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NEW POLYPEPTIDE HAVING AFFINITY TO PD-L1

Field of the invention

The present disclosure relates to a class of engineered polypeptides
having a binding affinity for programmed death-ligand 1(in the following
referred to as PD-L1). The present disclosure also relates to the use of such a
PD-L1 binding polypeptide as a therapeutic, prognostic and/or diagnostic
agent.

Background
Under normal physiologic conditions, the immune checkpoints are

crucial for maintaining self-tolerance (i.e. prevent autoimmunity) and for
modulating the immune response to protect against tissue damage when the
immune system is responding to pathogenic infections. At times, tumor cells
can co-opt certain immune checkpoint pathways to escape from
immunesurveillance mechanisms. Inhibition of immune checkpoints has
therefore emerged as a promising approach in cancer immunotherapy. The
two immune checkpoint receptors that have been most actively studied in this
context are the cytotoxic T-lymphocyte-associated antigen (CTLA-4; also
known as CD152) and programmed cell death protein 1 (PD-1; also known as
CD279), which regulate the immune response at different levels. CTLA-4
primarily regulates immune responses early in T-cell activation, whereas
PD-1 primarily limits the activity of T-cells in the effector phase within tissues
and tumors (Pardoll, 2012, Nat. Rev. Cancer, 12:252-64).

PD-1 has two known ligands: programmed death-ligand 1 (PD-L1; also
known as human B7 homolog 1, B7-H1, or cluster of differentiation 274,
CD274) and programmed death-ligand 2 (PD-L2; also known as B7-DC and
CD273). Both ligands belong to the B7 immunoglobulin superfamily and are
type | transmembrane glycoproteins composed of IgC- and IgV-type
extracellular domains. However, it was recently reported that PD-L1 and PD-
L2, as well as PD-1, also exist in soluble forms in addition to being membrane
bound. PD-L1 and PD-L2 share approximately 40 % amino acid residue
identity. Whereas the expression of PD-L2 is mainly limited to antigen
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presenting cells, PD-L1 is expressed in both hematopoietic and non-
hematopoietic cells. High tumor expression of PD-L1 is associated with
increased aggressiveness and worse prognosis (Dai et al, 2014, Cellular
Immunology, 290:72-79).

The clinical significance of targeting immune checkpoint pathways has
been demonstrated with several monoclonal antibodies inhibiting CTLA-4,
PD-1 and PD-L1, which work by restoring protective immune responses to
tumor cells. The anti-CTLA-4 antibody ipilimumab (Yervoy®, Bristol Myers
Squibb) was approved by FDA in 2011 for the treatment patients with
metastatic melanoma where a durable response was observed in 10-15 % of
the patients. However, ipilimumab is associated with immune-related
toxicities, potentially due to its role in the priming phase of the immune
response thereby also affecting normal tissues. A safer approach may be to
target the PD-1/PD-L1 pathway to restore anti-tumor immunity selectively
within the tumor microenvironment. Inhibition of the PD-1/PD-L1 pathway has
demonstrated durable response in 30-35 % of patients with advanced
melanoma, which in 2014 resulted in the FDA approval of the anti-PD-1
antibodies pembrolizumab (formerly lambrolizumab; Keytruda®, Merck) and
nivolumab (Bristol Myers Squibb and Ono Pharmaceutical) (Shin and Ribas,
2015, Curr. Opin. Immunol., 33:23-35; Philips and Atkins, 2015, International
Immunology, 27:39-46). The first PD-L1 targeting antibody investigated in
clinical trials was MDX-1105 which was evaluated in a Phase | study in
patients with advanced solid tumors including melanoma, non-small cell lung
cancer (NSCLC), colorectal cancer, renal cell carcinoma, ovarian cancer,
pancreatic cancer, gastric cancer and breast cancer (Momtaz and Postow,
2014, Pharmgenomics Pers Med. 7:357-65). The results demonstrated
potential benefits of PD-L1 blockade. Other antibodies against PD-L1 that are
currently in Phase lll clinical trials include atezolizumab (MDPL3280A,
Genentech), durvalumab (MEDI4736, Medimmune/Astra Zeneca, Celgene),
and avelumab (MSB0010718C, EMD Serono, Pfizer).

To improve the efficacy and increase the number of patients that
respond to immunotherapy, it may be beneficial to target the antitumor
immune response at multiple levels. This may be achieved through
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synergistic combinations. For instance, preclinical studies combining CTLA-4
and PD-1 blocking antibodies (ipilimumab and nivolumab) has demonstrated
superior antitumor activity, but with a toxicity similar to anti-CTLA-4
monotherapy (Shin and Ribas, 2015, supra). Furthermore, PD-L1 is
speculated to be a potential biomarker, due to its abundance in the tumor
microenvironment and because tumor expression of PD-L1 has a strong
association with response to anti-PD-1/PD-L1 therapy.

The high prevalence of cancer and infectious diseases, together with a
high unmet medical need, warrants the development of new modes of
treatment. Since tissue penetration rate is negatively associated with the size
of the molecule, a relatively large antibody molecule inherently has poor
tissue distribution and penetration capacity.

Thus, the use of monoclonal antibodies is not always optimal for
therapy and there is continued need for provision of agents with a high affinity
for PD-L1. Of great interest is also the provision of uses of such molecules in
the treatment, diagnosis and prognosis of PD-L1 related disorders.

Summary of the invention

It is an object of the present disclosure to provide new PD-L1 binding
agents, which could for example be used for therapeutic, prognostic and
diagnostic applications.

It is an object of the present disclosure to provide a new multispecific
agent, such as a bispecific agent, which has affinity for PD-L1 and at least
one additional antigen.

It is an object of the present disclosure to provide a molecule allowing
for efficient therapy of for example various forms of cancer and infectious
disease, while alleviating the abovementioned and other drawbacks of current
therapies.

It is an object of the present disclosure to provide a molecule suitable
for prognostic and diagnostic applications, for example prognostic and
diagnostic application in relation to various forms of cancer and infectious
disease.
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These and other objects, which are evident to the skilled person from
the present disclosure, are met by the different aspects of the invention as
claimed in the appended claims and as generally disclosed herein.

5 Thus, in the first aspect of the disclosure, there is provided a PD-L1
binding polypeptide, comprising a PD-L1 binding motif BM, which motif

consists of an amino acid sequence selected from:

i) ERNX4AAXZEIL X11LPNLX16X17X18QX20 WAFIW X6 X28D
10
wherein, independently from each other,

X4 is selected from A, D, E,F, H, I, K,L,N,Q,R, S, T,Vand Y;
X7is selected from A, E,F,H,N,Q, S, T,V,Wand;

15 X1 is selected from A, D, E,F, H,K,L,N,Q,R, S, T, V,Wand Y;
X1 is selected from N and T;
Xi7 is selected from A, H, K, N, Q, Rand S;
Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoypis selected from H, |, K, L, N, Q, R, T, Vand Y;

20 Xos is selected from K and S; and
Xog is selected from A, D and E;

and

25 i) an amino acid sequence which has at least 96 % identity to the
sequence defined in i).

The above definition of a class of sequence related, PD-L1 binding
polypeptides is based on a statistical analysis of a number of random
30 polypeptide variants of a parent scaffold, that were selected for their
interaction with PD-L1 in selection experiments. The identified PD-L1 binding
motif, or “BM”, corresponds to the target binding region of the parent scaffold,
which region constitutes two alpha helices within a three-helical bundle
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protein domain. In the parent scaffold, the varied amino acid residues of the
two BM helices constitute a binding surface for interaction with the constant
Fc part of antibodies. In the present disclosure, the random variation of
binding surface residues and subsequent selection of variants have replaced
the Fc interaction capacity with a capacity for interaction with PD-L1.

As the skilled person will realize, the function of any polypeptide, such
as the PD-L1 binding capacity of the polypeptide of the present disclosure, is
dependent on the tertiary structure of the polypeptide. It is therefore possible
to make minor changes to the sequence of amino acids in a polypeptide
without affecting the function thereof. Thus, the disclosure encompasses
modified variants of the PD-L1 binding polypeptide, which have retained PD-
L1 binding characteristics.

In this way, encompassed by the present disclosure is a PD-L1 binding
polypeptide comprising an amino acid sequence with 96 % or greater identity
to a polypeptide as defined in i). For example, it is possible that an amino acid
residue belonging to a certain functional grouping of amino acid residues (e.g.
hydrophobic, hydrophilic, polar etc) could be exchanged for another amino
acid residue from the same functional group.

In some embodiments, such changes may be made in any position of
the sequence of the PD-L1 binding polypeptide as disclosed herein. In other
embodiments, such changes may be made only in the non-variable positions,
also denoted scaffold amino acid residues. In such cases, changes are not
allowed in the variable positions. In other embodiments, such changes may
be only in the variable positions. According to one definition of such “variable
positions”, these are positions denoted with an “X” in sequence i) as defined
above. According to another definition, “variable positions” are those positions
that are randomized in a selection library of Z variants prior to selection, and
may thus for example be positions 2, 3, 4, 6, 7, 10,11, 17, 18, 20, 21, 25 and
28 in sequence i), as illustrated in Example 1.

The term "% identity”, as used throughout the specification, may for
example be calculated as follows. The query sequence is aligned to the target
sequence using the CLUSTAL W algorithm (Thompson et al., (1994) Nucleic
Acids Research, 22: 4673-4680). A comparison is made over the window
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corresponding to the shortest of the aligned sequences. The shortest of the
aligned sequences may in some instances be the target sequence. In other
instances, the query sequence may constitute the shortest of the aligned
sequences. The amino acid residues at each position are compared and the
percentage of positions in the query sequence that have identical
correspondences in the target sequence is reported as % identity.

In another embodiment, there is provided a PD-L1 binding polypeptide
wherein in sequence i)

X4 is selected from A, D, E,F, H, I, K,L,N,Q,R, S, T,Vand Y;

X7 is selected fromE, F, H,N,Q,S, T, V,Wand,;

Xi1is selected from A, D, H, L, Q, R, T, V,Wand Y,

X1 is selected from N and T;

Xi7 is selected from A, H, K, N, Q, Rand S;

Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;

Xoypis selected from H, |, K, L, Q, R, T, Vand Y;

Xog is selected from K and S; and

Xog is selected from A, D and E.

In another embodiment, there is provided a PD-L1 binding polypeptide,
wherein in sequence i)

X4 is selected from A, D, E,F, H, I, K,L,N,Q,R, S, T,Vand Y;

X7 is selected from A, E,F,H,N,Q, S, T,V,Wand;

X1 is selected from A, D, E,F, H,K,L,N,Q, R, S, T, V,Wand Y;

Xie is selected from N and T;

Xi7 is selected from A, H, K, N, Q, Rand S;

Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;

Xoypis selected from H, |, K, L, N, Q, R, T, Vand Y;

Xog is selected from K and S; and

Xog is selected from A, D and E.

In yet another embodiment, there is provided a PD-L1 binding
polypeptide, wherein in sequence i)
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Xy is selected from A, D, E,F,H,,K,L,N,Q,R, S, Tand V;
X7 is selected from F, H, Q and Y;

X11 is selected from H, Q, W and Y;

Xi6 is selected from N and T;

Xi7 is selected from A, H, K, N, Q and S;

Xigis selected from A, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoo is selected from H, |, K, Q, R and V;

Xos is selected from K and S; and

Xog is selected from A and D.

As used herein, “X,” and “Xn," are used to indicate amino acids in
positions n and m in the sequence i) as defined above, wherein n and m are
integers which indicate the position of an amino acid within said sequence as
counted from the N-terminal end of said sequence. For example, X3 and X7
indicate the amino acid in position three and seven, respectively, from the N-
terminal end of sequence i).

In embodiments according to the first aspect, there are provided
polypeptides wherein X, in sequence i) is independently selected from a
group of possible residues according to Table 1. The skilled person will
appreciate that X, may be selected from any one of the listed groups of
possible residues and that this selection is independent from the selection of
amino acids in Xn,, wherein nZm. Thus, any of the listed possible residues in
position X, in Table 1 may be independently combined with any of the listed
possible residues any other variable position in Table 1.

The skilled person will appreciate that Table 1 is to be read as follows:
In one embodiment according to the first aspect, there is provided a
polypeptide wherein amino acid residue “X,” in sequence i) is selected from
“Possible residues”. Thus, Table 1 discloses several specific and
individualized embodiments of the first aspect of the present disclosure. For
example, in one embodiment according to the first aspect, there is provided a
polypeptide wherein X4 in sequence i) is selected from A, D, E, |, K, L, N, Q, S
and T , and in another embodiment according to the first aspect, there is
provided a polypeptide wherein X4 in sequence i) is selected from A, D, E, |,
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K, Q, S and T. For avoidance of doubt, the listed embodiments may be freely

combined in yet other embodiments. For example, one such combined

embodiment is a polypeptide in which X4 is selected from A, D, E, I, K, Q, S

and T, while X7 is selected from F, H, Q and Y, and Xig is selected from A, L,

5 KandS.
Table 1
Xn Possible residues Xn Possible residues
X4 A D E,F,HIKLN,Q, X4 E
R,S, TandV Xa A
X4 A D E,F,HIKLN,Q, X4 D
R,Sand T X4 K
X4 A D E,F,HIKLN,Q, X4 S
Sand T X4 L
X4 ADEKLNQSand T X4 T
X4 A D E ILKLN,Q,Sand X7 E,F,H,N,Q,S, T,V,W
T andY
Xa A D E KL N Qand S X7 E,F,H,N,Q,S,V,Wand
X4 ADE LK QSand T Y
Xa A E, K L N, Q and S X7 E,F,H,N,Q,S, T,Vand Y
X4 E,I,K,L,N,Q,Sand T X7 E,F,H,N,Q,S, T, Wand
Xa A D K L N and S Y
Xa A K L N,and S X7 E.F,H QS T,V,WandY
X4 A D E, Qand S X7 E,F,H,N,Q,S,Vand Y
Xa A D, E K, and S X7 E,F,H N, Q, SandY
X4 A K, L and S X7 E,F,H,Q,SandY
Xa A D,Eand S X7 E,F,H QandY
Xa A E, Qand S X7 F,H, Qand Y
X4 A E,Kand S X7 F,QandY
X4 L,N,Sand T X7 H,QandY
X4 L,Sand T X7 F,Y
X4 A, Dand K X7 F,Q
X4 A, Eand S X7 QY
X4 A, E and K X7 F
X4 A, D X7 Q
X4 A K X7 Y
X4 D, K X7 H
X4 A E Xi11 A D EF HKNQR,S,
X4 A 'S T, W and
X4 E,S Xi11 D,E,F,H,K,N,Q,R,S, T,
X4 E, K W and
X4 L, S Xi11 D,E,H,K,N,Q,R,S, T, W
X4 L, T and 'Y
X4 ST Xi11 E,HK,NQR ST W
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Xn Possible residues Xn Possible residues
andY X18 S
X1 E, H, K, N, Q, S, T, W and Xis H
Y X20 HILKLQRT VandY
X11 E,H,K,N,Q WandY X20 H LK L QR,Vand Y
Xi1 A, D, H, L, Q, R, T, V, W Xog H, |, K, Q, Rand V
and X0 H, I, Kand R
X11 HQ WandyY Xog H, I and K
X11 Q, Y X20 H, Kand R
X11 W,Y X0 Kand R
X11 H, Y X20 |, K
X11 H X0 I, H
X11 Y X20 H, K
X16 N X20 H
X16 T X20 I
Xi7 A H K,N,Qand S X0 K
Xi7 A K,N,Q Rand S X0 R
Xi7 A K, N,Qand S Xog K
Xi7 A,/ N, Qand S Xog S
Xi7 K,N,Qand S Xog A D
Xi7 N,Qand S Xog A E
X17 N, Q ng D, E
X17 N, S ng A
X17 N ng D
X17 Q ng E
X17 S
Xi1s AE,G H K LNQR,S,
T,VandY
Xi1s AE,G H K LNQR,S,
TandY
Xi1s AE,G H KLNQR,S,
and Y
Xi1s AEGHKLNQR
and S
X1 A E,G K N, QRand S
Xi1s A G H L NQSandY
X18 A G ,N,Qand S
X18 A, H, Qand S
Xis A, Hand Q
Xis A LLKand S
Xis A K Qand S
X18 A, Qand S
Xi1s A G
Xis A, Q
Xi1s A
X18 Q
Xis G
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In one particular embodiment according to the first aspect, there is
provided a polypeptide wherein sequence i) fulfills at least four of the seven
conditions I-VII:

5
l. X7 is selected from F, H, Q and Y;
Il. X11 is selected from H and Y;;
. Xis T;
IV.  Xjris selected from N, Q and S;
10 V. Xop is selected from H, |, Kand R;

VI. Xog IS K; and
VIl. Xogis AorD.

In one embodiment, sequence i) fulfills at least five of the seven
15 conditions I-VII, such as least six of the seven conditions I-VII. In one
particular embodiment, sequence i) fulfills all of the seven conditions I-VII.

In some embodiments of a PD-L1 binding polypeptide according to the
first aspect, X;X11Xz0 is selected from FYK and YYK. In some embodiments,
20 Xi1X17Xz0 is selected from YNK and YQK. In some embodiments, X11X1gXx0 iS
YAK.

As described in detail in the experimental section to follow, the
selection of PD-L1 binding polypeptide variants has led to the identification of
25 anumber of individual PD-L1 binding motif (BM) sequences. These
sequences constitute individual embodiments of sequence i) according to this
aspect. The sequences of individual PD-L1 binding motifs correspond to
amino acid positions 8-36 in SEQ ID NO:1-808 presented in Figure 1. Hence,
in one embodiment of the PD-L1 binding polypeptide according to this aspect,
30 sequence i) corresponds to the sequence from position 8 to position 36 in a
sequence selected from the group consisting of SEQ ID NO:1-808. In one
embodiment, sequence i) corresponds to the sequence from position 8 to
position 36 in a sequence selected from the group consisting of SEQ ID
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NO:1-93 and 774-796, such as the group consisting of SEQ ID NO:1-93 and
774-787. In one embodiment, sequence i) corresponds to the sequence from
position 8 to position 36 in a sequence selected from the group consisting of
SEQ ID NO:1-93, 775, 776, 779-781 and 784-786, such as the group
consisting of SEQ ID NO:1-93, 776, 780, 781, 784 and 786, such as the
group consisting of SEQ ID NO:1-93, 776, 781 and 784, such as the group
consisting of SEQ ID NO:1-93, 776 and 784 or the group consisting of SEQ
ID NO:1-93, 776 and 781, for example the group consisting of SEQ ID NO:1-
93 and 776 or the group consisting of SEQ ID NO:1-93 and 781 or the group
consisting of SEQ ID NO:1-93 and 784. In one embodiment, sequence i)
corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 774, 775 and 780-
786, such as the group consisting of SEQ ID NO:1-93, 775, 780, 781, 784
and 786. In one embodiment, sequence i) corresponds to the sequence from
position 8 to position 36 in a sequence selected from the group consisting of
SEQ ID NO:1, 2,17, 776 and 781, such as the group consisting of SEQ ID
NO: 1, 2 and 776. In one embodiment, sequence i) corresponds to the
sequence from position 8 to position 36 in SEQ ID NO:1, SEQ ID NO:2 or
SEQ ID NO:776. In one embodiment, sequence i) corresponds to the
sequence from position 8 to position 36 in a sequence selected from the
group consisting of SEQ ID NO:1-93. In one embodiment, sequence i)
corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1, 3-8, 11, 13, 16, 18, 20,
22, 23, 43 and 73. In one embodiment, sequence i) corresponds to the
sequence from position 8 to position 36 in a sequence selected from the
group consisting of SEQ ID NO:1-24. For example, in one embodiment,
sequence i) corresponds to the sequence from position 8 to position 36 in a
sequence selected from the group consisting of SEQ ID NO:1-16, such as the
group consisting of SEQ ID NO:1, 2, 4, 5,7, 9 and 10. In another
embodiment, sequence i) corresponds to the sequence from position 8 to
position 36 in a sequence selected from the group consisting of SEQ 1D
NO:1, 3-6, 9-10, 12-21, 23 and 24, such as the group consisting of SEQ ID
NO:1, 4-6, 9, 14 and 18-21. In one embodiment, sequence i) corresponds to
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the sequence from position 8 to position 36 in a sequence selected from the
group consisting of SEQ ID NO:1-12, 14 and 17-21. In one embodiment,
sequence i) corresponds to the sequence from position 8 to position 36 in a
sequence selected from the group consisting of SEQ ID NO:1-12 and 17,
such as the group consisting of SEQ ID NO:1-5 and 17, such as the group
consisting of SEQ ID NO:1, 2 and 17. In one embodiment, sequence i)
corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1, 4, 5, 6, 9, 14 and 18-21,
such as the group consisting of SEQ ID NO:4, 5, 18 and 21, such as the
group consisting of SEQ ID NO:4, 5 and 21. In one embodiment, sequence i)
corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1, 2, 4, 5 and 21, such as
the group consisting of SEQ ID NO:1 and 2. In one embodiment, sequence i)
corresponds to the sequence from position 8 to position 36 in SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:21.

In some embodiments of the present disclosure, the BM as defined
above “forms part of” a three-helix bundle protein domain. This is understood
to mean that the sequence of the BM is “inserted” into or “grafted” onto the
sequence of the original three-helix bundle domain, such that the BM
replaces a similar structural motif in the original domain. For example, without
wishing to be bound by theory, the BM is thought to constitute two of the three
helices of a three-helix bundle, and can therefore replace such a two-helix
motif within any three-helix bundle. As the skilled person will realize, the
replacement of two helices of the three-helix bundle domain by the two BM
helices has to be performed so as not to affect the basic structure of the
polypeptide. That is, the overall folding of the Ca backbone of the polypeptide
according to this embodiment of the invention is substantially the same as
that of the three-helix bundle protein domain of which it forms a part, e.g.
having the same elements of secondary structure in the same order etc.
Thus, a BM according to the present disclosure “forms part” of a three-helix
bundle domain if the polypeptide according to this embodiment has the same
fold as the original domain, implying that the basic structural properties are
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shared, those properties e.g. resulting in similar CD spectra. The skilled
person is aware of other parameters that are relevant.
In particular embodiments, the PD-L1 binding motif (BM) thus forms
part of a three-helix bundle protein domain. For example, the BM may
5 essentially constitute two alpha helices with an interconnecting loop, within
said three-helix bundle protein domain. In particular embodiments, said three-
helix bundle protein domain is selected from domains of bacterial receptor
proteins. Non-limiting examples of such domains are the five different three-
helical domains of Protein A from Staphylococcus aureus, such as domain B,
10 and derivatives thereof. In some embodiments, the three-helical bundle
protein domain is a variant of protein Z, which is derived from domain B of
staphylococcal Protein A (Wahlberg E et al, 2003, PNAS 100(6):3185-3190).

In some embodiments where the PD-L1 binding polypeptide as
15 disclosed herein forms part of a three-helix bundle protein domain, the PD-L1
binding polypeptide may comprise a binding module (BMod), the amino acid
sequence of which is selected from:

iii) K-[BM]-DPSQSXXpLLX; EAKKLX3XeXiQ;
20
wherein
[BM] is a PD-L1 binding motif as defined herein;
Xa is selected from A and S;
Xy is selected from N and E;
25 X is selected from A, S and C;
X4 is selected from E, N and S;
Xe is selected from D, E and S; and
Xt is selected from A and S; and

30 iv) an amino acid sequence which has at least 93 % identity to a
sequence defined in iii).
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In some embodiments, said polypeptide may beneficially exhibit a high
structural stability, such as resistance to chemical modifications, to changes
in physical conditions and to proteolysis, during production and storage, as

well as in vivo.

As discussed above, polypeptides comprising minor changes as
compared to the above amino acid sequences, which do not largely affect the
tertiary structure and the function of the polypeptide, are also within the scope
of the present disclosure. Thus, in some embodiments, sequence iv) has at
least 93 %, such as at least 95 %, such as at least 97 % identity to a
sequence defined by iii).

In one embodiment, X, in sequence iii) is A.

In one embodiment, X, in sequence iii) is S.

In one embodiment, X, in sequence iii) is N.

In one embodiment, X, in sequence iii) is E.

In one embodiment, X. in sequence iii) is A.

In one embodiment, X. in sequence iii) is S.

In one embodiment, X. in sequence iii) is C.

In one embodiment, X4 in sequence iii) is E.

In one embodiment, X4 in sequence iii) is N.

In one embodiment, X4 in sequence iii) is S.

In one embodiment, X, in sequence iii) is D.

In one embodiment, X, in sequence iii) is E.

In one embodiment, X, in sequence iii) is S.

In one embodiment, X X, in sequence iii) is selected from EE, ES, SD, SE and SS.
In one embodiment, X4Xe in sequence iii) is ES.

In one embodiment, X4Xe in sequence iii) is SE.

In one embodiment, X4Xc in sequence iii) is SD.

In one embodiment, X; in sequence iii) is A.

In one embodiment, X; in sequence iii) is S.

In one embodiment, in sequence iii), X5 is A; Xy is N; X; is A and X is A.
In one embodiment, in sequence iii), X5 is S; Xy is E; Xc is A and Xt is A.
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In one embodiment, in sequence iii), X5 is A; Xp is N; X; is C and Xt is A.

In one embodiment, in sequence iii), X5is S; Xy is E; Xc is S and Xt is S.

In one embodiment, in sequence iii), X5is S; Xy is E; Xc is C and X;is S.

In one embodiment, in sequence iii), X5 is A; Xp is N; X¢ is A; XgXe is ND and X;is A.
In one embodiment, in sequence iii), X5 is S; X, is E; X. is A; XgXe is ND and X is A.
In one embodiment, in sequence iii), X5 is A; Xp is N; X¢ is C; X¢X¢ is ND and X is A.
In one embodiment, in sequence iii), X5 is S; Xy is E; X is S; X¢Xe is ND and X is S.
In one embodiment, in sequence iii), X5 is S; Xp is E; Xc is C; XyXe is ND and X¢is S.
In one embodiment, in sequence iii), X5 is A; X, is N; X; is A; XgXe is SE and X;is A.
In one embodiment, in sequence iii), X5 is S; X, is E; X. is A; X¢X¢ is SE and X is A.
In one embodiment, in sequence iii), X5 is A; X, is N; X; is C; XqXc is SE and Xsis A.
In one embodiment, in sequence iii), X5 is S; X, is E; X is S; X¢X¢ is SE and X is S.
In one embodiment, in sequence iii), X5 is S; X, is E; X. is C; XgXe is SE and X¢is S.
In one embodiment, in sequence iii), X5 is A; X, is N; X; is A; XgXe is SD and X is A.
In one embodiment, in sequence iii), X5 is S; X, is E; X. is A; X¢X¢ is SD and X¢is A.
In one embodiment, in sequence iii), X5 is A; Xp is N; X; is C; X¢X¢ is SD and X;is A.
In one embodiment, in sequence iii), X5 is S; X, is E; X is S; X¢X¢ is SD and X¢is S.

In one embodiment, in sequence iii), X5 is S; X, is E; X is C; XgXe is SD and Xsis S.

In yet a further embodiment, sequence iii) corresponds to the
sequence from position 7 to position 55 in a sequence selected from the
group consisting of SEQ ID NO:1-808 presented in Figure 1. Hence, in one
embodiment of the PD-L1 binding polypeptide according to this aspect,
sequence iii) corresponds to the sequence from position 7 to position 55 in a
sequence selected from the group consisting of SEQ ID NO:1-808. In one
embodiment, sequence iii) corresponds to the sequence from position 7 to
position 55 in a sequence selected from the group consisting of SEQ ID
NO:1-93 and 774-796, such as the group consisting of SEQ ID NO:1-93 and
774-787. In one embodiment, sequence iii) corresponds to the sequence from
position 7 to position 55 in a sequence selected from the group consisting of
SEQ ID NO:1-93, 775, 776, 779-781 and 784-786, such as the group
consisting of SEQ ID NO:1-93, 776, 780, 781, 784 and 786, such as the
group consisting of SEQ ID NO:1-93, 776, 781 and 784, such as the group
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consisting of SEQ ID NO:1-93, 776 and 784 or the group consisting of SEQ
ID NO:1-93, 776 and 781, for example the group consisting of SEQ ID NO:1-
93 and 776 or the group consisting of SEQ ID NO:1-93 and 781 or the group
consisting of SEQ ID NO:1-93 and 784. In one embodiment, sequence iii)
corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 774, 775 and 780-
786, such as the group consisting of SEQ ID NO:1-93, 775, 780, 781, 784
and 786. In one embodiment, sequence iii) corresponds to the sequence from
position 7 to position 55 in a sequence selected from the group consisting of
SEQ ID NO:1, 2,17, 776 and 781, such as the group consisting of SEQ ID
NO: 1, 2 and 776. In one embodiment, sequence iii) corresponds to the
sequence from position 7 to position 55 in SEQ ID NO:1, SEQ ID NO:2 or
SEQ ID NO:776. In one embodiment, sequence iii) corresponds to the
sequence from position 7 to position 55 in a sequence selected from the
group consisting of SEQ ID NO:1-93. In one embodiment, sequence iii)
corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1, 3-8, 11, 13, 16, 18, 20,
22, 23, 43 and 73. In one embodiment, sequence iii) corresponds to the
sequence from position 7 to position 55 in a sequence selected from the
group consisting of SEQ ID NO:1-24. For example, in one embodiment,
sequence iii) corresponds to the sequence from position 7 to position 55 in a
sequence selected from the group consisting of SEQ ID NO:1-16, such as the
group consisting of SEQ ID NO:1, 2, 4, 5,7, 9 and 10. In another
embodiment, sequence iii) corresponds to the sequence from position 7 to
position 55 in a sequence selected from the group consisting of SEQ 1D
NO:1, 3-6, 9-10, 12-21, 23 and 24, such as the group consisting of SEQ ID
NO:1, 4-6, 9, 14 and 18-21. In one embodiment, sequence iii) corresponds to
the sequence from position 7 to position 55 in a sequence selected from the
group consisting of SEQ ID NO:1-12, 14 and 17-21. In one embodiment,
sequence iii) corresponds to the sequence from position 7 to position 55 in a
sequence selected from the group consisting of SEQ ID NO:1-12 and 17,
such as the group consisting of SEQ ID NO:1-5 and 17, such as the group
consisting of SEQ ID NO:1, 2 and 17. In one embodiment, sequence iii)
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corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1, 4, 5, 6, 9, 14 and 18-21,
such as the group consisting of SEQ ID NO:4, 5, 18 and 21, such as the
group consisting of SEQ ID NO:4, 5 and 21. In one embodiment, sequence iii)

5 corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1, 2, 4, 5 and 21, such as
the group consisting of SEQ ID NO:1 and 2. In one embodiment, sequence iii)
corresponds to the sequence from position 7 to position 55 in SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:21.

10
Also, in a further embodiment, there is provided a PD-L1 binding
polypeptide, which comprises an amino acid sequence selected from:
V) YA-[BMod]-AP;
wherein [BMod] is a PD-L1 binding module as defined herein; and
15 Vi) an amino acid sequence which has at least 90 % identity to a

sequence defined in v).
Alternatively, there is provided a PD-L1 binding polypeptide, which
comprises an amino acid sequence selected from:
vii)  FN-/BMod]-AP;
20 wherein [BMod]is a PD-L1 binding module as defined herein; and
viii)  an amino acid sequence which has at least 90 % identity to a
sequence defined in vii).
For example, in one embodiment there is provided a PD-L1 binding
polypeptide selected from the group consisting of
25 iX) FNK-[BM]-DPSQS ANLLX. EAKKL NDAQA P;
wherein [BM] is a PD-L1 binding motif as defined above and X; is selected
from A and C; and
X) an amino acid sequence which has at least 90 % identity to a
sequence defined in ix).
30 In another embodiment, there is provided a PD-L1 binding polypeptide
selected from the group consisting of
Xi) FAK-[BM]-DPSQS SELLX. EAKKL SESQA P;
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wherein [BM] is a PD-L1 binding motif as defined above and X; is selected
from A, S and C; and

xii)  an amino acid sequence which has at least 90 % identity to a
sequence defined in xi).

In another embodiment, there is provided a PD-L1 binding polypeptide
selected from the group consisting of

xiii)  FAK-[BM]-DPSQS SELLX; EAKKL NDSQA P;
wherein [BM] is a PD-L1 binding motif as defined above and X; is selected
from A, S and C;

xiv)  an amino acid sequence which has at least 90 % identity to a
sequence defined in xiii).

In yet another embodiment, there is provided a PD-L1 binding
polypeptide selected from the group consisting of

xv)  YAK-[BM]-DPSQS SELLX; EAKKL NDSQA P;
wherein [BM] is a PD-L1 binding motif as defined above and X; is selected
from A, S and C;

xvi) and an amino acid sequence which has at least 90 % identity to
a sequence defined in xv).

As discussed above, polypeptides comprising minor changes as
compared to the above amino acid sequences, which do not largely affect the
tertiary structure and the function of the polypeptide, also fall within the scope
of the present disclosure. Thus, in some embodiments, sequence vi), viii), x),
xii), xiv) or xvi) may for example be at least 90 %, such as at least 92 %, such
as at least 94 %, such as at least 96 %, such as at least 98 % identical to a
sequence defined by v, vii), ix), xi), xiii) and xv), respectively.

In some embodiments, the PD-L1 binding motif may form part of a
polypeptide comprising an amino acid sequence selected from
ADNNFNK-/BM]-DPSQSANLLSEAKKLNESQAPK;
ADNKFNK-/BM]-DPSQSANLLAEAKKLNDAQAPK;
ADNKFNK-/BM]-DPSVSKEILAEAKKLNDAQAPK;
ADAQQNNFNK-/BM]-DPSQSTNVLGEAKKLNESQAPK;
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AQHDE-[BM]-DPSQSANVLGEAQKLNDSQAPK;
VDNKFNK-/BM]-DPSQSANLLAEAKKLNDAQAPK;
AEAKYAK-/BM]-DPSESSELLSEAKKLNKSQAPK;
VDAKYAK-[BM]-DPSQSSELLAEAKKLNDAQAPK;
5 VDAKYAK-[BM]-DPSQSSELLAEAKKLNDSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;

AEAKYAK-[BM]-DPSQSSELLSEAKKLNDSQAP;
AEAKFAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
AEAKFAK-[BM]-DPSQSSELLSEAKKLNDSQAP;

10 AEAKYAK-[BM]-DPSQSSELLAEAKKLNDAQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLSESQAPK;

AEAKYAK-/BM]-DPSQSSELLSEAKKLSESQAP;
AEAKFAK-/BM]-DPSQSSELLSEAKKLSESQAPK;
AEAKFAK-/BM]-DPSQSSELLSEAKKLSESQAP;

15 AEAKYAK-/BM]-DPSQSSELLAEAKKLSEAQAPK;
AEAKYAK-/BM]-QPEQSSELLSEAKKLSESQAPK;
AEAKYAK-[BM]-DPSQSSELLSEAKKLESSQAPK;
AEAKYAK-[BM]-DPSQSSELLSEAKKLESSQAP;
AEAKYAK-/BM]-DPSQSSELLAEAKKLESAQAPK;

20 AEAKYAK-[BM]-QPEQSSELLSEAKKLESSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLSDSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLSDSQAP;
AEAKYAK-/BM]-DPSQSSELLAEAKKLSDSQAPK;
AEAKYAK-/BM]-DPSQSSELLAEAKKLSDAQAPK;

25 AEAKYAK-/BM]-QPEQSSELLSEAKKLSDSQAPK;
VDAKYAK-[BM]-DPSQSSELLSEAKKLNDSQAPK;
VDAKYAK-[BM]-DPSQSSELLAEAKKLNDAQAPK;
VDAKYAK-[BM]-DPSQSSELLSEAKKLSESQAPK;
VDAKYAK-[BM]-DPSQSSELLAEAKKLSEAQAPK;

30 VDAKYAK-[BM]-QPEQSSELLSEAKKLSESQAPK;
VDAKYAK-[BM]-DPSQSSELLSEAKKLESSQAPK;
VDAKYAK-[BM]-DPSQSSELLAEAKKLESAQAPK;
VDAKYAK-/BM]-QPEQSSELLSEAKKLESSQAPK,;
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VDAKYAK-/BM]-DPSQSSELLSEAKKLSDSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLSDSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLSDAQAPK;
VDAKYAK-/BM]-QPEQSSELLSEAKKLSDSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLNKAQAPK;
AEAKYAK-/BM]-DPSQSSELLAEAKKLNKAQAPK; and
ADAKYAK-[BM]-DPSQSSELLSEAKKLNDSQAPK;
wherein [BM] is a PD-L1 binding motif as defined herein.

In one embodiment, the PD-L1 binding polypeptide comprises an
amino acid sequence selected from:
xvii) VDAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
wherein [BM] is a PD-L1 binding motif as defined herein; and
xviii) an amino acid sequence which has at least 89 % identity to the
sequence defined in xvii).

In one embodiment, the PD-L1 binding polypeptide comprises an
amino acid sequence selected from:
xix) AEAKFAK-/BM]-DPSQSSELLSEAKKLSESQAPK;
wherein [BM] is a PD-L1 binding motif as defined herein; and
xx)  an amino acid sequence which has at least 89 % identity to the
sequence defined in Xxix).

In one embodiment, the PD-L1 binding polypeptide comprises an
amino acid sequence selected from:
xxi) AEAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
wherein [BM] is a PD-L1 binding motif as defined herein; and
xxii) an amino acid sequence which has at least 89 % identity to the
sequence defined in xxi).

In one embodiment, the PD-L1 binding polypeptide comprises an
amino acid sequence selected from:
xxiii) AEAKFAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
wherein [BM] is a PD-L1 binding motif as defined herein; and
Xxiv) an amino acid sequence which has at least 89 % identity to the
sequence defined in xxiii).

PCT/EP2016/076040
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Again, polypeptides comprising minor changes as compared to the
above amino acid sequences, which do not largely affect the tertiary structure
and the function of the polypeptide, also fall within the scope of the present
disclosure. Thus, in some embodiments, sequence xviii), Xx), Xxii) or xxiv)
may for example be at least 89 %, such as at least 91 %, such as at least 93
%, such as at least 94 %, such as at least 96 %, such as at least 98 %
identical to a sequence defined by xvii), xix), xxi) and xxiii), respectively.

Sequence xvii) or xxi) in such a polypeptide may be selected from the
group consisting of SEQ ID NO:1-814 presented in Figure 1. In one
embodiment of the PD-L1 binding polypeptide according to this aspect,
sequence xvii) or xxi) corresponds to the sequence from position 1 to position
58 in a sequence selected from the group consisting of SEQ ID NO:1-808. In
one embodiment, sequence Xxvii) or xxi) corresponds to the sequence from
position 1 to position 58 in a sequence selected from the group consisting of
SEQ ID NO:1-93, 774-796 and 809-814, such as the group consisting of SEQ
ID NO:1-93, 774-787 and 809-814. In one embodiment, sequence Xxvii) or xxi)
corresponds to the sequence from position 1 to position 58 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 775, 776, 779-781,
784-786 and 809-814, such as the group consisting of SEQ ID NO:1-93, 776,
780, 781, 784, 786 and 809-814, such as the group consisting of SEQ ID
NO:1-93, 776, 781, 784 and 809-814, such as the group consisting of SEQ ID
NO:1-93, 776, 784, 809 and 811-814 or the group consisting of SEQ ID NO:1-
93, 776, 781, 809 and 811-814. In one embodiment, sequence xvii) or xxi)
corresponds to the sequence from position 1 to position 58 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 776, 809 and 811-814
or the group consisting of SEQ ID NO:1-93, 781, 809 and 811-814 or the
group consisting of SEQ ID NO:1-93, 784 and 811-814. In one embodiment,
sequence xvii) or xxi) corresponds to the sequence from position 1 to position
58 in a sequence selected from the group consisting of SEQ ID NO:1-93, 774,
775, 780-786 and 810-814, such as the group consisting of SEQ ID NO:1-93,
775,780,781, 784, 786 and 810-814. In one embodiment, sequence xvii) or
xxi) corresponds to the sequence from position 1 to position 58 in a sequence
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selected from the group consisting of SEQ ID NO:1-93, 776, 781 and 809-
813, such as the group consisting of SEQ ID NO:1-93, 781 and 810-813. In
one embodiment, sequence Xxvii) or xxi) corresponds to the sequence from
position 1 to position 58 in a sequence selected from the group consisting of
SEQ ID NO:1, 2,17, 776, 781, 809-812, such as the group consisting of SEQ
ID NO: 1, 2, 776, 809, 811 and 812. In one embodiment, sequence xvii)
corresponds to the sequence from position 1 to position 58 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 776 and 781, such as
the group consisting of SEQ ID NO:1-93 and 781. In one embodiment,
sequence xvii) corresponds to the sequence from position 1 to position 58 in
a sequence selected from the group consisting of SEQ ID NO:1, 2, 17, 776
and 781, such as the group consisting of SEQ ID NO: 1, 2 and 776. In one
embodiment, sequence xvii) corresponds to the sequence from position 1 to
position 58 in SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:776. In one
embodiment, sequence xvii) or xxi) corresponds to the sequence from
position 1 to position 58 in a sequence selected from the group consisting of
SEQ ID NO:1-93 and 811-813. In one embodiment, sequence xvii) or xxi)
corresponds to the sequence from position 1 to position 58 in a sequence
selected from the group consisting of SEQ ID NO:1, 3-8, 11, 13, 16, 18, 22,
23, 43, 73 and 811-813. In one embodiment, sequence Xxvii) or xxi)
corresponds to the sequence from position 1 to position 58 in a sequence
selected from the group consisting of SEQ ID NO:1-24 and 811-813. For
example, in one embodiment, sequence xvii) or xxi) corresponds to the
sequence from position 1 to position 58 in a sequence selected from the
group consisting of SEQ ID NO:1-16 and 811-813, such as the group
consisting of SEQ ID NO:1, 2,4,5,7,9, 10, 811 and 812. In another
embodiment, sequence xvii) or xxi) corresponds to the sequence from
position 1 to position 58 in a sequence selected from the group consisting of
SEQ ID NO:1, 3-6, 9-10, 12-21, 23, 24, 811 and 812, such as the group
consisting of SEQ ID NO:1, 4-6, 9, 14, 18-21, 811 and 812. In one
embodiment, sequence xvii) or xxi) corresponds to the sequence from
position 1 to position 58 in a sequence selected from the group consisting of
SEQ ID NO:1-12, 14, 17-21 and 811-812. In one embodiment, sequence xvii)
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or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-12, 17, 811
and 812, such as the group consisting of SEQ ID NO:1-5,17, 811 and 812,
such as the group consisting of SEQ ID NO:1, 2, 17, 811 and 812. In one
embodiment, sequence xvii) or xxi) corresponds to the sequence from
position 1 to position 58 in a sequence selected from the group consisting of
SEQ ID NO:1, 4, 5,6, 9, 14, 18, 19, 20, 21 and 811, such as the group
consisting of SEQ ID NO:4, 5, 18 and 21, such as the group consisting of
SEQ ID NO:4, 5 and 21. In one embodiment, sequence xvii)) corresponds to
the sequence from position 8 to position 36 in a sequence selected from the
group consisting of SEQ ID NO:1, 2, 4, 5 and 21, such as the group
consisting of SEQ ID NO:1 and 2. In one embodiment, sequence xvii) or xxi)
corresponds to the sequence from position 1 to position 58 in SEQ ID NO:1 or
811. In one embodiment, sequence xvii) or xxi) corresponds to the sequence
from position 1 to position 58 in SEQ ID NO:2 or 812. In one embodiment,
sequence xvii) corresponds to the sequence from position 1 to position 58 in
SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:21.

The terms “PD-L1 binding” and "binding affinity for PD-L1" as used in
this specification refer to a property of a polypeptide which may be tested for
example by ELISA or by the use of surface plasmon resonance (SPR)
technology.

For example as described in the examples below, PD-L1 binding
affinity may be tested in an experiment in which samples of the polypeptide
are captured on antibody-coated ELISA plates and biotinylated PD-L1 is
added followed by streptavidin-conjugated HRP. TMB substrate is added and
the absorbance at 450 nm is measured using a multi-well plate reader, such
as Victor® (Perkin Elmer). The skilled person may then interpret the results
obtained by such experiments to establish at least a qualitative measure of
the binding affinity of the polypeptide for PD-L1. If a quantitative measure is
desired, for example to determine the EC50 value (the half maximal effective
concentration) for the interaction, ELISA may also be used. The response of
the polypeptide against a dilution series of biotinylated PD-L1 is measured
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using ELISA as described above. The skilled person may then interpret the
results obtained by such experiments, and EC50 values may be calculated
from the results using for example GraphPad Prism 5 and non-linear
regression.

5 PD-L1 binding affinity may also be tested in an experiment in which
PD-L1, or a fragment thereof, is immobilized on a sensor chip of a surface
plasmon resonance (SPR) instrument, and the sample containing the
polypeptide to be tested is passed over the chip. Alternatively, the polypeptide
to be tested is immobilized on a sensor chip of the instrument, and a sample

10 containing PD-L1, or a fragment thereof, is passed over the chip. The skilled
person may then interpret the results obtained by such experiments to
establish at least a qualitative measure of the binding affinity of the
polypeptide for PD-L1. If a quantitative measure is desired, for example to
determine a Kp value for the interaction, surface plasmon resonance methods

15 may also be used. Binding values may for example be defined in a Biacore
(GE Healthcare) or ProteOn XPR 36 (Bio-Rad) instrument. PD-L1 is suitably
immobilized on a sensor chip of the instrument, and samples of the
polypeptide whose affinity is to be determined are prepared by serial dilution
and injected in random order. Kp values may then be calculated from the

20 results using for example the 1:1 Langmuir binding model of the
BlAevaluation 4.1 software, or other suitable software, provided by the
instrument manufacturer.

The terms “albumin binding” and “binding affinity for albumin” as used
in this disclosure refer to a property of a polypeptide which may be tested for

25 example by the use of SPR technology in a Biacore instrument or ProteOn
XPR36 instrument, in an analogous way to the example described above for
PD-L1.

In one embodiment, the PD-L1 binding polypeptide is capable of
30 binding to PD-L1 such that the Kp value of the interaction with PD-L1 is at
most 2 x 10® M, such as at most 1 x 10® M, such as at most 1 x 10® M, such
as at most 5 x 10"° M, such as at most 3 x 107'° M.
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In one embodiment, the PD-L1 binding polypeptide is capable of
binding to PD-L1 such that the kq value of the interaction with PD-L1 is at
most 1 x 10° s, such as at most 6 x 10 s™.

In one embodiment, there is provided a PD-L1 binding polypeptide
according to any preceding item which is capable of binding to PD-L1 such
that the EC50 value of the interaction is at most 1 x 10 M, such as at most 1
x 107" M, such as at most 7 x 107" M.

Binding of a polypeptide as defined herein to PD-L1 may interfere
either with signaling via PD-L1 in vivo or in vitro. When PD-L1 binds to PD-1,
the ligand/receptor interaction dampens the T-lymphocyte response by e.g.
inhibiting kinases involved in T-lymphocyte activation. Thus, blocking the
binding of PD-L1 to PD-1 restores the T-lymphocyte response. Blocking
activity may for example be quantified by the half maximal inhibitory
concentration (IC50), which is a measure of the effectiveness of a substance
in inhibiting a specific biological or biochemical function. This quantitative
measure indicates how much of a particular substance is needed to inhibit a
given biological process by half, and is commonly used in the art.

Thus, in one embodiment, there is provided a PD-L1 binding
polypeptide as defined herein which is capable of blocking PD-L1 dependent
signaling. In one embodiment, the half maximal inhibitory concentration
(IC50) of the blocking is at most 5 x 10® M, such as at most 1 x 10® M, such
as at most 5 x 10° M, such as at most 3.5 x 10 M, such as at most 1 x 10°®
M, such as at most 5 x 107'° M, such as at most 1 x 107® M. In one
embodiment, the PD-L1 binding polypeptide is capable of blocking the
interaction of PD-L1 with PD-1.

In one embodiment, said PD-L1 is human PD-L1. In another
embodiment, said PD-L1 is rhesus monkey PD-L1.

The skilled person will understand that various modifications and/or
additions can be made to a PD-L1 binding polypeptide according to any
aspect disclosed herein in order to tailor the polypeptide to a specific
application without departing from the scope of the present disclosure.
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For example, in one embodiment, there is provided a PD-L1 binding
polypeptide as described herein, which polypeptide has been extended by
and/or comprises additional amino acids at the C terminus and/or N terminus.
Such a polypeptide should be understood as a polypeptide having one or
more additional amino acid residues at the very first and/or the very last
position in the polypeptide chain. Thus, a PD-L1 binding polypeptide may
comprise any suitable number of additional amino acid residues, for example
at least one additional amino acid residue. Each additional amino acid residue
may individually or collectively be added in order to, for example, improve
and/or simplify production, purification, stabilization in vivo or in vitro, coupling
or detection of the polypeptide. Such additional amino acid residues may
comprise one or more amino acid residues added for the purpose of chemical
coupling. One example of this is the addition of a cysteine residue. Additional
amino acid residues may also provide a "tag” for purification or detection of
the polypeptide, such as a Hisg tag, a (HisGlu)s tag (‘HEHEHE” tag) or a
"myc” (c-myc) tag or a "FLAG” tag for interaction with antibodies specific to
the tag or immobilized metal affinity chromatography (IMAC) in the case of a
Hise-tag.

In one embodiment, there is provided a PD-L1 binding polypeptide as
described herein which comprises additional amino acids at the C-terminal
and/or N-terminal end. For example, in one embodiment of the PD-L1 binding
polypeptide as disclosed herein, it consists of any one of the sequences
disclosed herein, having from 0 to 15 additional C-terminal and/or N-terminal
residues, such as from 0 to 7 additional C-terminal and/or N-terminal
residues. In one embodiment, the PD-L1 binding polypeptide consists of any
one of the sequences disclosed herein, having from 0 to 15, such as from 0 to
4, such as 3 additional C-terminal residues. In one particular embodiment, the
PD-L1 binding polypeptide as described herein comprises the additional C-
terminal residues VDC or VEC.

The further amino acids as discussed above may be coupled to the
PD-L1 binding polypeptide by means of chemical conjugation (using known
organic chemistry methods) or by any other means, such as expression of the
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PD-L1 binding polypeptide as a fusion protein or joined in any other fashion,
either directly or via a linker, for example an amino acid linker.

A further polypeptide domain may moreover provide another PD-L1
binding moiety. Thus, in a further embodiment, there is provided a PD-L1
binding polypeptide in a multimeric form. Said multimer is understood to
comprise at least two PD-L1 binding polypeptides as disclosed herein as
monomer units, the amino acid sequences of which may be the same or
different. Multimeric forms of the polypeptides may comprise a suitable
number of domains, each having a PD-L1 binding motif, and each forming a
monomer within the multimer. These domains may have the same amino acid
sequence, but alternatively, they may have different amino acid sequences. In
other words, the PD-L1 binding polypeptide of the invention may form homo-
or heteromultimers, for example homo- or heterodimers. In one embodiment,
there is provided a PD-L1 binding polypeptide, wherein said monomer units
are covalently coupled together. In another embodiment, said PD-L1 binding
polypeptide monomer units are expressed as a fusion protein. In one
embodiment, there is provided a PD-L1 binding polypeptide in dimeric form.
In one particular embodiment, said dimeric form is a homodimeric form. In
another embodiment, said dimeric form is a heterodimeric form. For the sake
of clarity, throughout this disclosure, the term “PD-L1 binding polypeptide” is
used to encompass PD-L1 binding polypeptides in all forms, i.e. monomeric
and multimeric forms.

The further amino acids as discussed above may for example
comprise one or more further polypeptide domain(s). A further polypeptide
domain may provide the PD-L1 binding dimer with another function, such as
for example another binding function, or an enzymatic function, or a toxic
function or a fluorescent signaling function, or combinations thereof.

Furthermore, it may be beneficial that the PD-L1 binding polypeptide
as defined herein is part of a fusion protein or a conjugate comprising a
second or further moieties. Second and further moiety/moieties of the fusion
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polypeptide or conjugate in such a protein may suitably have a desired
biological activity.

Thus, in a second aspect of the present disclosure, there is provided a
fusion protein or a conjugate, comprising a first moiety consisting of a PD-L1
binding polypeptide according to the first aspect, and a second moiety
consisting of a polypeptide having a desired biological activity. In another
embodiment, said fusion protein or conjugate may additionally comprise
further moieties, comprising desired biological activities that can be either the
same as or different from the biological activity of the second moiety.

Non-limiting examples of a desired biological activity comprise a
therapeutic activity, a binding activity and an enzymatic activity. In one
embodiment, the second moiety having a desired biological activity is a
therapeutically active polypeptide. In one embodiment, said second moiety is
an immune response modifying agent. In another embodiment, said second
moiety is an anti-cancer agent.

In one embodiment of either the first or second aspect of the present
disclosure, there is provided a PD-L1 binding polypeptide, fusion protein or
conjugate which comprises an immune response modifying agent. Non-
limiting examples of additional immune response modifying agents include
immunomodulating agents or other anti-inflammatory agents

In one embodiment of either the first or second aspect of the present
disclosure, there is provided a PD-L1 binding polypeptide, fusion protein or
conjugate which comprises an anti-cancer agent. Non-limiting examples of
anti-cancer agents include agents selected from the group consisting of
auristatin, anthracycline, calicheamycin, combretastatin, doxorubicin,
duocarmycin, the CC-1065 anti-tumor-antibiotic, ecteinsascidin,
geldanamycin, maytansinoid, methotrexate, mycotoxin, taxol, ricin, bouganin,
gelonin, pseudomonas exotoxin 38 (PE38), diphtheria toxin (DT), and their
analogues, and derivates thereof and combinations thereof. A skilled person
would appreciate that the non-limiting examples of anti-cancer agents include
all possible variants of said agents, for example the agent auristatin is
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intended to include for example auristatin E, auristatin F, auristatin PE, and
derivatives thereof.

Non-limiting examples of therapeutically active polypeptides are
biomolecules, such as molecules selected from the group consisting of
human endogenous enzymes, hormones, growth factors, chemokines,
cytokines and lymphokines.

Non-limiting examples of binding activities are binding activities which
increase the in vivo half-life of the fusion protein or conjugate, and binding
activities which act to block a biological activity. One example of such a
binding activity is a binding activity, which increases the in vivo half-life of a
fusion protein or conjugate. In one embodiment of said fusion protein or
conjugate, the in vivo half-life of said fusion protein or conjugate is longer than
the in vivo half-life of the polypeptide having the desired biological activity per
se. In one embodiment, said in vivo half-life is increased at least 10 times,
such as at least 25 times, such as at least 50 times, such as at least 75 times,
such as at least 100 times compared the in vivo half-life of the fusion protein
or conjugate per se.

The fusion protein or conjugate may comprise at least one further
moiety. In one particular embodiment, said target is albumin, binding to which
increases the in vivo half-life of said fusion protein or conjugate. In one
embodiment, said albumin binding activity is provided by an albumin binding
domain (ABD) of streptococcal protein G or a derivative thereof. Thus, said
fusion protein may for example comprise a PD-L1 binding polypeptide in
monomeric or multimeric form (such as a homodimeric or heterodimeric form)
as defined herein and an albumin binding domain of streptococcal protein G
or a derivative thereof.

In another embodiment, said there is provided a fusion protein or a
conjugate wherein said second moiety having a desired binding activity is a
protein based on protein Z, derived from the B domain of protein A from
Staphylococcus aureus, which has a binding affinity for a target other than
PD-L1.

For example, said fusion protein or conjugate, comprising at least one
further moiety, may comprise [PD-L1 binding polypeptide] — [albumin binding
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moiety] — [moiety with affinity for selected target]. It is to be understood that
the three moieties in this example may be arranged in any order from the N-
to the C-terminal of the polypeptide.

The skilled person is aware that the construction of a fusion protein
often involves the use of linkers between the functional moieties to be fused,
and there are different kinds of linkers with different properties, such as
flexible amino acid linkers, rigid amino acid linkers and cleavable amino acid
linkers. Linkers have been used to for example increase stability or improve
folding of fusion proteins, to increase expression, improve biological activity,
enable targeting and alter pharmacokinetics of fusion proteins. Thus, in one
embodiment, the polypeptide according to any aspect disclosed herein further
comprises at least one linker, such as at least one linker selected from flexible
amino acid linkers, rigid amino acid linkers and cleavable amino acid linkers.
In one embodiment, said linker is arranged between said PD-L1 binding
polypeptide and a further polypeptide domain, such as between a PD-L1
binding domain as disclosed herein and an antibody or antigen binding
fragment thereof (as described in further detail below). Flexible linkers are
often used in the art when the joined domains require a certain degree of
movement or interaction, and may be particularly useful in some
embodiments of the complex. Such linkers are generally composed of small,
non-polar (for example G) or polar (for example S or T) amino acids. Some
flexible linkers primarily consist of stretches of G and S residues, for example
(GGGGS),. Adjusting the copy number “p” allows for optimization of linker in
order to achieve appropriate separation between the functional moieties or to
maintain necessary inter-moiety interaction. Apart from G and S linkers, other
flexible linkers are known in the art, such as G and S linkers containing
additional amino acid residues, such as T and A, to maintain flexibility, as well
as polar amino acid residues to improve solubility. Additional non-limiting
examples of linkers include GGGGSLVPRGSGGGGS, (GS)s, (GS)4, (GS)s,
GGSGGHMGSGG, GGSGGSGGSGG, GGSGG, GGSGGGGG,
GGGSEGGGSEGGGSEGGG, AAGAATAA, GGGGG, GGSSG,
GSGGGTGGGSG, GSGGGTGGGSG, GSGSGSGSGGSG,
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GSGGSGGSGGSGGS and GSGGSGSGGSGGSG, corresponding to SEQ
ID NO:820-836, respectively, and GT. The skilled person is aware of other
suitable linkers.

In one embodiment, said linker is a flexible linker comprising glycine
(G), serine (S) and/or threonine (T) residues. In one embodiment, said linker
has a general formula selected from (GnSm), and (SnGm),, Wherein,
independently, n=1-7, m=0-7,n+ m< 8 and p = 1-7. In one embodiment,
n = 1-5. In one embodiment, m = 0-5. In one embodiment, p = 1-5. In a more
specific embodiment,n =4, m =1 and p = 1-4. In one embodiment, said
linker is selected from the group consisting of S4G, (S4G)s and (S4G)4. In one
embodiment, said linker is selected from the group consisting of G4S and
(G4S)s. In one particular embodiment, said linker is G4S and in another
embodiment said linker is (G4S)s.

With regard to the description above of fusion proteins or conjugates
incorporating a PD-L1 binding polypeptide according to the disclosure, it is to
be noted that the designation of first, second and further moieties is made for
clarity reasons to distinguish between PD-L1 binding polypeptide or
polypeptides according to the invention on the one hand, and moieties
exhibiting other functions on the other hand. These designations are not
intended to refer to the actual order of the different domains in the polypeptide
chain of the fusion protein or conjugate. Similarly, the designations first and
second monomer units are made for clarity reasons to distinguish between
said units. Thus, for example, said first moiety (or monomer unit) may without
restriction appear at the N-terminal end, in the middle, or at the C-terminal
end of the fusion protein or conjugate.

Recently, considerable progress has been made in the development of
multispecific agents, such as antibodies with the ability to bind to more than
one antigen, for example through engineering of the complementarity
determining regions (CDRs) to address two antigens in a single antibody
combining site (Bostrom et al, 2009, Science 323(5921):1610-1614; Schaefer
et al, 2011, Cancer Cell 20(4):472-486), via construction of heterodimeric
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antibodies using engineered Fc units (Carter, 2001, J Immunol Methods
248(1-2):7-15; Schaefer et al, 2011, Proc Natl Acad Sci USA 108(27):11187-
11192) and via genetic fusion of auxiliary recognition units to N- or C-termini
of light or heavy chains of full-length antibodies (Kanakaraj et al, 2012, MAbs
4(5):600-613; LaFleur et al, 2013, MAbs 5(2):208-218). Thus, it may be
beneficial for a molecule incorporating an affinity for PD-L1 as disclosed
herein to also exhibit affinity for another factor, such as a factor associated
with cancer or an immune response associated factor.

Thus, in third aspect of the present disclosure, there is provided a
complex comprising at least one PD-L1 binding polypeptide and at least one
antibody or an antigen binding fragment thereof, wherein the PD-L1 binding
polypeptide is as described herein.

When used herein, the term “complex” is intended to refer to two or
more associated polypeptide chains, at least one having an affinity for PD-L1
and at least one being an antibody or an antigen binding fragment thereof.
These polypeptide chains may each contain different protein domains, and
the resulting multiprotein complex can have multiple functions. “Complex”
intends to refer to two or more polypeptides as defined herein, connected by
covalent bonds, for example two or more polypeptide chains connected by
covalent bonds through expression thereof as a recombinant fusion protein,
or associated by chemical conjugation.

As is well known, antibodies are immunoglobulin molecules capable of
specific binding to a target (an antigen), such as a carbohydrate,
polynucleotide, lipid, polypeptide or other, through at least one antigen
recognition site located in the variable region of the immunoglobulin molecule.
As used herein, the term “antibody or an antigen binding fragment thereof”
encompasses not only full-length or intact polyclonal or monoclonal
antibodies, but also antigen-binding fragments thereof, such as Fab, Fab’,
F(ab')2, Fabs, Fv and variants thereof, fusion proteins comprising one or more
antibody portions, humanized antibodies, chimeric antibodies, minibodies,
diabodies, triabodies, tetrabodies, linear antibodies, single chain antibodies,
multispecific antibodies (e.g., bispecific antibodies) and any other modified
configuration of the immunoglobulin molecule that comprises an antigen
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recognition site of the required specificity, including glycosylation variants of
antibodies, amino acid sequence variants of antibodies and covalently
modified antibodies. Further examples of modified antibodies and antigen
binding fragments thereof include nanobodies, AlbudAbs, DARTSs (dual
affinity re-targeting), BiTEs (bispecific T-cell engager), TandAbs (tandem
diabodies), DAFs (dual acting Fab), two-in-one antibodies, SMIPs (small
modular immunopharmaceuticals), FynomAbs (fynomers fused to antibodies),
DVD-Igs (dual variable domain immunoglobulin), CovX-bodies (peptide
modified antibodies), duobodies and triomAbs. This listing of variants of
antibodies and antigen binding fragments thereof is not to be seen as limiting,
and the skilled person is aware of other suitable variants.

A full-length antibody comprises two heavy chains and two light chains.
Each heavy chain contains a heavy chain variable region (Vy) and first,
second and third constant regions (Cx1, Cx2 and Cy3). Each light chain
contains a light chain variable region (V.) and a light chain constant region
(CL). Depending on the amino acid sequence of the constant domain of its
heavy chains, antibodies are assigned to different classes. There are six
major classes of antibodies: IgA, IgD, IgE, IgG, IgM and IgY, and several of
these may be further divided into subclasses (isotypes), e.g., IgG1, 1gG2,
IgG3, IgG4, IgA1 and IgA2. The term “full-length antibody” as used herein
refers to an antibody of any class, such as IgD, IgE, IgG, IgA, IgM or IgY (or
any sub-class thereof). The subunit structures and three-dimensional
configurations of different classes of antibodies are well known.

An “antigen binding fragment” is a portion or region of an antibody
molecule, or a derivative thereof, that retains all or a significant part of the
antigen binding of the corresponding full-length antibody. An antigen binding
fragment may comprise the heavy chain variable region (Vu), the light chain
variable region (VL), or both. Each of the Vy and V| typically contains three
complementarity determining regions CDR1, CDR2 and CDR3. The three
CDRs in Vyor V_ are flanked by framework regions (FR1, FR2, FR3 and
FR4). As briefly listed above, examples of antigen binding fragments include,
but are not limited to: (1) a Fab fragment, which is a monovalent fragment
having a V| -C_ chain and a Vy-Cy1 chain; (2) a Fab’ fragment, which is a Fab
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fragment with the heavy chain hinge region, (3) a F(ab'). fragment, which is a
dimer of Fab’ fragments joined by the heavy chain hinge region, for example
linked by a disulfide bridge at the hinge region; (4) an Fc fragment; (5) an Fv
fragment, which is the minimum antibody fragment having the V_and Vu
domains of a single arm of an antibody; (6) a single chain Fv (scFv) fragment,
which is a single polypeptide chain in which the Vy and V| domains of an
scFv are linked by a peptide linker; (7) an (scFv)2, which comprises two Vy
domains and two V_ domains, which are associated through the two Vy
domains via disulfide bridges and (8) domain antibodies, which can be
antibody single variable domain (Vy or V. ) polypeptides that specifically bind
antigens.

Antigen binding fragments can be prepared via routine methods. For
example, F(ab’), fragments can be produced by pepsin digestion of a full-
length antibody molecule, and Fab fragments can be generated by reducing
the disulfide bridges of F(ab’). fragments. Alternatively, fragments can be
prepared via recombinant technology by expressing the heavy and light chain
fragments in suitable host cells (e.g., E. coli, yeast, mammalian, plant or
insect cells) and having them assembled to form the desired antigen-binding
fragments either in vivo or in vitro. A single-chain antibody can be prepared
via recombinant technology by linking a nucleotide sequence coding for a
heavy chain variable region and a nucleotide sequence coding for a light
chain variable region. For example, a flexible linker may be incorporated
between the two variable regions. The skilled person is aware of methods for
the preparation of both full-length antibodies and antigen binding fragments
thereof.

Thus, in one embodiment, this aspect of the disclosure provides a
complex as defined herein, wherein said at least one antibody or antigen
binding fragment thereof is selected from the group consisting of full-length
antibodies, Fab fragments, Fab’ fragments, F(ab’). fragments, Fc fragments,
Fv fragments, single chain Fv fragments, (scFv). and domain antibodies. In
one embodiment, said at least one antibody or antigen binding fragment
thereof is selected from full-length antibodies, Fab fragments and scFv



WO 2017/072280 PCT/EP2016/076040

10

15

20

25

30

35

fragments. In one particular embodiment, said at least one antibody or
antigen binding fragment thereof is a full-length antibody.

In one embodiment of said complex as defined herein, the antibody or
antigen binding fragment thereof is selected from the group consisting of
monoclonal antibodies, human antibodies, humanized antibodies, chimeric
antibodies, and antigen-binding fragments thereof.

The term “monoclonal antibodies” as used herein refers to antibodies
having monovalent affinity, meaning that each antibody molecule in a sample
of the monoclonal antibody binds to the same epitope on the antigen,
whereas the term “polyclonal antibodies” as used herein refers to a collection
of antibodies that react against a specific antigen, but in which collection there
may be different antibody molecules for example identifying different epitopes
on the antigen. Polyclonal antibodies are typically produced by inoculation of
a suitable mammal and are purified from the mammal’s serum. Monoclonal
antibodies are made by identical immune cells that are clones of a unique
parent cell (for example a hybridoma cell line). The term “human antibody” as
used herein refers to antibodies having variable and constant regions
corresponding substantially to, or derived from, antibodies obtained from
human subjects. The term “chimeric antibodies” as used herein, refers to
recombinant or genetically engineered antibodies, such as for example
mouse monoclonal antibodies, which contain polypeptides or domains from a
different species, for example human, introduced to reduce the antibodies’
immunogenicity. The term “humanized antibodies” refers to antibodies from
non-human species whose protein sequences have been modified to
increase their similarity to antibody variants produced naturally in humans, in
order to reduce immunogenicity.

The complex as described herein may for example be present in the
form of a fusion protein or a conjugate. Thus, said at least one PD-L1 binding
polypeptide and said at least one antibody, or antigen binding fragment
thereof, may be coupled by means of chemical conjugation (using known
organic chemistry methods) or by any other means, such as expression of the
complex as a fusion protein or joined in any other fashion, either directly or
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via a linker, for example an amino acid linker. The skilled person will
appreciate that the above description of linker sequences in relation to fusion
polypeptides is equally relevant for the complex as disclosed herein.

Thus in one embodiment, there is provided a complex as defined
herein, wherein said complex is a fusion protein or a conjugate. In one
embodiment, said complex is a fusion protein. In another embodiment, said
complex is a conjugate. In one embodiment of said complex, said PD-L1
binding polypeptide is attached to the N-terminus or C-terminus of the heavy
chain of said antibody or antigen binding fragment thereof. In another
embodiment, said PD-L1 binding polypeptide is attached to the N-terminus or
C-terminus of the light chain of said antibody or antigen binding fragment
thereof. In one embodiment, said PD-L1 binding polypeptide is attached to
the N-terminus and/or C-terminus of the light chain and heavy chain of said
antibody or antigen binding fragment thereof. For example, the PD-L1 binding
polypeptide may be attached to only the N-terminus of the heavy chain(s),
only the N-terminus of the light chain(s), only the C-terminus of the heavy
chain(s), only the C-terminus of the light chain(s), both the N-terminus and the
C-terminus of the heavy chain(s), both the N-terminus and the C-terminus of
the light chain(s), only the C-terminus of the light chain(s) and the N-terminus
of the heavy chain(s), only the C-terminus of the heavy chain(s) and the N-
terminus of the light chain(s), of said antibody or antigen binding fragment
thereof.

In one embodiment there is provided a complex, wherein said PD-L1
binding polypeptide is attached either to the C-terminus or the N-terminus of
the heavy chain or the light chain of said antibody or antigen binding fragment
thereof.

In one particular embodiment, there is provided a complex according to
any preceding item, wherein said antibody or antigen binding fragment
thereof has affinity for an antigen, for example an antigen associated with an
infectious disease, or an antigen associated with cancer. For example, said
antigen may be PD-1 or CTLA-4.

In one embodiment there is provided a fusion protein, conjugate or
complex as described herein, wherein the said second or further
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moiety/moieties or antibody or antigen binding fragment thereof is an inhibitor
selected from the group consisting of inhibitors of: PD-1, CTLA-4, T-cell
immunoglobulin and mucin containing protein-3 (TIM-3), galectin-9 (GAL-9),
lymphocyte activation gene-3 (LAG-3), PD-L2, B7 homolog 3 (B7-H3), B7
homolog 4 (B7-H4), V-domain |g suppressor of T-cell activation (VISTA),
carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAM1), B
and T lymphocyte attenuator (BTLA), colony stimulating factor 1 receptor
(CSF1R), herpes virus entry mediator (HVEM), killer immunoglobulin receptor
(KIR), adenosine, adenosine A2a receptor (A2aR), CD200-CD200R and T
cell Ig and ITIM domain.

In one embodiment, said second moiety or antibody or antigen binding
fragment thereof is an inhibitor of PD-1, such as an inhibitor selected from the
group consisting of nivolumab, pidilizumab, BMS 936559, MPDL3280A
(Roche) and pembrolizumab. In a specific embodiment, the inhibitor is
pembrolizumab.

In one embodiment, said second moiety or antibody or antigen binding
fragment thereof is an inhibitor of CTLA-4, such as an inhibitor selected from
the group consisting of belatacept, abatacept, tremelimumab and ipilimumab.
In a specific embodiment, the inhibitor is ipilimumab.

In one embodiment there is provide a fusion protein, conjugate or
complex as described herein, wherein said second moiety or antibody or
antigen binding fragment thereof is an agonist selected from the group
consisting of agonists of CD134, CD40, 4-1BB and glucocorticoid-induced
TNFR-related protein (GITR).

The above aspects furthermore encompass polypeptides in which the
PD-L1 binding polypeptide according to the first aspect, the PD-L1 binding
polypeptide as comprised in a fusion protein or conjugate according to the
second aspect or in a complex according to the third aspect, further
comprises a label, such as a label selected from the group consisting of
fluorescent dyes and metals, chromophoric dyes, chemiluminescent
compounds, bioluminescent proteins, enzymes, radionuclides, radioactive
particles and pretargeting recognition tags. Such labels may for example be
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used for detection of the polypeptide. For example, in some embodiments,
such labeled polypeptide may for example be used for labeling or targeting
tumors which have a high expression of PD-L1.

Indirect labeling of a Z variant polypeptide was recently shown using
pretargeting recognition tags (Westerlund et al (2015), Bioconjugate Chem
26:1724-1736). Similarly, the disclosure provides a PD-L1 binding polypeptide
as described herein labeled with a pretargeting moiety, which may then be
used for indirect labeling with a moiety complementary to the pretargeting
moiety. When comprising a pretargeting moiety, a PD-L1 binding agent of the
present disclosure is able to associate with a complementary pretargeting
moiety, and such complementary pretargeting moiety may then comprise or
be attached to a suitable radionuclide. The skilled person is aware of suitable
radionuclides for therapeutic, diagnostic and/or prognostic purposes. Such a
radionuclide may be chelated to said complementary pretargeting moiety via
a chelating environment as generally described for the PD-L1 binding agent
below.

In one embodiment, the complementary pair of pretargeting moieties
comprise stept(avidin)/biotin, oligonucleotide/complementary oligonucleotide
such as DNA/complementary DNA, RNA/complementary RNA,
phosphorothioate nucleic acid/ complementary phosphorothioate nucleic acid
and peptide nucleic acid (PNA)/complementary peptide nucleic acid (cPNA)
and morpholinos/ complementary morpholinos. In one particular embodiment,
said pretargeting moiety is a PNA oligonucleotide, such as a 10-20-mer PNA
sequence, such as a 15-mer PNA sequence.

In embodiments in which the polypeptide, fusion protein, conjugate or
complex is labeled, directly or indirectly (e.g. via pretargeting as described
above), with an imaging agent (e.g. radioactive agent), measuring the amount
of labeled polypeptide present in a tumor may be done using imaging
equipment, such as through acquiring radioactivity counts or images of
radiation density, or derivatives thereof such as radiation concentration. Non-
limiting examples of radionuclides, suitable for either direct labeling of the PD-
L1 binding agent according to any aspect disclosed herein, or for indirect
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labeling by labeling of a complementary pretargeting moiety, include ®Ga,
110m|n, 18F, 45Ti, 44SC, 61CU, GGGa, 64CU, SSCO, 72AS, 86Y, 892r, 124|, 768[', 111|n,
99m-|-C, 123|, 131 and ¥ Ga.

In one embodiment, the imaging equipment used in such
measurements is positron emission tomography (PET) equipment, in which
case the radionuclide is selected such that it is suitable for PET. The skilled
person is aware of radionuclides suitable for use with PET. For example, a
PET radionuclide is selected from the group consisting of ®®Ga, '°™In, '°F,
**Ti, ¥Sc, *'Cu, *°Ga, **Cu, *°Co, "As, *°Y, ¥zr, "*!l and "Br.

In another embodiment, the imaging equipment used is single-photon
emission computed tomography (SPECT) equipment, in which case the
radionuclide is selected such that it is suitable for SPECT. The skilled person
is aware of radionuclides suitable for use with SPECT. For example, a
SPECT radionuclide is selected from the group consisting of '"'In, *™T¢, 2|,
31 and ¥’ Ga.

Thus, in one embodiment there is provided a PD-L1 binding
polypeptide, fusion protein or complex as described herein, which comprises
a direct or indirect radionuclide label, such as a radionuclide selected from the
group consisting of ©Ga, ""°"In, "®F, *°Ti, **Sc, *'Cu, **Ga, **Cu, *°Co, "%As,
8y, 89zr, 24, "®Br, "In, ®*™Tc, 2%, 'l and ®’Ga, such as the group
consisting of ®*Ga, ""°"In, "°F, *°Ti, **Sc, *'Cu, *Ga, *'Cu, *Co, *As, #Y,

827r, 124l and "®Br, such as '°F.

In some embodiments, the labeled PD-L1 binding polypeptide is
present as a moiety in a fusion protein, conjugate or complex also comprising
a second moiety having a desired biological activity. The label may in some
instances be coupled only to the PD-L1 binding polypeptide, and in some
instances both to the PD-L1 binding polypeptide and to the second moiety of
the fusion protein or conjugate and/or the antibody or antigen binding
fragment thereof the complex. Furthermore, it is also possible that the label
may be coupled to a second moiety, or antibody or antigen binding fragment
thereof only and not to the PD-L1 binding moiety. Hence, in yet another
embodiment, there is provided a PD-L1 binding polypeptide comprising a
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second moiety, wherein said label is coupled to the second moiety only. In
another embodiment, there is provided a complex as defined herein, wherein
said label is coupled to the antibody or antigen binding fragment thereof only.

When reference is made to a labeled polypeptide, this should be
understood as a reference to all aspects of polypeptides as described herein,
including PD-L1 binding polypeptides, fusion proteins, conjugates and
complexes comprising a PD-L1 binding polypeptide. Thus, a labeled
polypeptide may contain only the PD-L1 binding polypeptide and e.g. a
therapeutic radionuclide, which may be chelated or covalently coupled to the
PD-L1 binding polypeptide, or contain the PD-L1 binding polypeptide, a
therapeutic radionuclide and a second moiety such as a small molecule
having a desired biological activity, for example a therapeutic efficacy. A
labeled polypeptide may contain a PD-L1 binding polypeptide in
heterodimeric form and e.g. a therapeutic radionuclide, which may be
chelated or covalently coupled to the PD-L1 binding polypeptide, or contain
the PD-L1 binding polypeptide in heterodimeric form, a therapeutic
radionuclide and a second moiety such as a small molecule having a desired
biological activity, for example a therapeutic efficacy. Also envisioned is a
complex which contains a PD-L1 binding polypeptide as defined herein, an
antibody or antigen binding fragment thereof and a e.g. a therapeutic
radionuclide, which may be chelated or covalently coupled to the PD-L1
binding polypeptide or to the antibody or antigen binding fragment thereof.
The skilled person is aware of other possible variants.

In embodiments where the PD-L1 binding polypeptide, fusion protein,
conjugate or complex is radiolabeled, such a radiolabeled polypeptide may
comprise a radionuclide. A majority of radionuclides have a metallic nature
and metals are typically incapable of forming stable covalent bonds with
elements presented in proteins and peptides. For this reason, labeling of
proteins and peptides with radioactive metals is performed with the use of
chelators, i.e. multidentate ligands, which form non-covalent compounds,
called chelates, with the metal ions. In an embodiment of the PD-L1 binding
polypeptide, fusion protein, conjugate or complex, the incorporation of a
radionuclide is enabled through the provision of a chelating environment,
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through which the radionuclide may be coordinated, chelated or complexed to
the polypeptide. One example of a chelator is the polyaminopolycarboxylate
type of chelator. Two classes of such polyaminopolycarboxylate chelators can
be distinguished: macrocyclic and acyclic chelators.

In one embodiment, the PD-L1 binding polypeptide, fusion protein,
conjugate or complex comprises a chelating environment provided by a
polyaminopolycarboxylate chelator conjugated to the PD-L1 binding
polypeptide via a thiol group of a cysteine residue or an epsilon amine group
of a lysine residue.

The most commonly used macrocyclic chelators for radioisotopes of
indium, gallium, yttrium, bismuth, radioactinides and radiolanthanides are
different derivatives of DOTA (1,4,7,10-tetraazacyclododecane-1,4,7,10-
tetraacetic acid). In one embodiment, a chelating environment of the PD-L1
binding polypeptide, PD-L1 binding polypeptide in heterodimeric form, fusion
protein, conjugate or complex is provided by DOTA or a derivative thereof.
More specifically, in one embodiment, a chelating polypeptide encompassed
by the present disclosure is obtained by reacting the DOTA derivative
1,4,7,10-tetraazacyclododecane-1,4,7-tris-acetic acid-10-
maleimidoethylacetamide (maleimidomonoamide-DOTA) with said
polypeptide. In one embodiment, a chelating polypeptide encompassed by
the present disclosure is obtained by reacting the DOTA derivative DOTAGA
(2,2’,2”-(10-(2,6-dioxotetranydro-2H-pyran-3-yl)-1,4,7,10-
tetraazacyclododecane-1,4,7-triyl)triacetic acid) with said polypeptide.
Additionally, 1,4,7-triazacyclononane-1,4,7-triacetic acid (NOTA) and
derivatives thereof may be used as chelators. Hence, in one embodiment, a
chelating environment of the PD-L1 binding polypeptide, PD-L1 binding
polypeptide in heterodimeric form, fusion protein, conjugate or complex is
provided by NOTA or a derivative thereof. In one embodiment, a chelating
polypeptide encompassed by the present disclosure is obtained by reacting
the NOTA derivative NODAGA (2,2’-(7-(1-carboxy-4-((2,5-dioxopyrrolidin-1-
yl)oxy)-4-oxobutyl)-1,4,7-triazonane-1,4-diyl)diacetic acid) with said
polypeptide. The most commonly used acyclic polyaminopolycarboxylate
chelators are different derivatives of DTPA (diethylenetriamine-pentaacetic
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acid). Hence, polypeptides having a chelating environment provided by
diethylenetriaminepentaacetic acid or derivatives thereof are also
encompassed by the present disclosure.

5 In further aspects of the present disclosure, there is provided a
polynucleotide encoding a PD-L1 binding polypeptide, fusion protein or
complex as described herein; an expression vector comprising said
polynucleotide; and a host cell comprising said expression vector.

Also encompassed by this disclosure is a method of producing PD-L1
10 binding polypeptide, fusion protein or complex as described above,
comprising culturing said host cell under conditions permissive of expression
of said polypeptide from its expression vector, and isolating the polypeptide.
The PD-L1 binding polypeptide, fusion protein or complex of the
present disclosure may alternatively be produced by non-biological peptide
15 synthesis using amino acids and/or amino acid derivatives having protected
reactive side-chains, the non-biological peptide synthesis comprising
- step-wise coupling of the amino acids and/or the amino acid
derivatives to form a polypeptide, fusion protein or complex as described
herein having protected reactive side-chains,
20 - removal of the protecting groups from the reactive side-chains of the
polypeptide fusion protein or complex, and
- folding of the polypeptide in aqueous solution.

A complex as disclosed herein may also be produced by the
25 conjugation of at least one PD-L1 binding polypeptide or fusion protein as
described herein to at least one antibody or antigen binding fragment thereof.
The skilled person is aware of conjugation methods, such as conventional
chemical conjugation methods, for example using charged succinimidyl esters
or carbodiimides.
30
It should be understood that the PD-L1 binding polypeptide according
to the present disclosure may be useful as a therapeutic, diagnostic and/or
prognostic agent in its own right or as a means for targeting other therapeutic
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or diagnostic agents, with e.g. direct or indirect effects on PD-L1. A direct
therapeutic effect may for example be accomplished by inhibiting PD-L1
signaling. An indirect therapeutic effect may for example be accomplished by
pretargeting using PD-L1 binding polypeptides as described above.

Thus, in another aspect, there is provided a composition comprising a
PD-L1 binding polypeptide, fusion protein, conjugate or complex as described
herein and at least one pharmaceutically acceptable excipient or carrier. In
one embodiment, said composition further comprises at least one additional
active agent, such as at least two additional active agents, such as at least
three additional active agents. Non-limiting examples of additional active
agents that may prove useful in such combination are immune response
modifying agents and anti-cancer agents as described herein.

The small size and robustness of the PD-L1 binding polypeptides of
the present disclosure confer several advantages over conventional
monoclonal antibody based therapies. Such advantages include advantages
in formulation, modes of administration, such as alternative routes of
administration, administration at higher doses than antibodies and absence of
Fc-mediated side effects. The agents of the present disclosure are
contemplated for oral, topical, intravenous, intraperitoneal, subcutaneous,
pulmonary, transdermal, intramuscular, intranasal, buccal, sublingual or
suppository administration, such as for topical administration. Also, many
diseases and disorders, such as cancers and infectious disease, are
associated with more than one factor. Thus, a complex as defined herein
confers the advantage of targeting an additional antigen together with PD-L1.

In another aspect of the present disclosure, there is provided a PD-L1
binding polypeptide, fusion protein, conjugate, complex or composition as
described herein for use as a medicament, a prognostic agent and/or a
diagnostic agent. In one embodiment, there is provided a PD-L1 binding
polypeptide, fusion protein, conjugate, complex or composition for use in the
treatment, diagnosis or prognosis of a PD-L1 related disorder.

In one embodiment, said PD-L1 binding polypeptide, fusion protein,
conjugate, complex or composition is provided for use as a medicament. In a
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more specific embodiment, there is provided a PD-L1 binding polypeptide,
fusion protein, conjugate, complex or composition as described herein, for
use as a medicament to modulate PD-L1 function in vivo. As used herein, the
term “modulate” refers to changing the activity, such as rendering PD-L1
function hypomorph, partially inhibiting or fully inhibiting PD-L1 function.

In one embodiment, there is provided a PD-L1 binding polypeptide,
fusion protein, conjugate, complex or composition for use in the treatment of a
PD-L1 related disorder.

In one embodiment, there is provided a PD-L1 binding polypeptide,
fusion protein, conjugate, complex or composition for use in the diagnosis of a
PD-L1 related disorder.

In one embodiment, there is provided a PD-L1 binding polypeptide,
fusion protein, conjugate, complex or composition for use in the prognosis of
a PD-L1 related disorder.

As used herein, the term “PD-L1 related disorder” refers to any
disorder, disease or condition in which PD-L1 signalling plays a regulatory
role. Examples of such PD-L1 related disorder include infectious diseases
and cancers.

It is to be understood that said PD-L1 binding polypeptide, fusion
protein, conjugate, complex or composition may be used as the sole
diagnostic or prognostic agent or as a companion diagnostic and/or
prognostic agent.

In one embodiment, said PD-L1 related disorder is selected from the
group consisting infectious diseases and cancers. Non-limiting examples of
infectious diseases include chronic viral infection, for example selected from
the group consisting of human immunodeficiency virus (HIV), hepatitis B virus
(HBV) and hepatitis C virus (HCV). The skilled person will appreciate that a
cancer suitable for treatment, diagnosis and/or prognosis using PD-L1 binding
polypeptide, fusion protein, conjugate, complex or composition may be a solid
tumor cancer or a non-solid tumor cancer characterized by over-expression of
PD-L1. Non-limiting examples of such cancers include skin cancer; such as
melanoma and nonmelanoma skin cancer (NMSC); lung cancers such as
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small cell lung cancer, non-small cell lung cancer (NSCLC); head and neck
cancer, renal cell carcinoma (RCC), bladder cancer, breast cancer, colorectal
cancer, gastric cancer, ovarian cancer, pancreatic cancer, prostate cancer,
glioma, glioblastoma, liver carcinoma, gallbladder cancer, thyroid cancer,
bone cancer, cervical cancer, uterine cancer, vulval cancer, endometrial
cancer, testicular cancer, kidney cancer, esophageal carcinoma, brain/CNS
cancers, neuronal cancers, mesothelioma, sarcomas, small bowel
adenocarcinoma and pediatric malignancies; leukaemia, acute myeloid
leukaemia, acute lymphoblastic leukaemia and multiple myeloma.

In one particular embodiment, said cancer is selected from the group
consisting of melanoma, NSCLC, head and neck cancer, RCC, bladder
cancer, breast cancer, colorectal cancer, gastric cancer, ovarian cancer,
pancreatic cancer and prostate cancer, such as a cancer selected from the
group consisting of melanoma, NSCLC, head and neck cancer, RCC and
bladder cancer.

In one embodiment, it may be beneficial to administer a therapeutically
effective amount of a PD-L1 binding polypeptide, fusion protein, conjugate,
complex or composition as described herein together with at least one second
drug substance, such as an anti-cancer agent or an immune response
modifying agent.

In one embodiment, there is provided a PD-L1 binding polypeptide,
fusion protein, conjugate, complex or composition for use in prognosis and/or
diagnosis together with at least one cell proliferation marker. Non-limiting
examples of contemplated cell proliferation markers are those selected from
the group consisting of Ki-67, AGQNOR, choline, claspin, cyclin A, CYR61,
Cdk1, histone H3, HsSMCM2, IL-2, Ki-S1, Ki-S2, Ligl, MCM2, MCM6, MCM7,
mitosin, p120, PCNA, PDPK, PLK, STK1, TK-1, topoisomerase |l alpha and
TPS.

In a related aspect, there is provided a method of treatment of a PD-L1
related disorder, comprising administering to a subject in need thereof an
effective amount of a PD-L1 binding polypeptide, fusion protein, conjugate,
complex or composition as described herein. In a more specific embodiment
of said method, the PD-L1 binding polypeptide, fusion protein, conjugate,
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complex or composition as described herein modulates PD-L1 function in
vivo. The skilled person will appreciate that any description in relation to the
use of PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition as described herein for treatment of a disease or disorder is
equally relevant for the related therapeutic method. For the sake of brevity,
such description will not be repeated here.
In one particular embodiment, said method of treatment, particularly
relevant for the treatment of PD-L1 related cancers, comprises the steps of
- contacting the subject with a PD-L1 binding polypeptide, fusion
protein, conjugate or complex comprising a pretargeting moiety as
described herein, or with a composition comprising said PD-L1
binding polypeptide, fusion protein, conjugate or complex
comprising a pretargeting moiety, and
- contacting the subject with a complementary pretargeting moiety
comprising a radionuclide.

In another aspect of the present disclosure, there is provided a method
of detecting PD-L1, comprising providing a sample suspected to contain PD-
L1, contacting said sample with a PD-L1 binding polypeptide, fusion protein,
conjugate, complex or composition as described herein, and detecting the
binding of the PD-L1 binding polypeptide, fusion protein, conjugate, complex
or composition to indicate the presence of PD-L1 in the sample.

In one embodiment, said method further comprises an intermediate
washing step for removing non-bound polypeptide, fusion protein, conjugate,
complex or composition, after contacting the sample.

In another embodiment, said method is a diagnostic or prognostic
method for determining the presence of PD-L1 in a subject, the method
comprising the steps:

a) contacting the subject, or a sample isolated from the subject, with a

PD-L1 binding polypeptide, fusion protein, conjugate, complex or

composition as described herein, and
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b) obtaining a value corresponding to the amount of the PD-L1 binding
polypeptide, fusion protein, conjugate, complex or composition that has
bound in said subject or to said sample.

In one embodiment, said method further comprises an intermediate
washing step for removing non-bound polypeptide, fusion protein, conjugate
or composition, after contacting the subject or sample and before obtaining a
value.

In one embodiment of this diagnostic or prognostic method, said PD-L1
binding polypeptide, fusion protein, conjugate or complex comprises a
pretargeting moiety as described herein, and the contacting step a) of the
method further comprises contacting the subject with a complementary
pretargeting moiety labeled with a detectable label, such as a radionuclide
label.

In one embodiment, said method further comprises a step of
comparing said value to a reference. Said reference may be by a numerical
value, a threshold or a visual indicator, for example based on a color reaction.
The skilled person will appreciate that different ways of comparison to a
reference are known in the art and may be suitable for use.

In one embodiment of such a method, said subject is a mammalian
subject, such as a human subject. In one embodiment, said method is
performed in vivo. In another embodiment, said method is performed in vitro.

In one embodiment, the diagnostic or prognostic method is a method
for medical imaging in vivo as discussed above. Such a method comprises
the systemic administration of a PD-L1 binding entity as disclosed herein (i.e.
the polypeptide per se, or the fusion protein, conjugate, complex or
composition containing it) to a mammalian subject. The PD-L1 binding entity
is directly or indirectly labelled, with a label comprising a radionuclide suitable
for medical imaging (see above for a list of contemplated radionuclides).
Furthermore, the method for medical imaging comprises obtaining one or
more images of at least a part of the subject’s body using a medical imaging
instrument, said image(s) indicating the presence of the radionuclide inside
the body.
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While the invention has been described with reference to various
exemplary aspects and embodiments, it will be understood by those skilled in
the art that various changes may be made and equivalents may be
substituted for elements thereof without departing from the scope of the
invention. In addition, many modifications may be made to adapt a particular
situation or molecule to the teachings of the invention without departing from
the essential scope thereof. Therefore, it is intended that the invention not be
limited to any particular embodiment contemplated, but that the invention will
include all embodiments falling within the scope of the appended claims.

Brief description of the figures

Figure 1 is a listing of the amino acid sequences of examples of PD-L1
binding polypeptides of the present disclosure (SEQ ID NO:1-814), as well as
the heavy chain (HCL.m; SEQ ID NO:815) and the light chain (LCLam; SEQ ID
NO:816) of the PD-1 binding monoclonal antibody Lam and the heavy chain
(HCipi; SEQ ID NO:817) and the light chain (LCy,i; SEQ ID NO:818) of the
CTLA-4 binding monoclonal antibody Ipi. In the PD-L1 binding polypeptides of
the present disclosure, the deduced PD-L1 binding motifs (BM) extend from
residue 8 to residue 36 in each sequence. The amino acid sequences of the
49 amino acid residues long polypeptides (BMod) predicted to constitute the
complete three-helix bundle within each of these Z variants extend from
residue 7 to residue 55.

Figure 2 shows binding of two first generation polypeptides to human
PD-L1 analyzed by Biacore as described in Example 3. Z variants (A) 213091
(SEQ ID NO:776) and (B) 213156 (SEQ ID NO:781 were injected at
concentrations of 50 nM (black), 5 nM (dark grey) and 0.5 nM (light grey) over
a CM5 chip with immobilized hPD-L1.

Figure 3 shows absence of SPR response against (A) hPD-L2, (B)
hB7-H3 and (C) hB7-H4, here illustrated with the PD-L1 binding polypeptides
Z13091 (SEQ ID NO:776) and 213156 (SEQ ID NO:781) injected at
concentrations of 50 nM, 5 nM and 0.5 nM.
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Figure 4 shows circular dichroism (CD) spectra of two first generation
PD-L1 binding polypeptides. The CD spectra at wavelengs ranging from 250
to 195 nm collected at 20 °C before (broken line) and after (solid line) variable
temperature measurement (VTM) are shown for (A) Z15168-Cys (SEQ ID
NO:809) and (B) Z15169-Cys (SEQ ID NO:810).

Figure 5 shows binding of two second generation polypeptides to
human PD-L1 analyzed by Biacore as described in Example 7. Z variants (A)
Z17964 (SEQ ID NO:2) and (B) Z18064 (SEQ ID NO:1) were injected at
concentrations of 135 nM (black), 45 nM (dark grey) and 15 nM (light grey)
over a CM5 chip with immobilized hPD-L1.

Figure 6 shows circular dichroism (CD) spectra of two second
generation PD-L1 binding polypeptides. The CD spectra at wavelengths
ranging from 250 to 195 nm collected at 20 °C before (broken line) and after
(solid line) the variable temperature measurement (VTM) are shown for (A)
Z18064 (SEQ ID NO:1) and (B) Z18090 (SEQ ID NO:17).

Figure 7 is a schematic representation of the design of complexes
according to the disclosure, produced as described in Example 8. “Z” denotes
the PD-L1 targeting Z variant Z15170 (SEQ ID NO:814), which was
genetically fused to the N-termini (7A and 7B) or the C-termini (7C and 7D) of
the heavy (7A and 7D) or the light (7B and 7C) chains of the anti-PD-1
monoclonal antibody Lam or the anti-CTLA-4 monoclonal antibody Ipi via a 15
residue (GGGGS)s-linker.

Figure 8 shows dual binding specificity of complexes analyzed in a
Biacore capture assay as described in Example 8. (A) Z15170-HCam and (B)
Z15170-LCLam Were injected for 5 min over chip surfaces immobilized with
PD-1, followed by injection of PD-L1 at a concentration of 100 and/or 500 nM,
respectively. (C) Z15170-HC,, and (D) Z15170-LC, were injected for 5 min
over chip surfaces immobilized with CTLA-4, followed by injection of PD-L1 at
a concentration of 100 and 500 nM, respectively.

Figure 9 shows the result of inhibition of PD-L1 and CTLA-4 by Ipi-
based complexes, analyzed in a mixed lymphocyte assay as described in
Example 8. (A) Reduction in the number of MDA-MB231 cells and (B)
increasing number of CD3+ T-cells with increasing concentrations of the Ipi-
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based complexes HC,-Z15170, LC\,i-£15170, Z15170-HC), and Z15170-
LCipi.
Figure 10 shows PET maximum intensity projection (MIP) images of
xenograft mice. (A) MIPs of mice with LOX tumor (left) and SUDHL6 tumor
5 (right) xenografts, 30-90 min after administration of ['*F]JAIF-NOTA-Z15168.
(B) MIPs of mice with LOX tumor xenografts, 30-90 min after administration of
["®F]AIF-NOTA-Z15168 (left) at baseline and (right) following pre-block with
400 ug NOTA-Z15168.
Figure 11 shows ex vivo biodistribution results for LOX and SUDHL6
10 mouse xenograft models, as analyzed directly after PET data acquisition. The
results are displayed in units of (A) Standard Uptake Value (SUV) and (B)
tumor:blood ratio. Error bars represent standard deviation.
Figure 12 shows the result of whole body scan of rhesus monkeys.
MIPs (summed over 90-180 min; colour inverted images) of rhesus monkeys
15 administered with (A) ["®F]AIF-NOTA-Z15168 and (B) ["°F]AIF-NOTA-Z18609.
(C) Average tracer uptake over = 120-180 min in different organs displayed in
the units of SUV. Error bars represent standard deviation.

20 Examples

Summary
The following Examples disclose the development of novel Z variant
molecules targeted to human programmed death-ligand 1 (PD-L1), also
25 known as human B7 homolog 1 (B7-H1) and cluster of differentiation 274
(CD274), based on phage display technology. The PD-L1 binding
polypeptides described herein were sequenced, and their amino acid
sequences are listed in Figure 1 with the sequence identifiers SEQ ID NO:1-
808. The Examples further describe the characterization of PD-L1 binding
30 polypeptides and demonstrate in vitro functionality of said polypeptides.
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Example 1
Selection and screening of PD-L1 binding Z variants

In this Example, human PD-L1 (hPD-L1) was used as target in phage
display selections using a phage library of Z variants. Selected clones were
DNA sequenced, produced in E. coli periplasmic fractions and assayed
against PD-L1 in ELISA (enzyme-linked immunosorbent assay).

Materials and methods

Biotinylation of target protein: hPD-L1 (human PD-L1 Fc Chimera, R&D
Systems, cat. no. 156-B7-100) was biotinylated using No-Weigh EZ-Link
Sulfo-NHS-LC-Biotin (Thermo Scentific, cat. no. 21327) at a 10x molar

excess, according to the manufacturer’'s recommendations. The reaction was

performed at room temperature (RT) for 40 min. Subsequent buffer exchange
to PBS (10 mM phosphate, 137 mM NacCl, 2.68 mM KCI, pH 7.4) was
performed using a Slide-a-lyzer dialysis cassette (10000 MWCO, Thermo
Scientific, cat. no. 66383) according to the manufacturer’s instructions.
Phage display selection of PD-L1 binding Z variants: A library of

random variants of protein Z displayed on bacteriophage, constructed in
phagemid pAY02592 essentially as described in Gronwall et al. (2007) J
Biotechnol, 128:162-183, was used to select PD-L1 binding Z variants. In this
library, an albumin binding domain (ABD, GA3 of protein G from
Streptococcus strain G148) is used as fusion partner to the Z variants. The
library is denoted ZIib0O6Naive.ll and has a size of 1.5 x 10" library members
(£ variants). E. coli RRIAM15 cells (Ruther et al., (1982) Nucleic Acids Res
10:5765-5772) from a glycerol stock containing the phagemid library
ZlibOO6Naive.ll were inoculated in 20 | of a defined proline free medium [3 g/l
KH2POy4, 2 g/l Ko2HPO4, 0.02 g/l uracil, 6.7 g/l YNB (Difco™ Yeast Nitrogen
Base w/o amino acids, Becton Dickinson), 5.5 g/l glucose monohydrate, 0.3
g/l L-alanine, 0.24 g/l L-arginine monohydrochloride, 0.11 g/l L-asparagine
monohydrate, 0.1 g/l L-cysteine, 0.3 g/l L-glutamic acid, 0.1 g/l L-glutamine,
0.2 g/l glycine, 0.05 g/l L-histidine, 0.1 g/l L-isoleucine, 0.1 g/l L-leucine, 0.25
g/l L-lysine monohydrochloride, 0.1 g/| L-methionine, 0.2 g/l L-phenylalanine,
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0.3 g/l L-serine, 0.2 g/l L-threonine, 0.1 g/l L-tryptophane, 0.05 g/l L-tyrosine,
0.1 g/l L-valine], supplemented with 100 ug/ml ampicillin. The cultivations
were grown at 37 °C in a fermenter (Belach Bioteknik, BR20). When the cells
reached an optical density at 600 nm (ODeoo) of 0.75, approximately 2.6 | of
the cultivation was infected using a 10 x molar excess of M13K07 helper
phage (New England Biolabs, cat. no. NO315S). The cells were incubated for
30 min, whereupon the fermenter was filled up to 20 | with cultivation medium
(2.5 g/l (NH4)2S0y4; 5.0 g/l Yeast Extract (Merck 1.03753.0500); 25 g/l
Peptone (Scharlau 07-119); 2 g/l Ko:HPO4; 3 g/l KH2PO4; 1.25 g/l NasCsHs07 -
2 H>0; 0.1 ml/l Breox FMT30 antifoaming agent) supplemented with 100 uM
isopropyl-B-D-1-thiogalactopyranoside (IPTG) for induction of expression and
with 50 ug/ml ampicillin, 12.5 pg/ml carbenicillin, 25 pg/ml kanamycin, 35 ml/I
of 1.217 M MgSO4 and 10 ml of a trace element solution [129 mM FeCls; 36.7
MM ZnSOy4; 10.6 mM CuSOQOy; 78.1 mM MnSOy; 94.1 mM CaCl,, dissolved in
1.2 M HCI]. A glucose-limited fed-batch cultivation was started where a 600
g/l glucose solution was fed to the reactor (15 g/h in the start, 40 g/h at the
end of the fermentation after 17 h). pH was controlled at 7 through the
automatic addition of 25 % NH4OH, air was supplemented (10 I/min), and the
stirrer was set to keep the dissolved oxygen level above 30 %. The cells in
the cultivation were removed by tangential flow filtration.

The phage particles were precipitated from the supernatant twice in
PEG/NaCl (polyethylene glycol/sodium chloride), filtered and dissolved in
PBS and glycerol as described in Gronwall et al., supra. Phage stocks were
stored at -80 °C before use.

Selections against biotinylated hPD-L1 were performed in four cycles
initially divided in two different tracks (1 and 2). As selection proceeded, the
tracks were further divided according to target concentration and number
and/or time of washes to finally end up in nine tracks in cycle 4. More
precisely, the first track (1) was divided in the second to the fourth cycles,
resulting in a total of two tracks (1-1 to 1-2) in cycle 2, four tracks (1-1-1 to 1-
2-2) in cycle 3 and six tracks (1-1-1-1 to 1-2-2-1) in cycle 4. The second track
(2) was divided in the third to the fourth cycles, resulting in a total of two
tracks (2-1-1 to 2-1-2) in cycle 3, three tracks (2-1-1-1 to 2-1-2-1) in cycle 4.
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In track 1 with descendants, Dynabeads® M-280 Streptavidin (SA-beads,
Invitrogen, cat. no. 11206D) were used to catch the hPD-L1:Z variant
complexes. In track 2, Dynabeads® Protein A (SPA-beads, Invitrogen, cat.
no. 10002D) were used instead to catch the hPD-L1:Z variant complexes by
binding to the Fc part of the hPD-L1 Fc chimeric protein.

Phage stock preparation, selection procedure and amplification of
phage between selection cycles were performed essentially as described for
selection against another biotinylated target in WO2009/077175 with the
following exception: the selection buffer consisted of PBS supplemented with
10 % Fetal Bovine Serum (FBS, Gibco, cat. no. 10108-165) and 0.1%
Tween20 (Acros Organics, cat. no. 233362500).

In order to reduce the amount of background binders, a pre-selection
was performed in each cycle. In the pre-selection, the same types of beads
were used as during the selection, i.e. SA-beads in track 1 and SPA-beads in
track 2. In all tracks of cycle 1-4, pre-selections were performed using SA- or
SPA-beads coated with biotinylated human IgG-Fc (Jackson
ImmunoResearch Lab, cat. no. 009-060-008). Furthermore in cycle 1, track 1,
the pre-selection was performed using SA-beads coated with a mix of hPD-L2
(human PD-L2 Fc Chimera; R&D Systems, cat. no. 1224-PL-100), hB7-H3
(human B7-H3 Fc Chimera; R&D Systems, cat. no. 1027-B3-100), hB7-H4
(human B7-H4; R&D Systems, cat. no. 6576-B7-50), biotinylated previously
as described for hPD-L1. In cycle 1, track 2, the pre-selection was performed
using SPA-beads coated with a mix of biotinylated PD-L2 and biotinylated B7-
H3. During pre-selection the phage stock was incubated with coated beads
end-over end for 30-90 min at RT. All tubes and beads used in the pre-
selections or selection were pre-blocked with PBS supplemented with 3%
Bovine Serum Albumin (BSA, Sigma A3059-100G) and 0.1 % Tween20.
Selection was performed in solution at RT and the time for selection was
approximately 120 min followed by wash with PBS + 0.1 % Tween20 and
catch of target-phage complexes on SA-beads or SPA-beads using 1 mg
beads per 1.6 or 8.5 ug biotinylated hPD-L1, respectively.

For amplification of phage particles between selection cycle 1 and 2,
E. coli strain ER2738 cells (Lucigen, Middleton, WI, USA) were used for
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infection and grown in medium supplemented with 20 pg/ml tetracycline. A 5 x

excess of M13K07 helper phage compared to bacteria were allowed to infect

log phase bacteria.

Table 2: Selection against biotinylated hPD-L1 Fc chimera

Cycle | Selection | Phage stock Proteins used | Target | Number | Duration
track from library in pre-selection | conc. | of of last

or selection (nM) washes | wash
track (h)

1 1 . . lgG-Fc, hPD-L2,
Zlib006Naive.ll | hB7-H3, hB7-H4 | 100 2

1 o . . lgG-Fc, hPD-L2,
Zlib00O6Naive.ll | hB7-H3 100 2

2 1-1 1 IgG-Fc 66 4

2 1-2 1 IgG-Fc 10 4

2 2-1 2 IgG-Fc 66 4

3 1-1-1 1-1 IgG-Fc 44 6

3 1-1-2 1-1 IgG-Fc 10 6

3 1-2-1 1-2 IgG-Fc 1 6

3 1-2-2 1-2 IgG-Fc 0.5 10

3 2-1-1 2-1 IgG-Fc 44 6

3 2-1-2 2-1 IgG-Fc 10 6

4 1-1-1-1 1-1-1 lgG-Fc 30 10

4 1-1-1-2 1-1-1 IgG-Fc 10 31 1

4 1-1-2-1 1-1-2 IgG-Fc 10 31 15

4 1-2-1-1 1-2-1 IgG-Fc 0.5 10

4 1-2-1-2 1-2-1 IgG-Fc 0.2 31 64 [4 °C]

4 1-2-2-1 1-2-2 IgG-Fc 0.05 31 15

4 2-1-11 2-1-1 lgG-Fc 30 10

4 2-1-1-2 2-1-1 IgG-Fc 10 31 1

4 2-1-2-1 2-1-2 IgG-Fc 10 31 15

The amplification of phage particles between selection cycles 2 and 4

was done by performing infection of bacteria in solution as follows. After

infection of log phase E. coli ER2738 with phage particles, TSB

supplemented with 2 % glucose, 10 pg/ml tetracycline and 100 pg/ml

ampicillin was added, followed by incubation with rotation for 30 min at 37 °C.

Thereafter, the bacteria were infected with M13K07 helper phage in 5 x

excess. The infected bacteria were pelleted by centrifugation, re-suspended

in TSB-YE medium supplemented with 100 uM IPTG, 25 ug/ml kanamycin
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and 100 pg/ml ampicillin, and grown overnight at 30 °C. The overnight
cultures were centrifuged, and phage particles in the supernatant were
precipitated twice with PEG/NaCl buffer. Finally, the phage particles were re-
suspended in selection buffer before entering the next selection cycle.

5 In the final selection cycle, log phase bacteria were infected with eluate
and diluted before spreading onto TBAB plates (30 g/l tryptose blood agar
base, Oxoid, cat. no. CMO233B) supplemented with 0.2 g/l ampicillin in order
to form single colonies to be used in ELISA screening.

An overview of the selection strategy, describing an increased stringency in
10 subsequent cycles, using a lowered target concentration and an increased
number of washes, is shown in Table 2. Washes were performed for 1 min, if
nothing else is stated in Table 2, using PBST 0.1 % (PBS supplemented with
0.1 % Tween-20) and elution was carried out as described in
WQ02009/077175.
15 Production of Z variants for ELISA: Z variants were produced by

inoculating single colonies from the selections into 1 ml TSB-YE medium
supplemented with 100 pg/ml ampicillin and 1 mM IPTG in deep-well plates
(Nunc, cat. no. 278752). The plates were incubated with rotation for 24 h at
37 °C. Cells were pelleted by centrifugation, re-suspended in 200 pyl PBST
20 0.05 % and frozen at -80 °C to release the periplasmic fraction of the cells.
Frozen samples were thawed in a water bath and the freeze-thawing
procedure was repeated eight times. 600 ul PBST 0.05 % was added to the
thawed samples and cells were pelleted by centrifugation.
The final supernatant of the periplasmic extract contained the Z
25 variants as fusions to ABD, expressed as AQHDEALE-[Z#####]-VDYV-
[ABD]-YVPG (Gronwall et al., supra). Z##### refers to individual, 58 amino
acid residue Z variants.
ELISA screening of Z variants: The binding of Z variants to hPD-L1

was analyzed in ELISA assays. Half-area 96-well ELISA plates (Costar, cat.

30 no. 3690) were coated at 4 °C overnight with 2 ug/ml of an anti-ABD goat
antibody (produced in-house) diluted in coating buffer (50 mM sodium
carbonate, pH 9.6; Sigma, cat. no. C3041). The antibody solution was poured
off and the wells were washed in water and blocked with 100 pl of PBSC
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(PBS supplemented with 0.5 % casein; Sigma, cat. no. C8654) for 1 to 3 h at
RT. The blocking solution was discarded and 50 ul periplasmic solutions,
diluted 1:1 with PBST 0.05%, were added to the wells and incubated for 1.5
to 2.5 h at RT under slow agitation. As a blank control, PBST 0.05 % was
added instead of a periplasmic sample. The supernatants were poured off
and the wells were washed 4 times with PBST 0.05 %. Then, 50 ul of
biotinylated hPD-L1 at a concentration of 0.32 nM in PBSC was added to
each well. The plates were incubated for 1 h at RT followed by washes as
described above. Streptavidin conjugated HRP (Thermo Scientific, cat. no.
N100) diluted 1:30,000 in PBSC, was added to the wells and the plates were
incubated for approximately 1 h. After washing as described above, 50 pl
ImmunoPure TMB substrate (Thermo Scientific, cat. no. 34021) was added to
the wells and the plates were treated according to the manufacturer’s
recommendations. The absorbance at 450 nm was measured using a multi-
well plate reader, Victor® (Perkin Eimer).

Sequencing: In parallel with the ELISA screening, all clones were
sequenced. PCR fragments were amplified from single colonies, sequenced
and analyzed essentially as described in WO2009/077175.

ECS50 analysis of Z variants: A selection of PD-L1 binding Z variants

was subjected to an analysis of the response against a dilution series of
biotinylated hPD-L1 following the procedure described above. The Z variants
were diluted 1:1 in PBST 0.05 %. Biotinylated hPD-L1 was added at a
concentration of 40 nM and diluted stepwise 1:4 down to 32 pM. As a
background control, all Z variants were also assayed with no target protein
added. Periplasm samples containing the PD-L1 binding Z variant Z13112
(SEQ ID.NO:777) were included on each plate and analyzed as positive
control. Periplasm containing the ABD moiety only was used as negative
control. In the same assay, the specificity of the Z variants was tested by
incubating periplasm samples with the four different biotinylated control
proteins hPD-L2, hB7-H3, hB7-H4 and IgGFc, respectively, added at a
concentration of 8 nM. Data were analyzed using GraphPad Prism 5 and non-
linear regression, and EC50 values (the half maximal effective concentration)

were calculated.
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Results
Phage display selection of PD-L1 binding Z variants: Individual clones

were obtained after four cycles of phage display selections against
biotinylated hPD-L1.
ELISA screening of Z variants: The clones obtained after four cycles of

selection were produced in 96-well plates and screened for hPD-L1 binding
activity in ELISA. Several unique Z variants were found to give a response of
0.3 AU or higher (corresponding to at least 3 x the blank control) against hPD-
L1 at a concentration of 0.32 nM. The average response of the blank controls
was 0.067 AU.

Sequencing: Sequencing was performed for clones obtained after four
cycles of selection. Each variant was given a unique identification number
#####, and individual variants are referred to as Z#####. The amino acid
sequences of the 58 amino acid residues long Z variants are listed in Figure 1
and in the sequence listing as SEQ ID NO:774-808. The deduced PD-L1
binding motifs extend from residue 8 to residue 36 in each sequence. The
amino acid sequences of the 49 amino acid residues long polypeptides
predicted to constitute the complete three-helix bundle within each of these Z
variants extend from residue 7 to residue 55.

ECS50 analysis of Z variants: A subset of Z variants having the highest

ELISA values in the ELISA screening experiment described above was
selected and subjected to a target titration in ELISA format. Periplasm
samples were incubated with a serial dilution of biotinylated hPD-L1. A
periplasm sample containing Z13112 (SEQ ID NO:777), confirmed to bind
PD-L1 in the ELISA screen, was selected as a positive control and used to
normalize different plates to each other. Obtained values were analyzed and
their respective EC50 values were calculated (Table 3).

No significant binding was detected to any of the included control
proteins of the B7-family (hPD-L2, hB7-H3 and hB7-H4), nor to the control
protein IgGFc (included here because Fc chimeric proteins were used in the
selection and screening). These results indicate that the selected Z variants
are specific to PD-L1.



WO 2017/072280 PCT/EP2016/076040

10

15

20

58

Table 3: Calculated EC50 values from ELISA ftitration analysis

Zvariant | SEQID NO: | EC50 (M) | Zvariant | SEQID NO: | EC50 (M)
213080 774 2.8x10™ | z13164 783 22x 107
Z13088 775 3.8x107" | z13165 784 2.4x107
213091 776 22x10™ | 213169 785 1.5x 107
213104 788 41x10™ | 213186 792 47 x 107
Z13112 777 2.2x10™ | 213190 793 2.6x107
213115 789 4.0x10™ | 213198 786 1.6x107"
213117 790 2.9x10™ | 213210 794 3.5x107
213134 791 45x 107" | 213304 787 3.2x107
213147 779 2.8x 107" | 213368 795 48x 107
213154 780 1.1x107"° | 213447 796 29x 107
213158 782 2.5x 107
Example 2

Subcloning and production of a subset of primary PD-L1 binding Z variants

Materials and methods

Subcloning of Z variants with a Hisg-tag: The DNA of 14 PD-L1 binding
Z variants, 213080 (SEQ ID NO:774), 213088 (SEQ ID NO:775), 213091
(SEQ ID NO:776), 213112 (SEQ ID NO:777), Z13120 (SEQ ID NO:778),
Z13147 (SEQ ID NO:779), 213154 (SEQ ID NO:780), Z13156 (SEQ ID
NO:781), 213158 (SEQ ID NO:782), 213164 (SEQ ID NO:783), Z13165 (SEQ
ID NO:784), 213169 (SEQ ID NO:785), Z13198 (SEQ ID NO:786) and
Z13304 (SEQ ID NO:787) were amplified from the library vector pAY02592. A

subcloning strategy for construction of monomeric Z variant molecules with N-

terminal Hise-tag was applied using standard molecular biology techniques
(essentially as described in detail in WO2009/077175 for Z variants binding
another target). The Z gene fragments were subcloned into the expression
vector pAY01448 resulting in the encoded sequence MGSSHHHHHHLQ-
[Z###H####)-VD.

Subcloning of Z variants with a C-terminal Cys: Two Z variants,
Z13091 (SEQ ID NO:776) and Z13156 (SEQ ID NO:781) were mutated to
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start with the N-terminal amino acids AE instead of VD and further subcloned
with the C-terminal addition of the amino acids VDC (incorporating a unique
cysteine in the polypeptide) using standard molecular biology techniques. The
resulting encoding sequences are referred to as Z215168-Cys (SEQ ID
NO:809) and Z15169-Cys (SEQ ID NO:810), respectively.

Cultivation: E. coli T7TE2 cells (GeneBridges) were transformed with
plasmids containing the gene fragments of each respective PD-L1 binding Z
variant and cultivated at 37 °C in 940 ml of TSB-YE medium supplemented
with 50 pg/ml kanamycin. In order to induce protein expression, IPTG was
added to a final concentration of 0.2 mM at ODego = 2 and the cultivation was
incubated at 37 °C for another 5 h. The cells were harvested by
centrifugation.

Purification of PD-L1 binding Z variants with a Hise-tag: Approximately

1-2 g of each cell pellet was resuspended in 30 ml of binding buffer (20 mM
sodium phosphate, 0.5 M NaCl, 20 mM imidazole, pH 7.4) supplemented with
Benzonase® (Merck, cat. no. 1.01654.0001) to a concentration of 15 U/ml.
After cell disruption by sonication, cell debris was removed by centrifugation
and each supernatant was applied on a 1 ml His GraviTrap IMAC column (GE
Healthcare, cat. no. 11-0033-99). Contaminants were removed by washing
with wash buffer (20 mM sodium phosphate, 0.5 M NaCl, 60 mM imidazole,
pH 7.4) and the PD-L1 binding Z variants were subsequently eluted with
elution buffer (20 mM sodium phosphate, 0.5 M NaCl, 500 mM imidazole, pH
7.4). After the IMAC purification, the protein buffer was exchanged to PBS
using PD-10 columns (GE Healthcare, cat. no. 17-0851-01).

Purification of PD-L1 binding Z variants with a C-terminal Cys: The

respective cell pellet was resuspended in 20 mM Tris-HCI, pH 8 (10 ml buffer
/ g cell pellet) and lysed by heat treatment in a water bath at 90 °C for 10 min,
followed by cooling on ice to approximately 20 °C. Benzonase® was added (1
ul/g cell pellet) and each cell lysate was incubated at RT for 30 min, before
cell debris was removed by centrifugation. For reduction of disulfides,
dithiothreitol (DTT; Acros organics, cat. no. 165680250) was added to a final
concentration of 20 mM followed by incubation at RT for 1 h. Purification was
performed by anion exchange followed by reverse phase chromatography
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(RPC). Buffer exchange to 20 mM HEPES, 1 mM EDTA, pH 7.2 was carried
out using HiPrep 26/10 columns (GE Healthcare, cat. no. 17-5087-01).
Finally, each Z variant was purified on EndoTrap® red columns (Hyglos, cat.
no. 321063) to ensure low endotoxin content.

For each protein purified by any method described above, the
concentration was determined by measuring the absorbance at 280 nm, using
a NanoDrop® ND-1000 spectrophotometer and the extinction coefficient of
the protein. The purity was analyzed by SDS-PAGE stained with Coomassie
Blue and the identity of each purified Z variant was confirmed using HPLC-
MS analysis (HPLC-MS 1100; Agilent Technologies).

Results
Cultivation and purification: The PD-L1 binding Z variants with a Hiss-

tag or a C-terminal Cys were expressed as soluble gene products in E. coli.
SDS-PAGE analysis of each final protein preparation showed that these
predominantly contained the PD-L1 binding Z variant. The correct identity and
molecular weight of each Z variant were confirmed by HPLC-MS analysis.

Example 3
Characterization of primary PD-L1 binding Z variants

In this Example, a subset of Z variants was characterized in terms of
stability and in vitro binding properties. The specificity and affinity for human
PD-L1 of the Z variants were analyzed by SPR and binding to PD-L1
expressing cells was analyzed using Fluorescence Activated Cell Sorting
(FACS). Furthermore, the ability of Z variants to block the binding of PD-L1 to
its receptor PD1 was investigated using AlphaLISA.

Materials and methods
Biacore kinetic and specificity analysis: Kinetic constants (k, and kg)

and affinities (Kp) for hPD-L1 were determined for 14 Hise-tagged Z variants
using a Biacore 2000 instrument (GE Healthcare). Some of the Z variants
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were also tested for binding against the sequence-related proteins hPD-L2,
hB7-H3, hB7-H4 and mPD-L1 (mouse PD-L1 Fc Chimera, R&D Systems, cat.
no. 1019-B7).

hPD-L1, hPD-L2, hB7-H3, hB7-H4 and mPD-L1 were immobilized in
separate flow cells on the carboxylated dextran layer of different CM5 chip
surfaces (GE Healthcare, cat. no. BR100012). The immobilization was
performed using amine coupling chemistry according to the manufacturer’s
protocol and using HBS-EP as running buffer (0.01 M HEPES pH 7.4, 0.15 M
NaCl, 3 mM EDTA, 0.005 % v/v Surfactant P20, GE Healthcare, cat. no.
BR100188). The ligand immobilization levels on the surfaces were 468-894
RU for hPD-L1, 537-742 RU for hPD-L2, 383 RU for hB7-H3, 538-659 RU for
hB7-H4 and 482 RU for mPD-L1. One flow cell surface on each chip was
activated and deactivated for use as blank during analyte injections. In the
kinetic experiment, HBS-EP was used as running buffer and the flow rate was
50 ul/min. The analytes, i.e. the Z variants, were each diluted in HBS-EP
buffer within a concentration range of 1000 to 0.01 nM and injected for 5 min,
followed by dissociation in running buffer for 15-25 min. After dissociation, the
surfaces were regenerated with one or two injections of 0.1 % SDS. Kinetic
constants were calculated from the sensorgrams using the Langmuir 1:1
model of BiaEvaluation software 4.1 (GE Healthcare).

AlphalL ISA blocking assay: The potential of Z variants to inhibit binding

of PD-L1 to PD-1 was analyzed by AlphaLISA and recordings in an EnSpire
multiplate reader 2300 (Perkin Elmer). hPD-1 (human PD-1 Fc-chimera; R&D
Systems, cat. no. 1086-PD-050) was immobilized on AlphaLISA Acceptor
beads (Perkin Elmer, cat. no. 6772002) according to the manufacturer’s
recommendations. Stepwise serial dilutions 1:3 of Hiss-tagged Z variants to
final concentrations of 250 nM to 12 pM were made in a 384 plate (Perkin
Elmer, cat. no. 6005350) and incubated for 1 h with 10 nM biotinylated hPD-
L1 in AlphaLISA buffer (Perkin Elmer, cat. no. ALOOOF). hPD-1-coated
Acceptor beads were added to a final concentration of 10 yg/ml and
incubated for 1 h. Finally, streptavidin coated Donor beads (Perkin Elmer, cat.
no. 6772002) were added to a final concentration of 40 ug/ml and incubated
for 30 min. All incubations were performed at RT in the dark. The plate was
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analyzed in the EnSpire instrument and the IC50 values were calculated
using GraphPad Prism 5.

Cell binding analysis by FACS: The potential of Z variants to bind PD-
L1 expressing cells was investigated using Fluorescence Activated Cell
Sorting (FACS). THP-1 cells, cultivated in RPMI (Lonza, cat. no. BE12-702F)
containing 10 % FBS were stimulated with 10 ng/ml IFNg (R&D Systems, cat.
no. 285-1F-100) overnight which results in up-regulation of PD-L1. 150,000
stimulated and unstimulated cells were pipetted per well of a v-bottomed 96

well plate (Nunc, cat. no. 277143) and the cells in the plate were
subsequently pelleted at 400 g for 3 min at RT. The supernatants were
removed and the cells were resuspended in 100 ul PBS plus 2.5 % FBS
(staining buffer) containing 10 pg/ml of the different His-tagged Z variants. A
mouse anti-PD-L1 antibody (R&D Systems, cat. no. MAB1561) at 1 pg/ml
was used as a positive control. Cells incubated with buffer alone were used
as negative controls. The cells were incubated for 1 h at 8 °C in the dark,
washed twice with 100 pl staining buffer and resuspended in 100 ul of
staining buffer containing a goat anti-Z antibody (produced in house) at a
concentration of 5 ug/ml. Cells stained with the positive control were treated
with buffer only. The cells were incubated for 1 h at 8 °C in the dark, washed
twice with 100 ul staining buffer and resuspended in 100 ul of staining buffer
containing an Alexa Fluor 647 chicken anti-goat IgG antibody (Life
technologies, cat. no. A21469) or an Alexa Fluor 647 goat anti-mouse IgG
antibody (Life technologies cat. no. A21236). The cells were once again
incubated for 1 h at 8 °C in the dark, washed twice with 100 pl staining buffer
and resuspended in 200 ul of staining buffer. Data from 10,000 cells were
obtained using a FACS Calibur (Beckman Coulter) and the data was
analyzed using Flowing software 2.5.0 (Turku University). Mean fluorescence
intensity (MFI) was used as a read out of binding capacity.

Circular dichroism (CD) spectroscopy analysis: Two purified Z variants
with a C-terminal cysteine, Z15168-Cys (SEQ ID NO:809) and Z15169-Cys
(SEQ ID NO:810), were diluted to 0.5 mg/ml in 20 mM HEPES, 1 mM EDTA,
pH 7.2. For each diluted Z variant, a CD spectrum at 250-195 nm was

obtained at 20 °C. In addition, a variable temperature measurement (VTM)
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was performed to determine the melting temperature (Tm). In the VTM, the
absorbance was measured at 221 nm while the temperature was raised from
20 to 90 °C, with a temperature slope of 5 °C/min. A new CD spectrum was
obtained at 20 °C after the heating procedure in order to study the refolding
ability of the Z variants. The CD measurements were performed on a Jasco J-
810 spectropolarimeter (Jasco Scandinavia AB) using a cell with an optical
path length of 1 mm.

Results
Biacore kinetic and specificity analysis: The interactions of 14 Hise-

tagged PD-L1-binding Z variants with hPD-L1 were analyzed in a Biacore
instrument by injecting various concentrations of the Z variants over a surface
containing immobilized hPD-L1. All tested Z variants showed binding to hPD-
L1. A summary of the kinetic parameters (Kp, ka and kq) for binding of the Z
variants to hPD-L1 obtained using a 1:1 interaction model is given in Table 4.
Typical resulting curves, where responses from a blank surface were
substracted, are displayed in Figure 2 for two selected Z variants, Z13091
(SEQ ID NO:776) and Z13156 (SEQ ID NO:781).

Table 4: Kinetic parameters for binding of Z variants to hPD-L1

Z variant SEQ ID NO: | hPD-L1
ka (1/Ms) kq (1/s) Kb (M)

213080 774 1.4 x10° 9.2x10° 6.6 x 107
213088 775 1.4 x10° 3.7x10° 2.6 x107°
213091 776 3.1 x10° 1.4 x 1073 46x 107
213112 777 6.1x10° 1.5%x 1073 2.5x107°
213120 778 2.0 x 10° 1.2x 1072 6.0x 10
213147 779 1.0 x 10° 1.7 x 107 1.6 x107°
213154 780 2.3 x10° 3.1x10° 1.4 x107°
213156 781 1.7 x 10° 2.5x 1073 1.5x 107
213158 782 6.7 x 10° 56x107 8.3x10°
213164 783 7.9x10° 8.7x10° 1.1x 108
213165 784 2.0 x 10° 1.3x 1073 6.4 x 107
213169 785 2.4 x 10° 35x10° 1.5x 107
213198 786 5.8 x 10° 56x107 9.7 x 107
213304 787 1.6 x 10° 6.4 x 107 4.1x10°
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A subset of the Z variants was also tested for binding against four
immobilized, sequence-related proteins: hPD-L2, hB7-H3, hB7-H4 and mPD-
L1. No binding against hPD-L2, hB7-H3, hB7-H4 or mPD-L1 was detected at
Z variant concentrations up to 50 nM. When injecting 1000 nM of a few
selected Z variants (Z13088, 213091, Z13112, Z13147, Z13154, 213156,
Z13165, 213169, Z13198) some response against B7-H4 was observed for
Z13156 and Z13165. The result of the binding specificity analysis is
summarized in Table 5. Typical non-interacting traces from the SPR analysis
against hPD-L2, hB7-H3 and hB7-H4 are shown in Figure 3.

Table 5: Binding specificity against mPD-L1, hPD-L2, hB7-H3 and hB7-H4

Z variant SEQ ID NO: | mPD-L1 hPD-L2 hB7-H3 hB7-H4
Z13080 774 n.a. n.d. n.d. n.a.
213088 775 n.d. n.d. n.d. n.d.
Z13091 776 n.d. n.d. n.d. n.d.
213112 777 n.a. n.d. n.a. n.d.
213120 778 n.a. n.d. n.d. n.a.
213147 779 n.d. n.d. n.a. n.d.
213154 780 n.d. n.d. n.d. n.d.
213156 781 n.d. n.d. n.d. Ko > 5 uM
213158 782 n.a. n.d. n.d. n.a.
213164 783 n.a. n.d. n.d. n.a.
213165 784 n.d. n.d. n.d. Ko > 5 uM
213169 785 n.d. n.d. n.d. n.d.
213198 786 n.d. n.d. n.d. n.d.
213304 787 n.a. n.d. n.a. n.d.

n.a. not assayed; n.d. no binding detected

Alphal ISA blocking assay: The ability of 14 Hiss-tagged Z variants to
inhibit hPD-L1 binding to hPD-1 was tested in an AlphaLISA blocking assay.
Serial dilutions of the Z variants were incubated with biotinylated hPD-L1 and

the blocking ability of each respective variant was measured after addition of
hPD-1 coated Acceptor beads and subsequently streptavidin coated Donor
beads. Inhibition could be measured as a decrease in AlphaLISA counts for
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positive Z variants. The calculated 1C50 values for the 14 variants that were
all shown to block PD-L1 binding to PD-1 in this assay are shown in Table 6.

Table 6: IC50 values for Z variants inhibiting binding of PD-L1 to PD-1

Z variant SEQ ID NO: IC50
(M)

213080 774 2.7 x 107
213088 775 8.8x10™"
Z13091 776 6.9x 107
213112 777 3.9x10°
Z13120 778 4.2 x107°
213147 779 56x10°
213154 780 1.1x107°
213156 781 1.4 x107°
213158 782 2.4x107°
213164 783 2.3x107°
213165 784 1.3x 107
213169 785 2.2x107°
213198 786 1.3x 107
Z13304 787 42x10%

Table 7: Normalized MFI for binding of Z variants to THP-1 cells

Z variant SEQID NO: MFI (normalized)
Z13080 774 1.06
Z13088 775 1.00
Z13091 776 1.00
Z13112 777 0.76
213120 778 0.71
Z13147 779 0.56
Z13154 780 1.04
Z13156 781 1.09
Z13158 782 0.91
Z13164 783 0.81
Z13165 784 1.24
Z13169 785 0.91
Z13198 786 0.89
Z13304 787 0.75
anti-PD-L1 antibody - 0.40
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Cell binding analysis by FACS: This experiment confirmed binding of
the PD-L1 specific Z variants to PD-L1 expressing cells. THP-1 cells

stimulated with IFNy overnight, which increases the PD-L1 expression, were
stained with 10 ug/ml of each of the Hise-tagged Z variants. The analyses
were performed at two different occasions and the MFI values, normalized
against Z13091 included in both assays, are presented in Table 7.

CD analysis: The CD spectra determined for two selected PD-L1
binding Z variants with a C-terminal cysteine, Z15168-Cys (SEQ ID NO:809)
and Z15169-Cys (SEQ ID NO:810) showed that both variants had an a-helical
structure at 20 °C based on the typical minima at 208 and 222 nm. Reversible
folding was seen for both Z variants when overlaying spectra measured
before and after heating to 90 °C (Figure 4). The noisy signal observed in the
far UV region is expected to result from buffer effects (HEPES, which was
used as analysis buffer, absorbs strongly at 200 nM and below).The melting
temperatures (Tm) were determined to 50 °C and 58 °C for Z15168-Cys and
Z15169-Cys, respectively (Table 8).

Table 8: Melting temperatures (Tm)

Z variant SEQ ID NO: Tm ('C)

Z15168-Cys 809 50

Z15169-Cys 810 58
Example 4

Design and construction of a maturated library of PD-L1 binding Z variants

In this Example, a maturated library was constructed. The library was
used for selections of PD-L1 binding Z variants. Selections from maturated
libraries may result in binders with increased affinity (Orlova et al., (2006)
Cancer Res 66(8):4339-48). In this study, randomized single stranded
oligonucleotides are generated, using split-pool DNA synthesis enabling
incorporation of defined codons in desired positions in the synthesis.
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Materials and methods
Library design: The library was based on the sequences of the PD-L1

binding Z variants identified and characterized as described in Example 1 and
Example 3. In the new library, 13 variable positions in the Z molecule scaffold
5 were biased towards certain amino acid residues, according to a strategy

based on the Z variant sequences defined in SEQ ID NO:774-808. Two
oligonucleotides, one forward and one reverse complementary, with
complementary 3'-ends were generated using split-pool synthesis. The two
oligonucleotides were annealed and extended by PCR, using outer primers,

10 to yield one gene fragment covering 147 bp corresponding to partially
randomized helix 1 and 2 of the amino acid sequence: 5’- AA ATA AAT CTC
GAG GTA GAT GCC AAA TAC GCC AAA GAA CGT AAC NNN GCG GCT
NNN GAG ATC CTG NNN CTG CCT AAC CTC ACC NNN NNN CAA NNN
TGG GCC TTC ATC TGG AAA TTA NNN GAT GAC CCA AGC CAG AGC

15 TCATTATIT A-3' (SEQ ID NO:819; randomized codons are illustrated as
NNN) flanked by restriction sites Xhol and Sacl. The oligonucleotides were
ordered from Ella Biotech GmbH (Martinsried Germany).

Table 9: Design of maturated library

Amino acid Randomization (amino acid No of |Proportion

position in the Z abbreviations) amino

variant molecule acids

9 R 1 11

10 N 1 11

11 AD.E,FHIKLN,QR,STVWY 16 1/16

13 A 1 11

14 AD.E,FHIKLN,QR,STVWY 16 1/16

17 L 1 11

18 AD.E,FHILKLN,QR,STVWY 16 1/16

24 AD.E,FHILKLN,QR,STVWY 16 1/16

25 AD.E,F,GH,K,L,N,QR,S,TV,WY 17 117

27 AD.E,FHILKLN,QR,STVWY 16 1/16

28 w 1 11

32 w 1 11

35 50% D, 30% A, 20% E 3 1/2 (D), 3/10
(A), 1/5 (E)
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The theoretical distributions of amino acid residues in the new library
including 7 variable positions (11, 14, 18, 24, 25, 27 and 35) in the Z molecule
scaffold are given in Table 9. The resulting theoretical library size is 5.3 x 10’

variants.

Library construction: The library was amplified using AmpliTaq Gold

polymerase (Life Technologies, cat. no. 4311816) during 12 cycles of PCR
and pooled products were purified with QIAquick PCR Purification Kit
(QIAGEN, cat. no. 28106) according to the supplier’'s recommendations. The
purified pool of randomized library fragments was digested with restriction
enzymes Xhol and Sacl-HF (New England Biolabs, cat. no. RO146L, and cat.
no. R3156M, respectively) and concentrated using a PCR Purification Kit.
Subsequently, the product was run on a preparative 2.5 % agarose (NuSieve
GTG ® Agarose, Lonza, cat. no. 50080) gel electrophoresis and purified
using QIAGEN Gel Extraction Kit (QIAGEN, cat. no. 28706) according to the
supplier’'s recommendations.

The phagemid vector pAY02592 (essentially as pAffi1 described in
Gronwall et al., supra) was restricted with the same enzymes and purified
using phenol/chloroform extraction and ethanol precipitation. The restricted
fragments and the restricted vector were ligated in a molar ratio of 5:1 with T4
DNA ligase (Thermo Scientific, cat. no. EL0011) for 2 h at RT, followed by
overnight incubation at 4 °C. The ligated DNA was recovered by
phenol/chloroform extraction and ethanol precipitation, followed by dissolution
in 10 mM Tris-HCI, pH 8.5. Thus, the resulting library in vector pAY 02592
encoded Z variants each fused to an albumin binding domain (ABD) derived
from streptococcal protein G.

The ligation reactions (approximately 160 ng DNA/transformation) were
electroporated into electrocompetent E. coli ER2738 cells (Lucigen,
Middleton, WI, USA, 50 ul). Immediately after electroporation, approximately
1 ml of recovery medium (supplied with E. coli ER2738 cells) was added. The
transformed cells were incubated at 37 °C for 60 min. Samples were taken for
titration and for determination of the number of transformants. The cells were
thereafter pooled and cultivated overnight at 37 °C in 1 | of TSB-YE medium,
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supplemented with 2 % glucose, 10 pg/ml tetracycline and 100 pg/ml
ampicillin. The cells were pelleted for 15 min at 4,000 g and resuspended in a
PBS/glycerol solution (approximately 40 % glycerol). The cells were aliquoted
and stored at -80 °C. Clones from the library of Z variants were sequenced in
order to verify the content and to evaluate the outcome of the constructed
library vis-a-vis the library design. Sequencing was performed as described in
Example 1 and the amino acid distribution was verified.

Preparation of phage stock: Cells from a glycerol stock containing the

phagemid library were inoculated in 3.5 | of TSB-YE supplemented with 1 g/l
glucose, 100 mg/l ampicillin and 10 mg/| tetracycline. The cells were
cultivated at 37 °C with orbital shaking (100 RPM). When the cells reached an
optical density at 600 nm (OD600) of 0.59, approximately 620 ml of the
cultivation was infected using a 5 x molar excess of M13K07 helper phage.
The cells were incubated for 30 min, whereupon the cells were pelleted by
centrifugation at 3,000 g and resuspended in 3 | fresh TSB-YE supplemented
with 100 mg/l ampicillin, 25 mg/l kanamycin, and 0.1 mM IPTG. The
cultivation was split into 6 x 5 | shaker flasks at and incubated at 30 °C with
orbital shaking and after ~18 h the cells were pelleted by centrifugation at
4,700 g. The phage particles were precipitated from the supernatant twice in
PEG/NaCl, filtered and dissolved in PBS and glycerol as described in
Example 1. Phage stocks were stored at -80 °C until use in selection.

Results
Library construction: The new library was designed based on a set of

PD-L1 binding Z variants with verified binding properties (Example 1 and 3).
The theoretical size of the designed library was 5.3 x 107 Z variants. The
actual size of the library, determined by titration after transformation to E. coli.
ER2738 cells, was 2.8 x 10° transformants.

The library quality was tested by sequencing of 116 transformants and
by comparing their actual sequences with the theoretical design. The contents
of the actual library compared to the designed library were shown to be
satisfactory. A maturated library of potential binders to PD-L1 was thus
successfully constructed.
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Example 5
Selection, screening and characterization of Z variants from a maturated

library

Materials and methods
Phage display selection of PD-L1 binding Z variants: The target protein

PD-L1 was biotinylated as described in Example 1. Phage display selections,
using the new library of Z variant molecules constructed as described in
Example 4, were performed in four cycles against hPD-L1 essentially as
described in Example 1, with the following exceptions: Exception 1: SA-beads
were used to catch the PD-L1:Z variant complexes in all selection tracks.
Exception 2: pre-selection was performed against SA-beads coated with
biotinylated human IgG-Fc only before cycle 1 and 2. Furthermore in cycle 1,
another pre-selection was performed against SA-beads coated with a mix of
PD-L2, B7-H3, and B7-H4 as previously described in Example 1. Exception 3:
selections against biotinylated human PD-L1 was performed in four cycles
initially divided in two different tracks (1 and 2). As selection proceeded, the
tracks were further divided according to target concentration and number
and/or time of washes to finally end up in 11 tracks in cycle four. More
precisely, the first track (1) was divided in the second to the fourth cycles,
resulting in a total of 2 tracks (1-1 to 1-2) in cycle 2, four tracks (1-1-1 to 1-2-
2) in cycle 3 and seven tracks (1-1-1-1 to 1-2-2-2) in cycle 4. The second
track (2) was divided in the second to the fourth cycles, resulting in a total of 2
tracks (2-1 to 2-2) in cycle 2, four tracks (2-1-1 to 2-2-2) in cycle 3 and four
tracks (2-1-1-1 to 2-2-2-1) in cycle four. Exception 4: during the 19 h washing
step in selection cycle 1-1-2-3 a 20-fold molecular excess of non-biotinylated
hPD-L1 was added to the wash buffer. An overview of the selection strategy,
describing an increased stringency in subsequent cycles obtained by using a
lowered target concentration and an increased number of washes, is shown
in Table 10.
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Table 10. Selection against biotinylated hPD-L1 Fc using a maturated library

Cycle |Selection |Phage Proteins Target | Number | Duration | Addition
track stock from |used in conc. |of of last |to last

library or |pre- (nM) |washes |wash (h) |wash
selection |selection buffer
track
ZIlib006PD- | IgG-Fc, PD-L2,

! ! L1l p7.13 B7-Ha |0 |2
Zli - - -

! 2 R E?c%HFsc,’BPEHLf B2

2 1-1 1 IgG-Fc 25 8

2 1-2 1 IgG-Fc 10 12

2 2-1 2 IgG-Fc 2.5 12

2 2-2 2 IgG-Fc 0.5 12

3 1-1-1 1-1 no pre-selection |5 20

3 1-1-2 1-1 no pre-selection |5 20 18

3 1-2-1 1-2 no pre-selection |2.5 20

3 1-2-2 1-2 no pre-selection |1 20 18

3 2-1-1 2-1 no pre-selection |0.5 20

3 2-1-2 2-1 no pre-selection | 0.1 20 18

3 2-2-1 2-2 no pre-selection |0.05 20 18

3 2-2-2 2-2 no pre-selection |0.005 |20

4 1-1-1-1 1-1-1 no pre-selection |2.5 20

4 1-1-2-1 1-1-2 no pre-selection |2.5 20

4 1-1-2-2 1-1-2 no pre-selection |2.5 20 19

4 1-1-2-3 1-1-2 no pre-selection |2.5 20 19 E(F)’I?)I-\I/IJ

4 1-2-1-1 1-2-1 no pre-selection | 0.1 20

4 1-2-2-1 2-1-2 no pre-selection |0.5 20

4 1-2-2-2 1-2-2 no pre-selection |0.5 20 19

4 2-1-1-1 2-1-1 no pre-selection |0.05 20

4 2-1-2-1 2-1-2 no pre-selection | 0.1 30 19

4 2-2-1-1 2-2-1 no pre-selection | 0.01 30 19

4 2-2-2-1 2-2-2 no pre-selection |0.05 20 19

Production of Z variants for ELISA

: The Z variants were produced by

inoculating single colonies from the selections into 1.2 ml TSB-YE medium

5 supplemented with 100 ug/ml ampicillin and 1 mM IPTG in deep-well plates

(Nunc, cat. no. 278752). The plates were incubated with rotation for 24 h at

37 °C. Cells were pelleted by centrifugation at 3300 g and re-suspended in

150 ul PBST 0.05 % and frozen at -80 °C to release the periplasmic fraction

of the cells. Frozen samples were thawed in a water bath and the freeze-
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thawing procedure was repeated eight times before the periplasmic fraction
was isolated in deep-well plates (Axygen, cat. no. 391-01-101) by filtration
using filter plates (EMD Millipore, cat. no. MSNANLY50). The final
supernatant of the periplasmic extract contained the Z variants as fusions to
ABD, expressed as AQHDEALE-[Z#####]-VDYV-[ABD]-YVPG (Gronwall et
al., supra). Z##### refers to individual, 58 amino acid residue Z variants.
ELISA screening of Z variants: The binding of Z variants to human PD-

L1 was analyzed in ELISA assays as described previously in Example 1 with
the following exceptions. Exception 1: The periplasmic fraction was diluted
1:8 with PBST 0.05% before added to the wells and incubated for 1.7 h.
Exception 2: instead of a blank control a negative control of a periplasmic
fraction containing the fusion protein ABD with no Z-fusion partner was used.
Exception 3: periplasm samples containing the primary PD-L1 binding Z
variant Z13091 (SEQ ID.NO:776) was included in duplicates on each plate
and analyzed as positive controls. Exception 4: 50 ul of biotinylated hPD-L1 at
a concentration of 40 pM in PBSC was added to each well and the plates
were incubated for 1.8 h at RT.

Sequencing: In parallel with the ELISA screening, all clones were
sequenced as described in Example 1.

ELISA EC50 analysis: A selection of PD-L1 binding Z variants was
subjected to an analysis of the response against a dilution series of

biotinylated human PD-L1 as described in Example 1 with the following
exceptions. Exception 1: the Z variants were diluted 1:8 in PBST 0.05 %
before added to the wells. Exception 2: biotinylated human PD-L1 was added
at a concentration of 15 nM and diluted stepwise 1:3 down to 0.25 pM.
Exception 3: a periplasm sample containing the primary PD-L1 binding Z
variant Z13091 (SEQ ID.NO:776) was included for comparison and analyzed
together with the maturated Z variants.
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Results
Phage display selection of PD-L1 binding Z variants: Individual clones

were obtained after four cycles of phage display selection against biotinylated
hPD-L1.
ELISA screening of Z variants: The clones obtained after four cycles of

selection were produced in 96-well plates and screened for hPD-L1 binding
activity in ELISA. A majority of the unique Z variants were found to give a
higher response than average response of the positive control 213091
(average 0.264 AU) against hPD-L1 at a concentration of 40 pM. The average
response of the negative controls was 0.051 AU.

Sequencing: Sequencing was performed for clones obtained after four
cycles of selection. Each variant was given a unique identification number,
ZHH#HHE, as described in Example 1. The amino acid sequences of the 58
amino acid residues long Z variants are listed in Figure 1 and in the sequence
listing as SEQ ID NO:1-773. The deduced PD-L1 binding motifs extend from
position 8 to position 36 in each sequence. The amino acid sequences of the
49 amino acid residues long polypeptides predicted to constitute the complete
three-helix bundle within each of these Z variants extend from residue 7 to
residue 55.

EC50 analysis of Z variants: A subset of Z variants having the highest

ELISA values in the ELISA screening experiment described above was
selected and subjected to a target titration in ELISA format. Periplasm
samples were incubated with a serial dilution of biotinylated hPD-L1. A
periplasm sample containing Z13091 (SEQ ID NO:776), the isolated primary
Z variant that showed the highest binding affinity to hPD-L1, was included as
a positive control. Obtained values were analyzed and their respective EC50
values were calculated using GraphPad Prism 5 (Table 11). All maturated Z
variants showed lower EC50 values than the top primary Z variant Z13091.
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Table 11: Calculated EC50 values of Z-ABD variants from maturation

Z variant |SEQ|EC50 Z variant |SEQ | EC50 Z variant |SEQ |EC50
ID (M) ID (M) ID (M)
NO: NO: NO:

Z17746 |8 6.7x10"(z18054 [22 [6.2x10"[z18135 |67 [85x10"

Z17748 |11 [6.7x10"[z18060 |44 [8.3x10"[z18137 |68 [7.4x10"

Z17756 |7 6.7 x 10| Z18064 1 6.8x10"[z18138 [69 [7.4x10"

Z17758 |25 [8.0x10"[z18065 |45 [7.1x10"|z18140 |70 [8.7x10"

Z17772 |26 [8.8x10"|Z18066 12 [7.3x10"[z18143 |71 7.8x10™

717825 |5 6.7x10(Z18069 |46 [7.8x10"[z18144 |72 [7.9x10™

Z17843 |27 [8.6x10"|Z18070 10 |7.6x10"[z18148 |73 [7.0x10™

Z17911 3 7.0x10™[z18074 |6 70x10™[z18149 [18 [6.9x10™"

Z17928 |28 [8.3x10"[z18078 |47 |7.8x10"|z18150 |74 |7.6x10"

Z17950 |29 [7.8x10"[Z18090 17 [8.8x10"[z18152 |75 [8.0x10™

Z17964 |2 7.7x10"[z18092 |48 [7.7x10"[z18153 |76 [8.0x 10

Z17968 |30 [8.2x10"[z18095 |49 |[7.3x10""|z18156 |77 [8.0x10™"

Z17972 |19 [7.4x10"[z18096 |50 [8.0x10""|z18158 |78 [8.7x 10"

Z17975 |31 [8.9x10"[z18099 [51 [8.7x10""|z18164 |79 |7.6x10"

Z17978 |13 [6.5x10"[Z18101 23 [6.7x10"|z18167 |80 [8.4x10"

Z17990 [32 [8.0x10"[z18104 |52 |7.5x10"|z18172 |81 76x10™

Z17995 |33 [8.4x10"[z18106 |53 [8.3x10"[z18174 |82 [8.4x10"

Z17997 |34 [7.7x10"[z18108 |54 |7.8x10""|z18176 [83 [8.9x10™"

Z17999 (35 [7.5x10"[z18110 |55 [8.1x10"|z18179 |84 [|8.7x10"

Z18000 [36 [7.9x10"|z18111 56 |7.8x10"|z18185 [85 [8.1x10"

Z18005 |37 [7.8x10"[z18115 |57 |7.7x10"|z18220 (86 [8.4x 10"

Z18008 [38 [7.3x10"[z18116 |58 |[7.4x10""|z18228 |87 [8.8x10"

Z18021 39 [8.8x10™[z18117 |59 [8.1x10"[Zz18233 |21 8.6x10

718022 |9 74x10"(z18118 |60 [7.9x10"[z18240 [88 [7.8x10™

Z18027 |40 [8.0x10"[z18119 |61 [1.0x10™[z18243 [89 [8.1x10"

Z18036 |41 [7.6x10"[z18124 |62 [84x10"|z18252 |90 [8.5x10™"

Z18037 |42 [7.7x10"|z18128 |63 |7.7x10"|z18268 |91 8.9x10

Z18038 |43 [6.9x10"[Z18129 16 [6.2x10"[z18353 [15 [7.7x10™

Z18039 [20 [6.9x10"[z18130 |64 |7.4x10"|Zz18374 |92 1.0x 107

718048 |4 6.5x10"[Z218131 65 |8.7x10"|z18377 |93 [7.8x10"

Z18052 |14 [7.1x10"[z18133 |66 |7.7x10"'|z18418 |24 |8.0x10™"

Z13091 |776 [1.2x10™
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Example 6
Subcloning and production of a subset of maturated PD-L1 binding Z variants

Materials and methods

Subcloning of Z variants with a Hisg-tag: The DNA of 24 maturated PD-
L1 binding Z variants, (Z17746 (SEQ ID NO:8), Z17748 (SEQ ID NO:11),
217756 (SEQ ID NO:7), 217825 (SEQ ID NO:5), 217911 (SEQ ID NO:3),
Z17964 (SEQ ID NO:2), 217972 (SEQ ID NO:19), 217978 (SEQ ID NO:13),
Z18022 (SEQ ID NO:9), 218039 (SEQ ID NO:20), 218048 (SEQ ID NO:4),
Z18052 (SEQ ID NO:14), 218054 (SEQ ID NO:22), 218064 (SEQ ID NO:1),
Z18066 (SEQ ID NO:12), 218070 (SEQ ID NO:10), 218074 (SEQ ID NO:6),
Z18090 (SEQ ID NO:17), 218101 (SEQ ID NO:23), 218129 (SEQ ID NO:16),
Z18149 (SEQ ID NO:18), 218233 (SEQ ID NO:21), 218353 (SEQ ID NO:15)
and Z18418 (SEQ ID NO:24)) were amplified from the library vector
pAY 02592 and subcloned with a Hise-tag as described in Example 2 above.

Subcloning of Z variants with a C-terminal Cys: Three Z variants,
Z18064 (SEQ ID NO:1), 217964 (SEQ ID NO:2) and 218090 (SEQ ID NO:17)
were mutated to start with the N-terminal amino acids AE instead of VD and

further subcloned with the C-terminal addition of the amino acids VDC
(incorporating a unique cysteine in the polypeptide) using standard molecular
biology techniques. The resulting sequences are referred to as Z18608-Cys
(SEQ ID NO:811), Z18609-Cys (SEQ ID NO:812) and Z18610-Cys (SEQ ID
NO:813), respectively.

Cultivation: Generally, E. coli T7TE2 cells (GeneBridges) were
transformed with plasmids containing the gene fragments of each respective
PD-L1 binding Z variant and cultivated at 37 °C in approximately 940 ml of
TSB-YE medium supplemented with 50 ug/ml kanamycin. In order to induce
protein expression, IPTG was added to a final concentration of 0.2 mM at
ODsgo = 2 and the cultivation was incubated at 37 °C for another 5 h. The
cells were harvested by centrifugation. Specifically, Z18608-Cys and Z18609-
Cys were fed-batch cultivated at 37 °C in approximately 700 ml of defined
mineral medium supplemented with 50 ug/ml kanamycin. In order to induce
protein expression, IPTG was added to a final concentration of 0.5 mM at
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ODsgo =75 and the cultivation was incubated for another 7 h. The cells were
harvested by centrifugation.

Purification of PD-L1 binding Z variants with a Hise-tag: IMAC
purifications, buffer exchange to PBS and concentration determinations were

performed essentially as described in Example 2.
Purification of PD-L1 binding Z variants with a C-terminal Cys: The

respective cell pellet was re-suspended in 20 mM Tris-HCI, 0.5 mM EDTA,

0.1 % Tween 80, pH 7.5 (10 ml buffer / g cell pellet) and lysed by heat
treatment in a water bath at 80 °C for 10 min, followed by cooling on ice to
approximately 20 °C. Benzonase® was added (1 ul/g cell pellet) and each cell
lysate was incubated at RT for 30 min, before cell debris was removed by
centrifugation. For reduction of disulfides, dithiothreitol (DTT; Acros Organics,
cat. no. 165680250) was added to a final concentration of 10 mM followed by
incubation at RT for 20 min. Thereafter, the lysate was filtered through a 0.45
Kum syringe filter (Millipore). Purification was performed by anion exchange
followed by reverse phase chromatography (RPC). Buffer exchange to 20 mM
HEPES, 1 mM EDTA, pH 7.2 was carried out using Sephadex G-25 medium
(GE Healthcare) packed in an XK-50 column.

For any protein purified by either method described above, the
concentration was determined by measuring the absorbance at 280 nm, using
a NanoDrop® ND-1000 spectrophotometer and the extinction coefficient of
the protein. The purity was analyzed by SDS-PAGE stained with Coomassie
Blue, and the identity of each purified Z variant was confirmed using HPLC-
MS analysis (HPLC-MS 1100; Agilent Technologies).

Results
Cultivation and purification: The PD-L1 binding Z variants were

expressed as soluble gene products in E. coli. The amount of purified protein
from approximately 2.0-2.4 g bacterial pellet was determined
spectrophotometrically by measuring the absorbance at 280 nm and ranged
from approximately 18 mg to 29 mg for the different Hiss-tagged PD-L1
binding Z variants. SDS-PAGE analysis of each final protein preparation
showed that these predominantly contained the PD-L1 binding Z variant. The



WO 2017/072280 PCT/EP2016/076040

10

15

20

25

30

77

correct identity and molecular weight of each Z variant were confirmed by
HPLC-MS analysis.

Example 7
Additional characterization of a subset of primary PD-L1 binding Z variants

In this Example, a subset of Z variants was characterized in terms of
stability and various binding properties. The specificity and affinity for PD-L1
of the Z variants were analyzed by Biacore and the ability of Z variants to
block the binding of PD-L1 to its receptor PD-1 was investigated using
AlphaLISA.

Materials and methods

Biacore kinetic and specificity analysis: Kinetic constants (k, and kg)
and affinities (Kp) for human PD-L1 and rhesus monkey PD-L1 (RhPD-L1;
rhesus PD-L1/Fc Chimera, Sino Biological Inc., cat. no. 90251-C02H) were
determined for 24 matured Hiss-tagged Z variants (specified in Example 6).

The Z variants were also tested for binding against the sequence-related
proteins hPD-L2, hB7-H3 and hB7-H4. The Biacore analyses were performed
essentially as described in Example 3, however a flow rate of 30 ul/min was
used. The ligand immobilization levels on the surfaces were 1030 RU for
hPD-L1, 1060 RU for RhPD-L1, 1070 RU for hPD-L2, 1090 RU for hB7-H3,
and 770 RU for hB7-H4. In a first binding kinetic analysis, the 24 Z variants
were injected at concentrations of 5 and 50 nM over chips immobilized with
hPD-L1 and RhPD-L1, respectively. The 12 maturated PD-L1 binding Z
variants that showed the highest affinity to hPD-L1 in the first experiment
were analyzed in more detail and injected at concentrations of 135, 45, 15, 5
and 1.67 nM over immobilized hPD-L1 and RhPD-L1. In the specificity test,
i.e. the binding analysis against hPD-L2, hB7-H3 and hB7-H4, the 24 Z
variants were injected at a concentration of 500 nM.
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Alphal ISA blocking assay: The potential of the Z variants to inhibit

binding of PD-L1 to its natural ligand PD-1 was analyzed in an AlphaLISA
assay as described in Example 3 with the following exceptions: Exception 1:
stepwise serial dilutions 1:3 of Hise-tagged Z variants to final concentrations
of 250 nM to 4 pM were made in a 3843W plate (Perkin Elmer, cat. no.
6008350) and incubated for 45 min with 8 nM biotinylated hPD-L1 (R&D
Systems) in AlphaLISA buffer (Perkin EImer, cat. no. ALOOOF). Exception 2:
hPD-1-coated Acceptor beads were added to a final concentration of 10 ug/ml
and incubated for 50 min.

Circular dichroism (CD) spectroscopy analysis: A subset of the purified

Hiss-tagged Z variants were analyzed by CD spectroscopy as described in
Example 3, but with the exceptions that the analysis buffer was PBS and that
the temperature was raised to 80 °C in the VTM.

Results
Biacore kinetic and specificity analysis: The interactions of 24

maturated Hiss-tagged Z variants with human and rhesus monkey PD-L1,
were analyzed in a Biacore instrument by injecting various concentrations of
the Z variants over surfaces containing immobilized hPD-L1 and RhPD-L1,
respectively. A first kinetic analysis was performed in order to rank the Z
variants in terms of their affinity for hPD-L1 and RhPD-L1, as well as to
compare their binding kinetics with the primary PD-L1 binding Z variant
Z13091. A summary of the approximate affinity constants from the ranking
experiment, which were obtained by using a 1:1 interaction model, is given in
Table 12.

The 12 maturated Z variants that showed the highest binding affinity to
hPD-L1 were further analyzed and the more precisely determined kinetic
parameters for these 12 Z variants are given in Table 13. Typical resulting
curves, where responses from a blank surface were subtracted, are displayed
for two selected variants in Figure 5.
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Table 12: Approximate affinity constants for binding of Z variants to hPD-L1

and RhPD-L1
Zvariant |[SEQID NO hPD-L1 RhPD-L1
of Z variant Kb (M) Kp (M)

Z13091 776 7.4x107° 52x10°
Z17746 8 3.8x107 52x 107
Z17748 11 45x107° 7.4x107°
Z17756 7 24 x107° 2.1x10°
717825 5 25x107° 1.2x10°
Z17911 3 3.6x107 2.2x10°
Z17964 2 3.0x107 2.0x10°
Z17972 19 54 x107° 2.7x10°
Z17978 13 45x107° 1.0x10°
718022 9 3.4x107 1.4 x10°
Z18039 20 6.3x107 1.9x10°
718048 4 3.5x107 1.8x10°
Z18052 14 45x107° 1.2x10°
Z18054 22 7.6x107 1.2x10°
Z18064 1 1.3x107° 1.5x10°
Z18066 12 4.3x107° 2.1x10°
Z18070 10 3.1x107 25x10°
Z18074 6 3.6x107 2.9x10°
Z18090 17 5.1x107 2.3x10°
Z18101 23 9.3x107 24x10°
Z18129 16 4.8x107° 1.2x10°
718149 18 5.3x107 9.6 x107
718233 21 7.2x107° 4.4 x10°
Z18353 15 46 x107° 1.6 x10°
718418 24 1.9x10° 4.1x10°

Furthermore, all 24 maturated Hiss-tagged Z variants were also tested
5 for binding against the three sequence-related proteins, hPD-L2, hB7-H3, and

hB7-H4. In line with the results in Example 3, no binding to either of the

control proteins were detected at a Z variant concentration of 500 nM.
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Table 13: Kinetic parameters for binding of Z variants to hPD-L1 and RhPD-

L1

SEQ

ID hPD-L1 RhPD-L1
Z variant |NO:

ka (1/Ms) kq(1/s) Ko (M) ka (1/Ms) kq(1/s) Ko (M)

213091 |776 |1.8x10° [1.1x10° |6.3x10™[1.9x10% [1.0x10° [5.4x107"°
217746 |8 1.6x10° [46x10* [28x10™|1.4x10° [4.0x10* |2.8x 107
217748 |11 1.7x10% [57x10* |34x10™|1.8x10° |5.1x10* |2.9x 107
217756 |7 20x10° |54x10* |2.8x10™|27x10° [45x10* |1.7x 107
217825 |5 20x10° |47x10* |24x10™|19x10° |3.9x10* |2.1x 107
Z17911 |3 23x10° |49x10* [21x10™ |21 x10° |42x10* |2.0x 107
217964 |2 21x10° |43x10* |21x10™|3.4x10° |3.8x10* |1.1x 107
718022 |9 1.7x10% [49x10* |28x10™ |1.6x10° [4.6x10* |2.8x 107
218048 |4 1.9x10° [44x10* |23x10™|1.6x10° [3.8x10* |2.4x 107
218064 |1 3.5x10%° |4.3x10* [1.3x10"|3.5x10° [3.4x10* |9.6x10™
218066 |12 1.5x10° [54x10* [3.7x10™|1.4x10%° [4.7x10* |3.5x 107
218070 |10 |2.0x10% [57x10* |29x10™[1.7x10° |4.7x10* [2.8x107"°
218074 |6 20x10° |54x10* |27x10™|1.7x10° |46x10* |2.7x 107

Alphal ISA blocking assay: The ability of 24 maturated Hiss-tagged

5 monomeric Z variants to inhibit hPD-L1 binding to hPD-1 was tested in an

10

AlphaLISA blocking assay. The primary Z variant Z13091 was included as a

reference. Serial dilutions of the Z variants were incubated with biotinylated

hPD-L1 and the blocking ability of each respective variant was measured

after addition of hPD-1 coated Acceptor beads and subsequently streptavidin

coated Donor beads. Inhibition could be measured as a decrease in

AlphaLISA counts for positive Z variants. The calculated IC50 values for the

25 variants that were shown to block PD-L1 binding to PD-1 in this assay are

shown in Table 14.
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Table 14: 1C50 values for Z variants blocking the PD-1/PD-L1 interaction

Z variant SEQ ID NO: IC50 AlphaLISA
(M)
Z13091 776 1.1x107°
217746 8 1.3x 107
217748 11 1.1x107°
217756 7 1.5x 107
217825 5 1.6x107"
217911 3 57 x107
217964 2 8.9x10°
217972 19 29x 107
217978 13 6.2x 107
218022 9 3.1x107
218039 20 29x 107
218048 4 1.5x 107
218052 14 3.4x107
218054 22 1.1x107°
218064 1 3.9x107
218066 12 8.3x 107
Z18070 10 8.6 x 107"
218074 6 3.1x107
218090 17 6.7 x 107
218101 23 6.2x 107
218129 16 6.0 x 10"
218149 18 1.9x 107
218233 21 1.5x 107
218353 15 7.2x107°
218418 24 57 x107

CD analysis: The CD spectra determined for 24 maturated PD-L1

binding Z variants with a Hise tag showed that each had an a-helical structure

at 20 °C. The melting temperatures (Tm) were determined using variable

temperature measurements (Table 15). Reversible folding was observed for

all PD-L1 binding Z variants when overlaying spectra measured at 20 °C

before and after heating to 80 °C, as shown for two selected Z variants in

Figure 6.
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Table 15: Melting temperatures of maturated PD-L1 binding Z variants

Z variant SEQIDNO: |Tm
(°C)
Z17746 8 59
Z17748 11 63
Z17756 7 63
217825 5 60
Z17911 3 59
217964 2 62
Z17978 13 59
218022 9 59
Z18039 20 55
Z18048 4 60
Z18064 1 62
218066 12 58
Z18070 10 60
Z18074 6 62
Z18090 17 68
Z18129 16 63
Z18233 21 57
Example 8

Characterization of anti-PD-L1/PD-1 and anti-PD-L1/CTLA-4 complexes

Materials and methods
Production of complexes and control antibodies: Four different

complexes targeting PD-L1 and PD-1, and four different complexes targeting
PD-L1 and CTLA-4 were constructed, as well as a control antibody targeting
PD-1. An antibody denoted “Lam”, having the same CDR sequences and
specificity as the commercially available, PD-1 targeting monoclonal antibody
pembrolizumab (formerly lambrolizumab), was constructed using the heavy
chain (HC) and light chain (LC) sequences HC_.m (SEQ ID NO:815) and
LCLam (SEQ ID NO:816). An antibody denoted “Ipi”, having the same CDR
sequences and specificity as the commercially available, CTLA-4 targeting
monoclonal antibody ipilimumab, was constructed using the heavy chain (HC)
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and light chain (LC) sequences HC,, (SEQ ID NO:817) and LCy,i (SEQ ID
NO:818). The PD-L1 targeting Z variant Z15170 (SEQ ID NO:814; identical to
Z13165 (SEQ ID NO:784) but starting with the amino acid residues AE
instead of VD) with a C-terminal VD sequence was genetically fused, via a
flexible 15 residue (GGGGS)s linker, to the N-termini of HCLam, LCLam, HCipi and
LCii, respectively, resulting in the complexes Z15170-HCLam, Z15170-LCLam,
Z15170-HCy, and Z15170-LCyy;, respectively; or to the C-termini of the same
chains, resulting in the complexes HCLam-Z215170, LCLam-Z215170, HC5-
Z15170 and LC\i-Z15170, respectively. Gene synthesis, cloning, production
by transient gene expression in CHO cells as well as purification by Protein A
chromatography and verification of constructs by gel electrophoresis were
performed by Evitria AG (Switzerland).

Biacore kinetic analyses: Kinetic constants (k, and kq) and affinities
(Kp) for hPD-L1, human PD-1 (hPD-1; R&D Systems cat. no. 1086-PD-050)
and human CTLA-4 (hCTLA-4; R&D Systems cat. no. 325-CT-200) were
determined for all eight complexes produced and using a Biacore 2000

instrument (GE Healthcare). The control antibody Lam was also analyzed for
binding against PD-1. 5 ug/ml solutions of each of the proteins hPD-L1,
hPD-1 and hCTLA-4 were prepared in 10 mM NaAc buffer (pH 5.0 for PD-LA1,
and pH 4.5 for PD-1 and CTLA-4) and used for immobilization in separate
flow cells on the carboxylated dextran layer of different CM5 chip surfaces
(GE Healthcare, cat. no. BR100012). The immobilization was performed
using amine coupling chemistry according to the manufacturer’s protocol and
using HBS-EP with 500 mM NaCl as running buffer. Immobilization levels
obtained were ~110-140 RU. A series of 3.33, 10, 30, 90, 270 nM
concentrations of the respective complex and Lam were injected and the
responses recorded, except for analysis of binding to PD-L1 for constructs
with 215170 positioned on the C-terminus of the respective antibody, for
which a concentration series of 30, 90, 270 and 900 nM was used.

In a separate experiment, the dual binding specificity was evaluated by
a capture assay using the Biacore 2000 instrument. The complexes Z15170-
HCiLam, Z15170-LCLam, Z15170-HC,i and Z15170-LCyp, Lam and ipilimumab
(Yervoy®, Bristol-Myers Squibb/Astra Zeneca via Apoteket AB, cat. no.
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065544, lot no. 4A85968), at a concentration of 300 nM, were injected over
chip surfaces immobilized with PD-1 or CTLA-4 as described above. In all
cases, the duration of the injection was 5 min at a flow rate of 30 pl/min with a
wait/dissociation step of 5 min before a second injection (5 min) of 100 or 500
nM PD-L1 was made. HBS-EP with 500 mM NaCl was used as a running
buffer and for protein dilutions.

Cell binding analysis by FACS: The potential of the complexes to bind

PD-L1 expressing cells was investigated using FACS. 150 000 cells of the
breast cancer cell line MDA-MB-231, cultivated in DMEM (ATCC cat. no. 30-
2002) containing 10 % FBS, were pipetted per well of a v-bottomed 96-well
plate (Nunc, cat. no. 277143) and the cells in the plate were subsequently
pelleted at 400 g for 3 min at RT. The supernatants were removed and the
cells were resuspended in 100 pl PBS plus 2.5 % FBS (staining buffer)
containing 0.625 pg/ml of the complexes Z15170-HCam, Z15170-LCLam,
HCLam-Z15170, LCLam-Z215170, Z15170-HC\pi, Z15170-LCypi, HCi-Z15170 and
LCii-Z15170, respectively, or 0.625 ug/ml of the antibodies Lam or
ipilimumab. A mouse anti-PD-L1 antibody (RnD Systems, cat. no. MAB1561)
at a concentration of 1 ug/ml was used as a positive control. Cells incubated
with buffer alone were used as negative controls. The cells were incubated for
1 h at 8 °C in the dark, washed twice with 100 pul staining buffer, and
resuspended in 100 yl of staining buffer containing 2.5 ug/ml of a goat-anti-
human IgG-Alexa488 (Molecular Probes, cat. no. A11013) or, for cells stained
with the positive control antibody, goat anti-mouse IgG-Alexa647 antibody
(Life Technologies, cat. No. A21236). The cells were incubated for 1 h at 8 °C
in the dark, washed twice with 100 pl staining buffer and resuspended in 300
Wl of staining buffer. Data from 10,000 cells were obtained using a FACS
Calibur (Beckman Coulter) and the data was analyzed using Flowing software
2.5.0 (Turku University). Mean fluorescence intensity (MFI) was used as a
read out of binding capacity.

Co-culture of MDA-MB-231 and PBMC: A mixed lymphocyte assay
was used to analyze if the Ipi-based complexes could affect proliferation or

the cytotoxic effect of T-cells and thereby increase the elimination of cancer
cells. Herein, peripheral blood mononuclear cells (PBMC) and MDA-MB-231
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cells were co-cultivated for six days and the number of T-cells and cancer
cells were assessed. 20000 MDA-MB-231 cells, cultivated in DMEM
containing 10 % FBS, were pipetted per well of a flat-bottomed 96-well plate
and were left to adhere to the bottom of the well by incubation at 37 °C in a
humidified 5 % CO; atmosphere. Day 2 of the experiment, serial dilutions
(200-0.064 nM) of the Ipi-based complexes were prepared in a separate plate
using RPMI1640 with L-glut (Lonza) supplemented with 10 % FCS, and 1 %
Pen-Strep (Lonza, cat. no. DE17-603E). The DMEM medium was discarded
from the MDA-MB-231 cells and 100 pl of the diluted complexes were added.
PBMC were prepared form a buffy coat using Ficoll Paque PLUS (GE
Healthcare, cat no.17-1440-02). In brief, the buffy coat was diluted 2X in PBS.
10 ml of the diluted buffy coat were layered on the top of 5 ml Ficoll in 15 ml
falcon tubes and centrifuged at RT for 30 min at 400 g. The lymphocyte layer
was collected and the cells were washed twice in the supplemented
RPMI1640 medium described above. The cells were counted and adjusted to
1 million cells per ml in supplemented RPMI medium. 100 pl of the cell
suspension were added to the plate with the MDA-MB-231 cells. The plates
were incubated for 6 days at 37 °C in a humidified 5 % CO, atmosphere. At
day 7 of the experiment, the number of MDA-MD-231 cells and CD3+ T-cells
were counted by FACS. The PBMC were transferred to a v-bottom plate,
washed two times with PBS containing 2 % FBS (also used as staining buffer)
and stained with a mouse anti-CD3 antibody (EXBIO Praha, cat no. 12-631-
MOO1) at a concentration of 2 ug/ml for 1 h at 4 °C. The MDA-MB231 cells
were trypsinated (20 ul/well) and transferred to another v-bottom shaped plate
washed two times with PBS containing 2 % FBS and stained with a rabbit
anti-EGFR antibody (Abcam, cat no. ab2430-1) at a concentration of 2 ug/ml
for 1 h at 4 °C. The cells were washed two times with PBS containing 2 %
FBS and an Alexa-fluor 488-goat-anti-rabbit antibody (Invitrogen, cat no.
A11008) and Alexa-fluor 647-goat-anti-mouse antibody (Life technologies, cat
no. A21236) were used as detection antibodies at a concentration of 1 ug/ml
and incubated for 1 h at 4 °C.
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Results
Production of complex constructs: A schematic representation of the

design of each of the four types of produced complexes is shown in Figure 7.
Biacore kinetic analyses: The affinity to the target proteins PD-L1, PD-

1 and CTLA-4, respectively, were determined for each relevant complex. The
control antibody Lam was also analyzed against its target PD-1. The kinetic
parameters for the interactions with PD-L1 are summarized in Table 16. The
capability of the Z moiety of the complex to interact with PD-L1 was
maintained, although the affinity was reduced as well as affected by the
positioning of the Z moiety on the antibody. For comparison, the Kp of the
Hise-Z13165 interaction with PD-L1 was 0.64 nM (as presented in Example 3)
whereas the Kp for complexes with N-terminally positioned Z moieties was
1.5-2.6 nM and the Kp for C-terminally positioned Z moieties was 12-41 nM.
Thus, N-terminal positioning of the Z moiety was superior to the C-terminal
positioning, with approximately 10 times higher affinity. This effect was
evident with both Lam- and Ipi-based constructs. Whether the fusions were
made to the heavy or light chains of the antibodies were of less importance
for the N-terminally positioned Z moiety, but had major impact on the C-
terminally positioned Z moiety, where the light chain fusions had a Kp of 12-
18 nM compared to a Kp of 29-41 nM for the heavy chain fusions.

Table 16: Kinetic parameters for binding of indicated complexes to hPD-L1

Analyte ka (1/Ms) kq (1/s) Ko (M)
HCLam-Z15170 2.44 x 10* 7.17 x 10™ 2.9x10°
LCLan-Z15170 3.06 x 10* 3.58 x 10™ 1.2x10°
Z15170-HC 1.16 x 10° 2.84 x 10™ 2.4x10°
Z15170-LCram 2.33x10° 6.01 x 10™ 2.6 x10°
HC\,-Z15170 1.78 x 10* 7.27 x 10™ 4.1 x10°
LCi-215170 3.07 x 10* 5.63 x 10™ 1.8x10°
Z15170-HCyy 2.05x10° 4.83 x 10™ 2.4x10°
Z15170-LCyy 2.30 x 10° 3.49x10* 1.5x10°
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The interactions of the complexes with PD-1 and CTLA-4, respectively,

followed a bivalent model. The Kp1, Kpz, Ka1, Ka2, ka1 and kq2 are summarized
in Table 17 and Table 18 for PD-1 and CTLA-4, respectively. The affinity
constant Kp4 for the interaction of PD-1 with the produced Lam control

antibody was determined to 18.6 nM. The affinity was stronger for all the Lam
based complexes, with a Kps range of 0.8-2.7 nM. A somewhat slower
association and rate, ka1, was seen for Z15170-HC_.m, but generally the
differences between the complexes were small, i.e. the positioning of the Z
moiety on the antibody seems to have minor impact on the interaction
between the antibody and PD-1.
Table 17: Parameters for binding of indicated complexes and Lam to hPD-1
Analyte Ka1 Ka1 Kp1 Kaz Ka2 Kp2
(1/Ms) (1/s) (M) (1/RUs) | (1/s) (RU)
Lam 4.35x10* |8.10x10" |1.9x10®° [1.88x10° [1.83x10° |0.97
HCLam-Z15170 [1.17 x 10° | 1.64 x10™ | 1.4x10° B.35x10° [1.65x10" |4.9
LCLam-Z15170 [1.78 x 10° | 1.34x10* | 7.5x 107 |2.92x 10" |7.89x 10" |2.7
Z15170-HCiam [4.27 x 10" | 117 x10™ | 2.7x10° [1.93x10% |7.87 x 107 |4.1
Z15170-L.Clam [1.14x10° | 1.56 x10” | 1.4x10° [2.22x10? |[1.72x 10" |7.7
Table 18: Kinetic parameters for binding of indicated complexes to hCTLA-4
Analyte Ka1 Ka1 Kb+ Kaz Kq2 Kb2
(1/Ms) (1/s) (M) (1/RUs) | (1/s) (RU)
HC-Z15170 |6.79 x 10* |5.40 x10* |8.0x10° |6.76 x10? [4.10x 10" |6.1
LC,-Z15170  |5.48 x 10* |4.41x10™ |8.0x10° [4.04x10? |2.88x 10" |7.1
Z15170-HCy,  |3.33x10* [2.79x 10" |8.4x10° [1.38x10?% |8.20x 10% |5.9
Z15170-LCyi [4.55x 10" [4.49x 10" [9.9x10° |9.74x10° |4.22x 10 |4.3

The affinity constant Kp1 for the interaction of complexes with CTLA-4

was in the range of 8-10 nM and this is in line with the reported Kp for

ipilimumab (5.25 + 3.62 nM; European Medicines Agency’s assessment
report 2011: EMA/CHMP/557664/2011). The kinetic profiles were similar for




WO 2017/072280 PCT/EP2016/076040

10

15

88

all Ipi-based constructs, but with somewhat slower association and
dissociation rates for Z15170-HCyy.

The Biacore capture assay confirmed the dual binding specificity of all
complexes included in the assay, i.e. Z15170-HCam, Z15170-LCam, Z15170-
HCixi and Z15170-LCy,i. Figure 8 shows that the complexes first bind to
immobilized PD-1 or CTLA-4 and that PD-L1 subsequently binds to the
respective captured complex. In separate control experiments, it was shown
that PD-L1 does not bind to CTLA-4 or Ipi and that no additional binding by
PD-L1 was seen following injection of PD-L1 to Lam captured on PD-1.

Cell binding analysis by FACS: This experiment was performed to

analyze whether the complexes could bind to PD-L1 expressing cells. MDA-
MB-231 cells that naturally express PD-L1 were stained with 0.625 ug/ml of
the respective complex. The MFI values are presented in Table 19 and shows
that the complexes had the ability to bind PD-L1 expressing cells. For both
the Ipi- and Lam-based complexes, the highest MFI values were obtained for
N-terminal positioning of the Z moiety on the light chain of the antibody.

Table 19: MFI for binding of complexes to PD-L1 expressing cells

Analyte MFI
Lam 62

Z15170-HCam 161
HCLam-Z15170 274
Z15170-LCram 327
LCLam-Z15170 145
Ipilimumab 64

Z15170-HCyyi 488
HCxi-Z15170 264
Z15170-LCyyi 582
LCxi-Z15170 192
Negative control 69

Anti-PD-L1 antibody 610
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Co-culture of MDA-MB-231 and PBMC: To assess whether the Ipi-
based complexes could affect the inhibitory mechanisms caused by CTLA-4

and PD-L1, a mixed lymphocyte assay was used. Breast cancer cells MDA-
MB-231 were co-cultivated with PBMC for six days and the number of cancer
cells and T-cells were evaluated. The analysis revealed a concentration
dependent effect of the complexes, with an increased amount of T-cells and a
lowered number of cancer cells. Figure 9A shows the reduction in number of
MDA-MB231 cells with increasing concentration of the complexes. This
reduction was evident for all complexes with the best effect achieved with the
construct in which the Z moiety is situated at the N-terminus of the light chain
of the antibody. In contrast, the ipilimumab control antibody did not induce a
concentration dependent decrease of the cancer cells. Thus, blocking of the
interaction PD-1/PD-L1 appears essential to reduce the amount of cancer
cells. Figure 9B shows the increase in the number of T-cells with an
increasing concentration of the complexes. Again, the effect is most
prominent with the construct in which the Z moiety is situated at the N-
terminus of the light chain of the antibody.

Example 9
Conjugation and radiolabeling of PD-L1 binding Z variants

This Example describes the conjugation and radiolabeling of Z15168-
Cys (SEQ ID NO:809), Z18608-Cys (SEQ ID NO:811), Z18609-Cys (SEQ ID
NO:812) and Z18610-Cys (SEQ ID NO:813), cloned and produced as
described in Example 2 and Example 6, and further used for the in vivo
imaging studies described in Example 10 and 11.

Materials and methods

Reduction and NOTA conjugation: To 5 mg of Z variant in [20 mM
HEPES, 1 mM EDTA, pH 7.2] was added three molar equivalents of tris(2-
carboxyethyl)phosphine (TCEP) in 0.5 ml of degassed 0.2 M ammonium

acetate buffer (pH 7.0). The reaction was kept at RT for 60 min before being
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transferred to an Ultracel 3K Centrifugal Filter and centrifuged at 4000 rpm for
90 min. The flow-through was discarded and an additional 1 ml of 0.2 M
ammonium acetate buffer added, and the process repeated. The reduced Z
variant was then transferred to a second reaction vessel in 2 ml of oxygen
free 0.2 M ammonium acetate buffer (pH 7.0). 4 mg of NOTA-maleimide
(Macrocyclics) in 0.5 ml of 0.2 M ammonium acetate buffer (pH 7.0) was then
added, and the reaction vessel purged with argon before heating to 40 °C for
3 h, at which point the reaction mixture was transferred to an Ultracel 3K
Centrifugal Filter and centrifuged for 90 min at 4000 rpm. The flow-through
was discarded and 2 ml milliQ water added. Centrifugation was performed for
an additional 90 min and the flow-through discarded. Purified NOTA-
conjugated Z variant was collected in 1 ml milliQ water, lyophilized and stored
at -70 °C prior to use. Purity of the final product was determined by LC/MS.
Radiolabeling: A cartridge containing [18F]-ﬂuoride was first washed

with 1.5 ml of ultrapure water, then ['®F]-fluoride was eluted with 1.0 ml of 0.4
M KHCOs. 100 pl of the eluted ['®F]-fluoride solution was added to a stem vial
charged with 10 pul acetic acid, 50 pl AlCI3 (2 mM in 0.1 M NaOAc buffer, pH
4) and 125 pl 0.1 M NaOAc pH 4. The solution was incubated for 2 min at RT
before 1 mg of NOTA-conjugated Z variant in 400 pl of a 1:1 solution of
acetrontrile and 0.1 M NaOAc pH 4 was added, then heated to 100 °C for 15
min. After heating was complete, the sample was transferred to a vial
containing 0.7 ml of 0.1% formic acid, mixed and purified by HPLC [Waters
Xselect CSH C18 column (250x10 mm, 130 um)] using a gradient of 10-30 %
MeCN over 15 min at a flow rate of 5 ml/min, the balance being 0.1 % formic
acid. The peak corresponding to ['°F]AIF-NOTA-Z###H#t was collected, the
MeCN was removed in vacuo, and transferred to a sterile vial using
physiologic saline as a rinse to give ['°FJAIF-NOTA-Z#####. Specific activity
and radiochemical purity was determined via a Waters Acquity LC/MS system
(Milford, MA, USA) and a B-RAM Model 4 Radio-HPLC detector (IN/US
Systems, Brandon, FL, USA).
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Results

The PD-L1 binding Z variants, Z15168-Cys (SEQ ID NO:809), Z18608-
Cys (SEQ ID NO:811), Z18609-Cys (SEQ ID NO:812) and Z18610-Cys (SEQ
ID NO:813), were site specifically conjugated with NOTA at their respective
unique C-terminal cysteine residue. Subsequent radiolabeling with ['°FJAIF
typically resulted in radiochemical purities of 97-100 % and specific activities
of 14.6 £ 6.5 GBg/mmol. The radiolabeled Z variants will be referred to as
["°F]AIF-NOTA-Z[#####].

Example 10
In vivo imaqing and biodistribution in tumor bearing mice

Materials and methods
Animal models: Female SCID Beige mice (6-8 week old, Charles River

Laboratories) were housed in a temperature and humidity controlled room
and kept on a regular diet. LOXIMVI (human melanoma cell line; PD-L1
positive) or SUDHL-6 (PD-L1 negative) cells were cultured in complete
growth medium containing RPMI 1640 medium with 10 % fetal bovine serum
at 37°C with 5 % CO». The growth medium was changed 2 or 3 times per
week and the cells subcultured at a ratio of 1:10 when needed. Tumors were
implanted at the right shoulder by subcutaneous injection of 1 x 10° LOXIMVI
cells in 100 ul PBS or 10 x 10° SUDHL-6 cells in 100 pl PBS + Growth Factor
Reduced Matrigel (1:1). The mice were used for micro-PET and ex vivo
studies about 5-7 days and 3 weeks after the injection of LOXIMVI and
SUDHL-6 cells, respectively, when tumors reached a mass of 100-400 mg.
PET data acquisition: Mice were anesthetized with isoflurane (4-5 %

induction, 1-3 % maintenance), prepared with tail vein catheters, and placed
in a dedicated small animal PET scanner (microPET Focus220, Siemens
Preclinical Solutions). A 20 min transmission scan with °’Co was obtained to
correct for photon attenuation and scatter. Then, 0.2-0.6 MBq of the
respective [18F]-Iabelled Z variant was administered via the tail vein catheters,
and PET data were collected for 90 min. In a separate pre-blocking
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experiment, 400 ug non-labelled NOTA-conjugated Z15168-Cys was
administered prior to administration of ['°F]AIF-NOTA-Z15168.
Ex vivo biodistribution measurements: Immediately after PET

acquisition, mice were euthanized. Tumor, heart, lung, spleen, liver, kidneys,
blood, plasma and muscle were collected and measured using a gamma
counter (PerkinElmer). For each mouse, biodistribution measurements were
converted into units of Standard Uptake Value (SUV). Regions of Interest
(ROI) were drawn on all tumors that could be identified in PET images, and
time activity curves (TACs) were calculated.

Results

Representative PET images following injection of ['®F]-labelled Z
variants into tumor-bearing mice showed the highest uptake in kidney and
bladder. PD-L1 positive LOX tumors could be clearly seen in images, while
PD-L1 negative SUDHLG6 tumors were not visible. Representative PET
images are shown in Figure 10A for ["®F]AIF-NOTA-Z15168. Ex vivo
biodistribution measurements at 90 min post-injection were in agreement with
PET images. The uptake of ['®F]-labelled Z variants Z15168-Cys (SEQ ID
NO:809), Z18608-Cys (SEQ ID NO:811), Z18609-Cys (SEQ ID NO:812) and
Z18610-Cys (SEQ ID NO:813) was significantly higher in LOX tumors than in
SUDHLG6 tumors and the tumor uptake increased with the PD-L1 binding
affinity of the Z variants (Figure 11A-B). Target specificity was confirmed in a
pre-blocking experiment in which pre-administration of 400 ug NOTA-Z15168
caused a reduction in ['®FJAIF-NOTA-Z15168 uptake in LOX tumors (Figure
10B). Changes in distibution, including faster clearance as indicated by
reduced blood uptake at 90 min, was also seen. The kidney tracer retention
(average SUV ranged between 57 to 84 in LOX tumor xenographs) is likely
due to tubular reuptake of proteins, where ['®F]AIF label is trapped after
cleavage of the Z variants. To summarize, the results show that Z variant
ligands are effective in targeting PD-L1 positive tumors in vivo, exhibiting
specific binding and a rapid clearance.
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Example 11
In vivo imagqing in rhesus monkey

Materials and methods

Fasted rhesus monkeys were sedated with Ketamine (10 mg/kg,
intramuscular). An intrevenous catheter was inserted into the right and left
saphenous veins and the animals were maintained on propofol anesthesia
(5 mg/kg for induction and 0.45 mg/kg/min throughout the scanning
procedure). Following the initial induction with propofol, the animal was
intubated and maintained on ventilated oxygen/air gas mixture at
approximately 10 cm3/kg/breath, and 23 respirations per minute. Animals
were instrumented with a temperature probe, a pulse oximeter and an end
tidal CO2 monitor. Body temperature was maintained using K-module heating
pads. General fluid therapy was maintained with Lactated Ringer’s solution
(10 mi/kg/h i.v.) throughout the scanning procedure. 84-138 MBq of ["°F]AIF-
NOTA-Z15168 and 147-227 MBq of ['®F]JAIF-NOTA-Z 18609, respectively,
were administered as a 2 min infusion. Whole body dynamic scan was
initiated at the start of the tracer injection and aquired for 180 min using a
Siemens Biograph 64 TPTV PET/CT scanner. Whole body reconstruction
was performed using the PET/CT scanner vendor supplied software. PET
image analysis was performed using customized Matlab based software.

Results

Representative maximum intensity projection images of rhesus
monkeys administered with["®F]JAIF-NOTA-Z15168 and ['°F]AIF-NOTA-
218609, respectively, are shown in Figure 12A-B and graphs of the average
tracer uptake (~120-180 min) are shown in Figure 12C. As in mice, the
highest uptake was seen in kidney (SUV = 100-112) and bladder, but also
lymph node and spleen targeting was observed, which is consistent with PD-
L1 expression.
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ITEMIZED LIST OF EMBODIMENTS

1. PD-L1 binding polypeptide, comprising a PD-L1 binding motif BM, which

motif consists of an amino acid sequence selected from:

) ERNX4AAXZEIL X11LPNLX16X17X18QX20 WAFIWX26L X28D

wherein, independently from each other,

X4 is selected from A, D, E,F, H, I, K,L,N,Q,R, S, T,Vand Y;
X7is selected from A, E,F,H,N,Q, S, T,V,Wand;

X1 is selected from A, D, E,F,H,K,L,N,Q, R, S, T, V,Wand Y;
X1 is selected from N and T;

Xi7 is selected from A, H, K, N, Q, Rand S;

Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoypis selected from H, |, K, L, N, Q, R, T, Vand Y;

Xos is selected from K and S; and

Xog is selected from A, D and E;

and

ii) an amino acid sequence which has at least 96 % identity to the
sequence defined in i).

2. PD-L1 binding polypeptide according to item 1, wherein in sequence i)

X4 is selected from A, D, E,F, H, I, K,L,N,Q,R, S, T,Vand Y;
X7 is selected fromE, F, H,N,Q,S, T, V,Wand,;

Xi1is selected from A, D, H, L, Q, R, T, V,Wand Y,

X1 is selected from N and T;

Xi7 is selected from A, H, K, N, Q, Rand S;

Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoypis selected from H, |, K, L, Q, R, T, Vand Y;
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Xog is selected from K and S; and
Xog is selected from A, D and E.

3. PD-L1 binding polypeptide according to item 1, wherein in sequence i)

X4 is selected from A, D, E,F, H, I, K,L,N,Q,R, S, T,Vand Y;
X7 is selected from A, E,F,H,N,Q, S, T,V,Wand;
X1 is selected from A, D, E,F, H,K,L,N,Q, R, S, T, V,Wand Y;
Xie is selected from N and T;

10 Xi7 is selected from A, H, K, N, Q, Rand S;
Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoypis selected from H, |, K, L, N, Q, R, T, Vand Y;
Xog is selected from K and S; and
Xog is selected from A, D and E.

15

4. PD-L1 binding polypeptide according to item 2 or 3, wherein in sequence i)

Xy is selected from A, D, E,F,H,,K,L,N,Q,R, S, Tand V;
X7 is selected from F, H, Q and Y;
20 X11 is selected from H, Q, W and Y;
X1 is selected from N and T;
Xi7 is selected from A, H, K, N, Q and S;
Xigis selected from A, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoo is selected from H, |, K, Q, R and V;
25 Xos is selected from K and S; and
Xog is selected from A and D.

5. PD-L1 binding polypeptide according to any one of item 1-4, wherein
sequence i) fulfills at least four of the seven conditions I-VII:
30
l. X7 is selected from F, H, Q and Y;
Il. X11 is selected from H and Y;;
. Xis T;
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IV.  Xjris selected from N, Q and S;
V. Xoo is selected from H, |, Kand R;
VI.  Xxis K; and

VIl.  Xggis AorD.

6. PD-L1 binding polypeptide according to item 5, wherein sequence i)
fulfills at least five of the seven conditions I-VII.

7. PD-L1 binding polypeptide according to item 6, wherein sequence i)
fulfills at least six of the seven conditions I-VII.

8. PD-L1 binding polypeptide according to item 7, wherein sequence i)
fulfills all of the seven conditions I-VII.

9. PD-L1 binding polypeptide according to any one of items 1-8,
wherein X7X11Xg is selected from FYK and YYK.

10. PD-L1 binding polypeptide according to any one of items 1-9,
wherein X11X17X20 is selected from YNK and YQK.

11. PD-L1 binding polypeptide according to any one of items 1-10,
wherein X11X1gX2is YAK.

12. PD-L1 binding polypeptide according to any preceding item,
wherein sequence i) corresponds to the sequence from position 8 to position
36 in a sequence selected from the group consisting of SEQ ID NO:1-808.

13. PD-L1 binding polypeptide according to item 12, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-93 and 774-796.

14. PD-L1 binding polypeptide according to item 13, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-93 and 774-787.

15. PD-L1 binding polypeptide according to item 14, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 775, 776, 779-781
and 784-786, such as the group consisting of SEQ ID NO:1-93, 776, 780,
781, 784 and 786, such as the group consisting of SEQ ID NO:1-93, 776, 781
and 784, such as the group consisting of SEQ ID NO:1-93, 776 and 784 or
the group consisting of SEQ ID NO:1-93, 776 and 781, for example the group
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consisting of SEQ ID NO:1-93 and 776 or the group consisting of SEQ ID
NO:1-93 and 781 or the group consisting of SEQ ID NO:1-93 and 784.

16. PD-L1 binding polypeptide according to item 15, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 774, 775, 780-786,
such as the group consisting of SEQ ID NO:1-93, 775, 780, 781, 784 and
786.

17. PD-L1 binding polypeptide according to any one of items 14-16,
wherein sequence i) corresponds to the sequence from position 8 to position
36 in a sequence selected from the group consisting of SEQ ID NO:1-93.

18. PD-L1 binding polypeptide according to item 17, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-24.

19. PD-L1 binding polypeptide according to item 18, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-12, 14 and 17-21.

20. PD-L1 binding polypeptide according to item 19, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-12 and 17, such as the
group consisting of SEQ ID NO:1-5 and 17, such as the group consisting of
SEQ ID NO:1, 2 and 17.

21. PD-L1 binding polypeptide according to item 19, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1, 4, 5, 6, 9, 14 and 18-21,
such as the group consisting of SEQ ID NO:4, 5, 18 and 21, such as the
group consisting of SEQ ID NO:4, 5 and 21.

22. PD-L1 binding polypeptide according to item 20 or 21, wherein
sequence i) corresponds to the sequence from position 8 to position 36 in
SEQ ID NO:1.

23. PD-L1 binding polypeptide according to item 20 or 21, wherein
sequence i) corresponds to the sequence from position 8 to position 36 in
SEQ ID NO4.
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24. PD-L1 binding polypeptide according to item 20 or 21, wherein
sequence i) corresponds to the sequence from position 8 to position 36 in
SEQ ID NO:5.

25. PD-L1 binding polypeptide according to item 21, wherein sequence
i) corresponds to the sequence from position 8 to position 36 in SEQ ID
NO:21.

26. PD-L1 binding polypeptide according to any preceding item,
wherein said PD-L1 binding motif forms part of a three-helix bundle protein
domain.

27. PD-L1 binding polypeptide according to item 26, wherein said PD-
L1 binding motif essentially forms part of two helices with an interconnecting
loop, within said three-helix bundle protein domain.

28. PD-L1 binding polypeptide according to item 27, wherein said
three-helix bundle protein domain is selected from bacterial receptor domains.
29. PD-L1 binding polypeptide according to item 28, wherein said
three-helix bundle protein domain is selected from domains of protein A from

Staphylococcus aureus or derivatives thereof.

30. PD-L1 binding polypeptide according to any preceding item, which
comprises a binding module BMod, the amino acid sequence of which is
selected from:

iii) K-[BM]-DPSQSXaXpLLX: EAKKLXgXeXiQ;

wherein
[BM] is a PD-L1 binding motif as defined in any one of items 1-25;
Xa is selected from A and S;
Xy is selected from N and E;
X is selected from A, S and C;
X4 is selected from E, N and S;
Xe is selected from D, E and S; and
Xt is selected from A and S; and
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iv) an amino acid sequence which has at least 93 % identity to a
sequence defined in iii).

31. PD-L1 binding polypeptide according to any preceding item,
wherein sequence iii) corresponds to the sequence from position 7 to position
55 in a sequence selected from the group consisting of SEQ ID NO:1-808.

32. PD-L1 binding polypeptide according to item 31, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-93 and 774-796.

33. PD-L1 binding polypeptide according to item 32, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-93 and 774-787.

34. PD-L1 binding polypeptide according to item 33, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 775, 776, 779-781
and 784-786, such as the group consisting of SEQ ID NO:1-93, 776, 780,
781, 784 and 786, such as the group consisting of SEQ ID NO:1-93, 776, 781
and 784, such as the group consisting of SEQ ID NO:1-93, 776 and 784 or
the group consisting of SEQ ID NO:1-93, 776 and 781, for example the group
consisting of SEQ ID NO:1-93 and 776 or the group consisting of SEQ ID
NO:1-93 and 781 or the group consisting of SEQ ID NO:1-93 and 784.

35. PD-L1 binding polypeptide according to item 33, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-93, 774, 775 and 780-
786, such as the group consisting of SEQ ID NO:1-93, 775, 780, 781, 784
and 786.

36. PD-L1 binding polypeptide according to any one of items 33-35,
wherein sequence iii) corresponds to the sequence from position 7 to position
55 in a sequence selected from the group consisting of SEQ ID NO:1-93.

37. PD-L1 binding polypeptide according to item 36, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-24.
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38. PD-L1 binding polypeptide according to item 37, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-12, 14 and 17-21.

39. PD-L1 binding polypeptide according to item 38, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1-12 and 17, such as the
group consisting of SEQ ID NO:1-5 and 17, such as the group consisting of
SEQ ID NO:1, 2 and 17.

40. PD-L1 binding polypeptide according to item 38, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in a sequence
selected from the group consisting of SEQ ID NO:1, 4, 5, 6, 9, 14 and 18-21,
such as the group consisting of SEQ ID NO:4, 5, 18 and 21, such as the
group consisting of SEQ ID NO:4, 5 and 21.

41. PD-L1 binding polypeptide according to item 40 or 41, wherein
sequence iii) corresponds to the sequence from position 7 to position 55 in
SEQ ID NO:1.

42. PD-L1 binding polypeptide according to item 40 or 41, wherein
sequence iii) corresponds to the sequence from position 7 to position 55 in
SEQ ID NO4.

43. PD-L1 binding polypeptide according to item 40 or 41, wherein
sequence iii) corresponds to the sequence from position 7 to position 55 in
SEQ ID NO:5.

44. PD-L1 binding polypeptide according to item 41, wherein sequence
iii) corresponds to the sequence from position 7 to position 55 in SEQ ID
NO:21.

45. PD-L1 binding polypeptide according to any preceding item, which
comprises an amino acid sequence selected from:

V) YA-[BMod]-AP;
wherein [BMod] is a PD-L1 binding module as defined in any one of items 30-
44; and

vi) an amino acid sequence which has at least 90 % identity to a
sequence defined in v).
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46. PD-L1 binding polypeptide according to any one of items 1-44,
which comprises an amino acid sequence selected from:
vii)  FN-/BMod]-AP;
wherein [BMod] is a PD-L1 binding module as defined in any one of items 30-
44; and
viii)  an amino acid sequence which has at least 90 % identity to a
sequence defined in vii).
47. PD-L1 binding polypeptide according to any preceding item, which
comprises an amino acid sequence selected from:
ADNNFNK-/BM]-DPSQSANLLSEAKKLNESQAPK;
ADNKFNK-/BM]-DPSQSANLLAEAKKLNDAQAPK;
ADNKFNK-/BM]-DPSVSKEILAEAKKLNDAQAPK;
ADAQQNNFNK-/BM]-DPSQSTNVLGEAKKLNESQAPK;
AQHDE-/BM]-DPSQSANVLGEAQKLNDSQAPK;
VDNKFNK-/BM]-DPSQSANLLAEAKKLNDAQAPK;
AEAKYAK-/BM]-DPSESSELLSEAKKLNKSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLNDAQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLNDSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAP;
AEAKFAK-[BM]-DPSQSSELLSEAKKLNDSQAPK;
AEAKFAK-/BM]-DPSQSSELLSEAKKLNDSQAP;
AEAKYAK-/BM]-DPSQSSELLAEAKKLNDAQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLSESQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLSESQAP;
AEAKFAK-/BM]-DPSQSSELLSEAKKLSESQAPK;
AEAKFAK-/BM]-DPSQSSELLSEAKKLSESQAP;
AEAKYAK-/BM]-DPSQSSELLAEAKKLSEAQAPK;
AEAKYAK-/BM]-QPEQSSELLSEAKKLSESQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLESSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLESSQAP;
AEAKYAK-/BM]-DPSQSSELLAEAKKLESAQAPK;
AEAKYAK-/BM]-QPEQSSELLSEAKKLESSQAPK;
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AEAKYAK-/BM]-DPSQSSELLSEAKKLSDSQAPK;
AEAKYAK-/BM]-DPSQSSELLSEAKKLSDSQAP;
AEAKYAK-/BM]-DPSQSSELLAEAKKLSDSQAPK;
AEAKYAK-/BM]-DPSQSSELLAEAKKLSDAQAPK;

5 AEAKYAK-/BM]-QPEQSSELLSEAKKLSDSQAPK;
VDAKYAK-[BM]-DPSQSSELLSEAKKLNDSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLNDAQAPK;
VDAKYAK-/BM]-DPSQSSELLSEAKKLSESQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLSEAQAPK;

10 VDAKYAK-/BM]-QPEQSSELLSEAKKLSESQAPK;
VDAKYAK-[BM]-DPSQSSELLSEAKKLESSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLESAQAPK;
VDAKYAK-[BM]-QPEQSSELLSEAKKLESSQAPK;
VDAKYAK-/BM]-DPSQSSELLSEAKKLSDSQAPK;

15 VDAKYAK-/BM]-DPSQSSELLAEAKKLSDSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLSDAQAPK;
VDAKYAK-/BM]-QPEQSSELLSEAKKLSDSQAPK;
VDAKYAK-/BM]-DPSQSSELLAEAKKLNKAQAPK;
AEAKYAK-/BM]-DPSQSSELLAEAKKLNKAQAPK; and

20 ADAKYAK-[BM]-DPSQSSELLSEAKKLNDSQAPK;

wherein [BM] is a PD-L1 binding motif as defined in any one of items 1-25.
48. PD-L1 binding polypeptide according to any one of items 1-47,
which comprises an amino acid sequence selected from:
xvii) VDAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
25 wherein [BM]is a PD-L1 binding motif as defined in any one of items 1-25;
and
xviii) an amino acid sequence which has at least 89 % identity to the
sequence defined in xvii).
49. PD-L1 binding polypeptide according to any one of items 1-47,
30 which comprises an amino acid sequence selected from:
xix) AEAKFAK-/BM]-DPSQSSELLSEAKKLSESQAPK;
wherein [BM] is a PD-L1 binding motif as defined in any one of items 1-25;
and
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xx)  an amino acid sequence which has at least 89 % identity to the
sequence defined in xix).

50. PD-L1 binding polypeptide according to any one of items 1-47,

which comprises an amino acid sequence selected from:

xxi)  AEAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;

wherein [BM] is a PD-L1 binding motif as defined in any one of items 1-25;
and

xxii) an amino acid sequence which has at least 89 % identity to the
sequence defined in xxi).

51. PD-L1 binding polypeptide according to any one of items 1-47,

which comprises an amino acid sequence selected from:

xxiii) AEAKFAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;

wherein [BM] is a PD-L1 binding motif as defined in any one of items 1-25;
and

Xxiv) an amino acid sequence which has at least 89 % identity to the
sequence defined in xxiii).

52. PD-L1 binding polypeptide according to any preceding item,
wherein sequence xvii) or xxi) corresponds to the sequence from position 1 to
position 58 in a sequence selected from the group consisting of SEQ ID
NO:1-814.

53. PD-L1 binding polypeptide according to item 52, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-93, 774-796
and 809-814.

54. PD-L1 binding polypeptide according to item 53, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-93, 774-787
and 809-814.

55. PD-L1 binding polypeptide according to item 54, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-93, 775, 776,
779-781, 784-786 and 809-814, such as the group consisting of SEQ ID
NO:1-93, 776, 780, 781, 784, 786 and 809-814, such as the group consisting
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of SEQ ID NO:1-93, 776, 781, 784 and 809-814, such as the group consisting
of SEQ ID NO:1-93, 776, 784, 809 and 811-814 or the group consisting of
SEQ ID NO:1-93, 776, 781, 809 and 811-814, for example the group
consisting of SEQ ID NO:1-93, 776, 809 and 811-814 or the group consisting
of SEQ ID NO:1-93, 781, 809 and 811-814 or the group consisting of SEQ ID
NO:1-93, 784 and 811-814.

56. PD-L1 binding polypeptide according to item 55, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-93, 774, 775,
780-786 and 810-814, such as the group consisting of SEQ ID NO:1-93, SEQ
ID NO:775, 780, 781, 784, 786 and 810-814.

57. PD-L1 binding polypeptide according to any one of items 54-56,
wherein sequence xvii) or xxi) corresponds to the sequence from position 1 to
position 58 in a sequence selected from the group consisting of SEQ ID
NO:1-93 and 811-813.

58. PD-L1 binding polypeptide according to item 57, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-24 and 811-
813.

59. PD-L1 binding polypeptide according to item 58, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-12, 14, 17-21
and SEQ ID NO:811-812.

60. PD-L1 binding polypeptide according to item 59, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1-12, 17, 811
and 812, such as the group consisting of SEQ ID NO:1-5, 17, 811 and 812,
such as the group consisting of SEQ ID NO:1, 2, 17, 811 and 812.

61. PD-L1 binding polypeptide according to item 58, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in a
sequence selected from the group consisting of SEQ ID NO:1, 4, 5, 6, 9, 14,
18, 19, 20, 21 and 811, such as the group consisting of SEQ ID NO:4, 5, 18
and 21, such as the group consisting of SEQ ID NO:4, 5 and 21.



WO 2017/072280 PCT/EP2016/076040

10

15

20

25

30

105

62. PD-L1 binding polypeptide according to item 60 or 61, wherein
sequence xvii) or xxi) corresponds to the sequence from position 1 to position
58 in SEQ ID NO:1 or 811.

63. PD-L1 binding polypeptide according to item 60, wherein sequence
Xvii) or xxi) corresponds to the sequence from position 1 to position 58 in SEQ
ID NO:2 or 812.

64. PD-L1 binding polypeptide according to item 60 or 61, wherein
sequence xvii) corresponds to the sequence from position 1 to position 58 in
SEQ ID NO4.

65. PD-L1 binding polypeptide according to item 60 or 61, wherein
sequence xvii) corresponds to the sequence from position 1 to position 58 in
SEQ ID NO:5.

66. PD-L1 binding polypeptide according to item 61, wherein sequence
xvii) corresponds to the sequence from position 1 to position 58 in SEQ ID
NO:21.

67. PD-L1 binding polypeptide according to any preceding item, which
is capable of blocking PD-L1 dependent signaling.

68. PD-L1 binding polypeptide according to item 67, wherein the half
maximal inhibitory concentration (IC50) of the blocking is at most 5 x 10° M,
such as at most 1 x 10° M, such as at most 5 x 10 M, such as at most 3.5 x
10" M, such as at most 1 x 10 M, such as at most 5 x 107'° M, such as at
most 1 x 107'° M.

69. PD-L1 binding polypeptide according to any preceding item, which
is capable of blocking the interaction of PD-L1 with PD-1.

70. PD-L1 binding polypeptide according to any preceding item, which
is capable of binding to PD-L1 such that the Kp value of the interaction is at
most 2 x 10 M, such as at most 1 x 10® M, such as at most 1 x 10° M, such
as at most 5 x 107"° M, such as at most 3 x 107° M.

71. PD-L1 binding polypeptide according to any preceding item, which
is capable of binding to PD-L1 such that the kq value of the interaction is at
most 1 x 10° s, such as at most 6 x 10 s™.
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72. PD-L1 binding polypeptide according to any preceding item, which
is capable of binding to PD-L1 such that the EC50 value of the interaction is
at most 1 x 10° M, such as at most 1 x 107"° M, such as at most 7 x 107" M.

73. PD-L1 binding polypeptide according to any preceding item,

5 wherein said PD-L1 is human PD-L1.

74. PD-L1 binding polypeptide according to any preceding item which
comprises additional amino acids at the C-terminal and/or N-terminal end.

75. PD-L1 binding polypeptide according to item 74, wherein said
additional amino acid(s) improve(s) production, purification, stabilization in

10 vivo or in vitro, coupling or detection of the polypeptide.

76. PD-L1 binding polypeptide according to any preceding item in
multimeric form, comprising at least two PD-L1 binding polypeptide monomer
units, whose amino acid sequences may be the same or different.

77. PD-L1 binding polypeptide according to item 76, wherein said PD-

15 L1 binding polypeptide monomer units are covalently coupled together.

78. PD-L1 binding polypeptide according to item 77, wherein the PD-L1
binding polypeptide monomer units are expressed as a fusion protein.

79. PD-L1 binding polypeptide according to any one of items 76-78, in
dimeric form.

20 80. Fusion protein or conjugate comprising
- a first moiety consisting of a PD-L1 binding polypeptide according to any
preceding item; and
- a second moiety consisting of a polypeptide having a desired biological
activity.

25 81. Fusion protein or conjugate according to item 80, wherein said
desired biological activity is a therapeutic activity.

82. Fusion protein or conjugate according to item 80, wherein said
desired biological activity is a binding activity.

83. Fusion protein or conjugate according to item 80, wherein said

30 desired biological activity is an enzymatic activity.

84. Fusion protein or conjugate according to item 82, wherein said
binding activity is albumin binding activity which increases in vivo half-life of
the fusion protein or conjugate.
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85. Fusion protein or conjugate according to item 84, wherein said
second moiety comprises the albumin binding domain of streptococcal protein
G or a derivative thereof.

86. Fusion protein or conjugate according to item 82, wherein said
binding activity acts to block a biological activity.

87. Fusion protein or conjugate according to item 81, wherein the
second moiety is a therapeutically active polypeptide.

88. Fusion protein or conjugate according to item 87, wherein the
second moiety is an immune response modifying agent.

89. Fusion protein or conjugate according to item 87, wherein the
second moiety is an anti-cancer agent.

90. Fusion protein or conjugate according to any one of items 80-83
and 86-89, wherein the second moiety is selected from the group consisting
of human endogenous enzymes, hormones, growth factors, chemokines,
cytokines and lymphokines.

91. Fusion protein according to any one of items 80-91, wherein the
second moiety further comprises a linker.

92. Complex, comprising at least one PD-L1 binding polypeptide
according to any one of the preceding items and at least one antibody or an
antigen binding fragment thereof.

93. Complex according to item 92, wherein said at least one antibody
or antigen binding fragment thereof is selected from the group consisting of
full-length antibodies, Fab fragments, Fab’ fragments, F(ab’). fragments, Fc
fragments, Fv fragments, single chain Fv (scFv) fragments, (scFv).and
domain antibodies.

94. Complex according to item 93, wherein said at least one antibody
or antigen binding fragment thereof is selected from the group consisting of
full-length antibodies, Fab fragments and scFv fragments.

95. Complex according to item 94, wherein said at least one antibody
or antigen binding fragment thereof is a full-length antibody.

96. Complex according to any one of items 92-95, wherein said
antibody or antigen binding fragment thereof is a monoclonal antibody or an
antigen binding fragment thereof.
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97. Complex according to any one of items 92-96, wherein said
antibody or antigen binding fragment thereof is selected from the group
consisting of human antibodies, humanized antibodies and chimeric
antibodies, and antigen binding fragments thereof.

98. Complex according to item 97, wherein said antibody or antigen
binding fragment thereof is a human or humanized antibody, or an antigen
binding fragment thereof.

99. Complex according to any one of items 92-98, wherein said PD-L1
binding polypeptide is attached at either the C-terminus or the N-terminus of
the heavy chain or the light chain of said antibody or antigen binding fragment
thereof.

100. Complex according to any one of items 92-99, further comprising
a linker.

101. Complex according to any one of items 92-100, wherein said
antibody or antigen binding fragment thereof has affinity for an antigen, for
example an antigen associated with an infectious disease, or an antigen
associated with cancer.

102. Fusion protein or conjugate according to any one of items 79-90
or complex according to any one of items 92-101, wherein said second
moiety or said antibody or antigen binding fragment thereof is an inhibitor
selected from the group consisting of inhibitors of: PD-1, CTLA-4, T-cell
immunoglobulin and mucin containing protein-3 (TIM-3), galectin-9 (GAL-9),
lymphocyte activation gene-3 (LAG-3), PD-L2, B7 homolog 3 (B7-H3), B7
homolog 4 (B7-H4), V-domain Ig suppressor of T-cell activation (VISTA),
carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAM1), B
and T lymphocyte attenuator (BTLA), colony stimulating factor 1 receptor
(CSF1R), herpes virus entry mediator (HVEM), killer immunoglobulin receptor
(KIR), adenosine, adenosine A2a receptor (A2aR), CD200-CD200R and T
cell Ig and ITIM domain.

103. Fusion protein, conjugate or complex according to item 102,
wherein said second moiety, antibody or antigen binding fragment thereof is
an inhibitor of PD-1, such as an inhibitor selected from the group consisting of
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nivolumab, pidilizumab, BMS 936559, MPDL3280A and pembrolizumab,
such as pembrolizumab.

104. Fusion protein, conjugate or complex according to item 102,
wherein said second moiety, antibody or antigen binding fragment thereof is
an inhibitor of CTLA-4, such as an inhibitor selected from the group consisting
of belatacept, abatacept and ipilimumab, such as ipilimumab.

105. Fusion protein or conjugate according to any one of items 80-91
or complex according to any one of items 92-101, wherein said second
moiety or antibody or antigen binding fragment thereof is an agonist selected
from the group consisting of agonists of CD134, CD40, 4-1BB and
glucocorticoid-induced TNFR-related protein (GITR).

106. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to any one of items 1-105, further comprising a label.

107. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to item 106, wherein said label is selected from the group
consisting of fluorescent dyes and metals, chromophoric dyes,
chemiluminescent compounds and bioluminescent proteins, enzymes,
radionuclides, radioactive particles and pretargeting recognition tags.

108. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to item 107, comprising a chelating environment provided by a
polyaminopolycarboxylate chelator conjugated to the PD-L1 binding
polypeptide via a thiol group of a cysteine residue or an amine group of a
lysine residue.

109. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to item 106, which comprises a pretargeting recognition tag forming
part of a complementary pair of pretargeting moieties, for example selected
from stept(avidin)/biotin, oligonucleotide/complementary oligonucleotide such
as DNA/complementary DNA, RNA/complementary RNA, phosphorothioate
nucleic acid/ complementary phosphorothioate nucleic acid and peptide
nucleic acid/complementary peptide nucleic acid and
morpholinos/complementary morpholinos.
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110. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to item 109, wherein said pretargeting recognition tag is a peptide
nucleic acid tag.

111. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to any one of item 110, wherein said pretargeting recognition tag is
a 10-20-mer peptide nucleic acid sequence, such as a 15-mer peptide nucleic
acid sequence.

112. A polynucleotide encoding a polypeptide according to any one of
items 1-105.

113. Expression vector comprising a polynucleotide according to item
112.

114. Host cell comprising an expression vector according to item 113.

115. Method of producing a polypeptide according to any one of items
1-105, comprising

- culturing a host cell according to item 114 under conditions
permissive of expression of said polypeptide from said expression vector, and

- isolating said polypeptide.

116. Composition comprising a PD-L1 binding polypeptide, fusion
protein, conjugate or complex according to any one of items 1-111 and at
least one pharmaceutically acceptable excipient or carrier.

117. Composition according to item 116, further comprising at least
one additional active agent, such as an agent selected from an immune
response modifying agent and an anti-cancer agent.

118. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to any one of items 1-111 or a composition according to any one of
items 116-117 for oral, topical, intravenous, intraperitoneal, subcutaneous,
pulmonary, transdermal, intramuscular, intranasal, buccal, sublingual or
suppository administration, such as for topical administration.

119. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to any one of items 1-111 or a composition according to any one of
items 116-117 for use as a medicament, a diagnostic agent and/or a
prognostic agent.
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120. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to item 119 as a medicament.

121. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to item 119 as a diagnostic agent and/or a

5 prognostic agent.

122. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use as a medicament according to item 120, wherein said
polypeptide, fusion protein, conjugate or composition modulates PD-L1
function in vivo.

10 123. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to any one of items 119-121 in the treatment,
prognosis or diagnosis of a PD-L1 related disorder.

124. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to item 122, wherein said PD-L1 related

15 disorder is selected from the group consisting of infectious diseases and
cancers.

125. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to item 124, wherein said PD-L1 related
disorder is an infectious disease, such as a chronic viral infection, for example

20 selected from the group consisting of human immunodeficiency virus (HIV),
hepatitis B virus (HBV) and hepatitis C virus (HCV).

126. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to item 124, wherein said PD-L1 related
disorder is cancer, such as a cancer selected from the group consisting of:

25 - cancers manifesting solid tumors, for example selected from the
group consisting of skin cancer, such as melanoma and nonmelanoma skin
cancer (NMSC); lung cancers, such as small cell lung cancer, non-small cell
lung cancer (NSCLC); head and neck cancer; renal cell carcinoma (RCC);
bladder cancer; breast cancer; colorectal cancer; gastric cancer; ovarian

30 cancer; pancreatic cancer; prostate cancer; glioma; glioblastoma; liver
carcinoma; gallbladder cancer; thyroid cancer; bone cancer; cervical cancer;
uterine cancer; vulval cancer; endometrial cancer; testicular cancer; kidney
cancer; esophageal carcinoma; brain/CNS cancers; neuronal cancers;
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mesothelioma; sarcomas; small bowel adenocarcinoma; and pediatric
malignancies; and

- cancers manifesting non-solid tumors, for example leukaemia, acute
myeloid leukaemia, acute lymphoblastic leukaemia and multiple myeloma.

127. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to item 126, wherein said cancer is selected
from the group consisting of melanoma, NSCLC, head and neck cancer,
RCC, bladder cancer, breast cancer, colorectal cancer, gastric cancer,
ovarian cancer, pancreatic cancer and prostate cancer, such as selected from
the group consisting of melanoma, NSCLC, head and neck cancer, RCC and
bladder cancer.

128. Method of treatment of a PD-L1 related disorder, comprising
administering to a subject in need thereof an effective amount of a PD-L1
binding polypeptide, fusion protein, conjugate or complex according to any
one of items 1-111 or a composition according to any one of items 116-117.

129. Method according to item 128, wherein said PD-L1 related
disorder is selected from the group consisting of infectious disease and
cancer.

130. Method according to item 129, wherein said PD-L1 related
disorder is an infectious disease, such as a chronic viral infection, for example
selected from the group consisting of human immunodeficiency virus (HIV),
hepatitis B virus (HBV) and hepatitis C virus (HCV).

131. Method according to item 129, wherein said PD-L1 related
disorder is cancer, such as a cancer selected from the group consisting of:

- cancers manifesting solid tumors, for example selected from the
group consisting of skin cancer, such as melanoma and nonmelanoma skin
cancer (NMSC); lung cancers, such as small cell lung cancer, non-small cell
lung cancer (NSCLC); head and neck cancer; renal cell carcinoma (RCC);
bladder cancer; breast cancer; colorectal cancer; gastric cancer; ovarian
cancer; pancreatic cancer; prostate cancer; glioma; glioblastoma; liver
carcinoma; gallbladder cancer; thyroid cancer; bone cancer; cervical cancer;
uterine cancer; vulval cancer; endometrial cancer; testicular cancer; kidney
cancer; esophageal carcinoma; brain/CNS cancers; neuronal cancers;
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mesothelioma; sarcomas; small bowel adenocarcinoma; and pediatric

malignancies; and

- cancers manifesting non-solid tumors, for example leukaemia, acute

myeloid leukaemia, acute lymphoblastic leukaemia and multiple myeloma.

132. Method according to item 131, in which said cancer is selected
from the group consisting of melanoma, NSCLC, head and neck cancer,
RCC, bladder cancer, breast cancer, colorectal cancer, gastric cancer,
ovarian cancer, pancreatic cancer and prostate cancer, such as selected from
the group consisting of melanoma, NSCLC, head and neck cancer, RCC and
bladder cancer.

133. Method according to any one of items 131-132, comprising the
steps of:

- contacting the subject with a PD-L1 binding polypeptide, fusion

protein, conjugate or complex according to any one of items 109-
111 comprising a pretargeting recognition tag, or with a composition
comprising such a PD-L1 binding polypeptide, fusion protein,
conjugate or complex, and

- contacting the subject with a complementary pretargeting moiety,

comprising a radionuclide.

134. Method of detecting PD-L1, comprising providing a sample
suspected to contain PD-L1, contacting said sample with a PD-L1 binding
polypeptide, fusion protein, conjugate or complex according to any one of
items 1-111 or a composition according to any one of items 116-117, and
detecting the binding of the PD-L1 binding polypeptide, fusion protein,
conjugate, complex or composition to indicate the presence of PD-L1 in the
sample.

135. Method for determining the presence PD-L1 in a subject,
comprising the steps of:

a) contacting the subject, or a sample isolated from the subject, with a
PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to any one of items 1-111 or a composition according to any
one of items 116-117, and
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b) obtaining a value corresponding to the amount of the PD-L1 binding
polypeptide, fusion protein, conjugate or composition that has bound in
said subject or to said sample.

136. Method according to item 135, in which said PD-L1 binding
polypeptide, fusion protein, conjugate or complex is according to any one of
items 109-111, or said composition comprises such a PD-L1 binding
polypeptide, fusion protein, conjugate or complex, and step a) further
comprises contacting the subject with a complementary pretargeting moiety
labeled with a detectable label, such as a radionuclide label.

137. Method according to item 135 or 136, further comprising a step of
comparing said value to a reference.

138. Method according to any one of items 134-137, wherein said
subject is a mammalian subject, such as a human subject.

139. Method according to any one of items 134-138, wherein the
method is performed in vivo.

140. Method according to item 139, which is a method for medical
imaging in which

- step a) comprises the systemic administration of said PD-L1 binding
polypeptide, fusion protein, conjugate, complex or composition to a
mammalian subject;

- said PD-L1 binding polypeptide, fusion protein, conjugate, complex,
composition or pretargeting moiety comprises a radionuclide label suitable for
medical imaging; and

- step b) comprises obtaining one or more images of at least a part of
the subject’s body using a medical imaging instrument, said image(s)
indicating the presence of the radionuclide inside the body.
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CLAIMS

1. PD-L1 binding polypeptide, comprising a PD-L1 binding motif BM,
which motif consists of an amino acid sequence selected from:

5
i) ERNX4AAXZEIL X11LPNLX16X17X18QX20 WAFIW X26L X28D
wherein, independently from each other,
10 X4 is selected from A, D, E,F,H, I, K,L,N,Q,R, S, T,Vand;

X7is selected from A, E,F,H,N,Q, S, T,V,Wand;
X1 is selected from A, D, E,F, H,K,L,N,Q,R, S, T, V,Wand Y;
X1 is selected from N and T;
Xi7 is selected from A, H, K, N, Q, Rand S;
15 Xigis selected from A, D, E, G, H,K,L,N,Q,R, S, T,Vand;
Xoypis selected from H, |, K, L, N, Q, R, T, Vand Y;
Xos is selected from K and S; and
Xog is selected from A, D and E;

20 and

ii) an amino acid sequence which has at least 96 % identity to the
sequence defined in i).

25 2. PD-L1 binding polypeptide according to claim 1, wherein sequence i)
corresponds to the sequence from position 8 to position 36 in a sequence
selected from the group consisting of SEQ ID NO:1-808, such as the group
consisting of SEQ ID NO:1-93, such as the group consisting of SEQ ID NO:1-
24, such as the group consisting of SEQ ID NO:1, 2, 4, 5 and 21, such as the

30 group consisting of SEQ ID NO:1 and 2.
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3. PD-L1 binding polypeptide according to any preceding claim,
wherein said PD-L1 binding motif forms part of a three-helix bundle protein
domain.

4. PD-L1 binding polypeptide according to any preceding claim, which
comprises a binding module BMod, the amino acid sequence of which is
selected from:

iii) K-[BM]-DPSQSXaXpLLX: EAKKLXgXeXiQ;

wherein
[BM] is a PD-L1 binding motif as defined in any one of claims 1-2;
Xa is selected from A and S;
Xp is selected from N and E;
Xc is selected from A, S and C;
Xq is selected from E, N and S;
Xe is selected from D, E and S; and
X is selected from A and S; and

iv) an amino acid sequence which has at least 93 % identity to a
sequence defined in iii).

5. PD-L1 binding polypeptide according to any preceding claim, which
comprises an amino acid sequence selected from:
xvii) VDAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;

wherein [BM] is a PD-L1 binding motif as defined in any one of claims 1-2;
and

xviii) an amino acid sequence which has at least 89 % identity to the
sequence defined in xvii).
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6. PD-L1 binding polypeptide according to any one of claims 1-4, which
comprises an amino acid sequence selected from:
xxi) AEAKYAK-/BM]-DPSQSSELLSEAKKLNDSQAPK;
wherein [BM] is a PD-L1 binding motif as defined in any one of claims 1-2;
and
xxii) an amino acid sequence which has at least 89 % identity to the

sequence defined in xxi).

7. PD-L1 binding polypeptide according to claim 5 or 6, wherein
sequence xvii) or xxi) corresponds to the sequence from position 1 to position
58 in a sequence selected from the group consisting of SEQ ID NO:1-814,
such as the group consisting of SEQ ID NO:1-93 and 811-813, such as the
group consisting of SEQ ID NO:1-24 and 811-813, such as the group
consisting of SEQ ID NO:1, 2, 4, 5, 21, 811 and 812, such as the group
consisting of SEQ ID NO:1 and 2 or SEQ ID NO:811 and 812.

8. PD-L1 binding polypeptide according to any preceding claim, which
is capable of blocking PD-L1 dependent signaling.

9. PD-L1 binding polypeptide according to claim 8, wherein the half
maximal inhibitory concentration (IC50) of the blocking is at most 5 x 10° M,
such as at most 1 x 10® M, such as at most 5 x 10°° M, such as at most 3.5 x
10" M, such as at most 1 x 10 M, such as at most 5 x 107'° M, such as at
most 1 x 107'° M.

10. PD-L1 binding polypeptide according to any preceding claim, which
is capable of blocking the interaction of PD-L1 with PD-1.

11. PD-L1 binding polypeptide according to any preceding item, which
is capable of binding to PD-L1 such that the Kp value of the interaction is at
most 2 x 10® M, such as at most 1 x 10® M, such as at most 1 x 10° M, such
as at most 5 x 107'° M, such as at most 3 x 107° M.
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12. Fusion protein or conjugate comprising

- a first moiety consisting of a PD-L1 binding polypeptide according to
any preceding claim; and

- a second moiety consisting of a polypeptide having a desired
biological activity.

13. Complex, comprising at least one PD-L1 binding polypeptide
according to any one of the preceding claims and at least one antibody or an
antigen binding fragment thereof.

14. A polynucleotide encoding a polypeptide according to any one of
claims 1-13.

15. Composition comprising a PD-L1 binding polypeptide, fusion
protein, conjugate or complex according to any one of claims 1-13 and at
least one pharmaceutically acceptable excipient or carrier.

16. PD-L1 binding polypeptide, fusion protein, conjugate or complex
according to any one of claims 1-13 or a composition according to claim 15
for use as a medicament, a diagnostic agent and/or a prognostic agent.

17. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use as a medicament according to claim 16, wherein said
polypeptide, fusion protein, conjugate or composition modulates PD-L1
function in vivo.

18. PD-L1 binding polypeptide, fusion protein, conjugate, complex or
composition for use according to any one of claims 16-17 in the treatment,
prognosis or diagnosis of a PD-L1 related disorder, such as a PD-L1 related
disorder selected from the group consisting of infectious diseases and
cancers.
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67 MAYOSANTMMYASTTIASSOSdAAATIMIAYMEOOS LINd TATI HOVYYNY AN Y AMYAA 0G6LTZ
87 MAYOSANTMMYASTIASSOSdAAATIMIAVMEOMOLINA TATIHAYYYNY ANV AMYAA 8Z6LTZ
L7 MAYOSANTMMYASTTIASSOSdAAATIMLAVMMONMNLINA TATIHAYYYNY AN Y AMYAA €¥8LTZ
97 MAYOSANTMMYASTIASSOSdAAATIMLAYMMOYNLINA TATI HHYYINY ANV AMYAA CLLLTZ
cz MAYOSANTMMYASTTIASSOSdAAATIMLAVMMONMNLINA TATI HAYYINY AN Y AMYAA 8GLLTZ
B7 MAYOSANTMMYASTIASSOSdAAATIMIAVMHO XS LINd THTI AV AN AN Y AMYAA 8T¥81Z
€z MAYOSANTMMYASTTIASSOSdAAATIMIAVMMOTINLINA TATIHAYYSNY AN Y AMYAA TOT8TZ
z7 MAYOSANTMMYASTIASSOSAAAATIMIAVMIOYOLINA TATI HAYYANY AN Y AMYAA 7S08TZ
17 MAYOSANTMMYASTIASSOSdAAATIMLAYMMODDLINA TATI HOVY LNY IMY AMYAA €€281%2
0z MAYOSANTMMYASTIASSOSAAAATIMIAVMIOSOLINA TATIHAYY AN AN Y AMYAA 6€08T%Z
61 MAYOSANTMMYASTIASSOSdAAdTIMIAVMMONNLINA TATIHAYY INY ANV AMYAA CL6LTZ
8T MAYOSANTMMYASTTIASSOSdAAATIMIAYMMOYOLINA TATI HAYYNNY ANV AMYAA 6718T%Z
LT MAYOSANTMMYASTIASSOSAAAYTMMLAVMMOONLINA TATI HAYYANY AN Y AMYAA 0608TZ
9T MAYOSANTMMYASTIASSOSdAAATIMIAVMMOYOLINA TATIHAYYSNY ANV AMYAA 62181%Z
GT MAYOSANTMMYASTIASSOSdAAATIMLAVMMOYOLINA TATIHAYY AN AN Y AMYAA €G€8TZ
BT MAYOSANTMMYASTIASSOSAAAATIMIAVMIOSOLINA TATIHAYY INY MY AMYAA 2S081%Z
c1 MAYOSANTMMYASTIASSOSdAAATIMIAVMMOSOLINA TATI AV AN AN Y AMYAA 8L6LTZ
Al MAYOSANTMMYASTIASSOSdAAATIMIAVMMOSNLINA TATIHAYY AN AN Y AMYAA 9908T%
1T MAYOSANTMMYASTIASSOSdAAATIMIAYMMOSOLINA TATIHAYYYNY ANV AMYAA 8V LLTZ
0T MAYOSANTMMYASTIASSOSdAAATIMIAVMMOHNLINA TATI HAYYYNY AN Y AMYAA 0L0O8TZ
6 MAYOSANTMMYASTTIASSOSdAAdTIMIAVMMOONLINA TATIHAYYSNY ANV AMYAA 2z081%Z
3 MAYOSANTMMYASTTIASSOSdAAATIMIAVMMOYNLINA TATI AV AN ANV AMYAA OVLLTIZ
L MAYOSANTMMYASTTIASSOSdAAdTIMLAVMMOYNLINA TATI HAYYYNY AN Y AMYAA 9GLLTZ
9 MAYOSANTMMYASTIASSOSdAAdTIMLAVMMOYNLINA TATI HAYYONY AN Y AMYAA 7L08TZ
G MAYOSANTMMYASTIASSOSdAAdTIMIAVMMOYNLINA TATIHAYY INY ANV AMYAA GZ8LTIZ
B MAYOSANTMMYASTIASSOSdAAdTIMLAVMMOYNLINA TATIHAYYSNY AN Y AMYAA 8%708T1Z
c MAYOSANTMMYASTIASSOSdAAdTIMIAVMMOYNLINA TATI HAYYNNY AN Y AMYAA TT6LTZ
z MAYOSANTMMYASTTIASSOSdAAdTIMIAVMMOYNLINA TATIHAYYYNY AN Y AMYAA FO6LTZ
T MAYOSANTMMYASTIASSOSdAAATIMIAVMMOYNLINA TATI HAYYINY AN Y AMYAA 7908T1Z
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8¢ MAYOSANTMYASTTASSOSdAAATIM IAYMIOVOLINA TATI HAVYY NG ANV AMYAA 9TTI8IZ
/G MAYOSANTNMYASTTASSOSAAAATIM TAYMIOYNLINA TATI HAVYA NI ANV AMYAA GTT8TZ
9¢ MAYOSANTMYASTTASSOSAAAATIM IAYMIOOOLINA TATI HAVYHNY ANV AMYAA TTTI8TZ
ac MAYOSANTMMYASTTASS0SdAAATIMIAYMIOOOLINA TATI HAVTNG ANV AMYAA OTT8TZ
BQ MAYOSANTMYASTTASSOSAAAATIM IAYMIOO LINd TATI HAVYANT ANV AMYAA 80T8TZ
€ MAYOSANTMMYASTTASSOSdAAATIM IAYMADYS LINd TATI HAVYY NI ANV AMYAA 90T8TZ
2 MAYOSANTMYASTTASSOSdAAATIM TAYMIOSNLINA TATI HAVYA NG ANV AMYAA POT8TZ
16 MAYOSANTMMYASTTASSOSAAAATIMIAYMIOMOLINA TATI HHYYANT ANV AMYAA 660817
06 MAYOSANTMYASTTASSOSAAAATIMIAYMIOSS IINd TATI HAVYANT ANV AMYAA 9608T7Z
6% MAYOSANTMMYASTTASSOSdAAATIM IAYMIOSOLINA TATI HAVYY NI ANV AMYAA G608T%Z
8p MAYOSANTMYASTTESSOSAAAATIM LAYMIOYNLINA TMTI HAVY I NI ANV AMYAA 2608T%Z
I MAYOSANTMYASTTASSOSAAAATIM IAYMIODS LINd TATI HOVY LNG ANV AMYAA 8L08TZ
9% MAYOSANTMMYASTTASSOSdAAATIM IAYMIOSYLINA TATI HAVYANT ANV AMYAA 6908T7%
cp MAYOSANTMYASTTASSOSAAAATIM LAYMIOVOLINA TATI HAVTMNG ANV AMYAA G908T%Z
b MAYOSANTMMYASTTESSOSdAAATIM TAYMIOO LINd TATI HAVYS NI ANV AMYAA 090817
cp MAYOSANTMMYASTTASSOSAAAATIM TAYMIOYNLINA TATI HAVY NG ANV AMYAA 8€08TZ
25 MAYOSANTMYASTTASSOSAAAATIM TAYMIOINLINA TATI HAVYANT ANV AMYAA LEOBTZ
T MAYOSANTMYASTTASSOSAAAATIM LAYMIOMNLINA TATI HAVYONT ANV AMYAA 9€08TZ
0% MAYOSANTMMYASTTASSOSdAAATIM IAYMIOYS LINd TATI HAVYNNI ANV AMYAA LZ08TZ
6¢ MAYOSANTMMYASTTESSOSAAAATIM IAYMIOOS LINd TATI HAVYA NI ANV AMYAA 120817
g¢ MAYOSANTMYASTTASSO0SdAAATIM IAYMIOSOLINA TATI HAVY LNG ANV AMYAA 8008T%Z
L€ MAYOSANTMYASTTASSOSAAAATIM IAYMIOADLINA TATI HAVYANT ANV AMYAA G008TZ
9¢ MAYOSANTMYASTTASSOSAAAATIM LAYMIOONLINA TATI HAVYANT ANV AMYAA 0008T7Z
ce MAYOSANTMYASTTISSOSAAAATIM IAYMIOIOLINA TATI HAVYANT ANV AMYAA 666LT7
be MAYOSANTMYASTTASSOSAAAATIM IAYMIOMOLINA TATI HAVY ING ANV AMYAA L66LTZ
ce MAYOSANTMYASTTASSOSAAAATIM LAYMIO ANLINA TATI HOVY LNG ANV AMYAA G66LTZ
z¢ MAYOSANTMYASTTASSOSAAAATIM LAYMIOINLINA TATI HAVYANT ANV AMYAA 066LT7Z
T¢ MAYOSANTMNMYASTTASSOSAAAATIM TAYMIONMNLINA TATI HAVYHNY ANV AMYAA GLELTZ
0c MAYOSANTMMYASTTASSOSAAAATIM LAYMIOOOLINA TATI HAVYONI ANV AMYAA 896 LTZ
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/8 MAYOSANTMYASTTASSOSAAAATIMIAYMIONOLINA TATI HOVTMNG ANV AMYAA 8228T%Z
98 MAYOSANTMYASTTASSOSAAAATIM ITAYMIONS LINd TATI HAVYANT ANV AMYAA 022817
cg MAYOSANTMMYASTTASSOSAAAATIMIAYMIOMOLINA TATI HOVYANT ANV AMYAA G8T8TZ
59 MAYOSANTMMYASTTASSOSAAAATIM IAYMIOMOLINA TATI HOVY ING ANV AMYAA 6LT8TZ
cg MAYOSANTNMYASTTASSOSdAAATIM IAYMIOSYLINA TATI HAVYANI ANV AMYAA 9LTBTZ
23 MAYOSANTMYASTTASSO0SdAAATIM LAYMIOIOLINA TATI HAVYONT ANV AMYAA PLT8TZ
18 MAYOSANTMYASTTASSOSAAAATIM LAYMIOYNLINA TATI HAVYS NI ANV AMYAA ZLT8TZ
08 MAYOSANTMYASTTASSOSAAAATIM TAYMIONNLINA TATI HAVYANT ANV AMYAA L9T8TZ
6/ MAYOSANTMYASTTASSOSAAAATIM IAYMIOIOLINA TATI HAVY LNG ANV AMYAA F9T8TZ
g/ MAYOSANTMYASTTASSOSAAAATIM TAYMIOSHLINA TATI HAVTING ANV AMYAA 8GT8TZ
Ll MAYOSANTMMYASTTASSO0SAAAATIM LAYMIOIOLINA TATI HAVYA NI ANV AMYAA 9GT8TZ
9/ MAYOSANTMYASTTASSOSAAAATIM LAYMIOONLINA TATI HAVY I NI ANV AMYAA €GT8TZ
q/ MAYOSANTMYASTTASSOSAAAATIM LAYMIONOLINA TATI HAVYANT ANV AMYAA ZGT8TZ
b/ MAYOSANTMMYASTTASSOSAAAATIM TAYMIOSNLINA TATI ZAVYONI ANV AMYAA 0GT8TZ
c/ MAYOSANTMYASTTASSOSAAAATIM IAYMIOMOLINA TATI HAVYANT ANV AMYAA 8YT8TZ
z/ MAYOSANTMYASTTASSOSAAAATIM IAYMIOYNLINA TATI ZAVYHNI ANV AMYAA PPT8TZ
T/ MAYOSANTMYASTTASSOSAAAATIM TAYMIOSNLINA TATI HAVYANT ANV AMYAA €YTI8TZ
0/ MAYOSANTMMYASTTASSOSAAAATIM IAYMIOYNLINA TATI HOVY I NI ANV AMYAA 0PT8TZ
69 MAYOSANTMYASTTISSOSAAAATIM TAYMIONOLINA TATI HAVY I NI ANV AMYAA 8ET8TZ
39 MAYOSANTMYASTTASSOSAAAATIM LAYMIOOS INd TATI HAVYS NI ANV AMYAA LETBTZ
/9 MAYOSANTMMYASTTASSOSdAAATIMIAYMOOS LINA TATI HAVY LNY ANV AMYAA GET8TZ
99 MAYOSANTMYASTTASSOSAAAATIM LAYMIOMOLINA TATI HAVYONT ANV AMYAA €ET8TZ
<9 MAYOSANTMYASTTASSOSdAAATIM IAYMIOVY LINd TATI HAVYANT ANV AMYAA TET8TZ
B9 MAYOSANTMMYASTTESSOSAAAATIM LAYMIOINLINA TATI HOVYS NI ANV AMYAA 0€T8TZ
€9 MAYOSANTMMYASTTASSOSAAAATIM LAYMIOONLINA TATI HAVYS NI ANV AMYAA 82T8TZ
29 MAYOSANTMYASTTASSOSAAAATIM IAYMHOONLINA TOTI HAVYANT ANV AMYAA PZT8TZ
19 MAYOSANTMYASTTASSOSAAAATIMIAYMIOSNLINA TATI HAVYONT ANV AMYAA 6TT8TZ
09 MAYOSANTMMYASTTASSOSAAAATIM IAYMIOOY LINA TATI HAVYY NG ANV AMYAA 8TT8TZ
6G MAYOSANTMYASTTASSOSdAAATIM IAYMIOTOLINA TATI HA VNG ANV AMYAA LTT8TZ
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9TT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI I AVY NNY HMVAMVAA €GLLTZ
GTT MAVOSANTMMYIESTIESSOSdAAATMIMIAVMIOMOLINA TATI HOVY A N HMVAMVAA TGLLTZ
BPTT MAVOSANTMMYIESTIESSOSdAAATMMIAYMIONOIINA TATI HOVY S N HMVAMVAA TGLLTZ
cTT MAVOSANTMMYESTIESSOSdAAATMMIAYMIONOIINA TATI HOVY N HMVAMYAA SVLLTZ
ZTT MAVOSANTMMYESTIESSOSdAAATMIMIAYMMONOILINA TI TI HEVY I N IMVAMVAA YYLLTZ
1T MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOANIINA TATI I AVY AN HMVAMVAA EVLLTZ
0TI MAVOSANTMMYESTIESSOSdAAATIMIAYMNOAS IINd T TI IAVYHNY HMVAMVAA TVLLTZ
60T MAVOSANTMMYESTIESSOSdAAATMMIAVMIOES IINdTATI A VY AN HMVAMVAA 6ELLTZ
80T MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOHY IINd TMTI A VY I N IMVAMVAA 8ELLTZ
L0T MAVOSANTMMYIESTIESSOSdAAATIMIITMEOOS IINdTATI S VY LN HMVAMVAA 9ELLTZ
90T MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVALINA TATI I AVY H N HM VAN VAA QELLTZ
GOT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMNIINA TATI AV LY HM VAN VAA VELLTZ
bOT MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOOD I INA TATI I AVYNNY HMVAMVAA €ELLTZ
€0t MAVOSANTIMYESTIESSOSdAAATMMIAVMHOSYIINA TATI AV NY HMVAMVAA TELLTZ
70T MAVOSANTMMYESTIESSOSdAAATIMIAYMOOSMIINA TATI I AVYVNY HMVAMVAA TELLTZ
10T MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI AAVY AN HMVAMYAA 0ELLTZ
00T MAVOSANTMMYIESTIESSOSdAAATIMIAYMMO RO INA TATI I AVY AN HMVAMVAA 6CLLTZ
66 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOIM IINd T TI IS VY I N IMVAMYAA 8TLLTZ
36 MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEONT IINd T TI HAVY I N IMVAMVAA LTLLTZ
L6 MAVOSANTMMYIESTIESSOSdAAATMMIAYMTOSOLINA TOTI I AVY AN HMVAMVAA 9CLLTZ
96 MAVOSANTMMYESTIESSOSdAAATMMIAVMHO M IINA T TI AV LY HM VAN VAA QTLLTZ
c6 MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOSOLINA TATI HHVY LNY HMVAMVAA €TLLTZ
V6 MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOVS IINdTATI I AVY H N HMVAMVAA TTLLTZ
€6 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOIOLINA TATI A VY AN HMVAMVAA LLEBTZ
76 MAVOSANTMMYESTIESSOSdAAVTMMIAVMHOVM IINd THTI Zd VY H N IM VAN VAA VLEBTZ
16 MAVOSANTMMYESTIESSOSdAAATIM I YMMOYNIINI TMTI A VYV NY IMVAMVAA 89Z8T%Z
06 MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TATI A VY N HMVAMVAA AA W
63 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOTOLINA TATI I AVYVNY HMVAMVAA €¥Z8T1%Z
38 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVOLINA TATI I AVYONY HMVAMVAA 0¥Z8T%
:ON a1 O3S aouanbag uonjeubisaq

| @inbi4




PCT/EP2016/076040

WO 2017/072280

5/42

GHT MAVOSANTMMYESTIESSOSdAAV MM IAYMMOSNIINA TATI AV E N HM VAN VAA T6LLTZ
BT MAVOSANTMMYESTIESSOSdAAATMMIAYMHOMNIING T TI HEVY LY HMVAMVAA 06LLTZ
cvT MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOMOLINA TATI AV NY HMVAMVAA 68LLTZ
ZHT MAVOSANTMMYIESTIESSOSdAAATIMIAYMMONNIINA TATI HAVY LN HMVAMYAA 88LLTZ
0T MAVOSANTMMYESTIESSOSdAAATIMIAYMAOANIINI TOTI I AVYONY HMVAMVAA L8LLTZ
0vT MAVOSANTMMYESTIESSOSdAAATIMIAYMMO ANIINA TATI HOVYNNY HMVAMVAA 98LLTZ
6cT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTOILINA TTTI I AVYNNY HMVAMVAA G8LLTZ
8cT MAVOSANTMMYIESTIESSOSdAAATIMIAVMEOVALINA TATI I AVY AN IMVAMVAA €8LLTZ
LET MAVOSANTMMYESTIESSOSdAAVIMMIAVMIOSOLINA TATI AVY S N IMVAMVAA TBLLTZ
o9cT MAVOSANTMMYIESTIESSOSdAAATMMIAVMHOYMIING T TI HOVYVNY HMVAMVAA 6LLLTZ
GeT MAVOSANTMMYIESTIESSOSdAAATIMIAVMTOSOLINA INTI AV NY HMVAMVAA LLLLTZ
bET MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOSY IINA TITI IS VY I N IMVAMVAA ILLLTZ
ceT MAVOSANTMMYESTIESSOSdAAATMMIAYMMOVHIINA TATI I AVY H N HMVAMVAA VLLLTZ
7T MAVOSANTMMYESTIESSOSdAAATIM I YMNOMM IINd TS TI VYV HNY HMVAMVAA ELLLTEZ
1T MAVOSANTMMYIESTIESSOSdAAV MM IAYMMOSM IINd TOTI HAVY LNY HMVAMVAA TLLLTZ
0T MAVOSANTMMYIESTIESSOSdAAATMMIAVMIOOS IINdTATI I AVY H N HMVAMVAA OLLLTZ
67T MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOANIINA TATI ZA VY HNY HMVAMVAA 69LLTZ
87T MAVOSANTMMYESTIESSOSdAAATMIM I YMEOMNIINA TATI I AVY H N HM VAN VAA 89LLTZ
12T MAVOSANTMMYESTIESSOSdAAATIMIAYMOOOM IINd TATI FHVT U NY HMVAMVAA LOLLTZ
97T MAVOSANTMMYIESTIESSOSdAQATIMIAYMMOHNIINA TATI HOVYVNY HMVAMVAA 99LLTZ
GzZT MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOYNIINA TATI FHVY I NY HMVAMVAA GOLLTZ
bZT MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOAOIINA TATI I AVY AN HMVAMYAA VOLLTZ
€71 MAVOSANTMMYESTIESSOSdAAATIMIAVMIOYNIINA TATI IV MNE HM VAN VAA €9LLTZ
77T MAVOSANTMMYESTIESSOSdAAATMMIAVMADIV I INA TITI FHVY H N HMVAMYAA TOLLTZ
127 MAVOSANTMMYIESTIESSOSdAAATIMIAYMIOMOLINA TATI HOVYNNY HMVAMVAA TOLLTEZ
0zT MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI Zd VM N HM VAN VAA 6GLLTZ
6TT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTM IINA TATI I AVY YV NY HMVAMVAA LGLLTZ
8TT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVOLINA TATI HOVYVNY HMVAMVAA QGLLTZ
LTT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOONIINA TATI I AVY H N HM VAN YAA VGLLTZ
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bLT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOAOIINA TATI AVY ANY HMVAMVAA 8CZ8LTZ
cLT MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOSOLINA TATI A VY TN HMVAMVAA 9Z8LTZ
ZLT MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADIV I INA TATI I AVYHNY HMVAMVAA VZ8LTZ
LT MAVOSANTMMYESTIESSOSdAAATIMIAVMAOSYIINI T TI I IVYNNY HMVAMYAA €28LTZ
OLT MAVOSANTMMYESTIESSOSdAAATIM I YMOOONIINI T TI HEVY AN HMVAMVAA 0Z8LT%Z
69T MAVOSANTMMYESTIESSOSdAAATMMIAYMMOVY IINd TATI ZA VY HNE HM VAN VAA 618LTZ
80T MAVOSANTMMYESTIESSOSdAAATIMIAVMIOTS IINdTOTI FHVY HNY HMVAMVAA 8T8LTIZ
/9T MAVOSANTMMYESTIESSOSdAAATMMIAVMIODOILINA TATI HHVY H N HMVAMVAA LT8LTZ
99T MAVOSANTMMYIESTIESSOSdAAATIMIAVMAOVY IINd TOTI HAVY ANY HMVAMVAA 9T8LTZ
GoT MAVOSANTMMYESTIESSOSdAAATMMIAVMIOMOIINA TOTI HAVY I N IMVAMVAA VT8LTZ
bOT MAVOSANTMMYESTIESSOSdAAATMIMIAVMADSOIINA INTI HOVY H N HMVAMVAA €I8LTZ
€91 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSNIINA TATI IAVY I N HM VAN YAA CI8LIZ
79T MAVOSANTMMYESTIESSOSdAAATMIMIAYMAONY IINd T TI ANVY I N HMVAMYAA TI8LTZ
19T MAVOSANTMMYESTIESSOSdAAATMMIAYMEOM AL INA TATI A VY H N HMVAMYAA 0T8LTZ
09T MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOVOLINI Td TI HOVY I N IMVAMVAA 608LTZ
6GT MAVOSANTMMYESTIESSOSdAAATIM I YMEOMNIINI TATI HOVYHNY HMVAMVAA 808LTZ
8GT MAVOSANTMMYESTIESSOSdAAATIMIAVMIOTM IINA TATI HOVY A N IM YV AMVAA 908LTZ
LGT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI IAVY S N HMVAMVAA GO8LTZ
9GT MAVOSANTMMYESTIESSOSdAAATIMIAYMIOTOLINA TOTI I AVY NNY HM VAN YAA V08LTZ
GGT MAVOSANTMMYESTIESSOSdAAATMMIAYMNOIMIINI T TI HAVYONY HMVAMYAA €08LTZ
BGT MAVOSANTMMYESTIESSOSdAAATIMIAYMADYS IINdTATI I AVY AN HMVAMVAA ZO8LTZ
€cT MAVOSANTMMYESTIESSOSdAAATIMIAYMMONY IINd TATI I AVYANY HMVAMVAA TO8LTZ
76T MAVOSANTMMYIESTIESSOSdAAATMMIAVMOOTE IINd TATI I AVY TN HMVAMVAA 008LTZ
TGt MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOILINA TATI HOVYANY HMVAMVAA 86LLTZ
0GST MAVOSANTMMYIESTIESSOSdAAATMIMIAYMADSM IINI T TI IMVYHNY HMVAMVAA L6LLTZ
60T MAVOSANTMMYESTIESSOSdAAA MM IAYMMOSM IINA TS TI ISVYONY HMVAMVAA 96LLTZ
85T MAVOSANTMMYESTIESSOSdAAV MM IAYMEOTINIINA TATI AV N HM VAN VAA G6LLTZ
LT MAVOSANTMMYESTIESSOSdAAATIMIAYMEONY IINd TATI I AVY S N HMVAMVAA V6LLTZ
9P T MAVOSANTMMYESTIESSOSdAAATMMIAVMEOV LI INA TATI HHVY S N IMVAMVAA T6LLTZ
:ON a1 O3S aouanbag uonjeubisaq

| @inbi4




PCT/EP2016/076040

WO 2017/072280

7/42

€0z MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOSNIINA TATI IAVYNNY HMVAMVAA 998LTZ
707 MAVOSANTMMYESTIESSOSdAAATIMIAYMTOONIINA TOTI I AVY AN HMVAMYAA €98LT%Z
107 MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI I AVYVNE HMVAMVAA T98LTZ
007 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSNIINA TATI AVY S N IMVAMYAA T98LTZ
66T MAVOSANTMMYESTIESSOSdAAATIM I YMMONM IINd TOTI I AVYHNY HM YV AMVAA 098LT%Z
86T MAVOSANTMMYESTIESSOSdAAATIMIAYMMOYNIINA TATI FHVY TNY HMVAMVAA 6G8LTZ
16T MAVOSANTMMYESTIESSOSdAAATIMIAYMMOYNIINA TATI A VY AN IMVAMVAA 8G8LTZ
96T MAVOSANTIMYIESTIESSOSdAAATMMIAVMHOENIING T TI A VY HNY HM VAN VAA LG8LTZ
G6T MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOANIINA TATI FHVY LY HMVAMVAA 9G8LTZ
b6T MAVOSANTMMYESTIESSOSdAAATMMIAYMIOOS IINdTATI AV NY HM VY AMVAA GG8LTZ
€61 MAVOSANTMMYESTIESSOSdAAATIMIAVMIOTOILINA TATI AV NY HM VAN VAA VG8LTZ
76T MAVOSANTMMYESTIESSOSdAAATIMIAYMNOINIING T TI I AVY TN HMVAMVAA €G8LTZ
16T MAVOSANTMMYESTIESSOSdAAATMMIAVMHOHY IINd INTI I AVY E N HM VAN VAA TG8LTZ
06T MAVOSANTMMYIESTIESSOSdAAATIMIATMADOS IINd T TI HAVY H N HM VY AMVAA TG8LTZ
68T MAVOSANTMMYESTIESSOSdAAATIM I VM AOYNIINI T TI HOVYONT HMVAMYAA LY8LTZ
88T MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TATI Zd VM N HM YV AMVAA 9¥8LTZ
18T MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOAS IINdTATI HAVY S N IMVAMVAA YY8LTIZ
98T MAVOSANTMMYESTIESSOSdAAATIMIAYMAOMY I INd TITI HOVY AN HMVAMVAA TV8LIZ
G8T MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOIINA TATI HOVYMNY HMVAMVAA 0¥8LTZ
BT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOD I INA TATI AV NY HMVAMVAA 6€8LTZ
€8T MAVOSANTMMYESTIESSOSdAAATIMIAYMEOMNIINA TATI A VY I N IM VAN VAA 8E€8LTZ
78T MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI FHVY I N IMVAMVAA LESLTZ
18T MAVOSANTMMYESTIESSOSdAAATMMIAVMHOTHIINA TATI I AVY AN HMVAMVAA 9€8LTZ
08T MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOM AL INI TATI HHVY S N IM VAN VAA GE8LTZ
6LT MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOTOILINA TATI FHVY A N IM YV AMVAA VESLTZ
8LT MAVOSANTMMYIESTIESSOSdAAATIMIATMOOOM IINd TATI HOVY AN HMVAMVAA €EBLTZ
LLT MAVOSANTMMYESTIESSOSdAAV MM IAVMIOSOLINA TATI HHVY INY HMVAMVAA TEBLIZ
9LT MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOSS IINd INTI Zd VM N HM YV AMVAA TEBLTZ
GLT MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSS IINdTATI HOVY HNY HMVAMVAA 628LTZ
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AN MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOVALINA TATI AV LN HMVAMYAA L68LTZ
1¢7 MAVOSANTMMYESTIESSOSdAAATMMIAVMADIN IINd T TI HOVY HNY HMVAMVAA 968LTZ
o€z MAVOSANTMMYESTIESSOSdAAATMMIAVMIONS IINdTATI I AVY HNY HMVAMVAA G68LTZ
622 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMS IINd TATI FHVYNNY HMVAMYAA V68LTZ
827 MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI AV N HM VAN VAA €68LT%Z
1272 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOHOLINA TATI VY I N HMVAMVAA T68LTZ
977 MAVOSANTMMYESTIESSOSdAAATMMIAVMIONOILINA T TI I AVY H N HMVAMYAA T68LTZ
czz MAVOSANTMMYESTIESSOSdAAATMMIAVMHOIM IINd INTI IAVY S N IMVAMVAA 068LT%Z
vZz MAVOSANTMMYIESTIESSOSdAAATIMIAYMIDOM IINd TV TI HOVYONY HMVAMVAA 688LTZ
czz MAVOSANTMMYIESTIESSOSdAAATMIMIAVMAOUY I INd INTI ZAVY S N HMVAMVAA 888LTZ
727 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSOLINA TATI A VYONY HMVAMVAA L88LTZ
127 MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI FHVM NY HM VAN VAA 988LTZ
0z7Z MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI HOVYANY HMVAMVAA G88LTZ
612 MAVOSANTMMYESTIESSOSdAAA MM IAYMMOVY IINd TATI A VY LN HMVAMVAA y88LTZ
817 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOTE IINA TI TI HOVYHNY HMVAMVAA €88LTZ
117 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADIOILINI T TI HHVY S N IMVAMVAA T88LTIZ
917 MAVOSANTMMYESTIESSOSdAAATIM I VM TOONIINI TATI HOVY S NY IMVAMVAA T88LTZ
G1Z MAVOSANTMMYIESTIESSOSdAAATMIMIAVMTIOVS IINdTATI I AVY H N HMVAMVAA 088LT%Z
b1z MAVOSANTMMYESTIESSOSdAAATIMIAYMMOYNIINA TATI A VY N HM VAN VAA 6L8LTZ
€1z MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOANIINA TATI FHVYHNY HMVAMVAA 8L8LTZ
7212 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOTM IINA TOTI IMVY ANY HMVAMYAA 9L8LTZ
112 MAVOSANTMMYESTIESSOSdAAATIMIAYMMONOILINA TATI IS VY S N HMVAMVAA GL8LTZ
01z MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMNIINA TATI AVY S N IMVAMVAA VL8LTZ
607 MAVOSANTMMYESTIESSOSdAAATIMIAYMEOYNIINA TATI HOVY A N IMVAMVAA €L8LTZ
807 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOAM IINd TATI A VYONY HMVAMVAA TL8LTZ
107 MAVOSANTMMYESTIESSOSdAAATIMIAVMADANIINA TOTI AVY HNY HMVAMYAA TLB8LTZ
907 MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI I AVYANY EMVAMYAA 0L8LTZ
coz MAVOSANTMMYESTIESSOSdAAATMMIAYMHOSM IINA TS TI HAVYNNY HMVAMVAA 698LTZ
b0z MAVOSANTMMYESTIESSOSdAAATMIMIAVMEOS I L INA TATI HHVY H N HM VAN VAA 898LTZ
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197 MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOSY IINA TATI HHVYANY HMVAMVAA 626LTZ
097 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOS IINd TATI FHVY A N IMVAMVAA LT6LTZ
667 MAVOSANTMMYIESTIESSOSdAAATMMIAVMAOVOLINI T TI IAVYMNY HMVAMVAA 9Z6LTZ
8G7 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOOIINA TATI FHVV A N IMVAMYAA GT6LTZ
167 MAVOSANTMMYESTIESSOSdAAATIMIAYMEOSNIINA TATI I AVY H N HM VAN VAA VZ6LTZ
967 MAVOSANTMMYESTIESSOSdAAATIMIAYMHOEIM IINd T TI I AVYHNY HM VAN VAA €T6LT%Z
GGz MAVOSANTMMYESTIESSOSdAQATIMIAYMMOVHIINA TATI HOVYVNY HMVAMVAA TT6LTZ
bGZ MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADIALINA TATI AV LN HMVAMVAA T26LT%Z
ccz MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSNIINA TATI HOVY A N IMVAMYAA 026LT%
767 MAVOSANTMMYESTIESSOSdAAATMMIAYMIOMY I INd TITI HOVYVNY HMVAMVAA 6T6LTZ
Ic7 MAVOSANTMMYIESTIESSOSdAAATMMIAYMEOQU IINd TATI I AVY H N HM VAN YAA 8T6LTZ
05z MAVOSANTMMYIESTIESSOSdAAV MM I VM AOUNIINI T TI HOVYVNY HMVAMVAA LT6LTZ
617 MAVOSANTMMYIESTIESSOSdAAATMIMIAYMAOONIINA TS TI I AVY AN HMVAMVAA 9T6LTZ
8%z MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOYNIINA TATI AVY I N IMVAMVAA ST6LTZ
Lz MAVOSANTMMYESTIESSOSdAAATIMIAYMMONY IINd TATI HHVYONY HMVAMYAA VT6LTZ
917 MAVOSANTMMYIESTIESSOSdAAATMIMIATMEOOS IINd TATI FHVTHNY HMVAMVAA €T6LTZ
chvz MAVOSANTMMYIESTIESSOSdAAATMIMIAYMADIMIINI TOTI Hd VY NNY HM VAN YAA ZI6LTZ
bHZ MAVOSANTIMYIESTIESSOSdAAATMMIAVMHOANIINI TOTI IMVYHNY HMVAMVAA 0T6LTZ
vz MAVOSANTMMYESTIESSOSdAAATMMIAVMIOANIINA TATI HHVY S N IMVAMVAA 606LTZ
A x MAVOSANTMMYESTIESSOSdAAATIMIAYMEOTINIINA TATI HAVYHNY HM VAN YAA 806LTZ
%2 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVM IINA INTI A VY S N IMVAMVAA LOGLTZ
0vz MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOHOIINA TATI HOVYVNY HMVAMVAA 906LTZ
67 MAVOSANTMMYIESTIESSOSdAAATMMIAYMEOOY IINd TATI HHVY H N HMVAMVAA G06LTZ
g8cz MAVOSANTMMYIESTIESSOSdAAATIMIAVMTOTOILINA TATI HHVYANY HMVAMVAA V06LTZ
L7 MAVOSANTMMYESTIESSOSdAAATIMIAVMTOYNIINA TITI A VY N HMVAMYAA Z06LTZ
9¢7 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOM IINd TATI AV A N IMVAMVAA T06LTZ
cez MAVOSANTMMYESTIESSOSdAAATIM I YMOOONIINI TMTI IAVYMNY HMVAMVAA 006LT%
Be7 MAVOSANTMMYESTIESSOSdAAATMMIAYMMO IMIINA TATI AV N HM VAN VAA 668LTZ
cez MAVOSANTIMYIESTIESSOSdAAATIMIAYMMOMOIINA TATI AVY ANY HMVAMVAA 868LTZ
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067 MAVOSANTMMYESTIESSOSdAAATMIM I YMMOONIINI TATI HAVY VN HMVAMVAA T96LT%
687 MAVOSANTMMYIESTIESSOSdAAATMIMIAYMTIOAS IINd T TI HOVY HNY HMVAMVAA 096LT%
887 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSOLINA TATI ANVYONY HMVAMVAA 8G6LTZ
187 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOYNIINA TATI FHVTE NY HMVAMYAA LG6LTZ
987 MAVOSANTMMYESTIESSOSdAAATMMIAYMHOONIING T TI I AVY AN HMVAMVAA 9G6LTZ
c8z MAVOSANTMMYESTIESSOSdAAATMIMIAYMAOONIINA TS TI HAVY AN HMVAMVAA GG6LTZ
vz MAVOSANTMMYESTIESSOSdAAATIMIAYMEOMY I INd TATI HOVYMNY HMVAMVAA VG6LTZ
€3z MAVOSANTMMYESTIESSOSdAAATIMIAYMEOOO I INA TATI VY AN HMVAMVAA €G6LT%Z
787 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOYNIINA TATI IAVY LN HMVAMVAA TG6LTZ
1387 MAVOSANTMMYIESTIESSOSdAAATIMIAYMADAOILINA TATI VY HNY HMVAMVAA TG6LTZ
087 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI FHVY H N HM VAN VAA 6V6LTZ
6L7 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI AV NY HM VAN VAA 8V6LTZ
8.7 MAVOSANTMMYESTIESSOSdAAATIMIAVMAOV LI INA TOTI I AVY E N HMVAMVAA LY6LTZ
LLZ MAVOSANTMMYESTIESSOSdAAATMMIAVMADSS IINd INTI HAVY H N HMVAMVAA 9V6LTZ
9L7 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI FHVY LNY HMVAMVAA SV6LTZ
GL7Z MAVOSANTMMYESTIESSOSdAAATMMIAVM IOV IINA TITI HOVY TN HMVAMVAA €V6LTZ
vz MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSOLINA TATI FHVY H N HMVAMVAA TV6LTZ
€Lz MAVOSANTMMYESTIESSOSdAAATMIMIAVMTOXDILINA T TI HOVTENY HMVAMVAA TV6LTZ
AR MAVOSANTMMYESTIESSOSdAAATIM I YMMOVOLING T4 TI HOVYNNY HMV AMVAA 0V6LTZ
L7 MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOMNIINA TATI I AVY TN HMVAMVAA 6E6LTZ
0LZ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOANIINA TATI A VYV N HMVAMVAA 8E6LTZ
697 MAVOSANTMMYESTIESSOSdAAATIMIAYMAOMY I INd INTI I IVY N HM VAN VAA LEGLTZ
897 MAVOSANTMMYESTIESSOSdAAATIM I YMOOMM I INd TATI HAVYHNY HMVAMVAA 9€6LTZ
197 MAVOSANTMMYESTIESSOSdAAATIM I YMMOMOIINA INTI A VYHNY HMVAMVAA GE6LTZ
997 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSM IINd TATI A VYV NY HMVAMVAA VE6LTZ
Goz MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTOLINA TATI HHVY S N IMVAMVAA €E6LTTZ
vOZ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVS IINdTATI HHVYONY HMVAMVAA TE6LTZ
€9z MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOSNIINI T TI AVVY I N IMVAMVAA TE6LTZ
797 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOUNIINA T TI HOVY LNY HMVAMVAA 0E€6LTZ
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6T¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTOLINA TATI AV NY HMVAMVAA Z008TZ
8T¢ MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TATI FHVY TN HMVAMVAA TO08TZ
LT€ MAVOSANTMMYIESTIESSOSdAAATMMIAVMAOVY IINd T TI HOVY AN HMVAMVAA 866LTZ
9T¢ MAVOSANTMMYESTIESSOSdAAATMMIAYMHOVOLINA T TI HOVY LNY HMVAMYAA 966LTZ
GTE MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOQOIINA TATI FHVY TNY HMVAMVAA V66LTZ
BTE MAVOSANTMMYIESTIESSOSdAAATMIMIAVMAOYNIINA TATI I AVY AN HMVAMYAA €66LT%
cT¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOENIINA TATI AV LNY HM YV AMVAA T66LTZ
AR MAVOSANTMMYESTIESSOSdAAATIM I YMMOUNIINA TATI FHVY S N IMVAMVAA T66LT%
TT¢ MAVOSANTMMYESTIESSOSdAAATIM I YMOOMM IINd TATI I AVYONY HMVAMVAA 686LTZ
0T¢E MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOAALINA TATI I AVY AN HMVAMVAA 886LTZ
60¢€ MAVOSANTMMYESTIESSOSdAAA MM IAYMNOTLIINA TS TI IMVY Y NY HMVAMYAA L86LTZ
80¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOIINA TI TI HOVYONY HMVAMYAA V86LTZ
L0€ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSS IINd TATI HOVYONY HMVAMYAA €86LT%
90¢ MAVOSANTMMYIESTIESSOSdAAATIMIAVMHOSM IINA T TI HAVY ANY HMVAMVAA T86LTZ
co¢c MAVOSANTMMYESTIESSOSdAAATIMIAVMHOOM IINd TS TI HHVY I N IMVAMVAA T86LT%
B0¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSM IINA TATI HOVY S N IMVAMVAA 086LT%
co¢c MAVOSANTMMYIESTIESSOSdAAATMIMIAYMAOENIINA INTI IAVYMNY HM VAN VAA 6L6LTZ
z0¢€ MAVOSANTIMYESTIESSOSdAAATMMIAYMHOANIING T TI HAVY ANY HMVAMYAA LL6LTZ
T0¢€ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOLINA TATI ASVYVNY HMVAMVAA 9L6LTZ
00¢€ MAVOSANTMMYIESTIESSOSdAAATIM I YMEONNIINA TATI HOVY A N IMVAMYAA VL6LTZ
667 MAVOSANTMMYESTIESSOSdAAATIMIAYMMO ANIINA TATI HOVY A N IMVAMVAA €L6LTEZ
867 MAVOSANTMMYIESTIESSOSdAAA MM I VM AOYNIINI TATI AAVY VN HMVAMVAA TL6LTZ
167 MAVOSANTMMYIESTIESSOSdAAATIMIAYMIDODILINA TOTI AV NY HMVAMVAA 0L6LTZ
967 MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOTINIINA TATI I AVY AN HMVAMYAA 696LTZ
G67Z MAVOSANTMMYESTIESSOSdAAATIMIAYMMONM IINd TATI FHVY S N IMVAMVAA L96LTZ
V67 MAVOSANTMMYIESTIESSOSdAAATIMIAYMAOMS IINd TATI HOVYMNY HMVAMVAA 996LT7Z
€67 MAVOSANTMMYIESTIESSOSdAAATMMIAYMHODOILINA T TI A VY N HMVAMVAA G96LTZ
767 MAVOSANTMMYESTIESSOSdAAATMMIAVMTOSYIINA T TI HOVYVNY HMVAMVAA €96LT%
167 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOAMIINA TATI I AVY YV NY HMVAMVAA T96LTZ
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8re MAVOSANTMMYIESTIESSOSdAAATIMIAYMEONO I INA TATI IHVY I N IMVAMVAA 0¥08T%Z
LyE MAVOSANTMMYESTIESSOSdAAV MM I YMMOYNIINA TMTI ZAVY I N IMVAMVAA GE08TZ
o9F¢ MAVOSANTMMYESTIESSOSdAQATIMIAYMMOSM IINd TATI FHVY I N IMVAMVAA yE€08TZ
che MAVOSANTMMYESTIESSOSdAAATMMIAYMHOOM IINd INTI I AVY N HMVAMYAA €€08T%
BHe MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI A VY S N IMVAMVAA ZE08TZ
cre MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOAOIINA TATI A VY N IMVAMVAA TE08TZ
7ve MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI FHVM NY HMVAMVAA 0€08T%Z
THe MAVOSANTMMYESTIESSOSdAAATIM I YMMOMNIINA TATI FHVYVNY HMVAMVAA 6208TZ
ove MAVOSANTMMYIESTIESSOSdAAATIMIAYMMODOIINA TATI FHVY A N HMVAMYAA 8Z08TZ
6e¢ MAVOSANTMMYIESTIESSOSdAAATMMIAVMTOTOILINA TATI ISV N HMVAMVAA 9208TZ
gee MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSALINA TATI I AVY H N HMVAMVAA GZ08TZ
LE€ MAVOSANTMMYESTIESSOSdAAATIMIAYMEONI IINd TATI A VY N HMVAMVAA yZ08TZ
gce MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOLINA TATI FHVY I N IMVAMVAA €208T1%
gee MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOVS IINdTATI HOVYANY HMVAMVAA 0208T%
pee MAVOSANTMMYESTIESSOSdAAATMMIAVMHOTM IINd TATI I AVY VY NY HMVAMVAA 6108TZ
cee MAVOSANTMMYESTIESSOSdAAATIMIAYMMOAS IINd TA TI I AVYONY HMVAMVAA 8T08TZ
zee MAVOSANTMMYESTIESSOSdAAATMMIAVMEOVHIINA TATI A VYONY HMVAMVAA LTO8TZ
Tee MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTN IINd TATI A VY S N IMVAMVAA 9108TZ
oce MAVOSANTMMYESTIESSOSdAAATMIMIAVMIONOILINA TATI FHVY I N IMVAMVAA GT08TZ
67¢ MAVOSANTMMYIESTIESSOSdAAATIMIAVMAOSY I INI INTI HOVY H N HMVAMYAA yTO8TZ
gze MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSOIINA TATI HHVYONY HMVAMVAA €T08T%Z
Lz¢€ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSNIINA TATI I AVYVNY HMVAMVAA ZT08TZ
97¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVS IINdTATI A VY S N IMVAMVAA TT08T%Z
gze MAVOSANTMMYESTIESSOSdAAATIMIAYMAONOILINA TOTI FHVY HNY HM YV AMYAA 0T08TZ
pZe MAVOSANTMMYESTIESSOSdAAATIMIAYMEOMOLINA TATI HHVYANY HM VAN VAA 6008TZ
cze MAVOSANTMMYESTIESSOSdAAATMMIAVMAOSY I INA INTI AV A N HMVAMVAA LO08TZ
zz¢ MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADES IINdTATI HOVYANT HMVAMVAA 9008TZ
17¢ MAVOSANTMMYESTIESSOSdAAATMIMIAYMEOTINIINA TATI HAVYONT HMVAMVAA y008TZ
0ze MAVOSANTMMYESTIESSOSdAAATMMIAVMIOAOIINA T TI I AVYHNY HMVAMVAA €008T%
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LLE MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOVS IINd TATI A VYONY HMVAMVAA T808T%
9L€ MAVOSANTMMYESTIESSOSdAAATIMIAYMEOSOLINA TATI FHVYNNY HMVAMVAA 0808T%
GLE MAVOSANTMMYESTIESSOSdAAATMMIAVMADYNIINI TATI HOVY S N HMVAMVAA 6L08TZ
s MAVOSANTMMYESTIESSOSdAAATIM I YMMOYNIINA TATI HOVY A N IMVAMYAA LLOBTZ
cLe MAVOSANTMMYESTIESSOSdAAV MM IAYMMOSNIINA TATI I AVY H N HMVAMYAA GLOBTZ
AR MAVOSANTMMYESTIESSOSdAAATMMIAVMIOOH I INA TATI ANVYYNY HMVAMVAA €L08TZ
TLE MAVOSANTMMYESTIESSOSdAAATIM I YMOOMM I INd TATI HOVYHNY HMVAMVAA TLOBTZ
0LE MAVOSANTMMYESTIESSOSdAAATIMIAYMMOENIINA TATI Zd VY LY HMVAMVAA TLOBTZ
69¢ MAVOSANTMMYESTIESSOSdAAV MM I YMMOYNIINA TATI HOVY H N HMVAMVAA 8908T7Z
8o¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOOS IINd TATI FHVY TNY HMVAMVAA L908TZ
L9¢€ MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOMOIINA TATI HOVY E N HMVAMVAA €908T%
99¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMAOANIINI TATI HOVY HNY HMVAMVAA 2908T%Z
Go¢ MAVOSANTMMYESTIESSOSdAAV MM IAYMMOYNIINA TATI I AVY VN HMVAMVAA T908T%
FOC MAVOSANTMMYIESTIESSOSdAAATMMIAVMAOVHIINI TOTI HOVYVNY HMVAMVAA 6G08TZ
co¢ MAVOSANTMMYESTIESSOSdAAV MM IAYMMOSOLINA TATI AV NY HMVAMVAA 8G08TZ
z9¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMAONS IINd TOTI A VYHNY HMVAMVAA LGO8TZ
To¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVM IINA TV T Hd VM NY HM VANV AA 9608T%Z
09¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI I AVY AN HMVAMYAA GG08TZ
6G¢ MAVOSANTMMYESTIESSOSdAAVTMMIAYMOONH I INA T TI I AVY H N HMVAMVAA €608T%
gce MAVOSANTMMYESTIESSOSdAAATIMIAYMEOMS IINd TATI I AVY HNY HMVAMVAA TG08T%Z
L€ MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOSS IINd INTI I AVY AN HMVAMYAA 0G08T%Z
9g¢ MAVOSANTMMYESTIESSOSdAAATIM I YMMOMNIINA TATI INVYONY HMVAMYAA 670812
gce MAVOSANTMMYESTIESSOSdAAVTMMIAVMIOMOLINA TATI HOVY HNY HMVAMVAA LV08TZ
pGe MAVOSANTMMYESTIESSOSdAAATIMIAYMMOAM IINd TATI HOVY VN HMVAMVAA 9%08TZ
cce MAVOSANTMMYIESTIESSOSdAAATMMIAVMIODOILINA TATI ASVYANT HMVAMVAA Gv08TZ
zce MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOSYIINA TATI A VM N HMVAMVAA Y708TZ
Tce MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOSYIINA TATI HHVYANY HMVAMVAA €V08T%Z
0Ge MAVOSANTMMYESTIESSOSdAAATIMIAVMADENIINI TITI HOVY AN HMVAMVAA Zv08TZ
61¢ MAVOSANTMMYIESTIESSOSdAAATIM I VM AOMM IINd TATI HOVTENY HMVAMVAA TV08T%
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90% MAVOSANTMMYESTIESSOSdAAATIM I YMMOOY I INd TMTI FHVY LNY HMVAMVAA TVTI8T%
GO% MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOVS IINd TATI HOVY A N IMVAMVAA 6€T8TZ
bOT MAVOSANTMMYESTIESSOSdAAV MM IAYMMOSNIINA TATI I AVY AN HMVAMYAA 9€T18TZ
coF MAVOSANTMMYESTIESSOSdAAATMMIAVMEOVHIINA TATI FHVY LY IMVAMYAA YET8TZ
Z0% MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOYNIINA TATI FHVY I N HM VAN VAA TETBTZ
T0% MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TATI FHVY A N IMVAMVAA LTT8TZ
00% MAVOSANTMMYESTIESSOSdAAATMMIAYMHOI IINd TOTI A VY TN HMVAMVAA 921812
66¢ MAVOSANTMMYESTIESSOSdAAATMMIAYMOOTE IINd TATI ANVY N HMVAMYAA GZTI8TIZ
86¢ MAVOSANTMMYESTIESSOSdAAATIMIAVMIOMOLINA TATI AVY S N IMVAMVAA €2T81%
LE€ MAVOSANTMMYESTIESSOSdAAATMMIAYMOOVHIINA TATI VY LN HMVAMVAA TTI8TZ
96¢ MAVOSANTMMYIESTIESSOSdAAATMIMIA VM AOYNIINI TATI HOVY S N IMVAMVAA TZTI8T%
Ge¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVOLINA T TI VYV ANY HMVAMVAA 0ZT8T%Z
xS MAVOSANTMMYESTIESSOSdAAATIMIAYMMOIM IINd TATI HOVYHNY HMVAMVAA YPTT8TZ
c6¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMTOANIINA TATI HOVY LN HM YV AMVAA €TT8TZ
76¢ MAVOSANTMMYESTIESSOSdAAATMMIAYMHOMM IINd INTI I AVY E N HM VAN VAA ZTT8TZ
16¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMADNS IINdTATI I AVY AN HMVAMVAA 60T8TZ
06¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMONS IINdTATI AVY S NY HMVAMVAA LOT8TZ
638¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI I AVY HNY HMVAMVAA GOT8TZ
8g¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMHO XM IINd TOTI FHVV A N IM VANV AA €0T8T%Z
/8¢ MAVOSANTMMYIESTIESSOSdAAATMMIAYMMOSS IINd TATI I AVYHNY HMVAMVAA ZOT8TZ
98¢ MAVOSANTMMYIESTIESSOSdAAATMIMIAYMADENIINI T TI HOVYONT HMVAMYAA 00T8T%Z
cg¢ MAVOSANTIMYIESTIESSOSdAAATIMIAYMMOAI IINd TATI I AVYHNY HM YV AMVAA 8608T7Z
pac MAVOSANTMMYIESTIESSOSdAAATIMIAYMMO ANIINA TATI HOVY ANY HMVAMVAA L608TZ
cge MAVOSANTMMYESTIESSOSdAAATIMIAYMMOIM IINd TATI HHVY S N IM YV AMVAA ¥608TZ
zg¢ MAVOSANTIMYIESTIESSOSdAAATIMIATMEODOILINA TATI A VYONY HMVAMVAA €608T%
T8¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVHIINA TATI Zd VM NE HM VAN VAA T608T%
0ge¢ MAVOSANTMMYESTIESSOSdAAVTMMIAVMIOSOLINA TATI I AVY HNY HM VAN VAA L808TZ
6L¢ MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TATI HOVY H N HMVAMVAA €808T%
8L¢€ MAVOSANTMMYESTIESSOSdAAATIMIAYMSOYNIINA INTI ZA VYA N HMVAMVAA Z808T%Z
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Gew MAVOSANTMMYESTIESSOSdAAATMIMIAYMAOANIINI TATI IAVYMNY HM YV AMVAA 9818TZ
bEh MAVOSANTMMYESTIESSOSdAAATIMIAYMAOENIINI INTI Zd VYONY HMVAMVAA y8T8TZ
cey MAVOSANTIMYESTIESSOSdAAATIMIAYMMOMOLINA TATI AV NY HMVAMVAA €8T8T%
zch MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI AVY LN HMVAMYAA Z8T8TZ
1T MAVOSANTMMYIESTIESSOSdAAATMMIAVMIONOILINA TATI FHVYHNY HM VAN VAA T8T8T%Z
0cE MAVOSANTMMYIESTIESSOSdAAATIM I YMEONY IINd TATI HOVTENY HMVAMVAA 08T8T%Z
67% MAVOSANTMMYESTIESSOSdAAATIMIAYMIDOM IINA INTI Zd VU N HM VAN VAA 8LT8TZ
8Z% MAVOSANTMMYESTIESSOSdAAATMMIAYMEOVS IINd T TI HOVY I N IMVAMVAA LLT8TZ
LZ% MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVY IINd T TI I AVY HNY HMVAMVAA GLTBTZ
97% MAVOSANTIMYESTIESSOSdAAATMMIAVMIONO I INA TATI FHVYM NY HMVAMVAA €LTBTZ
GZh MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSNIINA TATI HOVY A N IMVAMVAA TLTI8TZ
bZh MAVOSANTMMYESTIESSOSdAAATIM I YMMOMOIINA INTI ISVY AN HMVAMVAA 0LT8TZ
€7y MAVOSANTMMYESTIESSOSdAAATMIMIAVMADIV I INA TATI FHVYVNY HMVAMVAA 691812
A MAVOSANTMMYIESTIESSOSdAAATIM I YMMOMOIINA TATI HOVY I N IMVAMVAA 89T8TZ
2% MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOOI IINd TATI I AVY NNY HMVAMVAA 991812
07% MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI AVY S N HMVAMVAA G9T8TZ
61T MAVOSANTMMYIESTIESSOSdAAATIMIAVMADSY IINA TATI IS VM NY HMVAMVAA €9T8T1%
8% MAVOSANTMMYIESTIESSOSdAAATIM I YMMOONIINA TATI FHVY I N IMVAMVAA TOT8TIZ
L% MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOM I INd TATI I AVY LN HM YV AMVAA T9T8T%Z
9T¥ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOEM IINd T TI VY NY HMVAMVAA 09T8T%
GTH MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOES IINdTATI I AVY AN HMVAMYAA 6GT8TZ
bTh MAVOSANTMMYESTIESSOSdAAATMMIAVMHOALLINA TATI A VYV N HMVAMVAA LGT8TZ
cT¥ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVS IINdTATI AV LN HMVAMVAA GGT8TZ
Ny MAVOSANTMMYESTIESSOSdAAATMMIAYMHOOM IINd TOTI I AVYHNY HMVAMVAA yGT8TZ
1% MAVOSANTIMYESTIESSOSdAAATMIMIAYMMOSYIINA TATI ANV A N HMVAMVAA TGT8TZ
0T¥ MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOHOILINA TATI FHVM NY HMVAMVAA LYT8TZ
60F MAVOSANTMMYESTIESSOSdAAATMMIAYMHONY IINd TOTI A VY S N IMVAMVAA 9%18TZ
80% MAVOSANTMMYESTIESSOSdAAATIMIAYMTOSOILINA TATI HOVYVNY HMVAMVAA SPTI8TZ
LO0% MAVOSANTMMYESTIESSOSdAAVTMMIAYMIOAOIINA TATI I AVYANY HMVAMVAA ZVI8TZ
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bOT MAVOSANTMMYESTIESSOSdAAATIM I YMMONNIINA TATI A VY LN HMVAMVAA 9128712
oy MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVM IINA TV TI I AVY E N HM VAN VAA GTZ8TZ
7% MAVOSANTMMYESTIESSOSdAAATIM I YMMOUNIINA TATI A VYV N HMVAMVAA ARA W
19% MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSM IINA TATI I AVY S N IMVAMYAA €TZ8T%Z
09F MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOIM IINd TATI HOVTENY HMVAMVAA TTIZ8T%Z
6GF MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSOLINA TATI HOVY I N IMVAMVAA 0TZ8T%Z
8GH MAVOSANTMMYESTIESSOSdAAA MM IAYMEOVOLINA TATI AV LN HM YV AMVAA 6028T%Z
X MAVOSANTMMYIESTIESSOSdAAA MM IAYMEOSYIINA TATI FHVM NY HMVAMVAA 80Z8TZ
9G¥ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI HHVYVNY HMVAMVAA LOZT8TZ
GGH MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMO IO INA TATI HOVYVNY HMVAMVAA 9028TZ
e MAVOSANTMMYESTIESSOSdAAATMIM I VM AOYNIINI TATI HOVY AN HMVAMVAA G0T8TZ
ccy MAVOSANTMMYESTIESSOSdAAATIMIAYMMOYNIINA TATI HHVY S N IMVAMVAA y0Z8TZ
s MAVOSANTMMYESTIESSOSdAAATMMIAVMHOOMIINA T TI HOVYNNY HMVAMVAA €0Z8T1%
Ic¥ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOQH I INA TMTI I AVY I NY HMVAMYAA z0Z8TZ
0cE MAVOSANTMMYIESTIESSOSdAAATIMIAYMMONOILINA TATI FHVY ANY HMVAMVAA T0Z8T%Z
60 F MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI I AVY AN HMVAMVAA 00Z8T%
8% ¥ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMNIINA TATI I AVY H N HMVAMVAA 6618TZ
Lvh MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOAS IINd TATI I AVYVNY HMVAMVAA 86T8TZ
9pF MAVOSANTMMYIESTIESSOSdAAATIM I YMOOMM I INd TATI HOVY AN HMVAMVAA L6T8TZ
G E MAVOSANTMMYESTIESSOSdAAATIMIIYMMOTE IINd TATI HOVY I N IMVAMVAA 9618TZ
BT MAVOSANTMMYESTIESSOSdAAATMMIAVMADIN IINI TOTI I AVYONY HMVAMVAA G6T8TZ
Ly MAVOSANTMMYESTIESSOSdAAATIMIAYMHOOM IINd T TI AV VM NY HM YV AMVAA y6T8TZ
ad MAVOSANTMMYIESTIESSOSdAAATMMIAYMEOSS IINd TATI FHVMNY HMVAMVAA €6T8T%
T0E MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTM IINd TATI I AVY H N HM VAN YAA Z6T8TZ
0LE MAVOSANTMMYESTIESSOSdAAATIMIAYMADMNIINA TATI I AVYONY HMVAMVAA T6T8T%
6T MAVOSANTMMYIESTIESSOSdAAATMMIAVMEOIT IINA TATI A VYV N HMVAMVAA 06T8T%
gcH MAVOSANTMMYIESTIESSOSdAAATIMIAVMAOSNIINI TOTI AVY ANY HMVAMVAA 68T18TZ
LSF MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOSOLINA TATI HHVYVNY HMVAMVAA 88T8TZ
o9y MAVOSANTMMYESTIESSOSdAAATIMIAYMADSY IINA TS TI HOVY S N IMVAMYAA L8T8TZ
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c6¥ MAVOSANTMMYIESTIESSOSdAAATIMIAYMOOOMIINA TATI I AVY Y NY HMVAMVAA 0GZ8T%
761 MAVOSANTMMYIESTIESSOSdAAV MM IAYMMOVOLINA TATI AV LN HM VAN VAA 672812
6% MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOIM IINd TMTI HOVY TN HMVAMVAA 8¥Z8TZ
067% MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVM IINA TATI A VY AN HMVAMYAA LYZT8TZ
63% MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOHOIINA TATI AVY S N HMVAMVAA 9vZ8T1zZ
88% MAVOSANTMMYIESTIESSOSdAAV MM IAYMMOSOLINA TATI I AVYVNY HMVAMVAA GYT8IZ
/8% MAVOSANTMMYIESTIESSOSdAAATIMIAYMMODOILINA TATI IAVY H N HMVAMYAA ARA W
98% MAVOSANTMMYIESTIESSOSdAAATIM I YMMOMOIINA TATI HOVYVNY HMVAMVAA ARA W
G8w MAVOSANTMMYESTIESSOSdAAATMMIAYMHOMY IINd INTI Zd VY TN HMVAMVAA TvZ8T%
BT MAVOSANTMMYESTIESSOSdAAATIMIAYMMONOILINA TATI AV NY HMVAMVAA 6€28T%Z
€8y MAVOSANTMMYIESTIESSOSdAAATIM I YMMOMOIINA TATI HOVY LNY HMVAMVAA 8€T8TZ
781 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOYNIINA TATI AV Y NY HM VAN VAA LETBTZ
8% MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOES IINd TATI A VY AN HMVAMVAA 9€28T12Z
08% MAVOSANTMMYIESTIESSOSdAAATMMIAVMIOVOLINA TATI HOVY ENY HMVAMVAA GET8IZ
6LT MAVOSANTMMYIESTIESSOSdAAATIM I YMMOMNIINA TATI 4 VYONY HMVAMVAA ARA W
8% MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOONIINA TATI I AVY VN HMVAMVAA TETBIZ
LLY MAVOSANTMMYESTIESSOSdAAATIMIAYMOOMM IINd TATI FHVYHNY HMVAMVAA TEC8TZ
LT MAVOSANTMMYESTIESSOSdAAATIMIAVMAOYS IINdINTI I AVY AN HMVAMYAA 0€Z8T%Z
GLE MAVOSANTMMYESTIESSOSdAAATMMIAYMMOSHIINA TATI AVY S N HMVAMVAA 62281%Z
bLE MAVOSANTMMYESTIESSOSdAAATMMIAYMEOVY IINd TATI HOVY S N HMVAMVAA LTT8TZ
cLE MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOSNIINA TATI AV LN HMVAMVAA 9228712
LY MAVOSANTMMYESTIESSOSdAAATIMIAYMMOS LI INd TATI HAVY I N IMVAMVAA GZT8IZ
L% MAVOSANTMMYIESTIESSOSdAAATIMIAYMMO IO INA TATI HOVY S N HMVAMVAA yZZ8TZ
OLT MAVOSANTMMYESTIESSOSdAAATMM I VM TOYNIING T TI IVVY LY HM VAN VAA €2281%
69F MAVOSANTMMYESTIESSOSdAAVTMMIAYMMOHNIINA TATI AV NY HM VAN VAA ARA W
80% MAVOSANTMMYESTIESSOSdAAATIMIAYMIONO I INA INTI I AVY AN HMVAMYAA T2Z81%
[OF% MAVOSANTMMYIESTIESSOSdAAATMMIAVMHOANIINA INTI AV LNY HM YV AMVAA 612812
99% MAVOSANTMMYESTIESSOSdAAATMIMIAVMIONS IINdTATI A VY AN HMVAMVAA 8TZ8TZ
Gop MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOLINA TATI AVY I N IMVAMVAA LTZ8TZ
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A MAVOSANTMMYESTIESSOSdAAV MM IAYMMOINIINA TATI I AVY H N HMVAMYAA T8Z8T%
TZg MAVOSANTMMYESTIESSOSdAAATIMIAYMMODS IINdTATI I AVYONY HMVAMYAA 08Z8T%
0ZS MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSS IINd TMTI HHVY I N IMVAMVAA 6L281%Z
6TC MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI HOVY S N HMVAMYAA 8LZ8TZ
8TGS MAVOSANTMMYIESTIESSOSdAAATIMIAYMNOYMIING T TI I AVYVNY HMVAMVAA LLZT8TZ
LTS MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOSOLINA TATI HOVY TN HMVAMVAA 9.281%Z
9TG MAVOSANTMMYESTIESSOSdAAATMMIAVMEOHA TN TATI I AVYNNY HM VAN YAA GLZT8TZ
GTS MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOOS IINd TATI I AVY HNY HMVAMVAA VLZ8TZ
BTS MAVOSANTIMYIESTIESSOSdAAATIMIAYMMOMOLINA TATI FHVY TNY HMVAMVAA €L28T%Z
€Ig MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVS IINdTATI A VYN IMVAMVAA TLZ8TZ
AR MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI A VY S N IMVAMVAA TLZ8TZ
TTg MAVOSANTMMYESTIESSOSdAAV MM IAYMMOANIINA TATI A VYV N HMVAMVAA 0LZ8TZ
0TS MAVOSANTMMYESTIESSOSdAAATIM I YMMOMNIINA TATI FHVTM NY HM VAN VAA 692812
608 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVY IINd TATI I AVY Y NY HMVAMVAA L9Z8TZ
80¢G MAVOSANTMMYESTIESSOSdAAV MM IAYMMOYNIINA TATI AV LN HMVAMVAA 9928712
L0G MAVOSANTMMYESTIESSOSdAAV MM IAYMMOYNIINA TATI HAVY I N IMVAMVAA G9Z8TZ
90¢ MAVOSANTMMYESTIESSOSdAAV MM IAYMMOYNIINA TATI I AVY E N HM VAN VAA y9Z8TZ
Gog MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVMIINA TATI AVY S N IM VAN VAA €9281%
vOGS MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOEANIINA TATI A VYONY HMVAMYAA AXA W/
€og MAVOSANTMMYESTIESSOSdAAATMIMIAVMADSS IINd T TI HOVYNNY HMVAMVAA T9Z8T1%
708 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSS IINd TATI I AVYONY HMVAMYAA 09Z8T1%
T0G MAVOSANTMMYESTIESSOSdAAATMMIAVMHOOY IINd TATI I AVY NNY HMVAMYAA 662812
00¢G MAVOSANTMMYIESTIESSOSdAAATIM I YMMOANIINI TNTI Zd VM N HM VAN VAA 8GZ8TZ
66F MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI A VYV N HMVAMVAA LGZ8TZ
86 % MAVOSANTMMYESTIESSOSdAAATIMIAYMMODOIINA TATI FHVY H N HMVAMVAA 9628712
L6% MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOVS IINd TATI HHVYANY HMVAMVAA GGZ8TIZ
967% MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOYNIINA TATI A VY H N HMVAMVAA yGZ8TZ
c6h MAVOSANTIMYIESTIESSOSdAAATIMIAYMMOYNIINA TATI FHVYVNY HMVAMVAA €G6Z8T1%
bET MAVOSANTIMYESTIESSOSdAAV MM IAYMMOSNIINA TATI I AVYANY HMVAMVAA TGZ8T%Z
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TGg MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOIOILINA TATI A VYV N HMVAMVAA ZTE8TZ
0Gg MAVOSANTMMYIESTIESSOSdAAATMMIAYMMOVOLINA TATI HHVY S N IMVAMVAA TTEBTZ
617G MAVOSANTMMYESTIESSOSdAAATIMIAYMEOENIINA TATI HOVYANY HMVAMVAA 0TEBTZ
8% G MAVOSANTMMYESTIESSOSdAAATMMIAVMHOSS IINd INTI HA VY N HMVAMYAA 60€8TZ
L5S MAVOSANTMMYESTIESSOSdAAATMIMIAYMEONOILINA TATI A VY S N HMVAMVAA 80€8TZ
9% ¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVM IINA TOTI A VY AN HMVAMVAA LOEBTZ
GH S MAVOSANTMMYESTIESSOSdAAATIMIAYMMONOILINA TATI HHVY H N HMVAMVAA 90€8TZ
e MAVOSANTMMYESTIESSOSdAAATMMIAYMHOI IINd INTI A VY S N IMVAMVAA G0€E8TZ
€wc MAVOSANTMMYESTIESSOSdAAATMMIAVMIOMOLINA TATI HOVY I N IMVAMVAA €0€8TZ
Ade MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOIINA TATI AVY S N HMVAMVAA Z0€8TZ
%G MAVOSANTMMYESTIESSOSdAAATMMIAVMIOES IINdTATI I AVY H N HMVAMVAA TOEBTZ
0%g MAVOSANTMMYESTIESSOSdAAATMMIAYMMOYNIINA TATI A VY TN HMVAMVAA 00€8TZ
6€G MAVOSANTMMYESTIESSOSdAAATIM I YMMOUNIINA TATI A VM N HM VAN VAA 6628T%Z
geg MAVOSANTMMYESTIESSOSdAAVTMMIAVMIOTOLINA TATI HOVY I N HMVAMVAA 86C8T7Z
LEG MAVOSANTMMYESTIESSOSdAAATIM I YMNOYMIINI TOTI Hd VU NE HM VAN VAA L6T8TZ
9¢¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMS IINd TATI FHVV A N IMVAMVAA 9628T%Z
gegs MAVOSANTMMYIESTIESSOSdAAATMMIAYMMOVOLINA TATI HOVYHNY HMVAMVAA G6C8TZ
bES MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOYNIINA TATI I AVY AN HM VAN YAA v6Z8TZ
ceg MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSNIINA TATI A VAN IMVAMVAA €6281%
zeg MAVOSANTMMYESTIESSOSdAAATMMIAVMIODOIINA TATI FHVY TNY HMVAMVAA 26C81Z
T€g MAVOSANTMMYESTIESSOSdAAATIMIAYMMOYNIINA TATI I AVYHNY HMVAMVAA T628T%
0€g MAVOSANTMMYESTIESSOSdAAATIM I YMEOONIINA TATI I AVYANY HMVAMVAA 0628T%
672G MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TMTI I AVY H N HMVAMVAA 682812
8Z¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSOLINA TATI I AVYHNY HMVAMVAA 88Z8T%Z
125 MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOVOLINA TATI HOVY AN HMVAMVAA L8ZT8TZ
97¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOUNIINA TATI AV LN HMVAMVAA 9828712
Gzgs MAVOSANTMMYESTIESSOSdAAATMIMIAYMEODALINA TATI I AVY HNY HMVAMYAA G8T8TIZ
577G MAVOSANTMMYIESTIESSOSdAAV MM IAYMMOQOILINA TATI I AVY VN HM VAN VAA y8Z8TZ
czg MAVOSANTMMYESTIESSOSdAAATIMIAYMMOONIINA TATI I AVY AN HMVAMYAA z8T8TZ
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08¢ MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOANIINA TATI FHVYANY HMVAMVAA TVE8TZ
615 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMIOMOLINA TATI HOVYHNY HMVAMVAA 0VE8TZ
8.G MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSNIINA TATI FHVY ILNY HMVAMVAA 6€€8TZ
/LS MAVOSANTMMYESTIESSOSdAAV MM I YMMOONIINA TATI I AVY Y NY HMVAMYAA 8E€E8TZ
9.5 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOENIINA TATI HOVY AN HMVAMVAA LEEBTZ
GLS MAVOSANTMMYESTIESSOSdAAATIMIAYMMOENIINA TATI HOVYONY HMVAMYAA 9€€8T2Z
BLS MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOANIINA TATI FHVY TN HMVAMVAA GEE8TZ
cLs MAVOSANTMMYESTIESSOSdAAATMMIAVMHOYNIING T TI I IVY I N HMVAMYAA yEE8TZ
AR MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOY I INd TATI FHVM NY HMVAMVAA €EEBTZ
TLS MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOSOLINA TATI FHVY TNY HMVAMVAA ZEEBTZ
0LS MAVOSANTIMYESTIESSOSdAAATMMIAYMMOVOLINA TATI A VU N HM VANV AA TEEBTEZ
69G MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMO IO INA TATI A VYV N HMVAMVAA 0EEBTZ
809G MAVOSANTMMYESTIESSOSdAAATIM I YMEOONIINA TATI FHVY LNY HMVAMVAA 62€8T%Z
19G MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTOILINA TATI A VY S N IMVAMVAA 8Z€8TZ
99¢ MAVOSANTMMYESTIESSOSdAAATMIMIAVMEOVOLINA TATI I AVY AN HM VAN VAA LTEBTZ
cog MAVOSANTMMYESTIESSOSdAAA MM IAYMEOVELINA TATI A VY AN HM VAN VAA 9Z€8T12Z
FOG MAVOSANTMMYESTIESSOSdAAATMIMIAYMIODOILINA TATI A AV NY HMVAMVAA GZE8TIZ
€og MAVOSANTMMYESTIESSOSdAAATMMIAVMIONH I INA TATI HHVYVNY HM VAN VAA yZE8TZ
709G MAVOSANTMMYESTIESSOSdAAATIM I YMMOOD I INA TATI HOVYNNY HMVAMVAA €2E8TZ
Tog MAVOSANTIMYIESTIESSOSdAAATIMIAYMTODDILINI T TI VY NNY HMVAMYAA AAN W/
09¢G MAVOSANTIMYIESTIESSOSdAAATMMIAVMHOVTM IINI T TI VY YONY HMVAMVAA TZEBTZ
6GG MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSOLINA TATI AV NY HMVAMVAA 0ZEBTZ
8G¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOMOLINA TATI I AVY NNY HM VAN VAA 6T€8TZ
/GG MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADIV I INI TITI HOVYONY HMVAMVAA 8TE8TZ
96¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOOS IINd TATI I AVYVNY HMVAMVAA LTEBTZ
GGg MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOD I INA TATI AV A N HMVAMVAA 9T€8TZ
BGG MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOM IINd TATI HOVYHNY HMVAMVAA GTE8TZ
ccg MAVOSANTMMYESTIESSOSdAAATIMIAVMADIM IINI TATI HOVY I NY HMVAMVAA yTE8TZ
7Gg MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOADIINA TATI FHVTE NY HM YV AMVAA €TEBTZ
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6009 MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOSNIINA TATI I AVY TN HMVAMVAA €LEBTZ
809 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOANIINA TATI FHVYVNY HMVAMVAA TLEBTZ
109 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADES IINdINTI AV NY HM VAN VAA TLEBTZ
909 MAVOSANTMMYESTIESSOSdAAATIMIAYMEOES IINd TATI I AVYANY HMVAMYAA 0LEBTZ
609 MAVOSANTMMYESTIESSOSdAAATIMIAVMADANIINI TATI HOVYMNY HMVAMVAA 69€8T2Z
v09 MAVOSANTMMYESTIESSOSdAAATIMIAYMMODOIINA TATI HHVYVNY HMVAMVAA L9EBTZ
€09 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMHOTM IINd T TI I AVYHNY HMVAMVAA 99€8T1%Z
709 MAVOSANTMMYESTIESSOSdAAATIMIAYMMONOILINA TATI I AVY Y NY HMVAMVAA G9€8TZ
T09 MAVOSANTMMYIESTIESSOSdAAATIMIATMEOOS IINdTATI HAVY S N IMVAMVAA y9€8TZ
009 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTOILINA TATI HHVYANY HMVAMVAA €9€81%
66C MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMO IO INA TATI HHVY S N IMVAMVAA z9€81Z
86¢G MAVOSANTMMYESTIESSOSdAAATMMIAYMMOSY IINA TATI I AVYVNY HMVAMVAA T9€8T%Z
LES MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOSOLINA INTI A VY AN IMVAMVAA 09€8T%
96¢ MAVOSANTMMYESTIESSOSdAAATMMIAYMHONM IINd INTI ZAVY S N IMVAMVAA 6G€8TZ
GES MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMOLINA TATI HHVY S N IMVAMVAA 8GE8TZ
e MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOSS IINd TATI AV A N HMVAMVAA LGEBTZ
€6S MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOYNIINA TATI HHVY S N IM VAN VAA GGEBTZ
76G MAVOSANTMMYESTIESSOSdAAATIMIAVMIOTOILINA TATI AV LN HMVAMVAA yGESTZ
T6G MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSOLINA TATI HHVY S N IMVAMVAA TGEBTZ
06G MAVOSANTMMYESTIESSOSdAAATIMIAYMEOMOLINA TATI Zd VY NNY HMVAMYAA TGEBTZ
638G MAVOSANTMMYIESTIESSOSdAAATIM I YMMOOM I INd TATI HOVY S N IMVAMVAA 0GEBTZ
88¢ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVOLINA TATI FHVY I N IMVAMVAA 6v€8TZ
186 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOTOILINA TATI I AVY AN HMVAMVAA 8VE8TZ
98¢ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOHS IINd TATI I AVYONY HMVAMYAA LYE8TZ
G8¢g MAVOSANTMMYIESTIESSOSdAQATIMIAYMMOOD I INA TATI I AVY LNY HMVAMVAA 9v€8TZ
e MAVOSANTMMYESTIESSOSdAAATIMIAYMEOEANIINA TATI I AVY H N HMVAMVAA GPE8TZ
€3¢ MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVM IINA INTI I AVY NNY HM VAN VAA YPyE8TZ
738G MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSS IINdTATI I AVY AN HMVAMVAA €VEBTZ
T8¢ MAVOSANTMMYESTIESSOSdAAATMIMIAYMADADIINA INTI I AVYHNY HMVAMVAA ARN W
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8€9 MAVOSANTMMYESTIESSOSdAAATIMIAYMADOH I INA THTI IAVY ANY HMVAMVAA GOV8TZ
L€9 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADSYIINI THTI IAVYONY HMVAMYAA OV 8TZ
9€9 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOINIINA TATI A VTN HM VAN VAA Z0v8TZ
ceo MAVOSANTMMYESTIESSOSdAAATIMIAYMMOIOLINA TATI AV S N IMVAMYAA TO78T%
BEO MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOVOLINd THTI HAVY ANY HMVAMVAA 0078T%
cco MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOIOLINA TATI HHVY H N HM VAN VAA 66€8TZ
Z€9 MAVOSANTMMYIESTIESSOSdAAATMMIAVMADIV I INA T TI HOVYVNY HMVAMVAA 86€£8TZ
€9 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOIOILINA TATI HOVYVNY HMVAMVAA L6E8TZ
0€9 MAVOSANTMMYESTIESSOSdAAATIMIAYMHOONIINA THTI HEVY ANY HMVAMVAA 96€8T%Z
679 MAVOSANTMMYESTIESSOSdAAATIMIAVMIOVOLINd THTI HOVYHNY HMVAMVAA G6€£8TZ
879 MAVOSANTMMYESTIESSOSdAAATMMIAYMTONY IINd THTI VY NNY HM VAN VAA v6E£8TZ
129 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVOLINd THTI HEVY I N IMVAMVAA €6€8T%
979 MAVOSANTIMYESTIESSOSdAAATIMIAYMTOONIINA THTI VY ANY EMVAMVAA z6€8T1Z
GZ9 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOAOIINA THTI HAVY I N IMVAMVAA T6E€8TZ
BZ9 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOIMIINA TATI AV LN HMVAMVAA 06€8T%
€79 MAVOSANTMMYESTIESSOSdAAATIM I YMEOYNIING THTI Zd VY NNY HM VAN VAA 68€8TZ
729 MAVOSANTMMYESTIESSOSdAAATIMIAVMADSYIINI THTI HOVY TNY HMVAMVAA 88€8TZ
129 MAVOSANTMMYESTIESSOSdAAATIM I YMMOINIINI TMTI ANV A N HMVAMVAA LB8EBTZ
0Z9 MAVOSANTMMYESTIESSOSdAAATMIMIAVMTOAOILINA THTI HEVY I N IMVAMVAA 98€8TZ
619 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI FHVYVNY HMVAMVAA G8E8TZ
8T9 MAVOSANTMMYIESTIESSOSdAAATMMIAVMADIV I ING T TI FHVTE NY IM VAN VAA y8E8TZ
LT9 MAVOSANTMMYESTIESSOSdAAATIMIAVMAOHY I INd THTI OV A N IMVAMVAA €8€8T%
9719 MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOLS IINdTATI I AVY AN HMVAMVAA z8E8TZ
GTO MAVOSANTMMYIESTIESSOSdAAATMIMIAYMIONS IINd THTI HEVY S NY IMVAMVAA T8E8TZ
BTO MAVOSANTMMYESTIESSOSdAAATIMIAYMOOVOLINd THTI A VYV N HMVAMVAA 08€E8TZ
€19 MAVOSANTIMYESTIESSOSdAAVTMMIAVMHOOM IINd THTI AV NY HMVAMVAA 6LE8TZ
ZT9 MAVOSANTMMYESTIESSOSdAAV MM IAYMMOINIINA TATI I AVYVNY HMVAMVAA 8LEBTZ
119 MAVOSANTMMYIESTIESSOSdAAATMMIAYMIODOIINA THTI VY AN HMVAMVAA 9L€8T%Z
0T9 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOINIINA TATI FHVY AN HMVAMYAA GLEBTZ
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199 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMS IINd TATI AV NY HMVAMVAA 8EV8TZ
999 MAVOSANTMMYIESTIESSOSdAAATMIMIAYMMOSNIINA TATI FHVYVNY HMVAMVAA LEVBTZ
G99 MAVOSANTMMYESTIESSOSdAAATMMIAYMHOMM IINA TNTI Zd VYONY HMVAMVAA GEV8TZ
599 MAVOSANTMMYESTIESSOSdAAATIMIAYMEOOOIINA TATI HAVY NNY HMV AMYAA VEVSTZ
€99 MAVOSANTMMYIESTIESSOSdAAATMMIAYMAOVOLINA TATI HOVY VN HMVAMYAA €EV8TZ
799 MAVOSANTMMYESTIESSOSdAAATMM I YMNOVY IINd INTI I AVY AN HMVAMYAA ZEV8TIZ
199 MAVOSANTMMYESTIESSOSdAAATMMIAVMIOANIINA INTI A VY S N IMVAMVAA TEV8TZ
099 MAVOSANTMMYESTIESSOSdAAATIMIAYMHOONIINA INTI Hd VY ANY HMVAMYAA 0E¥8TZ
659 MAVOSANTMMYIESTIESSOSdAAATMMIAYMIOOS IINd TATI A AV N HMVAMVAA 62¥812Z
869 MAVOSANTMMYESTIESSOSdAAATMMIAVMIONOILINA TATI I AVY HNY HMVAMVAA 8CZV8TZ
1G9 MAVOSANTMMYESTIESSOSdAAATMMIAVMIODOIINA TATI A VY AN HMVAMVAA LTV8TZ
969 MAVOSANTMMYESTIESSOSdAAATIMIAYMMONY IINd TATI AVY S N IMVAMYAA 9Z¥8T1zZ
GGo MAVOSANTMMYESTIESSOSdAAATIMIAYMEOOD I INA TATI FHVY LNY HMVAMVAA YA R AW
BGO MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOSS IINd TATI HHVY I N HMVAMVAA YZy8TZ
€co MAVOSANTMMYESTIESSOSdAAATIMIATMEOOD I INA TATI HOVYMNY HMVAMVAA €TV81%Z
769 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMHIINA TATI HHVYONY HMVAMVAA AAR W
169 MAVOSANTMMYIESTIESSOSdAAATIMIAYMHOOM I INd TOTI I AVYONY HM YV AMYAA TZ781%
0G9 MAVOSANTMMYESTIESSOSdAAATIM I YMMOMNIINA TATI FHVYHNY HM VAN VAA 0Z¥8T%
619 MAVOSANTMMYESTIESSOSdAAATMMIAYMNOENIINA THTI INVYANT HMVAMYAA 617812
859 MAVOSANTMMYESTIESSOSdAAATMIMIAVMADIY I INI THTI HOVYNNY HMVAMVAA LTV8TZ
159 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMIODOIINA THTI HOVY LN HMVAMVAA 9T¥8TZ
979 MAVOSANTMMYESTIESSOSdAAATMIMIAVMADSS IINd THTI VM NY HM VAN VAA GTV8TZ
GHO MAVOSANTMMYESTIESSOSdAAATIMIAYMEOINIINA TATI I AVY HNE HMVAMVAA YIV8TZ
BEO MAVOSANTMMYESTIESSOSdAAATMMIAYMHOYNIINA THTI A VY AN HMVAMVAA €T78T%Z
€19 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOSMIINA THTI VY H N HMVAMVAA ZIV8IZ
759 MAVOSANTMMYESTIESSOSdAAATMMIAYMHOQU IINd THTI VYV Y NY EMVAMVAA TI78T%
59 MAVOSANTMMYESTIESSOSdAAATIMIAYMNOVM IINd THTI I AVY AN HM VAN YAA 80¥8TZ
0%9 MAVOSANTMMYESTIESSOSdAAATMIMIAVMTOTOILINA THTI VY AN HMVAMVAA LOV8TZ
6€9 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI AV LNY HMVAMVAA 90¥8T2Z
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969 MAVOSANTMMYESTIESSOSdAAATMMIAYMHOVS IINd INTI ZAVYNNY HM VAN VAA TLV8TZ
G69 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMO RO INA TATI HOVYANY HMVAMVAA 0LV8TZ
b69 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOHOLINA TATI AV LNY HMVAMVAA 69¥812Z
€69 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOM IINd TATI HHVY S N IM VANV AA 89V 8TZ
769 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOTM IINA TATI HOVYANY HMVAMVAA 99¥8T12Z
T69 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMIOOS IINdTATI I AVY AN HMVAMVAA GOV 8Tz
069 MAVOSANTMMYESTIESSOSdAAATIM I YMEONNIINA TATI 4 VYONY HMVAMYAA €9781%
689 MAVOSANTMMYESTIESSOSdAAATIMIAYMMONS IINd TATI AV NY HMVAMVAA ZoV8TZ
889 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMODOIINA TATI Hd VY LN HMVAMVAA T9781%
/.89 MAVOSANTMMYESTIESSOSdAAATMMIAVMHOVM IINA TS TI A VYV NY HMVAMVAA 66¥8T12Z
989 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOVOLINA TATI HOVY HNY HMVAMVAA 8GV8TZ
689 MAVOSANTMMYESTIESSOSdAAATIM I YMMOONIINA TATI FHVY ANY HMVAMVAA LGV 8TZ
£89 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSOLINA TATI HAVY I N HMVAMVAA 96¥8T2Z
€39 MAVOSANTMMYESTIESSOSdAAATMIMIAYMADIOILINA TATI A VY AN HMVAMVAA GGV 8Tz
789 MAVOSANTMMYIESTIESSOSdAAATIMIATMEOOS IINd TATI HOVYHNY HMVAMVAA yGV8TZ
139 MAVOSANTMMYESTIESSOSdAAATMIM I YMEOONIINI TATI HOVYONT HMVAMYAA €G¥8T%Z
089 MAVOSANTMMYESTIESSOSdAAATMMIAVMIONALINA TATI I AVY E N HM VAN YAA A2 AW
619 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOD I INA TATI HOVY NG HMVAMVAA TGV8T%Z
8/.9 MAVOSANTMMYIESTIESSOSdAAATMIMIAVMIOMOLINA TATI I AVY AN HMVAMVAA 0G¥8T%
119 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOVS IINd TATI Zd VM NY HMVAMVAA 6v¥8T1Z
9.9 MAVOSANTMMYESTIESSOSdAAATMIMIAYMTOSNIINI TATI HOVYVNY HMVAMVAA LYV8TZ
GL9 MAVOSANTMMYESTIESSOSdAAATIMIAVMADANIINI TATI HOVY TN HMVAMVAA 9v¥8TZ
.9 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSOLINA TATI HHVYANY HMVAMVAA SYv8TZ
€19 MAVOSANTMMYESTIESSOSdAAATIMIAYMEODDILINA TATI Hd VY LN HMVAMVAA P8Iz
7.9 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOHOIINA TATI I AVYONY HMVAMVAA €Y781%Z
1.9 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVOLINA TATI HHVYONY HMVAMYAA ARA AW
0.9 MAVOSANTIMYESTIESSOSdAAATMMIAVMEOSHIINA TATI AVY S N HMVAMVAA Tv781%
699 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOTOLINA TATI HOVY TN HMVAMVAA 0F78T%
899 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMNIINA TATI AVY I N IMVAMVAA 6€V8TZ
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Gzl MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOLINA TATI HOVY A N HMVAMVAA €0G8T%Z
vzl MAVOSANTMMYESTIESSOSdAAATMMIAVMIO XD INA TATI A VY AN HMVAMVAA Z0G8TZ
€zl MAVOSANTMMYIESTIESSOSdAAATMMIAVMIOSOLINA TATI HEVY S N HMVAMVAA TOG8TZ
77/ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOOOILINA TATI HAVY LN HMVAMYAA 00G8T%Z
171 MAVOSANTMMYESTIESSOSdAAATIMIAVMIOMOLINA TATI HHVY ANY HMVAMVAA 667812
0zL MAVOSANTMMYIESTIESSOSdAAATMMIAVMHOYMIING T TI HOVY AN HMVAMVAA L6V 8TZ
6TL MAVOSANTMMYESTIESSOSdAAATIMIAYMMOES IINd TATI A VY AN HMVAMVAA 967812
8T/ MAVOSANTMMYESTIESSOSdAAATIMIAYMMOINIINA TATI HAVY I N IMVAMVAA 6V 8TZ
LT MAVOSANTMMYESTIESSOSdAAATIMIAYMMOVS IINd TATI AVY LNY HMVAMVAA Y6V 8Tz
9T L MAVOSANTMMYESTIESSOSdAAATIMIAVMHOOM IINd TTTI IHVV A N HMVAMVAA €6781%
ST/ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOVOLINA TATI I AVYONY HMVAMVAA Z6V8TZ
BT/ MAVOSANTMMYESTIESSOSdAAATMIMIAVMIONOILINA TATI FHVY ANY HMVAMVAA T678T%
cTL MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMS IINd TATI AVY ANY HMVAMVAA 0678T%
2T/ MAVOSANTMMYIESTIESSOSdAAATIMIAYMADOS IINd T TI HOVY TN HMVAMVAA 68¥8T12Z
TTL MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOAI IINd TATI A VY S N IMVAMVAA 88V 8TZ
0T L MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSOLINA TATI AV LN HMVAMVAA L8V 8TZ
60L MAVOSANTMMYESTIESSOSdAAATMIMIAYMEONO I INA TATI I AVY AN HMVAMVAA 98¥8T2Z
80/ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOOM IINd TATI HOVY A N HMVAMVAA G8V8TZ
LOL MAVOSANTMMYESTIESSOSdAAATIMIAYMMONNIINA TATI AVY S N HMVAMVAA Y8V 8Tz
901 MAVOSANTMMYESTIESSOSdAAATMIMIAYMMOVY IINd TATI AVY S N IMVAMVAA Z8V8TZ
GO/ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSOLINA TATI HHVYHNY HMVAMVAA T878T%
B0/ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOIINA TATI AVY LNY HMVAMVAA 0878T%
coL MAVOSANTMMYIESTIESSOSdAAATIM I YMMOOD I INA TATI FHVTM NY HM VY AMVAA 6L¥81Z
Z0/ MAVOSANTMMYESTIESSOSdAAATIMIAYMEOSOLINA TATI A VY AN IMVAMVAA 8LV8TZ
T0L MAVOSANTMMYESTIESSOSdAAATIMIAYMMOMS IINd TATI HOVY S N IMVAMVAA 9L¥8T2Z
00L MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOANIINA TATI AV LNY HMVAMVAA GLV8TZ
669 MAVOSANTMMYESTIESSOSdAAATIMIAYMMOSOLINA TATI HOVY LNY HMVAMVAA VLV8TZ
869 MAVOSANTMMYIESTIESSOSdAAATIMIATMEOOS IINd TATI I AVY HNY HMVAMVAA €LV8TZ
169 MAVOSANTMMYIESTIESSOSdAAATMIMIAYMEOMOLINA TATI AVY S N IMVAMVAA TLY8TZ
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BG/ MAVOSANTMMYESTIESSOSdAAATMMIAVMAOVY IINd TOTI FHVY LNY HMVAMVAA yE€G8TZ
ccyl MAVOSANTMMYESTIESSOSdAAATMIMIAVMIOIOILINA TATI HOVY ANY HMVAMVAA €€G8TZ
7G/ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOAS IINdTATI I AVYANY HMVAMVAA TEG8TZ
15/ MAVOSANTMMYESTIESSOSdAAATIM I YMMOYNIINA TATI HOVYNNY HMVAMYAA TEGBTZ
oS MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMS IINd TATI I AVY AN HMVAMVAA 0€G8TZ
6L MAVOSANTMMYESTIESSOSdAAATMMIAYMMOVY IINd TATI AV LNY HMVAMVAA 626812
8%/ MAVOSANTMMYIESTIESSOSdAAATIMIAYMMODDIINA TATI HOVYVNY HMVAMVAA 87G8TZ
LYl MAVOSANTMMYIESTIESSOSdAAATMMIAVMHOTE IINd TOTI IMVY LY HM YV AMVAA LTG8TZ
o9F L MAVOSANTMMYESTIESSOSdAAATMIMIAYMEOIS IINdTATI HOVY HNY HMVAMVAA 926812
GH /L MAVOSANTMMYESTIESSOSdAAATIMIAYMMOENIINA TATI AV NY HM VAN VAA GZG8TZ
BE L MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOOD I INA TATI AV NY HMVAMVAA yZGe8TZ
vl MAVOSANTMMYESTIESSOSdAAATIMIAYMMOONIINA TATI A VAN HMVAMVAA €2G8T1%
ad MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSS IINdTATI HHVY I NY HMVAMVAA AAT W
oL MAVOSANTMMYESTIESSOSdAAATMIMIAVMIODOIINA TATI HHVYVNY HMVAMVAA TZG8T%Z
0L MAVOSANTMMYIESTIESSOSdAAATIMIAYMEOMOLINA TATI I AVY H N HMVAMVAA 0ZG8T%Z
6c/ MAVOSANTMMYIESTIESSOSdAAATMIMIAVMADSS IINdTOTI HAVY HNY HMVAMVAA 616812
8¢/ MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSOLINA TATI I AVY TN HMVAMVAA LTG8TZ
LSl MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSYIINA TATI I AVY H N HM VAN VAA 916812
Y MAVOSANTMMYESTIESSOSdAAV MM IAYMMOSOLINA TATI I AVY TN HMVAMVAA GTG8TZ
cel MAVOSANTMMYESTIESSOSdAAATMMIAVMIOSHIINA TATI HEVY S N IMVAMVAA yTG8TZ
vEl MAVOSANTMMYESTIESSOSdAAATIMIAYMMOTINIINA TATI FHVM NY HM VAN VAA €TG8TZ
cel MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOVOLINA TATI AVY LN HMVAMYAA ZTG8TZ
zel MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOSOLINA TATI I AVYONY HMVAMYAA TIG8TZ
€L MAVOSANTMMYESTIESSOSdAAATMMIAYMHOSM IINA INTI A VYV N HMVAMVAA 6068TZ
ocL MAVOSANTMMYESTIESSOSdAAATIMIAVMAOVY IINd THTI HOVY I N IMVAMVAA 80G8TZ
671 MAVOSANTMMYIESTIESSOSdAAATMMIAVMOOSHIINA T TI I AVYVNY HMVAMVAA LOG8TZ
87/ MAVOSANTIMYESTIESSOSdAAATMMIAVMIOVOLINA TATI HHVYHNY HMVAMVAA 9068T%Z
17l MAVOSANTMMYESTIESSOSdAAATIMIAYMMODOIINA TATI A VYV N HMVAMVAA G0G8TZ
971 MAVOSANTMMYIESTIESSOSdAAATIMIAYMMOMOIINA TATI HOVY S N HMVAMVAA y0G8TZ
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ca/ MAVOSANTMMYESTIESSOSdAAATMIMIAYMEOTOLINI TOTI HOVYNNY HMV AMVAA VOTETZ
78/ MAVOSANTMMYIESTIESSOSdAQATIMIAYMHOSNIINI TOTI A VY AN HMVAMVAA 8GTETZ
T38L MAVOSANTMMYESTIESSOSdAAATMIMIAVMAOVY IINd TOTI IAVYONY HMVAMVAA 9GTETZ
08l MAVOSANTMMYESTIESSOSdAAATIMIAYMADYM IINI TOTI I AVY AN HMVAMVAA YGTETZ
6L1 MAVOSANTMMYESTIESSOSdAAATIMIAYMIOOH I INA TOTI AV NY HM VANV AA LYTETZ
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Figure 4
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Figure 5

WO 2017/072280 PCT/EP2016/076040
34/42

>

o
g

B
T

10+

Relative response (RU)

i ¥ ] 1
0 500 1000 1500 2000
Time (s)

W

2
g

B
T

W
T

10+

Relative response (RU)

¥ ] L] 1
0 500 1000 1500 2000
Time (s)
L



Figure 6
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Figure 8A-B
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Figure 8C-D

WO 2017/072280 PCT/EP2016/076040
38/42

C 100 & ¥ v £ K M T M ¥ T ¥ ¥ T T v ¥ T M - ¥ T ¥ ¥
2a) PD-L1500 nM —
80 T 2b)PD-L1100 nM , ]
) s e ]
S 60 1 M
4 I
g 40 | ]
2 1) Z15170-HC,; 300 nM
20 +
R — )
0 200 400 600 800 1000 1200 1400
Time (Seconds)
D
90 1 T T T T H T
go | 2a)PD-L1500 nMx ]
i 2b)PD-L1100 nM
70 + S
60 § ]
é 50 + ]
© 40 T A
c ]
2 30 - 1) Z15170-LC,; 300 nM ]
20 - ;
10 - ]
0 ]
A0
0 200 400 600 800 1000 1200 1400

Time (Seconds)



Figure 9A-B
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Figure 10A-B
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Figure 11A-B
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Figure 12A-C
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