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METHODS 5FI ELD OF THE | NVENTI ON [ 0001] The invention provides

material s WZ(HE’H&%S for treatment of diseases invol vipgyabginapl B-cell
activity, using a 0-speci fic binding nolecule. The conpositions

di scl osed herein are useful for the treatnent and di agnosis of B-cel
di sorders, such as B-cell malignancies and autoi nmune di seases. 10
BACKGROUND | NFORVATI ON 10002] In its usual role, the human i mune

system protects | i and pat hogens.
One way in whi crﬁﬁlegﬁ%jﬁ%ggmgr‘%@@ﬁJﬁﬁﬁéﬁgéﬁﬁﬁs@tﬁ&SRS oducti on of
specialized cells called B | ynphocytes or B-cells. B-cells produce :
15ant i bodi es that bind to, i ate destruction of, a
forei én substance or pat hoggﬁ&LﬂosﬁoiIFm%ne i nstances though, the
human i nmune $y®1 pNTheinderRiet prdvidea layeriaRanBniehiophie yttametiof dheaskuman i mrune
system go awy and di safise results. There firg .urrer(i)us Cjﬁ]‘cers t hat

i nvol ve ORbHRG dherraet Brrdl] activitn using a SD2-speqifie binging melegple. APe 5 nyner ous
20aut oi MyRABoHicR ATEHsddRteih A¥ QLB Br Ge treatiepctingdiaghosddf ofdtdibdistr@ss, t hat ,

i nstead of bindi nglpto forei gn supstances and pat hogens, bind to parts of.

t he body Sushpsdheslt maignanqicsadd aptainynpRs d%5asesut oi mune and i nfl ammat ory
di segges that involve B-cells in their pathology, for exanple, through

i nappropriate B-cell antigen presentation to T-cells or through other

pat hways i nvol vi ng B-cel | s.B“’F@P(_ GWPéNFMNH’rﬁNe prone mice deficient in
B-cel I's do nofodgy iR waaubie] tHEHNRarkinties '@gsltéﬁgﬁﬁects\/tﬁ@%d ifhonB ddifage

aut oanti bodi es. (Shloncthik et al., J Exp. d 1994, 180: 1%95- 306) .

| nt er est ifiogh fpreighubaianags anrdpaAhnge s e WAYAR WhkkdthpBuREs sy e rofestsglit are
defici entbo&;“is!bmgﬂiméh&iaﬁirzw&ﬁk'cﬁlibd Bj@nlﬂaﬁyﬁlté%%ﬁl-ﬁeﬁk.m&% b&Rases when
i nduced experinentally (Chan et al., J, Exq&é Med. 1999, 189:1639-48),

i ndi dat i mptikadias Upt b ite; apd dysogs cpses @it desirectipp o @ JRIESP BISEANes Ofaut oi rmune
di sease. 3@100041 B-cells can be identified by nolecules on their cell

surface. CD20 was the first human B-cell |ineage-specific surface nolecule
i dentified by[03bnbcomeanstanges thereisp, theduman Enmune-sytom odd|saecalicallniherb phobi ¢
35 kDa BiGfldoc i anSIERRLANGRRIPAAR! R £ird Al d'@lealBRaltR! Fnirt SredfihRRueNd

car boxy e%gé ogf‘t uat ed |n§i|1§1e t e?égée}i?’]@ El n?ecrd Bt aIS., ENBO J. 198§1,

7: 711- 17 caigp@Chdtdnvekjsraserdrpllpd preliferation i B-aghs. uFkergare alse sumergus i s not

. 7; - I
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of CD20 ifereigncabstanbésaind gythpgensithind toipavoaiphebedyy Tunadibticn tew. ar§ ®OEBPusCer t ai n
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Ext ensi vehrongsisappidyirialei Brgelbinti@B? fresantation thuTseliguo pirosdhsothar pBhivgysphoma cel |
| Sh t al . . - 1644- : - - L ink] 0
the cel 1 Mot st s BRorhls Surclmbae o hice M BT B co L AR BVl 20 2
t he Rbnehiwinafineskidiesldiseamnedaditis onautbattibedeniBlomakik dedle dtEen Msd. neasuri ng

252510 BRS040 oy | WAy R 2B RS B g
conpl enente defidicARCGnmunoglobulin production, do develop autoimmune diseases when induced
experimentally (Chan et al., J Exp. Med. 1999, 189:1639-48), indicating that B-cells play an
integral role in development of autoimmune disease.
30 [0004] B-cells can be identified by molecules on their cell surface. CD20 was the
first human B-cell lineage-specific surface molecule identified by a monoclonal antibody. It
is a non-glycosylated, hydrophobic 35 kDa B-cell transmembrane phosphoprotein that has
both its amino and carboxy ends situated inside the cell. Einfeld er al., EMBO J. 1988,

7:711-17. CD20 is expressed by all normal mature B-cells, but is not expressed by precursor
1




10 nechani snms, Fc-receptor binding by certain CD20 nonoclonal antibodies in
vivo may pronote apoptosis of malignant B-cell's by CD20 cross-I|inking,

consi st ent t heory that effectiveness of CD20 th seuMan
Vol nce o ERLER Bl

| ynphoma | nnuse nodel may be dependent upon Fe-recep |nd|ng by
t he CD20 _no ocI naI a
10 93- 105014 PR LN g FrE]W‘H%F"é%HE‘?‘é‘:n%‘” beej{lﬁ%‘%"ﬁm@r%hgmﬁ?wcﬁ Sthe

C:Z)ZO pol yjpeptzodeB(cEn Bﬂ‘oﬁig@lnﬁtlilahcom;ﬂ'dmg)uddeiﬂ&& 7 711- 17 St amenkovi c et
a 1. 1988, 1 975 88,
141 4388 43945"“’\% SeRin @HQ@IZ?‘?%F‘BP‘?FE‘PW%{&(%S‘??C%‘?&Pékfe%r‘\lf WE"‘P%‘ @ “and

thi s was of BGeBdI TRk a&zlamrddm'ﬂﬂ tRal Jep aAUSMriess,m3: 4t4|9®498pyﬁmnsﬁﬂ cmkd-
mal | gnanC| es when a nurine CD20 m) ocI 0

b d
e e L C I

nal i gnant1qedd- §z)am cz&@%kinglof cbbobg ale cERSRERS BSs Hebli Rponal toalhc.rcasaheod 1987,
69: 584-91) Because nornal mature_B-cells also ress CD20,

nor nal Bﬂ@él’llt%ieéf“éeré’ébqeéf“’eh‘“b‘%s85?‘:‘3“3&52’@(15?1{‘1%@89"%‘?’ &fﬁet? Y et al.

Bl ood 199fkasiBiag H3esi M;ﬁ)osph%fr}}ﬂ[onto&‘@éllﬂm@ﬁbskr&te@QUBdn@Teﬁad Jhenwamer ;19930F mal
B-cells can be rea}elner ated from CD20 negative B-cell pr ecu@éé t her ef ore,
eBhad anl

pat i ent s 1#¢:84-&3)- Whemsioandin 24 tp ﬁ%‘?"éﬁi)ﬁeﬂﬁnmy Empism ficant

| MURPS URRERSHRNFC- EeQS}Q&] bnﬁiﬁ?{bﬁ SrRHTBREREnRonBBIntiBRARL in 68b hfayof B-cel |
origin, including B-cel oma and chronic |y hOC%/tI c. | eukem a (CLL).
€

CD20 is REmAKEOpsis whmi BreelchyesD} CfB?Seh"fh"tse?q“éls ghpih Be theentt e
| ymphobl @4 Eﬁechwﬁmﬁmﬁ?ﬁ&aﬁﬁoﬁﬁaﬁ{aﬁﬁﬁﬁﬁoﬁlaqeggct@mage h&del kageapy of

B-cell |ynpho L, and other diseases in which B-cells are | nvoI ved in
t he 30di éaep@éenévp@ BQSFCGMQWHB—QB@W CHRQ roneslenal patihede (Brapkashii Al Jdi seases

in whi ChfﬁML,QﬁﬁJrgé}PﬁJgSSl@ae:%O%@&Qseﬂwéf@wmen%fb%ee,%hﬁ«.ydeﬁam inB- ;:el I's

into plasma cel use of nonocl onal anti bodi es (mAb

t ar gabi ngxqﬁb&mﬂimpmee(ﬁerfelﬁtet @I, BMBRGHri88% i 1an 7 hlamsuledviccsd abf/ - &5 unor cel |
IS now a el | ge@Siabldss 'E%dréda Loy aReL Jrﬁr{:&ﬁort%@gylm%ﬁéhﬁct)'p?aéht oslj stinct

mAb t her apeut’i cs approved current bei ng used I n cancer therapy: WO
2008/ 1567:&@9@@@@@8@@@4@@@%@@ m echgmided ag pmismperiantdbrturg fernt uzumab,

t
cet uxi My, B30} FUTHTRe, BEVRGIEH AHrA0E DB MHEHORR o ARRGATIES! s iSGly M

therapeutlcéj elr antr-tunmor actrvity via two disfinct
The fi r stntorpativatsivath Bﬂdblwwomheemxgneeﬁlgaﬁe@t |d¢ﬂ1¢tbmtquhelﬁaﬂ! prdls laad)

receg O;H%’:I‘L“ rflgll P‘%Q}E’Enéﬁﬁgso“t‘% él%c?fﬁ'?t ms;lb:at contribute to the turrbr

gr owt ani sm’1's depenhdént on the participation of the
ef f ect or corrpmﬂﬂﬁl}t sBeﬁausteh@nhaisnanse|menmelsey)sn®mcﬂ2@hncama%celisefr¢ ector cells

capabl e gg%lfzts(g é}? E\rllt{-] DQB' antl %g%/ the aﬁe/ & Et al(f eb ?d %94C¥% MO 5458' Bﬂ\)ﬁer( ADCC) and

hunor al suc as co capab
conpl enemkatdepean d@npleieyt}mM@xercmdrma( ISHB@)S cah he casmergéd f.rbm (R0tregative e mAb

therapeut e c b| | i teract, wth the FCyRs on
ef f ect or gPre%“rﬁoﬁgcg%e ik Pr%ﬁf‘tsqlts\? thgntlgdé?‘)@éleeﬁ Bk n8£e’i?€ﬁ3 “Far get ed

pani tanurRhificeaéhmahosupprefsione | mmunot her apeuti c rrAb current |y being used in

cancer thera SS t he ca e eff onents of

t he i mune 53%0[0@& ?@g%ﬁ‘lxﬂ N’Wﬁifé"@ﬁ%e?lﬁgfgtce ‘35&0 ed for

ﬁklj ni Call\/(l]ﬁﬁlﬁohﬁ aﬁaglfﬁﬁﬁla: Iﬁlﬂ-ﬂ&(ﬁﬁ\iflbﬂ(e&ndri] @LanbCDANs nﬁbﬂ@ﬁsmh@mdzgﬁfmeh\l neric
in whi.ch varjable domains o n chai ns a nmurine

Tt - (o6t R e et r PREC e e EaTE el s apof lege o

[0010] | meRgiolf BOGRI 1§&Dﬁﬁbnlmaszmlmd@mmmea%egﬂtvadcrm célechr@inwwewmhm apeutic

agents to, treat B—cé alig ﬂlsea One treat ment cg EIStS of

ant i 8D @isse choare ‘BF%%& ISPIHCIS B ‘deIaHﬁOH’FmP IEAE I WS for treating

B-cell | Xﬁﬂam%dkﬁa@ produbéd'dtﬁilﬂgk&d:hﬂ&%lhtraﬁmgf ﬁQé‘inhQQﬁﬁé)na cags.wel |l as a

89Sr - | abel ed formfor the palliation_of bone pain caused by prostate and
breast cancer [$98¥lsthsese of E?B%CIOI@?’PUPBd‘R%\é%@tWRVWQL PQ%“GWK@Y 748) .

[0011] | Rxpe@edbiith surlflct UKANYR el RSToQch WAl cstalighan, (hetré}ieﬁﬁ@-ﬁfaltdgsfywlﬂﬂﬂ
prelimnary clinical efficacy for the treatpent of 18 patients with

Syst eni ¢ 1t distimel pAdThtreraydCsapIoyed HiEURERE Brie-YSrhiRTERIFp BrERYed

patients). O the 18 patients treated,zslx patients received




250ne infusion of RITUXAN at 100 ng/n2 (Ilow dose), six patients received
one infusion of RITUXAN at 375 ng/ n2 (nedi um dose), and SI X pati ents

recei ved f \ﬁ@ejglé% i nfusi ons of RI TUXAN at 375 ng/ n2 . Even at
the | ow or 0sage, three of the 12 patients (2 eveI oped el evat ed

| evel s a antip aciinf812]
Accor di n&‘%}’xg{%ﬂgﬁg{‘?@ﬂé heed Lo d 9’91’%“‘(85@51?‘1'@28 speci fi D’%B. ndi ng
nol ecul eand Q&fmthh&ﬁafbpypgmzahesm mAb nimwleutmmd@p?etbclf ardi-uimed pettyitiislaecul es

t hat do not ,cau duge 0 ction
when adnmitf? g'?‘é’?%ﬂ’eflﬁm}fﬁ’tsl Z-H? g”\ﬁﬂ ar E%ﬂ%foﬂ?g%eﬂ%@h%&igageg elgh %%OF ?t ion, -
al t hough kEﬂﬂ&E@t&ﬂ%ab@’%hn&)ﬂrﬁﬂ&ﬁﬂot/mtwmewtthkt coanrllbutedo tjnﬂltumdt\@romh and the

2008/ 156713P 2008/ 4 on_antibod |es ins a
need Pn £fHE" F“te aa}smc‘ﬁ § 8?1@38%10}?3%/?1" c?ﬁﬁe[% "'t"r"é% %‘é‘tégg{é‘gé‘gsgggu at ed

Wi t h abefnmaihe Hsesl ducla@surc\m effectGUAYNMARY A EE O]THEdlhtMgEdNﬁb@y d&Epetis)celler
invention relates to _nov i

%l bi nd|n nol ecullgts th ta.a g ﬁseful in the
di agnosi $YQIFcEY EAPREARN ““B’r dpqroriEuphs Sompienent faRable o medisifgi ons in a
subj ect  icBmprREntdipemieht dyftdidiyTgDIOy! Im@ke bf tht laget, the nB\lciklapadio eess,
rheumatoid arthritis _and | upus erythenat os var| ous. enbodqdj nent s,

i nvent i oRoBEBhcERatilityde inaas; yithihs FryRppn séwgﬁe Lssand cpRRiEMER, HIERR

Seun@Ce%xccBRé{r?J)fE@fR %@ed&ﬁﬁﬁlﬂurﬁﬁﬂH@B@%emhhﬁh&ﬁerﬁﬁﬁtlaﬁlm sequences
and CD20 bi nding nol ecul es ‘conprising a novel CDR or variable domain

sequence curitRtlydring aeqdds canrertherpy peedse theeppadilitt nfseest Posilcciiid kits

conpri si RgLLAR Q@Bﬁm nlpnﬁu‘gé AGedpmei ns or nol ecul es conprising them | n sone
enbodi nment s, ﬁ bl ndi'ng nol ecul es conprising a _novel CDR sequence or

vari abl e do rrammls BHWNmyhed"rrstaﬁAhm l?eg@ﬁww?dw@ir Ripica! BEpABROCher eof . I n
ot her enhqei; RN & rf&&ﬁgpmgtﬁs@ A8 %%ile&%éxc' RA B inlwhishBdriabERAdHafs of

i nmunophar maceut 1 ca In sone e dinents, the antibody or SMP is
humaribz e dhedreavicanddightduing ofamugeghEB20 marhevise Rusethie thokpaonstali on
sequences, 0 bi nding nol ecul es of the invention bind CD20 on cell,

show CDC JQE activity, deplete the CD19+ B cell in blood, bone narrow
and | ynmph nod @910k ebivaddition (@20 hag aish been tergaisd bgr@mlmmua%hmmeuﬂeme t he

D091 €55 B e RSIIR P RSP COSI S AR EDRR ) 10

nol ecul e ntion also are us tect a y the
presence tbﬁfo@ﬁﬂradmnméidb&sfoekmlesﬁ eedf lymplmmd @©12. X blpeled ami- QDBQ ol ogi cal

sanpl.e fro I H Figure 1.
B nahg. Ry HRBE g bR b b fiod dFpde il e By AL . Pt

f r om buf fayd beatt cmeemetamsbafEendovﬁ;drhTa Kegdin @yo/at 1889,20ntERT48t i on of a
variety of ant 0 I : zed by
fl ow cyt onet ri/d0 n 01515‘ |Sﬁ'8y’l a@?@‘g\l da?gsﬁghﬂgAﬂgdgkﬁa%hﬂtfg%%\%él}%gghy

speci fi c)chmEai&ﬁ'uxaéy ﬁmﬂm t@MnFénV\anl Sqmtient$ a‘ithﬂyﬂ@n@d@pu@ﬁmhe@@tosus (SLEY0015]
Figure 2. iLtor c a to as
18011 or ok ool R e Rt bPELs Pl e it Rk SRR

Ly nplrsmasne iniBiad QIR ITEEANSRCAT) U@Bﬁbﬁé\@ﬂ&%ﬁmx patients fe@ﬂitﬁllorﬁllgfgm en 8A- 3B.

Conpl ene tp ol Ci SS ggéntg—y—}%&;ﬁa— s B
cells m?ﬂ‘"ﬂmgﬁgé"ﬁ Th n?;ler‘ifl b %@g g%?ff’gatfeﬁ‘g f%"éc"g? up el ggman sera
(Qui del ) HIPUXANbatipoangy/at (r@ﬁos@emendeaﬁ:howas;na&aammeqe,uyrehBHheelzease from
cells (Prone B ceIIs 5X105 om buffy
coat wer é’ab‘l‘"gs E%& Hgvgﬁvgp@alemﬂ ‘ffx é’ %%Jdif (k‘@(ﬁq i for 10
mm at 37Guonfizt i - CD20 SM Ps at the i nd| cat ed concentrations and serum (10%
wer e t hen add Af t er r i ncuhati on, cel th s, .assessed by

7- AABYst ai ni ngﬂ%éﬁh fif 8%’?’ F N ’éer‘fglt‘i/gfivglof’ [“Btfi#ﬁ isﬁ‘fﬁlv‘gc '2!5@&% These in
Vitro st yghi@sled GraRghga pRfdrdtd, nodd @R0kipedfc biRdiAg molecules that do not cause,

or have a reduced potential to cause, a HACA reaction when administered to patients who are

not immunosuppressed. In addition, although there has been extensive research carried out




10 dose-dependent manner to CD20+ B-cell |ynphoma cells and is able to
bring about both Fcrediated cellular cytotoxicity as well as

conpl enment \,ﬂgﬂﬁé}g@ﬂg cytotoxicity agai nst CD20+ B-cel I%ﬂ@ﬁ@%ﬂig@rget
cells. This denvrstration of effector functional capability may be

i nport ant t t he. abi of , 018011 to |

| ynphona8® “RP %Hﬁf%h\?ﬁ%’ %B%ﬁ&sé‘hﬁmséy'} lﬁx&%%?%r%%gﬁﬁ%ﬁqgggﬁeﬁst SU- DHL4
B- Cel | Lyraalldtsmemhd;ﬁatecﬂﬁlt&beﬁemﬂ e«sﬁ-:-attwinependent Cytotoxicity of 018011
Agai nst BJAB B-Cel | Lynphoma Cells. [0018] Figure 5. Antibody

dependent cytotoxicity assay of anti-CD20 SM Ps. BJAB | ynphoma cells were
| abel ed with CFSE, then i ncubtMMARY OFIWMBINYENHON vat ed human PBMC.

Cells_were stained wth Pl and anal flowc E+

20cel Ps were Qéﬁs ’?Wt‘%‘b‘iefatedé%f‘ VCFSD%I’"@B’%T geE ﬁ'éa}/%rﬁuéﬁx“ 0

Fe- medi aiR@ndsRlahd lradtm@tt ¥ B Ghekdiateall diddd 20 Add dkgﬂitimai inSldbbledt iBneel | Lynphona.
B. Fe- rredl at ed Cel I ul ar j,yto(ti icCi of 0}%8011 A m)s B-cel |

Ly nphomathersst ingladiorg bif gy fippited ¢ A&)Ei'i] g‘i’ﬁﬁlsﬁgfl YRi4%os B cel | s.
[0021] Fblg!-lf efadsis DRV oL Oémtfdimaitd, mﬁﬁ@ntl&ﬂarbgrﬁeﬁcﬁel fiegvy chairDDBRUMAN
primate th 2LM 20-4 and 2LM 20-4 rF(gﬂ[ronst rated effective depletion
of peri pFaPgiccEbgtchaind R pqauencss, HB 3, fogueness comprising the, o ¢

conmpap abert Rqidintdbenn CD2W1M&5@T&%B@¥1§@QQ&@@W variable d¢:R8ir2] Fi gure
9. Depletion of bone marrow CD 19+ B Cells in n?(&éhurran rbrrabgﬁ Bot h 2LM
20- 4 andsFLfcogwgleln peidsevegiorp At Felsetpmpositiens apd kifs praptisyie B¢ e marrow
CD19+ B Sﬁnhing dbﬁa:'ﬂ@ﬂf RN YolipRbifg tRAL ThSomé chBatfifc@sMRACEDY Bindliag Ri t uxan.

5 002 gure 10. Depletion of Ly h Node CD 19+ B Cells In

non- hurraﬁw&raiﬂﬁsa%@preﬁlgw oy i@*aeqaﬁ&eﬂmrg&eﬂomﬂn igan a@WBﬂ%P%& ed effective

depl et i opnREn bR MQARNGRESSY. 'ﬁ]@lﬁl:ﬂe?nﬂcﬂm%’fk‘ MHeEROYiAdIRY Molebiat isiaS at | east
conparabl e to Rituxan. 10[ 0024 gure 11. Phar nacoki neti ¢ bgéPK) anal ysi s of

2LM 29- 4smpalimodweripunpngphaneeep ab§ Mbroingaee smiREsniss he pntibgdwen$Mitst r at i on.
PK profi ts%nﬁﬂlz&Md%gn'g’rl?éQ@u%laMe%Qelﬁe HdeFBriddng c@ﬁ’éﬁ?ﬁ?é@@n%e&&nééﬂarh&f

Ri t uxan. ure 12. Effect of 018011 and Rituxi mab on
Ranps Sub®aP ézwémgsn@@uké ﬁé@\e awgtlcrzslrlacbppgﬂ et c¢lh shegy D€ d AL GE é‘é‘“tY=

[0026] F § I haed

Subcut angg}%@t)}(%ﬁ:ggl?gf%/ge\n%g%) g@@l%ﬁgglaﬁﬁw%?% Nud‘éﬂl\ﬁtdc\ilae%I ﬂgéolll% 71 F| gure
14. Eff ebnncmﬁrm@»@]!‘ﬂof eruscChEpra g ssion andicHiags gwlmmt@dmmmdﬁg

Xenogy af Esiallsi ; g ur vi val
Anal yS| sbg)?v(gm 0 f&%&s%{%‘éan nl%il tui(%\grﬁggseful 9 det&&gg@%gﬁl neo ri:gk)?‘éer?ografts
Est abl i sh&@D2homsllnexnkeseieg Mewe for28ample in a biolppiwp! samglerfrom & subet.vi val

Anal ysi s of 018011, TRU 015- and Rituximab-treated Scid Mce with

Di ssem nated Ranbs B Cell Lynphoma. WO 20081156713PCT/ US20081007464
100301 Figure 17. Det eBRIEGKH DESCORIFARON QF iipHH BRASINGS| n Bone Marrow of
Scid Mce wth Dissem nated D sease. 100311 Figure 18. Survival
Anal ysis of 018011-, TRU-015-, and R tuxi mab-treated 5 Scid Mce with

Di ss@fi nat ed MBL4]DUxRe Di Bihdigg of antg€DZ2 SMIPs/wphiormey B cells. Primary B cells

isolated from buffy coat were incubated with the indicated concentration of a variety of anti-
CD20 SMIPs, as specified. Binding of SMIPs was analyzed by flow cytometry (MFI) using
labeled anti-human IgG-PE antibody (Fe specific). Ec50 of each SMIP was calculated

accordingly.
30

[0015] Figure 2. In Vitro Growth Inhibitory Effect of 018011 (also referred to as

18011 or 011, which are the identical molecule) against Human B—Cell Lymphomas.



[0032] Figure 19. Effect of 018011 Admi ni stered either .Intravenously or
Intraperitoneally on the G owmh of Ranbs Subcut aneous Xenografts. 1010033]

Fi gure 20. 018011 and Ri tuxi mab on Non-irradj Sho@nd4kf r adi at ed
Ranmos Subcut ﬁg%@gf%g §<enogr afts. 10034] Figure 21A—§]tf§: O'f\%aﬁ Tunor

wer e sor ted i MORE): (kAo e BimenALdRs RGeS YERMAY AR BRGSO | Unor®

vol une f gMieach: Rpnas(B MSmqﬂhm&heﬂtwnthnfCDﬁ)rSiVIiRsemtfedards%uarmfdi@f{dss 0, 2, 4,

13008 or PHOE SHAQIFE 1 AEORRATE Eal TR PR o 0T LD FSRBE. Tamor

ver e neaselsgProRfegh ke, i Ghimakyethnals cells (3K B0°F @ol4palrfrabi Buffycoat weelpive Was
cal cul ated using the fornul a: V—1/411en g wi dt h% 21. Once _an _ani mal
88%3‘?

was
t aken? ouincgbatgdiwitsaniichurepn R antibedy Gt piaats hy Wk PFeeMIEsy ¢t s,

the val ug, éngngrc%%@&% kiR an\a%faﬂ?am v&me@shdt:@r WREDS, S-Bgﬁ'qhéu%a@cfne shown
only throug V\?’l |'ast confrol mce were sacrificed

100351 Fpgiud@tmams;edWMAD@tmar@rﬂqmwwgaaaﬂaMS@e at an Early Tine
Point. Mce were treated and nonitored, and tunor vol unmes were 25determ ned
as described in the legend to Figure 21. Results are shown in ternms of
tunor volunme of individual m ce on day (the last tine int in which all
m ce were aliP837)(iKigwe 4AeAthilihgss ’@MW’&S’rStWS@ﬁﬁ‘OWY“FﬁB?t\W&&dIb‘?ﬁsdéaon day 8

rel agpve gt Aadhdbhtbhdnher ém&mwaﬁﬁﬁ&g G468 aqglaqo gﬁﬁ’é’zﬁ)%ui’\&ftl?Fc-
determ ned using a one-way A Dunnett's mul tipl e conmparison post

test (fomedisiedasiidaeyipiaieitiar yell speorarieraentcisprndent sy lobprity aRaDsLEINGH | pl e
conpar SQ%H%G Ifoﬁx%ttargétQ:Ell@lThn§3é?r%nsﬂﬁlo%‘@f§ﬁe&&%foﬁﬁ@§ abl W@S for all
pair w se conparisons are Indicated. WO 2008/ 156713PCT/ 107464
[ 0036] Fimpareniag fezidity SRSV hio ipkibit arpvaly eShuptanyj-eell fvmatn@es \mth TRU- 015 or
HuCD20 S t

u . g%ﬁglse @ﬁeﬁéﬁ&egn E%@ﬂ#@tﬁ%@gl 'i"A fn@\dSU mchk”&h ng?{am COfd. €

determn escri egen |gure . Tunor “vol unes wer e
det ed fri nBdCampkmeritD@endentSytatonsdtk of ¥ &m r)'&gmnstrBJn%BéS@Helpmnhnm ﬁatls
nonitoring was switched to once per week during time periods when all mce
remaining in the study had no pal pable tunors. Mce were sacrificed when

tunor vol unes reached nore than 1500 nmmB (or 1200 mins on Fridays). No mice
were found del818)r HHgwre p1artthedy depcadent eytplorisuy gssay of anti-CD2¢ B Fi gure

24A- 24C. Bﬁ’sﬁ%ﬁg@% Ofis WAt RIhefeh SEMM RS, MR EnclbiBd wivh SRIIPELR LfigAied and

moni tored, and tunor vol umes were determ ned as described in the legend to
Fi gure 2huma PR)Se Grlls wersrtsinedveth Plandapalyzed by flow aytontesy. @nly§iSEabl e t unor .

Tunobg VoL Rs MiRsddabelcidagd. at least 3 tines a week 15 (MWF) with the
exception that nmonitoring was switched to once per week during time periods
when all mce remaining in the study had no pal pable tunors. [ 0038]
Fi gure 25A-25C. Mean Body Weights of Mce Over Time. Mce were treated and

noni tored as @epyqr imgde bA-dE1Q. b@&eea@tédcce‘ﬁh%t%%m@%mmﬁugntga& yese
20determ ned on the iIndicated days of the study. 0039] Figure 26.

FI ow Cyt Bgdh-eclidyampiamaoR- Be-medpird CelplapCyigiaxieity oB8 LY 1 Awaimst Ramass ol at ed
from Ramps.eB1GRbhody MPhoMa Xenografts. 25[0040] Figure 27. In Vitro Gowh
I nhi bitory Effect of 018011 agai nst Human B-Cel | Lynphomnas. [ 0041]

Fi gupe 28. Effect of Cross-linking of 018011 on Activation-induced Death of
~ Ranpbs B-Cell Lynphoma Cells.

[0020] Figure 7. ADCC of CD20-SMIPs against Ramos B celis.

[0021] Figure 8. Depletion of peripheral CD19+ B Cells in non-human primate.
Both 2LM 20-4 and 2LM 20-4 mut Fc demonstrated effective depletion of peripheral CD19+

30 B cells in non-human primate that is at least comparable to Rituxan.



30 WD 2008/ 156713PCT/ US2008/ 007464 [0042] Figure 29 is a table
sumari zing amno acid residues at several key positions of the exenplary
humani zed idues listed under the "H nge" coly dotssl NE

r esi dues f%gos.%?'%ns 220, 226, 229 and 230 of SEQ ID A LT R
in the "IgGl Fe" colum refers to residue 331 in SEQID NO 61. 5 DETAILED
DESCRI PTI ON OF THE INVENTICN | .Definitions [0043] In order that the
present inventd i d LELAB.Rr e first
defined. Addi Nﬂgﬁla{*ﬁé Ehi erpgeﬁlé’ggﬂéd“)séé'w‘]‘g ?‘?@h’?é’ﬁégﬁ%ﬂt"ﬂtﬁg’ fpiiRat,

descri pt iBath 2LM 20 4 dnAOAMN! 26-4'1ORIT cbmodstngpdmﬁﬂeml depletiocafitdheigpatrowvar i ous
enbodi ne e.inv tron JS i CD20- bi ndi ng
portion gﬁﬁpg ﬁgﬁﬁT g%apﬁgn%P éﬂrgg?%ﬁ8r F%g1ly exenplified
herein. A type of CD20 brndrng nol ecul e contenplated by 15 the invention is
an anti body or a CD20-binding fragment thereof. A binding nolecule may be
nodi fi ed acco h @ggr i t to i nprove
its binding a'ﬂhggtﬁ@u¥§b|§% %@égl 6@%?&|Cl?ﬁf3c£ﬁg|§%ﬁ¥§ gl|1ts

i mMunoge priciatey Botto2IaV 26+4 dnds2Ig¥i2@et ont Feulvoonsrasedeaftitidve depletionpefdymph t s

P e rphYchilet BeaROfhoRhu A bASALINR 1 RUE0nIRANE ICREARS Y LNt uee,
for exain no acl uenc cations o expression as a fusion 20
pr ot ei n. Such fusron proteins are al so binding nDIecuIes according to the
invention An exenpl ary binding nolecule of the invention is a snal

modulygr i mnm &tlétl 1C3harh3 %lp Petic (PK) ana r)gg%ﬂZLM -4 8ldMi o Pady”

refers to an obu In or fragnent enconpasses any such
pol ypept iFdén @mnplplws mgnkeys afier Iyeqdnmnrsrcﬁnng PKm@m of .My R0-4rand BEH20-95 The
tef”"”Chﬁ9%§m%%5mhaa&gh)k&ﬁaﬁﬁﬂmaﬁ pol ycl onal , nmonocl onal, nonospecific,
pol yspeci I'zed, human, single-chain, chrnerrc synthetic,

r econbi nant, hybrid, nmut ated, grafted, and in vitro generated ant i bodi es.
[ 0046] The term’ "anti body" al so includes antigen-binding fragnents of an
antibody. Exafjhsf BEudnb! gﬁ&t@f@womgaﬁmamwoﬁ Rethsfibcibifeod € NOt
limted to, Fab fragnments 30(consisting of the VL, VH, CL and CH domains);
Fd frlégnﬁ?W%grQﬁ:bEﬁﬂ isheddn BalbfapdudgMigad CH | domains); Fv fragnents
(referring to a diner of one heavy and one light chain variable donmain in
tight, non-covalent association); dAb fragments (consisting of a VH

domai n); ‘i solated CDR regions; (Fat:02 fragnents, bivalent fragnents
(conpri si ng tmzﬂabF'E‘r‘rédgreﬁ%“’aW%G&?f% 13p¢RiGIDbor§emas4 | i nked by a

di sul phi @gpdiindeR ehokhfs BHRGRNEERIEINYC Na&HMidr ef erring to a fusion of the
VL and VH donmai ns, |inked together with a short l|inker), and other antibody
fragnents that retain antigen-binding function. The part of the antigen
that is specifically recognized and bound by the antibody is referred to as
the “epitope. [002400FigdreAR. emdtgemsbtndimgotsmmneib @Randsi - CD20 ant i body
of the |nvent|on c n be Eg d by l@g&ﬁonal bi ochem cal techniques,
such as ESHOSHARERYS Q@Eﬁ fta @ ¥%chni ques known in the art.
These fragnents may be produced by proteolytrc cl eavage of intact

anti bodi es by nethods well known in the art, or by inserting stop codons at

the desired | ctors r.ec d nut agenesi s, such
hs 10 arrer cPEbk ofRsd s SRl GnRo L. LR SaR Rinfinel PERRRRS o
produce SE&&&@EmBD&gﬂ@ﬁﬁ§ﬁmﬁﬂﬁh@%@mmhﬁthapaun di gestion of antibodies
produces two identical antigen-binding fragnments, called "Fab" fragnents,
each2fith a single antigen-binding site, and a residual "Fc" fragnent.

Pepsin treatnent of an antibody yields an F(ab')2 fragnment that has two
anti gen- conbi [00R9 skipes lérﬁixrvSalsMaIl)rsmﬁpasﬂ lg, DRUer16s andl Rinkimab-tasatadgen.

Si ngl e chai,n anti ies.1 d by joining Vi. and VH codi ng
regi ons &f@ ﬁeBﬁg%gﬁST"ﬁﬁgggﬁ?SE*%ﬂﬁe 0fmnker connecting the VL and VH

protein fragnents



100481 "In vitro generated antibody" refers to an anti body where all or
part of the variable region (e.g., at least one CDR) is generated in a

non- i mrune £lection (e.g., an in vitro phage dis Rhedel n chip or
any ot her rr\g(?kd({))?ﬁ‘i%lﬁﬁv\hi ch candi dat e sequences can be Zg&?ggszge@ f4or their

ability to bi o an antigen). This te I ed by
genomi ¢ rear r@ﬂ%@nﬂlﬁguﬁeﬁtl'aﬂetfgﬂ%ﬁghggf’? myﬁi’%}ﬂ’?%ﬂgf’%ﬁ‘@%ﬁ%ﬁgﬁﬁdi ng

f ragment MleswitnDissamieaePDissesean ant i body |ight chain variable region (V1)
and an anti body heavy chain variable region (VH; however, it does not have
to conprise both. Fd fragnments, for exanple, have two VH regi ons and often
retain 25 sonme antigen-binding function of the intact antigen-binding
domai n. Exanp|0831]ofFigmntil1§eSurbivaldinatysisrof§ b8l s TRU-815-zand Rdwdimabricshtade (1) a

(2) o Toaaer PR R T g S PR BR e SH ot 07 Gt e T ke

by a disulfide bridge at the hinge region; (3) a Fd fragnment having the two
VH and CH domains; (4) a Fv fragnent having the VL and VH domai ns of a

si ngl e arm of 30..ant i g ( Shsi@by » (1989)

Nat ure 341:54 -3%6)01?3}‘%6{? 'O%esa é%lgl%gﬁg?fnn?ﬁ%g?&gﬁ ?ﬁg%%alt]t e%lﬁcrorrpl enentarity
det er m nimgperggheally (CDR)Growttof{Rimas SsbewdneousPginagifls.(scFv) . Al t hough t he
two donmains of the Fv fragnent, V. and VH, are coded for by separate genes,

t hey can be joined, using reconbinant DNA nethods, by a synthetic |inker

that enables themto be nmade as a single protein chain in which the VL and
VH ré8i ons pal®33jo Figwe2008facs sf7A13p0MNd Rinpgeatoorenirradiated dph biadiatss

nol ecul e kRal&.gfaai n Fv (scFv); see e.g., Bird et al. (1988)
Sci ence ?ﬁ@gﬁg‘\é@%@“’%ﬁ% ﬁfst()n et al. (1988) Proc. Natl. Acad. Sci. USA
85:5879-5883). These anti body fragnents are obtained usi ng conventi onal
techni ques known to those with skill in the art, and the fragnents are

eval uat ed for ghgf\Ctiigire2NALNC. SAAR TIRBHPS1uASs BVE Timkaoh sRapDabodhrs. 100501
The term "hunman anti body” includes antibodi es havi ng vari abl e and const ant

regi ons 8veerheatingrilng! SAWNPIIVee oHch Uikt iieagBPIHEIAYES (NTH{ERB) Sishthah
S eqquceﬁelﬁ’ﬁ?m& VollEno} each %?du%q;lfa@ Qquil Aent SR Fe trdRRAIE diﬁﬁ?g b eg by
al. (See Kabat, 991)

Kabat et et al. Sequences of Proteins o

| mrunol o§i andl8 with Ki0gterof hempn beGdiRY-8h0. 0LSCOS (Hepenfarredrie aof80PRar 4%, 10 and
Human Se(v‘ﬁlcﬁ%?ethy}d&‘gtg&plrﬂo%l'efmm-l,&%ﬁ%@.'TuMS Rerai.antd pdies of the

invention may I nclude am no acid residues not encoded by human gerniine

i munog| bididated dgysquigne ealip¢rang. umen nodumaowas dalruiagedusing thytormawleiom or
site-speglij | 5 LEiQ1 @ i i 48 Yy - The
uran. ant CAGy S TVRACR! TdcP ol i Bl QerSATRE 0 o Bl Bt AR 8

posi 20 onsxaeepihmersdifiad limitarthawmiinofontiedast tigiod welumavas caripdforetrdoBetiltby t he
human ge i i 0 i r efi ned by Kabat or
i n Chot h?gsb:%é’g#%gh&gkgﬁﬁg{h tg(?fra%%lggt?oels orelt%ﬁgcrﬁéﬁaej'r vari abl e regions
of 1 nmmunogl obulins, J Mdl Biol. 1987 Aug 20; 196(4):901-17. CDRs typically
refer to regions that are hypervariable in sequence and/or form

structural |y ds4nedlehons.2A0uRsR0Bhfe; KRk LeubEREd On sequence

variability, esc in Sequences of Proteins of I munol ogi cal

| nt er est TinysPaelp dliceramsre tpptedfandimeniteredpad FumraryolBames wews (1991), eds. Kabat

etal 5cor i : j of i structural
oop2’ as R AEE J¥Erbey hiins REcA QB MR CRe ot Y BRRHAR IR B0 S50y 0. o
Bi ol . 22TunRrgYoRME;of Fdivideahinigeserday 84 the 1¢s1 0@ polENBOVIIcH «] mB28- 4638. Sti l |
anot her N AN, initd. . cylar's AbM
ant i body%n%}gl%}?(ﬁéﬁé% f[?v War e, pﬁl}#@%&%@@f%&@%:ﬁ%o% t a%{awﬁ%/%edré%ari abl e
regi ons Bddedigniienyditfiatenstspowng gpupeee deGrmyseknsidd a/oneeway. , Prot ei n

Sequence'@ﬂgi . re A ' Ant | riabl kNS~ | n: Anti body
Engi neer |Ang 'gb l%ginlﬁlg?nf E@Mﬁ B%%rg‘geﬁr%&g%%{f (%gﬁ%rggmnﬁﬂm.h!}%(}

Spr i Ager uveed agirokipirelukey g multijtd oot preistrspadesstr(fdyetl othiet pairvaspect t o Kabat
ODRs can gl LEROAL Y6l e LIRLEIROLESHSLAG. Siuichan described rel ationships
W th respec]f T tnbt hira ypervaria PEPd 00ps or 0 the AbM defi ned | oops.
30100511 The term "effective anount” refers to a dosage or anount that is
sufficient over a course of therapy to'reduce any CD20 activity, to
aneliorate one or nore clinical synptons or achieve a desired biol ogical

out cone. 100521 The phrase "inhibit" or "antagonize" CD20 activity
and its cognates refer to a reduction, inhibition, or otherw se dimnution
of at least one activity of CD20 due to WD 2008/ 156713PCT/ US2008/ 007464

bi ndi ng a CD20-specific binding nolecule, wherein the reduction is relative
to the activity of CD20 in the absence of the sane nolecule. Inhibition or
ant agoni sm does not necessarily indicate a total elimnation of the CD20




5100531 The term "isol ated" refers to a nolecule that is substantially free
of its natural environnent. For instance, an isolated protein is

substanti alybgz(lﬂgﬁ%gf cellular material or other prot %m¥§25‘9m$4ghe cell or
ti ssue source FY6m which it was derived. The termal so refers

preparations where the isolated protein is sufficiently pure for

phar maceuti cal conpositions; or at |east 70% (ww pure; or at |east. 80%
(wWw) pure; | gast % PO 97% 98% 99%
or 100% (w' w) [00%16 l?'gure 2%{ %ngﬁ{v %Pmerﬁ%ﬁekgﬁercgglgﬁ/%? o 1agent is a

subst anca‘RtLhaIS dritB a2 0AM S s Miteswérn trbmahandngoratomdmvmm sorder.

Ther apeut ent s proliferative
agent s, ﬂf"imeg?i’ﬁ?é%ﬁ{r%’élﬁ‘?%s eﬁcrfbcg thg'ie% [{0 de?lé Eeﬁﬁ %Tgor vgfr}%dle? viral s,

anti - isnf eakd ddaminethatlasast Anidich at\a@els(MziMH) Mththadxeemlhathatmdul ate i mmune cells
or i nmune responses in manner that nt.s, t eduction of the
CD20 act |“Qﬂ“fl91pliﬁ/wi‘slfé“ © OPESF ?”Eq(bqu”crj'g e Kg%suvlﬂéeg ags" %ehe i nventi on.

Non- | i mi trd':rﬁi@meg&fml: sadpid negaipable tihes. apbamtw&re sgefital wiree taesrcr i bed her ei n.

[nggS]sprYP R B B Ir‘i‘gorﬁg'la'éi &%&gk‘%hg@é IliS‘}/'h gﬂgt st anq%%%foogpgcl fic

bi ndi ng mRlREAEortshaificed febitRetehatds. upon single or nultiple dose

adm nistration to a subject (such as a human patient) at treating, 20
prevdgoting, curing, delaying, reducing the severity of, and/or aneliorating
at | east one synptomof a disorder or recurring disorder, or prolonging the
survival of t[Im3$pb]?1gmteZbayﬁﬁdPtmaﬁagm[ﬁa“umedFienMibmomﬁmce of treatnent.
When appli.ed to_ an |ndc| E’ d gflve | Ig}ed‘k,el,gheteglgmml stered al one, a

t her apeutfiE& Py UEptEd a9 MR a'?‘e PSR EHATC TRGTEdiEnt al one. When

appl i ed tdescab&bifihalagdndmg F@untemm;mcmst waﬂ ¢ops1dérﬁecmmefrdej’séltr efers to

conbi ned (Erounts f the . 25 active é gg result in the
therapeuthF n@ palpabie pgE hporyg é"feée rﬁnH‘e frshavs®ial 1y or

Si rrulltsanqpmrlf Bam{ﬁhae mv,mrmm Fmﬁcmﬂg\ﬁalshgtch‘ﬂdnbemhﬁt @8ektd‘mg:hgone or mr)]rg
CD20- specific i ng nol ecul es . e i ni stered according to nethods
of the |r‘i’\’71§°rﬁcf‘8 r\??& EH THEF Sadigeded e\fé“d&g‘?g}‘oféﬁg%ﬁmﬁ?g term"treatment” or
“treating" refers to a t herapeutic, preventative or 30 prophylactic
nmeasures. A therapeutic treatnment may inprove at |east one synptom of

di sease in an_jngdi vi.dual,.r, I Yinguthe rsenl ng *of a
pr ogressi ve d{dé)ggllsehigﬁregsﬁg%i%{'/%ﬁgp(’d%w %%g ok wﬁgﬁggﬁerg addi t1onal

associ at edated sebresitoreth® descabidianke lﬂg@ﬂdb@F@dmml $ody edighs va&rsubj ect havi ng
a nedj.cal, di so r o.ultimately may acquire the disorder, to prevent,
cur e, 2deldgym™ 'F%‘g‘ﬂk‘@eﬂﬁiécatfg@gsﬁ Sf"}/d Yand/ or aneliorate one or nore WO
2008/ 156713PCT/ US2008/ 007464 synptons of the di sorder or recurring

di sorder, or in order to prolong the survival of a subject beyond t hat
expected int sgnce ,of n CD20"

i s intended tgﬁfq’gl? ﬁg S ztghFelEWE@r?g%%?Eval%atmntoggggﬂ Fict xdm%bn]??@rdg%tl ation
antigen (C&Ilslsolamd\ﬂmmﬁaxﬂm%):ellDﬁaﬂmnm)éemgmﬁsed during early pre- 5 B cell
devel opment and remains until plasnma cell differentiation. The CD20

nol ecul e may regulate a step in the activation process which is required
for cell cycle initiation and differentiation, and is usually expressed at
very 28i gh | evil0d0pnFiges Rl aetVigo Birgwth IshibGpp Bifest qf O&¥Hmagonstbot h "nornal " B
cell as I B cells (i. e. those B cells whose unabat ed
prolifera |Hloaﬂ%2anﬁli hlgnfrgésB cell lynmphoma). 10 CD20-specific binding

nmol ecul es According to the invention, the CD20 bi ndi ng nol ecul es bind
CD20 on primary B cells and on B cell |ynphoma cell |ines including

NU- DHL1, Rano , nts,
the €020 b ndloe ol Bede T nd st Ty gt Al PhopHBRTRRENE
conpar ablf@rrtO@Bt-(Eﬂél Boggoghadwlisi n Figure 1 and/or bind in a dose-dependent
manner. | n various enbodi nents, the CD20 bi ndi ng nol ecul es possess one or
mor e 3roperties selected from conpl enent nedi ated cytotoxicity (CDC) in
primary B cells and in at | east Ranps, SU DHL4 and BJAB cells, in sone
cases with at | east 40% cytotoxicity; Qnti body- dependent (or Fe-dependent
cyotoxicity (ADCC or FcCC) in at |east”20 Ranps, BJAB and SU-DHL4 cel | s,
that is dose-dependent and in sone cases with at | east 40% cytotoxicity;
mai nt ai ns CD19+ B cell depletion in bone marrow and | ynph nodes for a

| onger duration than RI TUXAN(r) or for longer than 8 days and for at |east
10, 12, 14, 16, 18, 20 or 21 days; reduces the growh established xenograft
tunors in a nouse nodel as described in the Exanples and is protective when
adm nistered in the early stages of 25di ssem nated | ynphorma in various
nouse nodel s, as described in the Exanples.



[ 0058] In sone enbodi nents, the a-CD20 bi ndi ng nol ecul es are Smal |l Mbdul ar
- I mmunoPhar maceuticals (SMPs). In one aspect, the invention provides

humani zed i fic binding nol ecul es. licants i ded 57
%E%%?Fflc% 9 App ?é¥ﬁﬁ$mﬁk9M&ﬂ

novel blndlng nol ecul es that are useful for treatnent of

nannallan sub i nc d|n humans .and 30da ) -k nyention
al so prOV|des(ﬁg@Ieﬁ§m§ %aﬁéﬁTE@nQﬂ%38Pﬂ§mgﬂﬁﬁﬁwgggc ?éﬁgpﬁﬁ%ﬁé
mol ecul esfthe exempimﬁz@xﬁﬁﬁiuzéd”SMHTst Riesideusitiod under she “HingeCOA0maplepicfthe bi ndi ng

nol ecul es ¢ e inyen We soci ati on
rate, and®SpEt WP%%FQ“?%&%&Q’%SWHQ#QW%&% g@ofé 4:’%?3255?‘7 L%S%%/ 007464
[ 0060] | rFetgdltudh Ref@Odiia®i ™39 in S§HE IDMM@NG1zed CD20- speci fi ¢ bi ndi ng
nDIecuIes of the invention are antibodies, in particular anti-CD20
nonocPonal anti bodi es (mAbs), or antigen- blnding fragments thereof. [0061]
A chineric antibody ipEEMIEDs DESERIPEIONOPTHE INVENEIONed from different
5anti bodi es. For exanple, a chineric antibody nmay have a variabl e region
and a constant region derived fromtwo different antibodies. The donor

anti bodi g5 mapREitibhom t he sanme or different species. In certain

enbodi nents, the variable region of a chineric anti-CD20 anti body of the
invention is (a3 unR‘diderehaythe pli’ﬁ:téliltﬁhﬁ/en(imfmay mbieneadllgmndﬂ’rstomhcdnaimn and

human) and t he constant n, 1 Th u ed CD20
bi ndillg rfBMmser g dﬁ%‘“"tdhé“q%ﬁ ’R‘t‘i @H‘“BP%‘HG F%g?‘ﬂh‘g’ S%af‘{mﬂé urani zed
ant i - CD2Qegip h@pdles I n one enbodlnent t he hunanlzed antlbody conprises

heavy and/ or ht chain ggES ggnanl ed ant. d t(ﬁ

i nvention (SE@ ﬁ NBSLDZ0 "&ﬁﬂ"lﬁ‘é‘ Feerding tog Y?El‘o}’sledﬂ o SR t}I’amawor ks and

ﬁonSt ant &ﬁ\@giuﬁig§ gﬂfole%ufélbﬂgl@nﬁfi@@ggnﬂ Hxﬂ%ﬂgﬁil’@lcﬁhﬂlthdhun%?ﬂgg?20buﬂﬂigl ng
umani zed anti bodi.es are disclosed in

5. 585, 0ggROlERulsGRECHEREY GXasRplipg Borein @Pasﬁé%%@e@ea REdecpls o Eted by

i ncorjgor Qﬁtﬁ?héi‘ﬁb@!srbntaﬁnl&ﬂfy%? £ 0PR0IbhdilStraitent @k¥of. A binding ld&3k may

Anti gen-bi ndi ng fragnments of the antibodies of the inventiqgn,.that retain

the bi ndibagosh @é.aﬁq%qhwwetb% stapgad {n e A HBRGKAMRICe OMPEOYe S PGB i n t he

i nventi O'M“ﬁrﬁ@t toGRPrL ﬁ@bﬂ%glffcﬁ;agmmxﬁlsm ns:inuﬁl@no@éﬁ&lt}ako Qfer fisdffecheavy chains
or light chains, variable regiaons, CDR 20r.egi ons_ of anﬁ 20- specific

ant i bodi danciierscanilios i impra@iets availability 1PG%IZPPYI°ﬁa%6‘ﬁB”%o%H° d1cation§y rani zed

CD20- s peGhfyiifcl At f&@%@é b} VR GhdneO meAHIRALoRE 5t dxpResiBRYYa ﬁlhnahn CDR3, the

|l ight ch alﬁ CDR3] or both, of any binding nol ecule exemplified in the

sequéfce prateini Suchdisiomprogisiarecalsd kinding mokrwetrcserring t%?ﬁ’?ﬂ?‘f‘?P?fb 4P HCDR3 and

an LCDR3,, % 5 %{alﬁ%{ﬂ@m LB RABRIONH @ﬁh‘él?m@éulg'lﬁﬁrﬁxheﬁﬁarrﬁme@fddi es in the

- sequence 5 |st|ng of the application. In sone enbodinents, a humani zed
CD20-spedSWﬂE)ant|body of the invention conprises the heavy chaln CDR1,

CDR2 and CDR3 by Lrs (PR AR OB odfaghlcht SbroCRIES Of a

bi ndi ng nDIeche exe'Q?ﬁ?fgg I n thesse uence ﬁlstlné aéﬂe ap%flcatlon or

t he H@Rbn@ran@lsetmwmﬂmgepbée ¢cr1m:msmgfan@n@gw andie @nmlt @féqlillaéﬁ bgdy. t he

sequence -hi o] LSH \ .z ed

CDQO(:‘?'rsE;pe(;‘:'h%':glJm %5%§§Sﬁaﬂhﬁ! ﬁ&gﬂ#ﬁ%ﬁgggcgﬁgaﬂ?ﬁﬁﬁd l%%ﬁg%#%ﬁng a heavy

chain varhuaiahmd;ibmaam ,smalerqhgllnt cfr;dnemqa syrdlratiaireeonatoneat, rhybm'd wattaied, gfafiad.bi ndi ng

nmol ecul e £xe 1fle equence listing of the application. Al so

enconpasse 'b b?ﬁmwgﬁﬁg%%Fﬁﬁghre humani zed anti-CD20 anti bodi es conprising

any VIl shown [0&461 h@hesewéméosﬁ)r”a!songpluﬁesmrl@eafbpidimgeﬂrag@wptsa?rﬁyn aitibediown i n

t he sequ

(1 2050561 5055k 1E FBRASBRR P FETRIIAL 198 imish V1 1 and .

30 (con51stmg of the V1, Vyu, CL and Cy! domains); Fd fragments {consisting of the Vi and Cyl
domains); Fv fragments (referring to a dimer of one heavy and one light chain variable
domain in tight, non-covalent association); dAb fragments (consisting of a Vi domain),

isolated CDR regions; (Fab'); fragments, bivalent fragments (comprising two Fab fragments




shown in the sequence listing of the application, or antigen binding

portion of such anti bodies. [0065] In certain embodi rrents, a
CD20- speci fic_ binding nol ecul e of the invention is a CRZdIQ %"8 smal |
modul ar i mfhBPH&Pfdceutical (SMP). 5[0066] A humani ze SM P of

the inventjon contains three nodul ar doma a . hi nge

domai n, ARk ahisulpbids bridasal the Mpge region); éﬂ%cfffif?@ﬁ@éo ﬁggnﬁfﬁ’ﬁ r‘rgf'"GOrral n of
an anti - §R2Qmelk RirkEa {o@ahérmﬁﬁm éh@ﬂ m&&prahaeﬂleaan\iuo@oﬂrgnmnmﬁataemih domai n.

The hinge domain of an antj- M P of the |nven rfor

conpl erreﬁ{*%e?*bﬂlﬂ‘mgtffl@ﬁ‘i@nb?h‘bPWfth“ée‘? fhatds ppegificp (e %@\%@ﬁ“?ﬁ%"'ﬁondl ng
donai n alggt};k(ggglg&ﬁt,@lrefeqlgm&tw«- flogd.'s0 control |l ing association,

mul timerization, ﬁe ef fector . domai n_of a_hunani zed antl CD20

SMP &f the i [Wé'ﬁt uesmawlean@m%wguf%rr@n@fmam iR antbady SEHY BeEnthe™n, or a
non-ant i 'BQH%dQJeEng'cGno%&&a?%aﬁméal fRGh iR sucH ReenefheeiMagd@iei n det er mi nes
of

whi ch type ne cell 1s activated and regul ates the bal ance of
ef f ect or rqcambinet 3N 4 teshoigees kopye inide g These fiagmenty wax be PRPEsEddy ant i body

depe”de” et %%favégg of ¥ %%SH:Eé’b)( ABERAs W11 RN iR MR, SERERseMg

cyt ot oxi |ty ector domal ns al so can be engl neered to regul ate

SM P dr ugtopmddansrarthe desirechlocations in thoperyors Fies Bierfiichly HOHAGERESESF SUsP &M P of t he
i nvenpi ngt lhg}éx%dﬁ&er?a%rfra bfs Bi fekh ng }ﬁr‘?gg'r9é?§n toPiSdhc@Fabg) fralhedts! | ght

chai n and var'l eavy chaln binding regions derived fromone or nore

i mrunog| &budxamgle, R&;@B@lgﬂétymw@n&b@mwﬂ)@ﬂﬂ tyoddgntiee @pigepybindivtker pepti des,
20 whi ch t Lijbl e W th
domai n or%%&%ﬁg%\glﬁ ﬁg agﬁ“}ﬁP }e;hng?& f‘%lrklégééjg%&s:ée){jmgn t he

d y4Ser ['Feikergnwot iMepsis Ucahmast O(f @h ynm@dy mwldﬂmf@brﬁ;f_fﬁmw thahpastivaker shown
in the se 8ne be used
in the co% cgm% m? Sﬂg]Srqglsen i & EAI ?@éﬁbﬂg%@g%ﬁéﬁé‘f %\E/d’%ﬁ3 C%Ha@l:dgl{%(gg%rl bed in
WO 2067/ i:ih@%@rodﬁ&[dﬂ@@&]]mgr\h,smde%emm mpinnswith i BNg thdi engodts aweptidsonpr i ses

a humani aj,n_ | erived Fv product, which may -
i ncl ude ;f‘?’g? tb“&rtpl 9 ; ﬁqu%é'gggérg%egl munogl obul i n light chain
vari abl e regi mmand Iabzkro(yenaatpd)amlhody'bfefea&toIaeanﬂbodmevhnmaﬂmmgmtbbf.ﬂhcn heavy

chai n vari abl e region, .joined 100691 The msu n of a
humani zed®. i‘? f-e%:ﬁgée St &;:a fOnF @h)ﬁ%%er{’ter geﬁl Tay BE Y tsglrg(gtfqn “§¢lrring
pepti de, nawmubaﬁged;s@rayg&aetn oy dr}&ngngieﬂmemediupehnth cndidare saqueacdsicha bé al

pept| For hi nge o] bed rlvedfroma

mABol SBERT ay e < gty P S S s R GGPIRER Ph heavy
cha| n Se@b&ﬁiﬂﬁ@rdah&igetn&nthﬁspﬁmuﬁﬂ @ilff or form ng intra-chain
i mmunogl obul i p-domai n di sul fide bonds in CH and CH2 regions).. e _hinge
regi on may al @Sgﬁa%’b%m&’*e’f‘ PHYIRS agB\‘en'(‘ié)"ba"} may %‘gmgf'ﬁeﬁﬁa%&og%?‘g]fﬁtﬂ%lﬁ ani no
aci ds, 1SariabWQedi0R 8} 26d ABREHOWBZA0B LR dhrihbRoegion m)almvdser it So&2ncam no
acids, 20-30 am ng 29 am no aci ds)

d
an i rrrrunB@‘fedBﬁ?‘?’W'sﬁ CI }ﬁtffzaég’eﬂtﬁ’aqoﬁe’?‘aﬁﬁ’?ohav&tﬁgSﬁ”cf?ﬂ‘?’if apgﬁé?‘blgﬁa"és havi ng

hi ngesf ugghi Siged-BRAM: FaR1iEH BREhO iRy aﬁig&@-biﬂdﬁiglﬂéﬁla&mm% dsadtipeat ed
(according to structural criteria for assignin artlc ar residue to a

par t i cul AMddgrEEmerthat arhnyibod eludg (52 kabasman A HBOngy ngvplpnt frpementhaviieni ng
i mrunogl gRuli v,do drt: 1&1&1& RS(2h Redbh) fr&g@m\t Iablaamﬁt fedckenl BEBAG wodabt he

vari abl e donain, he hin ge dona umani.zed anti - CD20 SM P of
the i nverﬁf@g@wtﬁh‘}l‘eééyadﬁﬂ% bﬁidgfg@ t]i‘ee]@F%‘PrfeglP“ é3)af‘]’1ga%‘%@a‘f‘%i 6EVdf t he

heavy ch%%@tﬂad&uaﬁa@ (a)rmr»b@&@ﬁaenk Haﬁﬁgo‘ﬁsimm ¥, @8R RInk 61 Mdn@e BTBMachi Nge
regi on, the hinge region may be m an man 10 i muno Ioullnlsotype

such 38 hﬂﬁtﬁ?ﬁ?d}’d 4¢ﬁﬁhﬁ6@1‘%@f‘]iaﬁie(‘ia' =(=,(1939£Nﬁ{ﬁ’iﬁ§ful Hdr346)hgd hagy¥s,. or 1 gH). |
I'n Certauam%b@%m&aéd cBthlemeﬁ'tgﬁ yQ@fEBhﬁ&ungE%i @Ry%@@asﬂ R cH¥HFQI ne

resi due. I'n sohe enbodi nen hunmani zed an he i nvention

conpr i seéscBvhirgeughbeine fomaiys ofribe Bf frgmusnt. s awd Vav a3odes fopby feparnte] A
humani zed, a0t e QR YA, Ring REorh BUER DN meMBERLY S sPMthdiicinkBlnam no

enables them to be made as a single protein chain in which the Vi and Vy regions pair to
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15 acid sequence of a constant region of an inmunoglobulin to provide an

effector function, preferably ADCC and/or CDC. For exanple, the effector

domai n nayv§9ﬂ3£,%e the sequence of a human inmunogl obplip gdopain, or
3156713 /s%%ﬁﬁ

My conpris n T mrunogl obul i n CHZ and CH3 donai ns. I rrents

conpri SI C112 | ns, r

di fferen V?E}Ffﬂ»ﬂhé‘aﬁ“g*ﬁ HORD as Fmg ﬁgﬁh:gi%:ggys&eé Qﬁ‘ﬁh thde(?ec or 20
domai n nﬁg{e@@m.u:saeumemmqmmes (tﬁSBﬁPMnﬂm iAmdrﬂarglléﬂdLﬂﬁ B79¢§B8Y113 and
CH4 regqi . 0072 n, certai.n enb domai n
of ¢ he AR wsioog EoPEET o ShS DG e S van BB s o vads Mg Wi <O

am no aCsldll SEEL BNGAd tRThghlent atdevaluMet] forduwectivh. irethe mnmamesmenn@tor a
VHNL pair ﬁ’é‘ forth in SEQ ID NGs: 1-59. In certain enbodinents, the hinge
domai h of ™MPA¥€SM Ps of the invention conprises an anino acid 25 sequence as

set fOft ttmso] SHR thia MmafAntidddy CREludésanabRiel ey ariitiearef doagbmr domai n of
the SMPs of the invention conprises an alm no acbé Wﬁﬁ?ence aie%(}a% forth in
SEQ | D Neglogpeqgrespopding substantigilyythupan gemmline immugaelp e SEauepers "hi ndi ng
domai N ofhe tASinsilVAiRS, 1Bf exahPie, ﬂl%&i’ﬂdsﬁibeﬂgmabﬁ%ala(géHHaﬁgl anl\{g9) hunan

i mmunogl gbul i n franmework sequences _and the 30. he ha| n CDE%IH ?(ERZ and
CDR3 ami PesuaRiesokiugicis o inprpplpsiea) ftgre $'%ci d

SeqUeH Cegnd PEmdH R divicf NIH eukHRGoroNE di1 e agp nﬁiemuﬁi‘an antSMst sethe edvesgtidn om SEQ
ID NOs: 1-59. In certain enbodi ments, the SM P hinge docgln further

Conpr | SeTBEGUHIBURE 6T e AFETBIH by GRmaB REFHE SHEHD RPUBREFUEPID. 61
WO 2008/ @36 fd-A ok m@@@d%zﬁﬁl@m or site- sye&:%ﬂﬂﬁtag@ﬂ@mé IMERS b8y efaud des

numer ous heavy chain VH, I1Tght chain CDR seq uences useful for
gener at | FytaEmD gLy The hurkanatibesty ran bevel abdeastmpe, t@’?aﬁlﬁﬂeefoub S MEET e of the

CDRs Shomdoms }éafacéce%#&@eniﬂo%u@eldalfe tmes meﬁaog@ci b)omeﬁﬁ‘lﬂa Rgerﬁmﬂbl ned with
a human amewor k sub-region (e | y human or FR4)

to géher mmmunpglobplin sequense| GDRs ¢ ﬁﬁi"-ﬁ'@e%l’ Kébﬁtéf in %@@P%L?ﬁke@ﬂodl nments, the
CD20- spegl fdnfealiof gﬁu% famh@weﬁaﬂzblé Péidu VP b @befdMIRAS 9 81dl BT C1 SRS froma
l'ight chain variable region,” and three CDRs from a heavy chain variable
regi on, ﬁme%ﬂ%(ﬁh@lhga@%ﬂﬂpﬂqalmr g gionethad ayp hyreneriablebRequsnee f r om t he

f dt
Cype of Tt i6mP SERAS:aoERE R P Ll I CDRD e B n i b L doe”
humani z edhr@DR€y, epdaseiibed i Seqliencys nbProwinsed Imomprogival dnieresia S Rgpartinentsequence
t hat 6 S 3}‘#%%9:%9% Fhhin FQ:%QE& g@b O%dﬁ;sfé%rt Fﬂﬁ' cﬁ'laitgm;&wggj QIAY FochBorforifrAuence
an

e sequence li1stin ation humani ze
CD20 S pehyphmrﬂd:lmtmglraiﬂbm @b desciiloraphyi @Oﬂga GBRse. g hehothireDsailos  HIWR) &l | y
i dentica {-antd, al ned)
shown i nk?ﬁg’@%eﬁge’hﬁ Asnt}é ﬂ‘&ﬁ}ﬁ q%?ld]s EE;@S%E{% ?ﬁllgﬁg E@ngﬂg%%mek nunber
of am nostagiadiss d're AhM IdeﬁmtmtEUSbéLQ!eQXfm¢ Mydeculnaln goli mmbbdibemg@hr@ces shown in
t he sequel ce || st nore CDRs,
fremonor B '%trwgael g?lnsclh%gﬁgeg uﬁ{conﬁQPﬂjpg%%hfﬁe re.lgﬂmp Bikh 8§B§atai ﬂm%?e %’ee
CD202% pegdrkiatly . g]di’mgzzm@dqewle embStrt;dmremwbmzts |oﬁnntltiaﬁy a’arzabtv ﬁbmaxm dnsequence

that is at .| east .80% i t assetfrhln | D NGs
1-89. I nHiB9aF Easiges ”"ﬁg‘ﬁp “"%‘ﬂ’e(bg el ‘?K HEmen %r"h‘% % 95%
96% 7%Ieﬁ&%r@}?%Bcdieﬂénts:aéscmiﬁedaméﬁqmme Fiaba @Iememcaeemﬁtn&by et forth in

SEQ ID NOGs  1- bl e econte of the

or esent RTS8 GhedyfBhnitl HutRRRH SRS BRF B 0ss.

[0076] Segpedceshehsdanidddbops. i dentical or honol ogous (e.g., at |east
abou 85% se e ldentit to the sequences discl osed herein.are al so
por 501 b o TN LT “elfheriB atrose® BB AT florpeS S CBL G Rt oy can
be about o %o 8%t tﬁflﬁrf@y 1968&10831%(3]939/%&99%{0Exmhlughlerone&|lh&fel&ﬁﬁllcadel y, in
connection with nucleic acleéig ]sub tantial identity or honol ogy exists when
t he nucl %’"&"%"lﬂ%é‘ﬁ%ﬁ?“ iP Oﬁ% U under sel ective hybri di zati on
condi tions (€go@s2] hinghphiasstinhiBFEsH " afy ol mamlﬁmﬁﬁﬂs@@ﬂn%&%ﬂthe

conpl ement of the strand. The nycl.eic¢ a i ds ent in whole cells,
ina cel ‘I”eldy‘"s‘é’tlemh’éfmi“noré’“?fé\”lsf’ g’l"l"ﬂ}“‘&ﬁ‘rq £t ]§6Ft8‘?‘/ %‘6‘8&&’8 ¢P29P e 180 pure form
[00771 Changes to the am no acid sequence may be generated by changing the
nucl ei ¢ acid sequence encodi ng the am Tho acid sequence. A nucleic acid
sequence encoding a variant of a given CDR may be prepared by nethods known
in the art using the guidance of the present specification for particular
sequences. These nethods include, but are not limted WO

2008/ 156713PCT1US2008/ 007464 to, preparation by site-directed (or

ol i gonucl eoti de- nedi at ed) nut agenesi s, PCR nutagenesis, and cassette

nmut agenesi s of an earlier prepared nucleic acid encoding the CDR, all of
whi ch are techniques well known in the art. For exanple, site-directed




54443 and Kunkel et. al. , (1987) Proc. Natl. Acad. Sci. USA 82: 488-492,

bot h of mhich are hereby incorporated by reference). [0078] In another
aspect, %gn%hgn provi des nucl ei ¢ aci ds encodi ng BhéslaPaly bi ndi ng
nDIecuIe o e I'nvéntion. In sone enbodinents, the nucleic acid encodes a

pol ypept | 6%1 r@ﬂ’@ngﬁc ggld}%%mgﬁcu Wheremqg ?egg%{o?lgg}éﬁlﬂgg tostﬁé aJﬁQ[t%Qf In any

one of S TP € Cco
aci d sequiroén ok abjtycdﬁfehoianﬁE@léled\lGﬂnbilmﬁgr aﬂtagoamnndoesrbmmemsmiy t he

nuclelca dis a one, of SE o] fthose
sequenced %@@&PWB%H’]’W‘VW"J} %gﬂ)\@s jea a@éf g"n '{f—ﬁad“ uécllvrllg i ndi ng
Mol ecul e&aﬁt&b&ﬂﬂ@%, Ttwa, mwmwd ! /zed%OEm@l HPE S04, 60%] mdmmg mol ecul ﬁs Ff t he

i nventi on can are or ..ex e, t echnol ogi es.
For e%arrpl e, [Gﬁg:f} é%ré“ drolatrd afﬁ%?%%ﬁ‘oq%ﬁ”ie tﬁatéﬁulb@é%“ ¥ AGF RG™S r agnent

t her ﬁgf ahtudahenvildM@Edt] 865 inftal@$in i66lhied pﬁm&fsnbmmﬁfreﬂoﬁmgnmmoﬁﬁem nor e
reconbi nant . expression vectors, carryin ragnent s odi ng t he

i mmunogl SbRFTPTotPigh tromile FRALRF ST SPPTES Bemoricih e 6€‘dve§ ofBefgrivalso

anti gen- bdf&@ltd\&eﬁa@mfoﬁa@ﬁa@&hﬁfsom@@pm;h BQdEﬁc:e&ﬂ?buﬂeff@{phhh@chmghlt and heavy
chains are expressed in the host cell al { (F gf erabl y, EﬁcrEtﬁt/d into the
medi um i ROTPRSEIPNE: 98 aHEst 7081 (M W) 1oF lrleadt 84 SMmmTEh Orl draSm PRI i body
can he recemensd. oc 9v%e99%599wforaow(w/w)q)wcl ei c aci d encoding the SMP
is introduced into and pressed in a host cell . [0080] Standard

reconbi nant D83 ﬂetﬂlﬁd@?’bdl‘“é@%‘ﬁ?agfé“ \i§ & gebsneshalitppats of P%?EEN“’ES%E‘&W and
l'ight chg{cicBiei@der TRerdptali€hgenBGha) iROGRI bGid MR LiaMel o, ane-pfabigsralve t hese
genes | nt o reconbi nant expressi on vectors and int roduce t he vect ors into
host cel PEentssatheageerpppdeingdgichenotheramsyties arkvirgs aplddHediyes MBRSR | s
(eds), Nmoaﬁlu!o?sr al&zi tﬁ@l]@thaﬁnwmg %ﬂwe ME‘Hﬁbmlﬁ@Q&B%s@intd RihneGRid Spring

Har bor, N. 89), Ausubel et al é Current Protocols in
Mol ed8il aFOIW]@}P@ﬁSythe eyduetien qiibe ?QH@ ﬁ@rmg by dhe 1%%0 sp@&!@s; bindgganglerulgs of,  30Pat .
No. 4, 81fhe imRAtidh T@Qﬁﬁnﬁfn@lexamp@é Andq}(sesvg}"tﬁé?alﬁﬁ@c &E?:ﬁ@'aﬂ: de@&%@ﬁér@fned by

ref erence. ‘l( 81] For exanple, to express anm antib C@y or an .

anti gen- bi ndi WQS ]ra’gﬁrﬁfﬁ@ henginy @ Stherapgutieally dffegivetamennt’ of e CE126-saedifs encodi ng
the | ighy %r fid ax%b@hlo@awpggémﬁ@mn&ﬁ iﬂoﬁ%m ok A diRLive T hESE
nucl ei ¢ aci s can be t ai ned anpl i ati1on an% Flcatlon of " human
germ i neupqngsmglfammﬂedv omnmlmmam %Slrbift}l Smlgeémésmmpntgent)rﬁetrp@mgner ase
chai i

sequgtr)lc\e/\g wﬁglﬁgﬁ&ﬁ%@&yﬁg&?&é}ﬁ%{?{hgl n \/arl a6+§$é%% ﬁﬁegsetnes are known
in the astmpt@neéadiserduoraneiriifg dlstagmmmolangﬂ@mtauwéml ofttheswjestipyemtes can
be genet i A e, r ]99 he SM P
sequence{shgﬂaé)4’i))(§(:t€7ljfgl thes ﬁﬁ {?ﬁtr?a{r}g)g%en ﬁe?l of sﬁﬁlwgﬁf s‘glgggcﬁigeén%e%mn[ 'he CDRs
of the S&drﬁinssmsﬂ@mmsa ﬂhﬂ@@tlﬁ@eﬁw &f@tlm dos¢ sders taethaigngredibg aegquéViee | i sting
?Lvtegte i gg&blolrggotndt%gﬂ}ebﬁmﬁl n tﬁgrg?%%?’r& ef% ed%§e #elfle Aol or %%h%rsnoggtsé?glﬁc aci ds
encod@db ngaquiae nngaddumts thulr¢SURtem gtehhdrapg:lqtlc a"tfmtt héathyr mmnm&redrm combih&ionase of
vector ori PRl R BN B B pelRG st tnt B PRt L "
t ranscri giecifin dindandndliéhud @nsiydici adnmhxstmmbcmkdns@mumm of iﬁaemexﬁdsres&hon

vect or andaﬁfrt%s? on control sequences are generally chosen to be

conpat i bl PR expression host cell used. [0083] In addition to
t he anti body [0836]y Theadérm afedinmht"ldrginetatmgfaﬂefkrsgmraaﬁeralbdnﬁc Ipes.entaiiveasit

expressi on vectors of the.inve t|o ditionally carry reg Iatory

equanoe S PR EaieREr oh LB R e BRI ML BAR § BNy TEREPRES) oL or

f r agment diyeas¢ inSilikkvidml acdedsig teﬁhhent or may delay worsening of a progressive disease
in a individual, or prevent onset of additional associated diseases. The treatment may be
administered to a subject having a medical disorder or who ultimately may acquire the

disorder, to prevent, cure, delay, reduce the severity of, and/or ameliorate one or more
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15such as pronoters, enhancers or other expression control elenents (e. g.
pol yadenyl ati on signals) that control the transcription or translation of

the nucl ei encodi ng the binding nol ecul e of t i j,on. Such
regul at ory%@%‘ﬂgﬁéi}g are known in the art (see, e.g., /ic]i%mﬁm%%

Expressi on Techn th hods .i n s, San

D ego, CalSTIpP totnfgglﬂ:%}/sﬂ ?r reclzurrm dlg)orra d' ﬁ%)ﬁellgmg:}r%ln C%@gg}rgwﬁcﬁ% be

appr eci atsagje(byseﬁdmdsleusﬁﬁebtleedﬂﬁaabsendemfmesmtehat t he design of the expression

vector, includj the selectio ol t ences d on such
factors as thgdogﬁbiie%‘fmﬁ@aﬁo 05 'g{%‘f"g dﬁtg%ﬁ%ﬁiﬂ} ornes %B%ﬁgﬁf) Vel of
expr essi Q&tﬁﬂtedﬁlﬂéﬁht&ndﬂ stiged (al@t lmowlﬁme BpB ) ﬁmgmép@t@sqd dneogientygse-f or
manmal_i an host cel | ’E{S'ESSI on i.ncl ude irect high

I i,r.al
Tevel 5 o Gileusisprenbr B TaH nptl AR e L e Rore i CREP e BHIE By "and o
enhancer geL@iié ¥ & i‘nrtﬂm&nyétmmg@demmms is(rédvivied By €IS bhade 1aﬂlat1dSIEarBM/
pronot er/ enhancer), Si man Vi rus such as. the_ SV4

pr onot er MfRemvigEen, andis MevAlly G§pre“(séd atgvery h‘ﬁﬁ)ﬁg’g’%}ﬁ%ﬂ?ﬂp faguc ]tarﬁfléfr CPaPE pronot er
(ADMLP)  )oraBd oR BbMONBrml'T 1 Sell £x0kelf dsi "Iﬂah@:ianﬂ‘@ edllis pit £.QRoseB oeil¢ @hostegul at ory
el enments, and sequences thereof, see U S. Pat. No. 5,168, 062 by
Sti nski , vpebatd tferamcwiw@%&%‘w@aap et al. and U S. Pat. No. 4,968,
615 Ry Schaffner et al. , all of which are herein incorporated by
reference. 30[0084] In addition to sequences encodi ng the anti body heavy
chai n andl-or GRfAtspesific hingjnganplecwles ¢ he i nvention and regul atory sequences,

the reconbi nant..&ARE ESHE HveMGil Moo diktind ﬁimmiémnm@m@&r% ¥madd tional
sequences, such as sequences t hat regul ate replication of the vector in

host cel lcgliyand og B celldymphams wil lingpinclading SlJ-DEd. Runese SUPRL4SUkRHLJenes .
The WO %98’%&%%@1&8014 bé?%%@%@&h?ﬁ% & @Bt@ah&ng%mﬁlegem chagi l i tates

sel ecti on st cells Int he vector been introduced (see e.
g , W5 SexprassingNsls with mECSQQ@nmrabé%w t%gc%ﬂwﬂwwnwﬁlguwwndfézr pindymael et al.

For eéaweg&&%% ﬁ&'g} YinhAfoRehthARhE, HRICH20 baRNG ﬁ&@éu%s%ois@é'oﬁ&ance to

drugs suc ronycin or 5nmethofrexate, on a host cell into which
the vect or mvaspropesticsisplested fromdconmltraent sediated catotoaicdly (GBCa inpsimesy Byenes

| ude t o host
ol | & i RO IELOREMG, SOLERE BT RIORAGRE LAks W LI Jene (for
418 sel egtotaxiity; {0id6dy) ddpendeak(or Es-dependent hﬁot@xpmmow&%mweﬂéhcom ng
t he t I tf? rt?ﬁk\ﬁ/an (';Sq% QLL4% Is ?lﬂl%lisrh%ﬁé) g éjtegc?e %\Acﬁn m? Pa%eé%ﬂﬁﬁﬁ&% ed into a

host eII andar ues, suc roporati
cal cium ﬁlﬂ%sq:;dnm»ecapr eraummsa@l)m Boell m&ﬁe&‘}odélxbmmarmmﬁémwvwdeﬂ fergertain

enbodi ne (o r S f
bi ndi ng E%I} gé”f: ulfretéon)ég @%®%§t¢ gc% l%‘? %chﬁiﬁ’s ?3%8& aﬁ? Tor apﬁa@ﬁ Olgﬁ p‘r?gtls T f08CV| ral
vect ors. 28uwel] daysatedwee t}mrgowmystab}sshed)mnugmﬂ tngorg ereematse msaldse cel | i nes

(as a so cont i uou of, th 0- [ £ i ndi ng
nol ecul egifscnbe inth g S lsa%ﬁlgm}rl?fﬁrr“#‘ﬁ |§rrr1n ogsr%églgﬁ ésarffg'ogagge}’xgr essing the
r ecorgsi naimse:hhmﬁmlyz]qﬂoﬁmtim va@ﬁﬁ@nhumnm:@lsrmﬂ deseribed irothe ERanplesvent i on i ncl ude

et ot ISR somé ot ls, B2 o np (R ARE g B £ sV BlaghfeEs o' ' )

Nat I Ac afhmuniePhartimluticals (42/11155)42126118 auﬁ&ﬂ thid i&xherﬂonERldBﬁ)Eaﬁhz&ﬂﬁealﬂ[HOFmr ker,

., as descr bed Kauf ran and 1982 Bi ol .
150° 601 SgeFifye bi ’?F‘b‘ﬁ%\ '%%R‘F%ms b rigfided 536’8@@52@'&%%&“ &{8‘8‘1“% onal | y,
283% Ongglgol@(Mb s @i5d a@ﬁéml ﬁ)ﬂ&&ﬁthbrheﬁniaﬂlrﬂwgﬁfﬁﬂ)ﬁe@% mokdidg hEmarBahd PUbd )

7 ot I n I ncorporate er nce use sSucC
that xpriogts Y dEoR g PR il & SRR s

activity.g Mg&ﬁg%&aulwcon{)l nant expressi on vect ors encodi ng the
ant i body or SMP are introdyced int lia i ce ant i bodi es
and SM Ps ar e [¢fERkr Wﬂl&rﬁ&ﬁ?@?@&nﬁy&e@%a P‘"t GES'H%E{O e(?lélﬁ %’hF‘br a period
Of time sehtibn RRVE athshaihdng 5fﬂﬁltﬁ>§néﬁ$1§%h65'htﬂﬁ rd|Qn@ et dically bind Rawha@st cells
norel\gfreferabl y, secretion of the antibody or antigen-binding fragnent

or "the S % nto the culture mediumin which the host cells are grown. The

anti - CD20 bi ndi ng 3




30nol ecul e can be recovered fromthe culture nmedi umusing standard protein
purification nethods. (0088] It wll be understood that variations on

t he above ' re are within the scope of the presenf.j i.on, For
IG5 p Pr esent, DY ARkd ARy

exanpl e, DNA t echnol ogy may be used to renbve sone or all of

t he DNA encod;] eit her .or bot.h of i gh . | is WO
2008/ 156713 Pclfﬁ%gzo%ﬁ%‘?ﬁ% O%QF“‘ﬁéﬁeg‘g%ﬁ"%e@ gﬁ%ﬁﬁ%ﬁ%mﬁ@ﬂ@b"mﬁﬁ

addi t i onthelihvehtificirt andodiaRtin padi@s: anayCIRY poedloasicniibodids (ciAbeper heavy and
one light chain are an antibody of the invention and the other heavy and
Iight chaMpgenpmdiggdmpmeptsihgreoly, antigen other than CD20 (e. g., by
crosslinki ng poegNt A BRidikrie oty isunentib@y hadng pseionndtriaad fromdyffdentst andar d
chem cal crosslinking meth ds% ‘%_0&39% thods.fir naki n(g SM Ps  have been
descr ? bedntitqdiss. Kor epaippipia Tcan 2vo p yaiablersgisn andpeessei g592,  and
2005/ 013649, deWhd cCford b0 HifeRRPATBLEEL. e AoRorbyitib AR edyaR fidi thaghme @ntirety.
In certain enbodi nents, SMPs of the invention are bindi

3 4 n >
domai n- i AEFEGTRSEIET- 1 cPiRp sMbRiBERp.ibe Yaiablereaian Rl Ciryens f'glflr%‘??r?g domai n for
a_cognat gntoliy'6f ME favestibnis Ash-RinNE.EI8Mrind (GAURNDiNa86€ Bf ®n-Kimabhed | | ke)
(2) an IgGI, | GA or ’Iéngg hi nge 10region or a nmutant 1gG | hinge region
havi ng ePwRen apdhs corsfat EIOMMBIEYAY ei ne resi dues, and (3) i nmunogl obulin
Cl121gnd CH3 @GR Nthe hubakiBbd @DP0 SNBRAY MTBRLRSs of M8 it AN scdRABISCIOR P! i Ses
one or two cysteine (Cys) residues in the hinge region. In certain

enbodi neataed hiresnized entCAFORgtibRdiasi n ensepbodisent, fhy hopgnized pniibedy the first
Cys, Wi Efnbiived R4O) X&fﬂoﬂli’gh?éeﬁéﬁiwtﬂtﬁlﬁpﬁé"ﬁﬁx{bntz@@amﬁ@bﬁo%ﬂg%fﬂﬁ%%kllgm chai n,

is not del eted or ‘substitu anot her 15am no aci d. 0901 The

humani zetPEIR NOS2 b-S8\rddeaty ¢hgin dndighichain frsmewodisand donstanbregignyelra ¢

anti - CD2 : hGh I i ; LRet urBg i e chain
protein {?lﬁrg‘%g %F??gglﬁno t?}%m@ti)%b I\gan}'g(?jsggﬁgggé ggg%:l}l%égg%h?ﬁﬂ%s 20%)%?&(%%3293.
The b% ndPry Paohias:$, B0, [PRUGIE 08855635 8d ; bAPhédhaid 6,880,870 eavlap wlikleis2 H7

bi ndi ng gg%%d}g%&ﬁgg%?gﬁgm&ﬁ%ﬁgo connected to the effector domain,

the CH2 an uman g t hrough a nodified CSS hinge region.
| V. Ther apeut i [#06He sArtgodbihding fragurhie of te pridiodies héthe mwentionp thapreten ties a

met hod of. t.r .09, J: i I pect.ed of havi.ng.a @i sease
e L A L
pati ent Hagretsipeudd paatidl pr B ifteaty ahainawolight clfing virinbieniegiess, GORDRspeci fi ¢
bi nding e he i.pyentiaon. .1n. enbodi nent, the CD20-specific
bi ndlbgg %lo@%#@yﬁ?@ S@Bﬁﬁ¥%‘%‘e"8§‘fef 8esgrr’r%r&ﬁl,erefﬁjdul ar i mmunophar maceuti cal
(SM P). 100920064)bdnsant erBbaibnts thumabiyéd CB2@rgecific aadbddyad thevdhteptidhat

deviates_fromthe, 30nor na r Iy r. te ouyrse.. For exanpl e,
aberrantcoé]gmsesa@? PRAYY ﬁﬁaﬁ’él&’%}ﬁcﬁ’%@h‘i Cﬁgﬁmi"égﬁﬁ’p &My P‘@P%i“ﬁﬁ“ﬁg cells
whose DNearplifithirtheehbancatisiogri drepplcatiay einkatodincdaraaetsing a HeDagt i ve.
Aberrant_B-cel tivit incl ude cel rol.iferati on whose

char act e?q%sapﬁtcg)}giéheiﬁ%gﬁg'@dﬁwafrﬁ n%fﬁ u&ecgggjfeéﬂﬁ%’ge%[}? 1%3&?%@&8 by, or
resuls i nigsting of happplzplidratialsymébgbodiaval s afmagiebd CODYsdcT, antibRRRTaRr i at el y
| ow | evel s of agoEt_ 0si.s,, or bhot hcd? 008/.156713PCT/ US2008/ 007464_Such
di seases "¥H/oB&OBRHSES e dppwehain( PR L and (RRthediedt eharptPRI 5 18RE ocal
abnor mal ajarcbR 3, @k all iR TDRY ofedidding ©bRUPS@MpGakd & RE sdgh&sbaliik of Haet her
cancer ous ?r non-iggf(ﬁgougzwlfem %3 or malérgna_nt, descri bed npre fully
bel ow. ABRHFAIRR OBt Iee p0f DR mmsks o diftreeni Badingmoleges Bohy

product i RQuensd GingSt BleQgplidation BfsoRUtABAIBRE] AfumAlze@¢BLDIpdEL | on of

S5antjbodies typically desirable at normal levels. It is contenplated that
ab er?‘h_nt angibadyi of t%:tnye;ntpg is an antibody comprising a heavy chain variable domain, a light

chain variable domain or both, of a binding molecule exemplified in the sequence listing of
the application. Also encompassed by the invention are humanized anti-CD20 antibodies
comprising any Vy shown in the sequence listing of the application, any V| shown in the

sequence listing of the application, any combination of such Vi and V| or any Vi/V), pair
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may occur in certain subpopul ations of B-cells and not in other

subpopul ati ons. Aberrant B-cell activity may al so include inappropriate
stinmulation of T-cells, such as by inappropriate B-cel j - .
present ati oHOEYS4EHI I's or by ot her pathways invol vi ngL%ﬁ 4(’%20@74%093] "A
subj ect havi ng or suspect.ed ?f havi ng a di sease g\ssoc&ate th aberrant 10
B-cel | adhqWA ipyhe sequegcelipipg of the ﬁPRM‘ff’ - g7 gL RdIge PUSH St of a di sease
may be capgRdicby aberrant B-cell activity, may be exacerbated by aberrant

B-cell activit or may be relieved by regulatjon of B- activity.
Exanpl es of sﬁ’)éﬁs]dl@éa%%%mﬁla@%e@élai %%F‘QCE’E’&% ‘%‘gecﬁe‘gjﬂl’e WHRBma, a

B-cel | | gukelb@spcdifie; GellmdBiek diRlnophafthteRiRal (ShAPACt eri zed by aut oanti body
production or a d| sease characterized by inappropriate T-cell stinmulation,

such &s by 15[0886prolmanized poieED20 SMIP gdthepnration canfains ge Tkl s or by

other pajhyays alﬁy Vdo'i’rﬂuﬁa@lﬁlgleﬁomam and dn@@RAbr doh AN EInds e embodieht8di vi dual
treated by nethods o he’invention demonstrates an i nproved. response to

t r eat nenthetiinding mmngpéﬁﬁzoogl‘{ﬂprﬂflﬂmgmm“é@ COIBPIifES & |H15'8@3Wé’1“€|3r¥ L whi ch
is inpro % or exanpl e,
ENBREE c ﬂ%lgn?{}@hlg% aﬁﬁ%‘t) Q%ﬁl(%ng (gﬁAibwl;SOI?F; %ﬁ%%rﬁmn?@ﬁ'&nﬁ&wﬁ nmp
(Johnso nmmpinmgmmmmwg:ymr@ugmg a frkiblgdmiibeyweectsdin qRepithand

ocr el jzt r

(Roc 1b; crgiﬁg‘g?") ﬁ'@?%%@?ﬁ%mﬁ%m%ﬁ bt de ot iz, SFTACIMIP RITUXAN(T)
( Genent ecffédﬁmimm)aln dahemarigeddntic COHEBVER hf the biventionisen FermPRss ¢(2-1AES)

epratuzu I.C G 7 ept
(Zynogenﬁequ?]?:'{s d&&tﬁ‘% %k‘&[} m%gy%%ﬁ%&?g; Eg ¥ I(EQ ﬁTheacE@‘gtle for

treat rrentlomﬁmldaqaumnéssmﬁgh type pEispons ecl sactivaed amﬁrrcgnéqﬂemh@val@lchef treat ments
refers tq ni.cal n n e e he

i nventi onﬁ‘?le ﬁchnons % %‘i’%ﬁh?@lé{m esﬁglﬁé‘ée iﬁh a{ﬂﬁbéd& deﬁ&f O Jé]?l% er than

t he afhekytbloricitpyADEC) braromeplanreat @pemtent:qrrdnonamy @]DG» tEffegItohémmagesah(s An

i mproved re%ponse i tass SS&I% r'e%?a%o()f clinical criteria well-known
in the aft" ¥ndetEYEY [P HErein ary criteria include, but are not
30limted to, [MG?]atTl&rbuﬂiingBdcﬁﬂuh oﬂeﬂMﬁt oibthc; mvadmotmayﬂlamorfé areddre nunber s

overal |, ducti.on in, B cel uctlon in
tunor si P@%’qgé‘fﬁi%’fs B P%Vﬂrﬁbieﬁﬁﬁgz'?moaflg ﬁﬁ‘fg’eoheéi%f allrhb ngﬁ%ﬁe@%on%p 1% ng
after trgaigeior mettmnimoAseeliny Hicad }egroasmemﬁﬁcaay Sﬂﬁ%ﬁﬁlﬂdlrﬁyr Eptident s

t he | ves.and physi ci ans ., _usi nt er n t| on Prognosti c | ndex.
The. Pipr obishar ey B Aersile koo iy Yo P eoEBiole RUDSPPRIPCARET ter o An
i mpr oved jdifdeR OPSdnpl NI RIDSArd HitiketsS Bisdd b@ﬁﬁ@ﬁﬁ@@ﬂlﬁﬁeﬂr mﬁﬂ’lsﬁdh%s 0GlyiBeehnpf t he

i nvention may be ue o a |na.de uat e reF{)ons revi ous or . .cyrrent

t r eat mentVheredi i3y dokep SCHYRRFEH S}‘g(‘)gth@ap IAHRRs i oW T¥Mfed adver se
events) &ARKrQkn ben@e@quaé Eorfdxt bﬁﬂi@ﬁre@ént ivenin) &lantplR JF WBRh ard des@ttdi i ON,

t here may be d05|ng regi men or schedul es of the present inventive binding
nol ecul eVYREY7/ H85%-npr oved (e.g., subcutaneous 5adni nistration).

[009%5 For expgBsie. IntsE)ﬁélEﬂE&hm\éhtE hh@bl'ﬂﬂlﬁ@ﬁbl%@iﬂ c%ﬂséwhemaﬁlmﬁgﬂe

significant reduction in 19+ B cells 1n the bone nmarrow and nph nodes
t went y- t wepie EymupRiobplip- ﬂwﬁ@mpr%uﬁ%“mé Wﬁﬁ%‘i’dfé‘éf apportisfopaideasheiited t o
Rl TUXANG; i, s JrdtMh ﬁ?ht%hﬁHleﬁyl@ngloﬁ)ém §r d'portéH S0P Rhstlode r heumat oi d
arthritis, maor ce es responsible for chronic inflammti on and
subsequeMtlmém&l¢huhgéeﬂé§gfr‘lﬂ(‘f@rlﬁb rggignyewed by plinksh in the joints are

macr ophages, v'ﬂle Hihdd' R aﬁ%fs.l huﬂe,utzé@m; tBro 8Rfp bmeln%m&ﬁn&m rack et
al ., Nat I\/Ed 1; 7: 899-905 has been denonstrated that T and B

I yrrpﬁ@cytaelstutalﬂatocwmfllila neptide amﬁt@tedmrogegyfwlh’ enginceepd peptidgy er axfaricialr gani zed
into str re L€ Sem n

| mrunol . B%ggkf go 2%%&3%263:&@%@ ﬂég}ldm@c hf“o%g& i %%rﬁgﬁﬁﬁﬁkﬁéa%é&gglﬁ h lﬂJg.g]97;

815: 211- 2gion (Kigmp&rtiBes eflthe ixmpmoigabulimbevy zhmmseguqrzsﬂr@sm)respwﬂée farar

anal ysi s S ring
heurt of ik fiffy ¢t BRhAEoLI SRR oiheif Ey e LS REIRSE Y

anti gen- dimgveaglmpwa‘lsocmmmﬁagxwpgﬂggs Sefrbchniino aqids; é@é@dmpmcaﬂmf@,thfien of
rheumatoid factor (RF), the high-affinity antibodies with self-reactivity
20 (Weyand & Goronzy, Ann NY Acad Sci.l52003; 987: 140- 149; Gause et al,

Bi oDrugs. 2001;15:73-79). Positivity for RF is associated with nore
aggressive articular disease and a higher frequency of extra-articul ar
mani f estati ons (van Zeben et al., Ann Rheum Dis. 1992;51: 1029- 1035) [0097]
Evi dence regardi ng the pathogenicity of B cells in RA has been recently
250btained fromclinical trials in patients with refractory di sease by
using B cell ablation with rituxi mab (R tuxaMLD), a human chineric
anti-CD20 nonocl onal antibody (Leandro et al, Ann Rheum Dis. 2002;



WD 2008/ 156713PCT/ US20081007464 100981 CD20 is a 35KD
non-gl ycosyl ated tetraspanning cel |l menbrane-enbedded phosphoprotein, is

restricted \%{92(}09 B-cell lineage and is expressed on pper B b@lobfies | MatuUre
B cells, UF e Al Ve and menory B cells, but not on early pro-B cells and

pl asma ¢ |50 ggenic B
cells angk?ﬁ'el}o acﬁge@ﬁ%nr'g& Qfﬁ%{gﬁgﬁg’gﬁﬁ%ﬂ} g@?%%g zgl' ﬁag?gtogel s, |eads
to cli ni emlnd arjlspandmentoglebminmhypkptlewchait Grgigyoclassically regatded sdpvingur r Di r

A 2 0-17410 G h d
a;tg;?:aggjgglgﬁﬁ?m%'gﬁﬁhé%év%’ﬁ% Oven tm deanf%‘k%d ?édf%(?\c(?ﬁ{‘g%{gogt her than

ant i body S@llidﬂld’hll(ﬁrit@ﬁ félensggnmg:ypmhcuimf xpsndmwotalpemeulandorg@m that mgewargtason,

i si f t t t ant
Por e on_ dpeuSdpubi genidndeiniiios hubeilinaiy %%E*nh.e{’éﬁ%5816%@8%29”0257?_“
100991 |ﬂ0th&1f@tﬁduﬁ‘iaBlﬁ dsmggest that rituxi mab i nduces |ysis of

CD20- posi tive,_]| cel]s thr hanl SHE! , CDC
and direct si Bqugﬁphghnq'é 49&3{%0%;:’%‘5\”815 cﬁarﬁ%&’é?i&&ﬁ{@? SHPEFIOTAR eum Di s
2005; 642 him80ARYe relmondicnake hifgdvagian sf &H@gﬁ@tchalhhﬁb h@ngredrtibbysila i n SLE
occurs lik vi a ADCC.and apoptosis.b errento FcyRi Ll a (CD16) on
nat ur al SP%P’%@F?@WMMB%(%@ %"ﬁ‘?ﬂ 8%5’?%8 %)rf) I?;X'E F*Yepl eti on
l nI Slie aﬁmiﬂﬁh&glr&ﬁxlhh hb@t;@b|sr1¢fcahumeeslganmmmtglbmr(oaaa hatepdpas, hgﬁian Fcyi?l Il a
pol ynmor phi sm (Anolik et a Art i s, 2003; .48: 455- 459 0100

Aot - CobgE G hat o e sipeiivertistie Bnkh G FAmPERE BL0T: HAIGHE

di sor der $esxdu601d%hﬁ@nﬂ)y5§1hﬁmsCa huifdisze@ biti-CETe SMsRf (Blientips comstsaga i n t he

process novel 20i.nsights | o the raole 8% B cells in autoimmunity

( Ei senbePFERSIOVRPARY PReol REL HveR0 0r2933%%: 157-150). A mmjority of SLE
patients recejporng AihbuahiFRihnBIDITBSNEL 6f tEORPESRIoA cBntﬁﬁb kuftleiphteininn and
clinical inprovenent (Anolik et al,, Curr Ft heumat ?‘6‘3 .5: 350- 356).
I n cdft r 48 sequpRsOf piconsit regiop of po H@BP@S#"G‘H iy IHSY‘ tpr

t reat MeNfprefkiy RORRE And/#OIRT. Fét eSHAL | 1he éﬂamﬂoﬂaa{ﬁrﬁ@moh@namer the initial
dose and this depletion lasts for 3-12 25 nont hs. [01011 P tlents nmay

devel op REfIHERFeRAR NERPMEHTEOZIObH R Hy? fomeinyor gray SPmpriseluman AmmuBogORYR; nap i s
a chi nericgo ahd CHPEmaihd) lf?@ﬁb&hh&@ﬁ{ts conpisHz O dnatt3 dohik Sle Workdlng bp/Xi mab
had hi gh HACA titers (Looney et al., Curr _Opin Rheumatol. 2Q04; 16: 180-185).
| nt er est PAFPR the siEworid rféqrmg%at mmghpnoelphplinse dppiherenpodimentss g gfisciaose of
rini b rmlaommena%%%n&nﬁe &QHé}Qesg&t&nﬁﬁm@ﬁﬁﬁﬁbglétﬁﬂm%E th esECH feglohi.ve B

cell depletion, | ower serum | evel s of rituximab at nont hs after

initial inf us[”@ﬁzl In certain gmbodimgpts. the GREO-bindiedermain ‘Pfd]l}Fc@éﬂpér?fé}lermst
conpl ete ,.Q@mh&.tdo%rleés 2l an%é thH eéc@.knéal 29 axﬁnfaealcid d@?&'ﬂk@rahf@@odtma patients

with RA (Leandro et al., Arthrit Rheum Failure to
achi eve 974 Yepmioiasid Sﬁﬁueé?ﬁr@lﬂ\éifi\’ngalBseé@Mhsmﬁgﬁ B NDgals$9- Inieemains i n 1

patient WO, AR08 %ﬁ@mﬁgepmauﬁgﬂﬁgéﬁﬁﬁmhmseﬁ%ﬁe&haﬁs%giamamoamhack of

response to treatnent. repopul ati on of peri pheral bl ood was
deperfensequpens aﬁﬁﬁéfﬂ@rlﬁﬁﬁ%@ ¥e: vl cBrt@elclnbodlmathq,ethef Fprtdn@a@@éém| on of

B t th
{r}agr g . ce% ﬁ?fth? %éxﬁf&%%oéﬁ%‘?sg%n?%Ln%%i%‘ieci’&ﬁ&% skt i HRE: 2 e

return to s a hrgher nunber o CII‘C ating nenory
B cells éﬁ- repopul ati on, as 5conpared with patients whose rel apse occurred

later. less e h%;is Y Qerﬁjncﬂﬂodﬂﬁﬁtsekﬂe%d"mﬁ&hg Qorh'ia %?83‘? S §of'§; be

associ ated wi nearlier re sé o recent clinical
successesnvefition comprisasla Varegon MIMmanymmnmgl;@hU&;n tﬁhatewmkaequqnsesrwé thef or t he

devel,gpmgnt, ,Q ﬂﬁ%lnéﬂﬁﬁemﬁﬁﬁd rhﬂ{ogi‘é{dls@%eh%gﬁﬁgf !n%ﬁh?%g“?pa be | ess

i mmunogenic’an d potentia r emant’ hol ogi ¢
aut or eacCDRS ahfifd awdl bajuingey, Icrebdftb,m~ Ugf CP2ebindbk idemamgl abiBeciedbéframce.

[0104] D%%a' TSNS 9N, 116 2 ai b Lh DB, FRPRESn S8 iDLy SRSisds'@Ry €d with

exi sti
ID NO: 60, and the effector domain comprises SEQ ID NO: 61,
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CD20-targeted therapies, the therapeutic effects of these agents are not
durabl e, and the frequency of disease relapse, particularly in |ynphoma

patients, . hi.gh. CD20-targeted therapies are hi ghlyshlddabi ve at
depl eting 6‘3@“%@% and transfor med B cells from 15cigdr5']L ?atl on However,

their ability at.e B.cells. { atics is
nore |imted, [Obg‘é]s Pt*rey“ﬂ"&&"‘% Bro‘”ﬁjgs n(dié?l Qp} hs&ﬁ]u@%fl %Ptadrhgglﬁl onol'ecul es to
access t Isﬁﬁxencﬁs hsul dor gteﬁeraumgr@aﬂesbeba'm@mdmwhdﬂemr fpacv@elnbfr ové @renlol‘by t he

tissue mcgro j ronment,, \What ever . th n h

b ovi de- 41 [P ST Bube dppier grina i F PRI Do gFT e GMGIAVBIL Rl
can r eenghgewstkaBeent (el @, amr@pmraerﬂﬂinRm(Rf@ssfm@ttogatermm CD@Q1 men 20and
give rise sease rel aps of .. non-.hu prlnates
o b Bhe i hiae Snieis Or pestnempRelE M ARk PR B SRR ES N
denonst r eqfventiSnRMPrRE HEEPCORE ﬁ'o;(ﬂfa i glheclﬁﬂu?fhrﬁb/ﬂe Pegien, ehd thirsea PR fres ae
enbedded B cells conpared to contr nbi W th a
clear cap&BYchaipyaratleeaapsTaR }1‘3 ef“fyo a %ﬂﬁ B%Pé‘gﬁgf’d%?ﬁisﬁé"t patients
treated Wohitht Binfe rRRAGEOtequbck. TRSEDRY of A aiahlioh tily bdigraNebo ahgtype b
effective B cell ablation, but noreover that efficacy follow ng treatnent
will be cb‘f‘mé‘P%‘i’Wleérﬁ{‘vaoﬁﬁeater duration as conpared to current

CD20-1par get edjjohsy apheSivention aiwwlcﬁgﬁmanzeutcmmxﬁc bindingtridectikpt h of
depletion in_bone rrarrow and | ynph node tjssue is sr i ndi cating

that t heS@MRRiREAN aBEneas)d EF&“%EEFQ‘BE&S& siely gleptige] ar rfrf&ra@ﬁﬁwowus

i munol og £ &dghdhcBSidwiFin t}ﬂeedemeé hﬁrng%i;theﬁbﬂsuatléxbeﬁ@hmmgddlmmﬂc provi de
a preferred therap to treat broader set .of patjents, incl l.lldl ng those in

whom t hebiding mol C?@P%P&GPBS%W"'@PW%’%V {dcntical or SPRtB6F Y n a rel ated
aspect, thgﬁologsus\ﬂ) %@Dﬁ LRALRLs ngﬁd&ﬂﬂ%d]@ﬁ&bﬁdﬁl Tk sbdiRnéd1¥@RE bPMe i S al so

adm ni stered N. I'n one e di ment, RI TUXAN nmay have been adm ni stered
as a I6i r spplicatin. dior exammleramumieicpf @BYRg 3rids opmEHcatide BRses MAY RF CRAngedhBt hod of
the inveptd s@%aﬁ@é shm %%@ée%&%&ﬁ?&g &Wfr&gz&Qﬂ pmgﬁlﬂr inlofe 8NAbREr

enbodi nment , treatnment is discontinued after treatment with a nethod
of the i mmmfr@newmk rgqgror bogn odeordipglytip ene evahadienty 2 SRR9pEdEC of havi ng
N fheumﬂbi of*tﬁe lﬁvéMBhﬁsémmelh@Qaergéalua{ce@iaﬁe%eeqstmw@idéhﬁe%e or

di sorder t| cu ar origin or of nmuscul oskel etal 5system affecting
such ar eassecasm}ems mt§0rth:mr&h"(l HYWOs sk | Ia sthepembasiments dhe aspine pgd sqquerics

O M AR éqgﬁtwwgs%%ﬁmden&ar e Qe BRCLERYorliaNhNg 8
rheunmati c previously received therapy to treat a rheumatic
di sease. forth mﬁ@@rﬁ:ﬁd@s et Anylseitabbelinkst tap bdiusehiaéhd gpaletielshe prigtent s not
limted 60, feHimlol e dniditd defori @AY WRS Oy SROECY! I ti s, dennatonyositis,
Henoch SChoni ern pLPrpura juvem?e r heunat ol d arthritis, psoriatic
arthritis, 10My6laudéqsempnsiboinatjaliRddanticalor symealpgrms (c. gapiderstigons’ s

spondyl oart hr op L9 i .0

[ 0108] Aeqsue%ce é%nlﬂhﬁ\?ﬁ tr]?gSoc’%glg%g%‘é@oe%%ﬂ%\e/ﬁﬁggéﬁggﬁwrg h%%oﬁgﬁgﬁst em
aut oi2amu reexbdahmms the saquelicadentigl candevaborg 85%s P %6, A6le P7%i, 88%, Wibprect or

i ndi vi du affecte dlse se or dis f | nervous
systom - aeet i ndh R PhRERT i i SORAG, NaREl AR 16RBlER, LY OC
nerve. | fexiss vihan tH’eemclemratelmp@mmﬂwtlhmbnﬂubpem séiemwngylmdnwspemdahbna

roat o Qokt PARYEPRONCT ey LERn aPRhy ) T Pk ShBUDel RRGIHEL, HILER o7

nervous syidé Mmay aeiprebemmminnehads Stlase aicall Iysslesor ibaipartisilynpdriflet wr swbdtabidallymul t| pl e
scl ergsis, | ergic encephalonyelltls neuronyelitis optica, lupus nmyelitis
and 13 pu§“’i’f PEbritis. 20[0109] "Vasculitis" refers to a disease or disorder
associ ated W 1dn7v]nftmeetmm amnaahli@a;ilemessa;r he gEmmpH &y yhangivghd t i s

di sorders include, but are nolh imted to ease, centr

C
nervous SYSEEdf SR Pcod F P& aﬁt?sssq‘%erﬁ%%w'el ?‘:y%%fr%%fﬁr r*hcgﬂrnﬁa gi ant
cel I art ehdidrt 5f a FIRAPCHRIANWR RépardibyiEtRodskyipen SEhs hitiuving the guidance of

vascul itis/angiiti Kawgsaki . di sease,
the pres%nt specsxﬁcatlon or particular sequences. These methods include, but are not limited

17



| eucocytoclastic vasculitis, polyantitis, polyarteritis nodosa,
pol ymyal gi a, polychondritis, 25rheumatoid vasculitis, Takayasu's arteritis,

Wegener' s Pu]an:ﬂg osis, vasculitis due to hepati ti S’PJ’I?IJ@&J)(J‘SI@JW#M

Medi terran AVeTS micr oscopi c poI yangiitis, Cogan's syndrome

Wi skott - Al d h t d
U kot L 0L 00 D OTORMIE L SO e RS tproce,
cel | canasd Gsdefto muegangisef a:BearEérIprépﬁfmhmnla& acid-coedding thc,u KB, akd of Bhlelel I

| ynphomas 0di sea char cteri au. 0 Q u
di seases ‘)GH arey OW Ip gé lepsile ?f%{e %Lﬁ%agsgsolﬁlgyo'%%e(gél s,
such as piyepird SERERIEGH airiana-(mlé ga,m:tan@een al. Q(Ipﬂﬁ)aﬂﬁdeloncidyRos hard43&t hway's

i nvol vin cel|ls, 10111 - C n S (such as
vari otis g‘(‘)‘%ﬂ%1 &W&bl@} %?%&léf é\gaal %‘Bﬁf g’ﬁﬁ‘? E%#oﬁ%%?)ﬁlﬁﬁng central
ner vous ﬁ&gﬁ)&médmﬁelﬁ?%fermd@ 2008/ 156713PCT/ US2008/ 007464 | eukem as
(such as acute | ynmphobl astic | eukem a (ALL),, chyonic, | hoc tlc | eukem a
(CLL), Hairy E’QVg 1 e enathar ésljé?fdth&ﬁ‘?"(‘iﬁi‘?f”?fﬁb‘ﬂ?sa@f’{el? s écfﬁ \éﬁa‘nyel onaes
(such ascmabbinald AMehRE)the Ndditoh ONttdonR foliinfane e sudlee |aud enced 4

| ynphocytic | ynphoma, B- ceI | prol ynphogytic | euk ho, cytic

| ynphomape! ¥EﬂP§H? eomprisingths Vi Gh YL PHIhBdseagense set }b‘é‘lafﬁv’g&e?lg#gf olitary
pl as m@cywlgb &%@odeex&,mp@mau@nm@ﬁgrm@mﬂmdmueacmday ofEsf@EQal zone
B-cel | m& oma of mucosa-associ ated (MALT) nphoi d ntl ue Wg_}al?%q mar gi nal
zone B- c QS dplo kg some ERpedimaRts, t?‘?r’b‘l‘fb%"‘aac‘ﬁlw’éﬁf’y el Q%Pé ffuse

| arge B-ggl fraén}{émbpm of 'ffﬁﬂé a9héread e!{cbﬁlﬁﬁrh% rlsg'%lg@r BV CRlzlonl ynphone,
intravascul ar”large B-cell |ynphoma, primary effiision |ynphoma, Burkitt

| ynphoma/ | eukem a, B-cell proliferations of 10uncertain malignant

potenti ajyy, Iy%mk@@mﬁﬂgkm@gﬁw and post-transpl ant
| ynphoprol i ferative di sorde 121 Di sorders_characteri zed by

aut odht i body wpa%lucifh@hwaweéfqm& S(Pé‘ﬁgF Beding makcyicniithe Iyeanngas be
Aut oi Mg 8 §8SE&AmMpRCbHABomMiHAnt BMEA RRANdIbdRS §6r E:XQimph, idtht £ds8 of &heumat oi d

arthritis, juvenile rhedmatoid arthritis, osteoarthritis poI ychondritis, -
psori at i entibody.torpp pntigen-bingingdsgmenitberaeh i thasinveypymhssi sellsrademt omyosi ti s,
i ncl usi o, yedgaefaﬁaﬁe'& &Jﬁekcﬁﬂmrﬁa&@g%%e@m chiQyihg DRI HEdrhgts necrol ysis,

syst em c Sc rma an sclerosi s syndr ong, responses associ at ed
with inf bmmgmwmmgloavlgéeg&@anmmcl@nm@ thegatibady cerragantigendunding s |

resphgat gry, di %Hhﬁ%ﬁtﬂ?a\élg 450 Bt A Hgﬁt a;ﬁﬁpavwmﬁymg h,%gréﬁéémswmspam (ARDS)

meningitis; ence uveltis, s, glonerulonephritis, allergic
condi ti onmsd, p@@rm sc@retad itorthe neagii | m ‘@hsh thehestepthis culnred.tfrom whishof T cells
and chro E]m S HeanyBEE

myocar di [HI g,uhﬂeu ocy?géadtflggéag%%g ?@%Eﬁ%;%?g?%??n‘f"éle%gis eryt tg?mt osus
(SLE), sGMER iistredwcehisbuandicapigsseéina hastealosus, discoid |upus, |upus
yel1ths, | UPtsfier §ldatd ReorhbhiHR Dne &@ﬁl%ao]g%,@pﬁaye usd Ja&dzgaﬁ%sf osis,
al l ergi ¢ encephal’onyelitis, neuronye tis optica eunatlc eve
Syde@fhanmhsavgland Beht chaimgeres oes pars e scid soding tleedS MBiintchrpag Téeamdnfdemtay ed
hyper Sens'comiéfnaxt ¥ JBALSLETRY: a%&gadn@é\?gogct&s am&%éqseﬁm LHRGLCul osi s,
sar coi dosi’g osiIs Inclu S granu OSI s and Chur g-
Strauss dma&sian Sagbakl Ivtschesd Manw@s (miks) MCEGC@IanSIMgng Lnpprtogensi tivity
vasculitis/a it N V, I nem a,

Di anond BI%4¢ a%"ﬁ%da%%é%‘%ﬂm@nﬁ] % OltkldY Qé% Aﬁéluﬁ%:lllay cq%a Ffoﬁm'rune
herml yt i Cunaeratodo que@wmiclngy;ﬁramri’iuhl,lshpxgmss&ﬁateaedl 9(8@) dndapla8i a

RO%% ci.or, Vi g ficiengy, &R bl utropenla
pancy opE%i %\IO 1%\?{{ %ﬂﬁ’f 055§ agle’aaslg% I n(\t/}] rsﬁﬁamllgm&%)é@ e Yd‘.egf?e“&ea s, central
nervous syst e[@8ONTorierdrhplmyratrprysscin souitgely sor amahmgeplfbmcmmagmem} lhmyof,
syndr Omsof t”g ?ni%rte:m‘.leorzkI gu rf:r1c€'f1 X{!i s encochng%c light and heavy chain variable regions may be

first obtained. These nucleic acids can be obtained by amphﬁcanon and modificatton of

human germline light and heavy chain variable region genes using the polymerase chain
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anti body conpl ex nedi ated di seases, anti-glonmerul ar basenent nenbrane
di sease, anti phospholipid antibody syndrone, allergic neuritis, Behcet
di sease, syndrone, WO 2008/ 156713PCT/ USZO,Q@{,QQZ&MwM
Goodpast ure ék(’%)/ r%ms Lanbert - Eat on Myast heni ¢ Syndrone, Reynaud's

Y anspl aRtche] R GRRA) P L SO BBy DA = S SIS L 1 o,

penphi gugenautedindmirie thrmhy @iﬂemennmmdt\m fmmesm mrcégaquvélese sequences can

spondyl o rthro hi es, |ter' seas el |

oFCor )11 B eanetRll e RHBY e Y TR GRE RDR DRI F pentls e vE

pol yneur @pa&thaivg Sra@ineh@ M e diMalPadqurattspfrabe DRE of thp 8MiP csectuhmnsrﬂlsdyiedpe ni c

pur pur.a (hl TP%(l t hronpoti c thr.oboc topen]|eﬁc Pmura (TIP), Henoch-Schonl ein

pur puPa, PSR itfe tPhicOHESE 58 aPRYY ne disease of the testis and

ovary incl udi yusapt Db sxpiae U duktbddiss oAt ipaiption bxtanﬁge;pbmdiagﬁagmmi hyr oi di sm

aut oi mune endocri ne di seases i ncl udin ? Uﬁggnu e % (ﬁﬁdl tIhS chronic

t hyr oi di tREeCfRPRIRE MCHDRUGIeE 2Pl epFaging Reftial @ ]t‘m B bayy Ehalns gt Bhat hi ¢

hyloot Ihyr ghefhamf sé\qiﬁhd ssaoxﬂlcsenmc&ﬁ@@l s?mgig@?smw ﬁyﬂﬁ&ﬁs@ﬂecﬁlﬂﬁﬂdﬂﬁfpi&t@mon - |
o] andul ar syndronmes_(or po andul ar i, No rones), e

8| a%gt es "E‘Ptgrtﬁrr"é?té‘isrséﬁ‘ thef ﬂé%g‘fcllf')é(‘igj‘f‘i‘qf %%F?gg‘/n'frﬁ‘ﬂ 'gzl %'}/H’i’é??;iﬂlaf’%s (1 DDI\/ilpand

Sheehgn' sraﬁélﬁiﬂnh&%nn@%dlmcﬁmén&h@@ﬁﬂésls%h SectdraiB BRireksionlcensdlistduahceprRUMONI ti S

(H'V), bronchiolitis obliterans %non transplant) vs NSIP, Cuillain-Barre'

Syndr one gell’%?‘b’é@?é’é‘é pe qaspnadibls with e prRIEion PAY CﬁbPi‘FF’r‘yal gi a rheumatica and

giant cell (Talaypsth aﬁhn@ﬁ&@fhbtamwodymmluaﬁa&lhg\nasfpam kdnks tfel ncl udi ng
Kawasaki's di sease and Qrterl ti s nodosa) yarteritis nodosa (PAN)

anky! osi m@ogﬁmawxpﬁsson BEtgeef the W%‘é&i’§é‘19(ylaé¢ltlﬁ@é1Hrcéﬁéqu5mr¥ SHIPENCEs

progr essig oo %Hf)r@ﬂﬁﬁmf'tﬁé a%tlb&i')ﬂ dRahE) Rirltia h’nt&)' drlSVAPE i a KRl deBC SPrue
(gluten enteropathy), cryoglobulinéma, cry og obul’i nem a assocj ated with
hepatlt | SUChANPEAR G ETR @hqir&t:@roapthw’@reégprsccme glapenty@r onaplyadfnyigHon di sease,
fam | ial %ﬁﬂls)ttﬁa cBRES thd ESEriptilh 6f Qaﬁﬁ%b&oﬂﬁé ¥NGé hdili@) eneBdIARne Syndrore,
Whi skot t- Al drii ch syndromne ancf t hromboangiitis obliterans. [01131
Rheunat 0|bmdargtmlpqul@of(tmr)wmma Shelongwdataiyseausaces g kovarin thedutysee, .g.,

i nfl amma f Al P85 &F

Funct ] on O R S B Lot M A M B oa 3 A ¥) SXRIDIT

progr essu&gq@lﬁt(lm:hﬂm ingprpordeeddiy e fexencay Ba*bil b epprodatedh @O@rﬁk’é}ﬁ@ mat ur e
deat Bo | inthe ahi Mt ik d2¥i3h 616 e#}&%n':v%é{&ﬁﬁ{ﬁﬁ 48z LR e t oi mmune
dlsease caused by recu rent 1njuries to blood- vessels In | e organs,

i ncl udi ngeqUhm:ekmMéypenslIomsucfafﬁdm]S@ﬁ ﬂles;hommofpm hashed] tpibe hraEH_@med, thewl ty
interacti f

it oant 1 1558) SEPRE B R RS E A AT e R <ol REUGRAAE

t hat aut dlasttcellbc»darﬁsmﬁmwﬂleiervmbﬂimmm téatfdmectdtlgﬂ lewsds ofquoreinaspessian inf SLE. |t
i s contenpl at t

al | owi ng r??r%%gs Sél{;ég\gs éﬁ%ﬁl c()&r%e‘g] g@;aﬁgﬁpgg FF‘%% &O%Jgnlé’&g‘% r)om

prec asso(&ph mﬂhb MY permdiapahdireer)) Simganl Gsusid0dS Be0dbuch ab theSB/EOpat I ents.
/01151 WO 2Q0 / 567 3PCT/ US2008/ Q74 sgase and a
rel ated &f%EAE ere é’ragffnowéus 1 Pt Sge ad%?%“‘f”ﬁ BARRS aq?rﬁm]n g g ‘g}ggpgjaif ggorl es

t hat bel @oyoine v&u:ngoufnrthér dekdriptios eSvica rdgebitary lempmrs tand yedmemk thdreséase

(IBD). Crohn's .diseas n r th fl |on of
the di ge§t99é o Ssgg't’ ﬁ& %gggs;b?%g?’ gﬁ?ﬁlﬂ i{)'s Noy tﬂga%ﬁ% eénl IIJve any
area of EheatGNotzrm 613 wnsdblaferrualh, atlkbf&tlh&a eamhagmumcomsatted:wmrdnye affects
the i nt [or col on ative .c nvol vement
0% I e ©o Al SRR Sop st thetiiBE I spiRonS Mt B anTathe mrune

di sease. chdin bsSKMRGAGE Bivimeh 4aM régufd@meafubmies, oic debenisiga e)qiresmwedu@rs system
and destr gl i.on of elin i nsul at es, nerve cel hﬁzfﬁ%ﬁ%ﬁ’ﬂe n t.he brain,

spi nal c8f B¢ HFAIHLEHY caﬁl'ytqﬁlghlﬁﬂa SRUCALSSHCD TS FISnEes 'ie{’l“iago'\’m del y
bel i eved of Rtve@tit iQiho¥L8Es (€. £6lokiginabEreplidatiB))and selectable marker genes. The
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10contributors to the pathogenesis of the disease. However, high |evels of
anti bodies are present in the cerebral spinal fluid of patients with M5,
and sonme theories predict that the B- cell response |le 11 body
product i on Y@ A% ¥ant for nediating the disease. The§€%E§£@%0 Q&B i's

difficult to predict, anpd_ the diseas y or mant or
progr essS4¢ inyrkergepefagilitatssiselgphion O?BP“ 6%4?%'8?% %f tﬁf)?’%grrgg‘l’sigeg n, have been
descri beghroWhieglisel5are rel evant not only for prognosis but also for

t herapeutic deci'sions. Relapsin rem ttin { i bes thz:1 EI tial %our se of
596 L 6 O6I.dH- 5. R Upeidebs, APk OHEbo T S. 190y il Pevehiiilr B 3w

unpr edi c{ 'Rjaﬁ¥ e lsaed &%J@Pé&&boﬁf@ﬂs'r&%o@w P, QR 2664 18pRIghsmycin yrear s of

relative quiet (rem ssion no new signs of disease aCthIty Deficits

suf f e? edmgthoirexpte, e a Jegt aelilsﬂwlyce tmweﬁtowleéépwnwdm Gbersutifient . when
def i i ts %é emhrkePedss 198&&@ﬁ@d1hg&o%tiét@&'ﬂﬁctasreI'QDF[FR? gér@f(ﬂfr wedntdafras

"beni gn" econddry progressive describes around 80% of those with
initial heitagisiwith methotrexpta gelrgioniapplifiptianiragithe Qe@mﬂfa‘%geﬁeeﬁf?roq}% c decline
bet ween {hei.t )acute attacks without any definite periods of remssion. This
decl i ne may "¢l ude new neur ol ogi ¢ synptons, worsening cognjtive functl on,
or other defi08%. Keecxmeksiop, e W%WW@‘P%S)'[@E@%PC i) @yparht Ms and
causgs th) i lidtb ¥ hoBIcEITBY Yarm BRI REHEqSE WaetiRSCT i bes
t he ggpr w%?ﬁ%@ﬁ&% o Of %%gizsgdcﬁ%@ ul\}\t/%)é ﬁe\fer jr;1a\zje rem ssion after their
initial memwmalcmphmehmmclelt@@niqrrﬁ&f&%ﬂ%%ﬂﬂ%ﬁf@“’@ﬂeh’ﬁ%ﬁ‘?ac ks. The
primry Si Qi 6 Rb&lesdff di sease
onset . Emg e"sngrllt\g?\e{&r %E%?’ﬁw;cgdggger&tg gﬁrgﬁggee@llg%@%@l }gﬂ ] l%n freosm t he
onset of tHehewmuMSare Iwaavlefeetost wtﬂys rouviklgcore udh virl moramgbd1§®b¢ er
superi npos atta i
[0117] dlﬁﬁﬁﬂo Ecrﬁf %bée (ﬁi’ay]1 %S ﬁglr)%c%%t}% cze ugfs rF?’ Ubotiﬁezgﬁ%% “c
neut rl@phbindiiigtmq:]emha,s) i.e., the perl nucl ear antl neut r ophi | antl body"_
(pANCA), and h ces cenvisg
cervisiae ant ﬁ@g@y%l’(’tﬂr@mm%ﬁ atc?lclesnff) < ex\i\’/l"“ts m% Stéér“é’?‘ %\ﬁlgg@% fzgéhave t he
PANCA anhmbo:dmo|bn1dmgeno1ednlamdthebmmm intlode PSCA6aels (Coabell, ”m;m | e WO

and ot PRRERCHAL CHUBTdRer st OHEL ol BIsLRTG CIORMs el | 0Ly

the C Ohmirﬁusihrﬁle@l&emﬁgpsooimuc Nad eXcadCRA l)lsAbas@deaaza,&sqair\em EDﬁFR\/arI abl es

scores coll ected by physic es of _150,,and e, associ ated
wi t h28ui &desdshle ’&?P@E‘ageg CQCDge %ﬁﬁ#“ainﬁmfj Bt e R § lggi)ﬁ)f/%l Ok " and
vaI ues ahey-&09429), Nise n@eﬁﬂ}aVMeB@ O dctipehd/SEeHs. cAddiseade, HoBastls exgiresal .

"Devel opnent of a Crohn.s djsea clLiv roenterol o

70: 439- 4@“&@?@“%‘&&%954%‘}2&83?{% %r‘%‘l&ﬁy%@d}ﬂ@@?&ﬁaﬁb e?@?Bﬁ’P?ﬂ%‘rs use a
' subj ect 'bY?eft\!@ﬁéé‘}*n@ff 298 hiRed 2hoh B8t &prdigall GIM0-$EEifie binding moldcliled Bhve

Aut oi mmune thyroid di sease results fromthe production of autoantibodies

that eit frsreasdd MACGREEWe thyroid to cause hyperthyroi di sm (G aves'

di seage) or dapgiPywhBerelOhbiihfietpreidhales@rsiBafinyhe bstibsay b4EMdIR aet 0' S
thyroirditis). Stinulation of the thyroid is caused by auﬁoantl bodi es t hat

bi nd and inftodneedtintompmmakign Bps celfs, th |aa%l?%‘&s et Y areregnpratiy pEgdbesd by
Dest ruct 'cglﬂ;rgnf thd¥ost &8 Rird p'eﬁo@@ﬂﬁﬁéjsd?ﬂm@fﬂtt@ﬁw RO REsTRBE the @asidin i t h

ot her thyrol antl gens. [O Sjogren's syndrone is an

aut oi mmutlee isisests er, oios riefernblyz aagrapipn Gé@? @&‘é:ttqdb AT amigen-plading Sgpgment or

DI Stur ey LARSm whidh A0 hosHHE &re b RWAITERE M QRED0DbiREKPUT &

(I'TP) is }(%;st}ge IlnE"qhgut oantf%mal"es t hat l;)l nd toetg bl ood pl atel ets énd g([:)ause

t hei B0destalecotei C@nbe recovered fap He ovipars mrdivmuiresiansladmyteinpugifiegtiopni c

aut oi mune jneuronuscul ar di sorder characterized by autoantibodies that bind

to acetyl ceho ine receptors expressed at 20 neuronuscul ar junctions |eading

to weakness of008Bk lvwillintudyrsivad dlabvagiagenson the above pysgdire e pithidhe | | s

char act et £edr e AULOTIIHAS, B LAMHRL HRbmbiRatlBiA el /SR BEPRCT at ed
0

with art BFIRi°S T
remove some or alf of the DNA encodmg either or both of the light and heavy chains that is
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[0123] Also contenplated is the treatnment of idiopathic inflamuatory
myopathy (JIM, including dermatonyositis (DM and polynyositis (PM.

| nf | anmmat or hi es 25have been categorized using gcpHeRG 0k
classifi cat‘%%ga{)g’g%y%es. MIller's classification schena?(iM I'ler, Rheum Di s

yopat hi B2 SR 5L AT pbfikin bR i S RE o Y PR

Pol yny os iwthich o8 Heattg b mniipghs chairsaraneaicibodnofthe thebntidntaad ibegpthen heaypnamd or y

di seases that .inval ve scle and, .in th e of DM ,skin. 3 fsorders
are rarel8 '“i’?f“ﬁf%ﬁ@ifcéﬁ%éﬂa%ﬂﬁﬁﬁaihﬁ that @Qﬁ@gﬁ ngéﬁlﬁfséﬁﬁlﬁtagig@ﬁ%ﬁflgt 10 cases
pﬁr m | itlfjtﬂn&dtibﬂ ﬁ;(aasebnﬁl;aﬁtiE(Qly%thaﬁ&lﬁreshqﬁﬁcal Hio:silirthmgcinéthaﬂs)an per year in
the United States (Tar ,  Qur Derrnatol . 1991 .3-131-180).

| di opat hi ¢ in#“P%MBﬁhg&rFfﬁb‘ﬁa'flﬂ%Ef"@‘pfa%aéff)@f'eé‘t a"f(k%e% i i%i’ia%"i‘“g%‘ﬁ’ ‘c%‘rB)Pbi dity
and nor t &lok 12003/04 3393920090 hedlsH2,ahd addeeizec4a diichardiat @forhd hevei tyuf f er ed

significant inpairment (CGottdiener et al. J.Cardiol. 1978,41:1141-49).
M Iler (FHeERReDR hetrentireNodn ferign em%l%ﬁ&/@g]%@b@wﬁ?@w Hading 4

1994, 20: Q34826 RACLISF NS diSproRths ek FathrCandiblndgfsontath fof Beodnde.  Koopman
and Morel and, Lippincott WIlianms and W/ ki 005) _sets out 51 ve groups

. ns
of crit eFFUEtYe BYCh & iaHefd's & cQunfgrrepepior or FlHiltS‘B}al(:fz?iaB g6 19ena 8l hngk opat hy

CritepiardgidnMeh nASSR SRTERhge lebioh UV iADeilNes£dr8, OB BKRRSE stelMd Esiduc) a8PEY
~evidence of degeneration, elevation of serum]evels of npuscle- 5associ ated

|
onzymos. IBmERENY Ret A nl dRmaNs. HyRSpanIRbodcEnDe DBYNEASmER | n

der mat OW%§$§e§@ne8dww§k§s@eiﬁJqdﬁyﬂm-@§d&g B0 hfgltegit R RADOShBMIASS
secondary criteria. [0125] I1Massociated factors, including .
nuscl e- ad%erihabinding omESEIME At FdstskiFs dhei ey Gugewhihyis iavavedde | i mit ed

to, cCreapijifs'bbRReeine Hidvy hAa LAl Gl RNAN QISR RsHtiRRE: with {Moffkt | Ve

protein, aspartate am notransferase (AST), al ani ne am notransferase 10
(ALTYS amsingreidnucl ear aut oanti body (ANA), myositis-specific antibodies

(VeA), and anjopbdyrtu fshtBEAREE SO YARAS FRL AR e RRAITRERHECE
Conposi tions !’gg%ﬁl\/eﬁﬁoéls 011"Z Adm n]lgstrat_l ont O.lzgflial ﬁreaﬁgghéé@asp.eét of the -
i nvent i opnti-@D2OBBIB B0 &, Whiehtis ageaspibingnt @uginehhwan)Singlethringuoteis that

adm ni st j : i) o] 3.0 St -specific
Bi ncli mg. DEELS s CPAF RARE L& b AT Rl Alaao8 > TR Bl Ba T FRY T2t

t he bi ndDhwataeaiinghe pubhcatiy rpokiblei2blY Woding densy Brediwhingmdameain is

phar grceyt | C " [ -ase" ph ceutically or

phar %COF%%]%%%{{ %ﬁ&a%geg%? g{’)'ﬁzélﬁ’at?éeF 8% §?dog'ﬁ%gﬁlogl% aoshgﬁj?? E%re;lst%éoﬁfgg%onposi tions
t hat do nwtlifipd 688déngalrdgdongi c, or ot her adverse reactions when admi ni stered
20usi ng routes well-known in the art, as described bel ow. "Pharmaceutically
acceptable carriers"” include any and all clinically useful solvents,

di spersi on nmebd.a, Toaispengis Usent i bacterial and antifungal agents, isotonic

STISEHLAC Y RO T S—
sol vas eshavig @cudpesipd af ledings: disehde.associated with aberrant B-cell activity, comprising
administering to a patient a therapeutically effective amount of a humanized CD20-specific
binding molecule of the invention. In one embodiment, the CD20-specific binding molecule
is a CD20-specific small, modular immunopharmaceutical (SMIP).
[0092] “Aberrant B-cell activity” refers to cell activity that deviates from the
30  normal, proper, or expected course. For example, aberrant cell activity may include
inappropriate proliferation of cells whose DNA or other cellular components have become
damaged or defective. Aberrant B-cell activity may include cell proliferation whose
characteristics are associated with a disease caused by, mediated by, or resulting in

inappropriately high levels of cell division, inappropriately low levels of apoptosis, or both.

21



25[0128] The CD20-specific binding nol ecul e conposi tions may be

adm nistered orally, topically, transdernmally, parenterally, by i nhal ati on
spray, vagi nal rectally, or by intracranial injecti

parent er al Y442 ‘l‘]é&ﬂ "flerein”incl udes subcut aneous i nj ect?@ﬁ%éggﬁﬁ[’?gj\renous

i ntranuscul ar, intragcistenal gj I{%ctl on

i chni gu
Admi ni st SYEb Giseapss mayihe sharagierized; f?’é?&ﬁ’fl Ysmg t°F H‘r’f’ﬁ?iqelg?a grhwgln‘ammr Y,
i nt r aper igti&adions bhtdldt f16GRof cadRloptitsnbyy), Makthed d%hdie’:l@wdﬂﬁ&r&bahceﬂ@pﬁct i on and

or surgical inplantation at a particular site 'BS nt e{EI at eFI \ge

Gener al | enignaiaalisnpyndeserted gwase filly beloy. rbegragl f)‘ic) may &85G4] f“ %s ot her
i mpuriti %ﬁe&éﬁ@&mﬂ‘a@@ Sod& bR TEHMs gr&ivehién 6ﬁ§torahtﬂfwxes,ldi oveptcduticarafodi ment s,
injection, especially Intravenous, are preferre

20081 $56 Patipdis UeieiBAerirblg at normal leyels dbys cpﬁtamﬁ’éaeedlﬂqt e%qrraebﬁﬁsg PEIYYs of
the pr es‘?&‘ﬁy dcﬁ}é%‘éér&lﬂl KBRS RLRb A B-ER And ﬁ&‘i‘ﬁbﬁlblcsu@{awdﬁgnmA&@ﬂéhﬁBUSEd in
a net hod e tnvention may contain pharnmaceutically acceptable carriers
or addi t icolbactidésp avanliakig instide irapproptiate simulatienoid-sells; weh ahyARMPERPTEIe such
carriers gl %ﬂg&dp\f&gnﬂanﬁi tU@iecéi@B?B omexqiaawa@m%rvﬁ%ls -gagept abl e organi ¢

sol vent, co yvi nyl al co ol ,” polyvinyl pyrrolidone, a

car boxyvi nyl  [993hetA Smcbb%mmrhym@éﬂeqi of pyingstiseass asgrsiajalovith abemaRidi um
sodi yg alEQ!:EE)az{cﬁng% Mq‘l'lﬁclfj@égéa@@or f@ﬁﬁwm &¥dasShay 6hca08l M
pectin, t ethyl cellul ose,” xanthan gum gum Arabic, casein,
gel atin, ahgaan; Betiely Bgltyetm may ¢} %H@eqwaned w@pw@ Aecadll agtwity, opway ¢ W}*F\éﬁ‘i‘ebygl ycol ,
Vasel i ne, I umn
(ray . mseiEh of BieRhARKY. ERAGAR oSl ERand oRoh el B e o

sur f act anymphuthat :hB-cIell kemkemidda BrogH snygloeth), eﬁr@se@méﬁﬁctﬁmﬁﬁhbywtoamociyl mted
to, the abho r ng on the
dosage 1 Hu it S UFRAA T A Bl Bborol B PRl T fon, CRAGR By

phar rtéceumappmlpnme Br—x@mahilgm peésentaticar tp Taeedle pubynefhergrathivays yekyingfB-cells.

adm nistratio e

appropriate 1 og'lg ?Ie a(sgecgr%r"?ag{'ﬁ%eh glﬁatgcﬁgr’lngg%g %fr%ﬂl:l ll})loﬁm%?gr t he

CD20- bi namemgnsinaag memtprb\helrr@pbnsewtrhatmsntam&\thﬁDtZ@-spmfathmdms meteedecan be

pr epar ed Si 0 cal | abl e Ve r solutions
or enul S|d8?f§’%e‘£lﬂﬁ¥?"é’bvr hégh BIPPRIS ?Vr?c}hedesm? &Ihgr tpﬁan&%sr glgc(ﬁ)lﬁg Eogr

al cohol i ckanple ANBREL® {Amgsy/ Warh), HGMER A® (ﬁhbqﬂén&EMﬁ@ADiE@:l udi ng sal i ne and

Ri ngeP s (Rt Pida Gl e hue P B0, BEnER AN el el SfuioblE o7 & o

fixed oi |(Genehfebhfa\tﬂﬂ§;l{ﬂlﬁﬁ€®lx® @BMEAMCTEMRA® mnmm@ﬂdﬁ:mm@ (UCB

preservatjves, .or fluid ut I ct ro pI e i sh [0131]
A vari et blhﬁnaa&‘ﬁé%f‘fg’eﬁh(? E@b&%N% Spen eﬁ%ﬁ%"ééz 0 4% sal i ne,
0. 3% gl yQG&@nteewRaqugmaﬁmams@&mﬂ.pammmmmhmmmmmsammyelumanpound in

Uspensi SISO ONR et Y DL SRR S Gpe BTHRRIEAS, i i
car baxy rqubaieﬁz&lubw m&eatﬂﬁﬁtmﬂhﬁﬁb (SILE)S @, refpotiscokmis mpprbvadtdvyd @kdrl ul ose,

sodi um al gi nat e, fpoI n ﬁgEyrrol i done, um t rg e%ant h%aq@ um acaci a;

di sper si hga@eniidele ‘isr‘l%g/ Bé SESRARPC B e’zf“ht fetpet gt %HB%H&'[I de, for
exanpl e lrggitt [ dblinRAl € §REQNE Alpatidht B0 BWeHE thin tAdothéieidrane eitber dnvbiin fatty
aci ds, for exanpl e polyoxyethyl ene stearate,. or co(ggensatl .on duct s of

et hyl ene S8PPHRUSH Yith PBFREEMS N0 FDBIOYHHSTROBSP ABRBFLLY FRPagRehy| cinical

hept adecagitdpkhweBNAE¥H GEihe AR land S¥scHINAARASA L B plirp Shiteti S indfudetayhremet Oxi de
W th partlal esters derived fromfatty acids and a hex}aﬁj {j:ésuch a
d

pol yco¥y etlimyiied e dupHeR PR crbifmtatioasreducypn B s besPvS peioggin ét hyl ene
oxi de wi thy R%Bér@in ABib18EiSal 48 pé S dddtiomid @b sids; kdfmcidtin Mexdintder nhydri des,
for exanpl e polyethylené sorbitan WO 2008/.156713PCT/ US2008/ 007464

monool eattémoryigaising AsSIeE arngaRaRlich Healmalh snddmpEayRt QYsialbiserasse pgiseessed

pr eser vaty, \egontd Rm LIRTRAEpISA RS, < ., UBinRA PkmatRmal BHogashe et Bhe

[0132] Thé CD20-specific b| ndi ng ‘ecule conposition can be |yophilized
for st or Ageroxprent awybs in 9119t<édﬂqfﬁthén S0% plhe dinden) eritgria. php YRPIOYEA fERPONSEL| 5

t echni que has been shown to 5be effective with conventi onal

i munogl obul i ns. Any suitable |yophiliZation and



reconstitution techniques can be enployed. It will be appreciated by those
skilled in the art that |yophilization and reconstitution can lead to

varyi ng de f .gntibody activity loss and that use, have to
be adj usteg{(?g"%’gg%lgnsate [0133] Dispersible powders aa?f gr sui tabl e
for prepar td.on us _10.sus I t he

provi de T'H hﬁé’ﬁtﬁoél ?nli’fb‘gﬂw OR fiay & %H§$§%§ "\?\A&F ‘E‘Yme GiR SO%gérjtlg |tplrr1ég:;woou(r3 &exﬁﬁ

agent, suspead) fogeagpild, bevadsearmeoxitityndLe n'gfusas:eremd adesrse Seentsadpidéordi sper si ng

or vvettln ent and ndi n t xemplified b hgose al ready
nent i onetf %ﬁ@g%e ﬁﬁﬁgl‘ﬁ eréﬁ?ﬁ@éeﬁ‘?relgtaﬁ%' ﬁ? bﬁg%mf% %glllr)'}eﬁ&? ng mol ecul e
| n thesesﬁeddMIoatheQﬂéseﬂtSﬁwﬁuvabmdmg dleculef ﬂfat &% anpoeed e@mshieamnedan about -
0. 5% % at or at |east about 1%to as nuch as 15 or 20% by wei ght and
will %e BEFRW)ri nari |y based on fluid vol unes, viscosities, etc., in
accordance W [oh93 h%pa;fahﬂpwluaﬁmﬁﬁd@nmhadmxiud&mmsmm petreded. Thus, a
typi cal ’ﬁhar maceut i cal co ositjon I‘?/\é par%@ ecf{ion coul d be made
up to cotigufiant regpctiopdn FPé bHHreds wdhgagnema dy’ﬁ@llﬂ? e FYSH5MP 98XS ¢ ypi cal
COMpOSi LA trbdmehiWiltAHe R eniZdal CIS20SMBOcipikdll HRITENAND. & Fgiesd n 250 i
of steril e Ri n%er s solution, and 150 ng of antibody. Actual methods for
pr epar i ndd&sd EgrmEPlE- admi ni strabl e conpositions will be known or apparent
to theose skiljoggsh)i Mn tle@malold ﬁrﬂﬁhuarrﬁa}aeaqrtyﬁwelesg&smﬁ;rdmomcl in, for
exanpl e, Rem ngt on s Pharnaceutical Scjence Mack Publ i shing
Conpany, inBagmghion gng subseggmy car%!ﬁgceql@rsgeqqovénélb%r&geéoseﬁn igGIBBRAE s wi t hi n t he
range of yQurSdhabas, 5&0@@%&%&?&1&&%&& %ﬁ@%hW&WMMEk &M RhaNgEat i on.

[0135] The phar nmaceut i cal npositions may be i'n formof a sterile

i nj ect ab?WOLRYEAGS)- %h@é@ﬁ%%@@ﬁ%‘ﬁ‘éﬂ@iBﬁﬂd Bulﬁp@w@V@ﬁ@ablpﬁata@rlnﬂ%nqﬂO\Ader s
for the @%ﬁ&ﬁﬁ‘iﬁﬁ&&@@&%%e%?g%&@& in‘t'H‘stRnfcm%és‘i‘ﬁdt 'r&ehB!e‘?frhﬁQJu?fo?l‘iUléét(B%? &01

di spersi ons. The suspension formul ated according to the known art

usi n® t Hol® Sswin Janwwéh 1§B’é9§ﬁh@58>r5%é¢c & $rjredge dinn NMiXdAepdsisendi ng 30 agents
whi ch hapgrleen; B, ikGRG B@ntéﬁvﬁrhr]_tl}kef{ét ﬁfdolzelieniﬁgt PBlcEulRf 5&@@&%9“ ey

al so be a sterile injectable ution or suspension 1n a non-toxic

par ent er<lis isolated dipmmapnevial follienlar grucguwtsdaning rifeomaticharirigis dsmaiss’@ﬂedltheon in

cont ol n o P oy O RREU AR B AR oA bl e BRESN BAPBRAT, 1

pr opy!| ermodjictiendt rhannht'bld(ﬂmw (BB), ylest igh- aﬁfm:t Ialyldmldl,esam stllfreealctvker) sui tabl e

m Xt4y e f t e oils, Ringer's
sol uétq oﬁ(\%ﬁgﬁf‘go omé&? sg'glﬁ{}rlni(@:%%or %ae()g?g?g? 6 qggﬁ%% gg?tqa(gﬂr)lmgs terile, fixed
oils ar e’!O@bﬂﬁé’ﬁ{?ﬁbri%tiSltyllterﬁqulﬁi/mdsmsmuds‘othmb aggresuEpeivtian gisemselanda  For

this pur d. i ncI u nt hetic nono-
or digl yl@@ﬁ?g@il}é H%&J&tﬁgglapbg{u?&%ngﬁsd@ %%%aeéaldl &i¢ g iyh nd use in
t he prep@BaﬁﬂﬂmeiOﬁﬂlj ect abI es. 5101361 In all cases the form nust be

sterile and b ui th ent t i bility exists. The
proper fl ui d:wﬁ%l: 2 dgn rfrze{f’ dm%g"g #“Sﬁel‘é"‘é(rﬂ& Geﬁ%i"sg‘ﬁ«?aﬁgén ‘?ceél Yoating,
sucHhsas dbenmdﬂlfrqm cltnycall tralsnia padi ewsawitierefifictbhaliseasi by agthgMEd ztbllaeloﬁluatﬂ in the

case of e t he, .use of actants. bI e under
the condl 'tmg'ﬁg ?%guxﬁ’éa@ﬁfz‘}é?'ﬁ? ghlgﬁﬂcg?tb?%%é "aor?aa tamblé’gu?'te%a@EW 8*agai nst the
cont ami rdri m?umdbusmogfﬁl mimarmmmmt SN Eﬁglah«gae gb@@.@sﬂmzaﬁm )L wngi . The
prevent| n o on of .mcro can be brou y various
ant i bact r%r%‘fpsifﬁﬂe‘g fi}ﬁ‘ﬁﬁ‘l‘b Agent qucgmpyol?lg%fé?mpgmnﬁa%\tﬁé‘ﬁsha Ef or obut anol ,
ghe_nol blp&&l&bﬂ lﬂlpﬁ?bl(ﬁjienttlhHWS@S%ptOﬁ@dcdohﬁné iokRs Ale Jifdia. CaB&SR résigorwei' be
esirable to incluyde i oni ¢ agent r exanpl e, sugars_ or sodium

chl 03r | dewerWB'I“E?Hbe ¢ gﬁé&)‘igp‘f‘lﬂb‘?f‘ Kinjakame f”é?:xtaé?rﬁr%ul’cc}ﬁﬂ%?t’t“ii)b’l‘i?éo ¥28 be

br ought 18b@kientywitihativs R A, Eertohgeuﬁ“aﬂﬁﬁmd)dcuﬂasmb'a@inataﬁe t Sped@ndh

absorption, for ex um num nonost earate and gel atin, 101371
Conposi tPBHY gEPé’é’faﬂ??n‘?’i?f’“ %f’d‘ﬁf“ﬁl(%éj P%F%N"ﬁﬁ?“‘b‘é"‘?@rwpﬁlééfcwntgﬁhiﬁBt‘-‘élle or

absor pt Ic@ﬂeﬁ(ﬁmaaeﬂﬁtsuelpsafdlﬁé@ ﬁ,}t}gelr efficacy. Such enhancers include for
exanpl e, salicylate, glycocholate/linoleate, glycholate, aprotinin,
bacitracin, SDS, caprate and the |ike. See, e.g., Fix (J. Pharm Sci.,
85:1282-1285, 1996) and Aiyai and Stella (Alm Rev. 20Pharmacol . Toxicol.
32:521-544, 1993). 101381 In additi or?? t he properties of hydrophilicity and
hydr ophobi city of the



conpositions contenplated for use in the invention are well bal anced,
t hereby enhancing their utility for both in vitro and especially in vivo

uses, whil %\f&iﬂ@ﬁfs(% nposi tions | acki ng such bal ance ar?{(}){;?{lszﬁéb%g%@ﬁt' ally

less utility peci |caIIy, conposi ti ons cont enpl at ed 5In the

i nvention hay, apr i degr, il I whi ch
perm t absorp@?ﬁ 6[5205?835%5@8 ¥°°fq£te§&hg%%%}%c%%%§ﬁ?so E@g%(ﬁg a

degr ee olﬁhospl{ophjtémtlyrelsﬂmc{eﬂmdﬁBMSHIblItnepgrandt:se)mmse(dommuBctslii, onpplaedd se t he
cel | msrrbranetoapu tive ac Thu nt| osi tions
cont enpl $tl&dmag “ﬁ’dﬁ?ﬁ‘&n(a?oﬁ'sé 8@ rk’/‘g %rheafiﬁ&o §§ﬁ %andd)ea}slxl\?éf&;gd) ‘fto the site
of tar gepresuit, kigaechsditn b?Wh:c&Q&:ﬁ&@bf pathapesic Bqde hnd their hmd&sm’ﬁ Huhgot

i nventl on include a ste ni Sﬁ‘ﬂ %l on of a harrra eut i toqp05| tion
conpry si Hibadx-gsststiap pias ?6‘3”5 ﬁ Sig CHf 811?8"%?3“8 naing Flyved fagge > 10140]

Met hods PherAgyeCliR YRNA IO inAHe2(USE ﬁqno:eeumsu Giyeaat Brdilcadidt ys Bapagtded neans
for introducing a therapeutic direct

}/ L&nlrectl mtog,gamrallan

subj ect aagmsﬁwamamahﬁ SYRYIum; %%aattca 5 %1 girgs offierthan pnibody

intr anas@rbdu&h@ﬁ”(&% g1 l@?ﬁ&ﬁfcﬁ&h anﬁQd’nQﬂ&s@ﬁtaﬂmn bR aloatdf@ostimMtory signals

2008/ 156 13PCT/U5 008 464 spray,_ vaginal, or rectl\)I adm istration. The
t er m par©nk gillg) might ﬂ%‘b‘&la)h@’éipﬁ’”??féf’lﬁd’é iseasp Baihogeaed ous,

I Nt 1 peTUSGth@ity, 80td;dordiagizpt emal injections, as well as cat heter or
i nfusi on techni qgues. Adm nistration by, .int rader mal , 1ntramapmary

i nt raperit ondP991i fdp viiortdigs suggsstBpiTitEmab iWP?cé&W%ﬁf@%p‘l?%]t’é‘Et i on,
epi dural }y nﬂ)HSImQEelﬁlﬁ'irgﬁ%ﬁh:e'e B ﬁJeb]%hsﬁfs ADPPACHICCAM AiredtistoRalir

contenpl ated as wel rmaceuti cal conpositions for oral or transnucosal

adni ni st leadingie araptotie(@arkie Ledhstips, @@P&hévm%# 1Woeipo8P - oRvidencmin 101411 In
certain ﬁ%@'sﬁ?g@&?tha% Qaﬁny@‘}n’?ELE%@ém&ﬁl{’éﬂf’ﬁh W bt Apeptomk gy ed to be

conpatible wthits intended route of admnistration. Solutions or
suspbhsi osearsatiof syRPla @M16) an natirad kilereqcHnand mecrenhpesst dpredbesdeggisiolicat i on

can incl gdgy a% FetfoR it ngsx@g%)@@gmléal r@sp&%@to?wnlpﬂoﬂlal Fé}{dsﬁﬂ&l‘F@RHﬂﬁt er for

i nj ection, ne so tion pol yet'hyl ene gfycol's, gl'ycerine,
propy!| enﬂolghwbﬂsmdr\ndnmwal s@nmwwwémwssm» bacterial agents such as
benzyl al coh [, C ic acid or
sodi um bi sul APHE TRfebobBARGRE: B SEHENRARARRNRLC 2T C aei o
buffers @smﬂerasndmbmatty@smm:iupusaetr:a@emnwphdspﬁ)ap@mdmgjnalgremt)tssa‘ mvek he

adj ust me i.Cl pH 15 can be
adj uf(i ik @%1&(9{}, gb%r&%gggssﬁsagﬁog }n“m)ﬁ@d& %%gorl%rg’g@%gggﬁhegodl um

hydr oxi d2003;BhikS 7pl0k nd m@r:tppﬁ@aﬁ adtiepts rcca:mﬂ@mammiatbsienionsnramrvpomie%l,%

di sposab]| n mul tinl d tic.

Toza2: ST RPEIEPER ShfineiRsbeidafolh ' 4, FRE RuflmBu S, Ao B0 ¢y cat 1y
i ncl ude %6 brconbase tbrfse&h&otﬁttﬂ bdlmlap@pnomdpooteeﬂ:p&nda: thé eeatrlnmtdfrhumeIl such as

o yeer i nmf Gk ARaogR Ko maRng i Ayl 85F LR ashBUNTaY eI 2, V2

agens sSwicithas benzyl aI cohol or met hyl parabens; antioxidants such as

ascorbic aci u bIS fite: chela . agent ch a

ot ol onedr am Es REheR ore deeldrHopfi e B AR R BT Eher iraments. or

pElosphgt 8Situwdmdb @gﬁihﬁrﬁerﬁlﬁntlbd‘i@. adjousﬁt[mgntﬁ%goftp@tﬁﬁnw tteted W th raGximas hatm )

chl ori de, .or trose, The pH n be ust e o ase such as

25hydr OCWEIE)H;Z‘?(‘A&HCH (B?O@Baf)ﬂm%ﬁ%‘?i%g‘ ﬂemﬁ ‘g‘p%?)a&%bné“e 93% encl osed

i N anpouthes,indideRRt i emwcelmg@sm?lasmgletdopd &f rilesmal] TheHNaAS aw‘fo@ldass or
song 0 .bi ndi g nolecule is in Iyophlllzed

pl as : nm he 2

dosaéﬂe fkerbﬁ]aaﬁwa'awﬁyvﬂgﬂ?%ﬁ F“B’Slt?p‘?ell@pieﬂ%“ Gﬁ‘é ogyer W%Y%’FISPSPFWW

exci pi enﬁ,gmhg_aftyrﬁ{mgjh,{fesm,{, nmet hi oni ne, sucrose, and pol ysorbate 80. 101431
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WD 2008/ 156713PCT/ US2008/ 007464 [0144] In an exenplary enbodiment, to
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n
rece{)t or'8¥ ﬁVId%BVéerfeidgéer?ffy t86rﬁ§ttarlﬁ@def§f aéle’gﬁd?%‘lld‘?ga‘hﬁ%itm #hoPgens i s
exenpl arthered yn@tdh érthan@tsuekdtauey] ve. 10[ 0149] Exanpl es of chenot herapeutic

agents conte ed as . second agents | ude, but are not limted to
al kyl ati ng aH@L i q’éﬁ{:‘ﬂat ASREGy tﬁ%@ﬂ“’h‘h@f tsated ydheymethodscd thsriatention ise,

CyCI Ophoﬁqu‘aﬂmndetf:redmmﬁmqn offebRbadiMbnt, RITACAN A HRChee ) adrﬂi'ntsfe?e%lo ureas
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g., car Stl ne | omustin (CX]VLD CCNUV) ) ;
ol e S 1R GT (ARG AP o S hqrurmen B A NI SO TSh)
triethylene 15 thi ophosphoram de (thigfepa), and hexanet hyl nel am ne (HW
altretam ne)); al kyl sulfonates (e.g.%sbuslfan); and triazines (e.qg.
dacabazine (DTIC)); antinmetabolites, such as folic acid analogs (e.qg.,
met hotrexate, trinmetrexate, and penetrexed (nulti-targeted antifolate)),
pyri m di ne anal ogs (such as 5-fluorouracil (5-FU), fluorodeoxyuridine,
genti t abi ne, cytosi ne arabi noside (AraC, cytarabine), 5-azacytidine, and
2,2' - 20difluorodeoxycytidine); and purine anal ogs (e.g., 6-nercaptopurine,
6-t hi oguani ne, azat hi opri ne, 2'-deoxycoformycin (pentostatin),
eryt hr ohydr oxynonyl adeni ne (EHNA), fl udarabi ne phosphate,



doxorubicin, and bl eonycin; certain radiosensitizers such as _
5- bronodeozyuri di ne, 5- iododeoxyuridine, and bronodeoxycytidine; platinum

coor di nat i ofyocAmAlexes such as cisplatin, carboplatin, RRe9%abdRdatin;
substi t ut edwur eggs?l,a such as hydroxyurea; and nethyl hydrazi ne {?erl vatives

such as Negel YLl a0l RITARANAQGAP REiGniint0d Bk HeaiRAE blefTh | NG

exanpl es of chenot herapeutic agents, radi erapeutic agents an .
active ameethpdaifithednyentigehasdegure al so shown in Table 1. TABLE 1 Al kyl ating

ol phal an cht PSPt bR etpetRRTREG SRR Ee fat e PRESRIE R 15l KSR F ooy
senust i néndividudiyffecBoNiy)a ditcayd @rﬂis.ms;rjdeeb{\ﬁiggarﬂ;@hﬁn&qﬁmﬁmmrdbfh;le@Zm(e:_Iz'\i/'n\)l ne
R A
Ant i met alsotiemplatef dat the Aobjebt hadh® gssusmicted of Bavagea rhelm®mio dseateamBeimpt r exed
(Mil'ti-t %{'eg/%[us (}jf réicrcl}vieé a'xle?z}p?)to fr)gart iat rr?me%imr;}ﬁc gigc%lsg gﬁ] one embodiment, the rheumatic

disease includes, but is not limited to, rheumatoid arthritis, ankylosing spondylitis,

dermatomyositis, Henoch Schonlein purpura, juvenile theumatoid arthritis, psoriatic arthritis,

10 Raynaud’s syndrome, Reiter’s syndrome, sarcoidosis, spondyloarthropathics, progressive
systemic sclerosis and myositis.

[0108] “A subject having or suspected of having a central nervous system
autoimmune disease” or “central nervous system disorder” is a subject or individual affected
by a disease or disorder affecting the central nervous system, including the brain and spinal

15 cord, or such areas as the optic nerve. It is further contemplated that subject having or
suspected a central nervous system disorder may have previously received therapy to treat a
central nervous system disorder. In one embodiment, the central nervous system autoimmune
disease includes, but is not limited to, multiple sclerosis, allergic encephalomyelitis,
neuromyelitis optica, lupus myelitis and lupus cerebritis.

20 [0109] “Vasculitis” refers to a disease or disorder associated with inflammation in a
blood vessél. Exemplary vasculitis disorders include, but are not limited to, Behcet’s disease,
central nervous system vasculitis, Churg-Strauss syndrome, cryoglobulinemia, giant cell
arteritis, Henoch Schonlein purpura, hypersensitivity vasculitis/angiitis, Kawasaki disease,
leucocytoclastic vasculitis, polyantitis, polyarteritis nodosa, polymyalgia, polychondritis,

25  rheumatoid vasculitis, Takayasu’s arteritis, Wegener’s granulamatosis, vasculitis due to
hepatitis, familial Mediterranean fever, microscopic polyangiitis, Cogan's syndrome,
Whiskott-Aldrich syndrome and thromboangiitis obliterans.

{0110] Methods contemplated by the invention are useful for treating diseases such
as B cell cancers (for example, B-cell lymphomas, B-cell leukemias, B-cell lymphomas),

30  diseases characterized by autoantibody production, or diseases characterized by inappropriate
T-cells stimulation of T-cells, such as by inappropriate B-cell antigen to T-cells or by other
pathways involving B-cells.

[0111] B-cell cancers include B-cell lymphomas (such as various forms of

Hodgkin's disease, non-Hodgkins lymphoma (NHL) or central nervous system lymphomas),
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prolymphocytic leukemia, lymphoplasmacytic lymphoma, splenic marginal zone lymphoma,

plasma cell myeloma, solitary plasmacytoma of bone, extraosseous plasmacytoma, extra-
nodal marginal zone B-cell lymphoma of mucosa-associated (MALT) lymphoid tissue, nodal
marginal zone B-cell lymphoma, follicular lymphoma, mantle cell lymphoma, diffuse large
B-cell lymphoma, mediastinal (thymic) large B-cell lymphoma, intravascular large B-cell
lymphoma, primary effusion lymphoma, Burkitt lymphoma/leukemia, B-cell proliferations of
uncertain malignant potential, lymphomatoid granulomatosis, and post-transplant
lymphoproliferative disorder.

{0112) Disorders characterized by autoantibody production are often considered
autoimmune diseases. Autoimmune diseases include, but are not limited to: arthritis,
rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, polychondritis, psoriatic
arthritis, psoriasis, dermatitis, polymyositis/dermatomyositis, inclusion body myositis,
inflammatory myositis, toxic epidermal necrolysis, systemic scleroderma and sclerosis,
CREST syndrome, responses associated with inflammatory bowel disease, Crohn's disease,

ulcerative colitis, respiratory distress syndrome, adult respiratory distress syndrome {ARDS),

‘meningitis, encephalitis, uveitis, colitis, glomerulonephritis, allergic conditions, eczema,

asthma, conditions involving infiltration of T cells and chronic inflammatory responées,
atherosclerosis, autoimmune myocarditis, leukocyte adhesion deficiency, systemic lupus
erythematosus (SLE), subacute cutaneous lupus erythematosus, discoid lupus, lupus myelitis,
lupus cerebritis, juvenile onset diabetes, multiple sclerosis, allergic encephalomyelitis,
neuromyelitis optica, theumatic fever, Sydenham’s chorea, immune responses associated
with acute and delayed hypersensitivity mediated by cytokines and T-lymphocytes,
tuberculosis, sarcoidosis, granulomatosis including Wegener's granulomatosis and Churg-

Strauss disease, agranulocytosis, vasculitis (including hypersensitivity vasculitis/angiitis,

" ANCA and rheumatoid vasculitis), aplastic anemia, Diamond Blackfan anemia, immune

hemolytic anemia including autoimmune hemolytic anemia (AIHA), pernicious anemia, pure
red cell aplasia (PRCA), Factor VIII deficiency, hemophilia A, autoimmune neutropenia,
pancytopenia, leukopenia, diseases involving leukocyte diapedesis, central nervous system
(CNS) inflammatory disorders, multiple organ injury syndrome, mysathenia gravis, antigen-
antibody complex mediated diseases, anti-glomerular basement membrane disease, anti-

phospholipid antibody syndrome, allergic neuritis, Behcet disease, Castleman's syndrome,
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5  immune complex nephritis, IgA nephropathy, IgM polyneuropathies or IgM mediated
neuropathy, idiopathic thrombocytopenic purpura (ITP), thrombotic throbocytopenic purpura
(TTP), Henoch-Schonlein purpura, autoimmune thrombocytopenia, autoimmune disease of
the testis and ovary including autoimmune orchitis and cophoritis, primary hypothyroidism;
autoimmune endocrine diseases including autoimmune thyroiditis, chronic thyroiditis

10 (Hashimoto's Thyroiditis), subacute thyroiditis, idiopathic hypothyroidism, Addison’s disease,
Grave's disease, autoimmune polyglandular syndromes (or polyglandular endocrinopathy
syndromes), Type I diabetes also referred to as insulin-dependent diabetes mellitus (IDDM)
and Sheehan's syndrome; autoimmune hepatitis, lymphoid interstitial pneumonitis (HIV),
bronchiolitis obliterans (non-transplant) vs NSIP, Guillain-Barre’ Syndrome, large vessel

15 wvasculitis (including polymyalgia rtheumatica and giant cell (Takayasu's) arteritis), medium
vessel vasculitis (including Kawasaki's disease and polyarteritis nodosa), polyarteritis nodosa
(PAN) ankylosing spondylitis, Berger's disease (IgA nephropathy), rapidly progressive N
glomerulonephritis, primary biliary cirrhosis, Celiac sprue (gluten enteropathy},
cryoglobulinemia, cryoglobulinemia associated with hepatitis, amyotrophic lateral sclerosis

20  (ALS), coronary artery disease, familial Mediterranean fever, microscopic polyangiitis,
Cogan's syndrome, Whiskott-Aldrich syndrome and thromboangiitis obliterans.

(0113} Rheumatoid arthritis (RA) is a chronic disease characterized by
inflammation of the joints, leading to swelling, pain, and loss of function. Patients having
RA for an extended period usually exhibit progressive joint destruction, deformity, disability

25  and even premature death.

[0114] Systemic Lupus Erythematosus (SLE) is an autoimmune disease caused by
recurrent injuries to blood vessels in multiple organs, including the kidney, skin, and joints.
In patients with SLE, a faulty interaction between T cells and B-cells results in the production
of autoantibodies that attack the cell nucleus. There is general agreement that autoantibodies

30 are responsible for at least some aspects of SLE. It is contemplated that new therapies that
deplete the B-cell lineage, allowing the immune system to reset as new B-cells are gencrated
from precursors, would offer hope for long lasting benefit in SLE patients.

[0115)
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as well as“reco rns o
15  are relevant not only for prognosis but also for therapeutic demsmns Relapsing-remitting

describes the initial course of 85% to 90% of individuals with MS. This subtype is
characterized by unpredictable attacks (relapses) followed by periods of months to years of
relative quiet (remission) with no new signs of disease activity. Deficits suffered during the
attacks may either resolve or may be permanent. When deficits always resolve between

20 attacks, this is referred to as "benign" MS. Secondary progressive describes around 80% of
those with initial relapsing-remitting MS, who then begin to have neurologic decline between
their acute attacks without any definite periods of remission. This decline may include new
neurologic symptoms, worsening cognitive function, or other deficits. Secondary progressive
is the most common type of MS and causes the greatest amount of disability. Primary

25  progressive describes the approximately 10% of individuals who never have remission after
their initial MS symptoms. Decline occurs continuously without clear attacks. The primary
pfogressive subtype tends to affect people who are older at disease onset. Progressive
relapsing describes those individuals who, from the onset of their MS, have a steady
neurologic decline but also suffer superimposed attacks; and is the least common of all

30  subiypes.

[0117) Crohn’s disease may be characterized by antibodies against neutrophil

antigens, i.e., the "perinuclear anti-neutrophil antibody" (pANCA), and Saccharomyces
cervisiae, i.e. the "anti-Saccharomyces cervisiae antibody" (ASCA). Many patients with

ulcerative colitis have the pANCA antibody in their blood, but not the ASCA antibody, while
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chermot hefapemhfo 1296 une 16mBETdPesic b T3 cduBsd BiORmaHGIS IRk 1ot

radi ot herapeuti c "agent or radi tlon th rapy. The need for a radiation

t her apy, bind tcldodsd plateletsrandicedse theer dgsimicipst rati on of a CD20- speC| fic binding
mol ecul e co [ R r B¥odiie
treating ph ﬂlt %f%%gﬁa@ﬁﬁgg\q@gnt mcC%% spgm% 1% %I néorm | ecul e
CONposi tc}amctenzaihgamﬂnnbochh;shgénmtbIace\nelclgnhagmgnupuﬁgxmrgsswwt size of the

i ndi yj du Il as the

char 231 et utOgSubfent RELARY WEuRBOPrANBhalry BUES A0uE) | Peat monts, it
may be neces slai32]t d’sadmmnsghmctabwwyhumutwye inflipowhtidn ingheddyn andbat 10
ng/ day, out ng/ day, about 75 ng/day, about 100

ng/ day, a Om te{ﬁgﬁ%lﬁjg}é mg@%%&f}%gf)o ng/ day, about 250 ny/day, about 400
ng/ day, about[OElK} n@b@aym,tenaﬂnuﬁ isihe w&nﬂgbﬂmyqpambnnﬂamﬂ@l@rmfmﬁw about

1600 ng/ 2000 oses dm n| stered based
on wei ghaﬁ%}’ “fchu ({ "EAP myé’?{ &%\4)5"1“%3}0 0 Y@i‘“??i\é‘g ﬁlﬁ?%ma% FhI At ed
enbozif mehdve bééiﬁ;a@@ﬁﬁzeslpsmlgfalrmnibem cltﬂgsxﬁc)dtmud:lmmaymdaer’admsnﬁ@hen ed in a

Coz0- spetrrne Rt T e Clr St Amrioad b dPhioEBE SRt . 0. o1
about 0. Bﬁammlatw;t m§opdbhiesfdIMIY, p&yﬁyoﬁb@@M)&ﬁ&d&maﬂb@ydmﬁ(Dmbout 15 or about
30 no/ kg. ons stu f|r t in aninal

0
oodoPs D ¢ HARRA PR SR TR R RO b e drtyinaine joddmyoB oy
parti cul a;&eaaéssmsmmnduspatahe rh tHeafasd @DMN&in. These disdr@kb &t rdrd, wigf 4 ai n

enbodj nent s, the i stration. of .the 20- speci, i ndi nol ecul e
o el opidtpst hpRRirielk s fo SRFesE dlilion B dl olead:  hbout
20% af t edfasé?sﬁief £:3li6% Bhildrdped REareithe dJniRd Biatds lTar o fE,&tdrr POPUD&a©N 109,

decr ease duced bgugl | east abouéy 20, apout .30, about 4 about 50,

about 605 élbb%ﬂ JoPatii i lammatory SIYPPYEY 550885 “iBogn: aB\e‘P?glﬂlé‘kila% ionis

defi ned ﬁsrtaltjﬂeﬁﬂﬁﬂ% Haﬂoammteataauﬁsméd toQﬁW@ufﬂéﬁﬂdQVﬁnlﬁt@nth@Mﬁhnémmt of the
normal ran recovery is defined as a return_of absolute B-cell

count t ol ’f?é?"éf‘l at“?‘féjf%rq’%‘wl?‘?@ 4&)”4710‘5/90)01\‘4‘1?08}1@8{“%‘Sf;&@{mhé\%al ue; or 2)
normal range. 30[0159] In certain enbodi nents, the adm nistration of the
CD20- speci fic binding nolecul e corrposi3’9i on also results in enhanced
apoptosis in particular B-cell subsets. Apoptosis refers to the induction
of programmed cell death of a cell, manifested and assessed WO

2008/ 156713PCT/ US2008M)7464



by DNA fragnentation, cell shrinkage, cell fragnentation, formation of
menbr ane vesicles, or alteration of nenbrane |ipid conposition as assessed
by annexin V staining. [01601 In certain enmbodi nents, tpg, ki ration of
t he CD20-sﬁ%‘3ichﬁf*"&”“?ﬂ3ndi ng nol ecul e conposition results ?nﬂ elsﬁ red clinical

effects in the disease or disorder  hei St ed. r_exanpl j.n;patients
af f ect ed! ’:fQi%Uné?técﬁ"gW’HF F?J‘gﬁ‘egg:ﬁl“ﬂﬁg‘?sr QF?} ngg%‘ @0%%0@%%&?%’ of the
i nvent i oniphiXBEOWESiatb EndMIkaR! 2005 eadidt engloypsoretiicrib asddl ty dinggose iM.ant
anount [,e.g. , achi eves the Anerican, Coléﬁgé of Rheurratol.og%{] Prel i m nary

Det ect i ovE-dfiopaprcduibimmatopyAdrensy Criffrp hessRIPERI RS % in tender
and swol {ygfkntQ] rﬂﬁscﬁa‘ﬁo;%?%jd@ﬁhre%‘fﬂé”%ﬁ&al-idih, Blebation Bkt Je vl f imasier es ( Fel son
et al., Arthritis Rheum 1995, 38:727- 1035). Biol ogical neasures for

i mpr oV enisseciated engyres, plastrapaensliq teiad abmyenathys atidese afrasheeo- specific

bi ndi g AR}eEHyEsili) Gha'SiS TRRALY SiRALe SaufRAN@ARs ba SxbRishn@itkevel s,

measured via proteirn or RNA | evel s. %tokl nes of interest include, but are
not limted t[8125TNAIM assoiated fagtars incdudingsmugglesassocigief sappIngs andyt oki ne changes
may be dﬂﬁoatngk&‘?gqﬁﬁﬁde?bﬁ%lré ndl HHRRE So, AleafROLHAS BEK A EclavAdeBllirba&fatd, s- 1N RA
patients, markers relevant to bone turnover (bone 15resorption or erosion)
ar e nmeastldeeschfreacivaprdtedt, penartald aminoiiepderns ASH), @lpOC spdritRpEeBindi ng

nmol ecyl es,y Re | ar ; kal i ne
phos%ﬁat gl’sLeTS’ %‘?ﬁgg%“éf%f %ﬁ&a@mg?afi@g(‘éﬁ@%)r, @gﬁﬁgg e]lc? @23%%2£%g3 ’o@épr ol i ne,

t art r at eantibsdystozmntractablanyshesphigersse, and RANK |igand (RANKL). O her
readouts relevant to the inprovenent of RA include neasurenent of C
reactive protein (CRP) levels, erythrocyte sedinentation rate 20( ESR),
rheumat ovd f dtttaomac@@ieal Cympositioistand| Methadsed Aobpinistea¥ionnt i bodi es and

assessnent of temc | | el C Ot i

cytonetry. Sdg?@i gn ?%Oc} eé%gpegta‘&nﬁ%? gie@@géggg@gpcﬁ \t‘ﬁr%g}%%més%ﬁg%ﬁﬁ% of RA
pat i Ent sinvéntioh isidagnisissd as aphérmeécuBead ebinpbsiticel. SToi admdnisteva UB2G-smwifeynovi um
bi opsy, J.evels of RANKL and ot her hone factors d gviagkines set above.
add t) orkifiEE BefieRE L hm st (Bim S P I & B B P i BhIeBHE O

aspect, inheompbdtsisconiprisiz®dns pembie phatmateitivgllymdcegablecdrriaat Teaphrase ot her

di seases, i s neasur.ed according. to sta rds. kno in the.art. For exanple,
T oA e shincies By SRRt R e tlreDf i 9 o rrent w th a
CD20- s pegonipositibhswitiig nddpredudeallaghy, 6vaharadidry exRivRMvhdnadalifibiered D sease
Actiyity |l ndex in the range aof about 50 to about 70 units, wherein
fom 2; ypneaoies elbdont i e an fescbedlieovs Aharmas S Gt Pt * 1008,

33: 283- &arrids"Sf€lu® By a2SQ 6liniN usSfuChehBedigtsio media, cohingg, a score of 450
is considered a severe disease score. Jné{hsi s further desire

. t hat
admi ni st ¥EPRFIb AN 40 lReERfEdFaiPTiC Bt tioh felayineeppis 6?‘?@"" ihge'a reducti on

in perinucl ego1gmt iin ALidH BEhpoudds indP erm MR OWfth 1agef bBESaThbiISRaRt 007464
(pPANCA) and anti - Saccharonyces cervisiae anti body (ASCA) in individuals

af f ect ecSoBYEnisnPreiioRtle praforempiiicersell. [0162] It is further
contgypl at ed iy agelcDANGdiHY BiRlig ntBIQSIcldompBatibRM 4y HeRBRiMLBGd t r eat ment
with a CD20-specific binding nmolecule of the invention achieve an

i mpr ovenAlly. tepicllydrassdeemaliy, passaietdly: Winighalationispay. wewatly.gectdlyopr he core
set nmeasyifedadilTihioMRe. B¥e PR RMNIR 8L ¥sed Adheinthiiladd Qhn TRhEods hBetn®f the
core nmeasurenents worse by approximately 25% (see Rider et al., Arthritis
Rheum 200#enge; npgmugglar, ipgacssymaltinjpdiopyeriinipior isahiayss at\dminisitiosbE

pat | ent Sinf RERLY! Bkaldrtal TRAMUM Dkl AR RilablrfioRb i ithelR) ecul e of the
invention achieve an i nprovenent in Systeric Lupus 10 Activity Measure
(SLAN) ometrghitbaDi igsapsdmonery vijesfiop pudsr ustiebinplanieigmeat apagiculeesitstis 1 poi nt

(d adnman I u : : . Ltis Rheum
o8, pgbipylacy s AR TR ey Tibpoadork el Al Soyflggns MM S TG

cl i ni cal dtherampunitees that ead@be arméd po Heacdipentr dntareimtenrtmdinrmtsdfjdchied as

i nprovenent . ofr . Llj.zat i er the in 2 disease activity neasures (the
SLE Di seeasg‘aemaﬁfé'tlﬁ%ﬁ%{%&ﬁsh%%)‘EQF%%EDAI] and the System c Lupus 15Activity
Measure) and 2 quality of life neasures (patient's gl obal assessnent and
the Krupp Fatigue Severity Scale) (Petri et al., Arthritis Rheum 2004,
50:2858-68.) It is further desired that adm nistration of the CD20-specific
bi ndi ng nol ecule to SLE patients results in a



reduction in anti-doubl e-stranded DNA anti bodies. Alternatively,
i nprovenent may be gauged using the British |Isles Lupus Assessnent G oup

Criteria (Bl di tional 20b| orrar kers for SLE incl Subset s
o "hﬁ‘?“%wﬁ\’a“é“

(naive, sitional); conpl ement, anti

urinary bionma TWEAK, th res

differentiati B‘ﬁ%ﬁg é@r@ace%%{;mqnpn%gfltb%gre ‘W He%ﬂpnfg am | ni t)9) can be
used to Gpédifey ﬁﬁ?n&n@:ﬁh}:le deglieh ?ﬁmodﬂﬂtheﬁliueﬁﬁmma)l?&ﬂtmemégﬁmhmm
activation may al so confer. a sa Iyavanta on a

bi ndi ng) acef@?é‘f@ﬂliwﬁtmlag‘%f‘!ﬁstdﬁ@“ EgRp Pﬁtf’g’g é’ﬁ‘afmmﬂnt |E5F‘18pl§§:13€gr“8]§8| s
patients cﬁﬁféﬁ'o\f'aﬂkﬂtﬁéseﬁélmmatéﬁﬁ atﬁhaﬂn@&@:&ﬁﬂﬂ@tibl@o@hﬂﬂkm@mbb&gﬂhe of the

i nvention achieve an inprovenent in clinical score on the ggcet“gém Expanded

Di sabPl i tPplyatnyt %lgo}@b@wvw@bwh@mﬂ%r@éwwl PONEIFF- GPRGTY MY 9444- 52)
of at | eagdiu, ly RFyIR s%bxﬁ&d&ﬁﬂ"&@%ﬁ@hﬁﬂeﬁol%ﬁd Rikeal, cilbosaseyditash | east
1.0 on the Kur e scal e di ck et al Neur ol og 1997 49: 358- 6.3)

30[ 0165] SP‘ilui"sPﬁchF’tfﬁ@]flyléé‘ st 8l wosg xanthap éﬁ?sg"ghﬁaéﬁ ??ge‘f"r%ﬁ‘ﬁ“m M
recei vi nggil &aiyiEH, gRterth, %9&&0@%&1 Ip%hlém}wn@glyml vaddlige, phratfiestedatylent i on

achleveareductlonlna one five criteria set out in the

| di opat hiatsohelf $tWF16r‘}“W(§E%ﬂﬂﬂ}b1@‘mUé$ﬁb manpitgh sorbje), lactose, a

2008/ 356 L1 ARG QA4 RS SR 28dRRYKE MA bl es 1F ed ar@ Ulﬂfs@ﬁ froth] it ®off Ur t her
cont enpl at ed that adm ni stration of a CD20- speci i ndi mol ecul e of
the i nvedinitsd te.gha 4baypertcombingtionsdharead, 48@13@0?%%»@9?@91%@“3#&1\1303 demyt ed
factors %ﬂlpcg,tr&gmflﬁvcém,&he group consisting of creatine kinase (CK), lactate
dehydr ogenas | ase, C-reactive protein, aspartate am notransferase
(AST), alani né0138hi Romulatien ef the eharmpdeutical semperition il ¢aw aserrdiastq Body (ANA)
nyositis ra/gg‘afidnﬁn@f?&doh@%&éd &'\gsé%mu@rn@m%mdn?oﬁaf e&an.ﬁétamﬁmpﬂlﬁe nucl ear

ant|gens ternalvey patlen rree|ng e criteria set
out il§ Ricdmpositionedomprising pr pnti-SDR$ anjibody G she @@%@s@m&@agrﬁﬁy thseeofpachs ubj ect.

g]; | E ;??;@F%%@gf&%ﬁ'agﬁgﬁ? r faa:_b'ta?ﬁvgé}ta}eg% a PhysibIOMRCaE§ R cddBrable vERcERF € Than -2

enbodi ment,” patients suffering froma B -

cel | cancewicr. Forjohgioh§ot grausinmsnsuitable haraze(SDZEQu@p@epxwlaalammongornol ecul e of
t he inve

c20- § pedieplichilete TR e Ao Y SUBLAAEDRILER b ETRONIRdaIRE 1
commonl y Pasagradl mehitles @mnucitaittdo‘asmctélwldﬁ balutidye Ringer'sgl¢ntosasdetroksgmease i n

t unor, n V. ease

syimp s SRR Tacled MR SRR oM HuRvelly W RIBGH TR FaSERE) e

di vi ded sdditives{ preStrintives, a:sﬁtaé rmfnemamﬁéacsmymr@pltmghem inical categories of
"indol ent"” g LY o

follicular ce?‘flz'?e A%ﬁerg%fa‘lepar at%g%§ ?rh gﬂeéﬁwg}%ggﬁ%?ﬁgx‘é %é’e smal |

|y nphocytgilymldeyomlqomb siEpasions hwrpbrﬂuytthemctlmoand Blaipjxture with

| ynphopl asnacyt o cro one | ynphoma

and Hair ﬁx%iglle?{ts Slél b}é\ffj}]ora t%e B;lamr?fgégurew?aﬁlue u%&%nggﬁ%%u&mﬁ?% eém xed and

| ar ge5c elshspeydinhagents, fbﬂe)&mplkﬂ fotliusn ¢ayquhmnﬁ&deﬂdlmm&hﬁb¢iluhnn,— cl eaved cel |

I h : hob Al D ted
| ymonons B RERE EbLEe e P A8R s e SRRRE RN T 5 & feed
i N cases gofn RE04; &Bﬁ)bx\sﬁg@ﬂd’etﬁmg hizcaus Ay beymminoatiy- od%anmgrphoapbatﬁbnbr der in the

dehyar og B eta) w Aaihat oo BREuSS b Pl o5l b i Rhes BERURRE "o §

Ver sus Zﬁ)yoﬁjﬁ&@len&@edﬁfd ﬂllddn@dhshﬁinqw)ducdiofaaglen&b)ﬁ@ﬂt}i loag chdin ver sus | 1|
or V), d ext d site, i,nvol venent or 1 vers ts with
5" or Tor &bk akaRtib e avEe PEYLe R KOO DL TR %tﬁ%'g‘?‘f°§ and
overal | sufy¥n¥ akidatwith pmar@ters[&hei&] frifarthter srizaad s halitssuch at he aggr essi ve
IPI is defjned as fol . - & ade Desc tion: 0 Fu activ bIe 0 carry
on al T pRebATEIA e SaO Rl HORIeT D radr At bt -
physi cal leytefstde@Pdaotisin Sy iavids é{ndmékité’lrﬁiﬂhﬂfcﬁid@fjor&ﬂﬁlnﬁlb|p81yétﬁyl@ﬂd’ﬂ’o¥b1ﬁht wor k of
a light or sedentary nature, e.g., light house work, office work; 2

Anbul atory and capable of all selfcare but unable to carry out any work
activities, up to and about nore than 50% of waki ng hours; 3 Capabl e of
only limted selfcare, confined to bed?or chair nore than 50%of



WO 2008/ 156713PCT/ US2008/ 007464 waki ng hours; 4 Conpletely disabl ed, unable
to carry on any selfcare, totally confined to bed or chair; and, 5 Dead.

(See., The na |onaI Non- Hodgki n' s Lyrrphoma Pr ogno Prol ect.
A predicti \)&8%@% Yor aggressi ve non-Hodgkin's lynp ﬁéﬁﬁ?\zl%%%ﬂkﬁ
329:987-94, 1993). 5[ 0169 rade i ini cal I y
assessed “??é‘P‘ﬁ@a'fhjéh carqf“foé’¥ '6%9“['5?105? "?égﬂtsaf?i ™ Vf {]O%%’%u ye§pi§%asents as a
nodal di seasfe afgl, bisn-plopANp-hipdiokyhishzoate. s| ow grovvl ng. Internediate- and

hi gh- grade di sease usu resents as.a nor.e a ease with
| ar ge extranoﬁ’eislf MM%‘%CF’W‘?@WW@ pﬂ?’&B‘? aq’l ggl%hy ?:fogn system
is also ldﬁ)@éée'ﬁaﬁu REaSHHEdRk 0 9HRSR caftiedprickQb um)rms tectmipie hhs yeenomoviodgki ns

| ynphomas. I n this system of .adult NHL can be
cl assPfi oaeifeptiye )ﬁ(“aﬁﬁf“’Bmé%{{ai‘@‘H& §J°H%]H§nd‘i“ﬁémbﬁp%ﬁg‘f¥ﬁ igatip an dtpatl ent has

vel | - def iqggkiasdaehhigesd oY BPEAPByLdB)It Will teCippleéihted b ehdse eleElecgmalha zmn is
given to patients with the follow ng synptons n aéde é S0 go
than 1090 krprintizalion apdyreepistigtiny FrnyEa PWW“{E&@&]G&SQ‘;%QF el &‘%’ 8fsr‘?§ fever
Wi th tenper aleUbRE RS 2Pbadiidnd tslE@iehtd® ni ght sweats. 15Definitions of
the stages are as follows: Stage I-|nvoI venent _of a SI&??@IH&?{] h node

region or | ocﬁllﬁiledDISPﬁfﬁp\?é’ﬁié’H?rsé'Fd gawylesgugabls for prepagh Sor site.

St agggl | - béﬁ!&hdﬁ%};&ﬂé ad?ﬁtlothM?uQ[er melmhv@aﬂ@oﬁ;ﬁmmmmret»m same side of
t he di aphragm or "l ocalized involvenent of a single ass

QCl a
extral y nﬁrﬁa@fﬁlég oF yelting gest, sesparting e8ntasd iopfh i MK PHTICTBES: &P‘f"ﬁleor wi t hout
ot her gergiﬂ? &r %@t@h}?@g%ngrﬁna B&pSRIRy apkAls a&fex&ﬂﬁlﬁiédéb@hﬁ@g Alreadiyage
men

F1T-i nvoIv 20" I'ynph node redgi ons on both sides of the di aphragm
possi bl yﬂb@@b@ﬁé@h@/\lﬂng | ocal i zed invol venent of an extral ynphatic organ or

site, invol Ve,ﬂ%@& O’i‘hetc!&ﬁcéﬂgfr‘&{bf A@52009th ic ﬁn@ﬁ@ ﬂoVECQIeSﬁ OB lations

(nmul'tifocal) vol venent of one or nore extral hatic sites with or
wi t hddt ssmoey aidsty, foreptmple frem lassdhapehewit0- e, ‘ISB% vt evatdsast aiophdya i #5c or gan

| nvol vengnt., L o054 W]&elgﬂt%d ) bQE@é&edﬂﬂgﬂnly‘ Bed é(r?ﬁﬁ@tvoluﬁﬁﬁ further

details, see The I'nternattonal Non- kin's Lymphoma Prognostic
Factors Plsocjasam, eted, ip me@r@mpwwlthﬁﬂ@laﬂlfc@ﬁﬂf efadmimstrptian pReried: Atds. Ry nphons,

New Engl %ﬂ] p}%%eu&éﬁ %%pc%ﬁ zgr?r{)aﬁ:%éral L@%JI%L chif}d 80 $haflS RS Rl oonflid NI apeut i ¢

ef f ect o specl els etermned by the |evel of
response stefxmrbu&eadmaer@np AP ot anebfplan detypisaldempouiorafor intgrpmopsiaiisionon to

L or 5 20hoap iass Bl wol dob il IhMBlueflednadhs SAMRICAR {sB3RPARAALALLIST | ned a5

t ot aI 30&P i R AT i sease con I'rme cal
~ eval uati owtual methn@ fentmphmgmmgenteradﬂw\adniuast@bh%gpwwstw*rlébcImcvwnw th a

CD20- speci fic e LV I ngLr | east a
par t1 o rResn B0 R T B pf el ot U BB M B STRT R8P0 26

101721 Adeaiishitort RharmdveutiabSdemcey liStherd., dMéckrPubbdirgsComgpani EadnePoped in

col | abor .he . Nat i nce St ut e o in
ncol - 1850 4b S0 o SRl E R R it o SEERURD Rresdofios) o
COWp|26tebb&)SWQQBIQ)erSdImbtsﬁhtmﬂ V\/nen there is a corrpl ete di sappear ance of all
det ect abl e cI radi o hi ¢ evi dencg. of |se S

di sease-rel at g@nﬁﬁo‘ﬂ?@maacf gﬁﬂ@%&h‘mﬁ‘ga%sm a@eemr[ g tgralﬁén FEiP%i ze, the
spl een hagudoag bhagiadus sns;&miien despersioheodxtaride pmmdem/for Bxeektemnpeﬂnmusl yrrphoma
101731 An uncanfi te res se is o when a ti en shows
conpl et o PEPSRPeN St R o EELg ARt op o B aen o gL RS Rled™ 0 S
Iy(rjrph nodesordiay & th@@{cﬁﬁmf s these Quitdbbadisieldmng vidtthghags ﬁ]f(ijd’ sru@pdnd?g )

i ndeterm nate. An unconfirnme conpl.ete respon neet s, and exceeds the
crit el a 208 phiFh hw%yaswwdl el aﬁ%&?f@eprwraﬂon may als6 be &

sterile injectable solution or suspension in a non-toxic parenterally-acceptable diluent or

solvent, for example as a solution in 1,3-butane diol. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol,

propylene glycol, and liquid polyethylene glycol, and the like), suitable mixtures thereof,
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defined as a reduction of at |east 50 percent in overall tunor burden.
[0174] Simlar criteria have been devel oped for various other forns of
cancers or rol.iferative diseases and are readily fo a

per son of %’@l@ Mlﬁﬂ%he art. See, e.g., Cheson et al. %&V%&g@%@%&tol
Oncol . 2006 escri.bes .criferi S le. Cheson
etCth O’fﬁ@ﬁ‘abl%]égxmﬁsﬁglﬂgmband\%q C L ¢ (%rslé-)acsr0 %rﬁlgd g&én Cheson et
al ., Bl o@ge8@Cue Hvefiionally, em‘]ﬂd}ﬁh adesmlverbesswperﬁemumdﬁm ﬁqrehledyl&vpiiﬁastl c
syndr one 5 ec a thera [e to a
h20- b1 ndiyeb PP rRoRt Do mafy L Rfpfod BN ©, 2
sl owi ng  @itydickic ash a@bmwee&sﬁ:mruseeﬂmapeﬁmﬁoﬁzﬁlmwmms not receiving

t herapy. Measurenment of sl Wed di se ress n.or..apy of t ove

f act ogs may bH134) gl cagss ¢ sfPWmeé‘gﬁﬁ Eﬁfeég‘d\% S 8%%‘8%"&%6{‘%‘ tgzﬁtegst}

i ncl udi ngyPARIIBLRRMs. @ﬁe%ﬁ:@@n flgaiy taﬂraeaeaaﬁtamkcyrfmamgpmgusyam uddRifa PET scans,
uItrasound and the |ik [O 4 In a.r Iat(ﬁd as*%ﬁgeréaéto det erm ne

the effi é%ylgtﬁ“c}tﬁzlegﬁ‘i'%m’ﬂﬁ %P@’&E‘F%O the JRAHEFA PArYH@SIRY, B cells in a

bi ol ogi calspagiRhid B tht & drRekiackRhealn ﬂnﬁstrmeaﬁureedderltmb meltxaﬁsecsfbodl nment, the
_bi ol ogical sanple is selected fromblo

do t unor Dbi 010 %n h nodes,
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NFI alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or
phosphates and agents for the adjustment of tonicity such as sodium chloride or dextrose, pH

15  can be adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The
parenteral preparation can be enclosed in ampoules, disposable syringes or multiple dose
vials made of glass or plastic.

[0142] Solutions or suspensions used for subcutaneous application typically include
one or more of the following components: a sterile diluent such as water for injection, saline

20 solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or other synthetic
solvents; antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetra acetic acid;
buffers such as acetates, citrates or phosphates; and agents for the adjustment of tonicity such
as sodium chloride or dextrose, The pH can be adjusted with acids or bases, such as

25  hydrochloric acid or sodium hydroxide. Such preparations may be enclosed in ampoules,
disposable syringes or multiple dose vials made of glass or plastic. In some embodiments,
the CD20 binding molecule is in lyophilized dosage form and may further comprise the one
or more of following excipients: L-histidine, L-methionine, sucrose, and polysorbate 80.

[0143] Also contemplated is subcutaneous therapy using a pharmaceutical

30  composition of the present invention. These therapies can be administered daily, weekly, or,
more preferably, biweekly, or monthly. Ultimately the attending physician will decide on the
appropriate duration of intravenous. or subcutaneous therapy, or therapy with a small
molecule, and the timing of administration of the therapy, using the pharmaceutical

composition of the present invention,
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[0144] In an exemplary embodiment, to supply a high dosage subcutaneously, in
which the volume limitation is small (e.g., about 1-1.2 ml per injection), the concentration of
CD20 binding molecule is generally 100 mg/m! or greater.

[0145] In other embodiments, administration is performed at the site of a cancer or
affected tissue needing treatment by direct injection into the site or via a sustained delivery or
sustained release mechanism, which can deliver the formulation internally. For example,
biodegradable microspheres or capsules or other biodegradable polymer configurations
capable of sustained delivery of a composition (e.g., a soluble polypeptide, antibody, or small
molecule) can be included in the formulations of the invention implanted near the cancer.

[0146] Therapeutic compositions may also be delivered to the patient at multiple
sites. The multiple administrations may be rendered simultaneously or may be administered
over a continuous period of time.

[0147] Also contemplated in the present invention is the administration of a CD20-
specific binding molecule composition in conjunction with a second agent. Second agents
contemplated by the invention are listed in the paragraphs below.

[0148] A second agent may be a B-cell-associated molecule. Other B-cell-
associated molecules contemplated by the invention include binding molecules which bind to
B-cell surface molecules that are not CD20. B-cell-associated molecules include, but are not
limited to, CD19 (B-lymphocyte antigen CD19, also referred to as B-lymphocyte surface
antigen B4, or Leu-12), CD21, CD22 (B-cell receptor CD22, also referred to as Leu-14, B-
lymphocyte cell adhesion molecule, or BL-CAM), CD23, CD37, CD40 (B-cell surface
antigen CD40, also referred to as Tumor Necrosis Factor receptor superfamily member 5,
CD40L receptor, or Bp50), CD80 (T lymphocyte activation antigen CD80, also referred to as
Activgtion B7-1 antigen, B7, B7-1, or BB1), CD86 (T lymphocyte activation antigen CD86,
also referred to as Activation B7-2 antigen, B70, FUN-1, or BU63), CD137 (also referred to
as Tumor Necrosis Factor receptor superfamily member 9), CD152 (also referred to as
cytotoxic T-lymphocyte protein 4 or CTLA-4), L6 (Tumor-associated antigen L6, also
referred to as Transmembrane 4 superfamily member 1, Membrane component surface
marker 1, or M381), CD30 (lymphocyte activation antigen CD30, also referred to as Tumor
Necrosis Factor receptor superfamily member 8, CD30L receptor, or Ki-1), CD50 (also
referred to as Intercellular adhesion molecule-3 (ICAM3), or ICAM-R), CD54 (also referred
to as Intercellular adhesion molecule-1 (ICAM]1), or Major group rhinovirus receptor), B7-
H1 (ligand for an immunoinhibitory receptor expressed by activated T cells, B-cells, and

myeloid cells, also referred to as PD-L1; see Dong, ct al., "B7-H1, a third member of the B7
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family, co-stimulates T-cell proliferation and interleukin-10 secretion,” Nat. Med. 1999,
5:1365-1369), CD134 (also referred to as Tumor Necrosis Factor receptor superfamily
_member 4, 0X40, OX40L receptor, ACT35 antigen, or TAX-transcriptionally activated
glycoprotein 1 receptor), 41BB (4-1BB ligand receptor, T-cell antigen 4-1BB, or T-cell
5  antigen ILA), CD153 (also referred to as Tumor Necrosis Factor ligand superfamily member
8, CD30 ligand, or CD30-L), CD154 (also referred to as Tumor Necrosis Factor ligand

superfamily member 5, TNF-related activation protein, TRAP, or T cell antigen Gp39) and
Toll receptors. The above list of construct targets and/or target antigens is exemplary only
and is not exhaustive.

10 [0149] Examples of chemotherapeutic agents contemplated as second agents
include, but are not limited to alkylating agents, such as nitrogen mustards (e.g.,
mechlorethamine, cyclophosphamide, ifosfamide, melphalan, and chlorambucil); nitrosoureas
(e.g., carmustine (BCNU), lomustine (CCNU), and semustine (methyl-CCNUY);
ethylenimines and methyl-melamines (e.g., tricthylenemelamine (TEM), tricthylene

15  thiophosphoramide (thiotepa), and hexamethylmelamine (HMM, altretamine)); alkyl
sulfonates (e.g., buslfan); and triazines (e.g., dacabazine (DTIC)); antimetabolites, such as
folic acid analogs (e.g., methotrexate, trimetrexate, and pemetrexed (multi-targeted

- antifolate)); pyrimidine analogs (such as 5-fluorouracil (5-FU), flucrodeoxyuridine,
gemcitabine, cytosine arabinoside (AraC, cytarabine), 5-azacytidine, and 2,2’-

20  difluorodeoxycytidine); and purine analogs (e.g., 6-mercaptopurine, 6-thioguanine,
azathioprine, 2’-deoxycoformycin (pentostatin), erythrohydroxynonyladenine (EHNA),
fludarabine phosphate, 2-chlorodeoxyadenosine (cladribine, 2-CdA)); Type I topoisomerase
inhibitors such as camptothecin (CPT), topotecan, and irinotecan; certain natural products,
such as epipodophylotoxins {e.g., etoposide and teniposide); and vinca alkaloids (e.g.,

25  vinblastine, vincristine, and vinorelbine); anti-tumor antibiotics such as actinomycin D,
doxorubicin, and bleomycin; certain radiosensitizers such as 5-bromodeozyuridine, 5-
iododeoxyuridine, and bromodeoxycytidine; platinum coordination complexes such as
cisplatin, carboplatin, and oxaliplatin; substituted ureas, such as hydroxyurea; and

methylhydrazine derivatives such as N-methylhydrazine (MIH) and procarbazine.

30 [0150) Non-limiting examples of chemotherapeutic agents, radiotherapeutic agents

and other active and ancillary agents are also shown in Table 1.
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TABLE 1

Alkylating agents
Nitrogen mustards
mechlorethamine
cyclophosphamide
ifosfamide
melphalan
chlorambucil

Nitrosoureas

carmustine (BCNU)
lomustine (CCNU)
semustine (methyl-CCNU)

Ethylenimine/Methyl-melamine
thriethylenemelamine (TEM)
triethylene thiophosphoramide
(thiotepa)
hexamethyimelamine
(HMM, altretamine)

Alkyl sulfonates
busulfan

Triazines
dacarbazine {DTIC)

Antimetabolites

Folic Acid analogs

methotrexate

Trimetrexate

Pemetrexed
(Multi-targeted antifolate)

Pyrimidine analogs

5-fluorouracil

fluorodeoxyuridine

gemcitabine

cytosine arabinoside
(AraC, cytarabine)

5-azacytidine

2,2’- diflucrodeoxy-cytidine

Purine analogs
6-mercaptopurine
6-thioguanine
azathioprine
2'-deoxycoformycin
(pentostatin)
erythrohydroxynonyi-adenine (EHNA)
fludarabine phosphate

38

Natural products
Antimitotic drugs

Taxanes

paclitaxel

Vinca alkaloids
vinblastine (VLB)
vincristine

vinorelbine

Taxotere® (docetaxel)
estramustine
estramustine phosphate

Epipodophylotoxins
etoposide
teniposide

Antibiotics

actimomygin D
daunomycin {rubido-mycin)
doxorubicin (adria-rmycin)
mitoxantroneidarubicin
bleomycin

splicamycin {mithramycin)
mitomycinC

dactinomycin

aphidicolin

Enzymes
L-asparaginase
L-arginase

Radiosensitizers
metronidazole
misonidazole
desmethylmisonidazole
pimonidazole
etanidazole
nimorazoie

RSU 1089

EQ9

RB 6145

SR4233
nicotinamide
5-bromodeozyuridine
d-iododeoxyuridine
bromodeoxycytidine



41.8 18008 sccp 24.8 18008 sccp 13.0 2LM 20-4 sccp p/s 50.6 009 sccp 39.8
2Lrn 19-3 sccp.p/s 22.4 2Lm 19-3 sccp p/s 12.7 2Lm 19-3 sccp p/s 43.5 009

sccp p/s 32, 700391%§71§00p p/s 20.2 009 sccp p/s 10.4

WO 2

2-chlorodeoxyadenosine
(cladribine, 2-CdA)

Type | Topoisomerase inhibitors
camptothecin

topotecan

irinotecan

Biological response modifiers
G-CSF
.GM-CSF

Differentiation Agents
retinoic acid derivatives

Hormones and antagonists
Adrenocorticosteroids/ antagonists
prednisone and equivalents
dexamethasone

ainoglutethimide

Progestins
hydroxyprogesterone caproate
medroxyprogesterone acetate
megestrol acetate

Estrogens
diethylstilbestrol

ethynyl estradiol/ equivalents

Antiestrogen
tamoxifen

Androgens
testosterone propionate

fluoxymesteronefequivatents

Antiandrogens
flutamide '

gonadotropin-releasing
hormone analogs
leuprolide

Nonstercidal antiandrogens
Flutamide

PCT/US2008/007464

Miscellaneous agents

Platinum coordination complexes
cisplatin

Carboplatin

oxaliplatin

Anthracenedicne

mitoxantrone

Substituted urea
hydroxyurea

Methvlhydrazine derivatives
N-methylhydrazine (MIH)
procarbazine

Adrenccortical suppressant
mitotane (o,p’- DDD)
ainoglutethimide

Cytokines
interferon (a, B, y)
interleukin-2

Photosensitizers
hematoporphyrin derivatives
Photofrin®

benzoporphyrin derivatives
Npe6

tin etioporphyrin (SNET2)
phechoride-a
bacteriochlorophyll-a
naphthalocyanines
phthalocyanines

zinc phthalocyanines

Radiation

X-ray

ultraviolet light
gamma radiation
visible light

infrared radiation
microwave radiation

[0151] Second agents contemplated by the invention for treatment of autoimmune diseases

may also include immunosuppressive agents, which act to suppress or mask the immune

system of the individual being treated. Immunosuppressive agents include, for example, non-

steroidal anti-inflammatory drugs (NSAIDs), analgesiscs, glucocorticoids, disease-modifying
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antirheumatic drugs (DMARDs) for the treatment of arthritis, or biologic response modifiers.
Compositions in the DMARD description are also useful in the treatment of many other

autoimmune diseases aside from RA.

[0152] Exemplary NSAIDs are chosen from the group consisting of ibuprofen,

5  naproxen, naproxen sodium, Cox-2 inhibitors such as VIOXX® and CELEBREX®, and
sialylates. Exemplary analgesics are chosen from the group consisting of acetaminophen,
oxycodone, tramadol of proporxyphene hygrochloride. Exemplary glucocorticoids are
chosen from the group consisting of cortisone, dexamethosone, hydrocortisone,
methylprednisolone, prednisolone, or prednisone. Exemplary biological response modifiers

10 include, but are not limited to, molecules directed against cell surface markers (e.g., CD4,
CD5, CTLA4, etc.), abatacept, cytokine inhibitors, such as the TNF antagonists {e.g.
etanercept (ENBREL®), adalimumab (HUMIRA®), and infliximab (REMICADE®)),
chemokine inhibitors and adhesion molecule inhibitors. The biological response modifiers
include monoclonal antibodies as well as recombinant forms of molecules. Exemplary

15 DMARD:s include, but are not limited to, azathioprine, cyclophosphamide, cyclosporine,
methotrexate, penicillamine, leflunomide, sulfasalazine, hydroxychloroquine, Gold [oral
(auranofin) and intramuscular] and minocycline. Thus, for example, the present inventive
binding proteins can be used for treatment of RA in combination with DMARDs such as
methotrexate (MTX), sulfasalazine (SSZ) or leflunomide (LEF); for treatment of lupus (SLE)

20  with DMARDs, steroids, cyclophosphamide or CELLCEPT®; and for treatment of MS with
various disease-modifying agents such as interferons (interferon beta-1a (AVONEX® and
REBIF®) or interferon beta-1b (BETASERON® or BETAFERON®)), glatiramer acetate
(COPAXONE®), mitoxantrone, or natalizumab (TYSABRI®).

[0153]} 1t is contemplated that the CD20-specific binding molecule composition and
25  the second agent may be given simultaneously in the same formulation. Alternatively, the
agents are administered in a separate formulation and administered concurrently, with

concurrently referring to agents given within 30 minutes of each other.

[0154] In another aspect, the second agent is administered prior to administration of
the CD20-specific binding molecule composition. Prior administration refers to
30  administration of the second agent within the range of one week prior to treatment with the
antibody, up to 30 minutes before administration of the antibody. It is further contemplated
that the second agent is administered subsequent to administration of the CD20-specific

binding molecule composition. Subsequent administration is meant to describe
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administration from 30 minutes after antibody treatment up to one week after antibody

administration.

[0155] It is further contemplated that when the CD20-specific binding molecule is
administered in combination with a second agent, wherein the second agent is a cytokine or
5  growth factor, or a chemotherapeutic agent, the administration also includes use of a
radiotherapeutic agent or radiation therapy. The need for a radiation therapy, in combination
with the administration of a CD20-specific binding molecule composition and the second

agent, may be determined by the treating physician.

[0156] The amounts of CD20-specific binding molecule composition in a given

10  dosage will vary according to the size of the individual to whom the therapy is being
administered as well as the characteristics of the disorder being treated. In exemplary
treatments, it may be necessary to administer about 1 mg/day, about 5 mg/day, about 10
mg/day, about 20 mg/day, about 50 mg/day, about 75 mg/day, about 100 mg/day, about 150
mg/day, about 200 mg/day, about 250 mg/day, about 400 mg/day, about 500 mg/day, about

15 800 mg/day, about 1000 mg/day, about 1600 mg/day or about 2000 mg/day. The doses may
also be administered based on weight of the patient, at a dose of 0.01 to 50 mg/kg. Ina
related embodiment, the CD20-specific binding molecule may be administered in a dose
range of 0.015 to 30 mg/kg. In an additional embodiment, the CD20-specific binding
molecule is administered in a dose of about 0,015, about .05, about 0.15, about 0.5, about

20 1.5, about 5, about 15 or about 30 mg/kg.

[0157] Standard dose-response studies, first in animal models and then in clinical

testing, can reveal optimal dosages for particular diseases and patient populations.

[0158] In certain embodiments, the administration of the CD20-specific binding
molecule composition decreases or reduces the B-cell population by at least about 20% after
25  treatment. Inone embodiment, the B-cell population is decreased or reduced by at least
about 20, about 30, about 40, about 50, about 60, about 70, about 80, about 90 or about
100%. B-cell depletion is defined as a decrease in absolute B-cell count below the lower
limit of the normal range. B-cell recovery is defined as a return of absolute B-cell count to

either of the following: 1) 70% of subject’s baseline value; or 2) normal range.

30 [0159] In certain embodiments, the administration of the CD20-specific binding
molecule composition also results in enhanced apoptosis in particular B-cell subsets.

Apoptosis refers to the induction of programmed cell death of a cell, manifested and assessed
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by DNA fragmentation, cell shrinkage, cell fragmentation, formation of membrane vesicles,

or alteration of membrane lipid composition as assessed by annexin V staining.

[0160] In certain embodiments, the administration of the CD20-specific binding
molecule composition results in desired clinical effects in the disease or disorder being
treated. For example, in patients affected by rheumatoid arthritis, administration of a CD20
molecule of the invention improves the patient’s condition by a clinically significant amount
[e.g., achieves the American College of Rheumatology Preliminary Detection of
Improvement (ACR20)], and/or an improvement of 20% in tender and swollen joint and 20%
improvement in 3/5 remaining ACR measures (Felson et al., Arthritis Rheum. 1995, 38:727-
35). Biological measures for improvement in an RA patient after administration of a CD20-
specific binding molecule include measurement of changes in cytokine levels, measured via
protein or RNA levels. Cytokines of interest include, but are not limited to, TNF-a, IL-1,
interferons, Blys, and APRIL. Cytokine changes may be due to reduced B cell numbers or
decreased activated T cells. In RA patients, markers relevant to bone turnover (bone
resorption or erosion) are measured before and after administration of CD20-specific binding
molecules. Relevant markers include, but are not limited to, alkaline phosphatase,
osteocalcin, collagen breakdown fragments, hydroxyproline, tartrate-resistant acid
phosphotase, and RANK ligand (RANKL). Other readouts reievant to the improvement of
RA include measurement of C reactive protein (CRP) levels, erythrocyte sedimentation rate
(ESR), rheumatoid factor, CCP (cyclic citrullinated peptide) antibodies and assessment of
systemic B cell levels and lymphocyte count via flow cytometry. Specific factors can also be
measured from the synovium of RA patients, including assessment of B cell levels in
synovium from synovium biopsy, levels of RANKL and other bone factors and cytokines set
out above. Additional biomarkers for RA include CRP and SAA.

{0161] In a related aspect, the effects of CD20-specific binding molecule treatment
on other diseases is measured according to standards known in the art. For example, it is
contemplated that Crohn’s disease patients receiving treatment with a CD20-specific binding
molecule achieve an improvement in Crohn’s Disease Activity Index (CDALI) in the range of
about 50 to about 70 units, wherein remission is at 150 units (Simonis et al, Scand. J
Gastroent. 1998, 33:283-8). A score of 150 or 200 is considered normal, while a score of
450 is considered a severe disease score. It is further desired that administration of the

CD20-specific binding molecule results in a reduction in perinuclear anti-neutrophil antibody
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(pANCA) and anti-Saccharomyces cervisiae antibody (ASCA) in individuals affected by

inflammatory bowel disease.

[0162] It is further contemplated that adult and juvenile myositis patients receiving
treatment with a CD20-specific binding molecule of the invention achieve an improvement in
core set of evaluations, such as 3 out of 6 of the core set measured improved by
approximately 20%, with not more than 2 of the.core measurements worse by approximaiely

25% (see Rider et al., Arthritis Rheum. 2004, 50:2281-90).

[0163] Itis further contemplated that SLE patients receiving treatment with a

'CD20-specific binding molecule of the invention achieve an improvement in Systemic Lupus

Activity Measure (SLAM) or SLE Disease Activity Index (SLEDAI) score of at least 1 point
(Gladman et al, J Rheumatol 1994, 21:1468-71) (Tan et al., Arthritis Rheum. 1982, 25:1271-
7). A SLAM score of >5, or SLEDAI score >2, is considered clinically active disease. A
response to treatment may be defined as improvement or stabilization over the in 2 disease
activity measures (the SLE Disease Activity Index [SLEDAI} and the Systemic Lupus
Activity Measure) and 2 quality of life measures (patient's global assessment and the Krupp
Fatigue Severity Scale) (Petri et al., Arthritis Rheum. 2004, 50:2858-68.) It is further desired
that administration of the CD20-specific binding molecule to SLE patients results in a
reduction in anti-double-siranded DNA antibodies. Alternatively, improvement may be
gauged using the British Isles Lupus Assessment Group Criteria (BILAG). Additional
biomarkers for SLE include B cell subsets (naive, memory, transitional);, CD40L;
complement, anti ds-DNA, C1Q; urinary biomarkers (TWEAK, MIF). In addition, with
respect to differentiation markers, FcgammaRIll status (high or low affinity) can be used to
correlate B cell depletion and efficacy. Reduced complement activation may also confer a

safety advantage (based on C3a, C4a, Bb binding).

[0164] It is further contemplated that multiple sclerosis patients receiving treatment
with a CD20-specific binding molecule of the invention achieve an improvement in clinical
score on the Kurtzke Expanded Disability status scale (EDSS) (Kurtzke, F., Neurology 1983,
33:1444-52) of at least 0.5, or a delay in worsening of clinical disease of at least 1.0 on the

Kurtzke scale (Rudick et al., Neurology 1997, 49:358-63).

[0165] It is further contemplated that patients suffering from IIM receiving
treatment of a CD20-specific binding molecule of the invention achieve a reduction in at least

one of five criteria set out in the Idiopathic Inflammatory Myopathy Criteria (IIMC)

43



28.1 009 seep p/s 21.4 009 sccp p/s 10.2 009 seep 50.7 2Lm 16 csc p/s 26.1
009 seep 16.8 2Lm 16 csc p/s 8.8 am 16 seep p/s 48.2 009 seep 25.1 2Lm 16

€sc pis 16.\90909)5%’[586’?8‘) 8.5 009 seep tas 46.9 PCT/US2008/007464

assessment (Miller, F., supra). It is further contemplated that administration of a CD20-
specific binding molecule of the invention to IIM patients results in a reduction in IM-
associated factors selected from the group consisting of creatine kinase {CK), lactate
dehydrogenase, aldolase, C-reactive protein, aspartate aminotransferase (AST), alanine

5  aminotransferase (ALT), and antinuclear autoantibody (ANA), myositis-specific antibodies
(MSA), and antibody to extractable nuclear antigens. Alternatively, patients meeting 3 out of
6 of the criteria set out in Rider et al., Arthritis Rheum. 2004, 50:2281-90, may be the subject

of treatment according to the invention, with worsening in no more than 2 criteria.

[0166] In a still further embodiment, patients suffering from a B cell cancer receive
10 treatment with a CD20-specific binding molecule of the invention and demonstrate an overall
beneficial response to the CD20-specific binding molecule, based on clinical criteria well-
known and commonly used in the art, and as described below, such as a decrease in tumor

size, decrease in tumor number and/or an improvement in disease symptoms.

[0167] For example, the U.S. National Cancer Institute (NCI) has divided some of
15 the classes of cancers into the clinical categories of "indolent” and "aggressive" lymphomas.
Indolent lymphomas include follicular cell lymphomas, separated into cytology "grades,"
diffuse small lymphocytic lymphoma/chronic lymphocytic leukemia (CLL),
lymphoplasmacytoid/Waldenstrom's Macroglobulinemia, Marginal zone lymphoma and
Hairy cell leukemia. Aggressive lymphomas include diffuse mixed and large cell lymphoma,
20 Burkitt's lymphoma/diffuse small non-cleaved cell lymphoma, Lymphoblastic lymphoma,
Mantle cell lymphoma and AIDS-related lymphoma. In some cases, the International
Prognostic Index (IPI) is used in cases of aggressive and follicular lymphoma. Factors to
consider in the IPI include Age (<60 years of age versus >60 years of age), serum lactate
dehydrogenase (levels normal versus elevated), performance status (0 or 1 versus 2-4) (see
25  definition below), disease stage (I or II versus III or IV}, and extranodal site involvement (0
or 1 versus 2-4). Patients with 2 or more risk factors have less than a 50% chance of relapse-

free and overall survival at 5 years.

[0168] Performance status in the aggressive IP1 is defined as follows: Grade
Descriptiorrlz 0 Fully active, able to carry on all pre-disease performance without restriction;
30 1 Restricted i_n physically strenuous activity but ambulatory and able to carry out work of a
light or sedentary nature, e.g., light house work, office work; 2 Ambulatory and capable of
all selfcare but unable to carry out any work activities, up to and about more than 50% of

waking hours; 3 Capable of only limited selfcare, confined to bed or chair more than 50% of
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2008/ 156713PCT/ US2008/ 007464 Tabl e 3- CDC on Ranps cells with P/S nutation
SM P$5 10Dggnitipnstof thetaggs are as follows: Stage I-involvement of a single lymph node region or

localized involvement of a single extralymphatic organ or site. Stage II-involvement of two

or more lymph node regions on the same side of the diaphragm or localized involvement of a

single associated extralymphatic organ or site and its regional lymph nodes with or without

other lymph node regions on the same side of the diaphragm. Stage IlI-involvement of

20 lymph node regions on both sides of the diaphragm, possibly accompanying localized

involvement of an extralymphatic organ or site, involvement of the spleen, or both. Stage IV-

disseminated {multifocal) involvement of one or more extralymphatic sites with or without

associated lymph node involvement or isolated extralymphatic organ involvement with

distant (non-regional) nodal involvement. For further details, see The International Non-

25  Hodgkin's Lymphoma Prognostic Factors Project: A predictive model for aggressive non-

Hodgkin's lymphbma, New Engtland J. Med. (1993) 329:987-994,

[0171] In one aspect, a therapeutic effect of the CD20-specific binding molecule is
determined by the level of response, for example a partial response is defined as tumor
reduction to less than one-half of its original size. A complete response is defined as total

30 elimination of disease confirmed by clinical or radiological evaluation. In one embodiment,
individuals receiving treatment with a CD20-specific binding molecule of the invention

demonstrate at least a partial response to the ircatment.
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[0172] According to the Cheson criteria for assessing NHL developed in
collaboration with the National Cancer Institute (Cheson et al., J Clin Oncol. 1999, 17:1244;
Grillo-Lopez et al., Ann Oncol. 2000, 11:399-408), a complete response is obtained when
there is a complete disappearance of all detectable clinical and radiographic evidence of
disease and disease-related symptoms, all lymph nodes have returned to normal size, the

spleen has regressed in size, and the bone marrow is cleared of lymphoma.

[0173] An unconfirmed complete response is obtained when a patient shows
complete disappearance of the disease and the spleen regresses in size, but lymph nodes have
regressed by more than 75% and the bone marrow is indeterminate. An unconfirmed
complete response meets and exceeds the criteria for partial response. An overall response is

defined as a reduction of at least 50 percent in overall tumor burden.

[0174] Similar criteria have been developed for various other forms of cancers or
hyperproliferative diseases and are readily available to a person of skill in the art. See, e.g.,
Cheson et al., Clin Adv Hematol Oncol. 2006, 4:4-5, which describes criteria for assessing
CLL; Cheson et al., J Clin Oncol, 2003, 21:4642-9, which describes criteria for AML;
Cheson et al., Blood 2000, 96:3671-4, which describes criteria for myelodysplastic

syndromes.

[0175] In another aspect, a therapeutic response to a CD20-binding molecule in
patients having a B cell cancer is manifest as a slowing of disease progression compared to
patients not receiving therapy. Measurement of slowed disease progression or any of the
above factors may be carried out using techniques well-known in the art, including bone scan,

CT scan, gallium scan, lymphangiogram, MRI, PET scans, ultrasound, and the like.

{0176] In a related aspect, to determine the efficacy of CD20-binding molecule
treatment, the number of B cells in a biological sample of the individual is measured. In one
embodiment, the biological sample is selected from blood, tumor biopsy, lymph nodes,
tonsils, bone marrow, thymus and other lymphocyte-rich tissue. Lymphocyte-rich tissue is
tissue particularly rich in lymphocyte cells, including but not limited to, lymph nodes and
related organs (spleen, bone marrow, tonsils, thymus, mucosal lymph tissue), tumors and

areas of inflammation.

[0177] It will also be apparent that dosing may be modified if traditional

therapeutics are administered in combination with therapeutics of the invention.
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[0178] It is further contemplated that an individual being treated by a method of the
invention may be re-treated, for example, if symptoms of disease reappear or the
pharmacokinetics and/or pharmodynamics of the therapeutic make such re-treatment
advisable. In one embodiment, the individual treated with a CD20-specific binding molecule

5  ofthe invention is administered another CD20-specific binding molecule. Based upon
ordinary skill in the art, a clinician would be able to identify when re-treatment is indicated
based upon, for example, reappearance of discase symptoms or recovery of the individval’s B
cells to a level requiring re-treatment. Examples of other measurements or markers of
clinical criteria and outcome are described further herein. An individual treated by a method

10 of the invention may be placed on a maintenance schedule of treatment, wherein the
individual is re-treated with the CD20-specific binding molecule based on
pharmacokinetic/pharmacodynamic properties of the CD20-specific binding molecule. Such
a maintenance treatment is typically administered anywhere from about three months to about
two years after the initial treatment. Exemplary pharmacodynamic data include, but are not

15  limited to, biological measures for improvement of disease as described herein, such as levels
of the CD20-specific binding molecule in serum, improvement in disease assessment (e.g., by
ACR, SLAM or IPI), change in cytokine or surface marker expression, levels of
autoantibodies, and change in tumor size. It is further understood in the art that differences in
individual responses to treatment by methods of the invention may necessitate differences in

20  timing of re-treatment with the CD20-specific binding molecule.

[0179] As an additional aspect, the invention includes kits which comprise one or
more compounds or compositions packaged in a manner which facilitates their use to practice
methods of the invention. In one embodiment, such a kit includes a CD20-specific binding
molecule compound or composition described herein (e.g., a composition comprising a

25  CD20-specific binding molecule alone or in combination with a second agent), packaged in a
container such as a sealed bottle or vessel, with a label affixed to the container or included in
the package that describes use of the compound or composition in practicing the method.
Preferably, the compound or composition is packaged in a unit dosage form. The kit may
further include a device suitable for administering the composition according to a specific

30 route of administration or for practicing a screening assay. Preferably, the kit contains a label

that describes use of the antibody composition.

[0180] The present invention also comprises articles of manufacture. Such articles

comprise at least one CD20-specific binding molecule, optionally together with a
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pharmaceutical cartier or diluent, and at least one label describing a method of use of the
CD20-specific binding molecuel according to the invention. Such articles of manufacture
may also optionally comprise at least one second agent for administration in connection with

the CD20-specific binding molecule.

5 EXAMPLES
Example 1: Binding of Anti-CD20 SMIPs to Primary B cells
Primary Human B Cells
[0181] To determine the binding of anti-CD20 SMIPs to primary B cells, we isolated

primary B cells from buffy coats using negative selection B cell isolation kit (StemCell

10  Technologies). We incubated the harvested cells with varying concentrations of anti-CD20
SMIP for 30 minutes on ice. Cells were then washed in 0.5% BSA/PBS, and stained with
anti-human IgG-PE for 30 minutes and analyzed by flow cytometry (MFI) on FacsCalibur.
[0182] As demonstrated in Figure 1, all anti-CD20 SMIPs analyzed in this example (TRU-
015, 018008 csc, 018008scep, 2LM 19-3 csc, 2LM 19-3 scep, 2LM 20-4 csc, 2LM 16 csc,

15 2LM 16 sce, 2LM 16 sccp, 2LM 20-4 scep, 009csc, 009 sce, 009 scep, 018011 csc, 018011
sce, 018011 scep) had comparable binding affinities to CD20 on human B cells.

Table 2- Binding on Primary B cells with P/S mutation SMIPS

10 ug/mi 1. fug/mi 0.37 ug/ml 012 ugfeni

NA MFI MR NFI
Rittxan 198.7| |Rituxan 172.8} [Rituxan 137.3} |Rituxan 105.7
TRU-015 149.3| |TRU-015 88.0] TRUL015 64.8] |TRU-015 428
2Lim 20-4 sccp 80.1| |2Lm20-4 scep 66.0 12Lm20-4 scep 43.2] |{2Lm20-4 scep 256
18008 scep 79.5| |2LM20-4 scep pis 48.8| 12LM20-4 scep pls 334| |2Lm19-3 scep 17.7
2L.m19-3 sccp 61.4f |2Lm 19-3 sccp 48.7| |2Lm19-3 sccp 31.0| [2LM20-4scecppls|{ 176
2Lm 16 sccp pfs 54.3] |18008 sccp 44 8| 009 sccp 28.4| ;009scep 17.0
2Lm 16 csc pis 52.2] |2Lm16 scep pls 42 8| [2Lm16 sccp pfs 25.0| 12Lm16 scecp pis 135
009 scep 51.9! |2Lm 19-3 sccp pfs 41.8{ }18008 sccp 24,8 |18008 sccp 13.0
2LM20-4 sccppls 50.6! |009sccp 39.8| |2Lm19-3 scep pfs 22.4| (2lm19-3sccppis | 127
2Lbm19-3 scep pls 43.5| |009scepp/s 32.7| {009 sceppls 20.2| |009 sceppfs 10.4
009 csc pis 42.2| (009 cscpls 316 |{C09cscpis 19.0| [009cscpls 9.8
O009sccppls | 404 {2LmiGcscpls | 305| [2lmi6cscps | 152 |2lm1Boscpls 93

10 ugfml 1.1 ug/ml 0.42 ug/m! 0.04 ug/m

Rituxan 171.68] |Rituxan 83.0| |Rituxan 82.3| |Rituxan 431
TRU-015 123.6| |TRU-015 53.4| |2LM20-4sccpp/s | 3B3| [TRU-015 19.9
2Lm 20-4 scep 67.8] |2LM20-4 sccpp/s| 39.2| {TRU-015 31,4} |2LM20-4 sccpp/s| 16.2
2LM 20-4 scep pis 66.8] [2Lm 19-3sccpp/s| 35.9| [2Lm 19-3sceppls | 31.0f [2Lm20-4 scop 14.4
18008 scep 64.7| |2Lm19-3 sccp 35.2 (2Lm20-4 sccp 27.8] |2Lm 16 sccp pls 14.0
2Lm 19-3 scep 60.7] {2Lm 16 sccp pis 34.9| |2Lm 16 sccp p/s 26.4f |2Lm19-2 sccp 13.4
2Lm 16 csc pfs 59.6] 12Lm20-4 sccp 34.1} |2Lm 19-3 scep 234] |2Lm19-3 sccpp/s| 13.0
DDg csc pis 56.8( |009 csc pls 31.0| (008 cscpls 21.5| {009 cscpfs 11.7
2Lm 18-3 sccp p/s 56.1| 1008 scep pfs 28.1| |D09 scop pis 21.4| {008 scep p/s 10.2
009 scep 50.7] [2Lm16 cscp/s 26.1} (009 sccp 16.8| |2Lm 16 csc pfs 8.8
2Lm 16 sccp pfs 48.21 {009 scep 25.1| [2Lm16 ¢cs¢ p/s 16.0| {009 scep 8.5
008 scep pis 46.9| {18008 sccp 20.7| 118008 sccp 12.9{ 118008 sccp 6.1
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Malignant B Lymphoid Cells
[0183] Binding of anti-CD20 018011, TRU-015 and RITUXAN® was examined using a
panel of 5 human B-lymphoma cell lines (BCL): NU-DHL1, Ramos, SU-DHL4, SU-DHLS,
5 and WSU-DLCL2. Each of these cell lines was derived from a distinct non-Hodgkin’s B-cell

lymphoma patient. Briefly, increasing concentrations of CD20-binders were incubated with
100,000 BCL for 30 min at 4°C. Cells were then washed twice with PBS containing 1 %
BSA to remove unbound antibody and then a FITC labeled goat anti-human (H+L) secondary
antibody (100 fold diluted) was added for 30 min at 4°C. The cells were again washed twice
10 to remove unbound secondary antibody and then resuspended in 1% formaldehyde (in PBS)
with 1% BSA. Fluorescence intensity of each sample was measured using a Becton
Dickinson FACSORT flow cytometer. Results are expressed as the geometric mean

{GeoMean) of the fluorescent intensity.

15  [0184] Figure 2 shows the results in the five cell lines. 018011 demonstrated dose-
dependent binding to each of these cell lines. 018008 and 2Lm20-4 also bound to the five
cell lines (data not shown). Binding of 018011 to Ramos and SWU-DLCL?2 cells was

confirmed by immunofluorescence (IFA) according to the protocol in Example 5.

20
Example 2: Complement Dependent Cytotoxicity Assay of anti-CD20 SMIPs

Ramos Cells
[0185] To determine the level of complement dependent cytotoxicity (CDC) of the
25  human anti-CD20 SMIPs, we incubated Ramos cells with anti-CD20 SMIPs in the presence
of 10% human sera (Quidel) for 3.5 hours at 37°C. We assessed cell death by measuring
LDH release from cells (Promega kit).
[0186] As shown in Figure 3A, RITUXAN®, TRU-015, 2LM 20-4, 018008, and
018011 had comparable CDC activity against human Ramos B-cells.
30
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10 ug/ml 1.1ugfmnl 0.37 ug/m| 0.12 ugiml
% lysis % lysis % lysis % lysis
2Lm1iBsccpp/s |85.7 2Lm19-3 sccp 58.1 Rituxan 60.2 Rituxan 56.5
009 sccp p/s 83.0 18008 scep 1571 18008 sccp 47.9 | 118008 sccp 32.2
Rituxan 825 Rituxan 571 2Lm 20-4 sccp 454 | j2Lm19-3 sccp 305
2Lm 19-3 scep p/s [80.3 TRU-015 £6.1 2Lm 19-3 scep 40.8 2Lm20-4 scep 20.0
18008 sccp 72.5 2Lm 20-4 scep 5290 TRU-015 38.8 i {TRU-015 16.3
TRU-015 67.7 009 sccp 50.3 | 1009 scep 26.1 009 sccpp/s 114
2Lm 20-4 sccp pfs |66.3 2Lm20-4 sceppfs 1283 009 csc pls 18.8 009 scep: 11.2
2Lm20-4 scep 63.2 009 scecp pis 234 009 sccp pis 12,7 | |2Lm 16 sccp p/s 8.5
2Lm19-3 sccp 60.1 2Lm19-3 sceppfs  |21.3 2bm19-3 scep pls 12.4 | {009 cse pis 9.3
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009 csc pis 64.3 009 csc pls 16.0| |2Lm16 csc pis 14.3 | |2Lm20-4 sceppls 154
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Table 3- CDC on Ramos cells with P/S mutation SMIPS

Primary B cells

[0187] We also isolated primary B cells from buffy coats using negative selection B
cell isolation kit (StemCell Technologies). We pre-incubated 5x1 0° B cells with anti-hCD55
antibody (2ug/ml) for 10 min at 37°C. We then added anti-CD20 SMIPs and serum (10%:
Quidel). After 3.5 hours incubation, we assessed cell death by 7-AAD staining and FACs
analysis.

[0188] As shown in Figure 3B, TRU-015, RITUXAN®, and 2L.M 20-4 had
comparable CDC activity against primary B-cells. No CDC activity against primary B cells

were detected when the IgG control was added.

SU-DHLA4 B cells and BJAB cells
[0189] We also investigated the ability of humanized anti-CD20 SMIPs to mediate CDC

against SU-DHL4 B-cell lymphoma cells. using fresh human serum as a source of
complement. Human whole blood was collected and allowed to clot for 60 min at room

temperature after which the tubes were centrifuged to collect serum for CDC analysis.
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CD20-specific TRU-015 and RITUXAN® were used as positive controls and HER2-specific
trastuzumab was used as an isotype-matched nonbinding control in this study. ’
[0190] SU-DHLAB cells were plated in 96 well plates with varying amounts of CD20-
binders. Diluted human complement (1:100), prepared from the bloed of healthy volunteers,
5 was added to each well. Tests were conducted in triplicate in a final volume of 100 pl/well
with medium alone, cells alone, CD20-binders alone and complement alone, all used as
controls. After 4 h incubation at 37 ° C, plates were removed from the incubator and

equilibrated to 22 ° C (approximately 20-30 minutes).

10 LDH Release Assay
[0191] The CYTOTOX-ONE™ fluorometric method estimates the number of non-viable

cells in a cytotoxicity assay. It allows for the rapid fluorescence measurement of the release
of lactate dehydrogenase (LDH) from cells with damaged cell membranes. LDH released
into the culture medium is measured with a 10-minute coupled enzymatic assay that results in
15  the conversion of Resazurin into Resorufin. The generation of the fluorescent Resorufin
product is proportional to the amount of LDH.
Briefly, an equal volume of CYTOTOX-ONE ™ was added to each well, shaken
gently for 30 seconds, and incubated further at 22° C for 10 minutes. As a positive control, 2
ul of lysis buffer per well (in triplicates) was added to generate a maximum LDH release
20  from cells. After 10 minutes of incubation, the enzymatic reaction was stopped by adding 50
ul of stop solution and the plates shaken gently for 10 seconds. Fluorescence was measured
with a fluorimeter at an excitation wavelength of 560 nm and an emission wavelength of 590
- nm.
The percent cytotoxicity was calculated by the following equation:

25
{Experimental release - Background release)
% Lysis =100 x  --------

(Maximum release - Background release)

30 [0192} Asshown in Figure 4, 018011 was capable of mediating CDC with human
complement from two separate donors and SU-DHL4 B cells. This CDC effect was
proportional to concentrations of 018011, TRU-015 and RITUXAN®. Complement from
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one of the two donors was less supportive of the CDC activity of 018011, which appeared
lower than that of RITUXAN®. The significance of this observation with 018011 is unclear.
[0193] In a similar study using BJAB cells as the target cell population, 018011 and TRU-
015 both produced equivalent concentration-dependent complement-mediated cytotoxicity

5 against BJAB cells (Figure 4).

Example 3: Antibody Dependent Cytotoxicity (ADCC) Assays of anti-CD20 SMIPs
[0194] We determined the level of antibody dependent cytotoxicity (ADCC) (also referred
to as FcCC) of the anti-CD20 SMIPs using a number of different target cells.
10 BJAB lymphoma cells
[0195] In one experiment, we labeled BJAB lymphoma cells with 0.5uM CFSE. Labeled
cells were then incubated with anti-CD20 binders for 15 minutes, followed by the addition of
activated PBMC (which were previously stimulated with IL-2 and 1L-12 overnight). After 6
hours of incubation, we stained CFSE target cells (CFSE™) with PI and assessed cell death
15  using flow cytometry.
[0196] As demonstrated in Figure 5, RITUXAN®, TRU-015 and 2LM20-4 mediated
comparable ADCC activity. Additional experiments using 1Cr labeled BJAB cells
demonstrated ADCC activity of 018008 and 018011 (data not shown).

20 Ramos B-cells and SU-DHL4

* Preparation of Effector Cells
[0197] PBMNC were isolated by density-gradient centrifugation using (Lymphoprep™

Axis-Shield PoC AS, Norway). Whole blood was collected in a tube containing

25  anticoagulant (heparin). The blood was diluted by addition of an equal volume of 0.9% NaCl
and then 6 ml of diluted blood was layered over 3 ml of Lymphoprep solution in a 15 mi
conical tube and centrifuged at 800 x g for 20 minutes at room temperature. The
mononucleocytes recovered from the interface were washed and used in the ADCC and
FcCC assays.

30
ADCC protocol
[0198) Effector and target cells were plated at a ratio of 50:1 in 96 well plates with varying
concentrations of CD20-binder added to appropriate wells. Tests were conducted in triplicate

at a final volume of 100 pl/well with medium alone, effector cells alone, target cells alone
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and CD20-binder alone as controls. Fluorescent signal was measured as described above in

the CDC assay.

Results
5 [0199] The ability of 018011 to facilitate Fc-mediated cellular cytotoxicity (FcCC) was

assessed against CD20+ SU-DHL4 and Ramos BCL. In addition, TRU-015, RITUXAN®
and anti-HER?2 trastuzumab (used as an isotype-matched nonbinding control Fc) were used in
this evaluation. Freshly isolated PBMNC from normal healthy donors were used as a source
of effector cells in this assessment. PBMNC include FeyR3/CD16+ NK cells capable of

10 mediating FcCC. In addition to NK cells, monocytes in the PBMNC also express FcyR and
have the capability to bring about FcCC. Figure 6 present the results from experiments using
CD20+ SU-DHL4 and Ramos B-lymphoma cells. Each of the CD20 binding agents was able

to mediate FcCC in a dose-dependent manner using human effector cells.

15 [0200]
ADCC activity on Ramos B cells [Figure 11].

Similar experiments with additional humanized CD20 binding molecules showed

Table 4 - Rank of humanized anti-CD20 SMIPs

Ramos ADCC Farage ADCC
20 TRU015 2 LM 16 SCCP
2L.M 19-3 SCCP 018008 SCCP
018008 SCCP TRU-015
2LM 18-3 CSCS 2LM 19-3 CSCS
2 LM 16 SCCS 2 LM 192-3 SCCP
2 LM 204 CSCS 2LM 204 CSCS
25 2 LM 16 CSCS 2 M 16 CSCS
RITUXIMAB 2 LM 16 SCCS
018008 SCCS RITUXIMAB
018008 CSCS 018011 CSCS
018009 SCCP 2 LM 20-4 SCCP
30 018011 SCCS 018011 SCCS
018011 CSCS 018011 SCCP
2 LM 16 SCCP 018009 CSCS
018011 SCCP 018009 SCCS
2 LM 204 SCCP 018009 SCCP
35 018008 CSCS_ 018008 CSCS
Example 4 Pharmacokinetic and Pharmacodynamic Study of anti-CD20 SMIPs.
[0201] To investigate the pharmacokinetics and pharmacodynamics of anti-CD20
SMIPs, we conducted a 26-week IV bolus pharmacokinetic study in cynomolgus monkeys.
40  We treated adult female cynomolgus monkeys according to the following:
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[0202] We obtained blood samples, lymph mode biopsies, and bone marrow
‘aspirates from the animal groups to study the test article pharmacokinetics. Whole blood and
serum samples were subject to hematology, flow cytometry, and PK analysis; lymph node
biopsies were subject to flow cytometry and immunchistochemistry analysis; bone mamrow
aspirates was analyzed by flow cytometry. '

20 [0203] Clinical observations of the animals were normal, none of the test articles
was associated with adverse signs. In addition, we noted that hemoglobin levels, and platelet,
monocyte, eosinophil and basophil counts were not affected by the test articles.

[0204] Flow cytometry analysis of peripheral blood showed that those groups
_ treated with 10 mg/kg of 2LM 20-4 (wild type) or 2LM 20-4 mut Fc¢ showed strong and long
25  lasting elimination of CD19" B cells (Figure 8). Groups treated with 2LM 20-4, 2LM 20-4
mut Fe, and Rituxan showed comparable depletion of peripheral CD19* B cells.

[0205] Flow cytometry analysis of bone marrow revealed that groups treated with
2LM 20-4, 2LLM 20-4 mut Fc, and Rituxan demonstrated comparable depletion of bone
marrow CD19+ B cells on Day 8 (Figure 9). On day 22, however, the Rituxan-treated group
30 had significantly higher number of CD19+ B cells, as compared to groups treated with 2LM
20-4 and 2LM 20-4 mut Fc (Figure 9).

[0206]

demonstrated better efficacy compared to 2LM 20-4 mut Fc, both on Day 8 and Day 22

Flow cytometry analysis of lymph nodes revealed that 2LM 20-4
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CD-20 Binding Molecules
30 [0210] 018011 (3.1 mg/ml dissolved in 20 mM sodium phosphate, 240 mM sucrose,
pH 6.0 or 4.09 mg/ml, dissolved in 10 mM histidine, 5 % sucrose, pH 6.0) and TRU-015 was
stored at—80 °C. Rituximab (RITUXAN®) was obtained from MedWorld Pharmacy

(Chestnut Ridge, NY). Drugs were diluted in phosphate buffered saline before use.
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housed in micro isolator units and provided with sterile food and water ad libitum throughout

the studies.

20 Subcutaneous BCL Xenografts
[0213] Female, athymic {(nude) mice were implanted with Ramos or WSU-DLCL2

subcutaneous xenografts. An additional group of mice were exposed to total body irradiation
(400 rads) to further suppress their residual immune system before tumor implantation of
Ramos BCL. Mice were injected with 1x10” Ramos cells or 5x 10 WSU-DLCL2 cells

25  suspended in Matrigel (Collaborative Biomedical Products, Belford, MA, diluted 1:1 in
RPMI 1640 medium) in the dorsal, right flank. When the tumors reached an appropriate
mass (usually >100 mg), they were staged to maximize uniformity of the tumor mass prior to
the administration of therapy (n=8 to 10 mice/treatment group). Compounds were
administered either iv or ip in sterile saline (0.2 ml/mouse). To account for the difference in

30  molecular weight between 018011 and RITUXAN®, the dosage of each drug administered to
mice was adjusted to allow for molar equivalence of each protein, Accordingly, the amount
of RITUXAN® administered was approximately 137% of the amount of 018011

administered. Tumor length and width (in cm) was measured at least once a week and tumor

56
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undergoi ng BM aspirates, LN biopsies) 6 10 7 PCT/US2008/007464

mass was calculated by the following: tumor mass (g) = [0.5 x (tumor width2) (tumor
length)). Mean (& sem) tumor mass for each treatment group was calculated and compared to
the vehicle-treated group for statistical significance using ANOVA and subsequent pairwise
comparison to the vehicle-treated group by a one-tailed t-test with the error term for the t-test
5 ‘based on the pooled variance across all treatment groups. Tumor mass values for each
treatment group were recorded up to 100 days after the initiation of treatment or until the
tumors grew to 15% of the body weight at which time these mice were euthanized according
to institutional regulations. The number of tumor-free mice at the end of each study was |
recorded. Survival of mice was plotted and was determined by tumor mass; any mouse with
10 atumor mass=> 1.5 g‘was considered dead for the calculation of the survival plot even though
mice were not killed until the tumor mass reached 15% of mouse body weight according to

institutional guidelines.

Assessment of Anti-tumor Efficacy Against Disseminated BCL

15 [0214] Male scid mice were injected intravenously with 3x10° Ramos cells or 5x10°
WSU-DLCL2 cells in a volume of 0.2 ml in the tail vein. Dissemination and growth of the
cells was allowed to occur over a period of 3 days (designated as the developing model), 6
days (designated the intermediate model) or 9 days (designated as the established model)
prior to the initiation of drug therapy. Mice with disseminated disease (9 to 13

20 mice/treatment group) were administered vehicle (PBS), 018011, TRU-015 or RITUXAN®
iv on designated days. Mice with disseminated disease were monitored daily for the presence
of hind-limb paralysis or death for up to 100 days. Mice exhibiting hind-limb paralysis were
euthanized by CO, asphyxiation according to institutional regulations.

[0215] The average survival time (days * SD) was calculated for each group. The

25  difference in survival distribution between groups was determined by using nonparametric
methods comparing the survival distribution of the diseased mice. Multiple comparisons -
were performed using the rank transformation procedure. The rank transformation procedure
consists of replacing the survival times with their ranks and applying the usual parametric F-
test to the ranks. Multiple comparisons were performed using Tukey’s method on the ranks.

30  Tukey’s method indicates the difference in survival times among mice with significance
reported at the 0.05 level. The survival curves were constructed using the Kaplan-Meier

method (J Am Stat Assoc 1958;53:457-81).

57



2LM 20-4 nut Fe (attenuated CDC) 1 8 10 (animals undergoing BM aspirates,
LN biopsies) 9 10 15102021 We obtai ned bl ood sanpl es, |ynph node

bi opsi es, »dONe,qarrow aspirates fromthe ani mal gr?&ﬂﬁszto&m%%%y t he
test article phannacoki netics. Wole blood and serum sanples were subj ect

t o hemat ol ogy cytometr nd PK.anal vsi s;,.| h n | | &5, wer e
subject to fl &%ﬁléﬁr%%t’?@m%éﬂllsﬁ%nnt(@ﬁlfes 5¢ eéen%délf?téggﬂ%ﬂ%%lgssgh gg%e\%r?]har row
aspi r at eslissasinandRymeBOY afid ewheyiddoethe yxpréGiod 20Bimad i Tal maldedfN4t | ons of

VR e R e S P

nonocyt e FIBO$dbalep kit lantbiculaSDph bl FITQUAbtecde i@ e Bati-hahireCDee (dMFITGe t est

articles 1020 | ow. cyt Yy a i s of i pher al .bl.ood showed
Fhat Prolibelst sget Pan R Pl etd i iseoo b Rrovae Pl Fhdes MRS M 20 ¢
g;Jt ga smB\seld%ﬂmagmgi_ taegdt;ﬁLe&nggﬁg,b&%iﬁianggﬁizi Ishmgréh %reQ?al@EEUQ)Ri anF?&drIFcﬁ't ((]I Figure
) oups treated wt -4, -4 nmut Fe, an t uxan sho

conpar abfﬁe‘v&&ﬂ"&ﬁf & sy Pfﬁ%ﬁ?%?f@%ﬁﬂ%%@was ()9 sxpregyingeslis £ W%\ﬁgt ry

anal ysi s hohadODes-AEdlk OMs BRYRMEM atgeddentT NSl HI8AEL Af WL fopdlalibr2fte, 2LM
20-4 mut  Fe, a dei tu(gg d nstrated copparabl e, depl etion of bone marrow
CD19+ B 35’%*?’8“3!‘? T ’E’I‘—Si"g}o 1 gpptteraongiFs sharaqigsint et lympheidesuxan- t r eat ed

gr oupo30 ideadfiad Wnhd éxgadatiby ochCDAS EornmBh Rk &yeRkigen. B cel |s, as conpared to
groups treated with 2LM 20-4 and 2LM 20-4 mut, Fc (Figure 9). 102061 Fl ow

cytometry anaﬁl%?}s Bhe anirmaltussd dedus sidy arcistediaable i 20- 4 denonst r at ed
better efficacy conpared to 2LM 20-4 nut Fe, both on Day 8 and Day 22

Table 6: Specifications of Mice Used

Characteristics Specifications
Species: ' Mouse
Strain: Balb/c, nu/nu, CB17 scid
Source: _ Charlse River, Wilmington, MA
No. of Animals Per Group: 8tol3
Total No. of Animals: 492
Age and Sex: 6 to 8 week old, Balb/c and nwnu (female),
CB17 scid (male)
Weight: 18g — 25¢g
Date Received: - 10 April 2006
Acclimation Period: 1 week minimum
Results

15
Effect of 018011 on Ramos Subcutaneons Xenografts

[0218] Vehicle, 018011 (4 mg/kg iv) or RITUXAN® (5.5 mg/kg iv) were

administered at molar equivalent dosages to Balb/c mice with established Ramos xenografts.

Individual mouse tumor mass over time is shown in Figure 12 (results plotted are pooled

20  from 2 separate studies) and survival (based on tumor mass <1.5 g) shown in Figure 13.
In another study conducted using nw/nu nude mice, vehicle, 018011 (8 mg/kg ip), TRU-015
(8 mg/kg ip) or RITUXAN® (11 mg/kg ip) were administered at molar equivalent dosages to

nuw/nu mice with established Ramos xenografts.
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Mol ecul es CH&01 Bi ndi ng Rbl ecul es 38{00210] 018011 (3 1 ny/ n/di ssol ved in
20 M sodi um phosphate, 240 nmv sucro‘g@ pH 6.0 or24 09 ng/ m ,%%di ssol ved in
10 nmM hi stidine, 5% sucrgse, pH 6. 0), nd TRU-015 fas stored ;-80 C.

Ri tuxi mab (g GHANC) was, pbt ai ned frpm MedWor | d Rhar macy (Chet«,;;st nut R dge,

. Drugs were diluted i1 phosphat ey/fpuf f ered sabisne before uge. WO
2008/ 156713PCT/ US2008/ 00n464 Cel | Liwes [0241] The B-celd | ynphoma
(BCL) line Ranpbs (CRL-1586) was obta¥led from thélénerican Tye Cul ture
Col l ection TBI®E Manassas, VA). The diffuse largk B-cell |yrfhoma |ine
WSU- DLCL2 (ACC-575) was obt ai ned from Deut sche Sa ung von Eg,g
M kr oor gani smen und Zel | kul turen GrbH (DSMZ Br aungchwei g, Cerygany). Cells
were determ ned to be mycoplasnma free by a DNA Tl uorochrome stal ning assay
(Bi oni que Testing Laboratories, Saranac Lake, NY). Cells were maintained in
RPM 1640 medi um suppl enmented with 10% fetal bovine serum (FBS), 10 nM
HEPES (N 2- hydroxyet hyl pi perazi ne-N -2-et hanesul fonic acid), 1 nmM sodium
pyruvéat e, 0. 2Bffedtw 068811, TRU-015 and Rituximab on

Disseminated Lymphoma in Scid Mice

[0220] The ability of 018011, TRU-015 and RITUXAN® to prolong survival of
CB17 scid mice with systemically disseminated B-lymphoma was evaluated. In this model,
15  intravenous injection of CD19+ CD20+ Ramos B-lymphoma cells allows their rapid
dissemination into various organs including the central nervous system, ¢ventually causing
hind-limb paralysis and death (Clin Can Res 2004;10:8620-9). Compounds were
administered iv in scid mice with disseminated Ramos B-lymphoma either during the
developing (early) phase (therapy initiated 3 days post-dissemination of Ramos cells), during
20  the intermediate phase of the disease (therapy initiated day 6 after tumor cell dissemination)
or the established (late) phase (therapy administered 10 days post-dissemination) of the
disseminated disease. As shown in Figure 16 the administration of equimolar doses of

018011, TRU-015 or RITUXAN® (2 mg/kg, 2 mg/kg and 2.8 mg/kg, respectively) during the
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Speci fication Char acter %ﬁ ! ? rce No.
of Ani mal s Pei{}%l}l)u E’Ino]t mme%th I;A(ﬁll Sﬁf Qﬁn @e&, éscf%gléé <l %g& h i
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significantly (p<0.05) inhibited tumor growth (Figure 19). The anti-tumor activity of the

018011 administered ip was maintained for a greater length of time than that of 018011

administered iv. This study demonstrates that 018011 adminisiered either ip or iv is

efficacious in inhibiting the growth of human B-cell lymphoma xenografts.

15

Effect of 018011 and Rituximab on Subcutaneous
Xenografts in Irradiated and Non-irradiated Nude Mice

[0224] Gamma-irradiation can suppress the innate immune system facilitating

20  establishment of tumor xenografts in immunocompromised nude mice. In light of the
possibility that irradiation may also impéct the effectdr cells capable of mediating the anti-
tumor activity of therapeutic antibodies, the anti-tumor activity of 018011 and RITUXAN®
against Ramos B-lymphoma xenografts was assessed in irradiated (4 Gy equivalent to 400
rads) or nonirradiated Balb/c nude mice. Ramos xenografts were established in both

25  irradiated and non-irradiated mice. 018011 (8 mg/kg ip) and RITUXAN® (11.2 mg/kg ip)
were each able to significantly (p<0.05 vs vehicle-treated mice) inhibit the growth of Ramos
B-lymphoma xenografts in both irradiated and non-irradiated mice (Figure 20). Tumors grew
more rapidly and the inhibitory effect of each compound was not as robust in the irradiated
mice as that observed in non-irradiated mice. These results suggest that irradiation of the

30 host may negatively impact the therapeutic activity of immunotherapeutic agents such as
018011 or RITUXAN® that depend on the functional integrity of the effector cells of the
immune system. The mechanism(s) by which irradiation effects the therapeutic activity of

018011 has not been investigated.

35 Conclusion
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The experiments were carried out in triplicate (referred hereon as (A), (B) and (C)). 7.5-8

week old Athymic Nude-Foxnl™ mice (Harlan Livermore, CA ) were used.

15 Establishment of Ramos tumor xenografts and sorting into treatment groups

[0227] Ramos cells are a CD20" human B-lymphoblastoid cell line derived from a
Burkitt’s lymphoma. Five million Ramos cells were injected subcutaneously into the flank of
female athymic nuw/nu mice. On day 6 post-tumor inoculation, palpable tumors were apparent
in the majority of mice. The tumor-bearing mice were sorted into groups (n=8 per group; 2
20  cages of 4 mice for each group) with equivalent mean tumor volumes. The day of the sort
was defined as Day 0 of the study. Tumors were measured with a calipers and tumor
volumes were calculated using the formula: V=Y2[length x (width)*]. The baseline mean
tumor volume for this experiment was 228 mm”, (A) and (B), or 227. mm>(C); the median
baseline tumor size was 228 mm’ (A), 233 (B), or 225 mm3 (C); and the range was 180-281
25  mm3 (A), 168-300 mm3 (B) or 157-300 mm3(C).

Reagents for in vivo use,

Reagent Source and Concentration Preparation for
Lot No. and endofoxin injection
PBS Gibco, 14190 1X concentration NA
<0.03 EU/mL
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(my/ kg ip) WSU-DLCL2 Day 100 Tunor Free M ce ('turmr free/total mce)

Vehi cl e

10

15

20

1/10 3/10 018011 2 3/10 1 7/9 4 0/10 2 2/9 8 5/10 4 7/8
WO 2008/156713 PCT/USZQ08/007464
Human IgG (hulgG) Sigma, 14506 10 mg/mL Each protein

endotoxin = 10 EU/mg reagent listed at
left was diluted to

018008 In house 2.79 mg/mL 0.5 mg/mL in
endotoxin <0.25 EU/mg  PBS on day 0 of
the study.
2L m20-4 In house 2.79 mg/mL
endotoxin <0.25 EU/mg
018011 In house 3.1 mg/mL
endotoxin <0.25 EU/mg
TRU-015 In house 10.2 mg/mL
endotoxin <0.05 EU/mg

Blinding protocol
[0228] The PBS and protein (drug) solutions were prepared in similar volumes and

the contents of the tubes were noted on removable labels. An investigator who was not
treating or assessing the mice placed a color code on each tube and noted the code and
identity of the tube contents in a laboratory notebook. The poésibility of investigator bias is
reduced, but not eliminated, with this design because investigators performing the study were
only partially “blinded” in that they did not know which treatment a particular group of mice
was receiving, but did know that all the mice within a group of 2 cages belonged to the same
group. The code was revealed at the end of the study; however, the investigator who was

aware of the code was able to monitor the study results on an interim basis.

In vivo treatment

[0229] Mice were injected intravenously (IV) on days 0, 2, 4, 6, and 8 with 100 pg
of human IgG, TRU-015, 018008, 018011, or 2L.m20-4 in a volume of 0.2 mL. PBS and

drug solutions were color-coded as described above.

Monitering and endpeints

{0230] Mice were monitored daily by visual inspection. Weights were determined,
and tumors were measured with a pair of calipers at least 3 times per week (M, W, F) by an
observer blinded (see above) to the treatment groups. Tumor volumes were calculated as
described above. Tumor volumes on the last day that all mice in all groups were alive were

also expressed in terms of tumor volumes relative to day 0, using the formula:

63
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22 3/W11.6 5/8 TRU- 015

WO 2008/156713 PCT/US2008/007464

[0231]

Relative tumor volume on day of interest = (volume on day of interest — volume on day 0)

volume on day 0

[0232] Weight and tumor monitoring days were changed to once a week during
times when the mice remaining in the study had no palpable tumors. Mice were sacrificed if
the tumors reached more than 1500 mm>. Note that death is not an endpoint in the tumor
protocols, and unless noted otherwise, “survival” of a mouse was determined by the time of

10 its sacrifice.
[0233] The study was ended at day 90.

Statistical analyses

15 [0234] All statistical analyses were performed using GraphPad Prism software.
Significant differences in mean tumor volumes or mean relative tumor volumes on day 8
were determined using a using a one-way ANOVA with Dunnett’s multiple comparison post-
test (for comparison with hulgG control) and Tukey’s multiple comparison post-test (for all
other pairwise comparisons). Significant differences in survival of mice over time were

20  determined using Kaplan-Meier survival analysis with a log-rank test for comparing survival
curves. Significant differences in the incidence of tumor-free mice at the end of the
observation period were determined using Fisher’s exact test. p values <0.05 were

considered significant.

25 Results |
[0235] Treatment of mice with TRU-015 or with any of the three HuCD20 SMIPS

(018008, 018011, and 2Lm20-4) resulted in a slowing of tumor growth relative to controls
and/or reduction in tumor volume relative to the baseline measurements (Figures 21-23). The
mean tumor volume and the mean relative tumor volume of the hulgG-treated group differed

30  significantly from the TRU-015, 018008 and 2Lm20-4 ((C) only) treated groups at day 8,
which was the last day at which all mice were alive (Figures 22A-22B). There were no
significant differences in mean tumor volumes or relative tumor volumes between the hulgG

treated group and any other HuCD20 SMIP treated group or between any two HuCD20 SMIP
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| 4/8 2 4/9 4 6/8 8 3/8 10Effect of 018011, TRU- 015 and Rituxi mab
on Di ssem nated Lynphonma in Scid M ce 102201 The ability of 018011,
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I nt ravenqQus, i njectheon + + Q. D ws their
rapi d di grse%tﬁfij ﬁ%ftu Sbrl;'}PI F?}?’%ﬂ%&%&ﬁ@%& agﬁgﬁ%ﬁ%ﬁ%%? E%mg%h% ?%tl%lhgr Vous
system eavhnies aleteynot aade atghdliared titie pbingsar al ysi s and death (Clin Can Res

2004; 10: 8620- ounds _wer ] Ni (V.. i ] ]

di sseni nat ed ?@fﬁggogﬁ?ey“r'r%rﬁ5a%ﬁ§?(ﬁngqh§¥uﬁ%gg?lh}ée5%\% otg? %ﬁ gq\g%tf%d phase
(ther apé abdel iNat iRite Jvectefpandodeat] and seenianatacoficedfduRemnoyreme veight logstunay 20t he

i nternedi ate phase of the, di sease (fherapy.initiated d t nor cell
i 'ssem nafieipn o mimse L 8pubhy SRS el TP SRk FREFASuR P e Bhe b
dﬁys 80$ttqtdd)r%@Mhna\Is:csﬁ@\)m DfFigines 28 asieninnatied idiTaklaSethe Asdihowvivahtitie gure 16
the adm ni stration of equi nol doses of 018011, TRU-015 or RI TU r 2
my/ kg, 2 Wielylethepnokerhiyn Wi ﬁ{@gﬁe SOP RIS MYl SHY Yeh ames were Helentdd (1)

significantly relative to the control group in each of the other groups of mice. The median
survival times of the mice in the TRU-015, 018008, 018011, and 2L.m20-4 treatment groups
10 were 24.0, 88.5, 20.5 and 20.5 days (A), 22.0, 50.0, 11.5 and 13.5 days (B), or 40.5, 52, 16
and 83 days (C), respectively. There was no significant difference in the median survival
times between any two of these groups (Table 8).
[0237] None of the 8 hulgG-treated mice were alive at the end of the 90 day
observation period and thus the tumor-free incidence of this group at day 90 was 0/8 (Figure
15 24 and Table 8). The incidence of tumor-free mice at the end of the observation period was
2/8 (25%) (A) or 1/8 (12.5%) (B) and (C), in the TRU-015 treated group; 4/8 (50%) (A), 3/8
(37.5%) (B) and (C), in the 018008 treated group; 1/8 (12.5%) (A} and (B), or 2/8 (25%) (C),
in the 018011 treated group; and 1/8 (12.5%) (A) and (B), or 4/8 (50%) (C), in the 2Lm20-4
treated group. There was no significant difference in the incidence of tumor-free mice
20  between the hulgG control group and any of the treatment groups, or between any two other
groups of mice (Table 8 and 9).
[0238] No overt signs of toxicity or weight loss were observed in any of the

treatment groups {Figure 25).

25 Table 8 Median Survival Time and Incidence of Tumeor-Free Mice

at the end of the Observation Period
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15 Effect of 018011 and Rituxi mab on Subcut aneous Xenografts in Irradiated
and Non-irradi ated Nude M ce [0224] Gamma-irradi ati on can suppress the

innate i W&Z(ﬁ)ylds%%m facilitating 20 establishnment of fuppboxRpAgyafts in
i Mmunoconpro nude mce. In |ight of t he p033| bility that irradiation

m
may als,.f."eact the—effector—eatHs—¢a of —ediatin mritangr
activit y—of--theragpeutte dant: bedies; 6'[; %{‘C)ti ttHYot a.\..LiSiO‘IO ﬁcgu 018011 and
RI TUXAN(T) adﬁi\gh@tv"st?%fﬁ% B Iyrrr.homa fts was ass n irradiated
(4 Gy equivalent to 400 rads) qr non fl Lt ed 3a| b/c %%ﬁﬂ ce. Rarms
xenogr afts—were established iniboth i at e Ao “'. ated{m ce.
018011 (8 nmy/WE0Yioys- Ara2®f TuxaN(r) (F161G/ | cg |p) weir%bng Yabl e 1o
signifigantly (p<0.05 vs vehiclie- trelf ce) inhibit 0,69 owt h of| Ranops
B—Iyrrph(rm xenagr afts in hoth |rrarll'.)al%7r4(G)1ri nomn- lrram_at_ed_m_ee_eﬁgure

20). Tumgrs grew npre rapidly and the inhibitory effect of each conpound
was not a‘geer’(fﬂfﬂgf"T‘FPI‘EW”'FfPHH?’éﬂ”éH’W’dfé‘ as that observed in non-irradiated
m ce. These results suggest that irradi ati on of the 30host may negatively
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B ool | | yAREME YRER I SR PRI AN B RGP TERL [ Do) Be RO L CCoce
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carried out p eferred h A ) 8 week
ord Ay c NIGIREORHIE fi ShSEar i OF GEP P iyl Bltelfpby s (o
15Est abl iighfimeboiaf inRetiEsall iz vereeiliog (af bs reutiste amidrivolymicrtf individed miset  gr oups
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cages of cﬂmfﬂtt%@nsf)o? v@l@@@foﬂﬁmyﬂbwi&bt:ditnmisbmairemﬂlcman tunor vol umes. The day
of the sort was defined as $/00f t he st rreas red wth a
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when tumor volumes reached more than 1500 mm3 (or 1200 mm3 on Fridays). No mice

were found dead or sacrificed for other reasons.

25

C. Intratumoral Accumulation of Humanized CD20 Binding Molecule

[0242] Intratumoral accumulation of 018011 in subcutaneous human B-cell
lymphoma xenografis established in nude mice was evaluated by indirect

immunofluorescence analysis (IFA) and flow cytometry and compared with that of
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cages _bel onged to the sape
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moni tor  iheughbitdle fufokvhie RITENANGE £ihifg Beh@d mofe min¢tuaterand noeastdififsd 02291
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! ( ) days 0, 2, .4, 6,
of human aF i of P8I 1 Simider aess Werp@baeTyeddp Rtppyngiefis YhOMTEAE < 0. 2 .
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Test and Control Articles

CD-20 Binding Molecules
15 [0243] 018011 (3.1 mg/ml dissolved in 20 mM sodium phosphate, 240 mM sucrose,

pH 6.0 or L37852-001, 4.09 mg/ml, dissolved in 10 mM histidine, 5 % sucrose, pH 6.0) was
stored at —80° C. Rituximab (RITUXAN®), trastuzumab (HERCEPTIN®), and cetuximab
(ERBITUX®) were obtained from MedWorld Pharmacy (Chestnut Ridge, NY). Drugs were
diluted in phosphate buffered saline before use.
20
Cell Lines
[0244] The B-cell lymphoma line Ramos (CRL-1596) was obtained from the
American Type Culture Collection (ATCC, Manassas, VA). A diffuse large B-cell
lymphoma line WSU-DLCL2 (ACC-575) was obtained from Deutsche Sammlung von
25  Mikroorganismen und Zellkulturen GmbH (DSMZ Braunschweig, Germany). All cell lines
were determined to be mycoplasma free by a DNA fluorochrome staining assay (Bionique
Testing Laboratories, Saranac Lake, NY). Each cell line was maintained in RPMI 1640
medium supplemented with 10% fetal bovine serum (FBS), 10 mM HEPES (N-2-
hydroxyethylpiperazine-N’-2-ethanesulfonic acid), | mM sodium pyruvate, 0.2% glucose,
30  penicillin G sodium (100 U/ml), streptomycin sulfate (100 pg/m), and L-glutamine (2mM).
Before use, viable cells were isolated by centrifugation (30 min at 1000 x g) using a

Lymphoprep (Axis Shield PoC AS, Oslo, Norway) density gradient.
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observer blinded (see above) to the treatnent groups. Tunor volunmes were
cal cul ated as descri bed above. Tunor volunes on the |ast day that all mce
inall gro e alive were also expressed in terns ) unes
relative t&%@)‘/\ﬁ{f?ﬂgsi ng the formula. WD 2008/ 156713@/@%@%@%@07464

[ 0231] Rel ati ‘Xe. tyrmr vol une on day of interest = (volunme on day of
interest - vo %n day 0) volume on day 0 5 [ 0232] Wei ght and tunor
noni t ori ng dapg4sierrntiigBadad/¢, aubnGouda) maek ! 8123 ghgert obemcddrom Ehadesri ce

remai ning.in the study,.had no | pabl.e tumars. .M ce r rificed if the
t unor s rgé'@ﬁéﬁb%?réest Wélﬁml%?)‘b %Bﬂl{ﬁ?%wfﬁ PugEd AR “'in\é\%ﬁ%ttosrgﬁngelr#gpoi nt in

t he tunDprdidell 06 lskrilcafoek atil veae addibitdmahioeghuiustae stdigs.vi val " of a nouse was
deternined by the time of 10its sacrifice. [0233] The study was ended at
day 98. Statistical anal yses 15[0234] Al statistical anal yses were

per f or medhel ghimdis Gsaiih RadsdRty aetiged vEubi 10Si gni fi cant differences in nean
tunor volunmes or nean relative tunor volunes on day 8 were determ ned using
a using a one-way ANOVA wirtableDonBgpédifications of Mice Wsedrpar i son posttest (for
conpar i sea—-wt-h—htgc-econt+el)r—and—tukey—s—ut-t-+pt % Cut art+son—post=test
(for al l—otherpai r%"é"é’_‘:%ﬁpari sens)—Siga-Heant—dE Y efences—in—survi val

of mce over time wePE¥§ deternined using Kapl an; Ni%?oélrse urvival analysis
with a | og-rank test 8" conparing survival ur v Ba 1 i cant, di fferences
in the incidence of COWST-free mice at the gﬁ?fe(sj%‘ Fe” SEYETat'On peri od
vere det er mi nedOudimEs SREGT %P exact test. p val ues <0 05 were consi der ed

significant. 25RENY NG of Animalsir go35) Ty eaégeig'gveg{ﬂgl \é\%}h{%}eslgg%& gdoir nvmét h

any of the three HA®S#048%¥'Ps (018008, 01
i-on in tunor

vol une rel ative t oPHRESEASH | ne neasurenents (Fi QUre& <Py The nean
tumor volune and AcedmpionPeriatiat i ve t unpr vol unme tHNENYG-treated-gr oup
differed 30significantly fromthe TRU- 015, 018008 and 2Ln20-4 ((C) only)
treated groups at day 8, which was the |ast day at which all nmce were
alive (Figures 22A-22B). There were no significant differences in nean
tunor volunmes or relative tunor vol unes between the hul gG treated group and
any other HuCD20 SM P treated group or between any two HUCD20 SM P WO
2008/19567 1 3PClhmhihin?R0R5R00ABHAY r eat ed groups. M ce were sacrificed starting

on day 8; therefare conpati f, tumor vol u nQt at, .t he | ater
P R e e T R R A e
reached ThEydine¥ wé&l érnid shided BAbBIOEoatNat #8 5453%)pand ghouncvetsigist. dhel none wer e

sacrific due to extrene i ght .| t ceration or.j N

mobi | i ty?‘ﬂ{%’ég ‘%aﬁe"e‘ e m%%%ﬁé%ﬁ%ﬂ@%ﬁﬁwéﬁ’ Ofﬂieébﬁgtfoé%gf t unor
growt h.  AsingBOMN 7907in hegpiesRAceZF 5810 Os.UCEIRMWere theh fixddbitie 33 5%t thenmaldtiydn
survival tinge jn the hulg ontrol group.was 10 d I ontrast,, medi an
survitbal o0d oM eSO SR el PP e RO B SRR Tor oup
in each @fentif@b&inReh 09MOLBRGINGfin PBS €or 10hBIntRSli @ellsSuery blecltedtvitEd®. BEAY he mi ce

I the TR 015, L8 oo sand, e it h S LB e K R Eng was

sl owi ng of tunor groW‘?‘lgt}f:el ative to controls and/o

analyzed using fluorescein (FITC) goat anti-human IgG, Fcy fragment specific at 1:100
dilution in 1% BSA/ PBS for 30 minutes at 37°C (Jackson ImmunoResearch Labs cat# 109-
20 095-008). Some slides were also stained with R-PE anti mouse CD31 (Caltag Laboratories).
To separate the chamber and slide, chambers were soaked in 70% MEOH for 2 min taking
care not to expose the cells. A drop of mounting media with DAPI counterstain (ProLong
anti-fade reagent with DAPI, Invitrogen cat # P36931) was added to each chamber with a
cover slip. Immunoflucrescence was evaluated using a fluorescent microscope (Nikon

25 Eclip'se E400). To allow direct comparisons, all images were obtained using the same
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10were 24.0, 88.5, 20.5 and 20.5 days (A), 22.0, 50.0, 11.5 and 13.5 days
(B),.]?r 40.5, 52, 16 and 83 days (C), respectively. There was no
significan ce in the nedian survival tinmes be Wo of
thESﬁ gr OSBV(QJ(‘M@{ 7398) [ 0237] None of the 8 hul thre%(%lﬁ {r)hﬂrc]gué\jere alive
at the end o obser ation. erlod thus th hined &

i nci dencBara?lcﬁeﬁr}ErléWﬁﬁb cg?tra&hﬂ SEARALTHIY: PiEVy HP%geigeﬁf ud&éﬁ%{i@] . The

i nci denCR’Hﬁhd&ﬂ(ﬂHﬁ Bftﬁ:@ hﬁﬁhﬂmeﬁﬂs Sthﬁn@migmé mbangulals@mmaxﬁrprmm@dslms

2/ 8(25% &At\) %54) 2 ﬁ' % , In the TRU-015 treated group; 4/8
(5099 (APPP 3‘7“9’3{‘03?(’5“/510? Afg ti‘é)) WP t he 018008 treated group; 1/8(12.5%
(A and (B), or 2/8 (25%9 (C), in the 018011 treated group; and 1/8 (12.5%
(A) and (B), or 4/8 (50% (C), in the 2LnR0-4 treated group. There was no
signi Picant difference in the incidence of tunor-free nice 20 between the

hul gG control Ilﬁf-ﬁuﬂoﬁﬂﬁhc@ﬂh‘m&ftnohhﬂotguﬁaﬁtﬁﬁéﬂusmﬂsOr bet ween any two

ot her groups of mce abl'e 8 and Eff & [\ﬁ) ve I gns of
toxicity or w24t E“é‘%ﬁ \ﬂfé‘ﬁ'@‘%@%@\?@ﬁfz VEre Apgetet With &x g{&'fn ?‘Fﬁl gr oups
(Figure 28hendéd itlhRicdl (MRHhRRatSe Bib&ical Produas B bed, denckiuel 1Tumor - Free
Mce at the end of the Cbservation Period ;fﬁg 2008/ 156713PCT/ US20Q08/ 007464

Tr eat nenREYIJiOHP mediumy) in W@éprgﬂ nght ﬂank Waen the tghars reac}ﬂqlapép?]raerg e SizZe,

Kal ugo: T heipilk (pBS) PO IRIFUAIAND, trastuzumab (used as b id@pe nfat@ed, non)biideg at Da;

,90 . . p Valutfroru. ; Fisher's Exact. Testi? Hulég 10
control) or cetuximab (used as an isotope matched, non-binding control) were a mmlstered iv

(0.2 ml/mouse) into the tail vein of the mouse. Tumors were excised after 24 or 96 h for
analysis. Tumors were weighed at time of necropsy. Excised tumors were snap frozen in
embedding medium (O.T.C. compound, Tissue-Tek cat# 4583, Sakura Fintec Torrance, CA)
15  and stored at —80°C. Four micron frozen sections were cut with a microtome (Tissue-Tek
Cryo 2000). Sections were air dried for thirty minutes and stored at -80°C. Sections were

then fixed and processed as described according to the IFA protocol (3.1).

Tumor Tissue Digestion and Flow Cytometry

20 [0248] Tumors were excised and minced into 1-2 mm pieces. Tumor pieces were
digested with Type 4 collagenase treatment (Worthington, Lakewood, NJ) by adding 2 ml of
a 2 mg/ml stock to the tumor pieces for 30 min at 37°C. Cells were titerated, spun down to
collect the cells, and then resuspended in fresh culture media. Binding to the dispersed tumor
cells by 018011, RITUXAN® or trastuzumab was then assessed by flow cytometry as

25  described in Example 1.

Results

30 Intratumoral Accumulation into Subcutaneous Xenografts
[0249] Mice with WSU-DLCL2 subcutaneous xenografts (tumor mass between 130
mg to 270 mg) were administered 018011, RITUXAN®, or trastuzumab (0.5 mg/ mouse iv)

and tumors were excised for IFA 24 h later. Staining for 018011 tended to be more diffuse
than that of RITUXAN®. RITUXAN® staining appeared more punctuate and intense and
35  not as diffuse as that of 018011. Sections were also stained for blood vessels (CD31).
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0/8(0% --- (200 jig) TRU- 015 24(A) 0.0023(A) 2/8 (25% (A) 0.4667(A)
(200 jig) 22 (B)d 0.0001 (B) 1/8 (12.5% (B) 1.0000(B, C) 40.5 (C)
0.0006(C) 1S foded® (O 018008 88.5 (A) 0.0007 (A) 4hSfEHNWsnbAks

Neither agent appeared to accumulate around the vessels, both were able to diffuse deep into
the tumor. Mice were also treated with a dose of 0.2 mg/mouse iv of 018011 and
RITUXAN®. IFA of the tumors taken from the 0.2 mg treatment group demonstrated
staining of both 018011 and RITUXAN® (data not presented) though neither agent was as
5  intense or diffuse in its staining as was observed in the 0.5 mg treatment groups.
[0250] Mice with Ramos subcutaneous tumors (tumor mass between 100 mg and

400 mg) were treated with 018011, RITUXAN® or trastuzumab (all human IgG1) at 1
mg/mouse iv and tumors were excised at 24 and 96 h after the injection of the agents. Both
018011 staining intensity and RITUXAN® staining intensity appeared to be the same after

10  either 24 or 96 h. Similar to the observations made using WSU-DLCL?2 xenografts, 018011
staining appeared to be more diffuse than that of RITUXAN®, which was more punctuate
and intense. Trastuzumab produced very minimal background staining. Part of each
xenograft tissue used for IFA was digested at the time of excision and then the presence of
018011, RITUXAN®, or trastuzumab bound to xenografts-derived cells was analyzed by

15 flow cytometry (Figure 26). The flow cytometric profile suggested that both 018011 and
RITUXAN® were detected bound on the cell surface of the xenograft-derived cells. Binding
of 018011 and RITUXAN® was quantitatively similar. Cells from the xenografts isolated 96
hr after the iv injection of 018011 or RITUXAN® had higher levels of the CD20-binder than
those isolated 24 hr after the same treatment. There was no detectable 018011 or

20 RITUXAN® bound to xenografis-derived cells isolated 2 hr after the iv injection of either
agent (data not presented). When the dose of each agent was reduced to 0.5 mg/mouse iv, it
appeared that the staining intensity of 018011 was slightly enhanced in 2 separate studies
(assessed at 24 h post dose) relative to RITUXAN®, though this was not quantifiable under
the conditions of the study. Tumor mass was between 290 mg and 420 mg for mice used for

25  generating results in and between 820 mg and 3000 mg for mice used in generating the
results in. It appears, therefore, that tumor size did not significantly affect the tumor
accumulation of either agent since results observed in were comparable while tumor masses
were considerably larger in the second of the studies. When mice were treated with lower
doses of either CD20 targeting agent (0.05, 0.1, or 0.2 mg/mouse iv), no 018011 was

30  detectable while minimal staining of RITUXAN® was observed at the 0.1 and 0.2 mg dose

groups {data not presented).

Example 6. Growth Inhibition
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0.0769(A) (200 jig) 50 (B) 0.0079 (B) 3/8 (37.5% (B, C) 0.2000(B, C)
0.0090(C) 018011 20.5 (A) 0.0470 (A) 1/8 (12.5% (A B) 1.0000 (A B)

jig) 11.5 (B),Rs03498 (B) 2/8(25% (C) 0.4667(C) 16(0) H-POfsmhsss

10

15

20

25

30

Growth Inhibition Assay
[0251] In vitro growth of BCL was assessed using MTS, a vital dye (Promega, Madison,
WI). This test depends on the conversion of MTS into a colored product by intact

mitochondria from viable cells and is a reliable indicator of viable cells in culture. For each
of the 6 BCL a calibration curve (cell number versus optical density of the colored product
derived after approximately 2h incubation time with MTS) was established to estimate an
appropriate initial seeding density. Cells were then seeded in 96-multiwell dishes at a density
of 10,000 to 50,000 cells per well depending on the cell line. After seeding, the cells were
exposed to various concentrations of 018011, TRU-015 or RITUXAN® and, after a 96 hr

incubation period, the viable cell number in each culture was determined.

[0252] The effect of crosslinking 018011 or RITUXAN® with anti-human IgG Fc antibody

was assessed using propidium iodide (PI) exclusion measured by flow cytometry. Cell
membranes of damaged cells allow PI to enter the cells and stain nuclear DNA whereas cell
merﬁbranes of viable cells are impermeable to PI and thus PI cannot stain their nuclear DNA,
To this end, thirty thousand BCL were plated in 96 well microtiter piétes with increasing
concentrations of 018011 or RITUXAN® followed by the addition of goat anti-human I1gG
Fc antibody (Jackson Immunoresearch) at either 1 or 10 pg/ml and incubation at 37° C for 24
h. After the incubation, cell viability was measured flow cytometrically by P1 exclusion.

Data analysis was conducted using the CellQuest program (Becton-Dickinson).

Growth Inhibitorv Effect of 018011 Against Human B-Lymphoma Cells
[0253] The ability of 018011 to inhibit the growth of various B-lymphoma cell lines

was evaluated in vitro and was compared to that of RITUXAN® and TRU-015. Six human
CD20+ B-cell lines were cultured for 96 hr with increasing concentrations of individual
CD20-binders after which the viable cell number in cach culture was enumerated. As shown
in Figure 27, neither 018011, TRU-0135, nor RITUXAN® directly caused biologically
meaningful growth inhibition in 5 out of the 6 B-lymphoma cell lines studied. The exception
was the SU-DHL4 B-cell line whose growth was inhibited in a dose-dependent manner by
TRU-015 and RITUXAN® but not significantly by 018311. Thus, the expression of CD20 is
necessary but not sufficient to ensure the direct inhibition of BCL by any of the CD20-
binders. Factors other than the degree of surface expression of CD20 govern the

susceptibility of B-lymphoma cells to these anti-CD20 agents. Cross-linking 018011 or

72

52 (C)
(200



2Ln20-4 203 (A) 0.0061 A) 1/8 (12.5% (A B) 1.0000 (A B) (200 ii. g) 13.5 (B
0.0198 (B) 4/8(50% (C) 0.0769(C) 83 (C) 0.0001(C) 5"Survival " of a

nouse was dgeb er §”1J8‘?1 by the tine of its sacrifice due §Gd4hRloQEOM h. No
mce were foun dea or sacrificed for other reasons. The study ended at

Day 90. Gf’ﬁ‘é -h Hérglgotﬁ CAh&R@MHR¢PordkRr Ot her
conpari sgﬁgﬁﬂg@ﬁrp‘g Surga%g i d%r%lrtﬁpﬁl '!' m ce cad no pal pgtbl e tunors.
The absendawitgfof bethegentssFigara#3. not confirned by hi stol ogy. 10dBol d-faced
values are significantly different fromthose of Hul gG control group. Table
9 p Values for Conmparison of Survival Curves and Tunor-Free |ncidence

Bet ween t he TRUSQlSAHipﬁbIHa:ﬁBB,Q:a&Manﬂ' patettegpl@abopsard Bereih incotpotpseskbyl ndi cat ed
GCot hi fari q‘ rence in their entirety to the same extent as if each individual publication, patent or patent

application was specifically and individually indicated to be incorporated by reference in its

entirety.
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Fisher's exact test (conparison of tunor-free incidence) at day 90 HuCD20
SM P G oups Log rank test (conparison of survival curves) TRU 015 vs.

018008 O. 3%9(3(‘1)@%]1‘ ,,6084(A)  0.4405(B) 0.5692(B) 0.445%1@53%@%%(@

TRU- 015 vs. .6727(A) 1.0000(A B, C) 0.8367(B)

SEQUENCES

Italics: Linker sequence
5 Underline: CDR sequences

Construct Name
VK3 VHS

EIVLTQSPATLSLSPGERATLSCBM}_V
WYQQKPGQAPRLLIYAPSNLASGIPARFSGS
GSGTDFTLTISSLEPEDFAVYYCQOWSFNPPT
FGQGTKVEIKDGGGSGGGGSGGGGTGEVQLY

18011 2Lm19- 2H5m3 QSGAEVKKPGESLKISCKGSGYSFTSYNMHW

3 VRQMPGKGLEWMGAIYPGNGDTSYNOKFKG

QVTISADKSISTAYLQWSSLKASDTAMYYCAR

SYYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:1)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIY APSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQOQWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGTGEVQLVQSGA
EVKKPGESLKISCKGSGYSFTSYNMHWVRQMP
18008 2Lm3  2HS5 GKGLEWMGAIYPGNGDTSYNOKFKGQVTISA
DKSISTAYLQWSSLKASDTAMYYCAR
VYVYYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:2)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIV
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQOWSFNPPTF
GQGTKVEIKDGGGSGGGGSGGGGTGEVQLV
2Lm19- 2HS QSGAEVKKPGESLKISCKGSGYSFTSYNMHW
3 VROMPGKGLEWMGAIYPGNGDTSYNOKFKG
QVTISADKSISTAYLQWSSLKASDTAMYYCAR
VYVYYSNSYWYFDLWGRGTLVTVSS

18010

(SEQ ID NO:3)
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TRU- 015 vs. 2LnR0-4 0.4535(A) 1.0000(A B) 0.7089(8) 0.2821(C) 0.1069(C)

018008 vs. 018011 0.0806(A) 0.2821(A) 0.2421(B) 0.5692(B) WD

2008/ 156713PCT/ L) 8/ 007464 0.6302(C) 1.0000(C) 0180 -4
géfj{{%ﬁ%? 0.2421(B) 0. 569(2(?3) (9 Pt Swoosfib PGP

0.1225(A) 0%

18009

2Lm5

2LmS 2H3m3 2Lm5

EIVLTQSPATLSLSPGERATLSCRASQSVSYIV
WYQQKPGQAPRLLIY APSNLASGIPARFSGS
GSGTDFTLTISSLEPEDFAVYYCQQWSFNPPT
FGQGTKVEIKDGGGSGGGGSGGGGTGEVQLY
QSGAEVKKPGESLKISCKGSGYSFTSYNMHW
2H5m3 VRQMPGKGLEWMGAIYPGNGDTSYNOQKFKG
QVTISADKSISTAYLQWSSLKASDTAMYYCA
RVVYYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:4)

EIVLTQSPATLSLSPGERATLSCRASQSVSSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQOWSFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGTGEVQLLES
GGGLVQPGGSLRLSCAASGFTFSSYNMHWVR
QAPGKGLEWVSAIYPGNGDTSYNOKFKGRFT
ISRDNSKNTLYLQMNSLRAEDTAVYYCA
KSYYSNSYWYFDLWGRGTLVTVSS

2H3m3

(SEQ ID NO:5)

EIVLTQSPATLSLSPGERATLSCRASSSVSSYMHW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQQWSFNPPTFGQGTKV
EIKDGGGSGGGGSGGGGSSQVQLVQSGAEVKKP
GASVKVSCKASGYTFTSYNMHWVRQAPGQGLE
WMGAIYPGNGDTSYNQKFKGRVTMTRDTSTST
VYMELSSLRSEDTAVYYCARSVYYSN.YWYFDL

- WGRGTLVTVSS

Construct Name

YK3 VH1
2L 2Hm

2Lm 2ZHm

(SEQ ID NO:6)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMIW
YQQKPGQAPRLLIYAISNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQOWISNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVK
KPGASVKVSCKASGYTFTSYNMHWVRQAPGQ
GLEWMGAIYPGNGDTSYNOKFKGRVTMTRDT

STSTVYMELSSLRSEDTAVYYCAR

SVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:7)
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0.5243(C) 1.0000(C) 018011 vs. 2LnR0-4 0.7614(A) 1.0000(A, B) 0.7766(B)
0.6084(C 0.1274(0 See | egend to Table 8 for infornmation on groups,

[ 0239] On %8?% o/Y¥,;0, nude nice bearing pal pabl e RanDgct/u§RhSeRS © sort ed

into treatment groups (n=8/group) such that the nean tunor volune for each
group was 5 equival ent. t I Fv-4 6, and 8 with
100 ug of human 1gG TR G A LbG] g@r Tunors were
measured on the indicate ' W 6 \ﬁ{l ume was

cal cul ated using the for E!J ol A&ﬁe an ani mal was
taken out of the study di{p ' fied limts, the
val ue for e | ast g ] "ﬂS A %%ts are shown onl y
t hr ough dag o, 10wtten t .JA .(E E PSRy ) ed. [ 0240]
Results are shown in ter r :E%ﬁ%g‘ ] 'SVI dual mce on day 8 (the
last tinme point in whic ( or relative tunor volunme -

of individual mce on dzsﬁy 2 relg ve to day 0 (B). Significant differences
anong groups were deter n% a one way ANOVA with Diunett's nmultiple
conpari son post test (for a0 control s) and

Tukey's nultiple corrparl

p values for all pair w‘é’é{Q: g‘pf‘é’gl&
¥ W

treated and nonitored, aff ey e
the legend to Figure 21. 7Y %ﬁqé' |
week (MWE) with the exg M‘%‘é@c% 'F 5 d to once per
week duri gl me AHmeri GO GALYPEGNGDTSYNOKF KGR %Sstudy had no
pal pabl e tunors. M ce meT%TSsjéY%WL@'éBR\%EQﬁAIVMQAB‘OI unmes reached nore than

1500 B (or 1200 nmB8 onS¥EXYSRLEWYRRLWOROGTNV§Sund dead or sacrificed
for other reasons.
(SEQ ID NO:9)

Ieast 3tines a

EIVLTQSPATLSLSPGERATLSCRASQSSVSYMH
WYQQKPGQAPRLLIY APSNLASGIPARFSGSGSG
“TDFTLTISSLEPEDFAVYYCQOWISNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVKKP
GASVKVSCKASGYTFTSYNMHWVRQAPGQGLEW

2Lml 2H MGAIYPGNGDTSYNQKFKGRVTMTRDTSTSTVY
MELSSLRSEDTAVYYCARVVYYSNSYWYFDLW
GRGTLVTVSS

(SEQ ID NO:10)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMIW
YQOQKPGQAPRLLIYAISNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQWSFNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVK
KPGASVKVSCKASGYTFTSYNMHWVRQA

2L m2 2Hm PGQGLEWMGAIYPGNGDTSYNOKFKGRYV
TMTRDTSTSTVYMELSSLRSEDTAVYYCA
RSVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:11)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMI
WYQQKPGQAPRLLIYAISNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWTSNPPTF
GQGTKVEIKDGGGSGGGGSGGGGSSQVQLY
QSGAEVKKPGASVKVSCKASGYTFTSYNMH
WVRQAPGQGLEWMGAIYPGNGDTS YNQKFKG

2Lm3 2Hm
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25 C.Intratunoral Accunul ation of Humani zed C1320 Bi ndi ng Mol ecul e
[0242] Intratunoral accunul ation of 018011 in subcutaneous human B-cell

| ynphona X&N9 %o g,t; S;€stablished in nude nice was eval ugtgds,Rohfigi rect
i munof | uorescence anal ysis (I FA) and flow cytonetry and conpar ed with that

of WD 2008/ 156713PCT/ Usg ngg %Jr@ Ifﬁ BT polnpr k CD20- specific
anti body therapeutic. as a single intravenous
dose. As assessed by fl| oWw—eytometty,—rRi (LrEEI '{)ound to a greater degree
to Ranpbs or WSDLCL2 cel | r This difference was not apparent by |IFA
anal ysis. |FA analysis o{;%%@d@% subcut aneous xenogr afts (agents

5adm ni stered 0.5 ng iv) trate % {. Y 0 8011 tended to be
nore diffuse throughout __v ¥ RARE) "_? & g appeared nore
punctuate and not as dif 0o .,.'..,.L ..__.u results were
observed in Ranpbs xenogr : 3-stered at a dose of 1
ng/ mouse and anal yzed e| ‘Sn. Fl ow
cytometric_anal yS| s of > ) 16.::1 afts confirnmed
this 10obs¥r¥ht i or? l"l'est I GI Y¥'hg Mol ecul es

SN d
15102431 018011 (3.1 ng/%?’f%ﬁ“éw %3;795 Fn phosphate, 240 mM
sucrose, pH 6.0 or L378 &1VSTVC§ ed in 10 MM histidine, 5

% sucrose, pH 6.0) was stored at -80 C. Rituximb (RI TUXANO), trastuztunab
( HERCEPTI NO), and cet um@&@lpéﬁ@ BUXO were obtai ned from Med Vrl d

Phar macy (Chest nut Rl dge N\Q % were diluted in ghosphate buf fered
sal i ne before use. I|V Q?é)sA‘TL LSPGERAIA $¢ | ynmphonma | i ne
Ranps (CRL-1596) vvas obtyyﬁ&{?ggﬁpﬁﬁélm RAESERS ure Col I ection
(ATCC, Manassas, VA). A ¥TPEELTISSEEREREAYNY( PitHe WSU-DLCL2
(ACC-575) was obt ai ned fREFKHEKDUREEHFRESE ARYRLNM QS oor gani snen und
Zel | kul turen GrbH (DSMz SABYEEKAS Y VEEKASGHTITAYNNEIY | j nes were

det er ni nedtm®S be M8l SBRAPEREL- i ni ng assay
(Bi oni que Testing Labor af MAREISTEINAAMELIBSEDRIAVY EGAh cel | 1ine was
mai ntai ned in RPM 1640 KWM‘HQB@T\M\{T 580% f et al bovi ne serum
(FBS), 10 nmM HEPES ( N- 2 hydI’OXéet hyl pi perazi ne-N - 2-et hanesul foni c aci d),
1 nmM sodi um pyruvate, ) 30penicillin G sodium (100 U m),

streptomycin sulfate (160 ugr QP and L-glutamne (2 . Before use, viable
cells were isolated by LrIix ;5887 Iﬁcﬁfﬁ\_imr%ﬂli usi ng a
Lynphoprep (Axis Shi eI d Wé’@(blép QaPELL ABGHSIRKE ient. WD

2008/ 156713PCT/ US2008/ 009 EBETIARISFAFEEDFAVYYCQOWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA

EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm5-1 2Hm3 PGQGLEWMGAIYPGNGDTSYNOQKFKGRVTMT

RDTSTSTVYMELSSLRSEDTAVYYCAR

S.YYSNSYWYFDLWGRGTLVTVSS

D,

M]
l
»

'.

OF <L

(SEQ ID NO:15)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm5-2 2Hm4 PGQGLEWMGAIYPGNGDTSYNOKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
V.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:16)
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[ 02451 Femal e,- BALB/c, nu/nu (nude) mce (18-23 g) were obtained from
Charl es River Laboratories, WImngton, MA. All mce were housed in mcro

i sol ator unj rovided with sterile food and wat dsRhA4m
througnout ¥a@iHes 5 The animal s used in this ot T

Table 10. Tabl e 10: Specj d A P Alkar S Speci es:
Strain: Source: No. of g}g Eg&%i ?‘ Oop @ fa'nals: Age and

g B AR 3 L 6S Mouse Bal b/ c
WVRQA

Sex: Weight: Date Receivgd:
nudes Charles River, WIn
(fermal e) 18g - 25g 05 Fe

2L.msS-3 2Hm5 PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT

RDTSTSTVYMELSSLRSEDTAVYYCAR
SVYY.NSYWYFDLWGRGTLVTVSS

(SEQ ID NO:17)

EIVLTQSPATLSLSPGERATLSCRASQOSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWTSNPPTF
GQGTKVEIKDGGGSGGGGSGGGGSSQVQLY
QSGAEVKKPGASVKVSCKASGYTFTSYNMH
2Lmé6 2Hm  WVRQAPGQGLEWMGAIYPGNGDTSYNOKFKG
: RVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR
SVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:18)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS-
GTDFTLTISSLEPEDFAVYYCQQWTSNPPTFGQ
GTKVEIKDGGGSGCGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2L mé6-1 2ZHm3 PGQGLEWMGAIYPGNGDTSYNOKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:19)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIY APSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWTSNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA

2Lm6-2 2Hm4 PGQGLEWMGAIYPGNGDTSYNOKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
V.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:20)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQOQWTSNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWYV
RQAPGQGLEWMGAIYPGNGDTSYNOQKFKGR

2Lm6-3 2Hm5

78



101 mmunof | uorescence (1 FA) [ 0246] Ranbs or WBU-DLCL2 cells were
pl ated at 500,000 cells per well on PolyD-Lysine 8 well culture slides (BD

Bi oCoat Caw(?ﬁO%%%gﬁa and grown overnight. The followng {‘%?ygg i fd s were

i ncubat ed R1ITUXAN(r), trastuzumab or 018011 nut es at
37C in the presence of 59 ( ﬂ'I‘KWY&‘ h 3.75%
Feere re- ydrat ed by washi ng

wi th PBS (3x5 mnutes) ale t i ' ~0."I Mglycine in PBS for 10
mnutes. Cells were bl océﬁg E{l{ﬁ@ Cf‘,% BSA/ PBS for 1 hour. Al subsequent
1 2

steps were conducted in )Spem fic binding was anal yzed using
noResear ch Labs
R-PE anti nouse

drop of nounting nedia ﬁva Eeat nti-fade reagent

wi th DAPI 2Lm% t r ogbm ca@QﬂPﬁg nber with a cover

(Ni kon 25Ecl i pse E400). SY LBNKW DLW GRE §§ns all imges were

obt ai ned using the sane WD 2008/ 156713PCT/ US2008/ 007464 par aneters

fluorescein (FITC) goat ific at 1:100

dilution in 1% BSA/ PBS

cat# 109- 20 095-008). S SRp

CD31 (Caltag Laboratori T . . |'i de, chanbers

were soaked in 70% I\/EO—|Q FKY ES% e the cells. A
Yot rCt

slip. | rrrrunofl uor escence MRQ\T§IT§ ¥ $ ;%ng*‘u ég t m croscope

(brightness, contrast, ABER IPBR!]@‘Z?? cati on, etc ) Images were acquired with

a Spot RTSIlder (Dlagnostlcs | nstrunent.s, h| hts, M) digital
canera and processed umﬁqwﬁﬁé@é%@ﬁ;ﬁéﬁg digital software 5
I ntratunoral Accunul ati Ly §‘F§9 [ 02471 Fenul e,
athymic (nude) nice wer STHPEE HESWERFDHAYEY suspended in

Matrigel (Col | aborative BRE Q@W@@SC@QIGF%QHQLMA diluted 1:1 in
RPM 1640 mediun) in theQ%@f*EHKKPIGI KYSGRASGIAEISERME | hor s reached an

appropri at?dm$ ze, 2ﬂJllvehW ‘}@ M@MQQEAWQKF astuzumab (used
as an i sotope matched, TMT T SgHMMEL$SI&SMA, YX&¥ (used as an
i sot ope mat ched, non- bi ERGCIEN VSt ered iv (0.2 m/nouse)
into the tail vein of the nouse. Tunors were excised after 24 or 96 h for
anal ysis. Tunmors were weiSHRIY MP:28) ne of necropsy. Excised tunors were snap
frozen in enbeddi ng nedium (0. T. C co}r)wgound, Ti ssue- Tek cat# 4583, Sakura

Fintec Torrance, CA) 15 B4 1SS6Add.SEEPCEBGTLEGBASISYBEMIf rozen secti ons
were cut with a microt on? YOQKRGQAFRKLEY IPABESGSENSs were air dried
for thirty mnutes and s$¥oFRUITatISSBEREDIGA¥WH Y fixed and
processed as descri bed aQ@EKMEﬂ@DGﬁ(iW(F@ﬁG@G@t?S@HQE;@Sl). Tunor Ti ssue
Di gestion and Fl ow Cyt on8AEYKKPOIBMISYSTRASHY Thd) Waed and minced into
1-2 mm pi &das? TurdHmpi cRQ4PGRGLEWMENIYRCNGINISYNGKHKER | agenase treat ment
(Wort hi ngt on, Lakewood, WIMTRPTEISINYMERSSIGFSEDTAYYXFBRst ock to the tunor
pi eces for 30 nmm at 37C SYCEYBN.YWHYFDLWER&TEY TVSSun down to collect the
cells, and then resuspended in fresh culture nedia. Binding to the
di spersed tunor cells by(SECBOINO2R) TUXAN(r) or trastuzunab was then
assessed by flow cytonetry as 25described in Exanple 1. Results
30I ntratunoral Accunul at EIBHLTQRPA TSSBSDGERAJLS CRASSHV AN 102491 M ce
with WSU- DLCL2 subcut ane®¥QUEPGQARRLEIY AISHIASRSARFEGHMEen 130 ng to 270
ng) were adm ni stered O01BGIRFTIRITEEXBREDFAVETY GQQBHSNBRERG (0. 5 ny/ nouse V)
and tunors were exci sed QGTKVEAK 24 AGIEFEESCSGASIQNQLMVEYS 018011 tended to
be nore diffuse than thaGABVKRPFOAANODSCRABOXANTSYNMIAWN ng appear ed nore
punct uat e2Bad0i Nt @A anRQABGQCIEVBGAIYPENGD TIMNOKFKOT8011. Sections were
al so stained for blood VETSERDTUBIVYMEMBIFBITNSGYYBRCTALS2008/ 007464
RSVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:25)
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Nei t her agent appeared to accumul ate around the vessels, both were able to
diffuse deep into the tunor. Mce were also treated with a dose of 0.2

ng/ nouse | 8011 and RITUXAN(r). |FA of the tunor iobisem the 0.2
ng treat rre\r(l’f(%]r“%ﬁ%% enonstrated staining of both 018011_?chn R(GleXAN(r)

(data not presented) th it LokeRpe or diffuse inits
stai ning as was observed| 5 L QE\F}E@%§C S§%%§|E§“ [0250] Mce with
Ranbs subcut aneous t unor I ; 400 ny) were
treated with 018011, R lgGl) at 1

ng/ nouse iv and tunors the injection of

t he agenta Both 018011 VR é st ai ni ng
intensity 'aﬁ‘ﬁéarec}q‘B b 6 h. Simlar to

t he observations nade us AVIEHLR st ai ni ng appeared
to be nore diffuse than THESHAOREFY [ was nore punctuate and

i ntense. Trastuzumab produced vqg_rﬁ) m ni mal , background staining. Part of
each xenograft tissue us@EUIGNPER) was di gested at the tine of excision and
then the presence of 018011, RI TUXAN(r
xenogr afts-derived cell SEW%RQ@QB P%i
flow cytonetric profile ¥k GEAPREL A THNbASE]
det ect ed bound on the c%%@g%}[fgtsﬁué?mp %/Yg Sapms
of 018011 and RI TUXAN(r) Fﬁsﬁ PA LY s fromthe

xenogr aftzL}]égl at%g*% g@gg@gﬁqf’rﬁvﬁé?s@ﬁ gm%% BHB0Y1 or R TUXAN(r)
had hi ghe el s <3¥mt h LEYEM NS YNQREKGR 24 hr after the
same t?eat ment. There wa$lMdREISISTYNMERNEFSERTAVYYRARIXAN(r) bound to
xenogr afts-derived cel | SSY$¥PNOQHYFDEWEREGIEVERSS; v i nj ection of either
agent (data not presented). \Wen the dose of each agent was reduced to 0.5
ng/ mouse iv, it appear edSERAP NB&E73taining intensity of 018011 was slightly
enhanced in 2 separate studies (assessed at 24 h post dose) relative to

R TUXANO, though this wasIVAGQRSPGIASLEPEBRATLAEBASQNYAYH; t i ons of the
study. Tunor nmass was bePWEQQKPOQARBLERARSMLASCIARIAGSG Y sed for 25
generating results in andTBETIWESRLEPEDRS VINEQOWISNEPTRFQRi ce used in
generating the results iKVEIKREEEAEGCGHE@FOYRVQLNRSGARr size did not
significantly affect theVKKROASYENIRKASGYAFBSYRNMEhWY t since results
observed 2Zhmidre @dhpar dBQELEMNNEATYRGNGIISYNOKERGRYIMTer ably | arger in
the second of the studi eSTSTHENY MEESSIWBPEDTAY AR t h | ower doses of

ei ther CD20 targeting agBnYYBN.XOWYFRLWGBGIOVIVISS nouse iv), no 018011 was
30 detectable while mnimal staining of RITUXAN(r) was observed at the 0.1
and 0.2 ng dose groups ({G&QADMO:28) esented). Exanple 6. Gowh I nhibition
WO 2008/ 156713PCT/ US2008/ 007464 Growt h I nhi bition Assay 102511 In vitro
growt h of BCL was assessE¥ LIS TFESPEERAITASCRMSQIMSbA, Madi son, W).
This test depends on theWdEHIKPGRARRDLIYABSNhASGH ARFHERES pr oduct by i nt act

v (Figure 26). The
I TUXAN(r) were
ved cells. Binding

m t ochondri a from vi abl eGERFTETIBAUEPEDEAVM Y GO WISNAPTEGQr of viable cells
in culture. For each 50f GTRVEKBCGLGSGHFGHFACGSHIYALYEQS®R! | nunber versus
optical density of the CEOVEKEGASVFNREKARGYVETS ANMHWARQGAXi mately 2h

i ncubat i odLiilde wi2Hm M JGQEEERMGALY BENGITS YN K FREGB VAM Bppr opri at e

initial seeding density.RICESTSTVEMELISSERSEREAYY YOARG- nul tiwel | dishes at a
density of 10,000 to 50,800YSEHLYW YF&L.WMEBRIGTH&F83 ng on the cell |ine.

After seeding, the cells were exposed to various concentrations of 018011,
TRU- 015 or RI TUXANO and, (SEfXIE&rN@:295 hr 10i ncubati on period, the viable cell
nunber in each culture was determ ned. [0252] The effect of crosslinking
018011 or RI TUXANO w t h BIMLIFGSPraiLSLEGERATNSCRABO Y BIBEessed usi ng

propi dium i odide (Pl) exeQUoHPOQARRIUNAPSDY AJGIMARYEGREEGY. Cel | nmenbr anes
of damaged cells al | ow PIDFDLESSEEPEDRAVEYCO@WISNPRIFGQGC| ear DNA wher eas
cell 15 méhBanes Mvi ati ernebtsace GonEsGeaEeQLYQRGAnd thus Pl cannot
stain their nucl ear DNA EVRKPGHASVAWMSCKASGYTFTRONSENWVIRG. were plated in 96
wel | mcrotiter plates WAPGQGIEVEASATYP GOIGIEIFYNOKBRGRMT 018011 or RI TUXAND
foll owed by the addition of goat anti-human 1gG Fc anti body (Jackson

| mmunor esearch) at either 1 or 10 1g/ and incubation at 37 C for 24 h.
After the incubation, cell viability s neasured flow cytonetrically by PI
exclusion. 20 Data anal ysis was conducted using the Cell Quest program
(Becton-Dickinson). Gowth Inhibitory Effect of 018011 Agai nst Human

B- Lynphoma Cel | s [0253] The ability of 018011 to inhibit the growth of
various B-lynphoma cell lines was evaluated in vitro and was conpared to
that of RITUXAN(r) and TRU-015. Six human 25CD20+ B-cell |ines were

cultured for 96 hr with increasing concentrations of individual



- on the surface of Ranps

CD20- bi nders after which the viable cell nunber in each culture was
enunerated. As shown in Figure 27, neither 018011, TRU 015, nor Rl TUXAMD

directly c ogically neanlngful growt h i nhi bi t p0fuéHespeRyf of the 6
B—Iynphona%gzﬁﬂwP%ﬁgs studi ed. The exceptlon was the SU-DHL4 B-cell line

whose growt h was i nhi bit q D?S? 49 wrbY 30 TRU-015 and
Rl TUXANS but not signifi e expreSS|on of CD20 is
|rect i nhibition of BCL by any

necessary but not suff|c|c F to EHbUle éﬁ
of the CD20- bi nders. 3 #ﬁ ﬁfﬁﬁgﬁi than the degree of surface expression
of CD20 govern the susc % 3 i f B-l1ynphoma cells to these anti-CD20

agents. Cross-linking O % .ﬂ'Txgaé gﬁ"qql%,?] gg;tt:ﬁggg4?ﬁeRL;E§?§§IC

._/
.

Lons, patents and
e in their entirety
ent or patent

pat ent applications are 3 : éﬁli

activity of both agents | G fA
g !‘
to the sane extent as if

application was specific Y .4 0 be incorporated
by refereft®lfn | tEmdnt | G' 0‘ @.. $oip sequence 5
Under | ine: CDR sequencesv 3 [ g Yz‘ﬁBOllleSnB 3

El VL TQSPATL SLSPGERATL SCRAY (ALY HféLLﬁ APSNLASG PARFSGS
GSGTDFTLTI SSLEPEDFAVYY! PP FG{EWKVEIICIEEEBGEEEBGEEEWGEVCLV
QSGAEVI CKPGESLKI SCKGSGYS) PYRQVPGKGLEWVGAI YPGNGDTSYNQKFKG

QVTI SADKSI STAYLQASSLI CASDTAMYYCAR _SYY. YWY (SEQ ID NO 1)
El VL TQSPATL SLSPGERATL SCRASES AV G PARFSGSGS
GIDFTLTI SSLEPEDFAVYY 3 GEVQLVQSGA

EVI Cl CPGESLKI SCKGSGYSFTS J E% Eévk’éf

CKGLEWMGAI YPGNGDT SYNQKF ¢ R
VWYYSNSYWYFDLWGRGTLVTVSS{4BE 4&‘6’ Kys gesh TL SCRASCSVSYI V
WY QOKPGQRERM 713 APZRIERSG REELEWM AIYPGNG TSYNOKFKGR

VIMTRDTSTSTVYMELSSLRSEDTAVYYCA
S, YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:32)

EIVLTQSPATLSLSPGERATLSCRASQSVSYLT

WYQQKPGQAPRLLIY APSNLASGIPARFSGSG

SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTFG

QGTKVEIK DGGGSGGGGSGGGGSSQVQLVQS

GAEVKKPGASVKVSCKASGYTFTSYNMHWV

2Lml17-4 2Hm3 RQAPGQGLEWMGAIYPGNGDTSYNQKFKGR

VIMTRDTSTSTVYMELSSLRSEDTAVYYCAR
'S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:33)

EIVLTQSPATLSLSPGERATLSCRASQSVSYLY
WYQQKPGQAPRLLIY APSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lml17-6 2Hm3 PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:34)
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SGTDFTLTI SSLEPEDFAVYYCQOWSENPPTF GQGTKVE! | CDGGGSGGGGSGEGGTGEVQLY
2L 9- QSGAEVI UCPGESLKI SCKGSGYSFTSYNVHW 180102H5

3VRQVPGKGL YPGNGDTSYNQ CFKG QUVTI SADKSI STAYLQABSL W
VVYYSNSYWY| VSS (SEQ I D NO 3) El VLTQSPATLSL SQBVSY! V
W QQKPGQAPRLLI YAPSNLASG LlE | FNPPT
FGQGTKVE! | CDGGGSGGGGSGG& SFTSYNVHW
180092Lnb 2H5M8 VRQVPGK E& PO
QVTI SADKSI STAYLQWSSLKAS (SEQ I D NO 4)
2Lnb 2H3n8 2Lnb 211 3n8
W QQKPGQAPRLL| YAPSNLASG R i FNPPTFG

: QGTWEF%(%@%ME@%T =S S KERLR \\vR
QAPGKGLEW/SAI YPGNGDTSY E@%ﬁ%& VYYCA
KSYYSNSYWYFDLWGRGTLVTY SBY VS8 trct Name V1C3V11l

El VL TQSPATL SLSPGERATL SCRASSSVSSYVHW YQQ CPGQAPRLLI YAPSNLASG PARFSGSGSGTD
FTLTI SSLEPEDFAVYYCQOWNSENBSEFEERPIA?) EI KDGGGESGEEESGEEESSQVQL VOSGAEVI CKP
GASVKVSCI CASGYTFTSYNVHI VWWRQAPGOGLE 2L 2Hm WGAI SYNOQKFKGRVTMIRDTSTST
VYMEL SSLRSEDTAVYYCARSVY YN T d$ N

El VL TQSPATL SL SPGERATL SCRYISEVSHARRNF PARFSGSGSGT

DFTLTI SSLEPEDFAVYYCOOW SKNPPRE REGEASESRSREEREEEF) /) VQSGAEVK
| CPGASVKVSCKASGYTFTSYNVH® Gl e 5Q YNQKFKGRVTMTRDT
STSTVYMELGSLRREDTAVYYCARREHESN KR , Hp No 7)

El VLTQSPATLSL SPGEREM3SCRA S| PARFSGSGSGT
DFTLT1SSLEPEDFAVYYCQQW SEPFT VQSGAEVK
| CPGASVKVSCKASGYTFTSYN

(SEQ ID NO:36)

EIVLTQSPATLSLSPGERATLSCRASQSVSYLA
WYQQKPGQAPRLLIY APSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWVR
2Hm3 QAPGQGLEWMGAIYPGNGDTSYNOKFKGRVT
MTRDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2Lml7-
14

(SEQ ID NO:37)

EIVLTQSPATLSLSPGERATLSCRASSSVSYLA
WYQOQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWYV
2Lml18-2 2Hm3 RQAPGQGLEWMGAIYPGNGDTSYNOKFKGR
VIMTRDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:38)

EIVLTQSPATLSLSPGERATLSCRASSSVSYLN
WYQOQKPGQAPRLLIYAPSNLASGIPARFSGS
GSGTDFTLTISSLEPEDFAVYYCQOWSFNPPT
FGQGTKVEIKDGGGSGGGGSGGGGSSQVQLY
QSGAEVKKPGASVKVSCKASGYTFTSYNMH
WVRQAPGQGLEWMGAIYPGNGDTSYNQKFKG

2l.m18-3 2Hm3
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2Ln214 GLEWMGRAI YPGNGDTSYNQ CFKGRVTMIRDT STSTVYMELSSLRSEDTAVYYCAR
VWYYSNSYWYFDLWCERGTLVTVSS (SEQ | D NO 8) EI VLTQSPATLSLSPGERATLSCRASQSSVSYIVH

WoQ @W L ASG PARFSGSGS GTDFTLTI SSLEPEDFA E&g
TKVE! | SQVQ_VQSGAE VI UCPGASVKVSCKASGYT oL 211m
GUGL EVWEAT YPGNGDTSYNOKEKGEYTMERD m

& TL SCRASQSSVSYMH

SVYYSN. YWYFDLWGRGTLVTVS

WYQQ CPGCQAPRLLI YAPSNLASGHF ESESE DFAVYYCOOW SNPPTEGQGTK
VEI KDGGEGSGEEESGEEESSQVQL %% GASVKVSCKASGYTFTSYNM—N\X/RQA\PGQELEW 2L m
2H MGAI YPGNGDTSYNCKFK ? IVELSSLRSEDTAVYYCARVVYYSNSYW(FDLW

GRGTLVTVSS (SEQ I D NG 10@A

YQQ CPGQAPRLLI YAI SNLASG BFNPPTFGQGTK

RQA 2Ln2 2Hm

PGOGL EWVGAI YPGNGDTSYNOI CEXER 'ﬂﬁ%
RSVYYSN, YW(FDLV\GRGTLVTVSQgg g

El VL TQSPATL SLSPGERATL SCRA SORCHUE] P PARFSGSG
smwnn%@ﬂ@#w&ﬂ?%ﬁ et aeabe st SQVQLV
QSGAEVKKPGASVKVSCI CASGYTETEMN 1%%@%&% NQKFKG
R\/T|\/rrRDTSTSTW|\/E|_SSLRSEﬁA’s)Sa&IZj SRV EMIERGTLVTVSS (SEQ | D NO 12)

El VLI QSPATL SLSPGERATL SCRASOSVSSYVH WYOQKPGQAPRLL| YAPSNLASG PARFSGSGS
GTDFTLTI SSLEPEDFAVYYCOOWESEREBTKVE! KDGEGSGEEESGEEESSQVQL VQSGA
EVKKPGASVKVSCKASGYTETSYNVEMYROA 2Lmi2Hm POOEL EWLEAI YI§G|\IGDTSYNQ<FKGRV‘I’MI’

RDTSTSTVYMEL SSLRSEDTAVYYERR- SRP EER RABISYSYESY | p NO 13)

El VLTQSPATLSLSPGERATL SCRX R ARGIPARBEREESE PARFSGSG

SGTDFTLTI SSLEPEDFAVYY ENPBIBSEE Aa%% EaREssQvQLVOs

GAEVI UCPGASVKVSCI CASGYTF T YRR G S @W@&IG{’F}G\IGDTSYNQ(FKG?V

TMTRDTSTSTVYMEL SSLRSEDT AVASREA R KN BRI AR | ‘%%EQ | D NO 14)
2Lmi8-5 2ZHm3 GQGLEWMGAIYPGNGDTSYNOKFKGRVTMTR

DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:41)

EIVLTQSPATLSLSPGERATLSCRASSSVSYLHW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQOWSFNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVKK
PGASVKVSCKASGYTFTSYNMHWVRQAPGQGL
2Hm3 EWMGAIYPGNGDTSYNQKFKGRVTMTRDTSTST
VYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2L m18-
14

(SEQ ID NO:42)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIDW
YQQKPGQAPRLLIY APSNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQWSFNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVK
KPGASVKVSCKASGYTFTSYNMHWVRQAPGQG
2Lm19-1 2Hm3 LEWMGAIYPGNGDTSYNQKFKGRVTMTRDTST
STVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:43)
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El VLTQSPATLSLSPGERATLSCRASQSVSYMH WYQQ CPGQAPRLLI YAPSNLASG PARFSGSGS
GIDFTLTI SSLEPEDFAVYYCOOWSFNPPTFGQ GTKVEI | CDGEGESGEEEECEEEESQVAQAL VQSGA

EVKKPGASVK\G%%&%%?&FTSYNM—N\X/RQA 2Lnb-1 2HNB

PGQGL EVWGAI
S. YYSNSYWYFDLWERGTLVTVS

WQQ CPGQAPRLLI YAPSNLASGE)

8007464
NOKEKGRVTME RDTSTSTVYMEL SSLRSEDTARYCAR™

I R TLSCRASQSVSYMH

. " AV ENPPTFQQ

’I}

GTKVEI KDGEGESGEEEEEEEESSA

2Hm PGQGLEWMGAI YPGNGDT

KASh YNI\/HV\X/RQA\ 2Lnb- 2
SStH VYYCAR

V. YYSNSYWYFDLWGRGTLVTVS

WQOKPGOAPRLL | YAPSNLASG
GTKVEI K%&%’é&ﬁ?ﬂ@%

2HD PGQGLEWMGAI YPGNGDT
SVYY. NSYWYFDLWGRGTLVTVS

T Ty

| RATL SCRASQSVSYMH
] FNPPTFGQ
MHWRQA 2Lnb- 3
SLRSEDTAVYYCAR
TLSLSPGERATLSCRASQSVSYIVH

A

WY QQKPGQAPRLLI YAPSNLASG PA ﬁ% GTDFTLTI SSLEPEDFAVYYCQQWM SNPPTF

GQGTKVE! KDGGGSGGGGSGEGGES!
VWRQAPOQGL EWVGAI YPGNGDTSYNO

FIVEHQSPH Tl Shig
SVYYSN. YWYFDLWGRGTLVTVS gg

\WYQQLCPGQAPRLLI YAPSNLASE
GTKVEI | CDGGGSGGGRGSGGEGEES
2118 PGQGLEWVGAI YPGNGD

S. WSNSYWFDL\AG?GTLVTVSé&EﬁgSWM\?@ GEITL

WYQOKPGQARRe 193 APZRmiS
GTKVE! KDGGGSGGGEGESGEGEESS
2HM PGQGLEWVGAI YPGNGDTS

O

V. YYSNSYWYFDLWGRGTLVTVSS ( SE

El VL TQSPATL SL SPGERATL SCRA

EVI Cl CPGASVKVSCKASGYTFTSYNVH 2Ln6 2Hm
KG R\/TMI'R ]}@ AVYYCAR

RATL SCRASQSVSYMH

: SNPPI TGQ

FJ\ NVHW/RQA 2Ln6- 1
AVYYCAR
REBEERATL SCRASOSVSYMH
R AMAEOOWT SNPPTFGO
XM EE@R‘{WWW%A&SGYTFTSYNMWRQA 2Ln6- 2

EFVYNVER SSIL RSEDTAVYYCAR

IDNO 20) 2LnB-3 2HB

WYQQ CPGQAPRLLI YAPSNLASG PARFS GS G

GAEVKKPGASVKVSCKASGYT ERREAS CBASESNINANCF CaR

VTMIRDTSTSTVYMEL SSLRSEDTAQQKEAR WW&G( SEQ I D NO 21)

El VLTQSPATL SL SPGERATL SCRAZEBYES$M-E BEYAIE WSYNPREF ARG PARFSGSG

SGTDFTLTI SSLEPEDFAVYYCQUM SRERTEG (KPR EE Q865 QVQL VS

GAEVI U@@SVWSG@SGWFT%&NM%Y&C&A&G&@RWW@TSYWFKGR

VTMIRDTSRERVMMVEL SSHRSEDTAUGYERMS SN IN@IRFRGR ISER
DTSTSTVYMELSSLRSEDTAVYYCAR

S.YYSNSYWYFDLWGRGTLVTVSS

SOTDFTLTI SSLEPEDFAVYY SNPPTFG QGTKVE! | CDGGGSGGGGSGGGGSSQ\/Q_VQS
FT Pﬁ

(SEQ ID NO:46)

EIVLTQSPATLSLSPGERATLSCRASQSVSYITW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQOWSFNPPTFGQG
TKVEIKDGGGSGGGGSCGGGSSQVQLYQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2Lm19-7 2Hm3

(SEQ ID NO:47)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIIW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSENPPTFGQG
TKVEIK DGGGSGGGGSGGGGSSQVQLYQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR

2L.m19-9 2Hm3
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(SEQ I D NG 22) EI VLTQSPATLSLSPGERATLSCRASSSVSYM
WYQQ CPGCQAPRLLI YAl SNLASG PARFSGSG SGTDFTLTI SSLEPEDFAVYYCQOW SNPYTF

GQGTKVE! | GGGGSSQVQLY QS GAEVKI CPGASVKV SCl H 2LnB8211m
V\X/RQAPGQSL%%GDTSYNQ(FKG RVTMIRDTSTSTVYMEL SSL R%@“W

RSVYYSN. YWYFDLWGERGTLVTVSS..{.SEC 3‘ ) Bl L SL SPGERATL SCRASSSVSYM
WYQQ CPGQAPRLLI YAl SNLASG ,:, 18 2 AVYYCOCI W SNPFTEG

QGTKVEI KDGGGSGEGGESGEEES IR : CASGYTFTSYNVHW 2Ln® 211m

RQAPGQGL EWMGAI YPGNGDTSY! éé% %T %gRDTSTSTVYI\/EL SSLRSEDTAVYYCAR
SVYYSN. YWYFDLWGRGTLVTVS 24) El VLTQSPATLSLSPGERATLSCRASSSVSYM

WQQKPGQAPRLLI YAl SNLASG SNPLTFG
QGTKVE! | CDGGGSGGGGES : NVEl W/ 2Lnl0 2Hm
RQAPGQGL EVWGAI YPGNGDTSY 3 VYYCA

RSVYYSN. YWYFDLWGRGTLVTVSS Y <f . . RATL SCRASSSVSYM
WQQKPGQAPRLLI YAl SNLASG g : SNPI TFG

QGTKVE! | CRIGeBEEGEEESEEEES % r< TSYNVHW/ 2L 1 2Hm
RQAPGQGL EWM3A! YPGRHEBYSY IR/YYCAR

SVYYSN. YWYFDLWERGTLVTVSD {550 Y PURESo 6§ SIBPINY SLSPGERATLSCRASQSVSYM—l
WQQKPGQAPRLLI YATSNLASG R By EBEBFAVYYCOQWNSENPPTEG

QGTKVE! | CDGGGSGGGGES SL GAEVI CKPGASVKVSCKASGYTFTSYNVHW/ 2Lnl2 2Hm
RQAPGQGL EVWGAI YPGVG)TSYM@% RDTSTSTVYI\/ELSSL RSEDTAVYYCAR

SVYYSN. YWYFDLWERGTLVTVSS El VL TQSPATL SL SPGERATL SCRASQSVSYMH
VW QQKPGQAPRLL| YAPSNLASGIHﬂ é§L@F Elﬁ‘\§§§ ‘"—'=e"«~‘~w—m~ SNPPTFGQG

TKVE! KDGGGSGGGGSGRGESS RRYLEDBAR 39 M—IV\X/RQAP 2Lml3 2Hm

GQGLEWWGAI YPGNGDTSYNQKF ﬁstﬁiéﬁ@ﬁw
SVYYSN. YWYFDLWGRGTLVTVSS GHGAGC Cﬁ%@i’%ﬁ%@@%mnsmsqsvsvm
WQQ CPGARRYS.] YATSNLASGE o é@é’éﬁé/ SNPPTFGQ
GTKVEI KDGGEGRECECSEEm3sSREVER 2 R NVHWRQA 2Lni4
YN : RE&@E«*WWE‘L@SL RSEDTAVYYCAR
Y EENSYW YHRL YSIRGTRY BY
El VL TQSPATL SLSPGERATL SCRASQSVSYI HW YQOKPGQAPRLLI YAPSNLASG PARFSGSGSG
TDFTLTI S SLEPEDFAVYYCQQUEBRAPTHEO® TKVEI KDGGGSGEGGESGEEGESSQVQLVQSGA

EVKKPGASVKVSC| CASGYTFTSYNVHWRQ APGQGLEWMGAI YPGNGDTSY! FKGRVT
EIVLTQSPATLSLSPGERATLSCRASSSVSYISW

YQOKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQOWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm20-1 2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:51)

EIVLTQSPATLSLSPGERATLSCRASSSVSYIAW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSENPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm20-2 2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:52)
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MTRDTSTSTVYMEL SSLRSEDTAVYYCAR SVYYSN. YWYFDLWGRGTLVTVSS (SEQ I D NG 30)
El VLTQSPATLSLSPGERATLSCRASSSVSYVH WYQKPGQAPRLLI YAPSNLASG PARFSGSG

SGIDFTLTI %%WC@ABFNPPTFG QGTKVEI | CDCCESCEEESGH T A7 tids WP

GAEVI Cl CP SGYTFTSYNVHW 2Lnl6 211n8

RQAPGQGL EWVGAI YPGNGDTSY CAR

S. YYSNSYWYFDLWERGTLVTVS 58%" i SS’E RATLSCRASQSVSYLS
WQQKPGQAPRLLI YAP SNLA Ll(j EPENY CQQWSFNPPTFG
QGTKVEI KDGGGSGEEGSCEoas SR Yol : SYNVHW/ 2L 7- 3
2HM8 RQAPGQGLEWMGAI YPGN A EDTAVYYCA

S, YYSNSYWYFDLWERGTLVTVSS' {-SEt TLSCRASQSVSYLT
VW QOKPGQABEIA0r 4 APERMis G L FNPPTFG

QGTKVEI | CDGGGSGGGES CASGYTFTSYNVHW 2Lnil7- 4
211n8 RQAPGQGLEWMGAI YPGNE MEL SSLRSEDTAVYYCAR

S. YYSNSYW(FDLV\GRGTLVTVSS 8 & 33) El VLTQSPATLSLSPGERATL SCRASQSVSYLY
WYQ Q CPGQAPRLL | YAP SNL(/& IPANPSEEGS GTDFTLTI SSLEPEDFAVYYCQQ/\BFNPPTFGQ

GTKVE! | CDGGGSGGGGSGGGGSS V%GA EVI %E YNVHWRQA 2Lnml7-6
2H"8 PGQGLEWVGAI YPGNGDT

S. YYSNSYWYFDLWGRGTLVTVSSY GI%W@%‘X : SPEERATL SCRASQSVSYLH
W QQKPGQAPRLL| YAPSNLASG SEEREOP APV VEWSENPPTEG

QGTKVEI | CDGGGSGEGEGES GO IR BYTETSYNVHW 2Lnil7- 8
2HT8 RQAPGQGLEWGAI YPGN ML A RDT BT VSR Qe pTAVY YCAR

S. YYSNSYVAkmBO0AERGE Hydy SO REEBWGH LAY NORERGRVITM

El VL TQSPATL SLSPGERATL SCRAETEY ﬁ%ggg’g%wmse PARFSGSG
SGTDFTLTI SSLEPEDFAVYYCORAERSDIS XV i e ot GGEEGSSQVQLY

QSGAEVKKPGASVKVSCI CASGYTFTSYNM—l 2HTB WRQAPGQGL EWVGAI YPGNGDT SYNOKFK |
GRVTMIRDTSTSTVYNEL SSL RSESERANPEA: 585, YYSNSYWFDLWERGTLVTVSS

EIVLTQSPATLSLSPGERATLSCRASSSVSYIDW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQOQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2Lm20-
11

(SEQ ID NO:55)

EIVLTQSPATLSLSPGERATLSCRASSSVSYIIW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Hm3 GQGLEWMGAIYPGNGDTSYNOKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2L m20-
12

(SEQ ID NO:56)

EIVLTQSPATLSLSPGERATLSCRASSSVSYIYW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG

2Lm20- 2Hm3 TDFTLTISSLEPEDFAVYYCQOQWSFNPPTFGQG
13 TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP

GQGLEWMGAIYPGNGDTSYNOQKFKGRVTMTR
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(SEQ I D NG 36) 2LmL7- 14 EI VLTQSPATLSLSPCERATLSCRASOSVSYLA

WY QQKPGQAPRLLI YAPSNLASGA PARFSGSG SGIDFTLTI SSLEPEDFAVYYCOOWSFNPPTFG

QGTKVEI K_ %C_S(}}BSSQ\/Q_VQS GAEVKI CPGASVKVSCKASG Yg;g %W/B‘ 2H8
QAPGQGL % SYNO CFKCGRVT MIRDTSTSTVYMELSSLRSED '6%

S. YYSNSYWYFDLWGRGTLVTVS ; L O AR lv' LSLSPGERATL SCRASSSVSYLA

WY QQKPGQAPRLLI YAPSNLASG FPAE VYYMOWSENPPTFG
QGTKVEI | CDCEGESGCEEEECEEEESMG | CASGYTFTSYNMHW/ 2Ln8- 2

2HMB RQAPGQGLEWMGAI YPGN VTMTRDTSTSTVYNEL SSLRSEDTAVYYCAR

S. YYSNSYW(FDLV\GRGTLVTVS?% 1 38) 2Lml8-3 2Hn8

El VLTQSPATLSLSPGERATLS PRLL/ PARFSGS
GSGTDFTLTI SSLEPEDFAVYY , SQVQLYV
QSGAEVI CKPGASVKVSCI CASG NI SYNOKFKG
R\/TMTRDTSTSTVYNELSSLRSE (SEQ | D NO 39)
El VLTQSPﬁI,L§LSPGERATLS 5 PARFSGSG
SGTDFI LTEAMPEDE : QVQLVCS

GAEVI CKPGASVKVS CKA SGYTHRIEYR

ROAPGOGL EWMGAI YPGNGDTSY Hﬁé’?‘ﬂﬁ%ﬁﬁ@f’ PREANSEVRAN VY CAR

S. YYSNSYWFDLWGRGTLVTVSR VESRETEEBXPESL SPGERATL SCRASSSVSYL SW
YQOKPGOAPRLLI YAPSNLASG PARFSGSGSG TDFTLTI SSLEPEDFAVYYCQONSFNPPTFGQG

TKVEI | CDGGGSGGEGSGRGGESSEVER VRSHEXES) CKPGASVKVSCI CASGYTFTSYNVHWRQAP 2Ln8- 5
2118 GQGLEWMGAI YPGNGDTSYNQKFKGRVTMIR DTSTSTVYMEL SSLRSEDTAVYYCAR

S. YYSNSYWYFDLWERGTLVTVSS (SEQ I D NO 41) 2Lni8- 14

El VL TQSPATL SLSPGERATL SCRASSSVSYLHW YQQ CPGQAPRLLI YAPSNLASG PARFSGSGSGT
DFTLTI SSLEPEDFAVYYCQOWSFNPPTFGQGTK VEI | CDGGGSGEEGSGEEESSQVQL VQSGAEVKK
PGASVKVSCKASGYTFTSYNVHVWRQAPGQGL
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2H8 EWMGAI YPGNGDTSYNQKFKGRVTMIRDTSTST VYMELSSLRSEDTAVYYCAR
S. YYSNSYWYFDLWGERGTLVTVSS (SEQ I D NG 42) EI VLTQSPATLSLSPGERATLS

CRASQSVSY! DW Y PRLLI YAPSNLASG PARFSGSGSGT ,
DETLTI SSLE%WENPPTFGQGTK VEI KDGGGSGEEGSERaceSVE VREEAR vk
| CPGASVKVSCI CASGYTFTSYNVHWRQAPGQG 2Lnl9-1 2HNS

LEWMGAI YPGNGDT SYNQKFK 'E Tri]é}f{ ? BTA
. | (.

S. YYSNSYWYFDLWGRGTLVTVS 3 RATL SCRASQSVSYI SW
YQOKPGQAPRLLI| YAPSNLASG PETL = ENPPTFGQG

TKVElI KDGGGSGGGGESGRGGESS P MHVWRQAP 2L 9- 2
2111113 SQRsEVWWGAI YPGN - DTAVYYCAR

S. YYSNS ,;@vmqhmysggﬁg P ] RATLSCRASOSVSY! VW
YOQKPGQARR b YAPSNLASG FNPPTFGQGT

KVE! KDOGEGEOE5GAGG55 0V ey TSYNVHWRQAPG 2Ln9- 3
2HT8 QGLEWGAI YPGNGDTSY D RSEDTAVYYCAR

S. YYSNSYWYFDLWGRGTLVTVSS ( SEQ | D NO 45) El VLTQSPATLSLSPGERATL SCRASQSVSYl AW
YQOKPGQAPRLLI YAPSNLASG F&| @IYDFTLTI SSLEPEDFAVYYCOONSENPPTFGQG

TKVEl KDGGGSGGGGSGECEGESSQVQLVQSGAE VI CKPGASVKVSCI CASGYTFTSYNVHWRQAP 2Lnil9- 4
2HN8 GQGLEWWGAI YPGNGDTSYNQKFKGRVTMIR DTSTSTVYMEL SSLRSEDTAVYYCAR

- S. YYSNSYWYFDLWGRGTLVTVS S (SEQ | D NO 46) El VLTQSPATLSLSPGERATLSCRASQSVSY! TW

YQOKPGQAPRLLI YAPSNLASG Wf@gﬁﬁsmpmmwvmmpwm@s
TKVEI KDGGGSGGEEGS E VI CKPGASVKVSCI CASGYTFTSYNVHWRQAP 2Ln9- 7

S
2HN8 GQGLHYMTAI YP SY@I@?ZB EMTR DTSTSTVYMELSSLRSEDTAVYYCAR S. YY SNS Y
WYFDLWGERGTLVTVSS mL9- I-‘ | D NG 47)
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF

N
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
CH2CH YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQV
IgG1 3 SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
WT KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

(SEQ ID NO:61)

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
N
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
CH2CH YKCKVSNKALPASIEKTISKAKGQPREPQVYTLPPSRDELTKNQV
1gG1 3 SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
P331S KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

(SEQ ID NO:62)

DQEPKSCDKTHTCPPCP
IgG1 H\;s?ig"e (SEQ ID NO:63)
DQEPKSCDKTHTSPPCS
IgG1 glsncgg (SEQ ID NO:64)
DQEPKSSDKTHTCPPCS -
: 15G1 Hinge '

SCCS (SEQ ID NO:65)
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El VLTQ SP ATLS L SP GERATLSCRA S OSVS YR W
YQRKPGQAPRLLI YAPSNLASG PARFSGSGSG TDFTLTI SSLEPEDFAVYYMOWSFNPPTFGQG

TKVEI | CDGGGS SQVQALVQSGAE VI ClI CP GA S VKVS WNYE VWRQAP
GQELEVWGAI FKGRVTMIR DTSTSTVYMELSSL RSEDTA\)%&&%]ﬁY

S. YYSNSYW(FDLV\GRGTLVTVS %W%ﬁ mo- 12

El VLTQSPATLSLSPGERATLS PRLLI YAPSNLASG PARFSGSGSG
TDFTLTI SSLgeH @%%O/\E KVEI KDGGGSGGGGSCRGGSSQVQLVQSGAE VI Cl CP
GA S VKVSCI CA SG 5@3 HNB8 GQGLEWWGAI YPGNGDTSYNO CFKGRVTMIR
DTSTSTVYMELSSLRSEDTAVYYCAR S. YYSNSYWYFDLWGRGTLVTVSS (SEQ | D NO. 49)
2Lml9- 14 El VLTQ SPATLSL SPGERATLSCRA S QS VS YIN W

YQQ CPGQAPRLLI YAPSNLASG PARFSGSGSG TDFTLTI SSLEPEDFAVYYCQNSENPPTEGQG
TKVE! KDGGGSGGGGSEEEGESSQVQLVQSGAE VKI CPGASVKVSCI CASGYTFTSYNVHWRQAP 2HNS
GQGL EVWMGAI YPGNODTSYNQKFKGRVTMIR DTSTSTVYMELSSLRSEDTAVYYCAR

S. YYSNSYWYFDLWERGTLVTVSS (SEQ I D NO'50)

El VL TQSPATLSLSPGERATL SCRASSSVSY! SW YQOKPGQAPRLLI YAPSNLASG PARFSGSGSG
TDFTLTI SSLEPEDFAVYYCOOWSFNPPTFGQG TKVEI KDGGGSGEGGSGEAESSQVQL VQSGAE

VI CKPGASVKVSCKASGYTFTSYNVHWRQAP 2LnR20- 1 2Hm8

GQGLEWVGAI YPGNGDTSYNQKFKGRVTMIR DTSTSTVYMEL SSLRSEDTAVYYCAR

S. YYSNSYWYFDLWERGTLVTVSS
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(SEQ I D NO 51) El VLTQSPATLSLSPGERATLSCRASSSVSY! AW
YQOKPGQAPRLLI YAPSNLASG PARFSGSGSG TDFTLTI SSLEPEDFAVYYCOONSFNPPTFGQG
TKVEI K SQVQLVQSGAE VKI CPGASVKVSCI CASGYTF 2LnR0- 2
2HNB Deﬁm% TSYNQKFKGRVTMIR DTSTSTWNELSSLRSE%‘%XW& i@. YYSNS
YW(FDLV\GRGTLVTVSS (SEQ I D NO 52)  El VLTQSPATLSLSPGERATLSCRASSSVSY! VW
YQQKPGQAPRLLI YAPSNLASG PARFS%%@E&%E%E VYYCQOWSFNPPTFGQG
TKVEI | CDGGGSGEGGESGEEESSQVQL V! SGYTFTSYNVHWROAP 2L nR0- 4
2HT8 GQGLEWVGAI YPGNGDT SYSIARE 3090 Ec erag t 8 SR Sl CRREE BRAEARE RS Civtcetgca
S. YYSNSYWYFDLWERGTL VTVSSEEESta@iop gy ekt 28 cpgc s alg et e PACFr SR a0epierr e A aiiGy yw
YQUKPGQAPRLL| YAPSNLASG PARFSGSGSG TDFTLTI SSLEPEDFAVYYCQ)/\SFNPPTFC%E

E ¥#0- 8

211 n8  GQGL EWMGAIPGNGDT SYNOKFKGRVTMIR DTSTSTVYI\/ELSSLRSEDTAVYYCAR
S. YYSNSYW(FDLV\GRGTLVTvssttt(agEtgaffcefcmyasmagz&magamgcagmaﬁactsmagcagfggat““a
El VL TQSPATL SL SPGERAT L SCRESS SRS or TSR BCRIBRASEIaYIKPEINL ASG PARFSGSGSG
TDFTLTI SSLEPEDFAVYYCQQ/\BFNPPTFGQXB TKVEI KDGGGSGGGGSGEGEGESSQVQL VQSGAE
VKI CPGASVKVSCKASGYTFTSYNSBRARNP: M8 GQGLEWMGAI YPGNGDTSYNQKFKGRVTMIR
DTSTSTVYMELSSLRSEDTAVYYCAR S. YYSNSYWYFDLWGRGTLVTVSS (SEQ | D NO 55) ( SEQ
| D NO. 56) El VLTQSPATL SL SEGERATIBCRASSSABYTagwA1gtctitgtctccaggggaaagagecaccetetectgea
YQQKPGQAPRLLI YAPSNLASG P#RFSRSBSEADEIR R SO REE DR T CDRBR R fAggiccica
TKVEI KDGGGSGGGESGEEGESSQVOLVQSGAE VI Cl CPGASVKVSCKASGYTFTSYNVHWRQAP
GQGLEWVGAI YPGNGDTSYNQ CR{ERCRMItRaacDESTS TRAVNEC SSERBHETRIAZYstaR cogggacagactic
S. WSNSYW(FDL\m;mn_WVSSac@@E@cat@gN@cwgagcctgaagattttgcag‘fttattactgtcagcagtggagtﬂtaacc
ctcccacgttcggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:68)

gaaattgtgttgacacagtccccagecaccecgictitgtctccaggtgaaagagecaceeteteetgea
gggccagttcaagtgttagetacatgatitggtaccaacagaaacctggecaggeacctaggetectea
t
ctatgcaatctecaacciggetictggaattccagecaggttcagtggcagtggatccgggacagacttc
2Lm3 actctcaccatcagcagictagagectgaagattttgeagtitattactgtcageagtggactagtaace
cteccacgticggecaagggaccaaggiggaaatcaaa

(SEQ ID NO:69)

gaaattgtgttgacacagtcccecageeaccecgietitgtctceaggtgaaagagecaccecteicetgea
ggpccagttcaagtgitageicctacatgatttggtaccaacagaaacctggecaggeacctaggetee
t
catctatgcaatcteccaacctggetictggaaticcagecaggticagtggeagtggatecgggacaga
c

tteactcteaccatcagcagtctagagectgaagatttigcagtitattactgtcageagtggactagta
accctcecacgticggecaagppaccaaggtggaaatcaaa

2L m4

(SEQ ID NO:70)

gaaattgtgtigacacagtctccagecaccetgtettigiciccaggggaaagagecacceetetectgea
gepccagtcagagtgttagetacatgeactgptaccaacagaaacctggecaggetectaggetecte
at
ctatgceccatccaacciggettctggaaticcagecaggticagtggeagtggatccgggacagacit
c

actcicaccatcagcagcctagagectgaagatttigeagtitatiactgtcageagtggagttttaace
ctecccacgttcggecaagggaccaaggtgpaaatcaaa

2Lm5

(SEQ ID NO:71)
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El VL TQSPATL SL SPGERATL SCRASGSVSYMH WQOKPGQAPRLLI YAPSNLASG PARFSGS
GSGTDFTLT! SSLEPEDFAVYYCQOWEENPPT 2L nbFGQGTKVE! KDGGESGEGGESGEAGTGEVALY
(18009) 2 KKPGESLKI SCKGSGYSFTSYNVHW o
VRQVPGKGL AT TSYNQLCFKG QVTI SADKSI STAYLQABSLI CASDTAMAYCA
RVWYYSNSYWFDLWGRGTLVTVSS .

2Lnb (2Lnb2H3N8 2H3NnB)

WYQQKPGQAPRLLI YAPSNLASG 38K

QGTKVEI KDGGGSGEEESGEEET

QAPGKGLEW/SAI m?m@TSYNgéﬁ Bt
KSYYSNSYWFDLWERGTLVTVSS e 485088856

APELL GG;%&EEE%EI@%RI[ M SRTPEVTCVVVDVSHEDPEVKF

(SEQ I D NG 60)
WYVDGVEVHNAKTKPREEQYNST

LD 513, [ ..!_: :‘.- (H%Qgﬁ,/c 93464
ciog agsticagtoprhmtooitccabadcagac
cﬁg‘a REFEL %‘a'."'hﬁﬁ? bRk Reagtitiaace
a2 BB 8 B SCDKTHTSPPSS  Hi nge CSSS

NGKE CH2CH

YKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TK
| gGL3SLTCLVKGFYPSDI AVE\/\E%&E‘%@NWWFWE5§g%%‘g%‘%ggtgaaagag“a"°°*°t°°‘g°a

KL TVDKSRWOQGNVF SCSVIVHEALS4REFAE RGBS Eea
APEL L GGPSVFLFPPKPKDTLM SHEHSESPPeAlkporsgtss

RiCAREP cctggecaggeacctaggetecte
cagccaggticagtggcagiggatcegggacagac

VVYVDGVEVHNAKT KRREEQYNS THARHISRACHHRSGIEp RERpIsaagattigcagtpigiingigicageagtggagtttiance

YKCKVSNKAL PAS| EKTI SKAKGOPREREFEEC B0 SREoET 2P REIERA
| gGL3SLTCLVKGFYPSDI AVEVEESN
KL TVDKSRWOQGNVFSCSVMHEALSN

2Lm3s-3

2Lmé6

2Lm6-1

2L.Lmé6-2

aatcaaa

ENNYKTTPPVLDSDGSFFLYS P331S
178l SPGK ( SEQ | D NO: 62)

gaaattgtgttgacacagtctecagecacceigtetitgtctccaggtgaaagagecacectetectgea

gggccagtcagagtgttagetacatgeactggtaccaacagaaacctggecaggceacctaggetectc
atctatgecccatccaacctggettctggaaticcagecaggticagtggcagtggatcegggacagac
ttcactclcaccatcageagtctagageetgaagattitgeagtitattactgtecageagtggagtittaace
cteccacgticggecaagggaccaaggtggaaatcaaa

(SEQ 1D NO: 74)

gaaattgigtigacacagtctccagecaccetgtettigtctccaggtgaaagagecaccetetcetgea

-gggecagtcagagtgttagetacatgcactggtaccaacagaaacetggecaggeacctaggetecte

at
ctatgecccatccaacctggettetggaaticeagecaggticagtgecapgtggatcegggacagactt
c

actctcaccatcageagictagagectgaagatittgeagtttattactgtcagcagtggactictaace
cteccacgticggecaagggaccaaggiggaaatcaaa

(SEQ ID NO:75)

gaaattgtgttgacacagtctccagecaccetgtotitgtctccaggigaaagagecaccetetectgea

gggccagtcagagtgttagetacatgeactggtaccaacagaaacclggecaggceacctaggetectc
atctatgceccatecaacctggetictggaaticcagecaggticagtggeagtggatcogggacagac
ticactctcaccatcageagtctagagectgaagatittgeagtttattactgtcagcagiggactagtaac
cclceccacgticggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:76)

gaaatigtgtigacacagtctccagecaccetgtettigtctecaggigaaagagecaccetetectgea
gggceagtcagagtgttagetacatgcactggtaccaacagaaacctggecaggcacctaggcicete
atctatgececalecaacctggctictggaattceagecaggticagtggeagtggatecgggacagac
ficactctcaccatcageagtctagagectgaagattttgcagtttattactgtcageagtggacticiaace
ctecccacgticggecaagggaccaaggtggaaalcaaa

(SEQ ID NO:77)
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DQEPKSCDKTHTCPPCP Hi nge WI' (SEQ | D NO. 63) DQEPKSCDKTHTSPPCS Hi nge CSCS ( SEQ
| D NO 64) DQEPKSSDKTHTCPPCS Hi nge SCCS (SEQ | D NO 65) DQEPKSSDKTI—FI'CPPCP

Hi nge SCCP\% g)g%gjgg NO 66)  2Lmi NUCLEOTI DE  SEQUENGESs/007164
gaaattgtgtt 3t ccagccaccect gt at t gt ct ccaggggaaagagccaccct ctectgea
gggccagt cagagt gt t agcagct ccaaca i
cat ct at gccccat ccaacct ggc('?atag‘%égggﬁ at (%8?? %‘1%%{ 0&%& E&g&%&ﬁ
ttcact ctcaccatcagcagcct&ﬁ ‘Qé

C
%ac ﬁ&c% ggac
accctcccacgttcggccaagggacuc C tcac igpaciagtane
gaaat t gt gt t gagamayt ctccg géi‘qt‘ft a AEEs
gggccagt cagagt gt t agct ac &FEEH 85‘&5 Yo %@ aggct ect aggct ectca
ct at gccat at ccaacct gget t ctggéaatﬁ gccaggt t cagt ggcagt ggat ccgggacagacttc

2LnRact ct caccat cagcagcctt attttgcagtttatt act gt cagcangagttttaacc

ct cccacgtteggccaagggaccaagqgt aaat caaa (SEQ ID NO 6
gaaat t gt gt t gacacagt eccc#g Fagtqtena ‘ECE 5‘8&3 LERARERBGRTE g
gggecagttcaa gttagctacatgcactg ccaacag aacctggecaggcacctaggttectc

at
ctatgccacatccaacctggettctggaattccagecaggticagtggeagtggatcecgggacagactt
c
actctcaccatcagcagtctagagectgaagatittgeagtttattactgtcageagtggactagtaace
cteceacgticggecaagggaccaaggtggaaatcaaa

Z2Lm7

(SEQ ID NO:79)

gaaattgtgttgacacagtctccagecacectgtettigictccaggtpaaagagecacecteteetgea
gegecagttcaagtpgttagetacatgatttggtaccaacagaaacctggecaggeacctaggeteetca
t
ctatgcaatctecaacctggettctggaaticcagecaggttcagtggcagtggatcegggacagacttc
2Lm$8 ' actctcaccatcagcagtctagagcctgaaganttgcagtttattactgtcagcagtggatttctaacc
cttacactticggecaagggaccaaggtggaaaicaaa

(SEQ ID NO:80)

gaaattgtgttgacacagtctccagecaccctgtettigteteccaggtgaaagagecaceetcoteetgea
gggccagticaagtgttagetacatgattiggtaccaacagaaacctggecaggeacctaggetecica
t
ctatgcaatctccaacctggettctggaaticcagecaggticagtggeagtggatcegggacagactic
2LmY actctcaccatcageagictagagectgaagattitgcagtitattacigicageagiggatttctaace
ctticactttcggecaagggaccaaggiggaaatcaaa

(SEQ ID NO:81)

gaaattgigttgacacagtctccagecaceetigtetitgtetccaggtgaaagagecaccecteteetgea
gggccagttcaaglgttagetacatgatttggtaccaacagaaacctggecaggeacctaggetectca
t
ctatgcaatctccaacctggcettctggaaticcagecaggttcagtggcagiggatcegggacagactic
2Lm10 actctcaccatcageagtctagagectgaagattttgeagtttattactgtcageagtggattictaacc
ctcteactttcggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:82)
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gggccagfi caagt gt t agct acat gat t t ggt accaacagaaacct ggccaggcacct aggct cct ca
ct at gcaat ct ccaacct ggct t ct ggaat t ccagccaggt t cagt ggcagt ggat ccgggacagacttc

2LnBactctc gt ct agagcctgaagattttgcagtttattactg ctagtaacc

ctcccacgtt %@%&%g%g@accaaggt ggaaat caaa (SEQ | D NO. 69) %fﬁ’ﬁ%@ﬁ@%f

gaaatt gt gt t gacacagt ecccagccaccccgl ct agt ct ccagqt gaaagagccaccct ct c

gggccagt t caagt gt t agct cct %‘fmglgf%g,%tggﬁ%ﬁ%aﬁr ‘é@g?[acg ag%mc%gﬁg%cféccgcé é%%:;
T

cat ct at gcaat ct ccaacct ggcRet t“é‘% éc%?&%%zrdggggg&f %t %iég%g %qu'?a
gietigagec £52

ot

| i cact ct caccat cagcagt ct a4 d | g acnt
accctcccacgttmg;paaggga%‘&‘ﬁggﬁl‘ﬁﬁ ; plidpjeicageagiggatiictaacce
gaaatt gt gt t gacacagt ct ccajeaHC8gcateericaregtas aaagagccaccct ct cct gca
gggccagt cagagt gt t agct ac at gcact ggt accaacagaaacct ggccaggct ect aggct ect e at
ct at gccccat ccaacct gget t c(tsggb@tlf@' gccaggt t cagt ggcagt ggat ccgggacagact t
act ct caccat cagcagcct agagect gaagal i tt gcagtttattact gt cagcagt ggagttttaacc
ct cccacgt t cggccaagggaccadtg %%%ﬁ%ﬁcééatﬁcaig&c‘gﬁﬁﬁtgtﬁnﬂ%.‘c?%gtgaaagagcc cecteteetgea
gaaatt gt gt t gacacagt ct cca¥fee gapt et A A AR AR A BT AT BT EARBF A @RB Y
gggccagt cagagt gt t aget acattgcact ggt accaacagaaacct ggccaggcacct g%gct cctc

at ct at gccccat ccaacct gget dagrasaieceecttpes dyeRetuasasR iyt g aerreegytregatagactt
ttcact ct caccajcggeagt ct dgagect gaagattttgeagtttattact gt cagcagt ggagttttaacc

ct cccacgt t cggccaagggac c AttageREtasirae e SHRAsAbTIREI StiRf tact gicageagtggagTittaace
gaaat t gl gt t gacacagt ct ccaiecaEHERRFELABBEATENBECAYGIHaagagccaccct ct cct geca
gggccagt cagagt gt t agct acat g:cact]g t accaacagaaacct ggccaggcacct aggct cctc

at ct at gccccat ccaacct gget SEQIPRP Yt agccaggt t cagt ggcagt ggat ccgggacagac
ttcactctcaccat cagcagt ct agagcct gaagattttgcagtttattact gt cagcagt ggagttttaacc
ct cceacgt t eggccaagggaccagigeftaigitracaceglolscqeoRCrtgicigicrg)aatgaaagagecacceicteetgea
gaaat t gt gt t gacacagt ct ccagpeeeretreEagtgitapefacataraciggeesarragragesasetaseacegediecte
gggccagt cagagt gt t agct acadtgcact ggt accaacagaaacct ggccaggcacct agget cctc

at ct at gccccat ccaacct ggct ¢tapergeritcaeisiage tuggpaticragicagiitagigerag ey erpasarganctt
ttcactctcaccajcageagt ct agagect gaagattttgeagtttattact gt cagcagt ggagttttaacc
ct cccacgt t cggCcaagggac c aatrgtagepagtagiiazat SHPagUtg gitfdipcigicageagiggateagiaace
gaaat t gt gt t gacacagt ct ccagecoacgegiceidogaicaiggigggi@anagagccaccct ct cct gca
gggccagt cagagt gt t aget acat gcact ggt accaacagaaacct ggccaggcacct aggct cctc at

ct at gceccat ccaacct gget t cfSEgaidt NOdByecaggt t cagt ggcagt ggat ccgggacagact t

act ct caccat cagcagt ct agagcct gaagattttgcagtttattact gt cagcagt ggacttctaacc

ct cccacgt t eggccaagggac c aggeftggaaicegamcdpBiagr dtcii@icbyggtgaaagagecacceictectgea
' gggccagitcagagtgttagetacatgeactggtaccaacagaaacctggecaggcacctaggetecte

at
ctatgccacatccaacctggettetggaattccagecaggttcagtggeagtggatccgggacagactt
c
actctcaccatcageagtctagagectgaagaitttgcagtttattactgtcageagtggatcagtaace
cacccacgttcggccaagpggaccaaggiggaaatcaaa

| 2Lm14

(SEQ ID NO:86)

gaaattglgttgacacagictecagecacectgtettigtcteccagpgtgaaagagecaceetetectgea
gggccagtcagapgtgttagetacatacactggtaccaacagaaacctggecaggeacctaggeicetc
at
ctatgceccatccaacctggettetggaaticcagecaggttcagtggcagtggatccgggacagactt
c ,
actctcaccatcagcagtctagagectgaagattttgecagittattactgtcageagtggatcagtaace
cacccacgticggecaagggaccaaggtggaaatcaaa

2Lml5

(SEQ ID NO:87)
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gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaagagccaccct ct cct gca
gggccagt cagagt gt t agct acat gcact ggt accaacagaaacct ggccaggcacct aggct cct c

at ct at gcccgal ?ogg?%glgggct t ct ggaat t ccagccaggt t cagt ggcagt ggphshaagagadac
ttcact ct caccat cagcagt et agagcct gaagattttgeagtttattact gt cagcangact agt aac
cct cccacgtt cggccaagggaccaa aaat

aa E VA -
gaaatt gt gt t gacacagt ct ccﬁg gf f gﬁ%ﬁg‘%‘?ﬁ%ﬁ%&ggﬁ%éﬁﬁéﬁg&%
gggccagt cagagt gt t agct aca(E BT A s e R e e A G ar et aggct Cat ¢
at ct at gccccat ccaacct ggat®t ggaat t ccagccaggt t cagt ggcagt ggat ec
tt cact ct caccat cagcagt ct iﬁg‘gﬁ‘fa&ﬁﬁa@&%ﬁf%%2&??%“??%@?@??@3&%5%3%? %cc‘}l %acc
et cccacgtt egoaGapgggacc agglt&g‘%ggatcaaa @%SE | D NO 7§ ZL%- 35@3@‘:
Gaaat t gt gt t gacacagt ct cc £ a&fcggg e %‘é’% CEEABERE e ¢a
gggccagt cagagt gt t aget ac AAGEHESH I ARLREEAIEEE tcaggeacct aggct ect ¢
at ct at gccccat ccaacct ggct t ct ggtaat t ccagccaggt t cagt ggcagt ggat ccgggacagac
ttcact ct caccat eagcagt et dg58dBtN@&§ht tt t gcagt t t at t act gt cagcagt ggact agt aac
cctcccacgtteggccaagggaccaa%%é%aaa%ataaagégg(g lg&g‘ﬁ?ﬁ 78 AgaRCASSElclRigs?
gaaat t gt gt t gacacagt ct cc&jé fCak 't ' <
gggccagt t caagt gt t aget ac BegeRetcapEEt R st s B P gt A T BRI ETA8B ¢53
ct at gccacat ccaacct ggat cttggaattccagccag ttcatgc'{cggcagt ggat ccgggacagact t
a;:t ctcac;:?tcagcagt ct agag}g S?&‘a”&%&ﬁ?‘:@fg@‘é (&SatliEQ |%€%w§%?%ﬁé©§t§%% 246t
ct eccacgt t cggggaagggaccFaggt ggaaat caaa i
gaaat t gt gt t gacacagt et cc@§EtaseépgtagtdasgeciessriiegsaRyaicacydeet@ca
gggccagt t caagt gt t agct acFtefataetiegacerrgariceiaaigsre§dcaggcacct aggcet cct ca
ct at gcaat ct ccaacct ggct t a(ggaat t ccagccaggt t cagt ggcagt ggat ccgggacagacttc
2LnBact ct caccat cagcagt ct@§8JBNgRdyat t t t gcagt t t at t act gt cagcagt ggat uct aacc
cttacactttcggccaagggaccaaggt ggaaat caaa (SEQ | D NO 80)
gaaat t gt gt t gacacagt ct cce@e@%&i&@‘gﬂcagtﬁ‘g‘t@F%%@@ﬁ@%&g@@&?&@éé@éﬁ%@%&%ﬁ
gggccagt t caagt gt t agct ac saggetagtcagasttdattcipasbRAcCeRTETAIBITE HE LW ARAGRIEEFIEEC
ct at gcaat ct ccaacct gget t ctggaat t ccagccaggt t cagt ggcagt ggat ccgggacagact t c
2LnPact ct caccat cagcagt etddjagecticrazngtaseitatggaalitcagcaageiicagizaragiesnitcgazacesagit aacc

ctticacat cggsgagggoaccaaygt ggaaat caaa (SEQ I D NO 81)
actctcaccatcagcagictagagectgaagattttgeagtitattactgicageagtggagttitaacc

clcecacgiicggecaaggpaccaaggtggaaatcaaa

(SEQ ID NO:90)

gaaattgtgttgacacagtctccagecaccetgictitgtctccagptpaaagagecacceetctcetgea
gggccagicagagtgttagetaceigtactggtaccaacagaaacciggecaggeacctaggeteete
at
ctatgceccatccaacctggetictggaattccagecaggticagtggeaglggatcegggacagactt
c

actetcaccaicageagtctagagectgaagattttgeagtttattactgtcageagtggagttttaace
cicccacgtteggecaagggaccaaggtggaaateaaa ,

2L.mi7-6

(SEQ ID NO:91)

gaaatigtgttgacacagtctccagecaccctgtettigtetccaggtgaaagagecaccetetectgea
gggccagtcagagtpttagetacctgeactggtaccaacagaaacctggecaggeacctaggetecte
at
ctatgccccatecaacctggettctggaattccagecaggttcagtgpcagtgpatcegpggacagactt
C

acictcaccatcagcagictagagectgaagatttigeagtttattactgicageagtggagtttiaacc
ctcececacgticggecaagggaccaaggiggaaatcaaa

2Lm17-8

(SEQ ID NO:92)
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gaaat t gt gt t gacacagt ct ccagccaccct gt att gt ct ccaggt gaaagagccaccct ct cct gea
gggccagt t caagt gt t agct acat gat t t ggt accaacagaaacct ggccaggcacct aggct cct ca

et at gcaat agg Gt t ct ggaat t ccagccaggt t cagt ggcagt gg cttc
2Lnﬂ0actctggggég%ggéagtctagagcctgaagattttgcagtttattac?@?@%%gggﬁgggtttctaacc
ctctcactttcggccaagggaccaa aat caaa_ ( SEQ | .

S9g0cagt L caagt gLagct acat Eéf%%% ot $§t %&?ﬁfﬁ%%ﬁ&ﬁ%@%&
gggccagt t caagt gUagct aca cet ggccaggcacttaggct ectca

t ct at gcaat ct ccaacct ggct | €t ggaat t ccagccaggt t cagt ggcagt ggat c.c

cact ct caccat cagcagt ct aga %‘g‘rgcﬁ‘é"é‘éfﬁ?ctc?gﬁﬁl?%%af‘ ca??%%%i%{g %gg 5@9%3%??%%?%%% cct
at cacttt cggcgema@gpgaccaagyt ggaaat caaa (SEQ I D ) 83

gaaatt gt gt t gacacagt ct cca Eg gt @igﬁgg%%Lﬁﬁﬁﬁga%@ﬁ%%%g%g%%5885
gggccagt cagagt gt t agct acat HfEATGRACAA8S ﬁﬁﬁ@&f;tgﬁ@caggcacctaggctectc at
ctat gccacat ccaacct ggett et ggaattccagccaggttcagt ggcagt ggat ccgggacagactt
actctcaccatcagcagtctagad@%ﬁb@hﬁét ?tgeagtttattactgtcagcagtggagtthaacc
ctcccacgtteggccaagggaccaagq%ggaaatcaaa (SEQ I D NO 84 cctaca
e oot e e,
gggccagt cagagt gl i agct ac Y

ct at gccccat ccaacct gget t ctggaat t ccagccaggt t cagt ggeagt ggat ccgggacagact t
act ct caccat cageagt et ag ag‘é‘&tg@fﬁ%@%{’lﬁi‘.‘tcfg@l%%8%&?@3%@%‘&@%%?@8@?@56&%%&?&“
cacccacgtt cogcapnrgggaccaaggt ggaaat caaa (SEQ | D NO: 85

gaaatt gt gt t gacacagt ct cc %%@9@%%@&@!&9@@@3&%@%@%&%%&%@% a
gggccagt cagagt gt t agct ac atefEavIGEACSRACBRIC ERTaBI88 ¥ caggcacct aggct cct ¢ at
ctatgccacatccaacctggcttct% aat t ccagccaggt t cagt ggcagt ggat ccgggacagact t
act ct caccat cagcagt ct agad® Eb%hﬁ@f t gcagtttattact gt cagcagt ggat cagt aacc
cacccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ | D NO 86)

gggccagt cagagt gt t agct ac

ct at gccccat ccaacct ggct | cdggaat t ccagccaggt t cagt ggcagt ggat ccgggacagact t
act ct caccat cagcagt ct agagédigefaeaierreqctageaigacatigcasrerticignsasigeiacesgycarie
cacccacgtt cggggaagogaccaaggt ggaaat caaa (SEQ I D NO 87)

gaaat t gt gt t gacacagt ct ccaagitercenteageasiaiasgecstasesaiifjetraiatizaieieascesizgeptitasgca
gggccagt t ccagt gt t agct ac atigpsakatigeacarrgagrsarjaaldranpigefdcaggcacct agget cct ¢ at

ct at gccccat ccaacct ggat ct ggaat t ccagccaggt t cagt ggeagt ggat ccgggacagact t
(SEQ ID NO:95)

gaaattgtgttgacacagtetccagecaccctgtetitgtctccaggtgaaagagecacccetctectgea
gggccagttccagigttagetacctgaatiggtaccaacagaaacctggecaggeacctaggetectca
1
ctatgeeccatccaacctggetictggaaticcagecaggticagtggeagiggatccgggacagactt
c

actctcaccatcageagtctagagectgaagattitgcagtttattactgtcageagtggagtittaace
cicccacgttcggecaagggaccaaggtggaaatcaaa

2L m18-3

(SEQ ID NO:96)

gaaattgtgitgacacagtctccagecaccetgtetttgtcteccaggtgaaagagecaccctetcetgea
gggccagticcagtgttagcetacctggattggiaccaacagaaacctggecaggeacctaggetectea
1
ctatgccccatecaaccetggetictggaaticcagecaggticagtggcagtggatcegggacagactt
c

actctcaccatcageagtctagagectgaagattttgcagittattactgtcageagiggagttttaace
ctcccacgitcggecaagggaccaaggtggaaatcaaa

2l.mi8-4

(SEQ ID N0:97)
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act ctcaccat cagcagt ct agagcct gaagattttgcagtttattact gt cagcagt ggagttttaacc
ctcccacgttcggccaagggaccaaggt ggaaat caaa (SEQ | D NO 88)

gaaat t gt gt t\gggﬁ?ogﬁ%ggt ccagccaccct gt att gt ct ccaggt gaaagagseagSalsihast 9ca
gggccagt eagagt gt t agct acct gt ct t ggt accaacagaaacct ggccaggeacct aggci cct ca

ct at gCCCC&t ccaacct ggCt tct t Cca(.: thta té caqt C%g% ?tagf_?g g C%Q%%&Ea
RECTEEET e e
aaattgtgttgacacagtct ccagccaccctgtctttgtctccagqgt gaaa ccaccct C
gggccagt gagggt gtt ggct ac cfaﬁ‘i‘?ff"3“9“%%108@3&3@%%%35@“5g&@g@ﬁ%@%@?@éﬁ%%%agé% gtgt
ct at gCCCC&t Cqm@tﬂgettc gc?aattcca ccaggtt cagt cagt tcc aca ctt
t ct t t et SERGAT LS cfgtaégdf‘gg‘fa g 2%% Waﬁgliae?ﬁ"
s et caccat caocoot o sy I A e et

gaaat t gt gt t gacacagt ct cca& cobatotttgtctccaggt gaaagagecaccct ctectgea
gggccagt cagagt gt t agcl acc Eﬁ’:‘&éét 3¢ caacagaaacct ggccaggcacct aggct cct ¢ at

ct at gccccat ccaacct ggct | ct ggaat t ccagccaggf i c%?tggcagg at cc acacgactt ,
act ct caccat cagcagt ct agag@ Rt FAtACt B G CHGE P S ﬁng;g %@gﬁ%ggﬁg‘f fefegigen
ct cccacgt t cggccaagggac caSgtgsasiehagicfieprtiepiprqpyrgqapcetgdecaggeacctaggetecica

gaaat t gt gt t gacacagt ct ccalgccaccct gt at t gt ct ccaggt gaaagagccaccet ct cct %:;ca

gggccagt cagagt gt t aget ac ctYEHCtA TP ACERES AR AN C AR GoREHS peeaRltraseactaicty

ct at gccccat cgpmgghgoat ctygaat t ccagccaggt t cagt ggcagt ggat ccgggacagact t
R

act ct caccat cagcagt ct agag®ttGaeietAstad AR EAPa S SRR URAREC
ct cccacgt t cggccaagggac c aBf§tBY et a82Ac(a3ELREIBAKRT292)

gaaat t gt gt t gacacagt ct ccagccaccct %t at t gt ct ecaggt gaaagagccaccct ct cct gca
gggccagt cagagt gt t agct acc§I YA caacagaaacct ggccaggeacct agget cct ¢ at
ct at gccccat ccaacct ggat aggaat t ccagccaggt t cagt ggcagt ggat ccgggacagact t

act acaccat cagcagt ct agagC@E‘W?%C?@@8@@%9?%?‘63‘6@%@@%&%@?“9@%’6“
ct cccacgt t eggccaagggacc a2igeiegtrasartfiaauacatertisgiprqyesagagacciggecaggeacctaggetectea
gaaat t gt gt t gacacagt ct ccalgccaccct gt ct t t gt ct ccaggt gaaagagccaccctctatgca
gggccagt cagagt gt t agct accHygrectaRiprciesalioagpanirCescoRAstatfiRrseg BRRIRTEERA6 28ACt L
ctat gccccat cepgneljggct t ¢ ggaat t ccageccaggt t cagt ggcagt ggat ccgggacagact t

act ct caccat cagcagt ct agagisttgaseiraseastcipeagacisaagaftieqrgiieieféiefegiagrietitiaiec
ct cccacgt t cggccaagggac c aHgf§tagtiaststragagaccaaggtggaaatcaaa

(SEQ ID NO:100)

gaaatigtgttgacacagtctccagecaccectgtetttgtctccaggtgaaagagecacceteteetgea
ggeccagtcagagtgitagetacatitcciggtaccaacagaaacctggecaggeacctaggetectea
t
ctatgecccatccaacctggettetggaaticecagecaggticagtggeagtggatecegggacagactt
c

actctcaccatcagcagtctagagcctgaagattttgcagtitattactgtcageagtggagtittaace
ctcccacgttcggecaagggaccaaggliggaaatcaaa

2Lm19-2

(SEQ ID NO:101)

gaaattgtgttgacacagictccagecaccctgictitgictccaggtgaaagagecaccectcteetgea
geggecagtcagagigttagetacatigtitggtaccaacagaaacctggecaggeacctaggeteetea
t
ctatgccccatccaacctggetictggaattccagecaggticagtggeagtggateegggacagactt
C

actctcaccatcagcagtctagagectgaagattttgeagtttattactgtcageagtggagtittaace
ctcccacgticggecaagggaccaaggtggaaatcaaa

2Lm19-3

(SEQ ID NO:102)
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(SEQ | D NO 94)

gaaat t gt gt't gacacagt ct ccagccaccct gt at t gt ct ccaggt gaaagagccaccct ct cct gca
gggccagt t coagtgblagat acct ggect ggt accaacagaaacct ggccagg?@fﬁgﬁgﬂ%mgt c at
ct at gccccat céaacct ggat ct ggaat t ccagccaggt t cagt ggcagt gga c¢cgggacagact t
act ct caccat cagcagt ct agagggt

ARALI gl Agadb Ll Rnks
ctcceacgtt eggccaagggaccaéi@éa T gté%g %%%Qt Becagca act:gaa %fgg%ca%ctz};gctcctca

gaaat t gt gt t gacacagt ct ccal G ARG GEES

gggccagt t ecagt gt t agct acct gaat t t ac cct cacct ag

ct at gccceat ccaacct ggcttc?t S‘éa‘tf 855&%&%@? %&%@%%%@55 %Cﬂ

act ct caccat c 2gnagtet agag aa atttt g tatt ct %é@gctggaggggatgégﬁ%%gc
28

ct cccacgtt cggccaagggaccasi
gaaat t gt gt t gacacagt ct ccal %%P%%%c 65?agagccaccct ctectgca

gggccaguccagt gt t aget acct Z)a]hglgb aacagaaacct ggccaggcacct aggct cct ca
ct at gccccat ccaacct ggat Ct%% 2@ aggt t cagt ggcagt ggat ccgggacagact t

act ct caccat cageagt ct agagcct gaagatttt mattacttﬂ@ccag ggagg ttttaacc

ct cccacgt t cggccaagggacca cicasl S@g‘t‘@ y3este gageetetcctgea
gaaat t gt gt t gacacagt ct cca 3@‘%‘@}?‘1‘?{1 %%&%@@ﬁ%@%@%ﬁgﬁtﬁm
gggccagttccagtgttagctacc‘t t ect ggt accaacagaaacct ggceaggeacct agget cct ca
ct at gccccat ccaacct ggette‘ft gerstd t?é%@t&saﬁﬁg&aé%?@33%9&?8%&%086‘@523%@5%&%’“
act ct caccat cagga@tet agagtct gaaga ttt cagt ttattactgtcagcagt ggagttttaacc

ct cccacgt t cggccaagggaccaXydtay £ agqegpeepatiiepqeitgljetgicageagtggagtitiaace
gaaatt gt gt t gacacagt ct ccaftCAEHEERFEAABEEYE1B8 Y g aagagccaccet ct cet gea
gggccagt t ccagt gt t agct acct geat Ig t accaacagaaacct ggccaggcacct aggct ect ca
ct at gccccat ccaacct gget t ¢t g&]& Btcaggt t cagt ggcagt ggat ccgggacagact t

act ct caccat cagcagt ct agagcc at t ttgcagl ttattact gt cagcagt gganttaacc

ct cccacgt t cggccaagggacc a@@ cACaglglscaBSPCraigiriNeicyogestganagagecaccetetectgea
gggcca cagagtgttagctacattatttggtaccaacagaaacctggccaggcacctaggctcctca

ctatgccccatccaacctggcttctggaattccagccaggttcagtggcagtggatccgggacagactt
c

actctcaccatcageagictagagectgaagatittgeagtttattactgtcagcagtggagtittaace
ctcccacgticggccaagggaccaaggiggaaatcaaa

2L m19-9

(SEQ ID NO:105)

gaaattgtgt‘tgacacagtctccagccaccctgtctttgtctccaggtgaaagagccaccctctcctgba
gggccagtcagagtgftagctacattccctggtaccaacagaaacctggccaggcacctaggctcctc
at

ctatgceccatccaacciggettctggaattccagecaggttcagt ggcagtggatccgggacagactt
c

actctcaccatca gcagtctagagcctgaagattttgcagtttattactgtcagcagtggagttttaacc
clcccacgtiicggecaagggaccaaggtgeaaatcaaa

2Lm19-12

(SEQ ID NO:106)

gaaatigtgttgacacagictccagecaccotgteittgtctccaggtgaaagagecacccictectgea
gggcecagtcagagtgttagctacattaactggtaccaacagaaacctggecaggeacctaggetecte
at
ctatgececatecaacciggetictggaattecagecaggticagtggeagtggatecgggacagactt
C

actctcaccatcagcagictagagectgaagattttgcagtitattactgtcagecagtggagitttaace
ctcecacgticggecaagggaccaaggtggaaatcaaa

2Lm19-14
(SEQ ID NO:107)
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gaaat t gt gagacacagt ct ccagccaccct gt cttt gt et ccaggt gaaagagccaccct ct cct gca
gggccagt cagagt gt t agct acat t gat t ggt accaacagaaacct ggccaggcacct aggct cct ca

ctat gccccatgsaRgsk gllgat ct ggaat t ccagccaggt t cagt ggcagt gga%gﬁggg?ag@gﬂggt t
c aac

act ct caccat cagcagt agagcct gaagattttgcarattact gt cagcag ggaga

ctcccacgtt cggccaagggacc @%a% %?éﬁ%?t@(fa J:Eagccj,t aaa gccaccctctcctgca

gaaat t gt gt t gacacagt ct cca [ Egggta

bt
Sogecatca0n0 ot e S L - e

actctcaccatc tct agagc aa attaggcgagagt att cit_\%&%%%ctatg %gég aacc
ctcccacgttcggg‘gég ggacca ?%% ? e
gaaatt gt gt t gacacagt ct cca RSP ARRREF CH 8RB P lfA%agagccaccet ot cct gea
gggccagt cagagt gt t agct ac gzﬂlgb; aacagaaacoggccaggcacct aggct cct ea
ctat gccccat ccaacct ggat ct@é é taggt t cagt ggcagt ggat ccgggacagact t
act ct caccat cagcagt ct agagcct aa%gttttgc tttattact tca cagtagagiittaace
ctcccacgttcggccaagggacc i g('::gg ccfagast
gaaat t gt gt t gacacagt ctcc “egrtactgtily 5'6&?3@%?&5 gegsesctectasetigiet

gggccagt cagagt gt t aget acat t gcf t ggt accaacagaaacct ggccaggeacct agget cct ca
ct at gccccat ccaacct ggettc“t ﬁg%ﬁ'f %&%@@g&@égﬁaﬁﬁﬁ?%%g%ﬁc BicaBlgareRRgRgect

act ct eaccatc Ictaa ttfl attlattact | cagc attttaacc
agagict ag e r%‘i% %ﬁg %ﬁﬁ;}? %’ag% gtggagttttaacc

ct cccacgt t eggccaagggacc
gaaatt gt gt t gacacagt ct cc Eﬁ%faé‘ggﬁqﬁ @e §&ii‘§i°§aé‘aagagccaccct ctcctgca

gggccagt cagagt gt t agct ac%g g}lg@ § caacagaaacct ggccaggcacct aggct cct ¢ at
ctat gccceat ccaacct gget t éaf d é)ccaggttcagt ggcagt ggat ccgggacagact t
act ci caccat cagcagt ct agagcct ? attt t'gcagt ttattactgtcagcagt ggagttttaacc
ctcccacgtt cggccaagggacca%‘@ ASACRsY &ca(ggEE?clt@tﬂi@C%?%gtgaaagag"ca“mtcc‘gca
gaaatt gt gtt gacacagtctcc CrEeEcRG IR GtagaBtAY Al e e HEB L TRgRe tcgcd
gggccagt cagagt gt t agct ac zi%‘t“ﬁ‘f%ﬁ%?&‘@é ét&‘t?ég @%’éﬁ%@é%‘g%@&@é?&?&“
ct at gccccat cgpaeelyggct t CREESATCRCREIBEABRICEIE grigidpsttegepgineagititengee
act ct caccat cagcagt ct agad&@?%‘ﬁ%@%ﬂ%ﬁ@gﬁﬁaw Yt cagcagt ggagt tt t aacc

ctcccacgtt cggccaagggaccaaggt agz%tlg)aaa

gaaattgtgtigacacagtctceagecacectgictitgtetecaggtgaaagagecaccceteteetgea
gggccagticcagtgitaactacatitattggtaccaacagaaacctggecaggeacctaggetecteat
ctatgccccateccaacciggetictggaaticcagecaggticagtggeagtggatccgggacagactt
C

2L.m20-8 actcicaccatcageagictagagectgaagatittgeagtttatiactgtcageagtggagtittaace
cteccacgtteggecaagggaccaaggtggaaatcaaa

(SEQIDNO:111)

gaaattgtgttgacacagiciccagecaccetgtettigtctccaggtgaaagagecacccetetectgea
gggccagttccagtgitagetacatigattggtaccaacagaaacctggecaggeacctaggcetcctea
t _
ctatgccccatccaacctggetictggaaticcagecaggttcagtggeagtpggateeggpacagacitt
c

actctcaccatcageagtctagagectgaagatttigeagtttattactgtcageagtggagtittaace
ctceccacgticggccaaggpaccaaggtggaaatcaaa

2Lm20-11

(SEQ ID NO:112)
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(SEQ | D NO 105)
gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaagagccaccct ct cct gca

gggccagt cagagh gkl agat acat t ccet ggt accaacagaaacct ggccagggﬁ&gﬁ%mgt c at

ctat gecccat ccaacct gget t ct ggaat t ccagccaggt t cagt ggcagt ggat ccgggacagact t

actctcaccatcagcagtctagag% atttt gtttg%ttgaﬁ@q:ica a&t&a&%&&&%

ct cccacgt t cggccaagggacca cpesjaggstecicat
gaaat t gt gt t gacacagt ct cca g%?égg ‘g%%céiﬁ%?c NS AR
gggccagt cagagt gt t aget aca t&&%@@’& %cé%tgé? 6%"55‘6 g?ﬁg&@lé%gtgg%ﬁagacgt
ctat gccccatc gettct aattcca cca ttca ea atcc aca ctt
act ct caccat cg&?g@ﬁgt agag%‘g‘tq gég%gf %@?ﬁ%ﬁj&} 'E:tﬁtdf’ 6?? £ (oo
ctcccacgtt cggccaagggacca 407)

gaaat | gt gt t gacacagt et cca bgt@ tgt ct ccaggt gaaagagccaccct ct cct gca
gggccagt t ccagt gt t aget acamg acagaaacct ggccaggcacet aggct cct cat
ct at gccccat ccaacct gget t ct aattcca cca gttca agt ggat ccgggacagact t
2LnR0- lact ct caccat cagcag¥®t Sef8iEe %86?%05‘3&'8&&81 gch vy : ‘Ejlg tttaa
cc ctcccacgttcggccaaggga%%g&&%ﬁgf 5 apautafigstes CP%aW‘ﬁﬂ?f‘:%E Btaﬁgc

gaaat t gl gt t gacacagt ct ccatjR@set %g(jf‘%‘g%“@5@}'@8‘@&&%%@5%%&%‘6%@&@@%“
gggccagt t ccagt tt ctacaftgcct qgt accaacagaaacct ggcc gcacct aggct cct ca

ctat gccccatc 13 gct t cAYILIETCABSRPAT2RIE a8 ”3‘@%%8@&%%‘5&%5%?

act ct caccat cagcagt ct agagtEtgeRGascciaegeiglaeeisttan @ft cagcagt ggagt tt t aacc

ct cccacgttcggccaagggacca aaatcaaa (SEQ I D NO 109) :

gaaat t gt gt t gacacagt ct cca@%@ gtl4d t gt ct ccaggt gaaagagccaccct ct cct gea
gggccagtt ccagt gtt aget acatt gttt gt accaacagaaacct gccaggcacct aggct cct cat

ct at gccccat ccaacct ggcet t c83aEeHaEHgeicheAse %E@%@W@ﬁﬂgﬁgﬁﬁj%%ﬁﬂtgw

cact ct caccat cagcagt ct aga@ﬁét’f{ﬁé‘é@ﬁ‘ﬂagﬁfé%@@af‘t‘%‘%Cﬁéch&aéﬁé%gﬁagg‘égﬂ%&gﬁta%{%c

t occacgt t cggccaagggaccaayggt ggaaat caaa (SEQ I D NO 110)

gaaat t gt gt t gacacagt ct ccatjel8e@EtICaIcAtEEH AL BEG BECHRETAGAIRACARI BRACCEBRAE RRRLLC
gggccagt t ccagt @M aact ac atierceaisesrecaazigedanenittipgestiypeirasaggettietaacat

ct at gccceat ccaacct ggat ct Yepeasatiesrrgeicagiscaseaigedpgeart ggat ccgggacagact t

2LnR0- 8act ct caccat cagcagt ct agagcct aagattttgcagtttattact gt cagcagtggaglittaa
cc ctcccacgttcggccaaggga@@&h@b]{g’ htcaaa

gaaatigtgttgacacagtctccagecaccetgtcttigtctccaggtgaaagagecacecteteetgea
gggecaglcagagigttagcapgetacatgeactggtaccaacagaaacciggecaggeacctagget
cetcatetatgecccatccaacctggeticiggaattccagecaggticagtggeagtggateegggac
L agacttcactctcaccatcagcagictagagectgaagattttgeagtttattactgtcageagtggagtttt
aacccicccacgticggecaagggaccaaggtggaaatcaaa

(SEQ ID NO: 116)

baggcttatctacagcag’tctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaa

EE
cttetggcetacacatttaccagttacaatatgeactgggtaaageagacacctagacagggectggaatg

gattggagctatitatccaggaaatggtgatacticctacaatcagaagttcaagggeaaggecacactg
actgtagacaaatcctccageacagectacatgeagcetcageagectgacatetgaagactetgeggle
{

attictgtgcaagagtggtgtactatagtaactcttactggtacticgatgtetgggocacagggaccac
ggtcaccgtetet

2H7 mVK

(SEQ ID NO:117)
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(SEQ I D NO 111) 2LnR0- 11
gaaat t gt gt t gacacagt ct ccagccaccct gt at t gt ct ccaggt gaaagagccaccct ct cct gca

gggccagttc t acat t gat t ggt accaacagaaacct ggccagg cetea

ct at gccccaf‘?géﬂ}c"%?“gg’ct tctg gaattccagccaggtt cagt ggcagt géﬁf@@g%@i*géact t
act ct caccat cagcagt ct agagect gaagat ttt gcagtttattact gt cagcagt gga6t aacc

ct cccacgttcggccaagggaccaggéﬁ?gﬁ@g%%?ﬂ%"é‘g'ﬁtgg%qgﬁgﬁﬁgiﬁ kgagagiicigaagiticotgtas

gaaattgt gttgacacagt ctcca caccctqgtattqgtctcca t gaaagagccaccctctcctgca
J9g0cagt tecagt gt t aget ccabt et ArRsacaedaraac i et g R R St AR TS

ctat gccccat ccaacct ggat ct §§aat t ccagccaggt t cagt ggcagt ggat ccgggacagact t

2LnR0- 12act ct caccat cagca %%%9@'6% %ggaﬁf&gfﬂaﬁg%&tgﬁagtgﬁgééﬁ &%g%‘@f@é?& Maac
c ctcccacgttcogesaagggac gé‘ggg@@ﬁ& QEFSCECSReY g PAlReILraRPTigaaggecieggacaccget
gaaat t gt gt t gacacagt ct ccatféPEELE et ataeeRieipcdag e eRtpa Rl eatateesgyaE
gggccagt t ccagt gt t aget acaB8t at t{g t accaacagaaacct ggccaggcacct aggct cct cat

ct at gccccat ccaacct ggcet t c§tadetdcagecaggt t cagt ggcagt ggat ccgggacagact t

2LnmR0- 13act ct caccat cagcagt ct agagcct gaagat Mycagt hat t act gt cageagt ggagt Maacc
ctcccacgtteggccaagggacca&&&ﬁﬁ%&é’c]@gaa (SEQ | D NO: 114)

gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggggaaagagccaccct ctcct gca
gggccagt cagagt gt t agct ac afFatecrgrReRCA BB aRATARRCE LAt tatEAeREAsIcAigRa st ciglaa
ctat gccat at ccaacct ggct | eB§jgaat t ccagccaggt t cagt ggcagt ggat ccgggacagacttc
2Lmact ct caccat cagcagcct agefestiymnaeiatqepgiircasreteranifstacgeceariswetapgaeetdsssacc
ctcccacgtt cggccaagggaccaélfgt ggaaat caaa (SEQ | D NO: 115)

gaaat t gt gt t gacacagt ct ccagpigaigseitigletccizegaigstiamgyeqiirasigtageniteasseecnagicagiair
gggccagt cagagt gijjk agcagct “egrcgrraesiefgicaceancaselaerdaredisprpcessoigermeetieagacaresce

cct cat ct at gccccat ccaacct Hgetiactgigeragaeteetstrtasigge canig aiastiegpi el agagcepggaracce
2Lagactt cact ct caccat cagcégt ct agagcct gaagattttgcagtttattact gt cagcagt ggagtttt
aaccct cceacgt t cggccaaggosgieatiiritddaaat caaa (SEQ I D NO 116)

(SEQ ID NO:119)

gaggtgcageigttggaptctggtggagectiggtacagectggeggatecctgagactetect
gtgcagectetggattcacctitageagetataacatgeactgggicegoecaggetecagggaaggga
ct '
ggagtggpictcagetatctatectpgasatggtgatacatectacaatcagaagttcaagggecggttc
accafciccagagacaaticcaagaacacgetgtatctgeaaatgaacagectgagagecgaggacac

2H3m3

(mutant CDR3

in huVH3-47 cg :
framework and ccgtatattactgtgcgaaaagetactatagtaactcctactggtacticgatetetgggeecgeggeac

JH2) cctggteactgtetectea
(5EQ ID NO:120)

caggtgcagctggtgcagtctggtgctgagagcaagaagcctggggcctcagtgaaggtttcctgcaa
EE
ctagcggatacaccttcaccagctacaatatgcactgggtgcgacaggcgcctggacaagggctcga
gtg
2Hm gatgggagctatctatcctggaaatgptgatacatectacaatcagaagticaaggpgeagggtcaccat
g
(CDR3 mutant in  accagagacacgtccacgagcacagictacatggagetgageagecetgagatctgaggacacggec
huVHI framework  gtgtattactgtgcccgaagegtgtactatagtaactactggtacttcgatctetggggecgeggcaceet
and JH2) aat
cactgtctectet

(SEQ ID NO:121)
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2H7_m TK caggctt at ct acagcagt ct ggggct gaget ggt gag gcct gg
ggcct cagt gaagat gt cct gcaa gg

cttctggct ac&ﬁ% khaspaot t acaat at gcact gggt aaagcagacacct agagagaassigpaat g

gat t ggagct at t t at ccaggaaat g gt gat acttect acaatcagaagfl caagggcaaggccacactg

act gt agacaaatcctccagcac D&g gctt %p

atttctgtgcaagagt ggt gt ac

ggtcaccgtctct (SEQ ID ea
tg 59

gaggt gcagct ggt gtctgga aagccc AGaGtEe c gaaga

gat ccggat acagat accagcta ag ?éag %(%gca c%ag(ig a\é@ i’ﬁggz
?25322322%? ?ﬁ fé%g Fib G gé‘%ggc i

atgtattac t at aag{%%ctt&lct ggt act t cgat ct ct ggggccgcggcaccct ggt -
cactgtctcctc

gaggt gcagct ggt gcagt ct gga gﬁgﬁ g@gfaagcceggagagt ctctgaagatttcctgtaa gg
gat ccggat acagct tt accagct é gggt gcgccagat gcccgggaaaggcctcga gig

gat gggggct at ct at cct ggaaag%g cct aca tca ttca g(gcé g C c%taggga
Bct at a

t eggccgacaagt ccat cagcacc ?ﬁtﬂé%té ‘Eaﬁ aéléﬁc

atgtattactgtgcacgcgt cgt ctcttact tacttc atct ct cacc et
g g? cact gt C? Cgt ot 9 ? SE% ? %@gﬁf c%y%accagctacaatgt%cactggg‘t gacaggcggcgg%gcaa g

gaggt gcaget gt t ggagt ct ggt cttqgt acagcect at ccc act ctcct
gt gcagcect ct ggamheRccttt a g‘"é‘"ftgtg‘&‘élﬁ 5'@5%8‘@? ﬁ%@%@ﬁ%%&%ﬁca&t
ggagt gggt ct cagct at ct at cc at at acat cct acaat ca tcaag% ttc

accat ct ccagegRe aaftheaag %alég‘?? S
ccgt at attaggt gcgatagtggct%fgiagi‘ g%?ﬁ%*’ca @ng@q{‘%fé‘f“ﬁtg

cctggt cact gtctcctca gtcactgtc Cctct

(SEQ ID NO:123)

caggtgcagetggtgcagtctgptgctgagageaagaagectgggacctcagtgaaggtitceigeaa
gg
ctagegpeatacaccttcaccagetacaatatgeactgggtgegacaggegectggacaagggcetcga
gig
gatgggagctatctatcctggaaatggtoatacatectacaatcagaagttcaagggeagggtcaccat
2Hm4 g '
accagagacacgtccacgagcacagtcetacatggagetgageagectgagateigaggacacggce
(CDR3 mutant) gtgtattactgtgcccgagtgtactatagtaactcttactggtacttegateictggggecgeggeacect

get
cactgtcteetet

(SEQ ID NO:124)

caggtgcagctggtgeagiciggtgctgagageaagaagectgggeectcagtgaaggtitcetgeaa
2424
ctagcggatacaccttcaccagcetacaatatgcactgggtpegacaggegectiggacaagggctcpa

2Hms5 gl
gatggpagctatctatectggaaatggtgatacatectacaatcagaagticaagggcagggteaccat

{CDR3 mutant in &
huVH1 framework accagagacacgtceacgapgcacagictacatggagetgageagecigagatetgaggacacggee

and JH2) gtgtattactigigccegaagegtgtactataactcttactggtacticgatetetggggecgeggeacect
ggtcactgtetectct

(SEQ ID NO:125)
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(SEQ | D NO 120)
caggt gcagct ggt gcagt ct ggt gct gagagcaagaagcct ggggeet cagt gaaggt tt cct gcaa gg
ct ageggat a(“%g& %ﬁ%gﬁagct acaat at gcact gggt gcgacaggcgcct ggacaageelcoa gig

gat gggagct at ctat cct ggaaat ggt gat acat cct acaat cagaagt t caagggcagggt caccat

accagagacacgt ccacgagcaca tct aca %ct agat ct agg&g
gt gt att act gt gcccgaagcgtg@ta t@g %‘%?%g F&%;%;%%g% gggbg&%ggt ggi
cactgtctcctct 3I8EQ I D NC?*_’LCZ"ESCC Vel

caggt gcagct ggt gcagt ct ggt Yct gagagca cctc
geaaggct agWJUEACBRS ki C BpSast Egi ggég%g? 35 G e
gct cgagt ggat ggdagatat ct a*l (o @‘Qf‘&ﬁ@?iﬂﬁ‘f EEA %"&? §

2 tc acc cacgH ccac cacagl ct acat a CCt at ct gaggaca
( VH\%]_g 2117 nggﬁ J@}Eﬁ)‘gﬂﬂﬁ ccgtatattag gtgcgaaa cgtgtactatagqgacg:ctagl 81 gatct%?g ggeeg gg g

eggccgt gt at t t ct gt gcccgagtgitaRae eyttt aact ct t act ggt act t cgat ct ct ggggccgeg
huVHL franmework g and Jl 12bcaccct %g)t cactgtctcctct (SEQ ID NGO 122) 211n8
(CDR3 rmut ant) SE
caggt gcagct ggt gcagt ct ggt get gcaagaagcct ggggcect ca tga tttcctgcaa
ct agcggat acacctteaccagct%é?%ﬁ%%%&@ﬁ‘@g%@%‘é‘géﬁéﬁé 24885 g"’ﬂj‘ %@?‘E% glg
gat gggagct at ct at cct ggaaa#fggt gat acat cct acaat cagaagt t caagggcagggt caccat
accagagacacgt ccacgagcac ay BBy agasipatta é%?éé%&‘ifggaatg
gt gt att act gt ccc% agct actHesagraHBicerasaN aps f"? %‘&%&‘}? %‘E‘(St
ggt cactgtctc ]-{ SEQ |@tgﬂ@ag_aggt):ctccagcacagcctacatgcagctcagcagcc gacal ctgaag C ctgcggtc
caggt gcagct ggt gcagt ct ggllgct gagagcaagaagcct ggggect cagt gaaggt tt cct gcaa gg
et ageggat acacct t caccagct%ﬁﬁgﬁ%%@wt&%ng%%@@@&E‘é&%@%&%’écm
ggicaccgicic

(SEQ ID NO:127)

EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
IgG1 GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
Hinge and CH2CH3 WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

(SEQ ID NO:128)

MTTPRNSVNGTFPAEPMK GPIAMQSGPKPLFRRMSSLVGPTQSFF
MRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLW
GGIMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAISGMILSI
MDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPST
Human CD20  QYCYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNI
(Extracellular domain  VLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIENPIQEEEEEET
underlined) ETNEPEPPQDQESSPIENDSSP

(SEQ ID NO: 129)
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gt g gat gggagct at ct at cct ggaaat ggt gat acat cct acaat cagaagl i caagggcagggt caccat
2HM

accagagacacgt ccacgagcacagt ct acat ggagct gagcagcct gagat ct gaggacacggcc ( CDR3
mut ant ) gt gt at t act gt gcccgagt gt act at agt aact ctt act ggt act t cgat ct ct ggggccgcggcac
cct ggt cactgtctcctct (SEQ I D NO 124)

caggt geagct ggt gcagt ct ggt gct gagagcaagaagcct ggggcct cagt gaaggtttcct gcaa gg
ct ageggat acacctt caccagct acaat at gcact gggt gcgacaggcgcct ggacaagggct cga gtg
gat gggagct at et at cct ggaaat ggt gat acat cet acaat cagaagt t caagggcagggt caccat
accagagacacgt ccacgagcacagt ct acat ggagct gagcagcct gagat ct gaggacacggcc

gt gtattact gt gcccgaagcgt gt act at aact cttact ggt actt cgat ct ct ggggccgcggcaccct
ggt cactgtctectct (SEQ I D NO 125) W 1156713PCT1US2008/ 007464

gaggt gcaget gt tggaat ct agt ggaggct t ggt acagcct ggcggat ccet gagact ct ect

gt acageet ct ggatt cacct nagcaget at aacat geact gggt ocgccaggct ccagggaaggga et
ggagt gggt et cagct at ct at gCt ggaaat At oadRGHIGE hdkddt adangbingagagggccggttc
accat ct ccagagacaat t ecaagaacacgct gt at ct gcaaat gaacagcct gagagccgaggacac 88
cegt at at t act gt gesad agtccQbabaiizah aghargbedh aal gglhaachiibgabatie (\ggggccgcgg
caccctggtcactgtctcctct (SEQ I D NO 126)

cagget t at ct ac age agirmivgaggoligiatedhgig vgallg cabhgg §dooticagtigradd atdigheect gcaa 88
ettctggctacacatttaccagttacaat at gcact gggt aaagcagacacct agacagggcct ggaatg
gat t ggagct at t t & erclneryrpaset yoremiamae eglebe Hmicane e Bg e ¢ g@ggggccacact g

act gt agacaaat cct ccagcacagcct acat gcaget cageagcect gacat ct gaagact ct geggt ¢
atfict gt gcaagatjt &ng%@ﬂsaﬁ'é’g’{fﬁﬁe’t‘%@c&“%?@%t(?g{) Piagiag @P‘E‘E“gﬁ@%&%*&%lgggaccac

L ST T CoPCPHPER RSSO RS G BT RIA, 0d CDR and ight chai

%/Nvg\?ﬁCEmWWégﬁqé%@%ﬁgm ID NOS: 1, 5,15, 19, 31-57, and

| gGLGQPREPQVYTL,PPSRDEL TKNQVSLTCLVKGFYPSDI AVE Hi nge and CH2CH3
VEESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWQQG

2, The humanized CD20 binding molecule of claim 1, further
comprising:

{a) a VH domain amino acid sequence comprising an amino
acid sequence that is at least 90% identical to the VH domain amino acid sequence
found in any one of SEQ ID NOS: 1, 5, 15, 19, 31-57, and 59; or

(b) a VL. domain amino acid sequence comprising an amino
acid sequence that is at least 90% identical to the VL domain amino acid sequence
found in any one of SEQ ID NOS: 1, 5, 15, 19, 31-57, and 39; or

{¢) both a VH of (a} and a VL of (b); or

{d) the VH of (a) and the VL of (b), which are found in the

same reference sequence.
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NVFSCSVMHEAL HNHYTQKSLSLSPGK (SEQ | D NO: 128) Human CD20 (Extracel | ul ar
domai n underlined) MITPRNSVNGTFPAEPMKGPI AMQSGPKPLFRRVESLVGPTQSFF
VMRESKTLGAVQ MNGLFHI ALGGLLM PAG YAPI CVTVWYPLW

GAE MYI1 | SGSLLAATEKNSRKCLVKGKM MNSLSLFAAI SGV LS

MDI LNI KI SHFLT CMESLNFI RAI I TRPYI NI YNCEPANPSEI CNSPST

QYCYSI QSLFLA LSVMLI FAFFQELVI AG VENEW CRTCSRPKSNI
VLLSAEEKKEQTI EI KEEVWWG.TETSSQPKNEEDI EI | Pl QEEEEEET ETNFPEPPQDQESSPI ENDSSP
(SEQ ID NGO 129) CLAIMS What is clained is: 1. A hunmani zed
CD20 bi ndi ng nol ecul e or a CD20 binding fragnent thereof conprising an

i mmunogl obul i n heavy c ain ari abl e noglobulin
light chain variable d naln @i mmﬁﬁgﬁgﬂW"W%émW%Vl %?Tﬁ "each conprise
human i mmunogl obul i.n franmework regions and CDR1, CDR2 and CDR3 regions, and
wher ei n the huif@hi Z&d CD20 bi ndi ng nol ecul e conprises the anino acid

sequences of heavy chain (2[?5;]E mg, ggRngng dub@38he Shakp COR1, CDR2,
and CDR3 found in any one SEQ | Dm 1, B leg %1 5% and 59.

2. The humani zgd (Rl s Mels: 559, Gdekid @l tefheaﬂmdomm;,amfnu@@,m@u&&rrprI si ng:
(a) a VIl domain anmno acid sequence conprising an amno acid sequence that

is at |east 9Q%dadesdyiosads SEQ IbN®SVH sdmmyed, ai-smanisvaai d sequence found in any
one of SEQ ID NOCSs: 1, 5, 15, 19, 31-57, and 59; or (b) a
VL donai n anmino aci d sequenbk Coaprirsimig aid seprmocaprdnsaguernce that is at

| east 90% i dentical to the VL domain am no acid sequence found in any one
of SEQ | D NOS:acif, sec@encg_gnat i1y lcang‘f‘g'ydentmqbogmgVL(ﬂomam amino acid sequence (c) both
a VH of (a) and a of é (d) the VH of (a) and
the VL of (b), fo‘\‘/l]"ill‘b‘fi’ygl‘f'e"ffs QHHN% the! s himd! P ¥nte sequence. conpri sing:

(a) a VU domain amno acid s n am no acid sequence t hat
is at least 95% i denti cal t@?’ﬁ’é‘%ﬁ%@ﬁq ?lélaﬁig(rtig Yaci d sequence found in any
one of SEQ 1D NCS: 1, 5, 13, tilregm%?- aﬂm aBRE. o?ﬁg) wHich are found in the (b) a

VL domain am no acid sequence conp SI ng an amno acli d sequence that is at
| east 95%'derbfaﬁ19@¥erén‘é’es%lﬂﬁm¥|— dOITB.I n am no acid sequence found in any one
of SEQ ID NGCs: 1, 19, 31-57, and 59; or (c) both
a VU of (a) and a VL of (b); or (d) the VU of (a) and
the VL of (b), which are found in the sane reference sequence. 4.The
humani zed CD20 bi ndi ng 4nol erhdhemoifized Ch2MDiddingfratiidehle bf domy fusheng:

(a) a VU domain am no acid sequence conprising the VU domain am no acid
sequence foundompridigy one of SEQ ID NOS: 1, 5, 15, 19, 31-57, and 59; or

() a VH domain amino acid sequence comprising the VH
domain amino acid sequence found in any one of SEQ 1D NOS: 1, 5, 15, 19, 31-57,
and 59; or

{b) a VL domain amino acid sequence comprising the VL.
domain amino acid sequence found in any one of SEQ ID NOS: 1, 5, 15, 19, 31-57,
and 39; or

(c) both a VH of {a) and a VL of (b); or

(d) the VH of (a) and the VL of (b), which are found in the

same reference sequence.
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(b) a VL domain am no acid sequence conprising the VL domain am no acid
sequence found in any one of SEQ ID NCS: 1, 5, 15, 19, 31-57, and 59; or
(c) both a VU of (a) and a VL of (b); or (d) the VH of
(a) and the VL of (b), which are found in the sanme reference sequence.

1-4, which is an anti body or an antigen-binding fragment thereof

6. The humani zed CD20 bi ndi ng nol ecul e of any one of clains 1-4, which is a
humani zed bi ndi ng- donmai n i nmunogl obul in fusion protein, wherein the

bi ndi ng- domai n i nmunogl obul in fusion protein conprises fromamno to
carboxy term nus: a humani zed CD20-specific single chain variable fragnment

T o o R e DA B} ELPghobul i O

region and a human i hog The hunmani zed
CD20 bi ndi ng ul e of i I anme epltope as, conpetes
with or cr ossn}éjér‘r%e%ébsa“\?\nmf%ﬁ%mﬁ'ﬁzr'?ﬁl bq'gj %g%%ﬁebnliﬁ |ﬁg nmol ecul e conpri si ng '
the am no acid sequence shown in any one of SEQ ID NCS: 1, 5, 15, 19,

31-57, and 59. _ ~ 8. The humani zed CD20 bi ndi ng nol ecul e of claim
6 or?, which conprises s hingaudamRi ophresimhdig ddkRuidbi AP oGk faimequence shown
in SEQIII NG 60. 9. The humani zed CD20 bi ndi ng nol ecul e of

cl ai m 8, whi chi-¢oRhissatmaitizea bheiat-odm soifiivnogd i thSongowtih evhaminno aci d
sequence shown in SEQ ID NO 61. 10.The humani zed CD20 bi ndi ng nol ecul e of
clai m 6, whi chhposdasdesinanmbegsbuliofeionprodiecofnplideofihmenipe operti es:

(a) ADCC activity; (b) CDC activity; (c) reduces the growh of xenograft
tunors; Cmmmywﬂmmmf”m@@ymﬁé@ﬁ%§§mﬁﬁ%mﬁréyﬁé§§W6%“&WmHisseninated
Iynphona in vivo; e) depletes CD 19+ B cells in

peri pher al d&ﬁ%)BBWEmWEWW%ﬁPQHHhF@ﬁﬁﬁ“%6&%@”“T1Wﬁ@mﬁﬂﬁéﬁized CD20 bi ndi ng
nol ecul e of cIa|n1 | east three of the properties.

12. The hunani?%ﬂ‘%@éamHWHﬁFﬁﬁgﬁﬁﬁecuBéqb“ any one of claims 1-11, which is

| abel ed with a detectable |abel. 13. A conposition conprising
t he humani zed CD20 bi ndi ng nol ecul e of any one of clainms 1-11.

14. A kit conprising the hupRRLA&E.4EBE hilddd iR beSh 8, Wfichany one of
clainms 1-11 or a conposition of claim 13 and instructions for use.

15. A nucl ei ¢ s the@NEQPIHE al, BRn LR Z@ebsSEIADetb At NYmBieCOLE Or
anti gen-bi ndi ng fragment of any one of clains 1-11. 106
binding molecule comprising the amino acid sequence shown in any one of SEQ ID

NOS: 1, 5, 15, 19, 31-57, and 59.

8. The humanized CD20 binding molecule of claim 6 or 7,
which comprises a hinge domain having the amino acid sequence shown in SEQ 1D

NO: 60.
Q. The humanized CD20 binding molecule of claim 8, which

comprises an effector domain comprising the amino acid sequence shown in SEQ ID

NO: 61.
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16. The nucleic acid of claim15 that encodes the VH domain and conprises a
nucl eoti de sequence encoding the VH am no acid sequence found in any one of

SEQ ID NCs: 1, 5, 15, 19, 31-57, and 59. 17. The nucleic acid
of claim 16, conprising the nucl eotide sequence of any one of SEQ I D NCS:
118, 120, and 123. 18. The nucleic acid of claim15 that

encodes the VL domain and conprises a nucl eoti de sequence encoding the VL
am no acid sequence found in any one of SEQ ID NOSs: 1, 5, 15,. 19, 31-57,
and 59. 19. The nucleic acid of claim 18, conprising the
nucl eoti de sequence of any one of SEQ ID NOS: 72, 76, and 88-114.

20 The nucleic acid of any, one Of e LI Brakg by ORI ER Lired Lo, an

expression control seqd%nce. _ c
compr 1 i ng ¢ ng Huat Besdies” bf ARRREAYES 1 ot s 1520 or the vector of
claim 21. 23. it adyf or producing a humani zed CD20 bi ndi ng

nol ecul e or antigen binding fragment "t hereof conprising the step of
culturing the host cell of @)@bmdddyand recovering the humani zed CD20

bi ndi ng nol ecul e or anti gen-binding fragnent. 24. A nethod of
detecting CD20 in a bi ol ogi(eatdusamelgevilt dremgsfibineet conpri sing the step of
contacting the sanple with the humani zed CD20 bi ndi ng nol ecul e of claim 12
and detecting binding. {d) reduces the pRresdidmef difsemingiohiyoslhdmaon i n t he

manuf acture of a medicanment for the treatnment of a disease associated with
aberrant B-celivoactivity, wherein the conposition conprises a
therapeutically effective amount of the humani zed CD20 bindiqg nol ecul e of
any one of clains 1-11 or tHEREHIIIt Bhllsdt PEphiriplpayl bone marro 26. The
use of claim 25, wherejn the disease associated with aberrant B cel
activity is rH@EHﬂPﬁPﬂkﬁrthritis, | upus erythemat osus or multiple

scl erosi s. 27. Use of a conposition in the manufacture of a
medi cament for reducing the nunber of B-cells in a subject in need thereof,
wherein the conposition;CONRLhsRMiAd EPRT ARG WoRRLLE ¥ Bl ¢ ik amount of the
humani zed CD20 bi ndi ng nol ecul e of any one of clains 1-11 or the

conposi tion ofpogdedbdn b+ threk bebO@bRIds.arthritis, |upus nythemat osus or
mul tiple sclerosis.

12.  The humanized CD20 binding molecule of any one of claims

1-11, which is labeled with a detectable label.

13. A composition comprising the humanized CD20 binding

molecule of any one of claims 1-11.

14, A Kit comprising the humanized CD20 binding molecule of

any one of claims 1-11 or a composition of claim 13 and instructions for use.

15. A mucleic acid encoding the humanized CD20 binding

moelecule or antigen-binding fragment of any one of claims 1-11.
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16. The nucleic acid of claim 15 that encodes the VH domain and
comprises a nucleotide sequence encoding the VH amino acid sequence found in

any one of SEQ ID NOS: 1, 5, 15, 19, 31-57, and 39.

17. The nucleic acid of ¢laim 16, comprising the nucleotide

sequence of any one of SEQ ID NOS: 118, 120, and 123.
18. The nucleic acid of claim 15 that encodes the V1. domain and
comprises a nucleotide sequence encoding the VL amino acid sequence found in any

one of SEQ ID NOS: {, 5, 15, 19, 31-57, and 59.

19. The nucleic acid of claim 18, comprising the nuclectide

sequence of any one of SEQ ID NOS: 72, 76, and 88-114.

20. = The nucleic acid of any one of claims 15-19, operably linked

to an expression control sequence.

21. A vector comprising the nucleic acid of any one of claims 15-

20.

22, A host cell comprising the nucleic acid of any one of claims

15-20 or the vector of claim 21.
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23. A method for preducing a humanized CD20 binding molecule
or antigen binding fragment thereof comprising the step of culturing the host cell of
claim 22 and recovering the humanized CD20 binding molecule or antigen-binding

fragment.

24, A method of detecting CD20 in a biological sample from a
subjeét comprising the step of contacting the sample with the humanized CD20

binding molecule of claim 12 and detecting binding.

25. Use of a composition in the manufacture of a medicament for
the treatment of a disease associated with aberrant B-cell activity, wherein the
composition comprises a therapeutically effective amount of the humanized CD20

binding molecule of any one of claims 1-11 or the composition of claim 13.

26. The use of claim 25, wherein the disease associated with
aberrant B cell activity is rhenmatoid arthritis, lupus erythematosus or multipie

sclerosis.

27. Use of a composition in the manufacture of a medicament for
reducing the number of B-cells in a subject in need thereof, wherein the composition
comprises a therapeutically effective amount of the humanized CD20 binding

molecule of any one of claims 1-11 or the composition of claim 3.

108°



28. The use of claim 27, wherein the subject is suffering from

rheumatoid arthritis, lupus erythematosus or multiple sclerosis.
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