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Description
BACKGROUND OF THE INVENTION
Technical Field

[0001] The present invention relates generally to the field of a method of preparing a therapeutically active antibody-
peptide fusion protein..

Related Art

[0002] The immune system provides the human body with a means to recognize and defend itself against microor-
ganisms and substances recognized as foreign or potentially harmful. While passive immunotherapy of cancer with
monoclonal antibodies and passive transfer of T cells to attack tumor cells have demonstrated clinical efficacy, the goal
of active therapeutic vaccination to induce these immune effectors and establish immunological memory against tumor
cells has remained challenging. Several tumor-specific and tumor-associated antigens have been identified, yet these
antigens are generally weakly immunogenic and tumors employ diverse mechanisms to create a tolerogenic environment
that allows them to evade immunologic attack. Strategies to overcome such immune tolerance and activating robust
levels of antibody and/or T cell responses hold the key to effective cancerimmunotherapy. More important, the individual
proteins and how to create an active chimeric polypeptide with an active tertiary structure needs to be explored.
[0003] WO 2011/109789 A2 discloses chimeric molecules comprising a targeting moiety fused with an immunomod-
ulatory moiety, wherein the targeting moiety, either light chain or heavy chain, is fused to the immunomodulatory moiety
through linkers. Document WO 2009/027471 A1 discloses methods of increasing the titer of a cellular protein comprising
modifying a nucleic acid coding for the protein in CHO cells by deleting the C terminal lysine residue of the heavy chain
of a monoclonal antibody resulting in higher titer compared to wild type antibody. In addition, US 2011/104734 A1 relates
to the production of a recombinant protein by a cell based on culturing the CHO cells in a sufficient concentration of
exogenous as well as the addition of Zn salt, such as Zn lactate, to media. Moreover, methods for the production of
antibodies in CHO cells and codon optimisation by increase the CG content is disclosed in Birch J Retal: Advanced drug
delivery reviews, elsevier, vol. 58, no. 5-6, 7 august 2006 pages 671-685 and in Kalwy S et al: Molecular Biotechnology,
Humana press, Inc, us, vol. 34, no. 2, sp. Iss. si, 1 october 2006 pages 151-156,

SUMMARY OF THE INVENTION

[0004] The present disclosure (not covered by the claimed invention) provides for chimeric polypeptides containing
at least one targeting moiety to target a cancer cell and at least one immunomodulating moiety that counteracts immune
tolerance of cancer cell, wherein the targeting moiety and the immunomodulating moiety are linked by a amino acid
spacer of sufficient length of amino acid residues so that both moieties can successfully bond to their individual target.
In the alternative, the targeting moiety and the immunomodulating moiety that counteract immune tolerance of cancer
cell may be bound directly to each other. The chimeric/fusion polypeptides of the disclosure (not covered by the claimed
invention) are useful for binding to a cancer cell receptor and reducing the ability of cancer cells to avoid an immune
response.

[0005] The presentinvention is based on preparing chimeric/fusion proteins by expression of polynucleotides encoding
the fusion proteins that counteract or reverse immune tolerance of cancer cells. Cancer cells are able to escape elimination
by chemotherapeutic agents or tumor-targeted antibodies via specific immunosuppressive mechanisms in the tumor
microenvironment and such ability of cancer cells is recognized as immune tolerance. Such immunosuppressive mech-
anisms include immunosuppressive cytokines (for example, Transforming growth factor beta (TGF-B)) and regulatory
T cells and/or immunosuppressive myeloid dendritic cells (DCs). By counteracting tumor-induced immune tolerance,
the present disclosure (not covered by the claimed invention) provides effective compositions and methods for cancer
treatment, optional in combination with another existing cancer treatment. The present disclosure provides strategies
to counteract tumor-induced immune tolerance and enhance the antitumor efficacy of chemotherapy by activating and
leveraging T cell-mediated adaptive antitumor against resistant or disseminated cancer cells.

[0006] It is also disclosed a molecule (not covered by the claimed invention) including at least one targeting moiety
fused with at least one immunomodulatory moiety. The targeting moiety specifically binds a target molecule, and the
immunomodulatory moiety specifically binds one of the following molecules: (i) Transforming growth factor-beta (TGF-
B): (ii) Programmed death- 1 ligand 1 (PD-L1) or Programmed death-1 ligand 2 (PD-L2); (iii) Receptor activator of nuclear
factor-KB (RANK) ligand (RANKL); (iv) Transforming growth factor-beta receptor (TGF-pR); (v) Programmed death-1
(PD-1); (vi) 4-1BB receptor or (vii) Receptor activator of nuclear factor-xB (RANK).

[0007] In a further aspect (not covered by the claimed invention), the targeting moiety includes an antibody, antibody
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fragment including the light or heavy chains of the antibody, scFv, or Fc-containing polypeptide that specifically binds a
component of a tumor cell, tumor antigen, tumor vasculature, tumor microenvironment, or tumor-infiltrating immune cell.
Preferably, the targeting moiety is an antibody or a fragment thereof having binding affinity for a component on a tumor
cell. Notably each of the heavy chain and light chain may individually be linked to a separate and distinct immunomod-
ulatory moiety. Further, a heavy or light chain of an antibody targeting moiety may be linked to an immunomodulatory
moiety which in turn can be further linked to a second immunomodulatory moiety wherein there is a linker between the
two immunomodulatory moieties.

[0008] It is also disclosed a chimeric polypeptide (not forming part of the invention), that comprised a tumor targeting
moiety and an immunomodulatory moiety comprising a molecule that binds transforming growth factor beta (TGF-p),
wherein the tumor targeting moiety is an antibody that binds to EGFR1, where in the antibody can be the full antibody,
heavy chain or light chain. The tumor targeting moiety may include monoclonal antibodies that target a cancer cell,
including but not limited to cetuximab, trastuzumab, ritubximab, ipilimumab, tremelimumab, muromonab-CD3, abciximab,
daclizumab, basiliximab, palivizumab, infliximab. gemtuzumab ozogamicin, alemtuzumab, ibritumomab tiuxetan, adal-
imumab, omalizumab, tositumomab, 1-131 tositumomab, efalizumab, bevacizumab, panitumumab, pertuzumab, natal-
izumab, etanercept, IGN101 (Aphton), volociximab (Biogen Idec and PDL BioPharm), Anti-CD80 mAb (Biogen Idec),
Anti-CD23 mAb (Biogen Idel), CAT-3888 (Cambridge Antibody Technology), CDP-791 (Imclone), eraptuzumab (Immu-
nomedics), MDX-010 (Medarex and BMS), MDX-060 (Medarex), MDX-070 (Medarex), matuzumab (Merck), CP-675,206
(Pfizer), CAL (Roche), SGN-30 (Seattle Genetics), zanolimumab (Serono and Genmab), adecatumumab (Sereno),
oregovomab (United Therapeutics), nimotuzumab (YM Bioscience), ABT-874 (Abbott Laboratories), denosumab (Am-
gen), AM 108 (Amgen), AMG 714 (Amgen), fontolizumab (Biogen Idec and PDL BioPharm), daclizumab (Biogent Idec
and PDL BioPharm), golimumab (Centocor and Schering-Plough), CNTO 1275 (Centocor), ocrelizumab (Genetech and
Roche), HuMax-CD20 (Genmab), belimumab (HGS and GSK), epratuzumab (Immunomedics), MLN1202 (Millennium
Pharmaceuticals), visilizumab (PDL BioPharm), tocilizumab (Roche), ocrerlizumab (Roche), certolizumab pegol (UCB,
formerly Celltech), eculizumab (Alexion Pharmaceuticals), pexelizumab (Alexion Pharmaceuticals and Procter & Gam-
ble), abciximab (Centocor), ranibizimumab (Genetech), mepolizumab (GSK), TNX-355 (Tanox), or MYO-029 (Wyeth).
[0009] Inananotheraspect (notcovered by the claimed invention), the tumor targeting moiety is a monoclonal antibody
that binds to HER2/Neu, CD20, CTLA4, EGFR1 and wherein the antibody can be the full antibody, heavy chain or light
chain.

[0010] Inyetanother aspect (not covered by the claimed invention), the targeting moiety is a molecule that specifically
binds epidermal growth factor receptor (EGFR1, Erb-B 1), HER2/neu (Erb-B2), CD20, cytotoxic T-lymphocyte antigen-
4 (CTLA-4) which is essential for Treg function (CD 152); H-1and Interleukin- 6 (IL-6).

[0011] Inastillfurtheraspect (notcovered by the claimed invention), the targeting moiety specifically binds a component
of a regulatory T cell (treg), myeloid suppressor cell, or dendritic cell. In another aspect (not covered by the claimed
invention), the targeting moiety specifically binds one of the following molecules: (i) CD4; (ii) CD25 (IL-2ct receptor; IL-
2aR); (iii) Transforming growth factor-beta receptor (TGF-pR); (vi) Transforming growth factor-beta (TGF-f): (vii) Pro-
grammed Death- 1 (PD-1); (viii) Programmed death- 1 ligand (PD-LI or PD-L2.

[0012] In another aspect (not covered by the claimed invention), the immunomodulatory moiety specifically binds one
of the following molecules: (i) Transforming growth factor-beta (TGF-B): (ii) Programmed death-1 ligand (PD-L1 or PD-
L2); or 4-1BB receptor.

[0013] Inyetanotheraspect(notcovered by the claimed invention), the immunomodulatory moiety includes a molecule
that binds TGF-B and inhibits the function thereof. Specifically the immunomodulatory moiety includes an extracellular
ligand-binding domain of Transforming growth factor-beta receptor TGF-BRII, TGF-BRIIb, or TGF-BRIII. In another aspect
the immunomodulatory moiety includes an extracellular ligand-binding domain (ECD) of TGF-fRII. Still further the im-
munomodulatory moiety may include H-4-1BB ligand which binds to the 4-1BB receptor to stimulate T-cells to help
eradiate tumor.

[0014] Inastillfurtheraspect (notcovered by the claimed invention), the targeting moiety includes an antibody, antibody
fragment, or polypeptide that specifically binds to HER2/neu, EGFR1, CD20, or cytotoxic T-lymphocyte antigen-4 (CTLA-
4) and wherein the immunomodulatory moiety includes an extracellular ligand-binding domain of TGF-fRII.

[0015] Inyetanotheraspect (notcovered by the claimed invention), the immunomodulatory moiety includes a molecule
that specifically binds to and inhibit the activity of Programmed death- 1 ligand 1 (PD-L 1) or Programmed death- 1 ligand
2 (PD-L2). In another aspect (not covered by the claimed invention), the immunomodulatory moiety includes an extra-
cellular ligand-binding domain or ectodomain of Programmed Death- 1 (PD-1).

[0016] In a further aspect (not covered by the claimed invention), the targeting moiety includes an antibody, antibody
fragment, or polypeptide that specifically binds to HER2/neu, EGFR1, CD20, cytotoxic T-lymphocyte antigen-4 (CTLA-
4), CD25 (1L-2a receptor; IL-2aR), or CD4 and wherein, the immunomodulatory moiety includes an extracellular ligand-
binding domain or ectodomain of Programmed Death- 1 (PD-1).

[0017] In a still further aspect (not covered by the claimed invention), the targeting moiety includes an antibody or
antibody fragment that specifically binds to CD20, and the immunomodulatory moiety includes a sequence from trans-
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forming growth factor-p (TGF-B).

[0018] In one aspect (not covered by the claimed invention), the present disclosure provides for optimized genes
encoding for a fusion polypeptide comprising at least one targeting moiety and at least one immunomodulatory moiety
for treating cancer in a human subject wherein the optimized genes have been modified to increase expression in a
human subject. Preferably the optimized genes comprise sequences for encoding a targeting moiety or an immunomod-
ulatory moiety selected from SEQ ID NOs: 12 to 28 (aspect not covered by the claimed invention).

[0019] In another aspect, the present disclosure provides for a vector comprising optimized genes for treating cancer
in a human subject wherein the optimized genes have been modified to increase CG sequences (aspect not covered
by the claimed invention). Preferably, the vector includes sequences for encoding at least one targeting moiety and at
least one immunomodulatory moiety selected from SEQ ID NOs: 12 to 28.

[0020] In an alternative aspect (aspect not covered by the claimed invention), the present disclosure provides an
expression vector comprising polynucleotides of optimized genes that encode at least one targeting moiety and at least
one immunomodulatory moiety selected from SEQ ID NOs: 12 to 28.

[0021] In yetanother aspect, the present disclosure provides a recombinant host cell transfected with a polynucleotide
that encodes a fusion protein peptide of the present invention (aspect not covered by the claimed invention).

[0022] In one aspect, the present invention provides for a method of preparing therapeutically active antibody-peptide
fusion proteins, the method comprising;

preparing a codon optimized nucleotide sequence of the antibody-peptide fusion protein, wherein the codon optimized
nucleotide sequence is optimized for expression in a Chinese Hamster Ovary (CHO) host cell, wherein the antibody-
protein fusion protein comprises a targeting moiety and immunomodulating moiety, wherein the targeting moiety
and the immunomodulating moiety are linked by an amino acid spacer selected from SEQ ID NO: 3 or SEQ ID NO:
11, wherein the immunomodulating moiety is TGF-BRII comprising an amino acid sequence of SEQ ID NO: 4;
wherein the targeting moiety is selected from the group consisting of an Anti-EGFR1 antibody, consisting of heavy
chain SEQ ID NO: 5 and light chain SEQ ID NO: 6, an Anti-HER2/Neu antibody consisting of heavy chain SEQ ID
NO: 1 and light chain SEQ ID NO: 2; and anti-CTLA4 antibody consisting of heavy chain of SEQ ID NO: 7 and a
light chain of SEQ ID NO: 8,-wherein SEQ ID NO: 4 is attached via the amino acid spacer to the C-terminus of SEQ
ID NO: 1 or SEQ ID NO: 2 of Anti-HER2/Neu; C-terminus of SEQ ID NO: 5 or SEQ ID NO: 6 of Anti-EGFR1; or C-
terminus of SEQ ID NO: 7 or SEQ ID NO: 8 of Anti-CTLA-4;

cloning the optimized sequence of said antibody-peptide fusion protein in a Chinese Hamster Ovary (CHO) host
cell capable of transient or continued expression;

growing the CHO host cell in a feed batch mode in a fermentation medium under suitable conditions for growing
and allowing the CHO host cell to express a cloned protein, wherein the fermentation medium comprises a divalent
transitional metallic salt; , wherein the divalent transitional metallic salt includes a zinc ion, wherein the divalent
transitional metallic salt is zinc sulphate hepta hydrate salt and purifying the expressed antibody-peptide fusion
protein and optionally checking the bi-specific binding capabilities of the antibody-peptide fusion protein to its targets.

[0023] The method of the present invention provides nucleotide sequences that encode the therapeutically active
antibody-peptide fusion proteins and such expression may be conducted in a transient cell line or a stable cell line. The
transient expression is accomplished by transfecting or transforming the host with vectors carrying the fusion proteins
into mammalian host cells

[0024] Once the fusion peptides are expressed, they are subjected to purification and optionally to in-vitro tests to
check its bi-specificity, that being, having the ability to bind to both the target moiety and immunomodulating moiety.
Such tests may include in-vitro test such as ELISA or NK/T-cell binding assays to validate bi-functional target binding
or immune cell stimulation.

[0025] Notably once the specific fusion peptides demonstrate the desired bi-specificity, such fusion peptides are
selected for sub-cloning into a stable cell line for larger scale expression and purification. Such stable cell lines is, CHO.
[0026] In a further aspect, the culture medium can be improved by additions to such medium. The culture medium
include a divalent transitional metallic salt which is added to the cell culture either initially or in fed-batch mode to reduce
accumulation of lactate during culturing and/or reduce heterogeneity of the fusion proteins. The transitional metallic salt
includes a zinc ion, wherein the divalent transitional metallic salt is zinc sulphate hepta hydrate salt and the addition of
the metal ion may be carried out during different phases of the production.

[0027] Otherfeatures and advantages of the invention will be apparent from the following detailed description, drawings
and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Figures 16-21 and 46-65 are not covered by the present invention and are present for illustration purposes only
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[0029]

Figure 1 shows the amino acid sequences of with the amino acid sequence of Anti-HER2/neu-TGF BRIl fusion protein
at LC constant region with the amino acid sequence of anti-HER2/neu heavy chain (SEQ ID NO: 1) and anti-
HER2/neu light chain (SEQ ID NO: 2) attached to amino residues for TGF-BRII (immunomodulatory moiety) (SEQ
ID NO: 4) identified in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the anti-HER2/neu
light chain and TGF-BRIl and shown in italics.

Figure 2 shows the amino acid sequences of Anti-EGFR1-TGFRII fusion protein at LC constant region with amino
acid sequence of Anti-EGFR1 heavy chain (SEQ ID NO: 5) and the amino acid sequence of Anti-EGFR1 light chain
(SEQ ID NO: 6) attached to amino acid residues for TGF-BRII (immunomodulatory moiety) (SEQ ID NO: 4) identified
in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the Anti-EGFR1 light chain and TGF-fRII
and shown in italics.

Figure 3 shows the amino acid sequences of Anti-CTLA4-TGFBRII fusion protein at LC constant region with amino
acid sequence of anti-CTLA4 heavy chain (SEQ ID NO: 7) and amino acid sequence of anti-CTLA4 light chain (SEQ
ID NO: 8) attached to amino acid residues for TGF-BRIlI (immunomodulatory moiety) (SEQ ID NO: 4) identified in
bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the anti-CTLA4 light chain and TGF-$RII
and shown in italics.

Figure 4 shows the amino acid sequences of Anti-HER2/neu HC-4-1BB and LC-TGFBRII fusion protein with amino
acid sequence of Anti-HER2/neu/HC-4-1BB fusion protein wherein the amino acid sequence for Anti-HER2/neu
heavy chain (SEQ ID NO: 1) is attached to a linker (SEQ ID NO: 3) shown in italics and the sequence for 4-1BB
(immunomodulatory moiety) (SEQ ID NO: 9) is in written text font and amino acid sequence of anti-HER2/neu light
chain (SEQ ID NO: 2) attached to amino residues for TGF-BRII (immunomodulatory moiety) (SEQ ID NO: 4) identified
in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the anti-HER2/neu light chain and TGF-
BRIl and shown in italics.

Figure 5 shows the amino acid sequence of Anti-EGFR1 HC-4-1BB and LC-TGFRII fusion protein with amino acid
sequence of Anti-EGFR1 heavy chain-4-1BB fusion protein wherein the amino acid sequence for Anti-EGFR1 heavy
chain (SEQ ID NO: 5) is attached to a linker (SEQ ID NO: 3) is shown in italics and the sequence for 4-1BB
(immunomodulatory moiety) (SEQ ID NO: 9) is in written text font and amino acid sequence of light chain Anti-
EGFR1 (SEQ ID NO: 6) attached to amino residues for TGF-BRIl (immunomodulatory moiety) (SEQ ID NO: 4)
identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 6 shows the amino acid sequence of Anti-CTLA4 HC-4-1BB and LC-TGFRII fusion protein with amino acid
sequence of Anti-CTLA4 heavy chain-4-1BB fusion protein wherein the amino acid sequence for Anti-CTLA4 heavy
chain (SEQ ID NO: 7) is attached to a linker (SEQ ID NO: 3) is shown in italics and the sequence for 4-1BB
(immunomodulatory moiety) (SEQ ID NO: 9) is in written text font and amino acid sequence of Anti-CTLA4 light
chain (SEQ ID NO: 8) is attached to amino residues for TGF-BRII (immunomodulatory moiety) (SEQ ID NO: 4)
identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 7 shows the amino acid sequence of Anti-HER2/neu HC-PD1 and LC-TGFRII fusion protein with amino
acid sequence of Anti-HER2/neu heavy chain-PDI fusion protein wherein the amino acid sequence for the Anti-
HER2/neu heavy chain (SEQ ID NO: 1) is attached to a linker (SEQ ID NO: 3) is shown in italics and the sequence
for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font and amino acid sequence of Anti-
HER2/neu light chain (SEQ ID NO: 2) is attached to amino residues for TGF-BRII (immunomodulatory moiety) (SEQ
ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 8 shows the amino acid sequence of Anti-EGFR1 HC-PD1 and LC-TGFBRII fusion protein with amino acid
sequence of Anti-EGFR1 heavy chain-PDI fusion protein wherein the amino acid sequence Anti-EGFR1 heavy chain
(SEQID NO: 5) is attached to a linker (SEQ ID NO: 3) shown in italics and the sequence for PD1 (immunomodulatory
moiety) (SEQ ID NO: 10) is in written text font and amino acid sequence of Anti-EGFR1 light chain (SEQ ID NO: 6)
attached to amino residues for TGF-RII (immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with
a linker (SEQ ID NO: 3) therebetween.

Figure 9 shows the amino acid sequence of Anti-CTLA4 HC-PD1 and LC-TGFBRII fusion protein with amino acid
sequence of Anti-CTLA4 heavy chain-PDI fusion protein wherein the amino acid sequence Anti-CTLA4 heavy chain
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(SEQID NO: 7)is attached to a linker (SEQ ID NO: 3) shown in italics and the sequence for PD1 (immunomodulatory
moiety) (SEQ ID NO: 10) is in written text font and amino acid sequence of Anti-CTLA4 light chain (SEQ ID NO: 8)
attached to amino residues for TGF-RII (immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with
a linker (SEQ ID NO: 3) therebetween.

Figure 10 shows the amino acid sequence of Anti-HER2/neu HC-TGFBRII-4-1BB fusion protein with amino acid
sequence of Anti-HER2/neu heavy chain-TGFpRII-4-1BB fusion protein wherein the amino acid sequence for Anti-
HER2/neu heavy chain (SEQ ID NO: 1 with an additional Lys on the C-terminal) is attached to a linker (SEQ ID NO:
3) shown in italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold
letters and the amino acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font
with linker between (SEQ ID No: 11) and including the amino acid sequence of Anti-HER2/neu light chain (SEQ ID
NO: 2).

Figure 11 shows the amino acid sequence of Anti-EGFR1 HC-TGFpRII-4-1BB fusion protein with amino acid se-
quence of Anti-EGFR1 heavy chain-TGFpRII-4-1BB fusion protein wherein the amino acid sequence for Anti-EGFR1
heavy chain (SEQ ID NO: 5 with an additional Lys on the C-terminal) sequence is attached to a linker (SEQ ID NO:
3) shown in italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold
letters and the amino acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font
with linkerbetween (SEQID NO: 11) andincluding the amino acid sequence of Anti-EGFR1 lightchain (SEQ ID NO: 6).

Figure 12 shows the amino acid sequence of Anti-CTLA4 HC-TGFpBRII-4-1BB fusion protein with amino acid se-
quence of Anti-CTLA4 heavy chain-TGFBRII-4-1BB fusion protein wherein the amino acid sequence Anti-CTLA4
heavy chain (SEQ ID NO: 7 with an additional Lys on the C-terminal) is attached to a linker (SEQ ID NO: 3) shown
in italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and
the amino acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font with linker
between (SEQ ID NO: 11) and including the amino acid sequence of Anti-CTLA4 light chain (SEQ ID NO: 8).

Figure 13 shows the amino acid sequence of Anti-HER2/neu HC-TGFBRII-PD1 fusion protein with amino acid
sequence of Anti-HER2/neu heavy chain-TGFBRII-PD1 fusion protein wherein the amino acid sequence Anti-
HER2/neu heavy chain (SEQ ID NO: 1 with an additional Lys on the C-terminal) is attached to a linker (SEQ ID NO:
3) shown in italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold
letters and the amino acid sequence for PD-1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font
with linker between (SEQ ID No: 11) and including the amino acid sequence of Anti-HER2/neu light chain (SEQ ID
NO: 2).

Figure 14 shows the amino acid sequence of Anti-EGFR1 HC-TGFBRII-PD1 fusion protein with amino acid sequence
of Anti-EGFR1 heavy chain-TGFBRII-PD1 fusion protein wherein the amino acid sequence Anti-EGFR1 heavy chain
(SEQ ID NO: 5 with an additional Lys on the C-terminal) is attached to a linker (SEQ ID NO: 3) shown in italics and
the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino
acid sequence for PD-1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font with linker between
(SEQ ID No: 11) and including the amino acid sequence of Anti-EGFR1 light chain (SEQ ID NO: 6).

Figure 15 shows the of Anti-CTLA4 HC-TGFBRII-PD1 fusion protein with amino acid sequence of Anti-CTLA4 heavy
chain-TGFBRII-PD21 fusion protein wherein the amino acid sequence Anti-CTLA4 heavy chain (SEQ ID NO: 7 with
an additional Lys on the C-terminal) is attached to a linker (SEQ ID NO: 3) shown in italics and the sequence for
TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino acid sequence for
PD-1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font with linker between (SEQ ID NO: 11) and
including the amino acid sequence of Anti-CTLA4 light chain (SEQ ID NO: 8).

Figure 16 shows the nucleotide sequence of Anti-HER2/neu heavy chain constant region with linker (SEQ ID NO:
12) and TGFBRII ECD (SEQ ID NO: 13) that have been codon optimized for expression in CHO cell.

Figure 17 shows the nucleotide sequence of Anti-HER2/neu heavy chain variable region (SEQ ID NO: 14), Anti-
HER2/neu light chain variable region (SEQ ID NO: 15) and Anti-EGFR1 heavy chain constant region with linker
(SEQ ID NO: 16) that have been codon optimized for expression in CHO cell.

Figure 18 shows the nucleotide sequence of Anti-EGFR1 heavy chain variable region (SEQ ID NO: 17), Anti-EGFR1
light chain variable region (SEQ ID NO: 18), Anti-CTLA4 heavy chain variable region (SEQ ID NO: 19) and Anti-
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CTLAA4 light chain variable region (SEQ ID NO: 20) that have been codon optimized for expression in CHO cell.

Figure 19 shows the nucleotide sequence of Anti CD20 IgG1 molecule (SEQ ID NO: 21), Anti-CD20 heavy chain
variable region (SEQ ID NO: 22) and Anti-CD20 light chain variable region (SEQ ID NO: 23) that have been codon
optimized for expression in CHO cell.

Figure 20 shows the nucleotide sequence of 4-1BB (SEQ ID NO: 24) and Anti-IL6R heavy chain (SEQ ID NO: 25)
that have been codon optimized for expression in CHO cell.

Figure 21 shows the nucleotide sequence of Anti-IL6R light chain variable region (SEQ ID NO: 26), Anti-4-1BB
heavy chain (SEQ ID NO: 27) and Anti-4-1BB light chain variable region (SEQ ID NO: 28) that have been codon
optimized for expression in CHO cell.

Figure 22 shows the analysis of Protein A purified Anit-HER2/neu-TGF BRIl and Anti-EGFR1- TGFpRIl at 12 % PAGE

Figure 23 A shows Anti-HER2/neu-TGF BRIl samples analyzed by Protein A/ISEC Chromtography and B Anti-EGFR1-
TGFBRII samples analyzed by Protein A/ISEC Chromtography.

Figure 24 A shows that Anti-HER2/neu-TGFBRII and Anti-EGFR1-TGFBRII molecules bind to the TGFf indicating
that the fusion protein is functional and B shows that Anti-HER2-TGFBRII inhibits the proliferation of BT474 cell line
similar to the Bmab200 (Herceptin).

Figure 25 shows that Anti-EGFR1-TGFBRII-inhibits the proliferation of A431 cell line similar to the Cetuximab.
Figure 26 shows the ADCC activity of Anti-HER2-TGFBRII on BT474 cells is similar to that of Bmab200 (Herceptin).

Figure 27 shows the ADCC activity of Anti-EGFR1-TGFBRIl on A431 cells wherein the ADCC activities are similar
to that of Cetuximab.

Figure 28 shows the ADCC activity of ADCC activity of Anti-EGFR1-4-1BB in comparison with Anti-EGFR1-TGFpRII
and cetuximab.

Figure 29 A shows that the binding activity of Anti-CTLA4-TGFBRII to TGFB1 is comparable to Anti-EGFR1-TGFBRII
and B shows that the binding activity of Anti-CTLA4-TGFBRII to CTLA4.

Figure 30 A shows the binding activity of Anti-CTLA4-TGFBRII to determine the level of PD1-Fc binding and B shows
the binding activity of Anti-EGRF1-4-1BB to determine the binding of 4-1BBL.

Figure 31 A shows the binding activity of Anti-EGFR1-4-1BB to EGFR and B shows the binding activity of PD1-Fc-
4-1BB to find out PDL1-Fc.

Figure 32 shows the binding activity of Anti-EGFR1-PD1 to EGFR and PD1.
Figure 33 shows photographs of expressed proteins and reduction alkylation thereof.

Figure 34 A shows the mass spectrum Mass Spectrum of light chain (LC) (Reduced) of Anti-HER2/neu-TGFpRII
ECD fusion and B shows Deconvoluted Mass Spectrum of LC (Reduced) of Anti-HER2/neu-TGFBRII ECD fusion.

Figure 35 shows the Mass Spectrum of heavy chain (HC) (Reduced) of Anti-HER2/neu-TGFRII ECD fusion.

Figure 36 A shows the Mass Spectrum of LC (Reduced) of Anti-EGFR1-TGFBRII ECD and B shows the Deconvoluted
Mass Spectrum of LC (Reduced) of Anti-EGFR1-TGFBRII ECD.

Figure 37 shows the Mass Spectrum of HC (Reduced) of Anti-EGFR1-TGFBRII ECD.

Figure 38 A shows the UV Chromatogram of Tryptic Peptides of Anti-HBR2/neu-TGFBRIlI ECD fusion protein and
B shows the Total lon Chromatogram (TIC) of Tryptic Peptides of Anti-HBR2/neu-TGFBRII ECD fusion protein.
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Figures 39, 40 and 41 provide lists of expected/observed tryptic peptide of the light chain, heavy chain and linked
motif of the Anti-HER2/neu-TGFBRII ECD fusion protein, respectively.

Figure 42 A shows the UV Chromatogram of Tryptic Peptides of Anti-EGFR1-TGFBRII ECD fusion protein and B
shows the Total lon Chromatogram (TIC) of Tryptic Peptides of Anti-EGFR1-TGFBRII ECD fusion protein.

Figure 43 provides a list of expected/observed tryptic peptide of the light chain of the Anti-EGFR1-TGFpRII ECD
fusion protein.

Figure 44 shows the list of expected/ob served tryptic peptide of the heavy chain of the Anti-EGFR1-TGFBRII ECD
fusion protein.

Figure 45 shows the list of expected/ob served tryptic peptide of the heavy chain of the Anti-EGFR1-TGFBRII ECD
fusion protein.

Figure 46 shows the amino acid sequences of Cantuzumab -TGFRII fusion protein at LC constant region with
amino acid sequence of Cantuzumab heavy chain (SEQ ID NO: 29) and amino acid sequence of Cantuzumab light
chain (SEQ ID NO: 30) attached to amino acid residues for TGF-BRII (immunomodulatory moiety) (SEQ ID NO: 4)
identified in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the Cantuzumab light chain and
TGF-BRII and shown in italics.

Figure 47 shows the amino acid sequences of Cixutumumab-TGFpRII fusion protein at LC constant region with
amino acid sequence of Cixutumumab heavy chain (SEQ ID NO: 31) and amino acid sequence of Cixutumumab
light chain (SEQ ID NO: 32) attached to amino acid residues for TGF-BRII (immunomodulatory moiety) (SEQ ID
NO: 4) identified in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the Cixutumumab light
chain and TGF-BRIl and shown in italics.

Figure 48 shows the amino acid sequences of Clivatuzumab-TGFRII fusion protein at LC constant region with
amino acid sequence of Clivatuzumab heavy chain (SEQ ID NO: 33) and amino acid sequence of Clivatuzumab
light chain (SEQ ID NO: 34) attached to amino acid residues for TGF-BRII (immunomodulatory moiety) (SEQ ID
NO: 4) identified in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the Clivatuzumab light
chain and TGF-BRIl and shown in italics.

Figure 49 shows the amino acid sequences of Pritumumab-TGF BRIl fusion protein at LC constant region with amino
acid sequence of Pritumumab heavy chain (SEQ ID NO: 35) and amino acid sequence of Pritumumab light chain
(SEQ ID NO: 36) attached to amino acid residues for TGF-BRII (immunomodulatory moiety) (SEQ ID NO: 4) identified
in bold letters and wherein a linker (SEQ ID NO: 3) is positioned between the Pritumumab light chain and TGF-$RII
and shown in italics.

Figure 50 shows the amino acid sequence of Cantuzumab HC-4-1BB and LC-TGFBRII fusion protein wherein the
amino acid sequence for the Cantuzumab heavy chain (SEQ ID NO: 29) is attached to a linker (SEQ ID NO: 3)
which is shown in italics and the sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text
font and amino acid sequence of Cantuzumab light chain (SEQ ID NO: 30) is attached to amino residues for TGF-
BRIl (immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 51 shows the amino acid sequence of Cixutumumab HC-4-1BB and LC-TGFpRII fusion protein wherein the
amino acid sequence for the Cixutumumab heavy chain (SEQ ID NO: 31) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font and
amino acid sequence of Cixutumumab light chain (SEQ ID NO: 32) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 52 shows the amino acid sequence of Clivatuzumab HC-4-1BB and LC-TGFRII fusion protein wherein the
amino acid sequence for the Clivatuzumab heavy chain (SEQ ID NO: 33) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font and
amino acid sequence of Clivatuzumab light chain (SEQ ID NO: 34) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 53 shows the amino acid sequence of Pritumumab HC-4-1BB and LC-TGFBRII fusion protein wherein the
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amino acid sequence for the Pritumumab heavy chain (SEQ ID NO: 35) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font and
amino acid sequence of Pritumumab light chain (SEQ ID NO: 36) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 54 shows the amino acid sequence of Cantuzumab - HC-PD1 and LC-TGFpRII fusion protein wherein the
amino acid sequence for the Cantuzumab heavy chain (SEQ ID NO: 29) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font and
amino acid sequence of Cantuzumab light chain (SEQ ID NO: 30) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 55 shows the amino acid sequence of Cixutumumab - HC-PD1 and LC-TGFpRII fusion protein wherein the
amino acid sequence for the Cixutumumab heavy chain (SEQ ID NO: 31) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font and
amino acid sequence of Cixutumumab light chain (SEQ ID NO: 32) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 56 shows the amino acid sequence of Clivatuzumab - HC-PD1 and LC-TGFRII fusion protein wherein the
amino acid sequence for the Clivatuzumab heavy chain (SEQ ID NO: 33) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font and
amino acid sequence of Clivatuzumab light chain (SEQ ID NO: 34) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 57 shows the amino acid sequence of Pritumumab - HC-PD1 and LC-TGFRII fusion protein wherein the
amino acid sequence for the Pritumumab heavy chain (SEQ ID NO: 35) is attached to a linker (SEQ ID NO: 3)
shown in italics and the sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font and
amino acid sequence of Pritumumab light chain (SEQ ID NO: 36) is attached to amino residues for TGF-BRII
(immunomodulatory moiety) (SEQ ID NO: 4) identified in bold letters with a linker (SEQ ID NO: 3) therebetween.

Figure 58 shows the amino acid sequence of Cantuzumab HC-TGFpRII-4-1BB fusion protein wherein the amino
acid sequence for Cantuzumab heavy chain (SEQ ID NO: 29) is attached to a linker (SEQ ID NO: 3) shown in italics
and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino
acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font with linker between (SEQ
ID No: 11) and including the amino acid sequence of Cantuzumab light chain (SEQ ID NO: 30).

Figure 59 shows the amino acid sequence of Cixutumumab HC-TGFpRII-4-1BB fusion protein wherein the amino
acid sequence for Cixutumumab heavy chain (SEQ ID NO: 31) is attached to a linker (SEQ ID NO: 3) shown in
italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and
the amino acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font with linker
between (SEQ ID No: 11) and including the amino acid sequence of Cixutumumab light chain (SEQ ID NO: 32).

Figure 60 shows the amino acid sequence of Clivatuzumab HC-TGFBRII-4-1BB fusion protein wherein the amino
acid sequence for Clivatuzumab heavy chain (SEQ ID NO: 33) is attached to a linker (SEQ ID NO: 3) shown in
italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and
the amino acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font with linker
between (SEQ ID No: 11) and including the amino acid sequence of Clivatuzumab light chain (SEQ ID NO: 34).

Figure 61 shows the amino acid sequence of Pritumumab HC-TGFBRII-4-1BB fusion protein wherein the amino
acid sequence for Pritumumab heavy chain (SEQ ID NO: 35) is attached to a linker (SEQ ID NO: 3) shown in italics
and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino
acid sequence for 4-1BB (immunomodulatory moiety) (SEQ ID NO: 9) is in written text font with linker between (SEQ
ID No: 11) and including the amino acid sequence of Pritumumab light chain (SEQ ID NO: 36).

Figure 62 shows the amino acid sequence of Cantuzumab HC-TGFBRII-PD1 fusion protein wherein the amino acid
sequence for Cantuzumab heavy chain (SEQ ID NO: 29) is attached to a linker (SEQ ID NO: 3) shown in italics and
the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino
acid sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font with linker between (SEQ
ID No: 11) and including the amino acid sequence of Cantuzumab light chain (SEQ ID NO: 30).
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Figure 63 shows the amino acid sequence of Cixutumumab HC-TGFBRII-PD1 fusion protein wherein the amino
acid sequence for Cixutumumab heavy chain (SEQ ID NO: 31) is attached to a linker (SEQ ID NO: 3) shown in
italics and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and
the amino acid sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font with linker
between (SEQ ID No: 11) and including the amino acid sequence of Cixutumumab light chain (SEQ ID NO: 32).

Figure 64 shows the amino acid sequence of Clivatuzumab HC-TGFBRII-PD1 fusion protein wherein the amino acid
sequence for Clivatuzumab heavy chain (SEQ ID NO: 33) is attached to a linker (SEQ ID NO: 3) shown in italics
and the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino
acid sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font with linker between (SEQ
ID No: 11) and including the amino acid sequence of Clivatuzumab light chain (SEQ ID NO: 34).

Figure 65 shows the amino acid sequence of Pritumumab HC-TGFBRII-PD1 fusion protein wherein the amino acid
sequence for Pritumumab heavy chain (SEQ ID NO: 35) is attached to a linker (SEQ ID NO: 3) shown in italics and
the sequence for TGFBRII (immunomodulatory moiety) (SEQ ID NO: 4) is identified in bold letters and the amino
acid sequence for PD1 (immunomodulatory moiety) (SEQ ID NO: 10) is in written text font with linker between (SEQ
ID No: 11) and including the amino acid sequence of Pritumumab light chain (SEQ ID NO: 36).

DETAILED DESCRIPTION OF THE INVENTION

[0030] The practice of the present invention will employ, unless otherwise indicated, conventional techniques of im-
munology, molecular biology, microbiology, cell biology and recombinant DNA, which are within the skill of the art. See,
e.g., Sambrook, et al. MOLECULAR CLONING: A LABORATORY MANUAL, 2nd edition (1989); CURRENT PROTO-
COLS IN MOLECULAR BIOLOGY (F. M. Ausubel, et al. eds., (1987)); the series METHODS IN ENZYMOLOGY (Aca-
demic Press, Inc.): PCR 2: APRACTICAL APPROACH (M. J. MacPherson, B. D. Hames and G. R. Taylor eds. (1995)),
Harlow and Lane, eds. (1988) ANTIBODIES, ALABORATORY MANUAL, and ANIMAL CELL CULTURE (R. I. Freshney,
ed. (1987)).

Definitions

[0031] Unless otherwise defined, all technical and scientific terms used herein have the meaning commonly understood
by one of ordinary skill in the art to which this invention belongs. As used in the description of the invention and the
appended claims, the singular forms "a", "an" and "the" are intended to include the plural forms as well, unless the
context clearly indicates otherwise. The following terms have the meanings given:

[0032] The term "polynucleotide" as used herein means a sequence of nucleotides connected by phosphodiester
linkages. Polynucleotides are presented herein in the direction from the 5’ to the 3’ direction. A polynucleotide used in
the present invention can be a deoxyribonucleic acid (DNA) molecule or ribonucleic acid (RNA) molecule. Where a
polynucleotide is a DNA molecule, that molecule can be a gene or a cDNA molecule. Nucleotide bases are indicated
herein by a single letter code: adenine (A), guanine (G), thymine (T), cytosine (C), inosine (l) and uracil (U). A polynu-
cleotide used in the present invention can be prepared using standard techniques well known to one of skill in the art.

[0033] The term, "optimized" as used herein means that a nucleotide sequence has been altered to encode an amino
acid sequence using codons that are preferred in, a Chinese Hamster Ovary cell (CHO). The optimized nucleotide
sequence is engineered to retain completely or as much as possible the amino acid sequence originally encoded by the
starting nucleotide sequence, which is also known as the "parental" sequence. The optimized sequences herein have
been engineered to have codons that are preferred in CHO mammalian cells. The amino acid sequences encoded by
optimized nucleotide sequences are also referred to as optimized.The term "expression" as used herein is defined as
the transcription and/or translation of a particular nucleotide sequence driven by its promoter.

[0034] The term "transfection" of a cell as used herein means that genetic material is introduced into a cell for the
purpose of genetically modifying the cell. Transfection can be accomplished by a variety of means known in the art,
such as transduction or electroporation.

[0035] The term "cancer" as used herein is defined as disease characterized by the rapid and uncontrolled growth of
aberrant cells. Cancer cells can spread locally or through the bloodstream and lymphatic system to other parts of the
body. Examples of various cancers include but are not limited to, breast cancer, prostate cancer, ovarian cancer, cervical
cancer, skin cancer, ocular cancer, pancreatic cancer, colorectal cancer, renal cancer, liver cancer, brain cancer, lym-
phoma, leukemia, lung cancer and the like.

[0036] The term "transgene" is used in a broad sense to mean any heterologous nucleotide sequence incorporated
in avector for expressionin a target celland associated expression control sequences, such as promoters. It is appreciated
by those of skill in the art that expression control sequences will be selected based on ability to promote expression of
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the transgene in the target cell. An example of a transgene is a nucleic acid encoding a chimeric fusion protein of the
present disclosure.

[0037] The term "expression vector" as used herein means a vector containing a nucleic acid sequence coding for at
least part of a gene product capable of being transcribed. Expression vectors can contain a variety of control sequences,
which refer to nucleic acid sequences necessary for the transcription and possibly translation of an operatively linked
coding sequence in a particular host organism. In addition to control sequences that govern transcription and translation,
vectors and expression vectors may contain nucleic acid sequences that serve other functions as well. The term also
includes a recombinant plasmid or virus that comprises a polynucleotide to be delivered into a host cell, either in vitro
or in vivo. The host cell is Chinese Hamster Ovary (CHO) cell.

[0038] The term "subject," as used herein means a human or vertebrate animal including a dog, cat, horse, cow, pig,
sheep, goat, chicken, monkey, rat, and mouse.

[0039] The term "therapeutically effective amount" as used herein means the amount of the subject compound that
will elicit the biological or medical response of a tissue, system, animal or human that is being sought by the researcher,
veterinarian, medical doctor or other clinician.

[0040] The term "pharmaceutically acceptable" as used herein means the carrier, diluent or excipient must be com-
patible with the other ingredients of the formulation and not deleterious to the recipient thereof.

[0041] The term "recombinant" as used herein means a genetic entity distinct from that generally found in nature. As
applied to a polynucleotide or gene, this means that the polynucleotide is the product of various combinations of cloning,
restriction and/or ligation steps, and other procedures that result in the production of a construct that is distinct from a
polynucleotide found in nature.

[0042] The term "substantial identity" or "substantial similarity," as used herein when referring to a nucleic acid or
fragment thereof, indicates that when optimally aligned with appropriate nucleotide insertions or deletions with another
nucleic acid (or its complementary strand), there is nucleotide sequence identity in at least about 95 to 99% of the
sequence.

[0043] The term "peptide," "polypeptide" and "protein" are used interchangeably to denote a sequence polymer of at
least two amino acids covalently linked by an amide bond.

[0044] Theterm "homologous" as used herein and relating to peptides refers to amino acid sequence similarity between
two peptides. When an amino acid position in both of the peptides is occupied by identical amino acids, they are
homologous at that position. Thus by "substantially homologous" means an amino acid sequence that is largely, but not
entirely, homologous, and which retains most or all of the activity as the sequence to which it is homologous. As used
herein, "substantially homologous" as used herein means that a sequence is at least 50% identical, and preferably at
least 75% and more preferably 95% homology to the reference peptide. Additional peptide sequence modification are
included, such as minor variations, deletions, substitutions or derivitizations of the amino acid sequence of the sequences
disclosed herein, so long as the peptide has substantially the same activity or function as the unmodified peptides.
Notably, a modified peptide will retain activity or function associated with the unmodified peptide, the modified peptide
will generally have an amino acid sequence "substantially homologous" with the amino acid sequence of the unmodified
sequence.

[0045] The term "administering" as used herein is defined as the actual physical introduction of the composition into
or onto (as appropriate) the host subject. Any and all methods of introducing the composition into the subject are
contemplated herein; the method is not dependent on any particular means of introduction and is not to be so construed.
Means of introduction are well-known to those skilled in the art, and preferably, the composition is administered subcu-
taneously or intratumorally. One skilled in the art will recognize that, although more than one route can be used for
administration, a particular route can provide a more immediate and more effective reaction than another route. Local
or systemic delivery can be accomplished by administration comprising application or instillation of the immunovaccines
into body cavities, inhalation or insufflation of an aerosol, or by parenteral introduction, comprising intramuscular, intra-
venous, intraportal, intrahepatic, peritoneal, subcutaneous, or intradermal administration. In the event that the tumor is
in the central nervous system, the composition must be administered intratumorally because there is no priming of the
immune system in the central nervous system.

[0046] Although chemotherapeutic agents caninduce "immunogenic” tumor cell death and facilitate cross-presentation
of antigens by dendritic ceils, tumors create a tolerogenic environment that allows them to suppress the activation of
innate and adaptive immune responses and evade immunologic attack by immune effector cells. The present disclosure
provides strategies (not forming part of the claimed invention) to counteract tumor-induced immune tolerance in the
tumor microenvironment and can enhance the antitumor efficacy of chemotherapy by activating and leveraging T cell-
mediated adaptive antitumor immunity against disseminated cancer cells.

[0047] The presentdisclosure is based on the discovery that targeted immunomodulatory antibodies or fusion proteins
of the present invention can counteract or reverse immune tolerance of cancer cells. Cancer cells are able to escape
elimination by chemotherapeutic agents or tumor-targeted antibodies via specific imnmunosuppressive mechanisms in
the tumor microenvironment and such ability of cancer cells is recognized as immune tolerance. By counteracting tumor-
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induced immune tolerance, the present disclosure (not forming part of the claimed invention) provides effective compo-
sitions and methods for cancer treatment, optional in combination with another existing cancer treatment.

[0048] The present disclosure provides compositions and methods for producing fusion proteins that counteract im-
mune tolerance in the tumor microenvironment and promote T cell-mediated adaptive antitumorimmunity for maintenance
of durable long-term protection against recurrent or disseminated cancers (not forming part of the claimed invention).
These fusion proteins are designed to facilitate effective long term T cell-mediated immune responses against tumor
cells by at least one of the following:

a. promoting death of tumor cells via enhancement of antibody-dependent cellular cytotoxicity (ADCC); and

b. increasing activation and proliferation of antitumor CD8+ T cells by negating immune suppression mediated by
regulatory T cells and myeloid suppressor cells. These antitumor immune responses may be activated in tandem
with the sensitization of tumor cells to immune effector-mediated cytotoxicity, thereby establishing a positive feedback
loop that augments tumor cytoreduction and reinforces adaptive antitumor immunity.

[0049] In addition, the fusion proteins of the present disclosure (not forming part of the claimed invention) are distin-
guished from and superior to existing therapeutic, molecules in at least one of the following aspects: (i) To counteract
immune tolerance in the tumor microenvironment and promote T cell-mediated adaptive antitumor immunity for main-
tenance of long-term protection against recurrent or disseminated cancers (for prevention or treatment of diverse can-
cers); (i) To produce immune cell compositions for adoptive cellular therapy of diverse cancers; and (iii) To serve as
immune adjuvants or vaccines for prophylaxis of diverse cancers or infectious diseases.

[0050] The targeted immunostimulatory antibodies and/or fusion proteins of the disclosure (not forming part of the
claimed invention) provide the ability to disrupt immunosuppressive networks in the tumor microenvironment. Tumors
employ a wide array of regulatory mechanisms to avoid or suppress the immune response. Cancer cells actively promote
immune tolerance in the tumor microenvironment via the expression of cytokines and molecules that inhibit the differ-
entiation and maturation of antigen-presenting dendritic cells (DC). The immunosuppressive cytokines and ligands
produced by tumor cells include the following: (i) Transforming growth factor-beta (TGF-B); (ii) Programmed death- 1
ligand 1 (PD-L1 ; B7-H1); (iii) Vascular endothelial growth factor (VEGF); and (iv) Interleukin-10 (IL-10).

[0051] In addition to blocking dendritic cell (DC) maturation, these molecules promote the development of specialized
subsets ofimmunosuppressive CD4* T cells (regulatory T cells; Treg cells) and myeloid-derived suppressor cells (MDSC).
Tregs are a minority sub-population of CD4* T cells that constitutively express CD25 [the interleukin-2 (IL-2) receptor
cc-chain] and the forkhead box P3 (FOXP3) transcription factor. Tregs (CD4+CD25+FoxP3+ cells) maintain immune
tolerance by restraining the activation, proliferation, and effector functions of a wide range of immune cells, including
CD4 and CDS T cells, natural killer (NK) and NKT cells, B cells and antigen presenting cells (APCs) in vitro and in vivo.
[0052] The accumulation of Treg cells in the tumor microenvironment reinforces tumor immune tolerance and facilitates
tumor progression and metastases. The increased expression of immunosuppressive cytokines (TGF-$; PD-L1 ) and
tumor-infiltrating Tregs is correlated with a reduction of survival of patients with diverse types of cancers. The fusion
proteins disclosed herein (not forming part of the claimed invention) inhibit key immunosuppressive molecules expressed
by the targeted tumor cell or tumor-infiltrating Treg cells and myeloid suppressor cells (DCs or MDSC). As such, they
provide the targeted ability to inhibit the development or function of Tregs within the tumor microenvironment.

[0053] As used herein, the term "antibody" includes natural or artificial mono- or polyvalent antibodies including, but
not limited to, polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, single chain antibodies,
Fab fragments. F(ab’) fragments, fragments produced by a Fab expression library, anti-idiotypic (anti-ld) antibodies
(including, e.g., anti-ld antibodies to antibodies of the invention), and epitope-binding fragments of any of the above.
The antibody may be from any animal origin including birds and mammals. In one aspect, the antibody is, or derived
from, a human, murine (e.g., mouse and rat), donkey, sheep, rabbit, goat, guinea pig, camel, horse, or chicken. Further,
such antibody may be a humanized version of an antibody. The antibody may be monospecific, bispecific, trispecific,
or of greater multispecificity. The antibody herein specifically include a "chimeric" antibody in which a portion of the heavy
and/or light chain is identical with or homologous to corresponding sequences in antibodies derived from a particular
species or belonging to a particular antibody class or subclass, while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from another species or belonging to another antibody
class or subclass, as well as fragments of such antibodies, so long as they exhibit the desired biological activity.
[0054] Various methods have been employed to produce antibodies. Hybridoma technology, which refers to a cloned
cell line that produces a single type of antibody, uses the cells of various species, including mice (murine), hamsters,
rats, and humans. Another method to prepare an antibody uses genetic engineering including recombinant DNA tech-
niques. For example, antibodies made from these techniques include, among others, chimeric antibodies and humanized
antibodies. A chimeric antibody combines DNA encoding regions from more than one type of species. For example, a
chimeric antibody may derive the variable region from a mouse and the constant region from a human. A humanized
antibody comes predominantly from a human, even though it contains nonhuman portions. Like a chimeric antibody, a
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humanized antibody may contain a completely human constant region. But unlike a chimeric antibody, the variable
region may be partially derived from a human. The nonhuman, synthetic portions of a humanized antibody often come
from CDRs in murine antibodies. In any event, these regions are crucial to allow the antibody to recognize and bind to
a specific antigen.

[0055] According to the invention, the method comprises preparing a codon optimized nucleotide sequence of the
antibody-peptide fusion protein, wherein the codon optimized nucleotide sequence is optimized for expression in a
Chinese Hamster Ovary (CHO) host cell, wherein the antibody-protein fusion protein comprises a targeting moiety and
immunomodulating moiety, wherein the targeting moiety and the immunomodulating moiety are linked by an amino acid
spacer selected from SEQ ID NO: 3 or SEQ ID NO: 11, wherein the immunomodulating moiety is TGF-BRIl comprising
an amino acid sequence of SEQ ID NO: 4; wherein the targeting moiety is selected from the group consisting of an Anti-
EGFR1 antibody, consisting of heavy chain SEQ ID NO: 5 and light chain SEQ ID NO: 6, an Anti-HER2/Neu antibody
consisting of heavy chain SEQ ID NO: 1 and light chain SEQ ID NO: 2; and anti-CTLA4 antibody consisting of heavy
chain of SEQ ID NO: 7 and a light chain of SEQ ID NO: 8,-wherein SEQ ID NO: 4 is attached via the amino acid spacer
to the C-terminus of SEQ ID NO: 1 or SEQ ID NO: 2 of Anti-HER2/Neu; C-terminus of SEQ ID NO: 5 or SEQ ID NO: 6
of Anti-EGFR1; or C-terminus of SEQ ID NO: 7 or SEQ ID NO: 8 of Anti-CTLA-4.

[0056] An antibody fragment can include a portion of an intact, antibody, e.g. including the antigen-binding or variable
region thereof. Examples of antibody fragments include Fab, Fab’, F(ab’)2, and Fv fragments; Fc fragments or Fc-fusion
products; diabodies; linear antibodies; single-chain antibody molecules; and multispecific antibodies formed from anti-
body fragment(s). An intact antibody is one which includes an antigen-binding variable region as well as a light chain
constant domain (CL) and heavy chain constant domains, CHI, CH2 and CH3. The constant domains may be native
sequence constant domains (e.g., human native sequence constant domains) or amino acid sequence variant thereof
tor any other modified Fc (e.g. glycosylation or other engineered Fc).

[0057] . One preparing a codon optimized nucleotide sequence of the antibody-peptide fusion protein as previously
described,, they are cloned into any suitable vector for expression. Numerous cloning vectors are known to those of skill
in the art, and the selection of an appropriate cloning vector is a matter of choice. The gene can be placed under the
control of a promoter, ribosome binding site (for bacterial expression) and, optionally, an operator (collectively referred
to herein as "control" elements), so that the DNA sequence encoding the desired polypeptide is transcribed into RNA
in the host cell transformed by a vector containing this expression construction. The coding sequence may or may not
contain a signal peptide or leader sequence. Heterologous leader sequences can be added to the coding sequence that
causes the secretion of the expressed polypeptide from the host organism. Other regulatory sequences may also be
desirable which allow for regulation of expression of the protein sequences relative to the growth of the host cell. Such
regulatory sequences are known to those of skill in the art, and examples include those which cause the expression of
a gene to be turned on or off in response to a chemical or physical stimulus, including the presence of a regulatory
compound. Other types of regulatory elements may also be present in the vector, for example, enhancer sequences.
[0058] The control sequences and other regulatory sequences may be ligated to the coding sequence prior to insertion
into a vector, such as the cloning vectors described above. Alternatively, the coding sequence can be cloned directly
into an expression vector which already contains the control sequences and an appropriate restriction site.

[0059] The expression vector may then used to transform an appropriate host cell, which is a Chinese Hamster Ovary
(CHO) host cell capable of transient or continued expression.

[0060] The method of the invention further comprises growing the CHO host cell in a feed batch mode in a fermentation
medium under suitable conditions for growing and allowing the CHO host cell to express a cloned protein, wherein the
fermentation medium comprises a divalenttransitional metallic salt; , wherein the divalent transitional metallic saltincludes
a zinc ion, wherein the divalent transitional metallic salt is zinc sulphate hepta hydrate salt.. The protein can then be
isolated from the host cells and is purified. If the expression system secretes the protein into growth media, the protein
can be purified directly from the media. If the protein is not secreted, it is isolated from cell lysates. The method comprises
purifying the expressed antibody-peptide fusion protein and optionally checking the bi-specific binding capabilities of the
antibody-peptide fusion protein to its targets. The selection of the appropriate growth conditions and recovery methods
are within the skill of the art. Once purified, the amino acid sequences of the proteins can be determined, i.e., by repetitive
cycles of Edman degradation, followed by amino acid analysis by HPLC. Other methods of amino acid sequencing are
also known in the art.

[0061] Once produced, the inhibitory activity of a candidate polypeptide can be tested by assessing the ability of the
candidate to inhibit the lipopolysaccharide-induced nuclear translocation of NF-.kappa.B by, for example, using murine
endothelial cells.

Experimental

[0062] Below are examples of specific embodiments for carrying out the present invention. The examples are offered
for illustrative purposes only, and are not intended to limit the scope of the present invention in any way. Efforts have
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been made to ensure accuracy with respect to numbers used (e.g., amounts, temperatures, etc.), but some experimental
error and deviation should, of course, be allowed for.

Example 1

[0063] The Fusion proteins comprising of IgG heavy chain linked to immunomodulator (either suppressor or activator)
ligands were expressed by codon optimized genes for the expression of CHO cells. The codon optimized nucleotide
sequences defined by SEQ ID NOs: 12 to 28 were expressed in (CHO) cells and the expressed chimeric/fusion proteins
are shown in Table 1

Fusion protein Details

Anti-HER2/neu heavy chain + TGFB-RIl ECD and Anti-HER2/neu light chain
Anti-EGFR1 heavy chain + TGFB-RIl ECD and Anti- EGFR1 light chain
Anti-CTLA4 heavy chain + TGFf-RIlI ECD and Anti-CTLAA4 light chain
Anti-CTLA4 heavy chain + PD1 ectodomain and Anti-CTLA4 light chain
Anti-HER2/neu heavy chain + 4-1BBL and Anti-HER2/neu light chain
Anti-EGFR1 heavy chain + 4-1BBL and Anti- EGFR1 light chain
Anti-CTLA4 heavy chain + 4-1BBL and Anti-CTLA4 light chain

PD1 ectodomain-Fc-4-1BBL

TGFBRII ECD-Fc-4-1BBL

Anti-EGFR1 heavy chain + PD1 ectodomain and Anti- EGFR1 light chain
Anti-CD20 heavy chain + 4-1BBL and Anti- CD20 light chain

Anti-HER2/neu heavy chain + PD1 ectodomain and Anti-HER2/neu light chain
Anti-IL6Rheavy chain + PD1 ectodomain and Anti-IL6R light chain
Anti-IL6Rheavy chain + TGFB-RII ECD and Anti-IL6R light chain

Anti-4-1BB heavy chain + PD1 ectodomain and Anti-4-1BB light chain

[0064] The expressed protein were characterized by using SDS PAGE and the expressed fusion proteins Anit-
HER2/neu-TGFBRII and Anti-EGFR1- TGFBRII were purified from culture supernatants using ProteinA column and the
results are shown in Figure 22. Notably, Anti-EGFR1-TGFBRII light chain mass is higher and it may be because of the
presence of two glycosylation sites on the variable regions light and heavy chain. Both the & Anti-EGFR1-TGFBRIIl heavy
chains mass are higher because of the TGFBRII. Also heavy chain has four N-glycosylation sites while Anti-EGFR1-
TGFBRII has five N-glycosylation sites.

Example 2

[0065] Protein A/SEC chromatography. The and Anti-EGFR1-TGFBRIl samples were analyzed by ProteinA/SEC chro-
matography and the results are shown in Figure 23. Figure 23 A shows a sharp peak of elution of Bmab200(Herceptin)
vs a broader elution peak is believed to be a measure of heterogeneity due to presence of glycosylation as there are
three additional N-glycosylation sites that are present in the TGFBRII region. Notably storage at -80C did not causing
aggregation. The shift in the position or appearance of the peak early in SEC column indicates that the increase in the
molecular weight is because of the fusion partner. This once again confirms that the full length molecule is being
expressed. Figure 23 B shows a sharp peak of elution of Bmab200(Herceptin) vs a broader elution peak which is believed
to be a measure of heterogeneity due to presence of glycosylation sites as there are three additional N-glycosylation
sites are present in the TGFBRII region. Again, storage at -80C did not causing aggregation. The shift in the position or
appearance of the peak early in SEC column indicates that the increase in the molecular weight is because of the fusion
partner. This once again confirms that the full length molecule is being expressed.
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Example 3

[0066] Functional assays for the Fusion proteins. ELISA experiment was carried out to check the binding ability Anti-
HER2/neu-TGFBRII of and Anti-EGFR1-TGFBRII to TGFp. Figure 24 A shows that Anti-HER2/neu-TGFBRII and Anti-
EGFR1-TGFBRII molecules bind to the TGFf indicating that the fusion protein is functional. Figure 24 B shows that Anti-
HER2-TGFBRII inhibits the proliferation of BT474 cell line similar to the Bmab200 (Herceptin). Figure 25 shows that
Anti-EGFR1-TGFBRII-inhibits the proliferation of A431 cell line similar to the Cetuximab.

Example 4

[0067] Antibody dependent cellular cytotoxicity ADCC activity for Anti-HER2/neu-TGFBRII fusion protein was conduct-
ed to determine that the protein binds to the target receptors on the cells. The results are shown in Figure 26 wherein
the activity is determined in BT474 cells and it is evident that ADCC activity (%lysis of cells) of Anti-HER2-TGFBRII on
BT474 cells is similar to that of Bmab200(Herceptin). Figure 27 shows ADCC activity of Anti-EGFR1-TGFBRII on A431
cells wherein the ADCC activities are similar to that of Cetuximab. Figure 28 shows the ADCC activity of ADCC activity
of Anti-EGFR1-4-1BB in comparison with Anti-EGFR1-TGFBRII and cetuximab.

Example 5

[0068] Binding Activity of the expressed proteins. The aim of this assay is to test the functionality of the fusion proteins
to bind to the target receptors on the cells in a dose dependent manner. Figure 29 A shows that the binding activity of
Anti-CTLA4-TGFBRII to TGFB1 is comparable to Anti-EGFR1-TGFBRII and B shows that the binding activity of Anti-
CTLA4-TGFBRII to CTLA4. Figure 30 A shows the binding activity of Anti-CTLA4-TGFpRII to determine the level of
PD1-Fc binding and B shows the binding activity of Anti-EGRF1-4-1BB to determine the binding of 4-1BBL. Figure 31
A shows the binding activity of Anti-EGFR1-4-1BB to EGFR and B shows the binding activity of PD1-Fc-4-1BB to find
out PDL1-Fc. Figure 32 shows the binding activity of Anti-EGFR1-PD1 to EGFR and PD1.

Example 6

[0069] Confirmation of primary structure of molecule. As shown in Figure 33, the expressed proteins are evaluated to
determine the molecular weight and the presence of glycosylation. The samples were analyzed by reducing and non-
reducing SDS PAGE. The heavy and light chains of the antibody are separated by reduction alkylation so that the reduced
structures can be evaluated. Tryptic digestion of the fusion proteins provides for the identification of the primary sequence.
MS/MS analysis of the proteins is performed.

[0070] Mass Spectrometry Analysis of Anti-HER2/neu-TGFBRII and Anti-EGFR1-TGFpRII. The fusion protein shown
in Figure 1 was expressed and tested. Figure 34 A shows the mass spectrum Mass Spectrum of light chain (LC )(Reduced)
of Anti-HER2/neu-TGFBRII ECD fusion and B shows Deconvoluted Mass Spectrum of Anti-HER2/neu-TGFBRII LC
(Reduced) of ECD fusion. Figure 35 shows the Mass Spectrum of heavy chain (HC) (Reduced) of Anti-HER2/neu-
TGFBRII ECD fusion.

[0071] The fusion protein shown in Figure 2 was expressed and tested. Figure 36 A shows the Mass Spectrum of LC
(Reduced) of Anti-EGFR1-TGFBRIlI ECD and B shows the Deconvoluted Mass Spectrum of LC (Reduced) of Anti-
EGFR1-TGFBRII ECD. Figure 37 shows the Mass Spectrum of HC (Reduced) of Anti-EGFR1-TGFRII ECD.

Example 7

[0072] The fusion proteins having amino acid sequences as described in Figures 1 and 2 were inspected using UV
chromatography and providing chromatograms resulting from the chromatographic separation of the tryptic digest of the
fusion proteins and tested with UV 218-222 nm wavelength. Total lon Current (TIC) corresponding to UV trace was also
evaluated. Figure 38 A shows the UV Chromatogram of Tryptic Peptides of ECD fusion protein and B shows the Total
lon Chromatogram (TIC) of Tryptic Peptides of Anti-HER2/neu-TGFBRII ECD fusion protein. Figures 39, 40 and 41
provide lists of expected/observed tryptic peptide of the light chain, heavy chain and linked motif of the Anti-HER2/neu-
TGFBRII ECD fusion protein, respectively. Notably, all the expected peptides of the molecules were identified including
the light and heavy chain peptides and the peptides of the linked motif (TGF BRII).

[0073] Figure 42 A shows the UV Chromatogram of Tryptic Peptides of Anti-EGFR1-TGFBRII ECD fusion protein and
B shows the Total lon Chromatogram (TIC) of Tryptic Peptides of Anti-EGFR1-TGFBRII ECD fusion protein. Figures 43,
44, and 45 provide lists of expected/observed tryptic peptide of the light chain, heavy chain and linked motif of the Anti-
EGFR1-TGFBRIlI ECD fusion protein, respectively. Again all the expected peptides of the molecules were identified
including the light and heavy chain peptides and the peptides of the linked motif (TGF BRII).

16



10

15

20

25

30

35

40

45

50

55

EP 3 489 254 B9
Example 8

[0074] The hostcell line used for the expression of recombinant fusion protein expression is CHO cells or the derivative
of the CHO cells. The CHO cells referred here is either freedom CHO-S cells; CHO-S Cells are CHO-derived cells
adapted to high density, serum-free suspension culture in chemically-defined medium that are capable of producing
high levels of secreted, recombinant protein or CHO K1 cells; having the same as ATCC No. CCL-61. It is basically an
adherent cell line. The vectors used for stable cell line:

[0075] TheFreedompCHO 1.0 vector, designed by ProBioGen AG, to express one or two genes of interest downstream
of the vector’s two different hybrid CMV promoters. This vector contains the dihydrofolate reductase (DHFR) selection
marker and a puromycin resistance gene, allowing selection using MTX and Puromycin simultaneously.

[0076] The light chain or the light chain fusion protein coding nucleic acid sequences are cloned into the restriction
enzyme sites Avrll and BstZ17 under the control of EF2/CMV promoter. The heavy chain or the heavy chain fusion
protein coding nucleic acid sequences are cloned, in restriction enzyme sites EcoRV and Pad under the control of
CMV/EF1 promoter.

[0077] The construct(s) are transfected into Freedom CHO-S cells/CHOK1 cells. The high producer single, clonal cell
strain is selected for producing the recombinant fusion protein. Prepare the MCB and characterize for cell viability,
productivity, stability and other parameters. The cells are used for culturing followed by purification.

Example 9

[0078] The cell culture is performed in feed-batch mode. In the cell culture, the mammalian host cells used is Chinese
Hamster Ovary (CHO) cells and culture medium are supplied initially. The CHO cells are genetically engineered to
produce the Antibody-peptide fusion protein. The zinc sulphate hepta hydrate salt is added in the medium at a concen-
tration of 0.4 mM. In contrast, there is no addition of any zinc salt in the control medium. The production fermentation
run starts with an initial cell count of 0.3-0.45x 108 cells/ml at 37 = 1°C, the first 3-4 days are dedicated to grow the cells
in batch phase. Next step involves lowering the temperature to 3 1==1 °C and continuing the run till 7th day. Lactate
reduces by almost 10-40% throughout the run. The produced fusion protein is then collected from the media using the
technique of affinity chromatography.

Example 10

[0079] The cell culture is performed in a feed-batch mode is employed. In the cell cultures the mammalian host cells
and culture medium which is Hyclone CDM4Mab are supplied initially. The salts (zinc) is also added in the medium
(0.3mM). The production fermentation run starts with an initial cell count of 0.3-0.45x 108 cells/nil at 37 = 1° C, the first
3-4 days are dedicated to growing the cells in batch phase. Next step involves lowering the temperature to 31+1-1 °C
and continuing the run till 7th day.

Example 11

[0080] Purification of antibody-peptide fusion immunostimulatory molecules using protein A column. Supernatant cul-
ture secreted from recombinant CHO cell line containing the fusion monoclonal antibodies is tested for titer and endotoxins
under sterile conditions. The supernatant is subjected to affinity chromatography using Mab Select Xtra Protein A affinity
resin, washed and equilibrated with binding buffer. The pH of the supernatant is adjusted using 0.5M phosphate to the
same pH as the column; the supernatant is allowed to bind to the column/ pass through the column at the flow rate of
0.5 ml/minute to achieve the maximum binding. All the Antibody-proteins fusion molecules bind through the Fc region
while impurities are eliminated as flow through.. The column is washed with equilibration buffer and the bound fusion
molecules are eluted using 0.1 M glycine at pH 3.0. The pH of the eluted proteins is adjusted to neutral pH or the stable
formulation pH and the purified protein are stored at -20°C or at 2-8°C.

Example 12

Differentiating Trastuzumab from Trastuzumab-TGF BRIl receptor fusion molecule

[0081] A breast cancer tumor overexpressing the ErbB2 receptor will either by constitutive activation or heterodimer-
ization with other members of the ErbB family of receptors lead to tumor progression. This will involve the binding of
growth factors associated with the ErbB signaling pathway. In addition to this, the tumor creates a milieu wherein the

immune system is suppressed by activating TGF 8 and specific cytokines involved in the subdued immune response.
A novel molecule is generated wherein Trastuzumab (anti ErbB2) is fused with the TGF BRIl receptor as a fusion protein.
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While it is hypothesized that Trastuzumab will act as a targeted molecule homing into the ErbB2 overexpressing breast
cancer cells, the TGFBRII receptor will sequester TGFf leading to immune activation. The experiment will utilize the
growth of Herceptin resistant ErbB2 expressing cell lines (selected by growing BT474 cells in the presence of Herceptin)
in the presence of TGFp, cytotoxic CD8 positive cells and NK cells. While Trastuzumab will be ineffective in inducing
cytotoxicity Trastuzumab TGFBRII receptor fusion molecule will sequester the TGF thereby preventing the inhibition
of cytotoxic CD8 and NK cells. This will lead to enhanced cytotoxicity observed in Trastuzumab -TGFBRII receptor fusion
treated cells over cells treated with Trastuzumab alone. The readout for the experiment will use Alamar Blue a resazurin
dye which will get activated directly proportional to live cells present. Another method could be to measure cytotoxicity
by using cytotox glo which measures protease release which directly corresponds to proportional dead cells. Yet another
method could be the use of the flow cytometer directly measuring apoptotic and necrotic cell population by using Annexin
V and propidium iodide. Results from these multiple experiments will elucidate understanding of the activity of the
conjugate molecule as compared to Trastuzumab alone.

SEQUENCE LISTING

[0082]
<110> Biocon Limited
<120> TARGETED/IMMUNOMODULATORY FUSION PROTEINS AND METHODS FOR MAKING SAME
<130> P11512EPPC02

<150> 1690/CHE/2012
<151> 2012-04-30

<150> 1689/CHE.2012
<151> 2012-04-30

<160> 39

<170> Patentln version 3.5
<210> 1

<211> 449

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Synthetic construct

<400> 1
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Glu

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Val

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro
130

Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser
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Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser
135

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

19

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Gly

10

Gly

Gly

Thr

Thr

Asp

Ala

Ser

Thr

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly
140

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala
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Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Lys

150

Leu

Leu

Thr

val

Pro

230

Phe

val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro
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Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

20

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Pro

val

170

Ser

Ile

Val

Ala

Pro

250

vVal

val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val
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<210> 2

385 390

Leu Asp Ser Asp Gly Ser
405

Lys Ser Arg Trp Gln Gln
420

Glu Ala Leu His Asn His
435

Gly

<211> 214
<212> PRT
<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 2
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Phe Phe Leu

Gly Asn Val
425

Tyr Thr Gln
440

21

Tyr
410

Phe

Lys

395

Ser

Ser

Ser

400

Lys Leu Thr Val Asp
415

Cys Ser Val Met His
430

Leu Ser Leu Ser Pro
445
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Asp

Asp

Val

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys
145

Glu

Ser

Ala

Phe

<210> 3
<211> 15
<212> PRT

Ile

Arg

Ala

Ser

50

Arg

Asp

Phe

Ser

Ala
130

Val

Ser

Thr

Cys

Asn
210

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

val

Leu

Glu

185

Arg

<213> Atrtificial Sequence

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Ile

Gln

Phe

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys
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Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu
135

Asp

Asp

Lys

Gln

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

22

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Ala

Pro

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Asp

Pro

Ser

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ala

Val

Lys

45

Arg

Ser

Thr

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Asn

30

Leu

Phe

Leu

Thr

val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Ile

Gly

Pro

80

Pro

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser
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<220>

<223> Synthetic construct

<400> 3

EP 3 489 254 B9

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

<210> 4
<211> 137
<212> PRT

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 4

Thr

Thr

Asp

Cys

Val

65

Asp

Pro

Met

Glu

<210>5
<211> 448
<212> PRT

Ile

Asp

val

Ser

50

Trp

Pro

Lys

Cys

Glu
130

Pro

Asn

Arg

Ile

Arg

Lys

Cys

Ser

115

Tyr

Pro

Asn

20

Phe

Thr

Lys

Leu

Ile

100

Cys

Asn

5

His

Gly

Ser

Ser

Asn

Pro

85

Met

Ser

Thr

Val

Ala

Thr

Ile

Asp

70

Tyr

Lys

Ser

Ser

Gln

Val

Cys

Cys

55

Glu

His

Glu

Asp

Asn
135

Lys

Lys

Asp

40

Glu

Asn

Asp

Lys

Glu

120

Pro

23

Ser

Phe

25

Asn

Lys

Ile

Phe

Lys

105

Cys

Asp

10

Val

10

Pro

Gln

Pro

Thr

Ile
90

Lys

Asn

Asn

Gln

Lys

Gln

Leu

75

Leu

Pro

Asp

Asn

Leu

Ser

Glu

60

Glu

Glu

Gly

Asn

Asp

Cys

Cys

45

Val

Thr

Asp

Glu

Ile
125

Met

Lys

30

Met

Cys

Val

Ala

Thr
110

Ile

15

Ile

15

Phe

Ser

Val

Cys

Ala
95

Phe

Phe

Val

Cys

Asn

Ala

His

80

Ser

Phe

Ser
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<213> Atrtificial Sequence

<220>

<223> Synthetic Construct

<400> 5

Gln

Ser

Gly

Gly

Ser

65

Lys

Arg

Thr

Pro

Val

Leu

Val

Val

50

Arg

Met

Ala

Leu

Leu
130

Gln

Ser

His

35

Ile

Leu

Asn

Leu

Val

115

Ala

Leu

Ile

20

Trp

Trp

Ser

Ser

Thr

100

Thr

Pro

Lys

Thr

Val

Ser

Ile

Leu

85

Tyr

Val

Ser

Gln

Cys

Arg

Gly

Asn

70

Gln

Tyr

Ser

Ser

EP 3 489 254 B9

Ser

Thr

Gln

Gly

55

Lys

Ser

Asp

Ala

Lys
135

Gly

Val

Ser

40

Asn

Asp

Asn

Tyr

Ala

120

Ser

24

Pro

Ser

25

Pro

Thr

Asn

Asp

Glu

105

Ser

Thr

Gly

10

Gly

Gly

Asp

Ser

Thr

90

Phe

Thr

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Ala

Lys

Gly

Val

Ser

Gly

Asn

60

Ser

Ile

Tyr

Gly

Gly
140

Gln

Leu

Leu

45

Thr

Gln

Tyr

Trp

Pro

125

Thr

Pro

Thr

30

Glu

Pro

Val

Tyr

Gly

110

Ser

Ala

Ser

15

Asn

Trp

Phe

Phe

Cys

95

Gln

Val

Ala

Gln

Tyr

Leu

Thr

Phe

80

Ala

Gly

Phe

Leu
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Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Lys

Leu

165

Leu

Thr

val

Pro

Phe

245

val

Phe

Pro

Thr

Vval

325

Ala

Arg

Gly

Pro

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Glu
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Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe Pro Glu

Gly

Leu

Tyr

200

Arg

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

Asn

25

val

Ser

185

Ile

Val

Ala

Pro

vVal

265

val

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Lys

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

val

Ser

300

Leu

Ala

Pro

Gln

Ala

380

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Pro

Val

Ala

val

190

His

Cys

Gly

Met

His

270

val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

vVal

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu
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<210> 6

385

EP 3 489 254 B9

390

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser

405

Ser Arg Trp Gln Gln
420

Ala Leu His Asn His
435

<211> 214
<212> PRT
<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 6

Gly Asn Val Phe
425

Tyr Thr Gln Lys
440

26

410

Ser

Ser

395

Lys

Cys

Leu

400

Leu Thr Val Asp Lys
415

Ser Val Met His Glu
430

Ser Leu Ser Pro Gly
445
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30
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40
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Asp

Glu

Ile

Lys

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

<210>7
<211> 447
<212> PRT

Ile

Arg

His

Tyr

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

Leu

Val

Trp

35

Ala

Ser

Ile

Gly

val

115

Ser

Gln

Val

Leu

Glu

185

Arg

<213> Atrtificial Sequence

<220>

Leu

Ser

20

Tyr

Ser

Gly

Ala

Ala

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Phe

Gln

Glu

Thr

Asp

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Ser

Gln

Ser

Asp

70

Tyr

Thr

Phe

Cys

Val
150

Gln

Ser

His

Cys
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Ser

Cys

Arg

Ile

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro Val Ile

Arg

Thr

40

Ser

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

27

Ala

25

Asn

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

10

Ser

Gly

Ile

Ser

Gln

90

Leu

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Ser

Pro

Ile

75

Asn

Lys

Glu

Phe

Gln
155

Ser

Glu

Ser

Ser

Ser

Pro

Ser

60

Asn

Asn

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Val

Ile

Arg

45

Arg

Ser

Asn

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Gly

Leu

Phe

Val

Trp

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Leu

175

vVal

Lys

Gly

Asn

Ile

Gly

Ser

80

Thr

Ala

Gly

Ala

Gln
160

Ser

Tyr

Ser
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<223> Synthetic construct

<400> 7

Gln

Ser

Thr

Thr

Lys

65

Leu

Ala

Leu

Leu

Val

Leu

Met

Phe

50

Gly

Gln

Arg

Val

Ala
130

Gln

Arg

His

35

Ile

Arg

Met

Thr

Thr

115

Pro

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Val

Ser

Val

Ser

Val

Tyr

Thr

Ser

85

Trp

Ser

Ser

Glu

Cys

Arg

Asp

Ile

70

Leu

Leu

Ser

Lys
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Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Ala

Ser
135

Gly

Ala

Ala

40

Asn

Arg

Ala

Pro

Ser

120

Thr

28

Gly

Ser

25

Pro

Asn

Asp

Glu

Phe

105

Thr

Ser

Gly

10

Gly

Gly

Lys

Asn

Asp

90

Asp

Lys

Gly

Val

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Gly

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Pro

Thr
140

Gln

Phe

Leu

45

Ala

Asn

Ile

Gly

Ser

125

Ala

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln

110

Val

Ala

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Phe

Leu

Arg

Tyr

Val

Val

Tyr

80

Cys

Thr

Pro

Gly
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Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Tle

Pro

Leu

Asn
385

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

vVal

370

Gly

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Lys

Leu

Leu

180

Thr

val

Pro

Phe

Val

260

Phe

Pro

Thr

vVal

Ala

340

Arg

Gly

Pro

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Asp

Phe

Glu

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn
390
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Phe

Gly

Leu

Tyr

Arg

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Leu

Pro

375

Asn

Pro Glu Pro

val

Ser

Ile

200

vVal

Ala

Pro

Val

val

280

Gln

Gln

Ala

Pro

Thr

360

Ser

Tyr

29

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Lys

Thr

170

val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr
395

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val

380

Pro

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

vVal

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

val

Glu

Lys

335

Thr

Thr

Glu

Leu

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp
400
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Ser Asp

Arg Trp

Leu His

<210> 8
<211> 215
<212> PRT

Gly

Gln

Asn
435

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 8

Glu Ile

Glu Arg

Tyr Leu

Ile Tyr
50

Gly Ser
65

Pro Glu

Trp Thr

Ala Pro

Gly Thr

130

Ala Lys
145

Val

Ala

Ala

35

Gly

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Gln
420

His

Leu

Thr

20

Trp

Ala

Ser

Phe

Gly

100

Val

Ser

Gln

Phe
405

Gly

Tyr

Thr

Leu

Tyr

Phe

Gly

Ala

85

Gln

Phe

Val

Trp

Phe

Asn

Thr

Gln

Ser

Gln

Ser

Thr

70

Val

Gly

Ile

Val

Lys
150
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Leu

Val

Gln

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Tyr

Phe

Lys
440

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

30

Ser

Ser
425

Ser

Gly

Ala

25

Pro

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Lys
410

Cys

Leu

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Leu Thr Vval

Ser Val Met

Ser Leu Ser

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu
155

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

445

Leu

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Asp Lys Ser

His
430

Pro

Ser

Gly

30

Arg

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

415

Glu

Gly

Pro

15

Ser

Leu

Phe

Leu

Ser

95

Val

Lys

Arg

Asn

Ala

Gly

Ser

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser
160
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Gln Glu Ser Val

Ser Ser Thr Leu

180

Tyr Ala Cys Glu

195

Ser Phe Asn Arg

210

<210>9
<211> 205
<212> PRT

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 9

Ala Cys

Ala Ser

Ala Gly

Gln Asn

50

Gly Leu

Thr Lys

Gln Leu

Ser Leu

Ala Leu
130

Pro

Pro

Leu

35

Val

Ala

Glu

Glu

Ala

115

Ala

Trp

Arg

20

Leu

Leu

Gly

Leu

Leu

100

Leu

Leu

Thr

165

Thr

Val

Gly

Ala

Leu

Asp

Leu

Val

Val

85

Arg

His

Thr

Glu

Leu

Thr

Glu

Val

Arg

Leu

Ile

Ser

70

Val

Arg

Leu

Val
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Gln

Ser

His

Cys
215

Ser

Glu

Arg

Asp

55

Leu

Ala

Val

Gln

Asp
135

Asp Ser Lys Asp Ser Thr Tyr Ser Leu

170

175

Lys Ala Asp Tyr Glu Lys His Lys Val

185

190

Gln Gly Leu Ser Ser Pro Val Thr Lys

200

Gly

Gly

Gln

40

Gly

Thr

Lys

val

Pro

120

Leu

31

Ala

Pro

25

Gly

Pro

Gly

Ala

Ala

105

Leu

Pro

Arg

10

Glu

Met

Leu

Gly

Gly

90

Gly

Arg

Pro

Ala

Leu

Phe

Ser

Leu

75

Val

Glu

Ser

Ala

Ser

Ser

Ala

Trp

60

Ser

Tyr

Gly

Ala

Ser
140

205

Pro

Pro

Gln

45

Tyr

Tyr

Tyr

Ser

Ala

125

Ser

Gly

Asp

30

Leu

Ser

Lys

Val

Gly

110

Gly

Glu

Ser

15

Asp

Val

Asp

Glu

Phe

95

Ser

Ala

Ala

Ala

Pro

Ala

Pro

Asp

Phe

Val

Ala

Arg
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Asn Ser Ala
145

Gln Arg Leu

Trp Gln Leu

Pro Glu Ile
195

<210> 10

<211> 150

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Synthetic construct

<400> 10

Phe

Gly

Thr

180

Pro

Gly

Val

165

Gln

Ala
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Phe Gln

150

His Leu

Gly Ala

Gly Leu

Gly Arg Leu

His Thr Glu
170

Thr Val Leu
185

Pro Ser Pro
200

32

Leu His Leu
155

Ala Arg Ala

Gly Leu Phe

Arg Ser Glu
205

Ser Ala Gly
160

Arg His Ala
175

Arg Val Thr
190
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Pro Gly Trp

Phe Ser Pro

Thr Cys Ser
35

Arg Met Ser
50

Asp Arg Ser
65

Pro Asn Gly

Asp Ser Gly

Gln Ile Lys
115

Ala Glu Vval
130

Gln Phe Gln

<210> 11

<211>7

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Synthetic construct

<400> 11

<210> 12

<211> 1032

<212> DNA

<213> Atrtificial Sequence

Phe

Ala

20

Phe

Pro

Gln

Arg

Thr

100

Glu

Pro

Thr

Leu

Leu

Ser

Ser

Pro

Asp

Tyr

Ser

Thr

Leu

Asp

Leu

Asn

Asn

Gly

70

Phe

Leu

Leu

Ala

Val

145
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Ser

Val

Thr

Gln

55

Gln

His

Cys

Arg

His
135

Pro Asp Arg

Val

Ser

40

Thr

Asp

Met

Gly

Ala

120

Pro

Thr

25

Glu

Asp

Cys

Ser

Ala

105

Glu

Ser

10

Glu

Ser

Lys

Arg

Val

90

Ile

Leu

Pro

Pro

Gly

Phe

Leu

Phe

75

Val

Ser

Arg

Ser

150

Trp

Asp

Val

Ala

60

Arg

Arg

Leu

Val

Pro
140

Glu Pro Lys Ser Cys Asp Lys

1

33

5

Asn

Asn

Leu

45

Ala

Val

Ala

Ala

Thr

125

Arg

Pro

Ala

30

Asn

Phe

Thr

Arg

Pro

110

Glu

Pro

Pro

15

Thr

Trp

Pro

Gln

Arg

Lys

Arg

Ala

Thr

Phe

Tyr

Glu

Leu

80

Asn

Ala

Arg

Gly
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<220>

<223> Synthetic construct

<400> 12

gctagcacca
ggcaccgccg
tggaactctg
ggcctgtact
tacatctgca
aagtcctgceg
cctagegtgt
gaagtgacct
tacgtggacg
tccacctacc
gagtacaagt
aaggccaagg
atgaccaaga
gccgtggaat
ctggactccg
cagcagggca
cagaagtccc
ggtggcggat
<210> 13

<211> 425
<212> DNA

agggccccte
ctctgggcetg
gcgctctgac
ccectgtecte
acgtgaacca
acaagaccca
tcetgttece
gcgtggtggt
gcgtggaagt
gggtggtgtc
gcaaggtgtc
gccagcccceg
accaggtgtc
gggagtccaa
acggctcatt
acgtgttctc
tgtcccectgag

ccC

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 13

cgtgttccect
cctggtcaag
ctceggegtg
cgtecgtgacce
caagccctcece
cacctgtccce
cccaaagccc
ggacgtgtcc
gcacaacgcc
cgtgectgace
caacaaggcc
cgagcctcag
cctgacctgt
cggccagecc
cttcetgtac
ctgcteccegtg

cccaggcaaa
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ctggcececect
gactacttce
cacaccttcc
gtgcecctecca
aacaccaagg
ccectgecectg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacce
ctgecctgece
gtgtacaccc
ctggtcaagg
gagaacaact
tccaagctga
atgcacgagg

ggcggaggcg

34

ccagcaagtc
ccgagccecgt
ctgcegtget
gctctetggg
tggacaagaa
ccectgaget
tgatgatctc
ctgaagtgaa
ccagagagga
aggactggct
ccatcgaaaa
tgcccectag
gcttctacce
acaagaccac
ccgtggacaa

ccctgecacaa

gatctggegg

cacctectgge
gaccgtgtcce
gcagtcctcce
cacccagacc
ggtggaaccc
cctgggagge
ccggaccccec
gttcaattgg
acagtacaac
gaacggcaaa
gaccatctcc
ccgggaagag
ctccgatatce
ccccecectgtg
gtcccggtgg
ccactacacc

cggaggatct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1032



10

15

20

25

30

35

40

45

50

55

ggatccacca
aacaacggcg
tgcgacaacc
caggaagtgt
tgccacgace
tgcatcatga
gacgagtgca

agctt

<210> 14
<211> 430
<212> DNA

tccccccaca
ctgtgaagtt
agaaatcctg
gcgtcegeegt
ccaagctgcee
aggaaaagaa

acgacaacat

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 14

gcggecgeca
cagtgcgagg
agactgtcct
caggcccctg
agatacgccg
gcctacctge
tggggaggcg
ctcegetage
<210> 15

<211> 442
<212> DNA

tgaacttecgg
tgcagctggt
gcgecgecte
gcaagggcct
actccgtgaa
agatgaactc

acggcttcta

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 15
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cgtgcagaaa
cccecagetg
catgtccaac
ctggcggaag
ctaccacgac
gaagcccggce

catcttctce

cctgeggetg
ggaatccggce
cggcttcaac
ggaatgggtg

gggeceggtte

cctgegggece

cgccatggac

tccgtgaaca
tgcaagttct
tgctccatca
aacgacgaga
ttcatcctgg
gagactttct

gaagagtaca

atcttecctgg
ggaggcctgg
atcaaggaca
gcccggatcet
accatctccg

gaggacaccg

tactggggcecce

acgacatgat
gcgacgtgeg
cctccatcetg
acatcaccct
aagatgccge
tcatgtgecag

acacctccaa

tgctgacccet
tccagectgg
cctacatcca
accccaccaa
ccgacacctce
ccgtgtacta

agggcaccct

cgtgaccgac
gttctctacc
cgagaagccc
ggaaaccgtg
ctccceccaag
ctgctectee

ccccgactga

gaagggcgtg
cggatctctg
ctgggtccga
cggctacacce
caagaacacc
ctgctccaga

ggtcaccgtg

gcggccgeca tggaatccca gacccaggtg ctgatctcecece tgetgttetg ggtgtccgge

35

60
120
180
240
300
360
420

425

60
120
180
240
300
360
420

430

60
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acctgtggeg
agagtgacca
cagaagcccg
gtgcectcece
ctgcagccecg
tttggccagg

cccaccctee

<210> 16
<211> 1032
<212> DNA

acatccagat
tcacctgteg
gcaaggcccc
ggttctcecgg
aggacttcgce
gcaccaaggt

gacgagcagce

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 16

gctagcacca
ggcaccgccg
tggaactctg
ggcctgtact
tacatctgca
aagtcctgceg
ccttecegtgt
gaagtgacct
tacgtggacg
tccacctacc
gagtacaagt
aaggccaagg
ctgaccaaga
gccgtggaat
ctggactccg
cagcagggca

cagaagtccc

ggcggaggat

agggccccte
ctctgggcetg
gcgctctgac
ccectgtecte
acgtgaacca
acaagaccca
tcetgttece
gcgtggtggt
gcgtggaagt
gggtggtgtc
gcaaggtgtc
gccagcccceg
accaggtgtc
gggagtccaa
acggctcatt
acgtgttctc
tgtctctgag

ccC
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gacccagtcc
ggcctccecag
caagctgetg
ctctagatcc
cacctactac
ggaaatcaag

tg

cgtgtttcce
cctggtcaag
ctceggegtg
cgtecgtgacce
caageccctcce
cacctgtccce
cccaaagccc
ggacgtgtcc
gcacaacgcc
cgtgectgace
caacaaggcc
cgagcctcag
cctgacctgt
cggccagecc
cttcetgtac
ctgcteccegtg

ccccggcaaa

ccctcecagee
gacgtgaaca
atctactccg
ggcaccgact
tgccagcage

cggaccgtgg

ctggcececect
gactacttce
cacaccttcc
gtgcecctecca
aacaccaagg
ccectgecectg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacce
ctgecctgece
gtgtacaccc
ctggtcaagg
gagaacaact
tccaagctga
atgcacgagg

ggcggcggag

36

tgtcecgectce
ccgeegtgge
cctccttect
ttaccctgac
actacaccac

ccgcteecte

ccagcaagtc
ccgagccecgt
ctgcegtget
gctctetggg
tggacaagcg
ccecctgaact
tgatgatctc
ctgaagtgaa
ccagagagga
aggactggct
ccatcgaaaa
tgcctcecccag
gcttctacce
acaagaccac
ccgtggacaa

ccctgecacaa

gatctggcegg

tgtgggcgac
ctggtatcag
gtactccgge
catctccage
cccecccace

cgtgttcatc

cacctectgge
gaccgtgtcce
gcagtcctcce
cacccagacc
ggtggaaccc
gctgggagge
ccggaccccec
gttcaattgg
acagtacaac
gaacggcaaa
gaccatctcc
ccgggacgag
ctccgatatce
ccececectgtg
gtcccggtgg
ccactacacc

tggcggatca

120

180

240

300

360

420

442

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1032
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<210> 17
<211> 427
<212> DNA

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 17

gcggecgeca
cagtgccagg
tccatcacct
cagtccccag
tacaacaccc
ttcttcaaga
ctgacctact

cgctage

<210> 18
<211> 442
<212> DNA

tgaacttecgg
tgcagctgaa
gtaccgtgtce
gcaagggcct
ccttcaccte
tgaactccct

atgactacga

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 18

gcggecgeca
acctgtggceg
cgggtgtcct
cagcggacca
atccectece
gtggaatccg
ttcggegetg

cccaccctee

<210> 19
<211> 424
<212> DNA

tggaatccca
acatcctgcet
tctectgeceg
acggctcccce
ggttctcegg
aggatatcgc
gcaccaagct

gacgagcagce

<213> Atrtificial Sequence

<220>

EP 3 489 254 B9

cctgeggetg
gcagtccgga
cggcttctee
ggaatggctg
ccggetgtece
gcagtccaac

gttcgectac

gacccaggtg
gacccagtcce
ggcctccecag
tcggetgetg
ctctggetcee
cgactactac

ggaactgaag

tg

atcttecctgg
cctggectgg
ctgaccaact
ggagtgattt
atcaacaagg

gacaccgcca

tggggacagg

ctgatctcce
ccegtgatcee
tccatcggeca
attaagtacg
ggcaccgact
tgccagcaga

cggaccgtgg

37

tgctgacccet
tgcagccttce
acggcgtgca
ggagcggcgyg
acaactccaa
tctactactg

gcaccctggt

tgctgttcetg
tgtcegtgtce
ccaacatcca
cctecegagte
tcacccetgte
acaacaactg

ccgeteecte

gaagggcgtg
ccagtcecctg
ctgggtccga
caacaccgac
gtcccaggtg
cgccagagcec

caccgtgtcect

ggtgtccgge
tcctggecgag
ctggtatcag
tatctccgge
catcaactcce
gcccaccacce

cgtgttecate

60

120

180

240

300

360

420

427

60

120

180

240

300

360

420

442
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<223> Synthetic construct

<400> 19

gcggecgeca

cagtgccagg

agactgtcct
caggcccctg
tactacgceceg
ctgtacctge
accggcectgge

tagc

<210> 20
<211> 445
<212> DNA

tgaacttcgg

tgcagctggt

gcgecgecte
gcaagggcct
actccgtgaa
agatgaactc

tgggcccttt

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 20

gcggecgeca
acctgtggeg
agagccaccce
cagcagaagc
ggcatccctg
cggctggaac
acctttggece

cttecccacce

<210> 21
<211> 1035
<212> DNA

tggaatccca
agatcgtgct
tgtcctgeag
ccggecagge
accggttcetce
ccgaggactt
agggcaccaa

tccgacgage

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 21

EP 3 489 254 B9

cctgeggetg

ggaatccggce

cggcttcacce

ggaatgggtc

gggccggtte

cctgegggee

tgattactgg

gacccaggtg
gacccagtcc
agcctccceag
ccecteggetg
tggctcegge
cgccgtgtac
ggtggaaatc

agctg

atcttcectgg

ggaggcgtgg

ttctccaget
accttcatca
accatctcecce

gaggacaccg

ggccagggca

ctgatctcce
cccggecaccece
tcecgtgggcet
ctgatctacg
tcecggcaccg
tactgccagce

aagcggaccg

38

tgctgaccct

tgcagcctgg

acaccatgca
gctacgacgg
gggacaactc
ccatctacta

ccetggtcac

tgctgttetg
tgtctctgag
cctcctacct
gcgcetttete
acttcaccct
agtacggctc

tggececgetcee

gaagggcgtg

cagatccctg

ctgggtccga
caacaacaag
caagaacacc
ctgecgeceegg

cgtgtecctcece

ggtgtccgge
ccectggegag
ggcttggtat
tcgggceccacce
gaccatctcc
ctcceectgg

ctccgtgtte

60

120

180

240

300

360

420

424

60

120

180

240

300

360

420

445
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gctagcacaa
ggcactgctg
tggaactctg
ggactgtact
tacatttgta
aaatcctgtg
ccttetgtgt

gaggtgacat

tacgtcgatg
tcaacctaca
gaatacaagt
aaggccaagg
ctgaccaaaa
gctgtggagt
ctggattctg
cagcagggga
cagaaatccc

ggtggtggcg

<210> 22
<211> 435
<212> DNA

agggccctag
ctctgggatg
gtgctctgac
ctctgtcatc
atgtgaacca
acaaaaccca

ttctgttcece

gtgtggtggt

gagtggaagt
gagtcgtcag
gtaaagtctc
gacagcctag
accaggtgtc
gggagtcaaa
atggctcttt
atgtcttttce
tgtctetgte

gatcc

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 22
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tgtgtttecect
cctggtgaag
ttctggtgtce
tgtggtcact
caaaccatcc
cacctgccca
accaaaacca

ggatgtgtct

ccacaatgcc
tgtgctgact
aaacaaggcc
ggaaccccag
cctgacatge
tggacagcct
ctttctgtac
ttgctctgte

tccegggaaa

ctggctceccect
gattacttte
cacactttcc
gtgcecectcett
aacactaaag
ccttgtectg
aaagataccc

catgaggacc

aaaaccaagc
gtgctgecatc
ctgcctgete
gtctacaccc
ctggtcaaag
gagaacaact
tccaaactga
atgcatgagg

ggcggcggag

39

cttccaaatc
ctgaacctgt
ctgctgtget
catctctggg
tggacaaaaa
ccecctgaact
tgatgatctc

ctgaggtcaa

ctagagagga
aggattggct
caattgagaa
tgccaccttce
gcttctacce
acaaaacaac
ctgtggacaa

ctctgcataa

gatctggcgg

cacttctggt
gactgtctca
gcagtctagt
aacccagacc
agccgaaccc
gctgggagga
tagaacccct

atttaattgg

acagtacaat
gaatggcaag
aacaatctca
acgcgacgaa
ttctgacatt
cceceectgtg
gtctagatgg
ccactacact

aggcggttct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1035
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gcggecgeca
cagtgtcagg
aagatgtcct
cagacccccg
tcctacaacce
gcctacatge
tctacctact

gtgtctgetg

<210> 23
<211> 405
<212> DNA

tgaattttgg
tgcagctgca
gcaaggcctc
gcagaggcct
agaagttcaa
agctgtccte
acggcggcga

ctagce

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 23

gcggccgeca
cagtgtcaga

gtgacaatga

ccecggetececa
gtgcggtttt
gccgaggatg
ggaggcacca
<210> 24

<211> 631
<212> DNA

tgaattttgg
tegtgetgte

cctgeeggge

gccccaagee
ccggcetetgg
ccgeccaccta

agctggaaat

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 24

EP 3 489 254 B9

actgaggctg
gcagcctggt
cggctacacc
ggaatggatc
gggcaaggcc
cctgacctcecce

ctggtactte

actgaggctg
ccagtccect

ctectectece

ttggatctac
ctctggecace
ctactgccag

caagcggacce

attttcctgg
gccgageteg
ttcaccagct
ggcgctatcet
accctgaccg

gaggactccg

aacgtgtggg

attttcctgg
gccatccetgt

gtgtcctaca

gccacctceca
tcctacteece
cagtggacca

gtggcggege

40

tgctgaccct
tgaaacctgg
acaacatgca
accccggcaa
ccgacaagte
ccgtgtacta

gcgctggeac

tgctgaccct
ctgctagecce

tccactggtt

acctggcecctce
tgaccatcte
gcaacccccee

cctet

gaaaggcgtc
cgecteegtg
ctgggtcaag
cggcgacacc
ctcttecace
ctgecgeceegg

caccgtgacc

gaaaggcgtc
tggcgagaaa

ccagcagaag

tggcgtgeca
tcgggtggaa

cacatttggce

60

120

180

240

300

360

420

435

60

120

180

240

300

360

405
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ggatccgecet
cccagactga
agacagggca
tcectggtact
gaggacacca
gaactgcgge
cagcccctga
gcctectecg
gctggccaga
ctgacccagg
ctgccecagece
<210> 25

<211> 1458
<212> DNA

gtcecttggge
gagagggccc
tgtttgccca
ctgatcctgg
aagaactggt
gggtggtggc
gatctgcecge
aggcccggaa
gactgggagt
gcgctacegt

ctagatccga

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 25

gcggecgeca
cagtgtcagg
tctctgacct
cgacagcctc
acctacaacc
ttctecectge

tctctggeca

tgaattttgg
tgcagctgca
gtaccgtgtce
ctggcagagg
ccagcctgaa
ggctgtcctce

ggaccaccge

EP 3 489 254 B9

cgtgtcegge
tgagctgtcc
gctggtggee
cctggececgge
ggtggccaag
cggcgagggce
tggcgececget
ctcegeatte
gcatctgcac

gctgggectg

gtgataagct

actgaggctg
ggaatctggc
cggctactcce
cctggaatgg
gtccagagtg
cgtgaccgcet

catggattac

gctagagcct
cctgacgatce
cagaacgtgce
gtgtccctga
gctggegtgt
tctggatctg
gctctggece
gggtttcagg
accgaggcca
ttcagagtga

t

attttcctgg
cctggactceg
atcacctccg
atcggctaca
accatgctge

gctgataccg

tggggccagg

41

ctcctggete
ctgceggect
tgctgatcga
ccggecggact
actacgtgtt
tgtceetgge
tgacagtgga
gccggetget
gagccagaca

ccecccgagat

tgctgacccet
tgcggecttce
accacgcectg
tctectacte
gggacacctc
ccgtgtacta

gctcecctegt

tgcegectcee
gctggacctg
cggccccectg
gtcctacaaa
ctttcagcetg
cctgecatcetg
tctgectect
gcacctgtct
cgecctggeag

cccagecgge

gaaaggcgtc
ccaaaccctg
gtettgggtg
cggcatcacc
caagaaccag
ctgcgccaga

gaccgtgtcce

60

120

180

240

300

360

420

480

540

600

631

60

120

180

240

300

360

420
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tctgectageca
ggcggcaccg
tcttggaact
tceggectgt
acctacatct
cccaagtcct
ggaccctctg
cccgaagtga
tggtacgtgg
aactccacct
aaagagtaca
tccaaggcca
gagctgacca
atcgcegtgg
gtgctggact
tggcagcagg
acccagaagt
tctggtggtg

<210> 26
<211> 405
<212> DNA

ccaagggccc
ccgetetggg
ctggcgecct
actccectgtce
gcaacgtgaa
gcgacaagac
tgttcectgtt
cctgegtggt
acggcgtgga
accgggtggt
agtgcaaggt
agggccagcc
agaatcaggt
aatgggagtc
ccgacggctce
gcaacgtgtt
ccectgteccet

gcggatcce

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 26

gcggecgeca
cagtgtgaca
gtgaccatca
aagcccggcea
ccctctagat
cagcccgagg

ggccagggca

tgaattttgg
tccagatgac
cctgteggge
aggcccccaa
ttteceggete
atatcgccac

ccaaggtgga
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ctecegtgtte
ctgecectcegtg
gacctcecgge
cagcgtcgtg
ccacaagccc
ccacacctgt
cccaccaaaa
ggtggatgtg
agtgcacaac
gtcegtgetg
gtccaacaag
acgggaaccc
gtccetgaca
caacggccag
attcttcctg

ctecetgcetece

gagccccggg

actgaggctg
ccagtcccece
ctceccaggac
gctgctgatce
tggctcegge
ctactactgce

aatcaagcgg

cctetggece
aaggactact
gtgcacacct
actgtgccct
tccaacacca
ccececttgte
ccgaaagaca
tcccacgagg
gccaagacca
accgtgctge
gcectgecetg
caggtgtaca
tgcctecgtga
cctgagaaca
tactcaaagce
gtgatgcacg

aaaggcggcg

attttcctgg
tccagcectgt
atctcctcct
tactacacct
accgacttta

cagcaaggca

accgtggcegg

42

cttcctctaa
tceceecgagece
ttccagectgt
cctcatctet
aggtggacaa
ctgccectga
ccctgatgat
accctgaagt
agcctagaga
accaggattg
ccecceccatcga
cactgccceccce
aaggcttcta
actacaagac
tgacagtgga
aggccctgeca

gaggatctgg

tgctgaccct
ctgcctetgt
acctgaactg
ccecggcetgea
ccttcaccat
acaccctgcecce

cgece

atctacctct
cgtgacagtg
gctgcagtcce
gggcacccag
gaaggtggaa
actgctggge
ctceceggace
gaagttcaat
ggaacagtac
gctgaacggce
aaagaccatc
tagccgegac
cceccectecgat
caccccccect
caagtccegg

caaccactac

cggaggcggt

gaaaggcgtc
gggcgacaga
gtatcagcag
ctceggegtg
cagctccetg

ctacaccttt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1458

60

120

180

240

300

360

405
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<210> 27
<211> 1455
<212> DNA

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 27

gcggecgeca
cagtgtcagg
tctctgacct
cagtcccctg
tacaacccca
tcectgaage
tacggccctg
gtgtcctetg
acctccgaat
actgtgtctt
cagtcctceceg
accaagacct
gtggaatcta
ccttecegtgt
gaagtgacct
tacgtggacg
tccacctacce
gagtacaagt
aaggccaagg
atgaccaaga
gccgtggaat
ctggactccg
caggaaggca

cagaagtccc

ggtggtggcg

tgaattttgg
tgcagctgceca
gcgctgtgta
agaagggcct
gcctggaatce
tgtcectecegt
gcaactacga
ctagcaccaa
ctacecgecge
ggaactctgg
gcetgtacte
acacctgtaa
aatacggccce
tcctgttece
gcgtggtggt
gcgtggaagt
gggtggtgtc
gcaaggtgtc
gccageccccg
atcaggtgtc
gggagtccaa
acggcagctt
acgtgttctce
tgtcecetgte

gatcc

EP 3 489 254 B9

actgaggctg
gcagtgggga
cggcggctcecce
ggaatggatc
cagagtgacc
gaccgccgcet
ctggtactte
gggcccecctcee
tctgggetge
cgccctgace
cctgteccage
cgtggaccac
tceectgeect
cccaaaaccc
ggatgtgtcc
gcacaacgcc
cgtgctgace
caacaagggc
ggaaccccag
cctgacctgt
cggccagect
cttcectgtac
ctgctcegtg

tctggggaaa

attttcctgg
gctggactgce
ttctecegget
ggcgagatca
atctcegtgg
gataccgeccg
gacctgtggg
gtgtttecctce
ctegtgaagg
tcecggegtge
gtcgtgacag
aagccctcca
ccttgecceccag
aaggacaccc
caggaagatc
aagaccaagc
gtgctgcacc
ctgceccaget
gtgtacacac
ctcgtgaaag
gagaacaact
tctcgeectga
atgcacgagg

ggcggcggag

43

tgctgaccct
tgaagccctce
actactggtc
accacggcgg
acacctccaa
tgtactactg
gcagaggcac
tggccecttg
actacttecce
acacctttcc
tgceccectceecag
acaccaaggt
cccectgaatt
tgatgatctc
ccgaggtgceca
ctagagagga
aggattggct
ccatcgaaaa
tgcctccaag
gcttctacce
acaagaccac
ccgtggacaa

ccctgcacaa

gatctggegg

gaaaggcgtc
cgagacactg
ctggattcgg
ctacgtgacc
gaaccagttc
cgccagagac
cctegtgace
ctcacgctce
cgagececcegtg
agctgtgcetg
ctctetggge
ggacaagcgg

tctgggcgga

ccggaccecec
gttcaattgg
acagttcaac
gaacggcaaa
gaccatcagc
ccaggaagag
ctccgatatce
cccecectgtg
gtcccggtgg
ccactacacc

aggcggttct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1455
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<210> 28
<211> 411
<212> DNA

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 28

gcggecgeca
cagtgtgaga
gctaccctgt
aagccceggece
cctgccagat
gaacccgagg

acatttggcg

<210> 29
<211> 449
<212> PRT

tgaattttgg
tecgtgetgac
cctgeegtge
aggctccceccg
tcteceggete
acttcgccgt

gaggcaccaa

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 29

EP 3 489 254 B9

actgaggctg
ccagtctcct
ctcccaatcc
gctgctgatce
tggctctgge
gtactactgce

ggtggaaatc

attttcctgg
gccaccctgt
gtgtcctcett
tacgatgcct
accgacttta
cagcagcggt

aagcggacceg

44

tgctgacccet
ctctgagecce
acctggectg
ccaatagagce
ccctgaccat

ccaactggcc

tggcggegece

gaaaggcgtc
tggcgagaga
gtatcagcaa
caccggcatc
ctecctetetg
tceccgececetg

Cc

60

120

180

240

300

360

411
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Gln

Thr

Gly

Gly

Gln

65

Leu

Ala

Thr

Pro

Val

Val

Met

Trp

50

Gly

Gln

Arg

Thr

Leu

Gln

Lys

Asn

35

Ile

Arg

Ile

Arg

val

115

Ala

Leu

Ile

20

Trp

Asp

Ile

Lys

Gly

100

Thr

Pro

Val

Ser

Val

Thr

Ala

Ser

85

Pro

Val

Ser

Gln

Cys

Lys

Thr

Phe

70

Leu

Tyr

Ser

Ser

EP 3 489 254 B9

Ser

Lys

Gln

Thr

55

Ser

Lys

Asn

Ser

Lys

Gly

Ala

Ala

40

Gly

Leu

Ser

Trp

Ala

120

Ser

45

Ala

Ser

25

Pro

Glu

Glu

Glu

Tyr

105

Ser

Thr

Glu

10

Asp

Gly

Pro

Thr

Asp

90

Phe

Thr

Ser

Val

Tyr

Gln

Thr

Ser

75

Thr

Asp

Lys

Gly

Lys

Thr

Gly

Tyr

60

Ala

Ala

Val

Gly

Gly

Lys

Phe

Leu

45

Ala

Ser

Thr

Trp

Pro

125

Thr

Pro

Thr
30

Lys

Gln

Thr

Tyr

Gly

110

Ser

Ala

Gly

15

Tyr

Trp

Lys

Ala

Phe

95

Gln

val

Ala

Glu

Tyr

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu
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Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

130

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu
370

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Lys

Leu

165

Leu

Thr

val

Pro

Phe

245

val

Phe

Pro

Thr

vVal

325

Ala

Arg

Gly

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

EP 3 489 254 B9

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr
375

Phe

Gly

Leu

Tyr

200

Lys

Pro

Lys

val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

46

Pro

Val

Ser

185

Tle

Val

Ala

Pro

val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Pro

155

Thr

val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

140

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala
380

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Val

Ala

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu
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Ser Asn Gly Gln
385

Asp Ser Asp Gly

Ser Arg Trp Gln
420

Ala Leu His Asn
435

Lys

<210> 30

<211> 219

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Synthetic construct

<400> 30

Pro Glu
390

Ser Phe
405

Gln Gly

His Tyr

EP 3 489 254 B9

Asn

Phe

Asn

Thr

Asn Tyr Lys

Leu Tyr

Val Phe
425

Gln Lys
440

47

Ser
410

Ser

Ser

Thr

395

Lys

Cys

Leu

Thr

Leu

Ser

Ser

Pro Pro Val Leu
400

Thr Val Asp Lys
415

Val Met His Glu
430

Leu Ser Pro Gly
445
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15

20

25

30

35

40

45

50

55

Asp Ile

Glu Pro

Asn Gly

Pro Gln
50

Asp Arg
65

Ser Arg

Leu Glu

Arg Thr

Gln Leu

130

Tyr Pro
145

Ser Gly

Thr Tyr

Lys His

Pro Val
210

<210> 31
<211> 460
<212> PRT

Val

Val

Asn

35

Leu

Phe

Val

Tyr

val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

<213> Atrtificial Sequence

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

EP 3 489 254 B9

Ser

Cys

Tyr

Arg

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Pro

Arg

Trp

40

Met

Ser

Val

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

48

Leu

Ser

25

Phe

Ser

Gly

Gly

Pro

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Val

Lys

Gln

Leu

Ala

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Pro

Ser

Arg

Val

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Thr

Leu

30

Gly

Gly

Leu

Leu

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Pro

15

His

Gln

Val

Arg

Gln

95

Leu

Asp

Asn

Leu

Asp

175

Tyr

Ser

Gly

Ser

Ser

Pro

Ile

80

His

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



10

15

20

25

30

35

40

45

50

55

<220>

<223> Synthetic construct

<400> 31

Glu

1

Ser

Ala

Gly

Gln

65

Met

Ala

Tyr

Val

Val

Ile

Gly

50

Gly

Glu

Arg

Tyr

Gln

Lys

Ser

35

Ile

Arg

Leu

Ala

Tyr
115

Leu

Val

20

Trp

Ile

Val

Ser

Pro

100

Tyr

Val

Ser

Val

Pro

Thr

Ser

85

Leu

Met

Gln

Cys

Arg

Ile

Ile

70

Leu

Arg

Asp

EP 3 489 254 B9

Ser

Lys

Gln

Phe

55

Thr

Arg

Phe

Val

Gly

Ala

Ala

40

Gly

Ala

Ser

Leu

Trp
120

49

Ala

Ser

25

Pro

Thr

Asp

Glu

Glu

105

Gly

Glu

10

Gly

Gly

Ala

Lys

Asp

Trp

Lys

Val

Gly

Gln

Asn

Ser

75

Thr

Ser

Gly

Lys

Thr

Gly

Tyr

60

Thr

Ala

Thr

Thr

Lys

Phe

Leu

45

Ala

Ser

Val

Gln

Thr
125

Pro

Ser

30

Glu

Gln

Thr

Tyr

Asp

110

Val

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

His

Thr

Ser

Tyr

Met

Phe

Tyr

80

Cys

Tyr

Val
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Ser

Ser

145

Asp

Thr

Tyr

Gln

Asp

225

Pro

Pro

Thr

Asn

Arg

305

Val

Ser

Lys

Glu

Ser

130

Lys

Tyr

Ser

Ser

Thr

210

Lys

Cys

Pro

Cys

Trp

290

Glu

Leu

Asn

Gly

Glu

Ala

Ser

Phe

Gly

Leu

195

Tyr

Lys

Pro

Lys

Val

275

Tyr

Glu

His

Lys

Gln

355

Met

Ser

Thr

Pro

Val

180

Ser

Ile

vVal

Ala

Pro

260

Val

Val

Gln

Gln

Ala

340

Pro

Thr

Thr

Ser

Glu

165

His

Ser

Cys

Glu

Pro

245

Lys

Val

Asp

Tyr

Asp

325

Leu

Arg

Lys

Lys

Gly

150

Pro

Thr

val

Asn

Pro

230

Glu

Asp

Asp

Gly

Asn

310

Trp

Pro

Glu

Asn

EP 3 489 254 B9

Gly

135

Gly

val

Phe

Val

Val

215

Lys

Leu

Thr

val

Val

295

Ser

Leu

Ala

Pro

Gln

Pro Ser Val

Thr

Thr

Pro

Thr

200

Asn

Ser

Leu

Leu

Ser

280

Glu

Thr

Asn

Pro

Gln

360

Val

50

Ala

Val

Ala

185

Val

His

Cys

Gly

Met

265

His

Val

Tyr

Gly

Ile

345

Val

Ser

Ala

Ser

170

Val

Pro

Lys

Asp

Gly

250

Ile

Glu

His

Arg

Lys

330

Glu

Tyr

Leu

Phe

Leu

155

Trp

Leu

Ser

Pro

Lys

235

Pro

Ser

Asp

Asn

Val

315

Glu

Lys

Thr

Thr

Pro

140

Gly

Asn

Gln

Ser

Ser

220

Thr

Ser

Arg

Pro

Ala

300

Val

Tyr

Thr

Leu

Cys

Leu

Cys

Ser

Ser

Ser

205

Asn

His

Val

Thr

Glu

285

Lys

Ser

Lys

Ile

Pro

365

Leu

Ala

Leu

Gly

Ser

190

Leu

Thr

Thr

Phe

Pro

270

Val

Thr

Val

Cys

Ser

350

Pro

Val

Pro

Val

Ala

175

Gly

Gly

Lys

Cys

Leu

255

Glu

Lys

Lys

Leu

Lys

335

Lys

Ser

Lys

Ser

Lys

160

Leu

Leu

Thr

Val

Pro

240

Phe

vVal

Phe

Pro

Thr

320

Val

Ala

Arg

Gly
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Phe
385

Glu

Phe

Gly

Tyr

<210> 32

<211> 213
<212> PRT

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 32

370

Tyr

Asn

Phe

Asn

Thr
450

Pro

Asn

Leu

Val

435

Gln

Ser

Tyr

Tyr

420

Phe

Lys

Asp

Lys

405

Ser

Ser

Ser

Ile

390

Thr

Lys

Cys

Leu

EP 3 489 254 B9

375

Ala

Thr

Leu

Ser

Ser
455

Val

Pro

Thr

Val

440

Leu

51

Glu

Pro

Val

425

Met

Ser

Trp

Val

410

Asp

His

Pro

Glu

395

Leu

Lys

Glu

Gly

380

Ser

Asp

Ser

Ala

Lys
460

Asn

Ser

Arg

Leu
445

Gly Gln

Asp Gly
415

Trp Gln
430

His Asn

Pro

400

Ser

Gln

His
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Ser

Thr

Thr

Gly

Ser

65

Asp

Leu

Ala

Ala

Ala

145

Val

Ser

Tyr

Ala

<210> 33
<211> 449
<212> PRT

Ser

Val

Trp

Glu

50

Ser

Glu

Val

Ala

Asn

130

Val

Glu

Ser

Ser

Pro
210

Glu

Arg

Tyr

35

Asn

Gly

Ala

Phe

Pro

115

Lys

Thr

Thr

Tyr

Cys

185

Ala

<213> Atrtificial Sequence

<220>

Leu

Ile

20

Gln

Lys

Asn

Asp

Gly

100

Ser

Ala

Val

Thr

Leu

180

Gln

Glu

Thr

Thr

Gln

Arg

Thr

Tyr

85

Gly

Val

Thr

Ala

Thr

165

Ser

Val

Cys

Gln

Cys

Lys

Pro

Ala

70

Tyr

Gly

Thr

Leu

Trp

150

Pro

Leu

Thr

EP 3 489 254 B9

Asp

Gln

Pro

Ser

55

Ser

Cys

Thr

Leu

Val

135

Lys

Ser

Thr

His

Pro Ala

Gly Asp
25

Gly Gln
40

Gly Ile

Leu Thr

Lys Ser

Lys Leu

105

Phe Pro
120

Cys Leu

Ala Asp

Lys Gln

Pro Glu

185

Glu Gly
200

52

Val

10

Ser

Ala

Pro

Ile

Arg

Thr

Pro

Ile

Ser

Ser

170

Gln

Ser

Ser

Leu

Pro

Asp

Thr

75

Asp

Val

Ser

Ser

Ser

155

Asn

Trp

Thr

Val

Arg

Ile

Arg

60

Gly

Gly

Leu

Ser

Asp

140

Pro

Asn

Lys

Val

Ala

Ser

Leu

45

Phe

Ala

Ser

Gly

Glu
125

Phe

Val

Lys

Ser

Glu
205

Leu

Tyr

30

Val

Ser

Gln

Gly

Gln

110

Glu

Tyr

Lys

Tyr

His

190

Lys

Gly

15

Tyr

Ile

Gly

Ala

Gln

95

Pro

Leu

Pro

Ala

Ala

175

Arg

Thr

Gln

Ala

Tyr

Ser

Glu

80

His

Lys

Gln

Gly

Gly

160

Ala

Ser

Val
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<223> Synthetic construct

<400> 33

Gln

1

Ser

Val

Gly

Lys

65

Met

Ala

Val

val

Leu

Tyr

50

Gly

Glu

Arg

Gln

Lys

His

35

Ile

Lys

Leu

Gly

Leu

Val

20

Trp

Asn

Ala

Ser

Phe
100

Gln

Ser

Val

Pro

Thr

Arg

85

Gly

Gln

Cys

Lys

Tyr

Leu

70

Leu

Gly

EP 3 489 254 B9

Ser

Glu

Gln

Asn

55

Thr

Arg

Ser

Gly

Ala

Ala

40

Asp

Arg

Ser

Tyr

53

Ala

Ser

25

Pro

Gly

Asp

Asp

Gly
105

Glu

10

Gly

Gly

Thr

Thr

Asp

Phe

Val

Tyr

Gln

Gln

Ser

75

Thr

Ala

Lys

Thr

Gly

Thr

60

Ile

Ala

Tyr

Lys

Phe

Leu

45

Asn

Asn

Val

Asn

Phe

Pro

30

Glu

Lys

Thr

Tyr

Gly
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

Gln

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly
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15

20

25

30

35

40

45

50

55

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

vVal

275

Thr

Val

Cys

Ser

Pro
355

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

val

Ser

Lys

Leu

165

Leu

Thr

Vval

Pro

Phe

245

Vval

Phe

Pro

Thr

Val

325

Ala

Arg

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu
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Ser

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

Pro

Lys

val

Tyr

280

Glu

His

Lys

Gln

Met
360

54

Ser

Thr

Pro

val

Ser

185

Ile

Val

Ala

Pro

val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Thr

Ser

Glu

Asn

170

Ser

Cys

Glu

Pro

Lys

250

val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Lys

Gly

Pro

155

Thr

vVal

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Gly

Gly

140

Val

Phe

Val

vVal

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

vVal
365

Ser

Ala

vVal

Ala

vVal

1390

His

Cys

Gly

Asn

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Val

Ala

Ser

val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr
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55

Cys

Ser
385

Asp

Ser

Ala

Lys

<210> 34
<211> 215
<212> PRT

Leu

370

Asn

Ser

Arg

Leu

val

Gly

Asp

Trp

His
435

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 34

Asp

1

Asp

Tyr

Ile

Gly

65

Pro

Tyr

Ile

Arg

Leu

Tyr

50

Ser

Glu

Thr

Gln

val

Tyr

35

Ser

Gly

Asp

Phe

Lys

Gln

Gly

Gln

420

Asn

Leu

Thr

20

Trp

Thr

Ser

Ser

Gly
100

Gly

Pro

Ser

405

Gln

His

Thr

Met

Tyr

Ser

Gly

Ala

85

Gly

Phe

Glu

390

Phe

Gly

Tyr

Gln

Thr

Gln

Asn

Thr

70

Ser

Gly
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Tyr

375

Asn

Phe

Asn

Thr

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Pro Ser Asp

Asn

Leu

Val

Gln
440

Pro

Ser

Lys

40

Ala

Phe

Phe

Arg

55

Tyr

Tyr

Phe

425

Lys

Ser

Ala

25

Pro

Ser

Thr

Cys

Leu
105

Lys

Ser

410

Ser

Ser

Ser

10

Ser

Gly

Gly

Leu

His

90

Glu

Ile

Thr

395

Lys

Cys

Leu

Leu

Ser

Lys

Val

Thr

75

Gln

Ile

Ala

380

Thr

Leu

Ser

Ser

Ser

Ser

Ala

Pro

60

Ile

Trp

Lys

Val

Pro

Thr

Val

Leu
445

Ala

Val

Pro

45

Ala

Ser

Asn

Arg

Glu

Pro

Val

Asn

430

Ser

Ser

Ser

30

Lys

Arg

Ser

Arg

Thr
110

Trp

vVal

Asp

415

His

Pro

Val

15

Ser

Leu

Phe

Leu

Tyr

95

Val

Glu

Leu

400

Lys

Glu

Gly

Gly

Ser

Trp

Ser

Gln

80

Pro

Ala



10

15

20

25

30

35

40

45
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55

Ala

Gly

Val

145

Ser

Thr

Tyr

Ser

<210> 35
<211> 450
<212> PRT

Pro

Thr

130

Gln

Val

Leu

Ala

Phe
210

Ser

115

Ala

Trp

Thr

Thr

Cys

195

Asn

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 35

Glu
1

Ser

Ala

Ser

Lys

65

Leu

Val

Leu

Met

Ala

50

Gly

Gln

Gln

Arg

Ser

35

Ile

Arg

Met

Val

Ser

Lys

Glu

Leu

180

Glu

Arg

Leu

Leu

20

Trp

Thr

Phe

Asn

Phe

Val

Val

Gln

165

Ser

Val

Gly

Leu

Ser

Val

Pro

Thr

Ser
85

Ile

val

Asp

150

Asp

Pro

Thr

Glu

Glu

Cys

Arg

Ser

Ile

70

Leu
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Phe

Cys

135

Asn

Ser

Arg

His

Cys
215

Ser

Ala

Gln

Gly

55

Ser

Arg

Pro

120

Leu

Ala

Lys

Lys

Gln
200

Gly

Ala

Ala

40

Gly

Arg

Val

56

Pro

Leu

Leu

Asp

Ala

185

Gly

Gly

Ser

25

Pro

Ser

Asp

Glu

Ser

Asn

Gln

Ser

170

Asp

Leu

Asp

10

Gly

Gly

Thr

Asn

Asp

Asp

Asn

Ser

155

Thr

Tyr

Ser

Leu

Phe

Lys

Asn

Ser

75

Thr

Glu

Phe

140

Gly

Tyr

Glu

Ser

Val

Thr

Gly

Tyr

60

Gln

Ala

Gln

125

Tyr

Asn

Ser

Lys

Pro
205

Gln

Phe

Leu

45

Ala

Asn

Val

Leu

Glu

Ser

Leu

His

190

Val

Pro

Ser

30

Glu

Asp

Thr

Tyr

Lys

Ala

Gln

Ser

175

Lys

Thr

Gly

15

Asn

Trp

Ser

Leu

Ile
95

Ser

Lys

Glu

160

Ser

Val

Lys

Gly

Tyr

Val

Val

Tyr

80

Cys
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15

20
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35
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55

Gly

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Val

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

100

Vval

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

vVal

Thr

val

Cys

Ser
340

Tyr

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Arg

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

val

Ala
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Ser

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Thr Trp Tyr Pro

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

57

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

Ser

Thr

Pro

val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Leu

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Tyr

Gly

125

Gly

Val

Phe

Val

vVal

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln
350

Gly

Ser

Ala

val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

vVal

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr
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55

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

<210> 36
<211> 214
<212> PRT

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys
450

Pro

355

Leu

Asn

Ser

Arg

Leu
435

<213> Atrtificial Sequence

<220>

<223> Synthetic construct

<400> 36

Asp
1

Asp

Leu

Tyr

Ser

65

Glu

Ile

Arg

Ala

Ala

50

Gly

Asp

Gln

Val

Trp

35

Ala

Ser

Phe

Pro

val

Gly

Asp

Trp

420

His

Met

Thr

20

Phe

Ser

Gly

Ala

Ser

Lys

Gln

Gly

405

Gln

Asn

Thr

Ile

Gln

Ser

Thr

Thr
85

Arg

Gly

Pro

390

Ser

Gln

His

Gln

Thr

Gln

Leu

Asp

70

Tyr
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Asp

Phe

375

Glu

Phe

Gly

Tyr

Ser

Cys

Lys

His

55

Phe

Tyr

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Pro

Arg

Pro

40

Ser

Thr

Cys

58

Leu

Pro

Asn

Leu

Val

425

Gln

Ser

Ala

25

Gly

Lys

Leu

Leu

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Ser

10

Ser

Lys

Val

Thr

Gln
90

Lys

Asp

Lys

395

Ser

Ser

Ser

Leu

Gln

Ala

Pro

Ile

75

Tyr

Asn

Ile

380

Thr

Lys

Cys

Leu

Ser

Asp

Pro

Thr

60

Ser

Ser

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Ala

Ile

Lys

45

Gln

Ser

Thr

Val

vVal

Pro

Thr

val

430

Leu

Ser

Ser

30

Ser

Phe

Leu

Tyr

Ser

Glu

Pro

Val

415

Met

Ser

Val

15

Asn

Leu

Ser

Gln

Pro
95

Leu

Trp

Val

400

Asp

His

Pro

Gly

Tyr

Ile

Gly

Pro

80

Ile
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15

20
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30

35
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55

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

<210> 37
<211> 450
<212> PRT

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

<213> Homo sapiens

<400> 37

Glu
1

Ser

Tyr

Ala

Lys

65

Leu

Val

Leu

Ile

Arg

50

Gly

Gln

Gln

Arg

His

35

Ile

Arg

Met

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Val

Ser

Val

Pro

Thr

Ser
85

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Glu

Cys

Arg

Thr

Ile

70

Leu

EP 3 489 254 B9

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Ser

Ala

Gln

Asn

55

Ser

Arg

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Ala

Ala

40

Gly

Ala

Ala

59

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Gly

Ser

25

Pro

Tyr

Asp

Glu

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Gly

10

Gly

Gly

Thr

Thr

Asp
90

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Leu

Phe

Lys

Arg

Ser

75

Thr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Val

Asn

Gly

Tyr

60

Lys

Ala

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Gln

Ile

Leu

45

Ala

Asn

Val

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

Lys

30

Glu

Asp

Thr

Tyr

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

15

Asp

Trp

Ser

Ala

Tyr
95

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gly

Thr

Val

Val

Tyr

80

Cys
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55

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

val

Thr

Glu

275

Lys

Ser

Lys

Ile

Gly

100

Vval

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

vVal

Thr

val

Cys

Ser
340

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

val

Ala
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Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Phe Tyr Ala

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

60

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

Ser

Thr

Pro

val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Tyr

Gly

125

Gly

Val

Phe

Val

vVal

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln
350

Gly

Ser

Ala

val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

vVal

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr
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55

Thr Leu

Thr Cys
370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys
450

<210> 38
<211> 449
<212> PRT

Pro

355

Leu

Asn

Ser

Arg

Leu
435

<213> Homo sapiens

<400> 38

Gln Val
1

Ser Leu

Gly Vval

Gly Vval
50

Ser Arg
65

Lys Met

Arg Ala

Gln

Ser

His

35

Ile

Leu

Asn

Leu

Pro

val

Gly

Asp

Trp

420

His

Leu

Ile

20

Trp

Trp

Ser

Ser

Thr
100

Ser

Lys

Gln

Gly

405

Gln

Asn

Lys

Thr

Val

Ser

Ile

Leu

85

Tyr

Arg

Gly

Pro

390

Ser

Gln

His

Gln

Cys

Arg

Gly

Asn

70

Gln

Tyr
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Glu

Phe

375

Glu

Phe

Gly

Tyr

Ser

Thr

Gln

Gly

55

Lys

Ser

Asp

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Gly

Val

Ser

40

Asn

Asp

Asn

Tyr

61

Met

Pro

Asn

Leu

Val

425

Gln

Pro

Ser

25

Pro

Thr

Asn

Asp

Glu
105

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Gly

10

Gly

Gly

Asp

Ser

Thr

90

Phe

Lys

Asp

Lys

395

Ser

Ser

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Ala

Asn

Ile

380

Thr

Lys

Cys

Leu

Val

Ser

Gly

Asn

60

Ser

Ile

Tyr

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Gln

Leu

Leu

45

Thr

Gln

Tyr

Trp

Val

vVal

Pro

Thr

val

430

Leu

Pro

Thr

30

Glu

Pro

Vval

Tyr

Gly
110

Ser

Glu

Pro

Val

415

Met

Ser

Ser

15

Asn

Trp

Phe

Phe

Cys

95

Gln

Leu

Trp

Val

400

Asp

His

Pro

Gln

Tyr

Leu

Thr

Phe

80

Ala

Gly
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15
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55

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

vVal

275

Thr

Val

Cys

Ser

Pro
355

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

val

Ser

Lys

Leu

165

Leu

Thr

Vval

Pro

Phe

245

Vval

Phe

Pro

Thr

Val

325

Ala

Arg

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp
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Ala

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

Pro

Lys

val

Tyr

280

Glu

His

Lys

Gln

Leu
360

62

Ser

Thr

Pro

val

Ser

185

Ile

Val

Ala

Pro

val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Lys

Gly

Pro

155

Thr

vVal

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Gly

Gly

140

Val

Phe

Val

vVal

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

vVal
365

Ser

Ala

vVal

Ala

vVal

1390

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Val

Ala

Ser

val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr
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Cys

Ser
385

Asp

Ser

Ala

Lys

<210> 39
<211> 448
<212> PRT

Leu

370

Asn

Ser

Arg

Leu

val

Gly

Asp

Trp

His
435

<213> Homo sapiens

<400> 39

Gln

1

Ser

Thr

Thr

Lys

65

Leu

Ala

Leu

Val

Leu

Met

Phe

50

Gly

Gln

Arg

Val

Gln

Arg

His

35

Ile

Arg

Met

Thr

Thr
115

Lys

Gln

Gly

Gln

420

Asn

Leu

Leu

20

Trp

Ser

Phe

Asn

Gly

100

Val

Gly

Pro

Ser

405

Gln

His

Val

Ser

Val

Tyr

Thr

Ser

85

Trp

Ser

Phe

Glu

390

Phe

Gly

Tyr

Glu

Cys

Arg

Asp

Ile

70

Leu

Leu

Ser
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Tyr

375

Asn

Phe

Asn

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Ala

Pro Ser Asp

Asn

Leu

Val

Gln
440

Gly

Ala

Ala

40

Asn

Arg

Ala

Pro

Ser

120

63

Tyr

Tyr

Phe

425

Lys

Gly

Ser

25

Pro

Asn

Asp

Glu

Phe

105

Thr

Lys

Ser

410

Ser

Ser

Gly

10

Gly

Gly

Lys

Asn

Asp

Asp

Lys

Ile

Thr

395

Lys

Cys

Leu

Val

Phe

Lys

Tyr

Ser

75

Thr

Tyr

Gly

Ala

380

Thr

Leu

Ser

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Pro

Val

Pro

Thr

Val

Leu
445

Gln

Phe

Leu

45

Ala

Asn

Ile

Gly

Ser
125

Glu

Pro

Val

Met

430

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gln

110

Val

Trp

vVal

Asp

415

His

Pro

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Gly

Phe

Glu

Leu

400

Lys

Glu

Gly

Arg

Tyr

Val

Val

Tyr

80

Cys

Thr

Pro
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Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Asp

Phe

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr
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Ser

135

Phe

Gly

Leu

Tyr

Arg

215

Pro

Lys

val

Tyr

Glu

295

His

Lys

Gln

Leu

Pro

Thr Ser Gly

Pro

vVal

Ser

Ile

200

vVal

Ala

Pro

val

vVal

280

Gln

Gln

Ala

Pro

Thr

360

Ser

64

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser
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370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

Claims

1.

A method of preparing a therapeutically active antibody-peptide fusion protein, the method comprising,

preparing a codon optimized nucleotide sequence of the antibody-peptide fusion protein, wherein the codon
optimized nucleotide sequence is optimized for expression in a Chinese Hamster Ovary (CHO) host cell, wherein
the antibody-protein fusion protein comprises a targeting moiety and immunomodulating moiety, wherein the
targeting moiety and the immunomodulating moiety are linked by an amino acid spacer selected from SEQ ID
NO:30orSEQIDNO: 11, wherein theimmunomodulating moiety is TGF-BRII comprising the amino acid sequence
of SEQ ID NO: 4; wherein the targeting moiety is selected from the group consisting of an Anti-EGFR1 antibody,
consisting of heavy chain SEQ ID NO: 5 and light chain SEQ ID NO: 6, an Anti-HER2/Neu antibody consisting
of heavy chain SEQ ID NO: 1 and light chain SEQ ID NO: 2; and anti-CTLA4 antibody consisting of heavy chain
of SEQ ID NO: 7 and a light chain of SEQ ID NO: 8,-wherein SEQ ID NO: 4 is attached via the amino acid
spacer to the C-terminus of SEQ ID NO: 1 or SEQ ID NO: 2 of Anti-HER2/Neu; C-terminus of SEQ ID NO: 5
or SEQ ID NO: 6 of Anti-EGFR1; or C-terminus of SEQ ID NO: 7 or SEQ ID NO: 8 of Anti-CTLA-4;

cloning the optimized sequence of said antibody-peptide fusion protein in a Chinese Hamster Ovary (CHO)
host cell capable of transient or continued expression;

growing the CHO host cell in a feed batch mode in a fermentation medium under suitable conditions for growing
and allowing the CHO host cell to express a cloned protein, wherein the fermentation medium comprises a
divalent transitional metallic salt; , wherein the divalent transitional metallic salt includes a zinc ion, wherein the
divalent transitional metallic salt is zinc sulphate hepta hydrate salt and purifying the expressed antibody-peptide
fusion protein and optionally checking the bi-specific binding capabilities of the antibody-peptide fusion protein
to its targets.

The method of claim 1, wherein the divalent transitional metallic salt is introduced into the cell culture either initially
or in fed-batch mode.

The method of claim 2, wherein the zinc sulphate hepta hydrate salt is at an initial concentration of 0.4 mM added
to the fermentation medium, the production fermentation starts with initial cell count of 0.3-0.45x 106 cells/ml at 37 =
1°C during the first 3-4 days followed by culture at 31+1°C until the 7th day and wherein the accumulation of lactate
is reduced by almost 10-40% during the cell culture.

The method of claim 1, wherein the expressed antibody-peptide fusion protein is subjected to affinity chromatography
using a Mab Select Xtra protein A column having a specific pH.

The method of claim 1, wherein the supernatant binding and passing through the Mab Select Xtra protein A column
is pH adjusted to the specific pH of the protein A column.

The method of claim 1, wherein the antibody-proteins fusion protein binds through the Fc region of the antibody to
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the column while impurities are eliminated as flow through.

7. The method of claim 1, wherein the antibody-protein fusion protein bound to the column is eluted using glycine at
pH 3.0 and adjusted to neutral pH for storage.

8. The method of claim 1, wherein the purified protein is stored at -20°C or at 2-8°C.

9. The method of claim 1, wherein optimized nucleotide sequence comprises an increase of CG nucleotides relative
to a non-optimized nucleotide sequence.

Patentanspriiche

1. Verfahren zur Herstellung eines therapeutisch aktiven Antikdrper-Peptid-Fusionsproteins, wobei das Verfahren
umfasst:

Herstellen einer Codon-optimierten Nukleotidsequenz des Antikorper-Peptid-Fusionsproteins. wobei die Codon-
optimierte Nukleotidsequenz fiir die Expression in einer Chinese Hamster Ovary (CHO)-Wirtszelle optimiert ist,
wobei das Antikérper-Protein-Fusionsprotein eine Targeting-Einheit und eine immunmodulierende Einheit um-
fasst, wobei die Targeting-Einheit und die immunmodulierende Einheit durch einen Aminosaure-Spacer ver-
knupft sind, der ausgewahlt ist unter SEQ ID NO: 3 oder SEQ ID NO: 11, wobei die immunmodulierende Einheit
TGF-BRII ist, umfassend die Aminosauresequenz von SEQ ID NO: 4; wobei die Targeting-Einheit ausgewahit
ist aus der Gruppe, bestehend aus einem Anti- EGFR1- Antikorper, bestehend aus der schweren Kette mit der
SEQ ID NO: 5 und der leichten Kette mit der SEQ ID NO: 6, einem Anti-HER2/ Neu - Antikérper, bestehend
aus der schweren Kette mit der SEQ ID NO: 1 und der leichten Kette mit der SEQ ID NO: 2; und Anti-CTLA4-
Antikorper, bestehend aus der schweren Kette mit SEQ ID NO: 7 und einer leichten Kette mit der SEQ ID NO:
8, wobei SEQ ID NO: 4 Giber den Aminosaure-Spacer an den C -Terminus von SEQ ID NO: 1 oder SEQ ID NO:
2 von Anti - HER2/ Neu gebunden ist; C -Terrminus von SEQ ID NO: 5 oder SEQ ID NO: 6 von Anti-EGFR1 ;
oder C-Terminus von SEQ ID NO: 7 oder SEQ ID NO: 8 von Anti-CTLA-4;

Klonieren der optimierten Sequenz des Antikdrper-Peptid-Fusionsproteins in eine Chinese Hamster Ovary
(CHO)-Wirtszelle, die zur voriibergehenden oder fortgesetzten Expression fahig ist;

Zichten der CHO-Wirtszelle in einem Feed-Batch-Modus in einem Fermentationsmedium unter geeigneten
Zuchtbedingungen fiir das Wachstum und die Expression eines klonierten Proteins durch die (CHO)-Wirtszelle,
wobei das Fermentationsmedium ein zweiwertiges Ubergangsmetallsalz umfasst; wobei das zweiwertige Uber-
gangsmetallsalz ein Zinkion umfasst, wobei das zweiwertige Ubergangsmetallsalz Zinksulfat-Heptahydratsalz
ist und Reinigen des exprimierten Antikérper-Peptid-Fusionsproteins und gegebenenfalls Uberpriifen der bis-
pezifischen Bindungsfahigkeiten des Antikorper-Peptid-Fusionsproteins an seine Ziele.

2. Verfahren nach Anspruch 1, wobei das zweiwertige Ubergangsmetallsalz entweder zu Beginn oder im Fed-Batch-
Modus in die Zellkultur eingefiihrt wird.

3. Verfahren nach Anspruch 2, wobei das Zinksulfat-Heptahydratsalz in einer anfanglichen Konzentration von 0,4 mM
dem Fermentationsmedium zugesetzt wird, die Produktionsfermentation mit einer anfanglichen Zellzahl von 0,3-0,45
X 108 Zellen/ml bei 37 + 1°C wahrend der ersten 3-4 Tage beginnt, gefolgt von Kultivieren bei 31 + 1°C bis zum
7. Tag, und wobei die Laktatakkumulation wahrend der Zellkultur um fast 10-40 % verringert wird.

4. Verfahren nach Anspruch 1, wobei das exprimierte Antikdrper-Peptid-Fusionsprotein einer Affinitdtschromatogra-
phie unter Verwendung einer Mab Select Xtra Protein A Sdule mit einem spezifischen pH-Wert unterzogen wird.

5. Verfahren nach Anspruch 1, wobei der pH-Wert bei Binden und Passieren des Uberstands durch die Mab Select
Xtra Protein A Saule auf den spezifischen pH-Wert der Protein-A-Saule eingestellt wird.

6. Verfahren nach Anspruch 1, wobei das Antikérper-Protein-Fusionsprotein durch die Fc-Region des Antikdrpers an
die Saule bindet, wahrend Verunreinigungen als Durchfluss entfernt werden.

7. Verfahren nach Anspruch 1, wobei das an die Sdule gebundene Antikoérper-Protein-Fusionsprotein unter Verwen-
dung von Glycin bei pH 3,0 eluiert und zur Lagerung auf einen neutralen pH-Wert eingestellt wird.
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8. Verfahren nach Anspruch 1, wobei das gereinigte Protein bei -20 °C oder bei 2-8°C gelagert wird.
9. Verfahren nach Anspruch 1, wobei die optimierte Nukleotidsequenz eine Zunahme von CG-Nukleotiden in Vergleich
zu einer nicht optimierten Nukleotidsequenz umfasst.
Revendications

1. Procédé de préparation d’'une protéine de fusion anticorps-peptide thérapeutiquement active, le procédé compre-
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nant,

la préparation d’une séquence nucléotidique a codon optimisé de la protéine de fusion anticorps-peptide, dans
laquelle la séquence nucléotidique a codon optimisé est optimisée pour I'expression dans une cellule hote
d’ovaire de hamster chinois (CHO), dans laquelle la protéine de fusion anticorps-peptide comprend une fraction
de ciblage et une fraction d'immunomodulation, dans laquelle la fraction de ciblage et la fraction d'immunomo-
dulation sont liées par un espaceur d’acides aminés choisi parmi SEQ ID NO : 3 ou SEQ ID NO: 11, dans
laquelle la fraction d'immunomodulation est TGF-BRII comprenant la séquence d’acides aminés de SEQ ID
NO : 4 ; dans lequel la fraction de ciblage est choisie dans le groupe constitué d’un anticorps Anti-EGFRI,
constitué d’'une chaine lourde SEQ ID NO: 5 et d’'une chaine légére SEQ ID NO : 6, d’'un anticorps Anti-
HER2/Neu constitué d’'une chaine lourde SEQ ID NO : 1 etd’une chaine légere SEQID NO : 2 ; et d’'un anticorps
anti-CTLA4 constitué d’'une chaine lourde de SEQ ID NO : 7 et d’'une chaine Iégére de SEQ ID NO : 8, -dans
laquelle SEQ ID NO : 4 est fixée via I'espaceur d’acides aminés a I'extrémité C-terminale de SEQ ID NO : 1 ou
SEQ ID NO : 2 de Anti-HER2/Neu ; a I'extrémité C-terminale de SEQ ID NO : 5 ou SEQ ID NO : 6 de Anti-
EGFR1 ; ou a I'extrémité C-terminale de SEQ ID NO : 7 ou SEQ ID NO : 8 de Anti-CTLA-4 ;

le clonage de la séquence optimisée de ladite protéine de fusion anticorps-peptide dans une cellule hote d’ovaire
de hamster chinois (CHO) capable d’expression transitoire ou continue ;

la culture de la cellule héte CHO dans un milieu de fermentation a alimentation discontinue dans des conditions
appropriées pour cultiver et permettre a la cellule héte CHO d’exprimer une protéine clonée, dans laquelle le
milieu de fermentation comprend un sel de métal de transition divalent ; dans laquelle le sel de métal de transition
divalent comprend un ion zinc, dans laquelle le sel de métal de transition divalent est un sel de sulfate de zinc
heptahydraté, et

la purification de la protéine de fusion anticorps-peptide exprimée et optionnellement la vérification des capacités
de liaison bispécifique de la protéine de fusion anticorps-peptide a ses cibles.

Procédé selon la revendication 1, dans lequel le sel de métal de transition divalent est introduit dans la culture
cellulaire soit initialement, soit de maniére discontinue.

Procédé selon la revendication 2, dans lequel le sel de sulfate de zinc heptahydraté est a une concentration initiale
de 0,4 mM ajouté au milieu de fermentation, la fermentation de production commence avec un comptage cellulaire
initial de 0,3-0,45% 108 cellules/ml & 37+ 1°C pendant les premiers 3-4 jours suivie d’une culture a 31+1°C jusqu’au
7éme jour et dans lequel 'accumulation de lactate est réduite de presque 10-40 % pendant la culture cellulaire.

Procédé selon la revendication 1, dans lequel la protéine de fusion anticorps-peptide exprimée est soumise a une
chromatographie d’affinité en utilisant une colonne de protéine A Mab Select Xtra ayant un pH spécifique.

Procédé selon larevendication 1, dans lequel le pH du surnageant se liant et passant a travers la colonne de protéine
A Mab Select Xtra est ajusté au pH spécifique de la colonne de protéine A.

Procédé selon la revendication 1, dans lequel la protéine de fusion anticorps-protéine se lie par la région FC de
I'anticorps a la colonne alors que les impuretés sont éliminées en suivant 'écoulement a travers la colonne.

Procédé selon la revendication 1, dans lequel la protéine de fusion anticorps-protéine liée a la colonne est éluée
en utilisant de la glycine a pH 3,0 et est ajustée a un pH neutre pour le stockage.

Procédé selon la revendication 1, dans lequel la protéine purifiée est stockée a - 20°C ou a 2-8°C.

Procédé selon la revendication 1, dans lequel la séquence nucléotidique optimisée comprend une augmentation
de nucléotides CG par rapport a une séquence nucléotidique non-optimisée.
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Anti-HER2/neu-TGFBRII fusion protein at LC constant region
Amino acid sequence of Anti-HER2/neu heavy chain:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGK
GLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSL
RAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTKGPS
VFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKY
DKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPG

Amino acid sequence of Anti-HER2/neu light chain fusion protein:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKA
PKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYC
QQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASV
VCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGG
GSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCK
FCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENI
TLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPD

Figure 1
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Anti-EGFR1-TGFBRII fusion protein at LC constant region
Amino acid sequence of Anti-EGFR1 heavy chain:

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPG
KGLEWLGVIWSGGNTDYNTPFTSRLSINKDNSKSQVFFKMNSL
QSNDTAIYYCARALTYYDYEFAYWGQGTLVTVSAASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPG

Amino acid sequence of Anti-EGFR1 light chain fusion protein:

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSP
RLLIKYASESISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQ
NNNWPTTFGAGTKLELKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGGS
GGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFC
DVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITL
ETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSS
DECNDNIIFSEEYNTSNPD

Figure 2
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Anti-CTLA4-TGFBRII fusion protein at LC constant region
Amino acid sequence of anti-CTLA4 heavy chain:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYTMHWVRQAP
GKGLEWVTFISYDGNNKYYADSVKGRFTISRDNSKNTLYLQMN
SLRAEDTAIYYCARTGWLGPFDYWGQGTLVTVSSASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHT
FPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPG

Amino acid sequence of anti-CTLA4 light chain fusion protein:

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQKPGQ
APRLLIYGAFSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYY
CQQYGSSPWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECG
GGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQ
LCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKN
DENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFM
CSCSSDECNDNIIFSEEYNTSNPD

Figure 3
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Anti-HER2/neu HC-4-1BB and LC-TGFRII fusion protein:
Amino acid sequence of heavy chain-4-1BB fusion protein:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVA
RIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRW
GGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL

SLSPGGGGGSGGGGSGGGGSACPWAVSGARASPGSAASPRLREGPE
LSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTG
GLSYKEDTKELWAKAGVYYVFFQLELRRWAGEGSGSVSLALHLQPLR
SAAGAAALALTVDLPPASSEARNSATGFQGRLLHLSAGQRLGVHLIHT
TARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain-TGFBRII fusion protein:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYS
ASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQ
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSFNRGECGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTD
NNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVW
RKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPD

Figure 4
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Anti-EGFR1 HC-4-1BB and LC-TGFBRII fusion protein:
Amino acid sequence of heavy chain-4-1BB fusion protein:

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWL
GVIWSGGNTDYNTPFTSRLSINKDNSKSQVFFKMNSLQSNDTAIYYCARA
LTYYDYEFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS

LSPGGGGGSGGGGSGGGGSACPWAVSGARASPGSAASPRLREGPEL
SPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGG
LSYKEDTKELWAKAGVYYVFFQLELRRWAGEGSGSVSLALHLQPLRS
AAGAAALALTVDLPPASSTARNSATFGFQGRLLHLSAGQRLGVHLHTE
ARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain-TGFBRII fusion protein:

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYA
SESISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQNNNWPTTFGAG
TKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYVYD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGECGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDN
NGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWR
KNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS
SDECNDNIIFSEEYNTSNPD

Figure 5

72



EP 3 489 254 B9

Anti-CTLA4 HC-4-1BB and LC-TGF@RII fusion protein:
Amino acid sequence of heavy chain-4-1BB fusion protein:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYTMHWVRQAPGKGLEW
VTFISYDGNNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAIYYCA
RTGWLGPFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGGGGGSGGGGSGGGGSACPWAVSGARASPGSAASPRLREGPEL
SPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGG
LSYKEDTKELWAKAGYYYVFFQLELRRWAGEGSGSVSLALHLQPLRS
AAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTE

ARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain-TGFBRII fusion protein:

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQKPGQAPRLLIY
GAFSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTF
GQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT
HQGLSSPVTKSFNRGECGGGGSGGGGSGGGGSTIPPHVQRKSVNNDMIV
TDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV
WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMC
SCSSDECNDNIIFSEEYNTSNPD

Figure 6
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Anti-HER2/neu HC-PD1 and LC-TGFBRII fusion protein:
Amino acid sequence of heavy chain-PD1 fusion protein:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVA
RIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRW
GGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC

LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL

SLSPGGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSPALLVWTE
GDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAATPEDRSQPGQD

CRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESL

RAELRVTERRAEVPTAHPSPSPRPAGQFQTLY

Amino acid sequence of light chain-TGFBRII fusion protein:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYS
ASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQ
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSFNRGECGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTD
NNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVW
RKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPD

Figure 7
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Anti-EGFR1 HC-PD1 and LC-TGFBRII fusion protein:
Amino acid sequence of heavy chain-PD1 fusion protein:

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWL
GVIWSGGNTDYNTPFTSRLSINKDNSKSQVFFKMNSLQSNDTAIYYCARA
LTYYDYEFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS

LSPGGGGGSGGGGSGGGGSPGWTLDSPDRPWNPPTFSPALLVVTEG
DNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDC
RFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLR
ATLRVTERRATVPTAHPSPSPRPAGQFQTLY

Amino acid sequence of light chain-TGFBRII fusion protein:

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYA
SESISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQNNNWPTTFGAG
TKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYVYD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGECGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDN
NGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWR
KNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS
SDECNDNIIFSEEYNTSNPD

Figure 8
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Anti-CTLA4 HC-PD1 and LC-TGFBRII fusion protein:
Amino acid sequence of heavy chain-PD1 fusion protein:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYTMHWVRQAPGKGLEW
VTFISYDGNNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAIYYCA
RTGWLGPFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS

LSPGGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSPALLVVTEG
DNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDC
RFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLR
ATLRVTERRAEVPTAHPSPSPRPAGQFQTLY

Amino acid sequence of light chain-TGFBRII fusionprotein:

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQKPGQAPRLLIY
GAFSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTF
GQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT
HQGLSSPVTKSFNRGECGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIV
TDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV
WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMC
SCSSDECNDNIIFSEEYNTSNPD

Figure 9
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Anti-HER2/neu HC-TGFRII-4-1BB fusion protein
Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVA
RIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRW
GGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNYFSCSVMHEALHNHYTQKSL
SLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFP
QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITL
ETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDN

HFSEEYNTSNPDEPKSCDKACPWAVSGARASPGSAASPRLREGPELSP
DDPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLS
YKEDTKELVWAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSA
AGAAALALTYDLPPASSEARNSATGFQGRLLHLSAGQRLGVHLHTEA
RARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYS
ASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQ
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSFNRGEC

Figure 10
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Anti-EGFR1 HC-TGFBRII-4-1BB fusion protein
Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWL
GVIWSGGNTDYNTPFTSRLSINKDNSKSQVFFKMNSLQSNDTAIYYCARA
LTYYDYEFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQL
CKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLET
VCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIF

SEEYNTSNPDEPKSCDKACPWAVSGARASPGSAASPRLREGPELSPD
DPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSY
KEDTKELWAKAGVYYVFFQLELRRWAGEGSGSVSLALHLQPLRSAA
GAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEAR
ARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain:

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYA
SESISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQNNNWPTTFGAG
TKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC

Figure 11
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Anti-CTLA4 HC-TGFBRII-4-1BB fusion protein

Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYTMHWVRQAPGKGLEW
VTFISYDGNNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAIYYCA
RTGWLGPFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQL
CKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLET
VCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIF

SEEYNTSNPDEPKSCDKACPWAVSGARASPGSAASPRLREGPELSPD
DPAGLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGYSLTGGLSY
KEDTKELVWAKAGYYYVFFQLELRRVVAGEGSGSVSLALHLQPLRSAA
GAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEAR
ARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain:

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQKPGQAPRLLIY
GAFSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTF
GQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT
HQGLSSPVTKSFNRGEC

Figure 12

79



EP 3 489 254 B9

Anti-HER2/neu HC-TGFBRII-PD1 fusion protein
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVA
RIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRW
GGDGFYAMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG
TQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFP
QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITL
ETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDN

IIFSEEYNTSNPDEPKSCDKPGWTLDSPDRPWNPPTFSPALLVVTEGD
NATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRF
RVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAEL
RVTERRATVPTAHPSPSPRPAGQRFQTLYV

Amino acid sequence of light chain:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYS
ASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQ
GTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQ
GLSSPVTKSFNRGEC

Figure 13
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Anti-EGFR1 HC-TGFBRII-PD1 fusion protein:
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

QVQLKQSGPGLVQPSQSLSITCTVSGFSLTNYGVHWVRQSPGKGLEWL
GVIWSGGNTDYNTPFTSRLSINKDNSKSQVFFKMNSLQSNDTAIYYCARA
LTYYDYEFAYWGQGTLVTVSAASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQL
CKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLET
VCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIF

SEEYNTSNPDEPKSCDKPGWFLDSPDRPWNPPTFSPALLVVTEGDNA

TFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRV
TQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRYV
TERRAEVPTAHPSPSPRPAGQFQTLV

Amino acid sequence of light chain:

DILLTQSPVILSVSPGERVSFSCRASQSIGTNIHWYQQRTNGSPRLLIKYA
SESISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQNNNWPTTFGAG
TKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
LSSPVTKSFNRGEC

Figure 14
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Anti-CTLA4 HC-TGFBRII-PD1 fusion protein
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYTMHWVRQAPGKGLEW
VTFISYDGNNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAIYYCA
RTGWLGPFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
QTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQL
CKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLET
VCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIF

SEEYNTSNPDEPKSCDKPGWFLDSPDRPWNPPTFSPALLVVTEGDNA
TFTCSEFSNTSESFVLNWYRMSPSNQTDKLAATPEDRSQPGQDCRFRY
TQLPNGRDFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRY
TERRAEVPTAHPSPSPRPAGQFQTLY

Amino acid sequence of light chain:

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQKPGQAPRLLIY
GAFSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTF
GQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT
HQGLSSPVTKSFNRGEC |

Figure 15
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Nucleotide sequence of Anti-HER2/neu heavy chain constant region with
linker:

1 gctagcacca agggcecccte cgtgttcecet ctggeccect ccagcaagte cacctetgge

61 ggcaccgceceg ctetgggcetg cetggtcaag gactactice ccgageccegt gacegtgtee

121 tggaactctg gcgctetgac ctcecggegtg cacaccttee ctgecgtgcet geagtectee

181 ggcctgtact ccctgtecte cgtecgtgace gtgeccteca getetctggg cacccagace

241 tacatctgca acgtgaacca caagccctcc aacaccaagg tggacaagaa ggtggaacce

301 aagtcctgcg acaagacccea cacctgtccecectgecctg cecetgaget cctgggagge

361 cctagcgtgt tectgttcee cccaaagece aaggacaccce tgatgatete ccggaccece

421 gaagtgacct gcgtggtggt ggacgtgtcc cacgaggacc ctgaagtgaa gttcaattgg

481 tacgtggacg gcgtggaagt gcacaacgcc aagaccaagce ccagagagga acagtacaac

541 tccacctacc gggtggtgte cgtgctgace gtgctgcace aggactggct gaacggcaaa

601 gagtacaagt gcaaggtgtc caacaaggcc ctgcctgece ccatcgaaaa gaccatcetee

661 aaggccaagg gccagcccceg cgagectcag gtgtacaccce tgccccetag ccgggaagag

721 atgaccaaga accaggtgtc cctgacctgt ctggtcaagg gcttctacce ctccgatatc

781 gcegtggaat gggagtccaa cggccagece gagaacaact acaagaccac cceccctgtg

841 ctggactccg acggcteatt cttcctgtac tccaagcetga cegtggacaa gtcceggtgg

901 cagcagggca acgtgttctc ctgcteegtg atgcacgagg ccctgecacaa ccactacacce

961 cagaagtccc tgtccctgag cccaggcaaa ggcggaggeg gatctggegg cggaggatct
....1021 ggtggcg gatcc

Nucleotide sequence of TGFBRIlI ECD:

1 ggatccacca tcccececaca cgtgcagaaa teccgtgaaca acgacatgat cgtgaccgac
61 aacaacggcg ctgtgaagtt cccccagcetg tgcaagttct gcgacgtgeg gttctctace
121 tgcgacaacc agaaatcctg catgtccaac tgctccatca cetccatetg cgagaagcecc
181 caggaagtgt gcgtcgecgt ctggcggaag aacgacgaga acatcaccct ggaaaccgtg
241 tgccacgacc ccaagctgcc ctaccacgac ttcatcctgg aagatgecge ctccceccaag
301 tgcatcatga aggaaaagaa gaagcccggce gagactttct tcatgtgcag ctgctectee
361 gacgagtgca acgacaacat catcttctcc gaagagtaca acacctccaa ccccgactga
421 agctt

Figure 16
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Nucleotide sequence of Anti-HER2/neu heavy chain variable region

61
121
181
241
301
361
421

gcggecgeca
cagtgcgagg
agactgtcct
caggcccectg

‘agatacgecg

gcctacctge

tggggaggcg
ctccgcta

tgaacttegg
tgcagctggt
gcgceogecte
gcaagggcct
actcegtgaa
agatgaactc
gcggcttcta

gc

cctgeggetg
ggaatccggce
cggcttcecaac
ggaatgggtg
gggecggtte
cctgegggece
cgccatggac

atcttcectgg
ggaggccetgg
atcaaggaca
gccecggatet
accatctceg
gaggacaccg
tactggggcc

tgetgaccct
tcecageectgg
cctacatcca
accccaccaa
ccgacaccte
ccgtgtacta
agggcacccet

gaagggcgtg
cggatctcetyg
ctgggtccga
cggctacacc
caagaacacce
ctgctccaga
ggtcaccgtg

Nucleotide sequence of Anti-HER2/neu light chain variable region

61
121
181
241
301
361
421

Nucleotide sequence of Anti-EGFR1 heavy chain constant region with

gcggecgeca
acctgtggeg
agagtgacca
cagaagcccg
gtgcecctece
ctgcagececcg
tttggccagg

cccaccct

linker:

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021

gctagcacca
ggcaccgccg
tggaactctg
ggcctgtact
tacatctgca
aagtcctgceg
ccttececgtgt
gaagtgacct
tacgtggacg
tccacctacc
gagtacaagt
aaggccaagyg
ctgaccaaga
gcegtggaat
ctggactccg

cagcagggca
cagaagtccce

tggaatccceca
acatccagat
tcacctgteg
gcaaggcoacc
ggttctcegg
aggacttecgce
gcaccaaggt
ccgacgagcea

agggcccete
ctctgggctg
gcgctcectgac
ccetgtecetce
acgtgaacca
acaagaccca
tecectgttecce
gcgtggtggt
gcgtggaagt
gggtggtgtc
gcaaggtgtce
gccagccceceg
accaggtgtc
gggagtccaa
acggctcatt
acgtgttctce
tgtctectgag

ggcggag gatcc

gacccaggtg
gacccagtece
ggcctcecag
caagctgetg
ctctagatce
cacctactac
ggaaatcaag
gctg

cgtgtttece
cctggteaag
cteccggegtyg
cgtcgtgacc
caagccctece
cacctgtcce
cccaaagccc
ggacgtgtcc
gcacaacgcce
cgtgctgacc
caacaaggcc
cgagcctcag
cctgacctgt
cggececagcecce
cttecetgtac
ctgctecegtyg
ccceggceaaa

Figure 17
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ctgatctcce
ccetecagece
gacgtgaaca
atctactecg
ggcaccgact
tgeccagcage
cggaccgtgg

ctggeccecct
gactacttcc
cacaccttcee
gtgccctcceca
aacaccaagg
ccetgececectg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgceacce
ctgecectgece
gtgtacaccce
ctggtcaagg
gagaacaact
tccaagctga
atgcacgagg
ggcggcggay

tgctgttetg
tgtccgecte
ccgecgtgge
cctecttect
ttaccectgac
actacaccac
ccgctcececte

ccagcaagtc
ccgagecegt
ctgcegtget
gctctctggg
tggacaagcg
cccecectgaact
tgatgatctc
ctgaagtgaa
ccagagagga
aggactggct
ccatcgaaaa
tgccteecag
gcttctacce
acaagaccac
ccgtggacaa
ccctgecacaa
gatctggcgyg

ggtgteceggce
tgtgggcgac
ctggtatcag
gtactcecgge
catctccecage
cccoeocecace
cgtgttcatce

cacctctgge
gaccgtgtcc
gcagtccectce
cacccagacc
ggtggaaccce
gctgggaggc
ccggacccecec
gttcaattgg
acagtacaac
gaacggcaaa
gaccatctce
ccgggacgag
ctccgatatce
ccecectgtyg
gtccecggtgg
ccactacacc
tggcggatca



Nucleotide sequence of Anti-EGFR1 heavy chain variable region

EP 3 489 254 B9

1 gcggecgceca tgaacttecgg cctgeggetg atcttectgg tgctgaccet gaagggegtg

6l
121
181
241
301
361
421

cagtgccagg
tccatcacct
cagtccccag
tacaacaccc
ttcttcaaga
ctgacctact
cgctagce

tgcagctgaa
gtaccgtgte
gcaagggcect
ccttecaccte
tgaactccct
atgactacga

gcagtccgga
cggettetee
ggaatggctg
ccggetgtece
gcagtccaac
gttegcctac

cctggecctgg
ctgaccaact
ggagtgattt
atcaacaagg
gacaccgcca

tggggacagg

tgcagcecttce
acggcgtgca
ggagcggcegg
acaactccaa
tctactactg
gcacccetggt

Nucleotide sequence of Anti-EGFR1light chain variable region

ccagtececectyg
ctgggtccga
caacaccgac
gtcccaggtg
cgccagagcce
caccgtgtet

1 gcggccgceca tggaatccca gacccaggtg ctgatctceccce tgetgttctg ggtgtccggc

61
121
181
241
301
361
421

acctgtggeg
cgggtgtcct
cagcggacca
atccccteccee
gtggaatccg
ttecggegetyg

ccecaccect

acatcctgcect
tctectgeceg
acggctecece
ggttctcecgg
aggatatcgc
gcaccaagct
ccgacgagea

gacccagtcce
ggcctecccayg
tcggctgetyg
ctctggctce
cgactactac
ggaactgaag
gctg

ccegtgatcee
tccatcecggea
attaagtacyg
ggcaccgact
tgccagcaga
cggaccgtgg

tgtecegtgte
ccaacatcca
cctecgagte
tcaccctgtce
acaacaactg
ccgeteccte

Nucleotide sequence of Anti-CTL.A4 heavy chain variable region

1
61
121
181
241
301
361
421

gcggecgeca
cagtgccagg
agactgtect
caggccecetg
tactacgceceg
ctgtacctgc
accggetggce
tagc

tgaacttcgg
tgcagctggt
gegecgecetce
gcaagggcect
actccgtgaa
agatgaactc
tgggcccttt

cctgeggcetyg
ggaatccgge
cggcttcacc
ggaatgggtc
gggccggttce
cectgegggece
tgattactgg

atcttecectgyg
ggaggcgtgg
ttctccaget
accttcatca
accatcteccce
gaggacaccyg
ggccagggea

tgctgaccect
tgcagcctgg
acaccatgca
gctacgacgg
gggacaactc
ccatctacta
cectggtceac

Nucleotide sequence of Anti-CTLA4light chain variable region

61
121
181
241
301
361
421

gcggeegeea
acctgtggceg
agagccaccce
cagcagaagc
ggcatcecectyg
cggctggaac
acctttggcee

cttecccac

tggaatccca
agatcgtgct
tgtcctgeag
ccggecagge
accggttetc
ccgaggactt
agggcaccaa
cctccgacga

Figure 18

gacccaggtg ctgatctcce tgctgttcetyg

gacccagtcc
agcctccecag
ccctecggetg
tggctececgge
cgeccgtgtac
ggtggaaatc
gcagctg
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cceggcacce
tcegtgggcet
ctgatctacg
tceggecaccy
tactgccage
aagcggaccg

tgtctetgag
cctectacct
gcgetttctce
acttcaccct
agtacggctce
tggccgetee

tcctggegag
ctggtatcag
tatcteccgge
catcaactcc
gcccaccacce
cgtgttcatc

gaagggcgtyg
cagatccctg
ctgggtccga
caacaacaag
caagaacacc
ctgecgcecegyg
cgtgtectec

ggtgtcegge
ccetggegag
ggcttggtat
tcgggccacce
gaccatctcce
ctceecectgg
ctcegtgtte
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Nucleotide sequence of Anti CD20 IgG1 molecule:

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
201
961
1021

gctagcacaa
ggcactgctg
tggaactctg
ggactgtact
tacatttgta
aaatcctgtg
ccttetgtgt
gaggtgacat
tacgtcgatg
tcaacctaca
gaatacaagt
aaggccaagg
ctgaccaaaa
gctgtggagt
ctggattctg
cagcagggga
cagaaatccc

ggtggtggcg

agggccctag
ctctgggatg
gtgctetgac
ctctgtcatc
atgtgaacca
acaaaaccca
ttetgttece
gtgtggtggt
gagtggaagt
gagtcgtcag
gtaaagtcte
gacagcctag
accaggtgtc
gggagtcaaa
atggctcttt
atgtctttte
tgtctatgte
gatcc

tgtgtttcct
cctggtgaag
ttctggtgte
tgtggtcact
caaaccatcc
cacctgccca
accaaaacca
ggatgtgtct
ccacaatgcce
tgtgectgact
aaacaaggcce
ggaaccccag
cctgacatge
tggacagect
ctttectgtac
ttgctctgte
tcecgggaaa

ctggctcect
gattactttc
cacactttcce
gtgcecctett
aacactaaag
ccttgtectg
aaagataccc
catgaggacc
aaaaccaagc
gtgctgeatc
ctgcectgcete
gtctacaccc
ctggtcaaag
gagaacaact
tccaaactga
atgcatgagg
ggcggcggag

cttccaaatc
ctgaacctgt
ctgectgtget
catctctggg
tggacaaaaa
ccectgaact
tgatgatcte
ctgaggtcaa
ctagagagga
aggattggcet
caattgagaa
tgccacctte
gcttctacce
acaaaacaac
ctgtggacaa
ctctgcataa

gatctggegg

Nucleotide sequence of Anti-CD20 heavy chain variable region

61
121
181
241
301
361
421

gcggecgeca
cagtgtcagg
aagatgtcct
cagacccceyg
tcctacaacc
gcectacatge
tctacctact
gtgtctgctg

tgaattttgg
tgcagctgca
gcaaggcctce
gcagaggcct
agaagttcaa
agctgtecte
acggcggcga
ctagc

actgaggctg
gcagcctggt
cggctacacc
ggaatggatc
gggcaaggcc
cctgacctec
ctggtacttc

attttcctgg
gccgageteg
ttcaccaget
ggcgctatct
accctgaccg
gaggactccyg
aacgtgtggg

tgctgaccct
tgaaacctgg
acaacatgca
accccggcaa
ccgacaagtce
ccgtgtacta

gcgctggeac

Nucleotide sequence of Anti-CD20 light chain variable region

1
61
121
181
241
301
361

gcggecgeca
cagtgtcaga
gtgacaatga
ccecggceteca
gtgcggtttt
gccgaggatg
ggaggcacca

tgaattttgg
tegtgetgte
cctgeecgggce
gccccaagcec
ccggctcectgg
ccgccaccta
agctggaaat

actgaggctyg
ccagtceccet
ctcetectece
ttggatctac
ctctggcacc
ctactgccag
caagcggacc

attttcctgg
gccatcetgt
gtgtcctaca
gccacctcceca
tcctactece
cagtggacca

gtggcggcge

Figure 19
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tgctgaccct
ctgctagece
teccactggtt
acctggccetce
tgaccatctc
gcaaccecece
cctet

cacttctggt
gactgtctca
gcagtctagt
aacccagacce
agccgaaccce
gctgggagga
tagaacccet
atttaattgg
acagtacaat
gaatggcaag
aacaatctca
acgcgacgaa
ttctgacatt
ccccectgtg
gtctagatgg
ccactacact
aggecggttet

gaaaggcgtc
cgecteegtg
ctgggtcaag
cggcgacacc
ctcttccace
ctgecgcecegyg
caccgtgacc

gaaaggcgtce
tggcgagaaa
ccagcagaag
tggcgtgcececa
tcgggtggaa
cacatttggce



Nucleotide sequence of 4-1BB.

1
61
121
181
241
301
361
421
481
541
601

ggatccgect
cccagactga
agacagggca
tecctggtact
gaggacacca
gaactgcggc
cagcccctga
gcctectecyg
gctggccaga
ctgacccagg
ctgccecagee

gteettggge
gagagggccce
tgtttgccca
ctgatectgg
aagaactggt
gggtggtggce
gatctgccgce
aggcccggaa
gactgggagt
gcgctaccgt
ctagatccga

EP 3 489 254 B9

cgtgtcegge
tgagectgtce
gctggtggcc
cctggeceggce
ggtggccaag
cggcgaggge
tggcgcecgcet
cteccgcatte
gecatctgeac

gctgggccetyg
gtgataagct

gctagagecct
cctgacgatce
cagaacgtgc
gtgtccctga
gctggegtgt
tctggatctyg
gctectggecce
gggtttcagg
accgaggcca
ttcagagtga
t

Nucleotide sequence of Anti-IL6R heavy chain:

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441

gcggecgeca
cagtgtcagg
tctctgacct
cgacagccte
acctacaacc
ttctecectge
tctetggeca
tctgetagea
ggcggceaccg
tcttggaact
tceggectgt
acctacatct
cccaagtcct
ggaccctctg
cccgaagtga
tggtacgtgg
aactccacct
aaagagtaca
tccaaggeca
gagctgacca
atcgecegtgg
gtgctggact
tggcagcagyg
acccagaagt
tctggtggtg

tgaattttgg
tgcagctgeca
gtaccgtgtc
ctggcagagg
ccagcectgaa
ggctgtcocte
ggaccaccgc
ccaagggccc
cecgetetggg
ctggcgccect
actccctgte
gcaacgtgaa
gcgacaagac
tgttecctgtt
cctgegtggt
acggcgtgga
accgggtggt
agtgcaaggt
agggccagcec
agaatcaggt
aatgggagtc
ccgacggcetce
gcaacgtgtt
ccectgteect
gcggatcce

actgaggcetg
ggaatctggc
cggctactcc
cctggaatgg
gtccagagtg
cgtgaccgct
catggattac
cteecgtgtte
ctgectaegtg
gacctccggce
cagcgtcgtg
ccacaagecce
ccacacctgt
cccaccaaaa
ggtggatgtg
agtgcacaac
gtccgtgetg
gtccaacaag
acgggaaccce
gteccecetgaca
caacggccag
attcttcecctg
ctcctgetee

gagccccggg

attttectgg
cctggacteg
atcacctecy
atcggctaca
accatgctgce
gctgataccyg
tggggccagg
cctetggece
aaggactact
gtgcacacct
actgtgccect
tccaacacca
cccecettgte
ccgaaagaca
tcccacgagg
gccaagacca
accgtgctgce
gcecctgeetyg
caggtgtaca
tgcctcgtga
cctgagaaca
tactcaaagce
gtgatgcacg
aaaggcggcg

Figure 20
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ctcctggcetce
ctgeccggect
tgctgatcga
ccggcecggact
actacgtgtt
tgtcecectgge
tgacagtgga
gcecggcetget
gagccagaca
cccccgagat

tgctgaccct
tgcggectte
accacgcctg
tctectactce
gggacacctc
ccgtgtacta
gctececctegt
cttcctectaa
tcececgagee
ttccagctgt
ccteatetcet
aggtggacaa
ctgceccecctga
ccctgatgat
accctgaagt
agcctagaga
accaggattg
cccecatega
cactgccecce
aaggcttcta
actacaagac
tgacagtgga
aggccctgca
gaggatctgg

tgccgecetece
gctggacctg
cggccccctyg
gtcctacaaa
ctttcagetg
cctgeatetyg
tctgectect
gcacctgtct
cgcctggeag
cccagccggce

gaaaggcgtce
ccaaaccctyg
gtcttgggty
cggcatcacc
caagaaccag
ctgcgcceaga
gaccgtgtcc
atctacctct
cgtgacagtyg
gctgcagtcce
gggcacccag
gaaggtggaa
actgctgggc
ctceceggacce
gaagttcaat
ggaacagtac
gctgaacggce
aaagaccatc
tagcecgegac
cccetecgat
caccecececct
caagtcccgg
caaccactac

cggaggcggt
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Nucleotide sequence of Anti-IL6R light chain variable region:

61
121
181
241
301
361

geggecgeca
cagtgtgaca
gtgaccatca
aagcccggcea
ccectetagat
cagcccgagg
ggccagggca

tgaattttgg
tccagatgac
cctgteggge
aggcccccaa
tttceggcete
atatcgccac
ccaaggtgga

actgaggctg
ccagtecccec
ctcececaggac
getgetgatce
tggctcecgge

ctactactge

aatcaagcgg

attttecctgg
tccagcctgt
atctecctect
tactacacct
accgacttta
cagcaaggca
accgtggcgg

Nucleotide sequence of Anti-4-1BB heavy chain

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
201
961
1021
1081
1141
1201
1261
1321
1381
1441

gcggcecgeca
cagtgtcagg
tctetgacct
cagtccectyg
tacaaccceca
tcectgaage
tacggccetg
gtgtcetetg
acctcecgaat
actgtgtcett
cagtcctecg
accaagacct
gtggaatcta
ccttecegtgt
gaagtgacct
tacgtggacg
tccacctacc
gagtacaagt
aaggccaagg
atgaccaaga
gcegtggaat
ctggactccg
caggaaggca
cagaagtccc

ggtggtggcyg

tgaattttgg
tgcagctgca
gcgctgtgta
agaagggcct
gcctggaatce
tgtcctecegt
gcaactacga
ctagcaccaa
ctaccgecge
ggaactctgg
gcctgtactce
acacctgtaa
aatacggccc
tectgttece
gcgtggtggt
gcgtggaagt
gggtggtgtc
gcaaggtgtc
gccagecceag
atcaggtgtc
gggagtccaa
acggcagctt
acgtgttctc
tgtcccetgtce
gatcc

actgaggctg
gcagtgggga
cggcggctece
ggaatggatc
cagagtgacc
gaccgccgcet
ctggtacttc
gggcecctee
tctgggctge
cgcecctgacce
cctgteccage
cgtggaccac
tccetgeect
cccaaaaccce
ggatgtgtcece
gcacaacgcc
cgtgctgacce
caacaagggc
ggaaccccag
cctgacctgt
cggccagcect
cttcectgtac
ctgetecgtyg
tctggggaaa

attttecctgg
gctggactgce
ttctecggcet
ggcgagatca
atctecegtgg
gataccgccg
gacctgtggg
gtgtttccete
ctcgtgaagyg
tccggegtge
gtcgtgacag
aagccctecea
ccttgceccececag
aaggacaccc
caggaagatc
aagaccaagc
gtgctgcacc
ctgccecaget
gtgtacacac
ctcgtgaaag
gagaacaact
tctegectga
atgcacgagg
ggcggcggag

tgctgaccct
ctgcctetgt
acctgaactg
cceggetgea
ccttcaccat
acaccctgec
cgccce

tgctgaccect
tgaagccctce
actactggtc
accacggcgg
acacctccaa
tgtactactg
gcagaggcac
tggcceettyg
actacttccc
acacctttcce
tgceccectecag
acaccaaggt
cccctgaatt
tgatgatctc
ccgaggtgca
ctagagagga
aggattggct
ccatcgaaaa
tgcctecaag
gcttctaccc
acaagaccac
ccgtggacaa
ccctgcacaa
gatctggcgg

Nucleotide sequence of Anti-4-1BB light chain variable region

1
61
121
181
241
301
361

gcggccgcca
cagtgtgaga
gctaccetgt
aagcccggec
cctgccagat
gaacccgagyg
acatttggcyg

tgaattttgg
tcgtgetgac
cctgecegtge
aggctccccyg
tcteceggete
acttcgeegt
gaggcaccaa

actgaggctyg
ccagtcteccet
ctcccaatcece
gctgctgatc
tggctctgge
gtactactgce
ggtggaaatc

attttcctgg
gccaccctgt
gtgtcctett
tacgatgcct
accgacttta
cagcageggt
aagcggaccg

Figure 21
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tgctgaccct
ctctgagccc
acctggcctg
ccaatagagc
ccctgaccat
ccaactggec

tggcggegcec

gaaaggcgte
gggcgacaga
gtatcagcag
cteceggegtyg
cagctcectyg
ctacaccttt

gaaaggcegtc
cgagacactg
ctggattcgg
ctacgtgacc
gaaccagttc
cgccecagagac
cctegtgace
ctcacgcetece
cgagccegtyg
agctgtgcetg
ctetetggge
ggacaagcgyg
tctgggegga
ccggacccece
gttcaattgg
acagttcaac
gaacggcaaa
gaccatcagc
ccaggaagag
ctccgatatce
ccecceetgtg
gteccggtgg
ccactacacc
aggcggttcet

gaaaggcgtc
tggcgagaga
gtatcagcaa
caccggcatc
ctcectetetg
tcecegecectg
c
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Non-Reduced

Molecular wt markers

Herceptin Anti-HER2-TTFBRll Anti-EGFRWTGFBRII Herceptin Anti-HER2-TGFBRII Anti-EGFR1-TGFBRII
]

Heavy chaw

Light chain = 'B’

Figure 22
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14 —m— Bmab 100(Avastin)
12 —m— TGFRRI-F¢
o 1 —— ANH-HER2-TGFRRIVZ-8°C
[E]
§ 08 --E+- Anti-HERZ-TGERRH Refroren
Ee_ﬁ — g ANti-EGFR1-TGFBRI
< 04 - -E}- - AN-EGERT-TGEBRI Refrozen
0.2
D T T . T . T ._
031 063 125 250 500 10.00
Concentration (pg/mil)
inhibition of BT474 Proliferation
129
100 oo J %‘ *é ~#~ Brmiah100
o wi Brnahb200
3 B, et Sryti-HER
”g ® i Buffer
" 4
E ]
e
o ¥ ¥ Y ¥
G0 1543 § Eey i 10 100
Concentration {pg/wd}
Figure 24
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Figure 25
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Anti-EGFR1-4-1BB ADCC ASSAY 29112011
ET+10:1

sapon: Briffer

e Cetrninnalhy

witse AnH-EGFRI-TGFERRI
il BV E-EGFRIG-1BE pandf

% ovtobodniny

e

LoiEs

Convenmetionfjgfml]

Figure 28
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Anti-CTLA4-TGFBRII ELISA 15112011
A {1:120,000 diln )

woipes Biriab100 [Avasting

sl Snti-EGFR1-TGFRRI

magfpms 5 2-CTLAL-TGFBRIY2-87C

e At-CTLAA-TGFBRI Frozen

&
g

P

Concentration fugfml}

B Anti-CTLA4-TGFBRIl /CTLA4ELISA 09112011

35
wnilipos Brrab100 {Avasting

2
e Ati-CTLAL-TGFRRI/2-8°C

wtwon Ati-CTLAS-TGFRRI Frozen

Absorbano:

Concentration {pafmy

Figure 29
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A Anti-CTLA4-PD1ELISA 16112011

‘1.5 1

1 § e Anti-EGFR1-TGFRRII
35 & - == PDL1-Fc

3 =@ Anti-CTLA4-TGFBRII/2-8°C
25 4 =Cne ANH-CTLA4-TGFBRII Frozen

Absorbance
29

15 -
05 - )

o |
Ay & e e WS < S

Concentration (ug/mi]

B Anti-EGFR1-4-1BB ELISA 23112011

4.5

4

35
3

e Ati-EGFR1-TGFRRII

wuifes 4-1EEL

==/ 1iti-EGFR1-3-1BB SUP2-8°C

2
is

Absorbance

e AnH-EGFR1-4-1BB  Purified

Concentration {pg/ml}

Figure 30
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A Anti-EGFR1-4-1BB SUPERNATENT EGFR ELISA

- =p= Bmab100 (Avastin}
5 -a= AntEGFRI-TGFBRII
) o~ Anti-EGFR1-4-1BB 2-8"C
15 .
& =~ Anti-EGFR1-4-1BB frozen
€ 2
g 5
&
as
g
Ej’i&&% {}ﬁ;"u Q.p’) o * 3
Concentration {pg/mi)
B
PD1-Fc-4-1BB PDL1 ELISA 08122011
2
—t— Anti-EGFR1-TGFERII
35 anipee PDL1-FC
i PE-FC--ABB 2-850 AVID difn
3 anf e P0E-FC-G-1RB frozen 1010 din
25
g
E
‘g 2
"
2
15
i
05 -
0.6001 0601 001 0.1 1 10

Concentration {jg/fmi}

Figure 31
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Anti-EGFR1-PD1 EGFR ELISA 04112011

Concentration {ngfmi

Figure 32
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Cantuzumab -TGFBRII fusion protein at LC constant region
Amino acid sequence of Cantuzumab heavy chain:

QVQLVQSGAEVKKPGETVKISCKASDYTFTYYGMNWVKQAPGQGLKWMGWI
DTTTGEPTYAQKFQGRIAFSLETSASTAYLQIKSLKSEDTATYFCARRGPYNWYFD
VWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

Amino acid sequence of Cantuzumab light chain fusion protein:

DIVMTQSPLSVPVTPGEPVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYR
MSNLVSGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCLQHLEYPFTFGPGTKLE
LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
GGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCK
FCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENI
TLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPD

Figure 46
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EP 3 489 254 B9

Cixutumumab -TGFBRII fusion protein at LC constant region

Amino acid sequence of Cixutumumab heavy chain:

EVOLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPI
FGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARAPLRFLEWSTQ
DHYYYYYMDVWGKGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGK

Amino acid sequence of Cixutumumab light chain fusion protein:

SSELTQDPAVSVALGQTVRITCQGDSLRSYYATWYQQKPGQAPILVIYGENKRPS
GIPDRFSGSSSGNTASLTITGAQAEDEADYYCKSRDGSGQHLVFGGGTKLTVLG
QPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETT
TPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPAECSGGGG
SGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCD
VRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
ECNDNIIFSEEYNTSNPD

Figure 47
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Clivatuzumab -TGFBRII fusion protein at LC constant region
Amino acid sequence of Clivatuzumab heavy chain:

QVQLAQQSGAEVKKFGASVKVSCEASGYTFPSYVLHWVKQAPGQGLEWIGYINP
YNDGTQTNKKFKGKATLTRDTSINTAYMELSRLRSDDTAVYYCARGFGGSYGFA
YNGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVNTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRYV

EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLNISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV

SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNHEAL
HNHYTQKSLSLSPGK

Amino acid sequence of Clivatuzumab light chain fusion protein:

DIQLTQSPSSLSASVGDRVTMTCSASSSVSSSYLYWYQQKPGKAPKLWIYSTSNL
ASGVPARFSGSGSGTDFTLTISSLQPEDSASYFCHQWNRYPYTFGGGTRLEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYEAKVOQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSPRKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGG
SGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCD
VRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
ECNDNIIFSEEYNTSNPD

Figure 48
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Pritumumab-TGFBRII fusion protein at LC constant region
Amino acid sequence of Pritumumab heavy chain:

EVQLLESGGDLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSAITP
SGGSTNYADSVKGRFTISRDNSONTLYLOMNSLRVEDTAVYICGRVPYRSTWYP
LYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

Amino acid sequence of Pritumumab light chain fusion protein:

DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWFQQKPGKAPKSLIYAASSLH
SKVPTQFSGSGSGTDFTLTISSLQPEDFATYYCLQYSTYPITFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGGSGG
GGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRF

STCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVC
HDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECN
DNIIFSEEYNTSNPD

Figure 49
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EP 3 489 254 B9

Cantuzumab HC-4-1BB and LC-TGFBRII fusion protein
Amino acid sequence of heavy chain-4-1BB fusion protein:

QVQLVQSGAEVKKPGETVKISCKASDYTFTYYGMNWVKQAPGQGLKWMGWI
DTTTGEPTYAQKFQGRIAFSLETSASTAYLQIKSLKSEDTATYFCARRGPYNWYFD
VWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSACPWAVSGARASPGS
AASPRLREGPELSPDDPAGLLDIRQGMFAQLVAQNVLLID
GPLSWYSDPGLAGVSLTGGLSYKEDTKELVVAKAGVYYVTIFQL
ELRRWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPAS
SEARNSAFGFQGRLLHLSAGQRLGVHIHTEARARHAWQLT

QGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of Cantuzumab light chain fusion protein:

DIVMTQSPLSVPVTPGEPVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYR
MSNLVSGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCLOHLEYPFTFGPGTKLE
LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
GGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCK
FCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENI
TLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPD

Figure 50
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Cixutumumab HC-4-1BB and LC-TGFBRII fusion protein
Amino acid sequence of heavy chain-4-1BB fusion protein:

EVOLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPI
FGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARAPLRFLEWSTQ
DHYYYYYMDVWGKGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN

VFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSACPWAVSG
ARASPGSAASPRLREGPELSPDDPAGLLDLRQGMTFAQLVA
QNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVWWAKAG
VYWEFQLELRRWAGEGSGSVSLALHLQPLRSAAGAAALAL
TVDLPPASSTARNSATGFQGRLLHLSAGQRLGVHLHTEARA
RHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of Cixutumumab light chain fusion protein:

SSELTQDPAVSVALGQTVRITCQGDSLRSYYATWYQQKPGQAPILVIYGENKRPS
GIPDRFSGSSSGNTASLTITGAQAEDEADYYCKSRDGSGQHLVFGGGTKLTVLG
QPKAAPSVTLFPPSSEELOANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETT
TPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPAECSGGGG
SGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCD
VRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
ECNDNIIFSEEYNTSNPD

Figure 51
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Clivatuzumab HC-4-1BB and LC-TGFBRII fusion protein
Amino acid sequence of heavy chain -4-1BB fusion protein

QVQLAQQSGAEVKKFGASVKVSCEASGYTFPSYVLHWVKQAPGQGLEWIGYINP
YNDGTQTNKKFKGKATLTRDTSINTAYMELSRLRSDDTAVYYCARGFGGSYGFA
YNGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVNTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRYV

EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLNISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV

SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNHEAL

HNHYTQKSLSLSPGKGGGGSGGGGSGGGGSACPWAVSGARASPGSAA
SPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPL
SWYSDPGLAGVSLTGGLSYKEDTKELWAKAGVYYVFFQLELR
RWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPASSEA
RNSATFGFQGRLLHLSAGQRLGVHIHTEARARHAWQLTQG
ATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of Clivatuzumab light chain fusion protein:

DIQLTQSPSSLSASVGDRVTMTCSASSSVSSSYLYWYQQKPGKAPKLWIYSTSNL
ASGVPARFSGSGSGTDFTLTISSLOPEDSASYFCHQWNRYPYTFGGGTRLEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYEAKVOQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSPRKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGG
SGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCD
VRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
ECNDNIIFSEEYNTSNPD

Figure 52
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Pritumumab HC-4-1BB and LC-TGFBRII fusion protein
Amino acid sequence of heavy chain-4-1BB fusion protein:

EVQLLESGGDLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSAITP
SGGSTNYADSVKGRFTISRDNSQNTLYLQMNSLRVEDTAVYICGRVPYRSTWYP
LYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSACPWAVSGARASPGS
AASPRLREGPELSPDDPAGLLDLRQGMTFAQLVAQNVLLID
GPLSWYSDPGLAGYSLTGGLSYKEDTKELVVAKAGVYYVEFQL
ELRRWAGEGSGSVSLALHLQPLRSAAGAAALALTVDLPPAS
SEARNSAFGFQGRLLHLSAGQRLGVHIHTEARARHAWQLT
QGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of Pritumumab light chain fusion protein:

DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWFQQKPGKAPKSLIYAASSLH
SKVPTQFSGSGSGTDFTLTISSLOPEDFATYYCLQYSTYPITFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGGSGG
GGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRF
STCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVC
HDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECN
DNIIFSEEYNTSNPD

Figure 53
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Cantuzumab - HC-PD1 and LC-TGFBRII fusion protein
Amino acid sequence of heavy chain-PD1 fusion protein:

QVQLVQSGAEVKKPGETVKISCKASDYTFTYYGMNWVKQAPGQGLKWMGWI
DTTTGEPTYAQKFQGRIAFSLETSASTAYLQIKSLKSEDTATYFCARRGPYNWYFD
VWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPT
FSPALLVWTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAATPE
DRSQPGQDCRFRVTQLPNGRDFHMSVWRARRNDSGTYLCGAISLA
PKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLV

Amino acid sequence of Cantuzumab light chain fusion protein:

DIVMTQSPLSVPVTPGEPVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYR
MSNLVSGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCLQHLEYPFTFGPGTKLE
LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
GGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCK
FCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENI
TLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPD

Figure 54

121



EP 3 489 254 B9

Cixutumumab HC-PD1 and LC-TGFBRII fusion protein
Amino acid sequence of heavy chain-PD1 fusion protein:

EVOLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPI
FGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARAPLRFLEWSTQ
DHYYYYYMDVWGKGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPD
RPWNPPTFSPALLWTEGDNATFTCSESNTSESFVLNWYRMSPSNQT
DKLAAFPEDRSQPGQDCRFIRVTQLPNGRDFHMSWRARRNDSGTY
LCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTL
1%

Amino acid sequence of Cixutumumab light chain fusion protein:

SSELTQDPAVSVALGQTVRITCQGDSLRSYYATWYQQKPGQAPILVIYGENKRPS
GIPDRFSGSSSGNTASLTITGAQAEDEADYYCKSRDGSGQHLVFGGGTKLTVLG
QPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETT
TPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPAECSGGGG
SGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCD
VRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
ECNDNIIFSEEYNTSNPD

Figure 55
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Clivatuzumab HC-PD1 and LC-TGFBRII-fusion protein
Amino acid Amino acid sequence of heavy chain-PD1 fusion protein:

QVQLOQSGAEVKKFGASVKVSCEASGYTFPSYVLHWVKQAPGQGLEWIGYINP
YNDGTQTNKKFKGKATLTRDTSINTAYMELSRLRSDDTAVYYCARGFGGSYGFA
YNGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVNTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLNISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNHEAL
HNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPTFSP
ALLWTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRS
QPGQDCRFRVTQLPNGRDFHMSWRARRNDSGTYLCGAISLAPKA
QIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLY

Amino acid sequence of Clivatuzumab light chain fusion protein:

DIQLTQSPSSLSASVGDRVTMTCSASSSVSSSYLYWYQQKPGKAPKLWIYSTSNL
ASGVPARFSGSGSGTDFTLTISSLQPEDSASYFCHQWNRYPYTFGGGTRLEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYEAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSPRKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGG
SGGGGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCD
VRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLE
TVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
ECNDNIIFSEEYNTSNPD

Figure 56
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Pritumumab HC-PD1 and LC-TGFBRII fusion protein
Amino acid Amino acid sequence of heavy chain-PD1 fusion protein:

EVQLLESGGDLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSAITP
SGGSTNYADSVKGRFTISRDNSONTLYLOMNSLRVEDTAVYICGRVPYRSTWYP
LYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSPGWFLDSPDRPWNPPT
FSPALLVWTEGDNATFTCSESNTSESFVLNWYRMSPSNQTDKLAAFPE
DRSQPGQDCRFRVTQLPNGRDFHMSVWRARRNDSGTYLCGAISLA
PKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQTLYV

Amino acid sequence of Pritumumab light chain fusion protein:.

DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWFQQKPGKAPKSLIYAASSLH
SKVPTQFSGSGSGTDFTLTISSLQPEDFATYYCLQYSTYPITFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGECGGGGSGG
GGSGGGGSTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRF
STCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETVC
HDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECN
DNIIFSEEYNTSNPD

Figure 57
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Cantuzumab HC-TGFBRII-4-1BB fusion protein
Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

QVQLVQSGAEVKKPGETVKISCKASDYTFTYYGMNWVKQAPGQGLKWMGWI
DTTTGEPTYAQKFQGRIAFSLETSASTAYLQIKSLKSEDTATYFCARRGPYNWYFD
VWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIV
TDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQ
EVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMK
EKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDepkscdkAC

PWAVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMF
AQLVAQNVLLIDGPLSWYSDPGLAGYSLTGGLSYKEDTKELY
VAKAGVYYFFQLELRRVVAGEGSGSVSLALHLQPLRSAAGA
AALALTVDLPPASSTARNSAFGFQGRLLHLSAGQRLGVHLH
TEARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain

DIVMTQSPLSVPVTPGEPVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYR
MSNLVSGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCLQHLEYPFTFGPGTKLE
LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Figure 58
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Cixutumumab HC-TGFBRII-4-1BB fusion protein
Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPI
FGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARAPLRFLEWSTQ
DHYYYYYMDVWGKGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKS
VNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSI
TSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAA
SPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDep

kscdkACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLD
LRQGMTFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYK
TDTKELVWWAKAGVYYVFFQLELRRVVAGEGSGSVSLALHLQP
LRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQ
RLGVHLIHTEARARHAWQLTQGATVLGLFRVTPEIPAGLPSP
RSt

Amino acid sequence of light chain:
SSELTQDPAVSVALGQTVRITCQGDSLRSYYATWYQQKPGQAPILVIYGENKRPS
GIPDRFSGSSSGNTASLTITGAQAEDEADYYCKSRDGSGQHLVFGGGTKLTVLG

QPKAAPSVTLFPPSSEELOQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETT
TPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPAECS

Figure 59
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Clivatuzumab HC-TGFBRII-4-1BB fusion protein
Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

QVQLAQSGAEVKKFGASVKVSCEASGYTFPSYVLHWVKQAPGQGLEWIGYINP
YNDGTQTNKKFKGKATLTRDTSINTAYMELSRLRSDDTAVYYCARGFGGSYGFA
YNGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVNTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRYV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLNISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNHEAL
HNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTD
NNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEV
CVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK
KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDepkscdkACPW

AVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQ
LYAQNVLLIDGPLSWYSDPGLAGVSLTGGLSYKEDTKELVVA
KAGYYYWTIFQLELRRWAGEGSGSVSLALHLQPLRSAAGAAA
LALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHIHTE
ARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRST

Amino acid sequence of light chain:
DIQLTQSPSSLSASVGDRVTMTCSASSSVSSSYLYWYQQKPGKAPKLWIYSTSNL
ASGVPARFSGSGSGTDFTLTISSLQPEDSASYFCHQWNRYPYTFGGGTRLEIKRT

VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYEAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSPRKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Figure 60
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Pritumumab HC-TGFBRII-4-1BB fusion protein
Amino acid sequence of heavy chain-TGFBRII-4-1BB fusion protein:

EVQLLESGGDLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSAITP
SGGSTNYADSVKGRFTISRDNSQNTLYLOQMNSLRVEDTAVYICGRVPYRSTWYP
LYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIV
TDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQ
EVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMK
EKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDepkscdkAC

PWAVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMF
AQLVAQNVLLIDGPLSWYSDPGLAGYSLTGGLSYKEDTKELY
VAKAGVYYWFFQLELRRWAGEGSGSVSLALHLQPLRSAAGA
AALALTVDLPPASSTARNSAFGFQGRLLHLSAGQRLGVHLH
TEARARHAWQLTQGATVLGLFRVTPEIPAGLPSPRSE

Amino acid sequence of light chain:
DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWFQQKPGKAPKSLIYAASSLH
SKVPTQFSGSGSGTDFTLTISSLQPEDFATYYCLQYSTYPITFGGGTKVEIKRTVAA

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Figure 61
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Cantuzumab HC-TGFBRII-PD1 fusion protein
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

QVQLVQSGAEVKKPGETVKISCKASDYTFTYYGMNWVKQAPGQGLKWMGWI
DTTTGEPTYAQKFQGRIAFSLETSASTAYLQIKSLKSEDTATYFCARRGPYNWYFD
VWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIV
TDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQ
EVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMK
EKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDepkscdkPG
WFLDSPDRPWNPPTESPALLVWTEGDNATFTCSFSNTSESFVLNWYR
MSPSNQTDKLAATFPEDRSQPGQDCRFRVTQLPNGRDFHMSVWRAR
RNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRP
AGQFQTLYV

Amino acid sequence of light chain:
DIVMTQSPLSVPVTPGEPVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYR
MSNLVSGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCLQHLEYPFTFGPGTKLE

LKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Figure 62
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Cixutumumab HC-TGFBRII-PD1 fusion protein
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPI
FGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARAPLRFLEWSTQ
DHYYYYYMDVWGKGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKS
VNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSI
TSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAA
SPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDep
kscdkPGWFLDSPDRPWNPPTFSPALLVWTEGDNATFTCSFSNTSESF
VINWYRMSPSNQTDK LAAFPEDRSQPGQDCRFRVTQLPNGRDFHM
SWRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAH
PSPSPRPAGQFQTLY

Amino acid sequence of light chain:
SSELTQDPAVSVALGQTVRITCQGDSLRSYYATWYQQKPGQAPILVIYGENKRPS
GIPDRFSGSSSGNTASLTITGAQAEDEADYYCKSRDGSGQHLVFGGGTKLTVLG

QPKAAPSVTLFPPSSEELOANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETT
TPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPAECS

Figure 63
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Clivatuzumab HC-TGFBRII-PD1 fusion protein
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

QVQLOQSGAEVKKFGASVKVSCEASGYTFPSYVLHWVKQAPGQGLEWIGYINP
YNDGTQTNKKFKGKATLTRDTSINTAYMELSRLRSDDTAVYYCARGFGGSYGFA
YNGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVNTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRY
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLNISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVNHEAL
HNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIVTD
NNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEV
CVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEK
KKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDepkscdkPGWFL
DSPDRPWNPPTFSPALLVWTEGDNATFTCSFSNTSESFVLNWYRMSPS
NQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSWRARRND
SGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQ
FQTLV

Amino acid sequence of light chain:
DIQLTQSPSSLSASVGDRVTMTCSASSSVSSSYLYWYQQKPGKAPKLWIYSTSNL
ASGVPARFSGSGSGTDFTLTISSLQPEDSASYFCHQWNRYPYTFGGGTRLEIKRT

VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYEAKVOQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSPRKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Figure 64
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Pritumumab HC-TGFBRII-PD1 fusion protein
Amino acid sequence of heavy chain-TGFBRII-PD1 fusion protein:

EVQLLESGGDLVQPGGSLRLSCAASGFTFSNYAMSWVRQAPGKGLEWVSAITP
SGGSTNYADSVKGRFTISRDNSQNTLYLOMNSLRVEDTAVYICGRVPYRSTWYP
LYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGKGGGGSGGGGSGGGGSTIPPHVQKSVNNDMIV
TDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQ
EVCVAVWRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMK
EKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDepkscdkPG
WFLDSPDRPWNPPTESPALLVWTEGDNATFTCSFSNTSESFVLNWYR
MSPSNQTDKLAATFPEDRSQPGQDCRFRVTQLPNGRDFHMSVWRAR
RNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRP
AGQFQTLYV

Amino acid sequence of light chain:
DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWFQQKPGKAPKSLIYAASSLH
SKVPTQFSGSGSGTDFTLTISSLQPEDFATYYCLQYSTYPITFGGGTKVEIKRTVAA

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Figure 65
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