
CLAIMS 

1.  

wherein 

An antigen binding fragment of a humanized antibody that binds human CD20, 

the humanized antibody comprises the VIA sequence of the amino acid sequence of 

5 SEQ ID NO. 8 and the VL sequence of the amino acid sequence of SEQ ID NO. 2. 

2.  The antigen binding fragment of claim 1 conjugated to a cytotoxic agent. 

3.  The antigen binding fragment of claim 2, wherein the cytotoxic agent is a radioactive 

10 isotope or a toxin. 

4.  A composition comprising the antigen binding fragment of any one of claims 1-3 and 

a pharmaceutically acceptable carrier. 

15 5.  An article of manufacture comprising a container and a composition contained 

therein, wherein the composition comprises the antigen binding fragment of any one of 

claims 1-3. 

6.  The article of manufacture of claim 5, further comprising a package insert indicating 

20 that the 

disease. 

composition can be used to treat a CD20 positive cancer and/or an autoimmune 

7.  The article of manufacture of claim 6, wherein the autoimmune disease is multiple 

sclerosis. 

25 

8.  An isolated nucleic acid that encodes the antigen binding fragment of claim 1. 

9.  An expression vector comprising the nucleic acid of claim 8. 

30 10.  A host cell comprising the nucleic acid of claim 8. 

11.  The host cell of claim 10, which is a CHO cell. 
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12 	A method of producing an antigen binding fragment of a humanized antibody, 

comprising culturing a host cell that produces the antigen binding fragment of claim 1 and 

recovering the antigen binding fragment produced by the cell. 

5 13. An antigen binding fragment produced by a method comprising expressing a nucleic 

acid encoding an antigen binding fragment of an antibody comprising the VH and VL 

sequences of SEQ ID NO. 8 and 2, respectively in a host cell, and recovering the antigen 

binding fragment produced by the host cell. 

10 14. Use of the antigen binding fragment of any one of claims 1-3 in the manufacture of a 

medicament for depleting B cells in a mammal. 

15. The use of claim 14, wherein the mammal is a human. 

15 16. The use of claim 14, wherein peripheral B cells are depleted in the mammal. 

17. The use of claim 14, wherein the peripheral B cells are partially depleted in the 

mammal. 

20 18. Use of the antigen binding fragment of any one of claims 1-3 in the manufacture of a 

medicament for treating a CD20 positive cancer, comprising administering to a patient 

suffering from the cancer, a therapeutically effective amount of the antigen binding fragment. 

19. The use of claim 18, wherein the CD20 positive cancer is a B cell lymphoma or 

25 leukemia. 

20. The use of claim 19, wherein the CD20 positive cancer is non-Hodgkin's lymphoma 

(NHL) or lymphocyte predominant Hodgkin's disease (LPHD). 

30 21. The use of claim 18, wherein the CD20 positive cancer is chronic lymphocytic 

leukemia (CLL) or small lymphocytic lymphoma (SLL). 

22. The use of claim 19, wherein the antigen binding fragment is to be administered at a 

dosage range of about 250 mg/m2  to about 500 mg/m2. 
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23. The use of claim 19, wherein the antigen binding fragment is to be administered at a 

dosage range of about 275 mg/m2  to about 375 mg/m2. 

5 24. The use of claim 19, wherein the patient is to be administered at least two doses of the 

antigen binding fragment at 375 mg/m2  per dose. 

25. The use of claim 24, wherein the two doses are administered two weeks apart. 

10 26. The use of claim 19, wherein the patient is to be further administered with at 

least one chemotherapeutic agent. 

15 

27. The use of claim 26, wherein the cancer is non-Hodgkin's lymphoma (NHL) and the 

chemotherapeutic agent is selected from the group consisting of doxorubicin, 

cyclophosphamide, vincristine, prednisolone, and CHOP. 

28. The use of claim 18, wherein the antigen binding fragment is administered by 

intravenous administration or by subcutaneous administration. 

20 29. Use of the antigen binding fragment of any one of claims 1-3 in the manufacture of a 

medicament for treating an autoimmune disease, comprising administering to a patient 

suffering from the autoimmune disease, a therapeutically effective amount of the antigen 

binding fragment. 

25 30. The use of claim 29, wherein the autoimmune disease is selected from the group 

consisting of rheumatoid arthritis, juvenile rheumatoid arthritis, systemic lupus 

erythematosus (SLE), lupus nephritis, ulcerative colitis, Wegener's disease, inflammatory 

bowel disease, idiopathic thrombocytopenic purpura (ITP), thrombotic thrombocytopenic 

purpura (TTP), autoimmune thrombocytopenia, multiple sclerosis, psoriasis, IgA 

30 nephropathy, IgM polyneuropathies, myasthenia gravis, vasculitis, ANCA vasculitis, solid 

organ transplant rejection, graft versus host disease, diabetes mellitus, Reynaud's syndrome, 

Sjorgen's syndrome and glomerulonephritis. 
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31. The use of claim 29, wherein the antigen binding fragment is administered by 

intravenous administration or by subcutaneous administration. 

32. The use of claim 30, wherein the autoimmune disease is rheumatoid arthritis. 

5 

33. The use of claim 32, wherein the patient is suffering from moderate to severe 

rheumatoid arthritis and has failed treatment with at least one disease-modifying 

antirheumatic drug. 

10 34. The use of claim 32, wherein the patient is to be administered with a second 

therapeutic agent. 

35. The use of claim 34, wherein the second therapeutic agent is an immunosuppressive 

agent. 

15 

36. The use of claim 35, wherein the immunosuppressive agent is methotrexate. 

37. The use of claim 32, wherein the antigen binding fragment is to be administered at a 

dosage selected from 2x10mg, 2x50mg, 2x 200mg, and 2x500mg. 

20 

38. The use of claim 37, wherein the antigen binding fragment is to be administered by 

intravenous infusion. 

39. Use of the antigen binding fragment of any one of claims 1-3 in the manufacture of a 

25 medicament for treating rheumatoid arthritis (RA) in a human subject, wherein the antigen 

binding fragment is to be administered at a dosage selected from the group consisting of 2x10 

mg, 2x50 mg, 2x200 mg, and 2x500 mg. 

40. The use of claim 39, wherein the rheumatoid arthritis is moderate rheumatoid 

30 arthritis to severe rheumatoid arthritis. 
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5 wl-ma' IS CLAIMED-1S: 

I . 	A humanized antibody that hinds human CD20, or an antigen-binding fragment thereof, wherei 

the antibody is effective to deplete primate B cells in vivo, the antibody comprising in the U chain Va able 

region (VH) at least a GDR3 sequence of SEQ ID NQ. 12 from an anti-human Crno antibody and 
10 suhxtanlifly the human consensus framework (ER) residues of human heavy chain subgroup 1.I 	(van). 

2. 	'Ilic antibody of claim 1, further comprising the fl cb,aitt CDR' sequence of SBQ 	(1 10 and 
CDR2 sequence of SHQ ID NO. 11, 

3, 	The antibody of cloth) 2, further comprining the J., chain CDR] tiequencz of 	Q ID NO. 4, CDR2 

Haim:nee of SEQ I)) NO. 5, CDR.3 8oquance, of SF.Q ID NO. 6 and substantially tit.. human consensus 

15 framework (FR) residues offiuman light chain lc subgroup I (V4). 

4. The antibody of the preceding claims, comprising the VII  sequence • SBQ ID NO.8, 

5. 'the antibody of claim 4„ further cognising the Vt. sequence of 	Q ID NO.2. 

6. The antibody of claim 3, wherein the Vu region is joined to a UMW) Ira chain constant region. 
7. The antibody of claim 6. wherein the human IgG in IgG1 	Ig03.. 

20 8. The antibody of chitin 1, wherein the antibody is 2117.v 6 having the light and heavy chain amino 

acid sequence of SBQ 1D NO.21 and 22, respectively, 
9. The antibody of claim 1, wherein the antibody 1s/H7.v31 having the light and heavy chain amino 

acid sequence of 811Q ID NO.21 and 23, respectively. 

10, The antibody of claim 5, but with the ami . acid substitutions of D56A and N100A in the H chain 

2.5 and S92A in the L chain. 

11. The antibody of any of the precedin . claims, further comprising at least one amino acid substitution 

In the Fc region that improves A1)CC an. ,r CDC activity. 

12. The antibody of claim 11, wh. 	• n the amino acid substitutioni are 8298A/13-333.4/1C.334A. 

13. The antibody of claim 12, 	ierein the antibody is 2117.v31 having the heavy chain amino add 

30 sequence of SBQ ID NO. 23. 

14. The antibody of any . f claims 1-10. further comprising at least one amino acid substitution in the 

13u region that. decreases 	ra a activity. 

15. The antibody 	any of claim 14, comprising at least the substitution 1322.A. 

ltS. The audit 	of claim 1.10 wherein the antibody is 2117.v 1 14 or 2H7.v115 having at least 10.folci 

35 Improved A 	etivity as compared to Rituxart. 

17. The 	itibody of claim 1 wherein the primate B cells are Pram human and CyzIOthalgut Vauraczy. 

18. 1 . 0 antibody of lay of the preceding claims cotillion:0d u a oytotoxie agent. 

19 	o antibody detain 18 wherein the cytotoxic avant Is a radioactive Isotope or a toxin. 

0. The antibody of any of the preceding claims, which antibody in produced in.C110 cells. 

40 21. An isolated nucleic acid that encodes the antibody of any one of the preceding  claims. 

22, An expression vector encoding the antibody of any of the preceding claims. 

23, A host cell comprising a nucleic acid of cialm 21. 

24, The host cell of claim n that produces the antibody of any one of preceding elairtl$4 

25, The host cell of churn 24 which is a CHO cell, 
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nethoci 	of produeing-the-aagliody-of-ay-eag.-oftlici=cding_claims.-04nApr4aing-r-ulturing  the 

cell that produces the antibody of claim 24 and recovering the antibody from the cell culture. 

n. A composition comprising the antibody of claim l and a carrier. 

10 

28. The composition of claim 27 wherein the antibody is 2H7.v16 and the carrier is A plumnaceo'tally 

acceptable carrier, 

29. An article of manufacture comprising a container and a composition contained therein, 	herein the 
composition comprises an antibody of any of the preceding claims. 

30, The article of mauufactore of claim 29, further comprising a package insert i ti clic 	in;; that the 

composition can be used to treat non.Hodgkin's lymphoma. 

31. A method of Inc/twit:4 apcptcsis in 13 cells In vivo, comprising contacting 	colt with the antibody 

15 of any of the preceding claims, thereby killing thell cells. 

32. A method of treating a 0)20 positive cancer, comprising administe ng to a patient suffering- from 

the cancer, a therapeutically effective amount of the humanized CEO bi 	ing antibody of any of the 

preceding claims. 

33. The method of claim 32 wherein the CD20 positive cancr A B cell lymphoma or leukemia. 

20 34, 'Ito method of claim 33 wherein CD20 positive canceyfs non-Hodgkin's lymphoma. (MilL) or 

lymphocyte predominant Hodgkin's disease (LPHD). 

35. The method of claim 32 wherein the cancer is c1 • rile lymphocytic leukemia or SLL. 

36. The method of claims 34 or 35 wherein the 	• "body is selected frOW the group consisting of 

2117.v16, v31.v96, v 134, v115 having the ItSpCCti 	amine acid sequences as shown in the figures and 

25 tables. 

37. The method of claim 34 or $.5 wire.: n the antibody is 2X-17,v16 having the light and heavy chain 

amino acid sequence of SEK211) rm. 21 • +d 22. nespectively. 

311. The method of claim 33, wi • 	in the antibody is administered at a dosage range of about 275- 

375mg/rn2. 

30 39. The method of cltdin 	. further comprising administering to the patient at least oee 

ehemotbe.rapeutic agent. 

40. The method of Atm 39, wherein the cancer is non-Hodgkin's lymphoma (1s11I-1L) and the 

chemotherapeutic ogOt is selected from the group consisting of doxorubicin, oyelophospintinide, vinetistine 

and prednIsolone 	' 

35 41. A III 	od of treating an autchrunwie disease. comprising administering to a patient suffering from 

the autoim une disonse, a therapeutically effective amount of the humanized C1)20 binding antibody of 

any on 	f the preceding claims. 

2. The method of claim 41, wherein the autoinunune disease is selected from the group consisting of 

40 

I. eumatoid arthritis, juvenile rheumatoid arthritis, systemic lupus erythentatosus (S111), Wegener's disease, 

inflammatory bowel disease, idiopathic thrombocropenie purpura (la), thrombotic thrombocytopanic 

purpura {TIT), autoimmune thrombecytopcnia, multiple sclerosis, psoriasis, kg-A nephropathy, IgM 

polyneumpathies, myasthenia rravis, vasculitis, diabetes mellitus, Reynaud's syndrome, Sjoilen's syndrome 

and gloamulonepbritis, 

43, The method of claim 42, wherein the autoimmune disease is rheumatoid arthritis. 
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5 41-. Tho-rne,thod-of 	 to-rhe-pnlitio-n-sucmed-the  ruin-Filrfertirer-eninpfiai-ng-adelinlistering 	 i  ,,,,t-rc-r-zi",, 	. 
45. The method of claim 44, wherein the second therapeutic agent is an immunosuppressive agent. 

46, The method of claim 45, wherein the immunosuppressive agent is methotrexate, 

47. A method of treating an autoimtnune disease selected from the group consisting of 

i 0 

Dertnatomyositis, Wegner's granulornatosis, ANCA (included under vaiculitis), Aplastic anemia, 

Autoimmunc hemolytic aaemia (MBA), factor Viii deficiency, hemophilia A, Autoirnmune noutr 	cnia, 

Castleman's syndrome, Cioodpasture's syndrome, solid organ traasPlant reicetion, graft versus h• t disease 

(OVHD), IgM mediated, thrombotic thrombecytopenie purpura ('1't'1'), Hashimoto's Thyroid 	s, 

autoinunune hepatitis, lymphoid interstitial paeumordtis (HIV), bronchiolitis °Witt:Tarts ( • ti-transplant) vs. 

NS1P, Ouillain-Barre Syndrome. large vessel vasculitis, giant cell (Takayastes) arteriti 	medium vessel 

15 vasculitis, Kawasaki's Disease, and polyurtcritis nociosa, comprising utitaini:Acring . ) a patient suffering 

from the disease, a therapeutically effective amount of a CD20 binding antibod or functional fragment 

thereof. 

48. The method of claim 47 wherein the 0320 binding antibody b • tuxana 

49. An isolated nucleic acid comprising the nucleotide sequence 5 SEQ ID NO.: 24 of the 

20 Cynotnolgus monkey CD20, or a degenerate Variant of this sequen. • 

50. An isolated nucleic acid comprising a sequence that e, odes apulypepticie with the amino acid 

sequcmca of SEQ ID NO. Z5, or SEQ ID NO. 25 with consevative amino acid substitutions, 

5I. A vector comprising the nucleic acid of claim 5o. 

52. The vector of claim 51 which is an expressio vector comprising the nucleic acid of claim 49 

25 operably lined to an expression control sequence. 

53. A host cell comprising the nucleic ad of claim .50. 

54. An isolated polypeptide cumprisin thu amino acid sequence of SEQ ID NO. 25 of the Cynomulgus 

monkey C1)20. 
55, A liquid forakuladoo eforripri • ng a humanized 2H7 antibody at 20mstml.., 10mM histidine sulfate at 

30 pH5.8, 60trighul sucrose, 0.2 ingf3x polysorbate 20. 


