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BACKGROUND OF THE INVENTION
Lymphomas are tumors of the lymphocytes. Ninety percent of lymphomas are
of B-cell origin, with the remaining ten percent of T-cell origin. Most patients are
diagnosed with either Hodgkin's Disease (HD) or non-Hodgkin's type lymphoma (NHL).
20 Dcpcndihg on the lymphoma diagnosed, treatment options include radiotherapy,
chemotherapy, and use of monoclonal antibodies.
A.  Anti-CD20 Antibodies
CD20 is a ceil surface antigen expressed on more than 90% of B-cell lymphomas,
which does not shed or modulate in the neoplastic cells (McLaughlin et al., J. Clin.
25 Oncol. 16: 2825-2833 (1998b)). The CD20 antigen is a non-glycosylated, 35 kDa B-cell
membrane protein involved in intracellular signaling, B-cell differentiation and calcium
channel mobilization (Clark et al., Adv. Cancer Res. 52: 81-149 (1989); Tedder er al.,
Immunology Today 15: 450-454 (1994)). The antigen appears as an early marker of the
human B-cell lineage, and is ubiquitously expressed at various antigen densities on both
30 normal and malignant B-cell populations. -However, the antigen is absent on fully,
mature B-cells (e.g., plasma cells), early B-cell populations and stem cells, making it a

suitable target for antibody mediated therapy.
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suitable target for antibody nmedi ated therapy. -1 Anti-CD20 anti bodi es have
been prepared for use both in research and therapeutics. One anti-CD20
anti body is the nonoclonal Bl antibody (U S. Patent No. 5,843,398).
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recogni zed by the human host as oreign protein; therefore, repeate

i nj ecldi ons  démenseHs.fand thegasudisweipediisedbaskas "trastent ' Prdseesald Bbwid 68: 584-6%une
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are, in effehumanefiecwl foetiohaityy egl ey arcandblé g intert aliqehediate eompRIMIEEKAN(

RI TUXAN(r) (also known as._ R tuxi mab, MabThera(r), |DEC C2B8 and_ C2B8). was
the first FDASBEEB\EHS RplySe heman tasgaticplbihrongh applodyedrpergsatceliularipxcity

o TRk L BT A, B A D),
(1994)). R TU%AbE recopmized yhihebuitan hostds aCoRibn proRt; ervadfofd\pkatel ijéttions
growm h inhibitory and reportedly sensitizes certain |ynphoma cell |ines
for apopt osi ©fsyctfrseign ratibpdies ¢an lgad fn thej indwitionf inpuipe desponsesadieadingimcer
Bi ot her apy &h%ﬁ?%%érggncsﬁwitiycr%gc iojﬁg.: 0Z7_ur£n]t’:9bga.z>ga monoclonal antibodies, this is
often referred to as a Human Anti-Mouse Antibody response, or "HAMA™" response.
20 Additionally, these "foreign" antibodies can be attacked by the immune system of the
host such that they are, in effect, neutralized before they reach their target site.
RITUXAN®. RITUXAN® (also known as Rituximab, MabThera®, IDEC-C2B8
and C2B8) was the first FDA-approved monocional antibody and was developed at IDEC
Pharmaceuticals (see U.S. PatentNos. 5,843,439; 5,776,456 and 5,736,137) for treatment
25 of human B-cell lymphoma (Reff et al., Blood 83: 435-445 (1994)). RITUXAN® is a
chimeric, anti-CD20 monoclonal (MAb) which is growth inhibitory and reportedly
sensitizes certain lymphoma cell lines for apoptosis by chemotherapeutic agents in vitro
(Demidem et al., Cancer Biotherapy & Radiopharmaceutical._s 12: 177- (1997)).
RITUXAN® also demonstrates anti-tumor activity when tested in vivo using murine

30 xenograft animal models. RITUXAN® efficiently binds human complement, has strong

FcR binding, and can efficiently kill human lymphocytes in vitro via both complement
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RI TUXAN(r) al so denobnstrates anti-tunor activity when tested in vivo using
muri ne 30 xenograft animal nodels. RITUXAN(r) efficiently binds human
conpl ement, has strong FcR binding, and can efficiently kill human

| ynphocytes in vitro via both conpl enment 2 dependent (CDC) and

body- d
{1900y 1 o Bendch¥eind) REAEBAS Rendlb (DX pmo Bl BRest e o H RS o
bl ood and | ynpissapbed 994). ThAR sha&ahmyrseﬁ&wdqﬂctapﬂoﬁm@eamtﬁ&ﬁ

patients with |owgrade or 5 follicular B-cell non-Hodgkin's |ynphoma
(McLaughl i n etblapd anddyawhaggdes. Hunt i ngt) 12:  1763-1777 (1998a); Mal oney et
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62: 76-82 (199 e § | r r eat ] | TUXAN(r) incl ude
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and 11 clini caMGL)diffige (aE@denﬂi)trﬂprxﬂi(mlCL) avdRmadMaaphocHic Bfdlchronic
(1998)). 20 RI TUXAN(r), whi ch was used alone to treat B-cell NHL at weekly

doses of typilyawhgeytredewksing ($lok/CLdd(Newxsoservil.t h99B). aPsisaitsowith edfragtory oy
climioal  acti VREYRENHL popal Bt eeonsth € StsfbiddiondT Rt bgBme g Capn.
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(NHL) in phase I and II clinical studies (Berinstein et al., Ann. Oncol. 9: 995-1001
(1998)).
20 RITUXAN®, which was used alone to treat B-cell NHL at weekly doses of
typically 375 mg/M? for four weeks with relapsed or refractory low-grade or follicular
NHL, was well tolerated and had significant clinical activity (Piro et al., Ann. Oncol. 10:
655-61 (1999); Nguyen et al., (1999); and Coiffier et al., Blood 92: 1927-1932 (1998)).
However, up to 500 mg/M? of four weekly doses have also been administered during
25 trials using the antibody (Maloney et al., Blood 90: 2188-2195 (1997)). RITUXAN®
aiso has been combined with chemotherapeutics, such as CHOP {e.g., cyclophosphamide,
doxorubicin, vincristine and prednisone), to treat patients with low-grade or follicular B-
cell non-Hodgkin's lymphoma (Czuczman et al., J. Clin. Oncol. 17: 268-76 (1999); and

McLaughlin et al., (1998a)).



doxorubi cin, vincristine and predni sone), to treat patients with | ow grade
or follicular B- cell non-Hodgkin's |ynphoma (Czuczman et al., J. din.
Oncol . 17: 268-76 (1999); and MLaughlin et al., (1998a)). -3 B. CD40 and
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cell lynphoma cells have a high |level of CD40, and the addition of
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f I udar abi n-i nd ced t osi,s (
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1946- 1963 (1994),). fmnd@mwfmam&ﬁ ¢5996$)e8uh1181y, ﬁmnmhcell\bmphamtﬁlﬂweand
5,667,165) adnministered to mcelnreas thes Y ce wi t.h hurman
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| ynphomas and rﬁé@‘-% I'n ucg%ﬁf olﬁlgsm%l{glg%éb Oé?%{tla!) %ﬁgﬂ éﬁ? ?b‘gg{%gm%lmﬂ?:jkl ng

the effect of £HPlg @@98})heﬁ e&mﬁglomees'hm répdiedithar GDgMadmulation dmgron]mbﬁd
in U S Patent No. 5,674,492 (1997), which is herein_incorporated %9
reference in imesplastic Beﬂéﬁ}‘ gr@mtob@thgmaitm@un@i@sm & §lpBlogd L35 448 L EY (W2PM)a

syner tic ract i Circ. Shock 44: 67-72
()1/994)% Addi t‘l"Uﬁlev @‘? %ogﬁqﬁ%;é Eﬁf’eﬁg?a Pon and use of anti-CD40
anti bodi es incl ude Wng.crhgs edﬁttlbgéieé\k@ee V.87 P N&999)87408874nd 82647 EH) |
5,801, 227 (1998), 5, 674 492 (1997) and 5,667,165 (1997), which are

i ncor por at ed hainzinistdred teficeincrased thlaesurwmitqfrmtcy with human B-cell lymphomas
(Funakoshi et al., (1994); and Tutt et al., J. Immunol. 161: 3176-3185 (1998)). Methods

of treating neoplasms, including B-cell lymphomas and EBV-induced lymphomas using

20 anti-CD40 antibodies mimicking the effect of CD40L and thereby delivering a death
signal, are described in U.S. Patent No. 5,674,492 (1997), which is herein incorporated

by reference in its entirety. CD40 signaling has also been associated with a synergistic

interaction with CD20 (Ledbetter er al., Circ. Shock 44: 67-72 (1994)). Additional

references describing preparation and use of anti-CD40 antibodies include U.S. Patent

25 Nos. 5,874,085 (1999), 5,874,082 (1999), 5,801,227 (1998), 5,674,492 (1997) and

| 5,667,165 (1997), which are incorporated herein by reference in their entirety.

A CD40 ligand, gp39 (also called CD40 ligand, CD40L or CD154), is expressed

on activated, but not resting, CD4" Th cells (Spriggs ef al., J. Exp. Med. 176: 1543-1550

(1992); Lane et al., Eur. J. Immunol. 22: 2573-2578 (1992); and Roy et al., J. Immunol.

30 151: 1-14 (1993)). Both CD40 and CD40L have been cloned and characterized
-(Stamenkovi et al., EMBO J. 8: 1403-1410 (1989); Armitage et al., Nature 357: 80-82

-4 -



A CD40 ligand, gp39 (also called CD40 |igand, CD4OL or CD 154), is
expressed on activated, but not resting, CD4+ Th cells (Spriggs et al., J.
Exp. Med. 176: 1543-1550 (1992); Lane et al., Eur. J. Imunol. 22:

2573- 2578 (1992); and Roy et al., J. Imunol. 30 151: 1-14 (1993)). Both

CD40 and CD40 er been cl on fagl foh Z ' I n o 7ENVBO
J. 8 1403- 14&‘65%9%5‘39‘3;““&& of %@S’eg?ef? "g%]"al Rt eﬁgéf:i@é’g?%@ﬁ%ﬂ"(“%g% etal
Leder man et al gppd J, B1P43 19245211(1592)1. 0RkmbaA TDA0L989 2)so desetitedlih &hbaméntNo.
al., EMBOJ. 11: 4313-4321 (1992)). Human CD4OL is al so described in U S

Patent No. 5,394,510 Cellsiransfeated kit the D401t gene Ard opaersingdheCRABL 8195718 68i ng

the CD40OL prot gi t hej f tr ] ki ' d
{ogether wi t h BeRsibice A risech §-o0) armuratde, ERfoeHhE R Bl bb el
(Armitage et aémin&ét?%}tioﬁplfbduc&n (RdfoRBEe Ml (299AParidlB 5. PatbhIY. 51948, SPBRY

an inportant role in the céell contact-dependent interaction of tunor B-
cel|'s (CD40+) @DH#HL mayiplayrsaompasintcolt i the c¢ibeontact-Hepandgntdnistastign ebumpr B-
(CD40°) in Hodgkin s Disease areas (Car et . dAm . J. Path 7.
912- 922 (1995)96%%%1?4-0 A 1 SEPRIASic Eﬁ'{fﬁﬁ%m iﬁeﬁéﬁﬁ?‘l’ﬁf&l ?qha&én‘%‘i’irf“
effectively u ok O ' 190, 9 pdnei 187:412S50NRLDSY). iAht-
LP- BVb- 1 nf ect Zﬁg?élgléé%egée%\a%%e%ﬁ%dn\gf%gf’ogy 241. 260- 268 (19@8?)&) '
However, the ngepdebimsaceion@DaftibodReGreportpidy have bemdefiiertively wsed voviahibitetheus
cell death responses of malignant B-cells is unclear, For exanpl

fol I'i cdPar | ynipBeRonmuEm MAIPR} IndrP-BMyinfecied %?%(Qfﬁﬂwiaﬁg ');*i’g!ﬂ@’

nmol ecul e (AP . i pei et [ 1] : gﬁﬁcﬂ%_l :

(1998)) and o%&é&%?&ggil%%nlg{ (%*evlg&@%égﬁaﬁfnn t he clgsCeD %df)ﬁgaﬁfhg?&%%g to
down- r egul at i 0§y@fvalGus(delidedBPesponsdslofyhalipganiBloells is wiclak. FoEtxample, in
Haematol . 61: 266-271(1998)) have been proposed as nechani snms of surviyval.

In contrast, efdlieirdymphems celis, dewnireghlation gimapnpiosiy mguciopdRARcpleguleon

| eads to up-re t] of . TNF,(WYar.m et, al .. . l.At IQh b 383-
1890 (1994)) 9 Berige r)éﬁé@fé?fasw{oﬁépéﬁéﬁ%ﬁ@é%@%ﬁ’%i@%‘f@ 20
Ant i - C40 anti gpdiggy havfd ghShehaRe dI' BIRTEJdbwnpégitaitn 6f GDEAYFaMAPOODY-
medi at ed di seases, such as al lergies and autoi mune di sorders as descri bed

in US. Patent (INytragodiZle\in2! ¢/199@).). Harmintob64026m2THd3P8N heeghmen prippseskase
T TR R R RSN (o
culture (Benoi beflaigh leadd W%Wlmmm% et al., International Immunol. 6: 1883-
1890 (1994)) CD95 molecules (Plumas ef al., Blood 91: 2875-2885 (1998)).
20 Anti-CD40 antibodies have also been prepared to prevent or treat antibody-
mediated diseasés, such as allergies and autoimmune disorders as described in U.S.
Patent No. 5,874,082 (1999). Anti-CD40 antibodies reportedly have been effectively
combined with anti-CD20 antibodies yielding an additive effect in inhibiting growth of
non-Hodgkin's B-cell lymphomas in cell culture (Benoit et al., Immunopharmacology 35:
25 129-139 (1996)). In vivo studies in mice purportedly demonstrated that anti-CD20
antibodies were more efficacious than anti-CD40 antibodies administered individually
in promoting the survival of mice bearing some, but not all, lymphoma lines (Funakoshi
et al., J. Immunother. Emphasis Tumor Immunol. 19: 93-101 (1996)). Anti-CD19
antibodies are reportedly also effective in vivo in the treatment of two syngeneic mouse
30 B-cell lymphomas, BCLI and A31 (Tutt ez al. (1998)). Antibodies to CD40L have also

been described for use to treat disorders associated with B-cell activation (European
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25 129-139 (1996)). In viva studies in mce purportedly denonstrated that
anti-CD20 antibodies were nore efficacious than anti-CD40 anti bodi es
adm nistered individually in pronoting the survi val of mce bearing sone,

but not all, Iynmphoma |ines (Funakoshi et al. . I munot her. Enphasi s

T | I 6
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| ynphonas, 5, 3418, ASHLs (APY.6, 2313 1004-46 18285 dnd 29149 e desesibb@iriDA)PateacNo al so

been descrlbe for US€ to treat disorders associated with B-cell activation
(Eur opean 5 Ba43aj050 (1683, AdAn(CRA)L) anuqunes@bambeénn U diasent N Puflé,718
nonocl onal anti bodies 3E4, 2115, 2H3,4139-8,41)9-9, 24-31, 24-43, 89-76 and
89-79, as dedd99Based 19 trgaberafyeps-hqst-dise2se.,74" 037 (1998), and anti - CD40L
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graft-versus- host-di'seasé not W t hstandi ng what has previously
been report edhérd ekises 4 ntal firifmproveldhmethodx nﬁ ma‘ang]emij Ctbmblnatrpn dhezapiaefdrods

of treating and conbi nation therapies for ating.B-cell ho %d
| eukeni as. Udeeating Beep dymplospas @Ggﬁ%ﬁ‘i‘%g Uéﬁ? CERR orﬁﬁf’?@géﬁqggnt%é 81 her
agents which a aélghgg}%’s” 'B%éf?tgé’r“ger%&%@aﬂhgﬁ % C9D-CPUDE frtedBRSRCH frordHfdiHE O

treatnent to e less toxic than eX|st|ng

t herapi es. 10epaciffiadhént to édiReliRiRAscahith nhydse: lasstogiethase:tistinpsthémpies.
inhibiting CD40 stinulation to prevent cancer cells from becomn

refrat@ory t csmm'g:aaynmrogosbd thethods m@@apwwr@rf@rﬁﬂblhgm@@ StH’E'!%éY‘Ofb’é’ncer
therapies, offers a u unknown od Qf | py
and reduci ng RIFETHGR %P%'dlé‘?%frﬂ f e‘ﬂ’ 10 prosfra{x]ﬂn:t% '%LQI 8%%5“%8%
SUMVARY OF THE H}M%Mlg bihet Tafice Onlabﬁ. tesObffeRea i pre@phdl mrnmo%ommﬁdaof
met hod for treating Q§# cyrrg orrras 9B—ce euplzem a59 and ot her CD40f
mal i gnanci es amandings bm@cadmapysﬁrdrnedgcmg thdwpmtap@a]tqfdhivb&ﬂpmgf egllsi egistapboint

of an anti body or antibody fragnment which binds to CD40L. The B-cell

| ynphomas i nc¥@@8YHodgki n' s | ynphoma and non- Hodgkin's 20 | ynphomas of any

grade. Another object of the invention is to provide a conbination therapy
for the treatnent of a B-cell |ynphoma or a B-cell |eukem a conprising an

anti - §p40L an§SUMMARY OF THE INVENTION

It is an object of the invention to provide a method for treating B-cell lymphomas,
B-cell leukemias, and other CD40" malignancies comprising administering a
therapeutically effective amount of an antibody or antibody fragment which binds to
CD40L. The B-cell lymphomas include Hodgkin's tymphoma and non-Hodgkin's
20 lymphomas of any grade.
Another object of the invention is to provide a combination therapy for the
treatment of a B-cell lymphoma or a B-celi leukemia comprising an anti-CD40L antibody
or antibody fragment or CD40L antagonist and at least one of the following (a) a
chemotherapeutic agent or a combination of chemotherapeutic agents, (b) radiotherapy,
25 - (c) an anti-CD20 antibody or fragment thereof and (d) an anti-CD40 antibody or
fragment thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1. Sensitivity of B-lymphoma cells to adriamycin after 4 hour exposure.




or antibody fragnment or CD40OL antagoni st and at |east one of the follow ng
(a) a chenotherapeutic agent or a conbination of chenot herapeutic agents,
(b) radiotherapy, 25 (c) an anti-CD20 anti body or fragnment thereof and (d)
an anti-CD40 anti body or fragnment ther eof . BRI EF DESCRI PTI ON OF THE

DRAW NGS Fig. 1. Sen5| ti VI ty of B— adri Cl ter hour
exposure. 6 Fig. 2FigpPh ne{Fangl Mtl rr?1 %&é@éé% %‘F@%QS@AGE diated
medi ated resj I h WI@AN
Effect of RIT 3‘??‘3@%‘mréo‘%’tn‘g‘pmm%ﬁ&%ﬂ?r eiC E‘ffec( cells. Fi é@ 3.
(Panel A) Bl ogknbanalfanEEEDUONRE:-ataed DEIl-4 culyi vaI of B—CLL by anti- 5

CD40L anti body (IDEC 131 JPaneI B) Bl ocki ng of di ated survival of
B- CLL by IDEC s CFim3. (Papel 4) M@%ﬁaﬁ?%ﬁ’lsn@éﬁ&é‘r?ﬂﬂi@ﬂﬂﬂ@lﬂﬁ%%%ysﬁ“&n in

peTal LD pEsclif Bkl Rty 187 SErkie SCTL ME R TR

to provide a CUIPKPIDECR C2pg. treati ng | eukem as  and | ynphomas, as well as
ot her mali gnanci es which express CD40. A preferred enbodi nent of the
i nvention, are conpisi4-i BACSaanlysis ¢nsapar HhAIPR gxprassionriaeD19'yabhaigls

and Ieukem as the B-c a The.co | may conprise agents,
whi ch ant agomE%“r hﬁé}%?@%ﬁsfl?\m“ﬁ'}f gp%?f %ﬁﬂ@é tween CD40 and CD4OL.
The 15 agents optionally may conprise one active agent, such as an
anti - CD40L anti body or fragrrent thereof Ias wel | as peptide fragnents,

“peptide m net DE ) ] ely, the conposition
mal i grlhcy ot her ¢ R m@a‘“ e %ﬁm%%%?ks‘é%wés%cfe RpaPA e sAnE lepkemigs
mal i gnghcy ot her

chenot her apeu t S d

conbi nat i OIEI) %Bgaf mﬂﬁ Zdte |%§Pg$1§§1§63& H{&%%Dée{?%l#%ﬁhg Egﬁe@tgg?mA re%rred

anti body" as w&ﬂﬂdhﬁmlaf the ihvinzionedret compresfiticles aridrmetiegk aifulheinsusand treat

fragnents thereof which are specifical 'r\f reactive with _a CD40L
ymphomas and leukemias of the B-cell lineage. The compositions may comprise agents,

which antagonize CD40 signaling or the interaction between CD40 and CD40L. The

15 agents optionally may comprise one active agent, such as an anti-CD40L antibody or

fragment thereof, as well as peptide fragments, peptide mimetics, or chemical

compounds. Alternatively, the composition may comprise multiple active agents, which

target aspects of the malignancy other than CD40 signaling or CD40/CD40L interaction,

such as chemotherapeutics, other antibedies, and/or may be administered in combination
20 with radiation therapy.

A. Definitions

The term "“CD40L antibody" as used herein is intended to include

immunoglobulins and fragments thereof which are specifically reactive with a CD40L

protein or peptide thereof or a CD40L fusion protein. CD40L antibodies can include

- 25 human antibodies, primatized antibodies, chimeric antibodies, bispecific antibodies and
humanized antibodies.

By "CD40 antibody" as used herein is intended to include immunoglobulins and

fragments thereof which are specifically reactive with a CD40 protein or peptide thereof

or a CD40 fusion protein. CD40 antibodies can include human antibodies, primatized

30 antibodies, chimeric antibodies, bispecific antibodies and humanized antibodies.

-7-



protein or peptide thereof or a CD40OL fusion protein. CD4OL anti bodi es can
I ncl ude '25 human anti bodi es, prinmatized anti bodi es, chineric antibodies,

bi specific antibodies and hunmani zed anti bodi es. By "CD40 anti body" as used
herein is intended to include inmunogl obulins and fragnents t her eof whi ch

Fusi on prot of ne CBib OE) Bisted” espen RBie RS e e g amatnSglonibs Gy
30 ant 1 DOl &g G IRd Cof W %@@gbﬁ&xﬁ@dl@ﬁ%ﬁ% idH DO pRSteid OF pRMIR ThaEesk

anti bodi es. as uséd herein is intended to include
i munogl obul iora GIvab fubioagmetains D20 entibodiisgianandudpluinds autiiofiesepamatizedni t h

CD20 t tide th cD2Q f i tein. 2 ]
ANt bodt es. cANIPREES Bmes L BLF BAPESTC BRAYA A0 HRTAASg anaRodies, AR o
antibadi es, rﬁﬂﬁdﬁt{bh&eemcmfé%gﬁ. geg:olw hetr@fba9ahi RQ# @nt .- 5 CD20

ant| bod| es inc e nonocl ona ant ody ahd RI TUXAN(Tr)
“humani zed anti bo®y "insmardzsal amibody! iid attpntlen iangbody dammd]ﬁrnﬂhm rmn-human
antibody, typically a murine antibody, that retai n@)ﬁ substanti al |

retains the @ﬁt’lb%hm%| W%P%B’é‘i‘%qdé(stb& To3BS phs Y B&ys thean }l‘v&fﬁ <h

s | ess i mmung
: ncl udi nlg ( al)% ‘8“8 mﬁ’ n{ége en arrgmn%‘r%ﬂﬁ%n t%gh%/lgir/sﬁg %Wmﬁ%mﬁg %@ lgﬁ] tupr&ﬁu man
constant regiTiSmay b Qﬂﬂé@ﬁ%y%i&ﬁ nfettvds) incldRe; () Poaftirgy tak ent@ nonthunidne

non- human conpl ementarity determ ning regions (CDRs) into human_ franmework
and cthst ant waagblorckmwmmomo hwimdoeensiagt EegIPn IO BERArRte jchineR¢ ah@wslms, (b)

resi dues; and ting the ent n- hunan._ vari Tl but
"cl oaki ng" t H& PH{Y&HﬁE H‘"F‘f“gEOIEBPHCB%@(@%EWIEF%W%@% ace @ huitan
resi dues. Such, eI BRAS) ittt l%%bo?@ ﬁﬁlth'of‘wuiigutlvglreﬁh&%? Bitical framtRﬁcﬁﬁ reshififeb;
Acad. Sci. 81: 6851-5 (1984) rrison et al Adv. | nmmunol. 44: 65-92

(1988); Ver hcamgddo) tmnsplhnunﬁmeenne mmummwommpm Rémﬂkmg thiyh axith

| mmun. 28:489-498 (1991 nd dl an, lec. |rnmun 217 994

al | of which ahymanlk ( )IQfa%f gPﬁP@’H%‘%@F&%ﬂF@ e W&&‘nge dfséi%?ed
Humanjzed ant n r

Pat en! gAppI i cﬂérl ongkﬁfﬂ &&%?Afﬁgﬁ%&?@f"bgi gg%b(gg&ﬁ %ﬁ?ﬁ&ffﬂgﬂ ‘1‘& ool

i ncor por at ed 4163192 HY8BE NasrBoRnien ol | Sciemde 235 MS3B§4536L(M8)aEhdthd§l‘olec.s
meant an anti body containing entirely human |ight and heavy chain as vveII

as constant rgiiengs: 48PA98€ lbgﬂﬂéﬁ’yldbﬂ Mapjsc. - 31:dR8241d ( f which

are hereby incorporated by reference in their entirety. Humanized anti-CD40L antibodies

can be prepared as described in U.S. Patent Application No. 08/554,840 filed November
20 7, 1995 also incorporated herein by reference in its entirety.
By "human antibody" is meant an antibody containing entirely human light and
heavy chain as well as constant regions, produced by any of the known standard methods.
By "primatized antibody" is meant a recombinant antibody which has been
engineered to contain the variable heavy and light domains of a monkey (or othe;
25 primate) antibody, in particular, a2 cynomolgus monkey antibody, and which contains
human constant domain sequences, preferably the human immunoglobulin gamma 1 or
gamma 4 constant domain (or PE variant). The preparation of such antibodies is
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

30 reference in their entirety herein. These antibodies have been reported to exhibit a high



By "primatized anti body” is neant a reconbi nant anti body whi ch has been
engi neered to contain the variable heavy and |ight domains of a nonkey (or
other 25 primate) antibody, in particular, a cynonol gus nonkey anti body,
and whi ch contains human constant domain sequences, preferably the human

I mmunogl obul i a 1 or ma 4 const ant in. (or PE vagjant). The
prepar ati on oaeéﬁmmq?‘fﬁ?’&gg‘ém am@’@@’(?ﬁi‘ﬁéﬁ%@?\@ﬁ%@ﬁ th“aBFEH?Ctor {chnons,

Bi ot echnol 09Y pavkreddda8mbtie &8 ind a9 Sxhibi QR Rnity (G RSheD kiRt 379, 072,
08/ 487, 550, oraO81746, 3[61311, aFI 01‘%'2’\/\hi cﬁ@ar el ilncor por é&[ed %&gg&# erence in
their entirety her By'lanfibody fragnient) ixinesnt hafregroeof areqmitiody sdch o Fab [H(ab'y,

hi gh 8 degree_of hgnmology to human anti bodies, Le., 85-98% display human
ef fector funcfR®ABISCH4ye reduced i munogenicity, and may exhibit high

affiniy to human .gﬁ-ﬂké ARt ehS of
an ant |Bbody such a?}th , f g@?g@ﬁ&éﬁﬂ“gi%ﬁ%ﬁ%w&b@y@%ﬁe@%%erngr% | I(?)ndy"
is nmeant an anvé ldfferentonitibodicogwhishugpicely des bf diffdremnpecivs. dvbberypidally,
anti bodi es, which typically are of_ different species. Mst typically,
chi meri ¢ ant i By#icss aghpdies comprtthymen and mysingantibedyy fmemgnsnand genegally
general ly hu%&aﬁ?@ﬁs&a%%ncg%g\ri%g na%lvlaergio%gl e regions. By "bispecific

i body fro W

anti body" is meant an an ecule h one antigen-binding 10 site
speci fic for one aByi"BRpecificdhtibday'ds Heintan khdy RdMbulOy th b HBGEA-birfif 0"
another antigen. By "inmmunogenicity" is nmeant the ability of a targeting
prot eil® or t heitappagtiicformseanyigen and the wthen antigembindimgpitesspe¢idicgior ahetirer al
or cellular) en admnistered to a subject. 15 It is especially

advant ageous f&Br nul at e parenteral conpositions in dosage unit formfor
ease of adm ni stragOofmay Q] f - y ' .
used herein, ref e?gotlo pﬂ?f ié‘gﬁ{?g?ég@rtg?gﬁﬁ%&fsagg teg #ggﬂeanné’fgg%p%@gcages
for the mammulriosaty teeligieat imrundresgonsatees,, hveamrhl arvelluladnwlsnnidagnidtered to a
predeterm ned quantity of active conmpound is calculated to produce the
desired theraﬁ‘gﬂfqtc effect in association with the required 20

phar eutical car gd: : £ | ' 0 -1 he
i nvema?on are di ctﬁ tlzitgé e%%%%?k%@%%ﬁ?@g%%eo‘{'aa?]‘f%t%%:ﬁ%og{ﬁr?és Iﬁlncl{ogﬁu%cqjmtt
characteri sti fanofor tiee ofadimitfistration and uniformity of dosage. "Dosage unit form," as used

herein, refers to physically discrete units suited as unitary dosages for the mammalian
subjects to be treated; each unit containing a predetermined quantity of active compound
1s calculated to produce the desired therapeutic effect in association with lthe required
20 pharmaceutical carnier. The specification for the dosage unit forms of the invention are
dictated by and directly dependent on: (A) the unique characteristics of the active
compound and the particular therapeutic effect to be achieved; and (B) the limitations
inherent in the art of compounding such an active compound for the treatment of
sensitivity in individuals.
25 B. CD401L Antagonists
According to the methods of the invention, a CD40L antagonist is administered
to a subject to interfere with the interaction of CD40L and its binding partner, CD40. A
"CD40L antagonist" is defined as a molecule which interferes with this interaction. The
CD40L antagonist can be an antibody directed against CD40L (e.g., 2 monoclonal
30 antibody against CD40L), a fragment or derivative of an antibody against CD40L (e.g.,

Fab or F(ab)', fragments), chimeric antibodies or humanized antibodies, soluble forms
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conpound and the particular therapeutic effect to be achieved; and (B) the
limtations inherent in the art of conpoundi ng such an active conpound for
the treatnment of sensitivity in individuals. 25 B. CD40L Antagoni sts
According to the nethods of the invention, a CD4OL antagonist is

dm ni st d f t f CD40L d
"ts. bi ndi ng. el SoRblorS ot siign Pistei soebiine DAL AF hhrmaeual poly o
whi ch interfeggRp \mgr@pttd}llﬁteﬁek%ﬁﬁ Eﬂé)@Dﬂ-D@DMéra&mna&qméfer&aﬁl@@m

anti body directed agai nst CD40L (e.g., a nonoclonal 30 antibody agai nst
CD40L), a frasgeabimgor derivative of an anti body against CD40L (e.g., Fab

or F(ab)'2 fragnents chinmgric anti baodi or hunmpni zed anti bodi es, sol uble
forms -9 of CD40 ésfdeﬂﬂtéf F%Pnﬂfweénfltf;ﬁ%% aa%é@% 2cBRpEa| (€--CHIRPUSE,

phar euticgl ' vnr{.)nlp" ot
I nt erg%t I on or | nt er glrt\gg u\f\lﬁu‘ﬂ{e%ge gﬁrg‘r{&%ﬁ\gﬁhﬁnt Jwg o%roepar é)L
anti - CDA0L angrotettioegrotein fragrrmit (4.8., geptide frapurat), whichaiisitesy artitody response

ungul ate) can be inmuni zed th an_ i munogenic formof CD40L protein or
prot ei n fragn‘@n‘the("é“@al ﬁefﬁlh @@rﬁsmgn@m? Ghite Budagecsansalay barﬁtu@sw-s an

response in H}ﬁu Altcm w{e 1r %e%qgcwg)lnn%d (?]546]':'”&%? Eﬁﬁso be

utilized as an nogen I mrunogens "i'nclude

protein or pr@égehéhts f r@DaeDt &n w%hﬁ@anfr&a PCDAOEExpreng cell by standard
CD40L-expressing cell by standard 10 purification techniques (Armtage et

aL, (1992); uwiman eteckniques169myitagane akol(1 ¥Dadgtemianake; of199993); and
Al ternativel y ep an base. the no, aci d
sequence of %ﬂo e Z‘ aggéﬁ HC'RFﬁY‘%gggﬁqu%th gfﬁ‘%ﬁg’f Prepag aa%léponf or
conferring i r@mmc@d 4ebuBitedr OIRE] b diftibdidn ARRIMAA LRI 1992 Akl edr
other techniques well known in the art. For exanple, the protein canl be

adm ni st er ed fon cohferrlstg nnnmeogmmﬁy @na pipteamtludd lvenjogatt@s & odrrienmarmothet | on

can be nonitored by detection o antibody titers in plasnma_or .serum
Standard ELI SECHyHadgstye!! W’fﬂh’&é&%ﬁsk%ﬁ‘%&%é%m%“ﬂ Ran %aﬁhmmﬁergémngsc

antigea to a

ant i sgfr’]a canS@g§%th glﬁﬁle Gﬁ1 3)9{’(%?% anti | g\SMl[ngeO a{ﬂ?%kgh %gtdk UDC%f
m)nﬁCl onal andritivody €iters mr;ilasbﬁdij s¢rtumd lmmﬂgrthILIIS& @mdaenhﬁhumﬁmaﬁbduédds ed
Wt

with the immunogen as antigen to assess the levels of antibodies. Following
immunization, antisera can be obtained and polyclonal antibodies isolated. To produce
monoclonal antibodies, antibody producing cells can be harvested and fused with

20 myeloma cells using standard somatic cell fusion procedures, as described in U.S. Patent
Nos. 5,833,987 (1998) and 5,747,037 (1997).

Antibodies can be fragments using conventional techniques, and the fragments
screened for utility in the same manner as described above for wholc'antibodics. For
example, F(ab'"), fragments can be generated by treating antibody with pepsin. The

25 resulting F(ab'), fragment can be treated to reduce disulfide bridges to produce Fab'
fragments, Other antibody fragments contemplated include Fab and scFv.

One method of minimizing recognition of non-human antibodies when used
therapeutically in humans, other than general immunosuppression, is to produce chimeric
antibody derivatives, i.e., antibody molecules that combine a non-human animal variable

30 region and a human constant region. The humanized chimeric antibody molecules can

include, for example, the antigen binding domain from an antibody of 2 mouse, rat or
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20 nyeloma cells using standard somatic cell fusion procedures, as
described in U S. Patent Nos- 5,833,987 (1998) and 5,747,037 (1997).
Ant i bodi es can be fragments using conventional techniquds, and the
fragments screened for utility in the sane manner as descri bed above for

whol e anti bodi : 0 - A0ITE :
treating anti 8%%{/ sﬁn&ﬁﬁ’ %%gwrﬁ““rﬁ‘g%%% rréeééﬁr%fi % II—(( agg}?‘r&égr e%h'?gcgg%&%lgzed
treated to reduiaerdiaatibddielntiudehese ieferpiices vited mAB.S. Paemdie s, 833,9871(@998).

anti body fragnents contenpl ated include Fab and_scFv. One nethod_ of

i ni m zi ng r ecogni FPohuBRN {BerapeigPUPRscholiccantikadiss speaficallyereagiing with 2 y
I n humans, . ot ha eneral .| S : Okt ) . | I
ant i body der | (a0 aEBe T BEAlgq ATBEARMEM TR A by o B NG bR

ani mal svari ablRind@ad, afivdithaaes df Waﬁ%ﬁ?ﬁﬁs, éspatially thehéonberved frafwork
chimeric antibody nol ecul es can_include, for exanple, the antigen binding
domai n fr om amegionsi dfdransizenrbinsingdomain, ase of hgman prgingpd enbysthe hyperviriable

et ude.  hooe RETSAENEReR A Fiag iy St BRe R oRo S R So R be e

human t her apewyiafy BY5R@HE Sochh ' |{RS atPRY. [ TGB! e: 1. I PRt N4B. NbddNSE.
CDA0L protein gr 3p()eptide cgn ﬂS‘gefurther humani zcgled ét;)@ pr oduci ng human

vari abl e regi dAS.A58@&Vi3A87352 (1983 %K ozhomea at. shrafurdiegnodap ] B 19d§983)sOlsson
especially the conserved fra Lk regions of the antjgen-binding domajn,
are oflthuman &f gi eyhobdw -1 'e%‘?pé%g}i% are Prelsiohly BiAd® AfcoRAE 1o The
origin. Such ' ' E’@)@%ﬁ 1 0f- ral
t echni ques kn#ﬂ%ﬁ#ﬁg?aﬁ?wk?gy%% ?%/r?g?%ﬁt&a?., rggaﬁﬁglta# &eﬁ%ﬁ?@ﬁ g?ﬁ(&
U.S. A 80: 7308- déiideicidf3 prodtoed dy, efor adxamplenSosdgagyLindady £2 HARO Kdad$3) ;
O sson 10 et al., Meth: Enzynol. 92: 3-16 (1982)), and are &Eeferabl_y mad
according to thvackenbammMidgiesex, Goeat Brtain.i 4 prefare 1266 g0 §rD48h) antaindyp .

Humani zed anti I can: | al p \ gen
i ted, 2 rorPEeb e bissBed oGRS, CARGRE Vg g R ey R 3
huma_ni lzsed gpSQCﬁ@Qé@iﬂ)i@mﬁmpﬁymin_l DEC- 131, is discl osed | n all oyved uU. S
Application 08/554,840, incorporated by 15 reference in its entirety

herei n. Anot her netAnstheomethed of genemgngsnscificastibedics stansibodyfragmentagengtive
g;gg e g%%%llg%/t?fl GBYAL Prtieif o poptiad e, Subh 4 R B30 Wil piein WEMT i "

U.S. Patent No. 5,945,513) is to screen expression libraries encoding immunoglobulin

genes, or portions thereof, expressed in bacteria with a CD40L protein or peptide. For

20 - example, complete Fab fragments, V,; 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 peptide, can

identify immunogloﬁulin fragments reactive with CD40L. Alternatively, the SCID-hu

25 mouse (available from Genpharm) can be used to produce antibodies or fragments

thereof. '

Methodologies for producing monoclonal antibodies (MADb) directed against

CD40L, including human CD40L and mouse CD40L, and suitable monoclonal antibodies

for use in the methods of the invention, are described in PCT Patent Application No. WO

30 95/06666 entitled " Anti-gp39 Antibodies and Uses Therefor;" the teachings of which are

incorporated herein by reference in their entirety. Particularly preferred anti-human
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U S. Patent No. 5,945,513) is to screen expression libraries encoding

I mmunogl obulin genes, or portions thereof, expressed in bacteria with a
CDAOL protein or peptide. For 20 exanple, conplete Fab fragnments, Va
regions and Fv regions can be expressed in bacteria using phage expression

ot al . Sci chod0BagiOai el thEhafe MAth i Grihr e ooy bl o0

552- 554 ( 199Q)pyridofhREH-Narkd 991761 ThaI8DE7 aidtd4-3 F Bybrioaidy] prodaciGpii 89-76
peptide, can “identify inmmunoglobulin fragnments reactive with CD40L.
Al 't er nat i vel ynd 2431 8mitvdins, @Spactively, verealeposited undesthegarapistansof tigBusarested

to produce antibodies: or, fra ts her eof . Met gi for. L.Ag
monocl onal aﬂ‘f"’raﬂb&’l“g‘s‘h‘f ﬁ!ﬂfﬁ“"gm@? @H%&aﬁﬁ@?cnoﬁgg@ %@?%ld%b"%ﬁ%%ﬁ’@mm
and muse CD4gQl, ui X ab Y4 bPRE 89-76f 1/bridomal Wad &igied hods
of tgg I nventi oﬁ?ﬁg’?\égdezgg?? g%ﬂé@?ﬁ;c%% Pat ent Appl i catli"yc?n No.a WO 301gﬁe

95/ 06666 ent ATED AdkassiorgNambanHRIddl 2 and ek 2484 Inhedemarwas assigne@ AckfGgs

of which are incorporated_herein by reference in their entirety.
Parti cul ar| y AscessianhiumberiBhildn - " 11  cD40L antibodi es of the invention

MAbs 24- 31 - LYl : ' iBddiand
o 7a e o076 AR ST EeRSEL el e Ykt A Bigen

anti bodi es, kesPeplodueidby mMafiguldénysidec acidée.g1, BN A ooeDNA)escafing dreanti-
Budapest Treaty with the American Type, Culture Col]ectjon &T&%@_ 10{301
Uni velOsi ty BIGRAOL sntilwds eseerding o stangardregombpinisbiA teshnigyes, dipg!

hybri doma was si gned CC Accession. : 4 :

hybri donma vva§n§€’§7 85}?8‘3 %?EE ‘“)&%‘@‘é’é‘ |e(5{r%‘ ﬁgngg({rlaﬁg nﬁ‘%g?&@%g%%%]%aer@ bding
anti-CDA0L a%hﬁ%'g%ﬁuﬁﬁ Uehv2r AfpheRhhitis, 206 pbiitasith@gofttadtiediwish CID4OL,be
produced by manipulFating a nucleic acid (e.g., DNA or cDNA)" encodi ng an
anti- 10 CDAQGartanddrlyduynaaddddQli. ibheimmunogivbulinreacerding nugieicpriA qas €AFAAG3BS .
Accordi ngly, .anot hey  aspect this i n{i.on rntains to.isol. aucl.ei ¢
2ei d ol scui demBiReBloHGR bEb mansary (o AEai0 Y Bt Reltp bm RS Hr BikeaC
therepd, r eaﬁ}eh\éﬁo}"’l'%ﬂ H240konstaRFdgi Gk (@ portid fRRedEP48lich Af@eic acids can be

I mmunogl obul i n- heod ng nuclelc acid can encode an " i mmunogl obul in |i ght
(VL) or heavysdiMel frohad dellagi, hybridome) pooducing th anti-hwinah 61404 Mdblbygtandardeavy

g; 'Tght chal tgch(;l(i)c?useg.alggf e:r(aGI%iJlgP nu(c eric ae:?ésteingondigg ﬁ'lre?lgg 1'0r§8% ﬁﬂ%'cgril e 1asgfafjc can
from the 24-31 or 89-76 hybridomas, respectively, by cDNA librafy screening, PCR
amplification or other staﬁdard techniques. Moreovcr, nucleic acids encoding an anti-

20 human CD40L MADb can be incorporated into an expression vector and introduced into
a suitable host c‘cll to facilitate expression and production of recombinant forms of anti-
human CD40L antibodies.

Primatized Antibodies. - Another highly efficient means for generating
recombinant antibodies is disclosed by Newman, Biotechnology, 10: 1455-1460 (1992).

25 More particularly, this technique results in the generation of primatized antibodies which
contain monkey variable domains and human constant sequences. This reference is
‘incorporated by reference in its entirety herein. - Moreover, this technique is also
described in commonly assigned U.S. Application No. 08/379,072, filed on January 25,

1995, which is a continuation of U.S. Serial No. 07/912,292, filed July 10, 1992, which

30 is a continuation-in-part of U.S. Serial No. 07/856,281, filed March 23, 1992, which is

finally a continuation-in-part of U.S. Serial No. 07/735,064, filed July 25, 1991.
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I solated froma cell (e.g., hybridoma) producing an anti-human CD40L MAb by
standard techniques. For exanple, nucleic acids encoding the 24-31 or
89-76 MAb can be isolated fromthe 24-31 or 89-76 hybri donas,

respectively, by cDNA library screening, PCR anplification or other
standard techgps ' ' | | h n
0L MR canTha T M BEpEon ASRLAIG AECHE P et ibbracc by Rt o
a sui tabl e ho#itheielehtifety Heaein) i t at e expressi on and production of reconbi nant
forms of anti- human CD4OL antibodies. Primatized Antibodies. Another
highly efficient nEBisdeqhpiquganndifies anjibodies sugh hattbewpreingbantigenicallyirgjettod ed

by Newmran, Bi C . ned455- 146 1992) .. 25 .Myre.particularly, this
t echni que resgé({q]siqaﬁhgﬁ’én%%%ehru éﬁng'n%g'rsqﬁélﬁnﬁliei)rglé%f 06{‘&?1%‘83%?“\/0%%%0'8&%{1& n
monkey svar i abhenkeFwitihuig aRtEEH of RREHORL THRAUEISAR wabldeselbfIRb 8RGE: Hish

i ncorporated by reference inits entirety herein. "Mreover, this techni que

is also descifipity monogloppkantipodies digeased to, Immaneslli sunfaceantigens.08/ 379, 072,
filed on January 2 .1995 ich is a.cantinyatio f .U S Serjal )
07/912, 292, filed ?’SPS}&E%‘P“ JUACAQYE Iffibgggs Jo R G g by seresningaf Rbage) s
Serial No. 074858y btaridsi drosloffyCheterdh biathed Sisjrlg! aiyw

conti nuation- ilﬁl:ag)z;r_t of SU. S. 0Seryical Noﬁ%%%%@&%@?aﬁsﬁeg‘dﬂw hggyteiggfl
-12 08/ 379, 07€D40H mipupized monkpps icant beo petfhmmabiusing| thef mettiods deseribed in

i ncorpgrated by reference ..in thejr entiret erei Thi s_t echnj que

modi f18s ant i aulyasgned ds. ARB C%P@M?’SZ#% b%&nﬁl?&ﬂppe 7e} e+ gorpepried
adm ni strat i Oy jdferBAdEBASts exﬁlie%ﬁ&&lﬁni que relies on i munization of

cynonol gus 5 nonkeys with hurfan antigens or receptors. This technique was
devel oped to creat Antibggies gdneratéd ysing aecinettads deidribediie hait ppliediohd bhwwran
cell surface antjgens., Identification of macaque antibodies to human CD40OL
by screeni ng BEVISHSIYe been Jgpered ity display drumaimefieciost &nstighyr ihayerareduced

obt ai ned usin Y. Qe i nj keys .ca r f.oor med
usi ng t he ot EanOpERARS g o il bl TR RI TP R Rl el

08/ 4815550, fihkdactdlimecyhombRe mbrikeps RYY pHiy@Szeneicdl§ SARE R hikmhisS 1Rt 1Pt Y
herein. Antibodi es generated using the nethods described in these

appl i cati ons ¥8Q8nzZeynany bersay prseins aefiseige and sharefopd mpuntamimmbhendspense.
function,

havﬁ[o?@cﬁ’rgﬁ %gcause the cynomolgus monkeys are phylogenetically close to humans, the
antibodies generated in these monkeys have been discovered to have a high degree of
amino acidlhomology to those produced in humans. Indeed, after sequencing macaque

20 immunoglobulin light and heavy chain variable region genes, it was found that the
sequence of each gene family was 185-98% homologous to its human counterpart
(Newman er al., 1992). The first antibody generated- in this way, an anti-CD4 antibody,
was 91-92% homologous to the consensus sequence of human immunoglobulin
framework regions (Newman et al., 1992).

25 As described above, the present invention relates, in part, to the identification of
monoclonal antibodies or primatized forms thereof which are specific to human CD40L
antigen and which are capable of inhibiting CD40 signaling or inhibiting CD40/CD40L
interaction. Blocking of the primary activation site between CD40 and CD40L with the
identified antibodies (or therapeutically effective fragments thereof), while allowing the

30 combined antagonistic effect on positive co-stimulation with an agnostic effect on

negative signaling will be a useful therapeutic approach for intervening inrelapsed forms
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I mmunogenicity, and long serumhalf-life. The technology relies on the fact
that despite 15 the fact that cynonol gus nonkeys are phyl ogenetically
simlar to humans, they still recognize many hunman proteins as foreign and
t herefore nount an i mmune response. Mreover, because the cynonol gus

nonkeys are ical ]R”g@ e - antd ' J in
t hese m)nkeygﬂﬁg]\%%ggéﬁg%c;s%lg\%"?glgb{x@p aver&gdﬁl g%mé%g&éhgﬁé#%g%ﬁ%g&g&?g
honol ogy to iheqaanifieddintiBelibis\duted byl bldelflg 1 tighals oF G0 permilbiizoit go 20
i mrunogl obulin |ight and heavy chain variable region genes, It was found
that the sespreive@ndavaddgMgenEas-ndired MOPIBE 98% honpl ogous to its human
counterpart (Ne n et alL,.1992). The first antiho er at ed.. | . t:hi

an anti- m%}@{iw of ﬁ%‘ée% 9@‘% onoc onap%nt:qio%}/e[s%eﬂic ﬁ‘gemﬁéa%y bin

way, nmol ogous he " consSéensus sequence

of hugan i MyRAM ePEoLor EHATENOWKI 28 PrRRstiZManaBAdied daived H8R%Hom & Be
descri bed above, the present 1nvention relates, in part, to the

i dent i fi cat i perfarmed nusimpr thenmbthads idbsdibed inrcoppanding Y%l Applisatioh diesisl Nehi ch
are specific n oL tigen.and ich are c | g. of inphihiting
aDa0° 5 gnal | WBHS PR AnbRSeigrebsE CLHB: afhogies bosses ek i gp GP 4l and
primary acti | | ,%}glg] a,?p&@ KRB heeiindo
ant i bodi es ({gl?}étfﬁ[grnzd gjctu P‘g&aﬁgﬁl&% e tljifil 5% rag%‘%&lh%tﬁﬁﬁ%?), V\D/rﬂ%%a"‘lralybw ng
the 30 conbi ned aRtepgaribs loif enaikieg ahorelqimad ahtibhoelicsowil prafitrablydre sfifdcredaby
agnostic effect on negative sjgnali ng will be a useful therapeutic

(]

appr dfch f or saregrengefiphags displadibipaespriy prapatatign gf mepkeydiwsmrelybridepes psing v

B-cell |ynph s and.leukem as. T cti | LWl f. | dent4 {1 ed
ot bodi e 1 8 RPRREA PR Bom COAOL RE k. ABan R Toad sinfrufiized ekt
survive and pyghsiChaleaPdlsdBsrémdkcRbionpantiadesoribvl MIIE: Putetit 19b. 99450413,
nonkey nonocl onal anti bodi es which s(gemflcal |y bind 5 human CD4AOL or

CD40, as wel | as pusimted,ztbd fnst inpashiods Sord genepating: peti-&049h entibasées pwplvesned -
usi ng the nethods.descri bed in cq-pendi U S .Applicatign Serial No.

08/ 487, 550, METRABERas fiplayeinkosy s terbrinBee “B’&@%’g%"ﬂlﬁ‘{ﬁﬁ“l’;{f’fi nity
to Cp40L and t hegglAfifyTiys Wil déafiis@ Syt T SRR ARhRuNbP1SBuIInHBERis T he
CD40L/ CD40 pat hway. Preparation of nonkey nonocl onal antibodies wll

preferably begahdt€iD4. dyiged disptayed oi tie irfabe gEfithnspkeus pdhiape and sadectioh pf
i f key h hybr, i B | h ai f
G0 (e, o. , DHRABFEHUESRS}ecs FPRIES BB RS i Rero CBA0L dntigen’ As Roted supra, "

preferably antibodies will be selected which bind to both human CD40L and CDA40. To

effect such methodology, the present inventors have creatéd a unique library for monkey
20 libraries which reduces the possibility of recombination and improves stability.

Essentially, to adopt phage display for use with macaque libraries, this vector
contains specific primers for PCR amplifying monkey immunoglobulin genes. These
primers are based on macaque sequences obtained while developing the primatized
technology and databases containing human sequences.

25 Suitable primers are disclosed in commonly assigned 08/379,072, incorporated
by reference herein.

The second method involves the immunization of monkeys, i.e., macaques,
against human CD40L antigen. The inherent advantage of mécaques for generation of
monoclonal antibodies is discussed supra. Inparticular, such monkeys, i_e., cynomolgus

30 monkeys, may be immunized against human antigens or receptors. Moreover, the

resultant antibodies may be used to make primatized antibodies according to the
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human CD40 can al so be fromthe fusion protein described in U S. Patent No.
5,945,513. As noted, the first nethod for generating anti-CD40OL anti bodi es
i nvol ves reconbi nant phage di splay technol ogy. This technique is generally
descri bed supra. 15 Essentially, this will conprise synthesis

of reconbi nant i pmmynogl obul i n Iibrgri%s agal nst CD40L_antigen displ ayed on
the surface dretpdelegy pbNeWEIRAGS9and¥92), apd Nswman e ﬁhaﬁ%ﬂmﬁnwsgm@e&

ant i bodi es hayi i LA [ .
preferably aﬁ%’%’@g&‘?’égﬁ% ’p#%eﬁ%deF%g Whllggii ﬁ%@%ﬁaheﬁﬁl&w Bnd
CD40. To ef fpeir eftiely. et hodol ogy, the present inventors have created a

uni que library for_nonke 20 libraries which reduces the possibility of
recombi nati on and Thﬁﬁlﬁvgga%ﬂéﬁm&&eﬁf@b@ﬂsi qhtaiged fromayopmolpns grondieypisay
for usg with cague |ibraries.. this yector _contains specific primers for
POR anpl i fyi MeHBRCIyoHLiesBRAL ey huad brofoiBeas ordien B thgreby provie B
nmacaque sequelie Fsmeddon oTAHVRdIEEL ssﬁ&%iqph%ﬁ_atfmt}pfd d@irkd 8dmah ¥aAR&Hs0AY..and
dat abases contai ni ng hunan sequences. 25 Suitabl'e primers are disclosed in
comonl y assilymeah ©8keNToERB and nelbregeptarse Ylorggver,decngathey hermiyhogefetcatigcond
met hod i nvol ves the inmmuni zation of. mpnkeys..i,e.,. macagues, agai nsf human
CDAOL ant i gerflosia BRRAER HieresipaiAnbaciEs cxiibiss hieh degres pLARySn 2 heology
monocl onal any,i Rl egrddicd S URSREhsSUPAR: nbfedPabdvel Wi s enciﬁgnhﬁxa%;uée- :
cynonol gus 30 nonkeys, nmay be i muni zed agal nst human antigens or

recepiors. Minaowesglotulia lightand heany varidblb oxii@sgamay, ibwasifoadd tieat tledkeequence
primatized anti bodi es acgcording to the -14 nethodol ogy of Newnan et al.,
(1992), and NReheae family wag ﬁ%ﬁﬁf/yh%glr’gw@do t§s Bumarsgoynierpag (Nowman f 4fz2,
filed Januarylg?ga 1995, which are incorporated by reference in their
entirety. The "SI Ejni ficant advantage of anti bodi es obtained from cynonol gus

monkeys is 5 thatEésbmsalyrepkaiclgie angadqutembniteys hviradmpiated tnts CD4gign
and thereby provide for the formation of antibodies, some with high
affinity to cassigendB isebknaredselpgd iberefog, e.g., Aymah nods bigpeiep rrst tekens framdthee| |

he T BEur i anCUarDSRcE LRIt i ofaeien wih kP S st  HEY: o
those produceghedBmyeiRisScel8ushipt fily@RP¥fe sRESISIPETRIUSEIORFoBGAM K creting
antibodies which bind human CD40L antigen are then identified.
-Antibodies which bind to CD40L or CD40 in a manner which interrupts or
regulates CD40 signaling are desirable because such antibodies potentially may be used
20 to inhibit the interaction of CD40L with CD40, with their counter-receptors. If
antibodies can be developed against more than one epitope on CD40L or CDA40, and the
antibodies are utilized together, their combined activity may poteniially provide
synergistic effects.
The disclosed invention involves the use of an animal which is primed to produce
25 a particular antibody (e.g., primates, such as organgutan, baboons, macaque, and
cynomolgus monkeys). Other animals which may be used to raise antibodies to human
CD40L include, but are not limited to, the following: mice, rats, guinea pigs, hamsters,
monkeys, pigs, goats and rabbits.
A preferred means of generating human antibodies using SCID mice is disclosed

30 in commoniy-owned, co-pending U.S. Patent application Serial No. 08/488,376.
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10 i munogl obulin |ight and heavy variabl e region genes, it was found that
t he sequence of each gene famly was 85-88% honol ogous to its human
counterpart (Newran et al., 1992). Essentially, cynonol gus nacaque nonkeys
are adm ni stered human CD40L antigen, B cells are isolated therefrom

e.g., lynph node biopsies are taken fromthe 15 aninals, and B | ynphogytes
are then Tused vi The REBHEBEAGORNE GRAGP0Kane oI anBaemsdars tecelanss

pol yet hyl ene co i i | j | Lch

D1 nd huan RGOS Ga e EbRLRAY Hldly BB BRI RI Iy ABHIRA fciion?
CDA0L or CDAO in pref@amg thivhingibn ODOL; TS o2 CD2(egitigehewillb¥fdmingtatd irg ar e
desirabl e because such anti bodies potentially nmay be used 20 to_inhibit

t he i nt er act sadwbleffodmier. iyt expression of the gensi enceding: de-antigent which has its

ti bodi b | oped i nst th ] CD40,
ohd the © ant REaeEbE 1R JanieComars RS Rl RE e Rt poe fllaf
potentially ﬁ&r%m?el.,tﬁé’,@ﬁf&bﬁﬁlhﬁs@%&&%l?v Fhecdiledoasaes. i nvention invol ves

the use of ah aninmal which is primed to produce 25 a particular antibody
(e.g., primates, MachquesaeinamgiredwithtGIDArantigan.pacferablyasalublsfoontiesnd,
nonkeys). Other anipmals which nmay be used to.raise anti l es t unan
CDAOL § Mol waHes RndAREs RN BB e n ST DR REeperTEahersia; BreiiHe
pi gs, hansteps, rﬂﬁgﬁl TR iRk Bk 2 B&0Sak]
generati ng hf}%és?lmg}r%tl oaaice[g(%‘:dlnﬁlg&g%ﬁb m ggﬂ{lg%k%(ﬁgg@gs{ed{le%gﬁﬁn %
commyQl y- owngg,, Compdes Frdiad’y Adjuvdat (CRARAMhCcSdpionin, Geothed kildovn A ve8s, 356.
-15 The human aenes encodi ng CD40, CD4OL and_CD20. anti gens have heen
cloned, andweB@gsepmbimationsihernel: dp gereralaihis Williraayirg Eensalsd smEUGIZAHORE- 8->

r econbi nant t hods_, .Pr ef.er abl he h . . t.|

will be admi RY e ‘i“he"[‘%l 01}’6?5"‘#"6?%“8@%. ?Qg%kae?@?gg%‘ﬁ%‘hs(ﬁgﬁg? o SB%E’?
encodi ng. t hepaRhh CPAOLVMAEEn BRFrebled in AdjuvARSHRTBORAR IRRANMLON, 986 £3 1o
domai ns renoved, thereby l'eaving only the extracellular portion, i.e., the

i
ext racel | ul a# nsanglepériad, Mjthveswhidniprofdnasion efsemm cavtaipins antibodies wivgh bowndd wi t h
CD40L, _ant i gen, %gﬁ%{oﬁ% a soluble formthereof, wunder conditions which
resul’® in th8UH C-A8F ™ ant i bodi es specific thereto. Preferably,

After immunization, B cells are collected, e.g., by lymph node biopsies taken

from the immunized animals and B lymphocytes fused with KH6/B5 (mouse x human)

heteromyeloma cells using polyethylene glycol. Methods for preparation of such

heteromyelomas are known and may be found in U.S. Serial No. 08/379,072 by Newman
20 et al., filed on Japuary 25, 1995 and incorporated by reference herein.

Heterohybridomas which secrete antibodies which bind human human CD40L
are then identified. This may be effected by known techniques. For example, this may
be determined by ELISA or radioimmunoassay using enzyme or radionucleotide labelled
human CD40L antigen.

25 Cell lines which secrete antibodies having the desired specificity to human
CD40L antigen are then subcloned to monoclonality.

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 el., (1992) and Newman et

30 al., U.S. Serial No. 379,072, filed January 25, 1995, both of which are incorporated by

reference herein. Essentially, this entails extraction of RNA therefrom, conversion to
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t he sol ubl e human CD40L antigen will be adm nistered in conbination with an
adj uvant, 10 e.g., Conplete Freund's Adjuvant (CFA), Alum Saponin, or

ot her known adjuvants, as well as conbinations thereof. In general, this
will require repeated i mmuni zation, e.g., by repeated injection, over
several nonths, For exanple, adni ni.st i on Qf soluble hugan OL antigen
is effected iﬁD%lM'v%wﬁPiﬁatlﬂnﬁwﬁéﬂ’&#nﬁmg 8RO PrEyess. SUIEOIGPTIeRaF
period, wilh GESHbIPRINRIRENEA 10993, AR TS BRI 06, oqf3! bodi es whi ch
bound 15 hunan OL "antigen. Affer imunization, B célls are collected,
e.g., by lynph nodfhbchped rfonkekedriabid genes hivctheminsaited thta an eRpressodl vector

| ynphocytes fused with KH6/B5 (nmouse x human) heteronyel oma cel | s using
pol yet hyl ene ¥hishsontainsthwsnas heayy prdlight £haig fopstars segion gessr Sislerabhn dhisis

known and may ' i _ y C
Cnone S0 ey Bt o Bl e OO FRIR T PR e Rtp A

Het er ohybr i doTaR wibios RofRiisQhe cdhicpaldviEs wiontlertnishdernthe tiou¥ebetD4lbin ar e
then identified. This may be effected by known techni ques. For exanple,

this may be thaicsr piomaierhythe| $BAQ oerigindpbiraphinatiass 8e boving &nowthe hormone
radi onucl eotid IgbeLalted human CDA0L. a tiﬂﬁ"q{ﬁ_‘j’%@ aggl || ilnes whi ch secrete
ant i bodi es haV&Hﬁ | ,-‘883‘?"?‘%‘3&“’%;}19"8?'?3’%1? S e &L %ﬁ‘t?’bo@n ’aﬁ"g“%en
subcl oned to § gﬁdt;ggaﬁhmmp%%ﬁﬂ thmbiNEshsit B0 AL By dAITbIaRASNRIasMpeRd) the

specifically bin uman OL antigen are then used to clone variabl e

domai n0sequenbesai onmuheglotulingacia & oogamipa Pk donstdntangiob adi badessgntricel | y
as described Lpn. Newran .et. al . 992 nd Ne net 30 al ,.US Serial, No.
379,072, fil eéﬂzfamaqryh%?ceﬁg@sﬁ HBt')ﬁSﬁ‘f in, KR hhIgR Je CPETSepef pymatized
reference herg] Iy ol | ' R NS? f
conver si on tog‘£1 é’dg%ﬁ'&{ahénﬁorr%ﬁt‘% ?%‘S‘?#%éﬁ] t r%ﬁe%‘%%?%&g’um ngétflg’{@pgfgg I C
primers. Suit asllsefobiowed bg selé@iondeGd  § bmraihing Nesdimanaret methotrexa9@ampkifichtion.

U.S. Serial No. 379,072. The cl oned nonkey variable genes are then inserted
into an expr essi onFoeexasmple.this eXpestion FYRcm banbrendasxiowsiv disrigaed tonrsst in

. ; il ‘ . !
cxpr ca8i o vedlBRORR yEbsiefhine pigh Bk a2 19 BRIy BpP R
contains the eyl SWRERIredepicds RIOPEGVER the BMVIARS haldBediDféafid ReE:thibit @R shme

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
20 November 3, 1993, also incorporated by reference in its entirety herein. This system
provides for hig-h expression levels, i.e., > 30 pg/cell/day.
. The amount of antibody useful to produce a therapeutic effect can be determined
| by standard techniques well known to those of ordinary skill in the art. The antibodies
will generally be provided by standard technique within a phanmaceutically acceptable
25 buffer, and may be administered by any desired route. Because of the efficacy of the
presently claimed antibodies and their tolerance by humans it is possible to administer
these antibodies repetitively in order to combat various diseases or disease states within
a human.
One skilled in the art would be able, By routine experimentation, to determine

30 what an effective, non-toxic amount of antibody would be for the purpose of inducing
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maj or pronoter, the SV40 origin of replication, the bovine growth hornone
pol yadenyl ati on sequence, neonycin phosphotransferase exon | and exon 2,
human i mmunogl obul i n kappa or | anbda constant region, the dihydrofol ate
reduct ase gene, the 10 human i nmunogl obulin gamma | or gamma 4 PE const ant
regi on and | eader sequence.. Thi ector has.been found result in very
high | evel dRFHEOSHR esé?"“pr(i“‘?ﬁfﬁ];'e OWEHT %‘bﬁﬁf%c 'Vﬁﬁlgﬁagen‘ggf?)%}na Mein ef°te
ronkey. var! 3hg: § 69O MR rants RARAGE Yoy B Oppa).c, fol | owed by
selection in 18 contai ni ng nedi um and net hotrexate anplification. For
exanpl e, this expriesmtibodisy & &xgmaststezeofpofthisanventionisbouldsdad heonsed fort i n

15 primati zed anti bodi es having hjgh avidity (Kd 10-1 agai nst Y and
ot her hunan tregkng tnemsde @ TpaweRl-opore ﬁﬁ?cé%?ﬁilﬁ’ , ékeﬁe“?lﬁﬂeai ‘E%B?eg‘g f??é\; U5EEn
found. to exhibit .the sane LN i fnGi ANeyi L ofrah ot Y as
t he I gi na[hlwg%\ﬁ%é);?[gﬁ‘? o‘f)%i@ofr |v§stx\9ré(?? rbidggisnttggl?n S lgﬁlgg{l %nt i alofl;‘?/j&iﬁﬁgt

di scl osed i Mf@ERDMA doAlsdlgNaL ivéatiohenscadeldis. to37Meidd of tiaating pumeartsdd aby

reference herein as well as U S. Serjal No. 08/149,099, filed on 20 .
Novenber 3, H@esorgthesanimabbysHBnisEring i sichhumes of Animal apaifegtive, nonstoxicn

This system provides f.or. high ressi L. y.
The anount QP Qﬂﬂptlﬁg@f- Lf?“c[%ﬁ&ddﬁﬂlg ce)agta‘b(?ﬁgng%lht@cmgﬁ?ez%pggg%ﬁ%gg f

det er m ned @me&&@mﬁt b EABIRE SonBkic AitaMPot Mt ODAOL @htibsdyi waidld belbd | i n
the art. The antibodies w Il generally be provided by standard technique
withid a phathepoguosé ofttdatingcarepbgdiictp®ors (Generallya haweesr, areeffaghivadesageéd by
any desired route. Because of the effjca of,..t he r.esent | | ain

ant i bodi es a‘i’iﬂ’et"ﬁéFqbeclﬁFl@rré‘?ﬁFé’fB?O‘HGr?éﬁg%‘t) "H‘iggﬁd&ss‘feﬁ@o%"%’&ﬁyﬁeﬁper

t hese anti bo&ié'ges repetitively in order to conbat various di seases or

di sease states'within a human. One skilled in the art would be able, by
routi ne experi menths imibodies ofitht éventien mag behdminsterefl tea hiimen onothet wing!

amount of antibody would be for the puyrpose of inducing -17 .
i nmunosuppr eglsﬁcéﬁﬁdawlh‘lhf:y‘lfmﬁ’@wa mgthods Of preatpentanamoynt sufficignitq o

range.of about. 0.05,t bl 1 ' r 0 ' ner .
The it 1 bodi BEoS: PSR RS Piesh By B prptslicRd dBRReB? DtchnifogeS or B
useful for LhealiddCntbéRdiinisired toeaEhumdbsrcotbgranihaldalal convérionabdwage be
useful for reducing 5 tunor size, inhibiti n% tunmor growt h_and/ or

prol ongi ng t frems prepared| by icombifingrthe -antibedi @i the invention with a conventional

pharmaceutically acceptable carrier or diluent according to known techniques. It willbe

-

recognized by one of skill in the art that the form and character of the pharmaceutically
20 acceptable carrier or diluent is dictated by the amount of active ingredient with which it
is to be combined, the route of administration and other well-known vanabies.

“The route of administration of the antibody (or fragment thereof) of the invention
may be oral, parenteral, by inhalation or topical. The term parenteral as used herein
includes intravenous, intraperitoneal, inframuscular, subcutaneous, rectal or vaginal

25 administration. The subcutaneous and intramuscular forms of parenteral administration
are generally preferred.

The daily parenteral and oral dosage regimens for employing compounds of the

invention to prophylactically or therapeutically induce immunosuppression, or to

therapeutically treat carcinogenic tumors will generally be in the range of about .05 to

30 - 100, but preferably about 0.5 to 10, miltigrams pef kilogram body weight per day.
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animals. Accordingly, this invention also relates to a nmethod of treating
tunors in a human or other aninmal by adm nistering to such human or ani mal
an effective, non-toxic anmount of an antibody. One skilled in the art

woul d be able, by routine experinmentation, to determ ne what an effective,

non-t oxi ¢ anount of ant|- OITégnti body woul d be faqr 10 the purpose of
treating carci nogehit2Rtihpgies ofdhe dnvention may,glse be administeesd: by, tnhalstione Bys
expected to be.j . P f . bl L] | am
body wei ght paptalaict i ABAR iftandt ha Goab bl Baifoon o R B Edprlle RRAT,
to a human or fopink for sach adubinistratiae cocli@Nmcrdsbhfonnalatibs beaRididred @ske e ds
of treatnent in an anount sufficient to 15 produce such effect to a

t her apeuti c omaprhsppispared by epnyesteonabedhntames.hoblee preferredh dosaga asmuing of gan

be admini ster I her,animal _in nvent i onal . dos
form g? epar ed&fqﬁnyIS @lgﬁbﬁ?%ﬂg %hﬁggé?\ﬁ% 8§3§/°$8¢ r’?%eéleﬁqae“r'\ lgﬁh‘w&flﬁe afa 3uf f'to
conventional 1@owéligeeist i cal |y acceptable carrier or diluent according to

known techniques. It wi|ll be recognized by one of skill in the art that
the form and char atheanthpdich ef gigdnyentionmayalsobogiministered bipicadlar Bysopioal

B ot bl SRR e B e e
The route of afioBy sér kiRt mfereom)ec@mduae%ytﬁahvéﬂtm%malgfo@%).apéaﬁnﬁ@,e
i nvention nay be oral, parenteral, by inhalation or topical. e term

parent@ral astoubeludrel eivity and vistitteion of suah @n ansbodynintcothe ieht, @peatd nose, and
I ntramuscul ar, subcat aneou,s,iéjec al or vaginal 25 adm nistration, The
jea peht

subcut aneous YHEFCIhEYSS NGk ign tg"F Frtegfhe Egag)- By $ysiemiG admigistratipnsis
[ 1 : i i f
o1, i A g A

t her apeut i cal bfyan amibody requivedfon HigsrasmLio 0r peiphilactié BFEAREN] dficdlubsk, varp dlith
carcinogenic tunmors will generally be in the range of about 0.05 to 30 100,

but pr ef er abl {reapdhpdyghesepdhg paturgand sejesisofibe conditinrheinginened sad fraanpoal

day. 8 The ' ' f e l.nventiqn | so.be m ni stered b

i nhal %E}’ i on. B@%&é’c zﬁ%ﬁga%tﬁlgﬂ{’ QP% lﬁtlélglmateﬁﬁtapgﬁa(gﬁ(fmé%o%gglpﬂyﬂﬁléf’a?\ 5‘ﬁtab1°
admi ni strat i ofpicAP@sseRF hiphRibiddy dF he ihPédifoniwill geneRlF BB HRIAML ofSH6R as
an aerosol fornmulation or a netered dose inhaler, T™ay be prepared by
conventional t&ehl miligrantiper kilegramrbedy desiglyeladyount of a

C. Soluble Ligands for CD40L

In addition to antibodies which recognize and bind to CD40L and inhibit its

20 + interaction with CD40, other CD40L antagonists are contemplated for use in treating B-
cell lymphomas and leukemias, either alone or in combination with other therapies (e.g.,

radiation or chemothcfapeutics). Other CD40L antagonists aré soluble forms ofa CD40L

ligand. A monovalent soluble ligand of CD40L, such as soluble CD40, can bind CD40L,

thereby inhibiting the interaction of CD40L with the CD40 on expressed B-cells. The

25 ~ term “soluble" indicates that the ligand is not pérmancntly associated with a cell
membrane. A soluble CD40L ligand can be prepared by chemiéal synthesis, or,

preferably by recombinant DNA techniques, for example by expressing only the
extracellular domain (absent the transmembrane and cytoplasmic domains) of the ligand.

A preferred soluble CD40L ligand is soluble CD40. Alternatively, a soluble CD40L

30 ligand can be in the form of a fusion protein. Such a fusion protein comprises at least a

portion of the CD40L ligand attached to a second molecule. For example, CD40 can be
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5 conpound of the invention to be enployed is generally within the range of
about 10 to 100 mlligrans. The anti bodies of the invention nay al so be
adm nistered topically. By topical admnistration is neant non-systenic
adm ni stration and includes the application of an antibody (or fragment

t hereof) conpound of the invention externally to the epiderm s, 10 tq the
buccal cavi t gxpressed ase fusion protein with amimgpunoglobmdia i ¢-ng STR4{Me Susion pRPEEIR)n g

nose, and ere it, does not. signifi t .
Cveten o admirpt sohdihRnes fdor ol ¥ BrotlycEl bBmptiithe AiRd adlGllcs Bfan
i nt ranuscul agxadeimhs 16RkinPorid R 6f HETTMA0 melecale joitied o dnincapid fitiueoof a

t herapeutic or prophylactic effect wll, of course, vary wwth the antibody
chosen, the sauenc condspoadanyto yhedfingeh €2 ardiC43 regiopsioh an tmasneglobylin heawy

e i, BT oo ER cofltle g Mol Bt B ie R PO | "
general Iy be évﬁ: %@-ﬁshgwﬂggeag&n é}tzﬁ.wazdrea@vﬂ%-m 1l (19892854 PES. Pakdr@ B2 m
ally. C  Soluble

body wei ght ' I gands for CD4OL In addition to antibodies
whi ch recognisza686d (b99)).t SudiDiGioraprdtdinheani he produce@iOby clyanigait Syothegst o,

CD40, other CD40L antagonists are contenplated fqr [ r I ng. B- _cell
| ynphomas an@raieaRlyydeconghingy DNA frdnigues Wsﬁ‘g%gﬁz&hﬁﬁ?ﬁ Oanﬁszjf‘%%"Emc

therapies (e.0., B Abl 0 t herapeutics). Qther CD40L antagonists
are sol uble F%?Iﬁsﬂg?@éﬁ&%glg’ f‘?f‘%ﬁﬁ@: A monoval ent sol ubl e |igand of CD40L,

such @s sol ulp, e.. CiAhinizaatién 6flarfddDMOL. t hereby inhibiting the interaction
of CDA0L with the CD40 on expressed B-cells. The 25 term "sol ubl e"

|
i ndi cates that thé CDg@hantagonissis asiministeastp jubjectvisiabidiggigaliycompaghle form

menbr ane. A sol ybl OL ligand,can he. pr. re Yoo m.cal A ' or,
preferably bﬁu?ag’?%ﬁoﬁ%ﬁgﬁ?a ¢ q@éﬁ'ﬁ‘?'ﬁ%&"?’ lg g’?‘%xaﬁp‘?@%@iﬁ? @é’gﬁ‘ﬁgﬁén y
the extracelhilid fol QBRIMstARRTAVivb N B théiba IRADs ARe adAgorMisttOBE adhintstered
dormains) of the ligand. A preferred soluble CD40L ligand is sol ubl e CD40.

Al t er nati vel yn whichainyltéxic fiuds ag®uhveghed kyathe Berapeutin effess of e proteins Tba
protejn. Such a fusio rotei.n conprises at .|l east . portion of the CDAOL
Pl Garkd at ¢ acHeeh (DL ABIRaY b MeEpEicHa Bbrpne Scnhids Jmcormgms i
expressed as yahdiigh %ggfnetﬁéﬂbné\é %Qm B2 oliBTRH) QY. ORMinthl{ | Bampfes dP4RbRabySi On

protein). In one e I ment usion protein is produced conpri'sing am no
aci d resi duesubjectainciude humans, dogs, cats, horses, ungulates, cows, pigs, goats, sheep, mice,

rats, and transgenic species thereof. A CD40L antagonist can be administered in any
pharmacological form, optionally in a pharmaceutically acceptable carrier.
20 Administration of a therapeutically effective amount of the antagonist is defined as an
amount effective, at dosages and for periods of time necessary to achieve the desired
result (e.g., inhibition of the progression or proliferation of the lymphoma being treated).
For example, a therapeutically active amount of an antagonist of CD40L may vary
according to factors such as the disease stage (e.g., stage I versus stage IV), age, sex,
25 ﬁedical complications (e.g., lymphomas related or arising because of AIDS or other
immunosuppressed conditions or diseases) and weight of the subject, and the ability of
the antagonist to elicit a desired response in the subject. The dosage regimen may be
adjusted to provide the optimum therapeutic response. For example, several divided
doses may be administered daily, or the dose may be proportionally reduced as indicated

30 by the exigencies of the therapeutic situation.
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extracel | ul ar domain portion of the CD40 nol ecule joined to amno acid

resi dues of a sequence corresponding to the hinge, CH2 and CH3 regi ons, of
an i mmunogl obul in heavy 5 chain, e.g., Cccl, to forma CD40l g fusion
protein (see e.g., Linsley et al., J. Exp. Med. 1783: 721-730(1991); Capon

p
et al., Nature 337;, 525:531 (1989); d US Pa No.. §, 116, 96 1992)).
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a phar maceut i Keek¥ss@a6 Bbat Hetin€@bhisEwith 28 cOddiimister B laRReOtisBrith, a material
therapeutically effective amount of the antagonist is deF| ned as an anount
ef fecl@ve, attoduerans Jtsamadctivatiope riiogcexaniple, janeantagonist aay becadministered thean
desired result,. ﬁfgmg , inhibition of t prO re%ﬁj on orEProl i ferati.gn of
the | ynphona BVl inan apgfopriateamisr grgiuent, Co-pdministered withy spzyme IgRibUoRs | nt
of an antagony,sh aRbp hte WB¥iel 8F VectdCARRSE ,Qﬁpb%rﬁé%lﬁ%a@éﬁbalﬁ?a&?ﬁable

di sease stage (e.g., stage | versus stage IV), age, sex, 25 nedica

conpl i cati ondifvent. includepdatine and elgat@d buffar sadatimnsbe Eazgane dhhiBitdS mchdeher

i mmunosuppr essed cqnditi ons, or di_seasesé and wej ght_of the SUle ect, and the
ability of tRRECEAtGE¥RRIInhibyopditsonropyluaiophesphels B andirasHel duppsemies The
q : O ' e . il
response. Trorngiias sifer i AT ier i, 45 /el SORINI TRLSRRE (hcimer o

the dose nayhd., ot Naoohimaadll 7 2740 (DI8A) R A ddittbra BitRemadtiballyiatceRabii@eihegs of
the therapeutic situation. -20 The active conpound, such as an anti-CD40L
anti body, by 3ndsecpignts arp known in the art.

The active compound may also be administered parenterally or intraperitoneally.

Dispersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures
20 thereofand in oils. Under ordinary conditions of storage and use, these preparations may
contain a preservative to prevent the growth of microorganisms.

Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable scolutions or dispersion. Inall cases, the

25 composition must be sterile and must be fluid to the extent that easy syringability exists.
It must be stable under the conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms, such as bacteria and fungi. The
carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyol (e.g., glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and

30 suitable mixtures thereof. The proper fluidity can be maintained, for example, by the use

of a coating such as lecithin, by the maintenance of the required particle size in the case

221 -



conbination with other active agents, nmay be adm nistered in a conveni ent
manner such as by injection (subcutaneous, intranmuscularly, intravenous,
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20 carrier. As used herein, “pharmaceutically acceptable carrier includes any and all

solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like. The use of such media and agents for
pharmaceutically active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with the active compound, use thereofin the
25 therapeutic compositions is contemplated. All compositions discussed above foruse with
CD40L antagonists may also comprise supplementary active compounds (e.g.,
chemotherapeutic agénts in anti-CD20 antibodies) in the composition.

E. Administration of anti-CD40L with other agents

Hodgkin's Disease. Approximately 7,500 new cases of Hodgkin's Disease (HD)
30 ~ are diagnosed annually in the United States. Radiation therapy alone has been used to

treat stage I, I and even stage II HD. Radiation has also been used in combination with
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-21 of dispersion and by the use of surfactants. Prevention of the action
of m croorganisms can be achieved by various antibacterial and antifungal
agents, for exanple, parabens, chlorobutanol, phenol, ascorbic acid,

thimerosal and the like. In many cases, it will be preferable to include
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be orally adm nistered, for exanple, with an inert diluent or an
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t abl
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pharmaceutical |l y act ive substances is well known in the art. Except i nsof ar

as any convdiresdsen andeld¢eaMo NadlgerMalignany émpbmmcm, én Hmum@s BRINCIPRES OF

COTPOS. o el bl RSRS8O,

conpri se supgheviedral. yagﬁ)laﬁ&ﬂﬁqem%eés%lke tifbrein f&@.&ﬁem%%g 4 ScHRafie 10

anti-CD20 anti bodies) in tthe conmposition. E. Admnistration ant 1 - CD40L

with ot her adgBwssthempigsicah be Bieslamsbangag poraalteredtas ngeded500a pmcniasp&mnt, in

Hodgkin's Di s onﬁ)ma&lon with CD40L antagomsts byitselforin fulther combination with anti-CD20
antibodies or fragments thereof. '

20 For relapsed, or resistant HD, conventional-dose salvage combination regimens
can be utilized in combination with anti-CD40L antibodies, alone or in conjunction with
anti-CD20 antibodies. Examples of conventional-dose salvage combination HD
regimens include VABCD (vinblastine, doxorubicin, dacarbazine, lomustine and
bleomycine), ABDIC (doxorubicin, bleomycin, dacarbazine, lomustine, prednisone),

25 CBVD (lomustine, bleomycin, vinblastine and dexamethasone), PCVP (vinblastine,
procarbazine, cyclophosphamide and prednisone), CEP (lomustine, etoposide and
prednimustine), EVA (etoposide, vinblastine and doxorubicin), MOPLACE
{cyclophosphamide, etoposide, prednisone, methotrexate, cytarabine and vincristine),
MIME (methyl GAG, ifosfamide, methotrexate and etoposide), MINE (mitoquazone,

- 30 ifosfamide, vinorelbine and etoposide), MTX-CHOP (methotrexate and CHOP), CEM

(lomustine, etoposide and methotrexate), CAVP (lomustine, melphalan, etoposide and
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30 are diagnosed annually in the United States. Radiation therapy al one has

been used to treat stage I, H and even stage Ill HD. Radi ation has al so
been used in conmbination with -22 chenotherapy (e.g., ABVD and MOPP). See
V. T. DeVita et at., "Hodgkin's Disease,” |IN CANCER PRI NCIPLES & PRACTI CE
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T. DeVita nd the references cited therein for standard
dosiing andofhbadstkingFormulieisa. t her api es can be used unchanged, or al tered
as needed for a particular patient, in__conbination with CD40L antagoni sts.
by itself or in further conbi nation viable Lt i - cD20  anti bodi es or
fragnents - - reststant—HD——convemntiomat—douse
sal vage copbi nation rdgiadens can be §tilized in chiH.Sublype with
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pr ocar bazi hintermediatpGoslphani de and pr ddinlkieiar) predeminanginlarge gell et oposi de
and predn| nustine), EVA (etoposide, \ibiffusssmalkckavedikslor ubi ci n), MOPLAGE
Diffuse mixed small and large cell
Diffuse large cell

High Grade Large cell immunoblastic

Lymphoblastic

Small non-cleaved, Burkitt's and Non-
Burkitt's

wr

Other Types AlIDS-related lymphomas

- Cutaneous T cell lymphomas
Adult T cell leukemia/lymphoma
Angioimmunoblastic lymphadenopathy
Monocytoid B-cell lymphoma

The B-cell types of NHL include: small lymphocytic lymphoma/B-cell chronic
lymphocytic leukemia (SLL/B-CLL), lymphoplasmacytoid lymphoma (LPL), mantie cell
lymphoma (MCL), follicular lymphoma (FL), diffuse large cell lymphoma (DLCL) and
0 Burkitt's lymphoma (BL). See Gaidano et al., "Lymphomas,” IN CANCER: PRINCIPLES
-& PRACTICE OF ONCOLOGY vol. 2, 2131-2145 (DeVita et al., eds., 5" ed. 1997). Two
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(cycl ophospham de, etoposide, predni sone, nethotrexate, cytarabine and
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i munobl as{i c Lyrrphp&l]laﬂb;gn@mh{a non- cI eavgg}k,@rylﬂﬁhbnﬁ and Non- Bur kitt'|s
Q hey TypesAl DS-HghRé bed BRI NRhdY 2N€OUSDikrEE I dred ﬁ%hq%fﬁhoma
Mantie cell lymphoma Follicular lymphoma
B-CLL/SLL Precursor B-LBL
Immunocytoma/Waldenstrom's
MALT-type/monocytoid B-cell

5 See M.A. Shipp ez al., (1997).

Radiotherapy is typically limited to treating patients diagnosed with stage I or II
low-grade NHL, and as a potential curative modality for patients who have been
aggressively staged. This invention contemplates combining a CD40L antagonist with
radiotherapy, and also other cancer treatment modalities to treat NHL.

) Chemotherapy is used for most patients with stage II and all patients with stages
Il and IV disease. Regimens include use of single alkylating agents such as
cyclophosphamide or chlorambucil, or combinations such as CVP (cyclophosphamide,
vincristine and prednisone), CHOP (CVP and doxorubicin), C-MOPP
(cyclophosphamide, vincristine, prednisone and procarbazine), CAP-BOP (CHOP plus

5 procarbazine and bleomycin), m-BACOD (CHOP plus methotrexate, bleomycm and
leucovorin), ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide and leucovorin plus standard MOPP), ProMACE-
CytaBOM (prednisone, doxorubicin, cyclophosphamide, etoposide, cytarabine,
bleomycin, vincristine, methotrexate and leucovorin) and MACOP-B (methotrexate,

0 doxorubicin, cyclophosphamide, vincristine, fixed dose prednisone, bleomycin and
leucovorin). See Shipp et al. (1997), for standard dosages and scheduling. CHOP has

also been combined with bleomiycin, methotrexate, procarbazine, nitrogen mustard,
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Adult T cell |eukem a/lynphoma Angi oi nmunobl asti ¢ | ynphadenopat hy
Monocytoid B-cell |ynphonma The B-cell types of NHL include: small
| ynphocytic | ynphoma/B-cell chronic |ynphocytic |eukema (SLIJB-CLL),

| ynphopl asiacytoi'd | ynphoma (LPL), mantle cell |ynmphoma (MCL), follicular
| ynphoma (FL), diffuse large cell |ynphoma (DLCL) and .0 Burkitt’ ynphoma
(BL). Seecpeswarasatdnoside and' etpppsideasless joumomputymisedriugs) for trsating | CE OF .

ONCOLOGY vol,. , 2 31-.214 it | s ' - =24

ot her f or MFULS 3h‘§'}?r8d%°xy g‘?&(“eB? 1}{:;- (Sr%'rrcueq)‘g‘?’izoﬁe%ﬁcﬁfbf%%yﬁ@%n g (@ﬁbé%_éé\?r? d

Aeri can phidiWHRInrAR diate- 8 high-grade NEER whotall tedchieve satiission onelbsgy, and
the nanmes of the NHLs nay vary as between the two classification_systens.

See M A. Stivpge therapy is useflo Ralvageithethpies ampipindnigs such 4 cymsrrRRratpngsids, pLES &

PRACTI CE OF ONCOLOGY.vol ...2, .5.2165-2220 (DeVita.et. al ., : : o
1997) . ThESRELY V%?fb%é‘é‘déé’ﬁfaﬁgg‘? givep alone oy i eefqaiagiio y‘ua'g'(glg§f Ff)eaérlnﬁt in
whi ch it Lgqqica@RoR8ler, MiIRad: BympkoddsAin BAkRRORT BINCIP{EPDEF INTERNAL

Radi ot herapy I1s typically N''mtéed to treating patients diagnosed with stage

| or 11 MesigmEdt7 MHL7S8antn dlse inspeoice rofi relapsady agenessive dermst of NIL,pghei ent s
who have been . aggressively staged. . This i nt.ion caonte ates. conbi ning a
Cpor e Aeilatviss Hrotarols, gif geranEBded I Y6 LEREge cebor SR gt |
nodal itie e ' ' S T st age
T dand ar RrdpRsidf bl (rERONBLACI D Nmicr, RAflokBla TN ABRAKIND DHAR ' 20

of singl e (aéAayctiasoue, adégh Sdedec heyasrabinycl amdh odgiiatin)de ESHAT| detapdmsids,| , or
conbi nati ons such as CVP (cycl ophosphani de vincrjstine and prednisone),

CHOP ( CVP megthylpesdisolope R cytamabimppisplagip (G EB hirarloghosphanuge, stoppside,

dni bazi P- BOP.. NS 5 b
bl conyor nprosmn hreaiaons tnd Hearo Rl At EaNn haeRE i dGaR0e, )
Pr oMACE- MBRHAtne st ﬁ&ﬂﬁisénd)ﬁfsmgtﬁsmﬁﬁﬁ/éd;g;seﬁd&i&idéscﬁbkﬂqh(ﬂﬁixﬁzﬁéﬂ’tﬂm de,

et oposi de and | eucovorin plus standard ProMACE- Cyt aBOM ( pr edni sone,
doxor ubi ci(h99Bycl ophosphani de, et oposi de, cytarabi ne,

Recommended protocols by histology and stage for pediatric NHL is as follows:

Table 3
Histology Protocol
LYMPHOBLASTIC
Stage 1 CHOP
Stage 2 COMP
Stage 3 ' APO
Stage 4 LSA,L,, NHL-BFM 86
SMALL NON-CLEAVED CELL OR
| BURKITT'S LYMPHOMA
- Stage 1 CHOP
Stage 2 COMP
Stage 3 _ NHL-BFM 86, St. Jude Total B, LMB 89
Stage 4/B-ALL LMB 89 '
LARGE CELL
l Stage 1 ' CHOP
Stage 2 COMP
Stage 3 APO
Stage 4 NHL-BFM 86, ACOP
-26 -



bl eonycin, vincristine, nmethotrexate and | eucovorin) and MACOP-~B

(met hotrexate, O doxorubicin, cyclophospham de, vincristine, fixed dose
predni sone, bl eonycin and |eucovorin). See Shipp et al. (1997), for
standard dosages and scheduling. CHOP has also been conbined with

bl in, t at e,. . .bazi . .nitr. t ADULT.B- CELL .
DYt ESCH LA B ic Ry RS i prtstines COPE sl PRTERATH, SPiSH i
Di ffuse | ar geyBheetiatd Muedmidde 36 H. 37 iRk al%{ﬂ%ﬁﬁa%ﬁtﬂ.ﬁnﬂ%rﬁas

| ynphomaFol | i cul ar | ynphoma B- CLL/ SLLPrecursor B-L
| mrunocyt ona/ o#Tiibireod,b it CANBER:- RRINEIPLEO&RRACTICE B QECOLODS valy R 0Bi4062165

ar abi nosi de apd_gt oposi de. _|Le nl sed drugs for treating N _

i ncl ude: 2- ckdbﬁ\g@é’gﬁfpégén S;cﬁjQ%@){%ﬁ;&%& TEREDK 8'}%&{1 H?}i’h&% are herein

fl udarabi ne. ;tof oﬁ?édilﬁmeferé’ﬂck.h I nt ernedi at e- and hi gh-grade NHL, who fail
to achieve remsSion orrelapse, salvage therapy is used. Salvage therapies

enpl oy drugs such Asti«3D46i aeibadiabambaitegonistceaieatsedin cohdpnationevignghy of
i fosfam de given alone or in conbination.  Arnold S. Freednan and Lee M
Nadl er, Mal i ghaRRemQtherapeuiics and{or adiothrapics quryerily p yss foythe treatraeat of NPmIrc) NE

1774-1788. | | C f I | I the.
follow ng pro %ggﬂé a&’gﬁrdza %ﬁﬁgﬁwg%@?%éﬁgﬁﬁ%&g% d%‘%#& er%%g(%él 0afnd
et oposi de), Mhbfapéutis iydd: Theambiwtif aRérastherapédiiditt By 8ded iROSBIMORASK L nti-*
DHAP (dexanet hasone, high dose cytarabine and cisplatin), ESHAP

(etopb@ide, GRADppikediesordAMOLmiagandstaplayeanchys pibiect oy magbprg)nistered
oyl ophosonagt e ELoRRR Loiooi FPRECBR o F SORARL AR A LR 20,
and schedul esggg6hiabRd AbbhghRBoGMAL & GIMAREIFHENS SRR 8diIdNLOBRES Y DY
hi stol ogy and stage for pediatric NHL is as follows: Table 31
Hi st ol ogyPr ot DegRAPEUTICS 1233-1287 ((Joel G. Hardman et al., eds., 9" ed. 1996).
Leukemias and other malignancies. The contemplated therapies and methods
15 of treating of the instant invention can also be used to treat B-cell leukemias, including
ALL-L3 (Burkitt's type leukemia) and chronic lymphocytic leukemia (CLL), as well as
monocytic cell leukemias and other malignancies which express CD40.
Treatment for ALL includes use of vincristine and prednisone. Anthracycline,
cyclophosphamide, L-asparaginase have also been added to these treatments. Other
20 induction therapies include four-drug (vincristine, prednisone, anthracycline and
cyclophosphamide or asparginase) or five-drug (vincristine, prednisone, anthracycline,
cyclophosphamide and asparginase) Vcombinations. Foradditional therapies and dosages,
see D. A. Scheinberg ef al., "Acute Leukemias," IN CANCER: PRINCIPLES & PRACTICE OF
ONCOLOGY vol. 2,2193-2321 (DeVita et al., eds., 5" ed. 1997).
25 Treatment for CLL - includes CMP, CVP, CHOP, COP, and CAP
(cyclophosphamide, doxorubicin and prednisone) chemotherapeutic combinations.
Treatment in patients with refractory CLL includes the use of purine analogs (e.g.,
fludarabine monophosphate, 2-chlorodeoxyadenosine and pentostatin). See A.B.
Deisseroth et al., "Chronic Leukemias," IN CANCER: PRINCIPLES & PRACTICE OF
30 ONCOLOGY vol. 2, 2193-2321 (DeVita ef al., eds., 5% ed. 1997).
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LYMPHOBLASTI C St age | CHOP St age 2COMP St age 3APO St age 4LSA2L2, NHL- BFM 86
SMALL NON- CLEAVED CELL OR BURKI TT' S LYMPHOVA St age | CHOP Stage 2COWP St age
3NHL- BFM 86, St. Jude Total B, LMB 89 Stage 4B- ALLLMB 89 LARGE CELL Stage

| CHOP St age™2COWVP St age 3APO St age 4NHL BFM 86, ACOP -26 APO = doxor ubi cin,

predni sone and vincristine; My &hospham de, oncovin, nethotrexate
and predni sone dud-¢€D26 a"\%‘éq'ﬁ'sgél Antihgdies "’[@EIR%YWIQQHMM! FRoRRiates of

Chi | dhood, " CANCER 45- 2165
(Devi 1. et gpmoirgigcan-GEAbL Aniibgss: sakh st WZECChur binety e P83 ol |
of whi ch ar ghefifpe@iically ffedtive ﬁﬁgﬁ@h@%&?&fhﬂ&ﬁfzﬁiﬂﬁ@DM\&ﬁtibo@E@@l‘-théﬁbéMi;eS and
ant agoni sts can be used I n conmbination with any of the chenotherapeutics

ang/ or rgdl effemivagiragments thereof. yPiefertiantiesc D26 entibashesarn RIGUXAN@randi Bile  NHL
subt ype di agno Antj - I b ded t kt ai |
Hher apolies D Ratet NG e Rl F i e eRioRo b R ane g &t CLOp fAss
Conb' natlonki% a§ i- %ﬁgf%@eretc&%bm dds%ﬁn&fl@‘lpi{eﬁtnhﬁﬁ%ﬁ)hssm NGy by

subj ect or acco d| ng to what is khown in the art. See
for exanpl eOSBﬁMdOﬂlﬂMbnérl&% 08/925,200 filed Sppta8, i997 ARG %8 7 1i fle CAPDNIAN &
G LMAN S THE PHARMACOLOG CAL BASIS OF  THERAPEUTI CS 123;}; 1287 ((Joel G
Har dman et &P98 argid§9/3323595€@ed {lggdji 1999 and U.S. Patent No. 5,747,037, Preferred anti-
CD40 antibodies, and their preparation are described 1n U.S. Patent Nos. 5,874,085;
10 5,874,082; 5,801,227; 5,667,165; 5,674,492 and 5,667,165 all of which are herein

incorporated by reference in their entirety. All discussion to anti-CD20 antibodies as

described herein, apply as well to anti-CD40 antibodies.
Because peripheral blood B-cell disorders, by definition, can indicate a necessity
* for access to the blood for treatment, the route of administration of the immunologically
15 active chimeric anti-CD20 aniibodies and radiolabeled anti-CD20 antibodies is preferably
parenteral; as used herein, the term "parenteral” includes intravenous, intramuscular,
subcutaneous, rectal, vaginal or intraperitoneal administration. Of these, intravenous
administration is most preferred.

Immunologically active chimeric anti-CD20 antibodies and radiolabeled anti-

20 CD20 antibodies will typically be provided using standard techniques within a
pharmaceutically acceptable buffer, for example, sterile saline, sterile buffered water,
propylene glycol, combinations of the foregoing, etc. Methods for preparing parenterally
administrable agents are described in PHARMACEUTICAL CARRIERS & FORMULATIONS,
Martin, Remington's Pharmaceutical Sciences, 15th Ed. (Mack Pub. Co., Easton, Pa.

25 1975), which is incorporated herein by reference, or as described above.

The specific, therapeutically effective amount of immunologically active chimeric
anti-CD20 antibodies useful to produce a unique therapeutic effect in any given patient
can be determined by standard techniques well known to those of ordinary skill in the art.
Effective dosages (i.e., therapeutically effective amounts) of the immunologically active -

30 chimeric anti-CD20 antibodies range from about 0.001 to about 30 mg/kg body weight,
more preferably from about 0.01 to about 25 mg/kg body weight, and most preferably
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Leukem as and ot her malignancies. The contenpl ated therapies and net hods
15 of treating of the instant invention can also be used to treat B-cell

| eukem as, including ALL-L3 (Burkitfs type | eukem a) and chronic

| ynphocytic | eukema (CLL), as well as nonocytic cell Ieukerri as and ot her

Tnerl ot i ne 4 HouGRR SoRERT A el b raciehic Pithes SaEsh e visble. Factors
L- aspar agi nagen Ak o gﬁa 2fdestehs @@ggg%%&wfmﬂ BﬁéaSCZ&cwous

i nduction therapies |nc ur drug ni sone,

ant hracycl i nereamlamytppmpcﬂxespdmmmbcm afSthe pglierasage ﬁfrthf: iputierfl]y Uiier diseases
(vincristine, prednisgne, anthracycline, cyclophospham de and aspargi nase)
conbi nat i ons Prossnt. gfgoi bs skiflad artisap ayieadi Digredi Kwag‘easssm%@mmcmarsemtmrg

Vo ° 3 515 BebRHARI Aabie iﬂa?%ghﬂsp e, o e o 0P 1L

- includes CihgeS¥PneedellP, Thioduzfion 6fhe ifndyifolipicasipaefivdichinlas ahttnzm and

predni sone) chenot herapeuti c conbinations. Treatnent in patients with

refractory G@Etlb%¢wghqfl@lps@ttbpd}5 (a-&-nBIHHAXIADYR of Blgln thesd dngaratigenean

nonophos hat orodeox and nt osta

Dei sg er o!to h e wdﬂftcfﬁ |acS’¥_§lﬁﬁﬁeﬁE§°§S or ONC %ﬁfﬂeﬂf_sES@'&%WF & oF
30 ONCOLOGY \éﬁimer?e antibodied 344 péé?&iédtﬁatestucﬁlhdmuﬁﬂ&mn%c cBied P éver a sefies
Anti -CD20 and anti-CD40 Anti bodi es. This invention further conte ﬁat es

conmbill ng antotfummrifhxbpdafmd appodachss p @E@amﬂrpomthem@mnemeﬁﬂﬁodology
anti bodi es or eut i, c ecti nt.s thereqof and/ or anti-CD40
anti bodi es Otasscoﬁ@rt @ S€. ;r\‘%féc \Vg’#aa%@ﬁf@s%gﬁé’%‘%es bopglats apd gan
anti - CD20 an ﬂgbt‘ﬁs&l ﬁﬁxi@h%&&a&é wditheRt/th g.ﬁ L@%‘?‘t’g efe S%L?A\%ﬁt gourse

5,843, 398). escription, preparation an ng ‘a

as anti - p39)can eamrow‘\mﬂrgd Seuges; g{tﬁdp:@fcﬁabl?&ie&?éenébﬁhﬂmndlﬁbtﬁeéd a’ﬁoui\m
08/ 554,840 filed Nov. 1995, 08/ 925,339 filed Sept. 8,1997,09/069,871 filed

Apr. 30, 19@@%&&069/\’@@:5%1@ imapnglegically active ghimegic\ang-CP20 antibedy, or

Gecertad i nlp & G ERRb oty iE 3o ok Gloh aRER B AADRerdtue
5, 667, 165; 5,2&34&)6&210&9&](5;5&? ﬂ@éamlylfopibdﬁhumeage here| n incorporated by
reference in their entirety AP di scussion to anti-CD20 anti bodi es as

descri bed herein, \Sﬁbr%fcralgcmthc uspofxadiplabeled antirGDMdingibodies and/or anti-CD40

antibodes, a preference is that the antibody is (1) non-chimeric or (2) domain-deleted,

chimeric humanized antibodies or (3) human antibodies. This preference is predicted
20 upon the significantly shorter circulating half-life of domain-deleted or murine antibodies
as compared with ﬁholc chimeric or humanized antibodies (i.e., with a longer circulating
half-life, the radionuclide is present in the patient for extended periods). However,
rédiolabe]ed chimeric antibodies can be beneficially utilized with lower milli-curies
("mCi") dosages used in conjunction with the unlabeled chimeric antibody relative to the
25 antibody. This scenario allows for a decrease in bone marrow toxicity to an acceptable
level, while maintaining therapeutic utility. Specific radiolabeled chimeric forms of anti-
CD20 can be prepared as disclosed in U.S. Patent Nos. 5,776,456 and 5,843,439,
Effective éingle treatment dosages (i.e., therapeutically effective amounts) of
yttrium-90 iabeled anti-CD20 antibodies range from between about 5 to about 120 mCi,
30 more preferably between about 10 to about 40 mCi for murine antibodies and about 30

to about 100 mCi for domain deleted antibodies. Effective single treatment non-marrow
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Because peripheral blood B-cell disorders, by definition, can indicate a
necessity for access to the blood for treatnent, the route of

adm ni stration of the inmunologically 15 active chineric anti-CD20

ant i bodi es "and r adi ol abel ed anti-CD20 anti bodies is preferably parenteral;
as used herein, the term"parenteral" includes intravenous, intranuscul ar,
subcut aneous ablatixet dsages efiagane- b3 1 laheled peti-CGRA0aatibadies range from batweay akomése,

hi et o ant 5 (R h it Rout Sy BBy Eh abe S TRRRLAARES Bl AN e
will typical {rﬁtﬁﬁnpami%ﬁ&%sé’%ﬁ Qgeﬁﬁﬁ?‘ﬂé’c[lﬁ'retaﬁﬁlﬂé(ﬁid%n&\&ﬁﬂdw ﬁransplantation? .

phar maceutically acceptabl e ffer, Tor exanple, sterile saline, steri
buf f er ed wat ef jodiner 130t ayiti:CBI20 anthbdiesaange froor heteedrztoyd 8 éo alwug 600

Met hods for preparin arenteral | adm ni strable agents. are described in
PHARVACELT) CRCI AR PR B aSaRprbreR el o Tk e bSO R th SoBRBrIARER | cal
Sci ences, 15 MDY iy, oS Reh 2R cAER) haMlif Borhared o

i ncor por at edgﬁgﬁgﬁnﬁ %@Cdrée elrale]ﬁg;get?y’gr a descc??ggéd gbovlzé. glI'he sp%c??riec,o

t her apeut i cahluyine hifititgidiesparcaffactive sihglenreamednonorc-alakpweabiative doksages of wdine-
anti-CD20 anti bodi es useful to _produce_a uni que therapggtic effect in_any

t r
gi ven pat i end31 laheledghumeric ppii-dAL0Antibpdissrange raphsrra 201 3 toRReHF 0% hose

el Sl i) ! !
offective b et aditan andle s Wey T dgRERaRAy sof e, WIRAREHY ERLEY
anti Qodi es ramg«ptdan?m 18f20fahn QGbBRE 5tHCRD Quddi@éharTlik@isdios! YonweiaBing, andosisg

preferably from'about 0.01 to about 25 ng/kg body wei ght, and nost
preferably - 2slidlabniedputirCIR04antibodips ran 1. found ik dJ-BoBgteneNghi 5.8€3.A8% and
dosages are al Lable. .Factors, influencin osage include, but are not
[ fod to. orieSadbahnef ot wRRhRE heretk neorhiroh BY EASEpdf b eaiboaches.
overal I health of Ms‘ofmézéaeﬂmib&ﬂfs. ofyithhefeRaté &he uSt BEfaditliNRAGEMEIbBARE SNt
etc. The skilled artisan is readily credited with assessing a particul ar
patient and %e.getspedifininDx0s GH41] endfos &i20),haprdfadehs: wi that the dstibodpges,
or if necessary, outside of the ranges @a& needlﬁeﬁojl._ gJ ntr]o uction o{ .t he

i murdl ogi caMPy-chrparife i preferace iy Pradrper UBRR (o disaYIcapthy ( pRET Epsy atng
ant1body (€. Goeifft Jtdithbrd aribolitd vishi LD RRFnd ARAJIRAYES \iRRa 1dAEe iRl OU!
as a single treatnent or over a series of treatnments. Wth reSpect to

chi neri c ant ilagdifesthe irkdibsudhide fie presentt inahe putiént ddnextiesdadaperimishe Hoaveverd
out over a series 10 of treatnents. This preferred_approach is predicated
upon t he treaadielabeled chipscagiibodies can be beneficially utilized with lower milli-Curries

("mCi") dosages used in conjunction with the chimeric antibody relative to the murine

20 antibody. This scenario allows for a decrease in bone marrow toxicity to an acceptable
‘fevel, while maintaining therapeutic utility.

A variety of radionuclides are applicable to the present invention and those skilled
in the art are credited with the ability to readily determine which radionuclide is most
appropriate under a variety of circumstances. For example, iodine-131 (') is a well

25 known radionuclide used for targeted immunotherapy. However, the clinical usefulness
of ®'1 can be limited by several factors including: eight-day physical half-life;
dehalogenation of iodinated antibody both in the blood and at tumor sites; and emission
characteristics (e.g., large gamma component) which can be suboptimal for localized
dose deposition in tumor. With the advent of superior chelating agents, the opportunity

36 for
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associated wth this disease. In effect, while a single dosage provides
benefits and can be effectively utilized for disease treatnent/nmanagenent,
a preferred treatnment course can occur over several stages; nost
preferably, between about 0.4 and between about 20 ng/kg body wei ght--of

t he i mmunol ogically active chinmeric anti-CD20 anti body or 15 anot her

anti - CD20 antaktbcling metdl chelating groups ta protgins hasrincreased the nppktunitiestio tutilice

"ot or ence 1o ORREReE AR LRIUPEEL e e e Hba ek R prpes b0

anti bodes, a SEFizl : Qgﬁgﬁ ; 1R AB6 {1
domai n- del et ggfl@ﬁtgﬁi mer iz%é?{tlrﬁg?]clhge gﬁdﬂ bodi ggﬁgéﬂé(ag)ﬂﬁﬁumn aﬂ{ri(hggg}féé}
Thi s pr ef er efft@isilengemaigh teall@0antjtody atmmngilghinfiyoaniok gnd alikee.gg PHcBas i ng
hal f-1j fe of domai n-del eted_aqr, mari ne, anti bodi es . as conpared wth whole
chimer ¢ or REVERPSREMtisr piRyah erergy wigh no gecoqpanyigs gammaimradipten wdts decay,

hal f-life, t%tggg,ing?gl I-gg ggfe ﬁ)eogm?(ﬁ}ﬁtceh Hiam?ergaﬁﬁrﬂ%mmi B@%‘Z‘%?‘?&ﬂ%\’lﬂfy

peri ods). However, chimeri ¢ anti bodi es can

utilized wi t ofipenetating lchdiatbotr alkavs for Giltpatient adiniiiSration &f PIY-Rsed Batibddies t h
the unl abel ed chinmeric antibody relative to the 25 antibody. This scenario
al l ows for a/kivienadly, inferpdlizatiomef labgledantibody isrot sequired Spncell kalling cand| the

al lows for af raetiomet dy izt seiuied dpnastlalling ol he
of ant1 - Copd R emsaRh ATy ufe datlob i UR R ekt AL sl e 10 g e o

and 5,843, 43%rgkf dtigkh ve single treatnent dosages (i.e., therapeutically
effective anounts) of yttrium 90 |abeled anti-CD20 antibodi es range from
bet ween about 5 t Ortbaent-thecapewti limitadomtor’8Y [is bised apby theatbseme adlsignificft t o

bout 40 nCi f ' i bodi d 3 bout 100 nCi _for donmi
et et e ant | BORTAOERFRBRk g et B AR Do R Fowolomaiamste

dosages of ngBhalRsh &Y sithtds i FRA- AT'(:aATlceS bE Asd i bout
5 to about 70 n%,ém)re pref é?abl yl et Weent(abo)lj’tc 5to a gufg)Pg%%mg%g '
Ef fecti ve si lgéasiontandatlatvd siabbfd tweorgoina trethe (adeninistratjon @ttherpernictdoeogbus

b tati f iodi -. 131 | abel ed ti-CD20 anti bodi
P T o AR ok 50 b B is S o e ey “Besoan
about 50 to | @gaﬁm@ HRQHE b%%gembou{ R tssy%g{g@ ;nggi %ﬂéﬁt Qe F:I?f]{:g]éc{mﬁﬁsgere

anti-CD20 ant| y, omng to the longer circ conpared to
muri ne anti bositles: dedctableestitivg and 0@l imagingAatEs penaliyprediRvivabl albsstRient

ggts \z/i\g:ﬁ SLOL?‘W -?g&;leé%g%ggughggjbﬁggge ]\r/Iiogt iﬁlgégné%[tzzd%salﬂglgze %drin(efis "{Il?—rlla %ledr om
antibody, because this dose is both safe and has increased imaging efficiency compared
20 with lower doses, with optimal imaging occurring at three to six days after antibody
administration. See, for example, Murray, J. Nuc. Med. 26: 3328 (1985) and Carraguillo
et al., J. Nuc. Med. 26: 67 (1985).
Effective single treatment dosages (i.e., therapeutically effective amounts) of Y -
“labeled antibodies (e.g., anti-CD40L, anti-CD20 and anti-CD40 antibodies) range from
25 between about 5 and about 75 mCi, more preferably between about 10 and about 40 mCi.
Effective single treatment non-marrow ablative dosages of *'I-labeled antibodies range
from between about 5 and about 70 mCi, more preferably between about 5 and about 40
mCi. Effective single treatinent ablative dosages (i.e., may require autologous bone
marrow transplantation) of '*'I-labeled antibodies range from between about 30 and

30 about 600 mCi, more preferably between about 50 and less than about 500 mCi. In

conjunction with a chimeric antibedy, owing to the longer circulating half life vis-a-vis
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nore preferably less than about 30 nCi. Inmaging criteria for, e.g., the
I ndium 111 | abel, 10 are typically. less than about 5 nC. Additional
di scussi on on naking and using radiolabeled anti-CD20 anti bodi es can be
found in U S. Patent Nos. 5,843,398 and 5, 843,439, both of which are

hereby incorporated by reference in their entirety. diol pbel ed... .. :
Ant i bodi es. TG apg %wﬁ@nﬁgnaLegeaFﬂ?r&a?w&Eéﬂ%ﬁ?ﬁ%fh‘ﬁ@a%ﬁeégf iqdingy |
specific to @) or ) r [ [ y i.s
15 non-chi mslglPi I} %@%F%“ecn%“%gkﬁr@cﬁgcﬁ"gBg‘g‘%ﬁ“? g&ts%%(% ??’é‘g%lr@e ‘onger

ci rcul ati ng gk brdferablydéssahinabdut 30 CH Othiagingvériteda Yorse. gy tha B'lanabdipatees
(i. e., with alonger circulating half-life, the radionuclide is present

in the pati dypicglbrlessthanhegt paCiods). However, radiol abel ed chineric

anti hodies can b neficial Ly, utjl, z Lt b - I (ST
dos a%es used in ggﬁﬁﬂeﬁg?cgtorfaaﬁ%eteﬁén gﬁ?ﬁnésrtgﬁ&gw&bégééé%%%ﬂségéctué‘(lfc' 'ﬁg
nurine 20 anfdihae Yherdpy SeatBACSH ﬁi:\%ﬂhﬂ%ﬁalé featieflBC IBaatsd of the pedicmidiide
toxicity to an acceptable |evel, ile maintaining therapeutic utility. A

vari ety of r agimpruait tlisprefened il paash sreamenh @eppheraliten sokok ' POR "berdbarBose
skilled in the ar, redited with.the abi.lity to readi etermne
ahi ch T adi oML BN e havaEl i Pt genens e p Retdr et P TREIN oo
For exanpl €.ofigfly Resuiciy Gbil ldibfor WM ardiok PEUaieARRBHEd Iifhau s dir
target ed i nmunotherapy. - However, the clinical usefulness of ""l1 can be
limiteed by sestmicies.faad tinpuirged andifrogen Eirglossiblayeipfugiine s ddwadrfalllyj it & most

dehal ogenati on of i odinated antibody both in. the bl pod._and at tupnor sites;
and em ssi orPrefergd gt pripitojtieatment g ,laanaﬂ&eéogm% Byies2 AP can be

subopti mal fgr | i d PN j SRV :
superi or ché?%ctl?(ﬁaé%gaéi&&gﬁlgg og or t‘%ﬁ’h??‘iftw%%%au?rg%é E‘t"ﬁjga?%ﬁ?r%tlﬁlt)
chel ating gréuwme et fHeotheiapsutirallyi labeled andbddye(conpasing rfPY) edlltmt ubdcbinze

ot her radionuclides such as indium 131 (11 "In) and yttrium90 (90Y). 90Y
provi des ‘sevamggessasdy &¢ancentrated”un any pemead 9138 of AUt mrunot her apeutii ¢

appl jcations: the, 64 .hoyr half-life .o 90Y 1. sit @@l 29V

ant i L%dy accunul a%ﬁ?%}ﬂ‘”b"; r?‘ﬁ?fﬁ?ma??d‘i” hlﬁ{\ ﬂakg’eé‘%“g‘?‘%@%‘“??@g‘% iIS éﬂa g’ur%u’bet a
em tter of hingh2epenyy, Wy hespe 26 PMPRITIS ) SSRIRANIP, PSR ¥t d, BPALIT ittt sandecay
with a range in tissue of 100 to 1,000 cell dianmeters. Furthernore, the

m ni mal  anouABi. The pmoentradradiationadiliaeiedrwilidepemsl, fropart wndatirldnand the type,

adm ni stration_of 90Y-I| abel ed anti bodi es.
' particle emission.

The following materials and methods were used in the experiments described
20 below. The examples provided below do not limit the invention as described or claimed,

but merely supply of embodiments of the claimed invention.

EXAMPLES
Example 1

Properties of B lymphoma cells', DHL-4 cells
25 . The concept that anti-CD40L antibody could block CD40L-CD40 mediated

survival of malignant B-cells from chemotherapy induced toxicity/apoptosis was tested
in vitro using IDEC-13 1, and the B-lymphoma cell line, DHL-4 (Roos et al., Leuk. Res.
10: 195-202 (1986)) exposed to adriamycin (ADM). IDEC-131 is a humanized version

of the murine, monoclonal anti-human CD40L antibody, 24-31.
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Additionally, internalization of |abeled antibody is not required for cell
killing, and the |ocal em ssion of ionizing radiation should be Iethal for
adj acent tunor cells lacking the 10 target antigen. One non-therapeutic
limtation to 90Y i s based upon the absence of significant gamma radiation

AR M £ qflﬁb&?%?&g&wwfﬁs%gr

determ ni ng Q,ﬁ,qg,{ I'&l-a 4HRE ek

admi ni strati E)d%?eo th apeut |§Bg{oes co?g%g 9Y—Isag;ﬁh g antre . gt ium 111
i's particul arThe gell efymrdxdcityas! DHE.-4 celignafedriScdays a:ﬂmlluuelwaian&mmdstgr Ahlinaeen
about 1 to abqut 10 nCi can be safely adm | stered vmthout det ect abl e

toxicity; andlhea db’ﬁﬁ@d‘-‘l‘f@"%l&ﬁts&yp%h@%‘f?@ﬁ ep aﬁ#’é’&rﬁﬂ“ﬁf@ ephl. s{ut?g@éfﬂ@ln‘!fet

90|Y;]I Iagéglalegd%g]n 31§%§lause t s dfggiéf-‘?gélﬁ 'tl%lt% %ﬁhas I nerex lggd

i magi ng effi qmmetammmdreﬂ) WRrefhéubatedwiith ¢9iag colidentratdis oTRIDMITREI 109 M
occurring at three to six days after antibody adm nistration. See, for

exanpl e, Mur ey, x110\\VD in Kell culpge td@sat 378G skor érh!m(%r Afiguinculatios) cells werg .
Nuc. Med. 26: 6 1985 ffect nal e, tr t .dosa

Mher aneut | oo ted FeswPondedif Bhawif miBu & 1 f8| A0 EORARRn 41200 i of
anti- CDAOL, gl sushétioandasiidded @o4éhcBNé1bad |965»§relf FAYBotkdA BB!at3.5 PIgle¥Rede.

about 5 and about 75 nCi, nore preferably between about 10 and about 40
nCi. Hifecti uecmtcglaeﬂ"rceamdmwd ﬁmwytmm@iw Qildlﬁ@rﬂnﬁélmmgssl)cﬁngﬂielladm&eI ed.

ant i bodi es r e bet n.ahou abo ref bly
bet ween about Dg ‘?f{j Z\g&”rlre? 19‘ tﬁngqusg‘é'icgrg fraal; &
dosages (i.e4nARY 10§Hh Sadd! '&Qﬁ’%ilboﬁﬁl WARE DRGSR

"3'"I-1abel ed anj??bod?)gs range I?rom bet ween 0abo%tl 30 énd%ﬁotag%%hét 9‘%%6&)% ,
nore prefer ahhwbhangmemmtnmperﬂ.&@reim Olneingtes bmmsimkau andfi®imiakellular reduction

conjunction with a chinmeric antibody, ow ng he | onger circul ating, half
life vis-a-vief thadyeyps ﬁ%telawv%oﬁlv@sescgweé\'%&% yang arigrwell fluggometer with
non- row a 5]9?;11 1 e L By

ant i gg%l es r?%gﬁét{or?'o%%?g??ﬁegﬁ&a €HjSm 'E} STHe) ﬁgﬁ% i.r%deng&sgz% Asfrglragb'?

| ess than aquoreg@eﬁsaumtk (lmljﬁgl‘lﬁ‘dpdrﬁnta’gcfoﬁbytoﬁ))@mty whecalduldied bﬁﬁﬂbwsar e
typically | ess than about 5 . 5 Wth respect _to radi ol abel ed anti bodi es
for therapy, dosdbdsverage B,Fg@f st sample i-rfyverage RFU of control celis)] x 100%.

Titration curve of ADM cytotoxicity was established and minimal concentrations of the

drug for cytotoxicity was selected for subsequent assays.

20 The results, as displayed in Fig. 1, shows cell cytotoxicity of DHL-4 cells cultured
for 5 days after being exposed to ADM (2 x 107 M and 4 x 10#* M of ADM) for 4 hours
prior to culture. Cells were washed once after exposure and cultured in growth medium
for 5 days and cytotoxicity determined by Alamar Blue dye-uptake assay, as described
above. Additionally, the DHL-4 cells were characterized for the membrane expression

25 of selected CD molecules by flow cytometry. DHL-4 cells have been found to express
CD19, CD20, CD40 molecules, but no expression of CD40L was detected.
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a single therapy treatnent or using nultiple treatnents. Because of the
radi onuclide conponent, it is preferred that prior to treatment,
peripheral stemcells ("PSC') or bone marrow ("BM) be "harvested" for
patients experiencing potentially fatal bone marrow toxicity resulting
fromradiation. BM and/or PSC are haréesteﬂ usi ng standard 10 techni ques,
and then purged and frozen for possi a usion. Additionally, it is

rost . preferred higlcpido 5;;%%&@9@&4&@9&0@0@@@3@% kisfie Bl obydy Usi ng
a dlagnostlc conducted on the
patient, a pur pose of whi &hkm&mtlﬁv aditisnyobn of BilympRorhinee lh;peut | cal ly | abel ed
ant i body (e.g., usin w Il not becone. unnecessari I 3:5%@ ed" in

a{lyl nor gal or gan ?EBgAﬁg‘é’S ti%efﬁwapf%ﬁavqu&ﬂlpwgﬁﬁpé é@
Jiopts  21omCD AR el 4 telis1o gﬂédéﬁih%‘é@w“z%ﬁ LIS o0y

The anount Qb.s" ;%Cit)fa&émnnqabér&eﬁMaml xh @lermuéncd of parig/md rafhalubid CDaonnd

the type, particle em ssion. wing materials and nmet hods were used

: n the ﬁxper(sﬁﬁﬁﬂh , Riels BramsE. Az@adﬂsn,de Kaplages, hLeonasdR.Nachig; a8d not
imt the invention gs escrl clal but rreel S |

enbodi nent s BN ‘F‘H@aﬁf\ & aﬁ“ﬁ paongel abj{ptggéf’st RL%: B

| ynphoma cel ] @pﬁg lapgghc.coul d

bl ock CD40L- @j%%h{f%%df@éﬁ a?ls%r%\elll]\? tl%ﬁmgﬁlggﬁtg PsBsz(;:ﬂeme fr gm@dg%ggot her apy

i nduggd t oxi &fiéy1 B@ﬁpﬁf@mlﬁ:ama Itwe sbackntiations dfr ADNE (2 10DIFC- 41107 Midwedge

B-1 ynphoma cell line, DHL--4 (Roos et al., Leuk. R 0: 19 86
exposed to a%ﬂdﬁéﬁ? |1ﬁCU(°A19F%f°f ppsther; 4 hopss ‘&tHErPé?FFE%(SjOW@%P%OPGE)@H (]]% )

muri ne, nonocl o y %3& t | e
m ni num con Fﬁgt F@E %‘P g'&% toxi ¢ %&9%‘3 ﬁvﬁés};%hl asndv\‘?t/ggdsBdge(%cgrdrln%ﬁ%‘gﬂb
exposi ng DHimdgiag] 4t9.5 #10° éellmu soﬂcen@htfdneﬁmtooqﬂmfeam s@pendisn @ddeAIm/hachThe
cell cytotoxicity of DHL-4 cells after 5 days in culture was nmeasured by

AI ani ar BI ueell af 8§-avellding bottom platedp duplitate.avigerr withew sCRMIa nd-I2l d00 et
r’re di uﬂ&(‘%@s 3 2‘8|2°B r%s ot hgvegt?Ql)con TGt yyexpog(edll%%dﬁﬂfldlﬁﬂg sin

ADM treatment and to cultures that had no sCD40L during ADM exposure. In addition,

gro

IDEC-131 at 10 ug/ml was added to cultures to determine its effect on DHL4 cells
incubated with sCD40L and ADM. After 5.days, the cytdtoxicity was measured by
Alamar Blue dye-uptake assay, as described. ‘

20 Data show that sSCD40L prolonged survival of DHL4 cells after ADM treatment,
whereas, as expected, increased cytotoxicity was observed in cells that were ckposéd 10
ADM in the absence of sCD40L. Furthermore, addition of anti-CD40L antibody (IDEC-
131) reversed CD40L mediated cell survival, leading to increase in cell cytotoxicity (Fig.
2A). |

25 The addition of IDEC-131 alone had no effect on DHL4 cells treated with
sCD40L, which indicates that the antibody, by itself, does not have any direct inhibitory
or cytotoxic activities on DHL-4 cells (Fig. 2B). DHL-4 cells pre-incubated with and
without sCD40L were cultured in the presence of different concentrations of IDEC-131,
RITUXAN@, the anti-CD20 antibody CE9.1, and anti-CD4 antibodies (Anderson et al.,

30 Clin. Immunol. & Immunopathol. 84: 73-84 (1997)). After 5 days, the

cytofoxicitylproliferation of DHL-4 cells was determined by Alamar Blue assay, as
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10% Fetal Calf Serunm) were incubated with varying concentrations of ADM (1
x 10-6 M to 1 x 101 M in cell culture tubes at 37C. for 4 hours. After

i ncubation, cells were washed, re-suspended in growh nediumat 1 x 105
cells/m concentration and 200 | of cell suspension was added to each well
of 96-well flat- tom pl at e l,ates were. 10 incybated at 37 C. and tested
for cytotoxic e%‘i/rﬁj%? a§?¥£eﬁ@h3{?wsp%’i ‘?#%c.t opyihg H’é’lﬂ'{%ﬁét‘?‘éé‘f thegeytpigicaty gt

i ncubati on, 30gi-Pfcelie Dee. RARMS CGs | ti; . #
DAL | 100) was added t(c)@e(ach ﬁ%%%%m@l ncub’atﬁ? oérﬁ)g% g’t e"?ﬁ\q{et?de%éyol ed
by i ncubat i mgolifierationand indpecdxtynotexiciy. No effenuwesseen imtieDHEF4 cadRdulthred

I ntracel lular_r educ{;' n_ .of the dye was determ ned. Fluorescence was read
using a 96- wetil #ftyy b%r?é‘f‘g?d'ﬁﬁ'th 15 excitation at 530 nm and eni ssion at
590 nm The results are expressed as relative fluorescence units (RFU).
The percentage of cytotoxicity was calculated as follows: [I - (average RFU
of test sanple - Average RFU of controExamaples)] x 100% Titration curve of
ADM cytotoxicity was established.and m nimal concentrations of the drug
for cytotoxicity was SR¥L-EP0signaling prevenis apontesisof Bdymphomasul ts, as

di splayed in Fig.1l, shows cg A Y tured for 5
days after being exposed to AD VI arnd -2 ] vt of ADM) for 4
hours prior to culteeffect ECDLOINEDAOMRSHIRED SiBRAINAIdnINtIEBDOE dhGbRdn&ideljur ed
in growth nedium for 5 days and cytotoxicity determ ned by Al amar Bl ue
dye- upt ake ad@aptosigsf %égapﬁlmacelbm deteppined Pngan ix vitrey sBish ivobahg BHler e

Frow B S e i bl TSI AN G S BIGRE pER TR ANG T, BEL ooty 305 Gonb% bl
mol ecul es,  buellgomiprae eainired with sSCDHOL (YoR g 8CiRe. A WMLA tﬁpﬁr-ﬁ,g%gng

anti body ove des OL nedi ated resistance to killing by to
adri anyci n ofwege hrpylheind ane incubtied withAl G hpinel afiRITRIXANR® of thercoatdl artibéai,

am : : n . onnl ustk
B e e
- - - . P A

o o B W AL RuBERREEAR viirp chulifipB o0t SR odids SR RnspEraddat |

R Nelfman, " A hlftesllsmbinpntwthhhedion COLI82S-RPMIS hodallueed inbieye diifed@béd

154- CD40 ne 'ateﬁi human B cel | activation,” (manuscript submtted)) for |
hour at 37' c Ihecellssurface bound antibodies were cross-linked by spiking F(ab"), fragments of goat

anti-human Ig-Fcy specific antibodies at 15 pg/m), and the cultures were incubated at

3

37°C. until assayed for apoptosis. Apoptosis was detected using a flow cytometry

caspase-3 assay. Cultured cells were harvested at 4 and 24 hours, washed and fixed at

20 4°C. using Cytofix (Cytofix/Cytoperm™ Kit, Pharmingen Cat. #2075KK). After 20 min

of fixation, cells were washed and 15 x| of affinity purified PE-conjugated polyclonal

rabbit anti-caspase-3 antibody (Pharmingen, Cat. # 67345) and 50 ul of cytoperm

(Pharmingen; Cat. #2075KK) were added. Cells were incubated on ice in the dark for

30 min. After incubation cells were washed once and resuspended in cytoperm. Flow

25 cytometry data was acquired on FACScan and analyzed using WinList software from
Verity Software House. |

Table I shows resistance of RITUXAN® induced apoptosis in DHL-4 lymphoma

cells by exposure to sCD40L. In these studies, activation of caspase-3 was used as the

surrogate marker since our previous studies revealed good correlation between caspase-3

30 and Tunel assay. Cross-linking of RITUXAN® on the DHL-4 cell surface in the
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10 After | hour of incubation, |ow concentrations of ADM (2 x 10' M- 4 x
10-1 M were added and incubated for another 4 hours in the presence or
absence of CD40OL (10 vyglnm). Follow ng exposure to ADM cells were washed
and resuspended in growmh nediumat 0. 5 x 10" ' cells/m concentration,

o 00, |t S O RSk A able s BB g o ot o
added to E & 1hidakphAsda aﬂ@msqﬁéwawdw&iexpr@eﬂ%@mtam@mamwg " ADM

t r eat ment to cultures that had no sCD40L during ADM exposure. In
addi tion, isotpfschBtolantibody (CRH1), vesulteditherp apontenis of the cells. dEhusy therdaty t s

Ut ot oxt o gz Pesp G gRe yinine o b St b ed B aaiotiiedief neg.
20 Data Shﬁﬂ#ﬁﬁ@%&&dﬂ(ﬂi g%@%dlyﬂﬂh\éhiéaéenef DHL-4 cel s after ADM

t r eat ment ereas, as expectle I'nCreased cytotoxicity was observed in
cells that were exposed to ADMin tThablaisence of sCD40L. Furthernore,

addition of anti-CD40L antibody (IDEC- 13 1) rev ted cell
survival, | edlesiganes of; rl%IfTélé%éNy@“t?éMte%Pw? §'iscﬂfﬁ%ﬁ’(€ﬁ §e'ﬁ4 %Mﬁﬂé@ The

addi ti on gF—BECc+3t+—eatene—hat—ro—effect—omDHATetr s tTeated—wth
sCD40L, i ch i ndiCaltere Comditiohe ant i bodly, by it elApoptesis MEF)Rave any
direct inhibitory or cytotoxic actl Vi ti  €s ord Helngs cel | s (F| g4HEtB|)rs DHL4
cells pre- thout—sEDAOt—were—cuttured—m the presenge
of differ nHEehcdlstexnoseditg sCP4OIDEC- 1311, RI TUXANO, the anti-CD20
ant isbody elislontgnd anti - CD4 anti bodi e$ (And§r3§c(m7.éﬂ) aL, 30 @&9h(7.6nunqL
& | munop: @ais+§lﬁuﬁ1~84 (1]997)) . Al Ielr day37 (1198) - AI4 54 (6. 54)
cytotoxicif P Qnlh vg! |s wasideyernoped by Alggnry :
assay, as o ﬁlg ablc}vequ-ﬂﬂd(a E $hows (fl Qg? on the p ﬁr at ijon
or the cytp bg% D'ﬂ' %(fl I s by I DEC 1 as R TU
expect ed, SoT log - BTI%(F Jati on|and i tot oxi ci Y effect
was ‘seen ip pi-h Ig@F(@)eul tured  wikth an 1' t| bodi es> 15 Epi d 3
gﬁ)ﬁ?tbﬁo Ekﬂngl |]Egno%gvoesgé §O &H%H osi s]of B-I yrrphoma cells by_ant I - CD2(
" | 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)
) Ceils + CE9.1 5.99 (14.00) 3.05 (18.24)
Celis + CE9.1 + anti-hu.IgG.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 posmve cells with caspase-3 activity and its mean fluorescent intensity in log
scale.
5 Example 4
Effect of IDEC-131 on the survival of chronic lymphocytic 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 cuitured with and without IDEC-131 in the presence of
0 CD40L in vitro. Peripheral blood mononuclear cells (PBMC) were isolated froma CLL

patient's blood using a Ficoll-Hypaque gradient centrifugation. Viability was determined
by Trypan blue dye exclusion and was >98%. Flow cytometric analysis revealed that
>70% of the tymphocytes were CD197/CD20". CLL cells (PBMC) were cultured in CLL
growth medium (e.g., RPMI-1640 medium supplemented with 5% FCS or 2% of
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The effect of CD40L-CD40 nedi ated signaling on anti-CD20 anti body i nduced
apopt osis of B-1 ynphoma cells was determ ned using an in vitro system

i nvolving DHL- 10 4 cells and the surface cross-linking of RI TUXAN(r).
DHL-4 cells (0.5 to 1 x 106 cells/m) were cultured with sCD40L (10 Mg/ m)
at 37C. After overnight culture, cells. were harvested and incubated with
10 My/ m Gutalegaysdanes plastien suppiemeried awith 2o mM Y-éiigtaming rangn 190 élzﬂm

cubat | brfeniedipsefiptolting 8 aiiop. foF oo Btnie. T0RH AR e
resuspendgfirifiediidg €D196 DyRbbealsM 1 par AhBfRERIES TastBYmESARIMI) Caod

cultured in tissue culture tubes. The cells surface bound anti bodi es were
cross- | i nkdd189/ lépﬂﬂ)ﬁglcﬂlmdﬁiahwag%ht% pwﬁgbﬁtCLfamlls—cmrmdmgwmp

speci fic antj.bodie and the u LES re |ncu ted at  37C.
anti | as JyetinngneiyBpos B iRpimBa ool st i BbFeVS SOREE Boe orer sy
caspase- 3 @fA§athe ﬁ}&éﬂé&%@s@ﬁhm eX@hc:dREY SRbRRY & culndddd Pib1& Mindicattgshed
and fixed at 20 4°C. using Cytofix (Cytofix/CytopermiMKit, Pharm ngen Cat.
#2075KK) . th¢ cadbvidiilityiaf CIblf9 Bi-¢bL.icolls growinlin th@resenasbmmm of SCP4DL¢5

affinity puri E—co at ed clo r abbi t se-3 _ anti body
(Phar m ngutg/mbeat disterasicpihs patns ol o B tosslr mirvivahon GERGERE "ot
#2075KK) \@%ﬂ@f:@ﬂ%ﬁm@ lehRurd@trfth gembﬁm@zewv%mg fsrg‘re&éfdﬁaa 9lve

After incubation cells were washed once and resuspénded I n cytoperm FI ow
25 cyt onetwherelatcally\grewadn therabsenen of ACB4AD had tesa than 1D viabilitg W nLi st
software from Verity Software Housg . Table I shows resistance of RI TUXANO
i nduced apoptosis in DHL-4 | nphonaTaE‘SIII[s by exposure to sCD40L. In these

studi es, activation urgsheid-Cligellsjadhe presence oksiDHYat e nar ker since
our previous studies reveal ed good correlati on between caspase-3 30 and

Tunel assq 05S- | k of RIPTUXAN(r) on the -4 [ ], surface 1n the
-35 pre’serﬁ%cgl‘s JEE@ ¢ eased| | evel s of apopt 04? ',abam‘glr’eas cell s not
exposed tq sCD40L apoptHewrd) | n c&ﬂrﬁ? n, cultures incubat@yCRMMLe
presence q@f body of fhe s sotype, control -ant1 body 9.1),

n 6’“5%(# d el |2590 b

resulted i tos{ s of the Thus, the data suggests at sCD40L
i nduced sijgnal i ng of (P40 8t hwaly carPy ead to devel oprment of R ?QJXAN(r)
nedi ated Hilling of B-]ynpR®ma ckl|s.46Tabl e | 77

144

30 72

Patient #2 0 290 ' >90
72 40 72

96 31 65

144 , 17 51

@ equals the percent viability determined by Trypan blue dye exclusion.

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 sSCD40L (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 incubation at 37°C,, cells were
gently mixed and 100 1 of cell suspension media added to each well of a 96-well flat
bottom plate in duplicate with and without varying concentrations of IDEC-131 (10
pg/mlto 0.3 ug/ml). Seven days later, cell survival/death in culture was determined by

~ Alamar Blue assay, as described above. Data showed cell survival in cultures with

sCD40L. The addition of IDEC-131 into culture resulted in increased cell death, which
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Resi stance of RI TUXAN(r) nedi ated apoptosis of DHL-4 cells by sCD40L i i

ca' Percent positive cells with caspase-3 activity and its nean fl uorescent
intensity in log scale. Culture Conditions% Apoptosis (NIF)(a} 4 Hours 24
Hours DHL-4 cells exposed to sCD_ 40 L Cells only3 35 (17.42)4.94 (7.62)
Cells + RITUXANL. 97 (1.97)4 éb§6 54 Cel |ls

ant i - hu. | gGimjigased az!?"&!?al( ot Sl hgvisl eid ﬂ'f‘“ééﬁl?% ) céééjci‘l‘ frddifionally,) 15
(7.85) Cell HOFC A1 pIDE 604 oF5 +
anti - hu. IgGW@%m%E% égé%a%ﬁg&g)é%%aﬁﬁn(ag?le | s not gxposed to
SCD40L Cel | 3008 offecdthah IDESY)H. GfcollldeafidFi€dB)s + Rl TUXANS. 67 (10. 66) 1. 08
(17.92) Cells + RITUXAN + anti-hu.lgG F(ab')274.82 (22.80)30.63 (26.84)
Cells + CE9.15.99 (14.00)3.05 (18.24) Cells + CE9.1 +

anti-hu. 1gG F(ab'),5.96 (12.11)2.24 (48, II's + anti-hu.1gG F(ab')26.09
(12.27)1.85 (17.27) 5 Exanple 4 Effec C- 131 on the survival of
chrongc | ynphoc, ¢540120rRI0 Medisted hip-Gehulstiohtfdel arDR meolttidesinf f

| DEC-131 on the growth and survival of B-CLL cells in vitro CLL cells

were cultured w tTo detdrming vhether M@S@h@‘%@gmié?@ﬁ@@“@f‘ p@fWGE mact,

tro. Per heral bl oo nonucl ear I
\pgiat ient's Iblo iﬁﬁ%ﬁgtﬁ%ﬂj@g“ E?@ %ﬁﬂ‘@;ﬁ%@ﬁlé\/g?gﬁp ity
was determ “&d@gﬁﬂ;{tyﬁ&@: blay &80, r@&ﬁhmom@@dthwm%%o&m ENAGIRL 1 C

anal ysi s revea t hat >70 Yo of 't ynmphocytes were CD!I 9+/CD20'. CLL

cells (PBM) eWs@noﬂWiweeaﬂmmedﬁhCDlgfmﬂshy ﬂaemqymr(t@r)glsmmdamgcq@tﬁ%m
suppl enmented with 5% FCS or_ 2% of
10 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: anti-CD45-FITC to gate lymphocyte

15 population on a scatter plot; anti-CD19-PE (Pharmingen, Cat. # 30655) or anti-CD20-
FITC (Pharmingen; Cat. #33264) antibodies to determine the CD19" and/or CD20* B-
cells; anti-CD3-FITC antibodies (Pharmingen; Cat. #30104) to gate-offthe T cells; anti-
CD19-RPE and anti-HLA-DR-FITC antibodies (Pharmingen; Cat. #32384) to determine
the Pclass II expression on CD19" cells. Cells were washed once by centrifugation (at

20 200 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 wsing
WinList software (Verity Software House). The machine was set to autogating to allow
examination of quadrants containing cells that were single stained with either RPE or

25 FITC, unstained or doubly stained. Fig. 4 shows the comparison of HLA-DR expression
in CD19* CLL cells cultured with sCD40L and those cells not cultured with sCD40L.
A higher level of HLA-DR expression was dctc;:ted on B-CLL cells cultured in the
presence of sCD40L (Table IIT). |
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- 36 aut ol ogous donor plasma, supplenented with 2 nM L-d utam ne and 100
Um Penicillin-Streptonycin). , In addition, for sone experinents, CD 19+
B-cells were purified using CD 19' Dynabeadsm as per manufacture's ‘
instructions (Dynal, Cat. #111.031111.04) ?nd cultured as above. CLL or
purified B-CLL cells cultured in growth nedium nostly under went

spont aneous apoptotic cell death. I—Mqﬂ culturing these cells in the
presence of sCD40L extended their viabilli |n cultures. Table Il indicates
the cell vi ablﬂmwm_«hptﬁlm:[emdﬂl@lg DRMl%@eﬂngkr absence
of sCDAOL £5—p¢ — 16

survi val

had z 60%

absence o als 7 VHEN

cells in 1t :LL SarrplaiTlrre %/ablllty( ). Bmours)( )

CD40L (+) CD40L Pati ent 4888 9RP646 77 14430 72 Paesent #20290

290 7240 4‘}963}. 65 144 7 51_ZUI. CL Uul 3 thc “ei‘ LlCIIl. _Vr(lbl : 1 I. 2" dCI. CI m IICd U
Ty P y Y

Trypan bl g€etlye s€DHO0lsi gn. ABdrs 3A|shows thB8 effect of | DEC- 1310bn the
growth and survival of CL1_44clﬁhI S after 79fblays in culture. Pu94Bi ed B-CLL

cells frong it T ) uttore
t ubes. CeI'I L nﬁ@)ﬁ ligﬁat éo m Xe s%ﬂﬁ%t&(‘%su ?%E}Jﬂelah lleé’(*qug‘kﬁla’ﬁtvol une
of gr owth'Pr'i?B‘?‘Q’ ereas the ot her tube was i ncubat ed with equal vol une

of growth nmediumas control. After 1 hour of incubation at 37C., cells were
Example 6

Preparation of IDEC-131 and RITUXAN®

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.

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

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.
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gently m xed and 100 tl of cell suspension nedia added to each well of a
96-well flat bottomplate in duplicate with and w thout varying
concentrations of IDEC 131.(10 pg/m to 0.3 pg/m). Seven days |later, cell
survival /death”"in culture was determ ned by Al amar Bl ue assay, as

descri bed above. Data showed cell survival in cultures with sCD40L. The
addition of IDEC-131 into culture re@.ﬂmi_l_n increased cell death, which
-37 indicated a reversa.l of ce I . al A o cell death.
Additional ly, R TO4ANpLSialon.oLAN g2 LW Lgllﬁ’t\lﬁbon as the

| DEC- 131 produced Iess of Ilgv{?gatgf.gcg%@ﬁgfgahpggﬂ&l&l on cell death (Fig.
3B). Exanple 5 5 CD40L- CD40 medr at ed up-regulatton of HLA-DR nol ecules in
B-CLL To deternmi Eemumhﬁnhdrmdcméﬁhﬁmﬂymgfnhas &at\agsdwcani@mrﬁmtrmygi s

intact, CLL cells from CLL patlen re.cultured ( el s/ with
and Wi t hout T&aRseeor aggregstye forms of &183??6\9@ (&ﬁdqi‘ﬂgk éseaﬁehg‘)@r ass

Il ol ecul ey I w
cytonetry usPﬁlg %ﬁff(gﬁ%?%dcggw .Tgﬁge ?é;t,"% t ur e% @hﬁ%’?g}a{e‘g@mr e
har vest ed ammdm@mﬂammwmm Bladinymadra‘dms d:ssuséchﬂ:eweanmmlen of

nol ecul es using anti bodi es coupled to either fl uor escel N (FILTC) or
phycoer yt hr bnfollpRed bythe sobgiiele specifirshios CHQRAPES- 1) adpinis %ﬁxample
(Becton-Di cl§| nson) flow cytonmeter. To stain for fI ow cytonmetry, | x 106

cells in culture tubes were incubated with appropriate antibodies as

fol ligws: anti - CDAgy Ridiente &@é@séwm%% Berkby ﬁﬁﬁﬁﬂ)@l‘hﬂeﬂlb féesceaint theirpl ot ;
anti-CD19- PE (Pharm ngen, Cat. # 30655) or anti-CD20- FITC (Pharm ngen;
Cat . #33264kntmety.bodi es to determine the CD 19+ and/or CD20+ B- cells;
anti-CD3-FI TC anti bodi es (Pharm ngen; Cat. #30104) to gate-off the T cells;
anti- CD 19-RPE and anti-HLA-DR-FI TC anti bodi es (Pharm ngen; Cat. #32384) -
to determine the Pclass Il expression on CD 19' cells. Cells were washed
once by centrifugation (at 20 200 x g, for 6 min.) with 2 nl cold PBS and
i ncubated with antibody for 30 mn. on ice, after which the cells washed
once, fixed in 0.5% paraf ornmal dehyde and stored at 4C. until anal yzed.

Fl ow cytonetry data was acquired on FACsan and anal yzed using WnLi st
software (Verity Software House). The nmachi ne was set to autogating to

al l ow exam nation of quadrants containing cells that were single stained
with either RPE or
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25 FITC, 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 with sCD40L. A higher |evel of HLA-DR expression was detected on
B-CLL cells cultured in the presence of sCD40L (Table I11). -38 Table |3l

CD40L- CD40 W¥§Q-J{m%’:on of HLA-DR nol ecule in B-CLL Sanpl eTi neHLA
DR a) % Posi T nor hrs81 92 144 hrs88 1655 Cells + sCD40L48
hrs88 101 144 hrs95 2943 (') CD 19+ B-cells that are positive for HLA-DR

mol ecul es and its nean fluorescent _intensity (MF). Exanple 6 Preparation
of | DEC-131 and RITuxaAMk metiag for freatingeGP46T maligangies fampgsing @gminiseung 31 at

about 10 to f orul at.hon buf f 0.mM Na-citrate, 150
nmv NaCl , O. Ogﬁ%ﬁués%%é@ec tlgggg}%uﬁﬁf)% %mllbso Ia?(n §¢ ééoéyng?%gﬁoﬁfélfé%m%)mt 0 a
subj ect. | DEQDAIL therebd mikibisihg CIMIIEDADE intdfakc@6n 6F CDUO sizARIingICt i On Wi th

RI TUXAN(r). The RI TUXAN(r) dosage infused ranges from about = 3 to about 10
ng/ kg of subject weight. Exanple 7 Preparation of IDEC 131 and CHOP For

treat nent of CD40+ nml i.gnancjes I onsi ve to .g.,,.Hodgki.n®
Di sease, Non- Hodg%‘ n's ﬁv%‘ﬁ%‘ﬂé ogﬁ(tsilggﬂr ont & F %ﬁ&é‘f‘q gmf‘lé%ﬂ?@ & ai%-csxl& I
as sal vage t{ifapidiia b4 BrRliiena@ngses wherein cells are CD40+), I1DEG 131 is

I nfused at a dosage ranging fromabout 3 to about 10 ng per kg of patient
wei ght imediately prior to the initiation of the CHOP cycle. |I1DEC 131

dministration wilj b Lor t h le f total of 4
o8 oyl as, 3. ® 12P2ahSd ¥ ¢lim ' widSh i Bedll Brotiooma & Houind

Disease (HD) or Non-Hodgkin's Lymphoma (NHL).

4. The method of Claim 3, wherein the NHL is low grade, intermediate grade

" orhigh grade. -

5. The method of Claim 3, wherein the NHL is selected from the subtype
group consisting of: small lymphocytic, follicular and predominantly smali cleaved cell,
follicutar and mixed small cleaved and large cell type, folicular and predominantly large
cell type, diffuse small cleaved cell, diffuse mixed smal} 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.

6. The method of Claim 2, wherein the B-cell leukemia is a chronic B-cell
leukemia, acute lymphoblastic leukemia of a B-cell lineage, or chronic lymphocytic

leukemia of a B-cell lineage.
7. The method of Claim 2, wherein the antibody or antibody fragment which

binds to CD40L is IDEC-131, 3E4, 2H5, 2H8, 4D9-8, 4D9-9, 24-31, 24-43, 89-76 or 89-
79.
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Exanple 8 Adm nistration of anti-CD40L in conbination with RITUXAN(r) to
treat B-cell Iynphoma in a subject Conbination therapies are particularly
useful as sal vage therapies or for treating 5 relapsed or aggressive forns
of CD40' malignancies (e.g.', degkin's D sease, Non- Hodgkin's |ynphoma

d CLL). Wh | DEC- 1 1.0i st er. ' t d
gInTUXAN%r), | DECB131 ?‘i‘ dB“rﬁ‘ﬂ‘?Q 'PIW i IQ‘&‘@@%@S%W%#B%CW o
fol | oned by cbfﬁ@c&? g#ﬁxﬁc,%ﬂ%hfdrﬁ%i‘aﬁfzcm | DEC- 131 administration in

0

Exanple 7. erences di scussed above are hereby incorporated by
reference in their entirety. WHAT IS CLAIMED IS 1. A nethod for treatlng

CD40' mal i gnancies co i si ng adm n eutic f.f ive
anount of an anti? body'r'lrg’fe deffla zdﬁéeﬁ?‘gmaeﬂgﬁé%ﬁgg‘f‘@tl%ﬁ ay ngy

i nhi biting %Iﬁjﬁ) OL i nteract| on or CD40 signaling. 2. The nmethod of Claim
1, wherein t 0" malignancy is a B-cell |ynphoma or a B-cell |eukem a.
3. The nmethod of Caim2, wherein the B-cell |ynphona is Hodgkin's Disease
(HD) or Non- Hodgkl n's Lyrrphoma NHL). 4. The nethod of. O aim3, wherein the
NHL is | ow grade, 10 nt eFheaertaadof %lﬂbz f‘B’icﬁF‘gHP[bﬁ'%&Pé]mlB‘Stef‘HéaﬁE%H“ YO ai m

3, wherein t NHL is selected fr canﬁ mal |
| ynphocyt i ct Efﬁ"f G BEPRp tﬁﬁ Sﬁ?%o?%mwga? I&uﬁlzgn%‘fP Gf%t tﬁéerg‘\g/llgc? "Q‘Bé“?g‘?'ﬁ%a ar
and m xed S%Hbufah%ﬁ\b@dhé}ﬂ&hé@fn&mcfa%hhtstamerafaaixéthezubﬁr and predoni nantly
| arge cell type, diffuse small cleaved cell, diffuse m xed small and | arge

cel I, diffuse |aride ceThemethad géCaiinl 10, nheresbthesadietherapynexiemal radiatonn| |

non-cl eaved Burkitt's n:Burkitt's type, AIDS-related |ynphonas,

angi oi mrunoBfeaERent orﬁﬁ?fﬁglﬂgﬁﬁ‘ﬁﬁ?wdynant le cell |ynphoma, and nonocyt oi d
B-cell |ynphorma. 6. The nmethod of Claim2, wherein the B-cell |leukema is a
chronic B-cell [|eukem a, acute |ynphobl astl c leukem a of a B-cell |ineage,

or chronic | ynpho@yti cThe method of Claim 11, wherein the radiolabeled antibody is
radiolabeled IDEC-131, RITUXAN®, or B or fragments thereof.

13. The method of Claim 12, wherein the radiolabeled antibody is
radiolabeled with 12}, 125], 3], 1] i 32P, ¥Cu, ¥Cu, 2 At, 'Ly, Y, ¥Re, 212Pb,
2!2Bi 47Sc loSRl-l, lﬂ‘)Pd’ ISSSm, ISBRC, 199Au’ leAt, and 2!3Bi'

14.  The method of Claim 10, wherein the chemotherapeutic agent for treating
HD is any one or more of the following: an alkylating agent, a vinca alkaloid,

procarbazine, methotrexate or prednisone.

I5.  Themethod of Claim 10, wherein the chemotherapeutic agent for treating
NHL is any one or more of the following: an alkylating agent, cyclophosphamide,
chlorambucil, 2-CDA, 2'-deoxycoformycin, fludarabine, cytosine arabinoside, cisplatin,

etoposide or ifosfamide.

16.  The method of Claim 10, wherein the combination of chemotherapeutic

agents for treating HD is: MOPP, ABVD, ChiIVPP, CABS, MOPP plus ABVD, MOFPP
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| eukemia of a B-cell lineage. 7. The nethod of Claim2, wherein the

anti body or anti body fragnment which binds to CD40L is I DEC 131, 3E4, 2H5,
2118, 4D9-8, 41)9-9, 24-31, 24-43, 89-76 or 89- 79. -41 8. The net hod of
Claim 7, wherein the antibody or antibody fragment is chineric,

bi specific, h r i . [ , rein the

anti body f ragﬁ&”ﬁ{h??ﬁgg?n\éé@%”WW%%_&%%M&B’M@B&‘%l m
2, further commNE CEM, RAX-CLHEEEVEP ar EPeicapeutically effective amount of
a second anti body or fragrrent thereof, a chenotherapeutic, a conbination

of chenot herapeutic agents and/or a radiotherapy. 11. The nethod of Caim
10, wherein the radiotherapy. js.exterpal, radiation. treatment Qr a
radi ol abel ed anti ggdy'. q%f“%\ﬁ‘l@ qféﬁmi@fwlargp & OMRFAYIn ﬁ@oﬁ'&ﬁﬂwﬁﬁel ed
anti body is Te} X A -8 -
ap & o AR RNHDECCVEL CHOP, S0irp, c AP Bg%p}rna%%ﬁgg@%%gg .
)

thereof. 13. The nethod of Claimi2, wierein t'he radid
r adi ol abel ed MOPR, PraBtACE-CytBON,MACOR-B, IMSP- ll6nMIRIE, DHAPR, ESHAF,
177Lu, 90Y, 1821Re' 212 Pb, 212Bi, 47SC, 105Rh, 109Pd, 153Sm i 86Re, 199Au,
211At and 219BCAME. The nethod of daim 10, wherein the chenotherapeutic
agent for treating HDis any one or nore of the follow ng: an al kyl ating
agent, a vinca al kaloid, procarbazine, nethotrexate or prednisone. 15. The
met hod of C ai m 1Q8. whelhe inetliddef ChetntohwhemeRith chengiti¥rafedtic hg @A FortgatigL i S
any one or nore of the follow ng: an alkylating agent, cyclophospham de,
chl or anmbuci | 2 Beadblgukemiadewhisasbons ohthe followinganthisacysling gyelophesphamidenbsi de,
cisplatin, %goapgqsgscéeangra iu];i(r)]gfaagi de. 16. The nethod of C aim 10, wherein
the conbi nati“gh ©f  CHEMO eraﬁ% % c agents for treating HD is: MOPP, ABVD,
ChlVPP, CABS, MOPP plus ABVD, MOPP -42 plus ABV, BCVPP, VABCD, ABDI C, CBVD,
PCVP, CEP, EVA, MOPLACE, M ME, :
19.  The method of Claim 10, wherein the combination of chemotherapeutic
agents for treating a B-cell levkemia is: vincristine, prednisone, anthracycline and
cyclophosphamide or asparginase; vincristine, prednisone, anthracycline,

cyclophosphamide and asparginase; CHOP; CMP; CVP; COP or CAP.

20.  The method of Claim 10, wherein the second antibody is an anti-CD20
antibody.

2]1.  Themethod of Claim 21, wherein the anti-CD20 antibody is RITUXAN®

or a fragment thereof or B1 or a fragment thereof.,

22. A method of treating a CD40" malignancy comprising the step of
administering an anti-CD40L antibody or fragment thereof wherein the anti-CD40L
antibody or antibody fragment blocks CD40-CD40L interaction or inhibits CD40
signalling; and administering an anti-CD20 antibody or fragment thereof,

23.  The method of Claim 22, wherein the CD40" malignancy is a B-cell

lymphoma or a B-cell leukemia.
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M NE, CEM MIX-CHOP, EVAP or EPOCH. 17. ; The nmethod of C aim 10, wherein

t he conbi nati on of chenotherapeutic agents for treating NHL is: CVP, CHOP,
C- MOPP, CAP-BOP, m BACOD, ProMACE- MOPP, ProMACE- Cyt aBOM MACOP-B, | MVP-16,
M ME, DHAP, ESHAP, CEPP( B) or CAI\/P 18. The method of C aim 10, wherein

th h th t,f t B- t
of “the Tol I owi ngant fr semefied BBepd e dih dfement ot 3I5RAST Ruie iy .
purine anal 86fmprt n%J PDATELRAPoME: ArUAt PaskOne M‘ﬁ&%llb»{qhg (DUCHeRRiHepdpetiic

chenot her apeu gents for treating a B-cell |leukema’is: vincristine,
predni sone, agdit bfmnﬂmatmumfdhemqthbnapmmam,c(b) oradigherapy, {e)sm;anti-CD20

vincristine, prednisone, anthr spham de par gi nase;
CHOP, C\VP; entodyoepiiggmentshers a“\dhgé F&f% %P&rﬁ{%gm aﬁ“erF%St he second
anti body is an anti-CD20 antibody. 21. The nmethod of Caim2l, wherein the
anti-CD20 anti body is RITUXAN(c) or a fragnent thereof or Bl or a
fragment thereof 2522. The mthivadofaflainn 24) wheyeia thibéliiotherlapy imextgmalangmtien ng
the step of admini sterl an anti-CD40L anti body or fragnent thereof

wher ei n' t he tgafmenteoiadiolgpeladaaibedy-ant i body fragment bl ocks CD40- CDAOL
interaction or inhibits CD40 signalling; and adm nistering an anti-CD20
anti body or fragnent thereof. 23. The nethod of C aim 22, wherein the CD40+

nal i gnancy is a Bgcel rrhelmeﬂmnafmaanst:ewhe}eewkmm ﬁ.dlo]ﬂi’el&ﬂ anfibody 15
conbi nati on therapy for the treatnment i gnancy conprij sSi

" CD40L ant agmdleiabdcﬁﬂwah PRAZL Pond ot ”Hnézpﬁ S’Q%mﬂﬁgz'(ﬁat) "iLw R0t Rer 2'??&1“ c

n ant i - Co20 BanF oo S T Senie nbtbor AGABACSB-ant | -CDA0 anti body of
fragnent thereof. 25. The nethod of CI aim 24, wherein the radiotherapy is

external radiation treatnent or a radiol abel ed anti body. 26. The nethod of -
d ai m 25, wher ei 27t he Thadbmbatadbe thesaptyi di€ain 34 wherein the CD40" malignancy is

a B-cell leukemia or B-cell lymphoma.

28.  The combination therapy of Claim 27, wherein the B-cell lymphoma is
HD or NHL.

29.  The combination therapy of Claim 28, wherein the NHL is low grade,

intermediate grade or high grade.

30.  Thecombination therapy of Claim 28, wherein the NHL is selected from
the subtype group consisting of the following: small lymphocytic, follicular ahd
predominantly small cleaved cell, follicular and mixed small cleaved and large cell type,
follicular and predominantly large cell type, diffuse smali cleaved cell, diffuse mixed
small and large cell, diffuse large cell, large cell immunoblastic, lymphoblastic, small
non-cleaved Burkitt's and non-Burkiit's type, AIDS-related lymphomas,
angioimmunoblastic lymphadenopathy, mantle cell lymphoma and monocytoid B-cell

lymphoma.



radi ol abeled with 1231, 1251, 1311, "'In, 13'In 32P, 64Cu, 67Cu, "'At,
"77Lu, 90Y, 1$6Re, 212pb, 212Bi, 47Sc, 'O05Rh, '9pd, 153Sm 188Re, 199Au,
21 'At, and 213Bi. 27. The conbination therapy of Caim 24 wherein the CH4T
mal i gnancy 1S a B-cell |eukem a or B-cell |ynphoma. 28. The conbi nation

t herapy of Caim27, wherein_ the B-cell Ié(rrphoma js HD or. NHL. 29. The
conbi nati on ther &y oflbeicambimagion fhexany of ¢laum 2By whereindlie Breglbleukemia 1s a

| nter med! at ¢ ARC8- 201 1AM RAR 1y BhobiAgicIRRLNALE 2B LF 89%?%91 28,

wherein the Sel rom ype group consi sti

fol l owi ng:  gpmphodyyioduRemid 6fa Beklll@dg and predominantly small cleaved
cell, follicular and m xed snmall cleaved and large cell type, follicular
and predom nantly | arge cell type, diffuse small cleaved cell, diffuse

m xed small and J.arge.cell . .diffuse |ar cel), lar.ge cellini nobl asti c,
yrphobl asti o s | © TEeoubiiieh Bt e ol whelbE e Dol TUEGRLAS

Al DS- 1 el at edyl MERBOHFS antitdY oPh FABERGR @stebe | ynphadenopat hy, mantle cell

| ynphoma and nonocytoid B-cell |ynphoma. -44 31, The conbination therapy

of Claim 28, wherein the B-cell leukema is a chronic B-cell |eukem a,
acute | ynphobl astjc | eykem a.of. a B-cell_.li.neage, or chroni ynphogyti c
euken a b a B cl 1 T GREDIneR YRS R She R g DA
wher ei n t he ;CH4PE ARtARIFRI i fieredp anti - CD4OL antibody or a fragnent

t her eof . 33.' e conbi nat rgg{r?nt he? apy of Claim 32, wherein the anti-CD40L
antibody is IDEC-131 or a fragnment thereof. 34. The conbi nation therapy of
Claim32, wherein the anti-CD40L fragnent  .is Fab, Fab', scEv qr_F(ab),.
35. The conbi natith t hEiegeyrbyration ferny ol Glpay 3. wheren trept-ELE8may i s
RI TUXAN(r) o f g@l thareof or B 1 or a fragnent thereof. 36. The
conbi nati on l%ﬁg?’afrpa?)’o rgf(?nﬁg& wherein the chenot herapeutic agent for
treating HD is any one or nore of the follow ng: an alkylating agent, a
vi nca

35.  The combination therapy of Claim 24, wherein the anti-CD20 antibody
is RITUXAN® or a fragment thereof or Bl or a fragment thereof.

36.  The combination therapy of Claim 28, wherein the chemotherapeutic
agent for treating HD is any one or more of the following: an alkylating agent, a vinca

alkaloid, procarbazine, methotrexate or prednisone.

37.  The combination therapy of Claim 28, wherein the chemothcrapeut{c
agent for treating NHL is any one or more of the following: an alkylating agent,
cyclophosphamide, chiorambucil, 2-CDA, 2'-deoxycoformycin, fludarabine, cytosine

arabinoside, cisplatin, etoposide or ifosfamide.

38.  The combination therapy of Claim 28, wherein the combination of
chemotherapeutic agents for treating HD is: MOPP, ABVD, ChIVPP, CABS, MOPP plus
ABVD, MOPP plus ABV, BCVPP, VABCD, ABDIC, CBVD, PCVP, CEP, EVA,
MOPLACE, MIME, ‘MINE, CEM, MTX-CHOP, EVAP or EPOCH.
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al kal oi d, procarbazi ne, nethotrexate or prednisone. 37. The conbination
therapy of C aim 28, wherein the chenotherapeutic agent for treating NHL
is any one or nore of the follow ng: an al kyl ati ng agent,

cycl ophosphani de, chiorambucil, 2-CDA, 2'-deoxycoformycin, fludarabine,

cytosi ne arabingsi de, I atl to am.d 38. ,Th

combi nation ther é”éy ofThGI W‘E%“dr\/vﬁgfﬁl {jﬁéalg’o?r%’l it TC(BI?]%B? ¢ombination of
chenot her ap P CHGY P ;AP%@? mVOPP
plus ABVD, %ﬁt@%&%{ﬁ%ﬁ%&w V. CDmiB%?g CCBVDQ: %@I@i EE EVA
MOPLACE, M mc@w@mmﬁmmmmmmBmwﬂAcm-Bg IMMR: 16,0MIMEL | on
therapy of Caim28, wherein the conbination of chenotherapeutic agents
for treatindHNE, ESHAB/OCEPEMIpor GAMIP, CAP-BOP, m BACOD, ProMACE- MOPP,

Pr oMACE- Cyt aBOM MACOP- B, | MWP-16, M Mg, DHAP, ESHAP, CEPP(B), or CAMP.
40. The conbi nati on therapy of Claim 28, wherein the chenotherapeutic

agent for treating, aB-Hgl ¢oxﬁlﬁu&ﬁm thetapy frClaing QBC wheeein clye Clogrhath@bpentide,
L-aspargi hase, a purine anal o 41. The conbinatjon therapy_ of C aim 28,
wher ei n t he agontforteastioga Breelld imisy apbr@t:wémagferﬁl@hpﬁﬂhaw%hwgar@w*é;e| |

| eukemi a is: vincristine, prednisone, anthracycline and cycl ophospham de
or aspar gi nJFBIING ﬂ@f’gstl ne, prednisone, anthracycline, cycl ophospham de
and aspargi nase; CHOP; CMP; CVP; COP or CAP. v 42. A conposition for the
treatment of a CD40-' malignancy conprising an ﬁé anti - CD40L anti body or
ant i body fragment4it herBef cambination dzsapyont (B4int Md‘lemwthg con(oma}:oa o

radi ol abel ed anti body that bi ds CDA0L ﬁ {’H %1 %0 t i body
or f ragrrent"hFW@Fh?@i’eu%‘f ag?rxs o PRt ?135 ﬁgg giikemia d t‘"B’F“gme prednisorie,
chenot her apedﬁmrg ?H% ggclopaﬁ lﬂ?ﬁd@ogpoﬁéﬂa%élﬂaéteor vlﬁ&ﬁsﬁﬁ@aﬁ)@ﬁisoﬁé a

CD40" nmmal i gnancy -o el n the mali ghancy is a B-cell |ynphona
or a B-cell d:ﬂu-h@ﬂlﬁc %@cloﬁh&phﬁﬁhhﬁnﬁlamrghasﬁ SHOPCME) €N, rCG)lher BAg%| |

| eukemi a is Hodkin's Disease or NHL. 45. The conposition of C aim42,
wherein the radiol abel ed antibody is

* 42. A composition for the treatment of a CD40"* malignancy comprising an
(i) anti-CD40L antibody or antibody fragment thereof and at least one of the following:
(ii) a radiolabeled antibody that binds CD40L or CD20, (iii) an anti-CD20 antibody or

_ fragment thereof,, or (iv) a chemotherapeutic agent or a chemotherapeutic combination.

43.  The composition for the treatment of a CD40" malignancy of Claim 42

wherein the malignancy is a B-cell lymphoma or a B-cell leukemia.

44, The composition of claim 43, wherein the B-cell leukemia is Hodkin's

Disease or NHL.

45.  The composition of Claim 42, wherein the radiolabeled antibody is
radiolabeled IDEC-131, RITUXAN®, or B1.

46. The composition of Claim 46, wherein the radiolabeled antibody is
radiolabeled with 21, 1551, 11, Wiy, 3'n, 2P, #4Cu, 9'Cu, 21 At, 7Lu, *°Y, 1¥Re, 22Pb,
212Bi Gﬁ'Sc, iOSRh’ !09Pd’ lSJSm’ ISSRC, !99Au’ leAt, and 2l3Bi.

-46 -



radi ol abel ed | DEC- 131, RI TUXAN(r), or B 1. 46. The conposition of C aim 46,
wherein the radiol abel ed anti body is radiolabeled with 1231, 1251, 1311,
111jn, 131In, 32P, 64Cu, 67Cu, 2" At , " 77Lu, 90Y, 186Re, 212pb, 212Bi, "Sc,
15Rh, 19Pd, 153Sm 188Re, 199Au, 21 'At, and 213 Bi. -46 47. The conposition
of Cla|m44 wherein the NHL is | ow grade, internediate grade or high

gr ade. r The ¥onpolhsompasiiopoiCiaim44, hraeiathe NHE is\py gragdesiatesmediater r om
t he NHL %é@goﬂlgﬂ%a%nm sting of the follow ng: snall Iynphocytic,
pre

follicular nantly small cleaved cell, follicular and m xed
smal | cl eaved and | arge cell type, follicular and predom nantly | arge cell
type, diffuse small cleaved cell, diffuse mxed snall and |arge cell,

di ffuse Iarge ce|4 raT@fecq;@qsmmmnééswhermryh?)ﬂﬂwagqlwéedﬁmtheNHL

non- cl eaved itt's and non-Burkjt t S;rel.ate

angi o mmnobﬁ e ErRn AR Biga hy e AR el RieS i KRRARE 9
B-cel | rm;t}eaanmﬁaﬂ Sh& SlesRasel i felicehr Qcﬁhfﬁe&gma%ﬁﬁ@édhnﬂmﬁgéeéll 0
anti body is 1DEC 131 or a fragnent t hereof . 50. The conposition of ai m

42, wherein foﬂe:uémtmd@mtorramntbfddsgeusll tygpeT HANG sorallecléavad welht diffher mpfedor B
| or a fragnent t eof i tion of Clagim43 n the
chermot her ancTTLAMLBHE G e Bres ik i e Sah raskieeiss batiebstc. swa
following: ag,pabkybal | mrlaa%ntan@ HbR Rk ggé; ApecRifadi n gmphomas,

nmet hotrexate or predni sone. 52. The conpositi of C aim 44, ein the

chenot her apeattgiagimmgembldfstc iyniphadénapgthiHnantde eell/lyamphoom anfdrmormfcytolrdaB—cc]l
follow ng: an al kylating agent, cyclophospham de, chl oranbucil, 2-CDA,
- deoxycof olb’ﬁlP@PH‘,a- fl udar abi ne, cytosine arabinoside, cisplatin,
etoposide or ifosfam de. 53. The conposition of C aim44, wherein the
conbi nati on of chenotherapeutic agents for treating HD is: MOPP, ABVD,

Chl VPP, CABS, MOPR.pl uShe AidMbasitdaRif (Raits4 20BN erddi eRnti AR ntidBBY §s, IDERVD,
PC,\/P CEP, EVA, MOPLACE, M ME, M NE, CEM MIX-CHOP, EVAP or EPOCH.
131 ora fragment thereof.

50. The composition of Claim 42, wherein the anti-CD20 antibody is
RITUXAN® or a fragment thereof or B! or a fragment thereof.

51.  The composition of Claim 43, wherein the chemotherapeutic agent for
treating HD is any one or more of the following: an alkylating agent, a vinca alkaloid,

procarbazine, methotrexate or prednisone.

52.  The composition of Claim 44, wherein the chemotherapeutic agent for
treating NHL is any one or more of the following: an alkylating agent,
cyclopbosphamide, chlorambucil, 2-CDA, 2'-deoxycoformycin, fludarabine, cytosine

arabinoside, cisplatin, etoposide or ifosfamide.

53. The composition of Claim 44, wherein the combination of

- chemotherapeutic agents for treating HD is: MOPP, ABVD, ChIVPP, CABS, MOPP plus

ABVD, MOPP plus ABV, BCVPP, VABCD, ABDIC, CBVD, PCVP, CEP, EVA,
MOPLACE, MIME, MINE, CEM, MTX-CHOP, EVAP or EPOCH.

-47-



-47 54. The conposition of C aim44, wherein the conbination of
chenot herapeutic agents for treating NHL is: CVP, CHOP, C MOPP, CAP-BOP, m
BACOD, ProMACE- MOPP, ProMACE- Cyt aBOM MACOP-B, | MWP-16, M ME, DHAP, ESHAP,
CEPP(B), or "CAMP. 55. The conposition of d ai m 43 wherein the

chenot herapeutic agent for treating. a B-cel] kem a is: anthracycl ne
cycl ophosphani de¥4-L- a%r@qmwéﬂ% ?ﬁjrqﬁ‘é‘“ éﬁal 8’ ereifyy  then o© ‘H@Hﬂ r%/

Claim 43, wherel Lhccoubloat!e0sak MBDRIBVIENARGH LovREan b Hor, et ng

a B-cell | ne, n| sone hracycl ’ne an

cycl ophosphgRicésp, OPraMﬂ@Emmw;,PrmmE-ﬂyumw MACGR-Be IMVAPHI6; AERGE] ne,
cycl ophospham de ‘and aspar gi nase; CHOP; CMP; CVP; COP or CAP.
DHAP, ESHAP, CEPP(B), or CAMP.

55.  The composition of Claim 43, wherein the chemotherapeutic agent for
treating a B-cell leukemia is: anthracycline, cyclophosphamide, L-asparginase, a purine

analog.

56. The composition of Claim 43, wherein the combination of
chemotherapeutic agents for treating a B-cell leukemia is: vincristine, prednisone,
anthracycline and cyclophosphamide or asparginase; vincristine, prednisone,

anthracycline, cyclophosphamide and asparginase; CHOP; CMP; CVP; COP or CAP.
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