WO 2011/ 034605PCT/ US2010/ 002546 CO LED CO L AND/ OR TETHER CONTAI NI NG
PROTEI N COVWPLEXES AND USES THERECF Fi el d of the Invention Thi s

i nvent i orwoebutmsss0s0 novel engi neered proteins, multispecirfiSeolpnatses n

conpl exes, including nultispecific antibodies, nethods of constructing them
and producing them This invention also relates to the new application of
technol ogi es useful in obtaining the nmultispecific protein conpl exes.
Background of the Invention Fi ndi ng technol ogies for buildin

mul i t sp€OILED GOl AdI/OR TREHER GONIHININGRRQEEE KIGMPBEXESMPCWSES and

t herapeuti c purposes has been eluahiﬁ%gggﬁy nmet hods have been tried, but
nearly all suffer significant dra Ch as being poorly sol uble,

i nexpressible in mammualian cells, denonstrating | ow yield of heterodiner
formation, technically challenging to manufacture, inmunogenic, short
half-1ife in vivo, unstabl e ambigldof Her Inventibens (e.g., Hollinger et al.,
(1993) PNAS_90:6444-6448; US5, 932, 448; JS6, 833, 4411; US 5,591, 828;

US7, 129, 330 Thisdnvensipnrelgtes g aeyel engipeespd profeipy mulbspestiis RIPIGHCOMPI - Booy
(2006) . ] Olie: . - 8p: ; 1734197,
i Vo Ty TR 56 FABodics: i B et inE 0 e A, e
9(2) : 13dker@h alihiredated toahe new applieatidn fof technqipgiee dsdfekinrobtaiging sheand pr ocesses
to make nultispecifjc antibodies. Sunmary of the |nvention The

pr esentMUlEPEFHEc BrotpInGPMMeXefovel protein conpl exes and nethods of creating
and manufacturing protein conplexes. In one aspect, the invention involves
a coiled coil domain that is linked to an Fc CH conponent, which coiled
coil domain may or may not [Backigeeumbébfthedanerithien Fc contai ning protein if
desired. I n_another aspe the invention jinvolves a protein corrprliagkng a

ct ! . ) ve

tether and &mdme lerhnadogienionbuilding nutlitsnrmificrantibedies thangre seighgnd isa
cl eavahl e ; L0 : , i | Lves a
ot ot o1 R SSsRb i GhBh e fip@aChAhecRRRe, NIAR BIEEHL hAVS el Bhet?
opt i malbhyneafll alltsofféi0dighificqt diBibackOsRhex beingipobrly sdluele; ardpessibleiih ed coi |
may or may not be cleavable fromthe gr ot ei n dependi n? on the desired -
ef f ect mammalisgrcells, dgBieastratinglaw; yigld of hefarodimes fepmation, feshpically ehallepgigg ng
the protein risi e er el i host
cel | or?o ! elétfi}ée)tgpebilrﬁfélﬂg?%rxﬁﬁcd %F&Jé Pal%% fal \HV(T),hﬁlsfa@fe%ﬁoﬂgsotﬁéﬁﬁgﬁgmp Ye.g.,

Hollinger et al., (1993) PNAS 90:6444-6448; US5,932,448; US6,833,441; US 5,591,828,

US7,129,330; US7,507,796; Fischer et al., (2007) Pathobiology 74:3-14; Booy (2006) Arch.
Immunol. Ther. Exp. 54:‘85-101;‘ Cao et al (2003) 55:171-197; and Marvin et al., (2006)

Current Opinion in Drug Discovery & Development 9(2):184-193. Thﬁs, there is a need for

improved technologies and processes to make multispecific antibodies.

Summary of the Invention

The present invention pro;'ides novel protein complexes and methods of creating and
manufacturing protein complexes. In one aspect, the invention involves a coiled coil domain
that is linked to an Fc CH component, which coiled coil domain may or may not be cleavable
from the Fc containing proteih if desired. In another aspect, the invention involves a protein
comprising a tether and an Fc CH component éomplex, which tether may or may not be
cleavable from the protein. In another aspect, the invention involves a protein comprising a
coiled coil, a tether and an Fc CH component, optimally able to form a protein complex,
which tether and/or coiled coil may or may not be cleavable from the protein depending on -
the desired effect. In another aspect, the invention provides a process of prepa:ing the protein

comprising a tether, wherein the tether is cleaved by a host cell or cleaved by a chemical or



WD 2011/ 034605PCT/ US2010/ 002546 enzymatic reaction in vitro. In another
aspect, the invention involves a protein conprising a coiled coil, a tether
and an FowOHoowmsp@sent, optimally able to form a protei rCTarspdie925ui ch
tether and/or coiled coil are cleavable fromthe protein by a host cel

t hat expresses the protein and overexpresses enzynmes capabl e of ¢l eaving
the tetdheymatisdeaitiondn VEEP: JBianothep AsPele thsriByation involves 3 profein FRIPPAYPRRL , t he

comri <PeT st s RRe Bl AL GO pEBALI o Rl B ForBiath el GEEN. oo e

coi | i syifitieeurd ahYobcdiRdlcoll@ld cledvablecfavr dhdprotei B aihos cellitha Rz pregids the
reaction in vitro. In one specific enbodiment the protein conplex further
conpr i seleiarRnf®velaxpisass KBEMES| Gpable Oheleavisp tettethehand/oncoiled 6l fioupihges a
met hod for. manufacturing a heteroneric protein conplex conprising the step
of culﬂﬁWFWg a host cell under conditions that express two different

proteins frqpuhbiBeSAPEQhe fhvichB6®@ Piovids @pRbdr8bf MEKinglaGreeindorgraances,
wherein each protein conprises a coiled coil domain and a tether. In a

f ur t hercomplesciompisingtaeoiled soil @ad b tetberpmihsrsin the tetberravidiraribe eritedaiod 1ci d

sequence encodi an.enzyne capahl e .of. cl eavi the tether and/or t

cor | eq e P BY Db Ge R SR R e of e SRR 1 ot b e, P RAT el 1 ses
the st epbina® iRt prd@id dinPER kGt cﬁﬁ?ﬁsé@mtﬁ%ﬁCHQ&np@ﬂédt: InldhofRPh4REL,
enbodi ment, the manufacturing nmethod turther conprises the step of cleaving

t he t etthemvemdnanvelves xwietheddor mafufaeueing p beeramegriopiateéticoypleheompsisingel | .
I n anot her aspect,. the invention involves the protei.n conpl exes.descri bed
her el n 1§ 7P B AR Aop R RGO ions 3t 8Bty st fTgrER! PO BRAPE B ¢ o
the manymady affsst MndRYARhAdER RII%hL G REdN chdeproRYeihpiscBROVi des a
sinple, efficient, high yield production process for manufacturing

subst aniled ¢qil denagendasethat dn arfuithérremrtiodimenypthehest.cell comprisesghe pref erred

enbodi ment, .the present. i nvention provides a praoteip conplex c ri sing two
or ror dePBIRATAIIEE i episne encoding g ey spalc of eV B €l andor oy

coi I ed (5OLdilcdRBA! Th bfdmBiment, tﬂeﬁhafﬁaéﬂﬁi@ﬂ%@%@%m(é?‘é%ﬁs%ﬂe depoNd
pol ypepti de conprises (1) a second coiled coil domain (CC) and a second

FcCH, isolatinghbe pioteihhmadé by the@Cseewdl. tthansbensb@inennticaramifadiurag h ot her ;
and the fjr FcCH and second Fc conplex with each other.. In one
ebod BFRST RBER GBS e e SR e RS B e b sk HioH O &89 EiRand t he
second ugg(m% iResst g, sequence of Fornmula 11 herein. In a second aspect,
the invention Teatures a protein conplex conprising (a) a first

In another aspect, the invention involves the protein complexes described herein with

or without the tether and/or the coiled coil. In addition to the many advances and advantages
provided herein, the invention provides a simple, efficient, high yield production process for
manufacturing substantially homogenous heteromultimeric complexes.

In one preferred embodiment, the present invention provides a protein complex
comprising two or more polypeptides, wherein ‘

a first polypeptide comprises a first coiled coil domain (CC) and a first Fc CH
component (FcCH); and " ‘

a second polypeptide comprises (1) a second coiled coil domain (CC) and a second
FcCH,

wherein the first CC and the second CC complex with each other; and the first FcCH
and second FcCH complex with each other..

In one embodiment, the first CC comprises the sequence of Formula I herein and the
second CC comprises the sequence of Formula II herein.

In a second aspect, the invention features a protein complex comprising (a) a first
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WO 2011/ 034605PCT/ US2010/ 002546 pol ypeptide conprising a first coil ed coi
domain (CC), where the first CC conprises a heptad repeat of Formula |I; and
(b) a secwodopaldy@epti de conprising an Fc CH conponent &ou/us26180025d6 coi | ed
coil (CC, where the second CC conprises a heptad repeat of Formula where n
in Formula | ;and Il is greater than or e | to 2 nd ere, .in each

hept ad PPEpeRtide qomprisingst flr@tc%ﬁmlsd@@agh&j@, Wé*@reo*bé?“ FUMPIES&i te in

10 Pl AR SRR 57T S SOt o

resi due S opposite’in arge t e second CC

| n one aadragebiondrbiled bl (CC)S whpedl tip egiond €C corhpiédes adweprad sgeasof\Fdromibeailn and
a VL domain and the second pol ypeptide further conprises a VH and VL
domai n,Wheffel 81 Formda Landolh s sreatgoihan el Endrandovhese pp perd hepirdirepRagdhs o

each other~4in_the N nm.nal - 1 .nal X -Cl-1 et - In
2 ur e o G BoP et Stk B RBEMedE e ety bR Mettng
each otd@kind the fRf @O esmpARednretesididaMs oppodiicinehagachthed’y paidiede is
different from each other. I n one enbodi nent, the protein conplex of

t hi s i nhesscomshCEonpri ses a hinge region, wherein the hinge region conprises

or o Ko2on TharaetboliahiRe ik St s ok 0K el 194, 0" 7

enbodi BAkhin 4dAQhO5QLAH PoLpERl @ fuithers®ngfiseda MIDad VB @RI virRsh #id VF of an
ant i body, an i munoadhesin, a peptibody or an affibody. Thus, according to

a furt hed Vénduoiineef cach pelypeptide aamtinked toeaeihathpnintpe pt-icoamat rCHermipdr

conprise a target binding sequence of an antibody (e.g., VH or VL domai n),
i X oy

pepti b& tfae), immunoadhesin (e.g., extracellular domain) or a

scaffol d PrQﬁﬁiftml?é?@ﬁ{ﬂoﬁin%t,ﬁwW@&ﬁﬁntdﬂ@hclbﬂ)dlsiﬁeg&iheistcﬂffg@ht fréGCRAERI Ng to
one enbodi nent, the protein conplex is a one arned anti body. I n one

aspect otheneln anpghrer icovpogineanit.dbe VA ¢nnarie oheasbrsll ypeptidansrdilerant omsptted coi |
conprising (a) a first pol ypeptide conprising a first coiled coil domain
(CO, WHETe the first CC conprises a heptad repeat of Formula I: (X1 X2 X3
X4 X5 X6 X7)RohEOmPbdithehd, theS5iei Pcd¥apiRRDbf this invemtidtybmpHiebh tird@iregoaci d

resi due or Asparagi ne,
wherein the hinge region comprises a K222A mutation in its hinge region, a C220A mutation
in its hinge region or a K222A and a C220A mutation in its hin;ge region.

- In one embodiment, the pfotein complex is selected from the group consisting of an
antibody, an immunoadhesin, a peptibody or an affibody. Thus,\’ according to a further
embodiment, the first and/or second polypeptides can further comprise a target binding |
sequence of an antibody (e.g., VH or VL domain), peptibody (e.g., peptide), immunoadhesin
(e.g., extracellular domain) or a scaffold protein comprising a sequence that binds the target.

According to one embodiment, the protein complex is a one armed antibody.

In one aspect, the invention provides a protein complex comprising a coiled coil
comprising (a) a first polypeptide comprising a first coiled coil domain (CC), where the first
CC comprises a heptad repeat of Formula I:

(X1 X3 X3 X4 X5 X6 X7)a (Formula I) (SEQ ID NO:29)

Xjisa hydrophobic amino acid residue or Asparagine,
X», X3, and X are each any amino acid residue,

X4 is a hydrophobic amino acid residue, and

Xs and X5 are each a charged amino acid residue; and

(b) a second polypeptide comprising a second coiled coil domain (CC), where the second CC

comprises a heptad repeat of Formula II:



X2, X3, and X6 are each any am no acid residue, X4 is a hydrophobic am no
acid residue, and X5 and X7 are each a charged am no acid residue; and (b)
a second wolzypeptéode conprising a second coiled coil domairuse@apo2sehere the
second CC conprises a heptad repeat of Formula WO

D N0 30) X(X ”’gsa?l%i’% TR RN AR AR, pspar agi ne. X2, X 3
and X' 6 are each any Qmirg)a ﬂ\fdrg lﬁ]&ﬁégﬂﬁ_,rg%éfl ekxﬁué‘opxggé?ﬁ’%%" c amno acid

resi due, and X' 5 and ar e’ ea am no acli sidue;
X', X3, and X’¢ are each any amino acid residue,

X"4 is a hydrophobic amino acid residue, and
X’s and X’; are each a charged amino acid residue;
where n in Formula I and II is greater than or equal to 2; and where, in each heptad repeat, the
first CC comprises an Xs résidue that is opposite in charge to the X’; residue in the second
CC and the first CC comprises an X5 residue that is opposite in charge to the X’s residue in
the second CC. |
In an embodiment, the first and second polypeptides each comprise a VH and a CH1
domain, and may each further comprise a h_ihge domain. In another embodiment, the first and
second polypeptides each further comprise a CH2 and a CH3 domain. In yet another
embodiment, the first and second polypeptides each comprise VH, CH1, hinge, CH2, and
CH3 domains positioned relative to each other in an N-terminal to C-terminal direction: VH-
CH1-hinge-CH2-CH3. |
In one aspect, the invention provides an antibody comprising (a) a first polypeptide
comprising a VH domain and a first coiled coil domain (CC), where the first CC comprises a
heptad repeat of Formula I: .
(X1 X2 X3 X4 X5 X6 X7)a (Formula I)
X is a hydrophobic amino acid residue or Asparagine,
X2, X3, and X¢ are each any amino acid residue,
X4 is a hydrophobic amino acid residue, and
X5 and X7 are each a charged amino acid residue; and |
(b) a second polypeptide comprising a VH domain and a second coiled coil domain (CC),
where the second CC comprises a heptad repeat of Formula II: |
(X1 X2 X3 X4 X’5 X"6 X 7)a (Formula IT)
X’ is a hydrophobic amino acid residue or Asparagine,
X’», X’3, and X’¢ are each any amino acid residue,
X’4 is a hydrophobic amino acid residue, and
X’sand X’; are each a chafged amino acid residue;
where n in Formula I and II is greater than or equal to 2; and where, in each heptad repeat, the

first CC comprises an X residue that is opposite in charge to the X’; residue in the second



where n in Fornula | and 11 is greater than or equal to 2; and where, in
each heptad repeat, the first CC conprises an X5 residue that is opposite

i n char gewbaotiBs46ds7 resi due in the second CC and the fiPCItUSGGoOOIFPE i Ses an
X7 residue that is opposite in charge to the X 5 residue in the second CC
In an enbodinent, the first and second pol ypepti des each copprise a VH and
a CH ddrandhthedpist Cﬁ%yoweww%h@ﬁldeﬁfﬂﬁ? Fss%’%ﬁgll‘ﬁ o %r&%ﬁﬂ?ﬂgﬁe% IRer
enbodi @ége oM'&C” rst and second pol ypepti des each further conprise a CH2
and a donarn. In yet anot her enbodinent, the first and second

pol ypept i dednaaemboaiiiynt,3Be Mt afitbecoht paBpefiiiits eadtdcdutisd @ nad pcH L | oned
relative to each other in an NNtermnal to Ctermnal direction:
VHCHI - lomgén, @pg mamzach further ¢emprise aliipae domaine In anether corbadimentdds figst and

anti body ¢ | SI.p a ir 0l [ ri.sing in and a
first c%?qngg%@&epa%g%ﬁ%hnﬁ'(% ?‘gr\rl\lﬁrésr%daﬁﬁg aﬁ?rag(?ﬁgeoﬁ%féprlﬁggggngﬁﬁgpt ad repeat
of For naditRdimert the Kést 48d ¥toXa fziﬁyp&?ﬂdks(eﬁaf tBthpride) VIX, CHS, RinBy/ @TI9phabli ¢ am no
acid residue or Asparagine, X2, X3, and X6 are each any am no acid residue,
X4 is &£y dempinepputianadrrelatize b ¢ashiothes in amiN-EminabtoxZ-termana glitgciors Yl ged

am no Lo resi : d (b) a second pol ypeptide conprising a VH domai n and
a seco@g'B}ngéﬂggﬁfﬁaonai n (CC), where the second CC conprises a heptad

repeat of Fqh@apicular ekSodimént thedanKb8dy<hilthr Bonfpridel b thir@bfdth fodrd) X', is a
hydr ophobi ¢ am no acid residue or Asparagine,
polypeptide, where the third polypeptide comprises a first VL. domain and the fourth
polypeptide comprises'a second VL domain. In an embodiment, the VH domain of the first
polypeptide is linked tb the VL domain of the third polypeptide by a tether and the VH
domain of the second polypeptide‘is linked to the VL domain of the fouﬁh polypeptide by a
tether. In another embodiment, the third polypeptide: further comprises a first CL domain
where the first VL and CL domains are positioned rélative to each other within the third
polypeptide in an N-terminal to C-terminal direction: VL-CL, and the fourth polypeptide
further comprises a second CL domain, and where the second VL and CL domains are
positioned relative to each other within fhe fourth polypeptide in an N-terminal to C-ternljhal
direction: VL-CL. |
In an additional embodiment, the sequences of the first VL domain and the second VL

domain are the same.. In a further embodiment, the N-terminus of the VH of at least one of
the first or the second povlypeptides is connected to the C-terminus of a CL with a tether. .
‘ - In a second aspect, the invention features an antibody comprising (a) a first
polypeptide comprising a VH domain and a first coiled coil domain (CC), where the first CC
comprises a heptad repeat of Formula I; and (b) a second polypeptide comprising a CH2 and
CH3 domain and a second coiled coil (CC), where the second CC'compriases a heptad repeat
of Formula II, where n in Formula I and II is greater than or equal to 2, and where, in each

| heptad repeat, the first CC comprises an Xs residue that is oppdsite in charge to the X’
residue in the second CC and the first CC comprises an X5 residue that is opposite in charge
to the X5 residue in the second CC.

In one embodiment of the second aspect of the invention, the first polypeptide

comprises a VH and CH1 domain, and may further comprise a hinge domain. In another

embodiment, the first polypeptide further comprises a CH2 and a CH3 domain. In a further
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X2, X3, and X 6 are each any amno acid residue, X 4 is a hydrophobic
am no acid residue, and X5 and X' 7 are each a charged am no acid residue;
where n iwoRormsk@sl and Il is greater than or equal toP2T/isaadonsie, in
each hept ad repeat the first CC conprises an X5 residue that is opposite

in charge to the '7 resjdue in the secon 11/ Q34605PCT/ 010/ 002546
CC and @MHedimend of ihe seeonsh3sged © gH‘eX’?V"r'té'é’Pd & f) trﬁa&"? REPBRDERTRESES S’?ﬁté%e to

the X %Jgﬁ%scﬁ@earygmea oA sftfoned revﬁlvaentg emcﬁgppq'mtenﬁl thig.st and

second ypept | eac rrse a onmai n may each
furt hertemﬁﬁa}rdluﬁalc&l W HgEH Dhimge «CH2-CHBN dih lyer amitio @ntbedimerit o€ tHei sl@Scbndand
second pol ypepti des each further conprise a CH2 and a CH3 domai n. yet
anot heraSEbe@HBﬁem\temlPhéh? pRtshody Aurties com@ripes 3/ hEprodPs gt Whesnihe |ﬂ§éd VH

L P Gen 5B SRR PO R TS oBeln (it

parti cu @ dembiadaneihe WIhendaLidoathynsidié pts@tﬁomrtpranseso @ach loithied immglNa fourth
pol ypeptide, where the third § Isg eptide conprises a first VL donmain and
t he fouﬁmmméwpt@gmr@bd@mmm agother efabadiment of thesesapdasneer?f, t he

VH do n. of the fiyr K h. thethird
pol ypggb? t&‘ée'b‘tfm ttteeNti%rFB d(g)fe[ﬁé V%Ef)ijd%ﬁlglr% p%?ypg ﬁtééeslgc?gn%e%po ‘y’é%%@ de is

l'i nked tghihieofACO R Ntefert he fourth pol ypeptide by a tether. In another
enbodi ment, the third pol ypeptide further conprises a first CL domain where

the first VLIn andembodtomt,mstweraemp@gnttb@wcﬂ thig inMentien cQMpHAES 0@@ et tyip t hi n

the f ourPHEStstBREF Galitef el B6TT PoelPePUSC P Rind R ap T The
second a4 a%@ﬁiv;@haﬂpﬂé&k?&i RrElighe ehdih Qé@ﬂdlh?'t@iﬂlé’ﬁwéﬂh&ﬁ@@ é)ﬁd]?é/pmé hin the

fourth polypeptide.in an N-termnal to Ctermnal direction
In an ammptlsmgalcodmbo@td demain ande: heeyuehrieand(3) atpol¥pepide samprasied alightd t he
second VYL d are the sa t.erm nus of

EheOUr cfinga Radnd < Gottodine e o Relf ol At ESs e SRR s B T & T onmect ed

to the Gnfefipdtis of a CL with a tether. In a second aspect, the
i nvention feat ures an anti body conprising (a) a first pol ypeptide
conpri si ng dn Vtiedombbdinznts, thefliydstphobiclagdne e¢id refadr in a00Cf Xiwkar Eatand fir st

cC t,,of F | tid
compr 2% ng 1648 TR Tos 088 TG AV dutbind BelPbal BFPRRERS” Where ¢ he
second r@&mmhb%ﬁ@ Mett.?&ﬂﬁéi TnQRE&Er gtlb&damgut thethayde@ratnifo hbidredidad i@ | and

11 is greater than or equal to 2, and where, in eac “heptad repeat, the
first @ByobXprX'seX, and36; isesledied ftdmatheugompbmnct,e@rgmnam&hgehn@ ASIpertlx 7

Lo g AR A S Bl R, ROTREACS BReh e A 1
CC, X, is Asparagine, and the respective X’| is Asparagine in at least one heptad repeat of the
second CC.

In yet other embodiment, the first CC comprises a heptad repeat where X, is Leucine |
or Asparagine, X» is Alanine or Glutamine, X3 is Alanine‘ or Glutamine, X, is Leucine, X5 is
Glutamic Acid, Xg is Lysine or Tryptophan, and X7 is Glutamic Acid; and the second CC
comprises a heptad repeat where X’ is Leucine or Asparagine, X’ is Alanine or Glutamine,
X’; is Alanine or Glutamine, X', is Leucine, X’s is Lysine, X’¢ is Lysine or Tryptophan, and
X’7is Lysine. ’ |

In furthet embodiments, n in Formula I and II is greater than or equal to 3, for
example, greater than or equal to 4,5,6,7,8,9, 10, 20, 30, 40, 50, 60, 70, 80, 90, or 100.

In additional embodiments, at least one of the first or the second CC is linked C-
terminal to a constant domain of the protein. For example, the constant domain is a CH3

domain and the first CC is linked C-terminal to a CH3 domain of the first polypeptide and the
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I n one enbodi nent of the second aspect of the invention, the first

pol ypeptide conprises a VH and CHL donain, and may further conprise a hinge
dormai n. IwoOanatdiesosenbodi nent, the first pol ypeptide furPChars2aonmsices a
CH2 and a CH3 domain. In a further WD 2011/ 034605PCT/ US2010/ 002546

enbodi nent of  t ond aspect t.he. i nvention, L[St | ypept.i de
conpri §&en¢KC éﬂ!"fe ‘ﬁﬂ@ma QE@OW SFFSO“B(PQP)PFP)‘H& ?@qﬁiﬁf‘% o each
ot her I 2 . In
vet  antHEpedi Bl %ﬁgu&?n%ﬁsgé%‘gggﬁd“ﬁé%éﬁfh@@ PR AT CRaBof BRI i boay
furt hercleamgersite gsloaatedNF@ripimhly e ldadeonevdfahefitdoer theisecbnddl @ pept i de

conprises a VL domain. In one exanple, the third polypeptide further

conpri ses a TN QRS PECL, dh@jlr{vﬁ%“%feé‘r‘i‘ﬁes@ﬂ ad'ahaqimora%ﬂ%% fifst pabv@eptideat i ve to
each oth N-den a | anot her
enbodi rreﬁ? "élP g? hn\/eL galéo &alé’f)f d;dﬂ?élﬂ ?rg:\/}gjn (ﬁg%\lh%%ﬁm}{kﬁ ;ar%vgt%g% the VH

of t he oftief &f arPiS! tyiEIRAL t6 € -tembANOREN RE: VO.-Chaetheit-¥HICHISCHE-GHOFotinuba a
t et her. In one enbodi ment, a two armed anti body of this invention
conpri 38 Inwac embpdiment.ithe #riibody ferther KamMDEIpRS aasmrafbwymmﬁ? pEEernpuly 1,

pol ypeptide,c 0|I COI| nd NeaVH; hered to a
l'ight chai nhbﬁg 1811%9?1@ (ffﬂeg nevaenrt1 gnﬂhg)lgveml% p'g'\éhsggca%gm%(ﬁm ng a

coi | ed eggthple 488 B E’ds aaﬂam\/o\fbmﬁhmtae@ht(z?ahu?erp,obryme@hmmymams|on9 a

i ght chain. In another enbodiment, a host cell that expresses such two
armed Aindittgod yeass2 epitnpeaph shessame antigen.| kn anokher cewbdignanbribe antitedy iy dr ophobi ¢
anm no §C|d ﬁe5|due inany of XI, X1, X4, and X 4 is selected fromthe
group [SBR'He&, valine, Leucine, Isol euci ne, Trypt ophan, Phenyl al ani ne, and
Met hi oni ne. 1{ fh AREER cABBAHE ke plofEnsbRnBadyvaiion@oapride & eghaue in any of
X5, X'5, X7, and X' 7 is selected fromthe group Lysine, Arginine,

Hi sti dlcnmprlslepéjiyml@ Ko)iard Senide G)uesidies. Agiode emoélmqmt,tth‘éwl@ﬁ;tf@dﬁmle in at

| east one hept at. of Ihe ra

Feapects Gasen 13 adREhing gk ety dgioaficuf SRRA PR BF Busgnng
CC. 20apd B2 xﬁﬁn@éd"&rmqmlfapéﬁamﬁl@@of by si2, 88 ZNNB! 269, 28,79ps@d Irgpeat
where Xi is Leucine or Asparagl ne, X2 is Al'ani ne or d utam ne, X3 is :

Al ani n&2emi@ adidsmindengtix4The tethencinvoe exdornadit tommirisenEIGS, repets. sinjapsthee or
c Acid; and the seco hept ad

Trypt ophan,. and i,S d es

repeat Wﬁ@‘?‘éﬂe}l‘ t ‘?‘ftq_eétfc(ilf nhllﬁ A&B%l’ 8‘6? de)?lbfdi”ge’%\l %tﬁg%ﬁ %au?b fihe, X 3
is Al a%@%té@"at@h’éa@'ﬂﬂm m&@teh&nh?tﬂﬁlﬂé%th&@!h@ shingieRBmeX 1@ dng Lysi ne or
Trypt ophan, and X 7 is Lysine. further enbodi'nents, n in Formula I

and | | embodjneat,¢he tethen compaspsahe «tlga\cage fsm f@faml dn aéu@mr@mbpﬁanﬁrmthequal to
In

addl ti g‘r‘f él%?%ﬁéﬁ?'%ﬁt@g%ﬁﬁogﬁn%ﬁ@) 8% 't Sref"il ?@f gy al{“ﬁ}rg Eond cC i s

l'inked C-t eqqr fdthet @m@o&?&%ﬁ R ardm%l Bf e ihiéhtidhRbRipAisesPRueXeA, the
constant domain is a CH3 domain and the first CCis linked C-terminal to a

CH3 domnwesfa LiyweC éndopeptpliby pleptagd sitanth erveexwDpE) 1/ 1984606 HET USRG3 6/ 002546

d | d Ct | CH3, d f th tid
Tho i MESGEndpRD Gl 8t Sty 1R Binga o | Foroar o REARRooR M hner

enbodi gBALR, Sugst;ﬂy@o,p(f ggfgga;d%eggngl eavage site is located N-termnal to
at | east one of the first or t second CC.
In another embodiment, the tether or the linker is cleavable by one or more of the
following endopeptidases: Furin, Thrombin, Genenase, Lys-C, Arg-C, Asp-N, Glu-C, Factor
Xa, Tobacco Etch Virus Protease (TEV), Enterokinase, Human Rhinovirus C3 protease |
(HRV C3); or Kininogenase. In a particular embodiment, the tether or the linker comprises
an Asparagine-Glycine peptide bond, for example, a Asparagine-Glycine peptide bond that is
cleavable by hydroxylamine.
In one embodiment, an antibody of the invention further comprises mutations in a

CL/CHI and or in a VH/VL interface using KnH technology. In one embodiment, a

multispecific antibody of this invention was constructed using a coiled coil of this invention
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I n anot her aspect, the invention features an anti body conprising a first
pol ypeptide conprising a VL, CL, tether, VH CHl, CH2, and CH3 domain

posi ti onestoreliaisiene t o each other in an N-termnal to Cpreruseonaloozsiss ecti on:
VL-CL-tether-VHCH I -CH2-CH3 (Forrmula I n one enbodi nent, the anti body
further conprises a secand lgol ypepti de of Formula HI. In a particular
enbodi Bfhe kn‘t)thé“dalflﬁlFBbQﬁL{ﬁ { jetesfeigent i on is nul tispecific. For exanpl e,

the antibod héa&fm&?«h?m%g R{Eer}n 'tH al?tﬁchd {l}hen%ﬁtl&%ﬁprﬁéséﬁs%“ body a

capabl e of ndlng a eas opes sanme antl anot her

enmbodi Fedién cdm@a@dﬂtbQQgr)Iotbﬁlcbgé[ﬂECI fic. I n an add| tional enbodi nent,
the proteins of this invention conprise a tether conpri m&g A ycine (Q and

Serine (S) fMexstagether embedimeanitfeanibady of he iRanken is ¢xpress gukaryadichet ween

pet veertoogoRaIe At wBral AR peh s O ﬁ“éﬁann%lmyé%fd e 65, °
25, 26,an8odydSexptSssedBy a C{%l?l&iy&@&mfweﬁﬁh ,AME) @ngle, The tether, in one

enbodi ment, “conpri ses epeats. |n anot er enbodi nent, the tet her is
cl eavabl e. [ma furehepasseet, thadinzensisa feethres ndikod for ipeaducingd RratEAbERMPIEX wo

t t t et he th I
one. enputh TERpHE: ST e e TR B tpRart By e osesrr BTN in e
furt here @ERRstintBIN metHod cbHi] gn@eﬁlh@@téﬁ%‘f c8lthrnd $ RN iERVddd NRC3&ih

wherein X is any am no aci further enbodi nent, the antlﬁody of
t he i nwagmoteiorof clonpmiesten i arculture oredivmat I enrerarelzpdaments the f@@ih@ﬁb@mhﬁd ase
cl eavage site. In one exa r enov

t hat
endopepPi"gdEE rﬁqoéfﬁvﬁéglesﬂrg‘gqgoqlﬁﬁ%lgﬂf?fg[ e&BWﬁ?ﬁnedﬁ'HP ?‘PS% ltll%e t he |
ant i bodyhpB@snedt lfl?@%l}%‘dtfﬁﬁhérl&bhﬂﬁséﬁue @H:Bp@f '(Maﬁb(ﬁin%rfﬁe antibody oh anot her

embodi nent, the tether or the linker is cleavable by one or nore of the
foll owmgunmm“apingﬁ@mn AF(ln)iehytirigttho aititrody Gee Hesoluhy.sand, (c)ditiag s p- N,
Tobaccaq Etch Virus Proteas nt er ol ci nase, Human

i midiied oAT Nk 8 soinea comgining & eian ROk dasiter il EEZER Lo

enbodi ment, 1f hg hethlRAsHRE, qunl«en@llsﬁrfeéi%pm&@o@& AsiRahags A oRy&dine
pepti de bond for exan'p? Aspar agi ne-d yci ne peptide bond that is

cl eavab:lomainwghyxﬂnbodyirmnlu‘[em This methodeompestrogaimsinipg de anibodp iythef t he
e e OS2 T AL IS PR R L A Bl By A o1 20
e R
I n an gddhloraediisedineds adurn Dddeeyldulfaleo@PSof Twhben, TnventandNRe4hpr i ses a
constant e%n 8r?e e(::rglr)‘g)ciJ gl%%te 91 htet%rc?mg 1tm%tr1?:)§:|oﬁ1p?eq(e(?fl this invention binds to two or
more target molecules. In another embodiment, each polypeptide in the heteromultimeric
complex binds to a different target molecule. In yet another embodiment, the
heteromultimeric complex inhibits the biological activity of the target molecule(s) to which it
binds. In one embodiment, when a desired biological effect is to bring a cell to be depleted or
inactivated in clo‘sé proximity to an effector cell (e.g., T lymphocyte, natural killer cell (NK),
macrophage or other mononuclear cells, one of the target molecules can be CD3, CD16, or
CDé64.
According to one embodiment, a heteromultimeric complex of this invention binds to
at least two target molecules selected from the group consisfing of: IL-lalpha and IL-]beta, IL-
12 and IL-18; [L-13 and IL-9; IL.-13 and IL-4; IL-13 and IL-5; [L-5 and IL-4; IL-13 and IL-
lbeta; IL-13 and IL- 25; IL-13 and TARC; IL-13 and MDC; IL-13 and MEF; IL-13 and TGF-
B; IL-13 and LHR agonist; IL-12 and TWEAK, IL-13 and CL25; IL-13 and SPRR2a; IL-13

and SPRR2b; IL-13 and ADAMS, IL-13 and PED2, IL17A and IL17F, CD3 and CD19,
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In yet another enbodi ment, the anti body of the invention is expressed by

eukaryotic cell, for exanple, a mammalian cell such as a CHO cell. In an
al t er nat iwe 2en3dgéosent, the anti body is expressed by a pcoksegionizsi€el |,
for exanple, an E. coli cell. In a further aspect, the invention

features nethod for\gg]oduci ng a protein conplex, such _as an anti&g?gg

Accor di G133 and kD30 Mk I8and s B90: el | ekt BROre 28 apé 603 Clpstand CDI38;
Croror s A DI C10% GRIBHIEDkD nd KEPOLILL YL BICHREh siePr1 S 1 @

vect or encoding a”’ n hi's Tnvention in a culture medium I n one

enbodi MEalpHahad I'I\ﬂl*"lﬁéia,f’DNFtha eRITL- b2 €S TNFQpHArand JL N ENK alpled andf ILedn t he
cell or the culture nedium n anot her enbodi ment, the nethod further

conpr i sTéﬁFat![Hﬁ a@ﬂlébs‘h ENF(aE))ha@aétﬂdTSi» ﬂ“@?stalﬂilaéﬁﬂ ﬂb@fﬂ\]ﬁﬂﬁpl}a@ g IlvﬁmTNFﬁlﬁFi‘ si nﬁ
5 Lo : . . COfp!
el ut ed MAT-BobyFriths i foTSERREYpld BThE e dat g o, gl i e

det er gent TNFalpha add LY 84, BRI P! ardSIELS, TNF¥pHamnaml | 16) TheRlpha@ad A Tet hod of
mai ntai ning a coiled coil containing antibody in solution. This nethod
conpr i sSB¥Fatptiarandilhi18gTNFelpaaand ey 9i ANFalphp pedBnd@ BYFalplmanst lopl.c agent or

e used A o MERABhE TR et Rt A EvP & o VG NI RSN o ™
per chl Ofl@fa?pha:ﬂrgatltmq’ TREdiphA a9 deE4, TR phhand PES?, TNﬁﬂJh,afa-ﬁﬂ IRANK and

NP- 40. one enbodi nent, a heteromultinmeric conplex of this
i nvent iligand)i TivBalpba awbTo8; TiNFalpharagd tB A ;loNiFadpha and GIRd2 hENFaphwatidrent |

Carget radurSFaiehe paf oaTafnEM e andBninf T et BFRA MR £ onpi ex
i nhi bi tmﬁﬁwﬁ&n@&imbwg%tﬁ 1ta>ﬁdgiEM,evE@Fg@tanwE@qube(v®Gft-@ I G 1

bi nds. In one enbodi nent, en a desired biological effect is to bring a
cel | t D HERRZmEDRA,\KGF nad li-8aVEGH anddViEde VERGER and yHToreaeptef, MeGoR cel |

rononuchsEOTRoNER’ indbChbs deReapg G aimrA v cBTR BERERG HasthdBrR cpea.
Accor di g HER 2 RS FRTARAIIERA! EGRRNGUSTIORY | 1L MPA1CCHI0D) 18X 2Rf ADMOL, TR i on

binds to gast two target nolecules selected fromthe group consisting
of : | L-dndlphR, ANEFRI1LankiHEt6R and TNER 1and [L18R3EpCBAM 3nd D3, M APGland 1D Zhd
IL-4; 11-13 and 1L-5: 1l-5 1L-4: |1L-1 ta;, 1l-1 | L- 25;
|13 o RAREC DB G3P G REM Py Gt A Mookt trsar P andy 20
LHR agot),sd. ! : n nd! 3 RGM la- 13 and
SPRRoD  Ee e N R PR OB J R TP R omior v
2011/ OPHObEHATCUSAGL @h0 RIBMA ahd B&EMMI CD20; CD138 and CD40; CD19 and CD20;
CD20 and CD3; 8 and CD138; CD38 and_ _CD20; CD38 and .CD40; CD40 and CD20;
CD-8 and | L-I'B,*‘C{\D3 eﬁ‘%@%@}’ thRiEepron feAlrresEa | %I’E‘Eﬁg 2RNPADLIRORINS L- | bet a;
TNFal p 212 : 5 pha and
-, TR R e A R e R e DB RO R e e R e and

| L- 10, cbidpaibinpsheasequdrce b SEQNIEANGh?2, aadch light tRqin TOiRatiping tlenstqhencedf SEXFal pha
and | L-14, TNFal pha and 1L-15, TNFal p a I L-16, TNFal pha and IL-17,

TNFal pHR NAd. phereghe m@%ﬁﬁae%%ﬁwﬁlﬁg%%ggépgﬁéy%% 1L- 20, TNFal pha and

| L-23, TNFal . ] Fal pha
and MF, TN aP‘S‘ﬁg&%ﬁl‘f "ﬁ@%@@@ﬂiﬁ’?‘%ﬁ?ﬁ“ﬁs %ﬂ{a%@é‘f“gﬁ%@%ﬂﬁ%%,ﬁm |
TNFal phaaandhalRANprisgante seqikirad pSEQAD N@33a sdddid lhpirey clrach BARPrisiTd@l pha

and CD22; TNFal pha_and CTLA-4: TNFal pha apnd GP130; TNFa - 40; VEGF
and HERgquepesapt SEQ A N@ﬁz@%@tﬁhawmw;nwﬁpewacw@ﬁ@éﬁéﬁ and
VEGF- C, - 5, VEGF and | L-8, VEGF and MET, VEGFR
and wﬁ%&ghﬁtggr, E@%ﬁ?ﬁ%w R2 and CD64, HER2 and CD3, HER2 and CD
16, HER2 andn kERBothECERbadithehERR; ink&iRnafeatutdsRa isdEEERaatisbdyEeRprising’3 and
CD4OL, |L4 and CD4OL, TNFRL and IL-1R__TNFRL and IL-6R and TNFRL and

| L- 18R firstheayy ehatn comprisipgrihe seqpearsel SERAR NQY. espoond s chiip compiinng

CTLA- 4 TNO? - I T . B ; NANgR and
ram . Togasrang S TR RO etEe P28 G SRR RN 2 Row
B. whekdthd ahtibddyapeafitbal)i birdd EGFRe i nvention features an isol ated

anti body conprising a first, heav% chain con‘géi sing the sequence of SEQ ID
NO 1, a sedopraddidonal emhpPAingsiihe J1veptiomEcatuepamiselagt agibpqysaqEprisinghd a

| i ght ihn nprising. t . o r Lppady
spec f 10a1 & ieth e shd adRRASE lin Sk il B BediReapt SO0
invention features an isolated antibo conprising a first heavy chain
conprising the sequence of SEQ ID NGO 4, a second heavy chain conprising the

sequence of SEQ ID NO 5, and a light chain conprising the sequence of SEQ
I D NO 6, where the antibody specifically binds HER2.



In yet another enbodi nent, the invention features an isol ated anti body
conprising a first heavy chain conprising the sequence of SEQID NO 7, a
second heaoyotgiesconpri sing the sequence of SEQ | D NOPET/Used0@01sieht
chain conprising the sequence of SEQ ID NG 8, where the anti body

speci fi bi nds EGFR. . _In an additional enhodinment, the invention

£ Dat ur 0N & %ﬁe@a%ﬁsw&aw S@BWF@P&GS&CW‘B&'&?W%H SCOHERYT CBfIEHEe and a
first chai i S - ;

2011/ 03 o B OB AT ERSE B TR B by FeCEERRmiRl HER2 MIECIR ence and
a second hedvy futter embodinemncahe mypniiai fegturdseansiea)jated @aetiloddySE@priSingQ fik0,
where the anti body specifically binds HER2 and EGFR,

| [ In t her
enbodi 8htchaimseapense 3nd afirstdsaty ehain SeqUeRTeAOMPrISHIS the 85AYS SRR %(&Eﬁa first

embod; et b . prissTe
cequenda ARG AR sfiil shilenDE BY (R T BER LIRS AATRE LR, e
heavy GBfieRcEERSEQIR NOMD| whérBghd Areibpegupsifically bHRAQHER NG EGFRuher e t he

anti body specifically binds HER2 and EGFR. The invention also features use
of anti bodi denmysatioe alse featyes vse ofanfibpdistimadeaccrrdingtnide &ethqds net hods of
treatmenf ... | ne . ' i n i res. . [ t hat
speci f idc? acfllbf/@Blg)rﬁ' sl%E%@Egreé%'bn?ﬁﬁéa%{(ﬁ%éHéﬁ é%‘ﬁ’ég‘t‘?‘%g%@ﬁ@%e%?g?{c or

i nf | ammmtiydy th&Spedifi€alkysifils FRR 1 3t FepRRH i Alins@ade) tehtidy suljeegit.or Thi s
met hod includes adm nistering an antibody or antibody fragment to a subject
for a tinflasmmargry lespansafegingn aupimmprndiseaserindaubiepe His Bicgiod ippludes

tcat or aov e AR ATbly b iy HEmen oAb K IR AE rard o7 "ot

HER2 angftiefehnRo frdht theBleR96 oPinflafr@@dtbiyGesbohtl iPiheistbjects URjaB6ther eib&difeafod
i ncludes adm nistering an anti body or antibody fragnment to a subject for a
time anke inverdiondpasuies usadffancansibpdy that ppegificaly mqlﬁﬂﬂ?ER%mtE\@ngm eeth,

I n part; ar iments, .t net hods of. treat .desecribe rein

vl vt AIEORR Ly B o sh e it iictom ac TRk i BEFPUARIATE ands or o
t et her .adinfhidtbyisg SMRAMOETBE antitday ¢RhRH ©Q JubfRefRh tHikd ART insRGHARES are
cleaved fromthe antibody foll ow ng production and the resultant engi neered

ant i bodyffigisatitof wrat thedpmpein the sukjedtni stration. In further enbodi ments, the

met hods of treat.nent invplve adm nisteri.ng to e subject. an effective
amount  of at[%B E@aﬁ? (.)é%'?ﬁgtsst Sé%edg%cﬁsﬁt {me &)Hfsﬁflﬁeéa_ﬁ%rteWeleger\fiﬁbeol(ljs;? or
ant i bogy af LAMHPAY Fragme ANBADLAGT PRSI icEil AAEDE a tédh&Y IR HHRX EMbdRTRNL, RN _
anti - angi ogeni ¢” agent, an i nmunosuppressive agent, a prodrug, a cytolcine,

a cyt okpisl colt angémitesher sequancexire cleadedirnerthppntikpdydelowingtpsedicgion gnd
anti-enetic, a cancer vaccine, apal gesi c,, or. rowt h-inhi bitory agent.
The sedtia dpipiEerd RiR uellelEreR Chordhslafilrb e
adm ni $hibalinAtQ fhet M&hddy SHirediriéht (Bvdlve adiiRiskHgRo e fibjenhh BAEYIVEr agnent ) .
I n anot her enbodi ment, the second drug is adm nistered concurrently with
t he fi ragounraf@. second drugnThelsiconddalg mahodfitapmangther ardibiody enentthedyeat ures an
i sol at do%oltynugé eo}li de c-f\ncoditng th? sequence oI. any one 92 tSEQ ID NO 1, 2,
3, 4, Blag@centya ciemynerpgeulifasetyd goloxde 28epL.39 agH-285183%C 88°%> Tonbi nat i on
t her eofimnRny; Rissi GO BRnk S ft8dR o PRLMBKIGE E0Eisland RethgsHifgcib®xRequence of any
one of SEQ I%%RIO 1, ggér 3, Fgl} 5,g 6,M7, 8, g)h 10, 11%%17- 1%, 26, 31-32 or
35- 36 aadigthereppiartatticonterdidranodnti-emetica alvander yaddines ampnalgésngy os aghovthvect or .
The hosnghitg:i?olrgz age%rt]. tf'ﬁe gecond drug can be administered prior or subsequent to the

administration of the first drug (e.g., the antibody or antibody fragment). In another

embodiment, the second drug is administered concurrently with the first drug.

In additional embodiments, the invention features an isolated polynucleotide encoding

the sequence of any one of SEQ ID NO:1, 2, 3,4,5,6,7,8,9, 10, 11, 17-18, 26, 31-32 or 35-

36 or a combination thereof, a vector comprising a polynucleotide including the sequence of

any one of SEQID NO:1, 2, 3,4,5,6,7,8,9,10, 11, 17-18, 26, 31-32 or 35-36 or a

combination thereof, and a host cell comprising such a vector. The host cell can be a
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WO 2011/ 034605PCT/ US2010/ 002546 eukaryotic cell, such as a yeast, insect,

or manmalian cell. I n one enboditment the mamrmulian cell is a Chinese
Hanst er Qwary11(i@d5cel | ). The host cell can al so be a prokasyabios2seel |,
such as an E. coli cell. In other enbodinents, the invention features an

i sol at ed pol ypepti de conprising any one of the sequence .of SEQ ID NO 1, 2,
3, 4. sukigyotie ce, sush a5 @ yeast, inyept, o margmakan egil. JR ode emBOGMERt S nat i on

t her eof ; ,ggy Q68 Ofhel Rt EdIVERIAIQbeM | | be
appar errl?ar?l}l%l}ﬁntﬁ?iemgél h%g%féﬁ%é%gﬁ e @eﬁs(gr IE%)'[I or?, t he Dravél ngse, and the
C ai s préangticloeB osucphs e Eofoli detl. Dh @diedgmbodimentd; tHeUREertiondeatuses hemat i ¢

di agram show ng ioni c and hydrophobic interactions between ami no_acids in

an exenslledpelgpanside comprisicEng pheiel the scaurnee pleXFQIBNPH. £nd % Prét/- 8¢ are
| abel e%, ﬁb,{l?ﬁ%‘i%"z@%1%"0#3*3%6&34 &ﬁ%ﬂbtﬁf{e&%ﬁcond CC are | abeled X 1

t hr oug onrc rnteractions be resi due of the first CC and

the X' 7 resiGlhér fedtutedd@nd ageinthoeiofihd ihVeatisd wik bk dppareit fidie thd fobwitg and t he
X 5 residue of the second CC are indicated. In addition, hydrophobic

i nt er ad¥staled Drseripteon. thedDwingsdand hefdaim& and X', residues are shown.

FI GURE 2A shows the am no acid sequences of the exenplary ACID. pl (SEQ ID
NG 12) and BASE. pl (SEQ ID NGO 13) coiled coil heterodinerization domains
and DNA sequences encodi ngBrieEPescsip@idniNGe DirasnimgsSEQ | D NO 22,

respectivel . FIGURE.2R is a schematic djagra haw ng..i nteractions
bet ween t heﬁ?yﬁrﬁ Lisya %%Jrﬁatb‘i 5&%@%&!% 1008 "1“@0‘”%6(?3 Oﬁgtl\év{'ef)%’luﬁﬂ?i zati on
domai ng,eandy %i%%’@i’ﬁcﬁ%x@ﬁﬁa}Pc&'Qd_?c%ila(@@)%ﬁchQ. NP e2Esidi @SRk fikeOr

FI GURE§ I's a schenmati c di agfam show ng the structure of an exenplary

bi speciafd labaled XhdopugloXt andihegesaduss imthe secqitt CChad lab¢led Mipthraugh, Xa.
heterodimeric coiled coil, gnd a nmutation jn the hinge region (K222A.  Kabat
nunber i'AYC é‘}}%rla%tﬁﬁnsg‘fﬂ“(%&‘}?q ?é fesihg Oigleo%cit hgﬁl@ tléfhgi 7H§S‘€F\%‘ip[§ﬁgeﬁ9@§)%q hat
renoves g e rgsigﬁéjgpﬁ'l@tﬂréi@ aftd BRVYFesteof the second CESRE irftfed&d. Anschemat i ¢
di agram show ng the structure of an éxenplary one-arnmed anti body contai ni ng
a ful | -adéingh thyldegphybichaierac(ibiZletweerptie tsadndPeaand Ehand X HE2)duesaaki ng t he VH

and CH1 donmains, a light chain (common LC), a heterodineric coiled coil,
and a #®%®i on in the hinge region (K222A) of HC | that renoves a Lys-C

SnoDeDt | HOERER S B i it SLERREAP dcampt it copl o o) shov g
ful | -1 en@tlD) hrebBXSEpdi(8EQ ® Nomt)rolledjbatil béteiodjmerizadph ddmemis lapd #WdA a
sequences encoding them (SEQ ID NO:21 and SEQ ID NO:22, respectively).
FIGURE 2B is a schematic diagram showing interactions between the exemplary
ACID.pl and BASE.p! coiled coil heterodimerization domains and DNA sequences SEQ ID
NO:21 and SEQ ID NO:22, respectively.
FIGURE 3 is a schematic diagram showing the structure of an exemplary bispecific
antibody containing a common light chain (common LC), a heterodimeric coiled coil, and a
mutation in the hinge region (K222A; Kabat numbering system) of the first and second heavy
chains (HC1 and HC2) that removes a Lys-C endopeptidase cleavage site.
FIGURE 4A is a schematic diagram showing the structure of an exemplary one-armed
antibody containing a full-length heavy chain (HC1), a partial heavy chain (HC2) lacking the
VH and CH1 domains, a light chain (common LC), a heterodimeric coiled coil, and a
mutation in the hinge region (K222A) of HC1 that removes a Lys-C endopeptidase cleavage
site. '
FIGURE 4B is a schematic diagram showing the structure of an exemplary conjugated

antibody containing two full-length heavy chains, a common light chain, a coiled coil, and a
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WD 2011/ 034605PCT/ US2010/ 002546 cyt ot oxi ¢ agent conjugated to one of the
heavy chain constant regions. The cytotoxic agent is indicated by the star.
FI GURE 5 we 2a11gsi@sat i ¢ di agram showi ng the structure ofCarusexieopisas y

tet hered bispecific antibody. The antl body contains two heavy chai ns (HCL
and HC2) and two light chains (LCl a k A tether |inks the N-termnus
of the VHIPHHPEENER yg%fﬁ%ronor@rofﬁmhww PIREORSIRRHTREIALS Die DRRIOKIGASEM R

| i ght nd a second tether links the N-termnus of the variable
heavy gﬁglgcﬁe%bh%t%th the C-termnus of the constant |ight chain of LC2.
In this exarfIGRIRE hésﬁ@dhlaﬁfaac diagtaml ehdsl iyig itheestfcyee nEarSe)rdnnﬂax(yGﬁB&redepeat S.
In this figure, the ght chains (LC1L and LC2) are different, but

t et her édspcﬁﬁltfiC@@HPOQ:\’ouThf aptibadyepitainn twe beavirshains GHE ! epdHC2) 7RG ﬂé&éﬂm ary

it at1 SRR GRE i L "R e B35 R 08 B afaliPhef Sl P ¢
endopepyitifithe €-erRaUIPE ted dodstant light cAIPIRECS dnd akses6itelBict linkh thgNam shovm ng

the structure of an exenpl arK heav chal n (HC) and |I%ht chain (LO),
wel | astelamnwéfﬁbq: aaryahl@bwwc ainlaf K3 withthe Grtﬁﬁnwuss off the gensyant light Célameavy

chalnvvl C-ternnu the 0 nt I hai n th|

di st anc Lra:&a é%'sﬁ aIPPnlS @8? ?rSI Cff“%%é’f(‘l"ﬁ&l 1§e S?Ane %Gé§ ox% mat 2] y 22
am no eduds thelli F%lﬂ'&ﬂ&lhs (mmﬂrﬁcg)‘arafalff&@m Bich tzﬁleaaaldﬂﬂba@y @tﬁud Alsbength were
t est ed. GURE 7A is a schematic diagram showing the structure of an

exenpl axoytaam t@oapn dight eliain. th@@mzéMéeth@’@ﬁ@ntsb%cfuahw@péi‘a@marrer| c coil ed

of 1 ho THOREERaER L) g 4 Atleon b e DR EPH kRS oGS Bnf BT 0™ ™

t et her rg,@evﬁtgql]g}tse@\ég@iogepgﬂasymaagﬁdgp@dy at cleavage sites (X) using, for
exanpl e, Lys-C endopepti dase, Furin (PC 1), or NH2OH (hydroxyl am ne). The

exenpl ary clEGLEJE6 4 2 sohematic Hingeane shawing M stuchmelofan evemphary deavshehairet her .

Th tibody sh F 7 h di
cort e b0 and HRREL ek Pel b bR oSG Mo Tl BuBa GV E Ces 00
N- t er miaghblk Bekiechanl RH Heat ke HOARI STheiShMthn: hgﬁt mwnh @his byzﬁn&e the

endopepti dase, Furin (PC 1), or NH2COH. GURE 7B is a series of
schematdigange aganmé by ttlagaie thgr @@mmmmyteb{ ¥ atslapprogitaiely. 22Timeinp epidgimgr am

h d teth S ID NO 17 SEQ I D
NG 51 draeih cLngs B Pl an S A Kidhin T e eKEEer 1 nus. of 4 he |1 i
chain (LC) qn@mizemlwgéﬂemsicqiaofrmsm\ﬁg tﬁ@ﬁhﬁtw@} an Ewm;nmﬁfarmlsg@ave the

t et her sequence at di-basic sites (Argini ne-Arginine) at the
C-t er micnontapfing ¢leavabtettethersTind awtarotiniiriagoided sdibwas indieeshiplthe fig®@s, thai no

e C EnHOplaRt R ks e feierm s of irdidhs Fhem dER) SR8 N ini o itk ¢ ™
tether chH¥ifp ﬁ@%lf[%{’e@@é%@%v&%%&{ @&%ﬁﬂ@alﬁ Rgg?gg\asvgge lsntes':(b@d%GSfo?hOV\’s t he

sequences of the heavy chains (HC, Anti- . pl sequence and
Anti - F@EMpIACLﬂ ﬁlengemngdm) Farmrd(RianumNHn@Ht(hymrmla(Mm% [I&} engmplary

blspeC| ic anti bod bot h. Fc EcyR2b. The .

Anti - PECEAEAS| OAt ﬁ{@ﬁh"eg’ ESCWG"’? Q?Sﬁﬁtg?rnﬂﬁéewgma‘gwgﬂﬁ sequence
of ant 'shwminﬁf}g&blﬁ‘m%@c@htﬁﬁ@ghgﬂer&f?ﬂnkﬁ'gc&%dl coMS AT aBE ickaléPiofomai N
sequence and K222A nutation in the hinge region. The Anti-FcERI-AC D. pl
sequenchke {BbQdy B diavage sicst(Xi) MNstermmah athy cothed coibdyu@ng esing, fangxiantplevan

FCER1 wit ACl D il di i ti d i d
Ko2oA (hIE PR e FAGECH SO MEOHe ads ant | body |1 ght chain (SEG 1D
NG 3) is CO'FT@UI%EW]@% Dsdrfa€ of %ﬁ%tl@@ﬁlgl‘:&%om o &fenipl %lfy a9 RAE kdth&s.

anti body. FI GURES 9-1 and 9-2 ar€ the sequénces used to generate
exenpl dihg thnénagnane@o&rstanbadmpmy Zh eméncearpd wt}}erecmleacm(e&f@ﬂb N§ady) in SEQ
speci fical bj nds an ntai ns  the HER2 nt i b LA
sequenéﬁlﬁiﬁt.ﬁ%m 8 fitep urmwS%A&cﬁwﬁse fhedig &%’hav @8 fia

het er o I e he
e R S R R s A e i e S

a BASE(plgitiael/aginim) lat theherandiCrearmiritaf oire Wdreri Thesbopuen dejgrdairhdvd &0, 5) and

h HER? body 1 LC SE Anot h |
on- ar FEEBAD, HoRy N6 el tp@heé?q%&g&%ﬁééae&ioam e sRAAN e Tabein

(D1.5), é@bé&@ %ﬁ@%p (ARt Eﬁf’ﬁ% gs)g?‘u%% ﬁew tid @teﬁﬁ]r@oﬁlhe(\t@hleﬁd coi | ed

het er odi Her | n sequence an mutation 1 n the hrnge region;
SEQ ID NO 7), the t runcFC. BASE. pl seqygnce (a heavy chain | acking the VH
and CHl1 domains with a BASE. pl coiled Coil heterodinerization domain
sequence; SEQ ID NO 5), and anti-EG-R (D1.5) antibody LC sequence (SEQ ID
NQO 8) .




FI GURE 10 shows the sequences of the tethered HC and LC (Anti-HER2

(anti body 1)26. ACID. pl and D1.5. 26. BASE. p1) of a bispecific antibody that

bi nds botwoHERA3avd EGFR/ HER1. The Anti-HER2 (anti body PLZAISAGLDB0IHe
sequence contains the anti-HER2 antibody 1 LC sequence tethered to the
anti-HER2 anti body 1 HC sequence by a 26 am no acid dycine dycine Serine
(G3S) t5EIYWEF®with an ACID.pl coil ed coil heterodinerization domain and
K222A mut at ilgguRTES SRAUS y i t he
D1.5 anti-EG-R antl§g§$$§%?éﬁgﬁgﬁégﬂvgvﬁgrgﬁﬁF%H?%ég%ggg?g%g??%%%EFantibody
HC sequeneacdyndAb-Faok e\ GD.pll 8Gerce) ed comntnbn digBAIRip(4d6did)ed acoi |
het er odi mer.i_zati on domai n_an nmut ati on (SEQ.I FI GURE

d K222A D NO
11 showisPegibic anibrdychat tipds;tadothekiosBrleadiieyRAb Loe ééﬂflr"c—vﬁ%égﬁf%%%ﬂl body

o NSRRI OO ORI S A ol 2
(ant i bBWSEp1 26i168@o. Hetersdigneeinatorcdsthain Bequehee amt KRERR nanitidioidyth@hinge

sequence tethered to the anti-HER2 anti bol%/ 2 HC sequence by a 26 am no
aci d cospient g AnlithiseR1AGID.pl seaypneed SEQ) 1D NEY: 2r comtaiiy the Ae2BrchdBhai n and

D15 aE e ARkl PR ki AR CTPal EPed P e RS |00

HC sedqueqieacdindK 28 Amuiicadh thdHhed figher Pict4d SaanBASEy hight@hhingd EQID
het erodi neri zati on domai n and K222A mutation (SEQ ID NGO !O. FI GURES
12A- 1 W31 Baommgritotmth the FeaR2b ang kigeRbBCs oA fhds pispeqific aptbodSEQ | D NO: 15)

and S£0 10 e TRl s R PucRl s R RRRUEPE R qnred MO 0

const r WatibddKsl @heCiempal ehedim@d irtibol P Bpedafical ) beRIFERD Agd asrthiodiees. The
start of the anti-HER2 antibody 1 HC sequence Is indicated in Figure 12A,
as i s tAni-HBR3tanohodyf 1.AKdDKH22AveRge 40NOHTER2 anfiboslydudRveith anaGPa@lt of the

anti - HE nti hody 1.var.iable |ight chain t he. end. t ~. Ang i - HER2
ant 1 bogyed el Aerapifie Gion ol ioipimy 32,4 R0, Phgi DO e o
(VH . thacrn®ANE. p Neeqaehde (B2 adHaiDRENIng (N4 Had Che dbersivah #f the K to
A nmutation is indicated in Figure 12B. The | ocations of C aUBspl06, BanHi,

and Ap@ASEp! eoitadiaoil heteredimesigation damaiosequenes:iSkR T NP apd thesdni-ng t hese

138 or SR CaiBe B CRaRAIER D RHER el pue amfd il 0 °

di agr arpecHilty behdsEGFR BBd B&t&hS tHeNRhdi-EGFR (BH5EATMD $AReheenct eavieBGFROM an
exenpl ary a- FCERL/ a- FcyR2b bi specific antibody using Lys-C endopepti dase.
The t hébi &) HEawithas AdSup 1 ediledapeiledbetyrogimerization domaiyseguence(@ndi¢22dtagr am

and the antiho W t hout t { coil (ri Lagra are indicat.ed and
ore i thitaa dedhenrsions SR NE7E the plier b e SERT Sfterdt S ML SRR

i ndi catggidght W81 SHPOEAT Rallieyitke B ATRE! ESNRLIY HetFbdinferRR@YEddhisin
respective diagram showi ng that the coiled coil was cleaved fromthe

ant i bodgquence; SEQFIENRES), andastndEGER(IT.8) antibedy &€ sghugpcaphEQIP NS

t t d h ti i i . - .
endopept + datiERE T BRaRE RS oblRdr B T Fh B (B HERD Capuitgey
exenpl as%ﬂcm.g@saﬁ?nﬁcyﬁ@gAtsj@pgqffaitﬁspaeitfictaraqMa)d)bmbt siagsb&thaav®? b coi | ed

coil fromthe conparison of left two bottom panels and right two
bot t omBESHR/HER 1. The AteblERZ @atibordyslodé. AGTID: leselqigriee cohtaing thomepelERY) | t he

heavy chai n wi a coiled cojl donmi 4917 55164 ang, .t he heavy
chai o ekl EE schfelte here oy At URES BN s 1 Sbnds 76 pitina e
Mar gi N 40 QLERE GNcitd'SerfeR@IGSTREGE! W )th QR IRTIVES FRRARDIlIHREsARRAZATbA he
graph of thé nass” spectronetry results for the respective construct. FIGURE
15 i s aoswimi asl K322y ayprwios (BRQAD NOA). dinedXlehpb BASEp FeaRienee camyamphthe WO
2011/ 0:?)4169 gnFt)i- /G 2z?n%i /o )9 3%456equence tethered to the D1.5 anti-EGFR antibody HC

sequence by a 26 amino acid GGS tether with a BASE.pl1 coiled coil heterodimerization

domain and K222A mutation (SEQ ID NO:10).

FIGURE 11 shows the sequences of the tethered HC and LC (anti-HER2 (antilbody

2).26.ACID.p1 and D1.5.26.BASE.p1) of another exemplary antibody that binds both HER2

13



bi specific antibody specifically and sinmultaneously binds both of its

anti gens. FIGURE 16 is a graph showing the results for a histam ne
rel ease aweayimidtdosan exenplary common LC a- FccR 1/ a- Fc PRZIuSho19foexsié i C

anti body. The concentration of the antibody used in the assay (in xg/ml) is

2" naiBA G TSR] (T SpinbERD Gintibod) B deraedDp i HEnes FaNES (G UF 09 of
gr aphs }%R?Hrﬁ?ooﬁg (F%@teéé’ e BRI S tﬁ@%tf?ﬂ%ﬁ%‘tnﬁo&’} @@r@g%&mvnrngé hat the

coi | ed coi froman exenpl ary one-arned a- I body
usi ng layinéCacid G pthedadth a AGIDtf1emwiled coik hetergltaesriitioh emirearat KB22 Ant | body
wth a coil ed c0| I &M/\# 91121|)%5and t he one-arnmed anti body without a coil ed

coi | ( Mnaeu®EQ Hp Nyl L hi ThaRb SARBASES! seqyegee eantping the,ddbpiapdrRGIR y
b o f
Phe’ o RUfRRTEE sih Gk fl-ddto e Dl DY POER g RAPLEREGHERED a?i%@.“éésof >

gr aphs aefd GBS seth@recith @B SH.pl esildd sibtivtersdit®iRhiién dbrAghanes KI2QW mgtatibat

Lys- C endopepti dase does not cleave the LC (One-arned Light Chain; Ieft
panel s)SEQUD NDel®yt h HC (01e armed Heavy Chain; middle panel s), or

| acki ng the S r t enpl ar
a- EGFRgantl E\O@bﬁﬁ% ﬁ% 2et}‘a%(§9]§%§clg??}302cggﬁq glgdan%?%% }nﬁ%@@aﬁ thg
HC | ackiogss hel Mt (SBG Iﬂ'ﬂlodmmhﬁﬁo achB Geduraedseint N A RBg &aUESSEQEDNO@3 t he

respective constructs is indicated bel ow the graph show ng the mass

spect r aneSER HENG):24 respactively ebidh apudEER? Qntwhqdmlrusméo eRivsHLel C@Fle@ﬁ@lé)r of
th t al | d ol ecul 9A
L CXREf RAbAL DR SR G B PB ST womage BRI R AR BE e @

show ngedikate fshedieabd afF@ald 1202ms Retheieavied of R ZID A xmataRioany tﬂeet her ed
a- EGFR/ a- HER2 bi specific anti body using Lys-C endopeptidase. The

t heor etse@uencerol eectiira of theswtidiERR @andbahyvlevartabte light véHLé,ﬁhfi: pahofetbei s al so
d t ed he. f d th f t
ooy © ABHHIPRS FiHaaf Jae ABF st Al A iR AP P hafirichedl bR MBRerr )

resul t She end of thﬂr@UH@%zZMbaayi 1208 Md_h@1cealidESt e Koo Asutffon B $fdicated
spectronetry results and schematic di agrans showi ng that the coiled coil

can be icFigaveRB. r75h¢ mammlﬁﬂ%$MDﬁeBmHé E@F‘M%I-re&mlm} %7@@@5¢fllblnant| body

L C d th tibo { t h
Uys & SHBRmane denes sHABMEE Taspiedieiian 8 mrobiiatil o TSt itk idh
anal ysis. THRGUREY EIA 6Ad 19BlaRCARes @g@gﬁs &f mhfiqpedRANAE, RE el eaved
HC/ LC conpl exes are also indicated in the figure and t he 't heoreti cal

nol eculsahenmi@siiagyameatmwiogrﬂmtrtlwchet¢rgdmetri¢|qwﬂtdheomamgbenclgfiveérfrm anf the

tall h h t
Fobul ¢ SxemplanyesSortg et Bivest i Aousaiaoine Ly PedsenadPe The o apn”
show ngndoRQichEabdsks of ihe %a&@ﬁs tmlm k8il (1efligeatAPadd @b ahiiodyi Withduy pe

anti-HER2 anti body 1 and e a-EGFR anti body do not cross react with
each ottheedikedani (tgg‘n dlagnama@rebndndattdmend anee’sldecthe\malamq)fge'ror of the  FI GURE 22

is a graph. sho theresultsfro SIS i dlcatln hat the

one- ar frd rgﬂqqt%egﬁﬁ%w 17 l&ﬁ‘&%ﬁ@‘e&f@a gq’ﬁ S&RtS {?MWJSQH Ccross

react whbit BacdpQiR diszr ! iHdRing Bl dQoNbMELil R8S Eleh RIANPSH ithCarRiboligen.
FIGURES 14A and 14B are a series of graphs of mass spectrometry results and

schematic diagrams showing that Lys-C endopeptidase (right panels) does not cleave within
the LC or HC of an exemplary a-FceR 1/a-FcyR2b bispecific antibody, but does cleave the
coiled coil from the HCs (compar’ison of left two bottom panels and right two bottoml panels).
The theoretical masses of fhe light chain (MW=26263), the heavy chain with a coiled coil
domain (MW=54917 or 55164), and the heavy chain without a coiled coil domain
(MW=50528 and 50767) are within the margin of error of the experimentally observed
masses indicated in the graph of the mass spectrometry results for the respective construct.

FIGURE 15 is a series of graphs showing that an exemplary o-FceR1/a-FcyR2b
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FIGURE 23A is a graph showing the results froman Octet analysis indicating
that the exenplary tethered bispecific Anti-HER2 anti body |/a-EG-R anti body
(8323) biwo=xotaBeoFER2 and EGFR si mul t aneously. | n the Pop/usc@os2sudhe

anti body was first incubated with the EGFR extracellular domain (ECD) and

then with the HER2 recept ECD.and in the.bpttgmtrace, the antibody was
firot HPEDAE SATHAPEHBCR RS YOULMB LRI R Meh SHER he EGFR ELD.

FI GURE 23B IFGRIRE(¢ RS %}Bpkggﬁ)‘%vhﬁ ahawting hpenRiddhoekiakt afdl wath &f an
exenpl ary bispecific Anti-HER2 a%t Ibody 1/ a-EG-R anti body for HER2 (top)
and EGeRemplabotdnumpn LC a-FceFEl/@BRER 24 bispedfic antgelyo fThe mocenbhbos obthewi ng

that the exenplary bispecific Anti HER2 ti body 1/a-EGFR (D1.5) anti bod
i nhi bi ta§tl'99dé1r+§fﬂ6mhﬁgsi%mWmékﬁwd%%t&ﬂgov&&ﬁds-%av(ﬁw&mﬂh}w epi der n%/u

growt h . f 0 i i dose dependent manner in EGFR
expr esg‘,‘%@“ﬁ&é&g@?ﬁé‘ ’E&%’W@@%‘éﬂ ?h}égglle.}ga)g%ti -EGFR anti body is used as a
control (ri GIGURE$)7A BhdsPBare/d sdricoiof bephé of mns spedtermétne@dsuiss ang an

anti - phospho-tyrosine (apTyr) antibody and an anti-tubulin anti body
(a- t ubsFhematicsliagsams shovwang Hadihcalsdcpidcan be cleaved fegyman semplagy apg-prgedyy

raphs s 1 . . i 1fic ( At R .
ot T podu PRk AR EREGbe SRR ' T ehorBftal RACKs b B o)
celI's tipabodwitlsh abilad doilbMenaane dl 2)pamkihe @a6-akfiEdantibody withoGUREDIRE dosl a

graph showi ng that the exenplary bispecific Anti-HER2 anti body
1/ a- EG#MWZE.I(%)‘UQMF%’G&W ihenmprgins okerenitd test expermeatahy ioppesiedmagses cel | s over

a five-d riod in a nn siLm ti- I y 1 control.
£ aURe 15 In B¢ graph O egrrrlg%hs eés‘hlo‘ﬁm&ﬁél%ﬁsclggggg‘§sr8{?%§v§a‘%§E@aEL| SA assay
results of FIGORERBAPNBBIAEON-CAES b Srics BK:rapaby tiass PectdiBetBiresulivamn | gGl

control antibody (anti EGFR) using SOD Beige mce. FI GURES 28A and 28B
are a sehdnessicsfiaggampplovaingHiatdy prptidasq dpesaetcleayectheLICOnesymedr esul t s

of a ten- PK. apal ysis. qf, t | ar Lspecikfic Anti - jbody

1 o e ey i P T b o R e BRSOt ROy BRI S i g
a Conmpa4d hefVH Bl €K QR OfOele ¥ #aDEi gliitypan¥6) of an exemplary a-EGFR

2011/ 034605PCT/ US2010/ 002546 bi specific Anti-HER2 anti body 1/a- EGFR(DL. 5)

ant i bodytibasly: het dosncleave the coil¢denil daaER)iram thecdqtand the HetlackipRtheafidiapd dy  2)
T O L RS BRSE i M5 TR LI e o
that | $efwihk 3raphGhbReh BB AL spsetroRREHY @Ssults and, in each case, is within the margin
of error of the experimentally observed molecular mass.
FIGURES 19A and 19B are a series of graphs of mass spectrometry results and
schematic diagrams showing that the coiled coil can be cleaved from an exemplary tethered
o-EGFR/o-HER?2 bispecific antibody using Lys-C enddpeptidase. The theoretical molecular
mass of the cleaved and uncleaved antibodies is also indicated in the figure and is within the
margin of error of the respective experimentally observed molecular mass indicated in the
mass spectrometry results.
FIGURES 20A and 20B are a series of graphs of mass spectrometry results and
schematic diagrams showing that the coiled coil can be cleaved from an exemplary tethered
a-EGFR/0-HER?2 bispecific antibody using Lys-C endopept‘idase where the antibody has first
been treated with Lys-C endopeptidase and the sample then subjected to mass spectrometry
analysis. The theoretical molecular masses of the cleaved and uncleaved HC/LC complexes
are also indicated in the figure and the theoretical molecular mass for each construct is within
the margin of error of the experimentally observed molecular mass shown in the mass

spectrometry results.
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FI GURES 30A-1 and 30A-2, 30B-1 and 30B-2, 30C 1, 30C 2, 30C 3, 30C4, and
30C-5, 30D-1, 30D 2, and 30D-3 are mass spectroscopy graphs show ng the

cl eavage woaduai3geosf t he heavy chain and the |ight chai rCcofusanoantsubdody
after cleavage by furin by a cell co expressi ng furin. FIGURE 31 is a

non-r educed ctrosco ra speci fi.c.anti.bo made by
expr essi ng ﬂmgﬁf%’a&faﬂr §¥ “? rgau E,Scfn(ﬁﬁﬁnﬁf EF tanalysip licating thastes cel |
that cog@Kprype %ﬁﬁlﬁﬁm &t%gy?@e%m % @@FR%@!M%&%(Q@@@; RERt WeBSRch

di gestion. Is a reduced mass spectroscopy graph

showi notlerbiaapgei, bucdcaumdbhniyreap@evbymqumr essing a furin-cleavabl e,
tethered coiled-coil . antibody hz}qtcoexpressed furin and

exposi ng t hd I9FRHSaiP atg;agthﬁbby?%g&qegggsgjrl g nalpgip éﬂdl“é’él‘“g)é%rﬂi‘ept i on
Wit hout,, P S8 RREPERY, ntutBS&) %1 émﬁBHé AR &\?ﬁ? tﬁaotdﬂfi’itc) n%P@rogﬂela@t%ﬁlﬂ

di meri zat'i on domal ns descri erein provi itial trigger t

dri ves ehéteothemslamigenfbut\wo birid Meireespetadmipeh oget her with a high degree of
accuracy and eff|C|ency surEr|S|nglg even in the presence of Fe regi ons of
an |mTunogI dBUURE 23hichemeh skejy BB dharesulsy @%mrﬁétQﬁ*ﬁlqnWya*tst"?da%@tt% the) théich

ot her lég hla?ﬂelhe?elﬂlgl eBiffel ﬁl-%f@%??nth odé l/(PEdF%d'Hﬁ ng F&gﬁ?ﬁﬁbfm Etﬁt' on of

heavy ¢ e coi rodlnerlza 0 I'ns escrlbed

herein fmmaﬂﬁEGaRQmakéd&b@ughm the tubye trady, khd&tlb@d)pWQﬁﬂfsenﬁubﬂéd)g@ﬂh&BﬂS
popul ation of protein conpl exes conprising a Fe CH conponent

nul ti s FEdiR pttrasﬁll@iﬁ@dcanwedliﬁm |abééheé‘swméﬂl§ }){ERWCFP@E)EQH and @dh@g@m are
advanj[ ?1% Olfﬁehgrﬂ boHS(\avals 1rst II?JU%Q%HR’Q'I& @g?—hﬁﬁf%&gé}%r E%fﬁéh%ether{ ertp?ffeaggéﬁ they
get (€. 9. )

can di & co-1 0car T Zation of

agent @gmected against the target (e.g., a T cell) or they can elimnate
the need for_conbination therapy and the risk associated with providing two
or nore therFéﬁUlBtE 2B s wrishipf aephs Wlmrhe higding affinitiestal aplgse@plasy r uct i on

of anti bOdI t t.et c ng to the
or caent PRYARAERA BE0GLHeARSR vl for BEsEnom S e IH 0256
l'i ght and hmwm fQSaan'na oﬁmmbﬁwo@@ﬁom@rtﬁémh@e;ctmplaryrbesplaémlaexnu-
associ ati on of each |ight chal ntoits cognate heavy chain. I.Definitions

The t edHiRZ:mtitodio-FEGFR (0.3 ansibedy mhitits tmansiodming srewdelagion alpba éFSFedh any

chai ns e ARk BRE bl SrRI0L & Piab e SEBNTo BT o B Retd Rl 21 <

| ong a%dnh@ﬁhnﬂ%@l‘-‘lbbkpﬁeé’&nngRBrc@ﬂs deRlsp). CRhe BELI abtit FGEFR-a@tibo@PistuegPada ndi ng
activity). Exanples of antibodies include nonoclonal antibodies, polyclonal

ant i bodpeieol (rghtsidse Ehesmbomatiandayels arerii¢terminasating anantiephospho-tyrosine {a-

pTyr) antibody and an anti-tubulin antibody (a-tubulin) is used as a loading control.

FIGURE 25 is a series of graphs showing that the bispecific Anti-HER2 antibody 1/a-
EGFR(D1.5) antibody inhibits TGFa-induced growth, over a three-day period, in NR6 cells
that are stably transfected to express EGFR.

FIGURE 26 is a graph showing that the exemplary bispecific Anti-HER?2 antibody
1/0-EGFR(D1.5) antibody inhibits growth of HER2 amplified BT474 cells over a five-day
period in a manner similar to th‘e anti-HER?2 antibody 1 control.

FIGURE 27 is a series of graphs showing Fc-Fc assay and Fc-Fc ELISA assay results
of a ten-day pharmacokinetics (PK) analysis of the D1.5 human IgG1 control antibody (anti-
EGFR) using SCID Beige mice.

FIGURES 28A and 28B are a series of graphs showing EGFR-HER2 ELISA and Fc-
Fc ELISA assay results of a ten-day PK analysis of the exemplary bispecific Anti-HER2
antibody 1/a-EGFR(D1.5) antibody using SCID Beige mice.

FIGURE 29 is a graph showing a comparison of the exposure of the exemplary
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variable domain (Vi), where the Vy V| unit has polyepitopic specificity, antibodies having
two or more Vi and Vy domains with each V4V unit binding to a different epitope,
antibodies having two or more single variable domains with each single variable domain
binding to a different epitope, full length antibodies, antibody fragments such as Fab, Fv,
dsFv, scFv, djabodies, bispecific diabodies and triabodies, antibody fragments that have been
linked covalently or non-covalently. “Polyepitopic specificity” refers to the ability to
specifically bind to two or more different epitopes on the same or different target(s).
“Monospecific” refers to the ability té bind only one epitope. According to one embodiment

the multispecific antibody is an IgG antibody that binds to each epitope with an affinity of 5
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uM to 0.001 pM, 3 uM to 0.001 pM, 1 uM to 0.001 pM, 0.5 uM to 0.001 pM, or 0.1 uM to
0.001 pM.

A naturally occurring basic 4-chain antibody unit is a heterotetrameric glycoprotein
composed of two identical light (L) chains and two identical heavy (H) chains (an IgM
antibody consists of 5 of the basic heterotetramer units along with an additional polypeptide
called J chain, and therefore contains 10 antigen binding sites, while secreted IgA antibodies
can polymérize to form polyvalent assemblages comprising 2-5 of the basic 4-chain units
along with J chain). In the case of IgGs, the 4-chain unit is generally about 150,000 daltons.
Each L chain is linked to an H chain by one covalent disulfide bond, while the two H chains
-are linked to each other by one or more disulfide bonds depending on the H chain isotype.
Each H and L chain also has regularly spaced intrachain disulfide bridges. Each H chain has,

at the N-terminus, a variable domain (V) followed by three constant domains (Cyy) for each
of the a and y chains and four Ciy domains for u and € isotypes. Each L chain has, at the N-
terminus, a variable domain (V1 ) followed by a constant domain (Cj ) at its other end. The
VL is aligned with the Vy and the Cp_ is aligned with the first constant domain of the heavy
chain (Cyl). Particular amino acid residues are believed to form an interface between the
light chain and heavy chain variable domains. The pairing of a Vi and V[ together forms a

single antigen-binding site. For the structure and properties of the different classes of
antibodies, see, e.g., Basic and Clinical Inmunology, 8th edition, Daniel P. Stites, Abba I.
Terr and Tristram G. Parslow (eds.), Appleton & Lange, Norwalk, CT, 1994, page 71 and
Chapter 6. |

The L chain from any vertebrate species can be assigned to one of two clearly distinct
types, called kappa and lambda, based on the amino acid sequences of their constant domains.

Depending on the amino acid sequence of the constant domain of their heavy chains (Cgp),

immunoglobulins can be assigned to different classes or isotypes. There are five classes of
immunoglobulins: IgA, IgD, IgE, IgG, and IgM, having heavy chains designated a, 3, v, €, and
u, respectively. The y and a classes are further divided into subclasses on the basis of
relatively minor differences in CH sequence and function, e.g., humans express the following
subclasses: IgG1, IgG2, IgG3, 1gG4, IgAl, and IgA2.

The term “variable” refers to the fact that certain segments of the variable domains
differ extensively in éequence among antibodies. The V domain mediates antigen binding
and defines specificity of a particular antibody for its particular antigen. However, the
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L50-L56 L50-L56 L50-L52 L46-1L55 L3 L89-L97 L89-1L97 L91-1L96 L89-L96 H1
H31- H35B
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variability is not evenly distributed across the 110-amino acid span of the variable domains.
Ihstead, the V regions consist of relatively invariant stretches called framework regions (FRs)
of 15-30 amino acids separated by shorter regions of extreme variability called “hypervariable
regions” that are each 9-12 amino acids long. The variable domains of native heavy and light

 chains each comprise four FRs, largely adopting a beta-sheet configuration, connected by
three hypervariable regions, which form loops connecting, and in some cases forming part of,
the beta-sheet structure. The hypervariable regions in each chain are held together in close
proximity by the FRs and, with the hypervariable regions from the other chain, contribute to
the formation of the antigen-binding site of antibodies (see Kabat et al., Sequences of Proteins
of Immunological Interest, Sth Ed. Public Health Service, National Institutes of Health,
Bethesda, MD (1991)). The constant domains are not involved directly in binding an
antibody to an antigen, but exhibit various effector functions, such as participation of the
antibody in antibody dependent cellular cytotoxicity (ADCC).

The term “hypervariable region,” “HVR,” or “HV,” when used herein refers to the
regions of an antibody variable domain which are hypervariable in sequence and/or form
structurally defined loops. Generally, antibodies comprise six HVRs; three in the VH (H1,
H2, H3), and three in the VL (L1, L2, L3). In native antibodies, H3 and L3 display the most
diversity of the six HVRs, and H3 in particular is believed to play a unique role in conferring
fine specificity to antibodies. See, e.g., Xu et al., Immunity 13:37-45 (2000); Johnson and
Wu, in Methods in Molecular Biology 248:1-25 (Lo, ed., Human Press, Totowa, NJ, 2003).
Indeed, naturally occurring camelid antibodies consisting of a heavy chain only are functional
and stable in the absence of light chain. See, e.g., Hamers-Casterman et al., Nature 363:446-
448 (1993); Sheriff et al., Nature Struct. Biol. 3:733-736 (1996).

A number of HVR delineations are in use and are encompassed herein. The Kabat
Complementarity Determining Regions (CDRs) are based on sequence variability and are the
most commonly used (Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)). Chothia refers
instead to the location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-917
(1987)). The AbM HVRs represent a compromise between the Kabat HVRs and Chothia
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The

residues from each of these HVRs are noted below.
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Loop Kabat AbM Chothia Contact
L1 .24 -L,34 L24-134 L26-L32 L30-L36
L2 L50-L56 L50-LS56 L50-L52 L46-L55
L3 1.89-1L97 LL89-LS7 L.91-L9%96 L.89-L96
H1 H31-H35B H26-H35B H26-H32 H30-H35B

(Kabat Numbering)
H1 H31-H35 H26-H35 - H26-H32 H30-H35
{(Chothia Numbering)
H2 H50-H65 H50-HS58 H53-H55 H47-HS58
H3 H95-H102 HO95-H102 H96-H101 HS3-H101

HVRs may comprise “extended HVRs” as follows: 24-36 or 24-34 (L.1), 46-56 or 50-
56 (L2) and 89-97 or 89-96 (L3) in the VL and 26-35 (H1), 50-65 or 49-65 (H2) and 93-102,
94-102, or 95-102 (H3) in the VH. The variable domain residues are numbered according to
Kabat et al., supra, for each of these definitions.

“Framework regions” (FR) are those variable domain residues other than the CDR
residues. Each variable domain typically has four FRs identified as FRI, FR2, FR3, and FR4.
If the CDRs are defined according to Kabat, the light chain FR residues are positioned at
about residues 1-23 (LCFR1), 35-49 (LCFR2), 57-88 (LCFR3), and 98-107 (LCFR4) and the
heavy chain FR residues are positioned about at residues 1-30 (HCFR1), 36-49 (HCFR2), 66-
94 (HCFR3), and 103-113 (HCFR4) in the heavy chain residues. If the CDRs comprise
amino acid residues from hypervariable loops, the light chain FR residues are positioned
about at residues 1-25 (LCFR1), 33-49 (LCFR2), 53-90 (LCFR3), and 97-107 (LCFR4) in the
light chain and the heavy chain FR residues are positioned about at residues 1-25 (HCFRI),
33-52 (HCFRZ),' 56-95 (HCFR3), and 102-113 (HCFR4) in the heavy chain residues. In
some instances, when the CDR comprises amino acids from both a CDR as defined by Kabat
and those of a hypervariable loop; the FR residues will be adjusted accordingly. For example,
when CDRHI includes amino acids H26-H35, the heavy chain FR1 residues are at positions
1-25 and the FR2 residues are at positions 36-49.

A “human consensus framework” is a framework that represents the most commonly
occurring amino acid residues in a selection of human immunoglobulin VL or VH framework
sequences. Generally, the selection of human immunoglobulin VL or VH sequences is from a

subgroup of variable domain sequences. Generally, the subgroup of sequences is a subgroup
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as in Kabat. In one embodiment, for the VL, the subgroup is subgroup kappa I as in Kabat.
In one embodiment, for the VH, the subgroup is subgroup III as in Kabat.
One example of an “intact” antibody is one that comprises an antigen-binding site as

well as a Cp_ and at least heavy chain constant domains, CHI, Cy2, and Cy3. The constant

domains can be native sequence constant domains (e.g., human native sequence constant
dorhains) or amino acid sequence variant thereof.

“Antibody fragments” comprise a portion of an intact antibody, preferably the antigen
binding or a variable region of the intact antibody. Examples of antibody fragments include

Fab, Fab’, F(ab’)9, and Fv fragments; diabodies (Db); tandem diabodies (taDb), linear

antibodies (e.g., U.S. Patent No. 5,641,870, Example 2; Zapata et al., Protein Eng.
8(10):1057-1062 (1995)); one-armed antibodies, single variable domain antibodies,
minibodies, single-chain antibody molecules; and multispecific aﬁtibodies formed from
antibody fragments (e.g., including but not limited to, Db-Fc, taDb-Fc, taDb-CH3 and
(scFV)4-Fc).

The expression “single domain antibodies” (sdAbs) or *“‘single variable domain (SVD)
antibodies” generally refers to antibodies in which a single variable domain (VH or VL) can
confer antigen binding. In other words, the single variable domain does not need to interact
with another variable domain in order to recognize the target antigen. Examples of single
domain antibodies include those derived from camelids (lamas and camels) and cartilaginous
fish (e.g., nurse sharks) and those derived from recombinant methods from humans and
mouse antibodies (Nature (1989) 341:544-546; Dev Comp Immunol (2006) 30:43-56; Trend
Biochem Sci (2001) 26:230-235; Trends Biotechnol (2003):21:484-490; WO 2005/035572;
WO 03/035694; Febs Lett (1994) 339:285-290; W000/29004; WO 02/051870).

The expression “linear antibodies” generally refers to the antibodies described in
Zapata et al., Protein Eng. 8(10):1057-1062 (1995). Briefly, these antibodies comprise a pair
of tandem Fd segments (Vy-Cyl-Vy-Cyl) which, together with complementary light chain
polypeptides, form a pair of antigen binding regions. Linear antibodies car; be bispecific or
monospecific.

The teri “‘knob-into-hole” or “KnH” technology as mentioned herein refers to the
technology directing the pairing of two polypeptides together in vitro or in vivo by
introducing a pertuberance (knob) into one polypeptide and a cavity (hole) into the other

polypeptide at an interface in which they interact. For example, KnHs have been introduced
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and is still capable of cross-linking antigen. Fab’ fragments differ from Fab fragments by

having additional few residues at the carboxy terminus of the Cyq1 domain including one or

more cysteines from the antibody hinge region. Fab’-SH is the designation herein for Fab’ in

which the cysteine residue(s) of the constant domains bear a free thiol group. F(ab’)p

antibody fragments originally were produced as pairs of Fab’ fragments which have hinge
cysteines between them. Other chemical couplings of antibody fragments are also known.

The Fc fragment comprises the carboxy-terminal portions of both H chains held
together by disulfides. The effector functions of antibodies are determined by sequences in
the Fc region; this region is also the part recognized by Fc receptors (FcR) found‘ on certain
types of cells.

“Fv” consists of a dimer of orie heavy- and one light-chain variable region domain in
tight, non-covalent association. From the folding of these two domains emanate six
hypervariable loops (3 loops each from the H and L chain) that contribute the amino acid
residues for antigen binding and confer antigen binding specificity to the antibody. However,
even a single variable domain (or half of an Fv comprising only three CDRs specific for an
antigen) has the ability to recognize and bind antigen, although often at a lower affinity than

the entire binding site.
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One exanple of an "intact" antibody is one that conprises an
antigen-binding site as well as a CL and at | east heavy chain constant
domai ns, wWblRo11@2q05and CH3. The constant domai ns can bePpoatist@oseryuence
constant domains (e.g., human native sequence constant domains) or am no

aci d sequencg. variant thereof. . "Ant.ibody fragnments" conprise ortion
of an i ﬂt act %H}él"r'ﬁlbad?/f VpRise é?%fSYS?tefir?éAg&%}‘f i‘ﬁe%c M nag? AYRady gragﬁ]ﬁpgtﬂl% Iroegi on
of the j ' : ' r i b, Fab',
a2 B R B e s D Bl e
anti bodi Y : ; aal-

Pr ot ei ?r%ﬁgaﬁﬁf‘yg?lfosﬁdipglsg{g ?%%é;ﬁu(dyglé%()ﬁ?m%ﬁgﬁgiyﬁeggﬁ%?%rﬁ(ggg?tﬁgﬁts@ng e variable
donai n kb Remk 8shicHeMUIAAhESFy & ehehe fatiad sittdibrdyr ifigRa BiRbag. aRst a

mul ti specific antibodies formed fromanti body fragnments (e.g., 1ncluding

but notrelibWidf €Hv,ts@e PldRkfan, T PhdrfacélaBpoOHdnationdlsoftMpdiek)ol. 113,  The
expression "single domain anti bodi es” (sdAbs) or "single variable domain

(SVD) &Kmstiivug ard Mpsreedst.|Spring¢reV erlag Nemt ¥ Bikd PRs26903 Mhil8hhaMalmeig &far i abl e
d i V] VL i bi ndi ng. | th ds, the singl
onai n ai-’E&%&?%Oﬁ&@%ﬂﬂﬂﬁmﬁéﬁ{@%?n i ndi ng n ot her words e single

vari abl IMteract with another variable domain in
order to recpgni#edilfodiéy gefersablshBfnntiB¥@nph@tel pebagl ®ydonaiuiagtFbodi es
i nclude those derived fromcanelids (lams and canels) and cartil agi nous

fi sh (dragmentsusesepreteslingsparagraph) vodeshsrlinkess @beirh - HE psisiuaabet weenHBIY H r om
humans and nouse anti bodies (Nature (1989) 341:544-546; Dev Conp | nmunol
(2006) 28d:V43dwBainypushdhgiiperehaispt pataniia-chan paiging 95 thery dapgingjiyt echnol
(2003):21: 484-490; WD 2005/ 035572; WO ?3/ 035694; Febs Lett (1116994'

339: 285¢bigred. yobEdpeL VAR dRems 1R 16) fragment hayingdyo andgp i RINdiRgRilgs

anti bodi.es. .. fe Ay : Rid i | i t al .,
prot of b Eng R Tl RS e Gl b api e S eaghk Rt e Vi She 21

pai r 0‘;/91; asdems 68 iRadveRtibodiM hrCileVht defilteitht Ay pdpReichsihs WDidbodies are

conpl e tary light chain polypeptides, forma pair of antigen binding

r egi ONesdriR8 aord MillyiadicR ex &AplePEP B0S00T] WiCE93M 1 PAIN @bl lriger et al., Prokhe term
"knob-into-hol e" or "KnH' technol ogy as nentioned herein refers to the
t echnolMNagly Adad st i BBA 9RO434i641 8§l B3)t wo pol ypepti des together in vitro or

in vivo by introdugi ng a pertuberance (kno I.nt ! epnt.i a
cavi 1y ( hot e oS ER AL B Bd i arBb e S Bl Aoy FRE,

| Nt er aGhmpkiQés @X ANHri@bleddiihih ke dpiide @8HE g tid ising a CH2

2011/ 034%1(5)5PC§T(?682010/ 002546 ?’ n tﬁeﬁ'c:@c bi ndi n%p?)%?r? gccce)?prlélfg&l

i nt er f avewimra GHP JomamtasfGI2S 1Y demeinisodi(dsa gesopd CHISEHBICHBEEE  Wo

96/ 027011, . WD 98/.050431 and Zhu et al. .(1997) .Protein Science .6:781-788).
Thi s i oL Hherqi) 2 yaue Fgf)waﬂlrlis\l;'f)h]é)l elqebypaa?e) Iu%%%?d {6\/\%8 (%c}ﬁefcpglfi gnt heavy
chai ns bAgekMEthdscbAd CH2e CMBH @I K3 @maH! Th sReembddimRn, kkoshicegmelior
exanpl e, multispecific antibodies having KnH in their Fc regions can

f ur t herantibodyr Goseprisen  ipelypeptideb  b) aldrstpelspentidk dmpoisiag @vapable dgmai (cof-»

further  co i i f nt,. heavy .chai n vari abl e.dopni ns,t hat _.pair wth

i | arviSE G RrEend R RE e FRNRRIE i TR bR I e
al so bensad. BOmRRA! ind 9 a @hifd SSI19MEptIde CERDAEINGSICAL 8hd THBIddMIRI Tisard 0get her
or any other polypeptide sequences that conprises different target

r ecognietmibodiseyube desl padypeptide do¢sunfit sgmafisd duaiiabde dprapini hoaraberand ot her Fc
fusions). Papain digestion of antibodies produces two.i.dentical .

ant i ger‘?znlﬂoﬂﬂﬁ?ﬂj’_ thegQ ?féﬂ?eéj,qa‘ﬁ‘gpaéhas'?:Bﬁﬁalfr_ﬁ%‘?féﬂo&cog 198 ﬂ]_eestiW 1E (R =%

f ragmentqiq@sdaatonan Alupabé Séﬁdsrlﬁud"trtgethe!ebhdtw hb&vyCeiufisalth ba€emBadiindeye, The

Fab fragnment consists of an entire chain along with the variable region
domai n thé variebleHlahannof thefpne amaed dngibbiy frmcamantigan bunding negioh. dmandtbervy

](c: :1 gbpreﬁq%}re%etqu){(%m%&e otmrgan tof 81fe oe}lg a?r?lgé gl'(l)tﬂ}é)d Iise eli (sji%gl% vsalrigglleedolm%grg e F(ab")2

wherein each single variable domain is an antigen binding region.
Antibodies of the invention can be “chimeric” antibodies in which a portion of the
heavy and/or light chain is identical with or homologous to corresponding sequences in

antibodies derived from a particular species or belonging to a particular antibody class or
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corresponds to two disulfide |linked Fab fragnments havi ng dival ent
antigen-binding activity and is still capable of cross-Ilinking antigen.
Fab' fragwoernvs/@iudoser from Fab fragnents by havi ng addi Pcenskobeesiesi dues
at the carboxy term nus of the CH domain including one or nore cysteines

f th tibo hi . ' . Fab' -SH.,i s. t he. desj [ h in f Fab'

0" whi GO R4 B e RiBgr o dps s1GRs] RASTIRRLSHE SEbTEPIOE RS, o free thiol

group. Gtabohdin@RLdRAY ihAGPERLSIRTVedioR AnbtiE sBeRECHUERShofT: BaInbthePf Fab’
|clh have hi

fragnents nge cystel nes between them Oher chem cal couplings
of ant iahablydyfal ey we sits]l@s casabed baskfinagnments of such Awebdddesf payidedtthat oimpyraxbdst t he

carboxy-term nal portions of both H chains | d together b i sul.fides. Th
ef f ect dhe dgsHed ProkegieH aa%w%@hﬁe%ata}té‘%ét%ﬁré%ﬁe@ %%Wéﬁégslgrioﬁwﬁ Fe ©

regi on: s LT Sci QAN 66514833 (1 96 PAERintELOANbERES Minfelest RERRI AEfde FCR) found
0 v a diner o

on certaln types cells. consists o ol I e heavy-
and onerinagihtd afibodied abmpbikidgragalsia ddman antigan-birglig seqoences dedi et from a
associ ation. Fromthe folding of these two domajns emanate siXx

hyper va@epanman|psigpe (381 QbW oslddrionkeynApretey) apthhymamegnsiant Fegiocont ri but e
t he ankqfe%ggd resi dues for antigen binding and confer antigen binding
speci fi %y 0 the anti body. However, even a single variable domain (or

hal f of an FyuaNeds farehs@TingnibhaRa (ERRsodenentibeditoireahimnetid gribpdieas t he
ability to recognize and bind antigen, although often at a lower affinity
than t Heatsprtainemisimal sequenice derivgd romithesasbemaTAndxEo Foo fB480st part,

"Singl e-chain,Fv" also apbreviate RTS1 RV o] SRR of £ VA -14 i

( r agnedvganira eyt ded PR LR dRoul issBens 3o T AbrEd®es o 4

si ngl e fRph ¥ BRI AeabldRizibn dPrted Rty ard laplasddybypekipepirbaiea Kypetvagiableonpr i ses
a pol ypeptide |inker between the VH and VL domains, which enables the sFy
to for megipreotiesen-bumse sprefasr(donasrantibrdyy swehuis oy, rabdRbRIt PrRAINEIMBAN SFy, see
and oo e inefie OB HpBy R Gountl 3 8h ! B su ey lREE00 0" &
al ., J.franBWHIR ke gi MEIHRO 4Esid i3 of tHeShurd &%nmunoglobulif@rd fplacedbpbodespondingf er s
to small anti body fra&;aJrrents prepared by constructing sFy fragments (see

pr ecedineg-huaraageagues. wurthersinge thumankase anfibasties can-comprise Fesidisy thae figadh t he

VH found in the recipient antibody or in the donor antibody. These modifications are made to
further refine antibody performance. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the hypervariable loops correspond to those of a non-human
immunoglobulin and all or substantially all of the FRs are those of a human immunoglobulin
sequence. The humanized antibody optionally also will comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For further
details, see Jones et al., Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329
(1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992).

“Complex” or “‘complexed” as used here in refers to the association of two or more
molecules that interact with each other through bonds and/or forces (e.g., van der waals,
hydrophobic, hydrophilic forces) that are not peptide bonds. In one embodiment, the complex
is heteromultimeric. It should be understood that the term “protein complex” or “polypeptide
complex” as used herein includes complexes that have a non-protein entity conjugated to a
protein in the protein complex (e.g., including, but not limited to, chemical molecules such as
a toxin or a detection agent). |

The term “heteromultimer” or “heteromultimeric” as used herein describes two or
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and VL domains such that inter-chain but not intra-chain pairing of the V
domains is achieved, resulting in a bivalent fragnent, i.e., fragnent

havi ng t woanti/gessbi ndi ng sites. Bispecific diabodi es ace/usetienozsiterer s of
two "crossover" sFy fragments in which the VH and VL domains of the two
anti bodi es are present on different polypeptide chains. Diabodies are

loscr | RIS ROPEeRes Jhat teret ik st Pt ibin B AE B9 F PR (& i

Hol | in | 1t bva) i teraSGon (5% 0 A4 46n8446nit bIID), Van der  The
term™ gﬁ%‘-lfz&rerr@dméﬁtﬁ[/ [g%?/worvq'one- glrramsdn S’fn i b)%?ggs rgf ers lt 0 an ’ar?tni lggdy

t hat commals &eses( dgd lydraptiobid iatedaniming), whieredd atdyasa tvye pf ihdendlended lava

pol ypepti de conprising a CH2 domain, a CH3 domain or a CH2-CH3 donain and
(2) a skiderpet seppenceHsomeaciothers domai n, wherein a variable domain is not

j oi ned by a pept] a: L:de IS CH3 or
STASTIR il i R S S e S G R TS el

pol ypepindigs sfetificitylof bdictepsibyRaspro@den @arpdiesinnpwith vy éfédeta@ fderiins of . g. ,
VH), CHl, CH2 and CH3, (2) a second pol yBepti de conprising a variable

domai n ip@ugoglobulin genstant domaingediructarally (18§ iramupeadhesins gorapisclUs M 28| ng a

d domain. I n. Dodi.oent. . i : -
compr 1 2855 oG8 lned B AR EOPAFHIBRE ol DAk PARKRTR SRUARES: Ofbr

has a PR thakntideAdecdRdiandBihd@hBisigof Aeadtibode visd b Neetér@iigduescomipaedd f or m
di sul phi de bonds Iinking the constant heavy chains. In one enbodinent, the
var i ablte agensinigegien phen anibodymead animpwagelpbulin eanstant deaainseanfngg (¢2gi on.

I n anot efybodj,gent . a vari e-donmain of th r. ' is a
single é}g ?'é(g?t’)regggeﬁﬁﬂ?fm%e?ne_g@ )e%é%@qudi}eélg??@%ﬁcee%dgang?eﬁ&!gdstgggé{%nt i gen
bi ndi NGiRGLAD sequences thittdoRPis€ 8 poftidn6T d ravepidd na 16:ARd Bieat bidis M8 kipgotein
antibodies in which a portion of the heavy and/or Iight chain is identical
wi t h orof sensbto ddhesin sequonces spo AksP by seeupnesscibat tind a prateio df éeigel byedfef rom a

particul ar speci es or, bel ongi to,a.particul ar _antiho | ass.,or. .

D011/ o abissResss vt o0sane @amerhSuf SRt pAMiodRal Sty flerit | )
i's idergte(ifl&al:eswiame@élea@mk QRAUSed By GRS RTAGREAY) thchRRYDASE8ispIay dthhhpds es
derived from anot her species or be?’ongi ng to anot her antibody cl ass or

subcl aswed high theughps sbreingreethedsef Thaigrmenrgl dhudinsenstprtelpmpen sqavance indhe

exhibit _the desired bio iC activit . S. .. Pat ent . TR’ and
Vor 1 sdmboafiesingap be S pdGny dombnpelabyit ShENi B e 80 et er ¢
anti bodp&st Qfbrypl AERTInclRfisd IEA-NGhy deA ) BRI Igbeer v%m.i bodi es conpri si ng

vari abl' @ domai'n anfi gen- bi ndi ng sequences derived froma non-human primate
(e.g., Od \orhamdibodpleéthis iyyentian Gyvhichhindsliamantigen of aiercpidgoon thashindhces.
"Humani zed". f or of.. non- |an Q... rodent) .antjhodies are.chinmeric

ant i bodﬁee@t{gﬁﬁtwqﬁjowlf%?‘ﬁmrﬁ?ﬁmw(cgégﬁéh%%nqg@pg/ \lfga‘éfek 8%at%ﬁa§nﬂ%ﬁc-%n in .
ant i boqyerapedic taBént TR &drgAAleta proteimol 78411 GMHidsBOEN fR&ssp&h& Bileden| AFAIEREInBbUl | ns
(recipi ent anti Bbody) in which residues froma hypervariable region of the
reci pi eignifaraptly episacedt withodsir poasing r dnsughlepbedinagrnits toheeextenyiod Hinsfingof

-h i d ti body). h bbi t -h
or 1t e ERgY e “EGaresd Bista bty B S MRnapey 1% A el athsban: 1ty
I N SO n|iPSdyABG & PartiuBFRNBE Kb R A ddErRind By Abiiesc@hcd dtéivieaRBIl sorting

i mmunogl obulin are replaced by correspondi ng non-human residues. _

Fur t herFAES) ahal pasnorradicamitivpopicepitation (R ror £&.13 4 s Witke segarthio the bindatg dfound
in the reci.pient antibody or in the.donar .anti hody. Thes difigations are
made ¢ GMGHbRH O RN 5ot (I FBPHR g BT R ARl Sod

ant i body i rONBLkiSEIas HShERId-rlaH cBlibpctin AbarliBft pOIPSeptiaB tarkdtth&as | Y

t wo, va%?égibtjliéefogo?rgﬁlg, iH ?th aIrI grﬁts%bsnt afr)uilal I ypayllgepolf th% >

hyper vainditg ehat Bapsasemblyedifferedt fromt hosesmtife inerachoméngi, Amanepgéabal i n and

all or substantially.a].l of the FRs are those of a_hunan, i mrunogl.obulin
sequend@erapyign H@M’&ﬁ%ﬁr&{in%mt?od'weWi PPr S3EBVWOPFC! Bhﬂdi”’s?eca'itbel east a
portio 'gw}ﬂgmguéé&nﬁ s tAfting 604 ARl R contpaRicBlvindihgat a Of @
human Pnn}%%%gﬁg ul'tn. For fturtﬁleg detlg‘i’l s, see Joor?esdégét al .l, lI\fat ugrle

321: 5220h28 r0dle8d}.; F& ecimpianpedifiabindingatanrbe d382mBRE-tB2On(pta86) witired
Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). " | ex" or

" conpl €28el malege that &y umilar todhe fasggtefor ﬁéaléglgofﬁ %wadwnﬁoaggsf laggsite In

mol ecul At pele [HcHiRGhe 14 il hdihg 6P haRpidsr R0 PErobeices (e 9.,
van dertﬁ\gvacél{éé,gpéﬁgjfcf?%gﬁggz{\gc&gﬁéggggﬁ{elrb?cdl%%r ces)atﬁeg? fr%e noéropepti de bonds.
I n one enbodi ment, the conplex is het %6orrul timeric. It should be understood
that the term"protein conplex" or "polypeptide conplex" as used herein

i ncl udes conpl exes that have a non-protein entity conjugated to a protein
in the protein conplex (e.g., including, but not Iimted to, chem cal

nol ecul es such as a toxin or a detection agent).



The term "heteromultinmer” or "heteromultineric" as used herein describes
two or WD 2011/ 034605PCT/ US2010/ 002546 nore pol ypeptides that interact

wi t h eachwotzharosigpsa non- peptidi c, coval ent bond (e.g., pdiraiskéiode2sbend)
and/ or a non-coval ent interaction (e.g., hydrogen bonds, ionic bonds, Van

der Waal s forces, ,and hydrophobjc¢c jnteractions), . wherein at | east two of

the morbearaL b Phe STERE SRy dHedath  SERE tndihe | Sag g e

her ei g ds BUSQRENREIR foFespAnalIEs fidk 88 aBlitdpe GAPI ne the

bi ndi ngséséggizciragfg}nty of gghﬂ)ggfrfol ggoug pr ot e?dgﬁ%ég)n " adﬂegglimrﬁb)e with the

ef f ect guartfculac polypeptak tangausagkd bedeimcandrestxaittited pfive e xesnpl&t byux notegbley, t he

i mmunoadhesi ns conprise a fusion of an am no aci d sequence Y%Rﬁ desired
abeiH S a

bi ndi nda¥ipaailkd forthe taggst efatdeashabopt 240 alvh gligrmatiyely at lnayt nti gen
recogni.pt.] . iLndi i f i (j AP . "
conpar At ¥ a0k BS IO EAR BRIy osdoolt 6p b, AEREER PRI,
const anboWlGORIM, ARGURINER A &agt aboGH20 ant]/abermaiiz]s egleen atowf30arM) gG) .
Exenpl ary adhesi n sequences i ncl ude conti guous am no aci d sequences t hat

conpr i ekermaiply polgassrbent 20dv Alferrativgly 4t deastabona 10 My alematielpaleastn of

Dt er e bourd IS IR R ARG T LA b 30 M AEAVENGE RalBbuCA AL GuBhRELD. OF

i ntered , BUut” at e hot ecepat or or Ilgang sequences (e.g., adhesin sequences
in peptat Radiabsut. 2 SMG hltdrahtAREPAt 168 SBsianMdsorcieatte I8 eheemdddiatent,drat i fi ed
by various nethods, include phage display techniques and, high throughput
sort i nderretsperific bm@g”mrﬁdglbe@fgng wheesmaleculgdnedsrio sagitigydas nowppa@ge

106 2, o eess G nafedf5Rube SRUANG RERHAIRGTRAhE D aRfiSfetboinle | oo

or IgMorpolypeptﬂ@egnbﬂ,égody of this invention "which binds" an antigen of
interest is one that binds the antigen with sufficient affinity such that
t he anti bodyBimlingeffinityagengrallyagfrosta be avengsh of thesameatal ef agnpeatalent

targeting a.prqotein or.a cell.or tissue expressing the i . does
ot o1 gnfeRidtiel Srglafg Binaitl vl TiBeREMs TR B9 b i R naRE oo he
ext ent pafnddi(@di, A affigdn) e Unlss RBbAtdDotBerwlsy) aé asedeiereif Bikiing Wifinitybeefb8ss

than about 10% of the bindi ng of the antibody to its particular target
pr ot ei o idrintee bindingedfinify WhisbreBesshe &: laoteracaios deweden membarngf ¢ Fadmg

anal ysi s. or radioi mmunoprecipitation (RA) or ELISA. Wth r ra t he

bi ndi n§*% e'ﬁ'na'éfhtfqd%&ﬂg aﬁt&e 5't ZE‘&@FPW!OE u'?‘%l,eu{lﬁg(l rt%éftﬁp aé%eercfg i cge[z?ieg%]ityng" or
" speci fk ¢@irbsenRidshd Bissqation conpast (Kidg. Ferf exammelthé Kdlcan bpabyreobintle, or an
epitope on a particular polypeptide target neans binding that is neasurably

di f f er a0 nM,dADaM.E® ezt nMs 40 mMerHcalo?0 o, 40 nM;, &M, 8 pdbi4k M, 2mMbrlact i on

may be binding to i.ne serum al bum n or casei,n),. .Specifi.c hindi an be
roasur S8 SPOusel AT E e T B R Ry Ssap A eyes <TRFE it e At AEaf £

bi ndi nghak dascFi®Bd h@eim&@-ﬁffﬁ}ity%ﬁib@éi@ﬂ?é&ral@ﬂﬂﬁdj hhtgzeRi sl 19 Ging hdae

determ ned by conpetition with a control nolecule that is simlar to the

t ar get dissoriate xeadly ewhemashige9ffinity antibodligh gtnegallyshpigéantigen fasiprsanddeed to

specific hinding, is indicated.if the bindin f. t.he bel ed, target.,.to a

pr obe irgnanv@o%cg@pégu SRSy Bgﬁi@déﬁgglfé_s%g}%gbé[“ﬁl{‘g3&?‘5}‘5’!%%}‘%?”{‘28‘ %‘fi excess
unl abelygdadyasr9etich Ieod &elfospRpbdes 6f Rieitdrdl indentichpeci fical Iy binds to" or
is "specifi'c for" a particular polypeptide or an epitope on a particular
pol ypept i de In angembedimgat thed€&i or ‘dechvalee sackpidingta, this on veaxanpd weasyyedy

| ecul e havi Kd for the target of at t 200 1M tivel
oo Teady BB aG P oTHietengs oty st BLSERER Rt s Tl ey
at | eagB1aRedinO0pitMiavdyl NIN&L2 o€l thmhﬁaﬁize@bm%en@m%wat enpatively at

| east about 40 nM alternatively at |east about nM alternatively at

| east adspunse2Mita KRUAI Beefiptdavkeixymethyllased dexatan biose0sanivhipal(Edn &lAvetey at

| east gbout 8 nM alternpatively.at |east .about n alternativyely at |east
mbout ke ariatsev it B bk S| YahimeiiTimBoRepy Seibodm GRS onied abou
1 nM 8R4 RehydrSx RP&iRFRANES] accbRfing R Mt sSppfel§iifsRic BN RndRhgss to
bi ndi ngﬁlaggre a rf%lrec)ﬁpe"%ﬁﬁds{to ?aacgart?écul ar S%@preéti de or epri1 t%pe on a
par t i cudilaredpathy el cbeium héxoate, i8], amo iSagiml (60 AdMdpetae amyctminga flow

pol ypepti de_or, pol ypeptide epitope. "Bi ndj n ffinity" generally

ref er s 4§ 0? ﬁé‘@ﬁ?‘é‘ﬁé‘f ﬁclbqvetqurcgwﬁp{egt 1 respons HBB?/&?@(]?{ qOHPéPaDg?ﬁeBhs bet ween
a_si nglegy bl pliAY;md i ine i€hjéild BNk FHRChckddSerBIAT Ng
partnerl:%%lg\&g%,tﬂgh[ﬁ%értli?f]g%fﬁ.lé%hﬁggéﬁf'l(nﬁ?%;teeld therwi se, as use rhel?geji n,
"binding affinity” refers to intrinsic,binding affinity which reflects a
1:1 interaction between nmenbers of a binding pair (e.g., antibody and
antigen). The affinity of a nolecule X for its partner Y can generally be
represented by the dissociation constant (Kd). For exanple, the Kd can be
about 200 nM 150 nM 100 nM 60 nM 50 nM 40 nM 30 nM 20 nM 10 nM 8
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I n one enbodi nent, the "Kd" or "Kd value" according to this invention is
nmeasured by using surface plasnon resonance assays using a Bl AcoreTm 2000
or a Bl Acwpeimy@d®® (Bl Acore, Inc., Piscataway, NJ) at PeTUsal/oD2©bI i zed
antigen CMb chips at -10 response units (RU. Briefly, carboxynethyl ated

dextran. bjosensor chips (CVb, Bl Acore |l.nc. re actiyat i th ethyl -N -

(5t PR BHORITS B Goltior G MIBR 5 P e 4 BPedT grago hod) &

N- hydr ex; i ¥ & ' ) €dte f & iHatdIPDS .

pnt ] gen ruE PRI A PRI REOGIERSTAEL T ARy Blic St WISHAMERILDS: | 11ny
bef or e pl/njiec Asaviatonaates (uy,)raati@issdcibtion tatasi (k) eret aladdieduengppmopde oatel y 10
response unjts (RU). of cou(gel ed protei a Fol | ow ng t he iéf ection of antigen,
1M et ha8nahfHemyiE binginecpede! (BLAGSE K VEHRURRL BV YF ygfsion 3y simultaneous

2011/ 0 @IQ,S?F; 0/ : ' i TRAKHEIRITRR i : i al
diluti ﬁts o) gégsg§%§$ga ?Qﬁgé(gcl%ﬁnt%h%gﬂaﬁﬁ/) are Flnj ect ggsééﬁﬁgﬁgo\?\ftt%ﬁ{ 0. 05%
Tween ZRdY iB&Ctplasdd d5ke Adtiok,frkQw Seateg. oChaperabx.mdb ke Biol2 29hB6 5rdA1

Associ ation rates (kon) and dissocjation rates (lcoff) are calcul ated using
a si npl(E%nelfithe prraate shepeds FOHYInd nly s gurfagentlageperesnange psan 2eye: Wshe

version 3,2 { 91“!?1 It LAt ?Hg I i at ban
sensorghrea%?)aﬁ%m%e%t%%p?um dllggéé%%:?g?%eg%nggﬁ%t% gﬁf t%& &@:‘3?%3?%%% as the
rati o Kmalkre or §&eease igfluorehAceémiskion idtendv (exBiation =283 ihSer3i8diof +HA9) . | f
the on-rate exceeds 106 M1 S-1 by the surface plasnon resonance_assa

above, nMthdf nmbanshnpasak & 263R oba 20 apiigadzeantibpdy (Babrfpimt i@sPc%?ntpthrénZhi ng

t echni qug t hat : i ner r it i 5Sion
|t ons i e PRRET R BreRibg o R RS of inER A R B ! AR ERRRREE Ih3F' 08¢
of a 2Q sty-AeW eq@ipptdspecanpidaedyr (AhabIfsaumenisNoPB&I0OPRSEriés BLM-Ahi€o pr esence
of increasing concentrations of antigen as neasured in a spectroneter, such
as a stpgstiopbeiomgter fpeaimogpeatrophortt @stirrad cyvati§st rument s) or a 8000- seri es
SLM Ami nco spect r ophot o . ectroni. ith g stir r et te.

A o 1 at e oo gy S opi Shass o g SR LRUGH rlt | Romasbor RN

accor dijm@ntién tdH dséd By @@tkindifie dithahs Sanesiifice prksmed re¥ohlindehechmaqie sur f ace
pl asnon resonance techni que described above a Bl AcoreTm 2000 or a

sin
Bl Acor dascrided abq\gluaingraBlAgese -w%maalﬁw,orq@)w&)g (Bb&cateInci Rise®RVRY:.ed

antige j at _-10. respons its (RU Briefl oxV.ngt hyl at ed
dextr awjgf\lﬁzssggfs‘gﬁh élﬁplﬁéﬂl(zfﬁ%ggu%n clglrg é:%lpﬁca?ylgfeépglg ei%‘?ﬂ‘tS glgﬁ\%l Pﬁlgﬁk”et hyl N -
(3- di nRhibyk prkipRfcARk Irak Biok&dbi hige (VS| BLAY®RE it dr&ER¥Hvatdddwith N-ethyl-

N- hydr oxysucci ni mde (NHS) according to the supplier's instructions.

Ant i gelN't 3-dimeghdamigoprppyDraerkasiimide hrdrpehleridg ik 2CRand Nthydmxysygcpimidep. 2

b i nj ect | £ e of 5. 111/ n . -
appt oxuoarsr ik sEfhs ke RS Az s ARSI O B8 ¢ e

i nj ect iagdiatef praaty, 4/p 5 |Mnet-en EMVBBeRRe irfedtitinee b E1dw! AT KI/miHieaet ed
groups. For kinetics neasurenents, two-fold serial dilutions of Fab (e.g.,
0. 78 nkthievesgprowinatelye 19 rgspersedinitsy (PEBoHwquplal mewimrEalpwiog (ieBgjErtien 0D5C at

aflowrate r oxi mat. el S 1imn, Association,rates (kon

di ssociaﬁ?gegn?&a%ggno??%ﬁ)ls ee?%eéjatH:bL]ﬁce\(tuélcﬁe%?ldrﬁjmépssi%ﬁll(lene()lrclsemt(%s-ué%rggﬂgngnui r
bi ndi ngwsRslalsefidl dNuGLAs SVPAB@LG. W7 SRl 1000 WY &t Mjectedin PBS Sifh0.08me0uUs
fitting the association and dissociation sensorgram The equilibrium

di ssociTatcend0¢BBST hatt 2 Kdif aiflowertecef] appeakimgtelhdd pkming Assgrigiion sies (ke g. |

Ch t al,., J..MIl. Bi . 293: 865- 881 (1999). if.t.he.,on-rat
o coeaend Bissastion ryies [hothire SR PR i T cns B Trogllyin iU BE riE, ¢ e
on-r at epiAcold BIALARIYSSIBLAE RERRA 1Y) BisdiR@landduy G @SCBBhsddRAGRaAg t echni que

that neasures the increase or decrease in fluorescence enission intensity
(exci t dissomation2@5sorgrame ni kes¢quinlibrilga dissegiatich eomsteandKd)asedlculated Bethgfratdo 20 nM

anti-antigen_anti body (Fa I i S 7 in,the W

2011/ 0atBsPEse e REr0 35k MBI AT 016 TR U329 h ISRt 1 qnaie of

ant i geRyasd{eePur e hyihd sGRRSE! fINRd Elesoriedlad sy SbSeOftieh kifvorR il Rped
spectrophotoneter (AViv Instrunents) or a 8000-series SLM Am nco

spect r ppdfierablyeletarmintddryms Bigecfluamscent quenbhiag sdchniqed thayveaswes the increase

" Bi ol ogi ﬁal |y active" and "biol ogi cal activity" and "bi .oI.o&i_cgl

char ac CEAFLEASE 40 NIYprepeepes paissiop dmgnylly| (GHdpficns TP Ay ErisHoR i 0™ dfch as
an anti . G i Y@t i i 2~ gRihd ty to
B nd g A o 2 K e P R =4 e
"Pepti body" or "peptibodies" refers tgga fusion of randomy generated
peptides with an Fc domain. See U S. Pat. No. 6,660,843, issued Dec. 9,
2003 to Feige et al. (incorporated by reference inits entirety). They

i ncl ude one or nore peptides |linked to the N-term nus, C-term nus, am no
acid sidechains, or to nore than one of these sites. Peptibody technol ogy



enabl es design of therapeutic agents that incorporate peptides that target
one or nore ligands or receptors, tunor-hom ng peptides,

menbr ane-woanspBidosng pepti des, and the |ike. Pepti bodypCaaisaabogsihas
proven useful in design of a nunber of such nol ecules, including |linear and
di sul fide-constrai ned peptides, anden1§ﬁ§tide mul tiners’ nore than

one pePFISEREE S IRETGASHIY @NEHUIAH OB} Oftaquena Aiyyed @@eﬁpefta?m%%é'ﬁﬂ?'?s 4.S. Pat.

No. 6, 66Q,843: I i . 2003
(cor S ealipry P e A B HRAR o RUNGBIRS s Ao o
No. 20Qp¢ctrbpbabetep (Mermbspectiopic) d8th 280 fed aoenespondi ng to WO 03/ 031589,

publ i shed Apr. 17, 2003);,U.$2,Ser, No. 09/422 838, filed Cct. 22, 1999
( cor r espondi Biplegically ativg aamy biglgsicakacsiyitagnds biglogigsl charagteristes” With,  No.

s M Al I g e
(cor r esRAAChAGng Ge RETIEMiNA 109BDloditAlanoléaile, elcep? Od)e spdcified Selterwive.

10/ 666, 480, filed Sep. 18, 2003 (corresponding to WO 04/026329, published
Apr. 1, 2004Peptibady’ of “peptikodies’ mieretya fjusion o sngordy poneraied penftdss with ¢ s

ke BY FsBmeins SEo S a2V a00 S0 SR Red B A ot AP ReRb M8 0

scaf f olpg réfereREOMI iEkCentirdly NdhBgirtUideame of eioré@ pépideetlinkdl ©ake Bi-tefinmupyOt ein i s
often a naturally occurring protein such as staphyl ococcal protein A or

| gG bi metimepsBaminesdciv sidechpins, ot tpmanrethandueiof drese piggse Persihods érchrplogéon et  al

1987), Prot . En v L07- 133 n . S, Pat . c 190143 . nt or
((jeri v?atef‘%estq'?ééé% .thelf?ﬁeuéﬁ§gr%]%%glag’fnrcf)ﬂ)&rjalteegé\|@§ﬁs E)héa : garrgefe}l?)éla%g Pg)rrﬁ; E“’%{Hgt ei ns
vari antys r&@%’tbf@t@ﬁdrﬁf&ﬁn@?@ﬁﬁd&, AbibilinkYranSpdrafi@péptidet emulied Ble. Wherein a
segnment of the Z protein has been nutated by random nutagenesis to create a
| i br ar Pepfibodartecmplogy Apaplogcnisdiihigidesiga of angmbenef welymoleqjesnisiclusling
af fi bodi es inclu U. S. Pat ...6,,534, 628, .Nord, K et.al, Prat
8: 601- 'Géar(afgé‘és“ e P e A g p Ao ﬁﬁr’d“é{%e‘?gg‘%}e Nat
Bi ot ec %&%@67%25 difdle A8 OF an B AoaRIM)0Ec/ABR exBMPLEN ENS. BH. 080 BIG6RYFU.S.

2):97- | sol at ed"” heteronul timer or conplex neans a

het er orPat. tAppe Noo2003dMAS5 6 \hibbishedeacth b 2082 feorees pendaraiiooW O @¥8%4628¢ from a

of Tt o BB AN oL AR A Suba b oI5 O PRI B R S T oGP Thome ©
di agnogtdrfespbndifiEioaNerdi/o3 158os pltlishthAphateroomy] Uigrses. N donmge, d38cfilede

enzymes, hornones, and other proteinaceous or nonproteinaceous solutes. In
pr ef er Qad 22pH2W (verresponding thdY OrQRA77Onpublighed Mo 4p2000) i €. Pay. Anp. Hoeat er

t han 959 i~ght of tel ) r{m y Y, ) a nost
pref er %W}S?ﬁdégt lsbgi/ﬁﬁ?ﬂe?gﬁj%éé@ Wégé’é%pg'be ?l,f]’\?'flﬁg?é(%q{‘(s)' o%t ain at
| east 1G5 Rl SbiR30%%6 195 tRBILNRAI D&Y 25 NFoRBN8drapbiding e PCTAISERMCEIBY, tike of a
spi nni ng cup sequenator, or (3) to honobgeneity by SDS-PAGE under reducing
or nonrAgoiud;i2064 ) &h8li SaroNe. LX¥eGp4 &b bikesSere 18] A3 deorrgspendipg bt WOsi | ver

stain. The, het er,onu| tj s gf the present .invention ar eneral ly
our 111 O4/0PESLUBE PR AP hbriShEhreyo! ek b Ay e iceth s
honmogeng@eMs, . "substantially honogeneous fornt and "substanti al

honogenel t?‘ are used to indicate that the product is substantially devoid
of by- pr oduétdfibodies’ mat Adfibodyrhrefieteteitheasersd laypsetein likedduyrpsiphde bomdto(an g.
hononul ti ners). ) Expressed in ter of purity, substantial honpgeneity
means. PRATBPREERIA e B ek et & SERHNY IR adinding;urde o Pafgr}? 6%
4%  3%mAely. B ' Matdtall £ 8 Sculi@prblaidk Yudheis GhphyloBoAE pRAGAA Nent
t he by-nﬁ)(rﬁg%%{:tﬂl{é)sﬁgtee}r@z@g%%n% natea fBi gl 5'S$%ra| m)‘f ecal Bi'tp ?ef%rs ?o a nucleic
aci d, arjg@baidng B doarahgloy thedf protain ldepval tharfroonised Nasdoores at H&8@pProtl n one
enbodi nent, the_bi ol ogi.c_no| ecul xists in nature.. . "I solated,” when
used t@“&e‘sé??'ﬁéltaﬁé%gérP%u@oaitl'?%gﬁ%)é%r aﬁ%&‘?%&@ﬂg‘?{gﬁ@?’ﬁheﬁ@zﬂﬁén ant i body
that h Ny L {4 A894Und RAYELRGed piREIR Ahity & cel |
cul tur%%lﬁrqg%i é\’/\j{hﬁggﬁgé %dnﬁs&gﬁgéggg{egfpﬁchn?am négnt cog?rpon%nts 0 itsl %atural
envi r onargettmeleeule®), evhieadis atsbghemadiltice Z ppiteialhlay beant rentatedédbywiandomdi agnosti ¢ or
t herapeutic uses for the polypeptide, and_can.include enzyne hor nones,-
and ot HRHagsneY A RIede AdibRY § mw%ww&é‘s&&g’"@mm Egget Wqﬁ%ﬁ‘-i}ﬁaﬁ@m of

enbodi qﬁ?; - [ | kel Ukrhid 1 dagr whE| gigent to
obtain“a q%éeassf%@i@@ésgl@gﬁga '(|?f53%%i2§?$nb{lda$q{)§l’%ﬁc{t%rn%al' am&?oéacijd sequence
by use of a spinning cup sequenator, 95 (2) to honpgeneity by SDS- PAGE
under non-reduci ng or reducing conditi’dons usi ng Coonmassi e bl ue or,
preferably, silver stain. Isolated antibody includes antibodies in situ

wi thin reconbi nant cells, because at | east one conponent of the pol ypeptide
natural environment will not be present. Odinarily, however, isolated



WO 2011/ 034605PCT/ US2010/ 002546 By "linked" or "links" as used herein
is meant either a direct peptide bond |inkage between a first and second
am no aciwozegusm®me or a |inkage that involves a third aorns2@oiockssequence
that is peptide bonded to and between the first and second am no acid

one. aniiiet ket S BEEn BraraTt (BRRD e R Son Bigeheme b BP0 ac o
sequenggg7.112, By "linker" as used herein is nmeant an amino acid sequence
of two or nore amno acids in length. The |inker can consist of neutral

pol ar or nofipolagd" deienmmaitiires or domhplek ancansn hbierorhwrimex angdmeple? whochlif8 ani no
acids in length, such as between 2 and 50 ?m no acids in length, for

exanpl beemseparategl ind/ps recoyered fromyp compgoneh of ysnatyral ge)l ?ﬂﬁ%e%r%ﬂqnﬁ | engt h.
Ali ”k%{ &?r[lmi}ﬁ coftp %ﬁe Y230 Eits ndfal EXATRRne ¥ rﬁdéér?ﬂ&lvﬂf&é%&ﬁnd g{teﬁé}%mﬁ}' ¢ or
chem ca eavag eavage sites 1n amno acid sequences and enzynes and

cheni calagncbshnator¢1hee@eeuahs&fchthslrkwsoranlem\mJ dndkngyninclude ehgynaest hamtbnas,e al so
descri bed herein. By a "tether" as used herein is nmeant an am no acid
| i nker andhaihe PoFINAcaRNSRIHIOAPIARIRSeaRs tpluteyubivelsrredembpgdisientss thfescr i bed

dorai n et fihet PALBE DI Pheel UEABRERP R Lt (' Buhalifty 8 ©
domai nthel InbvagImhdted, ahd TR opkereRaB1$ maote HRMIYO% b \&J@%h‘(ﬂe)’ltomg?ee]@fﬁﬂénﬁo

amno acids in Ien for exanple, between 20 and 26 am no acids in length
(e.g., tpeptaippt lezzt Sld2@§ of ¥ tergringl®r inemmg! apingsicidsenuenge by uspof &t her may
be "cI I x cle tic or chem cal

cl eavagé %% %u slagﬁhf)rtggégﬁ &%I b 3%’{?% dﬁﬁg&g%@mm of Enzymatic

cl eavag@m@aucan Icoﬂalﬁafns u@fngﬁ(iootnﬂisﬁ@lqudE&YpieEBtéﬁlyesﬂthﬁstkiﬁe of an
endopept i dase such as, for exanmple, Lys-C, Asp-N, Arg-C, V8, G u-

chynot rypsi dhe hﬁty{s)smﬂtmp@pﬁnhe Pissgmiiinventinp eregeneratis perified o @@éttabﬁialXa TEV

(t obac o etch Vi stel e. protease). Ent erokl n_u

r hi now?1 °e(9§“ﬁrgﬁegﬁé RY' St%él%l § g'?()g%neov\%l’ as rs“d%l ywi'(?r%(i)%?ln ?(ulér}];r oprotein
conver ms&,ﬁbét@mml holﬁugm:u@PQrel))sed RGAdicate tR&3he prodi @ik Ghitkitaiially dawdig of
convertase. Chem cal cleava i nvol ve use of, for exanple,

hydr oxpy-@mduets Mﬂtqskf@@ucwgeﬁlwdd@lyMbdmmwmsm aehormmelym@en

brom de. A "Lys- etld eavaeS|te sed S & nlsa
Dy oime’ T esi Bereripdd tarmis S0 PRARE SRR E AT RRE S iefs RS Bl i

Cter %ﬂﬂhctS'd@@erekb’&dQO%@@@@%'%S@% 49534, @%ﬁ&ﬂeﬁpbyd@iﬂn@k @awg&haﬁ t he
C-termnal side of a Lysine residue. By a hept ad repeat"” as used

her ei nl¥sbyweight. @@mmm@m mech)hsr@émtus/belami% acids that are repeated
at | east ong n a ,ac gequence, he tad r.e rranged
conseout i ver §ioip e et ko SR acl T RORIR et EPRRIR T el | Toi
repeat chfbingtiddtTBEat ahYnadinde8ittent,ahé BRINYIE AloMckSexts innfingecond repeat .

I n one enbodi nent, the WO 2011/ 034605PCT/US2010/ 002546 heptad repeat has

t he sequencélsolfateld rwiigneused 49 desgriheithe variogs artéfodirs @lisekased herein, means an

antibody that has been identified and separated and/or recovered from a cell or cell culture
from wh‘ich it was expressed. Contaminant components of its natural environment are
materials that would typically interfere with diagnostic or therapeutic uses for the
polypeptide, and can include enzymes, hormones, and other pro.teinaceous or non-
proteinaceous solutes. In preferred embodiments, the antibody will be purified (1) to a degree
sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence by use
of a spinning cup sequenator, or (2) to homogeneity by SDS-PAGE under non-reducing or
reducing conditions using Coomassie blue or, preferably, silver stain. Isolated antibody
includes antibodies in situ within recombinant cells, because at least one component of the
polypeptide natural environment will not be present. Ordinarily, however, isolated

polypeptide will be prepared by at least one purification step.
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By a "coiled coil domain," "coiled coil heterodinerization domain," "coil,"
or "coil heterodinerization domain" as used herein is nmeant an am no acid
sequence wbhanif3uees an al pha- helical structure that canPCHtuSe@on024sit¢ h a
second al pha-helical structure (a second "coiled coil domain") to forma
"coiled coil)" .or "heterodiyreric,coiled coil."” The.alpha.helical structures
may be righ yhi‘ﬂﬁ%‘g iy ;[!iﬂgs rPéHSE%E‘?fCV‘n'SWé“%%%aﬁﬁﬁﬁ?‘,?ef’ﬂ‘ée g‘?‘tﬁﬂ&“ﬁ%‘é‘fi cal
Struct YeRReRh firffadE stdnBlanlifPLAE sERRAEL &r a i,iﬁka%ew@%tdl@glaqmr@mﬁm gidthe
coil coil domain has a structure as shown in Figure 1 where residues at the
"Xl " arsequedcenthast it ipeptsdedfonded ior sid tetlecn the €ion dndibgrioad helinc adid stquantasr e f orm
hydr ophobi ¢ interactions with each other, residyes at .the."X4" and "X4"
posi ti divseBMRlp Ijkes peniida bongeckiedh “1aiminal ¢ ot oae ag’c'?%%lﬁﬁi‘eq“reaﬁﬁmf(

hydr op .Gy ! i BarN Q4 £sidues at the "X5" positions of
the fi ?gtmegﬂo a agﬂlé:gﬁlg\tgrt%lgtaure ¥or ?n&{ugrrlﬁc interactions with residues at
the "X7" poBiyt‘liakertfas ibel leeciandmahniaa dneho aall sequencd of evo andoreesnidoaes at

the "X7" positions of the first alpha helical structure formionic
i nt er acridpHslengthn The dinkerean gpngigof ngutral polar or ganpelar 3meing geidhd AdIKERCHE! i cal

struct yr.e; [ il ' b d

epeat Seapr PAFZ PGP UninSBTE: [y RRn AL GeReR %0 HBREANERL

" hydr oplgti, orfegain@leg3, 5,S10MeS M0, A5 B0, 36, 40Vab]| re50 drrinoiaokls ih folgeLICA hieker

Trypt ophan, Phenyl alanine, Proline, or Methionine. In a particular

embodi rfémbe “qlfF?é(aalﬁd’rfébW%IPRie’rté@UéﬁjéleP‘éagﬁon MzYPpkEOr gigmical Ckeayvagsd resi due”
is nea i di basi 1 i I r.oil. ol I.stidi ne are
basi ¢ arrnaeaiieqtf adlng RS aRE SrymlelBhd ool MR eaPE AR 10

aci ds. are well kiRyvriin'thbantah@ pieCal &0@s3tribddshet@ant a wat er - sol ubl e subst ance
whi ch disrupts the three-di nensional structure of a protein (e.g., an
ant i body) b%)/iantt@hﬂeraﬁ Heeddpareinds ISR an;anyne Aid Amkpedal Jainsi O IR
(e.qg., hydrogen bo i ¢ r i ).
R Y T S

GQuani dingrykd&din Jakitble W@ ¢ith GicaC aerntihed 6ftinienm@igldWulinnigh€chain constdly a
“mld detergent” is nmeant a water-sol ubl e substance whi ch disrupts the

t hr ee- dlomeinsile paiticylar gmbodiaesss, a tgshestieberween gboutdd aadS0BEUYY aBgs imt er f eri ng
wi th stabi,l i.zi ng_intaml |ar LNt er act. i, O o] an der
Waal s fomi 0T eddmply, baSieey 26/ a4 ?ééf‘g‘}? Sob N Igtdn g HIC 9%2%332222?% ol

di sr upt26tafindP4@dSinNe Sl CA Wikeragayl i ‘@R 8b1a,”[fosex adipld)ibyl aags-clahvagetdrvi ty
(i.e., does not denature the protein). Exenplary m|d detergents include,
but ar enpymaticionichemgicalcleavage usipg mgthodywad reagents stapdardan the agt. | Tri t on

X-100), NP-40 I, _ph l.pal v.et h | et.h | { det P-40 tyl
pheno;yl pol é&%ﬁgﬁq%y Cé?%&g‘ggﬁ(x lg‘ﬁ(ﬁ}(g%r ?ﬁﬁ%hg{/\dg%f)i’f’b‘%g@%g%é’flaﬂszo(lgf 0%2546
DOdeCy|en§&ple€)@da@e 6RIADs; for example, ENGEARSN, Arg-A, SV PYET8IG Ichymdepsiedrygsin,

stretching fromd u2l6 to Pro230 of human 1gGl (Burton, Ml ec.
| muno Pepstn, papaingBrqmiggsGgnenpien factpedr.oHsY dfobacdeeich yars wsteyjsayoiwase)be

| i i th th b ing the, fi d | i
st dudd o R e TRy T aain® SSEBens kRt B BalaciiBhguRe
The "I quebroptdisia doRGiriRes @fg. FurinCPCaY) TR, 08 PaS) BBNL it gideid dibgsi@sordvegaset r et ch

of residues imediately CGtermnal to the hinge region, i.e. residues 233
to 239 Ghemipal clravageghaninvphieawse pb fohexapinds ddroxpilaanng. dhrchipeesaesiaitiBe.ndi ng

2/?3a%e{%E%W?%&gi%h&q%?gygn%ggnn%r%%ﬂggi d residues in the | ower hinge region
A “Lys-C endopeptidase cleavage site” as used herein is a Lysine residue in an amino
acid sequence that can be cleaved at the C-terminal side by Lys-C endopeptidase. Lys-C
endopeptidase cleaves at the C-terminal side of a Lysine residue.
By a “heptad repeat” as used herein is meant a sequence of 7 consecutive amino acids
that are repeated at least once in an amino acid sequence. The heptad repeats may be

arranged consecutively in the amino acid sequence with the C-terminus of the first repeat’

being immediately adjacent to the N-terminus of the second repeat. In one embodiment, the
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The "CH2 domain" of a human 1gG Fc region usually extends from about

resi dues 231 to about 340 of the IgG The CH2 donmain is unique in that it
is not clweeby/paiosed with anot her domai n. Rather, two Rcriusked/obrsanched
car bohydrate chains are interposed between the two CH2 domai ns of an intact

native | gG nolecule. .1t has en specul ate at  the carbohydrate may
provi deeBted fapsst hay the Sfeﬂl"e‘tcﬁé’? SHHFIH-GIC% Fﬂ‘%ﬁﬁ?siq? n ﬁilﬁerﬁéﬂ'p stabilize the
Gl dorai n. gBufifled M} Bmain™BALS &3 RELrRRREdARBR Homain,” “coil,” orHasil” CH3
domai n" conpri ses %%e st(r%g?lgh 0 regti%duesr C—teerm' nal O{ngmé (f:l?lé’d%rrrailn in an
Fc r egilerrddimerizdtioanioataimitasanedheram id measi duamidd heidosegbenst tiaviformnsaan d

resi due 447 of an 119G . i The term"Fe rejoc" herein is used to
def i ne @phe-helieakisHugURRIGAN SRCER! Vi3rseskAiPihdlical SirucHis (@ sschrd (eitled
native 5} [o]af N ard -egi. A oundari es
ot o UERRE) fEphER R0Re PR AT hBRIodiReli e Aol O URe hER RO o | oG
heavy chaétireEenay@@iripht-handediadpHayhetieés. Nadnt enbbdicin, the alphahelkivil swuasies!
residue at position Cys226, or from Pro230, to the carboxyl-term nus

t her eofare mpde  efdeptadaergalssi lnone pagicyle examplscihe cail §gil dgmanEhasd SWEHES i ng

systenm)_of the [ [ d e . . | ion or
purifi caa%ftg E]o(%n @fﬁglﬁ%qg‘kﬁ}%g%&&gra { @g/m ?ﬁc%ﬂ %hn??%ﬁéﬁsg?fﬂag@rsp%lg&% geggﬁ%cl eic

acid enggmdihBGead streavy fohahpdephstie irertatiadywitAembrdidigleyidués aahpugiti on of
intact antibodies may conprise antibody Ee%)u! ations with all K447 residues
r enovedind 4% | pesiiopopiuhe firdmad fhea s¢cord dphhelics] dustire &rpvyfirophfdiant i body

popul at.i ons,. havi.ng_ a, mxture .0 | bodi es. with e ]

resi dugnteractions Wlﬂg%c‘hfoﬁt}leétrie(s)qug%s %gﬁér 2%1 anQ%t}ggégfeglgglsrwaarllmateﬁefl%%lte%}rﬁ%ﬁ%%ct ion"

of a nabiny RnkeftLREONE Fith@edidibs AEXRMX AT yosiedd sfah@kecbH@alphamslicdincl ude d g
bi ndi ng; CDC, Fc receptor binding; ADCC, phagocytosis; down regul ation of
cel | sutriefurs, arsbispiduessat (the GX7 Basiions pédedireralpiRdr)icalstaictuge Emeippisct or

functians _generally require the,Fc r.eqi to b in it i nding WO
2015/ 09BEEemen (bR Boyafs R5 rebrlpE ofhe' Se i FPTNIRELIN DS BACai 1S and
can be Ra&PssiBdbmisih ithy\RRIMh&IeSUpASSRYSMaE HépeE! SRt of frmeln Rrmulh Mas
definitions herein. A "native sequence Fc region" conprises an am no

aci d sedgliegdcleer¢ident i cal to the ami no acid sequence of an Fc region found in

1901 Fe rogPit CNORPROBISA I Toryatexaning: F o Rpdft TR Toce ro

regi on;TRbHNAR, BIRGYRIMIEnd) PREIThel 8(BleltfiodifEll BNa panculRvdhRliseAYERCEe human
| g4 Fc region as well as naturally occurring variants thereof. A
"var i artydiophotagresrdue dgongrirgkbge.an ami no aci d sequence which differs from

that of_a pnative segugnce F¢ regi,on virt.ue of, at | east .one anino acid
odi 1 Y SR EPGIAn 1y G Aokl @ SaeAmE pEs s r Sagirt 1 7
Pr ef er alpkydind 1€ bYQE hito &Gdy, 884 ARpAIAS ARld ARPSIutANR AdTH AR AGdi6l afitksidids/t i on
conpared to a native sequence Fc region or to the Fc regl on of a parent

pol ypept i de Bye ‘tghadtrapic agentit isameant a watrsisplubbmsubatianes which désippss thehfegns, and

preferaply from about one ta about five 1no acid substitutions in a

et ve LBtreb e g B Rrayfintn : re SpSo T PS i BN BB Mkt Bk T

The varh@aduldrGnieReioNs B, HyBrodeh boRISHEk & WaR9$5188S ofthydBpiRdbi@b@edts)80%
honmol ogy with a native sequence Fc region and/or with an Fc region of a

par ent hxemplepthadeopiaragemts snclytee betr ap ngt lamited s treabouanidoesHchbitto gy
therewith m)rjéipr.@feragl at. | east about 95% honol ogy therew th. "Fe
conpl exPerehloraiedaistiding4p 1'%t o two CH2 dommins of an Fc region

i nteracting gyooehieie@REA@ s MR RBaERIRLPR sQbst@ite kthifeGisAiptd tRE Bhrdet | ng
toget her, whérein the 2 domai ns and/or the CH3 domains interact through

bonds atmé¢mionabstaesiré ef g proteiarie.deanaaabwsly) hy drterfitrols with kabiigptg intre- f or ces)
NN TN W e VT N E SRR
but which does not permanently disrupt the protein structure as to cause a loss of biological
activity (i.e., does not denature the protein). Exemplary mild detergents include, but are not
limited to, Tween (e.g., Tween-20), Triton (e.g., Triton X-100), NP-40 (nonyl
phenoxylpolyethoxylethanol), Nonidet P-40 (octyl phenoxylpolyethoxylethanol), and Sodium
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"Fe CH conmponent™ or "FcCH' as used here in refers to a pol ypeptide
conprising a CH2 donmain, a CH3 domain, or CH2 and CH3 donmai ns_of an Fc
regi on. WO 2011A3840b0dy "effector functions" refer to these/uscabogiseal
activities attributable to the Fc region (a native sequence Fc region or
am no acid seguenc riant Fc region) of an antibody, and vary with the
ant i bO(RPdF@’dgfz‘ ate (§9§§pl es of antibody effector functions include: Cq

bi ndi ng and . b I ik Y § h R hing:

ant i body. depdiiEnCERD ¢ EAERAS T AN 81 B Gl e ROl eE ¥ o0 DL
r egul alg@n(Birtone Molsw lfhamneaol. 22 €p1-006 (1985Yy. HiBgesigions ef efhieoigG isatygppeBmagl |
activation. "Antibody-dependent cel]-nediated cytotoxicity" aor "ADCC

r ef er s bedlignadoyih ke IgGbseqrencobyplasipe e sshars) Baieyasineyeddvssifei®re n whi ch
secreted | N . e Rs) present on certain cytotoxic
cells 'ge{?ljg%agﬁlgﬁ%[rél §§?'Il':(fséb?l?‘7\%m%€(fsftsoﬁ1s’neut rophils, and macrophages)
enabl e t hesqheylodedkinge @édilt sirand&l degionds horathliypie6inéd asthk ytréwh afiresidues
antigen-bearing target cell and subsequently Kkill the target cell wth
cyt ot oxingedigéaly €-temniaakintthdbiage cgieqh e tehidugs 2 B} 19,438 of gha Ec gipng Faior to

bsol I ired f ill.ing. j .S . i at.ing ADCC,
K cel V2 Prgsedf Hvertitn Be iR Sindpd Has SRD DM By slud feil A RO,
FcyRBLkhe 166/ BXPE 506 MTgleredesioal etic cells is summarized in Table 3 on

page 464 of Ravetch and Kinet, Annu. Rev. Inmmunol. 9:457-92 (1991). To
assess ADCC acThe/iGK2 dpmgininsif @hymandgGikigtregien usuadly gxtends frog appatresidiisy

such a hat, d i pbed i S ent. No. .5 500, 362. 0 , be
per f or ?851 to f%oél? 31% 8‘?&'8&%@’r LIIB% Hlff é%nP ag dscﬁmglées%?ytg gti lﬁhsl [{?(tj grogeg?ipgﬁ%(} glﬁlﬂbl ood
nononugh&aér shdie. REBMOwandlifeddbrahchétlch@®oh{dril€)chamk lafe in@rpReadtiveghy, or
additionally, ADCC activity of the nolecule of interest can be assessed in

vivo, ¢hegwo CH2 domminssif apbtedt nativhIgis molesuledilsldsdsen spasulatsdibat the g . |
Proc. Natl cad. Sci .., USA 95: 652-656 .(1998). . .. "Fe recept.or” or "FcR"
descr | BRLORPEEEMIOUHET SWNLES for PR ERN diran paring g hEEDAIg ize %

pref er gt Fsifhih S BartBa MYRc SREHER 22hBTBI06Ra B8 5)Mor eover, a preferred FcR is
one that binds an I gG antibody (a gamma receptor) and includes receptors of
the FcyRl, FcyHihe “Cilddroaiml fompridss|tagssessch ofrresideisigtarmirgliteadtl ant s and
alternatively spliced for of, these receptors. |1 receptors. i hnclude
Foyr 1 Aoman AR VERPRG S Boakposia St Ao s 341 oot RFFERTE Feoldir o
whi ch hayer gk [Pdyar am no aci d sequences that differ primarily in the

cytopl asm c donmins thereof. Activating receptor FcyRI | A contains an

i munor ecept or Theyteon“Fe rdgaendchesein iis/aged do define & CetermaRpl regioptof agyt opl asmi ¢
domai n. I nhihiting recept.or. FCyRI 1B .cont ai ns an i nmunorece r. . .

tyrosi h‘é‘g‘b'agglag'i’lﬂﬁ'?%v?’ X ?‘lnnle]iuﬁm(gI RV G PGAUCRCS f‘csregwg Sp%g?ﬁl%nt[ §8 A" see
revi ewAyiholigh PRV0ARarRR B theRRVre gilof12A immbao 218BuZBHe dvy RA4ih)might Ry ahe
reviewed in Ravetch and Kinet, Annu. Rev. Inmunol. 9:457-492 (1991); Capel
et al . humamlg@ treavyodigindFcasgRa i§ 19y definell Wetrekghdram amrminQacid gisiduglat n.

Med. 126:.330-41 (1995). OX FCRs, i di h id ified in th
Fut Ur o oSG GHEATAS BN Ty Thes Te RS RE RS e d Tedr T B e udes
the neepglad 411735‘&%&5% totRERBU NkthB&Yir gSsys @D OP Bell Erebidn rhdlebd featdst @ fopf
maternal 1gGs to the Tetus (Guyer et al., J. Imunol. 11I7:587 (1976) and

Ki m et eadmple Jduringrurodictio® 4r pudfi¢at®@a4f xhe antibody, dribyraecoaftiinattlyrengimeesng ar e
| eukocytes that .express one or nore FcRs.and performeffector. .fungtions.
Pr of or 1A §1clqngeig ERCERB AN E BT IoL 45 SN ERRITIORLE O RDCEORPT Loy
funct i gRibdf&RA PS8 WHRRod fatioRS whiall K Rtiauéehoveg | diisoder | pher al
bl ood nmononucl edr cells (PBMC), "natural killer (NK) cells, nonocytes,
cyt ot oybpuldtiaslwith naKed47 WEided trodea0arRCIbed) populaRsy hanegtaroixtie of wit h
PBMCs and NK cells Dej preferred, The effector cells can be isolated from
a nat i ¢BURQgscwith gn Wftg‘g‘?tél?ﬁ %ﬁﬁi)be.s‘d“e'
A “functional Fc region” possesses an “effector function” of a native sequence Fc
region. Exemplary “effector functions” include Clq binding; CDC; Fc receptor binding;
ADCC; phagocytosis; down regulation of cell surface receptors (e.g. B cell receptor; BCR),

etc. Such effector functions generally require the Fc region to be combined with a binding
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"Conpl ement dependent cytotoxicity" or "CDC' refers to the lysis of a
target cell in the presence of conplenent. Activation of the cl assical
conpl emrenwopatinsaspsi s i nitiated by the binding of the fipctuscawparsent of
t he conpl enent system (Clq) to antibodies (of the appropriate subclass)

that are bound to their co te antigen. To assess conpl enment activation, a
CDC as SRPAN2 -, ananGade FFBIF JamenbFul o S8 ARG Idng Varioys 3 Aol

Vet hodsyigRRed. 06 dhie in 8fhilEnNRLiar med. _The term "t herapeutically
effective anount™ refers to an anount of an anti body, antibody fragnent, or
derivative to“natieatequedtsBamgion’” cdimpoisekean dmina asidgequdnce identib@ tc e of
tunor (e.g., cancerous tunor), the therapeutically fective anount of

. .a e
t he antHERISCidpeauspsafop orragior dpundeingiature, Natj veisegasaice I*Ema'h f B Sor
anti bo f ) ,Id‘leF r AC r ; dnld
pri mar 39{%1%(%0%?5%{1/%@?%%% E‘lﬂﬂ&ﬂ . €. ,pgé%g)\?‘v (tngil S,Ao%g]chatngﬁjtp k%hﬁ'gtg\gg? @} ab?y st op)
cancer huglah 1§G2 Ft k¢gidn; @ativa§cqupsdel huremnakGofgasgipn) andi ative ééquence ainsam t 0
sonme extent and preferably stop) tumor netastasis; inhibit, to sone extent,
tunor deehFpregpmiasovel) ay patyially gcasmag satians thersef.or more of the synptons
associated wth th i sorder 0.t he X Whody [
f ragnment ma;% p‘?aél\flgﬁlt:éj}ge%govﬂ}t %ogmlg)g}’ %Srﬁk%rﬁ%?lggglltdss%gﬁedl%gy#g%raqgg{slfgd,}]t]:tl?a?%?/ be
cyt ost afaiiGe RQdénve Fcéyré%b%'y @irtJeQst a€ Bacdnetdnghapyid meddificaioy, preferiblp osa@os f or
exanpl e, be measured by assessing the duration of survival, tine to djsease
pr ogr eseere AM{NPTRRYd subistituties(sonBeeferablysthe Regiant digragips havpt 1ass pamaminogsi or
quality of. |ife. By "reduce or-inhibit" s { ot ility to cause
an oveﬁgﬁﬁ"“ﬁg@fgg&’éﬂ eﬁirtgfa LY f/e%f: o o%gloé]roeré? {e}}e,ﬁgan%?'émﬁ)?gfpg?eg ly of 50% or
gr eat empolypbistid¥Delk. R Boabdné Bfabdnden Shlto KAYeubbtthions, agd pasfeablyRashice or
inhibit can refer to the synptons of the disorder being treated, the
pr esencbowons it abat fiverminmacid subskintiong en dnativesepuinga Fy regigmer inghe Fpe si ze

or nunber. of .the bl ood vessel s, in_angiogeni c, di sorder € [
" cancereighal &18;9&’58?8%@@?@? 'eihf' Sa%?rg ggg%%l%gerf newg rélfe(g?b(%?)%sas Qcaéﬁleg’lsgfon
in nmammBbs 80bAhomsloky Mitad harive ReqiRatEFE ZepibdhdWiieigh AR FE ekl df a parent
grom h/proliferation. Included in this definition are benign and mal i gnant

cancer PolyBspiidsl asd mpstquplceably aideast abany P0% komelogy theravath, mpre pesferably b,

| ynphong, . bl a . Sarco d | eukem a. More particul ar exanpl es of such
cancer F%Sh%‘)t@%%gﬁ&??@w‘ %ﬁewﬁgancer, smal | -cel | lung cancer, non-small

cel | lung Capeeasmﬁ@qeam@ﬂmemmf@ffs té 8o Mo AHAPDASFERE NN ARBacahg t he

|l ung, cancer of the peritoneum hergato_cel_lul ar cancer, gastric or stonmach
cancer tpgetiendndigr (es€HSidomainsi ofain ksangion intpradngtogedies anergin the CHB| ast onm,

gliom,, cervic a n.ovari.an cancer . |l iwver cancer, WO _
J015/ osaEameerosatIcio doR R drb LR lantsnt infiiBies e Foxd ey col on
cancer ,hy@RpbRSIE HdrsANGElorces AR hbPpeRide BbRdd, ne car ci noma, salivary gl and
carci noma, kidney cancer (e.g., renal cell carcinoma), |iver cancer,

prost ate carfiEecompaomens] asoand;gclf,eirtlh‘ﬁqf@mja biage eagiomeadtl? domaincirndeld? anal
carci no, np(gnl Ilg carci noma, nelanoma, and various types of head and neck
cancer OB U '§8'%0e cancer” is neant a cancer that is not invasive or

netastatic ofcCH &magsichiast “ReCH” 3k A% Khre In refrs 1d a fANF&tide TBAPEiSInEA
"precancerous” refers to a condition or a growh that typically precedes or

devel of3H3 daroaia, x@hiBatomasy, or €2 amt GHB alomatinsiof apdigrregigncancer that is
benign or that. rempins at. the primary site.and has.not netrated. into the
ympiat fo orsnsiepgs yisudirueerlrBR f ofist BifRued BRuP e AR R ne Py et e
Gener allyon & MR EHRALAES fegfA¥mihS 8B XefRAEEVaridh@Fc kdzidh)Jf a8 @ntbody, OF

Il cancer, and occasionally a Stage m cancer. A "non-mal i gnant

di seasendvanyivsidr the raniibadyl isdtype. abxampled ofaantibody effectaf fupitirms indude: €dadi ti on

t hat dges,.not jnvolve a cancer where abnormal act.ivation.of HER2 is

OCCUTT | H&‘?&m@eqqng’lwe?ti%gﬂ@ewfCw?{@x@%jnlgccrtec %‘?fa%flnéraf}s%ﬁ-‘('?ﬁ%?&a"& 0, the
di sease@mediR QRbtox P TRDRET)Ophadetodls SRARER o@farifh SPEARSSfat O fdcbbtBrs

aut oi m’rleingmgl5 sea%g Fé g?tmpsor)l’ sé}%g)%;}ose’e defi %i tailon bel ow, endoblnlgt ri osis;
scl er odepnB;cetlesteprosiand Boalllygqesivatiarh as col on pol yps, nasal pol yps or
gastrointestinal polyps; fibroadenoma; respiratory disease (e.g., chronic
bronchitis, asthma including acute asthma and allergic asthma, cystic
fibrosis, branGRb&LEGRhSent 3EN HdidtePEytHoRREYF BE ADICET " Qkfedd BUSfolhdf

al -anti -tryp&%%@??%en%ni coueghés&,: p)G?%Dna%ly err'%%yserra,e pul nonary fibrosis
or hyper-reactive airways, chronic obsjructive pul nonary di sease, and
chroni c obstructive lung disorder); cholecystitis; neurofibromatosis;

pol ycystic kidney disease; inflammtory di seases; skin disorders including
psoriasis and dermatitis; vascul ar disease; conditions involving abnor nal
proliferation of vascular epithelial cells; gastrointestinal ulcers;

T T Y o o o, o o o



human skin); benign prostatic hypertrophy; certain mcrobial infections
i ncl udi ng m crobi al pathogens sel ected from adenovirus, hantaviruses,
Borrel i a worgdasfi@si , Yersinia spp. and Bordetel |l a pert @€3iGs200l00500US
caused by platelet aggregatlon reproductive conditions such as

endonetri osi.s rian rstimulatign syndro pr eecl anp

dysf un@ﬁ%qmlfyulflév lﬁfésqfré%fﬁ i&'@ourpéronﬁ%ﬁw?@?wafsﬁﬁeﬁwapregeyh%F?rfaén cYPiPiona;
acute i t hritis
ond i Shfs GO UGl SEGARA LB, del GO, A bbb ol sniblethelRiphaniern
endot oxffectehogls tabehd s\pagﬁlcalllynfmtarmgen-beﬂidgl tadgeack&lrmmmeseqsem itiaké s;

neur odedener ati ve di seases 1%5 Al zhei nmer' s disease, AlDS-rel ated

denent it#getrgH Ry iHs G0 X i) a,géatée Apdeqdigshiaem] thecintows celpaidsare pbsalwelyi s
plgnent

o TALO) KINE LR olbRRPIN EERRREALRIC dogtont slbalrcmm
t he | ungly, kihdreay nfbl’nobyté@éx,pra-ss FRYRI, FediR Af £ HuyRELSEE ek prebdion e sease;
infantile hypertrophic pyloric stenosis; urinary obstructive syndroneg,;
psor i athremampmwp €M issnamagizhd il able 3myrage 664 pgRavetch andAKmeal nugRev.or

nypor- R0TRE D6 T2 LRRTT oS APE STV st DR snosf Y | e g

or inf |Aﬂﬂ@€ta@§a‘;(/ §lichQk deit Seddnbkd deU ) Patent NOHQBO(') BGZ bnegi 812933%&;{16@
psori asi s, rhetmatoid arthritis, atopi c dermatitis, nultlple scl erosi s,

syst emp@rfpumﬁis Usefylteffifeair gelssfor secheassays omcgmlﬁ pzerrr@hsr@l blepdmanenuelger-aells at ed
| t i |
oo BRI R kS b8 Rl Bl o SRR BRI €,

"aut o mBIRRIdbIAR&: chiEb&hdiedsed &iw%aé,emchrarﬁirhﬁlq{mg@él saéH &4 e disQmeansd
di rected against an individual's own tissues or a co-segregate or

mani f esilmesghal,Fsped¥ath AcadsiditUhg Buoridi-6360r 99%er ef rom Exanpl es of

aut oi mmune dj seases,or i sarders include, limte rthritis
(Fheunnt of d- B Fstepor cor iR leSeathed A et Bt birds o BRire e Flonisiah Ppfbody’

art hri tg profRued RRUDE inhiiPe seqBbh@ HISHNYFR tNIbicbl &, a pRfOMEFSFER T GHETRAOT Y
arthritis, degeneratlve arthritis, infectious arthritis, Lynme arthritis,

prolif dirlsiandgGrantibodyi @ capsng ieatpiter) and fndludes reogptorsetfi the FayRhFe1RE, andnd

j uveni |l e- e heunatoi.d art |t| eoa rthriti thrl I,S chronica
- oor e LS balas A P et e e L A RRRAFly BRposPlord B s T
react i V&eplotd)rFdyRIE reBé o MK RSFARIBO QML ¥t redeﬁfdrmtﬁrym (an_

hyperprol i ferative skin di seases, psoriasis such pl aque psori asi s,
gut at t élqhstvungeacsptOpu,swbulcmhapfs@rrnlas amjnceaedt] grgjoericas H@t differ peinyegily & m the

dermatitis, incl |nﬁ 0 ct dermatiti ﬁ ontacI der nat i
O aretopias i Sm e BRT S ok et ris SR Gt AP RATRelor s ( or i s
and at Qﬂ’bﬁn@-%ﬁ%ﬁtabElbﬁron%&ﬂlmﬂm%ﬁ(?trs cYOM BN AHRN. WHibEiRLIrdepléeh as

chronic allergic urticaria and chronic’idiopathic urticaria, including
chroni EcleﬂB|cmlrarmsemumm@recapt0pmrymbaaedsmldbmnatrmndeIM)sm ifsuvenil e

o1 oS TeE B damin kres GRS Mo d DGR, Ay Rey JHY ROl S 203 240 der may

scl er ogiRs aGByidRed YPREVEEh £fd RIMREI AnnuTREY | IR SurR e B4 9GS (D)), Suph) &S
spi no-optical M, primary progressive M5 (PPMS), and rel apsing remtting MS

( RRVB) al. phmgmmmth@iss@%iém( %4 avdaki Baasat hlerlobah.&Flos Med. d26:880ddcl er osi s,
sclero se axi c.scl er.asis, flammat ory bowel . disease
B0y U DT FaRS ShgiAiing e uS oR WeRlifEd ik Loty e SUOBRSRF S PRIS  ral

di seasggm ‘GRR Hefeif UFhe ?e%m%&)%@lhhyseme%bﬁata reePlr! ERHMWAREPRFespBh GHRSCOPI C

colitis, collagenous colitis, colitis polyposa, necrotizing enterocolitis,
and t rdmlshurraﬂlsfmﬂf matsmab]gd}sauttm frcmsr(éuyc:rfdt ahniafimmunbbvgl: 587 £ 886 and

pyoder gangr enosum yi he odosum primary sclerosing cholangitis,
eplsclgaFV?éf J#@@bWPbﬁér 9&?%%6%55 syndrome, including adult or acute
espiratory «fuilheARcoy BTk kﬁg@?)es HRUPE oo orl HbHER ah@DeFbrrft | OF
part of the uvea, 1ritis, chorol ut0|rr|nune hemat ol ogl cal

di sor deffectohfanowdsi d’rsfpmbtgy thet ¢edls esptddseat ld:maFctyer]IIandq)prfngaA{MCaffector

di seases such_as anap EglaX|s and allergi¢c and ataopic rh|n|t|s encephal itis

such advneHepyuEsampks 8 %raﬁlalqukpgvt%maqm ple Aslh@ﬁdﬁclB?%P?fsqh@rﬁ blRodphal i ti s,
uver ! Sondiille ASANIFNCY, MR kifler AR RIREHICDIes WABDLR T BIRNMAP T OUS
uveitis, nongranul o tou uvel coant | genrc ti's, posterior
uveitis, or autoi nmune uveitis, glonerglonephrltls (Ghb mnth and w t hout
nephrotic syndrone such as chronic or "acute gl onmerul onephritis such as
primary GN, imune-nedi ated GN, nmenbranous GN (nenbranous nephropat hy),

i di opat hi ¢ menbranous GN or idiopathic nmenbranous nephropat hy, nmenbrano- or
menbr anous proliferative GN (MPGY), including Type | and Type II, and




giant cell hepatitis, chronic active hepatitis or autoinmune chronic active
hepatitis, lynphoid interstitial pneunonitis, bronchiolitis obliterans
(non-tramspl2zants4e0s NSI P, CGuillain-Barr6 syndrone, BergecTaSdismexses (| gA
nephr opat hy), idiopathic |IgA nephropathy, |inear |IgA dermatosis, prinmary

biliary cirrhosis, pneunonogcirrhosis, autoi e ent eropat hy, syndr one,

Cel | ac navsgna; wah EBMLY S be e stelefrdel bop st ehs srupaiRfcd
refractQy EWeoutdl OPAkRLFLSBaUe. cryogl obul inem a, anylotrophic |ateral
sclerosi s ?i@é; Lou Gégflg's I'sease), coronary artery di sease, autoinrnune

ear di sease “Soaiplasem depindentgtatoxieity’ear “CDEL afers (AHeDysis afia Girganeakd imear i ng
| oss, opsocl onus nyocl onus syndrone (OMS),. polychondritis such,

r ef r actlef Bregance ef egyaplamen yAHbREPD Of (Ql,e %bwﬁwlmwaawﬁrlat%ﬁisg 23

anyl oi S 0 id i - ' 0L
Iynphogl?etsﬂgéfllg?%\lg\/ﬁ{ecwsfcrloc u ggt &r@ﬁgg{)@ﬁ%ﬁ%%%ﬁF?@B?\%g@ttlﬁg{sd?ésm g‘.hé. , benign
nmonocl @pplopga@ReRALRY thangreBonad tomalr cognneapsicny Tof assuss ed@plenead

signi ficance, M3US), peripheral neunopathy,fggraneoplastic syndr one,
channelagieationes CHEcassais epi 4s@igssyibein Carzano-anfig ehak d. Imamyeeh Metkpdsor der s,
deaf nesg,. kLI S riQdi c. paral ysis, and channel opat hies of the CNS,
autisn?ﬁpﬁgkégﬁﬁﬁéﬁgb%&%g§%ﬁ%{ focal segnental gl onmerul osclerosis (FSGS)
endocri ne o hedmpadaPyuticdNEeffedtiveidndunt Cleedré @ At dribunit 9 ambitibodyune
hepat ol ogi cal di sorder, fibronyalgia, nultiple endocrine failure, Schmdt's
syndr omptibedyrfeagment.ios degjsasivieite tigat pgisgase pr diseisier i aisbigeti B thaeaseedfi nat i ng

di seases _such as_ aut Qi ne, denmyel i nat | i sease i ti opat hy,

Dr essl erlmgr ggn’cﬁcc?r?%?m%%éoa’ghea_ S5 5&%@%@ ecstilvﬁ rnzor%qu) g%%cainﬁgg(ﬁg@ Raynaud' s
phenomngRodyapaRhtag ead., SuRINpetific YantiB6desramaBddy ftagradd) mal aniceateasi a) ,

mal e and fenal e autoi nmune infertility, mxed connective tissue di sease,
Chagas 'nudibseefseancertee Usiaeduseftes/primarydgmor sie; iabibiti(i-onslopdp semesxiaghand
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angi i t ieRien®hROfrbfepabdy REp Pihor M RRAsid; lihiBilah s akleh, BirfoBdry®e;iahilerand

fibrosing alveolitis, interstitial lung disease, transfusion reaction,
| epr osygliavaltasamg extentsmemninzst of theyympieronissesiated st the disordeasils the

i asj i 11osi. ter’ d , L an' d q ,
endocaraiont 6 b asanh foo Ty ofy BRETY BB AR SR e ple
fi brosiismay B¢ &ft6dthdd AHd/drbyebrdibr 6F SanckiiheRgy, Hfhcdeylimmpnaicyn ffobéasisle, cystic

fibrosis, 'endophthal mtis, erythema elevatumet diutinum erythroblastosis
f et al i de nesasimd phiassessingdieidurationSHishrayal stimg fodisease prwrgsgiog (éif Rortbere,
flariasis, cyclitis such as _chronic cyclitis, heterochronic cyclitis,

iri doc%slpf)??esrf’teék@héﬁmém(?félrﬁppgs,e’ %%Eﬂqaé'i%Bﬂf%l n purpura, hunan

i mmunodef i Ciggngyduek od snHititMb nhddh el Rty @S ENé b/ Svdrall @edrb&R preferably of
cardi onyopat iy, Al zhei nmer's di sease, parvovirus infection, rubella virus
i nf ect i20f; opgrsdter aed prfdratly ©f AdFooregseatern agdmosenreietabdy pH7 5% & Yo,
Epsteig— arr virus 201 L.34605?CT/ SZOlO«OOZSﬁﬁlkffegtion s,
Evan' s *SyhaF 8iater-aRegHGnRn Mibid a &fes Qe Pty 8h g fiso Ty SPUg, ’

poSt - StREREQHOE 62Liz6PIEabtaSos, thBsPRRAINT1hindryUbE oM sitd Wi fUinfber GO eS|
tabes dorsalis, chorioiditis, giant cell polynyal gia, endocrine

opht harmbqeit eyselcinrangiogeiy pésosdensi t i vi ty pneunonitis, keratoconjunctivitis

! , | demi ¢ ker at ! tivitis idi hi hritic svnd -
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obstructive airway di sease, silicosis, aphthae, aphthous stomatitis,

art eri olsis defimitip acti teoigheand, ma sgnenindangeme Eaamplgs of cangereinhkde bysirs noBoeck' s
di sease, .cryogl ohulinem a, Du tren's contracture,. endopht hal m a
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| di Opate%hlﬁ @6t ﬁJchQﬁﬁ&'ré’ﬁ'cﬁxde%ﬁﬁﬁHb&s deRlchAlt, sYAMLEQMRing b&RET hiohhgtkmat i ca,
Hanman- cﬂ's di sease, sensoneural hearing | oss, haenogl obinuria :
par oxy sethlingaandey palgaociiaoma iof dietlusg,rsqgarnml dassindreaiodiheung, cameonfitheeosi s
infectiosa, traverse nyelitis, primary idiopathic xedema,. nephrosis,
opht halPRiIENeYHRpeRRiocs! ey canpen égsé%‘%ﬁﬁ%%‘é?‘b&é‘?erp‘aﬁlen%{é‘ét%af‘ir%'f“es inal

pol yradi, cll. | foh Sre AR L dcerd {Bm QSHBal HREY BV Arigh dal¥EeRld dahéer,
acquirg%&gbéﬁbéegﬁgé%ﬁgfg?ﬁ?ért|?$§8ﬁﬁge toaa§¥?sﬁernétofban antibodfes,
non- nal i gnant thymoma, vitiligo, SC Djand Epstein-Barr virus-associated
di seases, acquired i mune deficiency syndrone (AIDS), parasitic diseases
such as Lei shrmani a, toxic-shock syndronme, food poisoning, conditions
involving infiltration of T cells, |eukocyte-adhesion deficiency, immune
responses associated with acute and del ayed hypersensitivity nediated by
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and radi oactive isotopes of Lu), chenotherapeutic agents, e.g.,

nmet hotrexate, adriamcin, vinca al kal oids (vincristine, vinblastine,

et oposi dewp 2dox3uabi ci n, nel phal an, mitonmycin C, chl or arbwaiskolodeasaer ubi ci n

or other intercalating agents, enzynes and fragnents thereof such as

nucl eol ytic enzynes, antibiotics, and toxins as smal I nol ecul e toxins
ogptrgﬁ

uch
or enzyHdisrcantss heppiame. PRt RaneRT 1R 31T ,Coﬁ’ﬁ?fé%{lcﬁmﬁréﬁfi Phral
origin,. . i f : ! f . B
ant 't umSrTRE Sl CARAR b an PRRCRPNEKIUAR) kRS rep S LOGmBIRT ) ey
cyt ot oxhzeq @edstaic adreer @abal beder) eryeoid.cadcelr Linapaiic catainoageatal cavmema,
destruction of tunor cells. A "chenot herapeutic agent” is a chem cal

conpouRenilescarqinoms melanama apdwatousttypesRfdead pydipsakeancsr” Byerdhdreut i ¢
agents i ngcl, i ; i

cycl osﬁﬁnc?gfo Hg%leglé@/%ﬁgéﬂggtﬁ?ﬁ ggnlgltv ggg%;%c egghgégﬁﬁfcﬁgﬁgﬁgﬁ%%ghI’act)rrlg

pi posulchmg;. P teiflipR|arfefusatefOe e adonditios af Heepwan ehat NHicullg pogrdesod
uredopa; ethylenimnes and nethyl ael am nes including altretamne,

tri et hylbeahensshigr eracer: ByetnpnaReipriaig Ho meanoecances BaHS PEvigR OhIMBhFERPIMOr ani de

and tripethyl ol onel am.ne; acet I e i Cl n
bl 1 at AETRaHERr B PRGSE paliRROHER R AEPRBF-FebLntl sEb e R 0
bet a- | gpaeHoMe: thad BRCHDharyGRE CHeféaR, a el tikiabiatic 3&icdi isang 2o tHaesi
(including the synthetic anal ogue topotecan (HYCAMII NO, CPT-11

(i ri notStagam, I, cANREGSARIND) gccasierallylacsagr Bl ¢aeeh, scopol ectin, and

9- am nocanpt,of heci : 2011/ 0.34605PCT{ US2Q10/.002546_br o
cal lystati n,A d@ﬁifag'%g“@f‘?\ﬁ@ﬁ?a? ﬂbglis?r _efa{%? LS ,Ongr:lg_razcglvaet_'sqnyn&;}!r[l%l_t{%i IzS_eaﬁ esin
synt hetohgdi@HIhA08ES )not RRERRNYIah&iraxidie atiREPRNYtIVaNbLoBERR i§ 6Uupdsd @e;

cryptophycins (particularly cryptophycin 1 and cryptophycin 8); dolastatin;
duocar egits or tishurcofubic sepjedhbagipat draredispased by thesdisqapy ondisorded oRMPlaA9f:

el eut hergbi.n; pancratistatin: a sarcodictyin, spaongistatin: .nitr )
st ar QTS SOt Ainesictn Bistite Sl Bhdg R e SO GRS dion DoV

est r amdgddni8riodif; Qe lepdticiBa; EREYSR: BbRPILIS asTBRCH U1 RshALEaNsol 9 6le
hydrochl ori de, nel phal an, novenbi chin, phenesterine, predninustine,

t r of osfgastiotgestinabpolyparfibreaddnoma;respiiatasn dissaseHegs chepnpuyonetdtis, asthma

chl orozotoci n, fotenusti | .onust i ne, .nipustine, and raninnustine

ant i bi G eeng ey shin and Fuese R PSRy BFop AR BB o s
especi ghihifis 6aking BR8N ICAM -GPSR Adsidi Suglls, puhiElB 8Rehial pulnfhanEngl .
33: 183318% (1894)); dyngnlcfn, ;nﬁﬁﬁa?néﬁal%enifﬁﬁéﬁ? gﬁ esbgranngn; as
wel | adibmsocartyperasactivernintaysabpitie ebsingtive pelmedanhdissrsprast ehipnihedi yne
ant i obi oti c .chfonophor es) cl aci nonmysi.ns ctin ci.n, . aut hramycin,
azaserPﬁg?wﬂV%EﬁﬁéﬁﬁgéﬂzéQPEﬁgﬁvfiWg%@gygg? Fﬁ:p@g%ﬁpﬁ &y (§15045¢
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6- di azo- 5- oxo- L-norl euci ne, ADRI AMYCIN(r) doxorubicin (including
mor pholcombtickexiovelbingi abpomyed portiseation of vakonlar epithsilial cedlspgastrointastndlox or ubi ci n

and deoxydoxorubij cin), epirubicin, esorubicin, idarubicin rcel | onyci n,
it oy GHoFE: SRRTEE 5 ey seretae i RaRmettairpiEnLiob SRSy dpgy L RS ers? ™ <!
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ant i - netabohistopksmusik sasirome retinad nao easawldriatfonform prelderatiyegdigbstic fol i ¢ aci d
anal ogues such as denopterin, nethatrexate, pteropterin, trinetrexate;
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6-azauri di ne, carnofur, cytarabine, dideoxyuridine, doxifluridine,

enoci t alwerebral idchemici edeme fibanitrop gdersiasiisfasassuch hsibepatiogaThadisolwng fbnesivne
propi onate, epiti og_t.arlgllp, msgi,ti ost ane, test.olc&jt o&e' ti-adrenals such as
ani nogICHCRIOAHy tArRIdiHs lYPSRYESCORity; SY8dIOMeSYSERLE - OSE ePf‘é?r‘? UShEPSSuch as
frolinig agid: o0y P bGw HMRAN, 8 maTagalisy Wbkl c aci d;
eni | ur §§‘|°?'§E %ﬁ%sugfé'r%?)lﬁgh e 'Ej gg%gbwgﬁﬁgﬂﬁgﬁﬁﬁdgﬁgxat el; ldef of am ne;
denecolhgpoxds odisetinguongersehdivin fehétivay ofehé siihj dinbaticacencpadty ad degbstibi | one;
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mayt andERBPRRShYS (e i1218-Basta sypdioms: SRt VaTsusosbdisense opfransglny tristion;
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conpl ex (JHS Natural Products, Eugene,,OR); razoxane; rhizoxin; sizofiran;
spi roger mani unt tenuazonic acid; triaziquone; 2,2',2"-

trichlorotriethylam ne; trichothecenes (especially T-2 toxin, verracurin A,
roridin A and WD 2011/ 034605PCT/ US2010/ 002546 angui di ne); urethan;

vi ndesi ne (ELDI SI NEC), FILDESINC)); dacarbazi ne; mannonusti ne;
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AREDI A(r) pam dronate, SKELID(r) tiludronate, or ACTONEL(r) risedronate; as
wel | as troxacitabine (a 1, 3-di oxol ane nucl eosi de cytosi ne anal og);

ant i sensewol2ogasu@beot i des, particularly those that inhiPbirtuseoapnexssé on of
genes in signaling pathways inplicated in abherant cell proliferation, such

as, for exa | e, PKC-al pha, Raf, H Ras, .and epi dernal gro factor,
recept di nﬁa)benwéldapﬁé%c EWH‘%‘YTFE%WEFB‘)Q‘F {phgetion ing @Eﬁlécr?tﬂé%’ apy

vaccin C ( and
55T S T O R T
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smal | - nol ecul e inhibitor al so known as G\/\572016¥ and pharnmaceutically
accept asleadasngtyiasis.avagan bypea%m}awwwdmmeawe@ ampsi, diyactional utering » o owt h
i nhi bi t g sition
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growt h (ifehidiigt ﬁbeew%tglémymhﬁxepmeusl\ﬁthdlalidt@nllnﬂh&ﬂ%had diedigeszéme;
percentage of cells in S phase. Exanples of growth inhibitory agents

i ncl udéyagrempkicspatfopnaion; @@dqm@yém@kmnég’u indpctions aamﬁpb%@nemﬁ@ﬁwt han S
phase), %glﬁ eqega(%ﬁg%%&%tpvaetdlseage%c( rﬁgr S &Q&sym Fel d nrh l’l[lqr assi cal

M phasep the vinca VI NCri stine an astine),

t axanesparidfgbnt S 56 MRERHSphikc 14(8F bélé[@léﬁ &uﬁhnsql)iigrﬂé}ﬁ@s"aubplﬁhlﬂnuﬁmaf ubi ci n,
daunor ubi ci n, etoposi de, and bl eonyci n. The agents that arrest G also

spi | | cmephy mdacesq@lials@ecamre@@n) ﬁU?«lOéX%HﬁSIUé syrmwnm kapllaétli: ﬁgerakgem:l@,er@ech as

t anoxi f.en r edni rbazine | o £

met hot riBRp & gbrq§ls (?Stqﬁ% u&ﬁrg@fl?y ot lh\ﬁe’rafge@ fﬂ&? Sﬁf‘ %1 rra ?'gﬁascé:alrrll faémlef ound
in The %&%Phl@rpy%?@s&n@gxsmf obdvRiaEl ¢ meora@qasbﬁata@mhrﬁﬁs;md Chapter 1,
entitled "Cell cycle regulation, oncogenes, and antineoplastic drugs” by
Mur ak anflasbtmaip’ Stb)YABldSannders Phi | adel ph| a, 1995), especiall y p. 13. The

t axanes (pac]it and .docet axe ant i can deri.v from
Lhe-yew { Fodn (EeHis Qe SRt SRS A ifres ot et Be BRU b e
Eur opeayy I\/%/S@l‘%ctivﬁu@n SEME $MRUAB k| KA bR LA SR vidhal P Exlehipar ¢ lallérERYEA (1)

Bristol -Mers Squi bb). Paclitaxel and docetaxel pronpte the assenbly of

m cr ot ubﬂuarematfonodrsondbmlmdUdh et areanoti ligttalitd,iasdma, psastasisutheymilpig plvetit i ng
depolyrrerlztlon ibition of mtosis in cells.
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i nhi bi tt&nmmgﬁod Aol rdiMbil ﬁﬁkulaﬁa@gmk@ﬁoﬁfcl@wsm@@g@ruldehm@%nwcI ude
cytotoxic radi ot hefapy as well as the admi nistration of a therapeutically

ef f ect iepeinaptolinesophagitis,yand aosoimmige discaws eronatdderilp ftanunatipant, a growt h

oo e "B R ol 30 e PRRLPRRGRR! S LY aalieer o' =
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ant i body or antibody fragnment, or an analgesic to the subject. The
t er m " pooditiog theagframs.e Examplek 0§ agpishingng diserseedredisordersanglvés bpsye nov

vt of oximidsoaihghs BaPRER LG S piE e oG s s e e BT o
bei ng gagw%ﬁalAcxteagbtuwama]soashreel@\mmmaw Srthigs, 'El'@ée%e?a@xtvb‘éﬁhﬁﬁé’ ent

form Prodrugs in Cancer Chenotherapy" Bi ochem cal
Soci et ynfEcMaﬁhrnDniynjedanlpp1s pobifg8ve BBitis, Moeiatia griBalif, asttelralggdiritiand

Stell t . al P | h t ted Dr Del i v. ,
D1 1 ect A BRSEIRaNTe) i g ot catcoa amys GROMSA prosmhE ATy ess
(1985). deﬁfrﬁ%%%ﬁg‘ﬂ@ng&rohleﬁ Pﬂﬁﬁrla%a&tl\@aﬁﬁﬁug OandRIRRSREAEpSRIiALYI N9

prodrugs, thi hat e- contai ni ng prodrugs, sulfate-contaihi ng prodrugs,
pept i danftanmaiony mgepprolifenyi/e skinadisaasesapsatiaspauth ad ppagod psrgsxsxsggn}&atbsyl at ed

prodrugs, .beta-|actam cont ai ni n rodrugs, optiaonal.l ubstitu
phenoxﬁer&sawa@é\@ahmrﬁﬁlﬁgan&rnﬁa a%) fgﬁhegeﬂt‘% Hﬁavfrtylsgaﬁgﬁﬁ"ﬂ&%@ct Hefmatits,
phenyl Qg1 fiRact Atttk %P%EGEH% Sl 1%'95 ttﬁmgﬁtléi@gnﬁ’étﬂﬁr _

5-fl uorouridi ne prodrugs can %e con erte into the nore active

cyt ot oxerpefifcemig] and) atopicadepnasitin i -lgkedthyperdght sygardrhaturiccaniatsechdes ¢hranic zed
into a prodr formfor use in this. i nventhon inclyde, but are not limted

to, thodEsmwHetAnrbenie idigeathis ugicasiaj Wekydigshgonic altoimeyge pgicaria,
"cyt ok | at
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cytoki nes are |ynphokines, nonokines, ,and traditional polypeptide hornones.
I ncl uded anong the cytokines are growth hornone such as human growt h

hor mone (HGH), N-nethionyl human growt h hornone, and bovi ne growt h hornone;
par at hyroi d hornone; thyroxine; insulin; proinsulin; relaxin; prorel axin;
gI ycopr ot e| n hor nones such as foI I i cI e stl rrul at| ng hor none (FSH) thyr oid
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IL-9, I1L-10, IL-11, I1L-12; 1L-18 a tunor necrosis factor such as TNF-al pha
or TNF-beta; and other polypeptide factors including LIF and kit |igand
(KL). As weedimsu@sn, the term cytokine includes protei RETUSMOOBLSUS al
sources or fromreconbinant cell culture and biologically active
eqU|vaIents of fhe npative sequence c oﬁines.

ant agofglgfoderma Gaclpding systgraic F]é’r‘iq‘?&f‘ Glerosis sychygs sfyaqeh}c Efﬁ?ﬂ?&‘é mpltiples ¢ s,
or neu%él@#oﬁ%?ﬁ“ﬁop lpésos%luﬁ)aépg?c% MA tme%fq/ ﬁ{g)ogetssﬂv@m ?%9‘&519@3 %%Zor

exanpl e, Cl ne‘ant agoni st's t C to ine activit
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cytokine or to a cytokine receptor. toIC|ne antagonlsts i ncl ude

ant i boa¢ler§818§mmétarac a@ﬁ at.aatqso resdgy i v disease(HBR a5 Pwpland
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i mmunosuppr essi ve agents 1 nclude 2-am no-6-aryl-5substituted pyrim dines
(see Unrslarmaatmofmdi orpages tE7rpyea, mpisopteeriditist an mo@@mun@mnata@g@LLCEPTC)

Gapsond ol AT R e TR o e FEv R e s BT BUER R noa 1 Ui s

Pat ent afphyhxkahdafiSgic A dopidirRinkRl EncdphdliRALES ad Résrﬁﬂ'ﬂ@rﬁ@%h@@ﬂ&ﬁ@d MHC
fragnents; cyclosporln A, steroids such as corticosteroids and

gl ucocend limbst zmdmmmamm@ encephatitis,sonisis, pich@niasicrionevediis lacee aPERDPAPRED( )

(prednlsolone SQ |un1 a (predni sol.one sodi u hosphat e
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or Sub%u&aglQ%ﬁaouﬁﬁﬁdﬁywwéaqemmﬁmhﬁmm WHHRAX WSihet OsEphRsticchl or oqui ne;
sul fasal azi ne; |eflunom de; Tcytoki ne or cytokine receptor antagonists

i ncl udisyrglreme sudhritsehfanion: acute glameoylonepheitis bushdisesimanGN, tlmmjmerm&l@@ﬁs
factor-a. antibodies (inflixinmb or

ant 1,- TNFa
( ENBRER) g B M4y por AR T ot BEmbshe S BT BOCHHE'
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anti bodi es,. or,. nonocl onal anti sol ubl e
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TGF- 134u@tinRRiRIRMARS @@n%ﬁhv%g ihAMatibR ohq’%lls Eﬂ@&ﬁom@%ﬁﬂiﬁﬂﬁw
deoxyspergual 1 n; rapanycin; T-cell receptor (Cohen et al
2011/ 034p0ERS ThUsROPINED264i6 ] Patetery Miscas, ddtdinTaa)e mvowdhltlsrleulecwtﬁr

fragnen (O ?er etal. Science 251: 430 1991 294 | aneway
Nt o & SdEp RS IEBBG PYSISRIF hgy ii‘éé’f“s r S¥Sé%@§ b prrigmaloss? (EP
340, 109|)chsd§(i:hta%§01;§ ﬂL@Qba&Y@élﬁmﬁPhﬁBﬂ‘k %&%ﬂ@@”@bﬁataﬂﬁ9§9%drome

penicillamne (CU C)); plasma exchange; or intravenous i'mmunogl obulin
(IVIGQ (NEE)sﬁtmumyytbenmaad dagsemanapus, lupus dimblud atg) rephiiiis, lkerbotis,qiedatric,

particul arl conblna I Qns steroi.d and another unosup re55|v agent
R AR RS A AR AT S A S T e R R
agent h@dlﬁt‘?@qﬁﬁllﬁ%ﬁﬁﬁ%ﬂt ii3bets! REAIESADDM), adtﬁ'f‘on&'ﬂéiaﬁ@t%& Fnellftﬁg erypellp a
drug that acts bt or suppress pain in a subject. Exenplary

anal geshabstes)nalhtudmnnnmdmbﬁeg|1dlat>athr¢td1abem‘shmmdt19nmmmg&p@hmlmlatﬂtI udi ng

i buprof en (MOTRINO) , naproxen (NA YNQ) , acet I|c aci d,
i ndoneiBcchte aad delayedh W“?‘HIVH'EW 1atg ﬂ@?lﬂﬁ %tt?é‘?ﬂm&é‘re?vatl ves

t her eof et oW, Earé‘éidé{éﬁ 'r%?{:{ﬁ:é&h&%ﬁns?ﬁ%&%' ol d ?aﬂuﬁﬁﬂﬁ@snghﬁe%grﬁp@' ng
pai ns t%at may occur, I ng anticonvul'sants abapentin, phenyloln
Carbaﬁgﬁ@mdmﬂbﬁﬂagﬂmGMCthsaﬂﬁcﬂﬁmheaﬁanmagvSnmhnﬁﬂndedmgﬂMstEﬁmlude
acet am nophen, aspirin, amtriptyline (ELAVILCL arh nazealne

( TEGRE’Y@EEWS (lﬁcﬁeﬁpg palyﬁly@talmwmeca andygipatseHi( ?Fﬁk Fikig» yedium

(E) N- I cker.
brt; d ook e TR ik s GRORE R AT s n8losd. RECHEBIENI

occurring substances with the general ghenlcal structure of steroids that
mmc or augnent the effects of the naturally occurring corticosteroids.
Exanpl es of synthetic corticosteroids include predni sone, prednisolone

(1 ncl uding nethylprednlsolone) dexanethasone trianci nol one, and

bet anet hasone. A cancer vaCC|ne as used herein is a conposition




WO 2011/ 034605PCT/ US2010/ 002546 "Target nolecule"” refers to a

nol ecul e which can bind to a protein conplex of this invention (preferably
wi t h af fiwotg1imsgdeer t han | uM Kd accordi ng t o scat char d pamalsgsiosy2s4exanpl es
of target nol ecules include, but are not |limted to, serum sol uble proteins

and their receptors, such as cytokines and cytol ci ne receptors, adhesins,
gr owt h PPRATGSHES, GREP Yaten Hisy BCEpizang CURBFONSmESIYRFISERIUKLY VACPRUS, S¥INIC Roy F

pr ot ei Lafal Z [ b b 1S Co VAW g i e.g.,
Pt or R oRling TREIH, b AN o R e A S AR e
r ecept @yilrome (CSS)A\ntempoial akérisi aplastic dmeatapotoitintunataplastitiaemiorCamsvwent s
nausea i n a subject. Anti-enetic conpounds include, for exanple, .

neur okippsifvelanead e dPigmoad Blepknsans miz emiol Hicehe BYia B Ranaolydq,anemia
ondanset r or r.ani set r.on ropiseLr [ tor
agoni o1t A GRAT Bho GBI R MA B RS RRE o FEPRRICRREP

KENAL OFdd)son ARl s2AECPIRE(red celPindMiSAE hpadia YPREA ) AtctcOfI@Ndefilegt

phenot hi azi nes (for exanple prochl orperazine, fluphenazine, thioridazine
and mesompphilia Ae putodnmHAG NeHSIOPERiatT PAEh OPeRifi lgekopgbigpdiseasenmvolyidper i dol |
cyclizin | orazepam achl or per azi ne, and.l.evonepr. zi.he.

T2ib) el HARERAT rRSIR R BT Al Rerrlro B SPER AR bt Erome s

i ncl udenosbWcond Ry APtepricinlaCthatifa of BEMbARA¥RASi deh LUBbES) MR x-ndtitdd
animals, pets (such as cats, dogs and horses), primtes, mce, and rats.

Commrer disaises; aatisglompiugar basegeant siendfrane distase ant-phiveprtipidhinsidodie pyndiene,

accor di to manufacturer's.instructions. .unless ot herw.se,indi cated. The
sour cea@%gfﬂ’ﬁgggﬁe%cbeti Sa%rrﬁeihlc?teﬁdlis?‘f’s?’ anISWIaBV?/iSPﬁE) rﬁglg\rlr\%f)g@asé'ﬁ%st hr oughout
the spegidrdRaiRGRaudy syhbirEmaEi88eh QRyAUBRR! Stevens Sshnd¥Rdynamelype Cul ture
Col | ection, Manassas, VA Unl éss otherw se noted, the present invention
uses spamgligdidpuolr esipenaphigdid bebowbindskin piwphigeidnpdmophigussiediudiag t hose

descri bed herei nabove and. inFPEIhe foll owi.ng textbooks: Sanbr qyk. t al.,
Supr a: PAGIERIEHT VWEarly Pempligha fliagrts, BBPY ST RpYSRa T BB PE B ol redn
Publ i 5Biaﬂﬁhi§§8§hﬁhﬁ§osﬁ§bgaﬁ%in%uﬁ@ﬁ@&éﬁo@ﬂﬁ&)atlh%, R%%@rgs) disdaR@bSsydldrdthe,, PCR

Pr ot ocol s: Guide to Methods and Applications (Academ c Press, Inc., NY,
1990) ; irewhovorepleainephritis, amyduidganeddated bephaitior yeuvbmyelitis(apsicah, Spri ng Har bor

P , |d Sprj. b 1988); (i ai | eotid t hesi | RL
bt 6es. PERPOH AP G Ao heRRgy sush e R paee: FaaR RedfRea, ot ar
Curr enhexﬁBﬁétf{?%ghlmch&tgg@nlgﬁ’kd%gi\ével@ag&\lby myocardiANnPMefepatlehtss fq?FéQﬁlinf)ioe?,at ion

and cl ai ns, rise," or variations such as "conprises"
" conpr imluding thwrhbotizethcomotsycgtopenic tporpurp (TR feadiauediongiung oo fmmuge-anasigatecht eger

OO Rt ot S S Oy AR P3Pt o
Cont ai QipY e dudehiRine disBiel J7@H RStis and ovary including autoimmune orchitis and |
oophoritis, primary hypothyroidism, hypoparathyroidism, autoimmune endocrine diseases
including thyroiditis such as autoimmune thyroiditis, Hashimoto’s disease, chronic thyroiditis

(Hashimoto’s thyroiditis), or subacute thyroiditis, autoimmune thyroid disease, idiopathic
hypothyroidism, Grave’s disease, polyglandular syndromes such as autoimmune
polyglandular syndromes (or polyglandular endocrinopathy syndromes), paraneoplastic
syndromes, including neurologic paraneoplastic syndromes such as Lambert-Eaton
myasthenic syndrome or Eaton-Lambert syndrome, stiff-man or stiff-person syndrome,
encephalomyelitis such as allergic encephalomyelitis or encephalomyelitis allergica and
experimental allergic encephalomyelitis (EAE), myasthenia gravis such as thymoma-
associated myasthenia gravis, cerebellar degeneration, neuromyotonia, opsoclonus or
opsoclonus myoclonus syndrome (OMS), and sensory neuropathy, multifocal motor

neuropathy, Sheehan’s syndrome, autoimmune hepatitis, chronic hepatitis, lupoid hepatitis,
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Protein conpl exes descri bed herein may be constructed by using a

het erodi nmeri zing domain (e.g., a coiled coil domain) and/or a tether.

Use of a weteriadueedri zi ng domai n enabl es the constructi @eaTafS2@o0medsaé i vel y
pure popul ation of antibodies that have different heavy chains within a

singl e anti body articul ar, as, descri bed above, antibodies t
i ncl udegianheslh l&fé’ﬁf‘i‘%&&%@‘;}“’él‘i‘&??ﬁgls QRAH mEge é%‘i?ﬁ‘cpaéﬁ“l”%ge%“ttﬁ lé(ﬁpp#‘ﬁéntl cal

i ght qm@fsﬂlal%gw@%m&l@} ??&Hl@lﬂxscéﬂl terE @'E)Eq}aggﬂlhrﬁtzrvg ﬂ@[ﬁmll 1ntl§’eﬁ¥@10| ogy of

the invention ena erent anti eav ins to preferentially

di meri zgndbrab, Beagdr’ Ddibease (IgAt dephfopaiy,iidiopathicalgai mephsopatityl hagly IgAhe

resul ting antibody thus includes two different heavy chains, each of which
i s typideEndIgsis; peiMage bdiapoginbesis, rmlie\a@enﬂmrhosasa appmauag enterpath YRR meEac h

b nai g DRetveeE 4 G HEHE! Pal'shl TR ia th PRRCOFP sl JBRANS,  an

thus th m@mrydg)@bmﬁl@ﬂnbeangmmpﬁwmra%c@rmmmmufcnm@mm@dm, Tet her s
can also be exploited to engineer antibodies of the invention, either alone

or in corbhnaricnndisgase aurRmEyinesdr @1@¢ase@W@uwmwenm@t@%d@e%n connect

the Ct nus of acnsta Lght, chain to the rer (i abl e
neavy dRE: SaGerhERTRIRG TropBPtioRdR ek r Srlra B BT st eldiiSei on,
as wel |su@h'5asrr@ﬁ rméla?sré |ﬂ6%ﬁoﬁrﬂﬂuﬁﬁlhﬁiﬁaﬂﬁdl%l@ pro®RfosisasthyiBadysencodi ng
pl asm d. Anti bodi és including coiled coils and/or tethers are further

descr i Iveldritise laawn-cAnceTous lempbmytoszlsamrn@ary lymphorlyr@snewémbdnmwzu ng donmain
roteln e es _des ed herei.n can be | pha

ol 1 x (eoigriond) 1 i BrfbRBt Ra RS TP Rpriata AN RAT 8l | "Uipon

associ ahing mhy%fanéas%qe@&@mcmel MG@S} PLAPIGalARARTatS YarahpBRtc
resi dues. To géner at e honogeneous or nearly honogeneous popul ations of

het er odymdeoine, amehmdopagisies sith ahepidepsyli migrainatardyythaoigainnsoulartdiseadass.a st r ong
preference for.formn t erodi ners onodi is respect, the
hetero #B?Siszlél{quﬁssdB%é(?(ﬁ%p%fé &1 W%B?%?W%F%%@S@glaﬁﬂf% cant advant age
over FQsaditRatbBURYSIaR, BRAT sdoiiid) 51 dRGa1658erbeR (FSE6S) | hdb@imes horodi ners.

Exenpl ary al pha- hel'i cal' het erodi meri zati on domains are illustrated in
Fi gur e&phthalﬁa@pamtydu%retimth@ah@mmlluatls cavbooinmnethspatolpgidal disbrdeni | ed coi |

AR A R b B

X2, X3, eﬁHXU 1§€%lsé’s%u@h L& ghtdemund® myelinating diseases,

2011/ 0304605PCT U82010/ 02546 4 1s a hydrophobi c am no acid resi due, and X5

and X7 diabeticrephrepatiya Pyesdleaisispodramiedalppssiialareata, CREST syndrome (calcinosis, .
Raynaud’s phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia), male and
female autoimmune infertility, mixed connective tissue disease, Chagas’ disease, rheumatic
fever, recurrent abortion, farmer’s lung, erythema multiforme, post-cardiotomy syndrome,
Cushing’s syndrome, bird-fancier’s lung, allergic granulomatous angiitis, benign lymphocytic
angiitis, Alport’s syndrome, alveolitis such as allergic alveolitis and fibrosing alveolitis,
interstitial lung disease, transfusion reaction, leprosy, malaria, leishmaniasis, kypanosomiasis,
schistosomiasis, ascariasis, aspergillosis, Sampter’s syndrome, Caplan’s syndrome, dengue,
endocarditis, endomyocardial fibrosis, diffuse interstitial pulmonary fibrosis, interstitial lung
fibrosis, idiopathic pulmonary fibrosis, cystic fibrosis, endophthalmitis, erythema elevatum et
diutinum, erythroblastosis fetalis, eosinophilic faciitis, Shulman’s syndrome, Felty’s
syndrome, flariasis, cyclitis such as chronic éyclitis, heterochronic cyclitis, iridocyclitis, or
Fuch’s cyclitis, Henoch-Schonlein purpura, human immunodeficiency virus (HIV) infection,

echovirus infection, cardiomyopathy, Alzheimer’s disease, parvovirus infection, rubella virus

infection, post-vaccination syndromes, congenital rubella infection, Epstein-Barr virus
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and the second coiled coil domain contains a heptad repeat of Formula I1I:
(Xt X2 X3 X4X5X6X7)n (Formula Il), where X, is a hydrophobic

am no aciwonesi/dudsor Asparagi ne, X 2, X 3, and X 6 ar epreaals2@npormEas no aci d
residue, X 4 is a hydrophobic amno acid residue, and X5 and X 7 are each
a charged am no acid resi duée. I n both Fornu

I %.ndFrIaII nis
gr eat erMEFHR BUmp YA Hsy» (Ung aNQHMEUE Eof %.ﬁr%c?ﬁg?“% §CRgreg,posty 4
| ess t Qﬁﬁp&@&g@ﬁ%bl&%t@s, mgmtbhgehg?@@ulﬁf@%' gﬁmtoxi@oéésg, A% WBRI cﬁBHpi%Qis,

The X5 a rest dues o irst colfl coil domain and the X's and X' 7
r esi dugganoéell pyseagiadecioictiagloptlahhmdparay, whromye ypeesenditivity peehmatitihave, the
sane cha{??e. Thus, in one exanple, the X5 and X7 residues. of the first

coi | ed kewiqcogiyreti itinpieca, §RidemickgrafQeniungity14s, iligpathig ngpheitc syadiifes of the

R A L R P T L

coi | dagmimimugit@joiatinfiatnifidingbi@nchitis tdhireniesbtiictve hifwayp @cedd, Ghiddsesd coi |
domain has a basic residue in the X 5 position, and an acidic residue in
t he X' 2phbad, eplyhousssompiéitn afterigscloiptc disordprsi FREENIPEINSSQAUIBMMEUr s bet ween

the X5,resjdue,of the firs i e ' In ' ' of the
second hgrgﬂyg'cﬁ?%%‘?clk Sadé?reaais?i ,beé?%?lﬂe%gé’ Pé"g \ﬁg%énn %gééq%%&?%éné%éﬁ(ﬁ)élgﬁﬁe first
coiled pﬁ@dolanébhmicﬂcaaeﬁk_eﬁhean@r?i_caMumamfodbhm FepEth, élbpABicFadil domain. In
a related exanple, X5 in the first coiled coil domain is an acidic residue,
X7 in tpaelysisy ehrogigifatégie syndromentebnis irkeunasigs Hammean-Rieh’s dissasepsqnsenaysdond
coiled,coil domain is.an acidic residye and X 7.n.the second coiled coil
domai n N g3k Ractpaslonitue paroSyraiiear i oRR gy el rgtopaie s i@nE )t ad
repeat mMénbhudEbsASiRACASdaN Bravdrsd ﬂﬂgeﬁﬁi PrimaPPRiidpatiic ffyxb@iha, Bphrbbis st and
second coiled coil domains may be used to ensure a parallel orientation of
t he fi rophthalmda sgophradice.airflitls gwinblogeatesanpancreatitis, pphwadigaliteparykd, @yedesindues i n

t he heptad ,pr.ef |y chosen f i ne...Valine, Leucine,
| S0l oudriaencRgo AR CRERAL e Bebienie RSt RRuglbt R “onr 1 o
hydr ophgiNpermat§zdah affBo@ED Aeh- MR gnARtthyM6mdSa el k6 FCIEOAddeEpseth BadoviRisn of

Formula | "or Formula H because the presence of Proline in an amno acid
sequenassociatedidiseasesi acguiapd immyne defiaennyspndopisd ARRS), parasiicrdissasgssuch as

additign, in other enbodi nents,. the coiled cqil domain of For mul or

For il JEIMMEREORi5eFEoh IR Pyt PRESHiRE cqndupat MRk Ing i ERTH & 1

conf or waild, RARbCyié-BaeRion! deYicieft Y, Gifind @€&poRQs aRRMikddyw A aBlite bhe delafat r ai ned
al pha helical structure. Charged residues that nay be included in a coiled

coi | ddwpdrsensitivity mrediated byoeytioneridral THlympledcyigs, disgases involving leukocyte

2011/ O%lila%g(?elzlcs,r 4nl& t?p% ggggg%%ﬁ% syndrome, antigen-antibody complex-mediated diseases,
antiglomerular basement membrane disease, allergic neuritis, autoimmune
polyendocrinopathies, oophoritis, primary myxedema, autoimmune atrophic gastritis,
sympathetic ophthalmia, rheumatic diseases, mixed connective tissue diseaée, nephrotic
syndrome, insulitis, polyendocrine failure, peripheral neuropathy, autoimmune polyglandular
syndrome type I, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, dilated
cardiomyopathy, epidermolisis bullosa acquisita (EBA), hemochromatosis, myocarditis,
nephrotic syndrome, primary sclerosing cholangitis, purulent or nonpurulent sinusitis, acute
or chronic sinusitis, ethmoid, frontal, maxillary, or sphenoid sinusitis, an eosinophil-related
disorder such as eosinophilia, pulmonary infiltration eosinophilia, eosinophilia-myalgia
syndrome, Loffler’s syndrome, chronic eosinophilic pneumonia, tropical pulmonary
eosinophilia, bronchopneumonic aspergillosis, aspergilloma, or granulomas containing

eosinophils, anaphylaxis, seronegative spondyloarthritides, polyendocrine autoimmune

disease, sclerosing cholangitis, sclera, episclera, chronic mucocutaneous candidiasis, Bruton’s
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Lysine, Arginine, Hi stidine, Aspartic Acid, and G utamc Acid, where
Lysine, Arginine, and Hi stidine are basic residues, and Aspartic Acid and
d ut am ¢ Woi2diianesoaci di ¢ resi dues. Constructi on ofcarusammiobzsdy
described herein may use a coiled coil domain of Fornmula | and a coiled

coil domain of Fornmula H (a first and a.second, coiled coil donmain) where
the fi rSYRIIBIEL EENSIH yw&wa@qﬁﬁnﬁw&oafﬂa%&wﬂw Oﬁaﬂeflafw@b?fa% B2 t he
anti bo : : f 4 . P e d by il ed coil

dormi n Hihgieclpsia Fibiftmide diighlert SRR o PR ABEMERLC]. 0 of
a secomduivdepiyal divehse) iscHémiclrepeegsiomdisolier,aedliatieatin biook poesiny respoes, i de
bond or nmf be through a |inker sequence. A |linker can be peptide bonded to
the G t@PGHIHAYSRIRAUQT. aBigiectatisn HssHe i UBe Gdvasquéar dschemyn hypgialgstie: regi on)

and to ¢t ' f ar ] j Qi the
coiIed(fgﬁpﬁg%ﬁ%ﬁﬁyghqﬁggpgﬁﬁ%?ﬁ%gkmﬁémsg%%%gﬁghgléﬁ%ygﬁﬁgﬁﬁsggugleavage of
t he coidigeldgro]dloslexibdnephii@dds! epedfiation diyinG esprifarion iggiyost, nps actislarrioted
further el sewhere herein, but short enough to confer heterodineric

associ dissuns. drmaigseanith Beely IviiARmalery ¢RBPAUGELS( U purpigst mepipgitisipgiother
constant _reqgions).. As such i pker g i of 2to
700 amRBTAAGLL i itk omory BFiae o E 0 AP R R et EsS

bet V\Bergré-’nmtgfté@alﬁmsm-@s@bdﬁteﬂ Ryddeo@kd) cyfoRinecinangd@oxidity, acutkQeridds, 20, 25,
30, 35, 40, 45, or 50 amno acids in length. The linker can consist of, for
exanpl énflaramatien, cheinig ingractablepoil ammatiom @yakitic pnewnonggirthosiediabetéec ant i bodi es

It should be.understood that the variable domains.of such, antihodi.es gan be
der 1 vede Yo Bpatc Riker by ARG e cafmlBer BB R P asPte RBvalREliS g

ant i bodin@smetriokRi S i nvention can be the same as existing antibodi es known
in the art. A coiled coil domain may be used to generate a

mul ti speci f ithedemm beydgtogmraganti’ iapveRd helrein réfersde atsybsiandedhatinhipiss ent i gens or
to at |east . t epi.t opes t he sane antigen).. 1n,o xanpl.

il 11 spEareprseheERHbESER s SRR R ns Py IR BRTR ifenddiia, ot 1
OCCUI I IRy ddadRALIROFb®Bes (che, Ar | BBI BYr ¢l RaY ale 'Bash ' Pasi >0k Fe@¥y and
light chains in the antibody are identical. Use of coiled coil domains
accor diand radioadtire isogapen vf Lny shemotherapaliiceagentsee. gwoeHwdrgyate hadriagnionnt hi n an

antibody to be different, resulting in.antibodi.es hayj ant i gen .bindi ng
dormi ne AR BB na g e apprD] 8N p P B A I o |

het er odih[BRahBai], QRuRRIRL A r Othed dtbrcARANY a&dhdd, Bniy@nd. and Erdo@ichtstBérebOsuehi3)
pronot e bindi ng between different heavy chains. 'Optionally the coiled coil
donai nsisandedlynk enzyneest dndibiesingyancakins sedhsassmallmgieorls taiinson dmakmatieadllyt can

be cl eaved so.th the cpiled cojl can be.rempved. fromthe aniibody after
assenbldHve \Rb‘“éé%’i’%}é%o_ /EJ%QBTO?%’@ SAE mdugl,&gsfﬁalgg}?ﬁfs’l a@wroéﬁlla‘gg%tﬁt ation
of an ex&EHH, Y tHRiIvaReS&d {rtRuRst, hReEceMi Céhenithdt RSt Woellt BfEloedd hdigavy
chains (HCl and HC2) and two identical or common 1ight chains, is shown in
Fi gur e GtheThgomxémgearsyardilespabed hareiantA boahyididel Bgenucausgs desswicgomphiumora

het er odi Heri c coiled coil. The antibody may al so contain a Lys-C

endopeﬁ_f’ ﬁa_se cl eavage site N-terminal to each coiled coil _ _

het er odi mer i g atfieaibiaRtiufic tabate &l d @it comPBukeiRRYalin &fe ddiemegidred coi
fromthe antibody once the antibody has been assenbled. Both of the heavy
chai ns cancerhEsamglespf drendshappsiticiagertnincholgyallkeyl s goagantaisnclnaskhzegpaandat i on
in the hi regi on tq renove a Lys-C endopeptidase. cl.eavage. site, so that
Lys. & dibiganssdoosaite rubl RoEoGisrh e BRETar. GPFeREEhFea”col
and not i@dsﬁﬁéﬁﬁ%iri’&iﬁ&'sﬂcﬁ E'sebé?]‘%éd’dﬁacg‘cﬁ‘bb't%dbﬂ@,srh@tmedbﬁg,'aﬁa%redopa; Wi le the
exenpl ?fr anti’'body contains a nutation that removeS a Lys-C endopepti dase
cl eavagehydénimiries ahé enckhiyiayeelamgries mcludieg hloretanioe toéthyleger@elemdmpept i dase

cl eavage sjtes can vary dependi ng. op the anti body. sequence used. One

ki 1] edehleprRhosporEer el paio piRbouBhe AL SR BHO LR B « o

det er i ALBCAMADuRAAEIEnS! §881-6-RerBhydBcintabfaoendopept i dase
cl eav‘agag&gg\%}g%ﬁp%@&%ga\%gcor Ii%gﬂt cha[i]ersl) sequencesythgt vvoulod need to be
r enoveddionatsivol, M ARBSORGS; lxfa-tdpectant] lapabhol; tcekhicingspetnlemowald; af t he coil ed

coil or tether sequences. CFurther, multi i fi ant i bodj es may be

constr &éﬁ‘@ﬂ’t%i'%@g‘flwé‘“&é@w&@e&%§E?IP%¥&°H@F@W{%@?‘Mhgg\%y{ khai nyl acks
t he CH1. i i i g t h b NOLA i and
the coriRERAE, CANBTAL ARG oGl cathot et Echdi N nlt AffndamgfARRLIR), 2 De

used to bring to different antigens tqgether or to associate B and T cells.
C. One-arned anti bodi es



Het er odi meri zing coiled coil domains can al so be used to generate one-arned
anti bodies A schematic diagramillustrating an exanple of a one-arned

ant i body we 2hioameosn Fi gure 4A. The exenpl ary anti body ehows2em/08isgaure 4A

i ncl udes a Ilght chal n (LC, one ful I - ength heavy chain (HCl), and a

oo o, bl pal - Faoning s Ak RSty FRERE o iR st SYaIEDS | on
domai thralotr%h@s)cpdo% nymuém THSIPHIARRAE b AL L ArRIATEE (BRILAURE 2 k2224

mutation 10 the hi ge regio enove a Ly eavage site,
so t hatcrigysplcol bavdggpphycin polodastdting deadalregeis gintluding Weesgnthaic result in
cl eavage within _the heavy chain WO 2011/ 034605PCT/ US2010/ 002546 D.

Conj ugaﬁné@gt}%@r@é%ﬂfi&?e'sTMl) cleythenoRy: paiqratisiatisy adrieedicsi on domai ns
may al sg g
rmnospe Pﬁs{uﬁ ﬁg&g I'rﬂﬁgt%trggISItS)(lgh(s)g]e n?rg&w%?i)&ﬁﬁ)rﬁn@gguﬁé &81%8%!d1%§%(§?ebodl es)
i N whi cRramaqine] Hodfameds, tm:chlsrertmmrne atledioredajmigedidnhydroehlopdqt oxi ¢ agent .
For instance, the coiled coil heterodinerization donmain enables the

const r uselpbalanmoxpmbishis, ehensrisFiae diedimustine, Hetas{anide: uradbmystart regi ons
(HC1 or I t €9 i to a

Cyt ot oSSR R0 PSR LR Pk R Bl USGB Dot 11

one exa@pintustikel ahgbiedey ugataed)et@eanyﬁytamﬁmm@ (a@e@hhmh@cdﬂca ecalnpt . A
schematic diagramillustrating an exanple of a conjugated antl body is shown

i n Fi gurelichyBmiqin gagmerh(sae e antBpvtyChame ik &¢. Engl- %;l 1483He8rég(tlﬂ94n)é,avy chai ns
and tWO | gr%f“n ﬁéladlggld% eCI‘Hl%llpg S é’ Oapmlf:llﬁlggsr_lwe fllgég dcarzm S atmc %I()(;hm | ed

coil. eavy ai ns has bee reUgat ed
to a Cyalnatr@nitea cﬁﬂﬂﬁﬁpr()tfeﬁfer@ﬂﬁ}‘ﬂi@'aﬁuotﬁoﬁ@&hrﬁhmpﬁbr@l)' adlhdinornsiad) addin@hyad,i ve
anti body construct, one of the |ight chain constant regions nmay be

conj ugatugamycia, @,ammxbl@oezg@nﬁ, cagiiidneyith e agbivet, canglmprrwnm, pargmaphidin

region is not g LCL i.s n ated OXI nd LC2 is
oty - chForhSihyifisdascahbibatih, SRBOHARE velhuBicty KRHELG 0BT met  boay
my be ADAIAMBACINGD 6% 6raBieae(i R edihg %Hdlﬁo%x@ﬂb@én%ﬁ&n@@iﬂoﬁﬁ@d with
nucl eophilic substituents on a l'i nker reagent used to conjugate the

cyt ot oﬂ%oe@m %byrrcriewatmﬁomdym@nddﬁoxmwamrdxmn@gemespweqm, The
sugars CcOS ted anti.podi es peri odat e
ol s ifruhele RO R i ER TR ar BuBEh e S e R T ot vt
t he am aldibiR, Offivdrh sy, péﬁ@ﬁ@@ﬂnsp&'ﬁr&nfdﬁ Gl Geif dfRam e, rb&Sbicin)g

i mne i ff base groups may forma stable I'i nkage, or nmay be reduced
e.g., byrebt@ntghlyldu‘stre@éoaoemgmmdmoube@rrm&tzal@lsetlammeblmnnR@tg@@tammdseudhu lic

groups t of oxi ent in am ne, thiol,
oo 8 Mdtudiieleie 5. tlrak G 1065 oM oS aliPher 8D &5 Setderiin | e

car boxythah&uexad peroténd tametex A&, Pupise GANIE RicRfs FRashbing, é-tekQipiBpuavel ent
bonds with el ect rophilic groups on anti body regi ons and |1 nker reagent S

i ncl udithigmigrine, tdeguasings pnimidingcanatogs Nush assangitabingi@Baciudiner &azdvaidoteor mat es,

and acid i de be hal | des. su as. hal cacet am des; and
() By oS rathnd, Mo B R Mtiginie pide B Pl e SRS BB L
Protei nys Galmle@ﬁesaromostan&laae pRopRSHatD @p@b%ncﬂr &%Eﬁ%&aﬁé QRbAcERIRINEXES
constructed using tethers, for exanple, an antibody can have a tether that

| i nks taldeenajstsmhramnoglu@tm@né@ amtotamegmlosthm holioadithecplertigheniswbsasof a
vari abl_e heavy, chain. ai,ds, in. er .associ ation.of? the |ight
cha n O GARHOsReTdssBorena e il ARG BT Ry ragh

associ grsaktirt bédﬂﬁbhélghﬁsaﬁt}@h@ e%t}eﬁaﬁeh@eﬂ&ﬁﬁﬂme CdehdeofctheMii 2 ubhe;l S
tethered). Such a tethered antibody can be constructed with or wthout a

het er ocifoenihmenglligomainm acedate crasapottblode adtoglecid Agaliimemetrate; tidagryamaof an

exempl ary. t et hered.anti body. containing a coiled coil.is shown in Figure 5.
The. bx SRRy IOBISAMEG PIASHRITOINT SHE s BaR R Z0 AOSRREOGNT: FRN BHEL Py

chai ns nhihn@bit; Hopldandtol trhedie; p¥Rosthfid Phefimdd! ﬁx?&ru&'&?d n&oﬁ&ﬁon@”ﬂ LC2) .

Tet hered anti bodi es can al so be ¢onstruct'ed to contain conmmon |1 ght chains
and/ or edgihyrazidea pyocettazing; PSKE! fudysaxdrpleacomplek i(Hé8 NatudailPraddctyEigeont ai n
a K222 tation in the hinge region to renove a Lys- C endope t'flazﬁﬁ

cl eavadtR)sFazaxangs HzQUR; PEYTAbSPEOSHIMARRIM; tepuazefic agidg iaziquone; 2,27,

het er Oq}iméﬂoﬁ%tﬁﬁ&mmidﬁ&lﬁl&eﬁege('egpegaiﬁFI”Q Rixin, verracurin A, roridin A and
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The addition of a heterodinerizing domain to a tethered anti body aids in
bringing the heavy chain/light chain conpl exes together and thereby reduces
or elim nabestismmdi meri zati on of such conpl exes. In a partiscubmn2s46

enbodi ment, tethers are |ong enough to span the distance between the

N-term nus of the variapl.e [ | -term.nus of the .constant
light ARSHIAINER ufqﬁléanégggl%gpngﬁlﬁﬁm%[gSgéﬁ]g@é;)%a%rgglpgwqr&orq%gn%r oper

| i ght j VLY i Lat.i . Sy ; r :

i nter cﬁgﬁir? Pé{{s?@g’cr?ﬁé"&t:l ?%HPF ?@?@hgrg,sggg?tg%l%n@%t?nt tl1e (It i gﬂt@u gEEIP%p\?m tﬁﬁ&g&heavy
chai n eqg. WAXOLI® pdctitaxet (Brestdiavigeks .Sqhibbt OrecodomynpliacesdroWi )i ABRAKNKNEGM t he
di stance between the N-term nus, of the, i/egtroi abl e h n and the

eavy chaj
C t er miGherBoRtories, ABRRinpRSINGegs nAPRARicletogpRlaHeR HEP%HI‘VXQE%mW‘??é‘pti de bond
spans . i i ~22 i aci ds
in | en??%agé%tpé}l lJtafpfcla]&%i %ih?rsl@gg étIL V\Eg{’ll&:.r e %’E@%?%F’dﬁggtagg(ﬁiagﬁ%gr@ ?Paegf)e heavy
chai n ®pder} Attory ] Bantd)uchlehnblul; gemsitahihe (GEMZAR®); 6-thidgeadihst ance bet ween

the C-termnus of the constant |ight chain and the N-term nus of the
var i abimer¢apipyrigpianptheueras: latinupangdess suph pooepladn arbicarbeplptiy ginplatting

t et her foke can al [ twee i hodi J .of 20, 23, and
26 am hEREracef Ri Dy Ry RRRUALY (BB TR B R bR b e 5 1 250

am no QNGO AN £ bk fed1htve Jleudol etiRevintrybine MAVELUBINE®)enandirond; f orm
secondary structures, and for this purpose a tether containing dycine (G
and Seeilafeexps) daunomyigig awrppé@msb@drwafeeﬁmsqwa%ﬁ@bg@r%Efﬁgp(}O;of G and S

e nanhioBgheft b KOO R SER R MERoi TR Bk b EXERERL ey,

chai n ghadliRemithilPaeheptable Al acIdstdefivam2edr aRNsS, the Beodechhi@ell@ont ai ns GGS
repeats (Figure 5). For a tether of 15-30 am no acids in |length, the

t et her coinhingtienseafiiwaiarmmare of dhetakione suah 4sdFHOP parcibbrevag it for a samdinsdpl ar y

tether described herein and having. the sequence of, . ontains 8
a5 ety RS eBitEh R R i S R R B R AT RE R *ane
C- t er MyPhreviatibie for @4 RIARht Ye diBich &4itts SEHIPNE RS EROX STV MN coHhibink @ Wieh S-Buand
contain either Furin or Lys-C endopeptidase cleavage sites at their N and
G  Woard keptodw#05PCT/ US2010/ 002546 termini. F. C eavage of tether and

| i nker sequences .. Once .a.protein.complex is ass led, the her may
no | onger bgq?oe‘(ﬁ‘ﬁwlg%l_ma‘%s Cgea(‘rﬂ‘,“??nfarﬁggfl%’é)g‘?o%% ae‘fné%tvgggc?rt%%c’tu aée’a{%lﬁcﬁbdy.

G eavaggcki brafhibRURElefidrtd SehdrRioRed thabein pinolethé Fﬁwantor batdyr, %04 UeNefen can
be used to renove the tether. Simlarly, the coiled coil is also no |onger
requi r édthefermn pheystemic bydyhdierbode patasse rhieaydnayes kamoapsdemselveesi red, be

cleaved. fromth nti.body. igure 7A illustrates the { on of
ot EramBles il e Vesps ang se PV St testRhl RbARal S rdoaL T ot
j oi ns heudiRd If6ckxaRigle, tanb i nAMdliAgdY NOIV ADEX @ tamdHiRAY, IDEASTA®S in the
tether are |located at or close to the C and N-term nus of the tether

sequencadoxifengi drelaxifiche dalydroxydgmeriders tidexitene deeogiferse LiYd 1708, onaprisipes e t he
anti bod are.joined. A cleavage site for a.linker generally is

| ocat e&x‘i‘;\? %‘:ﬁéﬁ@ﬁ?ﬁeﬁﬁ “S’fa“?lﬁ%mg?%?{g?essSﬁ[PevﬁBéec(thror88}_Nper u(%gblofs) or in the
anti bO@ERE%% usdiehat (b gﬁflﬁbfésg Bestiit HEWWIRY vatiBe fanédagdy, 1anchizingker (or

coi |l ed coi are joined. | e linker is cleaved using Lys-C endopeptidase
(e. g., hatmenetgkiasieg heanehed LEIR M hagoBist esurhne $ UFRQIN® and ddletRIP®avy chai n),

t he sequence of the antibody may need to, be dified tq renpbve,Lys-C
endop e PRI 2c7ety e ea AR R A Bt Lo s hef ERTFEACEEY he

mut at i QRerOfs fcdniie NGl tAinfd3&inlivGuth A9 Bnd roffAtAt AHikieoré thabinhitieéeA Kabat
nunbering system K222A, EU nunbering systemin exenplary antibodies

descr i bezynirearemalase, MidcH regatatesrestrogenoprioduct mingm vizegasirenal glindspudieas; &qui r ed

and nmade in a sim/]ar nmanner en.diff eavage agents ed
for ueexmplepiHivheneh amnostticimids, S SERRESr BERIS SOV RD
part Ce{(é}ﬁ st S ringstitiENdar o oleNRIVEB GR® 3RSk ot FEMNRAEL1RDZHEBIHdC Cl eavage,
cheni ca c? eavage, or auto-processing. For exanple, a tether or |inker may
be cl e ARIMIDEXN® amaspootlei in additign,ancledefopep olideeottearepliaageranihopeles | dases
include, without limtatiagon, Lys-C Asp- - V8 - C, i
Genena_gépb%wa?qt%ﬁﬁ“c 6 clogranpieor egpmp?f‘p Hodkdore ey EAer D#%B%cco
SLCN VEfdnGY VLl R00PI R0 ® Z6NdRSHKhAaBBledtdRY e CROSAMIRR @ BeR@vhiks C3
prot ease), Kininogenase, chynotrypsin, trypsin, pepsin, and papain, all of
which are commercially available (e.g,s from Boehringer Mannheim Therno
Scientific, or New Engl and Bi ol abs). Lys-C cleaves at the carboxyl side of
Lysine residues, V8 and G u-C cl eave at the carboxyl side of d utanate

resi dues, Arg-C cleaves at the carboxyl side of Arginine residues, Asp-N
cleaves at the amino side of Aspartate residues, chymotropsin cleaves at

o Y —




Lysi ne resi dues. TEV cl eaved the am no acid sequence d uAsnLeuTyr Phed ndy
(SEQ ID NO 19) between the "G n" and "Ay" residues. Use of such enzynes
i s standawd 2onv/whesart and protocol s are avail abl e frompChaSo®En0bzEas ur er s.
Alternatively a tether or |inker may be cl eaved from an protei n using a

chem cal , such as . hydrox 1 ne.. Hydroxyl ves As i ne-d ycine
pept i dé’*ﬂfﬁﬂﬁ’s plafmqf%?t%x%km “il@;%aé?} o[r?{&’ﬁég@g@flﬁgedf%}a g“r‘?g Fi nker
from a Rk8liehihe 39 RaRkolehY fhélEosRie AR ltg)rﬁﬁfseﬁ%%nwm}c%uraépt ein may
need to to avol d fragnmenting t fotein Nuner ous ot her
chem cghgichlually thdseaka ipiepitiedprekaiondst genes kndgmaling fathevays implkaatedeimanpl e,
N-chl or osucci ni m de cl eaves at the Ctermnal side of Tryptophan residues

( Shechtabherant cg! prolgerstinariush Ay forexswple. 8¢5 alphg7B#fy, H-Rappaderidecnali ni de and
cyanogs o\pt%qnaéglereg%ﬁ ]‘t@ Ocygn@atgmtnggs&ht oS’ EY@,J\T@'P% {]CIE ggm&q‘g} | dues.

In addi&?on enzol ¢ aci d or organophosphi ne€s may used

to cl eayerifespiddleRhmpRt AULOWECEING® Ratcisd, AEUNVEQTIY®hvatdife, aas iVAKIIGee,
e.g., EP 0339217 i nker or tether nmay al so be cl eaved at dibasic

sites (V@CC%ne %ﬁ@@ﬁﬁmmwwm@aseuy@hw;m ARELIXG mRid; lgatiniBi ne si ]'Ee)
Enz
el SRR St B o Pl 0 S0 A B, L

(2000) )G WB g EWY ddd phiafinddek BcANYQREQI SH18 sABNNEHS 85@S5iValioh AINFF the abBG.1)
PC2, and PC3 (St ei ner (1991) in Peptide Biosynthesis and Processing

(Fricker ed.A “ppwthinh@itorragemt’ewhen Bsddierear saicrsip a cpmpprd @it comppositipyC
gzgm?;lgg” 3?l}3_|9 ﬁé@ g%ﬁ%'g’ (ﬁ) Oc‘teglehthf:r md/rztg nrz lsng'\; Yo, a’h?us h’l% %w{h nﬁuﬂ)tltgr)pé’t’%ﬁ? ss. For

A'y. AsplfyRRsa »alﬁélgg]ﬁﬁrf@jﬁtﬁhﬁd%&aﬁ@%céh&@ c(f'szE@s (5 Deas@OExbayipiesif ot eol ytic
activity wthin the prote| n. An autoprote LTytl c cleavage site may al so be

i ncl udeowth 1ah1bntnwengems incdudrerzensdhasideck el apelenrogiersid (at # place pdsr than

Pr ot ei ord to t e inventiaon can include sequ ny source,
i ncl udlrkﬁsﬁij1 H’@ 5@3 @ artsst g MiRNSS BIe 9tﬁ& Sl02*1M%ne?ésequences
of Certb%dneﬁ%élh@@ﬁle@ﬁnéab@e P! ofnehifime(RdGinblidiRe ) YPRAYARh@RIPBisoABIARBS) Ccan
al so be artificial sequences, such as sequences identified by screening a

| i br ar yinkibitegys sueh gshigerubicip) Ga:yrUblClm aayiorubicin, diopgsiderad lepaep¢ih c Be I n

t he case of antibo i nc ences from d|f 0 the

ant i bodPe¥s H‘é‘ha%%stgjclrﬁﬁ?f’e?ﬁﬂém f%%’gﬁﬁsf Ws\nﬁ rc%aglppopﬂ]‘%aﬁ(granfl g net%t vy
and/ or o, R rafldR|fEn g?edn@s@iﬁ%'d»‘a%hrb‘éhh@ 1REcHIGEDL AR SishRtia Ome @S Rexde,
sequences i n antibodi es derived froma particul ar species or belonging to a

parti culuarovaadtii, bm@lyrac(EaEsrthﬁr isfopohaescanis found ineThelviplasytar Basisoh£anegp
2011/0 CT/ US 10/0 cha en i cal th _or haonol qgous to
corresﬁ@?ﬂﬂ5 thé&‘fgﬁ@é ﬁl?tie'biycﬁgib‘ij ?lg ?Feﬁﬁ‘l gﬂ%’t%@?"%nﬁ ' gg or
bel ongiAgndH1RNCHRRS' Bf'MlHﬂ%(élt%ﬁ Ws&%@}sapﬁﬂacﬁsmmlll99aﬁe§ﬁeagn? s of

such anti bodi es, provided that they exhibit the desired biol ogica act|V|ty
(U.S. Hat érrhre tmnesa(p@m&pscﬂhndaindetmi)arscantn@mcm drugsbasl demyead fromdb@yevscu. USA

i + ne (ar Dasrars cgnar 2t BRC BREsReene RESHS defib i SERPefo gt §ne.
semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and
docetaxel promote the assembly of microtubules from tubulin dimers and stabilize
microtubules by preventing depolymerization, which results in the inhibition of mitosis in
cells.

“Anti-cancer therapy” as used herein refers to a treatment that reduces or inhibits
cancer in a subject. Examples of anti-cancer therapy include cytotoxic radiotherapy as well as
the administration of a therapeutically effective amount of a cytotoxic agent, a
chemotherapeutic agent, a growth inhibitory agent, a cancer vaccine, an angiogenesis

inhibitor, a prodrug,, a cytokine, a cytokine antagonist, a corticosteroid, an
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The chineric antibodies can optionally also be "humani zed" anti bodi es,

whi ch contain mnimal sequence derived fromthe non-human anti body.

Humani zedwarvilnsdioes typically are human anti bodi es (reecpiusatioantsibody) in

whi ch residues froma hypervariable region of the recipient are replaced by

residues froma hypervariabl e region of on hupan species (dono

ant i bodyIMUGSHPPAESSIYS 38ent. ahgnti- F%ﬂgﬁ? tan@puﬁ Ea ﬁsf%{{‘%“‘h%{\ﬂ“r?@a[gﬁé‘c

desired, %ﬂhggﬁgy specificity, affinity, and capablllty I n 'some instances,

framework region (FR) residues of the human inmunogl obulin are repl aced by

cor r espondi rghenerin Mprodrugh @s uskdeis. this applieation refersho apnécuesdr an tetvaive form@n

conprise residues that are not found in the recipient antibody or in the

donor &4 n@éﬂyacetm*@élé 2RV FUDSENFOHS kress rigtorio T umdiselly eampisedint e ody

per f or man tially
of e %I? 8‘?&‘&;)%1’3 c%fri')%m?{ﬁrﬁ?gﬁ‘l?t?&ll?qchpﬁgql eSO 38 \ﬁ&@%&g{‘ﬁ

al | one ona ns, in

substarﬁarallt rdtmaISeeOé gt Ivellrhy@eww@druadoﬂnecdn@ap@h&mhaa nslotﬁerh&@s@o@ét a
non- hunman |nnunog@o ulin and all or substantially all of the FRs are t hose

of a huhwmsabtensnbdyippbdl - ﬁS%édééhM@etlﬂmBellfﬁmél%éb@@i@ll@)éw oBradsyest By al so

il f , =)
¥“yp. caﬁ?@ TSR0 R RAR AR IR, \DTEIR vy B G BpRBr oL 8 S0 nee  ai
32417 282 HadRarla1988K) (1983 )e PhodNgs Reluak, butlélaetwtem%?ea t323- 329

(1988) an? Presta, CUT. Op. Struct. Biol. 2:593-596 (1992). In nore
det ai | pMSMEmnz@mnamwdmggf tmammab@e@n@awnmémm agctahtaiviogdues

trod to
hoi o depimes pEpidessdriming PR, i fhinose R Rl drodilES BiPuReT e 2™ "
typi cal;lrydrh%%aaflaaam%ntdlmoﬁodn\@r bpid Y QBB tedHR@IYx I adet BRdean be

essential |y performed followng the nmethod of Wnter and coworkers (Jones
et al. comtrumgpl‘@zmxgsmomcﬁladlygawltulﬁdebﬁm&mta@ndabontamatgjpredm& B23-327

(1988) ;. Ver hoeyen et al SC|en e 239:.153 536 1988%% bstltutlng
Fodont ST GRINERRT oURs SHLESO Ffine AdciR ubR T Cath R BERge hnmn
anti bocb)étwf@ﬁaeséicrméexamé UEJaa mﬂugramﬁa@maﬁamﬁ@h @8 RIRriHNiZM1h© AbliRegdi es
(U.S. Patent” No. 4,8 erein substantially less than an intact human
vari ablfermlﬁmaasmmm& lbegmoslubslud«t tuedrempt timated ¢@thesspbamivthgrapeyueageats r om a
non- hu %eﬁcbﬁ In practice, humani zed anti bodies are typically human
anti bo eé‘é“ % h some CDR residues and possibly sone FR residues are WO
2011/ 034605RGE/ (B2 QL0254 6 SHAR t'ePrHtf&dperéu{seréleﬁ'éé%% d&%ﬁ%b@ﬁﬁ% sites
in rodent anti bodies. The choi ce of human vari abl e domai ns, both

| i ght awhichad ey anothebesllasadierae! ik megiatdrs. Emmpiezeﬂsmhtqumeesms very
|rrport tqQ.reduce anti iCcity. ord| to the so-called "hest-fit"

ot hod 1VeRRskites BReetErs. AL ot a R RsRUTEhsRoey JAEHECLATP BBl

scr een%}m@&ﬁh Bt orb B KHone shdtPiaimaf grk ayhortHomBHEGA)! AbhemsH®hiiman
sequencés. The hurran sequence that is closest to that of the rodent is then
accept egtowth homome) ad bbviaegwoyvth hoERpnd; parathyeoidihvembre dhgmkinkpagul{iSi ns et

nol . 151: 22 thia et i.ol . 196:901
(1087 JrotinEs o R o b o i e darpn sy dbAlticle e pufiiPe baees
CONSENngusHY, ‘%ﬁl}%ﬂcs‘ﬁnﬁflatﬁ{ o hJPHﬂEEHE‘ (?S'III had hﬁénf&fm %}n&ﬁ{oﬁlb CLUHRTepRdtBh OB wa
| i ght or heéavy chains. fhe same rarrevvor used for several di fferent
humani zfedoﬂﬁlGFbohhpeﬂc g@avthéacte:t fl;btoblangmwth Iﬂmtcbr (F&daoproBetin; l8An8d: 4285

(1992); Presta et al nqnol 1;: 262 1993) is further

i nportéi’&‘oﬁeﬁa&“"éﬂ‘it“FHB&P L9 Wﬂli’éﬁ m@ﬁg%t@eﬁlp%swwaﬁn%. nity for
the antd gep dx%ﬁﬂx -Qs0& kel 231%0 bhﬁnm%&mrp%sd%maﬁaaha%al TQvdGhieNe this
goal , accor gto an e l'ary net hod, "hunmani zed antlgodles are prepared
by a prioegss tifondbopbigtn $TPO);tieeveproerit ﬁalctosssethrasé@laalphuaplakelm-gmndnept ual

humani zed prodycts u5|n t hr ee- di pensi onal__nppde] s o aren al. . and
o Sl b et aA G hsth PFGHGHPBbEI RORGEr < Bnmon! y

avai | ag fw@ ?arfdaﬂ b E)&CIIH PO% Kslebfdut nvett*agto rmte Ylfh R ograns
are av trate an dlsplay pro ab e ree- i mensi ona
conf or nﬂtbrfemalal;ﬂtar tetands-gamhmhedobutyesti nadaiigdat tersi (msllfspsgicb lasmacraphggences.

I nspection of these d| splays permts _analysis of the likely role of the
resi dudsSH (WG graey P@ﬁ‘? -ApcHiPhages CSRE{ ML) 1%6@1%@? pﬁps(&qﬁéﬁb'e, i.e.,

t he an t ugn I| e
 munodtSn R (S SR L e i 1SS! el S I E L,
sel ected and conbined fromthe reC| pi got and inport sequences so that the
desired antibody characteristic, such as increased affinity for the target
antigen(s), is achieved. In general the CDR residues are directly and nost
substantially involved in influencing antigen binding. Ill. Vectors, Host
Cel | S, and Reconbl nant. th hods For reconbl nant pr oductl on of an

Y b1 I o o,



WO 2011/ 034605PCT/ US2010/ 002546 preferred host cells are of either
prokaryotic or eukaryotic (generally mammalian, but al so including fungi
(e.qg., yesstprvimsect, plant, and nucl eated cell s from echars2emloviseel | ul ar
organisnms) origin. It will be appreciated that constant regions of any

const a5 Bt Bl o H T2l € nBbmBeire s o bes v oY ot INFabARiaof any
human Bihe‘?‘g%f}g}sptﬁﬁ%&&%-iné’}udiﬁg 15ig %BJIID glﬁ 1R8hd Gad gfgs Al MEre, AAeyQL | ¢ host

cells i. V r construction ynucl eot’i sequences encodi ng

pol ypepyiolmednsipdasgmdtsing ffronin eatard stwaordss @ffrdrh eecombémint ogll adturdendbt ai ned

usi ng standard reconbi nant techni ques. Desired pol ynucl eoti de sequences nay
be i solbiglegicallyprciixe saHydants PhHICARYS SRAFEPFORKIPS: cel | s such as hybri doma

cells. Aternati , | C; [ i LG ; : i de
synt hesi zer or C%g riéeag E%f’é@gs‘g ﬁ%%é gé? gﬁ? eglﬂ lneg ﬁat%éggﬁuﬁf\dé Zgﬁye?\h?g%? h‘g”?‘lﬁsg o
pol ypeptuedizean diolaEed aetvityndfaofat feasiarnei oyeukiney ok exarmpleathe @ ywkineepl i cat i ng

and expressing heterol ogous polynucl eotides in prokaryotic hosts. Mny
vect or @n{aERRISEMAYA0RPit gHlokingrRgtikino i inhibiting cypking gupisesions al/ eigeckeienpur pose

i ity bR PRang GY P ortE R IOR Bt PRI B TR oahahipdifR TS

t he pakintBetioadr fadisé-s&flehcd sepbided, i RAfinOadRREINY dnld shiafl-MEIREGIE antag6histé @tor
contai ns various conponents, depending on its function (anplification or
expr es dinsrfoGreyrkine o5l cytpkinge 15e¢nieru cihectiakene artagesish)s envgnpilscerowgaiad withi ty
with the.pasticul ar host cell | i it resides, The v nponent s
gener at JREAlS EBlonakeE Sspietsndi oo S S Rmiep! BRVPREERTE

sel ect iimeMME@))mn@raahﬁmunﬁbr(rlmm%i nding site (RBS), a signal
sequence, the heterol ogous nucleic acid insert and a transcription

t er m nat i on Thedgrangemunosuppressivgaagentalas uptddpneia refetstto substaneesiihal #gj te epl i con

d | . Whi ch ived f [ ) i bl ith th
nost oot BUERARI MR Be bt A5t aBEE Tl PR Bt 1)

carri eshad sipfipéds eaoke prbdiRtioAsdovdlrkgiaste BREUPPIGs SERUBNHESSe P seidnas€magpabl e
of providing phenotypic selection in transfornmed cells. For exanple, E

col i i sheMbiCantiggns. Fxamiplas of dmowinagRpBRSYE agentpingde @-arampviearyf-bom an E.

coli ci.es. . pBR322 cont gi e e i anpicillin and

Cot r acyartfleq Raed e 3 8o ARA Nochoar S U0 Rt e AP R et 1 yi ng
t r ansf R & Eret® SazatpRip3me (IMUR ANe®] XA SHES®/PeRaPOPuihS bebhadrypli@s m ds or
bact eri ophage may al so contain, or be nodified to contain, pronoters which

can bederaedl; l9ppione; ghiarabdshatle ovigighinmasks de MHEransigewsn avdesenbishiordSs

teins. R3 deri vat |. f I f ticul
ehel e gt S R T S e T A R
Cart er c@dlosporin AJ-s@roidateihtasNBrtisRASdL A glucocortidoBteRsdd, i predifiade, vect or s

containing replicon and control sequences that are conpatible with the host
m cr oopgdnissinne avchors RISNMRRER®-peidoisalang sodismophosphateon€RAPBED@ t h t hese

hosts.  For . | e. bacterioph GEM TM -11 be utilized i
A e A s A e b T R T R
celI's siabtRRaE (0PI subERireous) (RHEDM AKRERSS TRENLLLBY), of the invention
may conprise two or nore pronpter-cistron pairs, encoding each of the

pol ypepydrasydonegeineichloroguing; swifaselazing; hlunomrdgnsytakied or exjokiat sgogpequence
|l ocat egntg osr;[isrtg%lc u(d?ng) ar}tg'n?ergeirgrg-g',o -f3, E)rh %} anti ((j) ileg,ta% 1-tiu;[n%r Eé( rcr)seiss ?aic?or}la
antibodies (infliximab or adalimumab), anti-TNFa immunoadhesin (ENBREL®), etanercept),
anti-tumor necrosis factor-8 antibodies,'anti—interleukin-2 antibodies and anti-IL-2 receptor
antibodies; anti-LFA-1 antibodies, including anti-CD11a and anti-CD18 antibodies; anti-
L3T4 antibodies; heterologous anti-lymphocyte globulin; polyclonal of pan-T antibodies, or
monoclonal anti-CD3 or anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3
binding domain (WO 90/08187); streptokinase; TGF-f; streptodornase; RNA or DNA from

the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor (Cohen et al., U.S.
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Prokaryotic pronoters typically fall into two classes, inducible and
constitutive. An inducible pronoter is a pronoter that initiates increased
| evel s ofworanwsudopt i on of the cistron under its controlPCrruSe@spoige to
changes in the culture condition, e.g., the presence or absence of a
nutrient or a chan?e in tenperature. qe nunber. of pronpters

r ecogniPatsat N9. 2liAr? bt ¥-csil rw&stfmmen@sipf@érﬁ avdenge|2o 1k 32 qifel);
| b he 1igh
sel et SOREATALET 1SRN PR ATl ks huel ob Pl g sedhe the 11 gt

enzyme g{isindsi (BP mdwpmtdsrlgoBbecyCWr@gmnnﬂ@(@Yeomwmesdmg o the
vector of the invention. Both the native pronoter sequence and malc\'/)

het er olpegjoilismpreoitii RR BMINE® b @lassede xchangier eicintraygsops insaineglobiHnUdy

f
e Tineatay b Sse Bl ot F EohbingloR RF sAELo el PR RS SR ol G hor o °
yi el ds (f.i@%Rd §siR&t lléraﬁlgf%gu%ﬁ&%u@sao@&rmnaﬂc&ﬁblhb@oﬂ%lw@ed By get

pol ypepti de pronoter onoters suitable for use with prokaryotic
host s inshtemkace HeseRhiti\a pooiserad, aacme01®ucgmea@bérﬁ®sfeeraxdd | act ose pronot er

systens, atr‘to han, ronoter s and brid pronoters such as
t%e tac or ﬁ%%t“'f‘ eﬁfr}o%‘?r % E?B‘\Ee‘b%‘ra tOt‘Plll ‘;SPBﬁ'B%%é‘?Sé ptaﬁ’df‘ aaﬁug' ®lincti onal
;g baCtﬁ%hﬁla}?Meéﬁ:s%&@& HORONErORAE hifth-irfHl anRhaBRAGR g PIIOIRITSY) $lclddifg SUi t abl e

el nucleotide sequences have been published, theéreby enabllng a
ski I | edbupootee (MIOTRING), eagrhveem (NARROSYN®), ecatpdalivylit heidt mdgeethacight and

ndapt oL RdRe <t sPiF e bikag e ped dFimar Entherapbas well & ViHioghBHEE pect of
the i nyenidaAtns l]?s%ﬁrf‘o RIdatd B sWibbiH aﬁ&Qhﬁt%MCﬂﬁ%clM&ﬁtr Qhti&ANRIshRES a

secretion signal sequence conpon that directs transfocation of the
expr esggabapaitinp plpdnytbas, cmdjamelanev)mrhnaytmc ahndqne&smals Spémfic expmaplesequence

S‘S:yyBiﬁé"q 168 TRATTRRRIeD Sopise PP (Bl B LGataniseeng FEFCRERAL e d
ZﬁdeCt ‘H?{ﬁ(? 0%%%5%%%8%@2%46 processeg(.ﬂ()?\l%nggqegtaelggl L)g/ ;egf)gﬂiafe

pept i dasadantiyl (CASSAISIN®EIlok a nEove tockear yoti ¢ host cel s that do not
recogni ze and process the si gnal sequences n@tlve to the heterol ogous

pol ypept i desCottiastgfaithate egé‘fﬂl@ﬁt@el SeYAsRltSYP FUEOhY2 Y SRAYBEi ¢ si gnal

sequen I gﬁg},%” RShi l'ine
phosph %ﬁ %Szaglc &g‘te”ﬁﬂ gﬁf %rnn ase %al, Sfurg?mhéegf“%{tbgﬁﬁgﬁe nt e? tg'% (Q)%Iﬁém t[ﬁ.&eef?&ksa

I eader f tHeanthralBhedcurrited cB;,mcﬁamMoldaonMBﬁlcs bﬁsmﬂmtmmbuchomemms)mctukie

i nvention, the signal seguences used in both cistro s of the ex ssi on

syst emP&dBisgTg. (pr nsoleneddtpiicin mely Rrednisniens) t‘I‘f‘é‘@g’G asone trlamﬁm&ﬁwe

aspect, be{agl%thg%ﬁ.gucti on of the i munogl obul i ns accor di ng to the invention

can occur 1n e cytoplasmof the host cell, and therefore does not require

t he presence\ Wansgonetih@h asugddlerd s decmmsoswidithat @moliates s mmund n t hat

regard, inmunoglobulin |ight and heavy chai ns are expressed, fol ded and

ass enbITeRORSS P SSHPIPEHAERINShAFATCRMMIFOAFEINGS X 4Ry FORtiE A psBPIcaSh Certain

host st ditions

that ararebaspEae bl ol o e e oper

f ol di nera;m%tmgemﬂws@jece)am@ssﬂdomer)tcﬁnpbr&utsqugt adjuPanbptodfindhé stiektldten,

Gene, 159:203 (1995)). Prokaryotic host cells suitable for expre55| ng

ant | bodP&Eoest (hHEP 4RFRTABRE FFHIIHE WFIgEH cHMICE Y PR INES GAEIRSUL ifiRulaing h a5

ﬁéﬁgg&é&r‘rﬁer e SypL at{f}tﬂg ?dbt]%é:\{? gag?&! %g@lofigmﬁeeér s%%et‘dﬁ ewqcbﬁ)ﬁ%@l{s' a

Ent er ohagbern prodRRAUIETDEAS 15 pasdkecinte.cglls that hmrthgserms@ns Sal nonel | a
typhi murium Serratia marcescans, Klebsiella, Proteus, Shigella, Rhizobia,

Vi t r eosci | | aCyetoxparadiasberapy” qsﬂlsé‘iﬁBGTQWGEﬁrWdIaQP&FﬁeﬁWéP?R}@‘@gF PE are
lé)s(:gpl Ié)gevg? I£:]1e unfuem{;}lrcdlganaclgl {:a (QagJ (]1 %tr@&?or@egag Qc?l fin Ih%faggml? 3} nvention.

ains 1nc trarn nann | ar and
Mol eculigdluddi fJr @E¥mpMOéxterhal B¥ASDIrR@iadn JPHerapy AVl h@@cﬂozﬁﬁ@b edbglebaigent,
M cr obi ol ogy, 198@(5 19 1190-1219; ATCC Deposit No. 27,325) and
der i vatsheheas antpafib hectermlisnigtesded Iningludg usee fﬁglogélh‘@tIW@PWEEO Af'huA

(At onA)13ptirs3 JoaG, g |, ae TA( mpe -fse P4.1 n Pat. No.

5, 639, ;l 3 4'{%1 gman Yer ;&vat |é/es%§%iﬁ%fg% We (ﬁ;eQUfEu) coli 294
(ATCC 31 446), E. coI| B, E coli X 1736 (ATCC 31 537) and E. coli RV308
(ATCC 31,608) are al so sui table. Thesd exanples are illustrative rather
than limting. Methods for constructing derivatives of any of the

above-mentioned bacteria having defined genotypes are known in the art and
descrl bed |n for exarrple Bass et aI , Prot ei ns 8:309- 314 (1990) It is

o o o o S v o o " " o - . T N



WO 2011/ 034605PCT/ US2010/ 002546 secrete m ni mal amounts of proteolytic
enzynes, and additional protease inhibitors may desirably be incorporated
in the cavD2ou/Bws. ii. Antibody production Hos PCTaisk&0an 46
transfornmed with the above-descri bed expression vectors and cultured in

conventional,_nutrient nedia nodified as appropriate for . inducing,pronoters,
sel ecti ng ¢ FAREELRRRLE “‘chrSé?rﬁlni“?l?M@WPffg C@@E’érgda t@maseﬁgcqrﬁ%'eagé d
sequeng : At iNA i e i prokaryotic
oot oo e Rrelepsty REh AL BN AL N K BBl [Tt R o1 ot
or by @Exampies offedrgét mheigeudest inclbdpdndareghoohintifed thastunt eblublegeokeins and their
transformation i s done using standard techni ques appropriate to such cells.
The calreqepiors: s #peytokdnss|agd ichigking recepiare dbes e eravtdaesiang theled f or
bacteri gl

Irec

or  cr anepBRi oy, SPTRR I TR, WY Ebrfifte, PR p Bl Sl Rer A Bl T2 o

used i  @hagihRpercahisMB (e.g., bacteridical drateihs, Fusgdl lcslld) sethetias, (D Prsteint Aed
pol ypepti des of the invention are grown in nmedia known in the art and
sui t ablteeif igeeptenst ure of the sel ected host cells. Exanples of suitable nedia

ol ude LUt i DRt B DL RRA B bEY SHRRES TR L Bcd " 39

enbodi nent s, nt ai ns ction agent, C N based on the

const r Wateti® Bopodd¥8 St & eXAmPRS hBlirokingh-$ @tRplor uBlagoMek MM TYkexeplor Of
prokaryotic cells containing the expression vector. For exanple, anmpicillin

i s addedtageniste diush e pndanseirdn, grandselios, eogisedosi ang zatpetedn)| GABA S resepivr  gene.

Any necessary su e ts besides .carbon, .nitraqgen L ni ¢ phosphate
sour ce?gﬂﬂ%&:ﬁug%ggéaqﬁg?’lfcfeoéu%%?eé%@r%ﬁ ?saqeé‘ag}?ﬁgé?ﬂer mgap%?r oduced al one
or as HPRTOICRT®! b RASANIDESY AR afii@PanBherBRIPAROBHEAINAY fG &XARPlLX
nitrogen source. Optionally the culture nedium may contain one or nore

r educi rpgechlyeperszise|fbpherhzineg thiotdazineoand mesasidazingigdiohakinak, at hi one,

cysteine, cystam.ne, thi.qglyco]l at. di t.hi oerythritol nd dithiothreitol.
The. or Ras B EHEctomuringne, Palopdid, Eistide dfeahirh trasBimstinid dlor ' £
coli gnawhiordiRdzigxanpl e, the preferred tenperature ranges from about 20C
to about 398, nore preferably from about 25C to about 37C, even nore
preferably &t “abjsat’ i30Certdiratepsiichfas tatearmmdi, e reghypniean. dylgmpidly imalyidagputr om

about 5 to abaut, 9,. dependi ng nai nl n the host organi.sm For, E. cpli, the
oH 1's FreAcBIe 6 ot 2BER Gueh pcdtrguwor ap e PP RO sy 468 b out
7.0.  horses), plim@fs,| MGl Gispromoter is used in the expression vector of
the invention, protein expression is induced under conditions suitable for
the acti vat iCommércialip apaitatist agentsireterecdae pette Bxfampies Wereaned arcordhg®
ggi&?ggﬁ%a ’ %&r@%g&%@gg gé{%gsl (l)tlnglgviger %Hlscgtreldp t'ljhg rs]ogrfce% t(?lose\:/%)ells identified in

the following Examples, and throughout the specification, by ATCC accession numbers is the

American Type Culture Collection, Manassas, VA. Unless otherwise noted, the present

invention uses standard procedures of recombinant DNA technology, such as those described

hereinabove and in the following textbooks: Sambrook et al., supra; Ausubel et al., Current

Protocols in Molecular Biology (Green Publishing Associates and Wiley Interscience, NY,

1989); Innis et al., PCR Protocols: A Guide to Methods and Applications (Academic Press,

Inc., NY, 1990); Harlow et al., Antibodies: A Laboratory Manual (Cold Spring Harbor Press,

Cold Spring Harbor, 1988); Gait, Oligonucleotide Synthesis (IRL Press, Oxford, 1984);

Freshney, Animal Cell Culture, 1987; Coligan et al., Current Protocols in Immunology, 1991.

Throughout this specification and claims, the word “comprise,” or variations such as

“comprises” or “comprising,” will be understood to imply the inclusion of a stated integer or

group of integers but not the exclusion of any other integer or group of integers.
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pol ypeptides. Accordingly, the transfornmed host cells are cultured in a
phosphate-limting nediumfor induction. Preferably, the phosphate-limting
medi um i sSWohle11@3koA. P medi um (see, e.g., Simmons et al . PCI/USRomoosHe

Met hods (2002), 263:133-147). A variety of other inducers may be used,
according tg the vector construct enployed, as is _known in the art.

I n one Ilem_:)o&’r‘}?éﬂt“,ct'f’%éfQ?ﬁ?‘i@éloé%gﬁﬂgéfpﬁé@tmmflIléé’tm"@é"ént i nvention are
secr et ed 'ntP?ot@{ﬁq:olir?pq&\é?B@Qri%E@Hélrenlemgf’[)%%m 4 b 8B A HerdiBlirizigOt &1 N
recovery typically i'nvolves disrupting the mcroorgani Sm general [y by such
means alsmabnelg.,a shiledkoil domaimdthd/or eatethérsi s. Once cells are di srupted, cell
debris or whole cells may be renoved béicentri fugation or filtration. The
prot ei ns mayseef pheterdimpiizing demairy ¢ab abﬁpw,strw?ﬁloafoffiaﬁpkaywléw

chr omat ag ter.nat A i . [ i the culture
ol o ZQEIALY of SPREal ik GRERRERATY CRns i ELSRAE REOM: T . "2 G he
cul t ur pagidpRF 8idestribee abgvel hhtitidad tgpicalponcaae (wad aidnficdl htavit dhains, which

purification of the proteins produced. The expressed pol ypeptides can be
f ur t herard eagh peised Wit an identiralilight ehaimgUsoahibalcoilahenihhaierofmasizatiem as

pol yacryl am d | elcectrophoresi R n rnh bl.ot as In
one aspurpn PRI RN B T ARp i LRt i Bensay
quant i tdyméyyzeawkiLEABRVtIRr ii © e FOABATH: of WXih el Sntildge The ¥ saldidmbidbeyNthus
fermentation procedures are avail able for producti on of reconbi nant

pr ot ei mecludea tyje diféeaens heavnednaingt ¢ashof ehieh isttypieallt (baomgd|not be)pased gdfhaci ty,

pr ef erabl bqut 000 to,100 0 lite f.capacity. These .fe ntors use
agitat 3P “%/eﬁﬁ%?qﬁlegpééqabn'dllt‘:%cthrﬁab'}u(&g’e&%/%’?eiﬁ%{ﬂﬁhﬂﬂ P’vilth{ %U,ChégﬁggP%({yl SgI ucose
(the prgt@EdidindiRs HROIRNG! @k 15 M pRiencSORIHe-dFeleRt AR TERdiAL, AN thRftRE S
generally to fernmentation in a fermentor that is no nore than approxinately
100 | i taetibpdyrcan bf yomsiddared eapawitispecifindniaadyr diethers ¢anralspbeaaxploitediter t o
about 100 liters. .. In a fer tati on pracess, ..inductjon .of protein
expr es STBACr&ntiGlies.of the 1nyFeth SRS qrih SR Haipb YIRSl under

sui t abl@hrABEY.t TRO& tHeps indBBhER thedCR&ItiMus & Deons@ft REM 2Raigfto aont 180- 220,
at which stage the cells are in the early stationary phase. A variety of

i nducertegminmgs df@ vasieble haayorhdim thusenablngmoperrligho plsain and heaypicbgiad, as is
known in the art and descri.bed above. |1s may be.grown.for shorter

por | od & FF AP TN TGP o SRR o R R FOFo Rl BESis€ 50

hours, pRshiP USRLbSINGahc1ABing RENEEEoiIsNREILr itQRers aFEfufBYr R8citsRIbelow.  TO

i mprove the production yiefd and quality of the polypeptides of the
invention, various fernentation conditions can be nodified. For exanple, to

i nprove the pr r, assgnbly and fol ding of the secreted anti body
pol ypept i deé: (gfggfltcioaréf”avéctors over expr essi ng chaperone proteins, such as

Dsb pr ot ei nghE ReRAiMEREng B8R & LB AR thePFBGIN @mpTkRA deferibed herein
peptidyl prolyl cis,trans-Tsonerase wi th chaperone acti vity) can be used to
co-t r anaf by an alpka hah® @14 WS 4RBECT PSPl () 0oR 546 fdimsa cqledkcatlyopinc cel | s.

Th h . r ot el been der trated to facilitat h
fol di ng SRBNSH Fia FEr DRP e R o GUtE: BPoTar HePareBl euts e TOAPEARAl host
cells (’1%@?&&5@4 or néafl9 38nogendBu®popfitfdhs of hdtelcRdrid BRARulse@Egi ou et al .,

U S. Patent No. 6,083,715 "Georgiou et al., U S Patent No. 6,027, 888;
Bot hrmahetemddn@izatikt ldoma{r200€ )haje a Birohg prEfarence Ig5fotmingheterodimerRayan and

Pl uckt hun, .(2000) J. Biol. 275: 17106- 17113; Arje et al ., (2001) Mol .
M or obPBTodEETy o Bisasspect, te helpra ez uonras: gescibt feBreutfa
het er Okﬁgméﬁntp(fd%ﬁhg@m(e?W%ﬁ@ieh&’inte Q%@r 84134in@ bEaRsCh Rk YdilyorakhY

sensitive), certalin host strains deficient for proteolytic enzymes can be
used f domblieneps. eExarhplany\adptialorhicalPwterediampizatiomdsnaioe hie iHtstraitetsindagurbe

nodi fied o effec enetic tation(s)_.in the genes encodi.ng kno

bact ot P A gGAE B At SE R RS 04 Bt eSHPY MBI Ee By o 0E88d |

Pr ot eas, eMoflﬂ?)étﬂ?ﬁise V, Protease VI, and conbinations thereof. Sone E
coli protease- Iclent strains are avail able and described in, for
exanpl e, JolX, Kt XalX4,X(XF0) (FoRmola.I),Nelidre Acad. Sci. USA 95:2773-2777,
Georgiou et al., U S _Patent No. 5,264, 365; CGeorgiqu et al., U S Patent
No. 5,508,192; Hara et%1a$a hydporhohis aming asid residue 05 AsRaragings’ 7o (1996) .

X>, X3, and X are each any amino acid residue,
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In one enbodinent, E. coli strains deficient for proteolytic enzynmes and
transforned with plasm ds overexpressi ng one or nore chaperone proteins are
used as hwetowaBk®si n t he expression system of the i nveRCirars2010iop254Ant i body
purification Standard protein purification nmethods known in the art
can be enpl oyed. The f

| ] owi ng procedures are exenp|lary of suitable
purification procedur 4.lsfarhé’éfquﬁaltciaﬁ?ﬂl“%ﬁc‘aﬁ?ﬁlfﬁ@agm nity or ion-exchange
col ums, et hanol preci)gsi érﬁltkPﬁ'eeE&Vﬁﬁa?%ﬁﬁﬁﬁi‘ﬁo'dad%si h¢ omat ogr aphy on
as DEAE, )

silica or on a cation-exchange resin su chr omat of ocusi ng,
SDS- PAGRd tlerggosrdiddikedIcbaidemairecinpaihai hepad sepdatgd|FofmbarTht i on usi ng, for

exanpl e, Sephadex G 75.  _  In one aspect, Protein A inmobilized on a
sol i d phase (s ¥ze¥ 3 %or X st ah (Famua Burierecati on of the full length

anti body products of tqe.] ' . el j Jingell wall protein
from St aphyl ococcus au)?édgg\}ﬁﬁ(lﬂéh&&mn S v(\ln%cﬂj %Sfﬁj?%?r g‘%‘h‘f%‘f‘f‘g to the Fc
regi on of antibodies. Xi,nEnpakd Kts @¢ each(ah9Bdind aciti rewidel . Met h. 62:1-13.

The solid phase to which Protein Ais imobilized is preferably a colum
conprising a gl ass or Xisli§ ¢ hydrophieaminsrasidgiesidag.a49dy a control | ed pore

glass colum or a siligic hb,d_colum.. |l n so j.cations, the columm has
been coated with a red éﬁpa%h%’ﬁ e&é‘%ﬁ{}%{ erd(S) I?U%Pﬁagginﬂeglt%%npt to prevent

nonspegh bbth RAMAILIGR FIrmeRM s adH & tharV¥? &Qlﬂx_b@&é%@ﬁg?@éﬂiﬁ&%ﬂé &4 6
As the first step of purification, the Ereparatl on derived fromthe cell

cul t ur 8 aidh) chnsldedstibah aitrspeel fosl 08p g peeiemhediment nps bewiean A and@Bbi | i zed solid

phase to al lL.ow.specidi c Qi ndi f the antibody of  intgrest .0 Protein A

The ol L prteect B xeRsduEnudfe By bRy Rh e S5 AL S el BaTHe

bound tiRe {EnESdiicd dBNarain hRy&atd, Badiecalinot RARY, GfetsaffR)chlfe! aBAY,9h@de f rom

the solid phase by elution m%lo a solution containing a chaotroplq(l:? a)taent or
el

m | d dexenglenthe X3eadpXacyida¢saefitho fifst ceidpsiaos! domepinptedbagistresidedst and de,

but are , limted. to, Guanidine-HCl, .urea, .lLithium perclorate gini ne,
st AR SHsSRpESel BRseaac Lt doayn agasidie s Eh B S disambare of
whi ch af enheqRETERIICH @b YoAMA is AaSic rédidie, kXY BEtRHrsQRME¥d bl domakk dhi on
containing a chaotropic agent or mld detergent after elution fromthe

col um agdiaresidnAbButhes exempham Yhenwcond¢aikedichid demabri hastabasic residuaintthpddy post
elution and allows for the efficient renmoval,of the coiled.coil by Lvs-C
endopeeauendi tedfbriRgn ek aarbem S K kbR b aERefhghes

The veciQirs SORREAGR B, FSINRE AF the firdCddide cof? dbm@intandQhe X" MebRde bPtheone or
more of the follow ng: a signal sequence, an origin of replication, one or

nmor e rsedoad cgdedsoil domainhaneell agbesween theaXpesides efr the dimst cailed egpisdempni on

o e R IR oraht pefl) Sl o Rl ety Ko i BEst' O U5
pol ypeRbideci1pydA8nds SPEGHLIrEsiGhERY AP teSirkEeotied thR dbhaf iabasic@ésidie mat ure

protein or polypeptide of interest. The heterol ogous signal sequence
sel ect &XIs outhe lsecamdeoilbditoil domeindgan 2adicansddys, ondSei the second epidedendl by a

si gnal peptidase). by .the host.cell. In I ian cel| -expression, mamal i an
Si onal BeRinhadatisoat HIRRR ncksial B A Ry dte AEred SACKIBRE, (ho
her pes &irARbLE% 9ReSk R8I posRict AR @PfRst ah18edNA cbREd E3IFAoMAIAS H§BE I €gi on
is ligated I'n reading frame to DNA encoding the antibody.

used to ensure a parallel orientation of the first and second coiled coil domains.

The hydrophobic residues in the heptad repeats are preferably chosen from Alanine,

Valine, Leucine, Isoleucine, Tryptophan, Phenylalanine, and Methionine. Proline, while

hydrophobic, is in one embodiment not included in a coiled coil domain of Formula I or

Formula IT because the presence of Proline in an amino acid sequence can limit its ability to

form an alpha helical structure. In addition, in other embodiments, the coiled coil domain of

Formula I or Formula II does not contain a Glycine residue because, due to its conformational

flexibility, Glycine does not readily adopt the constrained alpha helical structure. Charged

residues that may be included in a coiled coil domain of Formula I or Formula II include

52



ii. Oigin of replication Generally, an origin of replication
conponent is not needed for mammal i an expression vectors. For exanple, the
SV40 ori gvo 20my3teopi cal |y be used, but only because it e®omtuskois/00ises ear |y
pronoter. iii. Sel ect i on gene conponent Expressi on and cl oni ng

vectors may contain.. eI ection o terne se| ect abl e. nar Kker,.
Typi cally&Bf-cAginne. §i n%n“cwa%wpgﬁae%%&ﬁlmc OBy PRGBS 2

anti bi % fifin4 %ﬂﬂesﬁ g%d a6l 11;&3@@9{&%& Rei mﬂﬁ%ﬂeﬁ sexate, or

tetracyC enent a OtrOp I C I Cl encl es ere relevant, or
(c) supply (ﬂolnts(lrmionmﬂfah Iaﬁﬁlb(&iyrﬁetsc@ball He&bh mafyru@ena cmd conl domam of Formula
2011/ 034605PCT/ US2010/ 002546 conpl e

sel ectil éhd 3 epidadecoid Jqmaie of Eo'alfllﬂg%t(é fﬁF‘raé'é’ta SQFQW&CH"'SFI Call HB%‘@"@é‘f‘]er@ t'l“ﬁose

cells tha ﬁéaeco%}'&&rgaﬁ 4 Alyedtt anskord tqp irhalaohﬂ}eearnahewgrgég@ﬂ@ Jproduce a

protein COﬂ erri resi S ance a survive t I on reglnen

Exanpl ¢ﬁst<h%awh mmi naerﬁec@ed &Sileld@0il Woenai R 1hke@so NeRoKE constary dophaanel i ¢
acid, and égro nyci n. Anot her exampl e of suitable selectable markers

for mattraantdady . sCHBof aseeandtheary @hﬁaw el'hedinkpgremay be @ diteetnink@ge By ps

o1 nas Sobbar R SE S s roPBh ad i oS o iy et PEPARigoRke] BB Gees,

adenosiidihifid AU BASK arinbidcii RGuélRe a8 @nstanBiegion) and to thoN-@xalmal end cel |'s
transforned with .the DFI FR selection gene are first identified by culturing

al | of of the athexrasfine asidsequenca(ecl thaceiletbeltibdamaiat. Eemlinkensambs loogr exat e

(MXx), I tiyve .ant agopj,st IIV\/n

W d t souBRIPY rgFEyEa o LR Ricer haus AR R By EbGy (R Bt e
def i ci @BicribBd RITHRr 86 WNdrE Yieden, But sHOHEadkBh tOQRMIr: heterodlmeﬁlctagid%@dtio\dﬁif% host
cells (particularly wld-type hosts that contain endogenous DHFR)

t r ansf dworedtirdyconstantmsgionshesck. wwqixemwh@q gerstay regiewsdi Ag safrh,adtrikbbwy
W|Idt e DHER protein cta rker _su a .
ani nogl BB EMYRP % ‘?Efi’%%cﬁo?r}%att‘?%@raé%lgo EXBry g&ﬁthggn §£FB{§P£"’8 CBSS? odimsnt PGt h
i n medidreGoBL@ieah DGnd 589hARS hAAs AORALIh ©F ckdiBpIsed, ectiebl £ 20, 25, 30, 35, 40,
45, or 50 amino acids in length. The linker can consist of, for example, neutral polar or

nonpolar amino acids.

B. Multispecific antibodies

It should be understood that the variable domains of such antiboaies can be derived
from several methods. For example, the variable domains of the antibodies of this invention
can be the same as existing antibodies known in the art.

A coiled coil domain may be used to generate a multispecific antibody (an antibody
that binds to at least two antigens or to at least two epitopes on the same antigen). In one
example, the multispecific antibody is a bispecific antibody. Typically, in naturally occurring
IgG antibodies, the variable regions of each pair of heavy and light chains in the antibody are
identical. Use of coiled coil domains according to the present invention enables the two
heavy chains within an antibody to be different, resulting in antibodies having antigen binding
domains with different binding specificities. In particular, coiled coil heterodimerization
domains on each heavy chain (e.g., C-terminal to CH3) promote binding between different
heavy chains. Optionally the coiled coil domains are linked to the heavy chain constant
regions by a linker that can be cleaved so that the coiled coil can be removed from the

antibody after assembly.
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mar ker such as an am nogl ycosidic antibiotic, e.g., kananycin, neonycin, or
418. See, for exanple, U S. Patent No. 4,965,199. iv. Pronpter conponent
Expr essi omoand/ck@si ng vectors usually contain a pronpt @CTiUS2010i082546
recogni zed by the host organismand is operably linked to the antibody

pol ypepti de nuclei¢c acid. Pronofer sequences are known fglr, eukaryot es. ‘
Virtual |y abyschgmang mpresepianen ohan exemplary bisnerificaghBedy, & a%helaclas%wsa mat el y
25 to r j i Lt L& IR :
Aot net L3 ERatP Rt HA0R, Ad BclliE kel SARRERL AL, Sk A G

t r ansciFigiré ®NThE ex@nYagebigsecifh atiGdBANIFigegi Dilsob@itginiNa iegerddémeriy coiled

nucl eotide. At the 3' end of nost eukaryotic genes is an AATAAA sequence

t hat m&gilb&he prsibeidymady &y congain ?ildﬁ'(b‘PnC%ﬂ?éPlWIS?Cl&aY%FIS”@ H-tepeingl toggagh of t he
coding s ence. Al of these se n [ i tablye] N

cukary ot it ral o En AR A AGERs BEG0E Kpda 81 ARSIl BoBns 11 om
vect or SnfibdyRIRo8 tHeatiBOS h£sek s alsembRit 'BYth ©€ thefRbv L@ i, thio¥x@hplaBL er s
obtai ned fromthe genones of viruses such as, for exanple, polyona virus,

f owl poispedifie antdhislyaldorapstain a k2234 muerow i tis hinge rogion terepeyclal laweC WO

0L RSN E e A  y  ELA

het er olyQOQig d BINRA ht1QHABOWRA N the hBavy dhAfh ’fmbiaht RERABL €r or an
i mrunogl obulin pronoter, of from heat-shock pronoters, provided such

pronot er s aMéhibotiip akémplaryantibotiy eontaint agedthtigyderesioves a Lys-Che early and

| ate pronpoters of the SV40 virus are conveni entl v obtai ned as,_an . 5V40
restr| COIGRPRRasE sAtagende et ResieRiohs R acdoagY 9T & PPy gy cleavige
replicaféQan viReddpeh®ds 8h %eeﬁmb;sdp&égmh@eruse& 08 sRiBIn Metan@aabaniy’ us is
conveniently obtained as a Hi ndifi restriction fragnent. A systemfor

expr es stamghOdgue ncenerameaniibodshiosteseroginanghether thoeianeamagiedviagersitesi(e.gs aas a
vector .is disclosed in U.S. Patent No. 4,419, 446. A nodificatign of this
oyst el CRgEPrIT s Heayags skalig e gy it BN 59 searervizet ev i Pefhee Rous
Sar comgye Y dkzdl (92001l RIdAV AR of tRPERIb0RIG DI upSEEEnSval BEhRICOIRY &l orethBhancer
el ement conponent Tt anscription of encodi ng an anti body

pol ypeptqudecasy hi gher eukaryotes can be increased by inserting an enhancer

sequence i nto the vector.,. Mn nhancer seqguences. are no nown .from
ranal | an g EREBET; B PG B boERE A SeeTRE Rng e PEpPOT ST i
i nsul i Wleﬁﬁp@ﬁ%rg (Y 8Qvy ORGn TRXs HRECAT d%Hﬁﬁpfﬁé VH QUiRc@pKMnY Akl fo ®8! | Virus.

Exanpl es 1 nc e the SV40 enhancer on the late side of” the replication
ori gi n hidge-QHD d@m6in) abdthecptrospneingvightishaaitdcks pgredtio tlemaimn Haxeh @ntibadies

pol yoma ephancer aon the |ate side of the replicati or.i.gi.n, and adenovi rus
enhanc &R D¢ Qt%Pé‘Bg‘fh&'iﬁ{‘?,renNé‘E‘ﬂﬁeé‘sﬁﬂl??p& ?Si%ﬁfﬂ]ﬁﬂrtgﬂgsscri ption of

el enents for enhancing activation of eukaryotic pronoters. The enhancer may
be spliced into the vector at a position 5 or 3 to the antibody
pol ypept i deen@edungedsegibedize, provi ded that enhancenent is achieved, but
i s generall ¥—I I oc(?ted, at a site g fromthe rom)dter.
: eterodimerizing coiled coil domains can also be used to generate one-armed
antibodies A schematic diagram illustrating an example of a one-armed antibody is shown in
Figure 4A. The exemplary antibody shown in Figure 4A includes a light chain (LC), one full-
length heavy chain (HC1), and a second heavy chain (HC2) lacks the VH and CH1 domains
and part of the hinge region. Both the HC1 and the HC2 include a coiled coil
heterodimerization domain at the C-terminus. The HCI1 sequence in this example contains a
K222A mutation in the hinge region to remove a Lys-C endopeptidase cleavage site, so that
Lys-C cleavage only removes the coiled coil and does not result in cleavage within the heavy

chain.
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vi. Transcription term nati on conponent Expressi on vectors used in
eukaryotic host cells will typically also contain sequences necessary for

t he ter mwatbom3edost ranscri ption and for stabilizing thecwRNA1080she
sequences are commonly available fromthe 5 and, occasionally 3',
untransl ated regi ons of eukaryotic or viral DNAs or cDNAs. These regions
contain nucll%ogf”é?é!%’égﬁéﬁ’ff’él QOPRHSet i bed as pol yadenyl ated fragments in the
unt r ansl at e gyl thMeRlodiferi ZAMNA RARAY Ay Al BOLIRAD Cn(MR JoklH!
transcription termnation conponent 1Is the bovine gr rnone

pol yadesipiixe©suchegiantiboddes(eW) Mdidkpesific, amigpetifie, axpispssitioyoneeartred, ali scl osed
therein. vii. Selection and transformation of host cells Sui t abl e

EQSL cdethered éﬁlibﬂdéﬁﬁ? lﬁgWBifChé‘ﬁﬂ“&@‘i regiop hemofkied b yraoaiugabem 2 AEPEKIT | nlcl ude
pr opaAerin T S ol S BRI ELS Bl St BPEOATRREH o ¢ Pl o

(ti ssuangbodiey Oherbage beaRMRady E1RiM EdiRtaat RERM(HC |rd P e®nefingis ef ul
manmal i an _host cell |ines are nonkey kidney CV1 |ine transfornmed by SV40

( COs- 7, montipaticrithat gHeys forapaingeridr (oneiotexgraggnt, vhee tixoather heagy chap| s

bcl oned f h | i ey .. J. . Cen, .
S6r g0 CrasaTyeeliRt el BRG] &' P R piensiRle £ ©
hanst erjs pyary sehlafié dfaghim (1%%&% hpelangle 8f a coffi@fied Matbody AradwnSai . USA

77:4216 (1980)), nouse sertoli cells (TM4, Mather, Biol. R;J)rod: 23: 243-
251 ( 1989y} 4Bndinkeyetapinmegntiwidy snql@les twr 6al-toigtivigavy ahaing ard grewiantigshk ey

ki dney cel l,s. (VERO 76,. ATCC. -1587); hunpn.cervical . carcing cel |.s

( HELA, ‘ﬁtﬁ'wc%‘j‘{m&l‘rﬁhfwg‘cﬁéi%?ﬁweﬁé‘%P§°@‘?%’<‘,C' &%@é‘%&ﬂ?ﬂ‘? BhEes rar
liver Gglh&v( Blindhas REFeoREatdd f2d éwb%mmgbﬂmoﬂ@dahﬁlé,ﬂh@%n).pgﬁ@]agg,L 75);
human liver cells (Hep G2, 'HB 8065); nouse manmmary tunor (MMI 060562, ATCC
CCL51) ;in TRAltgehtiw ankikodeconstruet, one gfthalighthyin gana@nt Sgions 3e®: beaop@rgateds?) ) ;
MRC 5 cells; FS4 cells;., apd human_. hepat o line.(Hep &).~, . . Hos

ol | 5 4 acTioug wepbai R pier HERRECE PIaEER f BEGe & K61 iscspihgel

vect or §0heftofiXid RRAYaRl PaYGd h@n and cultured in conventional nutrient nedia
modi fi ed a5 appropriate for inducing pronoters, selecting transformants, or

anpl i fyi ng tlhengpatisulenexaiple a dvmsdesicgod of dipuanibedy mayitie. m@lifiedikd ng t he
host cells The,.host cell s .used to produce an. aniibody of this
vent | B0 e RRTHGRBLEER Ao dedr SR ap s e Erets 6 alapi o
medi a SuchpAge it shifiddR (helc9tFdxic Nbdht iRihe BRBBEUY & onMBE icyidrdxidvEddn: itéel. gmm) ,
RPM - 1640° (Sigma), and Dul bécco's Rodi fied Eagl'e' s Medi um ((DI\fEM, Si gna)
are suithalshgarf of glyadsylatédhantibodich osty bealxidized, a.gadvith pamdatergxidizinghe nedi a

d i bed i t . th. Enz. 58:44 (1979), . .et al. Anal .
Bi oG herfriEs: DIEHT SEhjde Qi iansrains TG ™Y For Yo g SR 0w oLy 26
4, 560, GomrenQor 2:c}fodE 2zenVVOrROLLZMHAY im¥ife ﬁﬁ‘f@gas%%roﬁs Hayforited &atle Re.

30,985 may be uséd as culture nedia for the host cells. ‘Any of these nedia
may be lgilipgd, emmay bd rabicad ces slay jorahydrideseagonisstodiodh stable dreme dinkegds. f act or s
(such insulin, transferrin, or epidermal growth.factor)., salts (such as
sodi umﬂ\i‘m‘e@ﬁ’ ’d’é_,gr?:%ﬂscﬂ“lﬁﬁyt‘?f%ﬁeasgle'ﬂf _Claﬁ?j bﬁhﬂ%&ﬁﬁ‘g}“ﬁ’%ﬁ@?&_‘?@_ﬁch as
HEPES) a%ak]eﬂgaaﬁae,(@aﬁﬂa, BRI AR Q% 8RRy Mhlir e c 2By dnas (such as
GENTANh(C%I NTm dfug), trace €l enents (defined as i'norgani c conpounds usually
pr esentargdhydrazidd groopseapabktdf oescting t¢ fremniosalenoends matgagctraphdicggraepssen or an

equi val ent energy source. Any ot her necessary suppl enments nay al be
i ncl LaéauEedyIBEPBHAY ("ékeéé??@_sﬁ‘fﬂ%?ﬁ%ﬂ% PrafSediera B RShs B AL ski | | ed
In t?ﬁ Oeg{c;,k', hdIBforintlel Wnd LRI IdeONT) alRYChdFRnL ATARHEL WCE as Rloaditsnidee |1 ke,

are
and (iii) aldehydes, ketones, carboxyl, and maleimide groups.

E. Tethered Protein Complexes
The invention also provides protein complexes constructed using tethers, for example,
an antibody can have a tether that links the C-terminus of a constant light chain to the N-

terminus of a variable heavy chain. The tether aids in proper association of the light chain
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WO 2011/ 034605PCT/ US2010/ 002546 previously used with the host cell selected
for expression, and will be apparent to the ordinarily skilled artisan. ix.
Puri fi catworroofozagesi body When usi ng reconbi nant teebmiusa@s/001she

anti body can be produced intracellularly, or directly secreted into the
medium |f the antibody is produced jntracell rly, as a first step, the
part i cap%lfh@ heay fhain Giet fstocksen of dhe Qélmcﬁw%ﬂ* ‘%FQSWWE@“ rehicledyed, for

exanpl ‘? ?)Cesrﬁltglﬁ' ft&gé‘lreh%tﬂ% é}’éa'hrb@ 'ohgt Eédo\plth %\h@ﬁﬁoﬁtrﬁeﬂe@gal%‘f]& n‘gs are

secret e Ium supernatants om such expression syste

gener aldbmafnl asescAbakatiovat Adsctismagc diagamref a1 edelniplay adthabd entiioayei n
concentration filter, for exanple, an Amcon or M| Ilipore Pellicon
ul t r af CPRtARMNGHCQilecoil As W@@s@gwﬁrﬁ bihegesiptasy artiodsshoyy iBiguicd uded i n

any of L1ici (04,6 aakath SEERSCHSnd N Pl REO SOLYRIS SO0 ARLIRIRE LifiSolraY be

i ncl udé pr event ious  cont am nan

ant i bodyCcanPDERy.i Déthred padirsllids' @i al SdbeC@hnbBucténoken it tdrhen llighﬂéhaufsor
exanpl e, hydroxyl apatite chronat ogmpi)hy, el el ectrophoresis, dialysis, and
af fi ni epd/eheunapndeaprahaing dmthgfoxie eniitodit HEH apAHGReaniain K 3X2¥ er r ed

purification .techni sui t abi Yy rotel A as . nafflnt l'i gand
Fopena b TR Eeighl® by ER Lt Corfop b Metals s S HbibhY  har 1
presentbowe, hiReRBs tARAYcoiIMeir&dithefiz&@dh &ﬁmﬂﬁ@ﬁk th&r Pukeihini.ant i bodi es t hat

are based on human yl, y2, or y4 heavy chains (Lindmark et al., J. | mrunol.

Met h 62 1- The @ddigah )of a peigtasiimenizing domeonteeridddredantibpdy mﬂmslebru@mg/shes and

f or VBO J 15 986 The matri x to which
the of PRIl R Bhaif camp BN Retrtr e Suf CERPL BB S eintBie ot her mat 11 bo
are aVﬂbh@@in?erlz%&h@ﬂqdu%ﬁlcbh‘lp&txép| Eld%lblﬂ@lserﬁ&ﬁf'm@ﬁ EAUrE el1® &queh% ass
or pol y(styrenedivinyl)benzene allow for faster flow rates an short er

pr oces spanghe drstance heitveem thedd-terohnesvefdhev aabdgyhgays ehaimfasd ¢het Gaeramnuholdy

conpri ses a .domai.n, the Bakerbo BXTnr esi.n . T. Baker .

i 11 1 DEsaRg g FRRD s DI Ao BH i aHow dirsBE GEET Fight pr ot ei n
purifi erdihMBaviURAiBRsddiafdn Baddrk @lﬁbr@éhcﬁ@h't@{3re%§thﬁ!&9&1aﬁpés§66]amﬁqt(ﬁ‘@nm

preC| pi tation, Reverse Phase HPLC, chrormatography on silica, chromat ogr aphy

on hepamonlaSEwam@SEEMlmhr withtadgrapbljaiotp whichni ismobtetheatd) on diechamgle resin

h t i h t of SDS- PAGE d
Smoni S Gl EER i B R sePO PN B i B RGE o E¥bTnt | body
to be rerAMRLEES the constluﬂ IPJ'H?cl@dmpsdelWlmafei}%mt A%ﬁd@ﬁoﬁ@§;ﬁh?§$odts

recovered fromthe solid °hase of a colum by elution into a solution
cont ai Ai3dy Ia tblvastmplei @teat@pershmdd bmabdutc?étaemgeratlds lix enpihato ppahihe disspice

ts and nild_ det t o t |imited Qu HCL,
e, - PRORFRICNTETERE o Granie hee RibuiRamn % SuttmitGuniuft adticy feht

sul f at @jain T‘I“ﬁ@arstaFEé B&O«ee@mé G Y@nﬁ&ﬂs%f%é‘&%l%@{rﬁ%?e%ﬁ/ a(ﬁ%ﬁélﬁ t%ﬁnﬁh@s oftl I of

whi ch are commercially avail owi ng any prelimnary
puri f i detvaorablethep(ysihairt ¢em dﬁfmt luﬂtwecmmpfqogleagnd He lemgth lobdyethdr theretresan and

cont am nants may be subj ect dto | h obic.inter ctlon

e e R e p ey Tt gt PP by 2nd 26 SRNSre LR 15186 e estgd g
prefergpl )(n &l Qr @B rads 15099 §rﬂlnto K MNCROLfradHvENSA ¢&h&- ma>f Jeﬁﬁhﬁﬁ@;%leoang 25 M
salt). x.  Antibody production using bacul o virus

not form secondary structures, and for this purpose a tether containing Glycine (G) and Serine
(S) residues can be used. A tether may consist solely of G and S residues, but also may
include other residues, as long as the tether remains flexible to allow for the assembly of the
light chain and heavy chain of the antibody. In a particular embodiment, the tether contains
GGS repeats (Figure 5). For a tether of 15-30 amino acids in length, the tether, in one
embodiment, contains at least 5 GGS repeats. An exemplary tether described herein and
having the sequence of SEQ ID NO: 14 contains 8 GGS repeats and contains an additional
Glycine residue at both the N- and C-termini. Other exemplary tether sequences are show in

in Figure 7B and contain either Furin or Lys-C endopeptidase cleavage sites at their N- and C-
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Reconbi nant bacul ovirus nmay be generated by co-transfecting a plasmd
encodi ng an anti body or anti body fragnent and Bacul oGol em vi rus DNA
(Phar m ngeoRoimiecoan i nsect cell such as a Spodoptera f Pragiyseridaozses |
(e.g., Sf9 cells; ATCC CRL 1711) or a Drosophila nel anogaster S2 cell
using, for exanple, lipofectin (comercially available from GBCOBRL). In a
parti clB¥lexanpl e, an anti body sequence is fused upstream of an epitope
tag contained within a bacul ovirus expression vector. Such epitope tags

i nclude poly-H s tags. Avariety of plasm ds may be enpl oyed, including

pl asmi ds der \®ealage By corarendiliakérysean@ickabl e pl asm ds such as pVL1393
(Novagen) or pAcGP67B (Pharningen). Briefly, the sequence encoding an

anti body or Once p gEeiRtcomplaxas RSseaplesh theisitier may npyorrerRboraayingd ppgean. if
conpl enent ary. 1.0 t *and..3 . regions. The; b’ i i rate

1 anki e Retee Par ol R Pay SRl s Eioung RLISTEn B bl 5 AR,

di gest qgip¥dy Redueacs @he 6t askd 8Fémbed ihenetBerZ \STBSlad N Ahé ubitdddtelds alRb @ot he
expressi on vector. After tranfection with the expression vector, the
host cddrger iequiged orgehe atibsyly hpebsenasisantded st cap-adsog Hydesiged, Dgclegred t he

rel ease{.d v'hr us.i s, harvested and used for further anplifications. Viral

i nf ect ifOM BRAWIEWei n expressi on nay be performed as described, for

exanpl e, byfQuRey AliRYstRiesahe 10cRRSHO K ripSarf ¥RAGHRIsQBs MELltes as fellabar at ory
Manual . Oxford: Oxford University Press (1994)). Expressed poly-Hi s
t agged liakdrisbquipce tnat joesthp goipadr ¢dfil todhe asrbody.afpgencradyclogvage sirpsliathe af finity

h t foll . t t .b d f i t
o1t oo sifke R dRe e onaiR e eGSRy P P BB sp A RRESEP RIS 517
(1993) )antitﬁfdgéé%déncesﬁt%r%%sg$om€\l=/|fe%%@o§{_é?égvhe a8 Q6thkNaré PohERt AQIeabndd er

(25 nL FIEP H7.9; 12. 1 nmM EDTA; 10% gl ycerol ; 0.19% NP- 40;
0.4 M KBijor adimiiersgamiecdly esllocaiied et the N-ROmsmsef dlee lomkerr sequelere(os epilesbgady oar e

| d trifugati d t tant .is.dilpted 50-fald i.
oad nd" R GROd a9 eh Ao ) Montenoth B S fiblunts Tisonesbll,
filteregd ] REQUENLALRKkA 3 aea\feidldsﬁfg-Lﬁﬂhz&cﬂéﬁﬁaa@eﬁégw e]gg difdrebic08BEhEi al |y

avail able fromQ agen) i1s prepared wth a bed volune o nm., washed with

25 L ¢f-temmimes pf tactoagjantlhicbyyathadh)wibese@&nng obthe lapabiddygméay ifidedrto b¥he filtered
cell extract is |oaded gntg the colum at .0.5 ,nL per S

2011/ 0PRSS FLRITLBY D fg_ﬁ@emlﬂiﬁeé}’eaﬁ%e WP ufi %XE"RR&s‘%?SHC‘BBHbOé‘é%W‘HB A280
Wi th | gaglL Bhilidhidta LiRIne W kiehiRSd Rbidn 8 Gh! AMniGO(d. £CKROPAT Radt Ahk®erindNext
the colum is washed With a secondary wash buffer (50 mM phosphat e; 300 M

NaCl ; k@gengl K229 |EU) kudb&)ng sieieohinedxatnpdary enselidsfdeseriied hgoumd pr ot ei n.
After reachi ng Anci baseline again, the coJum is develqped with,a 0 to 500
T 1 1 QU G SHET G oS 6 SO WAL 0 AR PR BRs are
col | eCtd%rélﬁQle%O@éeéaé@ﬁtsQ}’e HeRAGE; adinthd MQEntRdr2l Ni ng or Wéstern bl ot with

Ni 2+- NTA- conj ugated to al kal i ne phosphatase (Q agen). Fractions contai ning
the el uted Hisivege afggeido aoidisbqubnces & paoaiuba shewdis diandyrden thegart ast canoadi ng
buffer. Al ternatively, E]gqr?'h‘f'cation of the antib}]pdy can be perfornmed
usi ng RGNS CORYBARE §?V§§th F(?ﬁ‘éasgf” PN UBIHGSS B THEEARRIE, A BT O N A or
protei fifar 1ER8 TP BtQ)Ifon udid aﬁ@hﬁcppﬂs HdRk. 'EiEﬁl'b?a?& eidpepeddsecover ed

fromthesgﬁ phase of tﬁ[({a col um gy el utlgn into a solution containing a
chaot r emlhaeagahdutdimindtiod, Het-€r 4epHN, AEg €N & 1GIu-€hddrompine Gagerases (avediant | d

detergents include, but are not_|I égé} d to, Ggani dine-HCl, urea, |ithium
percl orhubtiligingt i n@?teﬁﬁst ?‘ﬁf?{e’?a’ EigB%ﬁCB_HC odRe vV ?tg'ﬂFPé‘ft‘éz)s,e)’T\Ae_en_,
Tritong,andiNRe A4r vats (1RimaMthfdv3LE 8 55%5,%&1%10%3@&8%,%'}’%10t[9p81@t i mzed
purification technique e particular purification approdach that may

be usedrypa, pepsih eahdgmiphing alhbwhichgraodmmedialy dvailstiewng bebovBodboinged coi |
cont ai ni ng antibody | caded onto a Protein A Sure) co umlls%te 4 C

Col unm Niagghaa Jihernapeantlic op Nﬁw§ngl@?d13/50h1:1si(- ?I@%’-@Zf@ges HShe ST

of Lysine residues, V8 and Glu-C cleave at the carboxyl side of Glutamate residues, Arg-C
cleaves at the carboxyl side of Arginine residues, Asp-N cleaves at the amino side of
Aspartate residues, chymotropsin cleaves at the carboxyl side of Tyrosine, Phenylalanine,

Tryptophan, and Leucine residues, and trypsin cleaves at the carboxyl side of Arginine and
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Sample eluted into Tris pH 8.0 (200mM) plus Arginine (100mV) Sanple pH
adjusted to 8.0 and cleaved for 1 hr at 37 C, 1:500 wt:wt LysC Sanpl e
concent r avedougizm@sl m mAbSure resin/ 10ng protein and elparas2emoems¥si s/ Arg
buffer Sanpl e Loaded onto S200 gel filtration colum in PBS + 0.3M NaCl+

100nMM Arg. Col | ect fractions, pool & djalyze into PBS ln addition to
Ar gi ni nlgSingrepigueeh A6 dgAvEd dhfedpiroge! eﬂé“‘t?@t‘ﬂP%é‘Hr‘%thyFP&e(%%leb‘gg% in
t he aboyg. i.fi I, Q1 DY » t LAdE t.el tep
i ncl udggéﬂgrg‘%’;{%gﬁgf Ie}lll?n %}e(fo)lc(t?% %ézaﬁf'dpﬁ%?ﬁgf,h%h%@é% lsis{%'ﬂl%%q%er clorate,
Hi sti di @ protb¥i{ sedyaitabitofiesythe suanfificayers Tween, Triton, and NP-40, all of

whi ch are commercially available. Diluting the antibod

WO

2011/ 034605PdEmapelyey oties2slinksranay begleaved hroaba aliomlhésiag Arhemidpisechgent
s NpE : Fon SN . AN

o urm- AT Bk AR g Rl LA BTN B G Bin DR REBOE L P00 o

el uti omyanrdyRidiens uked td deavelthé Gitentnd BARtdtoh pidieine Sdvieed Glgdihe By Lys- C
endopepti dase. 1V. Conj ugated Proteins The invention al so provides
conj ugahwdragingtresidues 4 81§ paateiomiay geadeld bernnitbsdite svaid flagmenbep Hiewgaless (f or
exanpl e, "antibody-drug.conj tes" or " ADC comprising.an t he

ant i bodi es %erfp%Se‘ghﬁ'gﬁllgpﬂéa?galﬁsée%vecp&p flé)egb%% Slarégg'rl] ¥ hnlg[rglﬁ a}éhﬁobody, a

t et her ega@plel RQGIWYoroQiccHimaRldIQNLY aiThe €-REANAHAE of PryphsphaR tdtadirs descr i bed
herei n) where one of the constant regions of the light chain or the heavy

chai n | Shesbier atyalt, EdochgmastohBrP@al-50 @0l Bublemesueriniyudoandsiapegsti ¢ agent
such as,_a chenot herapeuti ¢, agent,. a rowt h inhibj.t.ory, agent, a
toxin (térf"_&d_,e ag‘)? Cé‘??i’?ﬁﬁ#’?é%felr%’%iﬁd\%g&u&%tww rf)s\’i\%{eé_r ?%?(?Alélﬁ[ﬁ al, plant, or
ani mal  QfbiBioByan®bedoRIMBNbBolzARSHREPhin@ mAy bENcaas Lick e h pRIGRQL (He2e- . @
radi oconjugate). In particular, as described herein, the use of coiled coil
domai nstemmadIsal of e ystenest residué (ieeof. 2.abPi0B3MR 3. cont ai ning two di fferent

heavy chain ht .cha{{ns. LC1L and
i Jelf

s, (HC1 and HC2 S |l as t different |i
LC2). An i mﬁjhgl&%l?f _EFéléetrén%yoﬂ§cE ﬁ%&@g@%ﬁﬁﬁéw RS thdts LT erein may
cont ai “L;kﬂ@-&rgin%é)l% Eyﬁﬂ@ﬂ%sziﬁ@ Bitd)9 FHn@ b Othadt AeNLtaARIbasRGiteNarekn@Wh)n One of
t he heavy chains (HCI or HC2) or ‘only one of the light chains (LCl or LC2).
Al so, bhibcausel inhlude nfouercaraple LN srgnineiteaiceconbertasy (Chox et alad Bt 26%: 1 Hxdded to

only on i r Light.chajn, the amount of the cytotox) nt .ng
i i <Dap L0068 and sEtuisi R piondoe e SiorED “SAHTR CeE Phdan st PGR®
ant i bodgcliay i 11915 ep&YiOBINdyAIRER Ahd BtdRSHEAHRKOALY) fieavye, @rd Pehit, chai ns.
Reduci ng the amount of cytotoxic agent being adm nistered to a subject
limts Babe®agm, FLoMudlEf ecl.s IBE2G61382&3+3022% (2009)kyt ot oxi ¢ agent .
Proteins are also known to auto-process. For example, the Hedgehog protein is
processed at a Gly.AspTrpAsnAlaArgTrp.CysPhe cleavage site (SEQ ID NO:20) by a
proteolytic activity within the protein. An autoproteolytic cleavage site may also be included

in a linker or tether sequence.

G. Other protein features

Proteins according to the invention can include sequences from any source, including
human or murine sources, or combinations thereof. The sequences of certain portions of the
proteins (e.g., the hypervariable regions) can also be artificial sequences, such as sequences
identified by screening a library (e.g., a phage display library) including random sequences.

In the case of antibodies including sequences from different sources, the antibodies
can be “chimeric” antibodies in which a portion of the heavy and/or light chain is identical
with or homologous to corresponding sequences in antibodies derived from a particular

species or belonging to a particular antibody class or subclass, while the remainder of the

58



The use of anti body-drug conjugates for the |local delivery of cytotoxic or
cytostatic agents, i.e., drugs to kill or inhibit tunor cells in the

t r eat mentwof2otze@s (Syri gos and Epenet os, Anticancer Researsed100025605-614
(1999); Nicul escu-Duvaz and Springer, Adv. Drg. Del. Rev. 26:151-172
(1997); U S . Patent No, 4,6975 278) allows targeted delivery of the drug

moi et y Chen{s) hsolfigr}tlc&hwltmba@@lqgapéw CUTSSRANARG TAUENE? &) #ntibipdics dedyRd eni ¢
adm ni i : j 119 sHRARARPt abl e
evel s TPt pisifer3peliRESTANERY WIALRE: HHBaPIER, Br TBYALE U el R HHRRRARP 7,
el i m naff esth(ddaibdides) pedvidéd thal thag exhibivilie debired bRdSEpic#ASH GO U3 M tigrt Nidor pe,
(1985) "Antibody Carriers O Cytotoxic Agents |In Cancer Therag)y: A Revi ew, "
in Monded1emsl7; apt Mosidsoact ak4Progi Nathdic@d) SuntS & §1:6%dr688s I PoAN-i v A

ot o1 ekl ey BRerdiloBRlus ULES rBYE KA L bioBhEtRon
pol ycl an@dhumah cbgsiirgsegdes. nonocl onal anti bodi es have been reported as

useful in these strategies (Rowl and et al., Cancer |munol. |nmunother.
21: 183- 187 (Thegbimeriyniihedigs ean ppfianaby alsade hbewaniaed” anebadighorhjeh gontain

doxor ubi.ci n., et hot rexat d vindesine (Row and et al_ .. (.1986). ).
Toxt ns Toi sHEueet RS Pl IR bR o8 Bl u e St ST PMAR s

di pht hfhﬁhﬁptaﬂﬁbéﬁieﬁ‘r&ﬁ%ieﬁt%tiﬁé%ﬁliﬁklzh@éh rebi@ies frénfiRl HypBhASBIE eediokbN@esuch as
gel danamycin (Mandler et al., Jour. of the Nat. Cancer Inst.

92( 19) radpignt]Bs tepl@ed by residued fiom ahypgrvariagicoggiparsf @ ngniianancpesies (denper s

10: 1025-102 2000) ; Mandl er,.et al .,, Bi oconj te Che 13.786-791 (2002)),
ayt andn iy e ra L. Sqbeil erthoggnmaBia it e fing Wi es i ATl

93: 8618p&6Rdty( &ﬂﬂl@t)y? andipalifityl. AR e8Ale GhdlarceOdniwdk regiSRIXO refi88es T8h2928
(1998); Hinman et al., Cancer Res. 53:3336-3342 (19933). The toxins may

ef f ect humen imoynoglokulin anedeplgeeddtyatoirrsspdnding ronbjumarcieaidiesrsburhermeicng
tubul i n bi ndi ng, ..DNA bi ndi ng,. or topoi Sonera inhi hition. So t ot oxi c
drugs Pumings? Buithitsdl codpriEs R IR ABGuaR L PsrdPien gl b

ant i boghegordf aMivd®l ThERCABAiftatidridaRdade to furthéNRRE RAKIRIAS PelforrSRE! In
useful in the generation of irnnunoconjugates are described herein (e.g.,
above) gemnaly thethuozdniagd aotibedy widldomsprisadubstargiabimiel of heleassfone hand typicalle used

i ncl ude di phtherja A chain,,ngnbi ndi ng. actjve fraqgnment.s .of diphtheri

toxi . ERGRERPIE R 1 v PieB AR SRHEALS LT 5 RRERFiSy EdodpROBRToR apr i n
A chai Ry (HRESCE héh-AuGRRiMmuAdRbBuIRAd 41 oAhsstama@% allvtdhé FRE @kc@hBs of a

di anthin proteins, Phytolaca anericana proteins (PAPI, PAPI|, and PAP-S),
nmonor dihoeag amanbglabulihsdguense, Tdhehumapized aniibgdysappiaoaity also vill cempeass &

i nhi bitor el.oni m t ogel | j restrijctoci henomyci n,. enonycin, and the
{11 cot sehBaosglan ihelSkeddin Cotran! Eatih ErelicHSHar S5aTUTHS. A Vari ety
of _radlimﬁb%gsai@rﬁoﬁuﬁhér&mﬁsfssé_e TbAS RaPANEhFOD 194221 885 Q08H); Rieh@thnn
anti bodi es. Exanpl es include 212Bi, 131/, 131/n, 90y, an ,a 186 Re.

Conj ugat ds Nefture 382 3@81338 Y98 darchRrestexCarr Qe riitrust. Biok de593si%d 1992)ar i ety of

bi f ti I tein- lin t h N- inimdyl-3-(2-
o Lt ool BEoL oL COUPLLES BOaL 3, uch 85, ¥ secl Sl ke,
deri vaijiivRiace intdMit 4R8S L Souitcd FUER da-HInEBL Mtes@fdRhihifhRiddGld redfduby e

esters (such as disuccinimdyl suberate), al dehydes (such as

gl ut ar atedgtepdeferreits anZingortt oempdugndshich achtypisally skémfram alohmpeoy variable
hexanedi am ne), bi.s-di azoni um derivatjves (such as .

b1 5 ( p RO URBA G 50 OB ERPGHI TR e ToL 08 yrametned of Wietr 284 681 uene
2, 6- di LY NRHE) o RNHaRFS3IALEI X624 | 1986} TG ARALRES, NAUEB1S323-327
1,5-difluoro-2,4-dinitrobenzene). For eXanple, a ricin inmunotoxin can be
pr epar €P8&33; \dabagyichedali,ibcldncef8% 1634-4536 (1988 B nizyesub36uli6d 8odeh®E8PRs or

Car bon-_14-1 abel ed _1- i sot hi ocyanat obenzyl- 3- net hyl di et hyl ene
triam GEPRsNEReEsifer he coresRD ?&Aﬁqqegceérpjf@ mﬂnﬁvgeﬁa 5 gnglyesHes or

conj ugag i on.:0f r.adi i de. . trich i
2011/ oaugRu BBy S e iR ST s Pk R RSP Rt body

and oneutstantall e lessredah amihtecttHuendnovariable doutiin bss een abbstineedrby the,

mayt ansi noi ds, dolastatins, aurostatins, a trichothecene, and CC 1065, and
the deFPREPPIEEE SFAUERRSIEOMANRshyRal sPssife InoBracTicse Rympanized %ntgogagéare

cont e”ﬂ"p%aﬁ? hdfifafilafltibodies in which some CDR residues and possibly some FR residues are
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I . Maytansi ne and mayt ansi noi ds I n sone enbodi nents, the

| mmunoconj ugate conpri ses an antibody (full length or fragnments) of the
I nvent i orwoanjugatoed to one or nore mayt ansi noi d nol eculP€F/US2010/002546
Mayt ansi noids are mtototic inhibitors which act by inhibiting tubulin

pol yneri zati on ine was first .isolated. fromthe east African shrub
Mayt en§¥b %‘é‘f‘?%?&rf(slgﬁugs ?rp ogRYs 5‘?58960%fi§‘“t‘b§81§§equent ly, it was

di scover ed tﬁa@ h%‘éétoi"hﬁ'mgﬁ SR S dGthSifls %@ﬁi}ggnﬁ ABNEARS k0L d 1§%r%sthe

mayt ansi nol mayt ansin esters Pat ent "No. 4, 151, 042).

Synt hemlumamzyd amﬂjdalﬁ)ds 1@ﬂéi"ydﬁipbbtaﬁtlwGaiuaﬂdnwgealoﬂlgu@a:cbhhmgm)fthas@cdisic| osed,
for exanple, in U S Patent Nos. 4,137, 230; 248, 870;. 4, 256, 746;

4, 260, 6best-Tu” mthodg the saquenge obthe vanelzi?dememqf afodenigptibadysgscrsgesd

4, 309, é%%,hsﬁ‘[hé?’ g‘ﬂ?ﬁrg i]igra.rf} OI?’ @0\9@ Ru mzAi'n g&r?ab@@-&omam%g&ue%égs. 'ﬁhe%?txjrm&géquence

4, 361,
that is closest to that of the rodent is then accepted as the human framework (FR) for the

humanized antibody (Sims et al., J. Immunol. 151:2296 (1993); Chothia et al., J. Mol. Biol.
196:901 (1987)). Another method uses a particular framework derived from' the consensus
sequence of all human antibodies of a particular subgroup of light or heavy chains. The sarﬁe
framework may be used for several different humanized antibodies (Carter et al., Proc. Natl.
Acad. Sci. USA 89:4285 (1992); Presta et al., J. Inmnol. 151:2623 (1993)).

It is further important that antibodies be humanized with retention of high affinity for
the antigen and other favorable biological properties. To achieve this goal, according to an
exemplary method, humanized antibodies are prepared by a process of analysis of the parental
sequences and various conceptual humanized products using three-dimensional models of the
parental and humanized sequences. Three-dimensional immunoglobulin models are
commonly available and are familiar to those skilled in the art. Computer programs are
available that illustrate and display probable three-dimensional conformational structures of
selected candidate immunoglobulin sequences. Inspection of these displays permits analysis
of the likely role of the residues in the functioning of the candidate immunoglobulin
sequence, i.e., the analysis of residues that influence the ability of the candidate
immunoglobulin to bind its antigen. In this way, FR residues can be selected and combined
from the recipient and import sequences so that the desired antibody characteristic, such as
increased affinity for the target antigen(s), is achieved. In general, the CDR residues are

directly and most substantially involved in influencing antigen binding.

III.  Vectors, Host Cells, and Recombinant Methods

For recombinant production of an antibody of the invention, the nucleic acid encoding
it is isolated and inserted into a replicable vector for further cloning (amplification of the
DNA) or for expression. DNA encoding the antibody is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of the antibody). Many vectors are

available. The choice of vector depends in part on the host cell to be used. Generally,
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4,364, 866; 4,424,219; 4,450, 254; 4,362,663; and 4, 371, 533.

Mayt ansi noid drug noieties are attractive drug noieties in antibody drug
conj ugat esoketzn3s@st hey are: (i) relatively accessi bl e ProTArSe@ane2shy
fermentation or chem cal nodification, derivatization of fernmentation

products, (ii) anmenable_to derivatization with functional groups suitable
for comfeigded eﬁ(h“? psdﬁﬁﬁf EitheT RERAEY L5 9rieY W?‘ff‘k@F%ef?‘ﬁ;Y MRt %Ol i )
stabl e ;| a ' dy k) WY [ | ell lines.
munod RGBS (A ycast)intiel TR SRR B OOk o HOBEIAE ! e

t hei r toAganaspes)briginudewilt be dpetiasddhaticonstax aegidmes, ofiany isoBypeRah detuséd Kor

5, 208, 020, 5, 416,064 and European Patent EP 0 425 235 Bl, the disclosures
of whi dhis RrEpopeirdydiag leGJEM;s Igfcleth aprdighicanptanpregianscand thatpugh capstantpr o¢

Natl. A Iy X - cri bed i mmunoconj ugat es

conpri ggﬁgnsacgﬁr%?togﬁﬁ? noi%ééggﬁgﬁlépgé%%algﬁeﬁ%d to the nonocl onal anti body
C242 directed agai nst human col orectal cancer. The conjugate was found to
be highly cytotoxic towards cultured colon cancer cells, and showed
antitunor ack Genesating aptihodiesusing praiaryetichestsedsy. Chari et al ., Cancer
Research 52:.127-131 992) describe i munoconjugates in which a

mayt ansi noi & i/égtof:fi?ﬂ(sflfg 5%3’8 via a disulfide linker to the nmurine anti body

A7 bindi ng tr]yHicRBEidQ&RUeteh eABHi BOPEINpERIde €bmpEhdntd oftBS antiodydf almedt her
muri ne nonocl o}?gl anti body TA. 1 that blp%%? the 1-[ ER-2/neu oncogene. The

cyt ot ostinsintign odn béebtained upng swndimdapeprelynjnideshaignas Pesireddolynugleotide on t he
human breast cancer. cell, |i.ne SKBR: whi. ch,expr.esses X 10 . f
ant 1 genEaparesaBry oo L Ay EaiCpL e PO CRBUERE et shedon{Hiibgmae 1 ace
20117 03460 SEfedrh WP PoBéo1e6tidesdad e 8 yMhefidddalste Miclestige BydiResided of PERf I ee

mayt ansi noi d drug, whi ch could be increased by increasing the nunber of

mayt angéahoiquesroDaeavtisinpdrsequenicpoencodvigdbepdypephideside ingyied P oi d

conj uq%c%m rllr(l)a\t/r\ff\ gec':tgy\éza%xglte% .rgplﬁ:xgir?é gr)l(cl g)!;;[ré/ssf.nrg] hme?glbgous polynucleotides in
prokaryotic hosts. Many vectors that are available and known in the art can be used for the
purpose of the present invention. Selection of an appropriate vector will depend mainly on
the size of the nucleic acids to be inserted into the vector and the particular hoét cell to be
transformed with the vector. Each vector contains various compoﬁents, depending on its
function (amplification or expression of heterologous polyndcleotide, or both) and its
compatibility with the particular host cell in which it resides. The vector components
generally include, but are not limited to: an origin of replication, a selection marker gene, a
promoter, a ribosome binding site (RBS), a signal sequence, the heterologous nucleic acid
insert and a transcription termination sequence.

In general, plasmjd vectors containing replicon and control sequences which are

derived from species compatible with the host cell are used in connection with these hosts.
The vector ordinarily carries a replication site, as well as marking sequences which are
capable of providing phenotypic selection in transformed cells. For example, E. coli is
typically transformed using pBR322, a plasmid derived from an E. coli species. pBR322
contains genes encoding ampicillin (Amp) and tetracycline (Tet) resistance and thus provides
easy means for identifying transformed cells. pBR322, its derivatives, or other microbial
plasmids or bacteriophage may also contain, or be modified to contain, promoters which can

be used by the microbial organism for expression of endogenous proteins. Examples of

pBR322 derivatives used for expression of particular antibodies are described in detail in
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Ant i body- mayt ansi noi d conjugates are prepared by chemcally linking an
anti body to a maytansi noid nol ecule without significantly dimnishing the
bi ol ogi cawvoaetosiudoy of either the antibody or the maytamsirruseaomolsecul e.
See, e.g., US. Patent No. 5,208,020 (the disclosure of which is hereby

expressly incor ted r ef pce). An average of 3-4 maytansinoid

nol ecul €SS e g%é dmﬁég%hﬁ€%§8§9 mol ecul e has shown efficacy in enhancing
cytotoxicit unction or
solubility él?%%lh@ﬁ ﬁﬁtagog‘%/é,térgt}eﬂ)toug# %@gﬁédﬁ:ﬁd ér%ﬁje)cgﬁ% ﬁo}% E%ﬁf}n/ ant i body
woul d kemepitiisie twith the hestainr@rganisoih oxi bd igeday erantfbmingeecabrsniakednatibh body.
Mayt ansi noids are well known in the art and can be Séhthe5|zed by known

t echni quilisthese hostst dioe gxdmplm Mtqmoahamﬁhé% G§M ATabt wben@hmﬁ Ids are
di scl osed, for 208, 020 n the o

pat ent STAKNE H5sEAPERRC sl Ttk SO eV g P ErhEBEnet cpiEh ASr

mayt ansipnoipdezare mayt ansi nol and mayt ansi nol anal ogues nodified in the
aromatic ring or at other positions of the maytansinol nolecule, such as
vari ous maytlmskpsssies veater, of the invemher elam:emnaswtwq orahorg pgeAlss-clstronn i n
the art for nt.i bod t.ansi noi d cop ates, includin for
el SurLoLaoE PGt Tl RiPHE By NI sy E B et 0 425
235 Bl redddbly s8hudice loc@éﬂ%‘étr%f?ﬁ & égtré@%a@%dﬁﬁggg%’exﬁ@%l%s Pat ent
Appl i cation Publication No. 2005/0169933, the disclosures of which are
her eby Resdargs®l proinnteoy qurcatlﬁﬁhlb}ntcr efeclescs mdﬁtmbl«b@ntycmytuamsr Aaiidducible

conj ugat es comprising the.linker compon ar e
1 ot R pro e AT IS T mEepiaE s obl pss Ron S Eh 6 §ads: it
B A

groups, photol abile groups, peptidase rou or esterase labile
gr oups ,nuagndosctionge in eniphmtabove- i denti fi ed patents di sul fide and

thi oether gro beln referred. Addi t i onal in roups e descri bed
and exenpl i ¥} E‘& pmmom@d?ﬁ%@%%?é y 3f"af‘ﬁ%'<§ ?%‘g &h‘ghﬁee}[?aaﬁ ¥68i noi d
may be \iBJE §hE eee@tea/ dnﬁrta/rc%be' ;pel%y %k t@tgtreh h DIQURLdNE AEFEheosUCh as
N-succi ni mdyl-3-(2-pyridyldithio pi onate ( SPDP),

succi niheaxgychaih yNemplivaigthe promhdiyt fromythé mwoea]aNA vmaestmoqdnaﬁtneyt(nsmgé)stlon

im i functional derlvatlves of nl doesters

i m not hi lane TT

di met hyf! élHF‘iS‘i“%t Bgatse@ﬁerwoma@r SRAMCRC] BISthe SREIRT § th&r‘%‘(ch‘BP?n P%MF native
suber a r such as
bi s (p%giﬁgaggﬁg%sﬁ%nﬁexa FQ%F%&§[ﬁhﬁgn%§§%%3?3§$@g393at|@ Eﬁéh as

bi s-( p-add/azarpresmmnymlyelt)afm ayreandas@ane empodidienso bgtarddgess peumdtemsard ol uene
2,6- WD 2011/ 034605PCT/ US2010/ 002546 di i socyanate), and. bi s-active

f1 uori Nl le&nﬁb%ﬁxge%%ﬁpwtﬁ%ﬂm Fasrgtion ady &ttrryeﬁd&%fe%@yessqdafetae&ur arly
prefer y1l-3-(2-pyridyldithio).

D opt ofcte SRl B b e P 3 2Py 57 1078y And

N- succi n| m ®ydmdtefsuitphyle ifeklse Rich proRigonahest{ Dickide tiee Py prbendter, tie 3-

di sul fide Iinkage. The linker nmay be attached to the maytansi noid
nol eculgalagiemasg 4't§‘d§0t9§?sli’r9rft9ﬁ»‘§ sydemerrdirriopiant(He) Pippwtesystp@ anddybrigor
XDl SrorileRSUA od HBKALE P B AL ok SRGL ROt Pk DA QR0 21F
usi ng onventional coupl echni ques. e reaction may cur at

posi ti embdv@ataGuch zﬁ}(ﬁlﬁéﬂmbwglb@bltlarialt drephagd fropasers) 48 smt)tdjlé a:edem Their
hydr oxynet hyl , the C15 position nodified with a hiﬂroxyl group, and the
C- 20 pousleatiste ssavanses %@W@;b@@rbnwlls@%uberebmerwbbﬂeﬁé led workd dp hgaie them go

i nkag%lstrg gf gr{cg?%tg%e { aﬁ'let gél% a[.?t(a%e%l )ﬁ&la%s (%%%:gpsstlepgll ?T%S@I rren%%)nm

anal ogue. ANERS olasta

| MMUNOGGIAE UGRErS of BAAPArS ESsuppl aﬂl’@@@i)/edl%sthbﬁoﬂ g§iwent i on conjugated to

dol astatins or dolostatin peptidic anal ogs and derivatives, the auristatins
(U.S. Pat enin pissaspect@s shesigsension, 5ach8mstemeylthlD@h@@pembwema\rmtompmeﬁ ehs
have been s nter ere w e dyn , and
el ea s ol e St Ao o LR R o BT Taf Sipr SR VS PEprR!

Chenot Rebss memblandd 30 pafedd, tt@@%ms DEhdRavE Y Esapsieht ¢flUnSvediat, @ntt No

5,663, 149) and antifungal activit g ettit et al., Antimcrob. Agents

Chenot Iney be 4papad thogast palgpegtide thefl is étsantéchinge theuiertor.aThasignalg m)l et y
may be attache th ant i bod throu h the term.nus o

(ear bosyipRieaplrelidbb e Bipasenl itk ¥y el RaPels tpTy BTl |

Exenpl ary auristatin enbodlnents |nclgge the N-term nus |inked
nnnonethylaurlstatln drug noieties DEand DF, disclosed in
"Mononet hyl val i ne Conpounds Capabl e of Conjugation to Ligands," U S.

Application Publication No. 2005/0238649, the disclosure of which is

expressly incorporated by reference in its entirety.



Typi cal ly, peptide-based drug noieties can be prepared by form ng a peptide
bond between two or nore am no acids and/or peptide fragnments. Such peptide
bonds camwbeomwspased, for exanple, according to the |i qurasphiase2ssynt hesi s
met hod (see E. Schroder and K. Liibke, "The Peptides,” volume 1, pp.

76- 136, 1965, Academi ¢ P that i |k h the fiel f tid

T s et o) ok Sk T S e B o
di fr o L 38:

pet 11 ¢ ool febitfeRidEe S e gt sERIERE: BBTe (omERncRidgaRGoholflac?e o,

Drug Desdnghsed et i6Q1b61Q8R) by PproketyptiCsignal selamoe sddeced, Fod S, fah999) ;

and Pettit, Fortschr. Chem Org. Naturst. 70:1-79 WO .
2011/ 03hegsrrmnssios of drakainePhosphatase.epicaldingssy p: ARheatstablegnigraorol |

Goni gl NOTD fFi B PR SR BEN, KRNI R PR O B bssion

her eby théGRP e lefebshiged BY RItBRBREohSof the eprebdidt Yysleth a0l ST signal8eguencds nker s
and net hods of preparing nononet hyl val i ne conpounds such as MVAE and MVAF

conj ugatredriangs theygRér s) . Cal i cheam cin I n other enbodinments, the
i rnnunoconj ygat e, conpri ses an ant i of the | nvention. conj .10 one
or nore cali ﬁ%cgh?rca\s G tﬁ%@ﬂqdélg&gnrﬁg%gé |cuﬁl8§lr?1b‘éll"§s 8%1&1[")?;: @i‘tH(g%{V?g?%{i CS

are capakb&upin MeRiopldith SiaHOhEsteEN dndaBerBie B6@ 108 redfuird Wi PleSFDLAT
concentrations. Fof the preparation of conjugates of the calicheamcin

fani | y,segegon igal PequencesNoighin Sachi gistamy | Inshat ragasdgmmmunpgtobplig light amsl7 | 285,
5,770,701, 5,770,710, 5,773,001, ,and 77.296. (al.l _to Anerican. id
Conpany¥aV Ulétaber %prﬁgﬁﬁigﬁlﬁlgg angd asc?ﬁ?‘lgl‘,eﬁetgm R4 ﬁ’_(r\ﬁjd?%% ey HB%l%ﬁglén _ \?g@{mude,
but ar ghd@fkoplhdih.t €6|rt5iﬁ1ho§1’t1st1%3ﬂs1(e%§lhe Bf@@ﬂ?%-‘s&’ﬂalns)? fdeadyfofffllsni H nman et
al ., Cancer Research 53: 3336-334 al ., Cancer Research

1993), Lode et
58: 29250Rdif6ny theoay famdabtlmé)ralmmdpfatmﬁdo)neuat&n%th%p@rym@itti@g nreper todging
i d),. Anoth ti- - drug..that. th tj bod iddgat ed i
G ks eRbSTaBr it atEin it Monb A BORERYGER" 70 MPIBLIT i o

sites of actp Qi KR (ks shRAIE kot KpRSSnE ARt RSBT tRemREAN: indluge ef or e,
cel lul ar uptake of these agents through antibody nedi ated internalization

gr eat | yArehdehagersa ardeEubacieriot xhas éframotegativeor @rheposyyeRigrpiemagent s

O her titunmor. agents that .can_be conj ugat t he,,.ant i bodi .of the

rvent Bamptet ok n o ST ERdefth (88" BoctP Bad e B B due Bony,

strept QZRLEhdereril PEIULSIbAS PREeD(d & UPT 8L S%Rbia), SABohaN bﬁgﬂfurﬁ%%&awaom
S.

col l ectively LL-E33288 conplex descri bed in U'S. Patent 5,053, 394 and
5, 770, #@cesagnswilidbsslacBiotauanSiogeltr, Rbizebiapdieenscille, orP@7ccews)In one

Enzymatically active toxins and fr nts thereof i ch n _be used i.nclude
o o PR el R eI P Geny Kt fhesiBrrd fr ot
exot oXifgr de GRRhAA. | ERIMPIEEHOL PRINASr AR IHALAOS AR W3 100N BAcK&I) CeBblal Bnd

chain, nodeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin
pr ot ei Ndple@yt Bibkgy, wrte? (Waskingoot BiGisAqRaPan Sty Ifor MinctoPaipgs) 198 mpm-di ca

charantj a_inhi bj .~ Ccurcin, in, sapaonarja officinalis.ighibitor
cha ant) B OO DeRURE R 25598 My REBSRIR el IR LRb A
tricot %ﬁ&?ﬁé\%ﬁ?@ AL (B6RARbES 100 X FLERRp T R fcSlepH) 8XdPall &anR{U.S.993) .
The present i nvention further contenpl ates an inmmnoconj ugate forned
bet weerPaaMNa(163B@3§). a@theastcmnpanchderivatihestheteeh syl as BoolHMYATER. , a
ri bonucl ease or a_DNA
31,446), E. coli B, E. coli A 1776 (ATCC 31,537) and E. coli RV308 (ATCC 31,608) are also
~ suitable. These examples are illustrative rather than limiting. Methods for constructing
derivatives of any of the above-mentioned bacteria having defined genotypes are known in
the art and described in, for example, Bass et al., Proteins 8:309-314 (1990). It is generally
necessary to select the appropriate bacteria taking into consideration replicability of the
replicon in the cells of a bacterium. For example, E. coli, Serratia, or Salmonella species can

be suitably used as the host when well-known plasmids such as pPBR322, pBR325,
pACYC177, or pKN410 are used to supply the replicon. Typically the host cell should
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WO 2011/ 034605PCT/ US2010/ 002546 endonucl ease such as a deoxyri bonucl ease;
DNase) . For selective destruction of a tunor, the anti body may
conpri se wohlnghi3yeosadi oacti ve atom A variety of radi oaetimszfnsmmspes are
avai l abl e for the production of radi oconjugated anti bodi es. npl es

include At211, yl31, /125 Y, , -90 Rel86, 88, sm 53, Bi 1 /332 pb2i 2
and r adPGERipEN3l §8%°6‘B@é)chFOtEQJYUV\ﬁW“E%e“Egﬂ]dUWEpﬁ%“ﬁ%@6‘%} 119Fs §&¥ ect i on,
it may dg§§@y §eem@0 fiité?ﬁﬁt Eé/ﬁel &gmrgor scintigraphic studies, for exanple
t c99no

spin la nucl ear magnetic resonance (NVR) i nmagi ng
(al so known zaann“a@d}qifodudft@aonance i magi ng, nri), such as iodine-123 again,
i odi ne-131, indium 111, fluorine-19, carbon-13, nitrogen-15, oxygen-17,
gadol i ni um Hﬁh@%ﬁé‘é@f@mf‘?mﬁ‘ with the abphesdesgribed e’ﬁ?re%tor‘i‘e‘feqo&%%ﬂ%c be’

et 0y AL BB SRR RS oo o

usi ng Stahéfalhsntaor AMmphe)ify MeQRHESETCdAINg\IN ddsitgd séquenedsanpl e, fluorine-19 in
pl ace of hydrogen. Labels such as tc99mor 1123, Rei Rei ss and_| nbe

attached vi ermwpn@w@s;rmw@uwngwn@ptthﬁ@rokwem @5t 90 thay theg@dNA Bached

via a I due th phys.
e PebtEen Q4G B8R it i ool ool FEBn b
anocloarmé h&'ﬂ%élb@ﬂ:’deﬁadsﬁbrkﬂ‘ﬁlfﬂéﬂ%%ﬁtUSWgad@Mard 1@&@11 les a pBEl&StS sa&B89)

descri bes other nmethods in detail. Conj ugat es of t anti body and

Cyt ot oxEls. aFfertalaiay teatmend empidyieg ealeinm clgridstis Bf:rfqyaibt mdéor factsrial pells

I t h N- i Lhi t
( SPor) TR EERIR P SR i SR R Fosn Sl B o o
(SMCQ) polyetRnRigPlcBIBMIA) YetinbtHae tdcARidLe dﬁdllyélebt\{@ﬁorﬁkﬁod mi doesters (such
as di rret hyI adi pimidate HCl), active esters (such as disuccinim dyl

suber ate), d&roeiydissellsusd ta@‘@flu@@al’ilfamimﬁpdé% ofghe iwiengorc meseMmden (such as
bis (p-az dobenzoy hex m derivative uch as

bi s- ( pTHi az'B‘Fﬂ‘YﬂTB‘é 6’{'/'1‘51 é‘ﬂ‘fﬂ?ﬁl lé?ﬁer?i)the S&fmg’ggvg aelllés%&mgﬁasg)z t ol uene
2, 6- dlsuﬁma/ﬁfaafa%lu@mum SroRf{LB)p1hd HREAR SANBRVIPSIcMEREN IRSome

1, 5-difluoro-2, 4-di nitrobenzene). For exanple, a ricin inmunotoxin can be

pr epar echbadimimss thdmedia alsvicoptains aselestion asmt,eqh@@enz@@qulgsle(@gsmctlon of

Carb 14-| abel ed 1- t t ob hyl di
Cr1 an RS0 S hdh oo LR BTRAT | BONT CLERBIAPY B CR RS Ent for
con ug%&bl@@&&’t vé&&‘ %H@J(ﬁﬂﬁlbdzﬁnﬁ@llﬁﬁ‘% Aakd RPA¥dia $6€gro®iflof cclB4pkiding. The

| i nker "cleavabl e I'inker" facilitating release of the cytotoxic
dr ug |mn¢maﬂmabmaaﬂqmnexanple an acid-labile Iinker, peptldase sensitive
l'i nker, photolablle I|nk

|r‘%la nker. or dlsduflodec i ning._linker
(Char " ef arny ar e shiSietne s TEsidSear iy Heiiss rd e s FRRtAHalF SUrdels
S5, 208, Ql%gl)alme iReluHSES appMPraRIneSt RRRRCH MIBEHU HR2GAR a mixture WAgh

conpounds of the inventi on expressly contenplate, but are not limted to,
ADC pr epathedsugptement osmedinnmkaich aeagempiex @SN SEM'S;S QymsallH_twsultu@ SMCC,

MBS, MPBH, SBAP, SIA SLAB, S SMPB, SNK‘;Eféd% ﬂ? sul ft
Ul f o KRGS eAvieg iatkonslhereapls s paepls-eiesed i e o iRl svse
(succi %’lﬂhtﬂ)ﬁhe(&/ste\’den&’}bs%fn@”tﬁ)o%%%%ﬁﬁ’{feealt r?l’ﬂrl@élearﬁpdmﬁétﬁle@dol Yy available
(e from Pierce Bi otechnol ogy,” I'nc., Rock U S.A). See pages
467- 498 203 20EkArypis| liostadello ase ¢ ckbas leu datde @mperasyres. For E. coli growth,

for example, the preferred temperature ranges from about 20°C to about 39°C, more

preferably from about 25°C to about 37°C, even more preferably at about 30°C. The pH of

the medium may be any pH ranging from about 5 to about 9, depending mainly on the host

organism. For E. coli, the pH is preferably from about 6.8 to about 7.4, and more preferably

about 7.0.

If an inducible promoter is used in the expression vector of the invention, protein

expression is induced under conditions suitable for the activation of the promoter. In one

aspect of the invention, PhoA promoters are used for controlling transcription of the
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v. Preparation of conjugated anti bodies In the conjugated anti bodies
of the invention, an antibody is conjugated to one or nore noieties (for
exanpl e, wWorgiwsk@si es), e.g. about 1 to about 20 noi et Pe3/Uses10antsHdody,
optionally through a |linker. The conjugated anti bodi es may be prepared by

sever al ute enpl ayi ng organi.c chem stry rea t| ons, conditigns, and
reagent@lm%‘%ﬁst @CPW(S%/‘E glili‘q qr%‘tff?rﬁlegﬁ@s%ﬁe%ls areuliysrdig-a RhpsPhatesimieng of a

nucl eoppl i f&r‘ﬁal‘ﬁ‘ow'e %fgl%)l é.CtI on émﬂteﬁllpﬁt@ I%Q&IUHEKEJ Crl@ﬁqgﬂltedlglln‘?z)

coval ent bond i nt erest

react i qeeepd.gaSmmbeoghull, § drgneiep. Methadsdoery, 2%11B3a4b) valvarittylof ks reagent
via a coval ent bond, followed by reaction with the nucleophilic group of an
ant i bodjducagdnay bsrised rascorging tf)cs%/ b?cé%'ﬁopﬁ@fé smpu:@/atieai ia koWl B8 agr e

descri bed h 0, nor e

| i nker corrpgllrilgh‘?embggmen hﬁe é){ ér}‘lgéedrlgcg 8&8 ﬁﬁ%@r&pgg&%oﬁ §‘e Begeélpr oyl

(" MC") ,intdRhe retodlengd W&ﬁ'peﬁpwﬁn)of theathdsh edlist rﬂibﬂelrﬂ@cévé‘t‘?lyp%ally)nvolves

al ani ne- phenyl al ani ne ("al a- phe" p- am nobenzyl oxycar bonyl ("PAB"),

N- Suc cidiirwtng| theymicroprganigi, gme@%;l ydémuah@sqaes as spEotic shrelsisevication enlsis- (N-

mal ei m car ucci ni m dyl

(4- |od08§%3e en?)a) (fé%’ BIl%gh(‘Ze aegrlf’ YBY E%f ﬁ%ﬂ’@&t 6?48?2% ?ﬁ(%epwtsﬁ%b%e%s are
known iffitrdtied. e protding Qe @rmnﬂas[ﬁfrifiaadfda@mhﬂe grfiales fesivonomet hyl val i ne
Conpounds Capabl e of Conjugation to Ligands,' Application Publication
No. 20@8rReaBashy. tAiéercztswgn spt@hsml@ﬂwtrarseom@bythembumn@cﬁednday

ref erenc

nbo he |ink
conpri é%?%&?ﬁq%feé’h el:l e@?%ﬂ%gem%?g Cé‘ﬁ‘}’ nggF ur{tﬁélr'e i rglﬂﬁg

i ncl udenl@redlaae Rbh&@traRd 6 QAL ﬂﬁﬁﬁc@ué@bf @e%@étb% pRoduRed CTHAPGRESSEE
Exenpl ar peptides include: valine-citrulline (vc or val-cit),

al ani nepp?‘ly@cgtlcab am beefurdier splatddaandhidyntifigdewigaommonlp gpowdewthads lsucteas
egC|ne al i |tru i ne C|ne IyC|ne gl ycine

(gly- g|P;91§?R‘//§5"“ HEAS e&&ﬁoah(&ggg @%@EW%Q’%@W {oL@SSa% anino acid Iinker
conponent i HEbydg E&Qﬁ%@ﬁowtrdnngmmyrp%dwétlo@% a@%hhcteélﬂafgerquamﬂ%yaacl ds
and non-naturally occurring am no aci d anal ogs, such as citrulliné. "Am no
aci d | iferkentatiDpR@ess. 04 BOS5 RCT¢ u&@@f@@/wmﬁncmamnmt@mmbevaib@leqned and
optimzed in r selectivit or enz tic aya ticular

enzy e PO R BB i1 L St trib e e aieD PR s R B S o or
a plas f&llﬂalc@i Cbtr@f@?a%ly about 1 Obb'?d @&P@@d h&rs%t%lﬁ&@n TRt ReERSrsI RE hbidRer Ut

are not mted t (1) termnal am ne groups, (ii) side chain am ne
gr oups lmeelly(rs uoyhstnbl,lte (owyge)n giddreitridras, especiadly guaepghe pre@errctﬂy@tlmnmxerand (iv)

h t t body. d. A
hial , MRy Ay g e P A PSP e s amf R RS AL ITRY (o T or m

coval eraﬁormraﬁ%pwo&hnﬁa qO R id ColgfRHRScA %5'(:11}1 RE@LadBhEL fres M0 | liRKeS
reagents including: (i) active esters such as NHS esters, HOBt esters,

hal of orhautd€0 litengl aci d hal i des; (ii) alkyl and benzyl haI i des such as
hal oacet am ﬂ_gS' é@ Q al deh des ket ones, . car boxyl ,. Ie| mg roups.
Cor tai n ant T EABEn QR PIOGEC I el g el aki SRS nfl?%%ca igtiated GOPE e
br i dgeshe A% hPRACES oFWn BRdcrRGitbiEaHdi s t9h dEQFHd%%E't R oM dobs Sk ef
reagents by treatnefnt wth a reducing agent such as DII (dithiof hreltol)
Each cybouilB@-2B0) algehichi $thget theseHsoarmin theearlgsiatahdry phaseo A eacdty vBintih¢aps

nucl eophi | es ddi ti.onal nucleophlllc rou s can be introduced. intaq
ant i bo&?aéé’ePﬁ?CQ%‘}?r‘ﬂlﬂé i fge YEFORCOISIMGSTIRS ?/E] £hISKIONSRG YT aprbdeserbsed - s

reageni)oegidhf | 'nfh? e brGOR Y& sAbREr ;Q—:frloaggﬁﬁ? tQQnHﬁUtBnadehk e usﬁﬁg}pgn'dg&dt hi ol
groups nmay be introduced into the antibody (or fragnment thereof y

i nt r oddieriahgutdi2e30 hows, althoegh lohigarrar shorteronductips tiee@ay bsushdes (e. g.
preparing rnr‘n ant antl bodi.es. conpr.i sing one_or ative cyst el ne

e n-
amino aci d fedmgipys the productiongyield gad ghaliyof Hwon%i@eafﬁ? PéYRRYSh may al so
be pro i b philic
noi et i géﬁ&.@ Q*hegg‘glr?hrcgg%%le &{1 t%:{}ié ée}(%?l F?%eégwé{‘ﬁéﬁg ge g{ﬁe@hggl i nker
r eagentssemblyrang foldiry éfehe saereéd antitiody pubpepstidek, dytmyi/ait@d oamekjeskigs nmay
be oxidjzed, e.g., wth periodate oxidizi ng rea(gent s, to formal dehyde or

eD

ket one SEAPEIRBE PiRFiak SH&@%Q&*&W%IMQ% SspReDgboupstl: andiog SsbBapERRA or
drug %] &hﬂﬁylgmﬂll%é fahs- J&lﬁeJ R &ﬁ 'cﬂgpe'réﬂerh%msﬁg c{%} cﬁ@i%g@d & é?)uﬁ’;ﬁ} wo&gr m a

stabl e be reduce by Bo e reagen orm
stabl e am ne Ilnkages I n one enbodi t, reaction of the carbohydrate
portion of a glycosylated anti body w elther gl act ose oxi dase or sodi um
nmet a- peri odate nmay yield carbonyl (aldehyde and ketone) groups in the
protein that can react with appropriate groups on the drug or other noiety
(Her manson, Bi oconjugate Techniques). In another enbodi ment, proteins



Li kew se, nucl eophilic groups on a noiety (such as a drug noiety) include,
but are not WD 2011/ 034605PCT/ US2010/ 002546 limted to: am ne, thiol,
hydr oxyl ,wbydrizBice, oxi me, hydrazi ne, thi osem carbazoneCThigdeianiises
carboxyl ate, and aryl hydr azi de groups capable of reacting to form coval ent

S SHSSEER e AR BT Bl el BT o
o, ST b B0 el s e e achges . an

Al t er nait alv,&1999)d. Bldﬂl@lmnprmell%0¢dl9ﬁ05 SGevggiohet anty. Boﬂg{emmﬂo ®yO8% DS, ¢ agent
may be made, reconbi nant techni ques or_peptid nt hesis. The

| engt h Qﬁor@RIAeYéy Uc%rﬁﬁr‘?‘%éﬂq 602d 88y Bothaang rad Bk, Ur’idZQ tﬁéf’lpgﬁ%mons of
the co r rneg codi ng
a1 ke ugo S1IGER A P RIS POORY K61, ERRR L7106 PriIOhRR PAY

conj uga(tz(a)l)ﬂ\molymlcranm B9 199rblyi ment, the antibody may be conjugated to a
"receptor" (such streptavidin) for utilization in tunor pre-targeting
wherein the mwmw nr@é@lpfﬁlérof éWFEﬁ@é@é‘eF@O&dﬁmﬁ@@%K@@e@élllf Heose fhat siedual |

f ol | owed v t he t|o Si

cleari rPgOtg%lg{]‘fa nstlﬁ'u zfgt%ynzl?%f 9{?% ﬁ%ﬁé of gm%ﬂ 8 rOteo lcf ) Ca\r)l% “Q?d\ean ch

I S conj gt 'irﬁleﬁtl&VtIQirQ)khﬁlpEtgﬂBit cé® s@ains maywlmﬁé@@tdfﬁk@) enétidher apeuti c
Uses The protein conpl exes such as anti bodi es and antlﬁody fragnents

descri bewatiux(®iin theegeges erecOdmcl kagwadiactegighprataasasgueln as Boggase Hlt@mpEr ed

may. bo HiaBa o P dneiiePRe intioratt Soelhay YA RHIREb RS R Yo os. and

ant i bodypnfer RQBE HrSte 8 HebicHE QFhihPire b1 dblceAd R ritel ih %Pé)‘éamﬂ)lecjo%détrlﬂl
pre-cancer ous, non- nmetastatic, netastat i C, and cancerous tunors (e g.,

early d1%%e Erand‘éaty AchdrSai HeS ArSad T8ra 7731 Gabllgmﬂgﬁt@l oV .§. Fateantat or y

of . Sl ¥ oh T ERsp NG DALy (T8h CCUaBIEE O IINE: cancer,

col or eq(egllstaﬁ@glqem;/j ungegancer, renal cell carcinoma, glioma, or ovarian
cancer), an allergic or inflammatory disorder, or an autoi mune di sease.
The term carl@ene ernb@camst &. coli pleaing dfrflcmnt;ﬁ@ronrpfeglryaltcieveyrdfi:%mddmforimdl udi ng

but not_linmte r e-cancer ous n tunors, .and . i gnant

t urror s.ng‘eéP? E@‘F%Hﬁ W9YA efﬁnﬁf’eé?“et%%{e St B?edcﬁsuhﬁfhceﬁgd“ not
have t hg ,@gstp@pg}tsbérﬁ@fthgﬁmlehﬁgﬁe i nvade, or netastasize to distant sites.
Mal i gnan? tumors will invade and damage other tissues around them They can

al so gai n t hie Axsibody putiicdsiosak of f from where they started and spread to

th t t he bod t Ily th h t opdst
Chr ough t he SHHHGRPE R pbiiah SRR ke i U AR s o Rpr |y
tunors failcvisk @&%bédr@ﬂmlexexmslaweﬁsmabre' p%$1lﬂ1%atﬁdrp;§p§mum Ha@cyo@ahbﬁ Bn

metastatic tunors are classifi'ed by the tissu pe fromwhich the WO
2011/ 034605PLTNUB2010/O0RENS colmees; edlend)ls)remgtaﬂr@m seercese Ohase HRIE, the cells

f t t b I i k r mal
cel |5, CHAB AR TS SR AR e ORE Sy b DA A F o PSP ERBET urmor
grade apk-PAGES AmAERInkin Ai¢até gﬁ%mlaﬁ@in 3hdel Nfrareh bsidlf forefMhpIRt S&hhadex
noderatel y-di fferentiated, poorly-differéentiated, or undifferenti ated.

Vel | -diG-ferentiated cells are qU| te normal appearing and resenble the

normal cells fromwhigch they. ori hna ed. ifferenti ted cells.are cells
That have bIRSHERBECt BRI AR PRl §52 S BISES 60 SOMITAE m ne. ¢ he

ori gi n Rfifidi®no?heSfull length antibody products of the invention. Protein A is a 41kD cell
wall protein from Staphylococcus aureus which binds with a high affinity to the Fc region of
antibodies. Lindmark et al., (1983) J. Immunol. Meth. 62:1-13. The solid phase to which
Protein A is immobilized is preferably a column comprising a glass or silica surface, more
preferably a controlled pore glass column or a silicic acid column. In some applications, the
column has been coated with a reagent, such as glycerol, in an attempt to prevent nonspecific

adherence of contaminants.
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The tunor can be a solid tunor or a non-solid or soft tissue tunor.
Exanpl es of soft tissue tunors include | eukema (e.g., chronic nyel ogenous
| eukem a,wecuotie3mpel ogenous | eukeni a, adult acute |ynphebrasteo/obmsukem a,
acut e nyel ogenous | eukem a, nature B-cel | acute |ynphoblastic |eukemn a,

chronic | hocyti c | eukem nphocyt | euk a, . or hairy cell
| eukeni a) ymc)ﬁfs ‘P%ﬁfﬁﬁé‘ﬁ'ﬁ OFBUQPC‘“ X’Fid’d ¥ ‘Oé”j RET the gelh Ay Li/fg - cel |
| ynphorggg. @ t@ﬁ@sg g?,ﬁleglo% &fé)proﬁrﬁﬂlmébu Rl sbﬂ&hh‘%‘%% A SPOGEE of body

ti ssues ot one marrow, or t atic syste Solid
t unors bmga@f thelaiditerdy € paerettad Protkem Ahcrhe solﬁd plp)asE liethea vastedd tooeingven and
those of non-epithelial cell origin. | es_of epitheljal cell solid

t urpr s CPHE@MIRRAtY AARoTPECIGicall RoungLp th ?ﬂl'é‘sﬂhiaﬁf‘al The aiibody. of ipieresh mayde

prosta I C cavity,
Bt ommotecoutis At eagts phistBy RRATRRES IR doncIFRY AMORGAE pel B G2

| abi umminbgeriaedty @xem?mchmlepw&aoemlaad gﬁm datrgenty aitludel bmaawnarlganed

bl adder, and skin. Solid tunmors of non-epithelial ori |n |nclude sar conas,
brain terferasidiemtBoneadigrvmsperclorate, Axgininee Higldigsa s aderyl evol ve

froma Db ), to a
mal | gnahgeamern (B st AT b ARl Al n%‘fém%‘lﬁ%oé . aded

t he suhgibddyahiod sobitidd@ntaining a chdttdpi@ 8gdnt bEmilt @k @k fent efiE ctudsh feém thd SO be
used in these therapeutic applications, and anti bodies that bind HER2 can

in par cpluinae goemabSerercelummanaintainsshe slabidiey of the patikagdyostelnéet and ung
cancer, ,ren ci no Val Fansan Ct her
subj ectago‘tvf‘ug(fr tge} Feflf'((f Ejfe(%{vggbfftg? c?ga W/{Wg LormsQerhsp gﬁgseof this invention

have, or are at risk for devel oping, abnormal proliferation of

fibrovascular tissue, acne rosacea, acquired imune deficiency syndrong,
artery occl lbsGcneraattltgmlmbodllmusmgeulmwm hest cgllger s, Bechets di sease,

bl ood” b tid obstruct
D 000 or e TR GRS RTRLE EOSRE SR uATel R sty

chroni gojyk@ingi §y51g1‘ﬁﬁlrs‘éah€nc¥' 4o i di® of EPNeaEdn, bﬁ‘é‘@r VRS MBKEF g&ifek) rtﬁﬁénh@ﬁ@ﬁ't
rejection, corneal neovascul arization, corneal graft neovascul arizati on,
Cr ohn' slediensaguompter emddi tsae?a@a)tloelpﬁt!@nﬁnon SaQuectl/ 034605PCT/ US2010/ 002546
ker at oconj unc IVI ul cers, Herpes sinplex infections, Herpes
zoster infeét 6W§‘”H93@V6%@@8@?¥y syndromes, Kaposi's sarcoma, |eukem a,
l'i pi d degeney addi@Yor L6TR aSuliiSBAS Bost ¥BI Slayabntedt atighMskguentP6F Sihet!l Cer
Mycobacteria infections other "than | eprosy, nyopia, ocular neovascul ar

di seas@olyppptids hpiving, a Kpst@ucdm@b&e sitgrad thenid-t¢rau hes of\Nap aratyre rmim;m or

ohy! e PaRBPREor ey, T e epBetEpd siiveashin AT Hoe 0t d% oan
i nfect irQRgnizbS @W%@é&é@m Rlastd 5%1 HsigRhEpepada®) tsﬁ EtRtHdst 815118 GRammadaml

keratotomy, retinal neovascul arization, retinopat of prematurity,
retr ol el ekpréssinmo plaaghalin smatquencsee lagwiellias wrgl @kreeolwéwdeﬁn@ﬂeaamgl@gr en's

d lid t S t { e Joh di
Super + B herpes sEmp BT g yipd Rt Pl BRI B R ueut SR aRe & R n
degene&@atdam,ra&@wi@gsmu tﬁyamrb%dg)f Ewi ng sarcoma, ‘tunors of

neur obl ast o, tumors of osteosarconk, tumors of retinobl astoma, tunmors of
rhabdonyosannommgmuyzeﬂavnme colitis, vein occlusion, Vitam n A deficiency,
WWegener's s osi s, .und SI ed an enesi s ass ted with diabetes,
parasitic d?%@ﬁ@@% anGfigip @3&Wﬁ@‘sﬂ9b@FaW%§H§n¥BWP W ng surgery,
Injury e?ﬁregsrl V& drS.: Bor e)éﬁ'g)tlé? tllléJS‘g4(') BlEMYMARBically BELRID bodY bé@ise 81 owt h,
i nhibition ovu ation and corpus [utéum forrmation, inhibition of
|nplantammmmtmammemhmbwtlon of enbryo devel opnent in the uterus.

Exanpl es of aIIer ic or inflammtory di sorders or autoi nmune di seases or

di sorders t Wt ?%ﬁFQ&£%F?é%H%%T%Hé|ng a coiled coil containing antibody, a
tethered ang I n PR mIRE6n 3G LeflichEn bnd, NRoNEIRAGS AR EHId bed
her ei n |ncluégﬂg%8?gg?e Hof e?nﬁ?egyt&jart fﬁ?lsn%rneungt0|d arfhrltls such
as acutnearkert Mypichkselechivngemeseheedegiroiethsahath(n) ¢dnder rgostayceaptahtibioliss omcut e

gouty arthritis, chronic |nflannatorX arthritis, vg%eqﬁaatlve arthritis,

i nf ect PGS LKt Figr i2@Piqilline negmyfin et O‘ﬁ?’i?ltq OB fekiar FPPEMERLori ati ¢
arthri t ] | t tis,

ot conr T ffle SR DRt ey Bl Sk B S Aot R Rt FomL
polyarthritis chronica primaria, reactive arthritis, and ankyl osing
spondylitis), inflammatory hyperproliferative skin diseases, psoriasis such
as plaque psoriasis, gutatte psoriasis, pustular psoriasis, and psoriasis
of the nails, dermatitis including contact dermatitis, chronic contact
dernatltls aIIerglc dernatltls allergic contact dermatitis, dermatitis

o, o, e



WD 2011/ 034605PCT/ US2010/ 002546 positive anem a, D anond Bl ackfan anem a,
henol ytic anem a or i nmune henol ytic anem a i ncl udi ng aut oi nmune henvol ytic
anen a ( AvBlap11/q3e608i ci ous anem a (anem a pernici osa), A#dirasnois/oossease,

pure red cell anem a or aplasia (PRCA), Factor VIII deficiency, henophilia
A, aut oi ne gﬁutropenia, pancyt openi a, | eukopeni a, diseases involving
| eukocyPBIPHi*dPetidsi s, CNS i nflammatory di sorders, nultiple organ injury

syndr ore sug@ﬁ%@@r%@&ﬂeﬁ% REREL §8M A0 ahre?t%wﬁ{?lgafﬁ%'i tdipge,

ant i gen- ant npl ex- nedi ated di seases, "anti-glonmeru asenent

menbr arftosk ctiB kgt asnguceqpandiyhoinsfordedn thindatyerslpgouogame padduee giptotamur i ti s,
Bechet's or Behcet's disease, Castlenman's syndrone, (Goodpasture's syndrone,
Rey naudosfegingiry gEesiskingg paf thisshRayohe selesirneisgimegh AR RSy

penphi g | 8191 h: i OQ) nphigus
O el gD St Sl ArRRERY S0k Endhih) Bl SRRt JBOTRR BB

mucus- menbr aae i kRivnglei of suikdatde pEqiblg Htirkery {df emahnalii) cella uteothoyathet
pol yendocr i nopat hi es, Reiter's di sease or syndromne, inmune conpl ex

nephr i €nable hstidemificatipripheedly creypRient fodake e pEpody Rucke aeid; such as

Fom medtne upnpns RR FrfiPRRRRIT aB AL et 1 BRAIAHORNANER fhye.

i nf ar ctadérvsprtdeamimse, fophitBR@dFatoxylabg letdi ng t hronboti c thronbocyt openic
purpura (TTP) and autoi nmune or i nmuhe-nedi ated thronbocytopeni a such as

i di opat hi ¢ tHer exaroRlg: e tiaastprmesliv h thePiFRrelegipmgensmro ird idantifieddy | TP,
aut o muing: 4 APERGe RanMind ool Stk SUatY IAFlUdLino A pkmiReverchi tis and
oophor it1's, pri nary “hypot hyrol di S hypopar at'hyr ol di sm aut ol e”
endocr icHmpeliitpRAagRszonte bUDHFR . LAl bpprapiiate h5$t@hll Sehed Wk id- [Py MEHEFRYY Oi di ti s,
Hashi noto's di sease, chronic thyroiditis gkbsh[nntq's thyroiditis), or
subacutaplaygd a dietGhinesg hamstenovasy (GHOD icell dine defsaentjig) A¢tevity (e.g.,
hypothyﬁgh?gﬁﬁl Qg ve's disease, polyglandul ar syndrones such as autoi mmune
polygléh _ sg ones (or polyglandul ar endocrinopathy syndrones),

par aneopl astAlfersaivelyO R cell N@aHulglyRAld-8/pe Giots et 2bRaR chdbbénoty MHERES
such as Lanbert-Eaton nmyast heni ¢ syndronme or Eaton-Lanbertiigndrone,

sti f f - iansformert orf do-toanséaymed yritly BN segrewsh aneodyng an andibedy hvidstype [RHGR ¢

hal onyel it i hal litis alleraqi i | i
encepndraretiddbueadPaanl Bk Sui aoufino Bl lhit, S MGHBRHRRI LaB ' ©
myast hemh Be Hl@éEby &8 @BGKH A mEGIRNNBIiAR a SBIBLEATYRHOMr the RREEBIONUS OF

opsocl onus nyocl onus syndrone (OVB), and sensory neuropathy, nultifocal
not or mearkespucthgs arSHelahghycesidip auibintic, cagit kAnamyai@, hegraydin.ics G4ABr Sek.cfor

hepatitis, | I epatifi iant cell hepatitis, chronic active hepatitis
or autSfﬂﬂWﬁgﬁgkggﬁpgﬁ'C%P@%I%%patitis, | ynphoid interstitial pneunonitis,
bronchi ol i tiys PRIML& @Mpouban-transplant) vs NSIP, Cuillain-Barre syndrone,

Berger's disease (IgA nephropathy), idiopathic |IgA nephropathy, |inear |gA
WO 2011/ 034605RsTOUS2ZO 0N IG2B4GrTesualY ositain aprpmarey thyit is eggrdzadrithobe s,

i 1t hos] t 0 mune ent h drome, Cel i i . Coel i
S nsBoSasEAnisn 3ad Bepop PN kS BHeCREbAYy PP i te i PSP G ac i ¢
SPrue, sequbREHsQRUkARENTR cuRdPYbeS. " VRtfially hBleBk @ oS k@O Bhve APhPiridkOdgioRN i g' S

di sease), coronary artery disease, autoi mune ear disease such as
aut oi mhagatediapprsxinatel y} Sste 39 ages UEBream ditom thaisite wheee irangctipiean is apisisielonus

I d hondr.i ti h f t.or. I d
pol yehoVRHRY FERth RRETY (SR e preare e Tl ofG58fd SEebdy T o, a
non- Capegls QY ONCTRRPGY$i68 whereAN l%aiy"&" dﬁy'rﬁ(xHRBQ@é{ t 881h%.:3" Whil 6N moCutdsStic
nmonocl onal B cell |ynphocytosis (€.g., "beni gn nonocl onal gammopat hy and

nmonoc| gerls igar Avdped Aysegienaa that srayibadlt Sguahifén addditom, of MBUS)y Aptuli tp lea 3l

neur opat araneopl astic ronme, channel opat hi.e ch as, epil epsy,
o o 68 LB RO AR B R CATTET Hiroe Srauence M AL o5 TnESKaops T ol o
par al y g sresstivecip@inel opathies of the ONS, autism inflammtory nyopathy,

focal segnental gl onerul osclerosis (FSGS), endocrine ophthal nopat hy,
uveor et i ni t iAsitibothppoelgpeptidaittanscripaiot diommueveors @paiacinaiacdlosdielonder ,
fibronyal gia, |'tiple endocrine fajlyre, Schmdt's syndrone, adrenalitis,
gast ri EOMEAGAHPT eRHRRIERY RrOmoHREh PP Gined i e pRDPHES 8 UBSERSIc fh oks

aut of MERAn) hHAN G WpSLIRES adeh ARG I(Such SR WARRENIAX 2) BRI Slpilf
syndr one, a?ﬁg%g%a areéta,pCREST’é&ndrone((galc?hos?%, Ra%’ynaud'@{pl oma
phenomenon, esophageal dysnotility, sgierodactyly, and telangiectasia),
mal e and fenmal e autoi mMmune infertility, mxed connective tissue disease,
Chagas' disease, rheumatic fever, recurrent abortion, farnmer's |ung,
erythema multiforme, post-cardiotony syndrone, Cushing's syndrone,
bird-fancier's lung, allergic granulomatous angiitis, benign |ynphocytic
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vascul ar dysfunction, antgiectasis, tissue injury, cardiovascular ischem a,
hyper al gesi a, cerebral ischem a, and di sease acconpanyi ng vascul ari zati on,
al | ergi c Woperigsm®sti vity di sorders, gl onerul onephriti desT/use@endasgé on
injury, reperfusion injury of nyocardial or other tissues, dernatoses with

acute inflanmatory conponents, acute purul ent meningitis or qther gentral
ner vous ‘@9&V%MW@§O?$OWF%%?HEPSQ e (R 1 hﬁﬁﬁmgrg%ivt"éﬂs’ ﬁnﬁﬁ‘%‘?w&

di sor dgn3syap ARMPRALBIIoBN RaThANNGRSAEIEA, 8S SNORIBTOmoRetlophsi ne- 1 nduced
toxicity, acute serious inflamuation, chronicC intractable inflammtion,

pyel i t iimmupoglobulivopiomidiers osfronti leleshock pedmotepapioyidedisatte piondtensges ar t er y

di sorder, endarterial hyperplasia, peptic ulcer, valvulitis, and
endometPmpatite with the hps{'cgligY§¢8% t o t herapeutic uses, the antibodies of the

i nvention ¢ ind | Vaficfli1 P9PRAMEGs TR iSRS
such as di agﬁggﬁlgﬁﬁ&a&ég g%ﬁgfﬁg{eﬁ@?éﬂs&%g&{c@ngﬁt ?ons (‘flgsérqﬁbed

her ei nreslictionSeqg@sent fhar alvd abdntains thea$d4@uiraltdrigin of replicatioa. (Ihetimimedliané t hi s
invention will be fornul ated, dosed, and admi nistered in a_fashion

consi steaiy Prmaieridee huparaytopealpyies is rapyesicatly optainsdas adiBebR in this

cont ext i r part L.cul I el r.t ar

) B Fagt PR et B B PRLENAT bR Pfosdt A PREYORTT
cause @hpillbmadiieonsenectbhis diddase@lin Ues.iPatsny Nof 4 uhe 4a6.ent modiffieatigei dfatisof

adm ni stration, the scheduli ngNof adm ni stration, and other factors known
to mediSERem py desefibedondy S. Patret No HESQI&TR | Algrngtively. dba Roes Sarevme Vil t he
proteins tao be adninistere i erned by such considerations, and is
the m A?Wm‘ﬁ?%‘%ﬁrﬁ eaﬁé%%ggggefvgséh%glg)\?gﬁ% aneliorate, or treat a particul ar
di sorder (for Pxan®r@lententadvipinentl | ergic or inflammatory disorder, or

aut oi mmune di sorder). The proteins need not be, but are optionally,
formul at ed Vviiratscopiéoroe! Y Aecnggdimgancantibedit PojyrReptide by higheyeiptaryniestGaabe t he

di sorder. The effective appunt of such othe e anmount
of " pr ot rsegpL sk R BT diuafodicbr S i RRERASR ST
and ot kgl ﬁrﬁ%cﬁ&n%a'iﬁ%ﬁﬁd%@@ﬂ/@g., %lBBﬁl?el%tﬁsegQl'&@ﬁﬁlﬂl,"d/-fé!&ﬁ@tdirﬂ ahBeénsafife
dosages and with adm nistration routes as used herei nbefore or about from1l

t o 99%gefies).hAlsocomt mhpnse anpihopent fbos agelkary@mastlalitug, Expinglesandlode be

treat of .a cancer .involv t he. .l esseni ng of r.nore s tons or
rech GBI EIRET S st atr 4l b ephe e e R RS BREVERT ect i ve
amount <ofiy bRenHEUAhERRr ARE g@ﬂ%hﬁ RnRARePHN theANERIJRRS 'tl%"regficétm drigid, Qwi ng:
reduce (by at least 10% 20% 30% 40% 50% 60% 70% 380% 90% 100% or
nor e) talenavumbenhantersafcealse lahi, Navue287:d7- 18r{hPE3)tfor hdescripven ef gdementst unor
burden;_inhibit (i, e.., tg Lgﬁecrease to so extent and/or Et %ahtc ncer cell

i nfilt A%STEANGIRG &tyareHARS AN OFEucE PHSHEIY S5 SPHETIIRG et he case
of adengiBsa 4 SHNGR ¥ 9F 3o Benalibdy polfp QAL RARARRERGT4NIS20H01 A ARAC
inhibit tunmor netastasis; reduce or inhibit tunor growth; and/or relieve to
sone exhkancemprt ipachieved, bt is Genessligplooated asaeits Htfewin Wiet protriegercancer. I n sone
enbodi nents, .the proteins are .used to prevent the occurrence or

reoccurrencé”o mé‘é?f(f@i””cf?”’éfﬁ_“ﬂ?ﬁ il ! di sorder in the subj ect. I n
one embodi MRt estiBR vBESREREd MR R h%?trbeh@'\&li'l%?ﬁiéa@ltry aAlRIoRRIH Bueh@s
duration of survival of a human subject susceptible fo or diagnosed with a
cancer necessary 6orrthelreemdiasion @€ trandoniption emd fufr seabrlizingthe insRN&f | Svell seguenpes ti ne

fromfirst admnistration of the drug to death. Duration.of survival can

1 56 barrosbl abg s Bomrhed b aFsigelio s ARy BEi R Al FKD Shoup

Ver sus cOREIONAQLPUBN AN s& RYIGHRLBhGIH KR 1K s@imdf@indcAbefas ubj ect
during the treatnent. I n“yet another enbodinent, the treatnent of the
pr esentpolyadanidiahfragrgents ircthnuhjransiaed pertion of gpanB& A etceding @ autibogy.of human
subj ect s suscegti ble to or, di,agnosed wi th a cancer are treated with

var i ou©Ongriseiug HARSSHPtipR: fegmination gpripgprit 1y the foyine gEWHAYTRENG he per cent age
of tre gwpd t.s,:Who ; £, the
conbi nﬁ)ﬁg% retg) ﬁe%%mois éef%??ﬂegg}té?%rﬁldqﬁlg%%gé%%@?g?cﬁémdgiﬁsﬁ?g%%&énti on and
surgery, radiiatSelebriéheidpynsformaive afhosraeds chenot her apeuti c agents
significantly increases response rate in the treated subject gro conpar ed
to the groué%!tﬁ@athé@f cgils Foreipnieg 9r exPaEFSBEIBHDPN IY 9,"3‘E§Pr5§'l’?é‘ﬁgﬂ ‘F)%?py

al one, ' ' e Ra S 005.

addi t1 SHFr LGRS AR et AN RENAHE Ok RS IR, ocers
are described in U S. Patent Applicatign Publication No. 20050186208.
Therapeutic formul ati ons are prepared using standard net hods known in the
art by mxing the active ingredient having the desired degree of purity

wi th optional physiologically acceptable carriers, excipients or
stabilizers (Rem ngton's Pharmaceutical Sciences (20th edition), ed. A

NN PN PN 4 a o



WO 2011/ 034605PCT/ US2010/ 002546 Optionally, but preferably, the
formul ati on contains a pharmaceutically acceptable salt, preferably sodium
chl ori de,weandiip3edosr abl y at about physi ol ogi cal concent Pariusea/0Q346 onal |y,
the formul ati ons of the i nvention can contain a pharmaceutically acceptable
preservative. odi nent s E‘Q%Q reservat.ive co en rati on ranges

fr om 0.vgrighsats CG “F,Ea tisghe gujturey 0B& OSHPG BIACH EFRBES Phose known
in the uggfﬁ{) hﬁﬂpst%'é{ﬁmeg zn\fdnk% (kﬁjhggC\plhﬁMransmrﬁ{e@ Isv40 (COS-7

met hyl paraben, and propy para en are’preferred preservativés. Optionally,

t he f oAMC@IURINE6XD); Hunean mlatybnmmmh lina ¢293er 293pdeds swtmdamttedcfat grpwale oept abl e
surfactant at a concentration of 05 to 0.02% ornulatlon

her ei n SHRPNHPR sulEAt Giahamst al. thé}?“owgohééii?@%p%chﬁ‘ﬁd haestﬁe'ﬂéig%?%l Sfor the
et vi {PBK. AR PENES AN EFvalt CRLPRIDG [OMOS Mabt e PRETRANE Y

sui t ablAtapr KSVSAITT: m&hw&n)p oﬂouse samsluedlB (Thid, Matkere Bi@ cRépred faB:24 e
pur pose i nt ended. The ive |n%ycd| ents nay al so be entrapped in

micr o]gétéé&}%@)pn&p&mtﬂldnmeelwgﬁﬁl ATCHYCEebIPsrAfHChD sregp aMMKeY Kiingy celis
gol at 1 nUERO-IR ATEE RSBy hOma K AR O b SPATECPEeLY),

respecichyifé ¥idnkycalR! (Mmdxl Adra@ odel 345epyfay g4t diver (BN BRYBY| £ATCCIPREONMES,
al bum n m crospheres, m croenul si ons, nano-particles and nanoca(psul es) or

in macrdéXuhsineningetn (Wdahm EGECEEdSHihwsagdivar F@tlSFQéﬁWr%?t &8 806

Phar maceutical Sci nces n rehe r s may be
or epar depusirpprie e SEPbsgas A ToS R LR SEIERI R SRE AhhbGe

sem peNTRaRkgd. TR, plsgaa m(lsgt))dmtmis QBN IFSE cBINd; WHE hhuERAthapitbng lInlaQHep
antibody, which matrices are in the form of shaped articles, e.g., ns,

or m chidapsuI e. Exarrpl es of sustal ned-rel ease matrices i ncI ude pol yesters,
hydr ogel s ( e | -. hacryl at e)
ol oy sPESHETERE Fondemedsiiall iebF HtseufF R baardhe vecigrs e
of L- 9|aHtt1|§JHprr§&lc@0ﬁ@ﬂd SuairBy ﬁrr éorﬁ/bh'ﬁ&{mh@meﬂtofﬂe&i@%(ﬁﬁiﬂéd & phoprRiefori ny|
acetate, degradable lactic acid-glycolic acid copolyners such as the LUPRON
DEPOTTmmctucn]caerlalbtees, weleetingoinanséymanisporsanpllingdbe pencaenepding deidegiretei d

copol yner and | euprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
Whi | e pBIWHETYs such as et hyl ene-vinyl acetate and lactic acid-glycolic acid
enabl e rel e3gge frupmbersh&s cbipr over 100 days, certain hydrogels rel ease
proteins for shorter tinme periods. Wien encapsul ated anti bodies remain in
t he body f ofTha hpetraglls usesl tom@@ucmy ademttymfehlenn‘@ggﬁegwé)eagltareﬂesalt of

t t t 37 | .t t d
poser bIEUHEhGEIY iRt DY RES medi s ar PRRY SFAD) el g e'v.v'seé for
st abi | iggadnhianvdgRandMEM?, gstghea)nnpmrméam(stmmb v@d DiltBécce%aVIBdigied iHaglel

aggregation nechanismis discovered to be WO 2011/ 034605PCT/ US201 /002546
i nt er mMlebwhd(DMES! )b Sigind)areratilable fonealiyghgtthe bodicslld. finddditionesnshefiibe,

stabiliz achi y. nodify dryl res

| yophi I"Pegll‘ SFIP%%il lagfad? & ?\E‘?tﬁol?t%z gg 4&“?%7@:]% %‘Bfts"tl que'af g i‘ﬁ{n usi ng
appr opnpabss fskioh, Y 85 PalRRANSEUEIEIPI0AY4 BB 866 492370tmr56m¢5|5| ¥r $,00Pa69:t i ons.
The proteins described herein (e.g., a coil ed coi | contalnlng antlbody a

t et her é’dOa&W@%éﬁyWCbswam%ﬁmr lhbﬁlyPatetdéieaa%Bﬁmg beaisehas Qtéttum)mlsdldefgtthﬁbed
her ei nil are.adm ni st ered unan Eengejne in accord with kno rret hods,

such adotifeHavensashatmiis ‘Qt"P%ﬁ oifPR 141 deeesSey v (trﬂt?BEl%aI} fusi on
over a per bAARTadibRBsuch¥%s i MR MSEHAR, orle Icfe?rﬁﬁrgr@)@ﬂﬁﬁlsbor) salts (such as

i ntracerobrospi nal, subcut aneous, intra-articular, int rasynovi al ,

i nt r at kediam, chborale, calapnnaia,gnwumnm pttqsplnatfr)obmfé@s (Sl_upbats HEPRS) mtclestidos may

be particularly desir i f extens ve s i s associ ated
with aftus 6&?%“3/“0?'86%&%’&?18@?) /s '@HF% ﬁﬁﬁémt Cﬁfﬁ“‘ éﬂtﬁ%ﬁeﬁf%‘r‘s An ex
Vivo s t APS I EX tlyd VO

strat etgelrezﬁse%?sy\‘}g eda?lts?g%l?%elg? ?ﬁlggglﬁdstljrlgétlsducf’éﬁg ai@Ml sC Ggﬁng? ?1%[}15 f r[om t he

subj ectmiwiohivla rpedeyandl ghadoseler ameqdialgntznprggisenme oAny lother mnc/aesary on. The
transfected or transduced c q(ls are then returned qt]ilo theid'ﬁ%u The cells

can be SeRRIeBENtE Mgy ddsorberigelugtd ALARREOPFIAL PAFHETALART MELYOYId et W&nto those
henopoi lelast. €

dendr; ¢ e iffie o (heftpiuRERITRL NGRS, (mpc PRk OGRS, TROAFVSS: ¢

endot helial cells, keratinocytes, or scle cells. I n one exanple,
the protein conplex is (e.g., acoiled coil containing antibody, a tethered
anti body, or an anti body nade according to the nethods described herein) is
adm nistered locally, e.g., by direct injections, when the disorder or
Iocatlon of the tunDr pernlts and the |nject|ons can be repeated

. o o o o, = T




Anot her enbodi nent of the invention is an article of manufacture containing
one or nore protein conplexes described herein, and materials useful for

t he treatwenniios4@sagnosi s of a disorder (for exanple, aoTAsL@oMIAE

di sease or cancer). The article of manufacture conprises a container and a

| abel or package. insert on o 550|ated wi.th the ntai ner. Suitable
cont ai rPéerVéO‘ﬁSrY Sﬁglé“&‘f[é? hgszgﬁ{hs@ects queégresmwgg@l SrppBarentiodhe The

cont ai d froma variety of materials such as glass or

pl as %%%g?)é%lﬁtg%%ﬁfesgﬁhol ds a conposition that is effecti ve for treating
t he cond| ti on Podinmipnivfiueribodst erile access port (for

2011/ 034605PCT/ US2010/ 002546 exanpl e the contai ner ma be an |ntravenous
sol ution badVlan wing rrompiArpigeehniquss pdr aptikadyeanbe PEydugehyppagiuiey. or
injecti e t n t. [ n
ant 1 bodteel SEtebnl  FRerR" S FE DR Pndl N PRRG, K £t el
pac kathd prsedulate aebx@sa‘eaﬁertﬂa@xtceulber DREPNagmens, drs ramse@cdf for ekmpltel g the
particul ar condition. The |abel or package insert wil| further conprise
| nst r useMtfzarion ouwirafiltetion; Nharn theaantippdiiis swﬁﬁﬁésm theymediuh SUBLTBRIAR'E .
Articl es of nuf and_Ki [

descri BEOFNChE ixplreg 1%151I séeénsc%rﬁ %Eer?.l 1y 1{_;'1 %J)AE%nt?% gﬁé% nsere'{r&gﬁ Q{/aqlsd le

I NSt r ugkdteiiToReENtrANGH fil tyr, fdmzlxaﬂl@cb hA AGﬂB@fEblCNHﬂhpQ&CF@B@ﬁ] mframlmna@euml C
products that contain i nfor mati on about the indications, usage, dosage,

admi ni sApsi¢asa mrnbmrrsaplmas RMiSFonay betnchidedén anynefshe &rregaing Agps ldnhibe  of
such theracﬁeutl l,n .c rta enbogt nment s &hadvgr%ctlfo%ge i nsert

i ndi catPb¥® %Sé?alf%%'rt@b 8§Ifaty|b5rfnf§df| &Pr?ven heega?wrtﬁh breast cancer,

col or eghmhmemA&er, |ung cancer, renal cell carcinoma, gliom, or ovarian
cancer. Additionally, the article of manufacture may further conprise
a second cofhaianépodymeppiositiog paepared iremdha ¢adlsichy bapuepedibsing Horf ¢xampleuch as

bact t t t tl hat f d |

L S R A AR R

mat eri alith FRATY @&ﬁbﬁataﬁm{y%mmw@ed ifiéa€6n ELRAGRET The suifabllgdbng ot her
buffers, diluents, I'ters, needles, an syringes. Kits are al so

provi dedoteinat a%lareafﬁséf/ ligasdepeadd oudieppeqiessand, lSQﬁYlg? of dnyrimpuyniogjabatinda or
nMuNopr ec tation of. an an en cel | For

| So1 o Rameiths S prebrin R ApoRs mikfeiflay cdniopsed iy an BRI hCere U
cont ai K@ AHRA, ?2;0974 hedyyERaRt ERAmaRt L@ dY)InfiiR) SdetosPeads (e. g.

sephar ose beads). can be prOV| ed which contain the antibodies for

det ect |(D983aa)nd>rqueaﬂ¢3u§ ﬁetcbmmemﬂed foe aaalnhmg;e llety‘peV iahd 6or lmngan Y3i (GuanetEll, SA or a

Western bl ot. he article of manufacture, the nerses a
Sy

cont ai AMB@dgS d%é‘&ﬁ (6?86@5&%@3?%‘5@%’}‘1%tb@raf%%‘%’dgaé’@é {gost
contal ko ddi6se” &tcﬁ%&%atn%sdﬁ deﬁfagréowahanm {REbR! Merieds duefgl one

mul tisp c anti bo of anti b nment o e I nvention. Additional

cont ai memsolma)pol‘:nagllafscdrqﬁgdstt;«/feaédwmyt)aermenealg;ow foki fastenflswamds buf herrtsr or
control antibodies. The | abel or package insert my ]%r Qvi de a descr | pt| on
of t he PESAIE iMenthas copbe acalse\ieﬁéwlmﬁar%ﬁs Whre theeantigpdy emprises ¢i¢h

di agno u % to be
suf 11 o Caniny B Bekgrbond B X RREARLPE, MALh PRIRRREHL Ry By RO R, O e
f ol | owiOBer ichaRjues farpeoteinf girditafion suclhlalgﬁabacbnanenmnraposmxdnﬂnge ceélnchnar e not

intended to limt the_scope of thﬁ&present invention in any way. | ndeed,
var | ousthenli B atioRsRBTer RN s WENG. GHaTFRICETAPY GHeHiea. Fh&l&at%@ﬂw ¢hd

those SEPrRGErINARESEAN RO RRdRe AP AE it DEERIOR alehine RN RupRRCH nt Che
scope @blyhdpRnappedesdme),ahrdnatofocusing, SDS-PAGE, and ammonium sulfate
precipitation are also available depending on the antibody to be recovered. '
In one embodiment, the antibody of interest is recovered from the solid phase of a
column by elution into a solution containing a chaotropic agent or mild detergent. Exemplary
chaotropic agents and mild detergents include, but are not limited to, Guanidine-HCI, urea,

lithium perclorate, Arginine, Histidine, SDS (sodium dodecy! sulfate), Tween, Triton, and
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VII. TARGET MOLECULES Exanpl es of nol ecul es that may be targeted
by a conplex of this invention include, but are not limted to, soluble
serum pr oveiznsl/am@st heir receptors and ot her nenbrane beumaspeiobeisns (e.q.,
adhesi ns) . I n anot her enbodi nent the binding protein of the

invention |s bl e of b|nd|n one, .two or nore cytol cines,
cyt oki f‘%laélt dﬂﬂ?lb?rélcﬁglmea{ﬁ'& ¥ v ahab receptors seI ected fromthe group

i st For
e3> ( aw Coiy ! O8GRI Rl hope BN oo BFRineRE BTy
FGF4 ( lif&est dndrcbntahEnts M3y b2 subjEGET td KGFH hi@ephotiGiiteractie 11, FGF12,

FGF12B, FGF14, FGF16, FGF17, FGE19, FGR20, FGR21, EGR23, @{ }, “%FZ, | FNA1,
| FNA2, chpapatographyaising mglgtion idier at ppRiBactweemNggout Rilviy» Brpierably-periormied

( EPSEL 1L4, 115, 1L6. IL7, 1L8, ILO,
| L10, %?Oiw, E“ﬁﬁ’ﬂgﬁgﬁ%, 11 %J,“Lﬁlbﬁﬁ(? b%ﬂ%@i‘ha IL17, IL17B, 1L18, IL19,
1120, 1122, s hR@bodbls2éduction msink\Rbuloblcay, | L28A, |L28B, 1129, 1L30, PDGFA,

PDGFB, TGFA, TGFB1, TGFB2, TGFB3, LTA (TNF-b), LTB, TNF %NF a). TNFSF4
(0X40 | gana§ecomhwnsnsba(cemw rrgaarm)genqim:sm copeapsiectingys

(rrance ToRyes B8 sesaiedt o R BRI s P@E@%&ﬂﬂﬂ%ﬁg 3] E@Eﬁé

TNFSF13uéhvaed 3 od?E}EEﬁFﬁﬁ ipekdn deMESRD)ST9 VE(, ATGEERL VE@EG:alar&RJphzth R2
| LIRL1, LLlRLf szRB | L2RG, | L3RA, IL4R LL5RA, TL6R |L7R 1L8RA,
| LSRB, ma_«smgawr Sieell psinger examplgAipofactin Fégmnpw,d_mallmq@mmlﬁﬁ@smz

| (1 RAPERDY 1 Rt RSk e g Ao isisiefts SRS VR g P el EBE (i 1y

PTN, a'&@nfﬂﬂ@@wnhmabaculoxhﬂm%ﬂ@k@ﬁbn@@&@ﬂlS@ﬂteplt ﬁ)é kY Riclutel RO Hes dags.aA
chenoki ne, chenoki ne receptor, or a chenokine-rel at ed protein selected from

the gr oapetofiglasmidsgnay baxanploged, igading plsmidsiier ved fromaosmercaiys (M P-| a)

Sor13 Cesblg gy sl v o8Pl dbeoREd o iRikn . i #RA2S
CCLI 9 (s é”@éneo%&%ﬁ anlyB&y3ha W thePedE rhayedePaltlifedd byQRER AviiHVpiGmers

STC-1), , CCl24 2 | eotaxin-2), CCLZ5 (TECK), CCL26
( eot ax |cnmpBe)nen®ug>7th(e @TAmk3/ rechm)s Thes? grimexmey (TERaKyate @4@&%((@@2@ CXCL3

2011/ oé&%%‘g@&fﬁ‘%ﬁg S8 6&%?%5&%1& *%X‘%L gs‘rﬁ%ly@‘ Eyg_é%leﬁgégg oty 13,

CXCL14 ensythdstad sE’EAo&eQX%e eRpBRsidfw&dedr) . CX3CL1 (SCYD1), SCYE1, XCL1
(1 ynphot actin), XCL2 (SCM1b), BLRI (MDRL5), CCBP2 éDG/ JAB61), CCRl (CKR1

/ HML45) , c@ﬁz:r(tmfwnmw/ithme EXPTSRBON ‘GRS, the EnKBRHEY emceme(GVKBRS /

ChenR13 BR6. | TRL22 / .DRY6 R HII
(KB gubgiERTor A 4t 28°C e relsmor e inds sy s yse L R

XCR1 ( %ﬁéat%@nﬁal u@@ﬂeﬁ%nd%%x@%@h mdy 62 @Rk ot Hed hs d&%ﬁ?@d f@iPRZ
(CORL0), "GPR3I, GPRO1 ( EKSGB0) | CXCR3 ( GPRO/ CRR- LZ{;@t( CXCR6 ( TYMBIR / STRL33

| Bonzekampleray Ol RERey ¢! ale(ﬁayulon_r@mcms_@nboectotsrm R%Mantrzttp@@ford
CKLFSF FSF3, FS LFSF5, OKLFSF6, CKLFSF7, CKLFSF8, BDNF, CSRL,
CSF3, @@@'{'&‘iéb‘%@bﬁb&%wm GDF5, HDF1A, DL8, PRL, RGS3, RGSI3,
SDF2, SLI T2 Explo is BEMLantid3alRan 81 b¥rified, for example yatfi€thelate

enbodi ment t he bi naﬁgr*lg pr O?EI ns of the invention are capabl e of binding one
or nor effirtypbtenaeprpheas followst fxtrgetogpn boprepared fitpnofecaBbimnt WOWR1; ACVRI B;

Ao, AGHE RS aesibed N opst YhicB T e Y e, BAERY S am

AZGPL (gidse @vaslgédy F&Hﬁﬁh@é&)n soﬁ?cai'mn g'sz@r (25 HEAHS {IBYS) 2. SBﬁﬁlMo@/M l;
BCL2: BCL6; BODN 17 BMP2: BNP3B ( GDE10): BWP4:

BVPG; BPBM BDH’IMAO‘%BgII?RﬂrBt OBI%’INP 4@%14 KICéhtandm)SQHIMthCd@(ﬁOfSEOOf(dSLZ7vv)
3 CAA C5R1: CANT1: P4 P2 (D A

(1- 309)on 1@§€1J“rteesapgﬁeﬁfre CdfﬁfﬁngY Wl%gahwﬂ “(WFH‘? é‘ %—\%}CFOA M coL17
TARC PR kM 3a
S 8%2?“.‘%‘@,“‘3& exgldﬂu%%%&'\/éc@l_g%)[ ok DM eroH)Ic{:CL S tmMéclﬁ:cLzZL
(VP F- 2 0.45%mh diticn- A)leCm%agﬂijummﬂomﬁxlamalﬁl))le ﬁmmﬂnagmm I TLO):

(e 2 PTERRAN ELRhSOI TS MbCNEed S Mo ‘7‘1”3"\{?3@&3?37““0%?2
E%B%éfé?@ Egﬁ;ﬁé %#g@#er%@ twgﬁ%ﬁ?) %%@% ét@%% | TER |

CKR-L1); CCR9 (GPR9-6); CCRLL(VSHK1): 2 (L-CCR); CD 164; CD 19; CDIC
CD20; CD200; CD22; CD24; CD28; CD3; 7; CD38; CD3E; CD3G CD3Z, CD4;
CD40; CD4OL; CD44; CD45RB; CD52; CD69; CD72; CD74; CD79A; CD79B; CD8; CDBO;
CD81; CD83; CD86; CDHL (E-cadherin); CDHLO; CDHL2; CDH13; CDHI 8; CDHLO;
CDH20; CDH5; CDH7; CDH8; CDHO; CDK2; CDK3; CDK4; CDK5; CDKB; CDK7; CDKO;

VAN M NA AT /NS ATt 1 1SS/ A D AN NAS™ A



(p21vapl / Cipl); CDKNLB (p27Kipl); CDKNI C, CDKN2A (P161NK4a); CDKN2B;
CDKN2C; CDKN3: CEBPB: CERI; CHGA: CH@EB: Chitinase:; CHST10; CKLFSF2:
CKLFSF3; vwRI2P8A81606KLFSF5; CKLFSF6; CKLFSF7; CKLFSF8 ClPDN3 S IDNNG2546
(claudin-7); CLN3; CLU (clusterin); CWKLRI; CIVKO?I (RDC1); CNRI; COL18AL;

o i S BE e e S s i e o FU TR 58

82(2]?)13 % %&16%590&1' @wasﬁ%{@itﬁ a(slecomg’y/wisﬁ b%}fe i (LIS)%::L)

CXCL6 pEcSpha: 30DXaM Nall:G0% EXCRB! pmw/ @KRhLeZl)tps ﬁb«sadqm@mu@wmm
/STRL33 / Bonzo): CYB5, CYCI. CYSLIRI: DAB2IP: DES: 118: DNCLI ;
DPP4 Ebiter- reqehiye) Aosbiselingpggap - thepoiumn lEﬁ?\l@iOPeédﬂ géhg Ei\égm‘ ENO1:

e R ol PRI 00y, e R SR 90,

FGFI 2; PAGH 2R siFveF33ini igErIWestEfaFil 6¢ w RGN NTF&RBjugated!td ,alldé(ﬂ?éplﬁ(bslﬁm)ase
FGF20; FGF21; FGF22; FGF23; FGF3 (int-2); FGF4 (HST); FGF5; FGR6 (HST-2);
FGF7 ( K@a)zen)lrcﬁmtwpwtam@mﬁe elotegHisyeteggsd antibpdy pemgplednand dralyzed( ZETA) -
FLJI 2584, F%@% “LRTI (fibronectin); FLTI; FOS; FOSLI (FRA-1); FY

( DARC) 28U A5 GAGEBI . GAGECI; GALNACAS- 65T; GATA3; GDF5 GFII:
GGT1; GV CSRltetAWiSELy ﬁ‘iﬂk&hnoﬂﬁ%e(m@cancﬂ%ﬁfelfon@cﬂ?éﬁmﬁ?mﬁ ( FKS&80) ;
GRCCl O (C10); GRP; N (Gel solin); GSTP1, HAVCR2; HDAC4; HDACS5; HDACTA;
HDACY; ch:@matqgrmh« te¢imimues Hinglugingrfer ms@ned, Srejginyd of e@éepﬂ&%OIUIHEA-A HLA- DRA;

HM7 4; 2 CEB | L F | FNA4;
N RiRrgsder R A DE PRI O opsst IRy OpyereRy efef s sy popsgiiidhe | oo
| G-BP2 col'u%%luﬂléﬂ:ﬁﬁﬁa 14inkion J:d»nlﬂm :§Ld dHRbiropik la&kis;or Inlild! detdrgérﬂtR/Exeinb}alzﬁ

1L12A; 1L12B: I1L12RB1: |L12RB2: IL1 IL13RA1 | L13RA2: |1L14: 1L15; 1L15RA:
| L16: |cha.01r0pnd_ag¢35|am?r@ld datarggnts inclgle, butiasgpot limiteghtp; GrpnigmseIClLpter, | || A:

|1 P BB Pl R i s P DS gy B SR Triesp ol | oo,

| L22R; NI-28RBA%f WHidBare lcbdthiertib@pavdilaBf: 1L27; 1L28A; 1L28B; 1L29; |L2RA
1L2RB; | L2RG I1L3; 1L30; IL3RA; I1L4; |L4R | L5 | L5RA; 11L6; 1L6R; |L6ST

(glycoprotein 130); EL7; EL7R, EL8; |IL8RA;, DL8RB; |L8RB;, DL9; DLI9R, DLK;
INHA; | NHBA; 1 | NSL4 Kl: ERAK2: | TGAI; ITGA2; I TGA3; | TGA6 (ab
integrin): %"‘F‘f@é‘”ﬁc‘l‘@ﬁ‘?‘ﬁ‘ MYt egrin): JAG: JAKL; JAK3: JUN, K6HF;
KAI'l ', KDR, @n@%@ﬁlﬁﬁuﬁﬁ@atm Rach fhdr GiayekitOd fdflcold@coikbdnt@ningl K14;
KLK15; KLKS; 2011/ 034605PC1/ US2010/ 002546 KLK4; KLK5; KLK6; KLK9; KRT1;
KRT19 (Heébaaligsns dig)wn BET®A; KHTHB6 (hair-specific type H keratin); LAMAS;
LEP (leptin); Lingo-p75; Lingo-Troy; LPS; LTA (TNF-b); LTB; LTB4R (GPR16);
LTB4R2; LTBR, MACMARCKS; MAG or Omgp ; MAP2K7 (c-Jun); MK, M Bl; mdlcine;

MEF, M P-2;cdMéd &l coﬁ!ﬁlnilﬁf?a)mb Yaded\VOiR®a PR (e MbSM)?column at4® C
(metal [ ot hi onectin-111); MISS1; MJC1 (jucin); MC MYD88; NCK2; neurocan;

NFKB1; NFKB2; NGB (Nl wé\lﬁfﬁvnmﬁ?@umwsmcﬁ%m@@ﬁl(<N090) NgR- p75;
NgRTr 0y; NVEL( NM23A) NOX5 NPPB; ~NROBL; NRCBZ NRID1; NRID2; NRLH2; NR1H3;

NRLH4; NRLI2; NRLIG; wg% g\@g %"'NR%K F2; NR2F6;
NR3Cl; NR3C2; NR4A1 NR4A2 NR4A3; KR ? 1; NRP1; NRP2; NT5E;

PECAL PR (CXTR) %ﬁ@s‘eﬁﬁwp 02 E’hb? AR A B PoeE, Poere

PSch; PARRIPEFEREAiEBne ﬁ*f)bsp %%@@?P eoa e TR R P
(g o 1 ZN"S&?@%%“ROSQ‘?%%W ﬁ’ R LRBACL gy 252

Monocyt e-acti vating cytol gi [, NAI. Pl NA3; SERP1NB5
(maspin); SERPI NEL( PAI - | )E ol Qﬁ‘jﬁ&’i p‘é’Hg a‘éﬁ?A‘?O?’E C2A2; SLC33ALl: SLCA3AL:
SLIT2; SPP1l; SPRR1B (Sprl); ST6GAL1l; STABI; STAT6; STEAP; STEAP2; TB4RZ;
TBX21; TCP1@h addiG@mlio Akdfaind, Gtker chédbtBipic I@ﬁ&]drilmlla' GEtBRieniF G an BEaRd in

TGFBR1; TGFBR2; TGFBR3; THLL; THBSL (thronbospondin-1); THBS2; THBS4; THPO,
TIE ( Titke-abpye pwification psetecl adiepthe initish Brotemn pocolymprstepTngiade, puare npf Re:

s PN geiepidherkGhdoe iRl His il S sp Rl g~

| NFSF1G wediRAida, ahtREF-40 lal( JIRANCGE e doNmErt il ARGRAbls. Drnhiglde @ARBOdY) ;
TNFSF13B; TNFSF14 (HVEM L); TNFSF15 (VEG ); TNFSF18; TNFSF4 (0X40 I'i gand);

TNFSF5 (CD40 |igand); TNFSF6 (Fasl); é&lFSF? (CD27 ligand); TNFSF8 (CD30
| i gand); TNFSF9 (4-1BB ligand); TOLLI Toll -1i ke receptors; TOP2A
(topoi sonmerase Ea); TP53; TPML; TPM2; TRADD;, TRAF1l; TRAF2; TRAF3; TRAF4;
TRAF5; TRAF6; TREM ; TREMR; TRPC6; TSLP; TWEAK; VEGF;, VEGFB; VEGFC;
ver si can; VHL CS VLA-4 XCL1 (Iyrrphot actl n) XCL2 (SCMIb); XCRI(GPR5 /
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WO 2011/ 034605PCT/ US2010/ 002546 Sol ubl e antigens or fragments
thereof, optionally conjugated to ot her nol ecules, can be used as

i Mmunogensof2ori/ogededr at i ng anti bodi es. For transmenbr ane Pobluseculoms2s4cuch as
receptors, fragnents of these (e.g. the extracellular domain of a receptor)
can be used as the immunogen. Al ternativ cel | s expressing.the. .

Cr ano B RaAB IR GRAIE S bromsdgeBLo TS fermRa e CRUER Hel i B! pe

deri ve iAol SRNTEE , haBuradlaRh) Afatdtaihl TRStatNiey BRYhLEABBHY S

whi ch %ar{)/%mlrogeg%ﬂ?{rna%oor rregl g)’/ recéjrrvg?ér}ant)techﬁi gues ato gxpr ess lt heﬁl

t r ans mgsreni»nmank atloive for@hé efficaetit rgrogal afithefooilad ceihby £gf-Cuesebpéptidase.
preparing anti bodies will be apparent to those in the art. Al
patents, patent applications, patent application publications, and other

publ i calt‘j.ongqu@&gaq?@i,r&%ngrred toin this specification are herein

i ncor porate eference to the same extent as if each independent patent,
pat ent appl MeatinveAtiopakse provadysl doafiighrd ppotbins Gadh arvonjugatedlandbsdienomas
specifically and individually indicated to be incorporated by reference.
Such pamenmoegmmgdatest(fasssamplee i 41tibay-drygromiigatesi P e§D§t ACOETPHS i 38y Shal

app! | capd %?ib;@%gaggs%{igédgh%?@ & f.ja6c]0/il%§\%%i?gﬁntfii];q;i@eag%igpfi)?%%t‘ﬁggﬁrangigod%gp9 and

Decenbe espec from atron clairns Benefit.

EXAMPLES antibody fRRMRL& ding tEARSinethots 8esceibed/BEtian svheey orend thx@imast on of
Coi l ed Coil Containing Antibodies The coiled coil heterodinerization

domai nsreglenscfithrelight ehainrer dzmhasey chair épicaniugatedon s chamicah sokequée gich ag ge

C-termpus of the HC) of an nt i.body, Nunerou nt i S C at can
be used’t _8r %?ltgf“ﬁ%fgtc%fl? 8%38@?Tot§%rﬁ¥%quﬁia Sma%? P%Oéigg@érlgﬁlgﬁg&nazg?l&? he art
and t eqhih @eSad ayhiaBeallyOactRBitddih aF Badebifal SRAZENSIRHL, BF gnhidlaberiyi@| br known in
the art. An exenplary nethod for constructing coiled coil containi n% 4

Fén

ant i bodragments tireeaf).idsadadiendsive isotope (iThe raiogniidsdne In partichlar,ge desca of

ant i bodi es cont ai ni n coiled coil constr.uct 0l | ows. . e and
RS o i e e L A G AL R N A W v el
the AC Bgbne( RS EHOALFSEINAS) EWEL N I ARRAT 1i oRERain (NC1 33) LO12) BASE. pl
( GGSAQLKKKLQALKKKNAQL LQALKKKLAQGAT; SEQ I D NG 34) coiled coil domain

sequencn imminosonjagat camsfrugted)ising the arckndg descTibed beleomay cewaindbs wer e

B R L
2011/ 0346085 RBed b Qi Ql%%@((ll&&miy Allbs, Yethuke tRY ittt Je0Bjud@idiiai have a

hl gGL was prepared using (pol ymerase chain reaction) to include a 5
mul ti pltee otwoxinggsittagaghvdSy oflpl eoe-Bavy-pr- light chaipathy ameynkof3he pyetoxid t e and

cloned into the previousl epar ed -ACI D. pl .or .pRK- BASE. p .. vect or

usi ng (ﬁggﬂt%ﬁlr'?éa ?’?tefﬁ%r{al%lsggjegwé reQYse éel%é@itgﬁgmgpabacg'&nﬂ%&ﬁ aﬁﬁ%"ﬁ( Kabat
nunber i f3ging GlredVRdoN iR 2 g lath &k ditD bBthAEatY BNiige chems dREdMShH e AiAIAGENE' S
Qui kchange 11 XL site-directed nutagenesis kit to prevent Fab rel ease

duri ng dyiosox@ adeebbeige administeredite i byt dinsiradyenst siglegffgoislasspciated Wb the n
were constructed as foll ows. For common LC and one-arned anti bodies, the VH
domai n BP'PHe?&85i red anti body was prepared using PCR to include 5 d al

and 3' Apal Thegtd bCidi®Bdg-dhESconfiRtddEE the ALAEM IR IEbEcibBLR IR yRBdLE! oned
into a simlarly prepared backbone vector. No changes 'had to be nade to the
LC consdgenstis., diugs aolitilberanhibisl tembocelistin slee tagatmpridifegncer (Syrigos and

Epenetos, Anticancer Research 19:605-614 (1999)‘; Niculescu-Duvaz and Springer, Adv. Drg.

Del. Rev. 26:151-172 (1997); U.S. Patent No. 4,975,278) allows targeted delivery of the drug

moiety to tumors, and intracellular accumulation therein, where systemic administration of

these unconjugated drug agents may result in unacceptable levels of toxicity to normal cells

as well as the tumor cells sought to be eliminated (Baldwin et al., Lancet (Mar. 15,

1986):603-605 ‘(1986); Thorpe, (1985) “Antibody Carriers Of Cytotoxic Agents In Cancer

Therapy: A Review,” in Monoclonal Antibodies ‘84: Biological And Clinical Applications,

A. Pinchera et al. (ed.s), pp. 475-506). Maximal efficacy with minimal toxicity is sought
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For tethered anti bodies the VH domain (mnus the signal sequence) of the
desired anti body was first prepared using PCR where the 5 priner contained
the 3' hawD20f1/84688S tether and termnated in a 5 BanHPCSiuseoianoksahe 3'
prinmer termnated in a 3 Apal site. The fragnents were digested and cl oned

into a simlarly prepared backbone vector. The cognate LC of the desired
ant i bodErits BQ{EHO{)’FE&H%%‘ gdich gnbmErnasanra apjpo esglﬂ?r"Fﬁ’E?“ fe@PHfhat ‘éﬁ‘}?‘fln a 5
Cal si ' j 0, i PnRAb faat et her and
term nallil g](ﬁ%l]%ratéé@?é(gm[&#ﬁg’?%@e?ggﬁsﬁt&'was Pé&%fe?gl?g%l{kg (g?r%%t e HC (now
i n t he Dragkiedén wesd oredhody irelwalei dagndrhgeihr dooeutiicih méthomexad, anbi@indesiasi ng

Cl al and BanHl .. The conpleted tether sequence linking the LC to the VH was
caGsaasteghndettati s crrye) - ( Bens praddn anuyodymesingoaiugates wrelde hagiesinb ot ed

techni quak: +28 o€ Sty BT iEoRs i 4T TLRHREL SRR SEhEBT rorm

and FcyR@anangtihaviandleBet@DNToun. dfChaViiat. [Jaaparias. 9Xil9gl 373el 3aat(DOCE); descri bed
herein. This antibody has a "BASE. pl " sequence contai ning an anti-human

%
Fcy R2b Mymddes gt alnddiogjganical mECbempb@ﬁqr@éiO:deﬁ-laMOHO); tdieret ahd t he

K222A atiqyn( EQ 1.0 N2 1), A " .se nt.ai_ni.n

anti - h?r%%ngéﬁl%‘slgq%ni%l @pp)aﬁbﬁ@’s&%&ﬁ &g%é?g’} IF} eglfl)lﬁg)irﬁgsl\é%luence
and t hevndfd 25 UBA33:EEH 8(SBEQ (1 $B6)0aRA caldhdarficiO(THae et &, BmdeRe. 6SERE D

NO 3) (F%%;re 8). One-arned anti bodi es that specifically bind either

HER2 or(1¥88rRHineraa eabk.CancepResed3:3PRe-33A2 (1R9dY))- tThsttoxipeaiayicéfgfi theipi nds HER2

contains, an.antj-HER?. antibady 1.HC sequence W,t n ACI l,..coiled coil
domai n €€ xé(h?:‘éd %ﬁ%f‘f‘e&%ﬁg%&y %cihgfl'isgﬁ l?@@%@%@“})’nﬁ% rbéréﬁg%’ Facki ng
t he VHigiiksortdrasdapmbipnWiSobhea 'claku'%%ddet@ HeQhictide BRidls s@OLenEs WO

2011/ 034605PCT/ US2010/ 002546 (SEQ ID NGO 5), and an antib-HER2 anti body 1 LC

sequencenjUSES (Cangg apjibodibgomprotehprbgepthntigandeci fi cal | y bi nds EGFR cont ai ns
an anti - EGFR.HC sequence vvin}\{_ya lACTDP%I C ile{;l. coi l domaip se%enr e and
the K222A moTSTORETREHeS peSnkgcyssul i fhe generafion o it noconfigatéy Areese

domai Nephid .2 : Jali kil I dh ethérebhh D dNBesed and an
ant i EgﬁﬁﬂD%.%)ﬁéggs%njgﬁgg@?gg%ll %%Nbr@S) d?gégﬁhes é9 1 and 9- Ze;i?se

Tet her éntladetdipwberdas Atchain, spunding attive figmee e phibenEGPERIHERIOMEr A al so
prepared (FILGJRES 10 and 11).. One anti body that ,specifically,binds HER2 and
SN G B R N A S )

ant i - HiRha &Mk Al rire dJor &€ poRARE didttain DEot&iRt Poh 28Ik SFaribdlaRbteinrdn ACI D. pl
coiled coil domain sedquence, and the 22A mutation (SEQ ID NO 9) and (2)
an ant i(PAPFRADIL iahd BAPLS), semmasdice chaahiey wbibtitor.aurantdr@osRapasnpady HC

by .26, ani i d. GGS t et he: BASE. pl . coi | ed coi | i
S eauenea ol e SRR et SpBe oo el nFac o (8eecond

ant i bogycdiratnaP ek fd. g alyy obinds) psfénenocfEER & ab i Rsvaﬁlz)i/ éthe anti - HER2
anti body 2 LC sequence tethered to the anti-HER2 anti body HC sequence by

a 26 amdionuabiles aBG8vaikbledior therpradiicbop lof casiidaed)jugeied adbbedies. sexpmeplee, and t he

K222A nut aj i .(1I5EQsi. D oy d (2) an anti-EGR,ant|body LC seguence

t et her é’é?tl‘f% 2gl}h’aln i 9&&?‘[‘[ ' ltg)ﬁ%y (g-@%légé’&eﬁé)ﬁélée gibgdpan Wﬂt\éx%&"}gﬁn

tether, EaRlarieQ! dr@ttuf@idnal BivRdin co PR an¢h 1de-siédgmniaut afa-on (SEQ
md&de B&REa arn@%ld) %‘ijfxnfli d_nH E%;&éalmtci ﬁ%ld ybrl:%%nts dW-s UL Y (

ID NG 10) (Frgure . LC and HC sequences used in
t he compstidydithioh podpiotate (SRDPR)dinsiothiclemt T hibifynetidniabdetivasives ef ighdeastern

Fi 12A d B .(SEQ | . 15 d 16),. T | t f i
Froures 1A gue e sea o e s aad ol The Tocatign gl aar o
ant | bo@ld@ﬁ){d% (IcAQs §H9Mldk%dég,%§—§ﬁd&g§%' SundsX@IMRa8 b (pRiziddbefAtyIon of

Coil ed Coi1l Containing Antibodi es n exenplary schema that can be
used t deypuedibminy biediazoniuncdertvatinesguands thep-dmzomusbemoybel ow. Coi | ed

coil containing.antibody | oaded ontgo a Protein A (e.g.,,.mAbSur col um at
3°C CoPMTraamit i BACYAPESES CURRA B A0SO MiAt A bis S dorfre
compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can
be prepared as described in Vitetta et al., Science 238:1098 (1987). Carbon-14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an

exemplary chelating agent for conjugation of radionucleotide to the antibody. See, e.g.,
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Sample eluted into Tris pH 8.0 (200mM) plus Arginine (100mV) Sanple pH
adjusted to 8.0 and cleaved for! hr at 37 C, 1:500 wt:w LysC Sanpl e
concent r avedousizm@s! m mAbSure resin/ 10ng protein and elparas2emoems¥si s/ Arg
buffer WD 2011/ 034605PCT/ US2010/ 002546 Sanpl e Loaded onto S200 gel
filtration colum in PBS + 0.3M NaCl+ 100nM Arg Col |l ect fractions, pool &
di al yzé’V Afd L In particular, antibodies were purified from

condi ti oned i j i | Swed
td@gs_g%ﬁ%%fag ) ﬁd%%%hmgﬁh@u fopRufERokER! %d&ﬁ%&%( en)

overni ght a e colum s washe two col um vol unes (CV) of PBS
( phos phaliehehmidie rmalytsmslinaids), dofastatinsyadrasating) aGricldth&Bse,tand. ACHOBS] arahthx114
detergent, followed by 10 CV potassi um phosphate buffer. The colums were

o] p :
el ut ed dgrivaives ofiea xins thatihave gripagyvityngre jalspeaniemnlyted hetgined wi t h
Argi nine (1Q0 L:nal ration) and Tris (200 mM final
concentrati g‘n , 5%’828’."9%%?&2%"?%}ﬂ s were renoved from anti bodi es upon
treat ment wilh Boe $imDO8inteney, iy innBagtbhjupak icomptisdsysr datieodpfeptiemaser (\Wako
Pure Chem cal Laboratories) at 37C for 1-5 hours. O eaved sanples were
| oaded ftagaientsy ef thein yaRESH caNjuBEH teeneriiners maviansHioi polkesyks coi | ed- coil s
from anti boqi,es.and.el u . 2 i e : i | usted
to 10 g m SIS R E s R o hicR 3R CRBRARY S S BoltEieBe AR e 2

Sephacr MaK@RQQe ¢@b ER igoldied froMBBe edsd A\ fFABANNRNGIL MEORnIN A 1 MU PagRdNDd. MV
NaN3. Peak fractions were pool ed and di al yzed agai nst PBS overni ght prior

t o nmass.&6edild.ubvisaavsnsiysit ns dissarered thahegriajn ayeropesralsgproduce | n additi on

to Arginine,.other chaotropic e or ml.d.deter t sed in
t he abd‘i}@“%ﬂof SC%I{Cﬁc?ﬁ_nbary%FB'é](gfgna(?{:%rr_n? %8“%1?1?lte|st§fs uartéemﬁqeos'%?lﬁégﬁ &Eﬁ step
i ncl udeynipetic ﬁfa?laﬂ@i_hoi At de@idafi Pos A ARKIBE R -thksdof 4tE @Rcldséd, ToéRapPIEliOT at e,
Hi stidine, SDS (sodi um dodecyl sulfate Tween, Triton, and NP-40, all of

whi ch 47§ Rasenté¥as AILBY. 23024 PABHBE); 403 36t46n4. 26060811 PEDBIA: 449, B 7501 ut i on
it ot AP dfer A3 28R P RRAD dofomrel 47T b R £l T e s e
st abi | i43310f98t B8 628502034, 866 4, £14111909, 4308 52] 4, 968B66 D antl A3 7@TF33Ci ent renoval
of the coiled coil by Lys-C endopepti dase. Table 1 shows a summary of
t he purifi cafapansiresd drug meietighare apERAvadigoeigtiay iaEerPOyDIg Spnjagatehodi es.

because they are: (i) relatively accessible to prepare by fermentation or chemical

modification, derivatization of fermentation products, (ii) amenable to derivatization with

functional groups suitable for conjugation through the non-disulfide linkers to antibodies, (iii)

stable in plasma, and (iv) effective against a variety of tumor cell lines.

Immunoconjugates containing maytansinoids, methods of making same, and their

therapeutic use are disclosed, for example, in U.S. Patent Nos. 5,208,020, 5,416,064 and

European Patent EP 0 425 235 B1, the disclosures of which are hereby expressly incorporated

by reference. Liu et al., Proc. Natl. Acad. Sci. USA 93:8618-8623 (1996) described

immunoconjugates comprising a maytansinoid designated DM linked to the monoclonal

antibody C242 directed against human colorectal cancer. The conjugate was found to be

highly cytotoxic towards cultured colon cancer cells, and showed antitumor activity in an in

vivo tumor growth assay. Chari et al., Cancer Research 52:127-131 (1992) describe

immunoconjugates in which a maytansinoid was conjugated via a disulfide linker to the

murine antibody A7 binding to an antigen on human colon cancer cell lines, or to another

murine monoclonal antibody TA.1 that binds the HER-2/neu oncogene. The cytotoxicity of

the TA.1-maytansinoid conjugate was tested in vitro on the human breast cancer cell line SK-

BR-3, which expresses 3 x 10° HER-2 surface antigens per cell. The drug conjugate achieved
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TABLE 1 Sanpl e Vol unme mAb Sure Col unm Recovery S200 Col unm Recovery Yield
Aggr egati on
WO 2011/034605 PCT/US2010/002546

a degree of cytotoxicity similar to the free maytansinoid drug, which could be increased by
increasing the number of maytansinoid molecules per antibody molecule. The A7-
maytansinoid conjugate showed low systemic cytotoxicity in mice.

Antibody-maytansinoid conjugates are prepared by chemically linking an antibody to
a maytansinoid molecule without significantly diminishing the biological activity of either the
antibody or the maytansinoid molecule. See, e.g., U.S. Patent No. 5,208,020 (the disclosure
of which is hereby expressly incorporated by reference). An average of 3-4 maytansinoid
molecules conjugated per antibody molecule has shown efficacy in enhancing cytotoxicity of
target cells without negatively affecting the function or solubility of the antibody, although
even one molecule of toxin/antibody would be expected to enhance cytotoxicity over the use
of naked antibody. Maytansinoids are well known in the art and can be synthesized by known
techniques or isolated from natural sources. Suitable maytansinoids are disclosed,. for
example, in U.S. Patent No. 5,208,020 and in the other patents and nonpatent publications
referred to hereinabove. Preferred maytansinoids are maytansinol and maytansinol analogues
modified in the aromatic ring or at other positions of the maytansinol molecule, such as
various maytansinol esters.

There are many linking groups known in the art for making antibody-maytansinoid
conjugates, including, for example, those disclosed in U.S. Patent No. 5,208,020 or EP Patent
0425 235 B1, Chari et al., Cancer Research 52:127-131 (1992), and U.S. Patent Application
Publication No. 2‘005/0169933, the disclosures of which are hereby expressly incorporated by
reference. Antibody-maytansinoid conjugates comprising the linker component SMCC may
be prepared as disclosed in U.S. Patent Application Publication No. 2005/0169933. The
linking groups include disulfide groups, thioether groups, acid labile groups, photolabile
groups, peptidase labile groups, or esterase labile groups, as disclosed in the above-identified
patents, disulfide and thioether groups being preferred. Additional linking groups are
described and exemplified herein.

Conjugates of the antibody and maytansinoid may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate
HCI), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives

(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-
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diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene).
Particularly preferred coupling agents include N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP) (Carlsson et al., Biochem. J. 173:723-737 (1978)) and N-succinimidyl-4-(2-
pyridylthio)pentanoate (SPP) to provide for a disulfide linkage.

The linker may be attached to the maytansinoid molecule at various positions,
depending on the type of the link. For example, an ester linkage may be formed by reaction
with a hydroxyl group using conventional coupling techniques. The reaction may occur at the
C-3 position having a hydroxyl group, the C-14 position modified with hydroxymethyl, the C-
15 position modified with a hydroxyl group, and the C-20 position having a hydroxyl group.
In a preferred embodiment, the linkage is formed at the C-3 position of maytansinol or a
maytansinol analogue.

ii. Auristatins and dolastatins

In some embodiments, the immunoconjugate comprises an antibody of the invention
conjugated to dolastatins or dolostatin peptidic analogs and derivatives, the auristatins (U.S.
Patent Nos. 5,635,483 and 5,780,588). Dolastatins and auristatins have been shown to
interfere with microtubule dynamics, GTP hydrolysis, and nuclear and cellular division
(Woyke et al., Antimicrob. Agents and Chemother. 45(12):3580-3584 (2001)) and have
anticancer (U.S. Patent No. 5,663,149) and antifungal activity (Pettit et al., Antimicrob.
Agents Chemother. 42:2961-2965 (1998)). The dolastatin or auristatin drug moiety may be
attached to the antibody through the N- (amino) terminus or the C- (carboxyl) terminus of the
peptidic drug moiety (WO 02/088172).

Exemplary auristatin embodiments include the N-terminus linked
monomethylauristatin drug moieties DE and DF, disclosed in “Monomethylvaline
Compounds Capable of Conjugation to Ligands,” U.S. Application Publication No.
2005/0238649, the disclosure of which is expressly incorporated by reference in its entirety.

Typically, peptide-based drug moieties can be prepared by forming a peptide bond
between two or more amino acids and/or peptide fragments. Such peptide bonds can be
prepared, for example, according to the liquid phase synthesis method (see E. Schroder and
K. Liibke, “The Peptides,” volume 1, pp. 76-136, 1965, Academic Press) that is well known
in the field of peptide chemistry. The auristatin/dolastatin drug moieties may be prepared
according to the methods of: U.S. Patent Nos. 5,635,483 and 5,780,588; Pettit et al., J. Nat.
Prod. 44:482-485 (1981); Pettit et al., Anti-Cancer Drug Design 13:47-66 (1998); Poncet,
Curr. Pharm. Des. 5:139-162 (1999); and Pettit, Fortschr. Chem. Org. Naturst. 70:1-79
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13% 50L 280 ng 213 ma 0 76% 11% WO 2011/ 034605PCT/ US2010/ 002546 The
coiled coil was renoved fromthe anti body by Lys-C endopepti dase during the
puri fi catWoromwmse®ss . An anti body constructed usi RGTAS2010002536 |

het erdi neri zati on domai ns, but which no |onger contains the coiled coil, is

referredy i8S, a0, NSRS AR ) (71978 984 [ 3P UrA9NT X AR valine

Compounds Capable of Conjugation to Ligands,” U.S. Application Publication No.
2005/0238649, hereby incorporated by reference in its entirety (disclosing, e.g., linkers and
methods of preparing monomethylvaline compounds such as MMAE and MMAF conjugated
to linkers).

iii. Calicheamicin

In other embodiments, the immunoconjugate comprises an antibody of the invention
conjugated to one or more calicheamicin molecules. The calicheamicin family of antibiotics |
are capable of producing double-stranded DNA breaks at sub-picomolar concentrations. For
the preparation of conjugates of the calicheamicin family, see U.S. Patent Nos. 5,712,374,
5,714,586, 5,739,116, 5,767,285, 5,770,701, 5,770,710, 5,773,001, and 5,877,296 (all to
American Cyanamid Company). Structural analogues of calicheamicin which may be used
include, but are not limited to, y.', (lzl, a3', N-acetyl-w', PSAG and O', (Hinman et al., Cancer
Research 53:3336-3342 (1993), Lode et al., Cancer Research 58:2925-2928 (1998) and the
aforementioned U.S. patents to American Cyanamid). Another anti-tumor drug that the
antibody can be conjugated is QFA, which is an antifolate. Both calicheamicin and QFA
have intracellular sites of action and do not readily cross the plasma membrane. Therefore,
cellular uptake of these agents through antibody mediated internalization greatly enhances
their cytotoxic effects.

iv. Other cytotoxic agents

Other antitumor agents that can be conjugated to the antibodies of the invention or
made according to the methods described herein include BCNU, streptozoicin, vincristine and
5-fluorouracil, the family of agents known collectively LL-E33288 complex described in U.S.
Patent Nos. 5,053,394 and 5,770,710, as well as esperamicins (U.S. Patent No. 5,877,296).

Eniymatically active toxins and fragments thereof which can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPIIL, and
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor,
gelonin, mitogellin, restrictocin, phenomycin, enomycin and the tricothecenes (see, for
example, WO 93/21232, published October 28, 1993).

The present invention further contemplates an immunoconjugate formed between an

antibody and a compound with nucleolytic activity (e.g., a ribonuclease or a DNA
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Exanpl e 3. Cl eavage of Coiled Coil Containing Antibodies The vari ous
coiled coil containing antibodi es were subjected to cl eavage experinents to
show t hatwohetliosidosd coil (and tether, if present) coul #Chasecéiemavesds from
the anti body sequence while | eaving the anti body sequence intact. In

particu ur 13A and. ow t he coiled coil was cleaved from an
exenpl SP&%CQE%:&’FQE‘?EQF&@'@HPI“II ’3? ' Lys- C endopeptidase and that the
anti body r e%t &gk vetdeatucut;h%ftt@r%etnecaﬁtnbaafﬁqap%mbhee @Htghwld%m the

coiled coil is wthin the margin of error of” the mass experi'nental |y
obser vathnby Anasistysfeadioanit isotopisis mrd avaylable fier tht pordatiicmdf rmdssohjogatete
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cl eave Vﬂ%‘nt i results
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t he nol ecul ar mass was deterni ned both pre-Lys-C endopepti dase treat ment

(1 eft pRASELEY rewnﬁe@iMBysmeglea&@}&bwméemg@étcwam lgmgl%aﬁm )s§uchor t he
LC (to a M of apel s)
usi ng Ir%%so\g?nsepgicgﬁ'% né II‘ﬁl qn&)fﬁgeriLll IIIIIIIaIéIIuI’:(Io’bser VCI? (nIIIIIIe%BI lar’ BIII%%egeQIear e
wi thin hdi'tﬂlmﬁ;}ﬁgmﬁndh’he@rd’r()fonof the t heoreti caI masses for the various
contructs showi n (9 T hat Lys- C endopepti dase cl eaved the coiled coil_domain
from t he HCThpuadie oF qilenr lahedamay bpéncomasptedim the seppugate in knowgp Miaysr For  mass

I I I
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and B) sydtRespauidingsti@ble dnflfo 8XAGIrédHRINralnlvyIvaiYs %Neﬁ&drr?mi emuhaé 1m$plawsf
within the margin of errog, of the theorgtical mass r both the one-arned

ant i bodlydrageh kahelscyrh é%jtccomr IandRe oF R?ﬁea%@lléﬁmhe atrﬁﬁtqhB@)dy'i Wytsmﬁ t he

coiled co es J18A- he t.heo I NTBss was
wi t hi n"H uerIﬁA%e Ihepg'IIImeﬁI III DS rr\t’elﬁtaaI Imé Fe%'sdégvg Nr mass

for ea@l’fhtl&‘&ﬁﬁd}dé%ball B hdkl. Bgoﬁthethsyeo&mtdeoaptﬂotases)gib@h B@bse@Itéave t he
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cl eaved fromog 2atee BPHRINtibsdh&iee tdokicRabm-dg iR madd Bagly a vadidtg okys- C
endopepti dase I(FII‘—°| gures 19A an}g B). As shown in Figure 19 the t heoreti cal

and expefrmcrt@mtabmrpspuoewﬂmedgm$ emhlaérN Aeestu il - pﬁldyldlﬁ@)rm@glpnatéf error

for ea nst ruct |.sq. cl avdf xenpl ar

t ot her SePIPT R et as PGyt By RS e s Mo R shE T T

ant i bogvindadolhhé &) IbiRatGshatiérivdiives 6F @tﬂd@@ed@t (sdasas é\nlﬁﬁI:tlﬁ}I]QdI:‘;ﬁlﬂi\ﬁHa@e t hen was
subj ected to nmass spectronetry anal ysis ?ur es 20A-B). The theoretical

mol eculb&Fl), readee dsgars ésaclhat@hgwmﬁudy@uwrahi) ddhed%e(ﬁ@qlhachluteraMﬂhyé«t) bise

tal d | ul. d t t th d i
" hdeed Tere domlofRG e B P BRI SR inae et Fmal EySence
itsel f (dueh @9BlsQFQﬁé‘z%%urﬂB&%z@ﬁﬁ@th@%@&%ﬂun&t) rdhsb@ﬁiﬁhﬁé (suchab wihde 1 he

nol ecul ar mass (M), for exenplary coiled coil containing anti bodi es are
sumar didsetyamatefadridebig-activesilwormeSamyplogndsofsuch as 1,5- difluoro-2,4-dinitrobenzene).

For example, a ricin immunotoxin can be prepared as described in Vitetta et al., Science
238:1098 (1987). Carbon-14-labeled l-isothiocyanatobenzyl-3-methyldiethylene
triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of
radionucleotide to the antibody. See, e.g., W094/11026. The linker may be a “cleavable
linker” facilitating release of the cytotoxic drug in the cell. For example, an acid-labile linker,
peptidase-sensitive linker, photolabile linker, dimethyl linker or disulfide-containing linker

(Chari et al., Cancer Research 52:127-131 (1992); U.S. Patent No. 5,208,020) may be used.
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The compounds of the invention expressly contemplate, but are not limited to, ADC
prepared with cross-linker reagents: BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS,
MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS,
sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-SMPB, and SVSB (succinimidyl-(4-
vinylsulfone)benzoate) which are commercially available (e.g., from Pierce Biotechnology,
Inc., Rockford, IL., U.S.A). See pages 467-498, 2003-2004 Applications Handbook and
Catalog.

v. Preparation of conjugated antibodies

In the conjugated antibodies of the invention, an antibody is conjugated to one or
more moieties (for example, drug moieties), e.g. abouf 1 to about 20 moieties per antibody,
optionally through a linker. The conjugated antibodies may be prepared by several routes,
employing organic chemistry reactions, conditions, and reagents known to those skilled in the
art, including: (1) reaction of a nucleophilic group of an antibody with a bivalent linker
reagent via a covalent bond, followed by reaction with a moiety of interest; and (2)»reacti0n of
a nucleophilic group of a moiety with a bivalent linker reagent via a covalent bond, followed
by reaction with the nucleophilic group of an antibody. Additional methods for preparing
conjugated antibodies are described herein.

The linker reagent may be composed of one or more linker components. Exemplary
linker components include 6-maleimidocaproyl (“MC”), maleimidopropanoyl (“MP”), valine-
citrulline (“val-cit”), alanine-phenylalanine (“ala-phe”), p-aminobenzyloxycarbonyl (“PAB”),
N-Succinimidyl 4-(2-pyridylthio) pentanoate (“SPP”), N-Succinimidyl 4-(N-
maleimidomethyl) cyclohexane-1 carboxylate (“SMCC’), and N-Succinimidyl (4-iodo-acetyl)
aminobenzoate (“SIAB”). Additional linker components are known in the art and some are
described herein. See also “Monomethylvaline Compounds Capable of Conjugation to
Ligands,” U.S. Application Publication No. 2005/0238649, the contents of which are hereby
incorporated by reference in its entirety.

In some embodiments, the linker may comprise amino acid residues. Exemplary
amino acid linker components include a dipeptide, a tripeptide, a tetrapeptide or a
pentapeptide. Exemplary dipeptides include: valine-citrulline (vc or val-cit), alanine-
phenylalanine (af or ala-phe). Exemplary tripeptides include: glycine-valine-citrulline (gly-
val-cit) and glycine-glycine-glycine (gly-gly-gly). Amino acid residues which comprise an
amino acid linker component include those occurring naturally, as well as minor amino acids

and non-naturally occurring amino acid analogs, such as citrulline. Amino acid linker
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components can be designed and optimized in their selectivity for enzymatic cleavage by a
particular enzymes, for example, a tumor-associated protease, cathepsin B, C and D, or a
plasmin protease.

Nucleophilic groups on antibodies include, but are not limited to: (i) N-terminal amine
groups, (ii) side chain amine groups, e.g. lysine, (iii) side chain thiol groups, €.g. cysteine, and
(iv) sugar hydroxyl or amino groups where the antibody is glycosylated. Amine, thiol, and
hydroxyl groups are nucleophilic and capable of reacting to form covalent bonds with
electrophilic groups on linker moieties and linker reagents including: (i) active esters such as
NHS esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl halides such as
haloacetamides; (iii) aldehydes, ketones, carboxyl, and maleimide groups. Certain antibodies
have reducible interchain disulfides, i.e., cysteine bridges. Antibodies may be made reactive
for conjugation with linker reagents by treatment with a reducing agent such as DTT
(dithiothreitol). Each cysteine bridge will thus form, theoretically, two reactive thiol
nucleophiles. Additional nucleophilic groups can be introduced into antibodies through the
reaction of lysines with 2-iminothiolane (Traut’s reagent) resulting in conversion of an amine
into a thiol. Reactive thiol groups may be introduced into the antibody (or fragment thereof)
by introducing one, two, three, four, or more cysteine residues (e.g., preparing mutant
antibodies comprising one or more non-native cysteine amino acid residues).

Conjugated antibodies of the invention may also be produced by modification of the
antibody to introduce electrophilic moieties, which ‘can react with nucleophilic substituents on
the linker reagent or drug or other moiety. The sugars of glycbsylated antibodies may be
oxidized, e.g., with periodate oxidizing reagents, to form aldehyde or ketone groups which
may react with the amine group of linker reagents or drug or other moieties. The resulting
imine Schiff base groups may form a stable linkage, or may be reduced, e.g., by borohydride
reagents to form stable amine linkages. In one embodiment, reaction of the carbohydrate
portion of a glycosylated antibody with either glactose oxidase or sodium meta-periodate may
yield carbonyl (aldehyde and ketone) groups in the protein that can react with appropriate
groups on the drug or other moiety (Hermanson, Bioconjugate Techniques). In another
embodiment, proteins containing N-terminal serine or threonine residues cah react with
sodium meta-periodate, resulting in production of an aldehyde in place of the first amino acid
(Geoghegan and Stroh, Bioconjugate Chem. 3:138-146 (1992); U.S. Patent No. 5,362,852).
Such aldehyde can be reacted with a drug moiety or linker nucleophile.

Likewise, nucleophilic groups on a moiety (such as a drug moiety) include, but are not
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limited to: amine, thiol, hydroxyl, hydrazide, oxime, hydrazine, thiosemicarbazone, hydrazine
carboxylate, and arylhydrazide groups capable of reacting to form covalent bonds with
electrophilic groups on linker moieties and linker reagents including: (i) active esters such as
NHS esters, HOBt esters, haloformates, and acid halides; (ii) alkyl and benzyl halides such as
haloacetamides; and (iii) aldehydes, ketones, carboxyl, and maleimide groups.

Alternatively, a fusion protein comprisihg the antibody and cytotoxic agent may be
made, e.g., by recombinant techniques or peptide synthesis. The length of DNA may
comprise respective regions encoding the two portions of the conjugate either adjacent one
another or separated by a region encoding a linker peptide which does not destroy the desired
properties of the conjugate. In yet another embodiment, the antibody may be conjugated to a
“receptor’” (such streptavidin) for utilization in tumor pre-targeting wherein the antibody-
receptor conjugate is administered to the individual, followed by removal of unbound
conjugate from the circulation using a clearing agent and then administration of a *ligand”

(e.g., avidin) which is conjugated to a cytotoxic agent (e.g., a radionucleotide).

V. Therapeutic Uses

The protein complexes such as antibodies and antibody fragments described herein
(e.g., a coiled coil containing antibody, a tethered antibody, or an antibody made according to
the methods described herein) may be used for therapeutic applications. For example, such
antibodies and antibody fragments can be used for the treatment of tumors, including pre-
cancerous, non-metastatic, metastatic, and cancerous tumors (e.g., early stage cancer), for the
treatment of allergic or inflammatory disorders, or for the treatment of autoimmune disease,
or for the treatment of a subject at risk for developing cancer (for example, breast cancer,
colorectal cancer, lung cancer, renal cell carcinoma, glioma, or ovarian cancer), an allergic or
inflammatory disorder, or an autoimmune disease.

The term cancer embraces a collection of proliferative disorders, including but not
limited to pre-cancerous growths, benign tumors, and malignant tumors. Bepign tumors
remain localized at the site of origin and do not have the capacity to infiltrate, invade, or
metastasize to distant sites. Malignant tumors will invade and damage other tissues around
them. They can also gain the ability to break off from where they started and spread to other
parts of the body (metastasize), usually through the bloodstream of through the lymphatic
system where the lymph nodes are located. Primary tumors are classified by the type of tissue

from which they arise; metastatic tumors are classified by the tissue type from which the
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cancer cells are derived. Over time, the cells of a malignant tumor become more abnormal
and appear less like normal cells. This change in the appearance of cancer cells is called the
tumor grade and cancer cells are described as being well-differentiated, moderately-
differentiated, poorly-differentiated, or undifferentiated. Well-differentiated cells are quite
normal appearing and resemble the normal cells from which they originated. Undifferentiated
cells are cells that have become so abnormal that it is no longer possible to determine the
origin of the cells.

The tumor can be a solid tumor or a non-solid or soft tissue tumor. Examples of soft
tissue tumors include leukemjé (e.g., chronic myelogenous leukemia, acute myelogenous
leukemia, adult acute lymphoblastic leukemia, acute myelogenous leukemia, mature B-cell
acute lymphoblastic leukemia, chronic lymphocytic leukemia, polymphocytic leukemia, or
hairy cell leukemia), or lymphoma (e.g., non-Hodgkin's lymphoma, cutaneous T-cell
lymphoma, or Hodgkin’s disease). A solid tumor includes any cancer of body tissues other
than blood, bone marrow, or the lymphatic system. Solid tumors can be further separated into
those of épithelial cell origin and those of non-epithelial cell origin. Examples of epithelial
cell solid tumors include tumors of the gastrointestinal tract, colon, breast, prostate, lung,
kidney, liver, pancreas, ovary, head and neck, oral cavity, stomach, duodenum, small
intestine, large intestine, anus, gall bladder, labium, nasopharynx, skin, uterus, male genital
organ, urinary organs, bladder, and skin. Solid tumors of non-epithelial origin include
sarcomas, brain tumors, and bone tumors.

Epithelial cancers generally evolve from a benign tumor to a preinvasive stage (e.g.,
carcinoma in situ), to a malignant cancer, which has penetrated the basement membrane and
invaded the subepithelial stroma.

Multispecific protein complexes can also be used in these therapeutic applications,
and antibodies that bind HER?2 can in particular be used to treat breast cancer, colorectal
cancer, lung cancer, renal cell carcinoma, glioma, or ovarian cancer.

Other subjects that are candidates for receiving compositions of this invention have,
or are at risk for developing, abnormal proliferation of fibrovascular tissue, acne rosacea,
acquired immune deficiency syndrome, artery occlusion, atopic keratitis, bacterial ulcers,
Bechets disease, blood borne tumors, carotid obstructive disease, choroidal
neovascularization, chronic inflammation, chronic retinal detachment, chronic uveitis,
chronic vitritis, contact lens overwear, corneal graft rejection, corneal neovascularization,

corneal graft neovascularization, Crohn’s disease, Eales disease, epidemic
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their respective -antigen (Figure 21). To test the exenpl ary coile
inflammatory hyperproliferative skin diseases, psoriasis such as plaque psoriasis, gutatte
psoriasis, pustular psoriasis, and psoriasis of the nails, dermatitis including contact dermatitis,
chronic contact dermatitis, allergic dermatitis, allergic contact dermatitis, dermatitis
herpetiformis, and atopic dermatitis, x-linked hyper IgM syndrome, urticaria such as chronic
allergic urticaria and chronic idiopathic urticaria, including chronic autoimmune urticaria,
polymyositis/dermatomyositis, juvenile dermatomyositis, toxic epidermal necrolysis,
scleroderma (including systemic scleroderma), sclerosis such as systemic sclerosis, multiple

sclerosis (MS) such as spino-optical MS, primary progressive MS (PPMS), and relapsing

remitting MS (RRMS), progressive systemic sclerosis, atherosclerosis, arteriosclerosis,
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diabetes), autoimmune diabetes, idiopathic diabetes insipidus, immune responses associated

with acute and delayed hypersensitivity mediated by cytokines and T-lymphocytes,

tuberculosis, sarcoidosis, granulomatosis including lymphomatoid granulomatosis, Wegener’s

granulomatosis, agranulocytosis, vasculitides, including vasculitis (including large vessel

vasculitis (including polymyalgia rheumatica and giant cell (Takayasu’s) arteritis), medium

vessel vasculitis (including Kawasaki’s disease and polyarteritis nodosa), microscopic

polyarteritis, CNS vasculitis, necrotizing, cutaneous, or hypersensitivity vasculitis, systemic

necfotizing vasculitis, and ANCA-associated vasculitis, such as Churg-Strauss vasculitis or

syndrome (CSS)), temporal arteritis, aplastic anemia, autoimmune aplastic anemia, Coombs
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positive anemia, Diamond Blackfan anemia, hemolytic anemia or immune hemolytic anemia
including autoimmune hemolytic anemia (AIHA), pernicious anemia (anemia perniciosa),
Addison’s disease, pure red cell anemia or aplasia (PRCA), Factor VIII deficiency,
hemophilia A, autoimmune neutropenia, pancytopenia, leukopenia, diseases involving
leukocyte diapedesis, CNS inflammatory disorders, multiple organ injury syndrome such as
those secondary to septicemia, trauma or hemorrhage, antigen-antibody complex- mediated
diseases, anti-glomerular basement membrane disease, anti-phospholipid antibody syndrome,
allergic neuritis, Bechet’s or Behcet’s disease, Castleman’s syndrome, Goodpasture’s
syndrome, Reynaud’s syndrome, Sjogren’s syndrome, Stevens-Johnson syndrome,
pemphigoid such as pemphigoid bullous and skin pemphigoid, pemphigus (including
pemphigus vulgaris, pemphigus foliaceus, pemphigus mucus-membrane pemphigoid, and
pemphigus erythematosus), autoimmune polyendocrinopathies, Reiter’s disease or syndrome,
immune complex nephritis, antibody-mediated nephritis, neuromyelitis optica,
polyneuropathies, chronic neuropathy such as IgM polyneuropathies or IgM-mediated
neuropathy, thrombocytopenia (as developed by myocardial infarction patients, for example),
including thrombotic thrombocytopenic purpura (TTP) and autoimmune or immune-mediated
thrombocytopenia such as idiopathic thrombocytopenic purpura (ITP) including chronic or
acute ITP, autoimmune disease of the testis and ovary including autoimune orchitis and
oophoritis, primary hypothyroidism, hypoparathyroidism, autoimmune endocrine diseases
including thyroiditis such as autoimmune thyroiditis, Hashimoto’s disease, chronic thyroiditis
(Hashimoto’s thyroiditis), or subacute thyroiditis, autoimmune thyroid disease, idiopathic
hypothyroidism, Grave’s disease, polyglandular syndromes such as autoimmune
polyglandular syndromes (or polyglandular endocrinopathy syndromes), paraneoplastic
syndromes, including neurologic paraneoplastic syndromes such as Lambert-Eaton.
myasthenic syndrome or Eaton-Lambert syndrome, stiff-man or stiff-person syndrome,
encephalomyelitis such as allergic encephalomyelitis or encephalomyelitis allergica and
experimental allergic encephalomyelitis (EAE), myasthenia gravis such as thymoma-
associated myasthenia gravis, cerebellar degeneration, neuromyotonia, opsoclonus or
opsoclonus myoclonus syndrome (OMS), and sensory neuropathy, multifocal motor
neuropathy, Sheehan’s syndrome, autoimmune hepatitis, chronic hepatitis, lupoid hepatitis,
giant cell hepatitis, chronic active hepatitis or autoimmune chronic active hepatitis, lymphoid
interstitial pneumonitis, bronchiolitis obliterans (non-transplant) vs NSIP, Guillain-Barré

syndrome, Berger’s disease (IgA nephropathy), idiopathic IgA nephropathy, linear IgA
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dermatosis, primary biliary cirrhosis, pneumonocirrhosis, autoimmune enteropathy syndrome,
Celiac disease, Coeliac disease, celiac sprue (gluten enteropathy), refractory sprue, idiopathic
sprue, cryoglobulinemia, amylotrophic lateral sclerosis (ALS; Lou Gehrig’s disease),
coronary artery disease, autoimmune ear disease such as autoimmune inner ear diseasé
(AIED), autoimmune hearing loss, opsoclonus myoclonus syndrome (OMS), polychondritis
such as refractory or relapsed polychondritis, pulmonary alveolar proteinosis, amyloidosis,
scleritis, a non-cancerous lymphocytosis, a primary lymphocytosis, which includes
monoclonal B cell lymphocytosis (e.g., benign monoclonal gammopathy and monoclonal
garnmopathy of unQetenrljned significance, MGUS), peripheral neuropathy, paraneoplastic
syndrome, channelopathies such as epilepsy, migraine, arrhythmia, muscular disorders,
deafness, blindness, periodic paralysis, and channelopathies of the CNS, autism,
inflammatory myopathy, focal segmental glomerulosclerosis (FSGS), endocrine
ophthalmopathy, uveoretinitis, chorioretinitis, autoimmune hepatological disorder,
fibromyalgia, multiple endocrine failure, Schmidt’s syndrome, adrenalitis, gastric atrophy,
presenile dementia, demyelinating diseases such as autoimmune demyelinating diseases,
diabetic nephropathy, Dressler’s syndrome, alopecia areata, CREST syndrome (calcinosis,
Raynaud’s phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia), male and
female autoimmune infertility, mixed connective tissue disease, Chagas’ disease, rheumatic
fever, recurrent abortion, farmer’s lung, erythema multiforme, post-cardiotomy syndrome,
Cushing’s syndrome, bird-fancier’s lung, allergic granulomatous angiitis, benign lymphocytic
angiitis, Alport’s syndrome, alveolitis such as allergic alveolitis and fibrosing alveolitis,
interstitial lung disease, transfusion reaction, leprosy, malaria, leishmaniasis, kypanosomiasis,
schistosomiasis, ascariasis, aspergillosis, Sampter’s syndrome, Caplan’s syndrome, dengue,
endocarditis, endomyocardial fibrosis, diffuse interstitial pulmonary fibrosis, interstitial lung
fibrosis, idiopathic pulmonary fibrosis, cystic fibrosis, endophthalmitis, erythema elevatum et
diutinum, erythroblastosis fetalis, eosinophilic faciitis, Shulman’s syndrome, Felty’s
syndrome, flariasis, cyclitis such as chronic cyclitis, heterochronic cyclitis, iridocyclitis, or
Fuch’s cyclitis, Henoch-Schonlein purpura, human immunodeficiency virus (HIV) infection,
echovirus infection, cardiomyopathy, Alzheimer’s disease, parvovirus infection, rubella virus
infection, post-vaccination syndromes, congenital rubella infection, Epstein-Barr virus
infection, mumps, Evan’s syndrome, autoimmune gonadal failure, Sydenham’s chorea, post-
streptococcal nephritis, thromboangitis ubiterans, thyrotoxicosis, tabes dorsalis, chorioiditis,

giant cell polymyalgia, endocrine ophthamopathy, chronic hypersensitivity pneumonitis,
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keratoconjunctivitis sicca, epidemic keratoconjunctivitis, idiopathic nephritic syndrome,
minimal change nephropathy, benign familial and ischemia-reperfusion injury, retinal
autoimmunity, joint inflammation, bronchitis, chronic obstructive airway disease, silicosis,
aphthae, aphthous stomatitis, arteriosclerotic disorders, aspermiogenese, autoimmune
hemolysis, Boeck’s disease, cryoglobulinemia, Dupuytren’s contracture, endophthalmia
phacoanaphylactica, enteritis allergica, erythema nodosum leprosum, idiopathic facial
paralysis, chronic fatigue syndrome, febris rheumatica, Hamman-Rich’s disease, sensoneural
hearing loss, haemoglobinuria paroxysmatica, hypogonadism, ileitis regionalis, leucopenia,
mononucleosis infectiosa, traverse myelitis, primary idiopathic myxedema, nephrosis,

ophthalmia symphatica, orchitis granulomatosa, pancreatitis, polyradiculitis acuta, pyoderma

gangrenosum, Quervain’s thyreoiditis, acquired spenic atrophy, infertility due to

antispermatozoan antobodies, non-malignant thymoma, vitiligo, SCID and Epstein-Barr
virus- associated diseases, acquired immune deficiency syndrome (AIDS), parasitic diseases
such as Leishmania, toxic-shock syndrome, food poisoning, conditions involving infiltration
of T-cells, leukocyte-adhesion deficiency, immune responsés associated with acute and
delayed hypersensitivity mediated by cytokines and T-lymphocytes, diseases involving
leukocyte diapedesis, multiple organ injury syndrome, antigen-antibody complex-mediated
diseases, antiglomerular basement membrane disease, allergic neuritis, autoimmune
polyendocrinopathies, oophoritis, primary myxedema, autoimmune atrophic gastritis,
sympathetic ophthalmia, rheumatic diseases, mixed connective tissue disease, nephrotic
syndrome, insulitis, polyendocrine failure, peripheral neuropathy, autoimmune polyglandular
syndrome type I, adult-onset idiopathic hypoparathyroidism (AOIH), alopecia totalis, dilated
cardiomyopathy, epidermolisis bullosa acquisita (EBA), hemochromatosis, myocarditis,
nephrotic syndrome, primary sclerosing cholangitis, purulent or nonpurulent sinusitis, acute
or chronic sinusitis, ethmoid, frontal, maxillary, or sphenoid sinusitis, an eosinophil-related
disorder such as eosinophilia, pulmonary infiltration eosinophilia, eosinophilia-myalgia
syndrome, Loffler’s syndromé, chronic eosinophilic pneumonia, tropical pulmonary
eosinophilia, bronchopneumonic aspergillosis, aspergilloma, or granulomas containing
eosinophils, anaphylaxis, seronegative spondyloarthritides, polyendocrine autoimmune
disease, sclerosing cholangitis, sclera, episclera, chronic mucocutaneous candidiasis, Bruton’s
syndrome, transient hypogammaglobulinemia of infancy, Wiskott-Aldrich syndrome, ataxia
telangiectasia, autoimmune disorders associated with collagen disease, rheumatism,

neurological disease, ischemic re-perfusion disorder, reduction in blood pressure response,
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vascular dysfunction, antgiectasis, tissue injury, cardiovascular ischemia, hyperalgesia,
cerebral ischemia, and disease accompanying vascularization, allergic hypersensitivity
disorders, glomerulonephritides, reperfusion injury, reperfusion injury of myocardial or other
tissues, dermatoses with acute inflammatory components, acute purulent meningitis or other
central nervous system inflammatory disorders, ocular and orbital inflammatory disorders,
granulocyte transfusion-associated syndromes, cytokine-induced toxicity, acute serious
inflammation, chronic intractable inflammation, pyelitis, pneumonocirrhosis, diabetic
retinopathy, diabetic large-artery disorder, endarterial hyperplasia, peptic ulcer, valvulitis, and
endometriosis.

In addition to therapeutic uses, the antibodies of the invention can be used for other
purposes, including diagnostic methods, such as diagnostic methods for the diseases and
conditions described herein.

VI.  Dosages, Formulationé, and Duration

The proteins of this invention will be formulated, dosed, and administered in a fashion
consistent with good medical practice. Factors for consideration in this context include the
particular disorder being treated, the particular mammal being treated, the clinical condition
of the individual subject, the cause of the disorder, the site of delivery of the agent, the
method of administration, the scheduling of administration, and other factors known to
medical practitioners. The “therapeutically effective amount” of the proteins to be
administered will be governed by such considerations, and is the minimum amount necessary
to prevent, ameliorate, or treat a particular disorder (for example, a cancer, allergic or
inflammatory disorder, or autoimmune disorder). The proteins need not be, but are
optionally, formulated with one or more agents currently used to prevent or treat the disorder.
The effective amount of such other agents depends on the amount of proteins present in the
formulation, the type of disorder or treatment, and other factors discussed above. These are
generally used in the same dosages and with administration routes as used hereinbefore or
about from 1 to 99% of the heretofore employed dosages. Generally, alleviation or treatment
of a cancer involves the lessening of one or more symptoms or medical problems associated
with the cancer. The therapeutically effective amount of the drug can accomplish one or a
combination of the following: reduce (by at least 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 100% or more) the number of cancer cells; reduce or inhibit the tumor size or
tumor burden; inhibit (i.e., to decrease to some extent and/or stop) cancer cell infiltration into

peripheral organs; reduce hormonal secretion in the case of adenomas; reduce vessel density;
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inhibit tumor metastasis; reduce or inhibit tumor growth; and/or relieve to some extent one or
more of the symptoms associated with the cancer. In some embodiments, the proteins are
used to prevent the occurrence or reoccurrence of cancer or an autoimmune disorder in the
subject.

In one embodiment, the present invention can be used for increasing the duration of
survival of a human subject susceptible to or diagnosed with a cancer or autoimmune
disorder. Duration of survival is defined as the time from first administration of the drug to
death. Duration of survival can also be measured by stratified hazard ratio (HR) of the
treatment group versus control group, which represents the risk of death for a subject during
the treatment.

In yet another embodiment, the treatment of the present invention significantly
increases response rate in a group of human subjects susceptible to or diagnosed with a cancer
who are treated with various anti-cancer therapies. Response rate is defined as the percentage
of treated subjects who responded to the treatment. In one aspect, the combination treatment
of the invention using proteins of this invention and surgery, radiation therapy, or one or more
chemotherapeutic agents significantly increases response rate in the treated subject group
compared to the group treated with surgery, radiation therapy, or chemotherapy alone, the
increase having a Chi-square p-value of less than 0.005. Additional measurements of
therapeutic efficacy in the treatment of cancers are described in U.S. Patent Application
Publication No. 20050186208.

Therapeutic formulations are prepared using standard methods known in the art by
mixing the active ingredient having the desired degree of purity with optional physiologically
acceptable carriers, excipients or stabilizers (Remington’s Pharmaceutical Sciences (20"
edition), ed. A. Gennaro, 2000, Lippincott, Williams & Wilkins, Philadelphia, PA).
Acceptable carriers, include saline, or buffers such as phosphate, citrate and other organic
acids; antioxidants including ascorbic acid; low molecular weight (less than about 10
residues) polypeptides; proteins, such as serum albumin, gelatin or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as glycine, glutamine,
asparagines, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates
including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such
as mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants

such as TWEEN™, PLURONICS™, or PEG.
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Optionally, but preferably, the formulation contains a pharmaceutically acceptable
salt, preferably sodium chloride, and preferably at about physiological concentrations.
Optionally, the formulations of the invention can contain a pharmaceutically accéptablc
preservative. In some embodiments the preservative concentration ranges' from 0.1 to 2.0%,
typically v/v. Suitable preservatives include those known in the pharmaceutical arts. Benzyl
alcohol, phenol, m-cresol, methylparaben, and propylparaben are preferred preservatives.
Optionally, the formulations of the invention can include a pharmaceu‘tically acceptable
surfactant at a cdncentratioﬁ of 0.005 to 0.02%.

The formulation herein may also contain more than one active compound as necessary
for the particular indication being treated, preferably those with complementary activities that
do not adversely affect each other. Such molecules are suitably present in combination in
amounts that are effective for the purpose intended.

The active ingredients may also be entrapped in microcapsules prepared, for example,
by coacervation techniques or by interfacial polymerization, fbr example,
hydroxymethylcellulose or gelatin-microcapsule and poly-(methylmethacylate) microcapsule,
respectively, in colloidal drug delivery systems (for example, liposomes, albumin
microspheres, microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such
techniques are disclosed in Remington’s Pharmaceutical Sciences, supra.

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g., films, or
microcapsule. Examples of sustained-release matrices include polyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Patent |
No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOTT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and
leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-
vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 100 days,
certain hydrogels release proteins for shorter time periods. When encapsulated antibodies
remain in the body for a long time, they may denature or aggregate as a result of exposure to
moisture at 37°C, resulting in a loss of biological activity and possible changes in
immunogenicity. Rational strategies can be devised for stabilization depending on the

mechanism involved. For example, if the aggregation mechanism is discovered to be
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In one example, the protein complex is (e.g., a coiled coil containing antibody, a
tethered antibody, or an antibody made according to the methods described herein) is
~administered locally, e.g., by direct injections, when the disorder or location of the tumor
permits, and the injections can be repeated periodically. The protein complex can also be
delivered systemically to the subject or directly to the tumor cells, e.g., to a tumor or a tumor

bed following surgical excision of the tumor, in order to prevent or reduce local recurrence or

metastasis.

VII. Articles of Manufacture

Another embodiment of the invention is an article of manufacture containing one or
more protein complexes described herein, and materials useful for the treatment or diagnosis
of a disorder (for example, an autoimmune disease or cancer). The article of manufacture
comprises a container and a label or package insert on or associated with the container.
Suitable containers include, for example, bottles, vials, syringes, e‘tc. The containers may be
formed from a variety of materials such as glass or plastic. The container holds a

composition that is effective for treating the condition and may have a sterile access port (for
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therapeutic products that contain information about the indications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such therapeutic
products. In certain embodiments, the package insert indicates that the composition is used
for treating breast cancer, colorectal cancer, lung cancer, renal cell carcinoma, glioma, or
ovarian cancer.

Additionally, the article of manufacture may further comprise a second container
comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for injection
(BWFI), phosphate-buffered saline, Ringer’s solution and dextrose solution. It may further
include other materials considered from a commercial and user standpoint, including other
buffers, diluents, filters, needles, and syringes.

Kits are also provided that are useful for various purposes, e.g., for purification or
immunoprecipitation of an antigen (e.g., HER2 or EGFR) from cells. For isolation and
purification of an antigen (e.g., HER2 or EGFR) the kit can contain an antibody (e.g., an
EGFR/HER?2 antibody) coupled to beads (e.g., sepharose beads). Kits can be provided which
contain the antibodies for detection and quantitation of the antigen in vitro, e.g., in an ELISA
or a Western blot. As with the article of manufacture, the kit comprises a container and a
label or package insert on or associated with the container. The container holds a
composition comprising at least one multispecific antibody or antibody fragment of the
invention. Additional containers may be included that contain, e.g., diluents and buffers or
control antibodies. The label or package insert may provide a description of the composition
as well as instructions for the intended in vitro or diagnostic use.

The foregoing written description is considered to be sufficient to enable one skilled
in the art to practice the invention. The following Examples are offered for illustrative
purposes only, and are not intended to limit the scope of the present invention in any way.

Indeed, various modifications of the invention in addition to those shown and described
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VII. TARGET MOLECULES

Examples of molecules that may be targeted by a complex of this inventioﬁ
include, but are not limited to, soluble serum proteins and their receptors and other membrane
bound proteins (e.g., adhesins).

In another embodiment the binding protein of the invention is capable of binding
one, two or more cytokines, cytokine-related proteins, and cytokine receptors selected from
the group‘consisting of BMPI, BMP2, BMP3B (GDFIO), BMP4, BMP6, BMP8, CSFI (M-
CSF), CSF2 (GM-CSF), CSF3 (G-CSF), EPO, FGFI (aFGF), FGF2 (bFGF), FGF3 (int-2),
FGF4 (HST), FGF5, FGF6 (HST-2), FGF7 (KGF), FGF9, FGF10, FGF11, FGF12, FGF12B,
FGF14, FGF16, FGF17, FGF19, FGF20, FGF21, FGF23, IGF1, IGF2, IFNAI, IFNA2,
IFNA4, IFNAS, IFNA6, IFNA7, IFNBI, IFNG, IFNWI, FELI, FELI (EPSELON), FELI
(ZETA), ILIA, ILIB, IL2, IL3, IL4, ILS, IL6, IL7, IL8, IL9, IL10, ILI, IL12A, IL12B, IL13,
IL14,1L15,1L16,IL17, IL17B, IL18, IL19, 1L20, I1.22, 123, IL24, IL25, [L26, IL27, IL28A,
IL.28B, IL29, IL30, PDGFA, PDGFB, TGFA, TGFB1, TGFB2, TGFB3, LTA (TNF-b), LTB,
TNF (TNF-a ), TNFSF4 (0OX40 ligand), TNFSF5 (CD40 ligand), TNFSF6 (FasL), TNFSF7
(CD27 ligand), TNFSF8 (CD30 ligand), TNFSF9 (4-1BB ligand), TNFSFIO (TRAIL),
TNFSF11 (TRANCE), TNFSF12 (APO3L), TNFSF13 (April), TNFSF13B, TNFSF14
(HVEM-L), TNFSF15 (VEGI), TNFSF18, HGF (VEGFD), VEGF, VEGFB, VEGFC, ILIR1,
IL1R2, IL1IRL1, LL1RL2, IL2RA, IL2RB, IL2RG, IL3RA, IL4R, IL5RA, IL6R, IL7R,
IL8RA, IL8RB, ILIR, ILIORA, ILIORB, IL1IRA, IL12RB1, IL12RB2, IL13RA1; IL13RA2,
IL15RA, IL17R, IL18R1, IL20RA, IL21R, IL22R, IL1HY 1, ILIRAP, ILIRAPLI, ILIRAPL2,
ILIRN, IL6ST, IL18BP, IL18RAP, IL22RA2, AIFl, HGF, LEP (leptin), PTN, and THPO.

In another embodiment, a target molecule is a chemokine, chemokine receptor, or
a chemokine-related protein selected from the group consisting of CCLI (I- 309), CCL2
(MCP -1 / MCAF), CCL3 (MIP-Ia), CCL4 (MIP-Ib), CCL5 (RANTES), CCL7 (MCP- 3),
CCLS8 (mcp-2), CCLH (eotaxin), CCL13 (MCP-4), CCL15 (MIP-Id), CCL16 (HCC-4),
CCL17 (TARC), CCL18 (PARC), CCL19 (MDP-3b), CCL20 (MIP-3a), CCL21 (SLC/
exodus-2), CCL22 (MDC / STC-I), CCL23 (MPIF-I), CCL24 (MPIF-2 / eotaxin-2), CCL25
(TECK), CCL26 (eotaxin- 3), CCL27 (CTACK / ILC), CCL28, CXCLI (GROI), CXCL2
(GRO2), CXCL3 (GR03), CXCLS5 (ENA-78), CXCL6 (GCP-2), CXCL9 (MIG), CXCLIO (IP
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for tencq@Y$), CX3CL1 (SCYD), SCYEI, XCLI (lymphotactin), XCL2 (SCM-Ib), BLRI
(MDR15), CCBP2 (D6 / JAB61), CCRI (CKRI / HM145), CCR2 (mcp-IRB / RA), CCR3
(CKR3 / CMKBR3), CCR4, CCR5 (CMKBRS5 / ChemR13), CCR6 (CMKBR6 / CKR-L3 /
STRL22 / DRY6), CCR7 (CKR7 / EBIl), CCR8 (CMKBRS8 / TERI / CKR- Ll), CCR9 (GPR-
9-6), CCRLI (VSHKI), CCRL2 (L-CCR), XCRI (GPRS / CCXCRI), CMKLRI, CMKORI
(RDCI), CX3CR1 (V28), CXCR4, GPR2 (CCRIO), GPR31, GPR81 (FKSG80), CXCR3
(GPR9/CKR-L2), CXCR6 (TYMSTR /STRL33 / Bonzo), HM74, IL8RA (IL8Ra), IL8RB
(IL8Rb), LTB4R (GPR16), TCPIO, CKLESF2, CKLFSF3, CKLFSF4, CKLFSF5, CKLFSF6,
CKLFSF7, CKLFSF8, BDNF, C5R1, CSF3, GRCCIO (CIO), EPO, FY (DARC), GDF5,
HDFIA, DL8, PRL, RGS3, RGS13, SDF2, SLIT2, TLR2, TLR4, TREMI, TREM2, and VHL.

In another embodiment the binding proteins of the invention are capable of
binding one or more targets selected from the group consisting of ABCFl; ACVRI; ACVRIB;
ACVR2; ACVR2B; ACVRLI; ADORA2A; Aggrecan; AGR2; AICDA; AIF]; AIGl; AKAPI,
AKAP2; AMH; AMHR2; ANGPTI; ANGPT2; ANGPTL3; ANGPTLA4; ANPEP; APC;
APOCI; AR; AZGPI (zinc-a- glycoprotein); B7.1; B7.2; BAD; BAFF (BLys); BAGI; BAIl,
BCL2; BCL6; BDNF; BLNK; BLRI (MDR15); BMPl; BMP2; BMP3B (GDFIO); BMP4,
BMP6; BMP8; BMPRIA; BMPRIB; BMPR2; BPAGI (plectin); BRCAL; C190rflO (IL27w),
C3; C4A; C5; C5R1; CANTI; CASPI1; CASP4; CAVI; CCBP2 (D6 /JAB61); CCLI (1-309);
CCLI (eotaxin); CCL13 (MCP-4); CCL15 (MIP-1d); CCL16 (HCC-4); CCL17 (TARC),
CCL18 (PARC); CCL19 (MIP-3b); CCL2 (MCP -1); MCAF; CCL20 (MIP-3a); CCL21
(MTP-2); SLC; exodus-2; CCL22 (MDC / STC-I); CCL23 (MPIF- 1); CCL24 (MPIF-2 /
eotaxin-2); CCL25 (TECK); CCL26 (eotaxin-3); CCL27 (CTACK / ILC); CCL28; CCL3
(MTP-Ia); CCL4 (MDP-Ib); CCL5 (RANTES); CCL7 (MCP-3); CCL8 (mcp-2); CCNAL,
CCNAZ2; CCNDI;, CCNEIl; CCNE2; CCRI (CKRI / HM145); CCR2 (mcp-IRB / RA);CCR3
(CKR3 / CMKBR3); CCR4; CCR5 (CMKBRS / ChemR13); CCR6 (CMKBR6 / CKR-L3/
STRL22 / DRY6); CCR7 (CKR7 / EBIl); CCR8 (CMKBR8 / TERI / CKR-LI); CCR9 (GPR-
9-6); CCRLI (VSHKI1); CCRL2 (L-CCR); CD164; CD19; CDIC; CD20; CD200; CD22;
CD24; CD28; CD3; CD37; CD38; CD3E; CD3G; CD3Z; CD4; CD40; CD40L,; CD44,
CD45RB; CD52; CD69; CD72; CD74; CD79A; CD79B; CD8; CD80; CD81; CD83; CD86;
CDHI (E-cadherin); CDH10; CDH12; CDH13; CDH18; CDH19; CDH20; CDHS5; CDH7,

| CDHS; CDH9; CDK2; CDK3; CDK4; CDKS5; CDK6; CDK7; CDK9; CDKNIA
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using an Fc-Fc ELI SA or EGFR-HER2 ELI SA (FI GURE 28). The AUC nornalized by
dose was al so determned and is summari zed in Table 6. The HERL( EGFR)/ HER2
(D1. 5/ Antwo 2piEHRB4@nt | body 1) engi neered anti body showedPa@risScoean2sRK i n

mce in the tested dose range. TABLE 6 Dose ny/ kg Assay format AUC till day

10 nor e} iz ed, i A8RKNIB P TR ip, Bk e EDKN2A (P16INK4a); CDKN2B;
CDKN2C; CDKN3; CEBPB; CERI; CHGA; CHGB; Chitinase; CHST10; CKLFSF2;
CKLFSF3; CKLFSF4; CKLFSF5; CKLFSF6; CKLFSF7; CKLFSF8; CLDN3;CLDN7
(claudin-7); CLN3; CLU (clusterin); CMKLRI]; CMKORI (RDCl); CNRI; COL18A1;
COLIAL; COLAA3; COL6A1; CR2; CRP; CSFI (M-CSF); CSF2 (GM-CSF); CSF3
"(GCSF);CTLA4; CTNNBI (b-catenin); CTSB (cathepsin B); CX3CL1 (SCYDI); CX3CRI1
(V28); CXCLI (GROI); CXCL10 (IP-10); CXCLI (I-TAC / IP-9); CXCL12 (SDFI),
CXCL13; CXCL14;CXCL16; CXCL2 (GRO2); CXCL3 (GRO3); CXCL5 (ENA-78 / LIX),
CXCL6 (GCP-2); CXCL9 (MIG); CXCR3 (GPRY9/CKR-L2); CXCR4; CXCR6 (TYMSTR
/STRL33 / Bonzo); CYBS5; CYCI; CYSLTRI; DAB2IP; DES; DKFZp451J0118; DNCLI;
DPP4; E2F1; ECGFI; EDGI; EFNAL, EFNA3; EFNB2; EGF, EGFR; ELAC2; ENG; ENOI;
ENO2; ENO3; EPHB4; EPO; ERBB2 (Her-2); EREG; ERKS; ESRI; ESR2; F3 (TF); FADD;
FasL; FASN; FCERIA; FCER2; FCGR3A; FGF; FGF] (aFGF); FGF10; FGF11; FGF12,
FGF12B; FGF13; FGF14; FGF16; FGF17; FGF18; FGF19; FGF2 (bFGF); FGF20; FGF21;
FGF22; FGF23; FGF3 (int-2); FGF4 (HST); FGF5; FGF6 (HST-2); FGF7 (KGF), FGF8;
FGF9; FGFR3; FIGF (VEGFD); FELI (EPSILON); FILI (ZETA); FLJ12584; FLJ25530;
FLRTI (fibronectin); FLT1; FOS; FOSLI (FRA-I); FY (DARC); GABRP (GABAa),
GAGEBI; GAGECI; GALNACA4S-6ST; GATA3; GDF5; GFIl; GGT1; GM-CSF; GNASI,
GNRHI; GPR2 (CCRIQO); GPR31; GPR44; GPR81 (FKSG80); GRCCIO (CIO); GRP; GSN
(Gelsolin); GSTP]; HAVCR2; HDAC4; HDACS; HDAC7A; HDAC9; HGF; HIFIA; HDPI,
histamine and histamine receptors; HLA-A; HLA-DRA; HM74; HMOXI ; HUMCYT2A;
ICEBERG; ICOSL; ID2; IFN-a; IFNAL; IFNA2; IFNA4; IFNAS; IFNAG6; [FNA7; [FNB1;
[FNgamma; DFNWI; IGBPI, IGFl; IGFIR; IGF2; IGFBP2; IGFBP3; IGFBP6; IL-I; IL10;
ILI0RA; IL10RB; IL11; IL11RA; IL-12; IL12A; IL12B; IL12RB1; IL12RB2; IL13;
IL13RA1; IL13RA2; IL14; IL15; IL15RA; IL16; IL17; IL17B; IL17C; IL17R; IL18; IL18BP;
ILI18R1; ILISRAP; IL19; IL1A; IL1B; ILIF10; IL1FS; IL1F6; IL1F7; IL1F8; IL1F9; IL1HYI;
IL1R]; IL1R2; ILIRAP; ILIRAPLI1; ILIRAPL2; IL1RL1; IL1RL2, ILIRN; IL2; IL20;
IL20RA; IL21R; IL.22; IL22R; IL22RA2; 1L.23; IL24; IL25; IL26; 127, IL28A; IL28B; IL29;
IL2RA; IL2RB; IL2RG; IL.3; IL30; IL3RA; IL4; IL4R; IL5; IL5RA; IL6; IL6R; IL6ST
(glycoprotein 130); EL7; EL7R; ELS8; IL8RA; DL8RB; IL8RB; DL9; DLIR; DLK; INHA;
INHBA;INSL3; INSLA4; IRAKI; ERAK2; ITGAI; ITGA2; ITGA3; ITGAG6 (a6 integrin);
ITGAV; ITGB3; ITGB4 (b 4 integrin); JAGI; JAKI; JAK3; JUN; K6HF; KAIl; KDR;
KITLG; KLF5 (GC Box BP); KLF6; KLKIO; KLK12; KLK13; KLK14; KLK15; KLK3;
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KLK4; KLKS5; KLK6; KLK9; KRT1; KRT19 (Keratin 19); KRT2A; KHTHB6 (hair-specific
type H keratin); LAMAS; LEP (leptin); Lingo-p75; Lingo-Troy; LPS; LTA (TNF-b); LTB;
LTB4R (GPR16); LTB4R2; LTBR; MACMARCKS; MAG or Omgp ; MAP2K7 (c-Jun);
MDK; MIBI; midkine; MEF; MIP-2; MKI67; (Ki-67); MMP2; MMP9; MS4A1; MSMB,;
MT3 (metallothionectin-IIT); MTSSI; MUCI (mucin); MYC; MYD88; NCK2; neurocan,
NFKBI; NFKB2; NGFB (NGF); NGFR; NgR-Lingo; NgR- Nogo66 (Nogo); NgR-p75; NgR-
Troy; NMEI (NM23A); NOXS5; NPPB; NROBI; NROB2; NRID]; NR1D2; NR1H2; NR1H3;
NR1H4; NR112; NR1I3; NR2C1; NR2C2; NR2E1; NR2E3; NR2F1; NR2F2; NR2F6;
NR3C1; NR3C2; NR4A1; NR4A2; NR4A3; NR5A1; NR5A2; NR6A1; NRPI; NRP2; NT5E;
NTN4; ODZI; OPRDI; P2RX7; PAP; PARTI; PATE; PAWR; PCA3; PCNA; PDGFA,
PDGFB; PECAMI; PF4 (CXCLA); PGF; PGR; phosphacan; PIAS2; PIK3CG; PLAU (uPA);
PLG; PLXDCI; PPBP (CXCL7); PPID; PR]; PRKCQ; PRKDI; PRL; PROC; PROK2; PSAP;
PSCA; PTAFR; PTEN; PTGS2 (COX-2); PTN; RAC2 (p21Rac2); RARB; RGSl; RGS13;
RGS3; RNFIIO (ZNF144); ROBO2; S100A2; SCGB1D?2 (lipophilin B); SCGB2A1
(mammaglobin2); SCGB2A2 (mammaglobin 1); SCYEI (endothelial Monocyte-activating
cytokine); SDF2; SERPINAI; SERPINA3; SERPINBS (maspin); SERPINEI (PAI-D);
SERPDMF1; SHBG; SLA2; SLC2A2; SLC33A1; SLC43A1; SLIT2; SPPI; SPRRIB (Sprl);
ST6GALIL; STABI; STAT6; STEAP; STEAP2; TB4R2; TBX21, TCPIO; TDGFI; TEK;
TGFA; TGFBI, TGFBIIl, TGFB2; TGFB3; TGFBI;, TGFBRI; TGFBR2; TGFBR3; THIL;
THBSI (thrombospondin-1); THBS2; THBS4; THPO; TIE (Tie-1); TMP3; tissue factor;
TLRIO; TLR2; TLR3; TLR4; TLRS; TLR6; TLR7; TLRS; TLRY; TNF; TNF-a; TNFAEP2
(B94); TNFAIP3; TNFRSFIIA; TNFRSFIA; TNFRSFIB; TNFRSF21; TNFRSF5; TNFRSF6
(Fas); TNFRSF7; TNFRSF8; TNFRSF9; TNFSFIO (TRAIL); TNFSFI 1 (TRANCE),
TNFSF12 (APO3L); TNFSF13 (April); TNFSF13B; TNFSF14 (HVEM-L); TNFSF15
(VEGI); TNFSF18; TNFSF4 (OX40 ligand); TNFSF5 (CD40 ligand); TNFSF6 (FasL);
TNFSF7 (CD27 ligand); TNFSF8 (CD30 ligand); TNFSF9 (4-1BB ligand); TOLLIP; Toll-
like receptors; TOP2A (topoisomerase Ea); TP53; TPMI; TPM2; TRADD; TRAFI; TRAF2;
TRAF3; TRAF4; TRAFS5; TRAF6; TREMI; TREM2; TRPC6; TSLP; TWEAK; VEGF,
VEGFB; VEGFC; versican; VHL C5; VLA-4; XCLI (lymphotactin); XCL2 (SCM-Ib);
XCRI(GPRS / CCXCRYI); YYI; and ZFPM2.

Preferred molecular target molecules for antibodies encompassed by the present
invention include CD proteins such as CD3, CD4, CD8, CD16, CDl?, CD20, CD34; CD64,
CD200 members of the ErbB receptor family such as the EGF receptor, HER2, HER3 or
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20 EGFR-HER2 95.0 Fc-Fc 148 Based on the results of the PK assays,

the HER1(EGFR)/ HER2 (D1.5/ Anti-HER2 antibody 1) engineered antibody was

det er m neaoto1imB¥@®ssi m | ar or better exposure in nice opem/usbh@onaexsuted ti me
period (until day 10) in conparison to the Dl1.5 hIgGl control antibo xzzzdy

Lines EHGhisarBar Foll airsinsamiRe R dsoret g 00 VERTRgPARR- 12!
constr lexﬁ%py a@fha&/eaa? Siep Airha aﬁJhs%@Jab @nt&«eﬁrhﬁlrcﬁféllﬁé)él%rﬁg alpRh br B&thi bodi es

(Fi gur he VH domafn '( t he signal sequence) of the desired

ant i bodybws thidrestl(e gr apaCed lasamngB(l:Rowamu@Dﬂ lbheatibodips)i gemwtle favters medh t he
3" half of a GGS-Furin tether and term pated in B ite and the 3
pri mer 2 dEHE4 é@qpﬁ%“?“e,&%ﬁ” iR ealphgiat ?&é@}@l@%@?@m% & and cl oned
into a I a t cQifre I C C The cognate
LC of tﬁlemd'lé@lg rsé gsﬁtﬁ‘ Lﬁequi\%/ajélﬂ?ﬂ)éﬁ‘ |19)rﬂcla“p§airlg(cilj &Iélti% h“quWl\:mvlgrfeg?ELt he 5'

priner 13RaphAREU3RAIpEa2; TL-GRAIL-SRt 8.-ARdIgH) éladd gmupmmgeosntfkkmfﬁa ré¢deptos!
portion of the Furin-GGS tether and termnated in a 3' BanH . The LC

f r agmerbesi ORirpetarompl cersghitd-Md: RAGHE RANK. B%Y Baagiewoprodan Loi |
backborlgﬁ) by cloning the fragnent in front of the VH via Cal and BanH .
The conpl'eted tether sequence linking the CL to the VH was

RCRRGSGGSGCGSGIn@ e @aiddbRikiR he $Efrd i NG e8io)confpldxes 0N el netntivn kihdd toeat 26 AA
Furin-cl eavable tether (-C (FIGURE 30B), two nutations were introduced
into t Heashivsvierge molasaled seleeisd fiost the praupcconsistingal: leyalphaaidiielbste, flnd2 c

res TR 4 S L S 0 Shich 000 b oherand i, |

Cys tenminand TES2SIUE- 13MandMEARE; 1S 13anP M) mm%éd MER0LA8 ahba@GiCBvRs al so

rrutiatted into an A to elim nateé)osm ble ms-folding due to this newy

non- di sdland dé&Raganéd; Byt2 and TWEAK, IL-13 and CL25; IL-13"and SPRR2a; IL-13 and
SPRR2b; IL-13 and ADAMBS, IL-13 and PED2, IL17A and IL17F, CD3 and CD19, CD138
and CD20; CD138 and CD40; CD19 and CD20; CD20 and CD3; CD38 and CD138; CD38
and CD20; CD38 and CD40; CD40 énd CD20; CD-8 and IL-6; CD20 and BR3, TNFalpha
and TGF-beta, TNFalpha and IL-lbeta; TNFalpha and IL-2, TNF alpha and IL-3, TNFalpha
and IL-4, TNFalpha and IL-5, TNFalpha and IL6, TNFalpha and IL8, TNFalpha and IL-9,
TNFalpha and IL-10, TNFalpha and IL-11, TNFalpha and IL-12, TNFalpha and IL-13,
TNFalpha and IL-14, TNFalpha and IL-15, TN_Falpha and IL-16, TNFalpha and IL-17,
TNFalpha and IL-18, TNFalpha and IL-19, TNFalpha and IL.-20, TNFalpha and IL-23,
TNFalpha and [FNalpha, TNFalpha and CD4, TNFalpha and VEGF, TNFalpha and MIF,
TNFalpha and ICAM-1, TNFalpha and PGE4, TNFalpha and PEG2, TNFalpha and RANK
ligand,. TNFalpha and Te38; TNFalpha and BAFF; TNFalpha and CD22; TNFalpha and
CTLA-4; TNFalpha and GP130; TNFa and IL-12p40; VEGF and HER2, VEGF-A and
HER2, VEGF-A and PDGF, HER1 and HER2, VEGF-A and VEGF-C, VEGF-C and VEGF-
D, HER2 and DR5,VEGF and IL-8, VEGF and MET, VEGFR and MET receptor, VEGFR
and EGFR, HER2 and CD64, HER2 and CD3, HER2 and CD16, HER2 and HER3;
EGFR(HER1) and HER2, EGFR and HER3, EGFR and HER4, IL-13 and CD40L, IL4 and
CD40L, TNFR1 and IL-1R, TNFRI1 and IL-6R and TNFRI1 and IL-18R, EpCAM and CD3,
MAPG and CD28, EGFR and CD64, CSPGs and RGM A; CTLA-4 and BTNO2; IGF1 and
IGF2; IGF1/2 and Erb2B; MAG and RGM A; NgR and RGM A; NogoA and RGM A;
OMGp and RGM A; PDL-I and CTLA-4; and RGM A and RGM B. |
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The met hods used in constructing the 32AA Furin cl eavable tether (FlIGURE
30C) was identical to the construction of the 26AA Furin cl eavable tether
except t hao 2hi@3fdoni shed t et her sequence was RKRKRRGSGCGBGERSBHEGRAEBSGRSRKRR
(SEQ I D NG 36). For Furin over-expression, human or nurine Furin was cloned
into the pRK vgct o% sil,stem nd co-t&ansé ect.ed lwith. t he ;ant i bod lch i n

pl asni ds. Car boXyBERIESRSLTBragmsaty thefiiol ePHERTLlY SeR) ealsd @ 81T BRISHIESi n 50mM
Sodi um : I ith

T 20t S Do R B e b APk e A &
(MB) r esdeptoss, fragnichs dthaaieg. the extréiddRilar dbmamalilagedeptdriran Bhesedaavhe chai n
M5 trace or graph shows a heavy chain (1) which has ful]y native n- and

c- t er milAMUASESHe| Mltergatyedynee e XRipw NG the fransmambreamgiolecuisiqapdaysed #s B f or

these studi ved. ' I ' ) he | J chain
(%) traze sngg\e/sn'a pgggh%g%nre%s%%ln\%?rﬁgnﬁ gﬁ%wgﬂﬁéﬂﬁfﬁg tcﬁg&)éﬁf %ll‘gg?)gﬁg'ﬁ of

t et her belpllawlichhaeeb&nhednsfiemkd by Zecbmbiednt &shniades® dxprdsheheer osi on of the
3" end of the tether, presunably due to Carboxypeptidase B activity in the
CHO nediaasmembran sxdedye. t Qder antigens angsfosma kheregfunefyl {95 roenaging gnbpodi¢he
bottom t.r.ace indi.c he, purple oval, there is no cleavage at the
n-tern‘iwﬁgl%eIEBP?rgmst?Elg%eixé%r oon of the resulting antibody is provided

showi ng t he A1pPatBRs| pagent @gﬂ)lﬂk&ﬁSns(, pagdar Appliesticnpuybliastiom| indsthéhgublidatdmsam no
acid tether still attached to the c-term nus of the LC Fi gure 30B1-2
i s a dicdted amesareedrie du tusispegiratpe are(igr)in incorparaied by refpenostodhe fdnaci d FURI N

cleavable tether .("-C'). In this copstruct, the C resjdue . ved and
r epl acgéteﬁ asﬂﬁgaﬁ?elggip%ﬂ%ﬁtr? af\%l,tplaéeggap 1‘8\%%"’“61 pﬁtgg%ﬁp@%ét?&njn Q%@ﬁ\?\%ﬁ?ﬁr has
fully rpabiimoﬂwa@,rage@ﬁ&aeryra'naiin@mmuaninﬂmkdai B ®e 1hddrporaRd BlylreRRIncbOdCh ( FL) .

The light chain M5 trace shows a E};a corresponding to the LC plus 2.
addi t i patent pplissichsspeqifieally inyluge Waiteh Stassdireyisinasl aRpHeaicus(pHak3.895 and

act i vi 93 SN 2PhYSes - RaR AP R BER b oP0 ERCREY, E0Re B Pina) e L o cod

showi nGyHiflethOdppiit Atk d@sisbeasti yel | ow) as well as the 0,1 or 2 R residues
still attached to the c-term nus of the LC Figure 30Cl-5 is a

di agram and reduced Mass Spec (MS) results for the 32 amno acid FURI N

cl eavabl e tether. Figure 30C3 shows a Heavy chain (peak 1) which has fully
native nand c-termni as well as a smaller anount of "full |ength antibody"
(FL) which was not cleaved at either Furin site. Figures 30C2 and 30C3 show
the resulting material obtained from CHO cells expressing native |evels of
Furin whereasFi gures 30C4 and 300EXAMPLES resulting material obtained

o o e SRR R oVl o B BRI RS Copcinny e

ot her pPaiitsodieaks 2-6) corresponding to the erosion of the 3' end of the
tether as well as an additional peak showing the LC with only the Furin
recogni t i on Thegodeteoibhéteiodimerization domeine dzicribad hetevrecandeti inksd4ae apeaks

ks 8-12) co di.ng to th i f the c- i nal ' i dues,
b eumBTy s € Booey fabifre e BRI Ry py vy AP RanBRRY Ei 4 or e 5005
shows achiRAves thRRaA bE hted¥dl GRsthRS chidd %iﬂﬁ)tnita‘{ﬁn? an@B8Hi&s 4r& kKAbWh i A0

remai ning Full length WO 2011/034605PCT/ US2010/ 002546 anti body (FL) and
Fi gur e aB@@¢hsiqoesretjhiced G maviphlatel PNA| seguengenaretatse well krawmul thearti dnsite (7)

2?? e]; (r)n%rﬁ%r%pdi tslgngtrtllglgggrgq?)glgt_ngc%n]glc)oilgc? coi g(?n(%erillglin%ga.nhgoéigse isec{e(s)csrilb%g b%]ov:[/.he
The HC backbone for the generation of antibodies containing a coiled coil was
constructed as follows. Sense and anti-sense oligonucleotides were designed and synthesized
to encode either the ACID.pl (GGSAQLEKELQALEKENAQLEWELQALEKELAQGAT,;
SEQ ID NO:33) or BASE.pl (GGSAQLKKKLQALKKKNAQLKWKLQALKKKLAQGAT,;
SEQ ID NO:34) coiled coil domain sequence with 5° Ascl and 3° Xbal overhangs. The
oligonucleotides were annealed, phosphorylated, and ligated into a digested and

dephosphorylated pRK plasmid (Genentech Inc.; Eaton et al., Biochemistry 25:8343-8347
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Figure 30D2 is the sane as Figure 30C4. After a |lhr. incubation at 37C with
1: 20 wt:w of CpB, the remaining residues (corresponding to peaks 7-11)

wer e conpwetzelysu@soved resulting in a LC with a nati vePCTiuSeomoo0s4¢ Fi gur e
30D3). A cartoon is provided showing the only non-native residues to be the

K222A i I n each nd an ot.h ,.se conpl et el lve (conpared to
par ent é%%t)b?ﬂﬁe(gh' ¥ &O%ﬁf‘?*@o&mam o a%ﬁg}‘d‘Ei A Pge?’?r-ed &éﬁﬁs‘? @ggqaer%?e
Enzynme-.Cl. i s (ol Al td | (B0 43 BT _ LYot i C
S o B e A S G oL
Coi | s Ascl siteTaadledored.intoahd petvioosly frespat pRKeAGHD pbod pREK -BaASE:p Isvargprt wo
different VH and VL, each armrecognizing a . different targe%, .was  produced

in cHovusweWalandrasehr Binalingh Lisine fesidug ahposidan HE g Kahah pEmbeting schemsdy |

whi ch al ' . i it | Ly:ss §ic&hdprept i dase
to rerrg\'/aéq?'ﬁgtgég{ltﬁgg%%%ﬁgg% uwh?hgoéfa%é&@%ép |d§sgg\48f.lb?f¥l\§\c}a§rnot necessary
t o nut ahRagdnesiakit kb ptyedrBabireletiseaturing [tykeC bledgre. and constant regions to

achieve the fipal product. Figure 31 shows a non-reduced mass_spec trace of
the fini shed\pbedige containingoghled copedomaimivigrn copstridebes iotlpwss FOheURaBl e in
t he non-+ educed | Si:.1.S e d I ' | evel of
the 1 o i e ahb e ufh' S b B LEP B G ol S o S8 Lile; U2

expr es¥icRItd iavialis 5° Eiagund® 332 pslhevsicalon SitisC Athe PCISfrapaentt haeedigestédand
finished product. The observed masses of the LCs and HCs confirmthat the
Ab chaickenediinto agirailartit prepared bagkdope vegtad. Vo changes hadhecdhe madafpithe bfow t hat
this platfor an,be used for the production of several types of one-arned
and bi §B%S(E'i'uic Sca(jrgﬁ% %Vggf@s_f?rnthﬁsﬁeﬁ%'l Pglr?g’cel | s. I'n our hands, we have been
abl e to gengopteghdrad hiittholies BIRCV idonai (hiads e sidal &qubteeh boiMetdeeired par ent al
wt Abs only by a single Lys-Ala nutation within the hinge region of each
HC. Theasebahtwasdirseprepaedibsing RER wheredhg §eprimer contpinsidstpedi haleof/aBGhts are

R R e e e N
i s cl aiffBtheh® weke MbedBY hRPENONEL TS h%ilﬂ%g prepared BdckBohd VéttorPatheRephatele
conprising a VH domain and a first coiled coil domain (CC), wherein the
first OC ofuhpdesed antibedyt wes theppreparsd ySngRER where the SXprixgr k4my@tedsinyy) n
(For mJlSadlgI site and the 3’ primer contained the 5’ portion of the GGS tether and terminated in a

3’ BamHI. The LC fragment was joined to its cognate HC (now in the backbone vector) by

cloning the fragment in front of the Vy using Clal and BamHI. The completed tether

sequence linking the LC to the Vy was GGGSGGSGGSGGSGGSGGSGGSGGSG (SEQID

NO:14). The vectors were transfected into mammalian cells (CHO or 293 cells) using

standard transfection techniques.

A bispecific antibody that specifically binds both FceR1 and FcyR2b and having a 4

common LC was prepared using the methods described herein. This antibody has a

“BASE.pl” sequence containing an anti-human FcyR2b HC sequence with a BASE.p1 coiled

coil domain sequence and the K222A mutation (SEQ ID NO:1), an “ACID.p1” sequence

containing an anti-human FceR1 HC sequence with an ACID.pl coiled coil domain sequence

and the K222A mutation (SEQ ID NO:2), and a common LC sequence (SEQ ID NO:3)

(Figure 8).

One-armed antibodies that specifically bind either HER2 or EGFR were also prepared.
The antibody that specifically binds HER2 contains an anti-HER2 antibody 1 HC sequence
with an ACID.p1 coiled coil domain sequence and the K222A mutation (SEQ ID NO:4), an

HC region lacking the VH and CH1 domains with a BASE.p1 coiled coil domain sequence
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Xi 1s a hydrophobic am no acid residue or Asparagi ne, X2, X3, and X6 are
each any amno acid residue, X4 is a hydrophobic am no acid residue, and X5
and X7 arwoeatln3soshar ged am no aci d residue; and P(CiD)USa019m01516l

pol ypeptide conprising a VH domain and a second coiled coil domain (CC),

e Dok SSRGS RSB EESRE e S TRNA R e oo, 2o
g5 S SO PSR 0 ARt :':‘o
aci d r esil domaindequaics and ithie K222 hmatdticanSEQ [D B(y7)ean &iC telgaom lackieg|ttel VHO 2;
and and CH1 domains with a BASE.pl coiled coil domain sequence (SEQ ID NO:5), and an anti-

EGFR (D1.5) LC sequence (SEQ ID NO:8) (Figures 9-1 and 9-2).

Tethered antibodies that specifically bind HER2 and EGFR/HER1 were also prepared

(FIGURES 10 and 11). One antibody that specifically binds HER2 and EGFR contains (1) an

anti-HER2 antibody 1 LC sequence tethered to an anti-HER2 antibody 1 HC sequence by a

26 amino acid GGS tether, an ACID.p1 coiled coil domain sequence, and the K222A

mutation (SEQ ID NO:9) and (2) an anti-EGFR antibody LC sequence tethered to an anti-

EGFR antibody Hé sequence by a 26 amino acid GGS tether, a BASE.pl coiled coil domain

sequence, and the K222A mutation (SEQ ID NO:10) (Figure 10). A second antibody that

specifically binds HER2 and EGFR contains (1) the anti-HER?2 antibody 2 LC sequence

tethered to the anti-HER2 antibody 2 HC sequence by a 26 amino acid GGS tether, an

ACID.pl coiled coil domain sequence, and the K222 A mutation (SEQ ID NO:11) and (2) an

anti-EGFR antibody LC sequence tethered to an anti-EGFR antibody HC sequence by a 26

amino acid GGS tether, a BASE.p1 coiled coil domain sequence, and the K222 A mutation

(SEQ ID NO:10) (Figure 11). Anti-HER2 antibody 1 LC and HC sequences used in the

construction of the coiled coil containing antibodies are shown in Figures 12A and 12B (SEQ

ID NOS:15 and 16). The location of various restriction sites used in constructing the vectors

encoding these antibodies is also shown in Figures 12B1-3.

Example 2. Purification of Coiled Coil Containing Antibodies
An exemplary schema that can be used to purify coiled coil containing antibodies is

shown below.

Coiled coil containing antibody loaded onto a Protein A (e.g., mAbSure) column at 4° C

!
Column washed with KPQy, then PBS + 0.1% Trition X114

l
Sample eluted into Tris pH 8.0 (200mM) plus Arginine (100mM)

l
Sample pH adjusted to 8.0 and cleaved for 1 hr at 37° C, 1:500 wt:wt LysC

l
Sample concentrated using 1ml mAbSure resin/10mg protein and eluted into Tris/Arg buffer

l
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wherein, in each heptad repeat, the first CC conprises an X5 residue that
IS opposite in charge to the X 7 residue in the second CC and the first CC
conpri seswano{h3n@si due that is opposite in charge to tReTNSB0wMsISdae in

t he second CC. 2. The anti body of claiml, wherein the first and second

pol ypepti des each conpri and a CHL dopmi.n. The .antihody .of claim
2, wherei g@fﬁ@%?iﬁ@@%ﬁ%@ﬁ?‘%@% IR §cm0$M@ﬁ€f+é8ﬁﬁWééga hi nge
domai n. 4. The antibody of any one of clains 1-3, wherein said first and
second pol ypepti des eachCéllga Fractigonpedl se drlyzeldntaBS® CH3 dommi n. 5. The

anti body of claim1, wherein the first and second pol ypepti des each
conprise VH,_ CHI, hinge and CH3 donmai ns positioned rel atjive to each

 CH2, )
other in anINPR&CHiaRANtipedies wesgpupidied from sonsttionedsperippsing ubSure Select

resin from GE Healthcare (Sweden) overnight at 4°C. The column was washed with two
column volumes (CV) of PBS (phosphate buffered saline), followed by 10 CV of PBS + 0.1%
Triton X114 detergent, followed by 10 CV potassium phosphate buffer. The columns were
eluted with 10 mM Acetic Acid (pH 2.9) and immediately diluted with Arginine (100 mM
final concentration) and Tris (200 mM final concentration), pH 8.0. Coiled coils were
removed from antibodies upon treatment with a 1:500 (weight:weight) ratio of Lys-C
endopeptidase (Wako Pure Chemical Laboratories) at 37°C for 1-5 hours. Cleaved samples
were loaded back over an mAbSure resin column to separate cleaved coiled-coils from
antibodies and eluted as above. Antibody concentrations were adjusted to 10 mg/ml prior to
separation via size exclusion chromatography using a Sephacryl S200 column run in PBS,
150 mM NaCl, 100 mM Arginine, and 1 mM NaNj. Peak fractions were pooled and dialyzed
against PBS overnight prior to mass spectrum analysis to ensure identity and purity.

In addition to Arginine, other chaotropic agents or mild detergents that can be used in
the above purification protocol after the initial mAbSure resin column step include, but are
not limited to, Guanidine-HCI, urea, lithium pérclorate, Histidine, SDS (sodium dodecyl
sulfate), Tween, Triton, and NP-40, all of which are commercially available. Diluting the
antibody into a solution containing a chaotropic agent or mild detergent after elution from the
initial Protein A containing column (e.g., mAbSure column) maintains the stability of the
antibody post elution and allows for the efficient removal of the coiled coil by Lys-C
endopeptidase.

Table 1 shows a summary of the purification results for Anti-HER2 antibody 1/a-
EGFR (D 1.5) antibodies.

TABLE 1
Sample mAb Sure S200 Yield Aggregation
Volume Column Column
Recovery Recovery
40L 200 mg 147 mg 73% 18%
50L 246 mg 196 mg 80% 13%
50L 280 mg 213 mg 76% 11%
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termnal direction: VH CHL-hinge-CH2-CH3. 6. The antibody of any one of
clainms 1-5, wherein said antibody further conprises a third and a fourth
pol ypept iwe,201msu@sn said third pol ypepti de conprises aPCirrsseoivicozseerai n and
said fourth pol ypeptide conprises a second VL domain. 7. The antibody of
claim6, wherein said VH domain of the first polypeptide is linked to the
VL domain of the third pol ypeptide by a tether and the VH domain of the

second pol ya@plcbH&d édil Wadieptbvea ﬁtohaethvlandemﬁbyuastcteheoﬁaguaade dueingpiept i de by
a tether. 8. The antibody of claim®6, wherein the third pol ypeptide

f ur t herpuabegsiongaecess.f i rst CL donmin wherein said first VL and CL domai ns

are positioned relative to each othe tthin. the third polypepti.de in an

N term nal 0 wiPerh ot dsreghied pothete B ik shpBin BRTHUEE b

f ur t heno(RPRIHARS R DAEPBE, G redidd 0.as ANHeNfIREREDNaritModyS RCBB olMwiapd CL
domai ns are positioned relative to each other within t%e fourth polypeptide
in an Nxtmeples.nal to Ctermnal direction: VL-CL. 9. The antibody of any

one of clainms 6-8, wherein the sequences of said first VL donain and said
second VL donmain are the sane. 10. The anti body of any one of clains 1-9,

wher ei n theﬂahﬁg@hnefea%%é.kpcM(h}doéoﬂhunemingo,&ﬁaeadif%@i d first or said

second pol ypeptides 1s connected to the Ctermnus of a CL with a tether.
11. An anti Hdwadouwspedileimgil containing @jtibadics mete pibljjgopeinbi o vegmenpesinegtsa VH
dormain and a first n hefirst.é‘chorrprises

a hept 48 Shapiat tthCOﬁ%F %ﬁ?@%ﬁ I:tel’tt‘g(i?‘ )?IZQSRét X)ﬁmﬂgg%‘g)‘(?ﬁ‘ OMEREAHEYY Xi is a
Q%angpgg@gﬁcﬁegxglhfgﬁgﬂgﬂng th€ 5 tHd8y QEqueRRABRL Ny pafifoul ASFigdRE A 1B SRGH any

that the coiled coil was cleaved from an exemplary a-FceR1/a-FcyR2b antibody using Lys-C
endopeptidase and that the antibody remained intact, The theoretical mass for the antibody
with the coiled coil is within the margin of error of the mass experimentally observed by mass
spectrometry. Similary, the theoretical mass for the engineered antibody without the coiled
coil is within the margin of error of that experimentally observed by mass spectrometry
showing that Lys-C cleaved the coiled coil from the antibody.

| Mass spectrometry results also demonstrated that Lys-C endopeptidase did not cleave
the LC or HC of the exemplary a-FceR1/a-FcyR2b antibody (Figures 14A and B). In
paﬁicular, the molecular mass was determined both pre-Lys-C endopeptidase treatment (left
panels) and post-Lys-C endopeptidase treatment (right panels) for the LC (top two panels)
and the a-FceR1 and a-FcyR2b HCs (bottom four panels) using mass spectrometry. The
experimentally observed molecular masses are within the margin of error of the theoretical
masses for the various contructs showing that Lys-C endopeptidase cleaved the coiled coil
domain from the HC, but did not cleave fhe LC or HC itself. | |

Similarly, mass spectrometry results demonstrated that the coiled coil was cleaved

from an exemplary one-armed a-EGFR antibody using Lys-C endopeptidase (Figures 17A
and B). In particular, the experimentally observed molecular mass was within the margin of
error of the theoretical mass for both the one-armed antibody with the coiled coil and for the
one-armed antibody without the coiled coil. As shown in Figures 18A-C, the theoretical
molecular mass was within the margin of error of the experimentally observed molecular

mass for each construct, indicating that Lys-C endopeptidase did not cleave the LC, HC, or

HC lacking the VH and CH1 domains (one-armed Fc) of the exemplary a-EGFR antibody,
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In addition, mass spectrometry results showed that the coiled coil was cleaved from an
exemplary tethered a-HER2/a-EGFR antibody using Lys-C endopeptidase (Figures 19A and
B). As shown in Figure 19B, the theoretical and experimentally observed molecular masses
are within the margin of error for each construct. The coiled coil was also cleaved from the
exemplary tethered a-HER2/a-EGFR antibody using Lys-C endopeptidase where the antibody
had first treated with Lys-C endopeptidase and the sample then was subjected to mass
spectrometry analysis (Figures 20A-B). The theoretical molecular mass for each construct is
within the margin of error of the experimentally observed molecular mass, indicating that the
coiled coil is indeed cleaved from the antibody sequence and that the antibody sequence itself
is not cleaved. The mass spectrometry results, 1ncludmg the molecular mass (MS), for

exemplary coiled coil containing antibodies are summarized in Table 2.

TABLE 2
Sample Conc. LLS MS MS MS MS
Agg. Intact Reduced Cleaved, Cleaved,
FL Reduced
Common LC 0.64 mg/ml | 5.20% | 156503 | LC 23262 147800 LC 23263
anti-FceR1/ HC-1 54918 HC-1 50525
anti-FcyR2b HC-2 55165 HC-2 50763
One-Armed 1.0 mg/ml 109359 | LC 23440 100665 LC 23440
Anti-HER2 FC 30907 FC 26568
(antibody 1) HC 55016 HC 50665
One-Armed 1.0 mg/ml | 5.50% | 109119 | LC 23326 100419 LC 23326
EGFR FC 30910 FC 26568
HC 54881 HC 50532
Tethered anti- 10 mg/ml 1.80% | 160057 | EGFR 79903 | 151367 EGFR 75561
EGFR(D1.5)y HER 80156 HER 75810
Anti-HER2
(antibody 1)

FL = Full Length; Conc—Concentratlon Agg.= Aggregation

Example 4. Characterization of Engineered Antibodies

To determine whether the exemplary engineered antibodies constructed using coiled
coil heterodimerization domains retained the binding properties of the antibodies from which
their sequences were derived, binding assays were conducted. These binding assays were run

using the kinetics wizard program on the ForteBio Octet system. All samples tested were at a
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wherein n in Formula | and 11 is greater than or equal to 2; and

wherein, in each heptad repeat, the first CC conprises an X5 residue that

I S opposiwe 20n/ih@sge to the X' 7 residue in the second ECrarsdomwioe2sfié rst CC
conprises an X7 residue that is opposite in charge to the X5 residue in

the second CC. 1 e anti bod C 11, whe he first tid
o SO P RS Bh RSSO A SRR P,
first | | 0 T f
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CH3 dorfr'mtmampnaifor Thenimnes fadhyashtd cfolaB(}meﬂ:Qndswhé’B@ mll hesotiatists foothepept i de
conprises VH, CHL, hinge, a mai ns tion rel ati veto each
ot her ¢F08M aRijlHFdrﬁal'Tmlest‘Ber@C?’éFﬁoh‘é?o}Bl r‘BE‘l“Feéﬁ‘” @‘W“ﬁgﬁ 16.
The antb%mgxag c%ﬂXn ne of clainms 11-15, wherein the anti body further
conprises a t pol'ypeptide, wherein the third pol ypeptide conprises a VL

domai n.  17.In pheicalat, itkoeym@bn CJCRdnm-E€eR WIRI-BEYR 20 dispetiffiicretl giporyp aptibetiy
further conprises a CL donmain, and the VL and CL domai ns are positioned

r el at i wasteaded ohtooantaati-humamlg Iﬁlmr@bﬂ%m)tb& igubating trhalprqher\ék&m goHg/miofC
L ol PRt SRS BB e S Dl b LR o
tether prob\éQ/a?SQAéJ&%ﬂ%W %) L%@%We@l@?ﬁﬂ@subsequemly 25 pg/ml of FcyR2b. A PBS

wash step was performed between the two binding incubations. The data represented in

Figure 15 shows that the bispecific, engineered antibody simultaneously bound both of its

antigens.

To test the functionality of the engineered antibodies, a rat basophil leukemia (RBL)
cell line created to express human FceRlIa and human FcyR2b1 was cultured for 72 hours at
37°C with 1 pg/ml NP-specific human IgE (JW8.5.13) in complete growth media (MEM with
Earle’s salts Gibco Cat# 11090, 1mM glutamine (Genentech Inc.), ImM sodium pyruvate
(Gibco Cat# 11360-070), 0.1mM nonessential amino acids (Gibco Cat# 11140-050), 1.5g/L
sodiufn bicarbonate (Gibco Cat# 25080-094), 15% fetal bovine serum (Hyclone Cat#
SH30071.03). Cells were trypsinized and plated onto a 96-well, flat bottom tissue culture
plate at 3.5 x 10° cells/ml in 200 ul of complete growth media containing 1 pg/ml NP-
specific human IgE and allowed to adhere for 2 hours. Next, the cells were washed three
times with fresh media to remove unbound NP-specific human IgE. Cells were treated with
0-10 pg/ml of bispecific antibody and incubated for 1 hour at 37°C, prior to activation with
antigen. Cells were activated by incubation with 0.1 pg/ml NP-conjugated ovalbumin
(Biosearch Technologies, Inc. Cat. N-5051-10) or 45 minutes at 37°C. Following incubation,
the histamine levels in the cell supemataots (cell culture medium) were measured by ELISA
(enzyme linked immunosorbent assay) using a Histamine ELISA kit (KMI Diagnostics,
Minneapolis, MN). Background histamine levels were obtained from cells treated with NP-
specific human IgE alone with no activation (Figure 16).

Octet binding studies were also performed for exemplary one-armed antibodies and
tethered ehgineered‘antibodies. As a control, octet analysis was used to show that the wild-
type anti-HER?2 antibody 1 and wild-type a-EGFR antibody did not cross react with each

other’s antigen, but do bind their respective antigen (Figure 21). To test the exemplary coiled
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19. The anti body of any one of clains 1-18, wherein said hydrophobic am no
acid residue in any of X1, X' 1, X4, and X 4 is selected fromthe group
consi sti nyoab11A3assne, Val i ne, Leuci ne, |sol eucine, TrypCopisa0/002546
Phenyl al ani ne, and Met hi oni ne. 20. The anti body of any one of clains 1-19,

wherein said charged am no acid resi. in any, of X5 X 7, and X7 is
sel ect é&ﬁFP@ﬁﬂ“ffr&g@'gB&SS@o?{Er%eﬂé‘"B%@g F"Pltgb,c}é)(ﬁg‘f"?ﬁ lr?éég‘fﬂtﬁ ML R har ti ¢
Acid, aa'ﬁ%@hﬂﬁﬁﬁ‘IgG%ﬁiigod)zﬂroﬂ_@g)rqgtdﬂ*ﬂgf&’, Be| tﬁ@ﬁro%@%vd@fsuﬁgeihéfﬁlylwa%ﬂed _
wherein, 1n at [east one heptad repeat of said first CC, X1 is Asparagine,
and whevidi PB$ fr 30sspactsi The Xoaded profepaasabemimciated witbdSIFRE€hept ad r epeat

of said second CC. 22. The anti body of any one, of cl aj 1-21, wherein (a
the fi r@’é‘r@l‘ﬂﬁrﬂﬂ‘ﬁ"%@sﬂaﬁH@é%d”l}‘%tbété{we\ﬂﬂ@rl@f‘wng@‘%“éf'@lfd?rﬂ C 9pS RE€Par aéi Le,

X2 is ALARIIR: 96 st P8s aBidcSbAL@WiReeR 2 A UbRTERD at 25 pg/ml, which

showed a strong binding signal (Figure 22; top trace).

A one-armed EGFR engineered antibody was loaded at 25 pg/ml onto an anti-human
IgG antibody probe for 15 minutes and subsequently washed with PBS for 30 seconds. The
probe was then incubated with HER2 ECD at 25 pg/ml, which showed no binding signal.
The probe was washed for 30 seconds in PBS and incubated with EGFR ECD at 25 ug/ml,
which showed a strong binding signal (Figure 22; bottom trace).

A tethered bispecific anti-EGFR(D1.5) /anti-HER?2 engineered antibody was
incubated with an anti-human IgG antibody probe at 25 pg/ml for 15 minutes and
subsequently washed with PBS for 30 seconds. This incubation loaded the probe with the
bispecific antibody. The probe was then incubated with EGFR ECD at 25 png/ml for 3
minutes followed by a 30 second PBS wash then subsequently incubated with the HER2
receptor ECD at 25 pg/ml for 3 minutes (Figure 23A; top trace). For the results shown in the
bottom trace of Figure 23A, the bispecific loaded probe was first incubated with the HER2
receptor ECD then with the EGFR ECD. The data show that the bispecific, engineered
antibody bound both the EGF and HER?2 receptors simultaneously. As shown in Figure 23B,
the bispecific anti-EGFR(D1.5) /anti-HER?2 antibody bound HER2 with a Kd of
approximately 0.06 nM and bound EGF receptor with a Kd of approximately 0.660 nM.

To further analyze the binding characteristics of the engineered antibodies, cell based
assays were performed on two cell lines, either NR6 expressing EGFR or HER2, or HCA7
cells which co-express both EGFR and HER2. Prior to performing the binding assays, cells
were harvested and allowed to cool for 30 minutes on ice in binding buffer (RPMI medium
with 1% fetal bovine serum (FBS), 10 mM HEPES, and 0.2% NaN3). Unlabeled antibody
was prepared at the desired starting concentration and diluted 1:1 with binding buffer to give
multiple data points. Labeled antibody was prepared at one concentration to be used '
throughout the entire assay. Equilibrium binding studies were carried out using radiolabeled
antibody competed with various concentrations of unlabeled antibody. Unlabeled antibody
was placed in a 96-well plate, followed by labeled material, and cells were then added to the

mixture. The plate was incubated for 2 hours at room temperature. After the incubation, the
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X4 is Leucine, X5 is GQutamc Acid, X6 is Lysine or Tryptophan, and X7 is
GQutamc Acid; and (b) the second CC conprises a heptad repeat wherein X,
i s Leuci woantiABp@sagi ne, X 2 is Alanine or d utam ne, XC3/US01bloeasiuee or

Qutamne, X4 is Leucine, X5 is Lysine, X 6 is Lysine or Tryptophan, and

plate was harvested using Millipore Membrane Multi-Screen Plates to separate the solution
from the cells. The cell-bound radiolabeled antibody was then counted on a Perkin Elmer
Gamma counter and the data was analyzed using New Ligand software. The results of the
affinity binding studies for one-armed and tethered engineered antibody constructs are

summarized in Table 3.

TABLE 3

Antibody - Cell Line Kd (nM)

Wt ao-EGFR (D1.5) NR6 expressing EGFR 0.56 +/-0.19
a-EGFR Fab NR6 expressing EGFR 2.20 +/-0.23
1-armed a-EGFR NR6 expressing EGFR 1.15 +/- 0.05
Tethered NRG6 expressing EGFR 2.79 +/- 0.13

a-EGFR/Anti-HER2
(antibody 1)

Wt Anti-HER?2 (antibody 1) | NR6 expressing HER2 0.94 +/- 0.17
Anti-HER?2 (antibody 1) NR6 expressing HER2 2.78 +/- 0.11
Fab

1-armed NR6 expressing HER2 1.70 +/- 0.09
Anti-HER?2 (antibody 1)

Tethered NR6 expressing HER2 5.13 +/- 0.36

a-EGFR/Anti-HER2
(antibody 1)

Tethered HCA?7 co-expressing EGFR and HER2 | 0.93 +/-0.11
a-EGFR/Anti-HER2 :

(antibody 1)

Wt a-EGFR (D1.5) HCA7 co-expressing EGFR and HER2 | 0.34 +/- 0.06

Wt Anti-HER?2 (antibody 1) | HCA7 co-expressing EGFR and HER2 | 0.12 +/- 0.03

The functional properties of exemplary engineered antibodies were also characterized
biochemically. EGFR-expressing NR6 cells were plated in 12-well plates. Following serum
starvation cells were pre-incubated with various concentrations of antibodies for 2 hours at
37°C. Subsequently, cells were stimulated with the TGFo for 12 minutes. Whole cell lysates
were subjected to SDS-PAGE analysis, and immunoblots were probed with anti-
phosphotyrosine, anti-phosphoAkt, or anti-tubulin as a loading control (Figure 24). These
results show that the exemplary a-EGFR(D1.5)/Anti-HER2 (antibody 1) engineered antibody,
like the D1.5 IgG1 control antibody, inhibited TGFa-induced phosphorylation in EGFR-
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X 7 is Lysine. 23.The antibody of any one of clains 1-22, wherein n is
greater than or equal to 3. WD 2011/034605PCT/ US2010/ 002546 24. The
ant i body wb 2011z213m023, wherein n is greater than or equalPCTaws4010/02546 The
anti body of any one of clains 1-24, wherein at |east one of said first or

said second, s ljnked Ctermpal to a constant domain of the anti body.
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pol ypepti de and t e secon C-term na to a CH3 domain of the
second cpid/wpipBTAE4: 12000 ﬂle/vaan)lahdai}cubﬁtedbaenmg215a037°€6 ,Thetrexeday, thenkage i s
by a cleavable |Iinker sequence. 28. The anti bodza of any . one of cl ai ns
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to the wells and fluorescence was read using a 96-well fluorometer with excitation at 530 nm
and emission of 590 nm. The results are expressed in relative fluorescence units (RFU) '
(Figure 25). To compare the effect on cell growth of the a-EGFR(D1.5)/Anti-HER2
(antibody 1) engineered antibody to the anti-HER2 antibody 1, BT474 cells were treated in
1% serum containing medium with various concentrations of antibody (Figure 26). After 5
days AlamarBlue assays were performed as described above. These results show that the
exemplary a-EGFR(D1.5)/Anti-HER?2 (antibody 1) engineered antibody, like the D1.5 IgGl
control antibody, inhibited TGFa-induced phosphorylation in EGFR-expressing NR6 cells in
a dose-dependent manner and, like the anti-HER2 antibody 1, inhibited growth of BT474

cells.

Example 5. Pharmacokinetic Analysis of Engineered Antibodies

Pharmacokinetic studies were conducted to compare the pharmacokinetics (PK) of a
bispecific engineered antibody with those of typical human IgG (hIgG) antibodies, and to
determine the dosing for efficacy experiments. Like the D1.5 hIgG1 control antibody, the
HER1/HER?2 (D1.5/Anti-HER?2 antibody 1) engineered antibody also showed cross-reactivity
with mice. The anti-HER2 antibody 2 hlgG1 control antibody did not show cross-reactivity
with mice.

The PK of the D1.5 hIgG1 positive control antibody was determined over a 10-day
period using SCID Beige mice. In particular, the serum concentration of the antibody over
time was determined using an Fc-Fc assay after administration of the antibody at various
doses (0.5 mg/kg, 5 mg/kg, and 50 mg/kg). In addition, the serum concentration relative to
dose was monitored for ten days using an Fc-Fc ELISA assay (FIGURE 27). The area under
the curve (AUC), normalized by dose, was also determined and is summarized in Table 4.

The D1.5 hIgG1 antibody showed nonlinear PK in mice in the tested dose range.
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31. The antibody of any one of clainms 1-9 or 30, wherein the antibody is

mul tispecific.

capabl
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32. The antibody of claim 31, wherein the antibody is
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claing 7, 10, 18, 299530, or 35, wherlein said tethet!'$s between 15 and 50
am no facids—im engtt 37— The antTfody of claim 36 gwherern sai d tjet her

i s betjween 20 and 26 amino acids in llength. 38. The antibody of any] one of
claing 7, 10, 18, 295030, or 35-37, wherein said tet®er conprises GGS

r epeat-s—39—The—ant+body—of—any—one—of—ctarms—7—10,—18,—29—36,—0or

35-38, wherein said tether

i s cl eavabl e.

In addition, the PK of the anti-HER?2 antibody 2 hIgG1 positive control antibodies was

also determined over a 10-day period using SCID Beige mice. The serum concentration of

the antibody over time was determined using an Fc-Fc ELISA or a HER2-ECD (extracellular

domain) ELISA after administration of the antibody at 10 mg/kg. The AUC normalized by

dose was also determined and is summarized in Table 5.

TABLE 5
Molecule Assay Format AUC till day 10
normalized by dose
10 mg/kg anti-HER?2 HER2-ECD 429
(antibody 2) hIgG1 Fc-Fe 63.3

Similarly, the PK of the HER1(EGFR)/HER2 (D1.5/Anti-HER?2 antibody 1)

engineered antibody was determined over a ten-day period in SCID Beige mice. The serum

concentration of the antibody over time was determined using an Fc-Fc ELISA or an EGFR-
HER?2 ELISA after administration of the antibody at various doses (0.5 mg/kg, 5 mg/kg, and
20 mg/kg). In addition, the serum concentration relative to dose was monitored for ten days

using an Fc-Fc ELISA or EGFR-HER2 ELISA (FIGURE 28). The AUC normalized by dose
was also determined and is summarized in Table 6. The HER1(EGFR)/HER2 (D1.5/Anti-

HER? antibody 1) engineered antibody showed nonlinear PK in mice in the tested dose range.

TABLE 6
Dose mg/kg Assay format AUC till day 10
normalized by dose
0.5 EGFR-HER?2 83.8
' Fc-Fc 104
EGFR-HER?2 42.6
5 ,
Fc-Fc 53.2
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40. The anti body of any one of clains 28-39, wherein said anti body
conprises a nutation that renoves a Lys-C endopepti dase cl eavage site. 41.
The ant i bwoyoofo3edoai m 40, wherein said nutation that reroTaAS2&010954C
endopept i dase cl eavage site is in a hinge donmain. 42, The antlbody of

claim 4] wheretA—satd—antd uuuy K22 2A—Ssubstitution EY—rRunrberi g
system). 43. Tag anti body |of cl aﬁﬁ"i‘m@? 39, wherein salgé tether or|said
linker| is cleavable by one|or nore gi-Fehe follow ng endopeyti dases: Furin,
Thrombin, Genenase, Lys-C lArg-C_ Asp-N_Gdu-C lFactor Xa, Tobacco Etch
Virus Protease (TEV), Enterokinase, Human Rhinovirus C3 protease (HRV C3),
and Ki ni nog f ’Iﬁ%? _ t et her
or said li n%h?é(gg%h%ﬁgse@ggg%%g%g% > thGh %@’Eg?) 2 %ﬁlopg. dﬁﬁggk?'he

ant i bodyitibddycl)ainginédred whebed ynw ssad elerAs pal tagiamesﬁj;ac lonbetpe Rk pokairdmndice s

cl eavabl e by hydroxyl am ne. MD 2011/ 034605PCT/ US2010/ 002546 46. The

ant i bodyeoihe &Medgiee peried ainfikday. 43 in gampaiisondaithe IRk lady ceptiplantbe o

consta gated to a cytotoxic agent. 47.The anti body of any one
of cIaP%éﬁﬁgzg, &%ﬂ#ﬂln said antibody is expressed by a

Example 6 — Producing Tethered Antibodies in

Mammalian Cell Lines Engineered to Express Enzymes to Cleave Tethers

For construction of the 26 AA Furin cleavable tethered coiled coil antibodies (Figure
30A) the VH domain (minus the signal sequence) of the desired antibody was first prepared
using PCR wherein the 5’ primer contained the 3’ half of a GGS-Furin tethér and terminated
in a 5 BamHI site and the 3’ primer terminated in a 3’ Apal site. The fragments were
digested and cloned into a similarly prepared antibody-coiled coil backbone vector. The
cognate LC of the desired antibody was then prepared using PCR wherein the 5’ primer
terminated in a 5’ Clal site and the 3’ f)rimer contained the 5’ portion of the Furin-GGS tether
and terminated in a 3> BamHI. The LC fragment was joined to its cognate HC (now in the
antibody coiled coil backbone) by cloning the fragment in front of the VH via Clal and
BamHI. The completed tether sequence linking the CL to the VH was
RCRRGSGGSGGSGGSGGSGGSGRSRKRR (SEQ ID NO:35). For construction of the
26AA Furin-cleavable tether (-C) (FIGURE 30B), two mutations were introduced into the
above mentioned construct. The c-terminal Cys residue of the LC was mutated into and Ala
residue using Stratagene’s Quikchange II XL site-directed mutagenesis kit. According to the
Kabat numbering system, the Cys terminal residue in the CL is at position 214. C220 of the
HC was also mutated into an A to eliminate possible mis-folding due to this newly non-
disulfide bonded Cys . | ‘

The methods used in constructing the 32AA Furin cleavable tether (FIGURE 30C)
was identical to the construction of the‘ 26AA Furin cleavable tether except that the finished
tether sequence was RKRKRRGSGGSGGSGGSGGSGGSGRSRKRR (SEQ ID NO:36). For
Furin over-expression, human or murine Furin was cloned into the pRK vector system and
co-transfected with the antibody chain plasmids.

Carboxypeptidase B digestion (Figure 30D) was carried out in 50mM Sodium Borate
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manmal i an cell. 48. The anti body of claim47, wherein said mamalian cell is
a CHO cell. 49.The antibody of any one of clains 1-45, wherein said

ant i body we 2exipBe®sed by a prokaryotic cell. 50. The ant Pbomds2@i/oeisaé m 49,
wherein said pr okaryotic cell is an E. coli cell. 51. A nmethod of producing

o 2 Rk T RGPS, St P of ulturiio @ cell comprisi g
e 52 B TRt Sl WELS\E 48 AR NERIN gy oo
met hod aefd FURINck2yatieitetiieer The trpauysuhlam MBSarat epgraph sh¢wag a beqytymhamgls;al d
ant! bOd\%//hlgt?hz?s f%?lly lrjlg??vecr? rra]::]rdl cStIePrngnnli);g Ev%lllgsésmaller amount of “full length antibody”
(i.e., for these studies, was not cleaved at either Furin site (FL)). The light chain MS trace
shows a peak corresponding to the LC plus the entire length of tether (1) and three other
peaks (2-4) corresponding to the erosion of the 3’ end of the tether, presumably due to
Carboxypeptidase B activity in the CHO media. Evidenced by the lack of MS peaks within
the region of the bottom trace indicated by the purple oval, there is no cleavage at the n-
terminal Furin site. A cartoon of the resulting antibody is pyovided showing the non-native
residues (underlined “R”) as well as the 23-26 amino acid tether still attached to the c-
terminus of the LC
Figure 30B1-2 is a diagram and reduced Mass Spec (MS) results for the 26 amino acid
FURIN cleavable tether (“~-C”). In this construct, the C residue was removed and replaced ).
The heavy chain MS trace shows a heavy chain (1) which has fully native n- and c-termini
and no remaining “full length antibody” (FL). The light chain MS trace shows a peak
corresponding to the LC plus 2 additional R residues (peak 2) plus one additional R residue
(peak 3) and with it’s native c-terminus (peak 4), presumably due to Carboxypeptidaée B
activity in the CHO media. A cartoon of the resulting antibody is provided showing the non-
native residues (yellow) as well as the 0,1 or 2 R residues still attached to the c-terminus of
the LC.
Figu‘re 30C1-5 is a diagram and reduced Mass Spec (MS) results for the 32 amino acid
FURIN cleavable tether. Figure 30C3 shows a Heavy chain (peak 1) which has fully native n-
and c-termini as well as a smaller amount of “full length antibody” (FL) which was not
cleaved at either Furin site. Figures 30C2 and 30C3 show the resulting material obtained
from CHO cells expressing native levels of Furin whereasFigures 30C4 and 30C5 show the
resulting material obtained from CHO cells over-expressing Furin. Figure 30C2 shows a
peak corresponding to the LC plus the entire length of tether (peak 1) and five other peaks
(peaks 2-6) corresponding to the erosion of the 3’ end of the tether as well as an additional
peak showing the LC with only the Furin recognition sequence still attached (peak 7) and five
additional peaks (peaks 8-12) corresponding to the erosion of the c-terminal basic residues ,
presumably due to Carboxypeptidase B activity in the CHO media. Figure 30C5 shows a

heavy chain (1) which has fully native n- and c-termini and no remaining Full length
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(b) eluting said antibody fromsaid colum, and (c) diluting said eluted
anti body into a solution containing a chaotropic agent or mld detergent.
54. A net W0 20f1/03&08t ai ni ng a coiled coil containi ng ant Pooays2610/08234et | on,
sai d met hod conprising mai nt ai ni ng said antibody in the presence of a

h pi
wherei At Rkt BEbe 1l ok M 16 Tidt SRS RL lapg pp e i Hene- v,
urea, Iy A?x'deHhrpfdd?tmn‘ar plaks (891 $f éﬂégsend%‘?gito%ﬂb PRARMYAf iR t@hBndl BRR . Tween,

Triton, ‘or
re81dues.

Figure 30D2 is the same as Figure 30C4. After a lhr. incubation at 37C with 1:20
wt:wt of CpB, the remaining residues (corresponding to peaks 7-11) were completely
removed resulting in a LC with a native c-terminus (Figure 30D3). A cartoon is provided
showing the only non-native residues to be the K222A mutation in eaéh HC and an otherwise
completely native (compared to parentals) bispecific antibody.

Example 7 — Expression of Enzyme-Cleavable Tethered Coiled-Coil Multisecific
Antibody in Eukaryotic Cells and Production of Multispecific Antibody Without
Tethers or Coiled Coils

Tethered. coiled coil bispecific antibodies comprising two different VH and VL, each
arm recognizing a different target, was produced in CHO cells overexpressing human furin as
described above. The antibody, which also contained a K222 A mutation, was treated with
Lys-C endopeptidase to remove the coiled coil and with Carboxypeptidase B. It was not
necessary to mutate the antibody any further in the hinge, and constant regions to achieve the
final product. Figure 31 shows a non-reduced mass spec trace of the finished product.
Although a small amount of homodimer is observable in the non—reduced MS, this is due to
the imbalance in the expression level of the two Ab chains and is easily corrected by
modulating their relative expression levels. Figure 32 shows a reduced mass spec trace of the
finished product. The observed masses of the LCs and HCs confirm that the Ab chains all
have native n- and c-termini.

These results show that this platform can be used for the production of several types
of one-armed and bispecific antibodies in mammalian cells. In our hands, we have been able
to generate mature bispecific antibodies differing from their parental wt Abs only by a single
Lys-Ala mutation within the hinge region of each HC. These antibodies retain their
specificity, and bispecific variants are able to bind both antigens simultaneously. These

antibodies bind their antigens with high affinity.
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Claims
What is claimed is:
1. An antibody comprising:
(a) a first polypeptide comprising a VH domain and a first coiled coil domain (CC),
wherein the first CC comprises a heptad repeat of Formula I:
(X1 X5 X3 X4 X5 X X7)n (Formula I)
X is a hydrophobic amino acid residue or Asparagine,
X,, X3, and X are each any amino acid residue,
X4 is a hydrophobic amino acid residue, and
X5 and X5 are each a charged amino acid residue; and
(b) a second polypéptide comprising a VH domain and a second coiled coil domain
(CC), wherein the second CC comprises a heptad repeat of Formula II:
X1 X2 X3 X4 X'5s X’6 X’ 7)n (Formula II)
X’ is a hydrophobic amino acid residue or Asparagine,
X’5, X’3, and X’¢ are each any amino acid residue,
X’4 is a hydrophobic amino acid residue, and
X’s and X’ are each a charged amino acid residue;
wherein n in Formula I and II is greater than or equal to 2; and
wherein, in each heptad repeat, the first CC comprises an Xs residue that is opposite in
charge to the X’; residue in the second CC and the first CC comprises an X5 residue that is

opposite in charge to the X’s residue in the second CC.

2. The antibody of claim 1, wherein the first and second polypeptides each comprise a

VH and a CH1 domain.

3. The antibody of claim 2, wherein the first and second polypeptides each further

comprise a hinge domain.

4, The antibody of any one of claims 1-3, wherein said first and second polypeptides

each further comprise a CH2 and a CH3 domain.

5. The antibody of claim 1, wherein the first and second polypeptides each comprise VH,

CH1, hinge, CH2, and CH3 domains positioned relative to each other in an N-terminal to C-
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terminal direction: VH-CH1-hinge-CH2-CH3.

6. The antibody of any one of claims 1-5, wherein said antibody further comprises a third
and a fourth polypeptide, wherein said third polypeptide comprises a first VL domain and said

fourth polypeptide comprises a second VL domain.

7. The antibody of claim 6, wherein said VH domain of the first polypeptide is linked to
the VL domain of the third polypeptide by a tether and the VH domain of the second
polypeptide is linked to the VL domain of the fourth polypeptide by a tether.

8. The antibody of claim 6, wherein the third polypeptide further comprises a first CL
domain wherein said first VL and CL domains are positioned relative to each other within the
third polypeptide in an N-terminal to C-terminal direction: VL-CL, and the fourth polypeptide
further comprises a second CL domain, and wherein said second VL and CL domains are
positioned relative to each other within the fourth polypeptide in an N-terminal to C-terminal

direction: VL-CL.

9. The antibody of any one of claims 6-8, wherein the sequences of said first VL domain

and said second VL domain are the same.

10.  The antibody of any one of claims 1-9, wherein the N-terminus of the VH of at least
one of said first or said second polypeptides is connected to the C-terminus of a CL with a

tether.

11.  An antibody comprising:
(a) a first polypeptide comprising a VH domain and a first coiled coil domain (CC),
wherein the first CC comprises a heptad repeat of Formula I:
(X X5 X3 X4 X5 X6 X7)n (Formula I)
X is a hydrophobic amino acid residue or Asparagine,
X3, X3, and X are each any amino acid residue,
X4 is a hydrophobic amino acid residue, and
Xs and X5 are each a charged amino acid residue; and

(b) a second polypeptide comprising a CH2 and CH3 domain and a second coiled coil
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(CC), wherein the second CC comprises a heptad repeat of Formula II:
X1 X2 X3 X4 X5 X6 X’ 7)y (Formula II)
X’ is a hydrophobic amino acid residue or Asparagine,
X2, X’3, and X’¢ are each any amino acid residue,
- X’4is a hydrophobic amino acid residue, and
X’s and X’; are each a charged amino acid residue;
wherein n in Formula I and II is greater than or equal to 2; and
wherein, in each heptad repeat, the first CC comprises an X residue that is opposite in
charge to the X’ residue in the second CC and the first CC comprises an X residue that is

opposite in charge to the X’s residue in the second CC.

12.  The antibody of claim 11, wherein the first polypeptide comprises a VH and CH1

domain.

13.  The antibody of claim 12, wherein the first polypeptide further comprises a hinge

domain.

14.  The antibody of claim 12 or 13, wherein the first polypeptide further comprises a CH2
and a CH3 domain.

15.  The antibody of claim 11, wherein the first polypeptide comprises VH, CH1, hinge,
CH2, and CH3 domains positioned relative to each other in an N-terminal to C-terminal

direction: VH-CH1-hinge-CH2-CH3.

16.  The antibody of any one of claims 11-15, wherein the antibody further comprises a

third polypeptide, wherein the third polypeptide comprises a VL domain.

17.  The antibody of claim 16, wherein said third polypeptide further comprises a CL
domain, and the VL and CL domains are positioned relative to each other in an N-terminal to

C-terminal direction: VL-CL.

18.  The antibody of any one of claims 11-17, wherein the N-terminus of the VH of said

first polypeptide is connected to the C-terminus of a CL with a tether.
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19.  The antibody of any one of claims 1-18, wherein said hydrophobic amino acid residue
in any of X, X}, X4, and X4 is selected from the group cohsisting of Alanine, Valine,

Leucine, Isoleucine, Tryptophan, Phenylalanine, and Methionine.

20.  The antibody of any one of claims 1-19, wherein said charged amino acid residue in
any of Xs, X’s, X7, and X'+ is selected from the group consisting of Lysine, Arginine,

Histidine, Aspartic Acid, and Glutamic Acid.

21.  The antibody of any one of claims 1-20, wherein, in at least one heptad repeat of said
first CC, X, is Asparagine, and wherein the respective X’| is Asparagine in at least one heptad

repeat of said second CC.

22.  The antibody of any one of claims 1-21, wherein
(a) the first CC comprises a heptad repeat wherein
X is Leucine or Asparagine,

X5 is Alanine or Glutamine,

X3 is Alanine or Glutamine,

X4 is Leucine,

X5 is Glutamic Acid,

X, is Lysine or Tryptophan, and
X5 is Glutamic Acid; and

(b) the second CC comprises a heptad repeat wherein
X’ is Leucine or Asparagine,
X’ is Alanine or Glutamine,

X3 1s Alénine or Glutamine,

X’4 1s Leucine,

X’s is Lysine,

X’¢ is Lysine or Tryptophan, and
X’7 is Lysine.

23.  The antibody of any one of claims 1-22, wherein n is greater than or equal to 3.
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24.  The antibody of claim 23, wherein n is greater than or equal to 4.

25. The antibody of any one of claims 1-24, wherein at least one of said first or said

second CC is linked C-terminal to a constant domain of the antibody.

26. The antibody of claim 25, wherein said constant domain is a CH3 domain and the first
CC is linked C-terminal to a CH3 domain of the first polypeptide and the second CC is linked

C-terminal to'a CH3 domain of the second polypeptide.
27.  The antibody of claim 25 or 26, wherein linkage is by a cleavable linker sequence.

28.  The antibody of any one of claims 1-27, wherein a Lys-C endopeptidase cleavage site

is located N-terminal to at least one of said first or said second CC.
29.  An antibody comprising a first polypeptide comprising a VL, CL, tether, VH, CH1,
CH2, and CH3 domain positioned relative to each other in an N-terminal to C-terminal

direction: VL-CL-tether-VH-CH1-CH2-CH3 (Formula III).

30.  The antibody of claim 29, wherein said antibody further comprises a second

polypeptide of Formula III.
31.  The antibody of any one of claims 1-9 or 30, wherein the antibody is multispecific.

32.  The antibody of claim 31, wherein the antibody is capable of binding at least 2

antigens.

33.  The antibody of claim 31, wherein the antibody a capable of binding at least 2

epitopes on the same antigen.
34.  The antibody of any one of claims 1-9 or 30, wherein said antibody is bispecific.

35.  The antibody of any one of claims 7, 10, 18, 29, or 30, wherein said tether comprises

Glycine (G) and Serine (S) residues.
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36. The antibody of any one of claims 7, 10, 18, 29, 30, or 35, wherein said tether is

between 15 and 50 amino acids in length.

37.  The antibody of claim 36, wherein said tether is between 20 and 26 amino acids in

length.

38. The antibody of any one of claims 7, 10, 18, 29, 30, or 35-37, wherein said tether

comprises GGS repeats.

39. The antibody of any one of claims 7, 10, 18, 29, 30, or 35-38, wherein said tether is

cleavable.

40.  The antibody of any one of claims 28-39, wherein said antibody comprises a mutation

that removes a Lys-C endopeptidase cleavage site.

41.  The antibody of claim 40, wherein said mutation that removes a Lys-C endopeptidase

cleavage site is in a hinge domain.

42. The antibody of claim 41, wherein said antibody has a K222A substitution (EU

numbering system).

43.  The antibody of claim 27 or 39, wherein said tether or said linker is cleavable by one
or more of the following endopeptidases: Furin, Thrombin, Genenase, Lys-C, Arg-C, Asp-N,
Glu-C, Factor Xa, Tobacco Etch Virus Protease (TEV), Enterokinase, Human Rhinovirus C3

protease (HRV C3), and Kininogenase.

44, The antibody of claim 27 or 39, wherein said tether or said linker comprises an

Asparagine-Glycine peptide bond.

45.  The antibody of claim 44, wherein said Asparagine-Glycine peptide bond is cleavable

by hydroxylamine.

119



WO 2011/034605 PCT/US2010/002546

46.  The antibody of any one of claims 1-45, wherein said antibody comprises a constant

region conjugated to a cytotoxic agent.

47.  The antibody of any one of claims 1-45, wherein said antibody is expressed by a

mammalian cell.

48. The antibody of claim 47, wherein said mammalian cell is a CHO cell.

49.  The antibody of any one of claims 1-45, wherein said antibody is expressed by a

prokaryotic cell.

50.  The antibody of claim 49, wherein said prokaryotic cell is an E. coli cell.

51. A method of producing an antibody, said method comprising the step of culturing a
cell comprising a vector encoding the antibody of any one of claims 1-45 in a culture

medium.

52. The method of claim 51, wherein said method further comprises recovering said

antibody from said cell or said culture medium.

53.  The method of claim 52, further comprising the steps of
(a) capturing said antibody on a column comprising Protein A,
(b) eluting said antibody from said column, and
(c) diluting said eluted antibody into a solution containing a chaotropic agent or mild

detergent.

54. A method of maintaining a coiled coil containing antibody in solution, said method

comprising maintaining said antibody in the presence of a chaotropic agent or mild detergent.
55.  The method of claim 53 or 54, wherein said chaotropic agent or mild detergent is

Arginine, Guanidine-HClI, urea, lithium perchlorate, Histidine, Sodium Dodecyl Sulfate
(SDS), Tween, Triton, or NP-40.
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