WO 03/ 072736 PCT/ US03/ 05549 PATENT REAGENTS AND TREATMENT METHODS FOR
AUTO MMUNE DI SEASES [0001] This application clains priority fromU. S

Provi si omab odppd7d€ati on Serial No. 60/359,419, filed Febraaryso2dss42002 and
U.S. Provisional Application Serial No. 60/420,472, filed COctober 21,

2002, both of which applications are hereby incorporated by refPRYBfIS€ in
their entireties. The present invention was nade wth the support of G ant
No. CA 81776 fromthe National Institutes of Health. The United States
governnent has certain rights in this invention. Background of the
Invention Field of the Invention [0002] The present invention concerns the
t herapeutic use of certain anti- CD22 nonocl onal anti bodies w th unique
physi ol ogi ¢ properties. Mdrre specifically, the invention concerns nethods
of treat Rio\ BrREld ANY TREANNVIENT METHODS FORAUEOBVMNUNEDESEASES and

aut oi nmune di seases w th bl ocking anti-CD22 anti bodi es havi ng uni que
pro-apoptotic properties. Description of the Related Art, 003],.CD22 is a
menbr ane gl y§e09ids phbius cipplicationu pldineh prigdn yrom |U-B PFWT)‘H’L)‘%ygBQI%BnnDst
B-cell | ynphaoma -d.i nkin 2 } r (Ipﬁg 1 : ;
phosphorsﬂlﬁt %n&yﬁg’%?séjﬂ%cpégbrga&c%plzg@b %gge[?'fs ec Og&%rgag?l I (rl?gat%oﬁla%ré%ti vat e
the Stregs-@gso Y73 Ridr Gofitler ki Nage0y, SBHK) opaihishyapylidatorst ass hfablyi ng

provi des a poterit ‘costimulatory signal in primary B-cells and .

pr o- apopidkpatatsd dyalefdrencago gheis entdreBes eThe presgity ip¥eniion] WS md%? withsthe renper

of the "sial oadhesin” bel of ..t i i g

super f affPRert Wa@faﬁb&geéé‘rﬁclg 3 S ?ré’('?éfhle[h? a&‘r"“’flféfn tgth%? lréi H\r/émalt%i 2h%|8i§gf‘%8tates

am no-t 1 LG s d@ngbx G2 set 1 g dormains. Wlson et al.,
%%rﬂ%gﬁ§%ﬁa1hg1ﬁ%% this iden

J Exp. 146 7(1991); Engel et al., J Exp. Med. 181:1581-1586
(1995); and Torres et al., J Immunol. 149:2641-2649 (1992). It has been

shown that CD22 is a critical, | ho £ eci.fic signal transduction

nol ecul e whi ch negatively an@&%@@—@gﬁg’% es B | ynphocyte 1 WO

03/ 07273?%15 HESAILARA49 antigen receptor (BCR) signaling by recruiting
signali m)—eger:rcrr—ﬂ ecules to physiologically pertinent sites. Tedder et

al ., Annu. Reg002]mrufht . prasntl @dveBldn (COOSETNS thesghesrpspitia|use of rRefA®Y 8B

10-287- 2(?]32 ]rfo%%)clbnal antibodies with unique physiologic properties. More specifically, the

invention concerns methods of treating B-cell malignancies, such as lymphomas and

Jeukemias, and autoimmune diseases with blocking anti-CD22 antibodies having unique

pro-apoptotic properties.

Description of the Related Art
[0003] CD22 is a membrane glycophosphoprotein found on nearly all B

lymphocytes and most B-cell lymphomas. Cross-linking CD22 triggers CD22 tyrosine
phosphorylation and assembles a complex of effector proteins that activate the stress-
activated protein kinase (SAPK) pathway. CD22 cross-linking provides a potent
costimulatory signal in primary B-cells and pro-apoptotic signal in neoplastic B-cells.
Structurally, CD22 is a member of the "sialoadhesin" subclass of the immunoglobulin (Ig)
gene superfamily, having seven extracellular Ig domains with a single amino-terminal V-
set Ig domain and six C-2 set Ig domains. Wilson et al., J. Exp. Med. 173:137-146
(1991); Engel et al., J. Exp. Med. 181:1581-1586 (1995); and Torres et al., J. Immunol.
149:2641-2649 (1992). It has been shown that CD22 is a critical lymphocyte-specific

signal transduction molecule which negatively and positively regulates B lymphocyte



[ 0004] Anti-CD22 anti bodi es have been described, for exanple in U S. Patent
Nos. 5,484, 892; 6,183, 744; 6,187, 287; 6,254,868, and in Tuscano et al.,

Bl ood 94W0)30382¢ 92 (1999). The use of nonocl onal anti boeceajsos/exskudi ng
anti-CD22 antibodies, in the treatnent of non-Hodgkin's |ynphonma is

revi enedantigeh expike(BOR) SHemipp &y abcritingulksipiibkingl ldfBemp! mo2cufs519
(1997). A humani zed anti-CD22 anti body, LynphoC deTM (enpatuzunmab

| munoneghssiologipaly) perenem sihns dedder & alnikgr. Rev draumek 10HS1-X04APNDat of

i ndol ent cand .agoy.essi ve f.aor Hodgkin's | ynphomas. An yttrium 90-

| abel ed §%Psef8g’ ]%?mzfﬂ?}/%gyalptﬁb ]q?g@gc)ijrrent ly in Phase | clinical trials

for the same [ogvd} cat AmCTOIN0REboBeS Bhiecbded @Ridribad ViR 6LEnHI8 it BIS: Hatdner apy,
B-cell malignancies, such as the B-cell subtype of non-Hodgkin's |ynphong,
c

gnd (r:]hr obios. I5HdHEIRY t 6.483.84ke fil87.287 e 6:%6,8)6](3, it rinlrolfhl%ﬂag? oft ghncipodel at ed
ther apeud FEHIERT IR SbBE 108, Badt Ao mOpEiogh L anh BhARE kiR OB e

di seases ,AshRIM Y eheCabffefi 8Nhbh-FRIAEKINRS Rirghbiadb dedbwad)i foi t¥amplased on

i ncidence data collected from 1965 to 1995, it has been estimated that
appr oxi nResher et 1.1 $6yienta géSpnk AMSSE-HENWEV b p Aahurosnizad: witin3e agtibedise over
t he next 5 years, acobsen et _al. (djin._|nmmunol | opat hol.. .84: 223
(1597 bymbha s isamasnmal e ieau dnd e Thdbe (el S 006,
8.5 nill| | tesGe Bls @ nok-HARSs (LASHARRY! A L@Rmived at

| east ongg%fl{éﬁﬁgf%gb%ﬁ%%ﬁn#g}ne g?seases n8xam’ réqéd Si ?\Bﬁt hese st udiles.

Consi der labgleihecrsiphosf ihipaatibaly autwirentiynm dhseead edingal muddh ifor Healsahe
effective and safe treatnents are needed to address the burden of these

di sor der 84164468, there is a need in the art for i nproved reagents and
nmet hods for tr&sish NY i | JanecTs f : i 006]
The present i venllli onﬁg%%g%gﬁ%dﬁ%?%ggncf@g |n|p¥h$ cg%g&r%gggﬁﬁ%,ra{a}}%Q

t r eat mentheoB-ddH asblypewif ingndiwigk'salyethphotnaj amdiokrodicsigaphodytic Heutemipadre ent s,

taki ng advantage of the unique properties of certain bl ocki apt | - CD22
monoc on A G RoRRTIRIS Of f%é‘?lj"jlqt?f{) W%gﬁp@efﬁnglﬁéhﬁmﬁ greghceaeetben

nmet hod f | : %gﬁﬂ I i € ] scell malignancy,
conpri si %p %o%?@gﬂg%ﬂ)ﬁlﬂté?e I n%ns?glt ?‘%2}6 %%%@ggfﬁggll%él%%%smﬂ%
PCT/ USO3/Mb&4nuref diecisesas amdiohd caise aidnificat ngorhudity -a0D2i2sabilityc [Based on

anti body specifically binding to the first t I g-1ike domains or to an
Pt ope. HSGIRAGHR aIeRsAEOTR K965 Puk9%g 1 Pise DeametARgicsy that approximately

1,186,015 persons will develop a new autoimmune disease over the next 5 years.

Jacobsen et al. (Clin. Immunol. Immunopathol. 84:223 (1997)) evaluated over 130
published studies and estimated that in 1996, 8.5 million people in the United States
(3.2% of the population) had at least one of the 24 autoimmune diseases examined in
these studies. Considering the major impact of autoimmune diseases on public health,
effective and safe treatments are needed to address the burden of these disorders. Thus,
there is a need in the art for improved reagents and methods for treating autoimmune

disease.

Summary of the Invention

[0006]  The present invention concerns an improved clinical approach for the
treatment of B-cell malignancies and autoimmune disease in human patients, taking
advantage of the unique properties of certain blocking anti-CD22 monoclonal antibodies.

[0007] In one aspect, the invention concerns a method for treating a human

patient diagnosed with a B-cell malignancy, comprising (1) administering to the patient an



native human CD22 (hCD22) of SEQID NO 1, and (2) nonitoring the response
of the malignancy to the treatnent. [0008] In a further aspect, the

i nventi orwomno®786 a net hod for treating a subject (e.g. Pca/usosess4pati ent)
di agnosed wi th an aut oi nmune di sease, conprising (1) admnistering to the
subj ect _an .eff ectiv i-@Th QG iR bnaNArtibeBE Spddpmany 6ikding tanhé body
and, op?ﬁ%ﬂéﬁ?&%%&%aﬁﬁﬁggﬁb@t he respor?se of t ep aut oi mune di sease to

the traat mRele-likOA6Shindor taint bpitopespeciaed with thy Besehwo Iglikneemanppbyi des

met hods of reducing B cell activi reduci t he nunber of B cC or B

cel | sub@@t@manngW 4bGba?) of pLQ I@”Nm ﬁa?]il%ggén@é‘fqrglgotﬁe PAPYTE u(ﬁladrlgB cel |

subsets, j(.ncreasi t er of B cells and/or reducing antibody

productfn(ﬁl gwcﬁ%%@ﬁglt%e%@&\gdm nistering to a subject (e.g., a human

patient) an @fgosft i Meaafmtat aglecq thé dakintignactinice:GD22 mashat fantikatwgt # body ;

and optionally, (2) nonitoring the response t.o thes(%.reat ment .. gé

"reduci sgjedtt(eigs arbamen patignth dtagnessd gvitly ap fyoImENC KHERASE. CPEYYS ‘ddse or

nore. By."essentiall,y elimnatifag: it i : JoROMbneelSRe 95%

985 or ﬁﬁm@lﬁ%ré‘?geg%gyeof‘ubﬁﬁ)@}g.% W“Yénté“rné’g%ﬁ ﬁsgﬁlﬁﬁ% glf% it is meant at

| east abpid,sd a%ﬁo/‘bpt@é%lly5?%m815?&iné&ﬁ%es@5ﬁk% afr themuimetvee disease fortheur nover
a

rate. [00101°In a parti cul ar enbodi nent, the anti body used binds to

essent i alehtynenhe sane epitope as an anti body selected fromthe group

consi sting of 2- HB 11347),., HB22-23 ( HB1 rediBir B
HBZZI- iSI gnd W—@% 1‘5%,%“&'%?%%’33%1 Rl}e ﬁﬁ%%qtggveﬂlt- 52 %’ ?ﬁ%esg?@%%%%ﬁgg, rmr%
prefer a%%g 4dB9#%y 7 rciiB2ide SRmbR0J B téllsaof B tceRr substie cirmeven, essergiadlyit i body

bl ocks 2 binding to its ligand by at |east 70% pref e{ gb%%]éb dzt | east
80% [ OQlLizjindtimgal odelie ror grapideiilareRt cellt fibseimt NBEAFING SHHPY el v%‘ Hai n

conprising a VH sequence havi.ng.at .l eas . 95, i i W th
the sequeficang ptibody RIoduqtiga l?'gpocei]ég)yo%drg%%ﬂ%rm %3«3?%%2?% g/amsﬂg(&qlﬁence) :
or am n%aﬁ&%{gsanl drRce @oumEQA B Dockihd 44iB2D22 Midnoelpuelnaslibodyr adi no
acids 17to 0 of SEQ 1D NO 13 (HB22-13 VH sequence); or. an no %%i ds 1to

100 of SpRohdllyN) MéniforBg2heBspise sedigdicedyentoPyaradysinge fldsmeanigt §8stys  SEQ

ID NO 17 (HB22-33 yYH uencg); ., Qr _amn Cirflsn 3 of DNO 19

( HB22- 1FOVHE &2 me%sgyé’) 56% S/ 3/%?7?605%9%8(3%/5 o%%‘%f’g‘aﬁ?%blléﬁ‘a%ﬁﬁg yet

anot her enhodj; e, atlohie 229499 08Y,, OBIP6H HRFe aleb@amy ochasm. By "increasing
turnover", it is meant at least about a 25%, 35%, 50%, 75%, 100%, 150% or more

elevation in turnover rate.

[0010] In a particular embodiment, the antibody used binds to essentially the
same epitope as an antibody selected from the group consisting of HB22-7 (HB11347),
HB22-23 (HB11349), HB22-33, HB22-5, HB22-13, and HB22-196, preferably HB22-7,
HB22-23, or HB22-33, more preferably HB22-7 or HB22-33.

[0011] In a further embodiment, the antibody blocks CD22 binding to its
ligand by at least 70%, preferably by at least 80%.

[0012] In another embodiment, the antibody comprises a heavy chain
comprising a Vg sequence having at least about 95 % sequence identity with the sequence
of amino acids 1 to 100 of SEQ ID NO: 9 (HB22-5 Vy sequence); or amino acids 1 to 97
of SEQ ID NO: 11 (HB22-7 Vy sequence); Or amino acids 1 to 100 of SEQ ID NO: 13
(HB22-13 Vg sequence); or amino acids 1 to 100 of SEQ ID NO: 15 (HB22-23 Vg
sequence); or amino acids 1 to 98 of SEQ ID NO: 17 (HB22-33 Vy sequence); or amino
acids 1 to 100 of SEQ ID NO: 19 (HB22-196 Vy sequence).



conprising a VH sequence having at |east about 95 % sequence identity with
the sequence of amno acids 1 to 97 of SEQ ID NO 11 (HB22-7 VH sequence);
or am no wWoiod®72r3¢ o 100 of SEQ ID NO 15 (HB22-23 VH seqRemasp3/03su9 ani no
acids 1 to 98 of SEQID NO 17 (HB22-33 VH sequence). [0014] In a still
further enbodi0fd8i, tIheyeﬁrﬁrioldmmlyemlmﬂmmbmesheaaMrb@BIqU@ﬁpﬁsesszeI}e@\t}eelhahﬁomthe
group consi st.i.n an no CI ds 1 to 97 of SEQID NO 11 (HB22-7 VH
sequenc e?omﬁliﬁlﬂg) i gquepce a‘f[l@é abkagl?%mﬁt[?ﬁ\?é Sei‘?”@ﬂmﬁl%wwt@eﬁ%‘ﬂ@é) and

am no agf Qﬁn%n% da%ﬁls 98097 0?%@(% RE)N?y 1]17(@%272V3§e%ﬂé8}§@93ﬁ£ﬁ§11) acld@Qghohn 2

different e ment, the an conprises a arn conprirsing a VK

sequenceoh8ZQND AO: Iléa(HBZQbDMNH%q%r&e)]mmﬁﬁncb deids iltty 98 ¢ SEQEDaNONQ7 acid
sequence Igf SEg I|D NO 21 (HB22-5 VK sequence); or SEQ ID NO 23 (HB22-7 VK
sequence BE $e8'9ee)- 25 (HB22- 13 VK sequence); or SEQ ID NO 27

(HB22-23 VK T(gg'z{f/ncq}l a 11 Ffdel Qggg?girg«? t({ﬂgza%tlggcé%/ Fgﬁ%ﬁéﬁgc@ Sﬁf%el}%gg D

NGO 31 (HB22- sequence).

ant i bodyselestidt frs@sthé glougonsibtitighof AP ktigs Mgo 87 YKSEEOIENCE 1hqMiB2g-AY, | east
about 95 %sequence identity with the am no acid sequence of SEQ I D NO 23

(HB22- 7 SAQUSBGRIcHRIEY -acisls 1SEQQ0®f|€(EQ 25 Nepb2 (138229 Gespapaecs); andrangEQ | D
NO 29 furth mbod t, th ti bod
T T s T

COI’TpI’I Ses a sequen sel ec rom t he am no

acid Sequence[ﬂlflS]SEQ ThDa NG¥ferbdt (diitbdiméntVHhe QRAHBOGE )compEed B N?lt @i{ain
(HB22-23 VK sequence); and SEQ ID NO. 29 (HB22-33 VK sequence [0018] In

a prefer perdpBsihe di Viesaquendechaxing #ddsst aboysrd s ¥ssedukrued duidity setuthecamsino

| ected f. th ds 1 to 97 of SEQID NO 11
(Fi2o- 7 S Stusar o SERDINE: ZhMeasG aiuene ot ESRNG RT3 { Mezz- 7
VK se g&l%g hS. guence
and thgu %%e)gdg%g%&bés EI?B%%%‘V %@gnfg ?ﬁ&?&%f‘@ﬁ sg@uenc “and :
ani no acjeifeded);orFEQ UH NeEQI BIRID-33L Y, bédBdrcedSor\dE @ ENUENCE) (HamEh- 1hevani no

acid sequence of SEQ ID NO 29 (HB22-33 VK sequence). 4 WD 03/07273
PCT/ US035®B55a%). [0019] In a different aspect, the invention concerns

pgg: glng Slmsgugﬂsbgg g{}ag p&mcuihe aB?czi bOd‘y tlﬂeaml\(lboay %}}rlsgsh%l ﬂgvtale egrtl) e
comprising a Vi sequence having at least about 95 % sequence identity with the amino
acid sequence of SEQ ID NO: 23 (HB22-7 V sequence); or SEQ ID NO: 27 (HB22-23
Vi sequence); or SEQ ID NO: 29 (HB22-33 V, sequence).

[0017] In a further embodiment, the antibody comprises a V. sequence
selected from the group consisting of the amino acid sequence of SEQ ID NO: 23 (HB22-
7 Vi sequence); SEQ ID NO: 27 (HB22-23 V| sequence); and SEQ ID NO: 29 (HB22-33
Vi sequence).

[0018] In a preferred embodiment, the antibody comprises Vg and Vi
sequences selected from the group consisting of amino acids 1 to 97 of SEQ ID NO: 11
(HB22-7 Vy sequence) and the amino acid sequence of SEQ ID NO: 23 (HB22-7 Vi
sequence); amino acids 1 to 100 of SEQ ID NO: 15 (HB22-23 Vy sequence) and the
amino acid sequence of SEQ ID NO: 27 (HB22-23 V. sequence); and amino acids 1 to 98
of SEQ ID NO: 17 (HB22-33 Vy sequence) and the amino acid sequence of SEQ ID NO:
29 (HB22-33 V, sequence).



thereof. [0020] As a further aspect the present invention provides

pol ypeptides conprising the heavy or light chain variable regions

di scussedwelwew®73@r a portion thereof. [0021] The target @dTasn#dtsedN can
be any type of autoi nmune di sease or B cell malignancy, including but not
limted to | | 24, B & E&N ARG esntioR conbdmOhidsic acidricodiag ahy whi ch
B cells or aﬁ)t%?gjodi gg%a(?gglileﬁg?éipggf g%gh‘?'ypi_cal representatives ong_-f:‘eI I

mal i gnagitesamibedp-heavy os lighty plerinfvarieble Hogighs Wissusspdnshovia, or BIYKPTHOR

| ynphoma, rnultiple nyeloma, chronic |ynphocytic | eukemia, hairy cell

| eukeri Bereghd  prol ynphocytic | eukenmia. [0022] The treatment nethods of the
present i nve i tdeb®blvbesategent of

mal i gnant B ﬁgzﬁg g%sa%)ﬁgﬁx%fr%sﬁgagl %gié&’géer{-ﬂ@wiwe{lﬁ%gidgect9 ty% - cel |

mal i gnapsuipridihe tHeltRatyreriighrehdin daxidble regiqselisnsseil nbeve, poa perjion dkareef-
provides 1 nproved cure rate and/or incyeased survival and/or sugﬁﬂ_or

tumor vol ure [008dlict i Bie targrsest eQnGHinTeeAn B ABY RS R ANIMM IR HHAPT

Faa o nhithBER, SRR g8 e e o e oy,
A b b el oot patibed o i
mol ecu?w,ligamiwu pre Shead] fsubtya%tquaw—é@dgbpﬁe%@’&m%ﬁwgﬁgwﬁmﬁ%ﬂ%m s.
25 spauife dnengey. OiGeb BEEb A" Sy RRhia0 Rl Pl Skt Gmdey B

addi ti o&g%l&mpgd’,@;ﬁcq%kemt her epitope to CD22. In addition, the bispecific
anti body may have binding specificity for other, antjgens, such _.as dCD19,
CD20, CD52, QR2] CD28he dreatment pratbods pf fher presgit ingpntiel may sy geforniedy

CD16, CDG4 and . 1.0024] ., The _anti beod - chi ' hugrRRirZedet
primati 2"@@1,0%?“%? Lre tﬁ'ﬁlﬂgj’ﬂ?ﬁ@gé %%n%ég ratapg)h 0 tﬁgg?fﬁt %dﬁ%ﬂ? be

per f or Megl Hye18 A1 HARYE M efhekitOBthod Sfche aBesent inswetivaLitypically provides

adm ni stration by repéated intravenous _infusions. 5\‘3326 The response to
the treatpentednaye late randiaronengassgd srsyivaldandien FUPCRRb W T Olélmfk’ieﬁ}‘gtt?n
practitiaqner, including nonitoring.shrink -s0hi.d ; OandY
magnet i é"’}?eé‘s‘b?i‘ﬁﬂ%géjﬂﬂégﬁ Hﬁ‘% ’)?O%QIH%%&nggagﬁ%tngv@n%%&errenttlbodray n

stabi | %Q&ib&@mhﬂoth@ﬂagﬂi&%itﬂrﬁdiioﬁhﬁmﬁéthaﬂapphlaiﬁu.ne di sease, as known by those

skilled 1n the art. WO 03/ 072736 PCT/ US03/ 05549 .
[0023] The antibody can be a complete antibody, or an antibody fragment,

including, for example, Fab, Fab', F(ab"),, and Fv fragments, diabodies, linear antibodies,
single-éhain antibody molecules, and multispecific antibodies formed from antibody
fragments. Thus, the antibody may have an additional antigen specificity, e.g. may be a
bispecific antibody. The bispecific antibody may, for example, additionally bind to
another epitope to CD22. In addition, the bispecific antibody may have binding
specificity for other antigens, such as, CD19, CD20, CD52, CD3, CD28, or HLA-DR10
(Lym-1); or for Fc receptors, e.g. CD16, CD64 and CD89.

[0024] The antibody may be chimeric, humanized, primatized, or human.

[0025] The administration of the antibody may be performed by any
conventional route, such as intravenous (i.v.) administration by repeated intravenous
infusions.

[0026] The response to the treatment may be monitored by methods well
known for a skilled practitioner, including monitoring shrinkage of a solid tumor, e.g. by
magnetic resonance imaging (MRI), or by measuring improvement or stabilization in

clinical indicia of autoimmune disease, as known by those skilled in the art.



Brief Description of the Drawi ngs [0027] Figure 1 shows the am no acid
sequence of human CD22 (hCD22), where the boundaries of the Ig-Ilike

domai ns (Wormaiomey36- 7) are indicated [0028] Figure 2. \Wol eCvamsby3/05549

aut or adi ography of Raji and Ranps tunor- bearing nude mce injected with
"'1n-21T-BAD anti CD22 (HB22-7). Mce were sacrificed and autoradi ographed
48 hours after injection. Upper imge is Raji-tunored nouse, |ower imge

i s Ranps-tunored nouse. [0029] Figure 3. The tenporal assessnent of tunor
volune in Raji- xenografted mce that were untreated or treated with 125
uG 90Y-DOTA- peptide-Lym1 (RIT) alone, anti-CD22 al one (HB22-7), or three

di fferent sequences of R TpanppERe2tdn of GMBIrANides trial 081500. Tunor
vol une was assessed three er week. use nunbers for each treatnent

group are talyggj ed I(iF@tlal E sBdws [0 30]noFadd rsequencswiamanapB?y §hsDe?). t unor
vol ume observed 1n al i ndependent, xenpo r.aftg%ri al(?. tT e trials were
conduct adereshelbeundatiesiof; the Fg-tike éoxziamwgcf%lgam% HBEHEFRach trial are
tabul ated (T 2) . o[ 0031] H.qur ) : rRarhdd €uhor-

Raj i - xenogr aﬁ:ﬂggl m C%IEH?S% \&he(?lg lfc}dga%u-e[%%g{?%g@ggfﬁbg iaﬁnMFi gure 2. The

Lunor 1 §SRANS §Rd¥eHic ahReRii et ASTH-2IT-BAD-antD2r ¢1R2AsAbr Mits apprear ed
and did not regrow by the end of the 84-day stu

l ;, CR__cogplete
r egr essisamificedimnd agiiaragipgrapkefl f+§rhoyrs 4fée&slilJe‘7“%3é%H§’ﬁtm’|a5‘? & ﬁ%é‘g?%%e;d PR,
partial regressi.on (t r volu ased by 50% or nore for at |east 7
days, t WS >é§?’%‘i/3/f‘?ag%'ﬁ§euﬁgl88§ ﬁn?%g(rlg{s%gl% 's results of all independent trials.
[0032] Fi gurﬁg@g Ovepghte SUr ViTHal tewppbradsasesadnf af Rmjdr xelmogr af tRdi-m ce
that were t eaté\ en the

d as described in Figure 2. Mce, t hani
tunor buedesrafteknimdbat ReEOUNipatsd catiregisd Vel 133 uphﬂﬁ%‘%&}déﬁsy‘ﬂy’vﬁe dat a

represents results. I, en i [ i map27y and
7c. HemdREDopre: %&%rc[?ﬁ/ﬂ%% @@2@2 ge"étt%r;t‘?é ﬁeﬁ‘g%a% 538&"% {?%M{)Tf%gdﬁgéjlq (VBC)
(Figure (&QRIT'}QH Blapod1 s8I TR ol Ghdse ashegsed ritirepl tihed per weakatMougeri gur e
7a) twice weekly 1n the Raji-xenografted mce that were treated as

descr i betiniters for gasheretmenouroarp sabadnied (TR 2 one there was no difference
aroups. n_ adaPflon. ST S4B e R OG1e B0 oo obQRP Vel T The i ce
treated 1%éﬂ%nh'@1% ZehohRNBals. The trials were conducted as described in Figure 2. Mouse
numbers for each trial are tabulated (Table 2).
[0031] Figure 5. The response and cure rate for Raji-xenografted mice that
were treated as described in Figure 2. The tumor responses were categorized as follows:
C, cure (tumor disappeared and did not regrow by the end of the 84-day study); CR,
complete regression (tumor disappeared for at least 7 days but later regrew); PR, partial
regression (tumor volume decreased by 50% or more for at least 7 days, then regrew). The
data represents results of all independent trials.
[0032] Figure 6. Overall survival was assessed for Raji xenografted mice that
were treated as described in Figure 2. Mice were euthanized when the tumor burden
exceeded 2000 mg or at the end of the 84 day trial. The data represents results of all
independent trials.
[0033] Figures 7a, 7b and 7c. Hematologic toxicity was assessed by measuring
white blood cell (WBC) (Figure 7b), red blood cell (RBC) (Figure 7¢) and platelet counts
(Figure 7a) twice weekly in the Raji-xenografted mice that were treated as described in

Figure 2. When compared to RIT alone there was no difference in hematologic toxicity in



[0034] Figure 8. Non-hematologic toxicity was assessed by neasuring body
wei ghts twice weekly in Raji xenografted mce that were treated as
descri bedwpr3Biyges e 2. There were no significant differemceaSosoisedy
weights in any of the treatnment groups in all five xenograft trials.

[ 0035] FhIUNEREF ofdlufs. ClrEAIIRIGE (MRS was $0SRathtdlygibRageity oigseradiinaled invdet y i n
whol e body (WB) and bl ood daily for 5 days after initiation of treatnent
wit h Rl Trea®idevith BB3R{7xalower e reported after adjusting for decay based on the

T112 of 90Y. e ren ignificant differenc i in any
of the CMRI T Bg‘ht n\é\ﬁ{guﬁq gu@pgfﬁﬁggfglﬁitawgy 16 3% 3m %6%%%‘%@2@‘3 nce
anal ysi Sy Qb tice FERIANRpOLBErafibdRfibe Hathek Reked dsdractibatlialFiigue Al no
aci d nunbering and designations of the origins of the coding sequence for
each Ab Tlerawersuti significant Hiffarenvee int bady weighta bananyeef the tregigisgtigieupsin adf
Proteins_of | mu oI.ogi cal Interest, U S Governnent Printing Ofice,

Bet hesddivawisnogt§diisls: where anmino acid positions 1-94, CDRL and 2, and FRL,

2, and 3 are asgdedxzbgﬁ:@a VRI B & MranSe WHENEESsddBY nSukmPradidabtivitieid’ PCR
prinmers are not shown.” A dot Indicates a gap inserted in the sequence to

maxi n zewhdle dote fWR)fanditloddadaibnfon S dayis chfter tpidativasef tra@apenti with RET sBefuences
were introduced between VH, D and J se nts for, clarity e rank order
of sequelsHs wHEHRPAWERS i adiwsHng éﬁ’raa%cggg’g?dt@l thee Tupob Ty Eglﬁ{fewgrg 2% 0037]

Fi gures - L HERAD FAR AARIT seAURAEEDUPLr heavy chain
VH D- JH %‘%}Hc Elmotﬁg‘lférgrga%encesgf%r%%ﬂtﬁ%?%ggﬁ%s from hybrlgdgfr)nas HB22-5 (SEQ

| D NOS: 8 and[0@36] HBXZzufe ( GEQy | dhibDGicidl feqamuteldin]ystiBa2artBCDSE@NHDONSE: 12
and 13); HB22-23 (SEQ ID . NOS: 14 and ,](15); HBZZé,C%B‘; (SEQ.ID . 16 and 17);
and HB2AbEYEhat Block figanddgnding. Awmeing g5id nsmbeEng aad deSianageRsy 914Re Giehs Phe 5
PCR pri ngr re.indic . LU ; i e are
nder 1 1 16 o B S B B o B Do s
of anti - §PreiADsf Iniaindidged] niegendJISi iabivagmeAtrPriotiag Officey Medresdey Mid

designation of origins of the coding sequence f ach is accarding to
the convEfonber aieaacidpositions kil R%%g 2af}ﬁdn1§‘£1a > gng QFareowcﬂéed&yea
predictegd ?81%]% RGeS B o%r?@v\gﬁﬁ the! 9P Pﬂfﬁ@ﬁ%@ﬁotlsho‘_emg% dotiRgicsRt es a
gap insertl&l in e sequence to naximze afignment of simlar am no acid
sequenceg gafamerted id e sqaeRs de snadmeze alighoduc efisibdtanesmind/xcid Jegegoesnt s and
x constant region (double underlined) se egées Llor cl ar Ietl g 7, V\QE
03/ 0727362PCH BSoRAEBseovelongofuqer dirwecn) Bu ol anfJcregBientid b fli e dtbed
am no ac}a%kso?&%%?ggqﬁleﬂ&rs shown was based on relatedness to the HB22-5 sequence.
[0037]  Figures 11-16. Nucleotide and encoded amino acid sequences for
heavy chain Vy-D-Jy junctional sequences for anti-CD22 Abs from hybridomas HB22-5
(SEQ ID NOS: 8 and 9), HB22-7 (SEQ ID NOS: 10 and 11); HB22-13 (SEQ ID NOS: 12
and 13); HB22-23 (SEQ ID NOS: 14 and 15); HB22-33 (SEQ ID NOS: 16 and 17); and
HB22-196 (SEQ ID NOS: 18 and 19). Sequences that overlap with the 5> PCR primers
are indicated by double underlining. D region sequences are underlined.
[0038]  Figure 17. Light chain Vk amino acid sequence analysis of anti-CD22
Abs that block ligand binding. Amino acid numbering and designation of origins of the
coding sequence for each Ab is according to the convention of Kabat et al., supra. The
amino acid following the predicted signal sequence cleavage site is numbered 1. A dot
indicates a gap inserted in the sequence to maximize alignment of similar amino acid

sequences. Gaps in the sequences were introduced between Vx, J segments and x

constant region (double underlined) sequences for clarity.



kappa |ight chain V-J-constant region junctional sequences for anti-CD22
Abs from hybridonmas HB22-5 (SEQ I D NOS: 20 and 21); HB22-7 (SEQ ID NOS: 22
and 23): wbB2@72136 (SEQ I D NOS: 24 and 25): HB22-23 ( SEQ | PCH@Su3/@64and 27) ;
HB22-33 (SEQ ID NOS: 28 and 29); and HB22-196 (SEQ ID NCs: 30 and 31).
Sequences thag)é)ss)}/erlla%gééng.he SluckReRdd bhdRleguddeanindi £af sshubicedaupl e
under | i ni ng. talled scription of the Preferred Enbodi nents [0040]

Unl ess okdppeviighs chaiii nedhcondtant tregioni iwartionall sseuespes farcanteCPe2udby fivst ei n

the art POTGAPSHIEAS FRILTSn bl oL Dh e RedBos e ed v the |
descri ptj1@no0f3 {JE) MVROSS: 24 andez i MER-IP(SEQEmPNOmR SR afd ops HBD-5Y
particul ar enbodi nments Onl95/- and iS not intended to be limting of the

i nvent i o(REQ GDAIPSARS apd 29);candi BR22-1pG{(BRQ EpPOS: 80i amds3 1) pfeanenses thatl ot her
references . nment.i oned ei.n are .incorporated by reference in their

entiret y(.’VGAl.aplﬂé‘h}%le%i gﬁg?wgéfrmalggrggg)g °H ‘%{i @PWgse, t echni cal and
scientific terns used herein have the sane nmeaning as comonly under st ood

by one of ordinary skill in the art to which this invention bel ongs.
[ 0043] (One skill ed i nDetedled Desauiptionrof theghtiefeareddimbadihéndsls and materi al s

simlar or equjvalent to thpse.describe hei , i.ch could be used in the
practice of tE@‘ﬁh}res{éﬂ]ﬁSﬁ?{ l‘sie(ff?.mF‘g&ﬂ & cﬁ‘g_ FLHHECTTFRSASPORSIFL i n no
way |impag thQS&rH@n{zﬁlghggf cGRonFRREsRlod HH@RE b BRfinarf OKiIRK EROSES Of the

present 1nvention, low ng"terns are” defined below [0044] The term
" i munogivhiohl thiz'ingdngipn ibslonge 0 he termadatogyt wsetl e therdeseripttipn of dhefieverntiog porti on
of the globulin proteins of seryum and to of her glycoprateins, which my
not occuReER lﬁg?fJL%PB@PS% S‘Erﬂ%n%ﬁ%ﬁc‘ﬂl%?f?b%ﬁ%g% W&g’pe?é af Pt Y?Q‘.led%ﬂe term
"1 munogf oAk offhe idv@niiseci fically includes "antibodies” (Abs). Wile
anti bodi es ex %It E)l ndi ng specificity to a specific antigen,

i mmunogl obul i 1jé041hc| udi poblidatiand, iphted fplicaivhsppdierts,and othedyef¢rehkesnol ecul es
that |ack antigen specificity. Native i mjrurf‘logl ohulins are secreted by

di f f er enfeRtieRedEheEgin ate ingprppdted bydrpterense Ik thel fgtrs®nunogl obul i ns wi t hout

any antigen specificity are produced at low | evels by the |ynph system and
at increased 8 WD 03/072736 PCT/US03/05549 |evels by myel onas. As used
herein, the ternms Defimitivagl obulin,” "lIg," and granmmati cal :

[0042] Unless defined otherwise, technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs.

[0043] One skilled in the art will recognize many methods and materials
similar or equivalent to those described herein, which could be used in the practice of the
present invention. Indeed, the present invention is in no way limited to the methods and
materials described. For purposes of the present invention, the following terms are
defined below.

[0044] The term “immunoglobulin” (Ig) is used to refer to the immunity-
conferring portion of the globulin proteins of serum, and to other glycoproteins, which
may not occur in nature but have the same functional characteristics. The term
“immunoglobulin” or “Ig” specifically includes “antibodies” (Abs). While antibodies
exhibit binding specificity to a specific antigen, immunoglobulins include both antibodies
and other antibody-like molecules that lack antigen specificity. Native immunoglobulins
are secreted by differentiated B cells termed plasma cells, and immunoglobulins without

any antigen specificity are produced at low levels by the lymph system and at increased



variants thereof are used to include antibodi es (as herei nabove defined),
and I g nolecules wthout antigen specificity. [0045] Native
i mmunogl owolodn7a¢ e usual |y heterotetraneric gl ycoprotei n®CofUSORORSUY
150, 000 dal tons, conposed of two identical light (L) chains and two
I denti calky 18y YnyeldilasCAGHE& hdedmh tHel telids ‘G@tumop®bllink eth,? anﬁ%ﬂaﬁﬂx\/aticﬁhai n by
one coval ent disulfide bond, while the nunber of disulfide [inkages varies
anong t herhsavheredfzire ssaf todnélhde entibodiestastsaginthove defiseshy skl mleehleeavy
and light. chain also has. regularly spaced intrachain disulfide bridges.
Each heaW&th‘EﬁéFﬁ‘gqr}é?e‘égc‘(%e end a variable domain (VH followed by a
nurmber —of Co%b@%]t d iy B $mnfeR©Blob Y aré %ﬁﬂlyﬂﬁe?e@teﬁ@ﬂeﬁ@'g@c@ﬁx@éim af one

o

end (VL) and a nstant domain at its other end; the constant domain of the
| i ght chabiont 150,000 dajtoes] cahtposedhef thoridenticalnighé i) dhairsiand divo tideatipddggvic hai n,
and the |light- chaip variahle . donain js aligned with the, varjabl.e domain
of the HERVRPa B .CH Ii"zﬁif F&W af h&'ﬁ‘%ﬁ@ aah?aary Fihg@?%%%e %ﬁvéﬁ]el% FI.}SE 589¢ or m an
interf aC&hﬁf%ﬂ@% he Jri &%ﬁlpd@ﬁg]k?gévya&aaarﬁoﬂ ihalksyy dRARL RS- difeRA6] The

main | g 1I'sotypes (classes oun serum and the corresponding |g heavy
chai ns, ihewvglobufiar &otypeses Eaalr ehehvstand hghtoehaif 04y |has g@gplarly hsgangd t he

incipal Ig i h i i bod i sed i I . i ,
Phi o ant mEagyin ABSIE wiEch] SeehiEavy BENBHAT GLoRS Suha RIADRHOeA G (Kihds |
tightly fo?lo%& 1ioy(c;l e?@fi?&ﬁﬁﬁp Hbﬂlﬁns.aﬁﬁjch lYg?g ?hﬁﬁi (ﬂhé b ondddiy d(ﬁﬁéﬁﬂ% bRe

antigen, causes release o I stam ne and ot medi ators of 1immediate
hyper sengid (W) aid aRbagtantaloptdinrat iys othbreendn thel doastgnicdanesin toff dhresljght kbdinds ng hay
fever, asthma and apaphyl axis; and y serve a prodt e[‘}%tiééﬁ rol e agai nst
par asi t edlignpd vt thegiirsy gonskat dpmajm pktheheayy hasesnd thy lighteehain v ®tions,

such as SAhlitds alibfaf fithTHE Qab1 Wnel 8P e Wlavl U2fl] P IICARIR)dcid e | 0
uced i pi cally has

first in n response to an antigen; It ty lower affinity

t han ot hgkidaed hleosilicvedty e phdoecfeck bettveen drdligs- typiheavy-ghajpema@atde i c.
[0051] IgD (8 chain): this Igis found in relatively high concentrations in
unbi | i cattoBdP¥ bl ood, nmay be an early cell receptor for antigen, and is the

T TR, BEACE AR PRER AOEE AO R

ant i bodi RShdalnEhdieh, SBowiiit paraithéseiaelstedbeldbwl | | ength 9 WO 03/ 072736

PCTUS03/ 0554[90047] IgG (y chain): the principal Ig in serum, the main antibody raised in
response to an antigen, this antibody crosses the placenta;

[0048] IgE (g chain): this Ig binds tightly to mast cells and basophils, and
when additionally bound to antigen, causes release of histamine and other mediators of
immediate hypersensitivity; plays a primary role in allergic reactions, including hay fever,
asthma and anaphylaxis; and may serve a protective role against parasites;

[0049] IgA (o chain): this Ig is present in external secretions, such as saliva,
tears, mucous, and colostrum;

[0050] IgM (p chain): the Ig first induced in response to an antigen; it typically
has lower affinity than other antibody isotypes produced later and is typically pentameric.

[0051] IgD (8 chain): this Ig is found in relatively high concentrations in
umbilical cord blood, may be an early cell receptor for antigen, and is the main
lymphocyte cell surface molecule.

[0052] The term "antibody" herein is used in the broadest sense and

specifically covers monoclonal antibodies (including, but not limited to, full length



nonocl onal anti bodi es), polyclonal antibodies, nultispecific antibodies
(e.g., bispecific antibodies), and anti body fragnents as |ong as they
exhi bit twe odez78e€d bi ol ogical activity. [0053] "Anti bodyPCramgpneotsgy

conprise a portion of a full length antibody, generally the antigen
bi ndi NG Q8 ¥RInh P BhhIdM: gmw hal EXEPRIIES reiltigbifeoshtivoiRg R, bispeatflaude
Fab, Fab’ ,noF( zlilb' ) 2, and)’ fragjarrent s; di abod%‘%; | i near anti bodi es;

si ngl e- ahtibodiesnaridemtipodyofraguingsas lang asithey iexhibititha desiind bisdesied agtéyied from
antibody fragnents. [0054]. The term "nonoclonal . antjbody", as,us grein
refers to an%g&ﬁ]boqgrgmgﬁdéﬁ g%gin‘?t}tbnf‘ﬁnﬁ%sﬁu? i 8# asﬁ%ls{egﬁ@i %ﬁﬁ’f ¥
homogeneays APt LIRS bikdife or YREaHIOEVY dMaln. BRihHIEd b antodp fiapinigitd he
popul ation ar®e | denti cal ex%ept or possible naturally occurring nutations
t hat mayindedy Febsehib'i Fabtnand divofragreentdbdiebddicsallingat asthodies; singletihgh y
specific, being directed against. a sjngle.antigenic site, Furthernore,
cont rastanflbOdk@ﬁlF@H]leF;@ﬁgFn"ggﬂe?’éicﬁgl’?‘g%ﬁ%@i OHN'%%PQE’ ftaHLeNRi ch
typically in di I " i i i hect i i ?
determ nants g%ﬁt opte[ilg,t&g{acrﬁaﬂrr%drlloc gﬁg?éhgﬁ?lg g%ﬁ%iﬂ"‘%ﬁ%g«% fgg aggg?%yst a
si ngl e dgfifined frant a opilitoract supeantiflBObahogdneownasibbdies . anthe bodivasiaher ei n

specifically include "chinmeric" antjbodies (i nogl.obulins), as well as
f r agnentantibpdigs epmpning B Ropulatien IaEFn’(jle‘éf‘écaE ﬁé‘iﬁp‘rgi o ‘Pletqq@rgl&pchgmg

bi ol ogi cal tiwi : 56w j @l :

Nt | el Wb pueBhE b fpfidfle > Wiond(Rbrd 3L o hiEhy

4(3) : 21422 %ic( HIBG) directsiidagdinsted siigle aRtigenic Nite . FuxtiedmSod, . in USAtB4L 8439- 43
(1987)). [0056] "Humani zed" or "CDR grafted” L,oilms of non,écﬁu(gmn &eeg _
muri ne) coamentisgdl e@olekonpl) nartihadru mEprEBions nwhiche tmirallyt 1HEde gliffsrerh whi ch
h bl e . . ¢ . - . .

nypor vartrappaicr SERURT pERh Sliftod acl iR GhEks FERIAMARTAL Mbady s o)

such as dl%éﬁﬂafgﬁﬁkta§iﬁ§bidéteﬁﬁinlaﬁmmﬂialanﬁgéﬂmte having the desired
specificity, affinity, and capacity. In some, instapces, rk region

. franmeyor.
(FR)  resi duel9085] t hdhsumenoslanalnaigikadiasi hergie sapcdcallypinglts pyhimeric

corresponding. non- human . r.esj 0 ' I.ORST

Furt her rﬁi&%’f)glﬁ:ﬁR%W%%l%brﬁhi%%%?g’iel%syﬁg%k Erﬁ%g |f$ ?éeﬂ(; o) ?%)éﬁb%lsls&élgraesstp%es

whi ch ar st tHed#RBed Bioldpeeal a@iniyell.S APdtekradty. 40816,567t Heforitoner adnPideody, in
order to further i_n’g}rove ant i body Sf)rope,rties _such as affi nitai/. d;n _
gener al , NotheddndnSeii 54 831680 bo8dS Wl 984): Qi s Biokashelogres a3l 42041 (AP8&% | east
one, and pically t var i b Ny a4 hch all or substantially
all of t?féf%@‘ﬁzflb’a&?g’l\gﬁ%ﬂ‘ ‘&gggg%?%?%@oﬁdatygw?hose of a non-human

i munogl obul i Pmse{i al"HyHaneB's o MO | grafedd” fofms tofiencnRsuradre (4 f1p seurdfe) a
human i mmunogl obul i n sequence. The hunani zed anti body optionally also wll
conpr i seamtiboflies sareahyroan iimmugpglohulingmiissipiens ANRo&ONEY ARHCh dypeyariable

region residues of the recipient are replaced by hypervariable region residues from a non-

in

human species (donor antibody) such as mouse, rat, rabbit or nonhuman primate having
the desired specificity, affinity, and capacity. In some instances, framework region (FR)
residues of the human immunoglobulin are also replaced by corresponding non-human
residues (so called "back mutations"). Furthermore, humanized antibodies may be
modified to comprise residues which are not found in the recipient antibody or in the
donor antibody, in order to further improve antibody properties, such as affinity. In
general, the humanized antibody will comprise substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the hypervariable
regions correspond to those of a non-human immunoglobulin and all or substantially all of
the FRs are those of a human immunoglobulin sequence. The humanized antibody

optionally also will comprise at least a portion of an immunoglobulin constant region

10



10 WD 03/072736 PCT/US03/05549 (Fc), typically that of a human

i mmunogl obulin. For further details, see Jones et al., Nature 321:522-525

(1986); awo oReTBérann et al ., Nature 332:323-329 (1988). [PO®ATRP3/05549
"Single-chain Fv" or "sFv" antibody fragments conprise the VH and VL

donai ns S cA ISR Hr &l

pol ypep P%&e%'gi] ﬁqp{at thn%rhg Hl?’ﬁgl gvlgggﬂypfg{r)tef}lggéfsﬁé}{uﬁe? conprises a

pol ypephufige B2 NKRI-5DE{ 186 atnhe{e\dﬂnmnd et Wl Nafred 382:303-£29 @A&HI es the sFv to

formthe desired structure for ant en b| n For rewle of dsﬁv see
T st ORASE S Py AHenTrat et e Vi an
Rosenbur,g_and %Danhs he§é)lflltﬂ %rdo\@rl,}lsagpe If}lgygn{/gyé dﬁy&fqrag‘@,gep%ﬂéé dnhfin4) .

[0058] P39 ers o snall anti gnents with two

ant i genRhadilnane Wp% mémfrmgmmes appiypeptide ety petrean they Vnizad| e
domain (VH) Tconnected to a light chain variable domain % In e sane
pol ypepNLdemmlmhlGIVBnab1W}le SFW foun Hep desired REHctyg der qnglg B néﬁ’@r %8 all ow

D e g e PR Rh s S M APEE r FRAb AR RARL DlR1 .1 o cec

omai NS 0 chain and create two
anti gengi arsd AB8re e@sa@@‘iﬂﬁﬁV@ﬂ@g,dﬁ@Tﬁoﬁe@pm%3Tfu{1|994) for exanpl e,
EP 404, 097; 93/11161; and Ilinger et al., Proc.. Natl Acad Sci USA
90: 6444- 64480458993) Th¢ 0e8v]"dirhedies! pké@fgﬁ@nsmatll petbodyn frgBents VIER used

i S5 B A R (e
conpr is % e&?c'drto Qf lidiR RHSAM Vst 2518 ABBALS(V ) \ikkl@'ﬁaniél‘bcﬂﬁie}m&%wlwm (Y Va).pai r of
antlgen I'ng regions. Linear antibodies can be bispecific aqr

nonospe (Byf using {1 ﬁﬁB«ﬁ] thatris itémo m%%tO@lOWIHI%bGW@@ theng QAR ﬂ}egsl?)“}es ot ypes

may have_the ne .variabl e relons

caviti eschalé‘vg}‘? %’%arte%ve&l P8 l&{e COIlIl Hgm L'ﬂy (?%lrél on O%l e?%a heavy
chai ns. éﬁl{g d”‘éﬁtl deR GRSy ﬂ‘fesaﬂDlhBHM%%é @@éhbéﬂ moee fillyamtfbbexhmgee not
i nvol ve |rec In b| ndi ng the anti body to an_antigen, but exhi 24%

vari ous Eif flec097; W@@B/ﬂdﬂlél andclollivggraett dlcifraci Narl o'ﬂc%eqc’ar{{%893§

ant i body- depf g cellular toxicity (ADCC). [0061] Some of the main

ant i bod>ﬁ4i4§(§ 58% s (classes) are divided into further sub-classes. 1gG has
four known Su[hﬁéﬂsseﬁ“hel giref o) - “Hngéiz e(n‘ﬁgbdleég@hély %Sﬂdaﬂdoﬁgﬁﬁt hyst) ,

whi | e | gA ha known sub-cl asses: éal) and | gA2 ai}l)’ [ 00621 The

t er m " epippligetioni sefesedot ghe eﬁEtbOd@SbldnSnrlbg siint eapasy (fmﬂ% retear &g

8(10):1057-1062 (1995). Briefly, these antibodies comptise a pair of tandem Fd segments

(Va-Cul-Vg-Cyl) which form a pair of antigen binding regions. Linear antibodies can be
bispecific or monospecific.

[0060] Antibodies of the IgG, IgE, IgA, IgM, and IgD isotypes may have the
same variable regions, i.e. the same antigen binding cavities, even though they differ in
the constant region of their heavy chains. The constant regions of an immunoglobulin,
e.g. antibody are not involved directly in binding the antibody to an antigen, but exhibit
various effector functions, such as participation of the antibody in antibody-dependent
cellular toxicity (ADCC).

[0061] Some of the main antibody isotypes (classes) are divided into further
sub-classes. IgG has four known subclasses: IgG1 (y1), 1gG2 (v2), IgG3 (v3), and 1gG4
(y4), while IgA has two known sub-classes: IgA1 (al) and IgA2 (a2).

[0062] The term “epitope™ is used to refer to binding sites for (monoclonal or

polyclonal) antibodies on protein antigens.
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pol ycl onal ) anti bodies on protein antigens. 11 WO 03/072736 PCT/ US03/ 05549
[ 0063] Antibodies which bind to domain 1 and/or 2 within the am no acid
sequence WD mpari7ee sequence human CD22, or to essential | y PCRAISSHOES49

epi tope(s) bound by any of the nonoclonal antibodies specifically

di scl osed henghqy SURRR5:EBAich b8 dcthin ANEhd/B2-WidinGRe diind defat i 11 ed

by "epitope ppr ng. ere are nmany net hoés known in the art for mapping
and charagieté &f Rgiveeqiepcahimman GDAp bt wpasentiallp the wivespitope(s) batinddysol vi ng

the crystal structure of an anti body-antj gen L.ex, co A ssays,
gene fr agieftthemenaeclend)anibediss ?P%’h%agyrdﬂ%&s?‘g%ﬁn%&’is &h g3 2512’339%?’ as
described, £ X bl § i AW anth&@nge nlddl NHethods

Ant i bodi s,mgﬁ%%sgp%a?lyb%\/g%euaﬁ?&%80?%1@%? ?ﬁ%’ngr bor Labor at o?y Press, Cold
Spring habharin Hhewrl&rkmadRR andaharadierigingt the tibeatigend épitmgerent pextpmessi on
assays, the open reading frame encoding the_protein is agnent e% ei t her

f
r andoni yindnding spbeing fthe eyl sEueBigs PF G8t %W@d&-ﬁa“%%c?%féﬁ GPPELHOn he

expressed fragnents of. t T ot e] i : MeTal t Y

det er m r?éﬁﬁysﬂ% © JRRment g g??glr?g & gér?gff\,%?g?'ﬁtgg%%%}é@eg’éseg?dg%glé’e%%&%& g&% and
then tragsexddse iaThapfeans|ctrRalomnindl LatepUsing Antiboidiesog Lalborstosy Miassance of
radi oactive anino_acids. The bindi g‘glof the antihody_ to tB radi%ti vel y
| abel ed @oldtSpiring Heabprdrboratery: fress, §olEPpanedaBpLi NeH NOBFeS; §i HCPEPE and

gel el ectrophoresis. rtain epi es..C i i 4:l hng | arge
librari €9 tg ge?%ﬁa%ﬁ?lg@%?fﬁél°§ea5%§’§t@§ 0%?% g%%@ne%ﬁéfﬁlgfeﬁtéb%g? éég%roﬁ h %age
parti cl egadrpbiadeeiltieb kaidofty or bishedifiegbneticconstrubtibha et thelreautivitgfof the

over | appi ng peptide fragnments can be tested for bindj % to the test

ant i bodyexpressécishgmdritnof thg paessimywith theeantihedseto begpviedhisriciesmingd; dbF &eis

defi ne i near epitopes of about .5 ] J : kbody

bi nds. » cEeBRETSTRY ‘ohe e Bapdieh bt PP BB Rl PRk AP, o
ant i bOdid&%tcﬁ@%Pﬁ%,Zﬁl indenbieaad oPfadidatlivahing 0 Brbindging of thwpasibodsThe

most wi dely used and rapid nethods for determ ning whether two epitopes
bind to toithemidicmtively laheled pratdiy frogments ppihen detsrmingd by dpapgRisstpigf

assays (e.g. ,c etition ELI.SA assay. LG : fi . i |1
number o FERERR T e BT epRaE Cah U e e BF e b iR of

ant i bodyy,nlistalebide tificAdsi @SHlayed dtRbiukfazedf phage R6tisled (phapd ibmriegnd t he
ability of unlabeled antibodies to_block the binding of |abeled antibodies
is neasAtterhativélpng defiied dibrary of evertappingmeptigdreiragmenipean berigeled gqrrhl %0 acid

i no. aciuegp GBS SRty SRl e | PP Bl R aPE Ry deihe -
linear epitopes of about 5 to 15 amino acids.

[0064] An antibody binds “essentially the same epitope” as a reference
antibody, when the two antibodies recognize identical or sterically overlapping epitopes.
The most widely used and rapid methods for determining whether two epitopes bind to
identical or sterically overlapping epitopes are competition assays (e.g. competition
ELISA assays), which can be configured in all number of different formats, using either
labeled antigen or labeled antibody. Usually, the antigen is immobilized on a 96-well
plate, and the ability of unlabeled antibodies to block the binding of labeled antibodies is
measured using radioactive or enzyme labels.

[0065] The term amino acid or amino acid residue, as used herein, refers to
naturally occurring L amino acids or to D amino acids as described further below with
respect to variants. The commonly used one- and three-letter abbreviations for amino
acids are used herein (Bruce Alberts et al., Molecular Biology of the Cell, Garland
Publishing, Inc., New York (3d ed. 1994)).
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respect to variants. The commonly used one- and three-letter abbreviations
for amno acids are used herein (Bruce Al berts et al., Ml ecular Biology
of the CeWb,03@7B@nd Publishing, Inc., New York (3d ed. Pe34)Sp3/oss2o WO
03/ 072736 PCT/ US03/ 05549 [0066] As used herein, the term "pol ypeptide"

enconpasses EWS?S {sxgn%gg Fl{e?é(}ﬁ,i B tdrRC 'poli PG tils iepBoRpRb@l peptided hd]

"Sequence id ined as the percentage of amno acid residues in
a candi gedteinsdfecladiag fidiad p@tednd. dentical with the amno acid residues in a

native polypeptide sequence, after i gning the sequences and introducing
gaps, if necd@&@ﬂy, tRequgeqsii %Wh’é%ﬁﬂ%ﬁiﬁf?‘ﬁé’?‘@@ﬁ? lﬁ‘8§°]l%(58§1i{hiletsy, and
not consj derin ny. raat | tols i : r 4 be aSesience
dent 1y e BIRESERARE (R tnk heRiaE L e i B e e N
BLAST2. %o%%f)ﬁ@er sqasnddehitdredighingAht sequehcestandl infrodut@@73aps; Eapprseary BAST and

PSI - BLAST: a new generation of protejn dat abgse sear.(f?h. progr ans” i Nucl ei c
Aci ds Reshieve 5he33RSinwD DerceRk SylieRsfeldspitys ARd gt CORSIqeEing ALY CPRPGRAIVE,j ¢ 1

th tion of the Penal ey t ' j : As
used norapiRcan R pF Ul Lphle TRART, Chhe VLR, RERid dtds e

benef i cighe@feddshs RECBIBIASHL0 kebwhicas defnediby Abshsl afalt (i997), Geppddon,
beneficial or desired clinical results include, but are not limted to,

al | evi atBloASEf asl MSL-HFAST i neve reeasetion ofoRiAsR dptabse sqah RPgHMS 2 ed

(i.e., t .worseni . ) i r LG Qhlued WRRR

progr ess%r?%ﬁ;——a%é%—g%?lc tla—%ggggr 9{5%% isg}?elsgar{a%?{e %l%dslegked;gée State, and renission
(whet herey cBRidnl G thOPera®ly Fbpmiswhehhehidids esttabll e or undet ect abl e.
"Treatment™ or "treating" can also nean prolonging surviv ared to

| as, co
expect ed sur vi0068] i f Asoused diersinyi‘figatnreait pierfreating Tisey %@ﬁ‘?a"ﬁé?r OBRIIAG ng" i's
an intervenLi.o rfo d with.the intentionR.f - ty] : opmnent
or alt er]?qu‘ﬁhflﬁ 0 p‘gersHS‘iE gg?}(’%ﬂfreséﬂtai ?8}; 8‘(%1%95&&0? &@3 ilngeﬁysﬁ"qe?g%%l%ﬁtﬁg\é%
"treati NGinid@hkhls LR but f8rAPEHticd tbf ARivintioh cdRdmptopph) iminishmeat of

preventative neasures. Those in need of treatnent include those.al r]gady
Wi t h t heexdéergorfodiseaas, siattilizeds(iehows worsenipg)ctiaterd dipasss islay ot slgwing o

prevented. Wth respect to autoi ne di S reat nent.: T in .
SONE | rrp‘%11 RASHETREI eSB! %?lﬁ‘ffi?tboﬁl, Or%baﬁp}lzo 3@% o(ﬁsegt%%ﬁ%t%’ e ﬂg@%ﬁ)ﬂa&%ﬁggt one
clinical ﬁ)aﬂiﬁipéxot@té?f, WiteheR WERLABING: BlideRaadld. N“Tiestntnb] @c'ltreating't em adsmt ext

of B cel mal i gnancies, the treatnent may reduce the nunber of nalignant
cell's; rmdacerdlbezing sorvivaiag somparedpiotexpsttedy sHomrml of nak BEFVingeTEedd of

Lk e, RS WP T el G PRI e o1
development or altering the pathology of a disorder. Accordingly, “treatment” or
"treating" refers to both therapeutic treatment and prophylactic or preventative measures.
Those in need of treatment include those already with the disorder as well as those in
which the disorder is to be prevented. With respect to autoimmune disease, the treatment
results in some improvement, amelioration, stabilization and/or delay in at least one
clinical symptom of the autoimmune disease in the subject. In the context of B cell
malignancies, the treatment may reduce the number of malignant cells; reduce the tumor
size; inhibit (slow down or stop) the spread of malignant cells, including infiltration into
peripheral organs, e.g. soft tissue or bone; inhibit (slow down or stop) metastasis; inhibit
tumor growth; provide relief from symptoms associated with a B cell malignancy; reduce
mortality; improve quality of life, etc. Treatment with the antibodies herein may result in
cytostatic and/or cytotoxic effects.

[0069] The term "B cell malignancy,” and grammatical variants thereof, are

used in the broadest sense to refer to malignancies or neoplasms of B cells that typically
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tunmor grow h; provide relief fromsynptons associated with a B cell

mal i gnancy; reduce nortality; inprove quality of life, etc. Treatnent with
the anti bwoioe®731@6 ein may result in cytostatic and/ or cyPer@msoI®osid ects.
[0069] The term "B cell malignancy,” and granmatical variants thereof, are

used in_t.he . S j ' aveeslagisém ©h-B cel | s
t hat tySflﬁealpﬁglgsﬁg%@a%g’/Sglfg%é@%%ﬁlﬁ%gg/m 5549 g?,?o;lg i 2 | ynphoi d tissues,
such as [jRstRidEEaRY Qichlagrhiroit dastroihiastinahyrael, salivary gtandrandmenjungiphoi d

ti ssues, such as thyroid, gastrointestinal . rg@ sal i . nd]éan

conj unclihg sreatnyeng meghogs 9f Hie RFE%%H’é’e‘Eﬂor’tsrPS‘”;ﬂ;‘F e‘r‘ﬂncFere(ﬁé?l'Bﬁsﬁﬁee i“Frcal Iy

concern 2-positive. - | > [ f Réh-BWa bR IyhpiBhat i on,
B-cel | é’%)‘t%? CIeSt mﬁ%lﬁl-“gog‘gﬁ’f’h‘t gﬁ%ﬁ%ﬁo@n%aﬁ S8t B ﬁ%%honay,lﬁfﬁm tiple
nyel ona BlRERNIEphoRG) Osiiltiple | @ykemaa, chiaiic ylymphbcytice lkdkeinga, baity cell

prol ynphocytic | eukem a. [0070] The term "autoi nmune di sease" refers to a
condi t i denkeizland pealymphoaytie gukemiq s aggravat ed by, the production of

ant [bodi 51 Ggyive. Yo AONRL AR MRSt fo hdRRAChEAChlts T ch

the i mMmune s S own organs and tissues. B.
Det ai | edydAesfitit Ridr@Vatedlby, Aé phadiesm Jf0RHDBOdIB makiivegwith nbrnEDdRdyrtissmes.onal
anti bodi es ‘desi ghat ed H!3y22-7,_ HB22- 23, HB22-33, HB22-5, HB22-13, and

HB22- 196t &r & céabtion imnbichathe ipawine syyten Bistdenly afacks bgbody's R B2HB4, 892,
Tuscano et al., Eur. J. Imunol. 26:1246 (1996), and Tuscano et al., Bl ood
04(4), PB83SY$82 (1999). HB22-7 and HB22-23 are available fromthe
Anerican Type Culture Collection (ATCC), 12302 Parklawn Drive, Rockville,
Md. 20852, under Accession Nos. HB22347 and HB1 1349, respectively. The
preparation Bf tHegeilethiPedsniitien i s al so described in Exanple 1 bel ow.

Epi t ope mappi ng of, CD22 h_ﬁs d.shown t hat these bl ocki ng nonocl onal

ant i bodi es bind t ot he lg-1ike domains or to epitopes which are

associ at ed W"Z[‘ohﬂc}he fH16&dnd Whtl-0DbD K ncheBmnals itibbdieand&hpated UFHB22-Pat ent
No. 5,484,892 and Tedder et al., Annu. Rev. |nmmunol. 15:481-504 (1997)).

The heap22:4d, HER-33hHBR2var HRBM-d3r end dB3ZH6nEe skusn, HadapYeb BeTes ar e
based, e nghS Frielits pola ERPy ikaF Prot T op IR RL SR e R o 'S
ant i - CD22, seftdchasles , vbdoshe 38y aned (1950qr aB2:7 ahd EB320£23HBR Available

from the American Type Culture Collection (ATCC), 12302 Parklawn Drive, Rockville,

Md. 20852, under Accession Nos. HB22347 and HB11349, respectively. The preparation

of these antibodies is also described in Example 1 below. Epitope mapping of CD22 has

shown that these blocking monoclonal antibodies bind to the first two Ig-like domains or

to epitopes which are associated with the first two Ig-like domains of human CD22 (U.S.

Patent No. 5,484,892 and Tedder et al., Annu. Rev. Immunol. 15:481-504 (1997)). The

heavy and light chain variable region sequences of the antibodies are also disclosed in the

present application.

[0072] The present invention is based, in part, on the unexpectedly superior

properties of blocking anti-CD22 antibodies having the overall characteristics of HB22-7,

HB22-23, HB22-33, HB22-5, HB22-13, and HB22-196 in the treatment of B-cell

malignancies, based on results obtained in a xenograft model of B-cell type non-

Hodgkin's lymphoma (NHL). The invention is further based on the use of blocking anti-

CD22 antibodies having the overall characteristics of HB22-7, HB22-23, HB22-33,

HB22-5, HB22-13, and HB22-196 in the treatment of autoimmune disease.
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HB22- 23, HB22- 33, HB22-5, HB22-13, and HB22-196 in the treatnent of B-cell
mal i gnanci es, based on results obtained in a xenograft nodel of B-cell type
non- HodgwDn3m7479¢rphoma (NHL). The invention is further bas&dsesoishe use of
bl ocki ng anti- CD22 anti bodi es having the overall characteristics of

HB22- 7, HBZZ-[%§7%]HBZ 318 nti-CIB22 nRonoblPRdr Adiboaied daBAR- hafe b dnfestdddaat ment
of autoi mune di sease. 14 WO 03/ 072736 PCT/ US03/ 05549 [0073] The anti-CD22

nmonoc| onatthadtknbediieshecanm dveh madfor eyample, by dredlarbuidentehoethed ditnchler st art
such as, for exanple th {do 1 ho Koghl er d. MJlstein

Nat ur e %@?@%-M@W’e(%%i,'4§7ngy%&i ?@G%%c%%ﬁfﬁﬂ%eﬁﬁg&dé@ }Llf’frfct‘f’(gfdpl es
and Practj 59- 10Q3 (A@gg 1 S, 6) , 'm@,}

t echni qu&eﬁgq)rﬁ%}%& g)g']esgéméér exggnﬂﬁfce?gfsﬁ’ Lllgésé%;’Pg% ebrly?&?\(l%.mﬂz%??gm, ea%nd by
Wood et dikcloseiatforr exandild: #A6L9 PABRSNo. [ABIBLH67) tnd dynWecd goahosBamie t o

produce trans6geni c animals (e.g. mce) that are capable, upon
i muni zatl4ett '%{196|deuci ng a repertoire of human anti bodies in the absence

of endogenousgy no ' r [ "5‘%8?111' ida1ase Reep) ggscri bed
that the honn%’g%s gﬂeﬁglﬁ‘%ﬁlsgf&gﬁgfeﬁ&rg@%& tﬁ%a y (gﬁrelal:n{na ?ﬁgni ngQ)r egl on
(JH) gengeidapatiléli updhi gnramnd zgmmol ippeduritgamtepettoire rof duinian antibodiepliettee

i nhi bition of endogenous  antibody. production, Transfer of the hu

ger m |'i rRbspraeLrfgHegRIPRN imEKBOZlP PRN PIRAUE9Rn 198 EHAIPPIe A LD Prfseglggé N
o vaablF BB Baplol ol SRR URER BRI SEHLR) RROR, >

Jakobovi ¢imetic adnd ghiai-Une B6@nt 2bide 228ul{s1 8O Ipmplcdd Abhibiemdef emtlogdnoug Nat ur e

Cenetics 15: 146-156 (1997)) have further inproved the technol ogg and have
gener at eghtioly meodyrction.angesiercohihechwraan gerat-tpe yamunggloBikR g8ng PHAY Hht |
when chall enged with an. anti e s hikah. af {4 ni fuld vy
anti bodi &¥. %{Péh%gnugagﬁirg%:gg\%gg r%glrlnlrlhla‘l{h%ep r??\‘%%&?a{)f; g%ﬁ%? a'lr%ié%%%gs]g uman

heavy chaigdenahdlidnigaht S&haigh Jhiawovitibnallli Frec. \idrh AtelieSéiobis4ia0, Rhgl-255
endogenous JH segnment as _described above. The Xenonouse Il harbors 1,020
kb of hut@A3Yidakaporttaells detie 36moarwi8{d9%pr oxi matel y 66 VH genes,

conplete DH a regi ons ang, t di-f f er . nsd-a 0i,ans b and
x), and al so ﬂgvéﬁrsﬁgﬁr&{]e%bgto?l'h r?glﬁﬂelgf%ezlﬁgqtgbnl% gin%i%ng]t 9?’2755\/@%93%215 Jic
segnment Sixﬁ%&ﬁv@(t&eﬂ:@ﬁnola add thab® iep&ratet Al i@ df i tiankfease niit€ eesibmged yis

resenbl e ose seen in humans in all respects, including, gene .
r ear r ang&¥ensmouse JEnthial, wherl challgpaed ovithe an ERELeR nSERCERRS j &gy dully

prefer enﬂlimaqlalll YntBORS> l%g vs(/)a\é%rchﬁ%jé) 9? Qé)rﬁﬁliﬁ‘@ﬁqitéé?ﬂloﬁsof megabase human heavy

chain and light chain loci into mice with deletions in the endogenous Ju segment as

described above. The Xenomouse II harbors 1,020 kb of human heavy chain locus
containing approximately 66 Vy genes, complete Dy and Jy regions and three different
constant regions (i, 6 and %), and also harbors 800 kb of human « locus containing 32 Vk
genes, Ji segments and Cx genes. The antibodies produced in these mice closely resemble
those seen in humans in all respects, including gene rearrangement, assembly, and
repertoire. The human antibodies are preferentially expressed over endogenous antibodies
due to deletions in the endogenous Jy segment that prevents gene rearrangement in the
murine locus.

[0076] Alternatively, phage display technology (McCafferty et al., Nature 348,
552-553 (1990)) can be used to produce human antibodies and antibody fragments in
vitro, from immunoglobulin variable (V) domain gene repertoires from unimmunized
donors. According to this technique, antibody V domain genes are cloned in-frame into

either a major or minor coat protein gene of a filamentous bacteriophage, such as M13 or
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due to deletions in the endogenous JH segnent that prevents gene
rearrangenent in the nurine |ocus. [0076] Alternatively, phage display

t echnol ogyo(osbasd erty et al., Nature 348, 552-553 (1990prTamsn3/ms4used to
produce human anti bodi es and anti body fragnents in vitro, from

! & L3k - e i c eWhal '
! mnog%f%h'dgﬁpgaafepgag tfénc(ﬁ@nald%g}é GRARABRST ] § 6OMeUstapEpaitEes

donors. “Accor IS tec antibody V domain genes are cloned
i n-fr anBedduk® theifilfgentausrpjuticleocontiinora single-graodest PNyereoppiofathei phagent ous

bact eri oph : h ML3 5 WO Q3/072736 PCJ/ USQ3/ 05549 fd, .and
di spl alyE@ptloglgeeafﬁ@ls?gtclp@?\aiﬁseén‘?flogﬁ%i‘“ﬁ@ﬁ B stcﬂc(caaig Lﬂ”?lﬁg 8%t ’F?ég%ﬁgge
particl gq-lﬁ%%g&%g@g gE&eeJciohﬁgE%%%ﬁ lekhiblihCRBiApDperfles | THhS 118 plaggded DNA

copy of h genore, ctions based on the functional properties of
the ant phieshs heQtES ptdpeities of e celbn Phéiget displge can rpeaftirmgd ihe varietybody

exhi bi tisglg@{nh?s%@rg%]gpert_i es. e'cl;‘ggsmgglp E{}g}g{gé m m( ﬁ%y%ﬁ@?ﬁ%(}t h(?zg‘?%ﬁperti es
of the afs; ' P YIBVBFCs ‘ f2 ts; for
their reyi.ew see, e g., 40h cagewd an ' bGhed CHisr ent

Opi ni on “YPH*&¢ r”ﬁ??rﬁ‘%‘?alB#ZS(@g’l iéﬁ?g'ifg%ﬁ( 1%69‘%]%1%@\%% gm%ﬁlrecseegmof Vo gene
segment gun GaRsQE fotSEhet AispRiyagEladison! @y, Glaewre 390, 624-628 (1994 usdated 2,

624-628 (1991) isolated a diverse array of ti - oxazol.gne ant.i,bodi from
a smal | dremgorayorfisntiaeszplane ppihagiss fem %ﬁf@éﬁ@da@rqmnﬁti’% lf‘ﬁ@‘fs‘gf eens
of immunRjzed mce,. repertgir - V= £Om ' [ hidxanogdonor s
can be (r:{}o'ﬁgliers i¥gd gﬁ)&n gﬁ? %%86 féeég Pg)\éngﬁz?(\?;g{rlééé 4 ;H’g?lél ogﬁfiiggensﬂo

(i ncl udiypgnsehize@MHunensInoeabab dei GakRicel andentibadity td al divesa grtaieof

techni ques described by Marks et al., J. Mdl. Biol, 222, 581-597 (1991),
or Gif fantigenst (imluc,lingwszlﬁa‘mtlgenﬁ)z cary 1% rﬁslﬁtqdlg‘lﬁsyt!alh‘/nfoélow&}% ﬁ’&l teFﬁ%k(ﬂ%*
response, antiho enes, a l,at,e i t i r SRy C
hyper rrutdgﬁcirg’ﬁ}i%y% S ? "{-h@%‘?‘?ﬁﬁ%&%@??ﬁ%@%ﬂ% %@%n greﬁhﬁ’lgher y

af finityy aned7B egloss o $RAtaxl BEmihe Respbisenintibody pbims accumulaeghuttionn ar e
preferenttally repli cated and differentiated during subs ugnt. ant i gen
chal | enge.a Highsraten ouratic ppeaasatiann %@%%@Ré@%sé%ﬁ’&? FHhe e hni que

known as."chai p. shuffl.ing" g r eBLal T limmk@h 78
(0077 MightTy prwite andq fbgt“r?gg 2&?5@?’% g#h‘agrﬁ%‘%rsﬁ‘?ﬂ&ﬁdnan woeldbatif gar;
obt ai ne;{aréﬁé_rdﬁlﬁa@ﬁ r&li1fRtedyar@aaitfeeriiated odethgbyuis eqiean bitideny clabiphgeci s t he
heavy and |ight chain V-region genes with repertoires of n t.ursﬁlaﬁl. "
occur ri ngtwak prapgss cayi be peiriekied &y)enarloxmg dhealiephny@Rralenay 25 78Dy ng

and ant | GUASS fi o el Hont 11 ot 107Dk 1R s i E HE R b Bk o P
maki N9 ViSfYad RHRBIRDABE AL bp PRiEe @REST Ot BS iligRvbeon sdpsmtialbe deptiacing
the heavy and light chain V-region genes with repertoires of naturally occurring variants
(repertoires) of V-domain genes obtained from unimmunized donors. This techniques
allows the production of antibodies and antibody fragments with affinities in the nM
range. A strategy for making very large phage antibody repertoires has been described by
Waterhouse et al., Nucl. Acids Res. 21, 2265-2266 (1993).

[0078] For further information concerning the production of monoclonal

antibodies see also Goding, J.W., Monoclonal Antibodies: Principles and Practice, 3rd
Edition, Academic Press, Inc., London, San Diego, 1996; Liddell and Weeks: Antibody
Technology: A Comprehensive Overview, Bios Scientific Publishers: Oxford, UK, 1995;

Breitling and Dubel: Recombinant Antibodies, John Wiley & Sons, New York, 1999; and

Phage Display: A Laboratory Manual, Barbas et al., editors, Cold Springs Harbor
Laboratory, Cold Spring Harbor, 2001.
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Wat er house et al., Nucl. Acids Res. 21, 2265-2266 (1993). [0078] For
further information concerning the production of nonoclonal antibodies see
al so Godiwg,03872%8¢ NMbnocl onal Anti bodies: Principles and Pcaaitsoyess48rd

Edi ti on, Academ c Pr ess Inc., London, San Di ego, 1996; Liddell and Weks:

Antibody Te 0gYy VLK QEVAIEMA 1Bk B (F6iRNibh bF Sntdali sher s:
xford, UK, i@g@i Br el ttlgqng gﬂﬁ@ﬁ% | Recoﬁ%% nant ti bodi es, Joh!rz Wl ey

&I SonsOI fiNgiedfer Kradi@9lyathdse ﬁ’hggentm@m éguveA vu_eapmteapﬂﬁwydlmsﬁggpf igagtbas et

, t Cold S Har b L 001. 16
V0 03] OmniBleaR s Ms9ReS rodhod Bakh L e RIRE: RIS el oped
for the R speston g, 8 {)E;!g 9%9§estl ? SH&R{f@v‘éi‘t!h@&ahla%oeﬁtB%‘éﬁ ddvageent s

wer e de via prot’eo intact antibodies (see, e.g.,
Mor i ot @r&fucéd direstly BY Q@d@)ﬁ[hmﬁltd@ls‘y sellsl\/de)IDd?@I@Ae %-Smﬁ@grg@ﬂ; Calarb@

Brennan et al., Science 229: 8 1985)) ver f ragnent n now be
pr oduc edlingstheresoveres) frpac Bngilh °}W8§?a”(¥e‘l°|u§ edﬁ% rfo%& EE?EN 3 frag"&ﬁ“ﬂ Fagnent s

b
can be | dif SLL Y SaYPI646L18 Boogehd yatflachemieally yeonmbads baslaar m
anot her \giHqREé MRbine ZifiRr XG4 1@ piotndte assedhblyust thg H(hi:é)zlmcnlemﬂ@ Apgp‘émgm to

pronote assenbly of the F(ab')2 nol ecul e. Accordi (f o& appr oach,
Fv, Fab toran@@@b qm)wacéngémEattem B@bl)%(#%tsdlcﬁ%gl? 9SG ?%‘ﬁ] 1< ﬂ%nﬁ&ﬁ‘ant

P el B S OB B P LR ok 2fp‘%%“ts

Het er ocqpjilugalpBareht tolRslileBed prasiaed of two covalently | 0| ned ant i bodi es,
are also within the scope of the present invention. Such an{? ﬂodl es have,

for exanpl e,[088Hn pfl@mmmg@tetaangb@dwwwpwét@%m|%0V1a WO cel I s

oot | cart DRt ot SoR i oo P ghBEA PG, P gl s e

Het er ocaldaHgR! ﬁee@{Brb Hes trBt 1ﬂﬁ1md?ste1ﬁlcens fNynhwaslveidis €d1S. PaessNbi nki ng
met hods, using we nown, commerci al avai |l abl e cr oss- i nkllgg a\%&t S.
[ 00811 T4r;é7€a9ﬁq),bmui Gy tofatment off HEY nnfepmmﬂ‘rf@“é @ppligrtion drubhertion: Not, or

humani z V, h ific
ant i bodlg@%ﬂ &F@r%/@(fég?%gelg%%@% Igs té%ﬁﬁbg%&é E%Ve‘%fé‘fé% ;Hgirﬂgsx npl e,
agai nst @l afitdietrobs-Hfkihe aMbingas), us1§g1abeua$mecﬁ>ﬂ;9 cofabRfcialGDaRailabiw codsker  CD
antigens expressed on B cells, especially antigens associated with the

t ar get edlifkiggddentsal i gnancy. For exanple, CD20 is known to
[0081] The antibodies of the present invention, whether rodent, human, or

humanized may also have a further antigen-specificity, to form bispecific antibodies. The
second binding specificity may be directed, for example, against a further B cell antigen,
such as CD19, CD20, CD52, and other CD antigens expressed on B cells, especially
antigens associated with the targeted B cell malignancy. For example, CD20 is known to
be expressed in more than 90% of non-Hodgkin's lymphomas. An anti-CD20 antibody
(Rituxan®, IDEC Pharmaceuticals) is in clinical use for the treatment of non-Hodgkin's
lymphoma. CAMPATH-1H (anti-CD52w) is another antibody developed for treating B
cell malignancies. Bispecific antibodies including a binding specificity to the CD20 or
CD52 antigen are specifically included within the scope herein. Another B cell antigen to
which the bispecific antibodies of the present invention can bind is HLA-DR10 (Lym-1),
a known marker of non-Hodgkin's lymphoma. Bispecific antibodies can be generated to
enhance tumor localization as well as to recruit and/or augment‘ the tumor-specific

immune response. Examples of other antigen targets include, CD3, CD28, and the Fc
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be expressed in nore than 90% of non-Hodgkin's | ynphomas. An anti-CD20

anti body (Rituxan(r), |DEC Pharmaceuticals) is in clinical use for the

t r eat mrentwofodfem13dodgki n' s | ynphoma. CAMPATH- 1H (anti - CORPZ®E)USOI0z8mDt her
ant i body devel oped for treati ng B cell malignancies. Bispecific antibodies

includin eg @ﬂ? g?%ﬂcé-tnfﬁ: Cﬁéﬂﬁic%ﬁ%o@l%s afelxpeABd tdRVe@nBanced

speci fi Caf ope herein. Another B cell antigen to
whi ch tbﬁo@xﬁcﬂ@@nﬂj&mﬁulbﬁlﬁpﬁﬁrememlhmopmsemi stirmivelt i on can bind is

ant | bodi os. cHBE ohaiacits bBumah SNSRI HOERPToB FORCAE it L. E 0
of her oA A PAr BEER S HEpadts. Se PBERoS sl R e R S aR %R

PCT/ USO3h0 534 Blest & ptbod&exﬁﬁﬁli@vhe@%ékmndlffémﬁ)antﬁo&pemdagmzarthc setices ar e
expected to have enhanced CytOtOXICIty and, eﬁ b roved
reni ssi epitoptie aan@dip@tmm Yiading ayeryp] This methodi d(—?éenﬁ‘i‘rf?ﬁl @13@8“ SR APy t he

same epl | oS B8 HEEZ Rnd B2 1R YR horkERR B SRR Rongd il B iB22- 196

can be i he si est way to determ ne

whet her f)iwpe@' Fi@rc8ftpeiidi Hﬁdingé‘asﬁ@&ﬁg e zenfifeed ame largpitmbe of slifferent
conpetitton binding assay. This nethod determnes if the anti bodi es%éi

able t cﬁomnhabs:k31egchh®tldﬂm16dsaltﬁgﬂ@ phé)ﬁbﬁbdt%él Bt i e MOTHCUBIIRY VRO
conf or Jdonal .near . epi io i an be
b D ARG BGRB8 ] IO 0D ol asnpty e

conflgu nat's using elt | abel ed

antigen aﬂﬁbécﬁ&edoe&o@mhb bafing dfabdied AMibodRemoTtie avepai snhaf medshiesl msreay t he
antigen 1s inmobilized on a 96-wel| plate. The ablllt){ of unl abel

ant i bodirediosdivel acénzyme lbbelsli digr drtherpdatails sest fO3oxABWIS QWREDCR KT P ’er{ is

% 2‘?%%?{%%%32&%?0%?% 05 WP U 3 Ty MR S AR, et
al ., (Zﬁ%o%uré\ﬁte?gﬂsCaﬁ&r 269- 5374872(—429@4?199%\) Kekokiel ad) ImmiGadichveses .
50: 4872 8

1990); Kuroki et al., I'nvest. 21:523- 533} 81992)
Kur oki  eX1:583- 538—@1992)jmolm_?tEélﬂﬂmdc(ﬂl@glzl)”la‘iﬂf (1997 20 Usipg i bodieg;

Labor at I L b
abor at ohyLAREEEY A, PR e g DRER YR RSy, EIE SHE Flabt 000
Al ter naty 8l Mo regsncél‘acbﬂringélHa%UrtN@@ Y6RRPI999, lqﬁ1386689erfor med by wusing a

t echni qué based ‘on fragmentation of the anti gen to which the anti bod
binds, ei t hejo08andomliermatively, speai addiioge seitore BABING AR Bperdermed

et g S S A Ok TR Sy B MO sty
by PCR t &GRpiHiSmIY 8F bPWRifRy odeBib T6AItRICHOH @ddetermining the reactivity of the
fragments obtained with the antibody. Fragmentation can also be performed on the
nucleic acid level, for example by PCR technique, followed by transcription and
translation into protein in vitro in the presence of radioactive amino acids. For further
details see, for example, Harlow and Lane, supra, pp. 390-392.

[0084]  According to a further method of epitope mapping, a set of overlapping
peptides is synthesized, each corresponding to a small linear segment of the protein
antigen, and arrayed on a solid phase. The panel of peptides is then probed with the test
antibody, and bound antibody is detected using an enzyme-labeled secondary antibody.
(Harlow and Lane, supra, pp. 393-396.) ,

[0085]  An additional method well known in the art for epitope mapping is
antibody selection from a random synthetic or a phage display peptide library. Phage
display libraries are constructed by cloning complex mixtures of peptide-encoding

oligonucleotides into the amino terminus of the minor coat protein gene of the fl-type
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translation into protein in vitro in the presence of radioactive am no
acids. For further details see, for exanple, Harlow and Lane, supra, pp.
390- 392. WOMm841278€cording to a further nethod of epitope mappisng/0ssa9 set of
overl apping peptides is synthesized, each corresponding to a small |inear

segnent h ot gl i 8§ LY 86mPARrdalBP by AlaPRASS exbifplpanel of
pepti degaélgktﬁ%%ebr%%cgldp%h&tﬁﬂ? ?2%'{1 ant i bodyf aﬁ}g boSnd anti body is

det ect egrous Negv Bglend Bislababahe dibsaics mdaryplified b dtocks, (dddrthawamaliqueine,
supra, pp. 393-396.) [0085]. An additi Ona}l?& wel | known in the.art for

t ho
epi t ope Shisisinh oj igpresent WEHiple epRIES (06 FaF H&egep ST SHORSy F S VP ) hage
di spl ay tide.library. g gf(lﬁpl i j r dedgdeedaltya
cl oni ng a@ﬁﬁ%qyeffn]inxetr%?'es Aoaﬁﬁ’%g 'PI e- éﬁ)é%é(jia?égacrd&%?tsgnﬁ%fﬁ%ﬂ des into the
ami no t epEphkEnef ahlenvoudrplegatrepembecd Henbowfd piiage hite-¢lytpd and 8sadgo

03/ 072736 PCT/ US03/ 05549 ssDNA phage. Suyc h display libraries are
comer ciiafletty bagtetid, adside thef Wle@%ﬁ§P%%S qmﬁi}f{] pw?rgEﬁb‘gH%gpléﬁ SaPys| eTﬁgal
i braries, ar lified i IR¢ T€Rt 4{d0
et osertienG SRRt bR MR Aaf LRSS (R Rbec e BBAP ridiOhy, e bl REKEM! add

ant i body,OHNAtLp@RE theARké QY i$ seti@ngddagAnalysis asfl the cequenby encquting dur e
called "biopanning," and unbound phage are renoved. The %%un]g gﬁ%ﬂe are
el ut ed grgtids suwhish thafeatibodyabindy fefined ihe sproificdiverdt: b aatibeR: | Koraipift i ed.

di vi dugl .pl f. th i nal df
cpect 11 ARIRIRORE Bl 1ol DoPE el el P F A BRI O

siteis ISRRUEREEDp. Avabysi s of the sequence encoding the peptide to which
t he anti body binds defines the specifjcity of the anti bogy For f%t her
details see, [086] SmiNdn-lndarsgodant) avibrdigs cmh by fwither sodinedtomeke 1§88y angd

Harl ow and Lan upra . .397-398 .. [ 00 - ( 1bodi es
can be f@?ﬁehwtaﬁ{?dquﬂgﬁﬁaf"gaﬁﬁ?g %Pﬁg‘ﬁﬁm%br gﬁlsrﬂél}'%g%]{ﬁw ({)krS %ﬁ%g%ﬁ&gfc?ﬁlggl

appl i catgfke @faﬁﬁrﬂegioﬁg}één@%@érﬁ&tgbﬁ deviedupeclfigity bpliceduse hmanadinstanegi on
gene segnents of desired specificity spliced into human constant domain
gene seghmmis demeescgmacmys (S@@,S.-g-lﬁhSeHﬁeqﬂg\f.o- 4,84666%57) . [0087] Non- hunan

Gt gont oty URBA us Pirg-Ewaon oBBTBOR et dak st b dup@iEed shogpes &
From & r e B e o flo. ac, d 00 ducs. are often
r ef er r edhumarazed' antibody 'has pBS prmets, amisocasichresidugs intradnged; ket frony mnen-
"1 mport hl)/nelleru{ 2gdrge.d%%gsienﬁon- unrgarllr{ azu%}niooz{]cic? Midues are often referred to as "import”
residues, which are typically taken from an "import" variable domain. Humanization can
be essentially performed following the method of Winter and co-workers (Jones et al.,
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen
et al., Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences
for the corresponding sequences of a human antibody. Despite the relatively
straightforward nature of antibody humanization, simple grafting of the rodent CDR's into
human frameworks (FR) does not always reconstitute the binding affinity and specificity
of the original rodent monoclonal antibody. Properties of a humanized antibody can be
improved by suitable design, including, for example, substitution of residues from the
rodent antibody into the human framework (backmutations). The positions for such
backmutations can be determined by sequence and structural analysis, or by analysis of
the variable regions' three-dimensional model. In addition, phage display libraries can be

used to vary amino acids at chosen positions within the antibody sequence. The

properties of a humanized antibody are also affected by the choice of the human
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be essentially perfornmed follow ng the nmethod of Wnter and co-workers
(Jones et al., Nature, 321:522-525 (1986); R echmann et al., Nature,

332: 323-3@0 0302889 ; Verhoeyen et al., Science, 239:1534- PE3ASO1L6658) ), by
substituting rodent CDRs or CDR sequences for the correspondi ng sequences
of a hupan antib k e el [P bfzddahiskan Of

anti bod aﬂﬁﬁ@ﬂ?‘zg}?é&l n%@?ﬁrr%%gg glgsggt%ﬁgh%e? %élrl]lzas'éir Sgeﬁ?mié%gé% into human

f r amewokdesobicRl Ar®sdies! irkkpayive rofaha stquente identtybtonthertpdeitf nahedjorahd
specificity of the original rodent nonoclqnal antibody. Properties of a
hurani z eatibodyi (Bisdso-eslled Hxed; fitspeverks BPrLash)ab MOGSEPIRLY> S &HIRS,USF or
exanple, suhstitutio f. i du f 2 EROG {gne human
f r amewor B¢ %E‘f&w&saWﬂBﬁ%ﬂ %%ﬁﬁejo %‘Zig i s{eﬁ%@ﬁé@? %?rﬁl%ﬁmeﬁfggﬁnut a%al!b([)%l%gcan be
det er mi (RSP BAUBMEE oA BEkt 3t mikthod)al Aesvadiys its anathetbyppaorchy sorsensus orhe
vari abl e regi ons' three-dinensional nodel. In addition, phage displ%y

i brari esrrolne dsquengse aretused.caryiragments alcthe ﬁaa%e“@ﬁséweb%?éiwlﬁg’ﬁ Sk i the

anti body sequence. The . propertie WA<le FE-Ta) P hondéissal
a1 ected BprnangnorcasHeERE gl Gl BB A Pa 228
frameworkypbfed y experinments used a limted subset of well-characterized

human nonocl onal antibodies, irrespective of the sequence. idepti té%i to the
rodent nonocl[808§] anniibodsid(veriants ef amitiodies prspateds hyaRN BFIdauesYsER) . Mor e

recently, sone oups use . variable reqi i i i i uénce
i dent i t \POP¥® (O Pt aypijablen P P& GPSh 6‘9?ﬂ?oﬂn%#gaé}h%a'ﬁp?ﬁqpﬁféte?rﬁhﬁﬁﬁ“fit
met hod) §h§1q ?ﬁb@ge i-amobeN AapR Fes&Ampks by @optide yhthegier Mlicnemiseqoidnces

are used, O ragments of the fr.amavvork sequences W thin each Hﬁﬁ?& or
heavy clhhngesatsoaidyealtee gpsiriransletiord] gracesses phike Jupapized gr Vatng ARt n

nonocl onal , nti bodi es. .[00881 Am no_acid varki .Of .anti bodi es prepared

by any t@@hﬁ%ﬁﬁ‘é" S g%@@%em(gr&p%%tﬁo&%fgsl%c%g)%}gﬁl@a%%g- can be prepared by

i ntroducing a@@éﬁp” %%bﬁ&i%"a@é?Q@osﬂé’c@d‘ﬁﬁ%g)ﬁd&%@dﬁb&ﬁ%ﬁiiﬁ@ﬁaﬁ dhantor , f or
Y

exanpl e, by pti'de synthesis. The am no acid changes also may alter
post - t r awgioat i(efiatis pnddemde Chen. Tmwunelnmabillbd 28 (1920 drighimnd-Mppson,

i bod h i ) i.tion. of i - S .
"oos9s. Kpthca L2638 8pYDue el iEGho RhrBOSok HRind ot ARl BEl BN | S
regions &%&I@ﬁ%&@g ki (?%gmer TR ol 132: 128 - (USIMPI6)WWitwe and

|

Morri son, 15: 26- 32 97)). The oligosaccharide side chains of the
i munogl afdiloward, Bidckeont. 2541 154188 (1980),nd thomtemelagular inderactiqpbetWesinnol |

he i nt rBGTEPRG 8 A6 EheBpRlEn oRph i cieet T OBt AP prehfiled ) and

dimensional surface of the glycoprotein (Jefferis and Lund, supra; Wyss and Wagner,
}

Current Opin. Biotech. 7:409-416 (1996)). Oligosaccharides may also serve to target a
given glycoprotein to certain molecules based upon specific recognition structures. For
example, it has been reported that in agalactosylated IgG, the oligosaccharide moiety
“flips® out of the inter-CH2 space and terminal N-acetylglucosamine residues become
available to bind mannose binding protein (Malhotra et al, Nature Med. 1:237-243
(1995)). Removal by glycopeptidase of the oligosaccharides from CAMPATH-1H (a
recombinant humanized murine monoclonal IgG1 antibody which recognizes the CDw52
antigen of human lymphocytes) produced in Chinese Hamster Ovary (CHO) cells resulted
in a complete reduction in complement mediated lysis (CMCL) (Boyd et al, Mol.
Immunol. 32:1311-1318 (1996)), while selective removal of sialic acid residues using
neuraminidase resulted in no loss of CMCL. Glycosylation of antibodies has also been
reported to affect antibody-dependent cellular cytotoxicity (ADCC). In particular, CHO

cells with tetracycline-regulated expression of B(1,4)-N-acetylglucosaminyltransferase LI
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portions of the glycoprotein which can affect the conformtion and
presented three- dinensional surface of the glycoprotein (Jefferis and
Lund, supwe;o3Myzs6 and Wagner, Current Qpin. Biotech. 7:408TABE3/(F9D6)) .
A i gosacchari des may al so serve to target a given glycoprotein to certain

mol ecul g@?@ %%lg s?fﬁn?aglgi% s gatB@?ﬁg%dﬁﬁﬁﬁn%fLUf&Eﬁﬁgeélcm waS¥eitlel toi t has

been re a actosyla t he ol |gosacchar| de noi ety

“flips’ h@wmgfrmﬁelaew@t:arcn@tgz(tsmmometmdMa@mbtlecN_adéﬁww|(lu%%9§hm ne
resi dues becone available to bind rr%nnose .bi ndi ng rot %) 8‘&9 hOtt{ha et
al ., Nature K0090]1: 2@lycosylptiop augnts of paibRMies AR by P?ﬁ%‘ﬁ Y fe

oli gosac har i es f. {SF 6%%%) Q—(—K&llléj tﬁl%leoﬁ&&@é%ﬁ@é“lnhémf&z% MY Rition

nmonocl of F ™ ecogni zes fi gen” of “human
| ynmphoc gt aidibdi@dnes hidonbLhkered mﬂmﬂrshaen@/areyux(d@ﬂsa)agamclesnd@sequeeob in a

conpl ete reduction in conplenment nediated |ysis Q\% égo d e§£ al e Nbl

| munol Glgosyiatidn 1:8gdy dep9e on thnibpe g 1&8@@@ @XPré?ﬁ) |an é’ 1peey

resi dues using ram ni dase res :ation of
ant i bodicé’i t}@fsussagféjf RSB} etcgrélb{n%gt ;Iglsle@é} ﬂ?i Bg epleerﬁc?%%ﬁg%ﬁlflul ar
Cyt Ot OXigd i ey ﬁ@ng%el}L fheRaikile ‘éb'l'l Adignifitit vashfichsvin tie glgwsalayxoh ipatemexful at ed
expression of (3(1,4)-Nacetyl glucosam nyltransferase ||| f(% :ﬁ ?,5 072736
PCT/ USO 30 dict Gurbe espect@dga;epc@gyﬂﬁer%wifér%zgle Chanad1Z 90039 0H8?

bi secting CNAC, S ort t @{%Qp (&Jgg@a et
al ., Natlﬂrgdﬁt‘%’t é‘éht el"‘ih fgﬁ) ?f@g ?ack%oggféﬂ yCcosS éds 1'8%81;1/al’l ants of

anti bodi.g n‘f’rﬁH?:Rgnr&%f‘cﬁ@ﬁ%Q ahﬁb&ﬁélsl fnxclda@ drb®th gloyle, Qﬁydmtfommlsmdresulmret he
under | y| ng nucl eoti de sequence. In addition, the g} ycosyl ati on
@l

ant i bodldeﬁsnmyoxyges]atldne 1, tpridationt Wbﬁpe%@ndeihﬁ d@‘et @Hﬂmﬂﬂiﬂdﬁé‘a}zﬁé‘i’e@ot i de

sequence. cos | at i.on depends do press
t he ant |P6‘€Rﬁfe‘){ ]éert fhs gér ﬁ%'?att%}/)ﬁ‘e 24 ¥ %evexpr es 5;5 art?éﬂl%r y;éasgo r%%rlllgﬁl

gl ycopr %fl'u&'xi i‘i’m‘a ué}ﬁﬁ P QflleRSpredsing Aetin ahzynidieinapieed iin Soligosacahariide t he
native ce §i gni |cant varlapl ons in the glycos Iatloné)atte n of the
ant i bodipesdwraion H#). & Ratene iNoss 84783 8: 545&@,26? agfl 5,278,298)-0|Clyeaseiqfion, or
272:9062-9070 (1997)

whi ch af9eg@in §pst ?ya?qy nogggaina%eon a8 &r’ﬁ?el}?’a%%r%%%g? | onglgfd ant |r{)q§1|[ o5

i nclude gr &nd bﬁdafs@'lﬁtﬁrﬁfo' InGulifien ethe eeBsibinant hosy gelhedri lon, pH,
purificati o%&%s Oglr?g the |i \}g)l?l ous met hods have bee}g} aqu@rp sed to
t

al ter t heengligatigspkakemnd, q:gtm&;ierdeﬁeﬂmveWreﬁropﬁﬁsﬁlgﬁﬁftﬂlinc?meérofﬁe Ssm

ol | gosacEar e g‘r‘rfaiasﬁeaﬁ»eﬁqﬁ%ea%%%ﬁ% PaRERGE "5 04 3351 5. 510, 261 and

TR B e e s e o e oo
antibody-directed enzyme prodrug therapy (ADEPT). ADEPT is a technology that
utilizes the specificity of monoclonal antibodies targeting tumor antigens to target
catalytic enzymes to the surface of cancer cells. There, the enzymes are in position to
activate prodrug forms (e.g., a peptidyl chemotherapeutic agent, see W081/01145) of
anti-cancer drugs to their fully active form.  See, for example, WO 88/07378 and U.S.
Patent No. 4,975,278.

[0092] Enzymes that are useful in the method of this invention include, but are
not limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs
into free drugs; arylsulfatase useful for converting sulfate-containing prodrugs into free
drugs; cytosine deaminase useful for converting non-toxic 5-fluorocytosine into the anti-
cancer drug, 5-fluorouracil; proteases, such as serratia protease, thermolysin, subtilisin,
carboxypeptidases and cathepsins (such as cathepsins B and L), that are useful for

converting peptide-containing prodrugs into free drugs; D-alanylcarboxypeptidases, useful
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exanpl e usi ng endogl ycosidase H (Endo H). In addition, the reconbi nant host

cell can be genetically engineered, e.g. made defective in processing

certain twpas/onf73pol ysaccharides. These and simlar techrCauses/esses wel |
lI;nown :jnfgt heﬁért. [0091] The antibodies of the present invention may also
e use : &91@%/ j DZYiRE dfddn £ AR e PT is

a technol %55 tﬁtzlal?gbhtl I Szgisa{ ?ﬁ%ﬁ%pgci ficity of%&l’ ?E%I()hanti ﬁ%ﬁvgis@g

t ar get i ngizgmeDsudinad feakctosidnsy gt newaminigase cusefit yioe sonvsrtingeglyesylated of

Ils. There, th i it i vat.
(ere! s o EhredinoPANRUTRE Wt OF SobvGhad Al Bt R 4 oo ™
drugs tﬁg&g‘rﬁk gn}{%&#ze%n?g%%ﬁ/ Sriln a368ased, Qucle¥PpI Q1liInNND 28847 37 Seraeitir). S.

Pat ent _ 9 Enzymes that are useful in the method of this
i nventi of amidase)eusebult far eonvedting idmigsederivatized ledl their pinowphidtogees (v68f ul for
converting phosphate-containing prodrugs .into. fr drugs; aryl sul f.atase
usef ul flﬂ’fen@wgﬂ i%gpl?ﬁib’%ﬁ?t@f P& ﬁ?sg?aaﬁ’reg'drlﬁlg% ei‘%erfft 8”'%?'%%‘1 Friggeely

cyt osi ne, GEaR 03 éilsz?rﬂt‘{jti?fagﬁvi B! R BOMlRKhE g Q&Y bOSk&Ld Nt O
the anti- "cancer drug, b-tfluorcouracil; proteases, such as serratia

pr ot eas egonkvbi® thd pywirngs sfuthici ihivaition invafrbo syipepdivgases, argd Masshpp¥amee (such

as cathepsins B and L), that are useful for convertin tidescontainin
pr ;)dr ugs>3&A-41%€ 987 géﬂtEbOQV?i‘ﬁ?W%F%R%%Sp?%%B@Parﬁgé’g Scngid @@em )
03/ 072738 R 0 i odrugs that contain D-am no acid
substi _tu%ﬁggéeﬁgﬁ%%%gég?%{oc%teauﬁ&?\égibb nza;/tgr{élé such as (3-gal act osi dase and
neur am ni dase[pg9sf ul Idfuneoesmjagdiesn@f gihyc astibatied hemiwdaragalse nipecificeldy dr ugs;
(3-lactamase useful for converting drugs derivat,ized vvitog 23-. | act ans into
free druepsompassed Sxithis inventian; FamERoCcogHgAtes SOMBHICH pitipogy Sapipgded tha
penicilli G am dase sef i r :] jzed at their

am ne ni ‘f}i&]%tﬁélﬁsag\?\ﬁ%t %uc}lpa%e%&mfggzee pfﬁ&g%r( p gﬁgf%églgf/]fa g‘%‘ﬁ sé,' respectively,
into free drupgmo4p t eSpRaificIey, Vthe effidacpadithe antitCDEhzytinddies Bartinvéanybe al so
known in the art as "abzynes", can be used to convert the prodrugs of the
i nvent i ofurthar enharced by i dpajugetiofn to seeylogic radirisqigne, Ngt aﬁ%w @E@.ﬂﬁs?@ 458

(1987)) . Anti body- ab ' t . he : :
For el | PARRSTEY ORI ne L GHET o AopfinBhORREE), DS TR s olipes! I
| munocopcu@at s ekarhple, @it iapedy ¥s, betheusedaie cihival ppetcé.i c@lbky suitable

enconpassed by this invention. |munoggnjugatgs C r,se an antihad

conj uga’Ej &dl(ﬂ@t@esémlbd%ﬂl@oa@@ﬁﬂéﬁ%3181Hatu%hgr%m ggpzﬁ)‘%a%{]?’%@ rﬁe?gayt oxin,

or a radioiso 0094 i £ [

anti bodi es h ehg)lgﬁl an eélllotl%grggéutfccalalggntst h%s@lfuf' Cﬁf:y ﬁIe t rﬁ‘en@ﬁﬁbn CD%%
immunoconjugates include, for example, adriamycin, doxorubicin, epirubicin, 5-

fluorouracil, cytosine arabinoside ("Ara-C"), cyclophosphamide, thiotepa, busulfan,
cytoxin, taxoids, e.g., paclitaxel (Taxol, Bristol-Myers Squibb Oncology, Princeton, NJ),
and doxetaxel (Taxotere, Rhone-Poulenc Rorer, 'Antony, Rnace), toxotere, methotrexate,
cisplatin, melphalan, vinblastine, bleomycin, etoposide, ifosfamide, mitomycin C,
mitoxantrone,  vincristine, vinorelbine, carboplatin, teniposide, daunomycin,
carminomycin, aminopterin, dactinomycin, mitomycins, esperamicins (see U.S. Pat. No.
4,675,187), 5-FU, 6-thioguanine, 6-mercaptopurine, actinomycin D, VP-16, chlorambucil,
melphalan, and other related nitrogen mustards.

[0096] Toxins to be used in the immunoconjugates herein include, for
example, diphtheria A chain, exotoxin A chain, ricin A chain, enomycin, and
tricothecenes. Specifically included are antibody-maytansinoid and antibody-
calicheamicin conjugates. Immunoconjugates containing maytansinoids are disclosed, for

example, in U.S. Patent Nos. 5,208,020, 5,416,020 and European Patent EP 0 425 235.
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further enhanced by conjugation to a cytotoxic radioi sotope, to allow
targeting a radiotherapy specifically to target sites

(radi oi neipeBh®7apy) . Suitabl e radi oi sotopes include, foPCEABNPIFFL 1131
and Y90 , both used in clinical practice. O her suitable radioisotopes
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WO 03/ 072736 PCT/ US03/ 05549 "See also Liu et al., Proc, Natl. Acad. Sci.

USA 93: 8&aBis 2ari¢indesiunoterin lredybe prepitet &arfessribedo; Vaite s’ 4heSd¢e osed,
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protein coupling agents such as ucci ni mdyl -3-(2- pyridyldithiol)
pr opi onaméionSeBRjde tb thenativody.abree, WA94/1HiZ6unct i onal derivatives of

i doest et hyl i H e ‘
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acid residues of the antibody with an organic derivatizing agent that is capable of reacting
with‘selected side chains or the N- or C-terminal residues. A preferred type of covalent
modification of the antibodies comprises linking the antibodies to one of a variety of
nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or

polyoxyalkylenes, in the manner well known in the art.

b2 Pharmaceutical Formulations and Treatment Methods

[0099] B-cell type Non-Hodgkin's Lymphoma is a term that is used to
encompass a large group (over 29 types) of lymphomas caused by malignant (cancerous)
B cell lymphocytes, and represents a large subset of the known types of lymphoma. B-
cells are known to undergo many changes in their life cycle dependent on complex
intracellular signaling processes, and apparently different types of B-cell malignancies can
occur at different stages of the life cycle of B-cells. At the stem cell stage, acute

‘lymphocytic leukemia (ALL) or lymphoblastic lymphoma/leukemia can typically develop.
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| ynphobl astic | ynphoma/ | eukeni a can typically devel op.. 03/ 072736
PCT/ US03/ 0554@10gPeCJN§%HOE§g]€1€ISI Isyréﬁlﬁp%éﬁeoﬁlsﬁr“é’@{ﬁcg%‘lzeésqyy hefpeati ¢

| homa/. . a. i ' i fiod - ' |
ot ol oale R, SR Bhoer TR ELG Y8y PITRO ol gl bty o€ plide0 01 1
cel I's bebgas canideode Igxplosedes. (Sygpeda 1y Cames infound bn owo or myreplyorphtricde

| eukemi a (CLL) or small | ynphocytic |ynphona, while after antigen. exposure
t ypi cal | §reppon; the|same Sidg b kb diaphragel b |thimy pagprderandsrdt o Bk belns

Mo 32815088000, BP0 455 A AR B Bl
aggr essi ue thef Baiphgheds ngdurand, on@®) ethér lyqgihonodyr meang) they spheoisile. ofFde
exanple, Burkitt's/non-Burkitt's |ynmphoma and LCL  |ynpho bel ong in the
aggr essi d@PQ%@p{naV\HlSPélaV‘hH@Céhts’[%%%h&%%erilﬁgqulﬁ‘eén1156111?1} g egqleasc‘éh]f"ét cel |
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lymph node areas and/or to the spleen. Stage IV: (1) Cancer has spread to more than one
organ or organs outside the lymph system; cancer cells may or may not be found in the
lymph nodes near these organs, or (2) cancer has spread to only one organ outside the
lymph system, but lymph nodes far away from that organ are involved.
[0101] Current treatment options of B-cell malignancies, including non-
Hodgkin's lymphomas depend on the type and stage of malignancy. Typical treatment
regimens include radiation therapy, also referred to as external beam therapy,
chemotherapy, immunotherapy, and combinations of these approaches. One promising
approach is radioimmunotherapy (RIT). With external beam therapy, a limited area of the
body is irradiated. With chemotherapy, the treatment is systemic, and often adversely
affects normal cells, causing severe toxic side-effects. Targeted RIT is an approach in
which a B-cell specific antibody delivers a toxic substance to the site of tumor. The
therapeutic potential of RIT in patients with B-cell NHL has been shown using different

targets, including CD20, CD19, CD22, and HLA-DR10 (Lym-1). More recently,
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[0103] Although CMRIT is currently viewed as the most advanced therapeutic
approach for the treatment of NHL, the antibodies of the present invention alone have
been demonstrated to provide superior results both in terms of tumor volume reduction,
cure rate and overall survival, when tested in the well accepted Raji and Ramos
lymphoma xenograft models.

[0104] Autoimmune diseases are caused by a breakdown in self-tolerance
leading to subsequent immune responses against self, including the production of
autoantibodies and deposition of immunoglobulin in affected tissues. Autoantibodies
form immune complexes that promote complement and Fc-receptor mediated tissue
inflammation and destruction. Since B cells are the source of autoantibodies, they afford
a rational target for treatment of these types of immune-mediated diseases. B cells also

can present antigen and regulate the development of effector T cells. The pathologic
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on of anti bo

dgrenls HHAEIREL SN’ cdiscase, Rpders

etiol ogy and

syngrome, ankylosing spondylitis, Lyme arthritis, Guillain-Barre syndrome, Hashimoto's
thyroiditis, and cardiomyopathy. Other diseases associated with antibody production
include, but are not limited to multiple sclerosis, atopic dermatitis, thrombocytopenic
purpura, agranulocytosis, autoimmune hemolytic anemias, immune reactions against
foreign antigens such as fetal A-B-O blood groups during pregnancy, myasthenia gravis,
Type I diabetes, Graves' disease, and allergic responses. The methods of the invention
may be used to treat any other disorder or condition in which B cells or antibodies are
implicated including, for example, transplant rejection.

[0106]  The anti-CD22 antibodies herein are typically administered in the form
of pharmaceutical formulations well known to all pharmaceutical chemists. See, e.g.

Remington's Pharmaceutical Sciences, (15th Edition, Mack Publishing Company, Easton,

Pa. (1975)), particularly Chapter 87, by Blaug, Seymour. These formulations include for
example, powders, pastes, ointments, jelly, waxes, oils, lipids, anhydrous absorption
bases, oil-in-water or water-in-oil emulsions, emulsions carbowax (polyethylene glycols

of a variety of molecular weights), semi-solid gels, and semi-solid mixtures containing
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treatnment are di scussed extensively in the Autoi mune D seases Research
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car bowax ol yet hyl. e ol.s.__of al.J : i ;

cor - sol Pt 1gvened it e GGy AR 8L flod R iy BaP i Dhrine

PCT/ USO34QR5(%s, £3dd0MBee. infe gy BAoah ed@bags:. RevBiophm. Bicmig 8:467 (0280 c,

wat er - based sol'ution suitable for adninistration by the intravenous (i.v.)
route. THES.Pohdest4.335.8AL.d:501 H2B8ahS83 HEES.¢8d 3019839 i nvention in the

har naceuti ca mul.ati o an r i j : ut
3% aeunl | yloap8 ™ e Ao ot Bl frétb fi¥entionton bt SAMA SR LRAR RBOLL
wei ght,  affbin¥fidd vt %ﬁ{eeftﬁgdpwticwgﬁmynsby Hdrubxchmpdd, Uit she vasecof iB-cels,

etc., in accordance with o . .
malignancies, such regimes or therapies include chemotherapy, radioimmunotherapy

(RIT), chemotherapy and external beam radiation (combined modality therapy, CMT),
combined modality radioimmunotherapy (CMRIT), or cytokines alone or in combination,
etc. Thus, the anti-CD22 antibodies of the present invention can be combined with
CHOP (Cyclophosphamide-Hydroiydoxorubicin—Oncovin (vincristine)-Prednisolone), the
most common chemotherapy regimen for treating non-Hodgkin's lymphoma. In addition,
the anti-CD22 antibodies herein may be administered in combination with other
antibodies, including anti-CD19, anti-CD20 and other anti-CD22 antibodies, such as
LymphoCide™ (Immunomedics, Inc.) or LymphoCide Y-90. See, for example, Stein et
al., Drugs of the Future 18:997-1004 (1993); Behr et al., Clinical Cancer Research
5:3304s-33314s, 1999 (suppl.); Juweid ef al., Cancer Res. 55:5899s-5907s, 1995; Behr et
al., Tumor Targeting 3:32-40 (1998), and U.S. Pat. Nos. 6,183,744, 6,187,287, and
6,254,868.
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particul ar node of adm nistration selected. [01071 The conpositions of the
invention may al so be adm nistered via |iposones. Liposones include

enul si onswofoeams3é m cel | es, insol ubl e nonol ayers, |iquid PCTySOAIISIO
phosphol i pi d dispersions, lanellar layers and the like. In these

pr epar at i ons {0k09] conPhs invieativeo fredtiments rmema]so rbet empleyetein veniddatich with

i ncor por at e of a.liposone,  alone i.n conjunction with a

d as rt
mol ecul e OH§F éﬁefbli’lﬁ%jsf‘)’t gURirgREps ghisopdgry etln gaa‘ewlars emhodimenisodie sehiectyist h

ot her th r I | t he
Chvent | opeReE Sl et BEUEOBEMHen CABAS Mg with RO SRICRI0 bt Gty ar 1
i ncl ude Metukaed, alOECNe@adinuebyticalinr ged/aphosphehtighflsmaathr 0|(e gsuch as

chol esterol . The sel ection of Ii pids is generally guided gy consi derati on
of, e.qg. Coﬂticﬁféf@r@rﬁé)m ze, aci d lability and stability of the |iposones in

the bl ood str rlet t.hod for,.preparing .

| i posones, e@gyy“ b@“ e %dg%ﬁﬁ?}é‘? pag J[SARE’C jeatyd "EF‘&?%@ éZlﬁir‘l}eng.
9: 467 ( 1@&0ﬁresenﬂr§entﬁ’@$ Wlll\ﬁééve @23 exptéshed bn Wbkr HdBenht B3E11928he ﬁf&gence
5,019, 369. 101081 The anti bodi es of the present invention can

adni ni st of etheal GW@2orantigen c sami hat iconfimiadh by hetandirdr apeutiques,r egxcherts For

el ude’ ERBNBYREPERy ek SE HrbiROR SR, E Aot (rirt REPSD SHECORRor nal

beam r adiaafipgay. (conbi ned nodal ity therapy, CMI), conbined nodality
radi oi munot herapy (CVRIT), or cytokines alone or in conbination, etc.
Thus, the ant i[01@ﬂ)22 ahhé fgihiody compoditorpy efsthatnventiemtaobe edminixtered mbinged

th CHOP h h d
(Vi ner | EPRE S OS] Drdrrint et o Bt ko ok i C?%L%aﬁvrarvsw%ﬁﬁ%r
treati ng RS HAAGKER0Bedly BRA0 MRralynibiAfE] {it@husciie 1ﬁ1'?£dentﬁlgb%gl Ly | i (fl > dl g

herein may be adm nistered in corbination wth other
anti-CD 28 lraramasad:@ﬂ@mastmhtmhelm MQlﬂmmheﬂtts,dﬂlesoutsmﬂadaﬂmstgtmh@O deT™M

(Im‘runorredlgsl Cé}%or hoOde Y- 90. gfm? for exanpl e, Stelng al .,
Drugs of 1h&° b reo b oy renn PYoR petindipl tCauch 3 Foritiaapusca befus
Resear ch infagidd 0dace3 33 1 fiwice @%eeﬁ{su%l other W&lﬁa@%m%bdl Zeq‘@act?%g fe of

55: 5899s-5907s, 1995; Behr et al., Tunor ‘Targeting 3 , and
U S. Pat admlosstra@pm%bﬁwbcuﬁn&(iiﬁ igi8dtionarithe dbs2geddp6Rds (ﬁ]?th\fﬁaﬁlﬁd @k, 3nd

T 0, 02240 Shole TS LGS S STEOLS 12,150 b5 el oved 11
grsrb\ag: Fegéﬁvl\}l(%lh e}ét?&fgliqrt@ﬁ&fnehﬁ hlstt&?atoﬁfér Vﬁégﬁg&?? B4, BedioaRr dhctbietypitapyt i on
considered by a skilled physician. For example non-Hodgkin's lymphoma patients or
patients with autoimmune disease may receive from about 50 to about 1500 mg/m?/week,
specifically from about 100 to about 1000 mg/m*/week, more specifically from about 150
to about 500 mg/m*/week of an anti-CD22 antibody as described herein.

[0112] The patients can be monitored by standard techniques known in the art
to follow clinical indicia of B-cell malignancy or the particular autoimmune disease. For
example, in the case of B-cell malignancy, tumor regression (e.g. tumor size in the case of
solid tumors), the phenotype of circulating B-cells or of biopsied tissues using anti-CD22
antibodies can be monitored.

[0113] While the invention has been discussed with reference to human
therapy, it will be understood that the antibodies of the present invention also find use in
veterinary medicine. For example, feline malignant lymphoma occurs frequently in
domestic cats, and shows similar characteristics to human non-Hodgkin’s lymphoma

(Bertone et al., Am. J. Epidemiol.156:268-73 (2002)). Similarly, dogs are known to

28



Ri tuxan(r), |DEC Pharmaceuticals) and/or an anti-inflammatory drug (e.qg.,
corticosteroids). [0110] In particul ar enbodi nents, the patients to be
treated iwoagom7a@nce with the present invention will haPeTEBAROBHPr essed
on their malignant B cells. The presence of the CD22 antigen can be

confirned by standar Lgu [1ooHRE Rl ehierd gdetto tIRACS,

bi ndi ngd‘%gglgéﬂa%eﬁ??fﬁﬁ%@é%ﬂ%%5‘?@?%%"1.%%2‘%%?%(1) a?m)ltE oo anti body. [0111]
The antihasind Am@shhiignat BfmpHoend. nixeindl anodeimotbateidmvnesdiesasel aigsHlsny
conventional nodes of adm nistratiaqn includi ng, brgé ngt limted to,.

i nt r avemoway injthe ed- Dosegssi and roupps of gemipigiiion degpg on %@9&5“ o
intranuscul ar, i ntrader . ; i ﬁﬁgad,f@}gi' i gdlt.at i on.

I n pap?l?ectﬁ?ag?d’ %@ﬂ’ﬁ}r% F?tlr@ %ﬂapﬁ}e{%ﬁ%@ gg%#? Y ﬁlﬁrq}ic@tawgge?on i's virﬁg}ﬁlbol us or
continuous i [Hfy§f On FAvEEr detaRs iofdhefintdntien e phovdded antha GBlosviog 1198t us

i nfusion, once or twice a week. In other particular enbodi nents, the route
of adniimitatgexaimptesi s by subcut aneous injection. The dosage depends on the
nature, form and stage of the targeted B cell malignancy or autoi mmune
di sease, the patient's sex, age, condition, prior treatnent history, other
treatnents used, and other factorgXawPKB$!ly considered by a skilled

physi ci an. For exanpl e, non-Hodgkin's |ynphoma patiepts or ati ent(i wth
aut oi mmune di0dake reommesellyeaveildne sseanats seferes HEhe FXBPPIRYIVAE WELK,

specifically from about 100 to about 100 I e,S iEhgal 1y
from abé‘iﬂor%/&%) tot@a‘ﬁ'ﬁtg‘iﬂ“eﬁéomﬁjﬂy%%%ﬁesgf@é@é\e%aﬁ@aﬁltni %(gggé)%ga
descr i e gt s dliolel i i FNdWRL Sexaaplde hibiiddmd erbdyirg mndaglonal

es kn

techniq own inthe art to follow clinical indicia_ of B-cel

| .
mal i gnaasbody HB22-BAATICELIAasession AN THIRE 340} Bws de gbpinedligiiPe AMPPRe case
of B-cell rralignaﬁgoci , .. tunor r.ﬁgr ion (e.g. tunor size in the case of
sol i d tdupe Sypltuge %ﬁ%%?%’ﬁ%“ »®irculating B-cells or of biopsied tissues
using anti-CD22 antibodies can be nonitored. [0113] Wile the invention

has been discussed with reference to human therapy, it will be understood
that the antibodies of the presenEXiANBREilon also find use in veterinary

medi ci ne. For exanple, feli.ne g&l l%@gt | E s frequently in
donestic cats, and sh C? 1 Uk ot e I’Sman non- Hodgki n' s

| ynphoma (B ee i MtibbdRRi @eAbs) HB35-7268G28), (ABO2RR . (18624)l ar | y,
dogs are knomiﬁg 2%40\%\%018%#057&%%6 P%ﬁg oRez)

3/ 05549 devel Opggi var.li etg% of
| ynphomasB22A63 qighl)) gIB22-5h@z@a)i BERAZE3 KieGZeh HRA2HE (s H%&&fl
were produced according to the method of Engel et al., J Immunol 15:4710 (1993) and

U.S. Pat. No. 5,484,892. See, also Tuscano et al., Blood 94:1382-1392 (1999). However,
other methods may be used. Briefly, the HB22 mAbs were produced via hybridoma
techniques using a mouse pre-B cell line 300.19, stably transfected with full length CD22
cDNA, as the immunogen. More specifically, thirty-three mADbs reactive with CD22 were
generated by the fusion of NS-1 myeloma cell with spleen cells from Balb/c mice
immunized three times with a mouse pre-B cell line, 300.19, stably transfected with a full-
length CD22 ¢cDNA. Hybridomas producing mAb reactive with mouse L cells transfected
with CD22 cDNA, but not with untransfected cells, were cloned twice and used to
generate supernatant or ascites fluid. mAb isotypes were determined using the Mouse
Monoclonal Antibody Isotyping Kit (Amersham, Arlington Heights, I11.). IgGmADb were
purified using the Affi-Gel Protein A MAPS II Kit (Bio-Rad, Richmond, Calif.). The
HB22-33 mAb (IgM) containing euglobulin fraction of ascites fluid was precipitated by
extensive dialysis against distilled water and was shown to be essentially pure mAb by

SDS-PAGE analysis. As disclosed in Table II of U.S. Pat. No. 5,484,892, mAbs HB22-7,
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feline and cani ne malignant |ynphoma. Ani mal nodels of autoi mune di sease
are also known in the art. Dosages, and routes of adm nistration depend on
t he ani mewoIpeTi7as to be treated, and their determ nati oRCrasSesbis4ai t hi n
the skill of a veterinary of ordinary skill. [0114] Further details of the
i nvent i giipes 67 prpshaad ;hd HEYS-IPLIRMeRY Blobked (SUL11099) BX ddigSof BXIANPLES

[0115] Commercially available reagents referred to in the exanples were

used adRai aidhbrkat caistof @DR trensfecteh€OBUEHE. omAhs B2 5 JRE2- WS sEBLAdc at ed.
In additiq roduction. a i scl i,n the follow ng exanpl es,
hybr i dor?é‘dgﬂé&rgg H@“ﬁﬁﬁ:ﬁ’&%ﬁ‘gf“ﬂ‘e&ﬁpi{@@ggyﬁBZ2- 7 (ATCC Accession No.
HB11349 tai : I i | i

) mi%\//[{ﬁEﬁﬁ@%%e%&%@%ﬂ@ﬁﬁhhﬁﬁ@dmf&’lPi affetbiniing el dhefaktepiBed

Rockvi | | e, ction of anti-CD2Z2 nonocl onal anti bodi es
[0116] Nbnmelbocrabs-mhititiadstedies méing thdB¥2rkshép'gCRBY-blodBR 2 23b(ang@pgnel

HB22- 33 (| , HB22-5 (1 g& HB22-13 (| HB22- 22 , ~and 22-196

were pr d%ug% ﬁ@éo‘fiﬁiﬂféj ﬁYF a%‘ﬁi:"r‘?fﬁt ‘T’%‘iﬁl’pﬁﬁ(‘ og%ﬁb dEPIgpes éﬂ’( #?f% ot a&%ﬁ7 10

(1993) . . No.n todloe,

94 1382-8@5‘58?%@55)%.& of f e ?Q%S%fﬁ%?“e%‘?ﬁtzif §%§E%g%g§gee§’. cafl be.m ﬁ/&&%e HB22

mAbs werigy pihislteee df viieaglyyduylationgathvesytiniThedsindisg spedificivesel {peeWBrkshdp | i ne

300.19, stably transfected with full |ength C{IR%Z c%\, \z,i\gyt IWBi rm¢ gen.
res r -eacti e erate

Mb pemibi @gg | depictefl miglorialednnlifs 3eadhi EUKACYEF dppae ) d by

t he fusi - i 7h I . '

i 2 TP USRI K ol 2R SR IRk GTRER, BELRLE 65

transf ectiedowi t 1t ieasf bdeh- fduadghdt BER2of BNAmohipdbhal caritbogies dieceiim gHBAR-7,

reactive with nmouse L cells transfected wth CD22 cDN@92 ui{ not v¥gh

unt r ansf 8B2ad2¢ and EB23e}3e bidgn darst slpseeor 4hisanasetPiiopes g t KesWHe9tile ant or

ascites fl.uid. i - 11 j 3 | pnal

At 1 body T BE TR SF R Ipd R ORILR AEbciiue e RGPS T AR

puri fi edqmsi. Revi Rendidi 135641-F400007). AJNMRSthdr akiitCIVE atiRadies Braposahiiby

Calif.). The HB22-33 mAb_(1gM containing euglobulin fraction o scites
fluid wathempactheblegking anjibodies ahde presaniinyation by 1esn cgriars Wﬁl& t{x&g@ and

was sho t e es i akl - PACE anal ysis. As disclosed in
Tabl e |\|AR‘6?P%:ﬁ'§°‘. Sans kﬁéheé%%ggﬁgawﬁggﬁﬁ&%? 29 WD 03/ 072736

PCT/ US03/ 05549 HB22-22, HB22-23, and HB22-33 conpletely bl ocked (80-100%

t he bi ndi ng of Daudi, EXAMPLE 2

Raji and Ramos Lymphoma Xenograft Trials

[0118] This example describes the results from our independent Raji and
Ramos lymphoma xenograft trials. Nude mice xenografts are important tools for
preclinical evaluations. Nude mice bearing human non-Hodgkin's lymphoma (NHL)
xenografts utilizing the lymphoma cell lines Raji and Ramos have proven utility for
evaluating efficacy for treatment of NHL . (Buchsbaum et al., Cancer Res. 52(23):6476-
6481 (1992) and Flavell et al., Cancer Res. 57:4824-4829 (1997)).

Materials and Methods

[0119] Reagents. Carrier-free Ny (Pacific Northwest National Laboratory,

Richland, WA) and '''In (Nordion, Kanata, Ontario, Canada) were purchased as chlorides
in dilute HCl. Lym-1 (Techniclone, Inc Tustin, CA) is an IgG,, mAb generated in mice
immunized with human Burkitt’s lymphoma cell nuclei. Lym-1 recognizes a cell surface
31-35 kD antigen on malignant B cells, and reacts with greater than 80% of human B cell
NHL. Lym-1 purity was assessed according to the specifications that required greater
than 95% pure monomeric IgG by polyacrylamide gel electrophoresis. Py-DOTA-
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Raji and Jurkat cells to CD22 transfected COS cells. mAbs HB22-5, HB22-13,
HB22- 24, and HB22-28 partially bl ocked adhesion (20-80% . [0117] The

regi on(s)won3@r22 t hat nedi ates |i gand bi ndi ng was char actPemiusesossiyy mAb
cross-inhibition studies using the "Wrkshop"” CD22-bl ocking mAb and a panel
of mAb that, ldentify. fi i st PDoRRRR of &Ri ¢ HRES BorhB. C D,
and E P%ﬁ%ﬁﬁ%lﬂ%ﬁ éljzeg%tegg%&)gﬁ%g?@%r ohy(dratoe m)ieety of the CD22

ant i gen peanpRe-mIomibst-861 (b998)nhiAistanenoby tHRLG) FLOs phdtdeinlopartsialy. " The
bi nding specificities of the Wypksho mAh _are depi cted pictorjal in Fig.
3. In Lelsktrephosesiy praygaled/. thi teY@@EA'Hﬁpflfi%'i‘&’i’f}eat"Yaﬁn pﬁ\gﬁair n{?, E%g%{pp et
al., eds.,. ford Unjversi Pr ag tdht. 65 (1989)). It has been

f ound tﬁ%qlo%%fné%aqgwl h‘gﬂ%%%gﬂaéﬁa/sa%%gag{) l'es herein, HB22-7, HB22-22, and
HB22- 23, bi ndoiz]Ver Yhé kASEII hireh, SABE2-Epirtiopespacd SDR2vioRely Weseitsfl t he

epi t ope- mappi ng of these and ot her bl ocking anti bodi es, are digclqﬂed in
Tedder €Tustang et AhnBlooe:13%%2 k382 (1999)); usng HoRrqteiy o) Sepppfrig £a% HRW

anti-CD22. antibodi es \p d f.or r | j i eggof the
present SOHF{EBHET Ny %ﬁ p@f)ll%'t %Vgée H%%ﬁlﬁﬁd :Oﬂ ;H}?JT(?E?& q%mvﬁ%%@%?domi ns
of the Wto%@%wgﬁl@. PRANSBSE prépépidRlvie: dRajrinad By Rawnsytdryetritrbaged
Xenograft Trials [0118] This exanple describes the results from our

i ndependmalysiBajfi apapitic Radustiony(dmieo Ree, Poavagcadt andr foand o Nagaeonsisteat ¥ithogr af t s

are inportant tools for . preclinical eval i ] i uman

non- HodgkFHOYs E@ﬁﬁﬁ%fﬁ%ﬁﬁwca}@ﬁgﬁ@f‘? ‘sa)ﬁ‘]?'i[l(}og%a%é%ﬁ%l ngrrgﬁggrr‘ggdcdg Ighl i nes
Raj i andan'%@E@(ﬁleﬁ?E?O@( eVIBMnUSkdrbshes, Atith il endbionth ehéls darymined 6 beat ment

of NHL . (Buchsbaumet al., Cancer Res. 52(23):6476- 6481 ézlz?l%g& and

Fl avel | ®15 BhdqtoGarduts (REH/mE mAI(hio ABhitakeno gthe) Lyny taselidp WePRods
0119] R ts. Carrier-f 90Y .(,Paci fi i onal ,
ki oht ancv g Sl RbRFoBheuEREs o miRh WER NBhlohE, sshBPAR O

as chi %ﬂ%’?ial bOntSintdatin HE wellyss bndol@6RNpEbAIEand MNA ushient afidgehaalin
| g&XRa generated in mce inmmunized with human Burkitt's | ynphoma cel |

nucl ei . dafety kestiegiogpminels. a cel | surface 31-35 kD antigen on malignant B

cells, and rea Wt ~eater, t h 80% of .h n . it
was assessed @iéﬁrdi r@%lltgféﬂetgﬁ’é’dsstﬁgrc%?zf’fag ’?‘?%Ws Hal r%%h%)sr ]ég’gwétrt %@Oha?ﬁ;h Y
95% pur e W € pLhER 0y POhYRASENEATHR Ogture|CletRhQUBCCSGaBedb&ETA- 30
VO 03/ 073736 BT/ U803/ 05549

MD). Both cell lines stained for CD22 expression by flow cytometric methods utilizing

the HB22-7 mAb, as described previously (Tuscano et al., supra). The cell lines were
maintained in RPMI 1640 supplemented with 10% fetal calf serum at 0.5 x10% cells/ml. A
Scatchard analysis using Raji and Ramos cells was performed as described previously
(Scatchard, G., Ann. of NY Acad Sci. 51:660 (1947)). Briefly, HB22-7 was labeled with
1251 by the chloramine T method (specific activity of 1.1pCi/ug). A competitive binding
assay was performed utilizing serially diluted, unlabeled HB22-7.

[0122]  Mouse studies. Female athymic BALB/c nu/nu mice (Harlan Sprague-
Dawley), 7-9 weeks of age were maintained according to University of California, Davis
animal care guidelines on a normal diet ad libitum and under pathogen-free conditions.
Five mice were housed per cage. Raji or Ramos cells were harvested in logarithmic
growth phase; 2.5-5.0 X 10° cells were injected subcutaneously into both sides of the
abdomen of each mouse. Studies were initiated 3 weeks after implantation, when tumors
were 28-328 mm°. Groups consisted of untreated, 125uCi of RIT alone, 1.4 mg of HB22-
7 alone, or the combination of RIT and HB22-7, with HB22-7 being administered 24

hours prior, simultaneously, or 24 hours after RIT. To minimize ambient radiation,
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peptide-Lym 1 was prepared as previously described (O Donnell et al.,
Cancer. Biother. Radiopharm 13:251-361 (1998)). Assessnment by HPLC, TLC,
and cel | Wwogg/ozyes ate el ectrophoresis reveal ed that 90Y- POTASpeatSkde- Lym 1
was prepared to 98% radi ochem cal purity vvith | ess than 5% aggregate

cont ent t eV aHsl, y

descri bBEA ﬂaéﬁﬁgn Hdafl%él 00 k9 382 1392 (13%%)[)?'1“%3 ]Ir;:tg a %irdot ein A
Sephar og@dﬁaﬁaémléhlqwthe@@lfﬂdfm (Pharnacia). HB22-7 purity was determ ned by

HPLC and fl t t d _f dt b 95% ol qqi t
wer e ggt er mO\riiv%H%ﬂ)S WFT 725’@0’@33‘%@{{32? EJ:‘@%gre‘ﬂ’ urgﬁé(fﬁgu]é“%&feda% q%bctiypth(ﬁ)gte |r olnes
(Apo- Tag %ﬁﬁ‘%&%ﬁ Peg 5hak gﬂgrg?}dQEB dazc%r%& SEEYer Web.Ns: 7PI79V0199¢)) Peitidished

results toxin renpval was achi eved using an
Acti O eaiin&TusR! wWaN déﬁiieﬁr QotReyolume tdh fhenddy piietotootxéatmemtv Meandin®rni ned
to be < 0.15 Endotoxin Units (EU)/nmy mAb (Big V\hrtakerz The I_R/ml and
HB22- 7 rmbmlerrmas wlarqdnfog@aalhtgrwgzn pﬁaeﬁa@@t/r(tfrﬁleagjmea’&n AN T

viral, 1 % é%g{e @%%co&%%[ etaatgth L3l Vo(h?tﬂ{: @F‘zé}?t I nordespibds \@ére

endot oxi® FEnt an genera ety testl ng In ani mal s.

[0121] %ﬂe,lgoﬂlie'aea% BNewS Rt @hatdmdn aisuppearedﬂajdr diamdt Rerms bRl end of §h¢phoma
cell lines were purchased from Ameri can T pe Cul ture fﬁ%ﬁl ectio

Gat her siSérdny stm@)) CRotémplete] regieasien §Wgiox apararﬁaﬁ)z ap {5556 4 4Pt %Bé T ow
cytometric f) L{ljalgrzelﬁ% the: B ume7dgeo‘pase@%?f%@c bt gﬁ?% éﬁéf'l@éé% by

(Tuscanée%tew I'I'nes’ wer e At al ne

suppl enmgyy 8@%&&@ew%fet al calf serumat 0.5 x106 cells/nl. A Scatchard
anal ysis Using Raji "and Ranos cells was perforned as descri bed previously
(Scat chard, C501241nn Stfistienl Mma@@chlfﬁler@G@ i n_egmr)sy anmgetfqagneqqugup,s was

| abel ed with 125 ch t
1ale| g /V\tlﬁ\llf)re exal B %}Uﬁ(’?ﬁ fﬁag @g(ai}nﬁggg‘p’er ?8{4&2@9% ngie“ral ally
dil uted,p "t%@éﬁ{d%@%&d tﬁlﬁé%%]s aNQlé%ﬂuﬁﬁeﬂ(ﬂlbmg thekaal A Aligndst. BALGS C

nu/ nu m ce Sprague- Dawl ey), 7-9 weeks of age were naintained
accor di ngliime bk eemparey ab3 tidel jofinsrhenth Ba(@ry 26:3M), rﬁwnﬂéar@aygiﬂ 86k ARLat on a

| di d_Libi ho f
noused b cedgbthereidy T SR Al o i SRR hhS e RS VE o

phase; 2,4 %18?5&9 Barieh FSrviRd Bnd DdeGh ek SrHde Geeysig jobita Aetysisotles of
the abdomen of each npuse. Studies were initiated 3 weeks after

i npl ant atdriance whensedutmoess forwkffereag:s 3PN FRIME GTQPs O yaluss ag typ-taked eat ed,
125pC of RIT al on

f, R T and
Ea0- 7, W HPREED e priy B oL BrdoR ot fyifle sPEpRATR IEpIAMETHf T O
24 hour sygf{ L8 Rvlthin b5t MEréSpABRhE RS bé aaistichiBnsignificantly different.

Results
Scatchard Analysis
[0125] Scatchard analysis was utilized to assess the binding affinity of HB22-7

and the number of CD22 receptors on Ramos and Raji cells. The cells were assayed for
maximum binding percentage (Bmax), disassociation constant (Ka) and number of

antibodies bound per cell. The results shown in Table 1 are the average of two

experiments.
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31 WD 03/072736 PCT/ US03/ 05549 beddi ng was changed daily for 1 week after
treatnent with 90Y- DOTA- peptide-Lym 1, and twi ce weekly thereafter. [0123]
Tunori ci dwb oBfaé . Tunor vol une was cal cul ated as descri pea/usy3/035¢9
formula for hemellipsoids (DeNardo et al., din. Cancer Res. 3:71-79
(1997)). Initial tunor volune was figfii ped as the volune on the day prior
to treatnent. Mean tunor volune was calculated for each group on each day
of neasuf epRRAMEYMK S| t hat had conpl et elCellilsigeessed were considered to
have awmero Tumor respgpses were |categori zrgmas fol |l ows:| C,
cure (trumot sappeared and GIS%SFI 9(yegr ow by the engm’r+19% 84 day
st udy) ;CR; ufg?f l et e—regresst+on fror—disappgeared—for Fing €ast 7 ddays, but
| at er tial rnnromf?:r’g‘. oR{turpr—vol-ure—detreases—by—59% or
more for at | &ast 7  days. thenOQfgKdf)  [0124] Stapid NN @ ig.
Di f f er gncegntitvdyRsponsge anong t¥i8i0fent grougs were e¢300ited using the
Kruskal T"WalTs rank sumtest wth the response ordered as none, PR CR
and Cure. Survival tinme was al so eval uated using the Kruskall Walis test.
Tunmor  volume was conpared at 3 tine points: nonth 1 (day 26-29), nonth 2
(day 54-57), [eapb]at ThéScatclchrd tnalysis (s"lfabhiyl)(mayalaﬂ)l nequly 2A faludulmneamg
sacrificed due to _tunor-re| at.ed cayses a Vi

f or war d tegherrpe oL HBI4d aaﬁg?‘il Heéf‘éli a[nidr%m -aﬂ.ﬁsa%?%%?age ot ) &4

vari ance. f es anong treatnment groups. P val ues
are two % %ﬁﬁq]e} ?g{%?%ssggltls %Eéﬁ%’r@nﬂﬁal p-val ues. Protection for nultiple
conpari sons i's provi ded by testing only within subsets of groups found to
be statistically significantly different. Results Scatchard Analysis

[ 0125] Scatcﬁﬁkdeﬁﬁgl”ﬂyf%a‘%ﬁgmﬂyl ized to assess the binding affinity of
HB22-7 and t[ngﬂunbﬁ{ o%lerc?ggasge%geﬂﬁgﬁﬁ cB@nﬁﬁn@}n%xE&lﬂg, Gehdls - bodye cells
wer e assayed maXi mum bi'ndi ng per cent g drsassoci ati on

const antaydiadiogaphy rtiamopbearity hisiidntiee bmgactdd p&lrth cﬁ‘?e‘ﬂm-ZITFBéDr etstuICﬂ}QZS hown
in Tablelaret average of two  experinments. 32 V\003lf7
PCT/ USO3H®84D wasawr@rrzne TForixmpehiies efipy injqcfigy mice were sacrificed, ectioned

and autoradiographed (Figure 2), as previously described (DeNardo et al., Cancer 3:71-79

Lon /fn nnr \lnl T I‘Inf\rnﬂr\nnl [

(1997)). Autoradiography revealed intense tumor localization in the Raji-tumored mice
and moderate localization in the Ramos-tumored mice. This targeting study is consistent
with the Scatchard analysis that revealed less HB22-7 bound per Ramos cells as compared
to Raji. However the rapid growth of Ramos tumors, and likely central necrosis, may also

contribute to the apparent inferior targeting of Ramos.

Efficacy of RIT and CMRIT

[0128] The initial trial (081500) utilized 125 uCi of 20Y-DOTA-peptide-Lym-
1 alone or in combination with HB22-7 (1.4 mg) given either 24 hours prior,
simultaneously, or 24 hours after RIT, (Figure 3). In this trial there were 5 mice per group
with the exception of the group treated with RIT alone, which had 9 mice and 5 untreated

controls (mouse numbers are tabulated in Table 2).
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[0129]

As predicted from similar Raji xenograft studies with Py-2IT-BAD-

Lym-1, RIT alone resulted in maximal mean tumor volume reduction by day 21, with

increasing tumor volume thereafter. Xenografts treated with 90y 2IT-BAD-Lym-1(RIT)

and HB22-7 (CMRIT) demonstrated greater and more sustained mean tumor volume

reduction, which was greatest when HB22-7 was administered simultaneously, and 24

hours after RIT. Surprisingly, HB22-7 administered alone resulted in stabilization of

mean tumor volume by 2-3 weeks, then a gradual and sustained tumor volume reduction.

[0130]

Several additional replicate trials were conducted with highly

reproducible results (Table 2). The data from all trials were compiled and, when

compared graphically, revealed results highly consistent with the initial study, (Figure 4).

The initial tumor volume reductions were again greatest at approximately day 21 when

HB22-7 was administered simultaneously and 24 hours after RIT. In mice treated with

HB22-7 alone, the stabilization in tumor growth that began 2 weeks after treatment

followed by gradual sustained tumor volume reduction was also replicated in all
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nowover . conlksHson RERGF afG e BaC Rty or SRR R BEkRRnent, (s

(i ncl Udid}gmﬂ\éﬁil Yo, (FRbte 4)i MEeRfient §iRSYEITSOUA(BHIS0ymEDalons grdipedi d not
reveal signiti ggnt di(f ereen)cese(p>0. 5). Additi opr?gl CIV}I’?IInT trials were done

wi t h HB2MBY% PReilate GRyiand stidlecurd8atentn the GMRIE graupscthe RVrall TREPOBRS Eiftied

| T ovec R ARG RS BOLT 0 Mere Snparaa e papdlst BB 7"
PR, 15% CR and 25% cure. However in the CMRIT groups the cure rate was the greatest
(39%) when HB22-7 was administered 24 hours after RIT, which compared favorably to
the cure rates observed in the untreated (29%), RIT alone (13%), 24 hours prior (10%)

and simultaneous (25%) treatment groups. When examining the degree of response
(ranking cure better than CR, better than PR) in all treatment groups using the Kruskal
Walis test, the differences were statistically significant (p=0.01). Individual comparisons
against untreated controls were all statistically significant (p<0.05), with the exception of
RIT alone (p=0.06) and HB22-7 given 24 hours prior to RIT (p=0.16). While comparison
of only active treatment groups (RIT alone, CMRIT, and HB22-7) was not significantly
different (p=0.18), the CMRIT groups treated with HB22-7 simultaneously and after 24
hours had the best observed pattern of response. Interestingly the group treated with
HB22-7 alone had the highest cure rate (47%) which was a significant improvement when
compared to the untreated controls (p<0.05).

[0132] Tumor volume regression and cure rates translated into a similar
pattern of survival. At the end of the 84 day study period 38 and 42% of the untreated and
RIT alone groups were alive respectively, (Figure 6). In the CMRIT treatment groups,

survival increased to 67 and 50% when HB22-7 was administered simultaneously and 24
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gi ven simul taneously and 24 hours after RIT (data not shown). [0131]
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was not significantly different (p=0.18), the CVRIT groups treated with
HB22- 7 sinmul taneously and after 24 hours had the best observed pattern of
response. | nteméstyi ngly the group treated with HB22-7 al one had the
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al i ve resqeatityedyps Wetcgtil é-20) and h0-1 A clagvrsiectivelat WEBE agd @lﬁffg?t recqiey val

i ncreased to 67 and _50% when HB22-7 was _adm ni ster Ty nd 24
35 WO oswesrzpmwmﬁlmgé%_e;&éaysmr dreafidy rﬁ?ﬁ@%@?’p@%ﬁ%ﬁ%ﬁ%ﬁfﬁi s of
survival  dxsic %&rgF&fS@nt 1 SbsdRSitiShORI fréwanyd studies tHit Qﬁ])izefdplﬁOﬁOfTDﬁrgf)Y’on_ of
all groups. Simlar to the response rate analysis, conparison of survival
in the RMT-BADdbgndnlThediethatdlbgicavdaity of BAT fwasanst alieref diyesrcadnipishgtion )

however the best_survival in these gr was_consi st r when
HB22- 7 welsHBg4m: nN@MBWH@%‘“’&V ﬁm%t‘%ﬁ%i smo‘F‘“ff?wao%df@Edéﬁ%ir)ﬁ%l » 1 0133]
The best el L& cell 8¥ontVas 210 Be /R cioipt Rsvedled tint B2t EHadwié h

HB22- 7 aﬁg%l%lggkglﬁ)g%ﬁ?{%r??ﬁgf{%?ter earllce when %omgar eg to untreated_cantrol

(p=0. 02) effect i RIT-mdddia# mddematledrogllcnadig (soke helhshagi Nordematologie wer e

assessedtot))gcittgll a%oe{jssessed by changes in mouse weight, and was found to be equivalent in all

treatment groups (Figure 8). There were no deaths due to toxicity in any treatment groups.

Py.DOTA-peptide-Lym-1 Pharmacokinetics

[0135] Blood and whole body clearances of PY-DOTA-peptide-Lym-1 in
Raji-tumored mice with or without HB22-7 were similar (Figure 9). The blood biological
Ty o was 1.4 hours for RIT alone, and 2.2, 2.4, and 2.0 hours for the 24 hour prior,
simultaneous and 24 hour after groups respectively. The blood biological Ti B was 127
hours for the RIT alone group and 133, 87, and 103 hours for the 24 hours prior,
simultaneous and 24 hours after groups respectively. The whole body Ty, was 246 hours
for RIT alone and 207, 207, and 196 hours for the 24 hours prior, simultaneous and 24
hours after groups respectively. The addition of HB22-7 to RIT did not change the
pharmacokinetics of y-DOTA-peptide-Lym-1.
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counts and nouse wei ghts, respectively (Figure 7a-c). WBC and pl atel et
nadirs in the RIT treatnent groups were at 14-20, and 10-14 days

respect i WeDW3/0Y8B8 and pl atel et recovery was approxi mat el yCZAISas05529 days
after treatnment, respectively. The WBC and platelet nadirs were consistent
W th observations in previous studpggutdi@t utilized 150uC of 90Y-
21T-BAD-Lym 1. The hematol ogic toxicity of RIT was not altered by
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respectively. whel e b T . : L I 7,
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groups r@apestHoeet Yo "D eUdALpdptide-0fynt-BA25UCE 9 dhinehddirotffichgngé Rie

phar macoki netics of 90Y- DOTA-peptide-Lym 1. 36 WD 03/072736 PCT/US03/ 05549
Di scussiwith¢288§]chiRegei inxexioty.afrevious Rial scenegraft siusfiepnuith 160 ged PRGECT f t he
ant i - CD23 2-7) woul d. generate .additive.,or roi sty f S when
conbi ned %‘ﬁ%ﬁqﬁﬁn’a&ﬁ?ﬁ%@ geﬁB?ﬂSSs"]ng cauﬁ%jf%?s Bﬁk‘%ﬁ%ﬁg}pgﬁ %ctg;(;i hggé | ow
dose-r at at i I (O TYGIN t BHOETh® W24 nlagoder - usef ul
when use Stéggggltégs r?%@?cs:tﬁt'@{/(%nd s fgiétijéc§m9§? e ng 90Y-21T- BAD- Lym 1
R T al onbO(IA-penitelllyned whs chaSandesedBooithese apgvians stuliedi wigh thenaldeBAt al s

Si ani 1 cuiiet MR E dis PERORG SRR T S B drracheintsgrerenes: elid MUs cancer
S LAy P B b s g |
of the agnkerdiR2or sddhiveiBdzh RIT an®hé-1068Ad e praudie allywiox BB Sisejsnemhaficed
the effi %%geyef?gctsl?l"[{e studies of this Example utilized a novel linker (DOTA-peptide) that has
not been previously examined in lymphoma xenograft models. The DOTA-peptide linker
was designed for enhanced hepatic degradation of unbound radiopharmaceutical thereby
Jeading to a more favorable biodistribution. While tumor-specific uptake was not
assessed in detail in this study, the toxicity profile observed with 125 uCi of *Y-DOTA-
peptide-Lym-1 alone was acceptable with no treatment-related mortality and predictable
Jeukocyte and platelet nadirs.

[0138] HB22-7 was chosen based on in vitro studies demonstrating pro-
apoptotic and signaling effects (Tuscano et al, Blood 94:1382-1392 (1999)). The
treatment dose of HB22-7 utilized was empiric, however, it was based on the amount that
was shown to be effective at inducing apoptosis in vitro and extrapolating this to the
mouse model. In addition, when formulating the dose of HB22-7 consideration was given

to the equivalent (when adjusted for body surface area differences in humans versus mice)

dose of Rituximab® used in human clinical trials. The approximation to the Rituximab®
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w t hout any change in toxicity. Previous Raji xenograft studies with 150
and 200[ 10 of 90Y-21T-BAD-Lym 1 generated response and cure rates that
wer e conpaipabloe7s® t hose observed in the present study (@cDarsesbssed al .,
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The t undranglstadnigte seReEior SESPEBEtHRS R ?%V@%Yt}%%‘lai et Eag Cf;%n/ 8ﬁb ohe was

consi st ’e}‘% CFQH %( ?f Higio8s; Yﬂc}&sgcpﬁ]ezéu-lf_e B4P-tbywed Wﬂéntaﬂhﬁﬁls&fect i mng,
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magni tu response (O Donnel et al., 1998, supra). RIT
al one r egmlit@ebouslyp vefhPRIT iandatoed 9o 50%m HRAZET iven adminisiered 2¢ buafie yS

IR SIS SR e N R

combined with RIT, and demonstrates the potential of utilizing monoclonal antibodies or
other agents with well defined physiologic properties that may augment efficacy without
increasing toxicity.

[0141] Surprisingly the mice treated with HB22-7 alone had impressive tumor
volume reduction and superior cure and survival rates when compared to all other
treatment groups. Again, several independent trials generated highly consistent results
with a delayed initial tumor volume stabilization, and then tumor volume reduction
beginning approximately 14 days after treatment. This translated into the best cure and
overall survival rates observed in any of the treatment groups.

[0142] In conclusion, the antibodies of the present invention, when
administered alone, have been demonstrated to provide superior results in terms of tumor
volume reduction, cure rate and overall survival when compared to other treatment
regimens, including CMRIT, which is currently viewed as the most advanced therapeutic

approach for the treatment of NHL.
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the potenti al [0a#3pti |CzoplgsmionBNAomak amiacteddires b0 otlféhybgéons oslls h wel |

def i d physi_ ol i . rti t hat I effi i t hout, .
| ner easi HE BieilNeasy Migh ki (Qep hatshoHy- Che. FrEctend GV Tins Wllissized o one
ner : | ! . s

ad I nprgss) %ﬁé&g{ﬁp RNA uyﬁgtopggm?ﬂ%@re&r@%mﬁp&g&g ég}f«ﬁ%a@m rates

when conpare ot her roups. Again, s I ndependent

trials geaphatirgghib)y ©pRSubtEMtDNes WolBionwWiwal a@sedeh@ytedlplatei tfoalPGRImor
vol ume stabilization, and then turmor vol une reduction beginning
appr oxi mamplificationdefy ¥uadeney. tPCRarenstions Werescarrighouhin@ 106l volamiseek acur e

' cone! TP TR RTasH o8 D erisricd aHE Y 3 afeh S RCTRER RSt of o
al one, ?%ﬁg&?%ﬁTﬂ%ﬁm Eﬁ‘ﬁ@rgFBQen%ﬁ'%:(g@), SUREEI VT eh@SpHither, lafd 58U BB TR t Unor

vol une , cure rate and overall ‘survival when conpared to other

t r eat menpolyhegise€ISs Bioespresh, KnyShNRe, TUTWwhAaiplifisathor wenfdry3 Owyelee ©4&€ fohe nost
advanced therapeutic approach for the treatnment of NHL. 38 WD 03/ 072736
PCT/ US031 0884 98° ExalPnim, 328 foedcinandiepspeycky, Berkin Elpen).Arfts 8845 ¥erevH and

Li ght Chain.. e.Utilization [0143L, Gyt opnl asqi PR Aldgm 1- 10
x 105 hy Bll’nphg%gu%gg 2P mﬁléleH%u% %eééﬁkleg\éypqﬁ?%i |¥%2§Z}r§ &gl?smor fqh(?@CA).
First stramdAdONG@AGEY AGESTEZEd 3°f SBO Oy Nep!2) esbteviNAluddsetibed| (Kgatod T
primers (dT18) and a Superscript Kit (G bco BRL, Githersburg, MD). One |

of cDNA sbbluth dnmweasl. 18&d1 8586 €M end entieER pranpisicPmplametarpio e Genes.
PCR react]ans eeie indy €524 SRACHEPGAY XM ™6 6RA GGA CTG 3’; SEQ
ID NO: 3) or the Cy region (Primer Cyl: 5> GAG TTC CAG GTC ACT GTC ACT GGC
3°; SEQ ID NO: 4).
[0144] Light chain ¢cDNA was amplified using a sense Vk primer [5° ATG
GGC (AT)TC AAG ATG GAG TCA CA(GT) (AT)(CT)(CT) C(AT)G G 3’; SEQ ID NO:
5] and a CA antisense primer (5 ACT GGA TGG TGG GAA GAT G 3°; SEQ ID NO: 6).

[0145] HB22-33 light chain sequences were amplified using a different sense
Vk primer (5° ATG AAG TTG CCT GTT AGG CTG TTG GTG CTG 3’; SEQ ID NO:
7.

[0146] Amplified PCR products were purified from agarose gels using the
QIAquick gel purification kit (Qiagen) and were sequenced directly in both directions
using an ABI 377 PRISM DNA sequencer after amplification using the Perkin Elmer
Dye Terminator Sequencing system with AmpliTaq DNA polymerase and the same
primers for initial PCR amplification. All Vy and light chain regions were sequenced

completely on both the sense and anti-sense DNA strands.
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reaction m xture conposed of 10 M Tris-HO (pH 8.3), 50 MM KCl, 1.5 nM
MyCl2, 200 M dNTP (Perkin El nmer, Foster Cty, CA), 50 pnol of each priner,
and 5 U ovoTag727pel ynmer ase (| SC Bi oexpress, Kaysville, UTPCTAspd/fSuTati on
was for 30 cycles (94C for | mn, 58 for 1 mn, 72C for 1 mn;

Ther nocycl er . Per ki nEl ner) .V S {4 i LOpRSCUOUS
sense 5 VH b‘?‘i‘ﬂar ( e%&?”egt W@#@%a&%@#& R e O TG G
3'; SEQuoRodiGhal 2ntiBsdiey ENB20LS | I¥B2IBIcHBR I 3( KEBX2623, 2283, and HIBAZ86 .

158: 1175-86 (1996)), and antisense prinmers conplementary to the .C coding
regi on @yershomm i@ Figures'10Gng t%@emegmhr- TagrepnAl dss 'l}u"%‘@%delaﬁﬁm 3)

°h oy it SeiAnsdaracts tofY iea B EE TR uiRinO o GHECHEE G frckhy SEQ

I D NO was 'a usi ng a sense Vx priner

[5' ATGLyfHork ATNTS-AMEATS 1666 6l HAEBN-TASBQ MD)NCS) 10GndT)1B BBD2- SEQ | D
NO 5] and a C2 antisense primer 85' ACT GGA TGG TGGf:ﬁA _T &%Q SEQ I D
(r;|o].c f 6) . 1pQSBE]|IDHBOS: 33 ahd dAY FHaRR3sGERHR MOXdAandh); Be?g £ D

[ [ ' L Aﬁg rg GLGHETG 3"
SIEQ IerDe%@ée%s?emd[ 3)%4%’]% gﬁi?é’ﬁ?é@ﬁ%ﬁdﬁ& S \ngr “pufrti gg:!i}%lm aélgrrose

gel's us inﬂ&e&t{g@e artd AbsKabflo R kéquentdsoer kifipa(l@taghah Addonsnet sgiguenced
directly In both directions wusing an ABl 377 PRI SM DNA sequencelé fter

3
anpl i fi gaddtions oSamgCDR2 Absrikim hpbneemasyB2Z-8(FERMDNOSe dllend 2hy K¥stem wi th

Anpl i Tag DNA pal rase t ' ] | Rinkd (

a1 caon TP Sad 2oy BT LTSNS 2F abd ey BDoZP (SFQD o1y o
both th ! ' 51S: 2B Gad 269 MOHIR0TRGEPILTNIR 3005549
[01471 %@@_gﬁﬁ%&?ﬁ%p%ﬁggﬁ/ and VK am no gci d sequenc(\e% for anti-CD22
nmonocl oraall 3ant i bodi es HB22-5, HB22-7, HB22-13, HB22-23, HB22-33, and
HB22-196 are shown in Figures 10 and 17, respectively. Figures 11-16 show
the nucl eotide and am no acid sequences for heavy chain VH D JH junctions
of anti-CD22 Abs from hybridomas HB22-5 (SEQ ID NOS: 8 and 9), HB22-7 (SEQ
ID NOS: 10 and 11); HB-22- 13 (SEQ ID NOS: 12 and 13); HB-22-23 (SEQ ID
NCS: 14 and 15); HB-22-33 (SEQ ID NOS: 16 and 17); and HB-22-196 (SEQ ID
NOS: 18 and 19). Figures 18-23 show the nucleotide and deduced am no acid
sequences for kappa light chain V-J-constant region junctions of anti-CD22
Abs from hybridomas HB22-5 (SEQ I D NOS: 20 and 21); HB22-
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7 (SEQ ID NOCs: 22 and 23); HB22-13 (SEQ ID NCS: 24 and 25) HB22-23 (SEQ ID
NCS: 26 and 27); HB22-33 (SEQ I D NOS: 28 and 29); and HB22-196 (SEQ | D NCS:
30 and 3w0)3/02036M0 03/ 072736 PCT/ US03/ 05549 WHAT | S CLAPWEDSDS05519 A

met hod for treating a hunman patient diagnosed with an autoi mune disease,
conpri sing (lywipAmRicgtanMig g0 sai d human patient an effective amount of a
bl ocki ng anti-CD2Z nonocl onal anti body wherein said anti body conprises a
heavy chain tonprAsinethod K twetjueackuthay paierdtdisgnesed aibibuan estodmmwyeence

identity with th of i i 1 to, 100 of ID NO, 9. (HB22-5
Vit sequefittet Sattaia (horanisiieo 464 Hmin Suke af prpRsmpos of 4
sequenceyjociBhe AR RDACHAodofd? ad@b B wiRE n ! sBidNG@tibddy cdiBides hhedt siegwence) ;

or amino acids 1 to 100 of SEQ ID NO 15 (HB22-23 sequence) ;" or am no
aci ds 1 ¢taon@®ind a SEQeh@nsdhaviig aHB2R-aBGUN\A Yeqqemcejdentity with the sequsnde 1 to

100 of S ID NGO, 19 22-196_ V| el...,and (2) . nonitorin he !
response® ’él_ﬁiaﬁldéﬁt@i(mfr?@% Q%S@ef@f@fﬁé Vi %?QPT('Ré??ﬁF or Qi.m%?%mﬁ%k fbd7 of
claiml eﬁﬂﬁz@ﬁb R®.4 BMWH%gHédc%ﬁ%rwﬁ@.\%idgh%noo%mz" $HngoaryH -

1
sequence having at |east about 95 % sequence identity with the sequence of
am no ac{HiB22L13 V1P FeqpienSH ot Bl adidls (IHBR200 oftHSE@dDeNEE) 15 ddBa22A0Vaci ds 1

SEQ | D NS PesEARe 3oYH 198 QN0 T8 NGnGT BRG] obt CRAFHED FehEr n sai d
anti body, ¢ ri.s c C r . IS of

i no_act G} 5B, B FEERIIRONTy GPREREOVY SRS G SRR T 4
to 100 ofesfffdk bDsdiDautbimmiii? 2is&Be Wrkdéquanea).; and amino acids 1 to 98 of

SEQ ID NO 17 (HB22-33 VH sequence). 4. A nethod for treating a human
pati ent diagnosed with an autoi mune disease, conprising (1) admnistering

to said human,pati el Aty &f E?%Iaicijﬁéel R ] sald &ti%hg%gln?’?iaﬁs?é i?ﬁ%ghain

nonocl onal anti body wherern sald antl conpri se

conpri si egmprisitig 8 8GLegaenchhuving adleattebstit FEhseq&nctddeatityenitie tiedeqtdnicy W t h
the amino_ acid sequence of SEQNI D NO_21 (HB22-5 VK sequence); or SEQ ID
NO 23 (e agds Ide e e I NOsEd (HB2RcY Vasequange): arnyiro deidad e dP9 or

cequencey! Si RS N2 7 D2 e e e il C38FERB Ao  ng e

r esponse(lB23a3 W puetjaéree)ine di sease to said treatnent.

3. The method of claim 2 wherein said antibody comprises a Vy sequence
selected from the group consisting of amino acids 1 to 97 of SEQ ID NO: 11 (HB22-7 Vy
sequence); amino acids 1 to 100 of SEQ ID NO: 15 (HB22-23 Vy sequence); and amino
acids 1 to 98 of SEQ ID NO: 17 (HB22-33 Vy sequence).

4. A method for treating a human patient diagnosed with an autoimmune
disease, comprising (1) administering to said human patient an effective amount of a
blocking anti-CD22 monoclonal antibody wherein said antibody comprises a light chain
comprising a V, sequence having at least about 95 % sequence identity with the amino
acid sequence of SEQ ID NO: 21 (HB22-5 V| sequence); or SEQ ID NO: 23 (HB22-7 V,
sequence); or SEQ ID NO: 25 (HB22-13 V. sequence); or SEQ ID NO: 27 (HB22-23 V,
sequence); or SEQ ID NO: 29 (HB22-33 V. sequence); or SEQ ID NO: 31 (HB22-196 V

sequence); and (2) monitoring the response of said autoimmune disease to said treatment.
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41 WD 03/072736 PCT/US03/05549 5. The method of claim4 wherein said

anti body conprises a light chain conprising a VK sequence having at | east
about 95 wWolsQuIRECe i dentity with the am no acid sequenc@®CofUSBE@SHD NO 23
(HB22-7 VK sequence); or SEQ ID NO 27 (HB22-23 VK sequence); or SEQID
NGO 29 (HB22 33 VK. se nGge)e 10mn UN B had I 21113h6 @hélin

ant i body con‘Sri segrhg %ggq(%]fe%lggnEsgIPé%?ggﬂgﬁ%%%ﬁ%%g%gﬁ%&con% sting of the
am no aghe SeANANee sfueRE hAvEhNG: 1683 dbbB225 %4 sadtesexidentiy)witlSEQ ainNO, 27
(HB22- 23 Vllz sequence); and SEQ ID NO 29 (HB22-33 VK_sequenc % é The

met hod afidceqiiancd ofiSEQRID NQi 28 GFBRLE Mk HAHPIES Y SEQ&P&%K”E Béerdes

sel ected fromthe group consistj E mno acids 1 to 97 of SEQ ID NO 11
( HB22- 7 N49equasger SEPEQHY §§e2§¢§g2§ id‘sgg%fi.’i’g%)Ce of SEQ ID NO 23 (HB22-7
VK sequence); amino acids 1 to 100 of SEQ ID NO 15 (HB22-23 VH sequence)
and the amno acid sequence of SEQ ID NO 27 (HB22-23 VK sequence); and
am no acids %.to 9e @EhSEQS daibOs vifferéinBaRl a@ibady semueisee} \ansequerceani no

acid sequence of SEQ ID NO = 29 (HB22-33 VK sequenc e, et h of

cl ai m 1 seleeted frons therowmeansisting iogtmra@a%ﬁﬂéﬁ?wn@og%@(ﬁ&lﬁ@r2 %c?%ent f or
t he aut qj ne dise e Qer AT f I.IR. i [ bbady is a
fragment’ ¥f SSIUER @@ IDiH?r B@&@E 5%29 \%hsgﬁl%egftcﬁjdén %,?%gei E;.:IB] %ﬁgb%grﬁg?%%sai d
ant i bodyvi%gﬁ&%gft ed fromthe group consisting of Fab, Fab', F(ab')2, and

Fv fragneh I'abodi es, |inear antibodies, single- chain antibody
nmol ecul es, and nultispecific antibodies formed from anti body fragnents. 11.

The nethod of claim1 wherein said_antibody .conpri ses anti ger-specikicity
and is effectl.ve tbherimadhady of daipy rle"il?r\ﬁBl P%}gl‘i‘r}g Oaiﬁrfé’m%lsgsf Q/é‘ %Eng\f"‘

nmol ecul e, or to hind i ALt hi . I i i ns of
oty rsnaeertaRL i B SRl SRRty B il Flo bR X e
anti gen-ggeoif G tequedd) \WRA0BE QAR GciRGEYLSRE/ (ESEQ IDLNO: TX3e(HBIH3dV of

claim 10 wherein sald antibody is a bispecific antibody. 13. Tge hod of
cl ai m 12segherce); ransiap drciist 1 B0 dP0 I HHQ dRANDy 15 FHE %D Vanstamence BPiErg‘tbee of

chzz. amino acid sequence of SEQ ID NO: 27 (HB22-23 V sequence); and amino acids 1 to 98

of SEQ ID NO: 17 (HB22-33 Vy sequence) and the amino acid sequence of SEQ ID NO:
29 (HB22-33 V| sequence).

8. The method of claim 1 wherein said treatment is unaccompanied by any

other treatment for the autoimmune disease.

9. The method of claim 1 wherein said antibody is a fragment of a complete

antibody.

10.  The method of claim 9 wherein said antibody is selected from the group
consisting of Fab, Fab', F(ab'),, and Fv fragments, diabodies, linear antibodies, single-

chain antibody molecules, and multispecific antibodies formed from antibody fragments.

11.  The method of claim 1 wherein said antibody comprises antigen-specificity
and is effective to bind to the first two Ig-like domains of a CD22 molecule, or to bind to
an epitope within the first two Ig-like domains of native human CD22 (hCD22) of SEQ
ID NO: 1, and further has an additional antigen-specificity.
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14. The method of claim 1l wherein said antibody is chineric. 15. The
nmet hod of claim 1 wherein said antibody is humani zed. 16. The net hod of
cl ai m1 werogiom73@i d anti body is human. 17. The net hod of Pclraisns/dsswher ei n
said antibody is admnistered intravenously. 18. The nmethod of claim 17
wherein said antibody is adm nistered by weekly intravenous infusions. 19.
The method of Claim1, wherein said human patient is further adm nistered
an anti-CD201ant i aeyneti2fd of WhemEl Wheteif said atitrody istadrispesifisaandibadhit.-i body i s
chinmeric. 21. The nethod of claim7 wherein said anti body is humani zed.
22. The nethod of claim 7 wherein said antibody is human. 23. The net hod of
claim4 whereiLn sai [ E E : bingattgent for
t he aut oi mu g di ?ggsééﬁgg@ghgﬁﬁne%?ﬁgpﬁ%?%nﬁyc\)/\ﬁg%{%cihﬁ&ghgliryd anti body is
a fragmapsthef epiop@BPCBRE. anti body. 43 WD 03/072736 PCT/ US03/ 05549 25. The
met hod of claim 24 wherein said antibody is selected fromthe group
consisting of Fab, Fab', F(ab')2, and Fv fragnents, diabodies, |inear
ant i bodi es, si.ngles chain i-.ho . : i:speci fic anti bodies
formed from iﬁti bgr(ﬂ‘? n?ere% %dn%atnn‘%lélal g?&%gﬁé@?ﬁgygﬁé@ g??ﬁ 4 wherein said
anti body conprises antigen-specificity and is effective to bind to the
first two Ig-like domains of a CD22 nolecule, or to bind to an epitope
within the filsst tThs meghod pEclaimbivhsresn sHd apikody isaym -(hCD22) of SEQ
ID NO 1, and further has an additional antigen-specificity. 27. The met hod
of claim25 wherein said antibody is a bispecific antibody. 28. The net hod
of claim 27 wher eiTheSRbtHo@bE é1bREY vakedih ksidahtibodgiintembm  anot her epi t ope of
CD22. 29. The nethod of claim4 wherein said antibody is chineric. 30. The
met hod of claim4 wherein said anti body is humani zed. 31. The met hod of
cl aim 4 wherejn sai,d anti body.i s, _humgn. . The: e, fiCl A hidt rein
H1 @83 e%éf IC]f%l% mg wﬁe%?ly %gld e{nl?i%gd}p isC! A ephe

said anti body'I's a Mg avenous
intravenously.

18.  The method of claim 17 wherein said antibody is administered by weekly

intravenous infusions.

19. The method of Claim 1, wherein said human patient is further

administered an anti-CD20 antibody.
20.  The method of claim 7 wherein said ‘antibody is chimeric.
21.  The method of claim 7 wherein said antibody is humanized.
22.  The method of claim 7 wherein said antibody is human.

73.  The method of claim 4 wherein said treatment is unaccompanied by any

other treatment for the autoimmune disease.

74.  The method of claim 4 wherein said antibody is a fragment of a complete

antibody.
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33. The nethod of claim 32 wherein said antibody is adm ni stered by weekly
i ntravenous infusions. 34. The nethod of claim4, wherein said human
pati ent iwOfoawtiteé adm ni stered an anti-CD20 anti body. 3PCTArS03/65hat ed
nucl ei ¢ acid nol ecul e conprising nucleic acid encoding an antibody heavy
chain variab regi Sl i fedl fRAS thed 95 %
sequence ide??i ty%llelﬁgt &gﬁgg@g{&g%gﬁgfag%gﬁg&lggmisrfmteg 100 of S%%UFD NG 9
( HB22- 5 condibting IS RAS )Rab IF (a0 Nnanda B deaginetts, diabodieSH{penDanidbodies, cBl2- 7 VH
sequence); or 44 WO 03/ 072736 PCT/, 803/,05(1249 ae?ﬁo acggls ]ﬁto 190 of SEQ
ID NO thaip aibodyanelerules aadawitisperifig antilpdics fgamed from pHPORHIERS S o 15
(HB22- 23 VH sequence); or amno acids 1 to 98 of SEQID NO 17 (HB22-33 VH
sequence); or amno acids 1 to 100 of SEQ ID NO. 19 (HB22-196 VH
sequence) . 36¢. An TiRehaheboMilgihel evhaiglsaio heithddg compyisdssintigemspsiciatyaci d
equence

di tibody Iight chai i abl e regj i si K
Pavi ng. S feslGtctarbubindss She SBLDEN EoIKUHEAES Obf CRIBEO BHlAg™ e PP LBquence
f SEQ ID NO 21.(HB22-5 VK . :
Cequencen rprepdhibifsso RERUTAG R S aBR INRHCDER (I PREL 459

( HB22- 23pMi0s e QiRITaANer Has aSEQiliGhdNentid-(peB2zitR3 VK sequence); or SEQ ID
NGO 31 (HB22-196 VK sequence). 37. An isolated nucleic acid nolecule

conprising nucleic acid encoding a VH sequence selected fromthe group

consi sting of_ am acids.1.t.0. 9 f _SEQ I Igggcgf Viogequence) ;
anmino acids ko 1 %?tﬂ%g?lﬁ%é%ﬁéﬁgﬁég@?%}%%gu ncé{?‘n gng am no
acids 1 to 98 of SEQID NO 17 (HB22-33 VH sequence). 38. An isolated
nucl ei ¢ acid nol ecul e conprising nucleic acid encoding a VK sequence
dly Bihids

sel ected from& he Heomethoshef sldimg 21 whetsing f3if A0EEPdY Sdaition ES 1D NO
ﬁl?é ( 5522%%\5%_6%%%%} ; eﬁ(li% I D4EIQ 27 (HB22-23 VK sequence); and SEQ ID
20. The method of claim 4 wherein said antibody is chimeric.
30. The method of claim 4 wherein said antibody is humanized.
31.  The method of claim 4 wherein said antibody is human.

32.  The method of claim 4 wherein said antibody is administered

intravenously.

33, The method of claim 32 wherein said antibody is administered by weekly

intravenous infusions.

34.  The method of claim 4, wherein said human patient is further administered

an anti-CD20 antibody.

35.  An isolated nucleic acid molecule comprising nucleic acid encoding an
antibody heavy chain variable region comprising a Vu sequence having at least about 95
% sequence identity with the sequence of amino acids 1 to 100 of SEQ ID NO: 9 (HB22-5
Vy sequence); or amino acids 1 to 97 of SEQ ID NO: 11 (HB22-7 Vy sequence); or
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amino acids 1 to 100 of SEQ ID NO: 13 (HB22-13 Vy sequence); or amino acids 1 to 100
of SEQ ID NO: 15 (HB22-23 Vy sequence); or amino acids 1 to 98 of SEQ ID NO: 17
(HB22-33 Vg sequence); or amino acids 1 to 100 of SEQ ID NO: 19 (HB22-196 Vy

sequence).

36.  An isolated nucleic acid molecule comprising nucleic acid encoding an
antibody light chain variable region comprising a V. sequence having at least about 95 %
sequence identity with the amino acid sequence of SEQ ID NO: 21 (HB22-5 Vi
sequence); or SEQ ID NO: 23 (HB22-7 Vi sequence); or SEQ ID NO: 25 (HB22-13 Vi
sequence); or SEQ ID NO: 27 (HB22-23 V| sequence); or SEQ ID NO: 29 (HB22-33 V,
sequence); or SEQ ID NO: 31 (HB22-196 V. sequence).

37. An isolated nucleic acid molecule comprising nucleic acid encoding a Vg
sequence selected from the group consisting of amino acids 1 to 97 of SEQ ID NO: 11
(HB22-7 Vy sequence); amino acids 1 to 100 of SEQ ID NO: 15 (HB22-23 Vy sequence);
and amino acids 1 to 98 of SEQ ID NO: 17 (HB22-33 Vy sequence). A

38. An isolated nucleic acid molecule comprising nucleic acid encoding a Vi
sequence selected from the group consisting of the amino acid sequence of SEQ ID NO:
23 (HB22-7 V, sequence); SEQ ID NO: 27 (HB22-23 V, sequence); and SEQ ID NO: 29
(HB22-33 V. sequence).
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