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30% of the tot Ioo resent in the cir tory sy
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anti-CDA40, anti-CD23 or anti-CD40L ). In particular, the invention encompasses

combination antibody therapies for CD40+ malignancies, which include using anti-
CDA40L antibodies tc prevent CD40L from binding to CD40. These antibodies or

20  other agents which can inhibit CD40/CD40L interaction further can be combined with
chemotherapeutics, radiation and/or other antibodies, preferably B cell depleting
antibodies, e.g., anti-CD19, anti-CD20, anti-CD22 and/or anti-CD40 antibodies, or
fragments thereof.

25  Backeround of Invention

The immune system of vertebrates (for example, primates, which include
humans, apes, monkeys, etc.) consists of a number of organs and cell types which
have evolved to: accurately and specifically recognize foreign microorganisms
(“antigen™) which invade the vertebrate-host; specifically bind to such foreign

30  mucroorganisms; and, eliminate/destroy such foreign microorganisms. Lymphocytes,
as well as other types of cells, are critical to the immune system and to the elimination
and destruction of foreign microorganisms. Lymphocytes are produced in the
thymus, spleen and bone marrow (adult) and represent about 30% of the total white

blood cells present in the circulatory system of humans (adult). There are two major



sub- popul ati ons of |ynphocytes: T cells and B cells. T cells are responsible

for cell nmediated invnunity, while B cells are responsible for antibody
producti qp( al  immunity). However, T cells and B cells.can.he
consi derg‘doi"%g‘}r}éependent -- in a typical imune response,écljc’%f@"ﬁ%mére
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proliferation can result in a cancer referred to as "B cell |ynphonma."
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2 referred to as cel? ?ymphoma.”
Non-Hodgkin’s lymphoma is one type of lymphoma that is characterized by
20  themalignant growth of B lymphocytes. According to the American Cancer Society,
an estimated 54,000 new cases wiil be diagnosed, 65% of which will be clasgified as
intermediate- or high-grade lymphoma. Patients diagnosed with intermediate-grade
lymphoma have an average survival rate of two to five years, and patients diagnosed
with high-grade lymphoma survive an average of six months to two years after
25  diagnosis. |
| Conventional therapies have included chemotherapy and radiation, possibly
accompanied by either autologous or allogeneic bone marrow or stem cell
transplantation if a suitable donor is available, and if the bone marrow contains too
many tumor cells upon harvesting. While patients often respond to conventional
30  therapies, they usually relapse within several months.
It is known that B cell malignancies, e.g., B cell lymphomas and leukemias

may be successfully treated using antibodies specific to B cell antigens that possess B

cell depleting activity. Examples of B cell antibodies that have been reported to
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WO 02/ 04021 PCT/ US01/ 15677 possess actual or potential application for the
treatnent of B cell nalignancies include antibodies specific to CD20, CD19,
CD22, CD3Y, p 033 0. Also, the use anti-CD37 antibodies hav%{ﬁg 5 ﬁe_

depl eting ac 'Vity have been well reported to possess potentl ar  fgy
treatment of B cell |ynphoma. See e.g., Presr et 5 al., J. dip. Oncol.
7(8): 1027- 1@3&eés%xg‘wﬂtorb%%l)tl,al @s;ﬂmlaaﬁ dorethe akatmeBt 60H 08(1 HaligB6Sres Biémde
(August 15, 1992). A Ant tibodies CD20 is a cell surface antigen

expressed on aﬁ%‘?%ilﬁ%@?cgcﬁ%oﬁD%Oﬂc@DIw CDrpHeRS andi¥R- does not shed or
modul ate in the ”%B%%Eé%a@ 5%%&%3 Havik B ¢ @(%pl%tmé ab&ggﬂ}(aﬁgﬂ%?ce”

2825-2833 (1998b)) gen is a non-gl'ycosy

menbrane protvalrepaned k(ﬁ,lﬁbsls«ﬂsdplftd‘rﬁih@%ﬂﬂ@lfméit@f@ ¢eMdynBhedh. Sebi d.§ elpreﬂtdt ation
and cal ci um char nel ization (Clark et al Adv. Cancer Res. 81- 149
(1989): Téddet, »étCZéN OquMﬁbH&@i HS&pugast 1988); £Fassbagiod ph, qumiaS(éhtSﬁé;en
appears as a%g %P%{El k% f the human B-cell |ineage, and is ubiquitously
expressed 15 J T’gen densities on both normal and mal i gnant

B-cel | popul ationsa_ HO)&@ME@DQ@ heityoldie@en i s absent on fully, mature B-cells
(e.g., plasma cells), earTy B- celT populations and stemcells, nmaking it a
suitabl e target fdEDanis bodysuraticaantigen ekpessod on mAuTe ithaBlR06 efiB-cblddi es have

b f th h t i - CD20
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for treating B-cell |ynmphoma ( I"abel ed anti - 20 ant rbody), as
wel | as a 89SK5-iRxbBlezdl rﬁlelnlbra‘rmrprbtm padobicdtin oriraotilenegming, B:a@l]sed by
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wer e report edippeare@sian edrly marklﬁpdfahe honen @3- eeﬂ] ltmg:agetramd 1s;eﬂ1&1mtousiydxprhﬂed
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Anti-CD20 antibodies have been prepared for use both in research and

20  therapeutics. One anti-CD20 antibody is the monoclonal B1 antibody (U.S. Patent
No. 5,843,398). Anti-CD20 antibodies have also been prepared in the form of .
radionuclides for treating B-cell lymphoma (e.g., *'I-labeled anti-CD20 antibody), as
well as a 3?Sr-labeled form for the palliation of bone pain caused by prostate and
breast cancer metastasises (Endo, Gan To Kagaku Ryoho 26: 744-748 (1999)).

25 A murine monoclonal antibody, 1FS, (an anti-CD20 antibody) was reportedly
administered by continuous intravenous mfusion to B-cell lymphoma patients.
However, extremely high levels (>2 grams) of 1F5 were reportedly required to
deplete circulating tumor cells, and the results were described as "transient” (Press et
al., Blood 69: 584-591 (1987)). A potential problem with using monoclonal

30  antibodies in therapeutics is non-human monoclonal antibodies (e.g.. murine
monoclonal antibodies) typically lack human effector functionality, e.g., they are
unable to, inter alia, mediate complement dependent lysis or lyse human target cells
through antibody-dependent cellular toxicity or Fc-receptor mediated phagocytosis.

Furthermore, non-human monoclonal antibodies can be recognized by the human host



Furt hernore, non-human nonocl onal anti bodi es can be recogni zed. by the human
host 3 WD 02/04021 PCTIUSO 1/ 15677 as a foreign protein; therefore,
repeated injections of such foreign antibodies can |ead to the induction of
i mrune respEheEsitbeading to harnft | hypersensitivity react PORBISOV/FE®N7

mur i ne- based nonocl onal antibodies, this is often referred to as a Human

Anti - Mo Ant i b . " HAMA' . & Addi ti. lly,..th

Forei gn' 5 a0 BP BRI va R By TeHe GhEne SLPoa BrodHaast such
that they ar eyt itie in@hdtRitof iR@MIdeabdpERds RAAIRE L hAvdYul senBRivitylrBi@Rhs Si t e.
RI TUXAN(r). RITUXAN(r) (also known as Ri tuxinmab, MabThera(r), DEC C2B8 and

C2BS) was t he HarmsurnreByesapprovoddnahentdmidinsathisans oftbo dsfermeditonessa Hamasl oped at

| DEC Phar maceuticals (see,U,S. Patent . 0. 843,439 . 5.776, 456 apd 10 .
5,736, 137) 1 0RO S AT PR (FRRoB. T ALY MBS R al, Tese) Grada

435-445 (3994)): LIXAN i 3 ' ' VAB) whi ch
is growth "inhi )ﬂib'? @P %/- and %%ab’%‘?‘% %@5@#&?%@%‘%%@?& gf‘@?g?ﬁ%gﬁéﬁy %% l i nes
for apopt osi s dffect,cleetnalized bafoeeitlieg rexgle tifelr thngevditer 0 (Dem dem et al ., Cancer

Bi ot herapy & Radi oghar mageuti cals 12: 177- (199% .. RETUXAN(r) also

denonstrates anti-t & K IXHNEH@isotkagyads e, dathhara®; HEEC-
ft i i ci i ; t, h
Strong For bi ratBy g CaBs A e D Cui b} i lodtb D eI el PTETE L 0%

via both conplaveniped efER Rhardoéyticals dsea . § bpedynt Nip618d8aB89{ ADTENS56 and
mechani snms (Reffet at., Blood 83: 435-445 (1994)). In nmacaques, the anti body
sel ectivell) depVq.637)fer Weatmentcaluman Bosallivophonn dReffiepal , Blgodded35-445

Rl TUXAN h f t. . f ti i th.
Tund ) s oy \SEERTROEOE LA B LR O s o
(Huntingt) 121inﬁumrﬂ-:?ﬂdﬁeb&a@&ﬁ?kénsﬁ@éﬁéﬁﬁinﬂ?{@hema Q8 hedfor hgop®dis 59 (1998) ;

Leget et al., Curr. Qpin. Oncol. 10: 548-5 §1998)). I'n Europe, RITUXAN(r)
has been 25 appesvadlaprénsiutic ageripiy: vio (lesradsmce gi agencet Biatkeropy |k cul ar

| ynphoma (Wi t t al . Pha .96 . 2: ,95-101 .(1999)) and is
reportedly ef f‘g%‘%%)a ’ﬁaﬁflﬁécflfsmoﬁ?'éh%?ﬁ m@;&@lﬁhw ﬂ’&%’hat(%slfé%")“%]%uyen
et al., Eyp. JactivagreHedltedel inAbrddking(d@3R) Yeno Qahtenidhisas s SRITEXUQIRW t h

RI TUXAN(r) include follicular centre cell |ynphoma éFCC), mant | e cel |

| ynphoma. ( MOL) effigiently binds dngancemplement hanwrdg FeBUtnYingamnd eamesfficieytiphsbyt i c
Lyphora/ chr on gLy TRRSEYLE ! SHiSH B Lol Soba GNP IS Bha sndtBR)) -
dependent (ADCC) mechanisms (Reff ef al., Blood 83: 435-445 (1994)). In
macaques, the antibody selectively depletes normal B-cells from blood and lymph
20  mnodes.
RITUXAN® has been recommended for treatment of patients with low-grade
or follicular B-cell non-Hodgkin's lymphoma (McLaughlin ez ai., Oncology
(Huntingt) 12: 1763-1777 (1998a); Maloney et al., Oncology 12: 63-76 (1998); Leget
et al., Curr. Opin. Oncol. 10: 548-551 (1998)). In Europe, RITUXAN® has been
25  approved for therapy of relapsed stage U/IV follicular lymphoma (White et al.,
Pharm. Sci. Technol. Today 2: 95-101 (1999)) and is reportedly effective against
follicular center cell lymphoma (FCC) (Nguyen et al., Eur. J. Haematol 62: 76-82
(1999)). Other disorders treated with RITUXAN® include follicular centre cell
lymphoma (FCC), mantle cell lymphoma (MCL), diffuse large cell lymphonia
30  (DLCL), and small lymphocytic lymphoma/chronic lymphocytic leukemia
(SLL/CLL) (Nguyen ef al., 1999)). Patients with refractory or incurable NEL
reportedly have responded to a combination of RITUXAN® and CHOP (e.g.,
cyclophosphamide, vincristine, prednisone and doxorubicin) therapies (Ohmishi et al.,

Gan To Kagaku Ryoho 25:2223-8 (1998)). RITUXAN® has exhibited minimal
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reportedly have responded to a conbination of RITU AN(r) and CHOP (e.g.,
cycl ophospham de, vincristine, prednisone and doxorubicin) therapies

(Ohni shi et _at Can To Kagaku Ryoho 25: 2223-8 (1998)). RI TUXAN(r /) has
exhi bi ted nP'Ri%EH2T4 WD 02704021 PCT/ U SO1 /15677 toxi ci ty PRA@/SGHIi cant
t herapeutic activity in | ow grade non-Hodgkin's. |ymphomas (NHL) in phase
Il and Il clini tudic daneRl-

(1998)). R TUX%%EC#? HE RRABRIGATANE o8iviBlin 100 Fraddiil 130 8]%1&%%5{&@5%%
doses of 5 typ{(MEL) i BiaSe hgidVP climcal Sndies (Baksten vl edrapsedobt: 9231801 ory

| ow- grade or f %Sul ar NHL, was well tolerated and had significant
clinical activ 9kPi ro et at, Ann. Oncol. 10: 655-61 (1999); Nguyen et at,
(1999); and Coiffiepy 927« r Rt O 500
mg/ M2 of four weekly” ﬁ%%{%"sN ?Jgﬁkgéfigﬁ%gégﬁﬁ?ts% é@g u?ﬁ&é\a‘? dofs usi ng

the antibody (ipicaley7etmshi’ fdlfoadyQRs wahe8apkdr reﬂ&t&rir%%)gradabﬂ' AL 1 R
al so has been conbi ned with chenot her apeutics, such_as

cycl ophosphanulfélL. g srabldplerated apd hed Flﬁﬂﬁﬁéﬂ%ﬁﬁ%ﬂcﬁi adhiydRay, ettaé fffwea@wal

patients with r |licul ar el

(Czuczman et HQV&g &dﬁggé) &?i ';'i[’; ﬂ%é% {’]%g% 99% loﬁgLaug%: ﬁge‘f at,
(1998a)). Stil 519‘9@})t mﬁfwevkh@pW@Mgmﬁdfﬁrﬁé&ﬂ}b@@egﬁafz@élsb weat nent of B
cell lynphoma 15 was nentioned in a patent assigned to |DEC Pharnaceuticals

Cor por at i on. H@dmmeﬂteled theng wielssisiog thevatipade Qvialaasy erd., Weod RrAHS8-3155.
treatin d ssion.i er.a i call benf|C|aI
Exanpl eg | g@%?y]I@&&WQ%PE]F%Hé %@@rﬁlﬂ egr?#ﬁ?rﬁapg&s Al so
ment i oned was tmozugeo Oéycwﬁoﬂih%i&s&g(onﬁﬁélh ﬁzc@%wﬁ@b%ﬁ@m} &@%&ﬂent of
B cell |ynphoma Patent No. 6,113,198). B. CD40 and CD40L CD40 is

expressed on t pétlfméﬂ Witk lov-goade of fqiﬂm’u&ar@ &lb@cm -Bodggn'sdyrhplaema (Czuceniearai ¢

Fodgki n s D sedbe’ (i) Dol T 285 T3 05l b Mehshin b 80 8hes) 1067 ©
(1989); and G uss gliljatrthd:etK uselofiafRBINZAibddies ?tg:ﬁ'eﬁﬁger(tje?@ééﬂ 1y§%@nias a

B-cel | receptor leading 25 to activation and survival of normal ~and

mal i gnant B> ceMas mesluonecbm apetenHodigkéhtod DEOPhdrpatentichlsripdrpnratipd o fleyoayeat
al ., Blood 82: [1848-18 3 .. _Cancer. ] mmunol .
ot her 47 e8I G Bp R Qe A R T R HE SR gt or pr ot ect s

i mmature B-cel 'n%n%ﬂg £kib MH&?M@&I RHAM Banfass hBridegdapppt osi s
(Wang et at, J. Ilmansiﬁgl oglv11155 3722- 1%A'?ZS (1995)). p%el%'n% larly, manfel cell

autoimmune and transplant indications. Also mentioned was the use of the discussed
anti-B7 antibodies for treatment of B cell lymphoma. (US Patent No. 6,113,198).
20 B. CD40 and CD40L

CD40 is expressed on the cell surface of mature B-cells, as well as on
leukemic and lymphocytic B-cells, and on Hodgkin's and Reed-Sternberg (RS) cells
of Hodgkin's Disease (HD) (Valle et al., Eur. J. Inmunol. 19: 1463-1467 (1989); and
Gruss et al., Leuk. Lymphoma 24: 393-422 (1997)). CD40 is a B-ceil receptor leading
25  to activation and survival of normal and malignant B-cells, such as non-Hodgkin's
follicular lymphoma (Johnson ez al., Blood 82: 1848-1857 (1993); and Metkar et al.,
Cancer Immunol. Immunother. 47: 104 (1998)). Signaling through the CD40 receptor
protects immature B-cells and B-cell lymphomas from IgM- or Fas-induced apoptosis
(Wang et al., J. Immunology 155: 3722-3725 (1995)). Similarly, mantel cell
30 lymphoma cells have a high level of CD40, and the addition of exogenous CD40L
enhanced their survival and rescued them from fludarabin-induced apoptosis (Clodi et
al., Brit. J. Haematol. 103: 217-219 (1998)). In contrast, others have reported that
CD40 stimulation may inhibit neoplastic B-cell growth both in vitro (Funakoshi ez al.,
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30 |l ynphoma cells have a high | evel of CD40, and the addition of exogenous
CD4A0L enhanced their survival and rescued them from fl udarabi n-i nduced
apoptosis\%gggjnet at, Brit. J. Haematol. 103: 217-219 (1998)). In_
contrast, ‘0ot He¥¥%have reported that CD40 stinulation may i hhitBISPVEEEDI asti ¢
B-cell growmh both in vitro (Funakoshi et al., W 02/94021 PCTRIS01J15677

Bl ood 83: 27&fosd 9% 2789940k (2984)) Bnd/ invievé WMRRPYy 84 a/aBioddl 38049861 94P46- 1953
(1995)). Anti-CD40 antibodies (See U. S. Patent Nos. 5,874,082 and 5, 667, 165)

adm ni stered @99.ce increased the survival of mice with human B-cell

| ynphomas 5 (Funakagshi .- (3994) . and Tutt J. ol . 161:
3176- 3185 (1998)) .K’%Eﬁ%@tsar@#ﬁﬁéiﬁﬁeﬁgsngﬁﬁﬁ%ﬁ%; ?%%4’2{)%%5%5‘%89# | ynphonas
and EBV-i nducgeinkifRh@RRe ddrBfeaMd sufbia) apﬁﬁaﬁmﬁmﬂmm{gug%ﬁh&n% fect

of CD4OL and thereby delivering a death signal, are described in U S.
Patent No5 5,Biidakésizi €t b29MP94wand Mittser athedelmnimalol GloBaied1 &5 (1988Hr ence in

its entirety. CD40 sjgnaling has also been_ 10 associated with a_synergistic
i nteraction Wiehodrpioreatagreepiasmeingndingddcell Igmphpmayand FHV+ipdycedoa)) .

Snti bod es | nUrpARt B wiRRE BT SRR BRRAR KBSl ECHNE MY iy
5,801, 227 ( 1898ingda Gath 4QAa), 2R0Ischlel] i, B Phbnt (N699,674,490 (19 7R vehich is

i ncorporated herein by reference in their entirety. 15 A CD40 |1 gand, gp39
(al so cal | ed lepap incogeaiated bpaeferesice apits gntirgty. C@é@/ gEye Bes 26Q begat ed, but

not resting, . -l | ' et. al_ . : . 765, . 1550
(1992) : R %%c&?@gﬁ@_a %.“g‘l%?#afﬁgﬁéé‘?c&mgé’:” 1‘5%@‘?&%%§5&%:’Q§h%%§/kjﬂet

al ., J. Innnugmh2 (1552)). 1Adaki¢dsd 9eikdencEOddrc GPH{ pregareb¥ilindnav e f BerTIMooned
and characterized (Stanmenkovi et al., EMBO J. 8: 1403-1410 51989); Arm tage

et at, 20 Natawibodsyncheledd.S( PagnyNos.Su@ihand 61999). 5,871,083 99N 8,801,287
1091- 1101 (1992); | . Q... 11:. 4313-4321 (1992)).
rnan coroL 1 ouPe 38744900 SRR e s Ry humic e imdteiclattittad 6 D)

transfected wWekdteddden GiMOéntigerye and expressing the CDAOL protein on their
surface can trigger B-cell proliferation, and together with other

sti mul at ok si gnal 4,Cl240 lipardly gp3 A falsherdled (rlod0 digenth (LM erdglel ). 85 al . |
1992) ; d US. P t No. 5,945, 513). i le i
the bl | contRir=aL R hetbihed KGRI CEthis GPA cHori SR ed o EERb B P e n t he
neopl astic 1 p}d:i1skesso0 (oosl 15PALaEGEU Bnb&RADL): I93HEdgk V. Digsease
n

areas (Carbone et al., .- J. Pathol. 147: 912-922 (1995)). Anti-CD4
nmonocl onal an¢fidbodifesnweporileditt (1A9Y). Bodn (3P4kard UPAYL beexbeen clavei bid t he

Induction of i e N Sk S el ENBO U 8: 1403-1410 (1989); Ammitage et al.,

20  Nature 357: 80-82 (1992); Lederman et al., J. Exp. Med. 175: 1091-1101 (1992); and
Hollenbaugh et al., EMBO J. 11: 4313-4321 (1992)). Human CD40L is also
described in U.S. Patent No. 5,945,513. Cells transfected with the CD40L gene and
expressing the CD40L protein on their surface can trigger B-cell proliferation, and
together with other stimulatory signals, can induce antibody production (Armitage et

25  al.,(1992); and U.S. Patent No. 5,945,513). CD40L may play an important role in the
cell contact-dependent interaction of tumor B-cells (CD40") within the neoplastic
follicles or Reed-Sternberg cells (CD40") in Hodgkin's Disease areas (Carbone et al.,
Am. J. Pathol. 147: 912-922 (1995)). Anti-CD40L monoclonal antibodies reportedly
have been effectively used to inhibit the induction of murine AIDS (MAIDS) in LP-

30 BMS5-infected mice (Green et al., Virology 241: 260-268 (1998)). However, the
mechanism of CD40L-CDA40 signaling leading to survival versus cell death responses
of malignant B-cells is unclear. For example, in follicular lymphoma cells, down-
regulation of a apoptosis inducing TRATIL molecule (APO-2L) (Ribeiro et al., British
J. Haematol. 103: 684-689 (1998)) and over expression of BCL-2, and in the case of

6



30 BMb-infected mce (Green et at, Virology 241: 260-268 (1998)). However,

t he rrechani sm of CD40L-CD40 signaling leading to survival versus cell death
responses malignant B-cells is unclear. For exanple, in follicular

| ynphoma é’é@ﬁ’%"““&bv\n regul ati on of a apoptosis inducing TRRCE/USHIIEETI e
(APO-2L) (Ribeiro et at, British J Haentatol. 103: 684 689 (1998)) and over
expr essi on ofg B, aowmgumbﬁ%f@m gfas/@d\Q)QEéﬁﬂa%énBGM&J&Qﬁ/ 25637

B-CLL, down-regul ati on of CD9 Fas/APO- 1) (Laytragoon-Lewin et al., Eur.
J. Haenmt ol .H&nat2b 61 2746- (2199I£)9)8)}11m Heer propaspd setheamnmechE iy mml. dh

2ot vat onl AR o SR SRR O TP 6] CE0 o RGP I By
| nununol . a8, %ﬁc]@gpl" 31)111 g@ ({77%1 ;T%I;r‘ﬁ?(ﬂi" ﬁzu(z@l 8%3%8%3699@@%1995913
ti bddi es e t

2875- 2885 (19985 Ant 1 - O an ave a en prepar prevent
or treat antlxholéyalemﬁduﬁiaedzal]t #lasf 9] : BRCh28%S5 @loPB))gi es and aut oi nnnune

di sorders as descrl bed in US _Patent No. 5,874,082 (1999). Anti-CD40
anti bodi es repor t ety %Wl@flﬁé’é@ﬂwe}?n %%?%@@rw%maﬁwﬂ anthp dy-

anti bodi es y| rﬁ%ﬂ ?ld?ﬁ%a?e%déﬁc'h 5. aﬂ }é%% aﬂcﬂﬂtg %%éeﬁligox%reﬁ% Ianc%geo()&U S.

non- Hodgki n' s nor t

| nmun. ophar NERAEMANG S, 87112(%‘,1@999)19&1%9ch®1aﬂm}yddlé‘stre?bx@@ly Reviteen ¢eciwdly edl y
denonstrated that anti-CD20 anti bodi es were nore efficacious than anti-CD40

ant i bodi es aoﬁﬁmhlmdewzih anidi V20 aaﬂlbqﬂlﬁmmldoman Additi neekent W mmbﬂmg gvell
bearin s]%ne t a.I ma |l i.nes sh . I nmunot her.
Errph:asigs m)?frf)é ITI% 8:8 Cefg Of@fll?fﬁggf#m Zﬁﬂl&&f};ﬂ antl bodi es are

reportedly al mangfdBethy@ibsy 351109-13D @1@96?)r qat\mrstuc@és ih'WcSpgenale muse
B-cel | |ynphomas, BCL1 and A31 (Tuff et al. (1998)). Antibodies to CD4OL

have al so beedrraenstretcd doptfaoti-GBa0 rotibedias Wert BoF ﬁga@@@dbmmréucwtﬁ h B-cell

activation (Eur an _Pat ent 5 1993 Ant i. t| bodi es

i ncl ude monoctd ﬁ’g 5&9?1888%6}325%&%‘?“2&@ 111%1—%““ ﬁ%ﬁﬂg EB@VCT\Dg 8390554 43,
89-76 and 89-tfnodall desphbRadined (fhudicoRlat @A, Xohunbthis. E»Bﬁha(sﬂs%% and
anti-CD40L anti bodi es described in U S. Patent No. 5,876, 718 (1999) used to

treat grafX - vBwsymlhids O3dl Gled986)) CAMNED 18RRI badies mep@rted&nealsqufm@ew & of
nonocl onal antl bodji es agai nst.,CD22 and.their se i.n 25 the i i jrens
nas gl 0 bean e FoE SretarE BT oA e Rid Hope BRD HPRetire BC ot ot TP
B-cel | adhesi %lt@QQSIgHAnftFéﬂaie%@@ODﬂdlol%mé&b&h d&@&rﬁfe@tféﬁﬂlsé to téh& eractions
(St anenkovi ¢ et ture 344:74 (1990); Wlson et al, 5p
‘ disorders associated with B-cell activation (European Patent No 555,880 (1993))

Ant1-CD40L antibodies include monoclonal antibodies 3E4, 2HS, 2HS, 4D9-8, 4D9-
20 9,24-31,24-43, 89-76 and 89-79, as described in U.S. Patent No. 5,7474,037 (1998),

and anti-CD40L antibodies described in U.S. Patent No. 5,876,718 (1999) used to

treat graft-versus-host-disease.

C. Anti-CD22 Antibodies

The synthesis of monoclonal antibodies against CD22 and their use in

25  therapeutic regimens has also been reported. CD22 is a B-cell-specific molecule
involved in B-cell adhesion that may function in homotypic or heterotypic
interactions (Stamenkovic et al, Nature 344:74 (1990); Wilson et al, J. Exp. Med.
173:137 (1991); Stamenkovic et al, Cell 66:1133 (1991)). The CD22 protein is
expressed in the cytoplasm of progenitor B and pre-B-cells (Dorken et al, J. Immuncl.

30 136:4470 (1986); Dorken et al, "Expression of cytoplasmic CD22 in B-cell ontogeny.
In Leukocyte Typing III, White Cell Differentiation Antigens. McMichael et al, eds.,
Oxford University Press, Oxford, p. 474 (1987); Schwarting et al, Blood 65:974
(1985); Mason et al, Blood 69:836 (1987)), but is found only on the surface of mature

B-cells, being present at the same time as surface gD (Dorken et al, J. Jmmunol.
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173: 137 (1991); Stamenkovic et al, Cell 66:1133 (1991)). The CD22 protein is
expressed in the cytoplasmof progenitor B and pre-B-cells (Dorken et al, J.
| nnur nol . § 4113/@) 1470 (1986); Dorken et al, "Expression of %itz)pl asm_c CD22
in B-cell Oftoyely! 1n Leukocyte Typing 111, Wiite Cell Di FEEENEIHT on
Antigens. McMchael et al, eds., Oxford University Press, Oxford, p. 474
(1987); Schwangbng7et(1886))BOD2d hprelsidn incAaHa)folldVAs g Bctdtatiah anBlitagp&9s 836
(1987)), but is found only on the surface of mature B-cells, being present

at the same tiwith Gyt difigrentiajon (Belskeat at/ &p. Med. (1ARil3RE1291); RRagkenzt 94021

PCT/ USQ / 15677, ;1364 . 22 expr.essi on-4+ncreases follew.ng .

Dot vatt on and- di2andt A36kkd Dloss ) B Er SRR ERRAT oo s [iaphReedly Bitiffler
Exp. Med. 173:pl@hieakO0hhigik0 k@B ekeldbut ondy wokN B Sdrmidal @Ay B-del@8BhMeen! N
| ynphoi d tissues, CD22 is expressed by follicular "mantl e and margi nal zone

B-cel | s bub oret ¢l wedkimnbly 1geA4Th@I986) hirget BL CBldel apdplaema abtie¢nsahew kndJi nn?
non. 136:4470 (1986).: Lling.et al, "B-cell d. pl anti gens: new.and
previously defﬂ(rﬁ\élﬂu%:l_?”t?léﬁ@gﬁs GI“F%YSL%ES@W@E%S’B}P 13?1“@/6%?&&_1&@?1?3“0’1
Octord p. 303 (158 T B e i el irng DY SR b ara R s

st rongé;t . expriésseen, Msiﬂ]%ﬂ)ridﬂ“aliéon yavedls thetstrenggat enpreabion ef 2 2am® Nyeaker
Rk IRARILU T TRRNCE MATIE MR NN T D

o augnentCbottr FRar; ARE 8137 (989, TP aief i to b bl AR ReRfbR nd
proliferation ofiBwdell edtiedticer simeasbindinkiofi§DAR nSAL teBeellgin Heohat beerefoval, J.
| nununol . 138:98 (1987); Pezzutto et al, J |mmunol. 140:1791 (1988)). O her
studi es have derEBmeRbROthihe mstasein NirpsilulenGeacalsamead itempriofifaagen | g

i nduced prolif: i j C of ol : : .
(1986)). CD22 il E >}l°pcﬁ(§sp %rlgﬁ%%ze fto pral f HAMRL 136155 o),

phosphoryl at i dPezzattaegak Ut Bonaid Q40176 a{1088)). TthashldtesWat b dBMninBaye et al,
J Inununol. 140:192 (1988)). Furthernore, a soluble formof CD22 inhibits
the CD3- Aedi drveevgetndbibe ghementaiere! antide indiiced prgdésatiargts oppizsifglorken et

important in Ta;]CE| 727771%1001.Bf3%eu70i(P%ﬁé?g%ﬁ@ﬁgc@wglﬁgébgqh 1Bled. 58 the §R7e1 133

(1991)). Ligands 'that speciftical ve been reported

to have pot endfl pHosphylariio BudnierttdiEafich @aithent ofklly aith @0 AdBseases, J
especially B-cell Ilygphomas and aut oi mmune di seases. In particular, the use
|

of |abel ed and/iwioll kel & (ANE))- Eophermmes. Bogiubis foup of CER2rahibits thesGBR-
C5“ Zgis gg 5 T]af h g %giagegig%titeygﬁgn éflshnlgg%ﬁg-)é@ﬁg? lsﬁagge;‘:&%%ﬁ2fﬁ1a9|be an(%‘taxR% &8 -
20  B-cell interactions (Stamenkovic et al, Cell 66:1133 (1991)).
Lige;nds that specifically bind the CD22 receptor have been reported to have
potential application in the treatment of various diseases, especially B-cell
lymphomas and autoimmune diseases. In particular, the use of labeled and non-

labeled anti-CD22 antibodies for treatment of such diseases has been reported.

For example, Tedder et al, U.S. patent 5,484,892, that purportedly bind CD22

0]
Ln

with high affinity and block the interaction of CD22 with other ligands. These
monoclonal antibodies are disclosed to be useful in treating autoimmune diseases
such as glomerulonephritis, Goodpasture's syndrome, necrotizing vasculitis,
lymphadenitis, periarteritis nodosa, systemic lupus erythematosis, arthritis,

30  thrombocytopenia purpura, agranulocytosis, autoimmune hemolytic anemias, and for
inhibiting immune reactions against foreign antigens such as fetal antigens during
pregnancy, myasthenia gravis, insulin-resistant diabetes, Graves' disease and allergic

TeSpONSes.



with high affinity and block the interaction of CD22 wth other |igands.
These nonoclonal antibodies are disclosed to be useful in treating

aut oi mune,,di s such as glonerul onephritis, Goodpasturg's, syndr ,

- necroti zi n&v%izz@ﬁ' itis, | ynphadenitis, periarteritis nodos‘g(,:‘@silt’}é”ﬂﬁg‘sl upus
erythematosis, arthritis, 30 thronbocytopeni apurpura, agranul ocytosis,

aut oi nmunc henol yt i &lsanesungst alRbid S fRatent 5178D 56 7,i digrloserehingeri eant honsuagal nst
foreign antigens such as fetal antigens_durjn regnancy, —mnyast heni a
gravis, insul idatreR?3mpmecignalpmiiaedicsgrodnesd by geelupear theuge thergodgponses.

R WD 02/ 11402 / . | : 789 557,
di scl ose chi micr0 ﬁgggng%gﬁggiég%ﬂ ad?f?’i“-l @gg&@%c dé?\%fosgnotfg%éﬁmég&&rogl&aced by
CDR grafting amd l&keniise Theee9énck BiscloRjeugalgd safdantitediiskgangdictias m f or

t herapy and di agnosis of B-cell |ynphonmas and | eukem as. The reference
di scl oses @éspediaipriy agerth apk phdymetherpaptifgdesd texans hegronetalscandgent s, such

as chenot herapeuti ¢ .drugs, toxi tal s, and radionuclides. .(See
U.S. Patent 5,r%§’§}l%%ﬂ‘,es'i & égéféﬁ‘é?%gg%iggﬁu@éuﬁ ﬁﬁg?gégeé? ?e‘érr]'r‘det B Aldyned
t o | nununonediggiched i TliBfinonédlcsPp! i cations WO 98/ 42378, WO 00/ 20864, and

WO 98/ 41641 describe nonocl onal "anti bodi es, conjugates and fragments
specific to CD22 andhrii@riMer apaiteiians Y50 IMHER YW Cedyeedadl, hyd WD 98484t 1 ng

ool o e e e A%l 3R e HER SRR o f ot e
Patent 5, 443, 95&apbRRuRd uEMIStepddally £PRBIrR HRPRIEY aRkaRd assi gned to

I munonedics Inc. that purporfs to describe  anti-CD22 | nmunoconjugates for
di agnosi s and t her aplsp, tspeecbhhiltiyCP22 antitediesfortireafmds of antaimamde dxet=esi al

i nfectious di seases, cardi ovascul ar di sease,, aut oi ne di.seases, d
cancer . and' U S @aEu s oAb egusl. e e USnEAFY S8l oduoite e et al
and assigned {g@siRamEal bef aﬁ@%%ﬁ%d t’&sﬁﬂéﬁdﬂoﬁqedicﬁ%c. Fﬂh‘a%&m@&h@% HeschiBe

odi es di 2,

descri be various nonoclonal anti rected agai ns for treatnent
of di seases wharteCDh22nemamdaijogetariotdiagiosia gnd fheCp3? epatieRiy Yer theatmentarf i s

t herapeutical |y heneficial, 20 .particularly autoi npnune dj seases.) These
refer enceslgs ug{}é@@nﬂ%‘fteﬁﬂ 185?10/_?18‘@@292356%&?{ ‘E)‘@?C“g?r 4}?%@%%{01%}}%5‘8 ‘%ﬁef“%t ly or
i ndirectly conjdiaated hey 8 Heaidpdsel{ocioted HRLEL Y6, o TodiabRlal it MY
be detected, such as an enzyne, uorophore, ~ radi onucl’ide, electron

transfer agentasdighed¢p Bana-Ratbet Canceminstitoskaythetrpurportd tealesdritegiangus or  a

t herapeutic effectar iety, e.g., .a toxin, drug or radiqj sotope. .
peut monoclonaq%nubgdles dlgrgecied against CD22, for(‘:t’reatment of diseases Bv%erem

retardation or blocking of CD22 adhesive function is therapeutically beneficial,
20 particularly autoimmune diseases.) These references suggest that an anti-CD22
antibody of fragment may be directly or indirectly conjugated to a desired effector
moiety, e.g., a label that may be detected, such as an enzyme, fluorophore,
radionuclide, electron transfer agent during an i vifro Immunoassay or in vivo
imaging, or a therapeutic effector moiety, e.g., a toxin, drug or radioisotope.

25 Further, an anti-human CD22 monoclonal antibody of the IgG1 isotype 1s
commercially available from Leinco Technologies, and reportedly is useful for
treatment of B-cell lymphomas and leukemias, including hairy cell leukemia.
(Campana, D. et al, J. Immunol. 134:1524 (1985)). Still further, Dorken et al, J.
Immunol. 150:4719 (1993) and Engel et al, J. Immunol. 150:4519 (1993) both

30  describe monoclonal antibodies specific to CD22.

D. Anti-CD19 Antibodies

Also, the use of anti-CD19 antibodies and fragments thereof for treating
lymphoma has been reported in the literature. For example, U. S. Patent 5,686,072,
1ssued November 11, 1997, to Uhr et al, and assigned to the University of Texas,



25 Further, an anti-human CD22 nonocl onal antibody of the g3 isotype is
comercially avail able from Lei nco Technol ogi es, and reportedly is useful
for treaRv nt of B-cell |ynphomas and | eukem as, including hairy cell

| eukeni a. E?ﬁ‘é‘ﬁi&%a, D. et al, J. linlnunol. 134:1524 (1985}’5:.“”\‘5}5’\3(‘77
further, Dorken et al, J bn nunol. 150:4719 (1993) and Engel et al, J.

bni nunol . 15@isékiSs thd 9930 f /Bt OD18AndessChE e enald atuhaekias fispeci fic
to CD22. D. Anti-CD19 Antibodies Al so, the use of anti-CD19 antibodi es and
fragnent s t h&edofent of lenkenikilywgphomap hbimg Phtest isaeeorpepied byl ré¢farenpeem its
literature. Fotr 5,x§ngl e, U S Patent 5,686,072, issued Novenber 11, 1997,
to Uu et al YR 38 P‘gned to the University of Texas, 9 WD 02/04021

PCT/ US01/ 15677  dirsgh&sS & dsh@f e (191 Patibofld Sorlds @R kihs Gl¥daifdhidodi es and
i nm unotoxins for treatment of |eukem a |ynphomas. Thi's patent is

i ncor por abed pingnosf ef Emkemias hias beenemported.y herein. Further, the use of
anti-CD19 anti bodigs for ¢lassifying the status and 5 progngsis of

| eukeni as has beeﬁ?‘%d’@??‘g@?a}? Pe20gs Has plan et RyPetpde Rglibpdics kavebgelt t hat

numer ous ant i, ' t 1 tential for
Freat ment of "Borei o Ao EstEEdoaf EARKERE IR (ARRARS FELRRRh R, O

obj ect of th&lotwithstindimg this facnviiden dbjeet ofthe ihaglyionite piroeds nbeodl ahtiiatyment  of
B cell |ynphonma. 10 Brief Description and Objects of the Invention Toward
that end, it ¢EmgRs Bpjsatmet of Beelldviaphe®a to provi de a novel inproved
antibody (pherapy for treatnent of B cell malignancies, including Hodgkin's
and non- "Hodgkin's | ynphoma of any grade. 15 More specifically, it is an

obj ect of the invention tBrifDédepidoanelobéts RPde Iheaitigmn for treatnent
of a B cell malignancy _ involving the admnistrat)on of at Teast one B cell

depl eti ng anti bodylosraad Hiat st is arebiastrahBedpverdtonrty nyevidamnesaloapranedr y

anti body. Even.: ecificall it, LS, an..object of e kpvention to

provi de a novag}lg%?tggt %gérytr%hg%gﬁ; ]% %‘?ﬁl {nragglité St 3}01 IE%H]O Fret | Sg%lgr%lcoin'es

t hat i nvol ves_{{ddgﬁirﬁgi?d@mmaadﬂagy gl-agje' at | east one B cell depleting anti body
preferably selected froman anti-CD20, anti- CD19, anti-CD22 or anti-CD37

anti body 2nd at | @4ete spaeficathiuilosed @brcoelthe invention to provide a novel antibody

regimen for treatment of a B cell malignancy involving the administration of at least

one B cell depleting antibody and at least one immunoregulatory or
immunomddulatory antibody.
Even more specifically, it is an object of the invention to provide a novel

20  antibody therapy for treatment of B cell malignancies that involves the administration
of at least one B cell depleting antibody preferably selected from an anti-CD20, anti-
CD19, anti-CD22 or anti-CD37 antibody and at least one immunomodulatory
antibody preferably selected from an anti-B7, anti-CD23, anti-CDA40, anti-CD40L or
anti-CD4 antibody.

25 It is another object of the invention to provide a novel therapeutic regimen for
treatment of a B cell malignancy such as non-Hodgkin’s lymphoma or chronic
lymphocyte leukemia (CLL) by the administration of an antibody to CD20 (preferably
RITUXAN®) and an antibody to B7 or CD40L (respectively preferably Primatized
anti-B7 antibodies reported in US Patent 6,113,198 to Anderson et al, or humanized

30 anti-CD40L antibody reported in US Patent 6,001,358, assigned to IDEC
Pharmaceuticals Corporation).

It is another object of the invention to provide novel compositions and kits for

treatment of B cell malignancies, in B cell lymphomas and leukemias, that mnclude at



anti body preferably selected froman anti-B7, anti-CD23, anti-CD40,
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i munor egul agﬁg%d?r i mnnonodul atory antibody will conprise an anti-CD40,
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specific to CD20, AGBIR:r 06220 the GRZAtioMESTo b e{dRrBdUnybindtidutBerapyRaShet | ON

wi Il conprise an anti-CD40L or anti-B7 anti body and an anti-CD20 anti body.
Anot her -obj e&eatgient ofea Bragdidyighoing of ¢ Ihreel leikerie epprane 6n antd24 for t he

treatment of _a.B-.cell | homa or. a Bseall |euke i.Si ap ant i - CD40L
ant 1 body or SIS PGRentRa B g PSR AN PR ARt e
fol I owi ngo 10 (4)@)chemeRRIBINEEr ap&iiior G cagfithatRin of dhefditiaiicdnc @bents, (b)

chenot her apeuti c agents, (b) "radiotherapy, (c) an anti-CD20 anti body or

fragment theraiodtheragy, 6o anrenii-CDRA0O anmdybodyagmerntithgreih(d)tehentdfD4( e) an
ti-CD 19 ti.bad f t .t f:. . ti-CD22 ti bad ‘
L O 10 SuL b, . LSO USSRl Al MR LR B o

may be conj ugageb idiRdl ex h@?&ren?‘théﬁ%@fp('gﬁ bkirRk, dRYcoRDidRi80 BeRREr ed W th
human constant regions as"to elicit human anti body effector nechanismns,

i.e. resulti ngerermibopics siay e coagatedowith artgeinest awaliiodabeBror efaydescri ption of
the Figutes Fig. 1. .Sepsitivity of B-lynphoma,.cells to adrja in after 4
hour ex pg ur 8?181“%6?1—‘?” t.hsk?ma(“li%i%@ ankSeg}%‘cSi asgfﬁgﬁl%hlﬁé-aﬁ%gdyo%%&rdes

CDAOLmedi at eqnech&ik E,Q@?esﬁﬁi%iﬂllakgﬁo@é of B0 fBaloyimhen® cells. (Panel B)
Ef fect of RI TUXAN(r on nornal and sCD4AOL pre-tréated DHL-4 cells.

Brief Description of the Fioures

Fig. 1. Sensitivity of B-lymphoma cells to adriamycin after 4 hour exposure.
20 Fig. 2. (Panel A) Anti CD40L (IDEC-131) overnides CD40L mediated
resistance to killing by ADM of B-lymphoma cells. (Panel B) Effect of RITUXAN®
on normal and sCD40L pre-treated DHL-4 cells.
Fig. 3. (Panel A) Blocking of CD40L mediated cell survival of B-CLL by
anti-CD40L antibody (IDEC-131). (Panel B) Blocking of CD40L mediated survival
25  of B-CLL by Rituxan®.
Fig. 4. FACS analysis comprising HLA-DR expression in CD19" CLL celis
cultured with sCD40L and not cultured with sCD40L.
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Detailed Description of the Invention

30 The present invention provides a novel combination antibody regimen that
involves the administration of at least one immunoregulatory or immunomodulatory

antibody, e.g., an anti-B7 or anti-CD40 or anti-CD40L antibody and at least one B

11
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Fig. 3. (Panel A) Blocking of CD40OL nmedi ated cell survival of B-CLL by
anti-CD40L anti body (I DEC 131). (Panel B) Bl ocking of CD40L nedi ated
survival B-CLL by Rituxan(r). Fig. 4. FACS anal ysis I.SL HLA- DR
expr essi OI"\???‘I’)IQ‘ Y9+ CLL cells cultured with sCD40L and no‘)t%“t‘a?@g W th
SCD40L. Detail ed Description of the Invention 30 The present invention

provi des a neeRldepteriignaitibody,and.] frogyi-CBG0ait-Chad, antirGIOLY eSarttih€D37

adm nistration of at |east one i nmmore?ul atory or nnrunonodul at ory

anti body, e.@gntibady AavingsrbgentigdB celinleplcting afVItYCDAOL ant i body and at | east

one B 11 WD 02/04021, \CT/ /111677 . .cell depleting anti bod e, n
onti Co020. ant i, cotes belieeddsiaT ddmhififimt AR B SO BB o Bl o
cel | depl et i ngiraeh WidcHanishsits Wb Avaskibiabs SRR EQERLHRbATWH | af f or d

synergistic results based on fhe different nechanis by which the
ant i bodi e§ elpatticular, ttuetagueirei thab Sreedontplerhent&ypeachimosthao adtion ivgll tviwdda i zed

that th I t hani . of ti wll yield d bl d
(et the, compl SR S TREGNL SR oL SCULOD ILILSLE, 5, FErgdlratl o an
anti body wi | |anﬁ%9!i§§xﬁlo1?ﬁﬁle\f@&§ﬂ/a 495l LERRUBY ARG SRl Bid ol e action

of i nmmnoregul ato nnmunonodul atory ant Ies such as anti-B7 or
anti-CDAOL ammnostegslatdsy oh irmehinvab édatBrealtibsdessuchtds antivBeors@tiveED 43
effective antigen presenting 10 cells for T cells as wel| as anti body
produci ng celdndtbogipsy |parch gateated Breeks %9@1qthefﬁﬁﬂeiséﬁ’féﬁéF@@‘%U@@BHQ@CHTP%%;%} B
cells may o nC%e g?oﬁlc'eﬁg'%'%veﬁ%ls !aﬁtimg%goéﬂl@&lls.e%ﬂ% Sgﬁtg}gﬁ ol%)B ghyye rise to
new cancer cell's and tunors. Prior scussing the i'nvéntion, the

fol | ow ng defrglighmriesanichciivitde® celld Aeytifslode Balidrlaadyells amidisadedierein is
i ntended to include immnoglobulins 15 and fragnments thereof which are
speci fi cal | y ¥adiceieddit Ve Rise Herivwprrceticadls ghéfmass. peptide thereof. An
anti body can inclu h nt i hodies. .. pri jzed ant.ibadi es GhiJqreric
anti bodi es, bi spec?ﬁ%ﬁgﬁ ¥ ngggg? HWS%OE}’ ?ge?og%‘%ﬂinbogﬁ%lglfag%%efptg%vd&éedrsmf used to

other proteins or maditehabalthodinsk @l hbedyisfiftagivend sclubeememapioBlingoody”
herein is used in the broadest sense and specifically 20 covers intact

nmonocl ondP arandolbagrasitspadryef whigh asmpepiddrlbsreachivetty ealesizhated prateodt es

(e.g. bispecific..antibodies) f.ormed f.r t least.t intact antibodies, and
i Phody 7 AR e egeE A5 alBRE b hork bt e aT S e g MRt Ty Ty
"Antibody fr agHiBRES an€i®BBick S siecIRS dntiBHdied, hamahiRé@aitibdaics RefBodiBs flsed /P! Y

other proteins or radiolabels, and antibody fragments.

The term “antibody” herein is used in the broadest sense and specifically
20 covers intact monoclonal antibodies, polyclonal antibodies, multispecific antibodies
(e.g. bispecific antibodies) formed from at least two intact antibodies, and antibody
fragments so long as they exhibit the desired biological activity.
“Antibody fragments” comprise a portion of an intact antibody, preferably
comprising the antigen-binding or variable region thereof. Examples of antibody
25  fragments include Fab, Fab’, F(ab’)2; and Fv fragments; diabodies; linear antibodies;
single-chain antibody molecﬁles; and multispecific antibodies formed from antibody
fragments. Antibody fragments may be isolated using conventional techniques. For
example, F(ab'), fragments can be generated by treating antibodies with pepsin. The
resulting F(ab'), fragment can be treated to reduce disulfide bridges to produce Fab'
30 fragments.
“Native antibodies” are usually heterotetrameric glycoproteins of about
150,000 daltons, composed of two identical light (L) chains and two identical heavy
(H) chains. Each light chain is linked to a heavy chain by one covalent disulfide

bond, while the number of disulfide linkages varies ameng the heavy chains of
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conprising the antigen-binding or variable region thereof. Exanples of
anti body 25 fragnents include Fab, Fab', F(ab')2, and Fv fragnents;
diabodieS',bine .antibodi es; single-chain antibody nol ecul es;

¥ i

and __
mul ti speci¥P&? bodi es formed from antibody fragnents. AhtTHOWFYagments

may be isol ated using conventional techniques. For exanple, F(ab)2

fragments candibergeneranedobilid &6ghid) Baditidabp ShEScichBinRERIR regh@ly
resulting F(ab)2 fragnment can be treated to reduce disulfide bridges to
produce Fab, sp3ced migeksn disufidabndgesa Bestiral e shaimhes aionaleny alverieblot et r ameri c

gl ycoprot ei ns;of _.a 50,000 daltons, ¢ sed of-twq. ident.ical |ight (L)
chai ns and tvx%01 1%‘83%5?%1\%% . a?H}l{)%rhogiC%%S?aqgggﬁaﬁn?'g%%c\p@}%?Sl,m? g‘aﬁ ? nked to a
heavy chain by.-pRg &aNahanbndtinuliIi)dad aRemehnt Whinhi@ o e ofHerRed; (Bf caliset f i de

| i nkages varies anong the heavy chains of 12 WO 02/ 04021 PCT/EJSO /15677

di f f er ent 5i mdmoghaifthd hght shaiy pealigned ehthiesafimst condtahi ddrhainhditine ladayp chas,
regularly spaced intrachain.disulfide bridges _Each heayy chai as at one
end a vari abl @¢ gﬁﬁ’ﬁ%‘ﬁc Waqag:lq Q&BﬂnﬁiﬁglgnﬁgWﬁBlﬂmoYa“@gﬁs‘{%?ﬁm B%ﬂ’ﬁnﬁ?z’y Each
| i ght chain has,;a ' &k 4 mﬁm B gurai n - at
its other end(?&tnﬁgag%{]\isl?%htﬁngg olrrr%ng&eg?&?)ﬁg% g;[%/tkac al w%?rga%aﬁ,;e&rggg wth the
first constanligldaiminendfhebhechadavariabieadomainsand t he |i ght-chain vari abl e

domain is aligned with the variabl e donain of the heavy chain. ,Pa}rti cul ar
anmino aci d resi dued &FEMp¥RTIRRIR dTefEs fQbmachthieheaiaihRtines i8R VEHebe | i ght
chai.n andahea hai j ' oLerm i [ eodl:ef : t he
fact t haﬁ Ocer?%}l%ﬁggﬁ%%%{sﬁ% .9%/ %g g%?ﬁ%b%g%f&ﬁg@ndﬁ%{sﬁé{d [ % Séﬁrd lgﬂ%{aﬁ% ?@5 ly in
sequence anonghdsieciiatlyes eashchaatienlarsddbody fohits particliimgantied. Bpeeverj thety of
each particular antibody for its particular antigen. However, the

variability i ¥anghiligyeRpievanydisthbited trenshogbeyanable Jempiappbanihediendt of
t 1 bodi o [ . I Y j .
o e R RPEAH AL Soh Bl MRS BROTEILR RLLE SRR 8RR

nmore highly canbgievedvpciddi edatabld dokbaiva Thahloge HighBi cdssared gatibagdot he
framewor k regions (FRs The variabl e domains of __native heavy and |ight

).
chai ns edéh ch#paileomains arcpalled hedemevyabirgiong (BRe3Thaxwtable Bemags et i on,
connect ed by i regqi - WA f or : egt.lng, and
T some. cases Forady s Rehs thd Al R R PR ANAGELTD, | 8
regi ons in eaeénfiiditivraeénreeled bty ARt hepervaiableasgions, Wiith formbyophe FRs 20
and, with the hypervariable regions fromthe other chain, contribute to the
fornmati on of COHIECHAS,3HE AT FATARICATES Ermansdfartpit thp Bdiskest siaduicabbe et al . |

Sequences of ﬁ){/ﬁ)etrgjar?fblé) Fegions in each chain are held together in close proximity by the FRs
20  and, with the hypervariable regions from the other cham, contribute to the formation
of the antigen-binding site of antibodies (see Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, MD. (1991)). The constant domains are not involved directly in binding an
antibody to an antigen, but exhibit various effector functions, such as participation of
25  the antibody in antibody dependent cellular cytotoxicity (ADCC).
Papain digestion of antibodies produces two identical antigen-binding
fragments, called “Fab” fragments, each with a single antigen-binding site, and a
residual “Fc” fragment, whose name reflects its ability to crystallize readily. Pepsin
treatment yields an F(ab’)2 fragment that has two antigen-binding sites and is still
30 capable of cross-linking antigen.
“Fv” is the minimum antibody fragment which contains a complete antigen-
recognition and antigen-binding site. This region consists of a dimer of one heavy
chain and one light chain variable domain in tight, non-covalent association. It is in

this configuration that the three hypervariable regions of each variable domain
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| munol ogi cal Interest, 5th Ed. Public Health Service, National Institutes
of Health, Bethesda, MD. (1991)). The constant donmains are not invol ved
directly in binding an antibody to an antigen, but exhibit various effector
functi onsYOd3OHZs partici pation of 25 the antibody in antidds! dedéndent
cellular cytotoxicity (ADCC). Papain digestion of antibodi es produces two

i denti cal antitg@mntoiaBghd\sh arltig@SFRIMISg sifefdd 8 suffabe of BROVEEVL SdinRACh Wi th a
single antigen-binding site, and a Tesidual "Fc" fraggnent, whose nane

refl ects itsCalbiedtively, the sox hrgieavdriable negiads tynfePayptsdan-bmdorg spenificityed e an
F(ab')2 fragnment thgt has two antigen-binding sites and is still . 30 capable
of “or bas | | AT B EP T, SiEg S RN oA At RRIS) 2 FlSReriSiES CH
contains a ¢ = Tal P Q@i -t R, - pi-ndi NGS5 LRI S
regi on consi g%gé ﬁﬁé i h%?e%f’ ﬁsg%égﬁ!ég%& %ﬁgffve%’ g%%ﬁ%n%*’lﬁggtﬁt‘e”c a:fzzne "égri abl e
domai n i n5ti dhid antigen, aitiadghrdt adssacifihitpthanlthe estiderbindinpsiteonf i gurati on t hat
the three hypervarijabl e regions of each variabl e domain J3 WO 02/04021

PCT/ US01/ 15677 i AheFab iraggegesofonimosthe cqastap danay ofithelight dam a@grthace of
the V)-VL di r |4 ect | I, X Al] ' er

ant i gen- bi ndi?%g[ Cg%sé%?ﬂog .ﬂy@%gto E{élg%g%h %%%5‘%%0%@&%@%%9?%‘? gé\{ e

vari abl e domdiagments byahé additid@nofFveGORBIaLEd £1GhOBArYox Y FrEtnhy PEMEAEaB) ¢hain
regions specific for an_antigen) has the ability to recognize and bi nd
anti gen, al t Kddigdomain clugiyeer ongfdr imiTe gystpians fhm éﬁtantlboéy %mgwgegﬁone. The Fab

fragment ;al s opi:al ps fhe constant .dgmain of . | i ght chai,n d-the first
conat ant Bond Tet R A End AP AR, TeBbic B iing TRl B ra
fragments by cohigad@hiat@bed atdeskeynd B 1A Tralp. S 5B RRAKYIY BhBMBMS Of the
heavy chain CH donmin including one or nore cysteines fromthe antibody

hi nge regi on.orieiatis prerssproducedtns pdiss phhaly’ iftagniemteivii dhdravedbngs eysiginesh t he
cystei ne resi.due(s), of e .constant ,domai.ns..bear.at | east one,free thiol
group. F(ab’' )bfgya{?f]i)ﬂf)e&&yé@ga%ma% COWP&F Hgfl?g]lb‘?@r%a%]%r&ﬁ@éedglﬁg _kB%W'S of Fab'
fragments whi ch haug “4ibRGMafigs bEANRD i SRR 4IBBIMinsPHREh afifh Bhe@htecOUpPl | NgS
of antibody fragnments are al so known. The "light chains" of antibodies

(i m nunodbobspenes) cahbgrasagnedite one bf trecled ]y gistinetstypes chBedkeppraad leobdme of
two clearly distjnc taﬁges .li;al | ed ka? a.and Iag&da,. based on the am no

aci d sequence@Sghon g ARG ST CUSTar | I 90steR NGB t he anino acid
sequence of the cahgleAmihy QMR Mniab aEﬂ&%'el’;uéﬂ%@‘&fth&&ﬁisﬂﬁyt dadi OlilRE Hean be
assigned to different classes. There are five nmajor classes of intact

anti bodi es: |dpains)| agbpodigeEcanig@ssignell togiffermnticlasseer Hherofare fiws maperycliseesafr t her
intact antibodies: IgA, IgD, IgE, 1gG, and IgM, and several of these may be further
20  divided into subclasses (isotypes), e.g., 1gGI, 1gG2, 1gG3, 1gG4, IgA, and IgA2. The

2

heavy-chain constant domains that correspond to the different classes of antibodies
are called alpha, delta, epsilon, gamma and mu, respectively. Preferably, the
heavy-chain constant domains will complete the gamma-1, gamma-2, gamma-3 and
gamma-4 constant region. Preferably, these constant domains will also comprise
25  modifications to enhance antibody stability such as the P and E modification disclosed
in U.S. Patent No. 6,011,138 incorporated by reference in its entirety herein. The
.subunit structures and three dimensional configurations of different classes of
immunoglobulins are well known.
“Single-chain Fv” or “scFv” antibody fragments compnse the VH and VL
30  domains of antibody, wherein these domains are present in a single polypeptide chain.
Preferably, the Fv polypeptide further comprises a polypeptide linker between the VH
and VL domains which enables the scFv to form the desired structure for antigen

binding. For a review of scFv see Pluckthun in The Pharmacology of Monoclonal
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20 divided into subclasses (isotypes), e.g., 1gG, 1g&, 1gG3, g4, IdgA
and 1 gA2. The heavy-chain constant domains that correspond to the different
classes of antibodies are called alpha, delta, epsilon, gannna and nu,
respecti veV§ 9288 erably, the heavy-chain constant domai n&SHYIASH)I et e

t he gammma- 1, gamma-2, gammea-3 and ganma-4 constant region. Preferably,

these constany, dpihi WA pé}p{]{ﬁ - bfdeSakd -RRS e

anti body st ab%f]?{?@mssnﬁzﬁygisit esag’ug“n n@g%??gﬁd%e?m srfc%gblsq{eegr ﬁ?}%a@?s

Patent No. 6, 089-3138199%4g.0orporated by reference in its entirety herein. The
subunit structur esg%nd t hree di nensional confjgur %tpi ons of different classes

of i nmmunogl obul i ndhgtemyehabodicsnrsiers ty spallantipainirpgments Wik ant i body

domains. ar o pRotn U EnYHA it B3P ARERHARR o BERM A RIS TR

pol ypepti de f yotdeetedadaPishs@miravaiabirptaite]l)iinkes sabed pepeptide ciiin (3wl VL
domai ns whi ch_enabl es the scFv to formthe desired structure for antigen
bi ndi ng. -For ¥1peByasmgt lokeytheias tao sheRktihaliow paiTing bPivegendbo g jomhimeoc! onal

sds. Sor it moofhEresh R dhafans 4forcSh 58 i fhite AT oleREn iy AP RESo: oc-
refers to smakhoatdmRadnd @B Sutibh-Biddne si@§®ig§/6m@§ €186t rivell @Sore Whi Ch

fragments conprise a heavy-chain variable domain (VH) 5 connected to a
| i ght chai n véalhnin Er¢sample, EREP4,097;t\WE Santd 6ppdndddpiiinger et ndi RrqcvNatlVL) . By

the Same Wi dced gt MeoAPEANEN TS bai 1 win the complementary |

dormai ns of  anot herryehgin{ AbsbSERPARILLUS AstdRAeR REFOQ S dfDoaPoshgslies
are described nore fully in, for exanple, EP 404,097; WO 93/11161; and

Hol | i nger et d&tom Ppopulatat ¢f subgtentiatizdomSgeneowSAtibodie8didel-thid 4kliidos3) . The
term "nonocl onal.. apti body: . as used herein. ref.elis to g}g antj bod t ai ned

froma popul alaPBho‘ﬁ‘_Fs gﬁﬁéﬁ&?ﬁ@ﬂ%\??@%kﬂ%ﬂé@ﬂ@ g¥Ph _ ip8§5,ﬂ_’1ie.né. T2khe

i ndi vi dual  antrBAdb SKutsHR e i b%??es?ﬁﬂﬁ hﬁhblﬂeﬂ%ﬁfn?s.'l\@&{btclcﬁﬁi afioRRs 4O

possi ble naturally “occurring nutations that maybe present 1 n mnor anounts.
Monocl onal5 anthigidy sesifar, beihf dniegthd ygasymt e isinigle, anigemg sdeé. Facthednaigainnsntrast

single antigenic site. Fyrthermpre,..in contrast t.o conventianal ..
(pol'ycl onal )4 EPBISEORT Bty ePa @A L Prepsrahens WHCh FeplGRll Taf e Aiffarent
anti bodi es di rggh&fe _,?écgkiﬁtaeggirﬂcsf Sfreiht &’e@érﬁﬁﬁ&n’fh‘;qégﬁ%}fe%}?'eﬁﬁpﬁx%}loclﬁﬁﬁh

nonocl onal antibody IS rected against a sin eterm nant on the

antigen. .In actibodynistdiretthéiagainst a single determinant on the antigen. In addition to their
specificity, the monoclonal antibodies are advantageous in that they are synthesized
20 by the hybridoma culture, uncontaminated by other immunoglobulins. The modifier
“monoclonal” indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. For example, the
monoclonal antibodies to be used in accordance with the present invention may be

made by the hybridoma method first described by Kohler ef al., Nature, 256:495

b
Lh

(1975), or may be made by recombinant DNA methods (see, e.g.,U.S. Patent No.
4,816,567). The “monoclonal antibodies” may also be isolated from phage antibody
libraries using the techniques described in Clackson et al., Nature, 352:624-628
(1991) and Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.

30 By "humanized antibody” is meant an antibody derived from a non-human
antibody, typically a murine antibody, that retains or substantially retains the antigen-
binding properties of the parent antibody, but which is less immunogenic in humans.
This may be achieved by various methods, including (a) grafting the entire non-

human variable domains onto human constant regions to generate chimeric
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specificity, the nonocl onal antibodies are advantageous in that they are
synthesi zed 20 by the hybridoma culture, uncontam nated by other

i mmunogl obul ins. The nodifier "nmonoclonal™ indicates the character of the
anti body ¥ WEHHY obtained froma substantially honogeneouChHESUVEETON of
antibodies, and is not to be construed as requiring production of the

ant ooy by aoREL ORI ot GO ENATDL ol o bREL Rl AL Lboc! o

e present 1nv SRt on made

hybri doma nmet(@DRks) hﬁ@huﬂﬁﬁ@rahieﬁ@r}bmd(@diﬂsﬁnt%mahs WltN&irlmﬁlouZE@erﬂ&ﬁ of ( 1975),
or may be nmade by reconbi nant DNA net hods (see . U S  Patent No. 4,S
16, 567) . The cnﬁﬁﬂcféqr@mwrkamldmd@%(c) FF&?SP&WHI&J@€|3§BI€&Q@H11WWW§’e

ant i body ark es, echr i ques de ackso

t ur e, 352 QoRaeo S e Mo MR BRE SLIER U gl RES30 By,

(1991), far eéﬁmseSuéenﬁmodeufeadig@ieedaﬂw@ﬂ%neltai NBASH Nafl. ARld. edyi.derived
froma non-human antibody, typically a nmurine antlbody that retains or

subst anti al | 686&t5a(1A84) Morann ger, Agv.nidimgnobr &p &5t 926 98):t iehpaeeret al.,

anti body, but, whi ch i unmans. hi chleved b
vari ousyrret hoy&rnes n%;s? ﬁéﬁﬁa%qgmigﬁdﬁ tAz%Zh%nrﬁai"f@ g 4§%g§gﬁ@&ila&8| e d
domai ns ont 0 PyATERN LIRS 1. rﬁ@'l@ﬁ% t??lgﬂgeﬁl%ﬁw%ﬂ!hnﬁé rz;gcﬁé

PCT/ US01/ 15677 ~anti bodi es: gra tin t he non- enen arl ty

det er mi ni ng mreframs in (tﬂmm)lratylt Huhwnwedfanar@mmk aah’dochemd:rmdrﬁpremged)as with
or w thout ent.i critical. framework r and nspl anti ng
the entird ndif' ?ﬂh?éﬁnﬁ;\%%?é?% Al ?%Nob%/ﬁi%égﬁ% Noyera %ﬂmlg% glso
human-1i ke s 5 residues. Such nethods are
i el osed | n Rer PorEid HeFh B5 SHiEinceln RERASE. 0 " S22 6681t (1984).
Morrison et at, AdBy'lnnnmanaidtibodyt isGhedd? afi 1GIE)dy dMatdiompesntiedly dbman Lighi ence

239: 1534- 1536 (1988) Padl an, MoZec. |mrun. 28: 489-498 éhl991) and
Padl an, Mbl ecan IW 219 as WG@@E‘?HS@L@Q@S’OH%PFOCBFCMD@HY tandard
i ncorporated hyy geference in their entirety. Humani zed anti -CD40L

anti bodi es can be prepared as 10 described in U S. Patent Application No.

08/ 554, 8415 il ed Neyepi@natized ah8B56d s tneanns eicpaitihan anabedywhichiha Beence i n
its entirety. By "human anti body" is meant an anti body containing entirely
human |ight @ganaseEsshi ceataﬁhthagawlp hae%eﬁé*aemtdwegmw%a mppkaLeestsy any of

£ ng Eg?\r,:n;nts t gﬂ%%tgb?/%?gﬁi al;lt?cbee’n e%og}l%nl gésfglg ?LF%& %gtﬂ%( E?ﬁﬁ{v&grcl a a g
heavy and | i ditim#&iodomktagt @main¥eqicayed, prefoiabBrthe human immunoglobulin gamma 1
_or gamma 4 constant domain (or PE variant). The preparation of such antibodies is
20  described in Newman et al., Biotechnology, 10: 1458-1460 (1992); also in commonly
assigned 08/379,072, 08/487,550, or 08/746,361, all of which are incorporated by
reference in their entirety herein. These antibodies have been reported to exhibit a
high degree of homology to human antibodies, i.e., 85-98%, display human effector
functions, have reduced nnmunogem01tv and may exhibit high affinity to human
25  antigens.
By "antibody fragment" is meant an fragment of an antibody such as Fab,
F(ab'"), Fab' and scEv.
By "chimeric antibody" is meant an antibody containing sequences derived
from two different antibodies, which typically are of different species. Most
30 typically, chimeric antibodies comprise human and murine antibody fragments, and
generally human constant and murine variable regions.
“B Cell Depleting Antibody” therein is an antibody or fragment that upon
administration, results in demonstrable B cell depletion. Typically, such antibody will

bind to a B cell antigen or B cell marker expressed on the surface of a B cell.
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primate) antibody, in particular, a cynonol gus nonkey anti body, and which
contains human constant domai n sequences, preferably the human

i romunogl obulin ganmma 1 or gama 4 constant domain (or PE variant). The
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effector functi ons, have reduced i mmunogeni cit and may exhi bit high
affinity to suhedimest, élmBgéHgieponc &ﬁ‘ﬂb@dd“yﬂi b%{é—lﬂ% HEXANG (ﬁ‘é@meﬂ&ﬁm-r agnent
of an anti bo BYEC F(ab') nd scFv. ~&hivperic .anti body”
'S moant an GHEDHGURSTORE APR ARG DS S ELYIBF FRG o #EH 2l PrGFEnt

anti bodi es, Mlgmgt%ﬁlvg‘}lokmﬁm(@dl fferent species. Mst 30 typically,
chinmeric antibodi es conprise human and nurine anti body fragnents, and
general |y human cant eeit suafede murkeré ov 8Bicall terge€girdibscell'BtiGet’l hePeipiedi ng
Antibody" therein is an antibody or fr %nﬁnt t hat upon dm nistration,

resul ts in deMEsEErRESEdCBe sudasn ofta w}apla:amﬁta&? IR P AREGECRIY |

el 16 vo 5510483 BB CERrily U SRR ERAE huC e CDNO) eefo], @
adm ni strati @20t €pi2¢ aCDg2WCDRBNCBRYUECDSBYEDEN, GWS ©D73 1 @B, @]DWS result in
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d
enbodi meh . A . a0 By o0 b 1R PR ARDRS RN GRYS o
fhe cell Sg‘t‘?éﬁ%‘ée‘gct RS ARSIy B R RSB0, S0

cel | target" igprefeRertialll eapitcbgdrn Beeldd comsarad to athei gerPBexpriessedfon t he
surface of a B ceII V\/m ch can be target ed with an antagoni st_ which binds

thereto. ExeRmanal apdaedy besexpressed pa PREY B epwepiE eclinendapatore Bpelis In oneppo,

Conth, Cb7ba® BB P ot ORGSR i e o HESE™ ¢l kcoy &

surface parkeéidughbhe dBfeeitiatidu loff dedinmapk &fon® thesdrh icelubiage ulmtcezr 1ht justs
preferentially expressed on B cells conpared to other non-B ce ti ssues of

a mamal an#TRRL Benaghdidsragaben Bye ﬁlﬁywlgoﬂsa»ré@meé Ba@f‘d %ftae?e B cells.

:Bncce)ln?as enbogda[?fé}éheﬁeﬂqear@‘i‘fﬁ@andscﬁﬂﬁ. |i ke CD20 or CD19, which is found on

“Immunoregulatory Antibody™ refers to an antibody that elicits an effect on
the immune system by a mechanism different from B cell depletion, e.g., by CDL
20 and/or ADCC activity. Examples of such include antibodies that inhibit T cell
immunity, B cell immunity, e.g. by inducing tolerance (anti-CD40L, anti-CD40) or
other immunosuppressant antibodies, e.g., those that inhibit B7 cell signaling (anti-
B7.1, anti-B7.2, anti-CD4, anti-CD23, etc.). In some instances, the
immunoregulatory antibody may possess the ability to potentiate apoptosis. Also, an
25  antibody that is normally a B cell depleting antibody can be engineered to become
immunoregulatory by substantiating human constant regions as to take advantage of
different effector mechanisms.
A “B cell surface marker” herein is an antigen expressed on the surface ofa B
cell which can be targeted with an antagonist which binds thereto. Exemplary B cell
30  surface markers include the CD10, CD19, CD20, CD21, CD22, CD23, CD24, CD37,
CDs3, CD72, CD73, CD74, CDw75, CDw76, CD77, CDw78, CD79a, CD7%, CD80
(B7.1), CD81, CD8&2, CD83, CDw84, CD85 and CD86 (B7.2) leukocyte surface

markers. The B cell surface marker of particular interest is preferentially expressed on



15 throughout differentiation of the Iineage fromthe stemcell stage up to
a point just prior to termnal differentiation into plasma cells. The
preferred B cell surface markers herein are CD19 and CD20.

"I mrunor e¥d 83/640¢1 Ant i body” refers to an anti body that el i ddBusn/igfect on
the i mune system by a rrechanism different fromB cell depletion, e.g., by

CDL 20 and/ t f such i ncl ude. anti-bodi es_t hat
nhi bi t T cel ?%wﬁ@r'e i ¥er PR e O g ol By e

(anti - CD40L, u i hose
that inhibit B? Ceﬁg}?ﬁ%}fgBr)]gellls%gB?%a%ﬁﬂ@_ﬁlg%ﬁlﬁggng%?@ggmg&tt 6{%9 ?13%\591 ,lﬁ%l% lh%‘éCDZ 3,

etc.). In so@20st &ireS, whick is found ootegiilsdironghoandifferatyiatiery opibs diesaget he

ability to potentlate apogtoms Al sg, an 25 antibody that is nornally a B
cel | depleti *an*t“i’ & ?‘raﬁedl‘eﬁﬁ"m PrRaBYIEH ROST FelsamBal wlﬁﬁﬁﬁ“ ’F'é@ﬂ@&‘tﬂ?%}n%y

substanti at | gy 0N, GORACf SR ARels Belefitste 81 P41395) ‘HD%ad'cfﬂs%ra%’at

ef fect or Trechani'sns ce mar ker erein’is an
expressed on @bessurface of a B ceII whi ch can be targeted with an
antagoni st which binds thereto. Exenplary B cell 30 surface markers include

the CD10, CD19, CDZbe “CB2{” amgen is @LD@DJP@ glmylateémgspmpWZeln@mmsi 01CD74

A e T T s R e s ke

narker of par¢bgghaexpreiRaesting Sady ﬁxfeeB Qs ﬁ@elcﬁn@ﬁpmﬁﬁlr@mnﬁiﬁlaﬂa @&t 04021
PCT/ US01/ 15677 B cells conmpared to other non-B cell tissues of  a manuri al

and may Be e@ffe@@@@tlon Chab s picesntips dethBiopskl B cellschs vedlilasen Bigneht B celim one
enbodi nent, t mar ker

9 f dq
cel I's throughouf” B?Jinlﬁéf n(t:ﬁgﬁlbﬁl gﬁelf‘ﬂlée Wﬁ‘é&%lyl??%‘%ﬁﬁeh’ésgi%%oﬂg@ﬁ?l ar“gge up
to a point jugipyari Phe (DICLMHRARS &’és&ﬁ&ﬁﬂ@lﬂ'e@ﬂl PRY4E C{QIB%%'SE 1560&%@ The

preferred B cell surface nmarkers herein are
CDS6. The "CD20" amhe§& 1% antig@brefkidato meﬂ@l@laynbwlléﬁmﬁeﬂhfmphmppbﬂa{ tﬁnef ound

ymphor o or o025 "<ep80ioe PéBederitn il Lery plebaetdl oA 8RN and
remains yati |t aB0.aehiio 10rfhd beem ifhigb A2l toR e ARINincAPe RefhEO! Ml

B cells as well as nalignant B cells- nanes for inthe literature
i nclude "B-1 ys’rph@@j/ltséaereelmtuacpcadt Jasttprgnemdteamnml dﬁp&ﬁhaﬁoﬁmﬂthmﬁnamﬂsgen is

e b 1 b 105 SO o 48 N
The “CD22” antigen refers to an antigen expressed on B cells, also known as
“BL-CAM” and “LybB” that is involved in B cell signaling and an adhesion. (See
20  Nitschke et al., Curr. Biol. 7:133 (1997); Stamenkovic et al., Nature 345:74 (1990)).
This antigen is a membrane immunoglobulin-associated antigen that is tyrosine
phosphorylated when membrane Ig is ligated. (Engel et al., J. Etyp. Med. 181(4):1521
1586 (1995)). The gene encoding this antigen has been cloned, and its Ig domains
characterized.
25 B7 antigen includes the B7.1 (CD§0), B7.2 (CD81) and B7.3 antigen, which
are transmembrane antigens expressed on B cells. Antibodies which specificaily bind
B7 antigens, including human B7.1 and B7.2 antigens are known in the art. Preferred
B7 antibodies comprise the primatized® B7 antibodies disclosed by Anderson et al. in
U.S. Patent No. 6,113,198, assigned to IDEC Pharmaceuticals Corporation, as well as
30 human and humanized B7 antibodies.
CD23 refers to the low affinity receptor for IgE expressed by B and other
cells. In the present invention, CD23 will preferably be human CD23 antigen. CD23

antibodies are also known in the art. Most preferably, in the present invention, the
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HD237-CD 19 or B4 anti body (D esel et at Leukemia Research Il, 12: 1119
(1987)). 15 Like CD20, CD 19 is found on cells throughout differentiation
of the Ii , the stemcell stage up to a point just i ) ferm nal
di fferent ?%?9?#{4?%{“0 pl asma cells. Binding of an antagoni sfétlg‘%%ﬂiléﬁrray
cause internalization of the CD 19 antigen. The "CD22" antigen refers to an
antigen expregyez amnitddsetillishe AhSRkROMIheais anBUnEAMCRIY antthoaB cotdpaikinks
involved in B cell signaling and an adhesion. (See 20 Nitschke et al.,

Curr. Biol. 7hug@n(Igedpy 2GSt eorestanbdéroaet at, Nature 345:74 (1990)). This
antigen is a nmenbrape, i ni unogl obul i n-associ.ated antigen th I § tyrosine
phosphoryl at ed V\herfgﬁeﬂ’%lnaﬁ%a%gals?sls Pinﬁ’get(:& .Wlflﬁlﬁg@lonéflgﬁ gt aé@?§5U%Wd
181(4): 1521  158B( H38Rys-or HBRCQE B ANEOdh Bt iy @NhidRPeshGth Bees: cl oned,
and its I g domains characterized. 25 B7 antigen includes the B7.1 (CD80),
B7.2 (CD81j amubiBAB 8eclahtricgems, exghby teducngot pransrtimglarameranesgess ekoifpddgsed on
B cells. Antibodjes I ch specifical .bind B7 antigens, including human
B7.1 and B-1. 3% qe&\éﬁ eaP%E%%ﬁmefﬁwL%ﬂ%a £ 10 Jopndr B R - epediice cpOdrBEe
conprise the By iopid2RIGI ) nBhralitic RS 18 ShiSleddlia i N

U S. Patent N(I;Br %PEYS%% aSS|gtr?§gtg?gl%feS&_(1: gh%hrs ce%tllﬁggfﬁs d}]rlpoeratlai on, as

wel | as 30 hwamouanctchaiams aell aBiib@itdepadienscellGh2d atedfegtaotioity (eDCONV
affinity receptaor for | gE expressed by B and other  cells. In the present

i nvention, CD2BA{GrIcomplenestdepspdert dritiericioneD Gy inbduton epBsell prelilstdras are

al so kno in / f Ly, .l . Qr i i e 8 WO
021 04021 B/ R s RPNl ERBL Y i Frdup il SRR ST a i e

anti - hwnan CD23opabi thedyreseanipréiongnclidermtibodjéd, spithdtirGt madns ka@pienckonmai ns. A
B cell "antagonist” is a nplecule which, upon binding to a B cell surface
mar ker, dest r Pggtides grpimaalbmolsculs|antagpmpstyw 1d @ride B callipakee oaionglyh one
or 5 nore B cell.: {d . I or preventing a | moral
response eli C%Péﬁ%%#’ﬁg%hﬁgg F’.é)%sﬁétg%gtgg%ghi st preferably is able to
deplete B cells (i.A CDheOlUagtagirigtus @idolkgule Bt @pdcifi@V§tandsCD40Mand®l treat ed
therewith. Such depletion may be achi eved via various nechani sns such

ant i body- depemdeferatd pntagemizes the inigegionel CR4PL(anDEE)40. Fxamptesdberspnalude
o Qo obe e s By _ 1 - ( o
et on of - Bueipflegha pitosy Mnlthle 8 Rl BT AL UL LR IR 2T b

the scope of soeblpCEBaNtusion \pedtting it BRIk HR letilds Bgdbas COYOL.NEld frefiredat i ve
sequence peptides and small nol ecul e antagonists which bind to the B cell
mar ker, opti orf@fagpnist according to the invention comprises an antibody or antibody fragment

specific to CD40.

20 “Antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer to a cell
mediated reaction in which nonspecific cytotoxic cells that express Fc receptors
(FcRs) (e.g. Natural Killer (NK) cells, neutrophils, and macrophages) recognize
bound antibody on a target cell and subsequently cause lysis of the target cell. The
primary cells for mediating ADCC, NK cells, express FcyRIII only, whereas

25  monocytes express FcyRI, FcyRII and FcyRIIIL FcR expression on hematopoietic
cells in summarized is Table 3 on page 464 of Ravetch and Kinet, Annu. Rev.
Immunol 9:457-92 (1991). To assess ADCC activity of a molecule of interest, an ir
vitro ADCC assay, such as that described in US Patent No. 5,500,362 or 5,821,337
may be performed. Useful effector cells for such assays include peripheral blood

30  momnonuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or
additionally, ADCC activity of the molecule of interest may be assessed in vivo, e.g.,
in a animal model such as that disclosed in Clynes et al. PNAS (USA) 95:652-656
(1998).

“Human effector cells” are leukocytes which express one or more FcRs and
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conjugated wth or fused to a cytotoxic agent. A CD4OL antagonist is a
nol ecul e that specifically binds CD40L and 15 preferably antagoni zes the

interacti OL and CD40. Exanples thereof include antibhodies and
ant i body ?’“F%SIré%*n s that specifically bind CD40L, sol uble %'P/%g’@g\ﬁﬁﬁl e CD40

fusion proteins, and small nol ecul es that bind CD40L. The preferred

ant agoni st ageabah Bdedtor ﬁg&idn@meférgﬂyp@%éms,_ réfR AMasPPYROY a@DpérRRdY

fragnent specific to C4 20 "Anti body-dependent cell-nedi ated °

cyt ot oxi ci t y"Aldd effABOCTune bé e Examplesadhiimand dileocstes varch nwdidta ABECGh
nonspeci fic cytotoxic,cells that express,F ptaors.. (FcRs). (e..g. Natural
Killer (N-K) iy esEe“HBEﬁamB‘Pf# P’&PO%‘ngMEP%Q’@g@%mgB%EHEM&GHg ant i body
on a target : L ECRURS ISR baike i 08l deindhe
primary cell Eﬁéﬂgﬁﬁ%ﬂﬁﬁ&?ﬁﬁ?}%& NK celp})?s{;?’ "legrgg“?e%%%% 8?1' y,euvé]er eas 25
nonocyt esSexpressed-GhRleffetoyEdlls naandbdsylRtdd. fréa R rexipe aswice nhereof) erpatromoi et i ¢

cells in sumuarized_i.s Table 3 on page 464 of Ravetch and Kinet, Annu. Rev.
bni nunol 9: 48toabor PEIGES as deserbeddacdeiADCC activity of a nol ecul e of interest,

an in vitro ADCC ‘ $ SCLI i 3 e ( ; 362
or 5,821,337 may @g%%é}sf %??r%&s%ﬁsg’?ﬁ"q{:fafclé??%&c%ﬁ@%?“gg’%%@%@gQ"
i ncl ude peri pheFéeteghinsitn 36t TUE F)Eb'iérré‘dﬂFJ:E i{ PEMNe 2q0eddd hifradn KIR.| er  (NK)

cells. Alternatively, or. additjonally, ADCC activity of the nol ecul e of
i nterest may Mereauses prederfed KeRig one wiiich bipds an k(i paiibafol@ sasump ressptonat

di scl osedpi n n t_al ~B52- 656 1998).. "Hu . ef f.ector
cells" aﬁg | el occyfdeeg revﬁ%?@ﬁfgﬁg?ggﬁﬁgyo ’ ﬁc%&g&%cﬁ%ssei,gn{:ﬁﬁwﬁggl&l
PCT/ 1i SO01 / Warientd Znd Beerhatvelyedlieed eomisWithdse goepfre MFRIyRI Yoceptdes mehilie - -
express at least FcyRIl and perform ADCC effector function. anpl es of

human | eukocyf@&IMh{ash aetaatiag eecapor) and dlcyBE Beani e bringeeerioRdnslide | ear

cells (PBMO),, natural killer.,(NK) cells,....monocytes, .cytotoxic.T.cel.l s and
neut r ophi | s; %VF R lg’na(flq\l%qgé]?ﬁeé ﬂbaild}%elé)rg?%fl&l?é@cﬁ%%éwce%ql%armscel S
may be isol attagrebfl AFatBRILUPIGTLHREA BAIHAS en SmhunbfR@ptod hPRGinebabddMCSs as

descri bed herei.n. The terns "Fe receptor” or "FcR' are used to describe a
recept or lbhatadbvaiths metif ThaMgdn ite gytonlasihiadomami nbasiting necopterEayRéB FCR is a

e e L SL e B LEBLED ET DT LS Bt
FcyRIT, and FefRlid. (sdeheliew e sin DashUALRE Td. @hbfimol. 15:203-234 (1997)). FcRs
are reviewed in Ravetch and Kinet, Annu. Rev. Immunol. 9:457-92 (1991); Capel et
al., Immunomethods 4:25-34 (1994); and de Haas et al., J. Lab. Clin. Med.
20 126:330-41 (1995). Other FcRs, including those to be identified in the future, are
encompassed by the term “FcR” herein. The term also includes the neonatal receptor,
FcRn, which is responsible for the transfer of maternal IgGs to the fetus (Guyer et al,
J. Tmmunol. 117:587 (1976) and Kim et al., J. Tmmunol. 24:249 (1994)),
“Complement dependent cytotoxicity™ or “CDC” refers to the ability of a
25  molecule to lyse a target in the presence of complement. The complement activation
pathway is initiated by the binding of the first component of the complement system
(Clq) to a molecuie (e.g. an antibody) complexed with a cognate antigen. To assess
complement activation, a CDC assay, e.g. as described in Gazzano-Santoro et al., J.
Immunol. Methods 202:163 (1996), may be performed.
30 “Growth inhibitory” antagonists are those which prevent or reduce
proliferation of a cell expressing an antigen to which the antagonist binds. For
example, the antagonist may prevent or reduce proliferation of B cells in vitro and/or

n Vivo.
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variants and alternatively spliced forns of these receptors. FcyRII
receptors include FcyRIIA (an "activating receptor”) and FcyRUB (an
"inhibiting receptor”), which have simlar am no acid sequences that differ
primaril ngﬁ"’t"ﬁ‘é”cyt opl asnic domains thereof Activating r&&8pi8H/ 1 YR 1 A
contains an i nmmunor eceptor tyrosine-based 15 activation notif (JTAM in its

cyt oplasr ¢ domal dydo AR 00-HAREPE A STl Bho SN B0l TMAGLECEPt Of

tyrosi ne-based in i'on not ni1ts cy mei n.  (see

review M i ncdla@ath, eANB8a BRAYI, ad détethiakd b} i3z 884nnek@PV) hagheftstionddre
reviewed in Ravetch and Kinet, Ainmu. Rev. |Immunol. 9:457-92 (1991); Capel et
al ., | nununoRBtheeB shrizisggadilation Y endenlageicHgheulam, g¢ll fragmentptioncang/or Med. 20
126:330-41 (1995).. OQther .FcRs, .including those.ta.be identified in the
future, are I‘@W@%ﬂ%g’s@gambag}let‘fﬁg‘“?e t(YﬁﬂisgcfﬁoPWi‘r‘“&”ﬁfeSghe term al so incl udes
the neonaf al recephOterm MSFEwaMib16 bediSn’m REAL NSO LeihQbfet @ thé AHoedcidf
maternal 1gGs to the fetus (CGuyer et al., J. Imunol. 117:557 (1976) and
Kimet al., tksidusswoia] antbédp 4didhlae 4¢ponsiGieniok entegrn-tiedmgd€h¢ hypetrarakleci t y"
or "CDC" refers to the abilitc%. f ﬁaé]%S mol egul e to Iﬁm target in the
presence of TS CHENTSCS FREW0 Fﬁg?eé § from ¢ SRIPBlEM GEFRIIGIEEION g by

t he bi ndi ng Qf« » T, [ Stec;RALPRN fchl ] s 10 a

mol ecul e (e. gl %?Ra‘%'?%}oe(sjl%g c‘onp?g(@élsgvi@?k@gy%ggg?tg @%ﬂ%%@o‘gﬁiess
conpl ement  aciriabdd d@nainanCBC-38gFHY, S@6§ (H2pame SE810R€H3) in thahezaryachSant or o et

al., J. _lmunol . Mthods 202: 163 (1996), nmay be performed. 30 "G ow h

i nhi bi t oby" YaieRomes; KekatiehekeSaqrpiedss of Ev@stssy Imaauelgiosf Biteredr o on of
a cell expregsi i i h S i.nds anpl e,
he.ant agon B Degy At et At a0 B BRSSO V0 B ETE

and/or in vandor BOsdNOsREDAOR T ‘PTPENRRDIET6T (AN ragddmis6s3 150 snduce
apopt osi s" are those which induce programmed cel | death, a B cell,

. Q. f
a5 det or i nell Byegidian - in therliobt fham venekiasmm ond 6632 G, 53¢l (52)

shrinkage, dj J me reticulu €| . fragne [ nd/ or
formati on of gﬁn‘g%?g%gﬁéggﬂggé‘g&%@'c%ﬁpj a Lep‘ggo’%ll&(r:l ’ Eéafhé%?“@&#ﬁg% Zer%ﬂqq
"hypervat$ . abbe.90e9i Pl 98ME AF i RIVIIRT 6f TFREfRiduck ard e seviri®leadinthin I esi dues
of an antibody which are responsible for antigen-binding. The hype-vari able

regi on conpr f@é@l'eammbﬂ@@itbﬁ haerriedls regionaesidoppretaspingeiingd.det er mi ni ng

B0 P e o G lar R B e ben vt BB 1) T

in the heavynfafigdriis one capable of binding that antigen with sufficient affinity such that the
antagonist is useful as a therapeutic agent for targeting a cell, i.e. a B cell, expressing

20 the antigen.

An “anti-CD20 antibody” herein is an antibody that specifically binds CD20
antigen, preferably human CD20, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety).

25 An “anti-CD22 antibody” herein is an antibody that specifically binds CD22
antigen, preferably human CD22, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see
U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety).

An “anti-CD19 antibody” herein is an antibody that specifically binds CD19

30  antigen, preferably human CD19, having measurable B cell depleting activity,
preferably having at least about 10% the B cell depleting activity of RITUXAN® (see

U.S. Patent No. 5,736,137, incorporated by reference herein in its entirety).
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10 vari abl e domai n; Kabat et al., Sequences of Proteins ofl

nm unol ogi cal Interest, 5th Ed. Public Health Service, National Institutes
of Heal t h a, I\/D (1991)) and/ or those residues fro cox ien
"hyper var "4 %Pﬁ»gg . residues 26-32 (LI), 50-52 (Lz)%ﬁ&i“@i‘:@é (L3)
in the light chain var| abI e domain and 26-32 (H), 53-55 (H2) and 96-101

(H3) in the heavy Aﬁahﬁtll@bﬂ’ﬁﬁh@bmlefbm (et HitiBodnthal §rkificallMhds 8DaY - 15
196: 901-917 (1987)). "Framework" resi dues ‘are those vari able domain

resi dues ot hemtltghmrprefwaﬁiyﬂwmaar(ﬂab? eham@mcasnwiaj&edl dq:ltte@eacnvmﬁh ned. An

antagoni st "whi ch binds" an antigen of inter B cell surface
marker, is orfg® Bhavise Fisqgt #@pﬂﬁﬂg{o h E\Eﬂectlﬁgéiiﬁ‘ﬂyc‘?fﬂf‘rW@l(ﬁ’iﬁ such

that the ant@%om tnt‘\ls‘ usi%ggiwaslb ther ap § éf@f@é{b nt foftgtﬁlfal{ig‘éﬁjl ng a cell,

i.e. a B cell éxpr essi ng’ ' hE ] gen. herein is

an antibogy that spachhiiost hayiitidye efeR2f} anadal&lvog@mhapgpe&%ﬂw Nmmm £P20,

havi ng neasurable B cell depleting activity, preferably having at | east
about 10% t heorB3¢3] moslgpetarably haotans 1.3, thét 1mﬂwaBM(wD~8(mmac11Uns 8id, Pdiiadnt No.

5,736,137, inco at i.ts entiret 25 An
Canti L Cop? arEPHRIYS MRLP e T R P LA S BP 8 Vs BORe Coo2
anti gen, prefﬁr’éPe%M%/ rifddn arfiBYhiRY JERABL ﬁPdJ§ Bae d 1pbegﬂseidc8§>o?a%d vity,
preferably having at’ | east about 10%the B cel ep eting activity of

RI TUXAN(r) ( seereftdefice Patteaitirkly. hegein3 6, 8 7ecentiy beposhatvadhityhese hetiterdos her ei n
initsetire‘t ant.i - ¢D19 ant bod S an an bodythat

speci fi g I é H?%?é;ﬁ@&:ﬁ:%o?g ef%}@n Fﬂéf%ai VP?#BE?&W ’@9]?&1: IT@HIIFI@OSS Lo
nmeasur abl e B ce pl.et;i : 0
the B cell depleting g%tll (?;Igfr gg(')a?ﬁb&élly éﬁ%@etxat dd"&hll? buta%@ar(% @%gg 137,

i'ncor por at ed hyowmﬁse@‘é)iéé gp395|"EBAM); ;hrsfeeaﬁﬂy pat #Ivin@dsonRtiORLIB2 1A P:
T/ USQUi 5677 An "anti-CD37 antipody” herein is an anti bodg t hat speC| f| cally

bi nds CD37 anPiedared %wefiéﬂ%@wlhmw opphaving s TRgCRERY OF 4 Braapzedantibody

depl eting act @’ﬁ? cel |

depl eti ng act{iél&ltoé(w]fl%ﬁrg?%%kﬁ ?}sﬂéggsﬁt(%; aten?%%mlI %gﬁlf%‘?

i ncor por dtsed Qyrpegéteorgniaeoti@ireted biynefetehce it it edtitpty horehn ant| -87 anti body"
herein is an antibaody that speC|f| cally binds 137.1, 87. or B7.3, nost

‘preferably Eurran g AR antingP4) apkibpy sispne Mspwﬁ@qﬂa@mdé@dawfmmy&vm%r e
d t |
Gose ot SUSLE e R BILCTL AV L as iy R gven e

incorporated by refiefeimc€D40 dntiboeyitis hetayitibedyethat spkdifibally biedseCiD4g, been
shown that these antibodies . .
preferably human CD40, such as those disclosed in U.S. Patent 5,874,085, 5,874,082,

20 5,801,227, 5,674,442, snf 5,667,165, all of which are incorporated by reference
herein.

Preferably, both the B cell depleting antibody and the immunoregulatory
antibody will contain human constant domains. Suitable antibodies may include
1gG1, 1gG2, IgG3 and IgG4 isotypes. '

25 Specific examples of antibodies which bind the CD20 antigen include:
“Rituximab” (“RITUXAN®"™) (US Patent No. 5,736,137, expressly incorporated
herein by reference); yttrium-[90]-labeled 2B8 murine antibody “Y2B8” (US Patent
No. 5,736,B7, expressly incorporated herein by reference); murine IgG2a “B1”
optionally labeled with 1311, «1311 B1” antibody (BEXXARTM) (US Patent No.

30 5,595,721, expressly incorporated herein by reference); murine monoclonal antibody
“1F5” (Press et al. Blood 69(2):584-591 (1987); and “chimeric ZH7” antibody (US
Patent No. 5,677,180, expressly incorporated herein by reference).
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10 pronote apoptosis. Therefore, they are well suited for anti-neoplastic
applications. An "anti-CD40L anti body" is an antibody that specifically

bi nds CDA0LA &l known as CD154, gp39, TBAM, preferably gne i- g
agoni st coﬁé{(?\//(ﬁ%l. A preferred anti-Cd4CL antibody is onepﬁgylgﬁéh%e
specificity of a humani zed anti body disclosed in U S. Patent No. 6,011, 358
(assigned to | DEC Mpatifecguinbalbs$ adtfhodsspatiet biad CDA2risco ol ahphbdye TN er ence
inits entirety herein. An "anti-CD4 antibody" is one that specifically

bi nds CD4, pr &PortgsIby Inunsnrmadns, now iclyiedl dzapioy nan-pladghey’ yapbpmaunani zed

ant D3 ant1 Roduey 0L A CRED AN Bl Sy AR PO AR FREEIS, o2l

bi nds CD40, f osé disclose at ent

5,874,085, 3, 84ttnD8285,520, asiB@le Bbleyt §E%%%,B$ﬂ{tibﬁdﬁ%o%5 in B14. Pafenphi ch

are incorporated by reference herein. Preferably, both the B cell depleting
anti body and 61869 resnetinl Relvey et amssigoey toEiitondCorperanomiamdhe onst ai r t

d i . Sui t ahl i bodi Jncl J v 1ol .and 1 g4
ootypes. 25 BHERHEPLORRT BLheAR ot B St e HReS Aot et Gen
i ncl ude: " R LipgrRRch breRhdbpANOR Y redeHS PR @Bk cNrer,5, 736, 137, expressly

incorporated herein by reference); yttrium][90]-1abel ed 2B8 nurine anti body
"Y2B8" (US Patent Syecifl, k36ipBE of extirodss|tiatibieidCPa3 ateee! Herosimaridy

reference); nurine |gQ&2a "131". optignally. |abeled wyth 1 ,, <<13 B1"
ant i body (BExRi@@Wh?wsﬁﬁstt riRgized® ant 9@?37%91?‘@%%@%@ ?h]ﬁﬁéﬁh’%ﬁgli’@’ed

h inb f g F ' 1 ca6Pr Bl ood
S R e T S R e A e e e S TS

eSxpr _efs_sl y i ncé’lhpnnat}eadcﬁi_eﬂe;g] ah&\i;i_é{hﬁa%’@(?cggggn &Da?ﬂg(ﬂzﬂsﬁaieﬂr?ﬁmgﬁ%v{ 15677
R AT T i T

| ynphona. EX@@@J(S 3 t i bl of ' NGl yde t he B7

anti body reporte gﬁ}%ﬁe@%ﬂ?%?é’zgééjég%i%s@?eggpiggglﬁ?tng?gyjf@?“{g? t he

anti - B7 anti bdd®:488p4% @839 atdl BeneRatéNPNAS, BSBBALBENESA4sd08S). BuciDeBoer et
antj. - B7 antj bodi es

G Sclosedlsn BREDOPET BiRtoROredD, HOR B PHRIBFUGH DREM SO B eHSeaHfE i ar
oo 8 BaghaGeael b ont ey, Speci [ examl e o bodi s
anti bodi es speci fi clliotehtsrmtu&inZad roe FRITEHADY®” herein refer to the genetically
engineered chimeric murine/human monoclonal antibody directed against the CD20
antigen and designated “C2B8” in US Patent No. 5,736,B7, expressly incorporated
20  herein by reference. The antibody is an IgGI kappa immunoglobulin containing
murine light and heavy chain variable region sequences and human constant region
sequences. Rituximab has a binding affinity for the CD20 antigen of approximately
8.0 nM.
An “isolated” antagonist is one which has been identified and separated and/or
25  recovered from a component of its natural environment. Contaminant components of
its natural environment are materials which would interfere with diagnostic or
therapeutic uses for the antagonist, and may include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antagonist
will be purified (1) to greater than 95% by eight of antagonist as determined by the
30 Lowry method, and most preferably more than 99% by weight, (2) to a degree
sufficient to obtain at Jeast 15 residues of N-terminal or internal amino acid sequence
by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under
reducing or nonreducing conditions using Coomassie blue or, preferably, silver stain.

Isolated antagonist includes the antagonist in sizu within recombinant cells since at
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10 Reff et at, in U S. Patent 6,011,138, issued on July 4, 1999, co-assigned

to | DEC Pharmaceuticals Corp. and Sei kakagu Cor poration of Japan; those

reported by Bonnefoy et at, No. 96 12741; Rector et at J. lmmnnnol.

55: 481- 488’?’/‘%1’@/8552,‘ Fl ores- Rumeo et at Science 241:1038- 1046CT/V§98}367Sher

et at J. Innnunol., 142:481-489 (1959); and Pene et al., PNAS, USA

85: 6820- 6824 1L198R) o SHENA15 ADLHBOCIES. ARG T SRAILEALY W GHhe Lok L eat ment
and " i ey

of allergy, aut oi nrwune di seases, anmatory di seases. eterns
"rituxi mab” aDrdiRTXMNeR T, 90BRET MitdRhRt wiDbE Peepaastely Sabhst one pabFeSAr

chi meric murine/ human nonocl onal anti body directed agai nst the CD20 antigen
and desi gnat ef#ep.C2B8" in US Patent No. 5,736, B7, expressly incorporated 20

herein by referencg, Thel, tibod iii’qn Iegg rkaqgg_i_n_r_rj uno J‘ogul_‘i n
containing nurine VRFH aSHPHERA & HAPETAFTEH “‘r‘%@i”&r‘?@g‘q‘ﬁ ¥6¢e¥ éand hunman
constant rsegi QBmn$GHANGRS huRahd XoMRRIAR B LREh N8 AliFBl {Yorf0br gﬁ.e CD20
antigen of approximately ~8.0nM An "isol ated" antagonist’ i's ohe i ch has
been identi f i edmalsswhparkagstomeg tats, coRB, erecPneereldl yf themmamombponanin.of its
natural environneng. Contgm pant %ﬁ{:&gnents of its natural environnent are

materi al s whi ch woul GaFOEIEEISOq TR H st kprepBYlect gEes for the
ant agoni st , - eﬁﬂé?%" ther j - ous or
nonpr ot ei nac%}%ﬁ?\b@gé&gﬁ%ﬁ prefer re %Fef%% I néﬁ{&gf&ttﬁggeag}ll?%gﬁ%@? ﬁl%vvi 1 be
purified (1) &GegeeatdBordehanv@bisthyseshoiticlofhealiteagoni diborder thefodyerfiroechtdly t he
30 Lowy method, and nost preferably nore than 99% b%l/ weight, (2) to a
degree ~ siff f i Hrenep thegnygpmal maphavedssr dipgnesediag havingrthowbiseass aralis@eer oft er nal
am no acid se e L D03 NG: sequenator, or (3) to
honogenei ty b@gg%giﬁﬁog%doer%{m%@%?yn{él%%rm%%gem educi ng condi tions using
Coonmassi e bl uB @1l Maliedsaecabl y, silver stain, |solated antagonist includes
the antagonist in situ wthin reconbinant cells since at 23 WO 02/ 04021 FCC
s /U SO 1 /15677 Assedingre thearpsnemvensiontthis imelndefoaiyst csll maalignancy, e.g., B

envi ronment Wil ..not b [ t .. di-nar,i | owever, 4.50] ated ant ni st
w11 e prepardbisBofs BAER M BERIRHG SR e HoRk PR 1 Cs o
of treatnent f&hRY &gl elgidyd HRHFEL s@iRas, dsReard $igk BI¥ERe) nbAEI bk s
humans, domestic and farm animals, and zoo, sports, or pet aninals, such as
dogs, hor ses, lapkpmasdlps greds intpresdeateprage, ltigle sradurtdadthpstypesarExamples
Treatment " ref§ houiHhPhEEAPEH dEorkd AR w8 MREEPRA BRLLE 19T
lymhoplasmacytoid lymphoma (LPL), mantle cell lymphoma (MCL), follicular
lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s lymphoma (BL),

20  AIDS- related lymphomas, monocytic B cell lymphoma, angiotmmunoblastic
lymphoadenopathy, small lymphocytic, follicular, diffuse large cell, diffuse small
cleaved cell, large cell immunoblastic lymphoblastoma, small. non-cleaved, Burkitt’s
and non-Burkitt’s, follicular, predominantly large cell; follicular, predominantly small
cleaved cell; and follicular, mixed small cleaved and large cell lymphomas. See,

25  Gaidono et al., “Lymphomas”, IN CANCER: PRINCIPLES & PRACTICE OF
ONCOLOGY, Vol. 2: 2131—2145 (DeVita et al., eds., 5% ed. 1997).

Other types of lymphoma classifications include immunocytomal
Waldenstrom’s MALT-type/monocytoid B cell, mantle cell lymphoma B-CLL/SLL,
diffuse large B-cell lymphoma, follicular lymphoma, and precursor B-LBL.

30 As noted, B cell malignancies further include especially leukemias such as
ALL-L3 (Burkitt’s type leukemia), chronic lymphocytic leukemia (CLL), chronic
leukocytic leukemia, acute myelogenous leukemia, acute lymphoblastic leukemia,

chronic lymphocytic leukemia, chronic myelogenous leukemia, lymphoblastic
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preventative neasures. Those in need of treatnent include those already with
the disease or disorder as well as those in which the disease or disorder
is to be pygyened. 10 Hence, the mammal may have been di agpssgd,@ds,fiavi ng

[ t he

J

t he di sease or disorder or nay be predi sposed or susceptible to
di sease. B Cell Malignancy According to the present invention this includes
any B cel | nekulgnaadympkogytic I@kemed, mdnpoptiolrakears nhyeldgmoas leuRe@ize ndd
exanpl es include Hodgkin's disease (al] 15 faqrns, e.g., rel apsed Hodgkin's
di sease, resi@P’éﬁ?joﬁkfg@iﬂﬁj@a8?%6%@93’1}?&‘?-1!16 RIASs | ymphonas (1 ow grade,

i nt ernedi ate gradeg, de . | |1

| ynphocytic/ B cel Frhc‘ﬁ“hlal:'lrX %%S%Bﬁ?yﬁlghag’gg%@gp%gfl?&%ﬁ;le%h?%ﬁf? %Ek{ﬁaﬂ Qﬁ&ﬂgﬁfﬁﬁa

| ymhopl asmacyimdgdnisy whttbneffddaly foifrendneing edrhell of B bRtreMilg thefRotdli cul ar
| ynphorma (FL), diffuse |large cell |'ynmphoma (DLCL), Burkitt's |ynphorma (BL),
20 Al DS- rel apakeng &1n gusAléyt i c B cel | | ynphoma, angi oi munobl astic

y
| ynphoadenopat hy, smmll Lymphocvtic, .folligul ar 1}Tgi ffuse large cell  diffuse
sl | cl 6aved del1EC AP GEURGTTPRATRSCISER 145 oA RSST Ag et diedony rofets
non-cl eaved, BuikdtdricesSthabdtd tQIPppELLE K} fnlasis thefifinhinfedyafem BF @ORLARAL bing ar ge
cell; follicular, predom nantly small «cleaved cell; and follicular, mxed

smal | cl eavedtreatrd HeasigeltuepuldyinphdesidstaBees thabsuparess sytatnaproductiomnphonmas”
I N CANCER: PRI NCI PL & PRACTI OF. ONCOLOGY, Vol . .2: 2145 (DeVita et
al., eds., 5t FoG e 7 .Supéf%%f—%%%enoefxpmﬁﬂo%nm@&ﬁ?ﬁ%@ BF8i nel ude

i munocyt gial exgliglesrshbip et MAblal YRBLABBOSYL 9isdBkifldd pyBRtdiRs ¢RkU.S.

| ymphoma B- CLL/ SLL, diffuse |arge B-cell |ynphoma, folli"cul ar | ynphoma, and

precur sor B- LBit, NGOG, #5,00t the,di8lasetd ofrmahhich namcomorfted hbeein bycéfadec@speci al |y
| eukemi as such gs ALL-L3 (Burkitt's type | eukenia), chronic.l cytic
eukem a_( CL LTt B SRR DretRanpE: GBS Oa RIS TG o,
acut e | ynphobkasty xﬁaék%mﬁéant nON Gel SHARAGE Y1 § CpdteNisenI g qaby.oni C

myel ogenous | eukem a, |ynphoblastic. 24 WD 02/ 04021 PCT/ U S01 7 15677

| eukemi a, | ynpiipridtypic ketiloendsdpr MAHO eyt gens lapd M Cdragmettogentuspotieaken a,

N her apeut] car b ErPELes DhCARBIAERHES o HFOUHPTanBHNT BfedEel Tardgont ot
which is eff eabiaRrl:QincPERYBAL bi Gyt BB riRp Rk bftleBhistd Bl hitRinkrfelbd oS
gnancy di sease I n questlion. e term | nununosuppr essi ve agen as use
herei n for adpundtattivediap\antigfmosnecrosis factor-a antibodies, anti-tumor necrosis
factor-p antibodies, anti-mterleukin-2 antibodies and anti-TL-2 receptor antibodies;
anti-LFA-1 antibodies, including anti-CD] la and anti-CD18 antibodies; anti-L3T4
20  antibodies; heterologous anti-lymphocyte globulin; pan-T antibodies, preferably
anti-CD3 or anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding
domamn (WO 90/08187 published 7/26/90), streptolanase; TGF-f3; streptodornase;
RNA or DNA from the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell
receptor (Cohen et al., U.S. Pat. No. 5,114,721); T-cell receptor fragments (Offner ez
25  al, Science, 251: 430-432 (1991); WO 90/11294; laneway, Nature, 341: 482 (1989);
and WO 91/01133); and T cell receptor antibodies (EP 340,109) such as T10B9.
The term “cytotoxic agent” as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is intended
to mclude radioactive isotopes (e. g. At211 1131 1125 Y90 Re 186 Re 1g8 sM153
30  Bi212 p32 and radioactive isotopes of Lu), chemotherapeutic agents, and toxins such
as small molecule toxins or enzymatically active toxins of bacternal, fungal, plant or
animal origin, or fragments thereof.
A “chemotherapeutic agent™ is a chemical compound useful in the treatment

of cancer. Examples of chemotherapeutic agents include alkylating agents such as
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to substances that act to suppress or mask the i mmune system of the mamral
being treated herein..This would include substances that suppress cyt oki ne
producti on, (;ovvnregul ate or suppress sel f-antigen expressi (]I mask t he
MHC ant i g&Y2" 8% Exanpl es of such agents incl ude PSS

2-am no-6-aryl -5-substituted py rimdines (see US Pat. No. 4, 665, 077 t he

di scl osure ofy; RnhSy orat.e - k)
cycl ophospharr}IL Eb}lgnﬁg&%#ﬁé%d{%n}gﬁfeg aps I%P&@wrtasls J(}ld?{ﬂ v'\}m ch

masks the M"ﬁn@fﬁsuﬁ’@ﬂ%nd phpodered; Paeddihes ddchas Béizod cé*rb@;&ibn@‘&%mwdopa
anti-idiotypic antibodies for MAC antigens and ra ments; cyclosporin A

15 steroi ds $néhredopgl @tbﬁl@@nﬁm@gnémﬁﬂmdamelagllnespn@luﬁmg@h@talmne

net hyl predni sol . Xane has |neuo recept or,
ant aéoﬁl sts |’ﬁ?ﬁﬁ§f’ﬁ g{‘ﬁ[ﬂlfle ‘Htegﬁ ﬂslgmr%%‘“e tpeg‘ E’P&“aoréﬁ’t‘  Pnpr
necrosi s §ackfnret bh{é?ﬂhz%% en&ﬁmrdm&h%'cﬁmrmcﬁrcmoﬁgﬁﬂa%gl es,

anti-interl eukin- nt| bodi es and anti-IL-2 receptor antibodies; anti-LFA-1
anti bodi es, icholoptpsghaantie,- e@ﬁ)a,mluatlm;dfoafaﬂmde‘;lhl@l@rbﬂxbmdleempclﬂmﬂ}amﬁim 20

gptei‘ 2?gible3sl; Qﬁﬁf %@gﬁﬂoa %flhggﬁ%pégﬁgoyvﬁﬁ’t ‘%’8‘5:{3 ne %b&é%?ﬁ%eeiont a| ni ng
5 P23 b1 g g A0S oL sed AAZGL0 gl i onse

deoxysper gualfbfe;mlrsane,rrlysmurstma' 1igiukting, eg@pusine eotigotied sual as acﬂﬁcﬁlonﬁeins
5,114,721); T-cell receptor fragnents (O fner et 25 al., Science, 251:
430- 432 (@991%“%@9@ 911ii@@yqlan%ﬂa@nqxlhkewcma@cﬁawym9“8@9 heamjgiey WD

91/01133): andbiG! LahiGRYAh, ARLIRAAES BRI Ol il Sal o The

term"cytotoxic ageht” as u rel refers a substanc

prevent s the detdrabicim 69ﬁ1a2®45L@(CahdidileueﬁlHMOd&&émuqimrbllgfescﬁﬁﬂubﬁl, The
tennis intended _to include radioactive isotopes g At211 1131 1125 Y9o
Re 186 Re | gSdambran.Jpasehemysino malemycaes eézéwhﬁeﬂls atigprogalamyeiy |

cnzymat i cal by SePRogs b REbeht KelfioRhiah, pSaRAR. LR, RABER O i

or fragmasts supie@dnin Atlepldesohheihangdinl therpaet, zmcgtaamcmleﬁl conmpound
useful in the treatnment of cancer. Exanpl es of chenot her apeuti ¢ agents

i ncl ude al kylaatﬁ-@@eéz@b@@%ehne&ot%amlééfﬂme\z@cﬂﬁﬁ pH988¢7 t hi ot epa
and cycl ospho rgaﬁ‘ooueg‘é‘ué a%A'\‘E”}Qn ﬂ‘fé{rexﬁ‘é' ét%&@%éiﬁ u‘%htre%%telﬁ‘g& Aefa%a fogs

i nprosul fan an P e hes

nmet uredopa, <ieH adl mdemmeeshnéleapt@pﬁﬁﬁe amdrnmiﬁidkyﬂaﬂgiaaﬁilqu&umﬂmleladalags
altretanine, triethyl enenelarnine, trietyl enephosphoram de,

triethyl enet mwbmgp@é@nma@@@ﬁ@e 6-azauridine, carmofur, cytarabine, dideoxyuridine,

20  doxifluridine, enocitabine, floxuridine, 5-FU; androgens such as calusterone,
dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic
acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;

25  elfomithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidamine; mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin;
phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK®;
razoxane; sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,

2’ 2”-nchlorotriethylamine; urethan; vindesine; dacarbazine; mannomustine;

30  mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C”);
cyclophosphamide; thiotepa; taxoids, e.g. paclitaxel (TAXOL®, Bristol-Myers
Squibb Oncology, Princeton, NI) and doxetaxel (Taxotere, Rhone-Poulenc Rorer,

Antony, France); chlorambucil; gemcitabine; 6-thioguanine; mercaptopurine;

16



5 trinethyl ol onel am me nitrogen nustards such as chioranbucil,

chl or naphazi ne, choi ophospham de, estramnustine, ifosfam de,

mechl or et r{ﬂgl nﬁ, mechl oret ham ne oxi de hydrochloride, nelphalan,
novenbi chi*h? "sf1&dst eri ne, predni nustine, trofosfamde, urdchPSH{Ist7r d;
nitrosureas such as carnustine, chlorozotocin, fotenustine, |onustine,

ni rnustine, raRIHRSYLERE D] ARLEPLOdE SuSEE$tRGHACkHBPKEL\SnbdQinact | nonycin,
aut hramycin, azaserine. bl eonrycins, cactinonycin, callcheam cin,

car abi ci n, caplatimamy etoposclan ¥iPrbphifbifamidelmonmyyioith mitakaotromeomyciistine;

daunor ubi cin, . detorubicin,. 6-di azo-5-0x0-L-norl eucine, doxorubicin,

epi rubi cin, e$BPIRIPBENRavelkine B EnHonGEFEORdSnIAPAMY NPt YRREPIRED; phenol i ¢

aci d, nogal amygi. Rl Ecins: RER) QEMEL: O 7 in,
el anyom, 1 BB T e e B o R b A SN
ubeni mex, i N@MFO)Nretz@icibeidi Bsperaiitins;epaiabint.esd phstnasutivallp atdepablee and
S5-fluorouracil (5-FU); folic acid analogues such as denopterin,

net hot r exat e, SPtser@pt ef ferivatpicret puxefttbe agayei Hiso ardidsgdn thigdeiingion are

fl udar abi ne, 6-percaptQpurin t hi am pri.ne, . thi.oquani ne... pyri.m di ne .apnal ogs
such g anct « S8 R OuA LT el L AT AES b CRHAGRE Fe B bl agien o
di deoxyuri di ngnti 26r&kenk ihelhi Mgy et fatdd Ten, rhlo@ifdiel Soffiasdmhibitigndr ogens
such as cal usterone, dronostanol one propionate, epitiostanol, mepitiostane,
t est ol act one; 4entimidarodesashydsonciaraexigem wivyifene kedxiede, LY 1761 &eaapristone,

trilostang; foli i | eni h froljni id:. t one;
bl dophoapitar 88 GroBHERhEFAERRb g At Bia] Sich B fwale i apuct 1
bi santrene; edpalixaide; 161\%“1‘&“1@6,“211?@'gos‘é&'lﬁ%?ﬁidgli_Hlﬁhadéhﬁ@ajll@lb@&%'tab?@salts acids

el fornithine;, elliptinium acetate; etogl uci gal liumnitrate; hydroxyurea;
l'entinan; | onf deninatives oif 2oy wAteradoveri t oxant rone; nopi danmol ; nitracrine;

pentostatin; phen t; pirarubigin; podophyllinic.acid; 2-ethyl hydrazide;
procar bazi ne; PSK(c)* té’frngi}fta?hjf&e 3 %%&’iepﬁﬁ‘?}{gﬁf P8 é?srfﬁﬂilaffﬁ]byto _ﬁﬁ oni ¢ aci d;
tiaziquone; 2pondiatidn Wil Bttt Bl AtieR@IIulsF fleBRlbrs. \HxRRBRE B8 such

dacar bazi ne; mannonustine; 30 mitobronitol; mtolactol; pipobroman;
gacyt osi n&) acatokmes iatelyiphaais) mondintso pibsphaenatipolypénitide bpanoneaxoi ds,

T
11 15677 L e U A on e paliedln 02t ™
E:ar bopl atin; \honbblafs thyrexiney iim'dlipuprpimuldrpmglhxia; [roRlake);; glycdopsitamhaenones
mienven C DA SIS M ner LT et bl Pavel Blneiragyanyrone
20  luteinizing hormone (LH); hepatic growth factor; fibroblast growth factor; prolactin;
placental lactogen; tumor necrosis factor-o and -J3; mullerian-inhibiting substance;
mouse gonadotropin-associated peptide; inhibin; activin; vascular endothelial growth
factor; integrin; thrombopoietin (TPO); nerve growth factors such as NGF-13;
platelet-growth factor; transforming growth factors (TGFs) such as TGF-a and
25  TGF-B; insulin-like growth factor-I and -1I; erythropoietin (EPQO); osteoinductive
factors; interferons such as interferon-a, -B, and -y; colony stimulating factors (CSFs)
such as macrophage-CSF (M-CSF); granulocytemacrophage-CSF (GM-CSF); and
granulocyte-CSF (G-CSF); interleukins (ILs) such as IL-1, IL-la, IL-2, IL-g, IL-4,
IL-5, IL-6, IL-7, IL-8, IL-9, IL-11, IL-12, IL-15; a tumor necrosis factor suchas |
30  TNF-a or TNF-B; and other polypeptide factors including LIF and kit ligand (KL). As
used herein, the term cytokine includes proteins from natural sources or from

recombinant cell culture and biologically active equivalents of the native sequence

cytokines.
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i bandronat e; CPT11; topoi sonerase inhibitor RFS 2000;

di fluoronethylornithine 5 (DMFO); retinoic acid; esperam cins; capecitabine;
and pharmaceutically acceptable salts, acids or derivatives of any of the
above. Al suGitagki2ded in this definition are anti-hornonal BEgeHssl/tshzt act
to regulate or inhibit hornone action on tunors such as anti-estrogens

i ncluding for exan;P_I e tanoxiferq, ralaxifene, aromatase inhibiting
4(5)-inidazol es, 4MEFBXPIOSHSKiRF BEd 1P hip RpRlisaHon kel tP @ eCIYar 7018,
onapri st one, : em. f ; I r :

Lt arm do. i GFet 2y it Bty e 26 Alue BN RN LANRIAATTESHER, Bimor
phar maceut i cadelly campeiabtie pagdnt Srugaad itscapabled bewatdny gsiatitalpractiohteti e
above. The term "cytokine" is a generic termfor proteins released by one
cel |  popul atGoENeRiE Efe Bempagiysmaeent ap S§s 64t ‘%ﬁh@n,uPW’wam@
Exampl es @f s i gki pes. are | hoki nes nokjJe t Ltional
pol ypepti ge h(glggrr}%%égr.a% ng{gﬁ 22%6% ongeth ém%af{%ﬁ’ Aggp%geﬁé‘?%%ﬂg%lc}%@%ﬁé@ such

as human gr o fRO(1IYBBEand HNelles:hi OMBrbdMLEBA (el A} fIvh&o TRPELIEODIre
growt h hornone; parathyroid hornone; t gr oxi ne; insulin; proinsulin;

rel axi n; prorletlayanm? Rjrseasdprogdiakvernr Bowebardt eidh (ed),pol R# 267 siimmahat i ng

hor none (FSH),, thyrgiLd.stinul ati .hornmpne (T . and 20 .l utejnizing hornone
(LH: hepatic rﬁ?%&ﬁﬁg}ﬁf B%qgsg?gm %?ntmlﬁl‘i%&’_@?&ﬁ n?}_rlme_’cdttion; pl acent al
| act ogen; t U”iSl{osBEé%é-%ht%hﬁﬁgiSrQ&m@s,Ql'ﬁ@pho_(sﬁhatg-‘_ébht‘ﬁfdiﬁg‘gf n!&hgy, Li1pge SHRGLANE e

nouse gonadotT opl n-associ ated peptide; inhibin; activin; ‘vascul ar

endot hel ildl gprodtugs, feptidoconthinnggrodmed, B-ambmpaid tiadi fidP@odruesy ve growt h
factors such as NG 13; | atel et-growt.h. factqQr; transfQrmn rowth factors
(TGFs) such & Y‘?‘éﬂaéecgmdggsﬁr@-@( -CoayymgRIP qulﬁwpﬁﬂy é@i‘sg?‘ﬂ?gand -1
eryt hropoi et i gy LIERPO) ot R5HE0 [ J AGT RS, ';ng,ﬁr- s such as
interferon-a,ﬂ}(&@gﬁh ﬁage%{g%%bﬁgpgﬁmnﬁqgtqﬁﬁgn?ﬁctorS{slﬁlrg%pSFs) such as

macr ophage- CSphenylaCSidgeananiog ptoeines, Hiflnagey(CShn e e «158) Sfhmpchiridine
granul ocyte-CSF (G CSF); interl eukins (tl Ls) such as IL-1, IL-la,_IL-2, IL-g,
IL-4, |L-5, Prodgissyrhich canbegonygried intp|the miorg gcfiys cyjqtoxis freg dragpExerlessi s

factor s - " | - udi ng
LTF and KL o andope By o i ag den ek pREIR A £ 28] B8 hBeo
prot ei ns froninchideyait asonstdmsted o, ftheseicheracthetipsaid agealtd desohbed sbaved

bi ol ogically active gquival ents of the native sequence cyt g (i nes. 27 WO
02/ 04021 PCT1U 50144 lxesome” g smpll vasielp copppgepd ofrapious bynss Oh1Bidgppl i cati on

oLt 5ok SRRl AR S R TR G e
antagonists disclosed herein and, optionally, a chemotherapeutic agent) to a mammal.
20  The components of the liposome are commonly arranged in a bilayer formation,
similar to the lipid arrangement of biological membranes.
The term “package insert™ is used to refer to instructions customarily included
In commercial packages of therapeutic products, that contain information about the

indications, usage, dosage, administration, contraindications and/or warnings

25  concerning the use of such therapeutic products.

IL Production of Antibodies
The methods and articles of manufacture of the present invention use, or
incorporate, an antibody that has immunoregulatory activity, e.g. anti-B7, anti-CD23,
30  anti-CD40L, anti-CD4 or anti-CD40 antibody, and an antibody that binds to a B cell
surface marker having B depleting activity, e.g., anti-CD20, anti-CD22, anti-CD19, or
anti-CD37 antibody. Accordingly, methods for generating such antibodies will be

described herein.
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cells conpared to the parent drug and is capable of being enzymatically
activated or converted into the nore active parent form See, e.g., WI man,
"Prodrugs in Cancer 5 Chenotherapy"” Biochem cal Society Transactions, 14,
pp. 375-3 B8 12648h Meeting Belfast (1986) and Stella et aPCT/Usph/Bdilgs: A
Chem cal Approach to Targeted Drug Delivery," Directed Drug Delivery,

Borchardt et al., d. ., 247-267, Humana ress (1985). The pr.odrugs of
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phenyl acet am J&SCOFERTHENY Feﬁagﬁgélga%@??‘ grfl‘t%g‘f{ %‘%ﬁ@ﬁgﬁb& SRBEe DSFSEr |

di ne prodegug i &R, e hat hye: 0%}, ee
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conposed of vaRhigws(erypdst.d¥7 - Digphgen for prrsiypra) anpibadics parsAng ipfhe FYERUGHI ch
is useful for I of such, as I S i ein
and, optional Iage?évglyc ée(vn%t’%g?rgéleuhg’@%%%aeeﬁtc?ﬁ pg sgﬁt@%%%%&pr%ﬁar%@ﬁ%e@ﬁ%gﬁgﬁ s of
the |iposone amén€adidEdguynd! Fangeanpls withidsgy@ to CI40AL, itleiB is distdbddin to the
i pid arrangenent. of bi ol og?is)cal menbranes. The term "package insert"” is used
to refer t8 i AvPHiaee Ploh18%Dt omarily included in comrercial packages of

t her apeuti c product i-n_i.nf qr i.0 ut_.t.h i ndi cations,

usage, dosage, ad rriP?n?fSI{a{r}@;f 'fh%@ggd&h?étg’loﬁﬁ gg%?tf'g:r@?(g‘n %l}tbl}O%Q(awlmegtz}g 25

concer ni ng t hewks@ized aglCDANLAPSI! discldde@dH t1.S. Patkht 6,0 IS tikARd Of June
Anti bodi es The nethods and articles of manufacture of the present invention

use, or i ncorlfei % andassigned todPEG Reamagenticatnbaperpioat ory activity, e.g.

anti-B7, anti-CD23,;,.30 ant.i - anti - or anti-CD40 antj bod and an
anti body that binds"| “aplﬁ%%e%:&g%qlrggﬁg ket AR %“ta%%ﬁ“étﬁioﬁfb&&ﬂ vity,
e.g., antir5CD2Btibéditd m&PRAL b@idrhmidh8d. Fok exafiple; HeéhhtAdhi A cotgmaedi ngly,
met hods for generating such antibodies will be described herein. 28 "10
02/ 04021 PCT/ s9luble1CP40, 567240 filsnmybletudre: snerlbmolesait fdeg@rigdptiohaly Bised or
screening for, antigen(s) ray be, . e, Q. soluble form.of .the.anti.gen or. a
portion there otf)’, Or & a%tﬁ% Wgﬁt %gyetgté)g}c?ag&nt:(&lﬁb%set'hose QLB Eleleu:ﬁ. ilbganes of
small molecules may be screened against the B cell surface marker of interest herein

in order to identify a small molecule which binds to that antigen. The small molecule
20  may further be screened for its antagonistic properties and/or conjugated with a
cytotoxic agent.

The antagomst may also be a peptide generated by rational design or by phage
display (W098/35036 published 13 August 1998), for example. In one embodiment,
the molecule of choice may be a “CDR mimic” or antibody analogue designed based

25  on the CDRs of an antibody, for example. While the peptide may be antagonistic by
itself, the peptide may optionally be fused to a cytotoxic agent or to an
immunoglobulin Fc region (e.g., so as to confer ADCC and/or CDC activity on the
peptide).

Exemplary techniques for the production of the antibody antagonists used in

30  accordance with the present invention are described.

(i) Polyclonal antibodies
Polyclonal antibodies are preferably raised in animals by multiple

subcutaneous (sc) or intraperitoneal (ip) injections of the relevant antigen and an
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Alternatively, or additi ohalrlwy, cells expressing the antigen at their cell
surface can be used to generate, or screen for, antagonist(s). OQher forns
of the B cell surface marker 5 useful for generating antagonists will be

apparent w@ obhepg skilled in the art. Suitable antigen sousEessshits¢DA0L,
cp40, CD 19, CD20, CD22, CD23, CD37, Cb4 and B7 antigen (e.g., B7. 1, B7.2)

antigen for producing antibodies according to the invention are well known.
Al t er nat i vel 3djupapt 5t desy bawsebd te gotnhigitecthk Irglepant painged tbageotewpbat is he  ani no
aci d sequencg. For exa]r}})l e, W.th respect to CD40OL, this is. disclosed in 10
Arnitage et RITOUPQSRESG M BE PR ehioyLe THEVEEAE € Gnk YE}BGQHBW&IE’PP@W@ perum

anti body wiliphgy; :gﬁﬁ't”i%ﬂ!l | 1 }-5‘%&9{“ (& ¥itdi &l o8 j Pat ent
6, 001, 358, i slsugjéﬁ’}(}%v une Ing@ﬁll 9t8, Sah as@?gllrlllte})gqt 1(;5{1' C Phar r?gc():%%tgf cal s
Cor por at i on. défwdteimse sreat, dor ehnGidé OhaRimadpdrnsdy] bgfancaminiboeyer ant agoni sts
other than 15 antibodies nmay al so be adm_ni stered. For_ exanple, the

ant agoni St nEsPTEteRien derouglh pygieiae ceduesy, Mebydraysicsmiprist @raugylysing nal |
| ecul i i Ly fused . ' d-with, . i
roent (suoh. RRRGSL RRbaRABad ShUSE o Aric sOLTL PR NECENR iR R RRLR Ly e

screened agaprsdiffehgt Bl g{o@y,rface mar ker of interest herein in order to
identify a small nol ecule which binds to that antigen. The small nolecule 20
may further be scroemals freimimsizedtaggust 1o antigempantinegeraa démyugatesnrugat ed

with a cytotoxic.agent. The anta i st al so be a pepti.de ner at.ed b
rational desPEAVEIVeRPY SREGETNG S P KSABE It 3ke Pialsih Bren destctierabbigoog)
for exa e. : gpﬁ’\?’é Chﬁj; f I : imc"
or anti rtﬁ)ddy 8%12}11%325% esl émftlﬁgs‘;eé gpéﬁpﬁ]gd%ﬁﬁgﬁ%?&gﬂ antl %131 %C%Hp
exanpl e. Wi kélutibe iteierd ellyraymbRipda bide0 Onetrhentb Yateri ths ghifnald A1ebgepddi valiegh may
optionally be fused to a cytotoxic agent or to _an inmunoglobulin Fe region
(e.g., so asifotocdhf dic gpginalamyuat ofpertids Prsanuesie pfacudepeqradyte agiusal| ar y
t echni ques f 21 0 .1 ho i ed. |

accor dance iy BBLY BbA:Ol SR R0SK A TARR St RSl i bled

anti bodi es Pahy dicorabmantssaget fos aatibody dieer Ahinyals @k Hedstedruatilithaditer by
mul tiple subcutaneous (sc) or intraperitoneal (ip) injections of the
r el evant lant Pigerusniressrablygthp@ngnalosbeestedyyithshe comagate ohtjesempentise, By be

useful to CO@BHJQ\%&t%dttQE driﬁ'!er%f{ﬁﬂ%te%] LhaRY 1 Bufh B SLt c}o@@:[lirﬁcﬁlg reagent.

Conjugates also can be made in recombinant cell culture as protein fusions. Also,

aggregating agents such as alum are suitably used to enhance the immune response.

20 (i) Monoclonal antibodies

Monoclonal antibodies are obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical except for possible naturally occurring mutations that may be present in
minor amounts. Thus, the modifier “monoclonal” indicates the character of the

25  antibody as not being a mixture of discrete antibodies.

For example, the monoclonal antibodies may be made using the hybridoma
method first described by Kohler et al., Nature, 256:495 (1975), or may be made by
recombinant DNA methods (U.S. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate host animal, such as a

30  hamster, is immunized as hereinabove described to elicit lymphocytes that produce or
are capable of producing antibodies that will specifically bind to the protein used for
immunization. Altematively, lymphocytes may be immunized in vitro. Lymphocytes

then are fused with myeloma cells using a suitable fusing agent, such as polyethylene
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i rmunogenic in the species to be imunized, e.g., keyhole |inpet henobcyanin,
serum al bum n, bovine thyroglobulin, or soybean trypsin inhibitor using a

bi functio erivatizing agent, for exanple, maleirnidg 1Y
suifosuccpﬁbwgﬁgugster 5 (conjugation through cysteine resiggg§§8”L“”

N- hydr oxysucci ni m de (through |ysine residues), glutaral dehyde, succiic

anhydri de, SOEydd, to¥orRhhybidGnhBell Whadifg RBnsiRlal Mg odid! BFaBLIAI kY]
groups. Animals are inmmuni'zed agai nst the antigen, imrunogenic conj ugates,

or deri vat i vEsadiye it Hi3r(gycadergic Presd, §°%1)).5 g of the protein or conjugate
(for rabbits 10 o 1Ge,, respect.vel jth 3 | umes of .Freund'.s |l ete
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the sanme anti ; ' i : 1 h a
different cr og%@{rl)lr)\tg% ﬁ%lﬁggg%gﬁ%ﬁ%rﬁ%?ﬁ%gé%ggsgﬁlgggg%ﬁgg lca}rr{é@éeﬁ))lﬁ)r(l)g(rQI[ietgicf)lgrrbi nant

cell culture amippeirel ind hgmedise (A Tanediagyrelieh istigstagen peevetrihe gsowethwh ar e
suitably used_t o _enhance the i mmune response. 20 (ii) Monoclonal antibodies
Monocl onal  antiGER-dsticient ceBt-ai ned from a popul ati on of substantially

homogeneoys ant i bogiaed mEonmbEnL A dual: AU LbadiA, SHIRKI Sl the

popul ati on are Ica XCEpt for possible na ring mutations

that nmay be phagesielipfoduaiittobf aibyay by tHduesectédntivodlyfpréducin®@ar| aiidre
i ndi cates the character of the 25 antibody as not being a m xture of
di screte anti B@Wites to parediina syheas HAE meshwal dmangdheschpeafasedmyclomargte

usi ng the hybti do met hod, i deser i bed by Kohl . t .

256: 495 ( 1975?‘%‘9504% nmélﬁm_% Wyelohd @{‘FS’ SR s fobeenSR bl ROBC @ AMEEL o
4,816, 567) . | mdubeniiydds hetaBleTRINN b Sk TRxtiiete el lADRETbIARRICtdrash DRsgh,
animal, such as a 30 hanster, is_imunized as herei nabove described to

elicit |ympho&plifsniaiiiA mnd §Rc2 onX63 2 gS-6abedliscaveilable st theyAmerirBoBYREs t hat

will specificall } .0_the teln. us i i LoR. At ively,
 ohomes o6 ot afecliSy MRS Gl Rin2 T A S INARE 88 mAlL LR

nmyel oma cel | s hygtoiglyedorfaltéiBhhed didéTiang bagetdscribed fhrake pRIdYEt By bEMEna30 WO
02/ 14021 PCT/ 1JJ01/ 11677 (%I ycol to forma hybridoma cell (Goding,

Monocl onal” Antidgsegional anpbodies glazbomdd/mmunol, 133:300 1 (1984); Brodeur ef al,,
Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel

20  Dekker, Inc., New York, 1987)).

Culture medium in which hybridoma cells are growing is assayed for
production of monoclonal antibodies directed against the antigen. Preferably, the
binding specificity of monoclonal antibodies produced by hybridoma cells is
determined by immunoprecipitation or by an in vitro binding assay, such as

25  radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA).

The binding affinity of the monoclonal antibody can, for example, be
determined by the 30 Scatchard analysis of Munson et al., Anal. Biochem., 107:220
(1580).

After hybridoma cells are identified that produce antibodies of the desired

30  specificity, affinity, and/or activity, the clones may be subcloned by limiting dilution
procedures and grown by standard methods (Goding, Monoclonal Antibodies:
Principles and Practice, pp.59-103 (Academic Press, 1986)). Suitable cuiture media
for this purpose include, for example, D-MEM or RPML-1640 medium. In addition,

the hybridoma cells may be grown in vivo as ascites tumors in an animal.
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Practice, pp.59-103 (Academ c Press, 1986)). The hybridoma cells thus
prepared are seeded and grown in a suitable culture nediumthat preferably

contai ns gpe re substances that inhibit the growth or j,val of the
unf used, ‘gng)roezﬁ{%gonyel oma cells. For exanple, if the par entlgqﬁkrqu/"\é{]%(’rafé cells

| ack the enzynme hypoxant hi ne guani ne phosphori bosyl transferase (HGPRT or

HPRT) , the cul t ur eryEEbkER16RA ki@ oRMREEEQRRBY iIncRiubalohds b biitabREdepsiBted
hypoxant hi ne, aminopterin, and thym di ne (HAT nmediun), which substances -

prevent the doowthe oftur¢i@RRImefscieefitidced desum b cPredtiona dmmpebglobuloel | s are
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tunors avail abl e fDNA drivedisa) the nsiddartatar@otiebi stendibuisolated Gad tequendsdn

Di ego, 15 California USA, and SP-2 or X63-AgS:-653 cel|s available fromthe
Ameri can Typ&SIERONYEHIE] PECEHBIFS (R8n Ry $89E olprigisolide proRes Mahers cARadloma
and nouse- hu - el j | ' for the
oroduct | on of R Tonel andie et FBGHT B ResarT 1GRERAURRERLRS 35 300 4

(1984); Brodeutib&died)l The hiybridsmaralls fité bodyreRradueticedf iedMMNguescand
Applications, pp. 51-63 (Marcel 20 Dekker, Inc., New York, 1987)). Culture
medi um i n whilgHatgghe ragY bg piaced dite wkprgssian werserg.arhighhare thendamnster'sd of

nmonocl on angi | J I iAst.. 1] I.gen~. Pref.er abl fndi ng
peci 1 Py GRtodBRh sk 2 6B RS b SN bRn i SRR peby e
det er mi ned byehsBineplethRellathd @oaiot BtheAlist frodutd Bnbiindl dh@iliapsayin, BUCh as
25 radi oi mmunoassay (R A) or_enzyne-linked innmunoabsor bent assaé l&EI._I SA) .
The bi ndi ng #@btdinithssyathasireotpaneslonallanihediesoahe reombaenideghelle, Ryeew
determ ned by _the 30 Scat,char,d_anal ysi.s, of Min et al. . .Anal.. Biochen:.,
To7 220 ( 1988 EneR B SR RP R GAR R alon 4T rRcte R sk e Plo L REHIEE

anti bodi es ofSKeh@ dd@s] Cog. 3pisPaGH ey, P856-p62 Y1993aNdildruashiny Fhyundhe

cl ones may be subcloned by [imting dilution procedures and grown by

st andar d lfet Htars., (88d5hd.SSNBRB2). onal Anti bodies: Principles and Practice,

2D, 20103, (ACaem ¢ B et s T TR ot D P35,
celI's may be @giaive dgdinét ¥ CTHRMOIATD SCIHAUN@TS0, Br @D4BHroin: or Péptide (e.g., such
as the gp39 fusion protein described in U.S. Patent No. 5,945,513} is to screen
expression libraries encoding immunoglobulin genes, or portions thereof, expressed in
20 bacteria with a CD40L, CD19, CD20, or CD22 protein or peptide. For example,
complete Fab fragments, Vg regions and Fv regions can be expressed in bacteria
using phage expression libraries. See for example, Ward et al., Nature 341: 544-546
(1989); Huse et al., Science 246: 1275-1281 (1989); and McCafferty et al., Nature
348: 552-554 (1990). Screening such libraries with, for example, a CD40L, CD22,
25 CD19, or CD20 peptide, can identify immunoglobulin fragments reactive with
CD40L, CD22, CD19, or CD20. Altematively, the SCID-hu mouse (available from
Genpharm) can be used to produce antibodies or fragments thereof.
In a further embodiment, antibodies or antibody fragments can be isolated
from antibody phage libraries generated using the techniques described in McCafferty
30  etal., Nature, 348:552-554(1990). Clackson et al., Nature, 352:624-628 (1991) and
Marks et al., J. Mol. Biol., 222:581-597 (1991) describe the isolation of murine and
human antibodies, respectively, using phage libraries. Subsequent publications
describe the production of high affinity (nM range) human antibodies by chain

shuffling Marks et al., Bio/Technology, 10:779-783 (1992)), as well as combinatorial
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WO 02/ 04021 PCT/USO /156 7 7 The nonocl onal antibodi es secreted by the
subcl ones are suitably separated fromthe culture nedium ascites fluid, or
serum by conventl onal i munoglobulin purification procedurgs such_as, for
exanpl e, PYLEM2A- Sepharose, hydroxyl apatite chromat ography,Vy{i3677

el ectrophoresis, dialysis, or affinity chromatography. 5 DNA encodi ng the
nonocl onal i.s. read o E.g‘g(q tional
pr ocedur es (%febgg%%ﬁasﬁﬁggor‘?agr%{)lﬁlﬁ%?deng% eags (ﬁgﬁ%? at Q%ag%&)@ég@
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anti bodi es). The h idoma_cells serve as .a preferred source of such DNA.

Once isol at éachmwsmvw @éﬂrpflﬂé@ééo ir?ﬁlﬁolé%lé@@é‘glpéﬂ apEbe B ybridAmeh ar e

then transfe d. Ounto coli cells, siman CGCS cells,
Chi nese I—Iamstcttg((r?1 Ay ot 10110%&?%110%0111% ‘g%é'rléineé cell's that do not otherwise

produce i gnunogl ObMdtlﬁdel@éléé for ptr&iucﬁﬁtlﬁbﬁbcﬂ&ﬁl gMbohRS (IGIACBB dﬁ@d‘i@&b&hﬁlﬁk
antibodies in the recombi nant host cells. Review articles on reconbi nant

expressi on i rICh4gtemchudofg Dinae AEFGLragdmhensa iil49ddgnd svatebldenorSklonela et at

Curr. inion in ILnn 6-.26 199 and Pl uckt hu nnunol . 15
Revs. , 130 15¥1PBRIEE 1665 ARG BB Iat Hoar v garics SrF R Upat PESBne i bodi os,
or antibody fK ?l'i@%ﬁ%ﬁNo rW@?@SM%@f%Htl@l%H " An{Hah8b Ankbddles Qaz@ses@@%%éodrf"irnmo

protein or pep g., such as the gp39 fusion protein descri U. S.
Pat ent No. 5,145eaBlB)gsics wincls ereareorperafeddmsiinhy kéftrenrd iashenaviiétyg

DAL R, BB reRlm e el BB pa FHOOORSP! GEARFTIEST SEOAPEEE ab

fragments, VH.Jeg). @gspl%ﬂgcéﬁvreﬁ}%l 1985 Sr%{-lﬁoﬁééjirzg@’gtﬁﬁjda%gWﬁa‘Pﬁ@é@ 6aH§Qz§‘-9

phage expression |ibraries or exa , ture 341: 544-546
(1989); Huse 2t hyiriddBcas poeh@dfy tha 29 5’6]3215]24(3]198@1))odias)desﬁdb@*a/febewteye et at,

Nat ure 348: 552-554 (1990). Screening such librarie for_exanple, a
CD40L, CD22, ogitarh ‘%ﬁ h%ﬁ{pvb%gﬁq;éheg Heafr tV?“ﬁ’r%ﬁBbﬁ“@%FWFfragnents

reactive withcy, Q@% (AT, 16§01gc%%rsi‘t\l/§‘?\? bRl vineo 36l i%obuoﬂmuse
(avail able from can é used to produc€ anti bodies or fraghents

t her eof . 15n aSépirZ nw%mmahybmmmm asigned AMOMAdesfioadineibes can be

i sol at ed fro bod peEh)%Iq lhl {J)rarl es generat ed using the_techniques
described in %?‘P‘i -l hypridapa Weeassypgd g (5Ag¢erg0pNUICE ckson et

al ., Nature, %@q ﬁgnﬂ 628 (1991) and Marks et at, J. Ml. Biol., 222:581-597
(1991) descri the isolation of nurine and hurran anti bodi es, respectively,
usi ng phage |i br ar Tas DISabdsgmanbe m&nihﬁezhlfommptéebp pitsgtutihg t}mrcm)durgt i on of
high affinity (nlVl range) human antj bodjes by % )
sequence for human eavy- and light-chain constant omains 1n place of the
20  homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, et al., Proc.
Natl Acad. ScL US4, 81:6851 (1984)), or by covalently joining to the
immunoglobulin coding sequence all or part of the coding sequence for a
non-immunoglobulin polypeptide.
Typically, such non-immunoglobulin polypeptides are substituted for the
25  constant domains of an antibody, or they are substituted for the vaniable domains of
one antigencombining site of an antibody to create a chimeric bivalent antibody

comprising one antigen-combining site having specificity for an antigen and another

antigen-combining site having specificity for a different antigen.

30  (iii) Humanized antibodies
Methods for humanizing non-human antibodies have been described in the art.
Preferably, a humanized antibody has one or more amino acid residues introduced
into it from a source which is non-human. These non-human amino acid residues are

often referred to as “import” residues, which are typically taken from an “import”

33



shuffling (Marks et al., Bio/ Technol ogy, 10:779-783 (1992)), as well as
conbi natorial 32 WD 02/03621 PCT/ J SOL / 1967 7 infection and in vivo
reconbi natjion as a strategy for constructing very |large phage libraries
(Wat er hous¥C 8P - Nuc. Acids. Res., 21:2265-0-266 (1993))PCHHEE/1¥Hese
techni ques are viable alternatives to traditional nonoclonal antibody
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are de in PCT
Patent Appl i M@ IB23-3) G8B 8 Hethoryan & eédSeigipes 29p393APPBAHPER).4nd Uses

Therefor;" the.t ni of ich are incorperated. i  Leference in
their entir et{}%sqtgﬁé’éw%&%éﬂ%}e%@ ‘éf’%%“?%%”ééftt?’? %ﬁﬁ(&g#bg@iéﬁ{se%f#%%&f%s of the
i nventi on sar emMiasandibodik A@Mdiﬁg%r?@chﬁh@ﬂ&&i@éﬁ’*ﬁﬁﬂ%@lds\é@é Yhilerfeydtibdaieas
24-31 and 89-76. The 89-76 and - 31 hybridomas, producing the 89-76 and

24-31 anti bod{{&§, Paters P 14816)5¢7) whsrein subpagiallydessiten an hagiiovhas vansbdf t he
Budapest Treaty with ihe ric pe Culture Collection (ATCC), 10801
ni ver ai ty. 61 Smih s b 0PRpEERy RS mamponginersatae oS higrmhin 59- 76
hybr i dona. vas sl QR e ATEGuAGERSE kA RMARR! ol hidArAfbbliRs A wblon

hybri doma was assi gnéed ATCC Accessi on Number ~ HB 11712." The DNA al so may be
nmodi fi ed, f orsaxanydesyariaylesegen rdsulnenand fossibhdsange FRagsiénesart gnbdiumted biyeavy -
~and |ight-chain. constant donmains in 8' ace_.of .the 20 honol ogous nuri ne

sequences!{ U. §51985% B 38l080Uss1ES Bgpdentgniibadies: et al., Proc. Natl Acad.

ScL USA, 81: 6851 (}f8¢idicc M hu¥anGAUANE Abin¥ink 0bdth Beht Snd Heavyl FIBGaqRUl i N
codi ng sequence all or part of the coding sequence for a

non- i nr nunog! olalynigrihghnypepdd abebodiyypis vetyl iynpostanhtonedad eantizeglcgyuAceording

pol ypeptides are substituted. for the 25 consta domaj ns. of .an_ant| body, or
they are _subs{qr'gﬁts‘éaaslieéir !}J’Fﬂ%ﬂyg}eﬂ‘&& @?8%“&9??50&_6 vaha lér?@?l&é?meﬁ%? Ohg site
of an ant | DochindiRdgs ek SRR HcGenlt MAER! o ARLLBOM M PRI S iBSANE
antigen-conbining Site having specificity for ‘an antigen and anot her

ant i gen- cnbi sequgn@st Ehdlamangegpece tvhchtiy clioeest o dhat bEttenbdenttis gen.ac8ptéd i 1)
Humani zed anti bodiies Met hods for . humapi.zi ng non- hupgan anfi hodi es have been
described in fhiehuman fsmevorigeion (§R fﬂﬁiﬂ? buganizes %@W‘fi’a@%ﬁ@ r’)r/mre

am no acid regjdues; 1184 H985G88Y3). Chothia et al., J. Mol. Biol, 196:901 (1987)). Another
method uses a particular framework region derived from the consensus sequence of
all human antibodies of a particular subgroup of light or heavy chains. The same

20  framework may be used for several different humanized antibodies (Carter et al.,
Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immunol., 151:2623
(1993)).

It is further important that antibodies be humanized with retention of high

affinity for the antigen and other favorable biological properties. To achieve this goal,

25  according to a preferred method, humanized antibodies are prepared by a process of
analysis of the parental sequences and various conceptual humanized products using
three-dimensional models of the parental and humanized sequences. Three-
dimensional immunoglobulin models are commonly available and are familiar to
those skilled in the art. Computer programs are available which illustrate and display

30  probable three-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely
role of the residues in the functioning of the candidate immunoglobulin sequence, i.
e., the analysis of residues that influence the ability of the candidate immunoglobulin

to bind its antigen. In this way, FR residues can be selected and combined from the
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into it froma source which is non-human. These non-human am no acid
residues are often referred to as "inport" residues, which are typically
taken from an “inport" 33 WO 112/04021 PCP/ U S01 /15677 variable domain.
Humani zat i*9 ”H&ﬂ’gge essentially perforned following the netifddVet!/15¢¥nt er
and co-workers (Jones et al., Nature, 321:522-525 (1986); Reichmann et al.,

Nat ur e, 332: 33313241 4rk9AB8Bbrt sMAINORNS @hﬁtth@fiesireg’%hfﬁﬁ&@y cﬁ%&'téééﬁ- 1236,5(1988)),

by - substituting hypervariabfe region sequences for "the correspondi ng
sequences of iacrbadedaHmigror the dyrgetAnt gerdsngl aghiesad hin'"denemhi the dypantmdbodi es
are chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially
less than an PRORCEIERAH Qe BIbmog shasantiehy ThEehed Hustioetsiaa 2hjeithe
correspondi ngoiﬁ@ﬂgence froma non-human species. In practice, humani zed
anti bodies are typically human anti bodies in which sone hypervariable

regi on resi dues and possibly sone FR residues are substituted by 10 residues
fi-om anal ogous sites in rodent antibodies. The choice of human variable
domai ns, bot Wi gh¥riaaidEeR aifodiess be used in maki ng the humani zed
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cal I ed " best-fi t" %&ﬁ%&@ﬂ%‘g&%e 8:1’?_81«1;\5 @f _g?l%égt\ll%llteé%nﬁl Sﬁﬁ]iltﬂ%odflesalsrodent
anti body is sgEasRe®yauRASL BiREHRPlip. ot nbssan%@hs!%ﬁwmé}@ icularly, this

vari abl e-domai n 15 sequences. The hunman sequence which is closest to that of

t he rodent | stecliequeaesdistiethe gaserathen dfimimatized mpiibedies whiahncqni) nhekey he
humani zed .ant i bo Suns et..al., J. lmzunol.,.151:2296 (1993); thia et
al., J. M. Y Pk dgfg}@%r&cﬁfdélwg%ms%aﬁ%smesnéﬁhmfﬂg%%e iR PRy
framework regic@festens S entireQMeldie KRASFBS Usis FRAURNESs Ao dBbdrdRENRN

antibodi es of a particular subgroup of light or heavy chains. The sanme 20
f ramewor k maycdyemaslydssigredd &6 epplicdiion Moedd/3RAUNER] Zled ondanbodi2és 19%ar t er et

| ., Proc. Natl, .Acad.. Sci. 9. 4285 ; t N M
i et 28hkn 88 8Shandin . SRR RE A, RN e uBihaneve
humani zed wi t fori@hainliahapfofty. 9iseRl Nondt/ys54,9¢1,t18a 8nké19e8, B0 QLiNGYis
favorabl e biological properties. To achieve 'thi's goal, 25 according to a

pr ef er r ed et ind]ly heomtinbatimd-inpart b 8l.2SearbNpr ¢paB edobyfilad gnhycs 4961. anal ysi s

of the parent quences and varj.ous conce umani zed prodycts using

t hr ee- di mensi @%{é?& bud dstﬁ?)f’a‘teweapﬁ ?aé]r‘?flg er Q%Hﬁgé?é{ﬂ%(’ggﬁe ’é’&a[fgﬁfﬁtgg?’yThr ee-

di mensi onal i parRRQl iRkt yipmdeliginar e comonly available and are famliar to
those skilled in the art. Conputer prograns are available which illustrate
and di splay 30 probhbltehhiyneerodifreeasiiloniads spomtioat tiedyi weabt sutrgepiastlys of

sel ect ed candi dat e e e . . . : o
: rejected upon administration in humans. This technique relies on immunization of

20  cynomeolgus monkeys with human antigens or receptors. This technique was
developed to create high affinity monoclonal antibodies dirécted to human cell
surface antigens.

Identification of macaque antibodies to human CD40L, CD20, CD22, CD40
or CD19 by screening of phage display libraries or monkey heterohybridomas

25  obtained using B lymphocytes from CD40L, CD20, CD22, CD40, or CD19
immunized monkeys can be performed using the methods described in comimonly
assigned U.S. Application No. 08/487,550, filed June 7, 1995, incorporated by
reference in its entirety herein.

Antibodies generated using the methods described in these applications have

30  previously been reported to display human effector function, have reduced
immunogenicity, and long serum half-life. The technology relies on the fact that
despite the fact that cynomolgus monkeys are phylogenetically stmilar to humans,
they still recognize many human proteins as foreign and therefore mount an immune

response. Moreover, because the cynomolgus monkeys are phylogenetically close to
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i mmunogl obul i n sequences. | nspection of these displays permts analysis of
the likely role of the residues in the functioning of the candi date
i mmunogl ohulin sequence, i. e., the analysis of residues that influence the
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primatizef amuhbediogsteypurc(NsabaenaOIHoey. The Viadt hatithal ydensiaig itihes WayTan
constant sequences. This reference is incorporated by reference inits
entirety her @éuniiNglpéenabody fias HeZHnilpmeolpgous|ie thedwnsstisbeseqnence obhvroal y
assigned U. S.. |i cati.on. No. 08/379. 0 file uary 25, 1995, which
e cont i nodpeRosfetE Tl i0ng ey ians P ogdl o Y 10 002! which
is a continuationag Aedfibbd FhddeStheSereba iNentiOH t8REs, 28 parttbiechsbBE ch 23,
1992, which is 15 finally a continuation-in-part of U S. Serial No.

07/ 735, 064, fi¢mnglohal yntmndiesgy prim@gyed 7o thezged vitich gyasperifiaioplineat i on

t her eof I ich.are i,ncorporated referen in their entirety

nerei n. i s CREFHiET B TR S b ub S et et o
anti geni cal | YoDA@ICEA0g dinR R Ad BB R A ROpiMaRMPRD StonHleDehReh Tirshdempel i es

on i mmuni zation of 20 cynonol gus nonkeys with human antigens or receptors.
Thi s t echni queD¥RIs witlvtbE ageaati fied antibadies irgherapéiitically effentive lfmgmenta tierdnd)li es

O o S Lase, AT LSSy Lot el lon o meaque e
DL " O g g e, B it oy oy
usi ng t hdSnetintdendesoriekpded formsrofondlygnaasyiegpeiklly. Bcelpyhploates and No.
08/ 487,550, filed Jung, 7, 1995, Incorparated by reference;in iis entirety
the signals of CD40 permitting it to survive and avoid IgM- or Fas-induced apoptosis.
Manufacture of monoclonal antibodies which specifically bind human CD40L,
as well as primnatized antibodies derived therefrom can be performed using the
20  methods described in U.S. Patent Nos. 6,001,358 or 5,750,105, both assigned to IDEC
Pharmaceuticals Corporation, or other known methods. Preferably, such antibodies
will possess high affinity to CD40L and therefore may be used as
immunosuppressants which inhibit the CD40L/CD40 pathway. Similar techniques
will yield monkey antibodies specific to CD20, CD19, CD22 or CD40.
25 Preparation of monkey monoclonal antibodies will preferably be effected by
screening of phage display libraries or by preparation of monkey heterohybridomas
using B lymphocytes obtained from CD40L (e.g., human CD40L) immunized
monkeys. The human CD40 can also be from the fusion protein described in U.S.
Patent No. 5,945,513,
30 As noted, the first method for generating anti-CD40L, CD19, CD20, CD22 or
CDA40 antibodies involves recombinant phage display technology. This technique is
generally described supra.

Essentially, this will comprise synthesis of recombinant immunoglobulin

libraries against the target, i.e., CD19, CD22, CD20, CD40, or CD40L antigen
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Ant i bodi es generated using the nethods described in these applications have

30 previously been reported to display human effector function, have reduced
i mrunogeni ci t and long serumhalf-life. The technology relies on the fact

t hat desﬂW?%ZQHQIfact that cynonol gus nonkeys are phyl ogenB¢ T8y ni | ar

to humans, they still recognize many human proteins as foreign and
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t her eof whi cHORENS RAGHHG RGTHRA TR ABPROIRS MERt S gBRN EREORRIL RS e RSP abl e
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anti bodi es (dechrvdogypend databdsgs ebitentingymurhaagaeaiest hereof ), while all ow ng

t he conbi ned antaggnijstic effect an _posi.tive co:stimul ati i.th an
agnosti c 1E)ffect ongHgéﬂFPVéneé? @Wdﬁ?ﬂgse\%/im Fmﬁélogbﬁ%sé]fgﬂ?féé{giba 20 LCEPRFR¢bach

for 15 inter 3ehP lL.apsed forms of malignancy, especially B-cell
| ynphormas an *eul?err?fé(gr. ﬂ"[I')'he functional activity of the identified
anti bodi es i s defi fitd skgond methbd gnvdlves the gnabsizatfiorCokfodeysyi.kt, nragaques,t 0

survive and avoi.d 1 gM or Fas-induced apoptosjs. nu ture_of npnocl onal
ant i bodi es WP feciesied ianyeen mg%mﬁ@%&?waﬁ%@%&s%@ﬁpﬁaﬁ%@

ant i bodi es dety r.ef I, S ..descri bed
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anti bodies w |l possess high affinity to CD40L _and therefore may_be used as
i Munosuppr esYBRPRIZEA REHFRIBG antkgenEpntscrrterso Nakepvythe mspitant antbodifsi ques

R e R
screeni ng- of ghAg€l WBphayNeiviriardres, comBynBrapghad UM Sefial NmnkeB79,072,
het er ohybr | doirirlae% January 25, 1995, which are incorporated by reference in their entirety.
20 The significant advantage of antibodies obtained from cynomolgus monkeys is
that these monkeys recognize many human proteins as foreign and thereby provide for
the formation of antibodies, some with high affinity to desired human antigens, e.g.,
human surface proteins and cell receptors. Moreover, because they are phylogene-
tically close to humans, the resultant antibodies exhibit a high degree of amino acid
25  homology to those produced in humans. As noted above, after sequencing macaque
immunoglobulin light and heavy variable region genes, it was found that the sequence
of each gene family was 85-88% homologous to its human counterpart (Newman et
al., 1992).
Essentially, cynomolgus macaque monkeys are administered human, CD19,
30 CD20, CD22, CD40, or CD40L antigen, B cells are isolated therefrom, e.g., lymph
node biopsies are taken from the animals, and B lymphocytes are then fused with
KH6/B5 (mouse x human) heteromyeloma cells using polyethylene glycol (PEG).

Heterohybridomas secreting antibodies which bind human CD40L anti gen are then

identified.



usi ng B | ynphocytes obtained from CD40L (e.g., human CD40OL) i nmuni zed
nonkeys. The human CD40 can al so be fromthe fusion protein described in

U S Patent No. 5 945 513. 30 As noted, the first nethod for generating
ant i - CD40YOA¢21cD20, CD22 or CD40 anti bodi es invol ves ﬂgﬂ%aﬁﬂﬁéﬁF phage
di splay technol ogy. This technique is generally described supra.
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stability. Essentially, to adopt phage display for usé w t'h nacaque
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whi | e devel opi ng tﬁﬁeSwﬁﬁﬁq%gﬂitw%w@%ﬂswsaﬁéaaa&l Sdick g Ky human

sequences. 10 I galal r I.SE i i gne
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t he i mmuni zat mehcybmubgisaysnkeys)e Otheraamelewhichagsi hsiiseti he raies uitébddastto gen
target, i.e., hunaggﬁD%Q, C@?%, CD22, . CD40 or CDAOL. The inherent advantage
of macaquds f BrmgeRDHALiBs s bHAeBeIdHRAIedA the dellevengsmics, a7is,WREEPISUpr a.

In particular 1 ol gus nonkeys, maybe i munized

agai nst hunanhgﬁgggéﬁgﬂ%§¥%g§%§§gF§ﬁ¥%@§g%ver, the resultant antibodies my
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et al., (1992), .and Newman et at., commonly assigned U.S. Serjial No,
087379, 072, FRlgH AWRHGANyed clongyariakie demmainseqyenees 195 tha WanBiacugs @ ence in

their entiret ﬁﬂ'm%gzéﬁ%ti%hgﬁk E%gﬁﬁﬁlxggé%}i@&ﬂn%e@ﬂ% Bpgh ?%92@t£fd'l€r LM
cynonol gus nohkeys 1s that these nkeys recognize many hunman proteins as
foreign amd t beslghySpBaidl e, 879,072 Atedfi Janmay 29N 996, Bath iolf o€l arednedpaviatdd hi gh -
affinity to desired human antigens, e.g.,. hunan surface proteins and,cel
receptors. MP¥&ceienchbergins &spariplly dls spigilvgdrstion pERMNA, therofsimy epINEiFtHs |

the resultant Apb RO LamBithlRoh aftrdr8Y) peeOSSe A spRBHIGARELY. Suitable
primers are described in Newman ef al., 1992, and in U.S. Serial No. 379,072. Similar
techmques will yield cell lines that express antibodies specific to CD40, CD19, CD20,

20  orCD22.

Cell lines which express antibodies which specifically bind to human CD40L
antigen are then used to clone variable domain sequences for the manufacture of
primatized antibodies essentially as described in Newman et al., (1992) and Newman
et al., U.S. Serial No. 379,072, filed January 25, 1995, both of which are incorporated

25  byreference herein. Essentially, this entails extraction of RNA therefrom, conversion
to cDNA, and amplification thereof by PCR using Ig specific primers. Suitable
primers are described in Newman ef al., 1992, and in U.S. Serial No. 379,072. Similar
techniques will yield cell lines that express antibodies specific to CD40, CD19, CD20,
or CD22.

30 Cell lines which express antibodies which specifically bind to human CD40L
antigen are then used to clone variable domain sequences for the manufacture of
primatized antibodies essentially as described in Newman et al., (1992) and Newman
et al, U.S. Senial No. 379,072, filed January 25, 1993, both of which are incorporated

by reference herein. Essentially, this entails extraction of RNA therefrom, conversion
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25 honol ogy to those produced in humans. As noted above, after sequencing
macaque i mmunogl obulin |ight and heavy variable region genes, it was found

that the %ﬁg?i’i@mnm each gene fam |y was 85-88% honol ogog&%&“i §ml;|uman

count er par et al., 1992). Essentially, cynonol gus caque ‘nmonkeys
are adm ni stered human, CD19, 30 CD20, CD22, CD40, or CD40OL antigen, B

cells are i sobaipadh LhAr&hiaBatdR: tBereof ROR WBRGE. %_léb?ﬁ& $Pnfhe S@lie fromthe
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or CD40, it ig @gsj.rable that they do so in a manner which interrupts or
regul ates CD40 signal i ng because such antibodies potentially may be used to
i nhibit tise interadlld conadfmdzO vandtid géded @re theh ilBettb@irto anerpeEsioeee@bor S.

i f anti bodi es can be devel oped agai nst nore than one 5 epitope on CD40OL or
CD40, and t heWhishcopigine dumpiaheavyiang Baht g ¢rastant 168190 EB%Hi REsderabbh s sy may
potential ly provi synergi stjc eff S, e ed_ | i.Qn invol ves

t he use of anéfger‘f %6%51%% %ﬁﬁﬁéstérgre?{%gﬁé%vecﬁ}o%ﬁ? ?ea?%%i‘r Ee#%?e&;tﬁo agnti body :

(e.g., prinmtEEOSPUAN HEs RcdRReHhRR thd3aAs]loIRE PR oterRAHarkY N AN h@use
nonkeys). Qther animals which may be used to raise antibodies to 10 human

CD40L i ncl udebetpglobuy majeppromiofart e SVE0 origin ¢ixieplassitiog: theihowing grewth gui nea
pigs, hapsters. nonk L-0S oats and rabbits. Cell |ines which express
Bt bod o waraelp et oS briaies R BRasp o T paes Sael SR TRt o
cl one vari abl o BiiuSRIbANE RepaQ 146 RMLaACpo8, He diRVdORIAte @Eductase

anti bodi es essentially as described in Newran et "al ., (1992) and Newran 15

et al., U S Sueithe hvpan 3neuogdobilinl gahmiahvagymas, 4 BB g6nstatrhgioh amii ch are
i ncorporated , by referenceg.herein. Essentiall his entai]s extraction of
RNt her f ronl R SCRRBEG It SHataS PETOBH FPEh U that WSr SPrRERT L ng
I'g specific pplimBliged aRUbSEE @ onRAdARISI & HESE VagdbleteploWmRpeet al ., 1992,
and in US. Serial No. 379,072. Sinilar techniques will yield cell lines
that exprkss tmsfstianas CEpell; followedInaseleationdn GADEGentagng meaddeR andel |
| i nes whi ch eﬁgﬂleﬁs V%nt i bﬁ %ﬁs whi ch specifically bind to human CD40L
antigen are tH&HOUSEH® #GP Dvari abl e domai n sequences for the nanufacture
of For example, this expression system has been previously disclosed to result in
primatized antibodies having high avidity (Kd < 107° M) against CD4 and other
human cell surface receptors. Moreover, the antibodies have been found to exhibit
20  the same affinity, specificity and functional activity as the original monkey antibody.
This vector system is substantially disclosed in commonly assigned U.S. Serial No.
379,072, incorporated by reference herein as well as U.S. Serial No. 08/149,099, filed
on November 3, 1993, also incorporated by reference in its entirety herein. This
system provides for high expression levels, i.e., > 30 pg/cell/day. Of course, the same
25  methods can be used to produce cell lines that produce antibodies specific to CD109,

CD20, CD22, or CD40.

(v) Human antibodies
As an alternative to humanization, human antibodies can be generated. For
30  example, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For example, 1t has been
described that the homozygous deletion of the antibody heavy-chain joining region

PH) gene in chimeric and germ-line mutant mice results in complete inhibition of
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primati zed anti bodi es essentially as described in Newran et al., (1992) and
Newman et al., US. Serial No. 379,072, filed January 25, 1995, both of

whi ch ar e, rporated 25 by reference herein. Essentially, hSg6Rtails
extractigﬁkgﬁgﬁ%x therefrom conversion to cDNA and anpliFéggngﬁ%fhereof
by PCR using Ig specific primers, Suitable primers are described in Newnran
et al., 1992ndapehdud abkiSod BpFddattide TraddeddLihe Hu dnalerm!BRNMMURSIWI] Vi el d
cell lines that express antibodies specific to CD40, CD19, CD20, or CD22.
30 Cel | |i negenglareli respehegsmahng hodhané snigh maH repetinfthepiodyctiimef tumahuman
CD40L antigen.are then used to.clong variahl e domai ueng, or, 4 he
nmanuf act ur e %ﬂ‘q bogies FRpp ?Iéﬁge&m}f%ﬁg%gegs%gn? Pg?}?o;ynégp ‘6122% P F%ﬁgl‘{f"mn et
al ., (1992) gnd HeveRM (1893)abakcbblyEs ez%.r,IJ@Azu}\bk?es@:bgs.%@z(}é%%eﬂr&%%ﬂ 25,
1995, both of which are inéorporated by reference herei'n.” Esseftfially, this
entail s extreaatli daaiofn iRNAuich€er:23 (1093 );,com/EB Radent NBB. M6P DA6D A0S P13 PEEd USO1

15677 to cDNe\,Eggg anplification thereof by PCR using I g specific priners.
Sui t abl e pr?»ﬁé?’ te described in Newman et al., 1992, and in U S. Seri al

No. 379,072. Siml echnj W [ j t ess

ant i bodi es speci fﬁ?tre{nc?h Obﬂﬁ%glh%b%gﬂ Bfé}é& ?&%@fﬁﬁf@ﬁcﬁ\’%ﬁ% nmonkey

vari abl e geng43:55555h€rpoonsedt wduded tt® peoduex hruessi Mfibvdies aid aibodh cont ai ns
human heavy and |ight chain constant region genes, Preferably, this is

ef f ect ed usi RESHEHF Fprier Ao ExpuassipbRly ¥ariabledl) dpman gene reperieresf@y to as
NEOSPLA. ; Jhi 5 .ve LN . C ] [ oot er/ en t he
mouse  bAla SPER kel Gl oA shalfin Y R ARYR L B S R

bovi ne grow bloéd inframe éntoddithat e mdj @t dranirke ¢uensetein eaidLTiatilamentous
phosphot ransf erase_exon 1 and exon 2, human i mmuno Tobul'in ka pa or | anbda

const ant r egh#ierianhaseisnglapo Mol Jaeields erflidisnlryed g Aectional antibedy Iragmmbditobul in -
o oo ¢ HE e DBk Bt SRR G ERAE caThi o0t Chon s

been found to Tes _ el "expr essron of ( _

upon i ncor pOEﬁgle@i‘raﬂﬁed@m&éoyﬁbfﬁf&gﬁiagégbﬁ&p@,emﬁpﬂ@bdsééiBﬁftl‘%?ﬁmafbnhln CHO
cells, followed by selection in (418 contai ning nmedi um and net hotrexate
anpl i fi c&®i onropEBres @k ippardibodyiiadsoagpiesiadertiopsiidhe gens aneeding it ansbedyy

di sclosed to result in primatized antibodi es _havin i.gh_avidit Kd <
10 200 aua i itnis shike REDHTEL s b bRAPE BRpHEVIE Sl sRPe A bEbER < (1o
anti bodi es haye M@es dfsplitahbeSrerfornkd 29 ablfieBadEoahdts; ol theirSReiehisks ety and

functional activity as the original nonkey antibody.
Johnson, Kevin S. and Chiswell, David J., Current Opinion in Structural Biology

3:564-57 1 (1993). Several sources of V-gene segments can be used for phage
20  display. Clackson et al., Nature, 352:624-628 (1991) isolated a diverse array of
anti-oxazolone antibodies from a small random combinatorial library of V genes
derived from the spleens of immunized mice. A repertoire of V genes from
ummmunized human donors can be constructed and antibodies to a diverse array of
antigens (including self antigens) can be isclated essentially following the techniques
25  described by Marks et al., J.Mol. Biol, 222:581-597 (1991), or Griffith et al., EMBO
J. 12:725-734 (1993). See, also, US Patent Nos. 5,565,332 and 5,573,905.
Human antibodies may also be generated by in vitro activated B cells (see US
Patents 20 5,567,610 and 5,229,275). A preferred means of generating human
antibodies using SCID mice is disclosed in commonly-owned, co-pending

30  applications.

(i)  Antibody fragments

Various techniques have been developed for the production of antibody
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This vector systemis substantially disclosed in commonly assigned U.S.
Serial No. 379,072, incorporated by reference herein as well as U S. Seri al
No. 08/149,099, filed on Novenber 3, 1993, also incorporated by reference
inits entFB%*Herein. This system provides for high exprpggéq%H‘?(’é@el s,
i.e., > 30 pg/cell/day. O course, the sanme 25 nethods can be used to

produce cel | ghinest Pl REAAYCEH ANELAQILE Sy SPEG el Gid Protddbiic di%?gangqho@ﬂ, or

CD40. (v) Humafi anti bodi es an alternative to hunmani zati“on,
anti bodi es canadentjbodiea(sed, c. FoMordfotexap) Suridl df Bicvhempassidbiephk@idgal oduce
' ca of

e Rl Eo P s b e B AL S,
endogenous i gy B%Q{nggfs dtaﬁ nB&P?éF{?%?HBE'eA- E@%c&%@%o?%@ih%m@l%& dAfE Mo, descri bed

|
t hat the honmpbzygou¥§ etion o e antl chain jorning region

PH) gene §n ekinBlel theahtibeey frabinBetsWdh ®BlsdIA6E fofsik bbtibolyGaRRY 18ireres
i nhi bition of 39 WD 02104( 121 PCT/ US01/ 15677 endogenous anti body
production. Tsansstépbove.t AbcinahuelygeatmSH fagimenis saybe Buedtly reepvaeddromadg. i n
such germline,.nu t mece will . result_jn, Bro ti,on of hunan.

ant1 badi o5 ubeh BhERGaien s gl Tl g aeBieRCorPlerd. SP PR pomn g
Acad. Sci. YBAI6R0525Poch)f 189 kdindak aRoMkE SopRbachl F(aDB WaBmeR6 2255~ 258
(1993); Braggennann 5'et at, Year in ininuno., 7:33 (1993); and US Patent
Nos. 5, 591, 66®]ats]d §86ctB6HomuTdcorBbinast 86T celhrwlona ddthorteginipieade thg spl ay

OO Y TR A T G S S O
| mrunogl obul iehbéairh@hh ané MtisRRBIMNERREs h 8RR QalfBy fh@nk Qs B8y zed

donors. According to this technique, antibody V domain genes are cloned
in-frame int ®3&i60Bey US Resgrd Nao 5,571k ; endlI o abere Nv. §ehise,468. Bhefantibodsnt ous

bact eri ophage, such as or . fd, and djsplayed_ as .functi I j.body
fragments on%apgﬁb@ngfﬂa?%%‘?at%aﬁﬁﬁg@ arf'l‘gcF%flesg’ég%f{}?eljfﬂgte’?ﬁ?é\heﬁagous
particle contpgf Asmdle SSNG! 18reat ﬁlﬁnﬁﬁ? D &0PMaPhe IR RIBER I BRBME .

sel ections based on the functional 15 properties of the antibody al so result

in selecflbon of the gene encoding the antibody exhibiting those properties.
Thus, the phage, mgics .sone of, the properties of the B cell. Phage display
can be perfo?}gfé)d iHSBECYAT PEIRPYES formats: for their review see, e.g.,

Johnson, Kevin S. mRgdeGhb a8l dies PB%hEbJdies Haf ERRbilRhDERBficls Rl Eabtr al
Biol ogy 3:564-57 1 (1993). Several sources of V-gene segnents can be used
for phage  two different epitopes. Exemplary bispecific antibodies may bind to two different
epitopes of the B cell surface marker. Other such antibodies may bind a first B cell
20  marker and further bind a second B cell surface marker. Alternatively, an ant1-B cell
marker binding arm may be combined with an arm which binds to a triggering
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2 or CD3), or Fc
receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FeyRIII (CD
16) so as to focus cellular defense mechanisms to the B cell. Bispecific antibodies
25  may also be used to localize cytotoxic agents to the B cell. These antibodies possess a
B cell marker-binding arm and an arm which binds the cytotoxic agent (e.g. saporin,
anti-interferon-o, vinca alkaloid, ricin A chain, methotrexate or radioactive isotope
hapten). Bispecific antibodies can be prepared as full length antibodies or antibody
fragments (e.g. F(ab)2 bispecific antibodiés).
30 ' Methods for making bispecific antibodies are known in the art. Traditional
production of full length bispecific antibodies is based on the coexpression of two

immunoglobulin heavy chain-light chain pairs, where the two chains have different

specificities (Millstein et al., Nature, 305:537-539 (1983)). Because of the random
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20 display. O ackson et at, Nature, 352:624-628 (1991) isolated a diverse
array of . anti-oxazolone antibodies froma small random conbi natori al
library of V genes derived fromthe spleens of imunized mce. A repertoire
of V gene@’(’f‘r‘%‘fﬁ”zhni numi zed human donors can be construct BHTARYVAHT bodi es
to a diverse array of antigens (including self antigens) can be isol ated

Bl oy et es P kit EARB R R AR L REE ke MGy Bhe BianplidiP
See, al so, USPrdthicentpaiasgial mittbe SBD) diffeleit, antiBodB0holethilerofarticoniyameay al so

be generated by in vitro activated_B cells (see US Patents 20 5,567,610 and
5, 229, 275). MGeETet Paciia saugnregRualiaiipmet the samect alpadeivechiss wyakbo D

e Y ] e cammnly d compending 30 appl ioati ons. (v
Ant 1 body 1 7 agREREY UaER RO b AR b R aaf e M W Bauct s on
of antibogly afO1040 SrhRAPdbedirdd AL bREIAR WOrBIIEBRO Sandih AGhinRRE dr¥i, t hese

fragnments were derived via proteolytic digestion of intact antibodies (see,
e.g., Morinotfd/BO .&l10:300usef® (1861)Bi ochemi cal and Bi opki sical Methods

24:107-117 (1992) and Brem an.et at, Science, .229.. 1985)) .. However,
these fragnents canfow"Bdo B:agg‘?}ﬁlgt&pﬂﬁoﬁ@eﬁ?@’ogy "P’é%ﬁgf’w&}% Wigsthedssred  For
5 exanple, t I £ sag,ﬁggg . 1S f ant i ge
l'ibraries ditbg%(gggggé%%%&g Al te(fyngﬁii%\?ﬂe)lgoﬁl ﬁ%ggﬁéﬁﬁﬁéﬁgﬁtlﬁgﬁ&%%bﬂﬁfect |y
recover ed fr @mm&ant dohiinaegheobenilbahisionpoefplably it withenmmiEhatwglcbullindgaent s
(Carter al ,,. Bi o/ Technol .og 10: 163- 167 992)) . ordin 0 anot her
approach?b F( a?ﬂiaﬁnzccfnrs?@%‘?ﬁ@ncé)dnﬁé“W% aé&@ﬁ‘éi“ﬁ‘@é‘i%?ﬁ?ﬁ%rﬁ“@éﬁ% FRAR host
cell culture. i Qh 1 p: j nts
Wil bo apparoh STy DS Srick Pl BHRdik pO] (CHIP R e SRTTC
anti body of oleoessery Rrdighi ¢igirebiabimigpresent inag reasttone o4 Fhe) fusises. DAs93/ 16185;
US Patent No. 5,571,894; and _US Patent No. 5,6587,458. The antibody fragnent
may al so be £epimgipe upmppegiobulindiegvy cham fysions aubaf desiress theit ent 5, 641, 870

for exanple. : j Qﬁﬂ{ ' Y., , , Lfi.C
bi specific. f?’?@?é%l [ élplg'glcflllltt llt?agﬁi’aarﬁ{J ?r%g‘gé?gﬁsélﬁlg}g%aétg?%‘f%gggl?ig%%gflsé%&g?rg
anti bodi &§ t hattrivesfectéd imth BEuisHEEChdst cighnigs. Tigs prividesdsit grebtvitexdbilityeine nt

epi topes. Exenplary bispecific antibodies may bind to two different
adjusting the mutnal proportions of the three polypeptide fragments 1 embodiments

when unequal ratios of the three polypeptide chains used in the construction provide
the optimum yields. It is, however, possible to insert the coding sequences for two or
all three polypeptide chains in one expression vector when the expression of at Jeast
20  two polypeptide chains in equal ratios results in high yields or when the ratios are of
no particular significance.
In a preferred embodiment of this approach, the bispecific antibodies are
composed of a hybrid immuncglobulin heavy chain with a first binding specificity in
one arm, and a hybrid immunoglobulin heavy chain-light chain pair (providing a
25  second binding specificity) in the other arm. It was found that this asymmetric
structure facilitates the separation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunoglobulin light
chain in only one half of the bispecific molecule provides for a facile way of
separation. This approach is disclosed in WO 94/04690. For further details of
30  generating bispecific antibodies see, for example, Suresh et al., Methods in
Enzymology, 121:210 (1986).
According to another approach described in US Patent No. 5,731,168, the
interface between a pair of antibody molecules can be engineered to maximize the

percentage of heterodimers which are recovered from recombinant cell culture. The
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epitopes of the B cell surface marker. O her such antibodies may bind a
first B cell 20 marker and further bind a second B cell surface nmarker.
AIternativeI¥ an anti-B cell marker binding armmy be conbined with an
anti whi cVEPHEY2t o a triggering nolecule on a | eukocyte SHEWSAYINTT cel |
receptor nolecule (e.g. CD2 or CD3), or Fc receptors for 1gG (FcyR), such
as FCYRl ( COferrbeRACB Rbrigd: [Bldah diR CHB)dchouavr bR by cel | ul ar

def ense nmechanisns to the i speci fic antibodies 25 may al'so be used
to |l ocalize ocphstumhdomagdnttiss metholigor8 aabdre slaBamiantéiloctiecahapodsmsthea B
cell marker-hinding armand an armwhich binds the cytotoxic agent (e.g.
saporin, antlflt-efflﬁ‘fee? the dpstgntt dbi@?s{ﬂ%ﬂ%?TSir%Pﬁa‘?qdé’Ylﬁl W%‘ﬂa’?ﬁ%cﬁ%‘ﬁﬁﬁﬁr exate or
radi oactive i;SQL0pe,. +.h v cBLsheci £ Lhogies : as full
[ angt nant  bodeater SARRFBRY; CpaSa0R, SaPlks BRGNS r ORRE S0B1SR

anti bodi e3) . 13fyeMeckbdinsf &€ croated M th Bpefié bLthantidddingidoay eokitaldby n t he
art. Traditional _ production of full length bispecific antibodies is based
on the coexprigels¢ing lage amino acifuidrodiast otiinsthaley pnehii ga-2langkt ordheEoRingAi r s,

where the t chai ns, have different specificiti (Mllstein et at, Nature,
305 537 €30 (98ayy eRadtrRangt b antone el s S R ser &y | Tsers
assort nent ofuﬂwamyac&luqﬁgaﬁdas heR¥Yh@hRstimeght chai ns, these hybri donas

(quadronas) produce a potential mxture of 10 different anti body nol ecul es,

of which only one Bisgecitihantthodicencluse spseilinked et thetdraeanjugale’] dtibadieorf'asf t he
correct | ecul e, ,which.],s usual l dane by affinity chromatography, steps,
is rat hepR)cu PiRlsrgne gﬂhletaﬁ b%ﬂ%é%&eqﬁeé? IR @ A5WT° itp g}[%%?%]&eedur es

are di scl osedothé B3, 8882 Hitivadds hﬁbe?fo%'éﬂé‘rﬁ?l%! bé&h éﬁ&posed EVBQel immune
10: 3655-3659 (1991). According to a different approach, antibody variable

domai ns wi tp aya?nur@é]isﬂ@dnwmt?@taﬂg (Ypdaieht bt 4,626,@&911, hﬂubﬂgr—tmatrilgﬁrmrf] Hizcvfbi ni ng
[Sjlr te? 23 aglrs i gisn%cpﬂlt ? a(w @Wé@gﬁ{}ﬁ@#@gg@tﬁﬁﬁcmﬁ?é*;% ugﬁ?n%gd%g frai ﬁ, e

conpri sing atyligagiks Hﬁ?tbe%acfefﬁ@ingi_afg%@@nvgﬂ%nt @r@gs-ﬁﬂéné SIS Suitdbld S

preferred to have the first heavy ain constant regiron (CH ) containing the
site nedéssamysslokihg geantcaraimell bhowtih mythe prieswhireidmscinset embiS Ratentd¥o. t he

f usi ons. DNAs i the i nogl.obul i.n, heavy chain fusions and, if
desired, the 4@%@@@?@8&@%%@%%@% t?%é‘@“te%d into separate _
expressi on vect or sy @athRL ?or?'alén&&ﬁﬁf' @%&Eﬁ&?ﬁﬁbb&%@ﬁ%ﬁéﬂtﬁ%}r%a@ﬁﬁhts(}{agén' sm

This provides for great fiexibilit adj usting the nutual proportions of
t he t hree pol sipeptendesémtzgne HteditératuesriFoderarmnils, biydeeificlanésdpodies cat bos of t he

three pol ypeplgriegaexe E?ilng Schgr?uecgl lgn[l}aéeh %recn%glsl teg clilﬁtgc(i)erflzcgr?.ol\éiz 816(1985) describe a
20  procedure wherein intact antibodies are proteolytically cleaved to generate F(ab’)2
fragments. These fragments are reduced in the presence of the dithiol comiplexing
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide

formation. The Fab’ fragments generated are then converted to thionitrobenzoate

(TNB) derivatives. One of the Fab’-TNB derivatives is then reconverted to the

Q)
Lh

Fab’-thiol by reduction with mercaptoethylamine and is mixed with an equimolar
amount of the other Fab’-TNB derivative to form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective immobilization
of enzymes.

Recent progress has facilitated the direct recovery of Fab’-SH fragments from
30  E. coli, which can be chemically coupled to form bispecific antibodies. Shalaby ef al.,
JExp. Med., 175:2 17-225 (1992) describe the production of a fully humanized
bispecific antibody F(ab’), molecule. Each Fab’ fragment was separately secreted
from E. coli and subjected to directed chemical coupling in vitro to form the

bispecific antibody. The bispecific antibody thus formed was able to bind io cells
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the optimumyields. It is, however, possible to insert the codi ng sequences
for two or all three polypeptide chains in one expression vector when the
expression of at |east 20 two pol ypeptide chains in equal ratios results in
hi gh vyi el ¥9 Bf*%len the ratios are of no particul ar signi fTcHHEE 1S a
preferred enbodi nent of this approach, the bispecific antibodies are
conposed of L L ' | fr [a[o]§iale™s
specificity |8\r11g1l¥)§j?;%SCA<131{rg’rrn]?%%?1%“‘!1 %p%ﬂ))r irggﬁﬁigrlﬁﬁ%a}%%%ﬂ ?rq:eg‘%a%ﬁ% %ﬁﬁgﬁ?g}hﬁ chai n
pai r (provi diNng aativiby sEk@nsh Hito@kdlysiztet e apyhst urhAebebsieimaf firgetsd Was
found that this asymmetric structure facilitates the separation of the

desi red bi speci f i ¥Yatonptesheiaresoier omking el isplehna bignsbifid antibpdy fragments

conbi nations,,. as, the presence of an. inmmunoglobulin |ight, —chain in only one
hal f of the SF_g‘ﬁlé’c??TFdemegﬁtﬂté’egr‘:ljwééa"f)(S‘hwa”efeﬁ‘(ﬂefs F8’f CXag@ar at i on.
Thi s approachishscifll sGtHRE Hae W@I?ﬁfogﬁéé%pusiﬁé’leufcﬁfeti%ﬁﬁelﬁtqtl@télﬁ of 113G _
generating bispecific antibodi es see, for exanple, resh et aY., Vet hods in

Enzzyi nol ogy /mti2iol2¥8()1S86)155ACt292)i hhe tencamatipear peppdeattimdbsEod addunn US
Patent No. 5,731,168, the  .interface between a,.pair of antihod | ecul es
can be engi n@EFEHS Y"GrerH;lﬁﬁlitQ g‘etelft?é) Pﬁ@l‘%ﬁé‘ﬁ@ ddﬁg??é‘f %?%téﬁ%ﬁ%srb@' g@ﬁ‘F 1% e
recovered fr (=Y i cel | I : : ) SO 1 |
15677 pref e(rqlrﬂgal I nt r1 aggedllglgllﬁp\?,%eré&%c?dIagg%tmég%g%%ﬁo#g%%éﬁﬁ%%#n of an

ant i body cotismantoxibne to. fohm thehargibody hetdrodnero Thivmetisnadah atsaibeatibieed si de
chains fromthe interface of the first antj] bog%i mol ecul e are replaced with

| arger sitbe dPihpBrodgciion of antibefy Bomoditpsis: Bt atipbodnniseneAr s deserabadityi es”

of 1 denti cal yiSlefbl & A Kk AbAL i R AL SR 6AAL N0sqhgs flofRkedyOn the
i nterface of 'the $Second anti body nolecule by replacing lT"arge am no acid

si de chai ns wittinatsvehketlianisne for(ealgng Bispadifie aqtibdbdy Gaghieal. Thdhhgn@itovi des a
mechani sm for increasing the yield of the heterodi ner over other . unwanted

end- pr oduct s “SBPHs%3 hepipehanbvaiably dorsaini(Ve) sannesded tosa fightrdham wrigkle- | i nked

or "heterocory I &7 vant kbodi es. + FO, : i glgs in
t he heter oconmjogggrt@%g%gglgﬁ %o\ﬁ%fjégp 8 Sé&?ﬁ?%mt eanqﬁgﬁg{wet g?]ﬁe?tg{%%?l uch
anti bodi @5 hawmahe f@fe ehamA @ordieglh, HieOPP eV dohediged§ onafuagmers et feroedad | s

to unwanted cells (US Patent No. 4,676,980), and for treatment of HV

i nfecti on (WDAUMIBUBECoMMSIBE!aY0a7d ¥rdldminso8ayotherhasaeningighy e

anti bodi es o slng conveni.ent se Linki- ng, et hods. . Syj t abl e
15 cross. 11 meoAs st eetSrERuBMe SRTVAR AR s Rt R R R gty s
Patent No.  fragments by the use of single-chain Fv (sFv) dimers has also been reported. See

Gruber et al., J. Immunol., 152:5368 (1994).

20 Antibodies with more than two valencies are contemplated. For example,

trispecific antibodies can be prepared. Tutt et al. J. Immunol. 147: 60(1991).

1. Conjugates and Other Modifications of the Antagonist
The antibodies used in the methods or included in the articles of manufacture
25  Therein are optionally conjugated to a cytotoxic agent.
Chemotherapeutic agents useful in the generation of such antibody-cytotoxic
agent conjugates have been described above.
Conjugates of an antibody and one or more small molecule toxins, such as a
calicheamicin, a maytansine (US Patent No. 5,208,020), a trichothene, and CC 1065
30  are also contemplated herein. In one preferred embodiment of the invention, the
antagonist is conjugated to one or more maytansine molecules (e.g. about 1 to about
10 maytansine molecules per antagonist molecule). Maytansine may, for example, be

converted to May SS-Me which may be reduced to May-SH3 and reacted with
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4,676,980, along with a nunber of cross-1linking techniques. Techni ques for
generating bispecific antibodies fromantibody fragnents have also been

described in the literature. For exanple, bispecific antibodies can be
prepared B9 RB§*¢Hemi cal 1inkage. Brennan et al., Science, 259/8%¢41yas)
descri be a 20 procedure wherein intact antibodies are proteolytically

cl eaved to 9%%gﬁ,@%cfﬁﬁé@cﬁ{ﬁtQChBﬁn?%ﬂ&’ﬁnceT'}%Smfc%%@F‘i@.”/t-153lgf@tﬁg?j)g[tgggﬁ?eﬁtéz g the

presence of t I'of conplexing ~agent “sodi um-arsenit

vi ci nal di t hinglysar@iidipastagaiist dohpreamd. ecul ar disul fide formation. The Fab’
fragnents generated are_ then converted to thionitrobenzoate (TNB)
derivatives. One dilterpgtivean thaapibedy ingaat bs eyypgatedorones ghare celiicdmcithe 25

b'-thiol b i 1 - Anne, and.i.s mxed. vt h
Cob - ol Diy el 0 RS AT AL 0% SETB ISR

equi nol ar anoun erivarive
gndss for the

ant i body. 5 ThtraiedNBKIAf hrealaitisliogdi R dMiashhe ety favhs PRntsed] @fﬁlcﬁg]ﬂ_
sel ective immobilization of enzynes. Recent progress has facilitated the

direct recovenrlclehmicin'wisth foagdrmatdinchuie; bearEnochhited Whiy ot an', be
chem cally coupled to form bispecific antjbodies. Shal aby et at.,

J. EXp.
Ve 17502 NaoBEl-ThdSAC and L BEnERE chebadeeroRessr d PR RAREHOIEG

bi specific antihao )2 mpl ecul e, ' gnent was separately
secreted fr(?ﬂggogggﬁfi?ﬁziceﬁ ejsg%'tcé§8t (o |'f2§§§g]dcj9r§®em cal coupling in vitro
to formthe bi Sp@r!zfyhﬁti@% BaR¥ 10xihe afd HREGIehisGh@tbl WREY chibSudeaittdenas

able to bind to cel|s 43 WO 02/04021 PCTJU SO 115677 overexpressing the
Er bB2 r ed€pt sipigheriandrobain, homnding eelivasfragmenislof dightheriagexin, exotoxin fichgn

activity of h n t ot oxi c | hocyt es i_nst . hu breast t.unor. targets.
Vari ous’ t echni UL PP IRIER AGSRSEE SR (rid 2B BEEFT Pk R G056 21 $lment s
directly fromigRcardh MR- %8drdsWrétehB, fiay@idhafeine e ARs& dbSthand O
exanpl e, 5 bispecific antibodi es have been produced using |eucine zippers.
Kost el ny et atoteins (PARLRARILI28(BAP-$5amonw5dice thaajtia hibiloswuiam critipper
peptides fromthe Fos t;élnd Jun 'ZtrOt e" ns_were Il'.nke .to the Fab' portions of
two differ entsaﬁar&“iaﬂédﬁf gn 5 19RO S5 BHR, M Rge Ll T 8&90%%%‘)?&9 > wer e
reduced 3k t heohivoBeaddadh AcdifeckREsM IRNRPTRK 8RNI WM 1082 P¥bhEkLEE @ctbﬁerf orm
e

o

the anti body hetérodiners. This nethod can also be utilized 10 for t
producti on of28ahP$body honodi ners. The "di abody" technol ogy described by

Hol I i nger et at, Rroc.Natl. Acad. .Sgi. USA, 90: 6444- 6448 (1993) .has provi ded
an &l Tor nat i ve' melHAPICGR POk O PSP RES SHHPEL dgHEAGIEe. The
fragments  compHiosgd villeaMYedtidd fetiayi ekl £10eRRE1Bask Yk IHORRAELAMIhR sAch
l'i ght-chain variable

as a deoxyribonuclease; DNase).

20 A variety of radioactive isotopes are available for the production of
radioconjugated antagonists. Examples include At*?, 1'% 1'%, v*° Re'™® RE'™
Sm'®, Bi*", P*? and radioactive isotopes of Lu.

Conjugates of the antibody and cytotoxic agent may be made using a variety
of bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyriyldithiol)

25  propionate (SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate,
iminothiolane (IT), bifunctiohal derivatives of imidoesters (such as dimethyl
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine),
bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine),

30  diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds
(such as 1,5-difluoro-2, 4-dinitrobenzene). For example, a ricin immunotoxin can be

prepared as described in Vitetta et al. Science 238: 1098 (1987). Carbon-14-labeled 1
isothiocyanatobenzyl-3- methyldiethylene triaminepentaacetic.acid (MX-DTPA) is an




domain (VL)by a linker which is too short to allow pairing between the two
domai ns 15 on the sane chain. Accordingly, the VH and VL domai ns of one
fragnent are forced to pair with the conplenentary VL and VH doma of
anot her frYgAEht?? t hereby forming two antigen-binding sitdEt %&i’df‘ﬁ@ﬂ
strategy for malting bispecific antibody fragnments by the use of

singl e-chain o tg

baununol ., eg%g{vggr‘ﬂ I}%’éﬁ?{g% %ﬂin?é%@ud(?d ggﬂ\?\f %@gc}?(ﬁ% ﬂ%equ%Fnesﬁm &8s ar e
cont enpl at ed WE)@ﬂ/ld)O@lﬁpf”ﬁe linkerinsayeied 4 fdeanble Diakiére sactlamtimercpraspafided. Tutt et
at J. Inununol. 147: 60(1991). 1l1. Conjugates and Other Mbdifications of
the Antagoni s"cﬁq'q%lfaﬁltﬁ%d]il'e%euug@r’d@iaﬁlﬁlﬁén pedHehils lgker, pepidpsersensitivee
articles of La,g: ur.e. I ol.N-aL & A Q,n £.CylL ot oxic
agent. Chenot' H%Tya’peﬁp “éJlaég{e{]g C?}ééf‘ur ”PI%Q Ne geneﬁ(’glt%?% P %Zt %g’”ceﬁ“e“’e“’ e

anti body- eyt 420X27-13399092) eliykbgakes have been described above. Conjugates
of an antibody and one or fore small nol ecul e toxins, such as a
calicheamcin, a r’rﬁ‘i}t@n&iﬁé}’ e sieaprottin Wp@l@@e@aﬂbody&ﬁwﬁiﬁ@hhewt and CC

1065 30 are aI Sﬁ con errp St ed h rel n n one ref(ﬁt§ errbodl ment of the
i nvention, tHE%4NESY L IE6H) H{féaf 18“%6’«5 7ROEYEYt ansi ne nol ecul es

(e.g. about 1 to a!p@%t arﬂo@hé?%ﬂb%@ﬂéﬁ% tH@hﬁ%hﬁﬁmaQ%’é $BihBdoniced spdpe €

Mayt ansi ne may, for éxanple, be converted to may "be reduced
to May- SH3 an(c%uc]eatrbmdvmlm)rfoﬂmﬂmwﬂhﬂttﬂm pR@@&ﬂS@Whe}ﬁﬁ The ammgohlsed

ant agoni st (Chann et al nc Res rch 52: 127 (1992)) to ge er%cLe a
mayt ansi ndi d- @ﬁ?%t@bﬁf’@t‘lgé@ﬁf leeter fce‘ihﬁﬁf‘tﬂ%l 9 RO U

conj ugated toq cgpﬁ%ﬁé ffH%ﬁ%h&@Hchgﬁﬁ%ﬁ”h 'nG'a eaﬁng%ég%glgq theh § it g.‘ag%%nbreaks

famly of anti ICs are capa UCI 5 stran
at sub- pi conoflagandSeentvidin) ovisch 1Stconymgateato aans;ad»togmexgemf(e.gail cheani ci n whi ch

may be used incl ude but are not limted to, 711, a2 a3l, N-acetyl-yl1l, '
PSAG and Qi r(“ﬂi“?’?ﬂ"&flp Cancer Research 53:3336-3342 (1993) and Lode et

al, Cancer Resear CHy38; t@gﬁéﬁ,é ug P d&?ﬁﬁ%}}%l 159%5%‘1%%% cb¥ju Etkh‘(\f?t}ﬁa?ﬁijo%uga”d

fragrrent S thereof whic I nc ht her|

nonbi ndi Ng acidiretihgagrpmesvioch chnpbithe praintgiisna pepmiyb&tdmo%ﬂh;aaunc agéntom
Pseudonnonnas_aer ugi nose}l)ﬁ ricin A chain, abrin ,. odecc A chai n,

al pha sarcin, 568 ¥ OIAT acﬁw%%ﬁlﬁé’weaiieﬁt%enf%ﬁb%r@mﬁswcb%%/% Heand
anericana prg—t§|melgﬁ@gl49ﬁéﬂgl and PAP-S), nonordica charantia inhibitor,
curcin, crotin

The enzyme component of such conjugates includes any enzyme capable of

acting on a prodrug in such a way so as to covert it into its more active, cytotoxic
20  form.

Enzymes that are useful in the method of this invention include, but are not
limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs
into free drugs; arylsulfatase useful for converting sulfate-containing prodrugs into
free drugs; cytosine deaminase useful for converting non-toxic5-flucrocytosine into

25  the anti-cancer drug, fluorouracil; proteases, such as serratia protease, thermolysin,
subtilisin, carboxypeptidases and cathepsins (such as cathepsins B and L), that are
useful for converting peptide-containing prodrugs into free drugs;
D-alanylcarboxypeptidases, useful for converting prodrugs that contain D-amino acid
substituents; carbohydratecleaving enzymes such as 13-galactosidase and

30 neuraminidase useful for converting glycosylated prodrugs into free drugs;
13-lactamase useful for converting drugs derivatized with 13-lactams into free drugs;
and penicillin amidases, such as penicillin V amidase or penicillin G amidase, useful
for converting drugs derivatized at their amine nitrogens with phencxyacetyl or

phenylacety! groups, respectively, into free drugs. Alteratively, antibodies with
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sapaonaria officinalis inhibitor, gelonin, mtogellin, restrictocin,
phenonycin, 15 enomycin and the tricothecenes. See, for exanple, WD 93/21232
publ i shed })5)/5)4%1 28, 1993. The present invention further c(i)nt r’rPI,a_Les

anti body conjugated with a conpound with nucleolytic activ 'VuﬁﬂﬁdV’a

ri bonucl ease or a DNA endonucl ease such as a deoxyri bonucl ease; DNase). 20

A variety of chaghaaChitk8tyl 8195 RRESN A EhdYRhd &Y 8mEOT cid16e WAMIEIHveR naf
radi oconj ugat ed ant agoni sts. Exanples include At211, |'31 11125, Y90, Re'

86, REISS, $midBgBoPi2 1PEAtiandntodtkoativievieugsssteopgs Mésstyy NeGoaj ugat es of
the antibody .and cytof oxic . agent may be nade.using a variet f

bi f unct i onal 3p3éégr%%c@§6?))n§n@§wéa%@ﬁe cqpugates tan be prepared as described
N-succi ni m dyle3s €5 aEXLALARE 9b )28 1Pk QRLANE DR
succininidyl¥f¥%ﬂgﬁﬁ éV%P&%ng%ﬁy% %f%fgﬁgxang%Pﬁgggg%xylate, i m not hi ol ane
(1 T), bifanctionalTlketrzyaics véghioinventidnesi B¢ sovakudh baandltondat thgoradbpi m dat e

HCL), active esters (such as disuccinim dﬁl suber at e%, al dehydes (such as
gl ut ar el dehydeghnigies vegd} ko vabwibe aHSuch ae Heawse pf dhehsloaoh fupebgoyslinking
hexanedi ami n i s-di i um derivative .

bis-(p-diazoﬁ%a 1eﬁ§8§ﬁ%%g¥ﬁ§ é%ggﬁﬁﬁ%ﬁg)ﬁmgﬁ%ﬁgFgggggﬁgggéa?%ﬁ%ﬁﬁhs t ol yene

2, 6- di | socyanaitiegn bididehdegiondf] 'Ghnfta}igdﬂisit@?tl@ﬁ%ﬂﬁﬂ%ﬁl}(é@@b@ﬁle@&a .
1,5-difluoro-2, 4-dinitrobenzene). For exanple, a ricin inmunotoxin can be

prepared as deseliqusdy achveperdionaf en earymsef tedevepggn canbacqusygtgd using

Car bon- | 44| ahel ed .| __i.spt.hi ocyvanat o zyl - 3- .nethyl di et hyl ene

Cr1 ant ned@n; Aseatppeat PR REEANA PRTRE! i ol dbio g pE RSt 15677
exenpl ary cheVauidg1ageateosqnogHn ugation of radionucl eotide to the

ant agoni st. See W94/11026. The linker nmay be a "cl eavable |inker"

facilitating rel ed9thepmadakcations of thei antidody aiercontempdaied herfior Fanexapble, than
id-1abile |jnker, ti.dase- itive. linker. dinethyl link

G sul 1 de- corPRPAThEES AR 85 pEe Vet <l e bRk o g S e 57 131

(1992)) maybeydigatlyleht ggfcg@bbwggdpyé@fgf g{g,&&ppap&&ﬁh@léﬁmric%d}ﬁnm%f ant i body

and cytotoxi c agent maté|C e made, y reconbi nant t'echni ques or peptide
synt hesi 95 | rpofeathylrne ghicokarsiauilypnepylenhelynt.i body may be conjugated to a

acoePiory  (sueh S eRtevtd plulon wlisLion] pbi Rislarael g
fol l oned by remByaheHontdikRgRRe aﬁ»t@tf;‘ci)ﬂlgtaér@ phépafBdlEn &hoGULRWNAR S Guch
clearing agent and then admnistraftion of "a | i gand" (e.g. avidin) which is
conj ugat ed t casalessritmtdoniBpstegeat al(, Prge. Hatl. Acad. Sci. US4, 82:3688 (1985); Hwang et
al., Proc. Natl Acad. Sci. USA, 77:4030 (1980); U.S. Pat. Nos. 4,485,045 and
20  4,544,545; and W097/38731 published October 23, 1997. Liposomes with enhanced
circulation time are disclosed in U.S. Patent No. 5,013,556.
~ Particularly useful liposomes can be generated by the reverse phase
evaporaﬁon method with a lipid composition comprising phosphatidylcholine,
cholesterol and PEG derivatized phosphatidylethanolamine (PEG-PE). Liposomes are
25  extruded through filters of defined pore size to yield liposomes with the desired
diameter. Fab’ fragments of an antibody of the present invention can be conjugated to
the liposomes as described in Martin et al. J. Biol. Chem. 257:286-288 (1982) via a
disulfide interchange reaction. A chemotherapeutic agent is optionally contained
within the liposome. See Gabizon et al. J.National Cancer Inst. 81(19)1484 (1989).
30 Amino acid sequence modification(s) of protein or peptide antagonists
described herein are contemplated. For example, it may be desirable to. improve the
binding affinity and/or other biological properties of the antibody. Anﬁno acid

sequence variants of the antibody are prepared by introducing appropriate nucleotide

changes into the antibody encoding nucleic acid, or by peptide synthesis. Such
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radi onucl eotide). The anti bodies of the present invention may al so be
conjugated with a prodrug 15 activating enzynme which converts a prodrug
(e.g. a pg}pti d%’)l chenot her apeuti c agent, see WOS 1/01145) to an active
anti - cancel Odr{id2isee, for exanple, WD 88/ 07378 and U.S. PHEHEVINGGT7
4,975, 278. The enzyne conponent of such conjugates includes any enzyne
capabl e of L., : rdig. | .8 SO to covert it jnto its
nore active, q%y?%%ﬁgg%sam%agofg%)&%‘gé;%éls”ﬁ?#g%{opé’r eén%'z%re‘ﬁﬂm‘fpff lt“itloearhdé?‘hod of

this inventi afbistifhidde of, Detidik &viM@d the iniid £4d tuedek AF iHtampispiaigse usef ul
for converting phosphate-containing prodrugs into free drugs; arylsulfatase
useful for cowrebinghen etddlefton, swetighAnd guptiderangs made to afveat thaflzal cyt osi ne
deam nase useful , for co_n‘%/ﬁ%mi n _on-_t__o>glié_lc_5-f I,uorcht osine, i nt_g_ Zg tQ@

ant i - cancer drTUFY BEVALRSARG e BPg COUNINCT PAs§ESics4aC desineg charagiegshigs d be

ther mol ysisn, 4Rt idid shdheeSALDRAY @g&fﬁogﬁﬁﬁﬁlﬁ@ﬁam&&@&%lo@%%ée SMEELAS, such

cathepsins B and L), that are usefu or converting peptide-contal ning
prodrugs i nt caf clagohpiihs numberadrgoykionpbglyy@etitiodasess, useful for converting
prodrugs that cont i ubsti tuents; carbohydratecl| eavi ng

in amno_acid .
enzynes such as 13-%@%659t1%‘§h%§’é1%H§%10H%F§H%F%&§J§S gsEirnsidthe onver ti ng
gl ycosyl at ed i : aa fi 1l gHQverti ng
drugs deri vat ?‘?g"gﬁ%ﬁ?ﬂ a%?ﬁeg%feﬁr%gé#gltﬁ%fof grghjééggiri%gsl %ﬁgﬁ%&%{lﬁ%?{a‘ I n~am dases,
such as peni chhltigendbigindsdizs@ibed hyehingingham atd avldaSetencelseiul 08IE po85conver ti ng
drugs derivatized at their, am ne nitrogens w th phenoxyacetyl or

phen;t; | Sceltoyl G983 dere etseiding QB ERPUP Phtaged Fesklugs argddentificd (a gt ichargpd
nyl a g S U o . A
ant i bodi es W fég%d‘hgg m&?b% agé% lﬁgélsbéguélégg}doregﬁgg@/ 15?5 élgut?aqtolr\ﬁhéﬁlveﬁj SO

known in the ar > can onver e prodrugs “of the

invention intehdrpetamiid actd sty pref&eisly aRnthe.or WBBARMINeNG 4ff€rt IRBintadctbn8
(1937)). Antagoni st-abzynme conjugates can be prepared as described herein
for delivery oftherpaiag 20ids with aatiggndhowanring agidilegations dgnansiraing Jwcsiopdl t hi s

cnown i 1t he o0 GTRROTRE pbaPONAES % LA FeRk el e DL QU bRl

reagents 1 scuis o€ forah@vttes A dubktivatiby, aihyis, Wik tRe sy fot glthslucormin Shing a8id | east
the antigen binding region of an ant agﬁ)ni st of the invention |linked to at
| east a functtanears yaratonepisaeteipncd thedietian 2§ the rogtatipepensedieet @at ban be

construct ed Ugl g b0l e RPLARR BN BENY AURTRLd o IRMAGb o DEiBE ki See
ala scanning or random mutagenesis is conducted at the target codon or region and the
expressed antagonist variants are screened for the desired activity.

20 Amino acid sequence insertions include amino- and/or carboxyl-terminal
fusions ranging in length from one residue to polypeptides containing a hundred or
more residues, as well as intrasequence insertions of single or multiple amino acid
residues. Examples of terminal insertions include an antagonist with an N-terminal
methionyl residue or the antagonist fused to a cytotoxic polypeptide. Other insertional

25  variants of the antagonist molecule include the fusion to the N- or C-terminus of the
antagonist of an enzyme, or épolypeptide which increases the serum half-life of the
antagonist.

Another type of variant is an amino acid substitution variant. These variants
have at least one amino acid residue in the antagonist molecule replaced by different

30 residue. The sites of greatest interest for substitutional mutagenesis of antibody
antagonists include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table 1 under the heading of
“preferred substitutions”. If such substitutions result in a change in biological aciivity,

then more substantial changes, denominated “exemplary substitutions™ in Table 1, or
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cont enpl at ed
vari ety of
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312: 604- 608 (1954)).
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and polypropylene gl ycol .
fornul at ed as,d ﬁlpﬁm&beahieWﬂ%Er&ﬁm@éﬂ?ﬂ

O her nodifications of the antibody are

herein. For exanple, the antibody may be |linked to one of a
f ei naceous pol yners, e.g., polyethylene glycol,
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_ TN cghange T tion. A chenpt her apeutic
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pid484 (1989).

sp(Dpast. 81(1¢ 30 Ami gt aci d sequence
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ther—biot-ogiical properties—of—the_antt+body—Amno—aci d
gw%gjof the anti/b dyﬁare prepared by*fht roduci ng appropyi ate
@@pg§s into the ﬁﬁtﬁﬁody encodi ng nuf
ifications include, for
£ﬂmﬁ3)fron1 and/ﬁa insertions into ajat¥ or substitutions of,
&E% e—am-ho—actd—segquenrces—ef—t-he—ahtagont ARy i nation
Gi ion, and S
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WO 02/ 04021 PCT [ usut /35677
LY ugunl St . \.,UII
ﬁBs@Pth@ﬂ%& is made t nal
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at i onal
n of

Psi dues
PSIS |S

t he antagoni st,

L sitaes.— A -useful od-—
Lemél) ant i body tfateueing ik &tlerred | o

ne scanni ng met; ala; phe

Lys (K) arg; gln; asn arg
Met (M) lew; phe; ile len
Phe (F) lew; val; ile; ala; tyr tyr
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe yr
Tyr (Y) trp; phe; thr; ser phe
Wal V) ile; leu; met; phe; leu

ala; norleucine

Substantial modifications in the biological properties of the antibody are
accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the

substitution, for example, as a sheet or helical conformation, (b) the charge or
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mut agenesi s" as descri bed by Cunm ngham and Wells Sci ence, 244:1081-1085 10
(1989). Here, a residue or group of target residues are identified (e.qg.,
charged resjiduyes such as arg, asp, his, lys, and glu) and replaced by a
neut r al Y"]% ! 8’3‘?'1vel y charged amno acid (most preferably 2FHHPHEGY

pol yal anine) to affect the interaction of the amno acids with antigen.

Those am no RGiohHdBsat) HMfe ARMRNSE saht &g%a‘ct;égg}%@? he BERSF I\ deYent @, t he

substitutions then are refined by introd er or other variants 15
at, or for, Nbomraiytesuaingaelidned areidvidedimtes groupi basédhen sdroh eideichhiboduci ng
an am no acid sequence variation is predeterm ned, the nature of the

nut ati on perPBCIHEEd not be predeternined. For exanple, to analyze the

performance of a my i . a.glVve ites. scanni ng or random
mut agenesis i s coh‘dgﬂ%?‘eogmgﬁﬁtﬁ%‘q%hé’r"‘l‘g;eé ‘eé’oad%r}’%!jrer’e‘@ ’on and the expressed

antagoni ¢ vari an{y n@ﬁ@aﬁ%ﬂaﬁj}@@ﬁcf s, tdretheesired activity. 20 Amino acid
sequence insertions include am no- and/or carboxyl-term nal fusions ranging

in length from on6)resii¢igep:t@upol ypepti des contai ning a hundred or nore

resi dues, as well 43 iin_tgsas%gugj%::ﬁ, insertions of single or nmultiple am no
acid residues. EX fﬁ??@s Of ettt Rl ®Bnserti ons include an antagoni st with

an N-termnal netd)ireffhestRalifiee chiig ARhagon! sty biseddto a cytotoxic
pol ypeptide. O her 'insertional 25 variants of the “antagoni st nol ecul e

i ncl ude the fusi off)tapombiec: Np, tyr, Pat.er mi nus of the antagoni st of an enzyne,

or a pol ypeptide ich increases the ser al.f-life.of the._  antagonist.

Anot her f@pe of Vﬁ%pwsqrgatgﬁ %’%F‘ﬁ%l%aﬁ? Wﬂgﬂgéltl X RIS A PICHIRET OPTES,

variants hayp@at|ad8asdr 88@cARR0 acid residue in the antagoni st nolecule
replaced by different 30 residue. The sites of greatest interest for
substitutional nudagyenysksine redidantotiodylvehinagemtansyg the pusher thfoimygsenwér i abl e |
regions, but FR alterations are %I so, contenpl ated. Conservative

substituti onfeATERLORISTHAIS) may X518 _?LmHPFéegeDce 3?1@& iSFERGfLO TIBo&F étl‘er‘@‘_éldaﬁ"e
substi tuti 0”§fébilik%o§ﬂﬁ€*ﬁ%&%§é éﬁc}"ﬁfe%ﬁt Ao crb S IAKEIARYGvERe] ’Ia (Bis/féﬂiecal

activity, then re substantial “changes, denom nat €d "exenp
substi t uts onbdndshnbgtbecad@ied tarthe 48taAd681sOR/ 104021t MEBT IS4 1 &BXATy whare fher t her
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or more hypervariable region residues of a parent antibody (e.g. a humanized or
human antibody). Generally, the resulting variants selected for further development

20  will have improved biological properties relative to the parent antibody from which
they are generated. A convenient way for generating such substitutional variants is
affinity maturation using phage display. Briefly, several hypervariable region sites
(e.g. 6-7 sites) are mutated to generate all possible amino substitutions at each site.
The antibody variants thus generated are displayed in a monovalent fashion from

25  filamentous phage particles as fusions to the gene III product of M13 packaged within
each particle. The phage-displayed variants are then screened for their biolegical
activity (e.g. binding affinity) as herein disclosed. In order to identify candidate
hypervariable region sites for modification, alanine scanning mutagenesis can be
performed to identified hypervariable region residues contributing significantly to

30  antigen binding. Alternatively, or in addition, it may be beneficial to analyze a crystal
structure of the antigen-antibody complex to identify contact points between the
antibody and antigen. Such contact residues and neighboring residues are candidates
for substitution accerding to the techniques elaborated herein. Once such variants are

generated, the panel of variants is subjected to screening as described herein and
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at the tag geEarﬁbﬁﬁ‘draﬁrm&%ﬁeé RnB Y keointddiRist] SR &R on'él%tr %{dfi‘é l'y occurring
resi dues are divided into groups based on common side-chain properties: (1)
hydr ophobi c: ghoo$Bsticomsies iiedt, arahat, prv&ing dﬂme antalgemst 5 (2) neutral

hydrophi uic: cys, Gslycosy{atlon o(fpoly%%iat?cllecs ist 1cal?y e1fher N-linked or O-linked.

N-linked refers to the attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-

10  X-threonine, where X is any amino acid except proline, are the recognition sequences
for enzymatic attachment of the carbohydrate moiety to the asparagine side chain.
Thus, the presence of either of these fripeptide sequences in a polypeptide creates a
potential glycosylation site. O-linked glycosylation refers to the attachment of one of
the sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most

15  commonly seine or threonine, although 5-hydroxyproline or 5-hydroxylysine may
also be used.

Addition of glycosylation sites to the antibody is conveniently accomplished
by altering the amino acid sequence such that it contains one or more of the
above-described tripeptide sequences (for N-linked glycosylation sites). The alteration

20  may also be made by the addition of, or substitution by, one or more seine or
threonine residues to the sequence of the original antagonist (for O-linked
glycosylation sites).

Nucleic acid molecules encoding amino acid sequence variants of the antibody
are prepared by a variety of methods known 1in the art. These methods include, but are

25  not limited to, isolation from a natural source (in the case of naturally occurring
amine acid sequence variants) or preparation by oligonucleotide-mediated (or
site-directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier
prepared variant or a non-variant version of the antagonist.

It may be desirable to modify the antibodies used in the invention to improve

30  effector function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity
(ADCC) and/or complement dependent cytotoxicity (CDC) of the antagorst. This
may be achieved by introducing one or more amino acid substitutions in an Fc region
of an antibody antagonist. Alternatively or additionally, cysteine residue(s) may be

introduced in the Fc region, thereby allowing interchain disulfide bond formation in
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(4) basic: asn, gln, his, lys, arg; (5) residues that influence chain
orientation: gly, pro; and (6) aromatic: trp, tyr, plie. 10
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t echni ques el %E%’r eId ql%gir)' glggﬁ %ﬁ‘%gﬁg Hﬁ:aﬁ Esvrgér‘bitag%ﬂl'tofsqut %@regg‘%g ?Hajét l{égl,l{’(?ﬁéé’ﬂlglanel
of vari antss iBkalflibg ef tledigGanslerdeni ng as descri bed herein and ;0 Wc)

02/ 04021 PCT/USA i15677 antibodies with superior properties in one or nore
rel evant assays nmay be selected for further devel opnent. Another type of

am no acid vapjiant ﬁarh%e@%&il%g%u%ﬁ(ﬁfss the original glycosylation
pattern of the antagonist. By altering Is neant deleting one or nore
Therapeutic formulations comprising antagonists used in accordance with the
present invention are prepared for storage by mixing an antagonist having the desired

20  degree of purity with optional pharmaceutically acceptable carriers, excipients or
stabilizers (Remington ‘s Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)),
in the form of lyophilized formulations or aqueous solutions. Acceptable carriers,
excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations
employed, and include buffers such as phosphate, citrate, and other organic acids;

25  antioxidants including ascorbic acid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium chlozide;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl
parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol,
3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)

30  polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides,
and other carbohydrates including glucose, mannose, or dextrins; chelating agents

such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming

52



5 carbohydrate noieties found in the antagoni st, and/or adding one or nore
gl ycosylation sites that are not present in the antagonist. d ycosyl ation of

pol ypepti i pically either N-linked or O-linked. N-IJi efers to
t he attacﬁﬁ%e"%@“&z t he carbohydrate noiety to the side chaipﬁq@eﬂé{w’fﬁ

asparagi ne residue. The tripeptide sequences asparagi ne- X-serine and

aspar agi ne 1QGo¥nth i HubE as YHERI:S, lﬁﬁtiaﬁcoiﬁbde)@a@i(é]g LAY CERIp1dXeS); afior are the
recogni tion sequences for enzymatic attachment of the carbohydrate noiety

t o t he aspar agimensi gefactaafs such FHIWEFNIY, Rirl@ROMNIESHT oepdlpethylehe tlyesle
tripeptide szg) ences in a polypeptide creates a potential glycosylation
site. O-link l}%éﬂgycosyl ation refers to the attaclunent of one of the sugars

N- aceyl gal act osami mﬁ? ienglﬁjiiﬁ&eg 8@1?%“%&36@‘%@%‘% L B c@ﬁqireﬁféﬁﬁc\é {ﬂ%‘%ﬁﬂg&{/‘?%ﬁ 15

comonly seine or { roxyprolihe of y VSi ne

may al sosbe theedmeAdidlatih @fml Becddsithisfetddin Fiffieslt Famfulgioas! iThedy is
conveniently acconplished by altering the am no acid sequence such that it
cont ai ns one Mmpastieongnay Retheninolpde ddst nothartitody polaepriets segw 6L qribr

N-1inked glycosyl ati.on.si tes The.al terafi al so. be .made. by the

addition of %?‘X%%ng‘??m@ﬁgw,e OEHEIIWE Sﬂﬁﬂlbgengég?\’g@yo?n ﬁlﬁlroélémeﬁ%&r esi dues to
the sequence RfnfiliStrdnHanak canhR@RNSkqidnahl, Ond MRk e cfiBbtreOn i@l @leSi t €s) .
Nucl ei ¢ acid nol ecul es encodi ng ami no aci d sequence variants of the antibody

are prepared by a ¥aeiplayy ofti-0b20 eutsbddydomnulaticnk @readdscrimdtancVags/h o4,
include, but are 25 not limted to, isolation froma patural .source (in the
case of r@t ur GG ‘?:l@ﬁ??fnf‘?& W?}B%%‘?fjareg%eqh‘bﬁd%‘fbi}ﬁﬁo%#ﬁn ap}}aé]b‘iir ation by
ol i gonucl eot i AiRAL FrBIARA cotiptiSndud AYEritLABEPE NG aciiGlR, 1306 AYENESI S,
and cassette nutagenesis of an earlier ‘prepared variant or a non-variant

versi on of t hrelaalosey 096 benzit aloaghyl, K023 polysdybate 26 atpHi F.¢ tHahbassmmidodies used
ant 1 gen- depertiEng T EATTASETS FRREE e o RS B A e BB e,
Spencet St S, AR s Mg g o
ant i body l&nt agaraiesdihydiateg.fatg/nik Ipplysorbatd $iof amin®tetile, Wates filngecties ipl@€fs) may
T e e Bk ke B o by ) o, bond

anti body thus gensrat,eHodax 406y Sy 'lal"i?%‘fl‘l?%d fbx%ﬁlgfﬁtﬂﬁisir&%%eo{éc%%ﬁké LAty and/ or

i ncreased conplenent- nediated ce ng an
suitable diluent to a high protein concentration and the reconstituted formulation may

be administered subcutaneously to the mammal to be treated herein.

20 The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with
complementary activities that do not adversely affect each other. For example, it may
be desirable to further provide a chemotherapeutic agent, cytokine or
Immunosuppressive agent (e.g. one which acts on T cells, such as cyclosporin or an

25  antibody that binds T cells, e.g. one which binds LFA-1). The effective amount of
such other agents depends on the amount of antagonist present in the formulation, the
type of disease or disorder or treatment, and other factors discussed above. These are
generally used in the same dosages and with administration routes as used
hereinbefore or about from 1 to 99% of the heretofore employed dosages.

30 The active ingredients may also be entrapped in microcapsules prepared, for
example, by 30 coacervation techniques or by interfacial polymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
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20 A composition comprising B cell depleting antibody and/or an
immunoregulatory antibody will be formulated, dosed, and admuinistered in a fashion
consistent with good medical practice. Factors for consideration in this context
include the particular B cell malignancy or disorder being treated, the particular
mammal being treated, the clinical condition of the individual patient, the cause of the

25  disease or disorder, the site of delivery of the agént, the method of administration, the
scheduling of administration, and other factors known to medical practitioners. The
therapeutically effective amount of the antagonist to be administered will be govermed
by such considerations.

As noted previously, the B cell depleting antibody and the immuncregulatory

30  antibody may be in the same or in different formulations. These antagonist
formulations can be administered separately or concurrently, and in either order.
Preferably, the B cell depleting antibody specific to the B cell antigen target, e.g.,
CD20, CD19, CD22, CD37 or CD22, will be administered separately from the
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53 WD 02/ 04021 PCT/U S01 h 677 m crocapsul es, respectively, in colloidal
drug del i ver ysubstenteadly l¢ssdhaneXimpg/a?2 of the antibody, e.g. where the dose 1s in the range

from about 2Omg/rn2 to about 250mg/m>, for example from about 50mg/m* to about
20 200mg/m’.

Moreover, one may administer one or more initial doses) of the antibody
followed by one or more subsequent dose(s), wherein the mg/m?® dose of the antibody
in the subsequent doses) exceeds the mg/m? dose of the antibody in the initial dose(s).
For example, the initial dose may be in the range from about 20mg/m? to about

25  250mg/m® (e.g. from about 50mg/m* to about 200mg/m?) and the subsequent dose
may be in the range from about 250mg/m* to about 1000mg/m”.

As noted above, however, these suggested amounts of both immunoregulatory
and B cell depleting antibody are subject to a great deal of therapeutic discretion. The
key factor in selecting an appropriate dose and scheduling is the result obtained, as

30  indicated above. For example, relatively higher doses may be needed initially for the
treatment of ongoing and acute diseases. To obtain the most efficacious results,
depending on the particular B cell malignancy, the antagonist is administered as close
to the first sign, diagnosis, appearance, or occurrence of the disease or disorder as

possible or during remissions of the disease or disorder.
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the partigcular B cell malignancy or disorder being.treated,..the particul ar
el belthg. $8eBi G PRe e e ARTPT Ho e ek R b Thodits Besl B The
cause of the ZhnkiheeasmiiktriiGPhdRbes ddfirkints&alfn, g_ﬁh%‘ééﬁfa}‘at@?orhﬁﬁatﬁﬁ@@% a the

met hod of administration, the scheduling of administration, and other
fact ors knownsingle phditoa¢eyticakiormilatien, sind Thesecutiveradpenisiraminliy eghérecdéry e

anount of the_antagoni.st,fo.be .adm ni stered.w.l e governed by such
consi derat i on¥’ erﬁb‘?mﬁf@&bbr@\‘ﬂedﬁ§lnﬁeRéﬁl@dlquﬁgq‘)hﬁgb? _‘icﬁﬁ‘? 4%MHody and the
i nununor egul agighYian &k QP heiBYoBRal &ttt iigssame or in different

formul ations. These antagonist formulations can be adm nistered separately
or concur¥ently, arddidenfreint dteninptrdieon of Ptibbddieatl tiie patieat Be pedsenitappliedtiang

A R NI T I e D
Zg;rll 938146 12 gzg%%%1%§élmhﬁ 2 Yan BB iR ¥nc B issed 39 (G308 idi AN
a therapeutically effective amount of an antagonist”. See, for example, W096/07321
published March 14, 1996 conceming the use of gene therapy to generate intracellular
20  antibodies.

There are two major approaches to getting the nucleic acid (optionally
contained in a vector) into the patient’s cells; in vivo and ex vivo. For in vivo delivery
the nucleic acid is injected directly into the patient, usually at the site where the
antagonist is required. For ex vivo treatment, the patient’s cells are removed, the

25  nucleic acid is introduced into these 1solated cells and the modified cells are
administered to the patient either directly or, for example, encapsulated within porous
membranes which are implanted into the patient (see, e.g. U.S. Patent Nos. 4,892,538
and 5,283,187). There are a variety of techniques available for introducing nucleic
acids into viable cells. The techniques vary depending upon whether the nucleic acid

30 istransferred into cultured cells in vitro, or in vivo in the cells of the intended host.
Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro
include the use of liposomes, electroporation, microinjection, cell fusion,

DEAF-dextran, the calcium phosphate precipitation method, etc. A commonly used

vector for ex vivo delivery of the gene is a retrovirus.
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anti-B7 antibody. Preferably, the CD40L anti body will be the humani zed
anti-CD40L antibody disclosed in U S. Patent 6,001,358 and the anti-B7

ant i body tJ} iLpatized antibody disclosed in US Patent 6, >
not ed, th}vts]&g%f(ggdy has recently been 5 show to possess ag(%%@os???‘(’gl?tsi vity.

Al so the preferred CD40L anti body has been shown to have efficacy in

treatment of both ThardrEntheprefepiet Oh Pivuneeid hsi@asaser BtiBEquesundlnée anot her
humani zed anti - CD40L anti body (5088 reported by Biogen, this antibody is

not known to Ediséectigmywidldvisslsectoox(sesh . adgmvaug dfrepes| sipplspd gims.on, adete

barentoral |y erdaisES it rR et SRt hPLHpigh e R BB  amstes ofoo
ng/ kg of pati@Bteehode MOITUML POPEAAM.DICHE], f&%xﬁﬁiﬂe%%sbﬂ%%it@éﬁoh@@ﬁ@ of

antagoni st used " being in the range of about 2 to 100 ny/kg. The preferred B
cel | depl éti ndgsamabletogyovide RIcTUXIAN( 20)d scBrretveill & ajisstihettafgsts the targetanetls,nody

are, for exanple, in the range from ahout. 20ng/ 2 to about 15 1000nr g/ ne.
The dosage opchﬁéﬁlszi‘ﬁtqnﬂgﬂély ‘T‘P%fflﬂfﬁéo’f ﬁ%qu%‘ﬂﬁféc Wg’a‘g%apﬁpgﬁ?mﬁrg?ﬁ e C‘%%esently
recommended TRgard UANGplorofind ied LARLRE AR, iRABNEOHAIhTISyed YBRIAME.  FOr

exanpl e, one nay adm nister to the patient one or nore do
subst anti al | ywhahishbind ama 8815 suyfaca 2nanfibrareeprotaii dsadtjatedewgh enfieryvesiswmaygbse is in

the range from about 20ng/ t o_about 250nmg/ n2, for exanple from abou
50ng/ N2 to abbiRd ODHTee T IQ/EAC H?f‘éﬂl?ta%?aé-&fﬁ?%%ﬁ??ﬁl%ﬁn(grﬁa@ﬁ@n&'%HE?P

initial es | I . q : e(s),

wherein e may g o o e G R e
mg/ n2 dose of it hyeliap) akbshyteins thiteaigsi miradelldeskesljzatiofrand extangd mtratdlami ti al
dose may be in the range from about 20ng/nR to about. 25 250ng/n2 (e.g. from
about 50ny/ nehdlglide okhe todmigreatyeesptrripaliaedrndgedons Boleecribedyfoe example range

from about 259%?(3715‘(% &@df%%ﬂ ChON9BB 418045 (r1‘9éiéﬁga1 b@\é{l': er g‘éf,"ﬁz.ro’c hhgse

suggest ed anou i rAnunoregufat ory eting anti body

are subj ect tdcad FeealSAsdti4a-he19pelFoaediesaieid afrenilpgnokgygeh@ct or in
sel ecti ncg)‘1 an appropriate dose and scheduling is the result obtained, as 30
i ndi cat ed Saboyarlipg and esngiherapy dretorale sag AHidsIer eods osieres 2 Husteddéd

nitialy Tor ey SUSHIRRS o9hsenanlaide ARRUL G (hseRses.  To obtaln the

nost efficacious resu depéendin rticular cell malignancy,
the antagonist is admnistered as close to the first sign, diagnosis,
appear ance, or _occurrence of the disease or disorder as possible or during
reni ssi ons of Vihe dvgiceseofddagnigghger . WO 02/ 04021 PCT/ U S01/1 567 7

In another embodiment of the invention, an article of manufacture containing
20  matenals useful for the treatment of the diseases or disorders described above is
provided.

The article of manufacture comprises a container and a label or package insert
on or associated with the container. Suitable containers include, for example, bottles,
vials, syringes, etc. The containers may be formed from a variety of materials such as

25  glass or plastic. The container holds or contains a composition which is effective for
treating the disease or disorder of choice and may have a sterile access port (for
example the container may be an intravenous solution bag or a vial having a stopper
plerceable by a hypodermic injection needle). As whole, there may be one or several
compositions. At least one active agent in one of those compositions is an antibody

30 having B cell dep‘leting activity and at least one antibody 1s an immunoregulatory
antibody such as an anti-CD40L, anti-CD40, anti-CD23, anti-CD4 or anti-B7
antibody. The label or package insert indicates that the composition is used for
treating a patient having or predisposed to B cell malignancy, such as those listed

hereinabove. The article of manufacture may further comprise a second container
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The anti bodies are adm ni stered by any suitabl e neans, including parenteral,
subcut aneous, intraperitoneal, intrapul nonary, and intranasal, and, if
desired fgr. %__! i mrunosuppressive treatnment, intralesio )

admi ni strat] *](’)22(&% arenteral infusions include intranuscul a&,?é?%‘”g&?@ﬂous,
intraarterial, intraperitoneal, or subcutaneous 5 admnistration. In

addi tion, theodptiiiROsyhiacstichRP hicefRbRAN MirshiRhed vaYicpkadc wadiuss on,
e.g., with declining doses of the antibody. Preferably the dosing is given

by i nj ect i omggctiongB WiTly fpdosiblate-buffared salimesRorges s lsclit ian endsieixtrpssctolwivs:,
dependi ng in_part n whether the admpistration is brief or_ chronic. One

wh
addi ti onal | yItHRYY RSP OtehBitegglsstssneRle fim A cgumpeRberdFseutic 10

agents, i nUNURQgSURPEERSINGE RIS 2B HPKIBER WA L g.ant | bodi es
herein. The ~comnbi ned élc%ilrﬁéﬁ; Stration includes dg-gc?frenwﬁafsts at lgon, usi ng

separ at e 5 or nul at Foriseraletails of theghecnpibaaredrutratedbyftbe falldtingmondiditing
consecutive adm nj strat i,or11 in ei tper order, wherein preferably there is a
tinme period WiRIElehOthS digriosirgsof B citgieonsge e spesifipation aeoersirgssiker t t hei r

bi ol ogi cal agti viti ' from adm ni stration of antibodies to the
patient the g’%&é’g%"%%tg‘g%%%?lc t%egeﬁencgbnt enpl ates admi ni stration of anti bodies

by gene therapy. SuebntdsifiddicTtlicinkemiodfmaybe h@nmiacied t620QFhADor dtBer
anti bodi es is enconpassed by the expression "adm nistering a

t her apeut i calkmmafi aepidaacayvihthe aerementanedymethods of Beamendin ax ampie,

W96/ 073 puld i shed rch 14,..1996 concerning th S f .dene therapy to
gener at eﬂ) nt ra {Sﬁngﬁ’ﬁ&% S}igﬁ ?%%%?%%. e CQPBT p&%*%ﬁf%&%ﬁp%&ﬁﬂhes to
getting the RUEb&IG AChSlinkOR{onAA bk ¥dmEARERAIANE dutNhdmUE &F Ofher afinPal (g _
patient's cells; in vivo and ex vivo. For in vivo delivery the nucleic acid
is injected @pmesntipyal dasagetiomen preparedby combahing the antfhe dyioféhevnventiothwith a
antagonist is re %Ii rgd For ex ﬁi VO t{f&it ment t({]ﬁgggti er]itl.' s.cells are
removed, the “28VHUET: PB?%C&“ 1&HY 4858 ee%Frflﬁ’E%r 'HESeA7E% DELAXP s and the
modi fied cel k&chaldles. AWiNbe t&LEHIzELHY Be BRULRM 11 drP@iat HHel 6l dhd @harabteF
exanpl e, encapsulated within porous ~ nmenbranes which are inplanted into the
pati ent {[8eeofthaphath&ecubedibyraccdydable dargepon@Buenasdlibtag@R 1 Big)amotmert are a

vari ety of techniques. availahl.e for introduci nucl ei acids .into,viable
ol | 5. The 1 GEHT BEERITh MY SRR Y NSO TRED R SCHeO TR B SR 50 |
transferred i wellitndhedi6gbles in vitro, or in vivo in the cells of the

i ntended host. Techniques suitable for the transfer of nucleic acid into
manmal i an cel | s i iTheirowtme dfndnidstrdtion ofskee aftidddydeofregment thetaofpafithe i on,

T et o el Y8 S5 o BSOS B s o
the genesps asE@héEMiidi8des intravenous, intraperitoneal, intramuscular, subcutaneous, rectal
or vaginal administration. The subcutaneous and intramuscular forms of parenteral
administration are generally preferred.
The daily parenteral and oral dosage regimes for employing compounds of the
mvention to prophylactically or therapeutically induce immunosuppression, or to
25  therapeutically treat carcinogenic tumors will generally be in the range of about 0.05
to 100, but preferably about 0.5 to 10, milligrams per kilogram body weight per day.
The antibodies of the invention may also be administered by inhalation. By
“inhalation” is meant intranasal and oral inhalation administration. Appropriate
dosage forms for such administration, such as an aerosol formulation or a metered
30  dose inhaler, may be prepared by conventional techniques. The preferred dosage
amount of a compound of the invention to be employed is generally within the range
of about 10 to 100 milligrams.
The antibodies of the invention may also be administered topically. By topical

administration is meant non-systemic administration and includes the application of
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56 WD 02/ 04021 PCT/USOL/ 15677 The currently preferred in vivo nucleic acid
transfer techniques include transfection with viral vectors (such as
adenoviru s sinplex | virus, or adeno associated vi and __
i pi d- basg\a)@é%rrs (useful lipids for Iipid-nmediated trans‘%éeﬁg%lf]ﬂ"(f’he gene
are DOTMA , DOPE and DC-Chol, for exanple). In sone situations it is 5
desirabl e t 0 peRWEE (bhafHEh@h&edl clnPoUhd 6f MeliBvaltiAusRtmhinal thar gets the
target cells, such as an antibody specCific for a cell surface nenbrane
protein or tlpidemmngabd theblceahcavity gaddhstidiatian o€ sept or amgibodiyentb dhgetr, ayel |,
etc. Wiere |iposones are enployed, proteins which - bind to a.cell surface
merbr ane. pr of bt RoRs SHLIBF B e ROLHEDRFABLY Sy aloosut opS SigRE ng
and/ or 1o faghhidiatsHRL #HEGnt GaldintGIBI: ,gﬁﬁé@:ﬁ%e%aﬁdﬁﬁﬂﬁ%ﬁkil hereof 10
tropic for a partlcuﬁ ar ce type, ant 1 bodi e or protelns which undergo
i nt er nal i 2at iadminstratioyc [The gmoantofmodntibody réatirddaiog dterapetiaoeplophyplactic
| ocal i zati on gnd enhapce intracellular _half-life. The techni que

£

. 0
r ecept or - mediCHEE I dn oot s V&Y Wil @ntiBedy chosenetbgmahes an‘liﬁe"\mtk‘?gt%?. .

Bi ol . Chem 262: ; gner et al., Proc. Natl. Acad. Sci.
USA 87:3410-gﬁ?@ﬁ%@Bé?é%ﬁ%%ggé%PE&#%P "he currently known gene 15 marki ng
and gene therapy protocols see Anderson et al., Science 256:808-8 13
(1992). See also WO 93/ 25673 and the references cited therein. VI. Articles
of Manufacture In another enbodi ment of EMAMBLES i on, an article of
nanufactqbe containing 20 materials usefg}Iﬁqr the treatnent of the

di seases or disorders described above is d. The article of

manuf acture conprises a cont aPARkr@RbrB hababrarlcdiackhages béigert on or
associated with the container. Suitable containers include, for exanple,

bottles, vials, shheicagesp! that enti-Chx 0 omtibiods couldallople G BedDAP sraditedar i et y

of materials ch,as 2 I : | asiic. .The container. holds or. contains a
compos: 11 on v ar SR edb i el st Ehfomeebo nBCUR kS PG 8l BB o

choi ce and maystdtemea o 6tiag ThBCARACESd RRIB-1{rhfhomaXxaNPine, bRE - odiengr, naybe
an intravenous solution bag or a vial having a stopper pierceable by a
hypodey?jlé i rijeiiétff@nl?égéﬁé)ﬁ.(g%)moéfd _tm@dl‘eamﬁ?ntlﬁém‘ih p IDEGEesal
conposi tions. east one ive agen n_Qne.. o) it is an
ant | body 30 HEOIREEEN G dabt BrRg Horeory M cR4PCSRabedt Phady i o an
i mrunor egul atory  Iamallp oY nSHEMMA Sofdtndatibn GPABM Adtox R4 HHBAt e 1ERES,

anti-CD4 or anti-B7 antibody. The | abel or package insert indicates that

the conposi t idsierinineddexposing Difatticalls forgeltousnto Hulareny concantetipspefsdoM o B
cell mali gnanﬁ}é’ceﬁ%%tc%;slcitt}b 8ISBH.ILI—ZP E:éelfis after 5 days in culture was measured by Alamar

20  Blue, a dye-reduction assay by live cells (see Gazzano-Santoro et al., J. Immunol.

Meth. 202: 163-171 (1997)). Briefly, 1 x 10° DHL-4 cells in growth medium
(RMPI-1640 plus 10% Fetal Calf Serum) were incubated with varying concentrations
of ADM (1 x 10° M to 1 x 10" M) in cell culture tubes at 37 © C. for 4 hours. After

incubation, cells were washed, re-suspended in growth medium at 1 x 10° cells/ml
25  concentration and 200 pl of cell suspension was added to each well of 96-well
flat-bottom plate. Plates were incubated at 37 °C. and tested for cytotoxicity at
different time points. During the last 18 hours of incubation, 50 pl of redox dye
Alamar Blue (Biosource International, Cat. #£DATL 1100) was added to each well.
Following incubation, plates were cooled by incubating at room temperature for 10
30  minutes on a shaker, and the intracellular reduction of the dye was determined.
Fluorescence was read using a 96-well fluorometer with excitation at 530 nm and
emission at 590 nm. The results are expressed as relative flucrescence units (RFU).

The percentage of cytotoxicity was calculated as follows:



her ei nabove. The article of manufacture may further conprise a second
container ,7 Wc) 02/04021 PCT/USOL/ 15(77 conprising a pharmaceutically
acceptabl e buffer, such as bacteriostatic water for injection (BWI),
phosphat Y84#0#7dd saline, Ringer's solution and dextrose EEFSIUHOT7 It may
further include other materials desirable froma comercial and user

st andpoi nt, includjng ot he ffer diluents, filters  needles,.an
syringes. 5 Furt hgir'_rtgé‘flgtgia ?@Ufﬁéﬁaﬁ%?ém' gﬁr%ﬁ‘ag}iltﬁ P{J%o[npgf é%i“gf ]t(ﬁr’e}Oj

fol I owi ng Nnobitdtidhldubee oEXBMIcHRotoiBRy HasEdtbHehES all mBthaldoh8dru@fsnd Jt t he
specification are expressly incorporated herein by reference. The

ant i bodi es ofhetdrag fornatetioarcityayadeslathdi for Sbeeqknt &ssaygshuman or ot her  ani nal

in accordance with the aforementioned mefhods of treatnent [n an amount 10
sufficient to pro &Eée%féha%%?&ét’ecﬂé‘ ’ﬁgthéﬁ%&iéﬁ?lﬂ EYJ‘BtPX‘[S%L}SShw'M?Pgl“degr ee.

sufficient L _ ap! 4 e
uch antisbodigg, 04 f&r@d%}(’k" 4 m%ﬂl&&g%&grtg%m d@tﬁ@%ﬁdﬁ%m ﬂfgf@%ﬁ@»ot er

animal in a convention sage 10 par'ed by conbini ng ody of
t he inventi oforv hdurapricotveaittuirenaelipharswatud oaed Affer agoepicalb eulkaed er or
di | uent accordi ng to _known techniques. It will be recognized by one of

skill in the reiumner f gais andicintxiaty setepmingt byHdaphaBgdettoptele| y
acceptabl e carrj.e r.chi i s, gi-ct at.e afount f Aacti

i ngredi ent V\ngz{sﬁ&\/éﬁ (geﬁcﬁ?%é#%%ivg' tﬂ%&aétéo%a;1X’§8$¥%}ﬁ1]2"%rcgg¥‘éergfcgglél ﬁ%ﬁ?%%%ép}eon and
ot her wel | - kiypbridd &80k &%on dheeléctelt CDandlEcaebn sk caiohefyoDHING cand | body
(or fragment thereof) of the invention may be oral, parenteral, by

i nhal at i dh ohatvoptesdbundtreexmess R Brt2GICRA0 mpieculss duher exmesstosiaides

i ntravenous, gjﬂ;ﬂf%@eri ttonegl , intramuscul ar, subcutaneous, rectal or vagi nal
adni ni strati o 38 {g&tfdneous and intranuscular forns of parenteral

adm nistration are generally preferred. The daily parenteral and oral dosage
regi mes for enploying conpounds of the invention to prophylactically or

o B I T T e e P CRIHEE 475 . gt per day.
The antippdi es of the inventi enin@y,d50,06: 3AANL&5 &ds Py 1 nhal ation. By
“inhalation" is nmeant intranasal and oral i nhalatlon adm nistration.
Appropriate dosadegfksbowetheseftdrt aflm aitsCPA0Lan}ibstyain GR4@n-Cikilosol

formul ation or a netered 3 e i nhal er, maybe prepa b onvent i gnal
t echni ques. ﬂf‘@%ﬁf%ﬁ%%&éﬁ%@"’aﬁ%@ﬁ? cglf degt B?ﬁib‘Bﬁfhtg’ éﬁjd\/{hé}ﬁngﬁ Ps'i(g to be
enpl oyed is Qelrlﬁrc@hé/}ﬁly\%m RDchbfed ekt presence of 10 pg/ml of soluble CD40L

(sCD40L, P. A. Brams, E. A. Padlan, XK. Hariharan, K. Slater, J. Leonard, R. Noelle,

20 and R. Newman, “A humanized anti-human CD 154 monoclonal antibody blocks CD

154-CD40 mediated human B cell activation,” (mmanuscript submitted)) for 1 hour at
37°C. After 1 hour of incubation, low concentrations of ADM (2x 10" M - 4x 107
M) were added and incubated for another 4 hours in the presence or absence of
CD40L (10 pg/ml). Following exposure to ADM, cells were washed and resuspended
25  in growth medium at 0.5 x 1(_)6 cells/ml concentration, and 100 pl of cell suspension
added to each well of 96-well flat bottom plate, in duplicate, with or without sCD40L.
sCD40L (10 pg/ml) was added to cultures that have been continuously exposed to
sCD40L during ADM treatment and to cultures that had no sCD40L during ADM
exposure. In addition, IDEC-131 at 10 pg/ml was added to cultures to determine its
30 effect on DHL-4 cells incubated with sCD40L and ADM. After 5 days, the
cytotoxicity was measured by Alamar Blue dye-uptake assay, as described.
Data show that sCD40L prolonged survival of DHL-4 cells after ADM

treatment, whereas, as expected, increased cytotoxicity was observed in cells that
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of about 10 to 100 mlligrans. The antibodies of the invention may al so be
adm nistered topically. By topical admnistration is neant non-systemc
adm ni stration and includes the application of 58 WD 62/04021

PCT! USO1/ 1566 ¢20@ik1@nt i body (or fragment thereof) conmpound of-h&iQyENntion
externally to the epiderms, to the buccal cavity and insti |§atl on of such
an anti body into the ear, eye and nose, and where it does not significantly
enter the bl oodextaxpased By ADM trethe @bsenderbhsSD4EL. | anthieamore padditoonad £,

i ntravenous, i ntra&eri toneal and intramuscul ar 5 adm nistration. The anount

of an anti bodyaHefil4BgantdodynErBpddt) evesed oy mediated celiispaayalwiepding b
course, vary w I he nature and severity of the
condi tion bei ;%E{éragé;ﬁlegag%ﬂgf%é&&g?%ﬁé'EXAI\/PLES 10 Exanple 1 Properties

of B | t nnpl aona cel | TheBdBittbncHIDECTIR goncieRtnd difttt @NDHL.CDI)Ls teatddbaey coul d
bl ock CD40L- CD40 nedi ated = survival of malignant B-cells from chenotherapy

i nduced t 0¥ ci $§¢P4Plepbinhsindigstes that thedniibodyi, by gsalis iaes nobEeyelBw, diggsd t he

B- 1 ynph |1 Line. DH-4 (Roos.et at. 15 Leuk R . -195-202 (1986
oxposed to adr PR oL RBio T Beea faudt mik™s RIS VLSRG, " the mit i ne.

monocl onal —ant jreliiEEPatcPHn BMtWRRAY sCB401B here dullufddah the préfRBcdTh Mt
concentration of ADM cytotoxic to DHL-4 cells was determ ned by exposing

DHL- 4 cel | s f ocontehatiens of dIEE-¢8 B RITEDOANEL thetantr{sD T antibivly CERE , erd |
cytotoxicity of -4 cells after 5 days in culture S measured, amar
20 Bl e, a tyeeneind pofbededingrtn bR cins Pyl & S Ren et el
|'m munol . et h&l 9@9?—)&) Afdr éﬁ%qé ﬁ%%@%?)%ﬁggﬁfolr%ferath%fmgﬂeﬂéuﬁé_?liét%nhiﬂe&r owt h

medi um (RWPI - 1640 'pl us 10% Fet al u were incubated with varying
concent r at i onsby éflaraBiVB{ude ass4y)-a6 dddctibedlabove0Fag. B showe eb Effeddlonihe t ubes at
37 C. for 4 hours. After . incubation I'ls r hed, re-s ded_in
growt h nedi um BEOIIﬁelﬁtlfB@l &Ry ppTprIcHy Oépﬁﬁe‘ﬁt@]ﬁsﬁ?}'ﬁp\ﬁﬁ deﬁlereaéﬁ@w@
Suspensi on was,& tdd0 1286 Re T prBfi fePffioNehl indubdf ¢ o1 PAB cfrecl Al &8 Wer €
i ncubat ed at 3% %ﬂfégnd {ested forprcyteot oxi c?tl%/ at C}?icl%%le?%nt t?ferr% poi nts.
During the | asin th8 IhHLr4 cells culmrddatitio ati-BD4 amsibodiedox dye Al amar Bl ue
(Biosource International, Cat. #DAL 1100) was added to each well. Follow ng
i ncubat i on}> pl ates were cool ed by incubating at roomtenperature for 10 30
m nutes on a shaker, and the intracellul gt redyction of the dye was
det er m ned.

CD40L-CD40 signaling prevents apoptosis of B-lymphoma

cells by anti-CD20 antibody. RITUXAN®

The effect of CD40L-CD40 mediated signaling on anti-CD20 antibody

20  induced apoptosis of B-lymphoma cells was determined using an in vitro system
mvolving DHIL-4 cells and the surface cross-linking of RITUXAN®. DHL-4 cells
(0.5t0 1% 10° cells/ml) were cultured with sCD40L (10 pg/ml) at 37° C. After
overnight culture, cells were harvested and incubated with 10 pg/ml of RITUXAN®
or the control antibody (CE9.1; an anti-CD4 antibody) with or without sCD40L (10

25  pg/ml) onice. After 1 hour of incubation, cells were centrifuged to remove unbound
antibodies, and resuspended at 1 x 10° cells/mi in growth medium (5% FCS-RPMI)
and cultured in tissue culture tubes. The cells surface bound antibodies were
cross-linked by spiking F(ab’); fragments of goat anti-human Ig-Fcy specific
antibodies at 15 pg/ml, and the cultures were incubated at 37° C. until assayed for

30  apoptosis. Apoptosis was detected using a flow cytometry caspase-3 assay. Cultured
cells were harvested at 4 and 24 hours, washed and fixed at 4° C. using Cytofix
(Cytofix/Cytoperm™ Kit, Pharmingen Cat. #2075KXK). After 20 min of fixation, cells

were washed and 15 pl of affinity purified PE-conjuéated polyclonal rabbit
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Fl uorescence was read using a 96-well fluoroneter with excitation at 530 nm
and emssion at 590 nm The results are expressed as relative fluorescence
units (RFU). The percentage of cytotoxicity was cal culated as foll ows: 59
WO 02/ 0402wpeTibidSk | 1/ 19677 [ 1- (average RFTJ of test sanpberuvAvpiage RFU
of control cells)] x 100% Titration curve of ADM cytotoxicity was

establ i shed and m ni mal concentrations of the drug for cytotoxicity was

sel ect ed f oranguhseReenintdsSaPharniigen, €l # 673483 afldl Sphay€dyiopefrhg. 1, shows
cell cytotoxicity of DHL-4 cells 5 cultured for 5 days after being exposed
to ADM (2 x (Rbarmipgemdat #RRO1TKIS) westaddpil) Celiowen ineurateden e ighe 8@1&1(%@.

Cells were shedcgﬁ(e:e. af};t ﬁr eégsosugeaaﬂ%rgul tu(ried isn C%rgowth nedi u g“gr 5
days and cyt 8%t ¢ y“&@f@ it A %‘337 K24 Br &ffs&ﬁ%} én%??g{}‘,n'
descri bed a%v&ngtﬁﬁiéﬁthi\h%%dlﬂredfoﬁ?%aﬂ aﬁ@'ahaﬁyﬁ‘ﬁ @siﬁ@Wi@aﬁs%th@%J bt he

menbr ane expression of selected CD nol ecul es by ow cytonmetry. DHL-4 cells
10 have beerVdérgyrtafivereKpnsess CD19, CD20, CD40 nol ecul es, but no expression

of CD40OL was detected. Exanple 2 [ L antibody overrjdes, CD40L
nedi at ed resi stan éﬂ?gSlFPé’YslrFﬂ%taW 0%%&%%&1?@@‘3%?&’8@5% ﬁi‘%f - hni phona

cells Fig. ) t &5)480 [ : %Péﬁﬁ 0

nmedi at ed regl?gl? g%\% c%p?@%{pgg%gﬁ gé\l?g@%eﬁ Sea#ﬁ%%fcf&@%“‘%g% - 4Scel | s
(0.5 x 106 wed lasthe duyrogete earlog sinat eor previohe stpdes eavealal gddd qoyreidticaf sol ubl e
CD40L (sCD40L, P. A. Brains Padl an,. K. Hariharan, K _Slater,

E A n, 1 J.
Leonard, R DIGb¥E$ECaspasesh#ndR ungbassan Cross-liking ot RATENAN R pvathe BTl shcell

nonocl ong ¢ I I QWFW' L ion,"
(nanusc;ll%pt 8@3%%9%’ g%)p?é:s:é %%eg?sﬁ(%?matc 5%%‘%?%@1; 1 hoﬁg\@f&kéaﬁ?&gg%ﬁ%n, | ow
concentr at i asxposdd BRI xapdPiosdd. -In4orpfsch, churee iudadedn grchresgiebatfed f or
anot her 4 hours |n thepresence or absence of CD4OL (10 ug/m ). Foll ow_ ng

exposur e to AWMLbedy (0§ thiseme ypérsdceng! prithesdyd hESdl )oEshliedingue #pariesisinf at
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sCDA0L. sCéledd ) dgelbneest ATUBAN® medihied &sllinbaf Biavepihgenceadnt i nuously
exposed to sCD4OL during ADMtreatnent and to cultures that had no sCD40L

during ADM exposure. In addition, |DE€ablid:at 10 ug/nl was added to
cul tures to_det or g, L1 Ae5 A6k 0Bk oSobL SrALARLEE o D AEDIOL and

Culture Conditions % Apoptosis AVHF)®
4 Hours 24 Hours
DHT-4 cells exposed to sCD40L
Cells only 3.35(17.42) 4.94 (7.62)
Cells + RITUXAN 1.97 (1.97) 4.54 (6.54)
Cells + RITUXAN + anti-hu.IgG.F(ab*), 21.17 (17.39) 9.62 (13.44)
Cells + CE9.1 2.31(13.25) 4.15 (7.85)
Cells + CE9.1 + anti-ln.1gG.F(ab’), 2.09 (22.14) 4.14 (9.57)
Cells + anti-hu.IgG.F(ab’), 1.93 (12.57) 5.13 (8.02)
DHL -4 cells not exposed to sCD40L
Cells only 4.36 (14.34) 5.08 (17.62)
Cells + RITUXAN 5.67 (10.66) 1.08 (17.92)
Cells + RITUXAN + anti-hu.IgG.F(ab’), 74.82 (22.80) 30.63 (26.84)
Cells + CE9.1 5.99 (14.00) 3.05 (18.24)
Cells + CE9.1 + anti-hu.J-G.F(ab’), 5.96 (12.11) 2.24 (18.19)
Cells + anti-hu.IgG.F(ab’), 6.09 (12.27) 1.85 (17.27)
® Percent positive cells with caspase-3 activity and its mean fluorescent intensity in
log scale.
20 Example 4

Effect of IDEC-131 on the survival of chronic lvmphocytic leukemia (CLL) cells
To determine the effect of IDEC-131 on the growth and survival of B-CLL

cells in vitro, B-CLL cells were cultured with and without IDEC-131 1in the presence
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cytotoxicity was neasured by Al amar Bl ue dye-uptake assay, as descri bed.
Dat a show that sCD40L prol onged survival of DHL-4 cells after ADMtreat rrent,
wher eas, as expected, increased cytotoxicity was observed in cells that

WC 02/ 04021 b /u§91/ 15677 were exposed to ADMin the abse OL.
Furt her rmre gg ition of anti-CD40L anti body (BEC- 131) revgrese'j(}foa‘fﬁ)gl;gél

nmedi ated cell survival, leading to increase in cell cytotoxicity (Fig. 2A).
The additi on off CIDEML I3 1iral. dieeiphad] hloo@ﬁrbemtucm Es(BBMAT ) wert iwddted ot &d - 5
sCD40L, which indicates that the antibody itself, does nat have any

direct inhi bu%waaﬁnww@t)é%ﬁ@g&&lmﬂ Hb@gh%alaémpr eengiugatiquri \jiabnisy wapH - 4

of difforont SRARGAEY BY AR g R A A MRS A P E BB R h oy

CE9. 1, and arktcfvcﬁaﬂtmwwpbﬁse( Eeiweat GIb 197/C€bREZ . CLIUHNOIPRMC)
Inrrusnopatlzol 84: 73-84 10 (1997)). After 5 days, the

cyt ot oxi ci By/ pwetei @é@a@d JéierIeE groMrth Anedénn . AP M 6A0rimediim Bypphenacnied Bithe

assay, as descyy s 2B sh ows no & t he, I eratl on or
the Lyt ot oxi o 1 1515 Bretee i floed Preciedt. Shifiatiianitautid-ci5es

expect ed, i nhigid g 9%1 Pélﬁél bk Sﬁé’ﬁtbﬁ?ﬂﬁ)ﬂ% haEHE8G0oL IR MpefilfeHts, N@l@f*f ect
was seen in the DHL-4 cells cultured h anti-CD4 antibodi es. 15 Exanple 3

CDA0L- CD40 si ghaleilngvepe pmﬁd:dsma]mg CEQDEDmab&dsﬁhpﬁmmaméichse’bynmuctleﬂDZO

anti body. RI TUY, AN 82 The effect of CDA0OL-CD40 nedi ated signali E
Anti - COY0 ant (bR G8 PO o/ sra s e aabey Aok Sarne ReleLBECRS mi ned

cr 0e- 1 nittng. SEhep B BEhph Bl bdty KBl Bofabdy o PN geathy
cul tured with HE40tr, chButiidihkseadells Tn Ge gx‘gsélﬁé of eUPHOIL ghtendadl their @iabilétylis wer e

har vest ed and |ncubat ed with 10 sg/m of RITUXA é or the control anti body
(CE9.1; an ant fultopgs. a“ﬁﬁblsaayqdlvﬁt%srth@faelwwbﬁytof@ﬂ LB(Gld- odlsgrayn ibHhg ce.

After 1 hour o |ncubat Li ed.to renmpve

ant i bodi es, an{’irels%?& 8‘1? (JFﬁ 46?6%‘%/83 aéﬁ?#lgﬁﬁnél?eo?/ﬁlﬂtsﬁ% ﬂfﬁ?#%‘%}he
FCS-RPM )  andjggygbt éﬁr@ﬂfal GfCLE%Hﬂs cpldryr ek E@ﬁﬁPatEHﬁ#lC@h{u%edﬁwﬁﬁ acedoound
anti bodi es were cross-|inked by spiking F(ab')2 fragnents of goat

anti - human3sl g- E(ﬁ@%;pﬂabllfty(fm gmatmbthdm 2 svealts, Whemhntells gnuvi hethe abtemcesf wer e

i ncubated at 37 until assayed fo
a0l Tt e 2SRV & Dhiity.

Table II:
Survival of B-CLL cells in the presence of sCD40L
B-CLL Time % Viability!®
Sample (Hours) (-) CD40L (+) CD40L
Patient #1 0 >90 >90
48 88 50
96 46 77
{ 144 30 72
Patient #2 0 >90 >90
72 40 72
96 31 65
144 | 17 | 51
® equals the percent viability determined by Trypan blue dye exclusion.
20 Fig. 3A shows the effect of IDEC-131 on the growth and survival of B-CLL

cells after 7 days in culture. Purified B-CLL cells from a CLL patient (2 x 10°
cells/ml) were divided into two culture tubes. Cells in one tube were mixed with
sCD40L (5 pg/ml) in equal volume of growth medium, whereas the other tube was
Incubated with equal volume of growth medium as control. After 1 hour of

25  incubation at 37° C., cells were gently mixed and 100 pl of cell suspension media

added to each well of a 96-well flat bottom plate in duplicate with and without
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30 apoptosis. Apoptosis was detected using a flow cytonetry caspase-3 assay.
Cultured cells were harvested at 4 and 24 hours, washed and fixed at 4 C.
using Cytofix (Cytofrx/CytopernifM Kit, Pharm ngen Cat. #2075KK). After 20
mn of fixgld@uwsells were washed and 15 t1 of affinity pusddied/iser

PE- conj ugat ed pol ycl onal rabbit 61 WO 02/04021 PCT/US01/ 15, 677
anti-caspase-3 anti body (Pharm ngen, Cat. # 67345) and 50: | of cytoperm
(Phar mi ngen; Gatvinghdadaitieiones £IGRTAd] (L EAnMere3 ppanhatSedemdaysdetet, Rell he
dark for 30 mn. After incubation cells were washed once and resusgended in

cytoperm Fl owuvespl/aenth iycudairavwaadetagejord by /dAnpPBRIEaAssa s sleatripee 40 ng

W nLi st soft rom Verit Sof war e. Tabl e .l...sho ance of
RI TUXAN( ) %ﬁ%ﬁ‘%ﬁ%&&é%“ RS %ﬁﬁ@%&L Pe it S TTRG 1318080400
In these st udlcﬁﬁme@é‘sﬁn Y@t ﬂ&e@éed%ﬁ%% %Ht%smu{b%%@ AevEREl SUEI0aR;alTREKer

since our previous studies reveal ed good correlation between caspase-3 and
Tunel assa§. Geumstszatiomid crfd;ldﬁhthlﬁdMMaﬂl)y MTUMNEL&@n@ESItdreth‘émrsﬁmce in the

presence of sCD40L. decrease vels o 0si. s, where posed
to sCD4OL apoﬁPB%eéHa lqrhasctﬁﬁgaﬁ sl pr?:‘EHCteBS AT e %@ﬁé@r@geﬂesf

an antibody ofy, F§,a]g§>.| sotype, control antibody (CE9.1), resulted in no
apopt osi s of t e célT's” Thus, the data suggests that sCD40L i nduced
signaling of CD40 pathway can |ead to devel opnent of RI TUXAN(r) nedi ated
killing of B-lynphoma cells. 15 Table I: Resistance of RI TUXAN(r) nediated
apoptosis of DHL-4 cells by sCD40L QJIM&ZQéndl ti ons % Apoptosis (I VHF) ~")
1 4 Hours 34 Hoursc oY . . o177, 42)
4.94 (7. 62 Cells ; : C

anti-hu. | gG F(ab’ )Zf&&etéﬁmé\%haﬁér tﬁe 62)4(013@3&)41)0 su%ll kr&ﬁﬁi@h&;ﬂ@)aﬁﬂva@l@ﬁﬁéﬁ4 15
(7.85) Cells + CE9.1 + anti-hu.lgG F(ab')2 2. 09. (22.14) 4.14 (9.57) Cells
+ anti-hu. | G®lapelsdrom @él(na@lestﬁ)wese sa@tyred 02 x 1OE)FEH%mé Witk apgtwithopgbsed to

sCD0L Cel s anli & ABabitd 9 > QsebsORa 1 b s i BTV 800 20 ©0)

HLA-DR expression, was determined on CD 19" cells by flow cytometry using

15  standard procedures. Briefly, cultured lymphocytes were harvested at different time
points and analyzed for surface expression of molecules using antibodies coupled to
either fluorescein (FITC) or phycoerythrin (PE) for single or double staining using a
FACScan (Becton-Dickinson) flow cytometer. To stain for flow cytometry, 1 x 10°
cells in culture tubes were incubated with appropriate antibodies as follows:

20  anti-CD45-FITC to gate lymphocyte population on a scatter plot; anti-CD19-PE
(Pharmingen, Cat. # 30655) or antji-CD20-FITC (Pharmingen; Cat. #33264)
antibodies to determine the CD19" and/or CD20" B-cells; anti-CD3-FITC antibodies
(Pharmingen; Cat. #30104) to gate-off the T cells; anti-CD 19-RPE and

. anti-HLA-DR-FITC antibodies (Pharmingen; Cat. #32384) to determine the Pclass I

25  expression on CD19" cells. Cells were washed once by centrifugation (at 200 x g, for
6 min.) with 2 ml cold PBS and incubated with antibody for 30 min. on ice, after
which the cells washed once, fixed in 0.5% paraformaldehyde and stored at 4°C. until
analyzed. Flow cytometry data was acquired on FACsan and analyzed using Winlist
software (Verity Software House). The machine was set to autogating to allow

30 examination of quadrants containing cells that were single stained with either RPE or
FITC, unstained or doubly stained. Fig. 4 shows the comparison of HLA-DR
expression in CD 19" CLL cells cultured with sCD40L and those cells not cultured
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Cells + RITUXAN + anti-hu.1gG F(ab')2 74.82 (22.80) 30.63 (26.84) Cells +
CE9.1 5.99 (14.00) 3.05 (18.24) Cells+ CE9.1 + anti-hu.l-G F(ab')2 5.96
(12.11) 2.24 (18.19) Cells + anti-hu.1gG F(ab')2 6.09 (12.27) 1.85 (17.27)
a Percent pasidimg cells with caspase-3 activity and its nmeapcfiuengsgent
intensity in |log scale. 20 Exanple 4 Effect of-DEC 131 on the survival of
chronic Ivnphocvtic |l eukema (CLL} cells To determne the effect of

| DEC- 131 on t hethgCBwWOh.. ahdiighar leivelalf 1oE ABDRIexpraseiohsvasnder¢dtedon B-CLL celéd | s
wer e cultured th.and w t hout -13 ' he presence 62 WD 02/04021
PCT; USQO / 556?9’ Fd@ﬁg‘@@ﬁ’sﬁm{ﬁ ijﬁgﬁa@i‘r%’ﬁn@ bl ood nononucl ear cells (PBM)
were isolated froma CLL patient's bloggyusing a Ficol | - Hypaque gradi ent
centrifugation. Viability was determ néd by Trypan bl ue dye exclusion and
was >98% Fl ow cyt Qi CDaN aledwital up-eaprddtme dfifil ASIPB%sofectilean By@phocyt es
were CD 19+/ CP20+——Cll-cells (PBMO) 5 were-cwltured in-CLL growth nedi-um
(e.g., RPM-1p40 nmeSAmPesuppl erent &8MGith |5% FCS or 29.é¥DRit ol ogous doror
pl asma, suppl enented with 2 niM L- d utani ne! and¥dBesitived MFI
Penicillin-Stfeptongeitrgi. | n addi t4®hss for [some exPeri ments] CD194%2 B-celll s
were purifiedlusing CD19+ Dynabeadgdiras per manufggture's | nstrugksons
(Dynal, Cat. #IT el‘l’sﬂr%éﬂM@)%) and Cif,Ured as aboveggCLL or purifiggy B- CLL
cell's 10 cultured 1 n grovvt di urp4 gly ynder vvegg spontaneousﬁgagpt otiic

cell death.. Hewewer ese—celH-s—+n—th eser

ext ended t Hei rakFRIPT Ef%?‘ﬂﬁ I S SN A B o s A ty
of CD 19+ B-CLL gellsg Ry @U@ in the presence or absence of sCD40L (5 gg/m)
at different tinme pol nts and indicates the |onger survival of CLL cells.
B-CLL cells fribm Patient #1 cultured with sCD40L had 15 60% viability for
greater than 2 weeks, whereas cells gro |n t he absence of sCD40OL had | ess
than 10% viability. Table Il: -- Surviv le CLL cells in the presence of

sCD40L B-CLL Tinme Wiabilit +) CDAOL  Pati ent
510 590 =90 48 88 90 }t;e%bmn%%fnﬁz@fi@@w Mhd RrT AR (+)

10 For treatment of a CD40" malignancy, IDEC-131 at about 10 to about 50
mg/ml in a formulation buffer 10 mM Na-citrate, 150 mM NaCl, 0.02% Polysorbate
80 at pH 6.5 is infused intravenously (iv) to a subject. IDEC-131 is administered
before, after or in conjunction with RITUXAN®. The RITUXAN® dosage infused

ranges from about 3 to about 10 mg/kg of subject weight.
15
Example 7
Preparation of IDEC-131 and CHOP
For treatment of CD40" malignancies responsive to CHOP (e.g., Hodgkin’s

Disease, Non-Hodgkin’s lymphoma and chronic lymphocytic leukemia, as well as

20  salvage therapy for malignancies wherein cells are CD40%), IDEC-131 is infused at a
dosage ranging from about 3 to about 10 mg per kg of patient weight immediately
prior to the initiation of the CHOP cycle. IDEC-131 administration will be repeated
prior to each CHOP cycle for a total of 4 to 8 cycles.

25 Example 8§

Administration of anti- CD40L or anti-B7 in combination with RITUXAN®

to treat B-cell Wwmphoma in a subject

Combination therapies are particularly useful as salvage therapies or for

treating relapsed or aggressive forms of CD40" malignancies (e.g., Hodgkin’s

[
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ivene

96 46 77 144 30 72 Patient #2 0 >90 >90 72 40 72 96 31 65 144 17 51 to
equal s the percent viability determ ned by Trypan bl ue dye exclusion. 20
Fig. 3A shows the effect of IDEC 131 on the growth and survival of B-CLL
cells aftesw@ogey1in culture. Purified B-CLL cells froma Gdi/pstiiesty (2 x
106 cells/m) were divided into two culture tubes. Cells in one tube were
mxed with sCD40OL (5 g/m) in equal volupme of growth medium whereas the
ot her tube wadiseaseuBerdtpaghan sédpuphonarihielb] HYhsudHEGeldlumiake cont rol .

f h f. 25. i ncubation at 37.C. || i.xed and ! f
Cel | suspensi g RIGce Bkratatian i PP apd RISLR @R mbcmiTis ibpitoet o
duplicate w t hsafstusddindl e 63 EXEhPE Q@&?dwégcgy 1HSGUcHER fecifiad Yirng

concentrations of I EC|l 31 (10 w.-/m to Seven days | ater, cell

sur vi val / deat KCHOPIDEU1S lvassnidistration imeldxdmyplal/ afdtenBitivey atbs agme segines oy | bed
above. Data shp cell.s val, in. es Wwith.sCD4QL. The.addition of
"DRC 131 1t o et eerrett b e EEAE & bR P e o2y
reversal of cell sugwi, : it Lot Lgﬁgst, ‘ j ot 11y,
Rl TU XAN(r) adm ni s%ﬂe/lrlé %I?:rets ﬁleslég%?fg%b%\oﬁéé%t&?g %C%ﬁggdtt € %é%é?%lﬁlgﬁé(}guced
| ess of | ower eaftitetgt than | DEC- 131 on cell death (Fig. 3B). Exanple 5 10
CD40L- CD40 nedi ated up-regul ati on of HLA-DR nol ecules in B-CLL To determ ne
whet her the CD40L-CD40 signal transduction pathway is intact, CLL cells
fromCLL patients were cultured (5 x 105 cells/m) with and without 5 g/m
of CD40OL at 37 C. At 48 hours and 144 hours, the class Il nolecule, HLA-DR
expression, was determ ned on CD 19+ cells by flow cytonetry using 15
standard procedures. Briefly, cultured | ynphocytes were harvested at
different tinme points and analyzed for surface expression of nolecul es

usi ng anti bodies coupled to either fluorescein (FITC) or phycoerythrin (PE)
for single or double staining using a FACScan (Becton-Di ckinson) flow
cytonmeter. To stain for flow cytonmetry, 1 x 106 <cells in culture tubes were
i ncubated with appropriate anti bodies as foll ows:
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20 anti-CD45-FI TC to gate | ynphocyte popul ation on a scatter plot;
anti-CD19- PE (Pharm ngen, Cat. # 30655) or anti-CD20-FI TC (Phanni ngen; Cat.
#33264) antibodies to determ ne the CD19+ and/or CD20+ B-cells;
anti-CD3- FI TC anti bodi es (Phanni ngen; Cat. #30104) to gate-off the T cells;
anti-CD 19-RPE and anti-HLA-DR-FITC anti bodi es (Pharm ngen; Cat. #32354) to
determ ne t he Pclass Il 25 expression on CD19+ cells. Cells were washed once
by centri i'on (at 200 x g, for 6 min.) with 2 m cold PBS and i ncubat ed
with antibody for 30 min. on ice, after which the cells washed once, fixed
in 0.5% paraf ormal dehyde and stored at 4C. until analyzed. Flow cytonetry
data was acquired on FACsan and anal yzed using WnList software (Verity
Sof t ware House). The machine was set to autogating to allow 30 exam nation
of quadrants containing cells that were single stained with either RPE or

FI TC, unstained or doubly stained. Fig. 4 shows the conparison of HLA-DR
expression in CD 19+ CLL cells cultured with sCD40L and those cells.not
cultured 64 WO 02/04021 PCT/ 41S01/ 15677 w th sCD40L. A higher |evel of

HLA- DR expression was detected on B-CLL cells <cultured in the presence of
sCD40L (Table 111). Table 111 CD40OL-CD40 nedi ated up-regul ati on of HLA-DR
nolecule in B-CLL Sanple Tinme HLA-DR+(a) %ositive MFl Control 481lns 81 92
144 hrs 88 1653 CeitsSortanSEanfiBody fr &%ﬁ%ré-ﬂﬂa BlegiciRent %%néﬂ(aﬁéou@lg"'

B-cells that are positive for HLA-DR nol ecul es and its nmean fluorescent
intensity S(eqmem;lal ush )1 eouzlripition 6vithy & deashencolp colf Hemirting 3mtibaty fm treskinsia® ¢dl For
treat nent ﬁﬁ O+ mal i gnancy, |DEC 131 at about 10 to about 50 ng/m in
a formul atiof buffer 10 mM Na- citrate, 150 nrM Nad, 0.02% Pol ysorbate SO
at pH 6.5 is infused intravenously (iv) to a subj ect | DEC- 131 is

adni ni stered Bef or Bse afopwlingoie qlaimchrijhersin therentiiRThantbadyerrgifiyally teds B7.1
RITUCAN(C)«ﬁﬁﬁﬁge i nfused

3. Use according to claim 1, wherein the anti-B7 antibody specifically binds B7.2
(CD86).

4, Use according to claim 1, wherein the B cell depleting antibody is selected from

the group consisting of an anti-CD19, anti-CD20, anti-CD22 and anti-CD37 antibody.

5. Use according to claim 4, wherein the B cell depleting antibody is an anti-CD20
or anti-CD22 antibody.

6. Use according to claim 5, wherein the anti-CD20 antibody is RITUXAN®
(rituximab).

7. Use according to claim 1, wherein either or both antibody is a chimeric, human,

or humanized antibody.

8. Use according to claim 1, wherein either or both:antibody is attached to a
radiolabel.
9. Use according to claim 8, wherein the radiolabel is yttrium[90].

10.  Use according to claim 8, wherein the radiolabeled antibody is yttrium[90]-
labeled RITUXAN® (rituximab) or yttrium[90]-labeled 2B8.
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ranges from about 3 to about 10 ng/ kg of subject weight. 15 Exanple 7
Preparation of ]DEC 131 and CHOP For treatnent of CD40+ mali gnanci es
responsive to CHOP (e.g., Hodgkin's D sease, Non-Hodgkin's |ynphona and
chronic | ynphocytic | eukemia, as well as 20 sal vage therapy for

mal i gnanci es wherein cells are CD40+), IDEC- 131 is infused at a dosage

rangi ng from about 3 to about 10 ng per kg of patient weight imediately
prior to the initiation of the CHOP cycle. IDEC- 131 adm nistration will be
repeated prior to each CHOP cycle for a total of 4 to 8 cycles. 25 Exanple
8 Administrati of .anti- .CD40L .or_anti - in. i hat i W th RITUXANOO to
treat B-cell | gﬂpho%e §°ﬁ°r31n§ﬁcbﬁ|ﬂ%18]t8’(‘f&ﬁrt?}“%? faglr‘?fa;gﬁg? Q@P&@% e particularly
useful as salvage therapies or for treating relapsed or aggressive fornms of
CD40+ mal i gnandl.es Uee gecordipdgkelnins 11,6mhdfdh ORY d2ibeleCRntilsdY/ i3 56dide[ 13]-sease,
Non- Hodgkin' s | nd . .. Wen | -1 js to be admnistered in
conbi nat i &%ﬁﬁ%ﬁ%%&“ﬂ%@ﬁ@%eﬁﬁ%%@cg#és admi ni stered as di scussed
above in Exanple 6, followed by the schedul e specified for CHOP-IDEC 131
admi ni strationi3.n Exeaterding A cRmnal ivketeyn thehB SlinBalighghdyes adh-Bodgkinect ed
wherein | DEC- 131 i -CD40L) is substantially within an anti-B7 anti body.
Al ref er SHEBOW; sed above are hereby incorporated by reference in their
entirety. 66 Clainms:- 1. Use of an anti-B7 anti body for manufacture of a

- medi carrelnlt L or I1$.i wmametg&lo%qbfc&aﬂuemn@éin HRENHD if?ﬂé&ieﬂffr’dnﬂthe%lﬁt?pzeagroﬁpﬁaSt
one B ce epl eting anti body faqr treating a B ce i gnancy. . Use
accor di ng ©BSEmgioh Stuall pplcytic, el andspre ﬂPPB‘H%’ySH?chi‘W?‘Q%ﬂ} fj{)ﬂmuhagndm. 1
(CD80) . 3-mﬁ!§@_sxﬁ8f@fe@¢eﬂganﬁg%%é @émybe, WNRLRE Bnd PRA&RIANE 1anBtdeRafhE, diffuse
specifically binds B7.2 | 6). 4. Use accordi nﬁ to claim1, erein the B
cell depl eﬁmaﬂg clgrmeidb@@]y figfuses npigede gmpl oppd large cell, diffuse large cell, large cell

immunoblastic, lymphoblastic, small non-cleaved Burkitt's and non-Burkitt's type, AIDS-related

lymphomas, angioimmunoblastic lymphadenopathy, mantle cell lymphoma, and monocytoid B-

cell lymphoma.

15. Use according to claim 13, wherein the NHL is high grade, low grade or

intermediate grade.
16.  Use according to claim 1, wherein the B cell malignancy is B cell lymphoma.

17.  Use according to claim 16, wherein the B cell lymphoma is selected from the
group consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low
grade and intermediate grade non-Hodgkin’s lymphomas, small lymphocytic/B cell chronic
lymphocytic leukemia (SLL/B-CLL), lymhoplasmacytoid lymphoma (LPL), mantle cell
lymphoma (MCL), follicular lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s
lymphoma (BL), AIDS- related lymphomas, monocytic B cell lymphoma, angioimmunoblastic
lymphoadenopathy, small lymphocytic; follicular, diffuse large cell; diffuse small cleaved cell,
large cell immunoblastic lymphoblastoma; small, non-cleaved; Burkitt’s and non-Burkitt’s;
follicular, predominantly large cell; follicular, predominantly small cleaved cell; and follicular,

mixed small cleaved and large cell lymphomas.

18.  Use according to claim 17, wherein the B cell lymphoma is Hodgkin’s disease.
19.  Use of an anti-B7 antibody for manufacture of a medicament for simultaneous or
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the group consisting of an anti-CD 19, anti-CD20, anti-CD22 and anti-CD37
anti body. 5. Use according to claim4, wherein the B cell depleting antibody
is an anti-CD20 or anti-CD22 antibody. 6. Use according to claim5, wherein
the anti-CD20 antibody is RITUXAN(r) (rituximab). 7. Use according to claim
1, wherein either or both antibody is a chineric, human, or humani zed

anti body. 8. Use according to claim1, wherein either or both, antibody is
attached to a radio label. 9. Use according to claim8, wherein the
rradi ol abel is yttriunf90]. 10. Use according to claim8, wherein the

yiiri unf sore paL g seP i LRk o B R ey neraiid Slishbodal e

radi ol abelradifion @dtapg fok3titingaB cdlispalpgaeydi ng to claim 11, wherein the
radi ol abel ed anti body is iodine[131]- | abeled RITUXAN(r) (rituximb) or

i odinc[131] -1 abel ed. 2 13 . Us ccordin 1 wherein the B cel

mal i gnancy is ﬁ% ﬂ%ﬁ E mng?§W§ﬁ@ m(WFEngT %ﬂ@B? F NGURReRYSArm 13,
wher ei n t hequilidal i1ge ﬁeb@mmnfw&mﬂm cne B pele ewntls&gsmtwlﬂ@nqnta e&iial |

| ynphocytic, folljicular and predonlnantly smal | cl eav cell, follicular and

m xed smalsPecificda GO0 teafinge Boegli maligaancys ol i cul ar and predomi nantly Iarge

cell type, diffuse small cleaved cell, diffuse mxed snall and | arge cel
diffuse large gell, Udearegamehl anﬂlﬁmylf&bxlla%ﬁfabﬁre dNaREMnREE fof mm'iﬂmlebus or
non-cl eaved Burkitt's and non-Burkitt's type, AIDS-related |y

angi oi nmrueBeEip pge ip 9%@1&41@%13@%%38%&%&0@11 é@qlfftmwﬁ%bﬂémnd afmlmftbﬁ@éwm d B
cel | 'yﬁpmorﬂa%mléﬂéﬁd%i:@bébQﬁlﬁo@y%%mngéa Y& Aigharichpe NHL is high grade,

| ow grade or 1nternediate gra . Use according to claim1l1, wherein the
B cell malignancy is B cell ﬁ hona 17. Use according to claim 16, wherein
the B cell |yn%%onaUsesof S pEEP anﬁﬂ?qgrrhfwrﬁ@anu&@@cﬁoof@dﬁ%dlweﬁbfoesﬁmwétmpgm

Hodgki n' s (di,3fa; se fnen%Ln%E H Hadg !e@st%nQ'Bsé‘e‘i‘lsc?e L 2 ARAE for PMindh BAG AN
smal |

|nterned|at gra e non- Ho |n s | ynphomas, ynphocytic/B tell chronic
| ynphocyt inealigeanky mvlzergisithe/ @IIEBT_)antlboylyrht»Cb Iﬂwsatdegzt oneolBl setipdepleting emibpdy aent | e

cell ly ) | ynphoma (FL), diffuse large cell |ynphoma
(DLCL), pﬁﬂ@m&&?ﬁan &%&hb%%@@%? Al DS- rel ated | ynphonas, nonocytic B cel

Iynphona, ang|0|nnunoblast|c
23.  Use according to claim 22, wherein the anti-B7 antibody specifically binds B7.1

(CD80).

24.  Use according to claim 22, wherein the anti-B7 antibody specifically binds B7.2
(CD86).

25.  Use according to claim 22, wherein the B cell depleting antibody is selected from
the group consisting of an anti-CD19, anti-CD20, anti-CD22 and anti-CD37 antibody.

26.  Use according to claim 25, wherein the B cell depleting antibody is an anti-CD20
or anti-CD22 antibody.

27.  Use according to claim 26, wherein the anti-CD20 antibody is RITUXAN®

(rituximab).

28. Use according to claim 22, wherein either or both antibody is a chimeric, human,

or humanized antibody.

29.  Use according to claim 22, wherein either or both antibody is attached to a
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| ynphoadenopat hy, small |ynphocytic; follicular, diffuse large cell; diffuse

smal | cleaved cell; large cell immunoblastic |ynphobl astonma; snall

non-cl eaved; Burkitt's and non-Burkitt's; follicular, predom nantly |arge
cell; follicular, predom nantly snmall cleaved cell; and follicular, m xed
smal | cleaved and large cell |ynphomas. 18. Use according to claim17,

wherein the B cell |ynphoma is Hodgkin's disease. 19. Use of an anti-B7

anti body for manufacture of a nedi canent for sinultaneous or 68 sequenti al
use in conbination with at | east one B cell depleting antibody and

chenot herapy or radiation therapy for treating a B cell malignancy. 20. Use
of an ant®di@#behnti body for manufacture of a medicanent for simultaneous or
sequential use in conmbination with at | east one B cell depleting anti body

and with an aB@.agQUEeSdccorﬂi_Qg@éélﬁiﬁl 190 whE Rl d @tiotabaas ytiendod. cel | mal i gnancy.
21. Use of an anti-B7 antibody for manufacture of a nedi canent for
.1 n_conbination ) st one

si mul t aneous sequential us ' t Le B cell
depl eting ant 8godyﬁ%n%f’cardﬂ%d'oo‘ﬁ%{ﬁ‘e?%d’v Fi thecipgis ahae‘?é’&ﬁ‘b(?a%b_%l %l“ﬁmq 1 CD20
anti body hRMedRIEBKIAND @ithkimeb) or FRHIAPOPEYele®2B8. Use of an anti-B7 anti body
for manufacture of a nedi canent for sinultaneous or sequential use in

conbination wiith at | east one B cell depleting, antibqdy for treating a B
cel | malignadty, WrerEpringtclaim 9. mherghthepablagelds ioqweldsl} east one B cel |
depleting anti body are admnistered in any order to a subject. 23. Use

according to ghai NMUgeL acoohigeionclhiie 383MvherBA BOkid8HE1e8PBEbSIyCR ib&"mgilﬂqs B7.1
(CDB0). 24. Use according to claim?22, wherein the anti-B7 anti body
speci fi calbeed RIAHX AR ritiximpp)er iodnel 1 31d-kabgled dB%i ng t o cl ai m 22, wherein the

B cell depleting antibody is selected from the group consisting of an
anti-CD 19, anti - CDOaciafdihg €D2Rinand, ahtemCGRE B 2ol nlalighyanc? s nbisHodkans di ng
to claim?25, wherein the B cell depleting antibody is an anti-CD20 or

ant i - CD22lyBpkemddHL)27. Use according to claim 26, wherein the anti-CD20
antibody is RITUXAN(r) (rituximab). 28. Use according to claim22, wherein

ei ther or bot Bs5ant UBO&otdingao @R8] Wherbid ARINHLGE sdlbiNtk @i eheasbiyBOgsup 29.
Use according.to claim?22, wherein either or_both antibody is attached to a
69 radi ol $pasting of: small lymphocytic, follicular and predominantly small cleaved cell, follicular and
mixed small cleaved and large cell type, follicular and predominantly large cell type, diffuse
small cleaved cell, diffuse mixed small and large cell, diffuse large cell, large cell
immunoblastic, lymphoblastic, small non-cleaved Burkitt's and non-Burkitt's type, AIDS-related
lymphomas, angioimmunoblastic lymphadenopathy, mantle cell lymphoma, and monocytoid B-

cell lymphoma.

36.  Use according to claim 34, wherein the NHL is high grade, low grade or

intermediate grade.
37.  Use according to claim 22, wherein the B cell malignancy is B cell lymphoma.

38.  Use according to claim 37, wherein the B cell lymphoma is selected from the
group consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low
grade and intermediate grade non-Hodgkin’s lymphomas, small lymphocytic/B cell chronic
lymphocytic leukemia (SLL/B-CLL), lymhoplasmacytoid lymphoma (LPL), mantle cell
lymphoma (MCL), follicular lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s
lymphoma (BL), AIDS- related lymphomas, monocytic B cell lymphoma, angioimmunoblastic
lymphoadenopathy, small lymphocytic; follicular, diffuse large cell; diffuse small cleaved cell;
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30. Use according to claim?29, wherein the radiolabel is yttriunf90]. 31.
Use according to claim30, wherein the radiol abeled antibody is yttriun{90]-
| abel ed RI TUXAN(r) (rituximab) or yttriun{90]-Iabeled 2B8. 32. Use according
to claim?29, wherein the radiolabel is iodine[13 1]. 33. Use according to
claim 32, wherein the radiol abel ed anti body is iodine[131]- |abeled

RI TUXAN(r) (rituxinmab) or iodine[l1l31]-1abeled 2B8. 34. Use according to
claim 22, wherein the B cell malignancy is non-Hodgkin's |ynphoma (NHL).

35. Use according to clain134 wherein the NHL is selected fromthe subtype
group n i.n ocytic Ia pr domantly small
ol eave dcl%or ? lc%fl 1mlgrfu%ob1f1 é)thqusl‘?ongay Sma?l ng %lgve lI’Bur g non Bu alf%t

folli Culfalhcﬂﬁld pwﬁeidmﬁnﬂmamgeycellafo@&:ubﬂIﬂredtompmtntljdIsrhilUSléaveﬂnfallllandlfelamﬂﬂ cel |,

di ffuse nl(f $ %'Iargqlcel di ffuse large cell, |arge cel

i mmunobl™&&f %miq§ T e $M%on- cl eaved Burkitt's and non-Burkitt's
type, AIDS-rel ated Iynphonas angi oi mmunobl asti ¢ | ynphadenopat hy, mantl e
cel | | ynphoma9. anUssaooditicab dlaid: 38; @lhkrelnthph eathlymiphomblseigkarsdiisagse! 0 C| ai m
34, wherein the NHL is high grade, Iom1grade or intermedi ate grade. Use

according to Ia| erein.t cell mali is.Bc ona 38.
oo hccordi ndbe o Lramseditt frdein 5o fE% wERpnAORDRSME S S SrmuldiF om ¢ ne
group CQmshﬁﬁlttﬁI@ coimbihefi@psidcHdadsiapy 6r diistas®erapyesi st ant Hodgki n' s di sease
hi gh grade, |ow grade and internediate gr ade non degkin s | ynphomas, smal
I hocytic/ B,cell. chronj.c h ic.leuke SLL/ B

I g%opl ;s rrac?llm dblsﬁ/ﬁ‘ﬁﬂ%clr%g EOL%'I‘_H?‘ e tE‘EIC ’I‘?B?fﬁ“ f9“““11"‘(‘)Efdl Ul ar

| ynphomeysé E’Lﬁlrth&'lcBﬁUﬁ@hd»rﬁWﬁl@mﬁﬁhdgohW@D%L( DLCL) Burkitt's |ynphoma (BL),
Al DS- rel ated | ynphomas, nnnocytic cell [ynphona, angioinnunoblastic

| ynphoadenopag hy, . smal | t folljcula i ffuse lar di ffuse
Sl 1ol ey edzoal 3¢ Sergrdidy Botitl 42 e SoBPie PrraHanTL o DRy |

non- cl eawet fuBbErlkdotnbingtiédeith @ FrdBildbilel tnts CD20 6f datielabéled an¥- @nmmﬂ. y large
cell; follicular, predoninantly smal | cl eaved cell; and foIIicuIar m xed

IR Bt A NG e M e R R

claim 2251m\ﬂ%6@lsrbrt§a@udhﬂélﬂ)dw@ﬂﬁl chfBRaicat Wil ah Snfi-BY NatiBddgdfof @€atind SEB lceuf ur t her
combi nati on with chenotherapy or radiation therapy. 41. Use according to

cl ai m 22m24gHaR; n t he combi ned preparation is fonnulated for use in further
conbi nation with an antagoni st of CD40L.

44,  Use according to claim 43, wherein the anti-B7 antibody specifically binds B7.1
(CD80).

45.  Use according to claim 43, wherein the anti-B7 antibody specifically binds B7.2
(CD8g6).

46.  Use according to claim 43, wherein the B cell depleting antibody is selected from
the group consisting of an anti-CD19, anti-CD20, anti-CD22 and anti-CD37 antibody.

47.  Use according to claim 46, wherein the B cell depleting antibody is an anti-CD20
or anti-CD22 antibody.

48.  Use according to claim 47, wherein the anti-CD20 antibody is RITUXAN®
(rituximab).

49, Use according to claim 43, wherein either or both antibody is a chimeric, human,

or humanized antibody.
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42. Use according to claim 22, wherein the conbi ned preparation is

formul ated for wuse in further conbination with a radiol abel ed anti-CD20 or
radi ol abel ed anti-CD22 anti body. 43. Use of at |east one B cell depleting
anti body for manufacture of a medi canent for sinultaneous or sequential use
in conbination with an anti-B7 antibody for treating a B cell nalignancy.
44, Use according to claim43, wherein the anti-B7 anti body specifically
binds B7.1 (CD80). 45. Use according to claim43, wherein the anti-B7

anti body specifically binds B7.2 (CD86). 46. Use according to claim43,

wherein the B_cell_.depleting antibqdy |s .sel.ected from._the group consisting
of an anti-cD%, aHty -‘@ﬁé‘lﬁfg ‘é’n&?‘f‘b%gzwbﬁﬁﬁnfﬁ fL- @Dgc'?&a?ﬁ‘flp‘?fg'd?.atﬁ?hedﬂgé

accor di ngadiglasdiai m 46, wherein the B cell depleting antibody is an anti-CD20
or anti-CD22 antibody. 48. Use according to claim47, wherein the anti-CD20

anti body is RITUXAE r rituximb). 49. Use accarding to claim43, wherein
either or botRlant %ﬁ@gﬂ§@g§> ﬁFh%iV@?eﬁﬁWHH¢°hgﬂlﬁﬂﬂﬁﬁﬂ%@d anti body. 71 50.
Use according to claim43, wherein either or both antibody is attached to a

r adi ol ﬁ{oel j 5%2. Use%a@@efd@k‘:jgn@ él@inﬁb'l@i Whebdin tmmﬁdaiwbetehﬁmlﬁawgoislashgiufﬂ[%o]-
yttriun{90]. 52. Use according to . claim 50, erein the radi ol abel e
anti body IP‘%eli?{gi-‘Ipmfrlm’f“é‘B@IOéélﬁﬁlmﬂﬁmerl?d B8t uxi mab) or
yttriun{90]-Iabel ed 2B8. 53. Use according to claim50, wherein the

radi ol abel i s s580di U&{ak3ording tSdaim e waEeRiEH fAdiolaBelGd i@ﬂﬁhgﬂsu.\/\her ein the
radi ol abel ed anti body is iodine[131]- |abeled RI TUXAN(r) (rituximb) or

vor | aney 5 hon eberi o SR etk Gt R Rt h e at iy 5
mal I gnancy I S non- . . | I m ,
wher ei n tiRINHITUX Ao8b aatasiaby R Madidee 33 ubbypE2RE. oUp consisting of . small

| ynphocytic, follicular and predom nantly small cleaved cell, follicular and
m xed smal | cl eaved and |large cell type, fo|llicular and predom pantly |arge
cell type, di fsgusegsesﬁ‘ﬁ’lofda“@ £y Glap éil g’gerﬁpft‘i‘%lseécﬂf%’égg%aﬁ& 1S B?fHﬁP Scel |,
di ffuse lampgo HL)l arge cell i mmnobl astic, |ynphoblastic, snal

non-cl eaved Burkitt's and non-Burkitt's type, AIDS-related |ynphonas,

angl of MmNl Aty A ORR S, whetsin She hL. i¢ ERed Tom e bubope sty ¢ B
consisting of: small lymphocytic, follicular and predominantly small cleaved cell, follicular and
mixed small cleaved and large cell type, follicular and predominantly large cell type, diffuse
small cleaved cell, diffuse mixed small and large cell, diffuse large cell, large cell
immunoblastic, lymphoblastic, small non-cleaved Burkitt's and non-Burkitt's type, AIDS-related
lymphomas, angioimmunoblastic lymphadenopathy, mantle cell lymphoma, and monocytoid B-

cell lymphoma.

57.  Use according to claim 55, wherein the NHL is high grade, low grade or

intermediate grade.
58.  Use according to claim 43, wherein the B cell malignancy is B cell lymphoma.

59.  Use according to claim 58, wherein the B cell lymphoma is selected from the
group consisting of relapsed Hodgkin’s disease, resistant Hodgkin’s disease high grade, low
grade and intermediate grade non-Hodgkin’s lymphomas, small lymphocytic/B cell chronic
lymphocytic leukemia (SLL/B-CLL), lymhoplasmacytoid lymphoma (LPL), mantle cell
lymphoma (MCL), follicular lymphoma (FL), diffuse large cell lymphoma (DLCL), Burkitt’s
lymphoma (BL), AIDS- related lymphomas, monocytic B cell lymphoma, angioimmunoblastic
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cell lymphoma. 57. Use according to claimb55, wherein the NHL is high grade,

| ow grade or internediate grade. 58. Use according to claim43, wherein the

B cell malignancy is B cell |ynphoma. 59. Use according to claimb58, wherein

the B cell lynphoma is selected fromthe group consisting of relapsed

Hodgki n' s di sease, resistant Hodgkin's di sease high grade, |ow grade and

i nternmedi ate grade non- Hodgki n's | ynphomas, small |ynphocyticB cell chronic

| ynphocytic | eukem a (SLLB-CLL), |ynhoplasmacytoid |ynphonma (LPL), mantle

cell lynphoma (MCL), follicular |ynphoma (FL), diffuse large cell |ynphona

(DLCL), Burkitt's |ynphoma (BL), AIDS- related |ynphomas, nonocytic B cel

| ynphoma, lyaplyiadénopathp inadlt lymphog gtid; Wethhded difiopatateg, celindifthsel spraindanyed @jl;

follicular, diffuse | e cell;. diffuse small cleaved.cell: . |large .cel

| runobl agiee el iRl i aotiare T P Bu Al oo A HRES,

non- Bur Ki foflic8lar, ptedlomiiautl@targepsetigdfiiicnantgratdomaig ey emhll clefiveld|deuindrfollicular,

predom nant | Sﬂﬁll cl eaved CﬁLI; gnd follicular, mxed small cleaved and
oot iy

| ar ge cel PP ed ai lasgg & YM#g to claim59, wherein the B cel
| ynphorma i s Hodgkin's disease. 73

60.  Use according to claim 59, wherein the B cell lymphoma is Hodgkin’s

disease.
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