1 antibody-IL2 variant 2 protein complex according
to an embodiment on colorectal cancer syngeneic mice on the basis of subjects.

FIG. 2C shows results of identifying cancer cell growth inhibiting effect and
complete response activity of a negative control and a positive control (Avelumab, and
co-administration of Avelumab and Aldesleukin) on colorectal cancer syngeneic mice.

As a result, as shown in FIG. 2A, it was confirmed that tumor volumes increased
over time after administration in the negative control (vehicle) and the positive control, but
the PD-L1 antibody-IL2 variant 2 protein complex prepared in Example 3-2 exhibited a
strong cancer cell growth inhibiting effect. Specifically, it was confirmed that most tumors
disappeared at the dose of 16 mg/kg in the case of the PD-L1 antibody-IL2 variant 2
protein complex. In addition, unlike the PD-L1 antibody-IL2 comparison group protein
complex, weight loss and death were not observed in the case of the PD-L1 antibody-IL2
variant 2 protein complex regardless of administered doses.

In addition, as shown in FIGS. 2B and 2C, tumor volumes increased over time
after administration in the case of the negative control and the positive control, and it was
confirmed that the number of mice showing the complete response (CR) was relatively
small, as 0 to 2, out of 10 experimental animals in the same administration group. On the
contrary, in the case of the PD-L1 antibody-IL2 variant 2 protein complex, the number of
mice showing the complete response was 6 to 9 out of 10 experimental animals in the

same administration group indicating an increase in a dose-dependent manner, and
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significantly greater anticancer activity was confirmed in comparison with the negative
control and the positive control.

That is, superior anticancer activity was obtained by the PD-L1 antibody-IL2
variant protein complex according to an aspect in comparison with conventional antibody
therapeutic agents, Avelumab and/or co-administration of Avelumab and Aldesleukin.

3-6. Identification of Anticancer Activity of PD-L1 Antibody-IL2 Variant
Protein Complex (2)

Anticancer activity of the PD-L1 antibody-IL2 variant protein complex was
identified. The anticancer activity was identified in the same manner as in Example 3-5,
except that the PD-L1 antibody-IL2 variant 4 protein complex was used and Avelumab
(Merck, Germany), as a positive control, was intraperitoneally administered (Q2D x twice)
at a dose of 10 mg/kg.

FIG. 3 shows results of identifying anticancer activity of a PD-L1 antibody-IL2
variant 4 protein complex according to an embodiment.

As a result, as shown in FIG. 3, it was confirmed that tumor volumes increased
over time after administration in the negative control (vehicle), but the PD-L1 antibody-
IL2 variant 4 protein complex prepared in Example 3-2 exhibited a strong cancer cell
growth inhibiting effect in comparison with the negative control. Specifically, it was
confirmed that changes in tumor volumes were significantly less in the case of the PD-L1
antibody-IL2 variant 4 protein complex at doses of 8 mg/kg and 16 mg/kg compared to
administration of 10 mg/kg of the positive control. In addition, it was confirmed that the
number of mice showing the complete response was 1 out of 10 experimental animals in
the same administration group in the positive control, but the number of mice showing the
complete response was 4 to 5 out of 10 experimental animals in the same administration
group in the case of the PD-L1 antibody-IL2 variant 4 protein complex indicating that
significant increase in anticancer activity compared to the positive control.

That is, the PD-L1 antibody-IL2 variant protein complex according to an aspect,
which selectively increases the activity of effector T cells relative to regulatory T cells in
comparison with conventional immunotherapy using antibodies, may be effectively used

in prevention or treatment of various immunological diseases including cancer.
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Therefore, the PD-L1 antibody-IL2 variant protein complex according to an aspect
may provide therapeutic agent not only having superior anticancer activity, but also being
safer than conventional immunotherapy for cancer by reducing side effects caused by IL2.

Example 4. Preparation of MousePD-1 Antibody-IL2 Variant Protein

Complex (a+b) and Identification of Activity
4-1. Cloning and Culture of MousePD-1 Antibody-IL2 Variant Protein
Complex (a+b)

A protein complex (a+b) including anti-mousePD-1 Fab-Fc (hereinafter, referred
to as "a") and IL2 variant-Fc (hereinafter, referred to as "b") was obtained in the same
manner as in Example 3-1, except that the PD-1 antibody and the IL2 variants 1 and 4
prepared in Example 1 were used (See FIG. 4A).

4-2. Purification of MousePD-1 Antibody-IL2 Variant Protein Complex (a+b)

The mousePD-1 antibody-IL2 variant protein complex (a+b) obtained by culturing
cell lines prepared in Example 4-1 was purified in the same manner as in Example 3-2 to
obtain a high-purity substance.

4-3. Identification of Activity of Human Immune cell by MousePD-1
Antibody-IL2 Variant Protein Complex (a+b)

An experiment was performed in the same manner as in Example 3-4 to identify
the effects of the mousePD-1 antibody-IL2 variant protein complex (a+b) obtained in

Example 4-2 on activation of human immune cell.

[Table 7]
STATS phosphorylation (ECso, nM)
Treg cell CD8+ T cell
Aldesleukin 0.029 0.42
mousePD-1 antibody-IL2 variant 4 protein
complex 3.10 2.86

As a result, as shown in Table 7, it was confirmed that the CD8+ T cell/regulatory
T cell ratios of the positive control and the mousePD-1 antibody-IL2 variant 4 protein
complex (a+b) were 14.5 and 0.92, respectively. That is, it was confirmed that the positive
control strongly activated regulatory T cells, but the mousePD-1 antibody-IL2 variant 4
protein complex (a+b) prepared in Example 4-2 selectively activated CD8+ T cells that

are effector T cells rather than regulatory T cells.
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Therefore, because the L2 variant protein according to an aspect retains intrinsic
properties thereof and promotes activity of effector T cells, even in the case of forming a
complex with not only the PD-L1 antibody but also other Immune checkpoint inhibitors, it
can be seen that the IL2 variant protein may be involved in immune responses.

Example 5. Preparation of MousePD-1 Antibody-IL2 Variant Protein

Complex (a+c) and Identification of Activity
5-1. Cloning and Culture of MousePD-1 Antibody-IL2 Variant Protein
Complex (a+c)

Protein complexes including a mousePD-1 antibody and IL2 variant 1, 2, 3, 4, 7,
8, 14 and 15 were prepared. Specifically, a polynucleotide encoding a mousePD-1
antibody heavy chain variable region-constant region and a polynucleotide encoding a
mousePD-1 antibody light chain constant region-light chain variable region were
synthesized, respectively, by using the Invitrogen GeneArt Gene Synthesis service of
ThermoFisher Scientific Inc. Then, a first expression vector expressing a mousePD-1
antibody was prepared by inserting the polynucleotides, respectively, into Avrll-Bstz17I
enzyme site and EcoRV-Pacl enzyme site of a pCHO1.0 expression vector. After
synthesizing a polynucleotide encoding a complex including one of the IL2 variants 1, 2,
3, 4,7, 8, 14, and 15 and a linker at the C-terminus of a polynucleotide encoding a
mousePD-1 antibody heavy chain variable region-constant region by using the same
service, the polynucleotide was inserted into Avrll-BstZ171 enzyme site of a pCHO1.0
expression vector and the mousePD-1 antibody light chain constant region-light chain
variable region was inserted into EcoRV-Pacl enzyme site to prepare a second
expression vector. Then, a protein complex (a+c) including the anti-mousePD-1 Fab-Fc
(a) and the anti-mousePD-1 Fab-Fc-C-terminus IL2 variant (hereinafter, referred to as "c¢")
was obtained in the same manner as in Example 2-1 (See FIG. 4B).

5-2. Purification of MousePD-1 Antibody-IL2 Variant Protein Complex (a+c)

The mousePD-1 antibody-IL2 variant protein complex (a+c) obtained by culturing
the cell lines prepared in Example 5-1 was purified to obtain a high-purity substance
(purity of 98 % or more).

First, fine residues were removed and primary purification was performed in the

same manner as in Example 3-2, except that the mousePD-1 antibody-IL2 variant protein
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complex (a+c) was used. Then, after adding the filtered medium to a Protein A column
stabilized by a phosphate buffer saline (pH 7.4), nonspecifically unbound proteins were
washed away using the same buffer and washed again using a buffer solution containing
0.05 M citric acid (pH 5.0). Then, proteins specifically bound to the Protein A column were
eluted in a pH decreasing gradient method by using 0.02 M citric acid (pH 5.0 and pH
3.5), and the sample was neutralized to pH 7.2 using 1 M Tris.

Then, secondary purification was performed by a hydrophobic interaction column
(Phenyl HP, Cytiva) to remove impurities derived from residual substances in the sample
by an affinity column. Specifically, after the eluate from the Protein A column was
neutralized to pH 7.0 by adding 1 M citric acid, the product was applied to a Phenyl HP
column stabilized by 0.02 M sodium phosphate (pH 7.0) buffer and 0.8 M ammonium
sulfate (pH 7.0). Nonspecifically unbound proteins were then washed away using the
same buffer. Then, elution was performed in a salt concentration decreasing gradient
method by using a buffer solution containing 0.02 M sodium phosphate (pH 7.0) to obtain
the mousePD-1 antibody-IL2 variant protein complex (a+c). The obtained mousePD-1
antibody-IL2 variant protein complex (a+c) was stabilized by a phosphate buffer saline
(pH 7.4) and purity was analyzed by using size exclusion HPLC (TSK-3000SWxL, 7.8
mm x 30 cm, Tosoh Inc.).

FIG. 5A shows results of purifying a mousePD-1 antibody-IL2 variant 14 protein
complex (a+c) according to an embodiment by using a Protein A affinity column
purification method.

FIG. 5B shows results of purifying a mousePD-1 antibody-IL2 variant 14 protein
complex (a+c) according to an embodiment by using a hydrophobic interaction column
purification method.

FIG. 5C shows results of analyzing purity of a mousePD-1 antibody-IL2 variant 14
protein complex (a+c) according to an embodiment.

As a result, as shown in FIG. 5A, proteins specifically bound to the column were
able to be identified by the elution buffer used in the Protein A affinity column purification.
Specifically, the mousePD-1 antibody-IL2 variant 14 protein complex (a+c) specifically
binding to the column in 2800 to 2900 ml of the eluate was confirmed.
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In addition, as shown in FIG. 5B, it was confirmed that proteins nonspecifically
binding to impurities remaining in the eluate used in the Protein A affinity column were
removed.

In addition, as shown in FIG. 5C, it was confirmed that the purity of the mousePD-
1 antibody-IL2 variant 14 protein complex (a+c) obtained through all purification
processes was 98.6 % at a retention time of 15.639 minutes.

That is, it can be seen that the mousePD-1 antibody-IL2 variant protein complex
(a+c) according to an embodiment is purified with high purity.

5-3. Identification of Binding Ability of MousePD-1 Antibody-IL2 Variant
Protein Complex (a+c) to Receptor

Binding ability of the mousePD-1 antibody-IL2 variant protein complex (a+c) to a
receptor was identified in the same manner as in Example 3-3, except that the mousePD-
1 antibody-IL2 variant 1 protein complex (a+c) and the mousePD-1 antibody-IL2 variant
14 protein complex (a+c) prepared in Example 5-2 were developed in 2-fold serial
dilutions in a concentration range of 1.56 to 8000 nM.

[Table 8]

Binding affinity (nM, SPR analysis)
Human IL2Ra Human IL2RBy Human IL2Ray

5,610 4.51 1.01

Experimental group

muPD-1 antibody-IL2 variant

1 protein complex

muPD-1 antibody-IL2 variant

14 protein complex

muPD-1 antibody-IL2 variant

14/ muPD-1 antibody-IL2

variant 1

(binding ability ralative ratio)
As a result, as shown in Table 8, because the mousePD-1 antibody-IL2 variant 1

6,290 35.3 25.7

1.1 7.8 25.4

protein complex (a+c) and the mousePD-1 antibody-IL2 variant 14 protein complex (a+c)
exhibited binding affinities of 5,610 nM and 6,290 nM to IL2R[3 respectively, similar levels
of binding were confirmed. On the contrary, because the binding affinities to IL2RBy were
4.51 nM and 35.3 nM, respectively, it was confirmed that the binding ability of the
mousePD-1 antibody-IL2 variant 14 protein complex (a+c) was 7.8-fold lower than that of
the mousePD-1 antibody-IL2 variant 1 protein complex (a+c).
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This indicates that the binding ability of the mousePD-1 antibody-IL2 variant 14
protein complex (a+c) to IL2Ry decreased by about 7.8 times in comparison with the
mousePD-1 antibody-IL2 variant 1 protein complex (a+c) in a state where the binding
ability of the mousePD-1 antibody-IL2 variant 1 protein complex (a+c) to IL2Rp was
similar to that of the mousePD-1 antibody-IL2 variant 14 protein complex (a+c).

5-4. Identification of Activity of Human Immune cell by MousePD-1
Antibody-IL2 Variant Protein Complex (a+c)

The effect of the mousePD-1 antibody-IL2 variant protein complex (a+c) on
activation of human immune cells was identified in the same manner as in Example 3-4,
except that the mousePD-1 antibody-IL2 variant 1 protein complex, the mousePD-1
antibody-IL2 variant 2 protein complex, the mousePD-1 antibody-IL2 variant 3 protein
complex, the mousePD-1 antibody-IL2 variant 4 protein complex, the mousePD-1
antibody-IL2 variant 7 protein complex, the mousePD-1 antibody-IL2 variant 8 protein
complex, the mousePD-1 antibody-IL2 variant 14 protein complex, and the mousePD-1
antibody-IL2 variant 15 protein complex prepared in Example 5-2 and a mousePD-1
antibody-IL2 variant comparison group were used.

[Table 9]

STATS phosphorylation (ECso, nM)

Treg cell CD8+ T cell
Aldesleukin 0.035+0.02 0.75+0.5
muPD-1 antibody-IL2 variant 1 protein 11 91+8.02 0.61+1.44
complex
muPD-1 antibody-IL2 variant 2 protein 12 540 5 7 8141.7
complex
muPD-1 antibody-IL2 variant 3 protein 124 2+62 4 135.94121.9
complex
muPD-1 antibody-IL2 variant 4 protein 19.01+7 .56 23 244 85
complex
muPD-1 antibody-IL2 variant 7 protein 1045 125.4
complex
muPD-1 antibody-IL2 variant 8 protein 159 1 170 1
complex
muPD-1 antibody-IL2 variant 14 protein 320.7+279 1 161.1+70.3
complex
muPD-1 antibody-IL2 variant 15 protein 772 2+43 6 576.5+361.6
complex




As a result, as shown in Table 9, it was confirmed that the ECso value ratio of
CD8+ T cell/regulatory T cell was 21.4 in the case of the positive control (Aldesleukin),
but 0.5 to 1.2 in the case of the mousePD-1 antibody-IL2 variant protein complex (a+c)
prepared in Example 5-2. That is, it can be seen that the positive control more strongly
activates regulatory T cells, but the mousePD-1 antibody-IL2 variant protein complex (a+c)
according to an embodiment more selectively activates CD8+ T cells that are effector T
cells relative to regulatory T cells. That is, it can be seen that intrinsic properties of the
IL2 variant that selectively activate CD8+ T cells may be maintained even in a structure
connected to the C-terminus of the FC region.

In addition, because the activity of Treg and CD8+ T cells by the mousePD-1
antibody-IL2 variant 1 protein complex (a+c) was 11.91£8.02 nM and 9.61+£1.44 nM,
respectively, while the activity of Treg and CD8+ T cells by the mousePD-1 antibody-IL2
variant 14 protein complex (a+c) was 320.7£279.1 nM and 161.1+£70.3 nM, respectively,
it was confirmed that the activity of the mousePD-1 antibody-IL2 variant 14 protein
complex (a+c) to Treg and CD8+ T cells decreased in comparison with the mousePD-1
antibody-IL2 variant 1 protein complex (a+c). As confirmed in Example 5-3, this was
caused by a decrease (about 7.8 times) in binding ability to IL2Ry. In addition, the ECso
value ratio of the effector T cell/regulatory T cell was 0.5, indicating that effector T cells
(CD8+ T cells) were selectively activated relative to regulatory T cells.

Therefore, the mousePD-1 antibody-IL2 variant protein complex (a+c)
according to an aspect may be involved in immune responses associated with anticancer
effects by selectively activating effector T cells compared to regulatory T cells.

5-5. Identification of Anticancer Activity of MousePD-1 Antibody-IL2 Variant
Protein Complex (a+c)

Anticancer activity of the mousePD-1 antibody-IL2 variant protein complex (a+c)
according to an embodiment was identified. Specifically, MC38 cells (1 X 10° cell) were
subcutaneously administered to C57BL/6 mice (Female, 6-week old, KOATECH),
acclimated for one week, in the right flank to prepare a colorectal cancer syngeneic mouse
model. Then, when the size of tumors in mice reached about 70 to 120 mm?, the mice
were classified into groups of 3 to 6 mice each, and the mousePD-1 antibody-IL2 variant

14 protein complex (a+c) prepared in Example 5-2 was intraperitoneally administered
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once a week twice in total at a dose of 1, 3, 5, and 10 mg/kg. In this case, vehicle was
used as a negative control, and 3 mg/kg of J43 (clone) that is anti-PD1 antibody and 3
mg/kg of J43 + 1.4 mg/kg of IL2 comparison group-Fc complex were used as positive
controls. Then, tumor growth inhibiting effects by drug administration were observed after
administration of a first drug until day 19.

FIG. 6A shows results of comparing anticancer activities of a mousePD-1
antibody-IL2 variant 14 protein complex (a+c) according to an embodiment, the negative
control, and the positive control in a colorectal cancer syngeneic mouse model.

FIG. 6B shows results of comparing changes in body weights of a colorectal
cancer syngeneic mouse model according to anticancer activity of a mousePD-1
antibody-IL2 variant 14 protein complex (a+c) according to an embodiment, a negative
control, and a positive control.

As a result, as shown in FIGS. 6A and 6B, it was confirmed that tumor volumes
increased over time after administration of the negative control and the positive control,
but the mousePD-1 antibody-IL2 variant 14 protein complex (a+c) prepared in Example
5-2 exhibited a strong cancer cell growth inhibiting effect in dose-dependent manner in
comparison with that immediately after administration. Particularly, in comparison with the
positive control and the co-administration group, excellent cancer cell growth inhibiting
effect was obtained in the case of administering the mousePD-1 antibody-IL2 variant 14
protein complex (a+c) at doses of 5 mg/kg and 10 mg/kg. That is, it was confirmed that
the anticancer activity of the mousePD-1 antibody-IL2 variant 14 protein complex (a+c)
was significantly greater than that of the PD-1 monoclonal antibody and co-administration
of the IL2 comparison group-Fc protein complex.

Therefore, the mousePD-1 antibody-IL2 variant protein complex (a+c) according
to an aspect, which specifically activates effector T cells in comparison with conventional
immunotherapy for cancer, may be effectively used in prevention or treatment of various
immunological diseases related to cancer.

Example 6. Preparation of HumanPD-1 Antibody-IL2 Variant Protein
Complex (A+C)

6-1. Cloning and Culture of HumanPD-1 Antibody-IL2 Variant Protein
Complex (A+C)
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Protein complexes including humanPD-1 antibody and each of the IL2
comparison group, the IL2 variant 1, and the IL2 variant 14 were prepared, respectively.
Specifically, protein complexes (A+C) including the anti humanPD-1 Fab-Fc (hereinafter,
referred to as "A") and the anti humanPD-1 Fab-Fc-C-terminus IL2 variant (hereinafter,
referred to as "C") were obtained in the same manner as in Example 5-1, except that a
polynucleotide encoding the humanPD-1 antibody heavy chain variable region-constant
region and a polynucleotide encoding the humanPD-1 antibody light chain constant
region-light chain variable region were used.

6-2. Purification of HumanPD-1 Antibody-IL2 Variant Protein Complex (A+C)

The humanPD-1 antibody-IL2 variant protein complex (A+C) obtained by culturing
cell lines prepared in in Example 6-1 was purified in the same manner as in Example 5-2
and stabilized by a phosphate buffer saline (pH 7.4) to obtain high-purity humanPD-1
antibody-IL2 variant protein complex (A+C). Then, purity analysis was performed in the
same manner as in Example 5-2.

6-3 Identification of Binding Ability of HumanPD-1 Antibody-IL2 Variant
Protein Complex (A+C)

Binding ability of the humanPD-1 antibody-IL2 variant protein complex (A+C) to a
receptor was identified in the same manner as in Example 3-3, except that the humanPD-
1 antibody-IL2 comparison group protein complex (A+C), the humanPD-1 antibody-IL2
variant 1 protein complex (A+C), and the humanPD-1 antibody-IL2 variant 14 protein
complex (A+C) prepared in Example 6-2 were developed in 2-fold serial dilution in a
concentration range of 1.56 to 8000 nM. In this regard, Pembrolizumab was used as a
positive control for human PD-1, and humanPD-1 antibody-IL2 variant 1 was used as a
control, and the results are shown in Tables 10 and 11 below.

[Table 10]
Ligand Experimental group Binding affinity (KD, nM)
Pembrolizumab 2.70

huPD-1 antibody-IL2 comparison group

_ 2.95
protein complex

hPD-1 huPD-1 antibody-IL2 variant 1 protein 5 o5
complex
huPD-1 antibody-IL2 variant 14 protein > 60
complex '
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[Table 11]

Binding affinity (nM, SPR analysis)

Experimental group :T_‘érlgi” Human IL2RB Human IL2RBy Human IL2Rapy

huPD-1 antibody-IL2
comparison group 105 6.506 3.08 0.023
protein complex

huPD-1 antibody-IL2
variant 1 protein complex
huPD-1 antibody-IL2
variant 14 protein No binding 5.611 68.3 25.5
complex

huPD-1 antibody-IL2
variant 14/ huPD-1
antibody-IL2 variant 1
(binding ability, ralative
ratio)

No binding [5.462 2.92 0.782

1.03 23.4 32.6

As a result, as shown in Table 10, it was confirmed that the huPD-1 antibody-IL2
comparison group protein complex (A+C), the humanPD-1 antibody-IL2 variant 1 protein
complex (A+C), and the humanPD-1 antibody-IL2 variant 14 protein complex (A+C)
prepared in Example 6-2 and the positive control exhibited binding abilities of 2.25 to 2.95
nM, which were similar binding abilities to human PD-1.

Meanwhile, as shown in Table 11, it was confirmed that the humanPD-1 antibody-
IL2 variant 1 protein complex (A+C) and the humanPD-1 antibody-IL2 variant 14 protein
complex (A+C) exhibited a pattern not reacting with IL2Ra. On the contrary, the
humanPD-1 antibody-IL2 variant 1 protein complex (A+C) and the humanPD-1 antibody-
IL2 variant 14 protein complex (A+C) exhibited binding abilities of 5.462 nM and 5.611
nM to IL2Rp, respectively, which are similar levels of binding affinities, and it was
confirmed that the humanPD-1 antibody-IL2 variant 1 protein complex (A+C) and the
humanPD-1 antibody-IL2 variant 14 protein complex (A+C) bind to IL2RBy with binding
affinities of 2.92 nM and 68.3 nM, respectively. Based on the above-described results, it
was confirmed that the binding ability of the humanPD-1 antibody-IL2 variant 14 protein
complex (A+C) to IL2RBwas similar to that of the humanPD-1 antibody-IL2 variant 1
protein complex (A+C), but the binding ability thereof to IL2Ry decreased. Specifically, it
was confirmed that the binding ability of the humanPD-1 antibody-IL2 variant 14 protein
complex (A+C) to IL2RBy and IL2Rafy decreased by about 23.4 times and 32.6 times in
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comparison with the humanPD-1 antibody-IL2 variant 1. That is, it can be seen that the
humanPD-1 antibody-IL2 variant 1 protein complex (A+C) and the humanPD-1 antibody-
IL2 variant 14 protein complex (A+C) not only did not bind to IL2Ra, but also have a
weakened binding to IL2Ry.

Therefore, the humanPD-1 antibody-IL2 variant protein complex (A+C) according
to an aspect is used to induce high activation of CD8+ T cells relative to regulatory T cells,
and it is characterized in that binding ability to IL2Ra is removed and binding ability to
IL2Ry is regulated by substituting certain amino acids in order to selectively induce
activation of CD8+ T cells expressing IL2Ry.

The above description of the disclosure is for illustrative purposes, and those
skilled in the art to which the disclosure belongs will be able to understand that the
examples and embodiments can be easily modified without changing the technical idea
or essential features of the disclosure. Therefore, it should be understood that the above

examples are not limitative, but illustrative in all aspects.
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[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

Claims
A protein comprising an IL2 variant, wherein the IL2 variant comprises
glutamic acid (E) at position 35, alanine (A) at position 38, lysine (K) at
position 42, and serine (S) at position 125.
The protein of claim 1, wherein the [L2 variant further comprises one or
more amino acids selected from the group consisting of methionine (M),
arginine (R), alanine (A), leucine (L), serine (S), phenylalanine (F), valine
(V), isoleucine (I), glutamine (Q), tryptophan (W), asparagine (N), and
threonine (T), at one or more positions selected from the group consisting
of positions 18 and 19.
The protein of claim 2, wherein the IL2 variant comprises:
methionine (M) or arginine (R) at position 18; and
serine (S) at position 19.
The protein of claim 1, wherein the [L2 variant further comprises one or
more amino acids selected from threonine (T) and isoleucine (l) at position
126.
The protein of claim 1, wherein the IL2 variant comprises amino acids
selected from the group consisting of SEQ ID NOS: 1 to 15.
The protein of claim 1, wherein the protein comprises an Fc region linked
by a linker or carrier.
A protein complex comprising: a first polypeptide including a first CH3
antibody constant region; and a second polypeptide including a second
CH3 antibody constant region,
wherein the first polypeptide and the second polypeptide form a
heterodimer,
an N-terminus of one or more of the first or second polypeptide comprises
an antibody against an immune checkpoint inhibitor or an antigen-binding
fragment thereof, or an antibody against a tumor associated antigen or an
antigen-binding fragment thereof, and
one or more of the N-terminus or C-terminus of the first or second

polypeptide comprises an IL2 variant.
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[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

The protein complex of claim 7, wherein the first CH3 antibody constant
region comprises tryptophan (W) at position 366, and the second CH3
antibody constant region comprises serine (S) at position 366, alanine (A)
at position 368, and valine (V) at position 407; and

the second CH3 antibody constant region comprises glycine (G) or
phenylalanine (F) at position 351,

(wherein the positions of the amino acids are as described in the Kabat
EU index).

The protein complex of claim 7, wherein the first CH3 antibody constant
region comprises serine (S) at position 366, alanine (A) at position 368,
and valine (V) at position 407, and the second CH3 antibody constant
region comprises tryptophan (W) at position 366; and

the first CH3 antibody constant region comprises glycine (G) or
phenylalanine (F) at position 351,

(wherein the positions of the amino acids are as described in the Kabat
EU index).

The protein complex of claim 7, wherein the first CH3 antibody constant
region comprises tryptophan (W) at position 366, and the second CH3
antibody constant region comprises glycine (G) at position 351, serine (S)
at position 366, alanine (A) at position 368, and valine (V) at position 407;
and

the first CH3 antibody constant region comprises phenylalanine (F) or
tryptophan (W) at position 351,

(wherein the positions of the amino acids are as described in the Kabat
EU index).

The protein complex of claim 7, wherein the first CH3 antibody constant
region comprises glycine (G) at position 351, serine (S) at position 366,
alanine (A) at position 368, and valine (V) at position 407, and the second
CHS antibody constant region comprises tryptophan (W) at position 366;
and
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[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

the second CHS3 antibody constant region comprises phenylalanine (F) or
tryptophan (W) at position 351,

(wherein the positions of the amino acids are as described in the Kabat
EU index).

The protein complex of claim 7, wherein the first CH3 antibody constant
region comprises glycine (G) at position 351, serine (S) at position 366,
alanine (A) at position 368, and valine (V) at position 407, and the second
CHS antibody constant region comprises tryptophan (W) at position 366;
and

the second CHS3 antibody constant region comprises phenylalanine (F) or
tryptophan (W) at position 351,

(wherein the positions of the amino acids are as described in the Kabat
EU index).

The protein complex of claim 7, wherein the immune checkpoint inhibitor
is one or more selected from the group consisting of PD-L1, PD-1, LAG-3,
VISTA, BTLA, TIM-3, TIGIT, and CTLA-4.

The protein complex of claim 7, wherein the tumor associated antigen is
one or more selected from the group consisting of PD-L1, EGFR, HER-2,
B7H3, GPC3, CEA, TROP, and PSMA.

The protein complex of claim 7, wherein the second polypeptide; and the
IL2 variant are linked by at least one linker or carrier.

The protein complex of claim 15, wherein the linker comprises an amino
acid sequence of SEQ ID NO: 18.

A polynucleotide encoding the protein or protein complex of any one of
claims 1 to 16.

A method of preparing a protein or protein complex, the method
comprising transforming a cell with an expression vector encoding the
protein or protein complex of any one of claims 1 to 17.

A protein complex prepared by the method of claim 18 and comprising an
IL2 variant.
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[Claim 20]

[Claim 21]

[Claim 22]

A pharmaceutical composition for preventing or treating cancer,
comprising the protein or protein complex of any one of claims 1 to 17 as
an active ingredient.

A method of preventing or treating cancer, the method comprising
administering the protein or protein complex of any one of claims 1 to 17
to a subject in need thereof.

A use of the protein or protein complex of any one of claims 1 to 17, for
preparing an anticancer drug.
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FIG. 2A

In vivo anti—-tumor effect in MC38 syngeneic mice
(C57BL/6 mice inoculated with MC38, n=10, ip)
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FIG. 3

Colon cancer syngeneic model

(C57BL/6 mice, MC38 inoculation, n=7~10, ip, QWx2)
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FIG. 6A
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FIG. 6B
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type AA
3-1-3 Length 133
3-1-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-1-5 Residues APTSSSTKKT QLQLEHLLLD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 133
3-2-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-2-5 Residues APTSSSTKKT QLQLEHLMSD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 133
3-3-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-35 Residues APTSSSTKKT QLQLEHLASD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
WTFSQSI IS TLT 133
3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 133
3-4-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-4-5 Residues APTSSSTKKT QLQLEHLRSD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 133
3-5-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-5-5 Residues APTSSSTKKT QLQLEHLMLD LQM LNG NN YKNPELTAML. TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
WTFSQSI IS TLT 133
3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 133
3-6-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-6-5 Residues APTSSSTKKT QLQLEHLLSD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 133




3-7-4

Features
Location/Qualifiers

NonEnglishQualifier Value

source 1..133
mol_type=protein
organism=synthetic construct

3-7-5 Residues APTSSSTKKT QLQLEHLSWD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 133
3-8-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-8-5 Residues APTSSSTKKT QLQLEHLFND LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
WTFSQSI IS TLT 133
3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 133
3-9-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-9-5 Residues APTSSSTKKT QLQLEHLVI D LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 133
3-10-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-10-5 Residues APTSSSTKKT QLQLEHLI TD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
WTFSQSI IS TLT 133
3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 133
3-11-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-11-5 Residues APTSSSTKKT QLQLEHLQAD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 133
3-12-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-12-5 Residues APTSSSTKKT QLQLEHLMVD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
WTFSQSI IS TLT 133
3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 133
3-13-4 Features source 1..133

Location/Qualifiers

NonEnglishQualifier Value

mol_type=protein
organism=synthetic construct




3-13-5 Residues APTSSSTKKT QLQLEHLMFD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 133
3-14-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=unidentified
NonEnglishQualifier Value
3-14-5 Residues APTSSSTKKT QLQLEHLLLD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSTSI IS TLT 133
3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 133
3-15-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-15-5 Residues APTSSSTKKT QLQLEHLLLD LQM LNG NN YKNPELTAML TKKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
WTFSISIIS TLT 133
3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 133
3-16-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-16-5 Residues APTSSSTKKT QLQLEHLLLD LQM LNG NN YKNPKLTRML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFCQSI | S TLT 133
3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 133
3-17-4 Features source 1..133
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-17-5 Residues APTSSSTKKT QLQLEHLLLD LQM LNG NN YKNPELTRML TFKFYMPKKA TELKHLQCLE 60
EELKPLEEVL NLAQSKNFHL RPRDLI SNI N VI VLELKGSE TTFMCEYADE TATI VEFLNR 120
W TFSQSI IS TLT 133
3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 15
3-18-4 Features source 1..15
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-18-5 Residues GGEGEGESEEEES GEEES 15
3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 232
3-19-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-19-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-20 Sequences
3-20-1 Sequence Number [ID] 20




3-20-2 Molecule Type AA
3-20-3 Length 227
3-20-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-20-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LM SRTPEVT CVWVDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPCK 227
3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type AA
3-21-3 Length 231
3-21-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-21-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type AA
3-22-3 Length 232
3-22-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-22-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTFPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type AA
3-23-3 Length 227
3-23-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-23-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LM SRTPEVT CVWVDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPCK 227
3-24 Sequences
3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type AA
3-24-3 Length 231
3-24-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-24-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type AA
3-25-3 Length 232
3-25-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-25-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTWPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232




3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type AA
3-26-3 Length 227
3-26-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-26-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LM SRTPEVT CVVWDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 231
3-27-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-27-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 231
3-28-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=unidentified
NonEnglishQualifier Value
3-28-5 Residues PKSCDKTHTC PPCPAPEAAG GPSVFLFPPK PKDTLM SRT PEVTCVVWWDV SHEDPEVKFN 60
WYVDGVEVHN AKTKPREEQY NSTYRWVSVL TVLHQDW.NG KEYKCKVSNK ALPAPI EKTI 120
SKAKGQPREP QVYTLPPSRD ELTKNQVSLW CLVKGFYPSD | AVEVESNGQ PENNYKTTPP 180
VLDSDGSFFL YSKLTVDKSR WQQGNVFSCS VMHEALHNHY TQKSLSLSPG K 231
3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 227
3-29-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-29-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LM SRTPEVT CVWWVDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT FPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-30 Sequences
3-30-1 Sequence Number [ID] 30
3-30-2 Molecule Type AA
3-30-3 Length 231
3-30-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-30-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTFPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 232
3-31-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-31-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60

NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALGAPI EKT 120




| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180

PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 227
3-32-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-32-5 Residues DKTHTCPPCP APEAAGGPSV FLFPPKPKDT LM SRTPEVT CWWVDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RWSVLTVLH QDW.NGKEYK CKVSNKALGA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 231
3-33-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-33-5 Residues EPKSCDKTHT CPPCPAPEAA GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALGAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 232
3-34-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-34-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YASTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 227
3-35-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-35-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LM SRTPEVT CVWVDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYASTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-36 Sequences
3-36-1 Sequence Number [ID] 36
3-36-2 Molecule Type AA
3-36-3 Length 231
3-36-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-36-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YASTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-37 Sequences
3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA
3-37-3 Length 232
3-37-4 Features source 1..232

Location/Qualifiers

NonEnglishQualifier Value

mol_type=protein
organism=synthetic construct




3-37-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YQSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type AA
3-38-3 Length 227
3-38-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-38-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LM SRTPEVT CVVWDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYQSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 231
3-39-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-39-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YQSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type AA
3-40-3 Length 232
3-40-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-40-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YGSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEVWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 227
3-41-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-41-5 Residues DKTHTCPPCP APELLGGPSV FLFPPKPKDT LM SRTPEVT CWVDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYGSTY RWSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type AA
3-42-3 Length 231
3-42-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-42-5 Residues EPKSCDKTHT CPPCPAPELL GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YGSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type AA
3-43-3 Length 232
3-43-4 Features source 1..232

Location/Qualifiers

mol_type=protein




NonEnglishQualifier Value

organism=synthetic construct

3-43-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPASI EKT 120
| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type AA
3-44-3 Length 227
3-44-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-44-5 Residues DKTHTCPPCP APEFEGGPSV FLFPPKPKDT LM SRTPEVT CVWWDVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDW.NGKEYK CKVSNKALPA S| EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 231
3-45-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-45-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLM SR TPEVTCVWWD VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPASI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type AA
3-46-3 Length 232
3-46-4 Features source 1..232
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-46-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLM SR TPEVTCVWWA VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTLPPSR DELTKNQVSL WCLVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP &K 232
3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type AA
3-47-3 Length 227
3-47-4 Features source 1..227
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-47-5 Residues DKTHTCPPCP APEFEGGPSV FLFPPKPKDT LM SRTPEVT CVWVAVSHED PEVKFNWYVD 60
GVEVHNAKTK PREEQYNSTY RWSVLTVLH QDW.NGKEYK CKVSNKALPA Pl EKTI SKAK 120
GQPREPQVYT GPPSRDELTK NQVSLSCAVK GFYPSDI AVE WESNGQPENN YKTTPPVLDS 180
DGSFFLVSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK 227
3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type AA
3-48-3 Length 231
3-48-4 Features source 1..231
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-48-5 Residues EPKSCDKTHT CPPCPAPEFE GGPSVFLFPP KPKDTLM SR TPEVTCVWWA VSHEDPEVKF 60
NWYVDGVEVH NAKTKPREEQ YNSTYRWSV LTVLHQDW.N GKEYKCKVSN KALPAPI EKT 120
| SKAKGQPRE PQVYTGPPSR DELTKNQVSL SCAVKGFYPS DI AVEWESNG QPENNYKTTP 180
PVLDSDGSFF LVSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP G 231
3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 218




3-49-4

Features
Location/Qualifiers

NonEnglishQualifier Value

source 1..218
mol_type=protein
organism=synthetic construct

3-49-5 Residues EVQLLESGGG LVQPGGSLRL SCAASGFTFS SYI MWWRQA PGKGLEW/SS | YPSGE TFY 60
ADTVKGRFTI SRDNSKNTLY LQWNSLRAED TAVYYCARI K LGTVTTVDYW GQGTLVTVSS 120
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGVY HTFPAVLQSS 180
GLYSLSSWT VPSSSLGTQT Yl CNVNHKPS NTKVDKKV 218
3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 216
3-50-4 Features source 1..216
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-50-5 Residues QSALTQPASV SGSPGSI TI SCTGTSSDVG GYNYVSWYQQ HPGKAPKLM  YDVSNRPSGV 60
SNRFSGSKSG NTASLTI SG. QAEDEADYYC SSYTSSSTRV FGIGTKVTVL GQPKANPTVT 120
LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AVWKADGSPVK AGVETTKPSK QSNNKYAASS 180
YLSLTPEQAK SHRSYSCQVT HEGSTVEKTV APTECS 216
3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 219
3-51-4 Features source 1..219
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-51-5 Residues EVRLLESGGG LVKPEGSLKL SCVASGFTFS DYFMSWRQA PGKGLEW/AH | YTKSYNYAT 60
YYSGSVKGRF Tl SRDDSRSM VYLQWNLRT EDTATYYCTR DGSGYPSLDF WGQGTQVTVS 120
SASTKGPSVF PLAPSSKSTS GGTAALGCLV KDYFPEPVTV SWNSGALTSG VHTFPAVLQS 180
SGLYSLSSW TVPSSSLGTQ TYI CNVNHKP SNTKVDKKV 219
3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type AA
3-52-3 Length 216
3-52-4 Features source 1..216
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-52-5 Residues YELTQPPSAS VNVGETVKI T CSGDQLPKYF ADWFHQRSDQ TI LQVI YDDN KRPSG PERI 60
SGSSSGITAT LTI RDVRAED EGDYYCFSGY VDSDSKLYVF GSGTQLTVLG GQPKANPTVT 120
LFPPSSEELQ ANKATLVCLI SDFYPGAVTV AVKADGSPVK AGVETTKPSK QSNNKYAASS 180
YLSLTPEQWK SHRSYSCQVT HEGSTVEKTV APTECS 216
3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type AA
3-53-3 Length 218
3-53-4 Features source 1..218
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-53-5 Residues QVQLVQSGVE VKKPGASVKV SCKASGYTFT NYYMYW/RQA PGQGLEWMGSG | NPSNGGTNF 60
NEKFKNRVTL TTDSSTTTAY MELKSLQFDD TAVYYCARRD YRFDMGFDYW GQGTTVTVSS 120
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGY HTFPAVLQSS 180
GLYSLSSWT VPSSSLGTQT YI CNVNHKPS NTKVDKKV 218
3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type AA
3-54-3 Length 217
3-54-4 Features source 1..217
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-54-5 Residues El VLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QQKPGQAPRL LI YLASYLES 60
GVPARFSGSG SGIDFTLTI S SLEPEDFAVY YCQHSRDLPL TFGGGTKVEI KGQPKANPTV 120
TLFPPSSEEL QANKATLVCL | SDFYPGAVT VAWKADGSPV KAGVETTKPS KQSNNKYAAS 180
SYLSLTPEQW KSHRSYSCQV THEGSTVEKT VAPTECS 217
3-55 Sequences
3-55-1 Sequence Number [ID] 55




3-55-2 Molecule Type AA
3-55-3 Length 132
3-55-4 Features source 1..132
Location/Qualifiers mol_type=protein
organism=synthetic construct
NonEnglishQualifier Value
3-55-5 Residues PTSSSTKKTQ LQLEHLLLDL QM LNG NNY KNPKLTRMLT FKFYMPKKAT ELKHLQCLEE 60
ELKPLEEVLN LAQSKNFHLR PRDLI SNI NV | VLELKGSET TFMCEYADET ATI VEFLNRW 120
| TFSQSI I ST LT 132
3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type DNA
3-56-3 Length 399
3-56-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-56-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctggac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type DNA
3-57-3 Length 399
3-57-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-57-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgtccgac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgectggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type DNA
3-58-3 Length 399
3-58-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-58-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct ggcctccgac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgectggaa 180
gaggaact ga agcccct gga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-59 Sequences
3-59-1 Sequence Number [ID] 59
3-59-2 Molecule Type DNA
3-59-3 Length 399
3-59-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-59-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gcggtccgac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccct gga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-60 Sequences
3-60-1 Sequence Number [ID] 60




3-60-2
3-60-3
3-60-4

3-60-5

Molecule Type
Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

DNA

399

source 1..399
mol_type=other DNA

organism=synthetic construct

gctcctacct cctccageac
ct gcagat ga tcct gaacgg
accaagaaat tctacatgcc
gaggaact ga agcccct gga
aggcct cggg acctgatctc
acaaccttca tgtgcgagta
t ggat cacct tcagccagtc

caagaaaacc
cat caacaac
caagaaggcc
agaagtgctg
caacat caac
cgccgacgag
cat cat ct ct

cagct gcagt
t acaagaacc
accgagct ga
aat ct ggccce
gt gat cgt gc
acagct acca
acact gacc

t ggagcat ct
ccgagct gac
aacat ct gca
agt ccaagaa
t ggaact gaa
tcgtggaatt

gat gct ggac
cgccatgcetg
gt gcct ggaa
cttccacctg
aggct ccgag
t ct gaaccgg

60

120
180
240
300
360
399

3-61

3-61-1
3-61-2
3-61-3
3-61-4

3-61-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

61

DNA

399

source 1..399
mol_type=other DNA

organism=synthetic construct

gctcctacct cctccagecac
ct gcagat ga tcctgaacgg
accaagaaat tctacatgcc
gaggaact ga agcccct gga
aggcctcggg acctgatctc
acaaccttca tgtgcgagta
t ggat cacct tcagccagtc

caagaaaacc
cat caacaac
caagaaggcc
agaagtgctg
caacat caac
cgccgacgag
cat cat ct ct

cagct gcagt
t acaagaacc
accgagct ga
aat ct ggccc
gt gat cgt gc
acagctacca
acact gacc

t ggagcat ct
ccgagct gac
aacat ct gca
agt ccaagaa
t ggaact gaa
tcgtggaatt

gct gt ccgac
cgccatgcetg
gt gcct ggaa
cttccacctg
aggct ccgag
t ct gaaccgg

60

120
180
240
300
360
399

3-62

3-62-1
3-62-2
3-62-3
3-62-4

3-62-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

62

DNA

399

source 1..399
mol_type=other DNA

organism=synthetic construct

gctcctacct cctccageac
ct gcagat ga tcct gaacgg
accaagaaat tctacatgcc
gaggaact ga agcccct gga
aggcct cggg acctgatctc
acaaccttca tgtgcgagta
t ggat cacct tcagccagtc

caagaaaacc
cat caacaac
caagaaggcc
agaagtgctg
caacat caac
cgccgacgag
cat cat ct ct

cagct gcagt
t acaagaacc
accgagct ga
aat ct ggccc
gt gat cgtgc
acagct acca
acact gacc

t ggagcat ct
ccgagct gac
aacat ct gca
agt ccaagaa
t ggaact gaa
tcgtggaatt

gt cct gggac
cgccatgcetg
gt gcct ggaa
cttccacctg
aggct ccgag
t ct gaaccgg

60

120
180
240
300
360
399

3-63

3-63-1
3-63-2
3-63-3
3-63-4

3-63-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

63

DNA

399

source 1..399
mol_type=other DNA

organism=synthetic construct

gctcctacct cctccagecac
ct gcagat ga tcct gaacgg
accaagaaat tctacatgcc
gaggaact ga agcccct gga
aggcctcggg acctgatctc
acaaccttca tgtgcgagta
t ggat cacct tcagccagtc

caagaaaacc
cat caacaac
caagaaggcc
agaagtgctg
caacat caac
cgccgacgag
cat cat ct ct

cagct gcagt
t acaagaacc
accgagct ga
aat ct ggccc
gt gat cgtgc
acagctacca
acact gacc

t ggagcat ct
ccgagct gac
aacat ct gca
agt ccaagaa
t ggaact gaa
tcgtggaatt

gtttaacgac
cgccatgcetg
gt gcct ggaa
cttccacctg
aggct ccgag
t ct gaaccgg

60

120
180
240
300
360
399

3-64

3-64-1
3-64-2
3-64-3
3-64-4

3-64-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

64

DNA

399

source 1..399
mol_type=other DNA

organism=synthetic construct

gctcctacct cctccagecac
ct gcagat ga tcct gaacgg
accaagaaat tctacatgcc
gaggaact ga agcccct gga
aggcctcggg acctgatctc

caagaaaacc
cat caacaac
caagaaggcc
agaagtgctg
caacat caac

cagct gcagt
t acaagaacc
accgagct ga
aat ct ggccc
gt gat cgtgc

t ggagcat ct
ccgagct gac
aacatctgca
agt ccaagaa
t ggaact gaa

ggt gat cgac
cgccatgetg
gt gcct ggaa
cttccacctg
aggct ccgag

60

120
180
240
300




acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360

tggat cacct tcagccagtc catcatctct acactgacc 399
3-65 Sequences
3-65-1 Sequence Number [ID] 65
3-65-2 Molecule Type DNA
3-65-3 Length 399
3-65-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-65-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatcaccgac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-66 Sequences
3-66-1 Sequence Number [ID] 66
3-66-2 Molecule Type DNA
3-66-3 Length 399
3-66-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-66-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gcaggccgac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-67 Sequences
3-67-1 Sequence Number [ID] 67
3-67-2 Molecule Type DNA
3-67-3 Length 399
3-67-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-67-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgatggac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccct gga agaagtgctg aat ctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tcagccagtc catcatctct acactgacc 399
3-68 Sequences
3-68-1 Sequence Number [ID] 68
3-68-2 Molecule Type DNA
3-68-3 Length 399
3-68-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-68-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gatgtttgac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
t ggat cacct tcagccagtc catcatctct acactgacc 399
3-69 Sequences
3-69-1 Sequence Number [ID] 69
3-69-2 Molecule Type DNA
3-69-3 Length 399
3-69-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-69-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctcgac 60




ctgcagatga tcctgaacgg catcaacaac

t acaagaacc

ccgagct gac cgccatgetg

120

accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcct cggg acctgatctc caacat caac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
t ggat cacct tcagcacctc catcatctct acactgacc 399
3-70 Sequences
3-70-1 Sequence Number [ID] 70
3-70-2 Molecule Type DNA
3-70-3 Length 399
3-70-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-70-5 Residues gctcctacct cctccagcac caagaaaacc cagctgcagt tggagcatct gctgctggac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac cgccatgctg 120
accaagaaat tctacatgcc caagaaggcc accgagctga aacatctgca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agtccaagaa cttccacctg 240
aggcctcggg acctgatctc caacatcaac gtgatcgtgc tggaactgaa aggctccgag 300
acaaccttca tgtgcgagta cgccgacgag acagctacca tcgtggaatt tctgaaccgg 360
tggat cacct tctccatctc catcatctct accctgacc 399
3-71 Sequences
3-71-1 Sequence Number [ID] 71
3-71-2 Molecule Type DNA
3-71-3 Length 399
3-71-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-71-5 Residues gcacctactt caagttctac aaagaaaaca cagctacaac tggagcattt actgctggat 60
ttacagatga ttttgaatgg aattaataat tacaagaatc ccaaactcac caggatgctc 120
acatttaagt tttacatgcc caagaaggcc acagaactga aacatcttca gtgtctagaa 180
gaagaact ca aacctctgga ggaagtgcta aatttagctc aaagcaaaaa ctttcactta 240
agacccaggg acttaatcag caatatcaac gtaatagttc tggaactaaa gggatctgaa 300
acaacattca tgtgtgaata tgctgatgag acagcaacca ttgtagaatt tctgaacaga 360
tggattacct tttgtcaaag catcatctca acactgact 399
3-72 Sequences
3-72-1 Sequence Number [ID] 72
3-72-2 Molecule Type DNA
3-72-3 Length 399
3-72-4 Features source 1..399
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-72-5 Residues gccecctacca gcagcagcac caagaaaacc cagctgcaac tggaacacct cctgcetggac 60
ctgcagatga tcctgaacgg catcaacaac tacaagaacc ccgagctgac ccggatgctg 120
accttcaagt tctacatgcc caagaaggcc accgagctga agcacctcca gtgcctggaa 180
gaggaact ga agcccctgga agaagtgctg aatctggccc agagcaagaa cttccacctg 240
aggccaaggg acctgatcag caacatcaac gtgatcgtgc tggaactgaa aggcagcgag 300
acaaccttca tgtgcgagta cgccgacgag acagccacca tcgtcgagtt tctgaaccgg 360
t ggat cacct tcagccagag catcatcagc acactgaca 399
3-73 Sequences
3-73-1 Sequence Number [ID] 73
3-73-2 Molecule Type DNA
3-73-3 Length 45
3-73-4 Features source 1..45
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-73-5 Residues ggt ggcggag gatctggcgg tggtggttct ggcggaggcg gatct 45
3-74 Sequences
3-74-1 Sequence Number [ID] 74
3-74-2 Molecule Type DNA
3-74-3 Length 696
3-74-4 Features source 1..696
Location/Qualifiers mol_type=other DNA
organism=synthetic construct
NonEnglishQualifier Value
3-74-5 Residues gaacccaagt cctgcgacaa gacccacacc tgtcctccat gtcctgctcc agaagctgct 60

ggcggt ccct cegttttcct gtttccacct aagcctaagg acaccctgat gatctctcgg 120
acccct gaag tgacctgcgt ggtggtggat gtgtctcacg aggacccaga agtgaagttt 180




aat t ggt acg
tacaact cca
ggcaaagagt
at ct ccaagg
gacgagct ga
gacat t gccg
cctgtgctgg
cggt ggcagce
t acacacaga

t ggacggegt
cct acagagt
acaagt gcaa
ct aagggcca
ccaagaat ca
t ggaat ggga
act ccgacgg
agggcaacgt
agtccctgtc

ggaagt gcac
ggt gt ccgt g
ggt gt ccaac
gcct cgggaa
ggtgtccctg
gt ct aacggc
ctcattcttc
gttctcctgt
t ct gagcccc

aacgccaaga
ct gaccgt gc
aaggccct gc
cctcaggttt
tggt gect gg
cagccagaga
ctgtactcca
tctgtgatge
ggcaaa

ccaagcct ag
t gcaccagga
ctgctcctat
acacact gcc
ttaagggctt
acaact acaa
agct gacagt
acgaggccct

agaggaacag
ttggct gaac
cgaaaagacc
tccat ct cgg
ctacccttcc
gacaacccct
ggacaagt ct
gcacaaccac

240
300
360
420
480
540
600
660
696

3-75

3-75-1
3-75-2
3-75-3
3-75-4

3-75-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

75
DNA
681

source 1..681

mol_type=other DNA

organism=synthetic construct

gat aagaccc
ttcctgtttc
tgcgt ggt gg
ggcgt ggaag
agagt ggt gt
t gcaaggt gt
ggccagect ¢
aaccaggt gt
t gggagt cca
gacggct cat
aacgtgttct
ct gagcect gt

acacctgtcc
ct ccaaagcc
tggatgtgtc
t gcacaacgc
ccgt gct gac
ccaacaaggc
gggaacct ca
ccectgtettg
at ggccagcc
tcttcctggt
cctgctctgt
ctcct ggcaa

t ccat gt cct
t aaggacacc
t cacgaggac
caagaccaag
cgt gct gcac
cctgecet get
ggtttacaca
cgccgt gaag
t gagaacaat
gt ccaagctg
gat gcacgag
9

gct ccagaag
ct gat gat ct
ccagaagt ga
cct agagagg
caggat t ggc
cct at cgaaa
ggacct ccat
ggcttctacc
t acaagacca
acagt ggaca
gccctgcaca

ctgct ggegg
ct cggacccc
agtttaattg
aacagt acaa
t gaat ggcaa
agaccat ctc
ct cgggacga
cttccgacat
cacct cct gt
agt ccagatg
accact acac

accctctgtg
t gaagt gacc
gt acgt ggac
ctccacctac
agagt acaag
caaggct aag
gct gacaaag
t gccgt ggaa
gct ggactcc
gcagcagggce
acagaagt cc

60

120
180
240
300
360
420
480
540
600
660
681

3-76

3-76-1
3-76-2
3-76-3
3-76-4

3-76-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

76
DNA
693

source 1..693

mol_type=other DNA

organism=synthetic construct

gaacccaagt
ggcggaccct
acccct gaag
aatt ggtacg
tacaact cca
ggcaaagagt
at ct ccaagg
gacgagct ga
gacattgccg
cctgtgetgg
agat ggcagc
tacacacaga

cct gcgat aa
ctgtgttcct
t gacct gcgt
t ggacggegt
cct acagagt
acaagt gcaa
ct aagggcca
caaagaacca
t ggaat ggga
act ccgacgg
agggcaacgt
agt ccct gag

gacccacacc
gtttcctcca
ggt ggt ggat
ggaagt gcac
ggtgtccgtg
ggt gt ccaac
gcct cgggaa
ggtgtccctg
gt ccaat ggc
ctcattcttc
gttctcctge
cctgtctcct

tgtcctccat
aagcct aagg
gtgtctcacg
aacgccaaga
ct gaccgt gc
aaggccct gc
cctcaggttt
tcttgcgeceg
cagcct gaga
ctggtgtcca
tctgtgatge
ggc

gtcctgetce
acaccct gat
aggacccaga
ccaagcct ag
t gcaccagga
ctgctcctat
acacaggacc
t gaagggct t
acaattacaa
agct gacagt
acgaggccct

agaagct gct
gat ct ct cgg
agt gaagttt
agaggaacag
ttggct gaat
cgaaaagacc
tccat ct cgg
ctacccttcce
gaccacacct
ggacaagt cc
gcacaaccac

60
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300
360
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3-77

3-77-1
3-77-2
3-77-3
3-77-4

3-77-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

7
DNA
654

source 1..654

mol_type=other DNA

organism=synthetic construct

gaagt gcagc
tcttgtgetg
cct ggcaaag
gccgat accg
ct gcagat ga
ct gggcaccg
gcttctacca
ggaaccgctg
tggaactctg
ggcct gt act
tacatctgca

tgctggaat c
cctceggett
gact ggaat g
t gaagggcag
act ccct gag
t gaccaccgt
agggaccctc
ctctgggctg
gt gct ct gac
ctctgtccte
acgt gaacca

t ggcggagga
caccttctcc
ggt gt cctct
attcaccatc
agccgaggac
ggattattgg
tgtgttccct
cct ggt caag
ctccggegtg
t gt cgt gacc
caagccttcc

ttggttcage
agctatatca
at ct acccct
agccgggaca
accgccegt gt
ggacagggca
ctggctcctt
gattactttc
cacacatttc
gtgccttcta
aacaccaagg

ctggcggcetc
t gat gt gggt
ct ggcggceat
act ccaagaa
actactgtgc
cact ggt cac
ccagcaagt ¢
ct gagcct gt
cagct gt gct
gct ct ct ggg
t ggacaagaa

tct gagactg
ccgacaggcc
caccttttac
caccct gt ac
t agaat caag
cgtgtcctct
t acat ccggt
gaccgt gt ct
gcagt cctcc
cacccagacc

ggtg

60
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180
240
300
360
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3-78

3-78-1
3-78-2
3-78-3

Sequences
Sequence Number [ID]
Molecule Type

Length

78
DNA
648




3-78-4

3-78-5

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

source 1..648

mol_type=other DNA

organism=synthetic construct

cagt ccgctc
tcttgtaccg
caccccggca
t ccaat cggt
caggccgagg
tttggcaccg
ctgttcccte
tccgattttt
gceggegt gg
tacctgtctc
cat gagggct

t gact cagcc
gcacctctag
aggct cccaa
tctctggetc
acgaggccga
gcaccaaagt
cat cct ccga
accct ggcge
aaaccaccaa
t gacccct ga
ccaccgt gga

tgcttctgtg
cgacgt cggc
gctgatgatc
t aagt ccggce
ctactact gt
gacagt gctg
ggaact gcag
t gt gaccgtg
gcct agcaag
acagt ggaag
aaagacagtg

tctggctcce
ggct acaat t
tacgacgt gt
aat accgccet
tcctcctaca
ggccagcect a
gct aacaagg
gct t ggaagg
cagt ccaaca
tcccaccggt
gcccct accg

ctggccagtc
acgtgtcctg
ccaacagacc
ctct gacaat
cctcctccag
aggccaat cc
ctaccct cgt
ct gat ggat c
acaaat acgc
cctactcttg
agtgctcc

tatcaccatc
gt at cagcag
ctccggegtg
cagt ggactg
caccagagtg
taccgt gaca
gtgcctgatc
t cct gt gaag
cgectectce
ccaagt gacc

60

120
180
240
300
360
420
480
540
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3-79

3-79-1
3-79-2
3-79-3
3-79-4

3-79-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

79
DNA
657

source 1..657

mol_type=other DNA

organism=synthetic construct

gaagt gcgac
tcttgcgtgg
cct ggcaaag
tactactccg
gt gtacctgc
gat ggcagceg
tctgcttcta
ggt ggaaccy
tcttggaact
tct ggecct gt
acct acat ct

tgctggaat c
cctctggett
gact ggaat g
gct ccgt gaa
agat gaacaa
gctacccctc
ccaagggacc
ctgctctggg
ctggcgcet ct
actctctgtc
gcaacgt gaa

t ggcggagga
caccttctcc
ggt cgcccac
gggcagattc
cct gagaacc
tctggatttt
ctctgtgttc
ctgectggtce
gacct ccggce
ctctgtcgtg
ccacaagcct

ct ggtt aage
gactacttca
atctacacca
accatctcta
gaggacaccg
t ggggacagg
cctctggetce
aaggat t act
gt gcacacat
accgt gectt
t ccaacacca

ct gagggct ¢
t gagct gggt
agt cct acaa
gggacgact ¢
ctacctacta
gcacccaagt
cttccagcaa
ttcctgagec
ttccagct gt
ctagctctct
aggt ggacaa

t ct gaagct g
ccgacaggct
ctacgccacc
t cggagcat g
ttgcaccaga
gaccgtgtcc
gt ctacctct
t gt gacagtg
gctgcagtcc
gggcacccag
gaaggt g

60
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180
240
300
360
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540
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3-80

3-80-1
3-80-2
3-80-3
3-80-4

3-80-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

80
DNA
648

source 1..648

mol_type=other DNA

organism=synthetic construct

tacgagct ga ctcagcctcc ttccgectct

tgttccggcg
acaat cct gc
tctggatctt
gagggcgact
ggct ccggea
ctgttccctce
tccgattttt
gceggegt gg
tacctgtctc
cat gagggct

accagct gcc
aagtgatcta
cct ct ggcac
actactgctt
cacagct gac
cat cctccga
accct ggcge
aaaccaccaa
t gacccct ga
ccaccgt gga

taagtacttc
cgacgacaac
caccgccaca
ctccgget ac
agtgcttgga
ggaact gcag
t gt gaccgtg
gcct agcaag
acagt ggaag
aaagacagtg

gt gaat gt gg
gccgat t ggt
aagcggccca
ct gacaat ca
gt ggact ccg
ggacagccca
gct aacaagg
gct t ggaagg
cagt ccaaca
tcccaccggt
gcccct accg

gcgagacagt
t ccaccagcg
gcggcat ccc
gggat gt gcg
act ccaagct
aggccaat cc
ctaccctcgt
ct gat ggat c
acaaat acgc
cctactcttg
agtgctcc

gaagat cacc
gagcgaccag
t gagagaat ¢
ggct gaagat
gtatgtgttt
taccgt gaca
gtgcctgatc
t cct gt gaag
cgectectee
ccaagt gacc

60

120
180
240
300
360
420
480
540
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3-81

3-81-1
3-81-2
3-81-3
3-81-4

3-81-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

81
DNA
654

source 1..654

mol_type=other DNA

organism=synthetic construct

caggt gcagc
t cct gcaagg
cct ggacagg
aacgagaagt
at ggaact ga
tacagattcg
gcttctacca
ggaaccgctg
tggaactctg
ggcct gt act
tacatctgca

t ggt gcagt c
cttctggcta
gacttgaatg
t caagaacag
agt ccct gca
acat gggcett
agggaccctc
ctctgggctg
gt gct ct gac
ctctgtccte
acgt gaacca

t ggcgt ggaa
cacctttacc
gat gggcggce
agt gaccctg
gttcgacgac
cgact act gg
tgtgttccct
cct ggt caag
ctcecggegtg
t gt cgt gacc
caagccttcc

gtt aagaaac
aact act aca
at caaccctt
accaccgact
accgccegt gt
ggccagggea
ctggctcctt
gattactttc
cacacatttc
gtgccttcta
aacaccaagg

ctggcgectc
t gt act gggt
ct aacggcgg
cctctaccac
act act gcgc
caacagt gac
ccagcaagt ¢
ct gagcct gt
cagct gt gct
gct ct ct ggg
t ggacaagaa

cgt gaaggt g
ccgacaggcc
caccaacttc
caccgcct ac
cagaagagac
cgtgtcctct
tacct ct ggt
gacagtgtcc
gcagtcctcc
cacccagacc

ggtg

60

120
180
240
300
360
420
480
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654




3-82

3-82-1
3-82-2
3-82-3
3-82-4

3-82-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

82
DNA
651

source 1..651

mol_type=other DNA

organism=synthetic construct

gagat cgt gc
ctgtcctgta
cagcagaagc
ggcgt gcceg
agcct ggaac
acctttggceg
acactgttcc
atct ct gact
aaggccggeg
agct at ct gt
acccat gagg

t gacccagtc
gagcttctaa
ccggccagge
ctagattctc
ct gaggact t
gcggaacaaa
ctccatcctc
tttaccctgg
t ggaaaccac
ctct gacccce
gct ccaccgt

tcctgccaca
gggceat gt ce
tcctagactg
t ggct ct gga
cgcegt gt ac
ggt ggaaat ¢
cgaggaactg
cgct gt gacc
caagcct agc
t gagcagt gg
ggaaaagaca

ttgtctctga
acct ccggcet
ctgatctacc
t ct ggcaccg
tact gccagc
aagggccagce
caggct aaca
gtgget tgga
aagcagt cca
aagt cccacc
gt ggccccta

gt cct ggcga
act cctacct
tggectctta
acttcaccct
act ct aggga
ct aaggccaa
aggct accct
aggct gat gg
acaacaaat a
ggtcttactc
ccgagt gctc

gagagct acc
gcat t ggt at
cct ggaat ct
gaccat ct ct
cctgectctg
tcctaccgtg
cgtgtgectg
atctcctgtg
cgccgectcce
ttgccaagtg
c
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300
360
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3-83

3-83-1
3-83-2
3-83-3
3-83-4

3-83-5

Sequences
Sequence Number [ID]
Molecule Type

Length

Features
Location/Qualifiers

NonEnglishQualifier Value
Residues

83
DNA
396

source 1..396

mol_type=other DNA

organism=synthetic construct

cctacct cct
cagat gat cc
ttcaagttct
gaact gaagc
cct cgggacc
acctt cat gt
atcaccttca

ccagcaccaa
t gaacggcat
acat gcccaa
ccct ggaaga
t gat ctccaa
gcgagt acgc
gccagt ccat

gaaaacccag
caacaact ac
gaaggccacc
agt gct gaat
cat caacgtg
cgacgagaca
catctctaca

ctgcagttgg
aagaacccca
gagct gaaac
ct ggcccagt
atcgtgctgg
gctaccatcg
ct gacc

agcat ct gct
agct gacccg
atctgcagtg
ccaagaactt
aact gaaagg
tggaatttct

gct ggacctg
gat gct gacc
cct ggaagag
ccacct gagg
ct ccgagaca
gaaccggt gg

60
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180
240
300
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