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CLAIMS

1. A humanized antibody specifically recognizing the proteoglycan domain of human carbonic
anhydrase IX (CA IX) containing a heavy chain variable region sequence comprising CDR sequences
GFTFNTNAMH (SEQ ID NO. 1), and RIRSKSNNYTTYYADSVKD (SEQ ID NO. 2), and
VCGSWFAY (SEQ ID NO. 3); and a light chain variable region sequence comprising the CDR
sequences KSSQSLLNSSNQKNYLA (SEQ ID NO. 4), and FTSTRQS (SEQ ID NO. 5), and
QQHYSIPLT (SEQ ID NO. 6).

2. The humanized antibody according to claim 1, comprising at least one variable region selected from

the group consisting of:

- a heavy chain variable region comprising or having the sequence:
X32VQLVESGGGX*¥VQPGX*SLX*®LSCAASGFTENTNAMHWYVRQAX*®GX¥GLEWVX*®RI
RSKSNNYTTYYADSVKDRFTISRDX*SKX*OTX*YLQX*?NSLX®X“EDTAVYYCVCGSWF
AYWGQGTX*VTVSS (SEQ ID NO. 7)
wherein
X®2=EorQ
X¥=LorV
X¥=GorR
X¥=KorR
X¥=SorP
X3 =KorR
X¥B=AorG
X¥=DorN
X®=NorS
X1 =AorL
X*2=MorV
X®=KorR
X#=TorA
X% =LorT;and

- a light chain variable region comprising or having the sequence:
DX*X*MTQSPDSLAVSLGERX*®TINCKSSQSLLNSSNQKNYLAWX*QQKPGQX*PX51X5%2X
SBIYETSTRQSGVPDRFX*GSGSGTDFTLTIX®SLQAEDVAVYX*CQQHYSIPLTFGQGTX5' X
SEIK (SEQ ID NO. 8)

X% =Vorl
X¥=VorQ
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X®=VorA
X®=YorF
X¥=SorP
X*1=KorN
X2=LorV
X®¥=LorV
X*=SorT
X®=SorN
X®=YorF
X =KorQ
X®=LorV.

3. The humanized antibody according to claim 2, comprising at least one variable region selected from

the group consisting of:

a) a heavy chain variable region amino acid sequence comprising or having the sequences selected from
the group consisting of
EVQLVESGGGLVQPGGSLKLSCAASGFTENTNAMHWYVRQASGKGLEWVGRIRSKSNNYTTY
YADSVKDRFTISRDDSKNTAYLQMNSLKTEDTAVYYCVCGSWFAYWGQGTLVTVSS (SEQ
ID NO. 9),
EVQLVESGGGLVQPGGSLKLSCAASGFTENTNAMHWYVRQASGKGLEWVGRIRSKSNNYTTY
YADSVKDRFTISRDDSKSTAYLQMNSLKTEDTAVYYCVCGSWFAYWGQGTLVTVSS  (SEQ
ID NO. 10),
QVQLVESGGGVVQPGGSLRLSCAASGFTENTNAMHWYVRQAPGRGLEWVARIRSKSNNYTTY
YADSVKDRFTISRDNSKNTLYLQVNSLRAEDTAVYYCVCGSWFAYWGQGTLVTVSS  (SEQ
ID NO. 11),
EVQLVESGGGVVQPGRSLRLSCAASGFTENTNAMHWYVRQAPGKGLEWVARIRSKSNNYTTY
YADSVKDRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVCGSWFAYWGQGTLVTVSS (SEQ
ID NO. 12), and
EVQLVESGGGLVQPGGSLKLSCAASGFTENTNAMHWYVRQASGKGLEWVGRIRSKSNNYTTY
YADSVKDRFTISRDDSKNTAYLQMNSLKTEDTAVYYCVCGSWFAYWGQGTTVTVSS (SEQ
ID NO. 13); and

b) a light chain variable region amino acid sequence comprising or having the sequences selected from
the group consisting of
DVVMTQSPDSLAVSLGERVTINCKSSQSLLNSSNQKNYLAWYQQKPGQSPKLLIYETSTRQSG
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VPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYSIPLTFGQGTKLEIK (SEQ ID NO. 14),
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSSNOKNYLAWFQQKPGQPPNLVIYETSTRQSG
VPDRFSGSGSGTDFTLTINSLQAEDVAVYFCQQHYSIPLTFGQGTQVEIK (SEQ ID NO. 15),
DIOMTQSPDSLAVSLGERATINCKSSQSLLNSSNOKNYLAWYQQKPGQPPKLLIYETSTRQSG
VPDRFSGSGSGTDFTLTISSLQAEDVAVYFCQQHYSIPLTFGQGTKVEIK (SEQ ID NO. 16),
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSSNOKNYLAWFQQKPGQPPKVLIYETSTRQSG
VPDRFTGSGSGTDFTLTISSLQAEDVAVYYCQQHYSIPLTFGQGTKLEIK (SEQ ID NO. 17), and
DIVMTQSPDSLAVSLGERATINCKSSQSLLNSSNOKNYLAWYQQKPGQPPKLLIYETSTRQSG
VPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQHYSIPLTFGQGTKLEIK (SEQ ID NO. 18).

4. The humanized antibody according to claim 3, wherein the said humanized antibody contains a heavy
chain variable region amino acid sequence comprising or having the sequence selected from a group
consisting of SEQ ID NO. 11 and SEQ ID NO. 12; and a light chain variable region amino acid sequence
comprising or having the sequence selected from a group consisting of SEQ ID NO. 14, SEQ ID NO.
15 and SEQ ID NO. 18.

5. The humanized antibody according to claim 4, wherein the said humanized antibody contains a heavy
chain variable region amino acid sequence comprising or having the sequence of SEQ ID NO. 12 and a

light chain variable region amino acid sequence comprising or having the sequence of SEQ ID NO. 18.

6. The humanized antibody according to any one of the preceding claims which has human IgG constant
regions of allotype G1m17,1 of the heavy chains and human kappa constant regions of allotype Km3 of
the light chains.

7. A pharmaceutical composition comprising a therapeutically effective amount of a humanized
antibody of any one of claims 1-6, which specifically recognizes human CA 1X, and a pharmaceutically
acceptable carrier, diluent or excipient.

8. The humanized antibody according to any one of claims 1-6 or the pharmaceutical composition of
claim 7, for use in the treatment of a disease or disorder selected from cell proliferative disease or
disorder, wherein preferably said disease or disorder is cancer selected from the group consisting of:
squamous cell carcinoma, myeloma, small-cell lung cancer, non-small cell lung cancer, glioma,
hodgkin's lymphoma, non-hodgkin's lymphoma, acute myeloid leukemia, multiple myeloma,
gastrointestinal cancer, renal cancer, ovarian cancer, liver cancer, lymphaoblastic leukemia, lymphocytic
leukemia, colorectal cancer, endometrial cancer, kidney cancer, prostate cancer, thyroid cancer,

melanoma, chondrosarcoma, neuroblastoma, pancreatic cancer, glioblastoma multiforme, cervical
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cancer, brain cancer, stomach cancer, bladder cancer, hepatoma, breast cancer, colon carcinoma,

mesothelioma, and head and neck cancer.

9. The humanized antibody or the pharmaceutical composition for use according to claim 8 in the

treatment of breast cancer, mesothelioma, or glioblastoma expressing CA 1X.

10. A pharmaceutical composition comprising a combination of therapeutically effective amounts of
humanized antibodies of any one of claims 1-6, which specifically recognize human CA IX, for use in
the treatment of cell proliferative disease or disorder wherein one of the humanized antibodies is

administered prior to or subsequently to the administration of a second humanized antibody.

11. The humanized antibody or the pharmaceutical composition for use according to any one of claims
8-10, wherein the daily or weekly dose of the humanized antibody to CA IX ranges from 0.001 mg/kg
to 15 mg/kg body weight.

12. The humanized antibody or the pharmaceutical composition for use according to any one of claims
8-11, wherein dosage regimen includes:

i) multiple, identical or different doses of the humanized antibody;

ii) multiple escalating doses of the humanized antibody; or

iii) a dose of the humanized antibody once every week, once every 2 weeks, once every 3 weeks, once

every 4 weeks, or once every 5 weeks.

13. The humanized antibody or the pharmaceutical composition for use according to any one of claims
8-12, wherein dosage regiment comprises 1-10 administration cycles, each cycle comprising 2-5
infusions/doses every 1-4 weeks, with a humanized antibody, followed by a break 1-8 weeks between
each two cycles.

14. A diagnostic composition comprising at least one humanized antibody of any one of claims 1-6, and

at least one carrier, diluent, or excipient.

15. A method for diagnosing a cancer in a subject in need thereof, the method comprising contacting a
biological sample derived or obtained from said subject with the diagnostic composition of claim 14,

wherein complex formation beyond a predetermined threshold is indicative of the cancer in said subject.

16. The method for diagnosing a cancer in a subject according to claim 15, wherein the humanized

antibody, according to any one of the claims 1-6, is linked, bound or conjugated to a paramagnetic,
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radioactive or fluorogenic moiety that is detectable upon imaging.
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