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Inhibition of the PDL1/PD-1 interaction allows fpotent anti-tumor activity. Various
antibodies against PDL1 are already known (seesXample, WO 2013/079174 and WO
2017/118321), and a number of antibodies that gighe PD-1 signaling have entered
clinical development. These antibodies belong tddhewing two main categories: those
that target PD-1 (nivolumab, Bristol-Myers Squiplembrolizumab, Merck, Whitehouse
Station, NJ; pidilizumab, CureTech, Yavne, Israal] those that target PDL1 (MPDL3280A,
Genentech, South San Francisco, CA; MEDI4736, Medlme/AstraZeneca; BMS-936559,
Bristol-Myers Squibb; MSB0010718C, EMD Serono, Raokl, MA) (for review see Postow
MA et al., J Clin Oncol. Jun 10;33(17):1974-82 (8)1Targeting PDL1 versus targeting
PD-1 may result in different biologic effects. P@xuitibodies prevent interaction of PD-1
with both its ligands, PDL1 and PDL2. PDL1 antibkexido not prevent PD-1 from interacting
with PDL2, although the effect of this interacti@mains unknown. PDL1 antibodies
however prevent interaction of PDL1 with not onl-B, but also B7-1 (Butte MJ, et al.,
Immunity 27:111-122, (2007)), which is believedeteert negative signals on T cells.
Blocking PDL1 has demonstrated promising early data currently, four clinical anti-PDL1
mADbs are in the testing: atezolizumab and MEDI4{&8h are Fc null variants of human
lgG1), MSB001078C (IgG1), and BMS-936559 (IgG4) ¢é6ter C., et al., Cancer Immunol
Immunother Oct;65(10):1243-8 (2016)).

To date, no satisfactory approach has been proviellluce potent immune responses in
cancer patients. There is a need in the field teegge improved therapeutic modulators of
the PDL1/PD-1 interaction and methods to overcdmarhmunosuppressive mechanisms
observed in cancer patients.

SUMMARY

It is an object of the present invention to provéaibodies that specifically bind to
human PDL1 protein, and which have beneficial prige for use in therapies, such as higher
affinity, improved efficacy and improved biophydigaoperties, such as solubility,
developability, and stability.

In one aspect, the present disclosure providearfasolated antibody having a binding
specificity for human PDL1 comprising an HCDR1, HR®Q) HCDR3 sequences of SEQ ID
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NOs: 1, 2 and 3, respectively, and an LCDR1, LC2R& LCDR3 sequences of SEQ ID
NOs: 17, 18 and 19, respectively.

In another aspect, the present disclosure provates pharmaceutical composition
comprising the isolated antibody disclosed herant, a pharmaceutically acceptable carrier.

In yet another aspect, the present disclosure gesvior the antibody disclosed herein,
or the composition disclosed herein for use as dicament.

In yet another aspect, the present disclosure gesvior use of the antibody disclosed
herein, or the pharmaceutical composition discldsaein in the manufacture of a
medicament for the treatment of a cancer.

In yet another aspect, the present disclosure gesvior a nucleic acid encoding the
antibody disclosed herein.

In yet another aspect, the present disclosure gesvior a method of producing the
antibody disclosed herein, the method comprisiegstiep of culturing a host cell comprising
the nucleic acid disclosed herein.

In one example, the present disclosure relatesitival PDL1 antibody.
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In one example, the present disclosure relatepttemaceutical composition
comprising the antibody of the disclosure, and arplaceutically acceptable carrier.

In another example, the present disclosure retatdse antibody of the disclosure, or
the composition of the disclosure for use as a caedéent

In one example, the present disclosure relatdsetantibody of the disclosure, or the
composition of the disclosure for use in the treaattrof a cancer in a subject in need thereof.

In one example, the present disclosure relatesgd@ithe antibody of the disclosure, or
the composition of the disclosure in the manufactfra medicament for the treatment of a
cancer in a subject in need thereof.

In another example, the present disclosure retatasmethod of treating a cancer in a
subject in need thereof comprising administerintheosubject a therapeutically effective
amount of the antibody of the disclosure, or thegosition of the disclosure.

In yet another example, the present disclosur¢ée®la a nucleic acid encoding the
antibody of the disclosure. In a further examgie, present disclosure relates to a vector
comprising said nucleic acid. In a further examtie, present disclosure relates to a host cell
comprising said nucleic acid or said vector.

In another example, the present disclosure retatasnethod of producing the antibody
of the disclosure, the method comprising the stequlburing a host cell comprising the
nucleic acid or the vector of the disclosure.

The examples, advantageous features and preferagapées of the present disclosure,
summarized in the following items, respectively @&am in combination, further contribute to
solving the object of the disclosure:

1. Anisolated antibody having a binding specificity iuman PDL1, which comprises:
(a) a heavy chain variable region CDR1 comprisprgferably consisting of, an
amino acid sequence selected from any one of SERQOB!. 1, 4, 5, 8, 11, 32, 35, 36,
39 and 42, preferably SEQ ID NO: 1 or 32, moregmadily SEQ ID NO: 1; (b) a
heavy chain variable region CDR2 comprising, pihgr consisting of, an amino acid
sequence selected from any of SEQ ID NOs: 2, 62933, 37, 40 and 43, preferably
SEQ ID NO: 2 or 33, more preferably SEQ ID NO:@;4 heavy chain variable

region CDR3 comprising, preferably consisting aff amino acid sequence selected
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(i) optionally, has the ability to neutralize PDL1/PDaferaction with a potency
relative to that of avelumab (relative potency)etdeined in NFAT reporter
gene assay, greater than 1.5, e.qg. greater ttgreder than 2.5, preferably
greater than 3, more preferably greater than 4wdretein said relative
potency is the ratio of the #gvalue in ng/mL of avelumab as measured in the
NFAT reporter gene assay to thesd@alue in ng/mL of said antibody as
measured in the NFAT reporter gene assay, in pdatievherein said antibody
is an scFv; and/or

(ii) has the ability to neutralize PDL1/B7-1 ind&tion with a potency relative to
that of avelumab (relative potency), determine&8IifnSA assay, greater than
1.5, e.g. greater than 2, greater than 2.5, preliegaeater than 3, more
preferably greater than 4 and wherein said relgiotency is the ratio of the
ICs0 value in ng/mL of avelumab as measured in the BldSsay to the 16
value in ng/mL of said antibody as measured inrBhKSA assay, in particular
wherein said antibody is an scFv.

15.The antibody of any of the preceding items, wheseaiid antibody:

() when in scFv format, has a melting temperature (Talermined by
differential scanning fluorimetry, of at least 6Q%eferably at least 65°C,
more preferably at least 70°C, in particular whesaid antibody is formulated
in 50 mM phosphate-citrate buffer at pH 6.4, 150 N&LCI;

(i) when in scFv format, has a loss in monomer congdter five consecutive
freeze-thaw cycles, of less than 5%, preferably tean 3%, more preferably
less than 1%, when the antibody of the disclossigg & starting concentration
of 10 mg/ml, and in particular wherein the antibagljormulated 50 mM
phosphate citrate buffer with 150 mM NacCl at pH; @dd/or

(i) when in scFv format, has a loss in monomerteat after storage for at least
two weeks, particularly for at least four weeks44t, of less than 15%, e.g.
less than 12%, less than 10%, less than 7%, leas5%h, less than 4%, less
than 3%, less than 2%, preferably less than 1%nwie antibody of the

disclosure is at a starting concentration of 10mhgand in particular wherein
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the antibody of the disclosure is formulated inmn® phosphate citrate buffer
with 150 mM NaCl at pH 6.4.

16. The antibody of any of the previous items, whetbaantibody is selected from the
group consisting of: a monoclonal antibody, a chimantibody, a Fab, an Fv, an
scFv, dsFv, a scAb, and binding domains basedtemative scaffolds including but
limited to ankyrin-based domains, fynomers, avimangicalins, fibronectins, and
binding sites being built into constant regionsnfibodies (e.g. F-star’'s Modular
Antibody Technolog{M).

17.The antibody of any one of the preceding items,reinesaid antibody is a single-
chain variable fragment (scFv) or Fv.

18.The antibody of item 17, wherein said scFv has thima acid sequence selected from
the group consisting of SEQ ID NO: 29, SEQ ID NO; SEQ ID NO: 31, SEQ ID
NO: 60, SEQ ID NO: 61 and SEQ ID NO: 62, preferddBQ ID NO: 29 and SEQ ID
NO: 31, more preferably SEQ ID NO: 31.

19.The antibody of item 16, wherein the antibody idg@ selected from the group
consisting of an IgG1, an I9gG2, an IgG3 and an Igédferably wherein the antibody
is an 1gG1.

20.The antibody of any of the previous items, wherbmdntibody is chimeric or
humanized.

21.An antibody binding to essentially the same epitap¢he antibody of any one of
items 1 to 20.

22.The antibody of any one of the preceding items Wwisca multispecific molecule, in
particular a multispecific molecule having at leastecond functional molecule.

23.The antibody of item 22, wherein said antibodynisiiformat selected from the group
consisting of a single-chain diabody (scDb), a éanédcDb (Tandab), a linear dimeric
scDb (LD-scDb), a circular dimeric scDb (CD-scDbhispecific T-cell engager
(BiTE; tandem di-scFv), a tandem tri-scFv, a tripdBab-(scFv)2) or bibody (Fab-
(scFv)1), Fab, Fab-Fv2, Morrison (I9gG &BcFv fusion (Morrison L) or IgG CL-scFv
fusion (Morrison H)), triabody, scDb-scFv, bispéciab2, di-miniantibody,
tetrabody, scFv-Fc-scFv fusion, scFv-HSA-scFv fasati-diabody, DVD-lg, COVD,
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CLAIMS
1. Anisolated antibody having a binding specifidity human PDL1 comprising an

HCDR1, HCDR2, HCDRS3 sequences of SEQ ID NOs: In®3 respectively, and an
LCDR1, LCDR2 and LCDR3 sequences of SEQ ID NOs:187and 19, respectively.

. The antibody of claim 1, wherein the antibody coisgs a heavy chain variable

region (VH), wherein said VH is VH3 or VH4, preféig VH3.

. The antibody of claim 1 or claim 2, wherein theilaodly comprises a light chain

variable region (VL), wherein said VL comprises Wameworks FR1, FR2 and FR3,
particularly k1 or Vk3 FR1 to FR3, preferably®d FR1 to FR3, and a framework
FR4, which is selected from ac\FR4, particularly W1 FR4, \k3 FR4, and ¥ FR4,
particularly VA FR4 comprising the amino acid sequence havingaat 160, 70, 80, 90
percent identity to an amino acid sequence seldéaedany of SEQ ID NO: 64 to
SEQ ID NO: 70, preferably VFR4 as set forth in any of SEQ ID NO: 64 to SEQ ID
NO: 70, preferably ¥ FR4 as set forth in SEQ ID NO: 64 or 65, more gnaghly VA
FR4 as set forth in SEQ ID NO: 64.

. The antibody of any one of the preceding claim&emin the antibody comprises a

heavy chain variable region comprising an amind aeguence that is at least 90
percent identical to the amino acid sequence szldobm the group consisting of
SEQ ID NOs: 14, 15, 16, preferably SEQ ID NO: 146y more preferably SEQ ID
NO: 16; and a light chain variable region comprisaimgamino acid sequence that is at
least 90 percent identical to the amino acid secgiselected from the group
consisting of SEQ ID NOs: 26 and 27, preferably SBQIO: 27.

. The antibody of any of the preceding claims , casipg: (a) a VH sequence of SEQ

ID NO: 14 and a VL sequence of SEQ ID NO: 26; grdl¥H sequence of SEQ ID
NO: 15 and a VL sequence of SEQ ID NO: 26; or (¥Hasequence of SEQ ID NO:
16 and a VL sequence of SEQ ID NO: 27.
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6. The antibody of any of the preceding claims, whessiid antibody:

(i) binds to human PDL1 with a dissociation constar2)éf less than 5 nM,
particularly less than 1 nM, particularly less th&® pM, more particularly
less than 100 pM, preferably less than 50 pM, npoeéerably less than 10 pM
as measured by surface plasmon resonance (SPR);

(ii) binds to human PDL1 with ad{rate of 103 st or less, or 10 s or less, or
10° s or less as measured by SPR;

(iii) binds to human PDL1 with adf rate of at least £0M~*s™* or greater, at least
10* M~Ist or greater, at least 18 s or greater, at least 1M s or
greater as measured by SPR;

(iv) is cross-reactive with Macaca fascicularis (Cynayus) PDL1, in particular
binds to Cynomolgus PDL1 with a KD of less than\g, particularly less than
1 nM, patrticularly less than 500 pM, more particiyiéess than 100 pM,
preferably less than 50 pM, more preferably leas tt0 pM as measured by
surface plasmon resonance;

(v) is non-cross-reactive to Mus musculus PDL1, inipaldr as measured by
SPR;

(vi) does not bind to human PDL2, in particular as mesisby SPR;

(vii) has the ability to neutralize PDL1/PD-1 interactaith a potency
relative to that of avelumab (relative potency)}edained in ELISA assay,
greater than 2, preferably greater than 3, moregably greater than 4, and
wherein said relative potency is the ratio of @ alue in ng/mL of
avelumab as measured in the ELISA assay to theviue in ng/mL of said
antibody, in particular wherein said antibody issafv, as measured in the
ELISA assay;

(viii) has the ability to neutralize PDL1/PD-1 interactaith a potency
relative to that of avelumab (relative potency)edained in NFAT reporter
gene assay, greater 2, preferably greater tham® preferably greater than 4,
and wherein said relative potency is the ratichefliGo value in ng/mL of

avelumab as measured in the NFAT reporter geng &sshe 1Go value in
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ng/mL of said antibody, in particular wherein saidibody is an scFv, as
measured in the NFAT reporter gene assay; and/or

(ix) has the ability to neutralize PDL1/B7-1 interactwith a potency relative to
that of avelumab (relative potency), determineBlihSA assay, greater than
2, preferably greater than 3, more preferably grethtan 4, and wherein said
relative potency is the ratio of thesfG3ralue in ng/mL of avelumab as
measured in the ELISA assay to theoalue in ng/mL of said antibody, in

particular wherein said antibody is an scFv, assuesl in the ELISA assay.

7. The antibody of any of the preceding items, whesaild antibody:

() when in scFv format, has a melting temperature (Talermined by
differential scanning fluorimetry, of at least 6Q%&eferably at least 65°C,
more preferably at least 70°C, in particular whesaid antibody is formulated
in 50 mM phosphate-citrate buffer at pH 6.4, 150 N&LCI;

(i) when in scFv format, has a loss in monomer congdter five consecutive
freeze-thaw cycles, of less than 5%, preferably tean 3%, more preferably
less than 1%, when the antibody of the inventicet ia starting concentration
of 10 mg/ml, and in particular wherein the antibadyhe invention is
formulated 50 mM phosphate citrate buffer with 1881 NaCl at pH 6.4;
and/or

(i) when in scFv format, has a loss in monomerteat after storage for at least
two weeks, particularly for at least four weeks44t, of less than 15%, e.g.
less than 12%, less than 10%, less than 7%, laasS¥, less than 4%, less
than 3%, less than 2%, preferably less than 1%nwie antibody of the
invention is at a starting concentration of 10 migand in particular wherein
said antibody is formulated in 50 mM phosphateat#buffer with 150 mM
NaCl at pH 6.4.

8. The antibody of any one of the preceding claimseneim the antibody is selected

from the group consisting of: a monoclonal antibaaghimeric antibody, a Fab, an
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Fv, an scFv, dsFv, a scAb, STAB, and binding dosagsed on alternative scaffolds
including but limited to ankyrin-based domains, fgrers, avimers, anticalins,
fibronectins, and binding sites being built into stamt regions of antibodies (e.g. F-

star’'s Modular Antibody Technology), preferably gcF

9. The antibody of claim 8, which is an scFv, whergard scFv has an amino acid

sequence selected from the group consisting of EEIRQO: 29, SEQ ID NO: 30, SEQ
ID NO: 31, preferably SEQ ID NO: 31.

10.The antibody of any one of claims 1 to 7, wheraii &intibody is a multispecific
molecule, in particular wherein said multispecifiolecule comprises at least a

second functional molecule.

11. A pharmaceutical composition comprising the isalaatibody of any one of claims 1

to 10, and a pharmaceutically acceptable carrier.

12.The antibody of any one of claims 1 to 10, or tbmposition of claim 11 for use as a

medicament.

13.Use of the antibody of any one of claims 1 to IGhe pharmaceutical composition of

claim 11 in the manufacture of a medicament forttbatment of a cancer.

14. A nucleic acid encoding the antibody of any onelaines 1-10.

15. A method of producing the antibody of any one airols 1- 10, the method

comprising the step of culturing a host cell corsipig the nucleic acid of claim 14.
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