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15 or antibody-dependent cellular cytotoxicity (ADCC) against B cells,. or
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SUMMARY OF THE | NVENTI ON The present invention relates to nethods
for the production of nononeric cytotoxic drug derivativel/carrier
conjugates (the "conjugates”) with higher |oading and 10 substantially
reduced | ow conjugate fraction (LCF). Particularly, the invention relates
to the production of nonomeric calicheam cin derivative-carrier conjugates,
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derivative/carrier with higher drug loading/yield and decreased aggregation were
disclosed (see U.S. Patent No. 5,712,374 and U.S. Patent No. 5,714,588, 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 (45-85% 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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selected froma group consisting of hornones, growth factors, antibodies,
anti body fragnents, antibody m mcs, and thelr genetical ly or enzynatlcally
engi neered counterparts. In one enbodlnent the proteinaceous carrier is an
antibody. In a preferred 20 enbodi nent, “the antibody is selected froma
group consi sting of a nonocl onal antibody, a chinmeric antibody, a human

anti body, a humani zed anti body, le c ti hod . Fab fra nt and
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heavy chaigtnsar digHirlcanthedietng fedshygitt pféeids(of @ @njugate, is desitableanot her
preferred enbodi nent, the humani zed anti-CD22 antibody is a CDR-grafted

ant i boé’y conprising a light chain having a sequence set forth in SEQ ID
30NO 28. SUMMARY OFYRiE mNUENRONr ef erred enbodi nent, the humani zed
anti-CD22 antibody is a CDR-grafted antibody conprising a heavy chain
havi ng a .sequence set forth in SEQ I D NO 30. I n anot her preferred
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i nhi bi t or TOPPBENS (F?“§W“P|‘§'§| ”V fveaﬂﬁ‘t" pRtROdy COPPHE( Jses.
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thiotepa, taxanes, vincristi
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disclosed processes, and produces supstant_ially increased drug loading. The
conjugateé 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 reactlve group that can react with a
proteinaceous carrier,
W is a cytotoxic drug;
m is the average loading for a purified conjugétion 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



met hyl butanoyl hydrazide and conjugated to a proteinaceous carrier via a
20hydrol yzabl e I'inker that is capable of releasing the cytotoxic drug from

the conjugate after binding and entry into target cells. In a
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- fragnent. nore particularly preferred aspect, a humani zed anti body

20 In
di rect ed a@%‘i’"ﬁ%’f’agﬁe cell surface antigen CD22 is used. In one
embodi nent, t helrhomagbedinant,i thEppReiaatedisdsariier is DRLGPaYr-tle@ RIgfa®HSdy, and

[ L i ght chai [ j 4 i
eavy e Arvanrief o pogi Bl ty 2o Tad AaREp byl o d bithoceRal @
enbodi nent antidvely handithere aptittody COI@Mant Aldwdyi WWQ@WF%@V'%PE”S@W
conpri sing Cﬁai}a'ag{rﬁ?ggrﬁfﬁtbbﬁph’éﬂhﬁ‘ﬁﬁmﬁa@%“{ orth in SEQ ID NG 28.

“In a preferre umani zed an

] i -CD22 antibody is
CDR- graft ed ant irbeasthepapPpdimegt. A Bamanizad;antiRad 'ﬁgd'r{.r":?g%ﬁﬁéﬁbee?e"f orth

in SEQID 'E'Q-fa%oa tigQh @oapot her preferred enmbodi ment, the hunani zed
anti-CD22 anti ooPy Is a ) , . . .
25 In ‘a preferred embodiment, the humanized anti-CD22 antibody is a CDR-

grafted antibody, and comprises a light chain variable region 5/44-gL1 (SEQ ID
NQ: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
IDNO:30. ~ S _



CDR-grafted anti body conprising 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 enbodi ment, the humani zed anti-CD22

antibody is a CDR-grafted antibody that is a variant antibody obtained by
an affinity maturati on prot ocol which has increased specificity for human

CD22. fer red e nt a ganmma
cal i cheanicin df ‘f\%c’éi&eé't Ie : HTT%["B%C{m Cqurrﬁﬁ?ze% Mf{}ﬁ%ﬂ‘a‘ﬁhﬁ‘o ol %ent
t he cal i chepRigaffedigitivedy wrepmssng‘ al fightti odmaai hayeg abadueBee retrfedtpind> B2 et hyI

but I th | jyRK dt
cgnjalrjlggt e%ﬁe%?ﬁgama%%h%%ﬁ?\faﬁa seeche‘?h%E% QE%PESIEEIF(%Q%%E% gapabl e
f I t hi tetr @xibodonerg, th mnmamemm aRiioeRy ¢ a Bi#teand

gnt :)e/ Ieale:)n? o mmgl | gem mgr ; A gﬁf@@@iﬁ] Jrél% hyrekeed %ab]laenl i nker
; t@f’%ﬁ&}? vy aﬁhﬂ%d obta ﬁc@&%}? i at n |

is 4-(4- LAE _ Anot'her aspect of the
i nventi on msredsedasmaxmcitpfca hoowao@id2c cal i cheami cin derivative/anti-CD22

ant i body conj ug Qfﬁ& rgg,géﬂ égeprg}é Pr&%)gsgdiv%ghm%r ghen md?{ordé;‘.,can

anti-CD22 anti b ker rises a roduct
of .any r eac,yttcptoecgdrgglgatrhatcoejallaﬁee@fcthafxpfﬁﬁ;eah 'razﬁm'qsbeﬁye'ﬂwn an é""B%ﬁoir eamni cin
radi cal ; AYRZABR, 4PANYIBGhd Sferf i bints eslatPBbUPRIDINR, JprinkibRsr such
that the ca él"t cﬁin const | t%ted% 0% of the conjugate by wei ght; and

(- X- S- 18 W protein %t/f'kﬂ”ailsiscﬁ@%rﬂﬂblphfpr@éwmﬁaﬁ K)éa?féner ated by the process of the

invention. In opeREbOALSMMENDTthE Myﬁotaﬁee&bg kheslgabd ashy daticteimched from
a group 20consisting of a nonocl onal gntl a.chine |c anti bodé(msa human

anti body, WigeRm AP EESaMNCHBRF: dFUePTHEICK ¢ Pl‘bécilﬂl%% Ny B YT agtrent and
a F(ab)2 féégﬂﬁﬂtm authraniyﬁm{:l pizﬁéarrfﬁd ehsmrmdycmmt tah’meufemtl bladypidis an

anti-CD22 anti bod icit N CD22, and conprises a .
heavy chai f° aﬁ@%‘f'ﬁurtsgﬁémﬁqnag? Sr"%r?ﬁ'idyr{n@gﬁ?) ¥758% a CDR having at |east one
of theisequencem g ymefeasd HémbadxﬁlegurmeZEytbtc(mE@rug Ds NezlichedroicinCOR- H1,- as

2 0 el (OB Ml lf o LR o B SRR 19 o

CDR- H3, andc&tyirgalmrsesalazhbargmn dgniadlivewher ei n the vari abl e domain conpri-ses a
CDR havi ng at Ek%@é V@rﬂur?e% helizE@ withBherchpfoEQ | D
NC 4) for CDR- L %t ure%yﬁ] dﬂx‘B ° olrZ CDR- L2, r:%O(p)r as L3 in
Figure 1 (B8Edy EbN@l@)' hmfazzzm argl, CO”JUQatedI Y a%o@@@‘”%?@‘f‘%rqaér@reﬁ‘ﬁoél ment ,
the anty- CR2g Cﬁ)l&?%ﬂ)l@ﬂﬂ%ﬁﬁﬁﬂé L8Ssbiofvemakingntat Rytehsicedrig tiden tardoajoigatedomai n
conpri ses av;ﬁmg | east one of the sequences given in SEQ ID NO 1
for CDR Hlaﬁewcwm enipy intHEF9eboRiS: 13 or SEQ ID NO 15 or SEQ I D NO 16

for CDR-H2, or $FQ b@f&@&eﬁqﬁbdnﬂaﬁ% blB,tm@ruipactl itigh hyéropizablehieker s 8é-

vari abl e donaln conpri CDR having at |east one of the sequences given
in SEQ ID RJEW'PF%?O’@E)R‘J@QO'CQE@W?% 5 for CDR-L2, or SEQ ID NO 6 for
CDR- L3. 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, the chromatographic separation process used to
30 separate the monomeric drug derivative-carrier conjugate is size exclusion

chromatography (SEC).



5In yet another preferred enbodi nent, the anti-CD22 anti body conpri ses SEQ
IDNO1 for CDR-HL, SEQID NO. 2 or SEQID NG 13 or SEQ ID NG 15 or SEQ ID
NO 16 for CDR-H2, SEQ ID NO:'3 for CDR-H3, SEQ ID NO 4 for CDR- L1, SEQID
NO 5 for CDR-L2, and SEQ ID NO 6 for CDR-L3. In another enbodinment, the
-humani zed anti-CD22 antibody is a CDR-grafted 10anti-CD22 anti body and
conpri ses a variable domain conprising human acceptor framework regi ons and
non- hunan donorinCBRgher| embaditmiest, tbabEHPMaIRSrarie SRRRMANTY SP%ERT iUSEHZS

ant 1 body has, ?‘aﬁ?%” RASARHET ol BRI WaRIee] rigions APLChEALD iabl e

domai n of eav ar n of thé anti body are based on a human sub-
group |
consensus Serpaente- %Q@hwﬁiipg@?@hhon- 15human donor residues at p03|t|ong 1,

28, 48, 71 and @3, re@er?éboérlﬂ%drﬁ\%ﬁf)%é@ﬂﬁomaftcﬁyi*aMﬂ&@pir@ﬂbr&pﬁobé&nﬂuse‘dubt her
conpri ses non-humah donor residues at posjtions 67 referred

enbodi Ment seneRate HBRMPPAMEEEl FHshEPH AUYe-5ATFH G YR Fs Fg‘HgPEORFaV‘QéB? "domai n
gf hLPrgnl ggﬂfroﬁggﬂg&&g(mgﬁgﬁgb %ahié[]ﬁﬂyagﬁéﬁﬂeererﬂﬁbd’ ifhante Wi kis roagiednottased on
o s B Soentns o g e e e o AR BRaBRBR T
t ggl ﬁnggﬁéﬁt%@ahr@géw& hﬁé’drmn@l‘;ﬂyESSplmrm4 lRastRlodocioomategiaghis at
PPah St sl oubbon, SR P e BT BAEF Lo ptng o es @
vari abje rgetimn rdMace-FrepSEBUlyD IO 27ddium. In a more particularly pre erred
embodiment, HIC is carried out using Buty! Sepharose 4 Fast Flow chromatographic
medium.
" In another aspect, the invention is directed to a monomeric cytotoxic drug
derivative/carrier conjugate produced by the method of the invention. In a preferred
15  embodiment of this aspect, the cytotoxic drug used is calicheamicin and the carrier
used is an antibody.
In another preferred 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.
20 In a more particularly preferred aspect, a humanized antibody directe'd 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-gL1 (SEQ ID NO:19), and
a heavy chain variable region 5/44-gH7 (SEQ ID NO: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 éntibody comprising a light chain having a sequence set forth in SEQ D
NO: 28 and a heavy chain having a sequence set forth in SEQ ID NO: 30.



I n anot her enbodi nent, the CDR-grafted anti body conprises a light chain
havi ng the sequence as set forth in SEQ ID NGO 28 and a heavy chain having
t he sequence as set forth in SEQ ID NG 30. 30l n yet another enbodi nent, the
CDR-grafted anti body conprises a light chain having the sequence as set
forth in SEQ ID NGO 28 and a heavy chain having the sequence as set forth

in SEQ | D NO 30. I n one enbodi nent, the anti- f}?é ted

antibody is a Vmstihanother iebdegingnt.aihacttmgnizes anfH22)2 ?Wrb?t?%rot ocol

and has '%%f‘e%sa%gﬁaﬁﬂa Is ét/é{rld(n@ﬁntlll]%@gt bR by Bn i) efat@ebwdprototo] t he
i

anti - CD22 hineric a 5conprising the sequences of the
light and Mﬁv@%h@?%%ﬁ%}%@%%ﬁﬁ@ 2% he nonocl onal antibody set forth

in SEQ I D NQ 7 andySeRehR M3 ferite fieesdiicHehicin is gamma cyizheamioinher N-
enbodi ment, the anti-CD22 antibody conprises a hybrid CORwith a truncated

donor @DRaffétXh@@fﬁ@a\ﬁﬁlé‘?}“@iaﬁ'“@'Fre m ssing portion of the donor CDR is repl aced
by a different lﬁ%eeﬁ%oél'ﬁ%nﬁ Ofh@Bcalichautaicino dalivaBR is Toiatiorealiped twituBar | y

preferred enbodi nent, 3/ g}‘ﬂ%ﬁ drug derivative is either a ganma
cal i cheaniegiiaRiP- 3amRFhé{'c@{t9'i‘ y&) %l i cheamicin derivative. I n

~anot her aspect lntahetherlmlbbumnt shallilkec tuedd tocenjugsta dtk drog ta the qerigsas at i on

of astablel sitio '
derivative? c,rﬁl yg@ ﬁ]qi‘? %BP 9 ﬁagrbé? e?erre%qﬁbb)% %&8&%@ g,l’ogg the

| yophi4loi zegbnft@ateositdri tomding ahh@nﬂr’;B mtorﬂal@nsélcelts cint @tpoeda@edjemeod'ment the
derivative/carri n = | vi ng the nononeric
cyt ot oxic Wrd{@ zﬂg[ql\/g?'llﬁe/ 4aarcrel r co RE’%&%%%}%%%| concentration of 0.5
to 2 my/m in aAmsohart aspect ofing divagtien ér gispeted detamongiesc CahtEARMSR i on of

A er&%ﬂ%ﬁeﬁﬂtn-@ﬁ)@%{ it tags Rhitiat 28 At RAAGENIPRYGOD. w>m

0.5-1.5% concentration of
sol ubi | i tywrherelnt iPr g mmgmtg@ﬁ?Z antibodyp X iso A h?taibl?n“'ﬂf?r @abﬁgmﬁr'ﬁ—?‘va by

wei ght buﬁ%ﬁrdt%@aﬂp‘?éga.aé ?omﬂstewnr@tabpw.twfan&rﬁeomm@b dalictteatriien f i nal
pHof eso ution is §

. , and_wat er ensin ol ution
i nto vial sragicak re dimhe avereee d?ad%foc’c? Pfﬁﬁédb(sij E’é‘z?rﬂ‘g"‘-‘% ﬁgcrg?ﬁ) a\éﬁ P%n at a
freezing t@%TEﬁéa’f?ﬁth%oﬁéntm%@-tM% 60he cbﬁ‘hgﬁt@twe@élghﬂgaﬁdﬁeﬁs-swhn gslation to

an initial freeze in step at rimar ure of 20 to 80 .
ni crons at CalicBgrEpipingisniv quﬁ?cgby epm% #E%E%ngﬁm to 78 hours; and

(e) subjecti ng trhend reﬂﬁ)beﬁ‘déntedj thisoalipett, the sargipodyd)s selected don@agiPuBr yi ng

i&gg ?%0 ad gg ({iganngre Qﬁgﬁggﬁboﬁo arrl:ﬁlfw%?ié Qﬁtlbﬁg?hﬁlﬁun{aﬁmﬁfbéawﬁ of

cryopr ot echarlﬁbmﬂétﬁﬁhtlbbdy hesihglewhaini andéibodyn adfakt ﬂﬁ@gmwt@ﬂéﬁl*:da@?-u@ﬂﬁﬁ”? ier
conjugate is se|ected grgnqﬂgoqs,aegit thgaé}ﬂbeQy is éRré?ft tePhao h@SHY @lat 38

pol yet hyl ene gl c%lpregrr%onl Cc acl uroni ¢ acid, aldaric acid, al doses,
ket oses, ampemfickydar sumahdCDa?sand SeEIPFBPS 2 §P9teFaRit ePrRIS 1he V2RPREse,

| yxose, perc'! 9\3% coh‘gpgésea QWF!Z A3%ing gﬁéé’sqtdﬁ%eof tHeHl égéﬁ%ﬁces@@hse% H1 = gure

mannose,

gl licose, fructose, gluconic. a
| act ose5 rran(|$|E1Cle Nﬁéﬂ)hfplr G:léRgﬂu(?édg}? inGguse 1 (Sﬁa@t@é\éo Si %chéﬁcﬁgbam d,

ascorbi a?«fcfﬂxeg' g2 Eé%h@é%} et HQ&rostEc@mmoaeytdaramHzx br 89843, in
ar abi nose e, rose, gul ose dose, talose, 0se II&P ose,

xyl ul ose, pigude SE@th %) fﬁh@@?tﬁﬁ ca%.campaf%?can‘i éfé?' WISTERa e aci d,

gal act ur oniygagd gom%%‘rﬂﬁ?@bé: 2SR haGihy GO %3t bee ofibaeteswes peen sadriose,

trehal ose, neuramnic 5 acid, arabinans, fruct ar;l M@ﬂ\‘rg E’ g%aﬁgs

gal act ur onambiguel UtSER 1D h%ﬁh‘eﬁéc%lkh@ L2 ig\Figtire 11 (S QhF

gal act ggar ot g3eg lrpﬁawenﬁ(sm%m@%ﬂ@maml ose, pullulan, glycogen,

anyl opectin, cellul ose, dextran, pustulan, bbg @%%r ose eesréa%

chondroitin, defmapether PreRTRIHTROCIRER, the @'?“n# EMEPoy SRERLR T M syt ar ch,

Sucrose, glcHEﬂs\ﬁherlnﬁctthgs@anatb'feeB%Qﬁe@orﬁéﬁwse@@mmlng fiokyetdng ehéhegl yCOI ,
'sequences given in SEQ ID NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13 or

-8-



10pol ypropyl ene glycol, glycerol, and pentaerythritol. In a
preferred enbodi nent, the cryoprotectant is sucrose, which is present at a
concentration of 1.5% by wei ght. I n one enbodi nent, the

pol ynmeri ¢ bul ki ng agent used during the |lyophilization process is selected
from Dextran 40 or hydroxyethyl starch 40, and is at a 15concentration of

0. 9% by wei ght I.n" anot her enbodi rrent tro S n the
| yophi I i ze&EQ)HDWL]ﬁlerSEQ I3 I BRI R \&#CEED?\LC?BJ%r é%% #J Fh 4
Corcgn} rat; Igﬁ Q/hgr'%nl\\/lthe variable ddﬁr@a@bﬁbﬂéé@ﬁi Cmﬁabahm;]geat leagt one of the |
solubility- |tat|ng ent is use r,i \ ess.
Pr ef er abl ;/seqwn@ssam\rqrbmﬁ Gl @3‘91‘?‘?&@%3—1 %gﬁ%'?i @baso#éﬁpbg:%n#%%% |
20parti culigbleoPephersed embodi nent, the surfactant is polysorbate 80,
which is present at a conceptratign 1% ; e
enbodi ®ent, thdnyat P@?tf‘ﬁbprﬁﬁgﬁ? U&é’&"?%n ﬁ?‘ Ph%ﬂr?n%n'%m% 8?1m?r§8elsrs eéswent at a
Concentfatrb%bqffoiac@a M1 BEQ 19 W0ep er SEGRID dIO:1her PEQIP NBE5IHISRAHA to be
8.0 at the start of t I i |.lzati f C iii ng the
cyt ot oxi ¢ PSP %‘P@r Ségﬂﬁgﬁrqr;ﬁ%@gﬁﬁsgﬁg% m@)a\%g ERQT1 ;g%cgrlr[ger ature
of +5C priQo:.5fer ChR-B2 adrid SEQ NS for &3R-L3. In a preferred enbodi nent,
the solution in the vials by 14® CDHR-Baftkaozen
QP&H thers ed'nbodﬁ'nér{t%gmuﬁan@zeﬁﬁgﬂ%@iyéﬁlb@ y 1 g

solution is su an Initial eeze drying step at a rlnarqudryl ng
pressue odntBODR2 cintihsdypadd abmarisdseh fvariemigedemain éoamr's'sed“ and

30the freeze-dri bRsa secondary drying step at a
drying preS¥TFE°" freg'aggggé Bzrarlzhgtﬂgh%ﬁ tenper ature o 24 hours.

+2
Anot her aspect lof andtbetr woendimsnt, |t§ledwﬂ"é%'t'@9 gt "QDgarﬁ%'g’ g‘ﬁscﬂ)ﬁﬂm Pling a

t herapeut i %&l ¥or o RSl hRFregions oﬂﬂwﬂ?fab% @i oixthe h@gw,gcham of the

derivative/carrier conjugate preéepared t hod of the LNy )
I n one enbautibsenare pagecc@ly ? hwpan guk- H@“rﬁ’drﬁ?ﬁﬁ?qsé’s EFIET 6% d8°'%§F‘ée on

ﬁderl VAL i vg("gat,q Bbﬁér rt%Qi'E'inQQtt fbsgﬁggnguda rra;zeglm traamatiesr esedosignent, theom |
ornones, gro actors, antibodies and anti rre
~ enbodi nent %Umﬁ@zsﬁfr GnEberyc Bger EQPPiSes N urﬂaﬁgﬁxﬂﬂ]eg]gﬁ gﬁa%t b trBE?&?

chimeric agkdbedy, a hunman anti body or a hunani zed antibody. In a preferred

gm)?giege&zt he;nhugr‘r‘e“' ;Z)r% oo Ie?nond&érmgntd' HEC ISR ARRHRS huhfaRizt8C ghlibsyr f ace

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 havirrg 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 a particularly preferred, enbodi nent of this aspect of the invention,
the anti-022 anti body has specificity for human CD22, and conprises a
heavy chain wherein the variable donain conprises a CDR having at | east one
of the sequences given as Hl in Figure 1 (SEQ ID NO 1) for COR-Hl, as H2 in

Figurel(SEQIDlS NG 2) or H2' (SEQIDNOlS) or (SEQIDNOlS) or
H2" (SEQ ID NG 16) for CDR-H2, or as in Figure (SE N?
CDR- H3, and comrqw@dlm%tthéﬁ'&i'ﬁ:%@@ﬁrﬂr@%@j 9'§fq°§bl'sea M%ﬁ’?é‘i An r| ses a

CDR havi ngolﬁém!e@%tarpﬂﬁnl@f mrahu@at%%l@t&ﬁﬁam ¥i88 irtsedsbdi spebifigity for humSkEQ | D
NG 4) fo 1,7as L2 in Figure 1 (SEQ ID NO5) for CDR-L2, or as L3 in

Figure 1 (@E@I D NO6) for CDR-L3. 20 In another preferred enbodi ment,
anti - CD22 anti bpdwnh@sr &nitaryerthaid aMiec®2n drfibodars ablointotaiantitmaigpr | ses
a CDR having at | east one of the s a Eﬁ;.}@glvecgjn SE%B? NQ 1 for CDR-H1L,
SEQ | D5NO SoNBRrisBisOteDsRRYEIEE P! S0 b¥ CBED YIRS T8MAEF YR, or
SEQ I D NG l%ofx@élorhgp@nﬁﬁ’odyaaﬂfo&h i gEQ lC)H&Df 17 avteSEQND tN@ Sy=espadiivelydomai n
corrprlsesa avin ast o 0 e n NeTY i I D
NG 8 for COR LN EkaieRerEST e b ot SO BRE Rl R G
In yet anOMﬂl&étlmrneétedrdedore(Dﬁ)l@dqunc,e wiezeiarthe nGBRR patiorbotipe conprC8Bs SEQ
ID NO 1 for H D I .13 EQ ID NGO 15 or SEQ ID
NO 16 f or %%R dl@(z?gg% WN%LF%"@&B%E?ESQ N% ‘foﬁaR%Dfﬁt for CDR-L1, SEQ ID 30
NO 5 fr CDR- L2In apartiSEQY Defided ehuyodthihtL Be cytotoxic dmug d&“pﬁh’?ﬂ%ﬁ'ﬁw Ry
preferred e di i a CDR-grafted
%"r?% rr]riaﬁ ggg Wﬁgaﬁ%é ceﬁ@g%rﬁl@ﬁw olé‘?Qth}es

humani zed nprises hai n vari abl e reglon
5144-gL1 (SEQ | b mtn@)aspaﬁdtha imeation ihdirastaghiol %mlemdé’eﬂm psepefating7of SEQ 1 D

NO. 27 In r&af er nSdFRO ,{,eé}uawu/gaeﬁle
ant i -)CDZZ 335!]9\5196\? W&Eljlcégln?ogwowfagtrgﬁ%antl bg}ggﬁﬁlgv? ng%:gectl i C r for

human CDZZCQIMUQQ’s%orﬂﬁr?s%%feféeq egedEneitn theasiahls Workilasdn 9Pt B n SEQ
I D NG 128 Bfomen8 t&&@ﬂﬂﬂg f&ybﬁﬁ/e&a‘iﬁ&mﬁ@a@ts 5rebér’ﬁdltﬁy @E@ldsavhd@ 30.

I n one enbodi ment te is a.v ?% ch has
i ncreased %@PF?'@PWWB@”H%&% ﬂrcri'e RRIVUGRF g%&?'qaé C%rffﬁeg "AEY By an

gf finity rrlatﬂJtroaé h‘@'hnpihQi mion cbmprmsmglea ewaandstém at bhenoemtotien ot 1c5)9/15-0t oxi ¢

rug is ca eam in and era el ec almm,.cal, i m cin

or Rl-acetyfs/‘tg y & n"i‘E’PlPﬁmer'C u'ﬁ'ngl??e(%éf r%jnaerqrat'gjgrqf%e co /ng o may
optional | yemnblatels &t addiebiraival ofb(D Ot ﬁov@1Mgemolutﬁlmtlﬁafzﬂltbﬁlr@aé@ﬁr\fl@t &gent

may be t ot oxi ¢ dr (o) aspect
of thezéinvé?l'?(feg N aflgec el /WB %bé f?e{rm? %,g@{rgpg coﬂrg%rﬁrtéag?ﬁ'\%f B%ro
prol i f er at m\ sdiis dnalghe lﬁyaladimﬁti”ﬁ golutian iso7.B1e2, Ao ‘é@t?r dbi H@PQ‘EF&”LH ﬂ@al |y

effective ggg ctlutﬁd?ﬁn 3@95{ E'témpé’rfatl}rg%f i Byepy HAe; () ereelinB@sd sdigibnmay be

adm ni stereé aneo I ntraperi tgneal ly, 1nt r avenous

intraarter ﬁtaBIflseeZliﬂltﬂF'aﬁ%réWFQ afr 195°Ci tarTo8t %e@éﬁ!’@eat"‘ﬂéh% H@F%F%?ﬁ'on to an
transcut an?r%b?'f%ezé AR &sglat % prin @Rlihg 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 polyethylene glycol, aldonic acid, uronic acid, aldaric acid, aldoses, ketoses, amino
sugérs, alditols, inositols, glyceraldehydes, arabinose, lyxose, pentose, ribose,
xylose, galactose, glucose, hexose, idose, mannose, talose, heptose, glucose,

fructose, gluconic acid, sorbitol,_ lactose, mannitol, methyl a-glucopyranoside,

-’.1'0;



20entereally, intravaginally, sublingually or rectally. In a preferred
enbodi nent, the conposition of the invention is adm nistered intravenously.
I n one enbodi ment, the composition is adm nistered to a human subj ect
suffering froma proliferative .disorder such as cancer. In a preferred
enbodi nent, the cancer is a B—-ceII mal i gnancy. The B-cell malignancy may be
a | eukem a or 25| ynphoma that express cell surface antigen CD22. In yet
anot her eniysioR® soaschdiccagid.ersqosia asisk Hckiva SBIPOse sHreIfrRCiRRtR@P e as pect

of the pr e%t‘?r@&sé NYSRhbes) hibsdl redRd dose, nﬁéé@dtaﬂfset re@pthiulded riBuleed |

mal i gnancy by adm ni stering to a patient with such nal i gnanc
t her apeut i xdlilogegrsicose; togatespshusron acdngHFYIhaCI% FyasEeld

drug- anti - GBR2naRhiRARYACRO gRIBbSEAING, @éla&theamlﬂgemcrm trlanalasaqueefmmm
embodi ment, the B-cell mali gnanc | sa %}/g}) r% parti cul ar Non- Hodgki n' s
Hededr osRast A

| ynphon®. acid, arabipansn TG HEMS 9 wopangy ¢4 d“?ﬂ"@ﬁére t he

conj ugat es y9fnt, h@e\&hesﬁe&dér{w%ah’egéeda% Sgélﬂﬁbééiofbé@mp‘ebﬁwsgr p@mlccalsis sting
of calicheamcins, thiote t axanes, vincrjsti ned%)gaunoru i.cin

doxor ubi ci @MY&Ser l}?}i”t”iaﬁ Sﬁ oPegt]f gy essh Eer PYR Lé'an’blcg'gpr'yC| ns,
t anoxi f en, agdassepkeratn, oﬂahmﬁuat uesﬁaamumaairbnﬂs aciderigast ecitlj xethan gum,

. mayt ansi noi and esp an cins n e i t oxi c
drug is gaﬁfﬁibr&a?"fcécf?ga i CITE 0 l CN-SE 5 @{gg ét g?le:%& g, ;Fowe’thﬁé?]% §Rﬁ/&§mot her
enbodi ment ,potybeoplyletatgiyenl gigeerpt, |asnéspeatdamyﬁnrsb|er| ng the cytotoxic drug

conjugate of the,Lnvenlleg mwﬁ&.%e%@%hgrQ&gﬁﬁeagmggba/rssﬁqmémszﬁés%t from

anti bodi es, gro R H3E I nes or none xant hi nes,
i nterl euki rasqoricmteatrbeloi)h§% hdei@pt.ot oxi ¢ drugs. 10In a preferred

embodi ment, the Ip'oﬂ@%HbX&rr%ﬂ?gﬁ hélé@l@ﬂ??&lk#ﬂﬁ%éen%@d'o@rlﬁé ﬂ%qgﬁﬂnlégﬁ’drﬂs'[ a

cel| surface anti gen expresse nancies. In a turther
preferred engmsnisnseleatert feam i BediarirPeet dydeppurtiv si@eth “Quridc® ahtd gens

expressed QnEfskibn gﬁggr@n@é, is selected froma group consi sting of
anti-CD19, anti-CD20 and anti-CD33 antibodi es. ughh ﬁ\lntl i esPIiuHcI ude the

anti - CD20 ant i bd@yPnothsE eMbRAimant (1hetqlsirbfy used in PREPUERD i ment
the Ibl oact 'ds\éaluﬂg@‘ﬂér&ieaﬁ/ﬁxcﬁ)ﬂ@Jébémsatgrcoﬁbé)wfdﬁoiﬁ ac0.0s5.and | ncI ude but are
not limted to, interle GWVt CSE  a
I'n anot her embod? r?eH’iEfer %‘?‘5)@885 F%"I}{épté?%%' t%}%gg%ds |uﬁﬁﬁ’ ﬁiﬂréng the
20estr OgenSyopﬁhnldéthﬁ:ﬁScesBr egefatdbhs thiasdubittytfaditistrey ageths is a surfactant. Ina

20  particularly preferred embodiment, the surfactant is polysorbate 80, which is present

galacturomc

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 preferable 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 60 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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In yet anot her enbodi ment, the bioactive agent is a cytotoxic drug sel ected
from doxor ubi ai n, daunor ubi cin, idarubicin, aclarubicin, zorubicin,

m t oxantrone, epirubicin, carubicin, nogal amycin, nenogaril, pitarubicin,
val rubi cin, cytarabine, gentitabine, trifluridine, ancitabine, enocitabine,
azacitidine, doxifluridine, 25 pentostatin, broxuridine, capecitabine,

cl adri bi ne, decitabine, floxuridine, fludarabjne, gou erotin, puronycin,
tegafur, tiazoffmothsr aééﬁﬁ?ta‘hfytf‘iean%ﬁt@BI igt HiFecteda i (oAt ﬁ‘“%f@ﬂ?ﬁ'ﬁ”&g am de,
dacar bazi Qf?rnraﬁéd?lla‘lalﬁlste'ff@é’hvev'd%é | &t lanhondnicprapjtborie, dilge dayetine/carrier

mechl or et ham rredni sone rocar bazi ne nmet hotrexate, flurouracils,

et oposi de,conpgate, Prﬂ?ﬂ@q’ bhﬁd‘l‘%iggd obthE IMN&EMcin. 30In a preferred

enbodi ment, the,t et aReHddmRedty Bkl egliiate isommoSbhonend titetorigt atroxi c
drug-anti - CD22 anti body co ate is admnistered t er vvlth gne. or nore
conbi n&t i FREVVEEFHTSl o‘iﬁ@%’éﬂ? 2 RLOFINFLPPUH AT rsggéﬁeeér:trorme&o nes\?\,her ei n
the conbi nabh@ta@brsCHhtdotitsanagmibsdy mirsies.ect ed from CHOPP

(cycl ophospham de, dox rubi cjn, ncrl%tl ne

ni.sQ
pr ocar bazi ne) ; '®AMPEIEEG Wﬁ%&@ﬁﬁ‘{&nih&e‘m W&Fa%soﬁrﬂer Ve rqhglrn?agr{]ﬁ%oc'orhal
. predni son&antlbWa(dhmcér@mmsmﬁm tlepanvamitody br abumanidep apiibrdsone) ; CAP- BOP
(cycl ophospham d xorubi ¢i f i i and
pr edni sone) ; '%A?Caﬁ F?é#%(?g’ P@Q‘a?' { %%lr@gﬂnghl%ﬁ Qlélgg%w&b?}gc#dﬁséélﬁét the:
- cycl opiwos pdeizudase avntlgen ichid2ne, dexanet hasone and | eucovorin); ProMACE- MOPP

(predni sone, m%tﬁ Ihagtg% h'C‘?‘gﬁ% pﬁdgfé%a'bérﬁb&?d.m% 'opmg%eﬁ@mo@%e HvRAASH, dfe

| eucovorin, nec vi'ncri strne, prednisone, and rocarba2|ne)
Pr oMACE- Cy4raiBTREZ pnmmp%l@ﬁbw é’%&‘ﬂ@ C@@%oﬁ%lcemﬁr 'S%Syﬁlrﬁﬁ}%%ﬂam de,

et oposi de’wﬂuﬁ'gﬂgﬁé’%r@b l&MBﬁEdedﬁ?pnsQé %C@MR'H&anfH’E'Iéé'sﬂ&ﬁé 5t thekquéddhieer- B
(et hot rexat &, doxor ubi cI n ?\P OSP am de, vincristjne, p{%dcg Sone,
bl eonyci n, gigerdas wcmﬁgpm1 (ﬁm:)ID 0:1) for CDR-H1, as H2 in Figuré 1 (SEQ I

(mechl pet hﬁ?ﬂZg%rWZ‘%E@[DW@W@@PI@OQSE@@N@C%)bﬂHme)sE’@VD NO:16) for
(adri amycin/d

bi bl bl b
(mechl oet h‘éﬁﬁr@fr‘;}l %I"Fg‘lf‘gé't‘l ?@U pr é%ﬁ@vgﬁnﬁg 3§| nespgqg? b%%%%rﬁgiﬁ%g)earﬁ At ng
wi t hh|ABVt E} & w%m/tmw@ra?e clomaiblcenipyietn a GDR kaviry aﬁﬂeaasé)onel\ﬂﬂhe N
oet ham ne vi ncri sti natin
Th AVD aences,oven Asar borgee” Bebnphfin: A8 BRRES] AP LA R Futeanati ng
dacar bazi ngsq GhNGRR fgrcbibBr@ybuas L3 invfFrighteat (S612 |0 plQ;@afplb@@the? and
predni spne) i1 WP Q. () L3I Ul A AT LEXEER Afost fags] debiy Hhi

(meth gag, trexate et oposi (dexanet hasone,
hi gh- dose wymam the variatde dogiaiptetnpises aE@PlRFhaZ/mQ qtdeaspone @éthe sequences

met hyl predi sol ¢ ”%’Ed‘!tﬂmcﬂ'qsﬁr%ﬁﬁ-ﬂb@% 1B'dod érpbéb' M ,N&EE’%G@EQ ID

(cycl ophosg'ﬁgﬁn oposi de rocar bazi ne, IBre ni sone, and bl eog%m n);

CAVP (|onumrﬁe¢r$ﬁ@¢&mr’16rﬁ@r RRtHE: 2 SFQ IR N@riiiop CEMRHS 07rd @ ligiH Fhepp- 1

(cycl ophos %é@rﬂﬁe Wik é'd%HéWconﬁBr%eE@QDRsmw)g atlidash opé ef eler Rguentedi nent
the therapeutic

ectlve conposition of the 2
dr ug- aR%i - maimﬁﬁﬂb%v%m&%%?éjb SERIIR m%?é?regD rHC%PrtS%)ef ﬁReNOE”OF
admi ni stratdy #f one or nore of the above conbinations of cyt ot oxi ¢ drugs.

| th d enbodi t, the th t ti iti
of the. cyt of ox! & 1 SgoRA PIFEs] BPERUBRYH A% PIbGOG PO T SPeREe

subsequent | Qd: Deorasthk M St n@lmcpfz &r@EQrIDmmesm‘r SHGe IRb S op8EMNIAX | ons

of cytotoxic drugs as a part 300f reat h

aspect of tN@1§ fRFrRRdIP |SSE%I|'?é‘J;Q 8%% ﬁgt %Eéﬁg’f H@r oI iR %égg?m ve

| ynphorgs Q@T@Edrﬁml_gdgﬂmsgmumetf& @ppati.ent in need of said treatnent a |
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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t herapeutically effective conposition of a nmononeric calicheanicin
derivative-anti CD22-anti body conjugate together with one or nore bioactive
agents. Yet anot her aspect of the present invention is directed to
the use of the conposition of the invention in treating a subject with a
proliferative disorder such as 5 cancer. In particular, the cancer is a

B-cell malignancy that expresses CD22 antigen on the cel I rf n
parti cul arpgich&/B-alel (SERIP Hitihdyand adhaane Chan Vaiaieep Yt © é’%ﬁm

one enbodi %275 he cancer is a carcinoma or a | eukem a. - I'n one
enbodi nent,” a t herapeuti cal Ily effective dose of tg\? ﬁ n’gomé %@
adni ni st eredquOu@@Qfé@u@la?'CPﬁf'Y Hyeteredn&n) Pg"ﬂeﬁ‘ guerzes n' f2riall Y,

o r aneibad) s & “@:b@t@%ﬁ@d | 3htiobaATRARTGTRObYCY T A6TS BUiane by and

i ntranasa topically, entereally, |ntr | |l

rectal 15. COmpflseS |a,1|g§t E'F%'F QPY'@%aesr?HHE”?ﬁa ’%h@a%%érlg (gt ?é(;gﬁ? ﬁ/ g\réctl ve
dose of t aﬁhﬁé@@%cﬁd‘e&he@@ﬁf@ﬂﬁlrﬁ@@ IDchoBe invention is adm ni stered
intravenously. Another aspect of (Refpven LoR 1S lelr etct ,Qoéy)wh.%ﬁ ruse of a
monomeric 15 clalanerrsakadinent d@?l%%p IDEPLI3 BRI PE AR PR O UGaT & of t he
present | mﬁ@r@bb&n sﬁ&ffldll@efoﬂ RuhBe dDEAatarentheodntinody ks emamdtb'y an Bffindy | _
nallgnancy suc degkln s |l ynphoma. I n one enbodi nent, the nononeric

cal i cheam TAKT E’lanF% e/ anti-co22 anti body conjugate of the present
i nvent{mn.is adm ﬂm&tsmb@dmwﬂt hthe mecmamenis eytbiosigcdrilg ds £gbefreamicin|anddfe

embodi ment br &;6 ?gttg'g:ﬁx%gla&n%g cgf’c‘?xeﬁﬁh&ﬁ&ﬁq LdcEQMR AicRERRiBinCONSi sti ng of

ant i bodi est or nones I nes, "anti - hor mones, xant hi nes,
interleukins, imt ené anmw,mandtrwycmmmrum@gsoptlona"y Coﬂtﬂ'”aa’btaéf‘@P?%d

embodi ment aé}%eba' QAL AolERlvE 308 ALY bOAHLLE D GEMTRIAR ol |

surface anP'ogen &x préssed on mal 1'gnanci es, such as anti-CD19,
25anti - CDZDoraij\eantl -CD33 anti bodies. In a preferred enbodi nent, the

anti - G0 anti bogdy ohSthEt %Eﬁédﬂ%‘? theiidvdxabn Té\/blrected to a hibtl@dmbﬁmam@edl ment ,
the bi oactive agents 1 nclude cytokines or. rovvt actors Suc

i nterl euki Aulgleqt Wit P“’f‘F@Fat'VGSiﬁorm%ﬁd ?E—”@éﬁt ¢ SHAPHOH era‘%im%?w"yu ncl ude

estrogens, -RH4LO0ERS, oprtﬁ)él%%Hpﬂﬁltlo@rﬁi fher trivestkiner oftds codPbsitiemotderbe
enbodi nent, the bioactive a

t.ot O te
‘doxor ubi ci Ad mmﬁﬁpubﬁ%t?%ta”galéﬁ%bl E‘?rﬁp TR Igbl ﬁt&%ﬁ&ﬁ f‘}ﬁ ﬂtrgér‘?éﬂauy,
m toxantr On@ran%launaﬂyl mtmhemamwmansdarmﬁgarmymaneousgmo»g@nasanypitqmajb, cin,

val rubi ci n bln trlf |d n 0 tablne,

azaci t PRl né“t%‘?ﬁjﬁ I”UFY%ﬁ'ﬁ%ly' Blé!ﬁwgg? ¥t P recbé]llgxuh %Iprgfgﬁé%%li’ﬁe%%{rg n@,e

cl adri bi ne cosipesitiabofites ifveaticnris ddmmlstéﬂeddratraafﬁhww gougerotin, puronycin,

tegafur, tiazof rbloﬂe AALOAIERL Tne %'oﬁvgloéﬁlbr'?’ls GRMRABLA aCb’Lﬁh&P@QEJEBtam de,
Vi n

dacar ba2| ne, astineé, vinéeristi m t oxantrone, bl eony
mechl or et haoffereng fmrednpsvdji@eawprchﬁmd&iﬁloheas PRACAGL F‘ei‘a&f%fe"fﬂP l?mﬂ?rdé‘[&‘i”]t

etoposi de, (taxol..  taxok ANalA98andan¥ngi8-88) fialignancy 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 m-alignancy 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 lymphoma.
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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In a preferred enbodi ment, the therapeutically effective dose of the
nmononeri c calicheam cin derivative/anti-CD22 anti body conjugate is

-adm ni stered together with one or nore conbinations of cytotoxic agents as
a part of a treatnent reginen, wherein the conbination of cytotoxic agents
is selected from CHOPP 10(cycl ophospham de, doxorubicin, vincristine,
predni sone, and procarbazine); CHOP (cycl ophospham de, doxorub| cin,

vi ncri st i nexaresg vincasiine s daeior Uk @@Wmhﬁﬂhmgiﬁr’d@d‘%rﬁwq Authramycing
predni sone 0 m X Qb HSahdPaurRfA68" Bédiateslins,

bl eonyci n, gz{/ﬁsn%ressg%r?é%g’%dwﬂﬁégﬂ%?seﬁ%lblgﬁ} BACOD (net hotrexate, bleonycin,
doxor ubi ci mayeysheighespeapsd@icing ncri stine; 15 dexamet hasone, and

| eucovorin); Pr %g%ré\ﬁﬁ efnBb@HRINE QRE cytdRIxOdrug N yamnttoylichgaraicin, or N-

cycl ophospham de t oposi de, |eucovorin, nechloetham ne, vincristine,

pr edni g:bneaC@WdSahﬁf‘@ém%m ne); ProNACE- Q/t aBOM ( pr edni sone, net hotrexat e,

doxorubi cin, cyg Qm%%mdiﬁentertr@ﬁééﬁ%nt kerpaaeRr adminiyeragahé rgtotoxic
bl eonyci n, and vincristine nmet hotre at e doxortubl Bad from
cycl ophospHES BRNUGAS 6F ithe |"H’§”t'°r2(9”tE Ps GIpES ?aeCBH?/agﬁ” Satd 1 eudovoriny;
MOPP  ( mechbagddami Nngrovih n¢5dt@rtj neQmpmdnl ewmeneandnpfrmuaoml xaithinaBvD
(adri amyci n/.doxor ubji ci.n & { \él nbl asti ne, and dacar bazi ne); MOPP
“(mechl oet hiHeriraking; 'H@ﬁ??ﬁ‘?n@n% %%F O and procarbazine) alternating with
ABV (aggi anyci nzird@)pfafelbed:embodﬁhenny}ma hipactive agentis astantiepdy. KOS directed :
(mechl oet hami ne, _vi i stine re ] ) nati ng
W Th ABVD CREPFaAy BN UG SIS obE ey S re oot i Arr ae af Fnngf

dacar bazi neyesfergid MﬁB’oc(xmlah’o ftl'mwmitbpbly dveq:tbd ag@mﬁece"mua‘é@e Batigerﬁ‘é exarﬁased

r edni sone i f. ”ffc}nq t
'(prret hyl - ) éF‘E}E’fﬂgﬁQ’ﬁa o2 ?%Ig rgtg')((ja : 6@%@”%@?@ & mﬁb@?&?ﬁ%f@ hasone,
hi gh- dose (ayxtdaantbt:@éﬁ amﬂb0d|e§pl abhe) ; aFESW\@S ('@@'B%s‘ihée a”WMI BPERA% 0| one,

hi gh- d(?ge Wﬁﬁﬁﬁpgﬂﬁl a,;fhm 30 cisplatin); CEPP(B) -(cyclophospham de,
et oposi de, procarbazi ne, grednlsone and bleo cin

S
mi t oxantrone, cyn anethehembadienept damPoGRME: ag@@ re( %@%’T"&ﬁ?ﬂ%&%ﬂ% %’8&5’
vincri sti ne,. ang,d, $ANLEOAS) imilesHEPinteiears2 de.2) metiy CpFedivealsenend G-
hi gh- dose cytar lf)l Ae, vincristine and -cisplatin); EPOCH (etoposide,
vincri stiné&Sfand doxorubicin for 96 hours with bolus doses of
cycl ophospham den aa@btﬁéralenwwmﬁempnla);actdvéfagerftesfaaem femooge | aphosghdar de,
and et oposi de), CEPP cI ophosph osi de, procarbazi ne,
pr edni 38ne, esyRgens: @647'9%?%% % (?8 OSt rrg@%ham de, doxor ubi cin,
vincristine, pr qd%seﬁtﬁheraerdbﬁdbh*eowm rb)o,ac@P&Q@t (Iszycdymjme ﬁh&ﬁ?@j@ted
et oposi de, proc a HOHE Di Gt dXaF
doxor ubi ci rf %Bﬁpf@ﬂci %edg@%c?% %mge%}fﬁg pred éno:?lg%ﬁg amrone,
one prefer remi-ubnainochamhnln mheaiﬁmmenerm@oganh dHigahiEn.n vashigRat cviarakine CD22
anti body conjugate is, st or bhiRe 2drd-ntigdingt | @bxifdridize or
nore 10 con%%”ﬁ%? 8re1$ 0 ?%t o%"gg%ﬁé@én segésblt g.l‘t of Ia Itreat rr)\gntrl regl men.
| n anotdser qsmﬁsmtmedroenm:im rapesitatine, pi?@F'@'ﬁ@LﬂﬁQ‘fﬁ'P‘P? EpuEdipp QRN t he

Ml LJ % SAM 5B 9(‘1' V%E;b’r‘(f?/ A BR2 2adirhRadly C%@[Htlblga&ﬁbd);ﬁatm
adm ni st ere seguent to adnini stration of one or ;tﬁ”bl natl ons

of cyt ot oxi wc@gempilaﬁedepacﬁstcatﬁazﬁ‘et VERFRERe. VIBEISTER: ”1???‘?5“@/‘&9

preferred emggﬂ AR ind, h&reﬁh@éﬁ@%%b%%hbfe ehétastréxge daseuekild, hetopmmlmer ic
cal i cheami cin derivativelanti-CD22 anti body conjugate is adninistered

t oget her vm’taholataxalrﬂﬂab’@éyaw PEeP¥einagai nst a cell surface antigen on B-cell

mel i gnapci es, ang opkdienad |e>htiéamdtsth@gthefseewcampreefecmcmamsum affthe
- cytotoxic agents as part of a treatment regine 89 ? gher pect t he
i nvention i sytefioxiecdregrapls G7e-ardiaody GPWEQ?FBHB@'”E'S PG rc‘f" one

deri vat i vel aptd s SHBERRLIPOMYBRMIGR! & gbakitpaprannsit gyenl herelmihe he'
manuf acture o

I canment " for thetreatmentf ggﬁglferalv $order
Such a nedi cemeinetiasal’ FHQUVEY AGETES dntsesctesl OPY oF PEY at PYHER
ei ther alone or in conbination with other bioactive agents. 25 30 The =~ .
‘present invention also provides any one of the errbodl ments discl osed bel ow
and indicated with the nunbers 1to 206-14- '



1. A method for preparing nononeric cytotoxic drug/carrier conjugates with
reduced | ow conjugated fraction (LCF) having the formula, Pr(-X-Wm
wherein: Pr is a proteinaceous carrier, Xis a linker that conprises a
product of any reactive group that can react with a proteinaceous carrier,
10Wis a cytotoxic drug ; mis the average |l oading for a purified

conj ugation product such that the cytotoxic drug itutes 7.- 9% of the
conj ugat e doxowsicightvincesting; Prediysanes agd ﬁ?ﬁ%'ﬁd&%éﬂc&ﬁf oy ,amss?%(é:’ d

et hod corpy R, RS RD Snal predfibdle)addimg: tsehoydhanad, avtristpedendvat | ve
to the proteinacedus carrier wherein the cytotpxic drgﬁg de‘glvb%én;{ ds 4.5 -
11% by wei @hﬂnimneﬁ;h@ABr!%Q%i@a@%@%%ﬁ%ﬂ?ﬁ@%%%&iﬁ PHE"% Hd cffbo 'oxXi €
drug deri VghiMenAnghd Ae@tistmaC anBAGADT (resthbinesateo aounicip pdmdorupjcin,

protei n-conpati1 bl e, buffered solution having a Bé—lcl n r:lerg PﬂghﬁAéé%Pﬁr'om
about B t colopBosANaMifGe N HSHETE! PEMARTPBRI 2 UM PRI er Conj ugat e,
V\ggfei n th réd?Jisléhé,Oﬂuetmjlhteka@tre, QRRDILbRES .dyaDopEmmTagﬁdé.cetomaxdﬁwqovam (sz an
additive conprising at |east one C6-Cl8 carboxylic.agi I A S and -
wher ei n t heephesiBamingn Vi”é’r'ﬁtﬂ'f?du‘?f?gél's%ﬁe'aarfcre%oe 4 eEzr'%g’r g’ﬁ@ﬂﬁgéﬁ"@%g out 30C
to about 3ffedions, RRkiduExafe, tdoxerubaitgi syglobhosnieEriauetopssids. NEYEY oD 24

hours; and (3) Sublocting tg,con QYRS irfbtibiRRale?) db@ndbicin,
chr omat ogr & ﬂgaé‘”geﬁ%oﬂ‘fcgh rﬁgcg@gwﬁgge%r at e nohoneric cytotoxic drug
deri vadg vebydupbbsihatdnusincestirieer prednisatt bisomyeln. aandbde¢Ryoim: tePPange of
4 - 10 % b?g’ﬁ%‘%ﬂ{ﬁ'ﬁ{ { Ot 0], & Ghug ag%d\oﬂskne,! OV, RQN] YFadpeadineact i ABVOLCF)
bel ow 10. ) Fom unconj ugat protei naceous carrier, Qytﬁb\%ﬁ’l c drug
~deri vat i ve(aciintycigigregabieth, conpegstivs. Vinplaste né’f“l‘locﬂa(if‘rb@_F'aF)m 1, erein
the protel ?ag&ﬁ’o‘éﬁn : gé,' fhchisting e bRREnk 9R PrefRURZisS)NStestatihg with A@vmones,
growt h fac B §, antibodi es, antibody fragnents, gntlgggy méﬂl%‘é aing their
genet i cal | yadsiamgeinignserubigin, y bleagivABera ctriedingar (NOFR. (PR baRES of
clai m 4 WagLRlflo! NepRUAKBHAACEANS CabdrBadi)an atidindy. wiih ThEBNL hod of
claim3, whereinthe antibody is selected froma roag a?tgepz?ﬂezti R @
monocl onal (adfienyeB{Aoxe ubliNmer BIROAKT T bo¥)P 23 antTBody, & humani zed
anti body, bB@becic hattagie hndyarbazifgbafhd ageenisorme)d IBIVIFC t)(Eosfaraigaent .
methotrexate, and etopoSide); MIME (methyl-gag, ifosfamide, methotrexate, and |
efopoéide); DHAP (dexamethasone, high-dose cytaribine, and cisplatin); ESHAP
20 (etoposide, methylpredisolone, high-dose cytarabine, and cisplatin); CEPP(B)
(cyclophosphamide, etoposide, procarbazine, prednisone, and bleomycin); CAMP
(lomustine,  mitoxantrone, cytarabine, - and  prednisone);  and CVP-1
(cyclophosphamide, vincristine, and prednisone). ' _
_ 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. Ih
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 atreatment 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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5. "The nmethod of claim4, wherein the humani zed anti body is directed

agai nst 10t he cell surface antigen 0022. 6. The nethod of claim5, wherein
t he humani zed anti-CD22 antibody is a CDR-grafted antibody, and conpri.ses a
i ght chain variable region 5/44-gL1 (SEQ ID NO 19), and a heavy chain

vari abl e region 5/44-gH7 (SEQ I D NO 27). 7. The met hod of claimb5,
wherei n the humani zed anti-CD22 anti body is Sgrafte

conpri si ndh%faIPﬁL@'ﬁ@”Ycﬁﬁ?ﬁ‘vﬁa‘?ﬁwsﬁ‘%eﬁu%mogﬁ'cf?ﬁj' 'S ”T"%'Vﬁ@” '28. 8.
(T:BER ”BtPOd%E?iz &{t%bgy 5oan§QtreQb@atlﬁé]ﬁ/\r/]lmmrﬁﬁﬁfeaﬂiacﬂ@ﬁébmt| body is af i
grafted anti body conprisjng. a heavy, chain havi e ort
in SEQ | D NO: 30t Z99thernesnfst R @%P@?Fﬁ § {AVENtiQRh & d 'f%“?%% %ﬁr@%?e °§3F‘e
ﬁnt I - CD22 RptoBiasky of ﬁwe?n@ﬁroh ngf ebbied ABhbjbadyithcoprolifesitivg dasordegrsudm hgi n
aving a sequence set forth in S 28 an g a
sequence C§Tolt RTPAISEST BT ! SBQ“E)IB el et dthgt %ﬁ’% ogla?? aim Rwher ein
t he humani getheadulli sUePR2. ant particlyar, shea BRR- rgalag‘rlaedy aneithso dy leukermiai & a S
vari ant a ti bod tai ned, b i ol and has .
i ncreased ¥’B%r&qr¥‘i‘ it YG %ff‘bﬂ‘iyml&ﬁf @%2}23’91 %y'sr%%%#’%grdgo lkgﬁngalcm 1, wherein
.the cytot OXI Cc dhughd: Snﬂmdlmiﬂrntbattberapéuttcal!wlemctwelmwfzt’a‘?l Qﬂﬁnpoﬁwonme
met hod of alm 1 yt | at gt that -
binds to a?l @I'?tgf%dpts%{sﬁlk&nég% ﬂ{r%érﬁ%ﬁ%ﬂ g]ti%oe[%dgw uht'ﬂéhrt’éﬁ g

wherein the
cyt ot o¥d ¢ idirargeduilariyi intratneosllyi trasydﬂfmgﬂu sr,raniwtawswetrﬁeaaﬁ"y,ciloaic‘ﬁ%'n

wherein th nase inhibitor. 15. The nethod
of claim1; nt%&g{é%ﬂagﬁgmg& gﬁkg)l)ﬁ(’}g%XlE}po? rg‘L’.:)[’gﬂlﬁjsel ected from calipﬁhea{)nt@l ns,

thi ot epa, taxan®sg wrefefredt PRECJTRIhO iteerapedlisrby iTecHYe 495Pr Q

esper am Ci E\%rm?gédtlegl%ﬁbsﬂ%‘r\td?'EI%”‘H@érftllon %Z@diﬁlhlsﬂﬂéd mbrb@@fdﬂ@lyﬂs t anoxi f en,
i darubi cin astatins/auristatins ;s terlin mayt ansi noi ds. 16.

The nethod of chaather 2shpssr & et Y eRAo S Limectay Lf@ h§ B%q AR 17, The
met hodHf  gliighdandiin &Waﬂl/é)'aihthemalarmbew‘rbcmjugats cgahmparesadri d@veaircian or

N- acet yl I'ich
Syt ot oxi ¢ Ay e ERIZEb RGPS BECt M b AL Bre . TR BuTsaayie
hydr azi de. | %@&&naTheOnietdmlﬁbdnﬁeml Henmbnombes edlichehmidin dervative/aati-CD22

hydr ol bl e.linker.that | f
he. conj ugHnieot (i sbRt digminiishd, Pueh B R ARRAERRLMA JHC of e, 00 of

claim 19, wbedteemgehs. hydr oI yzabl e linker is 4-(4- acetyl phenoxy) but anoi c
acid (AgBut). 12k, Trﬁ&é?ﬁ%ﬁ?‘ﬂw&&o&éﬂ% Thdnts YRS LELGed BEmALIGioLb ¥8nsHtingt eP (2)

(b) 1s“0ctanoic aci
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 embbdiment, the anti-CD20
antibody is rituximab (Rituxan™).

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

30 in anbther embodiment, the bioactive agent is a cytotoxic drug selected from
doxorubicin, dau'norubicin, idarubicin, aclarubicin, zorubicin, mitoxantrone, epirubicin,
carubicin, nogalamycin, menogaril, pitarubicin, valrubicin, cytarabine, gemcitabine,

.tnﬂurndme ancitabine, enocitabine, azacitidine, doxifluridine, pentostatin, broxuridine,
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its salt. 22. The nethod of claim1l1l, wherein the additive of step (2) (b)

i s-decanoic acid or its salt. 23. The nethod of claim 1, wherein
t he chromat ographi c separati on process of 20step (3) is size exclusion

.chr omat ogr aphy (SEC). 24. The nethod of claim 1, wherein the

. chromat ogr aphi ¢ separation process of step (3) is HPLC, FPLC or Sephacryl
S-200 chromat ography. 25. The method of claim1, wherein the ‘

chr omat ogreaphtimbimp flagribiva, pedebivs, Bexwidde. (Byarabinpy geysgsheitl EUIAM¥IaCt i on
chromat ogr@aphyir ( Htifofup 26 adrldigy et hedprtinC! Qﬂa%o%@tin}“heéﬁlo@hé%%ahﬁég ophobi c
interaction chromatography (H C) is carried out usi n%_ Phené{ %pharose 6
Fast Fl ow 435RthREY 6y r ApHenee AiNGRSINBut RAtOXaSEBRG:r S58MYCiPa sTeRIfRNamine,

chr omat ogr 3akisorEe GrétBrbdZHay meliRRRAES AurbulREd, drbrveidehtDERtHEN aRNbgs, medi um
Toyopear| Et her-650M chromat ogr aphi ¢ nedi um Macro-Prep nethyl H C nedi um

or Macrfo- BEPMHeMBBBUt yI HI C nedium 27. The nethod of claim 25, wherein

g hehhydr 0p20tF)i Cini Elt er@f@ﬁb@nerﬁbé@m@ﬁtf?gff@hbferéb&@cggﬁ ﬁ@bﬁwdm@gt ofistheg Butyl

epharose 4 Fast . Fl ow, chr onat ogr iC,.. i um : noneri c.cyt qt oxic

oo o VAPTYRSi RV RN Sai Ve P atATE BYPaorE GrelioBte & SumREd 26,

The nononepgetheyvith @xe ®r didig cdebinatidrisy ef oastokie mgerts Gsad par2 8f awleatneent t he

cytotoxic drug is calicheamci.n,. 30, nononeri ¢ cytot oxic dr

derivati Ver/egg?qr\. ev?’hethWj ﬁaa@én%?at@%a?fng@fo%ggeeqt%q§ ﬁgegg?rd;( ?rérrn. idgi—?%ﬁp

anti botly. @fclopHeaphamitee dbxorahitiol vreristitey gredeisbrat andeproaarazine Giji@Bat e of

cl ai m 30, i .anti LS:.sel eg from ro LSt f a

nonocl onal w%ﬁogpm&c%’ alr%t%?%rgg@,n’ a gﬁcﬁgﬁ% an%ogody%og‘%ﬁﬁ%n an iigbody, a

hunmani zed @ptiowgphamide) sinmgiséne haich raednisogy, CAPFBOPT (eugiaphespamide, F(ab) 2

fragment. - [£nCY L MiTan [ [ aprlher jygat e of
diforuHitin MR A eC Y biBLAYLIE, ;%sa.gﬂgpr, 4R | YRUARBA) S mGRB Y

cl aim 31, erein mani ze I'rect ed agai nst the

~ surface anfmejesitexafsr2. B8OMYHB npASREHPIEN, cyt¥ElBRNEPHRTNSer i WRATEIRS car ri er

conj ugpy € @dxaRletidiord, =k WMIRbGM)L e olaEIMZE® aptdanfeBRe, andthbipskatd s a
CDR-grafted anti body, and conpri ses a_IlgPht chai n V%I‘I bl e region 5144-gL1
(SEQ | D NCRUOTbicieYoIoRBaTRPRETHE, e RRgSi it eiop iy Mo s S TAING SIRSTRIING, 27) .
34. The nopeEREbke, CHhO BStArbELING; CREMATE-CHBDN | @Fedititindgabathefexatai m 32,
wherei-n the humani zed ant |'-CD2$ aqtl ba s 2 CDR—)gra%t edb%g“ body
20compr i si RICHITNEYIIRIPTPIRIY R *'aP SeuefteVele: PoTERFn PSEBYFD kB 28,
35. The noviedrBtine); AYACOEXB o mathugredate] \dakonbictarayciephespaoddst, evirofristiheai m 32,
wher ei . t he _humani z ant i - CD2 i bady i - qr af . CO IS a
heavy thai WeH'é'er"leg g’?esoér&'ﬁ@hcanogeﬂ}#%'ro { 'Hxi rq/?%%:(i) {rbe%&a%%aerg@é rQi‘)rﬁlce”sh[gr’lomeri c
cyt ot oxi c predgisoles,i vatd v efaarbaEziee),coABMBat Gadobmytiaideox@2picin,  bleomycin,

T vinblastine, and dacarbazine); MOPP (mechloethamine, vincristine, prednisone and
procarbazine) alternating with ABV (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 (methy|-gag, ifosfamide,
methotrexate, and etoposide); DHAP (dexamethasone, high-dose cytaribine, and
cisplatin); ESHAP (etoposide, 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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25 wherein the humani zed anti-CD22 anti body is a CDR-grafted anti body

conprising a light chain having a sequence set forth.in SEQID NO 28 and a

heavy chain having a sequence set forth in SEQ ID NO 30. 37. The nononeric

- cytotoxic '"drug derivative/carrier conjugate of claim 32, wherein the

humani zed anti-CD22 antibody is a CDR-grafted anti body that is 30 a

variant antiody, oblalned DX @naafdinbhy SRIdy AdeD BRAt e6Rt aBekdas
%ﬁogm i'c 2

i ncreased ity he nmononeric cytotoxjc drug
deri vat i veyclaphosphanistsj arshtoeal gregniaing)3SCE \M@?ﬂemn'*et. IaclephetraaMided By

derivative,ls cal '6@@@{9)35rblool}%%phéﬁ?@eth'&BHﬁBé,Cpr‘é}éér‘BfaﬁﬁbCpx‘éﬂhigone and

derivati veldarrier “con wherein the calicheanmicin is
ganma cal itdmayhini GHOP-R- fevstophospiamide AaxXeRRiGH.cYiRcristioe. ARENAIFoABFi ¢

cytotoxic tﬁlééwlg I iospis. B’?éﬁéd’Ho@?hé}ﬁiﬁbUg@bSSIQé §Ho@hrfﬂa§ﬁeoén@91eowyemﬁl n the

calicheamcin derivative I's functionallzed wth t 0- 3- get%\r/1
but anoyl I‘qndir a?/DéDQE 4@Plrmélnnmﬁoﬁé¥‘?rébt9v\t ot"@?i'%t'”&r u@yci‘(‘?ﬁ o5 R fier of
cl ai m 38, 3t he linker is a hydrolyzable |inker that is capable of

rel easi ng toxic drug fromthe con ate aft bi ndi n nd entry
into target ceIP{“sonele'iﬁie"eﬁw@mﬁﬁﬂ'm‘?@f‘|"5‘ec'§7%"6‘38§”%°€f aa%ﬁm& '%fa@'l &8 ri er

conj ugat e @hH22 |aﬂt1md@100nwgﬁfe€lsf‘adnﬁlﬁlsiéy&l phyrZ‘@bthe ddimikistratics of one or more
4- (4- acetyl phenoxy) butanoi c ac nononeri c calicheam cin

deri valtd ve?oé?ﬁ‘i‘attﬁﬁéff %?tioﬁ‘&ﬁ?ee{c?rﬁs@%?rgo h%g?%tawe[nhgequgmm a, Pr(-XS-SwWm
15wherein: Pr im afothét prefdidd ambodioeyt, tXeithempbytitratly yeffebtive tosekef thehat
conpri ses a product of reactive n t i body;
Wis a cal™@ %@ﬁi‘%ﬁﬁ&r“&aﬁ"“ d%%?ﬂve/a%% CEJ"etr))zai\/te;rﬁfelllf;e C&ﬁé%te:‘ly%ra%gﬁm utrgf%dl ed
conj ugat i ogubseqderttito thecdninatratidreofoarel griTeans annblmimtsmf @V’@@Xl& agemﬁ%sof t he

conj ugate b a S-SWmis a calicheanmicin derivative. 44. The
nononeri c B%mﬁﬁgﬁmeng%é’er%ﬁ/atl ve/anti-CD22 anti body conjugate of claim

43, whtF ei n t helraystidbotingr prefereddeernbetiimeninthe etansutiealyiafiectig dose £f the

. 25monoc| 0”%'on891tef bod ﬁche@nﬁcﬁr‘m 1\/&!\/%75&1@[92’2 a%hbéﬁ?@o@[]éét@qg%dn@mb!éwl zed

anti body, ? Sl arn anti ody, ragrrirlllt Sgrrgace Fak Zon”ag'ﬂ'a”t

ogether with an' antibody dlrected agalnst a c g
malignancies, and optlonally comprising one or more combinations of cytotoxic
agents as 'pért 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 proliferativé disorders either alone or in
combination with other bioactiye agents. h

25

30
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45.. The nononeric calicheam cin derivative/anti-CD22 anti body conjugate of.
clai m 44, wherein the anti-CD22 antibody has specificity for human CD22 and
conpri ses a heavy chain wherein the variable domain conprises a CDR 30
having at | east one of the sequences given as HlL in Figure 1 (SEQ ID NO 1)

(SEQ 1D nor 155 et ER BB AR bl R mBbaibms RiBsodbairuant 5 (St
| D NG 3) forn_d&}E’d Wak tf@n@n{b_gfg)“osz@g_ a light chain wherein the variable _
domai n conprises a.CDR having at |east one of t he sequences given as. L1 in

Figure 1 (SEQ I D NQ, 4 or CDR-L1, as L2 in Q

CDR-L2, or %S'as L rinﬁﬂ'lglzjg{?rr eorip?r%dhf’ﬁ)om'%)cy f )g%lﬁ"(‘%%érﬁ% C&Qﬁd\é%nsso}{vgnerl c
cal i cheam gidacetelbiwainivgateantactGbAL B mtavimgdie omulggat e of 5 cl ai m 44,
wherein,the %8& y conpri-ses a heavy chain wherein the variable domain
conpri s%s a ng at | east one of the sequences given in SEQID NO:'1 - ..
for CDR- leh&EQID NOZ or SEQID NG 13 or SEQ ID NO 15 or SEQ ID NO 16 for
CDR- H2, or I\Ag %Ls H3, and a light chain wherein the variabl e
domai n corrprl é Favi n | east one of the 10seqguences given in SEQ
ID NO 4 for ODRalnkeBE@thpnm@ # prodgpRof any EﬂaCtSE@fPEPﬂI@‘ 6an BecEm B3, 47.
The nononeric c %H&%Bhé:&ég rivativel/anti-CD22 anti body conjugate of
claim44, whereln the anti y nol ecul e conprises SEQ ID NO 1 for CDR-HI1,
SEQ | DINO. 2 Wris SEgotgBiamud3 or SEQ I D NO 15 or SEQ ID NO 16 for 15CDR- H2,

SEQ ID NG 3 farg &Q‘%v’é'l?ége%nlw dNQp‘ﬂmfl@di cbMRgdtibn pR&dAck BudNGh & the tyteidRicl 2 and
SEQ I D NG 6 for npnoneri c cs{ i cheam cin

derivati veﬂ&%@tqonéﬁﬁE@Sa?m9%(9&9“3&%]”19@*&'%V WPI9RT ANh 44, wherein the humani zed

anti body is a %I 03 dyesload biugddZivativel i body. 2049. The nononeric
cal i cheanicin derivativelanti-CD22 an .’ body conjugate of claim48, wherein

t he anti body mﬁtw@wwamém e RRi n conpri sing human accept or
framewgsk regi ogp @d%gmi&- dtistexic danpodeGERse tdSthe dreteimaoaourecargercwhéremean ci n

d / - b
acceptor 1 amovor P IR S REMRE &P -7 o%a@#““??{“‘%‘ﬂﬁéﬁ‘%‘;%?.n of

the anti body are bcased' on a human sub group - I consensus sequence and

conprise non- hu gl%y% tﬂé WSk %’eflvém%z%vd g%roéﬁvac@c;usa@éjmgﬁm S1.

The nononeric c SAMm rrva antlb conj ugat e of
cl ai m 50, wherei n & m@nawpiebahiyc fmilermeq‘:orn@awq %‘gem?nsﬂlﬂr?ﬁnh%&go? ReEY dues

30at pggitions 67 bbtHE7 NI BrobiGoeL & hdPRRRAL €§tBtoxic drug/carner
deri va |6ve/ anti - %qaﬁ%gel éﬁ h con{hu gate of %I aim 48, v\/niér inth

CDR-grafted anti bo@BﬂNﬂﬂ%rﬂ"é’@ﬁe"& 5r iSQBItiEn aBHiieh 6TNRIRES| ?jhta”cﬁé‘?ar?'c
conprising a human;aeeeat Undf @?%ﬁ%ﬁklvé%ﬁ?lsﬁgsﬁdem ohe Ccusmarcasbﬁ:xyw oup |

consensus sequence and further conpris ng nen human gonOJ resl dues, at

positions 2, 4, 37aciggr ity salt, aPdg@herein the Thcu ation is conducted at a femperature

ranging from about 30°C to about 35°C for a period of time ranging from

25 about 15 minutes to 24 hours; and

(3) subjecting the conjugate produced in step (2) to a chromatographic

separation process to separate monomeric cytotoxic drug derivative/

proteinaceous carrier conjugates with a I’oading_ in the range of 4 — 10 %

~ by weight cytotoxic drug and with-low conjugated fraction (LCF) below 10

30 - percent from unconjugated ' proteinaceous carrier, cytotoxic drug

derivative, and aggregated conjugates.
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53. The nononeric calicheanicin derivative/anti-CD22 antibody conjugate of
claim 52, wherein the CDR-grafted antibody further conprises a non- hurran
5donor residue at position 3. ‘'54. The nononeric calicheam cin
derivative/anti-€D22 anti body conjugate of claim48, wherein the
CDR-grafted anti body conprises a light chain vari abI e region 5/44-gL1 (SEQ
I D NO 19) and a_heav vari bI e regi on 5144- CSEQ | 1055.
The nonomeri & calf &%ﬁ?ﬁqe a*a“eh ‘?rfe\/ ﬁgrﬂ@te@ﬁﬁ%’ n‘fﬁ 19y &5 ﬁNgé nl:

cl ai m 48, wher egrpuphwntbthg vhiidrednas tgrbettiyfactorsp antieslica, antiphdy ﬁ:agmemthaw ng
t he sequence as set forth in i

cal i cheani cin d@"r’tﬁ\?gi' W@Fﬁrﬁ'\d%ﬁzgfngﬁ%"%Saﬁn%g?ﬁté%yt 58@; ggﬁggﬁté@an%er ein
the CDR-graf tdThahidiastyofatainpri, aderein treqrytetiaaeoushaariietgs abehidoggquence as

set ok I ST N0y Sl S TR Sl ACARELE o o orc

COR- grafted ant ctraistingof insessicanal agti’aod(vhamhlnﬁﬂml éh‘@lbofhe as"ét!iﬂﬁih%rélbézdy set

forth in SEQ ID Wy&ége%%ﬂ& avan Qghga‘ F@:b&% s %né‘% [ab)2f orth |

in SEQ I D NG 38 horrer rmvativel/anti’-CD22
anti body conjugé&eemeht.cl ai m 48, wherein the CDR-grafted antibody is a

variant anti @d)fhgbﬁ@th&?@f Qﬁélrﬁlﬁ #hbidh Tlt')é ﬁ@rﬁb‘r’ilﬁéd ARt tiO apbcted dghingt
i ncreased specificity f human -CD22 . The nononeric calicheamcin

derivaf®ve/ anti therz S@ﬁﬁp%@@f@e@&ﬁ%at e of cI ai m 44, wherein the anti-CD22
antibody is ag. C%Q?ﬁétﬁocﬁaﬁélmcbf W i R ATEOeaSeaDePaRsbel i Bedrght and

heavy chain vari abl e domai ns of the nonoc| onal antibod 0 SEQ I D
NO 7 and SEQ | DIMBeS aWepde @Y SPyPriges afﬁE A NRTIRE B @é‘éﬁ;wﬁka
derivative/anti 1m1@nbh@awawaug@érﬁbm‘ regloalmdﬂréHﬁ(\%E@eD INQ:PB). ant i - CD22
ant i body corrprl ri 5| a trunca uence -
wherein the n?s ed€¥‘$f’ ﬁa'c%qﬁ%teﬁ ‘f%"" é%ﬁ%@g dy@R erent

'sequense and fgramdearmbnw camalsuﬁDRhghta:hamTftwmmeawncesatl ﬁortlheraﬁE@i n
derivative/anti % nti body conjugate of claim43, wherein the
cal i cheamicin d&f VA ve is a gamma cal i cheami cin or a N-acetyl ganmma
cal i cheami ci n8.d&he vedthaaof claime® whEnsin tiunburpanized anti-€R8a @htipasly is a CDR-

deri vat i vel anti 4CHR2 AP UmBATNYAPhER oBRh HalinGla SUNIRIRE Ret iHn n

cal i cheamicin d&rivative i ctionalized wth 3-"mercapto- 3-net hyl
but anoyl hydr aziS&) IO 3the nononeric calicheanicin derivative/anti-CD22

anti bogy conj ?'9%2 n?ét &‘1 8i i, voMa?élm hdiBarye sliveehp smhuoawa coORa

bi functional Tinker t i's capabl rel easing the calich g}am CI%@
8 cells.

derivative fr omgﬁf@dc%\ﬁ'}’a%‘t‘%"%st”@ra 'MFH@!P RVIRE@ SBLeRrs st Prfdp
- ID NO: 28 and a heavy chain having a sequence set forth in SEQ ID NO: 30.

10. The method of claim 5, wherein the humanized anti-CD22 antibody is a CDR-
- grafted antibody that is a variant antibody 6btained by an affinity maturation
25 protocol and has increased specificity for human CD22. _
11. The method of claim 1, wherein the cytotoxic drug is an inhibitor of tubulin
polymerization.
;12. The method of claim 1, wherein the cytotoxic drug is an alkylating agent that
binds to and disrupts DNA. '
30 13. The method of claim 1, whereln the cytotOXIc drug inhibits protem synthesns
14. The method of claim 1, wherein the cytotoxic drug is a tyrosine kinase
inhibitor. '
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64. The nononeric calicheam cin derivative/anti-CD22 anti body conjugate of
claim63, wherein the bifunctional |inker is 4-(4-acetyl phenoxy) butanoic
acid (AcBut). 65. A nmethod for the preparation of a stable [yophilized
conposi tion of a 15nononeric cytotoxic drug derivative/carrier conjugate,

the method conprising: (a) dissolving the nonomeric cytotoxic drug

d t / te t f I at f. 0, /L
2 Sol ot on C RPN Crly 6Dt oot P ORGSR A n oAk oy

wei ght, a pol yr@fiteadficind UltbtBga, agetines! Angietieentaatdraviciof dhx6rubickYo by _
wei ght, el ectrol yt es at a concentration.of 0lIMito iJity
facilitating agdhuPiEn, SSRYATFRS AF ?%?{“}5 . o8 B@WHC'BS"?Q %S;e”\%%? g @&]n%#slf ering
agent at a conagmokifgn, Qiarubimlﬁd&astﬁmswhtanhathetrhasta‘rilnsandma)mnstm'@%oI ution
is 7.8- 8.2, and water; 25(b n e. a t into vials at a
t enper & ure dP: &Bdéﬁl(a@z 1 ﬁgFWeb?%ﬁtﬁgixﬁz ﬁg%%u%?%%égﬁaa freezing
tenperature af. T8B& n€éth@d eﬁﬂaﬁl 16dv)memm thetdalicherhicifi isoggmmaaialicheamicio  an '

initial freeze dr y drying pressure of 20 to 80 microns
at a shel f- terrp%rr Fﬁ%@ Ci‘%hgg’ﬁ)@'{m Cfor 24 to 78 hours; and (e

)
subj ecti ng t He. The emthatt ofedanp*r dwberedt thet eyotody dreg i Bestonizsd lﬂ’r‘t9|3ng step

at a drying pre at a shelf terrperature of +10C to
+ 35C for 15 toﬁggzrﬁ é%@q;’é@ué@gﬁh&%@g of claim#65, wherein
cyt ot obdi ¢ dr 1. T imethods of ickairar, i witdreint be linket !ﬁbalhyﬁr%@aPWePkaétth%ds 67.

The method of clai M5 WAEHEitHe LHBtRY QlgXtdn eHelsbrileyatey/ attMi@indifg aRd
al kyl ati ng agenét; ta}@eéfrlen ds ?o %ngt%dl srupt9 DNA. 568rqmil'he nmet hod of claim

65, wherei n theertptistodriget @ll§g derivative is an inhibitor of protein

synthesis. - BOrndhpelfidhofl ehirk! abM Rhereihanei Rydrbyzanlé ofinker C isdr4s(-
derivative is a tyrosine kinase i nhi bitor. 70. The net hod of

cl ai m 65, wher eR¢ElYIRRENOYYIRWRTIC a?'ﬁ&“?)%“ft vative is selected 10from
cal i chgani ci na, ThE hRRPof damar &heralh Mgy Addifiveeof stkauf2d(h)bs octanoidexidrarbi ci n,
epi rubicin, actjn cin, authranycin, azaserines, bleonycins, tanoxifen,
i darubi ci n, dol 5%?3:1% ns/auristatins, hemasterlins, and maytansinoids.
22. The method of claim 1, wherein the additive of step (2) (b) is decanoic acid or

its salt.
23. The method of claim 1, wherein the chromatographic separation process of

20 step (3) is size exclusion chromatography (SEC).

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

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

25 26. The method of claim 25, 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 Flow chromatographic medlum Toyopearl Ether-650M |

. chromatographlc medium, Macro-Prep methyl HIC medium or Macro-Prep t-

30 . Butyl HIC medium. B

o 27. The method of claim 25, wherein the hydrophoblc interaction chromatography
(HIC) is carried out using Butyl Sepharose 4 Fast Flow chromatographic

~medium.
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71. The nethod of claim65, wherein the cytotoxic drug derivative is

calicheam cin. 1572. The nmethod of claim65, wherein the cytotoxic drug

derivative is gamma calicheam cin or N-acetyl calicheam cin. 73. The net hod

of claim®65, further optionally conprising a bioactive agent at a

therapeutically effective concentration. 74. The nmethod of claim

73, wherein the bioactive agent iSs a qx ?to d of
V&Y

/XI c. drug. 2t075' The tkr]'o
claim 73, whéPeh imemngicosdpliovs dyantetvatue/Graqk ﬁoﬁgg? 8rpr°9%‘?edTEE H8t hod of
claim 73, wher ehgihbh®f baP@ac¢ti ve agent is a hornone. 77. The method of claim
73, wherein the_cryoprotectant i.s eetedfroma r | di tol,
mannitol , sofBily m n W?Hﬁ”f’o?ytmﬁlfﬂ? th’% eé'ﬁ@tw&(%%rﬂﬁr a%%md%'ﬂgt‘ %n I(:
acid, al darl c @{omaldd.@se&ahdﬁeémm am no sugars, alditols, 25
|n05|tols cer al dehydes, bi n se t bas se,

ﬁ 'ggee Wé%b&%g ¥8§>§ dJe¥| 8%/%7 apr%r? Qﬁﬁtﬁgté S gll’atrﬁ(yié)

gal act ése nose ucos
“fruct ose, gI ueanh@*efﬁﬁhelpamer |Is|amcdntlbbdgct ose, mannl toI met hyI ' :

a- gl ucopyr an mal t ose, asc r d o}
~sor bose, gl u%j ﬂﬁé JBPPIEy FYttP %{L%r éigg'gétg’aeta %ﬁogée'ﬁu%q% o EI%g'f]tgjése
gul ose, idose, waéresnethewtbpw fier atelesfed frorLA GEIP SOISisting ef 3p§1°66§'@”a'

tagat ose, g ucuérﬁ[ﬁoﬁ&%'eﬂtme@'c%?b&y arhfmafl! 4#i86d\C ARifanigad aptisdgnc aci d,

mannur oni ¢ aci d sam ne actosam ne, sucrose, trehal ose, neuramnic
aci d, r abi nanS$msﬁle@balamtlb¢dﬁ:aﬁ§b frgament and a RGN aFREMSRlans, gl ucans,

mannans, Xyl %’QSThA{ ert‘@ﬁbmértbC@}/t@ﬁﬂlc dFR ' RECSRRbarR! a@rtj@g?a-?!é%foa@;m peftins,
pectic acids ose r\%l ycogen, | opec ul os dextran,

pust ul an, chitiwf er@g'ath@s‘wmaa@ﬁatq bo%@n@%tqrggpalr&é,i%g?lgﬁu a5y A" p%’hl c

acid, alginic agbdp xanthan gum star ch, sucrose, glucose, |actose,
isakeadibe IR R e A Mo R
cryopr@f ect ant ivhemit fHesiumarizedTagti- GOBQBcaiwtnbbdplsaé mmgraﬂedraﬂtlhodmeansuc_r ose
5 ettt BRSO AL by SIS kRO E TR g
concent ration oheduyd¥amyaneblgegioB B/4470i¢7 (REQ T N@FZBI aim 65, wherein the
Consent  ati oot 0. SnBy Rei N Sy AT EIer Epfamacs Baim 32\
electrolyte is wbeicimtodl mmiahizedamatiiGDr esthedyats &%aﬁ@ﬁe&t i2pHoest 0. 05
:VIS ;522:9 ¢ ;E?arr:?%mgnﬁmg £ hight TSR hatiig Ll LbhEe s@lieH B iBNd: izBat | ng- agent
35. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32,
wherein the humanized anti-CD22 antibody is a CDR-grafted comprising a
heavy chain having a sequence set forth in SEQ 1D NO:30. '
36. The monomeric cytotoxic drug derivative/carrier conjugate of claim 32, '
25 wherein the humanized anti-CD22 antibody is a CDR-grafted antibody
' comprising a light chain having a sequence set forth in SEQ D NO: 28 and a
heavy chain having a sequence set forth in SEQ ID NO: 30.
37. The monomeric cytotoxic :drug derivative/carrier conjugate of claim 32,
wherein the.humanized anti-CD22 antibody is a CDR-grafted antibody that is
30 a variant antibody obtained by an affinity maturation protocol and has
Jincreased specificity for human CD22. |
38. The monomeric cytotoxm drug derivative/carrier comugatn of claim 32,

wherem the cytotoxic drug derivative is calicheamicin.

-18d-



84. The nethod of claim83, wherein the surfactant is polysorbate 80, and
is present at a concentration of 0.01% by weight. 85. The method of 'claim
65, wherein the buffering agent is tronethamne, and is 20present at a
concentration of 0.02 M 86. The nethod of claim65, wherein the pH of the
solution of step (a) is 8.0. 87. The nethod of claim 65, whereinthe

solution in step (b) is dispensed into vials at a te L€ f C. 88
The net hod oB9.dINgi MABSMelif cPERtexic ndreg e gerivafive/RTIRT é@gr e01‘O tql'ag §gut| on in

the 25vials is gadihegheObhlicAbarBichl &2Zddhbeegienedmice of N%et@ g88marhe
nmet hod of claim65, wherein in step (d) the frozen solution is subjected to

an initial freegdc W“H@ step at a primary drying pressure of 60 m crons
and at a shel trrMPeRGheHEC@btoxiBArg dervafiOe/hanies conjugate of cla@0 38 Pié9net hod

of claim 65, wherein in t,he freeze:dri t 30(d
subj ecfed to a "é@d@'ﬁd@?ycﬂﬁcg‘?%c@t dpNAtvE 1§y VP%O%%P%%QWQ 3 eégép?n&gr OI(’IS) alt >
a shel f teﬁper%éﬂh?l Manbaﬁ{ydfﬁdeZ4 hours. . 91. ‘A .conposition conprising a

t herapeutical |y _e

or | vac | ver 41 TIE TEghEgs (e Sl VR ey rolaf et ngrein the

92t tThe cor5r305| Inkeniscd hydralyzatd |inkerehat i -aapeble af réleasing ﬂﬂ&\éytﬁ@?ﬁlér?éw c

cyt ot oxi ¢ 5drug, detiv (L 4

93. The corrp05| ?rgltlhe (?O%Lq\éal m%ﬁlbﬁq n@r el n thﬁnﬂoﬁ%'tggﬁléah%gi)sgcgglrjfl g?r Lo

sel ectted frorRallgr cognoomNisi sytphqglcoﬂrugordﬁﬂw@ye cgFignt sPusete e | claim |4f]od| es,
and antibody m\m’l&rém tﬁﬁgyd-';glgﬁ%'m@r‘é 2u-QtetfbRérBxBoutihaE atid (AdButant i. bOdy

is a hunman nonocl onal

oSl tl f 3,
t he anti body 4BsAanenfinesic; @llgmﬁqnﬁgawergetlveﬁfglnglga%@g?k?qc@ cq%vpug@%te]agmnnvmer ein
93, . wherein thegantihedy is a human antibody.

Pr(-X-8-S-W)m

15 wherein: )
Pris an anti-CD22 antibody;
X is a hydrolyzable linker that comprises .a product of any reactive group that
can react with an antibody;
W is a calicheamicin radical;

20 m is the average loading for a purified conjugation product such that the
calicheamicin constitutes 4 — 10% of the conjugate by weight; and
(-X-S-S-W),, is a calicheamicin derivative.

44. The monomeric calicheamicin derivative/anti-CD22  antibody conjugate of
claim 43, wherein the antibody is selected from a group consisting of a -

25 monoclonal antibody, a chimeric antibody, a human antibod}{, a humanized
antibody, a single chain antibody, a Fab fragment and a F(ab)2'fragment.

45. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of
claim 44, wherein.the anti-CD22 antibody has specificity for human CD22 and
comprises a heavy chain wherein the variable domain comprises a CDR

30 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 whersin the variable
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97. The conposition of claim93, wherein the antibody is a humani zed

anti body. 98. The conposition of claim97, wherein the humani zed
antibody is directed 15against the cell surface antigen CD22. 99. The
conposition of claim98, wherein the anti-CD22 anti body has specificity for
human CD22, and conprises a heavy chain wherein the variable donain
conprises a CDR having at |east one of the seq uencesﬁglven as Fi gure

1 (SEQ I D NO 1) dgropin cPRPRRES HSDRM3VINGRARE ope CSIES $° ?\Kﬁeé)g'vearasﬁé N SEQ 20

1D NG 13), Hzic UK&SE%EQ INQN@) foPCd‘FlQ-L1(§EQ2|uDF|@ré-6) (SBW ICPRY:BRforor  as
H3|nF|gure1 g a light chain '

co e
wherein the varFRBF d’bﬁﬁi—%‘rb%‘ﬁ’ﬁrtel %&Egl%ﬂ@ Hh@?ﬁ@haltssl east one of the
sequences gi V@NTRS rhdndnikericl 8alicBedmiciPEQetilhtNerah}i-Clia2 @bfbddy, cagudlteiai Fi gure

1 (SEQID NO5) for
25CDR- 153, 100. A& é‘&yﬁﬂ&?'ﬂut%aB‘rsboé’WaEOH?Fﬁ'égsﬁﬁ‘&?@fﬁ"‘%ﬁ&’@%et @9 y?gglﬁprl ses
a heavy chai n whghshtokipeisyas ICOR Ravlegat easione éfdies sequeDRehgivemy JEQI east
one of the sequences giv n or. SEQ
'D R0 13 or  SED KO RBMIEDBH s (P 2601 SEOBNPE Gosed NG for 30
CDR-H3, and a | sghtIDckai16 fsh@DR-AiI2f be SEA iRNG3 donePR-Hb apd iaskaht £habR
havi ng at Ieast ne. of th q S gl r SEQ
IDNO5 for %re'”oF \?%al%% HERER, conifis) 4 CORYgHn eﬂ?:%ér?rpoggjﬁ b
cl ai m a8, wher eséqaeheesagmerbodsEQdﬁpNDsé@r%-le SEQ1IDf NP:50PRCAR-L3EM | D NO
2 or SEQ ID NO ;é?B lhﬁgfgpcgg:\&flor SEQ ID NO 16 for CDR-H2, SEQ ID NO 3

for CDR-H3, SE Q1D NO 5 for CDR L2, andSEQIDN06
for CDR-L3. mzrweTmenmwo@ahqh@ammn cqaawml\@éanﬂv@%%ﬁww RefERR!S off

ant i - G022 anti badyy 43, AnCld Gondrddol Winghae dopiides A 1BMOROGY GORI

conprises a light chain-vari

region 5/44-qglLl E

heavy chai n var FdbBEQ IBgNGOn23r HEQ Iy NGsiERCr BE %dDZNS %orﬁ%@léi\gbég%ﬂoy tion
Nt ot havi ng oz T N cbmr | a0s & 11 ght ohai -
having a sequené® &t f'z@f"E% '%Eér?% %F%ég 104. The conposition of claim
ﬁS _Wherein ]EmThgnmahczrﬁghcamalnch@@&%ugmmamlm @D@Mbaj){ ednjagatiebafdy

avi ng specifici and. conpri.ses e a
sequence set forc[aﬁ“ ‘ﬁ‘{ él‘—f%rﬂﬂ %%ﬁmafgf gyc'grr%o@%l on of ﬁ\gdr]nﬁ%

wher ei n t he hunantizey. ant| -CD22 ant i body is a CDR grafted anti body havi ng
specificity f uman S it [ REnidgs@Iyence

?(gh . %‘E@‘Fd“ﬂ@? gch%gﬁgér{\/ c?e? vativd At ceoRl dﬁtlB@HJ njBg

set fo in R&rn aV|ng sequence Set forth in
SEQ ID NO 30. claim 48, \&memTﬂ‘@ eommlyu Wranmrs &1 \araPlg glomipB r (AP

humani zed ant i - G2, bl AgYarhSych FATHRE GF@h4RALAR HbRsherrat [s a vari ant

anti body havi ng I'ncreas spec Icit human , -Wherein the varl ant
antibody is o8 .dihrethongmaric @raf@hﬁaﬂyc'mra@@matlv%wtp@‘a%c%ﬂf'bodv conjugaten 9t The

conposi tion of %lla?rhrﬂf:)g]whé/l‘@ﬁrt%'enhdrhﬁw Ce)et:@;st@wfrﬁw@wu& regieral bictheavanion
108. The conposi tion of claim 107, wherein the calicheanicin |"§£Pu
aim

25cal i @beani ci n domait efdbe VﬁaYya‘Fhaﬁh%faFﬁ?(ﬁ”HbOdﬂO%e e edAPYEIAN S

91, further opt 'C‘BHQAHSMS SOHRINCE 1aRE cBmbig@sbh-hamag @dhor résidies difositionpdsi tion
of claim 109, V\hzear 2|8 n71t hd 9b3g oactive agent is a cytotoxic drug.
an

51. The monomeric calicheamicin derivative/anti-CDZZ antibody conjugate of

_ N claim 50, wherein the anfibody further comprises non-human donor residues
30 at positions 67 and 69. - '

52. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of

claim 48, wherein the CDR-grafted antibody comprises a variable domain of

the light chain comprising a human acceptor framework region based on a
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111. The conposition of claim 109, wherein the bioactive agent is a growh
factor. 112. The conposition of claim 109, wherein the bioactive agent is a
hormone. 30 113. A nethod of treating a subject with a proliferative

di sorder, the nethod conprising adm nistering a therapeutically effective
dose of the conposition of claim9l. 114. The nethod of treatnent of clai m
113, wherein the therapeutically effective dose

E t he c%osm on is
adni ni st ered sUhbownasuboaroby | conianape SPETIEE AT fUﬁ B CRABNGIS en-human
it raarterial | yorbptbaedul bailons 2 Al satBessbhyeot ransder mal 1y,

LBl el Ty SBotver gk eelioarHRh aral i ERR2n ety SRR

wherein the thejgapess 'vﬂ'@réxﬁ tﬁ’é t@ﬁ %ﬁéﬂed%ﬁb@dy furtec comyprisie i sonori-suman
adm ni stered- i nt ravenousl e nmethod of claim 113, wherein the

subj ect i s a huifaer 'é?ﬁb'iuécﬁt PaﬁE‘P'Wre proliferative disorder is cancer. 10117.
The nmet hod ofactial Mchbfherishedlighnrhibie daMWe/aBtl-@IB-Zcehﬂbodul ¢ayiioats 0f 118.
The met hod of claim 117, wherei he.B-ce i J hgnia 119.
The mothod of e PEEHRGFeCRR B PE Rl i Bes ey fTAlsb

anti gen CD22. regidf.5/46L M@ D OfO: ¢d)aand améavwm@vaﬂableereatoaeﬁ/44-aﬁ7i gnancy
is lymphoma. 1 (1351%%@1- thod of claim 120, wherein the Iyrrphoma expr esses

cell surface an 122. The nethod of claim 116, wherein the
cancerigs a %rmmmowﬁa cdlickearnicimo dedfative/ahinCDEE, apinadyi soivaRte icer s

a sarcona. é’r?'nl Sge\klt;'grgmo hetéﬁﬁtdr%oaarﬁ'b(\oﬁb|co§&k1§8§‘ﬁﬂ@ﬁt ctidle hamhgod

conpri sing 20ad I n need said treatnent a
t her apeut i cal | ythebeemnoe:easmﬁ’rfmtbllm &R NP 2&i ng a cytot oxic

drug-anti - CD%% e | r@%&f&%é‘l%h&mcm Jd%ﬁvatf&@)%nff@[ﬁm aﬁfbcfdyabdiﬁjd@e ofher ei n

the B-cell fgnancy I's a 6. The net hod of cl ai 5.. wherein
the B-cell maligaanés, wrseramméﬁg%g!aﬁﬁ%#'??ﬂ)hﬁﬂ?&”'s%fz“f-a"ﬁrﬁgl"" W0 of

cl ai M 424, COMPHioSEAGeiid Ut ABECHID Nosgmpeut | cal |y ef fect ve
cornposition of the cytotoxic u u thy one or
more bi oact i & g@%rmgnomerg@gah % %'%P‘Fﬂ dga%e@nﬁ %fng%& g&ﬁﬁ%%}% &

CKI otoxic drug Lgir e, ?MéﬁéltrmﬁeCCDRLt_gaﬂ@mjaque mMprrséEEZhgm chahdavied from
the group consisting of calic i . WiRACristine,

daunor ubi ci n, ctlnonyc
sequence as set forth in SEQ ID NO 30.
20 58. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of

claim 48, wherein the- CDR-graftéd antibody is a variant antibody obtained by
an affinity maturation protocol and has increased specificity for human CD22. .
59. The monomeric calicheamicin derivative/anti—CDZZ antibody conjugate of
claim 44, wherei.n the anti-CD22 antibody is a chimeric antibody comprising
- 25 the sequences of the light and heavy chain variable domains of the -
monaclonal antibody set forth in SEQ 1D NO:7 and SEQ ID NO:8 respectively.
50. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate of .
claim 44, wherein the anti-CD22 antibody comprises a hybrid CDR
~ comprising a truncated donor CDR se’quence wherein the missing portion of
30 _ the donor CDR is replaced by a c_iifferént‘éequence and forms a functional

CDR.
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aut hranyci n, azaseri nes, bl eonyci ns, t anoxi f en, i dar ubi ci n,

dol astatins/auristatins, hem asterlins, maytansinoids, and esperam cins.
129. The nethod of claim 124, wherein the cytotoxic drug is calicheanicin.
130. The nethod of claim 126, wherein the calicheanicin is gamm
calicheam cin or N-acetyl calicheam cin. 131. The method of claim 127,
wherein the one or nore bioactive agents are, . . from a
group consi stilnghofmertmeidraichegh ﬁjtelr"é%’t"S/raQt"%%?r’r@Hg%Od%’S rﬁ%iaqnegsf
anti-hormones, Xapi b3, r\ﬁﬁerehﬂh@bb!ﬁiﬂﬂébmﬁcm Uéﬁ\etw‘/@rsmgammacbahyl’taatrmctn ©r dr ugs.
132. The net hod of claim 131, wherein, t bi oacti ve agent is an anti body.
133. The met hodNecedt QPW“CW'@Pr‘?e{'Hg V&ntibody is directed against a

cell surface @nﬂ'h@&ﬁo@tﬁérﬁﬁ&@I@bh@amﬁiﬁmddrlvmr@mmkantlilmemmme ¥t hod of

cl ai m 133, vvherelnt e apti bo cted .agal cell a ns
expressed on B-£@8M S| WEHER: qa@ e@"?ac'ﬁ % Pra{c')\ﬁ z‘l’ fF@%{%E%C%%gI @H‘g{; of

anti-CD19, anti n@&%@t@ﬂdnanyubu{aaﬁsl Feyialt-aAfoiEd i es. 135. The net hod of cl ai m.
134, wherein thgp% Tﬁ%crgér? an(llc egercnln é’ri\/%t%'%thZZ ]ﬁtﬁbo@%oﬂcﬁéﬂgdof()f

claim 131, gr owm ors are 15sel ected froma
group consi sti nglafi 4t ehéreink e Zy@ﬂowzayle liniger iSF bifeptionl nfigl teetcsE. 137.

The nmethod of clalm 3} rel@’ggﬁg'tﬂe LRRAITOR QichiSativeSHEMOhe EwiuRReafad 1S

sel ected from e$ rogens, ens, progestins, and corticosteroids.
138. The net hodbmﬂrr\glaxtdmmraintowa!reﬁwﬁﬂst he cytotoxic drug is selected from

the 20group C@f%‘w%t MBHOBE[I@%Q&H&W&R déiﬁ/Hﬂ@?él‘h?—@lDﬁZ érﬁaééﬁblcﬁmﬂgate of

acl arubi cin, zorubicin, mtoxantrone, epirubicin, {pH b ? anycin,
menogaril, pi talclalbhtﬁ?ﬁnWh@@"?ﬂlﬁ@f%‘C“QfW dpkepithé; (468%,’ S’PJ‘?)W UttaP '¥1859 di ne,

anci tabi ne, enoghdmhy ne, azaC| ti di ne, dOXI fI uridine, pent ostat i n,

br oxuri di ne, capecitabin % bI ne. ac .t abi | RS
floxuridine, €% t&dé‘?%ﬁ?%é’or é%g‘é?%‘%rﬁhon Fﬂjr%rﬁ}% I3 y?@jg‘e OB PlA n,
adri anygin, Ci sphcHohdericCadgyistpkiat idiug cxdélnoaﬁfve&lahwm denjudatear baezi method
vi nbl astine, vincristine, mtoxantrone, bleonycin, nmechlorethamrie,
predni sone, proCaFHESNEe methotrexate, flurouracils, et oposi de, taxol,

t axol anal ogs, and(@priidsolvirgi the monomeric cytotoxic drug derivative/carrier conjugate 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
20 bulking agent at a concentration of 0.5-1.5% by weight, electrolytes at
a -concentration.of 0.01M 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
25’ - (b) dispensing the above solution into VIaIS 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-temperature at
30. —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.
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139. The nethod of claim 131, wherein the therapeutically effective
conposi tion of 30 the cytotoxi ¢ drug-anti-CD22-anti body conjugate is
adm ni stered together with one or nore conbinations of cytotoxic agents as
a part of a treatment regi men, wherein the conbination of cytotoxic agents
is selected from A CHOPP (cycl ophospham de, doxorubicin, vinCristine
predni sone, and. procarbazine); B. CHOP (cycl ophospham de, 1

vi ncri sti ne, 6&rfthepnetting sbHelaim 6%, whegen G*@W@Mtﬁﬁﬁéﬁ%ﬁ?rlyé“v%ls%g?ﬂEt}.’JF and

predni sone); 50, bL% gg%r(zgy&l ophosphani de, doxor ubicin, procar ba2| ne,
bl eonyci n, V|ncr|st|n r edni sone tho

IbI eonycin, d@io'l'rh@tfh@ﬁhﬁd oéy@méﬁowbﬁam%e Cy\?t%ljré’glq’?gv H@%%ﬁ%?ﬁ%@g%, and
eucovorin; F. 8 l\ﬂggﬁol,l}@:{g(agaggm&gm rret hot r exat'e, doxor ubi ci n,
10cycl ophospham e, et oposi de, | eucovorin p c} am ne.. vincri 18
pr edni §One QﬁdTrmr@@’@pgﬁ plﬁ@) 65dvhere1n the cyto oxic drug derivdtive is an ihRi ftcg%f
Pr oMACE- Cyt aBO\gr%ﬁ,ds@,h@@glg met hot r exat e, doxor ubi ci n, cycl ophosphanmi de,
et oposi de, |eucovorin, cytara and, vi QCN d e nkt
MACOP- B ( net- ﬁ@tT@(&le@Odd@cx@?‘Ubﬁél‘Hherﬁ’ﬁ?‘c‘% gdal QAR e i%r. s% ltyrlg
5{(;2[1: :?Pﬁe bl egraeiinhibiggtd | eucovorin); 1. IVL’PP (mechl oet ham ne,
ni sg n ar.bazi ;
ABVD( adr i anyc?Bnﬁ- g%%‘?tﬁﬁ‘iﬂ cﬁ?r??abrﬁ %ﬁiﬂqeﬁéoﬂ ﬁ% X‘] °t‘?"rl% dér‘?dd %Vcaé'}l észlsﬁgc);tecj 20K
MOPP (fgechl oet higdth nlichsandinss tthintepa pragemess oimeristined dpwnsgdbiginzdexeubicin,
alternating with ABV. (adr ﬁ%&h”lﬂﬂﬁﬁﬁlgghc'é‘zasinlr?e‘%”yElé&ny@f%d Mnlast i ne) ;

L. MOPP (nechl oHBRIH e 2C F1'stine, prednisone procar bazi ne)
alternating w tidaiB\B ddastammdaunlstahmﬁ(bﬁmlﬂstﬁﬂlms HIEBAYENTINONS nbl ast i ne,

25and dacar baZZl”l']l%g ' method of claim 65, wherein the cytotoxic drug derivative is
calicheamicin. ' i
15 72 The method of claim 65, wherein the cytotoxic drug derivative is gamma
calicheamicin or N-acetyl calicheamicin. |
73. The method of claim 65, further optionally comprising a bioactive agent at a
therapeutically effective concentration.
74. The method of claim 73, wherein the bioactlve agent is a cytotoxic drug.
20 75. The method of claim 73, wherein the: bioactive agent is a growth factor.
76. The meth_od of cleim 73, wherein the bioactive agent is a hormone.
77. The method of claim 73,. wherein the cryoprotectant is selected from a group
comprising alditol, mannltol sorbitol, inositol, polyethylene glycol, aldonic
~ acid, uronic acid, aldaric acid, aldoses, ketoses, ammo sugars, aldltols
25 " inositols, 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 acid,
erythrose, threose, arabinose, aliose, altrose, gulose, idose, talose,
30 “erythrulose, ribulose, xylulose, psicose, tagatose, glucuronic acid, gluconic
acid, glucaric acid, galacturonic acid, mannuronic acid, glucosamine,
galactosamine, sucro.se, trehalose, neuraminic acid, arabinans, fructans,

fucans, galactans, galacturonans, glucans, mannans, xylans, levan, fucoidan,
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M Chl VPP (chlorambucil, vinblastine, procarbazine, and prednisone); :

N. 1MWP-16 (ifosfam de, nethotrexate, gnd et oposi de); O. pM ME (et g]yl - gag

i fosfam de, nethotrexate, and etoposide); P. DHAP (dexanet hasone, high- dose
cytaribine, and cisplatin); 30Q ESHAP (etoposide, nethylpredisol one,

hi gh- dose cytarabi ne, and cisplatin); R CEPP( B) (cycl ophospham de,

et oposi de, procarbazine, predni sone and. bl eo t
m t oxant rone, ©pfrageanane, IARCCTAEIGR s HREYNS: TPC P %'dfcycl E{Pséthlngtsjel e

\fll: gﬁr ijztsieng ta%gabéq%rﬁﬂsﬁécthcelﬁwd déﬂt@p@ﬂsm@’n mmlhybmm skel‘%lne
ytarabi ne, vincristinpe and. cis ; %
vincri stine, arFBOB%QB'PulSileET‘ﬂtaf’ogyﬁ%roﬂgu?gg {ghm% aIcus *§o<e #&taggﬁl de.
quyg: ngOSpEam é&@cw@ddgmbs@r Eadmssonel)alow ¢tifele fahefohnpalgsthylene glycol,
phospham de, and eto | oph h i
procar Bazi ne, prNPRRYETE Jf%ﬁ% @?CS a@%E e %&ﬁéﬂ(}gp ?S(pcscr:r: gghogfoﬁg(r)nshceie’
((joxprugg cin, 73|'|nrerm§fhgaef clpine @8, eroamein tm\cryb;bremwt I9)SUCEs@- Z. P/ DOCE ,
epi rubi cin xor ubi.ci.n, . viacr
%édﬂﬁf 8{:! Sf f!?im 7ACHhSEI n@ﬁ L¥&s0RDBRRDAM  decongditlrAbR @RI SONE) .

140. The net wherern e therapeutically effective
conposi tion of 1.3% liyh/eelgly'tt ot oxi ¢ drug-anti-CD22-antibody conjugate is

adm ni stered ggry.of mteﬁ‘\ordrlﬁ c"f’ﬂ?ﬁ'éﬁ %He?énh% BhiyRBRc BULIKIFRr RO RDa@Bh IS Of

cytotoxic agents as a treat nent regi men, wherein the comnbination
of cyttlt oxi c agamwtis atecgm%naé@h p§ GfYe by weight. A. CHOPP

(cycl Ophosph%mﬂ% @%@rat&ué}ms wheﬁ;rs SiCHNkiAGBGentasn fydroxyethyl
20pr ocar bazi ne) m O%Oﬁwyn;/ I oghéts%hgﬁ? de, yd?));(y;r uybl cin,

82. The method of clalm 65, wherein the electrolyte is sodium chioride, and is
present at a concentration of 0.05 M.
15 83 The method of claim 65, wherein the solubility facilitating agent is a
surfactant. |
84 The method of claim 83, wherein the surfactant is polysorbate 80, and is
present at a concentration of 0.01% by weight.
85. The method of claim 65, wherein the buffering agent is tromethamine, and is
20 present at a concentration of 0.02 M.
86. The method of claim 65, wherein the pH of the solution of step (a) is 8. 0
- 87.The method of claim 65, whereln the solution in step (b) is dispensed into
_ vnals at a temperature of +5 °C.
88. The method of claim 65, whereln in step (c) the freezmg of the solution in the
25 vials is carried out at a freezing temperature of -45 °C. '
89. The method of claim 65, wherein in step (d) the frozen solution is subjected to-
Van initial freeze drying stép-at a primary drying pressure of 60 microns and at
a shelf temperature of =30 °C for 60 hours.
00. The method of claim 65, wherein in step (e), the freeze-dried product of step
30 (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.
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C. COP (cycl ophospham de, vincristine, and prednisone); D. CAP-BOP

(cycl ophospham de, doxorubicin, procarbazine, bleonycin, vincristine, and
predni sone); 25E. m BACOD (nethotrexate, bleonycin, dOxorubicin,. '
cycl ophospham de, vincristine, dexanethasone, and |eucovorin); F.

Pr oMACE- MOPP( pr edni sone, net hot r exat e, doxor ubi ci n,

cycl ophospham de, et oposi de, | eucovori n, mechl oet hf?m',ne, vincristine, .
predni sone, ahd ng@@gpbgﬁpﬁ@nppsng@@ therapeutically effective 'dose of @ monomeric

Pr oMACE- Cyt aBOW it &4 idpe geretifait draxat enjdgate raudpared by dire Inogihas phalainde,

et oposi de, |eucovorin, cytarabine, bleonycin and vincristine); H MACOP-B
(met hot r exat e, &oxor ubi ci n, cycl ophosphani de, vincristine, fixed dose '
predni sone, bpemHE/Edriposiidh dfedB@Val iwhereih thd/oRifief irettiel roetdragricnaytotoxic
vincristine, prednison .V%/and. Fr ocar leazi nep' g .

- ABVD( adr i anyci iTHOLBIAE/CATS] BIMAG R A Rited39504° §3% %6 dacar bazi ne) : K.
rvppgl al :gr n;igB_ng—,eM;éMpfﬁ'ibr( efdelaienp2z, wheeio theb protainadsloes gptien js aglected

vi nbl astine); . MOPP chl oet 1N I neri.st{fae, I~gPne, and
procar bazi ne) aff‘?rﬁrar%?‘i’%ﬁowsthﬂé %WB%(‘S%%PB@JP#F%%% d:ﬂ%f %m %’ﬁ{e‘ygﬁgci n,

vi nbl asti ne, lOamsicdlacarbazine); M Chl VPP (chl oranbucil, vinblastine,

procar bazi ne LSONED clal o5 MYRarkh (e O%IREY 46 a HIRMAIOMORSSERI and
et oposi de) ; 84%%%%@03{] g%é', ?#’OSﬁgmﬁ]de, netb%g%'r egat e, ang et oposi de) ;
P. DHAR (dexanearidsdne, hi gh-dose cytaribine, and cisplatin); 15Q ESHAP

(etoposide, ggthyl 96&9&5%%'%?%1@%9,%9&%% % LALISRIYNE a AMErimBbady. N) ;

96. The composition of claim 93, wherein the antibody is a human antibody.

97. The composition of claim 93, wherein the antib.ody is a humanized antibody.

98. The composition of claim 97, wherein the humanized antibody is directed

15 _against the cell surface antigen CD22.

99. The composition of claim 98, 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

20 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 comp.rises__ a CDR having at least one of the
's.equences given as L1.n 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:S) for
25 CDR-L3. -
| 100. T.he composition of claim 98, wherein the antibody corhprisés 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 D
NO:13 or SEQ ID NO:15 or SEQ 1D NO:16 for CDR-H2, or SEQ ID NO:3 for
30 CDR-H3, and a light chain wherein the variable domain comprises a CDR
having at least one of the sequences given in SEQ 1D NO:4 for CDR-L1, SEQ
ID NO:5 for CDR-L2, or SEQ [ID NO:6 for CDR-L3.
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R CEPP(B) (cycl ophospharnide, etoposide, procarbazine, pr edni sone, and

bl eonyci n) ; S. CAWP (lonustine, nitoxantrone, cytarabine,
and predni sone); 20T. CVP-1 (cycl ophosphami de, vincristine, and

predni sone); U ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
vincristine and cisplatin); V. EPOCCH (etoposi de vincristine, and

doxorubicin for 96 hours with bolus doses of Iophos ham r al
pr edni sone) 125\Whe cemppsitet ahriaian 9%y‘t§'|‘%ﬁ§ﬁb§‘6 ey C%E{*S@Fo%%@?ﬁgig

CEPP(B) (cycl Op{%?%ﬂﬁwmd%ecﬂ[@m@ﬂ@n SPLOCANDRZ HEeSEQNIedNOsIBNe, SEOdD

bl eonycin);. Y. cl opho m_d

pr edni sone, " and\g): &Fﬁfc@ﬁgiﬁly #@35 Mﬁég{a’r ?{ﬁ%ﬁ?\ N(@ 23 ?ﬁ%ﬁlﬁl n,

\{ggcr:,\;telglen EKE"E@E‘E{’@PQ@@ @@lRl @m@ﬁe@ﬁtmuwma forR-LThe method of claim
utica e ctiyv t

- e chah! S romaeonp et bR < SRR BNe ek MRS R g ©

adm ni.stration @br@g@ﬁ@a O &nigIThhiRe 022N aniifodg yarat mmnpnsazgeatlg;has:hampart of

Sl ccted 11 om - vanable e sarol SEEIERAC ) flg K18 &hvﬁ"ﬁ%“ RS,

vincristine, predagdinGEQ@ID Nep2Qcar bazi ne) ; CHOP
(cycl OphOSplt]@g'thsﬁg(@)m)égéHgﬁ S Qain %@%He%lhgﬁe hgrggm%@gg'ﬁ @gig)antlbod&:!s a

C. COP (cyc vincristi'ne sone
(cycl op@ospham OBR-gmtted Lditiobdy, hp\nmg:apbaml’wefor thueemy/ePA2 apd ronMpsisER@  and

predni Sone) ;10,1 BAGKR LR &XaliGon Dl 2SI Rig dXO LD cf .

cycl ophospham dej vincri St Pne exannet asone, and | eucovori n;
Pr oMACE- MOPHQgr é'bmogmp@su{qgm pf)tzlal@yg& e/vhﬁgglart%h@mﬁmzed anti-CD22 an’nbody is a

pfgg:']?gggzphgnmd@?r%g 3' %bb&yﬁg\)’ﬁ’é sPeBR&H ReHIAENNED2Y idndrdovipries a
heavy cham havmg a sequence set forth in SEQ ID NO:30.

-15 105. The composition of claim 98, wherein the humanized anti-CD22 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 and a he_évy chain -
having a sequence set forth in SEQ D NO: 30. ' |

106. The composition of claim 98, wherein the humanized anti-CD22 antlbody isa

20 : CDR-grafted antibody that is a variant antibody having increased specificity
for human CD22, wherein the variant antibody is obtained by an affinity
maturation protocol. _ )

107. The composmon of clalm 91, wherein the cytotoxnc drug is calicheamicin.
. 108. The composmon of claim 107, wherein the cahcheamlcm is gamma

25 " calicheamicin or N- acetyl cahcheamlcm -

109. The composition of claim 91, further optlonally compnsmg a bioactive agent
110. The composition of claim 109, wherein the bicactive agentis a cytotoxic drug.
111. The composition of claim 109, wherein the bioactive agent is a growth factor.
112. The composition of claim 109, wherein the bioactive agent is a hormone.
30 113. A method of treating a subject with a proliferative disorder, the method
" comprising administering a therapeutically effective dose of the composition

of claim 91.
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15G._ ProMACE- Cyt aBOM pr edni sone, net hot r exat e, doxor ubi ci n, cycl ophospham de,
et oposi de, |eucovorin, cytarabine, bleonycin, and vincri s_ti ne); H MACOP-B
(met hot r exat e, doxo_rubi cin, cycl ophospham d_e, vincristine, fixed dose
- predni sone, bleonycin, and |eucovorin); 201. MOPP (nechl oet ham ne,
Vi n(&l stine, prednisone, and procarbazine); J.
ABVD( adr i anyci n/ doxor ubj ci n, bl eo cin,vin st i he, a
< NOPP ( o B ERHTRS SU TSRS ey bt SR, PRSP o G Nag e
g|5t er B?tl tng WI) t&bfé%r%d?b@avﬁﬁdw Boadrhbtare, subcemnyaisty, mtmpentoneauy,_
vi nbl asti ne mechl oet ham crlstln d d
pr ocar bazi ne) antraYanaLsiy Wra# teRa\ %W%ﬁr@al Y/ %?ﬁ?ﬁ&gl ¢i ﬁéﬁ%{éﬁ%\ﬁ@& n,
vinbl astine, angaiacanbaadiy)antianasally, topically, entereallyMntr@inaduiRily (s ilinguaibuci |

vi nbl astine, procarbazine, and prednisone); 30N. |.MWP-16 (ifosfam de
met hot rfexat e, afld® ﬁtta@bom de); 0. M ME (nethyl-gag, ifosfam de, '

met hot r exat @45 ange a{e@mﬁ bﬂﬁ’éatrﬂ@nt BHARIn dexawbedeasﬂmeetheﬂapglhiwaﬂ)\s effestivar i bi ne,

and cisplatin); to Qsi one, high-dose

cyt ar abi ne, andd%si %é? F?ﬁ‘ d% %Z‘Eb'sqergg)c{#lﬂgﬁ[o lfﬁ%}am de, etoposi de,

procar bazi nej6. pTrBadme*.kmEpf alati bﬂéow’y@lem theSSJbJ@ANPa(H\WI’SWWt and the

m t oxantr one, grtoﬁlre !erdlso%?@r %Eaﬁ‘eg jsone); T. CVP-1 (cycl ophospham de,
an

vincri stine, predni sone ESHOP (et oposi de, net hyl pr edi sol one,
hi gh- dtse cyitiar abe methad oflaintlil Rewkeigindhe gragar 1 2 B-cell malighancy. V.

EPOCH (et opqghdey, Kﬁ%d c?ftdlan@ 11‘?Wh&@?ﬁc’tﬁé‘@-@éllﬂn&l%aﬁ&@%kémw th 10bol us

doses of cycl ophospham de and oral predni sonel) | f osf
cycl ophosphdiPdéhe aﬂ@thétjoﬁo@iatﬁé)”BXWhGEF’P’( BUSRIMBp RELBITE R (L, Lgfd&ﬁom de,
{Cyol ophos pharm S doreg s ci n- viner| st ing, ored Y'
oot el R Lo et g O comvc )
and pr e£lni SGP&) The method of claim 120, wherein the lymphoma expresses cell surface
antigen CD22. '
1.2_2. The method of claim 116, wherein the cancer is a carcinoma.
123. The method of claim 116, wherein the cancer is a sarcoma.
124. A method of treating a B-cell malignancy, the “method comprising
20 administering to a patient in need of said treatment a therapeutically effective
compositidn comprising a cytotoxic drug-anti-CD22-antibody conjugate.
125. The method of claim 124, wherein the B-cell malignancy is a lymphoma.
126. The method of claim 125, wherein the B-cell malignancy is a Non-Hodgkin’s
‘lymphoma. L ' '
25 _127_. The - method. of claim 124, comprlslng administering the therapeutically -
' 'effectlve composmon of the cytotoxic drug-anti-CD22-antibody conjugate with
one or more bioactive agents.
" 128. The method of claim 124, wherein the cytotoxic drug in the cytotoxic drug
conjugate anti-CD22 is selected from the group consisting of calicheamicins,
30 thiotepa, taxanes, vincristine, daunorubicin, doxorubicin, épirubicin, actinomycin,
authramycin, azaserines, bleomycins, tamoxifen, idarubicin,
'dolastatins/auristatins, hemiasteriins, mayténsinoids, and esperamicins.

129. The method of claim 124, wherein the cytotoXic drug is calicheamicin.
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142. The nethod of claim 131, wherein the therapeutically effective
conposi tion of the cytotoxic drug-anti-CD22- anti body conjugate is

adm ni stered together with 20 an antibody directed against a cell surface
antigen on B-cell malignancies, and optionally conprising one or nore
combi nations of cytotoxic agents as a part of a treatnent reginen, wherein
the conbination of cytotoxic agents is selected from

CHOPP (.cyc| tighcBphmmetiue, of ¢tmirordbi whereinihacalighqamicin iy @RMEGIEChemcn

25pr ocar bazi ne) . n.acetyl calicheamicin,  B- CHOP (cycl ophosphani de, doxor ubi ci n,
vincristine, d pr eJP4| sone) ; C. COP (cygl ophospham de

vi ncri sti nej3fanthemeadingd ohelpim 0§27 Caheptp tb%weoﬁrhﬁ?%é’gﬂaﬁg‘,’e ggiﬁgﬁ?ci n,
procar bazi ne, bﬁ%&'fﬂ%m Yl d¥elip $bhii&inABH apfifsitsS Yeath f3tors, MoRACKRES,

(et hot r exat e, eonyci n, doxorubicin,” cycl ogoh(%spham'rge Vi ncri stine
dexametdhasone, W'W%Cﬁﬁ‘@@l"ffﬁ?“,es’ |x_anth|nes, interleukins, nterferdns, and cyiotoxic’

Pr oMACE- MOPP( pr g¢lgi sone, net hot r exat e, doxor ubi cin, '

cycl ophosphani de, et oposi de, | eu [ ' i Dot
pr ednipsong, 13 dThs B of ichgw A %%Vv?f{elrgihqﬁg E{oggtﬁvgaa@epl{e is a\rlmlarﬁ%{;clndsyt. I ne,

(Fa’{ gg/lggiEaQ/t la&ﬂvf. R %’é’ih@&@e,clmﬁb hiabr evratrein dha aimtibodyi s, diteojed ephiosphard!de,

e, leucovorin, cytarabine, e Ci. n nd vincristine); H MACOP-B
(et hot r exat e, %ﬁa&ﬁlﬁyﬂg%/m?xpéﬁﬁgﬁﬁggﬁﬁg,&?!ﬁ%’fa“\%‘%ﬁcri stine, fi 2<ed dose
pr edni gpne, 1bk evrey eiethodbikiimutasy artiengin the antibody. dinetSRR agmisshtelesdtasene,

vincristine, prednisone, and procarbazi : : '
ABVDY adr i anyci n?H$e8F ub RFTPoR| Bm%é?%ﬂ, \ﬁa ﬁép?iic??]sné? aneS %chFobrrz‘izia‘ngso;uPK. MOPP

\(I\jn}[aﬁh!b\g\e/t hami neconsistiogict tnth@P1prantiC 830 end anit CRSSaRtBEPHe) al ternating
b e odheE AR WAL ERNE s o108 MEBL 8 iy 151
al t er nat i ng 1851 FhABVEthEd dofi elaiyi 13/ d owseibi then SYBKIBRPE | OV %‘%Et?rﬁe, and
gfgg;?g% 'ng)e) L Mol CRLYRRA 5k QUPddtihg of infkHeakinl NaL-2pr IR CeR,i Gi-Cshd
' : and G-CSF. _ _ -
137. The method of claim 131, wherein the hormoné is a steroid horhone and is
selected from estrogens, androgens, progestins, and corticosteroids.

_ 138. The method of claim 131, wherein the cytotoxic drug is selected from the

20 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,

25 tiazofurin, adriamycin, cisplatin, carboplatin, cycloﬁ)hosphamide, dacarbazine, |
vinblastine, vincristine, mitoxantrone,  bleomycin, mechiorethamine,
prednisone, procarbazine methotrexate, flurouracils, etoposide, taxol, taxol
analogs, and mitomycin. _ '

139, The method of claim 131, wherein the therapeutically effective composition of

30 the cytotoxic drug-anti-CD22-antibody conjugate is administered together with

one or more combinations of cytotoxic égents as a part of a treatment

regimen, wherein the combination of cytotoxic agents is selected from:
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N. | WP-16 (ifosfam de, nethotrexate, and etoposide); 200. M ME

(met'hyl -gag, ifosfam de, nethotrexate, and etoposide); P. DHAP

‘(dexamet hasone, hi gh-dose cytarabine and cisplatin); Q ESHAP (etoposide,

met hyl pr edi sol one, hi gh-dose cytarabine, and cisplatin);

R._CEPP(B) (cycl ophosphani de, etoposi de, procarbazi ne, prednisone, 25and

bl eomyci n); S. CAWP (lonustine, mtoxantrone, cyt ar abi ne;

and prednisone); . CMPFP (oyyloplugsbspleeniideorubicincvingistine, prafdseie@ifsone) |

ESHOP (et oposi de, ne RESAL Folone hi gh- dose cytarablne vincristine and

. Cisplatin); 30U ES etop oélde met hyl pr edi sol one gh- dose cyt ar abi ne,
vincristine and ci&pCth%QCyCWPhEPbEHdée@@@@@'@@ V“%”ﬁﬁ'ﬁ §t”F’rﬁ’ée NEgRe);

doxor ubicin for 9Q3 hggy (Oglgﬁog%%ldgo%ﬁ&,sgﬁe %JQ@&}QWm de and oraI

pr edni sone) ; cycl ophosph and et.o i de
CEPP( B)5 ( cycl ophosibhg @OPéﬁtﬁMOa@ar@%c%‘W'% Pfﬁ?%&ﬁ?'%%ﬁge‘“a
bl eomycin); Y. CHOP- @ncrgémglmgém%n e, doxorub| cin, vincristine,
predni sone, 5and bl eonycin); ' pi.rubicin or xorubl
°r?g $%at| ng

vincristine, cycl dph8s hﬁ%@netﬁﬁﬁﬁxﬁ?eeHFﬁOWﬁ@ doxof9pIciR, (e
aggr essi ye | ynphomas yigengiink Sddd@nreidsohs ki iageovorigg patient in need of said

O A A R O
nmore bjg@active agent gyclophosphamide,  etoposide,  leucovorin,  mechloethamine,
vincristine, prednisone, and procarbazine),

G. ProMACE-CytaBOM  (prednisone,  methotrexate,  doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, b'Ieomycin,r and -
vincristine); ‘ R ‘ | -

15 ' H. MACOP-B (methotrexate, doxorublcm cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorm)

. MOPP (mechloethamme vincristine, prednisone, and procarbazme)

J. ABVD (adriamycin/doxorubicin,  bleomycin, vinblastine, and
dacarbazine); '

20 K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine); o
L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternatin'g with ABVD(adriamycin/doxorubicin, bleomycin, vinblastine,
25 _ and dacarbazine); o .
ChIVPP (chlorambucil, vinblastine, procarbazme and prednlsone)
IMVP-16 (ifosfamide, methotrexate, and etopostde),
MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);
DHAP (dexamethasone, high-dose cytaribine, and cisplatin);
ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and

o VO Z =

30
cisplatin);
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

and bleomycin);
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144. The nethod of claim 143, wherein the nononeric calicheamcin
derivative- anti-CD22 antibody conjugate is CMC 544. 145. Use of
the conposition of claim9l in treating a subject with a proliferative
15di sorder, conprising adm nistering a therapeutically effective dose of
t he conposition. 146. The use accordi ng to claim145, wherein the
therapeutical Iy eff eﬁtl ve dose. 0

t heconposi ti oni sadti A Me Q%’HB?IB’@UW&HM@I”? PviRrpRIpy P EEN PSS
i ntravenously, intT.agvpPer (@kloghodphamide dinctigtineyand ptedasbesial |y,

transdermal ly, 20tra ne sI intr sal | opical ly,
i ntravaginal Iy, su :%Eéﬁl eg © l(51& alméﬂﬁ&%?wx‘fﬂ% ub@ﬁadco\(:é(l%rd‘!%a%lﬁgé 'cl ai m
145, wherein the thempmﬂniemblqspta‘nh)actl ve dose of the pharmaceuti cal

Corrposi%i on of t h %ﬁﬂ(\sﬂho{é opos@%e vm %t% edarfdn&cg W&Hsflog 962I$c;]uA|‘§ t-iqhe use

according to clai 'S & Mlman subj ect and 1 he
proliferative disordéolus siosmufmyclomh&phﬁhmdaww @rebmdmlagﬁet)o cl ai m 148,

145, “wher i n ¢ he. BNearr (RIlieh B HREamaR ond Ao S Car ding to

nah use according to
cl ai m 150, wher ei nXt BEPP¢BK épiciorbrppiasaide, eloPpsider PESELIBRAL PREAISCIR2. 152,
The use according toaﬁ&ﬂle’&rﬁy@ wherein the B-cell malignancy is | ynphona.
153. The use accordi né; alm 152, wherein the | ynphonme expresses cell
surfac#lanti gen CDP2.CH@BA. Mé'OQB@SD@@BM%WOf@‘%’P aViperistige. RFRANSORG:t he
cancer is a carcinongug g@@mym@ dpge according to claim 148, wherein the

cancer is a sarcong.
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,

) and prednisone).

140. The method of claim 131, wherein the therapeutically effective composition of
15 the cytotoxic drug-anti-CD22-antibody conjugate is administered prior to the
' administration of one o.r more combinations of cytotoxic agents as a part of a
treatment regimen, wherein the combination of cytotdxic agents is: selected

from: ' '
- A, CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and

20 ~ procarbazine); '
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);

COP (cyclophosphamide', vincristine, and prednisone);

o

D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone); _

25 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
| | vincristine, 'dexar'nethasone, and leucovorin);

F. ProMACE-MOP? (prednisone, methbtrexéte, doxorubicin,
cyclophosphamide, etoposide,  leucovorin, mechloethamine,
vincristine, prednisone, and procarbazine),

30 G. ProMACE-CytaBOM  (prednisone,  methotrexate,  doxorubicin,
| ' cyclophosphamide, etopdside, leucovorin, cytarabine, bleomycin and

vincristine);
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156. A use of a conposition conprising a cytotoxic drug-anti-CD22-anti body
conjugate for treating a B-cell malignancy, conprising admnistering to a

patient in need of said treatnent a therapeutically effective anount of a

conposition conprising a cytotoxic drug-anti-CD22-anti body conjugate. 157.
The use according to claim 156, wherein the B-cell malignancy is a

| ynphoma. 158. The use according to claim 157, V\/n r%| n the B-c i -
mal i gnancy is a N&h- MEGQRRIBKMethotieyaish SR¥rURISD, C 8§@%8%rvdﬁcﬁ'§ " claim

156, conprising adnm fistskReediRnthsieapgtih 4l lbycoebfiget i ve conposi tion of
the cytotoxic drug anti - CD2 Cﬁ‘g) nti body con ate with one L8 | oactive
S

agents. 160. The useMRUTOIBHPLBRUNG HICT éﬁoﬁetwgﬁf%?om 'drug in

the cytotoxic 15 dyuggepti (%@ﬁmmﬁwmm Ugednaydirg s @lrdttstioe,f r andit he
group consi sting of calichean cins, thiotepa, taxanes, vincristine,

daunor ubi cin, doxor uﬂ?‘ar‘?ﬁ'z‘r@& rubicin, actinonycin, authranycin,
azaserines, bl eomyci VEOPH am@naﬁ‘@wnh B\ b criamy cidrloastuatcim Sleamyicst @niins,
~hemiasterlins, mayt ansl)nOL and. esperani cins. 20161. The use according to
clai m 156, wherein t KBP@ tﬂrﬁa‘?om c drug is calicheamcin. 162. The use
“according to claim. 1mPMmeelnloethhmmealwrcchem qiredriispngamngl rasareawnRayi ci n or
N-acetyl " cal i cheam ci in the
bi oacti ve agents are Perpat'rﬂged'tq'IQGDggg u%%%@?%%“?%?'%‘%@ﬁ?’?gg%g@@ growt h
factor$Q hornones, cyhoRacreazirEdanti - hor mones, xanthines, interleukins,

i nter Ferons, and t@hﬂ)ﬁﬁ&cﬂfo‘n‘&ﬁbuc’h%nbﬁ%eu?%c@%?uh@' E1eh! ﬁr@dﬁk@ﬂem 163,
wherein the bioactive agent I1s an ant he use according to claim

164, wherein the at ||M\°583716l(§0~°d?m@€t @G“@é‘&?‘ﬁ&a@ #aPPsidg)y f ace antigen

expressed on B-celg fﬂ@ |§§g, ifobfnidd NRetHstPexats; @hdiefgpotide);| ai m 165,
wherein the anti body Irecte ai nst cell 305uréace a t ens expr essed on.

B-cel | malignanci €& R“Pfeqd@éi"éﬁt PR RiGrnss ¥BHENELF ti-CD19,
anti-CpR0 and antigCE3BiamtElopdiies,. mffyiprébieoluse a:gmwasengytar@bmleammlee
wherein the anti-CD20, antibody is rituximb. 168. The use according to
claim 163, wherein _t'ﬁé"p‘@b?okl nes or gromh factors are selected froma
group consi sting oR. iGEF&T(Bpm&ycmpBoédHarﬁaie, FIPpsi@SFprocMbagshe, arainEoGSE.

169. The use accordi %ﬁ %p %fn 163, wherein the hornone is a steroid

hor mone 5and is sele 8 It strogens, andr ogens, progestins, and
corticosteroids. 130.CARIR ( lumestawcmtdxalgrqn@ @yt@ﬁahm%agﬁd REERIEPNR)t he cytotoxic
dr ug '?839' ect ed ftorew%{c gﬂo%ﬂlé% \fHEriSined %P brtRhsbRe); daunor ubi cin,

i darub acl arubi cin ‘oxant r ohe, eplrub|C|n car ubi ci n,
nogal anyci n, nenogbirlElSH%‘?ta(ﬁw@p@ldﬁ, mtmmfeéiswon%yt bichrsiase, Y&rEPDEbI ne,

trifluridine, anci ta?fr{gﬁstmg%r@%lgtﬁpl ne, azacitidine, doxifluridine,
pentostatin, broxuri capeci tabi ne, cladribine, deci

floxuridine, fl udaVabEH@C*‘béﬂi%S&q VinGsigfingm g @ °’E°é5%i?'ﬂr%°r tbqsag%%rﬁr"?”

adrianycin, cisplati monﬁ%ro@e@bﬁayc@phsy&{aana@mham prednidass)r bazi ne,
vi nbl astine, vincristine, mtoxantrone, %%41 nechl.or et ham ne,

predni €8ne, pr ocar Baz|GRe(frefeRiis éX%{?R-f’OSPF%fF‘Gﬁr $8Po{Yposi de, taxol ,

taxol 15anal ogs, amrd cERREYQkfblophbbpaeidys etaoside dngatieziieaipred@®dnenher ei n
the therapeutically effective. conposition of the cytotoxic
drug-anti-CD22-ant i bcﬁﬂ‘? ‘%Pr‘l‘ﬂf te is adm ni stered together with one or mor e-

conbi nations of CytYO'f@X@D BIr ugslopBosphamide, ofioxardbicmt Ripatistinegipmednisonker ei n
t he conbi nation of cytotoxic drus is

and b?eomycm) _
30 Z. P/DOCE (epirubicin or doxorubicin, vincristi’ne, cyclophosphamide,
and prednisone).
141. The method of claim 131, wherein the therapeutically effective composition of

the cytotoxic drug-anti-CD22-antibody conjugate is administered subsequent
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20sel ected from A CHOPP (cycl ophospham de, doxorubicin, vincristine,
predni sone, and procarbazine); B. CHOP (cycl ophospham de, doxor ubi cin,
vincristine, and prednisone); C. COP (cycl ophosphami de, vincristine, and
predni sone); 25D. CAP-BCP (cycl ophospham de, doxor ubi cin, procar bazi ne,

bl eonycin, vincristine, and prednisone); E. m BACOD (nethotrexate,

bl eonyci n, doxor ubi cin, cyclog& ham de, exanethasone and

ri.
| eucovorin): F.ORNENSAENIRIEBION %roﬁlé’“?rﬁ?rﬂglf’?fé%té} 338?’&898?% asa
30cycl ophosphanpgle ofh QMﬁﬁéiﬁ rb@my%emimbmmhaﬂnm@c bivaclige isgentses
pr edni sone, and o%(il bazi ne) G-
Pr oMACE- Cyt aBO\f(eg & "eBne, rret hot r exat e, doxor ubi ci n, cycl ophospham de, -
et oposi de, | eucovoyi OHOPP @yabpmfsphhheiemoxmub|andvmrr$bne smreﬁfe$onel—lanm003 B
(et hot r exat e, doxor ubi Ci nz )ycl ophospham de, vincristine, prednisone,
bl eony& n, and | eucolGFFRT4NE): MOPP (mechl oet hami ne, vi ncri sti ne,
predni sone, and prB)CaHb}Pz(lcma;phakphamide doxorubicin, vincristine, and prednisone);

fovDadr ! anyel n/ QR OEH Bl duSBELE, VhaRLAS draSrantdarar bazi ne) s K. NOPP

(mechl oet ham ne, I Sone, and 10al ternating
with ABV (adr| any dd. nﬁd@aﬁ@ﬁﬂcmlwhomm@@»l dpxoguﬁuplmmgﬁp%@@;lm@)bleomycm

vincristine, and prednisone);
10 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin; _
F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide,  etoposide, leucovorin,  mechloethamine,
_ vincristine; prednisone, and procarbazine); |
15 G. F’roMACE-CytaBOM (prednisone, methotrexate,  doxorubicin,
_ cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine); '
- H. MACOP-B (methotrexate, doxorubici_n, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin, and leucovorin);
20 - [. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);
J. ‘ABVD (adrlamycm/doxorublcm bleomycin, vinblastine, an.d
dacarbazme)
K. MOPP (mechloethamine, vincristing, prednisone, and procarbazine),
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
25 o vinblastine); _

o L. MOPP (mechloéthamine, vincristing, prédnisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
‘and dacarbazine);

ChIVPP (chlorambucil, vinblastine, procarbazine, and predhisone);
30 IMVP-16 (ifosfamide, methotrexate, and étoposide);
MIME "(methyl-gag, ifosfamide, methotrexate, and etoposide);

v o =z=

DHAP (dexamethasone, high-dose cytaribine, and cisplatin);
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L. MOPP _(rreéh! oetham ne, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamyci n/ doxorubicin, bleonycin, vinblastine, and

dacarbazine); 15M Chl VPP (chloranbucil, .vinblastine, procarbazine, and
prednisone); N. |MP-16 (ifosfanide, nethotrexate, and etoposide); 0. MM
(et hyl -gag, ifosfam de nmet hotrexate, and etoposide); P.

DHAP (dexamet hasone, gh dose cytarabine, and cis L%tl n);

(et oposi de, met hyCorEHiABI (siepost egHFEW@rWOé?%l "Hg Elile @égFE'BF'ataf‘ﬂ)
CEPP(B) (cycl ophospk@gglgﬁ et oposi de, procar ba2| ne predni sone, and

bl eomycin); S. CAWP (| orrustl ne, -m tox%{g\} rone, ar abi and redm sone)

T. CWP-1 (cycl ophBsphaRP R, (yFiarhqseps aﬁﬁﬁ"%‘ rﬁ’r%ef{B?Z'n%SUe B'SPiSe

(et olpo?w d)e met hyI pr £ @@J,rﬁy@n) hi gh- dose cytarabi ne, vincristi ne and
cisplatin

doxor ui cin for 98- HGAME %W%}'B%I'I?g{’ﬁg‘g«ggg&y{aé%mw n spﬁ?lcsn'%%e) 'and or al
predni sone) ; T. CVP-1 (cyclo;WosbﬁEn(def msémmdeand:gfedmmpham de, and

br edni sone. and bIbORyEPR) : (HosR Bror U A Eon e Ha o FT B e
vincristine, predni saneistiagidndkispiatin); n) and Z. P/ DOCE (ep| rub| cin or
doxorubi cin, vi ncr\} SH’B%’H ?&8}3&?&05\99%195 aﬁtf'%o%r%@f}'ir??&ebéi hours with .
10 bolus doses of cyclophosphamide and oral prednisone);
W. ICE (ifosfamide, cyclophosphamide, and etoposide);
X. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vmcnstme predmsone '
- 15 and bleomycin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphanﬁde,
and predmsone) '
142 The method of claim 131 wherein the therapeutlcally effective composmon of
the cytotoxic drug-anti-CD22-antibody conjugate is administered together with
20 an antibody directed against a cell surface antigen on B-cell mahgnanmes,
and optionally comprising one or more combinations of cytotoxic agents as a
part of a treatment regimen, wherein the combination of cytotoxic agents is
selected from: '
A. CHOPP (cyclophosphamide, doxorub|cm vmcrlstlne prednisone, and
25 procarbazine);
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednlsone)

o

coP (cyclophosphamlde vincristine, and prednisone);
D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone);
30 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

vincristine, dexamethasone, and leucovorin);
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172. The use according to claim 163, wherein the therapeutically effective
conposition O the cytotoxic drug-anti-CD22-antibody conjugate is

5admi ni stered prior to the adm nistration of one or nore conbi nations of
cytotoxic drugs as a part of a treatnent regi nen, wherein the conbination
of cytotoxic drugs is selected from A CHOPP (cycl ophosphan de,
doxorubi cin, vincristine, prednisone, and procarbazi ng%; 10B CH%P

(cycl ophosphani de F. dosebA®E-MAPP vi ndredisans; an@ePhiCdg A8 one)doXeUPEHp
(cycl ophospham de, ViRghsidHagidand Sogehils onekicdloriGAP- B@ehiosthamine,
“(cycl ophospham de, doxor ubicin _é)r ocaéﬁzi % bl eonycin, vincristine, and
predni sone) ; vincristine, preqnisqRepAeR CAREABEY exat e, bl eonyci n,
doxorubi ci n, cycl ephpspiamtdstaBBNMi Ngpidihisbes, dexathetrdasane,doxnolbicin,

| eucovorin); F. ProMACE- MOPP(pr.edni sone t hot'r exat oxor.ubi ¢i n,

cycl opHosphani de, et o%ﬁqpﬂé,sm@%g‘?/c?rt?‘?ﬁﬁ‘r%ecnﬁ?%&?fg}ﬁcx%g‘wencbrefosnﬂcﬁe,and |
‘predni sone, and proc@péagihge); G : _ » .
Pr oMACE- Cyt aBOM pr.edpi SO t hot rexat e, doxar.ubi ci 4 i de,
et oposi de, Ieucovd’?i ﬁﬁ%ﬁg?@ﬁ%&exﬁ Ce Prf/%f'n',c'Haﬁ I%hﬁ%&?ﬁé{ﬂk%e '?’5'5.' VACOP- B
(met hot rexat e, doxor fdcdose egdrismpkosiphatidegndieweviost) ne, fi xed dose

pr edni sone, bl eomyci p, | euc 1) i it : .

(mechl oet ham ne, Vi nMq@E’ﬂé&%ﬁﬁa&ﬁbg’oﬂ%ﬁm%}% p[r)?d&lzsgp gé%?dnﬂéso?é_(%??e)'

AE3VD( ggir i anyci n/ doxABuDI ci(adidremin/doxorvbicinl astiéenayeimd dibiasiagi nénd K.
MOPP (mechl oet hani ne i pgiistine, prednisone, and procarbazine)

alternating with ABVd?adrl anyci n/ doxor ubi ci n, bl eonycin, and vi gbl_%éti ne) ;
30L. MOPP (nmechl odf-hA@RR (mechieethaminge vinsrisliie SBeRNISAHRd 39 FISFHEFMR)

~alternating with ABVDyaddamyah N/aERX ol atiafiyBin/ddxeRIBKSH, N, bisdrdifstanae,
| vinblastine); ' :
15 L. - MOPP(mechloethamine, vincristine, 'prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,

an>d dacarbazine);

M. ChIVPP (chlorambucil, Vinblastine,.procarbazine, and prednisone);
N. IMVP-16 (ifosfamide, methotrexate, and etop’oside-);
20 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,
25 and bleomycin);
S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone). ESHOP
(etoposide, methylpredisolone, high-dose cytarabine, vincristine and
cisplatin); ;
30 U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,

vincristine and cisplatin);
V. EPOCH (etopcside, vincristine, and doxorubicin for 96 hours with

bolus doses of cyclophosphamide and oral prednisone);
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and . dacar bazine); M ChlVPP (chloranbucil, vinblastine, procarbazine, and
predni sone); N |IMP-16 (ifosfam de, nethotrexate, and etoposide); 0. MM
(et hyl -gag, ifosfanide, nethotrexate, and etoposide); P. DHAP _

(dexanet hasone, hi gh-dose cytaribine, and cisplatin); Q ESHAP (etoposide,
met hyl pr edi sol one, hi gh-dose cytarabine, and 5cisplatin); R CEPP(B)

(cycl ophosphani de, etoposi de, procarbazi ne, prednisone, and bl eonycin); S.
CAMVP (I omustine, Mt 0RBrfastamide conciapaBsREMidh RNEISRRIEBNe) . T. CVP-1

(cycl ophosphani de,x_ VCE@P'@)'[ {dVRIopRBShrRRREH)| Stepsside; 1prdcarbatikE, fretioposd, de,
net hyl predi sol one, hi gh-dose cytarabine, vincristine and cisplatin); V.
EPOCH ( et oposi de, vi Aed Piepm¥en)iand doxorubicin for 96 hours with bol us

doses of cycl Ophosfph@mdFﬁBar{éyc%ﬁosgﬁﬁﬁﬁﬂbS@@erubM:’n | Ghcristihas pedhidene,
cycl ophospham de, and et op05| de CEPP(B) (cycl ophospham de,
et oposi®e, procar bazPRéPleBFVERAL §6‘He and bl eomycin); Y. CHOP-B.

(cycl ophosphani de,z dexsngbi (‘dpf‘rub‘ﬁlnnﬁf icdkbmeicirpr alristios e cy doptiobgraarigei n) ;
and - Z. P/ DOCE (epirubicin doxor ubi cin, vincristine, cyclophosphani de,
20and predni sone). 1%A¢ pFﬁﬁ*@'Sﬁg@ according to claim163, wherein the

t her apeut | Cal|4BYAe|’ﬁ1Eﬂﬁ)Hl ofetrEinD aRigréssivedfmphemay tcotrpxisiog administering to a

admnistrati on GRBRa Bt S8 el U HBHEREICy MORER, EindRah B

adm ni stration |na|ons ts as apart of
a treatpgent regnmaomembecraacheamnencdnmamea amhcgsa{anbb@btcﬁwwaé@ém% §fs
sel ected from with one or more bioactive agents.

144. The method of claim 143, wherein the monomeric calicheamicin derivative-
anti-CD22 antibody conjugate is CMC-544.

145. Use of the composition of claim 91 in treating a subject with a proliferative

15 disorder, comprising administering a therapedutically effective dose of the
composition. '

146. The use according fo claim 145, wherein the therapeutically effective dose of
the composition is administered subcutaneously, intraperitoneally,
intravenously, intraarterially‘,- intramedullarly, ‘intrathecally, transdermally,

20 transcutaneously, intranasally, topically, entereally, intravaginally, subljngually
or rectally.

147. The use according to claim 145, wherein the therapeutically effective dose of
the pharmaceutical composition of the invention s administered
intravenously.

25 148. The use according to clalm 145, wherem the subject is a human subject and
the proliferative disorder is cancer.

149. The use according to claim 148, wherein the cancer is a B-cell malignancy.

150. The use according to claim 149, wherein the B-cell malignancy is leukemia.

1541. The use according to claim 150, wherein the leukemia exprésses cell surface

30 "~ antigen CD22.
152. The use accordmg to claim 149, wherein the B-cell malignancy is lymphoma
153. The use according to claim 152, wherein the Iymphoma expresses cell

surface antigen CD22.
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A. CHOPP (cycl ophospham de, doxorubicin, vincristine, prednisone and
procarbazine); B. CHOP (cycl ophospham de, doxorubicin, vincristine, and
predni sone); C. COP (cycl ophosphami de, vincristine, and prednisone); 30D.
CAP- BOP . (cycl ophosphani de, doxorubi cin, procarbazine, bleonycin,
vincristine, and prednisone); E. m BACOD (nethotrexate, bleomycin,

doxor ubi ci n, cycl ophospham de, vincristine, dexanethasone, and |eucovorin);
F. ProMACE- M?PP(rpH mmmmtdimméﬁawesemmm@n@erns a carcinoma.

cycl ophosph el QP [4ian t t
“predni sone, ?g%dﬁbr%%egr Opa?n @L&%q 5 Wﬁ%%m s Cgﬁ&rnfgsﬁfdggﬁgsn;tnﬁot rexat e,
doxor ubi ci n15&yAl uqm@éphmﬂdl@smem oPoHisng IaeQY,tQWWI HFUQC%i‘tt'aq;%%?r Aigibody

O and MG hnfbatld o MCE ﬁnbﬁ%ﬁ&wtd&aﬁfsmg ﬁ'@mfswng'tﬂ’

cycl ophospham de ncristine redni sone cin

| eucovasin); patient |in H@Df(mﬁﬂ%ﬁﬁ%rﬁ‘ rt era\??ﬁéﬁal%teﬁﬁ%t“’ep Bawits n% and
procar bazi ne) ; K%ﬁl%?(%ﬁ?b’rkﬁ?lé(‘dywt&@éafdgbérﬁnLOD@i-aﬁmddmomughbast| ne, and

dacar bazi ne) ; ham ne, vincristine one

procar bazi nd§7 alberyset |aﬁ@0r9lﬁ”9htOAB’{?"(‘adW’aW@fEH? d@ﬁop ﬁcf’ﬁfgrlﬂn%rfﬁc?n and
vinbl astine); 1QkhphMaBP (nechl oet ham ne VI ncristine, predni sone and

vi ﬁﬁ?raﬁ?.zhEe%aﬁ'at%;@%?abﬁ%d ) RRMCAP(PENEEHT O ot TS eRet Bef i
p{ ocar l@%m nezogﬂgw@gwm@a}a N. | MWP- 16 (i fosfam de, mnet hot rexat e and
2t ggg:: dgg . The use agcordmglto glagﬁ 15& Oggn%pls ng adr{%tnﬁ?érirnsxtﬁé %er?&%’ucally
effective composition of the cytotoxic drug-anti-CD22-antibody conjugate with
one or more bioactive agents. |
160. The use according to claim 156, wherein the cytotoxic drug in the cytotoxic
15 _ drquanti—CDZZ-antibody conjugate is selected from the group consisting of
calicheamicins, thiqtepa, taxanes, vincristine, daunorubicin, doxorubicin,
epirubicin, actinomycin, | authramycin, azaserines, bleomycins, ‘tamoxifen,
idarubicin, doIastaitihS?édristatins, hemiasterlins, = maytansinoids, and
esperamicins.
20 161. The use according to claim 156, wherein the cytotoxic drug is calicheamicin.
162. The use according to claim 161, wherein the calicheamicin -is gamma
calicheamicin or N-acetyl calicheamicin.
163. The use according to claim 159, wherein the bioactive agents are selected
from a group consisting of antibodies, growth factors, hormones, cytokines,
25 anti-hormones, xanthines, interleukins, interferons, and cytotoxic drugs.
164. The use according to claim 163, wherein the bioactive agent is an antibody.
165. The use according to claim 164, wherein the antibody is directed against a
cell surface antigen expressea on B-cell malignancies.
166. The use according to claim 165, wherein the antibody directed against cell
30 surface antigens expressed on B-cell malignancies is selected from a group
consisting of anti-CD19, anti-CD20 and anti-CD33 antibodies.
167. The use according to claim 1686, wherein the anti-CD20 antibody is rituximab.

-18v-



P. DHAP (dexanet hasone_, hi gh-dose cytaribine, and cisplatin); Q 'ESHAP
(et oposide, nethyl predisol one, high-dose cytarabine, and cisplatin);
R CEPP(B) (cycl ophosphani de, etoposide, procarbazine, prednisone, 25and
bl eomycin); S. CAWP (lonustine, mtoxantrone, cytarabine, and prednisone);
T. CWP-1 (cyclophospham de, vincristine, and prednisone); U ESHOP
(et oposi de, nethyl predisol one, high-dose cytarabine, vincristine and
ci spl-ati n); 160VIhERGCRCEediop de Flai 103.neherstn W@,cy%weadaf&fa\tf"é? OBt 96
hours wi th bol uéeilgcgﬁc?ﬁo fa Gl RRSSRIABT fieerRORNG @L-2predi GSMeM-O8F, | CE
(i fosfam de, cyclophosphanide, and etoposide); X "CEPP(B) : -
(cycl ophospham ard Geé&®posi de, procarbazi ne, predni'sone, and bl eonycin); V.
CHOP- B. (Cycfé@.ﬁ@%@@é‘;&b&ﬁdin?%S&Téimj'%_BDwh‘él'éiﬁ_.lttﬁeﬁh.bmﬁzneﬁs'.@dsté@mmrmd A
bl eomyci n); and . PI'DOCE (‘epirubicin or: doxor ubicin, vincrj sg.i ne,
cycl ophosphani dand -ﬁrﬁ@_‘%ﬁeé’cffﬂr%Sﬁté‘)g.eniiﬁr.‘drqwsug'@gﬁﬁtﬁﬁr Aihg? I%ostﬁra'fi?n 163,
\gfpﬁrge:aﬂt |t hge)zg.eﬁﬁf%gé :?eeérhmg% forrhites, gmams' tid oytotokictdneg Gydeteated from

- - -anti body conjugate,is m nistered to LW eI [
di rected agai nsteaded C%’lﬁslli'ageo’cam’@b@ﬁc"l‘o daB‘?\orB-g'S'Qr ﬁggéﬁlﬁlawgtﬁ%f%gcﬁgahbody
opt It on?l I thOW}[)Ed)r%bi&g\,Oﬁﬁto%ntﬁée embiohat icansiai, cygeleowic, agenegarhs a
part of a trea nt regi nen, .wherejn_the c I i.on Gyl ot gxheagents i s
sel ected from E&ar@@jﬂp ?%wl%rbhocgl)aﬁ%%n%e, %é(‘%%jgi cFﬁ@"‘@%%’cr%s&it?%g%
pr edni sgne, andgp@marnbaztalﬁ)ctinelﬁBxiﬂmﬁm.( esrtdatito Sefidine, cerRSesaRIBE ci n
vincristine, an r.edni oG %ﬁ S g@g . DMt inStel and
predni sone); D C@ﬁb‘%ﬁ%@%?%gﬁésp‘%émg%‘g,g&@@%bgub| &&ﬁ] pgl‘rog@girn tgzglaﬁ]{a
bl eonyci n, vi nctiazdfinire, addany@n edstilaion eprboplatin, cyclophosphamidg; dagarRagig

(et rexat e SREUHHLD, FBAIUL! chibichepasba e, rRlrbnsKar e
Pr oMACE- MOPP( pr @dtnisone, peccAGERER anethglgwtap fiwieHracils, etoposide, taxol, taxol
15 analogs, and mitomycin.. _
171. The use according to claim 163, wherein the therapeutically effective
composition of the cytotoxic drug-anti-CD22-antibody 'conjugate is

administered together with one or more combinations of cytotoxic drugs as a

part of a treatment regimen, wherein the combina'tio'n of cytotoxic drugs is
20 selected from:
A. CHOPP (cyclophosphamide, doxorubicin, vincristine, predn.isone, and
procarbazine); _ | ) |
B. CHOP (cyclo,phlosphé‘mide, doxorubicin, vincristine, and prednisone);
C. COP (cyclophosphamide, vincristine, and prednisone),
25 . D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone); R
E. m-BACOD (meth-E;{}eXate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin); ,
F. ProMACE-MOPP (prednisone, methotrexate,  doxorubicin,
30 : éyclophosphamide, etoposide, leucovorin, mechloethamine,

vincristine, prednisone, and procarbazine);

-18w-



cycl ophospham de, et oposi de, | eucovori n, mechl oet ham ne, vincristine,

predni sone, and ‘procarbazine); G-

Pr oMACE- Cyt aBOM pr edni sone, net hot r exat e, doxor ubi ci n, 25cycl ophosphani de,

et oposi de, |eucovorin, cytarabine,  bleomycin, and vincristine); H MACOP-B
(et hot rexat e, doxor ub| cin, cycl ophospham’ de, vincristine, prednisone,

bl eonyci'n, and | eucovorin); . MOPP (nechl oet ham ne,
vincristine, predd. sRmMACéE‘r@ytalB&Bér bé;zredel)son%OJ methotrexate, ~ doxorubicin,

ABVD( adri anyci n/ doxo iR RSt eggﬂ@cebrel@ mekhnd K

MOPP ( mechl oet hami neé @:pncrl st1ne, %pfjb E?nl sone, ranoCI@%r ocar baz?ﬁ”g)

alternating with AB\MrQCa@tm@)i’rym n/ doxor ubi ci n, ‘bl eonyci n, and vi nbl asti ne);

- L. MoPP (mechl oet HekithreRBe, BERADHISAN clcﬁihds;ﬂ‘fa(hﬂ&é hériste, )
S5al ternating wt hmﬁg‘/\/%%&%ﬁtar?ym n/ dgxor ubi cllI %I eonyci n, vinblastine and '_

dacar bdzi ne); M Chlneenigens, dlspmygis pnd {ﬁUﬁBYOJE‘Q-l ne, procarbazine, and

predni sone); N. | 'WPmb?p( nﬁ&%fofémaﬂﬁne waae{lmeewmsoaaobrmtmpmbmae

0. M ME (nethyl -gag, am de, nethotrexate, ,and etopo 10P. ,DHAP
(dexanet hasone, hiJghABYBe d??%ﬁmyﬁ%@xoé‘r‘ﬁﬂc'e’lsptf'%‘fm %ﬁgﬁ?‘ apd

'(et'oposi de,
met hyl pr edi sol one, ha%@lﬁ&@)cyt ar abi ne, and ci spl ati n) R CEPP( B)

(cycl ophdspham de, i de carbazi ne n)

15S. CAVP (I onust ol %?ﬁ%sé%ﬁ*f'g%ﬁ%m'@yt"é{%%ﬁ' epqgé’ﬁé’pre fid 6?1% 6)é[’g'{rr(‘\é CVP- 1
(cycl oghospham de, Vbl[&hét&igl N@ith aR@\pr @mamnm)doxbtubmmﬂble(oewmsua@d,

met hyl pr edi sol one, 88‘ dos . cytarabine, wvincristine, and cisplatin);

V. EPOCH (et oposi de, V! ﬁgﬁ”? tine, and doxorubicin for 96 hours w th 20bol us

doses of cycl ophodphmarRe. (mﬂdhlofetaammeedlm%lém prggnisqre, @nfl gy PEATPRNe)
cycl ophosphami de, and

alteerkgtﬂ%s\}vﬂ?ABVD adnamycmldoxorubucm, bleomycin, vinblastine,
and dacarbazine); '

15 a ChiVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

o IMVVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);.

DHAP (dexamethasone, high-dose cytarabine, and cisplatin);

'D.ﬂ_O.Z.Z

ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
20 cisplatin);
| | R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
' and bleomycin);
S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone),
25 U. ESHOP (etopdside - methylpredisolone, high-dose cytarabine,
vincristine and cisplatin); o . '
V. EPOCH (etoposide, vincristine, and doxorublcm for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);

W. ICE (ifosfamide, cyclophosphamide, and etoposide);

X

30 CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
' and bleomycin); '
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,

" and bleomycin); and _
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X. CEPP(B) (cycl ophospham de, etoposide, procarbazine, prednisone, and

bl eonyci n) ; Y. CHOP-B. (cycl ophospham de, doxorubi cin,
vincristine, prednisone, 25and bl eonycin); and Z. P/ DOCE (epirubicin or
doxorubi cin, vincristine, cyclophospham de, and .predni sone). 175. A use of

t he nononeric calicheam cin derivative/anti-CD22 anti body conjugate
according to claim43 in the treatnent of a subject with a B-cell

30nal i gnancy conpra. sPMP@E nfepingtian i org doxorabipiat ivEweisting, riyelgresrhamife. -
treatment a therapeu 'ECFBTI\,?,EXIS&U ective anount of the conjugate. 176.  The use
according to claim175; erei r% the subject has a B-cell malign nc%. 177.
‘The use accovali fige teseclagtorditgeto wiaime1A3t e elne Hheranghirrly pledive -

+ l.ynphona. 178&&@ %hacsprf#\iéngcﬁtﬁoﬁl:aiﬂpu hti-OBeL fitBodye cBnjagdte s
mal i gnancy is a % dgkin's |yrphoma. 5179.. The-use according to_.claim
175, wHerein t hedr@mmt%rggt@lqr §°a%?h’ Frirgipistrafioniof PEner mﬂfﬁrﬁo@bﬂ?%'gﬁ ide

agents. 180. ThesgicafGN & BPaktQf @ trddinkrbregithe, QinardiM theCaumistietioniafi n
derivative is a gamma calicheamcin or a N-acetyl calicheam cin derivative.
181. The use acevpigxisgirugs igsalppted M wherein the bi oactive agents are

sel ected 10froma gr @l}%m(@l:léﬁﬂxdwhéﬁicﬂiﬂdiob@dbie&, vigtistind, fradtisorss, andr nones,
cytoki nes, anti-hornones, xanthines, interleukins, interferons, and
cytotoxic drugs. 182PFREP3GEE) according to claim 181, wherein the bioactive

agentsqhs an anti b®drCHAIBRycbhospaamales doxbraigcitovindristime, 288 pradméaoseh t he

antibody is directed inst a cell.surf . ant | ressed on B-cell
mal i gnanci es. 1518%. Cﬁ%k‘:&é@prh"’éeﬁ?'BidﬁgV'ngsglpgi éndld%ggdrﬁ%mwg 'ein the antibody
di rected agai nst cil IcCASUBORCeydopHogemamigepdessekicinnpBearbaingralieR¥diti es i s
sel ected froma group. i.Stl - i -CD19, anti-CD20, and anti-CD33
ant i bodi es. 185. T @%ﬁ%iwea%rﬁ: rﬁ?‘fr‘llaai% claim 184, wherein the anti-CD20
antibody is rituxiEalm-BACOEE(methetraxate, Migasmygin §oxyueiFiai HCIBTOSRIFENES n t he

cyt okines or grow h fact t Lo roup consisting of
hterl dokin 2 (I-2) ,Vﬁ‘%kn%{”%cgé‘%%ﬁg' ﬁﬁjdlge e -

ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
. cyclophosphamide, etoposide, feucovorin, mechloethamine,
~vincristine, predniso'ne, and procarbazine);

G. ProMACE-CytaBOM  (prednisone, methotrexate, ~ doxorubicin,

20 cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and

| vincristine); _

H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, b'leomycin, and leucovorin);

[. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);

25 J. ABVD (adriamycin/doxorubicin, bleomycin, vinbllasﬁne, and
dacarbazine); _

K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamy_cin/doxorubicin, bleomycin, and
vinblastine); _

30 - L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, yinblastine,
and dacarbazine); _

M. ChiVPP (chlbrambucil, vinblastine, procarbazine, and prednisone);



187. The use according to claim 181, wherein the hornone is a steroid
hornone and is selected from estrogens, androgens, progestins, and
corticosteroids. 188. The use according to claim 181, Wherein the
cytotoxic drug is selected from25 the group consisting of doxorubicin,
daunor ubi ci n, idarubicin, aclarubicin, zorubicin, mtoxantrone, epirubicin,
car ubi ci n, nogalanycin, nenogarll pltarubicin, valrubicin, cyt ar abi ne,
genti t abi ne, trifNurivlimes (isfaticeimethoeeets, taabisteposidglici t i di ne,

doxi fl.uridine, pe u RARRE i ribine,
deci t abi ne,. roxurQ% ﬁne ?th@aﬁg ffbé?ér'% c?u er ot'jlegrigtgpﬂfdoﬁfl%%n@eqt egaf ur,
30ti azof urin, adrPantpidAﬁ d@qagmtmsone imahﬁ@pq: gytambln%;a@ﬁ@pﬁt@ﬁ@ham de;
dacar bazi ne, . vi an ti PXAGH QINF d
mechl or et ham ne, pr‘e %ngngét%sg% 'ﬁgbzhlyﬁlré met hoe{ ?@@gtd géeefl ur%murr\%main S,

et oposisde, taxol, tasielattmal ogs, and mitonycin. -18dd- 189." The use

according to cl al @ 182ppelel B ABnbRRIARIYSSRR, | Holiiaid, wietiaseel the

nmononeri c cal i cheari cin vatl ve antl -CD22 anti body conjugate is
admi ni st ered t oget hendpleemy#d; or nore conbi nations of cytotoxic agents as

a part of a treat @n@AN@qD ilné\hﬁﬁcﬁdaﬂtrbﬁ@ oy i laha Pradinisoyiept oxi ¢ agents
is selected from _A (cycl OR hospham d%BBdoxoru(sH cin, vincristine,

pr edni sone, and prToc@VBeﬂzﬁCM@?phOBp  YIBYE IP0€)doxor ubi ci n,

vincrigtine, and meggH@@neleto&sm@OD eyl pppdissgtean ligh-dedenc cytatabies, and
predni sone); 10D. CAP-B % $ FE‘ g@pham de, doxorubicin, procarbazine,
bl eonyci n, vi ncri sti HESISAg 2 % EgnPl¥ne): E. m BACOD (et hot rexat e,

bl eonyci n, doxor ubi.cERQCtY ¢étopdeidep hamdriséine,vand rdogoruhiein Mx%ﬂph@swﬁb, and
| eucovorin); F. Pro P( ni.s r ubi ci n,
15cycl ophospham de, g@%ﬁﬁ q?&l ?R}b%?ﬁarqm%é%%td cﬁﬁ}mgdﬁ\%%gf ncristi ne,

pr edni sone, and erCHIEbafDBﬁam)de Gyclophosphamide, and etoposnde)

Pr oMAGE: Cyt aBOM IOr){ﬂdB'E%%)(r/?)é@E?%&fﬁﬁ?&ﬁd@%‘t%é@%&' Brocd¥ &g h&%mggﬂ@e

et oposide, |eucovorin _ cin V|ncr|st|ne)
MACOP- B (et hot r exat and Hiegoyeib); ci n, cycl ophosphani de, vincristine,

predni sone, bl eonmkei pycEIE, |(8§é‘ﬁ§b¥195;5ﬂ'9mlde doxorubicin, vmcnstme prednisone,

and bleomycin); and
_ - Z. P/DOCE (eplrublcm or doxorublcm vmcrlstlne cyclophosphamlde
20 ' - and prednisone). " :

173. The use according to claim 163, wherein the therapeutically effective
composition of the cytotoxic drug-anti-CD22-antibody conjugate - is
administered subsequent to the administration of one or more combinations
of cytotoxic agents as a part of a treatment regimen, wherein the combination

25 of bioactive agents is selected from:
A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone and
procarbazine),
'B. CHOP (dyclophosphamide, doxorubicin, vincristine, and prednisone);

O

COP (cyclophosphamide, vincristine, and prednisone);
- 30 o D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and predniscne),
E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamde

vincristine, dexamethasone, and leucovorin);
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| . MOPP (mechl oet hami ne, vincristine, prednisone, and procarbazine); J.
ABVD( adr i-amyci n/ doxor ubi ci n, bl eonyci n, vi nbl asti ne, and dacar bazi ne); 25K
MOPP (mechl oet hami ne, vincristine, prednisone, and procarbazine)
alternating with ABV (adrianyci n/ doxorubicin, bleonycin, and vinblastine);
L. MOPP (nechl oetham ne, vincristine, prednisone, and procarbazine).
alternating with ABVD (adriamyci n/ doxorubicin, bleonycin, vinblastine,
30and dacar bazi ne)F. ProMACE-MOR| VPFpr(sdmsQne;mbumeﬁhotrwﬁm ast§gxgrubicin,
procar bazi ne, and plr\/i?@p? a’mlde eto%JosnPéNP iBicbidripst am&dBioetRinhad,r exat e,
gag,

- and etoposi de); am de, net hot rexate, and -
_ etoposide);  P. D%PVlOJ@tlamrﬁ%W aﬁﬁ@mcé%‘r@gﬁt ari bine, and ci spI atin);

"Q ESHAP (et oposi g¢g, Pp@\ﬁmig@y%g@@l Of‘{grecjméahedOS@\eﬂMtrafa’i@l nédox@nbicin, -
- cisplatin); (cyclophospha e, et oposi de,
procar Bazi ne, predni §!ﬁ4\@h°§@?ﬁﬂmﬁ¢ e‘%?ﬁ@%“r' Jeugovensyiar ?r)g’r‘ilf’stt?' ycin, an

m t oxantrone, cytarabj,Rgstingpd predm sone); T. CVP- 1 (cycl ophospham de

vincristine, and prednl sone ESHOP (et oposi de, redi.sol
hi gh- dose cyt ar abithe MAGPR @iqt%re&ﬁ'@ (5’i°§‘ﬁ'|“g'tclnm)°y°"i‘g{395p S 8§| de,
vincristine, and dox@katPidserprédiisd@, bledfrycini aid leataweridpses of

Oy ophosphar e 900 BN lbSE AR el s e,
procar hgzi ne, predni s@vd gadidheomyckenibicibbY. bIEHEPEE. (\mhta%pﬁosrﬂmim de,
doxorubl cin, vincri Stdl Qaebaé)rqcsgni sone, and bl eonycin); and
K. MOPP (mechloethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine);
15 L. MOPP (mechloethamine, vincristine, predmsone and procarbazine)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,
and dacarbazine); ‘_
ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and efoposide); '
20 MIME (methyl-gag, ifosfamide, methotrexate, and etoposide),

DHAP (dexamethasone, high-dose cytaribine, and cisplatin);

L T O ZE&E

. ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and
| cisplatin);

R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, -
25 and bleomycin);

S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);

T. CVP-1 (cyclophosphamide, vincristine, and prednisone);

U. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,

vincristine and cisplatin);

30 V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);

W. ICE (ifosfamide, cyclophosphamide, and etoposide);
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Z. P/ DOCE (epirubicin or doxorubicin, vincristine, cyclophospham de, and
predni sone). 190. The use according to claim 181, wherein the
therapeutically effective dose of 20 the nononeric calicheamcin
derivative/anti-CD22 anti body conjugate is adm nistered prior to the

adm ni stration of one or nore conbinations of cytotoxic agents as a part of
a treatnent regimen, wherein the conbination of cytotoxic agents is

sel ected from  X. CEPP(B) (cycloppospriame, (elpedifr orrprriArdRS, BIGR0IFORT ci n,
vincristine, prednis 25procar bazi ne) ; _ _ B. CHOP
(cycl ophospham de;. dgﬂﬁpﬁg?‘gflﬁﬁ vincristine, and prednisone),; o
.C. COP (cycl ophosphafHfR-Byi(amlanheppramidad 49_?‘@@?@!0%n‘é’)‘{”sﬁi‘e’(ﬂlﬁgB@_mep
(cycl ophospham de, dqy LG LAY ocar bazi ne; bl eonycin, wvincristine, and
~ prednisone); 30E m%ﬁ%g %’E’rﬁ&ﬂ?exate, bl eomyci n, doxor ubi ci r}_l , :
" cycl ophosphami de, i REPPSEI f‘?@}fuﬂé‘i@a%t@%@_‘b’ﬁ@!”'a‘HEP”ISB'EF‘co%Fh]‘?H@)’,Sp janide,
Pr oMACE- MOPP( pr edni sgpg phRihReh&eXat e, doxor ubi cin, . S
cycl ophosphani de, et oposi de, | eucovor.i n, nechl oetham nef‘ﬁ Vi nGri IF'[I ..
predni sone, 1dAd TpeoksR b@»é:fprﬁigp; tqy claim 163, wherein the. therapeutically efiective

Pr oMACE- Cyt aBOVEahggaliisrones Miehotytetaice, daigodniitCD2Tantibpdl opdvogighie de,

et oposi de, | eucovorin, cytarabine, ble cin, .and wvincristd X COP-B
(met hot rexat e, @ENGISIBIELIPISUSTY '&‘péﬁbg'btfo?% qiseetgd ﬁ%?'P%ta} %%F, ‘J'L#]flg%(eeakhogoeg{‘: ,
predni sgne, bl egRE LI manshaneigs oaral bistjonally compriding MBPBr (moee hdrokinktigrisne,
vincristine, prednisone, and procarhbazine). . - oot
ABVD( adr i anyci nPgWStroﬁlﬁia@Fﬂt,s S Pﬁ? *JF%%‘P%%??%@?%%F e&%@é?eb%°zr??{’é§t§°”r<. MOPP
(mechl oet ham ne of wytopkicEgents is geledad Fome, and procarbazi ne) alternating
with ABV (adrianycjn/doxorubj gl ' ideBiigst bRghisod® landVOPP
(mechl oet ham ne, vincristi ?@FF" B%%%aggﬂ%,cdogﬁﬁﬁ%?]dcar bazi h'g) aﬁ)er’nanti ng
with ABVD (adrianyci mfebexeszinisd.ci n, bl eonycin, vinblastine, and
dacgr bagi “)e)? M Gl iRk ¢hcRbRRIMGHTide, HoRbHuBRIN, BiReridihe CaHdimédmeonegnd

redni sone) ; o
P N C. COP (cyclophosphamide, vincristine, and prednisone);

D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone);
E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

20 ' vincristine, dexamethasone, and leucovorin);
F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophosphamide, etoposide, leucovorin, mechloethamine,

vincristine, predniso'ne, and procarbazine); _
G. ProMACE-CytaBOM* (prédnisone, methotrexate,  doxorubicin,
25 cyclophosphamide, etoposide, leucovorin, qytarébine, bleomycin, and
vincristine); ' _ _
H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorin); |
1. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);
30 J. ABVD (adriamycin/doxorubicin,  bleomycin,  vinblastine, and

dacarbazine);
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N. | WP-16 (ifosfam de, nethotrexate, and etoposide); 200. M ME

(met hyl -gag, ifosfam de, nethotrexate, and etoposide); P. DHAP

(dexanet hasone, hi gh-dose cytaribine, and ciscplatin); Q ESHAP (etoposide,
nmet hyl pr edi sol one, hi gh-dose cytarabine, and cisplatin);

R CEPP(B) (cycl ophospham de, etoposide, procarbazine, prednisone, 25and

bl eonycin); S. CAMP (lonustine, mtoxantrone, cytarabine and prednisone);
T. CWP-1 (cycl Oph%pN@PWQmthIB@ﬂhb&td@e\nm@tlrﬁH G;S}Bdirsm) ;and. prE&‘an@zme)

(et oposi de, nethyl predi sol one, ristine an
cisplatin); 30V. EPOBPTRtNH iﬂaeg&{/\?né?q yﬁ@ dboéﬂﬂl ?%%?%Ycﬁn 'f o"‘lind%
hours wi th bol us dOSemeEtmEjCl ophospham .de and ‘oral . predm sone); W ICE -
(ifosfam de, cycl ph&@%@ 1de,, and et oposi de) (

“(-cycl ophosphar ni dg-' o?ﬁ“&gf’m%ﬁ%@éﬂeﬂa\%%gﬁg%rpera%rl"g‘:rorr%é angoﬁ?rbazm? n); Y.
CHOP- B.5'(cycl ophosphanérdeungjwm)ABMDCdadrian’iydoldiozmmhlem pbedwp@oweblaam
bl eonmycin); and Z. P/ D%E%%Eg b| cin or doxorubicin, vincristine,

cycl ophosphani de, ang” 191. The use according to claim 181,
wher ei n t he t her apduChtdR gphm‘rérebu¢ilveirldbts‘$133fpmdaé)azmezoﬁ@d predoigpi®heani ci n

der | vat veranti - g2 ab ROMNEAYL ARl fore-RUEILBbSLSE), Subsequent to the

admi ni stration of one or i nat ot oXi ¢ agents as a part
of a treatnent reg@nMMEvm‘@rﬂaM'-ﬁag.H@Sfﬁiﬁiﬂena@m@frﬁe@ﬁe tﬁ“é@é@ﬁ%@ehgent S is

sel ectgg from CHOPPopyelapbasphagldls, mg)as%ramrrsuna a¥d BiSpiaY)i ne,

predni sone, and proc ham de, doxor ubi cin,
vincristine, and pRe&Sirédhdyt PQS@EP”(@WP@SP?B@B%&H%“S\% taal r]emea"“{o:nd

pr edni sone); C. cisplatin);
R. CEPP(B) _(cycloph'ds':éhamidé,"' etoposide, procarbazine, prednisone,
and bleomycin); . ‘
15 ' S. CAMP (lomustine, mitoxantrone, cytarabine, and prednisone);

—

CVP-1 (cyclophosphamide, vincristine, and prednisone);
U. ESHOP (etoposide, methylpredisolone, high-dose  cytarabine,
vincristine, and cisplatin);
V. EPOCH (etoposide, vincristine, and doxorubicin for 96+ hours with
20 bolus doses of cyclophosphamide and oral prednisone);

. ICE (ifosfamide, cyclophosphamide, and etoposide),

X =

CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin); |
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone,
25 : and'bleomybin); and
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
and prednisone). \
175. A" use of thé monomeric calicheamicin derivative/anti-CD22 antibody
conjugate according to claim 43 in the treatment of a subject with a B-cell
30 ~ malignancy comprising administering to a patient in need of said treatment a
therapeutically effective amount of the conjugate.

176. The use according to claim 175, wherein the subject has a B-cell malignancy.
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CAP- BOP (cycl ophospham de, doxorubicin, procarbazine, bleonmycin, D
vincristine, and prednisone); m BACCD (nmethotrexate, bleomycin,:
doxor ubi ci n, cycl ophosphanide, E. vincristine, dexamethasone, and
| eucovorin); 20F. ProMACE- MOPP( predni sone, et hot r exat e, doxor ubi ci n,
cycl ophospham de, et oposi de, | eucovori n, mechl oet ham ne, vincristine,
predni sone, and procarbazine); 'G

Pr oMACE- Cyt aBOMpes adei socadingt teototamat!@s doveraibi tbenB- -cell malignancy is a
cycl ophosphanmi dF %t gposi de, | eucovorin, cytarabine, bleonycin, and
25vincristine); Ypgp -B (et hotrexate, doxorubicin, cycl ophospham de,
vi ncri‘stine178i Yeel udemcpnrchndntosola@‘l 1BV ewivgtsim thea Beeallealisngnen s ah Noryopp

| ~(mechl oet ham ne predni sone, and procarbazine); J.
ABVD( adr i anyci nﬁagéﬂfg Wth%ﬁbal eonycin, vi nbl asti ne, and 30dacar bazi ne K.
MOPP ( ng2chl ag@ehadhewes actordinggoiotaim Hﬁemeswéﬁe ‘éﬁmuﬁt%ésa?%i‘f Sifrpd wi

alternating wt Qnéa‘@/mﬁ mglaaé,q&gxor ubi ci n, bl eomycin, and vinblastine);
-18hh- L. MOPP am ne, vincristine, predpisone, and procarbazine)
al t er nati ng Mot ﬂ"hABv@ E(Q@drd"@gﬁﬂ: claire I Er WhREit they calisheamign 3?5‘1“@?‘5%'? e and

d?gg;f)gghg)e) Mgargm fa'?ct(éa?rlnﬂﬁ%FJQWb&etylﬂaﬂ@éﬁdlﬁﬁerIM|%ar bazi ne, and
P 181 The use accgrdm%s’gcoagpmgneﬁge \}vrrtlgrtenrnet)t(wgtb?éac%ve a%ggtgoa%é dse dcted

10 from a group consisting of antibodies, growth factors, hormones, cytokines,
anti-hormones, xanthines, interleukins, interferons, and cytotoxic drugs.

182. The use according to claim 181, wherein the bioactive agents is an antibody.
183. The use according to claim 182, wherein the antibody is directed against a
cell surface antigen expressed on B-cell malignahcies.

15 184. The use according to claim 183, wherein the antibody directed against cell
surface antigens expressed on B-cell malignancies is selected from a group
consisting. of anti-CD19, anti-CD20, and anti-CD33 antibodies.

185. The use according to claim 184, wherein the anti-CD20 antibody is rituximab.
186. The use according to claim 181, wherein the cytokihes or growth factors are
20 selected from a group consisting of interleukin 2 (IL-2), TNF, CSF, GM-CSF,
-and G-CSF.
187. The use according to claim 181, wherein the hormone is a steroid hormone
and is selected from estrogens, androgens, progestins, and corticosteroids.
188. The use according to claim 181, wherein the cytotoxic drug is selected from

25 the group consisting of doxorubicin, daunorubicin, idarubicin, aclarubicin,
zorubicin, mitoxantrone, epirubicin, cérubicin, nogalamycin, menogaril,
pitarubicih, valrubicin, cytarabine, | gemcitabine, trifluridine, ancitabine,
\enocitabine,' azacitidine, doxifluridine, pentostatin, broxuridine, capecitabine, -

_ cladribine, decitabine, floxuridine, fludarabine, gougerotin, puromycin, tegéfur,

30 tiazofurin, adriamycin, cisplatin, cafboplat_in, cyclophosphamide, dacarbazine,
vinblastine,  vincristine,  mitoxantrone,  bleomycin, mechlorethamine,
prednisone, procarbazine methotrexate, flurouracils, etoposide, taxol, taxol

analogs, and mitomycin.
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0. MM (nethyl-gag, ifosfam de, nethotrexate, and etoposide); P. DHAP
(dexanet hasone, hi gh-dose cytaribine, and cisplatin); Q ESHAP (etoposide,
met hyl pr edi sol one, hi gh-dose cytarabine, and cisplatin); 10R CEPP(B)

(cycl ophospham de, etoposide, procarbazine, prednisone, and bleonycin);

S. CAWP (lonustine, mtoxantrone, cytarabine, and predni sone); T. CVP-
(cycl ophospham de, vincristine, and grednlso ESHOP

(et oposi de, 18t 'Iﬁ'W peearesiiondo ciaingABdowkere i thp él'Eﬁrﬂ%eu’“fBW #fiactivg fore %fnd

cisplatin); V. %n@%ﬂ@oéaﬁlgﬁearﬁlbiﬁcrdeﬁﬁétﬂ@/anﬁ-'@bﬂoéﬂﬁb&dycchanJQzﬁte9ﬁ hours
wi t h bol us doses cycl ophospham de and oral predniso

W | CE (ifosf arrp@j@lm%g}'@qﬂ&gﬁﬂﬁw\&%% ordﬁgfeézpmna@s) of cytgtoxu: agentsasa  y

CEPP(B) (cycl opb@@ @h@mé@meﬁﬁ @E%rﬂ&rvhé}élﬂqaé kemibietion bt dRictxieagelaisd
bl eomycin); Y. Hl:]ycl ophospham de, doxorubicin, vincristine, - -

pr edni sone, andSﬁP%tS‘ﬁ{fe and Z. P/ DOCE (epirubicin or
doxor ubi cin, vincra, SCH@PP wyeloppbxphahngg, dexombidin vednstihen e)ednBoidandThe use:
according to claim 181, wherein the therapeutically effective dose of the
nonomeri ¢ cal i cheani Bid7aEhariNght i ve/ ant i - CD22 ant i body conjugate is

adm ni st ered t ogettheCH®R (cyabpiacsphbmitie, dbxarobieid, wgaistise, andopedinisanehace

anti gen on B-cell i ngi es y one or nore -
conbi nati ons of cyﬁgbﬁ@yéaﬁqsgﬁ%@ Q[a%pwgrgf&g arﬁf&gg@ ?r%ﬁrhg regi men, wherein
t he cotdi nati on 30of CAPLB@Qx(cycl@;gmspbamsiesdbmu@dnf proarbazingHaipemycin,

(cycl ophospham de, I,C tine, prednisone, and procarbazine);
B. CHOP (cycl ophosph%%&lc’iéml érﬂj p&é%ﬂ%{;.‘r@ vincristine, and prednisone);
“m- BACOD (methotrexate bleomycin, doxorubicin, cyclophosphamlde

vincristine, dexamethasone, and leucovorin); : _

F. ProMACE-MOPP (prednisone, methotrexate, doxoiubicin.

15 cyclophosphamide, etoposide,  leucovorin, mechloethamine,
vincristine, prednisone, and procarbazine);

'G. ProMACE-CytaBOM  (prednisone,  methotrexate,  doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and
vincristine); _

20 H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
prednisone, bleomycin, and leucovorin); ' _

I. MOPP (mechloethamine, vincristine, prednisone, and procarbaiihe);

J. ABVD (Iadriamycin/doxorub'icin, bleomycin, -vinblastine, and
dacérbazine); ' .'

25 K. MOPP (mechloethamine, vincristine, prednisone, and procarbézine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and
vinblastine); |

L. MOPP (mechloethamine, vincristine, prednisone, and procarbazine).
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,

30 | and dacarbazine);

M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone); '

Z

IMVP-16 (ifosfamide, methotrexate, and etoposide);

0. MIME (methyl-gag, ifosfamide, methotrexate, and etdposide);
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C. COP (cycl ophospham de, vincristine, and predni sone); D. CAP-BOP

(cycl ophospham de, doxorubicin, procarbazine, bleonycin,- vincristine, and
pr edni sone) ; E. m BACOD (net hotrexate, bleomycin,

doxor ubi ci n, cycl ophospham de; 5vincristine, dexanmethasone, and

| eucovorin); F. ProMACE- MOPP( predni sone, net hot r exat e, doxor ubi ci n,

cycl ophosphani de, et'oposi de, | eucovori n, mechl oet hanm ne, vincristine,

predni sone, and priBcaHh2 (drpmethasone, high-dose cytaribine, and cisplatin);

Pr oMACE- Cyt aBOM pr A0, @RIJASHE £ ik tByISR¥RDINAEC iHIgh-d6ky el ppiarphard de,
‘et oposi de, | eucovorin, cytarabine, bleonycin, and vincristine); H MACOP-B
(et hot rexat e, doxor WFPHEYUA) cycl ophosphani-de, vincristine, prednisone,

‘bl eonycin, and | eugovsERMB) (cyclophoshbharYBBP efdpesidk 0 g dtardrthe, \pratnidosk) ne,
predni sone, and procarbazine); 15J. : _ -
ABVD( adPi anyci n/ doxordMiR¢MM¥¥™Honyci n, vi nbl ast i ne, and dacar bazi ne); K. MOPP
(mechl oet ham ne, vEnarAMPi(RMUsHiE dtoxantoneaBrtabireaabaprate)soad)t er nat i ng
with ABV (adriamycin/ rubi cin, bl eqmycin, .vinblastine):.. L. MOPP
(mechl oet hami ne, v%rncq(\(?é‘ﬁi(ﬁ%ﬁlo%"émﬁ@gﬁe‘”%ﬁt”ﬁ'(?Egrpﬁ%dﬂ'sr?bf)‘mal ternating
with ABVD (adri anyui resiapr uliteposidebl enetygiprediselonb| adigmeéoseandytarabine,
dacar bazine); M Chl \CPPri%f:he! é)roagig’):jgtiml)_, vi nbl astine, procarbazine, and
predni sone); N. | MWP- el RN LR TR €, met hotrexate, and etoposide);
0. M MEo(net hyl - gay, EROGHa(etamsideptvMrerisineatand dexprabicipotor i) hows paitpHAP
(dexanet hasone, hi gh- e Ll andnigl atdi Bedni@ HAP (et oposi de,
nmet hyl pr edi sol one, hibg‘n?‘fsd%o%égg%@%ﬁe, éﬁ%ggélj g%‘l Et?dr_?? ;on . CEPP(B)
(cycl ophosphani de, Vétlepogpsfamides oyslarbazphamiderangrateriide)and bl eonycin);
30S. CAMP (| onusti ge,~md &8 FahRIE 2 Rt KR siRN ridREkHiIfO NRednidone CVP- 1
(cycl ophospham de, R\'/icr;\%jr)z@?@g,) Qﬁoc?ppr edni sone)! ® a (

an eomycin),;

15 ' Y. CHOP-B. (cyclophosphamidé, doxorubicin, vincristine, prednisone,
and bleomycin); and |
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
and prednisone).
190. The use according to claim 181, wherein the therapeutically effective dose of
| 20 the monomeric calicheamicin derivative/anti-CD22 antibody conjugate is
administered pridr to the administration of one or more. combinations of
cytotoxic agents as a part of a treatment regimen, wherein the combination of
cytotoxic agents is selected from:
A. CHOPP (cyclophosbhamide, doxorubicin, vincristine, prednisone, and
25 procarbazine); | .
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
C. COP (cyclophosphamide, vincristine, and prednisone); _
D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,
vincristine, and prednisone); '
- 30 E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

vincristine, dexamethasone, and leucovorin);
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U. ESHOP (etoposide, nethyl predi sol one, high-dose cytarabine, vincristine

and cisplatin); V. EPOCH (etoposide, vincristine, and doxorubicin for 96

hours with bol us doses of cycl ophospham de and oral prednisone); W I|ICE

(i fosfam de, cycl ophospham de, and etoposide); . X. CEPP( B)

(cycl ophospham de, etoposide, procarbazi ne, prednisone, 5and bl eonycin); Y.

CHOP-B. .(cycl ophospham de, doxorubicin, vincristine, prednisone, and

bl eomycin); and ZF. PDOGEEMDPRbI clomedrisaexor uBiedIoNeXatencr | doxpHEIcn,

cycl ophospham de, an i 1 i he in@ “MpRRABEIhEmMine,

.calicheam cin deriva %R%’?‘g%é%@g 2 a%t%?gscl)%le;l; c%ﬁeﬂ\gg{‘é according to claim

43 in the manufact urénaoistine rdiivsensnand éfOC?Wé‘Z'PP&éat ment of a proliferative

di sorder. 194. Thesu 1) 10 IdMisd8s8, Whehetrexdidle cadxbabrmyicin is
i ERMREE O, IpRids

gama cal i cheam cin or _ eam cin. 15195. The uyse according to
clai m 193, wherein tbysiqphosphamige, etePrRidsy ieHePVREN. £YiBraking. b?i%an?vgwaﬁe& 196.
The use according toviﬁgﬁgﬁ%)l%, wherein the B-cell malignancy is a

Non- Hodgki n' s | ynphona. ' 197. The use ,accorldi ng to .gl a\}. mr%%?é

wherei n the nedi cdteNAGHITBofmagthgirexgiEs Sp¥ITLRE N AL RNORBIAMEP o LY PUE agent s.
198. The use of cl ai gxekPdoseVhredRidhe! Reobicinciridieueyerity are sel ected froma
group consisting of antibodies, growth factors Qr non j.n8s,
anti - hor nones, xardt hM&¥, (mﬂ?@??t@%wﬁ ‘{'”?rﬁt‘%‘?@ﬁ%’ Ssorg’gh%%cglrt%%rg%"gédr ugs.
199. The .use accorgdi pgVID Claaiigmi@fdéxontisiciej n blbempiimac tinbastigent @nids an
anti body. 25200. The:use accarding to claim 199, wherein the antibody is
directed agai nst a cgf"?argﬁﬁ'?&:e anti gen expressed on B-cell malignancies.
201. The use accorkli NgOP® @hehined@Oninavhénaisting, heredRisenfo APddprPetP@dNAgai nst

cell surface antigens,expless on Ry cell. ' BRiesn. | ShisEhRre edinkr om a
group consi sting of 3“?5”8@9%%%@7@%,”agﬂjglng%?(i -CD33 ant i b)gqc;lviI es. 30202.

The use accordi ng tovinbkastm®02, wherein the anti-CD20 antibody is

rituxi ng' 203. The @C@%’cqio@%a%eglmdﬂstlr%}’prlébﬁé@ﬂe‘?_atnlaepré&érﬂﬁirﬁas or
growm h Tactors are selected froma group consisting of interl etéllgsgng
(1L-2), TNF, CSF, QvetspatiahyticABSP. (adﬂqu@/doxorubl in, bleomycin, vin :

and dacarbazine);

ChiVPP (chlorambucil, vinblastine, procarbazine, and prednisone);
IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

DHAP (dexamethasone, high-dose cytaribine, and ciscplatin);

ESHAP (etoposide, methylpredisoloné, high-dose cytarabine, and

20

0D TVOZE

cisplatin); |
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine: prednisone,
25 and bleomycin); |
S. CAMP (lomustine, mitoxantrone, cytarabine and prednisone);
T. CVP-1 (cyclophosphamide, vincristine and prednisone);
U. ESHOP * (etoposide, methylpredisolone, high-dose  cytarabine,
vincristine and cisplatin);
30 V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone); -

W. ICE (ifosfamide, cyclophosphamide, and etoposide);
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204. The use according to claim 198, wherein the horrmone is a steroid
hornone and is selected from estrogens, androgens, progestins, and
corticosteroids., 205. -The use according to claim 198, wherein the cytotoxic

drug is selected from t he group consisting of doxorubicin;
daunor ubi cin, idarubicin, aclarubicin, 5zorubicin, mtoxantrone,
epi rubi ci n, carubicin, nogal anycin, nenogaril, pitarubicin, valrubicin,

cytar abi ne, genti abCEEP(B) idyiclophetiphemiden cetopasiidre, ProedBazipappisenisone,
azacitidine, doxifl 'Uéﬁdjl)l??myﬁﬁrt ostatin, broxuridine, capecitabine,

cl adri bi ne, decitabine, oxuri'di ne, fl udarabi ne, gougerotin, puronycin,
tegafur, tiazof uriva, CHER-Bm/eysiorhesmiaeitien do¥eikBish aY! ‘H*,St'E%chE?&HﬁQg%am de,

dacar bazi ne, 10vi nbl b i) and
vincri stine, mtoxant %Zéng, gf“é’S’r?%/_ci n, nechl or et ham_ne,

1] 1 .predni sone . .
procar bazi ne net he r BIRPEE fanikbighagt Id§?<°ré‘P55bsY'QFé',St'F%x Yc,lqp(t?‘ﬁ%rfam'g?lal 0gs,.
and m tonycin. 206. IH@p is@ggprdi ng to claim 198, wherein the cytotoxic
drug is a conbination selected from

( r 15A. CHOPP (cycl ophospham de
doxor ubi ci n,19¢i hee Hee PAerdinada siaip ig! .aweﬁrswotea#b%a?%%bc?f"v efPeC%".e d6se of
B. 0(403 |(Cy(r:1| Opﬂﬁsﬂjgﬂi&r@ic dancheatiichi rmgrivétwerdnstdm smtitogyr ednilgateels; C.
COP (cycl ophospham de, vincristi an redni. so : N D.
CAP- BOP ( cycl opRg8f¥RigRedey a?%ef‘ﬂgq @Fn?drﬁpgg%{r' nalzgf%lrée, O[)P&W%Tﬁlﬂanéns
20vi ncigstine, aneterosidnigentsels;a fart of BRESMeniretdiroen extErein the ewnpioatien
doxor ubi ci n, Cyc{ﬁgg‘ﬂsgham% in crjfggni, ne, dexamet hasone, and | eucovorin);
F. ProMACE- MOPPPPRRVE 98Nt RBEY Y IPY: doxorubicin, _
cycl ophosphani de, et.o@ebRR (¢ yelopbusaham ide clokoribisimivinsTisi®y PrRdPisene mnd
predni sone, and pr oca;obc%;gé}ﬁ)e, G ‘

Pr oMACE- Cyt aBOM pr edhi sone, rret);hot rexate, doxorubicin, c%rg:l 0 hqsgh?_m' de,
et oposi de, | eucovdB.i GH@R (eyciaphpgphamidss FPrerHbicRnMNGIIFER q By 51915 ne),

T e R0 79 R vl g poardy v 1711 e
D. CAP-BOP (cyclophosphamnd’e, doxorubicin, procarbazine, -bleomycin,
vincristine, and prednisone);
E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin); ,

20 F. ProMACE-MOPP (prednisone, methotrexate, doxorupicin,
cyclophosphamide, etoposide, - leucovorin, mechloethamine,
vincristine, prednisone, and procarbazine);

G. ProMACE-CytaBOM  (prednisone,  methotrexate,  doxorubicin,
cyclophosphamide, etoposide, leucovorin, cytarabine, bleomycin, and

25 vincristine);

| H. MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine,
fixed dose prednisone, bleomycin, and leucovorin);
I.. MOPP (mechloethamine, vincristine, prednisone, and procarbazine);
J. ABVD (adriamycin/doxorubicin, - bleomycin, vinblastine, and
30 dacarbazine); B
K. MOPP (mechlbethamine, vincristine, prednisone, and procarbazine)
alternating with ABV (adriamycin/doxorubicin, bleomycin, and

'vinblastine);

-18hh-



| . MOPP (nechl oetham ne, vincristine, prednisone, and procarbazine),

J. ABVD(_ adr i anyci n/ doxor ubi ci n, bl eonyci n, vinblasti nel,oand dacar b:)zi ne) ;

K. MOPP (nechl oet ham ne, vincristine, prednisone, and procarbazine) ’
alternating with ABV (adrianycin/doxorubicin, bleonycin, and vinblastine);
L. MOPP (nechl oetham ne, vincristine, prednisone, and procarbazine) ’
Salternating with ABVD (adrianycin/ doxorubicin, bleonycin, vinblastine, and
dacar bazine); M ChINMBPH( (mécmnmtﬂwmné,, VIm:rrlEtbll'\asPi'afii@lSOﬁ"F‘,oé@ﬁJ IPEGRHRAZINgAd

-predni sone); N. | MWP- 16 Wledth

& SA
0. MM (nethyl - gag,al Y 'Pam t&% otr xan{/e g“ﬁ"é‘c'@t o%os?ﬁgg) rﬁlJ;L@()Sligne DHAP
(dexanet hasone, hi gfnmﬁa@adgazalei bi ne and cisplatin); Q ESHAP (etoposide,

met hyl predi sol one,, Cg\ g:%loﬁ%fn@ﬁcfﬁbtﬂﬁlaswdeO‘éFHa%tn'enénd pRdniE&( B)

(cycl ophospham de procar bazi ne, predni sone, ‘and bl eonycin
'15S. CAWP. (| onust MeWVﬁ-ﬂ@kle%% m@?@tﬁ?’%@ pad e&?RPstﬂeédm sone) ; rr¥ &/P— 1

(cycl ophosphani de,q nﬁé éﬁE{h@?gagaﬁgszﬁwmﬁe’xaﬂé aﬁﬁb@oéneé)oms' de,

nmet hyl pr edi sol one ose-cytarabi ne, vi ncrlstlne | at
V. EPOCH (et oposi e, DHAﬁddﬁéﬁmﬁ’i@aSO&ﬁd""%}@GF%BWE?'W“?oz?“ pﬁ Fsaw: ?%1 20bol us

doses of cycl opho%ph ghde aad &r(@

P rl% rSsEdnie, . high-doSE ¢ytdrasihariadd,
cycl ophospham de, g et oposi de) ﬁg P(B) (cycl ophosphanm de, etoposide,
procar bazi ne, prednl §'§P|‘é'“n and bI eorry0| n) Y. CHOP- B.

(cycl oghosphan de,r dexepu) ¢dyd

yBlopNdspRBfidd, Netopide] nprecarbazigSapredBseasy ci n) ;
and Z. P/ DOCE (epirub
and predni _s_one§ p Uallqgiolgo%rycgfxor ubicin, vincristine, cycl ophospham de,

S. CAMP (lomustine, mltoxantrone cytarablne and predmsone)
T. CVP-1 (cyclophosphamide, vincristine, and prednisone),
u. ESHOP (etoposide, methylpredisolone, high-dose cytarabine,
15 vincristine and cisplatin); '
V. EPOCH (etoposide, vincristine, and doxorubicin for 96 hours with
bolus doses of cyclophosphamide and oral prednisone);
. ICE (ifosfamide, cyclophosphamide, and etopdside);
CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,

X =2

20 ' and bleomycin);
Y. CHOP-B. (cyclophosphamide, doxorubicin, vincristine, prednisone, -
and bleomycin); and . '
Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide,
_and prednisone). ' '

25 192. The use according to claim 181, wherein 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 combina{ions
of cytotoxic agents as a part of a treatment regimen, wherein the combination

30 of cytotoxic agents is selected from:

A. CHOPP (cyclophosphamide, doxorubicin, vincristine, prednisone, and
procarbazine); '
B. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone);
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows the am no acid
sequence of the CDRs of nopuse nonocl onal antibody 5/44 (SEQ ID NOCS:1 to 6).
30Figure 2 shows the DNA and protein sequence of the light chain variable
(Vu domai n of nouse nonocl onal anti body 5/44. Figure 3 shows the
conpl et e sequence of the heavy chain variable donmain (VH) of nouse

nonocl onal anti body 5144. Figure 4 shows, th .str§1_t egy for renoval
of the gl ycosyl at iGnCOR (eyaernopRRATIG e VINGRR: 37 F@%ﬂ?—(@e ' Figure 5
shows the graft desigapighp ibRiphddphdraiat, ehrimbiseqrecarbazibbkl@omngeirt, he
human germline acceptor franmework sequence. Vertical lines indicate 5

di fferences between WHEREN&RNIRIABNSEY] dues. Sequences underlined i ndicate
donor resi dues whigghgxeobegittfcicxatsblidomyicre dgratibicinCBRéopapephiamldgat ed in
bold italicized Iette_rs_q("_not sho for DP -'%é' qir%f-t gL1 has 6 donor
framewdr k resi dues, YP2H4S: dﬁ“ﬂ%@”% on8“YRe™gr aft design for the 5/44
heavy chai n sequenceprdfXCEMOPR 10 (freamisogsr m Imatieoteesatept or dfxoarevr k

sequence. Vertical lines indicate differences no n

resi dues. Sequences GHARRNCSRRAMIAR] CE{%WS‘SSm :P%sc}wugs mﬁ%ﬁﬁﬂﬁg@%ﬁﬂ%en
retai ned in the graf vincfidtine, prednisonk, @adedodanbazine)ci zed, bold letters (not
shown for DP7). Gafts é h : or FlefiBRandtk I eghnasicinG afts
gH5 and gH7 have 4§d%ﬁ%@K€F?§@a\/\%€§@ r:@?%cg]eﬁc's%gla?%ure 7 shows the p of
vect or {@VRR14. Fi gur ey8ogtiospisartide, eteposifie viegeyeripiuterabine, tF‘?Qj[])"‘é”v9ar@hows

t he Bi acore assay re%l%]lcha. )gj the chinmeric 5/ 44 nmutants. . Figure 10 shows
- the ol igonucleotides FSr="Eraa gHlL and gL1 gene assenbli es. iffi urei. 1 shows
the plasnid map ofHi MACGRE Geethoteatats. GReppbiGs £XgPRNOSPHRM egg'PEr'si'Qe'shOV\/s

the plasm d map of i@Egg.—ﬁg%%%lamwﬁ,gn&@ﬁ@ovéﬁiﬁ)‘}% L1). Figure 13 shows the

‘ol i gonucl eoti de cassettes used to nmake further grafts. Fi a graph

| ure 14. i s
whi ch shows a conpkt MPBR (msegethamninee MneTSiHr RELREPT AL gfoe?arbr%'f}gz 5/ 44
antibody and graftgd Afd an{adiriamycin/doxorubicin, Fbgergcit ivinizlaginaph avt ch
shows a conpetition assa)é bet ween fl uorescently 25| abel ed nouse 5/44
anti body and grafted 9257 P8A0®: Figure 16 shows the full DNA and protein
sequence of the grgf tiedphemathathdmight viotristins, prednisone, Ringli pwcarpariseh

coni ugat s, S0Fi gure. semetas i ARN ARG ARBRTBETLERSAT Eiletl) |

growt h of L. MOPP (mechloethamine, vincristine, prednisone and procarbazine)
20 alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine,

~ and dacarbazine);

ChlVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

IMVP-16 (ifosfamide, methotrexate, and etoposide);

MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);

DHAP (déxamethasdne, high-dose cytaribine, and cisplatin);

ESHAP (etoposide, methylpredisolone, _‘high-dose pytarabine, and |

25

pmwozZE

cisplatin); .
R. CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone,
and bleomycin);
30 S. CAMP (lomustine, mitoxantrone, cytarabine, and pre_dnisone);
T. CVP-1 (cyclophosphamide, vincristine, and prednisone); ‘
U. ESHOP (etoposide, methylpredisolone, high-dose  cytarabine,

vincristine and cisplatin);
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RAMOS B-cell | ynphona. Figure 19 is a graph which shows the effect
of CMC-544 on large B-cell I|ynphomas in an in vivo xenograft nodel in nude
mce. Figure 20 is a graph which conpares the effects of CMC-544
made with the CMA-676 conjugation process and the CMC-544 conj ugation
process on the growh of RL |ynphoma. Figure 21 is a graph which shows that
rituxi mb (RituxanTm-treated |arge RL | ynphoma is susceptible to CI\/C 544
treatment. Figure \R2EPQCH (gtaptsidehi \drcristioews 2t &logerubisty & $§ xSy

(R tuxanTM on the Cb{énﬁ’é@a‘é %o%& hdRbhSMeea4d ordligestirtsod)i S a graph which
shows the effect of T %uﬁﬁs maE thuxar?{' pasd C?VA 67690npt he

survival of SCl D Wc@ﬁmlfpﬁfabi'%éwlﬂ@'t% gaideyand QRRW B | ynphoma. Figure

24 is a graph which gh t h§cBbh&HharfiddMiopdkdde I prbsarbaBie, ( ficdtisa and
CVA- 676 on the survi vangB) g'g Em ce Wllth di sserrel n%t ed late %I\/DS ﬂé@fﬁi

| ynphorfa. Fi gure 25 Rd Blegm¥p)iwhi ch shows the effect of CMC-544, rituxi mab

15(Ri t uxanTm), andy, CMQIO@’ZQ QBydldgfhospﬁe\thMél dokorBEici, niieisting, hpetidasens,nat ed
| at e RAMOS B |'ynphonma. ure 26 i,s a graph which shows the effect of '
CMC- 544, rituxi mab (Pﬁ‘qgﬁ mYR)) @33fd OMA- 676 on the survival of SCI D nice

wi th di sseni nat ed # apmEANMIEpRubiyiApboRRxoruBR, QumaisTe, i sycorpapiamibé.ch
shows the effect of C'\ﬁ:predmsoﬁéf uxi mab
10 193. The use of a monomeric calicheamicin derivative/anti-CD22 antibody
conjugate according to claim 43 in the manufacture of a medicament for the
.treatment of a proliferative disorder. ; '
194. The use according to claim 193, wherein the calicheamicin is gamma
calicheamicin or N-acetyl calicheamicin. '
15 195. The use according to claim 193, wherein the proliferative disorder is a B-cell
malignancy.
196. The use according to claim 195, wherein the B-cell malignancy is a Non-
Hodgkin's lymphoma.
197. The use according to claim 193, wherein ‘the medicament optionally
20 comprises one or more bioactive agents.
198. The use of claim 197, wherein the bioactive agents are selected from a group
consisting of antibodies, growth factors, hormones, cytokines, anti-hormones,
- xanthines, interleukins, interferons and cytotoxic drugs.
199. The use according to claim 198, wherein the bicactive agents is an antibody.
25 200. The use according to claim 199 wherein the antibody is directed against a
cell surface antigen expressed on B-cell malignancies. | o
201. The use accordlng to claim 200, wherein the antlbody directed. agamst cell
~ surface antigens expressed on B-cell malignancies is selected from a group
consisting of anti-CD19, anti-CD20, and anti-CD33 antibodies. |
30 202. The use according to claim 202, wherein the anti-CD20 antibody is rituximab.
203. The use according to claim 198, wherein the cytokines or growth factors are
selected from a group consisting of interleukin 2 (IL-2), TNF, CSF, GM-CSF,
and G-CSF.
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(R tuxanTnm), and CVA-676 on the survival of SCID mce with di ssem nated
| ate RAMOS B | ynphoma. Figure 28 is a graph which shows the anti-tunor
activity of CMC-544 with and without rituximb (R tuxanTM on RL

Non- Hodgki n' s | ynphorma. 25Figure 29 is a graph which shows the antitunor
activity of CMC-544 and CHOP on RL Non- Hodgkin's |ynphoma. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON 30The canj ugat eﬁ] of the prese%nrj[ d ﬁélr(ran% 'gon
conprise a @04.ofixbee areridinet? ¢RI /88 WhEw e KB EHRA TREAU

es any
reactive group 5hak seReELSrom E&trayeht Chrairsime opregesting| @rd ¢atidastamids.cyt ot oxi ¢
drug derivative-protei naceous carrier conjugate. Specifical
" conj ugat es 8PSt Hee 5%%@@%%9&%@?%&%0 ?%egg%g %yf/ﬁgﬁggf@ %réungeCt e‘??%%ti zed
with a ‘linker fhaagroupCtdatdRSngryf de@edbisle, gaopubibing fdareticin's amiarupicim
Ger i vatd ve- ant | BBy CBonTUBET P epcR HEE | 2 Fiedh arpEnahgihe et 1
cel | surface anpidigticion Faifdidin, Mlytagasinei egemdiebice beiflutidinew ansitaking.npr oved
process for making and purifying 5 .such conjugate 18 US itR@kd i cul ar
cosol vent s, add???gWgE'Pe'a?&?cgé@&’ PPé‘ﬂWé%?’ipgeEhcong}’ ?%T%f-rlllg&tnggg%_ er Wi th the
separ ati on procelagrisies Wetiabime, floruridrerditdanbiok, @umfﬂikﬁ*ep?f@”b/ypoteéiﬁué dr ug
deri vati ve/ ant .bz%%incggwggﬁ aﬁ\éﬁg{inacéb%Bl'afihP@@Fopﬁ@@ﬂ'ﬁHi@!,daaa%aﬁné,c':- The
monomeric form A% oppose t'he "aggf egated form has signifjcant .
t her apemti ¢ val vieblagtites, ni wingiistinag thiéoxagroatd SIRSSIVAIR: i ameyh'P@r?}t?@i"ﬂ@
aggr egation 10 o GRibhe, bidchBEAHb ! mbdBirkRile Oflurbli@chd)SiBides ttakdl | ol
material in a tﬁer_-apeut’i caf y nmeani ngful nmanner by preventing the LCF from
conpeting with ehaloghreadmitgmygincon] ugated fracti on (HCF). . CARRI ERS 15The
carriers/targat itig RGSRLS IR tb MMM ©BeWheidhy &1l dyastorit @ryy Bf @cahbipation
prot ei naceous carriers/targéting agents. Included as carrier/targeting
agents are hornmsflesteddiosit h factors, antibodies, antibody fragments,
anti bogy mmcs, anddHsep (grRIphbsEHanyider daxarbiont, i iadristine rgedrésanecand
counterparts, hereinafter -referred to singularly or as a group as
"carriers". The esseﬁf‘?céfb%f”&gerty of a carrier is its ability 20 to
recogni ze and bi ndgt CHOP &ycioghospiramids; epkaubiains viocdstied. and pregna)r ed
cells and to be sufs ntly inter i : a ] rriers that are
applicable in the gr?@(’;{"YF%{?@%%P?‘S’E’%é’ﬁ‘gf'sstc bgﬁéd&l%rqﬂ%ogé Pat ent No.
5, 053, 394, whi ch iB. QAFEBEEr @yedpimspsamiden doxeubign peacarbagings BlePEYCiBarri er s

for use.in the present_ | nt.i LRoALY i bodi es and antibody mmics. 25A
nunber§8f ‘non- i m’runodfngt)'%?ﬁ%hggé)g%egnnos%ffoI ds have been éged f

be r .
generating anti bod§ m-BACOD fmethpirexate.doledmy g foxorBid F¥ W%‘?ﬁ?rﬁ@e'

specificity of an antjhadyd BGTRthbiciat bRnieNeovoiR);00/ 34784) . For exanpl e,
a "m ni body" scaffol-x%\ﬁ\ﬁ%nch isarel ated to the i nogl obul i n _f ol has

been desi gned by dEl érPHCENMEE et APRINERAL: f r JATHOK chQPﬁorvg'F‘Pabl e
domai n of a nonocl onalycaphddpRenidel T armppaite, 30 lewdovatin,, Jmebbibethiezegni t .
7:9, 1994). This protéin includes 61 residues and can be used to present
two hyp@érvari abl e Iod’ﬂi&cf‘sﬁﬂ?egéeq’\'/ﬁ?”%%'ﬁgprﬂ&?fgaﬂ@ h randomi zed and products
sel ected for antigen moRRAoRICyRBOM hugpikariséite f masthotexateappearsrubioinhave
f _grrewhat 'imted uti l.éy%%prqgsegnh%%i e(?le cpplols;!dteyIe%(:gpgr%fr%ytaé%%eh%‘e'o“y@ig?gﬁé k- used

* vincristine); -

H. MACOP-B'(methotrexate, doxorubicin, cyclophosphamide, vincristine,
30 prednisone, bleomycin, and leucovorin);

I.  MOPP (mechloethamine, vincristine, prednisone, and procarbazine),

J. ABVD (adriamycin/doxorubicin,  bleomycin, - vinbléstine, and

dacarbazine),
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di splay |l oops is tendam stat, a protein that specifically inhibits

mammal i an al pha-anyl ases and is a 74 residue, six-strand beta-sheet
sandwi ch hel d together by two disul fide bonds, (MConnell and Hoess, J.
Mat. Biol. 250:460, 1995). This scaffold includes three-|loops, but, to
date, only two of these |oops have been exam ned for 5random zation
potential . O her proteins have been tested as fra azri]n% have

wor ks
been used to di spKayMPERdGREFEREthaeingu¥ECHHING ﬁﬁ%?nﬁsé’lnﬁtaiqgsoﬁ??gé%aes Y Nord et
.al ., Nat. BiotechnQlierddting”2withl 98By Nekla®yciBidoxorBbionei bldEnycind: 6d, |
1995), | oops between al pha helices in al pha helix bundles (Ku and Schultz,
Proc. Natl. Acad. ScinblagiiRey2: 6552, 1995), and | oops. 10 constrai ned by
disul fide bridgesy, S:M@lppagnémh@ﬁntahemsnﬁinb, pratresse, Bndidipcasbazindyar ki and
4

et al., Biochem stry 35:8045, 1996; rkland, et al .. qgn | Slblaki35: 8058,
1996; Rottgen and Co?'ielrﬁ‘,”g(%ﬁ‘@%;( R r'%n’etﬁéoal ﬁ{% Ea?éc')r%?_Chem
270:12250, 1995). Exgidfsriedzirehti body carriers that may be used in the

present invention_ingl 5 nocl onal .ant | badies...clhy b G 1 bodi es,
humani zed ant | bodi%s?h'&g’%aﬁ%'gfﬁ%ﬁi Véé"ﬂa%@ebé’@?%%?%aﬁ {/Hdzlﬁc"tgwséﬁé?’agnents

t hereof . Pref er ablNy, IR 6 difdsifAnide esetowextite canderiopefidadst cel | surface
antigens expressed, o r > - iSSHEGtd RnBERIpobigERL | Ve.

di sorders such asq%:aﬂ@@?.(%ghgﬁ%i@ogf?%%régﬁt?% ant bgdi e_sdodi_ r)gct ed agai nst
cel | siyface anti GenBHAR (Haxajetthassines highelogeleviaribiReuand Gi$RIAY on,

ant i bodi es agai nst nt, i 120 i 4iSolONET hRRRIRS S efardBingDHndB- cel |
| ynphonas; Gb/ 44, Oacﬁéﬁé‘%l g%tgg%éorl% ?wﬁr%rli%e ant @CDZZ %nocl onal

anti body; anti bodi esciagjaimst cel | surface antigen CD33, which is preval ent
on certain human ryepepds RpRssHahidld, Yetdptkide, Mp@kcarodzihe U estinapnd| P67. 6,
a humani zed form (I')P%/' Fﬁgﬁén’;?@f&& muri ne antlpbody (see U. S. Patent No.

' 5,773,001); an anti bddyblggaVAsY t he PEM antigen found on many tunors of

(ejpithe:lgal 25 origi &Aws'lgﬂaétﬁﬁ, ﬁﬁ@iarﬁ’roﬁé,e@téranemfdmemia?na); al % J.
in. Invest. 79:1153 (1987) a | . D. Bernstein o, .| mmunol .

128: 867- 881 (1992)); Cé((ﬁ’d1 &Qﬁl?ﬁg?ﬁpf‘éa“%t"\”ﬁﬁweaaﬁ‘il’ R%td"%sﬁée)Lewi s Y '
car bohydr at e ant i genegwareX qéRssside,onmeathypredisoldne,unbigh-dpssi geviaradineu3sS193,
(see U.S. Patent No 6 31% 185 Bcls) 1ati¥1g addition, there are several

comerci al |y avai | abVBSEHIPEOGiTE AR as rituxi mab (RituxanTM and
trastuzumab 30 (HMer EROCHTWtopostties intsigtiresl, sanchdoxpseliciasfor £6r s /Wiy get i ng
agents, Rituximb (Rt ' j i j b agtdybody used to
treat 9arious B-cal ﬁ?@x%%ﬁg%éﬁg#%ﬁﬁpﬁgﬁmﬁenﬁbm %rﬁe%gnt,i nTM is a humani zed
anti - Her 2 ant i bodyWud@id (fasfamidat cyisiophasphagtides@nd etoposide) Exanpl i fi ed herei n
for use as a carrigr A W88t E@okitie A pFIdRriHzE dnivoas; zed
anti body nol ecul e di F(%%g?éggi%{ag%tﬁlggurbﬁgce antpi gen CDZFZ?ﬁiIesi gnat ed
G5/ 44. This anti body and bieamMeni zed form of a murine anti-CD22 nonocl onal
antibody that is oyreshepb-BIatRpohbihaafld, SoidrasieinanincdstmeCp?dnisdnech is 5
preval ent on certain human | ynphomas. The term "a CDR-grafted anti body

nol ecul26” .as used herP8HPIeAPE 8% an antibody nol ecul e wherein the heavy -
and/ or 1ight chai nZ.CWD@idEsci@@ﬁlan 9pr €oxoeuidie meintastiney cgelbpnasiphamiger egi ons
(CDRs) including, if desired, a nodified CDR (hereinafter CDR) from a donor
antibody (e.g., a nudALTRIHRNEInal antibody) grafted into a heavy and/ or
i ght chain variable region 10 framework of an acceptor antibody (e.g., a
human anti body). Preferably, such a CDR-grafted anti body has a variabl e
domai n conprising human acceptor framework regions as well as one or nore
of the donor CDRs referred to above. Wien the CDRs are grafted, any
appropriate acceptor variable region framework sequence nmay be used havi ng
regard to the class/type of the donor 15 anti body from which the CDRs are
derived, including nouse, primate and human franmework regi ons. Exanpl es of
human franmewor ks, which can be used in the present invention are KOL, NEWJ
REI, EU, TUR, TElI, LAY and POM (Kabat et al. Seq. of Proteins of |nmunol.
Interest, 1:310-334 (1994)). For exanple, KOL and NEWM can be used for the
heavy chain, REl can be used for the light chain and EU, 20LAY and POM can
be used for both the heavy chain and the |ight chain. In a
CDR-grafted anti body of the present invention, it is preferred to use as
the acceptor antibody one having chai nghi ch are honol ogous to the chains
of the donor antibody. The acceptor heavy and |ight chains do not .
necessarily need to be derived fromthe sane anti body and may, if desired,
conpri se conposite chains 25having framework regi ons derived fromdifferent
chai ns. Also, in a CDR-grafted anti body of the present invention,
the framework regi ons need not have exactly the sane sequence as those of
the acceptor antibody. For instance, unusual residues nmay be changed to
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anti body. A protocol for selecting residues in the acceptor franework
regi ons which may need to be changed is set forth in PCT Publication No. WO

91/ 09967, which is incorporated herein in its entirety. _ Donor
resi dues are residues fromthe donor antibody, i.e., the antibody from
5which- the CDRs were originally derived. The anti body of the present

invention may conprise a heavy chain wherein the variable domain conprises
as CDR-H2 (as defined by Kabat et al., (supra)) an H2' in which a potenti al
gl ycosyl at iBRIES DESCRIFIEONO R aBIENRRAVMIEGSVed i n order to increase the '
affinity of the antibody for the antigen. 10Alternatively or additionally,
the anti body of the present invention nay conprise a heavy chain wherein

t he vari abl e donfigarecbrpvisthe asinCBRdHEqbascelef hadtPBy oKatswse gronaglional
(supra)) an_ H2" i L 81 esidue is at position 60. This |lysine
resi due, vWW%'oﬁggﬁgggﬁgﬁagfdgﬂqgg'osed position within COR-H2, and is
consi deggted t o hakigutehe sporetiei RINA @od peeietn ssiatBnesodl the dohioshaiigeiiebler®sul ti ng
in a 15redugt i Li i ndi fdLpity, Is substituted with an
aIternativéﬁghgﬁéﬁggﬁgfhgﬁedgha%ﬁﬁ?%ﬁ&%%?ly, t he anti body of the present
i nvention may cofjgrisse shoneals cenaliele apmicars of e Deavvadladn deifmindedRPri ses
as CDR-H2 (&g, defbi&dmdiodidabn®lodglsiaq (Supra)) an H2- in which both the
potential glyctosylation site sequence and the |ysine residue at position
60, are substituted with alternative am no acids. 20 The anti body of the
present invention may conprise: a conplete antibody having full length
heavy and |ight chains; a biologically active fragment thereof, such as a
Fab, nodified Fab, Fab', F(al3')2 or Fv fragment; a light chain or heavy
chain nononmer or dinmer; or a single chain antibody, e.g., a single chain Fv
in which the heavy and light chain variable domains are joined by a peptide
linker. Simlarly, the 25heavy and |light chain variable regions my be
conbined with other anti body domai ns as appropri ate. The anti body of
the present invention may al so include a nodified Fab fragment wherein the
nodi fication is the addition of one or nbore amno acids to allow for the
attachnent of an effector or reporter nolecule to the CGtermnal end of its
30heavy chain. Preferably, the additional am no acids forma nodified hinge
regi on containing one or two cysteine residues to which the effector or
reporter nolecule may be attached. The constant regi on domai ns of
the antibody O the present invention, if present, may be sel ected having
regard to the proposed function of the antibody, and in particular the
effector functions which nmay or may not be required. For exanple, the
constant regi on domai ns nmay be human IgA, 1gD, IgE, 1gGor IgMdomains. In
5 particular, human 1gG constant region domains may be used, especially of
the 1gGl and 1gG3 isotypes when the antibody is intended for therapeutic
uses and anti body effector functions are required. Alternatively, 1g& and
| g&4 isotypes may be used or the 1gGlL Fc region may be nutated to abrogate
the effector function when the antibody is intended for therapeutic
purposes and anti body effector functions are not 10required or desired.

The anti body of the present invention has a binding affinity of at |east
5x10-9 M preferably at |least 1x10-9 M nore preferably at |east 0.75x10-1
M and nost preferably at l[east 0.5x10-19 M In one enbodi nent, the present
invention relates to i nmunotoxin conjugates 15 and net hods for making these
conj ugates using anti body variants or antibody mmcs. In a preferred
enbodi nent, variants of the antibody of the present invention are directed
agai nst CD22 and display inproved affinity for CD22. Such variants can be
obt ai ned by a nunber of affinity maturation protocols including nutating
the CDRs (Yang et al., J. M. Biol., 254, 392-403, 1995), chain shuffling
(Marks et al/., ' - _ '
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20 Bi orrechnol ogy, 10, 779-783, 1992), use of nutator strains of E coli
(Lowet al., J. Mol. Biol., 250, 359-368, 1996), DNA shuffling (Patten et
al., Curr. Opin. Biotechnol., 8, 724-733, 1997), phage display (Thonpson et
al., J. Ml. Biol., 256, 77-88, 1996) and sexual PCR (Crameri etal.,

Nat ure, 391, 288-291, 1998). Any suitable host cell/vector system nmay be
used for expression of the DNA 25 sequences encoding the carrier including
anti bodi es of tFigueréskows thevadiatsgyrior Baraval pfdhe glysesdxtionpite apd reagtive and

ot her m crhj t may be used, in part, for expression of antibody
fragnents lggh%*nagmgal_ﬁ?gnd F(ab')2 fragnents, and especially Fv_fragnments
and singl e chai Figarst § sbays theagretirdesiantigr the@ldilight shaiypeausnss PGS 'S

‘Eukaryot i Ct.hee-hgmap;mgg%im%, gbeeiﬁorcq}ém%ke&},@&@hcéy&t@ﬂ@al miyesbansisad for 30
production of larger antibody, 'including conplete anti b_océy ol ecgl %s.

Sui t abl® neifferentem PRYGENCBPHEE PAE | HIATCIRSIAURFe PERHCNSFEa¥TISEBPH dNIIFHE et
celI's, hybgifipnesig6dd whichNSRve \RBR refairfeRnOheCarhit SCDRSI drabhdicatedpiressidon
systenms al so include transgenic anj rgglé wd ﬁ anfﬁs [ jf THERAPEUT] C AGENTS
The t her apialicized &jtent ot ghowBIfY PBK-WrsErathal hBas Pdoint TPRGURY 'SROHP%
cytotoxic gragssthat. inhibit or disrupt tubulin polynerization, alkylating
agents that bind to and disrupt ) nd_agent.s i Lohihit. i.n

synt hesis or esg'@eri th%"éﬁ ﬁ\?l gg?ﬂ g%\%gréfi%gh%g@gcq?a\g@c%]%Fée]#uﬁ%%’n[g?ggs,%eenzyrres
and ﬁycd i NBum&X Yerheite szccspt@hfr_embwbguiseqwnu_gs\_/énﬁchluld'es idicate rdiffarencessi ni t ed
to thiotepa,, taxanes, vincristin unor upl ; 1 Ccln,
acti nonyci ﬁ?twe?ﬁf‘ m%&nﬁ%ug?gs%f’llg%%ss‘;%egﬁ%%ér%fgnﬁgflﬂg gﬁ@;@%?\&oﬁar‘% icin,

dol ast at i nwhiztriave sidensretdirerd mstherdrafhsCDRaldre hirdieated fritalicizade pald lette's and
mayt ansi noi ds. , Preter t Oxi ' IGREARLIRLES . gWHsch are
an exanpl e(rbO? SP%‘%” (r‘rogtm:gﬂ' %&fﬁrﬁ%ﬁ?cg%ﬂg‘i&@% ? u&rggr%-r g%{dlegligot-i cls. Exarrplses of
cal i cheani gHasndgH7dtsve 4daanopiampworkaesigeesent i nvention are discl osed, for
exanpl in U Sg ds er cMiR1Pat ent No. 4,970, 198, U. S

Pat ent %I'\Io. 5055'@8%?9 ?\gfothsg{’ent No. rg, 037,651, and U.S. Patent No.

5,079, 233, whi chigaresshews fsraerel vesicsiPMRRAIQG hei r entirety. Preferred

cal i cheani ci ns af@rd HenSRSTR- Biaddre ReGY rebitsisTihey aiiiredis 5w rhdtantb acet yl
gama- cal i cheam _¢in 15deri vati ves. ngb CYTgZ(RXI}_g DR%J&EPERI VAILV 1 RRI ER
CONJUGATES The -EiSitaidAsaavsineniigo fes Toh &R 9 ohantes" IHE 5PHEIE:

F’L( -X-Wrn wher @igm'reﬂcg?fovds?h@pﬁé@to&hﬁp@éﬁt&rn@aratéhwqtor pCR2.1(54(4gil-$‘l)ﬁ | i nker
that conprises a product of any reactive.group. a

pr ot ei RAceous C%IL r%ﬁiéj 569‘?’§thtef%a-sén ﬁg}a&ﬁﬁé’%ﬁr ég)d%te%&t%%cﬁfﬁ&%%?ﬁ?)i s
aver age | oadi ng Figure a3 phowé thecbligomjdegéitie oassmtted used uvhke fugherdrafts.

25cal i cheami ci n consti,tu - 00 YW B uoreRent]
W) i e IR gﬁ:‘%g-g’?’i‘é‘ R SR 5%°§ib%a“§&ﬁ§e‘sa$orenul 200 ~ Akl
Sp' Ar - SpebeledAf@se5/4¢ tfbody@nd gs;jfyed\{_mielﬁeﬁSn_ 30Al kt and Al k2 are
i ndependently a HPQCH}'Q 18ﬁs.Qrg%t&i\ﬁﬁ%cﬁ’%haﬂ?E%Hb%ﬂtiéncéés% 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

t he

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—ce_il 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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al kyl ene chai n; Sp' is a bond, -S-, -0-, -CONH, -NHCO, -NR -,

-N(CH2CH2) 2N-, or -X-Ari-Y(CH2)n-Z wherein X, Y, and Z are independently a

bond, -NR -, -S-, or -0-, with the proviso that when n = 0, then at | east

one of Y and Z nust be a bond and Ai' is 1,2-, 1,3-, or 1,4-phenylene

optionally substituted with one, two, or three groups of (Cl 05) aI kyl ,

(C1-4) al koxy (Cl C4) thioal koxy, hal ogen, nitro, - '

- (CH2) COOR |, - ${igii2 )2008@Ryraph ShOHX)0TIIARS thepgffects @@MC@QHF@O'B \\M‘thﬁh% he

5pr oviso t € QM atiBn ipfocdBs bRtROEgFouiti om 0 to
‘J@‘ 6\9’8 rcEB‘rﬁIgnccl?{\ gm%egﬁ%%rgﬁﬁlggs?%l O% chalpn opt i onal Igy

substltuteﬂﬂhyymnieoroa two groups of -OH, (Cl- C4) al koxy, (Cl1-C4)

t hi oal koxy, hal BB (RMlixah Bd-tfed)ed large RL

trial kyl ammoni Fﬁgﬁ%\ 21\/\/1%%”‘5}%kQ %lcﬁogfﬁfgﬁﬁ@al I(y accg%t abl e 10gan| on

conpl etd ngyaplsemha !S Suscepﬂb‘@&o GMCPH4g treatmant. or 1, 4- phenyl ene optional |y

substituted with [? gracbrh MIéreshcgwwéSeﬁct(o@htmﬁﬁaaba(mwkanwmnaﬁé

al koxy, (Ci1 C4) 0X hal ogen, nitro, -COORlL, -CONHRI, -0(CH2),COOR ,

- S(CH2) C@M@toxtcéﬁ@ﬂ?ﬂ?@&l Bf#., or -S(CH2) CONHR wherein n and R are as

her ei nbef ore deg; %ﬁ}%dzgr isd al glaph Whith, shods, the, Bffectl pb-GMQ-584, rity8mabl152; 3-,

2, 6- 2, 7- hyl d

ot i onal | fRABRTTL NSO o he, e P EH] SOl M O, eSOl U "2
al kyl , 1d ClrRRb B on(£l C4) thioal koxy, hal ogen, n| tro, -COOR , -CONHR ,
-0(CH2) r, COORI, % 'sprao \ﬂr%po t“ﬁ"%%( %é%s%Hgﬁe enot I\WCrStlﬂnq'ltB(lm%Be as

defi ned above, ﬂP? I azi ne, Is a

bond only (len@ﬂ“‘ﬁdamd) ONA63§ern tHBpsurivivah oh &P m?;e wigh wmmlwt% l3tRe

provi so th%&(ﬁgﬁeg lﬂi |?s a bond, Sp2 is a 25bond; Z1 is 1-1, (Ci1-05)
I

al kyl , y substltuted with one, two, or three groups of

(C1-05) al kyl , (-“@uFechSans«mygrarqrcyvm shensatheoeffech &f dofdR-544i ttyximagoor |

- ONHR Oé@%?ﬁ% @A%‘?‘g)émzsuwnfg( gf'l@(ﬂ@cmﬂg wit@ldissetrifdde @ GERHR
re as de

wher ei w fined above; is a straight or -
br anched- cRAMOSIBJhemar trival ent (Cl-C18) rad| cal, divalent or

trivalent aryl er Péetz%r q@r;yl ré&d'v@rﬂéh dHoval e effect rdfvcaMera44( GRuGhp
cycl oal kyl or Pe

cl oa r adi cal @g \{% t or tr | ent. Xllate
het er oar yl (%WﬁnT(“ma EQMP‘ %ﬂ thgysyrivalh o m}%ﬁ @’H Ve vat Ryl
het er ocycl @ahyd salkyhorhsl- C18) radical or.divalent or 5tri vaI ent (C2 C18)
unsat ur ated al ky| radl cal wher ei et roar e u h| enyl ,
N- et hgPpyrroly I9UER r3 Tdi'Hiy? | grﬁp%\{}rp{& W52 e&/le%feegazo{:ﬁ?l dad, {IMLG atb
qui nol yl', iiagdh ™| hd OMAEE7BY bic dind anostal cﬁrﬁ@kﬁbwcwthn@‘asenmnatpﬁelﬁ@zu nyI

and wher ei n%?m tr| val ent radical, Sp can be additionally
substi t ut e® np 6 C8) di al kyl am no, |ower (Cl-CO al koxy hydr oxy, or
A |

| ower (Cl-C8) alFkyir¢ b8 &5 ggmphSyhicNENoREhE NERIMRBTACHVENHIRMC-54
=NHNCSNH W|tf10ut rffl&lmab (Rituxan™) on RL Non-Hodgkin's lymphoma. |
25 Figure 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 '

30 The conjugates of the present invention comprise a cytotoxic drug derivatized
with a linker that includes any reactive group that reacts with a proteinaceous carrier

to form a cytotoxic drug derivative-proteinaceous carrier conjugate. Specifically, the

conjugates of the present invention comprise a cytotoxic drug derivatized with a
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Preferably, Akl is a branched or unbranched (Cl-Cl10) al kyl ene chain; Sp' _
is a bond, -S, -0-, -CONH-, -NHCO-, or -NR wherein R is as hereinbefore
defined, with the proviso that when ALkl is a bond, Spl is a bond; Ar is-
1,2-, 1,3-, or 1,4-phenylene optionally substituted with one, two, or three
- 15 gr oups of (Cl-C8) al kyl, (C1-05) al koxy, (Cl-C4) thioal koxy, hal ogen,
nitro, -COOR, -CONHR , -O(CHZ)nCOCR -S(CH2) COOR , -0(CH2) CONHR , or
-S(CH2) r, Q@MeRthathiecleiies @npmeadkve AreupavHisy eastse i @nd%'ﬂlb@ébj usgf 3% aj s a
1,2-, 1, 3- 75, 3dy - capiRjAid1yl i dene
each opt| oproﬁmadeoéstf%rﬂtérégovaot 8n89t0§3v\)%c, ?drggr e%gnvgt;veféc?)ﬁlrb gou of (Cl- C8)
al kyl , (c1sg@;nfca|llkoxt9e aatihody) reasisoA9ENSH, ehaehgerTacsi Anyg ”c@%RB"Ceﬁo

- OONHI T, %@_@nﬁ escr‘bg'é ol QCQRWFFHV@H 2org LaNHG: ma‘ang- @H@hf@ﬁ@VHR’

Z1l is (Ci1- or p enyl opt i onal y substituted with one

three oug@hotorﬁl&at%)ﬂ'@l s of partcutarn ceiokeRis, a@éﬂ“’@i)a”fjrﬁpﬁﬁ'lf'ﬁd%ct'oﬂal ogen,
nitro, C%d’ltlong:q}yd@ther \QI(hCH?é neaRtion- HlockEs rm in tH¥( @Jﬂ?r)aﬂlﬁﬁ\bﬂ:\"a or

- S( CH2) CONHR and Sp2 are together a bond; gb R, 8

i mredi at el Tod@mﬁﬂéﬁy@%druﬁﬁg‘@“v af dN&O”B‘Q?t?@”' 4 sign R‘E’S‘? FSF'é? 5’8 herein

inits entjy@by.crdisigd ﬁ@ﬂ@mémcﬂﬂ@aﬁ saistdpplosedito e a@@m@aWdtfbrmlhlek eigpliicantc

derivatives, particularl drazi des r el at u Ieo hLIe red
fromthe cHieranasleivalyss %?Hég’@'?m%&? i?% 3”%5#55%?& aﬁ){/ ?gqrgé%ﬁgse
cases yfer eeslaﬂétartraactmmza&.yma tilat anﬂmﬂy\/\ﬁsemmdﬂenétemd{ageaf tramegeuticaligeen t he
drug and the |jnker is hydr bl e it i onal
gr oups. e@p@gﬁﬁg@anqeg %rle?{vq”ng tgecar%§§<°y r%ﬁ{ %t”? %}tﬁ m?swﬁ{e{ @ﬁ dto
react vvithcbrh]egaiadlfnaemon (H@#).aci d functional group, when properly actl vat ed,
can forman amde |inkage with a free am ne group.of the carrier, -such as,
for exanple, the amne in the side chain of a |ysine of an antlbody or

ot her prot ¢ ne8BBUERBarrier. The other functional group commonly is a

car bonyk grOUp"l'ab %EHI ?ﬂta@e@ﬁé‘ygﬁér% 8f ktﬁéOBF‘eseMW'uW%nM‘ért|ar"ee%€éfe?ﬁbtyh t he

appropriately no erapeutic agent. The car on%r rougs can react

with a hydpaﬁﬁld@%uﬁafﬂﬁsﬁﬁéetd‘lgu@% St olngiuge as SFOFEAIISHRA F9CNFHPS

l'inkage isy Bm&%{sy SRR Fackrs %ﬂlﬁ%lé@ranh%cﬁﬁ%tin@énté Eﬂtllﬁdﬂﬁﬁﬁ]ﬁﬁ&ﬁ aedagant from -
er ce

t he conjugate a binding to the tar 5A m)st
bi f unct i on&PNecaler oF oPNYBELGHY  RRIPPE. g@nt“?“?f@@?ﬁ?or{’ef'esm% T4 ISEhES to

acetyl phen@mghlalaytoaraelas:graap ds (cheddit) Tlvmecshantlelqmbpstyl o aacqriefieits adilipr oduct

wherein the conju f 13-cali heam o i
N acet yP yé%r?ceﬂeg a&dﬁplqcﬁ qu] %‘ﬁgﬂ‘zoéd’efﬁP %&?{’Fﬁ%d\w h&ge%g%gg%l o- -rret hyl
but anoyl hy&irb@zslatfseqnmlymamanmmke&xanam@ls af lvamiezrs ¢vat ruereappliebld gGtnt i body

targeting 1OCar Ler UCENBLIGAT brat
hydr ophobi & 74t Pé’%?"’h%??@% oxi ¢ drugs P?\I?O 3394 Vgea(]:%al%g a?%%dl ns
creat es di fherenl ihi #s dntirdthe mamwdapamwrs)ﬁomuﬁ@nﬁrﬁhe @rﬁa@)ﬂtctﬁ\ﬁjﬂﬁlﬂ?&t €8 with

15 good- dru din nabl e yields which are necessary for

t her apeut i é g%pﬁ%c%?@%rﬁtg&g*h@%?%cr eased hydrophobicity of .the |inkage :
provi ded by | i nkersymiarceéf asn-tntreuneeiiuling prietain geBefsdwyei head gsepdPent No.
5, 773, 001, g%agenbb a%ﬁb&ﬂﬁmhﬂgg ﬁ"\%§Bﬁl\dctgvéﬂnﬁgﬁlc@pﬁé@é@%ﬂﬁ@\%@p’é&iﬁﬂlﬂ/ éﬂ"éh

t her apeut i fromthe carrier an I b é exacerbate th rgbl em
PTr

20Aggr egat iantibedy (REDrokicetien Ye- Wé?l 95’t417§@/ cBPT PEMRD d@'&tbégy @HOWi gher
drug | oadi ngs. qufa%cﬂt’d%é ﬂjrﬁ&?\%gh%@ﬁrﬁjm@tﬂa@ bagh Héﬁ?ﬁgd Bﬂl@eléltl’r‘lggﬁree-rﬂé@a drug

| oadi ng often asto to obtain reasonab uantities of

nononeri c ptwdde from a f@éwbcmé@'abﬁéﬁm%‘ i 2 WOPHQO%ﬁPUB%ﬂyegr?YHOTﬂa@

Patent 0. .47, E&)@ Rééog‘nﬁ 'P;f)tﬁQ’Qéﬁ' fFHi€ BldteihOndBded SORsitiREeMd éhnUB@f ul
yields with useful Toadi n%s for t erapeutl c applications usin

“reaction coifgdttpesant dwp HyeRIVariablg lgormatldsse Nwo ‘@p@)ﬁ@é’@eﬂdg % ‘é?%esm ve

aggregati on, 4T r%%@c(se?&édt&“fo?%%éd Qi idut 26k %@%aﬁr#éwoﬂoaﬁpéarem& in
the conjugation reaction. Metho whi ch “al l ow for

| oadi ngs/ yileve spmavdiat Inged edin ‘ij‘t?ntoa?ﬂiu‘?”ﬁé pf?ﬂ\%?‘%nf"”%‘ggr fr?)rf’e&rﬁﬁéﬁealto are

t herefore needed. | nprovenents 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 patepts are proteinaceous carriers

i ncluding, but not Timted to, proteins such as human or hunani zed

anti bodies that are used to target the cytotoxic therapeutic agents, such
as, for exanple, hP67.6 and the other humani zed anti bodi es di scl osed
therein. In



t hose patents, the use of a non-nucl éophi lic, protei n-conpati bl e, buffered
solution containing (i) propylene glycol as a cosolvent and (ii) an
additive conprising at | east one C6-C 8 carboxylic acid was found to
general |y produce nononeric cytotoxic drug derivative derivative/carrier
conjugates with higher drug |oading/yield and decreased 5 aggregation

havi ng excel l.ent activity. Preferred acids described therein were C7 to Cl12
aci ds, anddigfigy nexs Breheamisdt, a@ipdomastmts@ea'ﬂmnaohldbl(suceimrasnaoaqdplyé 4qc
acid) or its salts.  Pre buff olu i_on C Imq%from
N- hydr oxysﬁ@%?ﬁ?sn?%'s(?)gg)re% TR i’ gtarnétjl:\')vl":h }%Jti Ltl%tﬂ%% dsters were
phosphat e- sisiifiés dneAl @Mtﬁ:ohl?BSémd)HoHﬁs hydﬂmfeBimy|250 480 1995 This scaffold

pi per azi ne: t hanesul f gn P f

sol ution u'é‘gd'd?%ﬁ}rﬁ%é%(’pébﬁ‘]ﬂu agiﬁghg?l& |E° Sﬁgé%eaﬁ%é? hcon QéHE gr’ﬁﬂe%?ﬁ”nes or
nucl eomhi | msidofzation behenfneypes of conjugates, acceptable buffers can be
readily determ ped L.er I8V ;

pr ot ei n-compat i @ﬁé‘?r pfﬁﬁ? e Hﬁ}& bE%H??t%%%EE%& aﬁ);?lr}% ;J?QT}EO%‘%E%H?B&EJ %%lsmayh

addi t i onal randdintzed gesidigesatdrs elpha tnetica @Uﬁawu@@rqlr@héhemtc Bigigdhople ARi7¢Rn
derivati veseqd. NoRY «CANPHAN Eﬁg"ﬂ 6611 hbgé)efo ?E Bgt\:\fe@ﬁ@ldﬂglh)éh&lsdn é@ﬁé‘ﬂehx

decr eased aggregation. mount of cosolvent needed forma

nononeri ¢ béitiesgéfe aﬂdr$‘§§“§o‘ﬁ@ﬁh&{aﬂf PEAfpEEk 4131 95-85Pot é??ﬁ)aﬁad d20Pshe

det er mmed e hieg eb}pfdls‘ﬂfflgé 'ﬁfdl_/;e§k‘sucl,h i28 tHaSe adtt thei S8 torétBsHEE inhibitors
experinmentation. The anount addi tive necessal_tsjy%{n_ﬂll g fect] vels%éqgr m a

nononeri c 6‘6@1’}‘@@%\@& ahy %'@CW'$’(§'SS§ BEtR: at¥PPLaya RFHSMIBHY Bnt can
20 al so begsd; Woﬁ?éﬁﬂfcb&olmeeéﬁe 964203 1995KMahg Enalt, beBialr Chent 2raut2250due
experimentation n.US. Patent Nos. 5,712,374 and 5, 714,586, additions of
propyl ene 69% in amounts rangi ng from lo%to 60% pref erably 10%to 40%
. and nost pref erEQéMpl@b@ﬂéntB@%dﬁ&tnM@hhﬁf&na}i bd Gexdtiotral presanti irivemtjondmmuden

o ef er Y1 y TERRPO arthedSo FrBRE eltpontes, TR Fullles, Mhmbhwifdes | 100
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that contaicascenly small anounts of calicheamcin. Consequently, there is a
critical need to inprove the 15 nethods for conjugating cytotoxic drugs
such as cal.iicheamcins to carriers which mnimze the anount of aggregation
and allow for-a higher uniformdrug |oagi.ng with a significantly inproved.
yield of the conjugate product. A specific exanple is that of the -
b/ 44- NAc- gamma- cal i cheami cin DIVH AcBut conjugate, which is referred to as
CMC-544 and is generically shown'in Figure 20 17. The reduction of the
amount of the LCF to <10% of the total antibody was desired for devel opnent
of CMC-544, and various options for reduction of the levels of the LCF were
considered. Qther attributes of the immunoconjugate, such as antigen

bi ndi ng and cytotoxicity, must not be affected by the ultimte sol ution.
The optlons con5|dered |ncluded genetlc or phy5|cal nDdlflcatlon of t he
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eval uated. Analysis of these experinments denonstrated that calicheam cin
I nput and additive concentration had the nost significant effects on the
| evel of the | ow conjugated fraction LCF and aggregate formation, while
tenperature and pH exerted smaller influences. In additional experinments
It was al so shown that the 5 concentrations .of protein carrier (anti bodyi
and cosolvent (ethanol) were simlarly of |esser inportance (conpared to
cal i cheani ci n impuipliasd hagdi farvesecanaeadrriat irothe prasedinyastipn iy aL Rand

aggregate | e F%%d-lfwuwéglzo %ﬁ{lbé dﬁ\?@dﬁl@ cg g&lﬁ <éeQ|(V§urFa|3§ ribé:s fessEm, ¢l n

derivatived IMcreas rom3 ott relative to_th
anount
of anti bodyesignateile G54t Tis. arfibedwnddi @i egmerized: ﬁ‘gé’& F MekFing cethPé aci d or
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LCF to bel dw per cent e 1 ncreasing calicheamcin and.
her ei naf t econtaifieranedon mose complementaity ceaisrmaniRgi RS 1@(9% ? H@‘a}"d'ﬁaoglezs

condi tions o]
NG 544 P g%éé}sg ggﬁéd;ﬁé@c@h Hé‘?tﬂﬁﬁﬁéf”@@RPlﬂbﬁi pebnvt bhtiddde (EMA-H Réuriand
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Te rrper at ur gegions 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
15 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, REi EU, TUR, TE!, 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 need not have exactly the same sequence as those of the acceptor antibody.
For instance, unusual residues may be changed to more freq.uently occurring
residues fer 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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26C 31-35C PH 7.8 8.2-8.7 Calicheam cin Loading_ (percent by weight;
assay) 2.4-3.5 7.0-9.0 Low Conjugated Fraction (LCF) (before purification)
45-55 HPLC Area % <10% Aggregation (before purification) 5% <5%
Aggregation (after purification) ..27)/0 <2% 20

10

15

20

25

30

antibody. A protocol for selecting residues in the acceptor framework regions which
.rhay need to be changed is set forth in PCT Publication No. WO 91/09967, which is
incorporated herein in its entirety.

Donor residues are resid_ues from the donor antibody, i.e., the antibody from
whic'h the CDRs were originally derived.

The antibody of the present invention may comprise a heavy chain wherein
the variable domain comprises as CDR-H2 (as defined by Kabat et al.., (supra)) an
H2’ in which a potential glycosylation site sequence has been removed in order to
increase the affinity of the antibody for the antigen. |

Alternatively or additionally, the antibody of the present invention may
comprise a heavy chain wherein the variable domain compfises as CDR-H2 (as

defined by Kabat et al., (supra)) an H2” in which a lysine residue is at position 60.

This lysine residue, which is located at an exposed position within CDR-H2, and is -

considered to have the potenﬁal to react with oonjuga_tidn agents resulting in a
reduction of antigen binding affinity, is substituted with an alternative amino acid.

Additionally, the antibody of the present invention may comprise a heavy
chain wherein the variable domain comprises as CDR-H2 (as defined by Kabat et al,,
(supra)) an H2™ in which both the potential glycosylation site sequence and the
lysine residue at position 60, are substituted with alternative amino acids..

The antibody of the present 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(ab’); or Fv fragment; a light chain or heavy chain
monomer or dimer; or a single c;hain antibody, e.g., a single chain Fv in which the
heavy and light chain variable domains are joined by a peptide linker. Similarly, the
heavy and light chain variable regions may be combined with other antibody domains

‘as appropriate.

The antibody of the present invention may also inciude 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
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.
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The increase in calicheamcin input increased the drug |loading from2.5-3.0
wei ght percent to 7.0-9.0 (nost typically 7.5-8.5) weight percent, and
resulted in no increase in protein aggregation in the reaction. Due to
reducti on of aggregate and LCF, the CMC-544 Process Conditions resulted in
a more honogeneous product. 5CMC-544 has been reproducibly prepared by this
new conj ugation procedure at the nulti-gram anti body scal e. _ In the
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of the conj ugat gsotryembodimen, dmbreﬁemhlowtwﬂmela@ﬁam@ungio’él@ QeREgaEson
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a pref rred a co ed and
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unconj nts t ey advantages over SEC. (1) it
has the capaémhatngn hosteCfeﬂliS cn@ma QHQmﬁomﬁeyia@FCE‘t‘Pnﬂréﬁ?P é%”smé‘b"l’”dé?é“ac he
aggregate; (2} gq@mrl pafl 68RaNL t Vshipibidbrkssiohestahghaks ingidie 3) H C
avoi ds excessi've dilution of the product. A nunber of high-capacity HIC
medi a sui t dnegénie apimedRd Bantscal e use, such 20 as Butyl, Phenyl and
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. effectively separate unconjugated conponents and aggregates of the

conj ugate from nononeric conjugated corpinents following the conj ugatl on
process. 25 VI. COWOSI TI ONS AND FORMULATI ONS



The present invention also provides a process for the preparation of a

t herapeutic or diagnostic conposition/fornulation conprising adm xing the
nmononeri c cytotoxic drug derivative/carrier conjugate of the present

i nvention together with a pharmaceutically acceptabl e excipient, diluent or.
carrier. 30 The nononeric cytotoxic drug derivative/carrier conjugate may
be the sole active ingredient in the therapeutic or diagnostic

conposi ti on/ f‘KHHleﬁLimaAIBEN‘HS be acconpani ed by other active ingredients
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"t herapeutigally. effective anmbunt” as used herein refers to an amount of a
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nodel may al so hg idisedytoxideley m ne the appropri ate concentration range and
route of adm nistratjon ormat 0 m ne
useful doses and“r‘%dli‘ee?"?@lgegaﬂc?ﬂ? e 8 'Fllg?%oﬁ@haﬁ& B%&Eﬁ&#hth%g&rg%:l se
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Conpositions may be administered individually to a patient or may be
adm ni stered in conbination with other agents, drugs or hornones. The dose
at which the nononeric cytotoxic drug derivative/ antibody conjugate of the
present invention is adm nistered depends on the nature of the condition to
be treated, the 10grade of the malignant |ynphoma or | eukem a and on
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increase its shelf nt | n lized to
a dry 30 fo BfoupPH?f ( pe?@h%‘?ﬁt(gﬂtc%q‘b%‘yo{gé%ygj% gﬁ@%p’?ﬁﬁ’h @hSterl | e
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are we ocC nt.e 0ss ,of se ructure
" can occur &g ? R§aaPRLY | E‘Em%m& §ﬂ1ﬁ?wx?%%\gs[sohgﬁ& %s%oétf?tlse%ea{&/ow
c][yoErot eCftcarﬁﬁe%temgnhagmto be included to act as an armrpg})ushstité)l l'izer
of the conjugate and {9 maintaip, t izt 2,
protein during Sﬁ Iy%pﬂclil :Sza ion Q‘?’o@%sﬁwﬁlmﬁyﬂéﬁ%llﬁgn onb ﬁ% = _
cryopratectband;, useful in the present invention is a sugar al cohol such as
~alditol, mannitagk OrRI_ES! 2y N : t @8 dor th

conbi nati ons thz‘r éo% ((fh}h&gn%}? &Sbﬁrgg‘gl Opﬁ%m gﬁé@%ﬂ%ﬁ%?’é‘%t ant Orl sr%e sugar
aci d, incl ugbupg cinCaiCdpmikyl, dEi-Es) atkoxy, dﬁh'@a:h@'l‘@?'k% hilggen. its i -FORd

combi nat | on\{Ber 29 PR YR ALOBRN LR ONHRY L IABHIRIORHR® be 2

wherein n and R’ are as defined abovs;
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car bohydrates are aldehyde or ket one conpounds cont ai ni ng tmo or nore

hydr oxyl groups. The carbohydrates may be cyclic or linear and include, for
exanpl e, al doses, ketoses, amino sugars, alditols, inositols, aldonic
acids, uronic acids, or aldaric aci ds, or conbinations thereof. The

car bohydrate may al so be a nono-, a di-, 25 or a poly-carbohydrate, such
as for exanple, a disaccharide or polysaccharide. Suitable carbohydrates

i ncl ude for exa@plises sgbugbfewrabrmwelsam alivalsinh erstaivalprtdEs€1e) paditadstvalgnt bose,
xyl ose, gal aGh Qe USPﬁ‘Etergbg%ﬂO%%ical d&§ﬁent”€ﬂﬂﬁ§a¢entt@3@9 CRRRIGH &r '

gl ucose, fructose, ucon sorbitol, |actose, mannl toI nmeg h}/l
agl ucopyr amjsrlocl&eploaﬂwl rasliesl, fisdlenicwrHvalenicanl Ashalery-aR| £ Galctasia!

sorbose. . Ohuga! &, AbieGhRoaRyy bhhasRe dbiRRERY @A) eseal @l dinsent &l L1 ose.

gul ose, i dose, rul ose ul ose

%%BICOSE apat ose,
gl ucur dhi ctrisaet, (Cg%@nﬁﬁuratqdcﬁlkygiaﬁ@ak WEeER bpter@awé@twfs Uy}, thieny
_mannur oni cNarﬁétgylpmdmosamd}?ya Q@n@ﬁﬁﬁﬁﬁzam wafaﬁe pyrrrahmmpse;umolyl

neur am ni ¢ acl derivatives thereof. Sui é)ol yC oh drz-é
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gal actur Onﬁn§lentgrlaai‘é§4n§p cHR BB A8itionaly aussn(uzet«;by amer t@tcgmmlammo awern)

| evan, fuct)é d@ﬁ]awg% gg}gr%pro}a%dcag% '%Y{%OS%SV ins, pectic acids,

anyl ose, pbif dextran pustul an,

chi tinggagar oseq ikeNNOD-, emmndsqu-t\nHmccommnaNamoswal orBWHQ-. aci d, al ginic
acid, xanthin g S rch Arm ar r Y. S are
sucrose, gl ucosgrgf‘f“raélﬁ"oég 'st?ghagf:oegjegr lérﬁlb&%:!:g% (éhlfp} gta%leﬁgr(ﬁ%? gﬁsﬁ%:rgose is
a particul aehdy &s@uLCQNMQpNHCé)etanNR' wherein R’ pragfr@r@rmeporeldﬁ@egry@ipthgt ect ant
of the present in entl 1|s e or "sugar" al cohol, which nay be
a pol yhydr P&Y EPéﬁ&hen 47 V1R @@gg@ﬂ%%ﬁ s are 10 conpounds that contain |
nore than one hpdisokgh 1g$-09p14Fﬂhemé¢fwopl§t'0n?'WeSl{§@t‘tdeﬁ"ﬂb°%r?ﬁ%u‘?fdgreére

Ilnear SU| QAPO irAC e nit@l YCOOR such as
et hyl ene gPychL’ eOfp(%L-’d-'%' l$/|C (Ef éli&gc?/ (BLEWIBioali@ky %ﬁén nitf@! ¥

ene and pol ypr ene gI C erol,
or pent aer y@(HNHRoIO(6Hz) %‘@Ct%*r’*eog CHz)nCC%H st '%I)".%ﬂﬁxﬁ

preferred gmrbeeH m%na ﬁ' atd s Iﬁ‘éréfﬁ@éf&’e%méﬁ oage@,ta i 9 ST o,aet1 5151, BeP&tLﬁse
osSI11,0Nn (0]

manni tol, or sorbit % Pﬁ?? cﬁ)n}% L Q
i nvention déh de Q@m%lzs%‘é‘?ﬁ'ahﬂ‘p?’&???‘ qp&"? ¥ subpfided Wi R éw%j &Pt 0 be
treated camp@ralpsBhlS,-CHiaIsY €C,-Ci)talkosy,(CaCRY thedikbky thatdgen cinpe€OURiNs ar e

dapted f th
B ebene0] nveaN Bh S IR IR TRy G 6 SR B S EERER et udi o,
but not dl : Im tedd' @ O.)JG%} alkylMrmUMOpmnallmumnmqu@rqnel ™o, aa?t@rgralllps
i ntramedu e r rapaEE aneous
(see PCT PL?EI(‘%C% ag E E%@@Q %Zf?"mﬁ'b aﬂ%’%%ép%ﬁﬁt p(g%gﬁ téneal
i ntranasal -O@HMQR'{fﬂ:(Cbla)hQO(@BbF@MHBDONHR',r%@(ﬁMlCCWHRe/c\)kaﬁnq‘ 30t es.
Hyposprays ”%ésé‘théf? ggnct'saﬁg Sé%namrg'aﬁrﬁ@gﬁlgfael\ﬁ%m@ $hidvens of the

, i nvention. ositrons reﬁ‘gar ed as i n* ect abl es,
ei t her 28&s | i qui dJ. §oPa’tl8nbN9 @77?8Qpépmglip@ﬁ%9d B@Jﬂelndnf'fé redyyidisgiopes firiers

sol ution i ny. 00 SYsARRY! \%h 'n'ﬂ leby h‘ﬂk” @ler}(lgme%l QartRibAy h&@rabﬂb@%hb%laﬁ@b’ al so
be prepare Direct f of the conpositions will eneruzlly be
acconpl i shewiclbgphilep eorepaRd fr@ﬂb’@étcé agigns. il H??eab'é(?fst FrePegRly; Y lenous! y
or I ntranuseil.arkys wﬂére?b%ﬁgﬁéc'n i61i€ Bothifed %eh meqrnﬁégetﬂoﬁhe&@ét@ee%e@r@g ssue.

The conpositions can m nistered into a |lesjion. Dosage treatnent

may be a siangites tieeisdREizRRIe oM heseiTkers Bt LY fupdglignaijgsoups. One groyR | |

be approei ggﬁéia iy ok chit8xie ldcMantno e S rebt Vilhethe @amal@sn Tih@ébldvfdnbtldml a
cytotoxic ug/ prot el naceous carrier conj

suscept i bl egreup, dE§NRIBRIT Y RCtivptach 62 8N ) %gggﬁ'f‘lf%ﬂe wif %tfree-ﬁﬁuge gropp t°F1e

conposi ti onyd 8arkigr, REcIRELTITR ShafipRd tHaYarfing Hihe sitel dhairt &Te: Igand btcummrbbumal
tract, the conposition will need to 5contain agents whi ch pr.ot ec

conj ugat e fArCNRARPIRNECPRNE CHTIRr white Rthes IFEREana! [0, FPTIGAR '%ﬁc%arp?nyﬁas
been absorbed fromthe gastrointestinal tract. A thorough discussion of
pharmaceutically acceptable carriers is available in Rem ngton's

Phar maceuti cal Sci ences (Mack Publi shi mg-Company, N.J. 1991). The present
invention in particular provides a nononeric calicheamcin 10 derivative/
humani zed anti-CD22 antibody (Gb/44), CMC-544, for use in treating
proliferative disorders characterized by cells expressing CD22 antigen on
their surface.



The present invention further provides the use of CMC-544 in the

manuf acture of a conposition or a nedicanent for the treatnent of a
proliferative 15di sorder characterized by cells expressing CD22.

CMC-544 may al so be utilized in any therapy where it is desired to reduce
the level of cells expressing CD22 that are present in the subject being
treated with the conposition or a nedi canent. discl osed herein.
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and val r ubi.i MONG@MERIG 6ONJhl|Ga°é'I@blys and a pyrimdine or purine nucleoside
such as cyt ar abi I ridi bi abi.ne,
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adm ni stered sequentially_ w 0 t hese.t her u
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| eucovorin), acpRE A MEPR LR idal 30RS oraTa} DPrs@l geadipxor Ubi oi .

cycl ophosph et oposi de, |eucovorin, nechloethamne, vincristine,
pr edni sone, and IpPEYAMBASI He)eduseoRRITETAtipha BIOVIdERBERI BoNeS: FraeRbtYSxat e,

doxor ubjyCi 5 7 §y§7'40£}¥60§ Phangs eyhigt %Q%d#}%raie@%@rd their@ntirt2 Didtsed in
bl eonycin, vi ncri stine), net hot r exat e, doxor ubi Cl‘g'hﬁe
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and vinbl astine), and MOPP (nmechl oet ham ne, 30 vincristine, prednisone, and
procarbazine) alternating with ABVD (adrianyci n/ doxorubicin, bleonycin,

vi nbl asti ne, and dacarbazine), and ChlVER (chl oranbucil, vinblastine,

procar bazine, and predni sone). Therapy may conprise an induction therapy
phase, a consolidation therapy phase and a mai ntenance therapy phase.
CMC-544 rmay al so be adm ni stered al one, concurrently, or sequentially wth
any of the above identified therapy reginens as a part of induction therapy
phase, a consolidation therapy phase and a nai ntenance therapy phase. The
conjugates of the present invention nay al so be adm nistered together 5

wi th ot her bioactive and chenot herapeutic agents as a part of conbination
chenDtherapy reglnen for the treatnent of relapsed aggre55|ve Iynphonas
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20 CMC-544, followed in phase 2 and phase 3 with CHOP-rituxi mab
(RituxanTm), CHOP-CMC-544 or CHOP-rituximab (R tuxanTm - CMC- 544.

Al ternatively, phase 1 may have a first line of treatment with COP

(cycl ophospham de, vincristine, and predni sone)-rituximb

(R tuxanTnm) - CMC- 544, followed in phase 2 and phase 3 with COP-rituximab
(R tuxanTm), COP-CMC-544 or COP-rituximab (R tuxanTm)-CMC-544. 25 1In a
further entosei patents, theeasersit a glonaggeeshiov eretpitpieniazsblgapuifaied FaRtaN £ i r st
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in Cancer actice o ncent DeVi t a,
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Li ppi n dnkins (2001) and Physician's Cancer Chenotherapy
Dr ug nua?ndvég& a@%mggﬂggﬁa and Vincent T. DeVita, Publi shers Jones and

Bartlett, (2002Yhe amount ofheospiverteRederlyon{qreh 2aMOBORFES i GBLIACATRSd of

treating hé’cfﬁ?é@vé%’f frémi Pi&tbins BF &R 8nd bar 168 H&tErmhin@dbPthosé of dréikargfskill in the
proliferative

sorder characterized by c 1 ressin t he net hod
conpri si ng@haMheKtINSe RYPEEMEMELIYY bl %%ta”}%'”t ff@a‘ﬁ( n%ﬁ‘?ﬁﬁ%i/ %%Eﬁ\%eﬁm of
th pr esenfgrh ré;/rﬁaﬁérﬁé\?(c conjugate 3186 viricSedth mﬂbt&i?tt?wmtlb@jyf UFHishemovid szani bedb
elow in speci T i.c_wor ki exa in scri be
the i nnt PIBRPRABRETIINS? gglof’? r?ggr h’%\(ﬂ] meﬁfg ﬁ&c%?&é%%@%ﬁ
EAEDI (Ej)ATE BT IFBEdDkt E&?SF’?Q@!M(ﬁnda&ﬂMbﬁﬁﬁ elsldlagaﬁ ntprop)zbme abre s @mesinisd }‘lrom
ybri domas_usijn n b Dsaiipycel | s
i nternal i z%ﬁnﬁ%‘ﬁgﬂr(?ﬁ1 ?%{33 6@% ngagr%ﬁclb /OQ) A(‘? S{d '%setlr)éng@ ét%luood oY
nmononucl eagolgrak lo tHePBMCEplutiont, eand adni aﬁﬁwemomrlﬂm@t |825’fa¢11€i ﬁs-@ya cagoxdicer t han

10-9 d d
o oty EER e b B RERA BB Re S, BB B A S0 RapeToRr [,
30a) PR&pamdd,imefecblysian 49 bM thoPmikiang mesd HWArquYe?ﬁﬂUépp@'r‘MTﬁ@Pe’T‘Mom
Hybri doma g/ﬁr dg?&eEﬂﬂ&%tBM & t'ten%koo@%@r hiipBRcti€CBRSbREY dfugl | owi ng

i mruni zat i mce Wt protein. RNA was prepared from
denvatlvelcarrler conjugates with hlgher drug Ioadlng/yleld and decreased aggregation.

Other protein-compatible organic cosolvents other t_han propyl‘éne glycol, such as
ethyléne gly¢ol,_ 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 Cs-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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5/ 44 hybridoma cells using a RNEasy kit (Q agen, Crawl ey, UK, Catal ogue No.
74106) . The RNA obtai ned-was reverse transcribed to cDNA, as described

bel ow. b) Distribution of CD22 on NHL Tunors An i nmunohi st ochemi stry study
was undertaken to exam ne the incidence 5and distribution of staining using
the 5/44 anti-CD22 nonocl onal antibodies. Control anti-CD20 and anti-CD79a
anti bodies were included in the study to confirmB cel| areas of. tunors. A
total of S®nhadireers. terearkexylis asid Avs dara8eic\RsIO ks &fbr I BPHRE REiFB%s by

using the Marig rﬂ&tFﬂ’ﬁ'érEélr@é%yWaQ@Q/aB /bry% a&&lcfrlltﬁaéaltOWhISNWaerﬁeseﬂaﬂaﬁa B

| ynphobl astic | eukem a/ | |
.1 ynphona (mwmgatw@oi%%ﬁ%aa%g?? gﬁg&f"{ ﬁmﬂhgc/‘yﬂm gr?el_%\’lﬁoﬁn'p%%nt le cell
(Int/F) I dretret altemswiet @ibdding arthobe atehts, -butam)| aiLBoribEntﬁatfohsuse

| yrohoifas, POSTY TBILAVE 1 AhoRRETIR 650ty ebE B P SRR PR e
5/ 44 anti bagidatio 0.1Ad . l;lmngatﬁ:nd réadtiun t her psdduchecaor®NEDSi toyipxishedrug he
e el oaaes oo kST SR MRS LI o |
test at the hi gmgseceambasﬁadaionmgatnoﬂcmmmems \pere appiEd tpémfpngﬁtlwmﬁcé(%ot her
S onoee <6 LA DAL I Bty Wi,
p05| tiwe fiatrodtibféh ofBikhtrsatment fig gouesinpéleidt lsuksoria |(AME). tihbas bess leaedant i gen
Is widely t‘:ﬁxo% ﬁsﬁ‘\%d w8l of ion-exchange chromatography that the calicheamicin is not
~ distributed on the antibody in a ljniform 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 conjugating cytotoxic drugs such as calicheamicins to carriers which
minimize the amount of aggregation and allow for a higher uniform drug loading with a
significantly improved yield of the conjugate product. |
A specific example is that of the G5/44-NAc-gamma-calicheamicin DMH
“AcBut conjugate, which is referred to as CMC-5_44 and is generically shown in Figure
20  17. The reduction of the amount of the LCF to <10% of the total antibody was desired
for dévelopment of CMC-544, and various options for reduction of the levels of the
LCF were considered. Other attributes of the immunoconjugate, such as antigen
binding and cytotoxicity, must not be affected by the ultimate solution. The options
considered included genetic or physical modification of the antibody, the
25 chromatographic separation techniques, or the modification of the reaction
conditions.
Reaction of the G5/44 antibody with NAc-garﬁma—calicheamicin DMH AcBut
OSu using the old reaction conditions (CMA-676 Process Conditions) resulted in a
~ product with similar physical propérties (drug loading, LCF, and aggregation) as
30 CMA-876. However,'. the high level (50—60%) of LCF present after conjugation was
deemed undésirable. Optimal reaction conditions were determined through statisﬁéal
experimental design methodology in which key reaction variables such as

temperature, pH, calicheamicin derivative input, and additive concentration, were
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B cell |ynphomas and therefore provides a suitable target. for immunotherapy
in NHL. c) PCR Coning of 5/44 VH and VL cDNA sequences coding for the

vari abl e domai ns of 5/44 heavy and |ight chains were synthesized using :
reverse transcriptase to produce single stranded 30 cDNA copies of the nRNA
present in the total RNA. This was then used as the tenplate for
anplification of the nurine V-regi on sequences using specific

g{/ I gﬁnucl QbR 4P AER sk &Mhé&@ee@@hmarmrsmdasaamdmamtaiuma(rmﬁe)nput ANEDNA
nt hesi s

' s synt.hesi zed a 20, e ol une
cont ai ni nGaei¥e fANCBAFFHIPNr BA gNAé'ﬁEE gﬂo%oﬂﬂ}iﬂ%ﬁ"‘g o 1k th% gxf@ ﬁpi\/lt rbVylo v
di t hi ot hr @ichRlgated frEVtidMy CER, an@ dygradatyf fotAZiRN, dv'ﬁﬂé’terdﬁél?@turaanﬁ gl@“emerteob units

RNAsi n, 75 ng rangom hexanuc pi n 0 nits
Nbl oney MSHE" LBURMCE: 5V P&@%%JE r{‘r"f%nrgss‘crltl p aseﬁ%A%rﬂl gc%bg?%]on at

42C f o 6Qofitenitidns bhprdt@ﬂ&btrﬂn(Mbodﬁrandrmise&'eby(eﬁwpl merasingsay obr 5
m nut es

ots Q\IA:l o PCR
usi ng cor’rﬁ‘?gﬁff '@HgnﬁcepWW@??dstBe%a\ﬂ '8}1 bE& %eavya}g\{legci hﬁ%&gluﬁls
Degener at eoptroliieg LoFokbsd ct@grayla@dlen/elslolnammi@alto wedyret the |e%‘ﬁ§‘ér‘\78‘éf= dBuences

of the si gcr??cl?e%np&ndoeen t[v% IH?&qN%SlnE@a%@a GrofH | B‘%E{OSS SG;OhWQ? FAALNENE QB aI |

cont ai n, 0 arestriction si VL Sful: VH Hi ndll startlng
nucl eot i desméurdof ehidhadysn tmfﬁ@dlqrhé'h@eﬁﬂﬁék\{éé”m@ﬁ 8£0), to
al | ow @pti. f oft iA-Be BRNASs) 8 'célrhdd:a&lti@lﬁ itseden and
20- 30 1(ral)ucl ggslfltd%?]gér%teh&%h&t fé@g rﬁ@%éMA th? de sesq)uence | é{_\ l nﬁuse
ant i bodi esat(aKedrsentratian ofa37.5 ”’@éd@érﬁ?@é@é‘ OFPFQ?(CB?%E“’&FE’ gn&%?

| n'lfjler est, %é{;&t@' {eh%raté@l(ao B5%) BrgapHMEaR-&F). Hedhth resntioHucanitBes vi ces,
Public Hea

Service, National Institut
primers arigceregiajnedness daaes F?@“F‘?éi tglfbﬁlH% %CEJH%QCF%W%' ,P%,QSS[%?I body
a][‘dt ﬁong' é\\/aﬂ@r%%%ﬁ]'g:fn' léédhﬂ? éﬁdtlg hfaﬁa” ndfiee r@‘a&ycﬂr&) Bs IONMC 564 Paccelssté?ﬁndntloh oni ng
o] e ragnen eavy .chai I
desi gntd t¥ §FUNPIATE ?Jc?f‘ci'tiﬂ'i’ét 8Hm8¥“ﬁ°r? gﬂ? ebst&c}g %E{iaﬁ, %ﬁ'ﬁthatplg]rrer'&ll zcl udes
an Apal resid CWIO-544 Bidcesd Gofidiiirinsiié ait@vieinorabirg . The 3 region -of the
primers contains a m xed sequence based on those found in known nobuse
anti bodi es (Kabat etal., 1991, supra). The conbi nations O];O‘é)rl ners
descri bed abovaAshabl: eCDN@ANEDNr@ﬂEUESCMArG@SAWQM@5%P B2 1 oned
directly into an appropriate expreggngi\T qugor (see below) to produce
chimeric (nouse-hunman) heavy and_ || ght ains and for these genes to be
expressed(| N N@ORDIT@NSIRESIETEO pf ctMa676 RROEESE antGod#4BROGESS he desired
i sotype. I ncubations (100 ). 1. dynpafiolife PER wesensefong as fol | ows.
- Each reaction contained 10 nM Tris-HC _pH 8 3, 1 % nM MCL2_ 501 KCl,
0.01% w v gl at i falicBEacREPIM of HATE (WAMPAYIeGCTP] and dGPRY T’Bv)prrol es 5'
priner mx,| 10 pm)l es 3' primer, {lwpightbeB®A and 1liunit Taq pol ymer ase.
React 1 ons Wgre L #”R/%tl eg‘iltlt?tan SC f DE)%%&&%Q&é/géduﬂﬂd t RRRarfelERGtilmoUugh 94C

“for 1 m nut m nut e. Aftagr_ ﬁggﬁxcles,
al i quots of each r@%qer“iﬁ?ﬁ'?@/ere an b psanste: B3P @Mect r dphdFeaRIE: 3f agar ose

gel . Temperature - 26°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) 45-585 HPLC Area % <10%

{before purification) '
Aggregation (before purification) ~5% _ <5%
Aggregation (after purification) <2% - <2%

20
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For the heavy chain V-region, an anplified DNA product was only .obtained
when a priner pool annealing within the start of franmework | replaced the
signal 5 peptide primer pool. The fragnents were cloned into DNA sequenci ng
vectors. The DNA sequence was determ ned and translated to give a deduced
am no acid sequence. Thi s deduced sequence was verified by reference to the
N-term nal protein sequence determ ned experinmentally. Figure 1 shows the
ani no aci d sequéheéinaéasehie cabReawicin reubineseasad rioe Idsialoading ifissty-557-84.
oaur €S o ABEnTodshians, 8 89 (Mt Rttt 7. 268y Gt cafarctsheaﬁatrémeewhs and
B rons of mou r?oc

heavy chain onal 574 respecti Vﬁi’ﬁl
Mol ecul ar @b@msﬂgn oroteineadaGRate (e geactlon Due to reduct-qq%of qreggte/apggl on

sequences wekeLNEMChanprhcal eohifoRKRERRE M 2VAeiOnmBYERLA: branid: pIARIA

(Figures 7 and ese are vectors for the 15 expression of, |i é and
heavy chai BMSohéhanas hgeDreRretishii Pigramdstiainis fﬁ%.cewggﬁ'ﬂo“rﬁiﬁ%ﬁ‘#“kea%tp i ght
chain and mmpé}agpémﬁ,o dy begyy chain. The VL regl on was sub-cloned into the
expression vector by restriction di gest and g g}g fromtherﬁ qqetnm ng
vector, using Stuthedrieggovipagtiaas i tCPB?F”éraf'%% ertdedy G8" pRREET "

PMVRRLO( 544¢kL) mg/rhiOHRE tRa - coRbéntia@ar YofCtial BalldhNéamizth aleﬁwmeee dy NPERtylsi ng a

5' 20 primer to introdu na inc tained in
t he cl oni nga@maaffaéaveam'a'"mz\ ﬁ%ﬁb§ﬁfﬁéﬁ guge?lqt ' cﬁ@&??%%o&% ﬂf f erent
i n-house hyhyurélomardriges e abody) 4 Bels %ebp heigatof tmaenﬁboqyr Timercobeteent a@s

CACTOATT AR NPT Lo G P OB O CRGREF %@ngﬁém@
NO 51).  from 6 The1.neveomeeirdsisr Thaseadions wead pedomteatin (RRsd H

ori gi nal enl h
& nzg res Hi F%?Ilyarox %R% a;?eraz;{vlgest Eﬂ.llt%@égu JE&B gfd?QHEbBW?é;HJgﬁi%o%sp\g‘gbk

confi r med, bofferaatiangH of égwdatpﬂ\mm(rgnzmqqu@gﬁ@m 80%¢ to apaifsiSe it and for
co-trapst egmfg%ﬁggmgqgﬂn TURAIRSEL 09 MAFIRES THBLO R AldIBA3A e ArGhed

chineric c hi's was achi eved using the Lipofectam ne. reagent
accordi ng tr@ﬁctllh@etmmﬁ&aé@‘iﬁp’@#ﬂesmﬂrfémﬁsofoé Oéherﬁ\PYFfEfSo@fe‘FP NY9REESTECRNBTYGyY

G oni ngen, jThe, Nat her Lands si tv%h@ﬁl#@ iﬁOthelécﬁﬁﬁnQ%ﬁ‘s of tREMEAmetFoned
GLYCOSYLATI ON SI TE AND REACTI VE LYSI NE R&tentl al. N-O|J nlétedi |

gl ycosy! at i@gfiti¥es 'ea‘see?ﬁf‘e'hf@é”%'”%@éer deig 'prieHRNEORTR R FOPHE= S Y aci d
sequence NaXdTit (FiL@guestcdl. thaDﬁn;P/b@Ewu\&s;hrerem bboiet imay aetphireagdnehyainet e
staining of gels of 5/44 a fra nts (in F i that 5
this sPPe SRIARRAY T FESFPHRERY Ao arowh ol feb g ke B o5 e

resi due wasefiwgserved at an exposed position wthin CDR H2, wh| ch had t he
potential to reduce the binding affinity of the antibody by provi di ng an
additional site for conjugation with an agent with which the antibody may
be conj ugat\edCONJBCRTE PHREUGAWERN ANBISERARATIMNuce ami no aci d
Substitutions | ol St AnSRIHERCEnBaRl Fht BIREOABICKATIY td Ne

gl ycosyl ation site an /5 fie reactrve Tysi n as shown in Figure-4

For war @5pr iumepsjugated digagtanise nfstielt | ahs PI‘%’@CGWACQTHEWE?N viesee qxswwt o
renove the c?%%/gé?lﬁp{éé?ﬁlblﬂ? and/be g’(e':bgéﬁaﬁatéa Bid & tﬁ@@oﬁf&gé’t@éw EorivehtiBREl

cont ai ni ng subst i i 0 wasS generated to renove g reactive

| ysi ne r esimetboqsrifejuaxa@mpie, Slﬂ\equ@ﬂHﬁﬁthWOma*%%?We(S&q nRYOrRLEP AP ach of
these PCR bsh di apshawdionls

enzynes ngﬁ% %ﬁ%b%bﬁag gi‘\%\re-e&@?anr?gr% thgc{jn%lﬂﬁ@' P %?)4 544c¢ é@}l Eligg E:CIh:q ved
with Xbal arle mpieg CP@U@%%W&UEO’@E‘?W@S§W‘%H3Lﬁﬂ”é§ﬁi‘t6§‘ fee 6P ! weg tants.

The N55Q TS0 drubRANHEERIH, ORSa RRiak&s temeo@hﬁéﬁp%e aérijlﬁg'htéﬂ #re fiiehangi ng
the am no acCi d sequénce away from the consensus N X whi |l e the

nut ati on - réﬁﬂ'@cbﬁdrﬁmbﬁot‘“@ﬁ@qﬂ% |sprorpatograpiet (RIE) y'8) W@ WOPEFISSFﬁeDrEY'%’ ?yarl y

posi tively hargefen s ysn-a&a H"!a'ﬂ@facfﬂﬂlﬁg e sitbioaRtdredicarhbanicinpdrabotids wer e
co-transfected with the cL plasmd to generate ex resscfi%@chl neric i body

vari ants. IQQ”JUQE\?AL(QM?\W erocagsy| {eTolssPest-cepH N A3 gm 8‘8%’?‘{” ties
of the chineric genes were evaluated following transient transfection into
CHO cells and determ nation of affinity constants by BiaCore analysis
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The affinities of chinmeric 5/44 or its variants, which have had their

gl ycosylation site or their reactive |ysine renoved, were investigated
using BIA 30 technology for binding to CD22-nfFc constructs. The results
are shown in Figure 9. Al bi'nding neasurenments were perfornmed in the

Bl AcoreTM 2000 i nstrunent (Pharnmacia Biosensor "AB, Uppsal a, Sweden). The
assay was perfornmed by capture of CD22nFc via the imobilized anti-nouse
Fc. The anrt/ad)mzig/ewassromcmmmMrMYe(SErﬂiaé@h”%ﬁ\'ﬁpﬂéé is qyiteefactive alRPtRontrol s

(50p1) wer ct z tizcoBMsRshirgy fidkepWegtnBiigenfor body in
t he sol ublrgmowng agﬁfe?]\éferdea bcél emt ?\12 SaL(I:I‘ age V\rgs r%%ene a e%l th 50pl

of 40nM Hdbrralula'fBﬂpit/ |mlneff€ph\e’=* R§ @Fpegathaﬂﬁ: §°R}$é§f pePPSENEEYudih g =Che
Bl Aeval Uatt&a{%@@;&ésefré ré?ntrré?)héﬁ Wﬁébﬁ’émrsﬁ? By borligatibe rgdaliensy tattradn site
a

n construc Are n a slightl ter on-r nf cantl
1 over Sof fihe 46 @@@Ezwetr@'armediqﬁ ApinGr g aivanggas ot are ftARagpn or c2m Y

| i][r]}c:)rovterrenq]ﬁo\flolgrggr LORLSAY Rab@d mrﬁﬂﬁe M@@@dﬂtb ahe ogolirad (Itwbrc@ﬂl?e&tt on
affinity

IS resu was~ unexpect ed b éu‘%ﬂ’ s .I.hat t he rlerrtovtﬁ of the
car bohydr agxsepdisg |5 P%rﬁﬁ'é?r%‘rff‘wmi’f%?sssrfﬁ € ndl iy SEREEW'THSHR Ns50Q
change) . 1@utcH Rerel EROMErEIGE rerdrIlc}tlowaéapabsﬁr thed camlbe supportetién E6Gikeshange.

One possi bl e expl anat i o S8 r
car bohydr a?réd“?t{%@ $RACEon 'P@'yallﬂ1 §§|rct ?‘drhf%ég erssggals%ege% ?5?/21 g%? P
bi ndi ng t hatutibs bfertﬁyedorqnga:@ny@nooronmfcht rpﬂamem pendtrairds aen nibe vhéeln

hypot hesi s thattr:e)tfonttﬁ?t Cl?lﬂrb e%er?éatﬁ‘y ?&d‘g‘%" iR fér%?aftrtoﬁ”t and that the

negati ve efP¥EEL ers re size, is supported fromthe
resul t 15o0bt ai nathensiangytbtosicTEMg Masaei d)rghlyc Hatﬂrqpéﬁblac@#éfﬁv $2 h 2¥aPi ne at

position 57 %Qn%b lco]er&%&@gl a%e%ulutsﬁd nqt an&BHYﬂgate hfydrophotEf@”iﬂ’c@éct@fr t he

| ysi ne resf mut at ad a neutT ect _on affinity, i.e.
t he i nt r odoiwbmatogodphyh@I) gé mi prefaressi ernslidaterd exovid sifastiveaterreiien e site

wi t hout g?%ﬁ@%gt%d digf %bﬁ]béé{ed Za(r:\-tr ry”“H"l’é'rQ@&rft@fhré@W@y aldvaitagdreover

gl ycosyﬁ renmoval o

he reactiv ysSi ne, were therefore
bot h i ncl uBEE: i @) tithkashingesaP2RiYdR BTN, rep I ‘é# SRRAEHRNE A5/ 44

25The nol e%gérééat@ w'tﬁwc&ﬁmamﬁscéﬁcrtg& e ar isahlen hir@t@]drOQrSd (B‘) HIBeavbiaVYy and
i ght chain antrbody and their use to produce chineric

(mouse/ hunﬁﬁ‘)e%'ﬂ@f&?'“&r?ﬂ%&ﬁ R8s been described above. The nucl eotide and
ami no aci d sequanqpsbefof hige-dzpass I5l/O4rtﬂaeMb sanntdbl¥Hbrdonaiation scale sisewsuahn

d b
" CER0 o 3 i ekl e oSy S0 ST Ao o Pl B g gel s

potential PSEHRAGGNNG), tyn efﬁedmuorarS;Sparata:mcnhnn@at&d gomponentiscidFogmeates et al .,

(T S00L S0 U 00N SRRl G SRETOR oot LT, 0

usS” sequences rom human subgroup I
kappa |i ghtoradess.n V regi on indi cated 64% sequence identity. Consequently,
for constructing the CDR-grafted |light chain, the acceptor framework
regi ons chosen 5 corresponded to those of the human VK sub- group |
gerni i 28 0M, CONP QYGRS ANDTHERMWMAEWBNR 4 accept or sequence was derived

from the hunan e Gt IRU I IoRE a8 U8HEREEs HTbrocess for the. preparation of a
' therapeutic or diagnostic composition/formulation comprising admixing the
monome.ric cytotoxic drug derivative/carrier conjugate of the present invention

together with a pharmaceutically acceptable excipient, diluent or carrier. '

30 ‘The monomeric cytotoxic drug derivative/carrier conjugate may be the sole

“active ingredient in the therapeutic or dragnostrc composrtron/formulatlon or may be

accompanied by other active ingredients including other antrbody ingredients, for

example anti-CD19, anti-CD20, antr-CD33,'antr—T cell, anti-IFNy or anti-LPS
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A conparison of the am no acid sequences of the framework regions of nurine
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 nmade of the potential of the nurine residue to
contribute to antigen binding, either directly or indirectly, through
effects on packing or at the VHNL interface. If a nurine residue was

consi der edartispdies, ao’rtnoarmhtlb@rlyf ingiieglientsystetinf dseeytaitindsy giomtihackIBEIPTMES?HuUe i n
terns of SI Ogl[% g{ gy &Jﬂﬁégﬁdxéﬂﬁﬂe%hat muri ne residue was retained.

na

15Based onaq W0 versions of the CDR- grafted |ight chain,
havi ng t he seqdéytobsegan@grqwhh &E6rs thaumaycbe HeedEdsabPRf et Ver ipifers 5) |

wer e const ta% ¢an ch R %ﬁg?@ Qédﬁééﬁh%Wtk@Wt&’o@@r@ addviang/of the

5/ 44 heavy chai'n"was 'acconpli usin e sanme 20 stratewgé as descri bed
for the |icartierctrmjygaternefl e dvasanh I@ﬂentlm'@)m IReHetPRenitTIeHEEs SHEM@St 0 be

horol 09OUS.n¥e9|eDHH%W+Lh§)aYNﬁCb§Fnéwb@épwu@dsrc sub- gr oup | (70% sequence
identity) and theretore t

e sequence of the huma oup | gernline
franmewor k VH1- BHWPOT\@&§°G§M%§3W°§@?§Bf%'fer?'i“@&%g%w%‘i’ﬁle ap Fagrﬁx&ﬂ

acceptor S@ﬂfdﬁfﬁﬁ‘a%sbé/\@é&i ?éih\éedntﬁ TR d}ug egrumlvgmaﬁuemmme JH4.
25 A conparison-of th

eav chaln t ne K Legi 9
shown in F'fh@uPr@s%ntWH‘éF@‘qnt inciide t?@@ﬁst g%hﬂ%%eé‘g@[/ agﬂal n g% b ers
fromthe age@pias §L%H1UQ§1(€&t@éter3ae ROG HemmimApmgysnrs afcht e Magate idodt i on

that any of these m ght t o antigen_bindi ns the
CDR- gra%/t ebraeRyy %fh"’al ﬁ%mf)%ﬁ?‘?fa'déoni“{c ucted,PH °n§ ngagg%tﬁé%%ngs ga?@e

SEQ I D NO Rpdro&RdnB. NO 24, SEQ | D 30NQ 25, SEQ ID NO 26 and SEQ I'D NO 27

(Figure 6). 111, (EERA%] %@g CGenes
wer e designed t “%WP&B‘&BG%J%”Q?V%% ggés}lgoc%.lences %Qfe(?,z ,QE,% egs s’eerl es of
over | appi nfuteimidgoantt betizdretes agente ad%splglnml)'awdctﬁﬁéﬁaﬁ lﬂfQ"&Ia"(‘ﬁ ¢jsRreereo) . A
PCR asgenbl 2C t R drdfuariwdtleccayriéregi on 5
T ene s RS i g o e 1 o 110
bH8. 3, 1. 5cquage:mf2the5mea‘erntmmon 0.001 %gelatin, 0.25 nM of dATP, dTTP,

dCTP, and dGTP, Cheﬁl‘gﬁ'le ;?e@ﬁ&aﬁtfne‘bﬁ%sﬂé Béé{tﬁ%bmnﬁfnlme‘éi to Tdeat PralifefativeBl, B2,
B3), 10 prnale eac

external' priners uni t of Taq
pol ymer ase dispifers Fe@) a%ﬁ?ﬂ‘qeédarlﬁ W@&@t”e% ke usgd 299&81?(5 "%1%‘ tﬁﬁl&‘d‘%’t
cycl e par agetgkive/N'erferd%bnfugh® oflthdGbreddrit ihvanti&® inciuder bt ﬂﬂemﬁt&lnﬁtad t<72 C f or

1 mnute, for 30 cycles. The r ctlo oduct s then u %
agar os @0 geIAd”%f%‘f“é'eBS%{ﬂW rC@EkiRP ’é‘d v ngiq%éneg ‘ﬂ%%ﬁwﬁ% urlr;m@e?%f Gur ck gel
ext racti on dkkdrubi€ial fluroura2id( 8foposidbcakAndds vehoﬂmi’lalcrgsaam)mqmyGﬂ 30 j.il.

Aliquots (1 p.1) of the Hlad I t
InVitrogen TOPO)”F?;\ E‘?’B’Pﬁ Sontoyt E%IA afﬁéé"?%%t%l@% e“ﬂyaﬁ)ywé%l%tz'l"foo 01)
accor di ng taﬁwohh’ﬁoﬂﬁl&uh;ag&taroérthes mvas‘d:qmd’mledasn “tharapenitosily efeetysi aspountct or
served as a cfon n% | ALer medi ate, 19 ffa%érjaéeatg Cg%ﬁﬂHé‘é?:%'dQBtr@Bt @mleﬁérg?e nunber
of cl ones. Ehéi hg usi ng Vect 6r-3 rimers was used
i denti g car rpeiyenthdarestedcﬂﬁasmmgzogﬂlotarm @L%h'b@r%é@ﬁeﬁﬁj‘b}ﬂ tﬁ§?ﬁ96§t"p?ﬂ?2 1
(544gHI) agj v@%v&(e%élgl‘%é r Ry QUhﬁgateltr‘?é"%e]'gaeuhg&@nef@dhﬁ@@%!% eahigte
cassette reéplacenent  me to create the humani zed grafts gH4, 5,
6 and 7, aradtlrgatzd mnghymth@emm&mltwh@sm|cg;mn ahimah @ogpisgUFHAYY Ebiordgets,
cassettes 0 r REBE.- ke84 glbimife th
pCR2. 1(5449%_%5% %és E@E oﬁfﬁﬁaﬁetfﬂé?lﬂﬁogﬁp@%alnes sho éXnanI“/ Sacell for
the heavy cwaiopriatenegncesiration ®age @R rPHighef %q*fahﬁ;/faﬂorhegq gna RN
- fragmenp W%ﬁerg@% %toQa‘é’Eérhﬁr%%sfeﬁﬁ%?&aérﬁﬁ%uﬁa@CfoN‘@eﬁnm!@ﬁﬁ'tldMn|hlu§@hsOn with

e

the oli gonuc cassette. These cassettes are corrposed of

conpl enent ary oIT@onw@ISéonfQ@é%e @SR forna Fingnare Sylpct Wik ggpend yeon the
concentrat i S (R tefor 2R0s t 1tBe mgAMvdighsaCl pH
7.5, 2.5 @gf@ﬂ% Ql S% Mt% th@ %n\é% mM di t hi oer yt h%bl}e;c Ar?ne 0

achi eved bygehéﬁtlﬁ’g the §Bbl€°tf oF“eB dmeut 3 | ieRHSRAY ef bﬁ?rﬁm W@??ﬁre%% )
then 30 allowing the reaction to slowcool to roomtenperature. The

anneal ed ol igonucl eoti de cassette was then diluted ten-fold in water before
ligation into the appropriately cut -vee3®r. DNA sequencing was used to
confirmthe correct sequence, creating plasmds pCR2.1 (5/44-gH4-7) and
pCR2.1 (5/44-gL2). The verified grafted sequences were then sub-cloned
into the expression vectors pMRR14 (heavy chain) and pMR10.1 (light chain).
| V. CD22 BI NDI NG ACTIVITY OF CDR- GRAFTED SEQUENCES




- anti-CD22 antib

The vectors encoding grafted variants were co-transfected into CHO cells in
a variety of conbinations, together with the original chinméric antibody
chains. Binding activity was conpared in a conpetition assay, conpeting the
bi ndi ng of the original nouse 5/44 antibody for binding to Ranpos cells
(obtained fromATCC, a Burkitt's |ynphoma | ynphobl ast hunman cell 1ine
expressing surface CD22). This assay was 10 consi dered the best way to
conpar e t heorgbabtic(é)nretaktion sasitivitiey and tiieradce/tespense touherapr ToBRamoTHe
results ar shvvn C S y
little diff&r ence %@? ﬁéecg‘r!]ﬂggr%u&n% g%r%enté% Qﬁq l%e“&ﬁ crrl’rhrerejt]@%rg?ﬂg %f:‘/?gctl vely
than the chimaan. &mer@bmeﬁmwagaw%“ penErom 7 ﬁ”@/fﬁa%?ﬁ mMgiRe Pre@R@8uct i on
of the 3 addi al 2557?33 es _ f mdAnt OlwhicRngbsgHE) did
not appear 6?10 a'@e t& af é@edh%rbﬁgﬁrégréwze%rﬁetﬁr@;ft corr‘bgﬁﬁatl on with the
| east runbealcelatechan the besis phithe rejeingraousraris] ect ed. The |ight chain graft

gL1 has 6 donor ibdUSSmiister¥d: inkididuifd 164 ptient08F ehdy &kl y
i nportant packi %ﬁﬁjogﬁgﬁsesn%ﬁggl 5 y HS(EBBr i smat tthjVHNL Fﬁ[lltgr ag{g}y Resi due
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to anti genm)ﬂidﬂd!h@%orgmérhﬁéﬁotbﬁiéldiug%enVQtavelL%ﬁtlbda@%cﬁﬂfbaEﬁQf aeepfegmd i n

germ i ne sequences of human kappa genes from qther s heavy
chai n gr af invgptiomigsadnigigiesd F?%ﬂgﬁ(ﬂ“kﬁ\ee’ﬁt‘dfﬁ tFﬁéQ?‘ﬁﬁﬁE@ég?@a@gnE\eder ed
to be part gpfaeEthdthaligide th’(bﬁo&brdﬁ%ul{eaha ded bRiwhiether tsecbnjuyattDR-bgirgf t i ng

(see Adair et  al ti on No. W91/ 09967)). Residues El and
A71 are suFF%\%BrolpailPﬁl?ééy %‘Cc[ﬁeag% ?’8%{ " Residue 148 i's a potenti al
packi ng residue ThBGfEqua@cyT&Bdose will eleerhd ah thbdialfHifdoi-theerdnjugete @fd thigese

reS|dues I 1 are faqund [ ene rou
e due duragon of 15 e I U eiloRe B <L e REECE 18 o DR iy BT OTP

hurran ger mbeneeceadrryg o gve3ond he nfark | dodki mndiapr o‘bltarnats/étyue‘n@é genjugateh t he

1ight (f%'al GBIy IJ'R ¥ l%ﬂf-llfég o hNd g %@ﬁ’crrﬂ%} Hﬁl&%eﬂ%%’e&éa‘?@t@&wb@lt rons

wi t hin The cons relon genes provi de he veCtors, are shown in

Fi gure 16 @ndam@@nﬁéday rOnSEQeW\EeWQ@/eéJrRﬂ‘CSE@Wﬂ @ Pentheespect i vel y, for

the light chain A@ng§%n[)nu9 al$d BRGiIrEDhdAnbEE@Rally @é&ﬁﬁéblé’%bmerff@* t he

heavy chai n. encodi ng these |1 ght and he c}”é alp gene was
exci sed fr GAMmingssiopestthe antippay, yorivaate DN &%gerdf'@%@ gt geef HEv ndl I
site, then pagfuctio®a %tllﬂbdl@s thaﬁnﬂ&l @@QM@ f]ﬁ(ﬁﬁﬂﬂmtreaélwﬁg el ¢ontPdAitipol gmisr ase I

to createa5 bl unt end. e at the site sult %r?ll
heavy €Hai §hPyldgmeht bevvmxt?h abg rF?'T'@BG 'P?Y) % a7 osséovgél 2e1959"%55% sane
way, a ||ghﬁa&&ﬁbl@culé§g§mt a&a$r@tﬁaw@,lJCﬁcﬁiypé:plt|uéﬁ etlpedomdse polyicahargiese and

with a 3" EcoRl site Bot f ragnment t - essi on
vectors anc?of}' ic 13595 REVE Y’éo"g?aacb @?e"|°|anesgda°‘%”@3r§%'sa“§§§@%gs 10
CONJ UGATI Onandfnddfice GAM\¥artidd. CHEAM CI N DVH ACBUT TO HUMANI ZED ANTI - CD22
ANTI BODY ( G5/ 44) ' | tj.0 i

hprpeesdifisl RpERle, SO HAR Sl 36 cRipBTRRIA by |
AcBut @5u (szits elvkaad oydrochéorideat hyﬂb?brpse@SFlngﬁFé\aleF) and/\,ﬁ@faéest I9e sl Qfat
protein co / eani ci n
derivat | veqﬁg%é al; HQ%UX‘@%%ZC&G@ %B@H\%ee%gﬁaﬁ)ﬂétggtanégreg%g:t%“ The t ar get
reacti on pH was %%ma@e@lCalﬂn@m?ﬁ@b‘[eﬂ@'é@rsdoﬁb@@t$<§'E'H’Q§ﬁ§’”6fmth%d49t°ﬁ'épy
reaction ca
N- ( 2- Hydr OX{/Q&?%@%&M%PQ}%EG\L n%uggnesul gn?tk(]:a%oclzl G()jdl?ona“ﬁ auxma?t vl
sodi um decaubpstapcesrsdcloss webtlrwozraqmléwfvmmagenﬁ@r pidAefPdNg %t%ﬂﬂﬁ%d at
33 2Cqor t%n?l S in %@é#'éoﬁxp%n&ﬁhe @unéH %%fr%r@fenétﬂbSthgoccirbf&sﬁ@hs rigagd i on

“prior to purification were as Protein: 7.34 /M Calicheam cin
~ Loadi ng: 8ZXomnygieryas A@f@?fég@t”é d@eﬁ%cawslﬁ@éWPU@&fsecFyFifpét SUT]RSLEF)
1.07 % (W P ect of various surfaetant additives
and their céyngg?lst@rggt/chf)'r‘lig%trllonp?yotgﬁcpta%rﬁtel d and purity were tested to
determ ne their effect on the production of conjugated 25 nononer (see
~Table 2). Reactions were run where everything was hel.d constant except for
the additive and its concentration. The conjugates produced fromthese
reactions were analyzed for protein conggntration, calicheam cin |oading,
aggregate content, and LCF. Although all n-carboxylic acids in the range of
C6 (hexanoate) to Cl2 (dodecanoate) gave acceptable results, the best
overal | results (low LCF, |ow 30aggregate, and high recovery of nononeric
conjugate) were obtained with decanoate in a concentration range of 30 nmM
to 50 MM TABLE 2: EFFECT OF ADDI Tl VE | DENTI TY AND CONCENTRATI ON ON
CONJUGATI ON RESULTS



Addi tive/ concentration Protein Recovery (/0 recovery) Percent Aggregate
Percent LCF Hexanoat e-500nmM 51.3 3. 36 38. 3 Heptanoate-400mMM 49.9 4.7 20.6
Cct anoat e- 200nMM 57. 3 3. 27 10. 6 Nanonoate-100nM 54.7 1.41 0.3 Decanoat e- 50mM

Preferred forms for administration include forms suitable for parenteral
administration, e.g., by injection or infusion, for example by bolus i_njectioh or
continuous infusion. Where the product is for injection or infusion, it may take the
form of a suspension, solution or emuision in an oily or aqueous vehicle and it may

5 contain formulatory agents, such as suspending, preserving, stabilizing and/or
dispersing agents.

Although the stability of the buffered conjugate solutions is adequate for
short-term stability, long-term stability is poor. To enhance stability of the conjugate
and to increase its shelf life, the antibody-drug conjugate may be lyophilized to a dry

10  form, for reconstitution before use with an appropriate sterile liquid. The problems
associated with lyophilization of a protein solution are well documented. Loss of
secondary, tertiary and quaternary" structure can occur during freezing and drying
broceéses. Consequently, cryobrotectants may have fo be included to act as an
amorphous sfabiliier of the conjugate and to maintain the structural integrity of the

15  protein during the lyophilization process. In one embodiment, the cryoprotéctant
useful in the presént invention is a sugar alcohol, such as alditol, mannitcﬂ, sorbitol,
‘inositol, polyethylene glycol, and combinations thereof. In another embodiment, the
cryoprotectant is a sugar acid, including an aldonic acid, an uronic acid, an aldaric
acid, and combinations thereof. |

20 The cryoprotectant of this invention may also be a carbohydrate. Suitéble
carbohydrates are aldehyde or ketone compounds containing two or more hydroxyl
groups. The carbohydrates may be cyclic or linear and include, for example,
aldoses, ketoses, amino sugars, alditols, inositols, aldonic a'cids,' uronic acids, or

~aldaric.acids, or combinations thereof. ’_I'_hé carbbhydrate may a-lso be a mono-, é di-,

.25 or a poly-carbohydrate, such as for example, a disaccharide or polysaccharide.
Suitable carbohydrates include for examplé,' 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 écid, ascorbic acid, lactone, sorbose, glucaric

30 acid, erythrose, threose, arabinose, allose, altrose, gulose, idose, talose, erythrulbse,
fibuldse, xylulose, psicose, tagatose, glucuronic acid, gluconic acid, glucaric acid,

- galacturonic acid, mannurorﬁc acid, glucosamine, galactosamine, sucrose, tfehalose

or neuraminic acid, or derivatives thereof. Suitable polycarbohydrates include, for
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56.7 1.35 0.2 Undecanoat e-20nM 46.9 2.95 0.6 Dodecanoate-5mV 65.6 0.78 7.0
EXAMPLE 4 5CHROVATOGRAPHI C PURI FI CATI ON PROCESS | . CHROVATOGRAPHI C

- SEPARATI ON PROCESSES Al t hough Butyl Sepharose 4 Fast Fl ow was
identified as the best H C nedia, acceptable results can be obtained wth
slight alterations in the chromatographic conditions using other resins :
such as Cctyl Sepharose Fast Flow, PPG 600C (Tosoh 10Bi osep), Fractogel EM
Propyl ( E%Mewanganarﬁwcmm &J@allﬂﬁbaqtm 08lgaH B35S cPIEFRISs MaANaR%K away,

ND). 3{5 Gy Igggatn%)é ahuild ?rle%}? Rdiddn, %@Frhéﬁbn\é’ﬁsgﬁa&@&rblgﬁé i on

reaction mM% con ‘al' n rotein at a calicheamcip derivative
| oadi ng of p&‘img/ ng:tlcvﬂq!dﬁ; @myé@gr é@'ﬁt‘@ c@Vﬁ‘?@ﬁf‘ gmylpgeqiny (Cﬁﬁﬂ%sepéﬁé &M by Y

HPLC) , andﬁaﬁullag: chﬁfﬁnéﬁ%s@fkeg‘atﬁ%ﬁéfd%lﬁ@ RehsRAt hurbik Grid, alglmc #d,er the
conj ugati of reaction was conpl eted, the reactio

four-fdid gnthinegeadior iachf wggsP%er\ﬂﬁ%ﬂﬁaﬁug °§8?‘1L5W'8FF% 8 Isf‘?rﬁ%ﬁ

phosphat e RJ@S?GﬂtIé&Béémtréﬁal&J al¥H (d¥rhisinations Ah&Rbf. M Stidigse tshiaspastiduldriyon was
filtered tRrou - mcron filters. The diluted solution was | oaded on a

But yI Sephaﬁ@%cﬂtp%@?tam ow .20 colum. The total anpunt of protein |oaded
on the colum wasef&%blwtr@eewabrotwbnwfumme@.fehemvanﬁmih ancarbolydratil or

o & m potsgel utriobs Bishcmapioes ooy HisTe, S50 e, Bofh fftsdbatbitu 22T O 7 M
gr adi ey W@bﬁapmlsetdatf @U’ntélurrﬁdﬂerthm onedwydrgy! avotp. tRvefepady, tb@nglylgydrng of
monomer i ¢ 9ndts are llnear ?unta%lgap%ly}wyg 8%0:885&%@.;1&‘98@ 1‘911c e&%@%c@ls :
such as ethylene glycol, polyethylene glycol, and polypropylene glycol, glycerol, or
pentaerythritol; or combinations thereof.
, In some preferred embbdiments,_ the c;'_yopro'tectant agent is sucrose,
"15  trehalose, ménnitol, or sorbitol. ! :
~ Once formulated, the. compositions of the invention can be administered
directly to the subject. The subjects to be treated can be animals. However, it is
preferred that the compositions are adapted for administration to human subjects.
l. The compositions of the present invention may be administered by any
20 number of routes including, but not Iimitéd.to, oral, intravenous, intramuscular, intra-
arterial, intramedullary, intrathecal, intraventricular, transdermal, transcutaneous (see
PC£T Publication No. 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, intravénously or intramuscularly, or
30 delivered to the interstitial slpace 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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and LCF. This pool was |oaded on a Sephadex G 25 (Amersham Bi osci ences)
desal ting colum for exchange to a buffer appropriate for formulation,
consisting of 20 MM Tris-Cl and 100 mM sodi um chl oride at pH 8.0. The
purified, buffer-exchanged CMC-544 preparation had, the foll ow ng

properties: Calicheam cin 5Loadi ng: 81 pg/ny; Aggregate 0.4% (area percent
by HPLC) LCF: 0.8% (area percent by HPLC). EXAMPLE 5 . BI NDI NG
ANALYSI S OF NAGH GAMYA 20AIECEEARAING B ADSERIRmS i e eaReItisnc (ReaT

(CMC-544)  cuiotoxic drl %@&Q&He‘éﬁ@tcﬁrr@r JB-H'Hyétezed\saéﬁdh- @DzR tﬁl%uéﬂeﬂdyblé @b/ 44)
wi th calicheamcin 44) gener at ed. t he anve conj 1g}%{{on prgcess was

anal yzed i#egiadstingi tﬁg'd%ft Lﬁﬂﬁtrpt!i‘telfét‘@r ﬁﬁaﬁb \Aﬂ@‘t‘she t"§e ceBRP 8 g8n&f at ed

using the f ¢
3 shows t h%c%ml'hﬁt/e(? Sh By aCeaf ik %YQa%%ﬁﬁééﬁngl &L, th@&ofmbbmg&nwbll medidrtg. Tabl e

conj ugation procedur S not t th
2nt1 GorP bi SRILFD SHPREATLYN BIOSS A AT BRIy OO RS EAPohrHOR B (R Wde by
g: ﬁnhf%;rt h]g%?&t @bta@é oMM ﬁémbwnaébs@rbdgrf??ﬁ&w;@shemrf]aitmétsratar get anti gen V\A th
affinities iffer fromt th
St bady. G/ 44, ASoArRHEERc SN RS R Ry P B S hiE e ibe B K
CMA- 676 AWe%tWPMbU&A&%nBR%&MESuMMWﬁpW Nobd99KkD (M KA

(UM kd (1/s) ke, (LIME) ROLGRAT oGP r8e0Y HbrbmiflcXoahnddinidin 90 X

10 derivatlvel humamzed anti-CD22 antibody (G5/44), CMC-544, for use in treating
proliferative disorders characterized by cells expressing CD22 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 proliferative

15  disorder characterized by cells expressing CD22. _

CMC-544 may also be utilized in any therapy where it is desired to reduce the
level of cells expressing_CD22 that are present in the subject being treated with the
composition or a medicament disclosed herein. Specifically, the composition or
‘medicament is used to treat humans or animals with proliferative disorders namely

20 lymphomas and Ieu.kem'ias, which express CD22 antigen on the cell surface. These
CD22-expressing cells may be circulating in the body or be present in an undesirébly
large number localized at a particular site in the body. | '

CMC-544 may also be preferably used for treatment of malignancies - of B-
lymphocyte lineage including lymphomas and leukemias, most preferably Non-

25  Hodgkin's Lymphoma (NHL), acute lymphocytic leukemia (ALL), multiple myeloma, :

| 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, aclarubicfn, zorubicin, mitoxantrone,

epirubicin, carubicin, nogalamycin, menogaril, pitarubicin, and valrubicin for up to
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100 CMC-544 (21 ug/nmg) (CVA-676 procedure) 1.20 x 10'0 8.10 x 109 6.10 x
10-5 4.90 x 105 25 CMC-544 (87 u,g/ng) (CMC-544 procedure) 1.50 x 10-10
6.60 x 10g 6.90 x 10-5 4.60 x 10 3.3 Bi osensor anal yses were
carried out using a Bl Acore 2000 (Bl Acore AB, Uppsala, Sweden). CD22nFc was
covalently inmmobilized on the Nv 25 hydroxysuccininide-activated

car boxynet hyl dextran-coated bi osensor

ami ne- couphiiregy deyseng & Ryritidiae o RUEN® nH@lﬁgggé/C&@ Q%SI %%bﬁ%%l%@‘%%%%e

E igonmca %ﬁlgﬁ&mﬁ%{? Egélﬁge C%no%@%z@dﬁtl&?ﬁé %xmg@m pait@dating btdxeridiBS buf f er
, ont ajl nj EDTA a

pol ysor bat éal%@'t?*?)}"%)‘i'a%ﬂﬂﬂ"q ﬁp@l@r%@ Eﬁﬁxmﬁén%gl‘r‘g@ﬁb Nt |98H9?rgﬁrge°% ?rggcﬁé o 100

lﬂ}\/lmO\r/]e][ O§ heeRR2nzgofnat eindi eaemdiierattufic/antifepmstt agentowhataimeyofoe30

3 t |1 bi ndi h
the boubd ST RREHARFGHEH Shoy Skt bREHE AR M e B8 eut A20ERR L or s or
?\égr 8;3025 @Mrﬁspﬁém?d Sg&?b@z;me ,g@nblastiiel fureestives midgentroae, ebletypysimshi ng
ensor _ chi t
T NGCr) 1 e TRt inte PrEBiee e g o R Sk, MRfouddteHlopBcbE A0 200
bef ore t he taxektandyits e/antﬁumeanatogsorasdamtsmmne CMC-Gaft amey By adavinistaedr | east
squar e 1 e gastan MM 54 A% el kAR FodQsDiAk oY ONCISd | ng

nodel tion program (version BrAcore). The antigen binding
of CMC41644 nm{sbeeacmhuuateeeﬁ mqusumalbtdﬁthpimhmpfﬁ@éMﬁﬁé”@@@%ﬁ'ﬁ@%”'@s| ng

CD22nfFc coval en g‘ﬁn?p
anal yses of theeb : élg E%nﬁg%lepﬁéliﬁé tcg)%@rfeﬁg%f%bhﬁawwﬁ"?gI :

the data wear@rmhlmat@a fﬁloéﬂ?eilbll%ﬁci'\tﬁ agants spgh gmgrewWihi AdPisy CWB@‘E?S v'a?? rhids,

conpensat i [ t i
Co22 with %’Hgtﬁ%ﬁ?s@&ﬁ a%?arﬁntegﬂi%d G%ﬁé.bggg it FRA M )uaﬁ@ahugahe@pmm bound

D
235 pM). CAspugas drpaftolcalratetiesimed; dEﬁag'ﬁhﬁﬂiﬁat"?% ?SIW%“F&D f” G5/ 44
to effeeti walamditnd ofD2ZEkhant Iympha'dﬂehfbtaﬁde ngd@bro@hﬂ: SAdluded CBOPP t o

CD22 expr essed on thm@% acqugc{ﬂmB nc¥|gpne pregmsone W3 p‘?‘!)(.sa(?bé%???erfn aﬂ%Pby flow

cytonetry.
(cyclophosphamlde, doxorubicin, vincristine, and prednisone), COP

(cyclophosphamide, vincristine, and prednisone), CAP-BOP (cyclophosphamide,.
doxorubicin, procarbazine, bleomycin, vincristine, and prednisone), m-BACOD
20 (méthotr'exate, bleomycin, doxorubicin, cyclophosphamide, vincristine,
dexamethasone, and leucovorin), ProMACE-MOPP (predhisone, methotrexate,
doxorubicin, cyclophosphamide, 'etoposide, leucovorin, mechloethamine, vincristine, -
predmsone and procarbazine), ProMACE- CytaBOM (prednisone, methotrexate,
doxorubicin, cyclophosphamlde -etoposide, Ieucovorm cytarabine, bleomycin, and
25  vincristine), MACOP-B (methotrexate, doxorubicin, cyclophosphamlde, vincristine,
| fixed dose prédnisohe, bleomycin, and leucovorin), MOPP (mechloethamine,
vincristine, prednisone, and procarbazine), ABVD (adriamycin/doxorubicin,
bleomycin, vinblastine, and - dacarbazine), MOPP alternating with  ABV
(adriamycin/doxorubicin, bleomycin, and vinblastine), and MOPP (mechloethamine,
30  vincristine, prednisone, and procarbazine) alternating with ABVD
(adriamycin/doxorubicin, bleomycin, vinblastine, and dacarbazine), and ChlIVPP
(chlorambucil, vinblastine, procarbazine, and prednisone). Therapy may comprise

an induction therapy phése, a consolidation therapy phase and a maintenance
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20 (hP67.6) and its calicheam cin conjugate CVA-676 (gentuzumab ozogam cin)
were used as isotype-nmatched controls in this evaluation. Rituximb
(RituxanTnm), a chineric human 1gGl anti-hunman CD20 mAb, was used as a
positive control. Purified human polyclonal 1gGL and I g&4 were al so used as
negative controls. Binding of CMC-544 and Gb5/44 to CD22 on Ranpbs or RL BCL

was simlar and 25 distinguishable fromthat of h cl on I
BCL di spl diyardpy m)@ﬁesLﬁMﬁof:é"“emyes%ﬁoorp%fad@b?’ﬁtef?%nq?&%oggncﬂ&%yl’ g

contrast, s%QG’erﬁ”aﬂﬂwF}gaﬁ? o%gﬂc@eoaerghéd Waﬁpre@ﬁmwaﬁﬁpam'fﬁum'dmr to
u

that of h ona gG4 consi st h thei gé% re55| on of
CD33 (dat athé?fél@y B'?ﬁ?\ﬁn? congpd §%‘?Peth8'@lpyg a B 8“%?‘?3%{ Ading of

anti - CD20 ri.t wiredynffdatdeXamthg) preddmt luk@nl‘tﬁﬁﬁwa@ #issl bENnbTSteredtogetheher
CMC- 544 nor GS/ 44 denonstrated any, bi ndi.n CDgl;t% ofHEorﬁpmlaﬁ em a
cells @dat\’ﬂthn@tth%hB‘\R/ﬁ‘}t'VBTﬁQQec?%’g%f‘?@pg‘ﬂfbcg@gfniishgts fhE¥Conj ugati on of Gb/ 44

to cal i cheagheidraRasgingn faf fr%QteatméntaﬁtrelgmcSwesfsn@ lyryphadhaG- 53uEh a

speci fical | recogni zes - t t,
oo e, purAmEN eI lR e BT S s Sty 28] 28 SHposis) 2

shown) . EXNNMRLE @n&mwaysl Sfédfarhile VI TRAhAKEXEY VIO ERFBCFEEF QWARB44 | .
I N VI TRO CYTOTQO

h ff CMgo4 b iPh0(ctdidshied and
CMC- 544 pr@ﬁ’éagg%%asc?ﬁ'et h&' g1-l;n§°vs|%tr %}bgﬁ h ‘o C%Zl B ES‘F#\P” (ehoma ceI I
| i nes,10RL, m%yldredlslaﬁqne ahighRmses cymbmecoﬁpér @&plaAn) i E(E’QF;%

cal i cheani oI n {?ﬁga&o‘ioﬁ@féﬂ-ﬂ %6%11%“\?6&@ p&H8 3108Es (n%c%héépﬁéﬁﬁd@a@ai to

refl ect an\flcdlé fec ts o he conj ugat e e use

unconj ugat ewd! Meﬁmsm}r@EEBﬁ)dm@WﬂW (ect?@sd%eu@rqcé'[bé’é@%cpr?‘?%ﬁ‘?rﬁe
. conj ugat e &f’o"&e&ﬁ%&i‘rgh&w géhﬁétude“ nﬁtbkéwt?dﬁ@' Hﬁéﬂa@mel B §Q=Idﬁﬁorﬁé)aCV@aCh of

t hese cel | 11 nés ensitive to the th{' }éezts o{\ zﬂ% [geam cin.

"Tabl e 4 shbwsyddphopehamigs, MPCE'ﬁ@%a@/é’IVW?%‘ﬁé QOFaB o CYEIRRNSS Fani ci n

equi Vaﬁ@”f&oﬁ%g@t}hﬁcrétlﬂ? gﬂ%@ﬂ@orgé"gﬁﬁi Bfé?mybﬁ\) e(XEPEQEWC?Shmmamlde f

concentTrat i ons conj ugat ed apt| bo rote y o
cal i cheani efepogide. tmecasbézzqe»c%rrq g’, X‘Qf ErbngQ(Iz ]@Dqﬁﬁlrog%gg ?lu:(:):ég{’\t in

ki I'ling thgntKieet cyerlphsspHmmde, hendmmmusmgal éddtlion@ hr&tamblﬁt regimeens for

i sot ypermat ched control conj ugat e tdiabpwas
ei ther | es899RSEYVEYMEPRIPE™ o'”FWée Inngon ug e{]ﬁ%? %%me@? %lvmclierl thl ve.

It is appa(®bbplidsphamile] doﬂorﬂBlchhamcmmpugm @ram\@@nb)yrltm@a@l\?&l‘@?
conjugatlo S can [ (S | n t r

ot bodh cONREREE SBIGHE MRoieisnr G, EEND fh MACERIEEE (R
process. TARBIFECHIC- marﬁqunmmmm FB&nxe:dx’t)&é&@é#m&'FWWCP 39 ¢50 Pm
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' 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.

25 In a further embodiment, treatment of ag_gressive' 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 (cyclbphosphamide,
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 line of treatment with the antibody drug conjugate

CMC-544 followed in phase 2 and 3 with CMC-544 alone or in combination with other

freatment regimens including, but not limited . to, ESHOP * (etoposide,
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CMA- 676 PROCESS CMC-544 LOADING 35 p. G MG NEGATI VE CONTROL CMVA- 676

LOADING 35 1. G MG N-ACETYL GAMVA CALI CHEAM CI N DVH RL#1 6 30 600 2 -
40 400 270 Daudi #1 21 80 26 #2 12

methylpredisolone, high-dose cytarabine, _vincristine and cisplatin), EPOCH

(etoposide, vincristine, and doxorubicin for 96 hours with bolus doses of

cyclophosphamide and oral prednisone), IMVP-16 (ifosfamide, methotrexate, and

etoposide), ASHAP (Adriamycin, solumedrol, Ara-C, and cisplatin), MIME (methyl-

5 gag, Iifosfamide, methotrexate, and etoposide) and ICE (ifosfamide,

cyclbphosphamide, 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 animal

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

amouht of CMC-544 of the present invention.
. The present_-ihven_tion 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 affinify (greater than 10°M), mouse y1 and produdfion rate. 5/44 was selected as the

preferred antibody.

" |. GENE CLONING AND EXPRESSION OF A CHIMERIC 5/44 ANTIBODY
MOLECULE |
30 a) F"reparation 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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700 #2 260 ND ND 1000 00 490 Ranmpbs #1 200 130 ND

5/44 hybridoma cells using a RNEasy kit (Qiagen, Crawley, UK; Catalogue No.
74108). The RNA obtained was reverse transcribed to cDNA, as described below.
b) Distribution of CD22 on NHL Tumors
An immunohistochemistry study was undertaken to examine the incidence
- 5 "and distribution of staining using the 5/44 antf—CD22 monoclonal antibodies. Control
anti-CD20 and anti-CD79a antibodies were included in the study to confirm B cell
areas of tumors. _ - '
A total of 50 tumors were studied and these were categonzed as follows by
using the Working Formulation and REAL classification systems:
10 e 7 B lymphoblastic leukemia/lymphoma (High/t)
e 4 B-CLL/small lymphocytic iymphoma (Low/A)
« 3 lymphoplasmacytoid/immunocytoma (Low/A)
« 1 Mantle cell (Int/F)
e " 14 Follicle center lymphoma (Low to Int/D)
15 o 13 Diffuse large cell lymphoma (Int to High/G,H)
'« 6 Unclassifiable (K)
e 2T cell ymphomas
Forty B cell lymphomas were positive for CD22 antigen with the 5/44 antibody
at 0.1 pg/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/mi,
there was insu_fficient tissue remaining to test at.the higher concentration. However,
parallel testing with another anti-CD22 antibody designated 6/13 (Celltech, Sldugh,
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.
c) 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 smgle stranded
30 cDNA copies of the mRNA present in the total RNA. This was then used as the
temp_l:ate for amplification of the murine V-region sequences using specific
oligoﬁ\Lljcleotide primers-by fhe Polymerase Chain Reaction (PCR).
i) cDNA Synthesis
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*ND, not determ ned 5TABLE 5. GROMH | NHI BI TI ON BY CONJUGATED ANTI BCDY
(1C50 pg/ M. OF ANTI BODY) B-CELL LYMPHOVA LI NES CMC- 544 PROCESS CMC- 544
LOADI NG 65 pG MG CVA- 676 PROCESS CMC-544 LQOADI NG 35 pG MG NEGATI VE
CONTRCOL CVA- 676 LOADI NG 35 p. G MG ANTI BODY CONTROL Gb144 RL# 1 0.09

10

15

20

25

30

cDNA was synthesized in a 20 pl reaction volume containing the
following reagents: 50mM Tris-HC! pH 8.3, 75 mM KCI, 10 mM dithiothreitol, 3 mM
MgCl,, 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 sequences all contain, in order, a restriction site (V. Sful; Vy Hindlll)
starting 7 nucleotides from their 5' ends, the sequence GCCGCCACC (SEQ ID NO:50),
to allow optimal translation of the resulting mRNAs, an initiation codon and 20-30
nucleotides based on the leader peptide sequences of known mouse antibodies (Kabat
et al., Sequences of Proteins of Immunological In-terest, 5% Edition, 1991, U.S.
Department of Health and Human Services, Public Health Service, National Institutes of
Health). | o

The 3’ primers are designed to_'span the framework 4 J-C junction of the

antibody and contain a restriction site for the enzyme BsiWI to facilitate clohing 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 3’ regionof the primers contaihs a mixed sequence based on those
found in known mouse antibodies (Kabat'et al., 1991, SL)pra).

The combinations of primers described above enable the PCR products for

Vi 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 mammaiian cells to produce chimeric antibodies of the desired isotype.
[ncubations (100 pl) for the PCR were set up as follows. Each reaction
contained 10 mM Tris-HC! pH 8.3, 1.5 mM MgCla, 50 mM.-KCI, 0.01% wiv gelatin,
0.25 mM of dATP, dTTP, dCTP, and dGTP, 10 pmoles 5" primer mix, 10 pmoles 3’
primer, 1 ul cDNA and 1 unit Taqg polymerase. Reactions were incubated at 95°C for
5 minutes and then cycled through 84°C for 1 minute, 55°C for 1 minute and 72°C for
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0.86 17.14 >100 #2 0.18 1.14 11.43 >100 Daudi #1 0.32 2.29 53.89 >100 Raji #1
7.69 ND* 80.00 >100 #2 8.62 14.86 117.14

1 minute. After 30 cycles, aliquots of each reaction were analyzed by electrophoresis
~on an agarose gel. - |
For the heavy chain V-region, an amphfled 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 acnd '
sequence. This deduced sequence was verified by reference to the N-terminal.
protein sequence determined experimentaily. 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.
iii) 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 véctor, using Sful and BsiWi restriction sites, creatihg plasmid
pPMRR10(544cL) (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 cioning
strategy — a mouse heavy chain antibody leader from a different in-house hybridoma
(termed 162) was employed. The 5 primer had the following sequence:
5'GCGCGCAAGCTTGCCGCCACCATGGACTTCGGATTCTCTCTCGTGTTCCTGG
CACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGG3’
25 (SEQIDNO:51). |
The reverse primer was identical o that used in the original V4 gene cloning.
“The resultant PCR prbduct was digested with enzymes Hindlll and Apal, was sub-
cloned, and its DNA sequence was confirmed, creating plasmid pMRR14(544cH)
(Figure 7). Transient co-transfection of both expression vectors into CHO cells
30 generated chimeric c5/44 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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>100 Ranps #1 3.08 3.71 ND >100 #2 4.00 ND ND >100 *ND, not determi ned
In Vivo Cytotoxicity. CMC-544 nade by the CMC-544 process was further

10eval uat ed in B-cell |ynphoma xenografts. In these studies, two B-cell
| ynphoma  tumors, RAMOS and RL, were used. RL |ynphonma is.a non-Burkitt's
NHL- deri ved cell line whereas RAMOS was originally derived froma Burkitt's

| ynrphoma. I'n a representative experiment shown in Figure 18, CMC-544 and
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residue (Figure 4). A framework 4 reverse primer was used in each of these PCR
15  amplifications. The PCR products were digested with the enzymes Xbal and Apal
and were inserted into.pMRR14(544.cH) (also cleaved with Xbal and Apal) to
génerate expression plasmids encoding these mutants. The N55Q, T57A and T57V
mutations ablate the glycosylation site by changing the amino acid sequence away
from the consens:us N-X-T/S while the KB0OR mutation replaces the potentially
20 _.reactive lysine with the similarly positively charged residue arginine. The resultant
cH variant plasmids were co-transfected with the cL plasmid to generate expressed

chimeric antibody variants.

lll. EVALUATION OF ACTIVITIES OF CHIMERIC GENES
25 The activities of the chimeric genes were evaluated following transient
transfection into CHO cells and determination of affinity constants by BiaCore
anaIySIs
" The aﬁmltles of chimeric 5/44 or its variants, which have had their
glycosylation site or their reactive lysine removed, were mvestlgated using BIA
30" technology for binding to CD22-mFc constructs. The resulis are shown in Figure 9.
All binding measurements were performed in the BlAcore™ 2000 instrument
(Pharmacia Biosensor AB, Uppsala, Sweden). _Thé assay was performed by capture

of CD22mFc¢ via the immobiiized anti-mouse Fc. The antibody was in the soluble-
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| ynphoma nodel s clearly denonstrate the capability of CMC-544 to cause
tunor regression. TABLE 6: ANTI-TUMOR EFFECT OF CMC-544 AGAI NST RL NHL
XENOGRAFTS | N NUDE M CE CALI CHEAM CI N DOSE u. G KG MEAN RELATI VE TUMOR

GROMHL % T/ C2 P-VALUE VS VEH CLE' Vehicle 6.74 - - 20 2.87 43 0.011 40

phase. Samples, standard, and controls (50p!) were injected over immobilized anti-

mouse Fc followed by antibody in the soluble phase. After each cycle, the surface

was regenerated with 50pl of 40mM HCl at 30ul/min. The kinetic analysis was
performed using the BlAevaluation 3.1 software (Pharmacia).

5 | Removal of the glycosylation site in construct T57A resulted in a slightly faster

on-rate and a significénﬂy, 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 improvéd affinity was observed only with the T57A change. One possible

explanation is that, regardiess of the presence of carbohydraté, 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 K60OR mutation had a neutral effect on
affinity, i.e. the introduction of the érginine residue removés a potential reactive site
without compromising affinity.

20 " The mutations for removal of the glycosylaﬁon 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 prbduce 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 ID NOS7
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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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 1 Relative tunor gromth (RTG conputed as (tunor mass at Week 3/

tunor nmass on Day 1) for each animal. 2100*(nmean RTG for CMC-544 dose/ nean
RTG for the vehicle group)

|. CDR-GRAFTING OF 5/44 LIGHT CHAIN '

Protein sequence alignment with consensus sequences from human sub-
group | kappa lighf chain V region indicated 64% 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,DPK9 sequence.
The framework 4 acceptor seq_Lience was derived from_the human J-region _ge;mline
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 Vy/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.

- ]l. 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 beionging to sub-group | (70%
sequence identity) and therefore the sequence of the human sub-group | germiine
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 NO:23, SEQ ID NO:24, SEQ ID

30 NO:25, SEQ ID NO:26 and SEQ ID NO:27 (Figure 6). |
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3 p-value fromone-sided t-test conparison of CMC-544 vs. vehicle, using
rank- transformed RTG as the response variable. Error termfor all t-tests
based on the pool ed variance, s2, across all treatnment groups (s2=154.54).
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[11. TREATMENT OF RI TUXI MAB ( RI TUXANTmM) - RESI STANT TUMORS . The next

question to be explored was whet her the B-cell |ynphomas grown after the
di scontinuation of the conmercially available, anti-CD20 rituximb
(RituxanTM treatnment would still responsive to the CMC-544 treatnment. To

this end, 5 developing (unstaged) RL |ynphomas were treated with rituxi mab
(thuxanTM for three weeks. As long as the rituxi %(thuxanTl\% the rapy
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20 conbi ned responses woul d be additive. If the binding of G144 to CD22
interfered wwth or prevented the binding of the second anti body, then the
conbi ned responses woul d not be additive. Each of the second conbi ned
measurenents were corrected for the "off-rate"” of the Gb/44: CD22

I nteraction. G5144 bl ocked the binding of only those anti bodi es that bound
to epitope A/ 25 1g-like domain 1 of CD22 (SHCL1 Leu 14 and HD239),

i ndi cating t hat DS édcasirgothesadight and hiesvyiahain 9epes s 2excsd maitheset hat
bind to ep},é%%g azélavkr%h%lhlﬁ\l WZ@' et a8 % Hirldit dile, tﬁ‘éﬂ vaveackhted Wite- | i ke
domain 4 o 2 15) an e domain 2 of CD22 wer e not
bl ocked bytr@xlawowfrﬁé@@ntr@‘s&nmg DNvﬁdPelamér%SﬁdttO eEal 2 5b ‘HBT ?{&8 t'edvagR cop2

i s |ocated,opgt ith 4 §n ARUTRE A PEAY F8giEn W%n\ﬁ/é’s tiedOfrbinndi ng
of those an C%Jo'm&%ﬁter 5 ggr(]:ognl ze yt)he fi r%t Itp ke do%al n. of CD22
(epi t op A)agarAﬁ@gﬁ@r laythe sawzzlaarﬂ i'%ﬁa'wq@%wéﬁlw%ﬁeds‘i’ YRgR 2 R) , of
gﬂknown Sugsﬁt%ﬁblftéb th(gjwm@%?ic%@fl @}\tg;:lls%% bagr%pstéésve&&eloheemfto EHFgUDdiBedUT) f
us mappi ng e binding site o ope i ke domain o]
0022. The &NPEBUGN VREPEANd UsRE! WW%@°&&?%%E€IQF’9%VAQ{"OI%§P has the same
specificity as Gb/44, inhibits the binding of G144, and serves as a
positive control. Anti-CD19 anti bodéz}gﬁ%ﬁliirves as a negative control in
t hese eval uations. The results are ized in Table 7. 5TABLE 7: BI NDI NG
OF MURKOIEE ADTNJEERZION AF NKFEAREFA KD SREEMFC S DMBESAGBU G4 HERERRERAT ED
FC- CD22. BI NDI NG RESPONSE EXR SMON RESONANCE UNI TES
AN A TR E

(RU) Antibody of CD22 Epltop Se’l with Gb44 Response 2
after 2nd Anti - GDa2ypivdd cmsgaime*eactlon 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 ioading 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 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/ml;

Calicheamicin Loading: 82.7 pg/mg; 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 Cs (hexanoate) to

Ciz (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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(Response 2-1) Response 3 adjusted for "OFF' rate of G544 Bindi ng of

mAb wi t hout G544 adjusted for background Inhibition by G544 (% Anti

SHCL-1 Leu 14 A 1,2 654.3 579.8 -74.5 9 29.3 69

10

15

,ZQ

TABLE 2: EFFECT OF ADDITIVE IDENTITY AND CONCENTRATION ON

CONJUGATION RESULTS

Additive/concentration | Protein Recovery | Percent Aggregate Percent LCF
(% recovery)
Hexanoate-500mM 51.3 3.36 38.3
Heptanoate-400mM | 49.9 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 7.0
EXAMPLE 4

CHROMATOGRAPHIC PURIFICATION PROCESS

|. CHROMATOGRAPHIC SEPARATION PROCESSES

Although Butyl Sepharose 4 Fast Flow was identified as the best HIC media,
acceptable results can be obtained with slight alteraﬁons ih the chromatographic
conditions using other resins such as Octyl Sepharose Fast Flow, PPG-600C (Tosoh
Biosep), Fractogel EMD Propyl (EM Processing) and Source 15!SO (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 ug/mg, with

an aggregate content of 10.1% (area percent by HPLC), and an LCF content of 5.6%

(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
column. The total amount of protein loaded on the column was 29 mg per mi bed

volume. After a wash with 0.7 M potassium phosphate, the column was eluted using

eluted' in the step gradient were pooled for further processing, with the pool

consisting of monomeric conjugate with less than 1 area pércent each of aggregate
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Anti CD22 HO0239 A 1 710.5 628.7 -81.8 1.7 19.3 91 Anti CD22 M6/13 ? ?
710.0 652.7 -57.3 26.2 152.4 83 :

" and L_CF.” This pool was Idaded on 'a—Sephadex G-25 (Amersham’.Biqs.c_iences)
desalting column for exchange to a buffer appropriate for formulation, 'cbnéisting' of

20 mM Tris-Cl and 100 mM sodium chloride at pH 8.0. The purified, buffer-
exchanged CMC-544 preparation had the foilowing properties:  Calicheamicin

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

percent by HPLC).
EXAMPLE 5
BINDING ANALYSIS OF NAC-GAMMA CALICHEAMICIN DMH ACBUT-G5/44

10 IMMUNOCONJUGATE (CMC-544)

' immunoconjugate of humanized anti-CD22 antibody (G5/44) with
calicheamicin (CMC-544) generated by the above conjugation process was analyzed
in a binding study to determine whether the conjugate generated using the improved
process had any adverse effect on antigen binding. Table 3 shows that the

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

Anti-CD22 antibody |Kp (M) =~ [Ka (1/M) kg (1/8) ka (1/Ms) | Percent
: LCF
Humanized G5/44 130x10°| 7.90x 10° | 2.80 x 10° | 2.20 x 10° 100

CMC-544 (21 ug/mg) 11.20x 10™| 8.10 x 107 | 6.10 x 10° | 4.90 x 10° 25
(CMA-676 procedure)

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

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

Uppsala, Sweden). CD22mFc was covalently immobilized on the N-

25  hydroxysuccinimide-activated carboxymethyl dextran-coated biosensor chip (CMS)
using a standafd amine-coupling chémistry 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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Anti CD22 RFB-4 B 3 703.5 1108.5 405 488.5 534 . 9 Anti CD22 4KB128 7 2
691.0 1343.5 652.5 736.0 738.8

-(‘IO mM HEPES, pH 7.4, contalnmg 150 mM NaCl, 3 mM EDTA and 0005%

polysorbate 20 (v/v)) and'injected in the concentration range of 1to 100 nM- over the

CD22mFc-coated b_losensor chip surface at a flow rate of 30 ul/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 re_generated by washing the Biosensor chip with 15 pl of the

regeneration buffer (10 mM NaOH and 200 mM NaCl) for 30 seconds, followed by a

stabilization time of 2 minutes before the next cycle. Kinetic constants were

calculated by nonlinear least square regression 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 resuilts 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 Kp = 235 pM). Conjugation to

calicheamicin did not impact the ability of G5/44 to effectively bind CD22mFc. '

~ The bihding of CMC-544 and G5/44 to CD22 expressed on the surface of B

flymphoma cells was also examined by flow cytometry. Anti-CD33 mAb gemtuzumab

20 (hP67.6) and its calicheamicin conjugate CMA-676 (gemtuzumab ozogamicin) were
used as isotype-matched controls in this evaluation. Rituximab (Rituxan™), a .

chimeric human IgG1 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 IgG4 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 nbt shown). These resulis suggest that the conjugation of G5/44

to calicheamicin does not affect its antigen specificity. CMC-544 épeciﬁcal_ly
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0 Ant! CD22 To 15 c 4 676.9 1163.6 486.7 570.2 614.6 7 Anti
Positive control 725.1 679.3 -45.8 37.7 613.9

CD22 M 5/ 44

recognizes -CD22 on human B cells, but not _dn murine, rat, canine, porcine or

primate (cynomolgus and rhesus) B cells (data not shown).

EXAMPLE 6

5 ANALYSIS OF IN VITRO AND IN VIVO EFFECTS OF CMC-544

I. IN VITRO CYTOTOXICITY

The effect of CMC-544 made by using CMA-676 and CMC-544 processes on the in
vitro growth of CD22" B-Cell lymphoma cell lines, RL, Daudi, Raji and Ramos, were

compared. An isotype-matched calicheamicin conjugate targeted at human CD33

10  (CMA-876) was used to reflect antigen-non-specific effects of the conjugate. The

use of unconjugated N-Ac gamma calicheamicin DMH (the drug released from the

conjugate upon acid hydrolysis) in this evaluation indicated that each of these cell

lines used was sensitive to the lethal effects of calicheamicin. Table 4 shows the

results of these evaluations based on the calicheamicin equivalence and Table &

15  shows these results expressed as the concentrations of conjugated antibody protein.

CD22-mediated delivery of calicheamicin to the CD22" cells was at least 10 times

more efficient in killing the target cells than the unconjugated drug itself. The isotype-

matched control conjugate (CMA-676) showed cytotoxicity that was either less than

or similar to the unconjugated calicheamicin derivative. It is apparent from Table 4

20 that conjugate made by the CMC-544 conjugation process can generate equivalent

cytotoxic effect at lower antibody concentrations than conjugate made by the CMA-

676 conjugation process.
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prior exposure ofz65144 to 1@D22+ B celhe reSJItedOOn s'gnifﬁaant i nhi bition
of the subs At—_bingdi-rg—ef—anti+-+ED22 Vb4 md— VB IT35gHm cont r ast
the bi ndi ngDeRdianti - cb22 mAs RFBY, TOBQ.5 H)239f88§nd KB taOB collb was
not i nhi bi {e@iby &b/ 4f. Theodack bf siNpiificant 388Ri bition ¢FOHD239| bi ndi ng
to B cells|by G5/ ?g ap detgghed by flayecytofret rypggas Unexpegbed,

especi al lyisince e 15 Bl[Acore analysis indicated-that—C5i44—can—hl ock
the bi ndi ng RemasD#89 fo CD200 The|lack!® st fongNthhi b tion on 8P rD239

bi ndi ng by |G5/ 44 pay be expk@i ned|basedpon the d»ﬂjerences 190a hei r
relative afifinities for CD22 - \henthe—abeoverurihe—antt=€CD22Abs—were

exanined for thdVP aAidetarned i nhibit the binding of Gb/44 to CD22+ B

cells,
blndlng of
napped

o the fir

Gb144.

SHCL1 and Mb/ 13, but the not ot her

8 B BRI

BTy oy

anti - CD22 mAbs,

DR e BHBEY have been

t he epitopes

wever,

i nhi bited the

recogni zed by M5/ 13 or Mo/ 44 havgcgbqlg/bl&&'DFMMDYﬂ'he bl ocki ng studies

detai |l ed above indicate that

| ocat ed on

10

t he ahove antibodies rcco". N
t hes-OELSt |{g- IOM@-Fdnailn 6MASEER, ¢oNESAT] &%%%
LYMPHOMA PROCESS PROCESS CONTROL CONTROL
LINES CMC-544 CMC-544 CMA-676 G5/44
LOADING: LOADING: LOADING:
65 nG/MG 35 pG/MG 35 uG/MG
RL #1 . 0.09 - 0.86 17.14 >100
#2 0.18 114 11.43 >100
Daudi #1 0.32 2.29 - 53.89 >100
Raji #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
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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epitope A 25Twenty thousand Ranpbs cells were incubated wth various doses
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pl us rituxi (R bR A€ TARBR BYdtRdreing réqus-dbaditkdwitiethediver®-celhan t he |
Pobo ofd vERaF S e Uhihotia o0

I I N VIVO ANTI - TU ACTI;
XENOGRAF TS lyaNID oS STTRRAF| @ﬁ@gwwgﬁﬁf%ﬁ{e&ﬁa@%E%ﬁgﬁﬁ%@%@M CE
Femal e, atp%?ggﬂayde mce, 18-22 g, were given total body irradiation (400
rads). Irradiation further suppressed the i Mmune systemof the mce to
enhance tunor take. Three days after irradiation, mce were injected
subcut aneously with 107 30 RL cells in Matrigel (Collaborative Bi onedical
Products, Belford, MA, diluted 1:1 in RPM nediunm) in the dorsal, right
flank. When the tunors reached the appropriate size, (0.3g, typically 21
days later), CMC-544, rituximb (R tuxanTM or CHOP therapy (see bel ow) was
adm nistered in sterile saline, 0.2 m/nmouse ip. The initial day of drug
adm ni stration was considered day 1. Two additional doses were given on
days 5 and 9 (treatnent = gq4Dx3). CHOP therapy consisted of
cycl ophospham de (C), (CytoxanTM Bristol-Myers Squi bb Co., Princeton, NJ)
40 mg/ kg ip; doxorubicin HC (H), (Sigma-Aldrich, Co., St Louis, M) 3.3
mg/ kg ip; vincristine (0), (GensiaSicor Pharmaceuticals, Irvine, CA) 0.5
ng/ kg i p; and predni sone (P), (Roxane Labs., Colunbia, OH 0.2 ng/kg po.
CHO was admi ni stered according to the sane dosing schedul e as both CMC-544
and rituximb (R tuxanTM (q4Dx3) whil e prednisone was adm nistered orally
every other day for 5 doses (g2Dx5). Tunors were neasured at |east once a
week and cal cul ated as tunor mass (g) = 0.5 (tunmor 10 wi dth/2) (tunor
| ength). G oup nmeans. SEM were cal cul ated and conpared to the
vehicle-treated group for statistical sbgnificance using nultiple T-tests.
G oup neans were recorded up to 50 days or until either a nouse died (which
di srupted the group nmean) or the tunor grew too |large (>3.5g) and the nouse
had to be euthanized. After this tine, tunor mass was reported only for
each individual nouse in all 15 treatnent groups. The nunber of tunor free
mce at the end of each study for each treatnent group was al so recorded.
To determi ne the effect of CMC-544 al one or in conbination with other
bi oacti ve agents on di ssem nated | ynphomas, the SCI D nouse nodel was used.
Mal e, SCID mce (CB17 SCID), 20-25g, were injected with 106 Ranps cells
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usi ng the Kapl an- Mei er net hod. The initial study exam ned the effect
of two different dosing schedules on survival tines of the SCID mce with

t he di ssem nated | ynphonma. The first study |ooked at initiating drug
dosing 3 days after the tunor cells were injected intravenously (devel opi ng
model ), while the second study del ayed drug dosing until 9 days post tunor
~cell injection (established nbdel). In each study, CMC-544 (160 pg/kg),

CMVA- 676 ( 1GR\BL.G/ tk gANTIETUNMDRUSR FRMT ORI CMCaP MG AINS TngL- R &EN@%ﬁgﬁﬁ stered
-5 3 doses ip, 4 days apart (QA4Dx3)NNpERfcgevel opi ng nodel, : .
“vehicle-treated nmce had an average survival time of 27 days (Figure 23, o
Tabl e 8). [CMi:A76HERRGCIN Oty PRERNCREDATIVE I 0l $0T/CEMT- 54@-VALUE Wit iincr ease
survival t|me sigmhdrcant!ly (PRORBDROGME'544 signi fijcant VEHIGE eased:
survival t|ne topg%Kgays while rituxi mab had a profound effect, increasing
survival tHretor=—135 days (signié;“anily greater—than—10—CMC-544;
p<0. 05) . Dalayinaeaﬁging until th&tfinor celll s had an opportunity tdg
circul ate {homi ng)2@nd depdsit in 282 target| tisBues |(estabP0ihed nmdel)
changed t he resulti for CMI-544 ane i tuxungb (%&LMEMTH).< 676 qgain
had no sighificant %ffect dn survi % times |(Figure 24, Table 8). Rijtuxinmab
(RituxanTM incread®d the gverage @& vival tline 2o 62, 6 dayS-Ofhi | e ¢MC- 544
i mproved the aver survival 15ti to 83.9 dayg. There wagon9 significant
~differencejbetween the effgcts of - 544 gnd rituxijmab (R.tuxanTM| in the
est abl i shedl nodel .16DABLE 8:| DESCRI®21 VE MEASURES3OF SURVI VAD-Off MES St udy
Conmpound Ayer age %@bvival Time Medyqp Survival tkne andakd.obevi at ijon
M ni mum Suvival Tine

! 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) .

3 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-678) 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 méss 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 regresse.d RAMOS lymphoma. In contrast, an isotype matched control,
CMA-678, had no effect on the tumor growth. Four out of five CMA-678-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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Maxi mum Survival tinme Nunber of Ani mal s Devel opi ng Model | CVA-676 32.9 34.0
3.9 28.0 36.0 7 CMC-544 41,0. 38.0 10.1 32.0 60.0 '

A similar experiment using -CMC-544 was carried out in the RL lymphoma

model. " Intraperitoneal administrat.ion of CMC-544 at a dose of 160 pig/kg on a similar

- schedule as described before causéd >90% re’gréssion 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 ymphomas with the potential for repeat'therapy.

1. IN VIVO COMPARISON OF CONJUGATE MADE WITH CMA-676 AND CMC-
15 544 CONJUGATION PROCESSES
Figure 20 shows the results of a represenfative experiment in which staged
RL lymphoma-bearing mice received two different doses (80 and 320 pg/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,
u'nconjugated N Acetyl-gamma calicheaﬁqicin DMH administered intraperitoneally at -
160 pg/kg 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 hig.her for CMC-544 made by the CMA-676 process
versus that made by the CMC-544 process. Sincé 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 conjugatéd fraction (LCF).
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7 Rituximab 128.4 >130.0 4.7 119.0 >130.0 7 Vehicle 27.2 28.0 1.4 25.0
28.0 8 Established Mbdel CVA-676 33.7 31.0

[Il. TREATMENT OF RITUXIMAB (RlTUXANTM) RESISTANT TUMORS
. The next question to be explored was whether the B-cell Iymphorﬁas grown
after the dlscontmuatlon 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 _treat'ed 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
. 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-676, 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, HD239 (Santa Cruz
25  Biotech, Santa Cruz, CA); RFB-4 (Ancell Corp, Bayport, MN); SHCL-1, Leu 14
(Becton Dickinson, Frankiin 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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4.6 30.0 42.0 7 CMC-544 83.5 76.5 41.6 34.0 >130.0 8 RItUXIITB.b626370
46.2 31.0 >130.0 7 \Vehicle :

maintained as suspension cultures in RPMI medium plus 10% FBS, 10 mM HEPES,
1 mM sodium pyruvate, 0.2% glucose, Penicilin G sodium 100 U/ml, and
streptomycin sulfate 100 pg/ml.
Whether or not G5/44 can mhlblt 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 usmg 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/mi) before the introduction of murine mAbs against CD22 that had
15  been previously characterized for their binding. Immediately upon measuring the
G5/44 respdnse, murine anti-CD22 mAbs were individually perfused without
removing G544. The second combined response generated due to the binding of
murine anti-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 oniy 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 Ig-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 (Celltech, Slough, UK), of unknown
subspecificity was also blocked by G5/44 (Celitech, 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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30.5 29.0 3.6 27.0 36.0 8 20A prelimnary study was conducted to determ ne
if rituximb (R tuxanTM had any effect, either positive or negative, on
the survival response of CMC-544. CMC544 (160 pg/ kg) was admi nistered with
and without rituximb (RituxanTM (20 ng/ kg, |abeled the high dose drug
conbination (HD)). In addition, |1ower doses of CMC-544 (80 pg/kg) were
co-adm nistered with | ower doses of rituximab (thuxanTl\/pa_ (10 25nmg/ kg). The
conpounds therreunat pgientof jiéd dvasl fasathe isemeestrsticity @865/ Hﬁ‘%ﬁs tTB ny/ kg
doses due st f Id@l\ganﬂﬁw ‘sorhisaales on,
CMC544 (80 68(11}@% bsﬂh Sﬁd Q&WQ@EBQ datﬁ%aér?@trbh@ﬁ V\)/és Iaﬁbgl ed the
medi um dosas aoagntwatcpotmldmﬁsaﬁmlu@tyrﬁuﬁh% sy érrerﬁL#'?é’n%rl‘F@ dipdabiif ity of

| ower dose conbi nations of .drugs on SCl D m)use survival. CMC-544 (160

/k and rituximb 5 (R tuxanT adminj st er on
Bgr f g% wed as repdBLET:] é\'NtDiféG@*f g[/{i!é‘ gé@ MoB Y Eﬁ%ﬁ‘g\a’)@cﬁ onged
average Surv'gﬁtn%ﬂﬂlmé %5@5&1 pRE TREATHIRFS.CHES PEISIDINGI BESFONBEE 25,
Table 9). In conbination, vera sSurviv gﬁ %@.g%g(w y (though
not statistical E%Pﬁf—:g‘ﬁﬁaﬂ ﬁﬁrﬁURFp%E %SMFB‘?‘&H&&N & 3r the

hi gh- dosertomhl Tal Q0 38, dazeumg@seaee@mabnaiegme @f 8 r@gf/zreg @MGiob44- and
10 10 ny/ kg rllt/um mpab |( R titixanTagr 28| gniResreant| | jugt ggﬂgﬁ )5’3’9?4
vehicl e-t} eat ed) mmevijvaPfi Aft,:(ﬁD% avetHge |0 G@Z‘ 2f hese Tesylts
Suggest ed-that—| @&%922 ose-conbtRations—of GVT; 544—an Tt UxXi e (F(l U annTM
were warrpnted. | A 654.3 S79.8TABLE -5 DESCRIPTI VE MEASURES (P SURVI VAL
TI MES FOR| IQET) AL 15COVBI NATI[ON STUDY Conpourjd Average Survival tine [Median
Survival Tinme _
Leu 14
Anti A 710.5 628.7 -81.8 1.7 19.3 91
CD22 1
HD239
Anti ? 710.0 652.7 -57.3 26.2 152.4 83
cD22 2
M 6/13
Antl B 703.5 1108.5 405 488.5 534 9
cbh22
RFB-4 . .
Anti ? 691.0 1343.5 652.5 736.0 738.8 0
cD22 9
4KB128 ]
Anti Cc 676.9 1163.6 486.7 570.2 614.6 7
cD22 ’
4
To 15
Anti Positive 725.1 679.3 -45.8 377 613.9 94
cD22 control
M 5/44
Anti Negative 686.2 802.7 835 0 0 0
CD19 control
BU12

Using murine mAbs of known binding specificities for individual domains o

10 CD22, the ability of G5/44 to block the 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 cells were first exposed

to murine anti-CD22 antibody (10 ug/ml humanized G5/44 or mouse monoclonal anti-
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St andard Devi ati on M ni mum Survival time Maxi num Survival Time Nunber

of

Ani mals CMC MD+Ri tux MD 92.4 >100.0 16.0 62.0 >100.0 10 CMC HD+Ri tux HD

64. 4
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CD22) for 1 hour at 4° C prior to the exposure of the cells to G5/44 (10 pg/mi). Cells

were incubated for an additional 1 hour at 4°C. After the antibody treatments, B cells

were pelleted and washed with PBS-1% BSA and the appropriate secondary

antibody was added (either FITC-goat anti-human (heavy and light chain) or FITC-
goat anti-mouse (heavy and light chain)) at 100 pl of a 1:100 dilution in PBS-1% BSA
for 30 minutes at 4° C. Cells were again pelleted, washed, and resuspended in PBS-
1% BSA and added to a tube céntaining 250 u! of PBS-1% formaldehyde.
Fluorescence intensity associated with cells was measured by flow cytometry using
BD FACSort flow cytometer. |

The results showed that prior exposure of G5/44 to CD22+ B cells resulted in
significant inhibition of the subsequent binding of anti-CD22 mAbs M5/44 and M6/13.
In contrast, the binding of anti-CD22 mAbs RFB4, To15, HD239, and 4KB to B cells
was not inhibited by G5/44. The lack of significant inhibition of HD239 binding to B
cells by G5/44 as detected by flow cytometry was unexpected, especially since the
BlAcore analysis indicated that G5/44 can block the binding of HD239 to CD22. The
lack of strong inhibition of HD239 binding by G5/44 may be explained based on the
differences in their relative affinities for CD22. When the above murine anti-CD22
mAbs were examined for their ability to inhibit the binding of G5/44 to CD22+ B cells,

 SHCL1 and M6/13, but the not other anti-CD22 mAbs, inhibited the binding of G5/44.

The binding epitopes of HD239 and SHCL1 have been mapped to the first Ig-like
domain of CD22. However, the epitopes recognized by M6/13 or M5/44 have not
been mapped. The blocking studies detailed above indicate that the above antibodies
recognize epitopes located on the first Ig-like domain of CD22, coilectively known as
epitope A.

Twenty thousand Ramos cells were incubated with various doses of CMC-
544 with and without rltuX|mab (Rituxan™) for 96 hours. After 96 hours, cell viability

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
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 ng calicheamicin

DMH/ml. Logistic regression was also used to determine whether the interaction of
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58.5 26.7 29.0 >100.0 10 CMC-544 58.5 34.5 35.8 27.0 >100.0 10 Ri tuxi mab
50.5 41.0 26.4 30.0 >100.0. 10 Vehicle 31.0 27.0

CMC-544 with rituximab (Rituxan™) was statistically significant. Median inhibitory
concentrations (leo)' were also computed and the effectiveness of each treatment
relative to the treatment with CMC-544 alone was recorded. The statistical analysis
was conducted using the PROBIT procedure in SAS version 8.2.

5 The results of the study showed thaf CMC-544 caused a dose-dependent
inhibition of Ramos cell growth over the dose rahge of 0.01 to 3 ng calicheamicin
DMH/mI. The median inhibitory concentration (ICso) of CMC-544 alone was 0.029
ng/ml. The concentrations of 2, 20, and 200 pg/m! of rituximab (Rituxan™) were
added to CMC-544 treated cells to determine whether the interaction of rituximab

10 (Rituxan™) with the cytotoxicity activity of CMC-544 is statistically significant.
Rituximab (Rituxan™), added at 20 and 200 pg/ml without CMC-544, had no
significant effect on cell growth by itself (111.7% and 94.0% of vehicle growth,
respecti\)ely). In combination with CMC-544, all three concentrations of (Rituxan™)
produced statistically significant (p <0.05) shifts to the left in the slope and intercépt

15  of the CMC-544 dose-response curve. The combination with 2 and 200 pg/ml of
rituximab produced the largest shifts in the dose-response curves. These 2 curves
were not statistically different from each other but were significantly different (p<0.05)
from the 20 pg/m! 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 ug/ml of rituximab (Rituxan™) plus CMC-544 are
0.0072, 0.0081, and 0.0072 ng/ml, respectively. The median inhibitory concentrations

~ of CMC-544 plus rituximab (Rituxan™) are approximately four-fold more potent than |
the ICso of CMC-544 alone.

.25. Il IN VIVO ANTI-TUMOR ACTIVITY SUBCUTANEQUS 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
RPMI 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 ml/mouse ip. The initial
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9.7 27.0 56.0 9 CMC MD = CMC544 ned um dose, 80 pg g CMC HD = CMC-544 hi gh
dose, 160 pg/kg Ritux MD = Rituxi mab nmedi um dose, 10 ng/kg Ritux HD =

Ri t uxi mab hi gh dose, 20 ng/ kg 20 A further conbination study with
CMC-544 and rituxi mab (R tuxanTnm) was conducted. The follow ng treatnent
groups were run: CMC-544 at 40, 80 and 160 pg/kg; rituximab (R tuxanTM at
5, 10, and 20 ng/kg; and CMC-544 at 40 pg/ kg plus rituxi mb (R tuxanTM 5
nmy/ kg, Clvraa54af datg aemg$ttqt;nop|wa§ qonwdﬁrtaﬁacbay( Ri Twix addikipnal gloses wgrglverand
CMC- 544 at uxa J%gg mhhﬁt“éﬁlﬁ%ﬁ? lﬁ% ﬁ@rré-gwcoggstgg/okgyclcﬁghlosﬂ%ﬁ% of

I‘ItUXIITB.b average survival tinme to the range

_of 33 - 4(XC()I,a(3¢sft0X@aF"’l Eh'@ e;ye@ Wl%ﬁsarpétﬂlcmﬂhw)r@ AP ed B RIey
average SLH(‘:‘! éﬁ ‘(*rsTgF\OOAidnaﬁ 8o. Fsger&ns%M@a@@ %983 Theviebhistind4 (dy, gh

dose, 160 average survival tine to ays consi Zﬁent W th
the redil t@anépﬁmoed’haf"taﬁ@ﬂ@aisl iline; weASt Qi8I BE/KICRDHATE MRJCENRE 844 )i t h

rituximab H%(EQQ:M C'ERH’%I&FCDIQ) gni r’ﬁgﬂk@rﬁo ICHRD QYR BdHhinisferbd @csatimgval ti mes
(Figure 27,

| ower /1 kg)
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of the mce ective ivi.n rug
COH(J:)I nat i o‘Herﬁr'B%ﬁfé‘r at leago ”%? at%eee 'Elecaé‘ﬂ‘ﬁ%#é JW%P'] mg gj;élgl_(tol‘@goﬁ doses
of %@44\{;@(@2)'(@&@ aéddieacious ridwas Shie he@cdaﬂetedfaﬁlcﬁﬁorpgar‘eg to the y
10Ri t uxi ma n effect
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t her apeuti cS un ud vvere adm nistered I P. CMC-544 was used at 20 or 80
pg/ kg Q4DxBeaiment @ﬁouwwas@mo ererdRd-nab (R tuxanTM (20 ng/ kg Q4Dx3). The

co-adm nistrati¢g &gterrrﬁlﬁélﬁhé'@?feétRbﬁ exan bl fend erin %Umamﬁmbnnwnh Id‘ﬂﬂi‘&rbl ted

significantly (p> 05) the t erageutlc ef ficac ?1{) -544 ure 20
Ri t uxi mab PRAE Uﬁa@ﬂ"rﬁs of (fiFSFMiREr S ymhomes. it %19 dBo¥e Bof rowt h
(57% i nhi biiaiedsID rhideQCB YT SGAD), av- ng,yw&@z mpé&dOﬁthvmalEbmb eemsrmam@ﬂ) in
this study, simlar served W | ower . g f MG 544,

The coRbi nifts & (‘fﬁ'é’ni)qo?leﬁnﬁpglof‘g?c r 8Gi r(%%f%gﬁi%gpﬁ%eﬁl%' , o

doxor ubi ci admigteretSichiv, canjdgqiteemm/lseﬁﬁm o EMhE78)pst ritoimain(Rituxget).

e foct of 5% M BTz i TR hha st N ECRER RE, e BOfecis ey !

| ynphorma xenmgaira:f 1. Folr rhfak vasdﬁla’eam‘(m’lp@d@ﬂt@ ofice ereCHeRdr aydas P vl@r%‘dused at
their respectiyve a%gﬁta Gﬁ%dq%s%n?éﬁﬁ %@dof' @M@Ié& ré'n@ent(ﬂ?ﬁa% not
reported) and wer e ae (g,yc ophospham % qg

" doxor ulabci me)anB")sNerg/a@ gwen ab miesctr@edrt@lqM)M@ewe rﬁwlt@ge @I'Yafﬁathe

pr edni Sonegdéz%e)ge é&@élﬁ&agral%tWI& %@tﬂéﬁ%@(e%l@%@eﬁ@ﬁ’nﬂ@éper

adm ni st er 544 was adm ni stered |P, %l g&) gsage of
160 pg/ kg dreRineans aOFPEP WeIgUHSARH TS, OTPHE @YRTROQ SR ime {EPPhl M§9RBused a

Si gni 11 Cantyf bl des b/ \rilalBrl SRR o8I0, (b @iferdlin stiowaver , 3

weeks later, tunors re-grew with sinmlar growmh rates as the
vehi cl e- t r slistriitign bepveanroreuns Wasteternacd Y U ie s n@m@é%mefaf: L@ﬂz@w&%as

conpl etyy angy, Cﬁﬁnﬁ@aﬁc@ﬁ%&w&t traen 65 pEVdl. MERd 8LinvRAr codes Thes @onsisubtdds

suggest 't hat , dose significantly |ower than the maximum
nonl et hal d6Be theKapge-\gierenead nore ef fi caci ous than the

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

-65-



5CHOP conbi nati on therapy.

(Ri tuxanTm,

_ These studi es showed t hat
added to CMC-544 caused a significant
cytotoxic activity observed with Ranbs B | ynphonma cel |l s.

ri

A syn

t uxi mab

increase in CMC-544's

ergistic

interaction in Ranos cells for rituximb (R tuxanTM and gl ucocorti coids

was al so recently reported. Additionally,
in 4 of 8 additional

(R tuxanT
significan

| i nes whe
ritu

t hat

cells.

In
pg/ i had g?fg%é?'jé

there was matcbod gonEa far Chify Sttt df

Ry O

(versu$ 3.39p$4¢ Pehideyeapd

’Y{wtrgyeﬁrohélﬁ ((fjeveﬁ

féect

cel |

on

ar§@'1 et

t uxanTm

a synergistic growh 10i nhibition

lines was observed with rituximab (R tuxanTM
when gi verookedc @trbinftatingndrug t #osity pM drysagiiehderiamor cells wrig (RUPHES

% rraxr nmum

Ranps cel |

pg#%;& kel rﬁ’ﬂ;xrrﬁé
biadplan

rowt h wh

p‘ﬂ\ trﬁoéeQ RIS the VoD NHERRE

i nhibition of Ranop
Addi t i onaldays pctstwasoraé@ll \V\@CPW éestablighed segdelnolf- $RFAGRPAY:|

en ad
iRFREFRE: HeEwMR

2% 1 nc

niste

r?ztﬁn@%n

Rt

r

Bit®

tRehyE dﬂ.@}l&%rr@ until 9

heB81 "

8 (hrtummqno @r@/kg)%eé la@mﬁrﬁst@r’ed showed
caused a

ks daret'%?'nwoﬁshrghr
@é%uméiér Ufthe 8F 2?'da'°}§'(FRﬁrre( BBt Txae T8Y) CMR-6EBSas i@ddygnad 200

bt

tosis
h Ranos

n a

(i

n ce,
i mab

(R tuxanTMpMIoIs44 tshigiificahigy dlcessat rmtr‘ﬂvblnmdeltom1 dags stile uiteximebshadenogr af t

nodel .

The d
ef fects nolP™@

foifa o

i nations test

G HEfeaHRe (HETY

di d

Hifdids

nQ
g

'l TSt R

ol he

di ssemat @pjromqiel wd)ft) cn)ehngmgtdinssng)h:m&lrthatiummrrraﬁelsﬂadoarb@pd@tle‘rltmtned The

QLR R 0T ey

reported teeshis 3# C%Ceﬁaﬂyﬂrsandl\mtgmrm@b/é?rbpcedwm eMAIGTE gemimhgdne sighticant
BONRAN b KhSlaprggh&ahsaandkysi s of

organs were the adr enal

esPHREIS) FHYIVE!r at e

di ssenm nat ed

by Fl avel

progressed
t he organs

gl and,
freque I
when admi

C

| C‘E&U
hec
ol

Yrisl§

ni ster

PR, e B

spl eaTaga GupiNzhtinehiecd2i6 siexe é,Nh"fF

e@%%jdé{g Th
di sseni nat B¢ sty piuread WUQ@R e @3‘5‘3 EB@P"W&Q medsd

adm ni stered at day 9 in the established phase of the nodel

ear|

e

et

slyi 'ﬂbré

St conmon

RRLRY

or ve

I Nvo

i

§cfyt4amﬁvﬁﬁ

RrBE AR

-treate

Y

m

i

ﬁgéj]ets,gr i bed

ce were

Ertéewé)’é)nprsfb‘nﬁrcaﬁ? &rﬁéﬂeﬁﬁ@ béfRidetixas Eidctoef tarared wel |

phase of

e disease process for the

I npr essive when
(Fi

igure 24).

Ri t uxi mab (Ri t uxanI rr% bei HZE i I'W wor ks t hrough
the mouse host ef f8BLEE liPtsr l"%ﬁ%ﬁﬁ:ﬁ?éﬁ@ﬁ%@ e

conpl ement- ”@9: at ed Gydud PeGLdeY | aRedia0r] aBtdaROYridkaRe | desinuge| Nuhtar
cytotoxicity t 1rough recr bidurmat | ofurmat Ur Béviaken | epundwel ||s Stedl ar eofpr esent
in SCID mice The i n| ect el Bareps |t ylies cells _are n-m@“babl \l’“%re érﬂ@ﬂb nt i bl e
early on 1o the hoscth-cmuwe Frchani a3 thatsare! 5 aaoii vat @eloby| riTuxirriab
(Ri tuxanni ), b ;ng)r CohidEsCl |8 0ha ecgerb pporhynity $0 i nfilhpate iptojthe

af fected ()rg@&% e unconjugat ed A4—antT body (Tt he rargerng [€cule in
CMC-544) had not yetitudsant d&dbdli 31300 di shbmi-hat'd¥ - drer-Rbde—n—5Cl D
mce, but|it had no vefiiect iten adntan stler et i n| subfit Anedss x no@rafts.
G5/ 44, bei ng of trec,l,,gg;;g sofaype,| weud d notybe expeacs ed taoact| vare the
host effecto ani sns_10and, ynhereforge w%ul d nQf_prlo >qgéao ntl-turmr
activity. EStab“ShEdCﬂCMQﬁ%ﬁm IR onf-tifate &8s (S 544 pehatred it he
opposi te flasHedsh t|hgituximbd Uxi§2ebh (R 80XxanTny46.2pr duéﬂhn bet!8®? resdlts when
adm ni sterjed in the watablisiyed phaseg of | t hes di seaseo “The aseason &or
CMC-544 performng béetter in the established phase is not clear, but the

est abl hghed phasg oraffind) Q8RR Yvdsinae&aY So WbRrrhimedt Hitkiedl (ﬂrthvarmad

CVA- 67

si gni fi cantergfetes

the i sot

[

pe mat ched,

nonbondi ng control
<ithar p W'Véﬁrr@@ét"éeur%‘r HaIsuvR:

conj

§ESPPR

SPBLENCEH M e

di ssem nat %14%%@;1@%?\%9; |a%ﬁfﬂ|éfe§@%@$énd Rtbod: hieuxiase lexaM{ﬂ)‘lﬁagﬂ@ed to

be reduced to

determ ne the maxi nu

ef
dose was | dakelegttha/ioh Kape g Croarvvérrafkaaéb@»orn aer

fi

caci ous

ls%?%rpq%s PRAEEBapY! O

clear why thbspg/ﬁg)swe?é)laeiadmﬁsté@@ RAh KgwEp TR sERLf buxiglab Wej‘(artTh)e(MED

Furt her studr es_are
used CHOP tTekaby NECPEIRHYAGS HRENM Ued\0)
ng/ kg 1V, vincristine (0) 0.5 ng/kg IV, and prednisone (P) 0.2 ng/ kg PO
of subcutaneous xenografts wi the& diffuse |arge cell
l'i ne,
maxi mum t ol er at ed dose.
for 5 days,

a nodel
cel |
their

was rated 'active',

pl anned

Ther apy,

to address this i

were recorded. The results in the nodel
appear simlar to those observed with CHOP therapy (adm nistered |F, 4Dx3)
In 30neither study did CHOP produce

in the RL nodel
| ong-term cures,

descri bed herein.
unl i ke CMC-544.

semrqira

No t

ly PS?hVESBSQHF:\@ *tqmmi’ HT(B 3.3

in
ynphoma 25 .

DLCL. The doses used for the CHOP therapy were determ ned to be
CHO gi ven once 1V and P, given daily
producing a T/ C of 25.8%

unor cures

descri bed by Mohammad et al .,



TABLE 10: DESCRI PTI VE MEASURES OF SURVI VAL TI ME FOR COWBI NATI ON STUDI ES
Treatment Average Survival Time Median Survival Time Standard Deviation
M ni mum Survi val Time Maxi num Survival Tinme Nunber of Aninmals CMC-544 40

10

15

20

25

mg/kg doses due to the limited number of mice in the study. This combination, CMC-
544 (80 ug/kg) with -l"ituxim'ab (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
model above. Each prolonged average suNivaI 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
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
COMBINATION STUDY

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 29.0 >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 yg/kg
CMC HD = CMC-544 high dose, 160 pg/kg
Ritux MD = Rituximab medium dose, 10 mg/kg
Ritux HD = Rituximab high dose, 20 mg/kg

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 pa/kg plus
rituximab (Rituxan™) 5 mg/kg, CMC-544 at 80 pg/kg plus rituximab (Rituxan™) 10

mg/kg, 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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pg/ kg 118.90 125.00 19.29 64.00 125.00 10 CMC LD + Ritux LD 125.00 125.00
0.00 125.00 125.00 10 CMC-544 80 p/kg 118.22 125.00 17.86 71.00 125.00

25.8, Figure 26, Table 10). The CMC-544 high dose, 160 ug/kg, 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

5 CMC-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 combination groups had 100% of the mice survive until day 125. Lower doses of
CMC-544 are more efficacious 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—adnﬁinistéred 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 tumor mass of
300 mg after which the two therapeutics under study were administered [P. CMC-544
was used at 20 or 80 pg/kg Q4Dx3 with or without rituximab (Rituxan™) (20 mg/kg
Q4Dx3). The co-administration of rituxi"mab (Rituxan™) neither enhanced nor
inhibited significantly (p>0.05) the therapeutic efficacy of CMC-544 (Figure 28).

20 Rituximab (Rituxan™), administered alone, 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
doses 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 malkg 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 ug/kg calicheamicin equivalents. The CHOP treatment initi-ally caused a

‘significant inhibition of the RL B lymphoma growth (Figure 29). However, 3 weeks
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9 CMC MD + Ritux MD 125.00 125.00 0.00 125.00 125.00 10 CMC-544 160 pg/ kg
85.22 82.00 40.37 35.00 125.00 9 CMC HD + Ritux HD 91.30 100.00 36. 31

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

Rituximab (Rituxan™) by itself, 0.4 to 10 yg/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 et 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/ml 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 Rarhos cells has been

25 described by Flavell et 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 an’d 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 administéred 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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44.00 125.00 10 Rituximab 5 ng/kg 40.70 36.50 9.57 34.00 64.00 10 Rituxi mab
10 mg/ kg 33.80 34.00 3.26 29.00 41.00 10 Rituxi mab 20 mg/ kg 40.50

mouse host effector mechanisms. These mechanisms include complement-mediated
Cytotoxicity and/ or antibody dependent cellular cytotoxici{y through recruitment of
natural killer cells that are present in SCID mice. The injected Ramos tumor cells are
' probably 'more susceptlble early on to the. host immune mechan:sms that are .
5 | activated by rituximab (Rituxan™), before the cells have an opportumty to infiltrate
| into the affected organs. The unconjugated G5/44 antibody (the targetmg 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 isotype, would not be expected to activate the host effector mechanisms
10  and, therefore, would not produce anti-tumor activity. '

Calicheamicin bonjugated 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-6786, the isotype matched, nonbonding control conjugate, did
no have any significant effects on the average survival times. The resulits in the
disseminated SCID mode! 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. !t 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 IV, 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 reco_rded. The
results in the model described by Mohammad et al., appear similar to those observed
with CHOP therapy (administered IP, Q4Dx3) in the RL model described herein. In

30  neither study did CHOP prbduce long-term cures, unlike CMC-544.
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34.00 15.45 31.00 82.00 10 Vehicle 25.80 25.00 3.12 22.00 . 34.00 .. 10
CMC LD = CMC-544 | ow dose 40 pg/ kg CMC MD = CMC-544 nedi um dose, 80 pg/kg
SCMC HD = CMC-544 high dose, 160 pg/kg Ritux LD=KituximaD tow aose, Ritux
MD = Ri tuxi mab nmedi um dose, 10 ng/kg Ritux HD = Rituxi mab hi gh dose, 20
ng/ kg EXAMPLE 9 STABLE FORMULATI ONS OF CIVC 544 Stable formul ations of
CMC-544 for in vivo adm nistration were ared b ad ‘Il nt

exci pi ent sTABREM0e RESGRIPSMEDMEASMRES &VH@W@%‘PB@'@%V‘%H@?‘ t he
chromat ographic fractions are assay@j-mylEgEC- HPLC and mul tiwavel ength UV

analysis. Appropriate fractiopns were_sel dfor poeli-ng—en—the-basis of
the above analWysitsentwhi| eepgoyiMigiani nSnderdi| dfinioHm gﬁg@ P ¢ NeBREeNt |,
~protein-concentration, |&uviveh| Sendah @FYiatIOBqd§ Va'E P(i"é'nt S .°fsii abi | i zers,
bul ki ng agent s and buf fledimpg | Tme. . __| Ahimals S
' - CMC-544 40 118.90 | 125.00. | 19.29 64.00 125.00 10
g/kg :
CMC LD + Ritux | 125.00 125.00 0.00 125.00 125.00 10
LD :
CMC-544 80 | 118.22 125.00 17.86 71.00 125.00 9
u/kg
CMC MD + 125.00 | 125.00 0.00 125.00 | -125.00 10
Ritux MD
CMC-544 160 85.22 | 82.00 40.37 35.00 125.00 9
Hg/kg
CMCHD + 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
mg/kg
Rituximab 10 33.80 34.00 3.26 29.00 41.00 10
ma/kg .
Rituximab 20 40.50 34.00 15.45 31.00 82.00 10
mg/kg . '
Vehicle 25.80 25.00 3.12 22.00 34.00 10
CMC LD = CMC-544 low dose, 40 pg/kg Ritux LD = Rituximab low dose, 5 mg/kg
CMC MD = CMC-544 medium dose, 80 pg/kg  Ritux MD = Rituximab medium dose, 10 mg/kg
5 CMC HD =.CMC-544 high dose, 160 pg/kg Ritux 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 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 formulation and the formulation used for CMC-544 include reduced protein
concentration in the new fornmulation (0.5 ng/nL), the use of tronetham ne
as a buffer and the presence of 0.01%tween 80. This results in the
reconstituted CMC544 in the new fornul ati on being clear as opposed to the
turbidity seen in the reconstituted CMA-676 formnul ation (see Tables 12 and
13). 30 TABLE 11: COWPARI SON OF THE CVA- 676 FORMULATI ON AND CMC- 544
FORMULATI ON FORMECNBREdHte G- 8126 Heopredeat iironheiTrBdal apdr mal e dhed t®r ot ei n

o 2l S5 B 8 ERRAC SOt SS6 080 WL o
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CMC-544 Foasemuj( a{opblhze'ﬁ @otimally, the final CMC-544 solution comprises 1.5% sucrose (by -
weight), 0.9% Dextran 40 (by weight), 0.01% tween 80, 50 mM sodium c:hlonde
0.01% polysorbate 80 (by weight) and 20 mM tromethamine.
A representative formula for the solution prior to lyophilization is presented
below: CMC-544 0.5 mg/mL, sucrose 1.5% by weight, Dextran 40 0.9% by weight,
10  sodium chloride 0.05 M, tween 0.01-0.05% by volume, polysorbate 80 0.01%. by
weight, tromethamine 0.02 M, pH 8.0, and water. The solution is dispensed into
amber vials at a temperature of +5°C to 10°C, (optimally at +5°C); the solution is
frozen at a freezing temperature of -35°C to -50°C, (optimally at -45°C); the frozen
solution is subjected to an initial freeze drying step at a primary drying pressure of 20
15  to 80 microns, (optima!ly'at 60 microns); the freeze-dried product is held at a shelf
temperature at -10 °C to -40°C, (optimally at -30°C), for 24 to 72 hours, (optimally for
60.hours); and finally the 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 +10°C to +35°C, (optimally +25°C), for 15 to 30 hours (optimally for
20 24 hours). A pressure rise test is used to determine the end of primary drying. Atthe
conclusion of the lyophilization cycle, the vials are back-filled with nitrogen and
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
‘puffer and the presence of 0.01% tween 80. This results in the reconstituted CMC-
544 in the 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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Initial

1.07 0.52 0.52 Total

2 weeks Initial
Sli.ghtl'y turbid C ear

2 weeks Physi cal
d ear

Observation Slightly turbid
. PH 7.5 7.5 7.8 7.8 Total
Calicheamcin (jig/nmg of protein) 67 67

Protein(ng/ ) 1.07

TABLE 11: COMPARISON OF THE CMA-676 FORMULATION AND CMC-544
FORMULATION FOR CMC-544

CMA-676 Formulation

CMC-544 Formulation

Protein ,
‘| Concentration

1.0 mg/mL

0.5 mg/mL

Formulation

1.5% sucrose, 0.9%
Dextran 40, 100 mM
sodium chloride, 5 mM
phosphate buffer

1.5% sucrose, 0.9% Dextran
40, 0.01% tween 80, .01%
polysorbate 80, 50 mM sodium
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-676 Formulation CMC-544
Formulation
Time _ Initial 2 weeks Initial | 2 weeks

Physical Observation Slightly turbid | Slightly turbid | Clear Clear
PH 7.5 7.5 7.8 7.8
Total 1.07 1.07 1 0.52 0.52
Protein(mg/mL) :
Total Calicheamicin - 67 67 57 57
(ng/mg of protein) ' '
Unconjugated 1.21 2.82 0.97 1.13
Calicheamicin
(ug/mg of protein)
% Aggregates 3.03 2.81 1.59 1.70
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57 57 Unconj ugated Calicheamicin (jlg/mg of protein) 1.21 2.82 0.97 1.13 %
Aggregates 3.03 2.81 1.59 1.70 TABLE 13: STABILITY AND PHYSI CO- CHEM CAL
OBSERVATI ONS OF THE CVA- 676 AND CMC- 544 FORMULATI ON LYOPHI LI ZED AND STORED
AT 25C- CMA-676 FORMULATION CMC-544 Formulation Tinme Initial 4 weeks

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 7| 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 1.03 0.94
(ug/mg of protein)
% Aggregates 2.63 2.96 1.49 2.09

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 expect-ed 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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Initial 4 weeks Physical Cbservation of Reconstitut ed '_Conj ugates Slightly
turbid Slightly turbid Clear Clear PH 7.5 7.5 7.8 7.8 Total Protein (ng/nL)
1.03 1.03 0.51 0.51 Total Calicheamcin (ug/ng of protein) 67 67
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and a light chain variable domain comprising

(d) SEQ ID NO: 4 for CDR-LI,

(e) SEQ ID NO: 5 for CDR-L2, and

. (H) SEQ ID NO: 6 for CDR-L3.

2. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate

of claim 1, wherein the antibody is a CDR-grafted anti-CD22 antibody.

3. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 2, wherein the antibody comprises a variable domain comprising human’

acceptor framework regions and non-human donor CDRs.

4. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 3, wherein the human acceptor framework regions of the Qariable 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 ID NO: 8.
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J., Cancer Fein coFr3adRte B £coR8) frarﬁBwoMreglbmasdathl%Q’\ﬁDS‘ﬂDs \F/1)V7|dnd .

Ber geron K Stetler-Stevenson M, Fit r D J. ast an

N gt o 1A Bl Sl Ao S5eSE Pop it of 4 ahan bhie BER1D Sem
Oncol . 29 81\1[08@ (2002). 2060. Schindler J., Sausville E., Messmann R, Unr
J.W & Vitetta, E.S., din.Cancer Res., 7, 255- 258 (2001). 61. Vincent T
DeVita, Sanmuelo Hell man, Steven A. Rosenberg Eds., Cancer Principles and

Practice of Oncojogy, Publ.i.sh i W, |ianms and
W kins (2001). 0}2562 T%d’\%a‘%g'h%h CAlicheatmicia s Pvﬁtwe@@‘@% Aif{RodY cqugatEancer
Chenot her apyf clXitgH, wherein the CDR-grafted antibody further comprises a donor residue at

position 3 in SEQ ID NO: 7.

8. . The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 2, wherein the CDR-grafted antibody comprises a light chain variable region

comprising SEQ ID NO: 19 and a heavy chain variable region comprising SEQ ID NO:
27.

9. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 2, wherein 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.

10.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 2, wherein the CDR-graftéd antibody is a variant antibody obtained by an

affinity maturation protocol and has increased affinity for human CD22.

11.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 2, wherein the antibody comprises a light chain consisting of an amino acid

sequence resulting from the expression of SEQ ID NO: 29 in a mammalian cell and a
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Manual , Publishers: Jones and Bartl ett (2002). CLAIMS: 1.A nonomeric
cal i cheam cin derivativel/anti-CD22 anti body conjugate having the fornul a,

Pr (-X-S-S-Wmwherein: Pr is an anti-CD22 anti body; Xis a
hydrol yzabl e |inker that conprises a product of any reactive group that can
react wth an anti body; Wis a calicheamcin radical; mis the

average |oading for a purified conjugation product such that t he

cal i cheam cid,¢eRah 'c{n | Cﬁﬁg%f anjaQrf/?l(? beili Qg%\fegge\!,#g@éﬁ% ?I%H‘le %?{51’6%3&?}1 %§E2€S| e

(-X-SSW mis a ca mcin derivati

conpri ses alhb&vy1ahamammaliaalkld. domai n conpri si ng (a) SEQID NO 1
for CDR-H1, (b) the sequence A NPGNNYATYRRKFQG of gH7 in Figure 6 or
SEQID NO 2 or SEQID NO 13 or SEQID NO 15 or SEQID NGO 16 for CDR- H2,

d S I mai n
ggrrpr i si ng ( C) EQ( d?rlggao%xﬁﬁ% &@&éﬁ%lcﬁf&n@adde%h @IB?Q ?nt@&&%gﬁjﬁﬁﬁg 5 for

CDR- L2, andOf&mQ’fO}’le sétbelmﬁqﬂd)ng@lwms, wimzlnshe Qallfh@rmomdmwata:vwalalgahmaam cin
deri vative/ [\ of. cl |m1 wherein the antibody is
a CDR-gr af t%@E ﬁ?aéﬂgg éné)?%lc%%%asé.E{iiﬁﬁear%ﬁlgr%“%“ ¢al i cheani ci n

derivative/anti-CD22 antibody conjugate of claim2, wherein the antibody

conprises a varigple donmain conpri.sing human acceptor f ramewor k regi ons and
non- human donor @Rs ARG F]i“’(?né‘éllnldéﬁézﬁrﬁefﬁnﬁ -(la?? grithods canjpgateD2 2

anti body coffjcugate, theféhr?—!h@cghch‘é@ﬂfc% Heﬁﬂ%\?m{?ctﬁﬁxﬁﬁ 4Otk § ZHe‘éX‘%e 0; 3! €gi ons

of the variable domain of the heavy chain of the antl ody ar on SEQ
| D NCs: 21 metybhutaneg! b}dh’plld@e donor residues at positions 1, 28, 48, 72
and 97 in SEQ ID NO 8.

14. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of any one of the preceding claims, wherein the hydrolyzable linker is a bifunctional
linker that is capable of releasing the calicheamicin derivative from the conjugate after

binding and entry into target cells.

15. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 14, wherein the bifunctional linker is 4-(4-acetylphenoxy) butanoic acid

(AcBut).

16.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
according to any one of claims 1 to 15 for use in the treatment of a proliferative

disorder.

17. The monomeric calicheamicin derivative/anti-CD22 antibody conjugate

for use according to claim 16, wherein the proliferative disorder is a B-cell malignancy.

18.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate

for use according to claim 17, wherein the B-cell malignancy is leukemia.
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5. The nononeric calicheam cin derivative/anti-CD22 anti body conjugate of
claim4, wherein the anti body further conprises non-human donor residues at
positions 68 and 70 in SEQ ID NO 8. 6. The nononeric calicheam cin
derivative/anti-CD22 anti body conjugate of claim2, wherein the CDR-grafted
anti body conprises a variable domain of the Iight chain conprising a human
acceptor framework region based on SEQ ID NGs: 17 and 18 and furt her

conpri sing donorig esipyes A 2 : 3 i I D
NO 7. 7. 19'vl'he mnoﬁ?gﬁi%afh:cgﬁrgénc#ﬁw%ﬁ/ﬁt?gg% gﬁtﬁoﬁ gﬁggjugﬁg body
conj ugat e ofor obeadcno@ngithetain(, MeCDRIgafkerda expiredsedee] f surfabeantigenpr i ses a
donor resi d¢ﬁ22t position 3 in SEQ ID NO 7. 8. . The nononeric

cal i cheam ¢ ‘erivative/anti-CD22 anti body conjugate of claim2, wherein
the CDR-grafted anti body conprises a |light chain variable region conprising
SEQ ID NO 19 and a heavy chain variable region conprising SEQ D NO 27.

9. The nonomeri c2Zal i EfeRpnemericelichepmiviay denvatiheiami-GRE2 boidhody snjivgaite of

claim2, whgrei : - g af t 3 | iaht chain havi
The sequence o el g A e R P AR SRR LR B MlbnEi 2 ng e

sequence as set forth in SEQ I D NO 30. 10. The nononeric

cal i cheam ci n detj vatjVe/ anti - CD22. anti.body .conj ugat claim 2, wherein
the CDR-grafted 4htib l&mpgoraer\yca?q%lgﬁ?arxgﬁ% 8&?1%%@9% BYtbady gPRugNE Y

mat ur ati on R QkOLRbrd [ 1§ B . 11.
The nononeric cali !():hg{ég?tﬁocr:&?a?lmdzgrgWgﬁﬁggﬁa{%??é%%gﬂgﬁ#my%% %nélgte rtla of
claim2, whePéZn the antibody conprises a light chain consisting of an

am no acid sequence resulting fromthe expression of SEQID NGO 29 in a
manmal i an cell and a heavy chain consisting of an am no acid sequence
resul ting from the expiesshéieri calichaniciN@eriddtivelndi-OBIPBAGiRYAy eBhjugate

12. The nononeric calicheam cin derivative/anti-CD22 antibody conjugate of
“any one of foRusgrceerdingtg ckaim 37s0r 2 uherein thadyrephdrehisaiieri-Hodgkinsat i ve is a
gama cal i clg/ﬁg)m)ﬁidn or a N-acetyl ganmma calicheam cin derivative.

13. The non ric calicheanmcin derivative/anti-CD22 anti body conjugate of
claim 12, wherein the calicheamcin derivative is functionalized wth
3-nmercapt o- 3- net hyl hutanoyl hydrazide. The nononeric

: » ... 14, ; :
cal i cheani ci n defd-vat Theemandmereeaichepmipiggieriveiyelasic€Da? antipdysenjygate he

hear ci n Yemertr Cagenibodirivahyclgi DER sapdenisete he
Phat 15 capabl e SPOr e RNy AR R e ) bR PEkRRlered 7!

I C I'n deriv ve
conj ugat e awitkonbomdbregdisawtiveagenys.i nto target cel l's. 15. The
nmononeri c calicheam cin derivative/anti-CD22 anti body conjugate of claim
14, wherein the bifunctional linker is 4-(4-acetyl phenoxy) butanoic acid
(AcBut) . .26 The MBRAMEA! GikRldnGRRaiTG il AREL YD Y -t%a&'ca@@g%e
anti body conjugate according to any one of clains 1 to 15 for us n the

t reat ment ofor asgucodiding tatclaim 26, sdwerkn the bioactive dgentske sefentehoing group

calicheamcin derivativelanti - ant | body conjugate faor use according to
clai m 16, v%oéllsléﬁ?ig? @%P%‘F?’fgé?‘%%\z%@ﬁr bms’icg{%%@%aé\“?bwp%anpy.
18. The nonQMmeKihé, ﬁﬁérleﬁﬁﬁ@,%&&ﬁr&ﬁ!én‘daéy'td{&(ilémdg‘s@zz antibody conjugate for

use according to claim17, wherein the B-cell malignancy is |eukem a.
19. The nononeric calicheam cin derivative/anti-CD22 anti body conjugate for

use according to,claiqm 20, wherein the .| eukem a expr s _cell surface
anti gen CD22. 2f . m‘?ﬂ%m%%%"_#éh‘?aé“‘c%‘&l ‘*EEH%%’? aé’i%héﬁz_? Aoidhady PAIRERE Cpp2
ant i body cofjr ughdcRofd@g téPaiRCEN nthieRh {1 bidaRlive 42nt WheratiBodyhe B-cel |
mal i gnancy is | ynphona. :
28.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
for use according to claim 27, wherein the antibody is directed against a cell surface

antigen expressed on B-cell malignahcies.
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23. The nononeric calicheam cin derivative/anti-CD22 anti body conjugate for
use according to claim 22, wherein the | ynphoma expresses cell surface

antigen CD22. : 24. The nononeric calicheanicin derivative/anti-CD22
anti body conjugate for use according to claim22 or 23, wherein the
| ynphoma i s a Non-Hodgkin's | ynphona. 25. The nononeric

calicheam cin derivative/anti-CD22 anti body conjugate for use according to
claim 24, whereim therRbMIaLR &[icﬂéﬁﬁr}i&ﬂ%@ﬂ%t“e%ti'— P?@%ﬁﬂoﬁ%%&%ﬁg%t h one
or nore bioactive agents. 26. The nononeric calicheam<cin
deri vat i ve/fanuge- ingrip iclromy28c whemeipethe afigbodyskreaed agahsigell ouithai m 25,
wherein the bioacti vese%%e S @re sel ected fro‘gisfa Igroug consj sting of

Shl s T0 HOFHS1ERS Ok @t hi nes,

ant i bodi es, "gFOWAPFAECO PRRUBRNCIES S slsod gL

i nterl euki N3D19, AheIABIOAR arRNADSY bRGEDEiG. dr ugs. 27. The nonomeric
calicheam cin derivative/anti-CD22 anti body conjugate for use according to
claim 26, wherein the bioactive agent is an anti body. 28. The

nmononeric calic m cj ' i vel 2 antib nj te f.or use
according to cl If}?a% Z;Hévﬁ(gﬁr;denl\{ %}Ct%EC%EH1%(%@3%”?’%“’&@@2‘?%%?@3&%3%Fo%lu%aé?I
surface antfogew sexpdimgsediaim 2B; ehableinvhk hgiaEiOesmtibody is rituxiafb. The nononeric
cal i cheam cin derivative/anti-CD22 anti body conjugate for use according to
claim 28, wherein the antibody directed against cell surface antigens
expressed on B-cal| el @AodgdrRSeal ; ; LSt of

anti CD19, anti-CD20 and anti - mgllglhiﬁﬁlsgg?gngtf\@%ﬁ @%?Bﬁtﬁ)gﬁ%ﬁxgh I c

cal i cheam dPrusgécsarding e chaimi26Cmhareirthe bpdyoxioadeniatseletod frosethageanpdi ng t o

claim 29, .ej [ 0_ant.ibody is .rituximab. .. 31. The
nononeri ¢ \(,:géﬁlgl%L‘%aoﬁrfilagf(ﬁ&hie%%w%@?%% fié&&é‘ﬁnaar#a}%'b‘&&?’ tOHPisHat e for use
accor di ng tmiteXaairone? Bpirvieingtarubiibia, fogalindydis, naa@Bhrill pitaabielt edrlviam t he
group consi st iég)}gg of doxar ubi cin, daunorubicin, idarubicin, aclarubicin,

zor ubi ci n, SRR LFBAERDIRGHilwIding aneizabins enasitabivgazasiiiding, doxifhoibng, | |

pi t ar ubi ei R cln: s j ttabine,. trifluridipe nci t abi ne,
enoci t abi ne, n%?ﬂg%{i‘,ﬁr@lldgglﬁéétg% %Pﬁ@ﬁ%icg%%bngh %Cgrg ) thfl,lo’%’PgWr ﬁﬁ‘?aﬁ%’,me’

capeci t abi @pge’rbmrrjummﬁ;in,ctegzifmaﬁiaztﬁ“urixﬁ,laﬂmumiydhnﬁsplﬁﬂiru@afbagiaﬂﬁ, gougerotin,
pur omyein, t fur, tiazofurin, adrianycin, cisplatin, carboplatin, '
cycl ophospﬁéﬁg spharpidesdarathazing, ipplasiine nwneristingy MEeTnEroneyi blesymeit one,

bl eonyci n, HRGRQhShIHEMREN LR [ hot r exat.e,
flurouracils, etroposi d’gﬂ,) tal>s<(§)}fe,’ B{Hzﬁ% gﬁg{eg{g%g{e;?%é’ﬂ%‘loﬁwcf pomde, tax"éz. The
nmononeri ¢ dalol eidegs, endmitemyeat i ve/ anti - CD22 anti body conjugate for use
according to claim 26, wherein the conjugate is adm ni stered together wth,
prior to, or subsequent to the adm nistration of one or nore conbinations
of cytotoxic agents aheRMronRiricRaliEiRATER Hefi BB W o)) | nation
of cytotoxic agents is select elg farlom : eﬁ%& 0@311%8%){1%%%% de,
doxor ubi ci for use aesdrding he clapn @dnwkorie, thacchjpgasc aradadiise)ed together with, pEbiOP
(cycl ophosphani de, doxorubicin,. vincri.sstine, and predni sone); . C. CopP
(cycl ophosphial 'S%) ,éq'\lﬁnﬁg%%&aﬁwg?mtém‘&n&f QB%P"SISH’@C,O“BDIMUOHSchmtpxlﬁ@gems

(cycl ophosphpsa 8ea tréﬁﬁféﬁt&ké%' fhéh, WheRERIHRRBhbhatiBh 8PBKGIRic MRS Shdpgy and
pr edni sone) ; E. m BACOD (net hotrexat e,a1 1bI eoerr%/ltctlonfca oglgrlétJ%Péé":%na

cycl ophosplfmide, vincristine, dexanethasone, and |eucovorin); -83-

F. Pr oMACE- MOPP ( bson met hot r exat e, . .doxor ubi ci n, c¢ycl ophospham de,
et oposi de, IeucéA‘\i(I;E;ﬂl?}B ?r%’gﬁqp(gg?p&’&%l#eém\(ﬁrww’insY’i“ﬁ’é?tmﬁr%r&a?lé‘ﬁﬂ?e?n nd
procar bazi pejcarbazine); G Pr oMACE- Cyt aBOM ( predni sone, mnet hotrexat e,

doxorubi ci n, cycl ophosphanm de, etoposide, |eucovorin, cytarabine,
bl eonycin, and B ﬁgi@%{qyﬁbphosphaml e, BpxXaVNGOR, BinCristineoandepradrésondiix or ubi ci n,

cycl ophospham d ' LSt ne redni sone, bleonycin, and | eucovorin);
| . MOPP (nmechl o?t‘ I?zgljnli~I ﬁcg,a%e%l%sgp?rgfdi%h‘é‘,"Ct&nélﬁn"’fngdPi‘r’eB/“‘%?H‘G)’pr ocar bazi ne) ;
D. CAP-BOP (cyclophosphamide, doxorubicin, procarbazine, bleomycin,

vincristine, and prednisone);

E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,

vincristine, dexamethasone,. and leucovorin);
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J. ABVD (adrianycin/ doxorubicin, bleomycin, vinblastine, and dacarbazi ne);
K. MOPP (nmechl oet ham ne, vincristine, prednisone, and procarbazi ne)
alternating with ABV (adriamycin/doxorubicin, bleonycin, and vinbl astine);
L. MOPP (nechl oet ham ne, vincristine, prednisone, and procarbazi ne)
alternating with ABVD (adrianyci n/ doxorubicin, bleomycin, vinblastine, and
dacar bazi ne) ; M Ch1lVPP (chl oramnmbueil, vinblastine, procarbazine,

and predni sone) ;F, ProMACENMOPVRrddhidonE OSE@ABirbeue, Bk HRbIEXat e, and .
etoposide); 0. MM (nethyl-gag, ifosfam de, nmethotrexate, and etoposide);

P. DHAP (deYskeborpbamide, efoposidio drucexariy, atschlocthaméhec viptisttienpred @soreSkiaP
(et oposi de, r{i@ﬂ%&kn‘é edi sol one, high-dose cytarabine, and cisplatin); R
CEPP( B) (C)PC ophosphiam de, etoposide, procarbazine, prednisone, and

bl eonycin); S. @ANPMAOCBGtiB@M (Biddaiant, maiBotrépicad@inicinand predni sone) ;
T. CWP-1 (cc%/,cl opho gha ide, vincristine, and prednisone); =~ U ESHOP
(et oposi de,CYFGP ?FIPB BifiesgrBriede. Iugpraiss eyiatabiicabliepmycini #nsrviseristiae)and
cisplatin); g MACHREUARIARAS] BorWitlR! dy3ld doxofiufleci n for 96
hours with bolus doses of cyecl ophos’phar% e1 a’nc?éé"Pg Spg?@gjr?f g@ﬁéwe’w | CE
(i f osf ani dedredysonegHedrpyeind aid leugnvorat)oposi de) ; X. CEPP(B)
(cycl ophospham de osi de rocar bazj.ne, prednisone, and bl eonycin);
Y. CHOP-B (cycl gpﬁlﬁfﬁg“ﬁ?%‘gﬁet%@%ﬁo G’H}C(t,]is{‘lr_,‘e’PfeﬁB}SPE‘?’iaHgPréﬁﬁ ﬁ‘ingbne, “and
bl eonycin); and J. ABVD (a@riablyaleloxoRibidi 0164 Ry @R, vHeHb SldbackbRihd)Sti ne,
cycl ophosphani de, and predni sone). 33. The nononeric calicheamcin
derivative/ anti -I%@é@Pgr{m%}@)‘&?bé@ﬁ]euﬂa?’éﬁfr@r prgdiisenee ardipregarbazing)ai m 26,
wher ei n t heeQal; LB A Tl qu t .th an.antibaody directed
agai nst a cel gislﬂg%tgé %‘rﬂ??‘{gnea@%tn‘ﬁ - cgltnﬁgiﬁhp?%nr}géﬁ%’i aer@,“abﬂﬁstlé’ﬁ fonal ly
conprising one dr. MOPE (mectiostairingsvindristivie QirediiSond gl fro@sbaid) of a
treat nent reginen, erej.n the conbination of cytotoxic agents is selected
from aﬁg‘ﬂ?tlw ‘A(Ig{fﬂl (@R Apersubiginy BlegBiveinnvinblapiene, and ne,
pr edni sone, g gfgaRhQcar bazi ne) ; B. CHOP (cycl ophospham de,
doxorubi cin, vincri'stine, and prednisone); ' _

M. ChIVPP (chlorambutil, vinblastine, procarbazine, and prednisone);

N. IMVP-16 (ifosfamide, methotrexate, and etoposide); |
O. MIME (methyl-gag, ifosfamide, methotrexate, and etoposide);
P. DHAP (dexamethasone, high-dose éytarabine, and cisplatin);
Q. ESHAP (etoposide, methylpredisolone, high-dose cytarabine, and cisplatin};
R CEPP(B) (cyclophosphamide, etoposide, procarbazine, prednisone, and
bleomycin); |
S. CAMP (lomﬁstine, mitoxantrone, cytarabine, and prednisone);
T. CVP-1 (cyclophosphémide, vincristine, and prednisone);
U. ESHOP (etoposide, methylpredisolone, 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, predniéone, and
bleomycin); |
Y. CHOP-B (cyclophosphamide, doxorubicin, vincristine, prednisone, and

‘bleomycin); and
-84-



C. COP (cycl ophospham de, vincristine, and predni sone); D. CAP-BOCP
(cycl ophospham de, doxorubicin, procarbazine, bleonycin, vincristine, and
pr edni sone) ; E. m BACOD (net hotrexate, bleomycin, doxorubicin,

cycl ophospham de, vincristine, dexanmethasone, and | eucovorin); F.
Pr oMACE- MOPP ( pr edni sone, nethotrexate, doxorubicin, cyclophospham de,

et oposi de, | eucovorin, nechl oetham ne, vincristine, prednisone, and

procarbazine); Zz. P/DOCE (cPre¥irlr Qk&BOM, F&'{d’eﬁ@ﬂn%oef‘oloﬁﬁ{sﬂ%@ﬁéﬂaa‘iﬁ’
ar abi ne,

doxor ubi ci n, cycl ophosphani de, etoposide, |eucovorin, cyt

bl eonmyci n, PEN liﬂnﬁgrl stine); H. MACOP-B (nethotrexate, doxorubicin,
cycl ophospham de, vincristine, prednisone, bleonycin, and | eucovorin);

| . MOPP (nmechl oet ham ne, vincristine, prednisone, and procarbazine);

J. ABVD (adri ampsi n/ dihxoneringirie, calitieamicin derivitivelaasiiDE2 adddasguiagi ne) ;
K. MOPP ( rrgchl oet ha vincri stine,  predni sone, and procarbazi ne
n

al t er nat i nd° W A8 “@é‘aFl Si WheTsWahe P HeRte 151 adarpistered tageiheri wilh st i ne) :
L. MOPP (meghb&st ch?éﬂe@%ga%’s@ééll%%ﬁ@e at{oRfl %h%)gﬁl m3lchRERE 30k %ﬁa@rfahlxe and

alternating with ABVD (adri anyci n/ doxor Ubi cin cin, vinb
dacar bazi ne&pmprising one jt moOme &PEbifiathins P& o tixic agentslmls @attlotﬁe trepthaedar bazi ne,

and predni g, hotrexate and

et oposi de) ; 1o ﬁ%n wBerell{}ltR)gC?mg{%{ﬁ“ n%gcg?fmtm“fﬁgg%{ﬁ’i ’&ée chisf oM exat e, and
etoposi de); P. AHAFOPHexRIGHbaSRARde, loSbuBREE vEXSHRD bRanisaRd aﬁd splatin);
Q ESHAP (etop 05| de, nethyl predi sol one, hi gh-dose cytarabi ne, and

ci spl at i n) ;PTORI a@EPﬁ?( B) (cycl ophospham de et oposi de, procar bazi ne,

predni sone, and gl t oxa yt ar abi ne,
and predni sone) ; I Q;F}I%Op{l %hla h {E/f\llcﬁﬁmrl‘ne 2 4]}?{8 ?ﬂ??
predni sone) ; C. CORJ(cyESbMp@elhﬁiwsmdﬂstlﬂ%'ﬁﬁdw;irﬁcﬂrﬁﬂirﬁ:?| one, high-dose

cytarabine, vin nd ci tin V. EPCCH (et oposi de,
vincristine, %@%W@}’ﬁlop osphamKisy dexafphisinpRpersberdas dlegmycin,

cycl ophospw&gﬁn@}aﬂd BredhisBrgdni sone) ;

E. m-BACOD (methotrexate, bleomycin, doxorubicin, cyclophosphamide,
vincristine, dexamethasone, and leucovorin); '

F. ProMACE-MOPP (prednisone, methotrexate, doxorubicin,
cyclophoéphamide, etoposide, leucovorin, mechloethamine, vincristine, 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 leucovorin);

I. MOPP (mechloethamine, 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 procarbazihe)
alternating with ABVD (adriamycin/doxorubicin, bleomycin, vinblastine, and
dacarbazine); | |

M. ChIVPP (chlorambucil, vinblastine, procarbazine, and prednisone);

N. IMVP-16 (ifosfamide, methotrexate, and etoposide);
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W | CE (ifosfam de, "cycl ophospham de, and etoposide); X. CEPP(B)
(cycl ophospham de, etoposi de, procarbazine, prednisone, and bl eonycin);
Y. CHOP-B (cycl ophospham de, doxorubicin, vincristine, prednisone, and
bl eonycin); and - Z. P/ DCCE (epirubicin or doxorubicin, vincristine,
cycl ophospham de, and predni sone). - 34. The nononeric calicheam cin
derivative/anti-CD22 anti body conjugate for use according to any -one of

claims 16 to 33, OMﬁ\ﬂ@(&eﬂ?‘?ﬁgﬁ@ﬂfd&%ﬁ@e'rﬁetﬂﬂt?éx'a{e's&r‘?d&g effective dose

of from0.1 ng/n8 to 5 OROMET | & ca icheam cin
derivative/ anti PC@é?A%ﬁqubmésham} hugbdd@w g)rtanab@eaa:@mijlatg])i o claim 34,

wherein the con i st ffective d Qse of 4
o1 8 o 30yl 15 oHAP Ter BTy, el itehoiBe Riehi sk Frafbie, hd cisglain):
derivative/ anti -RCIZEPRBY (dy0IbphEsphhteRe @tob@éldé‘@rdclaﬁ)afzﬁé Mtb@hisone, and
wherein the antibody conprises SEQ ID NO 1 for CDR-H1, residues 50- 66 of

SEQID NO 27 f cOmRI®, SEQ ID NO 3 for CDR-H3, SEQIDNO 4 for CDR-L1,
SEQ I D NG 5f0r8%4blo%ﬁf§t§@ L foRi rein nis-3to
9. 37. The rmnor%rerl C 1caq%11 (ﬁgg%rc%n;%%rbl va &d’\fp ? \ggDQZ ant.i body
conj ugate of cldi-f\36] (WcécrpélonpltahedQMndmetilye,amlrpreldaeenea li ght chain

egi on as et fOTEHOP KRR eredisotone, i Gogh a3 ReUie pirsUe and
cal i cheam Giispltin;i vative/ anti-CD22 antibody conjugate of claim 36, wherein

the antibody is expressed in a mammalian cell and conprises a light chain
consi sting of rési l%HithpQﬁl@esgl@flstswmdﬁmrumgnef Ghdreawith bhhisn

consi sting | D.NG 30. 39. The nononeric
cal i cheam c@fsescf)e ?]foséﬁ g%@%‘lgnet%g%w conjugate of claim 36, wherein

t he anti body corWrI@ﬁfoafdmlgatcyelmphéhpﬁ@xﬂmes&ﬂcﬂgol&fsuﬁm ani no acid sequence
resulting fromthe_expressio QIDNO, 29 in a manmalian cell and a
heavy chain const &EPrPSBMCYaWPQ%H%m&& @0§@ﬁ%@6@a¥@§mﬁt@rﬁ@lﬁmnﬁlﬁdhe
expressi on yfonrkfd)! D NO 31 in a mammalian cell. 40. A pharmaceuti cal
conposi tion conpri'sing the conposition of claim36 and a pharnaceutically

accept abl e exci pf.€3HOPB (ayelvphosphamide] @oxorutBEQUENGsHne FredEsont 18w WETH
HOLDI NGS PORATI.ON <120> CALI CHEAM CI N DERI VATI VE- CARRI ER CONJUGATES
<130> SP65T mycin); and

Z. P/DOCE (epirubicin or doxorubicin, vincristine, cyclophosphamide, and

prednisone).

34.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
- for use according to any one of claims 16 to 33, wherein the conjugate is administered

at an effective dose of from 0.1 mg/m’ to 50 mg/m’.
35.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate

for use according to claim 34, wherein the conjugate is administered at an effective dose

of from 0.4 mg/m® to 30 mg/m’.

36. A monomeric calicheamicin derivative/anti-CD22 antibody conjugate

having the formula:
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<160> 51 <170> SegqW n99, version 1.02 <210> 1 <211> 5 <212> PRT <213> npuse
<220> <223> 5/44g CDR-Hl <220> <221> <400> 1 Asn Tyr Trp Ile H's 15 <210> 2
<211> 17 <212> PRT <213> nouse <220> <223> nouse nonoclonal 5/44 CDR-H2gL1
T3 <220> <400> 2 dy lle Asn Pro Gy Asn Asn Tyr Thr Thr Tyr Lys Arg Asn
Leu Lys

Antibody

n

wherein the antibody comprises SEQ ID NO: 1 for CDR-H1, residues 50-66 of
SEQ ID NO: 27 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; and

wherein n is-3.t0 9.

37.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 36, wherein the antibody comprises a light chain variable region as set forth in

SEQ ID NO: 19 and a heavy chain variable region as set forth in SEQ ID NO: 27.

38.  The monomeric calicheamicin derivative/anti-CD22 antibody conjugate
of claim 36, wherein the antibody is expressed in a mammalian cell and comprises a
- light chain consisting of residues 21 to 239 of SEQ ID NO: 28 and a heavy chain
consisting of residues 20 to 466 of SEQ ID NO: 30.

39. The monomeric calicheamicin derivative/anti-CD22 antibody' conjugate

of claim 36, wherein the antibody comprises a light chain consisting of an amino acid

sequence resulting from the expression of SEQ ID NO: 29 in a mammalian cell and a
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151015 Ay <210> 3 <211> 12 <212> PRT <213> nouse <220> <223> nouse
nonocl onal 5/44 CDR-H3 <220> <221> <400> 3 Au @y Tyr Ay Asn Tyr Ay Al a
Trp Phe Ala Tyr 1510 <210> 4 <211> 16 <212> PRT <213> nouse <220> <223>
nouse nonocl onal 5/44 CDR-L1 <220> <221> <400> 4 Arg Ser Ser G n Ser Leu
Ala Asn Ser Tyr Gy Asn Thr Phe Leu Ser 151015

heavy chain consisting of an amino acid sequence resulting from the expression of SEQ

ID NO: 31 in a mammalian cell.

40. A pharmac;utical composition comprising the composition of claim 36

and a pharmaceutically acceptable excipient, diluent or carrier.
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<210> 5 <211> 7 <212> PRT <213> nouse <220> <223> nouse nonocl onal 5/44

CDR-L2 <220> <221> <400> 5 @y lie Ser Asn Arg Phe Ser 15 <210> 6 <211> 9
<212> PRT <213> npuse <220> <223> nouse nonocl onal 5144CDR-L3 <220> <221>
<400> 6 Leu Gn Ay Thr Hs Gn Pro Tyr Thr 5 <210> 7 <211> 113 <212> PRT

<213> npus

<110>

<120>

- <130>

<160>

<170>

<210>

<211>

<212>

<213>

<220>
<203>

<220>
<221>

<4Q0>

e
SEQUENCE LISTING

WYETH HOLDINGS CORPORATION.

CALICHEAMICIN DERIVATIVE-CARRIER CONJUGATES
SP6513B

51

SeqWin89, version 1.02

PRT

mouse

5/44g° CDR-H1

1

Asn Tyr Trp lle His

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>

5

17
PRT

mouse

mouse monocional 5/44 CDR-H2gL1 T3



<220> <223> nmpouse nonocl onal 5/44g VL domai n <220> <221> <400> 7 Asp Val
Val Val Thr Gn Thr Pro Leu Ser Leu Pro Val Ser Phe Ay 151015 Asp G n Val
Ser Ile Ser Cys Arg Ser Ser G n Ser Leu Ala Asn Ser 202530 Tyr @Ay Asn Thr
Phe Leu Ser Trp Tyr Leu His Lys Pro Ay Gn Ser 354045 Pro Gn Leu Leu lle
Tyr Ay Ile Ser Asn Arg Phe Ser Gy Val Pro 505560 Asp Arg Phe Thr Gy Ser
Ay Ser Gyofhr2 Asp Phe Thr Leu Lys Ile 65707580 Ser Thr Ile Lys Pro GQu

Asp Leu 4 S TH-Bthe EhryE ;{} 209Beuliis His G n Pro Tyr Thr Phe
Ay Ay Géﬁyl}%&s MEGM(S”%% Tllv e Lys oSG8 110 ATy <210 8 <211 121

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



<212> PRT <213> nmouse nobnoclonal 5/44 VH domain <223> npuse nobnocl onal
5/44 VH domai n <220> <221> <400> 8 Au Val Gn Leu Gn Gn Ser Ay Thr Val

Leu

Arg

Leu
Arg
Al a
Tyr
Ay

Cys 8

Ala Arg Pro Gy Ala 151015 Ser Val Lys Met Ser Cys Lys Ala Ser Ay Tyr

Phe Thr Asn Tyr 202530 Trp Ile H's Trp Val Lys Gn Arg Pro Gy Gn Qy
Gu Trp Ile 3e4045 Ay Ay. lie Asn Pro Ay Asn Asn Tyr Thr Thr Tyr Lys
Asn Leu 505560 Lys Gy Lys Ala Thr Leu Thr Ala Val Thr Ser Ala Ser Thr

Tyr 5%8%5 Met Asp Leu Ser Ser Leu Thr Ser G u Asp Ser Ala Val Tyr

hr Arg Qu @y Tyr Ay Asn Tyr Ay Ala Trp Phe Ala Tyr Trp
100105810> G n Ay Thr Leu Val Thr Val Ser Ser 115120

<212> PRT

<213> mouse

<220>
<223> mouse monoclonal 5/44 CDR-L2

<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-L3

<220>
<221>

<400> §
Leu GIn Gly Thr His Gin Pro Tyr Thr
1 5

<210> 7
<211> 113
<212> PRT

<213> mouse



<210>
<221>
<210>
<220>

9 <211> 13 <212> PRT <213> Artificial Sequence <220> <223> cH <220>
<400> 9 Ay Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys dy 1510

10 <211> 13 <212> PRT <213> Artificial Sequence <220> <223> N55Q
<221> <400> 10 Ay Asn G n Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gy

1510 <210> 11 <211> 13 <212> PRT

<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
1 5 10 15

Asp GIn 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
65 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 lle Lys
100 T 105 . 110

Arg
<210> 8

<211> 121
<212> PRT

<213> mouse monoclonal 5/44 VH domain

<220>



<213> Artificial Sequence <220> <223> T57A <220> <221> <400> /

| 11 Gy Asn Asn .
Tyr”Ala Thr Tyr Lys Arg Asn Leu Lys Gy 1510 <210> 12 <211> 13 <2{2> P. RT
<213> Artificial Sequence <220> <223> T57V <220> <221> <400> 12 @y Asn Asn
Tyr Val Thr Tyr Lys Arg Asn Leu Lys Gy 1510 <210> 13 <211> 17 <212> PRT
<213> Art{323¢i mouenenspleral ¥4 depwiss CDR-H2 (T57)A H

<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.lle 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 AlaTrp Phe-Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 9

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> cH



<220> <221> <400> 13 Ay Ile Asn Pro Ay Asn Asn Tyr Ala Thr Tyr Lys Arg
‘Asn Leu Lys 151015 Ay <210> 14 <211> 13 <212> PRT <213> Artificia
Sequence <220> <223> K6OR <220> <221> <400> 14 Ay Asn Asn Tyr Thr Thr Tyr
Arg Arg Asn Leu Lys Ay 1510 <210> 15 <211> 17 <212> PRT <213> Artificial
Sequence <220> <223> CDR-H2 (K6OR)R H' <220> <221> <400> 15

.. <220> ‘ : :

<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 Gln Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10

<210> 11-

<211> 18

<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



Gy lle Asn Pro Ay Asn Asn. Tyr Thr Thr Tyr Arg Arg Asn Leu Lys 151015 Ay
<210> 16 <211> 17 <212> PRT <213> Artificial Sequence <220> <223> CDR-H2
(T57A K6OR) H'' <220> <221> <400> 16 Ay lie Asn Pro Ay Asn Asn Tyr Al a

Thr Tyr Arg Arg Asn Leu Lys 151015 @y <210> 17 <211> 70 <212> PRT <213>
Hono sapi en <220> <223> DPK9 <220> <221>

<210> 12

<211> 13

<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

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR-H2 (TS7)AH'

<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



<400> 17 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Gy
151015 Asp Arg Val Thr lie Thr Cys Trp Tyr Gn Gn Lys Pro Ay Lys Ala
202530 Pro Lys Leu Leu Ile Tyr Gy Val Pro Ser Arg Phe Ser Ay Ser Ay
354045 Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro Qu Asp
505560 Phe Al g.Thr Tyr _Tyr S 6570 <210> 18 <211> 11 <212> PRT <213> Hono
sapi ens <220<§q%2%9ﬂ%ﬁeifﬁ% <221> <400> 18 Phe Ay G n Ay Thr Lys Val
Gu lle Lys Arg 1510 <210> 19

<220>
<223> K60R

<220>

<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> Avrtificial Sequence

<220>
<223> CDR-H2 (K60OR)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> 16

<211> 17

<212> PRT

<213> Artificial Sequence

<220> :
. <223> CDR-H2 (T57A K&0R) H™



<211> 113 <212> PRT <213> Artificial Sequence <220> <223> gL1 <220> <221>
<400> 19 Asp Val Gn Val Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Ay
151015 Asp Arg Val Thr Ile Thr Cys Arg Ser Ser G n Ser Leu Ala Asn Ser
202530 Tyr Ay Asn Thr Phe Leu Ser Trp Tyr Leu H's Lys Pro Gy Lys Al a
354045 Pro G n Leu Leu Ile Tyr Ay Ile Ser Asn Arg Phe Ser Ay Val Pro
505560 Asp AFEPhe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile
657075BO Ser<ZBdpr Leu G n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys Leu Gn Qy
859095 Thr H's Gn Pro Tyr Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys
100105110 Arg4OO> 16

Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leulys
1 5 10 15

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 Leu Ser Ala Ser Val Gly
1 5 10 . 15

Asp Arg Val Thr lie Thr Cys Trp Tyr Gin 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 ThrLeu Thr lle Ser Ser Leu Gin Pro Glu Asp
50 5 60

Phe Ala Thr Tyr Tyr Cys
65 70



<210> 20 <211> 113 <212> PRT <213> Artificial Sequence <220> <223> gL2
<220> <221> <400> 20 Asp Vval Val Vval Thr G n Ser Pro Ser Ser Leu Ser Al a
Ser Val Ay 151015 Asp Arg Val Thr Ile Thr Cys Arg Ser Ser G n Ser Leu Al a
Asn Ser 202530 Tyr Ay Asn Thr Phe Leu Ser Trp Tyr Leu His Lys Pro Gy Lys
Al a 354045 Rp>Gip Leu Leu Ile Tyr Ay Ile Ser Asn Arg Phe Ser Ay Val Pro
505560 Aspégg ﬁ)l?e Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile
65707580 Ser~“Sér Leu G n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys Leu Gn Qy
859095 Thr KREB>GPRTPro Tyr Thr Phe Ay Gn Ay Thr Lys Val Gu Ile Lys

<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 lle Tyr Gly lle Ser Asn Arg Phe Ser Gly Val Pro

10



100105110 Arg <210> 21 <211> 80 <212> PRT <213> Honp sapi ens <220> <223>
DP7 <220> <221> <400> 21 Gn Val Gn Leu Val Gn Ser Ay Ala Gu Val Lys
Lys Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe
Thr Trp Val 202530 Arg G n Ala Pro Ay Gn Ay Leu Qu Trp Met Ay Lys Phe
Adn dy 35404}73 Arg Vaé Thr Met_Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr Met
A u 505560 PEu Ser Bt Leu A Ser Qu Asp Thr Ala Val Tyr Tyr Cys Ala Arg

65707580 <210> 22
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 - 90 95

Thr His Gin Pro Tyr Thr Phe Gly GIn Gly Thr Lys Val Glu lle Lys
100 105 110

Arg

<210> 20

<211> 113

<212> PRT

<213> Artificial Sequence

<220>
<223> glL2

<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 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 lle Tyr Gly lle Ser Asn Arg Phe Ser Gly Val Pro
50 55 o 60

11



<211> 11 <212> PRT <213> Honp sapi ens <220> <223> JH4 <220> <221> < '
_ _ . 400> ' 22
Trp dy Gn @y Thr 'Leu Val Thr Val Ser Ser 1510 <210> 23 <211> 121 <212>
PRT <213> Artificial Sequence <220> <223> gHl <220> <221> <400> 23 du Val
Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser Val Lys

Val Ser Cys Lys Ala Ser Gy Tyr Arg Phe Thr Asp Tyr 202530 T i
Val Arg Gasp AlgPHerSer GlySeBGly %;r@w_‘@%A@ Brertiy Lep 3hr e rp Ile Hs Trp
: 65 70 : 75 80

Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin Gly
85 90 95

Thr His Gln 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 60

12



354045 Gy Ay Ile Asn Pro Ay Asn Gn Tyr Thr Thr Tyr Lys Arg Asn Leu
505560 Lys Ay Arg Ala Thr Leu Thr ‘Ala Asp Thr Ser Thr Ser Thr Val Tyr
65707580 Met G u Leu Ser Ser Leu Arg Ser A u Asp Thr Ala Val Tyr Tyr Cys
859095 Thr Arg AQu Ay Tyr Ay Asn Tyr Ay Ala Trp Phe Ala Tyr Trp Qy
100105110 G n Ay Thr Leu Val Thr Val Ser Ser 115120 <210> 24 <211> 121

<212> PRT <213>L&¥ $érfdefial ASRRHENGE, FR2AZ VS <220> <221> <400> 24
'ge y Ala G N '2‘%5?“%% Gy Ala 151015 Ser

GuVaIGnLeuGaIGn%er u Va
Val Lys Val Ser Cys Lys Ala Ser @y Tyr A% Phe Thr Asn Tyr

<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 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 Aén Tyr
20 25 30

- 13



202530 Trp Ile H's Trp Val Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp Ile 14
354045 Gy Ay Ile Asn Pro Ay Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu.
505560 Lys Gy Arg Ala Thr Leu Thr Ala Asp Thr Ser- Thr Ser Thr Val Tyr
65707580 Met G u Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr Tyr Cys
859095 Thr .Arg G u Glyr CYa yr Gy Ala Trp Phe Ala Tyr Trp Ay
100105110 G n drR/!leridis LFé\da"%ﬂ hrrw\#a %G'ysaﬂ Gﬂaelreuﬁgimle<210> 25 <211> 121

<212>. PRT <213> Ar3si fi ci al 4bequences<220> <223> gH5 <220> <221>

Gly Gly lie Asn Pro Gly Asn GIn Tyr Thr Thr Tyr Lys Arg Asn Leu
50 55 60

Lys Gly Arg Ala Thr Léu Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 7 80

Met Glu Leu Ser Ser Leu Arg-Ser Glu' Asp Thr Ala Val Tyr Tyr Cys
B85 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> 24

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
'<223> gH4

<220>
<221>

<400> 24
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 Gln Ala Pro Gly Gln Gly Leu Glu Trp lle

14



<400> 25 Ju Val Gn Leu Val Gn Ser Ay Ala Gu Val Lys Lys Pro Ay Al a
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Arg Phe Thr Asn Tyr
202530 Trp Ile His Trp Val Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp lle
354045 dy Gy Ille Asn Pro Gy Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu
505560 Lys Ay %% Val TQr Met Thr_ Ala Asp Thr Ser Thr Ser Thr Val Tyr
65707580 Met @ u’Leu Ser *8er Leu ‘Kirg Ser Qu Asp Thr Ala Val Tyr Tyr Cys
859095 Thr Arg Au Ay Tyr Ay Asn Tyr Ay Ala Trp Phe Ala Tyr Trp Ay

100105110 G raigby iiEsnlresiclyakn A TYala ﬁﬁ"ryr%gAilglﬁshé_Qu <210> 26 <211> 121
<212> PRT <213§0Art| fi Césa| Sequggce <220> <223> ¢

Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

M_et 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
115 120

<210> 25
<211> 121
<212> PR'T
<213> Artificial Sequence

<220>
<223> gH5

<220>
<221>

<400> 25
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 Glu Trp lle
35 40 - 45

15



<220> <221> <400> 26 Ju Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys

Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Arg Phe Thr
Asn Tyr 202530 Trp Ile H's Tip Val Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp
Ile 354045 Gy Ay Ile Asn Pro Gy Asn Asn Tyr Ala Thr Tyr Arg Arg Lys Phe

505560 Gn Ay Arg Ala _Thr Leu_Th I Thr Ser Thr Val Tyr
65707580 w@tv%wUF%%W‘SE}V%Q?SEJH‘S&??%Q@%%%%%%% Ala Val Tyr Tyr Cys
859095 Thr MAog A u Gy Tyr 60 Asn Tyr Ay Ala Trp Phe Ala Tyr Trp Gy

100105110 G n Ay Thr Leu Val Thr Val Ser Ser 115120 <210> 27 <211> 121
< >
cle> PRI 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 05

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> Arificial Sequence

<220>
<223> gHb6

<220>
<221>

<400> 26
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 lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie
35 40 45 -
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<213> Artificial Sequence <220> <223> gH7 <220> <221> <400> 27 GQu Val Gn
LeuwVal Gn Ser Gy Ala Gu Val Lys Lys Pro Ay Ala 151015 A Ser Val Lys
Val Ser Cys Lys Ala Ser Gy Tyr Arg Phe Thr Asn Tyr 202530 Trp lle His Trp
Val Arg Gn Ala Pro dy Gn Ay Leu Gu Trp Ile 354045 Ay Ay Ile Asn Pro:
Gy Asn Asn Tyr Ala Thr Tyr Arg g{_ s Phe 17 505560 Gn Ay Arg Val Thr
Met Thr Al a AsFYily llesgsn ﬁ‘”ﬁrG'Bé'i“AFﬁ YN%'PTWTVF6@N§5®(PH$H du Leu Ser Ser
Leu Arg Ser A u #sp Thr Absa Val Tgor Tyr Cys 859095 Thr Arg Gu Ay Tyr Gy
Asn Tyr Ay Ala Trp Phe Ala Tyr Trp Gy '

Gln 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 0 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> 27
<211> 121
<212> PRT
<213> Artificial Sequence

<220>
<223> gHT

<220>
<221>

. <400> 27 .
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 lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lle
35 40 45

Gly Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Lys Phe
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100105110 G n Ay Thr Leu Val Thr Val Ser Ser 115120 <210> 28 <211> 239
<212> PRT <213> Artificial Sequence <220> <223> Full sequence of grafted

l'i ght chain
Leu Leu Phe
Pro Ser Ser
Ser Ser G n
Leu H s Lys
Asn Arg Phe

1. 5 90 15

<220> <221> <400> 28 Met Lys Leu Pro Val Arg Leu Leu Val Leu
Trp Ile Pro 151015 Ala Ser Arg Ay Asp Val Gn Val Thr G n Ser.

Leu §§r 2025395AI a Ser OVaI Gy Asp Arg Val Thr Ile Thr Cys Arg
Ser 4045 Let’ Al a AsfCSer Tyr @Ay Asn Thr Phe Leu Ser Trp Tyr

505560 Pro .Gy Lys Ala Pro @n Leu Leu Ile Tyr AN Ile Ser
65 7@t BB0Arg 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 20 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> 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 .

Ala Ser Arg Gly Asp Val Gin Val Thr GIn Ser Pro Ser Ser Léu Ser
20 25 30 '

Ala Ser Val Gly Asp Arg Val Thr ile 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 5 - 60
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Ser Gy Val Pro Asp Arg Phe Ser Ay Ser Ay Ser Gy Thr Asp Phe 859095 Thr
Leu-Thr Ile Ser Ser Leu Gn Pro Qu Asp Phe Ala Thr Tyr Tyr 100105110 Cys

Leu @n @y Thr HHs Gn Pro Tyr Thr Phe Ay Gn Gy Thr Lys ' 115120125 Val
Qulle Lys Arg Thr Val Ala Al a Pro Ser Val Phe IIe Phe Pro 130135140 Pro

Ser Asp

Vi Leu 145150155160
Leu Asn Asr?fqbﬁBLWf\'ap‘#/fB lge“dae%“ d&@ %{lASE;%FP Lys Val Asp 165170175
Asn Ala LewsG n Ser7@dy Asn Ber G n &u Ser Val Thr Au Gn Asp 180185190
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 195200205

Ala Asp-Tyr Gu Lys H's sVaI Val_ Thr Hs Gn 210215220
dy Leu SerseS@W\@iIBFO\?éPAf%Phq_% $e’€ﬁ41>ési%slcﬁek?rg‘\3€;‘:’§ A u Qys 225230235 <210>
29 <211> 781 <2125 DNA a0

Thr Leu Thr lle Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
100 105 110

Cys Leu GIn Gly Thr His Gin Pro Tyr Thr Phe Gly Gln Gly Thr Lys
15 120 125

Vat Glu lie Lys Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro
130 - 135 140

Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu
145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val GIn Trp Lys Val Asp
165 170 175

Asn Ala Leu GIn Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gin Asp
180 185 190

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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<213> Artificial Sequence <220> <223> Full sequence of grafted |ight chain
<220> <221> <400> 29 ttcgaagccg ccaccatgaa gttgcctgtt aggctgttgg tgcttctgtt

gttctggatt
cgcatctgta
tt at gggaac
cat ct acgga
t ggt act gat
ctgtttacaa
acgt acggt a
t ggaact gcc
gt ggaaggt g
cagcaaggac
gaaacacaaa
gagct t caac

60 cctgcttccc ggggt gacgt tcaagtgacc cagagcccat ccagcctgag

120 ggagaccggg tcaccatcac ttgtagatcc
180 acctttttgt cttggtatct gcacaaacca
24183 CAGERAGRq@ALd t agt gg tgtaccagac
300 ttcaccctca cgatctcgtc tctccagcca
360 ggtacacatc agccgtacac attcggtcag
424®228eggceccat ctgtcttcat cttcccgeca
48075t Eligh@nc 6% IRl SR haRCt t Ct at
540 gat aacgccc tccaatcggg taactcccag
600 agcacctaca gcctcagcag caccctgacg
6626t ct acgcct gcgaagt cac ccat cagggc

725-agg9ggagagt gttagaggga gaagtgcccc

agt cagagt c
ggt aaagccc
aggtt cagcg
gaagatttcg
ggt act aaag
t ct gat gagc

cccagagab6g

gagagt gt ca
ct gagcaaag
ct gagct cgc
cacct gctcc

tt gcaaacag
cacaatt gct
gttccggaag
ccacttatta
t agaaat caa
agttgaaatc
ccaaagt aca
cagagcagga -
cagact acga
ccgt cacaaa
t cagttccag

cctgggaatt 780 781 <210> 30 <211> 467 <212> PRT <213> Artificial Sequence
<220> <223> Full sequence of grafted heavy chain <220> <221> <400> 30 Met
Asp Phe Ay PH80Se?9 Leu Val Phe Leu Ala Leu Ile Leu Lys Ay 151015

ttcgaageceg ccaccatgaa gttgcctgtf aggctgttag tgcttctgh gttctggatt 60
cetgettecec ggagtgacgt tcaagtgace cagagceccat cecagectgag cgcatbtgta 120
ggagaccggg tcaccatcac ttgtagatcc agtcagagtce ttgcaaacag ttatgggaac 180
acctttttgt cttggtatct gcacaaacca ggtaaagcece cacaattgct catctacgga 240
atctctaaca gatttagtgg tgtaccagac aggticageg gttccggaag tggtactgat 300
ttcaccctea cgatetegtce totccageca gaagatttcg ceacttatta cigtitacaa 360
ggtacacatc agccgtacac attcggtcag ggtactaaag tagaaatcaa acgtacggta 420
gcggcceccat ctgtcttcét cttccegeca tetgatgage agttgaaate tggaactgee 480
tctgttgtgt gectgetgaa taécttctat cccagagagg ccaaagtaca gtggaaggtg' 540
gataacgccc tccaatcggg taactceccag gagagtgtca cagagecagga cageaaggac 600
agcacctaca gcectcagcag caccctgacg ctgageaaag cagactacga gaaacacaaa 660
gtctacgect gegaagtcac ccatcaggge ctgagetege cegtcacaaa gagcticaac 720
aggggagagt gttagaggga gaagtgccee cacctgcetee teagttccag cetgggaatt 780

o 781 :

<210>
<211>
<212>
<213>

30

467 .

PRT

Artificial Seqhence

<220>

<223> Fuli 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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Val Gn Cs Gu Val Gn Leu Val Gn Ser Gy Ala Au Val Lys Lys 202530 Pro

-+ @y Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Arg Phe 354045 Thr Asn

Tyr Trp lle His Trp Val Arg Gn Ala Pro Ay Gn Ay Leu 505560 Au Trp lle
Ay Ay Ile Asn Pro Gy Asn Asn Tyr Ala Thr Tyr Arg 65707580 Arg Lys Phe
Gn Ay Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 859095 Thr Val Tyr Met
G u Leu Ser Set Leu A g Ser Qou Asp Ths Ala Val 10010511Q Tyr Tyr Cys Thr
Arg Gu Ay Tyr Gy Asn Tyr Gy Ala Trp Phe Ala 115120125 Tyr Trp Gy Gn
Gy Thr Leu Ser Ala Ser Thr Lys 130135140 dy Pro Ser Val
Phe Pro Leu Alga'ﬁ”bcﬁﬁlugé'r@'%\l*@ G B Ghedla Gluyval 151156155160 Ser Thr Al a
Ala Leu Ay Cys Lewoval Lys2#Asp Tyr 3fhe Pro Qu Pro 165170175 Val Thr Val
Ser Trp Asn Ser Gy Ala Leu Thr Ser Ay Val H's Thr 180185190
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 Gln Ala Pro Gly Gin Gly Leu
50 55 60

Glu Trp lle Gly Gly lle Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg
65 70 75 80

Arg Lys Phe Gln Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser
85 90 95

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
~ 100 105 110

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
195 200 205
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Phe Pro Ala Val Leu Gn Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val 195200205
Val Thr Val Pro Ser Ser Ser Leu Ay Thr Lys Thr Tyr Thr Cys Asn 210215220
Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val G u Ser

225230235240 Lys Tyr Ay Pro Pro Cys Pro Pro Cys Pro Ala Pro G u Phe Leu

Gy 245250255_Gy Pro Ser Val Phe lLeu Phe_Pr ro Lys Pro Lys Asp Thr Leu

Vel 26026529 TH B! BarSeR & %LG‘PE%‘J@WS\%T#H%&Fs‘“{?al Val Val Asp Val Ser
G n 2752802821@ u Asp2Fo Gu %1 Gn Phe Asn Trp Tyr Val Asp Ay Val Gu
Val 290295300 His Asn Ala Lys Thr Lys Pro Arg Gu Qu @n Phe Asn Ser Thr

Tyr 305310315320 Arg Val_ Val Ser Val Leu Thr Vi eu Hs Gn Asp Trp Leu
Asn Gy 325%3083His|- %Pr@%r%}-ﬁﬁﬁs%}é‘sﬁ %s‘{}glva' Fgﬂrsn Lys Ay Leu Pro Ser
Ser Ile 340345350 30 Lys TH®B511 e Ser24bys Ala Lys Ay Gn Pro Arg Gu Pro
G n Val .
Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly
245 250 255

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270 '

He Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser GIn
275 280 285

Glu Asp Pro Glu Val Gln 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 Leu Pro Ser Ser lle
' 340 345 350

. Glu Lys Thr lle Ser Lys Ala Lys Gly Gln 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
385 390 395 400



355360365 Tyr Thr Leu Pro Pro Ser
370375380 Leu Thr Cys Leu Val Lys
385390395400 Trp Au Ser Asn Ay
Pro 405410415 Val Leu Asp Ser Asp
Val 420425430 Asp Lys Ser Arg Trp

Met 435440445 ki %I% Hi
Ser 450455460 » rAsE?@“@B§“¥§Wd§“é@n2211§TmﬂBOPm21Q> DNA <213>
D5 sequence of grafted heavy chain

Artificial
<220>

Sequence 420> <2289 Ful |-

Gu @y Asn Val Phe Ser
s Tyr Thr G n Lys Ser

gQQQQQ
S5 oKX S

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 Glu 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
450 455 460

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

aagcttgccg ccaccatgga citcggattc tetetegtgt tectggeact catictcaag 60

ggagtgcagt gtgaggtgca attggtccag tcaggagcag aggttaagaa gectggtget 120
tccgtecaaag tttegtgtaa ggctagcgge tacaggttca caaattattg gattcattgg 180
gtcaggcagg ctccgggaca. aggcctggaa tggatcggtg geattaatce cgggaataac 240
tacgctacat ataggagaaa attccagggc agagttacga tgaccgegga cacctccaca 300
agcactgtct acatggagcet gtcatctetg agatccgagg acaccgceagt gtactatigt 360
actagagaag gctacggtaa ttacggagce tggttcgect actggggeca gagtacecta 420
gtcacagtct cctecagcttc tacaaaggge ceatecgtet tcceectgge geectgetee 480
aggagcacct ccgagagcac agccgecctg ggctgectgg teaaggacta cttcccegaa 540
ccggtgacgg tgtcgtggaa cteaggegee ctgaccageg gegtgcacac cttcccgget 600

23

Gu Gu Met Thr Lys Asn G n
Phe Tyr Pro Ser Asp Ile Ala
Pro Au Asn Asn Tyr Lys Thr
Ser Phe Phe Leu Tyr Ser ‘Arg

oys

Leu

Val Ser
Val du
Thr Pro
Leu Thr
Ser Val
Ser Leu



<221> <400> 31 aagcttgccg ccaccatgga cttcggattc tctctcgtgt tcctggcact
cattctcaag 60 ggagtgcagt gtgaggtgca attggtccag tcaggagcag aggttaagaa
gcctggtget 120 tccgtcaaag tttcgtgtaa ggctagcgge tacaggttca caaattattg
gattcattgg 180 gtcaggcagg ctccgggaca aggcctggaa tggatcggtg gcattaatcc
cgggaat aac 240 tacgctacat ataggagaaa attccagggc agagttacga tgaccgcgga
cacct ccaca 30Tcirgegiceigragectatasicoyasurageptagdtastaitcs dagagaaggaapg acaccgeagt

gtactattgt 3%gg@atc@eg@&a&gcegfaga&.&gia@atcta&a%ggg;ag&%céwgégqg%%t 78t 9gggcca
gggt acccta 420 gicacagtct cctcagcttc taca g@@gc ccatccgtct _tccccctggce
48%395% g

gccetgetce VoL oF: [ SRR eI o0 (- ToF- Lo ex- Loaae (8163 9729961996ty "FLaaggact a
cttccccgaa 54%FciEeigstignRegryce eoecolgyagscetaoerrgoggcegm@tagactmrge (B4gcgt gcacac
cttceccgget 60&tctdidteatReaddh g660tRReact cdetcatdce&abs 1 BYERAC Hogy t gaccgt gec
ct ccagcagc 6%8 tg ggcacaa, agacct acac ¢ gcgac fa gatcacaagc ccagcaacac
caaggt ggac 720°% lgagaaﬁ?%g G %%6%\‘359383995@ E ﬁ‘éj’gﬁ‘ﬁc 8255t 8‘?0 ct gct ggaag
ccaggct cag 78®caiacageg 09%508ioetgoenicgorceiocsetnge ceptajecoa gegancent cl0@@dgggcagca
. aggcat tgctctc gg%céz?acsttafatgﬂctscc%%gg&ggtact&g&@tt&&tg@g%tcfa’a%&%ct1§ecflt gcccgggg
agagggt ¢ a cGace cC agce .acaggct gga tgcccctacc
ccaggccctg 9 6t8t°(%%°ggf’ E a%%cﬁa%? g%‘ftc%%%%g%‘é%ﬁgat%qtﬁgg a@%ﬁg ccat at ccgg
gaggaccct g 10&Amcecsceatgensagt azuycraceeaugcdentagigtauataa agdogggacact20@cct caget ¢
agacaccttc 10§@cbe g8d-ebgRg 66 th&keh&t 98s0agt ccaaa
t at ggt cccc 1(13.[%0({ t;g?é%ggtgc at ag%%? bfgccgéagc 5%%%@5.615 cc%é\C ggsc’gtccagctca
aggcgggaca 126%?t°g°3& GEATPLG o3 *@‘éta@%ﬂ?gg%"céf %@%8&38‘@“&%8&1@%@9(: cgggt gct ga
cgcat ccacc 1260cqcaragtaseeieicat galricenye aecsclogeugeacogryf ogtygiggreec 380 cagt ct t cct,
gttccccceca 1 GE@REG A GR6daghE Rt RES L6 AESYt dgagg ot cacgt gegt
ggt ggt ggac 123%?%2?%% %gag%cgccg 2 t%tgg‘ tg%lgg%%iégt ac%Oéggat ggcgt
ggaggt gcat  14%F° 8%%?&8 L 4THYEES EC%E%%& Byt ¢ #yc%Rgt accgt gt
ggt cagcgt ¢ 158ercettesdacageasoa cigecigren geraselagirreasiowaggitaapgadittacaagt gcaa
Gacecaca00 100 e B B 2 acoct 0
gagt gaccgc 16@%?9?%‘{%5%%%8‘*‘%%@&C%%?%%C%ég%g}%% ce9 g %aﬁﬁgbccégg aggt gt aca
ccctgeccecce 17Qceapecictatyode) capageatcerosuaag@aeadigigta walgomtgal@dot gect ggt ca

aaggcttcta 18Q6cE5EE a9GERRcAIRBEREISHRAhENIRIREGaGIEaCAoccygagaaca

act acaagac 186003(:5;1%l gelece atget gaggatccggc&gctc cttettcct C,dsgcagcaggc
taaccgt gga 1920°Cangageagy tg 8%\%9399 Yaat grett A EEEFEEeC 8% gat gcat g
aggct ct gca 19@09csizaegiaeiggest crgersaeiaslisicerletagraugctaageataset g8Rf aaat gagt gc
cagggctcgtgc 3%eg@awgfﬁggagb@gﬁ&ﬂag&éatﬁc@%@@%?Saggmg%sgam ctt?gcactgt |
accccgtcta c a_aagcacccag.cactgccctg
gctcgaattc 2lcégccgé’gt%ggéﬁgga%ﬁg‘%%gﬁ&%ig%%%%%ﬁgag g%clg?? czl%gp Sequence <220>
<223> 544gH1 apgceeoqngiceesypgst cleaduytpy casuaggndtiyacRyot ageenictag @0 cagt caggag
cagaggttaa goagetdcdabgd@eddag catidaaatd Qagagicht eat@cdi@aadph@g®1g@ct acaggt tcac94
<210> 33 <211> 96 <212> DNA <213> Artificial Sequence <220> <223> 544gHl T2
<220> <221> ' '

<210> 32

<211> 94

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1 T1

<220>
<221>
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<400> 33 gtggcattaa tcccgggaat cagtacacta catat aaaag aaat ct aaag ggcagagcaa
60 cgctgaccgc ggacacctcc acaagcactg tctaca96 <210> 34 <211> 95 <212> DNA
<213> Artificial Sequence <220> <223> .544gHl T3 <220> <221> <400> 34
agagaaggct acggtaatta cggagcctgg ttcgcctact ggggccaggg taccctagtc 60
acagtctcct cagcttctac aaagggccca agaaa95 <210> 35 <211> 94 <212> DNA <213>
Artificial‘é@%héﬁce <220> <223> 544 gHl Bl <220> <221> <400> 35 ggaccaattg

cacct cacac sygtyagdt gcoittigfitg aamabgacat agtag gRacctign gagagegac00 at ccgaagt c
cat ggt 99¢9 JGAFELIdotadt b&tPitaggt teac 94

<210> 33

<211> 96 -

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1 T2

<220>
<221>

<400> 33
gtggcattaa tcccgggaat cagtacacta catataaaag aaatctaaag ggcagagcaa 60

cgctgaccge ggacacctee acaageactg tctaca 96

<210> 34

<211> 85

<212> DNA

<213> Artificial Sequence

<220>
<223> B544gH1 T3 -

<220>
<221>

<400> 34
agagaaggct acggtaatta cggagectgg ttegectact ggggccaggg tacectagtc 60

acagtctcct cagetictac aaagggecca agaaa 95

<210> 35
<211> 94
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<210> 36 <211> 97 <212> DNA <213> Artificial Sequence <220> <223> 544gHl B2
<220> <221> <400> 36 gattcccggg attaatgcca ccgatccatt ccaggccttg tcccggagcc
tgcctgaccc 60 aatgaatcca ataatttgtg aacctgtagc cgctagc97 <210> 37 <211> 93
<212> DNA <213> Artificial Sequence <220> <223> 544gH1B3 <220> <221> <400>
37 cgtaattacc gtagccttct ctagtacaat agtacactgc ggtgtcctcg gatctcagag 60

at gacagctc c&tzgi,agﬂ@/@ gtgettgt gg agg93 <210> 38 <211> 21 <212> DNA <213>

Artificial Se
%13> Artificial Sequence

<220>
<223> 544 gH1 B1

<220>
<221>

<400> 35

ggaccaattg cacctcacac tgeactcect tgagaatgag tgccaggaac acgagagaga 60
atccgaagtc catggtggceg geaaggctitt atte 94

<210> 36

<211> 97

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1 B2

<220>
<221>

<400> 36
gattcccggg attaa"tgcca ccgatccatt ccaggcecttg tcccggagece tgeetgacce 60
aatgaatcca ataatttgtg aacctgtage cgetage 97

<210> 37

<211> 93

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1B3

<220>
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<220> <223> 544gH1 F1 <220> <221> <400> 38 gaat aaaagc ttgccgccac c21 <210>
39 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 544gHl Rl1 <220>
<221> <400> 39 tttcttgggc cctttgtaga ag22 <210> 40 <211> 87 <212> DNA
<213> Artificial Sequence <220> <223> 544gL1 Ti <220> <221>

<221>

<400> 37
cgtaattacc gtagccttct ctagtacaat agtacactgc ggtgtecteg gatctcagag 60
atgacagctc catgtagaca gtgcttgtgg agg 93

<210> 38

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gH1 F1

<220>
<221>

<400> 38

gaataaaagc ttgcecgecac ¢ 21

- <210> 39
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> 544gH1 R1

<220>
<221>

<400> 39
tttcttggge cctttgtaga ag : 22

<210> 40

<211> 87
<212> DNA
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<400> 40 gcttcccggg gtgacgttca agtgacccag agcccatcca gcctgagcgc atctgtagga
60 gaccgggtca ccatcacttg tagatcc87 <210> 41 <211> 90 <212> DNA <213>
Artificial Sequence <220> <223> 544gL1 T2 <220> <221> <400> 41 tatctgcaca
aaccaggt aa agccccacaa ttgctcatct acggaatctc taacagattt 60 agtggtgtac
cagacaggtt cagcggttcc90 <210> 42 <211> 91 <212> DNA <213> Artifici al
Sequence <220x2%3223nifiGdiBphdentd <220> <221> <400> 42 agatttcgcc acttattact
gtttacaagg tacacatcag ccgtacacat tcggtcaggg 60 tactaaagta gaaat caaac :

gt acggcgtg c9;220>
<223> 544gL.1 T1

<220>
<221>

<400> 40
gcttcccggg gtgacgtica agtgacceag agcccatcea gectgagege aictgtagga 60
gaccgggtca ccatcacttg tagatee 87

<210> 41

<211> 90 -

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gL1 T2

<220>
<2215

<400> 41
tatctgcaca aaccaggtaa agccccacaa ttgeteatet acggaatcetc faacagattt 60
agtggtgtac cagacaggtt cagcggttec 90

<210> 42

<211> 91

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gL1 T3

<220>
<221>
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<210> 43 <211> 88 <212> DNA <213> Artificial Sequence <220> <223> 544gL1 Bl
<220> <221> <400> 43 gaacgtcacc ccgggaagca ggaatccaga acaacagaag caccaacagc
ctaacaggca 60 acttcatggt ggcggcttcg aatcatcc88 <210> 44 <211> 88 <212> DNA
<213> Artificial Sequence <220> <223> .544gL1 B2 <220> <221> <400> 44

ctttacctgg tttgtgcaga taccaagaca aaaaggtgtt cccataactg tttgcaagac 60
'tctgactggaﬁﬂwraééagtg at ggt gac88 <210> 45 <211> 90 <212> DNA
agatttcgec acttattact gtttacaagg tacacatcag ccgtacacat tcggtcaggg 60

tactaaagta gaaatcaaac gtacggegtg ¢ : M

<210> 43

<211> 88

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gL1 B1

<220>
<221>

<400> 43 '
gaacgtcacc ccgggaagcea ggaatccaga acaacagaag caccaacage ctaacaggca 60
acticatggt ggcggcttcg aatcatce 88

<210> 44

<211> 88

<212> DNA

<213> Artificial Sequence

<220>
<223> 544gl1 B2

<220>
<221>

<400> 44
ctttacctgg tttgtgcaga taccaagaca aaaaggtgit cceataactg titgcaagac 60
tctgactgga tetacaagtg atggtgac ' 88

<210> 45
<211> 90
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<213> Artificial Sequence <220> <223> 544g L1B3 <220> <221> <400> 45

aacagt aat a agtggcgaaa tcttctggct ggagagacga gatcgtgagg gt gaaatcag 60

taccacttcc ggaaccgctg aacctgtctg90 <210> 46 <211> 20 <212> DNA <213>

Artificial Sequence <220> <223> 544gLl1 F1 <220> <221> <400> 46 ggatgattcg

aagccgccac20 <221JQO>DIZ\11/7\ <211> 21 <212> DNA <213> Artificial sequence <220>
< > .

<213> Artificial Sequence

<220>
<223> 544gL1B3

<220>
<221>

' <400> 45

aacagtaata agtggcgaaa tettctggot ggagagacga gatcgtgagg gtgaaatcag 60
taccacttce ggaaccgcety aacctgtcetg 90

<210> 46

<211> 20

<212> DNA.

<213> Artificial Sequence

<220>
<223> 544gL1 F1

<220>
<221>

<400> 46
ggatgaticg aagccgecac 20

<210> 47

211> 21

<212> DNA

<213> Artificial sequence

| <220>
<223> 544gL1 R1

<220>
<221>
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<223> 544gL1 Rl <220> <221> <400> 47 gcacgccgta cgtttgattt c21 <210> 48
<211> 339 <212> DNA <213> npuse <220> <223> DNA sequence of nouse
nmonocl onal 5/44 VL <220> <221> <400> 48 gatgttgtgg tgactcaaac tccactctcc
ctgcctgtca gectttggaga tcaagtttct 60 atctcttgca ggtctagtca gagtcttgca
aacagttatg %@aacacctt tttgtcttgg 120 tacctgcaca agcctggcca gtctccacag
ctcctcatct aﬁgﬁ&ttc caacagattt 180 tctggggtgc cagacaggtt cactggcagt
ggt t caggga dragmtdth cgtgali€t caagat ¢ 240 agcacaat aa agcctgagga cttgggaatg
tattactgct tacaaggtac acatcagccg 300 tacacgttcg gaggggggac caagot ggaa
at aaaacgt 339 <210> 49 <211> 363 <212> DNA <213> nouse <220> <223> DNA
sequence of<3tBus® nonocl onal 5/ 44 VH <220> <221> :

<211> 339

<212> DNA

<213> mouse

<220>
<223> DNA sequence of mouse monoclonal 5/44 VL

<220>
<221>

<400> 48

gatgtigtgg tgactcaaac tccactetec ctgectgica getttggaga tcaagtttct 60
afctcttgea ggtctagtca gagtcttgca aacagttatg ggaacacott tttgtcttgg 120
tacctigcaca agectggeca gtcteccacag ctecteatct atgggatttc caacagattt 180
tctggggtge cagacaggtt cactggcagt ggtt¢aggga cagatttcac actcaagatc 240
agcacaataa agcctgagga ctigggaatg tattactgct tacaaggtac acatcagecg 300
tacacgticg gaggggggac caagetggaa ataaaacgt 339

<210> 49
<211> 363
<212> DNA
<213> mouse

<220>
<223> DNA sequence of mouse monoclonal §/44 VH

<220>
<221>

<400> 49

gaggtccaac tgecagcagte tgggactgta ctggcaagge ctggggcttc cgtgaagatg 60
tcctgcaagg cttctggeta caggtttace aactactgga ticactgggt aaaacagagg 120
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<400> 49 gaggt ccaac tgcagcagtc tgggactgta ctggcaaggc ctggggcttc cgtgaagatg
60 tcct gcgagg cttctggcta caggtttacc aactactgga ttcactgggt aaaacagaggolzo
cctgggcagg gtctagaatg gattggtggt attaatcctg gaaataatta tact acgt at 2o
aagaggaact tgaagggcaa ggccacactg actgcagtca catccgccag cactgcctac o0

at ggacct ca gcagcctgac aagtgaggac tctgcggtct attactgt a;: aaggg?g?gg 200
eases <2100 S oo tia g o dd 3! A e Rl 1B0ce <2205 <223>
tca363 < > <

sequence Wth%%a%%%éé%aﬁgﬁgecgf P Hrlafso o= Beregeeyitcaiee 24010> 51 _<§11>
101 <212> DNAlagReasa Qﬁaﬂ?q’fgaélaaﬂltgwqw@hetﬁzn@:tgta@%aa’g_@ggcolslogo?uclt eg)tlc C;a
primer <400> Gggedagtagdt ét&m%‘é&gﬁg@cé‘g@‘g%ﬁ&égtrﬁa&g‘ c§ C§e%tclo‘ig 9
‘ggcactcatt 60.ctcaagggag tgcagtgtga ggt g3c6%gctc gtcgagtctg g

<210> 50

<211> 9

<212> DNA :
<213> Artificial Sequence

<220>

<223> sequence within oligonucleotide primer

<400> 50

gcecgecace 9

<210> 51

<211> 101

<212> DNA

<213> Artificial Sequence

<220>

<223> &' oligonucleotide primer
<400> 51

gegegeaage tigeegecac catggactte ggattetete tegtgttect ggeactcatt 60
ctcaagggag tgcagtgtga ggtgcagctc gtcgagtetg g 101
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