CALICHEAMICIN DERIVATIVE-CARRIER CONJUGATES FIELD OF THE INVENTION 5The present
invention relates, to methods, for. the production of monomeric cytotoxic drug/carrier conjugates (the
"conjugates") with higher drug loading and substantially reduced low conjugate fraction (LCF).
Particularly, the invention relates to anti-CD22 antibody-monomeric calicheamicin conjugates. The
invention also relates to the conjugates of the invention, to methods of purification of the 10conjugates,
to pharmaceutical compositio Nnsi Wigﬁ , % h fugates.
BACKGROUND OF THE IN@@@E&@@&B&%W&&? dcgge gﬁ%ﬁ%ﬁfl@%ﬁ%ﬁharmamtheraw
are target-specific cytotoxic agents. The concept involves coupling a therapeutic agent to a carrier
molecule with spegtiityforraeefjpedtaraet cell population. Antibodies with high affinity for antigens
are a natural choice as targeting moieties. With the availability of high affinity monoclonal antibodies,
the prospects of antibody-targeting therapeutics 20 have become promising. Toxic substances that
have been cdnjugated tShaarreskriainaatibetiealatrsuige mstirrs s dwe s svippiiiight BRBRRR Brugs,

biological rgsporﬁgd%ggjfigﬁgggqi@dm%gi%..(mg;ib@?ﬁ;@g&i@g@%@\gﬁagh@fedf@gumly@eﬁﬁ@d
immunotoxins, whereas immunoconjygates consjst antinadies and lo -wei ugs
such as methoth?@?ﬁf@'ﬁ\?ﬂyﬂﬁﬁé{ﬁ?ﬁﬁ%?@ r@é‘ﬁ’@ée ﬁtgag%ﬁ%]n?é% 'Sﬁao%%‘#ﬁrgﬁgé%ﬁ%%ﬁlﬁ%%gémrs
contain biologicaloespibazomatifieesiyrrapasekiionsalic vareicisg gritivigatahctidis sH¥anien also

lymphokines, growh faciarsyand semplennesi-asivaingeabrayenpandastosi Guifoation of the
Radioimmunoconjugates consist of radioa_cti\{]e isotogﬁs, which may b%husgodn%s gPe%rageéJEig g% SkiII
cells by thelCradiERIBHSGRRdR RIAMEGHY RhHROR ST EN BISHRC R IREN ST &Ytsioxic drugs 30
to tumor cells is expestathiogatdésonly augment their anti-tumor efficacy, but also prevent nontargeted
uptake by normal tissues, thus increasing their therapeutic indices The present invention relates to

immunoconjugates comprising an antibody as a tarﬂeting vehicle and having specificity for antigenic
determinants on BeEHFREH %%ﬁg%ﬁti éﬁ@@gfﬂ gated to a cytotoxic drug. The invention relates to
cytotoxic drug-antibody conjugates, wherein the antibody has specificity for antigenic 5 determinants

on B-maligngncies, lymplaprolifergtives isocdaisce shurmifcpilamipatonseisearetrdfespemmit
invention also relates to methods for producin&j&n}m nocongigiates d to th?ir thera%p,teutic useé
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A number of antils¥@BisEd Al ap e R VER/ SR 87 fsEIRERRIALTLENG ‘cé)nce:‘eg%rﬁ' '
rheumatoid arthritisleauebein sppriticéy for elididilasaoyedreslioneriiiaitan triaktiRadiesanéty vgh
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antibody-based therapeutic is fituximab (Rituxanw), an unlabelled chimeric human y1, (+my1V:region
antibody, which ié"@&e%fiﬁ'a‘%F@Pgmﬁ&@ﬁﬁ?éé??ogfo%?ﬁ’&?ﬁs %x%?%ggéﬁhtgﬁE{-??:éjlfé?ﬁgée”“cg
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antibody bazed therapeeticseghyosiihizgorT complisienteadtidteayeyreaRuUERISE t) monoclonal

antibodies include toxins, low-molecular-weight cytotoxic drugs, biological response
modifiers, and radionuclides. Antibody-toxin conjugates are frequently termed
immunotoxins, whereas immunoconjugates consisting of \antibodies and low-
molecular-weight drugs such as methothrexate and Adriamycin are called
25  chemoimmunoconjugates. Immunomodulators contain biclogical response modifiers
that are known to have regulatory functions such as lymphokines, growth factors, and
complement-activating cobra venom factor (CVF). Radioimmunoconjugates consist
of radioactive isotopes, which may be used as therapeutics to kill cells by their
radiation or used for imaging. Antibody-mediated specific delivery of cytotoxic drugs
30 to tumor cells is expected to not only augment their anti-tumor efficacy, but also
prevent nontargeted uptake by normal tissues, thus increasing their therapeutic

indices



15 or antibody-dependent cellular cytotoxicity (ADCC) against B cells, or on The use of radionuclides,
such as 1311 or gay, which have associated preparation and use problems for clinicians and patients.
Consequently, there is a need for the generation of immunoconjugates which can overcome the
shortcomings of current antibody-based therapeutics to treat a variety of malignancies including 20
hematopoietic malignancies like non-Hodgkin's lymphoma (NHL), which can be produced easily and

efficiently, and which can be used repegtedly withoyt inducing an immune response, :
Immunoconjugates corﬂﬁﬁs‘ﬂ‘i@sﬁ%@ﬁ%@? B {RE S'Eéonfméwﬁly oc%nélﬁ%%lggtecﬁa} p;r)xr%aw %natﬂuamngkr’%j ents,
known collectively asdhpetadichbiniainsraving shepficgerzntisamplestqseaants oplesurece
4,970,198 (1990)), yars develaped ok Hesibibecreasmeniel myslomasibhadnass potsmitokithe
calicheamicins is designated 71, which is hgeg‘ein ref bence simply as gamm m Cnds
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time introduBing defansiienid gwup BuchiaszntipdraidecdppibieratiiosisgrRip tidis Soranéeful in
attaching a calichgamicin deriaie do #rARIBEIRaR R ARNNES1333c¥0ds TheHsr.ahthe

monomeric calicheamicin derivative/carrier conju in developing therapies for a wide variety of

, ates
cancers has beeﬁmmﬁﬁéﬂoﬁbl@ﬁﬁ?ﬁf@aﬁ%ﬂ%iwgp% EHiS8kgeting agents (carriers) as well as the
conjugation methodolagiesmisichiestilbonytHefeumtsorpebirettin tigatiogaceviets rofrésgasent of the

calicheamicin defiatiye that is CanUABIRFR IS SRHe R hendspgriarding) ninerarses: Sce

higher drug loading increases the inherent potency of the corgiu%ate, it is desirable to have grs much

drug loaded®n tieaisrlrHRISs RbAYEHEY \itHMBTERARG %S tRE AR ot Thd BRI SR SHET AR
presence of aggregatestpkitainlywbladrmaay 2reossphciiviibdiokirsadd imranasieritc, randmedrefore
must be remove%ﬁﬁg%ﬁ{ﬁﬁ%ﬁ%ﬁgggﬁg&io&,ﬁﬁygﬁg%mgnsgglQ;prrpmp@gﬁggpram%mgdm@n if these

conjugates more ecreases the yield of the products. The amount of callghe icin loaded

on the carrier préeaiitdoarag/icudings, AidPRoGHSH atiiity At TKRISESRINRY BidRE-10 Erifigation
reaction, and thegyigld ff fialpsfigd nioa oane sitteonjugatepthateramiseliatEdind dtaxisinl (FEIAI60. A
compromis%mus(;[rtgg{iggoc[ﬁ%:pgﬂag& %8%%?%@%%%%&% nepandiiie dpld of dharinakegnomer

by adjusting the amount 0 reactive calichegmicin derivative that is added to th?ﬁ:or[%u ation

reaction, The ten@SiRAIHARS toYesHc #rug Eofugate NIk ARy FTRIREMI AT RBAIRREY1 855

aggregate is espgeinliyrprablerimiigavh eanthepedisjuigatiobarsscticmdlaretpeoisned vl tier lithieers

described in U.S BalpniNe: S AT A0S WPRETEN B L8hOThe Whishoarmrigs asperat herein
i

in their entirety. In this case, a large percentage of the conju ate? ro%juced!_are r|1rt13 an a&g&ggted
form, and it is quﬁé@ﬁﬁéﬁ‘(ﬁ?ﬁ?‘ﬁ)uﬁ%ﬁ@ﬁﬁfﬁﬁﬁteﬁnaﬁ‘?ﬁy thedd'§ ?é)ing prOEEeLRY Brocess) for
therapeuticagse. Femadsoiste carlignarctsingkeonjugtsigiiith dévenhnodestNidbilingdicdreentdsly
impossible to make except.oma stalkaGalfnCansamentbanereds® @E@é&?ﬁﬂit&ﬂﬂﬂ%@etmds
for conjugating cytotoxic drugs, such as the calicheamicins, to carriers that minimize the amount of
aggregation and BB RIGHAOIES high a drug loading as possible with a reasonable yield of
product. 25Previously, domjugatiomuystsodsriprisieparimgmienomtiic reitbohémiciel detivestosatarrier

with higher drug | &di&%mlgraégﬂeméprﬁw 2emesRiPpRwere disriasaditiee & ShPatentddes
5,712,374 and U.S. Patent No. 5, h these

714,586, incorparated herein in theirentire{%g. AI?hou
processes %’%uIté‘GW‘@énjﬁfﬁﬁtéJﬁeﬁéfﬁ%t%owﬁ]@ZBﬂ@@aﬁ?ig% Wé@ddgéa gea(ljteocroﬁggnl{fi Was
discovered later thaitihroetegei3Rasonivg atest guatrinthelpdiksicaiphjchiig s | dueaisnélés 65 %/HEPL C
Area A) of a low ccnjugate.d fraction (LCF), a fraction cgnsisting mostly of unconju body. The
presence of the LSCEETRIRHE BIINES: & iﬁ’lgﬁ%ﬁgﬁ?ﬁszﬂaﬁﬁec %%HHBSB% as ri]ttacigeéls %%{ﬁgéﬁ%ﬁ% e
cytotoxic drug. It thaty @lsoteomepetedwitihtreppadictiriantitos darriemeofipidides for theetAryee alffae
potentially reduce fhe targetahilitgeh e alisdasHling inpsugshefiisreyiaidnnmaytpiardus.

Therefore, an improved conjugation process that would result in significantly_lower levels of the LCF
and have a@@eptéﬁﬁ%\%Iétl@ca@ér@gﬁﬁm%ﬁﬂ%t @?Q‘Hﬁ%’ﬁnﬁ?y %It%?lrrrfﬁrthe‘ysg?/s%él‘ p%%@gtitgg of the
conjugate, is desisaise 3645 UVHI AR D Fhd o hidvER Td@ibheamiTined priggtive/ iaveertiomikdates i
methods for the pr ! NORME iG,C i g derivative/eaki Ng e
"conjugates”) Wltﬁ%\%ﬁéiﬁ %gélng zlan,d. 15)%%%%?%5%3 ré%i&é\é%%y%vﬁc@o%}%gae‘%@ Eﬁ)?&?ﬁct%fhe
Particularly, the irvéiigihrelitesPriite FERIBSorPEFRTONGRIETS caﬁﬁh%%ﬁicﬂ? dgﬁva(f uggpREy
conjugates, to the conjugates, to compositions, to a method of purification of the conjugates, and to
use of the conjugates. More particularly, the invention reJates to methods for producing a monomeric

calicheamicin derivative-anti-CD22 antibody conjugate (CMC-544).



15 In one embodiment, the present invention discloses an improved conjugation process for the
production of the conjugates that resulted in significantly lower levels of the LCF (below 10 percent)
without any significant alteration of the physical or chemical properties. The invention also discloses a
further improvement to the conjugation process which results in not only a significant reduction in the
levels of 20 the LCF, but also results in a significant reduction in aggregation from previously

disclosed processes, And pIoduces SusiaRia ingiease i laadigddaisaningainci tie

present inventioi ormula: wherein: 25Pr is a proteinaceous carrier, X is a linker that
comprises a .ptbdutioheayiesneaieagrsibahit canyeded g p?%f{é‘?h?{c%b‘iﬁ‘s? JOIPTLE! & cytotoxic
drug; m ig ke ARl ageloading faug patifindmosisgation predect mehoihef tirecepisusiac B0drug
Conpugatos of tib St MERIOR: I At Bl G et oo ethenlof o mveniion
comprisingfthe ttepsfiotty (o) Hgdaaeg i@fepé‘}’i@fbxi}:bﬁlPée?féWa?%/é%rﬁQ@tﬁ?)c/ﬁé?ﬁeé%e\mg tAIFer Wherein
the cytotoxic dryg,deEyAtME Admbliftrivnegegly ahththardtenaceobs candeed(y iinauapaing the
ottt oo PR S ST oA 1A SRai 7 13 8 o B L e e e
drug/carrier conjiftirté anhdrsieanesstiatibpidries Eé?ﬁﬁﬁées%(éﬁ QW%‘?B%\%S%@ESR/@E% a%%é?g) an
additive compriging-atdsast preiaBia gathpeadiogcidonrite salbiaryyatrecinettie feroutshiionss
conducted at a temperature rangi@gag g% éf&%%ﬁ ;QRQH&?%FQM%Q@GQQQMéﬁBW&fmm
about 15 ﬁﬁnutéﬂlﬁ%ﬁgon " %(f}'rs;’andg(r% S T)jectlng t%e conjugate produced In step (2 tog
chromatographicbmse@@rat'@ih@h&i@ésﬁ&@@ﬁ&ﬁﬁéﬁ%ﬁ&%ﬁ@?ﬁ ?/tf%gﬁ Lkt ef}ﬂl%?%%ewg
proteinaceous GagigiCaniHariaaalitbrtheating mdherange etidstibg Yhebyramighebthe reactive
calicheamicin derivative that is added to the conjugation reaction.

The tendency for cytotoxic drug conjugates, especially calicheamicin conjugates

15. to aggregate is especially problematic when the conjugation reactions are performed
with the linkers described in U.S. Patent No. 5,877,296 and U.S. Patent No. 5,773,001,
which are incorporated herein in their entirety. In this case, a large percentage of the .
conjugates produced are in an aggregated form, and it is quite difficult to purify
conjugates made by these original processes (CMA process) for therapeutic use. For

20  some carrier proteins, conjugates with even modest loadings are virtually impossible to
make except on a small scale. Consequently, there is a critical need to improve
methods for conjugating cytotoxic drugs, such as the calicheamicins, to carriers that ‘
minimize the amount of aggregation and thereby allow for as high a drug loading as
possible with a reasonable yield of product.

25 Previously, conjugation methods for preparing monomeric calicheamicin
derivative/carrier with higher drug loading/yield and decreased aggregatio’n were
disclosed (see U.S. Patent No. 5,712,374 and U.S. Patent No. 5,714,586, incorporated
herein in their entirety). Although these processes resulted in conjugate preparations -
with substantially reduced aggregate content, it was discovered later that it produced

30  conjugates containing undesirably high levels (45-65% HPLC Area %) of a low
conjugated fraction (LCF), a fraction consisting mostly of unconjugated antibody. The
presence of the LCF in the product is an inefficient use of the antibody, as it does not

contain the cytotoxic drug. It may also compete with the calicheamicin-carrier conjugate
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cytotoxic drug and with low conjugated fraction (LCF) below 10 percent from unconjugated
proteinaceous carrier, cytotoxic drug derivative, and aggregated conjugates. 15In one aspect of the
invention, the proteinaceous carrier of the conjugate is selected from a group consisting of hormones,
growth factors, antibodies, antibody fragments, antibody mimics, and their genetically or enzymatically

engineered counterparts. In one embodiment, the proteinaceous carrier is an antibody. In a preferred
20embodiment, the antibody is selected from a

roup, consisting of a m ant Laghimeric
antibody, a huni@intan{Bgay 2AhRRIERTZLY ﬁlﬁﬁgc} ?a‘{‘%ﬁ?g g) Ihﬁa?r{ gﬁigggil%g%ggrfﬁgg%un%gnd a
F(ab)2 fragmenéfilceanotitar erytbadimentg.tHE Ruefei zsdaptmssy serdiestasy perss iRk Wl durface

antigen CD22. 25Ina piefarred AMbRineat thebunenizedanicRkrtibady i aygBfatignafted

antibody, and comprises-a light chain variable region 5/44-gL 1 (SEQ 1D NQ:19), and a heavy chain
variable region WRaubaIoieaRi ﬁﬁ?N@:*@?)P%‘MSé%?zMSP%ng eite ee%ﬂ%’&f%é]%gtﬁﬁsghurﬁanized
anti-CD22 gntibody is a CDR-grafted antibody comprising a light chain having a sequence set forth in

SEQ ID 30NO: n @gqq‘q@(ﬁf\%wﬁ@mbodiment, the humanized anti-CD22 antibody is a
CDR-grafted an%%ghd\)ﬂkxé%ﬁprising a heavy chain having a sequence set forth in SEQ ID NO:30.

The present invention relates to methods for the production of monomeric
cytotoxic drug derivative/carrier conjugates (the “conjugates”) with higher loading and

10  substantially reduced low conjugate fraction (LCF). Particularly, the invention relates
to the production of monomeric calicheamicin derivative-carrier conjugates, to the
conjugates, to compositions, to a method of purification of the conjugates, and to use
of the conjugates. More particularly, the invention relates fo methods for producing a
monomeric calicheamicin derivative-anti-CD22 antibody conjugate (CMC-544).

15 In one embodiment, the present invention discloses an improved conjugation
process for the production of the conjugates that resulted in significantly lower levels
of the LCF (below 10 percent) without any significant alteration of the physical or
chemical properties. The invention also discloses a further improvement to the
‘Conjugation process which results in not only a significant reduction in the levels of

20 the LCF, but also results in a significant reduction in aggregation from previously
disclosed processes, and produces supstantially increased drug loading. The
conjugates of the present invention have the formula:

Pr-X-W)m
wherein:

25 Pris a proteinaceous carrier,

X is a linker that comprises a product of any reactive group that can react with a
proteinaceous carrier,

W is a cytotoxic drug;

m is the average loading for a purified conjugation product such that the cytotoxic

30  drug constitutes 7 - 9% of the conjugate by weight; and

(-X-W),, is a cytotoxic drug derivative.
The conjugates of the present invention, in one embodiment, are generated by
the method of the invention comprising the steps of: (1) adding the cytotoxic drug

b



In another preferred embodiment, the humanized anti-CD22 antibody is a CDR-grafted antibody
comprising a light chain having a sequence set forth in SEC ID NO: 28 and a heavy chain having a
sequence set forth in SEQ ID NO: 30. In another embodiment, the humanized anti-CD22 antibody is a
CDR-grafted 5antibody that is a variant antibody obtained by an affinity maturation protocol and has

increased specificity for human CD22. In another aspect, the cytotoxic drug used to generate the

monomeric cytotoxic drug/carrier conjugate of the pr J gt@: @ ither apdphikiroroftybulin

polymerization, é?‘f'?ﬁﬁ%‘/’%t%?‘ aeggﬁ? 3 ‘?882 %‘ @E%%?‘%r%’@%@? %nﬁnhigiggsr 10protein synthesis, or
p

an inhibitor of tyfé%nekineiast of tie oreEinBeRAHTe RTINS cffotdRrH bRtitpidieIcHePHoniTug
calicheamicins, thigisRa taranssprnsHatiseusaunaibicia, dexarublisiphinirghitim-esperivic;ins,
actinomycin, authramycin, azaserines, ble cins, tamoxifen, | i astatinsiayristatins,
hemiasterlins, ahﬁ?ﬁ{g%ﬁ%ﬁﬁ%ﬁbi?i‘%aa%%@e?ré%f‘é%8%ﬁrﬁ%%§ﬁ?§ ccé gc())t ?<+c drugg, 5 caﬁiﬂ%ggmicin. In
a particulary preféotexicerdbgiiraeier thenirite MiRTRINS %W@Qﬁc%@gﬁﬁcﬁﬂpﬂﬁ%e@ ddimma
calicheamicin d%ﬁ’%’ﬁié{g‘coso!vé:’r‘lt}’%tr@f\%h&ﬁ %@Bﬁ% ébm%bm’d@xéﬁ ing thiloginpnativeckylithacid
3-mercapto-3- met| tano razide and conjugated ta a protejnace er.vi
20hydrolyzable fh r%’ﬁ@{t %‘gawkgﬁfg%gp&éﬁg?nat r(Tglcs:"y ‘8 (%(?8%%5{frag%t §r§%§glg%¥§§t§0§nding
and entry into tasgeticalI¥C to abwutpieterfed entsodisiditefrtigingfeut ahety ris

4-(4- acetylphewgpg;@n@(? 8GifdAPBURe conjughity pranaiberiasnestef theonentatogegsaioic acid

or its salt, or decanoic 25acid or its salt is used as an additive during th ugatign t
decrease a§gre§ERBIRUATY iREPSREE (?Fag ﬁ%’cﬁﬁg‘? %eln Vet another §§%’§§%f %ﬁggnveeénﬁ%r? ,§t%
conjugates of theriisieatientereatisfiedriycsatehroithzadepdsiaidrstisaratien PrbcdSs” by wejghygd

embodiment, the, GhraMAtGYAPLIL SRRATAUAN diYGeaR Y SREIRA0IEOR akRIBE MIONRIOENT thing
derivative-carrier conjugate is size exclusion chromatogr ghg (gr%C). deriva’t!\rt' angéaegsggﬁgggent, the
chromatographid U ERH pRISEIDFERY S0 %%rggpat@%ﬁg l i deri “Farrier conjugate

Mondmeric drug vative
is HALO, FPLC osnjugates.

15 In one aspect of the invention, the proteinaceous carrier of the conjugate is
selected from a group consisting of hormones, growth factors, antibodies, antibody .
fragments, antibody mimics, and their genetically or enzymatically engineered
counterparts.

In one embodiment, the proteinaceous carrier is an antibody. In a preferred

20  embodiment, the antibody is selected from a group consisting of a monoclonal
antibody, a chimeric antibody, a human antibody, a humanized antibody, a single
chain antibody, a Fab fragment and a F(ab)2 fragment.

In another embodiment, the humanized antibody is directed against the cell
surface antigen CD22.

25 In a preferred embodiment, the humanized anti-CD22 antibody is a CDR-
grafted antibody, and comprises a light chain variable region 5/44-gL.1 (SEQ ID
NO:19), and a heavy chain variable region 5/44-gH7 (SEQ ID NO:27).

in another preferred embodiment, the humanized anti-CD22 antibody is a
CDR-grafted antibody comprising a light chain having a sequence set forth in SEQ 1D

30 NO:28.

In yet another preferred embodiment, the humanized anti-CD22 antibody is a
CDR-grafted antibody comprising a heavy chain having a sequence set forth in SEQ
ID NO:30.



Sephacryl 5-200 chromatography. In a preferred embodiment, the chromatographic separation
process used to 5separate the monomeric drug derivative-carrier conjugate is hydrophobic interaction
chromatography (HIC). In a particularly preferred embodiment, HIC is carried out using Phenyl
Sepharose 6 Fast Flow chromatographic medium, Butyl Sepharose 4 Fast Flow chromatographic
medium, Octyl Sepharose 4 Fast Flow chromatographic medium, Toyopearl Ether-650M

chromatographic medium, Macro-Prep methyl HIC 10medium or Macro-Prep. t:Butyl HIC, medium. In a
more particularly prefeWeﬁ%&d?FﬁE%ﬂe EIEXIE% W%&'?ﬁfi u%@@&?ﬁosa@%%?o‘?s% %’E%%%B‘:I%Wg
chromatographi€biegdiaftedmatiotty caspeisinthe ligbeetion edirectetbtyanarosiifrsiidiepbio i drug

derivative/carriexs0niigateAreduF ey theimeihed elibe davaition dra prefested.15embodiment of
this aspect, the cytotoxic drug used js calicheamicin and th(? catrr'aa 1S‘erdi an anti M. In-%n ther
preferred embodiment, ¥ QMR8 LRIE e 8RS YFS TR lc”orI?S|st|‘?‘1r§“o?a%ﬁ"o%oc ongl antibody, a

chirneric ansibocyitiaduyriteat mrivedsnaantitcalyizbthinstbndyn @€inglarshaiatiantiyetspohars fagment

and.a F(ab)2 fragpent.4Q @iﬁeﬁgq&q{ﬁﬁg@@bgﬁferred aspect, a humanized antibody directed
against the cell surface antigen 0D22 is used. In one err\}lgfodiment t%}i humaT%e anti-CD22 antibody

is a CDR-grafted antibtiy2 300 AiHasks DFgRLRIoHH VAHIoSRSith 87458 G786 9), and
a heavy chain vartabieitegion/Séfdeg HBr(SER:| DINGE2FeRSTh vetiioncintmitighern, mdligmahized

anti-CD22 antibady,) %‘.@iﬂf&ﬂ antineyFerpEsineER Hiahs shaARNAYIngATRAUANGHERbFOI in
SEQ ID NO: 28.%%%?& rred err%bdd_imgil%q the%ur%anized anti-0022 antibﬁcl)%y is a CDR-- grafted

antibody cdfhpriBlRiFR AEEDESH AR ARHETE LAIEREE B in SEQ ID NO: 30.

In one embodiment, the cytotoxic drug is selected from calicheamicins,
thiotepa, taxanes, vincristine, daunorubicin, doxorubicin, epirubicin, esperamicins,
actinomycin, authramycin, azaserines, bleomycins, tamoxifen, idarubicin,
dolastatins/auristatins, hemiasterlins, and maytansinoids.

15 In a preferred embodiment, the cytotoxic drug is calicheamicin. In a
particularly preferred embodiment, the calicheamicin is gamma calicheamicin or N-
acetyl gamma calicheamicin derivative.

In yet another aspect, the cytotoxic drug is functionalized with 3-mercapto-3-
methyl butanoyl hydrazide and conjugated to a proteinaceous carrier via a

20  hydrolyzable linker that is capable of releasing the cytotoxic drug from the conjugate
after binding and entry into target cells. v

In a preferred embodiment of this aspect, the hydrolyzable linker is 4-(4-
acetylphenoxy) butanoic acid (AcBut).

in yet another aspect of the invention, octanoic acid or its salt, or decanoic

25 acid or its salt is used as an additive during the conjugation process to decrease
aggregation and increase drug loading.

In yet another aspect of the invention, the conjugates of the invention are
purified by a chromatographic separation process.

In one embodiment, thé chromatographic separation process used to

30 separate the monomeric drug derivative-carrier conjugate is size exclusion

chromatography (SEC).



30In another preferred embodiment, the humanized anti-0022 antibody is a CDR-grafted antibody
comprising a light chain having a sequence set forth in SEQ ID NO: 28 and a heavy chain having a
sequence set forth in SEQ ID NO: 30. In still another embodiment, the humanized anti-CD22
antibody is a CDR-grafted antibody that is a variant antibody obtained by an affinity maturation
protocol which has increased specificity for human CD22. In a preferred embodiment, the

calicheamicin is gamma calicheamicin or N- 6acetylrﬁ$mrga cal'cheamiciaql. n rin g%e l?srngq[giment,
the calicheamicin deriVAtRRAS R ERERIDEE WG £ oS RS G ST BUANSYT Rydrazide. n
another embodimmentzithetliskerarsedsiicconjogaie i \dregristhecaveelsisia Hydkély ZaBlliMker that is

capable of rele%se!gg atgrﬁlc%tg%%;%ﬁ m&g@%m_e 19conjugate after binding and entry into target cells. In

a preferred embodime olyzable linker is 4-(4-acetylphenoxy) butanoic acid But).
Another aspect of the IV miBieiedirseaed iR tnioh r@f?&a&@?&%gﬁ%&ﬁ { §ﬁ{}aﬁz{\9§ géﬁj%eé’%
antibody conjugris=harsngdhedesmelia, RUEXSHBHNSmaniremilRels dnhudicORE AHRERAIPIX is a

hydrolyzable linker that comprisgs,@1%9.pLo {20y SRACHYE SraupihritanIeast witeancantibody;
Wis a calichear(%iql‘&cfrﬁn Fi%?égf}%r% @ﬁﬁ% g\ge%a%%ﬁl%gdiné ?or a purified co%jugg‘%\/\t/i N [r(%celu%'gi rsuch 4j[hat the
calicheamicin capEeRBSYL S BAa5P RSO BRARYGA0Y 1 RBIGIE RE T Rl )gmu s aca

SE 4. .
|cﬁeam|cm
derivative generatedrwvihg:proeess aftihenedentiofciyl Geplamissdinfat Gl hAspeyofdAtibody is

selected ffom 2 gioyt, 20 SansisrRLamaRes Rk BON AR NCAnPody rchymaranbody

a humanized antibody, ‘a si chain antibody, a Fab fragment and a F abézé{a@nﬂent'referr%ég
preferred dfbodiasi RS MaBedyRPat BHMCI52 B8y tHafhd2LpeRREH for himan ~D22, and
comprises a heawehaiewhenensherdadatieudmpdntyodeptises e € ERiEoIMghroeatasssr the
sequences given as. H1 in Figure 25 1 (SEQ ID NO:1) for CDR-H1, as H2 in Figure 1 (SEQ ID NO:2)
or HZ (SEQ ID NEH Y or 1z (SEQ ID NO:15) or HZ' (‘SE(%@ID NO:15) for CDR-H2 Sk )aﬂsél—é%in Figure
1 (SEQ ID NO:3) for CHRASthERPEBRSHridISs AVRGHPRHZIH s tRe VSRR domain comprises a
CDR having at lgastsneehffiersemjsrute poideneaistyltin Rigtredlof SRONTENDZ) e Grstered as L2 in
Figure 1 (SEQ 1D NO.BHIo%k GPRR 23091 88 LiHinddg g (6 B BHERHTOn GRRHG carredn

0

another pre erreofnem' Iment, the anti-0D22 antibody comprises a heavy chain wherein the variable
domain compriseses EER Wﬁ@yat least one of the sequences given in SEQ ID NO:1 for CDR-H1,

SEQ ID NO:2 or SEQ I3 NpGtBeor pHEQr¢D NobbSioeSE tDaNthadyfds CBRSRY, TS EQABURO:3 for
CDR-H3, and a ightiehain whergigdhasriiablasdenain GamprisenmmeBR havingat deasboesf the
humanized antibody, a single chain antibody, a Fab fragment and a F(ab)2 fragment.

20  In a more particularly preferred aspect, a humanized antibody directed against the

cell surface antigen CD22 is used.
In one embodiment, the humanized anti-CD22 antibody is a CDR-grafted

antibody, and comprises a light chain variable region 5/44-gl.1 (SEQ ID NO:19), and
a heavy chain variable region 5/44-gH7 (SEQ ID NQO:27). |
25 In another embodiment, the humanized anti-CD22 antibody is a CDR-~grafted
antibody comprising a light chain having a sequence set forth in SEQ ID NO: 28.
In a preferred embodiment, the humanized anti-CD22 antibody is a CDR-
grafted antibody comprising a heavy chain having a sequence set forth in SEQ ID
NO: 30.
30 In another preferred embodiment, the humanized anti-CD22 antibody is a
CDR-grafted antibody comprising a light chain having a sequence set forth in SEQ 1D
NO: 28 and a heavy chain having a sequence set forth in SEQ ID NO: 30.



sequences given in SEQ ID NO:4 for CDR-L1, SEQ ID NOS5 for CDR-1_2, or SEQ ID NO:6 for
CDR-L3. In yet another preferred embodiment, the antiCD22 antibody Eomprises SEQ ID NO:1 for
CDR-H1, SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 for CDR-H2, SEQ ID
NO:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, and SEQ ID NO:6,for
CDR-L3. In another embodiment, the humanized anti-CD22 antibody is a CDR-grafted 10anti-CD22

antibody and comprises a variable domain comprising human accept [
non-human donor CDIs S ARBHRRY Em%%‘ﬂm‘?éﬁt,%}?gﬁﬁpﬁg%%goa ﬁfggg%rg‘%ﬂrﬁgb@?fﬁa?ﬁﬂman
acceptor frameyrartewheateiniyetiaris aftevaratiodoriitinetiths ABATIEHAF O HE RIS are

based on a human sub-group | CANSRNSHER &HURRESAOB LOMprise non- 15human donor resid t
positions 1, 28,“@?% ané)%fsln another efnbodi ent, the humanized antibggy ]flé %.ﬁ%pgriggz i
non-human donor resituBLEIBBEHi S8 106819 P I PRSI SAD5Giment, the CDR-grafted

humanizedsantibesty eemprisesieheamable. domain of the light chain comprising a human acceptor 20

framework region basc?d 9 a&gH 1 sUb-gROUR. i eamplisi
. i incing RS GERNEL inefurbner fiki
non-human donor residues at posméns 2,4, 37,38, 45 and 60. In another embodiment, themgl

CDR-grafted armibteapferdHapshistRe/bWarRAdfMan donor residue at position 3.

In another embodiment, the linker used to conjugate the drug to the carrier is

a hydrolyzable linker that is capable of releasing the cytotoxic drug from the
10  conjugate after binding and entry into target cells. In a preferred embodiment, the
hydrolyzable linker is 4-(4-acetylphenoxy) butanoic acid (AcBut).

Anocther aspect of the invention‘; is directéd to a monomeric calicheamicin
derivativefanti-CD22 antibody conjugate having the formula, Pr(-X-8-8-W)p,
wherein: Pr is an anti-CD22 antibody; X is a hydrolyzable linker that comprises a

15  product of any reactive group that can react with an antibody; W is a calicheamicin
radical: m is the average loading for a purified conjugation product such that the
calicheamicin constitutes 4 - 10% of the conjugate by weight; and (-X-8-8-W),, is a
calicheamicin derivative generated by the process of the invention.

In one embodiment of this aspect, the antibody is selected from a group

20  consisting of a monoclonal antibody, a chimeric antibody, a human antibody, a
humanized antibody, a single chain antibody, a Fab fragment and a F(ab)2 fragment.

In a preferred embodiment, the antibody is an anti-CD22 antibody that has
specificity for human CD22, and comprises a heavy chain wherein the variable
domain comprises a CDR having at least one of the sequences given as H1 in Figure

25 1 (SEQ ID NO:1) for CDR-H1, as H2 'invFigure 1 (SEQ ID NO:2) or H2' (SEQ ID
NO:13) or H2” (SEQ ID NO:15) or H2™ (SEQ ID NO:16) for CDR-H2, or as H3 in
Figure 1 (SEQ ID NO:3) for CDR-H3, and cerhprises a light chain wherein the
variable domain comprises a CDR having at least one of the sequences given as L1
in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2 in Figure 1 (SEQ ID NO:5) for CDR-LZ,

30  oras L3in Figure 1 (SEQ ID NO:6) for CDR-L3.

In another preferred embodiment, the anti-CD22 antibody comprises a heavy
chain wherein the variable domain comprises a CDR having at least one of the
sequences given in SEQ ID NO:1 for CDR-H1, SEQ 1D NO:2 or SEQ ID NO:13 or
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In yet another embodiment, the CDR-grafted antibody comprises a light chain 25variable region
5/44-gL1 (SEQ ID NO:19) and a heavy chain variable region 5144- gH7 (SEQ ID NO:27). In another
embodiment, the CDR-grafted antibody comprises a light chain having the sequence as set forth in
SEQ ID NO: 28 and a heavy chain having the sequence as set forth in SEQ ID NO:30. 30In yet
another embodiment, the CDR-grafted antibody comprises a light chain having the sequence as set

forth in SEQ ID NO: 28 and a he chaip having t e S IRSERR 130,
In on:e embodin%ﬂ, Q&%ﬂ%ﬁ%@%@ﬁ\gﬁ e{n%%(%g@ ?é g?\%%?n:%rrﬁ%gd% obtaini%’gégdr%gfﬁnity
maturation protbgol emairhabéneire e uasiable il a6t ﬁ@ﬁ%ﬁ%@ﬂpm%‘fﬁ@r%ﬁ?ﬁéﬁﬂﬂgré ?ﬂ‘:é

anti-CD22 antibgdy,is a-chifer¢-astbogy 1roemprisingthe, SHOancROG tredfRtandB&d/Bhain
variable domains of the monoclonal antibody set forth in SEQ ID NO:7 and SEQ ID NO:8, respectively.

In yet another eW@J%QHW‘anti-CDZZ antibody comprises a hybrid CDR with a truncated donor
CDR sequénce wherein e anisingmeitioedsimhedioist GRaRirA2 e iR D diERIfeSgbEhce and

forms a functiong) GBR JOKRAATIGHerbAEIeres srhodimentdhe SOy deSEarE is
either a gamma calicheamicin or a N-ac mma cali ici riyati nan I @spect,
the invention is préé?efﬂ"i&&)ﬁf&ﬁoaﬁ‘%' Tﬁ;kg?é%g%‘%t@g)’l&éf a’g#a%@(j?opﬁiﬁg@a %gsg“?éi%ezolf a
monomeric cytokxis g tivel e PddtjédareCRd-greferred embodiment, the stable
lyophilized composition. of the.15 -EHAMERC S Aanis- ey sieficive meaibietyconjuCRaRe gsatrapared by
(a) dissolving the monomeric cytotoxic drug derivative/carrier conjugate to.a. fi ion of 0.5
to 2 mg/mlifh a SBRGERCoRTEREMY %{‘8r§85%%‘?88?aﬁt \é?rziaaa]?:%nggn %é’ﬁgﬁ%ﬁegggﬂ gg}?%@e%v&g%&?a
polymeric bulkingageniratragtomcenttatiorhofr@ysdbs9%% ByRgeight, electrolytes at a concentration of
0.01M to 0.1M, a solubylity, fagilitating-3aRALAt 3-20nGRIFRASERUPH-OTO0MM06thay \wetghtabuffering

agent at a concentration of 5-50 mM such that the final pH of the solution.is 7.8-8.2, : (b)
dispensing the mteafmmﬁ%w&%fﬂpé%’mﬁe?gﬁ evg]ngg% éomfgéfégfgggﬁn%ggvé%ﬁﬁ%on ata
freezing temperaiittisod) 3504806 A HywabjevtirtyeHe IEREPROUIRANHS S MITATRIRE A g step

at a primary:drying pressure 0L 40,10:80 pyStRRS at ashalf 25 ipmpelaisaahel 8Gitodindtiaha4 to 78
hours; and ge) subjecting the freeze-dried product of st%p

pressure of 20 t@‘@@%‘%"r%@”&‘?&%g SRFARIITE %f'lffﬁ?g 'i;[(goaﬁ %%éS%?%&gé %%‘%%g{%g.é‘ﬁé 6/ing
and 69. ;

In one preferred embodiment, the CDR-grafted humanized antibody
comprises a variable domain of the light chain comprising a human acceptor

20 framework region based on a human sub-group | consensus sequence and further
comprising non-human donor residues at positions 2, 4, 37, 38, 45 and 60. In another
embodiment, the CDR-grafted antibody further comprises a non-human donor
residue at position 3.

In yet another embodiment, the CDR-grafted antibody comprises a light chain

25  variable region 5/44-gL1 (SEQ ID NO:19) and a heavy chain variable region 5/44-
gH7 (SEQ ID NO:27).

In another embodiment, the CDR-grafted antibody comprises a light chain
having the sequence as set forth in SEQ ID NO: 28 and a heavy chain havir?g the
sequence as set forth in SEQ 1D NO:30.

30 In yet another embodiment, the CDR-grafted antibody comprises a light chain
having the sequence as set forth in SEQ ID NO: 28 and a heavy chain having the

sequence as set forth in SEQ 1D NO: 30.



In one embodiment, the cryoprotectant used in the lyophilization of the cytotoxic drug/carrier conjugate
is selected from alditol, mannitol, sorbitol, inositol, 30 polyethylene glycol, aldonic acid, uranic acid,
aidaric acid, aldoses, ketoses, amino sugars, alditols, inositols, glyceraldehydes, arabinose, lyxose,
pentose, ribose, xylose, galactose, glucose, hexose, idose, mannose, talose, heptose, glucose,
fructose, gluconic acid, sorbitol, lactose, mannitol, methyl ct-glucopyranoside, maltose, isoascorbic
acid, ascorbic acid, lactone, sorbose, glucaric aci se, threpse, arahin ; e,
gulose, idose, talose, @?ﬁﬂﬁﬁ&%@?‘ﬂﬁ‘ﬁl@s&%&ﬁ\b@%?&%&” ,k?ggeeé)g@é%ﬂ]cl%goﬁé%@%?‘&ﬁﬁ:@sic acid,
glucaric acid; galseitsaniy acicaffirannuedmatiavidefoed sardifesgarieaseanirrsitivrde 'HeRAlose,
neuraminic 5 aci abinans, fructans, fucans, galactans, galacturonans, glucans, mannans, xylans,
'even, fucoidan, carrageenan, galactocarolose, pectins, ic ac'dgs mylose, pullulan en,
amylopectin, ceIIquse,fdé&Péh?rpL?é‘ﬁ?I%W’mfﬁn, g£'§§§, at"larrf,h ﬁda d¥0| m?’gﬁ#igta%%%éa uronic
acid, alginig acidoxmnidiag gumsstaetiuesuctdse, ightossl lnetyse chaihategebletigeiingyriothe
polyethylene glycol, c%%lygﬁﬂgéf%ggﬁgli’n%r@’I@@@%@@Mﬂﬂﬂ@b:& relpécpveferred
embodiment, the Cryoprotectant is sucrose, which is gre,s§ﬁ) %t acon entrati(r)lge%féLéo rllay jght.

In one embodiment, th& pekanetkeh aiiieRs iR sa it é na ﬁsfil?zog%%n process is selected
from Dextran 4Q,ah hysrexyeshylstarctDiOsambizatehdBionoemiasion pstioeiiievesger COR |n
another embodiment thed%ﬁ%r@g%}@ggﬁm}mg ophilization seldigndprodium chloride, which is

present at a cor{%éﬁ?}gﬁ%n n a preferred embodiment, a olugilitz-fgcilltatin}g agent is
S g ls A,

used durirPthe lyophillpaiparirsEays it siP s sSh Bift R SINALYS Kt

g%gent s a surfactant. In a
20particularly prgieires eimipediment othe-arfaigtaaisrpotpdoneatsigo dativetive. present at a

concentration of O'Ol%nb&%ﬁi%ptaspect! NG RMRRAINGRcibe RUiferiiBcagentispebistaimetiamine,
which is present at a concentration of 0.02 M. It is preferable for th%(ﬁoH .oféhe sglutioq\}glgaerr%p 8_.'[ the

start of the lyoplfilisteRi [yRRMBiEed FRTERRRIA OntaiMRBINE LSRR Ss i e mar

rug/carrier conju%ate is
dispensed into ialg@jatelenperapuets obd Sehpridinterthewtastalfith &y prbiieed. comnpsifipreréries

embodimepi, the 50'““%%%%‘5‘16’%?&%@%& QERDAL B/ tamBeraHigate45 Grdbar s g splitionimg

. mon .
subjected to an mfflacfrpreeze rying step at a primary drying pressure, of 60 micyon .3 shelf
temperature of -BBOTERGDHBURIING 302 g?élé’fﬁ&?l%%r%jg&a@tu%a% %?e%t@%a[ocgﬁié}c%r%ﬁ%%iying
step at a drying pressiengfie0imiceohsiat ashpifsiomperaepeotsiciaB @tferngmiaion of Asdther

aspect of the inveqtign 5l clelin AGRRASIPBGANBrIaG drHhpraprLaicelly-iectiyeutositof

monomeric cytotoxic drug defivative/carrier co prepared by a meth £ in ' In
one embodimenE“ﬁ‘f@‘Eétﬁ?e?TnatW@'?ﬁ%%?H%?i@r}éégﬁ%@iéodguéﬁ@d%rﬁ%ﬁt\% cofa%rc;%}gc]@ ju%SaQtﬂpigtaa

proteinaceas cagigesetaittedfroibal My weight, buffering agent at a concentration of 5-50
mM such that the final pH of the solution is 7.8-8.2, and water; (b) dispensing the
above solution into vials at a temperature of +5°C to +10°C; (c) freezing the solution
at a freezing temperature of -35°C to —50°C; (d) subjecting the frozen solution to an
initial freeze drying step at a primary drying pressure of 20 to 80 microns at a shelf

25  temperature at ~10°C to ~40°C for 24 to 78 hours: and (e) subjecting the freeze-
dried product of step (d) to a secondary drying step at a drying pressure of 20 to 80
microns at a shelf temperature of +10°C to + 35°C for 15 to 30 hours.

In one embodiment, the cryoprotectant used in the lyophilization of the
cytotoxic drug/carrier conjugate is selected from alditol, mannitol, sorbitol, inositol,

30 polysthylene glycol, aldonic acid, uronic acid, aldaric acid, aldoses, ketoses, amino
sugars, alditols, inositols, glyceraldehydes, arabinose, lyxose, pentose, ribose,
xylose, galactose, glucose, hexose, idose, mannose, talose, heptose, glucose,

fructose, gluconic acid, sorbitol, lactose, mannitol, methyl o~-glucopyranoside,
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growth factors, antibodies and antibody mimics. In a preferred embodiment, the proteinaceous carrier
is @ human monoclonal antibody, a chimeric antibody, a human antibody or a humanized antibody.

In a preferred embodiment, the humanized antibody is directed against the 10cell surface antigen
CO22. In a particularly preferred, embodiment of this aspect of the invention, the anti-CD22
antibody has specificity for human CD22, and comprises a heavy chain wherein the variable domain

comprises a CDR having at least one of the sequenc sgiven asl-11in E'iﬁfure 1 SE%{I}/ NO:1) for
CDR-H1, as H2 Wﬁi&&ré%i‘é@éj"@%@@%@&c%‘% B AR 235 Br A SES DN BT or H21
(SEQ ID NO:16})esdSBRakibjrarsas ke Figlirest, (IEQSD NOsB) ftalSBR a8 aiebeorfipwees a light

chain whereln the yaslabla.damein Qam,iﬁf_féo%@@mizmmﬁaﬁ@,@@aw@m@mmmgn as L1
in Figure 1 (SEQ 1D NO:4) for CDR-L1, as L2 SEQ ID NO:5) f?r ﬁDR-LZ orasL3in

1 F 1
Figure 1 (SEQ (B0 TAHEDRECS: S0 SABie 37 BrR D SHTGS Rt TSPt D R H AL has

heavy chairswhereif) theabmzdablefdataai docgprisegaeCiBR haviagtaoiesst ogkichthe BeguanMes

i in SEQ ID 1 f R- I : E : E O: D
R

light chain wherejn the var aple domain
comprises a CDRHARARg AUBARRorfYSPERD s cAMINRES S g‘f@gwqﬁesé%ﬁ%ﬂloﬂlﬁbﬁ ﬁbeC-@?SEQ ID
NO:5 for CDR-LagareSEQ4RMMOcBd0tGBR-Harmatain yetlansiheritefnird enibodintean, she,
anti-CD22 antib ' S ' CDR- TeOr RARNION BESEQ ID
NO:15 or SEQ |%%8ﬁ|nc%’?‘£ég%’ R!%éz\l%ééglé B E%é@g?c%@g-%%&&b%ﬁ%ﬂor C[l)%{éLl, SEQ
ID 30NO:5'for CERPEPYIsISEYFth WUHEA0PEDRENEEYIHRIS particularly preferred embodiment, the
humanized anti-CD22 antibpayds«d GBRegiaited themayirecteritinCB20cansbodlicinig copapnises a light

chain variable r %%ﬁgﬁ@ggg [}!e%}]r?) and a heavy chain variable region 5/44-gH7 (SEQ
ID NO:27). In an%%geﬁcggrt?cularl)épireferrgt)ad embodiment, the humanized ;nti-CD 2 antg) IS a

‘ : dy.
CDR-grafted antibody HEARE SHEERIRIE ol ATNTEEPUIRE RHRRISES SHARY SR (‘?ﬁﬁ P
sequence set fophoiteSE @ 1DeNCe28famd deatray chainhdvidgaystglatasiketfordnth SEQ 1B

NO:30. In qpe erg&o(%m%%g@? &@Bbgr@gggqjgntibody is a variant antibody which has

In another embodiment, the electrolyte used in the lyophilization solution is
sodium chloride, which is present at a concentration of 0.05 M.

In a preferred embodiment, a solubility-facilitating agent is used during the
lyophilization process. Preferably, this solubility-facilitating agent is a surfactant. Ina

20  particularly preferred embodiment, the surfactant is polysorbate 80, which Is present
at a concentration of 0.01% by weight.

In one embodiment, the buffering agent used is tromethamine, which is
present at a concentration of 0.02 M. It is preferabie for the pH of the solution to be
8.0 at the start of the lyophilization process. The solution containing the cytotoxic

25  drug/carrier conjugate is dispensed into vials at a temperature of +5°C prior to the
start of the process.

In a preferred embodiment, the solution in the vials is frozen at a temperature
of -45°C; the frozen solution is subjected to an initial freeze drying step at a primary
drying pressure of 80 microns and at a shelf temperature of -30°C for 80 hours; and

30 the freeze-dried product is subjected to a secondary drying step at a drying pressure

of 80 microns at a shelf temperature of +25°C for 24 hours.
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increased specificity for human CD22, and the antibody is obtained by an affinity maturation protocol.
10In one embodiment, the monomeric cytotoxic drug is calicheamicin and is preferably selected from
gamma calicheamicin or N-acetyl calicheamicin. In one embodiment, the composition may
optionally contain an additional bioactive agent. Such a bioactive agent may be a cytotoxic drug, a
growth factor or a hormone. 15Yet another aspect of the invention is directed to a method of treating a

subject with a proliferative disorder yeiﬂ%mjstenpg tQ thcﬁrs%téjgc_:t a therapeultﬁcalhé effective dose of

the composition of theNM\EIRIoRASATR R B e S R e S VA

intraperitoneallytherapsetimliplye fiectiartalizty, ditrantedutiagyicingetiedal wraandadyaidmcarrier
transcutaneous%rqmég{@ﬁ@b/arwgh&g%etgr%aélymdgnmginalIy, sublingually or rectally. in a

preferred embodiment, the composni%n of the ilglvention IS adml istered Lntrgr\l/enou%ydgin one
embodiment, the comABsiﬁ’Sﬁ isSHRAMCR e 135 KGMSH slbjdde SRRSINY for'a profiferative
disorder sush asaantier/tardgrefenjeghEmBodinEnt e eray @B setdctadlificandie Tad.cell

malignancy may he g lenkemia or, enphemaibay sxRiess cell surface antigen CD22. In yet another

embodiment, thé cancer is a carcinoma or_a sarcoma. ., . Another aspect of the %resent irlmveqltion is
directed to a method oftr&AFHG 8 LB RUNSRAMRS BIPLRRTRSET iR HS A AP ANA 202k Milignancy
a therapeuticallyeffeciive chinpositioticcainprisingae eytidtosicatra duwnarEB 2+diidsdy 30conjugate of
the invention. In a prefgrred emboadinen.the Broeldalianansy is Abvap RomPAREISHMY the

Non-Hodgkin's lymphoma. = In one embodiment, the cytotoxic drug used to prepare the conjugates
of the preséht kR tisiRRe Satega M the group consisting of calicheamicins, thiotepa, taxanes,
vincristine, daunorubicin, slQeticbiaity, ppifabiain, exctindimygoinphtithr saspyaih, o Zhselinestitiedheycins,

tamoxifen, idarupicin, dolagtatins(ayrstalinsBeiasiaing BEYRNSRcim LS IPRERNYRSIN
wherein the variable domain comprises a CDR having at least one of the sequences
given as H1 in Figure 1 (SEQ ID NO:1) for CDR-H1, as H2 in Figure 1 (SEQ ID
15  NO:2) or H2’ (SEQ 1D NO:13) or H2” (S8EQ ID NO:15) or H2™ (SEQ ID NO:16) for
CDR-H2, or as H3 in Figure 1 (SEQ ID NO:3) for CDR-H3, and comprises a light
chain wherein the variable domain comprises a CDR having at least one of the
sequences given as L1 in Figure 1 (S8EQ ID NO:4) for CDR-L1, as L2 in Figure 1
(SEQ ID NO:5) for CDR-L2, or as L3 in Figure 1 (SEQ ID NO:6) for CDR-L3.
20 In another preferred embodiment, anti-CD22 antibody has a heavy chain
wherein the variable domain comprises a CDR having at least one of the sequences
given in SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13.0or SEQ ID
NO:15 or SEQ ID NO:16 for CDR-H2, or SEQ ID NO:3 for CDR-H3, and a light chain
wherein the variable domain comprises a CDR having at least one of the sequences
25  given in SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, or SEQ D NO:6 for
CDR-L3.
In yet another preferred embodiment, the anti-CD22 antibody comprises SEQ
ID NO:1 for CDR-H1, SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID
NO:16 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID
30 NO:5for CDR-L2, and SEQ ID NO:6 for CDR-L3.
In a particularly preferred embodiment, the humanized anti-CD22 antibody is
a CDR-grafted humanized anti-CD22 antibody and comprises a light chain variable
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In a preferred embodiment, the cytotoxic drug is gamma calicheamicin or N- 5acetyl calicheamicin. In
another embodiment, the treatment comprises administering the cytotoxic drug conjugate of the
invention with one or more bioactive agents selected from antibodies, growth factors, hormones,
cytokines, anti-hormones, xanthines, interleukins, interferons, and cytotoxic drugs. 10In a preferred
embodiment, the bioactive agent-is an antibody, and is directed against a cell surface antigen

expressed on B-cell malignancies, | rther preferre diment, the-amibedy directed @gainst
cell surface antifEn3 %&%?@%éé& R &ﬂ#@iggﬁgn%iég%mgcté’d flrom aegroup consisting of
anti-CD19, antCR2a@nd anti-CD33 antibodies. Such antibodies include the anti-CD20 antibody,

15rituximab (Rituxanim) o in,aRetheHmBadirpeatrbe hipmectirasagents aheopokitesol-Glovah factors

and include, but are not limited_to. interleykin 2 (IL-2), TNF HM-GSF and Qs CSholnaaother
embodiment, bRSHERFY aﬁeﬁts%&ﬁfﬁiil%éliuegnérk?(g%mclr&%@qgoggt%g%nys androgens, o%gestins, and

corticostergidscom;im;eeteangmheh@’mb@ﬁ%@ﬁ%@ﬁf&%ﬁb@%@hﬁgg ) Exi® S4d from
doxorubicin, daé’n%?rﬂ%%fﬂg idarubicineaclaryicin seaubisio: soitoxantrone, epirubicin, carubicin,
¥ing detices

nogalamycin, menogaril, pitarubicin, vairubici tarabine, gemcitabipe. trifluriding, apsiahine,
enocitabine, azacitidin®, mm,eﬁ%ﬂb%%g ri%%%r@?t%%?yégcgag%étabine, clgdribine_, decitabine,

floxuridine, fludpabinedgangicitin fouromyparGREgafanditiforitikoad riarRhian e SHlafh, BABbplatin,
cyclophosphamrirg:&i‘? gﬂgﬁlrg%@@a,‘ vinblastine, vincristine, mitoxantrone, bleomycin, mechlorethamine,

: T : : . :
prednisone, procar%azme methotrexate, flurouracils, etoposide, taxol, taxol analogs; and,mitamycin.
30in a pretérred embotﬂin@@ﬁt?fﬂ@qwg?%%dﬂsawgﬂ@g ilvecgé?rtr%ﬁ)(g;siﬁygré o?%the‘cyt.otoi(ic

drug-anti-CD22gexékasly celaytegaiteris gatmiristaictargiethaf Niaskcali therE inbinations of

cytotoxic agents as ag rgg% aeﬁ%%ﬂﬁé‘ﬁ{ egimeBmpbetRin Hheycapiinaionwftapteioxicidijends is
selected from: CHOP lakcyc ophosphamide, doxorubicin, vincris g%g:-,ig%ﬁgisggpovﬂﬂqag{&c@trgazine);
CHOP (cyclophb@ﬁﬁﬁYﬁié@?%)(%‘i‘ﬁﬂi@iﬁ‘,c\ﬂﬁ%é\ﬁsﬁﬁg? Wayptﬁg(?n?goneﬁ(; COP''(cytlophosphamide,

vincristine, and psadsiggne); CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine,lgnd p-rednisyoeqegiw%}?ﬁ%%@cﬁ”&?tt}@r%&i&JQ@ny@&IeQOmOwbi\@il'ﬂxoﬁ dytlegivasphamide,

vincristine, dexamethasone, and leucovorin); ProlVIACE-MOPP ( [
doxorubicin, cycﬂébl%‘sMﬁrﬁi@é?‘g%ﬁtb‘ﬁo‘a??éﬁ%%r?r%,mrﬁnésc%f(‘)n Eé?n%%egg\?i%gﬁgﬁgé p?rée%ﬁr%%yne, and

procarbazine); Riaddif\G EdGadaBOMe(previmissitien et ibereruea igbxorlBRifCBRISHRBsPREmide,
etoposide, leucqyorin, Gyiarabing, lepRyE, andinssisineiyMABER B (ustihotisxesedaikorubicin,
intramedullarly, intrathecally, transdermally, transcutaneously, intranasally, topically,
20  entereally, intravaginally, sublingually or rectally. In a preferred embodiment, the
composition of the invention is administered intravenously.

In one embodiment, the composition is administered to a human subject
suffering from a proliferative disorder such as cancer. In a preferred embodiment,
the cancer is a B-cell malignancy. The B-cell malignancy may be a leukemia or

25  lymphoma that express cell surface antigen CD22.

In yet another embodiment, the cancer is a carcinoma or a sarcoma.

Another aspect of the present invention is directed to a method of treating a
B-cell malignancy by administering to a patient with such malignancy a
therapeutically effective composition comprising a cytotoxic drug-anti-CD22-antibody

30  conjugate of the invention. In a preferred embodiment, the B-cell malignancy is a
lymphoma, particularly Non-Hodgkin's i‘ymphoma.

In one embodiment, the cytotoxic drug used to prepare the conjugates of the

present invention is selected from the group consisting of calicheamicins, thiotepa,
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10cyclophosphamide, vincristine, prednisone, bleomycin, and leucovorin); MOPE,
(mechloethamine,vincristine,prednisone,andprocarbazine);ABVD (adriamycin/doxorubicin, bleomycin,
vinblastine,and dacarbazine); MOPE' (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and vinblastine); MOPE' (mechloethamine,
15 vincristine, prednisone, and procarbazine) alternating with ABVD (adriamycin/doxorubicin,
bleomycin, ,vinblastine, and dacarbazine), ChIVPP (chlorambucil,. vinblagtin carhazine,.and
prednisone); | MW:(NMM&&WHW&%&%‘W g‘f%rﬁiog%&é;jﬂﬂw E%?&%%Wgﬁg a%gﬁgﬁg%?de,
methotrexate, angigpesidRoRytHe, (texariethalstnditighcinasainsapisetiand bRPBIRIESHAP 20
(etoposide, methélﬁredjsolc%n hgiggsgpa}ﬁk%@rabine, and cisplatin); CEPP(B) (cyclophosphamide,

etoposide, procg.1 a%?ﬁg?ioré nisone, and bleomycin); CAMP (lomustine, mit éﬁ%ﬂtgg%cﬁyé@@bine, -

| I
and prednisone): and DvaPREfeyerd IR G RIRARS, ANG bt HOASY I & preferred
embodimest, thg:theranrutigaliyieffective composition of the 25 cytotoxic drug-anti-0022-antibody

conjugate is administelregr%n(igrrt%rt‘%%g InistrationAhene e ohiaisbrrrm g enebiyasioxis of
cytotoxic drugs. In anothér preE%erre em odiment, the therapeuticall ?ffective £o 8&%’%8”“
cytotoxic drug-mmaﬁ%@ﬁﬁ%H}M@ﬁ?@‘?s%@hﬁﬂ%t@?e‘ﬁ%%@é%%%ﬁ? t§¥Re administration of one
or more of the aliqup gesbigasigns Gheyaioxitdnmeas a\akiBsof treanreapeegindRthines Another

aspect of the inyentjon is directed to a methad.of treating aggressive lymphomas comprising
administering to"geﬁkﬁgﬁsiﬁr%%re% %%Séaﬁa[(%%gmehta.t era euticz%lllé/ effecggg orgfpcplssit'&c?%& 8

monomeritCcalicheamibire deefeatRreatRePL 1B SIRPEOH RFRB B FEHET Wit one or moré bioactive
agents.  Yet gpaiher AsRackafite pirtent inventiords divddtedtanatignsaciihe Eomdbiiidh of the

invention in treating a subject with a proliferai] jdtl)r;‘,,%r' sl sHEhasSRIIGARERE Hhipstic whatrdbeedancer is
a B-cell maligna‘f‘lr(,ﬁgetr %%8%(“&%%&65 g%z%ﬁﬁggn on the cekil surfacet. In 8?%%12'@[5’131%%756520

malignancy is eiﬂWeB*&%dRé‘?ﬁl%?B@iﬁslﬂﬁﬁﬁlﬁﬁﬁ%q HoShéE SREBdHEHE itk cancer IS a carcinoma or a
leukemia.  InyapepMbItimenttisodietapedicallyeeficetive divsiudptHicompdsitth @ntibady,
administeredsubcutaneo ly intrapfritoneally,intravenously,intraarterially, 10intramedullarly,

b 0 {Jxan

intrathecal?f’, traFEEEHRANY ranscutaneously, intranasally, topically, entereally, | [
sublingually or rectally.In anﬁ@bmewﬁbﬁmn?&ﬂ?% ?ﬁgpg éXLr; |C%F§ké?ﬁe¥cﬁ\e§ ?g@%%%%ﬁgs
pharmaceutical gampegitien wiitaeeimeenititeis tadnkaiktekid Antha?end isly CRRoHd-GShetid@ne

invention is direc%%q,_to the use of a monomeric 15 calicheamicin derivative/anti-0022 antibody

conjugate of the present invention for use in the treatment of a subject with a B-cell malignangy such
as Non-Hodgkin's Lymﬁihoﬁﬁ’é’ﬂPﬁror?é*mw&ﬁmentﬁ'?ﬁn}Ne AR CORE MLt i -

&'fffon eric &alicheamicin derivative/anti-CD22
antibody cgojugagg@bmg,mme@bmmgammﬂdis@é@ﬁwnﬁ%e or more bioactive agents.

In yet another embodiment, the bioactive agent is a cytotoxic drug selected
from doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone,
epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine,
gemcitabine,  trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine,

25  pentostatin, broxuridine, capecitabine, cladribine, decitabine, floxuridine, fludarabine,
gougerotin, puromycin, tegafur, tiazofurin, adriamycin, cisplatin, carboplatin,
cyclophosphamide, dacarbazine, vinblastine, vincristine, mitoxantrone, bleomycin,
mechlorethamine, prednisone, procarbazine methotrexate, flurouracils, etoposide,
taxol, taxol analogs, and mitomycin.

30 in a preferred embodiment, the therapeutically effective composition of the
cytotoxic drug-anti-CD22-antibody conjugate is administered fogether with one or
more combinations of cytotoxic agents as a part of a treatment regimen, wherein the
combination of cytotoxic agents is selected from: CHOPP (cyclophosphamide,
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20In one embodiment, the bioactive agents are selected from a group consisting of antibodies, growth
factors, hormones, cytokines, anti-hormones, xanthines, interle.ukins, interferons, and cytotoxic drugs.
In a preferred embodiment, the bioactive agent is an antibody directed against a cell surface
antigen expressed on B-cell malignancies, such as anti-CD19, 25anti-0D20 and anti-CD33 antibodies.
In a preferred embodiment, the anti-CD20 antibody is rituximab (RituxanT"). In another
embodiment, the bioactive agents include cytokines qr growth factars S inter, F (1L-2), TNF,
CSF, GM-CSF &y ¥inRorfithe¥® ?&Wncgmge[geos arx(r;%%zr%g’e n%%%%ggy%%égg |ﬁé%z§:ln%

corticosteroids. 36toranictheviemistokment, thedvisaneveCaR HerstppiesrhI® grIgvErIa e oM
AOXONUDICIN, QIR CBHYHISHT> A RSFAS RO QER OPRCEPIAIGI DG B
nogalamycin, menogaril, pitarubicin, valruhicin, cytarahin rncitabine, iri ine, ne,
enocitabine, azé’é’ﬂ?ﬂﬁf@?do@ﬁ%rfﬂﬁ@'i@?ﬁ st 'f@r@szuf@%g,oqé%aggitaﬂﬁ]oe%%%rig?&r\r)}éﬁg[gg]t%bine,
floxuridine, ludaspiipaogshayeitinyiporistingcids tegadthesusofana, luareyei, Riepafirs-dEPBbplatin,

eniclophosphanyge, fagAEbaycblfStne 0SEs NS RsapHaRRcN eamsine meablotsihamine,
ar

prednisone, pro azine, methotrexate, flurouracils, etoposide, taxal, taxol.an L itomycin.
In a preferred ermsealRsERMIAE NIRRT ARPERE e é%‘fe%f’ ﬁ’?é%r% i mﬁ%@%? Fr%%algnwp

derivative/anti- G sistitadnetmitigestsis dckaminiitireyrbedihe phiathids estPRABIFE c SIHBMELIBNS of
cytotoxic agents ﬁ%%gﬁ% OE%H;%EH{H?V‘&;HQQimssweﬂﬁmbmiﬂﬂt@(@@t%Q@@ﬁmﬁ 5

selected from: C cyclophosphamide, doxpru icin,g/incristine, %%d {iasuo%% %@d r azine);
CHOP (cydRphaypierhaseh aBitsuBiar SRR risIsE 538 SredREBMES: ¢ (cyc?op?lo phamide,
vincristine, and grestisetem@AP-B@Rd(istitiephosphdnisites doxaribicinPineRfzHAhe, bRBYYcin,
vincristine, and g%ﬂgﬁg&ﬁ)@&ﬁ%%ﬂp (Metheleaxate iRkpamyein, daxorupisirbayriephorarmide,

vincristine, 15 dexamethasone, and leucovorin); ProMACE-MOPP (prednisope otr
doxorubicin, cyclEiHHasiaRmIENe, HBAUSIIE: RTINS rﬁg@ﬂ%@ﬁ%%ﬁﬁ%?%ﬁ&?@%ﬁé’gprﬁr%{s%\ée’ and
procarbazine); Peaiv4@iytaBmbicpsetiismyeinmethdtreelestiosorubiell cyeispHespiratite,
etoposide, %uco\\,/,%ﬁst%arabgggd,Qg%q{gycinaﬁ@d vipristingind AC QiR dimgthotigiate, Apyarubicin,
cyclophosphamide, vincristine, 20 predni ?ne, bleomycir&'a@ld Ieucgp‘/%rinc)éMr gZPin ecIaJng;pgmine,
vincristine, predﬁ%i?é?%%%ﬂf&ﬁﬁﬁ?ine?’, %’@\yﬂr\(adr\fglmﬁcszmr}%bxoru icin,(f:ﬁeomyc'r’), vinblastine, and
dacarbazine); M@RBrémbabipetivarntmevinsrisaieziedaRdneradoissderbdyiRe)CaBasEAgSvith ABV
<ad“amycin/dOXﬁggl%&l%?r@mne@eesvmla@mﬁ@;(M@Rﬁ.éa@cmmmwnwmm@, pietinisone,
and procarbazine) 25 alter‘natigq%l\é)vith ABVD !gadriam%in/_%%égr%b'{%iﬂ igéeoarﬂgcgpgﬁgmlgsgg A@ﬁd
dacarbazine); Ctﬂ\??‘?’""?ﬂ%lor& cﬁ?wggtﬁﬁao,nﬁrocgr azine, ARd prednisone); IMVP-1 ?fosfamide,
methotrexate, angtetastsidendHMEsairstiopegabioicitaeiutaratintrexate, dsrldpoSHET BHAP
(dexarmethasone ighiass uaibiamascispiaink R ABrciopossiermcstudpadiso onaiP
high-dose cytaraf)i e, and 30 cisplatin); CEPPéﬁA{acyclophongamid@d}ﬁ%ﬂg , pr %rba 08, 4
prednisone, and Q‘T’é@)‘ﬂﬁﬂ'}@n); dﬂ\'ﬂgﬁa@ ATstine; ox'gﬁtrbng, cytarg Ine, an ’preg‘nisone ;
(cyclophosphamiggolimbdstinansiddpristnisiiee pES PresPiatdpbside,
In a preferred embodiment, the therapeutically effective composition of the
25  cytotoxic drug-anti-CD22-antibody ~ conjugate is administered prior to the
administration of one or more of the above combinations of cytotoxic drugs. In
another preferred embodiment, the therapeutically effective composition of the
cytotoxic drug-anti-CD22-antibody conjugate is administered subsequent to the

administration of one or more of the above combinations of cytotoxic drugs as a part

30  of a treatment regimen.
Another aspect of the invention is directed to a method of treating aggressive

lymphomas comprising administering to a patient in need of said treatment a
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methylpredisolone, high-dose cytarabine, vincristine and cisplatin); EPOCH (etoposide, vincristine,
and doxorubicin for 96 hours with bolus doses of cyclophosphamide and oral prednisone), ICE
(ifosfamide, cyclophosphamide, and etoposide), CEPP(B) (cyclophosphamide, etoposide,
procarbazine, prednisone, and bleomycin), CHOP-B. (cyclophosphamide, doxorubicin, vincristine,
prednisone, and 5 bleomycin), CEPP-B (cyclophosphamide, etoposide, procarbazine, and bleomycin),

and P/DOCE (epirubicin or doxgrupicin, vincristine, eycl shhamide and predpisenebe-ant- 1N one
preferred emboi%?’ﬁ%‘?‘ﬁ’,"tt'ﬁ@”% 8&8&%’5‘1}8 %%%c?ﬁ e%%ve/antiCD%Z antibody conjugate is
administered prispap-andtamtiniesiuiin ODsHE OV RRBCLOCBRISIRRRTYOREGItoxic agents as a part of

a treatment regimen. vyt 5 anpihelpreierrthembhagimeantetitothesapiesdiedlpeffiective dosesof the

monomeric calicheamicin deriyative/anti-0022 antibod j e] inister to the
administration SREHEIHARPE! SH{B’iﬁ"g{fbnng’%?%ﬁ%?&%@%%@sa&@? @ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁ% 15In

yet anothemsprefemeet cimipadiicigat, the eherap&uEdaify bmedgnanpsthat #e FisHsHERe Eat8FBamicin

derivative/anti-GN22 AptibQdyr500] GRS adaninterdangasiignavith an eittiboalyalikestiadaagainst a
cell surface antigen on B-cell malignancgjes, optional IS combinations of

cytotoxic agentVA¥hEPeofI] f’r@%lgﬂ?e%rﬂ g‘gelﬂ?’gr%? %%Cgﬁgéé%r%%%éﬁ%t%%gi%%%%is directed to the
use of the monomeric alickeamicidideniatydrampeticatamifrsdycsigiry ak BrufepresiiRhictention

in the manufactyre of 8 medicameniipliiniycatmesiafarpmliferativedisoldgy, Suchaamedigament

can be used to treat B-cell proliferative djsorders either alone or in combinatipn withyothgr;bigactive
agents. ZQQRIEﬁrMﬁﬁﬁ’WI@N%\?Gﬁ%ﬁ %ﬁ?ﬁ%mé@ ganﬁata}rée %%Qv%ﬂ%ﬁg ami%o a}gc[id féquence
of the CDRs of mausaimpintcioagihahyibodirgmalySECHRINOS:1 to 6). 30Figure 2 shows the DNA

and protein sequence g the lighihain yRHBBIR &V damainees sBQUSSINasTEgioNSl Botibody B4,

Figure 3 shows the complete sequence of the heavy chain variable domai 2)84! ouse monoclonal
antibody 5/44. m@j@%@ﬁ&ﬁk%&?ﬁé&%@ﬁ% S dne d mseteﬁglf?c\)l{rp]agiég andv':eactive lysine in

VAT of tﬁe glycos
CDR-H2. Figure 5 showsdtresgrasipdesigh foe tivenianighnt drraiedetiudhr et tsp REAisMONiREABiman

germ-line a}gcepg SramenerksegHenosnetiogl ipgsondicsip psiffeseneephatvednvenioneiand

human res! uesbsee%u’?hréc?rségt?geerwrg)?%Iggtl)(j:gct:? with a B-cell malignancy such as Non-Hodgkin's

lymphoma. In one embodiment, the monomeric calicheamicin derivative/anti-CD22
antibody conjugate of the present invention is administered with one or more

bicactive agents. ,

20 In one embodiment, the bioactive agents are selected from a group consisting
of antibodies, growth factors, hormones, cytokines, anti-hormones, xanthines,
interleukins, interferons, and cytotoxic drugs.

In a preferred embodiment, the bioactive agent is an antibody directed
against a cell surface antigen expressed on B-cell malignancies, such as anti-CD19,

25  anti-CD20 and anti-CD33 antibodies. In a preferred embodiment, the anti-CD20
antibody is rituximab (Rituxan™).

In another embodiment, the bioactive agents include cytokines or growth
factors such as in’teriéukin 2 (IL-2), TNF, CSF, GM-CSF and G-CSF or hormones,
which include estrogens, androgens, progestins, and corticosteroids.

30 In another embodiment, the bioactive agent is a cytotoxic drug selected from
doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone, epirubicin,
carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine,

trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine,
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donor residues which have been retained in the graft. CDRs are indicated in bold italicized letters (not
shown for DPK-9). Graft gL1 has 6 donor framework residues, gL2 has 7. Figure 6 shows the graft
design for the 5/44 heavy chain sequence; DP7 is the 10human germ-line acceptor framework
sequence. Vertical lines indicate differences between mouse and human residues. Sequences
underlined indicate donor residues which have been retained in the graft. CDRs are indicated

initalicized, bold letters (not shown for DP7). Graft d ghif haye 6 Hamevgrk gsidues.
Grafts gH5 and GRIHAVE'Z gé?r(ly(\)'!lrb H‘Smt‘%e%é)%ﬁ?'r%%ij&%@ ?LﬂS{Il:}’lgure 7"Shows the map 'o? ve’c}pqr PMRR14.

Figure 8 showstusiviap diazettonpMRECEIY EgureSiRbvs tFa'BREEHIR asSi§ PREARRBINE chimeric
5/44 mutants. FigurekiasBowm Hiasaligonuciaetides fonditrghd ] ardgldigensassertiblisiseFigurell

of intermectiate BB DR B SRS g TS oty e e ot o8 mate
further grafts. Fepdenttdriyeirgraph which shows a competition assay between fluorescently labeled
mouse 5144 antibody ghd grafted-wariadiddamat 13ns atgeapivuiiiaty sholwstiaecotopetibbntassay
e o e YR LR R TR B e dbauathe
representation dbg@ﬂ}mnmwdww-gmmmi@mi@frpﬁqui@@qgg&@_sggp@hRg ié"?@%"@%ph
which shows the gffect of GMErB4E0BBIHIISH RAMRSORICel D Romsls Higureok? iSa@Paph which
shows the1eOffeCt(<g/c?ol\éli%551§hAér%ri]dlegrggx%Fggﬂzin, vincristine, prednisone, and procarbazine);, CHOP
(cyclophosphamide,  doxorubicin,  vincristine, and  prednisone);  COP
(cyclophosphamide, vincristine, and prednisone); CAP-BOP (cyclophosphamide,
doxorubicin, procarbazine, bleomycin, vincristine, and prednisone); m-BACOD
(methotrexate, bleomycin, doxorubicin, cyclophosphamide, vincristine,

15  dexamethasone, and leucovorin), ProMACE-MOPP (prednisone, methotrexate, -
doxorubicin, oydophosphanﬁde,eﬁopos@e,leucovoﬂn,rneohkmﬂhanﬂne,ﬂncﬁsﬁne,
prednisone, and procarbazine), ProMACE-CytaBOM (prednisone, methotrexate,
doxorubicin, cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine); MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,

20  prednisone, bleomycin, and leucovorin); MOPP (mechloethamine, vincristine,
prednisone, and procarbazine); ABVD (adriamycin/doxorubicin,  bleomycin,
vinblastine, and dacarbazine); MOPP (mechlosthamine, vincristine, prednisone and
procarbazine) alternating with ABVY (adriamycin/doxorubicin, bleomycin, and
vinblastine); MOPP (mechloethamine, vincristine, prednisone, and procarbazine)

25  alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dacarbazine); ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide); MIME (methyl-gag, ifosfamide,
methotrexate, and etoposi&e); DHAP (dexamethasone, high-dose cytaribine, and
~cisplatin); ESHAP (etoéoside, methylpredisolone, high-dose cytarabine, and

30 cisplatin); CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, and
bleomycin); CAMP (lomustine, mitoxantrone, cytarabine, and prednisone); CVP-1
(cyclophosphamide,  vincristine, and prednisone), ESHOP (etoposide,
methylpredisolone, high-dose cytarabine, vincristine and cisplatin}; EPOCH
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lymphomas in an in vivo xenograft model in nude mice. Figure 20 is a graph which compares the
effects of CMC-544 made with the CMA-676 conjugation process and the CMC-544 conjugation
process on the growth of RL lymphoma. Figure 21 is a graph which shows that rituxirnab
(Rituxarfn-treated large RL 5 lymphoma is susceptible to CMC-544 treatment. Figure 22 is a graph
which shows the effect of rituximab (RituxanTM) on the cytotoxic effect of CMC-544. Figure 23 is a

graph which shows the effect of CMC-544, ri%im%{?itu%an%l), and CM't'67b6 on th SSéJrVi(\)/P| of
SC1D mice with(@ieReHARateERFIT0 BAMSLR T Bhoa. P85 i 4y r S hids Shots the

a.

effect of CMC-544lcipnsisphbniRituxad Tond] anel@doned7B6n (ifestamiteal efc®oipspiiesideh and

disseminated latg RA X | i@ gtapbowaichshaws the affeshiabrdViGnad4,
rituximab 15(Riti@nowgn%éga@6%§%%%ﬁv | of S%ID micBe with disser?éin%eld late RAMOS B

lymphoma. FiguReoBi§ia)gfapR WhicH¥AORRAFRO ARG, SHERAERIEN: VIRFIRHAD ARRUNRRIS &5

CMA-676 o thepsaviyehnf SEHD-Bicsy siitphdigsemidaterdate Ré MBS Bogrinshomd Lamiyae) 27 is a

graph Imhich Shg\r/wvcf tgﬁ%@@t %&M&éﬁ\"""opu&%ﬂ%icin, vincristine, cyclophosphamide, and
prednisone). ,

In one preferred embodiment, the monomeric calicheamicin derivative/anti-
CD22 antibody conjugate is administered prior to the administration of one or more

10 combinations of cytotoxic agents as a part of a treatment regimen.

In another preferred embodiment, the therapeutically effective dose of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate is administered
subsequent to the administration of one or more combinations of cytotoxic agents as
part of a treatment regimen.

15 In yet another preferred embodiment, the therapeutically effective dose of the
monomeric calicheamicin derivative/anti-CD22 antibody conjugate is administered
together with an antibody directed against a cell surface antigen on B-cell
malignancies, and optionally comprising one or more combinations of cytotoxic
agents as part of a treatment regimen.

20 In another aspect, the invention is directed to the use of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the present invention in the
manufacture of a medicament for the treatment of a proliferative disorder. Such a
medicament can be used to treat B-cell proliferative disorders either alone or in

combination with other bioactive agents.

25
BRIEF DESCRIPTION OF THE DRAWINGS
" Figure 1 shows the amino acid sequence of the CDRs of mouse monoclonal
antibody 5/44 (SEQ ID NOS:1 fo 8).
30 Figure 2 shows the DNA and protein sequence of the light chain variable (Vy,

domain of mouse monoclonal antibody 5/44.
Figure 3 shows the complete sequence of the heavy chain variable domain

(Vi) of mouse monoclonal antibody 5/44.
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(RituxenTm), and CMA-676 on the survival of SCID mice with disseminated late RAMOS B lymphoma.
Figure 28 is a graph which shows the anti-tumor activity of CMC-544 with and without rituximab
(RituxanTM) on RL Non-Hodgkin's lymphoma. 25Figure 29 is a graph which shows the antitumor
activity of CMC-544 and CHOP on RL Non-Hodgkin's lymphoma. DETAILED DESCRIPTION OF THE
INVENTION 30The conjugates of the present invention comprise a cytotoxic drug cierivatized with a

linker that includes any reactive group that reacts with a proteinaceous cayrrier to.for ic drug
derivative-proteinaceoli’ e eF RO LNG T ES e Ve&% c%ﬂju%él SEfHEh AR

S ot the present invention
comprise a cytdiakie dratpieHzatized with a linker that includes any reactive group which reacts with

an antibody used as agrolRiNACRAYS GAY igpiodesmrarsyiao s dnihtenkatie reizodyreonjugate.
Specifically, the antibody reacts aﬂﬁainst’a cel sur{aceeantirgen gnuga%gll r(n/%l' %?nﬁ;_‘eé% qﬁ%g ed
below is an implted PR s8FBPMEKinG AR BurfIRGS ' Such donligates. 1he use of particular
cosolvents saddifiVesreed speeidierreaction eofditiorantageithesswiB et Resa EEH PREcBSECA UIts in

the formation of a mongmeric. cytataxic.Jeg.aRrivadinetantiprdycanioorte wihmisgsticanioieduction

in the LCF. The monomeric form as opposed to aggregated form_ has significant ic value,
and minimizing taloizee IieSLBRLSHN 8@&%69%%@9@ a S@ﬁ %Sn}ég%)ﬂgr%?wg%/ﬁﬁﬁ?gégﬁ%%fhe
antibody startingmatesial in a therapeutically meaningful manner by preventing the LOT' from
competing with the moge liahy SRRNIAESFAGERR I fe kG ARRIBRSI5Th sactersiagating
agents of the present invention are prefera&%grot%naceous ca rigrg}sgtgrl %gqg &&%Q%#@%ﬁggf as
carrier/targéting e sUSE NI n BRESP Gol A S S SdieS T Alfiboay fragments, antibody
mimics, and theicgpBeticalysr endymaticalbsidnginSerienoemepariseAdrdrmpdenoeiestyyss
singularly or as g,0raup 83 'FAKIETSTaHEE FPRARNUALRICNSRY afe arsiRE s iffeability, 260ith 1teegnize
and bind to an antl?en or receptor associated with lg{}igfbeiirgd 8eélgn%p£r£o gv%osrgpgggsaggth@%@gnalized.
Examples of cartié W%F@ragﬁﬁ%a@fé’ﬁﬁ 4p9r%% Vet are disdosed in U.S. Patent No.
5,053,394, whichis iasoigiaratedeeédindn fianmvivatyeFitefedred carriers for use in the present

invention ag antibodiegiauge@wggggg RIMieS, AARAMPRALRE Aon-immunoglobulin protein scaffolds
have been used for generatin% antibod%?rlnimics tha binﬂﬁw%tigenic epitopes with the specificity of an

antibody (PCT publicatfaﬁ% o 'ﬂ?ﬁ’)?ﬁff) < %Pmple, a "minibody" scaffold, which is related to
the irnmunoglobulin fol@jdas bedmdedignBiddoyedesstngesiie Afahe ShmIE ff6tHh R¥EERW chain

variable domain of a m%‘%ﬁ@ﬂ@' W%@Wé@ﬂ@es for 5/44 gH1 and gl.1 gene assemblies.

Figure11 shows the plasmid map of intermediate vector pCR2.1(544gH1).

20 Figure 12 shows the plasmid mép of intermediate vector pCR2.1(544gL1).
Figure 13 shows the oligonucleotide cassettes used to make further grafts.
Figure 14 is a graph which shows a competition assay between fluorescently

labeled mouse 5/44 antibody and grafted variants. _

Figure 15 is a graph which shows a competition assay between fluorescently

25 labeled mouse 5/44 antibody and grafted variants.
Figure 16 shows the full DNA and protein sequence of the grafted heavy and

light chains.
Figure 17 is a schematic representation of an antibody-NAc-gamma

calicheamicin DMH conjugate.
30 Figure 18 is a graph which shows the effect of CMC-544 on growth of

RAMOS B-cell lymphoma.
Figure 19 is a graph which shows the effect of CMC-544 on large B-cell

lymphomas in an in vivo xenograft model in nude mice.
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30 etal., J. Mol, Recognit. 7:9, 1994). This protein includes 61 residues and can be used to present
two hypervariable loops. These two loops have been randomized and products selected for antigen
binding, but thus far the framework appears to have somewhat limited utility due to solubility problems.
Another framework used to display loops is tendamistat, a protein that specifically inhibits mammalian
alpha-amylases and is a 74 residue, six-strand beta-sheet sandwich held together by two disulfide
bonds, (McConnell and Hoess, J. Mol. Bjol. 250:460, 1995). This scaffold,inc but, to
date, only two of theseﬁ@b‘ff’s %%\'%%8&?‘%%%58 rf‘obr%?gn Smiza I%(S)r? %@%%&%@%Hygﬁﬁpﬁ%&ins
have been testethis-Grenemiristiandraesherth hecaNG B4 8P PASBERT ABAGES AL FEPHA helical
surfaces (Nord el EL y%h%mg;chnol. 15:772, 1997; Nord et al., Protein Eng. 8:601, 1995), loops
between alpha helices inalpha helix bu dles.é u.and Schultz, Proc. |, Acad, S¢I 6552,
1995), and loops 10 cd?i@ﬂﬁir?é‘d‘%fi‘ 8 d“’é“ ﬁ&@@gsihc%y@ ’%‘2% g%&é%m If%%?éja%@ign?ﬁ%itors
(Markland &4 al.lyRiprbemiisteusce 048 10 998 ¥t tranthetal., Biochemistry 35:8058, 1996, Rottgen
and Colins, Gene 164243995, WepgSakch Bieh DRI A2ASOB: Beampemahanibody
carriers that may be used In the present invention include 15 monoclonal antibodies, chimeric
antibodies, hum@ﬁ%@d‘%ﬁﬁ%’ﬁ‘i’ég'\ﬂﬁfﬁ‘a‘ﬂ antibodies and biologically active fragments thereof.
Preferably, such antibodigsareslitectadgartinstioeli ssirtaee AmtigefiecexpteSi¥er St argerens and/or
tissues in prolife lgﬁi{\l/eag\laﬁ’rd%(a R A Sancete EXAMRIEDOESNBCHiscaNIbodiRs sHipeied against cell
surface antigens on %(arge cells include without limitation, antibodies against 0022 antigen 20 which is
over-expreEsed BAMGSBLEBRNIPMBhomas; 05/44, a humanized form of a murine anti-0022
monoclonal antibody; apiieslies againsigeathswidce aftyen tB33fiaeichlisievafht BhEE#IN
human myeloid fupors sspeciallagute RYSIoIleLkRmia: BPSEO duumarized fermatdberasi-CD33
murine antibody gge U's./patent No. 5,773,001); an antibody against the PEM antigen found on many
tumors of epithe%“ﬂ@%rﬁglmﬁ?&ted mP67.6 (see I.D. Bernstein etal., Olin. Invest. 79:1153 (1987)
and W. Bernstein et al. Rigiramesok 128367h88Mhicogtwandha hefieahizéd@ifiiety adaingiae
Lewis ¥ caiRonygliale arigen QVeUEiDisases] aRdTamsalidfusars ARsiOnAiediBsil Rt dsenU:S.
Patent No 6,310, g’@?). h arc}ditlon, there are several commercially available antibodies such as
rituximab (Rituxd® QP arkiwasit ifab 30 (HerceptinTm), which may also be used as o
carriers/targeting agentsidRiteixizpals (RituxaptT Myista chiemesridhenteBE20canGBayp1Sediidret
various B-cell yghgmasand Jiasipugiab dhierecaliflval i aoimanisediantiiesianibadyised to
treat breast cancer. EXemplified herein for use as a carrier in the present invention is a CDR
grafted humaniz@d\éﬁﬁﬁcﬁﬁ)’%@?@&ﬂﬂe directed against cell surface antigen 0D22, designated G5/44.
This antibogy is a humamiged fam ief a numirte amicdo2RawentosdieahtiodyMRaR44 difdexEBPRyainst
the cell surface aﬁg\g]%nq%z?an\ahm A@@@rgxgﬂﬁ@tmm&ﬁ @mr}dw@pmmasssamm l@te
CDR-grafted antibody molecule™ as used herein refers to an antibody molecule wherein the heavy
and/or light chairﬁ@d\%/%g ePBPre complementarity determining regions (CDRs) including, if
desired, a modified CDRrihetehsater SBR)vrizh shevisdhamitiduyn@ aciihehEMmefbadhand

antibody) grafted into ightshainkyatiablesegians0fsmaauork of an acceptor antibody
(e.g., a human aﬂ%@%ﬁ&@ﬁ%ﬁﬁu%gh%D%grgfted z%)tiboqgé}hg?a \@dtabg; %Wga“@go%rising
human accéptor framev@ﬂ%‘f%m?@ﬁ Fs FERLLYBIGE SPRYGHSt ML HORST EDRY réfefred fo above.
When the CORs grecgrasieRLamnappdgpinatéy actepter variable region framework sequence may be

used having regard to the class/type of the donor 15 antibody from which the CDRs are derived,
including mouse, primate and human framework re ions.{;| ples of human frameworks, which can
REFgR)

be used in the préSehhiREBRER GRIFIEIN REVAVE R, TEI, LAY and POM (Kabat at al.
Seq. of Proteins of Immunol. Interest, 1:310-334 (1994)), For example, KOL and NEWM can be used

for the heavy chain, REl.can be.used fo e IJQQE%W@,%NE%@M A %BQ%Q@@@;W@W both
the heavy c Qin and the ig%tcgﬂjgl%s%s glfrtlm a DR-graft\(/-:'d antibocg?of the%resent invention, it is

preferred to use astine dokeptortdnElbeay sMerRaTING SFRBhIER R 0%(385??8%%% ains of
the donor antibody, {Hhe acsgBtexibervy andtighs-phatsisatenot tecessaniygmed Brbefiaiivetierom

e s e ahS S R8RSR GRS 55 00 el
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Also, in a CDR-grafted antibody of the present invention, the framework regions need not have exactly
the same sequence as those of the acceptor antibody. For instance, unusual residues may be
changed to more frequently occurring residues for that acceptor chain class or type. Alternatively,
selected residues in the 30 acceptor framework regions may be changed so that they correspond to
the residue found at the same position in the donor antibody or to a residue that is a conservative
substitution for the residue found at the same positionvivn .tk#‘e donor ar, ibgrgyéniggg cgg%?easssj%ould be
kept to the minifR ﬁ@%%}\?ﬁ @3’0\?%?%\6%%%% mh {Re {ERBF an ibody. pro¥oco or selecting
residues in the acgeptacdramevaurieretfiofswhichayiaipreed tachederzaityscpIdisefortR M et
Publication No. WQ 81109967, whighdsjnceegpesateddiesein indisiertifeibe  antigerPosior msigues are
residues from the donor antibody, i.e.,#r z&ptibod%/ from 5Wf‘(l:jCh the CE?R;%N%% ogg[ql;u Wi%rived.
The antibody of TRACBHERARE i RFRTR S KimBril HRAA(E) oL R Pai A SarabIE Hothcin
comprises 8s CRIRHHG fhspdedimethbyukalvhtiet ey 1¢s qoedyantH 2additiisiieat sranis GBrRsISYIation

site sequence h&%%ﬁ%gsre Quedingidento ncrsaseiheatitvly pidhe aptibedyriontipansoen.

10Alternatively or a c‘ilthna Iy, the antibody of the prese%gnventlon may comprise a heayy cI:haln

wherein the varfABROBBHAIFISAHSEY LLRBR I STH. fiﬁc@aﬁfﬂ‘??a‘ﬁgﬁ &t% g,n(éﬁ%’?af? AN E2" in

which a lysine residgd_tsrat positiam60eihisrysiscomsides fnticragplegated fatramexsisssirpaisition

within CDR-+H2, g 5. SapSIdRie da i poleaiial foiead wih camy sadadraapizagaising in a
IgeEN

15reduction of an inding affimt%{ IS substituted with an alternative amino aCitﬁi,é ﬁ%%“ionally,
l o A

the antibod{) of tisePiesBntitveftich %ﬁéo%%ri%’%ﬁgc}?é/a\f\}aéﬂ% RS MeaSHRHBIFAN
comprises as CRBahif@srafined by ptalmattiepatheSuraficm et pelingioktbothahagsetdiahiy

glycosylation site &%t}h ygine residue at position 60, are substituted with alternative
amino acids. ZOC(i%ﬁgéaé?\%%%@y o] tk@ przesent invention may comprise: a complete antibody having full

length heavy and light chains; a biologically active fragment thereof, such as a Fab, modified Fab,
Fab', F(abi)2 or Fv frawrepR & light chain or heavy chain monomer or dimer; or a single chain

antibody. 6., a single-hanExBIGHne heawsand gkl griborariRbinsiamains ieieiaag by a
peptide linker. Similarly, the 25heavy and light chain variable r(z%lons ma ﬁe combined VYISth oéher
antibody domair¥&InpFRe s ftariers/ Areeing R b5 th@ﬂ}&e talﬁ\féaﬁﬂ%r IR A SHATE ]

modified Fab fragsnephed)ereintthizchoslifodibodiés thotihdditiaahenis. ankrody aniitiesasis theillow for

the attachment ofaa,cfigptor or seppatcagIosHinodioe Coierminphend séitwafcheareiming

Preferably, the additional’amino acids form a modjfied hinge r%gLon containing one or t oaca{ﬁteine

residues to whicHTAE@HEEIADR FEBRER nTSILETe mAy 58 RA g{fpergy fe conatant ¥

_The'constan reglory
domains opthe antieodyriddhenpreiservinverntiasniiopresentontas deatefertidduns@ritfesrliti 3the

proposzd functiqg gft%hﬁggmw&@em&%g&u@xﬁﬂﬁp@é@f@@&&ﬁﬂ@ﬁ@ﬂ%Wﬁ\i@%}ﬁwmww thet be
required. For example, the constant region domai u gb, IgE, | omains.
In 5 particular, hBFﬁ%{?PFd@VEBH%?a?ﬁerggé)ﬂsggﬂ{bﬂlxsg Q&aa%%ng lrqué ,’éé%@%%alwhéﬁhré ?%%%%?\%%%GS
isotypes when thesatibiadytss émtéreted fOrefesrsbasidaisetoantaniibdy effser fOMRENS are
required. Alternagiyaly,E62.angh BG4 isehrees may be used or the IgG1 Fc region may be mutated to
abrogate the effector function when the antibo%?y i? i&'lt1 ”qdep tfoi;] ths%raff)?&sti%g%p%%%ﬁ aurg% %\]r}t(glpody
effector furfctions are nét maﬁfréﬁ (5}088@% TogioPPR BRtiB0uy 6T the present invention has a
binding affinity ofiahéeatitGxbBiday, piefesdbi Sirddetadent aterpserrally sPrsiY. P6R10 M,
and most prefemﬁ%@h&?@b&@%@é@d}{l.Ng, WO 00/34784). For example, a “minibody” scaffold,

which is related to the immunoglobulin fold, has been designed by deleting three beta

strands from a heavy chain variable domain of a monoclonal antibody (Tramontano

30 et al, J. Mol. Recognit. 7:9, 1994). This protein includes 61 residues and can be
used to present two hypervariable loops. These two loops have been randomized
and products selected for antigen binding, but thus far the framework appears to

have somewhat limited utility due to solubility problems. Another framework used to
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In one embodiment, the present invention relates to immunotoxin conjugates 15 and methods for
making these conjugates using antibody variants or antibody mimics. In a preferred embodiment,
variants of the antibody of the present invention are directed against 0022 and display improved
affinity for CO22. Such variants can he obtained by a number of affinity maturation protocols including
mutating the CDIRs (Yang of al., J. Mol. Biol., 254, 392-403, 1995), chain shuffling (Marks of al., 20

Bio/TeC“ﬂO'O%%% ¥5d8% 19980y HALeR SHainspebRicen) itamtehabmiMeh Bisha260,,
359-368, 1996), N%\

shuffling (Patten eta!,, Curr. Opin. Biotechnol., 8. .724-733, 1997), phage display
(Thompson et ANYPIARITRSOE 256, FPFi8ee 1966 8RS ggx%gﬁﬁé}f? rgh%%aﬁ%%agf.?qﬁgﬁ)ﬁeg%ﬁo
288-291, 1998})iidfidsUitable, hdgtCelitvalt tordsystess.rajiok Bisdaop é%prdSsidh ofttiseseAlalds
sequences engp( éhfh&aef riggiaciyding antibodies @idhs RiesenbipendiansBacietiahifeiueample E.
coli, and other microbial systems may be used, in part, for expression of antibody fragments such as
Fab and Ffabi)2hégjnrerien aseatipecially Fv fragments and single chain antibody fragments, for
example, single chaindysefirkasyeticye. geandiesizalian flzostwelkeyprebsisnbepstonss fivayidramsed for

30 production tj [ j tg antibad legules\auitabledmammatian host
cells include C%é?%%%gm%?%gﬁ &%&%ﬁ&%{aﬁllﬁybridmceIIs,@%ﬁ? RO or PER ?6 cells.

'E
Suitable expres§i8h %ﬂ%féﬁ@blgdqmégtr%ﬁgéeﬁ%gﬁhim%@ RRYSRN ﬁf\ﬁfﬁﬁi&ﬁﬁﬁ“l@ KGENTS
The therapeutipagesss (Suitaiple fochusie, irPthe. pragientdaderBion HRACHRESRR dTEYR) trrndnisigsor
disrupt thyin pelymerization. allufalng,AaRALs tiehblad IGRRC HSHPLRMA oL AGeniAvEN Inhibi
protein synthesis or essential ce _ullar proteins 5 such as protein kinases, enzymes. and gy ng
Examples of subfpeyeswat ﬂrué@ﬁ?&ﬁ@éﬁybﬁiﬁpé%ogﬂﬂﬁté\ﬁaf }f’mgt@bal;‘tgg?%@\sﬁ%ﬁgée, ’
daunorubicin, depasuRitine & pitdioitn s discem@ire At amh Wimeetaein Bl Hlikemy8ifls | Ed¥lbxifen,
idarubicin, dola%zg}tgﬁs/auristatins, hemiasterlins, calicheamicins, esperamicins and maytansinoids.
Preferred cytotoxic drugs are the calicheamicins, which are an exam%lle of the nmethry{l. 10.trisulfide

t

antitumor antibiotics. ples o 2AiRgrarATERE LALIBRY &7 HREHHNE Braednt vEron ars™

mnvention are
disclosed;for exampdeyrial drbBatenthimedic 2hi968idd, SuPaaneNeontbodios] I8mars apitedieso.

5,053,394, U-S-agé‘tf%[&‘i %aﬁf%&%%@me&ﬂ@-tﬁm WoeR/QFR, 233 WhinbadR inarsparatastherein
in their entirety. Preferred calichearnicins are the gamma—callché%rfr\l/l%‘% (deglvatlves or %%N-acetyl

gamma-caliche8&RiEH PSUSNRGGLYHETYTETRSRIC BREED Ve ENRRIER CBMIGATES
The conjugatesdddhipresentinvaention B thes wispedicapibadiendiwadpogiop ol gurface

proteinaceous Caigier,s o @@t"&%ﬁﬁf that GONiRrses A-hraduct afibyiseasagronp thabegshreact
with a proteinaceous carrier, W is the cytotoxic

conjugatiot? protHa st RRAPIREPSSEh RS BXH| gﬁg #C%g nfGRsy! %451%%24%‘}/6%%58%%3%;%% f%% \?\?(ﬁtérk:];l;egnd
(-X-W), is a cytataxioedant-BEs2ralolyo siohalsathigototynalibodies against cell surface antigen CD33,
which is prevalent on certain human myeloid tumors especially acute myeloid leukemia;
hP67.6, a humanized form of the anti-CD33 murine antibody (see U.S. Patent No.
5,773,001); an antibody against the PEM antigen found on many tumors of epithelial
25 origin designated mP67.6 (see L.D. Bernstein et al,, J. Clin. Invest. 79:1153 (1987) and
1.D. Bernstein et al., J. immunol. 128:867-881 (1992)); and a humanized antibody
against the Lewis Y carbohydrate anﬁgen overexpressed on many solid tumors
designated hu3S193, (see U:S. Patent No 6,310,185 B1). In addition, there are several

commercially available antibodies such as rituximab (Rituxan™) and trastuzumab
30  (Herceptin™), which may also be used as carriersitargeting agents. Rituximab
(Rituxan™) is a chimeric anti-CD20 antibody used to treat various B-cell lymphomas

and trastuzumab (Herceptin™) is a humanized anti-Her2 antibody used to treat breast

cancer.
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(CO - Alkl - sp' L Ar - Sp2 - A1k2 - C(Z1) Q - Sp) wherein 30Alkl and Alk2 are independently a bond or
branched or unbranched (CrCio) alkylene chain; spl is a bond,-0-, -CONH-, -NHCO-, -NR'-,
-N(CH2CH2)2N-, or -X-Ar'-Y-- (CH2)FI-Z wherein X, Y, and Z are independently a bond, -NR-, -5-, or
-0-, with the proviso that when n 0, then at least one of Y and Z must be a bond and Aris1,2-, 1,3-, or
1,4-phenylene optionally substituted with one, two, or three groups of (Ci-05) alkyl, (01-04) alkoxy,

(01-C4) thioalkoxy, halogen, nitrg, -COOR', -CONHR, - C P HMGEPR s cDR-
-0(OH2)11CONHR', oﬁ-@(&&“—fiegff‘éﬁ{f#%", ‘ﬁﬁh?ﬁeas%%%\%ﬁhth%t%ﬁ%%%|ki is 2 bond, Splis.a bond: n

is an integer frogrtéd Fumanisis antipadirHedlepuiniireing PEANgs Peh AW BFoRRIRPSUbSHEted by
one or two grouggs%{ﬁggg (E3/£4) Bkt (8-8¢) thieakkexnbalognnnitio a(0tu083 diatiyiaaino, or
(01-C3) trialkylammonium -K where A- is a.pharma icall %Rﬁ?c! IQn-gampleti salt;
Aris 1,2-,1,3-, M@%‘BH@WT@R@%&E%QI?@%@%ﬁlﬁ%ﬁ\ té\?iﬁi‘%%ggtwo, orgtgﬁeggg grpups ’c?fm (t)?LgO%) alkyl,
(CFCs) alkaxy, (@avalnthiataiy islegermpiveas BtrRemt SNFRR- IRt eRIRM 9S@1$2) COOR!,

-0(CH2)"CONHRY, gt sS(RH2) RNHR ahaigi dyaneit aseras henainb efarey defitiediohachan 1,3-,
shenoihiazine oBFBARN, GUb B BHE B MfeSe T DM Sans T e-be) et L
alkoxy, (01-04) thierbxy, taltirehCRIR o haeDIaiteC ORRIRIT QD @HIZO BKPSYCIAS) LR Br
'S(CHZ)."CQN"'SFS' WhSSE NARE) e RRdefined abeyewisidne ghisorthiat winiblar isgion
f)hh;rxggﬁ Z}:g?fz igmg%%%yg(ggg eﬁéggul&%r?g‘%q; 5 %xlﬁa%b%%oﬁ?l& ¥ efaraiih higpraviso
CDR-grafted antibody has a variable domain comprising human acceptor framework
regions as well as one or more of the donor CDRs referred to above.
When the CDRs are grafted, any appropriate acceptor variable region
framework sequence may be used having regard to the class/type of the donor
16  antibody from which the CDRs are derived, including mouse, primate and human
framework regions. Examples of human frameworks, which can be used in the
present invention are KOL, NEWM, RE!, EU, TUR, TEl, LAY and POM (Kabat et al.
Seq. of Proteins of Immunol. Interest, 1:310-334 (1994)). For example, KOL and
NEWM can be used for the heavy chain, REI can be used for the light chain and EU,
20 LAY and POM can be used for both the heavy chain and the light chain.
in a CDR-grafted antibody of the present invention, it is preferred to use as
the acceptor antibody one having chains which are homologous to the chains of the
donor antibody. The acceptor heavy and light chains do not necessarily need to be
derived from the same antibody and may, if desired, comprise composite chains
25  having framework regions derived from different chains.
Also, in a CDR-grafted antibody of the present invention, the framework
regions heed not have exactly the same sequence as those of the acceptor antibody.
For instarice, unusual residues may be changed to more frequently occurring
residues for that acceptor chain class or type. Alternatively, selected residues in the
30  acceptor framework regions may be changed so that they correspond to the residue
found at the same position in the donor antibody or to a residue that is a conservative
substitution for the residue found at the same position in the donor antibody. Such

changes should be kept to the minimum necessary to recover the affinity of the donor
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Z1 Is H, (01-05) alkyl, or phenyl optionally substituted with one, two, or three groups of (C1-05) alkyl,
(01-05) alkoxy, (01-04) thioalkoxy, halogen, nitro, -COOR’, -ONFIR’, -0(CH2)"COOR’, -S(CH2),COOR’,
-0(CH2),CONHRE, or -S(OH2CONFIR" wherein n and R' are as defined above; Sp is a straight or
branched-chain divalent or trivalent (C1-Cis) radical, divalent or trivalent aryl or heteroaryl radical,
divalent or trivalent (C3-C18) cycloalkyl or heterocycloalkyl radical, divalent or trivalent aryl- or

neteroarykany (CHEI) racloelh A ARIR R @scagr@fwﬁmm@rmmw)

radical or drvalent or strivalent C18) unsaturated aI |s e erably
furyl, thienyl, N-meeHyEpgriolpe soReass INerdMimRiIGs: I@&%S? 8@/ Wﬁ? %%J{ho yl, g]soqurnolyl
N-methylcarbazgybrabriiegewrmainith enfphgnazinyl and wherein if Sp is a trrvalent radical, Sp can be

additionally substrtute lower. ).dial ( )=S0y, Irepy opkikuerr(h-05)
alkylthio groups; and fBg‘rs —?\Tféﬁ% géﬁgmé%émﬁﬁc%ﬁ or =NHO-. Prefera%Iy Alkl is a

branched of unbvaisbribel @@B@W@Paﬂ@ﬂm?@ycﬁ‘éﬂ‘(e%p is a bond, -3-, -0-, -CONH-, -NI-100-, or -NR'
wherein R' is as hereinpefosattiplinast, wéhpteegpoviemtioat mhemdkﬂ@ﬂssadabﬁdvssﬁ‘lmvﬁw&ﬂ

Aris 1,2-,1,3-,0r 1,4- y ene optr t FoyRs g‘rp6)
alkyl, (C1-05) al {%‘% ’ a‘”rﬁoxﬁharo Bgnkt}%dgwgsé’é&%r '%QO%H%%S%&[ 3 f%ﬁ)

-0(C1-12),CONHMR, ROrWS!(?¢)HZB’@@WP!WW@WH%WEPF@%%%E?&r‘?ﬁgfbrrs R¥ %eé}‘ 8?%‘3 fi%a 1,2-,
1,3-, 1,4, 1,5-, },Bredséthb Bfiiditpofdife cbtiBodyaphthylitigae. each optionally substituted with one,

two, three or four grou %E of% 1- C6é(gl)%8 é%&aggz @J\Iéogﬁt%}_ﬁ%}tmga g@%n@ajgg;eﬁmwtr@aspOOR,

20 -CONHE, -0(CH2) CH2)*CON %nCON is

(C1-05) alkyl, orqotemrigeoptibaatly §bb§trwf@dﬁrmtﬁh6nléa%eo??m@@ BUs5P (61 &%ﬂk\% ‘(%ﬁ -04)

alkoxy, (01-04) thigalkxy, RAILERR.NTESOOR, HEONRIRGh & GHHRE CRRRG ISECHAYBCOOR,

-0(CF12)"CONHR, or -S(Cl-12 CO HR W% B a1 ie08thELiRRanthiAEhRRIE dRueke as
en

immediately defrﬁgﬁ %’ 4 001, incorporated herein in its en |ret drscloses

linkers that can tmenmmdrtlfpnhél@omﬁlr@%ﬁ@éh\%sr e&&ftr\ﬁ’m%\rﬁ?ﬂ&@raéﬁﬂe%ggﬂﬁ R e%phrles,

prepared frn th%&%tmﬁmmgénmagmkerwaresespmwmmn mtehumyeamsmmede better -

activity is obtained whené%i Irn Yj formhe% c%}‘”(ﬁet'ﬂéhﬁrg'gﬁﬂt%ﬁgetﬂ%r{”}?%'%!i‘ égzahl@ﬂWese ,
ps.

linkers contain two funcpl Ohe group 30 typically is a carboxylrc %rh a% z)utrlré
react with the canfiein Mneramdf‘fﬁr\r‘@ﬂ@ﬁﬁ QWlﬁn\ﬁﬂ’é‘ﬁrﬁﬁ?ﬁ)@ﬁ)QQ&rv%ﬁeﬁs 83 Y. & Efrrikage
with a free amrne&1 9P Arthgreairierrsticibet fioeepatamilel, thgcanyiatdn tile sideuehath afd sine of

an antibody or o rote aceous carri HEHARA PURESRIRe YikE  carbonyl group,
i.e., an aldehyde Sr”& k’&ﬁﬁ & WHICR Wi ﬂrgéagtpﬁﬁgt%@a lagro priately modified therane ?éutrc a%elrg The

carbonyl gEups can regéﬁwﬁlﬁqméirdaegﬂfﬁﬁe@ﬁ HEEY BRrHP R a3 oS g8 TS Yinkage
is hydrolyzable, aligina.fiorrierse-ef thedhigrameuatic ag e fgnaihedbie)igamw eftéhyireing & the

target cells. 5A most eferred ionallink n} iRveRiamisdntvy ch
acetylphenoxy) b?ﬁ i acrcf ?Eeéﬁ%;%vr%%% rfs{lifﬁ)s ﬁz%@gﬁﬁomﬂa t wherelrp%/ the cc)J/nC %a%?e

consists of P-calictreamesier yleafic famn g §r fae et 983}1cﬁeganﬁc§ﬁ%‘?1&hghré i IR with
3-rriercapto-3- mq{BX{/)bHWMMW%&aﬂSIe AcBainnker janedcbpazpitehinkeniSmigay afthody

targeting 19garr NQVERIC.CONIUGATION, .- The s lsongtuoe g oany
allC

cytotoxic dr%@s [ atmj" Reamicins creates difficulties in the preparation of monomeric drug
conjugates with as appropriate.
The antibody of the present invention may also include a modified Fab

fragment wherein the modification is the addition of one or more amino acids to allow
for the attachment of an effector or reporter molecule to the C-terminal end of its
30  heavy chain. Preferably, the additional amino acids form a modified hinge region
containing one or two cysteine residues to which the effector or reporter molecule

may be attached.



15 good drug loadings and reasonable yields which are necessary for therapeutic applications. The
increased hydrophobicity of the linkage provided by linkers, such as the AcBut linker, disclosed in U.S.
Patent No. 5,773,001, as well as the increased covalent distance separating the therapeutic agent
from the carrier (antibody), exacerbate this problem. 20Aggregation of cytotoxic drug derivative/carrier
conjugates with higher drug loadings occurs due to the hydrophobic nature of the drugs. The drug
loading often has to bg,limitegtshobtajrreasenabie duintitesiofdnoriothericrpsetudtytinibemel cases,
such as with the conjugates in U.S. Pate ol ifficult to.makeise8i sin
useful yields Wﬁ%gpﬁya?&%n%eﬁ%tre e?%@t?ﬁ? %?g ﬂ?ﬁ?oé@%gﬁ%p gﬁg%%ﬁegi%ion céﬁgﬁ%gﬂ%isdosed
in U.S. Patent NgyBt05@304 effedoriueisine WhkregiioR” TRYSEHSRIBHUGAdIChS RIS DMF as
the co-solvent jpthe canjiigalien @ReHaT Meghasd suhichighovg for b hgSdonddbedimusifyseldrwithout
aggregation and the inherent loss of material are th - Impro 1

aggregatith ar@scﬁ'%%‘élﬁﬁefa‘m% E%ﬁ?@ﬁ%ﬁqg?%@ 58{}?{%( %rélﬁgrg} %%55?%\?&2 tgfr(te% ?nt_q%@rmorated
herein in their entirégE Disdigssdihehdbe patibeyaieipionpbiotie@rfidls %@ﬁ&ﬁ?g?ﬂ&%% limited
to, proteins suchas Human s srpaaizadantiesties it agoasesdogangebthessytupie therdpeutic

agents, such as, for examole, hP67.6 and the other humaniz ibadj i ' those
patents, the use'dhg #ﬁﬁﬂnﬁe|é%$ﬂﬂié?ﬁ¥o?&@Hgg‘m%%ﬁ%é%ﬁ?é%ﬁ %o%%%r%l cﬁrﬁgﬁ)\?‘nﬁ%ﬁ%w

) ] I) propylene
glycol as a cosatuenidgrid m)eaaeau@mmm@ifsmgmq@aﬁr@r@w@m‘f@é?%ﬁm‘%%%g%und to
genera"y.Ri{odqgsé[pgg%p@g%ggpotoxic drug derivative derivative/carrier conjugates with higher drug
loading/yield and decreased 5 aggregation having excellent activi eferre [ celpegs therein
were Cy to 012 adds, ah8 ﬂﬁ‘@‘?ﬂ%gtﬂbgﬁz‘%%e@ %%?g-‘ \)’v%%%&%ﬁ%ié \ggg’%éu%ﬁﬁ@c@;p%ﬁiéﬁcid) or its salts.
Preferred buffered seliatisinig fair leasjulates rﬁvﬂadé%rﬁrﬁﬁ@f?é%@siﬁ@cﬁhN@éq@Daﬁq’e?{é‘?S"B‘P%ther
comparably aCter%iggaSt?t [$-WE'8 plnsphate-buffered saline (PBS) or N2-hydroxyethyl
piperazine-N'-2-ethanesulfonic acid (HEPES buffer). The buffere oJuti IRIARSE s
conjugation reactions SaSABtEBRGKIT FER E}%i%jss %r%ﬂﬁe%ﬁﬁil%s% %%_r&é)tiﬁﬁ? ?QEE‘Z’%&O%?% a?és,
acceptableshuffers cariededdily dekinmitieseAreniaRier, 1Haw sBPetioveRaRl ophifEtibody

protein-compatible. buffered, solution eamaiinent Rukaaabwithes kb aiditenalmesstvivasiatso

found to produce monomeric calicheamicin derivative/carr 9] ith higher, drug Joadinglyield
15and decreasedeagipaARAR NS TR %&%%%%&@&%}r% r%gé}g{e%?%g ?oyryr%@ a%rﬁo\r%eric conjugate

varies somewhatsfrsistepratéin s00proteinch s ibin BataesiemRTetP ey Lodet FENSsf RS art
without undue ew&ngptg,@jog, The. ameunteh adsitiveose cassnry duagffettiféiyofoiaksnenarheric
conjugate also varies from antibody. ibo hi detenmineddy ope of
ordinary skfil in Be/ARSNRAGEY: ué%%%m%%éti?ﬁgrﬁ?ﬂgggtgﬁ? ﬂd%%PE?%?S%néhg,?M,SSG,
additions of propgéengiajly280ircamantsd PARYIRI\RoTHUIDNg 8895, HréfeaBy T4 18'915%5! Sd most
preferably abOU@%%%XQM@%,OFHa@éqﬂ@mmmmmbamaddjtmevmmisi@@ﬂéa&&o‘rﬁ@@&me

carboxylic acid or its salt, prefer caprylic,a a%éaltzgééglp%@ anging from 20 mM to 100 25
rnM, preferably ﬁBﬂq%é%ﬁj\ﬁ?gfé) %Wﬁr%é%bgsltg Jbﬁ?rllfe%"eﬁbly about 60 ml\gl to 90 mM werg\% to
[

conjugation reactions téwpycuiied!mbassely SRS RUFLT e Rg ARRS HRPEHYT0 gher
drug loadiri%/yie'sdeaﬂgn‘é@g%%%@iﬁ@gfﬁ@aﬁ@mieotmmﬁ@iIafﬁmmitlﬁaﬁbté drgarnicesesblimestiother than
propylene g ycolg%ugch, as ethglene %Iygolc,ocf;,th%r&o&%}rﬂ ﬁ,@%@?gﬁ&%ﬁ%&%@%@@u?%gﬁw or all

of the 30organic BHANIWAETRE fo transter the ug Into the conjugation mixture, ‘
Alternatively, in thqsessatertsattioasbhiaamaiénCtha CRC 18Rl dine i HERN B ASLERRESAIbe
increased to 150;§QQa§}%n@QﬁBesm@Iwamé@maedytqragm@msl,nmnemmb@dimame treaicafbexylic

acid was octanoic acid or its salt. In a preferred embadi athoxylic agidywas decanaig acid or
its salt. In anothérEHHYEd Er%béaﬁﬁﬁ]@,hﬁ?é g‘aor%@xﬁﬂc aggfevéggﬁag?ylic acid (?ry its salt, which was

present at acconeentration aff2B0oeMecibadic derb@petrerpiaiese/ By BREGRI oPBIRRISoL. In
another alternatiye embadiment; indhose-pRaieisidbuipsehal cepeerisidions&rarind itorahds to
25%, preferably 15%, by volume of the | sqlution could. be, add jugati iQn to
produce monoméﬁ@’eﬁé@xié" 51%8 ﬁrié%%e%%aﬁ%%bor%ﬁég%zs %%?eht&@%}grg ﬂ%c?aﬁ%%rﬁyﬁ}g%@and

decreased aggregatigfenic animals and plants.
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These established conjugation conditions were applied to the formation of CMA676 (Gemtuzumab
Ozogamicin), which is now commercially sold as Mylotargl.m. Since 10 introduction of this treatment
for acute myeloid leukemia (AML), it has been learned through the use of ion-exchange
chromatography that the calicheamicin is not distributed on the antibody in a uniform manner. Most of
the calicheamicin is on approximately half of the antibody, while the other half exists in a LCF that
contains only small amounts of calicheamicin. Consequently, there is a critical need to improve the 15
methods for coﬁ]ugﬂﬂﬁ&%ﬁ%ﬂﬁ ﬁﬁ@%ch as calicheamicins to carriers which minimize the amount
of aggregation and allowganhevdpghts epdassaitagiéofdingenititiz sigestiohmienigiovedcyielexst the
conjugate produt, . & SRGSIG HAMRIEIS IRELAU e ki NATeRmaaNaliFacamics BMA AcBut

conjugate, whic erred to as CMC-544 and |s generjcally shown in Figure 20 i?l The reduction of
the amount of tistUEFRIA1 604 W&BFQMB%W?‘@@%P §6¢ %%\%’SF{? ol EMEERE, and
various optipns Qrresgionriafl adeyelsnaf thes LB wecinsonSiterade Ot eruattribiietsdist diegs
immunoconjugae, sych. oo antasn)hindina and sy eioxislty REsnR! e AfipGiRhDISEimate

inclu

solution. The op'ﬂ%’ns considered included genetic or physical modification of the ntib,od}/, the
25chromatograticubisiar FRCEYARiGREE BPYRE nRERREHRRH HIARRYERR SAiERoIE UPCR e action
of the 05/44 antipgshyanitsy NAsgas) martadichieamiciiv Bidiickel et 0Suaruising dnd oldyieastioi!s. ,
conditions (CMA-676 Process Conditi I I ith,simi ' digg (drug
loading, LCF, a ei%ﬁ?ggcaﬁ%%f!gg %@%ﬁ%%%%@&g\%ﬁﬂg@\%ﬁﬁi%%%ﬁ %/ls’q\gcﬂi%ﬁg ﬁ%}zent
after conjutfatiotrizdBcaeanibinondsdpiars: oFiREaPES Qlofr RIS VEIE & Thilg ﬁr&gﬁgh
statistical experignesial designimed weadegy irondiamkiey redioPetaridites SitPes Mpeataire, pH,
calichearmicin detivalive, ot 2ad A0dIYE conesnyslionaest  Yalualo; forivnis ldhesent
experiments de 8nst aPe tha 'callc%e;amlcm input and additive concentration had t? most significant
effects on the leiiol GiARS 6% @&*ﬁb@é‘?éﬂcﬁﬁﬁfé%ﬂ@ﬁ%‘ﬁ&“&@@‘fﬁﬂ&%rﬁfﬁ%ﬁﬁﬁﬁ @f@ﬁ%gpﬁure and
pH exerted smalgs influeneasmincaliditantiexperinatins, ibwasealdoatutyinghatmhedicurreiinations
of protein i%rrier galr\wlggoedg) and cosolvent (ethanol) were similarly of lesser importance (compared to
calicheamitin inBat ahd additive concentration) in controlling LCF and aggregate levels. In order to
reduce the LCF to <10%, the calichearnicin derivative input was increased from 3% to 8.5% (w/w)
relative to the ampupyFbartiREIpRUG ORRIIGAVEHE AfRIER ORI BHaAFES from octant acid or 10 its

salt at a concentration of 200 IM(CMA76 QioreRRLIRIRRADiABI AR BRlat,2 concentration o

37.5 mM. The conjugation reaction proceeded better at slightly elevated temperature (30-35C) and pH
(8.2-8.7). The re#®fdfEonditions incorporating these changes reduced the LCF to below 10 percent
while incregsing calicheamiciploatingsaandisieereinafter referred to as CMC-544 Process Condition

150r "new" process congitions, A GRERaHsREL s sasuis ahjainedwitidhe 1Mo Feendie MC-544
Process Conditions is shown in Table 1. TABLE 1: COMPARISON OF THE CMA-676 AND CMC-544

PROCESS CONPPHORPEEOMBIGIONS/RESULTS CMA-676 PROCESS CONDITIONS CMC-544
PROCESS W is the cytotoxic drug ;

m is the average loading for a purified conjugation product such that the
25  calicheamicin constitutes 4 - 10% of the conjugate by weight; and
(-X-W), is a cytotoxic drug
Preferably, X has the formula
(CO - Alk' - 8p' = Ar - Sp? - Al - C(Z") = Q - Sp)
wherein

30 Al and Alk? are independently a bond or branched or unbranched (Cr-Cio)

alkylene chain;
Sp' is a bond, -S-, -O-~, - CONH-, -NHCO-, -NR'-, “N(CH;CHy),N-, or -X-Ar'-Y-

¥ ¥

(CHY)Z wherein X, Y, and Z are independently a bond, -NR'"-, -8-, or -O-, with the
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CONDITIO_NS Calicheamicin Input Additive Identity and Concentration Temperature 3.6% (w/w
powder weight basis) Octanoic acid/Sodium octanoic; 200 mM 26C 8.5% (w/w) Decancic acid/Sodium
decanoate; 37.5 mM 31-35C - PH Caiicheamicin Loading. (percent by weight; by UV assay) Low

Conjugated Fraction (LCF) (before purification) Aggregation (before purification) Aggregation (after
purification) 7.8 '

proviso that when n = 0, then at least one of Y and Z must be a bond and Ar' is 1,2,

1,3-, or 1,4-phenylene optionally substituted with one, two, or three groups of (C4-Cs)

alkyl, (CCs) alkoxy, (Cy-Cs) thioalkoxy, halogen, nitro, -COOR', -CONHR',

«(CHZCOOR!, -8(CH2),COOR!, -O(CHz),CONHR', or -S(CHy),CONHR', with the
5  proviso that when Alk" is a bond, Sp' is a bond;

n is an integer from 0 to 5,

R'is a branched or unbranched (C,-Cs) chain optionally substituted by one or
two groups of -OH, (C+Cs) alkoxy, (C+C4) thioalkoxy, halogen, nitro, (C+-Cg)
dialkylamino, or (C-Ca) trialkylammonium -A” where A" is a pharmaceutically acceptable

10 anion completing a salt;

Aris 1,2-, 1,3-, or 1,4-phenylene optionally substituted with one, two, or three
groups of (C-Cs) alkyl, (C4-Cs) alkoxy, (C+C,) thioalkoxy, halogen, nitro, -COOR,
~CONHR!, -O(CHy),COOR', -S(CH2)sCOOR, -O(CHz)sCONHR', or -S(CHz),CONHR’
wherein n and R’ are as hereinbefore defined or a 1,2-, 1,3+, 1,4~ 1,5-, 1,6~ 1,7~ 1,8-,

15  2,3-, 2,6+, or 2,7-naphthylidene or

with each naphthylidene or phenothiazine optionally substituted with one, two, three, or

20  four groups of (C4-Cs) alkyl, (C4-Cs) alkoxy, (C4-Cy) thioalkoxy, halogen, nitro, ~-COOR,
-CONHR', -O(CHz),COOR!, -S(CH,)sCOOR!, or -S(CH2)n,CONHR' wherein n and R' are
as defined above, with the proviso that when Ar is phenothiazine, Sp’ is a bond only
connected to nitrogen;

Sp? is a bond, -S-, or -O-, with the proviso that when Alk? is a bond, Sp® is a

25  bond;

7' is H, (C4-Cs) alkyl, or phenyl optionally substituted with one, two, or three
groups of (C-Cs) alkyl, (C4-Cg) alkoxy, (C4-Ca) thioalkoxy, halogen, nitro, -COOR,
-ONHR', -O(CH,).COOR', -S(CH5),COOR’, -O(CH2),CONHR', or -§(CH,),CONHR'
wherein n and R' are as defined above;
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2.4-3.5 45-65 HPLC Area % -5% .5 2% 8.2-3.7 7.0-9.0 <10% <5% <2% 20 The increase in
calicheamicin input increased the drug loading from 2.5-3.0 weight percent to 7.0-9.0 (most typically
7.5-8.5) weight percent, and resulted in no increase in protein aggregation in the reaction. Due to
reduction of aggregate and LCF, the CMC-544 Process Conditions resulted in a more homogeneous
product. 5CMC-544 has been reproducibly prepared by this new conjugation procedure at the

multi-gram antibody scale. S’“L‘Tgf}}e ':%?&?:E&j [gﬁﬁméng Mﬁg@ﬁ@@@p@&ﬁﬁ%@}@%@nge

from 1 to 15 mg/ml an Fﬂ’lse%onc tation of the C eamicin derivative, e.g., t%
gamma-calicheamitiaBWHXcBYt Dgareatdr (adisa toHalRBH R cHMﬁ’SﬁieggéF%Wn%C 6%@1% 17),
ranges from abquif 5y b %Py rgight efidienardibedyisThergosolventanas etran L fBrvhicitgood
results have been demonstrated.at concentrati ngl| M L,10L1-4% bRsisht The
reactions were 8@4 8&8‘6 I %@g%é)&%@ I\%Z%%%%}%@)%{%%]ﬁ;gr%zlﬁgl\ﬁ@%mtane uhEOnic acid)
(HERBS), & otramismn(Satibie bustteatechkyiradisad wiesabristsraand BmAGH PRS0 B¥8%bout 35
C, and for 15 t"’ﬂﬁ*ﬁéﬁﬂ}%ﬂ@ofwm %thwtea\t,@n%ﬂam;aur&z&bpseMQoam skijieditinghe articalylreadily
determine acceptable pH ranges for other types of conj s.F ' ihadi of slight
variations in the®35iB ti%ﬁ%&?i’l‘?@%ﬁ %H gﬁt‘fgﬁ‘;e(ﬁ?@dgdqiﬁ%g %ﬁé‘ﬁ%@ﬁ ﬁgqlﬁd% ?ﬂ%ﬁpﬂ%g%erﬁg
loading and motvmientcatciligitecsielos addiionsinaidaivirrthalang d&raeal YRS Rl may

require some mgeo_rCZ)Og,Qgg@’ti dher @t eTlitigrginio eoigssphiadiditives to achieve the optimum
results. V. GON UG/&EEzsPENRANgéTL%M, SERAESNIONNHNCSNH-, or =NHO-

Preferably, Alkk' is a branched or unbranched (C+Cro) alkylene chain; Sp' is a
bond, -S-, -O-, <CONH-, -NHCO-, or -NR' wherein R' is as hereinbefore defined, with the
proviso that when Alk' is a bond, Sp' is a bond;

Ar is 1,2~ 1,3-, or 1,4-phenylene optionally substituted with one, two, or three

15 groups of (C-Cg) alkyl, (C+-Cs) alkoxy, (C+-Cy) thioalkoxy, halogen, nitro, -COOR',
-CONHR', -O(CH2),COOR, -8(CHz)yCOOR', -O(CH2):CONHR', or ~S(CH)n CONHR'
wherein n and R are as hereinbefore defined, or Aris a 1,2-, 1,3, 1,4-, 1,5- 1,6- 1,7~
1,8-, 2,3-, 2,6-, or 2,7~ naphthylidene each optionally substituted with one, two, three, or
four groups of (C1-Ce) alkyl, (C+-Cs) alkoxy, (C4-Cy) thioalkoxy, halogen, nitro, ~COOR,

20  -CONHR', -O(CHy),COOR!, -8(CH,).COOR, -O(CH,)sCONHR', or -S(CHy)n,CONHR'.

Z'is (C+-Cs) alkyl, or phenyl optionally substituted with one, two, or three groups
of (C+-Cs) alkyl, (C1-C4) alkoxy, (€4-C4) thioalkoxy, halogen, nitro, -COOR’, -CONHR',
-O(CH2)nCOOR', ~S(CH2),COOR', -O(CHz)s CONHR', or -S(CH,),CONHR'; Alk* and Sp*
are together a bond; and Sp and Q are as immediately defined above.

25 U.S. Patent No. 5,773,001, incorporated herein in its entirety, discloses linkers
that c‘:an be used with nucleophilic derivatives, particularly hydrazides and related
nucleophiles, prepared from the calicheamicins. These linkers are especially useful in
those cases where better activity is obtained when the linkage formed between the. drug
and the linker is hydrolyzable. These linkers contain two functional groups. One group

30 typically is @ carboxylic acid that is utilized to react with the carrier. The acid functional
group, when properly activated, can form an amide linkage with a free amine group of
the carrier, such as, for example, the amine in the side chain of a lysine of an antibody

or other proteinaceous carrier. The other functional group commonly is a carbonyl
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Following conjugation, the monomeric conjugates may be separated from the 25 unconjugated
reactants (such as proteinaceous carrier and free cytotoxic drug/calicheamicin) and/or the aggregated
form of the conjugates by conventional methods, for example, size exclusion chromatography (SEC),
hydrophobic interaction chromatography (HIC), ion exchange chromatography (IEC), or
chromatofocusing (CF). The purified conjugates are monomeric, and usually contain from 4 to 10% by

weight 30 cytotoxic drug/calicheamigin. In rred. ' - S8 pukified using
hydrophobic intgrrggﬁoh%cth%mai%%géf?hc&ﬁ-la%ﬁgglg’ \%qlmmql&%mme[ﬁ&%w@& Bl

. n the processes previously used for E%\ﬁj
production-scale”man@ltﬂélémﬁ@OTWW@%VHWE%ﬁ@ﬁéﬁﬁ%‘f‘ﬂtgﬁiwgﬁw%@ﬁ%ggE R
process), the solgRostiaRpiaAtomEaparation stepgenplbyediwabisizéiexoudondnrsmalography
(SEC). While this step is.quite effectiye at [ jugate and in accomplishing

t?f %@ﬁﬁ%%%n fective, OR%EHE?Q?@Y &9%%8%%9@&%&3

buffer exchange &t n, itls ineffective at reducing the LCF content. Ccmsée}cﬂgently4 :(He
SEC-basedfprocess refemestirssfasiethBitneiaith) Bkeh ot driagaiby REGeRBh B EBIRrS the LCF
content of the finpLiRAUEh YNGR slisadiamapetpiviidh i thetdinnitativaferf tteprofusiendecenjugate

reaction mixture applied to the column, (typically Ing o parsent-atihe pro jurpn bed
volume). This sé@@reﬁ?ﬁmﬂgqﬁle %Oéltsdﬁtéizgp(aﬁlcf %ﬁé%%ﬁg %{r’odgc%%n capat(::girfI ) ?ﬁa%ggﬁéé?e Srl? ported

in a given productitirnspanen Fifleiistianeli SEC purifieasiieprotiss AR RiRimERhinddit10tiution
of the conjugategoiution, Which-piasesenstaints aurthe psotaimeamaentigGoartitatdyatatgsting
dependably achieved in formulation. When a cytotoxic drug has a highly hydrophobic nature, such
as a calich&amidAd&rivative, and is used in a conjugate, hydrophobic interaction chromatography
(FNIC) is a preferred candidate to provide effective separation of 15 conjugated and unconjugated

antibody, HIC prrsepisiizspa=key adwantagesomer SEC: (1) it has the capability to efficiently reduce

the LCF content as well as the aggregate; (2) the o] pagi | ighers and (3)
HIC avoids excessive dﬁﬂ‘ﬁorﬁ‘%tfj?ﬁee&o@l?éf iy namg%%:qo%# hﬁgﬁﬁyap%gc%?g%gg r@ggi?ﬁ%b e gf:%rﬁ

. g
production scalecaehesaniting caerBatgiificwiss indhe PYBRATEiShalgaRamesS FsPPRNTEISH
Biosciencesg Pisgg@max,é\l@ag%@fmw@g@ﬁ@ﬁéagemomﬁ@atacbcoaqaesmrms‘cantha@gﬁe@ates of

the conjugate from monomeric conjugated co nts followin ONHRALON RIREE SSuAra¥-
COMPOSITION§%1{FI§“I§6‘PI-\T%@L' %’% hydrrnoﬁﬁg ﬁ?ézg?l:@n\gv@%%% g)lso prov%mes a process for the

preparation of a ther&p@utidird?ed,iaﬁmﬁﬂcbrﬁbﬁsiﬁé%rﬂﬁjIéi%@é&ﬁpﬁ%iﬂ@‘é&%&‘ﬁ]dqﬂgarﬁ%%omeric

cytotoxic drug degiyaiivg/cagisheonisgateia] thepreseneinticenigentogethethwitkeariphaf@nticeditically
acceptable excipient, dilueryaor ca[)r‘ier. 30 The monomeric cytotoxic drug derivative/carrier conjugate
may be the sole SAVRETURRIN e therapeutic or diagnostic composition/formulation or may be
accompani@dl by other atiseedsgrodringy RieHRIAYDLHABTANBERS 'i?fgf@&lﬂ%?ﬁ?%\méxﬁﬁp% S99,
anti-CD20, anti-OQ3R,qncheebuant Ny eropndbichPatuan b tdiesygs. it ainih uyligpéarehts such

as cytokines, growth factors, hormones I- O galelatcian cyigtaxie srdgs aRdixanthingsme cdeytokines
and growth factof8 ea?‘%‘&‘gs}jb?é) l?rggicﬁn té%%%%o@erativ’g disorders such_eas cgncec{ anﬁi which may be

used together witvdheasyvitotieedrorjussirrative S arts t Mu gt 6P hd 5re88R: IS

}fufventitgnr?r?éﬁde
interferons, interlg&lﬁig'bsagég:h]a%mmﬁg;d@mm(lu&fulﬂbﬂai@sﬁoﬁm@&ﬁxmdp@ums usirddhifiones
commonly ysed to eat proliferative disgiders sy & oancer Al whish may bedised iagsisrewitn

the cytotoxi%5druée@8 RAtvercarrier conjugates of the present invention include estr §gs. sut%rga as

diethylstilbestrol apdresatiafioi, TnegfrsgehasGeRUoRssBdiEedn &Y #abiRsfiR SB5destihs Such as
Megace and Proygia, gatbROrisasseroitr sisds aghprediisonier degaenethasdoadingrlyigjdrotibaigone.

aggregation and the inherent loss of material are therefore needed.
Improvements to reduce aggregation are described in U.S. Patent Nos.
30 5,712,374 and 5,714,586, which are incorporated herein in their entirety. Disclosed in
those patents are proteinaceous carriers including, but not limited to, proteins such as
human or humanized antibodies that are used to target the cytotoxic therapeutic agents,

such as, for example, hP67.8 and the other humanized antibodies disclosed therein. In
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Antihormones such as antiestrogens, La, tamoxifen, antiandrogens La, flutamide and antiadrenal
agents are commonly used to treat proliferative disorders 15,such as cancer, and may be used
together with the cytotoxic drug derivative/ carrier conjugate of the present invention.
Chemotherapeutic/antineoplastic agents commonly used to treat proliferative disorders such as
cancer, and which may be used together with the cytotoxic drug derivative/ carrier conjugate of the

present invention include, but are not limited to, 20%%(2&%%/0??0%%% %‘g&ﬂ;@?@ﬁﬁé}e&"@ﬁﬁgﬂe’

vincristine, bleotﬁﬂ?@inPWﬁotF@?a@?dB&&dﬁ%fﬂyﬁur uracils, etoposide, taxol arid its various analogs,

and mitomycin, contaifing G mppgitions gtoiwe prefeldy Ve a0tibmpeuREang skeast8%mount of
a conjugate of the reion, Fhe g dseranan isalsrefaniveameunibnsuse boiceters (o an
amount of a therapeutic agent needed to treat, ameligrate. 25 or preven rget i r
condition, or to XHBHV& 6%(@@3‘@@%&5&8%@%%?&%@ 56 & Pe%éga%@é&rﬁlg @o%ﬁfggggét%sgd
therapeutically effeclixeisiorevtan besstmatidynifaieariacdcdribarstisiyyeriralitig
models, usualIygaggd&‘rg%éqﬁgg@g@&%(p%%ﬂ ifeaissc Hari anirnbenegelimayidlse esatsd to
determine the appropriate concentration range and rqute of ﬁgrpinist{@gogr. %”&Qéﬂufﬁﬁ@}l@%&?n
30then be useditsiesRAnHEPIRG RPHEWRS hPOIEETS, BaRinIStAtion n Aumans, he precise
effective amounéderadnetancanjectiiilbdibmetiasten teseseiesihase Pidfencd 3instRBI Heneral
health of the Sugiﬁz&r&gﬁ%%ﬁ %9(8&9 A oendenetirermbies!, digtptimeranerirequencyutibred
administration, drug combination(s), reaction sensitivitie%,and toleranc%lcl)rreg}sac')r?négeto %]l;}grg%gy.o'[l'his
amount calfbe 8et&i9RinE8LBy fﬁum%xﬁgﬁm%ioﬁegﬁﬁjﬁ’Wﬁﬁm%e judgment of the clinician.
Generally, an effgefispiirse Wildbedimm Oiem@imeonuseteasy/rzeptebiaabiies A2 16288 hg/m2,
more preferablyd%t@%rqudto RI@E/%IW hich geseris IeAFHaRPRRthe Masisathfaasotifiaceous

Sl

carrier. Compositions may be administered individually to a patient or ma IqY din
combination witBbitien &@@ﬁ@}’@rﬁr&é‘t@P?ﬁiownﬂﬁ‘é@@i'ﬁa%&%‘g?a?%%\é% %as rﬁgﬁ'&?ﬁgﬁ%ﬁé}%‘g&?&% drug
derivative/ antibagdy:eoejigetdicidheaigresenvitvelshoieisctintmise retihdbisbaisios theHA(He!df the
condition t95be té%gtgg%@hegg@g gfithe malignant lymphoma or leukemia and on whether the

conjugate is being used prophylactically or to treat an existing condition. JTh yeney,afdose
will depend on the half1if€ AR BbiLGARP YR tﬁgeﬁ?rgtl?gn%ms %f{ggpq?t%rg cg%tj({?gate has a shod

half-life (e.g., 2 teo@hbar&oinmmdietnpceinmdrgiecsitesninerdninss SEPERMREIHATIRR Y, if
the conjugate 15qalaeula hasalelgdiieiieriong. i iodkSoday of ihauayOmydeesaecessdisctvaive a

dosage once per day, once per week or even once.every 1 or.. hs..: d A epmpRsitienay also
contain a pharmigEBLACAN HREER NI AAIFES o}/%éer%%%q\ra ?5'%00 tE&e inglt?t?oéy conjugate. The carrier

should notdtself ishibe tetspriteittiprons ahatstuaassilinthrarima it ngye eseiRg 1l %L b osition
and 20 should nef besayie: Rulable-agriaraioaybe ugeasiniysnetpbplized miactbmalewules such
ming acids, an R Eab N Sk MR E L g Hes IR GBS SoRpBmeTc
volume of the total solution, and an additive comprising at least one Ce-Cqg carboxylic
acid or its salt, preferably caprylic acid or its salt, in amounts ranging from 20 mM to 100
25  mM, preferably from 40 miM to 90 mM, énd most preferably about 60 mM to 90 mM
were added to conjugation reactions to produce monometic cytotoxic drug
derivative/carrier ‘conjugates with higher drug loading/yield and decreased aggregation.
Other protein-compatible organic cosolvents other than propylene glycol, such as
ethylene glycol, ethanol, DMF, DMSO, etc., could also be used. Some or all of the
30  organic cosolvent was used to transfer the drug into the conjugation mixture.
Alternatively, in those patents, the concentration of the Cg-C1s carboxylic acid or
its salt could be increased to 150-300 mM and the cosolvent dropped to 1-10%. In one

embodiment, the carboxylic acid was octanoic acid or its salt. In a preferred
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Pharmaceutically acceptable salts can be used, for example mineral acid 25 salts, such as
hydrochlorides, hydrobromides, phosphates and sulfates, or salts of organic acids, such as acetates,
propionates, malonates and benzoates. Pharmaceutically acceptable carriers in these
compositions may additionally contain liquids such as water, saline, glycerol, and ethanol. Additionally,
auxiliary substances, such as wetting or emulsifying agents or pH buffering substances, may 30 be

present in such composm ns. Such carriers.enable | tolpe f lets, pills,
dragees, capsufég* ﬂa'mag? dsg?s CalRaK e urﬁe@%r%%s%%%@%%@td%%?%’n%%tlo@lr%%ﬁfdﬁizg
injection

Preferred formemeM|@ﬁWMUeﬁ@W§Lﬁwecf&CHaPéHffeﬁ;‘r(\ ARt %8
or infusion, for %mggmggmm@r@mmmmmm@% Wherethepeotiurcttigfol.injection or

infusion, it may take the for ofa nsion, S ¥ Ar-AgueUkery@isle and it
may 5contain formulatghf m@ﬁ’f er% a% %@gogr!#dé &qrp{r}e%s%\%%&ga%?gmg ?/or dlz(% sing

agents.  fAltheughnghistabiify sf ﬁfé/ﬂblmefﬁeﬁb&bﬁ w@a@’ BRSO t'&‘?}lé‘&fﬁ‘a’fé’ BEP R
stability, long- tegg)dgwblggy @,@oq@ﬁf@gmne@a&@hmt}bof phedoonjugatecanstito ingréerde |tsirgnelf life,

the antibody-drug conjugate may be | h||1 r e with, an
appropriate sterfte"li Yé’%ﬁ’i'eeb%ﬂf@ﬁ%g as\'ys@ga ed Wit Igf%dinﬁgx} o8 JﬁBQé@éﬁQﬁaﬁﬁf%@t%ﬁ

ation of a protein so| utl%p 2}1well
documented. Loss of SEMWHWWWQWGQGU@WV%’Fﬁj‘&’ﬁf?e%egéedpﬁlLﬁfﬁ@tﬁ’é‘ %" d drying
processes. Congegg@g%g%%@g@pﬁ%@awh@mst&m nehicadistyastiasaManaglosinstabilizer

of the conju ate and to maintain the structural integr t ri IopRilization
process. In ne @Hﬂ%’&’fﬁ\%rﬂ} ¥ & (Err?/%{B] anatcﬁtse*w Yln tﬁq%esge{;r%t?ﬁ%@r?tlgr?‘ igzgsu ar. alcohol,

such as alditol, mhammjtolfsorbiel, %d%cﬂ%ﬁ?@%ﬂ@”ﬁé"@’i?@fﬁ%ﬁdﬁ&%}ﬁﬁﬁlaﬁ.’%ﬁg?ﬁ‘@ B 1Fn Wiother
embodiment, th%xg{mﬂ@t%amésaﬁtmr RCisl, iniederelingamerddtist anidthancationéeraisi, inaildaric

acid; and combinations there OThe cr prote fdhis,i ay| sqihe @ eaikebygrate.
Suitable carboh)?@fﬁm %1%% Oft %?‘P(e cgﬁr%q%%nﬁksércg%@%%%& li';ﬂwo orm re hé/\drox%v~I ig%oups

The carbohydramssathapnt:mﬂtt:*y(ﬂl‘c*:@hCWM’vE{r’éYfl @lﬂd%@ﬁﬁi’é‘eﬁWe%ﬁplé %F(‘i‘agﬁlsn IS PIRYR S Cugars,
alditols, 'nQ%m'Sm@MQ&%C@P'@én}ﬂéﬁiﬁﬁg’ﬂl%ﬂ@mkaw}a@@ aaits a8r calieaaticns fieeraoferEhwhich

carbohydrate may also be a mono- a darey Buifh
disaccharide or BBW@&&H&.@Q"EM b?g%re%gé 3% g{(ﬂ inc lﬁgﬂéi{)gr%;%e@? glycg(?raaige{%yd;esa

arabinose, lyxossigpéintotg ;mm@dm@f@ea@wg@t@m@ge hexose, idose, rnannose, talose,
heptose, glucose, fructg\sespg@ﬁ@n&mlgeswbﬁa{ lsictase OBiarnitol;-paetinyd-aglishopyriaito Shid;

maltose; iscascorbic acid, ascorbl SIVtBResR: threase,
arabinose, aIIosécﬁ%%%mﬁ% ose e {aféfs}gsg%ré)r%ﬁoﬁgg %%?@?gi:? {;{g) é%cose; da(s:!laréo e,

glucuronic 2@id, gmcﬁmcmq’nm@éﬂe aﬁlﬂuﬁa"?&mﬁrlo?fctacﬁo%éﬁﬁhuﬁ &ESamine,
galactosamine, SyET@sRIGShelRSST oVEwAMENd asither detidratifes ddertion Suttablevels of the

e Lk (SR QA AL0S s Afgios vassbianaen

glucans, manna Wﬁ%@ or example, inulin), levan, fucoidan, ca é’?‘%‘ i
galactocarolose, me@mgsamw@mtmwrﬁe@tp?ﬁllﬂ%"tijﬂ/@égté‘ﬁ lé{}lﬁ%ﬁe? IOc?elIulgscép §eXiran,
pustulan, chitin, agapreeHe A hoNgsaiin, darmsigsichlyatuodificadiord, afglma@@tlk&@ntﬁiﬁigum or

starch. Among partmulg{ﬁglrr %ful carbo drateecﬁﬁfq?ggro%e gldcoseqlactoss, trehalesaeanibn

comblnatloﬁg theran 588 & %%arl{lcucfarly useful cryoprotectant. Preferably, the cryoprotectant of
the present invertioditeascarbohydrate or
Reaction of the G5/44 antibody with NAc-gamma-calicheamicin DMH AcBut

OSu using the old reaction conditions (CMA-676 Process Conditions) resulted in a
product with similar physical properties (drug loading, LCF, and aggregation) as
30 CMA-676. However, the high level (50-60%) of LCF present after conjugation was
deemed undesirable. Optimal reaction conditions were determined through statistical

experimental design methodology in which key reaction variables such as

ternperature, pH, calicheamicin derivative input, and additive concentration, were
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"sugar" alcohol, which may be a polyhydric alcohol. Polyhydric compounds are 10 compounds that
contain more than one hydroxyl group. Preferably, the polyhydric compounds are linear. Suitable
polyhydric compounds include, for example, glycols such as ethylene glycol, polyethylene glycol, and
polypropylene glycol, glycerol, or pentaerythritol; or combinations thereof. In some preferred
embodiments, the cryoprotectant agent is sucrose, 15trehalose, mannitol, or sorbitol. Once formulated,
the compositions of the invention can be administered directly tg the subject. The subiects.toybe
treated can beexalreats! HOWRNRS, of SR RIPSHTTLSH e@@rrﬁ%ggﬁ%%ga%?e& gctgapte'd for%dministration to
human subjectsydifhe: ceprpesiiasohthe fresentinventicanhafeetadthinielebyhifP26Mimber of
routes including, but not limited tq,Qral . inaveRqusqdHANBHS GRS, tiiserattetiah dnttamedeliary,
intrathecal, intr%%%?r%:%?aﬁ%é%%%%erma?, tr_aigg/risc%taneous sge Pl TWPgbI?ia Qgioghlgwnlmpa%}g@?%),
subcutaneous,Sm&@ernﬁh@ﬁmﬁtra‘rﬁ‘as%@ggmé%l,‘%‘Eﬁgm, stlinguaﬁ mtravaﬁlnal or rectal routes.
Hyposprays may,RiseuR@sieetpratminisiértiantboybsiidres sfiveatiobaneh. Wi SRt
compositions 25may be prepare 0] esyeitbskasdinidisahdianginresuspensiatisnSiolid forms
suitable for soﬁﬁ?&ﬁ}gﬁm@ro g%%ﬁgr?s%ﬁﬂl‘%?%aﬁd vehicles prigrt inJe%ﬂog mgyLe.lléqpe_:%e/pa{&d. Direct
delivery of the contisdisitoRSRviaingeRBeERyase SVl plisHEEBY© MeRIEEHON, subcutaneou’sl‘)é,
intraperitoneally, jpiayenay Sy ainteamslsoutarincossedefiverdilio the ey imhr i B Btissue.

The compositions can also Bg miqgéerreeé;:lgtﬁm Flesienivosaaedraatpe tiomaychmeisigleodose
S

schedule or a rﬁmﬂﬂi‘é 8688 &%gdale. will be appreciated thagihedactiv&i' k q;gﬁg ighgwe
compositith wilthest eptatoxicentighinbriraedots(E: |"§7C%HI8§3?L§. &S it vr}\%ﬁae susceptible to
degradation in the,gasitaintastnaliteros. MSTHEthenparpositensionopiecaaam ke Abs e Bute using

the gastrointestinal tr?&tr,] the COQ%B%SWBB«%‘Q egd o gpprkt@'m@ggnts whichdueiest twnditiopsgate

from de radati(ﬁll?\ﬁﬁ {RIMPEISASE the conjudate once it has been ahsorbed fram t rojntestinal
’ i ating these changes regduced the LCF to below 10 percéent e Wﬁc%‘%&ﬁ?@

tract. incorpor i
calicheamicin loading, and is hereinafter referred to as CMC-544 Process Condition

15 or “new” process conditions. A comparison of the results obtained with the CMA-676

and CMC-544 Process Conditions is shown in Table 1.

TABLE 1: COMPARISON OF THE CMA-676 AND CMC-544 PROCESS

CONDITIONS
CONDITIONS/RESULTS CMA-676 PROCESS CMC-544 PROCESS
CONDITIONS CONDITIONS

Calicheamicin Input 3.0% {w/w powder 8.5% (wiw)

weight basis)

Additive Identity and Octanoic acid/Sodium Decanoic acid/Sodium
Congcentration octanocic; 200 mM ' decanoate; 37.56 mM
Temperature 28°C 31-35°C

PH 7.8 8.2-8.7
Calicheamicin Loading 2.4-3.5 7.0-9.0
(percent by weight; by UV assay)
Low Conjugated Fraction (LCF) 45-85 HPLC Area % <10%
(before purification) ‘
Aggregation (before purification) ~5% <5%
Aggregation (after purification) <2% <2%

20
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A thorough discussion of pharmaceutically acceptable carriers is available in Remington's
Pharmaceutical Sciences (Mack Publishing Company, N.J. 1991). The present invention in particular
provides a monomeric calicheamicin 10 derivative/ humanized anti-CD22 antibody (05/44), CMC-544,
for use in treating proliferative disorders characterized by cells expressing 0022 antigen on their
surface. The present invention further provides the use of CMC-544 in the manufacture of a
composition or a medicament for the treatment. of a prolt ' ' f Gierizedsy cells
expressing CD22. TW@Q@EE%'HW??'SC %mdﬁﬁzgﬁll% lg%%%\r%%él%@%kfggel%gﬁ@esir d to reduce the
level of cells expetssingGDR2Ta0-48 rostiynicai E@b?e%i Weisy e Wit tﬁees%%e position or a

medicament di%ﬁé?é&%hﬁ?@@teﬁp%ﬁﬁ@ﬁbﬁh%cﬂmﬁ@ﬁdﬁi@ﬂ.dDmethmahmh’lOE olsegaregratandmans or
|

animals with proliferative disorders namely 20 lympho e BB H BN 651D §efr22
antigen on the ESFsdpm Tkt F&f@(ﬁ-‘q’eé%és@?dr?‘@ ceﬁsﬁtr;ggsig Eﬁ%laﬁ%g i!r%tt?le boecrfr Re present

or
in an undesirabiylargehtesbesdacairedustiymirakst Bitdnis hevhEaguIaop HEBIN F1d\ Wso be
preferably used, ‘8[tig§gmﬁgdyggg@ancies of B-lymphocyte lineage including lymphomas and
leukemias, most preferably Non-"25 Hodgkin's Lymphom ) {p&t}p To} i3 (ALL),
multiple myeloma, acuie RFrBFRAS/NS & gﬁﬁs'@ﬁg"é’ﬁ %ﬁ%‘o%cﬁ?ﬁ%ﬁg gééytig leﬁé@g&f‘rﬁ(he E]Lé?
CMC544 can ba siseg/aloredrinecomvierttigiowitf dhifecslishemnraidhefts BiRatslibjects 8 frering
from B-cell malgy W%é?ém%ﬁ%%%%%mntg@smr@@@lwﬁemﬁ_@;@ludwﬂefamwwwmmnd 30
cytotoxic drugs.“Cytotoxic drugs commonly us, treat proliferati ergsigh ,an
which may®e uEisdiBJEtheEngRH ENERF %15395%}6% \é’r%%%gg{c |ré1/§ ?&%%Egs doxor,u@i?:gii‘rﬁ{j%r\}i?&r
daunorubicin, idsasinfackarichiginodonsbitinardeairéraoapiralseial CARGBIRLINS, ST in,
menogarié,_ pitar%ir%i%, @nph y@}%ﬂg}gm‘,{@rbgg}gg _W@Qé@:j%ht?%%pyémm ‘mHE_)BHr_lH_EfaE@,o@ide such
as cytarabine, gemcitabine trifluridine, ancjtabine, enocijtabine.. statin,
broxuridine, cad@cﬁd@fﬁ&%@ﬂ?‘?&%‘j‘%@%gﬁ‘ﬁéﬁﬁ?ﬁ?}ﬁ?ﬁg S{@ﬁ%ﬁ%@éf}iﬁ%ﬁ?sﬁga%gm
tegafur, tiazofurisRtharchirbeher SpetiiciamiapladaoHpe M thal' ggt?é’%“aaﬁwiﬁsfg[%}éofn
combinatign wit%&%@gﬁéﬁ@#ﬁe@%mﬂocﬁpIﬁiﬂ’:‘s.car heptativhccyetoptitsplathderdedarbazine,
vinblastine, vincristine, mitoxantrone, bleomy%n meggtll%rregﬂg i e@%ﬂ%@ﬁﬁﬂl&atgé‘?%ﬁb@éﬁﬁ@s
methotrexate, flipgdi et eETIPBRISeBRPaRY 18 P5riods analo 5, and mitomycin. CMC-544 may be
administered copgtipensly withuere or sigre \oiriatees i AP etRie Qéﬁ?@?‘A‘?fe%ﬁ%ﬁ?fn&W&[@%
10may be adminjstered. sequeptially:yit eoeqsreveraral thesntherapenticmgentsnugtm@:844 may

also be administered alone, concurrently, or sequentially wi ination of athes Hiraskivgagents
such as growth R¥ofs THBRATEY %te %&éﬂ‘,%ﬁ’ ol |Lél§ rs&&“%fagr%twggg’%(}aétiéo? rituximaltb [(Rituxan

T, and chEmotheeapistic iagietssasch pertbioasreatPhererehiRrilESBIRHERY etgtem%}:r’]tfrpéjgimens
for the 15 treatment,pf malignant lymphoproliferative disorders include CHOPP , (cyclophosphamide,
doxorubicin, vincristine, prednisone, and procarbazine), CHOP (cyclophosphamide, doxorubicin,
vincristine, and prednisone), COP (cyclophosphamide, vincristine, and prednisone), CAP-BOP
(cyclophosphamide GoNAUBAGTE, BrivirBaHeNASESER Rt bne, and prednisone), m-BACOD 20
(methotrexate, bleomyqﬂg,“g‘wglggigubmlpwﬁomﬁamm,wnmmnwammham frarythe

Vi

leucovorin), ProMACE-MOP rednisone, methotrex doxorubicin. cyclophgsphamidgortaposide,
leucovorin ZMecHBEN ) Bci(éﬂ?% pré%lnﬁéorges] ;bn%t roca#%zir%F,erMA E-C tgg(oaM

(prednisone, metrotkritosavion OO R RISEHIFRRId e 16H ISRICORHETTE iR ¢ Sy
bleomycin, and 25 1{Bgistin@xMACORB émetkiot exateatmyrarityidiBE Cyclyphusphisniiteadiftristine,

fixed dose prednisone, bleomycin, and leucovorin), ' NgHelnsnpresisone,
and procarbazin&f"RBYEP(E %@%&)ﬁ%%?&é@é,%&ﬁ%ﬁ% %E%ggrr%% ga%ﬂ{%%qgg;%%:tMOPP

alternating with AE@\b(zifedurytingderartsiorBmeskyia, usHa VirsrehEs afdM
(mechloethgmine, Avincristineiedaineie. andaraershazispiaitimatingwitvhBly@es are puriied

(adriamycinicoxorlbici, bleqmycin, Wnblestne. ahd dSBHGREne). 2 G0 ¥RBesses previusly

used for the production-scale manufaciuring of cytotoxic drug/calicheamicin-antibody

conjugates (CMA-876 process), the sole post-conjugation separation step employed
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(chlorambucil, vinblastine, procarbazine, and prednisone). Therapy may comprise an induction therapy
phase, a consolidation therapy phase and a maintenance therapy phase. CMC-544 may also be
administered alone, concurrently, or sequentially with any of the above identified therapy regimens as
a pad of induction therapy phase, a consolidation therapy phase and a maintenance therapy phase.
The conjugates of the present invention may also be administered together 5 with other bioactive and
chemotherapeutic agents as a part of combinatio m rapy. reqi t

relapsed aggre‘ggﬁlégﬁn‘?ﬁfﬁwﬁi%.c@[%ﬁaéoﬁ%%%e tgr% ‘imggﬂ‘(‘;‘.%c{mée?’% EC‘I%/%I%% %?ggﬁz;ﬁ%%@e%m
methotrexate, and@logoside)ehHWE (poathyhigagitbstamRREamEliRbiRex ks Tahd RSIEEI8e) DHAP

ﬁdeﬁacjlmethasoqg rﬁkﬂ%&%% Eéyl ¥§éit*?)é'&§v@@§ QQQM@XZE&WMWQQRAH%@QM*Wmemne, )
igh-dose cytarabine, and cisplatin), EPOCH (etoposide, vingristine icin for, urs wit
bolus doses of %ﬁ@ﬁ”ﬁﬁﬁ%ﬁﬁ@%’rg?élo&é%%ls %%BS,%IEC&F&%)C&@%{ﬁ%ﬁ?ﬁﬁ?é&%@ide,
procarbazige, predrisosentantdsiteripainycCiiFlethastiradyriranrb e Cirdratimdation of
prednisone), C%’?&%%%"%‘P?B&%HBQ% VinRsishinenanGHeregRRanal GHORIBmcytipiidgphatmide, 15

doxorubicin, vincristine, prednisone, and Bleomycin) CEPP-B (cycloph ami tonpside
procarbazine, #¥SHEBRVRIRGEHY BIISTER JD%HH‘BP 653«\)29[)1{ ??:l%‘, ?/?rﬁ']:gris%g%?ec@(ﬂophgsghamide,

and prednisone)Asiisiosaldreatmestoregimehstion agpasiiyd i srorassHRBPIRIute dnPrfike 1 a
frstine of ealmeRitlh GHOE (ipiphaseamidaisribieiBoviacastinesand in sgnficen
ituxanTm)- 20" ¢

prednisone)-rith)){lma -20° CMC-544, followed in phase 2 an a it :
CHOP-ritdRmaBiRiRDxTTHE CIOIREBRCESHICS, -ri S?(lgr%sabcﬁg%.%%g#m%sc%l\/i)l%-%ﬁt.em

Alternatively, phasechimayheve efirstlitepefdadtaenevdthiCOMEERbhosphamide, vincristine, and
prednisone)-rituximal:;\*({?%iggaggT@)&M‘g:-gptflg falQwed iyRRase, drapebplaseiiwithsCEDP atuzimab
-544 or '

(RituxanTm), COP-CMC-5: COP-rituximap (RituxanTm)-CMC-544. ; iment,
treatment of agGRYSERRIMNMR SIS ¥Ray AR IUTe B Pst Br Se&SHY! ﬁﬁ?bfﬁ?gﬁﬂﬁ%?tm%ggmody

drug conjugate EHlyiGRd4riapphased) iolleweefimphasadidate Jovrredsacactivy sepaEpen of
(cyclophogphamide, doxoruhigin, vinGrisiRg. anthesednismnekdebits IdaneCabantages over
(cyclophosphamlcfg, %lncrl‘stine, and pre nisone),fBCl,\/ICﬂ544 a/vi(t:h rtil,t\téxiLrBgbcgﬁ{'%aégwg,pggiwéimab 30
(kituxanTM) alof&dn ;9& EreApehem H%r*f" At ment of aggressive lymphomas may.include a
first or line of tregjmenateitte)itaeansibody idedgepafilydes SNGSSARGEIRWNES iAhead YA fith

CMC-544 alone??(rﬁgg;sqg@&maggr&fvﬂ@ @igIctreatment regimens including, but not limited to, ESHOP
(etoposide, methylpredisolone, high-dose cytarabjne, vincristi . cisplatin, EBSRCH detopaside,
vincristine, and dOXOfUﬁi&HW@@PHB%%C\%ﬁt% &?ﬁ? ogtgzaosﬁi@cﬁic? I110 phami‘d(!-:3 and_oral ,grednisone),
IMVP-16 (fosfamid@utyetitensitandn®etdpSsisiedr oss HAF BRHHERY ciA SR IABUrBICHEE %ind
cisplatin), MIMEmethyl- 5 gag, iasiaridremetieimsalecend gieadsite)medtC dlasierories
cyclophosphamide, and etoposide). Details of various toxi L gﬁth‘?@ﬁo{'ﬁ gnothe: ioh
malignancies in@L&tREBIERR A ORISR apeL Hg%é;%%éﬁf é{osages etc. that are gﬁded in this
application can lpedassd in Cancer Principles and Practice of Oncology, Eds. Vincent T. DeVita,
Samuelo Hellman, Steven A. 10 Rosenberg, 6th Edition, Publishers: Lippincott, Williams and Wilkins
(2001) and Physician's Cancer Chematheray Q‘WB{Q al, Eds. Edward Chu and Vincent T. DeVita,
Puinshers?@one\élaﬁﬁ)MgﬂﬁtT '@Héz‘t}%g E%??lll\e}%?esen |§vention also provides a method of 1‘Ireating

human or animal subjedlisssyffesiaTg fiovarsiont ASk draRBHfetafVecarSolae iR aPAREFFET by cBlls
15expressing C22, themethod goipRsising agmipisiering i dheionbjestpristipcthdrnmntict

CMC-544 of the presentinvention. ~  The present invention is further Libed below in.spegific
working example8ORHTdi ‘ar@ffﬂgﬁ%odfa%ﬁﬁ%\f%gggl e SRV etion c\g/jfv(i:‘tﬁoutgl%ﬂting its scope.

20EXAMPLE 1 G&NEBATDN fhEr GANDICAT BcaspraBeBKEBient, diluent or carrier.
30 The monomeric cytotoxic drug derivative/carrier conjugate may be the sole

active ingredient in the therapeutic or diagnostic composition/formulation or may be
accompanied by other active ingredients including other antibody ingredients, for

example anti-CD18, anti-CD20, anti-CD33, anti-T cell, anti-IFNy or anti-LPS
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A.panel of antibodies against CD22 were selected from hybridomas using the following selection

criteria: binding to Daudi cells, internalization on Daudi cells, binding to peripheral blood

mononuclear cells (PBMC), internalization on PBMC, 25affinity (greater than 10-9M), mouse yi and

production rate. 5/44 was selected as the preferred antibody. I. GENIE CLONING AND EXPRESSION

(P)F A CI;!IMI?I_I?]IC E]:/44 ANTIBODY MOLECULE 30a) Preparation Of 5/44 Hybridoma Cells And RNA |
reparation Therefro Hybridoma 5144 w e t ' ido

following immurﬁ%&f&giecﬁ‘ r%riéé) Wﬁﬂﬂgﬁ dﬂ%%@%%rgg%ﬁ .ggl\%ovgﬁ%%%]ﬂ@d%ﬂgﬁwﬁégﬁgfgé

cells using a R&E&WWQ@WQ@MW%@?GQ@W No. 74106). The RNA obtained was
_ﬁﬁrse :]r_a?scrzlbed :0 @%%@@ siesgries hejons hDistjtsionsef 6 D22 eroleiaiVerdise dens
immunohistochemistry study was ndertaken to e [ Incj distribudi inin
using the_ 5/44 aﬁ%ﬁfb%?‘é%%eﬁogfbgn\évl é&higg‘ itegs? gigogr?t?é)? i g?n%é%% Oﬂgﬁd@ g@(gggggﬁﬂ&iﬁi we?e
included inShe saidyteotniaies ddianesaitineirten ndudrdntrBieRin SHE IR & SHREY%Nd these

\évelz;(ren c;z;l]'tggloriiqﬁtgig%ﬁm?WWFdﬂng%ﬁﬁuIatiosi‘and REAL classification systems: 10 7
astic leukemia/lymphoma (Hi 4 B-ClLUs cytigdvmahem
lymphoplasmacytoid/ I%ﬂﬁ%’&?oﬁ%’g%ﬁéﬁﬁ/}gﬁe? ?ﬂ%ét é %@Iilf(%gﬁg)g%%%%ﬁcle centgrq?/%%ﬁ%rﬁa (Low
ug

to Int/D) 15 13 Diffichertangbaelieyrinsieshes (Uit thHRYETSNN d6U0sARGIHabRaTIGT conlugates of

the present invention include estrogens such as diethylstilbestrol and estradiol,
10 androgens such as testosterone and Halotestin, progestins such as Megace and

Provera, and corticosteroids such as prednisone, dexamethasone, and

hydrocortisone. ‘

Antihormones such as antiestrogens, /e., tamoxifen, antiandrogens ie.,
flutamide and antiadrenal agents are commonly used to treat proliferative disorders

15. such as cancer, and may be used together with the cytotoxic drug derivative/ carrier
conjugate of the present invention.

Chemotherapeutic/antineoplastic agents commonly used to treat proliferative
disorders such as cancer, and which may be used together with the cytotoxic drug
derivative/ carrier conjugate of the present invention include, but are not limited to,

20  Adriamycin, cisplatin, carboplatin, vinblastine, vincristine, bleomycin, methotrexate,
doxorubicin, flurouracils, etoposide, taxol and its various analogs, and mitomycin.

The compositions should preferably comprise a therapeutically effective
amount of a conjugate of the invention. The term “therapeutically effective amount”
as used herein refers to an amount of a therapeutic agent needed to treat, ameliorate

25  or prevent a targeted disease or condition, or to exhibit a detectable therapeutic or
preventative effect. For any conjugate, the therapeutically effective dose can be
estimated initially either in cell culture assays or in animal models, usually in rodents,
rabbits, dogs, pigs or primates. The animal model may also be used to determine the
appropriate concentration range and route of administration. Such information can

30 then be used to determine useful doses and routes for administration in humans.

The precise effective amount for a human subject will depend upon the
severity of the disease state, the general health of the subject, the age, weight and

gender of the subject, diet, time and frequency of administration, drug
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2 T cell lymphomas Forty B cell ymphomas were positive for CD22 antigen with the 5/44 antibody
at 0.1 itg/m1 and a further six became positive when the concentration was increased 20 to 0.5 jig/ml.
For the remaining two B cell tumors that were negative at 0.1 ug/ml, there was insufficient tissue
remaining to test at the higher concentration. However, parallel testing with another anti-CD22
antibody designated 6/13 (Celltech, Slough, UK), which gave stronger staining than 5/44, resulted in

all 43 13 cell lymphamas staining positive fqr CD22 hus, it inlet ude that the CD22
antigen is Widelf X #8@1%%&§nr§§émfr%ﬁ36@aess éﬁé ?@3%?8%%%@3&?8 @u%ta e target for
immunotheraPydarNBi e} ePORed | Bringuns/ sxrasapptaion and BNK G UBRLE¥8aH o the
variable domaing;af 544 deauignelliahit ehainsoeeeisysthesized wsing revebaedhanseriitesmsto
produce single stranded 30, cDNA copies of the mRNA present jn:t t A. Jhis\wassthen used
as the template Pt a'ﬁ‘ﬂ?ﬁ?ic&?i%'aloﬂ?? munrqlﬁ{aevgrreeg%él?)ge%u%?éé@s Egirtl%@l‘p%@iﬁc oﬁgonucleotide
primers by the RuijomietegseChaihaRigatiba PPOR)2DCEONESRhthesis cDNA was synthesized
in 220 1.11 reaction V%&m&&%ﬁénmwgéowmr@@gemwww TsisaHGitleirt 8c3, EambeKC1,
10 mM dithiothreitol, 3 mM MgC12, 0.5 mM of dATP, dTTP, dCTP, an ' sip, 75 ng
random hexanu@BBHASBSHhdY, LMY gérh\%'ﬁga%t HoBdini I\%{I%She(g &gﬁnﬁgUﬂgig%\%ir#s
reverse transcriptagsn Aftemionubeatiorcod fOruaD darivatiss/ tratiradticAvigatarflifaelr BieReating
at 95bC for 5 mi?%&és@fg%dpir}istere%&&wﬁdﬁ é*ﬁ‘e"ﬁ@“ﬁ‘”@@ subjesiaritn RCR Ufé?gad, the ]
combinations of primers specific for the heavy and light chains, Degenerate, pri igned to
10 anneal Wth 9635 R A YEGESh é’%‘%‘ﬂ%@ gfgiﬁaF%@f)&ﬁ rédv?é]rgl %%% lﬁs o%ﬂlrjg%%?nsg%j hese
sequences all cartaihpinpbydiertjalipstricttoresice @risBiaicanditigindlll) starting 7 nucleotides from their

5' ends, the sequence GLERLGAGEHSRRRMNQARhdvallow aatimal sranslasionghtheanestiing
MRNAs, an initiation codon and 2D-30 nucleagtides hased gn t ef_pepti nown
mouse antibodie‘%%@%’&loigse?%ﬁtsg&{)%r‘f@é‘éugia%r% S0P mﬁ%ﬁrﬁ%o{gﬁ) al gtt%eﬁe%gt% Eﬁ%?dﬁé)i 1991,
U.S. Departmenbef heaithaay doHziveanr8eevicesrePdpsiesHrslthes e rditernativeia i Asitaaas-grigealth).

The 3' primgrs arg desianeda spandhe frameyorkid d8dhyastiomaf bieapshedyaad/congais a
restriction site for the enzyme BsiWI to facilitate cloning of the 20 VL FOR irl%%%%gt. The heavy chain
. The

3' primers are a RRZARE AESRTEARY PSR BEE W SHSHSH SF ﬁ?eeg?l%%&r} primer includes an
Apal restriction site to fatilitatecstiomgnIneBaciviaib R pmrAERsieHtai ASE MRREI GHBE e based

o thc_’gecjoind i%&mv&bl rge@g%&R%i%qm‘s@ﬂf @Zea@gag, j%ﬁmw@nﬁh%mmmimm irémers
escribed above enable the _praducts for ry,and VL to be clon ct pRropriate
expression vecto‘?‘”(%‘@@ib‘ﬁloﬁf) ?Btlgfb%ﬁ%e gﬁ%%riEo(rﬁguzsngﬁ'ur%aznseﬁgg(\?/'g aﬁ%li%‘igggﬁﬁsﬁl&ﬁyfor
these genezto behexjidessed e miasienalBuiteblis (695T6TcEBRinREricl s o BEY YT tHS FosiFRS

isotype.  Incybatians kARt doehthad QRotase, Seloupasitpliowss Esaphessagtinysertaikied, 10 mM

i ' % ; ‘
Tris-HCIpH 8.3, éélSylrgcl:\’{cha%%lsz,’;?o%@%olﬁglégé)sl, {:())o\f\{/lr\rlx elatin o acids, amino acid copolymers

and inactive virus particles.
Pharmaceutically acceptable salts can be used, for example mineral acid
25  salts, such as hydrochlorides, hydrobromides, phosphates and sulfates, or salts of
organic acids, such as acetates, propionates, malonates and benzoates.
Pharmaceutically acceptable carriers in these compositions may additionally
contain liquids such as water, 'saline, glycerol, and ethanol. Additionally, auxiliary
substances, such as wetting or emulsifying agents or pH buffering substances, may
30 be present in such compositions. Such carriers enable the compositions to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries or

suspensions, for ingestion by the patient.



30 0.25 mM of dATP, dTTP, dCTP, and ciGTP, 10 pmoles 5 primer mix, 10 pmoles 3' primer, 1 p.1
cDNA and 1 unit Taq polymerase. Reactions were incubated at 95C for 5 minutes and then cycled
through 94C for 1 minute, 55C for 1 minute and 72C for 1 minute. After 30 cycles, aliquots of each
reaction were analyzed by electrophoresis on an agarose For the heavy chain V-region, an
amplified DNA product was only obtained when a primer pool annealing within the start of framework |

replaced the signal 5 pe tid{%ﬁ:fﬁ&é %%%l‘:t:-%%% f%qmggrgg 1W55‘§ gl%ggsmg%@g@ sfggu&{}gmgrggcyors,

The DNA sequence w: U ate(ﬁ_ 0 give a deduced amino acid sequence. This
deduced sequendeiniasaterifieel by roferiaeionn fieiNueiRmifRr pRFRITIFSe e REE T T MIRRLT

experimentally. Eigira L shausdhe amite asidreauansea@fifjectidRe- affthgomatiseamtriecibaal
antibody 5/44. Figures 2 and 3 10shows the DNA/B{

otein sequenc I q.pﬁ,avy
chain V-regions 8BS 1ARFRASh SPEIUT BRI THi) ﬁ@?e‘?u%ué%é‘%}gﬁ c%‘%ggeﬁlgﬁg R Fragments
The murinesV-regicnisetuantasywergeahion cloredmteUsReBXHE sSMFYBBrs IR, faier
pMRR14 (Figur%%gewqgsgggrlag‘se are vectors for the 15 expression of light and heavy chain
containing DNA encoding constant regions of human kappa light chain m -4 heavy
chain. The VI. region v@g‘%\iﬂﬁcmﬁeﬁgﬁﬁgf’fhgﬂg rggﬁgﬁ%e%%}‘ﬁ? Fesﬁ%gﬁgr%%dfgé%?%&r?ﬂ%g%%n from
the sequencing vesteterasiighSifyl mnd-Bsiwstekiiicionosite S e rsdtrigp ISR PNIRR EOBARLE) (Figure
8). The heavy chain,DNAWAs anglifieddyRCiR g &) 20miigaes indntedysshiignal peptide,
since this was not obtained in the cloning strategy - g\ mouse geavtsé c&g}p@qgﬂﬁgdﬁtﬂg %Eféf}[@ a
different intRous® YL SRTAEETHER 5?8%3%5& HBloPBLPRPEASrMEr had the following sequence:

5'GCGCGCAAGEGEOGREACEAEGBACTICGGHTT EICPC TG Mel TencHagsted. Loss of

CACTCATTCTCAAGGGAGTGLAGIGIGARSH GRAGET C5TORACIGHE 68 ARESHQ MyE:51).
The reverse primer was identical to that used in the original VFh. Jene B!?onin% %}etgeg&ltggtaIgCR
product was dig@sesasifth eﬁ?@ﬁ?@é’%%lfﬁ'ﬁ&rﬂ}?ﬁ,@% " Bria sequence was

as sup-C oneé), anan?S

confirmed, creatingoptasuicphiRBL4{3HdanRigaan). tPraadnain dbarslitderib N BopbtPERR ession

vectors inta CHO, gl 30, genaratsrbphimstis CoddbantinodneT bifvuamaonievedaipgthctant
ipofectamine reéagent according to the manufacturer's protocols (InVitrogen;

Groningen, The ¥t Taig@sRaIdgYRHE" iﬁgﬁ%ﬁrﬁ.{c?hc@(ﬁ\l}%\ﬁf@% L%%g@%lYngépﬁy N SITE

AND REACTIVEro¢BINRolysttAlpategitiabNaickeentssisyiatiorrene skyeretbensadetisertbdnn

CDR-H2, having the aming.aAcid §%q§;%m%u—md&mm I SRSBAGE, Wnastesoib)attingdarid
carbohydrate staining of gels of 5144 and its,f fragments (including Fab) indicated that 5 this site was
indeed glycosylzR&l (ABE §ﬁ%ﬁftwg§ﬁﬁ8ﬁ'a lysine residue was observed at an exposed position
within CDR:H2, which [ae threqrotteriantoofetiscénisatiindnvy Saity e BB & by Priehifng an
additional site fop.coRjUARLIER WIth-AMLAgetoVIBvCkLthecantbady tiandeven jugatech AIBGR

strategy was used to introduce %ér%@]% 5{%% gunk%sa{tittgiﬁ)/ncs%(i:ﬁéo &P%%%B_'a%a Hglg@équ%pchwegttempt

to remove the gIEBHRatioh'Sit& € teactive lysihe, as shown in Figure 4, Forward primers
encoding the mugtinres, NESG:F5 ARIOIC TSR We RIdfal tocriioy @ HRNGHRALSHIBASIR g dFe 4)
and a fourth forwgrd hrimes. containngdtiensubsidstionHs G@Bowasge neratasoosemavethe deactive
lysine residye (Figure S‘&ryﬁ?%%%%%,“sr&%er%& primer wag usediin eachal BeseFSRcharide.
Suitable carbohydrates include for example, glyceraldehydes, arabinose, lyxose,
pentose, ribose, xylose, galactose, glucose, hexose, idose, mannose, talose,
heptose, glucose, fructose, gluconic acid, sorbitol, lactose, mannitol, methyl a-~
glucopyranoside, maltose, isoascorbic acid, ascorbic acid, lactone, sorbose, glucaric
30  acid, erythrose, threose, arabinose, allose, altrose, gulose, idose, talose, erythrulose,
ribulose, xylulose, psicose, tagatose, glucuronic acid, gluconic acid, glucaric acid,
galacturonic acid, mannuronic acid, glucosamine, galactosamine, sucrose, trehalose

or neuraminic acid, or derivatives thereof. Suitable polycarbohydrates include, for
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15 amplifications. The POR products were digested with the enzymes Xbal and Apal and were
inserted into pMRR14(544cH) (also cleaved with Xbal and Apal) to generate expression plasmids
encoding these mutants. The N550, T57A and T57V mutations ablate the glycosylation site by
changing the amino acid sequence away from the consensus N-X-T/S while the K6GOR mutation
replaces the potentially 20 reactive lysine with the similarly positively charged residue arginine. The

resultant cH variant plasrnids were co-transfected with the cL. plasmid to generate e chimeric
antibody varian%?mP‘E\fﬂEt’JiWI?)ﬂ@f@ﬁ%ﬂ%?ﬁg%é}@ﬁlI\ﬁ% e Eg%lr%sr@géﬁse ﬁ%ﬁ/ﬁ%@g 'of the

chimeric genesxyyiere evattateditollowmpleransiiont IR fdeHaNt S OFROSEBRE. HRIEHAERIASTIoN of
affinity constanis by BIACAIE 2RRlSismoEneallinlies nEhumeds b o untiasis. ehicinnave had
their glycosylation Site r their reactive lysine removed, were inv stlgﬁteg%ﬁgg% g&Aa@n&eg%ology for
binding to CD22UsElBoARIcRIZTIRS rEEIAHL arE UMY IFED, NFBISdg Meastrements were
performed #n theABtABOFETHM R0QEInsruMeTingP amiadia\Bivseis opaBypiEseTa 2SWEHERT T he

assay was perfoymed by capiyre, ol CR2ZMEG via g imeebiisd ant siewse Fis. ooy wes in

the soluble ph%Le)??é?m&es, standard, and controls (50p1) were injected over immobilized anti-mouse
Fc followed by asgfib@yrPtaESsiible phase. After each cycle, the surface was regenerated with 541
of 40mM 1-1CI at 341/misieEngy Kimeticrpnatysistavaop érfo prese aisingetie Biiady SRIGABHIE D tware

(Pharmacia). SRemaxaloting dGaRyiagnits GRRsIC! dEbIePUltdna Saipnfastaren-rate

and a significantﬁ}jg?ower off-rate compared to the chimeric 6144, giving ap affinity. i nt of

approximately SeestporResNBBRRRitGHP Y AB QHECtP\f'SjﬁOéfPfJ[r%?ams feegefjr %&aé{%%]gég’ézae}% as it
suggests that thesrepaauas efréhinearbahyitialte itsigtyainipanentipints iockifscfOneBHame @¥Rlih the
N550 change). 10 The ie%%%%d%ﬁ@&i%éﬁ?&méﬁ@%@&ﬁ!%H@iﬂbg%@?@@Qﬂ@@‘» Qnegossible

explanation is thfﬂ? regardless of the presence of carbohydrate, the threonine at position 57 exerts a
negative effect GemaRINBrtRLIE FRRIIVEICER B5R8rsion of threonine to alanine. The hypothesis that
the small size of alaning issinroriasteaad thatthsmentativiheffettast teeein S EePtldte P16 MESIZe, is
supported from the result 1 i ing the T57V mutation: that replacement with valine at position
57 is not b1eghefié&&%ﬁlt@%%%&%%ﬂ#§m{'Removal,of the_lysine resigue la_\éthg KQ% ytatjon had
a neutral effect on affin@??ﬁef%@i'ﬁfﬁ?dL}@ﬁoﬁ%f‘mé'g?aﬁ'uiﬂfe LidlETEmoves a Sotentla reactive site
without compromigipgyaiinity. 20Tdwe. Mttatohsats terheviatatheelybesyHMaIs sitdoXRY #r tefoval of

th tive lysi t ir ' daliasteesign tAMRLEets.
CgéeSEIXiT¥E%?§§E&%§%§ ﬁw%%gﬁ% %r‘g?gﬁlrﬁgé gg@%ﬁ&i& %l? tkﬂgté/ r!';ai;?gdrrgg‘ig{gég t[;}; gﬁgvy and

light chains of the 5/44H?ﬁitfé?ﬂ9pé’ﬁ8i?ﬁ8ir%s' Yo %r ostftﬂ'cel%ﬁrrhgﬁc [an use/human) 5/44 antibodies has
been descpihed abenes Bheontedantiddiagmdbahmin leie dde iRt EABRIH HEEIMICVET ARt ry

domains are shoyn o FGUIER& ASH 3(PRR- SR ARA.Mr reapestively, Trisexamples daseribes
the CDR-graﬂln%géhggbﬁgagggb%oy WO98/20734), subcutaneous, intraperitoneal, intranasal,
enteral, topical, sublingual, intravaginal or rectal routes. Hyposprays may also be
used to administer the compositions of the invention. Typically, the compositions
25 may be prepared as injectables, either as liquid solutions or suspensions. Solid
forms suitable for solution in, or suspension in, liquid vehicles prior to injection may
also be prepared.
Direct delivery of the compositions will generally be accomplished by
injection, subcutaneously, intraperitoneally, intravenously or intramuscularly, or
30 delivered to the interstitial space of a tissue. The compositions can also be

administered into a lesion. Dosage treatment may be a single dose schedule or a

multiple dose schedule.
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30onto human frameworks to reduce potential immunogenicity in humans, according to the method of
Adair at at, (PCT application No. W091/09967). |. CDR-GRAFTING OF 5/44 LIGHT CHAIN

Protein sequence alignment with consensus sequences from human subgroup | kappa light chain V
region indicated 64% sequence identity. Consequently, for constructing the CDR-grafted light chain,
the acceptor framework regions chosen corresponded to those of the human VK sub-group | germline

012 DK Seduence, i B e atad FACh 2 SHRACR AaS SR YER I aBHBe-ma sedion

germline sequence Kt wil bﬁ (?(W{Sghson of the amino acid sequences of the framework regions of
murine 5/44 anditioacepiotrseigirasests FITBIPInCPILRatS: arftbshidits thifltHeSHreeRibS, o
differences betwggn.thesioner ard assepineshainsirddeachesitionian enalysitioasemareef the

potential of the murine residue to contribute [p antigen binding..either.dir cindir ugh
effects on packiﬁ%?‘ﬁwﬁgj 5¥If\fi9 ?e??é%%.gﬁeagr%%fmtﬁ?%qsi uéﬁ\%vg;‘s{kc%rﬁ%?ﬁgﬁggf?rﬁ p@ﬁ%@ﬁ%

sufficiently Slifferentdiomutshuhicn retinidha eoms BN snargasirenargd sl Hsasmihe
residue was retajed, 4833886 B BissANAYsIBIRovemiDassaidineERR rafted light chain, having
the sequences givenin SEQ ID NO:19 and SEQ ID NO: i r tk ;
CDR-GRAFTING OF ﬁéﬁ%@‘&@ﬁiﬁﬁﬁﬁ’b‘ﬁf -g“‘r"é’?ﬁﬁa‘%%ﬁggﬁ}f%%y%ﬁﬁ%?v&%%%%%ﬁ%6?ished
using the same Rertgitaly s tesceitinaliSciprcrgHMaski R UPHGBARMAIH: e 5194 Heavy chain
was found to be homolagous LM maresYYishadrscariongingdessabgooume(c0talatgaende identity)
and therefore the sequence of the human -group | germling fra ok, VH1-3.0DP; d as an
acceptor frame WS fMH@W%?éjfg ’"c%%?oér] gg%%%%ﬁ:e@%vﬁe?ﬁé’ derl\gié%d%rst’)righSx r%ﬁ%\}‘ﬁ%%%g%}e

germline sequencelif#ives dsadaiparkoRSrived/ B KelYyeRARsHiig (Ha%RarTdiREhk PAgIBRY is
shown in Figure £ where it can be seen that the 5144 heavy chain differs from the acceptor sequence

at 22 positions. Analysis of the contriputiop that, any of ight m t igeninding to5
versions of the CDR-grQPFedWi%%?P cﬁgﬁﬁggggintéucoﬁgtr%pcﬁ\zgf{%g\%ﬁg t%]geg sgfqatjrghﬁc?;%ﬁgﬁ ir#ﬁSQEQ ID

NO:23, SEQ ID Nan2cSRQMeIBNOBEIGED DNIigEne BEGeDRRY e Eharesyefqtive
CONSTRUGTION QhCENESERR GRAEBILREQMENDZES  Genes were designed to encode
the grafted sequences gF11 and gL 1, and a series of | ' lgots ighed and
constructed (Figure 10)85&35%5 3%% IS[ﬂy Feléﬁﬁzﬁ%@ vé)glflé%?gg e ,t%gg#ngs?%%?%ﬁéwgé[)%%%?;%ed
V-region 5 genekvRisfotidls woturersinaf Q08D ek pecseies pridht ﬁiﬁ@bﬁ?mnﬁrigﬁq@?ﬁwgg?el,S mMm
MgCI2, 50 mM K&, 0,008 Yegelatidiaimam aféser, iarER, dCHRsitnd G corppesitosach of the

'internal’ primers (T1, T2, T3,131, 3 mole ' ; el 1 unit
of Taq poiyreraSSFRABRAS, %Sgﬁgj{ é%s%%é?%@,%ﬁ%@ gﬁ%@%%%a%%ggé%?ﬁéﬁ%meters
r

were 94 C26r 1 Mnphinates BE0ekeIiam B SR @ 1P SIS A2 RIHECFoP B He AL SUT AE e ALRBH
products were thepglizendadd Yerormsadgekcaktisgdand vecyvered psisgnQhBENdSSiebblumns
(QlAquick gel e tractioQng)t atnc. 2 706%. ; %) é/\{ﬁ\sfh%l% in a volume of 30 pl. Aliquots (1 pl) of
the gH1 and gl.ﬁaﬁ’ﬁ,& r%ﬁﬁ%%h‘(z: gﬁgfi t%@ﬁé rrl:%)élttrogen TOPO TA cloning vector pCR2,1 TOPO
(catalogue no. 15 K4500M@)E4dcBiainglte fr Raisiaaltiiens iAsHGaibRs! Phid AERAXHFEYidh vector
served as a clonjpg intesmediaiade feiliate seaeneing oiedlag&eumbenafstignesr@NANeyuencing
using vector-specific primers was us%%'jjentifg 0 HE&'%B%M@ iRG,9H, Al egg@]@ging
plasmids p%'ﬁzﬁ@fd(ﬁ}-?ﬁ%%%gﬁ‘ﬁ (5 naﬁierFﬁS Y nc g Li’mg by
acute lymphocyte leukemia (ALL) and chronic lymphocytic leukemia (CLL). CMC-
544 can be used alone or in combination with other bioactive agents to treat subjects
suffering from B-cell malignancies.
Bioactive agents commonly used include growth factors, cytokines, and
30 cytotoxic drugs. Cytotoxic drugs commonly used to treat proliferative disorders such
as cancer, and which may be used together with CMC-544 include an anthracycline
such as doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone,

epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, and valrubicin for up to
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(Figures 11 and 12). 20An oligonucleotide cassette replacement method was used to create the
humanized grafts gH4, 5, 6 and 7, and gL2. Figure 13 shows the design of the oligonucleotide
cassettes. To construct each variant, the vector pCR2.1(544gH1) or peR2.1(544gL1)) was cut with the
restriction enzymes shown (Xmal/Sacll for the heavy chain, Xmal/BstEll for the light chain). The large
vector fragment was gel 25 purified from agarose and was used in ligation with the oligonucleotide

e e TR ORI T paep s eaen lgannbiye 1)

ina vo%me_ 0 2%{) p.112.5 mM Tris-HCI pH 7.5, 2.5 milVI
MgCI2, 25 mM NEQidDesnmieditsoenpeiinena mraskiny tAosEnEaa B HOSIHIN 8 886487 3
minutes in a watgh, bathimelumaiBoReNbbRILBR allowingrtbe fredatitity stavgaotht@voamycin,
temperature. The annealed oligonugleotide,c t ; A - j r rgdigation
into the approprfﬁ@é‘ﬁ?rcuf’%%{%%ﬂD I@?‘ géqﬁ%ﬁ%%%ﬁ%\%%%g{? %ﬂcggﬁggﬁﬂgﬁgm% pgﬁ): ?,)éireating
plasmids pBR2.ad(BibiAsted i4 onabitaioreith GM3-gt4jnaivde \Mrmya%ffé%“?éﬁmﬁ,%g’é’@@g&e then
sub-cloned into 8 SeHY; ianAeclsPMB R Ahsiaviirehaim wist eV RitoxbiflighnectséempinCD22
D

BINDING ACTIVITY OF R-GRAFTED SEQUENCES 5T n ' ft lagts were
co-transfected iMEEINGHRAIENR RIEHERPEF ﬁ%?ﬁg%%gj t%%(f;ft%grg v{(\%% ’tﬁ%qg%%g% c%wfi%ngg%ic antibody

chains. Binding astivirwasscommparedaineioge mpeditiohiexa. coMBedttl thavbiRaifyBIEEGiginal
mouse 5144 antihady for bindindoieRamRsSeliseiatnedpisatt A6 a BtakittveymOMerzd4

lymphoblast human cell line expressing surface CD22). This ass ' e best way to
compare tH& grafeNReRAPUNE ¢S Bﬁgﬂ‘%t&ﬁ %ﬁa%rgeeb@g?%ﬁ‘é{iﬁggﬁégﬁg@s%%g %ﬁ%igur‘%s 14 and

15. As can be seen, thed s Sehyitletitidre mesnisineh AT ARRCYFHLY a P RFFOFHEY VNS
effectively than the ghimefie/ALeRmBE iR agRINs she Rusingsngeih Tsdiiragtotiios oétteids,

additional human residues at the end. of CDR-H2 (qH6.and id NGt RRRAL ffected
binding. TheBiaRAGSHRbITAAS R0 W’g@% ?({%’mrt‘)tg)rqg}grgg%ﬁgq{rgehsid%es gL%grl‘Eﬁ‘%vrég%gl%gcted.

The light chain gagértd bshasrdavion resituest Resitises Fataplishery wpiesis FepeRsHtaIe
important packing residies. Residuaibi3dis ahthgnépibliteiatrdacedRasisve Dblisa sutidCPPesidue

close to the CDR-LZ and may directly 20 contribute to.antigen binding. Qf these resichies cygp-37, 045
and D60 are fouY HPBRPRANRILRY %Oég%?lﬂtjr\ﬁ%nﬁ%%% é%ne%%f%]maot gr sub-groups. The heavy

chain graft gH7 Has:#etersphiraideworkdrei iR esIE RI®is coffderd?l 9 HEPEH of EBR-H1
under the Structlgﬁk%m@ Heed ineDRgealting (sreuddaiief atARISNY, RETappifrtionidio.

W091109967)). Résidues E(I?%ndA 1 are surface residuyes 25.close 1ot esid é@isa{
potential packingdPé‘QFd'HéQ"hegfd’ﬁ@g?@?q?’pre%gmygﬂhev%?ﬁﬂﬁﬁteﬁﬁe%%ﬁgiﬁéﬁﬁéEI and

A71 are foltd in(otbgexatiine gétrandiciumardsyBrdpisip 1. REXHRRMASE RSN invmW%ermline
subgroup 4, and J73 i, {A4B6hn humANREVLAR) SUBrEAPESMDTRFUIRAAisTEproteinatenatnce of
both the light chain and heavy chain, 30 inclyding approxim sition.of intkans within thegrnstant
region genes pro%@HJBS‘?'fheg %@g?égrghgwﬁq? |b%§elel %‘?\ are given in SEQ iD NO:29 and
SEQ ID NO:28, respiistively, fodthie tighibertin) arfr A DN BOMa{Arets 9eN P80 FEL i tively,
for the heavy chajg, o niBNAFISPRBGBRFEIhbpBeldie apMahaimg enasabis eXxiiset ¢onatitese
vectors. Heavy chain DNA was digested at the 5' Hindlll site, t eated, withdheKigamve.
fragment ofe. coYf@Wﬂrﬁéinéga%E'f%o%gg 8trae ) efur(%to éc}]%’.bgﬁépa\\?{gég%t tgr?é%s' EcoRlI site resulted in
the heavy chain flagiesevhichdniasmpurifed reins agarssee@anin MOBEMEWRS) S HEM 2 Rain
fragment was prqgg&%qngllunﬁgcg{igggé' Shsitgrrd w3 EssRbsitqatitimiragtentshiene
e e D b P e Bam e 05 SO AR e AP eafghlafy ' GO ol

(adriamycin/doxorubicin, bleomyein, and vinblastine), and MOPP (mechloethamine,

30  vincristine, prednisone, and  procarbazine) alternating  with  ABVD
(adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine), and ChIVPP
(chlorambucil, vinblastine, procarbazine, and prednisone). Therapy may comprise

an induction therapy phase, a consolidation therapy phase and a maintenance
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10 CONJUGATION OF NAG-GAMMA CALICHEAMICIN DMH ACBUT TO HUMANIZED ANTI-CD22
ANTIBODY (G5144) In a typical conjugation reaction, humanized anti-CD22 antibody (05/44) was
conjugated to NAc-gamma calicheamicin DMH AcBut Su (calicheamicin derivative) (see Figure 17),
where the target protein concentration was 7.5 mg/ml and the target 15 calicheamicin derivative
loading was 8.5 percent by weight of the protein. The target reaction pH was 8,5 0.2, and the target
concentrations of the other reactiop.compaonent re. As [ rrently, or
N-(2-Hydroxyet%f)%‘?ﬁer%{}?ﬁglN%@l:-”g{%anmegﬁI%l\r%(g 22:%)%&@&%%??%2%0%% chg_cuu ‘ .dgga%noate, and
9% v/v total ethermpleThdyredtienwddaboeeddent dsd é@fﬁP%ﬁ@%ﬁ?.sﬁgs%I?g’%)PTH% anvansis of this
20 typical reactinn.piop e surifigatiosiauin ascialigwazPeateina Taihmginit; Celliched@icin Loading:
82.7 pg/mg; Aggregate: 93.25%; arid onjugated. in. ( ). % 0 LC).
Effect of various surfag%ﬁﬁawgg{&? altﬁmﬂ%éﬁ%%ﬁ%é&%ﬁ%s@n‘fp&}%i%{ﬁm rﬁﬁﬁ%gﬁ? M\;é\fcife tested
to determirg theiitreffetbeontioagiilLatdncorEssareytiss apemsn (@eé’%b?é g‘?’ﬁé%[&%%%s were

run where everyhing,was,held sansiant axcepitas thefadtifivecaagbisssordgniphtiowsT HBICosjugates
produced from these reactions were analyz I protei central] icheamiciloading,
aggregate contérﬁﬁtgﬁd‘tl_fﬂgm%dﬂﬁ?H 5%@&%0%@%@%%&%%@%0 a(ﬁ%xanoztbg?é C12
(dodecanoate) geMEaccepsiiegasultsifosiamids ovaraiteEeraiiow BEF, IR BB regats. dnd high

recovery of mor‘tgg%%m&g%te) gekiainga e decanioatgsipiaticpncERtidion [@agesse30 mM to
RESUL TS RcRIBEHEEERISN PTSET BBy A to o) BLC It Agarbanic Paicent| CF
1-lexanoatei 500msBhe3 ABEBREGUBNAROLE MOOMINEL§PuS doses of cyclophosphamide an

oral prednisone), CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

and bleomycin), CAMP (lomustine, mitaxantrone, cytarabine, and prednisone), CVP-

1 (cyclophosphamide, vincristine and prednisone), CHOP-B. (cyclophosphamide,

15  doxorubicin, vincristine, prednisone, and Bleomycin), CEPP-B (cyclophosphamide,
etoposide, procarbazine, and bleomycin), and P/DOCE (epirubicin or doxorubicin,

vincristine, cyclophosphamide, and prednisone) Additional treatment regimens for

aggressive lymphomas may include in phase 1 a first line of treatment with CHOP
(cyclophosphamide, doxorubicin, vincristine, and prednisone)-rituximab (Rituxan™)-
290 CMC-544, followed in phase 2 and phase 3 with CHOP-rituximab (Rituxan™),
CHOP-CMC-544 or CHOP-rituximab (Rituxan™)-CMC-544. Alternatively, phase 1
may have a first line of treatment with COP (cyclophosphamide, vincristine, and
prednisone)-rituximab (Rituxan™)-CMC-544, followed in phase 2 and phase 3 with
COP-rituximab (Rituxan™), COP-CMC-544 or COP-rituximab (Rituxan™)-CMC-544.
295 In a further embodiment, treatment of aggressive lymphomas may include a first or
second line of treatment with the antibody drug conjugate CMC-544 in phase 1,
followed in phase 2 and 3 with CMC-544 and CHOP (cyclophosphamide,
doxorubicin, vincristine, and prednisone), CMC-544 and COP (cyclophosphamide,
vincristine, and prednisone), CMC-544 with rituximab (Rituxan™) or rituximab
30 (Rituxan™) alone. In yet another embodiment, the treatment of aggressive
lymphomas may include a first or fine of treatment with the antibody drug conjugate
CMC-544 followed in phase 2 and 3 with CMC-544 alone or in combination with other

treatment  regimens including, but not limited to, ESHOP (etoposide,
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4.7 20.6 Octanoate-200mM 57.3 3.27 10.6 Nanonoate-100mM 54.7 1.41 0.3 Decanoate-50mM 56.7
1.35 0.2 Undecanoate-20mM 46.9 2.95 0.6 Dodecanoate-5mM 65.6 0.78

methylpredisolone, high-dose cytarabine, vincristine and cisplatin), EPOCH
(etoposide, vincristine, and doxorubicin  for 96 hours with bolus doses of
cyclophosphamide and oral prednisone), IMVP-18 (ifosfamide, methotrexate, and
etoposide), ASHAP (Adriamycin, solumedrol, Ara-C, and cisplatin), MIME (methyl-
5 gag, ifosfamide, methotrexate, and etoposide) and ICE (ifosfamide,
cyclophosphamide, and etoposide). Details of various cytotoxic drugs used in
chemotherapy of malignancies including combination chemotherapeutic regimens,
dosages etc. that are provided in this application can be found in Cancer Principles
and Practice of Oncology, Eds. Vincent T. DeVita, Samuelo Hellman, Steven A.
10  Rosenberg, 6" Edition, Publishers: Lippincott, Williams and Wilkins (2001) and
Physician's Cancer Chemotherapy Drug Manual, Eds. Edward Chu and Vincent T.
DeVita, Publishers: Jones and Bartlett, (2002).
The present invention also provides a method of treating human or ammal
subjects suffering from or at risk of a proliferative disorder characterized by celis
15  expressing CD22, the method comprising administering to the subject an effective
amount of CMC-544 of the present invention.
The present invention is further described below in specific working examples,
which are intended to further describe the invention without limiting its scope.

20 EXAMPLE 1
GENERATION OF CANDIDATE ANTIBODIES
A panel of antibodies against CD22 were selected from hybridomas using the
following selection criteria: binding to Daudi cells, internalization on Daudi cells,
binding to peripheral blood mononuclear cells (PBMC), internalization on PBMC,
25  affinity (greater than 10°M), mouse y1 and production rate. 5/44 was selected as the
preferred antibody.

| GENE CLONING AND EXPRESSION OF A CHIMERIC 5/44 ANTIBODY
MOLECULE
30 a) Preparation Of 5/44 Hybridoma Cells And RNA Preparation Therefrom
Hybridoma 5/44 was generated by conventional hybridoma technology

following immunization of mice with human CD22 protein. RNA was prepared from
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7.0 EXAMPLE 4 5CHROMATOGRAPHIC PURIFICATION PROCESS I. CHROMATOGRAPHIC
SEPARATION PROCESSES Although Butyl Sepharose 4 Fast Flow was identified as the best HIC
media, acceptable results can be obtained with slight alterations in the chromatographic conditions
using other resins such as Octyl Sepharose Fast Flow, PPG-600C (Tosoh 10Biosep), Fractogel EMD
Propyl (EM Processing) and Source 151SO (Arnersham Biosciences, Piscataway, NJ). The

starting mater_iaé éﬂ{m%ﬁgrifi%até%ﬂsw r%c&r&%gﬁg@q@iggéﬂi’x@(@wt@jm@ng&@d@génﬂmprotein at

a calicheamicin”défivative ?onéding of 83 Ki.gim,g, with an aggregate tent of 10.1% percent by
HPLC), and an T4P&ortbatEis S9psthies H@Wé&%’?@%&‘? oc Egérat%gegg%ﬁ?éga}%%ﬁ@éaction was
completed, the reactiop) misuieuas efilozb fouoldTynidre addition of potassium phosphate solution
o a final phosphate chentrqéiﬁ’oq]@{o%geM@W 8%y ALRr trieiinieaitbis sobisdenwamdliastbtiiough

0

0.45- micron filtere. Thendfm% solution was loaded‘on a B I%e harqse fl Fast g.lé)w %ﬁ cplymn. The
total amouft of protdistibutied ehstABiBEILATPRR %é’jrﬁ’é‘tbg% %98 N6 apnae.aﬂﬁje? & Wash With 0,7 M
potassium phosghatey foesee|umn-pazelusibusing asteingladiehirfrim SUKieo @IV gdta8%ium
phosphate, pH 8.2. Th?tLr%%trisons eluted in the step gradient were pooled for further processing, with

the pool consistﬁﬁ%agfomonoméric conjugate with less than 1 area percen¥ each oJ gggrﬁg\%eb nd LCF.

This pool was loaded dntatSlephBRidxere sverereiHtiet AR DT8R NS HELSRNG Coltimn for exchange to
a buffer approprigfieferdausuagarormensistinmofZDANMESs§@tian¢yE081%iM sodium chloride at pH

8.0. The purified, bufﬁgg@%@%g%d %ﬁz/%ce:n%ﬂ p&gg&gﬁa{i%éﬁ)the following properties: Calicheamicin

5Loading:1£91 pg”/mg '46% (area percent y N LCF: 0.8% (area percent by HPLC).
EXAMPLE 5 « BASBINGSANAYWSISGIC NAGICRAMAMAALICHEAMIGIN DIMH ACBUT-05/44
10IMMUNOCONjUS A TELGMGCrpadioid/inmiRdopeamugaie R humanized anti-CD22 antibody
(G5144) with calicheamicin (CMC-544) generated by the above conjugation process was analyzed in a
binding study to'detbMantierredidlthe conjugate generated using the improved process had any
adverse effect op antigenibiadingeTabiprdshdhentiiainie)15 conjugation procedure does not have any

impact on %%e arltig%tg B%gnegég\fégi%l% @mg)ggym%;éﬂz})immunoconjugate made by either the
u

old or new conjugation procedure bound the target antigen with similar affinities, which did not differ
from that of the uncBnjogaesifiafttbddy G5/44. 20TABLE 3: BINDING AFFINITIES OF CMC-544

MADE BY USING GMA-GT Gy mas
‘ Forty B cell lymphomas were positive for CD22 antigen with the 5/44 antibody

at 0.1 ng/ml and a further six became positive when the concentration was increased
20  to 0.5 pg/ml. For the remaining two B cell tumors that were negative at 0.1 pg/ml,
there was insufficient tissue remaining to test at the higher concentration. However,
parallel testing with another anti-CD22 antibody designated 6/13 (Celltech, Slough,
UK), which gave stronger staining than 5/44, resulted in all 48 B cell lymphomas

staining positive for CD22.
25 Thus, it is possible to conclude that the CD22 antigen is widely expressed on

B cell lymphomas and therefore provides a suitable target for immunotherapy in NHL.

¢) PCR Cloning of 5/44 Vi and V|
cDNA sequences coding for the variable domains of 5/44 heavy and light

chains were synthesized using reverse transcriptase to produce single stranded
30 GDNA copies of the mRNA present in the total RNA. This was then used as the
template for amplification of the murine V-region sequences using specific
oligonucleotide primers by the Polymerase Chain Reaction (PCR).
) cDNA Synthesis
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CMC-544 CONJUGATION PROCEDURES Anti-CD22 antibody K0) KA (1/M) kd (1 /S) kg (1 /Ms)
Percent LCF Humanized 05/44 1.30 x 10-15 7.90 x 105 2.80 x 10-6 2.20 x 10'6 100 CMC-544 (21
gg/mg) 1.20 x 10-'6 8.10 x 105 6.10 x 10-5 4.90 x 106 25 (CMA-676 procedure)

10

15

20

25

30

cDNA was synthesized in a 20 wl reaction volume containing the
following reagents: 50mM Tris-HCI pH 8.3, 75 mM KCl, 10 mM dithiothreitol, 3 mM

- MgCly, 0.5 mM of dATP, dTTP, dCTP, and dGTP, 20 units RNAsin, 75 ng random

hexanucleotide primer, 2 pg 5/44 RNA and 200 units Moloney Murine Leukemia
Virus reverse transcriptase. After incubation.at 42°C for 60 minutes, the reaction was
terminated by heating at 95°C for 5 minutes.
iy PCR
Aliquots of the cDNA were subjected to PCR using combinations of

primers specific for the heavy and light chains. Degenerate primer pools designed to
anneal with the conserved sequences of the signal peptide were used as forward
primers. These seguences all contain, in order, a restriction site (V. Sful; Vu Hindlll)
starting 7 nucleotides from their 5’ ends, the sequence GCCGCCACC (SEQ 1D NO:50),
to allow optimal franslation of the resulting mRNAs, an initiation codon and 20-30
nucleotides based on the leader peptide sequences of known mouse antibodies (Kabat
of al., Sequences of Proteins of Immunological Interest, 50 Edition, 1991, U.S.
Department of Health and Human Services, Public Health Service, National Institutes of
Health).

The 3 primers are designed to span the framework 4 J-C junction of the
antibody and contain a restriction site for the enzyme BsiWl to facilitate cloning of the
V. PCR fragment. The heavy chain 3’ primers are a mixture designed to span the J-C
junction of the antibody. The 3' primer includes an Apal restriction site to facilitate
cloning. The & region of the primers contains a mixed sequence based on those
found in known mouse antibodies (Kabat ef al., 1991, supra).

The combinations of primers described above enable the PCR products for
Vy and V_ to be cloned directly into an appropriate expression vector (see below) to
produce chimeric (mouse-human) heavy and light chains and for these genes to be
expressed in mammalian cells to produce chimeric antibodies of the desired isotype.

Incubations (100 pl) for'the PCR were set up as follows. Each reaction
contained 10 mM Tris-HC! pH 8.3, 1.5 mM MgCl,, 50 mM KCl, 0.01% w/v gelatin,
0.25 mM of dATP, dTTP, dCTP, and dGTP, 10 pmoales &' primer mix, 10 pmoles 3’
primer, 1 ul cDNA and 1 unit Tag polymerase. Reactions were incubated at 95°C for
5 minutes and then cycled through 94°C for 1 minute, 55°C for 1 minute and 72°C for
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C_MC-544 (87 ug/mg) 1.50 x 10-15, 6.60 x 105 6.90 x 10-r 4.60 x 10 3.3 (CMC-544 procedure)
Biosensor analyses were carried out using a BIAcore 2000 (BIACore Aft Uppsala, Sweden). CD22mFc
was covalently immobilized on the N- 25 hydroxysuccinimide-activated carboxymethyl dextran-coated
biosensor chip (CM5) using a standard amine-coupling chemistry at a protein density of approximately
2000 resonance units. Samples of CMC-544 or 05/44 were diluted in the FIBS buffer

1 minute. After 30 cycles, aliquots of each reaction were analyzed by electrophoresis
on an agarose gel.
For the heavy chain V-region, an amplified DNA product was only obtained
when a primer pool annealing within the start of framework | replaced the signal
5 peptide primer pool. The fragments were cloned into DNA sequencing vectors. The
DNA sequence was determined and translated to give a deduced amino acid
sequence. This deduced sequence was verified by reference to the N-terminal
protein sequence determined experimentally. Figure 1 shows the amino acid
sequence of the CDRs of the mouse monoclonal antibody 5/44. Figures 2 and 3
10  shows the DNA/protein sequence of the mature light and heavy chain V-regions of
mouse monoclonal 5/44, respectively.
iiiy Molecular Cloning of the PCR Fragments
The murine V-region sequences were then cloned into the expression
vectors pMRR10.1 and pMRR14 (Figures 7 and 8). These are vectors for the
15  expression of light and heavy chain containing DNA encoding constant regions of
human kappa light chain and human gamma-4 heavy chain. The V, region was sub-
cloned into the expression vector by restriction digest and ligation from the
sequencing vector, using Sful and BsiWl restriction sites, creating plasmid
PMRR10(544¢L) (Figure 8). The heavy chain DNA was amplified by PCR using a &'
20  primer to introduce a signal peptide, since this was not obtained in the cloning
strategy ~ & mouse heavy chain antibody leader from a different in~house hybridoma
(termed 162) was employed. The & primer had the following sequence:
5GCGCGCAAGCTTGCCGCCACCATGCGACTTCGGATTCTCTCTCGTGTTCCTGG
CACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGGS
25  (SEQ ID NO:51). | ‘
The reverse primer was identical to that used in the original Vi gene cloning.
The resultant PCR product was digested with enzymes Hindlll and Apal, was sub-
cloned, and its DNA sequence was confirmed, creating plasmid pMRR14(544¢H)
(Figure 7). Transient co-transfection of both expression vectors into CHO cells
30 generated chimeric ¢5/44 antibody. This was achieved using the Lipofectamine
reagent according to the manufacturer's protocols (InVitrogen:Life Technology,
Groningen, The Netherlands. Catalogue no. 11668-027).
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(10 mM HEPES, pH 7.4, containing 150 mM Nadi, 3 mM EDTA and 0.005% polysorbate 20 (v/v)) and
injected in the concentration range of Ito 100 nM over the CD22mFc-coated biosensor chip surface at
a flow rate of 30 RI/min for 3 min to allow binding. After the binding phase, dissociation of the bound
antibody was monitored 5 by washing the chip with the HBS buffer over a 15 minute period. The
antigenic surface was regenerated by washing the Biosensor chip with 15,21 of the regeneration
buffer (10 mM NaOH and 200 mM Nacclsé‘ecw 30.s tf{ﬂB %?f t¢1\9' ization time of 2 minutes
before the next Bycf%EMFHXﬁ%é?&%ﬁh?ﬁ& \4%3@%?;%9; o\ﬁ e &aés s%ﬁ\gée regression analysis
using a 1:1 Langmuir 10 bindinigichiriekéttindy nvsgiatiandsiBtAsagiaatervaogheer(@ersidal ol BIAcore).
The antigen bindig, of GG R HES SYALRIPR L SYa6R DRS00 FAROBANAS RAALIBI NS EIE

CD22mFc covalently immobilized on a biosensor chip, The results of. kinefic lyses of. the binding of
CMC-504 and 0SB SIS AU EhPRBO A S HEPE AL GIGahy o FIET K5gHRuir
binding model wiils ceia peasatiosesth pipessy Hclagmsfe s Howth) CNIC Sititiand aihsoiguiRied 9344 bound

0022 with a similar_affinity. -b44: . = 5 b/ Ad = 1&esgugation to
calicheamicin dlé%ﬁgﬁ%%gé%mg)g@éﬁ?g c%gog%/@fa %@e@?@@%ﬁﬁ SRR %8{@5@ chpzdg%gt f

) ! CD22mEc.
CMC-544 and Gbe AinginsoaBinitypeliartiyeHy E&t’f&%‘@dﬁ?%ﬁg}rﬂﬁﬂ‘fiﬂ%%ﬁ%fﬂfa% 48R e d by
flow cytometry. Aptigdd33iAhRartiezutiabuR(iPea @njughiesi calicheamicin conjugate CMA-676

(gerntuzumab czogamigi i 5 coRtials iy this SxalidatigRoRHEXIMAb
(RituxanTm), a chimerljg ?udﬁ%ﬁéﬁfﬁ?%%%&;%%%%b v{/as Tsed as.a po%i}i\éeﬁ%ontrol Purified

human polj/lon&l21 SeaUsE g P eEeaISd 1R ALY lsdY CORIBIS "BiNaIRy 3F BB NS G5/44
to 0022 on RamgsiAk Ris BRdwwas Biguitarant i atistinguishableofton tireatrotatimnad pelcldii 19G4.

RL BCL displayed j 0 ws £ kel f
CMAG76 ﬁf;ﬂ%"ﬁ%% it&#g%aége@%@éﬂwe%% %3&6%{?@% Féﬁ%ﬂ@ﬁp&t@% réDerbiagiRgo

_ r BCL was similar to that of humaﬁ%%%yc naé‘agé(m onsisée\pé P/vittgéheir
lack of expressicHiBROOSB RS Hit SHRATAIIahEL P 2RRE HRARRPER G BRGING 7 ARti-0020
rituximab (Rituxasdim)s riikeshd6 726famic@ivtR -6 TéyS8mpitter GMC 644 itoradI4 HespmiRted any

binding t 22" CD33" HL-60 i t . tdhat Al
clonnj :Jnggati% Igl: %f o@iﬁ‘ﬁq %‘c? %Q?%éﬁe aﬁ%ﬁa 06%?%%%%‘%&%{%;@%&;& ﬁﬁ%@ggiﬁzgﬁ]%;%ﬁs %%ifﬁgl*ly
i C

recognizes OD220A M@itarin8ssiars, B RMRR & Val@ AJGfci & (&Momolgus
and rhesus) B cejimista airsbsiampl&XAd RIDECSIBA &L BISaDR INTTROAND/ INapl/ &7V
SFFECTS OF CiCoaaa. INTRD SYTOTONCHT G ke ) o CHrBbmadaloisingay

CMA-676 and CMC-544 processes on the in vitro growth of CD22t B-Cell | homa cell.lin RL,
Daudi, Raji and ﬁﬁ%d‘s",ew%?@?ﬁﬂﬂﬁar’@ﬁ?ﬁf?is\gwgeg%eatc’%g c%%ﬁé%%f&é%%nﬁumghaete tgatregn(é*%?}”ﬁe1 at

human CD38 10r{abiAc6ySheatithsed tmédeytrasityet rbarspedifie eifoefgbinte EHR|IBRHEAThe use
of unconjugated N+Ag aammascalicheamiciRiir Ghe divotreleaserdmmn thedaniigarpeaacid

hydrolysis) in this evaluation indicated that each of these cell lines used was sensitive to the lethal
effects of calichedHm&rc PAHO YR8 She restilts of these evaluations based on the calicheamicin
equivalence and Table 5 15 shows these results expressed as the concentrations of conjugated

antibody protein. CD22:mggiaisH epixesy o nalshraptsinERIheERR+ cells was at least 10 times
more efficient in killing the target cells than the unco_nj%gitgd dru%itgelf The isfoh}]ggv?éﬁattgggge%?ntrol

conjugate (%ﬁ\/lA-G?G) sh&fe C&M@%xﬁﬁtﬂﬁa?mgé?t 2 Valiaied o conjugated

$s'thtn or similar to
calicheamicin detiuatiieetitirisiappaieiat feets Taide dezOMiat ton)wfassinad s iwdsCRyC Bagore
conjugation procgﬁgﬁgg generate equivalent cytotoxic effect at lower antibody concentrations than

conj te made by the CMA- 676 conjugation process, . .
uoa 2 Y " The affinities Jofg chimeeio 5J44 or its variants, which have had their

glycosylation site or their reactive lysine removed, were investigated using BIA
30  technology for binding to CD22-mFc constructs. The results are shown in Figure 9.
Al binding measurements were performed in the BlAcore™ 2000 instrument
(Pharmacia Biosensor AB, Uppsala, Sweden). The assay was performed by capture
of CD22mEc via the immobilized anti-mouse Fc. The antibody was in the soluble
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TABLE 4: GROWTH INHIBITION BY CONJUGATED CALICHEAMICIN (Ica, Pm Of Calicheamicin)
B-CELL LYMPHOMA LINES CMC-544 PROCESS CMC-544 LOADING: 65 n.G/IMG CMA-676
PROCESS CMC-544 LOADING: 35 me/MG NEGATIVE CONTROL CMA-676 LOADING: 35 ,,aG/MG
N-ACETYL GAMMA CALICHEAMICIN DMH RL#1 6 30 600 226 #2 12

phase. Samples, standard, and controls (50u)) were injected over immoblilized anti-
mouse Fc followed by antibody in the soluble phase. After each cycle, the surface
was regenerated with 50p! of 40mM HCI at 30pl/min. The kinetic analysis was
performed using the BlAevaluation 3.1 software (Pharmacia).

5 Removal of the glycosylation site in construct TS7A resulted in a slightly faster
on-rate and a significantly slower off-rate compared to the chimeric 5/44, giving an
affinity improvement of approximately 5-fold. The N55Q mutation had no effect on
affinity. This result was unexpected as it suggests that the removal of the
carbohydrate itself apparently has no effect on binding (as with the N55Q change).

10  The improved affinity was observed only with the T57A change. One possible
explanation is that, regardless of the presence of carbohydrate, the threonine at
position 57 exerts a negative effect on binding that is removed on conversion of
threonine to alanine. The hypothesis that the small size of alanine is important, and
that the negative effect of threonine is related to its size, is supported from the result

15 obtained using the T57V mutation: that replacement with valine at position 57 is not
beneficial (results not shown).

Removal of the lysine residue by the KBOR mutation had a neutral effect on
affinity, i.e. the introduction of the arginine residue removes a potential reactive site
_ without compromising affinity.

20 The mutations for removal of the glycosylation site and for removal of the

reactive lysine were therefore both included in the humanization design.

EXAMPLE 2
CDR-GRAFTING OF 5/44
25 The molecular cloning of genes for the variable regions of the heavy and light
chains of the 5/44 antibody and their use to produce chimeric (mouse/human) 5/44
antibodies has been described above. The nucleotide and amino acid sequences of
the mouse 5/44 V_ and Vy domains are shown in Figures 2 and 3 (SEQ 1D NOS:7
and 8), respectively. This example describes the CDR-grafting of the 5/44 antibody
30  onto human frameworks to reduce potential immunogenicity in humans, according to
the method of Adair et al., (PCT application No. W091/09967).
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;-130400 270 Daudi#1 21 80 1886 260 Rajigl 500 ND* 2800 460 #2 560 520 4100 490 Ramos #1 200

|, CDR-GRAFTING OF 5/44 LIGHT CHAIN
Protein sequence alignment with consensus sequences from human sub-
group | kappa light chain V region indicated 684% sequence identity. Consequently,
for constructing the CDR-grafted light chain, the acceptor framework regions chosen
5  corresponded to those of the human VK sub-group | germline 012,DPK@ sequence,
The framework 4 acceptor sequence was derived from the human J-region germiine
sequence JK1.
A comparison of the amino acid sequences of the framework regions of
murine 5/44 and the acceptor sequence is given in Figure 5 and shows that there are
10 27 differences between the donor and acceptor chains. At each position, an analysis
was made of the potential of the murine residue to contribute to antigen binding,
either directly or indirectly, through effects on packing or at the Vi/V, interface. If a
murine residue was considered important and sufficiently different from the human
residue in terms of size, polarity or charge, then that murine residue was retained.
15 Based on this analysis, two versions of the CDR-grafted light chain, having the
sequences given in SEQ ID NO:19 and SEQ ID NO:20 (Figure 5), were constructed.

il. CDR-GRAFTING OF 5/44 HEAVY CHAIN
CDR-grafting of the 5/44 heavy chain was accomplished using the same

20 strategy as described for the light chain. The V-domain of the 5/44 heavy chain was
found to be homologous to human heavy chains belonging to sub-group 1 (70%
sequence identity) and therefore the sequence of the human sub-group | germline
framework VH1-3,DP7 was used as an acceptor framework. The framework 4
acceptor sequences were derived from human J-region germline sequence JH4.

25 A comparison of the 5/44 heavy chain with the framework regions is shown in
Figure 6 where it can be seen that the 5/44 heavy chain differs from the acceptor
sequence at 22 positions. Analysis of the contribution that any of these might make
to antigen binding led to 5 versions of the CDR-grafted heavy chains being
constructed, having the sequences given in SEQ ID NQO:23, SEQ 1D NO:24, SEQ ID

30 NO:25, SEQ ID NO:26 and SEQ ID NO:27 (Figure 6).
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ND 700 #2 260 ND ND 1000 *ND, not determined 5STABLE 5. GROWTH INHIBITION BY

CONJUGATED ANTIBODY (IC50 pg/ML OF ANTIBODY) B-C
-CELL LYMPHOMA LINES CMC-
PROCESS CMC-544 LOADING: 65 uG/MG CMA-676 PROCESS CMC-544 s

. CONSTRUCTION OF GENES FOR GRAFTED SEQUENCES
Genes were designed to encode the grafted sequences gH1 and gl1, and a
series of overlapping oligonucleotides were designed and constructed (Figure 10). A
PCR assembly technique was employed to construct the CDR-grafted V-region
5 genes. Reaction volumes of 100 pt were set up containing 10 mM Tris-HCI pH8.3,
1.5 mM MgCI2, 50 miM KCi, 0.001 % gelatin, 0.25 mM of dATP, dTTP, dCTP, and
dGTP, 1 pmole each of the ‘internal’ primers (T1, T2, T3, B1, B2, B3), 10 pmole each
of the ‘external’ primers (F1, R1), and 1 unit of Taq polymerase (AmpliTag, Applied
BioSystems, catalogue no. N808-0171). PCR cycle parameters were 94 °C for 1

10 minute, 55 °C for 1 minute and 72 °C for 1 minute, for 30 cycles. The reaction
products were then run on a 1.5 % agarose gel, excised and recovered using
QIAGEN spin columns (QlAquick gel extraction kit, cat nc. 28706). The DNA was
eluted in a volume of 30 ul.  Aliquots (1 pl) of the gH1 and gl.1 DNA were then
cloned into the InVitrogen TOPO TA cloning vector pCR2.1 TOPO (catalogue no.

15  K4500-01) according to the manufacturer’s instructions. This non-expression vector
served as a cloning intermediate to facilitate sequencing of a large number of clones.
DNA sequencing using vector-specific primers was used to identify correct clones
containing gH1 and gl1, creating plasmids pCR2.1 (544gH1) and pCR2.1(544gL.1)
(Figures 11 and 12).

20 An oligonuclectide cassette replacement method was used to create the
humanized grafts gH4, 5, 6 and 7, and gL2. Figure 13 shows the design of the
oligonucleotide cassettes. To construct each variant, the vector pCR2.1(544gH1) or
pCR2.1(544gL1)) was cut with the restriction enzymes shown (Xmal/Sacll for the
heavy chain, Xmal/BstEll for the light chain). The large vector fragment was gel

25  purified from agarose and was used in ligation with the oligonucleotide cassette.
These cassettes are composed of 2 complementary oligonucleotides (shown in
Figure 13), mixed at a concentration of 0.5 pmoles/ul in a volume of 200 pl 12.5 m
Tris-HC! pH 7.5, 2.5 mM MgCly, 25 mM NaCl, 0.25 mM dithioerythritol. Annealing
was achieved by heating to 95 °C for 3 minutes in a water bath (volume 500 ml) then

30 allowing the reaction to slow-cool to room temperature. The annealed
oligonucleoctide cassette was then diluted ten-fold in water before ligation into the
appropriately cut vector. DNA sequencing was used to confirm the correct
sequence, creating plasmids pCR2.1 (5/44-gH4-7) and pCR2.1 (5/44-gl.2). The

A



LOADING: 36 1G/MG NEGATIVE CONTROL CMA-676 LOADING: 35 uG/MG ANTIBODY CONTROL
G5/44 RL# 1 0.09 0.86 17.14 >100 #2 0.18 1.14 11.43 >100 Daudi#1 0.32 2.29 53.89 >100

verified grafted sequences were then sub-cloned into the expression vectors
pMRR14 (heavy chain) and pMR10.1 (light chain).

V. CD22 BINDING ACTIVITY OF CDR-GRAFTED SEQUENCES
5 The vectors encoding grafted variants were co-transfected into CHO cells in a
variety of combinations, together with the original chimeric antibody chains. Binding
activity was compared in a competition assay, competing the binding of the original
mouse 5/44 antibody for binding to Ramos cells (obtained from ATCC, a Burkitt's
lymphorma lymphoblast human cell line expressing surface CD22). This assay was
10  considered the best way to compare the grafts in their ability to bind to cell surface
CD22. The results are shown in Figures 14 and 15. As can be seen, there is very
little difference between any of the grafs, ‘a}i performed more effectively than the
chimeric at competing against the murine parent. The introduction of the 3 additional
human residues at the end of CDR-H2 (gH6 and gH7) . did not appear to have
15  affected binding.
The graft combination with the least number of murine residues gL1gH7 was
selected. The light chain graft gb.1 has 6 donor residues. Residues V2, V4, .37 and
Q45 are potentially important packing residues. Residue H38 is at the Vy/\V,_
interface. Residue D60 is a surface residue close to the CDR-L2 and may directly
20 contribute to antigen binding. Of these residues, V2, L37, Q45 and D60 are found in
germline sequences of human kappa genes from other sub-groups. The heavy chain
graft gH7 has 4 donor framework residues (Residue R28 is considered to be part of
CDR-H1 under the structural definition used in CDR-grafting (see Adair et al. (1891),
PCT application No. W091/09967)). Residues E1 and A71 are surface residues
25  close to the CDRs. Residue 148 is a potential packing residue. Residue T93 is
present at the Vy/VL interface. Of these residues, E1 and A71 are found in other
germline genes of human sub-group 1. Residue 148 is found in human germiine sub-
group 4, and T73 is found in human germiine sub-group 3.
The full DNA and protein sequence of both the light chain and heavy chain,
30  including approximate position of introns within the constant region genes provided
by the vectors, are shown in Figure 16 and are given in SEQ 1D NO:29 and SEQ ID
NO:28, respectively, for the light chain and SEQ ID NO: 31 and SEQ ID NO:30,

respectively, for the heavy chain.
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Rap#1 7.69 ND' 80.00 >100 #2 8.62 14.86 117.14 >100 Ramos #1 3.08 3,71 ND >100 #2 4.00 ND ND
>100 *ND, not determined

DNA encoding these light and heavy chain genes was excised from these
vectors. Heavy chain DNA was digested at the 5 Hindlll site, then was treated with
the Klenow fragment of £. coli DNA polymerase | to create a 5 blunt end. Cleavage
at the 3' EcoR| site resulted in the heavy chain fragment, which was purified, from

5 agarose gels. In the same way, a light chain fragment was produced, blunted at the
5' Sful site and with a 3’ EcoRl site. Both fragments were cloned into DHFR based
expression vectors and used to generate stable cell lines in CHO cells.

EXAMPLE 3
10 CONJUGATION OF NAC-GAMMA CALICHEAMICIN DMH ACBUT TO HUMANIZED
ANTI-CD22 ANTIBODY (G5/44)
In a typical conjugation reaction, humanized anti-CD22 antibody (G5/44) was
conjugated to NAc-gamma calicheamicin DMH AcBut OSu (calicheamicin derivative)
(see Figure 17), where the target protein concentration was 7.5 mg/ml and the target
15  calicheamicin derivative loading was 8.5 percent by weight of the protein. The target
reaction pH was 85 x 0.2, and the target concentrations of the other reaction
components were as follows: 50 mM N-(2-Hydroxyethyl)piperazine-N'-(4-
butanesulfonic acid) (HEPBS), 37.5 mM sodium decanoate, and 9% v/v total ethanol.
The reaction was conducted at 33° + 2°C for one hour. Results of the analysis of this
20 typical reaction prior to purification were as follows: = Protein:  7.34 mg/mi;
Calicheamicin Loading: 82.7 pg/fng; Aggregate: 93.25%; and Unconjugated Protein
(LCF): 1.07 % (UV Area % by HPLC).
Effect of various surfactant additives and their concentrations on product yield
and purity were tested to determine their effect on the production of conjugated
25  monomer (see Table 2). Reactions were run where everything was held constant
except for the additive and its concentration. The conjugates produced from these
reactions were analyzed for protein concentration, calicheamicin loading, aggregate
content, and LCF. Although all n-carboxylic acids in the range of Ce (hexanoate) to
Cy» (dodecanoate) gave acceptable results, the best overall results (low LCF, low
30 aggregate, and high recovery of monomeric conjugate) were obtained with
decanoate in a concentration range of 30 mM to 50 mM.
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In Vivo Cytotoxicitym CMC-544 made by the CMC-544 process was further 10evaluated in B-cell
lymphoma xenografts. In these studies, two B-cell ymphoma tumors, RAMOS and RL, were used, RL
lymphoma is a non-Burkitt's NHL-derived cell line whereas RAMOS was originally derived from a
Burkitt's lymphoma. In a representative experiment shown in Figure 18, CMC-544 and its murine
antibody counterpart were shown to be efficacious in inhibiting, in a dose- dependent manner, 5 the

growth of RAMOS B-cell oma. plgyvn to be
more potent than its mu‘?ﬁé’*go%rm%rsgr? aﬁl %WQ%B%Q%Q%%@Z(; calic eamllyc’:{?r?conjugate
capable of causmg S|gn|f|cant growth mhMﬁ@NﬁﬂW#ﬂHrﬁ&%‘sﬁ% Fig/kg of conjugated NAc-gamma
calicheamicin t-contrast,the Mg d 8l AR Ng/Kg adminigtered
intraperitoneal d?ﬁdg et % béonjﬁgée esﬁé g 10¥3#%§P0n urnéor growth.  Similaf studies
were carried opt using the RL lymphoma {HotRsionaible 6/ shows the combined analyses of three

independent e P%ﬁé%ﬁt@%mﬁmm antitur@qrge'r'rects pf CMC-544were assessedsrd3 RL NHL
tumors stagedita 300-400 mg_15 in sige-in-nude-mice-GME-544-i-g-dose-dependent granner caused
tumors to regreesé*@?@”&%ﬁi/\fg@w& frame. ‘Fﬁeg minimally effectﬁ/'e dose of CMC-544in the RL
lymphoma mo 1e| @l@tgreﬁh@bﬁsmad/lfron statisézab analyses of the8&gtudies to be 20'A§/kg based on

calicheamicin ¢ e..tnb.é BrE SR deaths gy gny of these  thiggStudies. |gher@lgses (60-320
ug/kg) of CMCt 5 FLRUSET almost complete 20regressian of RL lymphoma. Taken-tagether-the

rmeT, L

results obtained wiRBakieotifoTRroM| Iymphoma5ﬁ16dels clearly derﬁ trate the capat\)cvl{y of CMC-544

to cause tumorn TegsSiPBatd 2Bk 6. ANTI-TAHMOR EFFECT OR 8MC-544 AGAINSP RL NHL
XENOGRAFTS$-IN-NUDE-MICE-CALIGHEAMICIN-DOSE pG/'r\de‘iJ,.'_—gAi\i RECATIVE TYMOR
GROVVTH1 o4 T/ogsiecancate-5mi - 655 ‘

EXAMPLE 4
5 CHROMATOGRAPHIC PURIFICATION PROCESS
I. CHROMATOGRAPHIC SEPARATION PROCESSES

Although Butyl Sepharose 4 Fast Flow was identified as the best HIC media,
acceptable results can be obtained with slight alterations in the chromatographic
conditions using other resins such as Octyl Sepharose Fast Flow, PPG-600C (Tosoh

10  Biosep), Fractogel EMD Propyl (EM Processing) and Source 15150 (Amersham
Biosciences, Piscataway, NJ).

The starting material for the purification was a conjugation reaction mixture
containing 7.2 mg/mL protein at a calicheamicin derivative loading of 83 pg/mg, with
an aggregate content of 10.1% (area percent by HPLC), and an LCF content of 5.6%

15  (area percent by HPLC)

After the conjugation reaction was completed, the reaction mixture was
diluted four-fold by the addition of potassium phosphate solution to a final phosphate
concentration of 0.7 M (pH 8.2). After mixing, this solution was filtered through 0.45-
micron filters. The diluted solution was loaded on a Butyl Sepharose 4 Fast Flow

20  column. The total amount of protein loaded on the column was 29 mg per m! bed
volume. After a wash with 0.7 M potassium phosphate, the column was eluted using
a step gradient from 0.7 M to 4 mM potassium phosphate, pH 8.2. The fractions
eluted in the step gradient were pooled for further processing, with the pool

consisting of monomeric conjugate with less than 1 area percent each of aggregate

-52-



g-VALUE VS VEHICLE' Vehicle 6.74 - - 20 2.87 43 0.011 40 1.34 20 <0.001 60 0.58 9 <0.001 80 0.54

and LCF. This pool was loaded on a Sephadex G-25 (Amersham Biosciences)
desalting column for exchange to a buffer appropriate for formulation, consisting of
20 mM Tris-Cl and 100 mM sodium chloride at pH 8.0. The purified, buffer-
exchanged CMC-544 preparation had the following properties:

5  Loading: 81 pg/mg; Aggregate: 0.4% (area percent by HPLC) LCF: 0.8% (area
percent by HPLC).

Calicheamicin

EXAMPLE ©
BINDING ANALYSIS OF NAC-GAMMA CALICHEAMICIN DMH ACBUT-G5/44
10 IMMUNOCONJUGATE (CMC-544)
anti-CD22 (G5/44)  with
calicheamicin (CMC-544) generated by the above conjugation process was analyzed

immunoconjugate of humanized antibody
in a binding study to determine whether the conjugate generated using the improved
Table 3 shows that the

15  conjugation procedure does not have any impact on the antigen binding affinity of the

process had any adverse effect on antigen binding.

antibody. CMC-544 immunoconjugate made by either the old or new conjugation
procedure bound the target antigen with similar affinities, which did not differ from
that of the unconjugated antibody G5/44.

20 TABLE 3: BINDING AFFINITIES OF CMC-544 MADE BY USING CMA-676 AND
CMC-544 CONJUGATION PROCEDURES

25

 Anti-CD22 antibody [Kp (M) Ka (1/0M) kg (1/8) ke (1/Ms) | Percent
LCF

Humanized G5/44 130x 10| 7.00 x10% | 2.80x 10° | 2.20x10° | 100

CMC-544 (21 ug/mg) | 1.20x 10™] 8.10 % 10° | 6.10 x 10° | 4.90 x 10° 25

(CMA-676 procedure)

CMC-544 (87 ug/mg) | 1.50 x 10™ | 6.60 x 10° | 6.90 x 107 | 4.60 x 10° 3.3

(CMC-544 procedure)

Biosensor analyses were carried out using a BlAcore 2000 (BlAcore AB,
CD22mFc  was

hydroxysuccinimide-activated carboxymethyl dextran-coated biosensor chip (CMb)

Uppsala, Sweden). covalently immobilized on the N-
using a standard amine-coupling chemistry at a protein density of approximately

2000 resonance units. Samples of CMC-544 or G5/44 were diluted in the HBS buffer
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<0.001 160 0.21 3 <0.001 320 0.10 1 <0.001 ' Relative tumor growth (RTG) computed as (tumor mass
at Week 3/ tumor mass on Day 1) for each animal. 2100*(mean RTG for CMC-544 dose/ mean RTG
for the vehicle group) 3 p-value from one-sided t-test comparison of CMC-544vs. vehicle, using rank-
transformed RTG as the response variable,Error term for all t-tests based on the pooled variance, s2,
across all treatment groups (s2=154.54). The ability of CMC-544 made by the new procedure to inhibit
growth of large 5 establish%goEB-cel ymphoma xenografts usi h MO . homa
models was als&%\)@%gﬁ .%’hé’ t r?%zrs %graeméﬂgwqe% to%g\z!:)gv\lgagrﬁd 5'228@3 to 1.5%%%0r

mass after whichoTHEEEEA25r Vi atypénierieshiad e saRvRNsEHIPEI ‘earRIghT e CRMBY 8y §idhs
administered iniggpsyitoneally,a isdass i iigleaRlcanieaicer crigheanisio keepingithe

case long st} oSEhT6F SRAI B, AR R Tab Loy AL SRR it Juored e
administration obCMEhib tenkargerRAMQIS: yiBghoufieibersing ricetateseiddubi?edfEssitn of the
preextsing Iy Elofhe, s S BYAZNZd QU DR SR U Manioring
these tumor-freed mice upto da Id not'indicate any re- 15 growth of re resseg IQAM S
lymphoma. In copgenrgrationsonffe MaeHddNaohtanacii -@%N%d)r%reﬁeﬁ?%&ﬁ‘?ﬁe ?J%?%Pgﬁth. Four
out of five CMA-§46itreated {arge somorheasndaime had tode sacidficedlibeforedwmiathecaase their
tumor burden reg&ggg% Sgytoncl)g%%eogrtngégp%%é{ygiggbression analysis using a 1:1 Langmuir
10  binding curve fitting model and BlAevaluation program (version 3.0, BlAcore). The
antigen binding of CMC-544 was evaluated by surface plasmon resonance analysis
using CD22mFc covalently immobilized on a biosensor chip. The results of kinetic
analyses of the binding of CMC-544 and G5/44 to CD22mFc show that, after the data
were fitted globally to a 1:1 Langmuir binding model with compensation for mass
15  transfer, both CMC-544 and unconjugated G544 bound CD22 with a similar affinity
(CMC-544:CD22 Kp = 200 pM; G5/44:CD22 Ko = 235 pM). Conjugation to
c&bhemmkﬂwmdnotMnmcHheaUMyofGSMAtoeﬁédebedCDZZmFa
The bihding of CMC-544 and G5/44 to CD22 expressed on the surface of B
lymphoma cells was also examined by flow cytometry. Anti-CD33 mAb gemtuzumab
20 (hP67.6) and its calicheamicin conjugate CMA-876 (gemtuzumab czogamicin) were
used as isotype-matched controls in this evaluation. Rituximab (Rituxan™), a
chimeric human 1gG1 anti-human CD20 mAb, was used as a positive control.
Purified human polyclonal IgG1 and lgG4 were also used as negative controls.
Binding of CMC-544 and G5/44 to CD22 on Ramos or RL BCL was similar and
25  distinguishable from that of human polyclonal IgG4. RL BCL displayed lower surface
expression of CD22 than Ramos BCL. In contrast, the binding of CMA-676 or
glL1gH7 to either BCL was similar to that of human polyclonal 1gG4 consistent with
their lack of expression of CD33 (data not shown). The same cells demonstrated
strong binding of anti-CD20 rituximab (Rituxan™). Unlike hP67.6 and CMA-676,
30 neither CMC-544 nor G5/44 demonstrated any binding to CD22° CD33" HL-60
leukemia cells (data not shown). These results suggest that the conjugation of G5/44
to calicheamicin does not affect its antigen specificity. CMC-544 specifically
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A similar experiment using CMC-544 was carried out in the RL lymphoma model, Intraperitoneal
administration of CMC-544 at a dose of 160 p,g/kg on a similar schedule as described before caused
>90% regression of the pre-existing mass of RL lymphoma within 30 days. However by day 45, 2 mice
in this group with 5 shrunken lymphomas showed re-growth of the tumors. These results indicate that
CMG-544 is able to cause regression of small, as well as large, established lymphomas. In a small
number of studies not.sho re, R pho that r lic Hamthepbitifle or
CMC-544-induced ?%a'rzeesssvigéir?%vﬁe%én rtﬁﬁéﬁéﬁedgw%% h%gE-Sa%r?Masirﬁ%ﬁ@e’szggﬁdigs shgwed that the RL
tumors were stilPresgerise TP EyStRBSEIESHE) EHErde Wﬁ&ﬁgﬂ?ﬁ% with CMC-544 and regressed
again. Thus, the treatment with CMO-544 can be effectiVe against both small and large masses of
B-cell lymphomas with the potential for repeat thegapyapL !k IN V1VO COMPARISON OF
CONJUGATE MADE WITH CMA-676 AND OMC15 544 CONJUGATION PROCESSES Figure 20
shows the @sults of a repid8EXEIR/E RiNefhaRt W%‘Qﬁé@e%%@%p%gﬁygz’ﬁr ng mice received
two different dosl;es B ARG itsmelrpnjugated calicheamicin) of CMC-544 made using the

CMA-676 conjugation process and-the CMC-544 conjygation.p. S sing
schedule. 20 T%é‘% ERiet QMQ{&%%P%%%W@Q@%&%&%%QQ g%ﬁ)(ﬂ é?:‘?g%g%a%%q{ﬁe%\fvgs no
difference in thewtfficaciethaifenhap bBthe hhonehos g2 biepar Rtoridayd cbal 28 REsudsiEd N
Acetyl-gamma cglicheamicin DMbadminisiiedintanariianaally e GpgéeivashimetveDBdwever,
it should be emphasized that for eagh dosge of conjugated calicheamici ' antibody
protein adifinist&rd P (R Y5 '6F goar%o%?égg?g;#as Sl%g f%}gé g%%%r%ﬁ%%%%%ﬁnad@%y the
CMA-676 processersusairiugatete hy\theaoMe-5aichpasdss BMEL(he eairresAReth ERdif of the

targeted conjugats s pimaHbsreeRORpIN i) caUsRGtha RN UMMt dhalt Enpossiltiete deliver the

~ required quantity of calicheamicin via the canjugate, made b d Inghpuehsmaller
quantities of the 'iﬁ?@e‘fﬁ‘?gdéﬁ%é&??@ﬁ%%bﬂﬁér%%%‘dﬁ@%%ﬁnéi@%h’}eﬁggﬁﬁggtewrﬁzﬁemg the OMC-544

process is, in effetithiefdhtee|acklotsusitasstatiotitcaitheamirBoRilt4Ea%aR08n @FY. 1.
TREATMENT OF RITUXIMAB LRI A ANTe)- REGESIANHFAIMERS conjiatetexttipueytivnteinbe

explored was whether the B-cell lymphomas grown after. ISGONINUALIO |
available, anti-Cﬁ%%{U?m%S(é%@%ﬁﬁ ?raé% r%aéﬁ%\ﬁ)hﬁ s%ll respo#g\%e@ggth%qéﬁgggﬁfe%mem,
To this end, 5 devslepffig€uhistiting the BEREHEFRE togRUUAIS itV ASE (RIUKAFIH for three
weeks. As long gsthe JHbdmah Biuyarmiharapy)wasweniiytedxitiy rebwhobRietegshidama was
inhibited. Upon cessation of rjituximab .(RituxanT,M r her idly-taipessize of
-1 g mass at whi€h ?fm%a{hfé’y"h?ePé‘??é‘é&%ﬁ%ﬁﬁa&ﬂég-g“ﬁ?g? %b%\%pgggggﬁ%gﬁf 160 ug/Kg. As
shown in Fifuresi2t aojudte 2nakedey RelMShoAaSRBIEAERN r%@ﬁSﬁ%i%nt&Wét-%gﬂW%% % of

mice becoming tHﬁ@(ﬁﬂ?@%@éfc@%Y BeF BusbEV Gopddrin athlesttheausenjegressiedeobBioelQ)iAiphomas
with three doses that could qnl be inhibited by the continuous dosing of rituximab (RituxanT").
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CMC-544 was evaluated for its binding to CO22 and also for its activity in in vitro and in vivo models.
CMC-544 was also compared to CMA-676, an isotype- 20 matched control conjugate of hP67.6
(IlgG4) with AcBut linked calicheamicin, and to rituximab (Rituxanm), a chimeric IgG1 anti-CD 20 mADb,
(IDEG Pharmceuticals, San Diego, CA.), which is commercially available and was purchased from
Medworld Pharmacy (Chestnut Ridge, NY). The following antibodies were used in the 05/44 binding

domain studies:
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In Vivo Cytotoxicity. CMC-544 made by the CMC-544 process was further

evaluated in B-cell lymphoma xenografts. In these studies, two B-cell lymphoma
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SPECIFICITIES TO G544-PRETREATED FC-CD22. BINDING RESPONSE EXPRESSED AS
SURFACE PLASMON RESONANCE UNITES (RU) Antibody Epitope Ig Domain of CO22 Response 1

with C3544 Response 2 after 2" Anti-CD22 mAb Response 3 (Response 2-1) R i
"OFF rate of G544 p (Resp ) Response 3 adjusted for

tumors, RAMOS and RL, were used. RL lymphoma is a non-Burkitt's NHL-derived

cell line whereas RAMOS was originally derived from a Burkitt's lymphoma. In a

representative experiment shown in Figure 18, CMC-544 and its murine antibody

counterpart were shown to be efficacious in inhibiting, in a dose-dependent manner,
5  the growth of RAMOS B-cell lymphoma.

The conjugate of the humanized antibody was shown to be more potent than
its murine counterpart. In this study, the lowest dose of calicheamicin conjugate
capable of causing significant growth inhibition of lymphoma was 10 pg/kg of
conjugated NAc-gamma calicheamicin DMH. In contrast, the unconjugated antibody,

10 G5/44, at 10 mgy/Kg administered intraperitoneal on a similar schedule as conjugates
had no effect on tumor growth.

Similar studies were carried out using the RL lymphoma model. Table 6
shows the combined analyses of three independent experiments in which the anti-
tumor effects of CMC-544 were assessed on RL NHL tumors staged to 300-400 mg

15  in size in nude mice. CMC-544 in a dose-dependent manner caused tumors to
regress over a 3-week time frame. The minimally effective dose of CMC-544 in the
RL lymphoma model was established from statistical analyses of these studies to be
20 pglkg based on calicheamicin content. There were no deaths in any of these
three studies. Higher doses (60~320;pg/kg) of CMC-544 caused almost complete

20  regression of RL lymphoma. Taken toée’ther, the results obtained with the two B-cell
lymphoma models clearly demonstrate the capability of CMC-544 to cause tumor
regression.
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Binding of 2" mAb without G544 adjusted for background Inhibition by 0544 (VD) Anti 0022, SHCL-1
Lau *14 A 1,2 654.3 579.8 -74.59 29.3 69 Anti CD22 110239 A 1

TABLE 6. ANTI-TUMOR EFFECT OF CMC-544 AGAINST RL NHL XENOGRAFTS

IN NUDE MICE
CALICHEAMICIN MEAN RELATIVE % TIC? P-VALUE VS
DOSE TUMOR GROWTH' VEHICLE®
LG/KG
Vehicle 6.74 - -
20 2.87 43 0.011
40 1.34 20 <0.001
60 0.58 9 <0.001
80 0.54 8 <0.001
160 0.21 3 <0.001
320 0.10 1 <0.001
' Relative tumor growth (RTG) computed as (tumor mass at Week 3/ tumor mass
on Day 1) for each animal.
2 100*(mean RTG for CMC-544 dose/ mean RTG for the vehicle group)
¥ p-value from one-sided t-test comparison of CMC-544 vs. vehicle, using rank-
transformed RTG as the response variable. Error term for all t-tests based on the
pooled variance, s°, across all treatment groups (s°=154.54).

The ability of CMC-544 made by the new procedure to inhibit growth of large

5  established B-cell lymphoma xenografts using both the RAMOS and RL lymphoma
models was also investigated. The tumors were allowed to grow and staged to 1.5 or

2 g of tumor mass after which CMC-544 or an isotype-matched negative control
conjugate (CMA-676) were administered intraperitoneally at the dose of 160 pg/Kg of
conjugated calicheamicin keeping the original schedule of dosing on days 1, 5 and 9.

10  The same schedule of dosing was shown earlier to cause long lasting regression of
small staged tumors (see Table 6). As shown in Figure 19, administration of CMC-

544 to large RAMOS lymphoma-bearing mice caused gradual regression of the
preexisting lymphoma mass and by day 20, 3 out of 4 tumor-bearing mice were
tumor-free. Monitoring these tumor-freed mice up to day 50 did not indicate any re-

15 growth of regressed RAMOS lymphoma. In contrast, an isotype matched control,
CMA-676, had no effect on the tumor growth. Four out of five CMA-676-treated large
tumor-bearing mice had to be sacrificed before day 15 because their tumor burden

reached close to 15% of their body weight.
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;10.5 628.7 -81.8 1.7 19.3 91 Anti 0022 M 6/13 ? 710.0 652.7 -57.3 26.2 152.4 83 Anti 0022 RE13-4 9

A similar experiment using CMC-544 was carried out in the RL lymphoma
model. Intraperitoneal administration of CMC-544 at a dose of 160 pg/kg on a similar
schedule as described before caused >80% regression of the pre-existing mass of
RL lymphoma within 30 days. However by day 45, 2 mice in this group with

5  shrunken lymphomas 'showed re-growth of the tumors. These results indicate that
CMC-544 is able to cause regression of small, as well as large, established
lymphomas. In a small number of studies not shown here, RL lymphomas that re-
grew sporadically after the initial CMC-544-induced regression were retreated with
CMC-544 again. These studies showed that the RL tumors were still responsive to

10 the second course of the treatment with CMC-544 and regressed again. Thus, the
treatment with CMC-544 can be effective against both small and large masses of B-

cell lymphomas with the potential for repeat'therapy.

1L IN VIVO COMPARISON OF CONJUGATE MADE WITH CMA-676 AND CMC-
15 544 CONJUGATION PROCESSES
Figure 20 shows the results of a representative experiment in which staged
RL lymphoma-bearing mice received two different doses (80 and 320 ug/kg of
conjugated calicheamicin) of CMC-544 made using the CMA-676 conjugation
process and the CMC-544 conjugation process using the standard dosing schedule.
20  The observed anti-tumor efficacy was dose-dependent as expected and there was no
difference in the efficacies of either of the two CMC-544 preparations. In contrast,
unconjugated N Acetyl-gamma calicheamicin DMH administered intraperitoneally at
160 pglkg was inactive. However, it should be emphasized that for each dose of
conjugated calicheamicin, the quantity of antibody protein administered in the form of
25  a conjugate was four times higher for CMC-544 made by the CMA-676 process
versus that made by the CMC-544 process. Since the calicheamicin content of the
targeted conjugate is primarily responsible for causing the anti-tumor effect, it is
possible to deliver the required quantity of calicheamicin via the conjugate made by
the new procedure using much smaller quantities of the targeting antibody. The
30  increased loading of the conjugate made by the CMC-544 process is, in effect, due to

the lack of significant amounts of the low conjugated fraction (LCF).
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703.5 1108.5 405 488.5 534 9 Anti 0022 4KF3128 ? 2 691.0 1343.5 652.5 736.0 738.8 0 Anti 0022 To
150

. TREATMENT OF RITUXIMAB (RITUXAN™)-RESISTANT TUMORS
The next question to be explored was whether the B-cell lymphomas grown
after the discontinuation of the commercially available, anti-CD20 rituximab
(Rituxan™) treatment would still responsive to the CMC-544 treatment. To this end,
5 developing (unstaged) RL lymphomas were treated with rituximab (Rituxan™) for
three weeks. As long as the rituximab (Rituxan™) therapy was continued, the growth
of RL lymphoma was inhibited. Upon cessation of rituximab (Rituxan™) therapy, RL
lymphomas grew rapidly to the size of ~1 g mass at which time they were treated
with CMC-544 at the intraperitoneal dose of 160 pg/Kg. As shown in Figures 21 and
10 22, these RL lymphomas were still responsive to CMC-544 with 80% of mice
becoming tumor-free by day 60. Thus, CMC-544 is able to cause regression of B-
cell lymphomas with three doses that could only be inhibited by the continuous

dosing of rituximab (Rituxan™).

15 EXAMPLE 8
IN VITRO AND IN VITRO EFFECT OF CMC-544
l. BINDING AND TOXICITY STUDIES-
CMC-544 was evaluated for its binding to CD22 and also for its activity in in
vitro and in vivo models. CMC-544 was also compared to CMA-678, an isotype-
20  matched control conjugate of hP67.6 (IgG4) with AcBut linked calicheamicin, and to
rituximab (Rituxan™), a chimeric IgG1 anti-CD 20 mAb, (IDEC Pharmceuticals, San
Diego, CA.), which is commercially available and was purchased from Medworld
Pharmacy (Chestnut Ridge, NY). The following antibodies were used in the G5/44
binding domain studies: BU12 (Celitech, Slough, UK); BLCAM, HD238 (Santa Cruz
25  Biotech, Santa Cruz, CA); RFB-4 (Aﬁcel! Corp, Bayport, MN); SHCL-1, Leu 14
(Becton Dickinson, Franklin Lakes, NJ); 4KB128 and To 15 (Dako Corp, Carpinteria,
CA); M6/13 and M5/44 (Celltech, Slough, UK). Additional antibodies used in the
blocking studies were SJ10 (Immunotech, Fullerton, CA) and M17.1.1, M19.1.1,
M38.1.1 (Celltech, Slough, UK). Cell lines for the studies including Burkitt's
30  lymphoma cell line Ramos (CRL-1923) and the Non-Hodgkin's lymphoma (NHL) cell
line RL (CRL-2261) were all obtained from the American Type Culture Collection.
The cell lines were determined to be mycoplasma free by a polymerase chain
reaction mycoplasma detection assay (ATCC, Manassas, VA). The cell lines were
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4 676.9 1163.6 486,7 570.2 514,6 7 Anti 0022 M 5/44 Positive control 725.1 679.3 -45.8 37.7 613.9 94
Anti 0019 9012

maintained as suspension cultures in RPMI medium plus 10% FBS, 10 mM HEPES,
'l‘ mM sodium pyruvate, 0.2% glucose, Penicillin G sodium 100 U/mi, and
streptomycin sulfate 100 pg/ml.

Whether or not G5/44 can inhibit the binding of murine mAbs of known
5  specificity to CD22 was evaluated by BlAcore analysis using Fc-CD22 immobilized to
a BlAcore CM5 chip. The surface plasmon resonance Units (RU) obtained with and
without prior saturation of the immobilized Fc-CD22 with G5/44 were compared.
Biomolecular interaction analysis was performed using a BIACORE 2000. Antibodies
were passed over a blank control surface (flowcell 1, serves as a control, no protein
10 was coupled) and the test surface of Fc-CD22 (flowcell 2) immobilized on a CM5
sensor chip via amine coupling chemistry to a level of 9,042 RU. The resultant
sensorgram was the response (RU) on flowcell 2 minus the response (RU) on
flowcell 1. A second sensorgram was obtained by first saturating the flowcells with
G5/44 (100 pg/ml) before the introduction of murine mAbs against CD22 that had
15  been previously characterized for their binding. Immediately upon measuring the
G5/44 response, murine anti-CD22 mAbs were individually perfused without
removing G544. The second combined response generated due to the binding of
murine ant-CD22 mAb to G5/44-coated CD22 was also recorded. If the murine
antibody bound to CD22 at sites unrelated to those occupied by G5/44, then the
20 combined responses would be additive. If the binding of G5/44 to CD22 interfered
with or prevented the binding of the second antibody, then the combined responses
would not be additive. Each of the second combined measurements were corrected

for the “off-rate” of the G5/44:CD22 interaction.
, G5/44 blocked the binding of only those antibodies that bound to epitope A/
25  Ig-like domain 1 of CD22 (SHCL1 Leu 14 and HD239), indicating that G5/44 also
binds in this domain of CD22. Antibodies that bind to epitope B / Ig-like domain 3 of
CD22 (RFB-4), epitope C / Ig-like domain 4 of CD22 (To 15) and lg-like domain 2 of
CD22 (4KB128), were not blocked by G5/44. These results indicate that G5/44-
binding site on CD22 is located on the first Ig-like domain because it prevents the
30  binding of those anti-CD22 mAbs that recognize the first ig-like domain of CD22
(epitope A). Another anti-CD22 antibody, M6/13 (Celitech, Slough, UK), of unknown
subspecificity was also blocked by G5/44 (Celltech, Slough, UK), thus mapping the
binding site of M6&/13 to epitope A / Ig-like domain 1 of CD22. The antibody M5/44,
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Negative control 686.2 602.7 -93,5 0 0 0 Using munhe mAbs of known binding specificities for
individual domains to 10 CD22, the ability of G6144 to block the binding of these antibodies to B cells
was investigated. Additionally, the ability of the mAbs to block the binding of G5144 to B cells was also
investigated. In these studies, 1 x 105 Ramos cells were first exposed to murine anti-0D22 antibody
(20 pg/m1 humanized G5/44 or mouse monoclonal anti- CD22) for 1 hour at 4 C prior to the exposure
of the cells to 05/44 (10 pg/m)). Cells were incubated for an additional 1 hour . After the antibody
treatments, B cdlls WardpeRated HidGRdhchalitrpBae 19 B APSAH Y ﬁﬁpéogé lat gb Sy
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Using murine mAbs of known binding specificities for individual domains to

10  CD22, the ability of G5/44 to block ti;e binding of these antibodies to B cells was
investigated. Additionally, the ability of the mAbs to block the binding of G5/44 to B

cells was also investigated. In these studies, 1 x 10° Ramos celis were first exposed

to murine anti-CD22 antibody (10 ug/ml humanized G5/44 or mouse monocional anti-
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was measured by propidium iodide exclusion analyzed by flow cytometry. The mean ' viability of 3 to 6
wells was calculated and the dose response inhibition of cell viability was calculated for the various
treatments. The background response inhibition of cell 30 viability was calculated from a zero
concentration of CMC-544. Logistic regression was used to test whether CMC-544 caused a
statistically significant dose-dependent inhibition of Ramos cell growth over the dose range of 0.01 to 3
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DMH/mI. Logistic regression was also used to determine whether the interaction of
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20 the tail vein (0.2 m1). Either 3 or 9 days after cell injection, the mice were administered vehicle,
conjugates (CMC-544 or CMC-676), or rituximab (RituxanT"), ip, for a total of 3 doses. For the day 3
treatment schedule, mice were dosed on days 3, 7, and 11. For the day 9 treatment schedule, mice
were dosed on days 9, 13 and 17. In the day 9 treatment schedule, combinations of CMC-544 and
rituximab 25 (RituxanT") were also given as described below. Mice were monitored daily for the

presence of N paralySIR LIS UG ey WE KSR SRYGRIrddy Mo aaiyen) group

were used. The average survival median, minimurn, and maﬁlmu suryvival times

were all caiculateticahieatifisrdiea)ivalmaeg &%‘?Pﬁ’)‘ﬁﬁgr%@twgeﬁ%wﬁ@%so SRR Lising a
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was no S|gn|f|captcaﬂ£f&ér&tetbém&eﬁ*@ﬁél@ﬁédﬁ o @W@b‘%ﬂ@aﬁ@ iRthias EFORSARFT mefﬁeiﬂte
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Average Survwarll I)I{;rr!r?a't\)/l %xgl uce'érY alé#&ne%tsst%g%dthe dose-response curves. These 2 curves
were not statistically different from each other but were significantly different (p<0.05)
from the 20 pg/ml dose combination. A second study (results not reported) confirmed
the results observed in the first study. The median inhibitory concentrations for the
20  combinations of 2, 20, and 200 pg/ml of rituximab (Rituxan™) plus CMC-544 are
0.0072, 0.0081, and 0.0072 ng/mi, respectively. The median inhibitory concentrations
of CMC-544 plus rituximab (Rifuxan™) are approximately four-fold more potent than

the 1Csq of CMC-544 alone.

25 1l IN VIVO ANTI-TUMOR ACTIVITY SUBCUTANEOUS XENOGRAFTS AND
SYSTEMATICALLY DISSEMINATED B-CELL LYMPHOMAS IN SCID MICE
Female, athymic nude mice, 18-22 g, were given total body irradiation (400
rads). Irradiation further suppressed the immune system of the mice to enhance
tumor take. Three days after irradiation, mice were injected subcutaneously with 107
30 RL cells in Matrigel (Collaborative Biomedical Products, Belford, MA, diluted 1:1 in
RPM! medium) in the dorsal, right flank. When the tumors reached the appropriate
size, (0.3g, typically 21 days later), CMC-544, rituximab  (Rituxan™) or CHOP

therapy (see below) was administered in sterile saline, 0.2 mi/mouse ip. The initial
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Deviation Minimum Survival Time Maximum Survival time Number of Animals Developing Model
CMA-676 32.9 34.0 3.9 28.0 36.0 7 CMC-544

day of drug administration was considered day 1. Two additional doses were given
on days 5 and 9 (treatment = q4Dx3). CHOP therapy consisted of cyclophosphamide
(C), (Cytoxan™, Bristol-Meyers Squibb Co., Princeton, NJ) 40 mg/kg ip; doxorubicin
HCI (M), (Sigma-Aldrich, Co., St Louis, MO) 3.3 mg/kg ip; vincristine (O),

5 (GensiaSicor Pharmaceuticals, Irvine, CA) 0.5 mglkg ip; and prednisone (P),
(Roxane Labs., Columbia, OH) 0.2 ma/kg po. CHO was administered according to
the same dosing schedule as both CMC-544 and rituximab (Rituxan™) (q4Dx3) while
prednisone was administered orally every other day for 5 doses (g2Dx5). Tumors
were measured at least once a week and calculated as tumor mass (g) = 0.5 (tumor

10  width/2)(tumor length). Group means, SEM were calculated and compared to the
vehicle-treated group for statistical significance using multiple T-tests. Group means
were recorded up to 50 days or until either a mouse died (which disrupted the group
mean) or the tumor grew too large (>3.5g) and the mouse had to be euthanized.
After this time, tumor mass was reported only for each individual mouse in all

15  treatment groups. The number of tumor free mice at the end of each study for each
treatment group was also recorded.

To determine the effect of CMC-544 alone or in combination with other
bioactive agents on disseminated lymphomas, the SCID mouse model was used,
Male, SCID mice (CB17 SCID), 20-26g, were injected with 106 Ramos cells through

20 the tail vein (0.2 mi). Either 3 or 9 days after cell injection, the mice were
administered vehicle, conjugates (CMC-544 or CMC-676), or rituximab (Rituxan™),
ip, for a total of 3 doses. For the day 3 treatment schedule, mice were dosed on days
3, 7, and 11. For the day 9 treatment schedule, mice were dosed on days 9, 13 and
17. In the day 9 treatment schedule, combinations of CMC-544 and rituximab

25  (Rituxan™) were also given as described below. Mice were monitored daily for the
presence of hind limb paralysis at which time they were killed. Seven to 10 mice per
freatment group were used. The group average survival time (+SD), median,
minimum, and maximum survival times were all calculated. The difference in survival
distribution between groups was determined by using a nonparametric Log-rank test

30  with significance reported at the 0.05 level. The survival curves were sonstructed
using the Kaplan-Meier method.

The initial study examined the effect of two different dosing schedules on

survival times of the SCID mice with the disseminated lymphoma. The first study
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421{]3.8 38.0 10.1 32.0 60.0 7 Rituximab 128.4 >130.0 4.7 119.0 >130.0 7 Vehicle 27.2 28.0 1.4 25.0

looked at initiating drug dosing 3 days after the tumor cells were injected
intravenously (developing model), while the second study delayed drug dosing until ©
days post tumor cell injection (established model). In each study, CMC-544 (160
Hg/kg), CMA-676 (160 pg/kg), or rituximab (Rituxan™) (20 mg/kg) were administered

5 3 doses ip, 4 days apart (Q4Dx3). In the developing model, vehicle-treated mice had
an average survival time of 27 days (Figure 23, Table 8). CMA-676, the isotype-
matched control for CMC-544, did not increase survival time significantly (p>0.05).
CMC-544 significantly increased survival time to 41 days while rituximab had a
profound effect, increasing survival time to > 125 days (significantly greater than

10 CMC-544, p<0.05). Delaying dosing until the tumor cells had an opportunity to
circulate (homing) and deposit in the target tissues (established model) changed the
results for CMC-544 and rituxumab (Rituxan™). CMA-676 again had no significant
effect on survival times (Figure 24, Table 8). Rituximab (Rituxan™) increased the
average survival time to 62.6 days while CMC-544 improved the average survival

15  time to 83.5 days. There was no significant difference between the effects of CMC-
544 and rituximab (Rituxan™) in the established model.

TABLE 8 DESCRIPTIVE MEASURES OF SURVIVAL TIMES

Study Compound | Average Median Standard Minimum | Maximum | Number
Survival Survival Deviation Survival Survival of

. Time time Time time Animals
CMA-676 32.9 34.0 3.9 28.0 36.0 7
Developing | CMC-544 41.0 38.0 10.1 32.0 60.0 7
Model | Rituximab | 1284 | >1300 4.7 119.0 >130.0 7
Vehicle 27.2 28.0 1.4 25.0 28.0 8
CMA-B76 33.7 31.0 4.8 30.0 42.0 7
Established | CMC-544 83.5 76.5 41.6 34,0 >130.0 8
Model Rituximab 62.6 37.0 46,2 31.0 >130.0 7
Vehicle 30.5 29.0 3.6 27.0 36.0 8

20 A preliminary study was conducted to determine if rituximab (Rituxan™) had

any effect, either positive or negative, on the survival response of CMC-544. CMC-
544 (160 pg/kg) was administered with and without rituximab (Rituxan™) (20 mg/kg,
labeled the high dose drug combination (HD)). In addition, lower doses of CMC-544
(80 pg/kg) were co-administered with lower doses of rituximab (Rituxan™) (10
25  mg/kg). The compounds were not given separately at the respective 80 pg/kg or 10
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Established Model CMA-676 33.7 31.04,6 30.042,0 7 CMC-544 83.576.541.6 34.0 >130.08
Rituximab 62.6

mg/kg doses due fo the limited number of mice in the study. This combination, CMC-~
544 (80 ug/kg) with rituximab (Rituxan™) (10 mg/kg), was labeled the medium dose
combination (MD) and- was run to determine the feasibility of lower dose
combinations of drugs on SCID mouse survival. CMC-544 (160 pg/kg) and rituximab
(Rituxan™) (20 mg/kg), administered alone, performed as reported in the established

[6)]

model above. Each prolonged average survival times to 58.5 and 50.5 days,
respectively (Figure 25, Table 9). In combination, the average survival time was
slightly (though not statistically significant, p>0.05) improved to 64.4 days for the
high-dose combination. The medium dose combination of 80 pg/kg CMC-544 and 10
10 mg/kg rituximab (Rituxan™) significantly improved (p<0.05 vs vehicle-treated)
survival time to an average of 92.4 days. These results suggested that lower dose

combinations of CMC-544 and rituximab (Rituxan™) were warranted.

TABLE 9: DESCRIPTIVE MEASURES OF SURVIVAL TIMES FOR INITIAL

15 COMBINATION §TUDY
Compound Average Median | Standard | Minimum | Maximum | Number
Survival Survival | Deviation | Survival | Survival of
time Time time Time Animals
CMC MD+Ritux 92.4 >100.0 16.0 62.0 >100.0 10
MD
CMC HD+Ritux 64.4 58.5 26.7 200 | >100.0 10
HD ,
CMC-544 58,5 34.5 35.8 27.0 >100.0 10
Rituximab 50.5 41.0 26.4 30.0 >100.0 10
Vehicle 31.0 27.0 9.7 27.0 56.0 9

CMC MD = CMC544 medium dose, 80 ug/kg
CMC HD = CMC-544 high dose, 160 ug/kg
Ritux MD = Rituximab medium dose, 10 mg/kg
Ritux HD = Rituximab high dose, 20 mg/kg

20

A further combination study with CMC-544 and rituximab (Rituxan™) was

conducted. The following treatment groups were run: CMC-544 at 40, 80 and 160
ug/kg; rituximab (Rituxan™) at 5, 10, and 20 mg/kg; and CMC-544 at 40 ng/kg plus
rituximab (Rituxan™) 5 mg/kg, CMC-544 at 80 pg/kg plus rituximab (Rituxan™) 10

25  mglkg, and CMC-544 at 160 pg/kg plus rituximab (Rituxan™) 20 mg/kg. All doses of
rituximab (Rituxan™) slightly improved average survival time to the range of 33 — 40

days, (all doses p<0.05 compared with the vehicle-treated average survival time of
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37.0 45,2 31.0 >130.0 7 Vehicle 30.5 29.0 3.6 27.0 36.0 8 20A preliminary study was conducted to
determine if rituximab (Rituxantm) had any effect, either positive or negative, on the survival response
of CMC-544. CMC544 (160 pg/kg) was administered with and without rituximab (Rituxanw) (20 mg/kg,
labeled the high dose drug combination (HD)). In addition, lower doses of CMC-544 (80 pg/kg) were
co-administered with lower doses of rituximab (RituxanTM) (10 25mg/kg). The compounds were not

given separately at the respective 80 pg/kg, or dases due.to.the Jmi icei
the study. This rﬁbFrla’dfﬁw?%Mé%%ﬁt%cﬁ%%%&%%%?hgé?ﬁit&%@k Iﬁgrr%%b%?ﬁégsg:gﬁé?ed
the medium doseicombiatiots (B e WaBEIPTH wiskefiinsodidife A8RSIIEH o Hirec@diEE two
k), A0S e O e oot e, ool ahove F oo pralonge

: . , performed as reported.in t stab|i I d
average survivalRFRETE8 8 41a %‘(Tﬁvéé)}@%s@é%f{\?e%?(%auhr% g@mgﬁ?et .Oll\é%é%gn%%%r? ,ntgllﬁi
average susvivatiitoeswasadigitly 4thpolia nesctasistifimnniigrmave o0 PinRyrs9eR B8 days

for the high'qosﬁ‘n‘{g Ination:; the.magintdesewembinatpnef 80 aeia QYK Bddeand CMEO mg/kg
rituximab (RituxanTM S|gn|f|cargtly improved §g<0.05 Vs vehicle-tﬂeated .suryi %t' ta.ap, average of
92.4 days. These#esOits 30RGO4 tRAMSReITIREE LGN BITAROHY SF E’M&qf\j and fituximab (Rituxen

Tm) were warragteg combinationTABLE $D ESTRIPHY RiIMEABUNRES s (ARVINE FRFESOFOR
INITIAL 15COM§M&QQ‘(§;¥HQ\@WC%§0US than the high dose of 160 pg/kg.

10 Rituximab (Rituxan™), in combination with CMC-544, had no obvious effect
on CMC-544’s activity in the disseminated B-cell model in SCID mice at the doses
tested (see above). Whether CMC-544, co-administered with rituximab (Rituxan™),
resulted in either enhancement or inhibition of anti-tumor activity was also evaluated
using the subcutaneous RL B lymphoma xenograft model in Balb/c nude mice. In the

15  subcutaneous B lymphoma model, tumors were staged to an average fumor mass of
300 mg after which the two therapeutics under study were administered IP. CMC-544
was used at 20 or 80 pg/kg Q4Dx3 with or without rituximab (Rituxan™) (20 mg/kg
Q4Dx3). The co-administration of rituximab (Rituxan™) neither enhanced nor
inhibited significantly (p>0.05) the therapeutic efficacy of CMC-544 (Figure 28).

20 Rituximab (Rituxan™), administered aione, inhibited RL B lymphoma growth (57%
inhibition of tumor growth at day 20, p<0.05 vs vehicle-treated) in this study, similar
to that observed with the lower dosage of CMC-544.,

The combination chemotherapeutic regimen CHOP (cyclophosphamide,
doxorubicin, vincristine, and prednisone) is the most commonly used treatment

25  modality for non-Hodgkin lymphoma patients. The anti-tumor effect of CHOP was
compared with that of CMC-544 in established RL B lymphoma xenografts. Individual
components of the CHOP regimen were used at their respective maximum tolerated
dosés assessed in nude mice (data not reported) and were as follows:
Cyclophosphamide (C) 40 mg/kg IP, doxorubicin (H) 3.3 mg/kg IP, vincristine (O) 0.5

30  mog/kg IP, and prednisone (P) 0.2 mg/kg PO. CHO were administered Q4Dx3 and P
was administered PO, Q2Dx5. CMC-544 was administered IP, Q4Dx3 at a dosage of
160 pg/kg calicheamicin equivalents. The CHOP treatment initially caused a
significant inhibition of the RL B lymphoma growth (Figure 29). However, 3 weeks
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Compound Average Survival time Median Survival Time Standard Deviation Minimum Survival time
Maximum Survival Time Number of Animals CMC MD+Ritux MD 92.4

later, tumors re-grew with similar growth rates as the vehicle-treated group. In

contrast, the antitumor effect of CMC-544 was complete and lasted throughout the

experimental period. These results suggest that CMC-544, at a dose significantly

lower than the maximum nonlethal dose in nude mice, was more efficacious than the
5  CHOP combination therapy.

These studies showed that rituximab (Rituxan™), added to CMC-544 caused
a significant increase in CMC-544’s cytotoxic activity observed with Ramos B
lymphoma cells. A synergistic interaction in Ramos cells for rituximab (Rituxan™)
and glucocorticoids was also recently reported. Additionally, a synergistic growth

10  inhibition in 4 of 8 additional cell lines was observed with rituximab (Rituxan™) when
given in combination with 10 yM dexamethasone.

Rituximab (Rituxan™) by itself, 0.4 to 10 pg/ml, was reported to cause a
significant, though small (18% maximum) inhibition of Ramos cell growth.
Additionally, it was active in 6 of 8 B-cell non-Hodgkin lymphoma cell lines when

15  incubated at 10 pg/ml (48 h incubation). Ghetie ef al, showed that rituximab
(Rituxan™), 10 pg/ml, caused a 6.2% increase in apoptosis (versus 3.5% in vehicle- -
treated cells) after 24 hours incubation with Ramos cells. In the current studies,
rituximab (Rituxan™), at doses 20 and 200 pg/mi had no effect on Ramos cell growth
when administered alone. In mice, there was no evidence of any interaction between

20 CMC-544 and rituximab (Rituxan™) in either the disseminated model or the
subcutaneous xenograft model. The drug combinations tested did not interfere with
each other's effects nor enhance them. Whether reducing the doses of each drug in
the disseminated model will change this observation needs to be determined.

The disseminated B-cell lymphoma model with Ramos cells has been

25 described by Flavell ef al. Median survival times for vehicle-treated mice were
reported to be 34-36 days. Mice developed hind-limb paralysis and progressed to
becoming moribund, dying soon after. Histological analysis of the organs revealed
that the most commonly involved organs were the adrenal gland, spleen and sub-
arachnoid space. The sub-arachnoid space infiltrate frequently extended into the

30  brain. Rituximab (Rituxan™) performed well when administered in the early phase of
the disease process for the disseminated SCID mice (Figure 23), but was less
impressive when administered at day 9 in the established phase of the model (Figure
24). Rituximab (Rituxan™), being of the 1gG1 isotype, most likely works through the
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>100.0 16.0 62.0 >100.0 10 CMC HD+Ritux HD 64.4 58.5 26.7 29.0 100.0 10 CMC-544 58.5 34.6
35.8 27.0 >100.0 10 Rituximab

mouse host effector mechanisms. These mechanisms include complement-mediated
cytotoxicity and/ or antibody dependent cellular cytotoxicity through recruitment of
natural killer cells that are present in SCID mice. The injected Ramos tumor cells are
probably more susceptible early on to the host immune mechanisms that are
5  activated by rituximab (Rituxan™), before the cells have an opportunity to infiltrate
into the affected organs. The unconjugated G5/44 antibody (the targeting molecule in
CMC-544) had not yet been tested in the disseminated tumor model in SCID mice,
but it had no effect when administered in subcutaneous xenografts. G5/44, being of
the 1gG4 isctype, would not be expected to activate the host effector mechanisms
10  and, therefore, would not produce anti-tumor activity.

Calicheamicin conjugated G5/44 (CMC-544) behaved in the opposite fashion
than rituximab (Rituxan™), producing better results when administered in the
established phase of the disease. The reason for CMC-544 performing better in the
established phase is not clear, but the established phase more closely represents the

15  clinical situation. CMA-676, the isotype matched, nonbonding control conjugate, did
no have any significant effects on the average survival times. The results in the
disseminated SCID model clearly suggest that the doses of CMC-544 need to be
reduced to determine the maximum efficacious dose (MED). The 160 pg/kg dose
was less active than the lower doses of 80 and 40 p/kg. It is not clear why this is so

20  but the 160 pg/kg dose may be well over the MED. Further studies are planned to
address this issue.

Mohammad et al., used CHOP therapy (Cyclophosphamide (C) 40 mg/kg IV,
doxorubicin (H) 3.3 mg/kg 1V, vincristine (O) 0.5 mg/kg 1V, and prednisone (P) 0.2
mg/kg PO) in a model of subcutaneous xenografts with a diffuse large cell lymphoma

25  cell line, DLCL. The doses used for the CHOP therapy were determined to be their
maximum tolerated dose. Therapy, CHO given once IV and P, given daily for 5 days,
was rated ‘active’, producing a T/C of 25.8%. No tumor cures were recorded. The
résults in the mode! described by Mohammad et al., appear similar to those observed
with CHOP therapy (administered [P, Q4Dx3) in the RL model described herein. In

30 neither study did CHOP prbduce long-term cures, unlike CMC-544.
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50.541.0 26.4 30.0 >100.0 1 Vehicle 31.0 27.0 9.7 27.056.0 9" CMC MD = CMC544 me um dose
uu pg g CMC HD = CMC-544 high dose, 160 pg/kg Ritux MD = Rituximab medium dose, 10 mg/kg ’
F.\’ItU).( HD = Rituximab high dose, 20 mg/kg 20 A further combination study with CMC-544 and
rituximab (RituxanTM) was conducted. The following treatment groups were run: CMC-544 at 40, 80
?g? 160 _I[?I?/I/)kg; ritu/ﬁimacb (cl?ituxanTM) at 5, 10, and 20 mg/kg; and CMC-544 at 40 pg/kg plus ritu,ximab
ituxan m 1C- Ikg-RIYS, HEuXi (Ritxan C-544
160 pg/kg plus rﬁ%ﬂ?ﬁaﬁlxl(ﬁ?t%%)n )l\g% &%%%@ﬁﬁo@ig 0 Mﬁéméﬁﬁﬁg%@llﬁﬁi;gmprovedat
average survival time to the range of 33 - 40 daysﬁgwab%%s p<0.05 compared with the vehicle-treated

a . . -
verage survival e atment Average | Median | Standard | Minimum | Maximum Number
Survival | Survival | Deviation | Survival Survival of
Time Time Time Time Animals
CMC-544 40 118.80 125.00 19.29 84.00 125.00 10
pg/kg ‘ t
CMC LD + Ritux | 125.00 126.00 0.00 125.00 125.00 10
LD
CMC-544 80 118.22 125.00 17.86 71.00 125.00 9
pky
CMC MD + 125.00 125.00 0.00 125.00 125.00 10
Ritux MD
CMC-544 160 85.22 82.00 40.37 35.00 128.00 9
pg/kg
CMC HD + 91.30 100.00 36.31 44.00 125.00 10
Ritux HD
Rituximab 5 40,70 36.50 9.57 34.00 64.00 10
ma/kg
Rituximab 10 33.80 34.00 3.26 29.00 41.00 10
ma/kg
Rituximab 20 40,50 34.00 | 1545 31.00 82.00 10
mga/kg '
Vehicle 25.80 2500 | 3.12 22.00 34.00 10
CMC LD = CMC-544 fow dose, 40 pglkg Ritux LD = Rituximab low dose, 5 mglkg
CMC MD = CMC-544 medium dose, 80 yglkg  Ritux MD = Rituximab medium dose, 10 mg/kg
5 CMC HD = CMC-544 high dose, 160 ug/kg Ritux MD = Rituximab high dose, 20 mg/kg
EXAMPLE 9

STABLE FORMULATIONS OF CMC-544

Stable formulations of CMC-544 for in vivo administration were prepared by

10  adding diluents, excipients, carriers and stabilizers. Following HIC chromatography,
the chromatographic fractions are assayed by SEC-HPLC and multiwavelength UV
analysis. Appropriate fractions were selected for pooling on the basis of the above
analysis, which provided information on aggregate content, protein concentration,

and calicheamicin loading. Excipients, stabilizers, bulking agents and buffering

15 agents were added to stabilize the solution. Since CMC-544 can undergo
degradation via a number of degradation pathways, physical instabilities need to be
considered in the development of formulations. One of the main considerations in

the development of formulations is that the rate of hydrolysis of calicheamicin from
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25,8, Figure 26, Table 10). The CMC-544 high dose, 160 pence, improved average survival time to 85
days, consistent with the results reported in the earlier two studies. Combining CMC-544 with
rituximab (Rituxan™) made no significant improvement in the survival times (Figure 27, Table 10). The
two lower doses of 5CMC-544 (80 and 40 pg/kg) each significantly improved (p<0.05) average survival
times above that of the high dose CMC-544. For the 40 and 80 pg/kg doses of CMC- 544, 90% and
80% of the mice, respectively, were still surviving at 125 days. Both drug. ? ' : had
100% of the mi@?sﬂ?@%hmﬂ’%ﬁf’ﬁg’."ﬂg\%%w olgegeo @ﬂ%ﬁ%ﬁﬂg;%eﬁb%g&%aﬂiﬁﬁﬁ%ﬁhe high
dose of 160 pg/kp-1DRittiximam(Ritbram3intaivesblnaassttiannreadetsion RhihassisisaYERact on
CMC 544's actiylyp s Jiererif Fos batarehi SR nioH ahieakoseatstodd(sikbatiove).
Whether CMC- 44, co-administered with rituximab (Rituxan”), resulted in either enhancement or
inhibition of antiW%F%@ﬁ\FﬁVW‘é?glso evaluated using the subcutaneous RL B lymphoma xenograft
model in Balb/c nude micavisidhied 5 feahclatereciis BaywiproarelsbaaMiRimdRE (HiYe-apatvo an

average tumor mass of 0&@%@237%4‘4‘%@%96@ therapauties tseniathheweeyadatioistaned IF.

CMC-544 was used t 20 or 80 pa’kg Q40x3 with or without ritu>.<imabh %ithap'l;)lylga(&gl gA Q4Dx3).

The co-adminispayRiscbinstaRiiban AL A NEHHETSHR g%&?:l”ﬁ%‘r’%%h. fted significant %p} .05) the

therapeutic efficagy AfGME-244d(Ft e RB)it OofRitexinmits tikituxieificiahiaiste PEER BRM & Siffibited

RLB 'ymphomas[%f%"ﬂ é?"é‘gﬁ‘@ﬁ%ﬁé}]%m@ @owih atalan29. ped. 0k vsiyehiglet tated)dn this
with the

study, similar to that obsefved with the lower dosage of CM -54Aéf ; Tgefcgwb@dag uentl
chemotherébeutiéaaginmsi ePRIBABY eidPR BRI RES SRBRIBRT\Vinkristing, an p%gnlso%’e) is the
most commonlysHsagtiegatiaentads chuedalitysfar hoffadodgrasnyniphosiatpatientd THe&Rti-tdMor
effect of CHOP was C&Wﬁ%{f%ﬂ%g@%&&%&% R EHeRIShad Bk PHpphema XeRogiAjEs.

Individual componéntS o P regimen were used at their espective maximum.tqler doses
assessed in nud¥ e GaRERErFERD ) B & \;{fér%od‘é‘@lfév%?%{)g%p%(‘)sr%ﬂ%%ﬁg‘é?ag ﬁglkg IF,
doxorubicin (H) 3.3 4egtke #r. opneristinea(@)t@/SoBBifing/Kbe Fyuert pidcnisefieation @2‘&1@%‘3’@@. CHO
were admi%steregogﬁl%x%%]g 5’ was administered PO, Q2Dx5. CMC-544 was administered IF,
Q4Dx3 at a dosgge of 16 pg/kg calicheamicin equivalents. The Ct:HOI? eatmenéé ftially:Saysed a
significant inhibition of MB‘PH_QB%%BW&'H@ QF&WI‘P{LE@& Cfé‘jfj%ﬁé”%ur,l%p\slvge s later, tumors
re-grew with simijges@prehsateras tabiehisledreateybgrdizptinn deonsagdtiaimrinvtLidEasE ot
CME-544 was CO?‘:R'eetceo{?; %J?ﬁsst.edrHEOEHQB\%H%s”é%ngmﬁaly@@ﬂmeaﬂmeae aqsolarsuggest that
ific

CMC-544, at a ddse sign ntly lower than the maximum nonlethal dose in n i ore
efficacious than i BEHAWHRBHthRM SRS © Seﬁ?é‘g@?tutt&%@ghgv\?eaqjﬁqagtr%ﬁfi%%@%

(RituxanTr); added tocCIMGHaty crasetha signifitsinginoiessssdn. CNROSAes By ivideachivitye
observed with Raos B iynehamaicels Ayasiaisiisdplsiacionio Bamageela toriimate
(RituxanTm) an glrucocotticoi s was also recently reported. Addiéio ally, s H}%{ig&rgyv{hs_
10inhibition in 4 éfrB%éitIB%r%WfiH?sngogﬁs%}f}%g%ﬁﬁ%lﬂ%%mégw(%fuxé;rﬁ %) when given in
combination withsl®p W/ dexarvsthasanesen uRituximabdiitnanPivineyaaiing 286 toshiSwas
reported to cause a significant % masinp)iahikition ehRameseeligreavnce
Additionally, it W?seé%é%ge%%a%gpgq g%%ﬁ%%ﬁggﬁn I rrl1 hgﬂma cenlkflir,g.es whe _11§,)Fgr Qg@q at 10
pgiml (48 h2i$|cutﬁﬁbﬁf)ymﬁ@‘éttél?fswmgﬁﬂtﬁ%%a% GUUL OIS pg?ml, céﬁze 6.2%
increase in apoptpsisd e Eseisal Forin lvehitliecrectkescalls) alfiet\2 o WorRE IRRUBERSHANRCRARTS cells.
In the current stugsi_’%%, tritux;‘rin D(Riuxantmni-pidosesA0ane 2P pated kaehor efestemirangos cell

growth when admln_lsteoré?j' alone. In mice, there was no evidence of ny B‘t%%ﬁti%‘ %%%’%{?Qﬁ O%O
CMC-544 and ritm@ﬁ%ﬂ&mif@@ﬂ%‘%eﬁﬁ@?‘%’ﬁ%§%ﬁ%@&%§8 |'or the Subcutanéous xenograft
model. The drug gogdinaliensdested did not interfere with each other's effects nor enhance them.

Whether regucing the dazgs o eREb0dBIBETsREIBRtehIACE) uilsianor hineheeerarion
needs to be determined. . ‘ . . f
conjugate. A preferred concentration of 0.01% is used with a potential range o

0.005-0.05%. Tween is also added to the formulation at a concentration of 0.91-

0.05% by volume.
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The disseminated B-cell lymphoma model with Ramos cells has been 25 described by Flavell et at.
Median survival times for vehicle-treated mice were reported to be 34-36 days. Mice developed
hind-limb paralysis and progressed to becoming moribund, dying soon after. Histological analysis of
the organs revealed that the most commonly involved organs were the adrenal gland, spleen and
subarachnoid space. The sub-arachnoid space infiltrate frequently extended into the 30 brain.
Rituximab (RituxarlTM er(egé%? W%I!aw% %aggigggg%rﬁd“ip ihe radyirhase hiberdisease process
for the disseminated mice ( |gureyz , but was less impressive when a min'steﬁr%d at day 9 in
the established iptrsecoththeffisrtsl(Pidtife2). RtHRAHD PRIRTRSN T Ry 2 fét%é"lgf@ﬁs%type,
most likely workssthy quahchiesmesss ke effactororephantiitarEhelsndthasisrhsaih slediem
complement-mediated cytotoxicity and/ or anfi cell : igi ghnkgeruitment
%’:ﬂ.' é{r%%ﬁ) 2}6}/ 2 %%?‘Sérﬁ%gé{rﬂﬁg%p@@&ﬁ% WUAR GYECLREEITY HREOHE ks

of natural killer 84| resentin nice. The injected Ramos tumor cells are rog}ably more
susceptiblesearkyasiiytty cisilinsst. iPPHMAEEHRRS MY Ghaf A Re BRI SRR Fit Uity (RN Tm),
before the cells haygmnapropuRiaH s nfiairintn)ihe @ffe ciedoorgan 0T hevuscdhjugaieids 144
antibody (the targefing molecule in CMC-544) ha. t. in the disseminated tumor
model in SCID rﬁ%@?ﬂﬁ?ﬁsﬂ%c?%oggﬁglﬁwﬁﬁe% g&%ﬁ%@s@ﬁeﬁ%ﬁ%ﬁgﬁ%neous xeno%rafts. 05/44, being

of the 1g34 isotype, wokildepezdsaiatipe dasmiraiantie BN HRRIREIRE R MPRINIERTEME ISR Rierefore,
would not produgg APticMMAACH\Htyag/mL, Galiehraminin sonjugateOS&HH {CUEY%43) ebeived in
the opposite fashion than rituxi (RituxanT"), produei 9 ul inistered i) the
establishe@pha%%%f%@%'é%gg%hyé\gggﬁ f%@(fl@l’%%&ﬁgggﬁélhgﬁ%gﬁgiﬁkgﬂstab iskt:)gd phase
is not clear, but trsgstabiiskttpinesd Adid crideh e presWAtEth& s THIRY S iRRFISEMAB 76, the

isotype matched, nonbonding copisplsaniHoate: gid ne hewe, appisianiicantastiectbondhiiavirage
survival times. The results in the disseminated SCID (r;%c))degéggrl
ol ¥8se’

S st tha dpse MC-544
need to be redufeaad defefeRTehiSMREIRTH SFidk (&E@%ﬁ%g 1 é%%’/k%g%dﬁége\gvas less
active than the |gwiersipRes B8 and #0ipitkd fieezadriteastamgitrisrisies ZDB06 PRESFBOSY/RY dose

may be wejl.ovey the M%P-f%@ﬁ@ﬁ%%%%ﬁ% addsasathis (st is heldohaimnad et al.,

used CHOP therapy (E]yc%pshos amide (C) 40 mg/kg IV, doxarubicin rgHgé%g mrg/ g lvmgjp§g§tine (0)
0,5 mg/kg 1V, artétprssrtigeras (B9 S2tamgi P@?ﬁﬁ”&*&@ﬂﬁ%@u@&ﬁﬁ 24as %nOngﬂs With A diffuse
large cell lymphemaRpseliingndil Gls fhedases yusedufoitisaliOR thersgnpusry detemstsed to be

their maximum tolerated dose, T p Q Qi e , givesh dailyfpid days, vwag rated
nééaaT yb%?@%% Yor CHQMRIQNSE NMpBRAIR: G risP

‘active’, produci o tumor cures were recorded. The results in th§ rpodTl!#Qescribed
by Mohammad deaipeapipeasBimiaF tdaHoEs obiBa Witk CHO Pt APy (dtHiRiSBISF ¥ "B 4Dx3)
in the RL mgdel deseringd hesieiss r: 308kt stuety didaBit@Repreded ddngrierydcyings, Alrifike

CMC-544. TABLE 10: DESCRIPTIV 9) RVIVAL Bl 1 .
STUDIES Treatrfidh¢ ﬁ}gpaa% ﬁrwgl“%ﬂﬁEﬁ%éf?%ﬁe» FSYRY YA FHMERQR/EOMBIBANT AN

stoppered.
Table 11 sets out the differences in the formulation used for CMC-544 and the

formulation used for CMC-676. Significant differences between the CMA-676

25  formulation and the formulation used for CMC-544 include reduced protein
concentration in the new formulation (0.5 mg/mL), the use of tromethamine as a
buffer and the presence of 0.01% tween 80. This results in the reconstituted CMC-
544 in fhe new formulation being clear as opposed to the turbidity seen in the
reconstituted CMA-676 formulation (see Tables 12 and 13).

30
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Me_dian Survival Time Standard Deviation Minimum Survival Time Maximum Survival Time Number of
Animals CMC-544 40 pp/kg 118.90 125.00 19.29 64.00 125,00

TABLE 11: COMPARISON OF THE CMA-8768 FORMULATION AND CMC-544
FORMULATION FOR CMC-544

CMA-876 Formulation CMC-544 Formulation
Protein 1.0 mg/mL 0.5 mg/mL
Concentration
1.5% sucrose, 0.9% 1.5% sucrose, 0.9% Dextran
Formulation Dextran 40, 100 mM 40, 0.01% tween 80, .01%
sodium chloride, 5 mM polysorbate 80, 50 mM sodium
phosphate buffer chioride, 20 mM tromethamine

5 TABLE12: STABILITY AND PHYSICO-CHEMICAL OBSERVATIONS OF THE CMA-
676 AND CMC-544 FORMULATIONS FOR CMC-544 AT 5°C.

CMA-878 Formulation CMC-544
Formulation
Time Initial 2 weeks Initial 2 weeks

Physical Observation Slightly tqrbid Slightly turbid | Clear Clear

PH 7.5 7.5 7.8 7.8

Total 1.07 1.07 0.52 0.52

Protein(mg/mL)

Total Calicheamicin 67 87 57 57

(ng/mg of protein) ‘

Unconjugated 1.21 2.82 0.97 1.13

Calicheamicin

(ng/mg of protein)

% Aggregates 3.03 2.81 1.59 1.70

T4



10 CMC LID + Ritux LD 125.00 125,00 0.00 125.00 125.00 10 CMC-544 80 p/kg 118.22 125.00
: . : . . .00 17.86
71.00 125.00 9 CMC MD + Ritux MD 125,00 125.00 P

10

TABLE 13: STABILITY AND PHYSICO-CHEMICAL OBSERVATIONS OF THE
CMA-676 AND CMC-544 FORMULATION LYOPHILIZED AND STORED AT 25°C

CMA-676 CMC-544 Formulation
FORMULATION
Time initial 4 weeks Initial 4 weeks

Physical Observation of Slightly Slightly Clear Clear
Reconstituted Conjugates turbid turbid
PH 7.5 7.5 7.8 7.8
Total Protein (mg/mL.) 1.03 1.03 0.51 0.51
Total Calicheamicin (ug/mg of 67 67 57 57
protein)
Unconjugated Calicheamicin 1.13 1.03 1.08 0.94
(ng/mg of protein)
% Aggregates 2.63 2.96 1.49 2.08

All references and patents cited above are incorporated herein by reference.
Numerous modifications and variations of the present inventions are included in the
above-identified specification and are expected to be obvious to one of skill in the art.
Such modifications and alterations to the conjugation process, the conjugates made
by the process, and. to the compositions/formulations comprising conjugates are

believed to be encompassed within the scope of the claims.
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0.00 125,00 125.00 10 CMC-544 160 /kg 85.22 82.00 40.37 35,00 125.00 9 CMC
' ' - ’ : HD + R
91.30 100.00 36.31 44,00 125.00 10 Rituxlmab 5 ftux HD
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82.00 10 Vehicle 25.80 25,00 3.12 22.00 _......, 34.00. 10 ux LU = Qtuxlmao, CM MD =
CMC-544 medium dose, 80 pg/kg Ritux MD Rituximab medium dose, 10 mg/kg 5CMC HD = CMC-544
high dose, 160 pg/kgRitux HD = Rituximab high dose, 20 mg/kg EXAMPLE 9 STABLE
FORMULATIONS OF CMC-544 Stable formulations of CMC-544 for in vivo administration were
prepared by 10 adding diluents, excipients, carriers and stabilizers. Following HIC chromatography,

the chromatographiggf_r%t?i’gﬂ}%ea@ ?%?XEH,P%%ERE@EP}QW,”@HHH@‘V@.‘QMUMM anpdysisHaq

Appropriate fractions were selecté pooling on the basis of the above analysis, which provided
information on aggregd# 8dhtent, protein concentration, and calicheamicin loading, Excipients,

stabilizers, bulking agepisyasnslbuifesingeEls Pgeiats Seeenadd8d tD stebiizentheéesolRiodBitmwel-
CMC-544 can undergo,dedradation V%ﬁ%‘%@%@a‘%‘ﬂ%‘&w Paiiways: paysicatinstabiities need
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CD-22 antibody must be maintained. In addition, precipitation of the calicheamicin- antibody conjugate,
which can occur under certain pH and concentration conditions, needs to be minimized. 5In
developing a formulation of a monomeric calicheamicin derivative-antibody conjugaté,sthefpH of the
formulatign is critical, as this minimizes degradation and physical instability. A pH of 8.0 was selected
to minimgmarolysis of calicheamicin and maintain adequate solubility of the conjugate. Additional
data, obtained using SOS-PAGE and antigen binding ELISA, indicated that the significant structural 10
integrity and spécificity SiheLRTBGAHILIRATRATHLD 52 APRINSF BBOEEHSERFEATR) tromethamine
was choserivagva/mifferingoagentdowitaimtiiced pi afrB.Gatéhfedts omatiCé buffedoefdrimglude dibasic
sodium or potagsiyasphopphate. The range of buffer concentration can be 5 to 50 mM. A preferred pH
range of 7.5 to 8h5 is. suggested for optimum stability/solubility. The current pH specification for the
finished 15prod\'t\J/c?ri%m7.O-9.O. Although the stability of the buffered conjugate solutions is adequate for
the short time, [BH§-a8ASRMity is poor. Lyophilization is used to improve the shelf life of the
conjugates. Th rablgmsyassiedictedivaitls typahitizaticnacing roteiiviselniionfare tvell documented, and
the loss %@59@%’%&@%@&1%% ¥i$igpeture 20 can occur during freezing and drying
processes. Sucrose is included in the formulation to act as an amorphous stabilizer of the conjugate
and maintain the $A&FAPARESHty of the antibody during freezing and drying. Concentrations of 1.5-
5.0% w/v sucroBehhge triegelerdingricadditdiedecpulgsEioc makmgusy dimt becsliss@eiaran 40 or

hydroxyetbytatasch canheineocpalatad to wabanaadhe appearance 25 and physical rigidity of the

lyophilized Cak‘?&?é-%-W%rgr?atiﬁﬂe%fn%?}'&eﬁ%tw weight. These materials form lyophilized cakes at
relatively low concentrations and can be used to minimize the overall solids content of the lyophilized

formula, thus pSAMifIRGNGPEPABIeHEe 36 5 Ping. Formulation studies have used a Dextran 40
concentration of10.9% dsigineihta80Relpsiridat e i thelacdibddn tekiningatihesrepihance the

solubilitydgrm\@qgjm_gaim% wﬂgrg@@g@,@@mg@dggn of 0.01% is useq with a potential range of
0.006-0.05% Typen is,alsgAed tadhe formulaiion a4 sanceriralion ol 24, 0058y volume.

An electrolyte may also be present in the formula and may be used to improve the efriciency of the

final purifERBHPRASE: 8YHIRH THYAEALGCAlN dSeded'eohaRMTAtDA BrRIWiRT f 0.1 M.
Additionalcetectitibytesnsucings sivme sutfaiterpraycaiste hativséoh i dyreplngeimerdieirsddium chloride
since it mayfsh mﬂr%éigfﬁlye@@gmf(?@gar@%@r@mét%alﬁgimbg%gnﬁégc&qwm% .gomrgilgﬁ% 1-%‘V8W
sucrose (bhy weight), 0.9% Dextran el .01% tween odium. chloride, 0.01%
polysorbaﬁ%%lé?%%%giaﬁf)‘%%rd 583,'{‘1 ?r)gvral%ﬁ?%&?nlg?Ubat' nr'éﬁ?@s%éﬁ%ﬁgﬂ oerrr?ﬁotﬁgtﬁ)r? the solution

prior to ly8paiie SaBIPROBreSente d1siotv: Cire-Baird & Hif Rl 9ieedrese?tos54 bRt He, 49extran 40
0.9% by weightritO sodium chloride 0.05 M, tween 0.01-0.05% by volume, polysorbate 80 0.01% by

weight, tromethamine Q.02 Mh P8 OnaBgwRIRs sl %%@@Ri%démsgdm&m%@ﬁ ata
temperature of +5C to 1g§§5h§ogtlma"¥a?g +5C); the solution | rozen at a free |2agl terprperature of -35C
; r

to -50C, @'Bﬁerﬁ%fﬁ/saeto i) ReTFoZeR égﬁjatloﬁi?s g%?é\é?@g t{ooa?ﬁ ?ﬁm%??}eese% y?ﬁ% ﬁé?) at a primary

drying pré&ssiaroepph— 10% by weight calicheamicin and with low conjugated fraction (LCF) below 10
percent from unconjugated antibody, calicheamicin derivative, and aggregated conjugates.

2. The method of claim 1, wherein the antibody is selected from a group consisting
of a monoclonat antibody, a chimeric antibody, a human antibody, a humanized antibody, a
single chain antibody, and a biclogically active antibody fragment wherein the biclogically active

fragment is a Fab, a modified Fab, Fab’, F(ab’), or Fv, or a heavy chain monomer or dimer.

3 The method of claim 2, wherein the humanized antibody is directed against the

cell surface antigen CD22.
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15 to 80 microns, (optimally at 60 microns); the freeze-dried product is held at a shelf temperature at
-10 C to -40C, (optimally at -30C), for 24 to 72 hours, (optimally for 60 hours); and finally thg SLLP
freeze-dried product is subjected to a secondary drying step at a drying pressure of 20-80 microns,
(optimally at 60 microns) at a shelf temperature of +10C to +35C, (optimally +25°C), for 15 to 30 hours
(optimally for 2624 holirs)mAthnre oS akemidevtbeteas tiseiboguammmiesthe BRECORIPRTERdrying. At the
conclusiamyehthenyeshiligaton syoles the vinksareranclefiled wihmisogesansEsioppedeat. Table 11
sets out the differences in the formulation used for CMC-544 and the formulation used for CMC-576.
Significant differences between the CMA-676 25 formulation and the formulation used for CMC-544
include reduced proteil8 BRI ThANENRER IBRATHRABHYG SYRGIRES, AL UEEBH tromethamine as
a buffer andghsspretEnceadf COMYsIN/EER 8D NEhigresults in the reconstituted CMC544 in the new
formulation being clear as opposed to the turbidity seen in the reconstituted CMA-676 formulation (see

Tables 12 and 13). 30_.TAB 1. COMPARISON OF T g ﬁ\-&é@ FQ Mlg TIK%N AND CMC-544
FORMULATIO ’FORT(‘SE/I]E%E Oé%fA- SR el e oneentration
1.0 mg/nSRrOPSSPRYARE ARG FRANMSARIPTSEY SEE SR P86 Dextran 40, 100 mM sodium chloride, 5 mM
phosphate buffer 1.5% sucrose, 0.9% Dextran 40, 0.01% teen 80, .01% polysorbate 80, 50 mM

sodium chloride; 20 mi irometRamingm PARkdrR ine BABIAY Yo BH YRk EirigiciAd-
OBSER\QA@-I(_QIIODNI%O:O&L';'dEa%%'\D& chain comprising SEQ ID NO:30.

8. The method of claim 2, wherein the antibody comprises SEQ 1D NO:1 for CDR-
H1, SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or residues 50 to 66 of
SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3,
SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ ID NO:6 for CDR-L3.

9. The method of claim 8, wherein the antibody comprises residues 50 to 66 of SEQ
ID NO:27 for CDR-H2.

10. The method of claim 1, wherein the calicheamicin is gamma calicheamicin or N-

acetyl gamma calicheamicin.

11. The method of claim 1 or 10, wherein the calicheamicin is functionalized with 3-

mercapto-3-methyl butanoyl hydrazide.

12. The method of claim 1, wherein the hydrolyzable linker is 4~(4-acetylphenoxy)
butanoic acid (AcBut).

13. The method of claim 1, wherein the additive of step (2)(b) is octanoic acid or its

salt.

14. The method of claim 1, wherein the additive of step (2)(b) is decanoic acid or its

saltl.
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676 AND CMC-544 FORMULATIONS FOR CMC-544 AT 5C. CMA-676 Formulation CMC-544
Formulation Time Initial 2 weeks Initial 2 weeks Physical Observation Slightly turbid Slightlg sutkid

Clear Clear PH 7.57.5 7.8 7.8 Total
15, The method of claim 13, wherein the additive is provided at a concentration of
200 mM.

16. The method of claim 14, wherein the additive is provided in a concentration range
of 30 mM to 50 mM.

17. The method of claim 1, wherein the chromatographic separation process of step
(3) is size exclusion chromatography (SEC).

18. The method of claim 1, wherein the chromatographic separation process of step
(3)is HPLC, FPLC or Sephacryt S-200 chromatography.

19. The method of claim 1, wherein the chromatographic separation process of step
(3) is hydrophobic interaction chromatography (HIC).

20. The method of claim 19, wherein the hydrophobic interaction chromatography
(HIC) is carried out using Phenyl Sepharose 6 Fast Flow chromatographic medium, Butyl
Sepharose 4 Fast Flow chromatographic medium, Octyl Sepharose 4 Fast Fiow
chromatographic medium, Toyopear! Ether-650M chromatographic medium, Macro-Prep methyl
HIC medium or Macro-Prep t-Buty! HIC medium.

21. The method of claim 19, wherein the hydrophobic interaction chromatography
(HIC) is carried out using Butyl Sepharose 4 Fast Flow chromatographic medium,

22. A composition comprising monomeric calicheamicin derivative/anti-CD22
antibody conjugates with reduced low conjugated fraction (LCF) below 10 percent and having the
formula,

Pr(-X-5-8-W)m

wherein:

Pris an anti-CD22 antibody;

X is a hydrolyzabie linker that is capable of releasing the calicheamicin from the
conjugate after binding and entry into target celis;

W is a calicheamicin;

m is the average loading for a purified conjugation product such that the calicheamicin

constitutes 4 — 10% of the conjugate by weight; and
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Protein(mg/mL) Total Calicheamicin (Fig/mg of protein) 1.07 1.07 0.52 0.52 67 67 57 57

Unconjugated Calicheamicin (Ltg/mg of protein) 1.21 2.82 0.97 1,13 % Aggregates 3.03 2.81 1,59
1.70

MCSLLP
(-X-8-8-W)y, is a calicheamicin derivative.

23. The composition of claim 22, wherein the anti-CD22 antibody is selected from a
group consisting of 2 monoclonal antibody, a chimeric antibody, a human antibody, a humanized
antibody, a single chain antibody, and a biologically active antibody fragment wherein the
biologically active fragment is a Fab, a modified Fab, Fab’, F(ab’); or Fv, or a heavy chain

monomer or dimer.

24, The composition of claim 22, wherein the anti-CD22 antibody comprises a light
chain variable region comprising SEQ ID NO:19 and a heavy chain variable region comprising
SEQ ID NC:27.

25, The composition of claim 22, wherein the anti-CD22 antibody is a humanized
antibody and comprises a light chain having a sequence set forth in SEQ ID NO:28.

26. The composition of claim 22, wherein the anti-CD22 antibody is a humanized
antibody and comprises a heavy chain having a sequence set forth in SEQ ID NO:30.

27. The composition of claim 22, wherein the anti-CD22 antibody comprises a light
chain comprising SEQ ID NO:28 and a heavy chain comprising SEQ 1D NO:30.

28. The composition of claim 22, wherein the anti-CD22 antibody has specificity for.
human CD22 and comprises a heavy chain wherein the variable domain comprises a CDR
having at least one of the sequences given as H1 in Figure 1 (SEQ ID NO:1) for CDR-H1, as H2
in Figure 1 (SEQ ID NO:2) or H2' (SEQ ID NO:13) or H2" (SEQ ID NO: 15) or H2" (SEQ ID
NO:16) for CDR-H2, or as H3 in Figure 1 (SEQ ID NO:3) for CDR-H3, and comprises a light
chain wherein the variable domain comprises a CDR having at least one of the sequences given
as L1 in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2 in Figure 1 (SEQ 1D NO:8) for CDR-L2, or as
L3in Figuré 1(SEQ ID NO:6) for CDR-L3.

29. The composition of claim, 22, wherein the antibody comprises a heavy chain
wherein the variable domain comprises a CDR having at least one of the sequences given in
SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16
or residues 50 to 66 of SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, or SEQ

ID NO:3 for CDR-H3, and comprises a light chain wherein the variable domain comprises a CDR
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TABLE 13: STABILITY AND PHYSICO-CHEMI CAL OBSERVATIONS OF THE CNIA-676 AND
CMC-544 FORMULATION LYOPHILIZED AND STORED AT 25C CMA-676 FORMULATI@N .11
CMC-544 Formulation Time Initial 4 weeks Initial 4 weeks Physical Observation of Reconstituted

Conjugates Slightly turbid 7.5 Sli htI turbid 7.5 Clear 7.8
having at I€ast one of the se es given'in SEQ 1D NO:4 for CDR-L1, SEQ ID NO:5 for CDR-

L2, or SEQ ID NO:6 for CDR-L3.

30. The composition of claim 22, wherein the anti-CD22 antibody comprises SEQ ID
NO:1 for CDR-H1, SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or
residues 50 to 66 of SEQ {D NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID
NQO:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ ID NO:6 for
CDR-L3.

31. The composition of claim 30, whersin the anti-CD22 antibody comprises residues
50 to 66 of SEQ ID NO:27 for CDR-H2.

32. The compaosition of claim 23, wherein the humanized anti-CD22 antibody is a
CDR-grafted anti-CD22 antibody.

33. The compaosition of claim 22, wherein the anti-CD22 antibody comprises a

variable domain comprising human acceptor framework regions and non-human donor CDRs.

34, The composition of claim 33, wherein the human acceptor framework regions of
the variable domain of the heavy chain of the antibody are based on SEQ ID NOS:21 and 22 and
comprise donor residues at positions 1, 28, 48, 72 and 97 in SEQ 1D NO:8.

35. The composition of claim 34, wherein the anti-CD22 antibody further comprises
donor residues at positions 68 and 70 in SEQ ID NO:8.

36. The composition of claim 33, wherein the anti-CD22 antibody comprises a
variable domain of the light chain comprising a human acceptor framework region based on SEQ
ID NOS:17 and 18 and further comprising donor residues at positions 2, 4, 42, 43, 50 and 65 in
SEQ ID NO:7.

37. The composition of claim 36, wherein the anti-CD22 antibody further comprises a
donor residue at position 3 in SEQ 1D NO:7.
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Clear 7.8 PH  Total Protein (mg/mL) 1.03 1.03 0.51 0.51, Total Calicheamicin (p.g/mg of otein) 67 67
57 57 Unconjugated Calicheamicin OA /r_g_ng_olpL_-otein_ 1.13 1.03 1.03 SLLF
, MCSLLY

38. The composition of claim 22, wherein the anti-CD22 antibody comprises a light
chain variable region comprising SEQ ID NO:7 and a heavy chain variable region comprising
SEQ ID NO:8.

39. The composition of claim 22, wherein the anti-CD22 antibody comprises a hybrid
CDR comprising a truncated donor CDR sequence wherein the missing portion of the donor
CDR is replaced by a different sequence and forms a functional CDR.

40. The composition of claim 22, wherein the calicheamicin is gamma calicheamicin
or N-acetyl gamma calicheamicin.

41. The composition of claim 22 or 40, wherein the calicheamicin is functionalized
with 3-mercapto-3-methyl butanoy! hydrazide.

42, The composition of claim 22, wherein the hydrolyzabie linker is 4-(4-
acetylphenoxy) butanoic acid (AcBut).

43, A method for the preparation of a stable lyophilized composition of a composition
of claim 22, the method comprising:

(a) dissolving the composition comprising the monomeric calicheamicin
derivative/anti CD22 antibody conjugate of claim 22 to a final concentration of 0.5 to 2 mg/mL in
a solution comprising a cryoprotectant at a concentration of 1.5%-5% by weight, a polymeric
bulking agent at a concentration of 0.5-1.5% by weight, electrolytes at a concentration of 0.01 M
to 0.1 M, a solubility facilitating agent at a concentration of 0.005-0.05% by weight, buffering
agent at a concentration of 5-50 mM such that the final pH of the solution is 7.8-8.2, and water;

(b) dispensing the above solution into vials at a temperature of +5°C to +10°C;

(¢) freezing the solution at a freezing temperature of -35°C to -50°C;

(d) subjecting the frozen solution to an initial freeze drying step at a primary drying
pressure of 20 to 80 microns at a shelf-temperature at -10°C to -40°C for 24 to 78 hours; and

() subjecting the freeze-dried product of step (d) to a secondary drying step at a
drying pressure of 20 to 80 microns at a shelf temperature of +10°C to +35°C for 15 to 30 hours.

44, The method of claim 43, wherein the calicheamicin of the calicheamicin

derivative is gamma calicheamicin or N-acetyl calicheamicin.
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0.94 "A Aggregates 2.63 2.96 1.49 2.09 5All references and patents cited above are incorporated
herein by reference. Numerous modifications and variations of the present inventions amdnﬂ ded in
the above-identified specification and are expected to be obvious to one of skill in the art. Stch

modifications and alterations to the conjugation process,.the conjugates magde by the process, and to

the compositjoﬁs,g/formﬁgt?&%tgoc%?ﬁﬁ?ﬁ%%gtgrﬁ?ﬂgia?gs? 3?@5?36&%%%?}%% i egﬁ?:gr}/ﬁup%ssed within the

scope ofpisielams 2 BIBRYGR AMPPEYL 2GhREHfe dRBM ifsheaTanibatre PBBaNgg4975), 2. T. G.

Hose andriBhatiy A. sinGl&EBAitiesd dde\and rugi diajicay Sy sie msiBod o &43a8r)whardih. he Patent No.

5877 296 fo -5, BAIG0I NS 7(3000. Bl i ENIND. BA1A 58,6, R BateniNo. 5712374 7
0. .

U.S. Patent. ,053,39 . Tramontano; et al., J. Mol. Recognit. 7:9 (1994).
monomer or dimer.

46, The method of claim 43, wherein the antibody comprises a light chain variable
region comprising SEQ 1D NO:19 and a heavy chain variable region comprising SEQ ID NO:27.

47. The method of claim 43, wherein the humanized antibody is a CDR-grafted
antibody having specificity for human CD22 and comprises a light chain having a sequence set
forth in SEQ ID NO:28.

48. The method of claim 43, wherein the humanized antibody is a CDR-grafted
antibody having specificity for human CD22 and comprises a heavy chain having a sequence set
forth in SEQ [D NO:30.

49, The method of claim 43, wherein the antibody comprises a light chain comprising
SEQ ID NO: 28 and a heavy chain comprising SEQ 1D NO: 30.

50. The method of claim 43, wherein the antibody has specificity for human CD22,
and comprises a heavy chain wherein the variable domain comprises a CDR having at least one
. of the sequences given as H1 in Figure 1 (SEQ ID NO:1) for CDR-~H1, as H2 in Figure 1 (SEQ ID
"NO:2), or H2' (SEQ ID NO:13), or H2” (SEQ ID NO:15), or H2” (SEQ ID NO:16) for CDR-H2, or
as H3 in Figure 1 (SEQ ID NO:3) for CDR-H3, and comprises a light chain wherein the variabie
domain comprises a CDR having af least one of the sequences given as L1 in Figure 1 (SEQ ID
NO:4) for CDR-L1, as L2 in Figure 1 (SEQ ID NO:5) for CDR-L2, or as L3 in Figure 1 (SEQ ID
NO:6) for CDR-L3.

51. The method of claim 43, wherein the antibody comprises a heavy chain wherein
the variable domain comprises a CDR having at least one of the sequences given in SEQ ID
NO:1 for CDR-H1, SEQ ID NO:2 or SEQ 1D NO:13 or SEQ D NO:15 or SEQ ID NO:16 or
residues 50-66 of SEQ 1D NO:27 or residues 50-86 of gH1 in Figure 6 for CDR-H2, or SEQ ID
NO:3 for CDR-H3, and a light chain wherein the variable domain comprises a CDR having at
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9. H. McConnell and Hoess, J., J. Mol. Biol. 250:460 (1995). 10. Nord at al., Nat Biotechnol. 15:772
(1997). 11. Nord at al., Protein Eng. 8:601 (1995). 12. Ku and Schultz, Proc. Natl. Acad. Sc., USA
92:6552 (1995). 1513. Markand at al., Biochemistry 35:8045 (1996). 14. Markand éﬂ%@
Biochemistry 35:8098 (1996). 15. Rottgen and Collins, Gene 164:243 (1995). 16. Wang et al, J. Bld.
Chem., R761bP250 t{EogB)ences givgn iIDS ER R & DR-LAirBERESN 8.1 SBRG8 7). 2018. 1.D.
Bernsteigretab, Nowrparopk128:867-881 (1992). 19. Kabat et aL Seqgencing. of Proteins of
Immunological Interest, 1:310-334 (1994). 20. POT publication No. WO 91/09967. 21. Yang et al., J

Mol. Biol., 254, 392-403 (1995). 2522. Low eta]., J. Mot Blot , ZQQi, 359-368 (1996%%( 23. Patten
etal., Curr. 0p|52B|ot&‘r%P”B’dﬁ&‘a?@sm(l%efj?%?@ﬂ%?ﬂB%B?{‘&%ﬁesﬁ%Pd’Dé\‘é? 6-7-88, (1996).
25. Cramérlﬁal {ONeuPeyr 3K, AB8Q9 B, of198)D NO: 1526 B GIMPEst NoedBr: 958 8027. U.S.

Patent Ng:d 87098 28 ebldSe LaiantdNeHs A3 871628r ChR.1Ratsnt Nonb879:23%3% U.S. Patent
NO. 58729 NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ ID NO:6 for CDR-L3.

53. The method of claim 52, wherein the antibody comprises residues 50 to 66 of
SEQ ID NO:27 for CDR-HZ.

54. The method of claim 43, wherein the antibody comprises a variable domain

comprising human acceptor framework regions and non-human donor CDRs.

55. The method of claim 54, wherein the human acceptor framework regions of the
variable domain of the heavy chain of the anti-CD22 antibody are based on SEQ [D NOS:21 and
22 and comprise donor residues at positions 1, 28, 48, 72 and 97 in SEQ ID NO:8.

56. The method of claim 55, wherein the antibody further comprises donor residues
at positions 68 and 70 in SEQ ID NO:8.

57, The method of claim 54, wherein the antibody comprises a variable domain of the
light chain comprising a human acceptor framework region based on SEQ ID NOS:17 and 18
and further comprising donor residues at positions 2, 4, 42, 43, 50 and 65 in SEQ 1D NO:7.

58. The method of claim 57, wherein the antibody further comprises a donor residue
at position 3 in SEQ ID NO:7.

59. The method of claim 43, wherein the antibody comprises a light chain variable
region comprising SEQ ID NO:7 and a heavy chain variable region comprising SEQ [D NO:8.

60. The method of claim 43, further optionally comprising a bioactive agent at a

therapeutically effective concentration.

61. The method of claim 80, wherein the biocactive agent is a cytotoxic drug.
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31. POT publication No. WO 98/20734 32. Trail P and Bianchi A., Current Opin. Immunol. ,
11:584-588, (1999). 33. Dubowchik G. and Walker M., Pharmacol. & Therapeutics, 83:67-123 (1999).
34. Bross P.F., Beitz J., Chen 0., Chen X.H., Duffy E., Keiffer-Bross P., Beitz J,, 5Chen GMGhe# X.,
Duffy E., Kieffer L,, Ray S., Sridhara R., Rahman % illiams G., Pazdur QOlin. Cancer Res.,
7:1490-1496 (Z001). T&WE‘QP&e‘Sﬂi’Te%p‘HWEP? ST VS BREAR S [t iman M., Invest.
New Drugs; 20: 395-406 (2002). 36. Sievers E., Larson R., Stadmauer E., Estey E., Lowenberg

E3., Dombret Hs3 10Karanestted diteokadd, MreBenhebibadihergant Ma igiradond, Olin. Oncol.;
19:3244-3254 (2001). 37. Larson R., Boogaerts M., Estey E., Karanes C., Stadtmauer E., Sievers E.,
Mineur P., Bennett J., Berger M., Eten C. et al. Leukemia; 16:1627-1636 (2002). 1538. Hamann P.,
Hinman L., Bey¥r C., KifdPr8 oUH&A4R; 80 Whatsindre Boashmarsintis B df Linker. Biocon;.
Chem.; 13:40-46 (2002). 39. Hamann P., Hinman L., Hollander 1., Beyer C., Lindh D., Holcomb R.,
Hallet W., Tsoughl., Upeglagihds, o3 BRshab Dvheled +Biagemiochem s $8:4%580R002pu3040. Lee M.,

Soc. 1035 1 TH G R PROM 9% P M MaT Al RR e e,
240:119814912poglspses. kelgsesy RaHEGTURaSiARIUSENKIET Y YogREBAYdSE. 2RMHRAKEM R., Onwueme
K., 25Rupper MenCseréhbshayvss eataBesigriy 6148 48x087,9¢26€0)annose, talose, heptose,
glucose, fructose, gluconic acid, sorbitol, lactose, mannitol, methyl a-glucopyranoside, maliose,
isoascorbic acid, ascorbic acid, lactone, sorbose, giucaric acid, erythrose, threose, arabinose,
allose, altrose, gulose, idose, talose, erythrulose, ribulose, xylulose, psicose, tagatose,
glucuronic acid, gluconic acid, glucaric acid, galacturonic acid, mannuronic acid, glucosamine,
galactosamine, sucrose, {rehalose, neuraminic acid, arabinans, fructans, fucans, galactans,
galacturonans, glucans, mannans, xylans, levan, fucoidan, carrageenan, galactocaroiose,
pecting, pectic acids, amylose, pullulan, glycogen, amylopectin, celiulose, dextran, pustulan,
chitih, agarose, keratin, chondroitin, dermatan, hyaluronic acid, alginic acid, xanthan gum, starch,
sucrose, glucose, lactose, trehalose, sthylene glycol, polyethylene glycol, polypropylene glycol,
glycerol, and pentaerythritol.

66. The method of claim 65, wherein the cryoprotectant is sucrose.

67. The method of claim 66, wherein the sucrose is present at a concentration of
1.5% by weight.

68. The method of claim 43, wherein the polymeric bulking agent is Dextran 40, and
is at a concentration of 0.9% by weight.

69. The method of claim 43, wherein the polymeric bulking agent is hydroxyethy!

starch 40, and is ai & concentration of 0.9% by weight.

70. The method of claim 43, wherein the electrolyte is sodium chioride, and is

present at a concentration of 0.05 M.
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Messmann R., L_/J?ir J.W %Wﬁ{%?él? ESE.‘% in. eetﬁ%rér in'Step (D) is dispenset into vials a
a temperature of +5°C.

76. The method of claim 43, wherein in step (c) the freezing of the solution in the

vials is carried out at a freezing temperature of -45°C.

77. The method of claim 43, wherein in step (d) the frozen solution is subjected to an
initial freeze drying step at a primary drying pressure of 60 microns and at a shelf temperature of
-30°C for 60 hours.

78. The method of claim 43, wherein in step (e), the freeze-dried product of step (d)
is subjected to a secondary drying step at a drying pressure of 60 microns at a shelf temperature
of +25°C for 24 hours.

79. A composition comprising a therapeutically effective dose of the composition of
claim 22 prepared by:

(a) dissolving the composition comprising a monomeric calicheamicin derivative/anti
CD22 antibody conjugate of claim 22 to a final concentration of 0.5 to 2 mg/mL in a solution
comprising a cryoprotectant at a concentration of 1.5%-5% by weight, a polymeric bulking agent
at a concentration of 0.5-1.5% by weight, electrolytes at a concentration of 0.01 M t0o 0.1 M, a
solubility facilitating agent at a concentration of 0.005-0.05% by weight, buffering agent at a
concentration of 5-50 mM such that the final pH of the solution is 7.8-8.2, and water;

(b) dispensing the above solution into vials at a temperature of +5°C to +10°C;

(c) freezing the solution at a freezing temperature of -356°C to -50°C;
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Res., 7,255-258 (2001). 61. Vincent T. DeVita, Samuel Hellman, Steven A. Rosenberg, Eds., Cancer
Principles and Practice of Oncology, 6th Edition, Publishers: Lippincott, Williams and Wilkins (2001).
2562. Edward Chu and Vincent T. DeVita, Physician's Cancer Chemotherapy Drug Manual{iCSLLP
Publishers: Jones and Bartlett (2002). MOSLLP CLAIMS: 1.A method for preparing a composition
comprising mortSeri¢ CREHSERRGR-aR AONE0R/AQABYS T6RFGAER R rhartEr HdNUShjugated
fraction (R@RUaefiy théTorisrates, 30 P skie-8r\ngratyrh et el Proist@iCantiBbtdy78 houkigra hydrolyzable
linker thal'; is ca}@@ple ?u@@@@gé%&@ﬁ@m@@{@mf@@?@r&l&@tﬁ@g&ga@mgg]ggaga_g entrydinto A
target cells; W is.a calic igin; . m,is t verage loadin a conjugation product suc
ther he co e 2R sl S R B G D BN
calicheamicin derivative. said method comprising the steps of. )adding the calicheamicin derivative to
the antibody whé&tein theecalichestioncn akemvit veneseinthe Bh%ed2derght of thesotéddday the  (2)
incubating&}s &SHIchRRMIG MG E ABEHNG BRHRILLIRR APB-RUSIGORMIIGHProtRINCRmpatible,
buffered sehiign haying 8,pH.indtie randeflom abou.116.9 (0 prduce.a eomposition comprising a
monomefic caicheamicin dervative/anting y co%Jugya?e, WHeErein the- Solttion further comprises (a) an
organic cOSRiERty 2Rl PR HitherBopRLTiRY AP ReASPohEDE: O1& CAITONSAY &8RHor its salt, and
wherein therioebatioimes. conducted at a temperature ranging from about 30C to about 35C for a
period of time ranging from about 15 minutes to 24 hours; and (3) subjecting the composition
produced in ste%

(2) to.a chromatogra gic separation. process to separate monomeric calicheamicin
Cerivative/antbedly comUGRBBTATSIoNTg n IHETTENGE SR A HORe oy e SR BT lficin and with
low conjugieddragtioiRgeCronEing £ pdrobit: tlormdmbenjughsttvanae (sgieanemeaaiisin derivative,
and aggregated morgugates. 2.The method of claim 1, wherein the antibody is selected from a group
consisting

82. The composition of claim 80, Wherein the anti-CD22 antibody is a CDR-grafted
antibody having specfficity for human CD22 and comprises a light chain having a sequence set

forth in SEQ ID NO:28.

83. The composition of claim 80, wherein the anti-CD22 antibody is a CDR-grafted
antibody having specificity for human CD22 and comprises a heavy chain having a sequence set
forth in SEQ ID NO:30.

84. The composition of claim 79, wherein the anti-CD22 antibody comprises a light
chain comprising SEQ ID NO:28 and a heavy chain comprising SEQ ID NC:30.

85. The composition of claim 79, wherein the anti-CD22 antibody has specificity for
human CD22, and comprises a heavy chain Whérein the variable domain comprises a CDR
having at least one of the sequences given as H1 in Figure 1 (SEQ ID NO:1) for CDR-H1, as H2
in Figure 1 (SEQ ID NO:2), or H2' (SEQ ID NO:13), or H2" (SEQ ID NO:15), or H2” (SEQ ID
NO:16) for CDR-H2, or as H3 in Figure 1 (SEQ ID NO:3) for CDR-H3, and comprises a light
chain wherein the variable domain comprises a CDR having at least one of the sequences given
as L1 in Figure 1 (SEQ ID NO:4) for CDR-L.1, as L2 in Figure 1 (SEQ ID NO:5) for CDR-L2, or as
L3 in Figure 1 (SEQ ID NO:6) for CDR-L3. :
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of a monoclonal antibody, a chimeric antibody, a human antibody, a humanized antibody, a single
chain antibody, and a biologically active antibody fragment wherein the biologically active fragment is a
Fab, a modified Fab, Fab', F(ab1)2 or Fv, or a heavy chain monomer or dimer. 3,The methtd@ 8k-Efaim
2, wherein the humanized antibody is directed against the cell surface antigen CD22. 4. The
method of claind®, whEreieptheosititihotlgiaioniprisesrairitiet atihirtyanablssegiberenmpiising SEQ ID
NE>119_ apd AR Siai %H@m_%%i@@;@admgﬁahags@%%%%%%? the seqRerde Gieshed oflc[:)lalilrrcl) 2,28
wherein tibady. is [ rises in.co , : 28.
6. The m%%?gg (ﬁ%%af% MF@T’E r% %ﬁg%ﬁ]kﬁ%o% Qégafﬁg{? rr{13 aﬁioég %\%E Eg\lgg‘gsn%rrcgogrg%r?&gi%eavy chain
ComprisiAGTSEFTONE SOSEQ DGR FrgtRioHSSr oo rEIFRG ARtIBBAy Eoffprrsedia light
chain comprisingCSE@I3DaNC: 1RBitanelia wieaein davarcanepfisiag S&QrENOCBR havingaiThe method of

claim 2, whersin th,aRubodh-cOnRIISESBE @ IRNG} f5r-DRsHE, IBRE:HoNebr.or, 3EQ ID NO:13
or SEQ IgE%SQ%?E% !%\CI):16 or residues 50 to 66 of SEQ ID NO:27 or residues 50-66 of gH1 in
Figure 6 for B -H ,Oé I5 0O:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2
and SEQ ID NO:6 for CDR-L3. 9. The method of claim 8; wherein the antibody comprises
residues 50 to 66.0f SE(Q tormipcxiddrfer diiR7 2vhereinlfe heoDethadiaidyatmdrsad 8N Dhe

calicheanisin is gamma eHighsamisin WM AsRY. srmBACHIseasiFq 1p Nd«FBe method of claim
1 or 10 herein the calicheamicin is functionalized with 3- mercapto-3-m th%l b%JF (t)?/uééﬁgramde.
&h ﬁ

12. The FEIHSE 8F BaifCl SRR e RYGNSE5E ThREPTE A (4%Ee Bh ic acid
(AcBut). NO:31g. Ghig-rifethiod 6F biaifnfar, Gittdinthe Bubifivefaf@REpLRY(1S) 35 SdRaNGIE &vid or sallt.

14. The mpthod of claim 1, wherein the additive of step (2)(b) is decano c acid or its salt. -80- 15.
The method of claim 13, wherein the additive is provided at a concentration of 200 mM. 16. The
method of claim 14, wnerein the additive is provided in a concentration range of 30 mM w 50 mM

17. The method8f clailReLCUHERIATRE AR Afat¥rEihiR sl RGP PR RASLoaILRSS (87 W/&ize
exclusiorbelw@hatSG@PPWSECHr COR-H2.

89. The composition of claim 79, wherein the anti-CD22 antibody comprises a

variable domain comprising human acceptor framework regions and non-human donor CDRs.

90. The composition of claim 89, wherein the human acceptor framework regions of
the variable domain of the heavy chain of the anti-CD22 antibody are based on SEQ ID NOS:21
and 22 and comprise donor residues at positions 1, 28, 48, 72 and 97 in SEQ 1D NO:8.

91. The composition of claim 90, wherein the anti-CD22 antibody further comptrises
donor residues at positions 68 and 70 in SEQ ID NO:8.

92. The composition of claim 89, wherein the anti-CD22 antibody comprises a
variable domain of the light chain comprising a human acceptor framework region based on SEQ
ID NOS:17 and 18 and further comprising donor residues at positions 2, 4, 42, 43, 50 and 65 in
SEQ ID NO:7.

g3. The composition of claim 82, wherein the anti-CD22 antibody further comprises a
donor residue at position 3 in SEQ ID NO:7.
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18. The method of claim 1, wherein the chromatographic separation process of step (3) is HPLC,
FPLC or Sephacryl 5-200 chromatography.  19. The method of claim 1, wherein the CSLLP
chromatographic separation process of step s hydrophobic interaction chromatography (ng). wE 20,
The method of claim 19, wherein the hydrophobic interaction chromatography g-_BC) is carried out
using Phenyl Seharolee e PRRPHBI LRI Ato HRSERIL el RO RN S IBREA s Elow
chromatctjeaphicablediann CutyirBieplidede ¥FRastFleweehyaireitogrighisicagiedieampTeyopearl
Ether-65@Wcchraatographic medium. Macro-Prep methyl HIC medium or Macro-Prep t-Butyl HIC
medium. 21. The method of claim 19, wherein the hydrophobic interaction chromatography (HIC)
is carried out using Butyl Sepharose 4 Fast Flow chromatographic medium.. =~ 22. A composition
comprising monomeric CafeABAREHeRTRIVer4iE A58V IR G SRS RN Y uced low
conjugatedrivaition §aGF; lbelonedDipemaenteasid baliamngpthieito Pr(-X-S-S-W)m wherein: Pris an
anti-CD22 antibody; X is a hydrolyzable linker that is capable of releasing the calicheamicin from
the conjugate after binding and entry ipto target cells; W.is a calicheamicin: . m is the average
oading o1 & putired cORUSHISE WrodLer eh T e S R TR A dcors B0 of e
conjugate by weight; and -81- MC SLLP (-X-S-S-VV)," is a calicheamicin derivative. 23. The
composition of daim 2xanboergisithe cnti@DBArdrtdbiodyeibisaetéoted droiv acgtaugicangisting of a
monoclonal antibody, a chimeric antibody, a human antibody, a humanized antibody, a single chain
antibody, and a hiologically active antibqdy fragment wherein the biologically active fragment is a Fab,
o Fab, ety LS BTGP & ekl B HIon POl AT 2 S5 S Cmpositon of
claim 22, wherein the ariti-CD22 antibody comprises a light chain variable region comprising SEQ ID
NO:19 and a hegwy chiaig yariptieidegiamicoompriskgiSHQ DN 2bent is a2briib@ecomposition of
claim 22, wherein the anti-OD22 antibody is a humanized antibody and comprises a light chain having
a sequence set forth in SEQ ID NO:28. = 26. The composition of claim 22, wherein the anti-CD22
antibodly is a humgmizggea?ﬁm%s)*/“&ﬂaféﬁﬂbﬁ@’e\ghﬁrﬁ'é‘a@g RAGFTERARY 1§ 8BGO0 set forth in SEQ ID

NO:30. 27. The composition of claim 22, wherein the anti-CD22 antibody comprises a light chain
comprising SEQ; . NQ: 28eaintha BeaMysEoais 6RMPISIAGHS Reh RN 30 a medicament for

treating a proliferative disorder.
102. The use according to claim 101, wherein the proliferative disorder is cancer.

103. The use according to claim 102, wherein the cancer is a B-cell malignancy.

104. The use according to claim 103, wherein the B-cell malignancy is leukemia,

tymphoma or a Non-Hodgkin's lymphoma.

105.  The use according fo claim 104, wherein the leukemia expresses cell surface
antigen CD22.

106.  The use according fo claim 104, wherein the lymphoma expresses cell surface
antigen CD22,

107.  The use according to claim 102, wherein the cancer is a carcinoma.
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28. The composition of claim 22, wherein the anti-CD22 antibody has specificity for: human CD22 and
comprises a heavy chain wherein the variable domain comprises a CDR having at least one of the
sequences given as H1 in Figure 1 (SEQ ID NO:1) for CDR-H1, as H2 in Figure 1 (SE‘@CJQMQ:Z) or
H2 (SEQ ID NO:13) or H2" (SEQ ID NO: 15) or H2" (SEQ ID NO:16) for CDR-H2, or as H3'in Figure 1
(SEQ ID NO:3)fisr CDReHB¢ ancbetngprisisna Iighnbasin Whersisethivataistiieé domain comprises a
CDR having at least one of the sequences given as L1 in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2
in Figure 1 (SEQID NG5 101, DR 20185 131 Figlied, SRQIRNRIRMOLGBRa oy 29 The
composition of claim, 22; wherein egantllgod comprises a heavy chain wherein the variable domain
compris€§ré(@minﬁﬁ9iﬁ‘§%§§ﬁépfé‘?ﬁw&fﬁ% EREITER TSR BONEPAGS DR H1, SEQ ID
NO:2 or GSlsb4bibiOol B-arSE Celbhtddiith.or SEQ ID NO:16 or residues 50 to 66 of SEQ ID NO:27 or
residues 50-66 of gH1 in Figure 6 for CDR-H2, or SEQ ID NO:3 for CDR-H3, and comprises a light
chain wherein the varigble domain comprises DR -52- MOSLLP having at least. one of the
sequences give1ﬁ (?h S NG 70! g&?m?%%ﬁﬁﬁﬁei{l&%r?gﬁ&%%“@? rsclgagl%?%(gg for CDR-L3.
30. The ebmpesivente @ed22. wherein the anti-0D22 antibody comprises SEQ ID NO:1 for
CDR-FI1, SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or residues 50 to 66 of
SEQ ID NO:27 pryresiges 50566 pf aHA dnFa4te et MR IHZ oSk Robkad feefiieH3. SEQ 1D
NO:4 for CDR-L1, SEQ ID NO:5 for CDR- cgmd SE@HP I\tIO: for C%R-L%’P . 3Jt._The composition
of claim SYSHIREFEM e UL BhlBHY Comipt S8y 85T 288 ¥ 86 S KRS B5'N0:27 for
CDR-F12ormone32xaFfidresnipodititinoficienier?s, asererione diwwhanize anti-0D22 antibody is a
CDR-grafted anti-0022 antibody. 33. The composition of claim 22, wherein the anti-CD22
antibody comprises a yariahle In comprisi rk regi and non-human
donor CDRs. ]'%934.)6[%%(? %%r%gp?g@gn&o%i?n?gﬁmg&%ﬁe@r% %ﬁ%ﬁjﬁ%@ﬁ?&é&tﬁ?ﬁéwork regions of
the variable domain of the heavy chain of the antibody are based on SEQ ID NOS:21 and 22 and
comprise donorirssiduBsatspositonisd (2828|722 winetedT the SEOPHY N S:BEapRESEGraglbsition of
claim 34 swhekeindhe antiredaZ antikemniubhaieamprises donor residues at positions 68 and 70 in
SEQ ID NO:8. 36. The composition of claim 33, wherein the anti-CD22 antibody comprises a
variable domain of the light chain comprising a human acceptor framework region based on SEQ ID
NOS:17 and 18'4Ad fuFtiferseorapriding BGIsP residuerelp Rssngpds diectsd 28288 57l 65 in SEQ ID
NO:7. surBiée Bhegeampasiisadafrchaiml 36 ntrerads thectintbCDR2=agrtibodynitistitgrofentiprises a
donor residue at pesHioN 343wk 1B M dqie38. The composition of claim 22, wherein the anti-CD22
antibody comprises a light chain variable region comprising SEQ ID NO:7 and a heavy chain variable
region comprising SEQ ID NO:8. 39.The composition of claim 22, wherein the anti-CD22 antibody
comprises a hylifi8- CDR&Bsapeshidng tupleited Horsrepine sobiemaminerile tHeXMidking portion of

the donor CDR is replaced by a different sequence and forms a functional CDR. 40.The composition of
claim 22. Wherellq éhe %‘é%@e%@k%%i%%‘%ﬂﬁl P?‘#'%‘?@QMQH% cytokines or growth factors are
selected from a group consisting of interleukin 2 (IL-2), TNF, CSF, GM-CSF, and G-CSF.

117.  The use according to claim 111, wherein the hormone is a steroid hormone and

is selected from estrogens, androgens, progestins, and corticosteroids.

118.  The use according to claim 111, wherein the cytotoxic drug is selected from the
group consisting of doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone,
epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine,
trifluridine, ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine,

capecitabine, cladribine, decitabine, floxuridine, fludarabine, gougerotin, puromycin, tegafur,
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or N-acetyl gamma calicheamicin. 41.The composition of claim 22 or 40, wherein the calicheamicin is
functionalized with 3-mercapto-3-methyl butanoyl hydrazide, 42.The composition of claim 22, wherein
the hydrolyzable linker is 4-(4- acetyiphenoxy) butanoic acid (AcBut). 43.A method for the prepgatation
of a stable lyophilized composition of a composition of claim 22, the method comprising: @)
dissolvinrE B n S BRRGH cHPR GBI e RN YR 8 H R LS nflR R Ba DA VBPARIE D22 antibody
conjugateivfristiiam RRorerdrfinaldemuertratiorhiof OB N2, migdmtoinearsotativricomeitisirmyae,
cryoprotegiantatia 6epeandrasan efkd 2%eioYe knwvrightyanpolymeric bulking agent at a concentration
of 0.5-1.5% by weight, electrolytes at a concentration of 0.01 M to 0.1 M, a solubility facilitating agent
at a concentration of 0.005-0.05% by weight, buffering agent at a concentration of 5-50 mM such that
the final pH of tﬁégsolum?n“%e?@%@f?%%aﬁ/ﬁtém - Whergi e Refifgngit HBRIC BRI fRfo vials at a
temperator e ofeid@ Hnatib 0Cyf cytotdeiy feezinghtiveis dletiomtab idre ezaygp e perasuseaéc88C to -50C;
(d) subjegtipg the frozen solution to an initial freeze drying step at a primary drying pressure of 20 to
80 microns at a Ehelf-tﬁw turC(?O téélq% r%q dé40gxgggb%§ntgi7§igourS' agd Ege% subjecting the
freeze-dried product of step ( ooR'se ondary arylng s(iep ata Pﬁh%r%rrg%%ﬁ?é Of 20 to 80 microns at
a shelf teRfiFeFaRGIREbf +10C to +35C for 15 to 30 hours. 44.The method of claim 43, wherein the
calicheamicin oBthe calichedogitup derivatve:|si gamitiearcalicheamicindasrdrasatyl;calicheamicin.
45. The methodof claighA3cWReHRIELHISRRUIDALY:IRSelrsigdHRELE)e group consisting of a
monoclonal anti{%ody, %/gg_igbefgi&ar?tlbod a hgm n antibody, a humanized antibody, a single chain
£ &

antibody, and a biologically acti a?ﬁﬂ?o Tﬁrr“ég AOWheT&iR 158 ﬁﬁ'gﬁi@éﬁw&i\% ﬂ%?ﬁmgnt is a Fab,
a modifiedPEaEREBNF(ab’)2 or Fv, or a heavy chain monomer or dimer, 46. The method of claim
43, wherein the mntiboglyseaoprisestalighitchabvvasiablexiegiamconaprsingahQd Diftsd and a
heavy Ch@éﬁ!a‘éﬁ&ﬂ?!@rf&%i%l&m&%ﬁ?g SEQ ID NO:27. 47. The method of claim 43, wherein the
humanized antibody is a CDR-grafted antibody having specificity for human CD22 and comprises a

light chain havirlg a seqEYHSESERoRH RFEETS 1D RRS1PE¥ate. dgsor i nnaYABRNSFIAIRE3, wherein
the humagitnegidntibedyddnarGoregizfteideantilsoshintavigispecifiotyforanariag):0D22 and comprises a
heavy chain having a seguageecseisonthpr-3medAb, N&X:dfexate, dBXoABRIMeTBRARESHRIMAS, wherein

tNhg agélbg%ggbgéﬂﬁ)_%gg%\/eg{ﬁgg%%%%ﬁﬁic%g\%?&g §»%Qi*gi%§g)28 and a heavy chain comprising SEQ ID

0 erein the antibody has specificity for human CD22, and

comprises a hedlry ch&fh Wherei M TarRiBIdUGHETTCSYRIBRRYPRaRTIR MAGTIRY St least one |, of the
sequencesegiviernasdidanimcFigane 14 (SEDD NO:1) for CDR-H1, as H2 in Figure 1 (SEQ ID NO:2), or

HZ (SEQ ID NO:13), onb2p (HE&RIHNRiAS)viREddend PREhIMNOs A8 fotIakkl2, or as H3 in Figure 1
(SEQ ID NO:3) Bor CD%U?, g&%r%ogmz)rises .I(i;%h%{:hain Whergiin %he var'egéleéj?omaip comprises a
t ’ I

CDR having at least one of the se uen%%)éobulvien as C1iR i\ﬁﬂrg '?§Ea(3 N :312)"}%1‘ CDR-L1,as L2

in Figure 1 (SECHID NSy FresiRaeBing s insiRliRtg DreMiTBE I8 NesayFer e pierrating

with ABV (adriamycin/doxorubicin, bleomycin, and vinblastine);

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating
with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine);

M. ChiVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

N IMVP-186 (ifosfamide, methotrexate, and etoposide);

O MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

P. DHAP (dexamethasone, high-dose cytarabine, and cisplatin);

Q ESHAP (etoposide, methyipredisolone, high-dose cytarabine, and cisplatin;

R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone; and
bleomycin};

S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
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51. The method of claim 43, wherein the antibody comprises a heavy chain wherein the variable
domain comprises a CDR having at least one of the sequences given in SEQ ID NO:1 for CDR-H1,
SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or residues 50-66yaf SE® 1D
NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, or SEQ ID NO:3 for CDR-H3, and a light
chain wherein the varizifeldoysiphoepipridts droBRG&id§adMaSILP least one of the sequences
given in 8E0 IDNO:4 foHEP Relobo SEQMRHY P& I BD RiYRHSHFRHBINQIAFRIGRRILS. 52,
The methoq ({fys:lalm 43, wherein the antibody comprises SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or
SEQ DK or SEQ ID NO:15 or SEQ ID NO:16 or residues 50 to 66 of SEQ ID NO:27 or residues
50-66 of ng in'Figur& BAGFGERRessecits i G™S (P e n R SEEPHT NB AYSP 635221 1, SEQ ID
NO:5 forc@idRhb & badiGEQd DrN Oré&iftsoCHR-L3. 53. The method of claim 52, wherein the
antibody comprjges rqg@tg@&éﬁ)ﬂ@&@%%@;@ﬂ}b@ gzdf@fogfg,laéjlz 54. The method of claim 43,

wherein the antipody esav rlab e do ain co rls n human acceptor franryework regions and
non-human dort%{;r CD%Q%IBB{ (@éc eefpi‘o& gl‘{ﬁ% (%rearaezllr? he 8ur’lrz:an acceptor framework

regions GfapeYgéviable domain of the heavy chain of the antl CD22 antibody are based on SEQ ID
NOS:21 and 22rand corpFise (dotiophesithresiaidorsitioes, 1jri28sWg;, pRanebsd, amEEQ ID NO:8.

56. The methy rgf gk’gm 55, whereln the antibody further comprises donor residues at positions 68
and 70 in SEQ ID NO 7. The method of claim 54, wherei tibody comprises a variable
domain of the I|‘g7;|ht chgllr? 98&;9?%(?‘{8 %%ﬁrﬂoxor gf?enpt\g? r‘gmgi/\%crilopeé)is?f ”gggoa o(%r?SEQ ID NOS:17
and 18 apidduirgns).comprising donor residues at positions 2, 4, 42, 43, 50 and 65 in SEQ ID NO:7.
58. The method of claim 57, wherein the antibody further comprises a donor residue at position 3 in

SEQID NOL7. ;g 59?11@1%&%%99:@ Q%!Q}ndf?mwxbﬁé?éﬂ ‘iHS ABHROAL FIRRLS A@%té;’ham variable

region comprising SEQ ID NO:7 and a heavy chain variable re ion com I‘ISI ID NO:8. 60.
The metREHPEFEAIRTES aﬂﬁ‘ﬂ‘?@?&ﬁ%iﬁﬂ?ﬁﬁ‘ﬁ?ﬁﬁﬂ& 5 5‘5&@ @ng{;eén? ?mgéﬁy effective
concentrationr Goreltwenbiethos of clabtéodnersinttbreibibachrdingéan i ey@%mmgar@g. -86- 62.

The methedgfglaim: 60, wherein the bioactive agent is a growth factor. 63. The method of claim 60,
wherein the bio ctlve T d L%qé Q HHQ%F%' the bioactive agent is
an antibody. R ?’he me ﬁy%o % ﬁﬁ%ﬂ%% e cryoprotge:'fant IS selected from a group
compr|5|rﬁ’@08?d‘i’&3’-l',“ﬁ?annltol, sorbitol, |n05|tol polyethylene glycol, eldonic acid, uronic acid, aldaric
acid, aldoses, ketosesCamin@gugarssralahtols, dnositoisn glycertiitie byd esscarsingose, lyxose, pentose,
ribose, xylose, %a'act%epqamﬁo@smeeidmﬁsm@rmseemgﬁ@heptose glucose fructose,

gluconic acid, sgrbitol, lact mannitoi, eth ran05|d matgee ISO rlﬁ:%cd
ascorbic acid, lactone é&%}%@é g‘fucgrlc r%ld é?y rc())s[fje %L (5%%8 ara nl%os%o a)ffose é:i'irsose gulose,,

idose, taI@S‘éP@%ﬁﬂﬁ‘i@se ribulose, xylulose, psicose, tagatose, glucuronic acid, gluconic acid, glucaric
acid, galacturonic acidmreaQ@bghnietacicxgleidosanyisie, dgatachisamycpbusybseidt enadosteneuraminic
acid, arag@@%tﬁ%%@%,nM@gg&cgglpctans galacturonans, glucans mannans, xylans, levan,
fucoidan, carra eenanp alactocarol se ectlns e tl? aC| s, amylose, uII]uI né%cogen
amylopectin, cellulose: g %85 c,[}ﬁﬁﬁeagaros'e raf’ in, c (')Crlldr Op(:?e atan hyaluronic

acid, alginieraside., )ialmhml@mcbte@mr@u%rwé”?@m(%@ﬂﬁ@f&@”ﬁ@ﬁﬁ?@@é%@%ylene glycol,

polyethylene glysol, patygvpmeeopgpynalphiesil: ancrperiass ytasitalnicin, codopHoepmetiid of claim

65, wher%ln th? d%r)fgLHJ ggg%a% é0§@0m¥cxn6a7ndTJ}%FQﬁQPd of claim 66, wherein the sucrose is
5%

present at a concentratlon of wel
. ACOP-B (methotrexate doxorubicin, cyclophosphamide, vincristine,

prednisone, bleomycin, and leucovorin;
L MOPP (mechlosthamine, vincristine, prednisone, and procarbazine);
J. ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine);
K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating

with ABV (adriamycin/doxorubicin, bleomycin, and vinblastine);
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68. The method of claim 43, wherein the polymeric bulking agent is Dextran 40, and is at a
concentration of 0.9% by weight. 69. The method of claim 42, wherein the polymeric bulking
agent is hydroxyethyl starch 40, and is at a concentration of 0.9% by weight. 70. The métHad. Bf
claim 43, wherein the electrolyte is sodium chloride, and is present at a concentration of 0.05 M.

71, The methodof claors HRERER 1L SEBAE R E PG Aot B GIFRRERIE e The
method aftblARY P 1adisarein/deeasubieiot o ysily sikiasbng@ndiddarpreseht at a concentration of
0.01% by weighg. CRvAhemeshodaf alainsdde Wherainihe kifderaghegest is tromethamine, and

is present at a gncenmi@_q é)(f'%%%'?jﬁ"\ée mengi%{ég% H?%tQBgo%To%lﬁim 43, wherein the pH of the

solution of step (a) is 8.0. . The metho im 43, wherein the solution in step (0) is
dispensed into Wals at'dEmpaiitedofasizEnide. meigotexats, b BOEIETm 43, wherein in step (c) the
freezing of the $blutioPin/tRédeidindtearnedigbtcatsa fdezivigetemperatatie)of -45C. 77. The
method of clzin@43, whereip i@g&g@s&a) M&xiﬂ@?@ﬂsﬁ@ﬁ@lﬁ%i&c&é@]@ﬁ@ﬁlb';ﬁeaoaéiﬁ;iﬁéglfgfﬁ]ﬁ,ze drying itSep
at a primary drying pr crons at.a shelf temperature of - or ours. :
The metho of S 41 e e TSI RS Slh i i beca o o
secondaRFaRYREstep at a drying pressure of 60 microns at a shelf temperature of +25C for 24 hours.
79. A compositidn conipkigioantisémapeiticaiiyefentivatdoseof thedocsmpasition of claim 22 prepared
by: o (@) disqs_olvingt/{lxpg_¢W39§W§9‘m@f{§m5@ggwg&gig@l§heamicin ?erivative/anti CO22
antibody conjugate of clai o a final concentration of 0.5 to 2 mg/mL in a.solution comprising a
cryoprotectant at'a cor%c%?@r%ﬁ%ﬁpé)? ‘ %%%%?/d\ﬁg@ﬁ; gggé?(érsneecr}fga U rﬁ%’gvgagsn&tngt %négncentration
of 0.5-1.58PI8jMieight, electrolytes at a concentration of 0.01 Ivl to 0.1 M, a solubility facilitating agent
at a concentration of OEJBC0L QGeodsitaveighistuiferidgagentat & cahoent atitiol.5-&8avM such that

the final pf g5 thePAMURMNRI 6:8r Brdufihavater; (b) dispensing the above solution into vials at a
temperature of J&gpé to + c(? freezigr(?qgtgg,goluti n at a,geezing temperature of -35C to -50C;

0c: . ( .
(d) subjecting th ‘frozé(ﬁ%sgﬁﬂﬁgw?g &MGRRIS & %r@f‘ng%%%s‘ B4 primary drying pressure of 20 to
BO microns at ashelf-feripépateireoptoro@de R popi9g. Ryor8rheding; Bisdnisone(@ndubjecting the
freeze-diiesbpreayct of step (d) to a secondary drying step at a drying pressure of 20 to 80 microns at

a shelf temperafure of 406 {0 356 1954518-30A8H i, vinSRaT1S CAMRRSItigR,Of claim 79,

wherein the anti-CD22 antibody is selected from the group consisting of a monoclonal antibody, a
chimeric AREBEH))£Rliman antibody, a humanized antibody, a single chain antibody, and a
biologically active antibda®fadgnievitisrhereépxahdbiolggivilipacivefragphentds &mab, a modified Fab,
Fab', F(apr3d@sdne) or a heavy chain monomer or dimer.

121.  The use of claim 101, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate comprises SEQ {D NO:1 for CDR-H1,
SEQ ID NO:2 or SEQ ID NO:13 or SEQ 1D NO:15 or SEQ 1D NO:16 or residues 50-66 of SEQ ID
NQ:27 or residues 50-86 of gH1 in Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ D
NO:4 for CDR-L1, SEQ [D NO:5 for CDR-L.2, and SEQ ID NO:6 for CDR-L3.

122. The use of claim 101, wherein the anti-CD22 antibody of the monomeric

calicheamicin derivative/anti-CD22 antibody conjugate comprises a light chain variable region

comprising SEQ ID NO:19 and a heavy chain variable region comprising SEQ 1D NO:27.
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81. The composition of claim 79, wherein the anti-CD22 antibody comprises a light chain variable
region comprising SEQ ID NO:19 and a heavy chain variable region comprising SEQ ID NO:27,
82. The composition of claim 80: wherein the anti-CD22 antibody is a CDR-grafted antibe%tLré\?ing
specificity for human CD22 and comprises a light chain having a sequence set forth in SEQ ID NO:28.
83. The composition of iwhaise 80;lavhdbinthereinti:€ BRZCARERYYddY0ODRYgrafsdiantibody having
SNpgfz‘aigcityaf@h&@ﬁﬂ &%\@%&@?‘P{@@%@J}Qﬁ%@%%ﬁ@w@g gzﬁéﬁﬂ@ﬁgﬁ;%@ﬂbf@mb_ SESEIQ rI]D -
:30. 4. The composition of claim rein the anti- antibody comprises a light chain
comprisiIan Iﬁ%:ﬁ%\)%ﬁ%ag 24 9%?%%%@?}[’3@%% SEQ ID NO:30. 85. The composition of
claim 79: wherein the anti-CD22 antibody has specificity for human CD22, and comprises a heavy
chain wherein the4variabieudoniaiairedorprngesan@i2RiiaviiRy atfibasy ohtobrewsedquences given as H1

in Figurecan(sﬁgzsaqlanwgaaﬁtgvaq@&baame@bﬁws ASRQIBMOZNON HRASERD NO:13), or
[

HZ' (SEQ ID NO:15), or HT' ( | Ok - ar as in Fi Q. 1D :3) for
CDR-H3':%?9&%%?%%%’%%83&%@)&%5%%h%#ggm eg \L;)a fgbﬁet? éo%é‘fr%bﬁp%%@%%g%%&ﬁr% at least
one of thels8GGelRtbO GilertaR L inrighfe P (SESPDINO4) for CDR-L1, as L2 in Figure 1 (SEQ ID
NO:5) for CDR-L2, or as L3 in Figure 1 (SEQ ID NO:6) for CDR-L3. 86. The composition of claim
79, wherein the aptibody, CORRIISER BB F R WORT§E Ae ) aLARG AomalR SamPIises @ CDR
having at least one of the sequences given in SE% ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID
NO:13 of &EH0 B RRYIAE NP EEAF AR TR t&4itues 50-66 of SEQ ID NO:27 or residues 50-66 of
gH1 in Figure 6 for CDR-H2, or 5E0 ID NO:3 for CDR-H3, and a light chain wherein the variable
domain comprisgga CRR havireatilgastens obiherseguences piven éuSEQeHR dosdrfor CDR-L1,
SEQ ID NO:5 for CDR-L2, or SEQ ID NO:6 for CDR-L3. 87. The composition of claim 79, wherein
the anti-CD22 antibody comprises SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13 or SEQ
ID NO:15 or SEF 1D NO¥LBS82RESiaad5tE d6DHERBNBINBY &t FE5RRISREGBEGf gHL in Figure
6 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and

SEQ ID NO:6 forfgDRtnaduse acRiind @ 6RMPASHIQRDEIMEBEE) WhaEREhE) & aslikéaR22 antibody
comprises re%idues 50’\50 §§ %f l%rli':'s H;l) O(Pn:eg? for CDR-H2. 89. The composition of claim 79,
wherein ﬂﬁ@%n‘%ﬁéﬁrﬁ anti 80%/ con¥pr'f)ses a variable domain comprising human acceptor framework
regions and non-human donor CDRs. 90. The composition of claim 89, wherein the human
acceptor framewatk regienssobtaersagiableatorrzinvdithie tredsykehddrenfrtissaantl0O@acantibody are
based o%ﬁgnled\i@s:m and 22 and comprise donor residues at positions 1, 28, 48, 72 and 97 in
SEQ ID NO:8. 91. The composition of claim 90, wherein the anti-0D22 antibody further comprises
donor residues at positions 68 and 70 in SEQ ID NO:8. 92. The composition of claim 89, wherein
the anti-CD22 aifiBodyTeerfsrssrdnamitaBrdtioaaloriRE RGHIRPRITIR CSRPITSTECA FFRTEN acceptor
frameworkrgiotbased on SEG ID NOS:17 and 18 and further comprising donor residues at positions
2,4,42, 43,50 and 65 in SEQ ID NO:7. 93. The composition of claim 92, wherein the anti-CD22
antibody further comprises a donor residue at pgsition 3.in SE%D NO:7. 94. The composition of
claim 79, whereifPthe aHt- 88525 R1iBO &R LB PASLE S G ht BIFANT VR 012 PEGIBRA comprising SEQ ID

- NO:7 and a heavy chain variable region comprising SEQ ID NO:8. 95. The composition of claim
79, wherein the ggficheamigia rdhaicglicheamics desaiive gamma eatisheamicin or N-acetyl
calicheamicin. 96. The composition of claim 79, further optionally comprising a bioactive agent.
97. The composition of claim 96, wherein the bioactive agent is a cytotoxic drug. 98. The

composition of claitn 96 WHEFEFFHES ches abentRe Bl fridgamicin in the Calicheamicin

derivative in the monomeric calicheamicin derivative/anti-CD22 antibody conjugate is gamma

calicheamicin or N-acety! calicheamicin.

134.  The use according to claim 125, wherein the medicament further comprises one

or more bioactive agents.
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99. The composition of claim 96, wherein the bioactive agent is a hormone. 100. The composition
of claim 96, wherein the bioactive agent is an antibody. 101. A use of the composition of claim 22
in the manufacture of a medicament for treating a proliferative disorder. 102. The use abtording
to claim 101, wh relnf roliferative dis rderé cancer. 103. The use ccordln to claim 102,
wherein the carlSar is X8 ESIPATURAIES™ 1S40k S191e 188 e BeMifg VS 263 Wierein the
B-cell maftastaicyor mgvr@etmm,nmw9frﬁatrép@qﬁcmow6tfgmﬁrg, IWﬁph@?ﬁ&%ytOK'”e%@?Whe use according
to claim h0dnovbereintiedeikemikiexpressesneetsufateaniigesn CD22. 106. The use according
to claim 104, wherein the lymphoma expresses cell surface antigen CD22. 107.The use according to
claim 102, wherein the cancer is a carcinoma. 108,The use accordlng to claim 102, wherein the
cancer is a sarcofia. he UBBGe§HEREse Qé%rmﬁ@%eﬁﬁmﬁﬁia%\/ﬁ%@ﬁ{‘t[ﬁqea@aﬁmi?@gi‘nlcm in the
calicheamicin derivative in the monomeric calicheamicin derivativelanti-CD22 antibody conjugate is
gamma calicheagricin teNwCaiyb ealichammicine, wherdHand BRtbe8yacaneding dgaplaimc{ll, wherein

the medlca entag‘ $rtgreg)g:orgns 6r3| es gneor.m nan@lé)actlve agents. 111. The use according to claim

110, wherein the ofe or more bloactlve age tS are selected from a group consisting of antibodies,
growth factors, hormones, cytokines, anti-hormones, xanthines, interleukins, interferons, and cytotoxic
drugs. 11213Bhe U%$e ascordingitg olamml 1V, whersimibelivaGtiviecge atmnancattibody. 113.

The use geeQreding enelamés%adwngreén the pRtbrdisglirecied Againsiacilsutaegrantigen
expressegDog B- -cell ma F%C ncies, .. angb%%ne-ls_he use according to claim 113, wherein the antibody

directed agaln’s cell surface antigens expressed on B-cell malignancies is selected from a group
consisting of anti-0019. anti-0D20 and anti-0033 antibodies. 115. The use according to claim 114,
wherein the anti+@D20Tatizedyctsmituximabim 138 1diGerdiheheseatmdmgdodglaintukidatwherein the
cytokines or growth factors are selected from a group consisting of interleukin 2 (IL-2), TNF, CSF,

GM-CSF, and G CSF. 117. Th use cco i;]0 claim 111,kwhere|n th ?or;[mone is a steroid
hormone and is sglecteaeff’c?ﬁ]agg?rr gr%% Cgﬂa §enseber'8g§eesf"¥1t§ q fiEoSErBIa""

erolas
selected from a group consxstmg of interleukin 2 (IL-2}, TNF, CSF, GM CSF and G-CSF.

141.  The use according to claim 135, wherein the hormone is a steroid hormone and

is selected from estrogens, androgens, progesting, and corticosteroids.

142,  The use according to claim 135, wherein the cytotoxic drug is selected from the
group consisting of doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone,
epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine,
trifjuridine, ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine,
capecitabine, cladribine, decitabine, floxuridine, fludarabine, gougerotin, puromycin, tegafur,
tiazofurin, adriamycin, cisplatin, carboplatin, cyclophosphamide, dacarbazine, vinblastine,
vincristine, mitoxantrone, bieomycin, mechlorethamine, prednisone, procarbazine methotrexate,

flurouracils, efoposide, taxol, taxol analogs, and mitomycin.

143.  The use according to claim 125, wherein the medicament further comprises one
or more combinations of cytotoxic drugs, wherein the combination of cytotoxic drugs is selected
from:

A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and

procarbazine};
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118. The use according to claim 111, wherein the cytotoxic drug is selected from the group consisting
of doxorubicin, daunorubicin, idarubicin, aciarubicin, zorubicin, mitoxantrone, epirubicin, carubicin,
nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine, trifluridine, ancitabitie,
enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine, c;apecitabine, cladribine, decitabine,
fioxuridines flu®arabireHgougerothosinoniiHoxetdian, \ocrigineg &id Predpefosk, adriamycin,
cisplatin, carboglatin, g@q@{;@@@h&gﬂ%,&amﬂa@aﬂ@eaum@asﬁmyincristine mitoxantrone,
cleomyein, meghlorethapIe SRS BINGE! BarNR e hetsxals.d WaRle yraRgarle, taxal,

taxol analws}gs and mltomycm e use according to claim 101, wherein the medicament
further c8 rﬂ*’%%st?ﬁ@ or more combinations of cytotoxic drugs, wherein the combination of cytotoxic
drugs is seiectéd fromm-BACAD GhiDPire(eixbjshosphadtideybdrocubimihosphenstieinsristimsone, and
procarbazifghcthasoBe ghhqguggyg,lgphosphamide doxorubicin, vincristine, and prednisone); C.
coP (CyCIOphoEpham e Vlagﬁ% de':@eg}glane (}Jtrex teDdoxéA‘Ebilcalg)P (:(%)C%ggygﬂswggm'de

doxorubicin, procarbazme eomycin, Rincns Irie, and pre nisone D (methotrexate,
bleomycfﬁo@Rﬂ&ﬁdﬁi&ﬁv%%l%ﬁ@%‘l‘?ﬁi’ﬁ% \’)l’rﬁfﬁgﬂﬁe"rﬁ%ﬁdéﬁ’ﬁ%’tﬁ%@@%aﬁﬁ&'T@ucovorln) F.

ProMACE-MOR®P (prednisaais-meibotkeiate ndoxeruksEtioroytio phospbiaimide etbpasiaeideucovorin,

mechloethaming, Yéﬂ@&k%mnecﬁ%@%}%o%%oﬁ%m%@%iﬁ% G. ProMACE-CytaBOM

(prednisone, methotrexate dox rubicin, cyclophosphami side Ieucovorln cytarabine,
bleomycin, and wncns%ﬁg)o 'P?*Weé% @P Oru%ﬁ‘)?ré: %?é%ag%oru ‘ﬁ%ur‘{'”&/‘c ophosphamlde
vincristinerepnisgnisdrirorbteonysiteugadeiélicovorin); MOPP (mechloethamine, vincristine, prednisone,

and procarbazine); MGRRAREH(@driamysinitoxanzbistyrbieemyeinrvtalastiee, and dacarbazine);
K. MOPP (mch'Oem%&%“%leXH?%W&%%BI&QB éﬂn@eawcmmg%@emt@mﬁggﬁ@;th ABV

(adrlarnycm/doxorublcm omycin, and vinblastine); IVIOPP hloetha ine,. vincristine,

prednisone, andproc MR n@%@ﬁﬁ%ﬁﬁ’%‘fﬁ‘%@% (%(8??3?89%1%%%’% @ﬁin‘f}l&?ﬁrﬂ/&éiﬂg vinblastine,
and dacarliaziBé XadriamytirGClebwRPi¢ch lweamiticievdnitalsties)procarbazine, and prednisone); N.

IMVP-16 (ifosfamide, methptiexaiacantheiopasicelne, preddishdViinimeitybgage lasimaice,
methouex%w g\?ﬁ&&%myom)doxorubtcm bleomycin, vinblastine, and dacarbazine);

M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

N. IMVP-16 (ifosfamide, methotrexate, and etoposide);

O. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

P. DHAP (dexamethasone, high-dose cytarabine, and cisplatiny;

Q. ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and cisplatin);

R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, and
bleomycin);

S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);

T. CVP-1 (cyclophosphamide, vincristine, and prednisone);

U. ESHOP (etoposide, methy! predisolone, high-dose cytarabine, vincristine and
cisplatin);

V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with bolus doses of

cyclophosphamide and oral prednisone);
W, ICE (ifosfamide, cyclophosphamide, and etoposide);
X, CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, and

bleomycin);
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P. DHAP (dexamethasone, high-dose cytarabine, and cisplatin); Q. ESHAP (etoposide,
methylpredisolone, high-dose cytarabine, and cisplatiri); R. CEPP(B) (cyclophosphamide,
etoposide, procarbazine, prednisone; and bleomycin)' S. CAMP (lomustine, mitoxantrd#ig§LLF
cytarabine, and redn ). -93- T. CVP- 1 hos hamlde VI cristine, and prednisone

U. ESHOP (etoposide ?E%B‘ TRy ST S ORISR Tidsh & e c§? rélr\él B U e Kind gsplgtm) \)/
EPOCH ¢sopesitdeadincristine, and doxorublcm for 96 hours with bolus doses of cyclophosphamide
and oral prednigone); p/podH (dGHitostamideusaiophasphanide moehatopasidey; X. CEPP(B)
(cyclophg;% % , etoposide, procarbazine, prednisone, and bleomycin); Y. CHOP-B
(cyciophosphamide, doxorubicin, vince, prednisone. and Neomycin); and  Z. PIDOCE (epirubicin
or doxorubiart, vincristine, cyclophosphamide, and prednisone). 120. The use according to claim
101. wherein thetfedidrementfgetiiérodoripiiségSan ameib doy aikdiceetk aiduithst ecoulliseffite antigen on

B-cell m@ﬂﬂﬁ@&ﬁ&@@ct@a@mm&dm @gﬁ&sm@ﬂ%@emrmw@@%@fpﬁyﬁ@uw@n@wug& wherein
e e o oL UL LGS R RRIE IR ik s HIORE(EYGioRNREphaTIce, doxorbicin

vincristine, prea]nlsone and procar azme) B. CHOP cyc lophosphamide, doxorubicin, vincristine:
and pred?ﬁ?@ff?&from C. COP (cyclophosphamide, vincristine, and prednisone); D. CAP-BOP
(cyclophosphanide, doXorbicitqrocaraxitre dbleorigginyivinetistngedmebpeedrisone); E.

m- BACO@O@mM xate, bleomycin, doxorubicin, cyclophosphamide, vincristine, dexamethasone,

and Ieucovorln) HOE)II\/I %5 (Q/Slohlglfm er%d%sncj)tr)}ghne%tcr}%%rgéa:ﬁ rFo)lo og%%%n cyclophosphamide,
etoposide, Ieucovorln mechloet e, vincristine, prednisone and procarbazi e);

C. cop (oyciophosphamxde vncrts‘une and predmsone)

D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin, vincristine,

and prednisone);

E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide, vincristine,
dexamethasone, and leucovorin);

F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide, leucovorin, mechloethamine, vincristing, prednisone, and procarbazine);

G. ProMACE-CytaBOM (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide, leucovorin, cytarabine, bleomycin, and vincristine);

H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorinj;

I MOPP (mechioethamine, vincristine, prednisone, and procarbazine);

J. ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine);

K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating
with ABV (adriamycin/doxorubicin, bleomycin, and vinblastine);

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating
with ABVD (adriamycin/doxorubicin, bieomycin, vinblastine and dacarbazine);

M. ChiVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

IMVP-16 (ifosfamide, methotrexate, and etoposide);

N

0. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);
P DHAP (dexamethasone, high-dose cytarabine, and cisplatin);
Q

ESHAP (etoposide, methyipredisolone, high-dose cytarabine, and cisplatin);
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G. ProMACE-CytaBOM (prednisone, methotrexate, doxorubicin, cyclophosphamide, etoposide,
leucovorin, cytarabine, bleomycin, and vincristine); H. MACOP-B (methotrexate, doxorubicin,
cyclophosphamide, vincristine, prednisone bleomycin, and ieucovorin); l. MOPP MCSLLP
(mechloethamine, vincristine, prednisone, and procarbazine); J. ABVD (adriamycin/doxorubicin,
Neomycin, vinbRastine; @i dacardbeatine)hamide KethiGHe, (priseHieziteanmadsiseirrisiine, prednisone,
and progaseag i) alternating with ABV (adriamycin/doxorubicin, bleomycin, and vinblastine); -94-

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating with ABVD
(adriamycin/dogorubiiénﬁ,l'atﬁééon"%iﬁ{‘,e\'/iﬁ"gfé‘éﬂr?‘é”ghﬁy%‘é%eg ea%?r?béjfed”'go'ﬂﬁ?c:hlvpp (chlorambucil,
vinblastine, protarbaZimné,- Akt PrEGARRGERYCe NiITFIFIa G THEPIRfES Inethotrexate, and etoposide);
0.MIME (methyligag, Essfamidepueteotmetgteredisdietopasgide)se cytaldbibdl MiRc(déxamethasone,
high-dosgsgg@ngine, and cisplatin); Q. ESHAP (etoposide, methylpredisolone, high-dose cytarabine,
and cisplatin); R. CEP cyclophosphamide, etoposide, procarbazine, prednisone, and,
pieomyein: V- GRS HORISTES riRCRoRe. Syramumie kBt b ey SO 8y
(cyclophegperivfgearife a8 sl dredpieeifisone); U. ESHOP (etoposide, methylpredisolone,
high-dose cytarabine, ziBcrisitaeidindyeisptaiphamide, ¥ndE&EYGstiggtoposide, vincr.stine, and

dovorubici for 96 houte it el dasen af prclenbasphamidesdorp prechioane): | W ICE

(ifosfamide, cyclbphosphaml e, and etoposide); X. CEPP(B)(cyclophosphamide, etoposide,
procarbaZfifd ¥5fednisone, and bleomycin); Y. CHOP-B (cyclophosphamide, doxorubicin
vincristine, predhisoné;pd-Bleymgrinppranaide, doxorubicin, vincristine, prednisone, and

bleomycin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide, and
prednisone).

145.  The use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises
SEQ ID NO:1 for CDR-H1, SEQ ID NC:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16
or residues 50-66 of SEQ ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID
NQ:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, and SEQ 1D NO:6 for
CDR-L3.

146. The use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises
a light chain variable region comprising SEQ ID NO:19 and & heavy chain variable region
comprising SEQ 1D NO:27.

147.  The use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises
a light chain comprising SEQ 1D NO:28 and a heavy chain comprising SEQ 1D NO:30.

148. The use of claim 125, wherein the anti-CD22 antibody of the monomeric
calicheamicin derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises

residues 50-66 of SEQ ID NO:27 for CDR-H2.
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Z. PIDOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide, and prednisone). 121. The
use of claim 101, wherein the anti-CD22 antibody of the monomeric calicheamicin
derivative/anti-CD22 antibody conjugate comprises SEQ ID NO:1 for CDR-H1, SEQ ID N@:2.0nSEQ

ID NO:13 or SE£) 1D NR: 16nHoSESR $PcNP:LE ainesidurs RohR&F SafridaMex27 or residues 50-66 of

gH1 in Figure 6 f {'Iaa{g ID NO for R- H3 EQ ID NO:4 for CDR-L1, SEQ ID NO:5 for
CDR- Lzégarﬁlgté ant' %% (% %ﬂg’l&g % % 3 use of claim 101, wherein the anti-CD22

antibody of the monomeric calicheamicin depvémkaDZZ antibody conjugate comprises a light
chain variable region comprising SEQ ID N0:19 and a heX y chain variable region comprising SEQ ID
NO:27. 123. The use of claim 101, wherein the anti-CD22 antibody of the monomeric c;
alicheamicin derivative/anti-CD22 antibody cOijiifz@si¥omprises a light chain comprising SEQ ID
NO:28 and a heavy chain comprising SE® ID NO:30. ;124 The use of claim 101, wherein the
anti-CD22 antibody of the mo ic calicheamicin derlwatlve/antl CD22 antibody conjugate
comprises SEQ ID NO: Lot CDR- H1, reS|dué‘s-5,Q_6ﬁ«offSEQ ID NO:27 for CDR-H2, SEQ ID NO:3 for
CDR-H3, SEQ ID NO: 4#1{ CD&LLNSEQID NO:5 for CDR-L2. and SEQ ID NO:§ for CDR-L3.

125. A use/of the comﬁosmon of clalm\ 79] h the ma uﬁaot/me of a medicament for'treating a
proliferatiye disorder expressing 0D22% ]ﬂe ;mgccor@g%w clgitn 125, wherein the
proliferative disorder is cancer, 127. M]:'rhe use according to clam&&whegem he cancer is a
B-cell malignancy. 128 fﬁ‘leﬂ.lse aeeording to claim 127‘*\Nb’fgrelfi the{Bféll malignancy is
leukemia, lymphoma or a ‘i'o odgﬁ*r(fﬁ‘?s’frﬂg(yn%}ma 129 The c or mg 1 claim 128,
wherein ti:e leukemia expresses-cell surface antig Q\ 13 f?l'he ”‘Se accorjfdlng to claim 128,
wherein the Iympjnom pressgs cefl surface antlgeﬁ ~~""131. The use a ording to claim
126, Wheﬁeln the fa IS a carcinoma. accordlng to claim 126, wherein the
cancer is a‘lxsarcon“l]ﬁm o 133. The use ag r@mg»«to*olwm 125, wherein the cahch’éammm in the
callcheam|c1$1 derivative in the monomeric ggflcheaﬁcff&n derivative/anti-0D22 antdyoody conjugate is
gamma calicheamicin or N-acetyl calicheami€in. 134. The use according to‘claim 125, wherein

the medicament fgFEieheQmIiss ANEHOEMINE IDI0RCTVeAGBRLS: 1, residdR. 5bhes Usgmegording to claim
134, whegin, the 0060 15‘8&9@ igagtive a % eJis presselacted fram a graup consistipg stantibodies,

growth factors hormones @/ ines. anti-hormones, xant mes ‘interleukins, interferons, and cytotoxic
drugs. CDRr58 218 Tedubies il A8 lain®%4, wherein the bioact ve agent is an antibody.

wherein nis 3to 9.

150.  The composition of claim 149, wherein the antibody comprises a light chain
variable region having the sequence set forth in SEQ 1D NO: 19 and a heavy chain variable

region having the sequence set forth in SEQ 1D NO: 27,

151.  The composition of claim 148, wherein the antibody comprises a light chain
consisting of an amino acid sequence resulting from the expression of SEQ IDNO: 28 in a
mammalian cell and a heavy chain consisting of an amino acid sequence resulting from the

expression of SEQ ID NO: 31 in a mammalian cell.

162.  Th

& composition of claim 32, wherein the CDR-grafted antibody is a variant
antibody obtained by an affinity maturation protocol and has increased affinity for human CD22.
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137. The use according to claim 136, wherein the antibody is directed against a cell surface antigen
expressed on B-cell malignancies. 138. The use according to claim 137, wherein the antibedy
directed against cell surface antigens expressed on B-cell malignancies is selected from a group
consisting of antiCD19, anti-CD20 and anti-0D33 antibodies. 139. The use according to claim

138, wherein the1 ggti-Ola)ZeO &%PO%Q%ASOH&%rm%),'wherei;ﬁdt@e Ehe seraaconding, teoalpimed 35, wherein
the cytokines or growth factors are selected from a roubﬁ,cor)gswtm%eo; |pég%gyg%r§%(§l 5 oTHF- CSF,
GM-CSF,ightcric spnsisting 9430 #REQEEACEEHERG (6 LA 135, Wherein the hormone is a steroid
hormone angdrisselattadéomdstregemsmdrogeirg pregesting 2akeearreseieiias oM Y4, The
use accor&g%ggigmqgg%ﬁm{gmgm@df@g is selected from the group consisting of
doxorubicin, daunorubicin, idarubicin, aclarubicin, zorubicin, rnitoxantrone, epirubicin, carubicin,
nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine, trifluridine, ancitabine,
enocitabine, azadfineT coxiur@neotRAteE NN B X ABING cCpeLft4BIRR LiR8rbine, decitabine,
roxuridineacfmiq%ﬁagﬂréaatgal@@dm&mopurmmgmmfrmgafmmgifafdmmnmzmc%lmycin, cispiatin, carboplatin,
cyclophosphamide, dacarbazine, vinblastine, vincristine, mitoxantrone, bieomycin, mechlorethamine,
prednisone, procarbazine methotrexate, flurouracils, etoposide, taxol, taxql an : jtomycin.
143. The use acc@ling HedsiA PR IR&rdRTRE RS ARRSHERIRIFST é%%%??‘s%%e%ﬁﬁq%re
combinatigpsef-eytatoximdragsy mheréihtigombination of cytotoxic drugs is selected from:
A.CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and procarbazine); B. CHOP
(cyclophosphamide, doxorubicin, vincristine, and prednisone); C. COP (cyclophosphamide, vincristine,
and prednisone); D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone); E. m-BACOD (methotrexate, bleomycin, doxorubicin,
cyclophosphamide, vincristine, dexamethasone, and leucovorin); F. ProMACE-MOPP
(prednisone, methotrexate, doxorubicin, cyclophosphamide, etoposide, leucovorin, mechloethamine,
vincristine, preclnisone, and procarbazine); ProMACE-CytaBOM (prednisone, methotrexate,
doxorubicin, cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and vincristine);
H.MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine, prednisone, Neomycin; and
leucovorin); MOPP (mechloethamine, vincristine, prednisone, and procarbazine); J. ABVD
(adriamycin/doxorubicin, bieomycin, vinblastine, and dacarbazine); K. MOPP (mechloethamine,
vincristine, prednisone, and procarbazine) alternating with ABV (adriamycin/doxorubicin, bleomycin,
and vinblastine);
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L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating with ABVD
(adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine); M. ChIVPP (chlorambucil,
vinblastine, procarbazine, and prednisone); N. IMVP-16 (ifosfamide, methotrexate, and
etoposide); 0.MIME (methyl-gag, ifosfamide, methotrexate, and etoposide); P. DHAP
(dexamethasone, high-dose cytarabine, and cisplatin); Q. ESHAP (etoposide, methylpredisolone,
high-dose cytarabine, and cisplatin); R. CEPP(B) (cyclophosphamide, etoposide, procarbazine,
prednisone, anBiGleBEyicin); SEGUENKEP QBERRIROMEGKAREMONStrahAe, 3t prednisone);

T. CVP-1 (cyclophosphamide, vincristine, and prednisone); U. ESHOP (etoposide, methyl
predisolone, high-dose cytarabine, vincristine and cispiatin); V. EPOCH (etoposide, vincristine,
and doxorubicin for 96 hours with bolus doses of cyclophosphamide and oral prednisone); W. ICE
(ifosfamide, cyclophosphamiti, and\efdpbside); X. CEPP(B) (cyc Qf? Jfde, etoposide,
procarbazine, prednisone, and bleomycin); -B (cyciopho ide,, doxorubicin
vincristine, prednisone, and ﬁ@omy&ﬁﬁpémNYTTgf%*/\ggg?f (epirubicﬁ%?é@@u%?cin, vincristine,
cyclophosphamide, and predt[]llssone)Et vy AI'\R,% $e according to cl?ér@d.@,;\)@qg)rein the
medicament further comprisesan an <|:f")ogi:’y irected against a cell surface antigen on B-cell
malignancies, and optionally compriggssens afgotenepmginations of cyetoxio diwgs, wherein the
combination of cytotoxic drugs is selected from: A. CHOPP (cyclophosphamide, doxorubicin,
vincristine, prednisone, and precarba&@eRFS B. CHOP (cyclophospti@aiidé) ¥exbrubicin, vincristine,

and prednisone): C. COP (cyclophosphamide, vincristine, and prednisone); ~_ D. CAP-BOP
(cyclophosphamide, doxorubicin, pré&@FaRRY Neomycin, vincristine, &M radiiséhe);
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E. m-BACOD (methotrexate, Neomycin, doxorubicin, cyclophosphamide, vincristine, dexamethasone,
and leucovorin); F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin, cyclophosphamide,
etoposide, leucovorin, mechioethamine, vincristine, prednisone, and procarbazine); G.
ProMACE-CytaBOlvl (prednisone, methotrexate, doxorubicin, cyclophosphamide, etoposide,
leucovorin, cytarabine, bleomycin, and vincristine); H. MACOP-B (methotrexate, doxorubicin,
cyc,lophosphamide, vincristine, prednisone, bleomycin, and leucovorin); I. MOPP (mechloethamine,
vincristine prednisegyaad pregesiaziei R BER (rdemysingoxerubicin, bleomycin, vinblastine, and
dacarbazine); K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine) alternating
with ABV (adriamycin/doxorubicin, bleomycin, and vinblastine); L. MOPP (mechloethamine,

vincristine, prednisone, and ptocarbazine) akernatin Wltﬁ’SABVD %adrlaﬁﬁlcm/doxorulﬁl‘bm bleomycm
vinblastine and dac&#baFhér® ¢ RETTHI/PP (Ehforambucils Vinbiastine. procarbazine.

prednisone); NETRVIAR - E’E%C(ﬁﬁ%faﬂ‘h(f@'rnW%%h%‘f’Feﬁﬁ?eA‘é%&péztoGﬁésﬁ%) TﬁGhﬁlﬁECf%gﬁﬁ/FaﬁﬁA A

ifosfamide, methotreXate? antl et8poside)? P. DHAP (dexamethasdne, higlt-dode ciitardbin&, arfd

cisplatin); Q. ESHAP, (etoposide, mgthylpredisolgne, high-dosg cytarabine,@agd cisplatink.o  R.

CEPP(B) (cyclophosphamideretoposidecprocartyeayine gradeisors, asd mo%zdﬁﬁ ACC TSF @RMP
Y

(lomustine, mitoxantfBn&;cydraafh é”caﬁ{ﬁ),ﬂég}n%nggzsx GAA ﬁGTC%g 1Seph Taq AR
y

anyde,vaggstlne
and prednisone); U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine, vincristine.

and cisplatin); V. EROCH (etop oéRje V|ncr|st|r1’é0and doxortibicin for 96 héﬁ i/vgpg Qéyéfgé)ses of

cyclophosphamide é@ﬁ’ﬁ?'i@@e@ CAC PR8N B rd STt emcyelanbasphamidecandetaposide):

X. CEPP(B) (cycloohosphamide, Ietopcsuie procarbazinesprednisonetand:-Nedmygin);¢ I Y.S>
CHOP-B (cyclophosphamidg.'égdoxorubicin1 incristine, pgednisone, and bleomycin); and

AAC AGA TTT TCOT GGG GTC CCA GAC AGGE TTC ACT GGC AGT GGT TCA GGG ACA GAT TTC
TG TOT AAA AGA CCC CAC GGT CTG TCC AAG TGA CCG TCA CCA AGT CCC TGT CTA ARG
N R F 8 G v P D R ¥ T G 8 G s G T D >

230 240 250 260 270 280

ACA COTC ARG ATC AGC ACA ATA AAG CCT GAG GAC TTG GGA ATG TAT TAC TGC TTA CAA
TET GAG TTC TAG TCG TGT TAT TTC GEA CTC CTG AAC CCT TAC ATA ATG ACG AAT GTT
T L K I S T I K P B D L G M Y ¥ C L Q>

290 300 310 320 330
GGT ACA CAT CAG CCE TAC ACG TTC GGA GGG GGG ACC AAG CIG GAA ATA ARA CGT
COA TGET GTA GTC GGC ATE TGC ARG CCT CCC CCC TGG TTC GAC CTT TAT TTT GCA
G T H Q P ha T B G G G T K L B I K R>
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Z. PIDOCE (epirubicin or doxorubicin vincristine, cyclophosphamide, and prednisone). 145. The
use of claim 125, wherein the anti-CD22 antibody of the monomeric calicheamicin
derivative/anti-CD22 antibody conjugate of the composition of claim 80 comprises SEQ ID NO:1 for
CDR-H1. SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or residues 50-66 of
SE-Q ID NO:27 or residues 50-66 of gH1 in Figure 6 for CDR-H2, SEQ ID NO:3 for CDR-H3, SEQ ID
NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2, and SEQ ID NO:6 for CDR-L3. 146. The use of
claim 125, whersig tireseaiti-C DRAAROTEN S UEN O RGHaidheamicin derivative/anti-CD22
antibody conjugate of the composition of claim 80 comprises a light chain variable region comprising
SEQ ID NO:19 and a heavy chain variable region comprisiBrZ)g SEQ ID NO4:027. 1475.0The use of
clai_m 125, wherein tgh% a&@-%ﬁ@,@n&;&og}(@q ﬂ%edglpﬁ@fqgﬁc @ﬁgicgﬁag@p@cge{gg@gy@/@@gi@@%&
antibody conjugate of ihe, composifion,of glaim, 8Q.comprises @,liohLehain comprising SECAR NEx:28
and a heavy chain comprsing, SEQ IR NQ:30.s ¢ 148. The use of claam 125, svhexeingheantixcD22
antibody of the monomeric calicheamiocin derivative/anti-CD22 ar&tibody conjulg)%te of the cgmposition
of claim 80 comprises }&siduies, 50;66:0% SERQ 49-NG:27:i05GDRHzx 149 The sompasitien ahclaim
22, wherein the monameticccalicheamicin der tativefarmi-C D22 @etisoe - to Rty dfes dTeveECtherforiftla:
wherein the antibody ¢bmrise$ SEQ 1D N&: 1%or EDREH1 restdue 50°66 of SEQ D NO: 27 for”
CDR-H2, SEQ ID NO: 3¢5 CDR-H3, SEQ ID NO: 4fo5 ODE-Li. S&5Q ID NO: 5 fosoCDR-L2 andidSEQ
ID NO: 6 for CDR-L32arid:&vhAereiich §8B3¢erocTa A GGETHE &?ﬁuﬁ%it@&ﬁ 6@”&@@ @@@.%ﬁv@ﬁe}fﬁhe
antibody comprises Sgﬁgﬂg%ﬁgﬁ] ﬁrig\gﬁecrcé\‘gfa%r hc%\?ir%g??hrre}%eccﬁjeﬁ?é s}épf FQ{I%h B SEQ I N®: 18.and a
heavy chain variable region having the sequence set forth in SEQ ID NO: 27. 151. The
composition of claim 149, whekein the antibedy comprisesa light chainrxeonsisting ofzn amino acid
sequence resuling fOMARE EXpRESSE FSECANACIR9IA Aplineliacolanis HEAEEriln
consisting of an aming acﬁ sgqquce,{resuﬁlng,?rom tfte expressiorrof SEQrID NO:B1 in a mammalian
cell. 152. The composition of claim 32, wherein the CDR-grafted antibody is a variant antibody
obtained by an affinit maturatiore4grotocol and has increased &ffinity for hiftan 0022, -1032 153.
The composition of %‘é@ﬂ?@?féﬁ@ﬂ%ﬁ@rﬁi@%@?ﬁ%@r@ﬁﬁe@‘é@n&iﬁo@&é‘c@ﬁyﬁo@%‘é%iﬁiﬁ SHRREoRsTH of
an amino acid sequence kesulting#rom the expressionof SEQ 1D NO: 29 ina mammalian cell and a
heavy chain consisting of an amino :?.é:gd sequence rlesulting frorg12the express'ggn of SEQ ID NO: 31 in
amammalian cell. .2 F54. Theseot any ope ahElaimsd0L40 148, wheseinthe ceraposifionis
administrable at an effective dosetrangngfrontd) Irengfmh2a40 5G:mghvaa CCr 256 ATRELREHT ERmM
154, wherein the compositions admirfistrable &t aff effectie ddse Fanging from*0.4'mg/m2 to 36”

mg/m2. HINYVVIH H2 GINBGNNYTTYKRNLKG
ACT CTG @TC ACC GTC TCC TCA

TGA GAC CAG TGG CAG AGG AGT
T L v T v 38 S>
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H3 EGYGNYGAVVFAY LiIRSSQSLANSYGNTFLS L2GISNRFS L3 LQGTHQPYT (SEQ ID NO:1)
(SEQ ID NO:2) (SEQ ID NO:3) (SEQ ID NO:4) (SEQ ID NO:5) (SEQ ID NO:6) 1135 FIGURE 2:
DNA/PROTEIN SEQUENCE OF 5144 VL 1020304050 GAT OTT GTG GTG ACT CAA ACT CCA CTC
TOO CTG OCT GTC AGO TTT GGA GAT CAA OTT CT?. CAA CAC CAC TO?. OTT TGA GOT GAG
AGO GAO GGA GAG TOG AAA OCT CTA OTT CAA VVVTQTPL5LPV5FGOQ V> 60708090100110
TOT ATC TCT TOO AGO TOT AGT CAG AGT OTT GCA AAC AGT TAT GGG AAC ACC TTT TTG
AGA TAG AGA ABGUREGIAG REDSGIOTFCEL XSS AT TORGETIE?ARD R EQLT VEG TOOEARSAAC
1SCRSSQSLANSYG N T F 1201330458161 BQIUTREETAR SEGCACARS GOT GGC CAG TCT
COL GAG CTC CTC ATC AGA ACC ATG GAO GTG TTC GSA CCG GTC AG?. GOT GTC GAG
GAG TAG

A 4

Apal
X
CDR-H2
55 60 65
cH GNNYTTYKRNLKG

N55Q  H2” GNQYTTYKRNLKG
T57A  H2> GNNYATYKRNLKG
T57TV GNNYVTYKRNLKG
K60R GNNYTTYRRNLKG
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WYLHKPGGSPOLLI 0170 TAT GGG ATT TCC ATA COO TA?. AGO Y G | 5> 180190200210220
AAC AG?. TTT TOT COG OTT CCA GAG AGO TTC ACT GGC AGT GOT TO?. GCC ACAGATTTC
TTO TOT AAA AGA CCC CAC GOT CTO TOO AAG TGA COG TO?. CC?. AGT COO TOT CTA AAG
RIPSGVPDRFTGSGSG T D F> 230240250260270280 ACA CTC AAG ATC AGO ACA ATA AAG
COT GAG GAO TTG GOA ATG TAT TAO TGC TTA CAATOT GAG TTC TAG TOG TGT TAT TTC
GGA OTC CTG AAC OCT TAO ATA ATG ACG AAT OTT TLKISTIKPEDOCMYYCL 129
2903003103FGUREGT HEALTATTCNG\BEEMBENUEGRAETAIESIGBGC GGG ACC AAG CTG GAA
ATA AAA COT CCATOT GTA GTC GGC ATG TOO AAC COT CCC CCC TOG TTC GAO OTT TAT
TTT GO?. THQP1TFOOO7KOE1K R> FIGURf 3: DNA/PROTEIN SEQUENCE Of H/44 VH

1020304050 (AG %F'V% @L@@%ﬁ&i@%@ﬁ%@@ﬁ%&«%ﬁ%ﬁﬁ@@@}p eRQOCT
TCC GIG AG €00 C AO] TSC G -}AC‘EA CCC TGA CAT GAC COT CC CGA
AGO CAC TQR.E Vﬁg gg&é&k@i‘?@%&%@@omswomono G TORIOR-AAGOCTACT

GGC TACAGO TTT AC TAC TOG ATT CAC TOG GTA AAATAO AGO /}\CG TTC|CGA AGA

COO ATG TG AAAEErbEEaxT G ivE DRV BTG M&W@W@MM@M&%‘?\Q&EM K>
gl2 DVVVTQSPSSLSASVGDRVTITC RESQSLANSYGNTFLS WYLHKPGKAPQLLIY

60 70 80 90
v,  GISNRFS GVPDRFTGSGSGTDFTLKISTIKPEDLGMYYC LOGTHQPYT
| |1 T
DPKS GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

l

gLt GISNRFS GVPQRFSGSGSGTDFTLTiSSLQPEDFATYYC LQGTHQPYT
gl2 GISNRFS GVPDRFSGSGSGTDFTLIISSLQPEDFATYYC LQGTHQPYT

100
Vi FGGETKLEIKR

N

JK1 FGEQGTKVEIKR

gl1 FCOGTKVEIKR
gh2 FGQGTKVEIKR
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120130140150160170 CAG AGO CCT GGG CAC- GOT 0Th GAA OGG ATT GOT GOT NET PAT
CCT GGA AAT AM TAT GOC TCC OGA CCC GTC CCA GAT OTT ACC TAA CCA CCA TAX TTA
GOA COT TIA TTA MA QRPOQGLTWI Y> 180190200210220 ACT ACO TAT AAG AGO AAC TTG
AAG GGC AAG GCC RCA CTG ACT GCA GTO ACA TOO OCC TGA TGC ATA TTC TOO TTG AAC
TTC COG TTC COG TOT GAO TGA COO GAG TOT AGO COG TTIKRITLXGKATLTAVTS A>
230240250260270280 AGO ACT GCC TAC ATG CAC CTC AGC AGO OTC ACA ACT GAG GAO
TOT GCG GTC TABUROTOGHEAERE STANARE GIEVGAGREE FESIEAO TOT TCA COO GTG
AGA COO CAG MA MG STAYMDLSELTSEDSAVY 1> 290300310320330340 TOT ACA AGA GAG
GGC TAT GOT AAC TAO GGC GCce TOG OTT GCT TAO TOG GGC CAG GGG ACATOT TOT CTC
CCG AOR CCA TTG ATG CEC COG ACE AAA CGA ATG ACC COG

CTREGYGNYGA F—%& § 80 RET-EreS T A EF I %Q‘Féﬁ%ﬂféﬁfé’ﬁe TGG

CAC- AGO AGT LVTVS 9> iF RE 4: RI‘%MOVAL OF GLYCOSYLATION SITE AI‘LID REACTIVE

LYSINE: PER ﬁ%ﬁé’@%’%%’?ﬁ%ﬁvﬁﬁq@fﬁ@ﬁWEcmR &%%%%ggﬁ%ﬁ?ﬁqﬂCDR 112

gH1 EVOLVOSGAEVKKPGASVRKVSCKASGYRFT NYWIH WVRQAPGQGLEWIG GINP

gH4,5,67 EVQLVQSGAEVKKPGASVKVSCKASGYRFT NYWIH WVRQAPGQGLEWIG GINP

60 70 80 90 100

Vi GNNYTTYKRNLKG KATLTAVTSASTAYMDLSSLTSEDSAVYYCTR EGYGNYG
DP7 KFQG RVIMTRDTSTSTVYMELSSLRSEDTAVYYCAR
gHI GNQYTTYKRNLKG RATLTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG

gH4 GNNYATYRRNLKG RATLTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG
gH5 GNNYATYRRNLKG RVIMTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG
gHé6 GNNYATYRRKFQG RATLTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG
gH7 GNNYATYRRKFQG RVIMTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG

110
JH4 WGQGTLVIVSS

Vi AWFAY WGQGTLVIVSS

gHI AWFAY WGQGTLVIVSS
gH4,5.6,7 AWFAY WGQGTLVTVSS
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CDR-H3 Ap al CDR.-H2 556065 cH GNNYTTYKRNLKG N55Q H2" GNQYTTYKRNLKG
T57A H2' GNNYATYKRNLKG T57V GNNYVTYKRNLKG K6014GNNYTTYRRNLKG FIGURE 5: 5/44
LIGHT CHAIN SEQUENCE GRAFT DESIGN 1020 DVVVTQTPLSDPVSFGDQVSISC
RSSOLANSYGNTFLS 111111 DPIC9 DIQMTQSPSSLSASVGDRVTITC ! BIA
DVQVTQSPSSLSASVGDRVTITC RSSOLANSYCNTPLS gc2 DW-V- TQSPSSLSASVGDRVTITC

RSSQSLANSYGNMS 607080 GISNRRS(H KRR GSESGEBTORHFRIKAEDLGMYYC 111

Gamma 4P

¥ hCMU-MIE
" pMRR14 . Bva0ERA “~BamH!
S440 orl SY40E
2
g5
?'i

"
W o
gnm‘ﬁgdr
SY4OE Intron & pA

E
£
B
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DPKOGVPSRESGSGSGTDFTLTISSLQPEDFATYYC gLIGISNRFS
GVPDRESGSGSGTDFTLTISSLQPEDFATYYC LQGTHQPYT GISBRFS
GVPDRESGSGSGTDFTLTISSLQPEDFATYYC LOQGTHQPYT 100 NILFOGGTKLEIKR 'l L7K1
FGQGTKVEIKR FGQGTKVEIKR c4.2FGQGTKVEIKR FIGURE 6: 5/44 HEAVY CHAIN
SEQUENCE GRAFT DESIGN 1020304050 V,EVQLQQSGTVLARPGASVKMSCKASGYRFT NYWIR
WVKQRPGQGLEWIG GIN? op7
QVOLVQSGAEVKKPGASVKVSCKASESTREVEY RMASQREIKI SR 10.1
EVOLVQSGAEVKKPGASVKVSCKASGYRFT NYWIR WVRQAPGQGLEWIC GIN?
044,5,6,7EVQLVQSGAEVKKPGASVKVSCKASSYRET NYWTH WVROAPGQGLEWIG GINF 60
GTTYKRNLKG KFQG 708090100

EcoR1640

Stuffer

HhOMY-MIE
SVADE p

Si! 210
K /
i<, “%!

 letlgsz

= Stuffer
—':,5__:“ }amﬁ! 1203

PMRR1D.1
8133 bp

SVAOE Introp & pA

2
H
o) 2
‘l s
L4
3 A
Y 4
A
) m@/&

GSoDNA
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RATLTAVTSASTAYMDLSSLTSEDSAVYYCTR EGYGNYG 1111111111
RVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR 1 gH | GNQYTTYXRNLKG
RATLTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG 044 ONNYATYRRNLKG
RATLTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG 015 GNNYATYRRVILKG
RVTMTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG 046 ONNYATYRRKFQO
RATLTADTSTSTVYMELSSLRSEDTAVYYCTR EGYGNYG GNYYATYRRKFQG

RVTMTADTSTHNYMESSBIRTHETAYYACOR CHMERICG/44DND MUTANTS

5/44 Ka e® Kd e* KD ¢ ~KD nM

cLcH 2.9 1.14 3.93 0.4
5.81 1.9 3.27 0.3

N55Q

T57A 7.8 0.51 0.66 0.07

K60R 4.95 1.01 2.04 0.2
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JEWWGQGTLVTVSS AWFAY WGQGTLVTVSS on AWFAY WGQGTLVTVSS 044,5,63AWFAY
WGQGTLVTVSS FIGURE 8: MAP OF VECTOR PMRR10.1 OBoDNA SV40E 8/35 FIGURE 9:
B1ACORE ASSAY OF CHIMERIC 5/44 AND MUTANTS 5/44 Ka e5 Kd e4 KD Gil -ICD nM

FIGURE 10: OLIGONUCLEOTIDES FOR 5/44 GH1 AND GL1 GENE ASSEMBLIES

Heavy Chain

544gH1 T1
AGTGTGAGGTGCAATTGGTCCAGTCAGGAGCAGAGGTTAAGAAGCCTGGTGCTTCCGTC
AAAGTTTCGTGTAAGGCTAGCGGCTACAGGTTCAC

544gH1 T2
GTGGCATTAATCCCGGGAATCAGTACACTACATATAAAAGAAATCTAAAGGGCAGAGCA
ACGCTGACCGCGGACACCTCCACAAGCACTGTCTACA

544gH1 T3
AGAGAAGGCTACGGTAATTACGGAGCCTGGTTCGCCTACTGGGGCCAGGGTACCCTAGT
CACAGTCTCCTCAGCTTCTACAAAGGGCCCAAGAAA

544 gH1 Bl
GGACCAATTGCACCTCACACTGCACTCCCTTGAGAATGAGTGCCAGGAACACGAGAGAG
AATCCGAAGTCCATGGTGGCGGCAAGCTTTTATTC

544 gH1 B2
GATTCCCGGGATTAATGCCACCGATCCATTCCAGGCCTTGTCCCGGAGCCTGCCTGACCC
AATGAATCCAATAATTTGTGAACCTGTAGCCGCTAGC

544gH1 B3
CGTAATTACCGTAGCCTTCTCTAGTACAATAGTACACTGCGGTGTCCTCGGATCTCAGAG
ATGACAGCTCCATGTAGACAGTGCTTGTGGAGG

544gH1 F1
GAATAAAAGCTTGCCGCCACC

544gH1 R1
TTTCTTGGGCCCTTTGTAGAAG
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acH 2.91.143.930.4 5.811.93.270.3N55Q T57A 7.8 0.51 0.66 0.07 K60OR

FIGURE 10 CONT.

Light Chain

544 g1 T1 |
GCTTCCCGGGGTGACGTTCAAGTGACCCAGAGCCCATCCAGCCTGAGCGCATCTGTAGG
AGACCGGGTCACCATCACTTGTAGATCC

544 g1 T2
TATCTGCACAAACCAGGTAAAGCCCCACAATTGCTCATCTACGGAATCTCTAACAGATTT
AGTGGTGTACCAGACAGGTTCAGCGGTTCC

544011 T3
AGATTTCGCCACTTATTACTGTTTACAAGGTACACATCAGCCGTACACATTCGGTCAGGG
TACTAAAGTAGAAATCAAACGTACGGCGTGC

544gL1 Bl
GAACGTCACCCCGGGAAGCAGGAATCCAGAACAACAGAAGCACCAACAGCCTAACAGG
CAACTTCATGGTGGCGGCTTCGAATCATCC

544gL1 B2
CTTTACCTGGTTTGTGCAGATACCAAGACAAAAAGGTGTTCCCATAACTGTTTGCAAGAC
TCTGACTGGATCTACAAGTGATGGTGAC

544gL1 B3
AACAGTAATAAGTGGCGAAATCTTCTGGCTGGAGAGACGAGATCGTGAGGGTGAAATCA
GTACCACTTCCGGAACCGCTGAACCTGTCTG

544g1.1 F1
GGATGATTCGAAGCCGCCAC

544gL1R1
GCACGCCGTACGTTTGATTTC
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4.95 1.01 2.04 0.2 FIGURE 10: OLIGONUCLEOTIDES FOR 5/44 GH1 AND GU GENE
ASSEMBLIES Heavy Chain 5 44gH1 Ti AGTGTGAGGTGCAAI 1
GGTCCAGTCAGGAGCAGAGGTTAAGAAGCCTGGTGCTTCCGTC AAAGT n
CGTGTAAGGCTAGCGGCTACAGGIi CAC 5 44gHI T2
GTGGCATTAATCCCGGGAATCAGTACACTACATATAAAAGAAATCTAAAGGGCAGAGCA
ACGCTGACCGE%%&E%@L%‘RH@%%%E@W%%WQUécTr%Rs PCR2.1 (544GH1
AGAGAAGGCTACOGTAATTACGGAGCCTGGTTCGCCTACTGGGGCCAGGGTACCCTAGT
CACAGTCTCCTCAGCTTCTACAAAGGGCCCAAGAAA 544 gHI 131
GGACCAATTGCACCTCACACTGCACTCCCTTGAGAATGAGTGCCAGGAACACGAGAGAG
AATCCGAAGTCCATGGTGGCGGCAAGCTTTTA UIC 544 giltB2.GA1 CCC GGGATTAATGCCA
CCGATCCATTCCA GGCCTTGTCCCGGAGCCTOCCTGACC
AATGAATCCAATAATTTGTGAACCTGTAGCCGCTA 5 4duglgl B ][ma'
CGTAATTACCGTAGCCTTCTCTAGTACAATAGTS T GOGGT CEWATCTCAGAG

PLRZ.1(544gH1)
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54491-11 RI ITCTTGGGCCCTTTGTAGAAG FIGURE 10 CONT. Light Chain 544 gL1 Ti
GCriCCCGGOGTGACGTTCAAGTGACCCAGAGCCCATCCAGCCTGAGCGCATCTGTAGG
AGACCO00TCACCATCACITOTAGATCC 544 gL1 T2
TATCTGCACAAACCAGGTAAAGCCCCACAATTGCTCATCTACGGAATCTCT CAGATTT
AGTGGTGTACCAGACAGG11CAGCGGTTCC 544gL1 T3
AGATTTCGCCACTTATTACTOTTTACAAGGTACACATCAOCCGTACACAL1l CGGTCAGGG
TACTAAAGTAGIRURE ARARIGHEALT BERT QF ISTERMBPIATE VECTORS PCR2.1 (544GL1)
GAACGTCACCCCGGGAAGCAGGAATCCAGAACAACAGAAGCACCAACAGCCTAACAGG
CAACTTCATGGTGGCGGCTTCGAATCATCC 544gL1 B2 CTTTACCTGGTH
GTGCAGATACCAAGACAAAAAGGTGTTCCCATAACTGTTTGCAAGAC
TCTGACTGGATCTACAAGTGATGGTGAC 54481,1 B3
AACAGTAATAAGTGGCGAAATCTTCTGGCTGGAGAGACEAGATCGTGAGGGTGAAATCA
GTACCAC11CCGGAACCGCTGAACCTGTCTG 544gL1 FNGGATBATTCGAAGCCGCCAC 544gL1
R1 GCACGCCGTACGT 11 GAT 11C Bzl

2l j mal
) foi

' ColEt orl

pORZ.1{544411)
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FIGURE 13: OLIGONUCLEOTID CASSETTES USED TO MAKE FURTHER GRAFTS
Xmal,1020304050SacaT CC OGG AAT AAC TAC GCT ACA TAT AGO ACA AAT 0Th AAG cnc ACA
GCA MG cat ACC GC C TTA Tat ATC CGA TOT ATA TOO TOT TTA GAT TTC CCG TOT OCT TGC
CAC TGG GNNYATYRRNIKGRATITA gill XmaT10203040SOSacTO CC COG AAT LAC TAO GOT
ACA TAT AGG AGA ALT CTA AM GGC ACA OTT ROO ATG ACC GC C TTATTO ATG CGA TGT
MA TCC TOT TTA GAT TTC CGG TOT CAA TGO TIC TOG ONNYATYGRKFQGRVTMTA g116
XmaT10203041%: 158 acT | GO AATANOE AGESHMAS N TAT NG @ ACEFARAHERCGRAKIGC AGA
cm MG Olt ACC GC C TTATTG TOG CGA TGT MA TCC TOT TTT 7aGGTC CCG TOT CGT TOO
GAO TGG GNI/NATIRRKFCGRATLTA C1-17

g4
Xmal 10 20 30 40 50 Bagll
CC GEE AAT AAC TAC GCT ACA TAT AGG AGA AAT CTA ARG GGC AGA GCA ACG CIG ACC GC
¢ OTTA TTG ATG CGA TET ATA TCC TCT TTA GAT TTC CCGE TCT CGT TGC GAC TGG
P G N N Y A T b4 R R N L X G R A T L T A
gHs
Xmal 10 20 30 . 40 50 SaclX
CcC OGEE AAT ADAC TAC GCT ACA TAT AGG AGA AAT CTR ARG GGC AGA GTT ACG ATG ACC GC
¢ TTA TTG ATG CGR TET ATA TCC TCT TTA GAT TTC CCG TCT CAA TGC TAC TGG
P ] N N Y A iy Y R R K F Q G R v T M T A
gHé
Xmal 10 20 30 40 50 SaclI
CC GGG AAT AAC TAC GCT ACA TAT AGG BGA BAA TTC CAG GGC AGA GCA ACG CIG ACC GC
C TTA TTG ATG CGA TET ATA TCC TCT TTT ARG @TC CCG TCT CGT TEC GAC TGG
P G N N ¥ F:y T Y R R K F Q G R A T L T A
gH7?
Xmal 10 20 30 40 50 Sacll
CC GGG AAT AAC TAC GCT ACA TAT AGGE AGA AAA TTC CAG GGC AGA GTT ACG ATCG ACC @C
o TTA TTG ATG CGA TGT ATA TCC TCT TTT ARG GTC CCG TCT CAA TGC TAC TGG
P ] N N Y A T Y R R X F Q G R A T M T A
gl2
Xmal 10 20 3o 40 50 &0
BetRIT

¢ CGGE GET GAC 67T GTC GTG ACC CAG AGC CCA TCC AGC CTG AGC GCA TCT GTA GGA GAC CGG
CCA OTG CAA CAG CAC TEG GTC TCE GET AGG TCG GAC TCE CET AGA CAT CCT CTG GCC CAG TG
S R G D v v v T Q 5] P s S L 8 A 8 v G D R v T
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Xmall1020304050sewn CC GGG AAT AAC TAO COT ACA TAT ACC AGA AAATTC CAG GGC AGA
OTT ACGATGACCPpcCTTATTGATG CGATOT MATOO TCT TTT AAG GTC CCG TOT CAA
TOO TIC TOO PGNNTATYARKPOGRVTMTA gL2 XmaT1020304050G0O BatETT C COG GOT Gpsc
OTT GTC GTG ACC CAG AOCCCATOO AGCCTGAGOCCATOT GTAGOAGAOTOG
CCACTGCAACMCACTGG OTCTOG OCT AGO TOG GM TOG COT AGA CAT COT CTG GCC
CM TO SRGOVVVTQSPSSIOASVGDRVT FIGURE 14: COMPETITION ASSAY, COMPETING
BINDING OF FEIGDRESGE NDIM EABEINRE SIYUSENREF NN BBOING/AT HLERREFEBNIAKIANTS.
Concentraton gt cpUR 3RS SHUoANAHEIDY TIFHBRABTEOMREREN ASSAY,
COMPETING CENTLY LABELLED MOUSE 5/44 ANTIBODY WITH

GRAFTED VARIANTS. FIGURE 16: FULL DNA SEQUENCE OF GRAFTED HEAVY AND LIGHT
CHAINS a) H%%? Chain

=

2 150 -+ —o— ¢LeH

4

B v gLigH4
[+*]

£ 100 - —o— gL1gH5
2 —a— gL1gH6
oot

&=

=

!

D 0 : :

= 10 100 1000 10000

Concentration‘ of chimeric antibody added (ng/ml)
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10 2030 40SO60 AAOCTTOCCG TTCGAACGGC CCACC ATG GAO TTC GGATTC TOT CTC GTG
TTC CTG GCA CTC ATT CTC AAG GGTGG CAC CTG AAG COT RAG AGA GAG CAC RAG GAO
CGT GAG TAA GAG TTC MDEGFOLVFLA L 111 K> 70BO90100110 GGA GTG CAC TGT GAO
OTC CAATTG GTC GAG TCA GGA GOA GAG OTT RAG RAG COT GGT OCT GAO GTC ACACTC
CAC OTT RAC GAG GTC ACT OCT COT CTC CAATTC TTC GGA OCR G V QCEVQ
LVQSGAEVKEP G> 130140150160170 GTC AAA OTT TOG TOT AAG GOT AGO GGC TAO AGO
TTC RCA ART TAT TOG ATT GAG TTT CAAAGO ACATTC CGATOG COG ATG TOG RAG TGT
I7A ATA ACCHIARREVRE EASMPERFTIONASS A902 0022 BT3B! BINACEFENERESEEDTE- GGA
AR COC CTC AR [REHT Eri S A AP ST R FETVARAIGIEE OCT 0T
COG GAG OTT ACC I'I‘A %’J COG TAR TTA COG VRQAPGQGLEWIGGIN P> 240250260270280
GGG AAT AAC TAG GOT ACA TAT AGG RCA AAATTC GAG COG AGA OTT AGO RTG ACC COG
CCCTTATTG AIG OGA TOT ATA. TOO TOT TTT RAG OTC COG TOT CAA. TOG TAO TOG COC

200
)
Z 150 ~ —o— cbLcH
@
E —e— o] 20114
@
£ 100 A —o— gl2gH5
% —t— ol 2oH6
Bt
é 50 —— gL2sHT
=
&
;a(
= — ,

10 100 1000 10600

Concentration of chimeric antibody added (ng/ml)
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N N YATYKREF QGRIFTMT A> 290300310320230340 CAC ACC TOG ACA AGO ACT GTC TAO
ATG GAGCTG TCATOTCTOAGATOO GAG GAGACCCTIGTOGAGG TOTTOG TGA GAG ATG
TAG CTC GAO ROT AGAGAOTOTAGOCTCOTG TOOD TSTSTVYMELSSLESED T>
350360370380390400 GCA GTG TAO TATTOT ACT AGA C-ACGC TAG GOT ARTTAO GGA GCC
TOG TTC GCC TAG GOT CACATGATAACATGATOTOTT COGATGCCATTAATGCCT COG
ACC RAG COO ATG AVYYCTREGYGNYCAWEFA Y>410420430440450 IGG 0-GO GAG GOT ACC
CTA 0-TO ACAGHSREQE: T SO AT SENER A BFOGHA & HRAVWY TANACGEDGHAIMSOCR
TOG GAT GAG TOT GAG AGO ACT CGAAGATOT TTC COG GOT AGO GAO GQGTLVT
VSSASTKG P S V> 460470480490500510 TTC CCC CTG 000 CCC TOG TOO AGO AGO ACC TOG
Gég AGO ACA@E@?@ & G GGC OG RAG %(O-‘;G GAO CGG GGG AGO AGO TCC TQe TOG
A CTC TOG TOT CG CGG GAO C PLAP T >
520530540550560 015 é&a?@?@@f S e ok e PR L
RAG TCA 000 CCCCTG GAG CAC FFTCDCTG ATG RAGSGGE OYT GGECAE TOO EACAGHO ACC
TTG ACT COG CGG GAG VEPYF PDEVT}{SENSCA L§0580590600§3.(Q 620630 AL AGO 0-GO
ng CAC ACC TIRQ&60E GdiCotal AréS AG E@@T@AA@@@% %%@A'%A%(%@ @;Fgm@(ggi(%@ CCG
AC GIG TOG RA‘@’IG@G OCAGACCGAT G TEA
VHTFPAVLS SGLY% L> FI&UF?E 1% CeSNTQ 64665 660 7(1%80 E%T -E %6?( '&g

120

@oT TCC GTC AAA GTT TCG TGT ARG GCT AGC GGC

CGA AGG CAG
A S v

180
CAT TGG GTC
@TA ACC CAG
H w v

240
GGG AAT AARC
coe TTA TTG
G N N

290

130

140

150

160

170

TAC AGG TTC ACA AAT TAT TGG ATT

e CAA AGC ACA TTC CGA TCE CCG ATG TCC ARG TGT TTA ATA ACC TAA

K v s

190

c K

A

200

8 G Y

210

R

r T N

220

¥ W I

230

AGG CAG GCT CCE GGA CAR GGC CTG
TCC GTC CCA GGC CCT GTT CCG GAC
R ¢ A P 6 © G L

250 260
TAC GCT ACA TAT AGG AGA AARA TTC
ATG CEA TET ATA. TCC TCT TTT AAG
Y A T Y R R K F
320

300 310

GAA TGG ATC
CTT ACC TAG
E W I

270
CAG GGC AGA
@Te Cce TCT
Q G R

330

GAC ACC TCC ACA AGC ACT GTC TAC ATG GAG CTCG TCA TCT CIC

GGET GGC ATT AAT CCC
CCA CCG TAA TTA GGG
G G I N P>

280
GTT ACG ATG ACC GCG
can TGC TAC TGGE CGC
v T M T A

340
AGA TCC GAG GAC ACC

CTG TEG AGE TGT TCG TGA CAG ATG TAC CTC GAC AGT AGAR GRC TCT AGG CTC CTIG TGG

D T s
350

aca GTG TAC

CGT CAC ATG

A A Y

410
TGE GGC CAG
ACC CCg @Tc
W G Q

460

TTC CCC CTG

ARG GGG GAC
¥ P L

520
CTG GTC AAG
GAC CAG TTC
L v X

580
ACC RAGEC deC
TGG TCE CCG
T 8 G

T

S T N Y M B L 3 8

360 370 380
TAT TGT ACT AGA GAA GGC TAC GGT AAT TAC
ATA ACA TGA TCT CTT CCG ATG CCA TTA ATG

L

Y c T

420
GaeT ACC CTA
CCA TGG GAT
G T L

470
GCG CCC TEC

R E

GTC ACH
CAG TET
v T

480
TCC AGG

CGC GGG ACG AGG TCC

A P C
530

GAC TAC TTC

CTG ATG AAG

D Y F

590
GTG CAC ACC
CAC GTG TGG
v H T

8 R

540
CCC GAA

G

430

Y G N

440

Y

R 5

380
GGA GCC TGG
CCT CBG ACC
G A W

450

GTC TCC TCA GUT TCT ACA ARG GGC

CAG AGG AGT CGA AGA

A%

S S A

490

8

TGT TTC CCG
T K G

500

AGC ACC TCC GAG AGC ACA GCC GCC

TCG TCGG AGE CTC TCG

8

T S B

550

S

CCe GTG ACE BTG TCG

GGE CTT GGC CAC TGC CAC AGC
P B P v T v s

600 610
TTC CCG GCT GTC CTA CAG TCC
AAG GGC CGA CAG GAT GTC AGG
F P A v L Q S
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TGT CGG CGG
T A A

560
TGG AAC TCA
ACC TTG AGT
W N 3

620
TCA GGA CTIC
BET CCT GAG
S G L

ji

D T>
400
TTC GCC TAC
ARG CGGE ATGC
P A >

cCha TCC
GGT AGG
P S

GTC
CAG
Ve

510

CTG GGC TGC
GAC CCG ACG
L G C>

570

gGC 6CC
CCG CGG
G A

TAC TCC
ATG AGG
Y S

CTG
GAC
Li>

630
cTe
GAG

Li>



AGO AGO OTG GTG ACC GTG COO TOO AGO AGO TTG GGC ACG AAG ACC TAO ACC TOO
AAC TOG TOG CAC CAC TOG CAC GGG AGO TOG TOG AAC COG TOO TTC TOG ATG TOG
ACO TTG SVVTVPSSSLGTKTYTC 11> 690700710720730740 GTA GAT CAC AAG COO AGO AAC
ACC AAG GTG GAO AAG AGA GTT G GTGAGAGGCC CAT CTA 0TO TTC GGG TOG TTG TOG
TTC CAC CTG TTC TOT CAA C CACTCTCCGG IMPSNTKVDKR V 750760770780790800810
AGCACAGOGQ:%@%G(?QEC&E CTGCTGGAAG CCAGGCTCAG GCCTCCTGCC TGGACGCACC
CCOGCTOTG CECT COCTCCOACA GACGACOTTC OGTOCGAGTC GGGAGGACGG
ACCTGCGTOG GGCCGACAGG 820830840850860870880 AGOCCGAOCC CAGGFCAGCA
AGGCATOCCC CAICTQTEI GG TCAGLCEOAEGEGEE TRAGCAGCREACTE T EQGGOFEGC
GTOCCGTCGT TCCETRCBE GG TRGAT AT NG GES TEGOT CF CEGBAGKCHE BFECCEIGAG
8909009109209309%40950 ATGOCCAGEG AGAGOSTCTT ETGGATTTTT CCACOAGGET ™
CCOGGCAGCC AGAGOCTGGATGCCCCTAGE TACOGGECCC TCTCOOAOAA GAGCTAAAAA
GGTGOTCCGA GEECRGRSAES : 101020
CCAGGCCCTG COCATACAGE GGC ﬁ%‘%@%@%@%&%fﬁ %%%CZ%SEE\%%%%TATCCGG
CAGGACCCTG GGTCCOGGAC GCGTATGTCC CCGTCCACGA CGCGAGTCTG GACGGTTCTC
GGTATAGGCC CTCQIGEEAC 10303b4010501(b0107016801000 GEECTGACEYE AbGGERACCC

CAAAGGCCAA AGEEEECACI 63CEAE ARG CAG ACRCESRE QderEEd QECAGTEE CECCCACACE

820 830 840 850 860 870 880

AGCCCCRGCOC CAGGGCRGCA
TCEGGETCEE GTCCCETCET

890 900
ATGCCCAGGGE AGAGGGETCIT
TACGEEAETCCC TCTCCCAGRA

860 970
CCAGGCCCTG CGCATACAGG
GGTCCEGEAC GCETATGETCC

1030
CCCCTGACCT AAGCCCACCC
GCGGACTGEA TTCEEGTGGE

1040

AGGCATGCCC CATCTIGTCTC
TCCGTACGGE GTAGACAGAG

910 920
CTGGATTTTT CCACCAGGCT
GACCTAARAA GGTGOTCCGA

980 990
GGCAGGTCECT GCGCTCAGAC
CCETCCACEA CGCGAGTCTG

1050 1060
CAAAGGCCAA ACTCTCCACT
GTTTCCGGTT TGAGAGGTGA

CTCRCCCEGEA
GAGTEGGCCT

230
CCEEGCAGCT
GCCCCETCGE

1000
CTGCCARGAG
GACGGTTCTC

1070
CCCTCAGCTC
CGGAGTCCAG

GGCCTCTGAC CACCCCACTC
CCEGAGACTG GTGRGETGAG

540 950
ACAGGCTGEA TGCCCCTALC
TGTCCGACCT ACGGGGATGG

1010 1020
CCATATCCGG GAGGACCCTG
GATATAGGCC CTCCIGGGAC

1080 1090
AGACACCTTC TCTCCTCCCA
TCTGTGGARG AGAGGAGGET

1100 1110 1120 1130 1140 1150
GATCTGEAGTA ACTCCCRATC TTCTCTCTCGC A GAG TCC AAA TAT GGET CCC CCA TGC CCA CCA
CTAGACTCAT TGAGCGTTAG AAGAGAGACE T CTC AGG TTT ATA CCA GGG GGT ACG EGGT GGT

E s K Y G P B c P P>
1160 1170 1180 1180 1260 1210 1220
TEC CCA GGT ABGCCAACCC AGGUCTCGCC CTCCAGCTCA AGGCGEGACA GGTGCCCTAG AGTAGCCTGC

ACG GET CCA TTCGETTEGECE TCCCGAGCEE GAGETCGAGT TCCECCCTET CCACGGGATC TCATCEGACG
C P>

1230 1240 1250 1260 1270 1280
ATCCAGGGEAC AGGCCCCAGC COGGETGCTGA CGCATCCACC TCCATCTCTT CCTCA GCA CCT GAG TTC
TAGGTCCCTE TCCGGEEETCE GCCCACGACT GCETAGETGG AGGTAGAGAA GGAGT CGT GGA CTC AAG

A P B Fx>

1290 1300 1310 1320 1330 1340
OTG GEE GGA CCA TCA GTC TTC CTG TTC CCC CCA AAA CCC AAG GAC ACT CTC ATCG ATC
GAC CCC COT GGT AGT CAG AAG GAC ARG GGG GGT TIT GGG TTC CTCG TGA GAG TAC TAG
L G G P ) v F L i3 P P X P X D T L M I>

1350 1360 1370 1380 1390 1400
TCC CGG ACC CCT GAG GTC ACG TGC GTG GTG GTG GAC GTG AGC CAG GAA GAC CCC GAG
AGG GCC TGG GGA CTC CAG TGC ACG CAC CAC CAC CTGE CAC TCC GTC CTT CTG GGG CIC

S R T p BE \% T c v v v D v 8 Q B D P E>
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GOGGAGTOGA TTCGGGTGGG OTTTCOGGITT TGAGAGGTGA GGGAGTCGAG TCTGTGGAAG
AGABGAGGGT 110011101120113011401150 GATCTGAGTA ACTOCCAATC TTCTCTCTGC A
GAG .TCC AAA TAT GOT CCC CCA TOO CCA CCA CTAGACTCAT TGAOGGTTAG
AAGAGAGACG T CTC AGO TTT ATA CCA COG COT ACG GOT GOT ESKYGPPCP P>
1160117011801190120012101220 TGC CCA GOT AAGCCAACCC AGGCCTCGCC CTCCAGCTCA
AGGCOGGACA GGTGCCCTAG AGTAGCCTGC ACG GOT CCA TT000TT000 TCCGOAGCOG
GAGGTCGAGEEUREBGEEHRT CCACGCGATC TCATCCGAGG C P> 123012401250126012701280
ATCCAGGGAC AGGGLCCAOC CGQQTOCTGA.GGCATCCAGG TCCATCTLIT CCTCA GCA COT
GAG TTC TAGOTGEL I: TELCHEGETEE GOCLCAGEAGTBOGTAGGTGGAGET ABGAGAAG
GGAGT COT GGA®T CIAAGCATES E\%@?%%Gmﬁ@ Eo%g:% &QA 18 S;GGT@G?SF GQ}‘A €A
GTC TTC CTG TTC 'Cod cEA AAA't0O ARG GAOAC ATG ATC GAD Ccc coT cOT ACT
CAG AAG GAO AAG GGG GATTTT GGG TEEE'OTC TOAGAG TAO TA® 1510

IGGPSVFLIFPPKPRITE §3 1350136013 7L R 30 TADEICE LR B CIiTheAb GidACO

TOO GTG GTG GTGR GAO GIGAG® GAG GAAIGAD CE£C BAGAGG GCCITOG GBA CTCHAG
TGC AGO CAC CAC CAC CTG CAC TOO OTC OTT CTG GGG CTC RTPEVTOVWDVSi}QEDP E>

FIGURE 16 CMIT. %Q@Q%MQQ%OMG GAG TAC AAG TGC AAG GTC TCC AAC ARA GGC CTC CCG

GTC TG ACC GAC TTG CCGE TTC CTC ATG TTC ACG TTC CARG AGE TTG TTIT CCG GAG GGC
Q D W L N G K B Y K Cc K v s N K G L P>

1580 1590 1600 1610 1620 1630

TCC TCC ATC GAG AAA ACC ATC TCC ARA GCC AAR GGTGCE GACCCACGEGG GTGCGAGGGEC

AGGE AGG TAG CTC TTT TCGE TAG AGGE TTT CGG TTT CCACC CTGEETGCCC CACGCTCCCG
8 8 I E X T I 8 K A K>

1640 1650 1660 1670 1680 1690 1700
CACATGGACA GAGGTCAGCT CGGCCCACCC TCTGCCCTGE GAGTGACCGEC TGTGCCAACC TCTGTCCCTA
GTGTACCTAT CTCCAGTCGA GCCGGETGEG AGACGGGACC CTCACTGGCG ACACGGTTGG AGACAGGGAT

1710 1720 : 1730 1740 1750
Ca GGG CAG CCC CGA GAG CCA CAG GTG TAC ACC CTG CCC CCA TCC CAG GAG GAG ATC
@T CCC GTC GGG GOT CTC GET GTC CAC ATG TGG GAC GGG GGT AGG GTC CTC CTC TAC
G Q P R B P Q v Y T L P P =1 Q B E M>

1760 1770 1780 1790 1800 18210
ACC ARG AAC CAG GTC AGC CTG ACC TEC CTC GTC AAA GGC TTC TAC CCC AGC GAC ATC
TGE TTC TTG GTC CAG TCGE GAC TGG ACG GAC CAG TTT CCE AAG ATG GGG TCG CTG TAG
T K N Q v s L T C L v K G iy b4 P s D I>

1820 1830 1840 1850 1860 1870
GOU GTCE GAG TEE GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC AAG ACC ACG CCT CCC
CEGE CAC CTC ACC OTC TCE TTA CCC GTC GGC CTC TTG TTG ATG TTC TGE TGC GGA GGG
A v E W E 8 N G Q P E N N b4 K T T P P>

1880 1890 1800 1810 13820
GTG OTE GAC TCC GAC GGC TCC TTC 7TC CTC TAC AGC AGG CTA ACC GTG GAC AAG AGC
CAC GAC COTG AGG CTG CCG AGGE AAG ARG GAG ATE TCG TCC GAT TGG CAC CTG TTC TCG
v L D 5 D G 8 F r L Y 3 R L T v D K 8>

1930 1940 1950 1960 1970 1980

AGG TGG CAG GAG GGG AAT GTC TTC TCA TGC TCC GTG ATG CAT GAG GCT CIG CAC AAC
TCC ACC GTC CTC CCC TTA CAG AAG AGT ACG AGGE CAC TAC GTA CTC CGA GAC GIG TTG
R~ W Q E G N V. F S C S v M H B A L H N>

1880 2000 2010 2020 2030 2040
CAC TAC ACA CBG ARG AGC CTC TCC CTG TCT CTG GGT AARA TGA GTCC CAGGGCCEGC
@TG ATG TGT GTC TTC TCG GAG AGG GAC AGA GAC CCA TTT ACT CACG GTCCCGECCG

H Y T Q X 8 L 8 L 3 L G X *>

2050 2060 2070 2080 2080 2100 2110

ARGCCCCCEC TCCCCGGECT CTCGGGETCE CECGAGEATG CTTGGCACET ACCCCGTCTA CATACITCCC
TTCGGEGEECE AGGGECCCEE GAGCCCCAGC GCGCTCCTAC GAACCGTGCA TGGGGCAGAT GTATGAAGGG
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OTC CAG TTC AAC TOG TAO G1G GAT GGC GTO GAG GTG CAT AAT GCC AAG ACA AAG COG
CAG GTC AAG TTG ACC ATG CAC CTA COG CAC OTC CAC GTATTA COG TTC TOT TTC GGC
QFNWYVOGVEVHNAKTK P> 1460,14701480149015001510 CGO GAG GAG MG TTC AAC AGO
ACG TAO COT GTG GTC AGO OTC GTO ACC GPO CTG CAC GCC CTC CTC GTC AAG TTG TOG
TGC ATG GCA CAC CAG TOG CAG GAG TOG MO GAO GPO REEQFN STYRVIT,537LTVL H>
1520153015401550#56 41578 AG GAO TOG CTG AAC GGC AAG GAG TAO AAG TOO AAG GPO
TOO AAC AAA GGC OTC CCG GTC CTG ACC GAO TTG COG TTC CTC ATG TTC ACG TTC CAG
AGO TTG TTT CCO GAG,GGC DWLNG KEYKGKYSNKOL, Pa 1580159£1600161016201630 TOO
TOO ATC GAG AAAACCATCHFROMGOCCAANGCTEOCRCCEACOEG OTGCGAGGGC AGG
AGG TAG CTC TTT'§EFAE BREETHT EVEFFICCEREEETEHEFEEEC CACGCTCCCG
651E1(T:1:0KA K> 1640165016601670168016901700 CACATGGACA GAGOTCAGOT
CGGCCCACCC TCTGCCCTGG GAGTOACCGC TGTGCCAACC TCTOTOCCTA GIGTACCTOT
CTCCAGTCGA GCCGGOTGGG AGACGOGACC CTCACTGGCG AMCGOTTOG AGACAGGGAT
17101720173017401750 CA GGG GAG CCC CGA GAO CCA CAG GTG TAO ACC CTO COO CCA
TOO CAG CAC GAO ATG GT COO GTC 000 OCT CDC OCT GTC CAC ATG TOG GAO GGG GOT
AGO GTC CTC CTC TAC GQDREPQVITLPP5QEE M> 176017701780179018001810 ACC AAG
AAC CAG GTC AGO CTG ACC %GC CTG GTC AAA COO TTC TAO COO AGO GAO ATC TOG
TTC TTG GTC CAG TOG GAO TOG ACG GAG CAG TTT COG AAG ATG OGG TOG CTG TAG
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NQVSLTCLVKGFIPSD [>

182016301840185016601870 GCC GPO GAG TOG GAG AGO AAT GGG

CAG COG GAG AAC AAC TAO AAG ACCACG OCT COO COGCACCTCACCCTCTOGTTA
CCCGTCOO00CTCTTG TTG ATG TTC TOG TOO GOA GGG AVEWESNOOPENNYKTTP Pa
lae01690190019101920 GTG CTG GAO TOO GAO GGC TOO TTC TTC CTC TAO AGO AGO CTA
ACC GTG MC AAG AGO CAC GAO CTG AGG CTG CCG AGO AAO AAG GAG ATG TOG TOO GAT

TOG CACCTG TTC TOG

LDSDGSFFLYSRITVDE 8> 193019401950196019701980 AGO TOG

CAG GAG OGEIABRIEHEDONT. TCA TOO TOO GTG ATG am: GAG GOT CTG CAC AAC TOO ACC
GTC CTC CC%@;; }%@%EAAG ACT ACG AGO CACMC GTACTCCM CACGTGTTG

R,WOEGNV.E

'H N> 199020002010202020302040 CAC TAO ACA CAG AAG AGO CTC

TOO OTC- TOT CTG COT AAA TM GTG® OAGGGCCOGC Gat ATGTOT GTO F¥C TOG GA&

AGO GAO AGA GA@"?@T‘
20502060207020802090:

G TTG TTC TEG ATT

i %ﬁgc %@Wm@@gﬁﬁ%ﬁﬁﬁﬁﬁﬁ AC AAC AAG ACC TAA

002110 AADIC@CQCGQ TECGCGGEGERT GrTC(DGG.GTGG F W Is

CGCCACGATG OTTOGCACGT ACCCCGTCTA CATACTTCCC TTCOGGGGOG AGGGGCCCGA
GAGCOCCAGO GC&QB&%@@G@WQA@@@MQ@@@&%@A&QIéﬂ MAGRQs Ao aca ror
21202130214021502360AGGCACCEAGE AN GAAAFARAGE ACCCAQCACT GECTTGET AGA
GCTCGAATTC TCCEBTGGGYC BTAECTTTAT TYCATGEGTG GTCACGGGAC EGAGCTTAAG
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K
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v

o
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S Q s
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GET CCA TTT
P G K

270
CCA GAC AGG
GGT CIG TCC
P D R

330
CTC CAG CCA

TGEE GAG TGC TAG AGC AGA GAG GTC GGT

T L T

I ]

370
GGET ACA CAT CAG CCG TAC ACA TTC GGT
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G T H

420

GTA GCG GCC
CAT CGC CGG

v A A
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Q P
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s

Y

L Q P
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T F G
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CCA TCT GTC TTC ATC TTC
GGT AGA CAG AAG TAG AAG
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L

2
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170

GAC CGGE GTC ACC ATC ACT TGT AGA TCC AGT CAG AGT CTT GCA AAC AGT TAT

COTG GCC CAG TGGE TAG TGA ACA TCT AGG TCA GTC TCA GAA CGT TTIG TCA ATA

b1 >

230

CCA GGT ARA GCC CCA CaA TTG CIC

CGG GGT GTIT AAC GAG

A

P Q

280

L L>

TTC AGC GGT TCC GGA
TCG CCA AGG CCT
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F

GAA
crr

3580
CAG
GTC
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GGEC
P

CAG TTG AAA TCT GGA ACT GCC TCT

GTT GTG TGC CTG CTG AAT AAC

s G

3
GAT TTC
CTA AMG
D ¥

GGT ACT
CCA TGA
G T

450

CCa TCT

GGT AGA
P S
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TTC TAT

GTC ARC TTT AGA CCT
Q L K 8 G

520 530
GAG GCC AAA GTA CRG

TGA CGE AGA
T A S

540
TGG AAG GTG

OTC CGEE TTT CAT GTC ACC TTC CAC
E A X A Q W X v

580 590
AGT GTC ACA GAG CAG GAC AGC AAG
TCA CAG TGT CTC GTC CTG TCE TTC
S v T B Q D S K

640 650

CAA CAC ACG GAC GAC TTA TTG AAG ATA
v v C L L N N F Y

550 560
GAT AAC GCC CTC CAA TCG GGT AAC TCC
CTA TTE CEGE GAG GTT AGC CCA TTG AGG
D N A L Q 8 G N S

600 610 620
GAC AGC ACC TAC AGC CTC AGC AGC ACC
CTG TCG TGG ATCG TCG GAG TCE TCG TGG
D S T Y S L 8 S T
670

660 680
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10203040S060 TTCGAAOCOG COACC ATG RAG PTO COT OTT AGG CTO TTG GTO OTT CTG
TTG TTC TOG ATT AAGOTTCOCC GGTGG TAC TTC RAC ow!, CAR TOO GAO AAC CAC GAA
GAO AAC AAG ACC TPA MELPVELIVILIFW I> 708090200110 CCT OCT TOO CGG GGT GAO OTT
CAR OTC ACC CAG AGO CCA TOO AGO CTG AGO GCA TCT GOA CGA AGO GCC CCA CTG
CAA GTT CAC TGG GTO TCG GOT AGO TOG GAC TOG CGT AGA 0ASAMQVT.QSPSSUSA S>
12013014015016Q4 7RSS ASRA GAO COG OTC ACC APO ACT TOT AGA TOO ACT CAG ACT
CTT GCA AAC ACT TAT CAT OCT CTG GCC CAG TOG TAG TGA ACA TOT AGO ICA GTC PGA
GAA COT TTG TCA AlA, QDRI THT CRSIQSLANR, Yorr 1901802002 10220030, Gl ARC ALGITT
TTG TOT TOG TAT GAGIGACrAAdr CCACO Tra AMIGEE BECRac GAA TG C1ECE TES FGMBAA
AAC AGA ACC ATA GAOGTE TPT GOT ECATTT CBG BOTVOTF ARC GAGE vV T H o>
DITELSWYLHKEGKAPQ1 240250269270280 AT, TAO GGAATC TCT AAGAGA TTT AGT GOT
GTA CCA GAO AGOSFT CTAfAG: OCT OGATAG ARG BC TITAGAGA TIGFOTAAATICALCA CAT
GGT CTG TOO AAGEOETER. BEGBCTIVEISHELSCYPURFSE5 > 2503Fb310356830340 AGT
OCT ACT GAT TTC ACC OTC ACG ATC TOG TOT CTC CAG caiT CIA GAT TTC GCC ACT TCA
CCA TGA cv.A. AAG TOG GAG TOO TG AGO ATA GAG OT® GOT OTT CTA AAG CGG TGA

GTDFTLTISSI QPEDkAL a0 36UE ABRR0 GG cencoorman
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TAT TAG TOT PTA CAL GOT ACA CAT CAG COG TAO ACATTC GOT CAG OCT ACT AAAGTA
ATA ATG ACA AAT OTT CCA TOT CPA GPC GGC ATC Tog AAG CCAGTO CCATGAITT CAT
YYCLOGTHQPYTFGQGTE V> 410420430440450 GAA ATO AAA COT ACG GTA GOO GCC CCA
TOT GPO TTC ATC TTC COG CCA TOT GAT GAG OTT TAG TTT.GCA 1GC CAT CGC COG GOT
AGA CAG AAG TAG AAG CGC GOT AGA CTACTC IKETVAAPSVIPIPPPSO E>
460470480490500510 GAG TTG AAATOT GGA ACT GCC TOTOTT GTG TOO CTG CTO AAT AAC
TTC TAT CCCHEARERR. ANRTT TG 0P BN FRAIE O OYAG CAMWEACCACIE B EACDIIA TTG
AAG ATA GGG é&T bﬁgTASVVCIINNPYP 11> 520530540550560570 GAG GCC AAA GTA CAG
TOG AAG GT(f; +U CC OTC CAATOG GOT AAC TOO CAG GAOOTC COG TTT CAT GTC

ACC TTC CAC CPA TTG COG GAG OTT AGO CCA TFG AGOGTC CTC
AKVQWKVDNALQ5GN'SQ E>r6805306@0610620630ACT GTC ACA GAG CAC CAC AGO AAG
GAO AGO AOC TAO AGO CTC AGO AGO ACC 070/ AGRIf&# CAG TOT OTC 3TC CTG TOG awc
CTG TOG TOG ATG TOG GAG TOG TOG #@G GAG TOO 8 V T ff QDSKESTYGLISSTE T>

: TAO GAG AAA CAC AAA OTC
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750760770780 GAAGTGCCCC CACCTOCTCC.TCAGTTCCAG COTOGOAATT C CTTCACGGGG
GTGGACGAGG AGTCAAGGTC GGACCCTTAA G FIGURE 17: STRUCTURE OF AN
ANTIBODY-NAC-GAMMA CALICHEAMICIN DMH CONJUGATE FIGURE 18: EFFECT OF CMC-544
ON GROWTH OF RAMOS B-CELL LYMPHOMA Vehicle C MC-544 160 gg/kg 41.-CiVIC-544 40 g
g/kg -*-CMC-544 10 g gikg MuAnti-CD22-Calich. 160 pg/kg MuAnti-CD22-Calich. 10 gg/kg
"P-Anti-C D22 mAb g544 10 mg/kg ,/ 2/6 tumor free 617 tumor fit e 2030 4050 Tumor growth period
(Days) Treatment: ip on days 1, 5, and 9

FIGURE 18: EFFECT OF CMC-544 ON GROWTH OF RAMOS B-CELL LYMPHOMA

" Vehicle

AT CMC-544 160 pg/kg
~#CMC-544 40 pglkg
—®CMC-544 10 pglkg
“ATMuAnti-CD22-Calich. 160 pg/kg
B NuAnti-CD22-Calich. 10 pg/kg
T Anti-CD22 mAb g544 10 mg/kg

A
¢ 2/6 tumor free

Tumor mass (g)

.
5#

R P 6/7 tumor free
¥ - Y P I |

N Lo i
0 10 20 30 40 50 60

Tumor growth period (Days)
Treatment: ip ondays !, 5,and 9
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24135 FIGURE 19: EFFECT OF CMC-544 ON LARGE B-CELL LYMPHOMAS Tumor Growth
period (Days) 25/35 FIGURE 20: EFFECT OF CMG-544 MADE WITH THE CMA AND CNIC
CONJUGATION PROCEDURES ON THE GROWTH OF RL LYMPHOMA FIGURE 21: RITUXIMAS
(RITUXANTmM)-TREATED LARGE RL LYMPHOMA IS SUSCEPTIBLE TO CMC-544 4/5 mice Tumor
free 184). ? 10203040506070 Tumor growth period (Days)

FIGURE 19: EFFECT OF CMC-544 ON LARGE B-CELL LYMPHOMAS

RAMOS B lymphoma

CMA-676
Tumor
Mass (@) Treatment:ip g4dx3
2
CMC-544

0 yogopox ]y
0 10 20 30 40 50

Tumor Growth period (Days)
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FIGURE 22: EFFECT OF RITUXIMAR (RITUXANTmM) ON THE CYTOTOXIC ACTIVITY OF CMC-544
00 -' 0.010.030.10.31.03.0 Calicheamicin DMH (no/m8 trealment CMO0+644 Flitzdmab(2
ug/m1)CMC+544 Rlittadmab(20 ughl) E E",-fr CMC+514 Flttuximab(2D0 ug/m5CMC-544 FIGURE 23:
EFFECT OF CMC-544, RITUXIMAB (RITUXANT1-, AND CMA-676 ON SURVIVAL OF SCID MICE
WITH DISSEMINATED EARLY RANIOS B LYMPHOMA Ramos B lymphoma cellsTreatment IP on
Days 3,7,11 Pi/ in SCUD mice on Day 0Q4Dx3 FIGURE 24: EFFECT OF CMC544, RITUXIMAB

(RITUXANT"), ANE RMA0S £ RRET R \BMeLs QBB P WiSE YWE it RISREYEIAT EONATGARINOS
B LYMPHOMA pHGURIAE € OhEEIEQREWE & RITWHMABIRITUXANT9, AND CMA-676 ON
SURVIVAL OF SCID MICE WITH DISSEMINATED LATE RAMOS B LYMPHOMA Ramos B

lymphoma cellsTreatment IP on Days 9, 13, 17 IV in SCID mice on Day 0Q4Dx3 FIGURE 26:
EFFECT OF CMC-544, RITUXIMAB (RITUXANT9, AND CMA-676 ON SURVIVAL OF SCID MICE
WITH DISSEMINATED LATE RAMOS B LYMPHOMA Ramos B lymphoma cellsTreatment IF on Days
9,13, 17 IV in SCID mice on Day 0Q4Dx3

~&—~Vehicle
} ~®~=Calicheamicin 160 pg/kg
2.5 i ~We~ CMC-544 (35) 80 ug/kg
: === CMC-544 (35) 320 pg/ke
~B&-CMC-544 (70) 80 pg/kg
/ » ~&-<CMC-544 (70) 320 ng/kg

Treatment administered
ondays1,5 &9

0 10 20 30 40 50
Tumor growih period (Days)
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20406080100 Days FIGURE 27: EFFECT OF CMC-544, RITUXIMAB (RITUXANTmM), AND CMA-676
ON SURVIVAL OF SCID MICE WITH DISSEMINATED LATE RAMOS B LYMPHOMA C 8.644 40
pglkg + R110)65155 5 mg/kg C M 8-544 50 )19/kg +11)153(15%5k 10 mg/k8 1 11.4.1anuennntsmang.
CMC-544 40 5g/kg CMC-5441 60 5g/kg CMC-544 160 ng/kg + Rltuximsb 20 m ..... 40-- DMlsa.
CMC-644 1.0 150 Fo/kg FIGURE 28: ANTI-TUMOR ACTIVITY OF CMC-544 WITH/WITHOUT
RITUXIMAB (RITUXANTmM) ON RL NON-HODGKINS LYMPHOMA

FIGURE 21: RITUXIMAB (RITUXAN™)-TREATED LARGE RL LYMPHOMA 1S

SUSCEPTIBLE TO CMC-544

3
—.*—- N
Vehicle
L _E“Rituximab
2.5 CMC-544
“eb
PO CMC-544
é 160 pg/kg
5 15F L
: /
E L
1 Rituximab pe Q\ 4/5 mice
20 mg/kg : v Tumor free
05 \L ' ﬁh‘ ',0
\%{{ * 6/8 tumors ¢~
i il A 1 . ! ) retprn, ] L l L }

0 10 20 30 40 50 60 70
Tumor growth period (Days)
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10203040 Tumor growth period (Days) FIGURE 29: ANTI-TUMOR ACTIVITY OF CMC-544 AND
CHOP ON RL NONHODGKINS LYMPHOMA 1020304050 Tumor growth period (Days) SEQUENCE
USTING <110> WYETH HOLDINGS CORPORATION.; KUNZ, ARTHUR ET AL. <120>
CALICHEAMICIN DERIVATIVE-CARRIER CONJUGATES <130> 5P6513A <160> 51 <170>
SeqWin99, version 1.02 <210> 1 <211> 5 <212> PRT <213> mouse <220> <223> 5/44g CDR-H1
<220> <221> <400> 1 Asn Tyr Trp lle His

FIGURE 22: EFFECT OF RITUXIMAB (RITUXAN™) ON THE CYTOTOXIC ACTIVITY OF

CMC-544
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15 <210> 2 <211> 17 <212> PRT <213> mouse <220> <223> mouse monoclonal 5/44 CDR-H2g1,1

73 <220> <400> 2 Gly lle Asn Pro Gly Mn Mn Tyr Thr Thr Tyr Lys Arg Mn Lou Lys 151015 Gly <210>
3<211> 12 <212> PRT <213> mouse <220> <223> mouse monoclonal 5/44 CDR-H3 <220> <221>

<400> 3

FIGURE 23: EFFECT OF CMC-544, RITUXIMAB (RITUXAN™)-, AND CMA-676
ON SURVIVAL OF SCID MICE WITH DISSEMINATED EARLY RAMOS B

LYMPHOMA

Ramos B lymphoma cells
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100
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Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr 1510 <210> 4 <211> 16 <212> PRT <213> mouse
<220> <223> mouse monoclonal 5/44 CDR-L1 <220> <221> <400> 4 Arg Ser Ser Gin Ser Lou Ala
Asn Ser Tyr Gly Asn Thr Phe Lou Ser 151015 <210> 6 <211> 7 <212> PRT <213> mouse <220>
<223> mouse monoclonal 5/44 CDR-L2 <220> <221> <400> 5 Gly lle Ser Mn Arg phe Ser 15

FIGURE 24: EFFECT OF CMC-544, RITUXIMAB (RITUXAN™), AND CMA-676 ON
SURVIVAL OF SCID MICE WITH DISSEMINATED LATE RAMOS B LYMPHOMA

Ramos B lymphoma cells Treatment IP on Days 9, 13, 17
IV in SCID mice on Day 0 Q4Dx3
100

- 80

= 60 -
= i
= H
& b CMC-544
h i 160 pglk
w40 ¥ m—.-...ig.f.._‘.u
:
Rituximab
20 20 mgikg
Vehicie ] ? CmA-678
0 % i L L ’iss)v.gl.kg L 4 i i k] A 1
] 20 40 80 80 400 120 140

Days
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<210> 6 <211> 9 <212> PRT <213> mouse <220> <223> mouse monoclonal 5/440DR-L3 <220>
<221> <400> 6 Leu Gin Gly Thr His Gin Pro Tyr Thr 15 <210> 7 <211> 113 <212> PRT <213> mouse
<220> <223> mouse monoclonal 5/44g VL domain <220> <221> <400> 7 Asp Val Val Val Thr Gin Thr
Pro Leu Ser Leu Pro Val Ser Phe Gly 151015 Asp Gin Val Ser He Ser Cys Arg Ser Ser Gin Ser Leu

Ala Asn Ser 20Z43QE 25: EFFECT OF CMC-544, RITUXIMAB (RITUXAN™), AND CMA-676 ON
SURVIVAL OF SCID MICE WITH DISSEMINATED LATE RAMOS B LYMPHOMA

Ramos B lymphoma cells
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Tyr Gly Mn Thr Phe Lau Ser Trp Tyr Lau His Lys Pro Gly Gin Ser 354045 Pro Gin Leu Leu He Tyr Gly
lle Ser Asn Arg Phe Ser Gl}, Val Pro 505560 Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr
Leu Lys lle 65707580 Ser Thr lle Lys Pro Glu Asp Leu Gly Met Tyr Tyr Cys Leu Gin Gly 859095 Thr
His Gin Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys 100105110 Arg <210> 8 <211> 121
<212> PRT <213> mouse monoclonal 5144 VH domain. <223> mouse monoclonal 5/44 VH domain

<220> <221> RUDORES 16U BFHEBT 0FoCRAC Gy SRITO Y TaeV@Irex ArAI AR Shafdae ON
SURVIVAL OF SCID MICE WITH DISSEMINATED LATE RAMOS B LYMPHOMA

RamosB lymphoma cells Treatment IP on Days 9, 13, 17
IV in SCID mice on Day 0 Q4Dx3
100
i L ig.
sgi
80 p~ i
! ]
® 60 - %
2 i
F 4
a [
= 40 x'll'"‘!
lﬁ i Rituximab .
] I"'""ﬂ"ﬁ 10 mglkg Rituximab
20 - x,i L , Rituximab 20 Molky
Vemcle] i - Smglkg
, R Vaa
0 PN IUEE SRR IO T | L. 1 I
0 20 40 60 80 100
Days
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151015 Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr 202530 Trp tie His Trp Val
Lys Gin Ng Pro Gly Gin Gly Leo Glu Trp lie 354045 Gly Gly lle Asn Pro Gly Asn Asn Tyr Thr Thr Tyr
Lys Arg Asn Leo 505560 Lys Gly Lys Ala Thr Leo Thr Ala Val Thr Ser Ala Ser Thr Ala Tyr 65707580
Met Asp Leo Ser Ser Leo Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 859095 Thr Arg Glu Gly Tyr Gly Mn
Tyr Gly Ala TrFIRHERE|a7TyERFE Gy 0 M55, GIT GITAB L BIT Rt ATy oh Ber Ges 5¥5 130 <210> 9

<211> 13 <2120 RAV AL bP U IHIARE BSUHIN SRis SERHRATED LATE RAMOS B LYMPHOMA
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<220> <221> <400> 9 Gly Asn Mn Tyr Thr Thr Tyr Lys Arg Mn Leu Lys Gly 1510 <210> 10 <211> 13
<212> PRT <213> Atrtificial Sequence <220> <223> N55Q <220> <221> <400> 10 Gly Mn Gin Tyr Thr
Thu Tyr Lys Ng Mn Leu Lys Gly 1510 <210> 11 <211> 13 <212> PRT <213> Atrtificial Sequence
<220> <223> T57A <220> <221>

FIGURE 28: ANTI-TUMOR ACTIVITY OF CMC-544 WITH/\WITHOUT RITUXIMAB
(RITUXAN™) ON RL NON-HODGKINS LYMPHOMA

==&~ \Yohicle

~&— CMC-544 80 nglkg +
Rituximab 20 mg/kg

- —E— CMC-544 20 pglkg +
8 . Rituximab 20 mg/kg
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<400> 11 Gly Asn Mn Tyr Ala Thr Tyr Lys Aug Mn Leu Lys Gly 1510 <210> 12 <211> 13 <212> PRT
<213> Atrtificial Sequence <220> <223> T57V <220> <221> <400> 12 Gly Mn Mn Tyr Val Thr Tyr Lys
Arg Mn Leu Lys Gly 1510 <210> 13 <211> 17 <212> PRT <213> Atrtificial Sequence <220> <223>
CDR-H2 (T57)A H' <220> <221> <400> 13 Gly lle Mn Pro Gly Asn Mn Tyr Ala Thr Tyr Lys Arg Mn Leu
Lys 151015 Gly

FIGURE 29: ANTI-TUMOR ACTIVITY OF CMC-544 AND CHOP ON RL NON-
HODGKINS LYMPHOMA

4 s
35 |- v ~=&—Vehicle

| / —H=— CHOP*

3 L ‘ ~—M— CMC-544 160 uglkg

*Cyclophosphamide 40 mg/kg ip
Doxorubicin 3.3 mgl/kg ip
Vincristine 0.5 mgl/kg ip
Prednisone 0.2 mgl/kg po
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<210> 14 <211> 13 <212> PRT <213> Atrtificial Sequence <220> <223> K60R <220> <221> <400>
14 Sly Pan Mn Tyr Thr Thr Tyr Arg Arg Mn Leu Lys Sly 1510 <210> 16 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> CDR-H2 (K60R)R H" <220> <221> <400> 15 Gls/ lle Asn Pro Sly'Mn
Mn Tyr Thr Thr Tyr Arg Am Mn Leu Lys 151015 Sly <210> 16 <211> 17 <212> PRT

SEQUENCE LISTING

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

<220>
<223>

C 1 <220>
<221>

<400>

WYETH HOLDINGS CORPORATION.; KUNZ, ARTHUR ET AL.

CALICHEAMICIN DERIVATIVE-CARRIER CONJUGATES
SP6513A

51

SeqWin99, version 1.02
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<213> Artificial Sequence <220> <223> CDR-H2 (T57A K60OR) H" <220> <221> <400> 16 Gly lle Mn
Pro Gly Asn Mn Tyr Ala Thr Tyr Arg Arg Asn Lau Lys 151015 Gly <210> 17 <211> 70 <212> PRT
<213> Homo sapien <220> <223> DPK9 <220> <221> <400> 17 Asp lle Gin Met Thr Gin Ser Pro Ser
Ser Lou Ser Ala Ser Val Sly 151015 Asp Arg WI Thr lle Thr Cys Trp Tyr Gin Gin Lys Pro Gly Lys Ala

<400> 2
Gly lle Asn Pro Gly Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys
1 5 10 15

Gly

<210> 3
<211> 12
<212> PRT
<213> mouse

<220>
<223> mouse monoclonal 5/44 CDR-H3

<220>
<221>

<400> 3
Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr
1 5 10

<210> 4
<211> 16
<212> PRT
<213> mouse

<220>
«223> mouse monoclonal 5/44 CDR-L1

<220>

<221>

<400> 4

Arg Ser Ser Gin Ser Leu Ala Asn Ser Tyr Gly Asn Thr Phe Leu Ser
1 5 10 15



202530 Pro Lys Leu Leu lle Tyr Gly Val Pro Ser Arg Phe Ser Gly Ser Sly 354045 Ser Gly Thr Asp Phe
Thr Leu Thr lle Ser Ser Leu Gin Pro Glu Asp 505560 Phe Ala Thr Tyr Tyr Cys 6570 <210> 18 <211>
11 <212> PRT <213> Homo sapiens <220> <223> JK1 <220> <221> <400> 18 Phe Sly Gin Sly Thr
Lys Val Glu lie Lys Arg 1510 <210> 19 <211> 113 <212> PRT <213> Artificial Sequence

<210> &
<LM= 7
<212> PRT
<213> mouse

<220>
<223> mouse monoclonal 5/44 CDR-.2

<220>
<221>

<400> 5
Gly lle Ser Asn Arg Phe Ser
1 5

<210> 6
<211> 9
<212> PRT
<213> mouse

<220>
<223> mouse monoclonal 5/44CDR-L.3

<220>
<221>

<400> 6
Leu Gin Gly Thr His Gin Pro Tyr Thr
1 5

<210> 7
<211> 113
<212> PRT
<213> mouse



<220> <223> gL1 <220> <221> <400> 19 Asp Val Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser
Val Gly 1510 Asp Arg Val Thr lle Thr Cys Arg Ser Ser Gin Ser Leu Ala Asn Ser 202530 Tyr Gly Mn Thr
Phe Lau Ser Trp Tyr Leu His Lys Pro Sly Lys Ala 354045 Pro GIn Lau Leu lie Tyr Gly lie Ser An Arg
Phe Ser Gly Val Pro 10 506560 Asp Arg Phe Ser Gy Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He
65707580 Ser S&2d>u Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin Gly 8590.95 Thr His Gin Pro
Tyr Thr Phe Gly:£3in-GiVEarrhtmdalaGitdtedlysod@0105110 Arg <210> 20

<220>

<221>

<400> 7 :
Asp Val Val Val Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Phe Gly
1 5 10 15

Asp Gln Val Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Ala Asn Ser
20 25 30

Tyr Gly Asn Thr Phe Leu Ser Trp Tyr Leu His Lys Pro Gly Gin Ser
35 40 45

Pro Gin Leu Leu lle Tyr Gly lle Ser Asn Arg Phe Ser Gly Val Pro
50 55 60 ’

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
- B5 70 .75 80

Ser Thr lle Lys Pro Glu Asp Leu Gly Met Tyr Tyr Cys Leu Gin Gly
85 90 95

Thr His Gin Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lleLys
100 108 110

Arg

210> 8

<211> 121

<212> PRT

<213> mouse monoclonal 5/44 VH domain

<220>



<211> 113 <212> PRT <213> Artificial Sequence <220> <223> gL2 <220> <221> <400> 20 Asp Val
Val Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ser
Ser Gin Ser Leu Ala Asn Ser 202530 Tyr Gly Asn Thr Phe Lou Ser Trp Tyr Leu His Lys Pro Gly Lys
Ala 354045 Pra6in Le Ley le Tyr Gly e, $arAsp Arg Phe Ser Gly Val Pro 505550 Asp Arg Phe Ser
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie 65707580 Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr
Tyr Tyr Cys Leu Gin Gly 859095 Thr His Gin Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys

<220> :

<221>

<400> 8

Glu Val Gin Leu Gin GIn Ser Gly Thr Val Leu Ala Arg Pro Gly Ala
1 5 10 15 ’

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp lle His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lle
35 40 45

Gly Gly lie Asn Pro Gly Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ala Val Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 9

<211> 13

<212> PRT

<213> Avrtificial Sequence

<220>
<223> cH



100105110 Arg <210> 21 <211> BO <212> PRT <213> Homo sapiens <220> <223> DP7 <220>
<221> <400> 21 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys
Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Trp Val 202530 Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp
Met Gly Lys Phe Gin Gly 354045 Am Val Thr Met Thr Am Asp Thr Ser Thr Ser Thr Val Tyr Met Giu
505560 Leu Sgf,ger Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg

<221>

<400> 9
Gly Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10

<210> 10

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> N55Q

<220>
<221>

<400> 10
Gly Asn Gin Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10

<210> 11

<211> 13

<212> PRT

«<213> Artificial Sequence

<220>
<223> T57A

<220>
<221>

<400> 11
Gly Asn Asn Tyr Ala Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10



65707580 <210> 22 <211> 11 <212> PRT <213> Homo sapiens <220> <223> JH4 <220> <221>
<400> 22 Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 510 <210> 23 <211> 121 <212> PF2T <213>
Artificial Sequence <220> <223> g H 1 <220> <221> <400> 23 Glu Val Gin Leu Val Gin Ser Gly Ala
Glu Val Lys Lys Pro Gly Ala 151015

<210> 12

<211> 138

<212> PRT

<213> Artificial Sequence

<220>
<223> T57V

<220>
221>

<400> 12
Gly Asn Asn Tyr Val Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10

<210> 13

<2t1> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR-H2 (T5T)A H'

<220>
<221>

<400> 13
Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Lys Arg Asn Leu Lys
1 5 10 15

Gly
<210> 14

<211> 13
<212> PRT



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr 202530 Trp lle His Trp Val Arg Gin
Ala Pro Gly Gin Gly Leu Glu Trp lie 354045 Gly Gly lle Mn Pro Gly Asn Gin Tyr Thr Thr Tyr Lys Arg
Asn Leu 505560 Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr 65707580 Met Glu
Leu Ser Sor Leu Arg Sar Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Thr Arg Glu Gly Tyr Gly Mn Tyr Gly
Ala Trp Phe AlF{@>Triyiel86465¢20 Gin Gly Thr Lau WI Thr WI Ser Ser 115120 <210> 24 <211>
121 <212> PRT <213> Atrtificial Sequence <220> <223> gH4 <220>

<220>
<223> KB60R

<220>
L <221>
<400> 14
Gly Asn Asn Tyr Thr Thr Tyr Arg Arg Asn Leu Lys Gly
1 5 10

<210> 15

211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR-H2 (KBOR)R H"

<220>
<221>

<400> 15
Gly lle Asn Pro Gly Asn Asn Tyr Thr Thr Tyr Arg Arg Asn Leu Lys
1 5 10 15

Gly

<210> 18

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR-H2 (T57A KE6OR) H™



<221> <400> 24 Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151.016 Ser WI Lys
Val Ser Cys Lys Ala Ser Gly Tyr kg Phe Thr Asn Tyr 202530 Trp lle His TI'D Val Am Gin Ala Pro Gls/
Gin Gly Leu Glu Trp He 354045 Gly Sly lle Mn Pro Sly Asn Mn Tyr Ala Thr Tyr Arg Am Mn Lou
505560 Lys Gly Arg Ala Thr Lou Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr 65707580 Met Glu Leu Ser
Ser Lou Arg Ser &RDAsp Thr Ala ValTyr Tyr Cys 859095 Thr Arg Glu Sly Tyr Gly Mn Tyr Gly Ala Trp
Phe Ala Tyr Trp @p 00105110 Gin Sly Thr Leu Val Thr Vol Ser Ser 115120 <210> 25 <211> 121
<212> PRT

<400> 16

Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu Lys

1 5 10 15

Gly

<210> 17
<211> 70
<212> PRT
<213> Homo sapien

<220>
<223> DPK®9

<220>
<221>

<400> 17
Asp lle GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 .15

Asp Arg Val Thr ile Thr Cys Trp Tyr Gln Gin Lys Pro Gly Lys Ala
20 25 30

Pro Lys Leu Leu lle Tyr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
35 40 45

Ser Gly Thr Asp Phe Thr Leu Thr ile Ser Ser Leu Gin Pro Glu Asp
50 55 60

Phe Ala Thr Tyr Tyr Cys
85 70



<213> Artificial Sequence <220> <223> gH5 <220> <221> <400> 25 Glu Val Gin Leu Val Gin Ser Gly
Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Vol Ser Cys Lys Alp Ser Giy Tyr Arg Phe Thr Asn
Tyr 202530 Trp lle His Trp Val Arg Gin Ala Pro Sly Gin Gly Leu Glu Trp lie 354045 Gly Gly lle Mn Pro
Gly Mn Mn Tyr @%;I'hﬁsgyr Arg Am Mn Leu 505560 Lys Gly Am Val Thr Met Thr Ala Asp Thr Ser Thr
Ser Thr Vol Tyr 65707580 Met Giu Lou Ser Ser Lou Am Ser Glu Asp Thr Ala Vol Tyr Tyr Cys 859095
Thr Am Glu Gy TYFGI'Mn Tyr Gly Ala Trp PS Ala Tyr Trp Gly 100105110 Gin Gly Thr Lett Vol Thr

Vol Ser Ser ~ <212> PRT
<213> Homo sapiens

<220>
. <223> JK1

<220>
221>

<400> 18
Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg
1 5 10

<210> 19

<211> 113

<212> PRT

<213> Artificial Sequence

<220>
<223> gl1

<220>
<221>

<400> 19
Asp Val GIn Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr lle Thr Cys Arg Ser Ser Gin Ser Leu Ala Asn Ser
‘ 20 25 30

Tyr Gly Asn Thr Phe Leu Ser Trp Tyr Leu His Lys Pro Gly Lys Ala
35 40 45

Pro Gin Leu Leu lie Tyr Gly lle Ser Asn Arg Phe Ser Gly Val Pro

10



115120 <210> 26 <211> 121 <212> PRT <213> Atrtificial Sequence <220> <223> gH6 <220> <221>
<400> 26 Glu Vol Gin Lou Vol Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Vol Lys Vol
Ser Cys Lys Ala Ser Gly Tyr Am Phe Thy Asn Tyr 202530 Trp lie His Trp Vol Am Gin Ala Pro Gly Gin
Giy Leu Glu Trp lle 354045 Gly Gly lle Pan Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Lys Phe 505560
Gin Gly Arg Ala Bor Lou Thr Afa Asp Thr&er Thr Ser Thr Val Tyr 65707580 Met Glu Lou Ser Ser Lou
Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
65 70 75 80

Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin Gly
85 - 80 .95

Thr His Gin Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys
100 105 110

Arg

<210> 20

<211> 113

<212> PRT

<213> Artificial Sequence

<220>
<223> gl2

<220>
<221>

<400> 20 ;
Asp Val Val Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 ' 15

Asp Arg Val Thr lle Thr Cys Arg Ser Ser GlIn Ser Leu Ala Asn Ser
20 25 - 30

Tyr Gly Asn Thr Phe Leu Ser Trp Tyr Leu His Lys Pro Gly Lys Ala
35 40 45

Pro Gin Leu Leu lle Tyr Gly lle Ser Asn Arg Phe Ser Gly Val Pro
50 55 B0

11



859096 Thr Arg Giu Gly Tyr Gly Mn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly 100105110 Gin Gly Thr Lou
Val Thr Val Ser Sr 115120 <210> 27 <211> 121 <212> PRT <213> Artificial Sequence <220> <223>
gH7 <220> <221> <400> 27 Glu Vat Gin Leu Val Gin Sr Gly Ala Glu Vol Lys Lys Pro Gly Ala 151015
Sr Val Lys Vol Ser Gys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr 202530 Trp He His Trp Vol Arg GIn

Ala Pro Gly Gin Gy Loy Glu. T g 8RA04 %3Gl enMrnPreuGihi-Agn Asn Tyr Ala Thr Tyr Arg Am
65

Lys Phe 70 75 80

Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Gly
85 90 95

Thr His GIn Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
100 105 110

Arg

<210> 21

<211> 80

<212> PRT

<213> Homo sapiens

<220>
<223> DP7

<220>
<221>

<400> 21 .
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Trp Val
20 25 30

Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly Lys Phe Gin Gly
35 40 45 ’

Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr Met Glu
50 55 80

12



17 505560 Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr 65707580 Met Glu Leu

Ser Ser Lou Arg Ser Giu Asp Thr Ala.Val Tyr Tyr Cys 859095 Thr Arg Glu Gly Tyr Sly Asn Tyr Sly Ala
Trp Phe Ala Tyr Trp Sly 100105110 Gin Gly Thr Leu Val Thr Val Ser Ser 115120 <210> 28 <211> 239
<212> PRT <213> Atrtificial Sequence <220> <223> Full sequence of grafted light chain <220> <221>

<400> 28 Met Lys | guro.al Arg b L& NaHeW LM LQu-F g, TR lig Pro

65 70 75 80

<210> 22

<211> 11

<212> PRT

<213> Homo sapiens

<220>
<223> JH4

<220>
<221>

<400> 22
Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 23

< <211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> gH1

<220>
<221>

<400> 23
Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

13



151015 Ala Ser Arg Sly Asp Val Gin Val Thr Gin Ser Pro Ser Ser Lou Ser 202530 Ala Ser Val Gly Asp
kg Val Thr lle Thr Cys kg Ser Ser Gin Ser 354045 Leu Ala Asn Ser Tyr Gly Asn Thr Phe Lou Ser Trp
Tyr Leu His Lys 505560 Pro Gly Lys Ala Pro Gin Lou Leu lle Tyr Gly lle Sec Asn Arg Phe 65707580
Sec Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 859095 Thr Leu Thr lle Ser Ser
Leu Gin Pro Glu Asp IRHeisATe Vit Agraty ABGU2 (31 8 €' Y BBiRmsI\? Thr His Gin Pro Tyr Thr Phe Gly
GIn Gly Thr Lys 115128125 Val Giu lle Lys Atg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro
130135140 Pro Ser Asp Glu Gin Lou Lys Ser Gly Thr Ala Ser Val Val Cys Lou 145150155160 Leu Mn

Asn Phe Tyr Pro Ay Glu Al Lys Vel GIR TIPAYSYAHATR Lys g Acn Lew
50 85 60

Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gin Gly Thr Leu Val Thr Val Ser Ser
1156 120

<210> 24
<211> 121
<212>» PRT
<213> Artificial Sequence

<220>
<223> gH4

<220>
<221>

<400> 24
Glu Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 : 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lle

14



165170175 Asn Ala Leu Gin Sec Gly Mn Ser Gin Glu Ser Val Thr Glu Gin Asp 180185190 Ser Lys Asp
Sec Thr Tyr Ser Leu Sec Sec Thr Leu Thr Lou Sec Lys 195200205 Ala Asp Tyr Glu Lys His Lys Val
Tyr Ala Cys Glu Val Thr His Gin 210215220 Giy Leu Sec Ser Pro Val Thr Lys Sec Phe Asn Am Gly -
Glu Cys 225230235 <210> 29 <211> 781 <212> DNA <213> Artificial Sequence <220> <223> Full
sequence of graftedBfight chain €220> <22 #5 <400> 29 ttcgaagccg ccaccatgaa gttgectgtt aggetgttgg
tgettctgtt gttctggatt 60 cctgcttcce ggggtgacgt tcaagtgacc cagagcccat ccagcctgag cgcatctgta 120
ggagaccggg tcagcaigak iglpagateq aaicagaals Hacaracaa-falgaaantd 80 acctUttgt cttggtatct
ccacaaacca ggta%%gccc cacaaitgct catctaggga 240 atctctaaca gatttagtgg tgtaccagac aggttcagcg
gttccggaag tggtactgat 300 ttcaccetca cgatctcgtc tctccagcca gaagatttcg ccacttatta ctgtttacaa 360
ggtacacatc agccgtacac attcgatcag ggtactaaag tagaaatcaa acgtacggta 420 gcggccccat ctgtcttcat
cttccegceca tetgatyr@u Agtityadatd-eygandigdsadornesyithtdegdetgéayay taacttctat cccagagagg
ccaaagtaca gtggaaggtg 54Ggataacgccrstccaatcgggotaactcccag gagagtgtca cagagcagga cagcaaggac
600 agcacctaca gcctcagcag caccctgacg ctgagcaaag cagactacga gaaacacaaa 660 gtctacgcect

gcgaagtcac ccajca ctgaggtcgce cegtcacaaa gageticaac, 7+ agagt gttagaggga gaagtgcccc
&%63%5’&3‘?%5%%%{%&%%% i 152¢,720, 389992

cacctgctcc tcag

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gin Gly Thr Leu Val Thr val Ser Ser
115 120

<210> 25
<211> 121
<212> PRT
<213> Artificial Sequence

<220>

<223> gH5

<220>

<221>

<400> 25

Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp lie His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lle
35 40 45

15



<210> 30 <211> 467 <212> PRT <213> Atrtificial Sequence <220> <223> Full sequence of grafted
heavy chain <220> <221> <400> 30 Met Asp The Gly Phe Ser Lau Val P e Leu Ala Leu lie Lou Lys
Gly 51015 Val Gin Cys Glu Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys Lys 202530 Pro Gly Ala Ser
Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe 354045 Thr Asn Tyr Trp lle His Trp Val Arg Gin Ala

Pro Gly Gin Glydedip Qo REOHAE T RN ol tenAsit RioArdynésneMn Tyr Ala Thr Tyr Arg 65707580
Arg Lys Phe Gin g;dy Arg Val g’gqr Met Th%@la Asp Thr Ser Thr Ser

Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gin Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 26
<211> 121
<212> PRT
<213> Artificial Sequence

<220>
<223> gH6

<220>
<221>

<400> 26
Glu Val Gln Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Giu Trp lle
'35 40 45

16



859095 Thr Val Tyr Met Glu Leu Ser Ser Lou Arg Ser Glu Asp Thr Ala Val 100105110 Tyr Tyr Cys Thr
Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala 115120125 Tyr Trp Gly Gin Gly Thr Leu Val Thr Val

Ser Ser Ala Ser Thr Lys 130135140 Sty Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Giu
145150155160 Ser Thr Ala Ala Leu Gly Cys Lou Val Lys Asp Tyr Phe Pro Giu Pro 165170175 Val Thr
Val Ser Tip Mn SeyGiy Markewrblanbemiynat Ms TinrTy80185490+ e Pro Ala Val Lou GIn Ser Ser

Giy Leu Tyr Ser Leyser Ser Vgls1952002Q% Vol Thr Vol Pro Ser Ser Ser Lou Gly Thr Lys Thr Tyr Thr
Cys Asn 210215220 Val Asp His Lys Pro Ser Asn Thr Lys Vol Asp Lys Arg Val Glu Ser 225230235240

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Lou GI¥/
Gin Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr al Tyr

65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr/ Cys
85 80 85

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110 '

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 27

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223> gH7

<220>

<221>
<400> 27
Glu Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp lle His Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp lle
35 40 45

Gly Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Lys Phe

17



245250255 Gly Pro Ser Vol Phe Lou Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 260265270 lle Ser Arg
Thr Pro Glu Val Thr Cys Vol Vol Vol Asp Vol Ser Gin 275280285 Glu Asp Pro Glu Val Gin Phe Asn Trp
Tyr Val Asp Gly Val Glu Val 290295300 His Asn Ala Lys Thr Lys Pro Am Glu Glu Gin Phe Asn Bar Thr
Tyr 305310315320 Arg Vol Vol Ser Vol Lou Thr Val Lou His GIn Asp Trp Lou Asn Gly 325330335 Lys
Glu Tyr Lys Cys Lys L\Bf%l Ser Asrﬁys Gly LAPPro Ser Ser lle 340345350 Glu Lys Thr lle Ser Lys Ala
Lys Gly GIn Pro Arg Glu Pro Gin Vol 355360365 Tyr Thr Lou Pro Pro Ser Gin GIL) Glu Met Thr Lys

Asn Gin Vol Ser 3703 ¢538Q Laurfim&ysLad Ml iy séynPhe: Tir Paorger Asp lle Ala Vol Glu
385390395400 TrpsGlu Ser Agpn Gly Gin Rgo Ski Asngfysn Tyr Lys Thr Thr Pro Pro

Met Giu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala.Val Tyr Tyr Cys
85 80 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 28

<211> 239

<212> PRT

<213> Artificial Sequence

<220>
<223> Full sequence of grafted light chain

<220>

<221>

<400> 28

Met Lys Leu Pro Val Arg Leu Leu Val Leu Leu Leu Phe Trp lle Pro
1 5 10 16

Ala Ser Arg Gly Asp Val GIn Val Thr Gin Ser Pro Ser Ser Leu Ser
20 25 30

Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ser Ser Gin Ser
35 40 - 45

Leu Ala Asn Ser Tyr Gly Asn Thr Phe Leu Ser Trp Tyr Leu His Lys
50 55 : 80

18



405410416 Val Lou Asp Ser Asp Sly Ser Phe Phe Lou Tyr Ser Arg Lou Thr Val 420425430 Asp Lys
Ser Arg Trp Gin Glu Gly Asn Val Phe Ser Cys Ser Val Met 435440445 His Olu Ala Lou His Asrt His
Tyr Thr Gin Lys Ser Lou Ser Lou Ser 450455460 Lou Gly Lys 465 <210> 31 <211> 2160 <212> DNA
<213> Artificial Sequence <220> <223> Full DNA sequence of grafted heavy chain <220> <221>
<400> 31 aagelloRoapesnnisss ElinaaAls ipale IsagoRaehrgihpasg B0 ggagigeagt glgaggigea
attggtccag tcaggggcag aggtigagaa gcctg,gtgct 120 tgggtcaaag tttcgtgtaa ggctagaggc tacaggttca
caaattattg gattcattgg 180 gtcaggcagg ctccgggaca aggcctggaa tggatcggtg gcattaatcc cgggaataac 240
tacgctacat ataggagaaa attccaaggc agagttacga tgaccgcgga cacctccaca 300 agcactgtct acatggagct
gtcatctctg agatccgraglvata Ecgéagtigtaetatfyt 380Sactalg Sgaaly Jtratggtaa ttacggagcec tggttcgect
actggggcca gggtacccta 4@0 gtcacagtgg cctcagcttggacaaagggc ccatcegtct tcccecotgge gecctgotee 480
aggagcacct ccgagagcac agccgccctg ggctgect,gg tcaaggacta cttccccgaa 540 ccggtgacgg tgtcgtggaa
ctcaggcgcc ctgaccagceg gecgtgcacac cttcccggcet 600 gtcctacagt cctcaggact ctactocctc agcagegtgg
tgaccgtgec ctecaftage %%’(%ﬂ&'ﬁ@@&&bﬁ“a@& CPLENERfLRA Gt at¥adWage ccagcaacac caaggtggac
720 aagagagttg gtgagd§§cc agcacdffga gggaddtgt ctgctggaag ccaggctcag 780 ccolcctgee
tggacgcacc ccggctgtgc agccccagec cagggcagca aggcatgecc 840 catctgtctc ctcacccgga ggcecictgac
caccceacte alaceqaqqq aRAgHaRHAOC FaaalitrBRCAAPE] CenpgRAaRC acadgetag a lgcccctace
ccaggccctg 960 cgca?t%:agg ggcqggtgct gogcfcagac ctgctaagad ccatatccgg gaggaccctg 1020
cocctgacct aagcccaccc caaaggcc actctccaé%%actcagctc agacaccttc 1080 tctcctccca gatctgagta
actcccaatc ttctctctge agagtccaaa tatggtcccc 1140 catgcccacc atgcccaggt aagccaaccce aggactcgece
ctccagetca aggcyggdasa<l2e0nay Tyt acibyatapiectge \aloeaggg raaggececagce cgggtgctga cgcatccacc
1260 tccatctctt cctgggcacc tgagigctg gggggagcat cagtatcct gttcccccca 1320 aaacccaagg acactctcat
gatctccagg acccctgagg tcacgtgegt ggtggtggac 1380 gtgagccagg aagaccccga ggtccagttc aactggtacg
tggatggcgt ggaggtgcat 1440 aatgccaaga caaagccgcg ggaggagcag ttcaacagca cgtaccgtgt ggtcagcegtc
1500 ctcaccgtccgtﬁ’cﬁ?fd%ﬁ’g@‘éf@%ét@‘égﬁsg?féﬁggﬁgg’f’%@&éﬁ%(\,’éé‘@@téﬁé’caac 1560 aaaggcctce
cgtcctccat cgagddhacc atctctBhag ccaaad§tgg gaccdébggg 1620 gtgcgaggge cacatggaca gaggtcagcet
cggcccaccc tetgeectgg gagtgaccge 1680 tgtgccaacc tctgtcccta cagggcagcec ccgagagceca caggtgtaca
ceetgeccee 1740 aioaqaagnendagaiances aRaceqovkragcioare Jgrelgotca aaggeticta 1800
ccccagcgac atcgecgtgg qggggagag cga gggcag ccggagaaca actacaagac 1860 cacgcctccce gtgetggact
ccgacggctc attettectc tacagcaggc taal:c%tgga 1924 aagagcagg tggcaggagg ggaatgtctt ctcatgctcc
gtgatgcatg aggctctgca 1980 caaccactac acacagaaga gcctctccat gtctctgggt aaatgagtgc cagggccggce
2040 aagcccccgbstosiedgggeihcieg figien Sgegmgsatgeeigyracgihasecegicta 2100 catacttcece
aggcacccag catggaaatggagcacccageactgccctgggctcgaattc 2160 <210> 32 <211> 94 <212> DNA
<213> Artificial Sequence <220>

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin
210 215 220

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 29

<211> 781
<212> DNA
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<223> 544gH1 T1 <220> <221> <400> 32 agtgtgaggt gcaattggtc cagtcaggag cagaggttaa gaagcctggt
gct_tgcgtca 60 aagtttcgtg taaggctagc ggctacaggt tcac94 <210> 33.<211> 96 <212> DNA <213>
Artificial Sequence <220> <223> 544gH1 T2 <220> <221> <400> 33 gtggcattaa tccogggaat
cagtacacta catataaaag aaatctaaag ggcaaagcaa 60 cgctgaccgc ggacacctcc acaagcactg tctaca96
<210> 34 <211%2.95,52) 2= RNA 52135 Artificial Sequence <220> <223> 544gH1 T3 <220>

<220>
<223> Full sequence of grafted light chain

<220>
<221>

<400> 29

ttcgaageeg ccaccatgaa gitgectgtt aggetgtige tootictgtt gttetggatt 60
cetgetteoe ggggtgacgt tcaagtgace cagageccat ceagectgag cgeatctgta 120
ggagaceggg toaccatcac tigtagatee agicagagtc ttgeaaacag ttatgggaac 180
acctitttgt cttggtatct gcacaaacca ggtaaagceee cacaatiget catctacgga 240
atctctaaca gatttagtgg tgtaccagac aggticageg gitccggaag tggtactgat 300
ttcaccctca cgatetegte tetccageca gaagatticg ceacttatta cigtttacaa 360
ggtacacatc agccgtacac attcggteag ggtactaaag tagaaatcaa acgtacggta 420
geggecceat cigtoticat cticoegeca totgatgage agtigaaate tggaactgee 480
totgttgtgt goctgetgaa taactictat ccecagagagg ccaaagtaca gtggaaggty 540
gataacgccc tocaateggg taactcecag gagagtgtea cagageagga cagcaaggac 600
agcacctaca gectcagcag caccctgacy ctgagcaaag cagactacga gaaacacaaa 660
gtetacgect gegaagteac coatcaggge otgagcetege cegteacaaa gageticaac 720
aggggagagt gitagaggga gaagtgeoee cacetgetes teagticeag cetgggaatt 780

el 781 -

<210> 30

<211> 467

<212> PRT

<213> Artificial Sequence

<220>
<223> Full sequence of grafted heavy chain

<220>
<221>

<400> 30
Met Asp Phe Gly Phe Ser Leu Val Phe Leu Ala Leu lle Leu Lys Gly
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<221> <400> 34 agagaaggct acggtaatta cggagcctgg ttcgcctact ggggccaggg taccctagtc 60 acagtctcct
cagcttctac aaagggccca agaaa9s <210> 35 <211> 94 <212> DNA <213> Artificial Sequence <220>
<223> 544 gH1 81 <220> <221> <400> 35 ggaccaattg cacctcacac tgcactccct taagaatgag tgccaggaac
acgagagaga 60 atccgaagtc catggtggcg gcaagctttt attc94 <210> 36 <211> 97 <212> DNA <213>
Artificial Sequence <220> £223> 544gp11 82 <220z <221>

Val Gin Cys Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe
35 40 45

Thr Asn Tyr Trp lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu
50 55 80 '

Glu Trp lle Gly Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg
85 70 75 80

" Arg Lys Phe Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser
85 80 95

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 108 110

Tyr Tyr Cys Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala
115 120 125

Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
130 135 140

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
145 150 155 160

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 170 175

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
180 185 190

Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
185 200 205
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<400> 36 gattcccggg attaatgcca ccgatccatt ccaggccttg tccaggagcc tgectgacce 60 aatgaatcca ataatttgtg
aacctgtagc cgctagc97 <210> 37 <211> 93 <212> DNA <213> Atrtificial Sequence <220> <223>

544011 83 <220> <221> <400> 37 cgtaattacc gtagccttct ctagtacaat agtacactgc ggtgtcctcg gatctcagag
60 atgacagctc catgtagaca gtgcttgtgg egg93 <210> 38 <211> 21 <212> DNA <213> Artificia Sequence.

<220> <223> 54401, i Ra %02 1400, B AARIRARARS HEGsgRgRC C21 <210> 39

210 215 220

Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser
225 230 235 240

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly
245 250 258

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270

fle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gin
275 280 285

Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp Gly Val Glu Val
290 295 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn Ser Thr Tyr
305 310 315 320

Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly L.eu Pro Ser Ser lle
340 345 350 '

Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val
355 360 365

Tyr Thr Leu Pro Pro Ser Gin Glu Glu Met Thr Lys Asn Gin Val Ser
370 375 380

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
385 3980 395 400
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<211> 22 <212> DNA <213> Avrtificial Sequence <220> <223> 5449g1-11 R1 <220> <221> <400> 39
tttcttgggc cctttgtaga ag,22 <210> 40 <211> 87 <212> DNA <213> Artificial Sequence <220> <223>
544al1 Ti <220> <221> <400> 40 getteccggg gtgacgtica agtgacccag agcccatcca gecctgagcgce
atctgtagga 60 gaccgggtca ccatcacttg tagatcc87 <210> 41 <211> 90 <212> DNA <213> Artificial

Sequence
Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro

405 410 415

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val
420 425 430

Asp Lys Ser Arg Trp Gin Giu Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

~ His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
450 455 480

Leu Gly Lys
485

<210> 31

<211> 2160

<212> DNA

<213> Artificial Sequence

<220>
<223> Full DNA sequence of grafted heavy chain

<220>
<221>

<400> 31 _

aagctigeeg ccaccatgga cticggatic tetctogigt toctggeact catteteaag 60
ggagtgeagt gtgaggtgea attggiccag tcaggageag aggttaagaa geetggtget 120
tccgtcaaag tiegigtaa ggetagegge tacaggtica caaattatty gatteattgg 180
gtcaggcagg ctccgggaca aggectggaa tggateggly geattaatee cgggaataac 240
tacgetacat ataggagaaa aticcaggge agagttacga fgacegegga cacetccaca 300
agcactgtet acatggagcet gteatotety agatcecgagg acaccgeagt gtactatigt 360
actagagaag getacggiaa ttacggagec tggttcgect actgggocea gggtaceeta 420
gtcacagtct cetcagotic tacaaaggge ccatcegtet teeccetgge gocctgetee 480
aggagcacct ccgagagcac agecgeccty ggotgectgg teaaggacta cttccecgaa 540
céggtgacgg tgtegtggaa ctecaggegee ctgaccagey gegtgeacac cticcegget 600
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<220> <223> 544gL1 T2 <220> <221> <400> 41 tatctgcaca aaccaggtaa agccccacaa ttgctcatct

acggqatctc taacagattt 60 agtggtgtac cagacaggtt cagcggttcc90 <210> 42 <211> 91 <212> DNA <213>
Artificial Sequence <220> <223> 544glL1 T3 <220> <221> <400> 42 agatttcgcc acttattact gtttacaagg

tacacatcag ccgtacacat_t_cggtcaggg 60 tactaaagta gaaatcaaac gtacggcgtg c91 <210> 43 <211> 88
<212> DNA <213z AdificiatSequensacs22@acagegtyy tyaccgtges ctecageage 660

ttgggeacga agacctacac ctgcaacgta gatcacaage ccagcaacac caaggtggac 720
aagagagtty gtyagaggec ageacaggga gggagggtyt ctgetggaag ccaggctcag 780
cecteetgee tggacgeace coggetgige agecccagee cagggeagea aggcatgeee 840
catctgictc ctcaccegga ggectetgac caccecacte atgeccaggg agagggtctt 800
ctggatittt ccaccagget cogggeages acaggetgga tgcccotace cecaggeecty 960
cgcatacagg ggcaggtgct gegetoagac ctgecaagag ccatatcogg gaggaccetg 1020
cocctgacet aagoccacce caaaggecaa actetecact ccctcagctc agacaccitc 1080
teteetocea gatctgagta actoccaate tictetetge agagtecaaa tatggtccce 1140
catgceccace atgcccaggt aagccaacce aggectegee ctceagetea aggogggaca 1200
ggtgcectag agtageetge atccagggac aggecccage cgggtgctga cgcatccace 1260
tocatctctt cotcageace tgagttectyg gggggaccat cagtetteet gticccceca 1320
aaacccaagg acactceteat gatctecccgg accectgagg tcacgtgegt gotggtggac 1380
gtgagccagg aagaccocga ggtecagttc aactggtacy tggatggegt ggaggtgeat 1440
aatgccaaga caaagecgey ggaggageag ticaacagea cgtaccgtgt ggteagegte 1500
ctcaccgtice tgcaccagga ctggetgaac ggeaaggagt acaagtgcaa ggtotccaac 1560
aaaggcctee cgtectecat cgagaaaacc atctccaaag ccaaaggigg gacccacggg 1620
gtgcgaggge cacatggaca gaggtcaget cggccéacco tetgecctyg gagtgaccge 1680
tgtgccaace totgteocta cagggeagec cegagageca caggtgtaca cectgeccce 1740
atcccaggag gagatgacca agaaccaggt cagectgace tgectggtea aaggcticta 1800
ceccagegac ategeogtgg agtgggagag caatgggeag ccggagaaca actacaagac 1860
cacgcectoce gtgetggact cegacggcte cttetteeto tacagoaggc taaccgtgga 1920
caagageagg tggcaggagg ggaatgtctt cteatgetee gtgatgeatg aggetetgea 1980
caaccactac acacagaaga gecteteect gteteigggt azatgagtge cagggecgac 2040
aagccoccyc tececgggct cteggggtcn cgegaggatg citggeacgt accecgteta 2100
catacticce aggeacccag catggaaata aagcacccac cactgeoctg getegaattc 2160

<210> 32

<211> 94

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1T1

<220>
<221>
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<223> 544gL1 B1 <220> <221> <400> 43 gaacgtcacc ccgggaagca ggaatccaga acaacagaag
caccaacagc ctaacaggca 60 acttcatggt ggeggettcg aatcatcc <210> 44 <211> 88 <212> DNA <213>
Artificial Sequence <220> <223> 54490 B2 <220> <221> <400> 44 cUtacctgg tttgtgcaga taccaagaca
aaaaggtgtt cccataactg tttgcaagac 60 tctgactgga tctacaagtg atggtgac88 <210> 45 <211> 90 <212>
DNA <213> Artifigig|.Seguence <220> <223> 644gL1B3

agtgtgaggt geaatiggte cagtcaggag cagaggitaa gaagectggt gottcegtea 60
aagtttcgty taaggetage ggetacaggt teac 94

<210> 33

<211> 96

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1 T2

<220>
221>

<400> 33
gtggeattaa tcccgggaat cagtacacta catataaaag aaatctaaag ggeagageaa 60
cgetgacege ggacaccice acaagceactg totaca 06

<210> 34

<211> 95

<212> DNA

<213> Artificial Sequence

<220>
<223> b544gH1 T3

<220>
<221>

<400> 34
agagaaggct acggtaatta cggagectgg ticgectact ggggecaggg taceotagte 60

acagtctcct cagotictac aaagggecoa agaaa 95

<210> 35
<211> 04
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<220> <221> <400> 45 aacagtaata agtggcgaaa tcttctggct ggagagacga gatcgtgagg gtgaaatcag 60
taccacttcc ggaaccgctg aacctgtctg90 <210> 46 <211> 20 <212> DNA <213> Artificial Sequence <220>

<223> 544gl__1 FI <220> <221> <400> 46 ggatgattcg aagccgccac20 <210> 47 <211> 21 <212> DNA
<213> Artificial sequence <220> <223> 544gL1 R1 <220> <221>

<212> DNA
<213> Artificlal Sequence

<220>
<223> 544ng1 B1

<220>
<221>

<400> 35
ggaccaattg cacctcacac tgcactecct tgagaatgag tgccaggaac acgagagaga 60
atecgaagte catggtgocy gcaagctitt atte 94

<210> 36
<211> 97
<212> DNA
- <213> Artificial Sequence

<220>
<223> 544gH1 B2

<220>
«221>

<400> 36
gattcccggg attaatgeca cogatecatt ccaggectty teccggagee tgcetgacce 60
aatgaatcca ataatttgty aacctgtage cgetage 97

<210> 37
<211> 93
<212> DNA
<213> Artificial Sequence

<220>
<223> B544gH1B3

<220>
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<400> 47 gcacgccgta cgtttgattt c21 <210> 48 <211> 339 <212> DNA <213> mouse <220> <223>
DNA sequence of mouse monoclonal 5/44 VL <220> <221> <400> 48 gatgttgtgg tgactcaaac
tccactctcc ctgcctgtca gcetttggaga tcaagtttct 60 atctottgca ggtctagtca gagtcttgca aacagttatg ggaacacctt
tttgtcttgg 120 tacctgcaca agcctggcca gtctccacag ctcctcatct atgggatttc caacagattt 180 tctggggtgce
cagacaagtt cactggcagt ggttcaggga cagatttcac actcaagatc 240 agcacaataa agcctgagga cttgggaatg
tattactgct tacaaggtéiacatcageeg 300 tacacgttcg gaggggggac caagctggaa ataaaacgt339 <210> 49
<211> 363 <212> DNA <213> mouse <220> <223> DNA sequence of mouse monoclonal 5/44 VI-1

<220> <221> <4QQ3nA9 gpogtccaac tgcagcagtc tgggactgta ctggcaaggc ctggggcttc cgtgaagatg 60
tectgeaagg cictaggia, agoifiace APGlarega sacianiot sapacasagg 120

atgacagctc catgtagaca gtgettgtgg agg - 83

<210> 38

<211> 21

<212> DNA

<213> Artificial Sequence .

<220>
<223> B544gH1 F1

<220>
<221>

<400> 38
gaataaaage ttgcegecac © 21

<210> 39

<211> 22

<212> DNA

<213> Artificial Sequence

<220~
<223> 544gH1 Rt

<220>
<221>

<400> 39
tttcttggge coftigtaga ag = 22

<210> 40

<211> 87
<212> DNA
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cotgggcagc gtctagaatg gattggtggt attaatcctg gaaataatta tactacgtat 180 aagaggaact tgaagggcaa
ggccacactg actgcagtca catccgccag cactgectac 240 atggacctca gcagectgac aagtgaggac tctgeggtct -
attactgtac aagagagggc 300 tatcgtaact acggggcctg gtttgcttac tggggccagg ggactctggt caccgtctcc 360
tca363 <210> 50 <211> 9 <212> DNA <213> Artificial Sequence <220> <223> sequence within
oligonucleotide peitder 4400z Sa@ecgecacc9 <210> 51 <211> 101 <212> DNA <213> Attificial
Sequence <220> <223> 5 oligonucleotide primer <400> 51 gcgcgcaagc ttgccgecac catggacttc
ggattctctc tegtgticetggeactcatt 60 ctcaagggag tgcagtgtga ggtgcagcete gtcgagtctg g101

<223> 544gl1T1

<220>
<221>

<400> 40
getteeeggy gtgacgtica agtgacceag ageccateea gectgagege atetgtagga 60
gaccgagtca ccatcactty tagatce 87

<210> 41

<211> 90

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gL1 T2

<220>
<221>

<400> 41
tatctgcaca aaccaggtaa agecccacaa ttgoteatet acggaatcte taacagattt 60
agtggtgtac cagacaggtt cagoggttce 90

<210> 42

<211> 91

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gl1 T3

<220>
<221>
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<400> 42
agatttcgee acttattact gtttacaagg tacacatcag ccgtacacat teggtcaggg 60
tactaaagta gaaatcaaac gtacgdegty ¢ 91

<210> 43

<211> 88

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gl1 B1

<220>
<221>

<400> 43
gaacgtcace cogggaagea ggaatecaga acaacagaag caccaacage btaacaggca 60
acttcatygt ggoggceticg aatcatce 88

<210> 44

<211> 88

<212> DNA

<213> Artificial Sequence

<220>
<223> 5449l.1 B2

<220>
<221>

<400> 44
ctitacctgg ttgtgcaga taccaagaca aaaaggigtt cecataacty titgcaagac 60

tetgactgga tetacaagty atggtgac 88

<210> 45
<211> 90
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<212> DNA
<213> Artificial Sequence

<220>
<223> 544gL.1B3

<220>
<221>

<400> 45
aacagtaata agtggcgaaa totictgget ggagagacga gategtgagy gtgaaatcag 60
taccacttce ggaaccgcety aaccigtiety 90

<210> 46

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> 544glL1 F1

<220>
<221>

<400> 46
ggatgattcg aagccgecac 20

<210> 47

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> 544gL1 R1

<220>
<221>
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<400> 47
geacgecgla cgiitgattt o 21

<210> 48
<211> 339
<212> DNA
<213> mouse

<220>
<223> DNA sequence of mouse monocional 5/44 VL

<220>
<221>

<400> 48 )

gatgttgtag tgactcaaaé tccactctee cigectgica gettiggaga teaagtttet 60
atctottgca ggtotagtea gagtcttgea aacagttatg ggaacacctt titgtetigg 120
tacctgcaca agectggeca gictccacag ctecteatet atgggattic caacagattt 180
tetggggtge cagacaggtt cactggeagt gottcaggga cagatitcac actcaagate 240
agcacaataa agcctgagga ctigggaatg fattactget tacaaggtac acatcagecg 300
tacacgiicg gaggdgygac caagetggaa ataaaacgt 339

<210> 49
<211> 363
<212> DNA
<213> mouse

<220>
<223> DNA seguence of mouse monoclonal 5/44 VH

<220>
<221>

<400> 49

gaggtccaac tgoageagtc tgggactgia ctggeaagge ctggggctic cgtgaagaty 60
tcctgeaagg cltctggeta caggtitace aactactgga ttcactgggt aaaacagagg 120
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cctgggeagg gictagaaty gattgatggt attaatecty gaaataatia tactacgtat 180
aagaggaact tgaagggcaa ggccacacty actgcagtea catccgecag cactgeetac 240
atggaccica geagectgac aagtgaggac tetgeggatet attactgtac aagagaggge 300
tatggtaact acggageety gittgettac tggggecagy ggactctggt cacegtotce 360

tca 363

<210> 50

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> sequence within oligonucleotide primer

<400> 50
geegecace 9

<210> 51

<211> 101

<212> DNA

<213> Artificial Sequence

<220>
<223> 5' oligonucleotide primer

<400> 51

gegegeaagc tigeegecac catggacttc ggattetete fegtgtteet ggeacteatt 60
ctcaagggag tgeagtgiga ggtgeagete gtegagtetg g 101
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