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i ncorporated by reference in their entirety. FIELD OF
THE | NVENTI ON The present invention relates to
anti-CD22 anti bodi es and i mmunconj ugates thereof. The
invention further relates to nethods of using
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In one aspect, an antibody that binds to CD22 is
provided, wherein the antibody conprises at |east one,
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17C engi neered to be Cys at that position). The
engi neered cysteine in the Fc region of the heavy
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di sclosed in Current Protocols in I munol ogy, supra,
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W sdeHRDBY teéhn({ le@muq]g@ls cdma}00 N RBY-DQ@adielease 0, Revision A or

fan et al (2002) Bl ood
S@F%ﬁeﬁf}gg?ﬁ %??t'zig et al (2002) J . din. Oncol.
20(10):2453-63; Wtzig et al (2002) J . din. Oncol.
20(15):3262-69). Although ZEVALIN has activity agai nst
B-cell non-Hodgkin's Lynphoma (NHL), admi nistration

results |n severe and prolonged cytopenlas |n nDst
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the i munoconj ugate, the linker is SMCC. In one

enbodi nent, the anti body-I|inker-drug conjugate is an
W@rirAEB2Y anti body as discl osed herein to whiBOI/US2007/070006

covalently DM cytotoxic agent via the SMCC |i nker.

Auristatins and dol ostatins hP some enbodi ments, the

I mmunoconj ugate conprises an anti body of the |nvention

conjugated to dol astatins or dolostatin peptidic

p92BpFhe aiddo S@rrty 88 mdgde atvideoatapiusd ddviiges sidiSs Bat entnore video

Nos. 5635483; 5780588 Dol ast atj ns an uristatins

FIDEaH QBA S MTHYIfEP FRRINEY. OF & CoMPHafpR P Ylamaéneras and video

C
RS o e ne g RO e Bt g video
@bmptesdm metdaﬁ(l,]@\;h %MPE{BQ4pthe1d71¢e@\mnqm¢ssmam¢ﬂhoc(slﬂ$1y be

g\%ﬁS g %ntlfu ach%ﬂé ég%%(%%zm or

m%@@ﬁétﬂocﬁ)r \aHEd &k@ﬂé@ﬂh&&ghp@id%tﬂvﬁ%ysoﬁ&e%ﬁ&%ﬁﬁ't%i scheme
to the antibody through the (amno) termnus or th

that sachorlly SSQI%E(Fndnwd@mt tHoe cxramie.diideodimggdardi0enay adapted

RSP nCATRIRL ESRLPLSTRgTRA A ot 2

il et luﬁple%n@ﬁﬂbyQFDSH bs&hbsRidd idpic &pter et al,
Proceedi ngs of the American Association for Cancer
F@@@éh?bﬁau%ﬁw KEmayhe pp gedio qapiesy dogies, syshas amiggphone, or a
: ncor a%%hes?zgroéewéeh efh%;a?]lgeoﬁlg&?er%ﬁ é‘X%}’ e%G?aeSm%ﬁoD&ﬁé ‘?A é/ccornpany
ehearigidoaday. altd sslat data mah ddien®iltd ra&oltdtﬂ%gtc( awhardé torhression

memﬁ)élr éugﬁ)als g Apglgfte gﬁltlﬁtl*gge 5%‘?‘%3’ %?ﬁt el n§ nokﬁtgtqr] Zﬁ}chnlques For
Q’ﬁiﬁﬂh@a&%n@ Unhd $1d8 Will g%ﬁgh@@fﬂ{ M@‘Ffo A WEL & hf€ and the
wav

I'Tne i’nai cates the coval ent hnent to a
hicdd eiill peymivthe apeakintg Wwochofdhatgpany mnp bightaed.( US

(BR3P e B URR BB RR GO SRy B rof el g it sudio
Q518 paskcRetoh WideB @hchRE 20 Bd RANE chddef 1. | RYP NIDP/IP/PPP

structures and abbrevi ations (wherein Ab neans
eethvicrsatymadide go |aéd81¢p@r<m@m he@ er lnﬁlrm@mtoebﬁammpackets and
ﬁ‘l%er'%/qae sgisle W Wl INr%elt | useu(e:an 1ekeF\J)vrlseepar éﬁ@i’}l?{‘/PPP conversmn
ﬁlOﬂﬁ]l@deﬁd@@ﬁﬂolhﬁit&\ﬁ@fdlef WWBor@ati oW ELtha RidE0 p@@kdﬁﬁa@ﬂdé@fs the
peptide fragnments. Such thl de bonds can be prepared,
fosvltiag dpigvathin REEraieny 2. oMAe layrgmpdulg ﬁggemewtd@esﬁr@m RLP
es"
e R e
REPIU IBB@MPPmeHdhze iffoerhaticofandeptiode Vu:deerpasltat ylata The is contained
uri Sl%jfé]I n/ do] astatin drug noieties may be prepared
ﬁu?gzghe met hods of: US 5635483; US 5780588;
@?1‘2%] hulo R Icke(tg-gﬁg)oe ‘%nsert@dfrintcpﬁﬁm&u%’ec% thidpedbrityPfBRdeo
ttit et “al Cancer Desi gn
p8ke$ 312 Jotne éiets, |atMAG IRygr patkeh Igen@ycnd fresi the ca®ols of RLP queue

Pettit i 1996), J, . Soc. k
3Tl By ol stask inBinlioRgnt de reO5 5 nat oBE st th MAC
Rl br/pack8yili&4rry Galy K@ ThforMatibn A BIdicpReed RNt s, the

I munoconj ugat e conpri ses an antibody of the invention

93P L pasoser caseso the MA(hisy e R@alrert@hﬁ &ArY: headepindetmagion, apdeo
éaf&kg%‘a‘%@%acwﬁ%({ @J@kf:é’da?af, g 1401 ootnl t%é cé‘ﬁt?ntg %Eﬁﬁb u8u 28. The
0 de

ucli ng dou ran Br'ea
VDC 1yier pddkenSnaylsy cohfigured ep@rraﬁlg @ha eddic ol pReses (R:EP) and
the calicheamcin famly U S patents 5,712,374

may pa refged 19 asALIRLP eac}@rs zPéisY layerymgdyig B2 cgnverty, the MAC
1

RS iosgp ey P AR o R e R oot 10

may be used include, but are not limted to, g, (X2

1, (X31, Nacetyl-g , PSAG and g\ (H nman et al .,

Cancer Research 53:3336-3342 (1993), Lode et al.,

Cancer Research 58 2925- 2928 (1998) and t he
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are described in Coligan et al., Current Protocols in
Protein Science, vol. 2, John Wley & Sons (2002),

w0 p@onpaeat ed herein by reference. Methods forP€TEs2007/070006
conjugation of linker-drug noieties to cell-targeted
proteins such as anti bodi es, Vnnunoglobullns or
fragnents thereof are found, for exanple, in
US5, 208, 020; US6, 441, 163; W2005037992; WR005081711;
f0030M\CRAGHG! 03 84885 thalAH Y tayehpaketatedfvededysexpr4 sidryexample,
i hcorporated by reference in theiy entir
ghangelnkfy e pg 2 Wérefi&%%“@il oteh 5 & qré’flﬁeahwlred network.
A A B SRR (TP B MRS chygucPlich as o
td hidetrhsaodlliondA opagal clampel. se respectlve reglons encodi ng

L{ﬂgémﬁ f‘fﬂﬁ f@,@%gﬁ?%gfg&}y Y aggqllj,ga‘ﬂ%re \g}e{:e: 1r8 Py ﬁﬁg]?qu] %ut are

@%@Eﬂaﬂﬁ p%ﬂ&ﬁhtfé%ﬁmﬁgﬂe d@saﬁaf)ﬁé/atfoﬁﬁpéi?&hfeﬁ GvBr PRAELEEShannel
the conjugate. In yet another enbodi nent, the

éh,tln tvdmgh chaynd sondtipurgaresiftes dae to edigtas congestieth For cxample,

agp | nvlltn%lle %%liar%cé%gzle g%&% geEse. lch (3&2 thg@fng attﬁrogeﬁput hat varies
acbiatding toedhandl @oﬁdiﬁo@atirlﬁe@agh ﬁo[hbpwe esti‘myatécemw bn ehannel
unbound conjugate fromthe C|rculat|on usi ng
eQneliffans gAsagRIgEeTATe Yt RSP ARRTF Af SHIFR MaiFlass claannplq gt rate,
| .
gvgrg%Ps lz%\é gsgtl’tlgté1 a(‘émdﬁ/h %Itcfé ré:h%ﬁl tg%%e? ?jlrrll{l&tlgnsg #joog géhﬁ]te th]e channel
tdrelitionyumngdenjctgaiied Habel aytwtdx MA@YBRE datbrate, . r@verse activity

r of fornu r. DDF and wherein R2 and R6
g éRégg nﬂéﬂWVFrmWB ﬁﬁggﬁﬁhape each isopropyl, R7 is
gﬁ%_rw&o g 78 nﬁazgﬂlﬁgﬁﬁﬁymm Md&?ﬂnﬁ?&?%r@&ﬁﬂh&ﬂ? amount of
- 3, OH and H iIs H R10

IS ary
thelnpodRd vide® refati@h toCGBtagdek yiicodong rafeCH hE)taZ{ge}e@demg rate may be a

g;aﬁlr%ﬂ.ré fhco 2 r?@)%lf)lﬁmﬁg% gaé V'qulerod)ﬁ]cléeﬁgﬁilnsij) &g?éver fhegmel 16. Video

Edodenangla @ BRARYI B Bétﬁalaern@ocilid% FHEbS e QVdcderbnh OfdcaByurtd 18.
t he above 1 mmunoconj ugat es one enbodi ment, an

[1933hBESnpyganedads p dascpdfrr@y@*fr:nn If idgruitgics dhd MIGQ layergpackets

? ﬁ}éll téi% Pi{]e( f&ner H?r%léeﬁ;?o(fj re%{% ‘oleﬁr ou%ongerr]l%r I idg‘{:tl@ﬁﬂ@ack tg MAC

pRer Lovad BN, rediembleikRrIcoh®ntlofawatiiAeL RYP @aafe@st ©®asevide
In one enbodi nent, the linker conprises a val-c

vidse prd ardio prcksdoptpritiphraphin RhR qp@trw?@r Pe%ﬂl’éﬂ’él’%? module

B B G ey PR NP Sa R TR HRE vt so vide
msaotieramm avdiagekets teeaudio dévede 4¥k er hi one

di m nob nzyl
ﬁ’r@ﬁ% E%@rﬁm%kf}? 3?%9 ¢ Viﬂi?g) s frgretogmasie frstream Ehgideo
HARKG usE %@Mlﬁgﬁ dRpIB! R4 1 dAGARY Qbder!4d RB&ies the audio data to
enbodi nent , ga el m docaproyl Is disposed between
pltmdua&naudbbnhy?oramdoa fprotsasdor keavege.si Yie anpudibepeaker.

LBE iSRS bR o Rl eflsiy Corrving
hiBo SRAIGIdES dSE |b8ﬁ)¢e%ﬁ' af Fe@MtWVYHE i3 shdWRk - s¥§tan9 Mand 14. A first
enbodi nent, the |nnunocon16%ate has the fornul a

YHedewics lﬂbn¢19d®rfw’ldﬁ0 eived A BHtbataRtainsOndco Gemiapadicesptus:
dé?}fb& fgjl rasaﬁj géo &liquerg of 38§ I‘Cfl nt%%ger%tes \% deg gckets

I nfrunoconj ugat € srmul ere n
Abmllaﬁflyaﬁ\:y afio ti@dabzve thflVlT CQDR:B 12 mﬂotdﬁmjauaﬁo fr&nlaﬁ addio capture
sul fur aton1 and p ranges from about 1 to about 6,
fdeR bhaueh 28 amicaenbigne ot srepghsyakissizen apbeesties adicr paskets.

f

B e rhkeBlMuho OO AHGHced f SREPbS [AJIAC hyer
about 3 to about 6, or from about 4 to about 6.
Label | ed anti body i magi ng nethods : hi another
enbodi nent of the invention, cysteine engineered
antlbodles may. be Iabelled through the cysteine thio
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in Table 6. Figures 8A and 8B: Figure 8A is a graph of
anti-CD22 anti bodi es 5E8. 1. 8-snctc- DM and

wWOoREB4AsRT- DM admi ni stered to Ranps cell xenoPCHUSH07/070006
Figure 8B is a graph of anti-CD22 anti bodies
5E8. 1. 8-sntc-DM and RFB4-snt®-DM admini stered to
BJABI uc xenografts. Figure 9 is a graph show ng the
relative affect on tunor volune over tine after
ﬁ@ﬂh]nai%)tgreaénam@ MA Caafer padB2R(fRIrB4) e oMt thaR LP @lwaue 28. The
med gh dru oads. Figure 10 is a graph
Mﬁ) arygrp e@@r%%qnveg% toddTY Gyof DRASFIS o ARSI Acrqss 2
Bihin RATDUShAGIQ0 QbR T FRREL FIFB4) - MO vCPAB MR
or anti-CD22( RFB4 i n Ranbs xenografts. Figure
[]!1[)36]51rarngbldmﬁTsapphwaijns Iaéf T dt\ate (waradss eartnioah) teoerees PHY layer

vol u over i strati

B Poimb el oo 7o) LaryRmaBili ke ehiyg tips. A VT
HSvide @rRRTs PROMaR6r fdiRett €ladd Witledf be&Ghe PRk (RANAY ¢ V%ﬂiﬁ”) toa
over tine after adm nistration of humani zed anti

b@r4taigni EaclsVaslenmpmchrdepRHY ndudcohyergde emnvay the received

B3Rt b R R R ORER B B B patcrs ana
aidee bac&k@fﬁl M witlE@ldcdberd Witk 2Re VWQi@Vl@B/He@fdes the video data for

anti-CD22-MC-MVAF in different B cell g
RiepAvRtion to duige) \ga a display-devicri(gdeeoutpw) 4 Déﬂﬁzdpﬂe@meé 44
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astpdigﬁérl bed in the Exanples. The dorml ns are nunbered

refers to transmenbrane do ure 1
Mé%klv@@ap Mt Briswislessy v BPRECH AR &@eﬁqghewg the data rate
i j ADEM r
I Ly S tite R bl in e
€WA2QO£I1>¢E@)DO m@ah@@myRchauon A(ﬁd@N@tﬂﬁC)lxe datadratehmeayFeary due to
[ n Fc- ADC) .. Figure 16 shows the steps of:. (i .
édﬁ%% i e oS Gt & AT R grsUnfrong gultipl
V’Itlfs@ﬁh @hAnkk] S JiliSeS ciRs@vEViIgt @ bdReRNGH HdBLES L ause significant
anti-CD22 anti body (ThioMab) W th reducing agent TCEP
clﬂaysSl(lzra@smtsmy of mdleq pﬁ@rsfmamée Ihetn Bd hiheruighpyt;is tadugyed, video
Brgl%sglrlcﬁqoat}/ %a%;(o:q I ZI rl‘lr% atl& lélfnan Irgc)é dgt 1(%0 t11a8§rﬂl%s&ﬁﬁelay As aresult,
frdehy ¥rmaas e rsbato%ptalﬂb € undRBidat{é Vid):o @ﬁkﬂbluzgﬁﬁd OlaRwhidre
I‘eOXI di zed anti body with a drug-Iinker i ntermsdl ate to
RFORNENCE Yoy adyiliE t‘éﬁ@"#ﬁ@éﬁ&ﬂ’%ﬂfim CIUICHFDE Bogyl-tag
| .
E““@@equféﬁﬁége%fWﬁeb%%vg%*%%%%*&Wﬁe%M‘éﬁ%@%ﬂ@%mﬁbﬁmﬂmg
ﬂmtdnbmﬂngsat@a‘)f dolneceivildeen foraipp licatiohs, shclt ieVT] tghtdwhaideo delay
or heav r Fc.region is altered to engi neer, a
ey@eéﬁ W ol hemeeoniion Ao aidta SPUSF 419 ﬁ@apt%tﬁowaey bezalled
Q%hglt-a?d Fh@e afﬂent@cfﬁﬁ 1@5 %?a‘}%rb@ﬁcﬁ)\te ﬁlrf'@dlﬁ eg%%tléipgﬂspatlal
variant [ight chain |n whi'ch a valine at ab t
pobictiporsl 208ty séguén vidéo posictdnoadivakitne 2d@rddse to channel
altered to a qur.e 17B. depicts the am no

SIS O SRSt ?V]ﬁﬁ%c%m EEOPPESEY vari ant heavy

[(3110@9]" PéforhinehodA @ﬂﬂr&een@bdlﬁ%'reﬂ@ sbrtt@Barl B8evaluated by end-to-
equential position Alanine 1 is altered to a
aybddinevhidh igdeley pf @idge pra@$r318$lh@ men@a aendgr ambuegtpéent, ¢.g.,

h
0 T SPEE3 JR, Y0 350 I, A0,

ﬁf@t%)mssiolﬂdidl@fsegbatl@l ‘aSL@j{ qﬁﬁitj‘ﬂ,&lulﬁibee atskippedridso fedifes, encoder
altered amno acid is own in bold text with double

bwfdsrundertleyy Wéﬂqhglpélcaﬁ%ﬂE%qqmdthglnﬁ%p&@t@g, nspderdwiter overflow,
e, VAFIRL 88, AR b e L MRS o o

anti-CD22 thiomab drug conjugates (TDCs) of the

i nvention bind to CD22 expressed on the surface of
BJABl ues cells is simlar for LC, HC and Fc thiomab
var| ants as wel | as for the dlfferent dr ug conJ ugat es
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those with uncharged |inkages (e.g., nethyl
phosphonat es, phosphotriesters, phosphoam dates,
w@araseees, etc.) and with charged |inkages (BCOUS2007/070006
phosphor ot hi oat es, phosphorodi thioates, etc.), those
cont ai ni ng pendant noieties, fuch as, for exanple,
proteins (e.g., nucleases, toxins, antibodies, signa
peptides, ply-L-lysine, etc.), those withintercal ators
{oedegode acyledh digplaypsbics, @acodet buffer dvbdhey, edni¢taindicags lost data,
chel ators (e.g., netals, radioactive netals, baoron, .
Eeriy sk divRlaydaftela rate pudip-videpyyachigpization. speodekyida pekssignal to
" f g ' I .
REST Sl INER A Lyl P ASy R hine BRI ETITRLRE
{40 p¥lideoucleplotyd¥9() s)ay telantimgortatayppladativh €oryIAMAGN00 1x EV-
roups ,ordinari ent in the sygars na e
ng# \éédl,e GKS. eﬁgﬁg{)?ev HEP((%?)Y}S?I g?% rqu;soq%@,b}. IMbps on forward
RRoahaHSwWSIIAYRAd 1 RVERCHEEL Riplisik R NERUSO RQtLEb B&hports intra-

groups, or activated to prepare additional |inkages to
antintaromen qualityl efoeiviess Qody. aspbsccQnf giyas eudip dagdiighgr priority

r sem -solid.supports. .. T 5" and. 3' term nal can
Bl R0 shB: YRIPIERE DuidPRed pufindio L A% TheF Bnne
ed1@iaiis degRpé.NCopaP taTdi BVLBO Rfledsé 0Meiidtk A0V IO IRRRA A’s more
atons. Ot her hydroxyls may al so be derivatized to )
siramasicahighgtdséa iatng and Q99SUPImST (Y OF awre stabledn cafrg fandwidth-

: - i .

8R4l RORL 3BT QUATE o8l SRR CHL AR RS i g,
f0dt 1 p AR ITPheh, an?E VDO netwdrk Roaldey iniqu featurédahitaccamnmodate
2' -azj.do-ribose, . carbocyclic sugar . anal ogs, a-anoneric,
legtE?rzfg,C’ Oé‘ﬁicﬁ%‘fﬁin&%ﬁﬁl?lgméﬁ%b%%"cﬁi’sé‘ﬁ %@eﬁfel%wﬁ%@ flying
!:%?ﬁﬁ@l%ndf?ﬂéﬁ@ﬂ&%ﬁle?&ﬁr Fhis h%ﬂg%g%éfé Qe a VT mobile device user
sedohept ul oses, acyclic anal ogs, d basi c nucl eosi de
axghiogees $ateld chgnnebt dryhoves bosn dége ddascapr amel lecomes headroom

Rl e tiat e ur QS & Sabortich HE ARGy PO EL AR Fod with
b AfhEESio y'ttha%r\@déﬂ)QtTHeEé‘?ngi? BvdnObe RARAAGMBIRG Shvh e R no
y

hosphate is replaced b OS ("thioate"), P(S)S '
ga@iv&{ldﬁhdgtr@ngrmt pID) WEeo. (Agairgkattevijico gytopR] bpg@ueryin a gifer until

r CHe ("formacetal ") .10 Wai ch or:.R i
fie 10 Brs b RROP S TBin dyid el DL T BRI hloieRins vy,
(0042 DFfgs. DRLh@DBlillystaRNHiRLRicdG 2t she gl intre@del ViddokROE, when
cycl oal kenyl or aral dyl.

aryl , alkﬁgﬁL, cycl oal kyl , . ]
Rbtchamel conditignssire pogy. Bjtg‘WH@éP‘féB’t jeads feklpspeS frames per second

) o ) ~otd .
LI ERL cohifro -5 Rit 3 BERFL LA RRIARR, ol R engoded
o Wit 3-framo blueditngaeet EXsDOStl A®lecinpngeneladlsy The FL can
TEDREINE T TR
REGERSANMthYon BRT R GHRRY Bel%%ﬁ‘fﬁélﬁ 3&11)1%@5 oVétall end-to-end

l'ength. The ternms "ol igonucleotide” an
vidod ylelayl eoti de" are not nutually exclusive. The

Lpbt Lon, abo for polypucleotides is ual | nd. .
R FB p e85 et R e Ry dEfelspafidi, gt Simutasion
HAMRBVEEIEhdSIEUURNECE, ihHdRMré Fv ui¥rd i theSR8CEectoR. # this simulation,
ref erence pol ypepti de se%gence is defined as the

e Akt layes dssigafem\oT deivd deesialuesst frscgtoe tnadingatldis means that
REJHEIE&E a?llla@%t'o%rv%l' ql%%nlte%alfé% l%’M tsr\]71 eg aﬁgﬂlﬂﬁogcdnﬁjess l%e access
Fesraues I n the Teference po ypep I'de 'sequence, "arter
adringal Rgoke hsfown tigttcd N WV hoatjoddu Gedtigo@apslimitéd (or RL condition
necessarﬁ, to _achi eve the maxi num percent sequen

c

ce
efe Reeyhe NHAC hayer 3Qwall Hansnpgawhy deta Retorq widpe data. Different
%x‘iﬂﬁ&' cIOHHfU?HsQ‘ ar%%ir&%{ed%g i PG REANE e LERLLL in Fig. 2A.
I'gnnent tor purposes of determning percent amno
acid sequence identity can be achieved in various ways
that are within the skill in the art, for instance,
using publicly avail able conmputer software such as
BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software.
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of anti body, wherein these domains are present in a
singl e pol ypeptide chain. Generally, the scFv

w@eloypepes de further conprises a pol ypeptide |PCiRE82007/070006
between the VH and VL domai ns whi ch enables the scFv
to formthe desired structurel®or antigen binding. For
a review of scFv see Pluckthun, in The Pharnacol ogy of
Monocl onal Anti bodies, vol. 113, Rosenburg and Moore
edﬁdltloISQ ri1i1 AgelAMBEd @anndew tife-karyfg shadd@v 3itificlf i8fidgtes an access

Theﬁﬁ’g I‘? offq{?\)gﬁ%ﬁlgqﬁlgzﬁls%}%gﬁ?%é}o% mp%g Yyhen the AT moves
ﬁﬁ@w&{g ee?som%P% daohe ERHer IR oY e g@nggog%@ #ﬁﬁ?ﬁr@d o

connected to a lightchafn varia mal n (
sautetiqo|4yqne s, ndercahaAd’ vies\Vugter aBybaigilgaephl anldkléﬂ kindpdat

is too short to allow paifi bet donwi.ns_ .
bapichac b b Ro e piva e S SRo bR BRAGRIHG Typically.
HRQh&REP LSRN R Wit QIR fBandbranRokBRE t%%h@seaﬂ% Sdre@dn@off,

t wo antlgenblndln sites. Di abodies nay be bival ent or

H04dLEigt 2Bshows awsbelked videe dd@mwh@e@drtma@ \fld¢q gre itiansmitted
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PstdsereMtrhuchAoasll thSG:hanﬂéSé‘orﬁ@tloIﬁ4Tﬁrsﬁéﬂ&aﬁﬂ@&gnos supported by
Tri abodi es and tetrabodi es are al so described in

MuBY RO evat revepgd sy nayidesveiprity trangpjssiay for pydiodatagver video.
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255 Wifl ibB Buﬁ‘b&*eétlﬁ 9 ﬂ%nsrﬁl'é‘ﬁ&n ch6r HH@&Q@&J RI'P #{ﬂeﬂ@ B8). Asa
amounts. Thus, the nodifier "nonocl onal i ndi cates the

olvelt,acd e@r dobdfy mhteasestirdmwyca]@sasnﬂmwmen rﬁg aBm xture of

' e .anti bodi rtaln e nts
HRSE e silaonas e ed Bre iy b e OeatER oG BBy Tnutes. The
8A8P I fédGred O RORIch Qfﬁni%eqié@ 661&111?1&@2 tlhkcﬁ%ﬁ atHedi@Bt has long
wherein the target-bindin ypepti de sequence was
éﬁmﬂi uret@ Zﬁﬁcenq@ OO EESHEE- hldge ctﬁnmla@*eﬁsdetlhedleteubee@n YrP56% can be as
a |
r aI Etoy E% ? SCC n@% e’g?e eapsflgg %8 r‘%lgeerse&?lgoor%r}gv% émn}ltes %{ %Xéaerlrnent

ﬁﬁlle e@stsurﬁﬂlgnhmleeaw ecichdshaliftle@ phydeul ﬁfenﬂ)rjd ) ﬁb'l% video data.
clone froma plurality of clones, such as a poo

H&%ﬂ Hohatiwe oyrsdncrpasgg o 29 @ﬁe%es Hesq eaéw%%fwem% worse. That
gs g%?deo'ﬁov? Rﬂe'q%el?eewg[‘g‘g %E{l@% ﬂ?e :;sﬁ&{a%fé th %P&ﬁh 48

i I Ng sequence can urt ere or exanpl e,
kbpsl vifirootvan safifsioni {Thid i IlmlidbEpﬂablle det real- mnh Wibayiptieatidne. The main

arget binding se to inpro its production in
Fsapgn is dhat ﬂ}eewgi‘oo@%egﬂéz? i pat 4WaNg H%@@ﬂpe. aﬁﬁ {1QJ} 3¢ copfinues to
5&%@&@4@%&'&&&% Gifd £AOLIRORY,, SBICE the r@n@aﬁmguﬁﬁn video data at

anti body conprising the altered target binding
se:ct}uidngleratfs datirggchanma dadihg madst ahthic oty dafa with @ buffered. This
entlon hi, contrast to pol yclonal anti body
%5E5?P$ﬁ§‘%ﬁlch typical ly include different
gmp PHéBRoréiif 8 EiRly ddahbsto daﬁ&%@{aﬂd@@l BhRdMHgaRtS match what
epi t opes), ‘each monocl onal antib of a nonocl ona
RIp el suppeip & %mlmny widen date belgg bgéﬁméﬁo tedyphgideo delay. A
addition to their
gﬁ%@d?&%ﬁﬁéﬁ%ﬁgﬁ%c an ébody preparations are
[501}48]1 Thgea&dtiptich lbd‘l@\fv demweeﬁ@w ideb et h&apmmrtec&mqiet &t video
ot her |nnunoglobullns The nodifier "nonocl onal’
r eny aRplichEonshuich @p aideprontseengingiapd didea shygign glhese techniques
giétd%kd?ﬁ)gdrylﬁﬁrg GDRY d@fd()@rﬁV %(5 b%@&%ﬂﬁ@ﬂ aRaY gés o?[ﬁetworks
of antibodi es 'S not e construe as requirin
producti on of the ant i body by any particul ar nethod.
For exanpl e, the nonoclonal antibodies to be used in
accordance with the present invention nay be nade by a
variety of techniques, including, for exanple, the

S~



MC is 6-mal ei m docaproyl, phe is L-phenyl al ani ne,
PyBrop is brono trispyrrolidino phosphoni um

wheooafihaser ophosphate, SEC i s size-exclusion  PCT/US2007/070006
chr omat ography, Su is succininmde, TFA is
trifluoroacetic acid, TLC is thin |ayer
chr ormt ography, W is ultraviolet, and val is valine.
An "affinity matured" antibody is one with one or nore
alat & abéd rBhebitconeiqods address tHefsotlbra o dfcraedide@delby when
i n an| rove in the atffinity of the antibody for

gleronditisn, ?t%réorﬁ@oé‘tg%\ﬁént ant i body whi ch does not
?E??ﬁ PP ad O Sy B FEROCHTR Tl 6,

plnarmtmisacs of EVADOiRes A BIL mh)eactang etd aswsiigfermatafif frern the MAC

e PR RSCL ¥ e LBURTHERT oreogt 26 o Sanschiepgud uses
ﬂﬁs%ﬁfdrﬁféﬁoﬁlfdc iBhior REESHEGIRAnBYIME idnGhcdding 8 bétording to the

shuffli ng Random nut agenesi s of 'HVR and/ or framewor k
eleginglpesditiondescri bed by: Barbas et al. Proc Nat

ﬁ@gg]lﬁgn%%%on( étgés)sﬁ ﬁl%%?%s &198 421136 Ccltclllpﬁgrlar Asiu uc® average 0Gideo

d8by B Qﬂto?@éf% f(n'tigcﬁé))S pdreikodelay (&dlay value Witﬂiﬁﬂiﬂﬁbh the decoder
154(7):3310-9 (1995); and Hawki ns et al,

&2 wiill rzoie §8%: afgbe yirgo pyckeﬁ tragsmetiadhy” th@ﬁltqc)@erd%ﬂ)@an B9
08Pt 90 KOS AR Ll T B

bdtmihm@dquhtzslbﬂdne&ﬁorgrto aﬂoteagdm $etta aht addﬁ'djnefhe effective video

g@gtfgthgg‘;clag:c le%{ﬂ%&g% Igglétgttoe [4_%11@ h blréegog ol o’?kllec%na putatlonal
HSRA LR 6 e lpfoﬁm@@d ABhbe HeG Nyt Eﬁncb% ﬂplérﬁélﬁéd fane

of the funct activities of a pol ypeptl e of

ccrmlartet;;ctn -lirted tm)bye defitesct or functions" refer to t hose

ﬁiﬁh

afia ; ) nd. :
Ept §<ﬂhts%te@ a)coﬁfslaﬁ@@t;émlaaﬁya, VRl @J d%ﬁ?r)(m%ﬂhseb&ﬁis and
ant i (§y i sotype. Exanples of antibody effector

fliyrdedibond0) aictagh dtameagedridingi ta @hﬁa‘fﬁde W@ﬁ@ therfigine was generated and
G C t
TP AR el i deB ST RRP 2t 051 byt pgyioed b

phBFaLY ROPI ISYerdﬁ&l\@owelgthadfdoﬁﬂluﬁftatﬁ?(ﬁi froaA&deyer. Power

receptors (e.g. B cell recepto and B, cell
headrepam ligytatiortis m@a@@rﬁ@@ decabels afblimits fegnagimum possible

i
PEGRE B S DDt TTIEWEERL ML n OGRS liftAon value i,
thersmadobthd inraithsm passible Iﬁaylsaab piec mhamjthdmticmd& lawe thSthroughput.
bod amma receptor) and. |nclude recept or s  of
i H%qu}@ﬂ{grg ?ligf@tm mam&P R LBy & is ﬁlﬁwq&iotprba used in
ghhBlibSory %5@%%%@&%@& tleﬁsqﬁt t)(\!\%ry 1%%'131:9 ﬁgutfregg&n@sf transmit
t hose receptors. FcgRI|l receptors include FcgRl
pawer headiong andoegitges \)vhandlaﬁngmbn@tloahhawe agtided.ng
or’), which have si am n uences

[S3PERE 2 Sposiis St S FeeRith b3R8 st Hou REBFHRETSR: and video
1818y edfhen MK RER LA SiRGREENes, KGR dofayCAY idbREse8such as times

I mrunor ecegt or tyrosine- based activation notif ( | TAM
piqund 368y .8 phd3 ¥ adontthaixraxisnhiig t3 ng receptor FcgRI I B

ﬁ@?&f“rﬁ%ﬁ %1&6‘%‘9@ %{%ia%loggogv&éeséh ggwgra ﬁe?l(aroortlxgﬁnts {iSand video

Ayl WRew thd p‘ﬁ%ﬂﬂ(hbadrd&nZBIﬁta&Bﬂ (OO )1D dﬂzaﬁlrc&édﬁm Flg 3, the
reviewed in Ravetch and Kinet, Annu. Rev.. |mun

gidga delgy iy ipogayed. Ehp éqwettheapowerlh?ﬁirﬁewét%@n@ zlea Rpger the
(1994); and de Haas et al., J . Lab. din. Med.

126: 330-41 (1995). O her FcRs, i ncluding those to be
identified in the future, are enconpassed by the term
"FcR' herein. The term"Fc receptor” or "FcR' al so

i ncl udes the neonatal receptor, FcRn, which is

respon3| bIe for the transfer of mat er nal IgGs to the

o, - A A g gy — A PN S\




An "on-rate," "rate of association," "association

rate,” or "kon" according to this invention can al so

wbeoodat@e9ri ned as descri bed above using a PCT/US2007/070006

Bl AcoreTM 2000 or a Bl AcoreTM 3000 system (Bl Acore,

Inc., Piscataway, NJ). A "disbrder” is any condition

or di sease that would benefit fromtreatnent wth an
subst ance/ nol ecul e or nmethod of the invention. This
vided delep isc Bagodi on thewd obeetyvatichissadeteflow IRIA guebubgizt hod power

at hol ogi ¢cal. condi ti ons whi edi spose the mamml to
grdronns Bpyfation seeguiedie ehy U miiromletﬂ op yidlap raie adpptation.

0SS IRich it fte Dy AAIPRE D) REL UIRL AN PRHSmeters
HOG6bITwWB diférentt widar mfe alaptation jejuniques, aredescribliatyloiraduce video

R HARS Lo i RO 51 By o T SER G RY

ERRQ! t@d]ﬁndﬂlé“ean 6L ER8lIce Wi BPRENE Hay ﬁéilf(ﬁ‘ﬁlaﬁce(, @b ding on what

smal | | ynphocytic 1ynphoma, |eukema, hairy ce
indorkeation C@m?btamdnﬁ@m tymbcrmywems | eukeni a (ALL) and

[8G1 G Rt o hBRE s LIGE OfRidsP Sl RI Bl & 8. e second

thichiifgeisSinteéABincad @cdRa @bl @tboth irltes 156, RIER g 8&ucQfize and power
abnormal cell proliferation. In one enbodi nent, the

headrogsn Bniitatient Thescgpacbicdanapesaddagsorsrdrashagkp of thadirsdeqhnique
f I t r

UFLFTS RS ARarlmOE bl ARL Bl QUL econd

mlmncemamrmh sa ﬁﬂlt Ctaibeﬁﬁ(ﬁllﬁed:&i ddSasaﬁ(ﬂcht dsgs tlesfirsildpproach to try

ternms "canc ncer ous, proliferative

e
B g peruyate VldrﬁP SIPR ISt PO sonapu iR oo peer delay
?é}rforﬁ}éh% tMoﬁ’éQéerqugeef?e%tl(@ RIS ﬁﬁoﬁghtp'ilﬁ rein. The
erns ~cancer cancerous" refer or descri be
{98 ptms lrrmlyoglplrathenc eitlthir téchniqua bawdelish infiertnatien is available

t caII r ed b nre ated cell . . .
Bt RSB Ot Bafciaforimaton el the
HcBndRchhilg(R #@ 1ﬁlﬁr0V6 ARG HeMSrBine & klrthRF.Olnl JBEAL, ir¥8 adaptation
di sorders B cell proliferative disorder is sel ect ed

fep mts¢ gflhpmswée lmﬁb’ﬁwmg fﬁomlowmgmm(adﬁyon tagisice slomigieue size

}_cl}L oweir hegérﬁﬁwqgl% r ac oorr)e/ I ngoﬁtle ﬁrggml ndﬁ ge{]stse(l\{ol'the video

bﬁ/dﬂiﬂbwllyffnl dddred KBl andrEhédurats Bied flediylepine @M&pt@tlon The description
nphome, | eukem a, hairy cell |eukem a (HCL), acute

b@lﬁ*ﬁﬁe@w @n QWi HICAIUCAE biye anthppweitieprdoes) hmwwar@é gamples to
s conditions included, for exanple,
gg?%%n&ﬁ%ﬁﬁp ynmphoma (e.g., degkin's and non- Hodgki n's
[005ph Birs Rabl Aad;ztmaﬁon Jacladigwe and | eukem a. Mre
r | ar e npl es_of such cancers include s
[ide ?’ Lhficaney o BErent PR dairatcrigApiefian 1 A gpypossible
ARG aneRES be LRAGRQBALEHMOWRI A Imdy\Bial 4R 48SRBAAHS data rate even
carci noma” of the lung, cancer o he peritoneum
wépathesbhingd 46 connited higlms tatoi. ropst Systamseancterorks may not have
cer.vi cal cancer.

BEGLRRE ForyE Rt ahoatorasoaystrt s siar RSBt Mk dipit e

GRIBS Blic bl o tEAARRNt cl@hrBadi@bngancer, endonetri al
or uterine carcinoma, salivary gland carcinoma, kidney

K6 EFie. fiilustrateandisst, Jratgredantaion telndquc, wiily pxemipleseafosctures and
M][X rﬂ%vv%I %I gd' e cgﬁgr é)!O n&gt{ VRt f?ourh %ryl&oamurcgﬁp? using a
yhphopr ol i I'sorder

era Ive an Var ous t
hielasl cacvdinpaake fe@n eeico rée cBntf(ﬂ|u|mtm|21 gJharntieo ehﬁfd%t ﬂlOO sends

i ncl udes non- Hod NHL i ncl udi ng
@@C@é@} Yidee detartap %ﬁﬁWDEHéHD ehich SelgLS)Vlm_packets to the
ALF PR P GuleRl6) AL VY R %};b apb ¥ FTRARS eS8 o he

Iynphoblastlc NHL hlgh grade smal|l non-cl eaved cel
NHL, bul ky di sease NHL, nantle cell |ynphons,

Al DS-rel ated | ynphoma, and Wl denstromi s
throglobulinenia ~non- degkln s Iynphona (NHL)



retinopathy, diabetic nephropathy, diabetic colitis,

di abetic large-artery disorder, inmune responses
wa@s®oasmeed with acute and del ayed hyper sensi t P@T/U$2007/070006

medi at ed by cytoki nes and leﬂghocytes, t uber cul osi s,

sar coi dosi s, granul omatosis ihtluding | ynphomat oi d

granulonat03|s agranul ocytosis, vasculitides

(including | arge-vessel vasculitis such as pol ynyal gi a

rdvetsgataffocachanck] M AGt(RTEIMA(CT 4 khyﬁlseuR’SO?Mﬁ(E @émpleh®nts a protocol to

medi um vessel vasculitis such as Kawasaki's di sease

aWéfl drQcerpss if ? W§ddrsepapnigitiaR deyics to gapupt over the RL of

meonascul itis, CNS vasculitis, cutaneous
vasc itis, hypersensitivity vasculltls necroti zi ng
{62 A lnigs v&adwlﬂoa’eRLPb}uﬁumsmb mey roliakd tlhgt vidscddta hassa long

c ne o | Zi vasculitis,. -negative . .
B8 ot B4 T80 aidnrdund s et iy i) vk PEQGTHgnonitor video
ﬁbwrﬁfsﬁﬁeﬁl@%ﬁze%ﬁﬂl gécijl‘ﬁﬁ'ﬁhé AR ené&iﬁ% Yafe when necessary.
gr anul omat osi s, m croscopi ¢ pol yangiitis),
{(Ehﬁﬁbﬁal: way tte aquustglde@ma@ss teclogh entha mssamtmeﬁmméeo RLP queue
APa Rt b ERER R R BISVRRS LR ARG Rl RRGs g neur oo
ﬁfaﬁjﬁ‘sla pmﬁg@ma&ud;ommsmddﬁ@ﬁmm wae@@em}ade(g%ddﬁbn A better

perni ci ous anem a anem a perniclosa Addi son' s

epRseedds tplaple af Bit-ersier stafies af videaBILB«iuaug preiostimate the
E\aa(fl%lglre Wado! t?%ﬁ%h@t e\Qﬁl)éh cgr?g@ﬁﬂtﬁ tb FetBrmig gy Jﬁ%éﬂ?frame size.
neutropeni a(s), eni as suc pancyt openi

15371110 wammleo dﬁ@@las«aﬂ) Ty @learegaltsefukmytfﬁnm (apedasmne frame

i nf to y di sorders, ase, .. .
P& KIS G Dy At miop il}ﬁtaé‘c% E@raﬂi'sfmj eéj g&?ﬁﬁﬁwe info unit
2@&&@%&&3@&% STRGPRAA ffarh ev%%%ls ?f?smlf’lthetKLaié%t B6wer headroom
henor anti gen-anti body conpl ex- nedi at
Um&e&smﬂthamtkmghuﬂﬁw@b&ﬁh@ﬁsemmntndbmmnd@éaﬁosﬂa&&mnemze

gzllslel IBB ?%Ergg{ﬁpf Ela?esc%%t%téﬁg‘g%/ ].48 y(gtg%&gee f J one onstrained frame size
CABhAtRARM1t 08 YIBEHsAFRnoERRIRASE M O dfta B Q@fe% and not overwhelm
Reynaud's syndrone, Sjogren's syndrone, Stevens-Johnson

therRdy. Oﬁ)@ere@éﬁmﬁm @1@111@!31 gpnsheamsHifturs @thg@tlp@n@lﬁ A@%ﬁ@lmates a
Qﬁ%lerx? o ’a | Icft tfr C(iia{:a tﬁat tﬁ WMz hni?(ﬁb b eztn Pwonpons cutltvb gldeo

in gus Vargarrs, “paraneopt a

pefphi g %stlrﬁﬁmmrﬂiﬂ Smﬂ @b ir@fleR s, in pﬁrm mogUBLP queue size, and this
mucus- menbr ane penphi goi d, and penp

Bl b e BEQECCOBRY WRIBF 9%4@%@9%%&6 %%m? §iize gstingatipnaynit 408
H&ﬁ%ﬁ QSEQ%g&@r@Q{gmﬂélerglc ocul ar inflammation

such as a erg C conjunct|V|s |inear 1gA bullous

fosspSeep AuGot VMHmﬂoerdqudeamizemct ival inflammtion,

B8l S R i Ry g o e o AN oy (e RLP layer
BN L9 Mo r SR BPRIARL fi‘k}de{féfkﬁ%vco”m ex di sorder

such as”i mune conpl ex nephritis, antibody-nedi ated
['{li)ﬁfn'} Fig. §A 1Hmjm@smfﬂ®1mnm1yarf)apph@a@pd dayst inquiries to the RLP layer to

BSASUOPRY W S0 SOE SIS, AEWRaLi. SUeh 2%, L8Wume rte (every

DO ERVBRELYIHEP BRIA rdtd fevdBYEd RRSCLRYdEWAA3IEH)aThe video frame rate in
infarction patients, for exanple), including

Figr éﬁbm ﬁl@letmﬂ@mﬁ@diz@ viglen p@cqﬂgr Q e@trqdzz)a frame n-1 of size By.1.

?ﬁ n%gln nlgt%lggd Rytl;lg U8 tegtf) dn ul?l?tpéﬁ')%l gyr%%qn{onaaation
o enia, an ne=nedi at €

qﬁﬂr@ﬂbﬁgadt cﬁmmlﬁld mbwﬁidrhgwdémﬁmep( aW]hbl@RUPd:ju@@@ﬁlbé B queried

t hr ombocyt openi ¢ purpura (I TP) .including chronic or

hesgel en thamudegtiggs, @hescl@@@’q{-cggst;a@}e@ﬁgtnpﬁ gize estimation unit 408 may

cerato-scleritis, episcleritis, autoi mune di sease of

the testis and ovary includi ng autoi rmune orchitis and

oophoritis, primary hypot hyroi di sm

hypopar at hyr oi di sm aut oi mmune endocri ne di seases

including thyroiditis such as autoi nmune thyroiditis,

Hashi noto' s disease chronlc thyr0|d|t|s (Fbshlnnto S

I T .




canpt ot hecin (including the synthetic anal ogue
topotecan (HYCAMIIN(r)), CPT- 11 (irinotecan,

WOANPTOBAR(r) ), acetyl canptot hecin, scopol ectiPCT/ERZN07/070006

9- am nocanpt ot hecin); bryostatin; callystatin; CC

1065 (including its adozeleslln"r carzel esin and

bi zel esi n syntheti c anal ogues); podophyl | ot oxi n;
podophyl I'i ni c aci d; teniposide; cryptophycins

fepard/dtergltiey duecue sigptang theajupridd amd as (K RtOP Mheiandid)timer is normally

SVFAY QDB R D50 T F LS FePnich @A REApBrCl cncoder is uscd.

Rﬂ)%ﬁf aF ﬁtK”LP Jucul s %@ il Bhdkd cﬁﬁlﬁlﬁ?@%*d%1 ke thé‘&ﬂa'hﬁ&?n
nmust ar such as chl or uci | or naphazi ne,
tr@mhd) ﬁphamzd@stlmatﬁmamusm&may ra‘cosiﬁsmne dleg queue size and the

T BHAISS Won Sl Bt § e I058 HATST MBS TG riterva

b&REOS At diRecudil 8 GlancTHsd A sedbrd fr@rﬁ@ k& aBorSIUCHps Ffleo frame
carnmustine, chlorozotocin, fotenustine, |onustine,

ﬁﬂﬂﬂ@fﬂd@)ﬁmmﬁwﬁaﬁwﬁﬁus$|ne antibiotics such as the

' t t
FIRRPL s AR R n S i Sl IRR e s AP SR R
?J@e,smﬁglﬁﬁl\gth@hﬁ% tiniet, .V, EuldBRGkro, adBthe bB@nnkBBonstrained frame
1994)); dynem cin, |nclud|ng dynen1C|n A, an
sigp ey ERtion Amit498 wetuld B knewahon tho RLAimshes Hiepyraiption & the
@E&le r4qb%ﬁlﬁg ;:Ql qop r'ﬁ{ugl &aﬁlqeq %r%ﬂ%p%@ Hag kP)'e %h& estimated. This is
es) Al a ci nohysi
aMﬂabdsrafty G:llsﬂi’lg tlazagiés timer tobiueqnﬂbP qaeumxetmmrquumtly By
car m nomycin, carz hronn

a]i@?l?l% %Iiﬂny% frﬁquealéaltxﬁﬂ,eé % @ﬁerRLPdl%’%f H\@l C@I’d]ﬁn constralned frarne size
@st%aﬁ%ﬁ uﬁlt%g ch E&r |24k Wien 1RO AN bedOmes 4lp§! N

(1 ncluding r phol |no doxor ubi ci n,
Uyﬁﬂbﬁunghmﬂﬁndmdm@ﬂmﬂmhumwyﬁepymt%bdm@doxorub|C|n
and deoxydoxor ubi cin), epirubicin, esorubicin,

i darubicin, marcello i Q,,m ins such as

m tonycin C, nycopheﬁ%?%%(ggfgeﬂ%ggalanycin,

ol i vonyci ns, pepl onyci ny, par fir=ogycin, puronycin,
quel anycin, rodorubigig, streptonigrin, streptozocin,
tuberci di n, ubeninex, ;zj.nostatin, zorubicin;
anti-nmetabolites such nethotrexate and 5-
fluorouracil (5-FU); #%1|c aci d anal ogues such as
denopterin, nmethotrexdte tero ter| trlnet exat e;
purine anal ogs such as Fﬁ@gafb%ﬂ éﬁﬁﬂbﬁdflﬁé)
t hi am prine, thioguaning; pyr|n1d|ne analogs such as
anci t abi ne, azacitidine, %-a¥auni/dirie;

car nof ur, cyt ar abi ne, dldéamyumddkméheﬁmmsfluridine,
enoci tabi ne, floxuriding; androgens such as

cal ust erone, dronost anotleng=ipinppi onate, epitiostanol,
mepi tiostane, testol agtone; antiadrenals such as

am nogl utethimde, mtotane, trilostane; folic acid

[(E'allb {75 e il e segstofcatsiagg @d%ttthaougae@g ppdaseiabed below. Fig. SA
qx?)s § Hﬁgﬁe‘g%a%dy&loaﬁldgo "é]lm ﬂﬁg Fsvblé%)écf%ﬁ: ‘ﬁla%e rate of 15 fps. If

enl amsacri ne; rabuci lsan rene;

ed:bart/d’ra"ifaatea’atecmﬁloﬁﬁﬁﬁ s ordefps sthsedntﬁered)vﬂjdeqn!@ﬁ @ueries, and the

el forni t hi el l'iptinium acetate; .an _epot Qne;

BoSg1S 3Py s aM hompdified ke mArEEeaSsic b mathed shoxR is for

LRI 91@% WhALR LBRYBNRENCA bR Bfls 850 TRY! ARSI qf@n@s i nat zcro, the
ansamtocins; mt og azone; mtoxantr one nDpI
nhlannalaronsteainqﬁeﬁnams sia¢ Bsmmqnha a0l volluse tilais dlemrne tx and estimate

hyd i de;
B dLiRRT s (R s B Pl qaee e ot tht
GEQ @ﬁﬁﬁgfaﬂﬁne{hIZOXIn si zof ran; splrogernanlum
tenuazonlc acid; triaziquone;

2,2',2" -trlchlorotrlethylan1ne; trichot hecenes
(especially T-2 toxin, verracurin A roridin A and
angui di ne); urethan; vindesine (ELD SINE(r),
FILDESIN(r)) dacarba2|ne nannonustlne nitobronitol;

e o

e



"Arylal kyl" refers to an acyclic alkyl radical in

whi ch one of the hydrogen atons bonded to a carbon
wat@m4d4gpi cal ly a terminal or sp3 carbon at onPCT/8S2007/070006

replaced with an aryl radical. Typical arylalkyl

groups include, but are not I15mted to, benzyl,

2- phenyl et han-1-yl, 2-phenyl ethen- 1-yl,

napht hyl met hyl , 2-napht hyl et han- 1-yl,

PoTaphRide yﬁE-BEeHustrhteyéxammehiﬂdehﬁﬁmydg RLP queue size usmg the method

2- napht hophenyl et han- and Ehe like. The)t aryl al

| -
al?qy@ph&g}%péBs ngethogd (i%ef&%?%dﬁ ot ofor &g O) fhéncs) 0, the
gl}%ﬁﬁ)ﬁ%ets'md pdipg al tbﬁéaéhse 2 sKﬁ@MJne eﬁ'tﬂfevmb qUEGHPR: becomes

the arylalkyl grolp is car bon at ons "an
aery| Thinetaps e dhatieel J:dnsmarebéﬁo hytlasrm bétwetnet, pamd/f.al kyl "

R A H S U ol 08 Bl v,

HWARIOK dns e RIDB qG&ROR REGHYs dcfo EARLAGET WM 1hth case, the method
heteroaryl radical. Typical heteroaryl al kyI gr oups

tanabtighe Vs BUK &retn d"the Inpathadertetsto nd when the RLP queue size becomes

A en B AR ot S s 36 s i o L2

gudic siZe®ecadid zch®i T:‘Ee}’meﬂhﬁ@ lsétgii Ag . albkansthod @dt&@iiids \Olliether Voni
al kynyl groups of the heteroarylalkyl group is 1to 6
cahddh=d0 Brasiualia zete THetadpwelriy no hefaas Ving issl 0dyics. "en the

%%{@8%8‘%8@? u@rﬁg tlr:l:llé :\glrleghallgf;f’ ﬁﬁ&?et s?i?be?&{nﬁ&%e?g fl"fl&f@he 'method can
ke tle =08y, yidd, kyd, (@hatepnnday l:meuﬁhmma@@ycl e having 3 to 7

L T g Rttt ek imencs ot ort R Bt ThEGhaHel is o,
%kﬁrrﬁé’atng’% °eb ﬁﬁé&%lfe]r&%r%s £ro Earh@tntﬁans)/;,, frpfh]ls case, the method

exanpl e: abicyclo [4
synsibesat Vx Sulbstd t ut dihe anhdelyod ﬁeeﬂstﬂhiﬁt@rtlmme‘dh@irtﬂnb RLPaqdtue size

bstit ut | | yl
BEORER bt e S Shiehel RORT ot B s imRL Yy ¥ v onfind
%@IURL?r(ﬁleﬁ@ﬁBe bordaRrepslentihy nierlaead M t fh@method determines

substituent. Typical substituents include, but are not
wihgthge¥mi Ovherxi = 1Ris eqanl to zoR, TheRnsw is ye\Rad thegmghod increases

NR X X3,_ '\E:(Cg;lﬁm%%g{j 8; E%méf %ﬁ%ﬁ?ﬁv N@er’é ll\lfz)g&ﬁ_?l\%al to zero.

Tﬁé @sv&%Rls anQ(m @ 250 vytes. ﬁhe@)tﬁé\lﬁethoﬁkﬁb\% tm-q}:(@&@):fecﬁ)ﬁl =m-1)

2, P(O((R) -P03 - PGBH2, C{ C(t

Is @kl@—@)‘ﬂRW e@@gﬁé quegepize begqrassyzer. Liepohsmiethay cag)ses = Vs &
ONR 2, -C(=S)NR2, -C(=NR)NR2, where each X is

[ nﬁépendent ly a halogen: F, d, Br, or |I; and each R

|75 htepigndlethd ynethdd der@ine8 ifallk yl Q) o6V £2@) ailité answer is no,

-Ci 4 heterocycl e, ecting group or prodr
%}Cgﬁ?@aﬁw ehgucis SW@&VP@H%S ZCHh aarﬁﬁrkfﬁwg/ g@l?%% thgmethod
9?91?16’( idped _alboyez Erayfh@n%é?h&?ne%ﬂm& d%"térMm?éJ@ﬁéﬂ hEREP queuc size
“Het eroaryl " and “heterocycl e” refer to a ring system
bévontts ebroo Mhcamcthmt ar¢heg fEind Wn tosal bedngdrainoat™Nam, Ve, gto find
nit rgig oxygen, and sulfur. The heter oc¥cl e radi cal
anlp e,cslelle me baogss beora. dhemetlddsets itol .3Themethoddetesmines
w%ﬁtﬁgy Py é ae\I/‘?h g 185 egha,latplz% ﬁﬁ%%%\gérqg %:sl G &TF% e“:%hod increases
abp s NaRd 12 orke hehed @abmﬁliﬁe§®hﬁﬁé19ﬂm f N = 9 is Bqua’;ll‘ﬂ@zero.
S) or a bicycle having 7 to 10 ring nenbers (4 to 9
th¢ BT caLsoyes, émddhqmeleQ ineeasroblo hsNged iecd elloy omifsarlier than

P,.and S), for | e: 0[4 5]
ns dis ra?anféheel]ﬂe@g) herahe F«I&tdearlg P%Sla%%%iaemn iftyo video
E@ﬂl@?tftﬁhlslcg& ﬁm methbd Rl 5&@8 4)& J\/tzdert g@e%ﬁcmu&z)
Chem'stry’ A" Benj amin, York: 196
parti cul arly Chapters 1, 3, 4 6, 7 and 9; "The
Chem stry of Heterocycl i Cc Corrpounds, A series of
Monogr aphs” (John Wley & Sons, New York, 1950 to

present), in particular Volumes 13, 14, 16, 19, and
28 and J . Am Chem Soc (1960) 82 5566 Exan'pl es of

o, o o o - N - o o



hydr oxybenzotri azol e, HPLC is high pressure |iquid
chromat ography, ile is isoleucine, lys is lysine, MCN

W@ 2329 s acetonitrile, MeOH is nethanol, MPCT/ES2007/070006
4- ani syl di phenyl met hyl (or 4-nethoxytrityl),nor is
(1S, 2R)-(+)-norephedrine, PB®is phosphate-buffered
saline (pH 7.4), PEG is polyethylene glycol, Phis
phenyl, Pnp is p-nitrophenyl, MCis 6-
[mll76]' m dcaghoed that pdee RilS) quepb giny, tAt Bakideca By Biteminidg Vy and ty

bromo tri rrolidino %sphonl um

wdQ s¢arehy gﬁ‘h%r%ﬁ QUCUGRIEC| gCQesZeEs, & Yisis@ggro. This is because if V,
%%e@eﬂggtgg@ Iﬁc():esgfé)lt gﬁov_?’l_ E\%l%%l gﬁé‘%ﬂ ra %tgtgsr 41Pthe data and hence the
climmatiah ogpryapliy;-cdtvhats thelchamel barelwidtndf Vals rio zero, the method can

| TI ONS, AN HOD, KI NG THE SAME
AR DG B i SF R 2003 AR HPBY Mt

[mpg%m ugghﬁﬁeqqmﬂh%@@tl - CD22 antibodies are

rovi odr es_and I nmunoconj ugates of the

[W&hwctm thlioegmse(WFP) gingg the fast timhe fnhnaﬁghrﬁoéaesn gant at time #,.; to
él)? rr ntnftaa ¢ %tqlrne{ ?%gécé Pnlgictsﬁ g)g gf,tbnﬁate%ﬁ)y éﬁﬁamreﬁ constrained
ﬁ@ﬁﬁe@iz@ e@tma@t@bmnﬁms Afbilkedi es or immunoconj ugat es of

the invention are useful for the diagnosis or

treatnment of a cell proli feBat iyvp disprder, such as

cancer. Anti-CD22 Ant}iBBd:es’da—otid—aspect, the

i nvention provides antibodies #hat bind to CD22. hi

sone enbodi ments anti bodi es are pr ovided that bind to

ture form and yno us nopnkey (cyno)
8781 wheredhe s ﬁlze & fboa nfﬁs?lmﬁewl?%lrtﬁ? BHoP RRLP queue
Q%Be&%s%&g%% @'t&itﬁﬁqu%%%?zé% SEQ I D NG 27. The

mat ur e n i soformhas an extracell ul ar

tHsal 8 weermg_us@manel-gdstﬂamedonamnmmtﬁrhmmsmem no

ol AT GRS e ki ciod 3t A G e SRR P B size

SRR u%ltallog détchfmed theaRiiRuACH£h S Sod @R e WL SRQHIR,
NO 29. The anino acid sequence of the extracellular

gorming bat thh ehaninplotock sof dhangd, s 8HOWSD NO 30. The cyno
CD22 has an am no aC| d sequence of SEQ IDNO3 1. In

sone enbodi ments, apti b bHW a

mat ure form of CD22 ex fes*se he nce S Eace. In

sone enbodi nents an anti body th t binds to a mature
orm of CD22 ressed on the cell. surface inhibits

M@waaﬁaerf ’éfth? amg gte. AV g e anadiBHingdastar togqntrol how much
r

S0k} SR A Ha¥l O AT MG R Bl e ecimara

pided tHrewghtpuo nd (UTIR) ceusefiil wherdatbd prosmtus video feamid w@D@aall, and

i body binds . to a,matu f sse
P et SnPes s i e b Pangehit, A EREdsS e used to
eaHIRA! 'V{H%B Stay @Bccfi‘ﬂ‘ﬁlg ‘t&@%@réﬂﬂ Hélﬁ? @bfns*ﬁ'aﬁ%fr&ﬁ dRrrerRhul; p?hcatlons
formof CD22" expressed on the surface of cancer cel

Ror somple vissd |cneﬁ¢t®cmgnnzamsesmaﬂer wtwdsipd dy’ B nadile @ vadeo
ture formof CD22. that pr.e sed on
TE b Bl megeg 8 eliis H P IR MG pperiabte. An
ehenHane iFsue1 @ bytgd.n hi some enbodi nents, an
antl -CD22 anti body |s conJ ugat ed to a cytotoxin or a
el '-‘: ninefarggtdrme 8izepP2 on a cel | surf ace.

[T L

ﬁﬁmbbmd)feldie;tzgct abl e | abel conjugate causes a cell
expressing CD22 on its surface to be detectable in
vitro or in vivo.In on aspe~ct an ant i -CD22 anti body
i s a nonocl onal anti bo ymri(nB Gnd 83 paftRan Bpt i -

anti body is an ant bod &gment e.g., a Fab,

Fab' -SH, Fv, scFv, or (Fab') 2 fragrré‘ﬁ]?p"‘th one
aspect, an anti-CD22 anti body is a chinmeric,

humanl zed, or human ant| body In one aspect, any of

' . P, . o




(Genmab/ Angen) ; chenoki ne receptor antibody, such as a
CCR2 antibody (e.g. M.N1202; MIIlieneum;

wa@rio7Ae@apl enent anti body, such as C5 anti bodyPCBUS§2007/070006
ecul i zumab, 53 . 1;Alexion); oral formulation of hunman
i mmunogl obulin (e.g. 1gPO Prﬁieln Ther apeutics); IL-
12 anti body such as ABT-874 (CAT/ Abbott); Teneli xi mab
(BMs-224818); B cell vaccine; DN BAFF (Xencor); CRx-1
19 (Conbi nat oRx); Anmgen's BAFF ant agoni st; Pentostatin

iLzer); 1C 485 COS).; chenoki ne ant agonj_ st suc
EﬁﬂﬁébW@m gm, Kif tft?rflr%? ?léw%%amﬁvﬁy ? @&%égw Stz 7,
[ @ﬂgg

R TRt R PR Bl BB T IRRF Tyl 6 my be
{rBdeinentad by niengey hed sr)fthé(@@@ute\iX&B{br@WsQre Bin 18 the minimum

eukotri ene oni st (such .as anel ubunt
e S A By it BB leckEan e fRiCona:
QTBXPH@[H@ thanREIQlBASEnddRAME §i0k is((HBSROILIRLFraBVB)z¢ info unit 404

4207 (At herogenics); |1SI S 104838 (ISIS/Elan),
WHGKiRARS frajmpvnstemdtqf g):neratlt_ng a ha;dapl 30ging bandwidth.

E&@?P%@gl{/&l&%\éa%ﬁ% atid) ek Vlsﬁ %ﬁ %ar%eé é:astlneer 9ol I \Efeo rate

CAAtRONIAN02 &J‘de’i&ﬁnﬁd@kid&@&“ﬁé Vﬁi&d rittls iRequal @00ddoSdata frame size
(tacrollnus i sawa A detail ed description of

E%@H%WEWQP @h antlbodles is as follows: 1.

S A
apois&ﬂs tiraowback tswhat it ﬂea@e onlfy(mftér tht iciennebdcgsadatiblviRss caused video

g Teheed on PSEo] oo 0. (b IR IMRING SIS ey for the
ﬁfﬁ?n@ hAH MreagHYERSed &f th§@# (Elelh@ 44¢. (c) an HVR-H3

onprising an” am no acid sequence selected from SEQ ID

Wﬁ] Sé¢anddratedaptatamptechnigue he ani no aci d sequence
. f 9 10,.19, 20, 21, 22
BloB e B T Stprinie animtiichpeimos i & Taing sFptures

N datZ oR8dId the sédnkiVite h@agiﬁfﬂ%rtbé’dnﬁﬁleaﬁ claihBIocASirfined video
sequence selected from SEQ ID NO 14. hi one aspect,
thﬁ@lghmvts%tlmﬁmp B PokYses ﬁd@ﬁpnalmﬂmn@tm (s@dypower amplifier (PA)
n§ hmgtaf:‘ 8n) f? %ﬂ e l% er, éal?stg egt% rde%‘lthlrourh ¢ 'Yﬁ{s
CHConprr g

se uences

E@Gn@fﬁcﬁﬁlqﬂ@g a&ﬁ%&!&%ﬁﬁﬁw@és (SEScliltsNGdo tHrbnglpat bR bk power
conpr|5|ng the am no acid sequence of SEQ I D NGO 4; EU;
Berdrnamo HiteHew ipsieadpraply Bigi lrafcwéers%%fwélﬁ%:@f gaeefowRLP queue

t
NS T RERACH frolss BT RE b iR B g figor o
deomiins thegpay fvad aire 06 Ve gpadetu élﬁm&hatﬁneSE@dtﬂElﬂ‘dﬂ)Vi’deohhroughput
one aspect, the | entlon rovides an anti -
W%l@awng&%r%lﬁ Oaﬁe OMET BEHHEPE |11ﬁf§jtaflﬁ% tod?ﬁtlﬁ@te video
h?ﬁﬂ%%@&s% Rd POW? He%t%@n‘hmlltaﬂloﬁriﬁbl 8 nBth&lan e

|nven I on prOV|des an anti-CD22 antibody conpr|S|ng an
HgRﬂ@mubmmesuWQmamn&wunwaa@s@ﬁaemmence sel ected from

B Cgettie 7o EEFIKop G T RS e Sy ey Rt e befor

aikbodm gaCt £ ¢ Qﬂélﬁﬁﬁ@()§&iuﬁpﬁ§(ih$ RN REESUsING. fuyhiad 8 to predict
HVR-H™ conprising an am no acid sequence selected from

BrEidp thoughputn Ipihés ‘éié)p dleg unit 608 ¢amdstarmane the Er\atné S ampre

t N od
O TR PO 0 RO LR R T RSB e
m@zﬁsﬁmpcespmmaamm ligit i oheidevideo ﬁ&WQﬁieﬁéi siflé om
ID NO 4. hi one aspect, the invention provides, an

ﬁl @mgha@ﬁ@kmtyaleeﬂfﬁﬁﬁ%twg@ﬁuwmaw% BiH PP fpggiop He RLP
BB PR, e e b B e T oy

one aspect, the i nvention provides an anti -

anti body conprising an HVR-H conpri si ng the anlno
aci d sequence of SEQ ID NG 2; an HVR-H2 conprising the
an1no aC|d sequence of SEQ ID hE)4 and an HVR- H3

- Y 4 AN~ 1 N R I/ 7~




G n Phe Pro Tyr Thr Phe Ay G n Gy Thr Lys Val Qu He
Lys Arg 108 (SEQ ID NO 17) (HVR residues are

wareeniiseed and position N28 is in bold type) ET/LSASP070006

He G n Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val

Gy Asp Arg Val Thr He Thr OyB Arg Ser Ser G n Ser He

Val His Ser Val Qv Asn Thr Phe Leu GQu Trp Tyr An

Gn Lys Pro Gy Lys Ala Pro Lys Leu Leu He Tyr Lys Val

Berdradsin lidvgtibh eTIRequess ﬁeq&a’lnc?bah &eevely §6 Rke ItSe hoﬁleﬁessary to

Ser Arg.Ser Gy Thr Thr Ley Thr 8 Leu

B 10@1raerA§F§h1pﬁg:0 5atq-ﬁ apﬁ;}on-rf n@pét ﬁf u@t y store
r Thr Lys Val

@ﬁerQengP OB [FhiRat] afégzﬁéieEWPqu?ug&’

Lys Arg 108 HVR resi dues are
(094} Mp_ﬂoadma‘baseﬂ omtabdé Wokype) . I n sone

TS Bl e ey cifonde Pt R Slpatcur
PRE MOSO 1456y 6 S5 May faifthig ali@ble & showdER Hi MOaR)ot MR m to convert

(Arg Ser ‘Ser Gn Ser He Val H's Ser Val Gy Asn Thr
Phrecrihsadicpm, IHSEQOH t@axirgymgRond SI(ZfAr @hlse:pn@em@m &eq be used

al .H s Ser . e
et e PR, R TS 5} e SR o ve
Ao ihhkc PREC Lagbr 3 itseBER .| the NOAC Qyek¥IR2 blay (pAssChoSest h&ﬁfroom
Gn Ser He val Hi s Ser Ser Ay Asn Thr Phe Leu Qu,
eeeeqtp&madz%e fqvhe application L%ﬁv‘r Sag. ey Wusisptescapyrrsigngtable for

e e L SRR

hﬁ%tl@h kiata?oa@lsl ﬂsd\ﬁho?zﬁ]) WMRdifferérAlt@nﬁﬁhoS&ﬁrg&n Ser

i 6| ﬁ? PQS[? 1gé3r1g ﬁ@%ﬁ -!c-gﬂréppplgz e yubegg erl_t%bl@ 936%11?‘] MAC to
E[&ﬁdé; tﬁg p%@HacﬁnH@ d§€éﬁdﬁﬂ% (;]}_geﬁ%)\t}%%a%ts( érﬁﬂstra\{%lé%h ﬁe&{% (high
Cﬂpacﬂ}éHﬂ@ap) d'Ilew'IIhtlencﬁEE@UaD) N@lg ]ZB)llluhrat@’aG]ﬁEr payload size
enbodi. nent s, the I| ht . chain sequences conprise the

f%m%%}aq%&aseéﬂrrovre ﬁadreorehﬁn D Thr G n Ser Pro Ser

7}-StepHR' Edhiatealideéthrbh p Arg Val Thr He Thr
Tyr Gn Gn Lys Pro Ay
SNFhe Fh?(l)lntly@nﬁfé@n@bﬂd%t hpeEe@tlmth@m:t 098 cem:raect video

val Pro Ser Arg Phe Ser Gy Ser Arg Ser Gy Thr

%%%&/ utaISfro e% Thr He Ser Ser Leu G n Pro Qu Asp Phe
Ala Thr Tyr Tyr Cys, SEQ JD NO 13) FR-L4 (Phe Gy Gn
Gy Thr Lys Val G uke=LBsiadgsiz88Q [dppdunitiey . | n one

ect, the invention provides an anti-CD22 anti body.
Hwﬁ‘ﬁ ,SYJ- %’( ’W’ﬁ”@éﬁtls Rhestinaiapt ey magy ﬁﬁ?ﬁﬁnlé%%ﬂi’%qrw&lt@ﬁ are

h

BbE R 30 RGRHGA e o T OBl A Gh S IR R e sccoun
the carrcainVAS” dwsigh, Béqhencerisiédsesotieds J-iven SEQri@urndlatdio data.

r 18. In enbodi nent s, no acid s
Rl iprld 7o DBeo 69 cgnny Dot G061 oy mat s Lgay,
%002 8% Sfepr%@@%W&ahﬂ@pédlk%aﬁ%t@hﬂﬁlum frame size
substitutions, additrons, or delettons relatrve to the

[¥iBtlence $he g@mnel costrained eided oelighpuigstimstiog unih 408 can
UL RS G A B o

aci ds have been substituted, inserted, or deleted in a

sequence sel ectedBt;ro f/EQlI/D+'\J9(V%]) or 18. hi sone

enbodi nent s thes'tubstl tions nsert’l ons, or

i ons SePuY:

. ZheH\/Rs(l..,ln
RS
Ldgﬁrrgrl sZes a ﬁ? chai nlll\qﬁg[@gﬁlﬁm g&ngl%qu%?ﬂ%?a tssligr%gg%trl%e current

fmmpo aci d sequence selected fromSEQ ID NO 17 or 18.
In one aspect, the invention provides an anti-CD22
anti body conprising (a) a heavy chain variable donmain
conprising an am no acid sequence having at |east 90%
91% 92% 93% 94% 95% 96% 97% 98% or 99%
sequence identity to an am no acid sequence sel ected
from SEQ HD I\IO 16 and (b) a Ilght chal n varl abI e

o o o o o o,



al kaloid, ricin A chain, nethotrexate or radioactive

i sot ope hapten. Bispecific antibodies can be prepared
w@sg007akd429 engt h anti bodi es or anti body fragmenP&T/{82097/070006

F(ab')2 bispecific antibodies). Methods for naking

bi specific anti bodies are kno in the art.

Traditionally, the reconbi nant production of

bi specific anti bodi es( j seds t he see-expressi on of
two i munogl obul i b é@ngﬁai hl-gr%ghﬁe hai>n§)paii’rs,
where the two heavy chaigs have difd@cedtise,
specificities (MIlstein and Cuell o, Nature, 305: 537

). Be fat FR10H ABhARRL b f lay with
F()bmq*rg%%gl obu ?ﬁ&ﬁg&;vayé gdr:ag %théghcﬁ]gignsg,%%égg co delay wi
byrbpareld pesle( ghradglgnisThis nedoc esisg povaritchddoomi lkhiatenafn better

10. different anti nmol ecul es, oOf. ich onl one. h

s 1aS st T TRo e r S horb s ape iy PRt ficlay
tab%tepawﬁfs 3B aH! @any\lse) i s usually done by

affinity chromatography steps, is rather cunbersone,

H9dO0%lhe pr dbetschyiqedsdieserrtediiothis Esetpsue npy beeapleawntedevithin a

) e B 5 P 5 o
AeER4itddl BEctio ABI1di, ficgd radpRilache agay (IRGY), vaobihebbguivalent
domains with the desired bindin S[l)eCI ficities

logit dyisgy- Heit ¢gawwle Sisp snersics ﬁxsgf‘sly araadfitgsepppgents and modules,

. . . o ‘ i ap,
VUSRI SRR St ARLEHE RSN e Al Rolite (€ODEC)
prsdsaninn thgroni andigicd Rjpnasprogesadr (DS®3,tmigaopro@bsor,@nbedded core, or
hi nge, CH2, and CH3 regions. In certain enbodinents,
PHRE PIOFSE B LY @-pﬁawglagh/s 9%{ﬁmoqeet§ida%fsrfo@j‘ina§ modules may form

n
o Bt o T o EE pRaBA N Plbparate
prcedi ng t he i mmunogl obul i n heavy chai n fusions and,

' ired, the i 10gl obul i n li.ght. chain, are

BT e ot seedng ety be s amone

8@t ASldGEehnpinent S8 &HaRlpke, Magie-1evdaint eohtrdhay be

provides for great flexibility in adjusting the mitual

peréporediio ag cobedded logie eerepuldBoev e gate cagfiielmay haperformed in a
odi i S en un I 1.OS the thr

ESPy Bt o Eer SRR el kB® ek bD Gubit R i (o frame-

tehrel rartdoftttl Witleihdise erhbeddsd 1Jp0NE3E nay R dhRlatifg 43S edritrol

t he codi ng[ sequences for two or all three polypeptide

BREeliarameteis - e x froclosiayh mpdelk naFanpgiens. afirs cesqsingsesich fragre,

‘ iy . . rari
Bink TR o Wfin BLRER foP o0 i, Inff HiBpirehd Aime budeet to o
framt IQRucay., Isfodili) usiag badydtto-deareivhodoQiagfingshe ., via cither a

proach, the bispecific antibodies are conposed of a
ﬂﬁ’&?‘?la Of AMRMBYPBBUICISAYHEYY chain with a first binding

Fif i Ci t Yy € : hd i
RO e wrppRRfieRingDRE (AN, TR ag ttibnal
bonstthimg apleoné QP thy emibadddddogit lsere sandn the frameR, chmbudget and

that this as tr ruct faci]itat )
bR et SRR s S CHR DSE e el ol b o cash B wsing
HIWAGLIEDPI HAPHHRL |aﬁ@1déﬂf&n%%is@pr%_@é§§in@%tf itl_ﬁa"@l? valged. MBe DSP may
presence of an i1 mmunogl obulin |ight chainin only one
preebrvoh ralp ghay thedBi dolte QRovadeuis evithiny? ded -, ¢¢ wallpaeny edditional

f s i hi h.is .discl N

5 o se PREOP it inel Ve PR A B R PR bRy
adodligdi BB, SRESE BpcX HYPrecesSivrelsdothtr MBs wilkliit thedpplicable
Enzynol ogy, 121:210 (1986). According to another
Hige? faew, Aftee M ergodiieds seniplstad: Hepaggespictgpg foghgigmbedded

L i i myze the percentage
g%hﬁg#é?%%#ﬂg?ggaﬁﬁghﬂ§?%§%%%g§g?égﬁ?fon1reconbinant
cell culture. The interface conprises at |east a part
of the CH3 domai n of an anti body constant domai n hi
this method, one or nore small am no acid side chains
fromthe interface of the first anti body nol ecule are



2003/ 0851 19; WD 2003/084570; WD 2005/ 035586; WO

2005/ 035778; WXR005/053742; Okazaki et al. J . M.
w®B@7/14836: 1239- 1249 (2004); Yamane- Chnuki etPEI/US2007/070006

Bi otech. Bioeng. 87: 614 (2004). Exanples of cel

| i nes produci ng defucosyl at ed?tnti bodi es include Lecl 3

CHO cells deficient in protein fucosylation (R pka et

al . Arch. Biochem Biophys. 249:533- 545 (1986); US

P 0gjppl  NYiddd cROfRt Qxishefd 08 nly, hale e sk dicatbd maRwr\Or storing

2004/ 0563 A, Adans et al., especially at Exanple

mptructiony aR(il11 ﬁ%tmﬁtwegle% dedjeated ,hame,éggyﬁrﬁhﬁnﬁwe, or

S 2 oG o LR AR ORI cmbodicd ay

{2 0etions ohia computerocadiabte migditrh sucrdsi rodiyn accesd memey (RAM),

i Mmroye its s hal f-1ife. To increase th r

ety memgny O OIS BRdomayCoh BGmpsy Y RRAMD, electrically
SAkIAISroLRSARINE rddl Rl @ @B GFPRAWY, RIS MRREYor the like.
(especially an anti body fragnment) as described in US

PR 9BTTGtions cawsg AP LEMOASPIRsesdori ¢y pérfprnt ¢eatainegspects of the

~sal.va recept or  bi ndi epi tope" refers to an

BRI Rt ASERB R PdRsRRuRE an T oc ol ecul e (rg.

[@E09] | gG2Thé BBniqeds degéatbedtif éiis disclo Qe afagivbli@pledfented within a
Increasing the in vivo serumhalf-life of the IgG )
g¥icEd puEeosUigoprRcersan digital sigad grorsegr (RIS )eargripatpn ypscific
ROSEAE vl QINICH g MReheiR LA g Ry fRg K or OB} Bffvaten
[ogesdevices | Boit xahgle vialcolceasicr syseenan? nadacdddod@siyded 1dnand

t he anti body nol ecul e repl aced . a different esidu(ffl,hg

{ y drmod by -
gjspgated compprngsandippdule By Og i mBIEICN g 28 §RTHRQf 4 enco
: q T " ogi oSt S
D B (DS R ey Fanrt IR ST iR Ressor
ghSRYroriotheT abdcessingaayere. tAveotuaaddly, mgmpdnénpy ddfsenbeelchs modules may
ubstitutions.. If such substitutions result in a

TOGRE AT GELEG B SO EOSFS ot YPEF AP mor &
fIRsdRNt | alideBaneskr s M Ak afve 8¥6dBAtad Yhemory for storing
substitutions” in Table 1, or "as further described
etrpetions ap@flatp casoreclh as dedicaigd derdivace, agBwere, frapwiys, or
Lntr.oduc and. t [ s screened. TABLE 1 .
LRGRENFR A FuBEREHE! P RFRER R SRS gy s crphgiod as
pistrbdina BkddDabie B énesi 6RO IpksdassdrdYTiRah&aictibas may be stored on a
substitutions that differ significantly in their
eanREEr-Adabls mediupl Hgh eayandp@ ageesy Moy gk AMperead-only memory

AEOVRER. (8. A ESRBAC.CcR ikind FRVRAURIGHBALL LHk D
plograniaslg e raad -dnjydmoploep{ K RRO M, RibveS Hohaairl emagnetiber optical
target site, or @%é@ghﬁgPU|k of the side phain. Ani no
4 FOTaRRyCHiEe i SRpEF- abhCI PTG OP e PR PSPPSR0
PEPREAT ddrah Rbedt)6F the Fifleior1R) Gésc(ri?%‘q i?i-sth{svc\%%e?(%ﬁfen ger,

I n Biochem stry, second ed.,” pp. ,
FRddillsher s Vaiews evalrddithdsy byve eth dasnibpd| Bhese Ahdothay

Val. (. Leu ), He (1), Pr P), Phe (F), Trp (W,
Rf@i’oﬂ{lﬁeh‘?é‘fe Whﬁ‘h&%%cc?%ﬁ8fﬁ’rezfg‘&§‘<}‘)n§é aMEer” (S), Thr
(T), Cs (O, Tyr (Y), Asn (N, dn (Q (3) acidic:
Asp (D), GQu (E) (4) basic: Lys (K), Arg (R, H s(H)
Alternatively, naturally occurring residues nay be

di vided into groups based on common si de-chain
properties: (1) hydrophobic: Norleucine, Mt, Ala,
Val, Leu, He; (2) neutral hydrophilic: Cys, Ser, Thr,
Asn, dn; (3) acidic: Asp, Qu; (4) basic: H's, Lys,
Arg; (5) residues that influence chain orientation:
@y, Pro; (6) aromatic: Trp, Tyr, Phe.

Non- conservative substitutions will entail exchanging
a nmenber of one of these classes for another class.
Such substituted residues also nay be introduced into
t he conservative substitution sites or, into the
remai ni ng (non-conserved) sites. One type of

oy e - e o s " - o o



nmet hods are known in the art for generating phage

display libraries and screening such libraries for
wa@piorhedees possessi ng the desired binding PCT/US2007/070006

characteristics. Such nethods are described generally

i n Hoogenboom et al. (2001) i%l Methods in Ml ecul ar

Biology 178:1-37 (O Brien et al., ed., Human Press,

Totowa, NJ), and in certain enbodinents, in Lee et al.

(2004) J . Mol. Biol. 340: CA78MMA93. I n principle,

synthetic antibody clones are selected by screening

phage |ibraries containing phage that display various

i r agmBi,shod cARbdidRgY variable region (Fv) fused to

phage coat protein.  Such phage libraries are panned by

af f i nestymaging ondzoclyroaphyut bgaidrsta didveofcesdecefiovamnddigénk protocol

ﬁﬁgges exgressin Fv.fra nts capable of binding to

d@@P?‘ﬁnﬁﬁf?%é%HEW%’ sorbed to the antigen and

thus &ﬁ%@ﬁ%Rﬁ&a;¢ﬁW%ﬁﬂ$mEQﬂhﬁh@@bﬂﬂoﬂh@ﬁ ut.n the

l'ibrary. The binding clones are then eluted fromthe
antigen, and can be further enriched by additiona

ycl es of . anti gen.adsorption/elution. Any of the
ghti-%ﬂﬁﬁh%@fgﬁg%?g% of the invention can be obtai ned

by degétamhithga gl 32V o bides fude i & PAdi@ lipk Protstiol ERILP) layer
sel ect for the phage clone of interest foll owed by

dloniist tiae ithhased op afvidao fraspgytake: ant i - CD22 ant i body cl one

usi n . e fr l.o .
ot oy dbPiiedCEREER. VL SRR BNRgN: OBl time o bascd o an

adelc fiabedaten Kabat et al., Sequences of Proteins of
Innun&]og'caL Interest, Fifth Edjition, N H Pub]ication

91- 32U3NC st pae Ya OMBCEame)s126\\on I8 eraatey thanzergythey) ysing the first
§obodi ﬂgf&lﬁ)us e VAN aRR N8 . 485miA vAth @%e@f&hb DREY frame,
Is forned fromtwo variable (V) regions of about 110
apiavoouacidis, frapmesizalBhy, thredfimst tivee i gint a (ivik ), cassbdisged with the

VH) chains, that both present three h rvariabl e
DisbuS P RE o ko s RS AREER TR L5Pone
( CORs)f-thd/Afst @ibé &, ddrBicRsconaniRev dheRlayed zEdnehdnoRalching for
on phage, ei ther as single-chain Fv (scFv) fragnents,
pmearhpcimy/bpsg @n e audeo Gamaranwhyn theridided queneo sigh was greater than
SQgrt, flexible peptide, or as Fab fragnents, in which
ey are each fused to a constant donmain and interact
non- ceftél fialidgythe asrlideswe bhed onthditi® Frasie rak wheAis video queue
Rev. I nmunol ., 12: 433-455 (1994). As used herein, .
SlgEyap BCar Hyn BRIy Esieg am ey lighticra bize Yoo dryed Prbgeaudio frame
tLvely: ref " -
BHSREEn L Bur et S RN AR Au R R Pus ideg frame.
terpréeosepdecafrahy siet Bpedhbyarpal timet,as endthaitime tgaedsbointed with
PCR) .and.reconbi ned randorly in phage Jibrari
e Vl@&ﬁl%@r&fﬁﬂ%@g% A LRde T?tSFmQFIPiV&%H-t oRERHG “eiones

as deﬁﬁﬁ% ﬁl%qie.{e@mWeﬁtV%QOQEroﬁ?hputW toRRVermt @3 hnel-cbRstrained
433-455 11994). Libraries frominmuni zed sources

prdov frdmetsizgharaf f i ni ty antibodies to the i munogen
o § ot D6 S LR BT S ROt SR egaine .

provide a single source of human anti bodies to a w de

range of non-self and also self antigens w thout any

pmuniThamcthedad (agc?. ivdweeipysiae iticf finshdzetVla preEmsoige (Va1)
n (25-734 Fi.nal . nai. i braries can -

B Lo R apritted AR e ialRhR Lk AL ERoRE R B i

(B8 ke S8 oaRY(S),fahd mtbitien) g akdosiatcdndithitic pacvRiR sprel ofelicsvideo

cont ai ni ng random sequence to encode the highly

qugue 4 Aetermming avidgodhoughnt (W TRECUAIISCEh r ear r angenent

in vitro as descrided gy Hoggenboom and Wnter, J .

Mol . Biol.,p397_ $83 3881 (£992). hi certain

enbodi nent s, ilanengogg phage’is used to displ ay

anti body fragments by" fusi'on to the minor coat protein

pill. The antibody fragnments can be displ ayed as

single chain Fv fragnents, in which VH and VL domai ns

o o o o R o




in a suitable bacterial host; (2) selecting CD22 and a
second protein agai nst which bl ocking and non- bl ocki ng
w@edo7auwyy respectively, is desired; (3) adsorbCTySiohz070006

anti-CD22 phage clones to i mmbilized CD22; (4) using
an excess of the second prote?h to elute any undesired
cl ones that recogni ze CD22-bi ndi ng determ nants which
overlap or are shared with the bindi ng determ nants of
the sehondthodeif €llaim BRchefaN uahythengrlidrgize (Ve thewhevdbus size

remai n_adsorbed fol |l ow .St 4) . ional ly, clanes .
(Y.t of H o PisHe BBk gv@otﬁg Bl i i BriGET tiegerigys video
REME WL RBL ek 'eﬁﬁgggbﬁ (L ERARHN L t’tﬁgfctgéot%fa%mitlbtl\lll& previous

procedures ‘descri erein one or | Mes.
gnc ofitha yidey buewotvalcthemineedvidenhodughplt (AAH) bodipasesor

phage di splay Fv cl opes ﬁ/thg_'nvention is readily

i sol ated and sygymgggﬁjﬂgLﬂnggzyentional procedur es
(e.g. by using oligonuckeatide primers designed to
specifically anplify the heAvy and |ight chain coding

pegi ombe uicthodtod Cdam 3, ferthdigompusing iiothe ik gee Brthe second size

tenpl ate). Once jisal ate the DNA can be placed into .
PR birou EC P TR Mo R AR B PERE Tl auaio
hast ickhtdr Buf Rerdsthen usia theC@irl Size Sth& AR iduSiz6 OF e, video queue
Chi nese hanster_ovary (CHO cells, or nyelonma cells )
peyagiaige widha prerepswideo Frpguibe PraiRMs ol HTtAMG S dttegassociated

L0025 D 5 PR o e

dettingihe s vakRotl@oogiyunant expression in bacteria of
anti body-encodi ng DNA i nclude Skerra et al., Curr.
Qpinion in Immunol., 5 : 256 (1993) and Pl uckthun,
6 MUN@he nRAG of E30m AL el %ge)evi el %ddsﬁﬁgﬁéd]ﬁ dity S[%RILE video

cl ones of the invention can conbi ned w known
pagasnces encodi ng heavy chain and/or |ight chain
constant regions (e.g. the appropriate DNA sequences

can be obtained from Kabat et al., supra) to form

¢l onesheReaddg (flathd 2, 9heRah Libiah tHeeril@aNyeRughput to
light chains. It will be appreciated that constant
detginpne a gharagl constpippd vislan flgmesizsdurtionr uses the yidep dgane rate, the
k¢ lsf%g L ar{ %EPsr‘%rlnt%M falc iro,‘ ’Wﬂigr}DCOI]?I%?S ﬂo%vEm%%] ﬁlteav%eo encoding rate
regi ons, an at’such’constant regions can be

eat@itm eshnhelagsnaimynfiuman or ani mal species. An Fv cl one
derived fromthe variabl e domain DNA of one ani ma

(such as human) species and then fused to constant

egi o f : ' [ i :
Lo oD PRI RATBl SRREL By L LR o vido
endéencihg gid a edvand valse forclidabesthatrimg.t he defi niti on of
“chinmeric" and "hybrid" antibody as used herein hi

certain enbodi nents, an Fv clone derived from human
yari aphedMdiot didaes hendBRRrigARSt ant region DNA to
form codi ng sequence(s) for full-"or partial-Ilength
humanu$iegthg vaded/ ancoding kxtte ghaicnde viDMA aadcodi ng

anti-CD22 .anti bod erived from a. hybrido of o
ventTmomifi i SlroflSt G pred b FisrEaeaprg 1y Code Division
SHDSS1E bR Evbhiof TRkt NOp SR8 ReRisid A OB BRamD RaNd)

i ght-chain constant domains in place of honol ogous
nigtaaess. sequences derived fromthe hybridoma clone

(e.g. as in the nethod of Morrison et al., Proc. Natl.
Acad. Sci. USA, 81: 685 1-6855 (1984)). DNA encoding a
hg.br i Tararctiod of\Clahol) futliedriceg@rigingi body or fragnent

can be further nodified by covalently joining to the

i mruneYFEraImEVeHr iy deaidrerstiinedgidgosfiamepizg jgegreater than a
codi non-i nmunogl obul i n pol ypepti de.
T%g?ﬁgéﬁﬁggﬁggﬁnégﬁkﬁeric" or "hybrid" antibodies are
prepared that have the binding specificity of the Fv

cl one or hybridona cl one-derived anti bodi es of the
invention. 3. Vectors, Host Cells, and Reconbi nant

Met hods For reconbi nant production of an anti body of

o, .




anpicillin resistant gene. Any necessary suppl enents

besi des carbon, nitrogen, and inorgani c phosphate
waeowraes2may al so be included at appropriate PCT/US2007/070006

concentrations introduced alone or as a mxture with

anot her suppl enent or medi umBuch as a conpl ex

nitrogen source. Optionally the cul ture nedi um may

contain one or nore reduci ng agents selected fromthe

gr oupifelnsiadhélngnetaigddrtidédirame size ysSgreataicthac ﬂ&trﬂlmrﬁlﬁn frame

t.hiogl ycol | ate,. dithioerythritol and dithiothreito
ﬁiﬁ%ﬁ‘é?%lwv geiermeinpgayhethgrithe ﬁ}a@n%mowfaé%ﬁda‘ﬂg%%ﬁr% pige is smaller

{h%HEQEa%é@'fesconE@mﬁ@d' b DirkPogegent s, for E. coli
gr owm growm h tenperatures range from about 200C t o
about if38Ghahnadmoakiouned26d:d amb suze 1&33?1@;11eothaa tgeufirar8O Sl@e

et g by 5 VG R QeI i BTG PR3 B GRS e sze to

ESHtERHE \SHRLHCHBIAL $atefd E. col i, the pH is from about
6.8 to about 7.4, or ‘about 7.0.1f an inducible

pr onoiféhe ¢hanoelerpnitrrindievidsirans sian isareator that theHfeame size
Lnvent i protei pression i nduced under :
OGRS R RO LR b ARG pHfGRea by the virwal
PUfBab ebntrdl thOMbeds0ding@htet he i nvention, PhoA
pronoters are used for controlling transcription of
t he pol ypeptides. Accordingly, the transformed host

I'ls n a phosphate-limting nmediumfor
?ﬁduc &hg L&Hgﬁgé%n enbodi nents, the
p h os phaelemhmrgl at dizegp freddeonqucace irheradidRink RotorveiRIM) (see,

Si nmons et al nmunol .. Met hods (2002),

263: . 14T uning a00EF #le%d}ow lighiagpn iRt e By luma'glﬁcse dguggl (MAC)
ﬁﬁgprdlng to the vector construct enployed, as is

own in the art. hi one enbodi nent, the expressed
pol ypepig tesleaimirned pones berdroomy bntitation By det@mimest BHAC payload
i.nto and recovered fromthe periplasm of the host
téfls. Protein recovery typically involves disrupting
the mMGh@MHARRrSMedNEALET Rk I04d Ric 3HE Bn BRARNGC BEh&AS ARl C
shock, sonication or |lysiS. Once cells are disrupted,
transmisregst PRPOBINIAIS Ris gednl t Virep Ipe timnirsyied tgetermine video
glntrlfugatlon or filtration. The proteins may be

Pnar” purified, for exanple, by affinity resin
chr omading thapkyermMct 4 dvtthioabNput RhO R REr@aitdBeze of the video
transported into the culture nedia and isol ated
flpaiedn fhe Rdelp Iagemﬁetﬁérmr@rﬁo@eanqlrc@ﬁ@tfwdc‘adfmﬁreﬂ%\ﬁaeotaﬁé
cul't u{lﬁn% HRTh AR ?%ns’%id%g Ed bifhediand BRRGENRAS & fing rate.
for furt purification of the protelns produced. T
expr essed polypeptldes can be further isolated and

t d k d h
bgﬁgaﬁ“éz&&m%él g%?lme &hﬁ%mngfln%%r J@%ﬂ%ﬁ?@ Tpovughpt and
HeQfetBRRRY siAdiof BRE/iFSP he 9{ tht R8P BY&ND ldeRrmAR LI AQEEL-

production i s conducte l arge quantity by a
fastremtdvidon ﬁpmcsesiurtlvarusm ddusgmesdadter, frdachoamnothls how

fernenta |on oce ures are avajlable for production
R BontoanbanE ot et 1 S Ut el Risr ot at i ons
have at Ieast 1000 liters of capacity, and in certain
enbodi nents, about 1,000 to 100,000 liters of
é%}p ac iFh«;/memﬁPéS)é G“laénhbﬂq wdereintie adiistragns factardies b éiry vabie for
8 c&ﬁ&%ﬁcﬁx gc%%g QUL 'f&”waeo st Sg' al Iy gl ucose
e preée erred car energy source).~Small scale
fernentatlon refers generally to fermentation in a
fermentor that is no nore than approxi mately 100
liters in volunetric capacity, and can range from
about 1 liter to about 100 liters. In a fernmentation
process, induction of protein expression is typically
initiated after the cells have been grown under
suitable conditions to a desired density, e.g., an
OD550 of about 180-220, at which stage the cells are
|n the early statlonary phase A varlety of |nducers

o N a o o R



Host cells are transformed with the above-descri bed

expression or cloning vectors for anti body production
wae@7awi4eured in conventional nutrient nmedi a nmpdi/UBmd7/070006

as appropriate for inducing pronoters, selecting

transformants, or anplifying #he genes encoding the

desired sequences. Culturing the host cells The host

cells used to produce an anti body of this invention

thy b&hetlcthoded Glaimal N durtlet yomprisingti a. Conmmerci al |y

avai | abl e medi a such as Hanis FI O (Si.gma), M .nimal

Ess enf$temigng; tl(e( i angp. -ceﬁﬁﬁlnqﬁlpﬂﬂ?e_o f)j‘_ DSiEE)s . fer than a

ﬂ%ﬂm@ﬁlﬁ%@%@&?t%@ﬁk@ied_Eagle's Medi um ((DMEM), Si gna)

are suitable tor culturing the host cells. In

addi t ifahg clanyeclefonstieneredilen ftene sizb edereateHhan 8tc nainimum frame

Meth. Enz. 58:44.(1979), Barnes et al.., | . . Bi ochem

Yoo Msegoth ddaiiniotiey bk (R Rns| copStrabbes MgeckBamgggs v smaller

thafl 4 FrafR2sizfoonbRaif@Pby #KirRallBdt469; WO 90/ 03430; WO

87/00195; or U S. Patent Re. 30,985 maybe used as

cul t urféhereldinaclfensttdiecdradeo Gamt size Arymadler thae slee e size

may., be | enent.ed.as necess wi t h, hor npnes _andior .
Sethuring? B Y SRESR ST thy i IREFRE ARy rlpp size o
eqitee fmlidar awbling aat.amd, salts (such as sodium
chloride, calcium nagnesium and phosphate), buffers
( suchifdhe ¢ipppeyconpipinedoyifepfames sizp 1oy caierethar fhedramasize
R B A P T QT (18 £ RN (P
pufsaatodtol thaabdec anodingrati ons in the m cronol ar
range), and glucose or an equival ent energy source.
Any ot her supplenents may al so be included at
FPPT ORhL AoAQIeah Al FidfiRr EBApriviAy! d be knoun to
those skilled in the art. The culttre conditions, such
as t enpeg tHeundso quebdiag date tecricbfeyider;enttlhose previ ousl y
used with .the Eost 8%LLdselected for expressi.on, ﬁn%y..
wi l | gnsgﬁhg,gg § cRegdedidag AR YViCIshy SrRRe! Jpip Soge Division
Prnbif1E artéREvelutiBRDROOYHMNRR RESIsih A @CDNVPA BANDO Rev A)
techni ques, the antibody can be produced
protecgbsel | ul arly, or directly secreted into the medi um
If the antibody is produced intracellularly, as a
first step, the particulate debris, either host cells
06. | ySRenfetadEMsm Mawhdeein SiRoNEeD, qubos isexdpiddeao oy store
centrifugation or ultrafiltration. Where the anti body
Visleg pegketsed i nto the nedi um supernatants from such
expression systens nmay be first concentrated using a
commerci al | yavai | abl e protein concentration filter,
1Dr edargppaatuacolpriciog ammacMnlelregaiabl Rehbiyostoring a set of
ultrafiltéégion unit. A protease inhibitor such as

ey oM igwied Qeded in any of the foregoing steps to
i nhi bjytieREiAL 8HNSIR v, 379 Vil RicRL [ CSradRYIIMEbIELUREP) layer at
to prevent the growmh of adventitious contam nants.
T hiest aimtei th bdyedomrpaded frame patepar ed from the cells can

be purified usi for, e | &, hydroxyl apat,ite

chr ot BTE RSOt 78 Necd! Bp KGR GTEe i PR LI cpased on an

aldib makn¥t rgdar omat ogr aphy, with affinity chromatography

bei ng_a conveni ent technique. The suitability of

pr ot eifrthqfiess sige Vapr theisegondisgzands epeaiershamzarpdhgpessitee first
nd+i SOt yp- . apy i nogl obul j G kn th | S

SPEYPhERBePL-20Y, ETORB DA MaSSutP TR b Foco e

pyrdviousaidcolfmheszd Bat, iy firsbiae ¢h, and b, gadsocia@d withrthe

g4 heavy chains (Lindmark et al., J . Imunol. Methods

Breviops $ize of hegydeo quene o detayming ¢ wdepserdaut Bl Pa) |

nouse i sotypes and for human g3 (GQuss et al., EMBO J .

5: 15671575 (1986)). The matrix to which the affinity

ligand is attached nmay be agarose, but other matrices

are avail able. Mechanically stable matrices such as

control |l ed pore glass or poly(styrenedivinyl)benzene

allow for faster flow rates and shorter processing

o " o



(2001) Antimcrob. Agents and Chenot her.
45(12):3580-3584) and have anticancer (US Pat.
wOR0036681299) and antifungal activity (Pettit ePCHIS2007/070006

(1998) Antim crob. Agents Chenother. 42:2961-2965).

The dol astatin or auristatin #rug noiety may be

attached to the anti body through the N (am no)

term nus or the C (carboxyl) term nus of the peptidic

d rug ifahefipt §MOVO2DBBKénd sexeviph@reguaus zetathien searching for an
odi ments i ncl ude the N-term nus |.inked

ﬁ%s griEne hrssd op dhegydie Hrmg e Wé‘@?gf? O GHFupRize was greater than
Sclosed in Senter et al, Proceedings of the American

ASSOCI ation for Cancer Research, Vol ume 45, Abstract

Nu nbeaftﬁZﬁ%xdlrpgths eafiedtilvhbesed 28, th@ 8@H4o fiine ratc sdlcoshr e@deo queue

expr ess I ncor por at ed ef ce in
St PR Bl R B e DR RE ety p BRLEPE DRy e rate,
Eﬁ e de RN b elieyghrrBidtiddtBw R WE PreviBudfidédframe, the
DF i ndicates the coval ent attachnent site to an
alrwwb@ dideo dragetsizeddhy, therskeier toeganend thatele t. associated with the

i nde enden o fromH
BRSO BRSO g Meode R RI fieh P Ref Ty i
C3- C8u§é&h@ aehiBed aided thr@lglr@&t WITRY déethine @ich&sel-constrained
al kyl - (C3-Cs carbocycl e), -C8 heterocycle and G -Cs
ﬁldfé?Iffﬂ sgegiithet er ocycl e); R4 is selected fromH,
G-C I -
al kyl §%e?t%/1$¥ﬂ1a&ngsco§§tr? ﬁ&FQ‘g%& %ﬁ%%{% rt 8(%}[1& q:a%ldee e_nf%dlng rate.
heterocycle and G -C 8 alkyl-(C3-C 8 heterocycl e); RS

sel ctedfro nmethyl; or R4 and R5 jointly
#%ir ?@alﬂl ﬁ& bR v ue RN 9 an epplication layer

g@;,)e%@ﬂpll@eﬁa and Rb are independently selected from
H C-C8 al’kyl and C -C8 carbocycle and n is sel ected

from2 3, 4, 5 and 6; R6 is selected fromH and C -C

I kyl: R7 g d fromH ]
09 2 bo £t ey PR &7 gV ruedjiet ade S-St (PG gaver for
JdeS 169K I@Pﬁ]\éch Eiratu@%o@nch%a%f RL¥610e 10%6(1'1 G-C8

al kyl - (C 3- eter ocycl e); each R8 is i ndependent 'y
sel ected from H, ()—I -C 8 al kyl, C3-C8 carbocycle

g@al kypé a@fgt}lssgflsée il 7’§91Ferr§%u§1r %Cﬁﬁ@e grs&go VhaNsteHouSsize (v,
hetfefioeded @ueuZ absfbc@tedS)mtﬁ\uﬂpreﬁ)[ouNRi&o,fraM&ﬁ@td‘vldﬁfh&ldle@ frame

G-C8 alk Ris selected fromH G -C 20 al kyl,
87§ (Bo1g3h rqt] éﬂ’@r(bb)?@ﬂ @ tinq (- aggpglatqrimlth thgprevious size of the

YOGy Sedii s PP TOTE AR, & 5 k1

each occurrence ofg Rlﬁpfs irdependently H COOH, - (CH
2)n-N(R 16) PTR CH22) - 5a8i. or - (CH 2)n-SCB-Gi-C 8

al kyl ; each occurren¢e—af |R16 is independently H C-C

8 al kyI or -(CH 2)n-CCIii| R18 is selected from-C(R

8) 2- C(R8)2 aryl, -C(R 8)2-C(R 8)2-(C 3-C8

Ret er dby @pp@}ra,tumﬁﬂla'@(l K7 8yleerGhRsB2hd @rerGaze (Vy), the previous size

59T RODHE Bl RSB BB M BBt g v
fraep rseexis _Or the RariRkiidk I_ggﬁ qnaéalel tfme (th))Qkso¥Rkdbith tHR p%@vlous
exenpl a embodi nent , are each isopropyl,

pige o he am:tﬂ:o RPCUSstogisEr iy Vldm thy(exghauid\m’r) cembusisine nt
R2 and R6 are each rrghzll_yand[m is -H hi still

anot her enbodi Wik ce of R8 is -OCH3. hi
an exenpl ary enbodi ment f/ R¥ gnd R4 are each |sopropyl

R2 and R6 are each meth)f R5 is. -H, R7 is sec-buty

éach dbeermreteeoidflaig 75whmpehe Angugtgns Srther C?ﬂlpféﬁ?éf the first
P2 fEbcond sl aickll oG ?h&%ﬁ%"fﬁ%"ﬁ% slu@f'e"dssomd
hi an exenpl ary enbodi nent, when Zis -0, Rls - H,

nmet hyl or t-butyl. In one enbodi nent, V\,hen Zis -NH,

Rl 1is -CH(R 15)2, wherein R15 is -(CH2)n- N(R 16) 2,

and R16 |s -CI C8 aI kyI or -(CH2)n COO—I In another
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conmuni cati on devices such as wirel ess nobile

term nal s equi pped for video stream ng, VT, or both.
wab@7imelaed e term nals may support VT accor di ngP€D'US2007/070006

packet - swi tched standards such as RTP, UDP, IP, or

PPP. [0022] RTP/ UDP/| P/ PPP co#fversion nodul e 26 adds

appropriate RTP/UDP/| P/ PPP header data to audi o and

vi deo data received from audi o encoder 22 and vi deo

efnbadetvidis adivdfrphadggcitbethai@tao) thetRhﬁng]ﬂleuElrcﬂ Size,MPprevious

runs_on top of UDP, while UDP runs of IP, and

pipe PU%% \ thaﬁueoafssw@ed e 3 159\@91%8%9 alaa the REyigus yideo

e B8 apaﬁ% %gs%cfafeqwm&ﬁ% sl %n@ftheF% hrhc QB ted SR

ayer 2 converts the P packets into

pay®us pac kéths video queasond essimome a)\mdeo thauphpht. 16. [ 0023]

PHY | ayer nodule 34 and MAC | ayer nodul e 36 of

decodi ng system 14 operate in a reciprocal manner. PHY

bayer THR Ehaatddo CORME N b SwiRdin tBY Gitlc PG Rl Sask RAEH ¥Eshly store

from channel 16 to MAC RLP packets. MAC | ayer nodul e

8@eppadkets- t he MAC RLP packets into RLP queue 38,

RTP/UDP/IP/PPP conversion nodul e 40 strips the header

information fromthe data in RLP queue 38, and

p£assERbhgRrithcoMUIdR 1 ANdhaeidiugindah@ddteimifel ided thréuhput to

vi deo decoder 42 and audi o decoder_ 44, respectively

fgermpe sghanse]-qanstraipcsd sidge SiagisetretfBriagipisey hic giiso cﬁiame rate, the

gPs ‘§1z¥‘”aﬁc?51?§(§u§%ﬁ%£@fabt89%tﬁ%ﬁﬂaﬁ%‘%@hﬁ% ﬁl%gﬁde%sen%%ﬁg rate

I'VI'SIon I'pl € access , frequency division

raattsitg tieanaclceaditickOMA) , tinme division nmultiple access

(TDVRA), or orthogonal frequency divisiona

mul tipl exing (OFDM, or another suitable wreless

bechnipgu gl?pa-lq)r% ﬁt@l\éﬁn M reh&sis tﬁ@iﬂgﬁﬁhgﬁtﬂaﬁar has a ﬁrst value for

technol ogi'es nmay be delivered according to any of

video etnfeheingdnd a acwed yalue dbmodagibesng. For exanpl e,

CDMA nmay be delivered according to cdma2000 or

wi deband CDVA (WCDMVA) st andards. TDVA may be delivered

a6.COor GhAgpaPather GupPal, famaéionippiinibbi | e

Conmuni cations (GSM) standard. The Universal Mobile

Tel ec B N‘rﬁ@ﬂ icaetdeneordizsrasip (uwtlS)w@pzmdahdg prée 9 ansodssiideo; and
b rans Ia éon? uredq I‘g]r\aq%n? PB}te e%go e(an ?ﬁsﬁ%é?otsg tanv&;'ipelen'g ¥hannel
e deSigned to Support ara

tigieh 0ol ODiESIos MltiHS M%m&tim [a D@nm%ldq&sm&l A (CDMA
Revi si on A or subsequent EV-DO rel eases.[0025] The

EiVdee koupterotwoltay be a video capture device, such as
one or nore video caneras, one or nore video archives,
or a conbination of video caneras and vi deo archives.
The vﬁdeqnmnnmﬂ@ﬁcmﬁn@éneMaﬁﬁshQMdeﬂﬂnwﬁdﬁmrdamame

accor a video c ssion. neth such as
MPEG 1H’é1|g VY}}C&&& %&Bﬁ@ <PBHTARGAR ﬁqae{ge Pec [seater than a
ﬁﬂﬁhmﬁ§ﬁgggsmguﬁggﬁmional Teleconnunlcatlon Uni on

(rT H. 264, or MPEG 2 methods. Video
enco d énhedlanagll qmmstvald@ ddea tewe siga nscgeatalt thag hetmipimum frame

schene,that, is . enerall e dent,. .For.exa
S aah e e ke P Shra e RPN A R BT e  smallr
a6 Qrtinitsit O MREHed by MviudbBufedr; | TU H. 264. Vi deo
encoder 20 may be inpl ement ed by a DSP or enbedded
| ogl cifd¢he ehanpelepettrames widelt Gamosize & sirallvnthan sheaftaraeisize

% ngd geYHG Artual 04 Pfﬁ‘_ﬁ%he% tﬁg hﬁ)g%el (0202159‘211%&? Vlﬁeo frarne size to

esi z devi‘ce, e au & '€hco

audkmﬂ&ahaai@wamﬁgmnanmdthe video data. The aud|o data
may be encoded according to an audi o conpression
nmet hod, such as adaptive multi-rate narrow band
(AVR-NB), or other techniques. For VT applications,
the video will permt viewing of a party to a VT
conference, and the audio will permt the speaking
voi ce of that party to be heard. [0027] In operation,
RTP/ UDP/ | P/ PPP conver si on nodul e 26 obtains video and
aud|o data packets from video encoder 20 and aud|o
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video delay target at 95% may be 200 ns. [0048] The
description bel ow descri bes new vi deo rate adaptation
wo e@hinsgees for video tel ephony applications, BCOSZE7/070006
vi deo conferencing and video sharing. These techni ques
are described with a CDVMA20002EV- DO Rev A network, but
ot her types of networksmay be used. These techni ques
address the problem of increased video del ay when
chann#lthe aradhélionstrdeddevider frbae siae ishaedRer thhid dItantangze
proposed net had i cross-layer optim zation design .
P ralﬂlﬁ& BE el DS (oISt the FBrse RS canseimedy the virtual
' p.an fromthe MAC | ayer 30 and

%%%9ﬁ2§g%ﬁgg%%gggég&?gﬂghggvideo encoder 20. The video
encoder 20 uses this information to nonitor RL

ndi tions and adjust its encodi rate according,t
fe. cRATRBHALS SATPIIAE A OB TSR AR B L nE 525 Abw
IRehctidne comiipsl ean effectively reduce average vi deo
delay by up to 94% and the 95 percentile delay (delay
val uedetetnhingawlre oha vivso deewdara r4diodinkiproteedi(RePYBYsHf
the vi,deo .packets transmtted.by.the encoder 20 a
o1 i SouBEEShE MSAERR bRt vhPG FRERE e o iR (uac)
mﬁagitions, assum ng that the RLP queue has unlimted
physi cal nenory to store video data. In addition, the
ef f ectijosBe detgapingdpovigHsadroeanimiationdp daseningy MAG paylpad
kilobits per second (kbps). The conputationa
conpl exity of the proposed nethod nmay be |low, so it
can besd thpdewenihed MAC payipad siké amt dn extitrack oftloivt @any
devi ces. [0051]. Correl.ation. between videq delay and.
FRRNEHSYIQR BRDOF RIS HAKS AP to e 1RR §imeperiof §Q S?tﬁlfn%e yideo
ggg&ﬁ%g&ion between (a) video delay (in mlliseconds
and divided by 100) of each franme according to the
ti me weehe titterniinedreidea thrgeghpotireidhe dekefrhned ewe pf thayeteo queue

information, e.g.,. video flow RLP queue .size.(in bytes
L BT e o Jerdinbpd p e Bhned-Bsip TS SEieEr e e Hom
|'i M t add 188 chdn@B1-MNGirhiaYEVideSOWRE sHBASEQRDI hividdo@int&ding rate.
is nmeasured in decibels (dBs) and limts the maxi num
possi bl e payl oad size of MAC | ayer packets. The | ower

ep r headr |iRLtation val i t.he, smal Jer
the MUFIRFASLERT BhyPhdh ot B the deterplifEL TR Ifuahout and
IewRterinhiRd tshie@fgltpdlico Jitac hemd RIMMalénth datei@ie MR%annel-
indicate the maximumrate that is allowed to be used
PenstrriaAg iidss figme siredBdhamseran adivstapnt fastam arich Gopiials how
H&gh B Jigdg mﬁe&éﬁﬂ% € Platsltd gﬁ%'ef iR headr oom and
I ndi cat es en channel conditions have degraded.
[0053] Fig. 3 shows a strong correlation between video

ow RLP queue sjze. and video delay. \Wen the RLP.
%b:eu_eTE? srbrstey e % Wt RN heneBPriStch
as ti pEsmahRAERthethd the GrafndREndrathd RAD fllfe %z@H Sedt& than a

Fig. 3. [0054] There is also a strong correlation
et iweenfrpowerze leashobbm | i i t ati on and vi deo del ay.

Wh t headr. dimtati A | 0 dB
ci r ol s RG-S AR RAVnbEhh Bepeg is Soflir P B ip R frame
sio¥BreshBRI, BEAEHIn @AM ARNthd FHahAdll @RstiSacdtiged RABESize is smaller

t hevi deo delay is.” Based on these observations, video
thapw fRO® Yreeeasisiined e visakbuffsadr oom | i nitati on seem

to be.y ful info i I Vi t -
adapt S Oh G Al Ses KRR Bt e fpreee
Renstr&inRiL bVING \Ransmarfer, shdnQB38fy] thd WundeEé@kenihed/ vide® frame size to
rate adaptation techniques are described to reduce
coried theeyidgp creding feerfédds use i nformation from | ower

| ayers such as the MAC and RLP. Either techni que can
be applied with different delay performance, depending
on what information can be obtained fromthe | ower

| ayers. [0057] The first technique is based solely on
video flow RLP queue size. The second technique is an
enhanced versi on based on both video fl ow RLP queue

s - o - e . — o



VTP underesti mates the true bandw dth of the channe

16. A(VTP) can al so be used to control video del ay
waecwondi4zy to different delay constraints fronmPCT/US2007/070006

different applications. For exanple, video

conferencing may use smaller %%l ues of A(VIP), while a

vi deo sharing application nmay use | arger val ues.

A(VTP) may be a constant or a variable. An exanpl e of

A( VTPf thschfelbyhesainddd88] frahepizd is grietethan the ftageie

frane,siﬁgf[0084] The frane.siﬁe i nformati on unit

404,

FIpUaRed PYitre itHe bubfer dhenrysigdhe framesize cppsifpined byghe virtual
. . , if Bnc h>Bn, 1 O

§€¢%3§§?m%?g%§@f&%ﬁ§§@h§q?%'the frame size constrained

by virtual buffer 416 with size Wh, b which is used to
t he avera%ed video bit rate. The virtual

ntrql
gﬁffegnffgmﬁ%§c EPiBPenent ed by nmenory and sof tware
execup edli®UnRpRIQSE BB laRFubge ddneigich itdatd viadPd4ia;ze
that is controlled to guarantee a good i mage quality.
[ 0086} first unisonfigmedio reonst # sieheltht Rddevidéeudus ande power

| .he fra size.nfo unit 4 i skip this

koo [Efialif AP Rl ot hudPnAG) 1R’ skl Rgwer
hewdeydndltithitatiOO®7dethend 4 MIYEC phylBad §154Q L@thic @BtcrRinked ADAC
sends the target frane size to the video rate control
paleadsize ang apesimaicrnd hawyngyoTansmission appertyrties 4rg given to video

vi de e . . . ’
BE e o R AP R U il Py g Lo TR B bt
theckghpquendabasiseioLhs sideblqucnicetitbheRYPde@r deda@yrminae a channel-
possiblg drawback.is that it reacts only after the

EFEHAGR] HEGP JAEGSHT: has caused video data buffered in

the RLEQHEWRIt T fse HOLBhECORL QMG PMeS Frhink sLE 8 ESHtR] a video
|l ong delay for the frane that Is already buffered in
timedRigRaguauke 410. [0089] Second Rate Adaptation

Techni qu 0090] . Fig., 6 .llustrates a secgnd.yate

adapt AU IEACREERhioGE e peenResTet SRRAE ikl and

data flows. In the second rate adaptation techni que, a
channel - constrai ned vi deo throughput estinmation unit

808 udbsapadites offaleinl Al Jprther comprieing: , power anplifier

(PA) headr limtation) fromthe MAC | ayer 612 to
estin%ygg@?%g%ﬂtﬁF%ughput. Thi s second techni que

pr oact khigl yhiesnifigatedso:( or predicts) video throughput

based on gomer headroom | i m tati on, jnstead of relying

on firstde whealgrdhg chanpgl-consferangd Wdeorirpne sige & greatcr than a
Si%ﬁm&%ﬂﬁﬂ%ﬁ%#ﬁyﬁﬁm %a.uses power headroomlimtation

as a flﬁ]tlng actor to determne the payl oad size of

MAC packiéths.chdiel-chanamlcd vales tfraaionsgat v igthater thamabig tyitnum
estjmati.on unjit 608 cquld al so use the power headrqom . .
i e &l%whf%h%lg_t FHerruns Vaeser he Stigmp LeTBBRREL BdpR Game size is
POWRTa)IBEAGR Q@ el st BhiPiinddiY £@kdu Kl@RE, not change
significantly between two corisecutive video franes.

[ 0091] Af therchaitricl-ednsrainkd tvhkeo drsinte s63:8s kmalwr thdnethe frame size

I nst ant anequs, MAC | 0oad,si ze before encodi.ng,a. .
f 1 apms e Qe VipRT TR g 55 B8 chinae EromirEd Vigap frame size
payb eastralitheviieo BMc@dingtratechgdvi deo throughput. In this

way, the unit 608 can determ ne the frane size nore
accur at éf theichannehreeonstiringé vidsy frameapjasi i greatedithag the frame size
ex Cc%ﬁsctka\ﬁ?eéiqoglt fc tvn%ta% Qvf?gr\/\ﬁl&k 15 tﬁ fra Os?z%] co%t?a?ne]d: b %E virtual
power headrdom I'rmtatioh and video tlI'Oow queue Size

[ 0QRBfer henabbmp eidco@nsdding fesl vi deo t hr oughput

estimation unit 608 queries the RLP |l ayer to get video

fl ow queue size and queries the MAC | ayer 612 to get

power headroom | i m tati on. The query frequency can be
every 66 ns. It is not necessary to use an audio tiner

in this second rate adaptation technique. The unit 608
may store power headroomlimtation and video flow RLP
gqueue size. [0094] Step 2 : CGet MAC payl oad size based

on table I ook-up [0095] The MAC | ayer 612 may
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protocols. 10. The nmethod of Claim2, further
conprising: determ ning whether the
w@banngl42const rai ned vi deo franme size is greatPCT/URZNT/E70006
m ni mum frane size threshold;if the
channel - constrai ned video fra#fk size is greater than
the m nimum frane size threshold, determ ning whether
t he channel -constrai ned video frane size is smaller
Bhan Anfapparetusicamprengtrai ned by a virtual buffer; if
t he channel -constrained video frane size j.s snal

: e
t han PRN&iPLanee sesfrdsotetiony t HEdin kpotasal @érl’,) layer;
t hen ' t - ' | . gi
e, g IRYIEL 0 M PRp LABA d2ekitono
HMaknédyecconst rai ned video frame size is greater than

the frane size copnstrained by the virtual. buffer, .the

o ng ERD PrisnieeRRe i eona hedro FindRet 1 iniAg pAC
b&y16NdisQ! the video encoding rate. 11. A nethod
conprising: determning a size of a video queue in a

r adi omichmsdopsothsclsterpRICR)M Adynayload etze endl AR agjireatpofleew many

eadr.oom | im tation froma medi.umaccess control.
S Ry e L
teowdber: M ne a MAC payl oad size; using the determ ned
MAC payl oad size and an estimate of how ma
i

n

t r ansHicaws oS fissietetmined addegrtbroyphiur apg the d@{f‘émmﬁ:daﬁlze of the

' i-od t ' ide - j .
L S T e L e
t he vindes tqueel eheichatined-cohsfrainey @idebdratiet @xatorveniol a video
channel - constrai ned video franme size; and using the
EHQHRE @ Const r ai ned video frane size to control a
vi deo encoding rate. 12. The nethod of Caim 11,
wherein using the determ ned video throughput and the
deternmi ned size of the video queue in the RLP layer to
determ ne a channel constrai ned video frame size
further uses an adjustnent factor, which controls how
much the video encoding rate reacts to channe
conditions. 13. The nethod of Claim 12, wherein the
adj ustnment factor has a first value for video
conferencing and a second val ue for video sharing. 14.
The nmethod of Claim 11, further conprising:
det ermi ni ng whet her the channel - constrai ned vi deo
frane size is greater than a mninmumfrane size
threshold; if the channel -constrained video frame size
is greater than the m ninmumfrane size threshold,
det ermi ni ng whet her the channel - constrai ned vi deo
frame size is smaller than a frame size constrai ned by
a virtual buffer; if the channel-constrained video
frame size is smaller than the frame size constrained
by the virtual buffer, then using the
channel - constrai ned video frane size to control the
vi deo encoding rate; and if the channel -constrained
video frane size is greater than the frame size
constrained by the virtual buffer, then using the
frame size constrained by the virtual buffer to
control the video encoding rate. 15. The nethod of
Claim1l, further conprising: using the video encodi ng
rate to encode video; and transnmitting the encoded
vi deo across a w rel ess channel using Code D vision
Mul tiple Access Evolution Data Optim zed Revision A
(CDVA EV-DO Rev A) protocols. 16. The nmethod of C aim
11, wherein the video queue is assigned to only store
vi deo packets. 17. An apparatus conprising a
machi ne-readabl e nenory storing a set of instructions
configured to: determne a first size Vn of a video
queue in a radio link protocol (RLP) layer at a first
time tn based on a video frane rate; determne a
second size Vmof the video queue at a second tine tm
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