WO 2017/180842 PCT/US2017/027372

WHAT IS CLAIMED IS:
1. An isolated polypeptide that specifically binds to Axl protein, said polypeptide
comprising a heavy chain variable region including three complementarity determining
regions, said regions having H1, H2, and H3 sequences, wherein:

(a) the HI sequence is XiGX>X3MX,4 (SEQ ID NO: 1);

(b) the H2 sequence is LIKX;SNGGTXsYNQKFKG (SEQ ID NO: 2); and

(c) the H3 sequence is GX7XsX0X;10X11X12X13X14DY X 5X36 (SEQ ID NO: 3),
wherein

XiisTorAorW,

XsisHor A,

XszisTorl,

XyisNorl,

Xsis P or N,

XgisSorlorT,

XsisHorDorEorPorRor W,

XgisY or N,

XoisEorAorDorForGorHorlorLorMorNorRorVorY,

XppisSorDorMorN or Q,

XnisYorCorEorP,

XpzisForEorNorSorTorV,

XpisAorDorGorLorY,

XugisMor Eor F,

XisisWorAorDorHorLorNorPorRorT, and

Xi61s G or H.

2. The polypeptide of claim 1, wherein the heavy chain variable region is encoded by a

DNA sequence selected from sequences of SEQ ID NOS: 11-13.

3. The polypeptide of any one of claims 1-2 in combination with an isolated light chain
variable region including three complementarity determining regions L1, L2, and L3

sequences, wherein:

(a) the L1 sequence is KASQDX;7X15SX19VXs (SEQ ID NO: 4);
(b) the L2 sequence is X21X22Xo3TRXo4T (SEQ ID NO: 5); and
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(c) the L3 sequence is QEX5X56SX57X28X290X30 ( SEQ ID NO: 6)
wherein

XpzisVorDorGorNor W,

XigisSorV,

Xiois AorL or M,

X is AorDorN or Q,

X5 is WorF,

XynisAorlorNorPorQ,

Xy 18 S or D,

Xo41s Hor D,

XssisHorCorForlTorLorQorSorTorVorY,

XsisForCorDorEorGorNorS,

Xy;1s TorCor P,

XosisPorAorCorDorEorHorKorSorTorVorW,

Xa9is Lor GorR, and

Xszpis Torl or R.

4. The polypeptide of claim 3, wherein the light chain variable region is encoded by a
DNA sequence selected from SEQ ID NOS: 7-10.

5. An isolated polypeptide that specifically binds to Axl protein, said polypeptide
comprising an light chain variable region including three complementarity determining
regions having L1, L2, and L3 sequences, wherein:

(a) the L1 sequence is KASQDX;7X;5SX;0VX5 (SEQ ID NO: 4);

(b) the L2 sequence is X51X2 X3 TRX T (SEQ ID NO: 5); and

(c) the L3 sequence is QEX5X56SX27X28X20X30 ( SEQ ID NO: 6),
wherein

XpzisVorDor GorN or W,

XigisSorV,

Xpis AorL orM,

Xy is AorDorNorQ,

Xo1is WorF,

XxyisAorTorNorPorQ,

Xz 18 S or D,
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Xs41sHor D,
XssisHorCorForlTorLorQorSorTorVorY,
Xsis ForCorDorE or GorN or S,

X718 Tor C or P,
XosisPorAorCorDorEorHorKorSorTorVorW,
Xs91s L or Gor R, and

Xsois Torlor R

6. The polypeptide of claim 5, wherein the light chain variable region is encoded by a

DNA sequence selected from SEQ ID NOS: 7-10.

7. An anti-Axl antibody or antibody fragment comprising the isolated heavy chain

variable region polypeptide of claim 1.

8. The antibody or antibody fragment of claim 7, further comprising an isolated light
chain variable region comprising three complementarity determining regions L1, L2, and L3
sequences, wherein:

(a) the L1 sequence is KASQDX;7X;5SX;0VX5 (SEQ ID NO: 4);

(b) the L2 sequence is X1 X2, X3 TRX 4T (SEQ ID NO: 5); and

(¢) the L3 sequence is QEX5X56SX57X28X20X30 ( SEQ ID NO: 6),
wherein

XpzisVorDorGorNor W,

XigisSorV,

Xiois AorL or M,

Xy is AorDorNorQ,

X is WorF,

XxpisAorlTorNorPorQ,

Xos1s S or D,

Xs4isHor D,

XssisHorCorForlorLorQorSorTorVorY,

Xy isForCorDorEorGorNorS,

Xy71sTorCorP,

XosisPorAorCorDorEorHorKorSorTorVorW,

Xs9is L or Gor R, and
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Xso1s TorIorR.

9. The antibody or antibody fragment of any one of claims 7-8, wherein the antibody or
antibody fragment has a higher binding affinity to AxI protein at a value of a condition in a
tumor microenvironment in comparison with a different value of the same condition that

occurs in a non-tumor microenvironment.

10. The antibody or antibody fragment of claim 9, wherein the condition is pH.

11. The antibody or antibody fragment of claim 10, wherein the pH in the tumor
microenvironment is in a range of from 5.8 to 7.0 and the pH in the non-tumor

microenvironment is in a range of 7.0-7.6.

12.  The antibody or antibody fragment of any one of claims 7-11, wherein the antibody or
antibody fragment has a ratio of binding affinity to the AxI protein at a value of a condition
in a tumor microenvironment and a binding affinity to the AxI protein at a different value of
the same condition in a non-tumor microenvironment of at least about 1.5:1, at least about
2:1, at least about 3:1, at least about 4:1, at least about 5:1, at least about 6:1, at least about
7:1, at least about 8:1, at least about 9:1, at least about 10:1, at least about 20:1, at least about
30:1, at least about 50:1, at least about 70:1, or at least about 100:1.

13.  The antibody or antibody fragment of any of one of claims 7-12, wherein the antibody
or antibody fragment is a chimeric antibody, a multispecific antibody, or a humanized

antibody.

14. An immunoconjugate comprising the antibody or antibody fragment of any one of

claims 7-13.
15. The immunoconjugate of claim 14, wherein the immunoconjugate comprises at least
one agent selected from a chemotherapeutic agent, a radioactive atom, a cytostatic agent and

a cytotoxic agent.

16. The immunoconjugate of claim 15, comprising at least two said agents.
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17. The immunoconjugate of any one of claims 15-16, wherein the antibody or antibody

fragment and the at least one agent are covalently bonded to a linker molecule.

18.  The immunoconjugate of any one of claims 15-17, wherein the at least one agent is
selected from maytansinoids, auristatins, dolastatins, calicheamicin, pyrrolobenzodiazepines,

and anthracyclines.

19. A pharmaceutical composition comprising:
the polypeptide of any one of claims 1-6, the antibody or antibody fragment of any
one of claims 7-13, or the immunoconjugate of any one of claims 14-18; and

a pharmaceutically acceptable carrier.

20. The pharmaceutical composition of claim 19, further comprising a tonicity agent.

21. A method of treating cancer comprising a step of administering the pharmaceutical

composition of any one of claims 19-20 to a patient with cancer.

22 A kit for diagnosis or treatment, said kit comprising the polypeptide of any one of
claims 1-6, the antibody or antibody fragment of any one of claims 7-13, or the
immunoconjugate of any one of claims 14-18, or the pharmaceutical composition of any one
of claims 19-20 and instructions for using the antibody or antibody fragment, the

immunoconjugate and/or the pharmaceutical composition for diagnosis or treatment.

98



