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COVALENT DI ABODI ES AND USES THEREOF [ 0001] This

Application clainms the benefit of U S. Patent
wo\ppbie@té ons Serial Nos. 61/019,051 (filed JaPUED$2048/067179

2008) and 60/945,523 (filed June 21, 2007), both of

whi ch applications are herein incorporated by

reference in thir entirety. 1. FIELD OF THE | NVENTI ON

[ 0002] The present invention is directed to di abody

mol ecul es amMMEJJEID QEPAFTERNING ArABSERATH a

variety of diseases and disorders, including

i mmunol ogi cal di sorders and cancers. The di abody

mol ecul es QROSSREFNRBENCENT G RAIA BED APPI2EATIONO

pol ypepti de chains that associate to format |east two

epi tope binding sites, which nmay recogni ze the sane or
Thihi eppbeation ckgpins pperty tAAHS tRrowiaiongl, Pattm A@pil@amesSembee

ORI e 9 b SRS SH  ShSH TSR B Pl

heiehigi ns of the di abody nol ecul e may be coval ently bound
t hr ough non-pepti de bond coval ent bonds, such as, but
not limted to, disulfide bonding of cysteine residues
| ocat ed within each pol ypepiklde chain. In particular
enbodi nents, the diabody nol ecul es of the present
I nvention fyrther conprise an Fc regio whi ch

This fisclRsge is e B PEIRATATOP Of & PBUCT BRI dUTY shiigetllized

patiDh &5 € sutRtraBACKGROUND OF THE | NVENTI ON [0003] The
design of coval ent dlabodles |s based on the single
chaln Fv construct (scFv) er et al. (1993)

"Di abodies ': Small BiRBAC Q&ﬁ%ﬂ& specific Antibody

Fragments,” Proc. Natl. Acad. Sci. USA 90: 6444-6448;

herei n i ncor reference in |ts ntlret
Folffutforg el sl ST en 0 & o R 08 L R R e Rt
mahefaaiue@lﬁ %Poo%@sfé@r @bﬁd&ﬁw RORkrELST #fi@bdGe nb defforett@d can also

i ght chai n and heavy chain, respectively.

require small st p@tferlatng ahﬂt pBvEYes i cghduqtmutrﬁcen@le@trpla&stdemﬁmon isa
pla\r}ﬁgv oeﬁ%o'?iﬁtisl ntflsg ?1?%1 fglﬁ tél% g%ﬁric%Hloﬁa of %cgée %ra c }&:an gesglf'lih\él‘ch%?lgstry and
prdcBg cfrldchorys ddpdsition hidisden e&ﬂé@hﬁ&&%ﬁﬁﬁk&kbﬁh@ ttime, and is C%enerally

conprises a VL and VH donmai n of an anti body cont ai ne
Cmmﬁwﬁn§bﬁﬁﬁédﬁélypeptlde chai n wherein the donai ns are

separated by a flexible linker of sufficient Iength to

al l ow sel f-assenbly of t mains into a

functional epitope bindlﬁgméw@%gngere sel f assenbly

of the is inpossible due to a linker of insufficient
Dlic%gga i { heSod b pRARA shistAd A 1ﬁ§lhgesrtﬁ§ m@ a'§§9 apptmg an

of the scFv constructsSinteract with each her to form
organisi opaipesitiombheiog ke jonizablodubstitugrien & mwdnteagmd |pa11t¢rn gnto a

of the other (revie

sty R pet i B s BERSET IS o el RtbsB S onic

spddidsi bodi es, " Acta Pharmacol. Sin. 26:649-658).

Moreover, addition of a cysteine residue to the

c-terninus of the construct has been show to all ow

disulfide bonding of the polypeptide chains, '
Diselesoil lis zinpthod loé geresatingi argetdi prsternvpnth osubstratethitanglngdes the steps

of ?,Rﬂlglgé :gz)ri%éléc co&%a)sﬂ %@eftgtrél che{s zg}cocflicigl%‘%‘)ts) i %h{?gltatgmﬁned pattern

onfdl SddibktkAE polyik@thidintht ofdafi RIoalReioAWi SV Shdigti S ebihi Ghe
Cbnjugatlon And Radi ol abel i ng For Tunor Tangetln%

polAsmrliz PLZBHS compmrlb@n WER 10n9@§ waggat least:531degreps C, performing

10nS ecgrge be @e{gﬁléé/ 01 egd &%H?lc géan%l Vgilrd l%gh c%nt%lmng a silver

also a blspeC|f|c nDIecuIe nay be constructed. [0004]
Bi val ent di abodi es have wi delrangi ng applications

i ncl udi ng therapy and i mmunodi agnosi s. Bi val ency
allows for great flexibility in the design and

engi neering of diabody in various applications,
prOV|d|ng enhanced aV|d|ty to nultlnerlc antlgens t he
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There are three known FcgRs, designated FcgRI (CD64),
FcgRI1 (CD32), and FcgRI 11 (CD16). The three receptors
wae@emovoded by di stinct genes; however, the erR@BEHSIN0&067179
honol ogy between the three fam |y nenbers suggest they
arose froma comon progenitor perhaps by gene
duplication. [0009 chRII(CD32) [ 0010]. .FcgRI'I
salf mﬂ@grﬁ@e igpexgimnged polimegEed orgwp P@meosgm%@&mnéaeﬁéwter and

I

perffinfil PBPIO b AATRLEH Tt bR el pdyiBlzcd organic
compesitimst w del y expressed FcgR, present on al

hemat opoi etic cells, including nonocytes, nacrophages,

.B.cells, NK cel.ls, neutrophils, mast .cells, and :
Digae et methpd GRpfHoRNEE 8 it el clia G wBbinehan oreanic
coﬂlﬁ&én@&ﬁhdvﬁlg dSioh7HMB @%s@i‘ﬂléln{ fh J)% G tBGhiGEP At cANEN D BREBstrate;

a much [ ower affinity for G than FcgRlI. There are
ringihg dw maﬁﬁnd S@lgsmte gn@rfegnl(ngo@;bechAngdﬂa@Wbem tBe ionizable

n a
sSSP 8Cei oI et 5 e PP SR R Rfming
clet i@ csydcppdiasiIdb e tHas®cRchadfcdFuBhitdte;And Rhsing IR dubBtrate.
create two functionally heterogenous responses to
receptor l|igation. The fundanental difference is that
Digglpscdis as@fs@pﬁpf pittqring @ spbitiatectpt 1apla¢68s4p@}yamg #ipdiation curable
a
org RS oRbob o) 3 SFRLLNELAR HED AR RORGRGK bRSS: Rfposition
removingdiheanyursd goalos,to éorgl 3 patteim bf 4 cwrgd Begaeicl cornposmon and

cti.vation. [0012 1 01
PeriHRe fAch %t?k? Eii‘f‘slo}i‘} C@& 21‘{‘% “é’} Ygﬂd‘fl QNI ppacies-
ranges between 40 and 80 kDa in nouse and nman. Two
AnfHHIBB 1€ NRRuIRE & QElR trhMOa bERRRES dRhiSic c&%&hﬂlé ’an@ﬁ patterned
i ntegral nenbrane glycoproteln and FcgRI Il B,
megalje eayinghvkgpiatthepdticirmdgirgaiic quqsulqnnk e@ivev@i \sdtb the patterned
me@lﬁ%?oaaﬁlgg go%ﬁ neane 0 Cegarldrlg ?}eaﬁﬂreﬁﬁl‘nﬁ RI I I e ge%ﬁ’]ﬁ%atéﬁ t a width
thas Lsrdd Cdabit aa;louch Q,fnaxﬁid% rah8 i Ie8st @0 tnifn B@ﬁ h A<1>§o dlbt&o&ti ey subbﬁ/@rticles
FcgRs. Like FcgRIl, FcgRIIl binds 1gG with | ow
wharety fhiemyetalig cosmgdian thlﬁl@eéwﬁ?éé%h oty Ao

extracellular Ig-like domains. FcgRII1Ais expressed

cor . The e RERCRIERAT R S IR ARIRGS own (o

be expressed only in human neutrophils. [0014]
Figar@ D Alshgct BE @k’&ﬂfplgﬁgﬁ@mﬁc@%};cl&% meRSt.i vating and
I nhibitory signals are transduced through the FcgRs
followng ligation. These dianetrically opposing
Figugng tliustigtes as oxamplagrimethediet dipdesediberfegt-ences anong t he
different receptor isoforns. Two di stinct domains
s of the
Fi b e R L e
activation notifs (I TAMs) or inmunoreceptor tyrosine
Figvas ¢ dlustrhtch b sasyratvotficf s n{ckildMyclased dorin fiasrbetiperformed thereon.
different responses. The recruitnent of different

gl SBMPELS R AR B BB ap St o the

| TAMcont ai ni ng FcgR conpl exes include FcgRl, FcgRIIA,
Fidue&al ¥ cbMREEas pbriot enthaicRémglasomBtheX @8scEiBbd/in Example 1.
I ncl ude FcgRIIB. FOOlG] Human neutrophils express the
FcgRI I A gene. FcgRII A clusterln? via j nmune conplexes
Fl%lre Lpand 1 itlustte Bisagsubtrafdae exeanilany nassharkdeseiboddn Esgmpls 2-
| TAMs al ong with receptor-associ ated ki nases whi ch
facilitate | TAM phosphoryl ati on. | TAM phosphoryl ati on
serves as a docking site for Syk kinase, activation of
which results in activation-8f downstream substrates
{e.g., PI3K). Cellular activation |leads to rel ease of
proinflannatory nmedi ators. [0017] The FcgRII B gene is
expressed on B | ynphocytes; its extracellular domain
|s 9696|dent|cal to chRIIA and blnds IgG conplexes |n

o, . o o o
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an Fc domain or portion thereof, which first and
second domai ns are covalently |linked such that the
wo 200900@nd second domai ns do not associ ate t o POY/IS208/067179
epi tope binding site; which second pol ypeptide chain
conprises (i) a fourth donain conprising a binding
region of a light chain variable domain of the second
Flgurm& Hb@rré%&rheﬁemoz“)the exemplagy mpathesd dpserbad ie dprpkihg a
bi ndi ng region of a heavy chain variable domain of the
n .
Figglies, 00vs SRR Yolbn, S0 Chodla RbdpepBLDy
Examplefd. ft h domai ns are coval ently |inked such that the
fourth and fifth domains do not associate to form an

. epi tope bindi. and erei n.the o
Fish DBt PR SR S RaTum v AT dhscrbed i Exle .
covalently linked, with the proviso that the coval ent
link is not a peptyggTng@DD@g@@Hﬂjbpﬁ first domain
and the fifth domain associate to forma first binding
site (VLI)(VH) that binds the first epitope;wherein
It it ebeseriertbodicthat omnbadinémebdyoud twhatdaraantiassblodrate doatemplated
forma second bindi ng S|te (VL2) (VH2) t bi nds .t he
NGy RE H@&Ft“ﬁﬁ“@m {e3L fFam tsrcabTorewHE ?%ﬁrgsenf digclosure. The
C vial if c
f°1§"ﬁ§§5$taflﬁ‘fé§ﬁﬂ1%,{b§bo SF/BfélSrg fasl%glt Er?goreacglgéﬁ 1|ﬁ gqgﬁ1§1ﬁg SHfE!
nDIecuIes each di abody nol ecul e conprising a first
Allgsientifig @n@mhmgalyggmusd@ herami have mq:ianimg$ i:qrrgmonly used in the art

pol ypept.i de cha ses
un g B RssG P BR AT FE TR b i Reip e GTR Dt wperptanding
of Earmi Rraf udffidg@bntiyWa/18 ah@ Bt riod ndchd th lﬁlﬁﬁﬁl'efsb@pefcﬂTth@present
first epitope, (ii) a second domain conprising a
dislopgieng regi on of a heavy chain variable donmain of a
second i mmunogl obulin (VH2) specific for a second
) n
U3l YRR R0l b AR AR e n by nd physicl
praghorties msedalneha:sptaiﬁemmdryaﬂdl cﬂlzklmd asaiorbetundtrstood afs bemg nanidfied in
second domai ns do nat assoc 0 forn1 |to
all pstrgrerPysihe et oy C%ré&g%a uBiﬂSwémar Hfogtrary, the
nuGeARI b8@eldry s Bt the @cﬁ@?dlﬁ%%eﬁfch§érp&@atﬁbﬁ% AM8ms are
region of a light chain variable domain of the second
approxmrdighothat ¢an vax @pending upan fhefdeknr@bprapfrrtlcmqughtstprbg ohtained

i ndin egi on of a. heav hai n | e. domai n of the
by AiohS SO RGPS P ARE s e Re§ Rl et b o n
conprising at | east one cysteine reS|due whi ch fourth

Thardtithiidd &f K@ficabraas® unabeintslivclhddkgichusabehs @Balmédwlthm
fourth and fifth domai ns do not associate to forma

thag pinge peg-bli 19 mgludes b1 5ar2d2«76ﬁe°r Si 4, thands raggl any range Within that
Hm% gl ypeptide chain and the second pol ypeptide chain of
ach di abody nol ecule are covalently linked, with the
proviso that the covalent link is not a peptlde bond,;
Aswhei mi thistshecificati®nh add thei appamdtdtcheamt,j the kingdamafonmefa’s éiﬂlﬁ’ and
J,abody nol ecul.e associ at orma fir t bi ndi
“thg} P PRy ?fxm%mma B RaErtfeleRnis fnlg finlgi; P pentCijieliigy dlictates
otHeR@isS 88 NGL AR Bpi¥ehatibs ah PHE LBpJRIEE 'cﬁurﬁﬁ 1R2&Hn “or” is
di abody nol ecul e associate to forma second bi ndi ng
ge@raléf ¢Envplay¢dvipdls seimstindliididg “arvors ententithe poniopecledriyoRahtes
; et ot her enbodi nents, the present invention is
Olﬁ Eted to a coval ent tetrapeC|f|c di abody, which
di abody is a dinmer of diabody nol ecules, the first
di abody nol ecul e conprising a first and a second
pol ypeptide chain, which first polypeptide chain
conprises (i) a first domain conpri sing a binding
region of a light chain varrdble domain of a first
i mmunogl obulin (VLI) specific for a first epitope,
(ii) a second domain conprising a binding region of a
heavy chain variable domain of a second i munogl obul i n
(VHQ) speC|f|c for a second epltope and (|||) a thlrd
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between the first and second pol ypepti de chains are
| ocated wthin the third and si xt hdomai ns,
w0 2®peeivel y. In a particul ar aspect of this PCT/US2008/067179
enbodi nent, the third domain of the first polypeptide
chain conprises the Ctermnal 6 am no acids of the
~human kappa i ght chai n, FNRGEC (SEg I D NO 23), which
Disclased Bershils daerthyd efiattammiingn? sbisdats e Haliiping assoytraty sgnerally
| o . . ' .
rofgd o p kORI LA RRlch Mook Rrh S8R RO thickidS Tnthg
emBodiatent, patterfingra substeate ckn grhetalig réfarmar featopaof thintr and thicker
chain, FNRGEC.(SEQ I D NO 23), which can he encoded b
regiefs- %Pﬂ%g{f%‘?%&@’éwfétﬁ@én& SEYSIHC aSnerilhy ?e?f_ffﬁ (s¢qafipg onty
sclBR0d ReTonROPE GlbsthtclitiSa BIARQAN MBI sc1dchQ Ireée‘i'oﬁéj_céiiloémitﬁ‘t Plegular
the first pol ypeptide chain conprises the amno acid
or spqieEcEoVERKSO ah SErQet OnNE: Fidptratder tanden farranganient hi tlpe
d in of a huma and whi.ch can be.encoded by.1hge .
sl e e BTG AL (T 6] TePP TR o TR cesien
whth ih8lgeseiFIads RPimetrl 0@ répextiny; hap®i. M Phttdri@l 86PAEmay have
pol ypeptide chalin conprises the am no aci d sequence
maygERKSCOISROC RN 7Dy subjtietosatfage, onitiney dxisiga nefaprtfian one
f human .| a whi ch n n the .
resfn SR Bt bR R i YRR Y el
regddnstofitise sibkedé sifice. t he third domain of the first
pol ypepti de chain conprises the Ctermnal 6 am no
aci ds of the human kappa |ight chain, FNRGEC (SEQ |ID .
Thygypbypte thaids F‘lﬁlézrégil&ﬁ i SrsiT%s%OSqu Ee@@&m&ﬂﬁé 2y agmlq that is
isCIAal bh I 22 b B RHER €A ihQ
oA SO BB 3900 0y R RN VBRSE (0 b
metiontaiistlobd hbeisendedlopdily pepgiddén sdma¢ embadipents e stisstrate can

C-terpin am.no acids of the human kappa,li ght )
be gaif A Mok TRy B RS syt ) B PR it include.
but 26 nbi Kisifte PO WRARRHL 148 1&daai n conpri ses the am no acid
sequence VEPKSC (SEQ ID NO 79). In yet other aspects
of this enbodiment, the third domain of the first

Thp syBpgetstcad alse thaipreresdram e pobymecr Qraderial pamose tan pae polymer

j ds i in D
B e T N s
arcafvalimid iRthsadphstd pgemdsmiixamplad of theemoplagaiodydérs include,

this embodj nent, the sixth donmmin of the second

butpse podniterbtoc Ry AlclBrpPiveey atee POy RBIdSH PRAIY CETORES

e ® ol Ren AR % .F"r’n\f‘i@F&éﬁ%lt'
poﬁﬁ%%%?grgﬁg fﬁe tﬁ?%ggﬁg%g%%a%f ?ﬁ%gffrs pgTypepJ%%gc
polyheirsninclodp polyethylehe, folypgepydarapolystireny giolytedrylastheatkte),
of this epbodinment, the. third .damain of the first
poSbtbiais SHRSaAP T et insb ShPHAS e Breivisnt Terebffate) (PET),
L5100 ndphthaly ARRENd 1@y 1ABR MyorfdIRGEC (SEQ | D
poﬁg FiZig)e; I};\atrlid tahgégkwhﬂg%pna%’(% Sf the fi rlsé'?GEol ypepti de
chain conprises an Fc domain, or portion thereof. In
The substraistoae plsa dp eeepsragfirarnip glaspitstiried mlass CA@Mgs e¢ramics,
R o BSOS RO T SO TRR BBk ot v
linfifaaité) ,silfchiRGEerfh S s PhdNph3, and@bkhitdpenides.r dlado b@rhimidfthat
. the first polypeptide chain conprises an Fc donmain, or
inchpdera @ystalHeedopicrosgiyopmg canplyer heapscBhBysHbsEpe snaterppds. Glass-
. . ; fir :
cor T R R R ol Bl PRESILS SR ARGRY it
Subgatsedn alsd snaedcaferdniies. f Exasiplessefanofill osramius ek ladenmdi des,
on the first pol ypeptide chain and outside of the
fourth, fifth and sixth domain on the second
pol ypeptide chain. In particular, the cysteine residue
on the first polypeptide chaffn can be N-termnal to
the first domain or can be Ctermnal to the first
domai n. The cysteine residue on the first polypeptide
chain can be N-termnal to the second donmain or can be
Cternmnal to the second donain. The cysteine residue

I L
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epi tope binding site; and wherein the first
pol ypepti de chain and the second pol ypepti de chai n of
weaekoaioabody nol ecul e are coval ently |inked, RET/HS100&067179
proviso that the covalent Iink is not a peptide bond,
wherein the first domain and the fifth domain of each
_di abody nol ecul e associate to forma first bindin
nitgdese berigas) qudiqasbidgsaPubisiraigs ceelse m&tdeéﬁmtcep@éct%é%@mles of

: q . '
s B O TR B Bt Bl BTl TR GBS inery
cormpdendg WE Ly §uH2 hind GadupbV helsmthis, 5eay rdmepinidspd Grp@PHL ind
i Y k0050 USSR e SRS bR mor
thag!oﬁggfﬁ\és bSmaeHhIERc1fing! RRAEY lil;ﬂ%@{t?ouﬂgﬁ%e dibhgschil ag&e. For

i abody nol ecul e conprising a firs a secon
exqroply,pepstraies @hanaydorhicohcdndustor pyktppeph iadeatotgadia glass or
or risesl(i) a first domain conprising a binding
i BABf-a 1ight chain variable domain of a first
i mmunogl obulin (VLI) specific for a first epitope,
Thé bhrticalab 8$6 0E s ERFRic Mititi2EPEAnHeNBosenttabel 1gedseRi ARt ¢ a Rumber of
heavy chain vari able domain of a second i mmunogl obul in
factoppiancladiag ibpt rotflippited te.cbe Aefteaping apsehasibat(willibe wilized, the final
/ L an E . " ; of .
op{iRTRNpERTRRCE it SBE SRIELE of oRBLLLAR ST e
such that the first and second domai ns do not
FlGst dbisattes bocfanplagmehod ofyeatiormog mgutsirhie tikadnobndes @istep of
the third domain is | ocated . N-term nal. to.bothﬁ%he .
apRly NG (AN QE#E NCURPSE QB RYNGSHEPHZ2 A DRKIUER 18 @Pgrtftermined
patReh YRERL LulSrA0 2B HQTRIDRESerk ktep ¥F hOAYSting R8I hange between
conprising a binding region of a Iight chain varlg%le
thedomaibic efbstivensacomdonimsperagyl dul i n (VL2), (ii) a
fifth domain conprising a binding region of a heavy
g R P YRR o TR et b B TERR tedldp o
predBergst ?hﬂ&ﬁﬁ eafodiigibstrdie,CIN0f @nriehicandplidhbd Dsid@ Ry RShnique
are covalently linked such that the fourth and fifth
knesirn one fokidlon thayb&rapalying & erprosHiossIntop subSITAGiRg
ite: . r e irs | ti ai . e .
Pl e FhE ol RE bl g B CHARR copofiaBh Raig ah hizabie
sulishiaicpt inwi [goddtératinddymtteovalte atsubstmaice is slsootfe@eprpicree as
lgond; wherein the first domain and the fifth donpin. .
PRI QPPOPIHOR B frPedpierained PR gnig; 4 WORHALS-) PUeP) skikh it the art,
haBhH AL shdciflatiOR! WIRR: awdAes £ dhich b & cBFIG A AR LB yaNgkd in
the fourth domain associate to forma second bindi ng
thisstee (VL2) (VH2) that binds the second epitope; and the
second di abody nol ecul e conprises a first and a second

ol ypeptide chain, which first | ypept i d hai n .
ExBORNRTERA 5 T8 ot Gl YRR PG Rt timiea o
dicf @ties) seinpang, intlblo-1epRadatiod ed S g A OUBRI aB il jeBpiiftingy, scribing,

i mmunogl obul1n (VL3) specific for a third epitope
scregr priggingepdisngdiarearap bopsipe. ahasmakiirarsferelgp@rndiced thermal

- ' [ [ a f h I i
SR VPR AR e, LU TS8R «
stef offapplyiagARLIposigoam Fpredommnined patpom bhtorn subsreofncludes

which first and second donai.ns are cavalently |inked
stampEg, ket RTHRING; migro-dls¥ograntyn AripdRE MHSog 8P ion, laser induced

' mAan epitope binding site and wherein

ﬂx?%iﬂ?ﬁ?%%,%%ﬁ%?&ﬁ%% | ocated N-ternminal to both the

first domain and second domai n; and whi ch second

pol ypepti de chain conprises (i) a fourth domain

conprising a binding region of a light chain variable

domai n of the fourth i munogPobulin (VL4), (ii) a

fifth domain conprising a binding region of a heavy

chain variabl e domain of the third i nmmunogl obulin

(WVH3), and (iii) a sixth domain conprising at | east

one cysteine residue, which fourth and fifth domains

o o o g . I Y 1 £ " £ 11
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pat hogeni ¢ antigen can be a tunor antigen, a bacteri al
antigen, a viral antigen, or an autoi nmune anti gen.
wEx@apd@ty pat hogeni ¢ antigens include, but arBCHU$2008/067179
limted to |ipopol ysaccharide, viral antigens sel ected
fromthe group consisting of viral antigens from hunman
i munodefi ci ency_virus, Adenovirus, Respiratory
In @aNafipas thy stensof applsing\p FemRASHing in@ ryedetemneggttem quiza

sul%ﬁi%e%gsc‘ﬁotqwﬁolbgw ‘B’tr CtWelﬂlIIOQ'CGS ﬁéﬂl%g?rﬁ i eeg%n(t%b%%e. For

and col ['agen era nic an
exdrspla, memmpllaryzem‘@pchmt:mtg,eamtep cmf #pprieg ecasmplosampemta predeterrnined
wher e one.e i .bi ndi ite is.specific
pattﬁm PRt in 2 Qight lcatlwa?%ag@ lperi fgﬁ %[s)ft)aétemmg of

fﬁfll epfﬂl}%ﬁﬂ)%@'a R 8L 1%?&1, udi ng aut oi mmune

an idgens. In yet another preferred aspect, where one
epitope binding site is specific for CD32B, the other
In @perappee. tharwtemof anplyng s celpeeﬁlmmmfwe@tgmpmdmtem @nto a

f 519) ts, t

s e 0 R T R R i P Bl o RS R ercate o
patsiBf £ eb ?os‘l@csn SX 2B sate QN BIusiitt @ BNF G THE fiikt Bep & this

specific tor an activating Fc receptor while the other
exqr&plgtﬁye:mqs&mbtdewpnlﬁng Birediptjornruralde erpapic compogtipgfo a
sub%ﬁgg%l%ﬂ% 3 g?ttt&g lgi act&?g% amhsetfglg}oﬁl&l cﬁq I)txﬁgmg'cﬁtnkgﬁtlon 102,

neu I'zI'ng ® no

and theh r@doing tlﬁlﬁtcﬂﬂ&d pEﬁﬁ)nth) fohérsd pifidre oKfa twsd of 28@8Jonlposition

ef anot her odlnent of t{he present |nvent|on t he
10% %tfélomee%iro tRBIYIHL R AR AN B TercEAmiTy dinaggin cgn be

ad\ya%[ &Yslffltllgiea% Qﬁ ?&é%s%hat’%?&ﬁfr%l Hadthe & 1cati0n of
ent  nvention 1§ direc to a nethod for treating
uhavdﬂ@éﬁeérahmunsorder conprising adnm nistering to a
patient in need thereof an effective anount of a

' b di t h ti
b Dol niLate Sonel Biiiing et bt Papogfon 101
caIDBé RROBRIiSheayi B MactEaih o BRHnBBF bR M BERIFESRAMIAN but not

the surface of a cancer cell or on the surface of a
linitge tepoatine arcthads; seh am spiarotags knifheoagngdrar Bopaidigngravure

. ‘. o Fe
cofishop pRRHERAE b AlnePal GFAER: Phe u et fapte portion of
thetirg@d¢ esmpaditéonnEI2hvad bt atcdnigzhédigsing 8lrfieana bidcking material

di sorder conpri sjng adntnlsterln to a patient in need
whighaydlgtlogrondy petiony af télﬁ@t&%n%@na)oam@eé@ gutsr T4F apidigyps can be
oGP R B R NE R (1O R TR 4R g affecting the
radidtioarbldukig mgteﬁaltw tha 1tsq]ms iaflow tlicoorg@iit 64mppHleDio durc. In one

m%g% anot her enbodi men t he |nvj§%|on is directed to a
IRSGS s S HRG af It ortdrkeidhe 8rgtaBICaCOB‘é’PHHB’é finbe

acc%%{ﬁhgﬁéh SPMRIAiS) DehdBRBh 'Blo%kﬁ{g' rﬁ&teltlzﬁ tRat I@@éﬁs@ﬁﬁm i #88Cwhere
here an "ef fective anount a coval ent di abody or

thecmtﬁatne\mll wtimbstiyens| dbalsep @f renieyingithenmicwnd pprionte farm the

t | east . one binding,.si IS ecifigc fqr CD32B
pafnofEia SEnS, SbiraiR 16 b PERShmbfivied by o g f St in
an RRIBHGRE kSlvant e Portlos 85MEGkgan®f cdnfjositRiRdiafedlired twilBbe

pat hogeni c antigen can be an all ergen or another

CfQﬁﬁlUé(é |2adtleerolyi @Fo bl thersglventa dsrcrs theartiang of hechiganc
I d, ti
COI%B(?SI‘I‘[? %Etear%( gﬁﬁ&g&gwﬁpn& b%%?&rs@ggeeﬁt anldnxgﬁln ?ere[ro%) 6&' Loltﬂﬁe in the
soN@ﬁected to a nethod for detOX|f|cat|on conpri si ng
adm nistering to a patient in need thereof an
ef fective anount of a coval ent di abody or di abody
nol ecul e of the invention, in which at | east one
binding site is specific for a cell surface marker and
at | east one other binding sPte is specific for a
toxin. In particul ar aspects, the diabody of the
i nvention adm nistered is one where one binding site
is specific for a cell surface marker such as an Fc
and theother blndlng S|te |s speC|f|c for a bacterlm

o o oy o - Y
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framewor k resi dues may al so contact antigen). Thus,

the VL and VH domai ns have the structure n-FR, CDR,
WO-RDIOE@DRR, FR3, CDR3, FR4-C. . [0047] \When r ePE&r/D52008/067179

to binding proteins or antibodies (as broadly defined

herein), the assignment of amno acids to each domain

is in accordance with the definitions of Kabat, )
Apghiitten e@BPestiqnrig pdirpdetamingdmaiemayite a pulsheieusig techniques such

[ | Lt [P

o5 IR0 Q3R o ARl MU S, R oL kel 1od R of sl in
thetdne haeih g readhiea gyecifidhtibn.ght chai ns of i nmunogl obul i ns

are designated by the position of an anino acid in the

chai n. bat descri bed nuner qus am no.aci d sequences )
ASERUH DO BETSNEBAY A ATOP GG 6oR ] law@@ﬁ%%%img an organic
coRPOHENER of REJ 8GRI QURHEALEhto 8RGLRBR]. IASHe BmbESHIHE organic

nunmber to each ami no acid. Rabat's nunbering schene is
corprosetatisihas aroutdimeil borgineare matiationgdupabdeloiganigicgmpositions.

ompendi um by al i gni ng. the antibody, in _question wt .
RafEBE PN RamE bl ikt BB RO B4 o Broiyflhea vie
radiRioa@TaLY ¥Bd, MAludtheaBédil ratiMtBnMEBVh@diafion, 2a8 $icgtbMBeam (c-

resi due nunbers has becone standard in the field and
begrepgiiagion.dénexempgraiisgon evighlcareaniuraranasiionses inaleiesn
oréﬁﬂicdéogé)%giﬁgﬁ iy ‘is' (Rl?éjd':\ﬁﬁh U\F&ldra(?l'oﬂg If Qﬂ %rrﬂp‘ie %E} or%anic

umani zed vari ants. For exanple, an amno acid a
coppaditiorothatbdndle vailibethBgrecianictdoehybel radibtiochiaalsicoccupi es

the equivalent position to an amno acid at position

50 of. a nmouse antibody |.j.ght. chain. 048] As ysed
Aanégaé}l‘h?Offll_’@lttoé]rtﬁ?“'%gg’@;‘/‘“l}%%ﬂ Bpreip ge%@i’v_ tgluger ?tﬁ%a%f e polymer
prélag%&y thaNAb R d& arfidniZ85% M sHARHY - WhercaRe bfgaﬁfétcgnilibéﬁi'tigﬁs are

'gG the heavy chain conprises the i munogl obulin
radgaroni cusabld-pre@Ht compegeonsOHR camgogitien gditeralyghodutles dt deast one

LR BT PO ARl Ao
ColkpRsitioRd thal can IRAMEAELEereih cBh alse imtGud¥f onleBranmé 9@1?;%1%& precursors

Interest , 5th Ed. Public Health Service, NH , .
that dg gaf incladppeipgiapblersubstivenat Semperganis aynnositiepethgeaye utilized

" . ; " f : i f
e S R G, R G PR MO
sulsagisen ars aclom ahdpsigmbriproukeGhattdoag eot ibtiddamndioatable

domai ns_are shown in FIGS. | A andl B as descr| bed ,
subshiycat. Sanesadiahion ferapls oxgagdc RRPasEion thtpirgitiigpdihercin generally
e R ol Jeg R P oM Bl Aol fast one
polyeguericaesonthatl dpER not ig Gddamd idni@hlel stbstitpas; adet ddastgmed

with.the 1gd sequence by placing the first and | ast
PhipWitiatole resi dues of the respective hingeregions,

which formthe inter-heavy chain S-S bonds, in the
OrSANEcdRSdsitioRR $hat EA bd fliZed Bredéhn! H¢S3inBliuBY BrofEBRR Bne polymer

not all residues are nunbered by the EU i ndex. [0049?
prephsor thahigeludespnonnizable swhstigenty o]}p;tgjomposlgogsehﬁéf,ngg ingre than one
ol PR BTRETR Phiah 2 SRk RGhE ol RS Slo R
prd3ui¥en caf GhclidcngdiffeRgt polymsr sidomsor porfdrGa differC@fbmoable

acid residues in FIG 1A are nunbered according _to the
subgtignt, oy & dkgrent o hygeer PESHBAE PYHoB pRd A ditfeent denigabdesubgijtuent.
In OGRS S e Rl XA £l BRI DL boBbosition
thePoBhérpascursors b isade poskihd ofigolgscs pi@anrsom tikedt Gan bdcured by

[ 0050] As used herein, the term"Fc region," "Fc

domai n" or anal ogous terns are used to define a

C-terminal region of an 1gG heavy chain. An exanple of

the anmino acid sequence contai-ning the human 1gd is

shown in FIG [B. Although boundaries nmay vary

slightly, as nunbered according to the Kabat system

the Fc domain extends fromamno acid 231 to am no

acid 447 (amno acid residues in FIG |B are nunbered

o N a o 'YV e e 1 o~ T~ o -
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condition in a subject characterized by cellular,
ti ssue and/or organ injury caused by an i mmunol ogic
wo zwendomn of the subject to its own cells, tisBUBEES2008/067179
and/ or organs. The tern1"inf|annatory di sease" is used
i nterchangeably with the term"inflammuatory di sorder”
to refer to a condition in a subject characterized by,
thej appligationof sxliatipneyhandpslydedingrirdiation syAMaOrERic composition.
I
PofileP pIETUR i Bafl B SRty P dbfichRln, MRa@ERAFREhA0 WL Bt are
partiallg earetd py alre aipﬂloatmmﬂfeadiamr. d@lrganﬂ:' Icumpomeomsahat need not be
di sorder characteri zed s h aut of nmune and
ra 13&@&%??&’?%?%9 ay'y B“g}’@“ P1e618; 8‘}“ P% 1556!)‘1%5@}5? %“g%equent
pr&@&%ﬁr&sst I%ﬁswlﬂﬁ?glet%ﬁﬁs%lafb AdsRe g@cfe@ﬁe?i dr@arR® l:é’rﬁﬁ&tltﬁcfiileare subjected
chai ns having al nost identic am no-acl d sequence,
to.f or exanpl e, including chains having one or nore am no
acid differences, preferably conservative amno acid
substitytions the ac t.he t
EXB%P@B@%?L{?%‘ST %fﬁ%ﬁrﬁ%“ (ti‘o%e Paisiag ﬁ‘i“rl?% o 1P§¥1Z%ﬁ1? Flét%sgﬁ’cem and those
that 8988] in&iadé &€ bnRABRI sbstittient | tBhtBan GRNSET in rh@hesBculr@hia organic
neopl asm or tunor resulting from abnormal uncontrolle
CO@p@imqnsoncleeq byt arpgoiliatedior Y surablneoapositions.cin gnembodiment,
[
the Iﬁglag ?11)18% Hﬂcc?:on;ﬂ%glgro}sﬁ ga%lcei% Ihﬂt ﬁﬁﬁ%uch a%cr%lﬁtes
meﬁasrylzﬁma iep@ded, olediink Zﬁﬁcoﬂﬂblnﬁtichﬁ rth@edfo dh oROEBRbodiABAE hcrylate
refers to a malignant tupor, which has invaded and
P°B€§¥Pﬁyeﬁoﬁé?%WHﬁﬁaﬂ@aHﬁggm@t %?%%n%ﬁ8m§B$E%ﬁ to
distant sites. In sone enbodi nents, the cancer is
Ex89PRG} F3I8MeMhoBurlors PR6d thet GATGdAM ibAERbIE 919&91%% and those
used ‘herein, the term"i munonodul atory agent” and
thav do nat inolnde aiheméblersebgitudne) that @g éntusechiatorgpdutanesitions that

ore oG SEUPyT st Pead ks PEL O RLEh ke,

coﬂlﬁosﬁ@dﬂsalhﬁ\ aRbBHdithRO thamBfaton dikab @&%@E@@Bﬁhﬁkﬂfoﬁs can include
agent IS an 1 nmunosti nul at ory agent mrunonodat or

majggiati sich ashqrglates uethagrslatpst crioxiast definsmndgegibinations thereof
nol ecul es, peptides, polypeptides, fusion proteins,
gau

Po%‘r ﬁ?e%hﬁg sedgﬁ I%e i @8%&%;&% fyhgiféedncfblﬁ‘&ﬁo% Bf b@tﬂ%onomers
and elpidnogre” At Bherde thenander aghetritasobneolfmpinyp epi bedetllo)zred in an

protein or. a _non oteln nol ecul e havi ant i en|c or
Orgamﬁmag)@ﬁhﬂengeﬁ el @Wﬂ Hed HeLgH)- nif on ’@Fg’ eamv Pgrsean be
utlﬂ?éai‘ 18 lenhARE (RSP LE b AR ek Nf &n BHgﬁﬁbr(% 1%91'1159(91% an organic

havi ng | mmunogenic activity is a fragmen
coppdsyipeptlindemppsipont thanintlndt atdeast ansmanomﬁt anld@d Yeast one

ol erobog bof Ryaniol U o iR P e g BB Fompositon.

whi ch an anti body i nmunospecif cally binds as
At (@b pa8En & brédiysorai mergmb lcorpeyifion 0tiloRe hefeisicludes & least
the art, for exanple by imunoassays. Antigenic
onemnt@b@sﬂuh%@lenﬁoﬁnn@éééé%%\whsgytuset ip pvartgenitiee congpepy that can
rei
tal(é‘i;p#?rg gn Lbr% egi Fangtg gf?c%gg gﬂ‘o nﬂ{&?@(ﬁﬁ@ftthe 5(21&'?%% p{aegllugor that takes part
in seguerciengt pﬁiceésegeaéraﬁy dehideg 4 @utsoradr ancand, dr & PSitidH eeat can be
t least. 10 conti guous an1no aci d reS|d es, at |eas
ma%s Qb eatignisus aaienHo faemplesedicains inglydq, Buisire pet limiied to H,
Zn@ﬁ&érﬁglgy Sf Bﬁlzgﬂe @ﬁﬂ)s‘ﬁtﬁe‘ﬁ%‘ 19&’13&@ bﬁ{ ate %@?’flm?téd fbo@:rlﬂbgk‘}q}&%mds
am no resi dues, at | east conti guous am no ac
phosphouinasids,and laeysit a51ﬂs can mhgmoidmram qaocaglicacie sorozedbé;
at | east 60 contiguous am no residues, at least 70
conti guous am no acid residues, at |east contiguous 80
amino acid residues, at |easP-contiguous 90 anino acid
resi dues, at |east contiguous 100 am no acid residues,
at | east contiguous 125 anmino acid residues, at |east
150 contiguous am no acid residues, at |east
contlguous 175 an1no aC|d reS|dues at Ieast

oy o s NN N . o - o o, oy
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anal ogous terns refer to nol ecules that specifically
bind to an i nmune conpl ex and do not specifically bind
wWa aooameioer nol ecul e. A nol ecul e that speci fi cedT/yS2008/067179
binds to an i nmune conplex may bind to other peptides
or polypeptides with lower affinity as determ ned by,
i_mmunoassays, Bl Acore, or other assays known in

e.g., i
suhSﬁgleatStmcheef%@@ grouppp HeROZEO QAlrarows e @PMPPG- giokps, where
. ) Cowi '
M At B e Rl Pl 830 AR ot (P ecor o fnctudes
—COOPIGICcapupghe dehts 4 i-2dharporandxampike pafyn an ion exchange
i mmunoassays, Bl Acore, or other techniques known to
PI4°RPse of skill in the art.[0071] A "stable fusion
protein” as used herein refers to a fusion protein
Gehtally URIRIngAsR dbtti@t db& R el RUraPAR o BMEMNalAhat can function
degradation during production and/or storage as
as asyelystdar elsitrgessaienenitidi. oMrapinpd¢riantaf eandundivalas catalysts for

k t killed in.th t b
el PGP BRI 8 el st 5 Feflon RS RadE ofr en
adin@lo@@h pRccR il dobls Wechs@the relativiéll BpdneivEeRrokss dipbsifion
DESCRI PTION OF THE DRAWNGS FIGS. 1 A-B AMNO ACLD =
catgiyeiRNCELOR taqhrae thy siltiate whquethedig! metorpvdNg: dawoyipd via

e . o acid
theI éé%lﬁ,ro?els%' @o%?ﬂgoggﬁoa clr?gse | %ﬁheicﬁrgdergl(sil?ﬁ g%ﬁﬁge%)m%%mp ared
Wiigimrfﬁbm? that gdédts thic I&g‘;ére@w[ﬁ srmlzi(aSE@itng dNﬁp])%i;tioh ({274 cdiﬂtﬁl'g)e the
omain (SEQ I D, NG 2);. 1gG3 hi nge mai n, (SEQ | D NO 3);
catplysiAhen FROVEDAATES paHeN % t et &%,st% %@w YSHomai n ( SEQ
ID NG 5); Ig& Fc domain (SEQ ID NO6); 19g&G Fc donain
ExhaFi@s bBhMFedids pd1 @R r frec Bt {nekde bR i B9 sublf@ent that can be
am no acid residues shown in FIGS. 1A and IB are
utihzedbe veghnaceorisitigns mctude, i atxerdt hignityd$o,.anctelfic atydte oligomers

U. | sot. equences are al.jgne i th the |
sy Rt BT B HERRAGS BordiEr Pl e b SionfEne. Exton Pa)
undl&%e%&ﬁen%e he4oes pee hieVa@lidW&dﬂﬁl@te_f&@bﬁféﬁ CN2B)OE vhiddbR from

the inter-heavy chain S-S bonds, in the sane

Sayseysen (Egtes. PAoranpilsglieaitiliged.r esi dues in the CH2 donain
are indicated by +, while residues in the CH3 domain

L N ' ' '
BB TR KB e B R RGP Ay e thar
car] 0Tt ]zcBPink yeydépioh demblf orgardovahpesitionBiifichnds, botreat not limited to,

di abody consi st of an antibody VL and an_anti body VH
anY|BIREPHCLY lrgsfnéaﬁ*aywﬂl SHOPAS Pt Ry D@ chprecursor
tha® [ A6t iAElube LERInTMBIc! uDERAR HRYRRE SutSed hotaeSRAMb YirQhar

single polypeptide chain into scFv constructs, and,
acriy asaselherbran ahed otiogomserb gtolyester adrglatd olggochevdH Gonernbadiment

. differing. I ti,de chai,ns edom, nate. 4 constructs

incfdes & cpafiBfoy BELho St arPhS ot ddieifie §AN R piectrsors

tha®BA6e hteIAH Misude, Putlare h&flimisddds ﬁ@ﬁtaé@&rﬁ&ﬁﬁﬁé’rﬁe‘ﬁte, cb@mercially
t he carboxy term nus ( i

, "c"é, r t side of figure):
avalohlstivarn Sagtamer; BEOUEBONBAO s BB Isebixancdiokainry ismai n

oo RR ISR FESER SR R AL M e
oligem&t dvitdbl€ Bbm(Siid (@ iNDhhdt), OFDMIThicSetth oexich®lavl: pLRIBOR arc
Hu3G8 - linker (GGEGSGEEG (SEQ ID NOYI1O) - the VH
adypipgeoushr utiizegan corawltap@-w@fqﬂﬁaf‘%@ﬁf@@rﬁ%@%@@@&}ml&ed to
: . conprised n-the VL
- %E%P%%IG—I%@} OF@E%%QP%% (SEQ ID NO'1O) - the
VH domai n of Hu3& - and a C-term nal sequence
(LEXC)-c; construct (4) (SEQ ID NO 13) conprised
n-the VL domain Hu2B6 - |inker (GGEGSGGEEG (SEQ ID
NOX1O) - the VH donmain of Hu2B6 - and a C-term na
sequence (LGRC)-c. FIG 3 SP8-PAGE ANALYSI S OF
AFFI NI TY PURI FI ED DI ABODI ES [0074] Affinity purified
di abodi es were subjected to SDS-PAGE anal ysi s under
reduci ng (lanes 1-3) or non-reducing (|l anes 4-6)
condi ti ons. Approxi mate nol ecul ar wei ghts of the

. = - o ~ - -
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expressing constructs 2 and 5, respectively; and

cotransfection of pMGX674 and pMGX676, expressing
wewsveaet s 5 and 6, respectively. sCD32B was RGEUS288/067179

the target protein. The secondary probe was HRP

conj ugated sCD16A. FIG 11 SCHEMATI C DEPI CTI NG THE

| NTERACTI ON OF TWO POLYPEPTI DE CHAI NS EACH COVPRI SI NG
Geppyatty, tonelyNeTyePaRivI 9% PBFOYAOENFRD @GIIAEEI\IPFS‘EQ #peadlyin part on the

Sut%%r %%ﬂlat% I‘I?ﬁ r es]fog}?:t | ??%Cutr&)? eac ;)1(:) ;/p %%Zilclq‘%fgﬂlsjosnion

that bhmmtelﬁha@qn dmred Iadhdrh&eacb tHeqmsticudmeubhtmtd haybe bdndtageous in

stein ein the cond | i nker
pr%&%ﬁ%ﬁ%@%@ﬁ&?t E?ﬂ @eﬁgg@? BEPTEFHiEn | PO YT DHCHRBN Defeg also
be ERGseN @ﬁéealalt Raktl 19?51#[ de R ﬁnﬁgﬁplﬁﬁﬁb@mr%ﬂﬁ@[@ﬁ& aHRIBISRo be used,
respectively nd dashed |1 nes are
in glich aisrgatich tlt@qmlzm nrmrSOnmarpbét yipeprt itdeast mapansbaadion desired
articular, r nt the first Iinker portions of
Cm%ﬁ?ﬁ“%ﬁ%?ﬂ@eﬁ%%&ngﬁﬁ CH3 represent the CH2 and CH3
constant domai ns of an Fc domain. h2B6 Fv and h3& Fv
Orbd¥ié EsthFosaions hdt LD uiIHcE gn et dS BRElokddchdréih c&DBEEblid or

and CD16, respectively. FIG 12 BI NDI NG OF DI ABODY
liqwidy FERIES) COPRISNNGORIINGEOR caDbMAIcKE drD leasDB ZBrtAREsd on the

et SRR 00RO B AR s i
usddrto @asandlm &dinpidsitiBA.onkd thb cdbseratcasthay pdcwwsing spipe.didd@ibnal
by 4 reconbi nant expressi on systerrs cot r ansf 76,ilon of

mke%)@ewn@w@?@ﬁ sopiesPEYHatgh dhsrealy y bt @ axagple where the organic
orlhg 1s\éq 1d %l{c@ﬁ‘dﬁ)%ﬁlc Bm‘ﬁgsﬂw& Bllﬁ%@g grder to make
expressing constructs 8, respectively
theowgamnsdrepdsitom athcpMERE7STIbstrpd G xaspp, &Eeshqmgi organic
construct ectively: and cotransfection
COGPOSH RN eéoﬁﬂ}%ﬁg% eV@fQﬁ?’@@é‘ﬁﬁé“@%st ructs 7 and 8,
respectively. sCD32B was used as the target protein.
Thd Bfi08 m/er QoA sth HRRo 2411818 s8Rl e5t(dh B8p dnldGt 1chst in part
SCHENATI I NG THE | NTERACTI ON OF POLYPEPTI DE
on tiganpiscutay wcmgm o trEqranERICubizzgomyd thofrctpmlitpoBde NH
pr n
co@é&im S0 Sl lzeﬁiesp%gﬁ &é&?oﬁ&%&fé Enb Hﬁh.?erzi%e?g{% Qgﬁ(ﬂavg 100

percefrtgsetipis: df hgpodtmdreasdursoneyiti a$1liblflllzﬂﬂe bandtueet. V@@ania

cy stelne residue in the second |inker sequence_the Fc
COIBE‘%ﬁ“i“Wé thatican ¢ éIﬂlZ@dé’@F%% gpperlly hfws inAt grRefenthay 3P geyeent by

t
WGL&% bfjé‘gol'ylﬁef B cgrs&e\%g% Q{i{‘ poggzt%t?% grlﬁénnt @Eg%ﬁﬂc@a&osmons that
can balitdeded htfeen vardlabieactally Ihavejm“r@rasatanhian@(} pabdng bheawght of a
domai n, es‘fxal E ivel Dotted and dashed lines are to

POYPES PHGUISSHVE @%Oéﬁ% dHi¥te chains and, in

particul ar, repr esent t he f irst linker portions of
Orga'ihéjcdlﬁl%éitﬁfns @Hh@hf% cQﬁtaﬁl%bl'rh&l‘iﬁéCL@io@ﬂﬂaﬂdd hE&MHa®€ an ionizable

chains. CH2 and CH3 represent the CH2 and CH3 constant
sulgtrghheancienegl lFaoneied by mzadOmelaner 1essarwithiei @atzéble

bi ndi fic, f B d CD16
BB 0 SIS G 290 R Bompsiin
thaP&mY&iEEfb’d)l@Eﬁr PatdOUrNST KNI AL NI NG cFei b s Xohdt bisd Wil dr petiisor

COVALENT. BI SPECI FI C DI ABODI ES [0085] Repr esent atl on of
withgrhasdprizede sdmsiucntead srnsiely hovamtlenst viepesdyuch (by weight) of

e
the ety Blor Mo PR AN NERERGPRTHS Bolymlef rgcuor i the
iortifablecsmbstitnentt Antavgdie caapdsition thetravntaus folyatigr, predugdat with an
side of figure). Construct (9) (SEQ ID NO 19)
conprised n-a Hi nge/ Fc domain of human 1gd - the VL
domain Hu3G8 - linker (GGGSGEEG (SEQ ID NO1O) - the
VH domai n of Hu2B6 - |inker- {08GGSGGEEG (SEQ ID NO10)) -
and a CGterm nal LGEC sequence-c; construct (10) (SEQ
I D NO 20) conprised n-an Fc domain of human Igd - the
VL donmain Hu3& - linker (GGEGSGEGEG (SEQ ID NO1Q) -
the VH domal n of Hu286 - I | nker (GGGSGGGG (SEQ I D

o ~ o o o - o R "
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FI G 19 BI NDI NG OF DI ABODY MOLECULES COMPRI SI NG LANMBDA

CHAI N AND/ OR HI NGE DOVAI NS TO sCD32B AND SCD16A [ 0090]
wabmobdaotd ng of di abody nol ecul es conpri sing dRCEIUSZ08/067179

derived fromthe Cterm nus of the human | anbda |i ght

chain and/or the hinge domain of 1gGto sCD32B and
. SCD16A was assayed and conpared to the di abody
iongzsiisr Substifierd gRd pelyeres precyiser withqut@n ignyizable gbsttyentcap generally
e o B o L PR Rk i ap iggizable
sutanithehBas(tBERD llymeNecd@dr itk tHSEGhikad | &AbstlifiBnt.

respectively). sCD32B was used as the target protein.

The secondary prohe was HRP cqnjugated sCDL6A. Bars
An Qregpig WPO%&%%&F@@W DI ORARIE SRMPERfiqialss ncludos at
leaSQRRIphBioiANatvh A%%‘iﬁti%ﬁ A o _eg u@@ﬁ%ﬁ,ﬁﬁl}?é&fﬁ%§ﬁﬁﬁen of light,

construct 1/2 conbination. FIG 20 SCH :
un RERRESENTATE ONo O 1286/ 14260t DART BOUND TG CDB2 B cLLGBATED'

AT T SURFACE OF A CELL AND FLUORESCEI N- CONJ TED
iR B BOSTI OFa B A R RS A AT U1 Ly o corabe

ordafR couFloViene aPhatdmi6rs tid bl dcnerafls ©eddbyathBydf sktibin the art can
DART as well as the possibility of substituting other
be gppeldin radiatianegirgde oxgppic zpmpasiHpnsutlizgd snactheds dingapeddrein.

e R SRR S B L s s
availabktdobrmeatiallpfroan€ibalGdigy adder gfeavade idasiphas@enwWARACUR 1173,
o AL v R0, T BB TP
PSSR 9 A RE e BB Pl
LUTOR BN UERE SOt Ns CANGHUGATRII bMUoF Cijplie8y WND sARE oxide, available from

BASARF SOV R gt orboeer g riveefharalivl tiodt fecer

pro%ru@tfs,eﬂu@h aSERRURIOANTS faliiedbl ORoRfSat B c2 B & PAYERBre than one
detected by engagenent of sol uble CD32B, followed by

phetainatiatorod plsopegitilized oy radBgoBcamble repadoendenopition.
detecting anti body conjugated to HRP. (B) 2B6/ 4420 or

e n .| S, e t i 1 3.
SRRl St o BaTio BB SR B  alf of FoBRior
corttehegidmtbpoerhgenewtighi pdrcant pAl idikomatursiEle brganic composition

specific for 2B6 Fv foll owed by an HRPconj ugat ed
cars @, gggfa}}lyéwp‘[a%w_eas’:p@ p@olpmm@‘sa B0 rgjon of about 0.1 to 5
W%F%@h(}\l CF PURI FI ED B CELLS USI NG ANTI - HUMAN CD79B
| ES. [0093] Purified B cells were activated
usi ng i ncreasing concentrations of anti human CD79b
Orgati¢ bodpagicak TSceibed begamedn aBBIoftak ai€ qrAoreother useful

CB3.2-F| TC (B d 50ny/ f F 'Y f t .of
comtgRuenls e ¥ LS AaReased by ond &R il BEAT R R sy such
coRpESERZEE L mPIB O 3ioh h&diRAEShclQlde, DUD4@hoPimBEd RJurfactants,

_aFl TCaCD32BDART (bl ack bars) or aCD16aCD32BDART (gre
pigheanss) fillqysepalpmetizatins ifabicorpeantioxigaets.iand apilpiatic agentgnduch

corak and Sr%-dqv' tci QNS ; wer cal C%| a,[té%d. FlltG.B %t?e .Q@NELS A
%Rﬁle@?’ o1 Ny F EDCBCELY S (0092 “Puri f i ed

B cells froma second healthy donor were activated as
Orgiese corbgudbitions dbGrib2@ herPaingh aBo cohipeml drinesrakolotnts.ndrx

was nmeasured in cells activated in the presence of the
pargigykar @%'mss Yk the gERNIBET RO PRy bR %@e@%@ﬁ ot lepstan pay oy
A e S e S b s
apite@.to,2vhd (Copperatiancthbee r TiRaared sl of Mol v @nidddSEe B h@cteristics

DEPLETI ON I N HCD16A/ B TRANSGENI C M CE USI NG M&D261

[ 0095] nCD32-/- hCDl6A+ C57Bl/6, nCD32-/- hCD32B+

C57B1/ 6 and nCD32-/- hCD16AH IhCD32B+ C57B1/6 mice from

Macr oGeni cs breeding colony were injected IV at days

0, 3, 7, 10, 14 and 17 with MaD261 (10, 3, 1 or

0.3nmg/ kg), or an irrelevant anti body (hE16 10ng/kg).

Bl ood was col |l ected at days -19 (pre-bleed), 4, 11,

A~ ~ - T Y. . T ~—~ANS T T
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[00104] Provides a schematic of the epitope binding

sites of an Ig-like tetravalent DART. FIG 34
WOrEBn320d0GD16A Bl NDI NG ELI SA [ 00105] Provi des tP&r/US2008/067179

results of ELISAs that denonstrate that the Ig-Ilike

tetraval ent DART species of Exanple 6.10 binds antigen

with greater affinity than control (ch-nCD32

of H§torgrads campasitipap wopldbesknemings onepéskl@tm @eﬂemamg read this
oA PRkt e YR p A FEE Nelmu A Rbg B B

i ndi cat ed by shadlng pattern or mhlte colored
If anegganms coroporsticant to bgamgpsd & e ssisowe usmgbhlaglt priatmeg high boiling

porph s e eay B SOy Aot R e [ P tiftitene elycol
motlemmdetﬁ&eac&t%) qfhlgthemhhg B6Bit sawédt Snaly R 1L 1 4 orgimc

protein chains are orfiented towafd the bottom of
compesnmrg uf en ordahigsoatposition 2t b@raepbtcttp@mubstcatenﬁng a stamping

|l ustatijons, F+J ar specific ta.io A and E
techighP i JayTieoff PyEK)TRGobisRL. o cpiiBfidligR}RgRa iy
adi@KdéahseNbe utilidcds ahapilso B adwanigoud @ ﬁﬁh@&i avalRfone or

Refer to Figures 1, 2, 9, 14 and 17 and to Section 3.1
morgpolyit | E@@X@l@ﬁl@r # prixteresofdplugnreandrigenyorinal caadayide good

cofiga e BTL 0 T BT, EAEERMENTR LRI O oty o

dissipameral st charge bdcmm of @B dsoprofianelo r@thtsr apphlicattonacchniques may
val ently |inked such that the domains

al5 GAN PEATIFHRET TOPHISSBIYPCA 0L efBTys thehpay B AdsdgRntagggup propertics
Wh%t? Gti PRl Rﬁfétdﬁiﬁﬂﬁmhég gtotdd ﬂéraqr\dalr'@sftthwec}{ \{bttetoa Weﬁ% the

ormng two epti poe |va
typeebesuvants thiei dolnét prohiee V&W@nag‘dbusjmﬂlﬂtsmtﬂsﬂmsmtsthraqmd
to any p03|t|on within the polypept|de chain, i.e.
estri

Tl Sl TR AP aMs 28ps Py iF A Brasic CP@?&W% ity ar to

be RABIIAI 2 8E) ¢ dRPEnPIIEREI, pakt- d the tPR oY kpslaBbM tedBYiqiEthat is to
N-termnal to the VH domain and vice-versa. The only

be rlelstqdb theisabstiate whigh the eoompsitionns lrie apoligploper ghane combination
elnbe avai l able in order to formfunctional diabody.
ere the VL and VH domains are derived fromthe sane
anti body, the two conplinentary pol ypeptide chains may
In leciadgri¢ vhede. theF(chchtﬁlasﬁ he prgahrercentpbeitibh dinipgrtdatyapolsymer

are derived an anti bod ecific for epitope A .
precprsgr, sughps ity & 5 AL HRLOR Y B 45T B e oAeADVFjsgpsity of the
orgaﬂfcecroﬂﬁafokl@iﬁﬁ ASRHHIMBYYREQ! dh W Htacﬁl‘?e[w I8 8158 aé(%t%%gusly be

Honodi nerization of two polypéptide chains
utlh:ml ;) Ian obgadic auntpiositios uh brdentot deatrbbshmakigmofithopafictacdH A

bi ndi t | 1 bi fic, .
coR RS D SRS oD G STeC T ARt (Y iy
us@itsubraet ®ncHRRGbdd Glid0danBefai@ERRtth@bigasie r&ampt)gﬁat@tﬂ &er to

of a functional bispecific diabody rePU|res t he
redupg ghrinkegoot the petigsneti ¢omenasiionpaidygiehe flo pereninag stricteres after

elef 1;%1@5a 051’9 100. a%?ﬁeﬁl%lecr Odlé)%‘sslrtlprx}s %L‘% 1n81%HP Longer &afn[ acrylates, for
eﬁﬂp‘[@rdaﬁ%lsa mttréasaml@b fexvbiBty deinaeiharichlzabp@icsdf t@palterned
chain will result in the formatign of two VLA-VH B

COIHPPiQTy 28¢/pethe fwpt pasternse sigctyras dftagclegtrabgss deposition.
unpredi ctable binding. In contrast, where two

Andéxfeﬁt‘ﬁl’a'rﬁ FadRRLY RERI St o S8 Lo SNiord ﬂh@tecah%e uRli8EPthta method as

e.g., In a reconb bl nant expre§3|on system one

destcuhpd hetingan mdlvidcamcbloMeBthanohcludes @t toerzablerspbitsuang, oae or
VLB and a VHA, two differing binding sites will form
VLA-VH A and VLB-VH B. For all diabody pol ypeptide
chain pairs, the possibly ofl2m salignnment or
m s-binding of the two chains is a possibility, i.e.,
interaction of VL-VL or VH VH domai ns; however,
purification of functional diabodies is easily managed
based on the |nnunospe0|f|0|ty of the properly

e o T
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[00112] In certain enbodinents, the diabody nol ecul e
conprises at |east two pol ypepti de chains, each of
wakiogho®onpri se the am no aci d sequence LGGC apdI/H8208/067179
covalently |inked by a disulfide bond between the
cysteine residues in said LGEC sequences. |n another
speci fic enbodi nent, the di abody nol ecul e conprises at
MOrREYPOMGKS, s YRSHRIN Bt h Anather grranpprypdiatiorephle geggnic
coﬁlggsﬁ(ﬁgﬂigp&ﬁ e 'ﬂﬁﬁg%‘l ﬁlsﬁge B gs@ﬁbé’éﬂﬁér& tcg'r? 1n%MZ'1% an oligomer
rises a hinge donmal n (contal ning f'éast
that mh&llemen foastatiieas)ibstistneant im0 rBa@ioanaas, ahé asphotomtlator In such a

ol ypepti de chai ns are coval ent| i nke
Cmgpg%ﬁlﬂo e BEMINP PRI C%ny@i @%’0.% e@ﬂa@% tﬁ%sqiﬂméﬁc)f the
oli éﬁ@ l)vﬁcmag%}teﬁﬂgdﬁﬁ&ﬂ‘?’{oedlﬁ@l\fees' due in the hinge

omain. In particular aspects, the cysteine residue

responsi ble for the disulfide bond |ocated in the
Refarngeagionto RIG.d, die-tho8rganis compbeitien 1Saap®b¢<bltq1@e suapstrate, the

neﬁ%%%gp E?U.eraletgﬁﬁ %setéj tpieir}a]tal? %Ié 2% gh%}o%g egxrl]e((j—:n t@ ionizable substituent

andJ &S Patits COSt@erteallye Hedepdss osﬁ@ ibeNBar dt& is to replace the
Cys-214 (as nunbered according to Kabat EU; |ocated at

ionizedlccubsttteni g thahe micisnesigs-Hylaeh 1siamalerial thes is pepgble of

NSRRI eipion

awarcBifa¢chnignenfor 28@yihd 4020t 44diingh prozbyses. n@m@ﬂtﬁt(ﬁﬂeﬂhange
reference herein in its entiret yet ot he
takgpplagg Qaélsﬂpém}gr%lea?n fos zapth %@ncy@v%ﬁaﬁﬁo ip é%qﬂaﬂﬁié d.lsglosed herein,
the?@?—g?@rﬁﬂhggls aocr%ﬁg{f :éﬁh%g%i I;I?Io{re\é' n;g)%glﬁcaﬁﬁ g 10&%%)&1? lggguent in the
polyner pyestusdnis readedvath snogegiiome erhédh 1s oap:abtﬂp‘f datalytdme clectroless
quker portion of the pol ypeptide chain of the diabody
MB51'®Cul e. In further enmbodinents, the VH or VL donain
IS engineered to conprise at | east one anino acid
ThEWH-Edchatdedfep @haiheViadedrid HemBRm@nh@patdrhcrsubbtradoied ddlution
such that said am no acid nodification conprises a
conpiibing anuenie wpeshcsaingdar eamdiiona wihich widl cusd thp iaye speciss to replace

the[ 18191% &bglli sﬁ%&ﬁtueﬂtr__ elﬂ ng %xﬁﬂﬁolg r‘gﬂg §(§’Iﬁﬁorg hﬁp 90%%1\[1'}() thg %ﬁl@ §ws can

be dxaﬁ’ﬁl ﬂ‘n oy e;@hﬁ)ld ﬁ[@doﬂl)tlon'lfl’ﬂz& cEﬁtadﬂlmd onrsppeied ¢a(hrbe at least about
thereof may be derived from any jnmunogl obulin isotype
500k &1 pos 3@l chesplyipn tB%FtCOH@fnSIthWOPé?oSPF%}eS 1S§Anerﬁe,b¥rom about
sodégba&ﬂﬁs gng 1gM In preferred enbodi ments, the Fc
domain (or portion thereof) is derived fromlgG In
speci fic enbodi nents, the IgGisotype is Igd, 1g&,
Gehgr@ldy ahe tgGitians ilacriuéel butt arp eott lirertehtp, thle rmommtration of the ionic
embodi e th ecule.co I ses an Fc
st e AUk B gmgﬁre"?ﬁ%? LG0T OB CQRRAIAS 4 lrckthereof in
thedl@IRoR, A1AAES a0t YrcSBluBieh € Théde0s REY ad SHBNRALRIBHS tdh also be
|sotype (i.e. an Fc donmain conpr|5|ng the CH2 donain

chepen in/euder ﬁomffepgf@e apgdioh ghoqmgeasd g ﬁfﬁ@m efehie p@pmSI e other

derived fro t he
par&glr&e\l;se d&HZ %fq?erz]the alittha)V1ng§ga&J][h'1:sgsp8 1cat10n wo rIﬁow to

detenging %@@rdpﬂiaﬁb FrpodtyReRtdssay ¢hairfy @@maer ioﬁle&hddge step.
di abody nol ecul e of the invention in any position

relative to other domains or portions of said

Geﬁ%ﬂaﬁ Pt 100 PReiFhis@aeghat Is %téglpéo gy ARrhelegrolpydepesition, or can

be hﬂlﬁé ?cpf)e SLHBBIGQS cgtafy% @e@@él&s%e? {itord. hlg"xa\tﬂ-plésrtgT s}ﬂ'hble ionic
domai ns of the polypep e chain;

spatidsénatiideabutt ae bott limttdretoydalladidm\(Pd &aumammm @)n*znmyodmm (Rh'™),
N-term nal to one domain and c-term nal to another
(i.e., between two domains of the pol ypeptide chain)).
[00114] The present i nvent iok¥ al so enconpasses
nol ecul es conprising a hinge domain. The hinge domain
be derived from any i mmunogl obul in isotype or allotype
including 1gA 1gD, 1gG IgE and IgM In preferred
enbodinents the hlnge donaln |s derlved fron1|gG

- e~
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conprising variant Fc domai ns or hinge-Fc domains (or
portion thereof) {e.g. , antibodies) normally have
wataened1phenot ypes rel ative to nol ecul es conpPCBUSZH08/067179
wi | d-type Fc domains or hinge-Fc domains or portions
thereof. The variant phenotype may be expressed as
altered serymhal f-ljife, altered stability, altered

sileqiéA8ptardhg ik 90151&1%@%504 copBeTd Ry declsl (N1 DefabaltéEp edtiron (Fe ™),
on d i 3 :
o HEEAL, 13 SSOMEC B R SERERLS Sy FRGLPRIAEE o o
silwadr Iﬁcl'{dil,ggodad,fpdmhmm, _ilhﬂ]pz.tlladmnar Whah Siﬂfﬁﬁtiﬁgﬂb s utilized as the ionic
RIS S5 S0P B URRHEEATh S Rt s o
alsé BOPARREA RIS dor\to Sreal %@&&B%aﬁ%&ﬂ tﬁ@%ﬂe‘el@ on the substrate.
60/ 626,510, filed Novenber 10, 2004, 60/636,663, filed

Decenber 15, 2004, and 60/781,564, filed March 10,
F1@03 6 ]ustraigs bh sxenmdeymetipgpilisdasdaddescin, thid Figureldlostrated thak after

No 10, 2005 d /.30 fil Decenb 15
Y RS ror SRR RO R EI Y fresubiiff RRCRET BLagised o an
clefrol8kYl dePosifion PoeERAN BtEELphye kRS iBhRRBECiEIWith EndRdriri@bon, such
[00119] The bi specific diabodies of the invention can

as eanpar, xkeb sy, gllddallogiuge platinee, eirmdlogs. skt illustrates the

suifflalcBiang B SREARE SPROYHIRMGA WA RS B AR AT
theadom. f Aosactlithdrerttatutattic@00das pattopiicelf @pareel canpaitione2M0son a first

t least one epitope binding site is specific for a .
Sufgeéf’ Ari(FPARPORBAIP é§§%1déﬁrfjé% i dthrscqss ﬁ%&ﬁ Paitengd prgagic

oG E s~ har el i T TR Bl S G Rp AR tating 225,
nononucl ear cells. I n one enbodi nent, the di abody

Thertdresc\¢lestrbicsradepositiphercédr toct procese for tHe tetpedtalzine platidg of metals.
al so. activates said effector l|. In this regard

1 G EDAG R PR HSEL G SRS el ol BehedsFERY §sqpilg form

of fhdrieposanatal tgéthelopn g enfuchi asbiat Mae sblhBl fhith bhee deposit metal

_ conprise an FC domain (e.g., as assayed in any

is uspipldc pplonfaapeeicoer aa@gai/cmﬂm (i ametakypecigs coordinated to one or

i fi el . ). Lnacertain.
o SR PR R SREEBS O e RS o
elebiridaiscupehhtoa walkgeEccamitiigeding toated. MO K olk@ld byavidlledy and Hajdu
effector cell, determ nant while activating sa

) . I | d cell.
describgy the prrgessvia dsietdhiaspless Pletiee-ffiudampntpls agd applgations, Ed. G.
! LoD . . PP
O-SUaRRSIAREE P, L AE AESPIRTRNDAILE] o). Once e
sulstratelis ameowebinget itoshichge tlanidnichspscitsy, itk mymemed in an appropriate

e B Aol R BB e g0 o8 dsiion of
thels&gﬁgit AR FERZR pREind §aGfid P eshes YRR, (Fiafhe 38658 ByRd

ection). In a further aspect of this enbodi nent,” the
corfingipé edduicicomipiathe sglunerymesehpdiree, applyzed baits pwvopreatalisedace,
b i rul t,aneous!l y hinding two neutralizing epitopes on
hmg%Jﬁ?%%ﬂ(%98?%a' epi t opes; WAV epitopes such as E16
and E53). [00120] In certain enbodi nents, bispecific
Mdlildb aehostothacenatse fofmédesingvedtdlen depdsitionlintlgde copper, nickel,
opportunities to target specific cell types. For
goldy sihsr-@allpdismprhodamn.rpdcriuan, §aycobpltging day ey aldeysef these
[
mef AR SRR P RIRbLSS RrGR LR PinflurRof BRE:
metads &ith @bghedtheadriwidr plasplsareud gri@ronAdidi dnk @rahply, thedetalic deposit
either or both of the individual antigens is/are
fairly commonseparately in other tissue and/or cel
types, low affinity biding domains can be used to
construct the diabody or diafody nol ecul e. Such | ow
affinity binding domains will be unable to bind to the
i ndi vi dual epitope or antigen with sufficient avidity
for therapeutic purposes. However, where both epitopes
or antigens are present on a single target cell or

o o N - o a1 o I



10

15

20

25

30

gl ycosyl ation site. Methods for nodifying the
carbohydrate of proteins are well known in the art and
wermonmassed within the invention, see, e.g., RLCIBUS2008/067179
Patent No. 6,218, 149; EP 0 359 096 Bl; U. S
Publ i cati on No. US 2002/0028486; WD 03/035835; U.S.
Publ i cati on No. 2003/01 15614; U.S. Patent No.
megal pacgudea gopnar.silveragelds piginurg, pefadinm, or sqing cospbipaticurhereof.

g LA S i BRI PB6T8E] e

dlabodles of the present invention conprise antigen
Thbireddictign oftheionse genies add alsalbe carged dutorparatfromgthelvatalyis

a bodi es. The, anti bodi es from.whi ch,the bi.ndin
gf%hﬁ?ﬂtﬁ drBesit Rl PR PIRSS JrVUREVRn YR AT B Hes thﬁ they can
ocd@hat ¥ edtciBde Qﬁo@vﬁr@'@o@ﬁ%c@ﬁiﬂ?&dv%th@ésn ThRGhHE bﬁ&w@ IchflBe

and mammal s {e.g. , human, non-hunan primate, murine,

reddotrd(e}yph@@e@blctlmat@bﬁmlcab@ductlogluhmaec#yp@on oandkamhedustion. In

' o Pr bl.y,. th i .bodi h
an i SIS R LBl b BL B SRR AR Rl utare
not IH@N o, Atink lIGRY &S h%;dt@hﬁ@l lendnétioRads emdhapbfidspiie. an no

aci d sequence of a human i munogl obulin and include

anti bodi es isolated from human i nmmunogl obul i n )
FIG; illysfratss apothersxamplesy einbedi meniali @gnﬁ%% ﬁlsclosed herein. This

B g U
compt\mmrtn S Ipatantconb atceaibstvge. uRes thbughtybwembt febidd eporkthathe first

art or t he treatnent. and/ or venti on
rm&eatt%fl foeidnis QRIS AOTBRRHATIRY 3 haEaedl, gpt adhered to

thd b &EHd, %H§Wﬂhﬁecﬁ§ e 3 d PALLR CorQbmidi BHILNHR MR- &bF. fIﬁE ﬁrst rinse
the di abodies of the 1nvention. Nonlim ting exanple
step fl 2@ megralsodne@iongn térherdi res-taghelydoond ted than Cslddtlmtgtrfere with later

5.7.1 as I, as. ot her nt| odies s ific.for th
st e PR bR SR 236 Bt RE b iyt o solvent.
forGRAGPIe iAAlsbBeAShath. StesheicRamplet iheMir&t-rfhsd stePADO i bd Oried out
exanpl es of known anti bodies for the treatnment and/or

withrdsyaarcid d R Dovatgist Bicnliwater Pajiekpswaran dn pra ¢xampde, tlg/DI water is at
| er or
leagt at%gﬁts ﬁ) gés glgaélfaﬁ{s?g’?%nl‘ﬁ? S[ﬁ%: b'C]] gvt%ge? t%easfgbgo\é\ﬁé g ? In another
exaafﬂplb hﬁd Desvaggad mdtast Aigouat?i gembe |f Irﬁtrﬁt@e btep $2€ tdrodlso be carrled
i n other enbodi nents antlbodlesa%plnst eplto

Oufa\gglé) an grgapicyie et sychcasinesilyl gthyd ketene QIER) sqrdspnropyl a feohol
(IP%? ﬁ%@gxé n@isést@ P2 Ear! u%e‘?lgrall fbe %%rrfea'oﬂt RTRPELIERES S hifites. In
ti | es corrp | Se a arl a C region conprising one

onocxamgyle thlfﬂﬁl‘li()rlﬂ&}d stepntid dalncganerakhﬁ be vdrticth otefoeatiessn about 7

i dent i f|e the met the |nvention to hav
MR d ?Ieaa h@&tﬂé? st 32& ??atle UK hY Rty F‘%ﬁttt&?n of the

nntéJtotho@lFSJrlﬂEe aftdirde %ﬁt&ﬁ% @ﬁs@&fmﬁuﬂ y for FcgRIIITA

relative to a conparable nolecule conprising a wild

type Fc region. A non-limting exanple of the
In goipg met@cb@etm&athe firss ripsesicy 620 mag be pedenmadifirgtras a base rinse using
atheroﬁél ga{]ste éltlon folp e%rg’}r}atn{)si Wftl% 8é1g elr.ng watera?n .

engl accor t I NVén i's presen B i n

enﬂ!;a@th%n% rifgeChtéd Immhlbmpbtﬂﬂ@nmm ()E‘se@tf)nd tigscaRinighoth @gucous

that are used for the treatnent orﬂgreventlon of

solytiempiarumenigihyerogide frdowedentiaer nPhygre 126t pds127]
emIEB&mFeB{EEa B so!dﬂ&h Hgéh%gld'e Ray by Qsddsif 1R m?s%tstem% ESplcAily at a

umans an |n Vit etection assays, It

coprefraiombdfd.2 © HB‘&t%il fabloetedby vihgihg wathi chhdnﬂiedajﬁh)l WEer.
derived from human, chineric or humani zed anti bodi es.
Vari abl e domains from conpl etely human anti bodi es are
particularly desirable for therapeutic treatnent of
human subj ects. Human anti bodies can be made by a
variety of nethods known in the art including phage
di spl ay nmet hods descri bed above using anti body
libraries derived from human i mmunogl obul i n sequences.
See also U S Patent hbs 4 444 887 and 4 716, 11;

- . NALN I\ ANS A
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appreci ated by one skilled in the art that the

i nvention enconpasses CDR grafting of antibodies in
W@209enedo10 Thus, the donor and acceptor anti bodPEBUSYS/067179

be derived fromanimals of the sane species and even

same anti body class or sub-class. Mre usually,

however, the donor and acceptor antibodies are derived
Aspspemndlitrmal exestplay mehedsicas pise iirduderpmnsianslyceand rispsicp 130,

ns . ; ugh r .

thaf Gl Rt DA PARE (N 10 S5 e @Budhe! A ol upon
thaf @%3ddndlrimss erep 180badfuretidisto ratol e asi-iomielICDRufid @m Axbie

daonor tiQody is grafted onto the h n anti Qody. In
Sutb*tlﬂlépt%n?a%&er%hwte- atip seepd FiREs dyl Wamaﬁy gf parricd out
with ¥ ®& HPRS: é?(fanﬁ?é:ilﬁ Qo cheb IR aMYorNdLRId HNEcHIGIRe step 130

vari able regions are grafted onto the human anti body.
canThecabbRsoutayiticdnpmegke(DIhwakabdhe DDRster ichie gsterallytherrabm

| oop CDRs or a c inatiagn thereaf, ln sone .
ey enErG o ERE Py dAor S iSAEDHaas Coalth Sihrd s gop 130 can
geit@ ARl batidd HAGYr £ WY ADuNY nBhutb L ARtoneRRakHR ME 8édod rinse step

heavy chain and at | east one CDR-grafted I'i ght chai n. '
139 oouB2Frafihido dhaisddivefor s ldstiahowtemiratdso denorally hse sccond rinse

i ntiQn..in e derjvati . that are.mdifi. . €.
s 1 Rl BCATE PSRN B or Bl R Nl B oy gperace
withhethdiraboshtutiar, exanpl e, but not by way of limtation,

t he di abody derivatives include diabodi es that have

been nodified, e.g. , by glycosylation, acetylatjon,
Alsgeaspech inol?l,(fgﬁa%%&m TBEthesy, caBsaansede arb@iw%&ti*%gﬂnwtep
L e A OO PE e P rioh & PRI YL sthougnt, bt not
relpd open that dieghirdnyseofteldfecaodfsnaioand cahovemdiictiotas deposition

may b arried out no chni ques, i ng¢ludi ng, byt
chaiefeald T gy TG RGdRY PSP e Fr AP G gbrad Can Enerdl be
cardie@ bl Rith @RelvER! 18 leR4hPIR in BB RORIVath. IWRBhE8RASpIef the third rinse
tuni canycin, etc. Addi |onallg, the derivative may
va

step dA0 aimboerariet owtoyith dwenietddy) vatcraha bl aciadsan poe1dB]be
A chineric antibody is.a | ecul e in ch.different
rodg Rt At o BIRLG Fodl 2 bR sep 140
carl FaNOIgledtriod i FRaYlas abUets Msnud! i1Redé esanhdy,itAgthard rinse
vari abl e region derived froma non-human anti body an

. d.
step 14{ rehgsneraliydig| capindi avt &dris teasttabpeigl BinutasetGragil iy othe third
il QPO R F YR 3D Bk By e
sutShbweritdn Antrilodolagon.” Sci ence 229:1202-1207; Q et

al . (1986) "Chineric Antibodies, " BioTechni ques

4:214-221; Gllies et al. (1989) "Hi gh-Level . _

Al el i BetheRhara e Y e e PR Rt e & Fgiation
I . LI i .

B AR GRS AR withou FTPHAG: ¢ Vel %3t a portion of
thesyrgo¢ Fargpositi@] BnEe/7ng taaindyrgd 60301 to dwrinchpaiteen of a cured

i ncor org#ed h r infg%)referenc in %heif egﬁéret%ﬂ
OTgAB EMPOR PR P ARSI RS FHER PR T TR F AR FR'C
sulisEflicANwithah iorespeuRRst i tuted with the correspondi ng

resi due fromthe CDR donor antibody to alter,

preferably inProve, antjgen binding.. These framework

Also Hsdlosed s Rsthed of padgningiasybyipthdehinghidgethe stepp ahanphying an
orsl, Bltpoyifiofl o B o G BRith Y i 1pRPRIRANS pfherh B o
subisasicdtirgng thegattenntd fudrstratet paréormin gidhreg cleeamge betspeen de ionizable
conparison to identify unusual franmework residues at
particul ar positions. (See, e.g., US. Patent No.
5,585, 089; and Riechmann et al. (1988) "Reshaping
Human Anti bodi es For Therapyl®* Nature 332:323-327,
whi ch are incorporated herein by reference in their
entireties.) [00135] Mnocl onal antibodies from which
bi ndi ng domai ns of the diabodies of the invention can
be prepared using a wide variety of techni ques known

- g, S o
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mutants wth | abel ed anti gen. Any screening nethod

known in the art can be used to identify nutant
wa@povbedies with increased avidity to the antiBE&HUS2008/067179

{e.g., ELISA) (See Wi et al. (1998) "Stepwise In Vitro

Affinity Maturation O Vitaxin, An Al phav

Bet a3- Speci fic Humani zed mAb, " Proc Natl. Acad_ Sci
subgENCOEANEBIAOBO ADeCiore [IHYAL i 1an-cx¢hroges) subsgte;icpfprming
oot T L IS 40k PR SBREL R il PRE ot

155:1994-2004). CDR wal ki ng whi ch random zes the |ight
Alsnhﬁscriosed hatesroanp astsild that(aﬁeﬁ)rﬁeﬁr ueing gic ratthodsld8&jbed herein.

| at i.on Pi co fin - 2
Exerlﬁ nEvRG fercaresy Ronestl WnEbBde s pibpfsceneraly have
Th A ﬁ‘gﬁrﬁE @61'11%851@% R thét a&egdv‘éfb?i \1/1"&1 ﬂ—ﬁ%n@ﬁ%@tﬁlhgfeatures

d Sit _
In %@nmnﬁgﬂilhe I{agg:jnggprglah; qﬁ’ne@eutrpn |f¢wlgm Cmrgil wigh the patterned
TR R DN T SRR, Wy

theqﬁ&@fnle@ eﬁgahﬁr@rnrpo@ruok meidiyes Mnd ﬁhe gaﬂtém&hl fnBtalmidt t@ﬁtluﬁﬁ 81 e the
one or nore amno acid substitutions) in th

{e
ovgralh EkcaprbecIiRNy 8§k o isan Epegdimgy (e Smﬁtotitlreo%@rqlhfeatures

5 L0 L SR IS LS i o
pattdrhahmttaiic fearores o S thisctak lsize bif td. ovBtallfdautts can be about 1

techni ques known to.thos killed in the art {e.
ml?rﬁt?ﬂ?l%g Wh0Ehrges i Wi ﬂweg tg%“ta?é)%omﬁ‘érséflﬁt RF fagtgeéfm height. In
sucz?l %QQHE{ tEQ iz&o PRk 'aﬁ @ﬁﬁcgsﬁpoilg%f&gﬁrg @aﬂ%%@outl um
nlques nomm t ose the art can
or Latsgai it width anab@hw_tue 2€)nnnmﬂ langsr mrheighe Gaodreldy, |thl@depetquéthc e

nco nti bo r fra nment ther i.ncl udi n
pargERiEd g ot SR A g e e o e d antom (4)
or PhRECORS bSskiMkH GB aﬂ%ﬂ'tﬁlﬁeﬂsﬁn@ a0 td6kd layer of patterned metallic
Substitutions. Preferably, the derlvatlves i ncl ude
matesiad canhzaobiSnedhbnplatiog thegudsettidl tfort 4 longer fesied of Ham 10
amno acid substitutions, less than 5 am no acid
Ut .
Arﬁéeigi ac% %ﬁgl%éd%qlg rrf]otﬁtgesd:ll%eﬁr 32% 181 %rh%s %‘f’ f%ta%llllrp ﬁttajtseélg{) ﬁ%@ §‘1§h articles
carflbd ed d6i ckasiphs tfcbﬁdtlstdtr@ﬁ&gﬁﬁicahtevﬁretlee (EMI)mhiegdlﬁ@I Exemplary
anti body or fragnent thereof. In a preferr

artigls SgrorbRg and Fumad hpipit apde R RS O PR e ioh huch artcles
caPEL AU Gy 2, 955 B A O e, o
ref@@ﬁﬂnﬁicﬁ»@oE&TdréﬂEﬂBidNﬂIlVNGe\SbéEES'thI titpatterned metallic features can

FI CALLY BIN RI | B.[Q0141
be bg@m et g @&awa.nreﬁw RS @ﬁepapirh QEmr&rfargmleS
des@%@d ARl BtmEdRerdindRA @th@@regéattnlgeaormqttﬁﬁd@rbf%%arnlé @ftcal, and
| east one act|V|ty of I n one enbodi nent
suchtreti¢layemtlicansd &aicdamplei t@r argat¢ shigldhigtsiffecion Toe aBlCi@llnclude
rece t ed her
oo Bl RS BB AT by s o GlRt BhopiMRoaTe. o
cell proliferation, antibody production, |ntraceIIuIar
Ari@dbcthenart dbdcisedinBfoe@kbd Beremedah adyslteplifg hesstho Bubsahte, the
activity of one or nore downstream signaling npl ecul es
orgapicaempesigr the glciis matcaak QUM OFPRRIpF RN hnepf %tched so that

enhances
e R LR et o By T e R o 11
further enbodi nent of the invention, the binding
Exdmm&ih i nhibits MAP ki nase activity or Akt recruitnent
in the Bcell receptor-nediated signaling pathway. In
anot her enbodi ment, the bindi ng domai n agoni zes
FcgRI | B- nedi at ed |nh|b|t|on'6? FceRl signaling. In a
particul ar enbodi nent, said binding domain inhibits
FceRl -i nduced mast cel | activation, calcium
nobi | i zati on, degranul ati on, cytokine production, or
serotonln reIease In another enbodlnent the bi ndi ng

o Y a1 o, . o, . o,



10

15

20

25

30

bind FcgRIIB with greater affinity than said anti body
or fragnent thereof binds FcgRIIA and that conprise
w@eooavaood aci d sequence of one or nore CDRs t he@T/UUS2088/067179
| east 45% at |east 50% at |east 55% at |east 60%
at least 65% at least 70% at |east 75% at |east
80% at |east 85% at |east 90% at |east 95% or at
Anj rgagiic omupgsifirt hayHig angorigebla ribsgtugey wa%@a%ﬁ%%y gfixigy 40 parts

o TS B TRV ARE A0l . BBl

Cod@hﬁy,ﬁnm aff EaronoPApé0 peand byt deight ¢fyl,6hetanodiahdinayked, d

h k
CO%‘}H Fql arVﬁﬁiﬁﬂ% a%lﬁﬁ%%eﬁem{%rﬁqafyeea%?gewfaeggv Wréggév\gp%o allic
acr%%@el 8% mid? eco%rﬁ&‘é‘ﬁil% 'aOé‘iPd‘BIé a%rbﬁiéﬁﬁ f?&ﬁ@ﬁﬂ&%&e%ttﬁ‘l@ \x}é§ Qdded

odi es contal hi ng bi ndi ng domail ns t hat
ons petwiof waight perdsinhall FegRl4, Btmnt:tﬂly@xeem@heaﬂphmphylatm an

PR A St eR SHE “ny Bortal o8l R5F of R s B

sequence of the nouse nonocl onal antibody produced by

Thé baigicZBepoditién whbdiluEhe théhel 3Ph 30 pereténtydvaipiEteblids solution
stringent conditions. In a preferred enbodlnent t he

of wicrhi vy diesiencr Migiek iapd ghenisprepd med amose ba opior gy een-perous
|
ol A HE000, ERAEL e, 8005 SRIHAER 8 A, P Mcon

thiclucdagiag o€l theegumenc@njidsittontynlthe Aazssfaod diis Statingg@anthen used to

. .condiitions to the nucleotide quence of the variable

i tge Fﬁlseéwarfﬁceéﬁéﬂav%ahﬁ temp z%sw kP8 t he nouse
nonocl onal anti body produced by clone 2B6, 3H7, 1D5,

The lked $td8hp wH prdsse® ﬁga}ﬂ'lzs% aléﬂgs%atesﬁlﬁdlé"ﬁ’&ﬂb hi 35’0 fuln§ Bick pdlyester
anot her preferred enbodi ment, the bindi ng donains

filrg peirhércmlly yviiabie @@thhaawft&ﬁcgném @pm@ﬁlﬁy mf $ty PawaMIN. In this
FquLIA gnd congr se.one § n ? bg a

way, (B SUYTARL Leds HeaPeHign W%?'R 41 B’i’?&% F“EIPF Rjtstip to the

sutsaaei Thande bezaheconipokitioh Wie ssiRafen dﬁ sElfje@ng i1 UWERliation by
CDRs of the nobuse nonocl onal antibo

roduced by
passingriethp®eh adfypion Py Clggqg systeim modyl MiC 6§QN: pghich was fitted with an

L on |
- RRRR s 0Bl PSRN L I BB com
RoOR/iHO NI rﬂ"lﬁhfd@ﬁﬂtéﬂﬁh&qmlmeﬁ fitrh 3hiestiafeSOth atrasdpattnt, 4afd acrylate
foll owed by one or nore washes in 0.2X SSC/ 0. 1% SDS at
Patigp i 150- 650C, hi ghl ystringent conditions such as
hybri di zation to filter-bound DNA in 6X SSC at about
Thé ?étérﬁéd QL 0% a9 ﬂl%n‘%fns@ﬂ)fnede\l@ﬁfkﬁswdt& (@8 It ol Pat 370 C for 5
S at about 600C, or any other stringent
mimytby fodirgrzare the sodadh dfitbapaticnofan thondxh sisp (tbkbilbeth that thhre

coRE PTG T ST Bebt orC eSOy eieg Sperin i o fon-
exd'ﬂaﬁgé wh fhen M&%e@t@%atﬂlﬂg theqﬁfiel«ih@@ @uﬁéﬁht@m andy®P8sution of
Inc., NY at pages 6.3.1 t 6 and 10. 3,

sﬂ‘rem@bmﬁr@watl daloneed watdsyt ﬁ?efefOéﬁé@puteﬁ O"gfifzrgyle mheexsh@gé ath,
nventhl on ai S0 eNconpasses t he USE ; of Dbi nd| %ﬁ ns,
GXCGSS GXC- an%e sSolytion was recmove y_rnsin ¢ 10 GXC an%e? a erned Substrate
am no acid-sequenceé o
brlbﬂyldide@ordmmraeﬁ@ﬁit@ﬁpbrabﬁve Wi th nut ations {e.g.,
one or nore am no acid substitutions) in the framework

CDR’} re Preferably, tations i the e bi ndi ng
HEMAFAS® ﬁ‘gYOZ?SéiP}?UBE seivHEH B R RV P Hufic pm Toryon
¢ .

Te@‘“(’“"@l o R g Ky BTt Biesy B/ Y-coper
85 ID;amh utamppd:r(%eGs Kht bettl was miked by plafivg@30 giafinoassiaps)ean

can be used to assay the affinity of an antibody for a

particul ar antigen. [00150] Standard techni ques known

to those skilled in the art-&an be used to introduce

mut ati ons in the nucl eoti de sequence encodi ng an

anti body, or fragnment thereof, including, e.g.,

site-directed nutagenesis and PCR-nedi at ed

rrut agenesi S, whi ch resul ts | n am no aC| d

1 4 " a4 ao= s -~ . 1 B s -
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having the am no acid sequence of SED ID NO 24, SEQ ID

NG 26, or SEQ ID NO 28. In one enbodi nent, the 2B6 VH
wha®nwiam no aci d sequence of SEQ I D NO 40.PATUS2008/067179

anot her enbodi nent the 2B6 VH domain has the am no

aci d sequence of Hu2B6VH, SEQ ID NO 87, and can be

encoded by the nuc| eotide sequence of SEQ ID NO 88. In
glagnbrakerorgpe ciiencwhikhyaTing Mtith & Reengtia BdRArs the components were

SRRl b ot LRS! B LS EE. 2

copiﬁf:alﬁ e ardRD 83kl petopatt 8 GO TR)s waswlomudam stir for 30 minutes then 2

L0880, Kapog, Locusy Charact et 4t 1161, THE g g
the%l&@%%va%%%d ?J?an;tlﬁélr fﬂnﬁ{u%s qto L%E thd s%?tﬁ@n it E&’a@?%b@ﬁl a

Human | nmunogl obul'i n Kappa J Regi on Genes,
bealeoinmd@taesmreé bil bﬂﬁlltﬁamé)s manthiredet @boutréV‘éC@DRtheetgnmn@ture of

of . 2B6VL, aV| ci equence of SEQ ID
e v TPHeRE fih SR tePsRTEED 1o NG 56, and
SEQ ID NO 38. In one errbodl nment, the 2B6 VL has the
Tha A5 1@ﬁJchlﬁlﬁg®tﬁka%ﬂi&i sﬁEﬁa'td}théﬂ- plad&Qnl the Mettadess@opper
SEQ I D NO 43. ecific enbodi ment, the 2B6 VL has
plaing baﬁm%&cr@@ﬂ@b@é‘qf@é Eé anigftes-ig ggoncigsion optNebeh, the pattern on

R e R e e i

shdvhethd Bﬁi’ﬂ;ﬁd@e, héSofrahich blag nd'opiad:elill&niforthﬂ’elacii‘ﬂdﬁ@mloppmL pBdrdfing bath
t el VH r eqi onsists of the FR
ﬂe@ ﬁ?@%@ﬁcr W&z@adﬁ ﬁwb’éhr‘ff%srﬁ’ 095111% getiolfss ePRPeEDIRtnG
hedLm £ 1Y T b1 RAYI REnd t test
bt RN g8 T LA R AT AT AR IS tested
w1tﬂ1mamlltm®mbr3hﬂ fmntdltbbdyppmxtmwa:ly@oln@hms/em a VL regions,
mhich consists of the FR segnments of a human gerniine
E i gnent and the CDR regions of 3H7VL, having the
Xﬁ?ﬁ ‘0“aci d sequence of SEQ | D NO 44. [00158] In
particular, binding donains immnospecifically bind to
A @fﬁﬂo@ﬁﬁh'v&ﬂs%eﬁi@é@dsﬁﬁ Eﬁﬁmﬁl%t 1 WRh Hers0eftiog fhdtBhe @dfposition was

nprise (or alternatively, consist of% CDR sequences
B

maéﬁ ﬁ@BBZO GHR-44H50 DER-238HDP, g ODI-2404, and 1 BAPQ-h. a(’nglo%fby weight

[l L \Y

ol BRI GRARIIE S0r RaTT AUR Bpt Spp
tol§daRAsachyad aMbhHBlutioWH AGEERR rﬁleﬁbsVd;pe@DBB wa8 dijtdatdddn @iecboating

a. VL CDR3;. a VH CDR3 and a VH CDR; a VH CDR3 and a VL
solpyippwith a\mﬂ@mg refe g & S ect ooRminuse \gpyingeydry coptiye tiggfess of
ab(@ﬂqé%ﬁ\/l_ a VHCDR, a VH CDR2 and a VL CDR2; a

, aVHCDR2andaVLCDR3 a VH CDR2, a VH

CDR3 and a VL CDRI, a VH CDR2, a VH CDR3 and a VL

A CRRD;, Wz ﬂ\mlm%lveat aﬂslis@@%l‘twndngofvﬂymwmt Ybla@ORThis

i e A B B ST o G i
bet@@gg rld%e f/&n% a @ﬂl@oﬁif Mlvelcé@ﬁﬁce %IEB}I%I lfh% stﬁlcm-r ed up.
MEIHw@@mmrtad onitherite, ﬁéh%h@mvah@dathwcr@mte ‘aas/lqld on top and

lerQ’[q)Rl éﬁ_@ IYhok%ﬁD%zm %'_5 %s%@gﬁglna ed,?,‘%ze2 éBEQ%mCtI jo Was passed

@Eﬁl?a fudioWlU Cloltin@fydten McuediR, CyaelVAICDRe Crate \FthtERRE, a
CDR and a VL CDR3; a VHCDR, a VH CDR3, a VL CDR
delamwaéeok/them Waa fiythecpmied vadsyia Whawglighy fqr@bem2 hgrys tg ensure
WW;?—PI a VH CDR3, a VL CDR and a VL
, aVHCDR3 a VL CDR and a VL CDR3; a
VH CDR2, a VH CDR3, a VL CDR2 and a VL CDR3; a VH
CDRI, a VHCDR2, a VHCDR3, a VL CDR and a VL CDR2; a
VH CDRI, a VHCDR2, a VH CDR3, a VL CDR and a VL
CDR3; a VH CDR, a VH CDR2,-¥ VL CDR, a VL CDR2, and
a VL CDR3; a VHCDRI, a VHCDR3, a VL CDR, a VL CDR2,
and a VL CDR3; a VHCDR2, a VHCDR3, a VL CDR, a VL
CDR2, and a VL CDR3; or any conbination thereof of the
VH CDRs and VL CDRs d| scl osed here| n. [00159]
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Lyn- Dependent Phosphoryl ati on O Fc Ganma Receptor HB
During Negative Regulation O Mast Cell Activation, "

W@ 2009000unol . 160: 1647-1658; Daeron et al. (1988)/US2008/067179
"Regul ation O High-Affinity |1 gE Receptor-Medi ated
Mast Cel | Actlvatlon By Murine Low Affinity IgG

Receptors, " . din. Invest. 95 577, Ot
The Qf@m)wasaéﬂmtp@agwwolkwﬁaéi@ubls euicd s¥F, anrisol}@mka@ @nce)

e BR80TSO e

oned enitlie wripeimdavside oferM@yS@bmhph@ BStaPET t 2milAdoch White the ﬁlrn

hi. bi n of FceRl cel | i vati on.
Waé%é( fia TPt PGNP %%%&Emﬁ piiecq Blivais incddiaped through
theI Fﬁﬁmﬁﬁ@%ﬁ‘@& SR %Jéﬂr@ﬁle%ﬂﬂteaeﬁne@l (1981) A
| nduced F¥stan1ne Rel’ease From Rat Basophilic

Leukenla Cell Lines: Isolation O Releasing And
Thinbitm evae dlinrigaktidon d3l, wateid abowt 60°C denabolit 5 mimads. N@@S}le film

wat e GES P e RS 85 Ve Ak n e S Ebt o Phen. e

filrafwas akikty @met iRdSetch@eratire mg@rt@gﬁﬂm%awlth@ﬁmeem@ placed
Wi th mhole rabbit anti-nouse I%G t 0 coaggregat e

in 45@@:112161 gegrdespbrang bt GehisExapanlend) fondd pertesoditiera finsh DI
wa?eé I ?élf‘%}has%{ 8@“1%5669 E}ﬁlé%eg Qef\é?]t"hgﬁ}fﬂn 32 a @g%éteﬂ%?e\’tﬁﬁenu&%r a
miSeRipt iad@ areapphesdntdiivk af €@t sagiplesared-0Theex Bmdbet, 24t yhdstween the

phos rylatiaon of FcgRIIB and re U|tnent and
Cergﬁésgﬂw Hpeatyiyeh gydi ansg* at fha Vil ploe Eratuympisibetyasa about 1 and

agltm%w?saadn aﬂﬂ'liigi aglm ifgot limted to Erkl,
JNK, or p38; tyros ne phosphoryl ati on of
p62dok and its association wth SH P and RasGAP can be
Exasgde/2d. [ 00165] One exenplary assay for deternining
the inhibition of FceRl induced nast cell activatlon

A g fioRgohARabEF 8 i Draft pbb S eSh it BROR PA)

R ER e 5 b 4GB LA, 1)

0.2rzrpiob Luegrin™ kb (BYSF Cbareftr Ngawes PT@éﬂleda bagigye was found
eltveca \;ISC%&? R&%ﬁ?%@%& 8,5 Qpe%ltlijﬁlg%ﬁf Qur? 20 tte{ng ao?;]ltneglr 31 rnN/rn

Tht g&np@snﬁdmw@@mgéceg@h ®imagRDIMEP 283l &mﬁiahx SeQﬁdJCIaraﬂgA) Ehk] et
i nhibition of FceRl-nediated signaling). Cells that
PripgReuBBerrreats Pffcatserl \antihe wibh Enpadbe ﬁub&ﬁﬁte Wsisemilglyck

pogﬂﬁ;ﬁgﬁ#g@ﬂ&?RﬂQ?Eﬁﬁégﬂ%%gﬂ% asupﬁﬁgﬂﬁgg Sggggﬁleegnh
Hoaewelv vVidy. Blic prédting ptldterd wasive tdo 6@C po evapncatbsinedofitht bolvent.

the anti bodi es of the invention and cells that have
not eenﬁgrel cubated with,the anti.bodi e

ThE FRPURIE SR CTARG AT S HSaY g RS B TR, wﬁa?ﬂéwaim Curing

sysk&h 'rﬁHdENM'O%R Qrs@tclitSan myule ahﬂ' @Litfcﬁgeﬁ algeoﬁyé @Eﬁlﬁﬁg cured
of FceRl - endent activity by the antlg I es of

feaittrrvsewmiecfnun odmssh hvight ahowapicarupstaats bgtwdes 200 @miﬁ%me

can be for exanple, used to identify antibodies that

k] SR NATLAPEHR SRR GRoRRLRp AT C o
mishtgddl pregrdthe mnﬁy@rﬁ)r ﬂg p@ﬂ&@@bﬁ@ambmt@f AndgiRkek haapéelwas then

FceRl. Thi s assay kewi se identifies antibodies that .

pergpmmeddy %ﬂ%%g’&ﬁ?@ﬁd SHOSHRIGRN £ B WirelSquiam ofshyeril gty ate in
[

G R R

In some enbodi nents, the anti-FcgRIIB di abodi es,

conprising the epitope binding domains of anti-FcgRIIB

anti bodi es identified descri¥¥ed herein or known in the

art, of the invention are characterized for their

ability to nodul ate an I gE nediated response by

nmoni toring and/or neasuring degranul ati on of mast

cells or basophlls preferably |n a ceII based assay.

-~ . 1 g, o s r
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activity, recruitnment of Akt (anti-apoptotic signal),

calcium nobilization, cell cycle progression, and cell
wWpeoboé@iat i on. [00172] Al t hough numerous eff eRECDDS2008/067179

functions of FcgRIIB-nedi ated inhibition of BCR

signaling are nedi ated through SH P, recently it has

been denonstrated that |i popol ysaccharl de
solpL@syva%\temqyﬁti by rigsiggthesiopreg phagrpppiftorned; suhstrate biacfly in

I RI | B-nedi ated i nhibition of

delgﬁ#l}%?hjtrﬁe?m Pl zgl?l?graﬁﬁ?ns(l ,4,5)P 3 production, and

Erk and Akt phosphoryl ation (Brauweiler et al. (2001)
The Hasddi iahdeycHanged pﬂtterIMdI sebsttaar whkibhaplasebinvedinat@ional clectroless

coRgEt DBV (EoIISaPIS BUIPALS MRl A0t 5 /08 PE s bth, the
pat@ﬂ oR theldubsthRe ﬁﬁcﬂhd&ghﬁlﬂat&?(a Mfdh%lyBacﬁl@felnfSlagIél‘HPr%ﬂﬁlﬁc copper. An

deficient mce can be used to characterize
imggetdfbclsubstryt V\tlﬂilethﬁ megatli¢ erppepréteaxenmpdicacyn msE@ 8 ofhe

determ.nin | B-ne nhi bi ti.on
aaf§ G P M By PR B eSO PARE biniR o PO B Seoteh tape
on mﬁtbﬁﬁaddfs%elhg lift tﬁ&\fc@@er w®aldetid thosEl BBMahBsulsirhts onto the tape.

fronSHI P deficrent mce, activating said cells with
The fape sl yaiaemav atveof thneProer Pailcat i ng sai d cel I's with

either F(ab') 2 anti-lIgMto aggregate BCR or with

hshgMto coaagregate BCR with FcgRIIB. Cells that

Exﬁﬂ@he{)een stinmulated with intact anti-IgMto

coaggregate BCR with FcgRII B can be further
A @mepasitoulecah@dhing 4.0 grdmas S]th4i4bajﬂzitr&ﬁn@f Extbe PiA)y40tgrams SR-238

R BT TERheSA or e BEa R R
Lu!:&ih@M T¥0- EC(QB‘SIPBCﬂ%@@LMQOS (RfdpbVitibY hhdla 68LbS Ot hatio IB?\(@elght of

been preincubatéd with the antibodies and celis tha
therrasp@cmﬂ cdperemenis ewanpepate dThamdktosmpsfowmyl toheve evekssity of

aplgeisl[nylltetly q IB)(;GIE‘[H)QISg ﬁ)flg B 83&@%%6]?%@5% :(/Erggﬁgf -e’ﬁlgeepotmposition was

prifed Bh laB @eRR MR8 € {Divhdtik, S@ita (h €D, ink; @trprﬁ%ﬁgﬁlhﬁ to create
measuring intracellul ar cal ci um nobi | i'zat’i on by flo

patggyRopietarying medts bineh g helyestiatr Waset $ el ‘fbekAMY[a‘thVGW napthalate]

(P@f%vaﬁg@ g@n{] %}1?%&&[?15?{' %; @5 g&%@t“r% gl? elgﬁwell VA). The printing

plapgnolisf 2 t@drh @infraretel snd thOpHnthkad has &8 3@y C anloder Usedscosity
for example, to identify diabodies or anti- FcgRIIB

of istsplysian & copyistgatank jet pHtiRGvent i on that nodul at e
FcgRI I B-nedi ated i nhibition of BCR signaling by

I

T Qe eled MR (ko e T ouleR g B Ry Curine

systém BOResMghaR Qigfitd witlese HtBull aod aggl'geg atrgonTlof resulting cured
FcgRl 1 B and, BCR. The. assays .can 0, be us

feakiiint PyouH PoBHF ALCKRERRh e TS hgretnt fahlem
FcgRI I B and BCR and agoni ze FcgRI | B-nedi at ed

Tht phitddhdd @bsedte ReRitngiaéd MAeidd@Rl AdterTh € naszbhmEra Byt Bfor 5
anti bodi es can al so be assayed for FcgRII-nedi at ed

mlgqltgqq‘@ AreRpre thepurags fﬁﬁﬂ)@wtt@t@/fﬁﬁ@p HEHEHRDs - An ion-exchange was then

G

P AR ARMA0 R G ER i S FOE R Blor SR B il in

deiafized vated avsireeyol atndnkteg R free dhaibadxplivage bythpadcssmicn@ge
SHIP as its effector (Tridandapani et al

(20
solufig WRRECEW VES BY 61888 thoaRy-craANEFd B%tgﬁrmf@n%wtbaﬁe @eﬂy in
ae nocytic Cells, " J . Biol.
delgﬁg tze%!(%ohﬂgfﬂggﬁgbgb Coaggregation of FcgRIIA
with chRI IB results in rapi d phosphoryl ati on of the
tyrosine residue on FcgRIIB' s ITIMnotif, leading to
an enhancenent in phosphoryl&tion of SH P, association
of SHHP with She, and phosphoryl ati on of proteins
havi ng the nol ecul ar wei ght of 120 and 60-65 kDa. In
addi tion, coaggregation of FcgRIITA with FcgRIIB
results in dovvn regul at| on of phosphoryl at| on of Akt

o o Sy
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chain variabl e region domain, or both.[00183] In sone

enbodi nents, the CDL6A binding protein for use
W@ewoneiony to the invention conprises a VL andP@r/UMd08/067179

domai n that has one or nore CDRs with sequences

derived froma non-human anti-CD 16A anti body, such as

a nouse anti- CD16A anti body, and one or nore

The Figprshionexehagreshraticrmed S@bﬁﬁa@wa& hetrpkaeethisviotdaventional electroless
f

coBRRUEASE P00 GO P KB CTOSRL SR .
patkaro iom Wit mlbstfmh@dmbcomlumteciszeqmgl;eaihmt la@et(ﬂﬂrﬂd:tmldid copper. An
. are own (see, anm et al . "The di ng
image; q%@%@ibagatﬂmﬁh%aet iq “FQPPG%IPﬁ%‘&“R‘M 956 SehBCK %&-

Anti bodies. Inplications For Ligand Binding, " J. Imm
Exammid576-81; Fleit et al. (1989) p.159; LEUKOCYTE

TYPING Il : HUVAN MYELO D AND HEMATOPQO ETI C CELLS,

Rei nherz et al, eds. New York: Springer-Verlag;
A 1001I86)s; madeUGDTSVEESREIENG dss T Vingll Rty glexkine Impression Material

| FEERENTI| ATl ON ANTI AJ, ed., ford: .

(VB YO DLIoSINeD PEanE SRR e Tarea it Ak Gission
Maf¥dal &al %ﬁbe@bf&@ﬂ%ﬁﬂe&'ﬁh@dtaﬁw {SEEMD.in KB@PY)BLasHlaced 86l the

Oxford Univ. Press, Oxford; LEUKOCYTE TYPING V: VH TE
cp@ |A i EEmEtrip ARdeRt. ANTRERENG:S fS@ﬁV%%@WﬁﬁhNta@P FI&g 9b shows

o R e EICETE [ VT

Francis. In addition, as shown in the Exanples, new
f&ﬁﬂﬁ&wﬁhéOﬂ%ﬂgcpnmb&hn&nmhahaWﬁglgﬁﬁﬂdommmﬂnb@B&@ﬂnofSR444

(SHRETTRBaR P Abr AR SOPTRTd ERN EEh G260 KSRBEISEIaton PA), and

TpenL '(BQQFeehﬁ[ot{eeh@} R8s ipndy Oﬁ ﬁﬁs&{e% AR rﬁ@ldg The filled mold was
doma technol ogy, phage and I'ike).

theﬁéamnﬁlmd betvearpltep sieGomnikdingil ‘élucka[jolye’(tma&)tet‘eph‘dngbte (PET) film.

A %/}ﬁﬁli%yfég %ﬁ%%v?@éh? owen?g] sFtPurcR}g% nweaélagﬁalnegz i 0 %@%T/orgamc
coriPOGEPRSM b ndl PET2000) "Natural And Designer Binding
Sites Made By Phage Di spl ay Technology, " I'mm Today 2

1:371078; Rrebs et al. (2001) ngh Thrﬁgghput
T eéafﬁrerlatﬁ icoRSUAKHOEWES thed Prysgd tirowicd Gyfigsystem model

7.
ﬁgggﬁ%egﬂ%gYé%mﬁereln %@%ﬁ%uﬁ%ﬁgﬁxﬂ?é%wg?gg&igghﬁnflBum.
The oompositivh wpeaired achtihe b&nsﬁﬂ‘&bﬁ(ﬁf wzsepleedrrd dpuﬁa HIGedc sigiwighe
t chni ques ysi technlques bod nlzatlon
at Plﬁalt(h‘ﬁ‘ éﬁﬂ? Opeeiéﬂ&]l%n SFR a‘él epfjer 1atipirfEgm the
o@cpt bhog) @& bﬁgﬁhgﬁ%tof %ﬁﬁk%&dﬁﬁa‘c@ﬁﬁ%?ﬁl% @ré&ﬁi ecurred when the
transgeni c animals having el enents o I nmune

cossyratteon (eemylled.agart. U. S. Pat. Nos. 5, 569, 825 and
545 806), wusing human peripheral bl ood cells (Casal

5,
gk B it s Mo B S Tt bRa P e 85 U iPgRy. The

subBEhRREA RIAiké® fdGonizddywser @8Hh&Dhis PNA7TPC 6125 Whinutes to

fromhuman B cells according to the general protoco
prepaie thegurtasy ofithseatierngfpr the nogigyep: Garien-axesngomas than gerformed

o MBS AP ey T RSO S0U R

wat&fahﬁﬁ’@ fol ©@diBhtes. | Afte thy ﬁh&ﬁ(bl@dlge s exoe sy exchal&ge solution was
bi ndi ng. donor is fromthe 3G anti body or a hunmani zed
renysied by A inspigrthg fon-exchanged pateraed suRstsae éneﬂx Bs@donigedyyvager at
ro&gQ&ﬁHrﬁagllcatlon publication 2004/0010124, which is
i ncorporated by reference herein in its entirety. It
is contenplated that, for some purposes, it nmay be
advant ageous to use CD16A bi ndi ng proteins that bind
the CD16A receptor at the saife epitope bound by 3G8,
or at least sufficiently close to this epitope to
bl ock bi nding by 3G8. Mt hods for epitope napping and
conpetitive binding experinments to identify binding
protelns mnth the deS|red blndlng propertles are wel |

N a o s T 1
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are substantially human (derived from and
substantially simlar to, the heavy chain variable

w0 e@veosoof a human anti body or anti bodies). [ OBABWH200$1067179
an aspect, the invention provides a humani zed 3G3
anti body or antibody fragnent containing CDRs derived
fromthe 3G antibody in a substantlallg human

The Figsgshigriexchsnecd patigricdisuhtraieway themplaged mpecoppratioppl clectroless
f.f :

oo BEpLER S TALD AL S eSSt SERIRE by

pat@pRon Her subxt@atp hal adcnnmtwedemhﬁdllgtymtﬁwrehhhyéﬁﬁ(rﬁetalhc copper. The

IETICTR G iR
whiR fseﬁﬁﬁle Wag ‘ﬁbﬂ%rﬁérs% thObd&Ane ?GQSII{(\Q%CIUFEdt(ﬂl% t&fte

or as discl osed les 3 and 4AH. Suitable
pﬁbmndmﬁgnmmbbb$ns nay conprlse 0, 1, 2, 3, or 4 or
nDre of these substitutions (and often have from1l to
Ex oﬁ %hese substitutions) and optionally can have
AWW'¢? onal substitutions as well. Table 3. VH Domain
SubstitutionsTabl e 4A. VH Sequences Derived from 3G3
A PidhEnidQI A9 a HATNEE RNt N PaiSiBEATYAIOR (RIS iREFRRRNGIt T6h 1id in a
RELATED APPLI CATI ON Thi s appljication clains priority
grigl pattpre witheapprosigatsly migtiaeh SpAgipEias shavehindghG- allﬂa{\kT his ask was
¢ t f
Pl A op A R oA s AR R BT AR bocn
codedwitbawompositioe hatiegla 120 20H®: pragip diy atdigin o6 SRd44 8 arenrer, Exton

pad USRI Feforckisebiad. EXRART (kBT dap P& apd 1L (BASE,

ChEﬁ@tEéJN @? TR c%&p%kﬁ%n Ay hﬂﬂletd%%hd fu%g b hes ﬁlﬂ%ﬁ‘;‘?&‘ &M vhich
manuf acturing processes. Conductive features of

smaﬂdh@mq30®nedamamMﬁkemeﬂy6amdnmahwhwsdnmeqU|re smal
scal e patterning that provides a conductive trace.
El ect ess d sitjon.is a
TheGd BlrF F PREHAAPT s u P RS MR BR Wi ITL S Figg aystem
modBEMICS6R@NankicRkag €isisd ¢fithelndtBull aatnittegaspury®@Thbasulting
been established for quite sone tinme, and is generally

paigighrrevier apatyd wphmagpinacd isomaiinebetinil ketone AEKS taramavssd

unaﬁapgﬁgﬁ{nlng a substrate that includes the steps of
appl yrng an organi ¢ conposition having an ionizable
substituent in a predeterm ned pattern onto a

z&pmﬁsﬂoﬁmepammﬂabﬁg&mnﬂﬁmgﬁmmneeﬂmhamgenbeKWeemxﬂhmgeand

e .subs uent and an ionic species. Disclose
clep Ol BPRYOTT T eHENAHT NS AEPRTe BIERBIIOHTY (5t megohms) ar
57RURRT At Rétprd ?Q{%lth@ﬁﬁfatcg ef ﬁl‘ég)ﬁﬁetﬁffo@tﬂag ¥k tNeepR An ion-cxchange
or gani ¢ conposition i ncludes zinc diacrylates in
was thengdefornen bebhthiag tler prttorited sabsiabsinrat wi% solugioe of &ll\mﬂ)

t he. oy gani 3 n Mﬁth uv ation,.rin
nit PR SR e B B b b Yl b s
ex@iang@mﬁu&m@agﬁeeed 6y nﬁﬁﬁg HeTbmgxdHaRg @XFHHRARE sHIgd MR Yicfly in
t he g merized organi c conposition and a bath
deigpige PiicR gt 1lo8Y IPP@PREITe., rinsing the ion-exchanged
pol yneri zed organlc conmposition in deionized water,
Th@ R sdEh %&Eﬂ #ﬁf‘e}ﬂe(al sﬁﬁsﬁra‘f@@gse{heﬁhﬁtcé({]& é"&)‘ﬁ%ﬁt[@lal electroless
I on- exc ange yneri zed organi c conposit
cofipics placag ﬁatihs{asmnrmtahqﬂh Dffopas hemutedn ght ahesctdnstulsmh@f thabath, the

i ncl udes lying an o i c coppositi havj
PR PEgtbel Sél%gtgﬁégi‘?f %FéH’Enuh% & Prg aéﬁ“ﬁi @Y #tf%?qﬁl?ls PRper-
FI6. SO0 SvAL8: infaOF G r&aRinRa1418d B&Y. %%ﬁﬁh@ idots” actually have
perform ng ion-exchange between the ionizable

substituent and an ionic species; rinsing the

i on- exchanged substrate; perform ng el ectrol ess

deposi tion on the ion-excharged substrate; and rinsing
the substrate. Disclosed is a nethod of patterning a
substrate that includes applying a radiation curable
organi c conposition to a substrate; curing at |east a
portlon of the organlc conp03|t|on reaning t he

.. o I 1 e
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are not limted to, thernoplastic polynmers. Exanples
of thernoplastic polyners include, but are not limted
wa 209paoyol ef ms, pol yacryl ates, pol yam des, PCT/US2008/067179
pol ycar bonat es, pol ysul fones, polyethersul fones, and
pol yesters. Further exanpl es of thernoplastic polyners

i ncl ude pol ene, polﬁpropylene ol ystyrene,
lobseps/¢ Fasul f ﬁ*@tpﬁ f pptaFeqf t %Bﬂ Bidbr Hbwathe C@fedkﬂ@%lﬁﬁé‘f@élmuCh

e AN i R PTG o B "ol =1 )

pol y(vinylidene fluoride). The substrate can al so be
Wiptethadsdofurotmabghasstiowbtrshaivn agd desribed mith(rsf,erence to various

amcs, se S, conbi iions there
em B AP BaherRS e g iood b ERan SRk i e grtt Sarious other
chiﬂg@% thede ¥@m idl de@d’i‘l‘s% REhIRNAER R wft?l'itﬁfi Bg[?atrﬁﬁg fr8fdhe spirit and
chal cogeni des. {d ass- ceranlcs that inclu

scapey$ thel disciesdrayi cr ostruct ure can al so be useful as
substrate materials. d assceranm cs offer the ease of
th
Thll SRReL ARG dinol SBELARLYA Lk SLERRLD Gibiitied in the

art XA mpb@&mﬂh&t&l@é ples@r daiossreicBt bel gectedddeish Sinbodithests other
bori des, and carbhi des. Substrates can also i ncl ude

thag dhese dinglasedr She Exelagsdeanbofimeiss Hr Pesanted ﬁmpélmsés of illustration
I u

ond A RcR S pRRUGA IS it il B B ollow
bi nary conpounds of Goup Il and Group V el enents,
and their various alloys. Substrates can al so be
prepared from nore than one class of naterials,
including, but not Iimted to those discussed above.
For exanple, substrates can include a sem conductor
crystal with a coating of a glass or ceramc material.
The particular type of substrate utilized can be
chosen based at |east in part on a nunber of factors,
including but not limted to, the patterning nethod

that will be utilized, the final application of the
article that is being produced, or combinations
thereof. FIG 1 illustrates an exenplary nethod of

patterning a substrate that includes a step of

appl ying an organi c conposition having an ionizable
substituent in a predeterm ned pattern onto a
substrate 100, and a subsequent step of performng

I on- exchange between the ionizable substituent and an
i oni c species 105. The step of applying an organic
conmposition having an ionizable substituent in a
predeterm ned pattern onto a substrate, 100, can be
acconpl i shed using any techni que known to one of skil
in the art for applying a conposition onto a substrate
in a predeterm ned pattern. The step of applying an
organi ¢ conposition having an ionizable substituent in
a predeterm ned pattern onto a substrate is al so
referred to herein as applying a conposition in a
predeterm ned pattern onto a substrate. One of skil

in the art, having read this specification, will be
aware of various techniques that can be utilized in
this step. Exenplary techniques for creating a pattern
on a substrate include, but are not limted to, die
coating, stamping, mcro-replication, jet printing
(such as ink jet printing), scribing, screen printing,
adhering, flexography, enbossing, thermal transfer,

| aser induced thermal imaging (LITI),

phot ol i t hogr aphy, photo-patterning, and nolding. In an
enbodi nent, a step of appl yidfgy a conposition in a
predeterm ned pattern onto a substrate includes
stanping, ink jet printing, mcro-flexographic
printing, mcro-replication, |aser induced therma
|nag|ng, and nnldlng In one exanple the step of

Y | o " I L Y T T o
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Exenpl ary pol yner precursors (those that can include

an ionizabl e substituent, and those that do not
WO pboe®1an i oni zabl e substituent) that can beP@BES20081067179

radi ati on curabl e organic conpositions include, but

are not limted to W curable conpositions. In an

enbodi nent, the radiation curabl e organic conpositions
Wheis Glgigicdds materials such as acryl ates,

nmet hacryl ates, epoxies, olefins and conbi nat i ons

1. t heneqtmod Br M“en%ﬁ?g% fe, C@Iﬁg ifh .6 pol ymer

precursors a e ut IZG Inar ion curable organl C

c orrpppiyhgcm organen@ingrositipal mmiag apriedmidosdstubose at hat
j oni zabl e sybstituent, and those that

can
pre&steﬁaweﬂ ﬁaﬁ?men@rﬁ VoMYA substituent) that can be
usederfdinfhg %L&(cﬁ%[@%%t&éeﬁ'i% {oRBhbREb MR E&ESS R s‘;Secws
radi ati on curable include, but are not limted to
curabl e conpositions. In an enbodlnent the radlatlon

cur gbl e or, an|
2 cuon BEnG ARl AR LoPieat BE or Qs Hau Ry T Tajgna the
meSAtuARE déﬁﬁ)rﬂsébed’oﬂ@ffymg@ﬂlé/dﬁ@ﬁm@ cEBpP6 IR BoGATkd iNGdHEEELo the
nononers, oligomers, or conbinations of both nononers
Sul&ﬁ'ﬂteollgoners At | east one nononer and at | east one
ol i goner can be utilized in an organic conposition
that can be utilized herein. In one exanple, nononers
3. can Abmethbi lad':CZEding @ elninad ohetdie tieairgnid edypasftion comprises a
olig an oligomer(s) is included in an organic
Solzfeﬁﬁage the %Hdlﬁcﬁtl%?ﬁ%%risﬁﬁ BYPOFAAE theral\f#e at | east one
nononer and at | east one oligonmer, the conposition can
be solidified to initiate polynerization of the
4. comAaslbtlhbd) accoAding éaslhinod wmmiyﬂerormmmmsitiam @mprises organic
ani c_conposi tion ut. 4%¥ |nc gges.at | east
moé‘ﬂ e]fsoﬂﬁg?’élﬁlo EQUES AT U eS %lSB FEHAY REHEISPS

mlﬁatﬁ%rﬂdl}eﬁeﬁ)zfanb@ef@leraspguﬁrtdcanwsuféﬁn take part in an ion
exchange process. The portion of the polymer precursor

that takes part in an ion exchange process generally
|nclude cat ort an
be” iETeR E B B e MRy iR Rl BT g PRtsch N,
rmhaﬁhude, but are not limted to H+, Zn+2 . Exanples of
i oni zabl e substituents include, but are not limted
to, carboxylic acids, phosphonic acids, and acrylic

?g In ?‘z ab 1ﬁés u%s0 tr d|htFl % gﬁl? Illl C }%?rc %—]Ih% ﬁgﬁﬂgg the pafierned sybstrate

prlgfmlmsfprmmexghﬂlgbs where Mrefers to a netal
ion having a positive 2 charge. In a polyner precursor

that includes a -COOZnOOC- group, the Zn has a +2
7.¢ch arAgﬁethQ@ gc&ﬁ’&in% akQa b WwhelkiR thel rBRin®X R &?né@lrs‘aﬁﬁﬁa?e pI‘lOI‘ to
Generally, the i10onizable substituent "does not i nclud
pergormisg ﬁmtlolaendtaega mldonbat doemzddumaiti.on as a cat al yst
for electrol ess deposition. Many materials that can
function as catalysts for electrol ess deposition are
8. I el at i¥@bd a€eP@AS ky 8aind B HIRGH AR cHntLU ARRel D8 Llctperature
of fer an advantage in processing costs because the
abewg| S@tdogedey Cexpensi ve el ectrol ess deposition catal ysts
are only attached to the substrate where the fina
material wll be deposited via the electrol ess
9. dep@sintihod agioddias %o cldith & wWherde 0RaMshgl thy patviesit apaeus prior to
when conpared with a process that coats the entirety
pegernyng therigr-exchiapee & dopapbdl aquspus bise followtedibrginspig in deionized
W&%talyst then renoves a |large portion of it and wastes
the catal yst. Exanples of particular polyner
precursors that include an ionizable substituent that
can be utilized in organic conpositions include, but
are not limted to, netallic acrylate oligoners such
as zinc diacrylate, which is commercially avail abl e
from Sartoner Inc. (Exton PA) under the tradenane
CNQ404 The netal lic acrylate ol i goner CNQ400

o I T Y . U o~ . "~ AN\ o o .
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conpositions. Exanples of such additives include, but

are not limted to surfactants, pignents, fillers,
w@ologmeioizat i on i nhi bitors, antioxidants, and PCT/US2008/067179

anti-static agents. Such conponents, if included can

be included in anbunts known to be effective. Organic

conposi tions descri bed herein can al so contain one or

nore solvents. The particular solvents and the

quantities thereof can be dependent at |east in part
100N %hﬁeﬂﬂ@& LLGY iﬁ% td YR wah%fb% e ?hgdhstbgg@l@ 'a%Hﬁlt oﬁ IEl?atrnrnoma

substrate I C he conposition i el ng appl Ped
hydmgideonbi nati ons thereof. The anpunt of sol vent, and

desired characteristicsof t he organic conpositions

n the havj r ead,.

1y & odBed Preoating i aSea ies ki B SSHbPp R Figium
hyd@&fdei que that is to be enployed. If an organic

conposition is to be applied to a substrate using ink

jet printing high boiling point solvents may be

1220 SRSRERYRLIHL 1) SRS B0l SRR RS g s

aftQickongingahOionsalch@ipe. may be utilized in an organic
conposition. If an organic conposition is to be
applied to a substrate using a stanping technique,
ne
13 %g@?@ﬁéco{fﬁhg ?lgﬂ}n{gg)f%rt Vez g%gg%ﬂg Ferﬁg"rnn&% ectrole s plating
uprbrtthnragn -atchengrel satlsteatid.ageous to utilize a m xt ure of
one or nore solvents. For exanple, a m xture of
t ol uene and i sopropanol can provi de good coati ng
14 Per ok BmBE 8cRAGR uP&aﬁ@?3ﬁthP&nﬁ 1@§kﬁﬁhﬁ§ﬂﬁ§oﬁ%x&ﬂﬁged
toluene and an ability to dissipate a static charge
meprdoensse of the isopropanol. Ot her application
techni ques may al so have particul ar solvents or types
of solvents that may provi de advant ageous properties

15\When mbihbll 28rdifh e Shins ki Whetein thb @cdiicingTuhdioRe:xaM@iped metal
of the techni ques, as well as the types of solvents

iong hagelestad fomp tlesvgraup sensising g6 phasoredugtions chgmipalrediistion, heat
raﬁﬁ&Ppaggg%emgn&hﬁﬁggnt of solvent or solvents to be
n-an-organi c conposition (if they are to be
ut|I|zed at all) can depend at |least in part on the
type of application technique that is to be utilized,

164 he Astigthpd aecording énclpine 1 3 Bipisd) e slecfrelepoplpingdsmopiste layer
Mher
o BB R S, o B R SRt Elpalladium.
a pol ymer precursor, such as a diacrylate can

advant a usl y, .be u o decrease the viscosity of
17 e A eHRS Hocokinea S ST Draretih gl STeted e thegroup
cofbiab Y 8der, Csﬁ%tahﬁﬁelagc\/la 1@&%%& BRadifuh! i zed in an

orgafi c conposition in order to con roI shri nkage of
t he patterned conposrtron and/or the final patterned

gStr aft ctr deposi ti 0 rly,
S5 e it pdok S TRoh IS TR S dh%adeds
the organic conposition in order to reduce shrinkage
of the patterned conposition, and/or the fina

19pat ﬁetﬂﬁ@@d geoding feelaia 1 avhcrdin Hicrapeasis caapysion; cempriscs

i t

cor?é(%ﬁdg geelgé)t ﬂ%tn thg g_pdug r&%ﬁsnﬁtﬂ% d&%p{l}ag? glgglgﬁ]tlgﬁs dhd oligomers.
flexibility and nechanrcal properties of the patterned
conposition, and/or the final patterned structures
after electrol ess deposition. An exenplary radiation
curabl e organi c conposition that can be utilized in a
met hod as descri bed herein can include an oligomner
that includes an ionizabl e sifbstituent, one ornore
nmononers, and a photoinitiator. Another exenplary
radi ati on curabl e organic conposition that can be
utilized in a nethod as descri bed herein can include
an ol i goner that |ncludes an |on|zable substrtuent

1 . " - .



10

15

20

25

30

conposition is patterned onto the substrate. It is

t hought, but not relied upon that the first rinse step
WA 20908601 uncti on to renobve organi ¢ conposi ti oPCT/Hs1008/667179

not cured, not adhered to the substrate, not wthin

the desired pattern, or sone conbination thereof. The

first rinse step 120 may al so_function to renove
20.non 4y mghed 90%%@ tq ¢Jaign 2(?1 stheresuthg orgrnEs $OERROSIRION FOMREISES zine
diadkgRs in the nethod. This first rinse step 120 can

general ly be carried out with a solvent, for exanple
|n a solvent bath. In one exanple, the flrst rinse

step 12 an be carried out wi.th deionized (D) water,

21 The%ljlr' R%ggg,acagﬁmg &0 Glarm! WheTHRLheapRRiR N 1 anipcorpgpsition

havifg 8 idn8Asle S%B&Hﬁen%@n Pre'd@teﬁﬁﬁ’ﬂeﬁ‘ Bt ARICEm gflﬁl%d @5’ a rnethod
water Is at |east abou C. I'n anot her ex

selattew\ﬁbmnhe groap cheagingaif otampse, (St pinang, |smsb1ng,| pi@@p@ttefplng,

ml B BRIt ROt B thRs or [2opropyl

al cohol (I1PA). The first rinse step 120 can generally
be carried out for at |east about 5 mi nutes. In one
22 ex adypinethod pégdricraimgra mefal Mfépl apQa @abstrgten e¢rapm§mg) e
fﬁ;%ﬂglﬁgin Ut%réé)nrli%n%os%? h @ Olil‘ltsmg C?mc (? 5 aﬁege eidﬁ rrtmned
pmaghbﬁwhgnmg&méhe rinse solutlon or the substrate
within the rinse solution. In sone enpodi ments, the
fir §91ymeﬁ§@g§hféﬁrgwe cpmposionwithdf refiztionst as a base

rin
i ¢ ARSI INhRHERS PERE: AthhLER il RAEE e RISl Dy
ﬁnghgpld@@mzamwbwr@mr&mmamdnasfaiaﬁtSﬁtbnd rinse using a
3% a ueous sol ut j |a hydr.oxi de f.ol | owed. by
SRR RS SR AMEER S e@%ﬁ&dﬁﬁ%ﬁf@w%&w@ a bath
comt@@idgn fivdr @i de can be used in the rinse step 120,
typically at a concentration of 0.2 to 10 wt%
f ol riowed theyionicrgiangedwalpmderalmirgade ¢(@hjposiainan. dépnsaed water,
in FIG 5, exenplary nethods can al so i nclude an
ptional second rinse step 130, that can occur after
pertfbienih® BreEXSIBANGBpdrHl ARK PO ABEL ibR2xcHangb® pdINAYERD orattic
not relied upon that the second rinse step 130 can
COMPPfii9ton to renopve non-ionically bound ionizable
substituents fromthe substrate. This second rinse
step 130 can generally be carried out with a sol vent,
23f or Aematiipdl ef pattodnia@h webKratkadompristhgone exanpl e, the
second rinse step. 130 can be carried out with
apRIBIE I PR TIOMREAHOR. having apyionjgabls subsitugriie pgredpteseined
in one exanple, the DI water is
pmggg g%ﬂ@@ﬂkﬁe second rinse step 130 can generally be
ﬁndagﬁh&yﬁﬂenmdﬁubymuel east about 5 minutes. In one
| e, th ond ri nse st 30. can nerally he
Per ‘%ﬁ“} %H’no?i‘tc S{W?eéég‘i 108%@? SYOS{R %’S‘F a@@ﬁ&%?‘ﬂ?'
nnhh?ﬂ&%@ﬁ@%dﬁh?&?&ﬁﬁ@ﬁe130 can be carried out with or
hout agitafion of the rinse solution or the
peferivgng elcetralpgshiepotitien on the dos-oxahiengad, substeate;asdseen in
npl ary nethods can al so i nclude an optiona
“nﬁﬂgﬁgfwbﬁgi 'step 140, that can occur after the
el ectrol ess deposition is perfornmed 110. It is
t hought, but not relied upon that the third rinse step
24 140Aclaﬁthpd|ﬁ6p¢ttﬂmltlgaﬁ@bﬁw@ @HEBHEE ess deposi tion
ate. This third
op IR R TR TR bR THIRARLS: Wi'h &
solvent, for exanple in a solvent bath. In one
exanple, the third rinse step 140 can be carried out
with deionized (D) water. “Fve DI water can generally
be roomtenperature, in one exanple, the DI water is
about 25 C. The third rinse step 140 can generally be
carried out for at |east about 5 mnutes. In one
exanple the thlrd rlnse step 140 ~can generally be

o, oy .
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briefly in deionized water at room tenperature.

Comrercial electroless plating solution ingredients
wawene/omotchased from Toryon Technol ogi es (1t asREI/US)008(667179

the products | abel ed m copper 85 A, mcopper 85 B

m copper 85 D, and mcopper 85 G The bath was m xed

by pl aci ng 330 of DI water in a cleanglass beaker or
curjing at 1%&%1)0%11Iogﬂ@tqrg%ﬂlﬁgoquﬁl%l; magnetic stir bar,

od i : 1
rerhVing HERALGRY Boifoh o REHELpd et B B0 BHEpRR cBhIBLiof S
peilarming ameex@hhgrito neptappes i08zakde sibutsuonas/ithlahdoved spadics.
stir for 30 mnutes then 2 nL of 37 wt % f or mal dehyde
solution (VWR cat al ogue nunber JT2 106-4) was added
25and At e @btk @Re VRS2 22 nERIN MR i dBs(t8h G 1i§6id and
use the solution; It was placed in a beaker inside
thegthé¢thod thirthict cdraprimes helidifyase thaiorgaaicnmahmeitiab deitnaldd it@dbgrd to the
the tenperature of the solution was allowed to reach a
SubS{rateyy state before use. The rinsed ion-exchanged
patterned substrate was then placed in the el ectrol ess
copper plating bath described above for 15 m nutes. At
261 he Aciopibpd geapmding tq ¢lrisn Bawhereimidic paganey gpnanesttiea comprises a
substrate > cunul a strongl dherent |ayer of
sol it Rl ISR AR PRkt BB Lo e, halt of
whi ch was not placed into the el ectrol ess copper
pl anti ng bath &jeft side of FIG 6b); and half of )
i wggd BECREERE thelain B WBREET the 10831 CRIBIOItION £PMRESCS
orggle ot oFifife Mt ortenus s R of shit ol ficafion compriss
initiatidg pokrecrizardn bHihe drgamidengppitoxi mately 0.1 Chns/ cm
Exanple 2 A conposition was prepared as in Exanple 1
Wi th the exception that the conposition was nmade from
2820 & 38hEd4ecofBing (a3 87 whereth N pAAAbrizaMch £ i8idRPwlith
A 20% by wei ght coating solution of “that conposition
radmi®nmade by adding 80 wt % of a 70: 30 (by weight)
t ol uene: i sopropyl al cohol solution. A glass mcroscope
slide was dip coated in the coating solution with a
20 t diaiod at@rdihg & Saneed fpiecr Bbmpliengd Aadh thedatéted substrate
_coatlag t hi ckness of about 1 mm A stanp was nade by
prigoionsHoraggites wg-cxfbisgsi ng of Cyrel (DuPont ) plates.
This involved placing 3Mr) brightness enhancing film
(BEF, version with ~24 mcron spaci ng between ridge
30poi At BiEthod accosdin® tdiclaine @ whsieirf Aegnihk pattbi@esitSrate prior to
structure pointed up. MEK was squirted on the film
peoin)ipg Heriprreyrhsngels dene n draontzsdayatpr aftadcpagraiugs abayg 55 degrees
c top and left for about 12 hours (over night). Wile
‘still lam nated, the construction was passed through a
fusion UV curing systemto cure the Cyrel. After the
Cryel ate was del am nated, the plate was further .
3leur gdmgf&ra@ ACRTHNE EKC P’inbﬁé Wgsw% e &‘E PﬁBﬂ’P%X POSEHS prer to
pertétinling WeliBg c hahBReisRioAt & dRuSb@Bhs¥astio¥fcll 8 fhsin® iR deionized
glass roll with double sided tape and rolled (rocked
wagmce) across the coated glass slide to ink. Then the
i nked stanp was pressed agai nst (rocked once) on the
unprimed side of a 3Mr) Schotchpar(r) P56 PET 2 m |
filmwhile the filmwas |aying flat |eaving a patch of
printed. lines. .Th rinted filmwas the assed ..
328y ABRpRACRIGRE R b af Magrowt b BhniadS BuRas ¢ aution of
amBiont BAirdlides. The fil mwas then soaked in DI water at
about 600C for about 5 m nutes. Next, the filmwas
soaked in 5m % silver nitrate (in water) at about 600C
for about 5 mnutes. Then, the filmwas quickly rinsed
in roomtenperature DI water28followed by the film
bei ng placed in a copper electroless plating bath (as
in Exanples 1) for 20 mnutes. After a final DI water
rinse and air drying the inmages seen in FIG 7a and
FIG 7b were taken under a m croscope and are
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The | am nate constructi on was then passed through a
Fusi on WV Curing system nodel MC-6RQN (Fusion W
WEYBPeM®10 | nc. Gai t hersburg MD) which was fittRdI/ub1008/067179
an H Bulb. The conposition was cured and the
construction was peeled apart. FIG 9c shows the
nol ded material (adhered to one of the 10 m!| PET
331 i | stpethpd apcoadipain daim dhwhetsin theaangaug bags a pelutipig of sodium
a%kﬁ$leness of the thick cured material sonme cracking
Yoccurred when the construction was pul | ed apart. The
cured material on the PET filmwas then subjected to

eIectroIe s de 03|t|on e substrate was first rin
4in 4eMEHPS aerAdine fo ¢laign ?r% gorgprisingripgpe tepaeng S&S“ate
aﬂ&qmﬂ%ﬁﬁﬂ&Qhéﬁﬁwégﬁé e of the pattern for the next
An~i on- exchalggé was then perfornmed by bathing
the patterned substrate inab mt@bsolution of

| t ed water. at
35 nih sbagesrapge it o Bk e Batind herlbee Eileshmigs plaine
up§@ﬂ@qugmm@@%meﬂgMﬁgeby rinsing the ion-exchanged

patterned substrate briefly in deionized water at room
tenperature The rinsed ion-exchanged patterned

b ' I :
3631 ot PaREAEENER: B PR g S PTR 20Bhg s igy-cpgpmecd

meédd idishut es. At the conclu5|on of this bath, the
pattern on the substrate had accunul ated a strongly
adherent layer of netallic copper. The plated nol ded

37mat %rlln@t!hog AeoPfin ?&Haﬁﬁ‘ vﬁ l)vﬁere%ﬂthe NOh i gb"ﬁhé 136. e‘%%%@d metal

plating I's not present ere the sanp

ionis rmmtam frem tlegrbap bensosting béph(ﬁﬁtedutwaﬁl clrmuczﬂdedimeon,dleat
the presence of ai.r bubbles. Exanple 6 A photomask was

r“@ﬁ@ﬁf&ﬂ Stﬁ?ﬂﬂgkwﬂﬁnan awl and poking holes in a clean
paint can lid in a grid pattern with approxi nately one
inch spacing as shown in FIG 10a. This mask was

38pl ademctbnd tacq@rdiﬁg ao eleirm B dwheffeiBiik Skotrolepapl fting RPOsiBNG layer

h been .coat e
seli el BTN P i ihe30 S9GPETON O B BY Sy gind palladium.
SR444 (Sartoner, Exton PA), SR238 (Sartoner, Exton
PA), CN2404 (Sartomer, Exton PA), and TPO L (BASF,
39.Chay Bethed pporditg g @@m‘péb whiggEn thagneéfpiﬁatt @oﬁetﬁytqdafrmn the group
e produced
COﬁasr?tgtlggpr oéqp%%tﬁellbfl ’ %ﬁt& I}t!\/(h]él @Eﬁ cagg | ng he coat ed
filn1mtth phot omask on top was passed through a Fusion
UV Curing system nodel RON whi ch was f|tted W th
40.an A Bethad a?f&rﬁpg fbglam ph W@éremrtlalé et spk islvear tial |y
cured coated web was rinsed in nethyl ethyl ketone
(MEK) to renove all uncured acrylate. A portion of the
41pat%amm@ddaagﬁ@ngofdhhm24hhﬂkﬂﬁ&ebhgmk&ﬁhﬂﬁsﬁﬁdcbnmﬁ&m
exchan %, eIe trol ess deposition. The substrate was
CORPEWRS pFIRCEH (IO (6 EEHP OB YNGR “EDMMAEWEAREIS e O
for 7 mnutes to prepare the surface of the pattern
for the next step. An ion-exchange was then perforned
42 by Bambthng acdoedipata damed] shbwsin tic @rganicaedBnnas¥os sbmipiiess zinc
dial %llver(l) nitrate in deionized water at 57C for 7
h ts. After the ion- exchange bath, excess exchange
sol ution was renmoved by rinsing the ion exchanged
patterned substrate briefly in deionized water at room
43t empeingthad 8 acqmdingitoglatn L6 pchexaih tsgenlypa 2 engarlg composition
haxéiﬁgguﬁ ! gﬁzgtglgaszlg%gg%ht E’+ Qgree‘aete lt%ﬁ&‘ ?QtYe?Htlg aégglln 1lshei)byfa method
75 minutes. At the conclu5|on of this bath, the
pattern on the substrate had accunul ated a strongly
adherent |ayer of netallic cdbper. FIG 10b shows an
image of the resulting plated dots. Note that the
"dots" actually havel obes as a result of the pul sed
nature of the H bulb. A so, the cured region was nuch
Iarger than the hoIe |n the nask as a. result of the
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perform ng ion-exchange between the pol ynerized
organi c conposition and a bath containing a silver
W@ 2009/0060insi ng t he i on-exchanged pol yneri zed oOPQENS2908/067179
conposition in deionized water, and perform ng
el ectrol ess copper plating upon the ion-exchanged
nmeri zed organic_conposition. 23. A nethod of

0
Selgﬁtﬂ{ Bpmi thy SuB ¢RRY FHRO ! S BmpiNS | H@rinEpp ST bige dihogngerning,
it j t.oni zabpl Jhstituent in a
HK%@g%gﬁgﬁﬁ?ﬁ% %%?%%rﬁﬂg%@”a §@g§#%%te; rinsing the

patterned substrate; perform ng ion-exchange between
t he ionLﬁabIe substituent and an ionic species;

i négtEREOMBHSB% changed substrate; perfornmi ng
el egly@gs deposition on the ion-exchanged substrate;
and rinsing the substrate. 24. A nethod of patterning
a salpstieratdongemp cosippgtiompptyi ng a radi ati on curable
organiﬁ cqygﬁéhtion.to a substrate;curing at |least a
por fiP8Y8f 5r Q4% conposition; removing the
unc whebiP @k tpa@inb®ofp@hif cBnpaitieh B Pfverdd GHihele phtgaAdCmetallic
conmposition; and perform ng ion-exchange to repl ace

coating tp devirensiall fatyses, andbyhergintthe averpld friagurepleayic @gvidfigthatas at
method, accordin Lai m 24, wherein the organic
leacs:toatrtr)ﬁggll t ovﬁldlgsanaa{ llg?qsg izg ngln%lg{l'he nmet hod further
conprises solidifying the organic conposition to nake
it adhere to the substrate. 26, A nethod according to

45¢| ailhf oiclgrceeiding Reldmgun Mbcieihibe PritsBed BstepiG walnghas a
ﬂﬁ?ﬁk&gﬂﬂmgﬂph&ggg§%#£dification conpri ses evaporating

e solvent. net hod according to claim 25
wherei n the organi c conposition conprises organic

non rs, organic oligomers or. mxtures thereof, and
464 he 186 piiisia %Cgar{ﬁﬁrtﬁqtoekﬁrﬁrr@s shcrel) e SHpSHgtaROmprisy 5 BRI BT
of the organic conposition. 28. A nethod according to
claim 27 wherein the polynerization is initiated with
47r adiTht adivle K9ordingetchen 4de wbeimie tpolyoheaicomprsdspotyodafins,

0 ising rinsing,th tterped_.substrate prjior to
pof§ TP lsih iR GRLsRRRRGS PoBGS e ButesiloRer 8 o
polgtaéi) 2rtniiekemples bNtehBopBgichRlyedd el Ll PpolycatyenR! | Or
to performng the ion-exchange is done in deionized
polyarapiyleae, nolysérrpes. aply(acthipbmeh®sylgel pebsabongg of hisphenol A,

- C [ r
ro B REAREL el FbOef! AL ARADTPEIR T8t Rt ),
polyovingitthafngerids, slaspenbimtians agtedus base fol | owed by
rinsing in deionized water. 32. A nethod according to
clai m 31 wherein the aqueous base is a solution of
a . : ' ' . . 1
o os B I EHAR Bl APIRORIARERNEAR, oy fl Bt
hydr oxi de. 34. A nethod according to claim 24 further
conprising rinsing the patterned substrate after
perform ng the ion-exchange. 35. A nethod according to
claim 24 further conprising performng el ectrol ess
pl ati ng upon the ion-exchanged substrate. 36. A nethod
according to claim35 further conprising reducing the
i on- exchanged netal ions. 37. A nethod according to
claim 36 wherein the reducing of the ion-exchanged
nmetal ions is selected fromthe group consisting of
phot or educti on, chem cal reduction, heat reduction,
and e-beamreduction. 38. A nethod according to claim
35 wherein the el ectrol ess plating deposits a | ayer
sel ected fromthe group consisting of copper, silver,
ni ckel , gold, platinum and palladium 39. A nethod
according to claim2 1 wherein the netal salt is
sel ected fromthe group comsibsting of copper, silver,
ni ckel, gold, platinum and palladium 40. A nethod
according to claim24 wherein the netal salt is
silver. 4 1. A nethod according to claim24 wherein
the organic conposition conprises conpounds sel ected

o s R o,



