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CD19 have been murine antibodies. A disadvantage of using a murine antibody in

treatment of human subjects is the human anti-mouse (HAMA) response on
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In various embodiments, the reference antibody comprises: (a) a heavy chain variable
region comprising the amino acid sequence of SEQ ID NO: 1; and (b) a light chain
variable region comprising the amino acid sequence of SEQ ID NO: 8;
or the reference antibody comprises: (a) a heavy chain variable region comprising
the amino acid sequence of SEQ ID NO: 1; and (b) a light chain variable region
comprising the amino acid sequence of SEQ ID NO: 9;
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or the reference antibody conprises: (a) a heavy chain

vari Ep{h? Bgfﬁ%lc%% ﬁ%’g%&(@gﬁ@s @ d tl{égv}adﬂaﬁ%aﬂ%lgre%ﬁﬂlé@ﬁﬁﬁsmg

of S I'i"'ght chai n variable region
conp the@rrmga acirbsequanaoo QIR NQuarand (ora lightyhain veceblg 1egion

or th a heavy chain

vari @Pé%%ggﬁggﬁmég&h@&ﬁﬁg@??ﬁﬁbiﬁ?ﬁ%ﬁ?%ld sequgnce of
SEQ bflhbl@ferdnceandbo(db)corapmsegr(a) adteavynchainrazihle regingicomprising
co r|S|n am no f o

> 10m;Fh S agCsegionce OPSCEC?H% ot Srdnd B lﬁ%ﬂa&f Mga'i’l% .?ef“i?
challmﬁpﬁﬁ@@hemnmomads@wmnmm£SEQIDﬂﬁéldnlno aci d
sequen b
var | OIS e AR PR Dy srEiar g b comerising
SEQ k2 aho dodd sequiencéief SE) &) B d; andt(b)xoliht clairpvariakls region

(a) a heay hai n var,iable r ising the
am nGOIQBW‘%X%@&E‘@WBQC‘SFC%eIO%gkg}Dé\? l:%d (b) a light
LQ———Q—alJ@r—tb@&é@QL@rahﬁW@méﬁwﬁﬂﬁym chatderriabilk RgicGiothprising

sequence of SEQ ID NO,_14: or the | fer nce. ahtj
conpitiesiEgno pcig Seﬁu?{@%@g/s%@] ID NQ; 3¢ élingg @é varlagle ré/gmn

corrprcbl%bmngﬁl@@mﬁlma&q s@filefbeEGEONDEANO! 135EQ | D NO 7,
and (b) a light chain variable region, conprising the

am nér ﬁ@lr@e@mﬂh@yﬁmm 1(®) Nesavy ghain Yerighls repign comprlsmg
aspegie anhF@ adid) ¥e%ﬂ$ﬂc@ Bf HIRH 'i]?'N@ 6 &dE{B) 4 ﬁ%{t aheslvariable region

monocl onal antib or an ant i i ndi ng portlon
15  or fregnEsieg ﬂﬁhemé@famd@eqﬂ@mesqfﬁ@ Qv lAchain vari abl e

r egi bat. aulﬁ/@ﬂ e ? éhéa,ﬁfmﬁ

VH S%g%letrenené égnghﬁge an aﬂ&wg emmlczfg1 bi nd sng

CD 19he 'ciﬁheo peid saquénsm 0BFEQ 1P NQ; |7d@1§1 (aha light Phﬁel@ﬁarlable region
nDnocI n in ortion or
fra ne%,ﬁ%ﬁg&éoﬁﬁQ%mmSQ1§ﬁ%cﬁ@ﬁtg§9§ bﬂgingvgriable
regi dmandtlsr asp;:ctt the ipreniiwqrertains wrandelatededorfoctymalantiadsinor an
gene whe | .
20 yiagicEps Bl B nt S b e heaR B At segion
ﬂhStcik fhb epﬁbdtmtrw ot drmabd frem tai Hooely VHdFS lageng ntiegémthb iamiitiody
or, f t.thereo r S| n
e i etios (oA The i EioR Al prSTRL  tsosf mghhinaf iRy
& ah%ﬂ?gbn%dﬂﬁp@miﬁ)r ﬂu@mélﬁlﬂﬁbrédﬁ ecompriting @ lyavy chain variable
speC| I ca The, i nvent | even. furthe
B0 1 Tt it how der i ot ST | D05 B Ui datibody

25 RLiNEAR-UMAIEMNY. I8E invertio still ﬁﬂ@lﬁﬁ@bwﬂﬁ%eﬂﬂated monoclonal
conmprising a 30 light chain_variabl e e on tha %
chain

aibog gEantigen-ipdige pordier ot iragment Hhef
Whebr 'régl&ﬂﬁatthb IBRQMct%@ 8cddrived@irbi aiumes VDS gerld) Wherem the

i nvention even further EFOVIdeS an _isol ated

srsihedy waeificallyibings P19 0 Mheavention sesn HithRIPrYy 1958 AR isglatedr
FLAIERE arkiBELEOf an andgdiPindly pRRSLET AR mEARIONELAAAEA3 a

30 light chain variable region that is the product of or derived from a human Vg A27 gene,
wherein the antibody specifically binds CD19. The invention even further provides an

isolated monoclonal antibody, or an antigen-binding portion or fragment thereof,
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wok@r o223 he anti body specifically binds CD 19PCT/NSH06/024183
preferred enbodi nent, the invention provides an
I sol at ed nonocl onal antlbody or an anti gen- bi ndi ng

o%ﬁl?}igiﬂé]% éhtfc gmle 286 %’o is %%&u@t‘ dTQr é }veé1 ijaﬁn_aavﬁﬁman

ari abl e regl human VH 5-5

\Ggehb, geagdviiersin the lanigitedy emiﬁqalbabmcéstﬂlél% egi on of a
humal? @ h}l%d ef%%g 1&Entvt§6ké§ntlom%v% ah ﬁgla?eﬁtrﬁ&xgg%nal

speci n ‘anot er aspect
antibatyt oraan aphgbnrhimhngapmlcsmr étagmemhﬁmcﬂfMMPrlang (#edgavyshain

bi
N T T e
Ak SRAUIBNA2E pr Wall13 vﬂle@ﬁ'ﬁ the hatibody specifibaly isdyito D Dat

ignf %IF gno%her aspect, the 8v51t§>né)r%Vécbei an isola};%gl mogoclo?a; antibody, or

e(ntlgé-ri Bindiggportidiitheréof calpriingadicavy dBainR3riatdengion diet comprises
ses a no acid s I d f
AL LM e A AR R

_Mﬁggr@mméﬁrﬁzhéﬁm&w 7 adgiond
nodi fi cati ons thereof %htghﬁ%hal n varl bI e
qeaw%cme%@m@%ﬁ%s A 8roUR FopsisHipg affAruno

&8 s%&ﬁe%gesdeQEEthq\I©§ gup.z 10911338341 B arlf 362 AR eV ive
sequence of % 51 52 53 54, 55, 56, 57
Ia%ﬁ%lonsath%re%f@ élwbem @@mrf@&?‘?l? region SR seapengs comprises an

&nlﬁﬁo a?ﬂ‘ Eéqﬁ&ﬁx s@bd@&ﬁfr&n‘? tHR SRR c@@;s@m@’b? fnfdo K& @équ@ﬁ%%f $EQ

ess; binds to Raji and Daudi

15 Imﬁ@s dedd. 43, ﬁéré? épaly apd 58mdﬁ@wwa@r¢anw1‘@cgﬂpwdh@reof (c) the
Jn%pb@me@?%@ ?@wﬁﬁ’m'oﬁﬂoﬂ%%ﬁleﬁ@ an®@h 91n§§ﬂq@aﬁl%ﬁd

group consi sting of amno acid
animsmﬂsurmfrcgm ID 20 NGs: 23, 24, 25, 26, 27, 28 and
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(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 30;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 37;
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corrprl SI r%ﬁt %%%@%M@}%wﬁl@@ ébﬁ{pk@gggiggﬁlﬁ vari abl e

regi ¢ a@mh@loﬁ‘pmbéﬁ 15gl0SEDOR DONWISIBQS MANG: 31 ght

chal risin SEQ I D NO 37,
(e) n}é #@Qfe g‘li%glil/bg%ta = (%gélpon CDgRZ conprising SEQ

I D NG a41¢aVyaa1neIm vefigbleregiog IﬁJﬂDRih@mpnvxag SEQIIB N@gln% n CDR3

conpr4.si.ng .S
conb (b)tal Bea (] C%hgn Vaaﬂ'%l}l)(%o?egs es ( a; Omp 1@1n%-SEQhaI novari abl e
regi ¢¢) aGoRly cmampnanﬁ]lmg:gSEQDHB dtiﬁipnmﬂg SEQHD I‘@ifé)avy

?E?I Zd)i@égl\l}g%ﬁla‘faﬁl gfegé%ll %I@gc ngﬁlsé%%ag%nprl Si hg SEQ

| D N@) adikht chath)vasiable gigton(ﬂm{mconﬁ]rlsmg ISEQrIEgN O rd4CERiRIL

T e S e c%ﬁ?ps*;% ' %%5?&8%@%5- anc

15

20

25

30

5 N%d@*s‘%“‘@f"%n“ﬁ‘“mh f D
ot her rerye co I.na ses
(a) AVRBIYY DR AR regwrléﬁ*e‘g‘ioawr%&mﬁp f hg SEQ
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SEQ IBlolt\fgr przeze;rred combination comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 19;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 26;

(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 33;

(d) a light chain variable region CDR1 comprising SEQ ID NO: 40,

(e) a light chain variable region CDR2 comprising SEQ ID NO: 47; and

() a light chain variable region CDR3 comprising SEQ ID NO: 55.

Another preferred combination comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 20;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 27;
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41; (e) a light chain variable region CDR2 conpri sing
SEQ ID NO 48; and (f) a light chain variable region
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VS?FZQ%&S%“@&&E& re&%??%f’ ﬁ%ﬂ%\é@g% ﬁ@"é‘f( Q) a

I| G &l

) .2 L | htc |nva ere 0 r|S|ng
SEQ ((éal{l@ht m V&Hgﬁe 5°n gcf?fnpé ﬁEmgﬁelpr egi on
CDRSBAQfgmf p@?ﬁgﬁ&ﬁﬁblh{ﬁommﬁ&es ‘O her preferred
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port i( @ri’sheﬁ‘ﬁé‘fhélﬁ‘f"arlilae %H’B GIRL co(‘g’fls’é‘g %Egtﬁﬂgha&n
vari by £nda@@Pttabh \F&@iﬁmé kpidAICIORD edFpiRing GBD) BENOEeTY; e
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3¢ & O\a hogyy st esagwn@macqmpgﬁmgéﬁsaIﬁwgr%éam o

regi AS) Pb sRoegs.ed from
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sequedtbe podferBEQuIibp A of 1he imyedtiqrn pr antigpybindiag perions thereof
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N T e D R A
sequghreligit c%deriBbl‘d@egléh confprising an amino acid sequence selected from

the group consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14 and 15;

wherein the antibody specifically binds CD19.

A preferred combination comprises: (a) a heavy chain variable region comprising
the amino acid sequence of SEQ ID NO: 1; and (b) a light chain variable region
comprising the amino acid sequence of SEQ ID NO: 8.

Another preferred combination comprises: (a) a heavy chain variable region

comprising the amino acid sequence of SEQ ID NO: 1; and (b) a light chain variable

region comprising the amino acid sequence of SEQ ID NO: 9.
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WD 2007/ 002223 PCT/ US2006/ 024183 Anot her preferred
combi nati on conprises: (a) a heavy chain variable
WO e@rom2ednpri sing the am no aci d sequence of BEQUED06/024183
NO 2; and (b) a light chain variable region
conprising the am no acid sequence of SEQ ID NO 10.

Anot R%Bth@{ﬁ%ﬁ%ﬁé@&n{j&m&bﬁ‘ @&hﬁﬁesc @d}ﬁrh'e%%halﬁaf)m?ol@ﬁg\ﬁ){

chai n variable regl on CcO ri Si ng am no acli
comyising the omindRC]d sequaaee &S X@) 2;4nd (B atlightedipin variable

@@%@’%nﬁﬁ% %%&q%ﬂé?gﬁﬁﬁ%%llggl :jof]equence of

c 0 nrp Ainsthst préfairedicdnetanagion hemprisesi (2) ame@vyr@gino'ﬁrlable region

Cglﬁlg 1%1%? {hg %P‘Ltlnohatcl”}l'g1 eH@eS%f%Eﬁgwac? aBIi r%&pl{r)cl:hgg Vaﬁalﬁe
ragmmmmlsmgslm:mmnc ecid feqBEne bSINOID NZ) 1ﬂ1 A~nr

vart ARl bR GETRARY e ST et el e gD
0‘55@(1&152; fﬂ@amﬁw g ibseqihcaofl SRGNID NbDai;rand gly)iadighechaimegrialrie

%%Eﬁrﬁﬁv@ftﬂe%%amo S%ﬁ%‘q%h%c? Eﬂgﬁﬁﬁéﬁﬁié EQ( L)D Q'Oheiiy

sequenc of SEQ
GPEWPIERE e aE’ESnoraéF

@£10§§91ﬂrf§1ﬂ§%e aflino AQERENCE LESEQ TR N QHb In at ion

conprises: (a) a heavy, chain_variahle regj
conpAr@tb@gp@ﬁ&re@\ﬁqrﬁmna&@naorg@qﬁ%r(@ea hopv e eriARl region

brikiRy 1R aH11%"§c1cP§éaﬁéﬂcé/ & Slﬁ%hﬁNOr @an@ '@b)%ﬂ[@hf Ll ehribble

am no acid sequence of anot her
ragipe eempisingibe dpipe Aeif é‘?ﬂ,uellfﬁlof E‘%@.D@é\l dr*

anti IQ%E)JQ% FenQd 9&1ﬁ&h£{6n%m R4 f(ﬁ)@ﬁ[@ﬁ@‘[}&laﬁhﬁhﬁﬂg regﬁfne

prov at conpete for b|n I n 19 with any

dommprisiag dieaming dcithssdueane PO H%NOTﬁeanérﬁ'P)i i @@lrbvarlawé
IJF%XSQ 15;& ngq mo aiﬁa &fﬁ@ﬁ‘@lo@ byblnd.engt h anti bodi es,

or Ig I sotype.
Al t ernm amqﬂm Iagpecitdfeheamqnbmd iatghodigm, op entzgenibinging portion or

% r%l%lnn{s Qﬁei%éofs A Erto@%ec]i: B coﬁ%gte_’lﬁglr bu,fcﬁlpvge 0 t(?]%l%%?l of e

ﬁbmmleﬁmmmmtlbadmmoconj ugate conprising an anti body of

the .,nventi.on, .Qr.anti d|n or .
t hor P e g g i Bbiidtie e At BT A Sl arl bR R
Eyin@lefiai Igm @ Ipad isoazpé [ Maerneﬁm:l@pm aﬂi‘:hxednem mﬁeianﬁbcmilys 0

rov GIB %3?}1 £ s #%’E???bg é’ﬁﬁﬂq ﬂg%‘r‘?{ﬁg“:ﬁfgf’fqoﬁr Q}Sé%"ra?l&g%%?ﬁ

t her efe, 1n@f’1t1dirﬁﬂso provi@ditah @muhddokjgaté Corfpris@gandntibody of the

functi onal i ety having differen

gxaion; czf.afltg/gep Ingopogtignepr ZYHS‘PHB &&Preog IIHSFF? ﬁogghefﬁl?eﬁa? gt
fRh hd Qéyt&tbﬁh @PH radfeRbPRIdidpRNThE PBt0R iaRE pavidRE & bispetific
or antig bi ndi ngb portion or fragnment thereof, or

maleciHe e@mrwgw@ agiibasly spastigendindeRomion Qsfragmgnt thereof, of the
{nDURRL] 18RS s%corﬁtfﬁ‘ﬂc@iﬁﬁa@ HolietPhdvingdCh Bt RYiRIiBdpedifEity than

are also provid
said antibody, or antigen blndlng portion thereof.

Compositions comprising an antibody, or antigen-binding portion or fragment
thereof, or immunoconjugate or bispecific molecule of the invention and a

pharmaceutically acceptable carrier are also provided.
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-7 WD 2007/ 002223 PCT/ US2006/ 024183 Nucleic acid
nol ecul es encodi ng the anti bodi es, or antigen-bi ndi ng

w@eoorioaa233 or fragnments thereof, of the inventiPOT/EFE06/024183

al so enconpassed by the invention, as well as
expression vectors_conprising such nucl ei ¢ aci ds and
host \g ?feicsacﬁlm&ugi's @gc %'?he a%ﬁ%cﬁésbloaﬂtlg&cﬁl@dlﬁg péttions or
Ot her features an vantages of the insStant invention
fiwiginients $heeqop axf thetinventon arpalso mpmewswgbydb@ Hivprdign, as well as
rued
B L g R R s e
eaptessi@syeciost ent s and publ i shed patent applications

h h ' d
IC Inz: g?) lta frgc? gug O l'Itd a&v an ag&p 0t ftﬁeclg}ténq Ehv%t}itgoaquéﬂ ;l_)g\%téé%% fr?lﬁl éthe

HEF 8N er ence.
fbnmizlegﬂatﬁi&dslemn@nmear(dﬁmpla Wch %yldamlbamnstwed@is tmiting.

BRSHEARE TSR e S P B Wcion
o&lﬁd thadhes thid igplicidish ateSx@rebdly hd&)rpdxﬁbed h@BHGZby(r%@nbeD NO.
23) and CDR3 (SEQ ID NGO 30) regions are delineated
and the V D and J gern1|ne 15 derivations are
ows the nucleotide sequence

~am no acid sequence (SEQ I D NO
8) ofFlgda@A slgiws thdicleotids sleqﬂiﬂnee (SBG INOf 59)hed 2k acid

senfesoR G IPDNCD of ) PRRD oo SpeEiob R 200) T4t

lﬁﬁlﬁn%nbasﬂ aativdars.t 111&: @Dmn gEQ UENO n@secngm(sm MOMNO: 23)
are 20 indicated. Fig

shows  t he nu otide
B GISR QIR D NS et e D g TR SEQ
dedidv MIns e idficdidae |1 ght chain variabl e reglon of the
2 a human nonocl onal anti bod The CDR1 ( SEQ

37), T 1B sirwys|thy myoleotjd segyrc Iqlgﬁqu)BnN@‘llng 25id NO.
%g&lnep Eﬁ‘%ﬁ) K6k Bmﬁ%hgagmt \QﬁﬁaMe apcbnbf %Z‘mmﬁman

riva s are 25 i1 ndi cated gure 2A shows th

masiclonl aitbtag T EBRISEEID NE ThEIDRHGFAHPINOED @nd CDR3
f
GEEHDNS,; S TRl Bl el ank I VRN SRR Sl b

iGliRited.SEQ | D NO. 17), CDR2 (SEQ ID NO 24) and CDR3

(LR sl HERLIBRILLGAEL (SRAFAOAR shli b oBla,

deF TV At ons Jare
shoause (9B IDJNDe B}t offlee l@qdaum*@ri@SE@gji@ d\ﬂ@:le BBya anman

SR HERER GFOIE Ry Sl A o cor
(=3 0) EDN@ 525 hegiGlsRle debhtdtddantitie \B8)d J gebiRng dsEi@atidns NE:
1ng?cate -8

Figure 2A shows the nucleotide sequence (SEQ ID NO: 60) and amino acid
sequence (SEQ ID NO: 2) of the heavy chain variable region of the 47G4 human
monoclonal antibody. The CDR1 (SEQ ID NO: 17), CDR2 (SEQ ID NO: 24) and CDR3
(SEQ ID NO: 31) regions are delineated and the V, D and J germline derivations are
indicated.

Figure 2B shows the nucleotide sequence (SEQ ID NO: 68) and amino acid
sequence (SEQ ID NO: 10) of the light chain variable region of the 47G4 human
monoclonal antibody. The CDR1 (SEQ ID NO: 38), CDR2 (SEQ ID NO: 45) and CDR3
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WD 2007/ 002223 PCT/ US2006/ 024183 (SEQ I D NO 53)
regions are delineated and the V and J gerniine
walesrwex2edns are indi cated. Figure 3A shows tPET/US2006/024183

nucl eoti de sequence (SEQ ID NGO 61) and am no acid
sequence (SEQ ID NO 3) of the heavy chain variable
SE 'IE'N@f%? l%%m%g Er% d@%ﬁd gndrl‘ﬂé] Wn@ U%gnﬁﬂk IdBR¢hYionsTe

(S 25) and CDR3
indextzd. D I\IO 32) reg| ons are deI [ neat ed and the V, D
and %1@?3’1& EH?)%VS%I%M%HI%%&B@S (SquDCI@@)e@l) ahd QHﬁlS adB

nucl eot 1 de sequenc
saqnencr: (GERJD Neyt)ef s heSEQhRID vmablel@gw@pf hh 87 3 lgtmian

16 ﬁf&n&j%ﬁh@o@k%f@@pﬁ? kg§’P‘EO|Q i ﬁﬁé?%c%ﬂ%ﬁ%g 4D NQ; 35} jod CDR

(BEQ.ID NO:-32) regicB2 ane»elstﬁ@afﬁmamhe ¥6 Dizadld gODRBIe (SBGLIPE 40!
é% t?ngl ons are delineated and the V and J gerniine

Ut i ons are indicated. Figure 4A shows the

n ucl @igurelsB meMc(e&Ei(a seduehiia (SEQ)IDaN@: ¢iyiandarainb dcid

S on B EINO5CH0" s e 5T el CBRE POy er e

_113__4@59@;1@655@1&@&@1%%@&@7 (SRO)IDAYI0: 46paR31 CDR3

15

20

25

30

I I d d t.h
SRR Nor s e s b piena g V g s detrgiore s
ininemed.t he nucl eoti de sequence (SEQ ID NO 70) and

n d SEQ .
chai %1513% %51?@%5@%5@#%8# SRR o S AL
@g&é Cg%f tieIHetdy dRaiWariddde regloRdE tHe SEQD hiinNO:

and S_

ﬁ\? regi ons are delineate
astookng avtﬂ@ndd T REQ BN QSR T, RED DR L i CoR3

@3 @HbeNéAs starkedeﬁhh%'te%%h& e W%U%mﬁl%@eh@tm are

and am no acid sequence (SEQ | 5) of th
lhélaa/t‘;rd chai n variabl e region of the 5G7 human 25

?gg%‘ﬁl%ﬂ% %ngéj%ucle-gh&’e sggﬁln @%@\}'83\1507 0) 28 ftngﬁgagléie
wahdnoeREQIIENG: i Hef the liphbahdinyatjahlotegion of 616|3€5 Pheman ar e
PO 246 TR TORARS Ayeiset i s cons
(BBQ I NOhE5) Irégidnts acchdelineatesirand HieeV arsigh germlife dehteatﬁn@s’ are

h n,30 nonocl onal antibody. The CDRI (SEQ I D NO
%_ngggte(&DRz (SEQ ID NO 48) and CDR3 (SEQ ID NGO 56)
r egi dfigurata sheld the atcdabtidacbqtidnee SR JOgy €3)rdni lamino acid

ge%prlei:n\ég Eé]ﬁ?ﬁ) ﬁbe 5) ofqg : }?e%%y c‘::imain_vgariable region of the 5G7 human
monoclonal antibody. The CDR1 (SEQ ID NO: 20), CDR2 (SEQ ID NO: 27) and CDR3
(SEQ ID NO: 34) regions are delineated and the V, D and J germline derivations are
indicated.

Figure 5B shows the nucleotide sequence (SEQ ID NO: 71) and amino acid
sequence (SEQ ID NO: 13) of the light chain variable region of the 5G7 human
monoclonal antibody. The CDR1 (SEQ ID NO: 41), CDR2 (SEQ ID NO: 48) and CDR3
(SEQ ID NO: 56) regions are delineated and the V and J germline derivations are

indicated.



WD 2007/ 002223 PCT/ US2006/ 024183 Fi gure 6A shows the
nucl eoti de sequence (SEQ ID NO 64) and am no acid

waegaemes (SEQ | D NO 6) of the heavy chai n vaPCHDE®06/024183

region of the 13F1 human nonocl onal antibody. The
CDR1 (SEQ ID NO 21), CDR2 (SEQ ID NO 28) and CDR3
( SEQEngrel\A% shiov tHeGRbRORI AL fehle! (SEQQD% 593:9 atdniNe a&i

I ne derivations are i'ndi cat ed Flgure

seqvongs (SE@ TROOD:e) ©of the heavegbsin éar(aQE@glml ffcthe 173251 haman

e
AP Shihogp S (D RS, SR 16,98 g oo
(&EQ iID (Y35 T egioGDiRe d¢IBE@ed mdNE: V4R)and CormligSHeDivationy@re
4cﬁ%at nd CDR3 (SEQ ID NGO 57) regions are delineated

e V and J germine derivations are
1- O iFrgdreoEm sowkilgumeledtAlesbomescet(RBQADN @A) el angigoiacid e

shaegre S TSGR G RERR Mol Sl iap BGPERRGFnt R s
rdhFelonal ABMAY Ok cam (mm NTh ezpDBRz((SFQID NON@9) 2R) GDR3
i ons

(§FQ Daé\f &2& Lfegwngﬁra df"lﬁr?at\e}'d C%ﬁgﬁ X(%ﬁlggéf’ﬁlﬁl}nﬁ élerd‘éa%’f’{‘/sa ? ons

—— 10— iadiéht

15

20

25

30

T o Y e
4y Sem gk i on, 5 (R0

m@@d@nﬁ aaﬁi@déieﬂihﬁ@&lﬁelo( ERJDM: 29, W N9e295) and CDR3
(@PQ'I\L’)@@O Of%y re%fcﬁs 2R defitiafe@bfihe M, DA %eﬁhﬁx‘é@leﬁ%ons are

al irgnnent  of am no aci d sequence of the heavy
intigdted. vari abI e region of 21D4 (SEQ ID NO 1) and

21 m%lé\ ? i3wNGhe I;L&:Ieoﬁ\ﬁet Q%Ielﬂge @E@fb NOET %Tah@@ml\l{wae:{d 51

am no sequence

i ne
seguencti @EQi@eNOakﬁ) SEﬁQe Ill@iN@Bln 8@13172@6&199 Qf @e 965313\%83&

aI i t

Bl IR dhiflay) e IDRSRE) B R LR B SHG y NR ) and CDRS
(ISEQEIE Ner i8) lrargaaon‘sllate]deﬁﬁaaam.and)thaéd ahd J@WG@SV@@E{F{S D
lg catE? The JH5b germline is disclosed as SEQ | D NO

gure 10 shows the alignnent of the amno acid
sequéigee ®fhdvsehdw@uypenthdile aniar dcabdequanegofshe lndav dtiadn

SEQ | D. NO '
by repiia A b0 Bt R (G Iy yh e
gesmBneSC] 65 dmak aSHQequdndISERAD FO QL) e The IH4bhgenslittdie

I i.gn m no aci d sequence of the heavy

Tpelgh Fﬁéﬁ@hﬁ‘@) r8§g| on of 3C 10 (SEQ ID NO 4) with
t he hiﬂg{ﬂm g}ﬂmi th@;ﬁ@(iﬂeﬂrcﬁ%eamlmmacatsequenseqﬂtﬁan@Sy elﬁiﬁQ
ID NO 75).. The JHo6b % di scl o edVas GBE%
Yatiablg pegion of 47G4 (SEQ ID O 2) w1th the human germline - ino acid
sequences (SEQ ID NO: 75). The JH5b germline is disclosed as SEQ ID NO: 81.

Figure 10 shows the alignment of the amino acid sequence of the heavy chain
variable region of 27F3 (SEQ ID NO: 3), with the human germline Vy 5-51 amino acid
sequence (SEQ ID NO: 74). The JH6b germline is disclosed as SEQ ID NO: 82.

Figure 11 shows the alignment of the amino acid sequence of the heavy chain

variable region of 3C10 (SEQ ID NO: 4) with the human germline Vx 1-69 amino acid
sequences (SEQ ID NO: 75). The JH6b germline is disclosed as SEQ ID NO: 82.

-10 -
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-10 WO 2007/ 002223 PCT/ US2006/ 024183 Figure 12 shows
the alignnment of the am no acid sequence of the heavy
W@ b@i702223 i abl e regi on of 5G7 (SEQ ID NO 5), BT/0S100€024183
human germine VH 5-51 amno acid sequence (SEQ ID
NO. 74) The JH6b germline is disclosed as SEQ I D NO

83. ugéjffshgjﬁ ﬁ{% ggmﬁcfﬁﬁ ofthd Qﬁﬁﬁ@ Rtid @équElliB% o@fﬂe%a@ﬁdhgm

sequence o al n vari ab &on of

vag#de teRionof 567 (SER ﬂhNtChé) h‘\uﬂ?ﬁhﬁ lg@wﬁeeﬁ@l o gharawp ﬁ%‘d

Sl SRUMIRE AR Bl ol RO DN 00

aI i g i1t laoefhown theatigmoeni of the amipa epid sequendetod thedggyy chain

RBP4 GEELERYOL IR Tl el sy B

dé@en&’efl(EEQT]]meNOi-Bb @he FHGbpermlneds distlasd ds SEQ BEQQ:B2NO.

52 A PElant e i R s MR B B

ViEhab18 )egvdntdf 46B&(SBROBNNQeT)rivith ehe\Hamlad Gerarting & ydes Idamino acid

%819%%3%%8‘1?35908%) e Blinsorglinis SR SFPOTRAIR 7

 Agoths BRGUENEet of tht BRinbiagidlse

e@RAdeo et lighbtiain
f 21D4a h
I T i(éEQ 1 NG e ey pobies Vo) 1€ o 58
Qﬁﬁéﬁté {S@Q » lQlO% OBRAKS: eﬁﬂﬁellpdl%&&es as SEQ o ND: B4,

shows nnent of the amno acid sequence % t he
| ghtFI&lﬁ%MShOWém%?B@n?@Qf e apnoppidsequshes qithaNight qhgn

Wriable ¥%?onm’f'ﬁ‘ﬁ4a9 1500] I]:nﬁo\/#) veiaythé‘muﬁ ﬂnﬂne VEOLRAMIR0 acid
(SEQ NO. 77 he germine is disclosed as SEQ

emmaxce (B ID:N@u%é Tis Jé‘%cmgnlmes diseleefahPEQAPNE 8ni no
aci d ggy @? %ﬁn%fthet Aﬂigmlneg e Eﬁ&hﬂb 2R s\é&ﬂehé’@éﬁhé ﬁgﬁ Qrﬁurpf

27F3 h the human gernline
leahlo r@mndof 4364 (3R &D NSEWDD) WitiNde aman gﬂii@h!]fKY k @%? nmmﬁ@cld

& ?eélﬁgf@rﬁ?fﬁfm%ﬁ%é R3§3paa§n4e is T QY48 a%gE% B4 t@e

the”’am no sequence o e lig
chai rFigwai 8 stiviwe tieeajigomermsfof Bﬁk@llI(OSEQ seqenic of ke llglht thain

h
LR RS L ML P TR Ahsh o BERNERTYS S b
S4uendd (FHQ D BTOZIB)S B deembide ig) drsdnsed(aﬁ SEQdDa¥:r8d. aci d
( Seo MgTRe i3 i fighme 3 et el Htaghar foin
ge?i;lglle SSQQU@SB‘CHO (SEQI &O\I%Yﬁigl th@?iemgﬂ(ge;glenﬂv i b&s arﬂmo acid
SROPgRRETC B MO amphiR et delodaf SRR G
::Egl hmdgn»afﬁ ag gl?ﬂnvﬁ tﬁ@aigameﬁfofi!&laﬂmx(&ﬁ@ dealdﬂ& oflt#y 11gb1tt:1ia1n

no acid 3 SE!

VDRle T OFARE GRE THRIYH | DS G St SN
SeGuerdck (?I]??J(ﬁm\/\@‘hé hel génlngm Qisciofedtab SE@YIDVNDGXH d
sequence of the qht chai n

Figure 21 shows the alignment of the amino acid sequence of the light chain
variable region of 13F1 (SEQ ID NO: 14) with the human germline Vi L18 amino acid
sequence (SEQ ID NO:76). The JK2 germline is disclosed as SEQ ID NO: 87.

Figure 22 shows the alignment of the amino acid sequence of the light chain
variable region of 46E8 (SEQ ID NO: 15) with the human germline Vi L18 amino acid

sequence (SEQ ID NO:76). The JK2 germline is disclosed as SEQ ID NO: 87.

-11-



variabl e region of 46E8 (SEQ ID NO 15) with the human

germine VK L18 amno acid sequence (SEQ ID NO 76).
wab@706k2233erm ine is disclosed as SEQ | D NO 8FCT/US0sM24183

2007/ 002223 PCT/ US2006/ 024183 Figure 23 is a graph

showi ng the results of experinents denonstrating that

the E%%%QQ%FJ@H @?AWI Ehb RQgiys &k%s;ﬁermc&hfs%hsﬁst@g@g Mgitthe

huma CIfIC binds to human

Iign mengejona arélbgdiaﬂﬂﬁ% Id@wtngﬁgﬁln&t hpmay CDJ 9dPGCIﬁca11y binds to

h% ]j(}gnts denonstrating that the 5 human nonocl onal
1 bodi es agai nst CD19 conpete for binding on Raji

c eI | FiguFd ZJUus e sephsDvenpths reshiés ofexparineentsfdemiopsiyating that the

S RERbR L RFI R A SR SRR Hfhe ol 1 "

13F1 Figlire m-ackhowgme nestltsafifiaw o@tbmlry lskpraisnentsalcmendirating that

tﬁ%@%ﬁ%ﬁpé}f%g e'%' &m dleg?mg e%%§49r74 1@’_65)7 2 13F1 directed

etgﬁﬂiﬁtﬂfuﬂﬁh € 194 Hihdshthietl sGifhck 9f Bfds)l tu‘knOf cell lines. (A) Flow

o{%m%ﬁ}ﬁﬁ? ebd {0 gfe%&%ﬂa‘ﬁ%@ﬁ@r@

_ID—__B@kdcsztht:

3F1 on Ra
%ﬁ%‘é%déggé&ﬂ%ailrlﬁ%m‘fn@%‘iﬂ”fs Lbﬁ’? BB #ﬁ%ﬁbs 2104,
ﬁmﬁrsmn5@7mr,ﬂsbﬁ&tajuwuﬁabﬁteusthe human nonocl onal
anti bodi es 21D4 and 474, directed. agai nst

6. | i SATS St e P A NS o R TR AP ating that

tht iRharCRbic31daY1 Atiididshy il dhd £7G£ LRGSR BEBhumbNCDINARrs
A47GA internalization into CHO CD19 cells. (B) HuMAbs

15 CHEACTAHang £19- qxnteém%lmz%mw celiky aij-faymidipgsfease assay.
q}\ﬁ lhMA Y ﬁte?r?alézﬁﬁ)mntg Re10-eDYd EﬁlsofB)q{ﬁWBl siteand 47G4

corporation assay denonstrating that” human
mt@mbmmalmtaﬂtajlﬁddm@lsceﬂﬂect ed agai nst human CD19 kil |

Raj i ]ﬁ by sﬁoWe r‘éﬁltls of a th%gld: ﬂeq}f(fo?pcgﬁlo%r&%@@ d8monstrating that

Kapl an I er nouse” surviva
Imynsenénoclona deﬂlbodlr‘es gmwéedzv@alsﬁéhman P19 sdlRajieB g‘ﬂt tumor cells.

20 ¢ han%q%‘_hg Zﬂ %VS ark gl 4 p%(yt%tf ﬁﬁﬁhs% sﬁm&dll ina IEAI%(W ?stemlc

30A- he e an In vivo nouse
modkd| study denonstrati ng that treatnment wi th naked

2? % Ie c]'iCD lg%‘ 8? %ﬁg&dﬁodé ]W[e)f"rgélp G nga/e dihes k) %&Q .?§7s?;,{n¥1c g’l%de]

(B) Rd4gure BowB showkitlguesalt8df alimwivo tﬂmeserwmuf teda btudy

roneTrarh Gormar: ioebey Tl Bl b RaTBET S bty

25  éffdct omnqgﬁomzaﬁﬁndmdlm mgngHnmmsqumhﬁ tumors.

cytotOX| city on uke cells in Al .
deperfd Lﬁl?ﬂ’f@rtg r§§? i© g %‘g ys‘%BWide‘!t‘tﬁéﬁﬁgs‘i%%?@“‘B?y an
(ADGZC)/é%stHéﬁﬁnétﬂtﬂﬂg thaDakucsdylded a1 Afdnbebhal gnti-CD19

antibodies have increased cell cytotoxicity on human leukemia cells in an ADCC

dependent manner.
30 Figure 32 shows the results of an in vivo mouse tumor model study demonstrating
that toxin-conjugated anti-CD19 antibodies reduce tumor volume.

Figure 33 shows the body weight change in mice in a Raji tumor model study.

-12-



that toxin-conjugated anti-CD 19 anti bodi es reduce
tunmor volunme. Figure 33 shows the body wei ght change

WO poomioe223 n a Raji tunor nodel study. -12 WD PCT/US2006/024183
2007/ 002223 PCT/ US2006/ 024183 Fi gure 34 shows the
results of a cynonol gus nonkey study show ng a
decr I
tr on BB B g ol P b D g a degeaged

pepwitise. of EDZAT eelsa“ongnstrcameem et ﬁlcpsyla&efd qrpenippastiigted anti-

(gyl@w S nonkeys following 5 treatnment with
ucosylated or nonfucosylated anti-CD 19 HuMAbs.

Fi guFzu@a-sBoshthwsestltreofriedivilead cyfomplgul wenkgys dollowing

i ncor n uman

t%tm% ‘ﬁl};\%u %a%%{gg?ﬁglg{%g& I%{efi %'E'Jtl'a%é?ns uman CD 19

al on@igare 368%CRhovesthg tegﬂitsexﬂ a Ith}drmdlﬁ@;mcoramatlsiﬁsmdeﬁmastrating

cell tunor cells. i led t

o ot ipto-frLitibddics Flesbe bt Bimsmi e s BET

Pajupdted kil Rajl and STDHDB RG] amadr @iid.i bodi es t hat b| nd

specifically to CD19 with high affinity. In certain
enbodi nents, the anti bodies of the invention are

ngmqmwwwﬂmw

15

20

25

30

gerni1ne sequences and/ or conprise particular
struqgty F@Eenﬁ gBlcbdueSreRitts o B6latkd nlcbiR1srag iuﬁibsdleso pricaniyg

T R O

Rfthih RREbAments, Wﬁﬁ%@ﬂbé&ﬁ&ﬁeﬁiﬁv@ﬁdn bre Sip@idffiogn pd’l@dl@ ttey
conpri sing such anti bodi es and phar ma%gut i C
3@6 #ﬁ@sqhﬁm(gﬁ%m&’é IFEHRICTCRH @nq/?féomﬁ’ﬂi‘i nIg Stmcmral features such as

Jcbﬁg?ﬁseﬂ?g Ptidila? BRofakid sBlefsed! Be Mberibe prov1des
| nven i on he Tnvention also relates to nethods a@pwﬁc

isedptpdyantibedisn metods ekmaldnggycihantibgdige impnaepniygptespad
1@%& Restcbffisitdsudh § 9§s %ﬁﬁ&%ﬁﬁ&&ﬁlcw &Ep@ﬁﬁ&r%%%ht@ﬁm%fgthe

SucC as B ce mal nanci es that express .
ahtiberticti meghynconihgatesroy dispecific mpleenlgsiod thedentien. Hihgdnysption also

rléﬁljteg 90 rggtﬁofslrbtflumﬁgth%%ntﬂ?daws bs?(% &Yo géteft I@%1‘9”&’5@(@11' R £t

nci es, tor exa
dlseasﬁs aesatiated WImanprbksdlg.}qu 6D49] S}anlpdrsdilraell mﬁmmcaes that express

e
4’)%?% céfc#mg'lxi %h%lgven%& ?ls%ﬁljlo{/ﬁw rﬁéth&&érggnﬁﬁﬁe allqt E‘B’@
anyibbdiesas theZibvdnriotodesat B loelt malhgxaml@s@nt:xampl@ m ihg tr_eatmynt of
e e R L L
afeeely haiphomheofdelitdabe dndimsitiplephyetomas. The term "CD 19"
refers to, for exanple, variants, isoforns, and
speci es honol ogs of human CD 19. Accordingly, human
ant | e @k thaf the PleSent inverltidd wiag bamore feadibaimteristdod, asesn terms

cross-react with CD19 es_ ot her
e ciiscc AAVPH BTG aT S DR e oS H el o dsertion
conpl Beqbnh KIEO" fréf@rs iR For@RamSIE, VAR s, iNortrms,Gd $ftcies homologs
proteins and may. no
of human CD19. Accordmgly, human antibodies of this disclosure may, in certain cases,
cross-react with CD19 from species other than human. In certain embodiments, the
antibodies may be completely specific for one or more human CD19 proteins and may not

exhibit species or other types of non-human cross-reactivity. The complete amino acid
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exhi bit species or other types of non-hunman

cross-reactivity. The conplete amno acid -13 WO
wQe®700022923 PCT/ US2006/ 024183 sequence of anPCT/US2006/024183

exenpl ary human CD 19 has Genbank accessi on nunber

NM- 00 1770 (SEQ ID NO 79). The term "immune response”

SE efideDrhl et hﬁrﬁéh ‘?{)19 hRIGRY AL Gssibry FIRNRE XML D01770

ahti gen pres ng ce phagocytic cells,
(BEQALMNSE yOks, and sol ubl e macronol ecul es 5 produced by
the ahowe, Gﬂx%lﬁle%srqpﬁg" }e'féfffo té]é b6, ei‘{iﬁﬁlpq Pivcytes,

cyt okl nes, resu S I N selective
adagmg:eesemngatelﬁ phagbeyia colfs, granuledyitasi andtsplyhle ipagrpmaigsules

5 plr%cggedt beyggg al%or\{e célt/ %g Gy ra@&ﬁl%ﬁl:gsantllgo% ds (iy?cfkn{ek SaﬂHeS

hogens,
comp ement tmutemltmm snletcjdve;)danme ko Hentyuctizin qf rﬂrlehmmtwroﬁom the

hﬁ%@%@yﬂqﬁm@?@%!glatil?gen% e]ll:s WZgllels s J'gfec vﬂ? ~peathogens, cancerous
g bh) n @Rty dlautophmtnityror pathalpgiedl weftammatian, musaldiugaakells or
transduction nol ecules that play a role in the

USPWehsmi ssion of a signal from one portion of a cel

—lﬂ——l—o—a@msb@él-tﬂﬁﬁﬁdcﬁﬁl@h@gﬁﬁif&nﬂo%nh@ﬁl&nﬁﬂ@lﬂ&ﬂiﬁﬂ@between

phrase ' el | syrface ncludes, .for
%PMH@%“%@CEMP@%%S Pﬁ?m adg |"é£heg' FSéO“o?%xa {Rafrom
dn@ p6itiéh BHa Selistb ARctherdblioh Bﬁa bR NS AsEShedéin, lele phiade "ell surface
signal across the ?Iasna menbr ane_ of

reseRtop| iaclydesafor example; frofegples ndcapplsxes %ﬂnj??éﬁ’ﬁ P@é}@g?f
ﬂe&Y\ﬁg’% 4 QEndl §nc¥ ﬂﬁ@ trg’;@ilxgsmdh%‘f@t%%rs a_lrh@rdsﬁﬁllggla@[ﬂé hi@ﬁl@bﬁne ofa

as r erred herei n i ncl udes 0 e ant odi es and

15 C&HyAn&mm@éﬁf fb JagHiswrépoe Fegeptenof the peesent inygationdfthgiGRiPng
Rotd.on") or single chains thereof. Am "anti body"

re ers to a gl ycoprotein con'prlsmg1 | east two heavy
(H dhaitens “aptibotdyioasirpfgted Rhetein inglhdasydolepntibadicsfré anded

e{?% éﬁq{ lﬁf#&lﬁé EE%IE&E g 2, “Ht @ﬂlbiﬂaitnk g&@lopb) Rl blﬂge Eﬁ’eﬁﬁé tA&teof. An

Sy chal niscEonpr i sed heavy .
'tahnbddy\naatarabl agglycegiotain ¢caiyiyisimgiatieest tvmahe@ww (Ié)sChaIVF»BmeFW@ light

0 GBS Ay BRI
JGHR heavy cBhiR is deaphiséd aflatheatyathain ivariabbamegios @bbmﬁ/iagpdlhe@m as
ai ariable reqion. [evi at.e
YRR SRR cof L R SRE AL A5 oo
iR oMains,/RA] O arl GBMEattskght dfaimis emdpnmd of a light chdie varidble
and I ons can ubdi vi ded ons
on pr e £y i Hiel Bl e ppy Fheidh Pt
25 SRb@RITENLAE coRpiRdSf ofdddain, Ct The PR sk, ngohs caniedinsher
that .are nore copserved, .terned framework.r
bV idegzne re&mnaﬂﬂww%ab&l&ws@@d cB P ERPEE S T g5 ogions
i), RRsperd A1B RGidnk ER A8 dee conSér@dNteemédframework regions
carboxy-term nus in the fO||0MAng

d
Ry A, 5 somissbot (s CORRGng ks BB amrisst Gg! agpine-
Ienﬁmn%\exrb%ﬁﬁtelrmgm mctH@fomwﬁ@r&&k nFRy, Ripwdi, PR2 dOPRR,IFR3,

Interacts wt an anti gen. The COI’]St ant regl ons
30 QDRﬁthzg n”[heb/@galggreg@ps fiethe heaxy gl;fbhght chains contain a binding domain

that interacts with an antigen. The constant regions of the antibodies may mediate the

binding of the immunoglobulin to host tissues or factors, including various cells of the
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bi ndi ng of the immunogl obulin to host tissues or

factors, including various cells of the -14 WD
wQe®700022923 PCT/ US2006/ 024183 i nmune syst em PET/YS2006/024183

effector cells) and the first conponent (C q) of the

cl assical conpl enent systen1 The term

imfdhd %@fgmt{k di 'effg:tcﬁ(?:@flé) QR thefirsd E‘orﬁﬁﬂnbﬂ‘(dlgf) OPthe SlafERlaY

ant | ftion" as used herein ers to one or
cmmpbnmmégﬁ@nts of an antibody that retain the ability

L0 SrhPREH b Wg!arl Em@ih? ﬁorrtlgn'arﬂ‘ aR 3kt lﬂ)@{" (Jr%mgply "a(;r@bc;c%/)portlotn"),

has been sho e antlgen I nding “function
asnsed ey chfers toronig@r mereffmgm@nlts lofarf andigedsrthaf refhinghe ablhty to

sfgé'lci cahgf)]%il? %na{n% ?%d(%ﬁ 2 GPI? g;p]ft fids b%gn éh'o{%&i 't tHe aﬂgg@ﬁ%&lmg

Sse anti1gen-bin ng portion
fmfctlalm ofantantibatly cambé patéoried byafr@b:nfsroég fﬁtdhtength antibody.

]%gﬂlgl\ég qitlgtflé l(ar?g ‘gs ao nr%}';a)%%ldp : a?n n%%ﬁ {yfemg Lgen-Fl’nd& p@ﬁgn"

of bR gtibolly m@lﬁﬂé (ipa Rab ﬁagmaﬁab mbnmvalldnt ﬁ@ment bansisﬁmglofaha:VL,
rid t he .hi on
w i Gt S g@&@‘%aﬁ%%% r&mﬂ@gf gt R o r
Aety aFdiANDRAIVIEING A4 at tHe VA INERAINRY ( mg:nt,, whlch is
3. su rd _ed. 93) a Fd fr t|ng of
eﬁ%?é“% anJigh W @%IP"“EH 8frt§‘§’ :qug © fegjondsee é‘#@‘ﬁﬁ nsi sting
MMUN@MG\E\ rP@{ul\é‘d ,deumid&l. 09933 (B4) BEl eragmmt corsisging of the Vi

tibod dAb f t
Rl dosie e e SRS Y ghd Gy oA

dr4h hﬂnbaay,l(ﬁ% an8GapRBm! (VAR AL ] (t1 Y390 Al RU-ETBAN: 549 346 ivdiich
(CDR d (viii) a nanobody heavy chai.n variable
qoega:tsmf ac%m d@nﬁnﬁgll)aanslﬁqlﬁpfbcoeamlqwraél Piinggsgiop (feDR);

a&g @Hﬁpﬁa ggd‘%ezrﬂﬁcavl{: Wi 43Pk Se @H Joﬁf&ﬂﬂﬁ’g 4 fife1d W}lable domaln

ns o ragnent, and VH,~ are coded fo
4oy tee pmsatl@dog@m«ss Fwttlltﬁél}w@a&ithl@@g}] the Freacompaisypg the Fv fragment

%h%@l Q%%écriﬁd{?g); %gé%ﬁ%r tg%eﬁaes Stl{w éﬁﬁﬁ)k ?Ollllédnm xteg@ﬁbmant

e as a single £rofe|n chain in
B&hedsi lgha mmemlndwdthWnablgs thers tpbd mades Reinglerpsoteinghan in

| .
TRpEE Vi and S 0B R ba RS n gy e (o B Seain
Bl (scf(vJ,%B)? 2, Bird et alNADSS) Shicack. 2436R3-4UBANEBuSET &-BI8HB)
h b
eV dgad i ORT AETHIP RS i, il Shin MlHSRECH L P
fafendad ta bt bthﬁﬁh}bassec}]’ Withie tlw*témb’(adzgahrlmghmgﬁcﬁtlcm"eg gbam’bn@d
t t es nown ose

g bR R e RSP S el Bl ERE ity b yibse
wiﬂh Suill 3h theart,hvad ﬂ&l”fﬁtgﬂiaﬁlﬁ efe s&gered dor uitifityeia theasatnk hadhe a5 are

|so%$ted anti body", as used herein, is intended to
?@%&Wﬂ@ i%n antibody that is substantially free of

ot he rAIﬁ%de&ﬂér@l%od}ansﬂ@edile?éh@ iSitendddl tb G t6 an ant1body that is
specificities é |solgéed anti body é
stantially fee of ey &§U®§P9 hpdngdi ‘teﬁfrﬂ“P&‘?W%/SPF?‘ gitigg (e.g. an

E‘Qltaﬂe@ Qﬁ’tib%@ %H&@Jpe&ﬁcaﬁ@%cfs icpabliysuBbtadiad Fed mu%diﬁfthat
i sol ated anti body that _specifica
meﬁﬁgallycym agmﬁw oites hey 6P civbiselplgd sutibedE Ehavﬁpﬁ‘g}ﬁ?%ly binds

Eh 1§ fnad HowERShavs Liols-Rictviy I0otHRH a8 E Such as CD19 molecules

from other species. Moreover, an isolated antibody may be substantially free of other

SO

cellular material and/or chemicals.
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from ot her species. Mreover, an isolated anti body may

be substantially free of other cellular materi al
wa@payoo22ehem cal s. -15 WO 2007/ 002223 PCT/ US20P6T/022008®24183

The ternms "nonocl onal antibody" or "nonocl ona

ant i body conposition” as used herein refer to a

Pr €PRf et nﬁfnoaeﬁdl bRshbd Pl remish&dorafl antibb@) @niposiasir a8 hised

composi tion. nonocl onal anti body conposition
heieipey o aeprspamjnoe obamippdymelseiestqf singlp n@mwum FompRasifiopo
ROHinity RS
rFroghBid pitof) oaRpdRR vichal Pl BRIRLIRORAY LROHEny AFa
mmﬂmbﬁﬂmﬁm@glons in which both the framework and CDR
5 regi e gﬁe]iu%%rn a\éﬁgo a/r AWhise E %Giﬁt%deﬁ include ant1bod1es
|nnunog I'n sequences. rnDre ? e anti body
having &armblea‘egl(mms m:m bp‘éwgheaﬁr@mttvvmk emi@DBmgwr@gtrwrlaP%om
i s deri rom o)
Hgt € B8 i A selfontlty T YL RO contains o
cbmdml ebgicaniha oonstanOregion ialsb 1s, derimedoiten Burhan gﬂrmhmw ertrline

e

_1_Q___a§ﬂ[f$:flj,@s_ hileaEd uman _‘-.vu tom 00\ 5 S L&n_ms_(@gmmmatlons
.antj body" (fs used her I S not i Lo 'Qt
i ando e AP TR ar e Vi%’ﬁr@& Fopa G bt s
1920 MHbWEveRfthce@i NfinalBniBRY'g 8s uSi:@ aeredsis nsuﬁhndﬁal tainclude
nouse, have been graft%P Oﬁ%ﬁ man fra # I
agtiberisda which €D seqpeces defy AT O PR Qyypnalian
HEG&! fuch @s /MbLROEHVE Sedh g?ﬂ*e@)@nfbgluﬁlaﬁ |ﬁ@ﬂlbﬁorkﬁb@ﬁh5@
Specificity which have varjabl e regions ch both

15  the Hhamd‘hwnmomhnalraégbw referg °o°é‘F‘PQfJé‘E:? dﬁﬁpiﬁmqg&r?&ﬁle

@ﬁ&e ﬁg]gtg,@ngﬁblwﬁheg hak %hébl&%@i‘éﬁ@ﬁ%wﬂ BotHOIRE fiamBR ek RO CDR

| n ronocl onal anti bodi es are produced by a
rhagibrs Ao derivash from humas [geradine immureglqbubibsequenses: fIR GRS a

Wﬁﬁ&%‘? It AN WHRABC 18 BRtlbodfes Q‘e ﬁrcﬁlucterd%%gﬁlﬂh&‘oﬂ@wﬁi@h

genone conprising a human eavy chain
inclades g@@llalbtalrmdlﬁrogm tragtsganie nqnhmgwemmalf 4% eHiransgys mouse,

20 %%%E%Mﬁee & p?is{ng a]jlngléu{l ﬁéa%r c Cafftﬁ gﬁe%g{a}@ Ir%% E nglﬁréham transgene

, as ‘use

:hmﬁnbadumﬁmmnmuiaﬂb prepared, expressed, created or

|soI ,,rec ant " - (s [ Les
2o B AR TRy MR R ATl O
ztritla&ﬁmhat@remre@&d; E)qmesssédl; araisdombolited bshigpa@mbinant means, such as

' ogl obul | n_genes or brid [ her ef rom
St e AT R SR S R el

25 frir@éﬁg@nb@ﬁial oehhmid mﬂﬁfr@glﬂﬁﬂ%nt geneqp ﬁasbrldotﬂmmrtpagﬂdmhereﬁ‘om
ant i bo r an nt i.bo
BB sl LT AR B
@8 lltllﬁ@ﬂjéhéibb@ arg¥ ;ﬁ'(cj)ﬂ{bdtre(rﬁﬁeftaﬁlb,l (apadinesdlw 1Qﬂﬁédiﬂom a .
expressed, created or isgQ her. means t ha
RO OSBRI PRPORY TP A DR ated
SERUEIIC G atbPorabdIREd BNy BRERThat BUGIVe rsplmrgmmlaﬂltan

human
30 immunoglobulin gene sequences to other DNA sequences. Such recombinant human

antibodies have variable regions in which the framework and CDR regions are derived
from human germline immunoglobulin sequences. In certain embodiments, however,

such recombinant human antibodies can be subjected to in vifro mutagenesis (or, when an
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anti bodi es have variable regions in which the

framewor k and CDR regions are derived from human
w@esomion22e3 | rmunogl obul i n sequences. | n certai NPCT/US2006/024183

enbodi nents, however, such reconbi nant human

anti bodi es can be subjected to in vitro nutagenesis

ahfdfa tr Eaucafér h&rﬁan\/@ s&ﬂ@ﬂée@ RAned er@U—J A0 BiuEhgredi3) and thus

ani mal Transgenic human | g sequences i s used

the angng anidhsaquenses @f@@w\érs alyi)VIarﬁ@lm@SrRE e r??f@lbawﬁnﬁ@f@eﬁhas are

sgcﬁlt%'c%Q gl%ts whtle E&?\/e}{ﬁOMdY&atE@&' thHfan %&nﬁlfﬁ@ VLG WD isRBhces,

és are sequences t derived from and

maylnat edurally ¢xistavithipetherhumman awbcaimgem@lr@éwétﬁ@w Vivopmy

not @ " | Y% Lne

repe??g%?gwfﬁhvéégﬁ gk%gtﬁgégﬁ%e?g?ﬁﬁap%éo ypgggig%ers

eheodedh by thnﬂmed;zwd:jnam Icats@n( eggn gedegM or g3 ) that is

enco he heav w 1 OG

e O rt U PR PR DB A S A LRI BB gl foran

agtfigenb @némsapetercmamgeﬁbjy hexgin vathtth@’enﬂ ";ar@tlb@bfdﬁhlch binds

I nt, ngea Jerein with the term” an antlbody
Tﬁ%ﬁﬁﬁ(’r&? Eg%leCI fically to an ant i gen
T, . Thé Rem“Bighan mitibddy, form of the human

15

20

25

30

~ts~n nDdlfled orn1o body,
aé“B"Jy’%\g chFNRgatESt e ap lé‘)dgﬁ{l (IT}V T 857 %rr?gfﬁ 4" agent or
ant i pe ibrmThﬁnirﬁiemamhway’mszlﬁehm td ﬂafwl;o ankiBodiestie mheﬂ GnR
refer to antibodies |n whi ¢ %Hmnces derive

seaushves Hetidian the sermling gt ‘Pﬂé’ eﬁ@ﬁwma EHE U asgm%se

13%e BeclRFHRd ontd RYiak ﬁ‘@lﬂe\gdirﬁfsécﬁlgndém AddtisrRNfrihand@asgion
sequences. Additional framework regjion 15

merHfigatieng menke madp hinihg Bumpn f‘ﬁ“f*P“l’Oﬁ]é SYUPRSES- f r anewor k

SeqUERE &m “Iiifeli€ LiAbody™ 1Erﬁﬁén‘ae(ﬁl@trbf@10l@)éntlboihds it RRdR €het O
refer to antibodies in which the variable region

weigble ragenn saqusners eredstived som enespspiecand sheegstaegion sequences
5&9 Q&IV@&] E‘ro&eaghtﬂgr spEAUCHIfch %s ar?e{n%bgcﬁr 1h\6@1§jchftﬁé)€9rﬁ91@tréﬁdn

such as an anti body i n which the variable
squnm ares@qwshﬁem aancew@j@ﬁlbvédwﬁﬁhﬂﬁoasthﬁmﬁo%w&ﬂ%we

er e&ggm%%g%%%%lbo :Q_I on sequences are 20 derived from

aman an used herein, an antibody that,
S p ecAdusedihdrginmnradgbady tied Hepaci@Elly inds o hum P ig igtended

1? to%g)%atl[b?ayfglw?&né{ﬁ t% lilla{nalp bB‘i@ wﬁtﬁ a?& abI \Qﬁi%egs fhore

nor e
mfekabsss x bt ® qriiet enab prefcdably 1@-13‘ M m’rledsasgre praferebly 1 x10°%

ef er abl l.es even nore preferably 5
&Iroféesé W%V‘Oﬁee%%fgra@?ﬁ S'f‘h]g)[ P4PH%%assoc” or "Ka", as
used mrt@mn Kadse3" oK) dedset] hereinf Brintén_’deﬂ brerefes wh&: adsp@ation
rate of par | ar, anti bo a en interactiap, .
Iy e éé)grtltchlér "é’h)ﬁ? r%]iggn 1n&ﬁra g&a g {l}g éeam dip eolr nR b %s used
hértif e aflenided foeEfRF totike difiRcidiicisariofit paticulat atibddysantigen
artl cul ar antj body- anﬁsggen . int r cti

Th
mmctlolasﬂgyst@an Hep e ptuseq BeTpiRs I8 ed {9 rpfgf té)rt %ss[opllg{rc]m
RRRC vitich @Jbbtﬁ%%(ﬁnﬂ*ne ol F R, kSK Q6 KB dnfl @9Bxbitesed as a
ratio of Kd to Ka (i.e,. Kd/Ka) and is exp r(elssed ashg
molar concentration (M). Kp values for antibodies can be determined using methods well
established in the art. A preferred method for determining the Kp of an antibody is by
using surface plasmon resonance, preferably using a biosensor system such as a Biacore®

system.
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30 nol ar concentration (M. KD values for antibodies
can be determ ned using nethods well established in
wo b@7a0x3223 A preferred nmethod for detern ning tPer/KE2008/024183
an anti body is by wusing surface plasnon resonance,
preferably using a biosensor systemsuch as a Biacore

Syst glsed %lzrel hg Qé?[y @%%?ﬁnt’?%r %wﬁt@adﬂ-ﬁ%rs WSnUsKsbdy
her ei n, high affinity" for anIgGantlbory

hevifigs Kp pﬁl 310 aM orﬂeﬁymwa@rqf@alay RS 16f M oxlessgng exgngpore
ple?é??be}g E’Sgllroe I\? E)F%ggﬁglaxd éieﬁ midte ﬁreMeﬁB Iy 4 £36° BNG} 184 € atBX:E:

pre M or ess and even nor e
aptigefie rIﬁMeyerS“InghLﬂﬁgltWI bindingsass vardrforaptb%i apfErody iatypgfe For

e?éaﬁlilmlﬁ léjl)gh o n?c?” Qi%&lng'fc;r)ég I@d gt n‘a’ﬁg r :ﬁ[ éﬁ%lg)&frg HVMER Kp of
1bf M:lon’igssf more eprefd:rgle i18 Z)W(p‘dess,egfvem moteqar@fnrab]mli() b M gr less.

h \ n f

12 00 Be o S I
tdi@rabmhuniah anﬁrat"rmé'lsdﬁb pk &tl‘tebratnsj eigl emalamyls landypen-mammals, such

nonhunman ani mal

I
ag penhyman giymates, §hee8 (g)gs, c s1re]:§ rc]:gﬁgacﬂlcﬁens % hllﬂlaﬂ’l% Hgtﬂgs

chi ckens, anphi bians, reptiles, 1-0-eta Anti-CD 19

Anti bodi es The anti bodies of the invention are

characterized by particular functional features or
®5t he anti bodi es. For exanple, the

ant i hadiRbolicsk (RORGETtHoR atel Harheréa B pardibul&iFhiktional features
Preferabq}fvtb an anti body of the invention binds to CDL9
§

appropertipgf the antispdiss. Fop pxagphariieantipqdies mdrspesitically foyiman
éﬂ‘.‘)féf ﬂra%ébly,T Heangbddy Fihelifveribd Bingi e €DIb wlﬂﬂugmammﬁy ot

pr ef er abl'y “exhi bit.'one or nore of the follown

eshiapla vvithrai Koy ofdsx 1Q Y1 asileselsThepntiRLY antasticgiof Hlean‘fetb“?ﬁ
pgré(f(]ngBlZ/ M‘A Pft oh@&%ore %pﬂw @dlﬁ%é&aﬁ@ﬂeﬁs@@d Daudi B-cell

nor “ce Preferrably he_anti body binds to
hurrar@a)mmtwntnhandllklﬁwﬁhaanoﬁDﬂQ M etlessess,  binds to

hunagb)%%gtg\k@?aﬁ%dp c@gﬁm,}o%ngM or |ess, bi nds to

hunma M or Iess st to
h UrRPrdBrably, tietantibodgbirss tathuman(CIy Owigr 2 Ke sof 5 3oi0hdd of Isss,

hugen, o0 ¥R \91@? K

c\"’ﬁ% H%tﬁartﬂ\?%g w1t$ﬁ ﬁD % 2? g 21@1% ?efglbg{dﬁ/:tcﬂﬁﬁﬁiaélss a Kp
ckﬂsndso i oh lmsafmrﬂﬁ)ﬂcﬂawnahl@lﬁ}i Ot Kl o 1 00-OMIrgass, s o
]%q%éaﬁm bvx)l &8p %aéf,lg %TJ gs%t oef b§r{(&§ go%dﬂ?ah'&%@%lm z{ KD 8f 2x
iofal1weiesg of bindepsdumbe CDER IMBA& KﬂMsltxet(ﬁ Milootess. R As,
and fl|o cytongtr a
desc rﬁ“ﬁ’gﬂrdl aﬁsaéiﬁoeﬁvgluf%ﬁ a} ﬁ’é‘“‘%&ﬁﬁﬁ 8Pthﬁ'?1[§%ﬁg%%t°%’ra% D19 are
fé}o@&%tlh 3503 a(k')te}ngludmg Ifd}gk%iﬁplé,fHHIﬂAi )Wesﬁi‘rn blos, RDYsi iﬁmlcﬂcﬁs
al SO can pbe assesse y stan
aftemetsy ARlygis ByiakleAFEHat e d%SFr dalE A3 mth‘%é’éﬂnﬁ? ot Bficing
RRalY 8.8, bidAn@SEREP JikHRAinfibdieR also can be assessed by standard assays
known in the art, such as by Scatchard or Biacore® system analysis. To assess binding to
Raji or Daudi B cell tumor cells, Raji (ATCC Deposit No. CCL-86) or Daudi (ATCC
Deposit No. CCL-213) cells can be obtained from publicly available sources, such as the
American Type Culture Collection, and used in standard assays, such as flow cytometric

analysis.
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30 Raji or Daudi B cell tunor cells, Raji (ATCC

Deposit No. CCL-86) or Daudi (ATCC Deposit No.
w@B7A02»3 cel | s can be obtai ned from publicly PORUSZ0é/E24183

sources, such as the Anmerican Type Culture

Col | ection, and used in standard assays, such as flow

cytonetric analysis. -18 WO 2007/002223

PCT/ US2006/ 024183 Mnocl onal Anti bodi es 21D4. 21D4a

M‘Zﬁé‘lgngﬁ Anﬁboﬁe@tl%‘?n4,5ﬁ?34a11n§7'é]4, S8, §@ﬁf§ 5By efzh hedla6ES
ar e uman nonocl onal

ant i Pethrmed agibiodies otheinaention G, thql’nmgm rgenplonad @ptibodips 21D4,

22@%32@?2@%0@6&@3%?% %E%?Al%d é}%ﬁﬁ&%ﬁﬁ%é fithotchized

a@escrTteel inVEkamplesol 6at7, d 8Ky 2d esd 3. TeDA; anzingacid sema@@es of

AR iy, TP SO SR 1

2080406, Gaidd, seppetivate The iV A acRﬂdBQ@ncwmlD‘l 27933 47G4,

A335155%, e S IR0, R PN o

15h_épetrdely, of these antl bodi es can bidl DT9 t he dH and

ot hePT\en{hal ggsh pgihgs ‘WEB{EF&B ‘ﬁ“ V'Hi"}?veln (TuHces

cs}Dée%ﬂikeuimgnmheavmreafe otk aMmamaiae@ ‘maledulds oflibe s
can be tested using the bindi ngle% ys..descri

ed, .
inysatien. £ral9 hindipgolskghhpnized gnd ratd gics %Pé’f’g toflpsing the
DL asMs @&@rlﬁéﬂ 2Bb@ Aa ifhe Eﬂbrﬁ@gs @nd EIES&J)ed’retaraMlyL when

sequenceé froma particular pairing 15 is
Viegndab.ediainp et mixegkand magehad, |aers%eﬁﬁlqna? frerpya parigeiat ¥u' Vi pairing

W@\’:\édsﬁrth P §1ﬁfcﬁﬁaﬁ?l sﬁn@ar\gg SSQRHEN AGkewiscOPReferdbdy 4 VE q@énce

pairing I's replac with a structural ly simlar
fim 8 pytievioe/s/'V Werdtir el rﬁj’llayed With o plencspsplycsimilarija, sequence.

i nve cE&HmQ@/r A %@ﬁsp@@t g %V@ﬁtﬁgl Sk @520 13 atedroBIBAM .

or an poftion t conprising: (a) a
antibody, mfwtxglemmmwzmtlme@creﬁ comPPsingi ng an am no acid
sequ ce sel ecte

£y 689, By fyiabf] L Ao B E A SE e e
var i a"blnethe emiup norrsrstmg oBIBQYIRANCan, 303.de b adduente

I th
Se eglto) ight %?m %%b % ﬁeoggc% Cf%%@?lg W%lcu{]%n tﬁ C{v‘i‘%‘%%lf/agd from
s pe ]E: ithd grahy gonbistivgsof SBQUD, N@s:f rldbl ly 1RuFaiv €0 159.
e er.red | ud
wherra gy bR GBI s BB ng “the
Bﬁfeﬂ@dﬂ&wﬁaﬁcﬁl@gmem afmb‘ﬁlﬁ@ohd}nblﬁ)ietﬁ and (b) a light
chain variable re risin e amn
sequdfk &gy Spry V%la%%re%o &mwgﬁigéh%w“&w%m of
Var' @ﬂ({g RO: O und QBYPA 1ightRBaik M&iadlE rglocintbrsiguienmenebcid
;and (b) a light chain variable region

c o rrp rSPUCHEF Qf’@@%@ N &ard
(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 1; and (b) a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 9; or
(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 2; and (b) a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 10; or
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30 sequence of SEQ ID NO 9; or (a) a heavy chain
vari abl e regi on conprising the am no acid sequence of

WEEQ7o2D 2; and (b) a light chain vari abl e PEQUSI006/024183

conprising the amno acid sequence of SEQ ID NO 10;
or -19 WO 2007/ 002223 PCT/ US2006/ 024183 (a) a heavy

chai q{eh i rﬁﬂb@@raﬁf&%&hﬁh thd @mﬁt@‘a&@ séfilefice of
& T

sequ i ght chain
vari SEQéDrN,Q;ﬁonn(b&bhp hgtglchgn tvma tmpgt@n eamnsising &g AR add

SEQ | Iasé\lge Of% %}@)llaorheavy chain variabl e region
corrprl I'ng am no ati d sequence of 5 SEQ ID NGO _ 4;

and (D)aleavy diain vatiablerogionicabpasingile eminoaagrseaicnss dhe

am nﬁE@;ir)%% SEGYE @?g llgﬁt cﬁggvg&bmeﬁgrgcon%ns n%ltkluﬁanlﬁﬁé‘%id

chai 1@ regi onconprisin e amno

sequeerqoaloebeHQID[N@d@Z &;, and (b) a light chain

\égg ?agl @%pno\%%nﬁg %Fsgiorr]t%omprlﬂnéQh gmﬁl%l agtd] s§c§ﬂH@enone of
_SEQQB NO: 3;ahd\() b lightaihin ®a1aubiledegten1 u@mpresmgfthéiﬁlﬁnb Brid

N iuind o BboTph Cequence of SEQ 1D NO 14
ani no_aci d%ﬁﬁ%ﬁhﬂ&vﬁm 51 m and. Hﬁl
o AR5 s Y B efon %&tﬁﬁamﬁ*g wcid

sequehfen®iof SEQIDIN®Q4;d6. I n another aspect, the
i nvention provides, anti bodies that co ri E the h%tavy

chai ) &kRavy phyin vasiqhle feetaprep@IprigingRie
21D4 @E({‘ﬁﬁ(} O: ?’7 S (b) %%Qt chaiwkariabledfegibn @&ﬁpﬁﬁ@&he Bthino acid

conmbi nati ons thereof. The anmi no acid sequences of the
VH cmesce@ﬁSE@ﬂDd\TOmMa 47G4, 27F3, 3Cl10, 5G7, 13F1

an d gr? Eg)rt]%rr gszp% 1dv@nt§ﬁ9r$\mié§|%ﬁboﬁ@s tl%@colﬂprts@-ﬁw h@ﬁ/y chain

am no acid sequences of

mamght abhinZIORL s, Q@Baaand CIRSs,of 274 21Dda, d7G%@77F3a%§*F11> 23
143%5%5(35‘&[&; hlocygﬂlﬂltﬁitt %érpofl\@ﬁe a1%§i0 a%iﬂ’sec%énceggigggzln CI#8is of

am nNno acC segquences o0
DUDY 2 1 TMeDATGA, 27EH 3C20,R587, 1m1a®d 46Ky are siE@m lar$@Q4l@e‘80arlé

0895 8, TERLE. R nfbpioptasd Ao ot oo
21 27F % 3G, SETFEF | 36 B6E 48T shodh il SEQ [RNDs1 8ER4aR® 26, 27,
T T
21 :aG7 4173@4 an@FEB, ar8€BibGn 1HSIQ M NEls: 30)3 1 47583,34e35 BHFAN
b S O PR G i 7
3854ind A6ESare ki inSEQ IDISG: 3338, 46H8, 41, 42 sib4tn The afBiQ acid
sequences of the Vi, CDR2s of 21D4, 21D4a, 47G4, 27F3, 3C10, 5G7, 13F1 and 46E8 are
shown in SEQ ID NOs: 44, 45, 46, 47, 48, 49 and 50. The amino acid sequences of the
V. CDR3s of 21D4, 21D4a, 47G4, 27F3, 3C10, 5G7, 13F1 and 46E8 are shown in SEQ
ID NOs: 51, 52, 53, 54, 55, 56, 57 and 58. The CDR regions are delineated using the
Kabat system (Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological

Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication
No. 91-3242).
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ID NGs: 51, 52, 53, 54, 55, 56, 57 and 58. The CDR
regions are delineated using the 30 Kabat system

W@ Bbao222E. A, et al. (1991) Sequences of ProP€i/nsS2006/024183
I munol ogical Interest, Fifth Edition, U S
Depart nent of Health and Human Services, N H

Publ %@%{hq{]eacﬁ\left hét aptsbdies cardfiny¥e (ﬁ@@ﬂn@m&ﬁlgm-bmdmg
PCT/ 06/ 024183 G ven that each of these anti b?kd: él

smﬁchy isprovadedringribiny thGPRAAEPR2 S CRR31gsiepsethe Y
pgrfﬁv(blggﬂ sﬁﬁzﬁﬁwk%ﬁp %@Rﬁr&é%@ seq A8tedRDe “mixed

feg ons , sequences and VK
a@mt;che@rbme GDRS omrdiffeagtianibediecesn bp enxewh apd matchpdthough
f
o S0EE ot e B LIRS, Epein o oD
CDRBtChRe otbBRAt-GING tEDIRE raqldctées\sélf tk@mmntl@DF@Dl%@rimg of

S‘l@%@@ﬁg ﬁ*necg%tfgg d1e%g&1ﬁ b&%%tgd Rélt%ﬂthé‘gmﬂg Q&H%seés&fbed

abReahe ii'thaBkinhpeh (eg., EarspmeBtaeme% analgsish g Preffesaty.riien Yu CDR

SBRPRS S S %ﬁé}gﬁ%ﬂh%ﬁ%{b@ %ﬁ%%%%ﬂ“

sequenc froma art ' ' )
T T dg@a@s@@%@ﬁﬁ {b%fé’adze
seh{&en@@ﬁmﬁ RREREVALQuétick petferatlly Tasptdved with hetr@DRAlly

d/ f ti
b A T e
v, Bind ARHS @é&%e&)reatddtby\%bdtmbﬁﬁ bRAGH rh()fe mmad/eﬂvL

to the or narll skilled artisan t VH and
GRR wqmémgcewﬁ iyEugtrady gpnil B&Sﬁ%?&%ﬁtsaf{qm thg %cﬁw%f% ces
dm[ogemr@{ﬂﬁfrﬂ{onyaoﬁé %dl%@ﬁiti@ﬂdlwmﬂngma\/\ﬂi@n 27F3, 3C10,

structura simlar sequences fromthe CDR sequences
iﬁ7sd:$Eisﬁ@d4ﬁE$ ein for nonocl onal antibodi es anti bodi es

21D4,, gc;r% by, &4 %t’herzaégét tl?b%@entm@ﬁ'éwdé%]iscﬁﬁgd 6t lonal

Accof I'n anot her "aspect i nvention provides
aatlbcbcbfobralnagbnrmmm eomtagn them@ﬁobm@ysm@r anti gen bi ndi ng

porti
Port A s bt #in PRIRICLSIACORD olitristhe AR Rquence
s@Bbted frent the growg trmmgtnny;f SEQEI NOs:rg, bt 18HO 1h2Nard 2216,
e
r egl iﬁ @%ﬁ@ygg%ymsagﬁgeé& %Pnk?)goﬁ lhsSI‘?g\s/e a&gﬁ(%:gehas/el g%?éd
sfereeml om the gmpp canssiig oIS QID 1986 23[R\, 26237, 23 4and 2%
7, 28 a chain

2 Tt iR L1565 R Y R

%ge@ﬁg zlbﬁlstgé Slepp e@rssuig oI EEQID ?sghaomnm 2333 fg}, 33 hnd 3%,
.a chain vari.abl e

cory @bt Srany o lreidh GRS colefikal Ml B8,

{eRted FRHhE gﬁap sdsﬂsfggngaaf SHEQD RONGY, 3839, 8B41,39,andH03;
41, 42 and

alig hai n variabl.e regi on CDR2
conpr®sp thté;halg Nprha(yleareglan Eb&é:ﬁ@grlsmg an amino acng sequence
selected from the group consisting of SEQ ID NOs: 44, 45, 46, 47, 48, 49 and 50; and
() alight chain variable region CDR3 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 51, 52, 53, 54, 55, 56, 57 and 58;
wherein the antibody specifically binds CD19, preferably human CD19.

In a preferred embodiment, the antibody comprises:
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selected fromthe group consisting of SEQ ID NOGs: 44,
45, 46, 47, 48, 49 and 50; and 30 (f) a light chain

wQ aro7ad2e3 r egi on CDR3 conpri sing an am no aci dPCHUNINEE24183

selected fromthe group consisting of SEQ ID NOs: 51,
52, 53, 54, 55, 56, 57 and 58; wherein the antibody

specj, 1 l, ey g%h%}a'@%b@eégn chrafes ghémfg SEQ@O NG 189, In

a preferre odi nent, the antibody conprises. -21 WO

2007(bDeheas daTVuGiosLor SDRS compyisiag REQVD NGi3h
var| @% fieal £ Shaily IR rGRUPEDRS Byt SRAND &R 204 {b) a_

heav variabl e region sing SEQ
23; (dje)iglzt Chamwrla(bhaﬁglowﬁDlRéNp@pﬁ% n&?@@@@ afrprl Si ng

corptT iy Qi et iy T ARHESRRIDROTL AN

r egl @haﬁmhmwpmabske 1egioSEQR3BoNPrising E@ﬁ@ NQ:fIl. a |i ght

s e e N i

COoNP(a) Seavy( cﬂn)nna/ahﬂﬂevgegmh &IDR vanipaising SEQJDAVO:OBR1

conpr Si S
gl O vern@rﬁ’ﬁgeg%é@ w%pr%%%’éEﬁL@( e ©
K EGh @ Raik i d ) DNED 30d) a

I| ght chaln varl re v . I D NO
(4 2 light ghgigvagd ‘?Wg\?gﬂ%rﬁ}l °8“P8§‘Pgﬁﬁé§@%% §§§r| si ng

2583 te?oal\i%ht Gthin @ﬁdble Ifég)o%ﬂ)ﬂé%tﬁrrllmhﬁigrsm HOL &4;mad)i on

rising d
ebol et SRS B (R prrsEehE SEA D NE Faauy
If(‘ E@ﬁhp@g&hkﬁlg?ﬁmeﬁmm@%ow BRhprEesig SEQ | D NO 17,
vari abl e _regi on SE

| D N@ Fhpavy ¢hejn %ﬂh@ﬁﬁgl%lr%?% SoaRRTisie é%ﬁs% 0

Conpgﬂgséc%éﬁw Rridfle rédon CIORD c&nﬁrisﬁ@tsm{'ﬂ) Rovya4;i abl e

r egi conprising SEQ I D NO 38 g@ li ght

chgl (p)wénpmazmhemrvergzittbmregmg&l?érﬁempﬁlﬁlﬁ@S b lﬁ% 45;

an I QoD 1GORS;

con‘pr(l Si %@@E i %mélrtqfﬁf%cﬁ@trﬁgr%% eferred

enbod) nzekngh,t chdmeveamblebcgign CBRY F><i>1”QE@mg( §§Q B N0ad3: aBfai n

v LA EEUT S SRR pR R R e, ()
Iggg)thcfr@)efarddembpdmtmt me\ﬁatlb@blcemplewo n CDR3 conpri sing
S0 8. By PR el Sl S a8
vari qu @hds:ﬁg ichdin GiDRBlearegipn CBRAgoBERgSHQID 29): 25nd
|( H) N%:) aj%avy c g?rf varidble IreaglbolneC]ff?ﬁcompn(sjgg%E&oImﬁb.séﬂg SEQ
(d) a light chain variable region CDR1 comprising SEQ ID NO: 39;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 46; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 54.
In another preferred embodiment, the antibody comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 19;
(b) aheavy chain variable region CDR2 comprising SEQ ID NO: 26;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 33;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 40;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 47; and
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weonpni=zeng SEQ | D NO. 19:

I'n another preferred enbodi ment, the antibody

conprises: (a) a heavy chain variable region CDR1l
_ _ 30 (b) a heavy chaPeT/US2006/024183
vari abl e region CDR2 conprising SEQ 1D NO 26; (c) a
heavy chain variabl e regi on CDR3 conprising SEQ I D NO

o dli l?tchélgk}ﬁrla%t@‘e ol 8DR3kbepAged SEQ GDRD:s6Nri si ng
£ P NER ) 2T
ght chain variable regi on CDR2

Irx:@nﬁxpr @ﬁﬁgeee@qd@lmthmwﬂbawompz@e% 2007/ 002223

PCT/ (g)s%q)xgg/y%é’ rlr%§r1abﬁé‘ r)ag@n b']ﬂﬁtcoﬁlbﬁklﬂg SBQIBMNE 20egi on

CDR3" conpri'si ng . I'n anot her preferred
embol) rseyy dhaia vam lwag@n @&ﬁ@rqowglsmg aFQAPEAA/> chai n

vari . (b
RO AR B aponR: SpPRas B0 2001 (D)5
27; (dpaight chalhearqblwhameD&lrcamp@Sm% Q@AD ;

co np{) :)] g c%lg'% Valalite &ﬁ)éé}é% o%‘rénsﬂ?tSE I@OV@@' h@bl e

nprisin

a |light
chal () wmrghtaihhm vanzgﬂ@ng@m@liﬁmmpnsma §E EéNQ) 5[@% 48;

and t,.ch .on CDR3 c
I%tq%px)ﬁ@rregggg?chmgth t?q al%{boag{?oerérg' "enmbodi rren? rrp[ Ihzl "
Al Rofon C DR 1 compyisinp SEQ ID&N(DaQiI,

> heav
10
15
20
vari
al on
25
30

re eo - SE
chal &?%&@? Srrﬁ%ém%ﬂ@% pg%%g%@%ﬁ
(C) N% aﬂaaw cﬁ&lﬂlvﬁhab&n‘e@brh €DRE gbmpriGRRSEQ HAMI0: serng SEQ
b
con‘p@&llﬂﬁf ‘@%@"Pﬁ? g;gg ?co\é’%hslgﬁ%ﬁgh@q\;(gvarr abl e
Ir Fg k@cﬁq@ﬁzhal cHa® m&%iﬁlb B@l@i@m&@mﬁ& SEQID NO54%;fapd a
n variable re S

(B adigbt ¢hain ‘r@rlétrler%’e& Cgﬂ%mfrr’é ”‘%@@bgﬁp, dl 0o
Ih Qﬁﬂ%ﬁérﬁﬁerre@@nb@dlﬂﬁﬁﬁ/ Mle%ﬂl%da Yahpradeb:e regi on CDRl
conprising SEQ I D NO %

. a h bl
regi 60 CPRRY @f@ﬁb‘faif@blﬁ@egSE(g F\@prggl\éyr’@]g hgél g
Cha' gg)veﬁ a@%}eur egraere r@m@mm@;s RONG, 36

ht chain variabl e region conpri sing

SEQ (2) arh@vyzr@am(vel)lak&e TeBigh @Q&ﬁ&romprralrlg SBRPNEYi ¥h CDR2
co rrpg@ t éﬁgg \lagﬁtggregﬁ)g Cﬂ@ﬁcon(ﬂr)sm% SlE NOhAﬁJ n

egl on onpri si ng SEQ 1 58. IS
vel | (@naahght chpin waiahletregipre€DRA GOWMH?INO 50; and

I nde %ﬁie alr“;agm)ltel? &@ 3@5}914@55 Cg@‘a;[ﬁjﬂ@%@(s)

ermne t |ng spe ity of
ant i kjud yveﬂ &noven in2be mo@aahecaﬁﬁudgmnmamdeneh@ﬂwﬁpm the €DR1

S ARG A 5 PP ey g oty o
SRfAte itigen Sekthatfnoultislx ammnloér,es &ini pndciictably be generated having the
same binding specificity based on a common CDR3 sequence. See, for example, Klimka
et al., British J. of Cancer 83(2):252-260 (2000) (describing the production of a
humanized anti-CD30 antibody using only the heavy chain variable domain CDR3 of
murine anti-CD30 antibody Ki-4); Beiboer et al., J. Mol. Biol. 296:833-849 (2000)
(describing recombinant epithelial glycoprotein-2 (EGP-2) antibodies using only the
heavy chain CDR3 sequence of the parental murine MOC-31 anti-EGP-2 antibody);
Rader et al., Proc. Natl. Acad. Sci. U.S.A. 95:8910-8915 (1998) (describing a panel of

humanized anti-integrin o,Bs antibodies using a heavy and light chain variable CDR3
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et al., British J. of Cancer 83(2):252-260 (2000)
(describing the production of a humanized anti-CD30
wa@pao7ioaatg3 usi ng only the heavy chain vari abl e POIEB2006/024183
CDR3 of murine anti-CD30 anti body Ki-4); Beiboer et
al., J. Mdl. Biol. 296:833-849 (2000) 30 (descri bing

d5r§£19 Hpé Réfte SRLLRSHH &3, HtB6SPLINGEI Whetein BEIR rAdmber antlbody
ant 1 bodi es usi ng onIy t he heavy chaln % nce

capprishiea istinshiegnense Phtpide HOEDES dom T H@H&g) ¢ same
@@9@5 1%& g%%%t I’?LP fng%ntﬂmﬁgl l\Vlth'%@ﬁﬂtles§§ high bk lﬁgﬁ’er than the parent

descri bing a Sanel

maring aritibodsgr Parbas(ez gl ,a[nﬂmb%ﬁne§0®éﬂ_§r 16~ %égw%}@a SP‘O@‘H% that
B BIBHET B g iRt LR, syt il e

etanl,, BBocaNufl. bivdg. ScVBDAIRA5E9A5 @ RO Médrserving the Bdine of
Conpgl-s o e%é&e@%hh?e%&%gygsz 108 &), 61 D) CRIRR+ HghE N

epl tope as the parent
phibdnita) @Mbmtbd[é}hewﬁdhaqufam arttl-‘esana‘stomlg ﬁalbﬂlelﬁblgm cinpg e

A T SRRyl b,

49161 9% b (desdribingi on

L2 !A 14

SCR ETEA T T e s

FGE EN(A3 3Rga GéavylRRaly ¥f é:iﬁandsp@mﬂg@etqemctmlcbbmdlhg Eeb pHBs

Sl-1, Sl-40, d Sl
abihedy b Ry T DB AT PR R FaRe i Ea e
réBRI&RYs HeRidly ddoffdrdtdiEby refeientd iﬁgtshﬁmw chain CDR3 and
denonstrating that the CDR3

bi . n &cgprglﬁgléq the plieﬁ%;lLan itjon Prqﬂu{gﬂ Ig{c])ngctlg ! Fan&1%0$l%%%r1%01
oh® br hare hé4s aﬁa&/%@ ﬁght CHAS GD'RQ'dBﬁlam@ Frofnt dnragtilsddy ﬂbﬁ&d from a

wherein transfer only the heav chain
hymee At nww@p@emqwhe%the godlensdaniibadyis Pl S phegially
WQ Sﬁj 1ol SvidBitRbs st B PlddeR imdhtitf gréviddd dohoclonal

was sufficient to retain binding specificity
ﬁqum cpmpasing FEly moRskaavyand/qs dight chﬁl@ffé?lgﬂt%aﬂi om a flon-

hRC filaft Q%nﬂoﬁf %Bf{?aat 58150 ¥r fBLRHERE KhbRinl thSmEMcldngl ahtibddy is

present | nvenfion provides nonocl onal
Gapathldmfctpmﬁqaﬂyrpmdmg tg)CD@%he Withinrrome epbadippertfuelt inyengine

aﬂﬁﬁ%cﬂes comﬁrlgg Jdh nIorré)ﬂga]W r\?%rgr | ﬁ%ﬁaﬂ?ﬁbﬂ?&jorﬁaﬁ& FbAR a non-

nan ani na in the nmonocl onal
Iumtai hoiihody $a) aepapibde oﬁcogpetmgffpdahdhyg with;{H) mtpin; the Epctiaal

t hi t t '
RS PR e LA Lo SR B
tﬁ@ﬁUerSpdnldgllgtpaﬁhﬁi mrﬁﬁiﬂ&ndmmdms froma non 20 hunman

anti
nonNo S\ﬁ 5%3 Ioa’ﬁhi‘s%%ﬁj gme pgesetgc %Vgg 1<§1t %S\r/}tg%se c%fﬂg}g%] Sh@iddiek e
SnfpisiAg oh®orGhYrE hed tahid/or ghirehabnODHB dembis from:lmman antibody,

I%]g% ;g&clr?égw Q,t | bOdI eS C H Bhﬁﬁnﬁél &Plgnﬁ,]engg-rﬁlgﬁrgg ﬁnlrrl;galaw%erem the

Bﬁﬁdnmﬂwod@aé caphifle 5ﬁ§peaﬁeallgfblrmmmeomg fcithitbothetiasgects, the

B ki S AP BOs oEAREL LR Sl

ﬁ%l'ﬁ] g%d&?}g%i{g 'rcli?fn'éﬁﬁ ffomn £ 8rst Hﬁneﬁ%ﬁB&@OMh B¢ fRraxanplal a human
ib
antibody obtained from a n?)/n-human animal, wherein the first human antibody is capable

of specifically binding to CD19 and wherein the CDR3 domain from the first human
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Wthin other aspects, the present invention provides
nmonocl onal anti bodi es conprising one or nore heavy

wa@e@/7o002223 ght chain CDR3 domain froma human aPCT/b8296/024183
such as, for exanple, a human anti body obtai ned froma
non- human ani mal, wherein the human antibody is

afiBBAPIeB1a8s 2 TTSIES cﬁdn%iﬁ {n¥a Hinfad iafighod 9 tlﬁﬂb@ackiﬁlgﬂ)iﬁdmgmbhﬁﬁcny
as ects, the 30 present ipvention ggg q?q? ;
18@@:@@9%%%9?9@. hynap Awtibgdy that is cppabley? é&?a‘/ i ‘?fg?ﬁ °
Cﬁhé' Mﬁ%%b&nfeﬁ@ Nugh fnbértive BRI Bie 0 on& Uﬁl’ﬁore
or exanp human anti body obt ai_ned

heroh atﬂAMmhbmameﬂlDRM@n@n fromy{ae ﬁﬁSP@tm%@ﬁ*é‘?Pdé{rﬁ%)u%‘a‘?a‘?l“SOf
c?rﬁge%%ﬁ% bg{glﬁ%ﬁﬁmf Eﬂg C&hi Yhe%ﬁ@i'oﬂﬁ cﬁeﬁ‘ac@i‘sﬁcsﬁ bMA’E BieRame

e first human -
em@wam@e@s ha@wmm@wd@mi@aty a4 el c@a*agpon@m prrengal first
h Iﬁg |n in a human anti body that is |acking
PP Qbe0|f|C|ty for CD 19 to generate a second
human antlbody that is capable of specifically binding
to CD19. Wthin sone enbodi nents, such inventive

AaﬁbmhﬁdkﬁﬁmdaﬁmuhsGmgﬂmﬁ@gﬂEJEmre heavy and/or Ilght
chaip CDR3 do

10

15

20

25

30

0 (A
are E‘d’ﬁﬁﬁ)‘fl gmB?dlgnemJ”P g{’lﬁl%oay ]pgne tl)llwrc]%uongwmp{th azug.jv\_y bhain
vh@dbdd ragibh &oﬁltﬂ’p‘at't[oﬁl’mﬁ gerﬁﬂlae haive chat inosynoglopuliyi geae tid/ortve

B B oD L Ry B e

ant i pgcamp8!ih kaq)ddfasedrdawon@eeameumham Bevirtts andsolated
Sequences, 10 In certaLn enbodj nts,

MORPFIaRAL éntrbé?é%@ﬁ an APy BQWEPS’[S‘IOHF ok WWESI%QB?VE R

v TIBREHoR Biak IsihD8B&IcROIHr QErived ffdngzi’lhurﬁzihav }[15 -‘5 a ger&bWEereln the
region froma particul ar %ern1|ne

antibads spicisally bindsrial9. Ipgpother prsfpreed OQIHEPEF‘@HPE&}“C’“

p%U?&é@ L ARBLated it oL 1ONA BAA LAY, R QY hifBSn-Bimding @baiod thereof,
nonocl onal anti body, or an_ antig bi

di
comprisiog a hmnphanmﬁgbla regiep,/ihatdh e ﬂ?deE!St% Iﬁ’?&%’d }fP‘Eﬁu hyppan
\} h?%9 ké\}nt \bﬁeraﬁ ﬂﬁ%ﬁﬁ Iy g%:lﬁjc%flj' ¥&ds EHYIN R yordmheMpteferred

erei ecificall bi nds 19.
eht’oodmwnh the 1p\regfi@n preﬂdmaml:ﬁgﬁponqcma ibqsly; @yan antigen-

cf %%o?&%%ﬂgkifgéo%o&gmggqgﬁ! cﬁ’lgﬁl vaftiié REMN tha@ s tRE) roduct of or

er eof conpri Si ng a g/
dehmmfrotma ihaﬂnhrer &48 genet Whdrein shetaintibaslysiesifically biggs CDIY. In

S erBty LR B Ry etV iyes HRORLA ddBclona
4akiBodYL ore aﬁﬁg@rﬁmﬁngmmc)n théreof, ennggrisingra lighbehiatbegriahie region

| at ed I t
) PTG kB P R R Pl
Jpedfiedly bl CDE 91 heyep aadhee praﬁefrred rembdchmemetlheﬁmnmcm Henidgs an

VK |_ 8 th ti.bad |
RSt ARG B PR B B o LR
éhrai«ﬁeuaham@re@roa\thaw @Sh@protsd bbéreldrivadfessh o hatharaVik Lb®gsne, or

t bi ndi Li
) b2 e PRl o
ASLdE FroviRIhRisOHRR hoMbel A4aT arBid by, oﬂ\&}ﬁﬂ'gai-b\mﬂiﬁg pautibh ket

wherein the antibody:
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specifically binds CD19. In yet another preferred

enbodi nent, the invention provides an isolated
worenwoobnenl anti body, or an antigen-bi ndi ng poPCT/U82006/024183

thereof, conprising a light chain variable region

that is the product of or derived froma human VK L15

g e n V\’ngnghﬁas b 'B@av@%éd? Q&¥abRIIEEibA thafik khe prddesofCPd&ived

anot her preférred enbodi nent, the 30 jnvention
frpmouhudes Vair$-§ lser! L@ eggnertimiiel %ﬂﬂﬁf’r engpi{c; thipgfino gpid sequences set

LIl e wh h

i BB G S99 o) USr006/ 024183 ()
conpib) sesomptseawnyighivhnin varishleatseion thagisshe Rradict plordgrved

5 frgglna lﬁ%nf%qéqh]ﬂ% gAz‘f%ing“L‘??ﬁéheWHEH géﬂek encodd tHfambadPRid

S enco m no -aci d sequences set
séoqmierichs $en fBhGh BEQNIDSNOS 26 8Tdind 38, respspivebivaady) ; ()

conp ses_a t th
pr od t &Pecdbcagéﬁ’fr@ (ﬂg}/ga %e%é?%& umano@%fdﬂis If/K A27
or VExdni;ﬁesgﬁaﬁub(omm hdvigeYie sndeVic ofthés §-Hé a@dﬁ/ nb1&apspectively,
se nces, s D NGs: 7
a gﬁéécﬁ% 3, %@”ek? @5@@ 103 ﬁm;p ?“%%wg Vaand
——————1—0——~\ A ¢ad XS \ q 0 ha
VH an f 1 and V res ectlvel
g‘iﬁbz(g?ang%il? sigsPectveR 15 ﬁ%%aEg An exgrrpl Zr gf
an al&_fs hghlgql_ﬁre!ﬁﬂ\z( 'hﬁﬂaﬂ/!lﬂtlbadbdconﬁmbks I?lwy— dr lightedHain-viatiabd@regions
~pecti ~e S exa e .0 a ti bod
e dhemprighots pr Vi vedipran i gerning stauprerar O iiiBle
é@ﬁ ofﬁﬁ HEESHy RS c%tdhed&rdﬂumteMath@&muWHQEMm heavy
chain variable regions that is "the product.

15 infruneg om@re gPRes d Srehairsterss Halude t EIHP%H*ZI@%? HPISRRNIG RS Sy ing
}ﬁpfnaﬁ REmiY, glcﬁ‘;mlt? SR AR aﬁﬁgerntb? irAdbEdt QPQ:YeeﬁihQ a®Ghingh ned

roma systemt at uses human gerrrhne 15

1mmmogigmmlg|emerﬂﬂg@mé§plam rhpst with the Aptigsa of nfreihi 2ibpgan
a?itﬂgc;d?%aq ?ﬂ’tﬂ:&tﬁp&@%fs 3f ‘Zaéw&i frdh n@ﬁhﬂla{ﬁ"@ém&ﬁlﬂ{dnﬂglobulm

antigen o I nt er est or screeni ng
shqumce cai rerideotfiesing Isuqln hyeamphrigrthe §miap apif é‘iﬂé@m@rﬁ’ Bﬁé’g@an

20 a‘%fmc{yﬁg ﬁleaméllnoqa[ec sr%auén%,sg)tefﬁﬁﬁxan fé{ﬁlﬂﬁ@%mﬁmgfopﬂgﬁé ahd) Mlecting

e prodadu rived man gernline
thémhanaagieahline nnmtmegiubﬂmezemmebbatusjrémestfm saquense §ifolgragiest %

t he an1 aC|d n
1§ﬂ{t71|%§ &I@gts%qufﬂcg Ogmer%l 0 ac |a ué (rﬁlglg%n %@ﬁﬂé}pﬁ{ggﬂ]g erproduct
dmﬁﬂﬂﬁg}/ﬁgﬁt{m’Mpmmla aluaar gemyhndz henmgimhulgeqeqmqnn@may
nmunogl obu uence tha
c-(qnt an%ati) g%{‘il gg[l{e S,88 SoIpREr to the gteﬁ'?ﬁl% ste%deﬂces 99#’1%?)%?

25 éidelﬁ‘i@fé Mﬁrhlb}ﬂﬁbéurrﬁ;ghbhﬂﬁib rﬁﬁthﬂldm dy 1ntd1’|abnail mtrothimtiop pbsitge t
qh];ﬁq{qg rg@qtaglga; ﬁgggf@&%@g& o eltngu 1§ﬁ>c}¥hc :ﬂgq%%tm%aspﬁ)% identical
i?l'gfrfnﬁf &%ggquaﬁceq@ Bﬁ@tﬁfh@tahﬂ sfc{h@n@%ﬁéﬂdled] By s hﬁmang@mlmme

for exa
Bl Rk SRk B o oy

as being human when compared to the germline immunoglobulin amino acid sequences

30  of other species (e.g., murine germline sequences). In certain cases, a human antibody
may be at least 95%, or even at least 96%, 97%, 98%, or 99% identical in amino acid
sequence to the amino acid sequence encoded by the germline immunoglobulin gene.

Typically, a human antibody derived from a particular human germline sequence will
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directed nmutation. However, a selected human anti body
typically is at |least 90% identical in am no acids
wGeegueme3t o an ami no aci d sequence encoded byPEr/D8IMA61024183
germ i ne inmmunogl obulin gene and contains am no acid
residues that identify the human anti body as being

dﬂ@?ﬁﬂo %%gh&lofmlﬁéa&@d&f@&n&@ i tﬁ@mhmaiagb@bhdel eﬂcoded by
0O acCl

sequences 30 of other specie
thydwmpi permdiag inenenegiobulimgener Ingepaip £3ws ¢ eah%m%éﬁﬁbody may

dg%/é/ 9(8%%/(3 t 59 ga&?\% nb GifRE thgéﬂ/% 0r or@\ea{InPhcid GifSlen@OV6m the

entical in amno acid sequence to
amhe aandlanlleam aicadsd by Heeewlingdamupgeledin geter i ne
i mmunogl obul in gene. Typically, a human anti body
derived froma particular human germine sequence wl |

Ei{_ 26! WO 25;071)/ g02223 PCT/ US2006/ 024183 di spl ay no nore
cid differences fromthe am no acid
seq UE]I’I}EEarﬁ)Iﬂ‘(Bﬁ ciebodiment; dnentibotarof ermentien Gompuisesdieatyiandn

FEEMERTIEE: i e
afinolacRiNeqienas iod thdiptdfarenatbddics miedchibed tendimandwherein the

R e e Ta—

idRhiidaody of the invention conprises heavy and |ight

chain variabl e regions coppri si am ng guen
that Fegombici o RRRRr S 4 3P Rip T O HOIRR CpRnLeen
g%f oBiRIrth&ebrastn skl @ hesleh4ih ReghbRatgibm andeniichtbienirei n
0 anti bodi es retaln the desired nc ional pro ep

Walé@lwglonh‘éheéﬁfle ir'r9-antibaa'ies-uir-t' invention.

15 For hE hes]?vp%hélﬁl V&HbleQBeibl SthHRSs M hnlib®AcM &uence that is
nono ona ant i body, or an%lgen bi ndi ng portion

t her edeast &Q%bpmglog@ysao AEE O a¢id .swuelmeusglscrt%d frerp STy
ali ngh pSEdg?)IN@gl £20 89 9N antirerein: 15 (a) the

heav vari r €gi on compri ses an anino acid
sequ éb)c e thh dight chain yeriabieregios OOMPIERDITABING 2¢id seayenchthabs at

gﬁ:le llﬁstmﬁﬁo?no%%oﬁg{oe% %ﬁ%ﬁd@g%n@é‘&lec&ﬁ rfﬁahﬁt‘hb Eﬂ)uﬁf
20 ;:Eglt mon.saatmgbf SE(EQTQM?? .Op0.ildek2, &h lérﬁl@(l)iam d seguence
éﬂilé %léllb 8b1 SQQ Kﬁxﬁ?rﬁ@b?@&ﬂﬁ a% ot rl‘xﬁfm N1®r f#64;

sequ from consi sting of SEQ
| D NQ8)bifdls t&Rajlﬁthdu,dl Bg:pllmﬁuor];dllsand 15; (c) the

glélggu%d%@?éh&%ﬁtat ﬁ? 8nl%ﬁ8flny fant anI b%xagx%leB rFuil :1'190(? M or
K@dnSed hitibsay lerﬁéfhmﬂtﬂ_X&iyt s, the anti body can be,

25 g?r aelé( g‘f | %@%gﬁ%@égﬁy Ht alng}% L ar%lno aci sgcﬁuzegges %&'bg%g‘%, 90%,
95%, 96%, 97%, 98% or 99% homologous to the sequences set forth above. An antibody
having Vi and V. regions having high (i.e., 80% or greater) homology to the Vi and Vi, -
regions of the sequences set forth above, can be obtained by mutagenesis (e.g., site-
directed or PCR-mediated mutagenesis) of nucleic acid molecules encoding SEQ ID

30 NOs: 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72 or 73, followed by testing of the
encoded altered antibody for retained function (i.e., the functions set forth in (c) through

(d) above) using the functional assays described herein.
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25 I n other enbodinents, the VH and/or VL am no acid

sequences nmay be 85% 90% 95% 96% 97% 98% or 99%
wherwlaeezls to the sequences set forth above. PeI/US2006/024183

anti body having VH and VL regions having high (i.e.,

80% or greater) honology to the VH and VL regions of

the gequeR&es, ﬁlesae&a{tmmaiagysetws@mvbamgm@imqhaayes is

nmut agenesis (e.g., site- directed or PCR- nedi at
equivaieyé tecthe Borcest ldﬁmtb’ betweerting tWibtegeairess TaR BeraFH eéi*}fb | D

b% é}% t\g@seg@egn.?%sq}? f\.ﬁ%lzlorp@f theQﬂlimebglt's?f nlgélgfxﬁ%omﬁ&nes :ggede
thel seq@ieneds diret i % bgltyolpgy Heof gqeml pasiiony/toral #,of gomthnpI & 100),
5 tatkﬁngcéto A& uiGhe hdhldl of éh&%i%n l%rlﬂ%f chh) gaﬁ vaPﬁ@ﬁ ndtdid6e

ronal assays ern. -
ifdaded m@ﬁnﬁtﬁﬁgblﬁ%@ﬁ @294 8JJuensss. UE@GOW@F@]OH Of faquaences

ent honpl o

B naten PLeRaORE R AP e G SRR ing
asegheandes algbiitinpes dtembed dethe nmyhmbmg\mgmplcsm@lqvv\n
sequences | a fu of the ny

pOSi F cs F’étﬁy Bﬁc}we?‘h Oé'lgldlboear? %: €s %mé% cat g/gﬂ&ér&l%ed us:lgh

S 5:05t W Hlet (Tomput ADMM&ZMMDM_IL______

5 takln |nto accou
Rt FRegPORA gy Ol b0 IO 1 295 TN
rQRfue Wble, alohRARA heity LR E2 inter Bp gamityes4. helditionythe pacant
of sequences and determ nati f oer&ent,%dﬁpah%mmand
SRS G BRI AEE S RERrh e e ined i 1bF Nge

WhsBE B of Hiol2d gomaigsh '(197@)3 aflRSitint WBidh hik Beb®incorporated into the
non-lrmting exanpl es bel ow. The percent ident

15 GAR nseri MG FGOBEE DS ATHATEE L 41 VBB S4B Ca hybgeithr

J%iﬂ 6811%11{‘5} o Pmbso*mﬁtr&l aﬁara}aﬁlwé fWofm 14, 12, 10, 8, 6, or 4 and
e~(S omut ~Appl . Bi OSCi 7 (1988)) whi ch
dlengtibweight afdo?.Joftab €t nt o the ALI GN program (version

2.0
| ené fAﬁild% é)ﬁzg ytao)}’ lgl%&gcg/ey{hg gl;otelﬁ ?élhg‘}égs sramd ﬁ'eseﬁtl i ddhtion can be

ap pen%mgé
fadlgir usedrns at"pesrysaquense” for 1ng)vuw& pses o fox ﬁi“ﬁ’aﬂ%é‘ileatlfy

20 ﬁ%%g gﬁq%?ﬁcegwf&%@?%feg E%%ﬁﬂﬂﬁ%eggxg g@l NeSIOA STBR ooP tgﬁfhd(versmn

)i of A lisctsil, bea@n( 1990k plot. BidR 15031 hBLM)meelp W@q‘vhamanbe

e
s%@wﬁkneesglaﬁloll@b\gﬂ’tb tlefanfibody kdqlectRs of e irent®n. dio albtaitnghpped
s sipprRon Birpiss Sappediya o el vl 0Bt

25  ARMRilter I (CH0T) Wacleit Ueida Res. 0S@a): 3§5§9{3402] uwhgn adquerﬂieAST and

for abases t

sront BLoS ol piscpebill BuRRERr' e pai EMRigRms (o
KBLAQWE@INB&AISQ) tdnEhBEASEe piaghchimipvaihgban 2. 0) of
Al tschul, et al. (1990) J. M. Biol. 215:403-10.
BLAST proteln searches can be performed with the
XBLAST program score = 50, wordlength = 3 to obtain
Antibodics pyith Conacayabiy Jr‘d““e!wgous to the anti body
30 ol eCIH'c@r%an%mfacQﬁmérﬁé’ SRLAHAdy J0the ivaitidn @3RPASEs a heavy chain

alignments for co ri son purposes, Gapped. BLAST, can
paviableiregioreepmpsising %Rlb E£PR2and CDR3 sequences and a light chain variable

region comprising CDR1, CDR2 and CDR3 sequences, wherein one or more of these

CDR sequences comprise specified amino acid sequences based on the preferred
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25 Altschul et al., (1997) Nucleic Acids Res.
25(17):3389-3402. When utilizing BLAST and Gapped
w@kwFtopedgr ans, the default paraneters of thePCT/US2006/024183
_respecti.ve prograns (e.g., XBLAST and NBLAST) can be
used. See www. ncbi.nl mnih.gov. Antibodies wth

A RIDARE Mk YR (eigC 21 DA DAG, 47m4;:mt3a3<moe sODAI3EEbE 46E8),
an anti body of the i nvention co ri ses.a heaVé hai

oy equiserpatve Mif@ﬁtl% mq@l aﬂé w@qugp odjgsyre esire
fnfcHbe gﬁﬁeﬁ@oﬁhé dngeD %Itleod{@rdf aRlifvenfi®®i Adtordingly, the

conpri sequences where{ n one

igentiey oy eStane%?éated@mosI@qﬂ@n%@ély,d&ﬁﬁﬁl%é’@ﬁ&ﬂ%"é‘dﬁﬂmf

f RO
s BEbBEhsyT Bl REER s RAAG Rk E ORI, CORR i EhIND
shprenden aifcea Lght clrdivariablemagion eoppaising PR 1, §BRE, a&DR3) 3k
or 46E8\), 8Qf. conser vative nodifications thereof, and
SAHErern }%eﬁe ‘anti bodies retain the desired funct| onal
pr op &) thedmawf chinlmevagiatile regon CDRIeibrned esnpyises dngamino acid
i nvention 0 n
i s oI g?qélanc%ﬁs&?({ %a %e?’%rm{?rkgvnsﬁt %%1#?18 gﬁiﬁggdhgﬁc%s 8f'SEQ ID
e mérifigations therbofe

(201 on KOUBE 54 CORL SO A0 CORG ASOUER s 98

and G%%nce%ele@taﬂﬁaﬁ tha@rarpajonmst(ng)of tininoheidsyquehei af SEQ ID

vari ab n e c rises an

s quOsbatett b o Sl R B BteBsraras g Tt M elsSe
acid Qﬁ%ﬁﬁﬁ WhdsSERIhE CD1Nwie Ko 0x107, M or BSs; 34,
35 an conseryvatiye nodifications thereof, (b)

15 the I(ﬁi)d%‘?dséfhgwhaﬂfja[?ff“é‘bpée B9 el sequence

CONPIH § BRfEd_MLOAMRBAY, the heRH RAIE Parfdlcasiionl CDlRQmaqdeﬁce
group consisting of am no acid sequence of S

qq@prises pn amgno asil sequencassslecisg frogﬁhg&r&uggonsg% mmo acid

% 84\ qu'W@é fZB Cﬁlt 29 Q% dhes aef 29, adddontdr@itiad nob@iditions
S to hunan a KD of 1x10'7 Mor less; 15

m)eoib prtbe tight Ragin vawélewamn CBRR pquenqg¢MPEsss P amjng agi
20 %E%l@g I %jfélgg{)&l}) c&rﬁ?sﬂﬁﬁ@f’a)fnﬁ@?d@seﬁﬁéﬂc@s%f%m ROs:

sequence ses an amno acid sequence
%Hé,c%ew #B.01% anfl §0,gmd gpnseypivesradiicaiensiherers. Arqngther

g‘ocfi)quen%Et% #é\?ﬁ% dn %ﬁrabl%f‘ 1(%1%Dﬁ§ seqagnce %@mﬁins@s an

conser’v cati o ereof ; and
hmigb hc1d hajuenoeaelbet] fom éyi aenpCORSsting gliamine agid ﬁﬁqﬁe%@g OE%EQ

%@gsﬁf :l{g 1§f 19 561 UeNG§2> %l‘lg %n%gvgt{vg '?%otdgﬁ;ég(?%lf%kr%of, ang jrhe

am’no aci d sequen
25  HAght cédin vatiable4EgiorlODR decﬁa@nceannipn@n geammpiavid sequence selected
godl fications ther.eo

3 RTS8 o EAGARgROTE I gy .01 2
m@moﬁmﬂmwsmdﬁnanoammmoﬂm d sequence sel ected
fSrEon Lh 3“%%0 %881%%%'58 %a Tgcfly (%g] bg;ffaeg)%,?% ge;ﬁﬁjrgaﬂnga%ﬁbggies,
f@ASRM AhiBORicRBHEHimead dntibsdi¢sher eof ; and the

30 As used herein, the term “conservative sequence modifications” is intended to
refer to amino acid modifications that do not significantly affect or alter the binding

characteristics of the antibody containing the amino acid sequence. Such conservative

modifications include amino acid substitutions, additions and deletions. Modifications
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25 light chain variable region CDRlL sequence conprises
an am no acid sequence selected fromthe group
weongioerehg of ami no acid sequences of SEQ | D NMOEUSBW6/024183
38, 39, 40, 41, 42 and 43, and conservative
nodi fications thereof. In various enbodi nents, the
ca ¥l iR c &R0l anfiidy @Kﬁgﬁlvemtldﬁlhyﬁfhndmﬂ tdamdqm known in the
humani zed anti bodi es or chi peri ti bodi es. As
sxkh R R HBTEERIS WUy PG MuB s Comservtive

ﬁm% %fd%ﬁﬁétﬂ'ﬂ@%ns ars ohAiS RARH tHeQmin PRI reﬁleue-?\lﬂlrd'}bﬁcé(cw{ih an
I cations that do not significantly aff,
aminogidireridusihaving g similansidehep Semalies 6f arping agi ffi%‘b‘ﬁ%}iavmg
5 sﬁ8§¥ Qhé‘étﬁﬂlstht}\% 7R H inR§ rthS S8l UBREE Fam TG in R 2B VAdcidé Svith
Icatirons inc e amno acid substitutions
basiki§idd duains dagl, ldem@targcmge, highiding); acidic gidechaing («/@ aspartic acid,
b &,bihe,
B e e
theemine, tymsmeecyateme, tsxptdphar), mnpelausmeqbp@a (eat aé@@#egfil@ea
and PCR- nedlat e
l%lﬁglg,tlmlmcmeh%roar A 21%1%9?@ \/ﬁeth‘ﬁmﬁe@é?nwﬁ}é&ﬁg?gb Fﬁéasnfk
2igd tero$ing ph@y@lamne

7sfn1lrrdsﬁ - . F;n1' - of
t‘P(BWP{]@ %’%‘?’Fﬁh Eﬁuss Plgeorghoé? %mm a‘f}g @gﬁsa‘gfgﬂ, ne}k% ?%hons of
adlahitiboliy efthe irivhtidnean beieblackel it otheraciwtsacidl residuds dioincthe

3P S ciarianth afth e plSg T ingh o oE Sl 5 B herion Gee.
tRCfufldtions 5t fsxhae ) pigbadh (8) sheve)hnsing $he(fendional ghsylps described
aspar agi ne, glutam ne, serine, threonine, tyrosine,

15 lﬁVﬁ%elne, trypt ophan), nonpol ar side chains (e.qg.,
al ani ne, valine, |[|eucine, isoleucine, proline,
phenyl al ani ne, nethionine), beta-branched side chains

AfibBdics thk 8iRE £ORE SEne MtopBss AhEODRUGINAB)di@Nd tiRrIavERtibie
SIde chains (e.g., tyrosine, phenylal anine,

trypyopate ellﬂb&tn'ngﬂtntﬁé invditién ,prcﬁllitiés @ﬁtlUﬁSﬂfC@thaﬂbmthoaﬁe ﬂlme

residues within the CDRregﬁonsq?i) an a(ﬁ Ogg?d (e

apiorerfn hymap & 19 @s puppidhedD i mAnQsiqrakandhe dnventlon Le.
20 a{nﬁﬁécﬁléégﬁ tfhﬁ\%rﬁ’lé %]lW%@&%sssdo%et@ had Bindidd ol QD 1BRetH 5§ of the

tered anti b can be tested for retained functlon

r(lq)noglonal anhbodmwétheem@n%@ﬁ IgrefRrrpdenbofinmantsy thg retergnee
cﬁle t ed%%] foy%n%g:bhﬁgtltfdﬁ@ﬁfdieg B8 beARS ABRoMPALANkIBEL T1D4 (having Vi

les that Bind to the Sane Epitope as
ahldtVL-S@Dlem@SAﬂ shotwdn SEQJP NOt 1jand Briesnspiivelyiy os Histmenoclonal

SRS 1B ml 15 ML ORLRLQUE RRAnGNSHAAB1e0s: 1A o,

on hunan as any of the
25 ﬁ@e&t@vetmmalhmaiocmah abbbhde§76ﬂ (hahelgu\hmdt\(@nqt(emeé as shpyn

have th
B PRIABS Aol RCAS) Ao e AR TP R S
&id Viheqichvenk ma\)n inISEQIDEN@s: Bedd & ivyespestivalys, or tliqzenonoclonal
re_ ere anti Oor cross-c e, an
P el oV Bt T P YOH g 2
&%Hdﬁf&ﬁ&r&ﬁe SbasTonh NanSbdyl SO 7NBvinglVa e B, sequences as shown in
respectivel t he nonocl ona

30 SRRIP NP Rakh 15 Yspeiicibh ot FoRayRhi RS R iR Vi and

9P Gqdences as shown in SEQ ID NOs: 6 and 14, respectively), or the monoclonal
antibody 46E8 (having Vi and Vi sequences as shown in SEQ ID NOs: 7 and 15,

respectively. Such cross-competing antibodies can be identified based on their ability to
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25 respectively), or the nonoclonal antibody 474

(having VH and VL sequences as shown in SEQ ID NGs: 2
w@na70@223 especti vely), or the nonocl onal antipPoOOySDIHFR4183

(having VH and VL sequences as shown in SEQ ID NGs: 3

and 11, respectively), or the nonoclonal antibody
cégl&n%%wlmlw AT M7 GRCANBNSE R, 867 STBWor 46E88&@ahdﬁrd

tivel
CRA? bivding asseps. (E@&%fazgeef/ﬁ&%%ag@\iﬂa@@&ﬁﬁﬁggssa? o ﬁ@%"yﬁ?wy

m?%bé%@d t PN Estrate GO8- c%ﬁlfeﬁtﬁﬁﬁﬂﬁltthé/ gltpddieOsf thd@rrent
nocl onal anti body havi n% VH and_. VL se ezgfﬁs
ingentiohoihe ahilitgEte tesf emeho yao inhpittthe bindiag af forpEpynle

2fI94?a FREL SR @bﬁo a7 pﬁﬂyo(r? A6k tc( ﬂﬁfﬂdnrtg)meﬁfbﬂsﬁ'@tes that the test

sequiencds as

arrtﬂeasmecanl comipte V@bdﬂlDériﬁ%a,c"d FﬁﬁeﬂFﬁg?’%m ﬁ@?)dlﬁg b op4E 8 far

oL U S AR et 10

1M 47 s, 3L GRCTRTH,or 365, Inrelom v assghe tbody
mﬁf@,@%ﬁgh Cs'é%? gg\!t nding,, as; 361123?9 ad? ﬁ"[)4e%ﬂ5ﬂ%' @Gﬁb DRE(d, )5G7

Ssays or OW Cy brretry e use
g h ¥ i H !

of the curr vent |I|ty of atest
b%\ﬁ‘???fﬁ%l?“dt 41?5041fcribﬁ‘img of for exanple, 21D4,
5 21D4a, 47G4 27F3, 3C10, 567 13F1 or 46E8, to human
CD19 denonstrates that the test antibody can conpete
b Beradldd, Medif4pAntibo@ds 27F3, 3Cl0, 5G7, 13F1 or 46E8
for binding to human CD19 and thus binds to the sane
epi t ARQn@bIH UaHNg &R nfse XRMYy aRllddNg, seqllﬁﬁ“ﬂqs dﬁﬂésed herein

3C10, 5G7, 13F1 or, 46E8. In e ,
e st Prgie Tty Fuaineet FBTELRULER: FARE Rt anbody

nﬁ@%%v@aﬁte?eh%peﬁi’e@éﬁeonfbﬁ@ﬂ to thékRrtingGhtbodyGAn aihtﬂbbdjz c&Fl‘iﬁ
of 46E8 is human nonocl gnal |bo%qvje ﬁt% ngar ions
AR ANOLATERI PSR iU alF o R BTY S5 RS

He S@%AM Vi) ft)tr@{a&g@rmiﬂﬁﬁ on&RGhdre EDRCreginnk dvidcbir ﬁMltﬁﬂh one or
odi es An anti ody havi hg one, or e, of

he
e fremewrkgw%né@éltlenféb/l%gléﬂn%’é@‘éﬁ 0 o7l b° Eagliersd by
| R i EBGH(s) Aol BGindple &b aE Thb eyt
%&@E{gr}& di i e grtlltl%%ggy may (S)a\c/)e al tper ed propert |(gs
famtlomﬁsh@‘th@larttlbodme starting antibody. An antibody can
& b 8n@dch ParR6le? f

i t hih SREEE G EDEDRAERLAE 68 s Snlibeh Pl dions
ddtlquléso Angkedip iateragl ik targotrntigens prrdemepptly @igaugh gmino acid
Richeptagbiab Mtsf B0 bix R S VTR Ko 04 ARty dtmining
regigh(E@BRaYl m tlﬁfs)rem'mil. thy amgwraelsh SQm@ecemV\tlﬂﬂmCDReare more diverse

nst a g f
et ey ol Feo P fhidd S Gk kiR EDREl Rhces
&ebRsginsibld fﬁgmﬁ:a antitedyasikeh mtem@lonaeirls pessibieib expres§i ons

f tib s. Antib t
S ot T A e B LA ARy S
Mﬁ%dl@g@ dongAicaek dxprdstien sdciorhbaniycladed DR géypiershoafrom the

specr:r%c ggtﬁrgh? [)(I:ctu%"/rlndgeatnggody gral}l%d onto framework sequences from a different

antibody with different properties (see, e.g., Riechmann, L. et al. (1998) Nature 332:323-
327; Jones, P. et al. (1986) Nature 321:522-525; Queen, C. et al. (1989) Proc. Natl. Acad.
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25 regions (CDRs). For this reason, the amno acid
sequences within CDRs are nore diverse between

w0 pai7dxteml anti bodi es than sequences out si de PET/TEHRE6/024183
Because CDR sequences are responsible for nost
anti body-antigen interactions, it is possible to

SEXIERI6: 1@@@91[@3816(518 Pt 005,275, 339a6 Wihtet, and UeS. Patent Nos.
properties of s fic naturall urring antibodies

51590 G 358%e%9: 9%9)?6? adh, - /e & é?%eglgﬁ%r’t) i ncl ude CDR
seq %E%ﬁﬁn 1y, %Hbth&%n?bgdﬁﬁﬁpﬁeﬁbﬁs RRdnUE At Y mORSLIOnAI eﬁiﬁbody, or

ant i grafted onto framework sequences from

autigef éméme porien thsereys CRMPFisieg 2 heayy ﬁlianpvacsﬁéhr?gé@l °(°§E’é‘smg

C?Rq CDEB,%&B% sel('[uengés c@lnp?ﬁn}%%%nilhgggﬂ gez &?ee%@@cteﬁ?&n

thetgraip. cofisi@B@ pf SEQAD N@ 16, 1Ac kR 19, 20321 %220%3@ @62@2323 24,
2ptenl A o 9L QIR 37 Al B el Bty and o

light=BAin 18rlgbléxe5idh cOBSisirg, @I, TR 22 pat] @DR@ SCqBFUPES ePMPIISH

t di t
ag §‘6‘fn8tazé]8 S%L%%%I gna d ﬁélgqxﬁ)éﬁgupeé&g% gen |Iﬁ%|§];3 .9
——IMMW i45] 463 4 48e4fandSadnd SES '
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r e .lu

o Sbry aaH Shrsmsetieg el D g *#%%%VL
wqué‘rmegscbf‘&ﬁdnﬂgoﬁél aﬁE@dieDzmzs 21]])&;, 41G4, 2083, 3090, 3G, 1311

and 22,

oaﬂ@ﬁigé‘@qabcmn %%reng %ém%v&drk égqub%pﬁs fr ?%eﬁg §1§@ogleg 9,
r espeGdd fBhovorldseduenced dafl Bt obthiabd frora publid BNAeigiabases or
conpri si ng

R g S BN OAPLLA0

g‘éﬁﬁ‘lﬁ%ﬁh&ﬂ gec{ﬁ@nc@ﬁ@r hin NOoavypdnd 138t chath vatiable 4égiondebnes4an be
an

fopd ip theNFBase humgrp gé}'frr]g;lgedr ?eggéh%g gftZ@gg?agé?aB%&néée l.’nteme(fhl at
W&%%%bé’@ini/ac u Sdé@dall@mﬂ 100, 8SAG @ndlai1no 1) Iseqiéhkeaod

seguences o monocl onal _ant i bodi es

Prateing of Iqmmmol%mag[nteg@g Gifthelgtion B, D eaziumgr@ggg I;}%th ﬁ’ﬁ‘}/ Human
5069\%% ISH—?P&J]E J o AREND 'Tgmﬁﬁé&’leln SE5er bl QIR E%HE Repertoire

ant'l I es ramavvor sequences can be obtai ned
df&hmap&bkmhnmsdbw@bagé\@ab mbout Eifly GrorRsf Y i R RA BEl

%ren* ﬁ%ey\ga%aﬁlg i%eﬁ Dwylt BRRYY7: 9%1?986 %ﬁ’&'@&@ §sp. L @fal. d(1 994)

sequences human heav
A th:cmsry '@fHumam Gaipi-ting ¥g Smm@a&@/eaiam Stieng Biavind qlrnU g

Ilfzﬁ*e.? ?’ﬁf"@?‘# @%@%@ t'hQ ﬁ?niélgsuog%ggl rﬂl’ﬁ’ﬁi&?@g&p‘]’éﬁﬁ& llrgg}p\%rea@é&

lae$em By Kadraice. Bs akother ekana;ile, tl(el@ﬁmymeSéHAESn@@BC@@ for human heavy
I s. of I nolo ical 1n 0
ddig glr\ia% regpn %ﬁs cPin € tfg “?1tthe %Ibg&r %@%éése '%‘tl\)ﬁ
8@1&181&&% if61 Wiy helily a%zgenmm Squmm?,s foundN thedfCog| HUMAD
19 Repert0| re d—lub E| Germ i ne ble §e6%uences
m@%éresava nghe *1090‘@38&‘65 i SRS T R

g&ré fol e, Nlrmmawanalnc&)mmms; 33J(NCM00101l9 ahd NT ' 024637) and 3-
277 776- 798;

BNGEP | Pgmd Iy hs e neisnfibn FURMABSPE) e

?‘tﬁl‘ﬁﬂgscgh&&eé‘ ﬂﬁuﬁd‘lﬁ'tﬁe H@@Qq}iuMEH Enou;]e. aré hvaitatsletn the
ascomping q;wt@@,&pa;&gggg b rs: S50 o o059, 9E 24637 and
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25 herein by reference. As another exanple, the
germ ine DNA sequences for human heavy and |ight
W@ b@i7,0222% | abl e regi on genes can be found in tPEr/US2006/024183
Genbank dat abase. For exanple, the follow ng heavy
chain germine sequences found in the HCo7 HuMAb
B@W@%ﬁ@%lw@ b@uh 69 irdl N @286370 PRI 90 BNH ankNT _024637),
accession nu 0010109, NT 024637 and

3863716433)6648- asé%%b@fé%dg and NT 024637) and 3- 30 7

(NG_Q0:340 ﬁro@éﬁgséﬁq&%é@ﬁg tompfedagihfi@rcoyBedpreteint sB@uence
foll ow ng” heavy chain _germine sequences ]gg nd.in fhe
da@zﬂs@usumwm ofthgsequanee similgritassaiching mefods gal ﬂﬁ ?f{q

e e e

kﬁevﬁito(m@e slgliehip dhesantd Bmsc?zm@shepflstl%alsczmﬂem@im%m%mgy
Sﬁmﬁg%n%gﬁg en §et\%genethe(% (gﬁsgé 4 1% &’a@abﬁ&%@%ﬁg& likely

e| n sequence e conpared agai nst a

t@:mmpam lelgh-pcromlng nsargnmqpm ¢BSP)idrlitned evocésr PrgmenEpais Whags
| | .
@5 “3@5 b%ﬁeﬁ%%e&%ﬁ%&ﬁ“%ﬂ@ 8%%(19%%% FlicbRe
s alb QL 0 k/vhase Méssphp)

he art BLAST d
S tﬁ‘%fﬁgb"éﬁ A Fﬁ&iﬁﬁe@ﬁ%‘ﬁ%ﬁkgwn
i ﬂé&lr&ﬂtﬂ’@(ﬂd’gﬁb% getpenes havd ah Iaeera@tler@sd 9Sacpidngs eDigicate
likely contai n high-s ori. P),..0f
SR Y A ETH Opa e URAGE" Gais BQehdnt KRioled
BIANTOM8Eh B p@@télﬁ@ﬁdlﬁg"th@proglfahfﬁhstrgwiﬂs defallt, adncmd]patrameters
Briefl t he ucl de s nce fb o] %n
15 cofapt e Ky ERISHSTIP AED & s et Sl Sr P

BIES N8 ﬁl@ﬁs&ﬂr ff57§| httbﬁefdﬁ@s@c[heb@trﬂ‘ﬁﬂﬁs anige nmrebukﬂh sﬁqpences
FRI throu ramewor k reg is retal ned

afplresiatsd s @hﬂé Ay AR A BRyop g gRe 5ot segment

JreR AbBsse @iﬁhd&@&&m&%@ HRHGRAHMNILC ThRhEinexachnfiale hasg
over the en g of the protein are regrvd A q
i3t EAST pengesm fodastippbick trﬁeslqﬁeﬁh@amh%dyp%@nw 1§t fppmes an

f ESucRs&aRharkibaly teMslated
O DL, Ay ) o

m@bsmlﬁtameson matri x of BLOSUI\/BZ filters for top 5
hi ts yi el dhRg REQHaR! es %Qt@ve%le 8R{tod$ sequence and

foh
sequences are ransfil J]% In a six frames and the
the pnmm/\ﬂatta”bamovst thp entivel tangthiofi thehethmee Hiha gositivgrtidentitigs +

*Eﬁg&ailaq?%%ﬁ afc'e n%!tJ %n%d%ai 19{}1%|agﬂr ﬁ‘ﬁstl ) S%ﬁ@e'atla‘yzﬂlle hit.

urn con |rrre usi ng ram
25 BbOSKMG sustitukion matrxl Httwntlhcaiyasnweb@dyatsl@q u@m@ h¢ datahape

six franes and, 2 re
. deli% b
TS w0 ra oo ROaedR R BT PSRbE i boRe
Abkchigs ¥eqhermeR. The identities are exact anmino aci d
mat ches_ be enteantibd seaquen
dat ag’e{gfgrrg{,ge éq,gtuf:r}cgs oF ﬁsget f %Oéi%g gf gltg %é:gﬁ(%ha% fhose
harsdré étMﬁﬁlra(llyféﬁﬂﬂldﬂtcb 0o ﬁ'ameﬁbﬂkséqdemtds omdrhytselhétecharmbndlbs of the
30 lnggnr‘lltoln Ceaé stlJnLll}larat(r)nthre]: a§ %fjfre%mueb\%r tsé'lqtuler(l)cre]:ss (S%lﬂ ﬂ)eﬁob%) glor the
Vg 1-69 framework sequences (SEQ ID NO: 75) and/or the Vx L18 framework sequences
(SEQ ID NO: 76) and/or the Vx A27 framework sequence (SEQ ID NO: 77) and/or the

Vi L15 framework sequence (SEQ ID NO: 78) used by preferred monoclonal antibodies
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25 BLOSUMB2 substitution matrix. If the antibody

sequence matches two of the database sequences with
wgagame/odxtentity, the hit with nost positives woRdTUR®06/024183

deci ded to be the matching sequence hit. Preferred

framewor k sequences for use in the antibodies of the

ofm‘é LR, ariR V:hOPR1, CHRY, add €D$d3rsbk§liehld‘e§,| anyl tmxm CBRl,t 0
he framework sequences used y. sel ected. an ﬁ]s of

G, asiCIPRY sgapnishs: can f gralls rﬁ“FOaﬁ‘a“%eé"oflﬁ‘é’g\?PF

4 %é’w@ QEIENGER ih BEQeHRiNGnmitdelatilin e ndﬁi@n\iaﬂlch tl@&
I amewo sequences (SEQ ID NO 75 and/;l)emo?e VK

fifamawekoegues exdesing o the qAPEIQEs Candy SEE HEWRE A27
%%:W Eéhtaify gﬁlse&%?or% %Qtll)l% %‘%m}g%}d R gé%mhﬁ@seqﬁéﬁcésl For

sequence used %/ re erred
eromule | idhwa becarfoursighatas certaglgnq;@cgq)l@ lp/b@@efg@:lg o mutate residues

%t%ﬁgggé%%é@%s lﬁg %ngfengh‘fn o éﬁzﬂ{gé - ant_cf%g b¥idi Cr%%ﬂhty of the

26IRAy $equendEs, PasatNg® 55801 @le 8,587 089; Bi683E0HIK 6 %389@
at hzze the identical sequence as that found in the
(éﬂ? f [ mTunogI obuI [ n gene from V\,hl ch the frarrevvork

SRS SARIRT b ﬁ?&ﬁg 5532 a{‘ﬁT{a X 21 %ne ; 202@5%5 iy g

HX%a BiliRg pkdpehﬁs (e eaffidiny ofithe h:atbodmoﬁeteteai rBiterddected es

it is ben al, t ate re \
mtagrBe & HUgmarialed BiHrta i i pearmetcl Mt s mustons)
23l R PGt ahtibady Bindidgeor ciiliHr iflretynal p@perey. of interestScan be

eggltllggcti 3%%{17&501‘(5%38@% g%@ys 3P ¢ scrlt%g%m& ewg tc{vgcgeg%g%e Examples.
M@Fefagt?) BndcBtiOOmoBigicAtiontak @ﬁcﬂsSedta@o‘&'ﬂ)l tRtitr@iteo "Iael d

residues wthin the VH and/ or CRRl n%xR.\z
TODREPTS Ay A gy acietBHHtioRD raé%meﬁé gptionsgubarg .Pfﬁﬁrﬁ‘ﬂy
RHARGIhb. el@lo(e%v& pypfehily AY thork tifth ohé)@wahie®GOY five residues

Interest. Site-directed nut agenesi s or PCR-nedi at ed
wmhlagéfﬁ&ll‘egloéaﬁ diereger f ormed to i ntroduce the

mut aty ?%ﬁ*) ﬂ'ﬂcﬁlo{hléleerﬁlgcfdﬁﬁént QR ASthAcRRISsRE Prbiviags iselated anti-

ot her FUNCEd property of interest, can be 15
€DH? manaibniahantihodies, prangger binding/prriensalesectcopwsisipg pbepvy

%{ne\}aﬂalﬁ?ge\ge ri‘l%%glgﬁg r{a)tah\e % Rle&R: com%ﬁﬁﬁ%ﬁ@ﬁhﬁ‘lo acid

Eonsérva tlons s di'scussed 2
$eqtienoelsedethd ﬁﬁhethengmuatcomnmgzsmﬂamsolfiaémw 9, 20, 1 and

bstitution
%# EF & 4B aC1§ El%qél? rllcteu Or?e’ ]\V/gor’ ehgééé rﬁﬁ% £\ ﬁ%t aiacﬁ% nor e
subatituidss, deletions (trhtdélapnsfas L@ompa“recf o BEQ &N@greké, 17il8hi%2¢; 21

altered. .20 Accordi

gt ite Aok RS eder i A GEHE WG tueod A e
giatip corfelotidLo RPN NOal 23974, 26026, 25,28 (and ANtor greaminb acidng
porti ons .thereof, a.heav b
PAYFSR DRGSRy thr n? “50‘0@%68&10 e %“B&Q%%)"%B’r“‘.%@‘&@ &
AdBitis 86 kdinpaiRds SRQEDIeDE 08 1, £3,286) 270128 grdA9p(c) a Vi CDR3

consi sting of SEQ I D NOGs: 16, 1
region comprlgmg an amlgo acgd sequence selecte7d frc}rg ’thelg?dup cohsw%lng aF gEQ D

NOs: 30, 31, 32, 33, 34, 35 and 36, or an amino acid sequence having one, two, three,
four or five amino acid substitutions, deletions or additions as compared to SEQ ID NOs:

30, 31, 32, 33, 34, 35 and 36; (d) a Vg CDRI region comprising an amino acid sequence
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22, or an am no acid sequence having one, two, three,
four or five am no acid 25 substitutions, deletions or
w@eoaroines as conpared to SEQ ID NGs: 16, 17, HGI/UIDN6/024183

20, 21 and 22; (b) a VH CDR2 region conprising an
am no acid sequence selected fromthe group
séi&@&i' f5dnh 78 oRfupSBReidtike DESEQ ZISNC%437 38, 39260 42 742 a8 48t an

9, or an am no acid sequence . hree,
ammrac@rsequev‘ée hating 9@ éVVel t%fﬁ% doreoy, ?W% ino a%}f‘ é‘t“?SBWEO‘bSr
43
o PR SARA L RGN Mo, 9108, 70 00 -
VarGDR? weiod cg@m@ @@P‘é%@%@%@ﬁ?ﬁ grieddraguye SEWE| Q'ESPSH@?%
5 09§E§%91\k5§ 4NGB; 16397, 43149 A 503(§"an%fh’1nc;~)a'élcﬁ1@®e§@e hing@Re,
0 aci d sequenc€ h aV|ng one, two, three, four or
o, Wereq fouror ﬁm anisobeid isthstifugers, defeions Prmltlﬁﬁs WAAPHEHE
S%gl Iﬁ%@@rﬁgﬁg %%%E‘ng Q9 DPs0; al:lj’cpg a’SQ:K CPR3 rggion gtﬂ'mpr%ﬁxg%ﬁd

ion ¢ sing an anmi no acid
astrpUeiicequedde mmommamap ?ﬁfﬁt@@fm@% 51,52, 53, 54,
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5F4 that differ fromthe heavy chain parent gernline
sequence. To return one or nore of the amno acid

Wo e®7dues3 i n the framework region sequences toPCTEE2006/024183
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Rihbestiy O R0 TRy ey GHET e ed to i hot ude
modi i SRiicRs alérhdlive to modifications made within the framework or CDR
regions, antibodies of the invention may be engineered to include modifications within
the Fc region, typically to alter one or more functional properties of the antibody, such as
10  serum half-life, complement fixation, Fc receptor binding, and/or antigen-dependent
cellular cytotoxicity. Furthermore, an antibody of the invention may be chemically
modified (e.g., one or more chemical moieties can be attached to the antibody) or be
modified to alter its glycosylation, again to alter one or more functional properties of the
antibody. Each of these embodiments is described in further detail below. The
15 numbering of residues in the Fc region is that of the EU index of Kabat.

In one embodiment, the hinge region of CH1 is modified such that the number of
cysteine residues in the hinge region is altered, e.g., increased or decreased. This
approach is described further in U.S. Patent No. 5,677,425 by Bodmer et al. The number
of cysteine residues in the hinge region of CH1 is altered to, for example, facilitate

20  assembly of the light and heavy chains or to increase or decrease the stability of the
antibody.

In another embodiment, the Fc hinge region of an antibody is mutated to decrease
the biological half life of the antibody. More specifically, one or more amino acid
mutations are introduced into the CH2-CH3 domain interface region of the Fc-hinge

25  fragment such that the antibody has impaired Staphylococcyl protein A (SpA) binding
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be, for exanple, an Fc receptor or the O conponent of
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15 variabl e region franmework glycosylation sites to
thereby elimnate glycosylation at that site. Such

wa@giogoezyd ati on may increase the affinity of tPEI/US2006/024183

anti body for antigen. Such an approach is described
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DA Pt e e HeoRER can e iBOGHR"R Wb Sndihs; The
isSele@ﬁ@{)(ﬂﬁﬁrﬁ’z@/ ﬁeQeslt@N@mgra capitlary Qalell&rla ﬁlicuitii@giasﬁy_?_ ?]uhlcd QRSBtes
alnvarl |on B atl o 1S, can
h&éﬁ ayl féﬁ‘ﬁ le?§ fueing %9{@19%%? ey @anni eyef <%®2>
5 E@@ﬁé}blﬁr&sh@3 1@b5f @psmé atdl. qmmpt:hﬁmﬁafbgw}ﬁua/w :$ B892 Hunt et al
i on_or residues within the
93&)%9’4"'8% arﬁéa@ 55 i%é? Indp somgripsianges, Ednprpisedtofsys an anti-
kBAYRndHdIY hﬁt ntainslabl Fa1BE BEEHNER RRIALITENe. ThiX&an be

anti bodi es of the present |nvention do not contain

achiryed githeeby seéw@ng atibgdieewith a\plja e neamalgangsy or by mutating
hlﬁ?%ﬁ@ﬁff&ée‘}es?(ﬁfegus@ﬁ%ﬁfhﬁa ch G W nbfPin theafr DG
seq ences respect | eam at I on or

; i ligativie ofithgfmal

10

gaaﬁﬁagalg%&maﬁhm{ﬂa M&nﬁiﬁg Nga@%ﬁz)td‘]ﬁr ?izc@»?)é¢ #)tteé(hng 3:36-71).

y creating a structure
AHugher thanm xtpbilityrindicates grestdrorerak amtlbpﬂjestnlalﬂly i g nTheTrhdtlng

m%%fl ag %odga%§%mﬁ1 sﬁl?e %?n qec%% Qsesugf? stcﬁ asrgnt f o ne)g

vVer Se-
t:a.i.smmétqr (C]hsm)a&p} GGOOB):PMM cRes 3@ ISBae(ﬁ) é}htrlabdrdgt a»l\(ll999)rim;aol

15 Bt Bl ol 306 iefculeh e tbanuB ok e S SERRE oibhsengoatyy

¥vDindithies e tdntperatuie bﬂﬁmpafmé infoldingtoy peatibody. Gahdrally, it is

W t hi nge 5 and .the.pl. for a

BicaHst SRR s i B Hen Body.or Jie TRiRRt itvRgio is seepist gk Sy

PRdrindgl bR steNtBin 6 Levan Mlord fréterably gadhte itih@ 7010, SA keai@iRely, the
t he 40 WO 2007/ 002223, PCT/ US2006/ 024183

gﬁ?lgﬁgggweof@eﬁémﬂ dy yay R FSaTYTe Ysingauroplar dpfupignAMugay er dl.

20  (dvad) At HadéSSciMdduzaypl outside the normal range
may have sone unfol ding and instability under in vivo

condi oy aomegferrachembadiprat. aptifadies prsi salects fabyo nas sapidly degradg.

@ra%ﬁﬁhtlaﬁcﬁf & ah %Qt@-t?ﬂb raht%oﬁ? S 'b@ Qlegs%msm‘é’{%ﬁﬁaﬁ %ﬁ%@ﬁoresw
radi ent and utilize | aser focusin

a@ SENLREMY aciy well apdasstoaskin e artddexpndeg A and Hughes DE

g M,g,tp@g,ggz%%né%&ll; Ma et al. (2001)
romat ogr aphia 53: 575-89; Hunt et al (1998)

25 Jchr o}nmlotyplﬁprsf@meds%b@wyent lantikngligs aferpsieetnd that have miigimal
SESHAUEF R, DR ARRAtRY) rod B TRbd Py BRRLR' 02

ashonsy m:ﬂ/cm aﬂthted obgnf&@lr@&ft phagneankmdziwdqrwrtwsi Gemrqdly, amibodies
a
PGB R o7 s AL B e PR B, P
areferatl() 1 Paohleas) bvdnoﬂigre Welfdralﬂlﬁi/@% ar Ieed dnid rgeri raoep @rediérabsle 5%
thti i nd catlveofth bilit
30 bt sl e P Rl iR Yl knasimdp e o
Bichidﬁigfkmlexauﬁ&icohﬁm (SBE) fhi@hﬁffoﬁﬁ’ﬁiéd@mdﬁ&lﬂ&hhtbgryphy
ﬁ&@zt lh%x reater aqve aI11y ant i body Stabl|lt3/ s Vi VO.
t scattering to 1dentify monomers, dimers, trimers or multimers.

.'L)
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poi nt of an anti body may be measure using techni ques

such as differential scanning calorinetry (Chen et al
W@ 2008)22Bhar m Res 20: 1952-60; Ghirl ando et al ¥AP8S)006/024183

| mmunol 15 Lett 68:47-52). TM indicates the

tenperature of the initial unfolding of the anti body.
ﬁ&godngE%@ﬁ&ﬁn%n%}g@q@er ature of conplete unfolding of

e antl| preferre at the T™M

of ahs éwwswoabom ther?étlﬁl%lé’émlqufﬁ?é\ﬁv%NHP ¥ Segpgces

d‘isla gﬁm o tefuSB |c%aﬁ:rn%@taﬁﬁ A9 AnfRfdies %y %dffﬁhg‘ the Vg

pre era y greater than 70C. Alternatlveﬁ%%
andifer Wmsequenghs, br thy C@fstaahrealnvﬁsb@ayh% Ige. sll}raeotb%r a5ppct

&He%kle 1or{j ltl%@frﬁ%ﬁg%%ﬁife% Y anezintxetllDw #8bé @ﬁe 11;1vent10n e.g.

In a pre erre di nent
A0 ook s 275 BOLD, 6671 Vil oti oo treusgst te |c;ﬁa@égp%reﬁy

Fr ag ﬁ? gﬁggl %lb% 1e§‘ﬁ1 ﬁ%{a n éeﬁPeea%t%rng Sgggygﬁﬁé(h@ the aéltlbodles

df¥dleDhvelBon, amc}n a8 bvnelirig tel hutears(ﬂlbtﬁi Hom exdmeplaope Qrml@ﬁ%r

D

b ¢ 16 ’ svn e d joneod
ad to triggerin n
b e b 95T Mol %n%bﬁﬁ?%%%%’ﬁ% e LaRBN%S
d¥cased bhoRs. O@%@ﬂg’ggﬁ dﬂ(noldmndﬁﬁdﬂwslﬁle tlaose desgf)l/lmdtlmrﬂe@remduh
regati on o r ess rere or SS,,
St 35¢ 5Misp arierabioy e sagibehn e mEOR 1Xgre QL pigre Ofthe Vi andlor
P &gBEmbd pfo{h@&ia 1Rkeih, %sﬁn@d}dncﬁ‘é/ GDRﬁﬁngnsﬁhﬁE(ﬁ’( abd gteeﬁ%hBO

or less. &éegatl on may be neasured sever a
Qnékflﬁi%f?‘a @3&30 [f1s R‘ﬁé’\‘iﬁ?ﬁaﬁ’ orpgtually prepare, |eu GW%SS as a protein) an

a?l'tl%@dﬁf&@fng ShOb: hGHe Wiithe (VBREI/0P VY Bedﬂ@ﬁcfe@ﬁtﬁﬁidé@hérblﬂ Udr@ne or
chr ormat ography HPLC), and light scattering

ihere§IDR eeivon e’  Rafhangheinformption congimern the Skagnoe(s) g psed
%@1@8&’? A?&gt%gﬁ t§ ggétlg@z‘%@l{ é@@on”%ﬂ%ﬁ’&%) @érived from the

ngl neer Ant 1 bodi es As scussed above,  the anti-CD
drigizah saqbwp(esaudahmtge \Aep@ﬁcgewat@@q sradenss(s) igipscppisd apd

used to create new anti-CD19 anti bodi es
%@k‘iée ?g?m%;?he VH and/or VK sequences, or the

c onstmwdnrggsr imdrojhenernbasliment theingension Pravisles & meind frer
ect 5 of e structural features of

gﬁ aélﬁlg it gyi n{l%gg%&gé}mﬁ%g invention, e.g. 21D4,

21D4a, 47GH, pravigdg: Gﬁill&,avﬁmm vegRle mgiongBEabodyrsequgneed

to creat uct ural | <&

?W’S%Feq@ggfeqfl%lﬁg tc‘el%eﬁeéi tfunc i ong%brg%gnég{ﬁ% ?ﬁj B, 17,

a8)t1b g2 Band 22 a CIDR2i saquentd selected from th\e;grbum@hnnlgtlngpmﬁmaltﬁ)

06, 24 25,56, 32y ang G DR ERpdeReF g e R

Baﬂs@tmm BY NOk: 304§ 1, 327093, B4; 36 mnd3dedd/oe@ipalipitahsih yariable

w th known franework rg&%fgﬁiﬁand/ or o%hteﬁli 3 to

FegioRaBtibagySqusRCE COmpHR SPYPeReFiTeiss fgm B4R

é&sﬁﬁﬁg SatiemD NDst 338, m0ed, UpR2 aﬁ@ 43 dJ(SDRLBS‘eqderﬁb galeted from

O her types, of nodi fications | n u%e t h%s% %7,0 Ckl)ﬁfi}

the Qe CB]@%Qﬂng QESEQ ID NOs: 44, 45, 46 48, 49 and 50, and/or a

sequence selected from the group consisting of SEQ ID NOs: 51, 52, 53, 54, 55, 56, 57

and 58;
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section. The starting material for the engineering

nmet hod is one or nore of the VH and/or VK sequences
w@e@vioeee herein, or one or nore CDR regi ons tPer/esfon6/024183

To create the 15 engi neered anti body, it is not

necessary to actually prepare (i.e., express as a

protein) gb) alehingROEyst Biga/dntifio adidreidudWitkin Gife Hebey dkin variable

and/ or .VK sequence rovi ded herein, aqr on r nore
EBien N Soiar ot oF B Hehei e Al oR R T AT SR
brdath BElesseoMRINGRA ANtiBoTy B&Rehcepgmdt he starting materi al
to create a "second generatlggahsequence(s) derived

fromthe ®rPgraaine dEglignt aprdpduguinkes 2 e second

5  gener &hidafd mSIBSHIRBERES) tedhRigRELRAARHE Hscd R prdfar® ¥RT &$FeB8the
as a protein. Accordingly, 1n another enbodi nent, the
plipredantibodyisedienefes a nethod for preparing an

ant i - &AM H BRI RARIEShYBe akd@dd RHBYdyHeBSEncd(d)is Sne that
heavy chain variabl e region anti body sngence. ) )
EetAiY 4ne; segleHr abpfithe Ergléonabprapdrigestod thefaptira} 19 antipasligs described
Si St 1 §ﬁ@ . : : . .19, 20, 21
gﬂgﬁﬁgﬁkgﬂ%%&? seqﬁgﬁ%ﬁﬁggﬁgggé%rf?%ﬁg%ﬁg'group
onsi @x bingds tofhus N " Peorless, 27, 28 and

29, and/ lk_ sel ec d fromthe group

consi & ib%dsg?% @%aéﬁ’?‘l"gg‘%lﬁm, 33, 34, 35 and

36; ahi fonctiphalprapetties bf the hlgired antibodidsl cen be exyésoed using standard
anti body, sequence risi a. sequen el ected
APbin R R R BB R B Puuce)ohef RO HESr B BE Glmpis
g., Adw cyt@metryd bihdingasseIR2 sequence sel ected from 30

th . i sti SEQ | D . 44, 4 46, .47 .
15 Gp. 40 AT Snoodeorthe BoRate WSt Besrtne abbogERhr ¥ penion
hlueatighisian be Qi®dsdet fhdomySIrQelbdiviilond hll obBart &3in ahd-CD19

55, 56, 57 and 58;, -42 2007/.00222 o

Eva Fauengandthyre \{E\(‘)‘@r‘}iﬁ‘éé%ﬂ anFléé%P Bodies gap be
Sdrbdihed RS bidRigWetiityhnt/bEothedyctiohd ipfopediet atletoribe@Béroin.
ant i body s%%uence ang%ot the light chain variable .
Matgtionalamathads higvedsen daserdbet dn the et EorgxamplgiCTHRghlication WO

20 820870 b RhbrP AEkYriss HeadaAS for 8RekiHglahd @&@éﬁ@inﬂgod tations
altered anti body sequence as a protein. t andar

d
HENSGIraionINEpgsHsAls Srietie ligadiop apsemblyyererrombinstian thewof.
A nGNRIE PB TIHIBlicafibh §§ 03/8M679 BHY a2 SR NMeSeribes methods of using
Preferably, the antibody encoded by the altere o
apmpwigivpalsegering methpds tg optiaize haxsiochemigglpsopsriies obatibodies.
all of the functional properties of the anti-CD 19
anti bodi es described herein, which functiona

rtd ' yt .not limted to: 10 (i)
s ROREAS R RegEr | o0 10 10.(1)
(i) bhotbly sspecRejthe ianchtiDapetiaiB-ic sidlei¢ amdmolrelltsthatBneode the
farllJtﬁ)%tdfeg nfathe Rl 2R t g mgcfleié Qc?dsar}lgyenreepgesgr{][tirll \pvgglle %glls(,: A c%ﬁ
assessed usli ng standar
lysate, or in a partially purified or substantially pure form. A nucleic acid is "isolated" or

"rendered substantially pure" when purified away from other cellular components or other
30 contaminants, e.g., other cellular nucleic acids or proteins, by standard techniques,

including alkaline/SDS treatment, CsCl banding, column chromatography, agarose gel

electrophoresis and others well known in the art. See, F. Ausubel, et al., ed. (1987)

Current Protocols in Molecular Biology, Greene Publishing and Wiley Interscience, New
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assays available in the art and/or described herein,

such as those set forth in the Exanples (e.g., flow
w@yiooneey, bi ndi ng assays). 15 In certai n enbpdi/Ds29e 024183

of the nmethods of engineering anti bodies of the

i nvention, nutations can be introduced randomy or

Yetke t nuﬁédlq/acad Q)ﬁ’tge mvéntion cpebd, foxanpleMNA GERNA and may or

d.th t
AR PO B AR 3y 2B et Bl
alDNA\mcﬂ@cu&nd/ or other functi onal properties as

descry atio nmet hods have been .
desc rIILI‘ﬂ)Ci%C f“‘ﬁést (ffghedp‘t'en%‘%?an Shtgingd “WS@@BTCF Alesulay bigtpey
5 20hdidied. 9Ec?i‘81ﬁtllbndle§hﬁpréssdc65}ﬂlﬁybbiﬁ§m§ﬁk BOUSLr{dRMmas pRpdrtd Fom
nd screeni n i body nmutations using saturation

Sga“é‘hlggcﬁg Dsnknean; inungalphulig ga%%@ﬁé(rsyﬂbeérﬁnﬁwr below),

CONAL Bibiiap telRheald heav)l dhein 8t thy &lidbodPedadiithé fbhid
WD 03/ 074679 b;%hLazareavgt Ak ihy Sittbody neept% FifidBfla can

b obiggnedchy st art PoReamplidioation o gDNétqlmgt@@nw@s rﬁoz antibodies

{
o SRR Sk

enco di%i*eﬁ@d m@ﬁﬁd &%'nﬁﬁecﬁl&lﬁ B xﬁ
aci ds may q]fresent I N e cel

e hﬂr\é

Vy%eatl@ce%ﬁf tha 1P4palR4aaf 1GA, B3, BLEY 56:r7 k&ftlslr éﬁES mbhaclonal
Rif6difo ISNAAedﬁgﬁ‘Jegér& Wgﬁh gneu i s]phuc‘eg!:e%to‘?’gl 21D4 Zgﬁ rﬁ%_%

subst ant 1 al rom o
3el0, 6GAr13€d mgrb«ifsﬁﬁtase shlowotlm&EQED mssarm;mnﬁa 63£64and 65,

15 %%%E%Yegﬁl [BNJA%E(HEF&:& glllc%d%% s Inseﬂl%h%és gzlpf?gmﬁt gﬁ ?7F 3,
a5 ag, 13Eblamm46E$I’ar®811HWOg[ SPQYD NpasaHE, €8b9, 70, 71, 72 and 73,

horesis and others well known in the art. See,
I%Lp%g\tt“;e??g et al., ed. (1987) Current Protocols in

Mol eddrca iDNB\ frhggents dacednEVPaid VS fighgnta 86 oWlaiRY, these DNA

nterscie 2007/ 0222 PCT/ US2006/ 024183
i B o Mg e IPaEAN Bacchpighes, or
20  exxmpllte corlvbidtiervaiRitle fﬁgﬂ)nl“geﬂes%' ﬁiﬂlﬂ}i!ngﬂpﬁntfb@ﬂbt @alh genes, to Fab
#ﬁnt ronic se In a preferred enmbodi nent, the

RECI8T &engR9Tde Pé‘%s?‘( Eep AT e dationg @ Var er ‘é@ﬁ’éﬁ@d% D

frapeent is @ﬁer@tﬂfél}ﬂﬁhk@@ tonoer DNA%gﬁfeM@&ﬁlng@lloﬁl‘éyﬂ)@{em such
bi ol 0 5 techni ques. For anti bodi es expressed
T8 PP%%gm{S@nbregloﬂ ¢bt flerdblg dinksr cHertern ‘fopergiively hlﬂ@@ a$ ased

iRHIGE cSiddxk, M4 REnBeHB hdaATHANAS HRAPD
1f urt ﬁer XbeI ovv)n cDNAsa eﬂ%}gdl n%i:Anﬂ&lﬁﬂﬁﬁt %@c’ﬁ%%\l}%gthe
pae

25 qppe Add srauerices esedaddayhamed Ny i/ temiathGndraown b_e
obt a'ﬁ@@soﬁl’edﬁiﬁﬁ@ﬂéﬁlﬂo g@egmg!) 2 | GRbd v&’l‘:rﬁdgﬁ%lﬂeg&h Ry

t echni ques. For antib alned fro
Ghaih gseRy mn@ra‘tlﬁelg dinksing fhigr\&i-pnqoding DN At angthehBYA rolspilay

' [ encodi ng..t he
%ﬁﬁ%o%%%hﬁ "be ?té% 5\% rlﬂgéﬁr om % ﬁﬂdcﬁll_a@r g?‘f’/ =S gﬁ}i’“&?n
heavy dhain caosterd repiinegentsese hfovstnha theravte(sﬁelecm Kabet, EnAsel al.

T s O o T

of Health and Human Services, NIH Pubhcatlon No. 91-3242) and DNA fragments
encompassing these regions can be obtained by standard PCR amplification. The heavy

chain constant region can be an IgG1, IgG2, IgG3, 1gG4, IgA, IgE, IgM or IgD constant
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anti bodi es. DNA sequences encodi ng the VH sequences of

21 D4, 21D4a, 47G4, 27F3, 3Cl0, 5Gr7, 13F1 and 46ES8
wae@7sbman in SEQ | D NOs: 59, 60, 61, 62, 63, BAT/HAH06/024183

65, 15 respectively. DNA sequences encoding the VL

sequences of 21D4, 21D4a, 474, 27F3, 3Cl0, 5G7, 13F1

aagibndBEScar refelablyris bmnlgSEQr IfGNBstaltGegitn! , Fob 8 Falb Fagniéht

1, 72.and 7 respectively., Once . f ment
b G B0 ot N R PO P SR uah oA
fiokegtite eicddingonlyahd weﬁlw] ﬂ{auﬂ@Hg p@ﬂs%ﬁ@glbu Ist andar d
reco tec Qr exanpl e to convert
{ pe v hied PR rodis 16 Vi oaian ¢ab b6 A RREHO PiSGRpheth light

5  cluai feng €i3awell k@ FEBI Rghtfcha8 BBRY bPeReively lfnﬁmé ROV erld6MRe

b t hese mani pul ati ons, a VL- or VH encodi ng DNA

Rt meth DR dlich Baniochne the isht shvih Guent rostar Gla Rhent
Sl @b \6F nanah gkt cﬁﬁlﬁ%@ﬁs&m ﬁFﬁH rgetﬂﬁ aRkndWh i@d Xrt (seee.g.,
constant region or a |l exib i nker. The ter

Ké'ﬁ?érFatAt AP (1%9%%@“61109%0@%@115 phimmpnglogisal Ies@rest Fifth Edition,
uch ?ﬁ‘gnén@om@a‘i}htaﬁ@ﬁuﬁ]g@% %%hﬁ%ﬁsﬁg ?1%214?)he{ﬁﬁ‘ﬂ)NA

S hat the 25 am no aci sequences enco
frogimankg/ pRSENg theseap ‘ sands

FAFPE LRI EURRBER B ODIEEL 8 e,
eanstanHiegiodi ng DNA t o anot her DNA nDIecuIe encodlng

h .
heavrs el RNl RO el The
bnled khanether fragoment anrcodipg eélemb@ linkésabat encEdlnéthe aelincedcid

15 oo RRie 3500 RRERRy MooV Ged BaarcoTah b B RRge

amdg&dmmmng&hmn pasein, Nlllﬁl tl?elb‘L laﬁ‘dth 9% ioNe joilel b@ZHe?ﬂexﬂﬂleker

S e R %w‘?”éﬂ@?ﬁ@waﬂ dead

Sdial/sy 8058700883 Mgl afertg aalh €1 990) NgHiae, 348362-554)0 8
lg&4, 1gA IgE, I1gMor 1gD constant -44 WO 2 07/002223

PCT/ US2006/ 024183 region, but nost preferably is an
Nt region. For a Fab fragment heavy

20 di ng DNA can be operatively

| in k Moﬁd@loﬂ@l%ﬁﬁ‘cfdléQMAbmf@l%ﬂr@seﬁtrlﬁ%h&gca%'He%r&d’ﬂ@ed bya

heavy chaln CH1 constant region. The isol ated
whiehont iryhnigeesiincludige sepvertipnplmenssipasliaatibady nspthodologyeg the

ﬁ&ﬂd'ard' Bhfidcd tg'BltldlzaFtloﬁ @&hfﬁq@@&q{c{h@é aﬁ@MIIS@{? @973 Rarure 256:

|g chai n gene) % operatively |
445. Mtheughrgmatingelk hy a@m@emrmrmﬁremfeereé,nn odigigje tatter

25 ﬂeblgxli‘ciueé:fb?hfbdﬁﬂﬂg&@ﬁ‘écld'nggénﬁgod nbd Qlﬁ %nﬁlea? ofdncogenic

hunman ain constant region gehe nown |
vﬁeﬁaﬁﬂKmséB1wﬁ@Kwwaabat E. A, et aI (1991)

Eglqtj o%%f’ef%;eg anfhiat 's#kt?enng Ir"]otr HEBM&%' qg/glhgoma e I El%%é sy';{e;nt h
Bghridome produictiénFo ﬂielm(alse Bra vy, wéllestdlighed @nﬂtedﬂﬂé\ Ihﬁnunlzatlon
B BEE e SNERIPER B AL AR BN SRS, PER0h Al Ewm in

30  thebodFusientasners b@ | hayfirte mmama @ﬂﬁ)&h& fidsichggdcRtureSdre bigo a
ﬁ%%%? or | anbda

Chimeric or humanized antibodies of the present invention can be prepared based

on the sequence of a non-human monoclonal antibody prepared as described above.
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constant region. To create a scFv gene, the VH and

VL-encodi ng DNA fragnents are operatively linked to
waew@vken23 ragment encoding a flexible Iinker, BCHUS2006/024183

encodi ng the am no acid 15 sequence (A y4 -Ser)3, such

that the VH and VL sequences can be expressed as a

EUP‘?I ¢ngodingths heryly @nd liglit chain treinoglohirtits chinbe M.talﬁm:ifrdﬂrlthe non-

SRR AT 08 A T 5

(nﬁﬁmgloﬁulucseqmws usig aﬁndarcﬁmlolecm%lﬁligﬁﬁafﬁmﬁﬁﬁ 3 For example,

B e Gron bt bty Vs et S PO R constan
mgtonbunﬂmmethmﬂ%b@%wmfn thoert BeesgnU.S. PemtN® R,8¢6560® Cabilly et

f t | din
BB e PaakeLeShies” mwiine B e oirsst bo yerd duto a ppgan
ﬁarﬂmtak dsis@nmethbds igLlvh ihihb kit deg alzl, @IS, tpa&hm& lsezzgf539 to Wmter,

d | l 975) Nat ur
BT RN 5 St dhos st . 900 e Rupre
i N prihagrdiéread c@ibBgimean tHeQAMYdRI 85 the Q’fveﬂt‘idﬂ%@htﬁ&n monoclonal

nmono Ional antlbod can be enpl oyed viral or
antibo ‘. al aRtiby rrpd y 191488 be generated

i t%E RHicHR hﬁi?échr%ﬁl%&ﬁﬁl’b Bﬁ’cre onrﬁB@ béﬁbgof I?lyet}fuhgﬂ Pﬁﬂﬁluhé system

the murine system Hybridonma production 1 n the nou
fethenthgithy niQupq sysisma Jihpsgrrmasgenie eeditianschromenoniigaide drelude mice

RFPe (Pl Fei Qéjthtf: SN PMESseP Q l&d KEOUBhde 38' %})fectiwgﬂdﬁ_au 2 on

spl enocytes for fusion are known in
toaleetivelygefemedjto herpiry ¢Sﬁ‘éumnelgomae Zells) and fusion

proc eﬂ]g |}§§[&{¥ 1o ﬁéeg) QMekis} Ig[g b furldn i llrr{%f)%légtﬁlél gene

anti bo resen I'on can be
pinsleel thay anOHewge&mag@bhuman aemr\iu hudvprandre hight chaial

AR e B SRR DR S0 e TP Bt v By

mddgdnbgdu arglhadhaini lnchsme glgo Hmhbeng ecan(16e4)Nainat eestsi'm(pms 6-

i nt erest .and neer ed
0T AR T e PR sl PRt ABtredBt . i
lssmpumo aﬁmumzatg)nsﬂlahﬁaﬂlﬁbeﬁbhlﬁﬁulheaf/y fidat g@gmahﬁﬁdﬁ@geﬁebes
muri ne

hi ric anti
e plgrinh & EAFAE e b fobenbat Loy GO
megiclonsl mﬁbms@@ﬂm@wérmwm) tshﬁaalre{ueﬁv%flﬁ_l LQ)nBerg,t N ($994)
O Create a

bj
Wttt ineptin] it o HexdSy B bl e H g

@19959 TiateMIRBD [mhirIe 806593 %@H%rggﬁggg gﬁ? %% N (id9 ,«?ﬁnt

P t .
BV Seaifliraohode 548, Bupustin o vsserbgBuVA g7 anafhy
£ndfR rd¥idafofdt8812d BY s@h-nlice, 1§‘fu?thé}rd@§cﬁ55@ﬂ P{Bp‘i DEAL

the anti bodi es of the i nvention are hunman nohocl ona

(1892 Al cifcisls Ressigrah 20038 Tr67bn 6be Aadr ab AIOBbliteemational
Binhi6hsss: ’c&@lﬁétn&[ﬂoih%t a3 gé’ﬁ 50K 8D, §5) 19194 90:3720-3724;

tran énic or transchronbsom’c m ce carryi ng
413@9193) Aetie Genesicednl 17-123; Chen, J. et al. (1993) EMBOJ 12 821-

830, Tuaillon et al. (1994) J. Immunol. 152:2912-2920; Taylor, L. et al. (1994)
International Immunology 6: 579-591; and Fishwild, D. et al. (1996) Nature
Biotechnology 14: 845-851, the contents of all of which are hereby specifically

incorporated by reference in their entirety. See further, U.S. Patent Nos. 5,545,806
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rat her than the nouse system These transgenic and

transchronosom c mce include mce referred to herein
wa@soore22etiMAb Mouse(r) and KM Mouse(r), respeckCmEl2006/024183

and are collectively referred to herein as "human Ig

mce." 15 The HuMAb Mouse(r) (Medarex(r), Inc.)

&,661, 8150 8,684 ka6n 5 i6AMI20 §)7621650; 13,85 @487, Spa6ihj0l Grc, smnas 5,874,299;

SRS LA R R YR A Wl

Plﬁﬂgaﬁoad\muWéI 920089 18,180 93112227, Ve 45385, W@UB@GQJ,SWO

RS 4SRRIt 3850 Salye SIESH ey Pnbt

eummatoKaﬂmﬁedalexpres& on of m)use | gM or X, and in
he |ntroduced hunan

20rson i.munj zati on
heavaﬂlo f’d‘E’I‘?’étrlFl g ARt bodics Of the dpesniien can e gaised using a

B0 de ikt B&ﬁrléﬂﬂmﬁlﬁ i@ inuSodBbudth k@fleiRs SEMRIAnEs Mdgh
affinity human 1gG ¢ npnoclonal anti bodi es (Lonber

Wﬂsehomﬁommwhys a wopsedbat PPk R b émgranasene anda
Rub@34sht éﬂ@ﬁqm%r&ﬁosgﬁg eSudBmta Irefgrli’e'ﬂrt%&@fnng yKM mice™ are

113 4 101 LonbePr_ L andHuszar D. ) Intern’

N ( lﬁﬁlsf),lrt&? r!Iltel%étl\M' t%ns%%ﬁﬁ%m’%%ﬁyste%ﬁ%x@%% émn |

Preparatlon an use Mbouse
umaeelobrtsaienesce dvarable brthe artianshcas bhe hsephtoz:@lse jamti- Cﬂj)rle her

%@2@%%%8 iflve %g%ﬂl 05 gkan&ﬂé aft la]jern&tﬂv% %%Asg%lilg g)%e?n f/_\‘fért%tci to as

the Xenovaquiso stigenikrimeh cﬂndfgylsé:'d s@hmieSe dFgebdd inrfoetxanmiple,

G Bt N MR o AR Pl 0 S0 R0 16 0o 70

Iéuche(la;@aaa alEI\/BO J. 12: 821- 30 830; Tuaillon et al.
(199 152,2912- 2920 aylor, L. et .al.
(190 aYorbpvet AMRRvs hpéehfsa s a0 imal Sl lssgiessii Rian
iﬁirmhmgllotiulml:genest ar@hvail{tlOBGhe Nasindrean bBuel echiie hagryDia:

BB e SRR TS B ity e g chain

mfsctlfr«gfhc/)sé)rcrggg% ] Hié:rglrzhﬁlli ;t %lglﬁlotrd}?éﬁﬂ}bsd}ﬁ& ref%geg‘%@ a8 micdBcan
7 P , ; .
0558 SqCHghIch g dascabe ind OPORB S0 GOU3 i o sleg 156 LA
7. B24723 1 Burter8dre, b carr}'!lﬁ%h@tneﬁl7 y&d 1ht cHaf ﬁaﬂEﬂBﬁfn%somes

d Kay: U 'S, Patent No
IR DS b i RbAurvis ol 0G06D Nty Sircpinmiasy TS890

S/ 2P BSsed WRald 5&3@539 aM@odi%@éf—’tﬂ@&@erﬁﬁg WO 99/ 45962,

all to Lonberg and Kay; and PCT Publication No. WO 5
01/ 148pepnmepnrelona antihodigs of the inyarsionean alsbriirapaned usingminge
(ﬁwlé}hﬂ&h&ﬁ & scheBfing ﬂ?ﬁ%ﬂés‘ ot ﬂuﬁgrpmpﬁ%rfo?ioﬁﬁlﬂl %éﬁééq %ulh ghage

nouse that carries human | nmuno I N seguences
disdnsetheds fenieplatingdnmen mttbgéme@re egfagidishedlsin gherpotu See fanat

%@ﬁlﬁlee% & PAlABRLL @gymdﬂ 3483 h%ﬁ%ﬁ@?@?l 8580 f addl¥! 9P US.

chai n transchronodone.’ mce, referre
lFﬁéfrnéNnS 27 R anndceIB0, Hi7do DOoweez ot § Dl Paﬂan@éisai,%ﬂ,msmﬁﬂ

EVPL 16538 MR PA L A3AER) § PalRPNER 5885 33. 6,521,404; 6,544,731

6,555,313; 6,582,9130, 31, 32, 33, 34, 35 and 36,593,081 to Griffiths et al.

Human monoclonal antibodies of the invention can also be prepared using SCID

mice into which human immune cells have been reconstituted such that a human antibody
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Still further, alternative transgenic animal systens
expressi ng human i nmmunogl obul i n genes are avail abl e

w0 poovhe2225t and can be used to raise anti-CD 1BCT/US2006/024183
anti bodi es of the invention. For exanple, an
alternative transgenic systemreferred to as the
%gs Rel %ﬁ% éei%}gl@@ hifon ﬂnﬂﬁm)zaﬁ@m JA6h MR Are Ebéitbed i Eoraknple,

for exampl e U S. Patent Nos.
5S. Panbyes. 567@9955 ang 5,69 7§7114> ‘éisism @94 50, 584 and

6,162,963 to Kucherlapati et al. Mreover,
al ternative transchronoson c ani nal systenB expr essi ng

IQHH%Q&k%ﬁH%QﬁQk?@NL&” genes are available in the art

and can pe used to raise anti-CD 19 anti bodi es of the
i nvefiflien hum#tole micamplussd tataiss humen pitihgdiss pheinverntion, such

n{? ?Z b(e:: r1]mar|nun1%ed Mﬁ?? g&me §r9[£ﬁe %Ja?atQH '6?@1519 g!ﬁfgeﬁ B/ ‘5}

onosone, rre 0 as mce can e used
rmni’mmﬁéi)w er chdls expréssig IO 19 oorian (1 Sdusien prO(ego@n);escrlbed by

Tionhse. N2 bt (1958 S%'368<§'§/ﬁ3 Srbias8onidtfia b BUEAIIQ T89S Rrature

Bz&t@d‘?ﬁzﬁbgﬁ Yh 865R851; ahdPET kPablnnatimsWiO PRALH 8B h anch W Qa0 1/ 14424,

— g e e s A e R PR oo
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30

pARtitbadt@mbfant drzmbﬁ 15-50ng) FEDHImtigamman bé ased fto immunize
anti bodi es of t g%gntlon can al so be prepared using

thibigean 8?%%?5?”W€Fﬁ for screening libraries of

humamejeapesd Ry ld fens@itatily Bitdn fdigienal dhsildiy to CD19 are
met hods for isolating hunan antj bodies are establis

deperibp@ indgramplsalebelqyy- gglgﬁtbqeéxpeuegce with %eﬁ]pumglgens has s own

tﬁat%l‘?@’[raﬁllg&lcﬁméé)?esﬂﬁﬂ whefl ﬁn@all? hmbfBed iﬁﬁh@ﬁftﬁéal@t (IR% |W1th
ent Nos 27,908 and 5,580, 717 taq
aaligen itjcgnplptetenind seduvagt, deltywed 8y s¥ay SbevackiP 1@1?u1@163t1°ns

7
@B ﬁtfo%gﬁy 6)%1’%12&12& erdhl %cblmgleteaﬁéﬁl’ﬂts aﬁiggagt gicgg&ers %ﬁu\ggts
@hgr 134 Fra@d'a ang 256 f@gxé tQ B effastivg: iiF additis, wholapells iy fhg absence

cﬁ%ﬁ %nq lfo@ﬂ?ittb g%ﬁi[%ﬁﬁ/ ﬁhuﬁ@%nicny\%ﬁh ke $&PorRb 4 tREnonitored

are human i nmune
mf ths cblaseeofbmmmmh@t protecelgvithasmarsamplas brirgebtained by

Iiﬁﬁg(ggﬁq%leeds“’% é’gas%g O %Qé&u ong{rmunl ggé&gfiﬂeﬁ%elow) and mice

Al Rlegds, The geherate ation. Such’m ce
ﬁme sufBdentiticeedof anti-GIi9 Immatmhmunogld)bglm Fat srysedNos fusions. Mice

Sh%qﬁe% 1§tr:1v‘e%dé1s§'8\“ﬁ1 t1ﬁen B’VXay? 8&%1%253‘9 aﬁrcg 'aﬁﬁg}égfo%ﬁ
ip?l?éeﬁ it tswﬁpemeammat badiusisnsabr etahle immurezetion may sexstto beperéormed.
can nized with a.puri. %F

o aiid Tope ey B e Ron PRl bagpcg? and
ACo CEdtaths %i%ﬂfs@di Sﬂnlagdlﬁﬁh 1bBth HCo7adnd (HEOIQ trﬁmemap beobeiln,

as descri bed nbe ure

B maySnglsghas R Trshomin AV Pt RRey o
i 728052) O VerhdtiveB AR a8fitionafidh PN FotWe e@dih 0 Bésed, as
8/ 24884 and WD 01/14424. 10 Preferably, t fie mce W

fesprilesd in fipapde Age upon the fr ' sion. F

Generation of Hybridomas Producing Human Monoclonal Antibodies

To generate hybridomas producing human monoclonal antibodies of the

invention, splenocytes and/or lymph node cells from immunized mice can be isolated and
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purified or reconbi nant preparation (5-50 g) of CD19
antigen can be used to imunize the human I g mce

wo paorapeed t oneal | y. Detail ed procedures to genPCHUS2006/024183
fully human nonocl onal antibodies to CD 19 are
described in Exanple 1 bel ow. Cunul ative experience
{isedown ppmgglwmbzdda:sll Sihewnch a8 5 nidust my¢lema cell line. The

i muni z
fe%ttﬂﬁlzgglg){ﬂalhtﬁ%ﬂé % %?gd ﬂ?ﬁ{é é) u%tlloaﬁ c?f%nt C%Hﬁp%“ffe ¢ antibodies.
Foreewearaple, Satglwﬂ rsuapelﬁsmtis oﬁ\ﬂﬂiermlymphmoytesﬁbmrmma&edi Rice can

I | Wi th anti i
RSS90 B s Bt bl ol o
5 @G, GRials 8Py witin 60% PEGe Atentivedyinge sinpldeliatubRadion 6F splefic
whole cells in sence

BB Tk R mph Bt 5 riva b b e ik s aBhs e

deatrofisionmmitiiody @ihg&OCﬁUEﬂsetlbl@e clnibe Ll ﬁﬁl&?electroporator

tion C t.h ma sanpl es bei ng
(SHTRERl5E Seiees e Ior Bt Mab e Celforus prisd Atenthximtely 2
HE e faedidy nfitrbSiér flas, RS 13wt eeMincutHidn tH Lfctivi th

su f|C|ent ti en§ of anti-CD 19, hunan i mmunogl obul i n
, gLelgpe Serwp 8% (6 edigivned media, 5% ori

qumweﬂqqngtamlﬁehmMIs&ﬂﬁln %yx@aé/té s‘atﬁh@tgt@rE%?@ b4d ke and
enov I S expecte a
5}-@05?@&%&01 éﬁélﬁltﬁ/lﬁmﬁmozlh@a@ﬁn gstf?@@mypm, ﬁﬂsmg/ml gentamycin

mnﬁmmgs a; tﬁ@%@a(ﬁie@ﬁﬁj héfts 5{3&? ﬂme%ﬁgﬁ){&f@?%lggpximately

I mrunj ze or each antigen. Usu bot
pogeskss £¢lkicA’ bagudtured dejmegdinman) mhtqhalnfs HABtisrepl@sd vethdIT.

15 1aERbdaltvi %Qﬁt‘ﬂ@n E@as"&??ﬁedq I N&h n{o%haor?al fgl\ﬁ] e IgG

nouse havi ng ere eav
anfiperkiese nge G@WMVWOM)growhtommedmh‘ycao ibe observed usually

I can use
R
iPstibiesitiney fdﬂlhnmm m’,l thel noomatload hnﬂﬂﬂﬂlee sanlte sgﬁcﬂ@feafaeleast twice

r n man nD nti bodi es of
BB o PR ST AR MGR B Ao ko Beefle smat
20 dnyounts |oframﬂvpd3eni tishieeultan nediunsiot etaedtepingtion- 48 WO

200710022 CT/USZ 06/ 0 0 .an appropri ate

i Mo F?)e?l““é%’é‘“t@& |“"r°nP‘f el aéf?eﬁ e%§elsct?@w§€dw® Bfrge g@rm in
tivoriiger sfﬁhﬂer-ﬂaelsliblt mm@cwblranquauﬁﬂéhnbﬁ ﬁl@élﬁ@tﬁlﬁg ceanfe filtered

g rqg an t| eci fic antibodi es.

o S B e iy e iaRBr Bt protin Aviekbarose (Pharmacia

ngca‘lfah'@ﬁw B Eluted g Groah! bé &Rekddi g @eLaébrofforésisSd hidh
25 S|xt£h nunber of P3X63UG%E 653 nonsecretl ng
8‘?@“&% %‘Eﬁ“@%‘l‘tf’%fap@ tp ansex, pudhy: Thebuffer plitipsedPEG
eﬁbﬁaagdaahﬂo\l:@syanctth@cosllcaﬂﬂaﬁor@@dnlbe%%ﬂﬁﬁéi Wbﬁﬁsos& r%'l'
an

nphocytes from i mmuni zed m ce can f'used usi
eé?( iRgtiop F%e fhgignt dThs mengelenal entiborliss pfmbeméngmw andsstoneyl aa -80° C.
CytoPul se | arge chanber cell fusion el ectroporator
(CytoPul se Sciences, Inc., G@en Burnie Mryland).

(eabdaforPfer rﬂlsﬁkﬁ%a@i’r@gaﬁ 161aY AfiBbdies 00 1 N flat
ottom mcroti pla wo week

30 i ncuBatibastiesiofl thgem\@g’th)rv(éso can be produced in a host cell transfectoma using,
for example, a combination of recombinant DNA techniques and gene transfection

methods as is well known in the art (e.g., Morrison, S. (1985) Science 229:1202).

10
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10 nmedi um contai ning 20% fetal C one Serum 18% "653"
condi tioned nedia, 5%origen (IGEN, 4 nM

wao2@nexred ne, 1 nM sodi um pyruvate, 5nmM HEPES, POT/0SH06r044183

2-mer capt oet hanol , 50 units/m penicillin, 50 ng/ni
streptomycin, 50 ng/m gentanycin and 1X HAT (Si gns;
the HAF ekasnpw d@@gp;’éés hﬁléhﬁbo@fets ey aht‘i&dg @& bféhts th&ebBDNAS

approxi mat el y ells can be cultured in
preatiga Ptk ﬁe,lhletlﬁb hgmwanii éefw& Shaitse generdbtaiped by standard

}nBQthlddi@Bg}y‘f%bﬂ&qlﬁ?ﬁ Q‘%l%ﬁm@m Eblinfudia

human nonocl onal anti bodi es. Once

bylridamp that expeespag éhﬁe?nngﬁMQf nﬁ%reaﬁ} and thaddNAeanghe ipserted into
Q}QJE%EMS Je chﬂ( at fHelzBfles E: ola%raq@Mf 11%1&'3% ﬁﬁﬂsb}ﬁg@gal and

ret |ng omas can be re SCreen al n,
targlatipfial s@nttOII sqg@gms Je tlflmonmzmﬂw tf:rng opetativeky ke Dis ditended

ﬁﬂ{léakﬂqut 5 a %%d? gen§ Eﬁil eéa%rd%gf) Qtveét tn {h\é\ﬂ t?a%scr{%ﬁgl}]al %ned

tin stabl e su ones can
transtaupw comml/ setqnmcwwglam dwabetosmel thelmteadmltfnm@iom pf

fap t¥ne hans CL1 Scfc'olﬂea?g yrans at1]on nﬁ C an nle Th? expression vector

ara errzati
: A ‘Ah_blczgm&m_em,r@s_lgn.hgs_t________ﬁ

it GXIPDIRRS

ﬁ%ﬁSﬁ# N ﬁw%ﬁﬁg{%3{7’1?%‘7’?{%Qn@éﬁoﬂ@l%?ﬁ?x”ftegwefg}aingﬁ?gg oan be
aeerednitn ?@ﬁtebﬁcm er, afoké typicylly; both |gate@ gredpdeytediintdthe same

t Se e
B e R S L HBR TESh SEEbitr hncar

hieﬂlbdQ@ ggelrgﬁtwnrmla&ﬁplbﬂnama@ reslﬂicsmﬁﬁtt;m lod [ityantiBodg 28k Bagment
EI The buffer  solution e

xch d.into
cotbhr Phiat @G HeBiRTTERS BHEtRD S&ss HePESHONdde Bﬁ%@éé@vy
bt Ghrhb B Be gidhs o e tah @b s @ésetibddaRtein daA®e WEBEIA6 LRARIfull-length
anti bodi es can be aliquoted and stored at -80 C
aibefngngholomy rptihedy detyprhy lrwra%%mgnt%messmzwmm already
éﬁtoﬂfﬂg ‘ﬂbeﬁ‘@/ cB8n %HsfagpgidQQhPJhaﬁl%nétﬁhY &lpidn9 B @b ﬁé’sn‘é@ RoBBe

produced in a transfectoma

usi n
el b o seBmBI AaiecHvey Inondic e mAG ik thgisgor and
K%%gﬁeﬁtr %faﬁggk ﬂerdrf?H%(Lg)SSe%@eﬂt it the m%wAamu&my or

I ence 229: 1202
mrmvwom pRomPigAt gIROBBNORAUSRN ehepde emnﬁlpeptl éhat

BRAEAER A ARALES, ool (i § BRENGL TREER Ry NG B con
bheloms], intodine Yeetookitch |tltv&d1ek35gnsltmpmmndhnked lireGrethato the ahingy
errcr:llt}lﬂls gf‘ltﬁﬁ r& chalr} g}en eI Sfl I ss]geeggn canan%%%lv o&?obglin signal

using a expr

perttxele esd hetarnhbgwsmgﬁm,q&pndrr(z bea sipsd pepide e fon-
lE}res b ﬁ%@rs such that the genes are operatively
(o Pra?

TRREE'S riptional and translational control
s equemcditioh fo thbhiftibodnitaid genéd) thetreombimaesxpiessial %ctors of the
i nked" is m%ended to an tfia]% an anti bo%%%%%fﬁ’ h
VgD Farry gy ‘\/%%ﬁ‘lﬁ?“cﬁﬁ} PRzl the XpeessionRtit (fhain
érieR # ARdsOEA. THE Rk OlegBRIELSGESCY it Ritéhdbd'® iN@EdeQromoters,
serve their intended fur})itl on of re ul.ating the

erhigrest #19tqthsk expressiop SATOA FleBRNTS fe-§-HR9 @Hm.‘/%w sigaaly) that

TORroR MR 1RARR PV ® Hafdlatibd R 2BXRVI9 SHAIR BerfeS. nsacﬁlregulatory
sequences are chosen to be conpatible with t
ESAYPREES RIS ﬁeqqggefd for example in Goeddel (Gene Expression Technology

Methods in Enzymology 185, Academic Press, San Diego, CA (1990)). It will be
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cell used. The antibody |ight chain gene and the
anti body heavy chain gene can be inserted into
W@ epanex2es vect or or, nore typically, both geneRCHDS2006/024183
inserted into the sane expression vector. The
anti body genes are inserted into the expression vector

B 51%5] ??{hgse [l e Q 1t the ld%ﬁ%f S19Rk &fpre@QSEp{/&f@ qﬁélﬁdd bding

es on t e anti body gene fragment
thtmcteonqn erregullamw S@mdndes, gaatyidepenidfon sechr fagens jag thie @hcngq Qfé%e

PR RS Mdtper 10 Y o A0 G RERNGE pr LR UL RTeke2 P erred

| s descr i erein’can be Used
régillam@aécmeﬁqels for Inmngnethan bost pdbkpregéoremclofle vira) clameits Bay

Az
SRS RS RE AT S Rt
edbdigt dérived g'ﬂoﬁnszt@ﬁeghlbelrute(@l\/f\é)d Sindat Yives 405(8&440); hﬂﬁlo‘{lm,

VH se nt.is 0 erativel

(e Rerroemeinpon Bt g stn VR el M BERFE byt
ebI8Y sbahichdd® nfal: bS QEHAPth X4 thB Ubiqhitie proawte@br B-globin promoter.
Addi tional |y or alternatlvel , the recqonpi nant

&tb&kﬁl@h% regnlgtagyelamenisomRessd et %@qgffng?ﬁafronbé FebSouEFgE such as

e anti body chai’n gene can_ be cloned into
thh@ngéecmmﬂl rgprefof Ivaant lléqugﬁam viaptPe d (Takebs, Xkétdal 198%)

Abr &Eﬁtﬁ oit §aé41728m no - terninus of the antibody chain

gene e Signal "peptide can be an i nmunogl obulin
si gndh a@cﬁtquetptthecaeubndy@hmegeneé ressedlaterygsaenprspthp greombinant

e(x|pre sion \?ect%rsgmfap dﬂ?&ttlbﬁiﬁ‘x tﬁrﬂ‘g) ﬂldﬁfe)g ﬁmﬁ&g Py s'edihences

n a I on ant | ain genes, the
maae)gtﬂntmmphcaamp pithe vastorielasbeddls ¢F.2.1 ¢r@1nS| ofveplication) andr r y

s(ef?gtaglgt 0 r%ea §e% ﬁa seletcttglelte nga%} rgﬁllgsf%gf@tgﬁ%( Perl%ﬁéﬁ ?fg‘lro?ntf cells into

genesin a
whielg thie artecnmyhas bemem:ﬂhceds(saem endexd PatoNps 61396,@16 4,634,665 and

gﬁ te élls‘? ﬁel et % 31 gr(g%ﬁ?}? S’t tpl%lﬁglfgll tﬁé( P %fa% rﬁé% %Eﬁeoéonfers

fekitafidead 81@1%!@ IStlthilﬁ GtM 8 thyaroalyaini o® meﬂ'fotrt)k? ant ihbs]) gglll 1fnttawlmch
S re al.o S are eSCrli or

85 irairans P coithibar Plete s FOSe o Cr e TRn B B e

&icgid(?%gg%d @dﬂh&y ochSH or A6 afldti- mochemntﬁaathar@{gm

. @A be WO %&/Z
$@Wﬁ@@?@@éﬁ@%ﬁﬁ$ ‘mﬁﬁﬁ}%?PQ?ég skllled in the
art tiatxdbgiod @6 ihe Mgk antl NEaveXRAILS ﬁie%ﬁpr‘éﬁﬁ.‘dn&fector(s) encoding
|nclud|n% t he sel ection aof re ulangry s%ﬂuen ngé
the peavy 2p lighichaingis irapstecied intp @ hes eIt BY Han
g£109§ o805t terR dtrarfsh:@tl&p el 1n@f1de%)f@ ERDTpAR aG¥idPVteBi oF
esired, etc. Pref erreﬁ¢ @ggu atory sequences for
e

mes aemneRly uged|fpr thy o of gxepengEs PNAdptogy REpkafosic o
F[ ¢ it 8&{ g gfactt ﬁ\ltlén,lecﬁﬁpﬁlﬁisﬁha@ﬁﬂ&ﬁﬁ?ah@ﬁ] DEAE-
lan ce suc pronot ers and/ or enhancers

dkmtnan gansfaction mdttbmlgralﬁdthpuglsnt (sctlw;etlcglymoaﬂblvtq erpregpthe
Db RSBy Py PSRN LR T B

m&g)uli]aﬂ repkaegicarlis snchmyst peeferstdyl magmlha]ahost heéls is the most

#‘e?lﬁgﬁrveca}lg {;ﬁg ui(%ryo ée:l)’ls gapg ?n C%art’?cglg gg{ag{rnagg?%éfs Caére more
flkeﬂyr’t}dh bf(ﬁm@mﬁc Sl tms.e,m‘tﬂmmid secgete a properly folded and

immunologically active antibody. Prokaryotic expression of antibody genes has been
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1-0-t ie-SRa-pr ncter s=yster~~; v,~hich. c:,ntai s
sequ nee~~fre~r the Std earl~, ~premter-and the | ong

W@ eqomioek3 r epeat of human T cell | eukem a vir UBCT/YRm®04/024183

(Takebe, Y. et al. (1988) Mdl. Cell. Biol.
8:466-472). In addition to the antibody chain genes

ﬁﬁ@i’teﬁ&@ bt mEFENive 8l pRIIaEon of Alh @m'ﬂ@ggﬁt@tantﬁ%lﬁ? (B&S, MNA.
a I TI Ona

h
b CoR- U6 TRe s eoRERS 15 Phat r egu at e

re pl | Fgetbir & mAhmbIe N6SICdeRs fol BxhQSihg BR!rbdnibfhabt antl%dl&' dfthe
of replication) and selectable marker genes. The

igpendion dislude rhinreer Hagesies Qvar (CHQgeds) @'@l‘@!ﬂgl dbfi” GHOh:@léq,
&‘éé‘tl:rib%d Hd"U ﬂaub%ﬂ @ﬂastnli" ?l%@épﬂfc Rae A@fr‘@ '3'czI %ﬂ %‘gﬁ Fla 49 E8ed

wltlw @P@?Bﬁeleaiable ermgig e dgﬂcrlived lrx& J Mﬁ‘m@ndﬁyﬁi Blaglrp v
I
gr Sﬂ%‘é? .a1%9@£§§f)hﬁg§gnns§%§ae&ﬁs é&’)i(hgﬁezt &ils. Tn

suc cin or met
I?Rntsqulaé,efbt use r\iitlth N#D wiyelo®d cellseanpget prefenad etmmlon system is the

T

H¢’ifom£t d '''' ' h). % hd : i0

15

20

25

30

L R AT PP Lk

prdUch; by tth‘ﬁrleg(ﬂk dssticells forcpaiof of timp @mﬂﬁblﬁg to ki@ e @xptession

ains ig transfected into .a
Qi Do B SRR s B 3l SienSuplEe aiboemiodhen
Sultorerindda i imm;iame hod? Eﬁ[&dlﬁﬂgrb@n enﬁmf i’rb‘é%atﬁbé/&ie&ﬁ/ered from the
vari et t.echni gues comm use or the
?ﬁ? dﬂ%@??Bﬁn%?mE@%U%W@B@“ER%%PﬁFﬁt d%r okaryotic or
eukaryotic host cell, e.g., electroporation,
cal ci um phosphat e precipitation, DEAE- dextran

trARE R &t dnQT ARRBody indih&® Adgbhiough it is

theoretically possible to express the antibodies of
t he iHVibAdipOH therinesnting Palxhedfééﬁd;f@t hipdipg toceIR EA Bap far exdmene.
s@aﬁidlaﬁ EISSAY gﬁéﬂp %l%uép%@ie; 5B dit&ﬁwftﬁ‘%o}ﬂé@ fdﬁab'a@o 25pg/ml in

nost refera manmal | an st cel

It’Bfe am'bﬁien bb@@ﬂéﬁ‘lﬂ?eiﬂ/ b@\am@wns glbpmisik BB§0D11@1t1@”@IOIf gntlbachsd
(el iaﬁﬁt‘idng Biaasni@ﬁmbm@ lﬁﬁioiﬁed RER) M0 h&dedtd &%iﬁiveiﬂﬁai

pro aryotic cells to asse e an secrete a proper
ineyibaied farrd2 haunnai 3@1G gl eatlatss aue washed with PBSJiween and then

e S R

speefi¢ pay¢lomal feagenproodiugatediio atifaling wHosphiatkelfor dhoact BYAE. After

OGRS Mo NS5y B opot

F 4054459, Preferablp rrmsswhrgh tlhelapelmealﬁ@ludsaﬁtérs avill bt € fodiordshe

i nventi i,ncl ude s Hanst er . Ovar CHO cel | s
(1 ne S AT 95 dgEBa g 45 b VR foreepim b dames
t?;taim?_ pos(lﬂ\&ﬁr%ctlﬂtyoﬁ?d ith %D 1mﬂiﬁ12%en Slﬂybrtlddﬁ&%sb that bulzd with high
, e a el.eCltap] e narkKer,,

B0 G0 ae b AGTd o b Riaiiemien- Dhaclone Romagd o
KybB8&ahha, vhidpl retaiBk eHe. real:ﬁﬁbﬁ&lheﬁi?além cél@@)}nﬂﬁﬂswyﬁcaﬁ 8t l:lﬁ)sen for
l%lcells and_ SP2 ) _particular, for use wt

§3e1 B gl ecdyhagk Sta‘i?étahéfm v é‘ide’iof @tilbé%pP‘E@éPF‘féﬁ*il syst em
I S t & purify anti-CD19 antibodies, selected hybridomas can be grown in two-liter

spinner-flasks for monoclonal antibody purification. Supernatants can be filtered and

-52 -



GS gene expression systemdisclosed in WO 87/04462 (to

Wl son), WO 89/01036 (to 10 Bebbi ngton) and EP 338, 841
W@ c@7Be2ki ngt on) When reconbi nant ex essi on vecPOF/ES2006/024183

encodi ng anti body genes are introduced into mamal i an

host cells, the antibodies are produced by culturing

tdiReriRgl b@fl’*é &Ffihidy ch?oxﬁ)e% gré}ﬂly@flthtﬁr&@m%lgéﬁh% hirfhacia,
al | ow for_expression anti body in the host

Bléwaé’vadrNJ) wedyleErcan %Pfsﬁck@édrgék ¢lesirophoresiseang highipsefgrmance
i@ cﬁr&%atogﬂdb J“tg%nﬁ?éj;&dﬂﬁ}‘/ | TheWa ke sollt®n RaSte &@llédngeﬁﬁ% PBS,

gr own. s can be recovered fromthe ul ture

ﬁ@dhmﬁnemﬂﬁgorsmm detarmpnest i @DPR usingdaA3) axkinetionisoef§cient.
5 % ftfnlalza‘rﬁ%lb sQ:fin | *a&‘éa( ardl & %E(P& R Teadl i gen

Ant | I es 0 e invention can be tested for bindi ng

to Cc¥ Q@t%yllneflﬁﬂle solentqyl anti-CI30ametwekdndtlahi@mdieBbindftd ynique

BPGE, b logh B o R bl B oo

é’eerremRabltfmdl )i ﬂoﬁBSltlomstudhs using wilateletl inoodylofad agibodies and

18 drgygé? %oggc}]d%afa ntl 0({16 ca %eog {18 sg}gz(ilg%dn%ogﬁgi ﬁ&?A plates as

Myl ted ' L hsecndaryreagent (e g. hurran
%‘h‘isﬁb"‘gaa?g@ a goat -anti-human 1gG Fc- specific

pol y clodedrmirealeindty pecaiputified edbbddiesalskighé BEISAR@aDbeperSaned
for 1 hour at

C. After 25 was pl ates are
oo Shyt I bRtiEatA prreiat e For Brinie 40 dSmine
ﬂlb ifoBpebfa H&ﬁarﬁﬁ&ocBhﬁfaﬁﬁlﬁﬁby\velmo@ mlmtemaey@h% cbd&l with

titers wll sed for fusions.
15 8@5 %@P u@gﬁmﬁéwn% in O¥eNIghRs Hife 1‘%@?@8109’61“% aw%é.% BSA,
{he lafed rd reafeSyith ad /8 Ioe WsPSrbst in‘bﬁodl&ﬁ%ﬂu\bb&ﬁés cwlphhﬁ@
19 i mmuno Hybri domas that bind wwth high avid

tsetymtral%eat wbt?pﬁﬁ@aerem@ foi enefie PwechnnFsa d he Wplssgn ﬂ@n ée
fehabewlth lee?ﬁ&?ansl@di%pﬁﬁ Cg‘gM éeﬂa&lﬁb allksﬁn%' aﬂéscpmﬁse-conjugated

reactivity of arent LI SA)

priebeseRlates pre deyaloneg a@d aslahs@ed/asaiescelépd ab%(@}k stored at
20 - 140G,ppehib ﬁﬁm@‘r’fgd‘s’ ngb Fhdr | 'téé%ﬁ'f@‘r}ca L0iPHith E‘X)19 antigen by

anti-CD 19 anti i es, ect rirdomas can
Yiestam bIWIB&anquelel%gﬁnrhwrepﬁted@n@ subgactedtmendivem écbdecyl sulfate

A sl 88, ARSI R R et bd & o

tantend tcam‘edcelielbwmeralﬁrhmem tilgckedh withd 0 Bdetalpdaif seiutrh and probed

h | Ri scat.awa
B GG R AR LRI BB G BRI GRS b idetgg i
25 imtglliunmrlgﬁraﬂmhmﬁphokplﬂtase:hndhlemmdgxﬁmp}(MPMEmmﬂe tablets
§uri t%fi GTQ% gﬁffer %‘%l ution can be exchanged into PBS,
¢ B St ro8iS ¥ can be determined by OD280 usi ng
1.43 extinction coefficient. 5 The nonocl onal

anti bodi es can be aliquoted and stored at -80C. To

Hehéidtbiiggatds t he sel ected anti-CD19 nonocl onal
anti bodies bind to un| ye epitopes, each _antibody c
be biBeRPHIFrIERE H&nﬁﬁe ‘gﬁé&?tP‘S‘?S a - %Bﬂ%arrt@a@éﬁf%

30 frE né therebd Qkﬁj@%a@ed th bihera@@ﬂl%@ﬁélétblosﬁhcﬁ hdibyRstoMa dWug (e.g., an
abel ed nonocl onal anti bodi es and
1mmunosuppressant) or a radiotoxin. Such conjugates are referred to herein as
“immunoconjugates”. Immunoconjugates that include one or more cytotoxins are

referred to as “immunotoxins.” A cytotoxin or cytotoxic agent includes any agent that is
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bi oti nyl at ed nonocl onal anti bodi es can be perforned
using CD 19 coated-ELI SA plates as 10 descri bed above
w@emviosebat ed mAb bi ndi ng can be detected w t hPEI/US2006/024183
strep=avi d;- |kaline phosphatase probe. To determ ne
the isotype of purified antibodies, isotype ELISAs can
detrimentdldo (regd killy icelly. Exagplat inclogeioxdli eytdchalasmBi gredicitin D,
u
%a%@%@&%@ % t%lle,;iﬁ aegﬁ% Etgé? &éa{éHJépﬁ)Fldg%ér?c‘?&ﬁ{e 1H§1a§tme
cnilchicn, Idbm“rulpxblat dmnoabicibedibpht:gchnttiradin dibne] ngbbmintuoﬁe
%ﬂﬁra&'&gga ar(],tl]{l%m}fa 0)% IR elzﬂylfi{]?tegt}{)?t[am g;ljlurcgct:orrtg%é sA;Ertogarllﬁ,] 1 g
5 tetrhcaine, lﬁcbsan@ﬁ)rdpmblonmnmpmromgd:m ami aratogs eshonrolqustheréodd

PGB Ao s APl BREP I Lo vipefOGriRet
iﬁHﬂWoﬂt@ﬁe 6athidg bR, ‘:)@Mﬁﬂ@@LﬂdoﬁOlﬁCKa‘bdzdﬂ@Zm@, alkylating agents

Fr R e AR D8 i holgn Aot R NHREN

hﬁﬁﬁtlr@qccbu@)fdy&kh@gphtaﬁﬁiee&sﬁmn a@aﬁ{dmunhuolvutxtebto%cl&
antl gen by V\ést elrn bl ott|l ng. Bri ” CDl9 1 bel
0 g d C H Cyclnes

@@ )é@ﬁr{o‘x‘dulﬂ&h %nﬂeﬁiy c@hﬁﬁﬂ}fcﬁﬁ BﬂH &ﬁ('oﬁ‘rbl(.‘ﬁ{)t e@ﬂ’tlblotlcs (e.g,
el ectrophoresis, the sef)ar ated antigens are

dacpaipysit dormedly AstinoByein), blegscinarikamean, apd aetkamygnt h
M@geﬁrﬁlanﬁfi\lufotlé %%éﬁf&l (e. gn JinefiQhe Qnd \Yﬂﬂslli%tﬁgbe nonocl onal

ant i bodi es este Human bi ndi g can be
det ec@tber nueferesl exemples pL therapatip gx@tamathah@n bR eepretedde an

15 %ﬂ@oﬁ@ﬁ@ﬁ%&xﬁ%i&luﬁ%& %@n@c ka;%h%l%%lﬁlcﬁlﬂb&gﬁ%smgf&gfm

anistating; ala‘sciﬂemtlves th@rqgf edarranply efv ¢adiphdamddin awibodyiconjugate is

' t er eof ,
gdcﬁ}r}]ﬂg% ed a? %“I%Wﬂé?ag% lﬁ% eg%?r{)ﬁe g%%sfl H%:t%} as a
cyt ot@ptotnxingcairbegorjegaykd, to antibodivhuftbe uwptrtemsaamg Jinkar a
{ag}gnlo otﬁg )é{/ﬁlabl‘éli'l% Hle aRnF vag tlescoof"l";]lrnlgerraefeeg aﬁl‘%i I%Fﬁ: uﬁgde 2 é:ﬁ%ugate
20 mcytmome teyt mlbudmﬁcladeebutraeélmt ﬂlﬁﬂkedl ®, Agdrizones thidetsnastérs,

ke G G5 8 nfers Bt PO A R AT

§11§ce{pﬁbl§ 10 clkavhlgé}l)y Joe! gEbwitliix ﬂmlil@Sorhaﬂ @bmﬁ@nﬁ@x@l susceptible to

alasin B, gramcidin i di um
lagq,] prme'tlsgwg S péqt%wrizfgremllaé (%Br§§sa m tumor tissue such as
yamapglm |gnQathypsmglmsj; bmpe, colchicin, doxor ubi ci n,
daunar ubi ci n,. di hydr oxy anthraci n_dj one, m toxantrone,

25 it hrigmputhse dlé%lﬁ%l%?ﬁ;weﬁ opgylatoxiah fiakst A petheds dpreonjugating
BLiapasR érfﬁsotb‘éﬁmboﬁ[eﬁ‘cs@é 8160 Sa5tot 61 513 FR0V8) 4. BPEADESB). Rev.

rano , puro cin and anal ogs or honp og
B ERLERS TR Anedia R0 55 Geves Damgeo i moheter. S5828-557; Payne,
&X mbﬁc’a&@i ERRS:26Rb 12 Q3led, & 0 00BINRLESXBhRer B750-763;

mer capt opur i ne,” 6- t hi dguani ne, cyt'ar abi ne,

Basfqny reitmen.d da@ iGvey) Opith fyesigi ﬁqtgaééﬁS%lOS(leS@ter
30 PEEMPg g@ggkﬁoéglf%@pﬁrug%eﬁrua)w@' J47.788! phal an,

carnustin
Antibodies of the present invention also can be conjugated to a radioactive isotope

to generate cytotoxic radiopharmaceuticals, also referred to as radioimmunoconjugates.

Examples of radioactive isotopes that can be conjugated to antibodies for use
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| omusti ne (CCNU), cycl ot hospham de, busul fan,
di bronomannitol, streptozotocin, 10 mtonycin C and

w@e@7hixkd or odi am ne platinum (11) (DDP) cisplBCT/n$2006/024183

ant hracyclines (e.g., daunorubicin (formerly

daunonyci n) and doxorubicin), antibiotics (e.qg.
d&gﬁéhshmm tHére(pEtﬁ[cmPy inyludes bum‘ﬂyc&tllmned Iod, éaalineCt nndlum1

m.t t and ant i .
s e bt NEfd TSt RSbattee %ﬁws?l%ngwaga B B
tlgra@ﬂ‘ qxxaﬁglegzs?rag&bmnm{oisgij@gatep gtetdomneydlﬁtmamme% hatudingn

e Co ated to an ant i e invention

Z%m%@gﬁ ShampRutinals) aad PERE %@f%&kaﬁ%?tﬁﬁ@%&d Sifpiler
nﬁa’tﬁdd§ LAt teNBed RBrepRrhidiint@ScdnBaROhisingtRe BxtidPeeofihe a

calicheam cin anti body conjugate is comercially
in¥gatitmabl e (Myl otarg(& American Home Products).

Cyt Otl“ﬁé(élﬂﬁo&:}a&n%aﬁéj@ﬂ tHOR&ffioh CarfB UsBPR BSiffa it biological

i nvention using I'tnker technology available in the

response Bud il drag wpieh inRetrto by prastraad 46 limdtod torsdaskical shemicy)
tl‘fe?% Htgctaéglgnts 2f, xﬁﬁﬁﬂg tﬁé(litjﬁg 'irf%léﬂﬂmaﬂ bé Q?IQYGII{ SPoeptideut

mte ’hydra ones I oe her s, esters

e%?yma@%a%ﬁs%okﬁ acﬁ\{ehij}a%{nt 2 {F%fesuch §$‘§1§fﬁpﬁélﬁ |Ae to

ysbsonal conpart rent or
psmslompnaskeketoxm, orclightheeig oxby a prque aushas tugnt eegesis factor or

t ease referent al | re ed n t I
B ORE oo R eofs bR FRR AL rr DR i PREs,
1ﬁt‘é{1éhdkgfl gmsq Lysmlt@lam?ﬁ 21(YIpex), thet@%cmt-@Q('ImS"), grimiteye and
nmet hods for conjuga . utic.a
restanpts ooy sum g ioags ¢ BVCRSPS B ToRy Ripviatze g

h8bi (VG- c@@w,or&ﬁer@&vtax&torarall P.A et al. (2003)
Cancer | mmunol I mmunot her.. 52:328-337; Pay

( zooi)ecleaﬂveefor cRiveating gieh thesapeytic mojety 0 mt%e%%% Wil fnown,

Og 5 Gal6LE: 2 "NabholRRal ArRBSdidy For Immanstarsé@ist OfMugHin Cencer

in. I nvesti s 3:1089-1097;
mp& I, in I\g@nqml&l éﬁ@bogms IAﬁé g}ancecheraRyQ B@ﬂel%\?l (ﬁsl}gap 243-

%léﬁ R. %qéé 5319%§7H%ﬁ&rom°9tay b%@ﬂtlﬁecfdlébeotr PRuPOESRAL, in

entlon SO can éu ate to a radioactive
&)

¢<smoupeDmnge@em K%rtdegfb)yR insone? elagivh RErRasMarcs] Rekker,
h@s efrﬁ&p@%}l&b&a? daﬂ%ﬁmaegemgw@&@éance@meﬁ

foacti've I sot opes that’ can be conjugated to
Me\’ﬁ‘onhl Mendclomal srdibodids Vﬂﬂ@@%ﬂ@’@@ﬁmlcal pplications, Pinchera

G4 (R Mo (- Tonsy PRRDRG B AR MBI STy
?Hetetpleuﬂtﬂ@se@ﬁ(ddtdiz&tled infiody\e Clanatr Tft;rramr gipadéneglonal
B A0 R AR PRRVE e L eI
@addndb Prss 1986), und Tigprpelervia) Inwiunpl. ReDEE2:119-58 (1982)

Phar maceuti cal s) and Bexxar(r) (Corixa
Phar maceuticals), and simlar 5 nmethods can be used to

Erepare radH0|nnunoconJugates usi ng the anti bodi es of

. The anti body conjugates of the
I NVenhiaARth&aBpdae tHeRsehtAnvaBGb fFatareg biéputiflei mdlegiles@bmprising
an anti-CD19 antibody, or a fragment thereof, of the invention. An antibody of the
invention, or antigen-binding portions thereof, can be derivatized or linked to another

functional molecule, e.g., another peptide or protein (e.g., another antibody or ligand for a
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response, and the drug noiety is not to be construed
as limted to classical chem cal therapeutic agents.

wao-o007802epl e, the drug noiety may be a protei nPOF/US2006/024183

pol ypepti de 10 possessing a desired biol ogi ca
activity. Such proteins may include, for exanple, an
etapyorptol geadrhty adispedific hokstule tharbiddstis Meledst M@dfiérent binding sites

f cin A
S IGEE ol Hh b ot the Ry dhrion maP Bt Hetbe daaratized qripked to
neerth dhe bevet mhctwhal rhéleqild 8 rgem:rate m@rtss?&itw r@@é&@és that bind to
response 9 such exa hoki nes,

PARIRIGHR O Smémg Sitgs anﬁ?/ﬁ't it guch @uétlspem ic
mble@ilbseiik ity ﬁteﬁdésto Be Enco%@d@éﬂ WME ﬁ:rrill E’bﬁﬁéé[fﬁﬂﬂél&ﬁlle” as used

col.ony stinmul ating factor % F), ranulocz
hestinn ;yTOé;ffiaFﬁﬂ bameﬁ%c mpojgstilg ot the @vegm an ytibpdshefit Qisatian can

E@ﬁh&fo‘ﬁallyﬁﬁﬁc@@{) eo@ciq%lcm%hm%t Bt SHGBn, nhﬁéo%%h&t ic
nol et to anti I es are wel nown, see, . 0., Ar non

%;Sﬁooaqtlon or aiperHdIebivane appPIseice Binfing mmh@tsmhgeétanwgero‘

e T

15

20
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30

2uls6 (Alan R liss, Inc. 1985); Hellstromet a

ool | RIS E Sl R LR A OR Y bR SPRL AL B

leadh poefirsiekdieg specifipity, fol 6879 andihsecqel, biriddmg spbclﬂylty for a second

e e

& Forecsplor App) humhh iFoyRd, (CBISm)Odﬂ arhamaﬁFcoaJ}egep@c&(dSDBQ) Aerefore,
475 506 (,1985):, "Analysis, Results,. And_ F
b Sypuiani e bippie B reRalcs gasblecot bisdingyoottaF erReidical

&Mésgﬁ’gé’ffécfbr Cangek, &%ﬁ‘&%&}l@ maarcsbha@e@ epb&ﬁﬂbrph&ﬁfaegoc@n@s

Cancer Detection Bal dwi n

QPMEI,S)), andsfe. tarseI@cliseexp(eA%@aj@Hi% @sppg@synolfzmbs fingst G519
%{Ef@ém% IRV Rctor BBV nd tﬁ ellllgreéé)ti P &RAked ef@ct%p @éﬁ JC{CIGIUCS

ecules 30 In anot sSpect resent 1 nvent
fuch asphagodytasised af CBI?rQXm@salme gelbombp@ degendgnt eaﬂtnnedtamd

%got@m:ﬁ}b@gyc% }{tﬁmflg x@ﬂ:gs%n% gtenggtﬁ)?lfo‘f s@;erotx?cf:e a!nn) enti on.

ant nvehti-on, or antlgen-binding
port ilops emh@hmetﬁ of tharinvsetiahen whichi tlzeeldsmmﬁlc inikezdletio

' . anot her. pepti
AIZARI Y iR AR e i vip@RE LEIncRTRh bt
Z007AR0RRRT: PEHfiti§2006h 0R4CBI9 bmdmg;spmﬂcnfyo hgme&n&bélmnt
' i f . [, e that binds t t ast .t wo
A PSRk APRGRRY St 8-ondpRERplydh e PERGuer! Sy motcut
whith bmdg/tocafsutm protie hmwomed mrtogmé ]Zaaivnp encﬁm:éueuﬁyltnb&swlds the
I k an r functiopal nol.ecul e
Bl P otse i e an el s g Prehoient BRREPaHion i be an
atdm'aady; ‘lﬁﬁlcﬁidnfaf ﬁ{t}@ﬂdy @agﬂﬁhf@'fﬁigbgﬁthaﬂl tﬁﬁd@;lrto b 'ngGI(l?fnolecule e.g., an
uc specific nol ecul es are
gfﬁ*@%ﬁ%@ﬁf&@ﬁ%ﬂé%&&% ; Exingy ephpacensnhpfthe %fseé&w%th%bmdmg

d8RdrRiGah . TordBe FSREptdIRF Rirgdt cellCanbiE @A tThe Rarki- &ﬂﬁﬁ‘defn'eﬁt factor
mol ecul e of the invention, an anti body of the

PHGRI P hing 4 Fo Freerten e e tasers el antigpi eiitqraatiyely, thy anti-
GiGHemBht FEANHokiR caf BREY] £ dnHB) RAHis MEBCAMBIS e entity to which

the first and second binding specificities bind. For example, the anti-enhancement factor

portion can bind a cytotoxic T-cell (e.g. via CD2, CD3, CD8, CD28, CD4, CD40, ICAM-
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associ ation or otherwise) to one or nore other binding
nol ecul es, such as another antibody, anti body

w0 p@gieney peptide or binding mnetic, such the€T/ES2006/024183

bi specific nolecule 10 results. Accordingly, the
gresgnt invenai n includes bispecific nolecul es

gnpiper dmpyne; el that gesplig,igan fincregsedimmmung ipsegise pgainst thy targat
&N).19 and a second binding specificity for a second
target epitope. In a particular enbodi nent of the

i nverlf PBhempqEment.dbnbisresiigatolesples oftbe inyention chmprise as a
BiRGRPEREificRy & leaslHERRiBRY R % IR FEud;
recggggflc ' %f? Theréfo%éfa%S t%gy?%%gﬁﬁlon ﬁﬁ% g o8
31 Eabelabt, iFkabnn Fuclid, d4b enpsingle clpfin By. Hieragtibmlymayalsedye R light
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with a pharmaceutically acceptable carrier.
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et hanol , polyol (for exanple, glycerol, propylene
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wo dogpo22and suitable m xtures thereof. The pr oper/Us2006/024183
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for the subjects to be treated; each unit contains a
wee@deoxedr ned quantity of active conpound cal PCI/ES206/024183

to produce the desired therapeutic effect in

association wth the required pharmaceutical carrier.
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nmet hods known in the art. As w | be appreciated by
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PCT/ US2006/ 024183 4,790, 824; or 4,596,556. Exanpl es
of well-known inplants and nodul es useful in the
WsesadtMéthodgnt i on i nclude: U.S. Patent No. 4,487, 603,
whi ch di scl oses an inplantable mcro-infusion punp
for diTapandodigs, padicdatyitierhuaiananiidies.cintibatlyrcampositigng and
194, .which discl ose th
50 aysof B P Aver SRy, ST S BapdghY ARk na

therapeutic utilities involving the diagnosis and treatment of CD19 mediated disorders.

For example, these molecules can be administered to cells in culture, in vitro or ex vivo,

or to human subjects, e.g., in vivo, to treat, prevent and to diagnose a variety of disorders.
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B Binidd? 38)s; expras¥ir a0l Eig 16&1 forlxaRpRMAtH&gkint U9 8h
FEBSL et t Se§%7 15@ ¢ flg e al BB( 1995) s %nt ?mécorn(l)ab

Soth BphRsYtic’ I%elwdf\ué &Plfoa@tl&ﬁph%rfeﬁ lewkymia (CLL),

BREaRE ~cell(
a9 &6%;%%9&%52‘%}%%?11; ﬁ%%é LE S myclome,

feﬁan@@@@)ceﬂ Rh@@aa mepla smal |cl¢aY¢érPell lkmphomam R}ami@nytw
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I’'mmunonet hods” 4: Uses a
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have nunerous I n Vi VI VO
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o MRS e poi WMo 0 Pl Iaetar 38 i and

@armﬂaioa o atloinmmmer R, (TeddeNerad (200N TRALNOIIBLIESSS).
COWs, ses, hlckens ﬁghlblans

ee ats, ho
0 3G 653@ mlaseticotiias peen S8én (i eciauiaen ohicd 1imels in the
@xﬁlakr%ﬂ‘j(ﬁntb 87#he@n&tbBQkHE i Spafiett e oD Y2 (PLIRAGHIANII LY:2168).

As such, the human antibodies, antibody compositions and methods of the present

invention can be used to treat a subject with an autoimmune disorder, e.g., a disorder
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5 The nethods are particularly suitable for treating

human patients having a disorder associated with
w@b@roen2e3 CD19 expression. Wien anti bodi es t o BOUBSHENE024183

adm ni stered together with another agent, the two can

be adm nistered in either order or simnultaneously.
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rh?)’é‘??@‘?‘%ﬁ‘ﬂlféﬁ be used to specifically det ect CD 19
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15 Ie\}’tr‘r‘ﬁ e?d%]‘?n‘gf?gt"ﬂﬁsﬁ fg%m%sw P4 Cﬁ%g“‘PStEéISP n ‘I”fiﬁp% FEamplp.\pompositions
BT HRGhAnBsh QABY R iukMg BRIRW VoGO RSays E@éﬁb‘&ﬂﬁ Ithe Examples

Carci nomas, 25 undifferenti ated carci nomas of
raslomo- pharynx (e g., Schm ncke's tunor), Castl erran S

d' seagfe akiBER! (¢S, FRAR FRiboldl tnﬁmls%e%@ﬁrﬁfmspemﬁc molecules,
Wal denstrom s nmacrogl obul i nema, and other B-cell

|iprranetpaincatagiiidcomnesitigns) efitks mxentien bivsradditiogbutibity imtperapy

20 YR TS GO 0GR RO O v,
Ahn i ktispaaile: OSBISPeCIfBOndimLéeSaud thermmusocefifugges danbe bedito elicit
g@a&v i Fo TS f’tf?é‘f ggbi'o??ﬁm‘% &c‘?ﬂvhﬁ r{hgb?t(tp%gmwth

eurra IS pa
etf aad/or 1(112606_11) exbﬂssugﬁf)dw 8 &eam@&}lagocmsm ur:hDCChﬁ aleeliran
ant.i bodi osi t o
bl P B R e RO L P B R EEE b i
25 ajmﬂngtol(]ﬁmne di sorder e.g., a disorder -67 WO

2007/ 0022 PCT/ 006 ct erized b

pres eﬁrl: "B% rc?gI {385 8??8“3@251 LH‘?:‘I“L?BI“?"@I%T %&%Spe"‘ﬁc
exabipe&ific mblecinataad dorﬁ;ﬁdshfohﬁ)laﬁe uskd O 6 Iﬁ%ﬁﬁpre‘ﬁﬂt or did¥@ose
%n\}alrlgtc})l%lf Eﬁlgﬁélgfed dlfs]gase arrxlglcéls gtn &519-& atekglodd iseases include, among

others, autoimmune disorders, rtheumatoid arthritis, cancer, non-Hodgkin’s lymphoma,

30  acute lymphocytic leukemia (ALL), chronic lymphocytic leukemia (CLL), Burkitt's
lymphoma, anaplastic large-cell lymphomas (ALCL), multiple myeloma, cutaneous T-
cell lymphomas, nodular small cleaved-cell lymphomas, lymphocytic lymphomas,
peripheral T-cell lymphomas, Lennert's lymphomas, immunoblastic lymphomas, T-cell
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mul tispecific and bispecific nol ecul es and

conpositions) of the invention can be used to 5
waledoeoo22bevel s of CD 19, or |evels of cells whP€huUs2006/024183

contain CD 19 on their nenbrane surface, which |evels

can then be |linked to certain disease synptons.
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DM cheGRRROET HivRDShd OF vidrd Sre WRVKAOWR Th tBé st BRI dail bk kélédtad by those

t sted for blndlng 15 act|V|ty associ ated w th
b rding 4] 0 nple, th m LONROS O §an begdmygistere

GRIBRRSE(d. b OMFaRhokd® shRURASIE saﬁabw&osbge%eﬂle%wweg Biged will
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thmﬂjut:il aind ):ycﬂdspihoqﬁleldlde rydrioxuréaOwliitle dY thepiselven bre @hly
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SRS 261er s W blch Stptolh ecbroK e i, A B e h S omBusTy
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nqQn- Hodgki n ma, 30 acute | ynphocytic | eukem a
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mul ti el oma, cutaneou homas, nodul ar

ﬁﬁnvtﬁ@ma @@gee@prow%ﬁﬁﬁﬁwﬁscanwyW\y@%ommmﬁﬁ@rent

REchAR&EAhidh Fisldla ckﬁbf@mét to lhﬁﬂ@l?fuho? AR BSadministration
i mmunobl astic” | ynphormas, T-cell -68 WO 2007/002223
PaTsUB2T0E 024U deyelaprishi ofresjstapio teedsugsAT B changa in flhe
Folg BRIy S0 0L AL ShSERL L 9BK oy
cel | [Fylrgpﬂaapngﬁc gﬁfecg)ﬂcbl&seage effector cells linked to compositions (e.g.,

human antibodies, multispecific and bispecific molecules) of the invention can also be

used as therapeutic agents. Effector cells for targeting can be human leukocytes such as
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angi oi mmunobl astic | ynphadenopathy (AILD)-Iike T cell

| ynmphoma, HIV associated body cavity based | ynphonas,
wepdsrpaenzad Car ci nomas, undifferentiated carci neCEESD6/GR4183

t he rhino-pharynx (e.g., Schm ncke's tunor),

Castl eman' s di sease, Kaposi's Sarcoma, Miltiple
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B-gel | mas., Suitable ro i
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[ERERLLS en Hﬁé’Fl}/ surager Midwres efpntid cacceporsirgh aldo beussd de this
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Md i un8&R LA f b AIREN of the.present
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30 iEI/g 8t or %g?lkl\ﬁzyfgg targeting can be human | eukocytes
QUEHOR g S50 0 FOBR oD phryet ayetirs cobadiment, the
OBPOSIABBAE She iMMEIGIORMJ: St TBRBRILRS. Cther cells

i ncl gﬂe eosi nophils, natural killer
€ compositions (e.g., human antibodies, multispecific and bispecific molecules

and immunoconjugates) of the invention can also be administered together with
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cells and other 1gG or IgA-receptor bearing cells. If
desired, effector cells can be obtained fromthe
waamee223 o be treated. The target-specific ef PEDUS006/024183
cells can be adm nistered as a suspension of cells in
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bi speci ecul es I Mmunoconj uga
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érﬁrirgateaﬁneﬁeivitls the@xajlltlslpemﬁ@ﬁme@lﬂe HcRde Bﬂgrhﬁlﬁocﬁrﬁwﬂoldn?n of
um C nt ai ni ng conpl e
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conpl ement proteins. In another enbodi ment target

25 cel | sThesampesitans e g heumangilondiesi rowlgisifeeifig and bispaific molecules)

ng. bi s
t@ﬂhé Rgg{tﬁ)é ’é:%w%)(;n ﬂ)eil%%& fo tﬁrget%eﬁis] exgr 851%5%&%@%n%0r e:gaﬂm e for
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0 tlvat CO The conpositions
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al.so be administered together with -70 V\D2007/002

30 ﬁg@?}sejggg) ugrsgqepcompound, an enzyme, or an enzyme co-factor.
In a particular embodiment, the invention provides methods for detecting the

presence of CD19 antigen in a sample, or measuring the amount of CD19 antigen,

comprising contacting the sample, and a control sample, with a human monoclonal
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conplenment. In certain enbodi nents, the instant
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SREASEdIPEH SO1RICRRE; MPFW ed¥lyatemya, oY alﬂ%vtwré@@rﬂcmg@bblynenﬂ@ rand
SieBlcel gﬁa{pﬁ@&hﬁ Oy biRinRPh 8 i thisdtecPthe Ylﬁl’ggﬂ aMfibodies described

Preferre tokines for adm nistration uring
fbygt faagh an QQﬁeStané deriMativespeassafiare userd toduhikit CREY indacedf

20 GRS QEHLiBed Rhith Q¥itai r?‘ﬁhkc%ér?t :%}Q)rcglﬁgtra Sn 4niPd ?@;%r{tlatmn( &%

gr anul ocyt e- nacrop age co stinulating
esycting theanptikady avith G IONe.g), by adrdinistening theeotitsiyso & atjaot), the

%%—ngl)osf F?é%??}(? @dﬁ&%@ﬂc&l'\l&@ is (nﬁnlg ed al?ﬁ&‘ %{5 iy %és?%a ec? isorder is

speC| e &l
ireatech t Theranlzndy abmpositenicse be 4dmitiaterpdtalone lot dom(wttle amth@g

%}’a eltlc ngt ls%cl% {;]oar %f?o)%%(npl)rea rfa %oxi:caa]%grlgl q’?‘i % dn {;%glglcflon with

uch use
25 nné,ygcrgiseceﬂ]lyatlthdhmantlbed}dr&ﬂmtmdn toTreasar pedventithey€D1 9 mBdiated
?V|des met hods for localizing ex vivo or in vitro
expressing Fc receptors, such as FcyR, or CD19.
Th e dht}@tdt@hieﬁerhbdﬁlﬁhem dmnli@ocoBjugates 6f tBOnk@fliod cHObAREd to

quoresc an zyme, Or, an enzyne

e\t 8%?%03““% (%1 ga%%gelpf"rr‘}&ﬁgﬁl?ts i%ﬁd?wﬂﬁfms 303Nt i on
PR Espreein) 61s. )iweua hRE hhvaCId [ecelIRLESR MERpeEs bgglnﬂeﬁg
%% or nmeasuring the anount of

30§ gfaﬂoun EES’rFE"r ?fgﬁbﬂ@v Jih Exaainle, gn P CRARARtbody prn be conjugated

€0y lo@the SR ESmpothds eSerBUBNUSPASR NG, 281, 834 and 6,548,530,
US patent publication Nos. 20030050331, 20030064984, 20030073852, and
20040087497, or published in WO 03/022806. Thus, the invention also provides
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WO 2007/ 002223 PCT/ US2006/ 024183 anti body, or an
anti gen binding portion thereof, which specifically

whrovdsore3 CD19, under conditions that all ow fPCT/US2006/024183

formati on of a conplex between the anti body or portion
tQ@iggf and CD 19. The formation of a conplex is then
Juhads &y locridngerviv itk ie eslls expresing S0 19 (o gamith erdetectable
hatielye@h ok AR BTG R, £ 0I5 LSk 85-
indicg&ive t he #?sencea%&gf&g%%gﬁgﬁgﬁé@%LPﬁﬁﬂﬁgﬁneco
dai)- e ltgrpatiyelycthe Enmprsicaingates cahbe isad terill oellspridali s CD19
TEl E1RfSe fe@épt&rﬁ gﬂa@wﬁ%ﬁ’t&&'ﬁgm I 91!0%1%9) é!f) o der in a
subj ect, e.g., autoi ne di sor er, rheunatoid
arthritis, cancer, non-Hodgkin's |ynphoma, acute

| ynphocytic | eukem a (ALL), chronic |ynphocytic

| eukemia (CLL), Burkitt's |ynphoma, anaplastic

| ar geTeepresenyinpintiomis fartieCillustrat@l iguthafutiowing Bxa@ples which

I . cl eavesl-clel | mh~nma~
\%Wg C(;Hg{)i/iﬁlnépdh s nﬁg'sm’%} fbnéﬁﬁnghiﬁ%?on%epg&f |ah %@p{ﬁﬁ%ﬁﬁg’references,
petpnteand miblishep patemtsipplicatiam ehédihidughout PR I@Sion Are@Rpressly

Lall.yaphomas (ATLL), adult T-cell |eukem a
%@yﬁfﬁk%}wg?qggggggé?c/centrocytic (cb/icc) follicular

| ynphomas cancers, diffuse large cell |ynphomas of B
| i neage, angi oi nmunobl asti c | ynphadenopat hy
(AILD)-l1ike T cell 15 |ynphoma, HIV associ ated body
cavity based | ynphomas, Enbryonal Carcinonas,

undi fferenti ated carci nomas of the rhino-pharynx
(e.g., Schm ncke's tunor), Castlenman's disease,
Kaposi's Sarcoma, Miultiple Myel oma, Wal denstrom s

macr ogl obul i nem a, and other B-cell |ynphomas, by
adm nistering to the subject the human anti bodi es
descri bed above. Such anti bodi es and derivatives
thereof are used to inhibit CD19 induced 20 activities
associated with certain disorders, e.g., proliferation
and differentiation. By contacting the antibody with
CD19 (e.qg., by admnistering the antibody to a
subject), the ability of CD 19 to induce such
activities is inhibited and, thus, the associ ated

di sorder is treated. The anti body conposition can be
adm ni stered alone or along with another therapeutic
agent, such as a cytotoxic or a radiotoxic agent which
acts in conjunction with 25 or synergistically with
the anti body conposition to treat or prevent the CD 19
nmedi ated disease. In yet another enbodi nent,

i mrunoconj ugates of the invention can be used to
target conpounds (e.g., therapeutic agents, |abels,

cyt ot oxi ns, radi otoxoins inmunosuppressants, etc.) to
cells which have CD 19 cell surface receptors by

i nking 30 such conpounds to the antibody. For

exanpl e, an anti-CD19 anti body can be conjugated to
any of the toxin conmpounds described in US Patent Nos.
6, 281, 354 and 6,548,530, US patent publication Nos.
20030050331, 20030064984, 20030073852, and
20040087497, or published in WO 03/022806. Thus, the

i nvention al so provides
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-72 WD 2007/ 002223 PCT/ US2006/ 024183 net hods for
| ocalizing ex vivo or in vivo cells expressing CD 19

W@ 200g/092228 t h a detectable |abel, such as a  PCT/US2006/024183

radi oi sotope, a fluorescent conmpound, an enzyne, or an
enzynme co- factor). Alternatively, the
I mmunoconj ugat es can be U%%Qm%%ski|| cell's which have
CD19 «cell surface receptdors by targeting cytotoxins
or radiotoxins to CD 19. 5 The present invention is
TR bl 1. Ibe.%éraﬁ&ﬁ&kmmmoménbw 'iﬂ%s&@mgﬁﬁ#%bﬁh
should not be construed as further he

@nts of all figures and all references, patents

and publ ished patent applications cited throu hout
i s LR eehimion cal inea Rai 654 Acsesphr bR MIdoNE TFC

bx\ecésgi&)ﬁweaﬁem{ Wére WeRd2Q At Q?&%ﬁnﬁ%ﬁﬁ&%%/ 024183

Exanpl es Exanple 1: Generation of Human Monocl ona
AdrisROH BinfBRRImicRM MADSEYen S The B cel | tunor

celT Tines Raji (ATCC Accession #CCL-86) and Daudi

( ATCCFu M@@@@uwom antiboyliegitar @D L5 were arepanqd pgjagithe &M strain
Iomﬁg@rﬁé tra{gchr&ﬁ%ﬁg@mc% Jﬁlapﬁ&ws@maﬁﬁ aabdsw/gﬂ%(mhls

Ful Il y "human nonocl onal antibodies to

10

15

20

25

30

m@p%\fit@al thsiendpeeneus kpust kapblight thatin gens dlenbegn homozygously
sag%éa S QEREBL i (T 8ol YRIERR L1983 1. gmﬁa ROLROM s

nt nouse strain, t'he 'endogenous no
kta}yp)@hdavg thaircgeat hasgentehmyb@sly dmumq@/@aigsdryednmmpkd of

%&%ﬁﬁédu%g %Vd) Bl@ﬁﬁ £ H&M 1&19&:%9%?% % Qc’grrlelg hg’ e:ll'n lga%lga light
and the endogenous nouse had'he
Inhaim ngag;gemL K Cd5, s dpesbbdas Fd;hwﬂal etbﬂzc(w%) Exmm]lhﬁteihhrmﬂogy

t 01/ 09187 b The
diborae! LER R 15 fanes e Sreab HER s Bm S e SL3G s
dembd:ched’d’IrPdEilsdnm WD 62/43478. (1996) Nat ure

Bi ot echnol ogy 15 14:845-851. The nouse also carries a
munamousa@ mh@iratiohs:anschr onosone, SC20, as descri bed

P WO 02/ 43478, r
| a3 OGS L B A b b O bp By e K-
MUSE%W@& 1ihﬁlr111612ed.91th eﬂﬁﬁﬂfeRzi_ajlfor Dagdi B\ell MhloRen JindVeG&eral
elther.t
BT shdaths Steidiscsigtd 1SR a-shan doae e 688 4): 856-
@ss; (Iﬁsh%fld Dnestlgi) S%BHII\:fatM;]e BilbtgéﬂnoDloé)l ?494;?4513?5 Sk{gdgf)’CT Pltlbllcatlon
I SNW e a ur e
3G 08RARM: s ok wira 6 1@ Sheoks 4 apeoap g rsuTBioh opetiden, A
Q8 prapaR4tion MR uldd8 11’ﬂﬁiﬁﬁiz§thé @m‘!&ﬁml\mU% iMPRBrifoR&ly (IP).

first _infusion of antigen
Transgenic mice were immunized twwe with antigen in complete Freund’s

adjuvant or Ribi adjuvant IP, followed by 3-21 days IP (up to a total of 11
immunizations) with the antigen in incomplete Freund’s or Ribi adjuvant. The immune
response was monitored by retroorbital bleeds. The plasma was screened by ELISA (as
described below), and mice with sufficient titers of anti-CD19 human immunogolobulin
were used for fusions. Mice were boosted intravenously with antigen 3 days before

sacrifice and removal of the spleen.

Selection of a KM-MOUSE® Producing Anti-CD19 Antibodies:
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10

cell preparation was used to inmunize the mce
(KM MOUSE(r)) intraperitonealy (1P). Transgenic mce

waweog/odzeaini zed twice with antigen in conpl et ePEr/Es20d6/624183

25 adjuvant or Ribi adjuvant IP, followed by 3-21 days
IP (up to a total of 11 |nnun|zat|ons) with the
ant i gEasdlevt A KOOVPOESE Frodusiiy’ antibodidsithit badjdlﬂmm; serd frem

L. mune ., response S nmon y re r
B FahiEe REE e BB A eaia R BBl i By FRARng
IDe ko) (19%6) ChupiaC Briskly mistokiter platstvetd doatesd with p&ﬂfid:d- n%xﬁlﬁnant
human, i mmunogol ohulin_ were used for fusians.

Gt fiRrgtraiain ah { 24 ed b i BS. P tHwelly ingpbated 4&‘5;%649@#15?1@1
BTt 200quaRd of sy inafBd. hﬁhﬁl@h@@f"blas%lﬁ%ﬁ{ CQ[‘9 Of a
KM MOUSE(r) Producing Anti-CD 19 An dies: -

oo yripghnizs were Bddsiio garhordhaed mcubat@cbeé étZ hqurs at amblent
éez‘%a Mﬂ‘nngfﬁe) 19[5@\%1’9 \Wakhe %ﬂh%‘/ﬁeeﬁ%ﬂ%m@ﬁ iHedo %al 31 a goat-

[ nized mce were teste
Euti-Bimanskappa bght ahdiyy peleelemral mdw%ycomlghw wdth alkaim%nhoalhatase

I e e

gubstrhte p i lobWhe

15

20

25

30

?1 lﬁe ?ﬂ(e?s of, ngl-t&) % c{dwg were usec? %%ﬁm's nFus1Bo§ % | uhlorme% as
off Bl dSTR 1o 19 aaded Ko

dmhb&cﬁjelovsamdl Hybrdddnget @derfla?tantﬂ.ware h@tﬂd&foﬁntleﬂﬂ)l %detivity by

ﬁaﬁ rature. The plates were washed with PBS/ Tween and

incubated with a goat- anti-human kappa l'i ght
ain.
1 o 0

was hi m@a mbdrse spiblancges \mnaeemomsh KMM@USE® pNRPmaém w1th PEGtoa
substrate and .analyzed e ectr met er
PSSO Ll 1 e g gﬁgﬁvafeﬁ&m SBBLETR s 8 agetic ield
didet e@aic&if W) uasJMgCB @%o wlﬁelgtg%&garlﬁm chilu ﬁjsibﬁglechg(btﬁ)k@cBﬂCyto

e errorne as escri e rraonma
lﬂ"ﬁ(ﬁ% ?ﬁsﬂ% e (e Bpraie, MP)f ffge %fﬁwlrm idgfupy ygre {heggereened
b+ tRPprodeR A6 8t dnfiBerPdpetiib hitthonRs $hge vali é’lllgpelﬁ"siﬁﬁ:fbf splenic
Monocl onal Anti bodies to CD 19: 15 The

RAetss feam immpnizgdgpics einTaser snpnariomsty &hy— num}é‘?r@f $B¥8q

WhiBcrB(z théusd mydRHRR MY @TeT cRE! 1581) \Kiﬁq fiok bEG (S%h{ag Cells
PEG based upon_ st andarg/ protocols or electric

Begecalated & @pprokinyichn 1197 /gl in &3 bettmy micotitgr Rlete, cfﬁ]éﬁftf‘érby about
@\% lweéléliﬁb&an&l RGLIEQRR Er?ehﬁ&n &%ﬁlﬂn% 9k 8al %%19@% 10%

Burnie, MD). The resul | ng hybri domas wer e
/&

ﬂ’ﬁ&&Dls@rE&a&dlL TIBr63) I@@nq@tviqmdl oreflion, &5 mgeg € dée PMEM

I n
OLkBRG, B0 (008 i 9040RR T8 A Sho SRR pfinafll) plus
o HERESt 605 haM2iseaptoéth®RR /50 mghmhgatarecinrgd e i (Sigma,

el
B4 BgSEAS LATG5e, R AREH An SF FORTH
loepll dcodrwith (HTOtII‘ldlElﬂqu Iv&llewefeahdnmdndd)bydﬂﬂsm (desemibedselsdve) for
LGHDRNL OB & R3Sl SSl 1o BS RO LA, A b
occurred, medium was monitored usually after 10-14 days. The antibody secreting

hybridomas were replated, screened again and, if still positive for human IgG, anti-CD19

monoclonal antibodies were subcloned at least twice by limiting dilution. The stable
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P388D1 (ATCC, CRL TIB-63) conditioned nmedium 3-5%
origen (IGEN) in DMVEM 25 (Medi atech, CRL 10013, wth
whe@hogl2ex ose, L-gl utam ne and sodi um pyr uvat epCPUS0&024183
nM HEPES, 0.055 nM 2- ner capt oet hanol, 50 ng/ mn
gentanycin and | x HAT (Sigma, CRL P 7185). After 1-2
w&t@i@les verethengaliwed if wior edenaratersallsmoumtsfiaotibadlién tisite
vi dual wells were then
g@?lé%ﬁg%h@%‘dﬁjﬁ%liq %}'hermg%d above) for human
anti - T@mrgiommlle@m4 Rl AT Gh GAFE SC1OEY, &30 lemdi46BS were
0 occurred, nmediumwas nonitored
Bési%}%cﬁ; groa\ﬂ,&lgm 4 days. The anti body secreting
5 hybri domas were replated, screened again and, if still
positive for human 1gG anti-CD 19 nonocl onal
Enpmnpledi: e SStrvetweral Chataoteeidation dfdhshar Moa6clbyal lAinfibbdieg21D4,

glcl‘l' ;J Usggo@zﬁg’gﬁ’fgg& gb@c%x&%&ez@p ltoﬂ‘éﬁmgﬁl tured in

t t nts of hod i.ssue
RO TSR S e S M
2l ohasl 21034 modddDdien) artibGdies WerE 3btaihed Gomke/2 1 M3ybriadtda using

—— 10— S B R S B 3 S reg TR AT A A Beneme . ©

Aohinifedi Bs nbtddhat tl?e]ﬂ‘m hyBridea prédides é’tﬁ%@dwsﬁﬁmg %%Eévy
?l?d 46E8, The. ¢ (ﬂuences encodi n heavy

i Wit 3PS ahiive et (B0 EhEOs i Shabiis pidkedics
(Rn2cbeRadh Va i ho kfende Bﬁswmmdl Bﬁcps‘nréslgsct%é y,%d 21D4a

ridoma using ivstandard t LRTe-chni

%E Yerigd L @%qUﬁrgceg PEPRIAIR N@w ansfly é‘ﬁmqtiggv)elummc@@kf) The
15 bﬁNﬂ%E(ﬁQnééa %ﬁchlh% tl?e]{%V}hM}angﬁ JﬂﬁmWaﬂﬁtHg Fegloﬁg btRe g’r@ I%7F3

havi n Chain that pairs wt
¢hH), ﬁgu 1§EQan%4%nor@c@nd agtybodermanmdcﬁoasthe (ZilDé, 21D4a,

27"@14 2’?\F§ I3C\1/(*)'| 5@'7d df}ﬂél and g@ﬁ@ﬁ}%ﬁld%ﬁ gp%}ﬁ &@smé sfaan&jar PCR

respect rvely, IDda w't Ces 0
Belmiques pckwverg S%mdm@d usies giaclnidBN A sedvienadng tacl@ﬁqutg The

15 ¢ vy and, l.i hal
var | a4 ERURRARS o ARGAG Y hhes DERY e Ghin Seofe i of
20 2M areE®win Hiduonkd amhin iSEQdDeNOm@ramddbteapa@ﬁ@blf r om t he
21D4, 3C10 and
¢ T PR A i sty oL A il eglon of
Zlélftme shoea in RigurelBasldg SEQAPNO:SG6gd 8t ﬁﬁ}ﬁéﬁﬁ‘ﬂalw 4
sequ i ng t echni . The nucl eoti.de and am no
seq ugogn ¢ %cS) & (ﬁglée %g)g‘\j‘)‘?a‘ghcilﬁlﬂ mpmunaglotulin sequgheede thefgown
Ribixh @l‘rﬂllr&hmmnbgloﬁihg lhézﬁlylcﬁalﬁ 3a1ubﬁb§§E@1dr@trm thahePrb4
ective The n otide a am. no acid
25 eyt SRBEEEE Vi soergnt Ham R Gerbtn 0 pogi o segmenp o the
Iamensgemitine 301 0T bl By skEnait GromuRaRobhINOTHES. 8RE afnment of
npari son of the Z21D4 heavy chain
SRR T R IRt S A S
analysis of the 21D4 Vy sequence using the Kabat system of CDR region determination
led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in
30 Figures 1A and 8, and in SEQ ID NOs: 16, 23 and 30, respectively.
Comparison of the 21D4 light chain immunoglobulin sequence to the known
human germline immunoglobulin light chain sequences demonstrated that the 21D4 light

chain utilizes a Vi, segment from human germline Vx L18 and a Jx segment from human
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human germ i ne i mmunogl obul i n heavy chai n sequences
denonstrated that the 21D4 25 heavy chain utilizes a
wo/kbogeeprent from human gernmline VH 5-51, a D sPOIES1006/024183
fromthe human germine 3-10, and a JH segnent from
human germ ine JH 4b. The alignment of the 21D4 VH
emume 0K 2t OTh aﬁgr@ﬁahm)ﬂmezl\m B RhuSREHARE %armﬁn&vge\m:; kdquence
ure 8 Furg anal SIS of the 21D4 VH seguence
ﬂ‘dnffh%'gvéaﬂ S R 21 DgiVarfedenes Uringahs Bebat system

IoedDRcreglbleda@hnmeﬁ 1edfo Bk démamlaaﬁheq t Eha%m %?Ei%z

regj ons, as shown i ur es 8,
33&%3@@8[95 RV ind'igupes lz?r@déé anfle% gE@tm\I%@sy 37 d&mp@ﬁi,son
5 @gspgclﬂeelgl D4 1ight chain inmrmnogl obulin sequence to
t he known human germ ine i munogl obulin |ight chain
seque haicleatidnrnd eainopcidfequentes of thodieavyrehainyasdble region of

e e R i P SES Fg Bt anl @

PCT/ U Jeotidpiamd amifer agid an.uems 2f thehightadhaigrvaeatile mgioh o
8
St ;‘ﬁ?%%a%ﬂ? Ra AEOTE) yiff%ghéf HRE A v

dEhel g %@%o%@m%%@%m%%ehgg AT TS

béxvaicbhid Btilizan a Vigrsedsisq@t frﬁlnl‘ﬂ@man gatmlidd Varses154 D segment from the

FREEREEL Y10 FAF WS %, BRI AR, 0P R

the 2HFDgaqu séqﬁeﬁmdo the gSnine NS 1 @qu@ndlskhowleﬁmgxre 8 eF¥rther

nu e.And ani no. ac guences, of the ght
15 i’(s ‘\Cf %&Dq% V?*éaﬂ%ﬂcedﬁmgéff%ﬁa}aﬁeréte@r?éﬁPR Wgnﬁfl&aﬁe@nwm
aﬂdo the deinatida d¥ithe KedvRsHdindCDR BEIISES Andei1Y3 redfdns as shown in
arison_of th 1D4a heavy chai n i nmunogl obul in

go@dn\%é hednd 8. qnddn gﬁé\m N@suhaf3gad Adsirereestivelynogl obul i n
heavyCehgirRos SHETTRR 1@&(&@&%&%@9%1&9% sEc{h@nc%]tg)ﬁf% known

eavy cha| n utilizes a VH segnment Trom human germine
gl geymling imnypgpiabyl lwlrgémmrvéeqmm Hegansiteted éhasthzalma light

20 a3meh @ilikkd §V? S8 hent ff&ﬁrh @brﬁﬁﬁmﬁ 1es Hd 4& se t from human
al i gnment of the 21Dda VH sequence to th i ne
gurnding 8y g e Abealiggmenigfithe 2 Dep rsequsnceptqthergennlm Vg L18
addnes !issshQ\fvn i odrd PEap Vs %ﬁ%ﬂ%? tHé%'lBg a Vil @eﬁqﬁapc%tusmg the

system of CDR regi on determ ration
Kabat pvstan o CIOR ragian mvylaumdcd]to@mm@hnm ofithe ligihain

CB@JI%RQ%&@EBW gbcgls ag LBWhSE ngﬁl’e{i‘ﬁ? a§d lé‘ gd 1nrb]:‘f%§@]}§85 37,

respectiv mpari'son
25 M@maSZLregmuwh:au n |mTunogI obul in sequence to the known

h t.ch

oo RSHTELAE TRt AL B3RS PR SBan o
YIGhagsewn ifi Fegurd2rami igSEQ IDSOMI0 dnll@, ﬁ:@pbc?vel%( s gg gi nt

f rd, i JK .3, t a
v s el T e o Pl DB Gl emnab e Raion o
#TGHiarg shiosvnlifh Flgﬁtﬂ’ 1B aid ia SEQYDI 1SO048 dnl1g 0 Zrképtativély.

sequence usl
30 9 (l?omparlson c% the &G4 heavy chain immunoglobulin sequence to the known

human germline immunoglobulin heavy chain sequences demonstrated that the 47G4
heavy chain utilizes a Vy segment from human germline Vy 1-69, a D segment from the

human germline 6-19, and a Ji segment from human germline JH 5b. The alignment of
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Kabat system of CDR region determnation led to the
delineation of the |ight chain CDR1, CDR2 and CD3

w0 e@rom22ias shown in Figures 1C and 16, and i nPCGEQS10D6/024183
NGs: 37, 25 44 and 52, respectively. The nucl eoti de
and am no acid sequences of the heavy chain variable

‘%}%947@'1 \ﬁH seqﬁ%%o&}ﬁ@ e?.aﬁe%g .6 E &ﬁn@x‘?ce%“sh% inh Bi gﬁ%@ Arther

2, respectlv ucl eot1 de an am no
amlﬁl%@qM@steqtlme hsiggthe Knbet aystear oHEIPR regiqn dsterpination

Syl O ERERT R SO 800
Cgairas 2iAramd Qoggidan SEQrﬂDsNaQSJ ahcd and 31 jrespRetvely. hu man

m
5 SeronCP b DO FRsL b RRY hufRLDREERGRAE o he gy
Semaegirmiinomrinmvglobylar light ctmmﬂdqﬂeneﬁ demoﬂ}t&eegmmuthefmcimhght
n i d H f
SRS SN g BoS i R P18 V<0370 6 RS human
@aﬂlmsmeenma 4llGient Sfehed¥1GY Mﬁeqﬁemuembe g@mhhchK A27
ure

VH 1-089 h Fi
P shitnity Egu T FiRes boa s 08 SSaHeARE 1sing the

__LO____[Ka.b@IsyﬁadzﬁhﬂﬂDBIm@QBidtﬁ@h @ﬂaﬁ%ﬂ@iﬂﬂﬁﬁaiﬂﬁmdfw ligsaf,maa

b0 DRy 30 Riiestons S Piq0agE Pty 00 orad M EED NO: 35

MW8Ad 437 respéetiaelyl. 31, respectively. 5 Conparison of the
474 |Light chaln i munogl obulin sequence to the known

human TeeruHerhde ndiniracstsgayercasiof e heayy chaia yatiableregion of
derpis tiRhaH Fidhad 34 B it 586 11D 196t 61 &I'a%' fbswchbélf es a VL

segnent from human gernline VK A27 JK segnent

15 f r om Rbmateleotids andiamdnoscidzequeness gif thgrhgbfrﬂhamfvatl e pgion of
Yhr$&d Hl?d%ﬁﬁan@gFH@B Sl lmsEQqD%A@7 394 Uﬂé%a \)’LE/ shown

in Figure 17 urther analysis of e 47 sequence
usi ngCemparisgn RﬁﬁbaWW@@W Crhamflmmy}lgglo@hnﬁewen@eép the known

A B lige nlnddGioBith ARG Altai belent e MY fhe 27
beavyahan ﬂlhh?gE@VlHDemli 8@, humds gemding Y 5t Hs p Betcimetyfiom the
20 THREShTRLGES G STl SEOLERTS Al o P oo

#rv @ TFD Vsﬁe@luem:mheegtmm B 5- Sbsqqemce wedhywn iIrEF@lne 10. Further

anaq sI§q tJ élgereze%‘?% asgmg&]egtée?l%é% tﬁeeﬂétﬁlg f,g?[gig Fegm%ée&?m?i%ﬁthon
&El(ﬁ) tHB diliheatiéh aifthe Hehyy él&i!iip@DRﬂ MEDR2 and@]n)&fgio‘ﬁ@ws bwh e

7F3 hai.n uenc to the known
qéear"ﬁilﬁ’r?éld lﬁﬁﬁﬁw?\%ﬁ @5 ﬁg‘ig@ TeSRES ’ﬁ’e]é’equences
25 d e o nGlbﬂhpztr&dn bheaé 2 THBClighY Ehdin lhmﬁmysglamﬂinrsequeh&d 3 &ige @ow
nment romhuma ern1|ne VH 5- a

o gl B RE AP gt dlgin AP SeOBEA Nt s/ S it
Bhb[ﬁ@ﬁtﬂ%é v B@gm]eﬂt ﬁ@m hifgn \ﬁrﬂnﬂﬂé‘?ﬁ‘tl@ﬁn& 1k s8dbiéht Yiom human

guence to the germine 5-51 sequence IS shown in
gpt@u}né JK3. Thg ﬁ]ggpéq,ent of the 27F3 V sequence to the germline Vk L18 sequence

is shown in Figure 18. Further analysis of the 27F3 V| sequence using the Kabat system
30 of CDR region determination led to the delineation of the light chain CDR1, CDR2 and
CD3 regions as shown in Figures 3B and 18, and in SEQ ID NOs: 39, 46 and 54,

respectively.
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anal ysis of the 27F3 VH sequence using the Kabat

system of CDR region determnation led to the
waledo7rnexred on of the heavy chain CDRL, CDR2 andpDBS2006/024183

regions as shown in Figures 3A and 10, and in SEQID

NGs: 18, 25 and 32, respectlvely 25 Conparison of the

27F3 HeGhibicGhRTRg hTIROESORBhdeD ogﬁgueﬁg%h&xﬁvér%le‘% Yot

man gerniine | nmunog in sequence
E@]rﬁms shoangol thuazt413t imei i $EQ Il)|h§;<hI62 apHdj respeciivelyzes a VL

seg t I r.m i :

7 r om MR oA S e syl b e oMo S Wa b of
M1 sarel slwmen F(guteh@ gﬂnmSEQdD\NO L7.D&né dguespeeivelys shown
in Fi ure 18. I anal SLS of 7E3 VL .s ne

S st ng R DR RaG R o g Srtente f ARG
h@flart gerhl“ﬂx& igh@lunoglabiliamenfy dhhia séqugides dérasmstraBRthat HOR210

|o s as shown.in Fi es. .3 nd._ 18 i

Bty PR 8 V5 seehuehtingn i RS VRS D Siypsti o the
R&aA g&ﬁﬂﬂﬁﬁl BRI USR0ReMO 4ibBBhunidngerliledol 6bd haatignment of
am no aci d seque es of e heaVﬁ chal vari

bl e
i gICA Vareaenotdo dieEeuhry A HOFreglsmiee AR N hiEup 4 Fyrther
_—M—Mys@%fmaa%&%@e@&d%ﬁigym@@@@@@m@mﬂwmm.m.

aci d sequences of the |ight chain variabl e regi ﬂ

ked toythg delineptivgrofithe PF?@U%W@%%&DR% asd & gegiens asghg)

fu?gureg 2ARRE Y1 VR Yo SIRQ FONRA! 15508 aitf 33t hepaGvdl). heavy

chain |nnunoglobulln sequence to the known human

ger m Comaparisprueiobe BN light shainipmurgglabuivsagusaesto the known
5‘2'88{‘%%?‘? n&ﬂx n%mﬁ&iﬁl %ﬁ} din s@&lﬁ\{é’es‘aglgbﬁktﬂdfeﬂ tla? 8% 3810/ kont

n ger D segment from
15 thedn utﬂarm«an sqgentigon hprgan enrmlu@p YL EbepdendK eemantritprpbpman
Bt B 2 T BianiiRf & TR, Blnen NG kML P AP G ence
isIshow int Ihgllre 19.- Burthey griakysis of the 361 0- Y1 Gequince-using the Kabat system
I.n { e -

gf (é]?R &gglorgﬁeter%%?aug% !Fﬁtto {ﬁfa gcal r{e(%%t%hof thfefglhtn (éhg n %]?IR}:? fC]% and

ﬁ:d-DS\tygm’(sas shdSBRM FighRi2 Baand 1€03d lire§EQ A3 Ni3s: 40airand fS,
20 gure 4A and 11, and in SEQ ID NGs: 19, 26 and 33,

FEEFELY Y vel y. Conparison of the 3CLO |ight chain

i n’D@ mblebiide e quﬁfmldtseqdehees Ioﬂﬂwhea\mthan vaidabid dfegien of

[ | obuli.n 1i chali u denonstrated that
ST st i 58 R iy ST R B2 S5 RS TRaREE £ o
hu ”ﬁ1 nTEﬁil{]H}gofzi& @FM allf aamdse@eﬂ&seegﬁeﬂgstét d(i;ammahahmﬁgmn of 5G7
germine t e 1 L sequence
ft5 shawn Berigyre Al 2 ‘“leﬁﬁg%ngrg)eﬁgén‘fﬁ f%?ﬁ% ¥'n Figure
25 19. Fophpaisorbethy sm h€dvy then BmdddgMbuBesbdesee toté Righwn
t he Kabat system of CD& region determnation led to

@H@alaeqrmhe%tmrbwosbbvlﬁ@ew@ﬂ?l%ﬁ%&?qacm nsgipfRs theh the SER3
'h@zg/'y‘éﬁﬁn AL QWQI sbé}né:n‘t G IRInAB g &ﬂﬂmé Uy 2 2 D seRbAtHFAm the

0, 47 and 55, 20 res ectlve y. The nucl eot i de
anmalamrmbn%la, 256 e REESNIOTONE Aemanegeymling i 6b-Hiejakigmaent of

[d?egjé’)nv gequence to the germline Vg 5-51 sequence is shown in Figure 12. Further

30 analysis of the 5G7 Vy sequence using the Kabat system of CDR region determination
led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in
Figures 5A and 12, and in SEQ ID NOs: 20, 27 and 34, respectively.
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10

5G7 are shown in Figure 5A and in SEQ ID NO 63 and 5,
respectively. The nucl eotide and am no aci d sequences

wo@Roovke22e3 ght chain variable region of 5G/ areCHOMMG6/024183

in Figure 5B and in SEQ ID NO 71 and 13,
respectively. 25 Conparison of the 5G7 heavy chain

| MUNQEhpAIsbh Bf the SGRNER chéln iMBukdpRIdilin SdisHe BeMEkhdvh
|nnunoglobulln heavy chai n sequences denonstrated that

fmangsymiipgigyyunoglepilin ght chainssequopresdemanshiated thathe g light
GEJimJﬂll%s WL e ﬁ'ﬂkﬂt ﬁorﬁ)hﬁﬁgrﬂgéﬂﬁnhﬁé vm@snd sz(@%naﬁ minl lﬂﬁlan

ment from human ger I ne

3 .’
3?%%%1 (ﬂhe A ganegst tha-PEEYutaquence & the éergvémﬁivméf% wquence
® s'l_ﬂwﬁ ﬁﬂﬂgﬁ}@ 90 ' ?urﬁl&f’%lylsﬁ oF UGS Ve LFeHEé ﬁk‘?x{agotﬁQKabat system

anal I's of uence u3|n
ofC gl@gdmrnmw@l@n lﬁdrﬁ%lthp plineptéad af ¢hetlight chalin GIORL,i @Rbeﬁnd

3 PSSR T 50k I L P RRQ 10N 053 17

r@B‘fF@EQlyvel y. -79 WO 2007/ 002223 PCT/ U82006/ 024183
Corr‘pa,ﬂle rﬂ?leg{ (lile zﬂa aél% (ﬁ]ue(r:xgeas the rlrlrerz}flvno am @’f‘%%’gﬁ reﬁlon of

sequence nomn

15

20

25

30

chaln 0t L"se nt.fron1 ern1| VK L1
ielpie %aﬁ% i %@ﬁsﬁww@%@ﬁﬁa E%“tf%alf Vafighfe iofr s
aBF igarerattwnah Fignee @Ehd\th SEQIDENO 72 nd 1 hgregrttivelyne VK

L18 segquence in Fi, ure Furt her a al.ysi s

5t o1 nESBERRG e AN ety P e thyin St

hegiogerathehmbpiioblid &avy @amrwqui:ﬂ&ds rde;abmate@ihat ’ﬂh@ 13F1
gi ons as shown

ht Chaln
L'?'% ¥ chan B'BIIZSF]EI z@eg‘%‘?’i‘& frP‘ﬁq@'@Q‘ g Vugpl ap S&&‘B"*‘G ér om the

h@SREErinliRd §-19, BAE a Dy SdghRhd it RAarPdBMBnet 6b. SBRUARGRS of
of the heavy chai n vari abl e region of 10 13F1 are

ZRAFL Vi SEIUGRed0 8 ARGV iSEe) 00N NIE ISGAOMR D Iggure 13. Further

bRFRRU e VINequRHEd L%ﬁltg' tﬁieeK@dafisﬁfanr& At foRBULRARRS on
of the |ight chaln vari abl e regi on of 13F1 are shown

iod te g elintationegfahs e Beehairms R, GOR:#nd G rogions as shown in
FRIREGAI MY, and HPSPO TH J@%: 8f, 253 'aEd iﬁ%ésﬁ&@i@&y« chain

| munogl obul’in sequence to the known human”germ i ne
i munegmpisispn of the l3R] lightehainsaunrepglelbnlinsapisntertathednpwat

A RO T 50 IR R o v

gaimiitilives £ Vi Segnentifrem dinsregamplite Vi bh8 ndvalx sggmert ifiom hikhan

g n%@ lVIL—[@g Qig#ﬁne% of tﬁ@ﬁF}%F]S \{1|5ln§eec’ e%nltlne \%K 18 sequence

uence ure
Eushb‘hm in F1gura Izysthef artabelsbSEFﬂ: IB’HI ¥e qaqaame uking g Kdbet system

QBRSPS Pl SO AR R IR B apaly PR DI and
rO@gire@Snsaas slsdvavin Figuré®BRingd Q1 emd GASEQAD NDs: azdi9iand SEQ

I D “%Bi 21, 28 and 35, respectively. Conparison of the
8RCYV§Y'ght chai n i mmunogl obul i n sequence to the known

The nucleotide and amino acid sequences of the heavy chain variable region of
46E8 are shown in Figure 7A and in SEQ ID NO: 65 and 7, respectively.

The nucleotide and amino acid sequences of the light chain variable region of
46E8 are shown in Figure 7B and in SEQ ID NO: 73 and 15, respectively.
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human germ i ne i mmunogl obulin |ight chain sequences

denonstrated that the 13F1 light <chain utilizes a VL
w@e@meo223 r om human germ ine VK L18 and a JK sSPOIES1006/024183

fromhuman gernmline JK 2. The alignment of the 13F1

VL sequence to the gernmine VK L18 sequence 25 is

sh ovaorﬁpaEisgtu ofth@46E8Hentshehindmaluyisglsbudih stdiRnckIb the Kbwn

th at stem of
R AR o Bp S vt sbentss dgmonstgted fighhe 4678
by BRIz DR, sedisbnt £612 hufgh gaﬁma@vysosrma Dyefth & 18 the
EB and Zél’éﬁl@nd in SEQ | D NGs: 2, 49 and

wee i § 19 pAda ﬁm%’@@?ﬁ fepen bipmpncgermkinealE ¢b. Sthg abisnwesnt of
5 e 4608 VheayiknsB kR g‘éﬁﬁlﬁr@WHeS 5 ?ﬂa‘g@&c@fs shg’&Qn ﬂﬁﬁgur@rl@ Further

shown in Figure 7A and in

readyssf P08 Varieaueneq Ay RN T ryg@@qig@m@gtlon

ol 16 he dlelngzgﬁomﬁeﬂ]e‘é@r sk EDR ELHD aglféi cﬂﬁ%éloﬂsf £ SR
in Flgure 7B and i n

Figypse dtiapd 4. andgosmg@mmzzzm mwsmz@@w 024183
Co
seSEZ%%fEﬁ’?ls&{ %ft“f‘h%ﬁ%ﬁ%ﬁﬂﬁ%ﬁ%g%@a%ﬂwh% tifhngun

o glnbwin ligh nu. mtseatencks idhmondred 46ESe 46E8 lioht

10

%ﬁg&tg%gﬂ Obggghlelr}rléjﬁ (f!n ?eﬁrgﬁi?eﬂé £{é) and a Sﬁ%‘g %‘@r,nqmman

gerthline JKi2s & Qﬂdmnnfemmﬁtﬂﬁﬁﬁﬁﬂ \@eseqﬂencw&o .ﬂﬁd @tmhn'EHﬁ( L18 sequence

I he 46E to th
BTNt 2%, Ao OERE 0 G scobelp e M abaytiom
of CDR gcgl@ER tevininatienied m:the delinagmlwtﬂéai@ht chawnstTer, DRDRJ

ion det r m nat.i on [ ti f e
15 (BAPand ot HelBeab e Bt LR S REY: £ sflnd 36
EsgmﬁeSy7A\and 14 and in SEQ ID NGs: 22, 29 and 36,
respectively. Cbnparison of the 46138 |ight chain
i mmunogl obul i n sequence to the known 10 human germine
nmunogl obyl i n | i ght chajn sequences denonstrated that
Eﬁ@!&@%&a et e%‘é}Ph of Bindjngcipegificity andyRindingr iKinatienafdmti-

germine ‘dbish&uﬁmﬂmnwoﬁﬁgmmbdiegom human gerniine
JK 2. The alignment of the 46E8 VL se%ance to the

20 ger m s RIS thedipdneallinitycot dhscp-GIM rnbadies 22 D4 and 47G4

et ch@hinaBy WBIsA Mhlykie 46E8 VL sequence using the
Kabat system of CD% region determnation led to the

g@hmﬁgakugnynggmgqllght chain CDR1, CDR2 and 15 CD3
reg| ons as shown in Figures 7B and 22, and in SEQ ID

Migrotitgy pém vBBe cqated ydht S0va noyrlﬁedaia&rlqugéa @D19-Fe fusion

.and . Bi ndi
DR NSRS OB AR g
25 PBIS t Tihesplazsawiat ellowdieo hicobtitafpr 36 himitdsyto 0holit¥ad aattied Gldee

s Yol 85 oMt Rdt-£75 iy 7B Saelocoen el ana

incubated for 1 hour at 37°C. A known murine anti-CD19 antibody was used as a

positive control. The plates were washed with PBS/Tween and then incubated with a
goat anti-human IgG Kappa-specific secondary reagent conjugated to horseradish

30  peroxidase for 1 hour at 37°C. After washing, the plates were developed with ABTS
substrate (1.46 mMol/L), and analyzed at OD of 490 nm. The results are depicted in
Figure 23. The CD19 HuMAb 47G4 specifically bound to the human CD19 peptide.
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Mcrotiter plates were coated with 50 | purified

full-length CD19-Fc fusion protein at 1.0 g/m in
weB®B7/0emeB t hen bl ocked with 150 | of 1% bovi nePGEUS2U06/024183

albumin in 25 PBS. The plates were allowed to

i ncubate for 30 mnutes to 1 hour and washed three

EbimﬂMiﬂpirgtdfemcm‘thlnﬁbckd:Mb anti-CD19 anti body 47G4
ded to each well and .incubated for 1 hour

37C OR (TSRS PaRBsed e fletesing e&ﬁ?ﬁet%wl%dgaﬁ%@@lﬁﬁwb&

apm;felbmhrfgmmecunu-dm@ Hah @Rn¥&6:R1 ¥AHBEEs 24134)21D4a, 3C10,
sz/ en and then i ncubated with a goat anti - huran

RS PN T9Q andclgh aavlayaﬁsea@iémm@@hqlmgg&m@twr cells
5 B 90N a5k bl cHerRR iy lafla %Dk of ﬂyéaguﬁ-dﬂgi«.éﬁgn #oh&ional

washi ng, pl ates” were eve
aiivedy. ataehe@aandefomvmd/bmthe aidifion nﬁdi yalé dntaCD(IEhmﬁarAﬂGndcmnal

TigE 0 s EPLEASS, L1 ol Rl ) TR E"
d@iGﬁWlﬂO@FH@BBE@@l POTHugER 06 AB2 Ele\chtcEmttl@mﬁl)N&pmrélg

B RS S O B S

At ﬂa_ﬂﬂﬂm_p_@ﬂmndmc

2 e 5G7- N19K,
2@5;4 ?3@6 Ewi %?afnm@mé% By A RBRG TGOk | B
tunor cells 5 with 0.3 g/m of either biotinylated
21D4 or 21D4a anti-CD19 human nonocl onal anti body,

Beahpld 4: aBindiag boie Y Adiboaidstd 4 BRemDefivePTE#mdP el Ehhe
19 human nonocl onal antibody. An isotype control

ant i tmd%ﬁngvasthaem9%Nlame;lgatomv@:ﬁwgtyrt@thelﬂdnghbﬁ& Fl}’i@§Rajl
cted wt abe nti - hunman ow
15 %ff?’t[gaﬂﬂélk T @é@;@‘s" R Ctecgsal Ifie e aﬁﬁgﬁ%g@i
framefctey WaRh eXprédsRa thimbd &)Ktaﬂﬁxgcﬂhe ﬁ@lﬂenk@?@)N%ﬁcodﬁ@qhe
10 resgl ts_are shown in Fi %35@7 r@gnn nnnhuci ¢ of

Gapsmempne for of P, ThesRajp J‘?S@ioccé%é‘tsé’vqf@r

inbibafed WRtheRk LM 1RSI D’@(ﬁmﬁA%s b1DB ﬂ‘i‘j4'ag47‘€¥4 56‘? SGT-
CD19 Anti bodies to a el’l-Derived Tunor

%i%ﬁﬁ?ﬂ -RI9QRe1¢en B, m&g@vvbymfrlneamcﬂ)d Prentrly)dy (Was h@d Bsa
20 fddltive LOHIRIL. Tl'lé'h%ﬁs R@Je wasHed a8 getga&fjﬁy e&ﬂ% 4 C@y“'é‘% %%Bbg'lgd

transfected cel i ne was assessed
ntighatag of @ﬁl-mpm sgepndarp petiboip mdrinalyredcbycimt eutcpmﬂg/ t’lﬂle

Ifekﬂlds f(grq{‘tg:ﬁ%at% Mﬁ@gﬁﬂ gtlg% P@h%@%@% ﬁg}?B cgl'i mw and an

"nes were
meméb@dmm scuag@tnet thyf Rajhi célblideowd shgwabi Bighhed/REA,: 2531254:: and

B 168 o500t o o
25 todl CHOCR Bhtetl dine. Theehureh lasti-WEY16 nvanstienhl amibodiet, 2 De b 1D4a,
PSSR BRI S SRFLES Rt TR n e T
aalyllt(lahlét HyMAbhetibades 2l D4, 2X10da, 301 dJ 513}7 ngﬂl@ll(%?-g?gdg%nd
) P S Bub 5 o0 e Bl o s
G2EPanrespectiveliu rA7E4 38 a1s3 Sl wn2d Girdnkk Daud1 B tumor cell line. All

30  results are shown as measured by the geometric mean fluorescent intensity (GMFT) of

staining. These data show that the CD19 protein is expressed on the surface of tumor cell
lines of B cell origin and that the anti-CD19 HuMAb antibodies 21D4, 21D4a, 47G4,
5G7, 5G7-N19K, 5G7-N19Q, 3C10 and 13F1 bind to CD19 expressed on the cell surface.
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25D, respectively. The human anti-CD19 nonocl onal
anti bodi es, 21D4 and 47G4, bound 25 to the CHO CD19

w@edo/0023282. The human anti - CD19 npnocl onal ant PODUSE6/024183

21D4, 21D4a, 47G4, 5G7, 5G7-N19K, 5G7-N19Q 3Cl10 and
13F1, bound to the Raji B cell line. The anti-CD19
HuMAb anti bodi es 21D4, 21D4a, 3Cl10, 5G7, 5G7- N19K,
5G7-N19Q and 13F1 had cal cul ated EC50 val ues of
g%lr_ééléﬁ 0. s?eg&ﬁanpm%aﬂ.%m{& 8 08 theOA 2 ¢D19 Stk fi’ ARGBb dies

. respectively. was al so shown to bind the
Daudi Bt a@éI4I7GI4|t?183J1RT“'BQ)‘¢@§uI ts are shown as
neasured by the eorretrl c _nean fluorescent intensi t¥{PMI

( GVFI l}ajbtfells wersi abfaingd rpHeA ECH 40 eressioniGHaBorand gromngn
961@511%@ 10% f&éll%%ﬁé §guﬂr{FB§')eTﬁéJ£éil§ GRreQfashd®iceGit RI\/IIJAI\BH

| i nes of origin and that eanl-CDl
goTtainingil Qeé F,’_Bﬁm4 andj«ha cellsmeae adjwtsy, to 6” Relbkyl in RPMI media
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andC @vewighi. thRIi:)Mtes vEere:waﬂhaal with gmﬂlm(g’obﬁﬁeraind ﬁﬁ)yd mfs.m%eladn

besthoy (100G B s Rp T g e e W et i nlielViellsy pMiligore
bowal EAds Rk Figérplaté moRBMclﬁmﬂmcang NSBJ. arvmn@gﬁa&%cfcﬂﬁab of

bovi ne serum ( bi buf f er .cont ai 24 Tri.s
buffer alopg yigqp %ot zngwwmm lzwngﬂoﬂwg@@ RGC enty-
EodMB&Hters oBvakfinBSMcentraibhd dfFOT1- ﬁnp@l@mﬂow:ﬁﬂmmcm and

wer e coat ed W|th71%nonfat dry mlk in water and

38 o} elRaiipels @ €10 \slymitin bmtm\é bpffertvesse geded ThesHetes Wereh
EH 8%15 %&ﬁé at¥og R%%/{g gfak& el Adne QM %ﬁgY)fthe

excess) I ndi ng buffer was
mnbatmh tlwé%illqurmplatewwmem@heé throstimey Witlyp as@ of c¢lé wash buffer

I d
[ 22 SoAedas Lo 5B, ROkl
PMgtii, Ad Y€BBAY. dTheviitets v(dr@teaiovd:ﬂ andicoggted iﬁ\m@atnyna doulwt_er
?&% iolnttg)o 8@}1@%{3&“ %1%{31238%012‘&% [ Lgloglns n %?ndm qtalra}r%%
Xith@ie Rrishl sfivaje (San DiegoliGry). Ristrigehe alaewescantﬂm“d bln'ﬂh'g assay, the

Rt B b PR i P imiile P K7 AIDRAR Groa e o

M7Ghi pore plates were washed three tines with 0.2 ni
of cold wash buffer (24mMM Tris pH 7.2, 500nM Nad ,
2.7nMN KC, 2nM gl ucose, 1nM Cad 2, 1nM MO 2, 0.1%
BSA). The filters were renpved and counted in a ganmma

E3ample,6: Syt ffsvsw&tm shABH-(Y3 Mpwcional AptibedYy was
per f or ned.usi_n ngle site binding parangters th
the PAMGTRZATHAR W@ﬁ%ﬁsﬁﬁfizﬁ %Atgtweﬁgﬁ%@m %fﬁﬂ
SepbaiR A Mo 6e1R 98 Rmart (1RO KR thstehed A0k CpAdyisih®h Hum-
Raji cells was approxi mat el %rz 14 nM for 21D4 and

72D gyerpalizatign asspy Gilum-Zap tests for internalization of a primary human antibody
through binding of a secondary antibody with affinity for human IgG conjugated to the
toxin saporin.

The CHO-CD19 or Raji B tumor cell line was seeded at 1.0x10* cells/well in 100

pl wells either overnight or the following day for a two hour period. Either the anti-CD19

-83-



10

25 Exanple 6: Internalization of Anti-CD19 Monocl onal
Anti body Anti-CD 19 HuMAbs were tested for the ability
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cells or human CHO cells transfected with CD 19 using
a Hum Zap internalization assay. Hum Zap tests for
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Table 2. Thermal stability measurement of anti-CD19 antibodies
Clone Thermo Stability Ty, 1 (°C)
21D4 68.7
21D4a 69.7
5G7 68.5
5G7 IgG4 67.4
13F1 IgG4 68.4
46E8 66.4
47G4 67.2
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ef the Huljd by apee relsased: For glepe EEh-werpseriedvpduasses ’é‘g’ﬁ ot
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thatFaplregien gysanstare nmerenmml st B§Gaseldigestion; tBprgfora shisgaton

S A9PRRAE, o QIR K. A0t A e 37, or on
ﬂ3Ealg ﬂermbserwémwma@hwhe pty:dlatﬁd inrags df tibprgginckqueotd widtoatl
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R r%ﬁé@ Tollpryed by ?leemlem%e%eg ragmlreR- 59 o PIEE
ksecHloXaniyd sHiRdblbiwdskEriead Buth SRig Wb GAT odE emslsxeféuﬁmmg Kit
the anti-CD19 nonocl onal anti body 5G7 contain
(Bisrca)dpdowing the protocol suggested by the manufacturer. The results detected Fab
glycosylation in the 5G7 antibody, but not in the 13F1 antibody. These results showed
that the 5G7 antibody is glycosylated in the Fab region.
As discussed above, the anti-CD19 monoclonal antibody 5G7 contains a variable

region having a glycosylation site. Since glycosylation sites in the variable region may
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due to altered antigen binding, it may be advant ageous
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conpared by neasuring 10 the m dpoint of chem ca

denaturation by fluorescence spectroscop

y.
Fl uorescence. : TROIMokclonhbAnEzidiesdiy FIUTEICHTE
Ewlg‘l-g‘érs{é?’ﬁrle g‘ﬁﬂg SPEX NJ). The neasurements
Slﬁkh‘@{c@bpg 3.22 with a Mcromax pl ate reader (SPEX,
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nm e sca mRRArdchPAES m
diféqf@tﬁ@%ce?t@t‘%?ﬁﬁq %Ig%ggls Ar bcgffer o] a%m%ss Corning. Acton,
15 "?ﬁﬁé &gae{qﬁm#%i 16 vEBReamu-tindivh @ ﬁg%{y& Fl%ar aéta&dej a{r\§ om._
e data. The data_ isS,s i flaldeFi8ore .
WA ardesguicd & P@?Sﬁ?ﬁtﬁ!b?@ﬁlgg‘%ﬁlt@uwlg an%tgi bodi @%}P‘ The scan
hghiliangubegispathen: Gw?mn@sm@bﬁwgn &8§E 3 HERI
a 2.97 b5 . I sk, A bdifer %
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performed using PBS and automatically subtracted from the data. The data is shown 1n
20  Table 3.

Table 3. Fluorescence stability of anti-CD19 al.mbodles
Unfolding Aggregation
Clone Midpoint (M) Peak
21D4 3.01
21D4a 2.97
5G7 291
5G7 1gG4 2.63
27F3 2.77
13F1 IgG4 2.58 2.29
46E8 2.43 2.16

[ 47G4 1.68
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-91 WD 2007/ 002223 PCT/ US2006/ 024183 Exanpl e 15:
Treatnent of in vivo B cell Raji Tunors Using

wWoRH07ACRLY Anti bodies In this Exanple, SCI D mi BET/US2006/024183
i npl anted with cancerous B cell tunors are treated in
vivo with either naked anti-CD 19 anti bodi es or

Qa)ﬁjnéi' ,n' glﬁlggtfoq?'%léwé:ﬁtc%@]‘%ﬁ?sﬁgﬂg tﬁgl (Ant T?]Kﬁ’gf)&ﬁes
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OXi @Q%E)&%gﬁeegCﬁﬂche%ﬁﬁnﬁgwrlltgg%c@ﬁ)umrcgﬂ anﬁﬂﬁrg Hedt&d in

descrl Severe co I mmune I cl ent
W8GKiD) eithecakedvniteGDI Aakibbdinsor totimdcomugatad amti-CD19 antibodies to

yies mal i gnanci es.
eéeﬁrﬁ%)nlg%?r Bm'fhe e‘gg?ﬁl%% t%b%d% 89 nﬁ) %Fi“hdé were injected
subc moanmnﬁllgyted dheChi e amhedxes were pteparedvas des@ibedghdvg.

S aoabt! e DR B R bR odt o,

I phodytee wvemsedf@)ethdg@ eelimegighaneies cOells fodm theRajidnumat e1l

dosed b ETSSY kel
st reted rysBor BRI G heRER visrs TR Meagntigpay or 03
MEAEAL EoxihishtBBdy-RREConEEe. Ak Retypé Birnto! £ibady & foinfigdtien

tuffer as used asrheegaiicerowErle Thpatimals Stpradased Ox BHanctifrsFa
%gﬁﬁﬂéé@%ﬁﬁﬂaﬁgg PﬂWI‘BS‘&bﬁeI g%]anhbc?dy dr L&QIHEI‘? d Shtibody

asur e onal
warggthed igjectadas 2 smgde dase (SIMeonidBy s acatepest d@@dRDMnc days 0, 7

G %ﬁéhamvge?g \A@%}e& %?l%tf&@&ﬁ e% mﬁqﬁﬁjlg%t% cahper the

poi nt
ﬂuﬂﬁ)ﬁs wékb mensnsad|thse émansblmlm (heighfEk gudtl x3éhgth/2) aedtahmor volume

h CD19, anti,b hb|t|n r
5 vl PP Rt et el B R Rb e o P00
inhé) SraKbw geame) thaa e arighblogy. €thesésnits arg sisaval ih Figura320rIn each

b e L e TR Bt PR B e S s

ﬁ@a@@r@ﬁmls @hﬁﬂﬁ@tolxﬁl—cdﬂﬁﬂggb tntibbiRs Elestihg Snadleetusboovelures
Fi gure 33. -L\M esugcf showed a net decrease change in
%‘B‘HVC%P‘&I’K“ 2 Yoxi n- conj ugat e anti bodi es and

net iTHel8 in Bo eﬁl%lft wak h1ko kdshed and/ ailkbtﬂdt@l @Tpeﬁaﬂﬁeﬁange in
ant i bodi e?ﬁé%ZS Ig%? e

16: B cel | di
wylﬁsq«réfh@ fesulirAk éwnu ip, FigHres33e dRApisuls %9 Pfgjlﬁ‘scrﬁaﬁﬁ Rhapge in
yevdi C%it @&tﬁ% tbﬁhfcél‘{ (B0 SItHoNkS fhdiet iBQEase RawEIBhtAith either
ant| - anti body ‘or nonfucosylated (nf) anti-CD 19
mﬂql%@dlalé%danﬂlb%fb?%te | eukocyte counts and | eukocyte
subsets were determ ned foll ow ng dosi ng and conpar ed
to pre-dose val ues. 30 Bl ood sanples taken from

BT 18 7o Sty MRS Bl oGy el yzed

by F
AlrBnid 8t (l;]ésj bl s it u%@%vere ﬁﬁ,@ﬁh irRral EBMRIR With re]nther

m)nkeys | nc st al ned posi tive wit
botitalpati €1 18| antibaily of nonfg@sylated (nf) anti- CD19 antibodies. Absolute

leukocyte counts and leukocyte subsets were determined following dosing and compared

to pre-dose values.
Blood samples taken from cynomolgus monkeys were stained with either parental
CD19 antibody or nf anti-CD19 antibody and analyzed by FACS using standard methods.

B-cells from all monkeys included in the study stained positive with both parental and nf
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day -7 and pre-dosing. A slow bolus intravenous
injection in a saphenous vein was performed and the
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To assess the i ssue binding profiles of HuMa

anti-CD19, FITC conjugated 21D4 (21D4-FITC, F. P = 4)

and nonfucosyl ated 21D4 (nf2ID4) (nf2l D4-FITC, F. P =
Exampled7: I@naahistestiernistry Spadied of dntikGPidAntibodies
(non-neopl astic) human tissues, including spleen,

t onsiTo assesathe tissue égldmg@rofd@sr@&hwabmnu&é? JOFIIIE conpigated 21D4

gmﬁrmg ;tgﬁ zﬁgﬁ‘q Kc%nﬁgﬂ éétéd %ﬁ) £ ?p%é@tﬁi élﬁ‘ﬁ‘ﬂ 3)3ere
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PR, R 5 RO A 02085 . o
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T N TR R TR Wt

(ilPr sdtnypm’bml’[)i Norfsaoedatesd D HD@MﬁtbhdiSsE\dere bfe@ﬂi‘e@@m&r&hd Wbove.

n SS P del phl tign
cianeng BudvcnEheb S ashprdiarpine congspnibods
Cr yosSmap fisgsitane O Tadm Bed 8 didkBal fah & Bﬁhpﬂoﬁlb tigkued WEe pu@Based
from Cooperative Human Tissue Network (Philadelphia, PA) or National Disease

Research Institute (Philadelphia, PA). Cryostat sections at 5 pm were fixed with acetone
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tenperature, and stored at -80 C until use. Indirect
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21D4-FI TC and nf21D4- FI TC di spl ayed sim | ar staining

waireened in all tissues. The specific staini POI/WAR06/024183
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M NUEGSa QM)IQ\%% 'Rbéf g@@ﬁasw% s ﬁc {gﬁ, @g@gd

spin, the cell S were was
dfalmefeérthe( PBs day @l;srmﬁmltmmmtlae.dTMgﬂ e§ivtiole uobn wa¥incutRfed 0

t}?a%?dn@é’&%é’sef Ce:-yf IIJ-S;’%%%}B 1%%4]1e indicated antibodies, or PBS as the untreated

group. The blood-antibody mixture was incubated overnight at 37°C with 5% CO,. On

er, such as

30  the day of the experiment, the blood was lysed twice with RBC lysis buffer at 1:10 ratio
by incubating for 10 minutes followed by centrifugation. After the second spin, the cell
pellets were washed once with FACS buffer (PBS plus Calcium and Magnesium with 2%
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FBS and 20% versene), and foll owed by FACS staining

Wi th anti-CD3 anti body (Becton D ckinson catal og #
wGH38@p2ns the T-Cell makers and anti-CD22 ane@us2006/024183

(Becton Dickinson catal og # 340708) as a B-cell

makers using standard Flow cytonetry protocols. Cells

MBS 8nd JW9L0RERE), O follSwddHy f%t:smtﬂnﬁ wéth ah@-CD%eantibsts/ Becton

washes and resuspended in &Sﬁfl dium | od|
E@k@ﬁ?f’d‘r@taé% e S ¢t the 456 malﬁfrmés 28 antilpggy

gine&lt &&1@# $40998)GY L @n@nwakeé &g aafd%%bmwon&w bcols.

sof tware by Becton D cki nson,

@ﬂmw@mwba@dpmmf@r Abninpaioetoths fep! Washsh e@cgme@lsmnzled in 5
&g&ﬂl&goﬁé 3&‘1{1 iodf lu@lpff‘ ggginé(\@aﬁ#é ﬁﬁég&%@%@s fehah Wagl i ng

itive treated group m nus
¢dblected pofow cytemBreedingsa FASCalibungysteiady Cell@uaastediigiarehy
9 I
?éc\féndﬁgblgX%%ﬁoa%hﬁ%%d%léﬂgﬁg %)V(Aﬂl]vafelnﬁlflg Yrﬁﬁ‘g) {g@ Hze gatfn%%r
taaa&ltahge whsombtullted by detBnyiinBihedio Ipesnn@rﬁpdbdn ihe nt)tlr&reated

an,ov ubat,i on

bl ood. f ol .
g‘ﬂlt(l)}? 15181&{; )theQ)M R%%% Ve Pncg Wlél?e anblaodglg‘rea efi ﬁrogg 1v1(;ed by /f positive
k2D TI0h S re3uk Shothd h ghbloA. From a

O S

f 15 when compared. 1o the unt { ed,
RS L e MBS e AT
nolbafioe @®yhabag). (Iafybatiy whdlEb1d8d afth B®mgymId@ositivieaontrol

Er o o gdc gg} 4%2’0%? e}i!%?@ﬁ]eegr}eulngﬁ{ ¢ et 15%@)}@ Icgtplhq%ﬁL@tﬂge untreated,
gé 5&%@0?0&; qak groﬁp &saté‘d wﬁlamrﬁméosyﬁwae(hﬂ) afitePIDad a@tibody had a
rom wh e

%P05|t|ve CD22) % Chang Cg,o
afﬁﬂ?%%ﬁﬁf@CWOQB'cPl%% =d61H?1F15$ -Fegs By 49%. ﬁ@%easegwﬂm had
Qfﬁloéesta%c?&{glceﬂ@&dn‘tsc[) 19 mb 7.0 20.0 N anti-CD 19

-96 WD 2007/ 002223 PCT/ US2006/ 024183
SUMVABY OF SEQlﬂﬂf& -1l d¥eleibeArd P whERQUENGE SEQ | D

SEQUENCE i‘\gm\w T—VvH d‘zdl;,qsﬁ Cﬁzfluﬂl-fl lr% Cﬁﬁn
a. a. BIC‘;?IEI%Q(XY a-an '-Hu-r'-mvr\wru.a.a.J. %ﬁi

a a \II/ fan'®| a - ALTQ>-" \/ll ~ :ln ,1,1 \II/
. IL t 1 LI\l A. . ’-I-UI_U73 VIiT Ad. ool
CDR2 OXpecﬂm\Q 0 21MMUA 1B\ Al Cr7 A\ 5 a o
. CA. LT Ol LT J \"A L T, . g \JT ~J VTN \416le (@8
4748 a—a—13F1 46 VK CDR24 a— 27R3 :
Parental anti-CD19 mAb 7.0 20.0

Nf anti-CD19 mAb 52 40.5

-96-



7 VH a.a. 46E8 47 VK CDR2 a.a. 3Cl0 8 VK a.a. 21D4 48
VK CDR2 a.a. 5G/ 9 VK a.a. 21D4a 49 VK CDR2 a.a. 13F1
waonovikoz2an. 47G4 50 VK CDR2 a.a. 46E8 11 VK aPer/u20pa8024183

51 VK CDR3 a.a. 21D4 12 VK a.a. 3Cl0 52 VK CDR3 a. a.
21D4a 13 VK a.a. 5G7 53 VK CDR3 a.a. 474 14 WK a. a.

13F1 54 VK CDR3senAMARYIGF S UEKCEL&ST&QES 55 VK CDR3
a.a. 3C10 16 VHCDRl a.a. 2 & 21D4a 56 VK CDR3
5G— 17 VH CDRI—a. o 4_UfSEQ/IDVK CDR3 a. a. 1I3FI
1SBEQ/HD CDR1 a. &F B8 VK (DR3 a. a.| 46E8 SEQUENIIRI
a.¥0: 3C10 59 VHn.t. 21D4 & 21D 20 VH CDR1 a.a. 5G7
an. \/l1 \ /Ll r\ 40 r-a oa \ . A==
U—vi —4 d. d. o) il i 1 TL. L kS
52 Wi CDt A ﬁb44%%g15' VH 1.t “Bcio %gﬁ@ﬁé&ﬁgfa_ a.
21DF & PYPpda. 8&4AVH n.t. 5G7 2442/H CDRR CBR. a.a4 TE1 64
VH n t 1 13F1 25 \VVH CPBR2 a—a-—27F365—\/ ALTEQ
VH oore| 185 5030 66 VK not | 210 2 VAEDie B oo
67 YK n[{, 4138 28 VH a. a4 13Fix 6BDRYK.4121D4 &0Eh4a
29 Cl a_a 46E8 69 VK t. 27E3L -97 \\D
2005/ 002YR3-24FTHT US2006/ 024183 $EQ | PVsEQRB-SEEENCE
NCEVNG,, NF1 30 VA CDR3 a3 21D, &pROLAR 2783 VK
n 10 3000781V CDR3 a.a 4704 71 VK St Bt 42 M
CDR3 a. aVu22FES2 VK n.t. 13F1 433 VHVCORR24.23CBT10
73 \VIK .AI 46r—n ,-,4 \VIH r\hr\s —- 1—(-57 7,« A/ — a
ger @navéaﬁ‘:fﬁ% v CORS 2 la A%EL [UeURRE 507
gerglinevaaa. 213 VH CDR3 a.la. 48E8 [/8x'WOR2EG. d8FIM i ne
-e—o
10 Vi a.a. 47G4 50 Vi CDR2 a.a. 46E8
11 Vi a.a. 27F3 51 Vx CDR3 a.a. 21D4
12 Vk a.a. 3C10 52 Vk CDR3 a.a. 21D4a
13 Vk a.a. 5G7 53 Vi CDR3 a.a. 47G4
14 Vi a.a. 13F1 54 Vx CDR3 a.a. 27F3
15 Vi a.a. 46E8 35 Vk CDR3 a.a. 3C10
16 Vu CDR1 a.a. 21D4 & 21D4a 56 Vi CDR3 a.a. 5G7
17 Vi CDRI a.a. 47G4 57 Vi CDR3 a.a. 13F1
18 Vi CDR1 a.a. 27F3 58 Vi CDR3 a.a. 46E8
19 Vu CDR1 a.a. 3C10 59 Vunt 21D4 & 21D4a
20 Vu CDR1 a.a. 5G7 60 Vun.t. 47G4
1 Vg CDRI1 a.a. 13F1 61 Vunt. 27F3
7 Vi CDRI a.a. 46E8 62 Vunt. 3C10
23 Vi CDR2 a.a. 21D4 & 21D4a 63 Vunt. 5G7
24 Vi CDR2 a.a. 47G4 64 Vunit. 13F1
25 Vi CDR2 a.a. 27F3 65 Vun.t. 46E8
26 Vu CDR2 a.a. 3C10 66 Vi n.t. 21D4
27 Vu CDR2 a.a. 5G7 67 Vi n.t. 21D4a
8 Vu CDR2 a.a. 13F1 68 Vg n.t. 47G4
29 Vi CDR2 a.a. 46E8 69 Vi n.t. 27F3
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WQ@7Z3/0022D19 a.a. 40 VK CDR1 a. a.
germline
germl i ne

81 JH5b gernline
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wherein the anti body cross-conpetes for binding to CD
19 with a reference anti body, wherein the antibody:
W@ 2007002205 t 0 hunman CD19 with a KD of 1x10-7 MOF/UF®8&024183
and (b) binds to Raji and Daudi B-cell tunor cells.
-99 WD 2007/ 002223 PCT/ US2006/ 024183 12. The anti body

?,fh tqg Qihﬁﬂeﬁl' wherein the reference anti body conpri ses:
a? a heavy chain variable region conprising the am no

cid se / - .and, 5. '
Erar ORGSR BN B0 Rl b Oamen
thegowherenftheSHGbodyD NO. 8. 13. The anti body of claim

11, wherejin.the ref o [ T hisesy (a) a
noavy craPiot Qo EFESTe ARt o RERIGE Y, 10 L5 ¢
sequencé) bindStoQajiland DhivdiBcee twanrdellé.b) a | i ght chain
vari abl e region conprising the am no aci d sequence of
SEQ ID NO 9. 14. The anti body of claim 11, wherein
2.he reHeanthudle ofitthinbdvhichinp hinaasantibddy. @) a heavy chain
vari abl e region conprising the am no acid sequence of
SEQ ID NO 2; and (b) a light chain variable region

$.0NPITteiaigbddy@f 8linh 0, vatdhds § ekitRAC 6r InimabizQY aitBol  10.

anti body conprises: (a) a heavy chain variable region

£ONPIT1RiAEbddY @1 SN, wifidihis BRNIAAR ent®od P An k81 MgGa; isotype.
and (b) a light chain variable region conprising the
am no acid sequence of SEQ ID NGO 11. 25 16. The

anti bﬁgzyanﬁlgocﬁllo@.gmﬁrlé;wﬁlmﬁﬁ &h BntibB8y friﬁ‘érﬁén@ BCLsiRgS ER@fbAtibody.

conprises: (a) eavy chain variable region

conprising the amno acid sequence of SEQ ID NO 4;
gnd (e fbdliircaiab e i%ﬁl@%ﬁtiﬂo%? L HdnfROVIAS. NG the
S E 01

am no aci guence o NGO 12. "17. The
anti body of claim1l, wherein the reference anti body

GONMPr 119868 tibody of @im 2, wherein said antibody binds to human CD19 with a Kp
of 5 x10° M or less.

8. The antibody of claim 2, wherein said antibody binds to human CD19 with a Kp
of 5 x10” M or less.

9. The antibody of claim 2, wherein said antibody has thermostability temperature
greater than 65°C.

10.  The antibody of claim 2, wherein human CD19 comprises a polypeptide having an
amino acid sequence as set forth in SEQ ID NO: 79 [Genbank Acc. No. NM_001770].

11.  An isolated monoclonal antibody, or antigen binding protion or fragment thereof,
wherein the antibody cross-competes for binding to CD19 with a reference antibody,
wherein the antibody:

(a) binds to human CD19 with a Kp of 1x107 M or less; and
(b) binds to Raji and Daudi B-cell tumor cells.
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WD 2007/ 002223 PCT/ US2006/ 024183 (a) a heavy chain
vari abl e regi on conprising the am no acid sequence of

WEEQ7/0022NO 5; and (b) a light chain vari abl eP€BEUSIN6/024183

conprising the am no aci d sequence of SEQ ID NO 13.
5 18. The anti body of claim 11, wherein the reference
anti body conprises: (a) a heavy chain variable region
conprising the am no acid sequence of SEQ ID NO 6;

&hd (e aatibodyted cleival h Wherainibe ecferensic gntikadinsPinpiises; t he

am no a gﬂ%% : : .
antibod&bg¥éc a|ﬁ@%??&%ﬁgégpégPhe1&%@%%@#%%mgﬁgﬁﬁgz;ﬁSEQ
conpr i ses:IDQ¥): aahdavy chain vari abl e region

conpri sj ' e P 7.

and 15 (DR PR ABRe kR ROUEG: B aiS acdSehfheclor e
t he am no IBAN@: Eequence of SEQ ID NO 15. 20. An

i sol at ed nonocl onal antibody, or an anti gen-bi ndi ng
portion or fragment thereof, conprising a heavy chain
Var i abiecantiegiyat claimad 1,ivehetdivethp refetende aafibaaly coaprisesd from

20 h VH 5-51 h H 1:69
her oi n (D1 BB SR ieRIon EaP YTk Haamineasd ogipncegf SEQ

___10__isolated monoina -

15

20

25

30

portion qr fragment . thereof, caqnprising a |jght chaj
vari abl éb%raégﬁhbﬁ‘a%‘é?ﬁa‘?lg regiRD HPBHEIRS T e a&@ﬁ%@‘&&“f&o%‘?
a 25 humgp i 9.18 gene, VK A27 or a human VK L15

gene, wherein the antibody specifically binds CD19.

22. The isol ated nonocl onal antibody or an

ant | oM DtiBCHy Y cRAH I | GiheRiin fhe AGBRAde antibly6hpadesCl ai m

21 further conprising a heavy chain variabl e region

that i s@epysoehaisyvagpble mgioycopprisingie pmie agidiadHencand SEQ
5-51 gene p/N@. Nupgn VH 1-69 gene. 23. The antibody of
claim1, which conprises: (a) a heavy chain variable

regi on CDRAlighbehsin wiriakje SBON omdsing the aminopridgeyuence of SEQ
2007/ 002223, \p&:T{jJS2006/ 024183 (b) a heavy chain

vari abl e regi on CDR2 conprising SEQ ID NO 23; (c) a
heavy chain variable region CDR3 conprising SEQ I D NO

%gQ | %ﬁbwtcla% 4 utefdid AR SFeleR BilbSdRbmBAGRY | ST NY
(a) a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 3; and
(b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO: 11.

16.  The antibody of claim 11, wherein the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 4; and
(b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO: 12.

17.  The antibody of claim 11, wherein the reference antibody comprises:
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(e) a light chain variable region CDR2 conprising SEQ
ID NO 44; and 5 (f) a light chain variable region

wEDR3/0enepri sing SEQ I D NO 51. 24. The anti boplgT/082006/024183

claim1, which conprises: (a) a heavy chain variable
region CDRI conprising SEQ ID NO 16; (b) a heavy

chain vaypi aq{g,ld\gey BIVaIE \Bﬂa 109%%%?1‘@1'@1% Aol aBldNued of SEQ
1.0 (c--)a-1 ;'pau;, _oh inria_bl_r jinn rT1IR3 ¢ ram
rising SEIBIONGB1d30: (d) a light chain variable

region : 4 d

chai n v@ﬂlb%%g%{edg@gﬁgcggg n‘g@l gﬁa a%?a a?g éﬁ%&%ﬂ?f SEQ
and (f) dDINGhi3.chain variable regi on CDR3 conpri sing
SEQ ID NO 52. 15 25. The anti body of claim 1, which

conprises: (a) a heavy chain variable region CDRlL
¢®npr Tlsd angbSiFQTc I, vilieyein thb yeferemeautibalyapmprss:i abl e

et B AT RERSohSufe sk gl s

(d) a |ighbD ¥bab; rand/arl abl e regi on CDRI conpri sing SEQ

1015 R iy b e L S s

53. 26. _The

anti body of claim1, which conprises: (a) a heavy
chain variable region CDRI conprising SEQ ID NO 18;
26. ( krrheaanhsmy;bf@taah M1, Wetteteibihe réfeghdanfbdds co@pides:Si N g

SEQ ID 25; c) g heavy chain variable region

conpri sf .'\5 hepyy ?*%lmlafgﬁreg%p&ymaﬂ%l%ﬁ% A, aﬁld\FS‘ﬂ‘ieB‘Eﬂ & SEQ
regi on CDRDN@nprah@l ng SEQ ID NO 39; (e) a Ilght

chai n vari abl e region conprising SEQ I D NG

and (f YD lrgh@maubwal?we veeiqnpemprisiag the ﬁmm%sswpmf@(?
SEQ I D NOp3o: 30 27. The antibody of claim 1, which
conprises: (a) a heavy chain variable region CDRI
conprising SEQ ID NO 19; (b) a heavy chain variable

h§Ji O
118, O SETRAIPHS S50 o e S A f e
therdodispaprisieg ohea@DRB T Aisble ségin ‘@E@} uthN@lct% or degivecifrom a

5 et S 0BT AR 300 SR

SWIDNQ 47, and (f) a light chain variable region
CDR3 conprising SEQ ID NO 55. 5

21.  Anisolated monoclonal antibody, or an antigen-binding portion or fragment
thereof, comprising a light chain variable region that is the product of or derived from a
human Vi L18 gene, Vx A27 or a human Vg L15 gene, wherein the antibody specifically
binds CD19.

22.  The isolated monoclonal antibody or an antigen-binding portion or fragment
thereof of claim 21 further comprising a heavy chain variable region that is the product of

or derived from a human Vi 5-51 gene or a human Vg 1-69 gene.

23.  The antibody of claim 1, which comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 16;
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28. The anti body of claim1, which conprises: (a) a

heavy chain variable region CDRL conprising SEQ ID NO
wW@@07/0¢4223 a heavy chain variable regi on CDR2 cRPOPUSR0610R4183

SEQ ID NO 27; (c) a heavy chain variable region CDR3

conprising SEQ ID NO 34; 10 ~(sll a light cb~in

vari abI I Q@%a mﬁ% a
light c | ﬁgé eh?lgg foh 3 IE} |n gllg}ﬁQ% N@I@S NO.

48; and(c) (atiyea‘a/ qhmgrvlarlahigtegloné}m@momprlelgg &R CI;DF@O 30;
conpri sj lad.m 1,
whi ch c glllrllés&.:[&és}JaB @%bl??egmﬁ%%%ﬁ%oﬁg@%inga%g eérggl on
CDR1 cofgralighhchaBE@rintike N@onﬂDRZ ¢dm)priaing SEQIDINGI 4#; and
vari abl S a
neavy. chbi e ege e on T Rrsie Rgf%_%%% 15 o
35; (d) a light chain variable region conpr|5|ng
QI i.ght chain variable regi on CDR2
?% %Bb%écﬁf%%}“i\@) lzgghcog}pa %50 (f) a Ilgh? chai n
vari gbldea)ra?@awlqnch@a%l rlﬂﬂﬂngioﬁl(]mu&rn@phﬁ)ngdGEQHD NG@QOL6; The
anti bo of, cl aim Whi ¢ QI"‘I‘ISGS
chai n_viPiadsFY Bk BRG] %"P}P&S‘g&gﬁﬁ[ﬁ@y
Q__I(_%LN%_h@ﬁx@mP@hm(@nmﬁmm ngsl SNOQ
j eav varj a n
conpr i s@ga létyhae; Wﬂgeegly%ﬁoéﬁ%ﬂq%wngﬁiqmg %&ﬂ e
regi on HRNlighOSH @klaa%%nl@monép%m %@E@m NOh44; and

chain varlaberelon rising, D NO _50;
and (ffDalig @ﬂtaubmlawemqn&@ FARIRS BRpr4-si ng
SEQ ID NO 58. 30 31. An isol ated nonocl onal anti body,
or antigen binding portion or fragnment thereof,

éémprﬂsq antjbodyiafglawpl 20lvh gmEBes: PCT/ US2006/ 024183 a

heavy cigifhed @ Lk \%rxélﬁgkeglbntdﬁlil - Pising SEQIR O

and sequences; and I n varlable reglon

t hat cokipra keawy @@Rlvaﬂ@tbmgloar@mmmlg@q @@QCI@SN 0: 24;
wher ei n; éc) (aat}ea%palanle\%}{lelg R’%loﬂ Cﬁl{ ‘la'lsirn

sequence”’conpri ses an am o aci equ nce sel act éd
f r om t héd)gr lighpclmomeirisble m;lquCIam compaising SEEHUIENOe38; of

conser vAD U e ptth Gt ool FRUIPAE 45 nd

chai n vagf)laalighechaﬁgvaniablmns@mk&cm&prsm;ﬂﬂ@ﬁbN@nsam no
acid sequence selected fromthe group consisting of

am no acid sequence of SEQ ID NGs: 51, 52, 53, 54,
86, 5®he mfibadycbfofim anehickhoo@eprised:i ve nodi ficati ons
thereof ;(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 18;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 25;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 32;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 39;
(e) alight chain variable region CDR2 comprising SEQ ID NO: 46; and

(f) alight chain variable region CDR3 comprising SEQ ID NO: 54.

27.  The antibody of claim 1, which comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 19;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 26;
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10 (tLthe. an_tibc~dv 1,inds tolit~man C T)19 w t h~n~f
1x10 Mor less and (d) binds to Raji and Daudi B-cell

wo eovonoxed | s. 32. The anti body of claim 31, wheCEUS0D6€24183
heavy chain variable region CDR2 sequence conprises
an am no acid sequence selected fromthe group

const Spghaly aheuisl ré’ggdncbﬁﬁﬂ b e ECRENOD3HCs

23, 24 and conservati ve

modi i dé) # bt cﬁaheveeble regien @PBI eomprising A IV NG 481 e
region ??g%lﬁ %ﬂ(ﬁﬁ D&2LEIERG BR2 8BnpdCEQ I B aq ugace

sel ecte group consisting of amino acid
sequend®sa bght Srdn varpbigaegion@DRA gomprgsingiSEQ H3NOY 95 and

s 50, and conservative nodifications thereof. 20 33. The
anti body of claim 32, wherein the heavy chain variable
MWegi dhe GDR0dy sEdpimnlc whishepmpses an ani no aci d sequence

Seauondaks bVl R EHRFCRE! i G 8020,

22, andbre hsaey whdin vmabtmcguﬁn CBRR oorgpridieg €D ID ditY 27 he

i ght bl .
almgno Z@a' H%%%& ARgebduy HEPRE PRI s IR0 588, 20
bz M@JMN@& 39

40 41 42 nd43 cans tive. rmd
t her eof®) alﬁht chig Vﬁrﬂﬂb?ebr%fﬁn gbﬁ? ogRrisge %?ﬁ@?]\id)% and
human ay b ligkt\chaid Yariablteregioh CDRAombrisihgSBQ 3D NQsiéeh i s

a humani zed or chineric antibody. 30 36. An isolated
nonocl onal anti body, or antigen binding portion or

39, a0 R bndHdaY 60¢lainC R WMidhToR@iises: 104 WO 2007/ 002223

PCT/ US2006/ 024183 (a a heav chai n var e
15 conpri si@hgh ﬁaﬁ’yéh'i“ﬁéﬁaré%’ lefegiar fy Hééo‘QBTI%‘&% %@81“53{9

g rou p Cig% 'h§£v‘y'%9a19 fvarﬁ%@ re&oMNCPR 2 komgrisisg SEQ 1D NG 28 d

L@gt chain variable region co r|S|ng an
am no al DGthé’df ﬁaéarsa@ﬂeeregle@CW@ﬁﬁnpﬂengﬁ%gﬁ

con t 4 and
510 TR R e I

37 An (e3 @|llahteqhamwnmhlmalon R2somprising dRBNOui%hathg
20 Porti O”gfiaa F@&%%néﬂ“@feﬁ%ﬁ Cri Rpeisng sSEQAD r@ohﬁivy

chain v e region coffprising the amno acid
sequence of SEQ 10 IDNO | -and (b) a light chain

. B AT o 1o, 201 Sevence o
ant i gen(apiareavyghpinrveiidre egioh CRRtsomptikieg SBQ IDIO: 22;
conpris tbr)] %:heavy chain variable region CDR2 comprising SEQ ID NO: 29;
25 (c) aheavy chain variable region CDR3 comprising SEQ ID NO: 36;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 43;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 50; and
(f) alight chain variable region CDR3 comprising SEQ ID NO: 58.

30 31.  An isolated monoclonal antibody, or antigen binding portion or fragment thereof,

comprising:
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(a) a heavy chain variable region conprising the an no
acid sequence of SEQ ID NG 1; and (b) a light chain

W@ 200769223 r egi on conpri sing the am no aci d seqREnUs2006/024183

SEQ ID NG 9. 20 39. An isolated nonoclonal antibody
or antigen binding portion or fragment thereof

conpg h@'&vg Qhalfx1 driBleEAYY thah Rhiprived r(lIﬁ@l' €DREYhI'CDR3 sequences,
conpri si e am no acid sequence of SE8 I D NO.

and z@ia(bght ghdin ¥atableriegion thatrrmpriees CO niﬂdu@?%?g
t he g{%g&e@%hg Sgaquence of SEQ ID NO 10. 40. An
a

i sol nﬁnoc onal anti bod antigen binding
port (2 mhedrea‘fy @gmemlaltlh@g@@ DR%&%‘N“@? PRIPIISE 9(%?}“‘%9 acid

L OB ot s

vari alfdse30,8di 3% GApII ®iAG, mHGO@mVn@VmN!ﬁ@éqmﬁéh@eOfof

S0 0 e DR TSR

por t isemente stlecghion thegogofonsigngof ammngmd(segueacelﬁ ¥R ID

gggiu eg 13395%0%4?,%5? % %WIPJ §83 cgpottlge)?va % Hl%ﬁ)?i%ﬁtﬁ)ns thereof;

Var | abltee dndigbdibisdang of

15

20

25

30

v D d .l l f
553 R D S % o

compr-ls' g: (a) a heavy chain variable region

conprlsm t he mno aci d,_sequenc

S s sahor A g n ApSrEin 1 BT C Bt aDETe PSS PR
s@[ﬂe‘ﬂ@e S fisSeMUaISEach se@E@ce $R NP frokBthe §Puf onsAting of amino
I sol at ed nmonocl onal anti ody or_ antige i ndi

gsisk sefresmogsrof SE%M@S 2Retedt 2 C%ynﬁfﬁ f n cfcr(])(rjllserr]\gative

modifications thereof; and the light chain variable region CDRZ sequence comprises an

~ amino acid sequence selected from the group consisting of amino acid sequences of SEQ

ID NOs: 44, 45, 46, 47, 48, 49 and 50, and conservative modifications thereof.

33.  The antibody of claim 32, wherein the heavy chain variable region CDR1
sequence comprises an amino acid sequence selected from the group consisting of amino
acid sequences of SEQ ID NOs: 16, 17, 18, 19, 20, 21 and 22, and conservative
modifications thereof; and the light chain variable region CDR1 sequence comprises an
amino acid sequence selected from the group consisting of amino acid sequences of SEQ

ID NOs: 37, 38, 39, 40, 41, 42 and 43, and conservative modifications thereof.
34.  The antibody of claim 31, which is a human antibody.
35.  The antibody of claim 31, which is a humanized or chimeric antibody.

36.  An isolated monoclonal antibody, or antigen binding portion or fragment thereof

comprising:
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(a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NGO 6; and 20 (b) a light

W@ b@i700222% | abl e regi on conprising the am no acPdr/UsS2006/024183
sequence of SEQ ID NGO 14. 44. An isol ated nonocl ona
anti body or antigen binding portion or fragnent
t her eof) LRAPY Ll \Ghiia#le rdgfoh BmBASANY arCdiihng asia Edq&h{oe selected
region conpri'sing the amno acid sequen f %g &)
NO 7; arfon Bye group;cgnyisting of REQEP NG & % g’g‘} 3 an

¢ orrpr ' ?I{Rnegh 1 En AV ARbREESOoSRAPBEE aP hmBERLid |s@{u%l§3e sdlected

osition conprising the antibody

antl gen biord ihecerppproonsisiing of $EQ s: 8¢ dPld 12, 6?’ Y and 4p;
1, d - 106
S o 2007 onI3 RIS sk BATE BRAGRIS AT er

|nnunoconjugate conprising t he anti body, or

nti {h% t g@ﬁl Blpe bOR0R Of fragfentindlet?
3?‘, I% Oaa ¢ gélaahg%b or al{t %4{?'%53A conpo%él?%elnon ©
c eomprisagig t he |nnunoconjugate of claim46 and a 5

phar rmg%g heég{/ 81¥a6 a‘(’:a%i%al m gA%q ccoa#;l'slﬁé the mo %?d sequence of SEQ

I NMmMuno era eUtIC

h e, 48, °
Lhe | MRroRanAg hedbvedis Ef&%{?l'} fr%fepfe%@q‘ﬁé‘%?gnﬁcﬁ%o aliencs of SEQ

of clai mpapNOMerein the therapeutic agent is a
radi oactive isotope. 15 51. A conposition conprising
t he i mmunoconjugate of claim50 and a
Rhar RGedittCAbhtIcHaLLIBbat o aft@deh bBidingpdrtioAnr fraghatt éhdreof
nucl ei.c acid nol ecul e encodi ng the anti body, or

15 artPmge#ngi nding portion thereof, of claim1. 20 53.
An expres§heRy\REh Qirxa%w'l’@glbﬁédﬂﬂ)risﬁh@ tieLbehigd Gcid@edqdence of SEQ
nol ecul e of cFa|n152 54. A host cell conprising the
expr essi ofP Wetotdof claim53. 25 55. A nethod for
prepari ({B% a® ht%ﬁ&lh viibleregiBh boRHsindth&4in 66 BEIE k&@dnce of SEQ
expr ess anti body in the host cell of claimb54
and |solaﬂ®h§)9he anti body fromthe host cell. 56. A

20 met hod of inhibiting growth of tunor cells expressing
CD 19, conprising contacting the cells with t
3t i bdigolated manedlepahatttibadli ergnigantbinsinggrortiondgy rﬁ@ﬁ@ent thereof

t hereaf. of
comprising:

AN

(a) a heavy chain variable region comprising the amino acid sequence of SEQ
IDNO: 2; and
25 (b) a light chain variable region comprising the amino acid sequence of SEQ

ID NO: 10.

40.  An isolated monoclonal antibody or antigen binding portion or fragment thereof
comprising:
30 (a) a heavy chain variable region comprising the amino acid sequence of SEQ
1D NO: 3; and
(b) a light chain variable region comprising the amino acid sequence of SEQ

ID NO: 11.
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30 claim1 in an anount effective to inhibit growth of
the tunor cells. 57. The nethod of claimb56, wherein

w@ajodoonzedr cells are B-cell malignancies. - 1P7T/U&2006/024183

2007/ 002223 PCT/ US2006/ 024183 58. The nethod of claim

57, wherein said B-cell malignancy is non-Hodgkin's

| ymphoma. 59. The nethod of claim57, wherein said

B-cell malignancy is mantle cell 5 |ynphoma. 60. A

Aet hodn sblatkd phampelngpl Butdelly sr antigen Wodipgparticroordiagsientghereof

ad%rglr%nfgrl ng to the subject an anti-CD19 antibody in
effective to deplete B cells fromthe

subj ect (a) alhevytchain Maciabtetegiod compesing1thé Binoxkideedience of SEQ

5 sai d-anti Jﬁl‘}@z‘?t :%ﬁod, i s-the-antibody-ofan; one of
clainms 1- anti-CD 19 anti body according to
any one(®fa 1cgha¢mim viaridéle fegionfoamptifing thp @nidoacidussquehed of SEQ
depl Eeti ng lﬁrﬁ(s J&z in a subject. 15 63. Use of an _
anti - CD19 body according to any one of clains 1-44
for the manufacture of a nedicanment for the depletion
Of B Agrel llslofateldr;noanoglgr?al gr(l:tgbody or1 egl%gen binding portion or fragment thereof
10— — comprising:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 5; and
(b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO: 13.
15
43.  An isolated monoclonal antibody or antigen binding portion or fragment thereof
comprising:
(a) aheavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 6; and
20 (b) alight chain variable region comprising the amino acid sequence of SEQ
ID NO: 14.
44.  An isolated monoclonal antibody or antigen binding portion or fragment thereof
comprising:
25 (a) a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 7; and
(b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO: 15.
30 45. A composition comprising the antibody, or antigen-binding portion or fragment

thereof, of claim 1, and a pharmaceutically acceptable carrier.
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46.  An immunoconjugate comprising the antibody, or antigen-binding portion or

fragment thereof, of claim 1, linked to a therapeutic agent.

47. A composition comprising the immunoconjugate of claim 46 and a

pharmaceutically acceptable carrier.

48.  The immunoconjugate of claim 46, wherein the therapeutic agent is a cytotoxin.

49. A composition comprising the immunoconjugate of claim 48 and a

U\___.pharmaceuf[,igaﬂémcrfpfnhle carrier

50.  The immunoconjugate of claim 46, wherein the therapeutic agent is a radioactive

isotope.

51. A composition comprising the immunoconjugate of claim 50 and a

pharmaceutically acceptable carrier.

52.  Anisolated nucleic acid molecule encoding the antibody, or antigen-binding

portion thereof; of claim 1.

53.  An expression vector comprising the nucleic acid molecule of claim 52.

54. A host cell comprising the expression vector of claim 53.

55. A method for preparing an anti-CD19 antibody which comprises expressing the
antibody in the host cell of claim 54 and isolating the antibody from the host cell.

56. A method of inhibiting growth of tumor cells expressing CD19, comprising
contacting the cells with the antibody, or antigen-binding portion or fragment thereof, of

claim 1 in an amount effective to inhibit growth of the tumor cells.

57.  The method of claim 56, wherein said tumor cells are B-cell malignancies.
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58.  The method of claim 57, wherein said B-cell malignancy is non-Hodgkin’s

lymphoma.

59.  The method of claim 57, wherein said B-cell malignancy is mantle cell

lymphoma.

60. A method of depleting B cells in a subject comprising administering to the subject

an anti~-CD19 antibody in an amount effective to deplete B cells from the subject.

———10— 61— The method-ef claim-60,wherein-said-anti-CD19 antibody is the antibody of any

15

one of claims 1-44.

62.  An anti-CD19 antibody according to any one of claims 1-44 for for therapeutic

use for depleting B cells in a subject.

63.  Use of an anti-CD19 antibody according to any one of claims 1-44 for the

manufacture of a medicament for the depletion of B cells in a subject.
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