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MULTISPECIFIC ANTIBODY

FIELD OF THE INVENTION
[0001] The present invention relates to a multispecific antibody comprising at least
one domain specifically binding to a tumor-associated immune checkpoint antigen
with low affinity, at least one domain specifically binding to a tumor-associated
antigen (TAA), and optionally at least one domain specifically binding to an immune
cell antigen. Additionally, the present invention relates to specific domains for use in
said multispecific antibody, and pharmaceutical compositions and methods of use
thereof. The present invention further relates to a nucleic acid encoding said
multispecific antibody or specific domains thereof, a vector comprising said nucleic
acid, a host cell comprising said nucleic acid or said vector, and a method of

producing said multispecific antibody or specific domains thereof.

BACKGROUND OF THE INVENTION
[0002] Cancer continues to pose a major unmet medical need, despite the
considerable progress made in its treatment. Some of the most substantial progress
made in cancer treatment in recent years has come with the advent of
immunotherapies of various molecular classes, including, but not limited to:
monoclonal antibodies (mAbs), bispecific antibodies (bsAbs), recombinant proteins,
and chimeric antigen receptor-T cell (CAR-T cell) therapies. Such therapies induce
anti-tumor immunity by: a) actively directing immune-effector cells to tumor-resident
cells and/or b) stimulating immune-effector cells and/or c) relieving tumor-mediated
immune-suppression. These immunotherapies commonly exploit the overexpression
— as compared to extratumoral loci — of specific antigens by tumor-resident cells
(e.g., malignant cells, cells of the tumor vasculature, stromal cells, immune cells,
etc.) to target their pharmacological activity to tumors. Among these antigens, tumor-
associated antigens (TAAs) comprise cell-surface proteins selectively overexpressed
by malignant cells. By binding to TAAs with high affinity, immunotherapies can, to a
degree, restrict their immunomodulatory activity to immunological synapses between

tumor cells and immune effector cells.
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[0003] A common class of TAA-binding immunotherapies are mAbs that elicit anti-
tumor immunity by opsonizing tumor-cells and triggering antibody-dependent cell-
mediated cytotoxicity (ADCC) by Fcy receptor (FcyR)-expressing cells, primarily
natural killer (NK) cells. Other TAA-binding immunotherapies leverage cytotoxic T
lymphocytes (CTLs) to induce targeted depletion of malignant cells, such as CAR-T
cells as well as bsAbs that simultaneously engage the T cell antigen, CD3 (TAA/CD3
bsAbs). While the therapeutic utility of TAA-(re)directed CTLs has been clinically
validated, such utility can be limited in instances when tumor-mediated immune-
suppression impairs the activation/stimulation of CTLs. Even in tumors where tumor-
infiltrating lymphocytes (TILs) are abundant (i.e., “inflamed” or “hot” tumors), tumor
immune-evasion can be induced by a variety of means, such as through the
expression of immune-checkpoint ligands/receptors (e.g., PD-1, PD-L1, CTLA-4) as
well as the recruitment of regulatory T cells (Tregs) and myeloid-derived suppressor
cells (MDSCs).

[0004] Immune checkpoints are regulators of the immune system and are involved
in processes such as self-tolerance or immune suppression in cancer.

[0005] PD-L1 (CD274, B7-H1)is a 40 kDa type | transmembrane protein. PD-L1 is
a surface glycoprotein ligand for PD-1, a key immune checkpoint receptor expressed
by activated T and B cells and mediates immunosuppression. PD-L1 is implicated in
the suppression of immune system responses during chronic infections, pregnancy,
tissue allografts, autoimmune diseases, and cancer. PD-L1 is found on both antigen-
presenting cells and human cancer cells, such as squamous cell carcinoma of the
head and neck, melanoma, and brain tumor, thyroid, thymus, esophagus, lung,
breast, gastrointestinal tract, colorectum, liver, pancreas, kidney, adrenal cortex,
bladder, urothelium, ovary, and skin (Katsuya Y, et al., Lung Cancer.88(2):154-159
(2015); Nakanishi J, et al., Cancer Immunol Immunother. 56(8):1173-1182 (2007),
Nomi T, et al., Clin Cancer Res. 13(7):2151-2157 (2007); Fay AP, et al., J
Immunother Cancer. 3:3 (2015); Strome SE, et al., Cancer Res. 63(19):6501-6505
(2003); Jacobs JF, et al. Neuro Oncol.11(4):394-402 (2009); Wilmotte R, et al.
Neuroreport. 16(10):1081-1085 (2005)). PD-L1 is rarely expressed on normal
tissues but inducibly expressed on tumor site (Dong H, et al., Nat Med. 8(8):793-800
(2002); Wang et al., Onco Targets Ther. 9: 5023-5039 (2016)). PD-L1

downregulates T cell activation and cytokine secretion by binding to PD-1 (Freeman
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et al., 2000; Latchman et al, 2001). PD-1, activated by PD-L1, potentially provides an
immune-tolerant environment for tumor development and growth. PD-L1 also
negatively regulates T-cell function through interaction with another receptor, B7.1
(B7-1, CD80).

[0006] Inhibition of the PD-L1/PD-1 interaction allows for potent anti-tumor activity.
A number of antibodies that disrupt the PD-1 signaling have entered clinical
development. These antibodies belong to the following two main categories: those
that target PD-1 (nivolumab, Bristol-Myers Squibb; pembrolizumab, Merck,
Whitehouse Station, NJ; pidilizumab, CureTech, Yavne, Israel) and those that target
PD-L1 (MPDL3280A, Genentech, South San Francisco, CA; MEDI4736,
Medimmune/AstraZeneca; BMS-936559, Bristol-Myers Squibb; MSB0010718C,
EMD Serono, Rockland, MA) (for review see Postow MA et al., J Clin Oncol. Jun
10;33(17):1974-82 (2015)). Targeting PD-L1 versus targeting PD-1 may result in
different biologic effects. PD-1 antibodies prevent interaction of PD-1 with both its
ligands, PD-L1 and PD-L2. PD-L1 antibodies do not prevent PD-1 from interacting
with PDL2, although the effect of this interaction remains unknown. PD-L1 antibodies
however prevent interaction of PD-L1 with not only PD-1, but also B7-1 (Butte MJ, et
al., Immunity 27:111-122, (2007)), which is believed to exert negative signals on T
cells. Blocking PD-L1 has demonstrated promising early data, and currently, four
clinical anti-PD-L1 mAbs are in the testing: atezolizumab and MEDI4736 (both are
Fc null variants of human IgG1), MSB001078C (IgG1), and BMS-936559 (IgG4)
(Chester C., et al., Cancer Immunol Immunother Oct;65(10):1243-8 (2016)).

[0007] New and emerging treatments frequently combine TAA-targeting
immunotherapies with one or more additional immunotherapies that target immune-
checkpoint pathways in an effort to further relieve, or overcome, tumor-mediated
immune-suppression. Monoclonal antibodies that block immune-suppressive
antigens, such as CTLA-4 (e.g., ipiliumumab), PD-1 (e.g., nivolumab,
pembrolizumab) and PD-L1 (e.g., avelumab, atezolizumab), have elicited impressive
response rates in patients exhibiting a variety of tumor histologies. Initial results of
combined treatment with immune-checkpoint modulators and TAA-binding
immunotherapies have been encouraging. As an example, the HER2-targeting mAb,
trastuzumab (Herceptin®, Genentech), is currently being clinically evaluated (phase

II) in combination with nivolumab (Opdivo®, Bristol-Myers Squibb) as well as in
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combination with both nivolumab and ipilimumab (Yervoy®, Bristol-Myers Squibb),
National Clinical Trial (NCT) 03409848. Similarly, the CD19/CD3 bsAb,
blinatumomab (Blincyto®, Amgen), is currently being clinically evaluated (phase I/1l)
in combination with pembrolizumab (Keytruda®, Merck) as well as in a phase | trial
as part of a triple immunotherapy combination with both nivolumab and ipilimumab,
NCT03512405 and NCT02879695, respectively.

[0008] Additionally, combinations of targeting immune checkpoints and T-cell co-
stimulatory receptors have been evaluated. The combination of anti-PD-L1 and anti-
CD137 antibodies increased overall survival and enhanced T-cell effector function in
the ID-8 ovarian adenocarcinoma model (Duraiswamy J, et al., Cancer Res
73:6900-6912 (2013)). The combination of urelumab (anti-CD137) with nivolumab
(anti-PD-1) in both solid tumors and B-cell non-Hodgkin’s lymphoma is being tested
in a phase I/l trial (NCT02253992), while PF-05082566 (anti-CD137) is being tested
in a phase Ib trial with pembrolizumab (anti-PD-1) in patients with solid tumors
(NCT02179918) (Chester C., et al., Cancer Immunol Immunother Oct;65(10):1243-8
(2018)).

[0009] Recently, the effect of multivalent and multispecific fusion polypeptides that
bind PD-L1 and CD137 has been evaluated in vitro on T-cell activation and
proliferation. Using an autologous in vitro co-culture system implementing immature
DC and donor matched T-cells, it has been demonstrated that INBRX-105, a
multispecific and multivalent polypeptide having two PD-L1 binding domains, two
CD137 binding domains and an Fc region, is superior in stimulating interferon-
gamma production, when compared to the monospecific PD-L1 sd-Ab-Fc fusion
protein, the CD137 sdAb-Fc fusion protein, the combination of the two, the anti-PD-
L1 antibody atezolizumab, the anti-CD137 antibody utomilumab (PF-05082566), or
the anti-PD-L1 antibody prembrolizumab, and combinations thereof, at inducing IFNy
or mediating CD8+ T-cell proliferation and activation (WO 2017/123650).
Additionally, WO 2016/149201 discloses certain antibodies directed against PD-L1
and suggests creating bispecific antibody constructs further comprising a T-cell
engaging antibody, with CD137 being contained in a non-exclusive list of more than
20 potential T-cell targets.

[0010] While immunotherapy combinations have demonstrated their potential to

enhance anti-tumor responses through additive or synergistic activity, they are beset
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with two consistent limitations: 1) clinical development challenges due to the
complexity of adjusting the doses of multiple component therapies across various
patient cohorts, and 2) reliance on two or more separate manufacturing processes
for component therapies, with the attendant implication of high cost of goods sold
(COGS) and treatment-pricing. These limitations are even more severe when the
number of immunotherapies included in combination regimens increases.
Additionally, even for treatment regimens that include only a single immunotherapy,
dose-limiting toxicities (DLTs) often preclude administration at maximally effective
doses (MEDs) or lead to discontinuation of treatment, resulting in limited efficacy.
Unfortunately, similar to their anti-tumor activity, the drug-related toxicities elicited by
each component immunotherapy in combination regimens also tend to be additive or
synergistic.

[0011] Thus, despite the promising opportunities offered by inhibiting the interaction
between PD-1 and PD-L1, the applications described above have often resulted in
toxicities caused by binding of anti-PD-L1 antibodies to PD-L1 expressed on non-
target cells (for a review, see Wang et al., Cancer J. 24 (2018) 36-40).

[0012] The exact pathways by which such DLTs arise can vary, but the risk of
immunotherapy-related toxicities can typically be minimized, or eliminated, by
enhancing the tumor-localization of pharmacological activity. Extratumoral activity of
immunotherapies results in the secretion of pro-inflammatory cytokines in healthy
tissues, which can result in undesirable safety profiles. Leveraging T cell-engaging
bsAbs that require binding to a TAA to elicit immunomodulatory activity is a
promising strategy to restrict such cytokine release to cytolytic/immunological
synapses between tumor-resident cells and T cells. However, conventional TAA/CD3
bsAbs are also commonly associated with toxicities, such as cytokine release
syndrome (CRS), putatively due to excessive activity of anti-CD3 domains.
Additionally, while TAA/CD3 bsAbs potently deplete TAA-overexpressing cells, they
do so by recruiting and stimulating CTLs whether or not such cells express a T cell
receptor (TCR) that recognizes a tumor-antigen(s) (i.e., tumor-reactive T cell).
Therefore, rather than stimulating, or reactivating, the host’s native anti-tumor
immunity, TAA/CD3 bsAbs somewhat indiscriminately stimulate CTLs, potentially

posing safety risks and leading to insufficient anti-cancer immune-memory formation.
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[0013] In addition to CD3, T cell co-stimulatory receptors (e.g., 4-1BB, OX40, ICOS,
GITR) are currently being clinically evaluated as targets for therapeutic stimulation of
T cells in cancer. One putative advantage of anti-tumor T cell stimulation via such
targets is that they are transiently expressed upon TCR signaling. As such, their
expression tends to be selectively heightened in inflamed TMEs, particularly on
tumor-reactive T cells, whose TCRs are receiving consistent stimulation by dint of
abundant interactions with major histocompatibility complexes (MHCs) expressed by
malignant cells and antigen-presenting cells (APCs). Therefore, targeting
costimulatory receptors with, e.g., mAbs and bsAbs, should more selectively
stimulate, and expand, pre-existing anti-tumor T cells than CD3-targeting
approaches, potentially rendering such biologics safer and their effects more
durable.

[0014] Among costimulatory receptors, 4-1BB (CD137, TNF-receptor superfamily 9,
TNFRSF9) has emerged as especially promising due to its expression profile and its
role as a multipotent mediator of anti-tumor immunity (Bartkowiak and Curran 2015;
Yonezawa et al. 2015). 4-1BB is an inducible T cell costimulatory receptor. Its
expression is activation-dependent and encompasses a broad subset of immune
cells, including activated CD8+ T cells, CD4+ T cells, NK and NKT cells, Tregs,
dendritic cells (DC) including follicular DC, stimulated mast cells, differentiating
myeloid cells, monocytes, neutrophils, eosinophils (Wang et al, Immunol Rev.
229(1): 192-215 (2009)), and activated B cells (Zhang et al, J Immunol. 184(2):787-
795 (2010)). In addition, 4-1BB expression has also been demonstrated on tumor
vasculature (Broil K et al., Am J Clin Pathol. 115(4):543-549 (2001); Seaman et al,
Cancer Cell 11(6):539-554 (2007)) and atherosclerotic endothelium (Olofsson et al,
Circulation 117(10): 1292 1301 (2008)).

[0015] 4-1BB costimulates T cells to carry out effector functions such as eradication
of established tumors, broadening primary CD8+ T cell responses, and enhancing
the memory pool of antigen-specific CD8+ T cells. In vivo efficacy studies in mice
have revealed that 4-1BB-agonistic mAbs, administered as both a monotherapy and
as a component of combination regimens, leads to anti-tumor protective T cell
memory responses and tumor regression in multiple tumor models. Additionally, two
4-1BB-agonistic mAbs are currently in the clinic: urelumab (Bristol-Myers Squibb), a
fully humanized IgG4 mAb, and utomilumab (PF-05082566, Pfizer), a fully human
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IgG2 mAb (Chester C., et al., Cancer Immunol Immunother Oct;65(10):1243-8
(2016)). Although utilization of 4-1BB-agonistic mADbs is a very promising treatment
strategy, clinical data collected thus far suggest that an mAb-based approach to 4-
1BB stimulation results in a trade-off between efficacy and safety. Namely, highly
active 4-1BB-agonistic mADbs elicit DLTs that attenuate treatment efficacy, whereas
weakly active 4-1BB-agonistic mAbs are well tolerated but do not seem to be highly
efficacious, including at their predicted MED.

[0016] Highly active 4-1BB-agonistic mAbs lead to alterations in the immune system
and organ function, increasing risks of toxicities. High doses of such mAbs in naive
and tumor-bearing mice have been reported to induce T cell-infiltration to the liver
and elevations of aspartate aminotransferase and alanine aminotransferase,
consistent with liver inflammation (Niu L, et al. J Immunol 178(7):4194-4213 (2007);
Dubrot J, et al., Int J Cancer 128(1):105-118 (2011)). Initial clinical studies into the
human therapeutic use of 4-1BB-agonistic mAbs have also demonstrated elevations
of liver enzymes and increased incidence of hepatitis (Sznol M., et al., J Clin Oncol
26(1158):3007 (2008); Ascierto PA, et al., Semin Oncol 37(5):508-516 (2010);
Chester C., et al., Cancer Immunol Immunother Oct;65(10):1243-8 (2016)).
Potentially fatal hepatitis was observed in a Bristol-Myers Squibb (BMS) phase I
anti-CD137 study for previously treated stage Ill/IV melanoma, National Clinical Trial
(NCT) 00612664. This study and several others (NCT00803374, NCT00309023,
NCTO00461110, NCT00351325) were terminated due to adverse events (Chester C.,
et al., Cancer Immunol Immunother Oct;65(10):1243-8 (2016)). Such adverse events
are most probably due to systemic overstimulation of T cells.

[0017] Similar to TAA/CD3 bsAbs, TAA/4-1BB bsAbs are designed to selectively
agonize 4-1BB in the context of immunological synapses between tumor-resident
cells and immune-effector cells, thereby preventing the toxicities associated with
extratumoral T cell stimulation. As an example, the 5T4/4-1BB bsAb (APV-527)
being co-developed by Aptevo Therapeutics and Alligator Biosciences
(W02017182672 A1) is designed to elicit targeted costimulation of T cells by
anchoring to 5T4, a TAA expressed by a variety of solid tumors. APV-527 pre-clinical
data suggest that conditionally stimulating 4-1BB in the presence of 5T4 effectively
tumor-localizes T cell costimulation, leads to considerable enhancement of T cell

activation in the TME and inhibits tumor growth in 5T4+ tumor models. This same
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tumor-localizing strategy can conceivably leverage a variety of clinically validated
TAAs, for which therapeutic targeting has been demonstrated to be both efficacious
and safe.

[0018] HERZ2 has been established as a TAA that can be targeted effectively and
safely to address HER2+ cancers. The most notable HER2-targeted therapies
approved for use in patients with HER2+ tumors are the mAbs, trastuzumab
(Herceptin®, Genentech) and pertuzumab (Perjeta®, Genentech). While
trastuzumab and pertuzumab are similar insofar as they act, in part, by opsonizing
HER2+ cells and triggering ADCC, the two antibodies are dissimilar in the means by
which they prevent pro-proliferative HER2-signaling. In the case of trastuzumab,
binding to its epitope prevents HER2 homodimerization and thereby inhibits HER2-
signaling. However, in a subset of patients, compensatory HER3 overexpression,
and the formation of HER2/HERS3 heterodimers, leads to heightened signaling,
rendering such patients refractory to treatment with trastuzumab. By contrast,
pertuzumab binds to an epitope that prevents HER2/HER3 heterodimerization,
likewise inhibiting pro-proliferative signaling. Due to this mechanism of action (MoA)
complementarity, pertuzumab and trastuzumab are synergistic, and their
combination has been approved for the treatment of HER2+ breast cancer.

[0019] While combined inhibition of HER2-signaling and ADCC-mediated depletion
of HER2+ cells has been effective for many patients, many other patients exhibit a
HER2+ tumor phenotype that very weakly responds to treatment with conventional
antibodies. In some cases, this is because the particular HER2+ tumor does not rely
on HER2-signaling for proliferation, rendering the primary MoA of
trastuzumab/pertuzumab ineffective. This has engendered the hypothesis that a
targeted cytotoxic approach that is more potent than ADCC could be of considerable
benefit. Validation of this concept has somewhat emerged with the market approval
of the ADC trastuzumab-emtansine (Kadcyla®, Genentech). In that same vein,
multiple companies are currently developing HER2/CD3 bsAbs to stimulate
redirected T cells to induce potent, targeted cytotoxicity. Additionally, in several
patients exhibiting primary or secondary non-responsiveness to HER2-targeting
mAbs, the HER2+ tumor phenotype includes heightened expression of
ligands/receptors (e.g., PD-L1) that actively suppress anti-tumor immune-responses.

Predictably, this has led to the combination of HER2-targeting mAbs with immune-
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checkpoint-modulating mAbs, which have achieved some success in clinical
settings. TAAs that are almost exclusively expressed on cancer cells, such as
oncofetal tumor antigens, are referred to as clean TAAs. TAA that are also
expressed on normal, non-cancer cells — typically at lower level compared to cancer
cells — are non-clean TAAs. Due to the very high potency of TAA/CD3 bsAbs
approaches, non-clean TAAs are a challenge as they lead to the depletion of non-
tumor cells also expressing the TAA. A well-known example of a non-clean TAA is
HER2, which is not only expressed on tumor cells but — at a lower level - also in
various other tissues. Therefore, novel therapies that improve the selectivity of
TAA/CD3 bsAbs approaches for tumor tissues are needed.

[0020] There is precedent, as well, for the use of HER2 as a target to tumor-localize
4-1BB stimulation by a bispecific molecule. Pieris Pharmaceuticals has initiated
clinical trials to evaluate a HER2/4-1BB bispecific fusion protein (PRS-343)
(NCTO03330561). PRS-343 comprises an IgG4 variant of trastuzumab fused to a
bivalent 4-1BB-binding anticalin. Preclinical and clinical evidence supporting: 1) the
potential benefits of PD-(L)1 blockade and 4-1BB stimulation, 2) the benefits of
combining HER2-targeting immunotherapies with PD-(L)1-blocking
immunotherapies, and 3) the synergy of trastuzumab and pertuzumab, suggests a
potential benefit to combining such a HER2/4-1BB bispecific molecule with as many
as two additional immunotherapies in a single treatment. In fact, PRS-343 is also
currently being clinically evaluated in combination with the PD-L1-blocking mAb,
atezolizumab (Tecentrig®, Genentech) (NCT03650348).

[0021] As mentioned previously, an inevitable drawback of combination therapies,
particularly as the number of component therapies increases, is that their clinical
development can be burdensomely complex and therefore expensive. The
requirement to develop multiple manufacturing processes adds further up the
development cost and multiplies COGS. The inclusion of more than two specificities
in a single molecule (e.g., tri- or tetra-specific antibodies) could theoretically address
many of the foregoing limitations with respect to safety, efficacy and cost. Tri-/tetra-
specific molecules that are TAA-targeted are theoretically capable of eliciting highly
tumor-localized, and synergistic, anti-tumor modulation of multiple immune-
checkpoint pathways, which could provide safer and more effective therapies for a

variety of cancers. Additionally, such molecules would further limit the need for co-
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administration of additional immunotherapies to boost patient responses, supporting
ease-of-development and minimizing treatment costs. However, implementation of
tri-/tetra-specific antibodies for therapeutic use has been complicated due to issues
with their molecular architecture, the properties of their component antigen-binding
domains and/or poor biophysical properties. Therefore, there remains a clear need
for novel tri-/tetra-specific antibodies that elicit tumor-localized, synergistic
immunomodulation and that have biophysical properties rendering them suitable for
pharmaceutical development.

[0022] In addition, despite the fact that numerous antibodies already exist that are
specific for tumor-associated immune checkpoint antigens, TAAs and/or T cell co-
stimulatory receptor, the complex and specific requirements of such tri- or
tetraspecific antibodies require the development of novel antibody domains with
tailor-made properties.

[0023] Thus, in spite of numerous treatment options for patients suffering from
cancer, there remains a need for effective and safe therapeutic agents and a need
for their preferential use in a more targeted manner. Immune-modulating biologics
offer promising approaches in treatment of cancers due to their modes of actions,
however global immunostimulation and lack of any restriction of this
immunomodulation to pathologically relevant cells and sites causes numerous side
effects and significant toxicities, which potentially may lead to increased morbidity
and mortality of patients. It is therefore an object of the present invention to provide a

medicament to improve treatment of a proliferative disease, particularly a cancer.

SUMMARY OF THE INVENTION
[0024] It is an object of the present invention to provide a medicament to improve
treatment of a proliferative disease, particularly a cancer. The present invention
addresses the need for precision therapeutics for immuno-oncology that target only
the disease-related cells.
[0025] In one aspect, the present invention relates to a multispecific antibody
comprising at least a first domain specifically binding to a tumor-associated immune
checkpoint antigen with low affinity, and at least a second domain specifically binding

to a tumor-associated antigen (TAA).
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[0026] The present invention further relates to a multispecific antibody comprising at
least a first domain specifically binding to a tumor-associated immune checkpoint
antigen with low affinity, at least a second domain specifically binding to a tumor-
associated antigen (TAA), and at least a third domain specifically binding to an
immune cell antigen, in particular wherein said immune cell antigen is presenton T
cell or NK cell.

[0027] More specifically, the present invention relates to a multispecific antibody
wherein said first domain specifically binding to PD-L1 comprises a VH sequence of
SEQ ID NO: 11 and a VL sequence of SEQ ID NO: 16.

[0028] The present invention further relates to a combination comprising (i) the
multispecific antibody of the present invention and (ii) a second compound selected
from (iia) an antibody directed at a TAA, in particular an antibody directed at HER2,
in particular wherein the antibody is trastuzumab, (iib) a modulator of an immune
checkpoint antigen, in particular wherein said immune checkpoint antigen is not a
tumor-associated immune checkpoint antigen, and/or in particular wherein said
immune checkpoint antigen is present on T cell or NK cell, and (iic) a modulator of
angiogenesis.

[0029] In another aspect, the present invention relates to a pharmaceutical
composition comprising the multispecific antibody of the invention and a
pharmaceutically acceptable carrier.

[0030] In a further aspect, the present invention provides the multispecific antibody
of the invention or the pharmaceutical composition of the invention for use as a
medicament.

[0031] In a further aspect, the present invention provides the multispecific antibody
of the invention or the pharmaceutical composition of the invention for use in
treatment of cancer in a subject in need thereof.

[0032] In one aspect, the present invention provides use of the multispecific
antibody of the invention or the pharmaceutical composition of the invention for
treating cancer in a subject in need thereof.

[0033] In one aspect, the present invention provides use of the multispecific
antibody of the invention or the pharmaceutical composition of the invention in the

manufacture of a medicament for treatment of a cancer, in a subject in need thereof.

11
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[0034] In yet another aspect, the present invention provides a method of treating a
cancer in a subject in need thereof comprising administering to the subject a
therapeutically effective amount of the multispecific antibody of the invention or the
pharmaceutical composition of the invention.

[0035] In a further aspect, the present invention provides a nucleic acid comprising
a nucleotide sequence encoding the multispecific antibody of the invention. In a
further aspect, the present invention provides a vector comprising said nucleic acid.
In a further aspect, the present invention provides a host cell comprising said nucleic
or said vector.

[0036] In yet another aspect, the present invention provides a method of producing
the multispecific antibody of the invention or a binding domain thereof or a fragment
thereof, the method comprising the step of culturing a host cell comprising a nucleic
acid or a vector encoding the multispecific antibody of the invention or a binding
domain thereof or a fragment thereof.

[0037] The aspects, advantageous features and preferred embodiments of the
present invention summarized in the following items, respectively alone or in

combination, further contribute to solving the object of the invention:
1. A multispecific antibody comprising

(a) a first domain specifically binding to a tumor-associated immune checkpoint
antigen wherein said first domain binds to said tumor-associated immune
checkpoint antigen with a dissociation constant (KD) of more than 50 nM,
particularly with a dissociation constant (KD) of between 50 nM and 1 uM,
particularly more than 100 nM, particularly with a dissociation constant (KD)
of between 100 nM and 900 nM, particularly more than 200 nM, particularly
with a dissociation constant (KD) of between 200 nM and 800 nM,
particularly more than 300 nM, particularly with a dissociation constant (KD)
of between 300 nM and 700 nM, particularly more than 400 nM, particularly
with a dissociation constant (KD) of between 400 nM and 600 nM,
particularly more than 450 nM, particularly with a dissociation constant (KD)
of between 450 nM and 550 nM, particularly more than 475 nM, particularly
with a dissociation constant (KD) of between 475 nM and 525 nM,

12
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particularly with a dissociation constant (KD) of about 500 nM, in each case

when measured by SPR in an scFv format (monovalent affinity), and
a second domain specifically binding to a tumor-associated antigen (TAA).

The multispecific antibody of item 1, wherein said second domain binds to
said TAA with a dissociation constant (KD) of less than 50 nM, particularly
less than 20 nM, particularly less than 10 nM, particularly less than 5 nM,
particularly less than 2 nM, particularly less than 1 nM, particularly less than

0.5 nM, when measured by SPR in an scFv format (monovalent affinity).

The multispecific antibody of item 1 or item 2, wherein said tumor-associated
immune checkpoint antigen and said TAA are both present on the same

tumor cell.

The multispecific antibody of any one of the preceding items, wherein said
tumor-associated immune checkpoint antigen is selected from the group
consisting of PD-L1, PD-L2, CD80, CD86, CD276 (B7-H3), and VTCN1 (B7-
H4).

The multispecific antibody of item 4, wherein said tumor-associated immune

checkpoint antigen is PD-L1.

The multispecific antibody of any one of the preceding items, wherein said
first domain is an inhibitor of said tumor-associated immune checkpoint

antigen.

The multispecific antibody of any one of the preceding items, wherein said
TAA is not PD-L1.

The multispecific antibody of any one of the preceding items, wherein said
TAA is selected from the group consisting of EGFRVIII, 5T4, CD19, CD20,
CD22, CD38, BCMA, IL4RA, mesothelin, GD2, Tn antigen, sTn antigen, Tn-
O-Glycopeptides, sTn-O-Glycopeptides, PSMA, CD97, TAG72, CD44v6,
CEA, EPCAM, KIT, IL-13Ra2, leguman, GD3, CD171, IL-11Ra, IL-13RA2,
ROR1, PSCA, MAD-CT-1, MAD-CT-2, VEGFR2, CLEC12A, LewisY, CD24,
PDGFR-beta, SSEA-4, folate receptor alpha, ERBBs (e.g., ERBB2),

13
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10.

11.

12.

13.

14.

15.

16.

Her2/neu (HER2), MUC1, MUC16, EGFR, NCAM, Ephrin B2, CAIX, LMP2,
sLe, HMWMAA, o-acetyl-GD2, folate receptor beta, TEM1/CD248, CD33,
CD123, CD133, CD135, TEM7R, FAP, Legumain, HPV E6 or E7, ML-IAP,
CLDNSG, TSHR, GPRC5D, ALK, Polysialic acid, Fos-related antigen,
neutrophil elastase, TRP-2, CYP1B1, sperm protein 17, beta human
chorionic gonadotropin, AFP, thyroglobulin, PLAC1, globoH, RAGE1, MN-
CA IX, human telomerase reverse transcriptase, intestinal carboxyl esterase,
mut hsp 70-2, NA-17, NY-BR-1, UPK2, HAVCR1, ADRB3, PANX3, NY-ESO-
1, GPR20, Ly6k, OR51E2, TARP, GFRalpha4; GPC3, CDH3, B7HS3;
FGFR1, SSTR2, CECAM6, GA733, and gp120.

The multispecific antibody of item 8, wherein said TAA is selected from
HER2 and mesothelin, in particular HER2.

The multispecific antibody of any one of the preceding items further
comprising a third domain specifically binding to an immune cell antigen, in

particular wherein said immune cell antigen is present on T cell or NK cell.

The multispecific antibody of item 10, wherein said third domain is
specifically binding to an immune cell antigen, which is a stimulatory or co-

stimulatory molecule of said immune cell.

The multispecific antibody of item 11, wherein said third domain is an agonist

and said immune cell antigen is a stimulatory immune cell antigen.

The multispecific antibody of item 12, wherein said stimulatory immune cell

antigen is selected from the group consisting of CD3 and CD16.

The multispecific antibody of item 13, wherein said stimulatory immune cell

antigen is CD3, in particular CD3e.

The multispecific antibody of item 11, wherein said third domain is an agonist

and said immune cell antigen is a co-stimulatory immune cell antigen.

The multispecific antibody of item 15, wherein said co-stimulatory immune

cell antigen is selected from the group consisting of CD137, CD28, ICOS,
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17.

18.

19.

20.

21.

22.

23.

HVEM, CD27, OX40, DR3, GITR, CD30, SLAM, CD2, 2B4, TIM1, TIM2, and
CD226.

The multispecific antibody of item 16, wherein said stimulatory immune cell
antigen is CD137.

The multispecific antibody of item 17, wherein said third domain specifically
binds to CD137 at an epitope comprised in the distal part of the extracellular
domain of CD137, particularly within the cysteine-rich domains CRD1 and/or
CRD2, more particularly within amino acid residues 24-86 of SEQ ID NO:
153, provided that amino acid residue Asn42 of CD137 is not a critical

residue for binding.

The multispecific antibody of item 11, wherein said third domain is an
inhibitor and said immune checkpoint antigen is an inhibitory immune cell

antigen.

The multispecific antibody of item 19, wherein said inhibitory immune cell
antigen is selected from the group consisting of cytotoxic T-lymphocyte-
associated protein 4 (CTLA4), PD-1, lymphocyte-activation gene 3, and T-
cell immunoglobulin mucin-3, BTLA, TIM3, TIGIT, CD160, LAG3, LAIR1, B7-
1, and B7-H1.

The multispecific antibody of any one of the preceding items further

comprising a domain specifically binding to human serum albumin (HSA).

The multispecific antibody of any one of the preceding items, wherein said

domains are capable of binding to their respective antigens simultaneously.

The multispecific antibody of any one of the preceding items, wherein said
domains are independently selected from the group consisting of a Fab, an
Fv, an scFv, dsFv, an scAb, STAB, a single domain antibody (sdAb or dAb),
a single domain heavy chain antibody, a single domain light chain antibody,
a VHH, and a single domain antibody based on the VNAR structure from

shark,.
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24,

25.

26.

27.

28.

The multispecific antibody of any one of the preceding items, wherein said
multispecific antibody is in a format selected from the group consisting of a
single-chain diabody (scDb), a tandem scDb (Tandab), a linear dimeric scDb
(LD-scDb), a circular dimeric scDb (CD-scDb), a bispecific T-cell engager
(BIiTE; tandem di-scFv), a tandem tri-scFv, a tribody (Fab-(scFv)2) or bibody
(Fab-(scFv)1), Fab, Fab-Fv2, Morrison (IgG CH3-scFv fusion (Morrison L) or
IgG CL-scFv fusion (Morrison H)), triabody, scDb-scFv, bispecific Fab2, di-
miniantibody, tetrabody, scFv-Fc-scFv fusion, scFv-HSA-scFv fusion, di-
diabody, DVD-lg, COVD, IgG-scFab, scFab-dsscFv, Fv2-Fc, IgG-scFv
fusions, such as bsAb (scFv linked to C-terminus of light chain), Bs1Ab
(scFv linked to N-terminus of light chain), Bs2Ab (scFv linked to N-terminus
of heavy chain), Bs3Ab (scFv linked to C-terminus of heavy chain), Ts1Ab
(scFv linked to N-terminus of both heavy chain and light chain), Ts2Ab
(dsscFv linked to C-terminus of heavy chain), Bispecific antibodies based on
heterodimeric Fc domains, such as Knob-into-Hole antibodies (KiHs); scDb,
tandem-di-scFv, tandem tri-scFv, Fab-(scFv)2, Fab-(scFv)1, Fab, Fab-Fv2,
COVD fused to the N- and/or the C-terminus of either chain of a
heterodimeric Fc domain or any other heterodimerization domain, a MATCH

and DuoBodies.

The multispecific antibody of any one of the preceding items, wherein said
antibody does not comprise an immunoglobulin Fc region polypeptide, and,

optionally, does not comprise CH1 and/or CL regions.

The multispecific antibody of any one of the preceding items, wherein said
antibody comprises CH1 and/or CL regions, and optionally comprises an

immunoglobulin Fc region polypeptide.

The multispecific antibody of any one of the preceding items, wherein said

antibody is monovalent for each specificity.

The multispecific antibody of any one of the preceding items, wherein said
antibody is a scDb-scFv, tribody, DVD-tribody, MATCH, in particular wherein

said multispecific antibody is in a MATCH or tribody format, more particularly
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29.

30.

wherein said multispecific antibody is in a MATCH format, more particularly
wherein said multispecific antibody is a MATCH3 or a MATCH4.

The multispecific antibody of any one of items 5 to 28, wherein:

said first domain binds to human PD-L1 with a dissociation constant (KD) of
100 nM to 1000 nM, e.g., of 100 nM to 900 nM, of 150 nM to 850 nM, of 200
nM to 800 nM, of 250 nM to 750 nM, of 300 nM to 700 nM, preferably of 350
nM to 650 nM, more preferably of 400 nM to 600 nM, in particular as
measured by SPR;

said first domain, when in scFv format, does not bind to cells expressing PD-
L1, in particular as determined by flow cytometry, in particular wherein said

scFv is at a concentration of less than 100 pg/ml;
said first domain, when in scFv format,

(i) does not neutralize PD-L1 binding to PD-1, in particular as determined
by NFAT reporter gene assay, or

(i)  neutralizes PD-L1 binding to PD-1 with a potency relative to that of
avelumab (relative potency), as determined by NFAT reporter gene assay, of
less than 0.001, preferably less than 0.0005, and wherein said relative
potency is the ratio of the ICsp value in ng/ml of avelumab as measured in
the NFAT reporter gene assay to the ICsg value in ng/ml of said scFv as

measured in the NFAT reporter gene assay;

The multispecific antibody of any one of items 5 to 29, wherein said

multispecific antibody

in the presence of TAA-/PD-L1+ cells, has the ability to block interaction
between PD-L1 and PD-1 with a potency relative to that of avelumab
(relative potency), as determined by flow cytometry assay, of less than
0.001, preferably less than 0.0005, and wherein said relative potency is the
ratio of the IC50 value in ng/ml of avelumab as measured in the flow
cytometry assay to the IC50 value in ng/ml of said multispecific antibody as

measured in flow cytometry assay; and
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(ii)

31.

32.

in the presence of TAA+/PD-L1+ cells, has the ability to block interaction
between PD-L1 and PD-1 with a potency relative to that of avelumab
(relative potency), as determined by flow cytometry assay, of more than
0.01, preferably more than 0.05, more preferably more than 0.1, and wherein
said relative potency is the ratio of the IC50 value in ng/ml of avelumab as
measured in the flow cytometry assay to the IC50 value in ng/ml of said

multispecific antibody as measured in flow cytometry assay.
The multispecific antibody of any one of items 5 to 30, wherein:

said first domain, when in scFv format, has a melting temperature (Tm),
determined by differential scanning fluorimetry, of at least 65°C, preferably at
least 70°C, in particular wherein said scFv is formulated in 50 mM
phosphate-citrate buffer at pH 6.4, 150 mM NaCl;

said first domain, when in scFv format, has a loss in monomer content, after
four consecutive freeze-thaw cycles, of less than 3 %, preferably less than 1
%, when said scFv is at a starting concentration of 10 mg/ml, in particular
wherein said scFv is formulated in 50 mM phosphate citrate buffer with 150
mM NaCl at pH 6.4; and

said first domain, when in scFv format, has a loss in monomer content, after
storage for at least two weeks, particularly for at least four weeks, at 4°C, of
less than 10 %, e.g., less than 9 %, less than 8 %, less than 7 %, less than 6
%, preferably less than 5 %, when said scFv is at a starting concentration of
10 mg/ml, and in particular wherein said scFv is formulated in 50 mM
phosphate citrate buffer with 150 mM NaCl at pH 6.4.

The multispecific antibody of any one of the preceding items wherein each
domain comprises a heavy chain variable region (VH) and a light chain

variable region (VL), wherein:

said VH comprises, in sequence, the three complementary determining
regions HCDR1, HCDR2 and HCDR3, and
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b.

33.

34.

35.

said VL comprises, in sequence, the three complementary determining
regions LCDR1, LCDR2 and LCDRS.

The multispecific antibody of any one of the preceding items, wherein said
first domain specifically binding to said tumor-associated immune checkpoint
antigen, and/or said second domains specifically binding to said TAA, and,
optionally, said third domain specifically binding to an immune cell antigen,
and, optionally, a further domain specifically binding to human serum
albumin (HSA) comprise(s) a light chain variable region (VL) and wherein
said VL comprises Vk frameworks FR1, FR2 and FR3, particularly Vk1 or
Vk3 FR1 to FR3, preferably Vk1 FR1 to FR3, and a framework FR4, which is
selected from a Vk FR4, particularly Vk1 FR4, Vk3 FR4, and VA FR4,
particularly VA FR4 comprising the amino acid sequence having at least 80,
particularly at least 90 percent identity to an amino acid sequence selected
from any of SEQ ID NO: 145 to SEQ ID NO: 152, preferably VA FR4 as set
forth in any of SEQ ID NO: 145 to SEQ ID NO: 152, preferably VA FR4 as
set forth in SEQ ID NO: 145, 146 or 152, more preferably VA FR4 as set
forth in SEQ ID NO: 146 or 152.

The multispecific antibody of any one of the preceding items, wherein said
first domain comprises HCDR1, HCDR2, and HCDR3 sequences of SEQ ID
NOs: 1, 2, and 3, respectively, and LCDR1, LCDR2, and LCDR3 sequences
of SEQ ID NOs: 5, 6, and 7, wherein one or more of said CDR sequences
optionally comprises one or two mutations, particularly mutations to an
alanine residue, more particularly wherein: (i) said LCDR3 comprises Q108A
(according to AHo numbering), (ii) said LCDR3 comprises G109A (according
to AHo numbering), or (iii) said LCDR3 comprises Q108A and G109A
(according to AHo numbering), and/or (iv) said HCDR3 comprises Y112A

(according to AHo numbering).

The multispecific antibody of item 34, wherein said first domain comprises
HCDR1, HCDR2, and HCDR3 sequences of SEQ ID NOs: 1, 2, and 3,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
5,6, and 9.
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36.

37.

38.

39.

40.

41.

42.

The multispecific antibody of item 34, wherein said first domain comprises
HCDR1, HCDR2, and HCDR3 sequences of SEQ ID NOs: 1, 2, and 3,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
5,6, and 10.

The multispecific antibody of item 35 or item 36, wherein said first domain
comprises a heavy chain variable region (VH) and wherein said VH is VH3
or VH4, preferably VH4.

The multispecific antibody of item 35, wherein said antibody comprises a VH
comprising an amino acid sequence that is at least 90 percent, in particular
at least 95 percent identical to the amino acid sequence SEQ ID NO: 11; and
a VL comprising an amino acid sequence that is at least 90 percent, in
particular at least 95 percent identical to the amino acid sequence SEQ ID
NO: 15.

The multispecific antibody of item 38 comprising a VH sequence of SEQ ID
NO: 11 and a VL sequence of SEQ ID NO: 15.

The multispecific antibody of item 36, wherein said antibody comprises a VH
comprising an amino acid sequence that is at least 90 percent, in particular
at least 95 percent identical to the amino acid sequence SEQ ID NO: 11; and
a VL comprising an amino acid sequence that is at least 90 percent, in
particular at least 95 percent identical to the amino acid sequence SEQ ID
NO: 16.

The multispecific antibody of item 40, comprising a VH sequence of SEQ ID
NO: 11 and a VL sequence of SEQ ID NO: 16.

The multispecific antibody of any one of the preceding items, wherein said
second domain comprises (i) HCDR1, HCDR2, and HCDR3 sequences of
SEQ ID NOs: 17, 18 and 19, respectively, and LCDR1, LCDR2, and LCDR3
sequences of SEQ ID NOs: 20, 21 and 22, or, in particular, (ii) HCDR1,
HCDR2, and HCDR3 sequences of SEQ ID NOs: 27, 28 and 29,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
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43.

44,

45.

46.

30, 31 and 32, wherein one or more of said CDR sequences optionally

comprises one or two mutations, particularly mutations to an alanine residue.

The multispecific antibody of item 42, wherein said second domain
comprises a VH comprising an amino acid sequence that is (i) at least 90
percent, particularly at least 95 percent identical to the amino acid sequence
SEQ ID NO: 23; and a VL comprising an amino acid sequence that is at
least 90 percent, particularly at least 95 percent identical to the amino acid
sequence SEQ ID NO: 25, in particular wherein said VH comprises Cys at
the position 51, and said VL comprises Cys at the position 141 (AHo
numbering), or, in particular, (ii) at least 90 percent, particularly at least 95
percent identical to the amino acid sequence SEQ ID NO: 33; and a VL
comprising an amino acid sequence that is at least 90 percent, particularly at
least 95 percent identical to the amino acid sequence SEQ ID NO: 35, in
particular wherein said VH comprises Cys at the position 51, and said VL

comprises Cys at the position 141 (AHo numbering).

The multispecific antibody of item 43 comprising (i) a VH sequence of SEQ
ID NO: 24 and a VL sequence of SEQ ID NO: 26, or (ii) a VH sequence of
SEQ ID NO: 34 and a VL sequence of SEQ ID NO: 36, particularly a VH
sequence of SEQ ID NO: 34 and a VL sequence of SEQ ID NO: 36.

The multispecific antibody of any one of items 10 to 44, wherein said third
domain (i) is directed at CD3, in particular wherein said third domain
comprises HCDR1, HCDR2, and HCDR3 sequences of SEQ ID NOs: 37, 38
and 39, respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ
ID NOs: 40, 41 and 42, or (ii) is directed at CD137, in particular wherein said
third domain comprises HCDR1, HCDR2, and HCDR3 sequences of SEQ ID
NOs: 71, 72 and 73, respectively, and LCDR1, LCDR2, and LCDR3
sequences of SEQ ID NOs: 74, 75 and 76, wherein one or more of said CDR
sequences optionally comprises one or two mutations, particularly mutations

to an alanine residue,.

The multispecific antibody of item 45, wherein said third domain (i) is

directed at CD3 and comprises a VH comprising an amino acid sequence
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47.

48.

49.

that is at least 90 percent, in particular at least 95 percent identical to the
amino acid sequence SEQ ID NO: 43; and a VL comprising an amino acid
sequence that is at least 90 percent, in particular at least 95 percent identical
to the amino acid sequence SEQ ID NO: 44, or (ii) is directed at CD137 and
comprises a VH comprising an amino acid sequence that is at least 90
percent, in particular at least 95 percent identical to the amino acid sequence
SEQ ID NO: 77; and a VL comprising an amino acid sequence that is at
least 90 percent, in particular at least 95 percent identical to the amino acid
sequence SEQ ID NO: 78.

The multispecific antibody of item 46 (i) is directed at CD3 and comprises a
VH sequence of SEQ ID NO: 43 and a VL sequence of SEQ ID NO: 44, or
(ii) is directed at CD137 and comprises a VH sequence of SEQ ID NO: 77
and a VL sequence of SEQ ID NO: 78.

The multispecific antibody of any one of items 21 to 28, wherein said domain
specifically binding to HSA comprises (i) HCDR1, HCDR2, and HCDR3
sequences of SEQ ID NOs: 45, 46 and 47, respectively, and LCDR1,
LCDR2, and LCDR3 sequences of SEQ ID NOs: 48, 49 and 50, (ii) HCDR1,
HCDR2, and HCDR3 sequences of SEQ ID NOs: 53, 54 and 55,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
56, 57 and 58, or (iii) HCDR1, HCDR2, and HCDR3 sequences of SEQ ID
NOs: 61, 62 and 63, respectively, and LCDR1, LCDR2, and LCDR3
sequences of SEQ ID NOs: 64, 65 and 66, wherein one or more of said CDR
sequences optionally comprises one or two mutations, particularly mutations

to an alanine residue.

The multispecific antibody of item 48, wherein said domain specifically
binding to HSA comprises (i) a VH comprising an amino acid sequence that
is at least 90 percent, in particular at least 95 percent identical to the amino
acid sequence SEQ ID NO: 51; and a VL comprising an amino acid
sequence that is at least 90 percent, in particular at least 95 percent identical
to the amino acid sequence SEQ ID NO: 52; (i) a VH comprising an amino
acid sequence that is at least 90 percent, in particular at least 95 percent

identical to the amino acid sequence SEQ ID NO: 59; and a VL comprising
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50.

51.

an amino acid sequence that is at least 90 percent, in particular at least 95
percent identical to the amino acid sequence SEQ ID NO: 60; (i) a VH
comprising an amino acid sequence that is at least 90 percent, in particular
at least 95 percent identical to the amino acid sequence SEQ ID NO: 67; and
a VL comprising an amino acid sequence that is at least 90 percent, in
particular at least 95 percent identical to the amino acid sequence SEQ ID
NO: 69; or (i) a VH comprising an amino acid sequence that is at least 90
percent, in particular at least 95 percent identical to the amino acid sequence
SEQ ID NO: 68; and a VL comprising an amino acid sequence that is at
least 90 percent, in particular at least 95 percent identical to the amino acid
sequence SEQ ID NO: 70.

The multispecific antibody of item 49 comprising (i) a VH sequence of SEQ
ID NO: 51 and a VL sequence of SEQ ID NO: 52; (ii) a VH sequence of SEQ
ID NO: 59 and a VL sequence of SEQ ID NO: 60; (iii) a VH sequence of
SEQ ID NO: 67 and a VL sequence of SEQ ID NO: 69; or (iv) a VH
sequence of SEQ ID NO: 68 and a VL sequence of SEQ ID NO: 70.

The multispecific antibody of any of the preceding items, wherein the
antibody comprises a combination of two chains, each having an amino acid
sequence having at least 80 % identity, particularly at least 90 % identity,
more particularly at least 95 % identity, including 100 % identity (i) to the
sequences of a combination of chains selected from SEQ ID NOs: 79 and
80; SEQ ID NOs: 81 and 82, SEQ ID NOs: 83 and 84, SEQ ID NOs: 85 and
86, SEQ ID NOs: 87 and 88, SEQ ID NOs: 89 and 90, SEQ ID NOs: 91 and
92, SEQ ID NOs: 93 and 94, SEQ ID NOs: 95 and 96, SEQ ID NOs: 97 and
98, SEQ ID NOs: 99 and 100, SEQ ID NOs: 101 and 102, SEQ ID NOs: 103
and 104, SEQ ID NOs: 105 and 106, SEQ ID NOs: 107 and 108, SEQ ID
NOs: 109 and 110, SEQ ID NOs: 111 and 112, SEQ ID NOs: 113 and 114,
SEQ ID NOs: 123 and 124, SEQ ID NOs: 125 and 126, SEQ ID NOs: 127
and 128, SEQ ID NOs: 129 and 130, SEQ ID NOs: 131 and 132, SEQ ID
NOs: 133 and 134, and SEQ ID NOs: 135 and 136, or to the combination of

sequences comprised in one of the sequences selected from SEQ ID NOs:
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(iii)

115 to 136, in particular the combination of chains of SEQ ID NOs: 123 and
124, or of SEQ ID NOs: 127 and 128, and wherein the antibody comprises
a first domain specifically binding PD-L1 comprising HCDR1, HCDR2, and
HCDRS3 sequences of SEQ ID NOs: 1, 2, and 3, respectively, or of SEQ ID
NOs: 1, 2, and 4, respectively, and LCDR1, LCDR2, and LCDR3 sequences
of SEQ ID NOs: 5, 6, and 7, respectively, SEQ ID NOs: 5, 6, and 8,
respectively, SEQ ID NOs: 5, 6, and 9, respectively, or, in particular SEQ ID
NOs: 5, 6, and 10, respectively, and

a second domain specifically binding HER2 comprising (i) HCDR1, HCDR2,
and HCDR3 sequences of SEQ ID NOs: 17, 18 and 19, respectively, and
LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs: 20, 21 and 22,
respectively, or, in particular, (i) HCDR1, HCDR2, and HCDR3 sequences of
SEQ ID NOs: 27, 28 and 29, respectively, and LCDR1, LCDR2, and LCDR3
sequences of SEQ ID NOs: 30, 31 and 32, respectively

optionally, a third domain specifically binding (i) CD3 comprising HCDR1,
HCDR2, and HCDR3 sequences of SEQ ID NOs: 37, 38 and 39,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
40, 41 and 42, respectively, or (ii) CD137 comprising HCDR1, HCDR2, and
HCDRS3 sequences of SEQ ID NOs: 71, 72 and 73, respectively, and
LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs: 74, 75 and 76,

respectively,

(iv) optionally, a further domain specifically binding HSA comprising (i) HCDR1,

52.

HCDR2, and HCDR3 sequences of SEQ ID NOs: 45, 46 and 47,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
48, 49 and 50, respectively, (i) HCDR1, HCDR2, and HCDR3 sequences of
SEQ ID NOs: 53, 54 and 55, respectively, and LCDR1, LCDR2, and LCDR3
sequences of SEQ ID NOs: 56, 57 and 58, respectively; or (iii) HCDR1,
HCDR2, and HCDR3 sequences of SEQ ID NOs: 61, 62 and 63,
respectively, and LCDR1, LCDR2, and LCDR3 sequences of SEQ ID NOs:
64, 65 and 66, respectively.

A combination comprising (i) the multispecific antibody of any one of items 1
to 51 and (ii) a second compound selected from (iia) an antibody directed at a

TAA, in particular an antibody directed at HER2, in particular wherein the
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53.

54.

55.

56.

57.

58.

59.

60.

antibody is trastuzumab, (iib) a modulator of an immune checkpoint antigen,
in particular wherein said immune checkpoint antigen is not a tumor-
associated immune checkpoint antigen, and/or in particular wherein said
immune checkpoint antigen is present on T cell or NK cell, and (iic) a

modulator of angiogenesis.
The combination of item 52, wherein said modulator is an antibody.

The combination of item 52 or 53, wherein said modulator is an agonist and

said immune checkpoint antigen is an immune cell antigen.

The combination of item 54, wherein said immune cell antigen is selected
from the group consisting of CD28, ICOS, HVEM, CD27, OX40, DR3, GITR,
CD30, SLAM, CD2, 2B4, TIM1, TIM2, CD226, CTLA4, PD-1, lymphocyte-
activation gene 3, and T-cell immunoglobulin mucin-3, BTLA, TIM3, TIGIT,
CD160, LAG3S, LAIR1, B7-1, and B7-H1.

The combination of item 55, wherein said stimulatory immune cell antigen is
CD3 or CD137, in particular CD3.

The combination of item 52 or 53, wherein said modulator is an inhibitor and

said immune cell antigen is an inhibitory immune checkpoint antigen.

The combination of item 57, wherein said inhibitory immune cell antigen is
selected from the group consisting of cytotoxic T-lymphocyte-associated
protein 4 (CTLA4), PD-1, lymphocyte-activation gene 3, and T-cell
immunoglobulin mucin-3, preferably wherein said inhibitory immune
checkpoint antigen is cytotoxic T-lymphocyte-associated protein 4 (CTLA4),

more preferably wherein said modulator is ipilimumab.

A combination comprising (i) the multispecific antibody of any one of items 1

to 51 and (ii) an antibody directed against a TAA.

The combination of item 59, wherein said TAA is selected from HER2 and
mesothelin, particularly HER2, particularly wherein said antibody is

trastuzumab.
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

A pharmaceutical composition comprising the multispecific antibody of any
one of items 1 to 51, or the combination of any one of items 52 to 60, and a

pharmaceutically acceptable carrier.

A PD-L1-binding domain as defined in any one of items 29, 30, and 34 to 41.
A HER2-binding domain as defined in any one of items 42 to 44.

A CD3-binding domain as defined in any one of items 45(i) to 47(i).

A CD137-binding domain as defined in any one of items 45(ii) to 47 (ii).

An HSA-binding domain as defined in any one of items 48 to 50.

The multispecific antibody of any one of items 1 to 51, the combination of any
one of items 52 to 60, or a binding domain of any one of items 62 to 66 for

use as a medicament.

The multispecific antibody of any one of items 1 to 51, the combination of any
one of items 52 to 60, the pharmaceutical composition of item 61, or a
binding domain of any one of items 62 to 66 for use in treatment of a cancer

in a subject in need thereof.

Use of the multispecific antibody of any one of items 1 to 51, the combination
of any one of items 52 to 60, the pharmaceutical composition of item 61, or a
binding domain of any one of items 62 to 66 for treating a cancer in a subject

in need thereof.

Use of the multispecific antibody of any one of items 1 to 51, the combination
of any one of items 52 to 60, the pharmaceutical composition of item 61, or a
binding domain of any one of items 62 to 66 in the manufacture of a

medicament for treatment of a cancer, in a subject in need thereof.

A method of treating a cancer in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of the
multispecific antibody of any one of items 1 to 51, 67 and 68, the combination
of any one of items 52 to 60, the pharmaceutical composition of item 61, or a

binding domain of any one of items 62 to 66, or the use of items 69 or 70,
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72.

73.

74.

75.

76.

77.

78.

wherein said cancer is a cancer positive for said TAA and said tumor-
associated immune checkpoint antigen, in particular wherein said cancer is
TAA*/PDL*, more particularly wherein said cancer is HER2*/PD-L1*.

The multispecific antibody of item 68, the use of items 69 or 70, or the
method of item 71, wherein said cancer is a cancer positive HER2 and PD-
L1, and wherein said cancer is refractory to a standard of care therapy, in

particular to trastuzumab.

A nucleic acid encoding the multispecific antibody of any one of items 1 to 51

or a binding domain of any one of items 62 to 66.
A vector comprising the nucleic acid of item 73.
A host cell comprising the nucleic acid of item 73 or the vector of item 74.

A method of producing the multispecific antibody of any one of items 1 to 51,
a binding domain of any one of items 62 to 66, the method comprising the
step of culturing a host cell comprising a nucleic acid or a vector encoding the
multispecific antibody of any one of items 1 to 51, a binding domain of any

one of items 62 to 66.

A kit comprising the multispecific antibody of any one of items 1 to 51, the
combination of any one of items 52 to 60, the pharmaceutical composition of

item 61, or a binding domain of any one of items 62 to 66.

The multispecific antibody of any of items 1 to 50, wherein the antibody
comprises a combination of two chains a combination of chains selected from
SEQ ID NOs: 79 and 80; SEQ ID NOs: 81 and 82, SEQ ID NOs: 83 and 84,
SEQ ID NOs: 85 and 86, SEQ ID NOs: 87 and 88, SEQ ID NOs: 89 and 90,
SEQ ID NOs: 91 and 92, SEQ ID NOs: 93 and 94, SEQ ID NOs: 95 and 96,
SEQ ID NOs: 97 and 98, SEQ ID NOs: 99 and 100, SEQ ID NOs: 101 and
102, SEQ ID NOs: 103 and 104, SEQ ID NOs: 105 and 106, SEQ ID NOs:
107 and 108, SEQ ID NOs:109 and 110, SEQ ID NOs: 111 and 112, SEQ ID
NOs: 113 and 114, SEQ ID NOs: 123 and 124, SEQ ID NOs: 125 and 126,
SEQ ID NOs: 127 and 128, SEQ ID NOs: 129 and 130, SEQ ID NOs: 131
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and 132, SEQ ID NOs: 133 and 134, and SEQ ID NOs: 135 and 136, or to
the combination of sequences comprised in one of the sequences selected
from SEQ ID NOs: 115 to 136, in particular the combination of chains of SEQ
ID NOs: 123 and 124 or of SEQ ID NOs: 127 and 128.

BRIEF DESCRIPTION OF THE DRAWINGS
[0038] FIG. 1 Binding to PD-L1 expressing cells assessed by flow cytometry.
Binding of (A) PRO1434 and (B) PRO1494 to PD-L1 expressing cells. PRO830 was
used as a reference. PRO1434 showed a signal only at 100 pg/ml whereas binding
was observed with 3.5 pyg/ml for PRO1494.
[0039] FIG. 2 Blockade of PD-1/PD-L1 interaction in NFAT reporter gene assay.
PD-L1 neutralization by (A) PRO1434 and (B) PRO1494. Avelumab was used as a
reference. For both molecules tested only a partial neutralization of PD-L1 interaction
with PD-1 was observed with the highest concentration (162 ug/ml) tested.
[0040] FIG. 3 Architecture of the multispecific molecules. Schematic representation
and description of the three different multispecific formats Tribody, DVD-Tribody and
MATCH-4. Table 14 describes the domains comprised in the different molecules
produced and their positioning within the molecules. The targets for the different
domains are: trastuzumab: Her2; clone 14-11-D07: IL23R; clone 23-13-A01:
human/mouse serum albumin; clone 28-21-D09: CD3e; clone 33-02-G02 and
mutants thereof: PD-L1. Gly-Ser linker sequences connecting individual domains are
indicated in the Figure.
[0041] FIG. 4 Blockade of PD-1/PD-L1 interaction on Her2 expressing cells.
Inhibition of PD-1 binding to (A) cells expressing PD-L1 and Her2 (HCC1954) or (B)
cells expressing PD-L1 without significant expression of Her2 (HCC827) in presence
of increasing concentrations of avelumab, PRO1454, PRO1456 and PRO1497.
PRO1454 inhibits PD-1 binding to PD-L1 on PD-L1/high Her2 expressing cells
(HCC1954) with an ICse of 205 ng/ml as well as on PD-L1 expressing cells
(HCCB827) with an ICsg of 1204 ng/ml. PRO1497 containing the anti-PD-L1 domain
with a 50-fold lower affinity inhibited PD-1 binding to Her2/PD-L1 expressing cells
with comparable potency as PRO1454 but showed only very weak inhibition of PD-1
binding to cells expressing only PD-L1 at the concentrations tested. PRO1456 which
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does not contain an anti-PD-L1 domain did not affect PD-1 binding on both cell lines.
Data were fitted using sigmoidal 4PL fit (GraphPad Prism).

[0042] FIG. 5 Blockade of PD-1/PD-L1 interaction on Her2 expressing cells in
presence of human serum albumin. A) Inhibition of PD-1 binding to cells expressing
PD-L1 and Her2 (HCC1954) in presence of increasing concentrations of avelumab,
nivolumab, PRO1543 (Her2xCD3xHSAxPD-L1 low affinity) and PRO1546
(HER2xCD3xHSAXIL23R). B) Inhibition of PD-1 binding to cells expressing PD-L1
without significant expression of Her2 (HCC827). PRO1543 inhibits PD-1 binding to
PD-L1 exclusively on PD-L1/high Her2 expressing cells with an ICs value of 600
ng/ml. PRO1546 which does not contain an anti-PD-L1 domain did not affect PD-1
binding on both cell lines. Data were fitted using sigmoidal 4PL fit (GraphPad Prism).
[0043] FIG. 6 CD3 activation and concomitant PD-L1 blockade by PRO1454 or
PRO1497 assessed in the NFAT-Luciferase reporter gene assay in presence of
human serum albumin. A) In the presence of PD-L1/ Her2 expressing cells
(HCC1954), PRO1454 and PRO1456 activated CD3 signaling in Jurkat cells with
similar ECso but the maximal activation was higher for PRO1454, a molecule carrying
the low affinity anti-PD-L1 domain, compared to PRO1456 containing an anti-IL23R
dummy domain instead of the anti-PD-L1 domain. This suggests that PRO1454
simultaneously blocks PD-L1 and activates CD3 within the immunological synapse in
presence of cells co-expressing Her2 and PD-L1. Weaker activation was observed
with PRO1455, a molecule carrying no anti-Her2 domain but the low affinity anti-PD-
L1 domain (33-03-G02 G109A). B) The Tribody molecule PRO1497 containing the
anti-PD-L1 domain carrying two alanine mutations (Q108A and G109A) with at least
50-fold lower affinity than the domain incorporated in molecules tested in A and the
corresponding controls were tested. For those molecules simultaneous blockade of
PD-L1 and activation of CD3 was observed, since PRO1497, containing the low
affinity anti-PD-L1 domain, induced a higher maximal activation than PRO1456
containing the anti-IL23R domain instead. In comparison to PRO1455, PRO1498
triggered a much weaker activation due to the much lower affinity of the incorporated
anti-PD-L1 domain. Luminescence was read 5h after addition of Jurkat reporter cells
and data were fitted using sigmoidal 4PL fit (GraphPad Prism).

[0044] FIG. 7 CD3 activation and concomitant PD-L1 blockade by PRO1543

assessed in the NFAT-Luciferase reporter gene assay in presence of human serum
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albumin. A) In the presence of PD-L1/ Her2 expressing cells (HCC1954), PRO1543
and PRO1557 activated CD3 signaling in Jurkat cells with similar ECso but the
maximal activation was higher for PRO1543, a molecule carrying the low affinity anti-
PD-L1 domain, compared to PRO1557 containing an anti-IL23R dummy domain
instead of the anti-PD-L1 domain. This suggests that PRO1543 simultaneously
blocks PD-L1 and activates CD3 within the immunological synapse in presence of
cells co-expressing Her2 and PD-L1. This observation was further supported by the
addition of 1 ug/ml nivolumab to all molecules resulting in similar maximal activation
in presence of PRO1557 and PRO1543 as for PRO1543 alone confirming complete
PD-L1/PD-1 blockade by PR0O1543. No activation was observed with PRO15486,
molecule carrying no anti-Her2 domain but the low affinity anti-PD-L1 domain. B) No
activation was observed for the molecules carrying an anti-PD-L1 domain (PRO1543
and PRO1546) independently of the presence of the anti-Her2 domain in presence
of PD-L1 expressing CHO cells. No activation was seen with PRO1557 since this
molecule does not contain an anti-PD-L1 domain. Luminescence was read 5h after
addition of Jurkat reporter cells and data were fitted using sigmoidal 4PL fit
(GraphPad Prism).

[0045] FIG. 8 Activation of CD8+ T cells, as measured by upregulation of CD69, in
the presence of PRO1543, PRO1895 and control molecule PR0O2290 following co-
incubation with HCC827 tumor cells (HER2Iow, PD-L1+).

[0046] FIG. 9 Activation of CD8+ T cells, as measured by upregulation of CD69, in
the presence of PRO1543, PRO1895 and control molecule PR0O2290 following co-
incubation with HCC1954 tumor cells (HER2high, PD-L1+).

[0047] FIG. 10 Viability of CD4+ and CD8+ T cells. CD4+ T cells (A) and CD8+ T
cell (B) viability was only reduced by 5 to 10 % at the highest concentrations of
molecules tested. CD4+ T cells and CD8+ T cells were stained by fluorescently
labelled antibodies 40h after the start of the cytotoxicity assessment of PBMCs in
presence of PD-L1/high Her2 expressing cancer cells (HCC1954) and analyzed by
flow cytometry. Similar data were obtained after 16 h.

[0048] FIG. 11 T cell mediated target cell killing and CD8+ cell activation in
presence of A) Her2***/PD-L1* HCC1954 and B) Her2*/PD-L1- MCF-7. In this assay,
freshly isolated human PBMCs were co-cultured for 16 h with indicated target cells in

presence of the different molecules tested. PRO1543 showed a 50 to 100-fold better
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potency than the Her2/CD3 scDb (PRO957) on Her2***/PD-L1* as compared to PD-
L1 negative cells were only a slightly different potency is observed. As the ECso of
PD-L1 blockade in these cells is considerably higher than the ECsq of target cell
lysis, it is highly likely that the improved activity of the molecule containing an anti-
PD-L1 domains results from increased avidity. As a consequence, binding to Her2
and PD-L1 double positive cells is stronger than binding to PD-L1 negative cells
expressing Her2. This avidity binding increases the therapeutic window as it
selectively improves potency on tumor cells (Her2/PD-L1 double positive), but not on
PD-L1 negative Her2 expressing normal cells.

[0049] FIG. 12 T cell mediated target cell killing and CD8+ cell activation in
presence of A) Her2*-/PD-L1* HCC827 and B) Her2/PD-L1* CHO PD-L1 cells.
Freshly isolated human PBMCs were co-cultured for 16 h with indicated target cells
in presence of the different molecules. PR0O1543 showed a 20-fold better potency
than the Her2/CD3 scDb on Her2*-/PD-L1*. In presence of Her2 negative PD-L1
positive cells only a minor target cell killing and CD8+ cell activation was observed at
high concentrations of the MATCH4 harboring the low affinity PD-L1 domain
providing a very large therapeutic window.

[0050] FIG. 13 Human PBMC-substituted NOG mice were engrafted with HCC1954
ductal breast carcinoma cells (n=8 each). Mice were treated on day 0, 5, 10, 15, 20,
25 and 30 (dotted vertical lines). Tumor growth and body weight were recorded twice
weekly. PRO1678 scMATCH3 had similar antitumoral effect as nivolumab showing
efficient tumor targeted PD-L1 blockade. PRO 1543 MATCHA4 therapy elicited greater
antitumoral efficacy than nivolumabl/trastuzumab combination.

[0051] FIG. 14 Design of the multispecific molecules. Schematic representation and
description of the three different multispecific formats tribody, DVD-tribody and
MATCH-4. Table 25 describes the domain composition of the different molecules
produced and their positioning within the molecules. The targets for the different
domains are: trastuzumab: Her2; clone 14-11-D07: IL23R; clone 23-13-A01:
human/mouse SA; clone 28-21-D09: CD3e; clone 33-02-G02 and mutants thereof:
PD-L1. Gly-Ser linker sequences connecting individual domains are indicated in the
Figure.

[0052] FIG. 15 Effect of PRO1993 on CD137 signal activity in NF-kB Jurkat reporter
cells. After 24h incubation of Jurkat cells with PRO1993 in presence of HCC1954
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(high levels of expression for Her2 and PD-L1) and HCC827 (low levels of
expression for Her2 but high levels for PD-L1), the activity of CD137 signaling was
assessed by detection of luminescence. PRO1993 activated CD137 signaling in the
presence of high Her2 expressing HCC1954 cells, whereas in presence of low levels
of Her2 expressing HCC827 only a slight activation of CD137 signaling was
observed. Data were fitted using sigmoidal 4PL fit (GraphPad Prism).

[0053] FIG. 16 Blockade of PD-1/PD-L1 interaction on Her2 expressing cells in
presence of human serum albumin. A) PD-1 binding level to cells expressing PD-L1
and high Her2 levels (HCC1954) or (B) cells expressing PD-L1 and a lower level of
Her2 (HCC827) in presence of increasing concentrations of avelumab and PRO1993
(Her2xCD137xHSAXPD-L1 0w afinity). PRO1993 inhibits PD-1 binding to PD-L1 on PD-
L1/high Her2 expressing cells with an IC50 value of 166.7 ng/ml whereas no
inhibition of PD-1 binding was found on HCC827 cells. For comparison, avelumab
inhibit this interaction with an 1IC50 of 127.7 ng/ml (HCC1954) and 46.03 ng/ml
(HCCB827). Data were fitted using sigmoidal 4PL fit (GraphPad Prism).

[0054] FIG. 17 Design of the scDb-scFv molecules. Schematic representation and
description of the scDb-scFv molecules.

[0055] FIG. 18 Blockade of PD-1/PD-L1 interaction on Her2 expressing cells in
presence of human serum albumin. A) PD-1 binding level to cells expressing PD-L1
and high Her2 levels (HCC1954) or (B) cells expressing PD-L1 and a lower level of
Her2 (HCC827) in presence of increasing concentrations of avelumab and PRO1678
(Her2xHSAXPD-L1ow affinity). PRO1678 inhibits PD-1 binding to PD-L1 with a 100-fold
better potency on PD-L1/high Her2 expressing cells than on PD-L1 expressing cells
(HCCB827) with an ICsg value of 428.2 ng/ml. For comparison, avelumab inhibit this
interaction with an ICsp of 127.7 ng/ml (HCC1954) and 46.03 ng/ml (HCC827). Data
were fitted using sigmoidal 4PL fit (GraphPad Prism).

[0056] FIG. 19 Plasmamembranous binding of MATCH4 molecules PRO1543 and
PRO1895 to SK-OV3, MCF-7 and CHO PD-L1 cells. Concentration-response curves
of MATCH4 molecules PRO1543 and PR0O1895 and clinical stage anti-HER2
antibodies trastuzumab and pertuzumab to SK-OV3 (upper left), MCF-7 (upper right)
and CHO PD-L1 (lower right). MATCH4 molecules bound to SK-OV3 cells
expressing high levels of HER2 with an apparent binding affinity comparable to the

clinical stage antibodies trastuzumab and pertuzumab. On the other hand, apparent
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binding affinity of MATCH4 molecules is inferior to trastuzumab and pertuzumab
when binding to MCF-7 cells was assessed.

[0057] FIG. 20 Plasmamembranous binding of MATCH4 molecules PRO1543 and
PRO1895 to IFNy-stimulated HCC1954 and HCC827 cells. Concentration-response
curves of MATCH4 molecules PRO1543 and PR0O1895 and clinical stage anti-HER2
antibodies trastuzumab and pertuzumab to HCC 1954 (left) and HCC827 (right).
Cells were stimulated for 24 h with 10 ng/ml of IFNy prior testing in flow cytometry.
The apparent binding affinity of MATCH4 molecules is inferior to trastuzumab and
pertuzumab when binding to HCC1954 cells that express high levels of HER2 and
PD-L1 was assessed. On the other hand, MATCH4 molecules bound to HCC827
cells expressing low levels of HER2 and high levels of PD-L1 with an apparent
binding affinity similar to the clinical stage antibodies trastuzumab and pertuzumab
(right). Note that in the graph illustrated on the right the highest concentration of
PRO1543 and PRO1895 were not used for fitting of the curve.

[0058] FIG. 21 Plasmamembranous binding of MATCH4 molecules PRO1543 and
PRO1895 to SK-OV3 cells in presence of trastuzumab and pertuzumab.
Concentration-response curves of MATCH4 molecules PRO1543 (left) and
PRO1895 (right) with or without the addition of trastuzumab or pertuzumab are
shown. Cells were incubated for 1 h with 50 nM of trastuzumab or pertuzumab prior
the addition of MATCH4 molecules. Plasmamembranous binding of PRO1543 and
PRO1895 was then assessed in flow cytometry. PR0O1543 showed binding to HER2-
expressing SK-OV3 cells when applied alone and when tested in presence of
pertuzumab. PRO1895, on the other hand, demonstrated binding to the cells in
presence of trastuzumab and when tested alone. No binding was found when
PRO1543 and PRO1895 were tested in presence of trastuzumab or pertuzumab,

respectively.

DETAILED DESCRIPTION OF THE INVENTION
[0059] Even though utilization of therapeutic antibodies inhibiting interaction of a
tumor-associated immune checkpoint antigen, such as PD-L1, which its cognate
ligand, such as PD-1, is a very promising treatment strategy, it is coupled to such

difficulties as high toxicities and adverse events. There is thus a need in the medical
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field for novel approaches of inhibiting the interaction of a tumor-associated immune
checkpoint antigen which its cognate ligand, which have lower rate of dose-limiting
toxicities and adverse events than the currently available approaches.

[0060] The present invention provides a multispecific antibody comprising: at least a
first domain specifically binding to a tumor-associated immune checkpoint antigen
with low affinity, and at least a second domain specifically binding to a tumor-
associated antigen (TAA)). The multispecific antibody of the present disclosure are
capable of binding to a target cell displaying said TAA by virtue of said first domain
specifically binding to said TAA, and of simultaneous binding of said low affinity
binding domain, due to avidity effects, to said tumor-associated immune checkpoint
antigen present on the same target cell, so that interaction of said tumor-associated
immune checkpoint antigen is inhibited. Due to the low affinity of said first domain,
specific binding to non-target cells displaying only said tumor-associated immune
checkpoint antigen, but not said TAA, is not occurring to any relevant extent. Thus,
the multispecific antibody of the present invention due to its ability to mediate, e.g.
agonize, potent signaling of said tumor-associated immune checkpoint antigen on
said target cells without interacting with non-target cells, so that the treatment with
the multispecific antibody of the present invention does not lead to depletion of cells
not expressing the TAA.

[0061] In addition, it has been surprisingly found that, the multispecific antibody of
the present disclosure comprising (a) at least said first domain, (b) at least said
second domain, and (c) at least a third domain specifically binding to an immune cell
antigen demonstrated further beneficial properties as shown in the Examples and
accompanying figures. Furthermore, the optional addition of a half-life-extending
anti-HSA domain not only enables convenient dosing, but also should promote
delivery of the molecule to tumor microenvironments.

[0062] The multispecific antibodies of the present invention thus provide distinct
therapeutic advantages over conventional compositions and therapies.

[0063] Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by those of ordinary skill in the art to

which this invention pertains.
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[0064] The terms “comprising” and “including” are used herein in their open-ended
and non-limiting sense unless otherwise noted. With respect to such latter
embodiments, the term "comprising" thus includes the narrower term “consisting of”.
[0065] The terms “a” and “an” and “the” and similar references in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein
or clearly contradicted by context. For example, the term “a cell” includes a plurality
of cells, including mixtures thereof. Where the plural form is used for compounds,
salts, and the like, this is taken to mean also a single compound, salt, or the like.
[0066] In one aspect, the present invention relates to a multispecific antibody
comprising at least a first domain specifically binding to a tumor-associated immune
checkpoint antigen with low affinity, and at least a second domain specifically binding
to a tumor-associated antigen (TAA).

[0067] The term “antibody” and the like, as used herein, includes whole antibodies
or single chains thereof; and any antigen-binding fragment (i.e., “antigen-binding
portion”) or single chains thereof, and molecules comprising antibody CDRs, VH
regions or VL regions (including without limitation multispecific antibodies). A
naturally occurring “whole antibody” is a glycoprotein comprising at least two heavy
(H) chains and two light (L) chains inter-connected by disulfide bonds. Each heavy
chain is comprised of a heavy chain variable region (abbreviated herein as VH) and
a heavy chain constant region. The heavy chain constant region is comprised of
three domains, CH1, CH2 and CH3. Each light chain is comprised of a light chain
variable region (abbreviated herein as VL) and a light chain constant region. The
light chain constant region is comprised of one domain, CL. The VH and VL regions
can be further subdivided into regions of hypervariability, termed complementarity
determining regions (CDR), interspersed with regions that are more conserved,
termed framework regions (FR). Each VH and VL is composed of three CDRs and
four FRs arranged from amino-terminus to carboxy-terminus in the following order:
FR1, CDR1, FR2, CDR2, FR3, CDRS3, FR4. The variable regions of the heavy and
light chains contain a binding domain that interacts with an antigen. The constant
regions of the antibodies may mediate the binding of the immunoglobulin to host
tissues or factors, including various cells of the immune system (e.g., effector cells)

and the first component (Clq) of the classical complement system.
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[0068] The terms “binding domain”, “antigen-binding fragment thereof”, “antigen
binding portion” of an antibody, and the like, as used herein, refer to one or more
fragments of an intact antibody that retain the ability to specifically bind to a given
antigen (e.g., CD137, PD-L1, HSA). Antigen binding functions of an antibody can be
performed by fragments of an intact antibody. In some embodiments, a binding
domain of a multispecific antibody of the present invention is selected from the group
consisting of a Fab fragment, a monovalent fragment consisting of the VL, VH, CL
and CH1 domains; a F (ab)2 fragment, a bivalent fragment comprising two Fab
fragments linked by a disulfide bridge at the hinge region; an Fd fragment consisting
of the VH and CH1 domains; an Fv fragment consisting of the VL and VH domains of
a single arm of an antibody; a single domain antibody (dAb) fragment (Ward et al.,
1989 Nature 341:544-546), which consists of a VH domain; an isolated
complementarity determining region (CDR), dsFv, a scAb, STAB, a single domain
antibody (sdAb or dAb), a single domain heavy chain antibody, and a single domain
light chain antibody, a VHH, a VNAR, single domain antibodies based on the VNAR
structure from shark, and binding domains based on alternative scaffolds including
but limited to ankyrin-based domains, fynomers, avimers, anticalins, fibronectins,
and binding sites being built into constant regions of antibodies (e.g. f-star
technology( F-star’'s Modular Antibody Technology™)). Suitably, a binding domain of
the present invention is a single-chain Fv fragment (scFv) or single antibody variable
domains. In a preferred embodiment, a binding domain of the present invention is a
single-chain Fv fragment (scFv).

[0069] The term “Complementarity Determining Regions” (‘CDRs”) are amino acid
sequences with boundaries determined using any of a number of well-known
schemes, including those described by Kabat et al. (1991), “Sequences of Proteins
of Immunological Interest,” 5th Ed. Public Health Service, National Institutes of
Health, Bethesda, MD (“Kabat” numbering scheme), Al-Lazikani et al., (1997) JMB
273, 927-948 (“Chothia” numbering scheme), InMunoGenTics (IMGT) numbering
(Lefranc, M.-P., The Immunologist, 7, 132-136 (1999); Lefranc, M.-P. et al., Dev.
Comp. Immunol., 27, 55-77 (2003) (“IMGT” numbering scheme) and numbering
scheme described in Honegger & Pluckthun, J. Mol. Biol. 309 (2001) 657-670 (“AH0”
numbering). For example, for classic formats, under Kabat, the CDR amino acid

residues in the heavy chain variable domain (VH) are numbered 31-35 (HCDR1), 50-
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65 (HCDR2), and 95-102 (HCDRQ3); and the CDR amino acid residues in the light
chain variable domain (VL) are numbered 24-34 (LCDR1), 50-56 (LCDR2), and 89-
97 (LCDR3). Under Chothia the CDR amino acids in the VH are numbered 26-32
(HCDR1), 52-56 (HCDR2), and 95-102 (HCDR3); and the amino acid residues in VL
are numbered 24-34 (LCDR1), 50-56 (LCDR2), and 89-97 (LCDR3). By combining
the CDR definitions of both Kabat and Chothia, the CDRs consist of amino acid
residues 26-35 (HCDR1), 50-65 (HCDRZ2), and 95-102 (HCDR3) in human VH and
amino acid residues 24-34 (LCDR1), 50-56 (LCDR2), and 89-97 (LCDR3) in human
VL. Under IMGT the CDR amino acid residues in the VH are numbered
approximately 26-35 (HCDR1), 51-57 (HCDR2) and 93-102 (HCDR3), and the CDR
amino acid residues in the VL are numbered approximately 27-32 (LCDR1), 50-52
(LCDR2), and 89-97 (LCDR3) (numbering according to “Kabat”). Under IMGT, the
CDRs of an antibody can be determined using the program IMGT/DomainGap Align.
[0070] In the context of the present invention, the numbering system suggested by
Honegger & Pluckthun (*AHo) is used (Honegger & Pluckthun, J. Mol. Biol. 309
(2001) 657-670), unless specifically mentioned otherwise. Furthermore, the following
residues are defined as CDRs according to AHo numbering scheme: LCDR1 (also
referred to as CDR-L1): L24-L42; LCDR2 (also referred to as CDR-L2): L58-L72;
LCDRa3 (also referred to as CDR-L3): L107-L138; HCDR1 (also referred to as CDR-
H1): H27-H42; HCDR2 (also referred to as CDR-H2): H57-H76; HCDRS3 (also
referred to as CDR-H3): H108-H138. For the sake of clarity, the numbering system
according to Honegger & Plickthun takes the length diversity into account that is
found in naturally occurring antibodies, both in the different VH and VL subfamilies
and, in particular, in the CDRs, and provides for gaps in the sequences. Thus, in a
given antibody variable domain usually not all positions 1 to 149 will be occupied by
an amino acid residue.

[0071] The term “binding specificity” as used herein refers to the ability of an
individual antibody to react with one antigenic determinant and not with a different
antigenic determinant. As use herein, the term “specifically binds to” or is “specific
for” refers to measurable and reproducible interactions such as binding between a
target and an antibody, which is determinative of the presence of the target in the
presence of a heterogeneous population of molecules including biological molecules.

For example, an antibody that specifically binds to a target (which can be an epitope)
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is an antibody that binds this target with greater affinity, avidity, more readily, and/or
with greater duration than it binds to other targets. In its most general form (and
when no defined reference is mentioned), “specific binding” is referring to the ability
of the antibody to discriminate between the target of interest and an unrelated
molecule, as determined, for example, in accordance with a specificity assay
methods known in the art. Such methods comprise, but are not limited to Western
blots, ELISA, RIA, ECL, IRMA, SPR (Surface plasmon resonance) tests and peptide
scans. For example, a standard ELISA assay can be carried out. The scoring may
be carried out by standard colour development (e.g. secondary antibody with
horseradish peroxide and tetramethyl benzidine with hydrogen peroxide). The
reaction in certain wells is scored by the optical density, for example, at 450 nm.
Typical background (= negative reaction) may be about 0.1 OD; typical positive
reaction may be about 1 OD. This means the ratio between a positive and a negative
score can be 10-fold or higher. In a further example, an SPR assay can be carried
out, wherein at least 10-fold, preferably at least 100-fold difference between a
background and signal indicates on specific binding. Typically, determination of
binding specificity is performed by using not a single reference molecule, but a set of
about three to five unrelated molecules, such as milk powder, transferrin or the like.
[0072] Suitably, the antibody of the invention is an isolated antibody. The term
“isolated antibody”, as used herein, refers to an antibody that is substantially free of
other antibodies having different antigenic specificities (e.g., an isolated antibody that
specifically binds PD-L1 and HERZ is substantially free of antibodies that specifically
bind antigens other than PD-L1 and HERZ2, e.g., an isolated antibody that specifically
binds PD-L1, HER2 and human serum albumin is substantially free of antibodies that
specifically bind antigens other than PD-L1, HER2 and human serum albumin).
Moreover, an isolated antibody may be substantially free of other cellular material
and/or chemicals.

[0073] Suitably, the antibody of the invention is a monoclonal antibody. The term
“monoclonal antibody” or “monoclonal antibody composition” as used herein refers to
antibodies that are substantially identical to amino acid sequence or are derived from
the same genetic source. A monoclonal antibody composition displays a binding
specificity and affinity for a particular epitope, or binding specificities and affinities for

specific epitopes.
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[0074] Antibodies of the invention include, but are not limited to, the chimeric,
human and humanized.

[0075] The term “chimeric antibody” (or antigen-binding fragment thereof) is an
antibody molecule (or antigen-binding fragment thereof) in which (a) the constant
region, or a portion thereof, is altered, replaced or exchanged so that the antigen
binding site (variable region) is linked to a constant region of a different or altered
class, effector function and/or species, or an entirely different molecule which
confers new properties to the chimeric antibody, e.g., an enzyme, toxin, hormone,
growth factor, drug, etc.; or (b) the variable region, or a portion thereof, is altered,
replaced or exchanged with a variable region having a different or altered antigen
specificity. For example, a mouse antibody can be modified by replacing its constant
region with the constant region from a human immunoglobulin. Due to the
replacement with a human constant region, the chimeric antibody can retain its
specificity in recognizing the antigen while having reduced antigenicity in human as
compared to the original mouse antibody.

[0076] The term “human antibody” (or antigen-binding fragment thereof), as used
herein, is intended to include antibodies (and antigen-binding fragments thereof)
having variable regions in which both the framework and CDR regions are derived
from sequences of human origin. Furthermore, if the antibody contains a constant
region, the constant region also is derived from such human sequences, e.g., human
germline sequences, or mutated versions of human germline sequences. The human
antibodies and antigen-binding fragments thereof of the invention may include amino
acid residues not encoded by human sequences (e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation in vivo). This
definition of a human antibody specifically excludes a humanized antibody
comprising non-human antigen-binding residues. Human antibodies can be
produced using various techniques known in the art, including phage-display libraries
(Hoogenboom and Winter, J. Mol. Biol, 227:381 (1991); Marks et al, J. Mol. Biol,
222:581 (1991)). Also available for the preparation of human monoclonal antibodies
are methods described in Cole et al, Monoclonal Antibodies and Cancer Therapy,
Alan R. Liss, p. 77 (1985); Boemer et al, J. Immunol, 147(1):86-95 (1991). See also
van Dijk and van de Winkel, Curr. Opin. Pharmacol, 5: 368-74 (2001). Human

antibodies can be prepared by administering the antigen to a transgenic animal that
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has been modified to produce such antibodies in response to antigenic challenge,
but whose endogenous loci have been disabled, e.g., immunized xenomice (see,
e.g., U.S. Pat. Nos. 6,075,181 and 6,150,584 regarding XENOMOUSE ™
technology). See also, for example, Li et al, Proc. Natl. Acad. Sci. USA, 103:3557-
3562 (2006) regarding human antibodies generated via a human B-cell hybridoma
technology.

[0077] A “humanized” antibody (or antigen-binding fragment thereof), as used
herein, is an antibody (or antigen-binding fragment thereof) that retains the reactivity
of a non-human antibody while being less immunogenic in humans. This can be
achieved, for instance, by retaining the non-human CDR regions and replacing the
remaining parts of the antibody with their human counterparts (i.e., the constant
region as well as the framework portions of the variable region). Additional
framework region modifications may be made within the human framework
sequences as well as within the CDR sequences derived from the germline of
another mammalian species. The humanized antibodies of the invention may include
amino acid residues not encoded by human sequences (e.g., mutations introduced
by random or site-specific mutagenesis in vitro or by somatic mutation in vivo, or a
conservative substitution to promote stability or manufacturing). See, e.g., Morrison
et al., Proc. Natl. Acad. Sci. USA, 81:6851-6855, 1984; Morrison and Oi, Adv.
Immunol., 44:65-92, 1988; Verhoeyen et al., Science, 239: 1534-1536, 1988;
Padlan, Molec. Immun., 28:489-498, 1991; and Padlan, Molec. Immun., 31: 169-217,
1994. Other examples of human engineering technology include, but are not limited
to, Xoma technology disclosed in U.S. Pat. No. 5,766,886.

[0078] The term “recombinant humanized antibody” as used herein, includes all
human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies isolated from a host cell transformed to express the
humanized antibody, e.g., from a transfectoma, and antibodies prepared, expressed,
created or isolated by any other means that involve splicing of all or a portion of a
human immunoglobulin gene, sequences to other DNA sequences.

[0079] Suitably, the antibody of the invention or antigen-binding fragment thereof is
humanized. Suitably, the antibody of the invention or antigen-binding fragment

thereof is humanized and comprises rabbit-derived CDRs.
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[0080] The term “multispecific antibody” as used herein, refers to an antibody that
binds to two or more different epitopes on at least two or more different targets (e.g.,
PD-L1 and HER2). The term “multispecific antibody” includes bispecific, trispecific,
tetraspecific, pentaspecific and hexaspecific. The term “bispecific antibody” as used
herein, refers to an antibody that binds to two different epitopes on at least two
different targets (e.g., PD-L1 and HER2). The term “trispecific antibody” as used
herein, refers to an antibody that binds to three different epitopes on at least three
different targets (e.g., PD-L1, HER2 and HSA).

[0081] The term “epitope” means a protein determinant capable of specific binding
to an antibody. Epitopes usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and usually have specific three-
dimensional structural characteristics, as well as specific charge characteristics.
“Conformational” and “linear” epitopes are distinguished in that the binding to the
former but not the latter is lost in the presence of denaturing solvents.

[0082] The term “conformational epitope” as used herein refers to amino acid
residues of an antigen that come together on the surface when the polypeptide chain
folds to form the native protein.

[0083] The term “linear epitope” refers to an epitope with all of the points of
interaction between the protein and the interacting molecule (such as an antibody)
occurring linearly along the primary amino acid sequence of the protein (continuous).
[0084] The term “distal epitope” refers to an epitope which is comprised in the
region of the extracellular part of a cell-bound antigen that is distant from the cell
surface.

[0085] The term “recognize” as used herein refers to an antibody antigen-binding
fragment thereof that finds and interacts (e.g., binds) with its conformational epitope.
[0086] As used herein, the term “affinity” refers to the strength of interaction
between antibody and antigen at single antigenic sites. Within each antigenic site,
the variable region of the antibody “arm” interacts through weak non-covalent forces
with antigen at numerous sites; the more interactions, the stronger the affinity.
[0087] “Binding affinity” generally refers to the strength of the sum total of non-
covalent interactions between a single binding site of a molecule (e.g., of an
antibody) and its binding partner (e.g., an antigen). Unless indicated otherwise, as

used herein, “binding affinity”, “bind to”, “binds to” or “binding to” refers to intrinsic
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binding affinity that reflects a 1:1 interaction between members of a binding pair
(e.g., an antibody fragment and antigen). The affinity of a molecule X for its partner Y
can generally be represented by the dissociation constant (KD). Affinity can be
measured by common methods known in the art, including those described herein.
Low-affinity antibodies generally bind antigen slowly and tend to dissociate readily,
whereas high-affinity antibodies generally bind antigen faster and tend to remain
bound longer. A variety of methods of measuring binding affinity are known in the art,
any of which can be used for purposes of the present invention. Specific illustrative
and exemplary embodiments for measuring binding affinity, i.e. binding strength are
described in the following.

[0088] The term “Kassoc’, “Ka” or “Kon”, as used herein, is intended to refer to the
association rate of a particular antibody-antigen interaction, whereas the term “Kdis”,
“Kd” or “Koff’, as used herein, is intended to refer to the dissociation rate of a
particular antibody- antigen interaction. In one embodiment, the term “KD”, as used
herein, is intended to refer to the dissociation constant, which is obtained from the
ratio of Kd to Ka (i.e. Kd/Ka) and is expressed as a molar concentration (M). The
“KD” or “KD value” or "KD" or "KD value" according to this invention is in one
embodiment measured by using surface-plasmon resonance assays. Affinity to PD-
L1 was determined by surface plasmon resonance (SPR) measurements as
described in section [0185]. Binding affinities of multi-specific constructs towards
recombinant human CD3e ECD, recombinant human IL-23R and recombinant
human Her2 ECD were measured by SPR as described in section [0198]. Affinity of
molecules to human serum albumin (HSA) and mouse serum albumin (MSA) was
determined by SPR measurements as described in section [0199].

[0089] Suitably, the multispecific antibody of the present invention is monovalent,
bivalent or multivalent for PD-L1 specificity. In one embodiment, the multispecific
antibody of the present invention is bivalent for PD-L1 specificity. In a preferred
embodiment, the multispecific antibody of the present invention is monovalent for
PD-L1 specificity.

[0090] Suitable PD-L1-BDs for use in the multispecific antibody of the invention are
binding domains provided in the present disclosure. The PD-L1-BDs of the invention
include, but are not limited to, the humanized monoclonal antibodies whose

sequences are listed in Table 1.

42



WO 2021/089609 PCT/EP2020/080941

[0091] Suitably, the multispecific antibody of the present invention is monovalent,
bivalent or multivalent for HER2 specificity. In one embodiment, the multispecific
antibody of the present invention is bivalent for HER2 specificity. In a preferred
embodiment, the multispecific antibody of the present invention is monovalent for
HER2 specificity.

[0092] Suitable HER2-BDs for use in the multispecific antibody of the invention are
binding domains provided in the present disclosure. The HER2-BDs of the invention
include, but are not limited to, the humanized monoclonal antibodies whose
sequences are listed in Table 2.

[0093] The term “multivalent antibody” refers to a single binding molecule with more
than one valency, where “valency” is described as the number of antigen-binding
moieties that binds to epitopes on identical target molecules. As such, the single
binding molecule can bind to more than one binding site on a target molecule.
Examples of multivalent antibodies include, but are not limited to bivalent antibodies,
trivalent antibodies, tetravalent antibodies, pentavalent antibodies, and the like.
[0094] The term “monovalent antibody”, as used herein, refers to an antibody that
binds to a single epitope on a target molecule, such as PD-L1. Also, the term
“binding domain” or “monovalent binding domain”, as used herein, refers to a binding
domain that binds to a single epitope on a target molecule such as PD-L1.

[0095] The term “bivalent antibody” as used herein, refers to an antibody that binds
to two epitopes on at least two identical target molecules, such as PD-L1target
molecules.

[0096] The inventors of the present invention have now surprisingly found that
addition of the tri-specific molecule PRO1678 (anti-HSAXxPDL1xHER?2) resulted in a
significantly reduced tumor growth in a HCC1954 xenograft NOG mouse model
when compared to an equipotent dose (same activity as determined in vitro) of
nivolumab. A five-time lower dose of PRO1678 led to the same reduction of tumor
growth in this model (see Figure 13). The inventors have furthermore surprisingly
found that a tetra-specific molecule comprising a fourth, CD3-BD such as PRO1543
(anti-CD3xHSAXxPDL1xHER2) resulted in a complete regression of the tumor in the
HCC1954 xenograft NOG mouse model. This finding is insofar surprising as it
cannot a priori be expected that all four binding domains remain functional without

sterically or otherwise inhibiting each other in a complex multi-target, multi-cell in
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vivo situation. As the ECsg of PD-L1 blockade in these cells is considerably higher
than the ECso of target cell lysis, it is highly likely that the improved activity of the
molecule containing an anti-PD-L1 domains results from increased avidity. As a
consequence, binding to Her2 and PD-L1 double positive cells is stronger than
binding to PD-L1 negative cells expressing Her2. This avidity binding increases the
therapeutic window as it selectively improves potency on tumor cells (Her2/PD-L1
double positive), but not on PD-L1 negative Her2 expressing normal cells.

[0097] The term “tumor-associated immune checkpoint antigen” refers to a
transmembrane protein expressed by the tumor that suppresses the activity of
immune cells, particularly to an antigen taken from the group of: PD-L1, PD-L2,
CD80, CD86, CD276 (B7-H3), and VTCN1 (B7-H4), more particularly PD-L1.
[0098] The term “low affinity” refers to a binding domain that binds to its cognate
target with a dissociation constant (KD) of between 50 nM and 2000 nM, preferably
between 100 nM and 1000 nM.

[0099] The term “tumor-associated antigen (TAA)” refers to an antigen that is
expressed on the surface of a tumor cell. In particular embodiments, a TAA is an
antigen that is preferentially expressed on a tumor cell when compared to non-tumor
cells, particularly wherein expression of the TAA on a tumor cell is at least more than
5fold, at least more than 10fold, at least more than 20fold, at least more than 50fold,
or at least more than 100fold higher than on non-tumor cells from the same organism
or patient. In particular, the TAA is taken from the group of: EGFRUvIIl, mesothelin,
GD2, Tn antigen, sTn antigen, Tn-O-Glycopeptides, sTn-O-Glycopeptides, PSMA,
CD97, TAG72, CD44v6, CEA, EPCAM, KIT, IL-13Ra2, leguman, GD3, CD171, IL-
11Ra, PSCA, MAD-CT-1, MAD-CT-2, VEGFR2, LewisY, CD24, PDGFR-beta,
SSEA-4, folate receptor alpha, ERBBs (e.g., ERBB2), Her2/neu (HERZ2), MUC1,
EGFR, NCAM, Ephrin B2, CAIX, LMP2, sLe, HMWMAA, o-acetyl-GD2, folate
receptor beta, TEM1/CD248, TEM7R, FAP, Legumain, HPV E6 or E7, ML-IAP,
CLDNSG, TSHR, GPRC5D, ALK, Polysialic acid, Fos-related antigen, neutrophil
elastase, TRP-2, CYP1B1, sperm protein 17, beta human chorionic gonadotropin,
AFP, thyroglobulin, PLAC1, globoH, RAGE1, MN-CA IX, human telomerase reverse
transcriptase, intestinal carboxyl esterase, mut hsp 70-2, NA-17, NY-BR-1, UPK2,
HAVCR1, ADRB3, PANX3, NY-ESO-1, GPR20, Ly6k, OR51E2, TARP, and
GFRalpha4. .
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[0100] The term “immune cell antigen” refers to an antigen present in an immune
cell, particularly an immune cell selected from a T cell, an NK cell, and myeloid cells.
In particular, the term relates to a protein, which is a stimulatory or co-stimulatory
molecule of said immune cell.

[0101] In the context of the present invention, the term “stimulatory molecule of said
immune cells” relates to molecules such as CD3 and CD16.

[0102] In the context of the present invention, the term “co-stimulatory molecule of
said immune cells” relates to molecules such as the molecules comprised in the
group of molecules consisting of CD137, CD28, ICOS, HVEM, CD27, OX40, DR3,
GITR, CD30, SLAM, CD2, 2B4, TIM1, TIM2, and CD226.

[0103] In particular embodiments, the multispecific antibody of the present invention
furthermore comprises (i) a binding domain for CD3, or (ii) a binding domain for
CD137.

[0104] Suitable CD3-BDs for use in the multispecific antibody of the invention are
binding domains provided in the present disclosure. The CD3-BDs of the invention
include, but are not limited to, the humanized monoclonal antibodies whose
sequences are listed in Table 3.

[0105] Suitable CD137-BDs for use in the multispecific antibody of the invention are
binding domains provided in the present disclosure. The CD137-BDs of the invention
include, but are not limited to, the humanized monoclonal antibodies whose
sequences are listed in Table 5.

[0106] Suitably, the multispecific antibody of the invention has two different
specificities (PD-L1 and HER2). Suitably, the multispecific antibody of the invention
is a bispecific antibody. The multispecific antibody of the present invention may
comprise a further specificity (trispecific) or specificities (tetraspecific, pentaspecific
or hexaspecific antibody). In one embodiment, the multispecific antibody is
trispecific. In another embodiment, the multispecific antibody is tetraspecific

[0107] In one embodiment, the multispecific antibody of the invention comprises an
immunoglobulin Fc region polypeptide. The term “Fc region” herein is used to define
a C-terminal region of an immunoglobulin heavy chain, including native-sequence Fc
regions and variant Fc regions. Suitable native-sequence Fc regions include human
lgG1, 1gG2 (IgG2A, JgG2B), IgG3 and IgG4. “Fc receptor” or “FcR” describes a

receptor that binds to the Fc region of an antibody. The preferred FcR is a native
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sequence human FcR. Moreover, a preferred FcR is one which binds an I1gG
antibody (a gamma receptor) and includes receptors of the FcyRI, FcyRII, and
FcyRIll subclasses, including allelic variants and alternatively spliced forms of these
receptors, FcyRII receptors include FcyRIIA (an "activating receptor") and FcyRI 1B
(an “inhibiting receptor”), which have similar amino acid sequences that differ
primarily in the cytoplasmic domains thereof. Activating receptor FcyRIIA contains an
immunoreceptor tyrosine-based activation motif (ITAM) in its cytoplasmic domain.
Inhibiting receptor FcyRIIB contains an immunoreceptor tyrosine-based inhibition
motif (ITIM) in its cytoplasmic domain, (see M. Daeron, Annu. Rev. Immunol. 5:203-
234 (1997). FcRs are reviewed in Ravetch and Kinet, Annu. Rev. Immunol. 9: 457 -
92 (1991); Capet et al, Immunomethods 4: 25-34 (1994); and de Haas et al, J. Lab.
Clin. Med. 126: 330-41 (1995). Other FcRs, including those to be identified in the
future, are encompassed by the term “FcR” herein. The term “Fc receptor” or “FcR”
also includes the neonatal receptor, FcRn, which is responsible for the transfer of
maternal IgGs to the fetus. Guyer et al., J. Immunol. 117: 587 (1976) and Kim et al.,
J. Immunol. 24: 249 (1994). Methods of measuring binding to FcRn are known (see,
e.g., Ghetie and Ward, Immunol. Today 18: (12): 592-8 (1997); Ghetie et al., Nature
Biotechnology 15 (7): 637-40 (1997); Hinton et al., J. Biol. Chem. TJI (8): 6213-6
(2004); WO 2004/92219 (Hinton et al). Binding to FcRn in vivo and serum half-life of
human FcRn high-affinity binding polypeptides can be assayed, e.g., in transgenic
mice or transfected human cell lines expressing human FcRn, or in primates to
which the polypeptides having a variant Fc region are administered. WO 2004/42072
(Presta) describes antibody variants which improved or diminished binding to FcRs.
See also, e.g., Shields et al., J. Biol. Chem. 9(2): 6591-6604 (2001).

[0108] In another embodiment, the antibody of the invention does not comprise an
immunoglobulin Fc region polypeptide.

[0109] In order to increase the number of specificities/functionalities at the same or
lower molecular weight, it is advantageous to use antibodies comprising antibody
fragments, such as Fv, Fab, Fab’ and F(ab’)2 fragments and other antibody
fragments. These smaller molecules retain the antigen binding activity of the whole
antibody and can also exhibit improved tissue penetration and pharmacokinetic
properties in comparison to the whole immunoglobulin molecules. Whilst such

fragments appear to exhibit a number of advantages over whole immunoglobulins,
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they also suffer from an increased rate of clearance from serum since they lack the
Fc domain that imparts a long half-life in vivo (Medasan et al., 1997, J. Immunol.
158:2211-2217). Molecules with lower molecular weights penetrate more efficiently
into target tissues (e.g. solid cancers) and thus hold the promise for improved
efficacy at the same or lower dose.

[0110] The inventors have surprisingly found that an addition of human serum
albumin binding domain (HSA-BD) to the multispecific antibody of the invention does
not interfere with the ability of the other binding domains to bind to their respective
targets This finding is insofar surprising as it cannot a priori be expected that all four
binding domains remain functional without sterically or otherwise inhibiting each
other in a complex multi-target, multi-cell in vivo situation.

[0111] Suitably, the multispecific antibody of the present invention may comprise a
further binding domain having specificity to human serum albumin. In one
embodiment, the multispecific antibody comprises: (i) at least one PD-L1-BD; (ii) at
least one HER2-BD; and (iii) at least one HSA-BD. Suitably, the multispecific
antibody of the present invention comprises: (i) one PD-L1-BD; (ii) at least one
HER2-BD, preferably one PD-L1-BD or two PD-L1-BDs, more preferably one PD-L1-
BD; and (iii) at least one HSA-BD, preferably one HSA-BD.

[0112] The term “HSA” refers in particular to human serum albumin with UniProt ID
number P02768. Human Serum Albumin (HSA) is 66.4 kDa abundant protein in
human serum (50 % of total protein) composing of 585 amino acids (Sugio, Protein
Eng, Vol. 12, 1999, 439-446). Multifunctional HSA protein is associated with its
structure that allowed to bind and transport a number of metabolizes such as fatty
acids, metal ions, bilirubin and some drugs (Fanali, Molecular Aspects of Medicine,
Vol. 33, 2012, 209-290). HSA concentration in serum is around 3.5-5 g/dL. Albumin
binding antibodies and fragments thereof may be used for example, for extending
the in vivo serum half-life of drugs or proteins conjugated thereto.

[0113] In some embodiments, the HSA-BD is derived from a monoclonal antibody
or antibody fragment.

[0114] Suitable HSA-BDs for use in the multispecific antibody of the invention are
binding domains provided in the present disclosure. The HSA-BDs of the invention
include, but are not limited to, the humanized monoclonal antibodies whose

sequences are listed in Table 4.
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[0115] In particular, the HSA-BDs of the invention specifically bind to human serum
albumin. The HSA-BDs of the invention comprise a VH CDR having an amino acid
sequence of any one of the VH CDRs listed in Table 4. In particular, the invention
provides HSA-BDs comprising (one, two, three, or more VH CDRs having an amino
acid sequence of any of the VH CDRs listed in Table 4.

[0116] The invention also provides HSA-BDs comprising a VL CDR having an
amino acid sequence of any one of the VL CDRs listed in Table 4. In particular, the
invention provides HSA-BDs comprising one, two, three or more VL CDRs having an
amino acid sequence of any of the VL CDRs listed in Table 4.

[0117] In a further embodiment, the invention provides an HSA-BD that specifically
binds human serum albumin, wherein said binding domain comprises a VH domain
and a VL domain.

[0118] Another suitable HSA-BD for use in the multispecific antibody of the
invention comprises or is derived from an antibody selected from the group
consisting of: (i) polypeptides that bind serum albumin (see, for example, Smith et
al., 2001, Bioconjugate Chem. 12:750-756; EP0486525; US6267964; WO
2004/001064; WO 2002/076489; and WO 2001/45746); (ii) anti-serum albumin
binding single variable domains described in Holt et al., Protein Engineering, Design
& Selection, vol 21, 5, pp283-288, WO 2004/003019, WO 2008/096158, WO
2005/118642, WO 2006/0591056 and WO 2011/006915; (iii) anti-serum albumin
antibodies described in WO 2009/040562, WO 2010/035012 and WO 2011/086091.
[0119] In particular embodiments, the multispecific antibodies of the invention
comprise an HSA binding domain having the CDR sequences as defined in

SEQ ID NOs: 61 to 66 and VH/VL sequences as defined in SEQ ID NOs: 67 to 70.
[0120] These HSA-BDs exhibit particular advantageous properties, in particular a
high stability and cross-reactivity to cynomolgus serum albumin (CSA) and mouse
serum albumin (MSA), to further improve the already advantageous properties of the
multispecific antibodies of the invention. More specifically, said HSA-BDs are

characterized by one or more of the following parameters:

a. bind to human serum albumin (HSA) with a monovalent dissociation constant
(Kp) of less than 20 nM, particularly with a Kp of 0.01 to 20 nM, particularly of
0.05 to 10 nM, particularly of 0.1 to 5 nM at a pH value of about 5.5, as
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measured by surface plasmon resonance (SPR), particularly wherein said hSA-
BD is in an scFv format;

bind to human serum albumin (HSA) with a monovalent dissociation constant
(Kp) of less than 20 nM, particularly with a Kp of 0.01 to 20 nM, particularly of
0.05 to 10 nM, particularly of 0.1 to 5 nM both at pH values of about 5.5 and at
about 7.4, as measured by surface plasmon resonance (SPR), particularly
wherein said HSA-BD is in an scFv format;

are cross-reactive with Macaca fascicularis (Cynomolgus) serum albumin (CSA),
in particular bind to CSA with a monovalent less than 15 nM, particularly with a
Kp of 0.01 to 15 nM, particularly of 0.05 to 7 nM, particularly of 0.1 to 4 nM both
at pH values of about 5.5 and at about 7.4, as measured by SPR, particularly
wherein said HSA-BD is in an scFv format;

are cross reactive with Mus musculus (Mouse) serum albumin (MSA), in
particular bind to MSA with a monovalent Kp of less than 20 nM, particularly with
a Kp of 0.01 to 20 nM, particularly of 0.05 to 10 nM, particularly of 0.1 to 5 nM at
a pH value of about 5.5, as measured by SPR, particularly wherein said HSA-BD
is in an scFv format;

preserved ability of the antibody-bound HSA to bind to FcRn;

when being in scFv format, has a melting temperature (Tm), determined by
differential scanning fluorimetry (DSF), of at least 72°C, preferably of at least
75°C, more preferably at least 78°C, in particular wherein said HSA-BD is
formulated in 50 mM phosphate citrate buffer with 150 mM NaCl at pH 6.4;
when being in scFv format, has a loss in monomer content, after storage for at
least two weeks, at 4°C, of less than 5 %, e.g. less than 4 %, less than 3 %, less
than 2 %, preferably less than 1 %, when said antigen-binding fragment is at a
starting concentration of 50 mg/ml, and in particular wherein said HSA-BD is
formulated in 50 mM phosphate citrate buffer with 150 mM NaCl at pH 6.4;
when being in scFv format, has a loss in monomer content, after storage for at
least two weeks, at 40°C, of less than 11 %, e.g. less than 8 %, less than 5 %,
less than 2 %, preferably less than 1 %, when said antigen-binding fragment is at
a starting concentration of 10 mg/ml, and in particular wherein said HSA-BD is
formulated in 50 mM phosphate citrate buffer with 150 mM NaCl at pH 6.4;

and/or
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i. when being in scFv format, has a loss in protein content, after storage for at least
four weeks, at 40°C, of less than 5 %, e.g. less than 4 %, less than 3 %, less
than 2 %, preferably less than 1 %, when said antigen-binding fragment is at a
starting concentration of 10 mg/ml, and in particular wherein said HSA-BD is
formulated in 50 mM phosphate citrate buffer with 150 mM NaCl at pH 6.4.

[0121] Other variable domains of the invention include amino acids that have been

mutated, yet have at least 60, 70, 80, 90, 91, 92, 93, 94, 95, 96, 97, 98 or 99 percent

identity in the CDR regions with the CDR regions depicted in the sequences
described in Tables 1 to 5. Other variable domains of the invention include mutant
amino acid sequences wherein no more than 1, 2, 3, 4 or 5 amino acids have been
mutated in the CDR regions when compared with the CDR regions depicted in the

sequence described in Tables 1 to 5.

[0122] Suitably, the VH domains of the binding domains of the invention belong to a

VH3 or VH4 family. In one embodiment, a binding domain of the invention comprises

a VH domain belonging to the VH3 family. In the context of the present invention, the

term “belonging to VHx family (or VLx family)” means that the framework sequences

FR1 to FR2 show the highest degree of homology to said VHx family (or VLx,

respectively). Examples of VH and VL families are given in Knappik et al., J. Mol.

Biol. 296 (2000) 57-86, or in WO 2019/057787. A specific example of a VH domain

belonging to VH3 family is represented by SEQ ID NO: 142, and a specific example

of a VH domain belonging to VH4 family is represented by SEQ ID NO: 143. In
particular, framework regions FR1 to FR4 taken from SEQ ID NO: 142 belong to

VH3 family (Table 7, regions marked in non-bold). Suitably, a VH belonging to VH3

family, as used herein, is a VH comprising FR1 to FR4 having at least 85 %,

preferably at least 90 %, more preferably at least 95 % sequence identity to FR1 to

FR4 of SEQ ID NO: 142. Alternative examples of VH3 sequences, and examples of

VVH4 sequences, may be found in Knappik et al., J. Mol. Biol. 296 (2000) 57-86 or in

WO 2019/057787. Suitably, the HSA-BD of the invention comprises: Vk frameworks

FR1, FR2 and FR3, particularly Vk1 or Vk3 frameworks, preferably Vk1 frameworks

FR1 to 3, and a framework FR4, which is selected from a Vk FR4, particularly Vk1

FR4, Vk3 FR4, and a VA FR4. Suitable Vk1 frameworks FR1 to 3 are set forth in

SEQ ID NO: 144 (Table 7, FR regions are marked in non-bold). Alternative examples

of V k1 sequences, and examples of Vk2, Vk3 or Vk4 sequences, may be found in
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Knappik et al., J. Mol. Biol. 296 (2000) 57-86. Suitable Vk1 frameworks FR1 to 3
comprise the amino acid sequences having at least 60, 70, 80, 90 percent identity to
amino acid sequences corresponding to FR1 to 3 and taken from SEQ ID NO: 144
(Table 7, FR regions are marked in non-bold). Suitable VA FR4 are as set forth in
SEQ ID NO: 145 to SEQ ID NO: 152. In one embodiment, the VL domains of the
present invention comprises VA FR4 comprising the amino acid sequence having at
least 60, 70, 80, 90 percent identity to an amino acid sequence selected from any of
SEQ ID NO: 145 to SEQ ID NO: 152, preferably to SEQ ID NO: 146 or 152.

[0123] The binding domains of the invention comprises a VH domain listed in
Tables 1 to 5. Suitably, a binding domain of the invention comprises a VH amino acid
sequence listed in one of Tables 1 to 5, wherein no more than about 10 amino acids
in a framework sequence (for example, a sequence which is not a CDR) have been
mutated (wherein a mutation is, as various non-limiting examples, an addition,
substitution or deletion). Suitably, a binding domain of the present invention
comprises a VH amino acid sequence listed in one of Tables 1 to 5, wherein no more
than about 20 amino acids in a framework sequence (for example, a sequence which
is not a CDR) have been mutated (wherein a mutation is, as various non-limiting
examples, an addition, substitution or deletion). Other binding domains of the
invention include amino acids that have been mutated, yet have at least 60, 70, 80,
90, 91, 92, 93, 94, 95, 96, 97, 98 or 99 percent identity in the VH regions with the VH
regions depicted in the corresponding sequences described in one of Tables 1 to 5.
[0124] In particular, a binding domain of the invention comprises a VL domain listed
in one of Tables 1 to 5. Suitably, a binding domain of the invention comprises a VL
amino acid sequence listed in one of Tables 1 to 5, wherein no more than about 10
amino acids in a framework sequence (for example, a sequence which is not a CDR)
have been mutated (wherein a mutation is, as various non-limiting examples, an
addition, substitution or deletion). Suitably, a binding domain of the invention
comprises a VL amino acid sequence listed in one of Tables 1 to 5, wherein no more
than about 20 amino acids in a framework sequence (for example, a sequence which
is not a CDR) have been mutated (wherein a mutation is, as various non-limiting
examples, an addition, substitution or deletion). Other binding domains of the

invention include amino acids that have been mutated, yet have at least 60, 70, 80,
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90, 91, 92, 93, 94, 95, 96, 97, 98 or 99 percent identity in the VL regions with a VL
region depicted in the sequences described in Tables 1 to 5.

[0125] In the context of the present invention, the term “binding domain of the
present invention” relates both to a binding domain a such, i.e. independent of a
multispecific context, and, in particular, to a binding domain comprised in a
multispecific construct, e.g. one of the binding domains comprised in a bispecific,
trispecific or tetraspecific construct.

[0126] Suitably, a binding domain of the invention is selected from the group
consisting of: a Fab, an Fv, an scFv, dsFv, a scAb, and STAB.

[0127] Suitably, a binding domain of the invention is an scFv antibody fragment.
[0128] The multispecific antibody of the invention may be in any suitable format.
[0129] Suitably, the binding domains of the multispecific antibody are operably
linked. The binding domains of the multispecific antibody of the invention are capable
of binding to their respective antigens or receptors simultaneously.

[0130] In one embodiment, the multispecific antibody of the invention comprises at
least one PD-L1-BD, at least one HER2-BD, wherein: (i) said PD-L1-BD and said
HER2-BD are both operably linked to each other. In one embodiment, the
multispecific antibody of the invention comprises at least one PD-L1-BD, at least one
HER2-BD, at least one HSA-BD, wherein: (i) said PD-L1-BD and said HER2-BD are
both operably linked to said HSA-BD; or (ii) said PD-L1-BD and said HSA-BD are
both operably linked to said HER2-BD:; or (iii) said HER2-BD and said HSA-BD are
both operably linked to said PD-L1-BD. In a preferred embodiment, the multispecific
antibody of the invention comprises at least one PD-L1-BD, at least one HER2-BD,
at least one HSA-BD, wherein said PD-L1-BD and said HSA-BD are both operably
linked to said HER2-BD.

[0131] The term “operably linked”, as used herein, indicates that two molecules
(e.g., polypeptides, domains, binding domains) are attached so as to each retain
functional activity. Two molecules can be “operably linked” whether they are
attached directly or indirectly (e.g., via a linker, via a moiety, via a linker to a moiety).
The term “linker” refers to a peptide or other moiety that is optionally located
between binding domains or antibody fragments of the invention. A number of
strategies may be used to covalently link molecules together. These include, but are

not limited to, polypeptide linkages between N- and C-termini of proteins or protein
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domains, linkage via disulfide bonds, and linkage via chemical cross-linking
reagents. In one aspect of this embodiment, the linker is a peptide bond, generated
by recombinant techniques or peptide synthesis. Choosing a suitable linker for a
specific case where two polypeptide chains are to be connected depends on various
parameters, including but not limited to the nature of the two polypeptide chains
(e.g., whether they naturally oligomerize), the distance between the N- and the C-
termini to be connected if known, and/or the stability of the linker towards proteolysis
and oxidation. Furthermore, the linker may contain amino acid residues that provide
flexibility.

[0132] In the context of the present invention, the term “polypeptide linker” refers to
a linker consisting of a chain of amino acid residues linked by peptide bonds that is
connecting two domains, each being attached to one end of the linker. The
polypeptide linker should have a length that is adequate to link two molecules in
such a way that they assume the correct conformation relative to one another so that
they retain the desired activity. In particular embodiments, the polypeptide linker has
a continuous chain of between 2 and 30 amino acid residues (e.g., 2, 3,4, 5,6, 7, 8,
9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30
amino acid residues). In addition, the amino acid residues selected for inclusion in
the polypeptide linker should exhibit properties that do not interfere significantly with
the activity of the polypeptide. Thus, the linker peptide on the whole should not
exhibit a charge that would be inconsistent with the activity of the polypeptide, or
interfere with internal folding, or form bonds or other interactions with amino acid
residues in one or more of the monomers that would seriously impede the binding of
receptor monomer domains. In particular embodiments, the polypeptide linker is non-
structured polypeptide. Useful linkers include glycine-serine, or GS linkers. By “Gly-
Ser” or “GS” linkers is meant a polymer of glycines and serines in series (including,
for example, (Gly-Ser)n, (GSGGS)n (GGGGS)n and (GGGS)n, where n is an integer
of at least one), glycine-alanine polymers, alanine-serine polymers, and other flexible
linkers such as the tether for the shaker potassium channel, and a large variety of
other flexible linkers, as will be appreciated by those in the art. Glycine-serine
polymers are preferred since both of these amino acids are relatively unstructured,
and therefore may be able to serve as a neutral tether between components.

Secondly, serine is hydrophilic and therefore able to solubilize what could be a
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globular glycine chain. Third, similar chains have been shown to be effective in
joining subunits of recombinant proteins such as single chain antibodies.

[0133] Suitably, the multispecific antibody is in a format selected from any suitable
multispecific, e.g. bispecific, format known in the art, including, by way of non-limiting
example, formats based on a single-chain diabody (scDb), a tandem scDb (Tandab),
a linear dimeric scDb (LD-scDb), a circular dimeric scDb (CD-scDb), a bispecific T-
cell engager (BIiTE; tandem di-scFv), a tandem tri-scFv, a tribody (Fab-(scFv)2) or
bibody (Fab-(scFv)1), Fab, , Fab-Fv2, Morrison (IgG CH3-scFv fusion (Morrison L) or
IgG CL-scFv fusion (Morrison H)), triabody, scDb-scFv, bispecific Fab2, di-
miniantibody, tetrabody, scFv-Fc-scFv fusion, scFv-HSA-scFv fusion, di-diabody,
DVD-lg, COVD, IgG-scFab, scFab-dsscFv, Fv2-Fc, IgG-scFv fusions, such as bsAb
(scFv linked to C-terminus of light chain), Bs1Ab (scFv linked to N-terminus of light
chain), Bs2Ab (scFv linked to N-terminus of heavy chain), Bs3Ab (scFv linked to C-
terminus of heavy chain), Ts1Ab (scFv linked to N-terminus of both heavy chain and
light chain), Ts2Ab (dsscFv linked to C-terminus of heavy chain), Bispecific
antibodies based on heterodimeric Fc domains, such as Knob-into-Hole antibodies
(KiHs) (bispecific IgGs prepared by the KiH technology); an Fv, scFv, scDb, tandem-
di-scFv, tandem tri-scFv, Fab-(scFv)2, Fab-(scFv)1, Fab, Fab-Fv2, COVD fused to
the N- and/or the C-terminus of either chain of a heterodimeric Fc domain or any
other heterodimerization domain, a MATCH (described in WO 2016/0202457; Egan
T., et al., mAbs 9 (2017) 68-84) and DuoBodies (bispecific IgGs prepared by the
Duobody technology) (MAbs. 2017 Feb/Mar;9(2):182-212. doi:
10.1080/19420862.2016.1268307). Particularly suitable for use herein is a single-
chain diabody (scDb) or scDb-scFv.

[0134] In one embodiment, the multispecific antibody of the invention is in a format
selected from the list consisting of scDb (diabody), scDb-scFv, triabody, and tribody.
Particularly suitable for use herein is a single-chain diabody (scDb), in particular a
bispecific monomeric scDb. Also, particularly suitable for use herein is a scDb-scFv,
in particular wherein said CD137-BD and said PD-L1-BD are in the form of a scDb
and said HSA-BD is an scFv operably linked to said scDb.

[0135] The term “diabodies” refers to antibody fragments with two antigen-binding
sites, which fragments comprise a VH connected to VL in the same polypeptide

chain (VH-VL). By using a linker that is too short to allow pairing between the two
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domains on the same chain, the domains are forced to pair with the complementary
domains of another chain to create two antigen-binding sites. Diabodies may be
bivalent or bispecific. Diabodies are described more fully in, for example, EP404097,
WO 93/01161, Hudson et al., Nat. Med. 9:129-134 (2003), and Hollinger et al., Proc.
Natl. Acad. Sci. USA 90: 6444-6448 (1993). Triabodies and tetrabodies are also
described in Hudson et al., Nat. Med. 9:129-134 (2003).

[0136] The bispecific scDb, in particular the bispecific monomeric scDb, particularly
comprises two variable heavy chain domains (VH) or fragments thereof and two
variable light chain domains (VL) or fragments thereof connected by linkers L1, L2
and L3 in the order VHA-L1-VLB-L2-VHB-L3-VLA, VHA-L1-VHB-L2-VLB-L3-VLA,
VLA-L1-VLB-L2-VHB-L3-VHA, VLA-L1-VHB-L2-VLB-L3-VHA, VHB-L1-VLA-L2-VHA-
L3-VLB, VHB-L1-VHA-L2-VLA-L3-VLB, VLB-L1-VLA-L2-VHA-L3-VHB or VLB-L1-
VHA-L2-VLA-L3-VHB, wherein the VLA and VHA domains jointly form the antigen
binding site for the first antigen, and VLB and VHB jointly form the antigen binding
site for the second antigen.

[0137] The linker L1 particularly is a peptide of 2-10 amino acids, more particularly
3-7 amino acids, and most particularly 5 amino acids, and linker L3 particularly is a
peptide of 1-10 amino acids, more particularly 2-7 amino acids, and most particularly
5 amino acids. In particular embodiments, the linker L1 and/or L3 comprises one or
two units of four (4) glycine amino acid residues and one (1) serine amino acid
residue (GGGGS)n, wherein n=1 or 2, preferably n=1.

[0138] The middle linker L2 particularly is a peptide of 10-40 amino acids, more
particularly 15-30 amino acids, and most particularly 20-25 amino acids. In particular
embodiments, said linker L2 comprises one or more units of four (4) glycine amino
acid residues and one (1) serine amino acid residue (GGGGS)n, wherein n=1, 2, 3,
4.5 6,7 or 8, preferably n=4.

[0139] In one embodiment, the multispecific antibody of the invention is a scDb-
scFv. The term “scDb-scFv” refers to an antibody format, wherein a single-chain Fv
(scFv) fragment is fused by a flexible Gly-Ser linker to a single-chain diabody (scDb).
In one embodiment, said flexible Gly-Ser linker is a peptide of 2-40 amino acids, e.g.,
2-35, 2-30, 2-25, 2-20, 2-15, 2-10 amino acids, particularly 10 amino acids. In

particular embodiments, said linker comprises one or more units of four (4) glycine
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amino acid residues and one (1) serine amino acid residue (GGGGS)n, wherein n=1
,2,3,4,5 6,7 or 8, preferably n=2.

[0140] In one embodiment of the present invention, the multispecific antibody of the
invention is in a MATCH format described in WO 2016/0202457; Egan T., et al.,
mAbs 9 (2017) 68-84.

[0141] The multispecific antibody of the invention can be produced using any
convenient antibody manufacturing method known in the art (see, e.g., Fischer, N. &
Leger, O., Pathobiology 74 (2007) 3-14 with regard to the production of bispecific
constructs; Hornig, N. & Farber-Schwarz, A., Methods Mol. Biol. 907 (2012)713-727,
and WO 99/57150 with regard to bispecific diabodies and tandem scFvs). Specific
examples of suitable methods for the preparation of the bispecific construct of the
invention further include, inter alia, the Genmab (see Labrijn et al., Proc. Natl. Acad.
Sci. USA 110 (2013) 5145-5150) and Merus (see de Kruif et al., Biotechnol. Bioeng.
106 (2010) 741-750) technologies. Methods for production of bispecific antibodies
comprising a functional antibody Fc part are also known in the art (see, e.g., Zhu et
al., Cancer Lett. 86 (1994) 127-134); and Suresh et al., Methods Enzymol. 121
(1986) 210-228).

[0142] These methods typically involve the generation of monoclonal antibodies, for
example by means of fusing myeloma cells with the spleen cells from a mouse that
has been immunized with the desired antigen using the hybridoma technology (see,
e.g., Yokoyama et al., Curr. Protoc. Immunol. Chapter 2, Unit 2.5, 2006) or by means
of recombinant antibody engineering (repertoire cloning or phage display/yeast
display) (see, e.g., Chames & Baty, FEMS Microbiol. Letters 189 (2000) 1-8), and
the combination of the antigen-binding domains or fragments or parts thereof of two
or more different monoclonal antibodies to give a bispecific or multispecific construct
using known molecular cloning techniques.

[0143] The multispecific molecules of the invention can be prepared by conjugating
the constituent binding specificities, using methods known in the art. For example,
each binding specificity of the bispecific molecule can be generated separately and
then conjugated to one another. When the binding specificities are proteins or
peptides, a variety of coupling or cross-linking agents can be used for covalent
conjugation. Examples of cross-linking agents include protein A, carbodiimide, N-
succinimidyl-5-acetyl-thioacetate (SATA), 5,5'-dithiobis (2-nitrobenzoic acid) (DTNB),
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o-phenylenedimaleimide (o0PDM), N- succinimidyl-3- (2-pyridyldithio)propionate
(SPDP), and sulfosuccinimidyl 4- (N- maleimidomethyl)cyclohaxane-I-carboxylate
(sulfo-SMCC) (see e.g., Karpovsky et al., 1984 J. Exp. Med. 160: 1686; Liu, M A et
al., 1985 Proc. Natl. Acad. Sci. USA 82:8648). Other methods include those
described in Paulus, 1985 Behring Ins. Mitt. No. 78, 118-132; Brennan et al., 1985
Science 229:81-83), and Glennie et al., 1987 J. Immunol. 139: 2367-2375).
Conjugating agents are SATA and sulfo-SMCC, both available from Pierce Chemical
Co. (Rockford, 111).

[0144] When the binding specificities are antibodies, they can be conjugated by
sulfhydryl bonding of the C-terminus hinge regions of the two heavy chains. In a
particular embodiment, the hinge region is modified to contain an odd number of
sulfhydryl residues, for example one, prior to conjugation.

[0145] Alternatively, two or more binding specificities can be encoded in the same
vector and expressed and assembled in the same host cell. This method is
particularly useful where the bispecific molecule is a mAb X mAb, mAb X Fab, Fab X
F (ab")2 or ligand X Fab fusion protein. A multispecific antibody of the invention can
be a single chain molecule comprising one single chain antibody and a binding
determinant, or a single chain multispecific antibody comprising two binding
determinants. Multispecific antibody may comprise at least two single chain
molecules. Methods for preparing multispecific antibodies and molecules are
described for example in U.S. Pat. No. 5,260,203; U.S. Pat. No. 5,455,030; U.S. Pat.
No. 4,881,175; U.S. Pat. No. 5,132,405; U.S. Pat. No. 5,091,513; U.S. Pat. No.
5,476,786; U.S. Pat. No. 5,013,653; U.S. Pat. No. 5,258,498; and U.S. Pat. No.
5,482,858.

[0146] Binding of the multispecific antibodies to their specific targets can be
confirmed by, for example, enzyme-linked immunosorbent assay (ELISA),
radioimmunoassay (REA), FACS analysis, bioassay (e.g., growth inhibition), or
Western Blot assay. Each of these assays generally detects the presence of protein-
antibody complexes of particular interest by employing a labeled reagent (e.g., an
antibody) specific for the complex of interest.

[0147] In a further aspect, the invention provides a nucleic acid encoding the

multispecific antibody of the invention or fragments thereof or binding domains
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thereof. Such nucleic acid sequences can be optimized for expression in mammalian
cells.

[0148] The term “nucleic acid” is used herein interchangeably with the term
“polynucleoctide(s)” and refers to one or more deoxyribonucleotides or
ribonucleotides and polymers thereof in either single- or double-stranded form. The
term encompasses nucleic acids containing known nucleotide analogs or modified
backbone residues or linkages, which are synthetic, naturally occurring, and non-
naturally occurring, which have similar binding properties as the reference nucleic
acid, and which are metabolized in a manner similar to the reference nucleotides.
Examples of such analogs include, without limitation, phosphorothioates,
phosphoramidates, methyl phosphonates, chiral-methyl phosphorates, 2-O-methyl
ribonucleotides, peptide-nucleic acids (PNAs). Unless otherwise indicated, a
particular nucleic acid sequence also implicitly encompasses conservatively modified
variants thereof (e.g., degenerate codon substitutions) and complementary
sequences, as well as the sequence explicitly indicated. Specifically, as detailed
below, degenerate codon substitutions may be achieved by generating sequences in
which the third position of one or more selected (or all) codons is substituted with
mixed-base and/or deoxyinosine residues (Batzer et al., Nucleic Acid Res. 19:5081,
1991; Ohtsuka et al., J. Biol. Chem. 260:2605-2608, 1985; and Rossolini et al., Mol.
Cell. Probes 8:91-98, 1994).

[0149] The invention provides substantially purified nucleic acid molecules which
encode polypeptides comprising segments or domains of the multispecific antibody
described above. When expressed from appropriate expression vectors,
polypeptides encoded by these nucleic acid molecules are capable of exhibiting
antigen binding capacity or capacities of the multispecific antibody of the present
invention.

[0150] Also provided in the invention are polynucleotides which encode at least one
CDR region and usually all three CDR regions of the binding domains of the
multispecific antibody of the present invention set forth in Tables 1 to 4. Because of
the degeneracy of the code, a variety of nucleic acid sequences will encode each of
the immunoglobulin amino acid sequences.

[0151] The polynucleotide sequences can be produced by de novo solid-phase

DNA synthesis or by PCR mutagenesis of an existing sequence (e.g., sequences as
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described in the Examples below) encoding the multispecific antibody of the
invention or fragments thereof or binding domains thereof. Direct chemical synthesis
of nucleic acids can be accomplished by methods known in the art, such as the
phosphotriester method of Narang et al., 1979, Meth. Enzymol. 68:90; the
phosphodiester method of Brown et al., Meth. Enzymol. 68: 109, 1979; the
diethylphosphoramidite method of Beaucage et al., Tetra. Lett., 22: 1859, 1981; and
the solid support method of U.S. Pat. No. 4,458,066. Introducing mutations to a
polynucleotide sequence by PCR can be performed as described in, e.g., PCR
Technology: Principles and Applications for DNA Amplification, H. A. Erlich (Ed.),
Freeman Press, NY, N.Y., 1992: PCR Protocols: A Guide to Methods and
Applications, Innis et al. (Ed.), Academic Press, San Diego, Calif, 1990; Mattila et al.,
Nucleic Acids Res. 19:967, 1991; and Eckert et al., PCR Methods and Applications
1:17, 1991.

[0152] Also provided in the invention are expression vectors and host cells for
producing the multispecific antibody of the invention or fragments thereof or binding
domains thereof.

[0153] The term “vector” is intended to refer to a polynucleotide molecule capable of
transporting another polynucleotide to which it has been linked. One type of vector is
a “plasmid”, which refers to a circular double stranded DNA loop into which
additional DNA segments may be ligated. Another type of vector is a viral vector,
wherein additional DNA segments may be ligated into the viral genome. Certain
vectors are capable of autonomous replication in a host cell into which they are
introduced (e.g., bacterial vectors having a bacterial origin of replication and
episomal mammalian vectors). Other vectors (e.g., non-episomal mammalian
vectors) can be integrated into the genome of a host cell upon introduction into the
host cell, and thereby are replicated along with the host genome.

[0154] Moreover, certain vectors are capable of directing the expression of genes to
which they are operatively linked. Such vectors are referred to herein as
‘recombinant expression vectors” (or simply, “expression vectors”). In general,
expression vectors of utility in recombinant DNA techniques are often in the form of
plasmids. In the present specification, “plasmid” and “vector” may be used
interchangeably as the plasmid is the most commonly used form of vector. However,

the invention is intended to include such other forms of expression vectors, such as
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viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno-
associated viruses), which serve equivalent functions. In this particular context, the
term “operably linked” refers to a functional relationship between two or more
polynucleotide (e.g., DNA) segments. Typically, it refers to the functional relationship
of a transcriptional regulatory sequence to a transcribed sequence. For example, a
promoter or enhancer sequence is operably linked to a coding sequence if it
stimulates or modulates the transcription of the coding sequence in an appropriate
host cell or other expression system. Generally, promoter transcriptional regulatory
sequences that are operably linked to a transcribed sequence are physically
contiguous to the transcribed sequence, i.e., they are cis- acting. However, some
transcriptional regulatory sequences, such as enhancers, need not be physically
contiguous or located in close proximity to the coding sequences whose transcription
they enhance.

[0155] Various expression vectors can be employed to express the polynucleotides
encoding the multispecific antibody chains or binding fragments. Both viral-based
and nonviral expression vectors can be used to produce the antibodies in a
mammalian host cell. Nonviral vectors and systems include plasmids, episomal
vectors, typically with an expression cassette for expressing a protein or RNA, and
human artificial chromosomes (see, e.g., Harrington et al., Nat Genet. 15:345, 1997).
For example, nonviral vectors useful for expression of the CD137-binding
polynucleotides and polypeptides in mammalian (e.g., human) cells include pThioHis
A, B and C, pcDNA3.1/His, pEBVHis A, B and C, (Invitrogen, San Diego, Calif.),
MPS V vectors, and numerous other vectors known in the art for expressing other
proteins. Useful viral vectors include vectors based on retroviruses, adenoviruses,
adenoassociated viruses, herpes viruses, vectors based on SV40, papilloma virus,
HBP Epstein Barr virus, vaccinia virus vectors and Semliki Forest virus (SFV). See,
Brent et al., supra; Smith, Annu. Rev. Microbiol. 49:807, 1995; and Rosenfeld et al.,
Cell 68: 143, 1992.

[0156] The choice of expression vector depends on the intended host cells in which
the vector is to be expressed. Typically, the expression vectors contain a promoter
and other regulatory sequences (e.g., enhancers) that are operably linked to the
polynucleotides encoding a multispecific antibody chain or a fragment. In one

embodiment, an inducible promoter is employed to prevent expression of inserted
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sequences except under inducing conditions. Inducible promoters include, e.g.,
arabinose, lacZ, metallothionein promoter or a heat shock promoter. Cultures of
transformed organisms can be expanded under noninducing conditions without
biasing the population for coding sequences whose expression products are better
tolerated by the host cells. In addition to promoters, other regulatory elements may
also be required or desired for efficient expression of a multispecific antibody chain
or a fragment. These elements typically include an ATG initiation codon and adjacent
ribosome binding site or other sequences. In addition, the efficiency of expression
may be enhanced by the inclusion of enhancers appropriate to the cell system in use
(see, e.g., Scharf et al., Results Probl. Cell Differ. 20: 125, 1994; and Bittner et al.,
Meth. Enzymol., 153:516, 1987). For example, the SV40 enhancer or CMV enhancer
may be used to increase expression in mammalian host cells.

[0157] The expression vectors may also provide a secretion signal sequence
position to form a fusion protein with polypeptides encoded by inserted the
multispecific antibody of the invention or fragments thereof or binding domains
thereof sequences. More often, the inserted the multispecific antibody of the
invention or fragments thereof or binding domains thereof sequences are linked to
signal sequences before inclusion in the vector. Vectors to be used to receive
sequences encoding binding domains of the multispecific antibody light and heavy
chain variable domains sometimes also encode constant regions or parts thereof.
Such vectors allow expression of the variable regions as fusion proteins with the
constant regions thereby leading to production of intact antibodies and antigen-
binding fragments thereof. Typically, such constant regions are human.

[0158] The term “recombinant host cell” (or simply “host cell’) refers to a cell into
which a recombinant expression vector has been introduced. It should be
understood that such terms are intended to refer not only to the particular subject cell
but to the progeny of such a cell. Because certain modifications may occur in
succeeding generations due to either mutation or environmental influences, such
progeny may not, in fact, be identical to the parent cell, but are still included within
the scope of the term “host cell” as used herein.

[0159] The host cells for harboring and expressing the multispecific antibody of the
invention or fragments thereof or binding domains thereof can be either prokaryotic

or eukaryotic. E. coli is one prokaryotic host useful for cloning and expressing the
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polynucleotides of the present invention. Other microbial hosts suitable for use
include bacilli, such as Bacillus subtilis, and other enterobacteriaceae, such as
Salmonella, Serratia, and various Pseudomonas species. In these prokaryotic hosts,
one can also make expression vectors, which typically contain expression control
sequences compatible with the host cell (e.g., an origin of replication). In addition,
any number of a variety of well-known promoters will be present, such as the lactose
promoter system, a tryptophan (trp) promoter system, a beta-lactamase promoter
system, or a promoter system from phage lambda. The promoters typically control
expression, optionally with an operator sequence, and have ribosome binding site
sequences and the like, for initiating and completing transcription and translation.
Other microbes, such as yeast, can also be employed to express CD137-binding
polypeptides of the invention. Insect cells in combination with baculovirus vectors
can also be used.

[0160] In one embodiment, mammalian host cells are used to express and produce
the multispecific antibody of the invention or fragments thereof or binding domains
thereof. For example, they can be either a hybridoma cell line expressing
endogenous immunoglobulin genes or a mammalian cell line harboring an
exogenous expression vector. These include any normal mortal or normal or
abnormal immortal animal or human cell. For example, a number of suitable host cell
lines capable of secreting intact immunoglobulins have been developed including the
CHO cell lines, various Cos cell lines, HelLa cells, myeloma cell lines, transformed B-
cells and hybridomas. The use of mammalian tissue cell culture to express
polypeptides is discussed generally in, e.g., Winnacker, FROM GENES TO
CLONES, VCH Publishers, N.Y., N.Y., 1987. Expression vectors for mammalian host
cells can include expression control sequences, such as an origin of replication, a
promoter, and an enhancer (see, e.g., Queen, et al., Inmunol. Rev. 89:49-68, 1986),
and necessary processing information sites, such as ribosome binding sites, RNA
splice sites, polyadenylation sites, and transcriptional terminator sequences. These
expression vectors usually contain promoters derived from mammalian genes or
from mammalian viruses. Suitable promoters may be constitutive, cell type-specific,
stage-specific, and/or modulatable or regulatable. Useful promoters include, but are
not limited to, the metallothionein promoter, the constitutive adenovirus major late

promoter, the dexamethasone-inducible MMTV promoter, the SV40 promoter, the
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MRP pollll promoter, the constitutive MPS V promoter, the tetracycline-inducible
CMV promoter (such as the human immediate-early CMV promoter), the constitutive
CMV promoter, and promoter- enhancer combinations known in the art.

[0161] Methods for introducing expression vectors containing the polynucleotide
sequences of interest vary depending on the type of cellular host. For example,
calcium chloride transfection is commonly utilized for prokaryotic cells, whereas
calcium phosphate treatment or electroporation may be used for other cellular hosts.
(See generally Sambrook, et al., supra). Other methods include, e.g.,
electroporation, calcium phosphate treatment, liposome-mediated transformation,
injection and microinjection, ballistic methods, virosomes, immunoliposomes,
polycation/nucleic acid conjugates, naked DNA, artificial virions, fusion to the herpes
virus structural protein VP22 (Elliot and O'Hare, Cell 88:223, 1997), agent- enhanced
uptake of DNA, and ex vivo transduction. For long-term, high-yield production of
recombinant proteins, stable expression will often be desired. For example, cell lines
which stably express the multispecific antibody of the invention or fragments thereof
or binding domains thereof can be prepared using expression vectors of the
invention which contain viral origins of replication or endogenous expression
elements and a selectable marker gene. Following the introduction of the vector,
cells may be allowed to grow for 1-2 days in an enriched media before they are
switched to selective media. The purpose of the selectable marker is to confer
resistance to selection, and its presence allows growth of cells which successfully
express the introduced sequences in selective media. Resistant, stably transfected
cells can be proliferated using tissue culture techniques appropriate to the cell type.
The present invention thus provides a method of producing the antibody of the
invention or antigen-binding fragment thereof, wherein said method comprises the
step of culturing a host cell comprising a nucleic acid or a vector encoding the
antibody of the invention or antigen-binding fragment thereof, whereby said antibody
of the disclosure or a fragment thereof is expressed.

[0162] In one aspect, the present invention relates to a method of producing the
multispecific antibody of the invention or a binding domain thereof or a fragment
thereof, the method comprising the step of culturing a host cell expressing a nucleic
acid encoding the multispecific antibody of the invention or a binding domain thereof

or a fragment thereof.
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[0163] In a further aspect, the present invention relates to a pharmaceutical
composition comprising the multispecific antibody of the invention, and a
pharmaceutically acceptable carrier. Pharmaceutically acceptable carriers enhance
or stabilize the composition, or facilitate preparation of the composition.
Pharmaceutically acceptable carriers include solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the
like that are physiologically compatible.

[0164] A pharmaceutical composition of the invention can be administered by a
variety of methods known in the art. The route and/or mode of administration vary
depending upon the desired results. Administration can be intravenous,
intramuscular, intraperitoneal, or subcutaneous, or administered proximal to the site
of the target. The pharmaceutically acceptable carrier should be suitable for
intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal
administration (e.g., by injection or infusion). Depending on the route of
administration, the active compound, i.e., the multispecific antibody of the invention,
may be coated in a material to protect the compound from the action of acids and
other natural conditions that may inactivate the compound.

[0165] Pharmaceutical compositions of the invention can be prepared in
accordance with methods well known and routinely practiced in the art. See, e.g.,
Remington: The Science and Practice of Pharmacy, Mack Publishing Co., 20th ed.,
2000; and Sustained and Controlled Release Drug Delivery Systems, J. R.
Robinson, ed., Marcel Dekker, Inc., New York, 1978. Pharmaceutical compositions
are preferably manufactured under GMP conditions. Typically, a therapeutically
effective dose or efficacious dose of the multispecific antibody of the invention is
employed in the pharmaceutical compositions of the invention. The multispecific
antibodies of the invention are formulated into pharmaceutically acceptable dosage
forms by conventional methods known to those of skill in the art. Dosage regimens
are adjusted to provide the optimum desired response (e.g., a therapeutic response).
For example, a single bolus may be administered, several divided doses may be
administered over time or the dose may be proportionally reduced or increased as
indicated by the exigencies of the therapeutic situation. It is especially advantageous

to formulate parenteral compositions in dosage unit form for ease of administration
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and uniformity of dosage. Dosage unit form as used herein refers to physically
discrete units suited as unitary dosages for the subjects to be treated; each unit
contains a predetermined quantity of active compound calculated to produce the
desired therapeutic effect in association with the required pharmaceutical carrier.
[0166] Actual dosage levels of the active ingredients in the pharmaceutical
compositions of the invention can be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration, without being toxic to the
patient. The selected dosage level depends upon a variety of pharmacokinetic
factors including the activity of the particular compositions of the present invention
employed, or the ester, salt or amide thereof, the route of administration, the time of
administration, the rate of excretion of the particular compound being employed, the
duration of the treatment, other drugs, compounds and/or materials used in
combination with the particular compositions employed, the age, sex, weight,
condition, general health and prior medical history of the patient being treated, and
like factors.

[0167] The multispecific antibody of the invention is usually administered on
multiple occasions. Intervals between single dosages can be weekly, monthly or
yearly. Intervals can also be irregular as indicated by measuring blood levels of the
multispecific antibody of the invention in the patient. Alternatively, the multispecific
antibody of the invention can be administered as a sustained release formulation, in
which case less frequent administration is required. Dosage and frequency vary
depending on the half-life of the antibody in the patient. In general, humanized
antibodies show longer half-life than that of chimeric antibodies and nonhuman
antibodies. The dosage and frequency of administration can vary depending on
whether the treatment is prophylactic or therapeutic. In prophylactic applications, a
relatively low dosage is administered at relatively infrequent intervals over a long
period of time. Some patients continue to receive treatment for the rest of their lives.
In therapeutic applications, a relatively high dosage at relatively short intervals is
sometimes required until progression of the disease is reduced or terminated, and
preferably until the patient shows partial or complete amelioration of symptoms of

disease. Thereafter, the patient can be administered a prophylactic regime.
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[0168] In one aspect, the present invention relates to the multispecific antibody of
the invention or the pharmaceutical composition of the invention for use as a
medicament. In a suitable embodiment, the present invention provides the
multispecific antibody or the pharmaceutical composition for use in treatment of a
proliferative disease, in particular a cancer in a subject in need thereof.

[0169] In another aspect, the present invention provides the multispecific antibody
or the pharmaceutical composition for use in a manufacture of a medicament for
treatment of a proliferative disease, in particular a cancer.

[0170] In another aspect, the present invention relates to use of the multispecific
antibody or the pharmaceutical composition for treating a proliferative disease, in
particular a cancer in a subject in need thereof.

[0171] In afurther aspect, the present invention relates to use of the multispecific
antibody or the pharmaceutical composition in the manufacture of a medicament for
treatment of a proliferative disease, in particular a cancer, in a subject in need
thereof.

[0172] In another aspect, the present invention relates to a method of treating a
subject comprising administering to the subject a therapeutically effective amount of
the multispecific antibody of the present invention. In a suitable embodiment, the
present invention relates to a method of treating a proliferative disease, in particular
a cancer in a subject comprising administering to the subject a therapeutically
effective amount of the multispecific antibody of the present invention.

[0173] The term “subject” includes human and non-human animals. Non-human
animals include all vertebrates, e.g., mammals and non-mammals, such as non-
human primates, sheep, dog, cow, chickens, amphibians, and reptiles. Except when
noted, the terms “patient” or “subject” are used herein interchangeably.

[0174] The terms “treatment”, “treating”, “treat”, “treated”, and the like, as used
herein, refer to obtaining a desired pharmacologic and/or physiologic effect. The
effect may be therapeutic in terms of a partial or complete cure for a disease and/or
adverse effect attributable to the disease or delaying the disease progression.
“Treatment”, as used herein, covers any treatment of a disease in a mammal, e.g., in
a human, and includes: (a) inhibiting the disease, i.e., arresting its development; and

(b) relieving the disease, i.e., causing regression of the disease.
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[0175] The term “therapeutically effective amount” or “efficacious amount” refers to
the amount of an agent that, when administered to a mammal or other subject for
treating a disease, is sufficient to effect such treatment for the disease. The
“therapeutically effective amount” will vary depending on the agent, the disease and
its severity and the age, weight, etc., of the subject to be treated.

[0176] In one embodiment, the proliferative disease is a cancer. The term “cancer”
refers to a 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. The terms “tumor” and “cancer” are used
interchangeably herein, e.g., both terms encompass solid and liquid, e.g., diffuse or
circulating, tumors. As used herein, the term “cancer” or “tumor” includes
premalignant, as well as malignant cancers and tumors. The term “cancer” is used
herein to mean a broad spectrum of tumors, including all solid and haematological
malignancies. Examples of such tumors include, but are not limited to: a benign or
especially malignant tumor, solid tumors, brain cancer, kidney cancer, liver cancer,
adrenal gland cancer, bladder cancer, breast cancer, stomach cancer (e.g., gastric
tumors), oesophageal cancer, ovarian cancer, cervical cancer, colon cancer, rectum
cancer, prostate cancer, pancreatic cancer, lung cancer (e.g. non-small cell lung
cancer and small cell lung cancer), vaginal cancer, thyroid cancer, melanoma (e.g.,
unresectable or metastatic melanoma), renal cell carcinoma, sarcoma, glioblastoma,
multiple myeloma or gastrointestinal cancer, especially colon carcinoma or colorectal
adenoma, a tumor of the neck and head, endometrial cancer, Cowden syndrome,
Lhermitte-Duclos disease, Bannayan-Zonana syndrome, prostate hyperplasia, a
neoplasia, especially of epithelial character, preferably mammary carcinoma or
squamous cell carcinoma, chronic lymphocytic leukemia, chronic myelogenous
leukemia (e.g., Philadelphia chromosome-positive chronic myelogenous leukemia),
acute lymphoblastic leukemia (e.g., Philadelphia chromosome-positive acute
lymphoblastic leukemia), non-Hodgkin’s lymphoma, plasma cell myeloma, Hodgkin’s
lymphoma, a leukemia, and any combination thereof. In a preferred embodiment, the
cancer is a lung cancer, preferably non-small cell lung cancer (NSCLC). In another
embodiment, said cancer is a colorectal cancer.

[0177] The multispecific antibody of the present invention, or the composition of the

present invention, inhibits the growth of solid tumors, but also liquid tumors. In a
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further embodiment, the proliferative disease is a solid tumor. The term “solid tumor”
especially means a breast cancer, ovarian cancer, colon cancer, rectum cancer,
prostate cancer, stomach cancer (especially gastric cancer), cervical cancer, lung
cancer (e.g., non-small cell lung cancer and small cell lung cancer), and a tumor of
the head and neck. Further, depending on the tumor type and the particular
combination used, a decrease of the tumor volume can be obtained. The
multispecific antibody of the present invention, or the composition of the present
invention, is also suited to prevent the metastatic spread of tumors and the growth or
development of micrometastases in a subject having a cancer.

[0178] In one embodiment, said cancer is PD-L1-positive, preferably wherein said
cancer expresses high levels of PD-L1 in comparison to a healthy tissue, in
particular wherein said cancer expresses PD-L1 (mRNA or protein) at least 2 times,
at least 3 times, at least 4 times, at least 5 times, at least 6 times, at least 7 times, at
least 8 times, at least 9 times, at least 10 times, at least 15 times, at least 20 times,
at least 30 times, at least 40 times, at least 50 times, at least 60 times, at least 70
times, at least 80 times, at least 90 times, at least 100 times higher level in
comparison to PD-L1 expression (MRNA or protein respectively) in a healthy tissue.
In some embodiments, said cancer is malignant. In some embodiments, said cancer
is benign. In some embodiments, said cancer is primary. In some embodiments, said
cancer is secondary. In one embodiment, said cancer is lung cancer, preferably non-
small cell lung cancer (NSCLC). In another embodiment, said cancer is colorectal
cancer.

[0179] In one aspect, the present invention relates to a kit comprising the
multispecific antibody of the invention or the pharmaceutical composition of the
invention. The kit can include one or more other elements including: instructions for
use; other reagents, e.g., a label, a therapeutic agent, or an agent useful for
chelating, or otherwise coupling, an antibody to a label or therapeutic agent, or a
radioprotective composition; devices or other materials for preparing the antibody
molecule for administration; pharmaceutically acceptable carriers; and devices or
other materials for administration to a subject. In a specific embodiment, the kit
comprises the multispecific antibody of the invention in a pharmaceutically effective
amount. In a further embodiment, the kit comprises a pharmaceutically effective

amount of the multispecific antibody of the invention in lyophilized form and a diluent
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and, optionally, instructions for use. Said kit may further comprise a filter needle for

reconstitution and a needle for injecting

69



PCT/EP2020/080941

WO 2021/089609

DTALANIOLOAANAIALIAVVOIAALVAQAdOTSSIL TLAALOSDSDS TISIADS
VILSVIAIT TV IDDIOOA MV TAANISOSVOILLLAYADASVSISSISOLANOIA

DTALALIDIOAANAIALITAVOOIAALVAAAdOISSIL TLAALOSDSDS TASIADS
VILSVIATT TV IODIOOA MV TAANISOSVOILLLAYADASVSISSISOLANOIA

DTALIANIDIOIANAIALIIADVOIAALVAQAdOTSSIL TLAALOSOSDS TISAADS
VILSVIAIT TV IDDIOOA MV TAANISOSVOILLLAYADASVSISSISO.LANOIA

DTALANIDILOIANAIALIADOOIAALVAAAdOISSLL TLAALOSDSDS TASIADS
VILSVIATT TV IODDIOOA MV TAANISOSVOILLLAYADASVSISSISOLANOIA

(PEr109d)
V601D-TA ‘V80IO-TA ‘TOD-£0-€€ \H\/ @M
(9L0104d)
V60TD-TA ‘TOD-€0-€€ \H\/ mﬁ
(F6v109d ‘SLO10YUd)
VS01O-TA ‘T0D-£0-€€ \H\/ ._VM
(680109d ‘0£80¥Ud)
Now.mo.mm\H\/ Mﬁ

SSALATLOOOMIN
AVASYVANIAVIAAAVIAVV LASS TIISAONISSAASILIAYOIVMSVAALIAASD
VAAIDIMATONOdIOIIMONAADSSASADSAID LIS TLASAIA TOIDSAOTOAD

(r61r10¥d ‘68010¥d)
VZITA-HA ‘T0D-£0-€€ HA 71

SSALATLOOOMIN
AVASAVATIAVIAAAVIAVVIASS T TSIONISSAASILAYD IV M SV AALIAASD
VAAIDIMATOIDIIOIIMINAADSSASADOSAND LIS TLASIIA TOIDSAO TOAD

(FEP10¥Ud ‘9L010¥Ud
'SL01OYUd ‘0£80¥d)
T0D-€0-€¢ m\/

—
—

>ZQHQ,H=><<O YV60TD-TA VSOTO-TA TOD-€0-€€ SAD1 01
ANAIALIAVOO V60ID-IA T0D-€0€¢ (DT 6
ANAIALIADVO V80LO-TA T0D-€0¢€ DT 8
ANAIALIAD00 wdE0te YT L
SVILSV 2d4ad1 9
VIAANISOSVO NadT S
INAVASVVAA VCITATHA T00-€0¢€ € JOH v
INAVASAVAA W0DE0£¢ CYAOH €
DMVMSVAALIAASOVAAD TJADH T
DINAADSSASID N"ADH I
‘ON

3ouanbag uo1321 Qv | I OFS

‘uoguaaul puasasd ayy Jo sutmuop Sutpuiq 1'71qd Jo sajdunxy [ FTIVI

(uonruyap YaH

qewny] 0) 3UIpI0dIB PIUYIP SY()) QWIYIS SULIqUINU OV 0} SUIPI0IIE PIJRUSISIP suoneinui) Sunsi| 3dudanbag

70



PCT/EP2020/080941

WO 2021/089609

AAASADINIVIAAAVIAAVITSNNO TA TLNISYAA S TLIID I TION AISDOSNI
NAQVAMATOIODIVOIAMANLAALILIDSVVIS TIISODIOATOODSHATOAT

(O19) qeumznnad 1A

143

SSALATIOOOMAA
AAASAD INYVIAAAVILAIVIISNNO TATINISHAAS TLIIO MTIONAISDOOSNI

NAQVAMTTONDIVOIAMANLAALILIOSVV IS TIISOOIOATODDSTATOAA qeumziped £y A €€
LAdATAAOO qeunzd ey )T 43

LAYASVS quunziid 79T ¢

VADISAAOSV qeunzaned Ty ()T 0€

AQIAISIOINYG qeumziid ey OH 6C

OMNTIONAISOOSNINAA qeumnziid 7y OH 8T

ANLAQLALID qeumziid 1y OH LT

DTALTILODDALAALLAHOODAALVAAAdOTSSIL TLAALOSYSOSTISIADS A
TASVSAITTAAV IODDIOOAMVAVINATOSVIDLILAYADASYSTISSASO.LINOIA

(paddes-y) (Q11D) qewrmnzmsen TA

9C

DTALTILODDILIdLLAHOODAALY AAAdOTSSIL TLAALDSYSDS TASIADS A
TASVSAITTAAV IODDIOOAMVAVINATOSVIDLILAYADASYSTISSISO.LINOIA

(paddes-y) qewmzmsen TA

§¢C

SSALATLOOD MAQN
VAIDAOOMUSIAAAV LAV I ISNNO TAVINIS LAV SLLIIOIASAV AILLADN
LdATIVAMATOIODAVOIAMHIALAIINADSVVIS TIISODIOATOODSHATOAD

(O1$D) qewnzmsen HA

14

SSALATLOODMAQN
VAIDAOOMASOAAAVLAAV I TISNNO TAVINIS LAVSLLIIOIASAV ALLADN

LdATIVAMATONIOIVOIA MHIALAIINADSVVIS TITISOOIOA TODDSTATOAA qeunzSen pYA €T
LddLLAHOO QEUNZISED DT 7T

SATASVS qeunzmsen 7)1 1T

VAVINAQOSVY QEUZISED TYTDT 0T

AQAVAIOADOMYI qeunzmsed eAIH 61

DIASAVAYLADONLIATI qeumnzmsed 7 ADH 81

HIALAIINAD qeunzmsen [ YAIDH L1

‘ON

ooudnbog uondudsa | A1 OIS

‘uoyuaaul Juasaad ayy Jo summuop Suipuiq 7y H Jo sajdwnxiy ‘zajqn

71



PCT/EP2020/080941

WO 2021/089609

VI1dSSSSADOV cddO1 0¢
SVI1dsvda ddI1 4
STONNSAASASSO NADT 8%
TAAVOSSTOOHAAA SCIdDH LY
DIAVMSVAALIODASII ddDH 9
DINVNSSISID YAddDH St
£0°S-+OH-10-61 Umowop ySH-juy

‘ON

oouanbag uonduosa | @1 OAS

‘uonuaaul juasaid ayy Jo summuop Suipuiq (yYSH) unungp uinias uvwiny Jo sajdunxsy ¢ ajqv |

DTALAMLOILOAAADAYSSOVASOTOAALY AAHdOTISSIL TLAALOSOSOSTUSIADS

VILSVSAI TS OOIMOOIMV TANNSIASOSSOILILAYADASVSISSISOLNOIA 098 60Q-1T°8T TA 44
SSALATIOO
DMINSHSLOLMOOIVIIALY LA VI ISNINO TAA LNISN@ESILIIO MV MSV AA L

DSVASVOIMV IOMOIVOIAMSINAASS ISADSV VIS TIISOOIOA TOODSTIATOAT P09 60Q-TT-8T [ A 9%

AXDAVSSOVASOT IAD1 w

SVILSVS A0 I

VTIANNSIASOSSO Nad1 ot

INSHSLOLMOOY CIADH 6€

DIVMSVAALIOSVASY 7ddOH 8¢

SINAASSTSAD NAOH LE

'ON

aouanbag uondussa | @1 OAS

‘uonuaau1 juasaid ayy Jo summop Sutpuiq £ Jo sajduinxsg “cajqu

DTALANIODODALAJAIAAOODAALY AAAdOTSSLL TLAALDSDSOSTISIAD.LA
MASVSAITTIAVIODINIOOAMVADISAAOSYIDLLLAYADASVSTISSASOLINOIA

(paddes-v) (Q1+19) qewnznpod A

9¢

DTALAMIDIOALAJAIAAOODAALVAAAdOTSSIL TLAALOSOSOS TISIAD LA
MASVSAITTIAVIODIIOOAMVADISAAOSYIDLLLAYADASVSTISSASO.LINOIA

(paddeos-v) qewmnznyad TA

33

SSALATLOODMAA

72



PCT/EP2020/080941

WO 2021/089609

SLTASVAAITTAddODIIOOAMY TUSNISASVOILLLAYADASVSISSISOLTAIV

2098-01V-¥0-61 TA

69

SSALATIOOOMTIA
dOLSADOVOIAVIIAAVIAAVITISNINO TAALNISNAISLLIIONV MLV AAVIAD
VNIHOTMATOMOIVOIAMNIAY ASSTISADSY VIS T ISDOIOATODDSHATOAT

(L1€20¥d)
(D1D) 9098-01V-#0-61 HA

89

SSALATLIOOOMTIA

dDLSIDOVOAVIIAAV LAV I ISNINO TAALNISNAISILIIONV MLV AAVIAD (ss120dd)
VNIHOIMATOMNODIVOIAMNIAY ASSTSIDSVVIS TIISHOIOATOODSTATOAT T0S0TY-40"6T A L9
LLLSSOOAD0O a1 99
SL1asva 2da01 9
VTISNISASVO NadT 9
TIIdOLSADOVOY SIADH €9
OJMNVMLVAAVIAOVNIH 7ddOH 79
NIAV ASSTSAD NADH 19

C095-01V-#0-61 Uowop ySH-Huy

DTALTIALODDAVOINSAIALIOIAALYAAAdOTSSIL TLAALOSOSOSTISIADS

VITISVOAITTIAdIOOIIOOAMY SUSSIIOSVOILILAYADASVSTISSASOLINAAQ LS TOV-ET-ETT A 09
SSALATLOOOMTAND
AAAASADIVIIALY LAAVITISNANO TAALNISN@ISILIIONVMSVAALLOADL

JADDOAMTTOIDIVOIAMIIMASSSASADSVV IS TIISODIOA TOODSHATOAT TS TOV-E T A 65

VOANSAIALDO IaD1 86

SV DISVO A0 LS

VSASSIIOSVO NanT 9¢

TANDAXAASAIE SCIAOH S¢S

DIVMSVAALLOADIIAD dadH S

JIMASSSASAD NADH €S

C028-[QV-€1-£C utowop FSH-Uy

DTALTALODDAVLASSSSADOVIAALYAAAIOTSSIL TLAALOSOSOS TUSIADSV
TASVAAITIddOOIIOOAMS TONNSAASASSOILLLAYADASVSISSAISO.LINOIA

€0°5-vOH-10-6 A

43

SSALATIOOOMT
AAVOSSAOOHIAIAVIIALVLIAGV I TSNANO TAA INISN@ISILIIONV MSVAALA
DOASIIDIATTOINDIVOIAMDAVNSSTSIDSY VIS TIISOOIOATODDSHATOAD

£05S-POH-TO6TH A

IS

73



PCT/EP2020/080941

WO 2021/089609

SOOHDDTALANLOILOIAADAVSSOVASOTOAALYAAAdOTISSIL TLAALOSOSOS 1Y
SAADSVILSVSAITINISOOIIOOIMVY TANNSIASOSSOILILAYADASVSTISSASOL
INOIASHOHHOSOHHDOITADINASILAISS TOOHLATIV AAMHITAAVIS TLTLSS IS A
LS@MISAOALASHOSNOSOTVNAATIMOANVIIdAINNTIOAASVIOSIT10AASddAT
AASAVVALDIIANLOODALAdLLAHOODAA LV AAIdOTSSIL TLAALOSISOS TISdA
DSATISVSAITTIAVIDIIOOAMVAVINATOSVIDLILAIADASVSTISSISOLNOIA

%:omﬁlzzqmo

6L

(Apoquil) ¢

Sr10dd

(VSHX) £ADX #9) ['TAdXCHAH- v - 2)duinxy fo sppnisuo)

Jouanbag

uonduosaq

‘ON
ai ods

‘uonuaau1 Juasaid ayy Jo sapnoajow orf1oadsyymu fo sapdunxyy -9 apqu L

DTALALODODIVNOANDAALSOOAALVAAAdOTSSIL TLAALDSOSOSTISIADS
VILSVSAITTAdY IDIOOAMV TIANSISOSVOILLLAYADASVSTISSASO.LNOIA

OTr1D) L0%S TTV-LT-8E TA

8L

SSALATIOOOMTADOM
DSAMVSAVIAAAYVLATV A TSNINO TAALNISN@ISILIIOIIMNVAALIASSD
DAIDDIMATOINDIVOIAMIIAANYSASADSVVIS TITISOOIOATODDSTATOAH

(D1$D) L0OS TTV-LT-8€ HA

LL

VNOANDOAALSO £A4ad1 9L
SVILSVS 2d4ad1 SL

VTINSISOSVO Nad1 YL
TADOMOSAMYSYH SIADH €L
OMLMNVAALIASSOOAID dadH 7L
DdAANVSIASID IADH 1L

L09S [[V-£Z-8€ wiowop /¢ [([D-1uy

‘ON

oouanbag uonduasa | @1 OAS

‘uonguaau1 juasasd ayy Jo summuop Suipuiq /1)) Jo sajduvxsy ¢ apqn

DTALTILODDALLLSSDDADODA ALY AAAdOTISSIL TLAALDSDSOSTASIAD (L1£20¥d)
SLTASVAAITTAIdODIIOOAMY TISNISASVOILLLAYADASVSISSASOLTAIV (O1¥1D) 905-01V-1061 TA 0L
DTALTIIOODALLLSSODADOIAALYATAIO TS SLL TLAALDSDSOSTISIAD (sS120¥d)

74



PCT/EP2020/080941

WO 2021/089609

(ApoquiL) 9s¥1OUd

SSAIATIOOOM INAVASAVAIIVIAAAVIAVV.L
ASSTITSAONISSAASILAYD VM SV AALIAASOVAAIDIIMATOIOIIOIIMINAA
DSSASADSAMDL IS TLASIIA TOIOSHOTOAOSHHHOHSHOHHHSHOHHHSHHHODTAL
AJNLOIDIANAIALITAVOODAALVAAIdOISSIL TLAALOSOSOSIISIADSVILSVIA
ITTIAdVIDDIOOA MV TAANISOSVOILILAIADASVSTSSISOLNOIASHHHHSHHD
DOSAIIAIAANINSEIHNANIIALOLO TSSSAALAASS TSATOSSOTAVAAILHADS
LTVOSNMSALAdIdIATIATIOTVVIOOSLISISSAV IdIASIOMNLSVSSALATIOOD
MITIXNTASSOSLVIAAAV LAV I TISNNO TAA LNISNAISILIIO IV MNV AALNAH
SOAAIDDIMATOIODIVOIAMINAANSNAAIOSVVISTIISODIOA TOOOSTATOAT

S5l OMmN\ NIVHD 78

SSAIATIOOOMINSHSIOLMOOEVIIA

LVIATVITISNNO TAA LNISN@ISILIIOIVMSVAALIDSVASVOIMV IONDIVOYT
AMSINAASSTSIDSVVIS TITSOOIOATOHODSTATOATSHOHHHSHHHHSHOHHHSHO
DO TALAMNIDILOIAADAVSSOVASOTIAALVIAAdOTISSIL TLAALOSOSOSTISIAD
SVILSVSAITINdSOOIIOOIMV TANNSIASOSSOILILAYADASVSISSASOLNOIA
SHOHOHHSHOODITDINASILAISS TOOHLATIVAAIHITAAVIS TLILSSTSALSAY
SAOALASHOSNOSOTYNAAIMOANVIIdAINNTIDAASVIOSHTOAASddATIASIV
VALOTALAMNLOIDAANAIAANS AINLOODA ALV AAAdOTSSIL TLAALOSOSOS TdSd
ADVVTIASVSAITTIAV OO0 AMVTISAINASVOILILAYADASVSTISSISOLINOIA

SSYI0¥d] NTVHD I8

(Apoquil) ss¥10Ud

SSAIATLOOOM INAVASAVATIVIAAAVIAVV.L
ASSTITSAONISSAASILAYONVMSVAALIAASOVAAIOIMATONOIIOIIMOINAA
DSSASIDSANID LIS TLASIIA TOIOSHOTOAOSHHDHHSHOHHDHSHOHDHHSHHOOHDTAL

AJNLOIDAANAIALITAVOOIAALVAAAdO TSSIL TLAAIOSOSOSTISIADSVILSVIA
ITIAVIDDIOOA MV TAANISOSVOI LILAYADASVSTISSISOLANOIASHHHHSHHD
DOSAIAAIAANINSIIHNANIIALOLOTSSSAALAASS TSATOSSOTAVAALHADS
LTVOSNMSALAdAdAAAIATOOTVVIOOSLSISSAV TdIASIOMLSVSSALATLOOD
MATAV AIDADOMISIAAAV LAV I ISNINO TAV.INISLAVSILIIOIASAV AYLA
ONLIATIVAMTTONDIVOIAMHIALAIINADSVVIS TIISOOIOA TOOOSTATOAT

rSvioNdz NTVHD 08

SSALATIOODMINSHS LOLMODY
VIIALY LAAVITSNNO TAALNASN@ISILIYO MV MSV AALdDSV ASYVOIMV TIOMNDI
VOUYAMSINAASSTSIDOSVVIS TITISDOJOATODDSHATOATISDODODDSHDDDSHOHD

75



PCT/EP2020/080941

WO 2021/089609

DISAAIAIAAINSEIHNANIIALOLO TSSSAALAASS TSATOSSOTAVAILHADS
LTVOSNMSALAdAdAATIATOO TVVIOOSLSASSAV TdIASID LS VSSALATLOOD
MATAVAIDADOMASIAAAV LAV I ISNINO TAV.INIS LAVSILIIDOIASAV AYLA
DONLIATIVAMATIONODIVOIAMHIALAININADSVVIS TITISOOIOATOOOSTATOAT

L6¥1 ONEN\ NIVHD

98

SSALATIOOOMINSHSLOLMODY

VOIALVLAAVITISNINO TAALNMISN@ISILIYO VM SVAALIDSVASVOIMV IOMDI
VOIAMSINAASSTISIDSVVIS TITISODIOA TOODSTATOATSHOHDOSHOHHOHSHOHHD
SOOHDDTALANLOIOIAADAVSSOVASOTOAALVAAAdOTISSIL TLAALOSOSOS 1
SAADSVILSVSAITINISOOIIOOIMV TANNS JIASOSSOILILAIADASVSTISSISOL
INOIASHODOSOHODOITADINASILAISS TOOHLATIVAAIHITAAVIS TLTLSS IS A
LS@MISADALASHOSNOSOTVNAATMOANVIIdAAINNTIOAASVIOSTT0OAASddAT
AASAVVALDIHANLOODALAdLLAHOODAA LV AAIdOTSSILTLAALOSISOS TASdA
DSATISVSAITIAV IDIIOOAMVAVINATOSVIDLILAYADASVSTISSISOLNOIA

SEOEH\ZHAQEU

¢8

(Apoquiy) L

6¥10dd

SSAIATIOOOMANAATASSOSLVIAAAVIATVITISNIN
OTAALNISN@ISILIIO NV MNVAALINAHSOAAIDOIMA IO IOIVOIAMOIINAANSN
AAIOSVVIS TITISOOIOATOODSTATOATSHDDDHSHHHHSHOHHSHHNHDTALAMNL
DIDIANAIAINS AINLOODAALVAAAdOTISSIL TLAALOSOSOS TISIADVV TISVS A

ITDIAVIDIIOOA MV TISAINAS VO LILAIADASVSTSSISOLANOIASHHHHSHHD
DISIAAAAIAAJNINSDHNANIIALOLOTISSSAALAASS TSATOSSOTAVIALHADS
LTVOSNMSALAdHdIATIATIOTVVIOOSLISISSAV IdIASIOMNLSVSSALATIOOD
MATNYAIDAOOMISIAAAVIATVITSNINOTAV INISLAVSILIIOIASAVAILA
ONILIATIVAMITONDIVOIAMHIALAIINADSVVIS TIISOOIOA TOOOSTATOAT

9sv10ddy NIVHD

V8

SSAIATIOOOMINSHSIOIMODY
VOIALVLIAGVITSNINO TAA LNISN@ISILIIOMVMSVAALIOSV ASVOIMV IO IO
VOUYAMSINAASSTISIDSVVIS TITISODIOA TOODSTATOATSHHNODSHOHHOHSHOHHD
SOOHDDTALANLOIOIARDAVSSOVASOTOAALVAAAdOTISSIL TLAALOSOSOS 1Y
SAADSVILSVSAI TINISOOIIO0IMV TANNS AIASOSSOILILAYADASVSTISSISO.L
INOIASHOHOSOHODOITADINASILAISS TOOHLATIV AAMHITAAVIS TLTLSSISA
LSMISAOALASHOSNOSOTVNAAIMOANVIIdAINNTIOAASVIOSTTOAASddAT
AASAVVALIIANLOODALAdLLAHOODAA LV AAIdOISSIL TLAALOSISOS TISdA
DSATISVSAITTIAVIDIIOOAMVAVINATOSVIDLILAIAOASVSTISSASOLNOIA

om:om,:IZHéO

€8

76



PCT/EP2020/080941

WO 2021/089609

DLILAMAOASVSTISSASOLNOIASOOSOHOD TAL TILODODAVOANSAIALIODAALV A
AddOISSILTLIALOSOSOSTISIADSVTIASVOAI TTIdIOOINIOO A MV SISSIIOSVO
DLILAYAOASVSISSASOLINAAASHDDDSHODDSSALATIOODMATNY AIDADDOM
ASOAAAVLIAAVIISNAO TAVINISLAVSLLIYOIASAVAYLAONLIATIVAMATO
MDAV OIAMHIALANINADSVVIS TIISOOIOA TOODDSTATOATSHHDHOHSHOHHOHSHO
DOSHONOHDTALTIALOIDALIALLAHOODAALVIAAdOTISSIL TLAALOSYSOSTISIA
DSATISVSAITTIAVIOIIOOAMVAVINATOSVIDLILAIADASVSTISSISOLNOIA

mqﬂomﬁlzzqmo

68

(PHOLVIN) €

rS10dd

SSAIATIOOOM INAVASAVANIVIAAAVIAVV.L
ASSTATSAONISSAASILAYONVMSVAALIAASOVAAIDIMATONODIIOIIMOINAA
DSSASIDSAND LIS TLASIIA TOIOSHOTOAOSHHDHHSHOHHHSHOHHHSHHODDTAL

AMIODLOAANAIALIIAVVOIAALVAAAdO TSSIL TLIALOSOSOS TISIADSVILSVIA
ITIAVIDDIOOA MV TAANISOSVOI LILAYADASVSISSISOLANOIASHHHHSHHD
DOSAIAAIAANINSEIHNANIIALOILOTSSSIALAASS TSATOSSOTAVAIALHADS
LTVOSNMSALAdIAdIAIATIOTVVIOOSLSISSAV TdIASIOMNLSVSSALATLOOD
MITIATASSOSLVIAAAVLATV Y ISNINO TAA LNISNAISILIYO IV MNV AALNAH
SOAAIDOIMATONOIVOIAMOIWNAANSNAAIOSVVIS TITISODIOA TODOSTATOAT

wm:oﬁNIZH<EO

88

SSALIATIOOOMINSHSIOLMOOUVIIA

LVIAAVITISNANO TAA LNISN@ISILIIOIVMSVAALIDSVASVOIMV IONDIVOYT
AMSINAASSTSIDSVVIS TITISHOIOATOHODSTATOAISHOHHDHSHHHOHSHOHHDHSHO
DOOTAIANLOLOIARDAVSSOVASOTIAALVAAAdOTISSIL TLIALOSOSOSTISIAD
SVILSVSAI TS OOIOOIMVTANNSIASOSSOILILAYADASVSTISSASOLNOIA
SOHHHOSHODDITADINASILAIS S TOOHLATADVAANHIAAAV IS TLTLSS TSALSAY
SAOALASAOSNOSOTYNAAIMOANVIIIAINNTIOAASVIOSTTOAASddATIASIV
VALOTALAMNLOIOAANAIAINS AANLOODA ALV AAAdOTSSIL TLAALOSOSOS TdSd
ADVVTIASVSAITTIAVIODIOOAMVTISAINASVOILILAYADASVSISSISOLINOIA

wm:omﬁIZH<IU

L8

(Apoqriy) 8

6r10dd

SSALATIOOOM INAVASAVAIVIAAAVIAVV.L
ASSTATSAONIISSAASILAYOMNVMSVAALIAASOVAAIDIMATONDIIOIIMOINAA
DSSASIDSANDLISTLASIIA TOIOSHOTOAOSHDHDHOHSHOHHHSHOHDHHSHHOOHDTAL

ASLOILOIANAIALIIAVVOIAALVAAAdO TS SIL TLAALOSOSOSTISIADSVILSVIA
ITTIAVIOIIOOAMVIAANISOSVOILILAYADASVSTISSISOLNOIASOHHOHODSHHD

71



PCT/EP2020/080941

WO 2021/089609

SSAL
ATIOOOMTANDAAAASATIVIIALY LAV I ISNINO TAA LNISN@ISILIIONV MS
VAALLOAOLIADIDAMTTINDIVOIAMIIMASSSISIOSVVISTIISODIOA TOODS

AATOATSHODSHODSSALIATLOOD MINSHSLOLMODIVIIALVIAIVIISNINOTA
ALNIISNA@ISILIIOMNVMSVAALIOSVASVOIMV IONODIVOIYAMSINAASS ISIOSVV
ISTITISODIOATOODSTATOATISOHODDDSHODDSSALATIOODMATNY AIDADOM
ASOAAAVLIAAVITISNAO TAVINISLAVSLLIIOIASAV AYLADONLIATIVAMATO
MOIVOIAMHIALANINADSVVIS TIISOOIOA TOOOSTATOATSHOHDOHSHOHHOHSHO
DOSHOHOHDTALTILOIDALIALLAHOOIAALVAAAIOTISSIL TLAALOSYSOSTISIA
DSATISVSAITTIAV IDIIOOAMVAVINATOSVIDLILAYADASVSTISSASOLNOIA

1 ONEN\ NIVHD

6

DTALAMIOLOAAADAVSSIVASO TIAALVAAH
dOTSSILTLAALOSOSOSTISIADSVILSVSAI TIIAS OOdIOOAMV TANNSIASOSSO
DLILAMADASVSTISSASOLNOIASODSOHOOTAL TILODOIVOINSATALIODAALY A
AddOISSILTLIALOSOSDSTISIADSV TISVOAI TTIAIOOIIOO A MV SISSIIOSVO
DLILAMAOASVYSTISSASOLINAATSDDDDSOHODDSSALATIOOOM INIVASAVANTIY
DAAAVLIAVVLIASS T ISAONISSAASILAYOMNV MSVAALIAASOVAAIDIMATIOND
ddOMIMOINAADSSASIDOSAIDL IS TLASIIATOIDSAO TOAOSHOHHOHSHOHHHSHOHHO
SOODOOTALANLOIOIANAIALIAVVOIAALY AAAdOISSIL TLAALOSOSOSTISIA
DSV ILSVIAITTAAVIONIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

PPEIOUd] NIVHD

16

(PHOLVIN) ¥

rs10dd

SSAL

ATLOOOM TANOAAAASATIVIIALVLATIVITSNINO TAALNISN@ISILIIO NV MS
VAALLOAOLIADIDAMTTINDIVOIAMIIMASSSISIOSVVISTIISODIOA TOODS
AATOATSHODDSHODSSALIATLIOOO MINSHS LOLMOOIVIIALVIAIVITISNINOTA
ALNSISNA@ISILIIONVMSVAALIOSVASVOIMV IOMNDIVOIAMSINAASS TSIOSVV
IS TITISODIOATODDSTATOATISOODDSHODDSSALATLOOOM INAVASAVAITIY
DAAAVLAVVIASS T TISAONISSAASILAYONVMSVAALIAASOVAAIDIMATOND
ddOMIMOINAADSSASIDSAIDL IS TLASIIATOIDSAO TOAOSHOHHHSHOHHHSHOHHH
SOOODYTALANLOILOIANAIALIAVVOIAALVAAAdOTSSIL ILAALOSOSOS TISIA
DSV ILSVIAITTAdVIODIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

$20§NIZH<IO

06

DTALAMIOLOIAADAVSSOVASD TOAALVAAT
dOTSSILTLAALOSOSOSTASIADSV TLSVSAI IS OOdIOOIMV TANNSIASOSSO

78



PCT/EP2020/080941

WO 2021/089609

SOOODYTALANLOLOIANAIALIAVVOIAALYAAAdOTSSIL TLAALOSOSOS TUSdA
DSV ILSVIAITTAdVIODIOOAMY TAANISOSVOILILAYADASVSISSASOLNOIA

9ts1 OENI NIVHD

96

DTALANIOLOIAADAVSSOVASOTIAALYAAAJOTS
SILTLAAIODSOSOSTISIADSV ILSVSAI TIdSOOINIOOIMV TANNSIASOSSODLIL
AIADASVSTISSASOLNOIASHDSOOD TALTILOIDAVOINSAIALDODAALVAAAO
ISSILTLAALOSHSOSTISIADSV TISVOAI TTAddOOIIOOAMVSISSIIOSVOILILA

AADASVSTISSASOLINAATSHDDOSHODDSSALATIOOOMITIATASSOSLVIAAAY
LATGVITSNINO TAA LNISN@ISILIIO NV MNV A ALNAHSOA AIDOIMATOIOIVOL
AMIINAANSNAAIOSVVISTITISODIOATODOSHATOATASHOHDHSHOHHHSHHNOHSH

DOODTALATIOLOIANATIAINS KINLOODAALVAAAdOTISSIL TLAAIOSOSOS IS

ADVVTISVSAITTAAVIOIOOAMV TASAINASVOILILAYADAS VS TSSISOLINOIA

ﬁﬂomn:\7ﬁ<mo

S6

(FHDOLVIN) 9

rs10dd

SSALIATIOO

DM TANDAAAASATIVIIALVILAAVIISNINO TAA LNISNAISILIIOIVMSVAALL
DADLIAIDAMATIIOIVOIAMIIMASSSASADSVVIS TIISOOIOATODDSTATOA
ASHOHOSHODSSALATLOODMINSHS LOLIMOOYVIIA LY LATV I TSNINO TAALNIS
N@ISILIIOMVMSVAALIOSVASVOIMV IOIDIVOIAMSINAASS TSIOSVVISTIT
SOOHIOATODDSHATOATASOODDSOHODDSSALATLOOOMINIATASSDSLVIAAAVY
LATGVITISNINO TAA LNISN@ISILIIO NV MNV A ALNAHSOA AIDOIMATOIOIVOL
AMIINAANSNAAIODSVVISTITISODIOATODOSHATOATASHOHHDHSHOHHOHSHHNOHSH
DOODTALIATIOLOIANAIAINS KINLOODAALVAAIdOTISSIL TLAAIOSOSOS IS
ADVVTIASVSAITTIAV OO0 AMV TISAINASVOILLLAYADASVSTSSISOLINOIA

ﬁﬂommNIZHéU

v6

DTALANIOLOAAADAVSSIVASO TIAALVAAH
dOTSSILTLAALOSOSOSTISIADSVILSVSAI TIAAS OOdIOOAMV TANNSIASOSSO
DLILAIADASVSISSISOLNOIASODSOOD TAL TILOIDIVOAINSAIALIOIAALV A
AddOISSILTLAALOSOSDSTISIADSVTIASVOAI TTIAIOOIIOOA MV SISSIIOSVO
DLILAMAOASVYSTISSASOLINAATSDDDDSOHODDSSALATIOOOM INIVASAVANIY
DAAAVIAVVLIASS T ISAONISSAASILAYOMNV MSVAALIAASOVAAIDIMATIOND
ddOMIMOINAADSSASIDSAIDL IS TLASIIATOIOSHO TOAOSHOHHOHSHOHHHSHOHHD
SOODOOTALANLOIOIANAIALIAVVOIAALY AAAdOISSIL TLAALOSOSOSTISdA
DSV ILSVIAITTIAAVIOIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

ﬁﬁomﬂlZHéU

€6

(PHOLVIN) S

ys10dd

79



PCT/EP2020/080941

WO 2021/089609

(ApoquiL-qAQ) 8

rs10dd

SSALIATIOOOM INAVASAVATAVIAAAVLAVVLASS T TSAONISSAASILAYO
VMSVAALIAASOVAAIOIMATOIOIdOIIMINAADSSASIDOSAID LIS TLASIIATO
dOSHOTOAOSHOHOHSHOHOSHOHOSHODODTALANLOIOAIANAIALIIAVVOIAAL
VAQAdOTSSIL TLAALOSOSOSTISIADSVILSVIAI T TIAAVIOIOO A MV IAANISO
SVOOLILAYADASVSTISSISOLANOISHOODDSHODDISIIIA NIAALLNSISHNAND
IALOLOTISSSAALAASSTSATOSSOTAVAILHADS LTVOSNMSALAJIdIAAIATOOT
VVIODSLISISSAV IdIASIOMNLSVSSALATLOOOM TANDAAAASATIVIIALYLIAA
VITSNINO TAALNISN@ISILIIO VM SVAALLOADLIADDAMATOINODIVOIAMD
IMASSSASIOSVVISTITISOOIOA TODDSHATOAAIV TdIASIDNLSVSSALATIOOD
MATNY AIDAOOMISIAAAVIATVITSNINO TAVINISLAVSILIIOIASAVAILA
ONILIATIVAMITONDIVOIAMHIALAIINADSVVIS TIISOOIOA TOOOSTATOAT

SﬁommNIZHéU

86

SSAIATIOOOMINSHSIOLMOOUVIIA

LVIAAVITISNNO TAA LNISN@ISILIIOIVMSVAALIDSVASVOIMV IONODIVOYT
AMSINAASSTSIDSVVIS TITISOHOIOATOHODSTATOATSHHHHSHHHHSHOHHOHSHO
DO TALAMNIOLOIAADAVSSOVASO TIAALVIAAdOISSIL TLAALOSOSOSTISIAD
SVILSVSAITINdSOOIIOOAMV TANNSIASOSSOILILAYADAS VS ISSASOLNOIA
SHOHOHHSHOODITDINASILAISS TOOHLATIVAAIHITAAVIS TLTLSSTSALSAY
SAOALASHOSNOSOTYNAAIMOANVIIdAINNTIDAASVIOSHTOAASddATIASIV
VALOTALTILODOAVOAINSAIALDODAALVAAIdOTISSIL TLAALOSOSOSTISIADS
VTISVOAITTIAdIOO OO AMVSISSIIOSVOILILAIADASVSTSSASOLINAAAAJAT
AASAVVALDIHANLOODALAdLLAHOODAA LV AQIdOTSSIL TLAALOSISOS TASdA
DSATISVSAITTIAVIOdIOOAMVAVINATOSVIDLILAYADASVSISSISOLNOIA

L¥S1049d H\ NIVHD

L6

(ApoquiL-qAQ) L

rs10dd

SSAL
ATIOOOMTANDAAAASATIVIIALY LAV I ISNINO TAA LNISN@ISILIIOMVMS
VAALLOAOLIADIDAMTTINODIVOIAMIIMASSSISIOSVVISTIISODIOATOODS

AATOATSDODSOODSSALATIOOD MINSHS LOLMODIVIIALVLATVIISNNOTA
ALNDISNAQUSILIIONVMSVAALIOSVASVOIMV IOMOIVOIAMSINAASS ISADSVY
ISTIISODIOATODOSTATOATSODODDSODDDSSALATIOOOM INIVASAVATIV
DAAAVIAVVIASS T TSAONISSAASILAYO NIV MSVAALIAASOVAAIDIMATONO
ddOMIMOINAADSSASIOSAII LIS TLASIIA TOIDSHOTOAOSHOHHOHSHOHHOHSHOHHO

80



PCT/EP2020/080941

WO 2021/089609

dOISSILTLAAIOSOSDSTISIADSVILSVSAI TINIS OOINO0IMV TANNSIASOSSO
DLILAIAOASVSTISSASOLNOIASOHOSHODTAL TILOIDAVOINSAIALIODAALV A
A4dOISSILTLAAIOSOSOSTISIADSVTISVOAI TTIAAIOOIIOO A MV SISSIIOSVO
DIILAYAOASVSISSASOIINAAASOHDDDSHODDSSALIATIOOOMAANY AIDADOM
YSOAAAVIAAVITISNAO TAVINISLAVSLLIIOIASAV AL LAONLIATIVAMATO
MIOAVOIAMHIALANINADSVVIS TIISODIOA TOOOSTATOATSHHHODSHOHHOHSHO
DDHSHOOHDTALTILOIDALAALLAHOODAALY AAAdOTSSILTLAALOSISOS TISIA
DSATISVSAITDIAVIDIIOOAMVAVINATOSVIDLILAYADASVSTISSISOLNOIA

»mﬂomﬁIZH‘«IU

101

(*HOLVIN) L

SS10dd

SSAL
ATLIOOOMIIIATASSOSLVIAAAVIATV I ISNINOTAA LNISNA@ISILIYO MV MNV
AALNAHSOAAIDOIMATIONOIVOIAMOINAANSNAAIOSVVIS TIISDOIOATOOD
SHAATOAETSDHDHOHOHSHHHHSHOHHHSHODODTALANILOLOIANAIAINS AINLOODAX
LVAAddOISSIL TLAAIOSOSOSTISIADVV TISVSAI TTAAVIODIOO AMV TIS AIN
ASVODILILAYADASVSTISSISOIINOISOHODDSHODDISIIIANIAAJINSIIHNAND
IALOLOTSSSAALAASSTSATOSSOTAVAILHADS LTVOSNMSALAJIdIAAIATOOT
VVIOOSLISISSAV IdAASIOMLSVSSALATIOOOM TAND A AAASATIVIIALV.LAA
VITSNANO TAALNIISNAUSILIIOMVMSVAALLOADLIADDA MATOIDIVOIAMD
IMASSSASIOSVVISTITSOOIOA TODDSHATOAAdV TdIASIDNLSVSSALATLOOD
MATANY AIDAOOMISIAAAVIATGVIISNINOTAV INJISLAVSILIIOMASAVAILA
ONLIATIVAMTTONDIVOIAMHIALAIINADSVVIS TIISOOIOA TOOOSTATOAT

wEOVENIZH‘«EO

001

SSALATIOOOMINSHSIOLMOOUVIIA

LVIAAVITISNANO TAA LNISN@ISILIIOIVMSVAALIDSVASVOIMV IONDIVOYT
AMSINAASSTSIDSVVIS TIISOHIOA TOHODSTATOAISHHHDHSHHHOHSHOHHDHSHO
DOOTAIANLOLOIAXDAVSSOVASOTIAALVAAAdOTSSIL TLIALOSOSOSTISIAD
SVILSVSAITIIdSOOdMOOAMV TANNSIASOSSOILILAYADAS VS TSSASOLNOIA
SOHHHOSHOODDITADINASILAIS S TOOHLATADVAANHIAAAV IS TLTLSS TSALSAY
SAOHLASHOSNOSOTVNAAMMOANVIIdAINNTIOAAS YV IOSTT0dASddATIASIY
VALOTALTILODOAVOAINSAIALDODAALVAAIdOISSIL TLAALOSOSOHS TISIADS
VTISVOAITTIAddOO OO AMVSISSIIOSVOILILAIADASVSTISSASOLINAA QAT
AASAVVALIIANLOODALAdLLAHOODAA LV AAIdOISSIL TLAALOSISOS TISdA
DSATISVSAITTIAVIDIIOOAMVAVINATOSVIDLILAIAOASVSTISSASOLNOIA

wﬁ_om,:IZHéO

66

81



PCT/EP2020/080941

WO 2021/089609

(FHOLVIN) 8LLT10¥d

VSHX.E[ADXT BH) [ TAIXTYAH-PUD : € 2]duinxs Jo sponagsuo))

SSALIATIOOOM TANODAAAASATIVIIALV LAGVITSNINOTAAL

NIISNAISILIIO NV MSVAALLOAD LIADDAMATOIODIVOIAMIIMASSSASIDSVVIS
TITSODIOATOODSHATOATASOODSODDSSALATLOOOMINSHSIOLMODIVIIALV.L
AAVIISNNO TAA LNIISN@ISILIIONVMSVAALIDSVASVOIMV IOMNDIVOIAMSINA
ASSTSIDSVVISTITSODIOATODOSTATOAISOHDDDSHODOSSALATLOOOMATNY
AIDADOMISOAAAVIAAVIISNNO TAVINISLAVSILIIOMASAV AILADONLIATIV
AMTTIIDIVOIAMHIALAIINADSVV IS TIISOOIOA TOODSHATOATSHOHDOSHOD
DSHOHOHHSHOODYTALTILOIVILAALLAHOOIAALVAAAdOTSSILTLAALOSISOS IS
dADSATASVSAITTIAVIOIDIOOAMVAVINAAOSVIILILAYADASVSTISSISOLINOIA

8¢ST ONEN\ NIVHD

Y01

DTALANIODILOIAADAVSSOVA
SOTIAALVAAAdOTSSILTLAALOSDSOS TISIADSVILSVSAI TIIdSOOIIOOAMV A
NNSAASOSSODLILAYADASVSISSASOLNOIASOOSOOD TAL TILOIDIVOINSAIALD
ODAALVAQAdOTSSILTLAALOSOSOS TISIADSVTISVOAITTIAdOOINIOOAM VS USSI
IOSVODLILAYADASVSTISSdSOLNAAASDOHDDSOHHDDSSALATLOOOMIIIATASSDS
LVOAAAVIAAVITISNINO TAALNISNAISILIIO MV MNV AALNAHSOAAIDOIMATON
DIVOIAMIINAANSNAAIOSVVIS TIISOHIOA TODDSHATOATASHOHHDHSHHHHSHHO
DSHOOHDTALAJNLOIOIANAIAINS AINLOOIAALVAAIdOTISSILTLAALOSOSOS 1Y
SAADVV TISVSAITTIAAVIOIOOAMV TISAINAS VOO LILAYADASVSTSSASOLNOIA

mmﬁomﬂIZHéU

€01

(tHOLVIN) 8

SS10dd

SSAIATIOO

DM TANDAAAASATIVIIALV LAV A TISNNO TAALNISNAISILIIOIVMSVAALL
DADLIAIDAMATIIOIVOIA MOIMASSSASADSVVIS TITISOOIOA TODDSTATOA
ASHOHOSHODSSALATLOODMINSHS LOIMOOYVIIA LY LATV I TSNINO TAA LNIS
NQISILIIOMVMSVAALIOSVASVOIMV IONDIVOIAMSINAASS TSIOSVVISTI'T
SOOIOATODDSHATOATSOODDSOHODDSSALATLOOOMINIATASSOSLVIAAAY
LAAVITISNNO TAALNJISNAISILIIO IV MNV AALNAHSOA AIDOIMATONOIVOH
AMDINAANSNAAIDSVVISTITISODIOATODOSHATOATASHOHHDHSHOHHHSHHONOHSH
DOODTALIANIOLOIANAIAINS KINLOODAALVAAIdOISSIL TLAAIOSOHSOS IS
ADVVTIASVSAITTIAV OO0 AMV TISAINASVOILLLAYADASVSTSSISOLINOIA

Ls€104dy NIVHD

01

DTALAAIDIDAIAADAVSSIOVASDTOAALYAAL

82



PCT/EP2020/080941

WO 2021/089609

MOSAMVSIVIAAAV LATVITISNNO TAALNISNAOISILIIOILMNVAALIASSOO AIDD
IMATOIODIVOIAMIIAANVSASADSVVIS TIISODIOA TOOOSTATOATSHOOHHSHOHOHH

SOHHHSHOODOTALANLOIDAVNOANDAALSOIAALY AAAdOTSSILTLAALOSOSOS A
ASIADSVILSVSAITTAVIOIIOO AMV TINSISOSVOILLLAYADAS VS ISSASOLINOIA

08L1 ONEN\ NIVHD

801

DTALAML

DIDAANAIALIIAVVOIAALVAAAdOTISSIL TLAALOSOSOS TISIADSVILSVIAI T TIAV
MOINIOOAMVY TAANISOSVOILILAYADASVSISSISOLNOIASOOSOODTALTILODOA
VOANSAIALDODAALVAAAdOTISSIL TLAALDSDSOSTISIADSVIISVOAI TTIAdOOINO
OAMVSISSHOSVOILILAYADASVSTISSASOLINAATSDHODOSHODDSSALATIOOOMA
ANV AIDAOOMISIAAAVLATVITISNNOTAVINIS LAVSILIIOIASAVAILADNLIA
NIVAMTTONDIVOIAMHIALAIINADS VYIS TITISODIOA TODDSHATOATSHODOSOHD
DHSHOHDSHODDDTALTIALOIOILAILLAHOOIAALVAAAdOTSSIL TLAALOSISOS T
SAADSATISVSAIT TV IOIIOOAMVAVINATOSVIDLILAIADASVSTISSISOLNOIA

om:omn:\7ﬁ<mo

LO1

(FHOLVIN) 08L1038d

SSALATIOOOM TADOMOSAMVSUVIAAAV LATVITSNINO
TAALNISN@ISILIIOILMNVAA LIASSOOAIDOIMATINODIVOIAMIIAANVSASAOS Y
VOSTITISOOIOATOODSHATOATSDDDSOHODSSALATIOOOM INAVASAVASTIVIOAAA

VIAVVIASSTITSAONISSAASILAYO NIV MSVAALIAASOVAAIDIMATONOIIOIIMD
INAADSSASADSAMIL IS TLASIIA TOIOSTHOTOAOSHOOHHSHOODSSALATIOOO M TAN
DAAAASATIVIIALY LAGVIISNINO TAA LNJISNA@ISILIYONVMSVAALLOAD LIADD
AMTTOIDIVOIAMIIMASSSASIOSV VIS TIISOOIOA TODDSTATOATSDOODDSHOD
DSHOHNOSHODOYTALTIALODDAIVOINSAIALIOIAA LV AAAdOISSILTLAALOSOSOS A
ASAADSVTISVOAITTIAdOOIIOOA MV SIYSSITIOSVOI LILAYADASVSTSSASOLINAAQ

8LL10¥d7 NIVHD

901

OTALAMLD

LOAANAIALIIAVVOIAALVATQAdO TSSIL TLAALOSOSOS TASAAD SV ILSVIAT T TV

DDIOOAMVTAANISOSVOILILAYADASVSTSSASOLNOIASOOSOODTALAMNLOIO IV
NOANOAALSOIAALVAAAdOTISSIL TLAALOSOSOS TASIADSV ILSVSAI T TV DO
OAMVTINSISOSVOILILAYADASVSTISSASOLNOIASHODDSHODDSSALATIOOOMA
ANV AIOAOOMISOAAAVLATVIISNAO TAV LNS LAV SILIIOMASAV ALLADONLIA

RRVAMTTOIOIVOIAMHIALAIINADSVVIS TIISODIOATOODSHATOATISHOOHDHSHD
DHSHOHHDSHODODTALTILOIDILAALLAHOOIAA LV AAAdOTISSIL TLAALOSISOS T
SAADSATISVSAITTIAVIOIIOOAMVAVINAAOSVIDLILAIADASVSTISSISOLNOIA

wk_om,:IZHéO

50!

83



PCT/EP2020/080941

WO 2021/089609

ODLILAYAOASVSTISSASOLNOIASHOSOOD TAL TIILOLOAVOAINSAIALIODAALY
AQAdOTSSIL TLAALOSOSOS TISIADSV TISVOAI TTIddOOINIOO AMVSUSSIIOSV
ODLLLAYAOASVSISSASOLNAATSODODDSHODDSSALATIOOOMATIAISIO INY
VIAAAVLAAVITISNANO TATLNISYAA S TLIIO N TIONAISOOSNINAAVAMTTON
DIVOIAMANLAALILIDSVVIS TIISOOIOATODOSHATOATISHDHDHHSHOHHOSHO
DOSHODODYTALIANLOIDALAIAIAAOODAALYAAAIOISSIL TLAAIOSOSOS TISIA
DLAYASVSAITTIAVIOIIOOAMVADISAAOSVIDLILAIADASVSTSSASOLNOIA

mmaomﬁIZHéO

111

(FHOLVIN) 3uvtva £66 108 d PUP (FHDLVIN) §66108d

SSALIATIOOOMAQIAISID INAVIAAAVLATVITSNINO T
ATLNISUYAASTLIIOTTIONAISOOSNANAAVAMTTOIOAV OIAMANLAALILIDSVV
ISTITISOOIOATODOSHATOATISODDSODDSSAIATIOOOM INIVASAVATIVIAAAY
LAVVIASS TITSAONISSAASILAYO VM SVAALIAASOVAAIDIIMATONOIIOIIMON
AADSSASADSAMILIS TLASIIATOIOSHO TOAOSHDODDSHODDHSSALATIOOO M TADD
MOSAMVSIVIAAAVIATVITSNINO TAALNISN@ISILIIO N LMNVAALIASSOOAIDD

IMNATONOAVOIAMOIIAANVSASIDSVVIS TITISODIOATODDSHATOATISHOHDHDHSHOHDHD
SOHOHHOSHODDDTALANLODIDIVNOANDAALSODAALYAAAdOTSSILTLAALOSDSDSA
ASAADSVILSVSAI TV IDIIOOA MV TINSISOSVOILILAIADASVSTISSISOLNOIA

NQSOVENIZH<EO

011

DTALAMLD

IOAANAIALIIAVVOJAALVAAAdOTSSIL TLAALOSOSOS TISIADSVILSVIAI T TV Y
DIIOOAMVTAANISOSVOILILAYADASVSTISSASOLINOIASHOSOHOO TALANLOIOAL
AdAIAXOODAALVAAAdOISSIL TLAALOSOSOSTISAADIAIASVSAI TTIAVIOIIOOA
MVADISAAOSVIDLILAYADASVSTISSISOLNOIASHOHODHSHHDDSSALIATLOOOMTAN
DAAAASATIVIOIALY LAV A TISNINO TAA LNISNAISILIIONVMSVAALLOADLIADD
AMTTOIODIVOIAMIIMASSSASADSV VIS TIISODIOATODDSTHATOATISHOHHHSHOD
DHSHOHHHSHODODTALTALOLOIVOINSAIALIODAALYAAAdOTSSIL TLAALOSDSDSA
ASAADSVTISVOAITTIAdOOINIOOAMVSISSIIOS VOO LILAYADASVSISSASOLINAAQ

NmaomﬁIZH<IU

601

(FHOLVIN) 266108d

SSALATLOOOM TANDAAAASATIVIIALY LAV I ISNINO TA
ALNDISNQUSILIIONVMSVAALLOAD LIADDAMTTIIDAVOIAMIIMASSSISAOSVV
ISTIISOOIOATODOSHATOATSODDSHODSSALATIOOOM INAVASAVATIVIAAAY
LAVVIASS T TSAONISSUASILAYONVMSVAALIAASOVAAIDIMATIOMNODIIOIIMON
AXOSSASAOSAMI LIS TLASIIATOIOSHOTOAOSHODOSOHODDSSALATLOOOM TADD

84



PCT/EP2020/080941

WO 2021/089609

DSV ILSYIAIT TV IDINOOAMY TAANISOSVOILILAYADASVSISSISOLNOIC |

8L910¥d |

24!

YSHX@ B) [ TAdXZITH-puv :f 2]jduvxsg Jo sponisuo)

SSALATIOOOM TAIVOSSAOOHITIVIIALY LATV I TISNIANO TAA LNSISNAUST
LIIOIVMSVAALIDOOASIIOIATTONOIVOIAMODINVNSSTSIOSVVIS TITISODIOAT
DOHOSHATOATISHODSOHDDSSALATIOODMTADOMOSAMVSIVIAAAVIAIVIISN
WO TAALNISN@ISILIIOMIIMNVAALIASSODAIDOIMATINDIVOIAMIIAANYSH
SADSVVISTITISODIOATOODSTATOATSOHDODSOHOODSSALATIOOOM INIVASAY
MNIVIAAAVLIAVVIASS T ISAONISSAASILAYO IV MSVAALIAASOVAAIDIMAT
DOIDIIOIIMONAADSSASIDSAID LIS TLASIIA TOIOSTOTOAOSHOHDHOHSHOHHOHSHH
DOSHONODTALANILOIOIANAIALIIAVVOIAALY AAAdO ISSIL TLAALOSOSOS IS
dADSVILSVIAITTIAVIOIIOOAMV TAANISOSVOILILAYADASVSTISSISOLINOIA

JUBLIEA €66 _ommNIZHéO

144!

DTALANIODDAVNOANDAALS
ODAALVAQAdOTSSILILAALOSOSOS TISIADSVILSVSAI TV IOIIOOA MV TIN
SISOSVOILILAYADASVSTISSISOLNOIASOOSHODTAL TIIOHDAVIASSSSADOVD
AALVAQAdOTSSIL TLAALOSOSOSTISIADSVIASVAAI TTIAIODIIOOAMS TONNS
AASASSODLILAYADASVSTISSASOLNOIASODDODSHODDSSALATLOODMAAIXIS
DINIVIAAAVLAGVITISNNOTA TLNISYAAS TLIYOMNTIONAISOOSNINAAVAMET
TOMOIVOIAMANLAALILIDOSVVIS TITSOOIOA TODDSHATOATSDHOHOHDHSHOHDHDS
DOHHSHOODOTALANLOIDILAIAIAAOOIAA LY AAAdOTSSILTLAIALOSOSOS LASd
ADLAIASVSAITTIAVIOIOOAMVADISAAOSVIDLILAYADASVSISSASOLNOIA

jugLeA mmaomﬂlaéo

el

SSALATLOD

OOMTANDAAAASATIVIIALVIATVITISNINO TAALNISN@ISILIIOMVMSVAX
LIOADLIADODAMTTONDIVOIAMIIMASSSISIDSVVIS TIISOOIOATOODSTAT
OAFASHODSOHODSSALATIOOD M TADOMOSAMVSIVIAAAVIATVIISNINOTAAL
NISNA@ISILIIONIMNVAALIASSOOAIDOIMATINODIVOIAMIIAANVSASADSVY
OSTITISOOIOATODDSTATOATISOODDSHODDSSALATLOOOM INAVASAVATIY
DAAAVLAVVIASS T TISAONISSAASILAYONVMSVAALIAASOVAAIDIMATOND
ddOMIMOINAADSSASIDSAIDL IS TLASIIATOIDSAO TOAOSHOHHHSHOHHHSHOHHH
SOOODYTALANLOILOIANAIALIAVVOIAALVAAAdOTSSIL ILAALOSOSOS TISIA
DSV ILSVIAITTAdVIODIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

£66109d7 NIVHD

Cll

OTALAIODDIVNOAND AALSODAALY
AQAdOTSSILTLAALOSDSOSTISIADSVILSVSAT T AV IDIIOO A MV TINSISOSV

85



PCT/EP2020/080941

WO 2021/089609

AOSVIDLILAYADASVSISSISOLINOISHOHDHSHDHHDHSHOHOHHSOHODDSSALATLOOD
MATANY AIDAOOMISIAAAVIATVIISNINOTAV INJISLAVSILIIOMASAVAILA
ONLIATIVAMTTIIOAVOIAMHIA LAMINADSVVIS TIISOOJOATOODSTATOAHT

SOOODYTALANLOILOIANAIALIADVOIAALVAAAdOTSSIL TLAALOSOSOS TISIA
DSV ILSVIAITTIAAVIOIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

(SHOLVINDS ‘A49$-qQ0s)
089104d

LTI

SSAIATIOOOMTAN
DAAAASATIVIIALY LAV I ISNNO TAALNISNAISILIIO NIV MSVAALLOAOLA
ADODAMTTOMIOIVOIAMIIMASSSASIDSVV IS TITISOOIOATODDSTHATOATSDHOD
DSHOHNHHSHOHNHSHOODDTAL TIALOODIVOANSAIALIOIAALVAAAJIOTSSILTLAA
LOSHSOSTISIADSV TASVOAI T TIAdOOIIOOAMVSUSSITOSVOILLLAYADASYS
TSSASOLINAASOHDDDSHODDSSALATIOODMATNY AIDADDOMISDOAAAVLAIVYE
TSNIANO TAV INIIS LAVSILIYOMASAV ALLADNLIATIVA M TOIDIVOIAMHIA LA
MINADSVVIS TITISOOIOA TOODSHATOATSOODDY TA LANLOLOIANAIALIIAVY
ODAALVAQAdOTSSILTLAALOSOSOS TISIADSVILSVIAI T TV IDIIOOA MV TA
ANISOSVOILILAYAOASVSTISSASOLNOISDHOHHSHHHHSHOHHHSHOHNDSSALATL
DOOM INAVASAVATIAVIAAAVIAVV.LASS TITSAONJISSAASILAYOMVMSVAAL
IAASOVAAIDIMTTONOIdOIIMOINAADSSASIDSAMI LIS TLASIIA TOIOSTOTO
AOSDODDYTALTILOIDALIALLAHOODAALVAAAdOTSSIL TLAALOSUSOSTISIA
DSATISVSAITDIAVIDIIOOAMVAVINATOSVIDLILAYADASVSTISSASOLNOIA

(EHOLVIAPS ‘AJ95-q(9s)
6L910dd

911

SSALATIOOOMTAN
DAAAASATIVIIALY LAV A ISNNO TAALNISNAISILIIO MV MSVAALLOAOLA
ADDAMTTOIDIVOIAMIIMASSSASIDSVV IS TIISOOIOATODDSHATOATSDOD
DSHOHHHSHONDSHOODDTAL TILOODIVOAINSAIALIOIAALVAAAJOTSSILTLAA
IOSOHSOSTISIADSVTASVOAITTAddOOIIOOAMVSISSITOSVOI LILAYADASVS
TSSASOLINAASDHODHDSHODDSSALATIOOOM INAVASAVATIVIAAAVIAVVIAS
STATSAONISSAASIIAIO NV MSVAALIAASOVAAIDIMATOIOIIOIIMIINAADS
SASADSAMD LIS TLASIIA TOIOSHOTOAOSOODDD TAL TILOIDALIILLAHOODA
ALVAQIdOTSSIL TLAALOSUSOS TISIADS A TISVSAI T TIdVIOIIOOAMVAVINA
AOSVIDLILAIADASVSTISSISOLINOISHODHDHSHDHHDHSHOHOHHSOHHDDSSALATLOOD
MATAV AIDADOMISIAAAV LAV I ISNINO TAV.INISLAVSILIIOIASAV AYLA
ONLIATIVAMTTIIOAVOIAMHIA LAIINADSVVIS TITISOOJOATOODSTATOAHT
SODDOOTALANLOIOIANAIALIAVVOIAALY AAAdOISSIL TLAALOSOSOSTISdA

(SHOLVINDS ‘AJ9$-qQ0s)

86



PCT/EP2020/080941

WO 2021/089609

STSSASOLNOISDOOHDSOHODDSSALATLOOOM INAVASAVANIVIAAAVIAVV.IAS
STITSAONMSSAASILAIONVMSVAALIAASOVAAIDIMATOMOIdOYIMINAADS
SASAOSAMI LIS TLASIIA TOIOSHOTOAOSOODODTAIANILOLOALAIAIAAOODA
ALVAQAdOTSSILILAALOSOSOSTISIADIAYASVS AT TTAAVIOIIOOAMVADISA
AOSVIDLILAYAOASVSISSdSOLNOIASHOHHHSHOHHHSHOHNHOHSHODDSSALATIO

OOMATAAASID TNUVIAAAVLATVITSNNO TATINISYAAS TLIIDITIONAISDD
SNANAQVAMTTONDIVOIAMANLAALILIOSVV IS TIISOOIOATOODSTATOAT

SOODODTALANILOIOIANAIALIAVVOIAALYAAIdOISSIL TLIALOSOSOSTISIA
DSV ILSVIAITTAdVIODIOOAM VY TAANISOSVOILILAYADASVSISSISOLNOIA

(SHOLVIADS ‘AJ0s-qQ0S)
#18104d

611

SSALATIOOOMTAN
DAAAASATIVIIALY LAV A ISNNO TAALNISNAISILIIO MV MSVAALLOAOLA
ADDAMTTOIDIVOIAMIIMASSSASIDSVV IS TIISOOIOATODDSHATOATSDOD
DSHOHHHSHOHNOSHOODDTAL TILOODIVOAINSAIALIOIAALVAAAJOTSSILTILAA
IOSHSOSTISIADSVTASVOAITTIAddOOIIOOAMVSISSITOSVOI LILAYADASVS
TSSASOLINAASODDDSHODDSSALATIOODMAANY AIDADOMISIAAAVIAIVE
TSNANO TAV INIISLAVSLLIYOMASAV ALLAONLIATIVA M TOIODIVOIAMHIA LA
MINADSVVISTITSOOIOATODDSTATOAASDODDYTALANLOLOIANAIALIIADY
ODAALVAQAdOTSSIL TLAALOSOSOSTISIADSVILSVIAI T TV IDIIOOAMV TR
ANISOSVOILILAYADASVSTISSdSOLNOISDDODHSHHOHHSHOHHHSHOOHDOSSALATL
DOOM INAVASVVAITAVIAAAVLAVY LIASS T TISAONISSAASILAYOIVMSVAAL
IAASOVAAIOIMATOIDIIOIIMINAADSSASADOSAMIL IS TLASIIA TOIDSHAOTO
AOSOOODDTALTILOIDALAILLAHOOIAALVAAAdOTSSILTLAALOSISOS TISdA
DSATISVSAITTIAVIDIIOOAMVAVINATOSVIDLILAYAOASVSTISSISOLNOIA

(SHOLVINDS ‘AJ9$-qQ0s)
1891049d

811

SSAIATIOOOMTAN
DAAAASATIVIIALY LAV A ISNNO TAALNJISNAISILIIO NV MSVAALLOAOLA
ADODAMTTOMIOIVOIA MIIMASSSASIDSVV IS TITISOOIOATODDSTHATOATSHOD
DSHOHNHSHHOHHSHODDDTALTILOODDIVOAINSAIALIOIAALVIAAJOTSSIL TLAA
LOSHSOSTISIADSVTASVOAITTIAdOOINOOAMVSUSSITOSVOI LILAYADASVS
TSSASOLINAASHDDOSHODDSSALATIOOOM INAVASVVANIVIAAAVLILAVV.LIAS
STATSAONISSUASILAIO NV MSVAALIAASOVAAIDIMATONOIdOYIMINAADS
SASADSAMI LIS TLASIIA TOIDSHOTOAOSOOOODTAL TILOIDALIILLAHOOD A
ALVAQAdOTSSILTLAALOSISOSTISIADSATASVSAITTIAVIOIIOOAMVAVINA

87



PCT/EP2020/080941

WO 2021/089609

OSSAOOHIYAYVIIALY LATVITSNINO TAALNISNAISILIIONV MSVAALIODAS
IIDIAFTIONOIVOIAMDINVNSSTSAOSVVIS TIISDOIOA TOODSTATOATSDDOOS
DHHHSHOHHHSHODHHTALTIALODDIVIASSSSIDOVIAALVAAAdOISSIL TLAALD

SDSOSTISIADSVIASVAAI TTAdIODIIOOAMS TONNSAASASSODLILAIADASY
STSSASOLNOISHOHDSHODDSSAIATIOOOM INAVASVVATIVIAAAVIAVVIAS

STATSAONISSAASIIAIONV MSVAALIAASOVAAIDIMATOIOIIOIIMIINAADS
SASADSAMI LIS TLASIIA TOIOSHO TOAOSOODODTALANLOLOALAJAIAAOOIA
ALVAQAdOTISSIL TLAALOSOSOSTISIADLAIASVSAI TV IDIIOOAMVADISA

AOSVIDLILAYADASYSTISSdSOLNOIASDOHHSHOHHHSHOHHOSHOHDDSSALATLO
OOMAQAAISID TNUVIAAAVLATVITISNNO TA TINISYAAS TLIIOMTIONAISDD
SNANAAQVAMTTONDIVOIAMANLAALILIOSVV IS TIISOOIOATOODSTATOAT
SOOODYTALANLOILOIANAIALIADVOIAALVAAAJOTSSIL TLAALOSOSOS TISIA

DSV ILSVIAITTIAAVIONIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

(SHOLVINDS ‘A49$-qQ0s)
£5810¥4d

171

SSAIATLOOOMTAIV
DSSADOHIAIVIIALVLATVITSNINO TAA INJISN@ISILIIO NV MSVAALIOOAS
IDIAFTIONIOIVOIA MOINVNSSTSIOSVVIS TIISHOIOA TOODSHATOATSHDNOS
DHHHSHOHHHSHODDYTALTILODDIVIASSSSIDOVIAALVAAAdOTISSIL TLAALD
SOSOSTISIADSVIASVAAITTIddOOIIOOAMS TONNSAASASSODLILAYADASY
STSSdSOLNOISDOOHDSHODDSSALATLOOOM INAVASAVANTIVIAAAVIAVV.IAS
STATSAONISSAASIIAIO NV MSVAALIAASOVAAIDIMATONOIdOYIMINAADS
SASADSAMI LIS TLASIIATOIDSHOTOAOSODOODTALANIOIDALAJAIAAOODA
ALVAQAdOTSSILILAALOSOSOSTISIADIATAS VS AT TTAAVIOIIOOAMVADISA
AOSVIDLILAYAOASVSTISSdSOLNOIASHOHHHSHOHHHSHOHHOHSHODDSSALATLO
OOMATAAASID TNUVIAAAVLATVITSNNO TA TINISYAAS TLIIDITIONAISDD
SNANAAQVAMATOIOIVOIAMANLAALILIOSVV IS TITISOOIOATODDSTATOAHA
SOODOOTALANILOIOIANAIALIAVVOIAALY AAAdOISSIL TLAALOSOSOSTISIA
DSV ILSVIAITTAAVIODIOOAMV TAANISOSVOILILAYADASVSISSISOLNOIA

(EHOLVIAPS ‘AJ95-q(0s)
<S810dd

4!

SSALATIOOOMTALY
DSSAOOHIAYVIIALY LATVITISNINO TAA LNSISNAUSILIIOMNVMSVAALIDOAS
IOIATTOMOIVOIAMDNVNSSTSIOSVVIS TIISODIOA TODOSTATOATISOHDOOS
DHHOSHOHODHSHOODDTALTIALOODDAVLASSSSIDOVIAALY AAAdOTSSIL TLAIALO
SDOSOSTISIADSVIASVAAI TTAIIOOIIOOAMS TONNSAASASSODLILAYADASY

88



PCT/EP2020/080941

WO 2021/089609

AATOATSOHOODSODDSSALATIOOO MINSHSLOIMOOIVIIALVLATVITISNINO TA
AINSISNAISILIIO IV MSVAALIDSVASVOIMV IONODIVOIAMSINAASS TSADOSVY
DS TITSOOIOATODDSTATOATISOHODDSHODDSSALATLOOOM INAVASAVATIV
DAAAVIAVVIASS T ISAONIMSSAASILAYOMNV MSVAALIAASOVAAIDIMATIOND
ddOMIMOINAADSSASIDSAIDL IS TLASIIATOIDSAOTOAOSDHOHHHSHOHHHSHOHDHD
SOODODTALANLOILOIANAIALIAVVOIAALY AAHdOISSIL TLAALOSOSOSTISIA
DSV ILSVIAITTAAVIODIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

WEHEA €4S 1087 NTVHD

14!

DTALANIOLOIAADAVSSOVASOTIAALYAAAIO
TSSILTLAAIOSOSOS TISIADSVILSVSAI TIIASOOINIOOIMV TANNSIASOSSODL
ILAMAOASVSTISSdSOLNOIASDOSHODTAL TILOIDAVIASSSSIDOVIAA LV ATAd

OTSSILTLAALOSOSOSTISIADSVIASVAAITTIIdOOIIOOAMS TONNSAASTSSO
DIILAYAOASVSTISSASOINOIASHHNOSHODDSSALATIOOOM ANV AIDADOM

YSOAAAVIAAVITISNAO TAVINASLAVSILIIOIASAV AL LAONLIATIVAMATO
MOIVOIAMHIALANINADSVVIS TIISOOIOA TOOOSTATOATSHDHHODSHOHHOHSHO
DDHSHOODDTALTILOIDALAILLAHOODAALVAAAdOTSSILTLAALOSISOS TISIA
DSATISVSAITDIAVIDIIOOAMVAVINATOSVIDLILAYADASVSTISSASOLNOIA

WEIeA £rSTOUd ] NTVHD

£Cl

(PHDLVIA) YueLIBA €

yS10dd

SSALATIOOOMTALY

DSSADOHIAIVIIALY LATVIISNINOTAALNISN@ISILIIO MV MSVAALIDOAS
IDIAFTIONOIVOIAMDINVNSSTSAOSVVIS TIISDOIOA TOODSTATOATSDHDOOS
DHHHSHOHHHSHODHHTALTIALODDIVIASSSSIDOVIAALVAAAdOTISSIL TLIALD
SDSOHSTISIADSVIASVAAI TTAddODIIOOAMS TONNSAASASSODLILAIADASY
STSSASOLNOISOHOHDSHODDSSALATIOOOM INAVASVVATIVIAAAVIAVVIAS
STATSAONISSAASIIAIONV MSVAALIAASOVAAIDIMATOIOIIOIIMIINAADS
SASADSAMD LIS TLASIIA TOIOSHOTOAOSODDOD TALANILOIODILAIAIAAOODA
ALVAAAdOTSSIL TLAALOSOSOSTISIADLAYASVSAI T TV IDIIOOAMVADISA
AOSVIDLILAYADASYSTISSISOLNOIASDOHHSHOHHHSHOHHOSHOHDDSSALATLO
OOMAQIAISIDINIVIAAAVLATVITISNNO TA TINISYAAS TLIIOMITIONAISDD
SNANAQVAMITIIOIVOIAMANLAALILIOSVV IS TIISOOIOATOODSTATOAT
SOOODYTALANLOILOIANAIALIADVOIAALVAAAdOTSSIL TLAALOSOSOS TISIA
DSV ILSVIAITTIAAVIOIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

(SHOLVINDS ‘A49$-qQ0s)
#S8109d

Cl

SSALATIDOOMTAIY

89



PCT/EP2020/080941

WO 2021/089609

VAAIdOTSSILTLAALOSOSOSTISIADSLTASVAAI TTIddOOIIOOA MV TISNISHS
VOILILAYADASVSISSASOLTAIVSDHDDSHODDSSALATIOOOM ATIAISIO INY
VIAAAVILAAVITSNNO TATINISYAA S TLIIONTIONAISOOSNANAAVAMNTTON
DIVOIAMANLAALILIDSVVIS TIISOOIOATODDSHATOATISHOHDHHSHOHNHHSHO
DOSHONODYTALANLOIDALAIAIAAOODAALYAAAdOISSIL TLAALOSOSOSTISIA
DLAYASVSAITTIAVIDIIOOAMVADISAAOSVIDLILAIADASVSTSSISOLNOIA

SmmomﬁIZﬁ«EO

LTl

HA 900S-0LV-7#0-61 ¢(S¢D) +¥00S-600-12-

VSLZA Y80LD Z09-£0-€€/1A #095-600-12-82 2(S29) 9095-01V-10-6 1 2(SYD) A40s paddeo gip

al qewnznpad (yHDILVIN) 9

gz (S"O)
9€70dd

SSAL
ATIOOOMTANDAAAASATIVIIALY LAV I ISNINO TAA LNISN@ISILIIOMV MS
VAALLOAOLIADODAMTTIIOIVOIAMIIMASSSASADSVVISTIISOOIOA TOOOS

AATOAFSOHOODSODDSSALATIOOO MINSHSLOIMOOIVIIALVLAIVITSNINO TA
ALNSISNA@ISILIIONVMSV AALIOSVASVOIMV IONDIVOIAMSINAASS TSIOSVV
OSTITISOOIOATODDSHATOATASODDDSHDDDSSALIATIOOO M INAVASAVATIY
DAAAVIAVVIASS T ISAONIMSSAASILAYO NV MSVAALIAASOVAAIDIMATIOND
ddOMIMOINAADSSASIDSAIDL IS TLASIIATOIDSAOTOAOSHOHHHSHOHHHSHOHDHD
SOODOOTALANLOILOIANAIALIAVVOIAALY AAHdOISSIL TLAALOSOSOSTISIA
DSV ILSVIAITTAdVIODIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

mmfoﬁNIZH<EO

971

DTALAMIOLOAAADAVSSIVASO TIAALYIA
AdOTSSILTLAALOSOSOS TISIADSVILSVSAI TIIdSOO OO AMV TANNSIASOSS
ODILILAYAOASVSISSASOLNOIASOHOSOOD TAL TILOIDAVOINSAIALIOIAALY
AQEdOTSSILTLAALOSOSOSTISIADSV TISVOAI TTIAddOOIIOO AMVSISSIIOSV
OJLILAYAOASVSTISSASOLINAATSDDODDSHODDSSALATIOOOM ATIAISIOINYG
VOAAAVILAAVITISNNO TA TLNISYUAS TLIIOTIONAISOOSNANAAVA MTTON
DIVOIAMANLAALILADSVVIS TIISOOIOATODDSHATOATISHOHHHSHOHHOHSHO

DDHSHODDOTALANLOIODALAIAIAAOODAALYAAAdOTSSIL TLAALOSOSDS TISIA
DLAYASVSAITDIAVIDIIOOAMVADISAAOSVID LILAIADASVSTISSASOLNOIA

mmfomﬁIZH<IU

§Cl1

~ ~ HA SIp Z0os-
€ZUeoS Ble 1L09S-Z0D-C0-SE/ 1A #095-600-12-82 2(S29)™ SIP 209S-10V-€ L-€Z 2(SYD) A40s paddeo sip

al qewnznuad (PHDLVIA) S

LOV-€L-€Z 4(SD) $095-600-12-8Z A0S

6810dd

SSA
IATIOOOM TAIVOSSAOOHITIVIIALY LAAV A TSNINO TAALNISN@ISILIIO Y
VMSVAALIDDASIIOIAATIIODIVOIAMODINVYNSS TSIOSVVIS TIISOOIOATODDS

920



PCT/EP2020/080941

WO 2021/089609

MSVAALIAASOVAAIOIMATINIOIdOIIMIINAADSSASADSAID LIS TLASIIA IO
DSHOTOAOSHODSHODSSALATIOODMINSHS LOIMOOIVIIALY LATVITSNINO
TAALNISNAUSILIIONV MSVAALIOSVASVOIMV IOINDIVOIAMSINAASS TSIOS
VVISTIISODIOATOODSHATOATSDODDSHODDSSALATIOOOM TIAIOLS IDOV
OYVIIAAVIATVITISNNO TAALNISN@ISLLIIO NV M LY AAVIADVNIHOIMA IO
DIVOIAMNINY ASSTSADSVV IS TITISOHDIOATODDSTHATOATISHOHDHDHSHOHHOSHO
DOSHOODDTALTIALOIDALLISSOOADOIAALY AAAdO ISSIL TLAALOSOSOS 1ISd
ADSLTASVAAITTIAddOOIIOOA MV TISNISHASVOI LILAYADASVSTISSASOL THIV

_\SNOMmNIZHéO

0€l

DTALAMIOLOAAADAVSSIVASO TIAALVIA
AdOTSSILTLAALOSOSOS TISAADSVILSVSAI TIIAS OO IO AMV TANNSIASOSS
ODLILAIAOASVSISSASOLNOIASOOSOOD TALATIODIOIANAIALITADOVOIAALY

AQIdOTSSILTLAALOSOSOSTISIADSVILSVIAI T TAdVIOIIOO A MV TAANISOS
VOILILAYAOASVSISSASOLNOIASHODODDSHODDSSALATIOOOM ATIAISIDINYG
VOAAAVIATVITSNAO TA TINISYAAS TLIIOMTIONAISOOSNINAAVAMTTON
DIVOIAMANLAALILIDSVVIS TITISOOIOATODOSHATOATISHOHDDSHOHHOSHO
DOSHODODTALANLOIDALAIAIAAOODAALY AAAdOISSIL TLAALOSOSOS TISIA
DLAYASVSAITDIAVIODIIOOAMVADISAAOSVIDLILAIADASVSTISSASOLNOIA

E&omﬁlZH<EO

6Cl1

HA SIP VSLZA V801D Z0D-€0-€€ <(SD) +095-600-12-8C (S"D) 909S-0LV-¥0-6L/1A #095-600-12-8C
SIP VGLZA Y80LD 209-€0-€€ ¢(S79) A40s pedded Sip @ qewnznyed (1 wewes 99¢70dd) (P HOLVIN) ¥

¢(s9)

LYiOdd

SS

ALATIOOOM TIAIOLSADOVOAVIIAAVLATYV A ISNNO TAALNISNAISILIIO NV
MILVAAVIADOVNIHOIMTTOIOIV OIAMNINVASSISIDOSVVIS TIISOOIOATOODS
AATOATSHOODSODDSSALATIOOO MINSHSLOIMOOIVIIALVLAIVITSNINO TA

ALNSISNA@ISILIIDNVMSV AALIOSVASVOIMV IONDIVOIAMSINAASS TSIOSVV
ISTITISOOIOATODDSHATOATASOODDSHODDSSALIATLOOOM INAVASYVVATIV

DAAAVIAVVIASS T ISAONIMSSAASILAYO NV MSVAALIAASOVAAIDIMATIOND
ddOMIMOINAADSSASIDSAIDL IS TLASIIATOIDSHO TOAOSHOHHHSHOHHHSHOHDHH
SOODOOTALANLOILOIANAIALIADVOIAALY AAHdOISSIL TLAALOSOSOSTISIA
DSV ILSVIAITTAdVIODIOOAMV TAANISOSVOILILAYADASVSISSASOLNOIA

oommom,HNIZHéO

871

DTALANIOLOIAADAVSSOVASDTIAALY
AQAdOTSSILTLAALOSDSOSTASIADSVILSVSAI TIIASOOIIOOIM YV TANNSAASO

SSOJLLLAYADASYSTSSASO.LNOIASODSODD TAL TALODDALLLSSDOADODAAL

91



PCT/EP2020/080941

WO 2021/089609

VAQAdOTISSIL TLAAILOSOSOSTISIADSVILSVIAI T TIAAVIOIIOO A MV IAANISO
SYOILILAYDASVSISSASOLNOIASODSOOD TALAMNLODODALAIAIAAOODAALY
AQAdOTSSIL TLAALOSOSOS TISAADLAYASVSAI TTIAV IOIIOO AMVADISAAOS
VIDLILAIADASVSISSISOLNOIASHODDSHODDSSALATIOOOM TIAIOLS DOV
DAVIIAAVLAAV A TISNNO TAALNISNAISILIYO VM LV AAVIAOVNIHOIMA IO
DIVOIAMNINV ASSTSADSVV IS TITISOHOHIOATODDSTHATOATISHODHHSHOHHOHSHO
DOSHODODTALTILOIDALLISSOOADOIAALVAAIdOTSSIL TLAALOSOSDS TUSd
ADSLTASVAAITTIAdIOOIIOOA MV TISNISASVOILILAYADASVSISSAISOL THIV

9.¥70dd H\ NIVHD

el

HA peddeo gip | qewnznped " ¢(S£9)  YGLZA Y80LD 209-€0-€€ 4(S"D) +09S-60Q-12-8Z /A VSLZA

V801D Z0D-€0-€€ ¢(S?D) padded gip | qewnznyed ¢(Sr9)) 909S-0LV-0-6 | (€ 1ueres 99¢70¥d) (FHOLVIN) 9

LY70dd

SS

AIATIOOOM TIAdOLS ADOVOIVIIAAVIATVITSNINO TAALNISNAISLLIIO NV
MIVAAVIADVNIHOIMATOMDIVOIAMNIAVASSTISIDSVVIS TIISODIOATOOD
SAATOATASDDOSHODSSALATIOOOM INAVASYVVANIVIAAAVLAVVLASSTITS
AONDISSAASILAIO NV MSVAALIAASOVAAIDIMATONOIdOYIMIINAADSSASIDS
AMDLISTLASIIATOIOSHOTOAOSHODHDSHODOSSALATLOOOMATIAISIOING
VIAAAVLAAVITISNAO TATLNISYAA S TLIIO N TIONAISOOSNANAAVAMTTON
DIVOIAMANLAALILIDSVVIS TITISOOIOATODOSHATOATISHOHDHHSHOHHOSHO
DOSHODOYTALIANLOIDALAIAIAAOODAALVAAAIOISSIL TLAAIOSOSOSTISIA
DLAYASVSAITTAVIOIIOOAMVADISAAOSVIDLILAIADASVSTISSISOLNOIA

mgmoﬁN\Zﬁ&IU

43!

DTALAMIOLOAANAIALIIADVOIAALVAAAd
OTSSILTLAALOSOSOSTISAADSVILSVIAI TTIAVIOIIOOAMV TAANISOSVOILI
LAYAOASVSTISSASOLNOIASHDSOOD TAL TILOIDALLLSSOOADOIAALVAAAO

ISSILTLAALOSHSOSTISIADSLTASVAAI TTAddOOINIOOA MV TISNISASVOOLIL
AIADASVSTISSISOLTIIVSDODDSOHODDSSALATLOODMINSHSIOLMODIVIIX
LVLAGVITISNINO TAA LNISNA@ISILIIO VM SVAALIDSVASVOIMV IONOIVO Y
AMSINAASSTSIOSYV VIS TIISOOIOATOODSTIATOATSHODHHSHHHHSHOHOHOHSHO
DO TALANLOIOIAADAVSSOVASO TOAALVAAAJO TSSIL TLAALOSOSOS TISIAD
SVILSVSAITIIASOOINOOIMVTANNSIASOSSOIILILAYADASVSISSASOLNOIA

SLYTOMd] NIVHD

I€1

HA 909S-0LV-70-61 4(StO) VSLCA V80LD Z0D-€0-€€ €(S"D)A40s paddeo Sip 4| qewnzniiad
[T\ VSLZA Y80LD Z0D-€0-€€ S%D) 909S-01V-+0-61 (S*D) #09S-600-12-8C (T 1eHE 99¢708d) (VHO.LVIN) SLFZOUd

SSALATIOOOMINAVASYVANIVIAAAVLAVVIASS T TISIONISSAASILAYDY _

|

92



PCT/EP2020/080941

WO 2021/089609

SSALATLO
OOM INAVASYVANIVIAAAVIAVV.IASS TITISAONISSAASILAIO IV MSV AA LI
AASOVAAIDIMATONODIIOIIMOINAADSSASADSATIL IS TLASIIA TOIOSHOTOA
0SHHHSHOHDSSALIATLOOOM TIAIOLSADOVOAVIIAAV LAV A ISNINO TAA LN
SNAUSLLIIOMNVM LV AAVIADVNIHOIMATOMOIVOIAMNINY ASSTSADSVVIS T
TSOOIOATOOOSHATOATISOHDDDSHODDSSALATIOODMINSHS LOLIMODIVIIA
LVLAGVITISNINO TAA LNISNA@ISILIIOMVMSVAALIDSVASVOIMV IONOIVO Y
AMSINAASSTSIOSY VIS TIISOOIOATOODSTATOATSHOHDHSHHHHSHOHOHOSHD
DO TALANLOIOIAADAVSSOVASOTOAALVAAAJOTSSIL TLAALOSOSOS TISIAD
SVILSVSAITIIISOOIOOIMVTANNSAASOSSODLILAYADASVSTISSASOLNOIA

»SmomﬁHN\ijIU

9¢1

DTALTIIODDALLISSODADOIAALY

AAAdOTSSIL TLAAIOSOSOSTISIADSL TASVAAI T TAdAOOIIOOA MV TISNISASV
OJLILAYOASVSTISSASOLTIAVSOOSOOD TALANLOLOIANAIALIADVOIAALY
AAAdOTSSIL TLAALOSOSOS TISIADSVILSVIAI T DAV IODIIOOA MV TAANISOS
VODLILAYADASVSTISSISOLANOIASOODDSOHODDSSALATIOOOMATIAISIDINYG
VOAAAVIAAVITISNNO TA TINMSYAA S TLIIOMTIONAISODSNINAAVAMTTON
DIVOIAMANLAALILIDSVVIS TITISOOIOATODOSHATOATISHOHDHHSHOHHOSHO
DOSHOHDODTALANILOIDALAIAIAAOODAALYAAAIOISSIL TLAAIOSOSOS TISIA
DLAYASVSAITTIAVIOIIOOAMVADISAAOSVIDLILAIADASVSTSSASOLNOIA

LLYTOMd] NIVHD

Gel

HA VSIZA VS0IO Z0D-€0-€€ USD) 909S-01V-+0-61 USD) #09S-60-1Z2-8Z/TA 9098

-0TV-+0-61 US™D) VSITA V8010 Z09-£0-¢€ YStD) AJ0s paddeds Sip (1 qewnzmuad (v jueues 99¢z0dd) (P HOLVIN) L

Ly70dd

SSALATL
DOOMAAIAISIY TNIVIAAAVLATVITSNINO TATINISYAAS TLIIOTTION AISD
DSNANAAVAMTTOIOIVOIAMANLAALALIDSVVISTIISOOIOA TOOOSTATOA
ASHOHOSHODSSALIATIOOOM INAVASVVANIVIAAAVLIAVVIASS T ISAONISS
AASILAYOMNVMSVAALIAASOVAAIDIMATONDIIOIIMOINAADSSASIDSANOLT
STLASIIATOIDSHOTOAOSHODDSHOODSSALATIOODMINSHSLOLIMODIVIIA
LVLAGVITISNINO TAA LNISNA@ISILIIOMVMSVAALIDSVASVOIMV IONOIVOY
AMSINAASSTSIOSYV VIS TIISOOIOATOODSTIATOATSHOHDHDHSHHHHSHOHOHOSHO
DO TALANLOIOIAADAVSSOVASOTOAALVAAAJOTSSIL TLAALOSOSOS TISIAD
SVILSVSAITIIASOOIIOOIMVTANNSIASOSSOILILAYADASVSISSASOLNOIA

ogmommNIZHéU

143!

DTALANIDIOIANAIALIIADVOIAAL

93



PCT/EP2020/080941

WO 2021/089609

DTALTILODDA DIFID TINS tYd PIseq-oul[uiids epquie[A TS1
OTVLIOLODDA § ¥ POSeq-ouI[WIdT BPQUIB[A IS1
DTALTOLODDA v ¥ PISLq-oUI[uIeS BPUIR[A 0S1
DTALAMLOSOA € P POSeq-ouI[WIdT BPQUIB[A 61
DTALTALOADA T P Peseq-oul[uIds BPqUIL[A 8t 1
OTIIOLODDH [ $¥ PISBQ-oUI[WIdT ePquIBA LYl
DTALTILONDDA TS P POseq-oul[uLIdS BPqUIB|A o1
DTALAMIODLOA LTS $¥d Poseq-oul[uLds Bpquie|A Spl
%@bﬁm\@@ww VNNHN B%QSG\ \~
DTALANIOLIOATDANDASSOD A ALY AAAdO TS SIL TLAALOSOSOS TISd
AOSVILSVY AT T TV IDIAOOAMF TANNISOS VYOI LILAYADASVSTSSISOLNOIA reddeyA il
SSALATIOOOD
MINNVADAIAVASIHYVIAAAVLAVV LASS T ISAONISSAASILAIONVMUNVAALS
ASSOAALIDIMATONIOIAOIIMIIMASNSASADSAIDL IS TLASIIA TOIDSAOTOAD YHA 94|
SSALATIOOOD
MTADOMOSAMY SV IAAAV LAV I ISNINO TAALNISN@ISILIIONLUNVTALIA
SSOOAIIOIMATOIDIVOIAMIIAANVSASAISVVIS TIISOOIOATODOSTATOAT €HA Wl
saouanbas T \N .SEu HA
9 PUB G } °¢ ‘7 WOIJ PAJIJ[AS TUIdQ U YIM PUR {; PUB ¢ ‘7 WOIJ PAIIJAS SURQ W YHm ‘u(Swn) | 20udnbas Joul] OLIQUAD I+1
mmvmu@mu HES aouanbas HOME‘.— ol
SHHHHSHHHHSHOHHHSHOHHH Ioyurg 6€1
hkmw\twﬂ
DTALANIOLOAANAIAINS AINLOODAALVAAAdOISSIL TLAALOSDSOSISd
ADVVTIASVSAITTIAVIODIOOAMVTISAINASVOILILAYADASVSISSISOLNOIA €098 LOQTIPITA 8¢1
SSAIATLOOD
MITIXNTASSOSLVIAAAV LAV I ISNINO TAA LNISNAISILIIO IV MNV AALNAH
SOAAIDOIMTTONOIVOIAMOIINAANSNAAIOSVVIS TIISODIOA TOOOSTATOAT £0°S LOQTI-VIFTA LET
(Qwwnp) €0os LO-[-+] Uwwop ez T[
‘ON
souanbag uondussa | @1 OAS

‘uoyuaaul juasaad oy oy pajoa saouanbas 1oyy() L 21q L

94



PCT/EP2020/080941

WO 2021/089609

TADOOAAAAIIIDSOOATIOLLOAd
ANAdOMATA TR WIAASAY TL TAA TTATIV IS LTV TAASIIOdSHOdAYVAVAdLAS
SVOISTAVASAOIAATITALONATAS DA TS ONLMIIDIDIIOANALDADDANDON
ML TAOOOMNDAOTINSIOVO TOHADILOADIIVNS LSSOTNILIIADIDOEDIADL IO
DOVSSASNAIIISIIONINNADALOVIINSIdAO TSULITAN TA TTILVAINADSNON

110L0O

‘ON d1101dtuf]

LELAD

13!

suasnuy

95



WO 2021/089609 PCT/EP2020/080941

[0180] Throughout the text of this application, should there be a discrepancy between
the text of the specification (e.g., Tables 1 to 6) and the sequence listing, the text of the
specification shall prevail.

[0181] Itis appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in combination
in a single embodiment. Conversely, various features of the invention, which are, for
brevity, described in the context of a single embodiment, may also be provided
separately or in any suitable sub-combination. All combinations of the embodiments
pertaining to the invention are specifically embraced by the present invention and are
disclosed herein just as if each and every combination was individually and explicitly
disclosed. In addition, all sub-combinations of the various embodiments and elements
thereof are also specifically embraced by the present invention and are disclosed herein
just as if each and every such sub-combination was individually and explicitly disclosed
herein.

[0182] The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing
description. Such modifications are intended to fall within the scope of the appended
claims.

[0183] To the extent possible under the respective patent law, all patents, applications,
publications, test methods, literature, and other materials cited herein are hereby
incorporated by reference.

[0184] The following Examples illustrates the invention described above, but is not,
however, intended to limit the scope of the invention in any way. Other test models
known as such to the person skilled in the pertinent art can also determine the
beneficial effects of the claimed invention.
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Example 1: Generation and testing of low affinity anti-PD-L1 molecules:

Aim of the project
[0185] The goal of the project is to identify a low affinity anti-PD-L1 antibody fragment

that neutralizes the interaction between PD-L1 and PD-1. Ultimately, this domain will be
combined in a multispecific molecule with a high affinity domain against a selected
tumor associated antigen (TAA) coexpressed with PD-L1 on tumor cells, allowing the
targeting and neutralization of PD-L1 specifically on those cancer cells. Two groups of
long acting molecules, corresponding to two projects, were designed. Each group of
molecules is mainly differing in the number of specificities (3 or 4) as well as in their
format. Both groups of molecules contain a Her2 domain as TAA, a low affinity PD-L1
domain and a human serum albumin binding domain for half-life extension, but one
group contains in addition an anti-CD3¢ binding domain in order to trigger T cell
activation. This example describes the production and characterization of the low affinity
domains as well as of the multispecific molecules that were designed in these projects.

Design and production of scFv

[0186] In order to generate a low affinity PD-L1 antibody that neutralizes the interaction
between PD-L1 and PD-1, single alanine substitutions were introduced in the CDR
regions of a high affinity neutralizing anti-PD-L1 domain previously identified, clone 33-
03-G02. As a first step each amino acid of the CDR3 region (highest amino acid
variability) of the high affinity domain were mutated to alanine resulting in 21 mutants. In
comparison to the original domain, the affinity to PD-L1 was reduced by more than 100-
fold for three single mutants. Therefore, single mutations were combined go generate
two double mutants. In parallel, nine additional single mutants of the most variable
residues of the CDR1 and CDR2 regions were designed as well as two mutants
containing combination of other single mutations of the CD3 region which only slightly
reduced the affinity of the parental domain but are presumably exposed residues.
Furthermore, three mutants containing up to three alanine substitutions of predicted
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exposed residues were expressed in addition. Data obtained for the five most
interesting molecules with a 100-fold to 6’500-fold reduced affinity are presented below.

Methods:
scfFv production
[0187] Heterologous expression of the proteins was performed in E. coli as insoluble

inclusion bodies by induced overnight expression in small scale (as indicated in Table 8
below). Inclusion bodies were isolated from the homogenized cell pellet by a
centrifugation protocol that included several washing steps to remove cell debris and
other host cell impurities. The purified inclusion bodies were solubilized in a denaturing
buffer and the scFvs were refolded by a scalable refolding protocol that generated
milligram amounts of natively folded, monomeric scFv. At this point a standardized
protocol was employed to purify the scFvs. The product after refolding was captured by
an affinity chromatography to yield the purified scFvs. Table 8 summarizes manufacture
of scFv molecules. Expression of mammalian constructs was performed in CHO-S cells
using CHOgro transient transfection kit (Mirus) (see in Table 8). Cultures were
harvested after 5-7 days (cell viability <70 %) of expression at 37°C by centrifugation
and proteins were purified from clarified culture supernatants by Protein L affinity
chromatography followed, if needed, by a polishing step by size-exclusion
chromatography. For the quality control of the manufactured material standard
analytical methods, such as SE-HPLC, UV280 and SDS-PAGE were used.
Freeze-thaw stability study

[0188] Compatibility of the top performing scFv molecules was assessed with respect
to freeze-thawing (F/T) cycles (colloidal stability). For the F/T stability assessment the
same analytical methods (SE-HPLC, UV absorbance at 280 nm) and parameters as for
the storage stability study were applied to monitor the quality of the molecules over
multiple F/T cycles. As no dedicated freeze-thaw study was performed, freeze-thaw
data was extracted from -80°C samples of storage stability study which was acquired
over 28 days (up to 7d storage in between F/T cycles).

Differential Scanning Fluorimetry (DSF)
[0189] The midpoint of transition for the thermal unfolding of the scFv constructs was

determined by Differential Scanning Fluorimetry using the fluorescence dye SYPRO®

Orange. Samples were prepared at a final protein concentration of 50 ug/mL in final
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buffer (50 mM NaCiP, 150 mM NaCl, pH6.4) containing a final concentration of 5x
SYPRO® Orange in a total volume of 100 ul. Twenty-five microliters of prepared
samples were added in triplicate to white-walled AB gene PCR plates. The assay was
performed in a gPCR machine used as a thermal cycler, and the fluorescence emission
was detected using the software’s custom dye calibration routine. The PCR plate
containing the test samples was subjected to a temperature ramp from 25°C to 96°C in
increments of 1°C with 30 s pauses after each temperature increment. The total assay
time was about two hours. The Tm was calculated by the software GraphPad Prism
using a mathematical second derivative method to calculate the inflection point of the

curve. The reported Tm is an average of three measurements.
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Affinities to PD-L1 by SPR

Method:

[0190] Affinity to PD-L1 was determined by surface plasmon resonance (SPR)
measurements using a Biacore T200 device (GE Healthcare). All measurements were
performed at 25°C. In this experiment, Fc-tagged human PD-L1 extracellular domain
(ECD, SinoBiological, cat. 10084-HO02H) was captured using the Human Antibody
Capture kit from GE Healthcare (cat. BR-1008-39). After each analyte injection cycle,
the anti-human Fc-specific IgG was regenerated, and new antigen was captured. For
affinity determination, the scFvs were injected as analyte using a dose response multi-
cycle kinetic assay with concentrations of the analyte ranging from 6.86 to 5000 nM
(three-fold dilutions steps) diluted in running buffer (10 mM HEPES, 150 mM NacCl, and
0.05 % Tween 20, pH 7.4). Association and dissociation time were set to 300 s and 720
s, respectively. The apparent dissociation (ka) and association (ka) rate constants and
the apparent dissociation equilibrium constant (Kp) were calculated with the Biacore
analysis software (BlAevaluation, GE Healthcare) using one-to-one Langmuir binding
model and quality of the fits was monitored based on Chi2 and U-value, which is a
measure for the quality of the curve fitting. In addition to the kinetic measurement, the
value of the Kp was obtained by fitting a plot of response at equilibrium against the
concentration (steady-state affinity measurement).

Results:

[0191] As shown in Table 9, binding to human PD-L1 was confirmed for the humanized
scFvs tested. Affinity to PD-L1 was reduced by 6,500-fold for PRO1434 compared to
the parental scFv PRO830.
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Binding to PD-L1 expressing cells by FC

Method:

[0192] CHO-K1 (control cells that do not express PD-L1) and CHO-PD-L1 (Amsbio)
with a high PD-L1 expression level were harvested and cell number was determined.
Cell suspensions were centrifuged for 5 min at 400xg and 100 pl of cell suspensions
(10’000 cells) diluted in PBS-EB (1x DPBS, 2 % BCS H.1., 2 mM EDTA) were added to
designated wells in a non-binding plate. After three washing steps with PBS-EB, cells
were centrifuged and washing buffer was aspirated. 100 ul of the serial dilutions of
samples to be tested as well as the positive control were then directly added to the
plate. Positive control samples (PR0O830, 33-03-G02) were diluted in PBS-EB with
concentrations ranging from 3500 to 0.22 ng/ml and samples dilutions ranged from
1000 to 0.064 pg/ml. After incubation at 4°C for 1 h, plates were washed three times
using 100 ul of PBS-EB. Cell pellets were re-suspended with 100 pl Protein L-APC at a
concentration of 2 pg/ml and incubated for 1 h at 4°C. Next, cells were washed again
three times using 100 pl of PBS-EB. The cell pellets were re-suspended with 50 pl PBS-
EB and analyzed with NovoCyte 2060 flow cytometer device. Fluorescence intensity of
APC for 5000 events was recorded for each sample and the geometric mean of
fluorescence intensity MF| was calculated. The data were corrected for unspecific
antibody binding (blank and CHO-K1 cell binding).

Results:

[0193] Potency to bind cells expressing PD-L1 was assessed using flow cytometry as
described above. Serial dilutions of the respective molecules to be tested as well as the
reference PRO830, were added to the plates. Individual ICsp values on each plate were
calibrated against the 1Csp of the reference molecule PRO830 (high affinity PD-L1
domain) that was taken along on each plate (relative ECso: ECs0, PRO830/ICso, test
scFv). Potencies are summarized in Table 10 which shows that PRO1434 and
PRO1494 have the weakest binding. Dose-response curves obtained for PRO1434 and
PRO1494 are presented in Figure 1.
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PD-L1/PD-1 neutralization by NFAT reporter gene assay
Method:
[0194] The ability of the scFvs to neutralize the PD-L1/PD-1 interaction when both

interacting molecules were expressed on the cell surface was tested using CHO/PD-
L1/TCR (T cell receptor) activator and Jurkat/PD-1 cells. In this assay, CHO cells stably
expressing PD-L1 and a TCR activator are incubated with Jurkat T cells stably
expressing PD-1 and as a reporter gene to monitor T cell activation, firefly luciferase
under the control of the NFAT response elements. Upon binding of the TCR activator on
CHO cells to the Jurkat T cells, TCR signaling triggers NFAT-induced expression of
firefly luciferase. The interaction between PD-L1 and PD-1 however negatively
regulates such TCR signaling and thus diminishes firefly luciferase expression.
Therefore, blockade of the PD-L1/PD-1 interaction in this system restores luciferase
activity.

[0195] 35000 CHO/PDL1/TCR activator cells in 100 pl of cell culture medium
(DMEM/F12, 10 % FCS) were added to the inner wells of a white cell culture plate and
incubated for 16-20 h at 37°C and 5 % CO2. Next day, cell culture medium was
removed from each well and 50 pl of 2-fold concentrated serial dilutions of the
respective molecules to be tested (final concentrations from 162 to 0.025 pg/ml) and the
reference molecule avelumab (final concentrations from 3’000 to 0.46 ng/ml) were
added. Then, 50 pl of effector Jurkat cells diluted at 400’000 cell/ml in assay buffer
(RPMI1640 with 10 % FCS) were added to each well and plates were incubated for 6h
at 37°C and 5 % CO:.. Finally, 50 pL luciferase substrate (BPS Bioscience) prepared
according to manufacturer’'s protocol, was added per well and plates were incubated for
30 min in the dark, luminescence was measured using Flexstation Il multi-mode

microplate reader.

Results:

[0196] Potency to neutralize PD-L1 binding to PD-1 was assessed in the cell-based
reporter gene assay as described above. Serial dilutions of the respective molecules to
be tested as well as the reference avelumab, were added to the plates. Individual IC50
values on each plate were calibrated against the ICsp of the reference molecule
avelumab (high affinity PD-L1 domain) that was taken along on each plate (relative ICso:
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ICs0, avelumab/ICsp, test scFv). Potencies are summarized in Table 11 which shows
that PRO1434 and PRO1494 have the lowest potencies. Titration curves obtained for
PRO1434 and PRO1494 are presented Figure 2.

Table11: Potencies of scFvs based on clone with Clone ID 33-03-G02 to neutralize
PD-L1/PD-1 interaction in reporter gene assay.

Neutralization of PD-L1
in NF-AT potency assay

PRO ID Mutations ICs0 (ng/m) rel. ICso”
PRO830 NA 20.36 1
PRO1075 VL-Q108A 827.7 0.021
PRO1076 VL-G109A ND
PRO1089 VH-Y112A 1284 0.013
PRO1434 VL-Q108A/G109A very low potency
PRO1494  VL-Q108A/VH-Y112A 36761 5.89E-04

NA: not applicable

ND: not

determined

" 1Cs0, avelumab (ng/ml)/ICso, test molecule (NG/MI)

Storage stability study

Method:

[0197] Humanized scFvs were subjected to stability studies such as a four-week
stability study, in which the scFvs were formulated in an aqueous buffer (final buffer, 50
mM NaCiP, 150 mM NaCl, pH 6.4) at 10 mg/ml and stored at -80°C, 4°C and 40°C for
four weeks. At the minimum, protein concentration by measurement of UV absorbance
at 280 nm was measured and the fraction of monomers and oligomers in the
formulation were evaluated by integration of SE-HPLC peak areas after one week, two
weeks and at the end of each study. Parameters, such as % monomer content, %

monomer loss, content and % content loss were recorded over time.
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Results:

[0198] Table 12 and 13 compare dO, d7, d14 and endpoint measurements obtained at
d28 of the study at 4°C and 40 °C. At 4°C all molecules show less than 10 % loss of
monomeric content over 28 days except PRO1075 and PRO1076. At 40°C only two
molecules showed a monomeric content above 85 % after 28 days, PRO1434 (86 %)
and PRO1494 (90 %).

Example 2: Generation and testing of multispecific constructs targeting HER2 (as
an example of a TAA), PD-L1 and CD3 (as example of an immune cell antigen):

[0199] This approach is directed at a next generation multi-specific immuno-oncology
program targeting HER2-expressing malignant tumors. HER2 is a clinically validated
target in several cancer types with unmet medical need, most prominently breast and
gastric cancer. However, the spectrum of tumors (over-) expressing HERZ2 is much
broader but — for mechanistic reasons — not accessible to conventional antibodies like
trastuzumab while amenable for the present approach, which is designed to not only
effectively mediate T cell-induced lysis of HER2-expressing tumors but at the same time
to avoid tumor immune-escape by concomitant blockade of immune-suppressive PD-L1
signaling. The local restriction of the two additive, likely simultaneously acting
mechanisms of action to tumor tissue, is expected to provide compounds in accordance
with the present approach a substantially expanded efficacy profile with anticipated
clinical efficacy even in HER2 expressing tumors primarily or secondarily refractory to
standard anti-HERZ2 therapies. The present approach should lead to i) at least as
potent, and more selective blockade of PD-1/PD-L1 interaction than
avelumab/Bavencio®. Specifically, compounds in accordance with the present approach
should efficiently block PD-1 binding to PD-L1 on HER2/PD-L1 co-expressing target
cells, while blockade of the PD-1/PD-L1 interaction on cells not expressing Her2 should
be much less potent than with avelumab/Bavencio®, ii) at least as potent and more
selective lysis of HER2/PD-L1 co-expressing cells by peripheral blood mononuclear
cells, when compared to trastuzumab/Herceptin®, avelumab/Bavencio® and the
combination of the two. More specifically, compounds in accordance with the present
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approach should potently lyse cells co-expressing HER2 and PD-L1 while no lysis of

cells expressing PD-L1 only should occur.

Design and production of Tribodies, DVD-Tribodies and MATCH-4 molecules
[0200] A description of the different formats (Tribody, DVD-Tribody and MATCH-4)
designed within the present approach is presented in Figure 3. The data regarding the
production of all the molecules are detailed in Table 14, which shows a description of
the domain compositions of the different molecules produced and their positioning
within the molecules. The targets for the different domains are: trastuzumab: Her2;
clone 14-11-D07: IL23R; clone 23-13-A01: human/mouse SA; clone 28-21-D09: CD3e;
clone 33-02-G02 and mutants thereof: PD-L1.
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Method:
[0201] Expression of Tribodies, DVD-Tribodies and MATCH-4 constructs was

performed in CHO-S cells using CHOgro transient transfection kit (Mirus). Cultures were
harvested after 5-7 days (cell viability <70 %) of expression at 37°C by centrifugation
and proteins were purified from clarified culture supernatants by Protein L affinity
chromatography followed, if needed, by a polishing step by size-exclusion
chromatography. For the quality control of the manufactured material standard
analytical methods, such as SE-HPLC, UV280 and SDS-PAGE were used.

Affinities to human PD-L1, IL-23R, Her2, CD3¢ and human and mouse serum
albumin (SA) by SPR

Method:

[0202] Affinity to PD-L1 was determined by surface plasmon resonance (SPR)

measurements using a Biacore T200 device (GE Healthcare) as described above. The
apparent dissociation (kq) and association (ka) rate constants and the apparent
dissociation equilibrium constant (Kp) were calculated with the Biacore analysis
software (BlAevaluation, GE Healthcare) using one-to-one Langmuir binding model.
The quality of the fits was monitored based on Chi2 and U-value. In addition to the
kinetic measurement, the value of the Kp was obtained by fitting a plot of response at
equilibrium against the concentration (steady-state affinity measurement).

[0203] Binding affinities of multi-specific constructs towards recombinant human CD3e
ECD (SinoBiological, cat. 10977-H08H), recombinant human IL-23R (custom-made by
Trenzyme) and recombinant human Her2 ECD (SinoBiological, cat. 10004-HCCH) were
measured by SPR using a Biacore T200 instrument. All measurements were performed
at 25 °C. The different proteins were immobilized on a sensor chip (CM5 sensor chip,
GE healthcare) by amine-coupling to reach an immobilization level of approximately 100
response units (RUs). Serial dilutions of the multi-specific molecules ranging from 0.35
to 90 nM (two-fold dilutions steps) in running buffer were injected into the flow cells at a
flow rate of 30-50 ul/min for 5-7 min. Dissociation of the multispecific constructs from the
CD3g, IL-23R and Her2 on the CM5 chip was allowed to proceed for 12 min. After each
injection cycle, surfaces were regenerated with one injection of 10 mM glycine HCI,

pH 2. Obtained binding curves were double-referenced (empty reference channel and
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zero analyte injection) and the values of kd, ka and Kp were calculated with the Biacore
analysis software using one-to-one Langmuir binding model and quality of the fits was
monitored based on Chi2 and U-value. Since the fits using the one-to-one Langmuir
binding model showed suboptimal quality of curve fitting for CD3g, the Kp was in
addition calculated using a two-state reaction model. This model describes a 1:1 binding
of analyte to immobilized ligand followed by a conformational change that stabilizes the
complex.

[0204] Affinity of molecules to human serum albumin (HSA) and mouse serum albumin
(MSA) was determined by SPR measurements using a Biacore T200 device (GE
Healthcare). SA was directly coupled to a CM5 sensor chip (GE Healthcare) using
amine coupling chemistry. After performing a regeneration scouting and surface
performance test to find best assay conditions, a dose response of the molecules of
interest with concentrations ranging from 0.7 to 180 nM was tested. The assay was run
in a PBS-Tween buffer at pH 5.5. Association and dissociation time were set to 180 s
and 720 s, respectively. Obtained binding curves were double-referenced (empty
reference channel and zero analyte injection) and fitted using BiaEvaluation software
(GE Healthcare) and the 1:1 Langmuir binding model. Retrieved kinetic parameters
were used to calculate the apparent dissociation equilibrium constant (Kp).

Results:

[0205] As shown in Table 15 and Table 16, binding to CD3¢, human and mouse serum
albumin was similar for all molecules tested, and molecules containing the anti-IL23R
domain showed comparable affinities to IL23R. Affinity determination by SPR of low
affinity domains is very difficult due to the high amount of protein that has to be injected
in order to cover the concentration range corresponding to the affinity of the molecules.
Therefore, a reliable measurement of the affinity to PD-L1 could not be obtained for
some molecules. In addition, in case of low affinity domains steady state analysis of the
SPR measurement might be more adequate due to the high bulk shifts observed, which
introduce artefacts in the kinetic analysis. Affinity measurement for human PD-L1 was
valid for only one Tribody, PRO1498. For the MATCH-4 molecules, valid measurements
were obtained using the steady state analysis. The lowest affinities to PD-L1 were
around 900 nM for PRO1544, PRO1545 and PRO1547. PRO1543 and PRO1546
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showed similar affinities around 300 nM. MATCH-4 proteins carrying the lambda
capped trastuzumab G100C/G172C mutant anti-Her2 domain (PR0O1543, PRO1544,
PRO1557 and PR0O1558) showed similar affinities to Her2 (300 to 400 pM), which again
is comparable to the affinities of trastuzumab anti-Her2 domain incorporated in Tribody
(PRO1497) and DVD-Tribody (PRO1547 and PRO1548).
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PD-L1/PD-1 neutralization by FC
Method:

[0206] These assays were conducted to assess the ability of the multi-specific low
affinity PD-L1x/Her2 constructs to neutralize the interaction between PD-1 and PD-L1
expressed on HCC1954 cells, which also express Her2. Specifically, the molecules
should efficiently block PD-1 binding to PD-L1 on Her2/PD-L1 co-expressing target
cells (HCC1954), while blockade of the PD-1/PD-L1 interaction on cells not
expressing Her2 (HCC827) should be much less potent than with
avelumab/Bavencio® or nivolumab/Opdivo®. Blockade of PD-1 binding to the cells
was analyzed by FC and compared to the reference IgG avelumab. Moreover,
HCCB827 cells were used as an additional control as these cells express PD-L1 at
comparable levels than HCC 1954 cells but lack significant expression of Her2.
[0207] HCC1954 and HCCB827 cells were stimulated with 10 ng/ml human IFNy for
24 h to further induce the expression of PD-L1. Next day, HCC827 and HCC1954
cells were detached, centrifuged for 4 min with 200 g, re-suspended in PBS/2 %
FCS/2 mM EDTA (staining buffer) and seeded into 96 well PP microplates (50
pliwell). Dilution series of three-fold steps of the multi-specific molecules and of
avelumab starting at 20 ug/ml and 5 pg/ml, respectively, were prepared in staining
buffer containing 500 ng/ml biotinylated PD 1. Plates of HCC827 and HCC1954 were
centrifuged for 4 min with 200 g and the dilution series were added to the cells (100
pliwell) and incubated for 30 min at RT. Next, plates were washed once with 150 pl
staining buffer and Streptavidin-PE solution was added to the cells (100 pl/well) and
incubated for 30 min at 4°C. As a next step, cells were washed again as indicated
above and then cells were re-suspended in 100 pl of staining buffer. Re-suspended
cells were then processed for fluorescence measurement using NovoCyte flow
cytometer (ACEA Bioscience Inc.). Mean fluorescence intensity of PE-labeled PD-1
was reported and data were fitted using sigmoidal 4PL fit (GraphPad Prism).
Individual ICso values on each plate were calibrated against the I1Csq of the reference
molecule avelumab that was taken along on each plate (relative 1Cso: ICsg,

avelumab/ICso, test molecule). In addition, the ratio between the relative 1Csq values
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found on high Her2 expressing HCC1954 and low Her2 expressing HCC827 cells

was calculated.

Results:
[0208] Obtained potencies of constructs according to the present approach to

neutralize PD-1/PD-L1 interaction are summarized in Table 17. On HCC1954 cells
expressing high levels of Her2 and PD-L1, the Tribody PR0O1454 carrying the single
alanine mutant PD-L1 domain (33-03-G02 G109A) showed a similar potency as
avelumab whereas on cells expressing only PD-L1 (HCC827) the potency of
PRO1454 was 14-fold lower. The Tribody PRO1497 carrying the double alanine
mutant 33-03-G02 Q108A/G109A neutralized PD-1/PD-L1 interaction on Her2/PD-L1
positive cells (HCC1954) almost as efficient as PRO1454 as shown by similar relative
ICs0 values (PRO1454: 0.66, PRO1497: 0.38). However, in contrast to PRO1454,
PRO1497 demonstrated only very weak neutralization potency on PD-L1 expressing
cells (HCC827) (Figure 4). This finding shows the potentially larger therapeutic
window of molecules such as PR0O1497 containing a PD-L1 domain with an affinity
equivalent to the domain carrying both mutations (Q108A/G109A) versus a domain
with an affinity similar to the single alanine mutant (G109A).

[0209] All MATCH-4 molecules containing trastuzumab anti-Her2 domain and the
anti-PD-L1 domain carrying both mutations (Q108A/G109A) had similar potencies
(rel. ICso values, PRO1543: 0.28, PRO1544: 0.24) when compared to the Tribody
PRQO1497. Titration curves obtained for PRO1543 and PRO1546 are presented in
Figure 5. Along that line, the DVD-Tribody PRO1547 containing trastuzumab anti-
Her2 domain and the anti-PD-L1 domain carrying both mutations (Q108A/G109A)
neutralized PD-1/PD-L1 interaction with a potency similar to PRO1497 (rel. IC50
values, PRO1547: 0.25).
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CD3 activation and PD-L1/PD-1 interaction blockade by NFAT reporter gene
assay

Method:

[0210] T-cell activation was tested in an NFAT (nuclear factor of activated T-cells)

assay to assess simultaneous effects of the molecules on CD3 cross-linking and PD-
1/PD-L1 blockade. Specifically, the molecules should efficiently induce CD3
activation and block PD-1 binding to PD-L1 on HER2/PD-L1 co-expressing target
cells (HCC1954), while CD3 activation and blockade of the PD-1/PD-L1 interaction
on cells not expressing Her2 (CHO-PD-L1) should be much less potent. The Jurkat
PD-1 NFAT reporter T cell line expresses the luciferase reporter gene under control
of the NFAT response elements from the IL-2 promoter. The transcription factor
NFAT is activated upon cross-linking of CD3¢ and induces a number of genes
involved in T cell activation. In this system, cross-linking of CD3¢ induces expression
of the luciferase reporter gene. In addition, the interaction between PD-L1 and PD-1
negatively regulates such CD3e signaling and thus diminishes firefly luciferase
expression. Therefore, blockade of the PD-L1/PD-1 interaction in this system leads to
increased luciferase activity. HCC 1954 cells stimulated for 24 h with 10 ng/ml IFNy to
increase PD-L1 expression and PD-L1 expressing CHO-K1 cells (clone A2) were
used as target cells and seeded at 25’000 cells per well in 50 pl on 96-well culture
plates. Serial dilutions of the molecules to be tested were prepared in assay medium
containing 50 mg/ml HSA and 25 pl were added to the cells (final concentrations
range from 250 nM to 0.026 pM). PD-1 expressing Jurkat NFAT reporter cells were
prepared in assay medium containing HSA at 50 mg/ml and added at a cell density of
50’000 cells per well. Luciferase expression was detected by addition of Luciferase
reagent and was read by a luminescence reader 5 or 22 h after addition of Jurkat PD-
1 NFAT reporter cells. Relative luminescence units (RLU) are presented. Potency of
PRO1497 which is a HER2xPD-L1 high koxCD3 scDb-scFv was used as a reference
for calculation of the relative potency of the extended half-life molecules.

Results:

[0211] Potency to trigger CD3 activation and PD-L1/PD-1 interaction blockade
concomitantly was assessed by NFAT reporter gene assay and the results are

presented in Table 18. Serial dilutions of the respective molecules to be tested as
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well as the reference scDb-scFv Her2xCD3xPD-L11ow affinity (PRO1497) were added to
the plates. Individual ICsg values and maximal activation were normalized to the ICso
and maximal activation of the reference molecule PRO1497 in presence of Her2 and
PD-L1 expressing cells HCC1954 (relative 1Cs0 or Max. act.: ICs0 or Max. Act.,
PRO1497 on HCC1954/ICso or Max act., test molecule). In the presence of PD-L1/
Her2 expressing cells (HCC1954), Tribodies PRO1454, PRO1497 and PRO1456
activated CD3 signaling in Jurkat cells with similar ECso but the maximal activation
was higher for PRO1454 and PR0O1497, i.e. for molecules carrying the low affinity
anti-PD-L1 domain, compared to PRO1456 containing an anti-IL-23R dummy domain
instead of the anti-PD-L1 domain (Figure 6). This suggests that PRO1454 and
PRO1497 simultaneously block PD-L1 and activate CD3 within the immunological
synapse in presence of cells co-expressing Her2 and PD-L1. 27-fold weaker
activation was observed with PRO1455 compared to PRO1454 and even 475-fold
weaker with PRO1498 compared to PRO1497, i.e. molecules carrying no anti-Her2
domain but the low affinity anti-PD-L1 domain 33-03-G02 G109A or 33-03-G02
Q108A/G109A, respectively. This finding shows the potentially larger therapeutic
window of molecules containing a PD-L1 domain with an affinity equivalent to the
domain carrying both mutations (Q108A/G109A) versus a domain with an affinity
similar to the single alanine mutant (G109A) both molecules being of similar potency
as the molecule carrying no PD-L1 domain (PRO1456). Potencies are summarized in
Table 18 which shows that PRO1543 had the best potency on Her 2/PD-L1
expressing cells (HCC1954) and one of the lowest in presence of PD-L1/very low
Her2 expressing cells (HCC827). Titration curves obtained for PRO1543 and the
control molecules PRO1546 and PRO1557 in presence or absence of 1 ug/ml
nivolumab and PRO1557 in combination with the low affinity PD-L1 domain
PRO1434 are presented in Figure 7.
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Cytotoxicity assay (T-cell driven target cell depletion)
[0212] To assess the ability of the compounds of the present approach to selectively

direct T cells to Her2 and PD-L1 co-expressing cells, a cytotoxicity assay using Her2
and PD-L1 positive cell lines (HCC1954) were performed, in the presence of human
PBMCs. Simultaneous binding to both targets by the compounds of the present
approach lead to cross-linking of CD3€ on T cells and activated a signaling cascade
that triggers T cell activation (CD69 upregulation, cytokine secretion) and the release
of cytotoxic granules, which ultimately resulted in target cell killing. In contrast to the
combination of avelumab/Bavencio® and trastuzumab/Herceptin®, the compounds of
the present approach should selectively lyse cells co-expressing PD-L1 and HER2
while no lysis of cells solely expressing PD-L1 (CHO.PD-L1 transfectants) should be
observed.

Methods:
Blood cells fractionation:
[0213] Peripheral blood mononuclear cells (PBMC) were isolated from fresh blood of

healthy volunteers using the lymphocyte separation medium Lymphoprep (Stemcell
technologies) according to manufacturer’s instructions. Briefly, blood was diluted 1:2
with human PBMC isolation buffer (PBS, 2 % FCS, 2 mM EDTA) or cynomolgus
PBMCs isolation buffer (PBS, 5 % FCS, 2 mM EDTA) and applied to Leucosep tubes
containing recommended amount of Lymphoprep medium. LeucoSep tubes were
centrifuged 30 min at 800 g (human blood) or 2000 g (cynomolgus blood) without
brakes at RT. Then, the cell layer containing PBMCs was collected and washed twice
with human PBMCs isolation buffer and red blood cells were lysed using red blood
cells lysis buffer for 5 min at RT. Isolated human cells were then washed once with
their respective isolation buffer and once with assay medium (RPMI-1640, 10 %
FCS). After platelet removal, isolated PBMCs were resuspended in assay medium at

a density of 3x10° viable cells per ml.

Flow cyfometry-based in vitro cytotoxicity assay (FC assay), CD8+ T cells activation
and CD11c+, CD4+ T cells, CD8+ T cells viability:
[0214] Two cell lines were used as target cells, HCC1954 (co-expressing high levels

of HER2 and PD-L1) and HCC827 cells (co-expressing low levels of HER2 and PD-

L1) stimulated for 24 h with 10 ng/ml IFNy to increase PD-L1 expression as well as
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CHO-PD-L1 (no Her2 and high PD-L1) and CHO-K1 cell line used as negative
control cell line. 5000 viable target cells previously labelled with PKH67 and diluted
in 75 pl of assay medium (RPMI-1640, 10 % FCS) were added to 96-well plates.
25 ul of 6 times concentrated test proteins diluted in assay medium were added to
appropriate wells. 150°000 viable effector cells (PBMCs) diluted in 50 ul assay
medium were added to each well (E:T ratio of 30:1) and plates were mixed on a
nutating mixer at RT prior to their incubation at 37°C, 5 % CO2. After 16 h or 40 h,
cells were trypsinized, resuspended in staining buffer (PBS, 2 % BCS, 2 mM EDTA)
and transferred into non-binding plates.
[0215] Cells were stained for different markers such as CD69, CD8, CD4, CD11c
and Annexin-V. For analysis, the focus was on apoptotic and dead target cells and
activated CD8+ T cells. Thereby, target cells were identified by green fluorescence
(PKH67) and their viability was analyzed by Annexin-V APC. Effector cells (CD8+
cells) were identified by detecting CD8 on their surface (anti-CD8 PerCP-Cy5.5).
Activation of CD8+ T cells was finally detected by quantification of CD69 expression
(anti-CD69 PE). CD4 was used to better discriminate CD8+ and CD4+ T cells.
CD11c was used to stain monocytes and dendritic cells. For each marker except
Annexin-V antibodies were incubated 30 min at RT under gentle agitation. Cells were
washed once with staining buffer, once with Annexin binding buffer and Annexin-V
staining was carried on for 30 min at RT under agitation. Cells were washed once
with Annexin-V binding buffer and flow cytometry analysis was done on a Novocyte
Flow Cytometer.
[0216] The percentage of specific target cells lysis was calculated according to the
following equation:

Specific lysis of target cells [in %]

Viability target cells of sample

=(1- 100
average viability of control samples o

[0217] The percentage of activated CD8+ T cells corresponds to the proportion of
CD69+ CD8+ T cells.
[0218] The percentage of viable CD4+, CD8+ T cells and CD11c+ cells correspond

to the proportion of Annexin-V negative cells within the different cell populations.
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Results:
[0219] Cytotoxic potential of the selected MATCH-4 molecules PRO1543 and

PRO1895 was assessed using the flow cytometry-based cytotoxicity assay. Data
obtained are presented in Table 19 and titration curves for PRO1543 and PRO1895
and control molecule PRO2290 are presented in Figures 8 and 9. PRO1543 and
PRO1895 bearing the anti-Her2 and the low affinity anti-PD-L1 domains are similarly
potent to each other and are more potent than PR0O2290, which carries the
pertuzumab epitope anti-Her2 domain but contains no low affinity anti-PD-L1 domain.
This data shows the additional effect of PD-L1 targeting within the immunological

synapse leading to improved target cell lysis.
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[0220] CD4+ and CD8+ T cell viability was analyzed after 16 and 40 h. This gives a
safety read-out as activated CD4+ and CD8+ T cells are expressing PD-L1 but not
Her2 and might be targeted as well by PRO1543. As summarized in Table 21 and
illustrated in Figure 10, PRO1543 decreased CD4+ and CD8+ T cell viability by 5 to
10 % and only at the highest concentrations tested. This can be considered as a
minor effect on cell viability.

[0221]

Cytotoxicity assay on cell expressing different Her2 and PD-L1 levels (T-cell
driven target cell depletion)

Method:

[0222] Same method as in the example above was used. Four cell lines were used

as target cells, HCC1954 (co-expressing high levels of HER2 and PD-L1), HCC1827
(expressing very low levels of HER2 and high levels of PD-L1) stimulated for 24 h
with 10 ng/mI IFNy to increase PD-L1 expression, MCF-7 (expressing low levels of
HER2 and very low PD-L1 levels) as well as CHO-PD-L1 (no Her2 and high PD-L1,
purchased at BPS Bioscience. Please note that this cell line expresses PD-L1 at a
about 9 times lower level compared to the CHO-PD-L1 clone A2 cell line used for the

experiments shown in Tables 18 and 19, Figures 8 and 9).

Results:
[0223] The results of the cytotoxicity assay are shown in Table 22 and in Figures 11

and 12. The results demonstrate that the molecule comprising the low affinity PD-L1
domain, PRO1543, has superior potency over PRO1557 and PRO957 to kill cells
expressing HER2 and PD-L1 while it does not kill cells expressing no HER2. Co-
expression of HER2 and PD-L1 occurs only on cancer cells. PRO1543 furthermore
mediates lysis of HER2/PD-L1 double-positive cancer cells more potently than
_normal cells expressing only HER2. Thus, PRO1543 in contrast to a molecule not
containing a PD-L1 binding domain, reveals selectivity for double-positive cells and
therefore spares normal cells expressing HER2. Due to the absence of a PD-L1
binding domain, PR01557 and PRO957 have no such selectivity and their potency is

solely determined by the HER2 expression level of the target cell.
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Assessment of the anti-tumor efficacy of PD-L1 blockade and concomitant
localized stimulation of CD3 in the human cell line-derived ductal breast
carcinoma xenograft model HCC1954

[0224] The anti-tumor activity of the compounds of the present approach was

compared to anti-PD-1 therapy and anti-PD-1 anti-Her2 combined therapy in human
HCC1954 ductal breast carcinoma xenografts using the immunodeficient NOG mice
strain from Taconic and allogeneic human peripheral blood mononuclear cells.
Effects of PRO1678 (scMATCH3) and PRO1543 (MATCH4) on tumor volume were
compared to treatment with the anti-PD-1 antibody (nivolumab) and the
nivolumab/anti Her2 antibody (trastuzumab) combo. An irrelevant IgG palivizumab

was used as a control IgG. Animal body weight was followed as well.

Study set-up and treatment schedule:
[0225] Female NOG mice received unilateral injections of 5x106 HCC1954 cells.

Cells were injected in a mixture of 50 % cell suspension in PBS and 50 % Matrigel in

a total injection volume of 100 pl. After injection of tumor cells into NOG mice and
successful tumor engraftment (median group tumor volume of 80-100 mm3), mice
were substituted with 5x106 human PBMCs by intravenous injection. On the day of
randomization, four mice of each group were reconstituted with PBMCs of donor A
and another four mice with PBMCs of donor B. Treatment will start 1-2 hours after the

injection of PBMCs and were applied as follows.

grlol;lp compound lotal ([i;lg Hose dosing days | route I:::;c(zf

1 palivizumab 0.1 0,5,10, 15, ip 8
20, 25,30

2 nivolumab 0.1 0,5,10, 15, ip 8
20, 25,30

3 PRO1678 low dose 0.1 0,5,10, 15, ip 8
20, 25,30

4 PRO1678 high dose 0.5 0,5,10, 15, ip 8
20, 25,30

5 PRO1543 0.05 0,5,10, 15, ip 8
20, 25,30

6 trastuzumab + 0.1+0.1 0,5,10, 15, ip 8
nivolumab 20, 25,30
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[0226] Body weights (Table 24) and tumor volume by caliper measurement (Table
23 and Figure 13) were performed twice weekly. Animals were terminated at day 33.
In some few groups few animals died already at day 27 onwards. No body weight

loss was observed.

Table 231: Relative tumor volume

Day

Molecule Dose Grp 0 2 6 9 13 16 20 23 27 30 33

mean (%) 1000 1250 1956 2678 3198 4026 5215 6352 7409 8409 10908

palivizumab 0.1 1 SD (%) 0.0 10.6 37.9 56.3 65.0 86.6 117.7 1521 1571 1787 275.7
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 4.0

mean (%) 1000 107.9 129.7 1740 2188 2679 3133 3322 4268 5185 615.4

nivolumab 0.1 2 SD (%) 0.0 16.5 41.4 65.3 773 91.9 1279 1327 1788 168.4 2523
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 6.0 50

mean (%) 1000 1154 1561 182.0 2047 2420 2878 3684 4280 5122 489.0

PRO1678 0.1 3 SD (%) 0.0 12.4 40.8 61.9 86.9 94.0 1283 1539 2133 2451 236.9
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0

mean (%) 1000 1148 1189 1385 1456 1645 1937 2134 2618 3123 388.7

PRO1678 0.5 4 SD (%) 0.0 83 218 320 327 45.6 45.0 61.7 572 1023 162.7
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 50
mean (%) 1000 101.7 1369 129.0 59.9 36.5 28.1 26.8 21.7 20.5 20.5
PRO1543 0.05 6 SD (%) 0.0 13.2 53.5 59.5 24.4 13.2 14.5 15.9 18.0 22.3 233
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0

mean (%) 1000  100.1 94.2 93.8 1068 1108 1185 1326 1417 170.1 237.9

trastuzumab

R 0.1+0.1 7 SD (%) 0.0 213 30.5 353 422 47.6 532 67.7 74.3 81.1 102.3
+ nivolumab

N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0

Table 24: Relative body weight

Day

Molecule Dose Grp 0 2 6 9 13 16 20 23 27 30 33

mean (%) 100.0 100.1 102.3 1064 1063 1096 1127 1100 1074 1126 117.8

palivizumab 0.1 1 SD (%) 0.0 13 3.1 4.2 4.7 7.1 8.6 8.6 10.9 10.4 5.2
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 4.0
nivolumab 0.1 4 mean (%) 100.0 1004 102.0 1063 1052 1073 1059 1054 106.7 107.1 1136
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SD (%) 0.0 1.7 24 4.1 4.1 5.9 8.2 10.4 7.3 6.3 10.8

N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 6.0 5.0

mean (%)  100.0 99.3 1014 1053 1060 1114 1156 1144 1111 109.2 108.1

PRO1678 0.1 2 SD (%) 0.0 2.9 4.7 3.1 4.2 6.6 7.0 59 6.2 9.5 11.0
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0

mean (%)  100.0 99.3 102.6 1069 1051 1116 1117 1104 106.1 106.6 106.0

PRO1678 0.5 3 SD (%) 0.0 11 1.8 3.1 39 4.2 3.7 2.8 5.8 11.3 11.0
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 5.0

mean (%) 100.0 1000 101.8 1051 103.8 107.0 1103 1118 1094 1104 107.8

PRO1543 0.05 9 SD (%) 0.0 21 2.8 6.8 5.8 5.1 5.0 6.1 7.8 7.7 11.4
N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 7.0 7.0

mean (%) 100.0 1015 101.1 1039 1003 103.0 1044 1052 1048 1013 1047

trastuzumab

. 0.1+0.1 14 SD (%) 0.0 23 3.6 58 5.5 7.2 6.0 7.0 7.3 7.0 25
+ nivolumab

N 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0

Example 3: Generation and testing of multispecific constructs targeting HER2
(as_an_example of a TAA), PD-L1 and CD173 (as_example of a costimulatory
immune cell antigen):

Design and production of MATCH4 molecules:
[0227] A description of the MATCH-4 molecules designed within this part of the

current approach is shown in Figure 14. Molecule composition is shown in Table 25.
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Method:
[0228] Expression of MATCH4 constructs was performed in CHO-S cells using

CHOgro transient transfection kit (Mirus). Cultures were harvested after 5-7 days (cell
viability <70 %) of expression at 37°C by centrifugation and proteins were purified from
clarified culture supernatants by Protein L affinity chromatography followed, if needed,
by a polishing step by size-exclusion chromatography. For the quality control of the
manufactured material standard analytical methods, such as SE-HPLC, UVv280 and
SDS-PAGE were used.

Assessment of the CD137 agonistic effect of anti-Her2xCD137xHSAXPD-L1 0w
afinityy MATCH4 molecules by using a cell-based assay of transgenic NF-kB Jurkat
reporter cell line expressing CD137

[0229] In this assay the activation of CD137 signaling in Jurkat cells was assessed.

The activity of CD137 signaling is reported by measurement of Luciferase expression
which is driven by CD137 induced NF-kB activation in a Jurkat reporter cell line. The
expression of Luciferase directly correlates with the activity of CD137. Moreover,
clustering of CD137, which is required for activation of the signal pathway, is facilitated
via the formation of an immunological synapse between the Jurkat cells and a Her2
expressing cell line. Therefore, Her2 expression is needed for clustering and activation
of CD137 on the reporter cell line.

Method:
[0230] Cancer cell lines HCC1954 (high levels of expression for Her2 and PD-L1) and

HCCB827 (low levels of expression for Her2 but high levels for PD-L1) were seeded at
25000 cells per well on 96-well culture plates. Then, seeded cells were either
stimulated with 10 ng/ml IFNy for 24 h or left unstimulated. Next, serial dilutions of
MATCH4 molecules of interest as well as the internal reference molecules PRO1186 or
PRO1430 (both anti-CD137xHSAxPD-L1(high affinity) scMATCH3) were prepared and
added to the cells. After addition of molecules of interest, Jurkat reporter cells were
prepared in assay medium containing HSA at 25 mg/ml and added at a cell density of
40’000 cells per well. Luciferase expression was detected by addition of Luciferase
reagent and was read by a luminescence reader 24 h after addition of Jurkat cells. Data

were presented by plotting the relative luminescence units (RLU) of the test samples as
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a function of test sample concentration and fitted using a sigmoidal 4PL fit (GraphPad
Prism).

Results:

[0231] As shown in Figure 15, PRO1993 was found to induce CD137 signaling in the
Jurkat reporter cell line when cultured in the presence of HCC1954 cancer cells,
whereas in the presence of HCC827 cancer cells only a slight activation of CD137 was
observed. Data of NF-kB reporter gene assay of ND029 molecules are shown in Table
26.
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PD-L1/PD-1 neutralization by FC
Method:

[0233] These assays were conducted to assess the ability of the multi-specific low
affinity PD-L1x/Her2 constructs to neutralize the interaction between PD-1 and PD-L1
expressed on HCC1954 cells, which also express Her2. Specifically, the molecules
should efficiently block PD-1 binding to PD-L1 on HER2/PD-L1 co-expressing target
cells (HCC1954), while blockade of the PD-1/PD-L1 interaction on cells not expressing
Her2 (HCC827) should be much less potent than with avelumab/Bavencio® or
nivolumab/Opdivo®. Blockade of PD-1 binding to the cells was analyzed by flow
cytometry in presence of human SA as described above. Serial dilutions of the
respective molecules to be tested as well as the reference avelumab were added to the
plates. Individual ICsp values on each plate were calibrated against the I1Cso of the
reference molecule avelumab that was taken along on each plate (relative I1Csg: I1Cso,
avelumab/ICso, test molecule). In addition, the ratio between the relative ICsp values
found on high Her2 expressing HCC1954 and low Her2 expressing HCC827 cells was
calculated.

Results:

[0234] Potencies of MATCH4 constructs of the present approach are summarized in
Table 27. PD-L1 inhibition curve obtained for PRO1993 is shown in Figure 16.
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Example 4: Generation and testing of multispecific constructs targeting HER2 (as
an example of a TAA) and PD-L1:

Design and production of scDb-scFv:
[0235] A description of the different scDb-scFv (ScMATCH3) molecules designed

within this aspect of the present approach is shown in Figure 17. The data regarding the
production of all the molecules are detailed in Table 28, which describes the domains
composing of the different molecules produced and their positioning within the

molecules.

Method:
[0236] Expression of scDb-scFv constructs was performed in CHO-S cells using

CHOgro transient transfection kit (Mirus). Cultures were harvested after 5-7 days (cell
viability <70 %) of expression at 37°C by centrifugation and proteins were purified from
clarified culture supernatants by Protein L affinity chromatography followed, if needed,
by a polishing step by size-exclusion chromatography. For the quality control of the
manufactured material standard analytical methods, such as SE-HPLC, UV280 and
SDS-PAGE were used.
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Affinities to human Her2, PD-L1 and human and mouse serum albumin (SA) by
SPR

Method:

[0237] Affinity to human PD-L1, Her2 and human and mouse serum albumin (SA) was

determined by SPR using a Biacore T200 device (GE Healthcare) as described above.
Obtained SPR sensorgrams were double-referenced (empty reference channel and
zero analyte injection) and fitted using BiaEvaluation software (GE Healthcare) and the
1:1 Langmuir binding model. Quality of the fits was monitored based on Chi2 and U-
value (Biacore). Retrieved kinetic parameters were used to calculate the apparent
dissociation equilibrium constant (Kp). In addition to the kinetic measurement, the value
of the Kp for the low affinity PD-L1 measurements was obtained by fitting a plot of
response at equilibrium against the concentration (steady-state affinity measurement).

Results:

[0238] As shown in Table 29, binding to Her2 and human SA was similar for all
molecules tested. Affinity to PD-L1 could be determined only for the molecules
PRO1678 and PRO1679 using the steady state analysis and for both proteins, the
affinity found was comparable (Kp values, PRO1678: 156nM, PRO1679: 122 nM).
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PD-L1/PD-1 neutralization by FC
Method:

[0239] The assay was conducted to assess the ability of the multi-specific low affinity
PD-L1x/Her2 constructs to neutralize the interaction between PD-1 and PD-L1
expressed on HCC1954 cells, which also express Her2. Specifically, the molecules
should efficiently block PD-1 binding to PD-L1 on Her2/PD-L1 co-expressing target cells
(HCC1954), while blockade of the PD-1/PD-L1 interaction on cells not expressing Her2
(HCCB827) should be much less potent than with avelumab/Bavencio® or
nivolumab/Opdivo®. Blockade of PD-1 binding to the cells was analyzed by flow
cytometry in presence of human SA as described above. Individual ICsp values on each
plate were calibrated against the 1Csp of the reference molecule avelumab that was
taken along on each plate (relative 1Cso: ICs0, avelumab/ICso, test molecule). In addition,
the ratio between the relative ICsp values found on high Her2 expressing HCC1954 and

low Her2 expressing HCC827 cells was calculated.
Results:

[0240] Potencies of scMATCHS constructs of the present approach are summarized in
Table 30.
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Binding to Her2 expressing SK-OV3 and MCF-7 cells by flow cytometry
Method:

SK-0OV3 cells (from ATCC, cat. HTB-77, human ovarian adenocarcinoma cells that
express very high levels of HER2 and very low PD-L1 levels), MCF-7 (human breast
cancer cells that express low levels of HER2 and very low PD-L1 levels) and CHO
PD-L1 (from Amsbio, control cells that express high levels of PD-L1 and do not
express human Her2) were harvested and cell number was determined. Cell
suspensions were centrifuged for 5 min at 400xg and 100 pl of cell suspensions
(50°000 cells) diluted in PBS-EB (1x DPBS, 2 % BCS H.l., 2 mM EDTA) were added
to designated wells in a non-binding plate. After three washing steps with PBS-EB,
cells were centrifuged and washing buffer was aspirated. 100 pl of serial dilutions
starting at a concentration of 50 nM of samples to be tested (MATCH4 molecules:
anti-HER2 trastuzumab-based PRO 1543 and anti-HER2 pertuzumab-based
PRO1895) as well as the reference antibodies trastuzumab and pertuzumab were
then directly added to the plate. After incubation at 4°C for 1 h, plates were washed
three times using 100 ul of PBS-EB. Cell pellets incubated with MATCH4 molecules
were re-suspended with 100 ul of Numab’s framework specific detection antibody
which subsequentially was detected by the addition of anti-rabbit IgG antibody
labeled with APC at a concentration of 2 ug/ml and incubated for 1 h at 4°C. Cell
pellets incubated with reference antibodies trastuzumab and pertuzumab molecules
were re-suspended with 100 ul of anti-human Fc antibody labeled with RPE at a

concentration of 5 ug/ml and incubated for 1 h at 4°C.

Next, cells were washed again three times using 100 ul of PBS-EB. The cell pellets
were re-suspended with 50 pl PBS-EB and analyzed with NovoCyte 2060 flow
cytometer device. Fluorescence intensity of APC and RPE channel for 5,000 events
was recorded for each sample and the geometric mean of fluorescence intensity MFI
was calculated. The data were single-referenced (subtracted for fluorescence
intensity found on cells incubated with buffer and detection antibody only) and
obtained concentration-response curves were fitted using a 4-PL fit (GraphPad prism

software).
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Results:

The apparent binding affinity to bind SK-OV3, MCF-7 and CHO PD-L1 was assessed
using flow cytometry. Individual ECsp values on each plate were calibrated against
the ECsp of the respective reference molecule (i.e. trastuzumab for PRO1543 and
pertuzumab for PRO1895). Obtained ECso and relative ECso as well as maximum
binding in flow cytometry are shown in Table 31. Concentration-response curves are
depicted in Figure 19.

As shown in Table 31, MATCH4 molecules bound to SK-OV3 cells expressing high
levels of HER2 with an apparent binding affinity comparable to the clinical stage
antibodies trastuzumab and pertuzumab. This result indicates that MATCH4
molecules can catch up with the apparent binding affinity of bivalent anti-HER2
antibodies trastuzumab and pertuzumab when binding to cells that express high
levels of HER2 and PD-L1 (even if the expression is very low) is tested due to avidity
effects (binding to HER2 and PD-L1).

On the other hand, the apparent binding affinity of MATCH4 is inferior to the binding
affinity of clinical stage antibodies when binding to cells is assessed that express
both antigens at very low levels (e.g. MCF-7 cells) caused by the lack of avidity of
MATCH4 molecules. Residual binding to CHO PD-L1 cells was found for pertuzumab
and pertuzumab-based MATCH4 molecule PRO1895, which contrasts with non-
binding of trastuzumab and trastuzumab-based MATCH4 molecule PRO1543. One
might speculate that pertuzumab is able to binds to hamster HER2 whereas
trastuzumab, which binds to a different epitope, cannot. In any case, these data
indicate that the low affinity anti-PD-L1 moiety incorporated in MATCH4 molecules is

not able to bind to cells that express PD-L1 only.

Binding to Her2 expressing HCC1954 and HCC827 cells by flow cytometry
Method:

Assessment of the apparent affinity of PRO1543 and PRO1895 as well as clinical
stage anti-HER2 antibody trastuzumab and pertuzumab to bind HCC1954 (high
levels of expression for Her2 and PD-L1) and HCC827 (low levels of expression for

Her2 but high levels for PD-L1) was done in flow cytometry. HCC827 and HCC1954
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cells were stimulated with IFNy for 24 h to further increase PD-L1 expression and
were then tested in flow cytometry experiment as described above with the exception

the dilution series of proteins started at 150 nM.

Results:

Individual ECso values on each plate were calibrated against the ECso value of the
respective reference molecule (i.e. trastuzumab for PRO1543 and pertuzumab for
PRO1895). Obtained ECso and relative ECsp as well as maximum binding in flow
cytometry are shown in Table 32. Concentration-response curves are depicted in
Figure 20.

As shown in Table 32, MATCH4 molecules bound to IFNy-stimulated HCC827 cells
expressing high levels of PD-L1 and low levels of HER2 with an apparent binding
affinity comparable to the clinical stage antibodies trastuzumab and pertuzumab. On
the other hand, the apparent binding affinity of MATCH4 is inferior to the binding
affinity of clinical stage antibodies when binding to cells is assessed that express
both antigens at high levels (IFNy-stimulated HCC1954 cells).

Concomitant binding of PRO1543 and pertuzumab as well as PRO1895 and

trastuzumab to SK-OV3 cells in flow cytometry

Method:

The ability of MATCH4 molecules to bind to HER2-expressing SK-OV3 cells in
presence of saturating concentration of trastuzumab and pertuzumab was assessed
by flow cytometry. Instead of testing a serial dilution of trastuzumab and pertuzumab,
a high concentration of the antibodies that resulted in saturated binding to SK-OV3
cells (50 nM) was added to the cells prior the addition of MATCH4 molecules. After
the incubation of cells with trastuzumab or pertuzumab for 1 h at 4°C, serial dilution
of MATCH4 molecules starting at 50 nM were added to the cells.
Plasmamembranous binding of MATCH4 molecules PRO1543 and PRO1895 was

then assessed by flow cytometry as described above.
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Results:

Individual ECso values on each plate were calibrated against the ECsg value of the
respective control (i.e. binding of MATCH4 molecules without the addition of anti-
HER2 antibodies trastuzumab and pertuzumab). Obtained ECsg and relative ECsg as
well as maximum binding in flow cytometry are shown in Table 33. Concentration-
response curves are depicted in Figure 21.

As shown in Table 33 and in Figure 21, MATCH4 molecules bound to SK-OV3 cells
in the absence of the antibodies trastuzumab and pertuzumab with an apparent
binding affinity comparable to the affinities found in the experiment described before
(see Table 31). Of note, PRO1543 could also bind to the cells in presence of
pertuzumab and PRO1895 in the presence of trastuzumab with binding affinities
similar to the ones obtained in the absence of the respective antibody (compare
relative ECso values). On the other hand, no binding of PRO1543 and PRO1895 was
found when SK-OV3 cells were incubated with trastuzumab and pertuzumab prior the
addition of MATCH4 molecules, respectively. As PRO1543 contains the anti-HER2
binding moiety of trastuzumab and PRO1895 the one of pertuzumab, binding of
PRO1543 in presence of pertuzumab and PRO1895 in the presence of trastuzumab
was expected and demonstrated in this experiment. Trastuzumab and pertuzumab

bind to different, non-overlapping epitopes on human HER2.
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CLAIMS
A multispecific antibody comprising

(a) a first domain specifically binding to PD-L1 comprising a VH sequence of
SEQ ID NO: 11 and a VL sequence of SEQ ID NO: 16, and

(b) a second domain specifically binding to a tumor-associated antigen (TAA).

The multispecific antibody of claim 1, wherein said TAA is selected from the
group consisting of EGFRUVIIl, 5T4, CD19, CD20, CD22, CD38, BCMA, IL4RA,
mesothelin, GD2, Tn antigen, sTn antigen, Tn-O-Glycopeptides, sTn-O-
Glycopeptides, PSMA, CD97, TAG72, CD44v6, CEA, EPCAM, KIT, IL-13Ra2,
leguman, GD3, CD171, IL-11Ra, IL-13RA2, ROR1, PSCA, MAD-CT-1, MAD-
CT-2, VEGFR2, CLEC12A, LewisY, CD24, PDGFR-beta, SSEA-4, folate
receptor alpha, ERBBs (e.g., ERBB2), Her2/neu (HER2), MUC1, MUC16,
EGFR, NCAM, Ephrin B2, CAIX, LMP2, sLe, HUWMAA, o-acetyl-GD2, folate
receptor beta, TEM1/CD248, CD33, CD123, CD133, CD135, TEM7R, FAP,
Legumain, HPV E6 or E7, ML-IAP, CLDNG, TSHR, GPRCS5D, ALK, Polysialic
acid, Fos-related antigen, neutrophil elastase, TRP-2, CYP1B1, sperm protein
17, beta human chorionic gonadotropin, AFP, thyroglobulin, PLAC1, globoH,
RAGE1, MN-CA IX, human telomerase reverse transcriptase, intestinal
carboxyl esterase, mut hsp 70-2, NA-17, NY-BR-1, UPK2, HAVCR1, ADRB3,
PANXS, NY-ESO-1, GPR20, Ly6k, OR51E2, TARP, GFRalpha4; GPC3,
CDHS3, B7H3; FGFR1, SSTR2, CECAM6, GA733, and gp120; particularly,
wherein said TAA is selected from HER2 and mesothelin, more particularly
HER2.

The multispecific antibody of claim 2, wherein said second domain comprises
the VH sequence of SEQ ID NO: 34 and the VL sequence of SEQ ID NO: 36.
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10.

The multispecific antibody of any one of claims 1 to 3 further comprising a
third domain specifically binding to an immune cell antigen, in particular

wherein said immune cell antigen is present on T cell or NK cell.

The multispecific antibody of claim 4, wherein said third domain is an agonist
and said second immune checkpoint antigen is a stimulatory immune cell
antigen, particularly wherein said stimulatory immune cell antigen is selected

from the group consisting of CD3, and CD16, more particularly CD3.

The multispecific antibody of claim 5, wherein said third domain comprises the
VH sequence of SEQ ID NO: 43 and the VL sequence of SEQ ID NO: 44,

The multispecific antibody of claim 4, wherein said third domain is an agonist
and said second immune checkpoint antigen is a co-stimulatory immune cell
antigen, particularly wherein said co-stimulatory immune cell antigen is
selected from the group consisting of CD137, CD28, ICOS, HVEM, CD27,
0X40, DR3, GITR, CD30, SLAM, CD2, 2B4, TIM1, TIM2, CD226., more
particularly CD137.

The multispecific antibody of claim 7, wherein said third domain specifically
binds to CD137 at an epitope comprised in the distal part of the extracellular
domain of CD137, particularly within the cysteine-rich domains CRD1 and/or
CRD2, more particularly within amino acid residues 24-86 of SEQ ID NO:

153, provided that amino acid residue Asn42 of CD137 is not a critical residue

for binding.

The multispecific antibody of claim 8, wherein said third domain comprises the
VH sequence of SEQ ID NO: 77 and the VL sequence of SEQ ID NO: 78.

The multispecific antibody of claim 4, wherein said third domain is an inhibitor
and said second immune checkpoint antigen is an inhibitory immune
checkpoint antigen, particularly wherein said inhibitory immune checkpoint

antigen is selected from the group consisting of cytotoxic T-lymphocyte-
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11.

12

13.

associated protein 4 (CTLA4), PD-1, lymphocyte-activation gene 3, and T-cell
immunoglobulin mucin-3, BTLA, TIM3, TIGIT, CD160, LAIR1, B7-1, and B7-
H1.

The multispecific antibody of any one of the preceding claims further

comprising a domain specifically binding to human serum albumin (HSA).

The multispecific antibody of claim 11, wherein said domain specifically

binding to HSA comprises:

(a) the VH sequence of SEQ ID NO: 51 and the VL sequence of SEQ ID NO:
52,

(b) the VH sequence of SEQ ID NO: 59 and the VL sequence of SEQ ID NO:
60

1

(c) the VH sequence of SEQ ID NO: 67 and the VL sequence of SEQ ID NO:
69, or

(d) the VH sequence of SEQ ID NO: 68 and the VL sequence of SEQ ID NO:
70.

The multispecific antibody of any one of the preceding claims, wherein said
multispecific antibody is in a format selected from the group consisting of a
single-chain diabody (scDb), a tandem scDb (Tandab), a linear dimeric scDb
(LD-scDDb), a circular dimeric scDb (CD-scDb), a bispecific T-cell engager
(BIiTE; tandem di-scFv), a tandem tri-scFv, a tribody (Fab-(scFv)2) or bibody
(Fab-(scFv)1), Fab, Fab-Fv2, Morrison (IgG CH3-scFv fusion (Morrison L) or
IgG CL-scFv fusion (Morrison H)), triabody, scDb-scFv, bispecific Fab2, di-
miniantibody, tetrabody, scFv-Fc-scFv fusion, scFv-HSA-scFv fusion, di-
diabody, DVD-lg, COVD, IgG-scFab, scFab-dsscFv, Fv2-Fc, IgG-scFv
fusions, such as bsAb (scFv linked to C-terminus of light chain), Bs1Ab (scFv
linked to N-terminus of light chain), Bs2Ab (scFv linked to N-terminus of

heavy chain), Bs3Ab (scFv linked to C-terminus of heavy chain), Ts1Ab (scFv
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14.

linked to N-terminus of both heavy chain and light chain), Ts2Ab (dsscFv
linked to C-terminus of heavy chain), Bispecific antibodies based on
heterodimeric Fc domains, such as Knob-into-Hole antibodies (KiHs); an
scDb, tandem-di-scFv, tandem tri-scFv, Fab-(scFv)2, Fab-(scFv)1, Fab, Fab-
Fv2, COVD fused to the N- and/or the C-terminus of either chain of a
heterodimeric Fc domain or any other heterodimerization domain, a MATCH
and DuoBodies, particularly wherein said antibody is a scDb-scFv, tribody,
DVD-tribody, MATCH, in particular wherein said multispecific antibody is in a
MATCH or tribody format, more particularly wherein said multispecific
antibody is in a MATCH format, more particularly wherein said multispecific
antibody is a MATCH3 or a MATCH4.

The multispecific antibody of any one of the preceding claims, wherein said
multispecific antibody is in the MATCH4 format and comprises the two chains
according to SEQ ID NOs: 123 and 124, or SEQ ID NOs: 127 and 128.
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