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SEQ ID NO:7<S8239C heavy chain CH1 - CH3;PRT/1;homo
sapiens>
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPCVFLEFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGE
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO:8<S239C heavy chain CH1 - CH3 (no c-term
K);PRT/1;homo sapiens>
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TEFPAVLQOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPCVFLEFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSKLTVDRKSRWQQGNVEF
SCSVMHEALHNHYTQKSLSLSPG

SEQ ID NO:9<hLIV-1 mAb HA;PRT/l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGW I
DPENGDTEYAPTFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARHDAH
YGTWFAYWGQGTLVTVSS

SEQ ID NO:10<hLIV-1 mAb HB;PRT/l;artificial>
OVQLVQSGAEVKKPGASVKVSCKASGYTIEDYYMHWVRQAPGQGLEWMGW I
DPENGDTEYAPTFQGRVTMTRDTSINTAYMELSRLRSDDTAVYYCARHDAH
YGTWFAYWGQGTLVTVSS

SEQ ID NO:11<hLIV-1 mAb HC;PRT/l;artificial>
OVOLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGOQGLEWMGWT
DPENGDTEYAPTFQGKATMTADTSISTAYMELSRLRSDDTAVYYCARHDAH
YGTWEFAYWGQGTLVTVSS

SEQ ID NO:12<hLIV-1 mAb HD;PRT/l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGFTEFTDYYMHWVRQAPGQGLEWMGW I
DPENGDTEYAPTFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARNVHD
AHYGTWFAYWGQGTLVTVSS
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CDKTHTCPPCPAPELLGGPCVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPG

SEQ ID NO:47<hLivl mAb2 HA;PRT/l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGW I
DPENGDTEYGPKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARHNAH
YGTWEAYWGQGTLVTVSS

SEQ ID NO:48<hLivl mAb2 HB;PRT/l;artificial>
QVOLVQSGAEVKKPGASVKVSCKASGYTIEDYYMHWVRQAPGQGLEWMGWI
DPENGDTEYGPKFQGRVTMTRDTSINTAYMELSRLRSDDTAVYYCARHNAH
YGTWEAYWGQGTLVTVSS

SEQ ID NO:49<hLivl mAb2 HC;PRT/l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGWI
DPENGDTEYGPKFQGKATMTADTSISTAYMELSRLRSDDTAVYYCARHNAH
YGTWFAYWGQGTLVTVSS

SEQ ID NO:50<hLivl mAb2 HD;PRT/l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGFLTFTDYYMHWVRQAPGQGLEWMGW
IDPENGDTEYGPKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCTVHNA
HYGTWFAYWGQGTLVTVSS

SEQ ID NO:51<hLivl mAb2 HE;PRT/l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGFFLNIEDYYMHWVRQAPGQGLEWIG
WIDPENGDTEYGPKFQGKATMTADTSINTAYMELSRLRSDDTAVYYCTVHN
AHYGTWFAYWGQGTLVTVSS

SEQ ID NO:52<hLivl mAb2 HF;PRT/l;artificial>
QVOLVQSGAEVKKPGASVKVSCKASGLTIEDYYMHWVRQAPGQGLEWMGW I
DPENGDTEYGPKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCAVHNAH
YGTWFAYWGQGTLVTVSS
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SEQ ID NO:53<hLivl mAb2 HG;PRT/1l;artificial>
QVQLVQSGAEVKKPGASVKVSCKASGLT IEDYYMHWVRQAPGQGLEWMGWI
DPENGDTEYGPKFQGRVTMTRDTSINTAYMELSRLRSDDTAVYYCAVHNAH
YGTWFAYWGQGTLVTVSS

SEQ ID NO:54<hLivl mAb2 LA;PRT/1l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWFQQRPGQSPRR
LIYKISTRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPYT
FGGGTKVEIKR

SEQ ID NO:55<hLivl mAb2 LB;PRT/l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWYQQRPGQSPRR
LIYKISTRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPYT
FGGGTKVEIKR

SEQ ID NO:56<hLivl mAb2 LC;PRT/l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWFLQRPGQSPRR
LIYKISTRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPYT
FGGGTKVEIKR

SEQ ID NO:57<hLivl mAb2 LD;PRT/l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWEFQQRPGQSPKR
LIYKISTRESGVPDREFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPYT
FGGGTKVEIKR

SEQ ID NO:58<hLivl mAb2 LE;PRT/l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWFQQRPGQSPRE
PLIYKISTRFSGVPDREFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPY
TFGGGTKVEIKR

SEQ ID NO:59<hLivl mAb2 LF;PRT/l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWYLQKRPGQSPK
LEPLIYKISTREFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVP
YTFGGGTKVEIKR

SEQ ID NO:60<hLivl mAb2 LG;PRT/l;artificial>
DVVMTQSPLSLPVTLGQPASISCRSSQSLLHSSGNTYLEWYQQRPGQSPRP
LIYKISTRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPYT
FGGGTKVEIKR
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WHAT IS CLAIMED IS:

1. A humanized antibody comprising a mature heavy chain variable region having an

is occupied by Y and position 146 by P.

2. The humanized antibody of claim 1, comprising three CDRs of SE G ID NO:53 and
three CDRs of SEQ ID NO:60.

3. The humanized antibody of claim 1 or 2, further provideosition H76 is occupied by
4. The humanized antibody of any of claims 1-3, o prising a mature heavy chain
variable region having an amino acid sequence 95% identical to SEQ ID NO:53

and a mature light chain variable region at le identical to SEQ ID NO:60.

5. The humanized antibody of any of c}é{ms 1-4 wherein the mature heavy chain variable
region is fused to a heavy chain congt%nt region and the mature light chain variable
s

region is fused to a light chain cogémnt region.

/

/.
6. The humanized antibo});/f)f any of claims 1-5, wherein the heavy chain constant
region is a mutant form of natural human constant region which has reduced binding to
an Fcgamma receptor felative to the natural human constant region.
7. The humanizéd antibody of any of claims 1-6, wherein the heavy chain constant
%j isotype.

region is of |
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8. The humanized antibody of any of claims 1-5 or 7, wherein the heavy chain constant
region has an amino acid sequence comprising SEQ ID NO:44 and the light chain

constant region has an amino acid sequence comprising SEQ ID NO:42.

10. The humanized antibody of any of claims 1-9, provided any drences in CDRs of
the mature heavy chain variable region and mature light variabegion from SEQ ID
NOS. 52 and 60 respectively reside in positions H60-H65.

11. The humanized antibody of any of claim 1-10, wh drein the mature heavy chain
variable region has an amino acid sequence design ted SEQ ID NO:52 or 53 and the
mature light chain variable region has an amino dcid sequence designated SEQ ID NO:
59 or 60.

12. The humanized antibody of any ogfifims 1-11, wherein the mature heavy chain
variable region has an amino acid s éfuence designated SEQ ID NO:53 and the mature
light chain variable region has an amino acid sequence designated SEQ ID NO:60.

13. The humanized antibg%fg/:f any of claims 1-12, wherein the antibody is conjugated
to a cytotoxic or cytostafi/c agent.

14. The humarZéd antibody of any of claims 1-13 having an association constant for
human or cy/r}g olgus monkey LIV-1 of 0.5 to 2 x 10° M

/
15. A /l}n{ﬁanized antibody comprising a mature heavy chain variable region comprising
the t ree Kabat CDRs of SEQ ID NO:52, wherein position H27 is occupied by L,
position H29 is occupied by I, H30 by E, H76 by N, and H94 by V and a mature light




chain variable region comprising the three Kabat CDRs of SEQ ID NO:60 provided
position L36 is occupied by Y and position L46 by P.

16. A nucleic acid encoding a mature heavy chain variable region and/or a mature ligh

chain variable region as defined by any of claims 1-15.

17. A method of treating a patient having or at risk of cancer, comprising ad?*iﬁistering

to the patient an effective regime of a humanized antibody of any of claimg/1-15.

18. The method of claim 17, wherein the cancer is a breast cancer, rostate cancer, a

cervical cancer or a melanoma.

19. A pharmaceutical composition comprising a humaniztibody of any of claims 1-

20. A humanized antibody comprising a mature chain variable region having an
amino acid sequence at least 90% identical to 7 (SEQ ID NO:10) and a mature light
chain variable region at least 90% identical § (SEQ ID NO:15).

/
21. The humanized antibody of clai;;;/?O, comprising a mature heavy chain variable
region having an amino acid sequerice at least 95% identical to HB and a mature light

chain variable region at least 95% identical to LB.

22. The humanized antibgdy of claim 20 or 21, provided that position H29, H30 and H76
are occupied by [, B g}x N, and L.36 is occupied by Y.

;
23. The humaniZed antibody of any of claims 20-22, provided that any difference in the
variable regiy frameworks of the mature heavy chain variable region and SEQ ID
NO:10 arg/selected from the group consisting of H27 occupied by F, H28 occupied by N,
H48 pied by I, H66 occupied by K, H67 occupied by A, H71 occupied by A, H76

88
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occupied by N, H93 occupied by N, H94 occupied by V, L37 occupied by L, .39
occupied by K, L45 occupied by K, and L46 occupied by L.

heavy chain variable region are those of SEQ ID NO. 10 and the 3 CDRs _
light chain variable region are those of SEQ ID NO:15.

variable region is fused to a heavy chain constant region and the n 4ture light chain

variable region is fused to a light chain constant region.

26. The humanized antibody of any of claims 20-25, wi the heavy chain constant

region is a mutant form of natural human constant re v which has reduced binding to

an Fcgamma receptor relative to the natural hum v region.

/
/

27. The humanized antibody of any of : 20-26, wherein the heavy chain constant

region is of IgG1 isotype.

28. The humanized antibody of ax;;f of claims 20-25 or 27, wherein the heavy chain
&
constant region has an amino a {d sequence comprising SEQ ID NO:6 and the light chain

constant region has an ampd acid sequence comprising SEQ ID NO:4.
7

29. The humanized a ’tibody of any of claims 20-26, wherein the heavy chain constant

region has an ami ‘acid sequence comprising SEQ ID NO:8 (S239C) and the light chain

constant regionshas an amino acid sequence comprising SEQ ID NO:4.

30. The Humanized antibody of any of claims 20-29 provided any differences in CDRs of
the ;; ture heavy chain variable region and mature light variable region from SEQ ID
NOS. 10 and 15 respectively reside in positions H60-H65.
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31. The humanized antibody of any of claims 20-30, wherein the mature heavy chain
variable region has an amino acid sequence comprising SEQ ID NO:10 and the mature

light chain variable region has an amino acid sequence comprising SEQ ID NO:15.

32. The humanized antibody of any of claims 20-31, wherein the antibody is cg ugated

to a cytotoxic or cytostatic agent.

33. A humanized antibody comprising a mature heavy chain variable, gion comprising
the 3 CDRs of SEQ ID NO:10 and wherein positions H29, H30 a are occupied

V.

by L, E and N respectively, and a mature light chain variable region comprising the 3

CDRs of SEQ ID NO:15, and wherein position 136 is occu' by Y.
34. The humanized antibody of any of claims 20-33 greater affinity for human
LIV-1 than the antibody BR2-14a.

35. The humanized antibody of any of claims having an association constant for
human or cynomolgus monkey LIV-1 of § /502 x 10° M.
36. A nucleic acid encoding a mat heavy chain variable region and/or a mature light

chain variable region as defined by any of claims 20-35.

37. A method of treatir?z’ i)atient having or at risk of cancer, comprising administering

to the patient an effec}ie e regime of a humanized antibody of any of claims 20-35.

/

38. The method6f claim 37, wherein the cancer is breast cancer, prostate cancer,

cervical cancer, or melanoma.

39. zéfé{jrmaceutical composition comprising a humanized antibody of any preceding
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40. A method of treating a patient having or at risk of triple negative breast cancer,
comprising administering to the patient an effective regime of an antibody that

specifically binds to LIV-1.

41. The method of claim 20, wherein the antibody is conjugated to a cytotoxic
cytostatic agent.
42. An isolated polypeptide having an amino acid sequence comprising § QIDNO:85

provided residues 1-28 can be omitted, or a nucleic acid encoding me.
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WHAT IS CLAIMED IS:

1. A humanized antibody that specifically binds human LIV-1 comprising a
mature heavy chain variable region comprising three CDRs of SEQ ID NO:53 and having
an amino acid sequence at least 95% identical to SEQ ID NO:53 provided that position
H27 is occupied by L, position H29 is occupied by I, H30 by E and H94 by V and a mature
light chain variable region comprising three CDRs of SEQ ID NO:60 at least 95% identical
to SEQ ID NO:60 provided position 136 is occupied by Y and position L46 by P.

2. The humanized antibody of claim 1, further provided position H76 is
occupied by N.

3. The humanized antibody of claim 1 wherein the mature heavy chain
variable region is fused to a heavy chain constant region and the mature light chain

variable region is fused to a light chain constant region.

4. The humanized antibody of claim 3, wherein the heavy chain constant
region is a mutant form of a natural human constant region which has reduced binding to

an Fcgamma receptor relative to the natural human constant region.

5. The humanized antibody of claim 3, wherein the heavy chain constant

region is of IgG1 isotype.

6. The humanized antibody of claim 3, wherein the heavy chain constant
region has an amino acid sequence comprising SEQ ID NO:44 and the light chain constant

region has an amino acid sequence comprising SEQ ID NO:42.

7. The humanized antibody of claim 3, wherein the heavy chain constant
region has an amino acid sequence comprising SEQ ID NO:46 (S239C) and the light chain

constant region has an amino acid sequence comprising SEQ ID NO:42.

8. The humanized antibody of claim 1, wherein the mature heavy chain

variable region has an amino acid sequence designated SEQ ID NO:52 or 53 and the
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mature light chain variable region has an amino acid sequence designated SEQ ID NO: 59

or 60.

9. The humanized antibody of claim 1, wherein the mature heavy chain
variable region has an amino acid sequence designated SEQ ID NO:53 and the mature light

chain variable region has an amino acid sequence designated SEQ ID NO:60.

10.  The humanized antibody of claim 1, wherein the antibody is conjugated to a

cytotoxic or cytostatic agent.

11.  The humanized antibody of claim 1, having an association constant for

human or cynomolgus monkey LIV-1 of 0.5 to 2 x 10° M.

12. A nucleic acid encoding a mature heavy chain variable region and/or a

mature light chain variable region as defined by claim 1.

13. A pharmaceutical composition comprising a humanized antibody of claim



