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1. Va  Emilio FERRERO, obrenda coma apoderado del solicitante en el asunto antes 

identificado, me retiero al OfIcio No, No. 12613 notifIcado par fijaciôn en hsta del 5 de 

Octubre de 2007. 

2, Mediante mi memorial de fecha 28 de diciembre tie 2001 solicitØ Un plaza de 30 dIas 

Para atender el Oficio Na. 12613. 

3. Mediante el Oficlo No. 12513 Se puso en conodmiento del salicftante p1 informe que 

contiene las obsenaciones hechas pot su Despacho sabre Ja Presents solicitS de patente, 

Atiendo alas observaciones de a manera siguiente: 

31. CLARIDAD DE L&W1QIIUIYUNJDADDE1NVENUON 

Para subsanar las objeciones que sabre claridad y unIdad 1� invención hizr su Despacho, 

presento nuevo pliego reivindtcatorio can 8 revindicciones en ei oral se han hecho ?as 

camblos zugeridas par su Despacho, que pern’iten aprecar claramente el objeto 

relvindicado on la presents solicits de Parente. La anterior: our cuanto las 

reivindicaciones Se han lImitado a Ids anticLierpos que tiered las re9ioneS variables 

especificas del aricuerpo gLlgH7, of coal esta debidmente sustentado cli la descdpciÆn. 

NIT 660.041.3673 
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Adicionalmente, las relvindicaciories antiques 2-7 y 9-10 Mn side eliminaas de este 

pliego reivindicawio. 

De 0gw macera to darn que con Its anteriores modificadones S piiecjo reivindicatoric 

quedan subsanadas fas objeciones que par claridad y unidad de invenclOn hizo su 

Despocho, ye que ahora, dicho pilego trata Un unto concepto inventive, a saber, 

antfcuerpos que tienen lea regiones variables del antLaerpo gL1gH7 permits determinar 

el aLcance de la protección reivindiceda y cornpararla frente S estado del arts, de aCLJerdo 

con as disposiciones do Jos articulos 25 8 y 30 de La Decisldn 486, 

32. 

Sobre este tema et sei*r Examinador sostiene que In invendOri sololtada por nil 

repreeenWa a la Iuz de Dl a D3 no gaza do nivel inventWo, toda vez que el objeto do is 

socitud podre resultar obvio pare Lina persona del ofLcio normalrnente versada en la 

rnateria y derivarse do manera evidente del estate do ia tØcnica. Adicioiialmente, ci 

Despacho arma que no se efectan ensayos comparativos de la actividad de los 

anticuerpos derivados con respecto a Jos ye existentes. 

A este respecto, es importente penal do presente que el examen de nivel inventivo est 

dirigido a determiner si la irwendon reivindicada haS sido sugerida o ense6ada en el 

estado del arte, de acuerdo con el conociniiento de up tØcnico medic cr1 La niateria. Pare 

los anteriores efectos, el mØtodo problema-saLudÆn e indica a! Ecaminador quo aL realizer 

S examen do nivel inventivo debe veriticar las enseæanzas del ate previa sin adoptar a 

posición de up inventor quo Se pregunterie cOnic solucionar el problema tØcnico en 

� 

1.0 anterior, par cuanto si so adopta la posicidn del inventor y Sc tiene conocimiento tame 

del arte previo comb de ’a forma coma efecUvamente so solucion6 ci prob(ema tØcnico, a 

invención en todos (us casos Ic resultarØ obvia y evidente. 
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Adicionalmente, Se debe telier en cuenta que el mencionado mØtodo problenia-soiucidn 

tambiØn sanafa que los documentos del estedo del arte frente a 0$ cuaies Se debe 

efectuar el examen de nivel inventive son aquellos qua dentro del mismo Campo tØcnico 

estØn dirigidos a solucionar al mismo problema. Lo anterior, par cuanto estos son los 

docurTlentos que Se presume debieron ser de conocimiento del inventor barb a partir be 

clips formqlar su invencion, As[ los documentos reJadonados con otro cameo teenico 

dirigidos a solucionar cualquier otro problems no sedan relevantes pare estos efectos en Is 

meddle que no harlan parte del grupo do documentos de los rubles el inventor hubiera 

podido derivar de manera obvia y evidente so invencidri. 

Dc acuerdo con In anterior, procederemos a indicar las rezones per las wales los 

documentos citodos no afectan el nivel inventive de la presente soLicitud de patente. 

Veamos: 

A este respecto, respetuosamente ponemos do prescribe que los anticuerpos hurnanizados 

reivindicados en la presents solicitud muestran on efecto tcnco sorprendente sabre its 

anticuerpos LL2 de Dl Leung, S. et al, Molecular Immunology, 1995) que Se have 

evidente en so afinidad sorprenrienteriiente mayor pare CD22 que La version humanizada 

del anticuerpo LO ("Epratuzumab"). Especi&amente, los anticuerpos reivindicado$ tieneri 

una afinidad de 235PM pare e( CD22 comparable con is s(inided pare CO22 de D.7r,M pro 

Epratuzumab. Asi, la afinidad do los anticuerpos reivindicados es mÆs de 3 veces mayor 

que la afirtidad del 112 humanizado. 

La aflndad del Epratuzumeb pare CD22 so ilustra no Caniahan at al. (icr Anexo 4.4., LH 

col., "Resultado’). Be la n,isma forrna, La afinidad de los anticuerpos reivindicados pare 

CD22 se ilustra per los resultados pare el anticuerpo G5/44 presentado en Diioseph, J. et 

al. (ver Amiexo 4.5., pqina 1809 LH cot bajo Binding of CNtC-544 to CD22"). 6k 8ntCUerpQ 

G5/44 Os Di.Joseph tene las rnismas secuendes de regiÆn variable que al anticuerpo 

gL19H7. Este es claro del documento posterior de Dijoseph (ver Anexo 46.), que 
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sunlinistra la secuencia del anticuerpo G5144 de la figure 5 y en la pÆgina 19, RH columns, 

segundo pÆrrafo, Ultima frase. 

De manera sorprendente, las versiones injertadas humanizadas reivindicadas de los 

anticuerpos 5/44 tienen una afinidad aun mayor para ci CD22 qua el anticuerpo 5/44 

quimØrico del cual ellos Se derivan (ver Figure 8 de Ia presents solicitud, qua muestra Ia 

afinidad del 5/44 quinlØrico pare CD22 es de 400 pNl; tambiØn ver los resultados an la 

figure 12 y an la descripción de la presente solicitud, qua muestran are el injerto gLlgH7 

Se desarrollo mas efectivamente qua el quimØrico 5/44 a’ competir contra �1 murino 

padre). Esto rue inesperado porque �1 proceso de humanización generalniente da coma 

resultado Ia reduccion de la afinidad comparable par el quimØrico padre, mas no on 

increniento. 

� 
Adicionalmente, el anticuerpo LL2 descrfto an Dl se nine al epitopo B an CD22 (ver Anexo 

or 
4.6. pØgina 22, RH col., ler pÆrrafo completo). En contraste, los anticuerpos de la 

presents invención Se unen al epitopo A (ver Anexo, pÆgina 11, RH col.). Par lo tanto, Dl 

no suministra ninguna motivaciôn bare generar Un an&Uerpo are Se una a elate epitopo. 

Mas our, las secuencias del anticuerpo de las regiones variables el anticuerpo reivindicado 

no Se puede considerar coma derivables de rnanera obvia de Dl, toda vez qua corTlo be 

menciono anteriormente, Dl no describe on anticuerpo qua se one al epitopo A sabre el 

0022 humano con one afinidad de 235pM ni suministra ninguna gUia de cónio producir tel 

anticuerpo. 

Por so parse, ni 02 ni D3 ensean las secuencias de los anticuerpos reivindicados y asi 

estos documentos no reniedian ninguna deficiencia de Dl, Consecuenteniente, Ia materia 

objeto reivindicada involucra rival inventivo. 

En vista de 1° antes expuesto, no as posible objetar  la preserite invencidn con base en los 

documentos Dl a D3, par cuanto las enseæanzas, expresas 0 tthcitas, del estado del arm, 
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tel y coma In exige el mØtodo probLema-sotución, ni anticipan la niateria de la presente 

invencion, as decir, Its anticuerpos due tionen las regiones variables especificas del 

anticuerpo 9L1gH1 or Can sugerencia con respecto al efecto inesperado de tal materia, es 

decir, afinidad significativamente mejorada para �1 CD22 humano comparado con la 

tØcnica anterior. Par in coal no se poSe considerer que dichos docun,entos afecten de 

algn more el nivel inventivo de la presente invendón, 

4, 

4.1. Nuevo pliego reivindicatorio con   reivindicaciones 

4,2. Forniulario de niodilicadones; 

4.3. Ftecibo por valor de $103000 per concepto de modificaciones an solicitud 

pendiente. 

4.4. Carnahan et Al "Epratuzumab, a Humanized Monoclonal Antibody targeting 

CD22: Characterization of In Vitro Propertes". Clinical Cancer Research, vol 9. 

2982s-3990s. September 1, 2003. 

4.5. bi]oseph et Al "Antibody-targeted Chemotherapy with Coll 544 a CD22-

targeted mmLjnoconjuqate of calicheamicin for the treatment of 6-lymphoid 

malignancies". Blood, Vol. 103(5), 1801-1814, 2004, 

4,6. Dijoseph et Al, "Antibody targeted Chemotherapy of B-cell lymphoma using 

caticheamicin conjugated to murine or humanized antibody against CO22. Cancer 

I,nn,unol Immunothar 54:11-24, 2005, 

7-Senora Jefe,  

EMILXOFERRERO 
E.P.A. No, 31.929 

COLa- 13115 8 1-003-8 
NNJ\NNJVDJ 8859\wpC13I Is 
Na. M-2D08 t Less 9\N NJ 
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FORMULARIO UNICO DE CORRECCIONES ’1 MODIFICACIONES 

0 SOLIC1TIJO 

0 correccion de Error Material 19 ModifioaciOn a una solioitud 

() 

Nmbre: CLTECE R&D LIMITED 

Seciedad constituida 
y 

existente bajo Be Ieyes de 

SO Lie ITANT E Inglaterra. 
IDE NTI F I CAC ION 

0iCCiôti 208 Bath Road, 
Slough, CC. 0 NIT 0 
Berkshire SLI 3WE, El El Inglatena CE Otro 

Donilcilio: Slough NUmero:  
Berksh6e, 

Telefono: 546 09 70 Fax: 24940 70 
E-mail: ç!jffltescavelier.com 

ID EN TIFICAC ON 
Nonibre: Emilio FERRERO 

Direction: Carrera 4 No. 72-35 c c 19 NIT 0 
REPRESENTANTE TelØfono: 3473611 Fax: 2179211 CE 0 Otro 0 

OAPODERADO E-mail: cavel’eroavelLer.com 
Nmero: 438019 TP 31.929 

(3 NUmro de expedients: 04.120.665 

0 Description as la correccion o modificacion aclivicival 

Presents mievo gaócuIo reivindfeaeoria  

con el fin de superar less objecioneo hechas_por so Des,achos la 
solicited Be parents, 

y 

pido cue el eciman Be patentabilidad sea realizado 

sabre este nuevo capjtulo ret-lndlratntln  

() Comprobanto cie pago No. lE.%j,gjg Fecha: II Be febro Be 2008 

Anexos 

Ccmprobar!te do ago do Ia tasa por $103.000.00 

0 Poderes, simereelconso 

0 Documents qua acredila Is existencie 
y 

representaoiôn legal de les partes, cuando Sean 
personas juridiont, 

NOMBRE: EMILlO FERRERO FIRMA: .- - 

C.C. 438.019 de UsequŁn T.P.A. 31,929 
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REIVINDICACIONES 

(13 Una moLcuIa de anticuerpo quo tierie especiticidad pare el CD22 humano, 

qua comprende la region variable de cadena Ifgera 5144-9LI (SEQ trJ No: IS) y Ia 

region variable de cadena pesada 5/44-gH7 (SEQ ID No: 27). 

2- ins moØcuIa do anticuerpo do acuerdo a a reivindicaciOn I qua Lane one 
/ 

cadena Ligera quo comprende 0 qua oonsiste de la secuencia dada an la SEQ ID 

No: 28 y In cadena pesa quo comprende o qua consisie do ía secuencia dada on 

a SEQ ID No: 30, 

I 3. Line secuencia S .ADN qua codifica one cadena posada y/c Ia cadena 

ligera do Ia rnolecula de anticuerpo do acuordo a la reivindicaciOn 1 o 

I reivindicaciOn 2. 

4. Un vector de olonaciôn a do expresiOn quo comprende una secuencia de 

AON do acuerdo a a reivindicaciOn 3. 

5. Una cOlula huØsped qua comprende un Voc01 do clonacion o be expresiOn; 

de acuerdo ala roivindicacian 4. 

6. Una composiciOn rerala6utica o diagnostica quo comprende la molecule de 

anticuerpo de la reivindicacion 1 o la roivindicacian 2o one secuencia de ADN en 

la reivindicacian 3. 

I. 

7. Una cornposiciOn torepØutica o diagnostica de acuerdo ala reivindicaciOn 6, / 

qua coniprende un oxcipiente, diLuyento o portador farmaceuticamento aceptabLe. 

8. Una composiclon terapØutica 0 dignostica de acuordo a to reivindicaciOn 6 

a roivindicacian 7, qua comprende adicionalmente one celula anti-I, anti-LFNy 0 

anticuerpos anti-LPS, 0 cantinas. 
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Epratuzumab, a Humanized Monoclonal Antibody Targeting CD22: 
Characterization of in Vitro Properties’ 

Joselte Carnalnan,2 Paul Wang, Richard Kendall, 
Ching Chill, Sylvia Hu, loin Boone, Todd Juan, 
Jane Talvenheimo, Silvia 11ontestruque, Jilin Sun, 
Gary Elliott, John Thomas, John Ferbas, 
Brent Kern, Robert Oriddell, John P Leonard 
and Alelsandra Cesano 

* Amgen. Inn. � Thouannd Oaks, Gall roo,ia 91320 (1. C.. P. Is  K. K.. 
C. C, S. H. T. B.. T 3., 1.1., 5.M ES GE J   JOB K 
Ii, B. � A. C I, sad canter for LyThpl,taaa and Mycloms and Di sision 
If Eleniatolegy and Oncology, dead M,dicei Cal 5f CODicIL 
U nivcrai IC and 1am And Penthynestan Nonpi tal. New Yont, New 
Yock ]0021 Ii.?. L  

Abstract 
Purpose: pratuzulnab Is a novel humanized cattle.-

man CD22 kGl antibody lIstl has recently shown promis-
ing clinical acti%ity, both as a single agent and in connblna-
ion with rituxinnab, In patients with nolnPlodgklu’s 

lymphomas fNa ha an attempt to better undsrs.nd the 
mode of ctjon or epratuaun’gb, the antibody was tested in 
ewes In a variety 

or cell-based assays similar to those used to 
en abate the biological activit,, or ether therapeutic mono-
clonal antibodiea, Including rinuxlniab. In this report, we 
present epratnaumoh aceivinles as they relate to binding, 
signa]hsg, and Internalization of the receptor Cr122. 

Methods: Chinese hamster Andy violatedCr122 ex-
tracellolar domain was used to nleasnre epratozulnab atfin- - 
ity on Biacore, (1)22 receptor density, and inamneffirrhat, 
rate were measured Indirectly nelng a monovale nily labeled, 
nonconspetlag (with epratozuniab) anti CD22 antibody on 
Burkitt lyniphoma cell lines, prinlary B "Its derived frola 
Cash tolisils and B cells separated from peripheval blood 
sasupits abstained from patients with chronic lynaphocytic 
leukemia or healthy noMnceers. Epratlsretnia-induced 
CD22 phospharylstion was measured by Immunoprei 
don/Western blot and compared with that Induced by anti-
1gM stiasolstion. 

Resneifsr Epratuzumab blinds to CO21-extracellular do-
main, with an affinity, of 90 = 0-7 in,, Binding or eprato-- 
zumab to B cell Ones, or ptlniary B cells fron.s healthy 
indisddoals and patients can N, results In rapid inter-
nalization 

or the Cl)22lantlbody complex- lntorsnalieatinn 
appears to be faster at early time points in cell lines than in 
prhnary B cells and NHL patlent-dertved B cells, but the 

maximum internalization reached is comparable for all B 
An populations after several ben of treoonient and ap-
pears to each saturation it antibudn concentrotio,ns of 1-5 
sgfml- Finaity, epratuzumab binding results In modest but 
Rod flAnd CD22 phosphorylation. 

Conclusions: Epratozumab reprttellls all excellent 
I’d -COIl testing agent, highly efficacious in inducing 
C1122 Internalization, and can induce phosphonjlation. Al-
though we cannot nnequlvocolly demonstrate here that 
epratuzuniab-induced lnterns]teation and signaling of Cr122 
directly contribute to Its therapeutic efficacy these props 
ties are the fundamental characeenisllcs of the target CD22 
and its interaction with epratuzoniab- Similar results were 
observed when spratuzulalab was ttsteel ill dares on Burkift B 
cell lines as well at on primary normal B cells aad neoplastic 
o cells separated from fresh peripheral blood sons pies from 
palients with chronic lyenphosyek leukemia. 

Introduction 
12 it a 135 kDa  tress neon brane s iaioglycoprotc in and 

all nibcr or the imo unogiubul in superfamily. Inn deal is 
resIde ltd to lympliocylet of the B ,it in ... ind  ’end is hi gin iy 
developnicntaLiy cog’St ntcd: CD22 is preseJit in the cytopi as oi of 
pro- and prc B ,It, and Incomes detectable on the ccli surface 
Illy at manure stages of B cell differentiation Cell aurfnct 
cspreetiesn in loan ioringtsrlriinai difforanciatlein into plauot cell 
and it,, B ccii activation (’-3). CD22 is All cxprcsscd by on, 
vast majority of B tell NIl Lii (4). The CD22 uolccni Ic Into 
multiple Cad, bccausc ii bin is to ay-6 linked si abc said 
rcsidocs prcson! On gI ycopsote ins csprcascd by Jirti cii End T slId 
B cells, ntonocytcs, ncu Irophi Is. erytinrocytet, and iictivatcd 
endoihci di cci Is (5). AlthOugh its function it he yet ,It 
undeeaiood. CD22 appears In he i no] ced in the regulation of B 
coil act macmo tIn rough BCR signaling. (donionstrati ng both pot 
I live end (negative roles in Vitro) 55 an a) all adhesion I 69. 
Social till important biological balance of this tcceptor havo 
bean densoitetrated by genetic disruption of CD22. CD22 RC,- 
anent red have a shorter life gpatt, a reduced numk-r or iii ,in. 
B cells in the bone murrow and in circn istion. anal a chronic 
cxaggcratcd antibody response to antigon anti develop elevated 
levols of aucoaotiadies, euggcal ing a all role for CD22 in B 
,,if nJettopi survjnad, and Isocsion I. 

0cc none the cap rcssion or CO22 i e lineage restdeicd anti, 
in most c seen, ’a not lost d udng neopl antic anarormac ion, 

neeeints au Induced I se5n for ant i-NHL immeun oiherapeucic 
’antibodiec Fred in icsl work With anti-0O22- blocking  mono-
clonal siuti bodi cs (I. e, nionoelounal ai Ii both as that prevent CD22 

Pceacntcd at the ’Ninth Confcrtncc an Cancer Therapy with Attibad. 
Saw - Iranlvearonisnees" Occiat,ar 24-26, 2002, Pdaceean, NJ. and,  

by Aagea, Inc., Thailand Oaks, CA. 
To  whoa enqucain foe reprints (innaid he sddecnncd. an Augnn. Inc.. ’l-hd aibreviaiione used are: NHL. ,inn.liadgkian lynuphonis; BCR. B 
I. Anigen Center Dci as, Thoutss nd Oaks, CA 91320. none: (105) cell enceptur: BCE, exti.scct lusts, doninni: PE. phyconryuhii  
447.4 449 san: (ID 5) 37436i: E-mail: jenenahafi anugen .niia cdonic lyniphocy Mc in akeinut. 
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binding to us natural ]igands) suggeals that modulation of it 
ceptor ccl ivity has a selective cylotoxic effect on receptor- - 
Nd cc tumor cciii 0). tiaScrt.stinWy, rise Sat?ac I%’sS bb*iog 
anti -CD22 momthand a inti body can triger pdrnary S ccli 
p]oij feration, suggosti ’ag that the consequences of engaging 
CD22 may differ depending o]t the B call stage of differentia-- 
sion In animal models, anti -C D22 monoc] onal anlibodjes can 
mediate anti tumor effects (Li, 12) Unlike the B cci] ani igon 
FDIC, C()22 I (ltertta]izes rapidly nnpon anti body bidding, mak’ 
ins it an ideal Ia rget for delivery of radioi aetopes or goals 
to tualt gnant "IN via monoclona] an ihody conjugates (I 
13-15). 

(.L1 is a mouse anti-CD11 monoc Ions] entibody (originaLly 
named EPt2} generated aga ins! the Raji Surkitt ’i ]ympine ma 
ccli]] ne (I 6). L1-2 is highly select] ye Four cat] tunnora but tacks 
reactivity with Hodgkin’ di sense, other sotid tumors, or non- - 
I yrniphuid homes ] 17). A hutuantzcd version of the [L2 anti-
body. eprutusu do  was developed to minimize the potetiti at for 
imra unt,gon]c] ]Y 1116 enbancing effeetcax jntersctiotss dues ti4 It’ 
devclopmcn t as a Ii ag noel ic and i tssmu nothrrapcutic (IS). An a 
sittgle age RI, epratucumab tins show   preliminary C sidence of 
attt iltt nor activity in patients with racurrent al. producing 
respotnecs, including dni rable complete responses I 9). Objertive 
respotnsea were sect in 9 of SI indu]ens NHL patients (17 6 
3 contplere responses. 6 paflia] responses) script a ’motion dureau 
tion of teapotnac of U+ (rangd lt__99+) weeks and median 

me to progress ion of 103+ bar-101) weeks by Kaplan-
hi ci Cr CS]] 01 ale. Of 52 aggressive NHL patients, 5 achieved 
object,,, respian see (IDS, 3 complete responses, 2 part] at re 
spofle,5) with osediso dumliots a respoax 3+ )3 to 35+) 
weeks atnd median time to progression 35+ { 23 to 35-) weeks. 
All reapon sea occurred in the fist ]]cls ]ar NHL and diffuac ]arge B 
I’ll h istsslog IS 11 9)  Anti -CD22 agents are likely  to have mech-- 

abs 1,1(5] of action distinct fro in those of other cytotoxic agents 
AS well as frsass immunotherspics tti rge]i ng other B all antigens 
(e.g., the sitti.CD2O monoclonal antibody rita xi mtab and anti - 
CD52 unbodw direct uzunmh). l3nuc, dney Sate theorcu c a] ly good 
candidates for combination with other dregs in the i reatment of 
B Bull ta align anc ies. Epratuzumab A currcntty bring evalualed 
in combination with rirexi mab, and earLy rcculta from an ongo-- 
ijag trody  sttggeat that the combiiaarion of the  casm aatlibodies is 
well tolerated and may rca nit in inuproved comical activity 
yerstaa the single agen].s alone (20). 

TAO paper reports the results of in clara studies to frontier 
eharscUrge the mechanism of action of eprarucumah by exp]or- - 
ing its interaction with CD11. 

Materials and Methods 
Cell Lines and Reagents. The CD12-expressing human 

B urkil t ’a Ia tnphonna all ]III, Daud i. Rainos. Ntasnalwa, and 
Raji wore obladsed frcaan die America, lype Citlttire Coilectiota 
ON, naasAS, VA The cdt lines were grown in RPMt 1640 
In" ii rogea. Csr]shad, CA) an pptetsaenred with 10% heat- Bob  

sated PBS (liaCtone. Logan. UT), 2 mm giittsmi nc, tOO 
,crisis,[ penic] ]] in, and too iag/mt streptomycin (In vitrogen). 
Calt wane en ]cured at 170C in a humid itied 5% CO. incubator. 
Flab ’ ) lyagoie,tts of goat anti human rge(Fc) were purchased 
own Rcekland t,n,nuooehemica]e, Ci tbenavi ]ie, PA. Other it -

Clinical Cancer Rerearch 3933a 

agents included; Flab )2 fragment of gout ant] human 1gM, of, 
(Jackson Ininiti nssgesearch Laiburatories, Ill  West Grove. PA), 
sodivjo onhovsiasdate. fSi4ma-Ala]rickc La. Loitis. MD), corn-- 
p6w protease is hi bitor mis ttire tab ]eta (And, \4unnhe] in. (Fr-
ntany), rabbit pot yrl onal anti -CD22 Sani a Crun loymulmoIr. 
tnc., Santa Cruc, CA). horseradish port _conj ugswd aif. 
dphoaphoiyrost ins Ad (clone 4010; Upstate Biochemical a, III  
Lake Placid, NY). P]TC, and PB-conjugated antihunian CD22 
[clone SHCL- I (Laura): anlihy (BD Bioscicnees, San Diego, 
CA; PE:anhibouy j’stio. t :1), FITC-eoajugsted antihunsaia CDt 9 
{BD Biosciences) and QuantibRITE PB-conjugated beads rED 
Bios ci en Se s. 

Cloning of Soluble Htaniaus CD22 ECO, The extraccl- - 
kajar domain It komata 0 02722 &enino acids 1-48?) was 
amplified from a human kill Quick Clone eDNA ] ibraa3’ 
(Cl untech. Pato Alto, CA) us]ng stsadsrd FOR proecdurc. The 
PC R primers contained the conse naus Kosak sequences 
(CCACC } and the cpec]fte restriction ensyme si ten for subae, 

uent c]oning linked to the 1’ and 3’ end of the CD22ECD 
sm1ue,,cee. The ID ression vector usad, aboard, t/aa modi led 
from the psRcc vector 21), with a di hydrofot ate reductase 
cassalte i Rsencd dow inn tn)aio to the ax press ion c asselte micro 
by the 5V40 eai’ly promoter. 

Espresslon and Purificatitan of CD22 ECD In Mamma 
Gao CtIIa, Chinese hamster ’I’D ceiis (CROd-I defecais’e or 
di hydrofol ate redaceass origi cal I y iihLsiined troni L. C has in 
{Cu]ti nibi a Unic’ers i ty. NCW York, NY) were grown in complete 
media high- zinc ose DMEM suppLemented with 3m Flib. 

onesnential amino acids, 1% by poxanthine-thy asidine, and t 
glutami Re-pc tic it]] a -stteptomyt in), 

(Ti edt were transfer ted with to cg/d i sh of ti near-
iced DNA [pD,SR55 CD22 ECD (containing a,niiao acids 1-687 
of her sian CD22) [ using If’ cal cia ni p]toaphsse method (Invitro- - 
gen). CD22 LCD cap .. as ion was analyzed by Western blot of 
sarum -free conditioned mad him hars’eeted from con fltient 24 -
we]! cultures. Gels were run a ader reducing beldame. a, and 

Id were probed with a rabbi psttyctonal anti-CD21 aitti body 
(Santa Cruz Biotechnology, tnc-.). Cons, showing the highest 
expression werc expanded and seeded in rolter hott]es for the 
production of CDII LCD. 

CO22 BC)) lions purified fysax 0MG ceJl-coadioossed tie, 
dark  The concentrated mcdi urn was buffer each snged to 30 
RIM Tire I lOt, p5 Co, and appt ied to a Q- Seph arose co I u,nn 
equ iii brated in the cane buffer. The column was doted with 
]itteac gradient from 0 t I I NaCI in 3]) mt Tris-HCI, pH 8.5. 
Fractions containing CD22 BCD were peeled and applied to 
hyd Loxyapatitc column equi I ihrated in ] 50 met NaC ’-30 
Ti’ia-HC], pH S . Bound prtttei n was eluted with a linear gra- - 
dient finite 0 to t(C MM sodium phosphate. pH 7.0, in 150 mat 
NaC1. The fractions containing CD22 LCD were pooted and 

ia ]yeed into PBS. The final protein concentration was deter-
mined by UV ,absorbance at 280 nm, inning an exainction Mer 
dealer of ] 44,270 Ni1 cm I, The Pull, was Oct erm i ned to be 
0198% pure by SDS’PAGE. 

Biacore IIIeaaureoient of Epratnsumnh Eluding Affla, 
My. Both ki Ltetic and eq ait ibriu as Middle of a pratuzumab 
were patfomied on a B lAco 31)CO I Biacore, Inc.. Piscataway, 
NJ) with PBS and 0 005% P20 nuriactattt ]B]Acore ltnc.} as 
count’s  buffer. 
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To all the kinetics of epratuzumab/CD22 binding 0022 
BOO was irn,00hilizr.d to A reseajet gxedc CM S rsoy diij, 
(B iscore, Inc.) via ph mary Sistine gxonps ailing the Airline 
Coupling Kit (5d ay"’, Inc.) actordi ng 0 fl a, maflufactn rer  a 
auggeetcd protocoL. Reaon ance level was �400 be  The siialya La 
was effected by i nice don of 1111111119  conc efitrati Ons 10.78-
shot 8-2110 am) of erratuzuni ab over the CD22 surface It a flow ,to Of 
50 1 little fly 3 rein and the dksnciaijon reaction cii tiwed for IS 
rlt’[. Antibody Carrying kinetic p4raa,erre irrclading &  �
Italy rate constant), k (dissociation rate conetant), and K0 
(dianoci ation equ i] ibriuins cOntttLnl were estimated using till 
B IA evaluation 3.1 conspnter Program (BlAcore. Itic.. 

To analyce the equit ibriurn constants of epratuza rash-
CD22 binding. CD21 ISCD was immobilized to a CM5 chi0 
(Resonance level 2300 P0) aecording to the �naa ufactn rer’ a 
euggcatcd protocol. Ideal uzumab at two different concentrations 
0 isu reid ] 0 no) was incubated with rom,ating conccn tii–ttone 
(0.04 no to 80 ns4) of 012 in al tufter lESS - 0.005% 
Pi �f U. lngAis I 6S4) for >2 fi itt ail saw san tplbs to reach 
equj Ii H tim. Samples were then injected over the 0021 an mmcc 
at 10 alfmtn for 30 Thin. In this system, the billing signal 
oblaiod is p,oponiooaj Po the lyre atthbody in noJmJoo at 
equilibrium. The di [50cm etion equilibrium ronsta,tt (K0) was 

or E0tatacatoab nisniawl 
Kv on Bisenme. Atetaily or 
epmatans I lab mm �022 gOB ale 
sawmill by Illensndiag hind- - 
aig If fill epiatacansab uo a ma-
coin roilinin nor competition 
l adda, 01222 LCD of  8, 
inetics If direct earatazannab 

b/ading (0.8-283 nsf) gnat a 
01312 SOD curtain, showbig 
Arco ao,fmre. CLoned. C/a,- - 
115W hemater sflry.cnpmnnsed. 
I’d parifted CO22 COD Ian 

A Pool C) on has 
blotted clnbrann We rabbit 
,aiti .CD22 C. sand it, ml)i(-- 
islam rha eteri;stLtan or eprata. 
eattiab bi adi ng. 

obtaine4l from lion linear tegrees ion analysis of the competition 
curves mink a dual -carve one  Site hutttogeneoua binding model 
KiOE5A software Sapidyne Inatrameitts, Inc.. B oiso to 

0022 lnimunoprecjpliatioia and Wetfrrn Blot Analysis. 
A total of to’ Saudi or Ra,noe ceLls Ed IS 311 of R?lst 1640 
ptus 10% 555) were treated Add eprllttizumab IS Aoi 
’Put ozumab ray iagim Ii of., cross-linking aatitdy, (antihu-- 
mail ige(Fc) ltr flab’). fragmea te at 5 hg/Ml[ or Inch unian 
gM P(ab’)2 fraginielate or 5 ag’,aI at 37C as, IS nun. Ccfle 

cuirhoet antibody treatnietat were used as a negative conirot. 
After two washings with coil PBS, cells were centrifuged at 

a at III for I Min and resuspended in 400 eI of lysis 
bnffer (1% Tdton X- [W, 0.1% SDS in lx PBS with 1 mM 
Adman onhovanadatc and protease inhibitor mixture). Celia 
were sonic ated, kept on ice for 30 min, atid centrifuged at 
I 6,(O0 5 g at 4t for 10 mm. Epratuzumab (3 g) and 20 st 
of Protein U )protein A -agarose beajs lOncogen Research 
Prsxt acts, Boston, MA were added to each supeni al ant and 
agitated """’Of Beads were risen wasdiemal three titutee with 
ynis buffer. In, i nimttnoprec i pi tated protein were size frac-- 
tionated on SOS PAGE and Iran sferred to nil rocel i olose. Mem, 
hraaes west ssoaiyzed by iossn asia biott ing with Jiorseradi ah per. 
aided, lob ugated anti phoaphotyroai 1W enl ib[Riy, treated with 
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Primary B Cells from Fresh Tonsil5 ama CLL Samples. 
T1111 01 Liwse colloceed acroreJiL?g to 3!LtI,cJeed slIrgsral pce- - 
<lures, inc I ssd in5 common patient al mound consent. and were 
shipped ovornigilt in RPM! comments penicillin and a ]replonly-- 
cm. Cells erc gently meclasthca!ly memoirs in cold H.o,sks’ 
balanced salt solution (I fly itrogeny and monoflhIc]ear cell wale 
psirifi ml 111 18 brand -rtypaq ac IA mmsham Bioae I efices) accoed- - 
fig to epeciiknlioon. M<srsoouelear calM Iseic s spendod in 

Flanks  rnediu ’ad washed with RPMI containing; ock, FIRS  
Whene eec the To cell: toeal cell rellis fell tc]ow 60%, ft nlier 
ptirih calioei Was pcffn,rmed 11,19 a T cell cercerealskplit J,VL,, 
Red B [mach (Dale, Norwsy). 

Fresh C LL blood vsmp]es were collected in lnepsrinizcd 
loses froot pasicoss wino had provi*a isformcd Cosocsoa SIlL) 
were shipped overnight oIl ice. Ficol I -Itypaque pun Ii cad on of 
roono noel ear ccl] a was then penfonned as previous] y desedbcd. 
Cells we/a mci, imp,Lwostaincsl 5)3111 ieti-CDI 9, eeti-CD2L or 
anti .CD22 en described for FACS anslysia amId receptor uain- - 
Ii licali on. 

Comariscal.Thrroseopy, Snudy ofl)lrect Epraflnprniab Ia- - 
ternallistion. ETC -I she]ed eprlLtuzulnab (2 ftg’mll was used 
I 0 I ateI DLnI<Ji ails I] 06 ceilslrnl) an IRS Plant 5k  ESA on ice 
fs 3) mis. OdIn wene sLLhseqently washed Lwice in PBS plun 
0.5% BSA, phLieLl in four- we]i chamber coversiips (Naige None 
late rmlal i onal ), and allowed 10 incubate for an addiboios I 40 mm 
IT Cl her 45C or 37-C  Confocal images were recorded ILaleg On 
ACAS Moore ni a con roes] microscope I Meridian Si ]nc. 
you ernos. Ml and lepre lent I - em sections throng, the center If 
a focal pLBOL LLsing a lady Of jillmersion oh) ccli 

�022, 0020, and C1M9 Receptor Density QIISntiftra. 
ion. B ark itt’s lymphoma cell lines, en nc bed mornonuclear 

Tells frOIII fsesh]y dissociated tonsil2, CLL, or normal healtlny 
"ul umlteer peripheral blood samples Were used. One "’[]Lot cells 
per selnp Ic were blocked for nonspnc I fic elaini ng Wi III 2% FE 
+ 1% hum" emim in PBS (0.05% Sodium ani do) for It) on on 
ire. One nlicrogrnmn of anal -CDI 9-PB Ic lone SI2SCI), aan, 
CO20-1111-27), ""(1 CD2y RE celone S-all ILcLL-- 
Of monoclonsl an] i body with day appropnste Lso]yps conprola 
Wan added for 30 bin at 4’C in lbs dark. All antiteiea were 
from ED Ise oec knees. Samples were washed with 1 ml of HE S S 
and cen tn fnged at 500 >( g for a Loin a’ I O’C. The so gem atsnts 
were (linearded, and The of, were rcsns]lelided in 0.5 of or 
FACS Lysing Solution (ED S iosciences) and immilhady an 
slyzed by flow cytonletcy (SD FACSCa]ibur). The CDI 9, 
CD2O, Lad CD22 rceertor numbers were converted from the 
standILnIl II soreseence cures vet by the QLLSnti RITE PB flue- - 
reaccnee qucaititallon of (ED B i 0cc icnces). 

Results 
EpratozIamab Thuds to COfl ECO on Bineore with a 

Mensnirt4 Affinity of K., es 0.7 nbc The binding mostly of 
epratuzurnab to CO21 SC]) was measured on Ii iacore. In thin 
system, in which CDII ECD is immobilized epratuzumab 
thowe a re]atively <Low off rate (bj, C l05 Ifs; TO  By  
cad i ng to aX0 of 0.1 ILat (Fig. IA) an dereemised by eqoil ibniLim 

analysis. Although the on rate (k,,) for eprstuxumah is relatively 
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Diudl Ramos 
Fig? Epealaaanaah imntacen plmonnhnnyL shun at CO22. of. or 
Rannusenl] linen weroirtaled for Smins] 31CC with esalanslins dane 
It cT.rnlLeaLIlah qLlnlasnLLixab sods a,cos’I’wkm cc 1  cell 
anl,OaLue, anti-lgM. Csllanssnn him led cDa2wssiLLLean'pnndpiLaLt4 
so esamine (h1 signaling po]cnlinl of enter 5,omab, OSiLIg phospholy. 
LosLse-spneifLr as Ii hedy (tsp). To ensure equal CD22 doing  i Ln Lnn. 
nublom LLcm cnipped and n,p,o&J ella a i,,lycdan&i moles at C[22 
lbnI!csn) Dy, ’’Miierialn no FlenI,Ss’’l. 

’I’ll , lbs resulting KLS is highly cLiniparablc with the repoLtcd 
IM for ritux ima b (ni lOx imab package macn 

Eprattizmam’jb Binding Etalilts in �022 Plaoaphc,ryla. 
Dan. CDII ligation hLLa been rcpufld by O]hners to ruincy 
phoaphoryl stioLi on its iotrLroytop I aannic 15111] 0). Tyrosine phos’ 
pho ry la]i on of to, C1222 cytop] osioie tail is also i Loduced by 
BCE moss 1 male We I he refore aticmpted (a) to dclect 
whother combat ... . Is  conIc! induce cD12 oignaldnng and (b) to 
csLmrLpLaw it with in, CDII tyro, inc phlLaphoryl ation induced by 
Ii cell aetiva]ion using aali-lgM sImulation (Fig. 2). 

Daudi and Ram ILs famous ’S. lymphoma call lines were 
treated for IS run  with natural i ng cuncenlL’ationa of eprotu- - 
zumab. ]mm Innoprecipi I au on- gI’Llm blot showed a sign i flcaal 
"Lome in CDII ptivap],oryl ation in both cell lines  Cross- - 
Ii inking cpr’etuzumlLb hall ’a e,,liftry antibody did 1101 result 
I higher level of phoaphorylal ion. A expem,’tcd, stir iolarion of 
the BCR using an activating anti-lgM antibody resoled in the 
hi ghesl CDII phusphory I atiolo level. Eipratlszmimab bi ndthg to 
tonal I _dehved many cry B cells also resulted in 022 phospho-- 
rylacion shove rest! ing level. However, the CDII phosphory Ia-
lion level in 01151 in, aLaled tonsil cells was higher than in the 
unstimul ated add Ii rem, decreasing hesignal; noise ri 0 and 
1101 shown). 

Epraluapiniab tittrrnafisauoma Vinual’tzed by Coofoesi 
Micraseopy, In an effort to visual] y document ]he rapid, on 
necl mnternalizaliorm Of eprntuzmimab after binding 10 COIl, 
prntusunL ab was directly beellif ’Le FF50, and lIe belong to 

Dsudl Surkitl I ysopho LCO cells wan loon i bred at 370 during 60 
Olin. As a control, you i eel] were exposed IC the same apr-dIn-- 
zuitasb conconlration but kept on ice to prevent interns lizatioin 
(Fig. 3. left). FIT C -epralucu n,ah/CD22 internalization is evident 
froLo capping plteinoniena On punclele running of endoey 1k 
vevLcLes (ITS 3, LI rrQws) viable in cello incubated SI 3 C only. 
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bnnoj in he flntiellce oil Cell 
cnratcomnb (Encbl no 20 
375C and snaLyted by non, up-
(505cc-f for C012 LaneinaLi aaucc 
1k) Si ohscr,ai by an appinent 
beering If celL levem CIflZ 
c-5easared with (be FITC-.t 
NCLJ salj-CD21 nnnc.aoclonol 
anjibedy. B. w3deno, USaL adding 
ivneasiIIg C entlaean,eb c(ucb-
oa,ns nogunber a*h Flit- - 
latelcu s-Ncr I did nan tccLIi( in 
IOesing the nignal ebnerend 
web III -Son elon, (.nalied 
bh.r L,snce}. lie5 c.nfinnu then 

in two ann-Ct22 aloncc]OnaI 
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1 S FITC-crrsthsabad dLtec( in. 
tenabzan, flTC,LnbLd  
Lam ab only need to labeL DLLIUL (U mor 

we In, 30 ,ain. Cells Lec, 
aubsql,ea(Iy aahS and aLOWed to 
III fec no addini nnnat 60 Sn 
dthcr C (?c/?) cs. 37t (p;gk4 CD22 
iun(crnnlinaninn is eudenc lion, capping 
n.nd n’’ncnanc n(ninity of endocyiic eec. 
idea {((rr&wai ,,jnibLn in ceLl, �.nenbatud 
al 37’Q 

CDZZ FPTC 

T:1 :Li.icn 

Bpau ann 

C 

no I Inin4 

0D22 FIX 

lntenaalizatiou of Epratuzoniab Recoils in Qiiantlllcbie We confirmed ’hen the aaci-0D22 cIonc S-HcL-I Ltu- - 
CO22 Cell Surface Decrease. One parli uni lady in (rigni ng f4d asonocl 0(50] en (ibody did non compete with cpra(uzuiijnb 
propeny of CO22 it ins capaci (y to rapidly III  on, the For CD2 binding and therefore con(d be used as a tool no 
cnopl atm no lie cell surface on B ccli snimu I anionn on ceLl linen i ndependenliy menamb all etnrface CD22. As shown in Fig. 48. 
(22) (ned tea rapidly i 50e,sial ire upon anobody  I igntiOn ( 23). The 111111flot concentration or eptau so ’cab added together Wi, 
roan In of land i iiteraal L7a(Lon if an not aren( reduedon in in, S III -PITC labeled an, ibody die not result 11 a dispiacemen 
"umber ofceLi surface CL)22 binding si(hs (Rg 4i11, niessuraWe of the aig,nal observed with S.HCLI-FIrC ellilbocty aionu. 
Icing a n’ofleompetisig aui-0D21 lan(i-21122-PE [clone To quannify cci] surface 021. the S.FICLI antibody 

I (LcO-]4)] ,noncclonal sntibeiiy (24). mOney lenny labeled wii h PE (conj ugsned by BO B ioneiene4e) 
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0 0.01 one of I 5 10 50 150 
tt?ata,,s.-} atflIt 55.Is 

gag. S Qnssdl5casio.s If CO22 receptor density after epiezameb 
Ireal ment. Doadi All E114 L m celLstmLl mess inct]baLcd with 

crcmis cesnti.onv (of CPI allah In RPIt mprleinensed with 
10% PBS for I h as 3rC. Celia west then washed With We PBS End 
III anajyced by FACS for CO22 ’eseptor qaslili Ikatien as 
described. The alCO22 density nleaenrcd e,ith OaeOIiB RITE 
beads and 51-5Cc I PE labeled is shos,n as paeeatae ial� total CO22 
so, sCsus.sred esile U OQO5  Alto ell ,ltc iOu?] in" 
level of inserisaliestioii ashicit it 10% in thIn eicpceiiotn!. 

Cs clten taved after cells west kecttbated tith epvwtiizsu.oub. This 
III indirect measurement of the CD11 receptor i nteniiiI Isa 
her rate IN ’It"? adler Isaisuty of bDustsi?cvt.s, reithoits three’ 
modification Of epar" .... b. 

)IWSbuIiOO of Dotidi s-ella for I Jloitr Ind cpruiazatjmab 
rests1 tad in a dose dependent LIICreIISC in CD21 i nter,ial [Sal OP 
trial 5), ’rho poi, of saturation an, tuarliod hetsec,, I to 5 
isglm]f L it ceLls (It .5 p . At this than roint, 30% of the 
orij in el CO22 density (or 70% attni a] ication) wuts observed. 
Similtir results were vhtaincL with other ,If ]inee, such as 
Ramos, Raji and Eful (data n,tell I ad . I suggeatin g 11101 the 
late of total intcl]la]iza! iO]t LSay reflect t,lore the e Itdogenous 
turnover of the receptor (25) raiher, titan fupression of ansalber 

)2 i aoforoi { i. o. the ts ieofoms of CD22. ],,king do mtti,ta 3 
and 4 and tlserefoiw pros amab I Y not boond by epratuest nied). 

Consf item with dyn ernie eqs ibri in between rapid 
epralusuoleb- induced CD22 internalization anti iraffieking to 
the eel I surface of now receptor, prolonged toes butioo time ADD 
pratuzu Inch tess bed DE higher degree of I ste mull Sal ion, reach-- 

ing Close to I after an flatten Incubation, in tioth Or lines 
(Datidi) and pririttgy anal ’all ved B cells (Fig. 6). Al any 
ELM’ police, the baudi cell inc i,tlemttlires CO22 stry cstpedl’ 
consistent with renal N feponed prey iou fly for the Raj I cell the 
(23), rntertstrlixatioe or else coragtazumab/CD22 consoles oss 111-

cancel sad tram1 Per ’my uasiitg inaeyesalizatjoo over jose did soot 
iffer signi ftetmnlly bclwtcn the two cell populations after is 

Iran,iitcobslioo To deicanitse sth tibet these observations 
could be etstended 10 "fresh ’ lyniplson, a coils, olonian tat lear tnt is 
asojaird by Ficol I -Bypaq tie frctail perhcnol bloed saiitplcs from 
Patent’ arm CU were incubated with saturating concentra. 
Ii ott I of epratuza ni ab for 2 h, and CD22 expression Was qi,an- - 
tifi ed at the end of the l ncttbsition trial’ Why IT, Quantig RITE 
system (Table I ). Among the CLL and NITC NIT camp ies tested. 
CD22 recoptor density tends to be lower than in established 
I ympltoma cell t inca. 11111I  even in hene samples, evidence 
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are  6 apecu nsitirui.i,tdaced CD22 internaLicatios kinetics. Dealt sell, 
aisd soim;).dsavS s,easnacicsr relic meat inst,bated with Ineneasing 
[ectabatien Li his in the presence of 25 iseantl apratasanlnbe At the end of 
ALL 11 ins pifist celit were iinnia bostained with ani i .CD22 I 1.5Cc I .PE 
Illy (Death I or anti -CO I Q.RTC and slId-COP. P� (jl,ti at for iecvp- - 
tnrqaasafiesann,Us dsasnbeil. Atseely time potista. the Dealt i tell Sine 
a elIte eff,necioat in Iccepius iittssnalinatiso. After psolenged 1011_ 

sneni, howeves I> It hi, no fntnmncliaation efficiency difleisnee between 
ccii all tins Of cellt costa be observed. 

of CO22 in ternali cation i educed by epratuzu olab ate obtained 
after a 2.d incubal ion. For comparison, We tested in the isioc 
experiment the B lymphonla cell line Nan, at WIt then expresses 
low levels of cell surface C012. N amal we cells, the Dasdi 
cells, allow livery Inst and altoost ,tiaximun, level of intemsl- - 
i calf on withf n minutes (th,ta not broand indicating that eptutu- - 
"Man Md icted receptor interns I izaOo it can ,,at ’.ery elf)- - 
all even with low receptor density, hit tIle kinetics may 
iffet signIficantly between ,it lines and pdsssery samptese 

CO21 Rreispretsion Order Eprati’viniah T)eatnatos. 
Oct suet in the vi ice! selling patients will be exposecf so 
epratszttttteh for days (a 23 days), the effect of longer 
eprIreland expoa aria was also exploic’d oil Lluodi "lid Ramsey 
All line a by growing there in the presence of It) siglrnl eprats - 
wramb ffir up to LI days. At each pasasge/ieedieg liaise, cdta 
were counted, and vi ab i lily was evaluated with trypan Ell,. No 
ssgmieicietat difikrcssce its cell dceciay and o’iabili ly cosd he 
detected betweeti eprtituziimab.treated tie control cells (data no! 
shots55). sitggeasa)isg ’hut cpr,vlozim,ah does net 3tayo I direct 
A1010 do or cytosi ad e effect Eat rifto. Al day 4 or 7 during the 
33 My period, so ins cdt 5 wtre as ached and trsnsIll in nstn-- 
eprnti,zumab-contain in5 medium and cultured for an udditiona I 
9 or 6 days, respectively. On the last day, all gmups of oe Ils 
WAD stained with FTTC-H-BCL I snti-CD12 nionoclotsal ant,. 
body and analysed by flow cytomesry (Fig. 7). As nhuw,t in Fig. 
7, prolonged exposure of cells to epr,etuziernab (or up no I) day a 
I not result in total abrogation of CD2) cell surface staining. 
Ssrpdsingly, both Daudi (Pig. 7, top) and kamoe (Fig. 1. 
boatom) tell lines did not show full recovery of CD12 e spes. 
don oven after a prolonged (6 and 9 days) petiod of recovery 
from epr-atuzusoab treatment When cosopareel With Its grown 
in eon vol conditions without epratitsuni ab. 

Diseo,ssion 
CD22 is an appealing leirget for the development of novel 

trecintenis for U sell toalignuncies beeas Sc or its bp .... on. 
which I ,It resiricted and developmentally rogut Med. nnd its 
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Tend 3 CD22, C1320. a,,d CD IS recepnsv dnan[t7, sad cpinpz,,mub-i Macnd 0022 I licrinol i aLi an I. Mt sind tunuit pdnssry B lLideuivcd 
compared to lea Barkiti ]yiiipheiaa en]] ]Ineu 

Receptur dnr.iiiy 

Fatinat Samples CPU CD  CD20 
% innamu haisjaa 

I CLL 1.031 ND5 ND 50 
2 CLL 2,071 4.770 4230 411 
3 3HL 1.191 3,659 6,756 ND 
4 Mantle eel] I6 g47 by NI) 65 

t)Mplarris. 
S CLL 6,1137 ND ND 46 

NocmnI tonsils 11,326 3.442 I .485 do_so 
I Normal tonaits 5,5713 3.438 40930 41 
6 Normal sea ails 6,574 8.201 13.584 40-50 
o Heal thy done, 20,047 ND 23 52 NO 

Dad. 22,546 21.777 24 ,604 63 
.sisma 5.177 ARE A 564 513 

Pn1ary B All, meroceiehed tan fteshle dioaoeims tousi]slocal -6)ee based Island ftompdLnam mith B.ce]] mnlLgnsticiss{o.sn,pin 
I-SI orhealthy uotanaeerlusmpte 91. Catlo mere I ntuedimcly analysed mrr apiardetnuisy qu tirncelIenudc,ibud.onnt mdjtb mmrulIngdasn 
If apasinut,,ab, far 2 hours at 37C. 

‘ND an, dune, 

Daudi 

S 

Tadashi Visitational

 

Fig. I Panosl reavn- of sua 
race CD12 and Ill ununsub 
mannnctsn. Daudi or Rai ccli 
few was 4O55ti in RPM] -10% 
yds s.6lh At 10 Mguttl 
qasturnimub br ,ui added aeti-
hedy or nguljv camiral) Ire no 

Lit 
13 days After 4 en 7 days 

unamimsanu MIn seats mashed and 
allowed no iccuc, In con an
bndy-coittaini ha gunlelk media,,, 
Or .6-9 days. In all, the an1eai-
meat land joe 13 days, done 

Ramos whict, cell Italy man Er at 
10° C],ILu/m], add udabiliny 1.11 

>75%. At the end of IS dvu. all 
Innisiondint  

’t..�v 

an menu unyzua by flow 
III for CDII eupuslian 

og H-SCLI-Frrc labeled 
- n-,. 

- 

(00 Si cienacsl. end the pru 
files ware anceleid with the, or 

a? unseated control catln l.ellkI blue 
ness-ni 

physiological lane! ions an an adhefi loin rnolecu Ic and a regu lulor III  coil also be achieved by eRguing the CD12 ligiud 
or B cell rcccplor actL’-i ion - One of thy niu feasible of CD22 binding site (chapped to CD22, domains I and 2) (S)-

- 

IS to repti late B cell roapon cs hroagb roe rlaiI,nue nut of key Epraluazuamab is it human iced monoelonal trncibody, three Lcd 
[ginaI lug ma coolea to 1110 entigeu/,yaeptur OffloIlk Part of the ugui nut the 0022 molecule; the parentaL morns, antibody  (LL2) 

BC It acliseution palhwuy included, lyrosj ne ptiOatStaoryIsci on of was oc pinul In devylot,eO by Golden berg Cl of by false 
the CD11 [mmccl I al ur ItLi I - Howcvon CDII I igaud-modified! Ideal of ni ice ’sib Rail eel Is as a sotirce of B cell 
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antigens- This report conftrms unequi v(caLly hat epral udumab 
binds to CD22 E- The epcattizumab K0 value measured in 
this study on Si acote is """fall witlt previously publ [shed 
date on epnara eu meb bittding am nity to one .,III usi ttg rsdio- - 
labeled Any competed out Code cot! LU (esllotsted K0 faotti 
these expeti rents would be in the Joe tiM range) (dó)-  The 
compares Favorably with other monoclonal atth bed lea ttsed in 
the treatmetit of Ii Cell Is mpltomaa for "star" ’festal 
affinity i reporsed to be S to (Intended pet–agc areas), 

EpJ-attixumab hintliug to C012 does not a toe k the ligattd- - 
bimlina 111 Sm Cfl22 (1 7) In fact, as opposed to the Ii gand 
btocbng anti .cT22 monttcicsttal an, ibsies (to), epratuca ’nib 
did Al show evidence of ittduein g apoptosia or growth arrest on 
lyntphomtt III growth in it.. (data not shown) - Becaust C012 
interacts with a % Art by oft ipsods (inct nO ing CD45) and cellular 
Poor"’ i acludin g T Cells) 27) the effect or modn all tag this 
recepeoc staocM be "a"[ /m Itso ban ixigJ,a be difficnJ to 
demonstrate in itt iso] aied context itt auto - For example, othccs 
have shown ’hat blocking CD21 Iran sLtttiot, by using beads 
coated anth anti CD22 anti bod [en can al tee the B cell threa horn 
Of art I nation thorough BCR t281 

To 
151’In

 addietota to its eignatis,g regolaboo of S eel) tied vsa)on, 
CDII was show,, by several gimipe to i ntcrlt st iz rapid iy an 
anti hmiy t igat ion (29). In the nlajodty AT  cases internal] cation 
was demuontrated using mdi ,aI abated antibody - In this report, we 
ctaittrm the results Palatially published by as i og FITC ll 
epralttxtttttsa as net? as by 11,i ’nehcr epreetncwna& 
bindin Wi nitosst izntion ittdircc tt y In particular, in our system 
tlsing con roes] ma it roaeopy IF’ ,tttemali :.at Ioi1 of the eprein - 
coo,sh/C1122 coteplex could be visa a] ixed as in’ raeytop ltisrnic 
vesieles pessu taeht y of eRdO some-I ysosome origin. The inte, 

a lixat ion was dose tiependeni and tong tastif without rcacl - 
ON rovernihit ii y at charitable ioeatt ingfu I coneontrat ions - Mote-- 
ovet epratuan ,ttah pro I Ottg ed incubation resolta, at a given dose, 
in a progre asi ye dee reese in CD22 surface level Pro nuntpal, 
ahit’tittg in, eq us I ibri am betseeett inte rnali7.ati on And receptor 

rnlwer. However total di stspearance of CD22 from FIC cat I 
Ai never observed - Then, rocks 10111,1 be explained by 
- knoss’o coea laassicw or  .shortcr S$iCcil varismI of CDII. 

OCD 22. This spliced al minor Af.ut foand on human 
B cells in miming emil 5_8. rcsutting in CDII ECD that hick 
Cartons 3 at,d 4 (20). Tilt, isoform therefore would net beat the 
epitopc to which eptarozn mab binds- Uowever. nsl tlg call lilies 
katown eo express var)ottr ratios of the (sso isofonnls, simibn 
apparent i ncotaplete dl of cell surface CD22 (data not 
shown) slier prolonged epratuzuniab incubation was obsers ed. 
thus ma eking Ihe above Its pothesis aittikely. Because in the 
clinical setting patients will be exposed to eprutoen lash for a 
long period of timo, we are now Central the cflc r of cpraro- - 
it] mat, t ,egtmcnl An CDII nRNA en prension an well ss on time 
for eotry,Ietc recovery or cell surface 0D22’ Reexpressi Ott of 
CD22 after prolonged epratuzumab treatment appear to follow 
slow kinetics; this was date rmi ned On Iwo B ceti lines grown for 

different flame of days in antibody fine medlu a tIller bring 
exposed to eprs]I] Cu mab In Iflare periods of time. To Our 

Clinical Cancer Research 3a9s 

surprise, even after cells were w,rshed an tJ grown for 4-9 more 
days in what should he essentially epratnzurnah-free meditre 
the 0012 level did not fully teseover competed with untreated 
cells. It is possible that the actual epmatuzomab concentration in 

-es)n rnacditaao is tssodifkd by the epntaaauaasb psasli bOils ao 
cytopleen, ic Cl being releesed clang ccli division or that 
CDI? expression a, the RNA level is down-regulated by the 
tn tihody treatolenL This is an impOrtant point to sddresa in 
fature cxpki because it may have implications in eprstu-- 
net tiab clsisitig/selteduling in shc chic. 

In osnelus ion, the CD22 1101 11111 serves at 11111 two 
important roles. (C,, optician of BCR activation I mostly new 
111 11) and in nolyemen t in mlttuse B cell homing Bali  ate key 
functions that epratuzumab tills msxlulste titronagh induction of 
CADIZ phospho’laaion and CD22 iiaerttatixafioa, respectively: 
Although difficult to demons Irate isa vitro, than effects could 
have vaq different i tnplieeticne depending on the stage of 
maturation of B cells, and ’heir corttpartmcot ko,ah,atmen  For 
example, recent reports suggest adhesion Imoleculsa to be i 
p1 ieated in Inoming, uissemination, and su rvivs t of NRC cells 
(31, 32). 

Dstersll the acsults presented bore, although not directly 
answering the qoesl ion of the in t.’ino mechani a tn of action of 
epratttzumab, do help to e Learty differentiate this antibody I’roto 
n,ther monoelon at atitt hodi es currently used in the treatmett of 
NHL, This diffcrettti ation, at least t4bl franc the basis 
ide the clinical esslosniasa sIt coeslIi,,stion aherapitc 
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Antibody-targeted chemotherapy with CMC-544: a CD22-targeted 
immunoconjugate of calicheamicin for the treatment of B-hymphoid malignancies 
isbn F Chindi £ugIaa C. Nmlino, Enein R. Eo9haert. Kim KharbJkt Mwjreee M. Doegher, Laths Saidhesan, Attur tcunz, Philip R. Hanienn, 
Sons Oceodte Cbsndraaakilar Lidal4 JushttX. Morati. Ns&ew 0. Pq4wesn, Sue Sphen, FiliSo Frost arid hlan K. Dane 

Antibody-targeted chemotherapy with 
0emIezmab onaaathkii, PCMASJS, a 
CD33-tarosted immuncoonjugate of 
onallty-OB1111oll ditnathyl hydra- - 
Lide [C21IchDMHI, a potent ONAtinding 
cflctoxtc anttiurrrcr 4tiio&I y a oilS 
,ally validated therapeutic Option for pa-
dents with acute niyeiold leukemia AML). 
Hart we tiesodraft the preoltnicai profile 
of another Mimun000n;ugafe If Calich-- 
OWN. CMC-544, targeted to CO22 ex-
Inside! by B-lympbold malignancies. 
0140-544 comprIses a bunianied igG4 
antl-0D11 nionoclonal antibody mAb). 

Introduction  

G5144. oovalsntly ii liked to Cal ithoN II via 
sis apad-labJJ. 4-(4caosryJpheboxy) bu- - 
tsnoic acid (AOB1Jt) link.,. Both 0140-544 
and unconJugatod 05144 bound human 
0022 with ,ubnanomciar efflWty. OMO-- 
IM belt not anaoilIugated OS14 ex.ded 
potent cytotosslclty against 0D22 B-cell 
lymphoma LCH coil lines t’ hlhirory MOM. 
ce ntratiopi of 5E4: 6-60 no Calic hUM H. 
CMC-544 caused a potent bntibifiori of 
growth at small but estabilahed BOL 
senografta leading th cures therapeutic 
I’d" 1 101. CMC-544 prevented the as- - 
tablis hms nt of Bad. sanograft, and also 

AlItIMPAINEW ILA11,01111bar j. S lheiapculir strategy that 
involves the use of a Rtlealla agcttt dIem its] ly linked to a 
monoc I o,iat Withody (mAW that specifically mat nizee a mInor 
associated anti geti. The mAb specifically dcli verb the cytotosic 
agent to tumor Cells that express ttie tuttior-associatcd an tigelt. The 
efficacy of antibody-tareicd ctiemotlierepy relies Penally on the 
sped Ii U bidding of the targeting �nAb-dtiig conjugate to the tumor 
antigen arid on the tnternali nation of the antigen-ni A b complex to 
enteute focused dc itvrry of the coititigatod vytotesxi c aaeltt aside 
rumor cc] Is Such foctaned dcli vcty of the tytotoxic agent to tumor 
cells m ax imdw its ant imni or effort and Olin] 01 ZCS its noriiiaL 
tissue expos tIre, resulting in an impruved therapeutic index. The 
III of at,’ ibedy-tltrgeted ch tmothcrapy is not novel and has 
been explored extett.sively with sign ill cant U1111 nice] success.’.’ 
II owever, it had not beet  aticecasfin ily translated into clinical 
benefit until the recetti ititroduct ion of genattlzumab ozogamici 
(Mylotarg or CMA-676; Wyeth, Phitadelphia PA), the first aridhody-
targeted ciiemotherapetntic agent5-6 I’reseotiy, gemtttzttmab ozo 
PH"’. remains he only antibody_targeted c lacmotlierapeuti 
agent approved 10; cJiesicsJ risc in site United Sttstcn I 

Gcmtusamab osagaral icin is comprised of a humanized Tai 
anti CD 33 antibody covatentty linked to .V_ace fit _y_caticheamicin 
tJimethyl hydrazide (hereafter refereed to as Calic]iDMN), a 
der,totciee of -f-ca lichcaniicin, via at, acid_Itydrolyssblc 4-(4 
accty]phcnoxy) awarded acid ys aBut) linker.’ -2 -?-Calicheam icin is 

Fret,. the Oscetrneits or Orcniray Diacmam ceeecsi Sde,teen. amp 
Memnohaery. art gaprorate O&eiecetesn, want, Reward.. Feat par, Nation 
tie Depamtnt Ut Rwnssh art Deait01 en], Cdtedl. aloapt. united lcjori. 
S abt,ittsd Jane 22, WaS: aces piet OeIrben I. tOtS. Pwpuhiiiiad mnihne as 
sbavFinelevwn Finer; Naaerahs, In. Sry ow? ra. tIbto&-2COgv-24s6. 
JED.. D.O.k, E.R.B.. K . M.M.fl. L.S., AK. RR H, 0.a. 0.0., J.KM., of  we 
54.5.0. acenØoyat bydied Realasrth.iehsa.preoa lot S7SantCMC-5441 
�e raadiad a, lit Officall seth. A.D.P. art S.& ate ent Pie 5ed by Ceiisth. Bali, 

BLOOD. 1 MARCel 2CC? - VOLUME 103. NUMBER  

caused regression oflorge 8CLs by1.5 
tumor mass). In confrast, ij nec r,Ju2ated 
Cal Loll DMH, moon] ugeted 05544, and an 
setype-matched contTol conJuate CMA-- 

676 were Intertwine against these BILL 
xanopmks. Taps 00224anofled da!ivery 
Of C1111I1DMH is a potent and effectIve 
preclinicei therapeutic strategy 11, BCL5. 
The strong antitumor profile Of C 40-544 
atapports Its cll,rIcei avakMtlol, as a frees-- 
ment option for E-Iympboid mailgnan-- 
des. Blood. 2M,103:1807 head 

I poteni cyrolonie aaatinaoior antihotic that bittis DNA in she minor 
gLovc and ondergoes hill  -depe ttdettr ’rostrum] changes in its 
etsediyne moiety to generate a di-radica], which abstracts hydro, 
gent from the phoaphodiestet backbo lie of DNA. This causet 
sloe bW-st,nttd DNA urea ks roxuicing in spoprracic evil dead, 
Cejotuzumab ozogam i ci ti hinds CD33 oil the surface of ntya 1° id 
cells and is rapitJl V irtterlta heed I 001 lysosoma] vesieles wltoas 
acidic pH fad Ii tates hydrolysis at clue hydrazune functional group 

ithiit the AeBut lit, it,, liberating Ca itch LaME{.5 Cen,tucttmat 
ozogatoici rt is indicated Maine treatment 01 elderly pat i cnts a 60 
years of USE) with acute rays bid leukemia (AM L) in first relapse 
who are not cattdidatcs for other therapies 3.12 tts effect,vnneas in 
patietne with AM L can be a ttsibuted to the preferential det i vety of 
Ca]ichDMH to CD33 myeloid leukemic cells restt]ting in the’ 
eli m i natioti. ’.s CD)), the too iccttlar target of genituzltniab otogami-
cm, is a MR.  antigen whose expects ion is eon hrr ed to the 
niyeloid Ii tteage. CD33 d  expressed by both normal and roal i gnent 
myeloid Sets am is tao] cap reseed by nonlaeniato poietia lineages or 
stem cell precursors of the myeioid lineage.1Thccii,ticai effective-
mess or edsatumamal, oogatoJcjtt prod dos le"Uh rstio,taic for 
apptyit’g lien antibody-targeted rniicheamicit, staeey/ to other mal i01ian-
vice osing tasget antigens with cull51 limleage-soefined expreasion. 

CD22 is at, attractive letter far antibody -targeted cheni otherapy 
and has teen exrettsively explored an a tstgcf far immonoro thtt_ 
based therapeutic strategiee.’ 4.16 CD12 is a teim inal ci 2,6-lip kcd 

cM4.elisatdct4s.saae,e hefre Wd r4eweveeaneh atdaltsah. 

Reprints: are K. Damis, wyeth Reward,. 20054504, 401 N Maidiatost Rd. 
real IN, NY 1 OBbS; e-mail: fltmiet@eyath .ctrs. 

The ,actaasae canes of ads mack sew decayeo 65 pa,5 by page change 
payneal. Ttetera,a and soiaav to itdkate the tact, the alt,ale us hemhy 
mathee aeaetluasrretF.aceo,dataewith is u.o. aectet Osa. 
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Lal 

all all d blindIng cellular] ecu ts and a member of the ig supuriam-
CEfl7 is spissed oil rho macthou oFmstu S lysnp*ecflcs 

atad their malignant colliltetparts but OBt on Other non-B Ii neagcs 
i nciudittg hematopoi ella: ate ira ,if, 11 I 0012 is rapid] y intesll a] - 
ised oIl binding to anti-C 022 mAb°°5 These properties make 
C D22 a anaitabLe nioleoualar rargee for atuibody-tt,geted cal ichearati-
ost therapy, for B -lymphoid ma] ignanc lea. Using a httnseniaed 
raoti-CD21 otAb { 05/44) we kne created a CO22-targotcd lntmu-
0000nj ogate of Ccli ohD)i, designated as CMC-544 The ptaemtt 
stttdy ckscr)bes the æiutceMna] Channel of CMC-544 auid 
Pi cMdence of its strong prec’lio ical sttti tulane actiMty 
against huntan AT-csI I lymphoni a (B CL) ccliii pee, both in vitro and 
If a’ivo. This study euppocia elta central Osl of  0110-344 sa an 
eIfcCtLV tberapoueic option for plenty with BcLs, especially 
mss,-Hodgkin lyiaiplaoma. 

Materials and methods 
AntibodIes 

tuttapised end-C 022 05/44. lg04 iaotype) was detived from the m urine 
Ann U22 rnAb tns/44 by grafting the cotepIumentaritsdotonaia lug 
mgi ant (CD at) plus key eantewoak tea idluos on 10 ltuuman acceetor 
ftamew,a" at CclLtech (Sloti5h, U aleS Ki tgdoun; i.O.U. CIa], 
is preparation. Jsnu,aty 2004). An I ibody 05.44 was upidesseal be Chinese flew 
]tatneter ovare cc]] and pun ftcd at Wyeth Ri oraltna (AItlaw,cr. MA). 
05/44 sets easateatly lfnktd In Co ] idIOM H yOa ait acid-I ebi Ic Ac Baa Liekee 
as desvtibad5 and the emutdeg cmli agete teas designated at C MO-SM. 
Fjgttee I allows a etractt,ral rcpecteatatiot of CMC-544, sehach has an 
eeeuagc loeding a r65 togS rhCI1C1dyTH1,g.l protein (5-I nlolcs 
Cal ic ho MN/tool antabody] cad lest tltas ] %b of tile antibody protein in 
C: MIT, -544 is s–nconjogeied This coajngaLe pteperatioa conlcilis lost than I 
aug a’iconj,agated Cal icsn NH/rag catljugaled atttibody. CIA 676  Item Ia- - 
zansab nzogalllicin) a a coaj,,gttc of hnstastiacd lg(t4 untihatnai, CI)]) 
area, h P67.0, covaleatly I iskod to Ca] ithDMfi Via the Acottt Ii 

AT cunj,,gatct afleredeletceilled to be eudolaxit Itee (15 0  eedotas–n 
units/niL ] E U/niL}} by a modified li–nalns t,ttebcoyte assay (B]oWitialcer. 
Walkorsaille MD), Kitnainteb skilasan: Ocaunacek. Sooth Sass Prenciaco. 
CA)." a chinieri 5 igo I anti -CD2 0 tnAb, teat uhisinad from Mod World 
Phassiacy ]Chcatnai Ridga, NY). Fun fled lt,,iI,an I e04 a,td t Al sob 

Ce]] ]]ns 

Eantiti lymphonia It lines Sa,nw ]CRL- I 021), Rail]CCL-f 6), DaSi 
(CCC-2 I]), a ssaa.ffodgb a, Consul" art hasof (Cfl-226U, a 

Marearalearaged,asseleass
 

5, cwu. dI 
� c - e. a. 

Ga/a. Iael.e. 

Att linfle 

cc at, 

as 

Iin 
A 

As 

Rae,, 1. straelqr, at CMC-a44. , C O22.iama,foe I.enia nataniegate If 
CSPIChDMH. 

myclaid Leukcntle I’ll it’s On 6N  (CCL-240] racee OF obtained front ike 
Aican �lype Caalta,c Ca] ]action I XfCC. N enasaas, Of  �The cc]] is,, 
wIre detenasined ’0 be n,ycopLtsme free by 0 polya,eeaac chaitt readies1 
myooplasnis detection assay ] A1�CC}. The calf 1mm Rtnws, Rid, Daudi, 
NO EL mere cnaitmstmwd an RPMJ 16411 snnpa,taaotttd with ’0% fete] 
bovine aen,altt imi 10 ntM HE PAT l.te.2-ltydmaxyelhylpiperaMne-0/’ 2 
elkanesalfanie ecid). I all .adi,an, pytIa’/atn. 0.2% gt.ac&te, rena, it Ii a Ci 
aedaila 200 Li,’OL and repfomycJ–, Salfato lboMg/OIL HL-0 cells won. 
propagated end maintained in Ltcone Be ]becro rod  Eaglo sneditiin 
Ni i 20% aidS. 0.02% &ncaee, penicilLin C todient 100 U/ni 
askS re’epaoet)cjp.aal/eae 11)2 /p4sL. 

MIce 

Feniale, etbs/nnte BALE/c .aajt,u (a ade] .111(18 21 0 were ohteined flatti 
Charles Riser Terldiall MA], All alice a/ore pros ided radth food at 
weiss ad ]ihituat tkcossghont the studies. All eupeni,ttente] pmaeed,nea 
ilucoLeing taice wore cerded out i,t a lanaittar floss, hood and mere appuoled 
or the say ON Pearl Itiace An]n,eL Care and UeeContni]tleeaccaolii,gtothe 
eseabtished ga]deiiaete 

Blossosor analyh]s 

S iosensor runtradays All casnied At using a B ’A cure 2000 (B lAsore. 
Uppaa]a, medua). C D21raFc waa con] daly inamua,ilized an the N. 
hydeuxsauteiniraide_aeta,ated cetbosytncthyl mon. sholldbOosender chip 
I(NS) aaillg a ataitdard aniane_coapli,tg chemistry at a praleill dansity of 
appeasintaldy 2000 nenonamee asste. Samples nrCall or 05:44 Were 
dil,ated in the H OS bIarfor 00 inN NAVY  PH 1.4. enalteit, i ,t ISO had 
begin aiM SOrA ]ulhy ]eltedi en,ineletraaeet]c ecid]. slid 0.005% pulyrer-- 
hate 20 ]vnl/tn[]) Sad injected in the coacentnal ion range or I to 100 eM 
over the CD21raFrcoated biosentor chip surface at a floar rate of 20 

L/min thr I miaates to al4w h]nding. After the binding pilate, dsssocii-
iou of the bound enaibody mae nasal lured as  wash rob itg the chi0 with the 

HISS bILlTcr nIce a l5.n,iante periad. The asitiEaaic surface met nagellerated 
by washing the b ioaenear chip with 15 IF, of the Oil usnaran baffea (ID 
’I’M Nsa Fl end 200 IM Ned) fur 30 srca)uds. ía] ]osecd by e utah i I isation 
time of  a,inaieeberote the neat cyalu. Kinelic coastants stern calcli]attd 
by nonlinear lcaal uquana all s,taLssis Ilaing a]:] Laagru,airbinding 
ctiraeflusing aside] and BtAnaaltsativapeogtattt{,/crsina 10. l3] fears) .5 

Cyttoxle If y ’"Al 

Variuue BCLuo]ls mccc rulta,mud ill he presence Of various concenlnitiulan 
of naconjagates CalichDM H, unconjaa5aied aistuhody IC 5/44). ITC, 541 
or CClAy 676 for 06 hours cIte, mlaie]t cell ciabi lily rats rueaa,ared by 
propidi ama iodide caclesion and ena]yucd by flow cyaontelny using i Idecton 
Dsckineon FA0SOO (Becton oich i aaon, Franklin Lass. NJ). End thaores-
Art ittonsily (enailnion at 617 nit in Ihe FLY channel) oldie cuLLe cncAmid at 
405 nor was nieasiarcd. Tile eo5snns OF usable reltu as’era also eel ntingboth 
To hweard ligl,l acaeter attd right-angle light better pr’sperti as of the ccl’a. 
The lao oftlability sass dctcntxincd by tile loss OF ceLia from v,ltltin the 
awed refute defining ciab]e cells. Thn as’ceage ,tumhee If ’Cable cetlu pc’ 6 
replicate chlniros wea caLcuu]ates. The paced’ sunvis’al OfBCL calls as these 
Cal t,,ros mat calculated asittg the fa]](Wang equatsoat: perccnt 
Son I eat 100 x the  or aiabLc celfa in tnuatcd but ’no of slab]0 INTO 
is co,,teo] c,alturee). The i nilibi levy co,,cenuation 015 bye (ICs,, with 95% 
cna6dennn i,tteecat [Cl]) was calculated by logistic non Treat regression 
Ad is rcported as the anaaanf of CalschDhlH eqaivatestts lrotn each 
lueatment geou,p Ihat canton 50% Lost nice]]

 
sandy  

Sej boai aBe 005 Xen00 raks 

ieo]e atstya,it made ’nice were ex],osed to luts] brady imnadiafioa (d Cy 
[400 end]) to nart],ar su,rpaeie lltcur masidaat inti,tnite nysaeai mad facilitafe 
They catablithttae,,I ofteCLxeuografts. Throe dtya Inter the inadiatcd Itt]ce 
leone injected auubcouaiueoa,a]y wittsl )< 10’ Rantos or loLce]ls lb Mntri0e] 
]C1–] ],borclise Oiou,edion] Prodacta, Belford MA, dilotcd I :1 In RP1tt 
1640 mad]010] i,t No dorsat, left ilaate m’hen the lsui,,o,�s reached the ataus 
oflkl to O.lg. the lantors wore atried 11 d,,utass ,aniti,onity Of he tel 
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osals bebucen arit.aa teestotent groups Ut 2.9 11"11 .... to the 
uditti t iatratiot of Iheraps Conjugated Cel Ic 110MW (FMC-544 or CMA-- 
676), u,srrstj,ugarsd Cal IslsDM ft or ntcol anti body 105144) mao 
sdIt%InIstcred antraparnorrealyn uterus saline (0.2 anDral on day I aiid 
the cents  was tspsuted tadec 4 daus aptn. Dotes IFCMC-$44 and 
CM 4-676 CAN based Ott the quantity A( al ichDMfl. Ira additjoa,l attulins, 
he effect of C MC- 544 or 015144 ott the deaatoptnent of the DCL5 was also 
csnthsed dii cocos swdic, treaerncnta wore edotiaisecred L new, slO,r tln 

OCt_s 5esrs iiijcsled sstbclttatacottnty. lttraora n/era nassoureil at least i_stan 
meek and titeir ntasu was deflitad as tiuttior macu (g) 0.5 1 (tumor 
midtltt)(livalor englh). III timior Illsso ( SAM) for etch osutment 
CLIFF As calculated and C.Aneled to the abodAfteuted drop for 
slatistisel aiguiPcuitcs astttga oae.sided Host, are the etrot arm ltrthc I 
tCH Itased an the pooled variance sorouc all treutitteat groups. Tutttortttaao 
,clues for each treatment group seers recorded up in IN days Her the 
initiation or treuttuent on lmtit either tumor-bearing eaten died on the tuttt,ta 
grew to J55e of the beady essight at sebtult tittte those mien IF, htstsnely 
killed according to itastitntiional reaalatiota. The tasutaber uflurresr.fass mica 
at the slid of cae]t study for each I rualmeet sroupa moo aLte recorded. The 
minutnuso effloss jot_s dose (M Idol 0f CPIC.544 was the loosnut doss or 
CM C’S 44 lh5r caused a statistically algaificaste I thibitiotn or titnor gromth 
(P < . OS) at say gist,, title mnt computed 10 the uthieLu-treotod poop. 

To dctc,nite the mcotraauro nnntcthal tee (MN 0) or ANN My, 
nouimadiated, SAILLIANNISISCHIA (0 10) nests udmitliatared itltraperi. 
qUr" 15  increasing doses tic ASK ’ART as 3 tees, I cathy 4 day,. sad 
mutni turid for 50 dsya. The AND our the Shia, doss of CMC.544 at 
mliicli IQoe% or she Imuted 551cc surviund she ,bsatsatttan period. The 
titarapeutie inden ITt) was calculated US the ratio 0F the MNOIMED. The 
minitnnrn aurativedore (MCD) seal the lamest doss ofCMC.54d at which 

to
 Most tlilllorlttsss eoutdbodcnecled alldtltemieeeelnuillcdltaltnoe.frcc 

for atlesul 100 days uleritiiliatoii urtlta lrealtue(it.T Ile III iadexall 
ealctulatnd en the ratio of IN 0/ MCD. For, in the dose of NOR Our (3 
doces. I ,any 4 daye) at ’st_all 90% iiiltibitioil orsoseage tumor geocetlI is 
obsemen create no the sehtule’treated usetuge tumor groseth Feel 95% 
C lap and was estitnaled each i tuuerus peed iction after clubs  e lagielic modal 
an rdaujoc at romllt OR, Im 3 iiidcpo1y*np cspermtsreoca taantg ON. 
Jul isetnografla. 

P harme nokiostlos or C MC 544 1n to roof-bearin g a lid 
oontllfllor’Not isles 

SO  5305_.bearing nude ntice (aubouuaneoun tninors and nsittunnar_besring 
nude sian (a 52/grollp) teens giosa a single inlmperilonssl doss of 
Cliff 544 (1 on lag conjugated Cal mdl D Mrlmg) at AN 10  Blood samples 
seura collsetud teenuittally by catdiuc panctiare smdsr COa uaenlheuia from 
these ntine (tt 4 mlccltiipc pointp usIng t tioitacemnt bleeding dutign at 0.1. 
0.5 1,5,0, 24 � ’F.’2, Al 120, 160 laO, and 336 hi_si after 6_sing. Serum 
from these blood sunnpleu seaucolleoted sad atomS franca at 70u C. Scram 
eoncettlss,iotta or CMC’54a were quatttiftsd Stilt0 S ntOdiooalion of att 
eflayale-Iittked less uiuusurbetl assap (ILlIA) odgal ly dese]oped MILE 
phssruauoklueds measuretnnontu OtCMA_i765? AsnItabic folio oUtllc C011 
protein. CO22mPc, wus itnamobi Ii end In miarotiter pletea to capt_se the 
05.44 auaiocdy po,paou mjuhdis CMC.544. ma CalichDMJl gorliooI - 
mol eotulc say then rccogrdzcd with u rabbit antleulieheomioja anti body. A 
OIL atatirabbil unribady conjogatad to lloraerudisll peroteidass seat used to 
deleal the bound rabbi I atatihsedy Rang 3,3.5,5  letetmethyl heticidite 

orals) as a aubslrate for colotinsetris readout. CM 0.544 diluted in ntsdc 
utouue uettatt nles uaed at a slautdaud Ill Illeac Jutemtinutlona The 
phan55aeoki ncflc parameters for eac]l dose groop n/nrc estirtostod nuing the 
phnmsaeukiueli� USE atstisllest anal gain a ftn,ure5 lOIS (retuio,l t 3.0) thaI 
runs under SAS (tension 6.1 At  Cole u]ationa were performed using 
model ’mndspullJultt approach as deauribad by Gibald I and Fetri&t Brady, 

and tem veluen At taken dituctlp reset the obsemed meat At.  The 
alma tender as scrnttt cooccsecrstiou reueas titIre s2arve (,tt103 noer the 
sampliug period If Ala houn and its SE rusts ealelilatc,J usilIg n tiieliaad 
dcscribed by l5uettch attd Pawsttt tItan tu bused ort 5 reeit,tgetttenl CLOSE 
linear trapsalnidal rule. 

Results 

Blndirag or CNIC’544 MI 

The bindi ,,g or CMC’S 44 11 haunun CD21 was eva]n’tted by surface 
plasmon reso,latice aitalysis ust’itg CD21rnFe "i onmobi’ 
,M on tu bioset,sor chip. The resat Its of kinetic analyses of the 

binding of Cell 544 and 05/44 to CD12mrc arc shown itt Fignure 
2. The data were filled globally oo a I ] Langmnnir binding ttaode I 
with eolmpenssc on for mass tronsfer. Both Hat ulad unconju. 
gored Q5.141 &oteitd CD2O with u adeaudler adThtity ACRAC’i44rCD22 
Ko 200 plu1 ctS/44/CD12 Ko 235 pM) Conjiagahion to 
Cs] i eh DM11 tim not have an ,pact on the abdon, of 05i44 to bitt 
CD22mFs etiecLivsly. The binding of CMC-544 and G5.’44 to 
CD2 2 expreSsed on the Pu rises of hattouta B. lytophom a calls 
litrthc, roodlenoos LF flowcytmssmti7e 0010-544 epeci&aidy recog-

iy.eS 0022 on hetman B cell u bite not on it riot, eat, canine, 
porei,te, or prirnuts (cyn0000 I gus and e’ncalta) B cells (daeu 
Itot ahowit). 

In eltro affects of C 40.544 agaInst Ii simon B-lymph ooaa cells 

The effect of CMC.544 on the in vi cr0 grOss In of sari Otis CDII 
B .]yinplaoma coP littea waa Icteesni itod. 0033 -targeted CMA- 676 
was I’M as an iuotypc -matched nonbin di tag control conjugate to 
explore antigon.ttonapecific Affects of the conjugal,,  Cal iohDMH 
sets also ieidtsdcd for coeniserisoit io chest slendica. Tltc tiuc of 
unconjngatcd CalichDNIH indicated ssasiemvity, ofsach cell line to 
this drug. Table I s[Iowa rcats]ta of the eytuttsoi c effect OCA, based 
on the Ca licliOMM 5401 vs I eats defined as due c ottceatrati on or 
conjugated Ca lichfl Nd fri diat e ausea 50% reduetiolt in the cs II 
utu_sho, rusmpo,ed 11 ttu rca_s tad co,ta,ojs) of CMC-544 send 
CMA’6 76. (MI was more potonne (I .5’ to 39 For ’Floods 
0022 B’ lynaphome cells (Remou. Rail, led RI.) than tsnconj U-- 
gated Call oh DMH. The cytotox is sheet of the isotypentutuh ed 
control COttj agate ASIA -676 I ugai nec 0022 Blympholuja cells 
was lena than that or an eotsju,ted Cal i ChDMM U_sconjogatett 
05/44 SUCH lap to I AM notbudy peotti a) had no effect on the in 
vitro grosetah of any of the Bly mp homa cell Inca studied, Agamnat 
the C 022 ’C033 + Icukutas ic ccl] line HL’SO, the cl ative potsnc let 

VAI 0444 I444aM 
’a tt 

a’It 
an 

tlaad CD2rs. G&44 11551 0’ CAN -544 ltht, at 

Flg.m. 2. seesageama from blesensee tsiy5is er Iha 1t4 
an Is rasttae hatesen Saet4 or CMC.aa, and Irareebi. 

ptu!si.s aoeeealtetiaaa ecu inmecind Os., 
CD22Fe ’mnsahlllcsj onto lbs aiumt,u, unip autIsm. O 45 
cc,ves ’abte r,les hoot I Lesse , hiedies tredsludth AMe 45 145 At was ta tas I it, CA May le, IRA Ift, ties 
ulIneunce turmana L’esutat sssrsa 111115 ffiacoeds} Ilnis {sscons} 
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Tab Ia 1. Gytotox It activity ot ealiohea,aintn I naau ntconjtaates 
sgarnfl ln,nn 84ympltlna cell lIon In elVo 

’Ca a ph iCalich 05tH .eUIsal.nIsl 

caeetd CellihONk 
unconJoaI.d 

H’ss sa.ms, 0022-ede5.t.d 0033.Ia,a.sad tmg.t.d 
sell’ In. CMC-544 CMA4TS Oe5Is5DhH 

CO22a RL . C As’ 134 
CDII’ osedi 21 Ieee 2CC 
tO221 RI 300 IsIs 445 
0012’ Rhms SCS 1110 703 
0035  IlL-GO 2500 <SCO 750 

Hsean B bramphords Celia see’s 1111.1 Is! he seems, the seachnee at 55,5)55 
en,etat,sIiand at Cut -add. CMA-e75. St snrces ,d CdIichDMH all mhich lee 
sistdb sell number in sash ssIha.m ot snsme,slad Be a.’ edelaslas dl ptapldjat’ 
hadid, and delechel by lisa 551551 Icy. Unren1s5tted snt-CD11Led 05/dl ants 
IN had Ca steers on the nrsds at these B-cell ieee Rh5aIIs 575 ON 551555 
85o’etssd is ON Cal argon chaicaledla. 

If C]J22ta1geted CMC-544 sod CD33-targeled CMA-676 were 
reversed . IRA 676Was at ]east 12 toldmore potent than CMC-- 
544 against HL-60 cells IT, nine,,  ifi e C fleets of CMC 
544 stid CMA-676 can be cxp]sincd by the tsy JOE tic reLease of 
Cali r]sDMH fro,m Its conjugated crate by the as idifluatieso of t]se 
collate hoodlum of actively cycling c], These read Its demonstrate 
that CMC-544 exe.t CD22 -specific cylolox to effati and snbnant,- - 
molar poteticy against CD22 + H -lyniphoma cells. Furthatmore. in, 
obacr-ed greater cytorosac potency of CMC- 544 over unconj u-- 
gated Ca]ichDMH is indioslive ofthe efficiency ofCD22-mediated 
in trees’ ]salar dcl ives. of CaliehDM H over 111 It titorgeted Irstitpott 
throu gil the cell niembrase. 

Antttumor efficacy ot ONE 5" against EstablIshed 
6-lyniphoma msa,o9rafts 

MC_544 was evaluated for us aet i tumor acliviry against eslab-- 
III SC xenografts of CDI 2 Ramos or RI, human BULL. The 
tumor bypong mice were Staged to an avenge luther incas of 300 
My established, small sobcuta!teoua tum0rs. CMC.SM was 
admi nislored at 10 to 320 tra conjugated Cal 10EIDMI I/kg body 
.light (0.15 5  mg/kg It  conjugated antibody Pont"’) intrawns 
fleshy on data I 5, and 9 in doses, I every 4 days). CM A-6 76 was 
Sj iii I nr]y sdm I di shared 54 a negative control coctj tagare. This dos ing 
sChedule has been shown to be efferlive for immunworpulgard of 
Ccli ehDMH in I number 01 Macke tumor models .’.3" CM C-
144 inhibited the subcultineoue growth of Ranoos 9Cr in a 
doso-dependen I ma titter pot 3). Tils lowest dose or CON 544
causing signifleani Led C 05) grosanil inhibition (MED) of Ramos 
BCE, aenogralts was 10 kg conjogaled CalichDMfl/kg. CMC-144, 
administered i ntraperitonoa Ily as 3 doses, I ovciy 4 days at 160 sg 
conjugated Cal is hDMH/kg, caused comp] sIc rogrossion of Ranioa 
SCL tcenografts and 6 of 7 mice in this treatment group remsi nod 
toni or_free op 10 100 days clad were considered cured. In s separate 
expetinieni dale not shown), CMC-544 at the dos: 01 120 tg 
conjugated CalichDMFIskg the also cured Rat1105 xenogrsftcd 

itsg Ramos BCL scnografls was exam mod. Ra nba E], wcre 
injected subs latanoousI y and 3 days later in treperitoneal treatmcn 
13 doses, I every 4 days) with CMC-544 was iniliated. CMC-544 
comlslctc]y suppressed the tstsb lishnient of the developing Ramos 
HOL IFigure 4A). The effect at CMC’544 was also studied with 

largc (almost 10% of the body weight) Ratnos BCL teenogra fts 
Rate105 xenogtsitth were staged ar 2 g tutnor ntaee after which 
crealeleill ’vitls CMC- 544 151sf in in sled. CM A-67 6 was again used 
R a ncgalive control cotlj Isgate. Its the CM A-676 Ire atnient groUp, 
tine lumors are. rapidly and within less tttab 2 weeks after 
initiation  of therapy, these mice had to he humanely killed.III 
contrast, similar treatment with CMC-544 caused almost compLete 
regression 01 lympltoms xenogrsfts (Figure 49). ’toni toring these 
tIsmor-freed mire for up to 50 daye did not demonstrate any 
reghowtll of the Ramos BUT  l’hue, CI 0-544 not only itihibired 
tire eeasbl ishmcnt of BCL ,miss oft,hi, t also caused precipitous 
regression of large BCL xanogr,tIs. 

A similar evaluation 01 the Antitumor effect of CMC 44 Pay 
catlicd oat using the RL BCL aenograft model. Call 11 
time dependentmanner, reused RI a cttografts to rcgreas witlun 3 
weds. In Cootrsat, nellhet unconj lIgated Cal ichD M H nor a m i ,cture 
of lspccojugated CalirhDMN sod �lsco4) u’tsled 35.:44 )tad my 
effect on the growth ofRL 8CL xenogrsfts. The MED ofCMC-544 
in the Pr lysnphoni a model war 20 by conjugated Celi ehDMHflsg 
(Figure 5). Regreeelon analysis of the dose responac 01CM C-544 
from this and additional studies not shown in Figures connected the 
ED, lobe 53 rg conjugated Cal is IiDMH:lsg Read 119 6 3 TV R  
the MCD of CMC-544 iti the cL DCL model was 160 RIlill. 
CMC-544 adm iniatcred as 3 dome, I Is 4 days via either the 
ttnsraperalonca I or in traven oos route, lnsd almost idenlics I an titomor 
activity regardla a If the dose of the couple (dats not shown). 
Take11 together, these roanelta obtained with 2 distinct BC L teeno-
graft models clearly dcmon strate the abi I sly of C MC-544 10 cause 
egression of developing as well as 05151,1 i shed BCL lomore. 
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FInsare 0. Effect t nsa,i aettad ans’C011 nose Std44 and CMC.a44 Us RI BILL 
a,n..g:.ra, least nfaasuhaaat,l asli.0021 n’k..Gaadd on ddaInpIng II Cl 5tII 
WIstad!shed III OL BOL atnna,afta. Is Add ran  CAD TOanaaalanadmlnlslt,.d 
ass foam. I soars 4 days f,tatasttt ateonte say 23 to MAN ished RL OOL 
oanaU,tt.b,a,in9 mice that had beta p1rsates –ilh aszan,aeatad OF or a 
eednd o511 data 151. Add MY mat aBs adrniniatttad on da5 t than awls to east 
a and 9. ass poaihoa esditol. 05144 tone Is sht.an in attitedy e,cnain aqaloaleals 
and AMC’S44 dose Is,haJa’.,.1 Cal H ago ios USA . elm’ M. s Ad, III 

dnoitahoa ISCI. 

to inhibit the establish cocos of RL AT  L at this 4ose (data not 
ahow,t) Its contmst. CMC- 144, ad Lx 0 late rod i itttped toneal ly at a 
subopt i coal dose of 80 ikg eoojugatotJ Cs] i cit DMfI/kg an S doses, I 
EYEOPh days, ouppresscd the growth ofama II RL senogra fta Large 
ILL ACT, senografte, which had grown despite the higlt-do4e 
treatment with u’tcci,jiigots 05/44, were r,,other te4ted with CMC-
544 and regleased is response to the CMC- 544 tIntalaxent (Figure 61. 
This in the abqesse ofcalichDM ft the noconuga’sd an ti-CD22 mAb 
05/44 had no i pact OLt the gtorn tb of BC L xc a ografts and these 
05/44 eaaed SC I, * were at ill staseepibi e to CMC -544. 

Pharmaooklnetles ni CMC-544 1, nude mice 

To dnternsi its tt,e eansnl I cacis of CMC-144 chat were associated 
with the anti tumor effects, tuntor-beari n (euhct,tan eons Rt. B 
ly,nptt Dma) or nontumor-seeing nude 1111 received a aittgte 
tntrsperitoncel dose Of CMC.544 at 160 HA conjugated 
Cal icIaDMH/kg and sennn samples from these ni ice were assayad 
for the preeeo cc of CMC-544 l2sittg an a ,tzynte-] inked i nimis000s. 
aay. Ille men onoaseay was specifica] Iv designed a,ad Ca lid ated to 
detect anti body conjugates of Cal ich DMH .’ As shown in Figure 7, 
the can (- SE) And iraluas for nontt, ,xor-bearing and RL 
0 CL-bearing nude mice, respectively, were 2.6 – 0. I a,td 1.4 – 0,2 
gg/mL (CalicIoDMH r9uivalents of CMC-544), the t,, were 34.2 
and 35 hon ra, and the corre4pond i tag mean AUCw, values were 145 
And 93 1kg/ft’rnL in nonnt,aso,’_belong and RL BCL-boaring mice, 
re*pec tive 1w The difference between the A U Ca A values for nonl. 
mr-bearing ’nice and RL ECU-bearing otice was stati StJCa My 
eigni æcant IF C .05). The single dose of (MC_ 544 admit, ieee rod in 

Ic study prevented tite growth of the existing RL SCL mass for 9 
LIPS alter which rejnor meesurcmeJ,ts were not taken. The lower 
tystelsi i C exposure (A CCo.) of CM C-544 in tstJoor-buari ng mire 
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terse i’epsdtnneellyal ISO I Iameosea,ies larecriend eeelema,-bsa,Ina 
deem. Oee sma enlierise ewe Isre mire at 085mm time i In 3 
relrwtice paint, and saabod ts, lie Pari at CMC-aee As deambel ’a 
Ma,Iaead msnhadu. Too 514 ’a eaemaead as cal-CMOMH snsl. 

tItan []tat in itontumor-beadiag ,,IS oonatstettt with the uptake of 
CMC-544 by tire rulilor. 

DeterminatIon of MND of DM0844 In SALBIC nude mice 

Co do""" the MIs D of CMC _544, non nitnor’hearng nude mice 
� 110 animala/group) setsrc administered CMC-544 (80-640 g 

Coldu gated Cali OhDMH/kg ntrsperi toneaily as 3 doses, I every 4 
Food) and than soMw I was rnoni tored daily for ’ir to 50 days All 
mice receiving TOPIC 544at doses 1240 ’–4 or lea a of conjugated 
Ca] ictsDNoi,]cg Cu rn ved the entire pedod of I’ll uatioti  1 11 1). 
Howeve, at the lies] higher dose of 320 g/kg ofCMC. 544, ot, ly 4 
If ID (tticc were alive by day If  It the dose of  kg/kg of 
CMC-544 was rcgerded as the MN D of CMC- 544. It is interesting 
to ttote that the dose of 320 ’–gikg. which was the LDa ALI 
nontumor-bead hg nice waa curative and non lethal in It L B-- 
tynt pho,s c-bean tig (nice - This oba ervatioa is cons i steIn with the 
reduced systemic scpsis,,rc of nt,nor4eedng tnice versus 
hearing No ’mice as noted - CMC- 544 demonstrates strong antisunlor 
activity agaitist BC], senognafis with therapeutic md ,it.... At 
MED } of 24 and II in Ramas old RL xenogra II models, 
reapective ly, and cutstive i ad ieee (MNDJ1etCD) 11 2 ,it  1 5 to 
Ramoa and of, models respectively 

Co I loch vcly, these resutte suggest that CMC-544 not only 
prevents tI,e esteb I ishme,tt of 5 uheutaneo us BCL cenogrefla but 
also causee regression of eats bI iahed BCL xett ograut at doses 
tower thati It’ KIND dose, 

[1 
Discussion 

Att ti body-targeted chemotherapy is an emerging therepeutic stri 
egy that preferenria Ily delivers the cyrotos 10 agent to tumor cells 
and (a in its izes the exposure of notmat tiasues rest, king ut an 
improved therapeutic indes - a, CM C  544,p, ... no a new therapeu-
tic Opportunity for 01322 -targeted delivery of Fallen ...... fl As 
serious IS C211malignancies CO22 was chosen as a target for 
conjugate delivery for several teasons - CD1 2 is prefere,ttial ly 
expressed on both normal at,d ma1 i8tt ant eel Is of the mature 
B-lymphocyte litteage3O’ It is not csprcsscd on non -B -tympit oid 
cells inyeloid ITS, hematopoierie atem cells, betnasopoietfc 
precat IMF of I ymphocytes, or any other nott heemaropoict i 

lineage. CD221 chemotherapy is not ecpected cc affect 
specifically any tissue ttor expressing CDII and it shot,ld not 
inhibit the gcnsraeion of new B cells fro,n their hematopoietic 
Doug caitore Moreover. CD2 2 is otte of the better i atental icing 

otecu lea expressed on the surfece of mature and malignant 
cell and is ’tot roori nely shed into the extracel litter environ-- 
nient, The prea I in ice] anti tutmor acti vi ry of a number of CD2 2’ 
targeted imm unotox ins prepared widi various tienotox inc has been 
III mold ’I in Of] nteres tin this context is   recent cli,, lea I study by 
Krcitn,att at at in n,h i cIt a recombinant imttaunoroxin (ELI; 

so is as s,own to WAS conapi Ste retaiissi on in 65% 
C patients with chc,sso rafracto ry hairy cdl I eukennion thus tirriter 

,daunt ... by the choice of CD22 ae a targeting antigen. 
CMC-544 bound CDII with subasnoteolar affit,iry and eshib-- 

,led potent  do" -dependcn t cytotoxicity all at CDII - II-
lyt,aphotea cells. The CD22-Irradiated intracel I ular del very of 
Cal IehDMH stea Pont  effeeei no in ecenitig eytoroic activity than 
the ontargeted uptake of Cat i cit DMa This et, han ced potency can 
be ann bored roche do  internalization ’lid si,bseei,,ent intracet, 
left delivery of the 01322-bound CMC’ 544 - In co ntrasr, oncottj 0 
gated G5144 entibody had no effect on rIte growth of various BCLs, 
both i a som and III %M0 CMC- 544 cauced a doae-dependent 
regresaio ’i of BC L senografis growti ss subeitreneous solid tumore 
in athyni ic nt,de mice. Ole ... md the dma I opmont of Sot, growth 
a,id was also effective in cak,si,ag rcg,eeeioa of preexisting small 
Lid large established Jul. The growth of established BCL5 was 
Inhibited by CMC-544 at a dose I ess thajt one WILL the Fort  (240 
kg’k g) and due turn or-bearing mice of the tumor at half the 
Me  d)  The antirttnior effect of (TIC ALI torn,i es that both the 
targeri ag anti body ’I’d 7111 ,1 V kfH ate chemicn Ily linked to caclt 
otliec Neither uncotijugated 05/44 I unco,ajugated Cali cI, DMFI, nor 
their admit tt, re had any effect ota the 3Cr growth in vi no - Not 
Si, npri singly, in the absence of the targeting moiety, unconj uga ted 
Cal rehDMt 8 lacked a,ttittttnor,  Stoutest the dose evaluated, further 
1111i i ng the advantage of rumor-tn rgetcd therapy. Coneequently, 
we eottch,sI c that the effectiveness of CMC’544 obaejled in vivo in 
title study was a direct ,eon of the spec ill c and targeted deli not1 of 
Cal icttDMH to tt,taior cot Is - 

C’teonjogatcd 05/44, an lEG4 iaotypc anei-CD22 antibody, did 
not amount   sIte establishment of BC I. settogra fts nor their subse-

’tent growth. This Isek ofeffect of 05/44 in vivo is colt siseent with 
He ’nab] I ity to inhibit the growth of NFL in vitro  Human  Ig04 
antibodies fit complement poorly, arc poor, bind cr5 to Pc receptora, 
and, (hi’s, cannot s,tpport contpl omoae-d ependen t cytotox icity 
(O’DC) ,it en ti body-dependent ccitt, Ia r cytotoc ic ity (AE)CC). The 
lack of at,] it,, toor effect of 05/44 in the BC: L xcnogratI models was 
Am due to the itaboday of mutine FaR to mediate A DCC or bun no 

Table 2. MacI mun, tot a,sted nonleth& dose 01 C M0414 In node mice 
at 0M0444, swainal at 

easleacted C,ttnh OM Sskg nee natna, 54 
ion 
as 

No tat 
210 100 
020 40 
10, 20 
450 5 

cMcoe4 was edminiateled iaslapa,ibaed,,y as S em,,. I macrn e dena at 
aa,iae, dares Ad neetarst,-baelina (cam sica t 1 minmn,aapI at., Wee reek 
fund ’at ase mnnim,se or Is to 50 thas. Mac inane nnn,atsel our IMSiOt & 
e? day was me t,ishae onas St eh ice a,, and treaee Itiss bond 544e,aaiaes eftal 
11 dana 
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tompleitsetic to mediate CDC with lIumsn(jzeat) I go ant ibodlea tior 
Am the lack of accj "icy by 05/44 it,, to the rca i stance of the 
B- lympltoma ,Its toward ADCC or CDC becciase ci ndximab, an 
aati-CD20 chjcnaeric mAb, at a dose of 20 mgj]cg inhibited the 
establishment It RU BCL xca ogmfls in tI ads mice (data not 
hor Riattitnab is a chimrrie mAb with ’suntan died conatant 
region that ran modiste both ADC C and CDC aJtd till anti rumor 
activity of tituximab is coast dens with theea capabi I ities. 
Alt other CD22 -targeted humanized Igo I antibody, chat ...... be 
lice also been 5 howe to mediate both ADCC ajtd CDC. The 
Christ  activity of both III and epracolaumab is consistent 
with their ability to mediate both these activ i tics?3 11 Because the 
targeting aiui body in CDC 544 leaks these effector capabi Ii tics, 
(TOO S44 should not he regarded 55 ott itnmusotheraNestle agent 
bstt rather a Ct) 22-targetad cheinosha ra?cutic ageh. 

Who, se runt CMC-544 levels were annexed  the C!. of 
CMC-544 was approxiwatc]y 25 HE CatichDMH/mL serum (1.67 
pM) in both turn or- and it ontrt’stor-bearing mica. The t C,a values 
Ca lots] strd iii vitro for CDC -544’s cytotoxic activity against a 
series of BF lymphoma cells tanged from O009 to 0,9 ng Cs III it 
equ i vatentsimL (6-600 Or") Therefore, He maximum serum level 
of (TIC  544 (after a single intraperi tonral dose) was substantially 
higher than that needed to produce ty totox it effects in v ill0. C von 
the sys teal it t,2 of 35 hours for CM C’544, the dosing regimen Of 3 
doses, I every 4 days eansroo that a cottataa t and efficacious 

- tysremic exposure of C MC-544 is maintasaed over a 2-week period 
� j’ssu ttistg in tumor regression. The ALtCa. values of CMC 544 i’s 

tumo"-bearieg mice were or lower (P C .05 than in nontttteot’ 
bean lI gmice Suggesting that the cunjttgatc call be targeted to and 
absorbed by the lomor, thereby decreasing seratn levels of CMC-
544 in nitmor-hearing mice. ihe I is of CMC -544 its tulxor-bidding  
and nontunoor-bearing nude mice was similar. 

A number of 3 and  i m munotoxiatn have been evalu-
ated sa 5 tt.erapy for BCL, both rrct Ii ,tically and ohihnjcady’ 11 

and, although objective clinical reopottsea were observed, dose-

- 
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limiting loxit i rica of For agents suelt as vascular leak ayn drome 
have precluded their broader clinical use. ’I II’

 All additional mail-- 
ialg feature of the immunotox ins is their inamunoge a it ely in man. 
Patients treated with these agents developed all tibud ira thst nega-
lively effected the phsnaacokiaietics of chose agents and may have 
neutral iced in,,, antitumor activity 4 11 Clinical esperi estee with 
gemrsacumab otogamirin has damonsarared that it is relatively 
a Onimmetnogettic in humans. No antibody response was detected to 
either the targeting antibody nor tho Cal icloDMH- linker component 
of gem rusumob ozo art .....  in Rl5s3e 2 clinical trials ittvol yin0 
more than 200 patients? Based on the clinical experience with 
gem tueum oh ozogant icin, CM C’544 is likely to hr poorly i,amueo 
genie isa ntan 

In an moss ty, C MC- 544, as a potent antibody-ta rgtted ehemo-
tlserapa sat it agent, shows promising activity in prccl i oical models 

If B CL attd 11 15 provide a stons  stt titutnior thempeuti t advantage 
an ha Inans. CIA 544shoe Id he regarded as a targeted chetniothera-
peutic agent and not ass immuitotheraprutic agent, lid its safety 
profile a!toutd be tompared with that of chem otherapeutic agenta 
eunentl y used in the trestmaat of To Allmalignancies. Although 
aome toxicity may be observed with CDC  544 due to the porenoy 
Of Cal ithQMH its tsrgcrcd deli very is expected to result in less 
scyrto toxicity tliaal the non La rgrtcd systemic delivery of currently 
used cytototaic com bhtatioa choni others py. How extensively II, is 
agent an be used in a t i in ice I setting will he guided largely by its 
clinical safety ,it efficacy profile. COCA 544is currently being 
,indicted aa a targered chemot h rrapetat it for patients with non-
Hodgkin B-cell tymphoma in a mul tics liter phase I clinical trial. 
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Abstract Antibody-targeted chemotherapy with in,mu- antibody- Both rn5f44 and g5144 bound CO22 with 
n000njugat;s of calicheamicin is a clinically validated suboanomolar affinity. Competitive blocking with pre-- 
strategy in cancer therapy. This study describes the viously characterized murinc anti-CD22 mAhs ssig-- 
selection of a Inurine anti CD22 DAb, m5/44, as a tar- gesied that g5144 recognizes epitopo A located within the 
geting agent, its conjugation to a derivadve of conchs- first N-terminal Ig-like domain of human CO21. Anti-
domain (CalichDM) via either acid-labile or aced gable tumor efficacy of CalichDM conjugated to g5/44 against 
ffnkers, the antitumor activity of CalichDM conjugated SCL rcnografcs was mole potent than its mIff/ne 

� 

-. in m5/44  and its subsequent humani2ation by CDR counterpart. Based on these results, a calicheamicin 
grafting- Murine lgG I rnAb m5/44 was selected based conjugate of 95/44, CDC 544, was selected for further 

� on its subnanomolar affit,jty for CD22 and ability to he development as a targeted chemotherapeistic agent for internalized into B cells- CaTichDM conjugated to m5/44 the treatment of fl-cell malignancies. 
caused potent growth inhibition of CD22 human 
B-cell lymphomas (BCLs) in vitro The conjugate of mS/ Keywords B-lymphoid malignancies 

- CD22 - Cell 
44 with an -acid-labile linker was more potent than an surface molecules 

- Cytotoxic immttnoconjugatet - 
acid-stablc conjugate, a nonbinding conjugate with a Humanized andbody 

- Targeted chemotherapy, 
similar acid labile linker, or unconjugaled CalichDMH 
In inhibiting DCL growth. CalichDM conjugated to m/ Abbreviations 
44 caused regression of established BCL xenografts in 

� 

Achim 4-(4’-Acetylphenoxy) butanoic acid 
nude mice- in contrast, both uncnnjugated mS/44 and a AcPAc (3-Acetylphenyl) acetic acid 

� nonbinding conjugate were ineffective against these Xe- ATC Antibody targeted chemotherapy 

� 

nogralts- Based on the potent antitumor ac-tivity of m/ BCL IS celllymphonia 
44-CidichuM cunjugatc& m5144 was humanized by CalichDM N- Ancient -y-calicheamicin dimethyl 
CDR grafting to create 95/44, an lgG4 anti CD22 disulfide derivative(s) 

CalichOMA CslichDM acid 
FDiJoieph- t Xhandke.Da Arm&Iino 

CalichDMH CalichuM hydrazide 
CDR Complemenlarity determining region 

� Oncology Discevet-y Worth Iteacereb NHL Non -Hodgkin s lymphoma 
200/400A 401 North Middte,,,n Reed, 
Pearl River NY 10065! USA 

PBMC Peripheral blood mononuclear cell 
TAA Tumor_associated antigen E-mail: damlen tlwyeth-eom 
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- F, R- Hamsnn 
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- A- Lawson Monoclonal antibodies (mAbs) targeted to turner Own
K 

- Zj .,kcwicl, -Peot t I - S 
- 

Stephens 
- N. W... ciated antigens (TAA5) have been widely reactor varuo us Cetrtech R&D, Slough, UK experimental therapeutic approaches that laclude the 
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specific delivery of radioactive isotopes in the fonn of 
radioimmnntherapeutics, or or cytotoxic agents in the Materials and melliods 
form of antibody drug conptLgates [I]. Antibodies or 

� their fragments have been either chemically linked or Cell lines 
genetically fused to xenotoxins to produce immunotox-
ins. In addition ar.ti-TAA mAb(s), chemically conju. B-cell lymphoma (DCL) now Daudi (CCL-213), Rnji 
gated or genetically fused to enzymes, have been used to (CCL46), Ramos (CRL-1923), and RL (CRL-2261), 

evaluate antibody-directed enzyme prodrug therapy 21. and myeloid leukemia cell line Nh-eU (CCL-240) were 
Antibody-targeted chemotherapy (ArC) is now an to- as obtained from theAnerxcni Type Culture Collection 
cepted therapeutic strategy in which a cytotoxic agent is (ATCC. Manassas. Va., USA). The cell lines were 
conjugated to an anti-TAA mAb that specihcally binds deteunined to be mycoplasms free as determined by a 
to the TAA on the surface of tumor cells and is inter- polymerase chain reaction mycoplasma detection assay 
nalized, resulting in its intracellular delivery 131. This (ATCC). The all lines were maintained in RPMI 1640 
strateBy facilitates preferential delivery of the cyloloxic medium supplemented with 10% fetal bovine serum 
agent into the tumor cells and reduces nonspecffic tax- (PBS), 10 myth HEPIIS, I mM sodium pynivate, 0,2% 
may in normal tissues  glucose, penicillin 0 sodium 100 U/nil, and streptomy-- 

The AIC strategy was validated with the approval or on sulfate 100 kg/nh. 
gemtuzurnab ozogamicin (Mylotarg or CMA-676) by 
the US FDA in May 2000 [41. Gemluaumah ozogarnicin 
is a COBS -targeted inmiun000njugate in which a drapas 
humanized anti-4CD33 rnAb hP67.6. is conjugated via 
an acid -labile AcEut hybrid linker to N-acetyl nali - Female, BALB/C flu/flu (nude) mice (18-23 If were ob-
cheamicin dimethyl hydrazide (OalichDMH), a derive - mined from Charles River Laboratories, Wilmington, 
live of a potent cytotoxic agent. y-calheamicin [34]. Mass. USA and BALB/c mice from Harlan Laborato-
Calichta,dn- binds DNA in the rtdnor groove and nits, UJ. A}lmice were provided with food arid watcrad 
undergoes door dependent structural changes in islibitum throughout the studies. All experimental proce-- 
enediyne moiety to generate a di_radical that abstracts dams involving mice were approved by the Celltecli 

� hydrogens from the phosphodiester backbone of DNA Ethical Review Committee and Wyeth Animal Care and 
causing double strandDNA breaks leading to cell dtli Uso Committee according to established guidalines 
[10-12]. Gemtuzuniab azogamcin is approved for the 
treatment of acute myeloid leukemia (AMC) in elderly 
(o6) years of age) patients in first relapse who are not Monoclonal entibodies and CO22 antigen 
candidates for other therapies 1131. 

The AtC strategy could be similarly applied to A miniber of purified murine anti_CO22 mAbs were 
fl-lymphoid malignancies using an ininun000njugate of obtained from their respective vendors: HD239, 
N-aoeti csIichoaxrcin dimethyl ci iru]fides (Ca]ichDM) MYGI , RFB-4. Sf10.1 fit I (Santa Cruz Biotech. Santa 

� targeted to B-cell linaaospecific differentiation anti- Cruz. Calif.. USA), S-HCLI/anti-Lets 14 (Becton 
gens. CD2y is a 130 and  type I transmembrane glyco- Dickinson. Franklin Lakes, N.J., USA). 41C.B 128 and 
Protein that is selectively displayed an the surfaco of Told (Dakn Corp, Carpinieda, Calif., USA). In addi-
most mature B lymphocytes and their malignant cow> don, a panel of marine mAbs to hrnnan CD22 was 
terparts [14]. It is not expressed on the surface chamois developed using convenrionai hybridomo tecl’nology 

�lineages including hematopoietic stem cells and pre-B [23] and screened for isotype, cell binding, internalize-
cells [151. Similar to C033. 0022 is a sialic acid binding from on Daudi cells and on peripheral blood B cells, and 

� lectin (Siglec-2) and a member of the Ig superfamily [IC, binding affinity to human 0D22-niFc antigen. A human 
71. Its N’tern,inaI kgVlike domain recognizes s’,6- CD22-ntFc construct encoding the entire extracellular 

linked terminal sialic acid residues on glycoproteins on domain of human CD22 genetically fused to the be 
the surface of cells that interact with B cells and regu- portion of marine JgQ I was prepared and expressed in 
]ates activation of B cells [15-17] Antibodies bound to NSI) cells. The humanized 1g04 anti-0033 niAb. 
CD22 are rapidly internalized [18, 19] making CO22 hP67., and its conjugate of CaliohDMH, gemluzumab 
ideally suited for targeted delivery of ctotoxic agents ozogamicin (Mylotarg or CMA-676), have been de-
(20-22]. Using a murine ansi-CD22 mAh, m5J44, as a soribed previously 5, 91. 

� CD22 targetingageat, she present stud)’ demonstrates 
Patent anhitumor, activity of m5/44 conjugated to Cal. 

� chOM. It further describes humanization of in5/44 by Cloning of mS/44 V.region genes 
CDR grafting to generate g5/44, a humanized IgG4 anti’ 
CO22 mAb used to create a CO22-targeted conjugate of Total RNA was prepared from m5/44 hybridoma cells 
CalichDMfl. This conjugate of CaIichDMH, like its using the RNeasy kit (Qiagen. Valencia, Calif., USA), 
chancecounteipart, causes regression of established RNA was reverse transcribed to cDNA using the 
DCL xcnografts in nude mice 

- Clontech (Palo Alto, Calif, USA) cDNA Advantage 
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C reverse tramscnptase icr po]yrnerase chain reaction Conjugation of anti-CD22 mAb with calicheamicin 
(PeR) kiL. This oDNA was than used as the template for 
POR using a set of "forward" degenerate prhnres Jr.The marine anti-CtJ22 mAb mS/44 was covalently 
signed to anneal to DNA encoding the conserved signal conjugated on the s-NH2 groups of ]ysines to either 

-.sequence, and a reverse primer annealing to DNA CaIiehDMH win the acid labile AcPAc ((3-acetyiphe-a,] 
1), 

encoding the framework 4/constant region junction nyl)acctic acid) linker or to Knuentyl y-c4]icheamicin 
PCR was performed using Amplitaq cnyme and buffer ditnethyl add (CalicliDMA) with the acid-stabic Amide tre (Applied l3iosystems Foster City, Calif, USA). The linker 1251. The humanized version of TIN44, 0/44, was On resultant PCR products were cloned into sequencing conjugated to CalichDMlT with the acid-labile AcBus in vectors (InVitrogen TOPO-TA elontog kit, inVitrogen, C-(4’-acetylphenoy) butanoic acid) linker [9]. Attempts a Carlsbad, Calif., USA), and the DNA sequence was to conjugate mS/44 with CaliohDMH using the Again ay 

40 
deterniined N-Terminal protein sequencing of the linker resulted in aggrcgatcd conjugates and thus were 
purified antibody (from hybridoma) was used to confirm not evaluated. After the conjugation reaction, conju-- in that the translated sequences corresponded to the o’ gated monomeric lgG antibody was separated from the 
served protein sequence (data not shown). aggregated conjugated antibody by gelparaati ncon 

chromatography. Only the enocomesic IgO conjugates 
Plosmid construction and expression of chimeric 

as demand by the size-exc]usion profile of the antibody 
constructs conjugates were used in various inveatigations. The 

AcPAc.Iioked conjugates of mS/44 had an average Ca]-- 
The marine V-region sequences ways c)onod into the icheamicin loading of IS ig of CalichDMH per mifli-- 

� expression vectors 
plays 

10.1 and FAIR 14 [24]. These are 
gram of the antibody protein (1.6 MJM). The average 

vectors designed for the expression of light and heavy drug loading of the Ainide-linked tmlicheamic’iu, conj u-- 
chain, respectively, containing DNA successor constant 

gates was 20 ago or CaIichDMA per milligram of anti -
ad regions of human light chain and human heavy body (I. M/M). CMA-676 is comprised of humanized y-4 

chain, The VL DNA was suholnued into the light chain - 
’304 aoti-CD33 trust, hP67.6, which is linked to Cttlth

 

-

expression vector, creating plasmid pMR 0 (544 eLy. chDMH via he AcEut linker with an average drug 
my The VH DNA was suboloned into the heavy chain 

loading of 35 pg of CaIiohDMH per mi]]igran of hP67.6 
expression vector, creating plasinid PMRI4 ($44 CR). 

protein (3.2 M/M). All conjugates were confirmed as 
Transient cotransfection of both expression vectors into having low endotoxin (C In EU/nl) as detennined by 
CR04.76 I cells generated chimeric cS/44 antibody. 

the Limulus amcbccyte lysate test (BioWhitta cr.  k 
Trans feotions were carried out using Jipofecttumine re- walkersvjlle, Md., USA). 
agent according to manufaotcwer’s inifiri UnVi-- 

re trogen, Carlsbad, Calif.. USA). Mutations to CDR H2 
wcrc carried out by a PCR approach, using oligonuc]e-- Cytotoxicity assays 

to otides with specific mismatched bases to introduce de-- 
sired codon changes, Ramos and Rail BCL and HL-60dileukemic call P0 

id 
lines were cultured in the presence of various 000cen-

It artery of unconjugated oa]ichearnicin (CalichDMH), 
Modulation of antjCD21 mAb bound to B cells unconjugated anti-CD22 n;Ab Tani NAc-7-calichc-

amicin derivatives conjugated to tn5/44, or CMA-676To Pertpheal blood mononuclear cells (PBMC5; isolated 
. 

Calicheanticin conjugate concentrations were based on I - from human blood) or BCL and anti-CD22 mAb were the content of calicijeamjcio equivalents. Concentrations ad mixed (0.5 pg of mAb/Sal 5 cells/mi) and incubated on of unconjugaced mAb were based on protein content In tee for 60 min after which cells were washed. The anti- 
- 

Ninety cadmium all viability was measured by propidi-11 
To 

bo1y(reated cell suspensions were then transferred to a Therybudefli exclusion and analyzed by flow cytornetry 37CC. water bath for timed intervals between U and 24 h. (FACS0rt, Becton Dickinson lmtnunocylonletry Sys-- At the defined times, tubes with cells were immediately tern; Becton Dickinson, San lose, Calif., USA). The returned to iced (4t) water. Tubes were centrifuged and region for viable cells was set using both the forward the supernatant removed to quantify the presence of light scatter and red fluorescence properties of the cells. mttrmne rgo by ELISA in order to confirm that the Nonviable cells lose their membrane integrity, shrink in antibody bound to the cell surface was not shed in the size, und ultow diffusion of Pt in the nucleia to bind surrounding medium. R-Phycoerythrin.conjugated cellular DNA resulting in lower forward light scatter dotskcy antimouse lgG (H -L chains) antibody (Jack- and increased red fittorescence. The loss of vitibility was son lnmaunoresearch Laboratories \Vest Grove, Pa., determined by the loss of cells from within the gated USA) was added to the cell pellet, and samples were region defining viable cells [26[. The average number of Is maintained in iced water for I h ttwn washed as above, viable cells per sin replicate cultures was calculated. The Cells were then resuspended In wash buffer and analyzed percentage survival of BCL c.eus in these cultures was by flow cytometry to detect the antibody bound 10 the calculated using the following eqoatjon percentage 
cells survival Unsheathed of viable cells in treated cut-
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lures) / (number of viable cells in control cultures). ICs0s regenerated by washing the hiosensor chip with IS d of 
(with 95% conscience interva]s) were calculated by to the regeneration buffer (10 myth NaOH and 200 mM 
gisuc nonlinear regression add are reportrd as the call- NaCb) for 30 s, followed by a stabilization trine of 2 mm 
c-heamictn concentration from each treatment group that before the next cycle. Kinetic constants were calculated 
causes 50% loss of cell viability, by nonlinear least-square regression analysis Using a I 

l_angmuir binding Curve Alums model and BlAevalua 
Pon program (version 3.0 ThAcore), 

Humanization of rn5/44 into g5/44 

The methodology described by Adair at ii. [27] was used Subcutaneous BCL xeoogralts 
to design (AIR graftedvariants using selected human 
acceptor frameworks. Genes were rk$igned to encode Femaje, athymic nude mice were exposed to total body 
the grafted sequences gEa and gLa, and a series of irradiation (400 rad) to further suppress their residual 
overlapping oligonucleotides were designed and con- immune system and facilitate the establishment of BCL 
structed A PCR aawmbiy tathniqite was einp)oyed to xcaognifts. Three and Mter irradiated mice were An.  
colasirtiot the CDR.grafted V -region genes from these jectid Sc with IXI 0’ Ramos or R aj cells onervaided in 
oligonucleotides 281. The grafted variants gLh and MaLrigel (Collaborative Biornedictl Products, &llord, 
gHh-d were constructed from the parental grafts gLa Mass., USA) diluted I I in RPM! 1640 medium, in the 
And Shia by PCR mutagenesis, using olignnuoleotides dorsal, right flank. When the tumors reached a mass of 
with specific mismatched bases to introduce desired co 0.3-0.6 g, they were staged to ensure uniformity of the 
don changes (see below), tumor mass (a 7 to 9 mice/group) prior to the ado-tin-

Competition or CD21 binding among nmurine administered i.p, in sterile saline (0,2 ondirminaft on day 
and humanized men I Ind the same treatment was repeated twice, 4 days 

apart (Q4Dx3). Doses of conjugated CalichDM were 
MomMa antibody mS/44 (final concentration of 600 oW based on the quantity of calicheamicin equivalents. 
in]) was added to humanized, grafted antibodies (in the Leagth and width (in cm) of the tumors were measured 
range of 0-015-1 5 tg/ml) in a P6-well plate. Ramos cdts at least once a week and slick mass was calculated as 

SKI ,5x1 0’) were added to the wells, and the plate was tumor mass (g) 0. 5x(tumor width2Xttimor length). 
incubated On ice for I h. Control wells contained 1.5 g/ Mean (– SEM) tumor mass for each treatment gzoup 
nil of either humanized grafted antibody or ni5/44. The was calculated and compared to the vehicle-treated 
cells were washed twice with wash bufir (PBS + 5% group for statistical significance using a one-sided -tesL 
PBS) aflrr which secondsrv antibody, dlher RPF.-coo- analysis of variance and subsequent pairwise compari-
jugnted donkey antimouse lgG (H * 1. chains) (Jackson sons to vehicle tith the error term for the rded based on 
lmmuncreseamch Laboratories, West Grove, Per, USA) the pooled variance across all trcatment groups. Tumor 
or FITC.00njugated goat-antinlouse lgG (N + 1_chains) mans values for each treatment group were recorded up 
(Zymed, South San Francisco, Calif, USA), was added to 50 days after the initiation of treatment or until either 
and incubated on ice for I It cells were then washed tumor_hearing mice died or the tumors grew to 15% of 
with wash buffer and analyzed by flow cyrometry. the body weight, at which time these mice were huma-

nely eurhanized accurding to institutional regulatiuns. 
The number of tumor-free mice at the cod of each study 

Biosensor analysis for each rieato]ri,t grottp was also recorded. 

Biosensor analysis was carried out using a BlAcore 2000 
(BlAcore AB Uppsala, Sweden). CD21-mFe was RflsIalIs 
covalently immobilized on the N-hydroxysuccinimide_ 
activated carboxymethyl dextran-coated biosensor chip Modulation of aoti-CD22 nAb bound 
(CM5) using a standard amine-coupling chemistry at a to ba lymphoma cells 
protein density of approximately 1,000 resonance units. 

5 Samples of antibodies or their calichenmicio conjugates A pane] of Il rouTine roAbs was made against human 
were diluted in the I-TBS buffer (10 MAY HEPES. pH 7.4, CD11. Three antibodies from this pane! (m5144, m61 
000tatning ISO mM NaC, 3 Out EDTA. and 11005% 13, and m38) were selected for Further evaluation 
polysorhate 20 [vIv]) and injected in the concentration based on their subnanomolar affinity for CD22-mnPc 
range of 1-100 IM over the CD22-niEc_coatal biosen- (K D-60  -500 ), and their ability to bind and 
sor chip surface at a flow raw of 30 il/,nin for 3 min to modulate CD22 on the surface of Daudi BCL and 
Allow for binding. Dissociation of the bound antibody PEMC cells (Fig. ha, by The modulation of surface-
was monitored after washing the biosensor chip with the bound nAb as defined by the loss of surface display of 
HAS buffer for IS main. The autigenic surface was the bound mAb was evaluated by flow cytometry. 
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Qf A Bm5f44. These observations suggest that m5144, bound NI I re- Datidi 

- Nominal to the surface CO22, is rapidly And almost completely 
]incells 5I44 (190%) modulated without rearsover he 24-h 
ed Period. The lack of any delectable antibody in the 1:1 1 on so culture supematants, combined with the rapid moilu-
IC- 5,5144 touch of the bound mAb, is indicative or the inter-

� a m38 radiation (if the mAb bound to the cell surface CD22 . 4b 40 Based on its ability to bind human C012 with high 
---------- aThnity (K0 200 pM) and internalize (modulation - 

Without shedding) in BOLs, m S/44 was selected for  20 further investigations. 

.  al mGil3 
Caltchea,nicin conjugation ofiai/a 05101520253035 06101520253035 

inhDM 
Modulation period (mm) Three linkers were used to covalemly conj ugate Calic-- 

derivatives to mAbs and the chemical structures of 160 
- these are shown it, Fig. 2- CalicltDMH can be conju-- 

of 140- Ral 
All 

m gated to mAb using the AeBut or AcPAv linker. The 
IC 1 20 - AeBut linker is the preferred linker based on our expe-- 

rience with the currently marketed agent, numerical5,
 OzoZamlcin (Mylotar, CMA-676). Both the Al and 

to os the AePAc-linked conjugates include an acid-labile by. - 
Ly drazone functional group that undergoes hydrolysis at bi 60 - similar rates under acidic conditions, releasing Calic - - 
re - 

j 
RL hOMH from its covalently conjugated state 91. Unlike 

a 20 the conjugation of humanized mAb to Calich.IDMH via 
it the Ac9ut linker, similar conjugation of murine nAli 
IS 0 

- 3 4 24 0 0 4 
resulted in significant aggregation, rendering the marine 24 0 0 4 24 

Modulation period (IT) 
mAb conjugates unusable. This problem was avoided by 
the use of the AcPAc linker that allowed the generation 

or Fig. lne Modulation of n,Abs boansi to CJ21 aapmsd so As of conjugates from which CalichDMH can be released 
it surface of normsl peripheral b]ood-derjved 8 cells and BCLs. tinder acidic conditions. Thus. 5,5/44 was conjugated to Ann -0O22 mAbs were allowed Co hind em 4t to either Daudi CalichDMH using the acid labile AcPAc linker and to acts (a) or normal riphe i-al blood B relic tb), a ad was]Iad (0 Cal ichu MA using the acid I able Amide linker. CM A I ne a mewaswill mAb. The B ceLls acne further ma intainad a I 3PC - 
it  Car varying leisgths of lime up to 30 lain utter mhirh the surface b76, an Aspen linked conjugate of humanized and-- 
A 

reten no11 of rise anti. CD22 nsA 1  assessed by i ad ircec CD) map, was used as a nonbinding negative control inmunofiuores-cenc analysis. A similar eniuusrion was cnnducned conjugate in experiments using 0D22 CD3Y 8CL5. a sing that distinct a CLe (C), except that the module lion porind (F WOO etti(ded to 24 h 

In ’itro cytotoxie activity of calichean,icin conjuaated 
to anli-CD22 order

 Shedding of more  from the cell surface as assessed by 
ELISA was shown In he balow the limit of detection, The effect of mS/44 conjugated to CalichDM with the 

- 

consistent with their high Albert)binding to CD11. AcPAc and the Amide linkers, on the growth of While each of the three mAbs bound similarly to CD12 CD33 Raji and Ramos BCLs was camined in 
� CD22 on B cells (data not shown), n,Ab mS/44 can  vitro. CalichDMH, unconjugated mS/44, and CMA-676 

� onstratcul the maximum modulation, with 50% of the were used as controls. As shown in Table I, both 
- initial surface-bound m5/44 no longer detectable after 

can. 
jugates of mS/44 inhibited the growth of Ramos and 30 mm. In contrast, mAb trifle bound to, but failed Raji bCLs. The AcPAc-linked conjugate of m5/4 was 

* 

to modulate from, the Daudi BCL surface (Fig Ia). 4-fold to 8-fold more potent than the Amide -linked Similar rank order of modulation {m5/ conjugate of the same mAb. The cytotoxic potency of 
� 44 > rn38 

> rend/lid was observed using PBMC the anuide-linked conjugate of mS/44 and unconjugated (Fig. Iff, The modulation of the cell surface�bound CalkhDMH was similar. Unconjugated mS/44 had no 113/44 was further confined using CO22 + games, effect on the growth of either BC). at concentrations no Rail, and RI. BCLs (Mg. lc) Each of these BCLs to 100 pg/n,?, demonstrating thai the potent growth-
� showed >90% modulation ui the hound m5/44 over inhibitory effect of cD22-cargeted conjugates was due to the 4-h period. Examination of these cells after 24 Ii the cytotoxie activity of CalichDM. CD33-targeted failed to demonstrate any membrane reappearance of CMA-67c, in spite of the presence of the acid labile 

- - 
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of ’he labile aced to cOFUUgste O5 Ud3’ �a I03 e1ts/nIe 
CaLirhDM deny5 U ve to the 
taroetias mAb. Roth the 
Achat. arid AcPAc.Iimked AcSui 
Obarfacurcal an acid_ 
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labile hydrazanc ruticti anal ii 
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N&*L 

NAc-caicheamjcln 

Yab 
Among 

NNr%Y 

0 
NAC-Calicheamlcin 

Actor linker, was 10- no 260 boldless potcol in Anirib- the Aniide l(nker at a dose of 160 Lg/kg Of conjugated 
itilig BCL growth than the CD2-targeted AcPA0-linked C]ichDM inhibited l growth in both models This 
conjugate of mS/44. In Contrast. CM4076 was lorded dose of colthgated CaliChDM has been shown to be 
more potent than tile CD22-targeied conjugate with lower than its maxinluln nonlethal dose and optima] for 
acid-labile linker in inhibiting the growth of its antitumor activity [25], in contrast, the nonbinding 
CD72tD33  1IL-60 myeloid leukemic cells. These conjugate, CMA-676, and ’135/44 (administered at a dose 
restt]ts demonstrate that CD22-targeted delivery of of S mg/kg equivalent to the antibody qu8nIty in far 
CahcfiDW can produce a potent and specific cytoto4c calicheanticin conjugates) were ineffective against the 
activity against CD12 r heads. BCL xenografts. After confirming the ability of ii,5/44 to 

target and deliver calichOM to BCL5 and cause potent 
anti -BCL activity] m5/44 was humanized to create g5/44 

Antitumor efficacy of CD21-targeted calioheamicira for rurther evaluation As a CO22 -targeted dnig4e]ivery 
immutioconjugate against B-lyn,phoma xenogritfts agent. 

CaIichDM conjugates of 1135/44 were examined for their 
antitumor efficacy against s.c. Ramos or Raji BCL be  Cloning and exprcsion of chimeric 5/44 antibodies 
nografts established in nude roke. Conjugates of Calic-
11DM derivatives were administered i.p. as three doses A PCR approach was used to clone the V-region gcncs 
injected 4 days apart (Q40x3) [25) in BCL xeaograft- From hybridoma m5/44, and the DNA sequence was 
bearing mice. The antitumor activity of CalLchDM determined and translated to ,evenl the protein sequence 
conjugates agarnst Ramos BCL xenngrafts ttnd Raji (Fig. 5). Vectors expressing a chimeric version 

or 

this 
BCL xenografts are shown In Figs. 3 and 4t respectively, antibody, with the mouth V_regions and human per.  
CaltehoM con) ugated to m$/44 via either the AcPAc or start regions to light chain, v-4 heavy chain) were 

Table I Cyto toe is lorway or ceLirheaullid is conjuaaeea aa inst which the "Ho £l nuanber th each catwut "se aitomcse red by hamata BCLu in vitro. Human B lymphonac cell, were stilt iured for their at esi on of Pt and detecLeci by flow careful ry. Coucentra-- 90 It its the prcaece of stairs conceiatmtions of caLkhDM 
- 

lions of the cot3ugates or CalichDM dcnvativfl were based on the d en ’a ELVeS coujarred to rnS/44 with either the Atnide linker or the cc ltcheauiicin equi ought (am) and in, restructured such m5144 ArPA0 Its ker. cD33.targeted CMA-616, or CaIichDM H. slier was word based an its protsi Coneen Lratiofl 
Treatment lcse KIM or eaticheanicin eq aivaten 

) 

cn22C1>33- Raji cn22c181 Ramoa CD22.CD,3 )fl4Q 
Anti -Con mood ni5/44 anconingaled 

> 00 kK/rut >100 IuejmL WOE determined CaLichDMH 0.41 0.055 05 AnLi-CD22 m5i44-arthde.C5ILChDMA 0.34 0.04] >61.6 Anti-CD22 nis/44-ACPAe-CaLichDMfl 0.08 0.005 7.5 Anti-Cn33 blind .6.AcSuL-Ce]iehDMH (CMA.7e) L .63 1.283 0.1115 
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assembled. The m/44 VU sequence (Fig. Sn) revealed a 
potential ad-finked g]ycosyla:ion site in CR112 (seat-
due NS5). In addition. a lysine residue within CDR-H2 
(K60), a potential site for calichcsmicis, conjugation, 
was of concern, since calicheamicin conjugation close to 
the antigen binding site might be expected to interfere 
with its binding to CD22. The following cnnstnlcts were 
made to assess the effect of removal of these residues: 
cH-N55Q, cH-T57A, and cH-K6OR. The NSSQ and 
T57A changes ablate the glycosylation site by changing 
the amino acid sequence away from the consensus N-X-- us; 

the K60R mutation replaces the potentially reactive 

1.5 Treatment ’P 04D4 
�e-- Vehicle 

4 
I _t__ iii /44AaPAt.Ce 

I 
* me/44-AmIde-oalich. 

------OtA476 

0.5’- 

£ 

lysine with the simJlarly posiLively charged residue 
arginine. The resultant IF variant plasmids were Co 
trans fec Led with the at plasmM to generate expressed 
chimeric antibody variants. They were than analyzed for 
binding affinity to CD22-mFc protein using a BlAcore 
assay (Table 2). Removal of the glycosylatjon site in 
construct T5IA resulted in a 2- to 3-fold faster on-rate 
’nd a significantly slower off rate compared with the 
hinseric, giving an overall improvement in affinity of 

approximately 3- to 5 -fold. The N55Q mutation had no 
effect on affinity. This result was unexpected since 
removal of any carbohydrate alone (the NSSQ change) 
apparently had no effect an its binding to CD22, 
therefore the improved affinity requires the specific 
T57A change. One possible explanation is that regard. 
less of the presence of carbohydrate, the threonine at 
position 57 exerts a negative effect on binding that is 
removed on conversion to alanine. Replacement of I’,-- 
sine at position 60 with arginine (K6OR) had no effect on 
affinity of the antibody, and this change removed a po-- 
metal reactive site that might have negatively impacted 
the affinity of in, antibody after its conjugation with 
caliclieamicin. Both these mutations (T57A and K6OR) 
were therefore retained in the CDR-H2 sequence of the 
humanized heavy chains. 

Ga � 7 CV ’’ I , Humanization strategy 
0 10 20 30 40 50 

Gennline acceptor frameworks were selected from hu-- Tumor 0rowth period lOess) man VU subgroup I (VH l-3/DP-7) [29] and human VK 
Fig. 4 Effect or CelichDM conjugated to ms/44 Os, the growth at subgroup I (012/0PX9) 1301. For the heavy chain, the 
Raji BCL nermgnifis. Subcutaneous tumors were established to an framework 4 acceptor sequence was derived from hu’ 
average ness of 300 m sflcr lehich CatichOM eonjugataa at nsi man J-reginn sequence Jet 4; the human 1K -I sequence 44 were adn,cnistered at 160 pg or conjugated CalicbDMJk!. To... was used for the light chain framework 4. Figure 5 such dosa were administered 4 days apart (Q4flx3). The COIl- 

of Ca targeted shows the protein sequences of the m5f44 heavy and "Ingle lchDM H (CM A-CC) was used as a 
nonspecific "pub se  Unconi tigu ted it 5/44 at 6 mg/kg we ’dd light chains Compared pared with the human acceptor frame-
sS a cootroi. Resut is are pteuented as mean tumoy mass – SEM works, and fish  the designed grafted sequences. The 
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4) 5/44 Hoaw Chain Sequence Alignment 

20 20 30 40 50 
Is avQLQQsoTVLARpAsvsb8soxAs GynTxywm QRpGQGLEno INP 

02-7 0V0LVQSGA3VXKPASVtVSCKAR WVRQA?000LF4MO 
* 

got d  VQLV0SGAZVflflAsvxVSCXAS GflrrNrqIE ont. 

60 70 80 90 100 
V4 0NiflTflflC.KG lAnrAvTsAoTAybmLssLrsEosanvon EGV)TYG 

oW 7 x,Qa RvThTRDT8TSTVflhILSSLnEOTAVflca 
* * * 

has  GIWWrATYRRIqLKG aATLTAOTSTSTVnSELSSLRSZOTAVnCTR SOYGNYG 
gsa 0IkTflTY&PiLKc VTHraDflTsTvnLSSLksEoTAVncn EGYOlYG 
gate ontYAflflXPQ asATrnOrsrsTv,mLssLRSEnTsnycTRindicates 
gad aNerYAflRSXyQn RV)rr7n1F5TSTVimL00LRS0TAVnCTR oYGNYe 

210 
MPAx WOQOTLVTVSS 

was N000TLVTVSS 

gona-d AWPAT WOOGTL’nvss 

B) Light Chain Sequence Alignment 

10 20 40 
Vi. OVVVTOT?LSLPVSW000VSISC RSSQSLMSYGNUTLS VuxiGop0LtIy 

chat, DIQMTQSP S SLSASVGDRVTITC flQQKp0ApKLL IV 
* 

gLa DVQVTQSPSOLSASVOD2V,ITC RSSQSLAJIOVO}trFLS WvLHflGKPQr.,.IY 
gLb DVSWTQSPSSLSASVODRWITC flSQSIJXsYC)ITFLS WV.IHICGKAPQnL1Y 

60 70 80 90 
VL IorRps 0VFDRFTcsasoTo?TLxIsT:xpeoLGffyc &ocTJQpY1 

On 9 CVPSRP SOSCSGTDflLTIE SLQPEDFATrYO 

gca-b GIS21RpS GVPDflS000SGTDFTLTISSLQPEOPATnC LQGTXQPYT 

100 
VL F000TatLEIXE 

* * 

duct FOQGTKVflKR 

FOQGTflIXR 

� CDRs are shown according to a combination of the 
- sequence h ypervtu riabili ty definition [31] and the simo, Teblm 2 heading of chimeric 5/44 I’d its mute nte to CO22. Humes, 

turn! dehnition [32]. In practice, this beans that the CO22-mpc fusion protein was captured 01 andmotsse IgO 
Fc.specif Ic a, tibos1y-cosicd bioecnaor chip. The binding of cm-larger seçuence-based Iimis  apply to all CDRs except nitric 5)44 and isa three mutants to cantlirel ChiCUR-HI which comprises treat H26�H35 The sllidicd using atArert The chose mutetions we locatical in the 

alignermand shows that there are 22 framework differences Mac oil hr vane ble domain or the heavy chain or chinwric 5/44 
between the donor and acceptor heavy chain frame-

Mists (ion K (1100), K,, K,aM works. The light chain alignment shows that there are 27 CDRH2 5/MI (A urn), !/s (x10 Is) 
M framework differences between the donor and acocptor 

sequences. At each position of sequence difference an Muninc VH 2.7 .t 39 On  
analysis was made Of the pa Lenttl of the mon ne residue N 55Q 5.8 1.9 3.3 0.3 
to contribute to antigen binding, either directly or 757A 7  0.5 0.7 0.07 
thdirecc)y through effeczs on pueithg or at the VHfVL 

KoOK 5.0 IM 2.0
 .. 
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Fig. Sob Carl i we it, hi bitton of the binding or all anti, 
CD22 m At 3/44, to Rsntoa BCL by LIS hawildit versiollo 

en]hld by corn bina(ions of four distinct grub of heavy China 
fact, it)  and two distinct 5rfle 01 Ii gin chain (gLo, gLb). 
Increasing en aceni rations 0r the amounted her were mixed with 
the tued concen L ration of n15/44 and then all owed to hind to 
Rcnire ICL. Binding of the niurine utAh, m5M4, was monitored 
by indirect icttmun ofluoreseence a oe]ysis us�Lng flow eyE ometry. The 
chinieric version of m5f44 (eL ch was also seed itt this evolution 

� as a positive control 

in terrace. If a murine residue was considered important 
and sufficiently different from the human in terms of 
size, polarity or charge, then that marine residue was 
back-mutated into the human acceptor sepience. In this 

� way, four VH grafts and two VK grafts were designed, 
Shown In the Fig. 5. Grads this and gHd contain 

three additional human residues at the C-terminaL etid of 
CDR 112  This portion of the CDR is not at the antil 
binding surftc, and to reconstruction of human residues 

44 can be tolerated. 

M 

- Characterization of humanized variants of anti-0O22 
nAb 

The vectors encading grafted variants were cotransfect-- 
ad into CARD cells in a variety of coo]binat)orn and the 

A-’ 

expressed bumani2ed mAba were compared with the 
chimeric 5/44 antibody. Binding activity was assessed in 
a competition assay, competing with the binding of the 
original m5/44 antibody to Ramos ECL (Fig. 6). The 
binding of each of the eight grafted variants to cell 
surface CD22 was indistinguishable from that of the 
others. This suggests that heavy chain residues A07 and 

69, and Eight chain residue V3 are not i mporsaii t for 
antigen

 

binding and can be replaced by the human res-- 
idues. Each graft was found to perform more effectively 
than the chinietic antibody at competing against mS/44. 
Hence Cfl12-binding activity was not diminished by the 
CDR graftingprocess, and was slightly improved. This 
modest improvement is most likely due to the TS?A 
change present in each hcat chain graft. The intro-
duction of the three additional human residues at the 
end of CDR-H2 (gNc and gEd) did not affect CD22 
binding of the grafted mAb. 

Since all the grafted variants were fully active, the 
graft combination of gL4-ghd with the least number of 
murine residues was selected for further studies. The 
light chain graft all has six donor framework residues. 
Residues V1, "4, 1_37, and QIS are potentially impor-
tant packing residues. Residue 1433 is at the VH/VL 
Interface. Residue DO is a surface residue close to the 
CDR-L2 and may directly oonuiute to the antigen 
binding. The heavy chain graft gwd has four donor 
framework residues. Raiders El and A71 are surface 
residues close to the CDRs. Residue 148 is a potential 
packing residue. Residue T93 is presenl at the VH/VL 
intedace Of these residues El and A71 are found in 
other germline genes of human subgroup I. The selected 
humanized lgG4 mAb with V-regions She and gfld is 
Safe rrcd to as piano 

Identification of CD22 epitnpe recognized by g5J44 

The ability of humanized anti-0O22 nAb, g5144, to in  
debit the binding of various fort anti -Cb22 mAbs to 
CD22 was evaluated by biosensor analysis using a BIA-- 
core (Fig. 7). Many of these murine mAlis have been 
characterized with respect to their binding to defined 
epitopes on the eatracellular domain of human CD22 133 
36]. As expected, 95144 binding to CD22 camblocked 
subsequent binding ofmSj44. In addition, binding of two 
other anti-CD22 mAbs�HD139 and S-HCLI/anti-- 
Leo 14 (reoonizing epitope A located in the first 1g-like 
domain or CD22) 134, 35)�was also inhibited by m/44 
hound to CO22-mFc. In contrast, three other anti-CD22 
014 bs�RFB4 (recognizing epitope B tocared on the third 
Ig.Itke domain of CD22), 41L 28 (recognizing the see 
and jg-like domain of CD22), and TotS (rccognielng 
epttope C on the fourth Ig-like domain of CD22) ill 
35].. were still able to bind to CO22-m1L in the presence 
of gs/44. Prior binding of g5/44 to CD22_mFc also 
inhibited the subaeucot binding of anti-CD22 niAbs. 
&JlO. IHI I, MYOI3, and siisi/] 3. These results suggest 
that g3t44 and is miurinc cottnierpart, m’44, both tee-
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% labeled, 022 
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ND239 A I  
ShfCLI A I  
RFB4 B 3 

� ThIS C 4 
41<S120 2 I 

m5144 7 7  
mO/IS 7 7  

� SIlO 7 7  
MYGIS 7 7  

F(. 7 CiftoL of htunzjsized nti-CD22 mA b 95/44 on the hb,diog Incubation of Ramos BCLs in vitro with Caji chDM of virious mIrine atitj-CD12 mAha to httmas, CD12-mpc detected conjtjgated to g5/44 via either acid-labile or acid-stable by biosansor analysis. Various muritie anti-0O22 mAba atre 
-mFv 

pgmJ) 

(S inkers inhibited heir garotte in vhro with potency indivicuellCanallowed to hi nd CDI2 imjnobilizer o 
bioseneor chip that had been pretreated (100 read) Win ciiher similar to that observed both its morine counterparts 
ant-CD21 mAb 55/44 or anti-CD33 mAt, hP67.6 (coc,Lrol ni.Ab). (data not shown). The ability of CaIichDM derivatives Pcrc,ntage ltshibition of QlLa]�ine niAb birtding was celcolaLed Ha conjugated In either rn5/34 or g5/44 to inhibit had not -(RU with 95/44 precreatniefll) I (RU with ago .6 Pan ... r growth of Ramos ECL xenografts was examined using ’Them)] 

both the add able (AePA0 for rn5/44 And AcBut for 
g5/44) and the acid -stable (Amide) Ihiker_bearing con-

ognize epitopu A located in the first so terminal domain of jilgates When administered i p., Q41Ax3 at a dose of 
� CD22. The CO22 domain(s) reaclive with snti-CD21 160 as of conjugaied CalichDM/kg, each of the above 

mAbs M rOt 3 and Si 10.1 Fl II was unknown. However, conjugates caused significant inhibition (PC 0.03) of the 
their blocking by g5/44 suggests that these mAbs also growth of Ramos BCL xenugi-afrs (Fig. 8). At this dose, 
recognize the that Ig-like domain oCCO22. CalichDMH conjugated to g5/44 via the AcBtat linker 

caused greater and longer lasting inhibition of Ramos 
BCL growth (5% of mice being tueior_frcc after 

Antitttmor activity of cuilicheamicin conjugated 50 days) than the conjttgate of m5/44 prepared with Ihe 
� to humanized aoti-CD22 nAb gS/44 AcPAc linker (28% of tumor-bearing mice being tumor-

free alter 50 days) to <0.05 on day 50). In experiments 
Nttmanized anti-CD12 mA h g5/44 was conjugated to not shown hem, the AcBur_linked conjugate of g5744 
CalichDM using either the Amidc or the AcBut linker. often caused lung term regression of established SCL 
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maniecd one Club mAbu 
coiiicstea of muristo and 
hu
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senograits without any evidence of re -growth of [he us 
lumen for up to 125 days. Amohg mice treated with a !in] 
Tower dose of conjugated ca]icItDM (TO pg/kg (I4Dx3), dru 
only mice treated with the AcBut-Iinked conjugate ofgS/ cot 
44 demonstrated significantly smaller tumor masses 45 
compared with those in the vehicle-treated mice Ca. 
C 005). The degree of inhibition oIBCL growth with inn 

the acid-labile AcBut conjugate of g5/44 was greater ant 
than that with Its acid-sLable An,ide conjugate V<0,05 oft 
on day 25). The treatment with unconjugated 1;5/44 
($ mg/kg) had no effect on the growth of Ramos BCL. ant 
Together, these results provide convincing evidence of the 
antiturnor activity or CD22-torgeted conjugates of cal- wit 

f233 
21 

ither the sold labile AcPAc or acid stable Amide 
as shown in Fig. 2. The presence of acid-labile by-
In functionality in the AeBut- or ACPAC-linked 
:ates allows, under acidic conditions but image of 
such as those in the lysosomes, rapid release of 

DMH from its conjugated state. Binding of the 
ioconiuzate To The readily inteynalhahle tareet 

noconjugate by 
the absence of 

- - - - 

ichijIM derivatives against haRDen BCL xenngrafts even in the absence of their internalization, upon acidi 
4 tication of the extracelluLar environment of metnbnit 

cally, active growing cells. The antibody conjugides will 
Oiscusslrna acid labile linkers that do not bind to the target cell 

may, therefore, exert some cytntoxic activity in at 
Tumor-targeted deliver’, of clilicheamicin, as a conjugate antigen-nonspecific manner. In contrast, the An,ide-
of a mAb reactive against an internatizabte TAA, is now linked conjugates may require more extensive ’intra-
a clinically .va]idated therapeutic strategy exemplified by cellular processing" or the irilmunocnnj(igaae in order to 
gemeuzuniab ozogaminn [5-7]. CD33, the target of release the drug, Therefore, in order to be effective, she 
gemtuzumab ozogamicin, is a myeloid lineage�specific Amicle-Tinked Conjugates of calicheamicin tire required 
antigen and is expressed on the vast majority of myaloid to be internalized via specific or nonspecific mechanisms 
malignancies jn order to apply similar antibody-tar- by the target cells. This may explain why the cytotoxic 
acted calichearnicin therapy to B-lvmphoid maligaan activity of the -amidc1inked conjugatet is often lower 

� 

was, we focused on the CD22 molecule. CO22 is than that of AcBut- Or Ac?Ac-linked conjugates as 
expressed on the surface of mature B Lymphocytes and shown in this Orion, 
their malignant counterparts but not their precursors Both acid labile and acid-stable conjugates of m5/44 

� and is known to be internalized upon binding to anti- were effective against CD22 BCLs, The Adige conCD22 mAb [IS. 19]. Based on its ejlicient internaliza- jugated m3/44 was 4- to 8-fold more potent titan the 
tion.. CD22 has been the focus of intense investigations Amide -conjugated m5,44 whose cytotoxic activity was 
for the targeted delivery of immunotoxins and radio- similar to that of unconjug-asod CalichOMil. Irrespec-
imniunotherapy [20-22, 37], tive of the linker used, the CD22 targetedconjugates of 

Consistent with the ability of CD22 to facilitate tar- ca]k’heamicin were 5- To 30-fold more potent than the 
acted delivery of evtntnxic agents, we have recently det nootargeted (antigen -nonspecific) conjugate, CMA-676 
scribed the preofinical antitumor activity of a CO22- bearing the acid -labile AcBLit linker. The potent cyto-- 
targeted ininlunoconjugate of calicheansicin, CMC-544 toxic activity of the Amide-Tinked conjugate of m5)44 is 
1391 This immunoconjugate comprises a humanized conaistent with its efficient internalization by CD22 
anti CD22 antibody, 95/44 conjugated to CalictiDMH BCLs. These results further indicate that the intracellu-
via the Audit linker 38]. The present study series as a ]at delivery of CalichOMH resulting from the CD22. 
retainto the above study describing CMC-544 and mediated internalization of its antibody conjugate fol-
represents the evolution of various studies beginning lowed by the hydrolytic release of CctliohDMH is more 
with the selection of marine antibody against human efficient in inhibiting BC’. growth than mongered 
COn, its ability o modulate cell surface cur, its mechanisms or delivery of CalichOMR such as passive 
nomination with calicliean,icin and cadence of The diffusion. 
antitumor activity or its calicheamicin conjugates. In Calichcamicin conjugates of m5/44 were also evalu-- 
addition, the present study also described the human- ared for Their antituinor activity against human Raji and 
indian of the murine anti CD22 mAb, Trope mapping Ratnos BCI. xenografts in nude mice, Both AcPAc-- 

� of the humanized antibody, g5/44, and, lastly, the ed- linked and Amide -linked conjugates of m5/44 were 
dence of antitumor efficacy of calicheamicin-conjugated equally affective in inhibiting the tumor growth. In con-
humanized anti CD22 antibody trust, both unconjuga Led m5/44 and The CD33-targeted 

To apply a C1122-targeted chemotherapy strategy, a conjugate, CMA-676 (used as a nonbinding control), had 
panel ofmurine anti-human CD22 mobs were made and no effect on the growth of BC’. xenogritfts. The uncon-
evaluated for their affinity of binding to human C012 on buffeted m5/44 was administered at a dose of S mg/kg 
B cells and their ability to cause its internalization Based equivalent to the antibody quantity in its calicheittnicin 
On its high specifybinding to CD22 and also iTS ability to conjugates. The OnUTaImO, activity of the m5/44 calic-- 
modulate CD22, mAb m5/44 (murute IgO I) was selected hDMH conjugates is, therefore, not due to the antibody 
for further studies. Ca]ichDM was conjugated to m5144 component of the conjugate. Doren higher than 8 mg/kg 
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but 015(44 were not adrnfnissered, suit is it study [5j. The choice o( the human 1g04 constant 
:or that the niked antibody is corn- region in 0144 was also based or its poor elre,tor 
.ntisumor activity. Howerever, th anti- capabilities (AI)CC and CDC) [41, 421 and heace, the 
4 is a murine IgGJ isoi),t mAb, and therapeutic effect observed with its conjugate of call -
sotypc is unable to be complement and cheamicin can be attributed entirely to the targeted 

receptors. Thus, m5144 would not be ifilivarf, to, and subsequent cytoroxicity of, calicheami. 
,is ADCC or CDC. do against tumor 
CalichDMH at nonlethal doses had Various mt2rine ant-CD22 nAbs have been used to 
ineffective in the human tumor xeno define distinct epitopes located on the Ig-like domains 
Acted so far [39] (F. Bodeen, IT Di- within the extracellular region of human CD22 flat 351. 
scafani, oopubiish r4 observations) In Blocking studies using various murine mAbs revealed 
tumor -targeting, the poor antitumor that humanized anti-CD21 mAb 95/44 inhibits the 

DM11 is not surprising, and Further binding of only chose murine anti CD22 mAbs that had 
ierapeutic advantages conferred by the previously been mapped to hind to the first N.terminal 
livery of cytotozie agents such as cal- Ig-like (IgY) domain of human 0022 [34. 35]. This 
I was also evaluated for binding to suggests that 95/44 and its marIne cotmterperl, m5/441 

ifiL tumor biopsy sample,. All of the both reeoc2lzt epitopa 4 located in rho N_rtrmin& IgV 
is tested (n 50), including high-grade domain of CO22. Eprtuzumab, a humanized Tirol 
all and follicular NET, reacted post- anti-CD21 at (hLL2), is presently being evaluated as 
D. Crocker, Binninhnm Hcurtlands a naked antibody therapeorio [0) and also as a 022-

ham, UK, unpublished observations). targeted radioimmunotherapeutic agent for the treat. 
ofms(44 binding to 8-NHL biopsy meat ofB-NHL (37). This ’nAb has been shown to hind 

samples supports its use as a vehicle for targeted delivery epitope B on human CD21, ori2inaliy identified by the 
of ctotoxic agents sod as calchcamiciis to CD22 binding of a murine anti-CD22 rnAb, RFB4 (36] Thus, 
tumor cells. Based on its binding to BNHL biopsy gS/44 and epratuzumab appear to recognize distinct 
Samples and potent aoti-I)CL activity of its conjugate of epitopes on CDID. 
cdl,cheanucin. m5$4 was selected for praclinic-al level- Our primary objective with 5/44 is to use it as a 
optnent. CD22-targeted calicheamicin delivery agent in the 

To reduce or eliminate its immimoogenicity in humans, treatment of B-]ymphoid malignancies and we have 
the marine m5/44 antibody was humanized by CDR shown tare a potent antitumor activity of CalichDMk{ 
grafting [40]. Variable region heavy and light chain an  conjugated to gZ/44 against BC!. xenngrafts. We had, 

� quartets of murine mAb m5/44 exhibited highest no evidence to Support other potential mechanisms of 
homology to human subgroup I ofVn and subgroups I acnon. as 0/44 has a human 7g64 isotype nod does not 
and U of Ve. Hence, the gormitne frameworks of human demonstrate any ADCC or CDC activity in vitro using it � \f subgroup r (DPI) and human VK subgroup I (0PX9) human source of complement and peripheral blood 
were selected and marine CURS were grafted or the mononuclear cells as effectos cells (L lcslynndrag, 
I  framewoits. For both heavy and light chain, ..................... . --
hamework 4 acceptor sequences were derived from hu-
local -region sequences 111-4 and 3K -I. ro;pectively. Six 
distinct grafts were expressed and shown to he equivalent 
to the original anti CD22 music m5J44 in terms of affinity 
and competition for binding to CD22 on B cells. In 
addition, a potential N-Coked glycosyfation site and a 

� lysioc residue in the V5 CDR2 (a potential target for 
caHcheanikin conjugation) were removed to avoid po-- 
leans] interrenet Owing binding no CD22. 

One such graft, gLb-gftd, was selected to assemble 
hull antibody with the human lgG4 constant region. This 
humanized anti-0022 mAt was referred to as gS/44. 
The heavy thain amino acid seq cences of gs(44 are 91% 

-identical lo that of hP67.6, the humanized 1g04 anti-- 
CD33-targeting aent in

 gem 

tuzuinab ozogamicin. Even 
if the targeting mAh is humanized, the presence of drug-
linker in the niAb conjugate may induce Ab response in 
patients against the CalichDMH Achim linker portion 
atria molecule ffeweyer, it is reassuring that no anti-
bodies targeted to either CaljchDMH, Abbot linker, or 
the entire ilnmunocoojugmtte were detected in 142 pa-- 
boots who received gemruautua b ozogancin in a phase 

unpublished Onservat,on) or antitumor effect in two 
([381 and this study). Some anti-0O22 antibodies have, 
however, been shown to mediate apoptosis and growth 
inhibition of BOLs. The N-tenninal lgv domain of 
CD22 is known to bind the natural ligand of CO22, ci-- 

6-lioked sialio acid turning on glycosylated cell-surface 
structures. Some but not all it reactive with the N-
terminal IgV of 0022 have been shown to block the 
ligand binding by CD22 [34]. One such ahAb. Ht22-7, 
caused apoprosis and inhibited list growth of BCL Xe-- 
nografts in nude mice 1441. Whether 0/44 (or 1115/44) 
can inhibit ligand binding by 0022 has not been 
dcncrn’h’ed. However, if he ability of an anti-0O22 
nAb to cause BOL apoplosis [441 IS closely tied With its 
ability to block ligand binding by 0022 (34], then 0144 
is not expected to be a blocking antibody capable at 
neutralizing the 0D12/ligand interaction. 

Our antibody declined chemotherapy strategy derives 
its advantages from the cytotoxic potency of calichDy, 
high affinitybinding of the targeting antibody conjugate 
to the targeted TAA, and the antibody-conferred long 
half-life of the Conjugated drug in circulation. Antitu-- 
nior activity of the mAb-CalichoMH conjugate is 
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Paton%e de Trivericion E Patente do Modejo do Utilidad 

Via Nacicrial C 
Via PCT (fase nacionaS) Cap.] C Cap. TI El 

S 
Coma rOSLætadO del examen de fondo, realizado con fundamento an el articulo 45 do 
Is Decision 486 do is ComisiÆn de is Comunidad Andina so Is camunica: 

1. Documeritos estudiados 

1.1. Descripción: Folios: I a 132 como Sc radicO inicialrnonte 

1.2- ReivIndoaciones: 1 a 45, Folios 13$ a 139 conic as radicó 
iTliojalmente 
1 a 46, Folios 156 a 163 cnodificadas 
I a 16! Folios 175 a 178 niodificadas 
1 a 8, Folio 255 niodificadas 

1 3, EfQrjd GB 0210121 do Mayo 2 do 2002 

So acepto divisional de osla sotioitud y as le asgnO op riUniero do radicaciOri 04-
120665k Per tanto la solicjtud 04-120666, sabre Is ousT so eniae este cancepto 
tØcriico, corresponds ala sorioitud rnadre. 

2. Oblate do Is invencion: 

Titulo do Ta invention : "Antrcuerpos especificos pare CD22 humane y sus uses 
tecapŒuticos y diagnosticos’ 

El objeto deja presents solloitud as rollers a Un anticuerpo espocifioo pars CO22quo 
coniprende Un dor,iiniovariable do caderia Ngera 5/44-9LI (SEQ ID W 19) yla region 
variable do cadena pesada 6/44-9H7 (SEQ ID N 27). Esta molecule tieno Wa 
cadena Jigera qua cornprande Is secuencia dada an Ta SEQ IC N28 y Is cadena 
pesada qua consists dole secuencia do Is SEQ PD W30. 

Tambien se raclaman lea vectores y las celulas huesped que cornprende Is 
secuencia do Is molecule antes descrita, asf come Is composiciOn farmacØutica quo 
Is contiene. 


