XxgisPorAorCorDorEorHorKorSorTorVorWw,

X291s L or G or R, and

Xs3ois T or I or R, with the proviso that X; to X3p cannotbe T, H, T, N, P, S, H, Y, E,
SSY,FAAM,W,G, V,S,A,A,W,A,S,H, H,F, T, P, L and T, respectively, at the same
time and up to three of X to Xi¢ can be other than T, H, T, N, P, S, H, Y, E, S, Y, F, A, M,
W, and G, respectively, at the same time, and up to five of Xi7 to X3o can be other than V, S,
A,A, W, A, S,H, H,F, T, P, L and T, respectively, at the same time; and the antibody or
antibody fragment has a higher binding affinity to Axl protein at a value of a pH in a range of
5.8 to 7.0 of a tumor microenvironment in comparison with the binding affinity to Axl
protein at a different value of the pH in a range of 7.0 to 7.6 that occurs in a non-tumor
microenvironment.
[0010] Disclosed is that, the isolated heavy chain variable region polypeptide is combined
with an isolated light chain variable region that includes three complementarity determining
regions L1, L2, and L3 sequences, wherein:

the L1 sequence is KASQDX17X18SX19VX20 (SEQ ID NO: 4);

the L2 sequence is X21X22X23TRX24T (SEQ ID NO: 5); and

the L3 sequence is QEX>5X26SX27X28X290X30 ( SEQ ID NO: 6),
wherein

Xi7isVorDorGorNor W,

XigisSorV,

Xi9is AorL or M,

Xzois AorDorNorQ,

Xo11s WorF,

X»nisAorlorNorPorQ,

X231s Sor D,

Xosis Hor D,

XpsisHorCorForlorLorQorSorTorVorY,

X2isForCorDorEorGorNorS,

X718 TorCor P,

XxsisPorAorCorDorEorHorKorSorTorVorWw,

X291s L or G or R, and

X3ois TorIorR.
[0010a] In another example, there is provided 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 KASQDX17X18SX19VX20 (SEQ ID NO: 4);

(b) the L2 sequence is X21X220X23TRXo4T (SEQ ID NO: 5); and

(c) the L3 sequence is QEX>5X26SX27X28X290X30 ( SEQ ID NO: 6),
wherein

Xi7isVorDorGorNor W,

XigisSorV,

Xi9is AorL or M,

Xzois AorDorNorQ,

Xo11s WorF,

X»nisAorlorNorPorQ,

X231s Sor D,

Xosis Hor D,

XzsisHorCorForlorLorQorSorTorVorY,
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WHAT IS CLAIMED IS:
1. An antibody or antibody fragment that specifically binds to Ax] protein, said antibody or
antibody fragment comprising a heavy chain variable region including three
complementarity determining regions and a light chain variable region including three
complementarity determining regions, said heavy chain complementarity determining regions
having H1, H2, and H3 sequences, wherein:

(a) the H1 sequence is X1GX>X3MX4 (SEQ ID NO: 1);

(b) the H2 sequence is LIKX5SNGGTXsYNQKFKG (SEQ ID NO: 2); and

(c) the H3 sequence is GX7XsX0X10X11X12X13X14DYX15X16 (SEQ ID NO: 3),
wherein

XiisTor Aor W,

Xa2is Hor A,

Xsis Torl,

Xais Nor 1,

XsisPorN,

XeisSorlorT,

X7isHorDorEorPorR or W,

Xsgis Y or N,

XgisEorAorDorForGorHorlorLorMorNorRorVorY,

Xiois SorD or M or N or Q,

Xi1isYorCorEorP,

XppisForEorNorSorTorV,

Xi3isAorDorGorLorY,

XiusisMorE orF,

XisisWorAorDorHorLorNorPorRorT, and

Xie61s G or H; and
said light chain complementarity determining regions having L1, L2, and L3 sequences,
wherein:

(a) the L1 sequence is KASQDX 17X 185X 19VX20 (SEQ ID NO: 4);

(b) the L2 sequence is X21X22X23TRXo4T (SEQ ID NO: 5); and

(c) the L3 sequence is QEX25X265X27X28X20X30 ( SEQ ID NO: 6),
wherein

X17isVorDorGorNor W,

XjsisSorV,
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Xi9is AorL or M,

X201s A or D or N or Q,

Xo11s WorF,

Xais Aorlor N orP orQ,

XxisSorD,

Xosis Hor D,

XsisHorCorForlorLorQorSorTorVorY,

Xosis ForCorDorEorGorNorS,

X27is Tor C or P,

XosisPorAorCorDorEorHorKorSorTorVorWw,

X291is L or Gor R, and

X301is T or I or R, with the proviso that X; to X3o cannot be T, H, T, N, P, S, H, Y, E,
SSY,FEEAM,W,G,V,S,A,A,W,A,S,H, H,F, T, P, L and T, respectively, at the
same time and up to three of X; to Xi¢ can be other than T, H, T, N, P, S, H, Y, E, S, Y,
F, A, M, W, and G, respectively, at the same time, and up to five of X7 to X30 can be
otherthan V, S, A, A, W, A, S, H,H, F, T, P, L and T, respectively, at the same time; and
the antibody or antibody fragment has a higher binding affinity to Axl protein at a value
of a pH in a range of 5.8 to 7.0 of a tumor microenvironment in comparison with the
binding affinity to Axl protein at a different value of the pH in a range of 7.0 to 7.6 that

occurs in a non-tumor microenvironment.

2. An anti-AxI antibody or antibody fragment of claim 1, in which only one of X to Xis can
be other than T, H, T, N, P, S, H, Y, E, S, Y, F, A, M, W, G, respectively, and only one of
X17 to X30 can be other than V, S, A, A, W, A, S, H, H, F, T, P, L and T, respectively.

3. The antibody or antibody fragment of claim 1, wherein the heavy chain variable region is

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

4. The antibody or antibody fragment of claim 1, wherein the light chain variable region is

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

5. The antibody or antibody fragment of claim 1, wherein the heavy chain variable
region is encoded by SEQ ID NO: 12 and the light chain variable region is encoded by SEQ
ID NO: 9.
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6. The antibody or antibody fragment of claim 1, wherein the heavy chain variable
region is encoded by SEQ ID NO: 13 and the light chain variable region is encoded by SEQ
ID NO: 10.

7. The antibody or antibody fragment of claim 1, wherein the heavy chain variable
region is encoded by SEQ ID NO: 11 and the light chain variable region is encoded by SEQ
ID NO: 7.

8. The antibody or antibody fragment of claim 1, wherein the heavy chain variable
region is encoded by SEQ ID NO: 11 and the light chain variable region is encoded by SEQ
ID NO: 8.

9. The antibody or antibody fragment of claim 1, wherein the heavy chain variable
region is encoded by SEQ ID NO: 13 and the light chain variable region is encoded by SEQ
ID NO: 7.

10. The antibody or antibody fragment of claim 1, wherein the heavy chain variable

region is encoded by SEQ ID NO: 12 and the light chain variable region is encoded by SEQ
ID NO: 8.
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