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anti body- dependent cellular cytotoxicity (ADCC) activity. In one study,

bot h | gEICTHAA PFGERS-ant | bodi es were reported to be equally effective in

medi ati ng nonocyte or activated U937 cell ADCC, 1gGlL was nore active than
gG3 in NK-cell nediated ADCC. (Rozsnyay et al., Distinctive role of 1gGL
and 1gG3 isotypes in Fc gamma R-nedi ated functions, |nmunol ogy 66(4):
491-498 (1989)). |g&B-semMBACKGEROANDIOBHITREENVEPITONI y i nhi bited

| g@ -induced lysis, inplying that each subclass engages the same Fc gamma R
recepto[ 01335 thatFlel f%herl?lgu' res a further '"signal' that
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[0004] The present invention relates to the field of therapeutic antibodies.
[0005] Discussion of the Related Art
[0006] Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC) is one of the

mechanisms of humoral immune response. In an ADCC response, an effector cell of the immune
system, typically a natural killer (NK) cell, actively lyses a target cell that has been bound by
specific antibodies that have bound to a target protein on the surface of the target cell.
Neutrophils and eosinophils can also mediate ADCC. For example, eosinophils can kill certain
parasitic worms known as helminths through ADCC.

[0007] Antibodies of various IgG isotypes have been reported to have some ADCC
activity, but typically, IgG1 and IgG3 isotypes are characterized as having significant antibody-
dependent cellular cytotoxicity (ADCC) activity. In one study, both IgG1 and IgG3 antibodies
were reported to be equally effective in mediating monocyte or activated U937 cell ADCC; IgG1
was more active than IgG3 in NK-cell mediated ADCC. (Rozsnyay et al., Distinctive role of
IgG1 and IgG3 isotypes in Fc gamma R-mediated functions, Immunology 66(4): 491-498
(1989)). 1gG3-sensitized erythrocytes reportedly inhibited IgG1-induced lysis, implying that

cach subclass engages the same Fc gamma R receptor but that lysis requires a further 'signal' that
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[0011] A reliable non-cell-based, in vitro assay nethod for detecting such
t her apeanicer Regpgarch 16: 1520-31 (2010); Shitara et al., Human CDR-grafted antibody and antibody
fragment thercof, US Patent No. 7,504,104).
[0010] A neutralizing antibody, or NAb, is an immunoglobulin molecule that reacts with
a specific antigen, which typically induced its in vivo synthesis, and with similar molecules.
Neutralizing antibodies are classified according to mode of action as agglutinin, bacteriolysin,

hemolysin, opsonin, or precipitin. Antibodies are synthesized by B lymphocytes that have been

activated by the binding of an antigen to a cell-surface receptor, and neutralizing antibodies are



anti bodi es that can induce ADCC, and al so for detecting NAbs agai nst such

t her apeMtlb86-AMOIMOi es in the serum of a patient are desired benefits that
t he presewod 20mvemnd4Bon provi des. A-1586- WO PCT WO PCT/US2011/047289

2012/ 021648PCT/ US2011/ 047289 4 - SUMMARY OF THE | NVENTI ON [ 0012] The
present invention is directed to an in vitro dual function target binding
assay, which is useful for detecting both an 1gG target antibody, such as a
bi ol ogi i | & :
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detecti i n av n- coat ed wel | y .nmeasurin si gnal n.th sence
of a frggﬁmaﬂ 53\%% %&P@érpasa}twp? ity TR R e ser EJ‘FR}%%IéP Nede

condi t i pnsi rﬁ&ﬂto?fthead% @ﬁﬁﬁ&%ﬂz&%ﬁ&féﬁ%‘g&h%% dhelipadisc AR bﬁtﬂl af ﬂhg 's&’ﬁm dthat
has bound a pol yhlstldlne tagged reconbi nant human CDl16a pol ypepti de,
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pre- i nciabBd ek ﬂl@ﬁ&hh@dhcmmgceaﬂ&%‘-isosféﬁ ReBEat MAb Aghidst SuddltBerbpGiiat i on in
an aqueous serumcontaining assay buffer, and the pre-incubated reaction

m xt ur eingbedies wethe sqrooof p(naienttasy drstred Aenogiénihii thelprrgerpriveeation pnistessi ng an
Fc domain with a CDl6a binding site; and [0015](ii)a biotinylated

pol ypeptide portion of a target protein of interest, to which pol ypeptide
portion the target antigen binding protein specifically binds; and

[ 0016] wherei n, subsequent to the incubation of the pre-incubated reaction
m xture in the avidin-coated well, a polyhistidine-tagged reconbi nant human
CDl16a pol ypeptide suspended in a fresh volune of the assay buffer was

i ncubat ed under physiol ogi cal conditions, together with any target antigen
bi ndi ng protein that was bound to the biotinylated pol ypeptide portion that
was bound to the avidin of the avidin-coated well; and wherein, prior to
detecting by neasuring the signal, the antibody that specifically binds

pol yhi stidi ne, suspended in a fresh volune of the assay buffer, was

i ncubated in the well under physiol ogical conditions, together with any

pol yhi sti di ne-tagged reconbi nant human CD16a pol ypepti de that was bound to
the target antigen binding protein. [0017] Sonme enbodi nents of the nethod
further include, before detecting the antibody



that specifically binds polyhistidine, the step of incubating in the well,
under pISRVOQIREAT conditions, an antibody that conprises a conjugated

si gnal - prworeizigid4abel , suspended in a fresh vol unme of Ph#/sssap4tredfer,
wherein the anti body specifically bindsathe antibody that specifically

bi nds pol yhistidine. [0018]In a particular enbodi nent, the inventive in
vitro assay nethod involves the steps A-1586-W0O PCT WO

2012/ 021648PCT/ US2011/ 0472 R&qg%%hﬁ hg@ﬁﬁ@ﬁﬁﬁﬁg in a bl ocked
avi din-coated well, under yS| oglcal conditions, a pre-incubated

reaction m xture suspended in an agueous serum contai ning assay buffer, the
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[0022](b)|ncubat|ng in the well, under physi ol ogical condltlons a
polyhlémﬁﬂiﬁe$odhgged reconbi nant human CDl6a polypept|de suspended in a
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pr esencehtinahd avedin-coalcd mesllofasgrinibiisty blocked and subsequently a pre-incubated
reaction mixture has been incubated in the blocked avidin-coated well, under physiological
conditions, wherein the pre-incubated reaction mixture was suspended during its pre-incubation
in an aqueous serum-containing assay buffer, and the pre-incubated reaction mixture comprised:
[0014] (1) a target antigen binding protein comprising an Fc domain with a CD16a
binding site; and
[0015] (i1) a biotinylated polypeptide portion of a target protein of interest, to which
polypeptide portion the target antigen binding protein specifically binds; and
[0016] wherein, subsequent to the incubation of the pre-incubated reaction mixture in the
avidin-coated well, a polyhistidine-tagged recombinant human CD16a polypeptide suspended in
a fresh volume of the assay buffer was incubated under physiological conditions, together with
any target antigen binding protein that was bound to the biotinylated polypeptide portion that was
bound to the avidin of the avidin-coated well; and wherein, prior to detecting by measuring the
signal, the antibody that specifically binds polyhistidine, suspended in a fresh volume of the
assay buffer, was incubated in the well under physiological conditions, together with any
polyhistidine-tagged recombinant human CD16a polypeptide that was bound to the target antigen
binding protein.
[0017] Some embodiments of the method further include, before detecting the antibody
that specifically binds polyhistidine, the step of incubating in the well, under physiological
conditions, an antibody that comprises a conjugated signal-producing label, suspended in a fresh
volume of the assay buffer, wherein the antibody specifically binds the antibody that specifically
binds polyhistidine.
[0018] In a particular embodiment, the inventive in vitro assay method involves the steps
of



permtting detection under physiological conditions, any of the antibody

t hat spedidRe-38DIBCHi nds pol yhi stidine that was bound to the

pol yhi st ivDrrer¥@g@8d reconbi nant human CD16a pol ypept i d@CITuSeei/o32s9
measuring a signal. [0025]1n sone enbod§ ments of the invention, the nethod
further conprises, before step (d) the step of incubating in the well,
under physi ol ogi cal conditions, an anti body that conprises a conjugated
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vitro assg[%/cé‘get hod i.nvolves the steps of: [0027](a)incubating in a bl ocked
avi di n-R¢9: algd Fqaction PLTtUISISPBIPESBS cal conditions, a pre-incubat ed

reacti qponpxt ure §uspended thiycBihtBONEOHMAPSERLM EOREALIAIWI A8PAYa Bﬂlfdfrfg{), the
pre-incubated reaction m xture conpri sing: (1) an 1gG target antibody

agai nstsithigmdn CCR4 conprising an Fc domain with a CDl6a binding site;

ii) ser anple.to be .tested, for t resen of neutralizin nt i. bodi es;
b’ S TOOTHT AP Gl 0. R R e R B R ea DT P RO bR Rt ", t o
whi ch dd B0 tHel 19G th Aol REelficamt bl@gy specifically binds;

A- 1586w P%"I?' mg&,&gl& Pal?lusz%ll%)eoiwg%g efy- F00_2_8](b)i %cub,at_i ng in

t he well0028hder ghysi chebatag incthadictli wifsr physydpginileonditiaps, atpafdesidine-

r econbi i de. e .in fresh

hosay B R B B KR BB B & SRS o SO TG b O e
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in (a); [0029(]124:)@%ncubati ng in the well, under physiological conditions, an
ant i bodyasthonp iV iddBIn §)bi nds pol yhi stidi ne, said antibody suspended in
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ant i bodyedificqlly)binds polyhistidine, said antibody suspended in a fresh volume of the assay buffer,

together with any polyhistidine-tagged recombinant human CD16a polypeptide that was bound to
the IgG target antibody in (b); and
[0024] (d) detecting in the well, in the presence of a fresh volume of a buffer
permitting detection under physiological conditions, any of the antibody that specifically binds
polyhistidine that was bound to the polyhistidine-tagged recombinant human CD16a polypeptide
in (c) by measuring a signal.
[0025] In some embodiments of the invention, the method further comprises, before step
(d) the step of incubating in the well, under physiological conditions, an antibody that comprises
a conjugated signal-producing label, suspended in a fresh volume of the assay buffer, wherein
said antibody specifically binds the antibody that specifically binds polyhistidine in (c).
[0026] In another useful embodiment, the in vitro assay method involves the steps of:
[0027] (a) incubating in a blocked avidin-coated well, under physiological conditions,
a pre-incubated reaction mixture suspended in an aqueous serum-containing assay buffer, the
pre-incubated reaction mixture comprising:

(1) an IgG target antibody against human CCR4 comprising an Fc domain

with a CD16a binding site;

(i)  serum sample to be tested for the presence of neutralizing antibodies; and

(iii)  a biotinylated polypeptide portion of human CCR4, to which polypeptide
portion the IgG target antibody specifically binds;



[ 0030] (d)incubating in the well, under physiological conditions, an

ant i body-16RaWQdHPF i ses a conj ugat ed si gnal - produci ng | abel, suspended in a
fresh volwoeorfo214s® assay buffer, wherein said anti bodyPspaseétiioai2By bi nds
the anti body that specifically binds pdyhistidine in (c); and

[0031] (e)detecting in the well, in the presence of a fresh volune of a
buffer permtting detection under physiol ogical conditions, any signal
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of interest that is captured on the avidin-coated solid substrate.
Ther ef dhelg(atargaianiébagly n Qi) signal is generated in the presence of NAb. In

the ab of a .hi (e i l. LIS geney. ) e 1 gGl
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[ 0034] Numrer ous, addj ti onal, _aspects and advant ages .of the present. jinvention
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descri p_ﬁ?'gon of the invention. A-1586-W0 PCT WO
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[0031] () detecting in the well, in the presence of a fresh volume of a buffer

permitting detection under physiological conditions, any signal produced.

[0032] In the various embodiments of the invention, the signal can be produced by a
sensitive electrochemiluminescence (ECL) labeling system, but fluorescent label (e.g.,
fluorescein, phycoerythrin, phycocyanin, allophycocyanin, green fluorescent protein [GFP],
enhanced GFP [eGFP], yellow fluorescent protein [YFP], cyan fluorescent protein [CFP], etc.),
isotopic label (e.g., 1251 e, Be,*s, *H, °H, PN, PN, 0, "0, etc.), or enzyme-linked (e.g.,
horseradish peroxidase-, beta-galactosidase-, or luciferase-based) labeling systems are also useful
embodiments. Signal is detected using a suitable instrument.

[0033] If the biological sample contains neutralizing antibodies against the IgG1 target
antibody, the target antibody will not be able to bind to the biotinylated target peptide of interest
that is captured on the avidin-coated solid substrate. Therefore, a low (e.g., ECL) signal is
generated in the presence of NAb. In the absence of NAD, a high (e.g., ECL) signal is generated
because the IgG1 target antibody is able be build a bridge between the biotinylated target peptide
and the polyhistidine-tagged recombinant human FCyRIlla (CD16a).

[0034] Numerous additional aspects and advantages of the present invention will become

apparent upon consideration of the figures and detailed description of the invention.



[ 0035] Figure 1 shows a schematic representation of an enbodi nent of the

i nvent iAd580rRAVOfROACt i on assay, as configured for detecting an |1 gGl target
ant i body We.2012/02k480761, al so known as "nogamul i zumab" @®CT/UAM31/PER8) t hat
specifically binds a biotinylated ("B")7target protein of interest (e.g.,
CCR4), and for detecting neutralizing antibodies in a serumsanple. In this
enbodi nent, the avidin-coated plate is represented by "MSD 6000 pl ate"
(Meso Scal e Di scovery, i Y P @gﬁ{ ] eptavidin ("SA"),
and a SULFO TAGIm pr ot ﬁ%@%?ﬁgate?@g caﬁ?%@oﬁ?y, Gai t her sbur g,
MD) el ectrochem | um nescence (ECL) antibody | abeling systemis enployed for
det ect i[0835lir pos dSgurd ISEGTORGcHenati gepre £DGGop lof bie embadieren{ INBDIBO0IVE) dushs

enmpl oyed in detection.. [0Q36] Figure 2_s a fl.owchart of an
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representative dose response for KW0761 (al so known "as "noganmuli zumab" or

"AMG 768 iteicht (elge CEORERand/tor dstsatyng neutrabizipg ertérodicson a seyaysappld. eln g% PHS)

or poole uman serum (" PHS':, 5% PHS or %. . » 00 igure 4
Genpnet T od R B B e S g reRplr €8 kST oy Ml s TR Sl or v
761") tistdRrRIGUitheb@LEMDICBAtep apthi stepiasidinriShiy, edd RS UTT®D - masehssteaf
pol ycl onal anti-KWO0761 neutralizing antibodies Iin a dose dependent manner.
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peptid b g I €S BRI r ted
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Exanpl €“BISD 6BD2Y 368 chplogedintdetd®EGh] D NO 7; "MBT4737" refers to SEQ ID
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[0037] Figure 3 shows a representative dose response for KW-0761 (also known as

“mogamulizumab” or “AMG 761”) in the inventive assay in the presence of assay buffer (0%
PHS) or pooled human serum (“PHS”: 5% PHS or 20% PHS; (v/v)).

[0038] Figure 4 demonstrates that binding of KW-0761 (also known as
“mogamulizumab” or “AMG 761”) to the biotinylated CCR4 peptide is inhibited by the presence
of polyclonal anti-KW-0761 neutralizing antibodies in a dose dependent manner.

[0039] Figure 5 demonstrates that rituximab binds to biotinylated CD20 peptides in a
dose dependent manner in the same assay format represented schematically in Figure 1 and
Figure 2, as disclosed and modified in Example 3. “MBT4736” refers to SEQ ID NO:7;
“MBT4737” refers to SEQ ID NO:8.
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about 50 percent of polynucleotides, lipids, carbohydrates, or other materials with which it is
associated in nature, (5) is operably associated (by covalent or noncovalent interaction) with a
polypeptide with which it is not associated in nature, and/or (6) does not occur in nature.
Typically, an “isolated protein” constitutes at least about 5%, at least about 10%, at least about
25%, or at least about 50% of a given sample. Genomic DNA, cDNA, mRNA or other RNA, of
synthetic origin, or any combination thereof may encode such an isolated protein. Preferably, the

isolated protein is substantially free from proteins or polypeptides or other contaminants that are



Leucine (Leu)L Serine (S er)S Arginine (Arg)R Qutamc Acid (d u)E Lysine
(Lys) KAHABOWQAL(TThr ) T Asparagi ne (Asn)N A ycine (Ay)G Methionine (Met)M
Tr ypt ophawoerpgevW4spartic Acid (Asp) D Histidi ne (Hi s)HPPmaisgé1aloarzsne
(Phe)F Tyrosine (Tyr)Y Cysteine (Cys)Cds o leucine (Ile)l Proline (Pro)P

found in its natural environment that would interfere with its therapeutic, diagnostic,
prophylactic, research or other use.

[0045] In further describing any of the polypeptides or proteins herein, as well as
variants, a one-letter abbreviation system is frequently applied to designate the identities of the
twenty “canonical” amino acid residues generally incorporated into naturally occurring peptides
and proteins (Table 1). Such one-letter abbreviations are entirely interchangeable in meaning

with three-letter abbreviations, or non-abbreviated amino acid names.

Table 1. One-letter abbreviations for the canonical amino acids.
Three-letter abbreviations are in parentheses.

Alanine (Ala)
Glutamine (Gln)
Leucine (Leu)
Serine (Ser)
Arginine (Arg)
Glutamic Acid (Glu)
Lysine (Lys)
Threonine (Thr)
Asparagine (Asn)
Glycine (Gly)
Methionine (Met)
Tryptophan (Trp)
Aspartic Acid (Asp)
Histidine (His)
Phenylalanine (Phe)
Tyrosine (Tyr)
Cysteine (Cys)
Isoleucine (Ile)
Proline (Pro)
Valine (Val)

< v aoOxTHIZUUsgszaoaz-AdrRommaecor

[0046] An amino acid substitution in an amino acid sequence is typically designated
herein with a one-letter abbreviation for the amino acid residue in a particular position, followed
by the numerical amino acid position relative to an original sequence of interest, which is then
followed by the one-letter symbol for the amino acid residue substituted in. For example,
“T30D” symbolizes a substitution of a threonine residue by an aspartate residue at amino acid
position 30, relative to the original sequence of interest. Another example, “W101F” symbolizes
a substitution of a tryptophan residue by a phenylalanine residue at amino acid position 101,
relative to the original sequence of interest. Non-canonical amino acid residues can be
incorporated into a peptide within the scope of the invention by employing known techniques of

protein engineering that use recombinantly expressing cells. (See, e.g., Link et al., Non-
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Acetamidomethyl Acm

Acetylarginine acetylarg

a-aminoadipic acid Aad

aminobutyric acid Abu

6-aminohexanoic acid Ahx; sAhx

3-amino-6-hydroxy-2-piperidone Ahp

2-aminoindane-2-carboxylic acid Aic

a-amino-isobutyric acid Aib

3-amino-2-naphthoic acid Anc

2-aminotetraline-2-carboxylic acid Ate

aminophenylalanine Aminophe; Amino-Phe

4-amino-phenylalanine 4AmP

4-amidino-phenylalanine 4AmPhe




am nobutyric acid Abu 6-am nohexanoi c acid Ahx; EAhx

3- anm nA-G5R¢-dYOBECD- pi peri done Ahp 2- ami noi ndane- 2-carboxylic acid Aic
a- am no- iwokotyri@saci d Ai b 3-am no- 2- napht hoi ¢ aci d An®CT/US2011/047289
2-am notetraline-2-carboxylic acid Atc1am nophenyl al ani ne Am nophe;

Am no- Phe 4-am no-phenyl al ani ne

2-amino-2-(1-carbamimidoylpiperidin-4-
yDacetic acid 4AmPig
Arg y(CH,NH) -reduced amide bond rArg
B-homoarginine

bhArg
B-homolysine bhomoK
B-homo Tic BhTic
B-homophenylalanine BhPhe
B-homoproline BhPro
B-homotryptophan BhTrp
4,4'-biphenylalanine Bip
B, B-diphenyl-alanine BiPhA
B-phenylalanine BPhe
p-carboxyl-phenylalanine Cpa
citrulline Cit
cyclohexylalanine Cha
cyclohexylglycine Chg
cyclopentylglycine Cpg
2-amino-3-guanidinopropanoic acid 3G-Dpr
a, y-diaminobutyric acid Dab
2,4-diaminobutyric acid Dbu
diaminopropionic acid Dap
o, B-diaminopropionoic acid (or 2,3- Dpr
diaminopropionic acid
3,3-diphenylalanine Dip
4-guanidino phenylalanine Guf
4-guanidino proline 4GuaPr
homoarginine hArg; hR
homocitrulline hCit
homoglutamine hQ
homolysine hLys; hK; homoLys
homophenylalanine hPhe; homoPhe
4-hydroxyproline (or hydroxyproline) Hyp
2-indanylglycine (or indanylglycine) Igl
indoline-2-carboxylic acid Ide
Iodotyrosine I-Tyr
Lys y(CH,NH)-reduced amide bond rLys
methionine oxide Met[O]
methionine sulfone Met[O],
N “-methylarginine NMeR
No-[(CH2)sNHCH(NH)NH,] substituted | N-Arg
glycine




4AnP 4-am di no- phenyl al ani ne 4AnPhe A-1586- WO- PCT WO
2012/ 024-648MDWS2011/ 047289 - 11 - 2-ami no-2-(1-carbam m doyl pi peri di n- 4-
yl ) aceti cwacot/2fa®i g Arg y(CH2NH) -reduced am de bond PATGSPO1NOWTREY gi ni he

bhArg P-honol ysi ne bhonoK 13-hono Tic-BbTic

N%-methylcitrulline NMeCit

N “-methylglutamine NMeQ
N“-methylhomocitrulline N “-MeHoCit
N “-methylhomolysine NMeHoK

N “methylleucine

N“MeL; NMeL; NMeLeu;
NMe-Leu

N“-methyllysine NMe-Lys
Ne-methyl-lysine N-eMe-K
Ne-ethyl-lysine N-eEt-K

Ne-isopropyl-lysine N-elPr-K

N*-methylnorleucine

NMeNle; NMe-Nle

N “-methylornithine

N “-MeOrn; NMeOrn

N’-methylphenylalanine NMe-Phe
4-methyl-phenylalanine MePhe
a-methylphenyalanine AMeF

N’-methylthreonine

NMe-Thr; NMeThr

N“-methylvaline

NMeVal; NMe-Val

Ne-(0-(aminoethyl)-O'-(2-propanoyl)- K(NPegll)
undecaethyleneglycol)-Lysine
Ne-(0-(aminoethyl)-O'-(2-propanoyl)- K(NPeg27)
(ethyleneglycol)27-Lysine
3-(1-naphthyl)alanine 1-Nal; 1Nal
3-(2-naphthyl)alanine 2-Nal; 2Nal
nipecotic acid Nip
nitrophenylalanine nitrophe
norleucine Nle
norvaline Nva or Nvl
O-methyltyrosine Ome-Tyr
octahydroindole-2-carboxylic acid Oic
ornithine Orn
Om y(CH2NH)-reduced amide bond 10
4-piperidinylalanine 4PipA
4-pyridinylalanine 4Pal
3-pyridinylalanine 3Pal

2Pal

2-pyridinylalanine

para-aminophenylalanine

4AmP; 4-Amino-Phe

para-iodophenylalanine (or 4-

pl-Phe




P- homophenyl al ani ne BhPhe P-honoproline BhPro 13-honotryptophan BhTrp
4, 4" - bipHéeRHVEOdihe Bi p 13, P-di phenyl -al ani ne Bi PhA P-phenyl al ani ne BPhe
p- car boxyweopheyi@Bani ne Cpa citrulline Ct cycl ohexyl alP@mitse11/047289

-13 -
iodophenylalanine)
phenylglycine Phg
4-phenyl-phenylalanine (or 4Bip
biphenylalanine)
4,4'-biphenyl alanine Bip
pipecolic acid Pip
4-amino-1-piperidine-4-carboxylic acid 4Pip
sarcosine Sar
1,2,3,4-tetrahydroisoquinoline Tic
1,2,3,4-tetrahydroisoquinoline-1- Tiq
carboxylic acid
1,2,3,4-tetrahydroisoquinoline-7- Hydroxyl-Tic
hydroxy-3-carboxylic acid
1,2,3,4-tetrahydronorharman-3- Tpi
carboxylic acid
thiazolidine-4-carboxylic acid Thz
3-thienylalanine Thi

[0047]
Joint Commission on Biochemical Nomenclature (JCBN) have been published in the following
documents: Biochem. J., 1984, 219, 345-373; Eur. J. Biochem., 1984, 138, 9-37; 1985, 152, 1;
1993, 213, 2; Internat. J. Pept. Prot. Res., 1984, 24, following p 84; J. Biol. Chem., 1985, 260,
14-42; Pure Appl. Chem., 1984, 56, 595-624; Amino Acids and Peptides, 1985, 16, 387-410;

Nomenclature and Symbolism for Amino Acids and Peptides by the UPAC-IUB

Biochemical Nomenclature and Related Documents, 2nd edition, Portland Press, 1992, pages
39-69.
[0048]

comprises an amino acid sequence wherein one or more amino acid residues are inserted into,

A “variant” of a polypeptide (e.g., an antigen binding protein, or an antibody)

deleted from and/or substituted into the amino acid sequence relative to another polypeptide
sequence. Variants include fusion proteins.
[0049]

polypeptide components derived from more than one parental protein or polypeptide, or from the

The term “fusion protein” indicates that the protein is a chimera including

same protein but positioned within a single fusion molecule in a different order that is not
naturally found together in the same protein molecule. Typically, a fusion protein is expressed
from a fusion gene in which a nucleotide sequence encoding a polypeptide sequence from one
protein is appended in frame with, and optionally separated by a linker from, a nucleotide
sequence encoding a polypeptide sequence from a different protein. The fusion gene can then be

expressed by a recombinant host cell as a single protein.
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3, 3-di phenyl al anine Di p
[0050] A “secreted” protein refers to those proteins capable of being directed to the ER,
secretory vesicles, or the extracellular space as a result of a secretory signal peptide sequence, as
well as those proteins released into the extracellular space without necessarily containing a signal
sequence. If the secreted protein is released into the extracellular space, the secreted protein can
undergo extracellular processing to produce a “mature” protein. Release into the extracellular
space can occur by many mechanisms, including exocytosis and proteolytic cleavage. In some
other embodiments of the inventive composition, the polypeptide can be synthesized by the host
cell as a secreted protein, which can then be further purified from the extracellular space and/or
medium.
[0051] In several steps of the inventive in vitro assay method, a molecule or a mixture of
molecules is “suspended” in an aqueous liquid, e.g., in a serum-containing assay buffer, or in a
fresh volume of the assay buffer. The term “suspended” means that the molecule or mixture is
dissolved in, interspersed in, floating within, moving within, or mixed in the liquid.
[0052] As used herein "soluble” when in reference to a protein produced by recombinant
DNA technology in a host cell is a protein that exists in aqueous solution; if the protein contains
a twin-arginine signal amino acid sequence the soluble protein is exported to the periplasmic
space in gram negative bacterial hosts, or is secreted into the culture medium by cukaryotic host
cells capable of secretion, or by bacterial host possessing the appropriate genes (e.g., the kil
gene). Thus, a soluble protein is a protein which is not found in an inclusion body inside the host
cell. Alternatively, depending on the context, a soluble protein is a protein which is not found
integrated in cellular membranes, or, in vitro, is dissolved, or is capable of being dissolved in an
aqueous buffer under physiological conditions without forming significant amounts of insoluble
aggregates (i.c., forms aggregates less than 10%, and typically less than about 5%, of total
protein) when it is suspended without other proteins in an aqueous buffer of interest under
physiological conditions, such buffer not containing a detergent or chaotropic agent, such as urea,
guanidinium hydrochloride, or lithium perchlorate. In contrast, an insoluble protein is one which
exists in denatured form inside cytoplasmic granules (called an inclusion body) in the host cell,
or again depending on the context, an insoluble protein is one which is present in cell
membranes, including but not limited to, cytoplasmic membranes, mitochondrial membranes,
chloroplast membranes, endoplasmic reticulum membranes, etc., or in an in vitro aqueous buffer
under physiological conditions forms significant amounts of insoluble aggregates (i.e., forms
aggregates equal to or more than about 10% of total protein) when it is suspended without other

proteins (at physiologically compatible temperature) in an aqueous buffer of interest under



4- guani di no phenyl al ani ne Guf 4-guani di no proline 4GuaPr honoargi ni ne hArg;
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physiological conditions, such buffer not containing a detergent or chaotropic agent, such as urea,
guanidinium hydrochloride, or lithium perchlorate.

[0053] The term “recombinant” indicates that the material (e.g., a nucleic acid or a
polypeptide) has been artificially or synthetically (i.e., non-naturally) altered by human
intervention. The alteration can be performed on the material within, or removed from, its
natural environment or state. For example, a “recombinant nucleic acid” is one that is made by
recombining nucleic acids, e.g., during cloning, DNA shuffling or other well known molecular
biological procedures. Examples of such molecular biological procedures are found in Maniatis
et al., Molecular Cloning. A Laboratory Manual. Cold Spring Harbor Laboratory, Cold Spring
Harbor, N.Y(1982). A "recombinant DNA molecule," is comprised of segments of DNA joined
together by means of such molecular biological techniques. The term "recombinant protein” or
"recombinant polypeptide" as used herein refers to a protein molecule which is expressed using a
recombinant DNA molecule. A “recombinant host cell” is a cell that contains and/or expresses a
recombinant nucleic acid.

[0054] The term “polynucleotide” or “nucleic acid” includes both single-stranded and
double-stranded nucleotide polymers containing two or more nucleotide residues. The nucleotide
residues comprising the polynucleotide can be ribonucleotides or deoxyribonucleotides or a
modified form of either type of nucleotide. Said modifications include base modifications such
as bromouridine and inosine derivatives, ribose modifications such as 2°,3’-dideoxyribose, and
internucleotide linkage modifications such as phosphorothioate, phosphorodithioate,
phosphoroselenoate, phosphorodiselenoate, phosphoroanilothioate, phosphoraniladate and
phosphoroamidate.

[0055] The term “oligonucleotide” means a polynucleotide comprising 200 or fewer
nucleotide residues. In some embodiments, oligonucleotides are 10 to 60 bases in length. In
other embodiments, oligonucleotides are 12, 13, 14, 15, 16, 17, 18, 19, or 20 to 40 nucleotides in
length. Oligonucleotides may be single stranded or double stranded, e.g., for use in the
construction of a mutant gene. Oligonucleotides may be sense or antisense oligonucleotides. An
oligonucleotide can include a label, including an isotopic label (e.g., 1251 Mc, ¢, s, *H, *H,
BN, PN, *0, 0, etc.), for ease of quantification or detection, a fluorescent label, a hapten or an
antigenic label, for detection assays. Oligonucleotides may be used, for example, as PCR
primers, cloning primers or hybridization probes.

[0056] A “polynucleotide sequence” or “nucleotide sequence” or "nucleic acid

sequence," as used interchangeably herein, is the primary sequence of nucleotide residues in a
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polynucleotide, including of an oligonucleotide, a DNA, and RNA, a nucleic acid, or a character
string representing the primary sequence of nucleotide residues, depending on context. From any
specified polynucleotide sequence, either the given nucleic acid or the complementary
polynucleotide sequence can be determined. Included are DNA or RNA of genomic or synthetic
origin which may be single- or double-stranded, and represent the sense or antisense strand.
Unless specified otherwise, the left-hand end of any single-stranded polynucleotide sequence
discussed herein is the 5’ end; the left-hand direction of double-stranded polynucleotide
sequences is referred to as the 57 direction. The direction of 5' to 3' addition of nascent RNA
transcripts is referred to as the transcription direction; sequence regions on the DNA strand
having the same sequence as the RNA transcript that are 5' to the 5' end of the RNA transcript are
referred to as “upstream sequences;” sequence regions on the DNA strand having the same
sequence as the RNA transcript that are 3' to the 3' end of the RNA transcript are referred to as
“downstream sequences.”

[0057] As used herein, an “isolated nucleic acid molecule” or “isolated nucleic acid
sequence” is a nucleic acid molecule that is either (1) identified and separated from at least one
contaminant nucleic acid molecule with which it is ordinarily associated in the natural source of
the nucleic acid or (2) cloned, amplified, tagged, or otherwise distinguished from background
nucleic acids such that the sequence of the nucleic acid of interest can be determined. An
isolated nucleic acid molecule is other than in the form or setting in which it is found in nature.
However, an isolated nucleic acid molecule includes a nucleic acid molecule contained in cells
that ordinarily express a polypeptide (e.g., an oligopeptide or antibody) where, for example, the
nucleic acid molecule is in a chromosomal location different from that of natural cells.

[0058] As used herein, the terms "nucleic acid molecule encoding,"” "DNA sequence
encoding," and "DNA encoding" refer to the order or sequence of deoxyribonucleotides along a
strand of deoxyribonucleic acid. The order of these deoxyribonucleotides determines the order of
ribonucleotides along the mRNA chain, and also determines the order of amino acids along the
polypeptide (protein) chain. The DNA sequence thus codes for the RNA sequence and for the
amino acid sequence.

[0059] The term “gene” is used broadly to refer to any nucleic acid associated with a
biological function. Genes typically include coding sequences and/or the regulatory sequences
required for expression of such coding sequences. The term “gene” applies to a specific genomic
or recombinant sequence, as well as to a cDNA or mRNA encoded by that sequence. A “fusion

gene” contains a coding region that encodes a polypeptide with portions from different proteins



WD 2012/ 021648PCT/ US2011/ 047289 - 12 - /Va-nethylcitrulline NMeCt

Na- met MH1GReHVE@R(ET NMeQ / Va- met hyl honocitrul line N a- MeHoGit

Na- met hylworoiyeiqae NMVeHoK Na- met hyl | euci ne Na- MeL; NVePCTNSRL04728Me- Leu
Na- met hyl | ysi ne NMe-Lys Ns-nethyl -1ysiing-N-eMe-K Ns-et hyl -1ysi ne

that are not naturally found together, or not found naturally together in the same sequence as
present in the encoded fusion protein (i.c., a chimeric protein). Genes also include non-expressed
nucleic acid segments that, for example, form recognition sequences for other proteins. Non-
expressed regulatory sequences including transcriptional control elements to which regulatory
proteins, such as transcription factors, bind, resulting in transcription of adjacent or nearby
sequences.

[0060] “Expression of a gene” or “expression of a nucleic acid” means transcription of
DNA into RNA (optionally including modification of the RNA, e.g., splicing), translation of
RNA into a polypeptide (possibly including subsequent post-translational modification of the
polypeptide), or both transcription and translation, as indicated by the context.

[0061] As used herein the term "coding region” or “coding sequence” when used in
reference to a structural gene refers to the nucleotide sequences which encode the amino acids
found in the nascent polypeptide as a result of translation of an mRNA molecule. The coding
region is bounded, in eukaryotes, on the 5' side by the nucleotide triplet "ATG" which encodes
the initiator methionine and on the 3' side by one of the three triplets which specify stop codons
(i.e., TAA, TAG, TGA).

[0062] The term “control sequence” or “control signal” refers to a polynucleotide
sequence that can, in a particular host cell, affect the expression and processing of coding
sequences to which it is ligated. The nature of such control sequences may depend upon the host
organism. In particular embodiments, control sequences for prokaryotes may include a promoter,
a ribosomal binding site, and a transcription termination sequence. Control sequences for
cukaryotes may include promoters comprising one or a plurality of recognition sites for
transcription factors, transcription enhancer sequences or elements, polyadenylation sites, and
transcription termination sequences. Control sequences can include leader sequences and/or
fusion partner sequences. Promoters and enhancers consist of short arrays of DNA that interact
specifically with cellular proteins involved in transcription (Maniatis, et al., Science 236:1237
(1987)). Promoter and enhancer elements have been isolated from a variety of eukaryotic
sources including genes in yeast, insect and mammalian cells and viruses (analogous control
elements, i.e., promoters, are also found in prokaryotes). The selection of a particular promoter
and enhancer depends on what cell type is to be used to express the protein of interest. Some
cukaryotic promoters and enhancers have a broad host range while others are functional in a
limited subset of cell types (for review see Voss, et al., Trends Biochem. Sci., 11:287 (1986) and
Maniatis, et al., Science 236:1237 (1987)).
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[0063] The term “vector” means any molecule or entity (e.g., nucleic acid, plasmid,
bacteriophage or virus) used to transfer protein coding information into a host cell.

[0064] The term "expression vector” or “expression construct” as used herein refers to a
recombinant DNA molecule containing a desired coding sequence and appropriate nucleic acid
control sequences necessary for the expression of the operably linked coding sequence in a
particular host cell. An expression vector can include, but is not limited to, sequences that affect
or control transcription, translation, and, if introns are present, affect RNA splicing of a coding
region operably linked thereto. Nucleic acid sequences necessary for expression in prokaryotes
include a promoter, optionally an operator sequence, a ribosome binding site and possibly other
sequences. Eukaryotic cells are known to utilize promoters, enhancers, and termination and
polyadenylation signals. A secretory signal peptide sequence can also, optionally, be encoded by
the expression vector, operably linked to the coding sequence of interest, so that the expressed
polypeptide can be secreted by the recombinant host cell, for more facile isolation of the
polypeptide of interest from the cell, if desired. Such techniques are well known in the art. (E.g.,
Goodey, Andrew R.; et al., Peptide and DNA sequences, U.S. Patent No. 5,302,697; Weiner et
al., Compositions and methods for protein secretion, U.S. Patent No. 6,022,952 and U.S. Patent
No. 6,335,178; Uemura et al., Protein expression vector and utilization thereof, U.S. Patent No.
7,029,909; Ruben et al., 27 human secreted proteins, US 2003/0104400 A1).

[0065] The terms "in operable combination”, "in operable order” and "operably linked" as
used herein refer to the linkage of nucleic acid sequences in such a manner that a nucleic acid
molecule capable of directing the transcription of a given gene and/or the synthesis of a desired
protein molecule is produced. The term also refers to the linkage of amino acid sequences in
such a manner so that a functional protein is produced. For example, a control sequence in a
vector that is "operably linked" to a protein coding sequence is ligated thereto so that expression
of the protein coding sequence is achieved under conditions compatible with the transcriptional
activity of the control sequences.

[0066] The term “host cell” means a cell that has been transformed, or is capable of being
transformed, with a nucleic acid and thereby expresses a gene of interest. The term includes the
progeny of the parent cell, whether or not the progeny is identical in morphology or in genetic
make-up to the original parent cell, so long as the gene of interest is present. Any of a large
number of available and well-known host cells may be used in the practice of this invention. The
selection of a particular host is dependent upon a number of factors recognized by the art. These

include, for example, compatibility with the chosen expression vector, toxicity of the peptides
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encoded by the DNA molecule, rate of transformation, ease of recovery of the peptides,
expression characteristics, bio-safety and costs. A balance of these factors must be struck with
the understanding that not all hosts may be equally effective for the expression of a particular

DNA sequence. Within these general guidelines, useful microbial host cells in culture include

bacteria (such as Escherichia coli sp.), yeast (such as Saccharomyces sp.) and other fungal cells,

insect cells, plant cells, mammalian (including human) cells, e.g., CHO cells and HEK-293 cells.
Modifications can be made at the DNA level, as well. The peptide-encoding DNA sequence may
be changed to codons more compatible with the chosen host cell. For E. coli, optimized codons
are known in the art. Codons can be substituted to eliminate restriction sites or to include silent
restriction sites, which may aid in processing of the DNA in the selected host cell. Next, the
transformed host is cultured and purified. Host cells may be cultured under conventional
fermentation conditions so that the desired compounds are expressed. Such fermentation
conditions are well known in the art.

[0067] The term “transfection” means the uptake of foreign or exogenous DNA by a cell,
and a cell has been “transfected” when the exogenous DNA has been introduced inside the cell
membrane. A number of transfection techniques are well known in the art and are disclosed
herein. See, ¢.g., Graham et al., 1973, Virology 52:456; Sambrook et al., 2001, Molecular
Cloning: A Laboratory Manual, supra; Davis et al., 1986, Basic Methods in Molecular Biology,
Elsevier; Chu et al., 1981, Gene 13:197. Such techniques can be used to introduce one or more
exogenous DNA moieties into suitable host cells.

[0068] The term “transformation” refers to a change in a cell's genetic characteristics, and
a cell has been transformed when it has been modified to contain new DNA or RNA. For
example, a cell is transformed where it is genetically modified from its native state by
introducing new genetic material via transfection, transduction, or other techniques. Following
transfection or transduction, the transforming DNA may recombine with that of the cell by
physically integrating into a chromosome of the cell, or may be maintained transiently as an
episomal element without being replicated, or may replicate independently as a plasmid. A cell
is considered to have been “stably transformed” when the transforming DNA is replicated with
the division of the cell.

[0069] A “domain” or “region” (used interchangeably herein) of a protein is any portion
of the entire protein, up to and including the complete protein, but typically comprising less than

the complete protein. A domain can, but need not, fold independently of the rest of the protein
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chain and/or be correlated with a particular biological, biochemical, or structural function or
location (e.g., a ligand binding domain, or a cytosolic, transmembrane or extracellular domain).
[0070] “Mammal” for purposes of treatment refers to any animal classified as a mammal,
including humans, domestic and farm animals, and zoo, sports, or pet animals, such as dogs,
horses, cats, cows, rats, mice, monkeys, etc.

[0071] The term “naturally occurring” as used throughout the specification in connection
with biological materials such as polypeptides, nucleic acids, host cells, and the like, refers to
materials which are found in nature.

[0072] The term “antibody”, or interchangeably “Ab”,is used in the broadest sense and
includes fully assembled antibodies, monoclonal antibodies (including human, humanized or
chimeric antibodies), polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies),
and antibody fragments that can bind antigen (e.g., Fab, Fab’, F(ab’),, Fv, single chain
antibodies, diabodies), comprising complementarity determining regions (CDRs) of the
foregoing as long as they exhibit the desired biological activity. Multimers or aggregates of
intact molecules and/or fragments, including chemically derivatized antibodies, are
contemplated. Antibodies of any isotype class or subclass, including IgG, IgM, IgD, IgA, and
IgE, 1gG1, 1gG2, 1gG3, IgG4, IgA1 and IgA2, or any allotype, are contemplated. Different
isotypes have different effector functions; for example, IgG1 and IgG3 isotypes have antibody-
dependent cellular cytotoxicity (ADCC) activity. Thus in some embodiments of the inventive in
vitro assay method, the IgG target antibody is an IgG1 (e.g., KW-0761 (also known as
“mogamulizumab” or “AMG 761”), rituximab, or trastuzumab) or IgG3 antibody.

[0073] The term “antigen binding protein” (ABP) includes antibodies or antibody
fragments, as defined above, and recombinant peptides or other compounds that contain
sequences derived from CDRs having the desired antigen-binding properties.

[0074] Antibody-antigen interactions can be characterized by the association rate
constant in M™'s™ (k,), or the dissociation rate constant in s™' (kg), or alternatively the dissociation
equilibrium constant in M (Kp). In general, an antigen binding protein, such as an antibody or
antibody fragment, “specifically binds” to an antigen when it has a significantly higher binding
affinity for, and consequently is capable of distinguishing, that antigen, compared to its affinity
for other unrelated proteins, under similar binding assay conditions. Desirable are characteristics
such as binding affinity as measured by Ky, (dissociation equilibrium constant) in the range of 10°
? M or lower, ranging down to 10> M or lower (lower values indicating higher binding affinity),

or avidity as measured by ky (dissociation rate constant) in the range of 10™* s or lower, or
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ranging down to 107'% s or lower. Typically, an antigen binding protein (e.g., an antibody or
antibody fragment) is said to “specifically bind” its target antigen when the dissociation
equilibrium constant (Kp) is <10 M. The antigen binding protein (e.g., antibody or antibody
fragment) specifically binds antigen with “high affinity” when the Kp is <5x 10 M, and with
“very high affinity” when the Kp is <5x 10™"° M. In one embodiment, the antigen binding protein
(e.g., antibodies) will bind to with a K, of between about 10° M and 10™"° M, and in yet another
embodiment the antibodies will bind with a Kp <5x 10° M. Association rate constants,
dissociation rate constants, or dissociation equilibrium constants may be readily determined using
kinetic analysis techniques such as surface plasmon resonance (BIAcore®; e.g., Fischer et al., A
peptide-immunoglobulin-conjugate, WO 2007/045463 A1, Example 10, which is incorporated
herein by reference in its entirety), or KinExA using general procedures outlined by the
manufacturer or other methods known in the art. The kinetic data obtained by BlAcore® or
KinExA may be analyzed by methods described by the manufacturer.

[0075] “Antigen binding region” or “antigen binding site” means a portion of an antigen
binding protein (e.g., antibody protein or antibody fragment), that specifically binds a specified
antigen. For example, that portion of an antibody that contains the amino acid residues that
interact with an antigen and confer on the antibody its specificity and affinity for the antigen is
referred to as “antigen binding region.” An antigen binding region typically includes one or
more “complementary binding regions” (“CDRs”). Certain antigen binding regions also include
one or more “framework” regions (“FRs”). A “CDR” is an amino acid sequence that contributes
to antigen binding specificity and affinity. “Framework” regions can aid in maintaining the
proper conformation of the CDRs to promote binding between the antigen binding region and an
antigen.

[0076] An “isolated” antibody is one that has been identified and separated from one or
more components of its natural environment or of a culture medium in which it has been secreted
by a producing cell. “Contaminant” components of its natural environment or medium are
materials that would interfere with diagnostic or therapeutic uses for the antibody, and may
include enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In some
embodiments, the antibody will be purified (1) to greater than 95% by weight of antibody, and
most preferably more than 99% by weight, or (2) to homogeneity by SDS-PAGE under reducing
or nonreducing conditions, optionally using a stain, ¢.g., Coomassie blue or silver stain. Isolated

naturally occurring antibody includes the antibody in situ within recombinant cells since at least
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one component of the antibody's natural environment will not be present. Typically, however,
isolated antibody will be prepared by at least one purification step.

[0077] The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.¢., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations that
may be present in minor amounts. Monoclonal antibodies are highly specific, being directed
against an individual antigenic site or epitope, in contrast to polyclonal antibody preparations that
typically include different antibodies directed against different epitopes. Nonlimiting examples
of monoclonal antibodies include murine, rabbit, rat, chicken, chimeric, humanized, or human
antibodies, fully assembled antibodies, multispecific antibodies (including bispecific antibodies),
antibody fragments that can bind an antigen (including, Fab, Fab’, F(ab'),, Fv, single chain
antibodies, diabodies), maxibodies, nanobodies, and recombinant peptides comprising CDRs of
the foregoing as long as they exhibit the desired biological activity, or variants or derivatives
thereof.

[0078] The modifier “monoclonal” indicates the character of the antibody as being
obtained from a substantially homogeneous population of antibodies, and is not to be construed
as requiring production of the antibody by any particular method. For example, the monoclonal
antibodies to be used in accordance with the present invention may be made by the hybridoma
method first described by Kohler et al., Nature, 256:495 [1975], or may be made by recombinant
DNA methods (see, e.g., U.S. Patent No. 4,816,567). The “monoclonal antibodies” may also be
isolated from phage antibody libraries using the techniques described in Clackson et al.,
Nature,352:624-628[1991] and Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.
[0079] The term “immunoglobulin” encompasses full antibodies comprising two
dimerized heavy chains (HC), each covalently linked to a light chain (LC); a single undimerized
immunoglobulin heavy chain and covalently linked light chain (HC + LC), or a chimeric
immunoglobulin (light chain + heavy chain)-Fc heterotrimer (a so-called “hemibody™).

[0080] An “antibody” is a tetrameric glycoprotein. In a naturally-occurring antibody,
each tetramer is composed of two identical pairs of polypeptide chains, each pair having one
"light" chain of about 220 amino acids (about 25 kDa) and one "heavy" chain of about 440 amino
acids (about 50-70 kDa). The amino-terminal portion of each chain includes a “variable” (“V”)
region of about 100 to 110 or more amino acids primarily responsible for antigen recognition.
The carboxy-terminal portion of each chain defines a constant region primarily responsible for

effector function. The variable region differs among different antibodies. The constant region is
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condi t iA$R6-INQHPWBLT f er not containing a detergent or chaotropic agent,
such as uweaprguamsdi ni um hydrochl oride, or [ithium per @birarsata/04728053] The
term "reconbi nant” indicates that the-material (e.g., a nucleic acid or a
pol ypeptide) has been artificially or synthetically (i.e., non-naturally)
altered by human i ntervention. The alteration can be perforned on the

mat eri glyo hln « d Vi » QF « .
exanplg recoﬁ%éﬁ%ﬁt hgcf%ﬁgagg#%ﬁmﬁggaﬁ?hIﬁgf $§ naéc']Il ilﬁ%@%ﬁ Fﬁ?%%
nucl ei &cainndﬂn” eonyal,ns thwo heryyaheini fraggmeDNAwthfih kifold ambotdtylmempmé the Khdvand

nol ecul |olog roced es of such i ol ogi ca
pr ocedtf?lé)s Oaraaén%ﬁcfﬁaarftwown&é? o g amr&ﬂgeemsa%r%@m% er RY 4B BF HO5t y
Manual . 4Gt gk RS BAJ t%f‘%pllx@&@fn@ér%%m Gpid (§Rrdoagiddar bor, N.Y(1982). A

"reconbi nant DNA nol ecu I's conprised of segment s of DNA j oi ned toget her
by mearl908#] s uc h Th@l temu mvage odcepfiot hindingaiprtppgriasicrsTioanteprtopc! cvfetb@ﬁbregamt

proteln ant ept i.de" d herei fers to rot.ein
ot ccultd PAFGHRTE s BREceBe HERTLSS S Lt S Tt RL BTl R Ph i

" r econeAmhal S ofcBé IgG hivl@ukel | that contains and/or expr esses a
reconbi nant nucl ei c aC|d [ 0054] The term "pol ynucl eotide" or "nucleic acid"
i ncl udd9088i h si ng’ﬂ@lﬂ:’tes atdedriafiensdo aniteds sequsdedl offge Irede sty gaier. shat
cont ai n ot4i ) e r S
conpri &aﬁ%e%ﬁ%uﬁgg IC &0} d a"ilg rgce d(e:ﬁaj ﬁy f%lge“fg‘b%ﬁeaeé|leﬁ?‘%§% /Qﬁ&%es h%% gé'e%
deoxyr iibanifed ot fivtest the hamaIGHCegnéso thnloHEI, 1GeIG2, l/@HG@t IGHabkeat IGHE Sai d

nodi fi cati ons i nc]ude base nodifications such as bronouridi ne and i nosj ne
der i vatgches ang pisslesizpged ps €40 GRE Q}eh Aeden,2nd B gllQfupssyresprsdiEcly o i least 18

intern 3p 0 :
phosphggggﬂﬁh?g%%gghp oSp orgggﬁgno e ph%ggho?QZHQﬁl &gang?(Smn(23)or
phosphdibarin), GBhi Gatelo, phosphdy Bnilbazlate, na7 iy opkidnodrt dabs, b, 60561, The
term’ oI| nucl eqtide” neans nucl otide c sing 200 or fewer

nucl eot§ld é)’r“‘egi ﬁeﬁeﬁr%%AgWg{? Qﬂ "i“kjicﬁg‘}é otides are 10 to 60
bases i[poggnat h. Hop ane’Eh@l%d ﬁ@ﬁ%ﬁﬂh@i@@ﬁtﬁe s@hdt@&%ﬂ&'g%&érh@&ﬁo@arnﬁbé&es i& R, 15,
16, 17, 18, 19, or to 40 nucleotides in | ength. Oigonucleotides may be

si ngl e BB aamdéiial@r Ndou@dzlé 9§t4lérﬂ:léc(l95%8)gherem@mcom1s:eauedu by hefersoosinriteitioaty.of a

o o't JARIE e i ST DR S eR RO Riraf bt RRRREaR bR MOgERS 075

An ol i * €0t e.g.

12515 k@&&nc&%ccaﬁ? BRI hﬁdelf%l\é?l kB2 clB 0ok (9 tl%tr@ar)angfﬂy an@361irfof various
e uore

quantification or tection scent | abel, a hapten or an antigenic
| abel , mmmet@ehn eﬁlea@g@yets top Vg Shdené eenstras (%gﬁneéegmems arp dpunshaenpiaBy as
PCR pri L&)

“ pol ynugFélg ve 9185@ 8%%1‘3%?&? a g}hglgl lié)%én%dséﬁlse Cﬁ?‘ééﬂ d fpe éﬁﬁaﬁon one 8f cach
sequenae thie @ﬁar@;ﬁede fantigradabgeabthy \nay,di(or onl§s \I zlilﬁi plmlthmmse €Ly leruhemof
nucl eotide residues in a A-1586-W> PCT WO 2012/021648P€%&582011/047289 -
16 - pcﬂey?ﬁ)ep%%qga@ntﬁ aﬁ%rqsaﬂmhgleéfo fsmdungiomally sstieaged RripRls regprs BN a
nucl ei g, f
el cotiag F i BnRRAa6b el Shtl "ot BBl CR et dalIRcREH TS AHARSG 18
poIynuekqwmmwb]ﬁemummwedmﬁlDheﬂjbhﬁugemaﬂedhhbeﬁtbﬁhmdy@hmhﬁeunBﬂmhementary
pol ynucl eot ce can be determ ned. Includ
Canon el SeHeeE-apinGy 10 ARHCEN R B Tianagt oG- Bt e EaRaB crng
repres ed}&ergltsels%eﬂeete@ﬁn ﬁ&@tﬁri%?a@? ?ep%&a@@@}fmuﬁﬁfo'fg%bﬁﬁﬁ hicdvyeshdaldne Emdiseny Mse

| ef t - hand end any single-stranded pol ynucl eoti de sedquence di scussed
her ei n dfyaripde secoef@matlph et theflecaramwhigre élth ond d)‘segmmbﬂ io-the lighidbain are

polynucleo n IS ref r the ' i tion
e St SRl e I L S SR R R A ST T

t r anscrdhpini t9pically GlitsOmithif SELIBRGOIHEET BB Sdetsh Ql*slena iHeamgt dbavh ragthtehe sane
sequence as the RNA transcript that are 5 tot end of the RNA

t r anscriepnCRy SINEREMNERFition HsjoMiiseGCBE ANy beémyeceam ERseR hesygasriBe Bn t he
DNA st A 3t
DN U0, YO, LB R RFAUPIC AP ol IF ISR PhothBhene 3 Lo,

nucleotides may be inserted between the D and Jy and between the Vi and D gene segments

which are not encoded by genomic DNA. The addition of these nucleotides is known as N-



[ 0057] As used herein, an "isolated nucleic acid nolecule" or "isolated

nucl ei AdoR@VE@ef{ehce” is a nucleic acid nolecule that is either (1)

i denti fi edOoant/ee@ar ated from at | east one contam nant ROTIES2E11M¢7289

nol ecule with which it is ordinarily agsociated in the natural source of
the nucleic acid or (2) cloned, anplified, tagged, or otherw se

di stingui shed from background nucleic acids such that the sequence of the
nucl ei nt ' '

or courteaph diity " TRERS!effPo PR LB ) SidH PHRAHAE) St and
nat ur e.théeaveabés recambinsiodratbith muyl eecer @ring soolh pinihgis the prodestian crﬁu:pr&nnyam d
nol ecul e .contained in cells that ordinarily express a polypeptide (e.g., an
ol i gope?ﬁ‘fllg%‘g’ GPCUES body) where, for exanple, the nucleic acid nol ecul e is
in a chopggpsomal fiRGakh %p@hfahemeﬂ& gl(ﬁp[%fetr;bﬁ)tthé’famﬂﬁ)t M PMesRIBkd 5 anl HABEIAS
used herein, the ternms "rucleic acid nol ecul e encodi ng,” "DNA sequencé€
encodi nghith mdesmnmbbrfoomuggﬂ -brefieg. The Hylperveridede regios eqrupmee amino acid

d b leotid t d. of d ' f
hese. daoipi BanaerRaLroaeBeurRRIE rehe of GoR o rrubirdat 4« BEsBfong”
the nRNA2¢hai - 9@(1@)@!1 iR 16k ehdih PeSablh&orR4id@hd 91-33THNY se%ﬂme)laﬁdlgsilb@

pol ypepti de &prot ein) chain. The DNA sequence thus codes for the RNA

sequenc(éBamjt ﬁ@ﬁawamaﬁ@b@cdomayeeﬁ@w ed[bydsdiatpieal s §¢qﬁe'ngfesrvef Protgingoéd
br oadl )i uno? $Lal &19[ I%(E}yStm% lﬁubﬁw%%aﬂh%%?&&e %Jt 19n Wlﬁs}gltl?tep(%fq{gﬁtﬁlcgethe%m 1 on.
Genes typica 9 i net ude i’ ng sequences andror tory’ sequentes

requir eMdf(Q P9 QXpEeaﬁa singlefCT3RI Qﬁy@@djgﬂ@ae%ﬁdl badesigenl ia&hds@hrmﬂge nﬁveraﬁfmltyes
to a speC|f| C genom ¢ or reconbi nant sequenc as well as tg a cDNA or nmRNA

encodedhythe gatresataembiading sie gantairingahot thohDRsndn a tave Agibodyi Ba GO

w0 2013/ SFTRABER LB MGy D86 OGS B MR RE RGO oyl ™ ™

t oget heonstantertint regmmndespammlalfér}anhggeblhdmglandhréwgmame s‘sewrahhaeegsn pr esent
in the encoded f u5| ot ei é{E E hi meric ot ein r%g?gess al so

i ncl udewﬁeﬁlsa%@a#eég HisaY ePTlight it 566, ¢ke (Kt eésf(fa Bees of
rec Ognllﬁﬂo%sﬁﬁlh&%ﬁgﬁgi&! In@ér@ﬁrmﬂﬂfét}?éaﬁﬁ SeN%b A eBsaekdh eum; 3LO41Yo
sequences i ncluding tfanscriptional control elenents to which regul atory

pr ot ei rishotisiaehd hssk, A @815 o Mot.ifel. 12 POF-8]7; Kihathia eegullDBNGVatmret3HanSEFBHYDi on

" expr LAt A FTR RS <2 GaD oo L ARROY P TSEPRR L 1o or FErel T i FRh by

(opt i oredtay ed dic 1 99l RGOSl Al Wt hhoPMia @hd LBgk, ROKY, s8p/@)., splicing), translation
of RNAinto a pol%geptl de (passibly including subsequent post-transl ati onal

nodi fi dA088h of thealsnatpesiciigisipn opFesiich fromemisaersriabls “Aaem” iy dassribad oh, as
| nd| cat e Xt ) 1 ter @gi on"

cod Tt sk e /E R B s acCabt-P1 R T AR S 2 (i 5} bR LR T
t he nque))tnl tte ligepheincasiabieidomagnaeidis- 3 hed B 165 AdR xkendf el dHB)tuh&lerlﬁsqe nt
pol ypeptide as a result of translation of an mRNA nol ecule. The coding
regl on ShainpEiAbls dlomai eukaryotes, on the 5 side by the nucleotide triplet
"ATG encod At a0 .o : TS of
t he th\r,@e tb |p| et ?%v]\ﬁ Ijks B;ecﬁ?yfegftag%‘%g odr%gv??&é%g%? ﬁ%\%ﬂ%ég%n%@
[ 0062] ‘Iﬁyeettvenmhlécefgmmmlslde@quence or "control signal" refers to a
pol ynucl i de seguenc hat can, particul ar. ho ell, aff ct t he
Eor esdiBhng pratEBSTH BT Ead P aTRH e k! s ity ea.  The
nature ﬁ?@feiia%mh@ ARtiER bis@AY 6?6&?%[%65;@6%@% 1Hﬁ@@antt1|36d 105 {ar@1SP6H a’?h'i'i'oodl}l1
particul ar erfbodi ments, control sequences for pro aryot es Q&/ i ncl ude

2l

pr onot dragnents ibdsdnBab, FehdFal)s iand Fv ragmantsy ‘ﬁﬁ@ﬂwsphnm anibaiesdZapsia ot al
Sequency, CoPLT o SERSETAES 0t UYL SR DR BLETRL3 Cormr i o

t r anscranfibbdibs RHMaMEeMm SLGUENEesmeits.el ements, pol yadenyl ation sites, and
transcription term nation sequences. Control sequences can incl ude I eader

sequend®993hd/ or Rapsinghggstien ﬂ%@nt@éd@éﬁwgcespwgﬁ@q@,cgl mtigchindinedrag "L
f sh g f B |
P L R

Pr onot evhialndoreaihateeonghenegivs. TﬂaeyEatb&egmmﬁ@bmhmd aflro® meavavlablleelbmaﬁf as
eukaryotl urces i C|Ud| es iny i nsect i cells and
vi ruses™§ 5%%3%@@1%&% Hﬂmﬁew ghlﬁ‘glﬂﬁg% ¢hainang the f‘gﬁfo%fté%d%na% mT?)d) Q%%P%
prokaryotes). The selection of a partlcular pronot er and enhancer depends
on what cell type is to be used to express the protein of interest. Sone
eukaryotic pronoters and enhancers have a broad host range while others are
functional in a limted subset of cell types (for review see Voss, et al.,
Trends Biochem Sci., 11:287 (1986) and Maniatis, et al., Science 236:1237

S A NS ™\N O\



A- 1586- WO- PCT WD 2012/ 021648PCT/ US2011/ 047289 - 18 - [0063] The term

"vect orA-1a8aVeOdHyT nol ecul e or entity (e.g., nucleic acid, plasmd,

bact er i ophage12021648r us) used to transfer protein codi ngPCRfUSRMAETRY i Nt O a
host cell. [0064] The term "expressi on-gector”™ or "expression construct" as
used herein refers to a reconbi nant DNA nol ecul e containing a desired
codi ng sequence and appropriate nucleic acid control sequences necessary
for th%hﬁ?ﬁ?&l%%% fent 8819 seéa"i‘l?chérdut&ﬁ%ﬁ '§f%gﬂg)&ﬂib?@ﬂ)‘1‘% _ahﬂb@darpé}fefc{o?u' ar
host cell. An expression Vettor can inc ude, ut 1s not Fimted to,
sequendescttonaisuah hebindmg coomplanadnt tndod trecgitom)) that dasnagash omg classdf anfibody
introns, are esent, affect RNA splicing of a coding region operably Iinked
theret&h“Nﬁ@ﬁé@b aci d sequences necessary for expression in prokaryotes
'PC|UdQG®9Qﬁ0UDtQ%pyﬁQﬁkﬁ&ﬁﬁ&%kﬁ@mqgﬁ&ﬁqﬂknéﬁ%%gﬂ%@mwé“Sh@ﬂ§&ﬂﬁ1pVﬂ&’Pg
site and possibly other sequéences. Eukaryotic cells are known to utilize
pr onot eisskv emhibodyeirsgmentsicanepmmimgthic M amdlVpolopadesmflaatibady, sihgread theseA

t i | tide. . | ti Lly,. b ded by th
oxpr o5 aR BECB5bf SBEG TTAREHCS Dhd b SRS S S B B TREGFBSEY oo
that t hBe B¢RIsRRTA BRI MBRIBhAIAEsiGRR abheTRHORY EdniYustoTehd IRGOWBhAATH IN@hhain

cell, for nore facile isolation of the polypeptide of interest fromthe
cel |, iincladiapoagor sgedreysiatenifpoetic antbeg hingris@eni Arefprablys the Fvnadypeptdodey,

Andr ew . et al. i % QNA , 115, 97;

Vi ner fg{thgl o m%eg%{§@§¢e§>ﬁg an e Vz%ﬁgﬁ%}grﬁs%l rd g{ gfi?lgg%lg%et :e\%ar? ,le%c]ﬁggv at ent
No. 6, (dan Hedesited dtruSturPadrenntig®iobinding 3Bork/iByicWartstBy &de FlickthiY i@tThien
expression vector and utiljzation thereof, U S. Patent No. 7,029, 909; Ruben

et al . Pharmeqelegy of Menackmappstikqdies, vels! bpdesentyag ol Mopre qdso e81ngs- Y &lags
"in op harat{ ONGoay 1 N Operabl e order” and "operably |inked" as
used hgﬁgyz%ngg?kggﬁ%ﬁgg??%kage of nucleic acid sequences in such a manner
t hat a [908B¢i ¢ acA dFapfregude” sapalpriscddf aierleyht chrgn dinkthe G sod ivptiatde of a

gi ven gene and/or, the synthesis of a desired profein ecul e | roquced.
Tho e RPANSE reihsrsy R nEN pomenguilnpt At harolicnl eBetidneas dw Eisdond
manner \Sigh iitAerdehHndaliOmdleceot ein is produced. For exanple, a contro
sequence in a vector that is "operably linked" to a protein coding sequence

is |igdl8841 her ethd “Edb' fingmersX gorteiis onc ghttdheinpandtagiontieroeli ang hsegudnaethat

achi eved und ditions, conpatible with the transcriptio acti yity of
the conepBitahs SankhbifRBE I b PR o e ief ARG AR BT has
been t reasiny, BRA th@laniistcfBRiallif @dc BRldNgn bE FafcarEBebenthd fivodhdavg krdiss eci d
and there%y expresses a gene of interest. The termincludes the progeny of
t he partegtFapeiragmegetorferm ap Fabh): teiecpleogeny is identical in norphol ogy or

i n genegt,i ke- up . [ Qb . . . p
intereg?hﬁévgreséﬁtE@Rﬁgﬁﬁﬁﬁgg]§§%%9%5ﬁ£%$ﬁ§¥&3%§@1%@ﬂ%”giaﬁﬁgi%ﬁﬁﬁgg *host
cel | s mrytidieofulie doristunt Fegigar @ek tabetho Tyl hihé CyPdembingsuch ieat seimethan of a
particular host is dependent upon a nunber of factors recognized by the
art. THeedqkangdde formsd betssp the thodiegny Fikins. t4 Flgbon fr@&l@eletﬁg%%ﬁ ceRpPedSifon
vector, i,Cé [ < :
2012/ 0318 depcH gt TG40 50y oE g by I B A e 1Y it e of
t ransf d00&6i on, e&sd inthe nesiowen yntdfody Hmgprept thetentagnsr esgplomn antigen
characteristics, bio.safety and costs.. A hal ance .of these factor st be
St uck "o g DALTSE i TGS BRI BRI ¢ HEBTS! By hES Vo b1 BB ve
for theeXpleRfiaflindfghdl nBAlbi At @ksdRMof e AUS HEMIs DhFBIALENEREHISRBE @IDRs
gui del i nes, useful mcrobial host cells in culture include bacteria (such
as Eschdrcadhyaiablsl dongn intergetde tlefimarhangigeishind mgrstimpo dlee spfaype afidic MthL

fungal gells, insect. cells,.p}ant .cell mamral i an_ (i ncludi ng human) cells,
o60% i e plRT R gl Pl STy cERPT IR B hEE IR aP R w5
llevel , asigWBlhas thEh®ilRGRS FdegBRCAtd 118d eﬁ?ﬂﬂ@ﬁ%@aﬂ%w@ﬁaﬁﬁﬂym th@c@idons
nore conpatible with the chosen host cell. For E. coli, optim zed codons
are kndwedingsifhe art. Codons can be substituted to elininate restriction
sites qf inclu i tE1GL] ' I Loy si ng
of thqu&ggﬂn thegggiégﬁg%aﬁggpkée #ﬁﬂN§§%?®F%ﬁh%@g%s ofﬁggmhg%@ﬁggﬁﬁ

cul t ur edriabld rggions hagd bediosinnegtd by adlyxide: linket tor foemuriiedle palppepide ohah,

o MenCaLF ST AG Dl Gcb RS e talion-kIods S oRGOIES ore discuseed 1k dctarin "



[ 0067] The term "transfection” means the uptake of foreign or exogenous DNA
by a ceMli8@NdOLCkI | has been "transfected" when the exogenous DNA has
been i nt rwoueed2i@si de the cell nenbrane. A nunber of tPamafSeiliogT289

techni ques are well known in the art and-are disclosed herein. See, e.g.,
Grahamet al., 1973, Virol ogy 52: 456; Sanbrook et al., 2001, Mol ecul ar

Cl oning: A Laboratory Manual, supra; Davis et al., 1986, Basic Methods in
Mol ecul Iﬁ{er@'tﬁhﬁ%tengéégﬁéaﬁ%h P(&BHca%on"No. woXl1 6%&3 ﬂjﬁlté@ gtate§"lb%{en{ RE! hni ques
can be used to intro e one Or nDre exogenous noietres 1nto SU|tabIe
host cel,940,7780d8Yal B 00/ the dasekkoresaf whith areiesipotatedbycleéngeciimtteircel |
genetic characteristics, and a cell has been transfornmed when it has been
nodi fi €4S ont ai n new DNA or RNA. For exanple, a cell is transformed
wher e iffobg] genet: ‘S‘ﬁ?glé ¥hdi® T“vf’ bﬁdscf?(z’%ﬂtibbay %&h%ﬁ’ts %Bﬁbﬁsebﬁﬁe WL S QAHCARERIREW
genetlc material via transfection, transductiron, or other techniques.

Fol | owiaigntibadys ivéeteirothessr danreamsate ptdson,in b Ismgterlmhme@tldw clpiNAd aorradyonbi ne

cel 1|, oPaRy g ey nep B Paienihe i S8 Bl b Sufa PO o ng

repli CEHe@l%d SfuciRy fcrreahg&ﬂslﬁdmg @epe eﬁeﬁntskz)én@esm 42384326 U988 afi® Hustoh ct al.,
consi dered to have been "sta Bgstrans ornmed" when the transfornln DNA is

repl i catred Nt HcrheScdi USSP HASBI-58%e 188 A 'G06 Flagmegbeamisiats ofthe: Yeglild)ﬁf-ll
(used %ﬁ&en%hangeably herein) of a protein is any portion of the entire
protein, up to and including the conplete protein, but typically conprising
| ess t @099Ne corfHeaten pdiabwiidd.' rdfedassingll eatibodpUtaghread widt 1;vvdc @ltigen-binding

i ndependently of the rest of the protein.  A-1586-W) PCT

2012/ 0216 vty vazoenty eprpgs ahcppy-chain xpmabindomping ¥ Hy @chz?@éa aghhchpin
partic i , 0,

Par o, b aabs heshieTbloudl BT 1, ARG L dhPRAL S
extracebhﬂbwqmdnﬂﬂmnymmﬁmﬂﬁ@jdmmmmabﬁﬂkmmmpmh@nsmsdmmameearMBmﬁtmpMememto

any ani classifie | ,. i.ncl udi ng hunmans, Sth

o <SP P B EEn bRt G apd gl n A8 Gragana R pues Db Eows,
rats, neS&ibecdMbe8Y Sy @l for ckAIL] P804 @97“W03§3V'f131|6|1)/a1f21qqé{[1ﬁgé}%t aRPrHS okl
throughout the specification in connection with biological materials such

as pol ypet PdedSANNGHEI4E 6448 d993host cells, and the like, refers to

T er gD Ead R Galith R i e S0iRLThe demeantibedy, bl faggpont

assenbl @dtaaiihd b@lﬁ“t%vaﬂﬁ@[&o&%l@ﬁ A a ABAHROE I reS the PatabH ragioh W MighheHidi med or
chimeric antibodies), polyclonal antibodies, nultispecific antibodies

(e.g., WMEPBEITRS (WALOr B Xg)reglawraﬁwmlymea@mﬁhta@emﬁé@ liglg tpPtigatednt i gen

(e.qg. ﬂz%ﬁent d%Qﬂaln el: (t%gd}? Z’Thé: N?\{ §}If1r]?e%1c?ns OQ%Ibnva@&ltt {i?%%lsn) a%l’thg{hﬂglg? L gt 'the

conpr|5|ng complrenent ng regl ons gO|ng as
| ong a$amh©ydﬁkhmbmhng@e deS|red bi ol ogical activity. Miltinmers or

aggregates of intact nolecul es and/or fragnents, |nclud|ng chem cal
der i vatliP9d@Thnt i bdisitean “aiger oisfErin amalsculgr phosiwsofgrmalggul P%ﬂ%@fé ass

or  subgefRShouhl %br lé%'ef%@tl+09tg‘ndlhg Mberdtdeh h94h a %é :?9{%1’1114 1?[6 e*m 1ﬂg’gdln€ gﬁ:cg 4 9G4,

| gAl ang I"gA2, any allotyp are contenp rent I sot ave
di f f er emtibedyf mutrmmwfoulugmtaﬂlgrfenctfonal feagangpl therdofCandmdilitigG8y icsptbjpebday e

anti bod endent. cel | ul ar t ot oxi gi t ADCC) ctivit Thus i n sonme
embod bRl 8 ST Rel Bravedicr oetad e pop e el Etn Al sdieshi & aegEr Rnt | body
is an I @Gksé Endor méWPit s(tlfi’fitsaﬁb éé.ggwe oeﬁneraagﬁg%h AMIERNT atigen VRIS 1" ) |
rituximab, or trastuzumab) antib

protems e.g., antibodies.

[00102] The term “epitope” is the portion of a molecule that is bound by an antigen

binding protein (e.g., an antibody). The term includes any determinant capable of specifically

binding to an antigen binding protein, ¢.g., an antibody. An epitope can be contiguous or non-

contiguous (e.g., in a single-chain polypeptide, amino acid residues that are not contiguous to one

another in the polypeptide sequence but that within the context of the molecule are bound by the

antibody. In certain embodiments, epitopes may be mimetic in that they comprise a three



[0073] The term "antigen binding protein" (ABP) includes antibodies or
ant i body-16R@dMeMEST as defi ned above, and reconbi nant peptides or other
conpoundswohat2/eo@Bai n sequences derived from CDRs havi gTiuseo1d®si2sed
anti gen-bi ndi ng properties. [0074] Anti-hgdy-antigen interactions can be
characterized by the association rate constant in M1s-1 (ka), or the

di ssociation rate constant in sl (kd), or alternatively the dissociation
equi li i I LRding: pr in,
such asmeRGATEEAHeckdy X il o GRORY e 18 Qetplt AR BLA0L AR PU
ant i ger{ewhen annbddgzs yat sorgpiiidei oan bt ynliyisgine of lileruﬂmmg aaﬂfresi\duey féwoxd, in aired

consequent | capabl e of di st ui shi n t hat _anti gen, conpared to its
af fini teyﬂ%%/ Siee Wt%rf&ta@agﬁ}%w&nﬂ@rota%dé\flowﬁﬁm SPTRIAFNG o RiRjeis, but
condi t i;QR8me Q%?dn"c@ﬁh@y ?Jsﬁie%%l?&tkﬁ{ds%tfhﬁeo%}é% haRf a?hﬁtqélegcﬁgf Epidpe as

measured by KD (di ssociation equilibriumconstant) in the range of 10- 9 M
or | owaletermamgisigaydovlude charicdldy the sunfmrgrowmmof\rmlg@éeﬂ sudih enarnimg agidgher

bi ndi n affl asured Kk di sspcj,ati on rate

const adtg 383 dnbins s P TGRS v Wy hn s Sh SRS 4 Bhehiy

2012/ 0264RPFTh4P20R kI Q2NART spectflc chai@d\eHaR@tRUEs. tGerletalS; zlntﬁfodle@\éﬁé’mﬁc for
Typically, an antigen blndlng protein (e.g., an antibody or antibody

frag nerﬂgarn@ﬂzyféﬂr@eit atiggpeell prederputipllyirpepenize anicaitepstorathe faast ankhgen intie

di ssoci i Li <10-8 M The antigen binding

pr ot e| n%%{é)?& 1%% \il§ OEB%R%%Q@?‘% afﬁécéé regtm?rsent) specifically binds antigen
wi th "Hioghoai fi nlme tel\t\ﬂﬂéﬂdeﬁth?” i@aﬂsso & DofatlddsRip Metvaged thd ddquences yf tiaddr more
affinity” when the KD is <56X 104 M_|n one enbodi nent, the antigen binding
pr ot ei rPOésé)egtlde matecpisHPEEIe dimerepupgicasidplecalexps deteringd by aligHng and-8 M
and le tc KD
2% 10- SR AL I L FherRty | PElec AR TS gl B PGP ROT IR Bl R L o

di ssociamtinonacids)oi ﬁlUCﬂHOItldBﬂ inahs tanpacdragldoeles eatlisloplcdteel aisetboh theisimg ofitheet | ¢

anal ysis tech ues. s as surfac | a anance (.Bl Acore

B s el EOT e T e IR o e RGP B S5 GosoREm bRy
Exanpl %&&be@@a@&eu%yla%a{oﬂ%%{a%nwc@u ol of BSBpRBCHoLRAN G2, gRt i rety), or
Ki nExXA usi ng general procedures outlined by the nanufacturer or other

met hods ‘akgeowirmT)n Méthodsrthat cTthée kbatetpicelcdiateatho bdeatihyed thyalBinad onelgrc)ac@s oKi nExA
b I d.b hod th 0
by nat RO B P RE SRR S s R AR, (e Y

bi ndi ng 988 oXi&k 1Y dre- foorcﬁUhivE@dy PR¢s9; RBioBoraputaipt nReehtiéy AUGeHome Rrbﬁtts
speci fi cal i y binds a sgem fied anti or exanpl e, that gortl on of an

ant i bodymithaP. ¥ontdl rlag 3 Mevaxpro Aé%ég@mﬁ@ﬁséu@@m@ﬁﬁt ApglyEsp g Sewem Rga,
antige C f.f LY, . he
ant i ger?al?@d I?ert’ed b as ﬁ{(;Hnnt’ ?‘8% elbdgﬁdl%g #Ié\k]ﬁ%}r‘?gy %%ntljlrggesh (Eij
regi on Gy pogRISkyucnoe Audlgsis gnmgwcumﬁologﬁnﬁvew‘eﬂi ablrcytgémmdarm, S@gﬂeﬁms
Certain antjgen binding regions also include one or nor
franew%ml ysig Bigingin £Gyib %%R§ - and Deygreuy, ., gds. hﬁ?%wgoré%%eﬁﬁ%@%%&ess and
contri kQutg a g In I n “F
Fegi on o L ARRISNY %PQMME%F%SQ’? Rl e HRY B b,
pr onot eietﬂrmmeldg)ylwmdteﬂrmethedﬁhau age norhnmdlyng;ed egéanmpaadthe ammidarity gepositid@Oof
76] An "j sol at ed: ti bod ne at has been identifi S ted
(£ om orthS iirgieiss SR e ARHPET ST Lamad arRCE R Sn s diL AR 87 ERRT r Bvo
medi um golypBiigdior t%vo%?ytﬁ@l%ﬂh%&rqﬁ&?c@s B a@igﬁéd)ﬁ)lr' Qbﬂﬂa%hﬂchmg@ﬂ{eﬁ%%@ﬁve
corrponents of its natural environment or mediumare materials that would
i nt er f ecsdudst(pithr atpngshd @lldengthef eqreanttiogh meanearortahmgamrﬂd@@vnmaﬁ doren

| ud
ol ut e SR SE Bt CHsBR Fe b PR g e R BB g e PP 2T B RE P e o
t han 9§%n£1yy Wedl gREorafg raftik Beehyas PAKE 1909k sfneirdkadting MBS ; §é@@hy38f3ﬁ)eb¥1 in

wei ght, or t o honbgeneity by SDS- PAGE under reduci ng or nonreduci ng

condi t ik of ém@w@wwegmétractgreaml Sesugp, 3 G9Ffsan be phaden spngNeEHasy Wil aj n.

0 OB ORI R fy SO0 L
2012/ 0 2o PETIdUB2A] ilatbhé2B91tiplid@ by 100 and then divided by the sum of the length of the

longer sequence within the matched span and the number of gaps introduced into the longer



one conponent of the antibody's natural environnment will not be present.
Typi cal A\ 8:MEWMEIT i sol ated antibody will be prepared by at |east one
puri fi catworoptep4s[ 0077] The term "nonocl onal anti body" Pa3/UsS3Ed/0UE2REI N
refers to an anti body obtained froma-pgopul ati on of substantially
honpbgeneous anti bodies, i.e., the individual antibodies conprising the
popul ation are identical except for possible naturally OCCUI’I’I ng nutations
t hat |y

spoci e o B e AT p Al RRAET 12 S B Y

i N contlbreast congpapal zye hiogred imatwayahiyt gves plar latgesn’matblnhemteymlre&le@enlcml ude

differe rected agai nst different epi
exanpl e@})gﬁﬂﬁmnoﬂ ﬁ%ﬂi%r%‘dﬁ %ed%il GORAP YT PrRgrant %ﬂg?atn beused tOrc%ﬁ
chi merifrcpRA ?e\%c%aa&g@'ﬁmﬁ%k g @evef‘éﬁkle)'alasl@gﬁrmlﬂ Mh'ﬁé@dne%7

mul tispecific antibodies (i'ncluding bispecific anti bodi es), antib
fragme rﬁi@letlbm€omautebﬁmpawnm¢tmtgexﬁ V(’lsmﬂsunl MﬁgllSOEaWI) Bl qonﬁﬂ(uad:r aj@rltlﬁn

i nal .' T bodi
" econbi AR WERET A2 5 R PEDRGP ERRLr B Rl SRUGRT G MA B p it cpypnce

exhi bi tigéhry das Ibeqatebfhﬁlb@girﬁ@heq%@ﬁdeyIaieyahgaéd?cﬁt aabm@fchR@rdfviadit Mgsectier eof
[0078] The nodifier "nonoclonal” indicates the character of the antibody as

bei ng citiae aad of pusieetide et mntehgr spamomodpseravigs! hopekigoridwmefA g Plrddites,
d i f.

A TR PR R A e s A L S

accor daneagabof fhetdli@onaletﬁ“em conipeeisbh natrivelyciieudvd dde rdiapbeal highhid stopmorret h od

first descrlbednﬁé Kohl er et al., Nature, 256:495 {1975] or may be made by
r econbi&He {heptd pefee amingjacid patgh Ingthe pertiqelar gorgnaises matriprad a

"nonocl i braries
using t gae%‘teegﬂh{f ?ﬁ‘?ﬁﬁ%@?’lﬁgﬁaﬁxq%"a‘?ﬁiﬁgg gﬁ%ﬁ%i&%@”%@%%hws[ 1991]
and Mardompratlsaai matriX.sublibhs PBMo230, or 12058 M 6D 7re(uk&Dh) confunctiexwitltlee al@@tid] The
term™ |mTuno obul,i n" enconpasses full ant.i bodiges .c risj t di neri.zed
homvy AHAERST CrRepinain o SOUBT 8 ROmy OB 0 PRy Sriks Fo e &i2s & SRl o
undi mrSeﬁﬁ&de@HH@%&tﬁM Bs-BERRY (ePA M 9 onsBkENnhix, HakRE de@ht19ohai n
(HC + LO), or a chinmeric inmmunoglobulin (light chain + heavy chain)-Fc

het er otHrpcrré\Iatl( Acgd-Ssal V.8 Neltidbdd)9)9 for dogBl. ARUMAL chivpyrisongnadrit)es rbaer i ¢
gl ycopr ot aturally-occurring anti body, each tetraner is corrposed
of t\/\oqsa(ghillﬂ}‘?aﬁl 065{‘1 Vs of pol ypepti de chai ns, each pair having one "light"
chai n qoabept 22Q:BMMAJAE pAEmERROME dABrrkBR) RRANORENTHEaVNOly SPEHE @f
about 440 am no acids (about 50-70 kDa). The ami no-term nal portion of each
chai n invelegtéasequencgs ppe ghe QA?/pyog’f@gulmiuQﬁthaﬁalen@o to 110 or nore anino
aci ds ﬁr IO;{B%LW r@g&qﬂl N&ifBan LI 9 %‘?Qrﬁ%&’o‘!”ﬁ {1 98- 445hey 3¢ ar boxy- term nal
portio I'n defines a const reglion primari y responsi bl e for
ef fect qoofigngt i omorﬁmlsuﬁma&bi.@U(mmlmzjfri)fhﬂesnlaﬁﬁagﬂdﬂ@%@@@ﬁh ant i bodi es.
The constant region IS %G-V\DPCT 2012/ 021648PCT/ US2011/ 047289 - 23
- the J494%8hong Qﬁl’f?%‘taglﬁt pt webine penafy iRy ¢nd &@shari abl e regi on of each
heavy 9% oo % t ¢ aﬁ?e 4 three hypervariabl e subregions that help
determne t ant | dy s specificity for antigen. The variable domain

resi dud90hedheen Tlheshb;qxefr&mnlaatyl 6 regl ons are called the franework

resi dugso EEE general I 1are somewhat .honol ogous anon (gl fferent antibadies.

| mrunodP8Bdi ns ¢ eﬁt alignmeghsehicmss frpfighigh fve PRI %eﬁé‘ﬁ%ﬁeﬁalaéfﬁest éani no
acid s Eiﬁ&t@lﬂﬁ% oPbnl ?Q%h&@ E‘é%(@r%f HemRb E‘ecﬁlfenée@ eind theg %Mll%h?hé&ﬁregﬁﬁ%ﬂa‘v@ ht
chains are classi appa (x) and | anbda (X charns thin

| i ght avety highwgqushed wsntity N@ew&mu@btmr@m aio @tmsﬁcant relaélgnsims betwiger tierted fol- a

B f about L2 d o
" regon, oL ARUt 2 A DT ATLI B6hd5 ML IBSSAN PR B30 i
Fund amﬁtcﬁblrédmé@lﬂﬁﬁ ¥in alBamdnt (IRRYpans W lca&iB0,codigliced amRRy &idSRBS tarddt Y-

(1989)). Wthin the scope of the invention, an "anti body" al so enconpasses
a recorﬁﬂlmml‘ﬂ%/ made anti body, and anti bodi es that are |acki ng

glyco S y | o1 :1 QE os l}% lj[?]ﬂ'% Flgﬁcél ﬁtmn”ldzl%lﬂtus&bﬁl' &nnggtlon MQ%G%BH& 1ﬂclluhg, rE)tut

chai n"
are not hrmted to, one or more amino acid changes (including substitutions, insertions or

deletions); chemical modifications; covalent modification by conjugation to therapeutic or



i ght chain and fragnments thereof having sufficient variable region
sequenck-1686-300fRET bi ndi ng specificity. A full-length Iight chain includes
a vari ablworegiam4domai n, VL, and a constant regi on donRCH/USGLL/0TT289

vari abl e region domain of the light chgpn is at the am no-term nus of the
pol ypepti de. Light chalns i ncl ude kappa chains and | anbda chai ns. [0082] The
term "heavy chain” |nnunoglobulrn heavy chain" includes a full-Ilength
heavy a e s h on
cequenci s Aol %t“%@h%é R L0 R | A B LR T ) e
a vari abdienudgi onotenmsbtopicMkhel asrdvatibneenzyomrs), aotalene golymed ettadhnent Gidh as  CH2,

and e.VHdaomajin.is a e am no-te nl us of the Ql epti de, .and the
CH d%@%ﬁ‘@ eriyaiieation m}hw F@efﬁnﬁ@ co ﬁltSﬁ@wer% ypoe%asfgetm%ag t he
car bOXYSXﬁthhE H§n&f-ne§tﬂ1%l %itﬁé%ﬂfs' @l@odlt—eayar?/ﬁéfﬁu@sssme letaa@mefbhﬁﬁingﬁmﬁw@

del gamma (y), alpha (a), and epsi 0, and define the antibody's
i sot ypebfalsmlogt\ﬂedlrg@?culmsed gﬁthemntlgimeﬁleépectr vely. In separate

nbodi f th : haj t | udi
Foe (i N00adRRg 1 oG gR" e R s R ot A SR BT R
| A2 s uuM@@Sdach loe¥r et &Eectl?edﬁfpﬁbnﬂf bh%prtayl cbelotllpr AFh&ﬂ 1k rﬁ@t@ty' nt o

subcl asses or isot 81 | gA2
Di f f er ¢hat i §GL§ %ﬂép@% llnlsgd thdeth ofithe etoeﬁmes qu)reftzqampler, Qh‘@tl@% hek%gw@nab@ &t by

compl erbp e ped ST BT Sebl RO SRRER g el i BEAM PEMF okt €5 21

ant i bodshaii nds to Fc receptors (FcyRs) on the surface of imune effector
cells such as natural killers and macrgophages, |eading to the pha ocyt05|s

or 1ysil80dd4] he tAfger dyystadogical copdittoxs” vrlﬂtereétrﬁcr Wdatlé@tlkg brlfftrﬁer te&g@tét

153640 B 30, B T Dt B 1A SRy o0l by AP pd iy o

or us ed;tnemgthr tﬂnhttqmgm&ta] biodhermaedah reatfen, dochaasd' narcdvialemtbiodingbredcition e odamai n”

contain avy chain fragnments, mhrch ina full nt| rise the
G and o éio SRR ALRPRI YDIFH TR HESHRY O ahay 8 a'éh bat&-hel d

t ogetCngo 0RY 5§ WO O Ha8" HHedid frb %u@%@%ﬁt%sé%%dﬁé@ rOpheRuE Jpp&EREt i ons of
domai ns. [0084] The term "sal vage recéptor binhdi ng epitope” refers
to an epininpegfontdpeciFie birelnmio vofll amface®ymehewul reix(ee gomnpompGis, whapGhe | gG3,
or 1g4) that .i onsj bl.e for |ncreasrng the in vivo serumhalf-life of
the Ig %ﬁ@&éﬁf@“efggg%i &y ot ypes" are variations in antibody sequence,

of ten iothg) consA aphctidthRiuret Rah afoRemi-dneganiite antheatfepRGaded by
speC|f|c alleles in humans. AIIotypes have been identified for five of the

human If@HErsgeaessaryt ybich Gadr, phyeplzical ddions cHARub3pN BHRIENaYtrand ar e

d & || ot | At | t
16 o Qe AT R g ks s By Sy RFynGGIRGRIGT T RS
x, f, 700 l@ﬂn ( 23AvadinCG&m téﬁﬁme@ﬁib(lﬁwbnﬁhnglﬁmteli,naﬂtﬁallylpﬁrodd&d id the Rdducd4,

26, 27, 28) or G3m (bl, ¢3, b5, b0, b3, b4, g , €5, u, v, g5). There
are t woTRERS-AEPHespssamuinpiays %nﬁidymz#{wepoFWee]ﬂrf‘ow Hesqitthgir egBsd¥<er i pt i on

f th :
S D nd y a EE G e e T T e
ent|reuynmﬁwneﬁkycﬁﬂhfﬁpmdheesfﬂnnmgﬁnﬁmamtg@c@%mu@hbmdrmgmmheeﬁemwgtmnd
l'i ght c¢h bul i, d |
B col | SF Uy Gooq KB bars SHGFRGTENED [N REBHcy 4 il STIGHBRI BRI A
gene sefieiltec dmﬁl\r{t hd s}aeé@i‘élt 0(1@6@@15 LA vigeng hisg‘ﬁga!ﬁﬁttfbl%ﬁﬁ bftrﬁi-ﬁ’fgprotem

generally in rel atrve y close prOX|n1ty on a single chronosone. Dufl ng
B-cel | adraftb@raedtsulamtmf blaio@cedfreﬁamh MfediBie. 6bpr2ofl P& e Famiuroseeofitbe s of
the V t. chai n .gene

segnempgésg%&rett?ﬁb. Rt ot v fRS ety oy Bl Rt ST Bl 8P Bty of

t he heaytynaifed, agn § 1ﬁl%h|mtﬁhngﬁ'h§g31 affihity f @SR InSABRENRAti IRl HRGBTTENt
process appears to be sequehtral Fi $ heavy chain to-J ¥0|nts are
j

made, faohstaniden inthaerley of Hai iVo118- dnelude wnhmﬁ@mﬁw@magﬁ \avidnJageoi nt s.
In addi ] ) se r |versrty
is genépgﬁgﬁag(gFﬁCMEQWdﬁﬂ%ﬁgggé)%gwge g aﬁ%ﬁ%ﬁb’%Pﬁaﬁfgr ﬁ%%h%Wh

chai ns Bagtewam Sifeptmnyd@b beidingicas it 20800 Pnteatamictie bioma:tmdmg phidieing emtiheclty/dea rad J
segnents jn the light chain are jOIned and where the D and J segnents of
the hedWiflehgr Wnatlrf‘gwfﬂér pleigcosiapntiaprodeged yersion fherepf. gRe/oE BIROMGHE Al | y
occurs within the I ast codon of the V gene segnent and the first codon of
the J segnent. Simlar inprecision in joining occurs on the heavy chain
chronmosone between the D and JH segnments and nay extend over as nmany as 10
nucl eoti des. Furthernore, several nucleotides nay be inserted between the D
and JH and betmeen the VH and D gene segnents mhlch are not encoded by

o . RN I A —— N 1 Y M o,




A-1586- WO- PCT WD 2012/ 021648PCT/ US2011/ 047289 - 25 - region diversity. The
net ef fARdOS@WOHRSHI rearrangenments in the variable regi on gene segnents and
t he vari asDeor2deos®i nati on whi ch may occur during such jpeirAispgLliog728ne
production of a primary anti body reperBoi-re. [0087] The term "hypervari abl e"
region refers to the am no acid residues of an anti body which are

responsi bl e for antigen-binding. The hypervariable region conprises am no

d  f
Fesi dugtt SR ¢ P} A g BLRIR SR bt B G R Pu h Ao et or
domai n rantvatatIbrradi a,vicﬁﬁ(@Stt(epﬂ)lldaﬁdir@ﬂsdﬁﬁh(dbﬂ)mlhm ‘fdvailin’éa(‘e}g dbedtinen et

i abl d b by Kabat et al t f
ol tha CEHTTHT SrEaTe e i i pyie #iaml G 9GT UTESC: KR (DN ARVt ut es
of Heal®foe) BﬁB@/@ﬁﬁi @b all\@ rn6ﬁ(9s9cﬂf)n]t str%\{@\}?dlﬁ vﬁﬂﬂ%lﬁ 1%%)615r%&%1¥1§m§@ﬁe bi nd

antlgen aI ough a lower affinity than t eentlre ant 1 gen bi ndi ng
site cdﬁataﬂcrtho@ 3{14) 2651‘ 73 GOO0CDRS Avidin- aoattglcthmaansalmnatsohldfsurf&@e CDRs watle
enbedded int ar i . bI e region
where. cHEPEh SR BT HELS ngPoleied SRS st shh R HE PG R
recognidrt Q| atfe ¥bind BlRinMRULRRaICRHIPIvith BEshadffih@@Ashddr Bhﬁﬁolb%@%’coﬂﬂltﬂohg htg.,
chain CDRs, see, supra (Kabat et al., 1991, Sequences ot ei ns of

| nmunolwigh & dissaoietionesyilibrum donsreidin i B ovdes ef K | ‘PM to 18ef Nesda somp; see

?9;8, C%gjﬁ ulrdgn%ﬁg h@% %v@ég?ga’ted]w%l% the Elrvglrlrté\\'/\eol%@n?g&ss t}(1d‘gi%q8!&1he d>; eTdr arrewo rk

r egi onsstrdpéyidieRds nebff2vidR3, and FR4, by Kabat et aI , 1991, supra; see al so
Chothia and _Lesk, 1987, sup ra [0088] An al ternative definition of reS| dues
froma Waéﬁban aibi el { t§6‘rﬁ' CHEDabIF 196 EPcBly Ieh gl 2¢0vaFable openipg; amg o

the |1 ohp g bR ftkolFiBRE RS Suddbdiictlr Agyfelon il Hhey3er g (LB,)
i n the (hgavy- chiidawelhniiabtier dlangiina “WQGSQ]ST@QWkﬂemweS‘sElR‘Suqhemadmﬁsrear e
on residu ervari agl e. r? a"&ff””f "

thosevri le r s other than the

oot udgit el HagoRE S Han b eI SEo Y BETH bR SDHC i
| engt h ﬁ{étdp'éﬁﬂgs o%@ﬂs‘%@@bé’ uﬁéb‘%rel%ﬁfo'r 9§\Fbr$)d QLRI by Y@hdvaBleandig HudNeRtrst he
intact antibody. Exanples of antibody fragments 1nclude Fab, Fab', F(al302,

and Fv dricabengivtly; bydi sibgdirasovablemaer. ant i bodi es (Zapata et al., Pr ot ei n

Eng., 8 57- 1062. (199 h bod - .and
it oo 00 1 B oS R B Bl BB i s MR o o B mpased
di gest i Iman Gkcidd{ttiAGdRS M2y Sink Woscdadam 4 Gabh@Rbihaphckd Ml (cfFasiRDS,

call ed "Fab" fragnments, each with a single antigen-binding site, and a

resi dudiormgkl: f r agnent whi ch contains the constant region. The Fab fragnment
contains all of the variable domain, as well as the constant domain of the
| i ght chai r/lu\and the first constant domin (CH 1) of the heavy

HN N
H H
iy N COOH

A valeric acid substituent is attached to one of the carbon atoms of the tetrahydrothiophene ring.
In nature, biotin is a coenzyme in the metabolism of fatty acids and leucine, and it plays a role in
vivo in gluconeogenesis. Biotin binds very tightly to the tetrameric protein avidin (e.g., Chicken
avidin, bacterial streptavidin, and neutravidin), with a dissociation equilibrium constant Kp in the
order of 107'* M to 107 M, which is one of the strongest known protein-ligand interactions,
approaching the covalent bond in strength. (Laitinen et al.. Genetically engineered avidins and
streptavidins, Cell Mol Life Sci. 63 (24): 2992-30177 (2006)). The biotin-avidin non-covalent
interaction is often used in different biotechnological applications. (See, Laitinen et al.,
Genetically engineered avidins and streptavidins, Cell Mol Life Sci. 63 (24): 2992-30177
(2006)).



A-1586- WO- PCT WD 2012/ 021648PCT/ US2011/ 047289 - 26 - chain. The Fc fragnent
di spl ays-1680-NoOy’at es and is responsi ble for many anti body effector

functi onswO=o2a&8bi ndi ng conpl ement and cel | recept or LT/Ushét/odi282 | ngui sh
one class of antibody from another. [0B92] Pepsin treatnent yields an
F(ab')2 fragnent that has two "Single-chain Fv" or "scFv" antibody
fragnments conprising the VH and VL domai ns of anti body, wherein these

domai n ’ resest: i L,y i i F s..di ffer
from FagT 20 rent i S AR R SKBERhAR, MR o8 an b RRb AR ' e
car boxymoietien. rRistinflatbt petairy ysattlan prachting omainment vl dad ibo gumhesedrcombicgcially

cysteines fromthe antjbody hinge region. Preferably, the, Fv. pol ypeptide
furt her<e@o%1ﬂW§ét£bla?’%6F3%¢e 27 48 ety syRihresd @ﬁil%ﬂ%ﬁ?ﬁ- @o_ﬁwwﬁoé hat
enabl egohRRufYs, S h RpEphds, &ﬁ%er@%@%y%%@mfcgrteaﬁﬁ @erHiNgicRGe _ﬁﬁfag?
revi ew of sckFv see Pluckthun in The” Pharnacol ogy of nocl onal Anti bodi es,

vol . 1 ah8nc Roseplbueny salbydvpldrietindation, 8pt ¢aneryl Vetinglgiiolewoyerdmplpmpmi2é9- 315
(1994). [0093 "Fab, fr nt" is conprised pf. one, | ight chainn and the CHL
Cnd wnigragr e pemeot PERER st SRR S5 sRHin 205 nrdihe SRR P o 5
cannot #§ngihés, arediofithdd ©excROME pMinbFy Afiat BRtinhRAVY blotialRtioR| Redth@rcab@®R94] A
"Fab' fragnment" contains one |ight chain and a portion of one heavy chain

t hat cdnetyhdionieaggpfsdenhi dividnd ntedworgrowsiabad amvatar sdulihe. r egi on bet ween
the CHL a 2 | NS, ¢ iat.er.chalin di sul.f.i n..

for mod bot eV im BT R Es IRk A A R nBo oty 37 p iR SRR
F(ab') 2 nol gauthectip@lidaljdeousalatip, theyagosfirst leahi$saived it wootghgidtsolkbad, tienand
two heavy chains containing a portion of the constant regi on between the
CHL and CH2 Hlbfadi A9, the agusolhERCtn MitwE c hEieient sommoaly WeA Qrgagicoiveats for

bet ween t he c(hﬁ D %%S H’?ﬁéﬂ' : 0@9

Fab' fragrnent%n\sgl%tu at;sl éI%{trree ! E‘Imgl %l%gg(ﬁgr yéiag-gilnas?ﬁll%?l&ge Sﬁlé&b t\/\g)éagv@%heért@nm
heavy chai nson{p@GBl6]witvthostprathias ai loneomcantatibody fragnent that contains a
conpl ete antj] cognitian.and binding site, This regi gn consist.s of a
i mer of  oheREAVYS-kt SO gRimern ap KO\ AR o gRRARCOMEd Ingrcr Just

non- coval entpcasis A6d Blch@de- thdy hy ®olyhe Ed3t15. PR AGMGAILIRG drRato-NIES-EHERSteflRs
of each variable domain interact to define an antigen binding site on the
surface of tfiem Weindulighate group azi thgNehywdaeiyab¢mnidudaiing ot climainftes fheangedto
conprising o ecific for, an antigen) has the ability to

ly, t CDRs
recogni ze a Ssélvﬁgﬁeg%flg?j]éﬁ}g PEABIGSRVER: a | ower affinity than the entire

bi ndi ngCigdntieal rELA8H] 6fNHS! ardcdidorNBBLdsRRedtire $sscitilyiHe FRhEGHlaaSdd Fondhisch the
heavy and |ight chain variable reglons have been connected by a flexible

|i nker foemedgne MHS on guléo-pbIS brepimicdeavintgagraupspHesauseahergreats Bnthegster Biondi ng

region 'deﬁ%o@&{a?edcg}%ﬁy%Hﬁﬁé%?&lie?éacﬁrog is%r%&alfétﬁ %goxienplg et ﬁ)Jdrdlg)sis of the NHS-ester
1S a major competing reaction, and the rate of hydrolysis increases with increasing pH. NHS-
and sulfo-NHS-esters have a half-life of several hours at pH 7, but only a few minutes at pH 9.
The conditions for conjugating NHS-esters to primary amines of peptides include incubation
temperatures in the range 4-37°C, reaction pH values in the range 7-9, and incubation times from
a few minutes to about 12 hours. Buffers containing amines (such as Tris or glycine) must be
avoided because they compete with the reaction. The HABA dye (2-(4-hydroxyazobenzene)
benzoic acid) method can be used to determine the extent of biotinylation. Briefly, HABA dye is
bound to avidin and yields a characteristic absorbance. When biotin, in the form of biotinylated
protein or other molecule, is introduced, it displaces the dye, resulting in a change in absorbance
at 500 nm. The absorbance change is directly proportional to the level of biotin in the sample.
[00121] “FCyRIIIa”, also known as “CD16a” or “FCGR3” or “IGFR3”, which
designations are used interchangeably herein, means immunoglobulin G Fc receptor III. Human

CD16a (GenBank Accession AAH17865) comprises the amino acid sequence:



A- 1586- WO- PCT WD 2012/ 021648PCT/ US2011/ 047289 -27 - International Patent
Appl i caAil686-WOIR(CRAL i on No. WO 88/ 01649 and United States Patent No.
4,946, 778weandi2Ma1648, 260, 203, the di scl osures of whi ch aP€Tiuscanpaer28? ed by
reference in their entireties. [0 0 9-83-Si ngl e-chain Fv" or "scFv"

anti body fragnents conprise the VH and VL donmai ns of anti body, wherein

t hese donmains are present in a single polypeptide chain, and optionally

conpri si ng I i 9% &g? dormai ns that enabl es

the Fv to %grr“ﬁﬂl%gﬁg%slggﬁéga@?%%tu %r&sg%clé{%e}%gﬁlf‘%{ Ing (Bird et al.,

gg i gggg 247 éﬁﬂ&liﬁ@l&ssﬁ‘ﬁﬂ&;&(ﬁiﬂ?@ﬁﬂﬁﬁl@ﬂs@v (ﬂI:vhig\PH](cbq:apE\NaﬁkVE. Aga(cjj_| fc:j USA
: - , .. An_"Fd" fragnme consi.sts. o e an omai ns.

[0099] Thi_gf@ﬁmjﬂ%a%%@a@@ Yigraeloy hayp @HIEIS&% Evedfents with two

anti gen- @8pcl}sgavﬁﬁtt@gaavswggffppgyrqagfe@v%ﬁlﬁ%@%% AilgANY - chai n vari abl e

domain (VH) connected to a li1ght-chain variable domain (VL) in the sane

pol ypept 2dé kethhflawrkd/plgdi/) SE@YDUNOrd. a | i nker that is too short to allow

pai ri ng,bet ween.the two domai n he sanme chai n, the,donai, rg forced
Lo pai I O T BORBORURTRR P SakiengrerognarrprsehBf edner Sudee fef
ant i genyddjhétpREnSiih@sde DicAb@EEsingihg foledGht DedF MBkveiAdihg Yorid), TRE 28xanpl e,
EP 404,097, W 93;11181; andq{bl?iqéigﬁgt al ., g?oc} hb%[?hgpad. Sci . USA
90: 6444ng8agcid Topddie. seeenge of EDAPA(SE HANO: At inblydgs'a 1 &resrducsianabicayensal 4 y
functi | i I j 4 i nt,gi_Ni. I vVay i region of a
neavy crarsiaye pide Rt B AT} GPT2RRE AliohehBfot b AR S LA AT © 5
or nor acdithd €gemiitalay®pleiid éthdiy. ACTracanbihdds hampe PD 1de pblypkptidd’ds £reate a
bi val ent domai n_anti bod The two VH regions of a bival ent domain anti body

may t arffpemenpaf SERADINO éil f(pet Belymembigusgant theraghiproduged e recompimans PN n"

f I j ' b
el oot i DAy RS HEE KB e. RO AP OB uch o b R T E - QR B 2
e.g., HEQNDINS»dy, which compodesghc@lthtyvefHORL i onal fragnment thereof), and

additional ]y capable aof being used in an apimal to produce antibodies

capabl e oﬂglﬁ%F‘ﬂ@L?‘B’%ﬁPﬁWyHaflf Mkcqﬁﬁ‘yéﬁ? _nﬁ@t‘f’ My possess one or nore

epi t opes tshafhn@msq?@maﬁt&Hds%égﬁgcg%rﬂgm Pete il Idprefcant i gen bi nding
[

proteins, e.g., antibodies. | ] The term"epitope" is the portion of a
nol ecul e 12 hadpihyrchowketalhyvayiqeghkerigethhbsdigiprkgtibdsgsefaglyesky. , an anti body).

The term,ncl udes. .any det erni na o of ecificall i.ndi ng.to. an
T en b s Sl SRS EEAPASOG Y QRRE SrbidRient e eBRit S Las or
nonconth@ausD (& blypepiide’ intingé SmeliifiighehiRESEQUD Natl Nhas@hiitdig dedues
that are not contiguous to one another in the o%peptl de sequence but that

wi t hi n abHEY sobing humgn IgGevithpinesstimatedr kssuthan By nvhe antibody. In certain

ST TR S BB eSO R 5 o e
conjugated, either by synthetic techniques (e.g., Peterson, US Patent No. 5,840,834, Technique
for joining amino acid sequences and novel composition useful in immunoassays), or by
recombinant DNA techniques, as a N-terminal or C-terminal extension of the recombinant
human CD16a polypeptide comprising at least five, but typically, six (“hexa histidine-tag” or
“6xHis-tag”) to 18, contiguous histidine residues. Polyhistidine-tagged recombinant human
CD16a polypeptide is also commercially available (e.g., R&D Systems Catalog #4325-FC).
Antibodies that specifically bind polyhistidine and methods for making them are well known in
the art, and such antibodies are commercially available. (e.g., Zentgraf et al., Antibodies active
against a fusion polypeptide comprising a histidine portion, US Patent No. 6,790,940 and US
Patent No. 7,713,712; Sigma-Aldrich Product #H1029; R&D Systems Catalog #MAB050). In
some embodiments of the inventive in vitro assay method, the antibody that specifically binds
polyhistidine, or, in other embodiments, the antibody that specifically binds the antibody that

specifically binds polyhistidine, further comprises, conjugated to the antibody, a signal-



- 28 - dinmensional structure that is simlar to an epitope used to generate
t he antAdéRo-BVQeRGNy protein (e.g., an antibody), yet conprise none or only
sonme of twe arm/mwo4aci d resi dues found in that epitope uP€l/useoigosesat e t he
antigen binding protein. Mdst often, epytopes reside on proteins, but in
sone instances may reside on other kinds of nolecules, such as nucleic

aci ds. Epitope determ nants may include chemcally active surface groupings
of nol E‘p‘ib‘c‘t@%nrgzluﬁﬂ azhalb o*'t’“ﬁtf d t3, orés'cgrﬁl f1AS50tH00 'QPVM' or sul fonyl
gr oups, ave spe re€ di nensional ’struct r éharacterlstlcs
and/ or eeqmmocmermlmmae@entdhmlmtaeranzyme tghat @m@tltedjlieya, reacrttanbba:htems apebstfatec f or
a parti.cular target antigen will preferentially re i ze tope on the
target ARt r@%ﬁattﬁhaat B ESetRle P SRACITBPRAtRIREICY g ettlﬁcﬁ t%@t{tﬂ es.

[ 00103] ;I R¢ndnRiR 01l Gjtﬁé}tlhhﬁlmén@g @rgs HoRscPadig id-Q0a81, @eﬁeéa%%lcfag'@- gequences
of two or nore pol ypeptide nol ecules or two or nore nuc el c acid nol ecul es,
as detdnﬂﬁm@ﬁlhwahﬁﬁgmmngyﬂﬂdsmonparlng t he sequences "Percent identity"

nmeans t cent,, nt resid m.no ac

ol eoth 004257 £ o1 b cesiof Bl e Bt S4B e O SR ER Pt L RelEi e e oi 2o
of the memilleStcs@nctNes mhawtteﬁmswem BRARRrinE Rlectrb&Renica k&dtiahd iANS,
gaps in alignnents |f an must be addressed by a particul ar mat hemati cal
nmodel dpl%lgﬁ?)ulneﬁcbr@@jﬁf@ﬁg@lcelly geanrated lgtﬁmﬁdime)? undasgh o dzhlhercrgamic be used
to calc ent f i epti des

ol add 1S BB Bt htbest DR e REF el el iR TS, BT BER. ' A7
ed.), E%roghbdﬂat¥dﬂhenﬁb&ﬁ@rﬁd§cdﬂdb Vzeﬂirﬁlal ReReess ,AnBlyfmé)ll"@LHrmm‘tgy QﬂfS@l’-Ml cs and

Genone FW&%ects (Smth, D. W, ed.),. 1993, New York: Acadeni c Press;
Corput dF0%hA] 1§/§L§X@fa“3€®%‘é@1 preneraqtigrefectron (fr@asffﬂf trtfiox)xreamwnsaﬁd Giffin,

H G, ;
Sequenceqezé%ﬁgﬁ/%?%géis n'é%g/l ggi %Yecgb‘gl oﬂgf,epﬁggv%g %Lt% ng% éli“z‘% K 83Jg%ce
Anal ysiexcid staes of(lﬁ?rnnhmulhom,s, Mludmsg pobxcgclauarpmdtic hﬁﬁeca)rboms%ﬂl mdddw York: M
St ockt on Press r 1988, _SI AM J |ed 5-1073.

For exmpéexeeéaESHEthdd@mqut 9*1%%05%“% E?tﬁ%@l%y ok R flaniicad fia
are COrpFaRhYe SEHrdp91EARPALAIt iAGight Shls@bh it i hnRRYbh4 enhetmts%némdt@e@sy ds
of two pol ypeptides. Using a conmputer program such as BLAST or FASTA, two
pol ypepmthothexgitationo Swhyuﬂhcmemtqodml@@q uenwﬁulbzr@ famplg}fﬁeidasfctwmdpmmment

mat chi f.their ectlv dues r_al he fuI ngth of one
o bot Bt 5k RtresE IR i igne ¥ o® SR h S R GRo sl Bh ot
Sequencreﬁbhersﬁh@ MIDOSERE THIOVECE datctteiniyblemOREE difa Befadch¥manshisctat RbkL
gap penal ty, and a scoring matri x such as PAM 250 [a standard scoring

matri x coeeenmgf Reheniam cgmplex; dn thq GdfooTag3M sy erm, ee@ﬁt@ﬁ@é Nend Structure,

vol . 7.8) iy I

or ogr an TP sustalbtA b ERR P Ty EROh B s G o B Tebel
total nunber of |dent|cal mat ches multiplied by 100 and then divided by the
sum of the length of the |onger sequence within the matched span and the
nunber of gaps introduced into the | onger A-1586-W0O PCT WO

2012/ 021648PCT/ US2011/ 047289 - 29 - sequences in order to align the two
sequences. In calculating percent identity, the sequences bei ng conpared
are aligned in a way that gives the |argest match between the sequences.

[ 00104] The GCG program package is a conputer programthat can be used to
determ ne percent identity, which package includes GAP (Devereux et al.,
1984, Nucl. Acid Res. 12:387; Genetics Conputer G oup, University of

W sconsi n, Madison, W). The conputer algorithm GAP is used to align the
two pol ypeptides or two pol ynucl eotides for which the percent sequence
identity is to be determ ned. The sequences are aligned for optinal

mat ching of their respective amno acid or nucleotide (the "matched span”,
as determned by the algorithm. A gap opening penalty (which is cal cul ated
as 3x the average diagonal, wherein the "average diagonal"” is the average
of the diagonal of the conparison matrix being used; the "diagonal" is the
score or numnber assigned to each perfect am no acid match by the particul ar
conparison matri x) and a gap extension penalty (which is usually 1/10 tines
the gap opening penalty), as well as a conparison matrix such as PAM 250 or
BLOSUM 62 are used in conjunction with the algorithm In certain

enbodi nents, a standard conparison matrix (see, Dayhoff et al., 1978, Atlas
of Protein Sequence and Structure 5:345-352 for the PAM 250 conpari son
matri x; Heni koff et al., 1992, Proc. Natl. Acad. Sci. U S. A 89:10915-10919
for the BLOSUM 62 conparison matrix) is also used by the algorithm [0 O 1
0 5] Recomrended paraneters for determning percent identity for
polypeptldes or nucleotlde ‘sequences u5|ng the GAP prograntlnclude the

~ oA ~ ~1 A - A N~ o




[0O0O1 1 1]Certain alignnment schenes for aligning two am no acid sequences
may r esAHIE8O-W@eR(Ehi ng of only a short region of the two sequences, and

t hi s snalwoabigmedsr egi on may have very hi gh sequence i @#€mtisegr18¥e2R9 t hough
there is no significant rel ationship bgsween the two full-length sequences.
Accordingly, the selected alignnment nmethod (GAP progran) can be adjusted if
so desired to result in an alignnent that spans at |east 50 contiguous

am no acids of the target polypeptide. [00112] The tern1"nodificat|q 3 when
used in connection with polypeptides include, but are not limted to, one
or nore am no acid changes (i ncluding substitutions, insertions or

del etions); cheMQaAr-npdifications; gov&Qeht modi fi cation by conjugation to
t herapeutic or A—1586AV[>PCT VO, 2012/021648PCT/U82011/047289 - 30 -

di agnosti c agents; Iabeflng\(e g, %4th fl uorescent | abel,

el ectrocheni | um nescery Iabel,\radloﬁucllde or ot her |sotop|c | abel , or

vari ous enzynes); cova&enéipoly L &ttachnent such as PEGyl ation
(derivatization with pol'yethyl eg =9l ycol ) and insertion or substitution by
chenical synghgsi s .of  non- natural am ng.aci ds. Mdified pol ypeptides shoul d
retain the blnﬁlng pr@pertles of unnodi Thed nol ecul es used in the inventive
met hod. [00113]"€bnjugated mwaﬁgthat at\+eﬁst two chem cal noieties are
covalently Ilnked \.Qr._Hound ¢ & each chef \Qer directly, or optionally,
via a peptidyl or non\peptlﬂyl llnker Toi ety t t\is itself covalently

| i nked to both of the nn1$@|es Moty ‘exanpl e, covalent i nkage can be via an
am no acid residue of a pepllde sor ﬁwoteln |ncludrng ia an al pha am no
group, or via a side Qhaln \[0&114]“Under phyS|oIQg|caI onditions"” with
respect to |ncubat|ng\huffers ok, Leagents of the inventd e\aSan met hod
means i ncubation under fE6nditi ons di t enperature, pH,~and ijoni ¢ strength,
that permt a blochenlcal reaction, Such as a non-c vdkent ibi ndi ng
reaction, to occur. Typically, the tenperature is at robﬁ1or anbi ent
tenperature up to aboutS®HAC and at pH 6.5-7.5. [00115] "Bl ocked” neans
pre-incubated with assay buffer, e.g., for the purpose of m nim zing
non-specific binding to well surfaces by reaction m xture conponents when
the reaction mxture is | ater added. 500116 ]A "reaction_mxture" is an

aqueous AHoRtRE BapAgtHIcH S ARptaEtionsH MY gléwT%%MnHHrSaE%t%é o3 Mayahi ch
under &EU@%)P tR@é&@hteﬁ%@&rb %C&flnlhp&@&%'l§)&actgg 1?0“){]15 @tﬁ{é '8 labeled
(0] nt e as a non-

bi oche reacti on est to occur sSuc oval ent |nd|ng
react i ainch as an antibody. As previously mentioned, chemical reactions of NHS- and sulfo-NHS-

esters are essentially the same: an amide bond is formed and NHS or sulfo-NHS become leaving
groups. Because the targets for the ester are deprotonated primary amines, the reaction is
prevalent above pH 7. The conditions for conjugating NHS-esters to primary amines of peptides
include incubation temperatures in the range 4-37°C, reaction pH values in the range 7-9, and
incubation times from a few minutes to about 12 hours. Buffers containing amines (such as Tris
or glycine) must be avoided because they compete with the reaction. The labeled polypeptide
product of the labeling reaction includes the electrochemiluminescent label comprising a
ruthenium complex having the following formula (III), wherein the line drawn from the carbonyl

group shows the attachment to the rest of the molecule:



[00117]"Avidin" is a tetranmeric biotin-binding protein, naturally produced
in the MBBUYO-RET birds, reptiles and anphi bi ans and typically deposited

i n the whwoes12021¢48ei r eggs, or a synthetically or recomrbirasatlip4psovduced
version thereof, and/or a nononeric oc3pultineric (e.g., dinmeric, trimeric,
etc.) formthereof. In its tetrameric, glycosylated form avidin is
estimated to be between 66-69 kDa in size and can bind up to four nolecul es
of biotin sinultaneously with a high degree of affinity and sqﬁfjficity.
(Korpela, J., Avidin, a high affinity biotin-binding protein as a tool and
subj ect of bi bi®Bce

research Med. Bjro—$Q3B-26 (1984)). For purposes of
the present invention) "avidin" can b¢ glycosylated, deglycosylated, or
non- gl ycosyl at ed, derij ped| f i ed, as |ong as the avidin maintains
a high affinity for bypti di sspci ati\on equilibriumconstant KD in the
order of i0'4 Mto 1@ 16 M} g Mthin the meaning of "avidin" are
neutravidin (or NeutrXvi Mavidin, "Streptavidin", naturally
produced by the bacter\ avidinii as a 52,800 Da tetrameric
biotin-ﬁ;psing protein, ified or synthetically or

r econbi naw /or a nmononeric or

A- 1586- WO- P 31 - nultimeric (e.qg.,
dinmeric, trineri . 1 . Recgnbi ngntly engi neer ed nonoval ent
or nultivalent fo ynz, idin)\are also included within
"avidin". (e.qg., [ avi di ns and
streptavidins, Cell 2992- 30177 006); Howarth et
al ., A nonoval ent stre si ngl e fentonol bi oti n binding
site, Nat Methods 3(4)//267- "Avi di n-coat e neans that a solid
is conjugated with
avidin noieties such tRat tle aw din/noieties are still able to bind biotin
non-coval ently with hi y_unger physi ol ogi cal conditions, e.g.

with a dissociation eguilibriumconstant KD in the order of 10-14 Mto

and, i ncl
versnpn

10-16 M In sone enbodi nents of the avidin-coated well in the inventive in
vitro assay, the avidiR enployed is streptavidin or neutravidin. [00118] A
"well" is a chanber cap®Dkld of receiving, through a coverabl e opening, and

contai ning an aqueous |iquid. For exanple, each individual conpartnent of a

i cr ot i[pen 2af at e 16 8oshe enPBdin®ints3FAhVRvEntiieGh Qittd &kaPhmethe), ths pre-indEbdted  a
singl e-conpartnent vessel, such as a culture plate, Petri dish, test tube,

coni calreaqiige migiure Rethgeenmiaias pacrom samglade dsdestd for fhgeressneg efgicytraligng » . The
openi ”%ﬁmﬁ&m&‘ﬁ' 'ﬁeu'i%}{mﬁgla odYSsh ﬁQAgglar%%}{%c?ﬁesstﬁ&aaﬁr@E%a%leb&r&ﬁ% aht e

i ndi vi covers, or c ctlv

[ 00119]seRinotiten of isaritigoRbE intaoltifol exdnsiongl IgK twigeasmtibody.. ks s,peMﬁbaﬂm indBig
that is conposed of an ureido (tetrahydroi m di zal one) ring.fused with a

t et r ahy8ilothYI¥PRERE FHYC (09880 HB MR ﬁfw Dblaekthe,piglagical %twatmf the acid sub

St t Uelhork S rAANGH, bPciRRe biidd Wirdk Aty RO iRATE 1Al 1l BRnkShHE AAATAEIE gRACNE

ring. In nature, biotinis a co€nzyne in Ismof fatty ac
Ieu0|nehmanﬂukUmnhawsmdnHMbdqnguwaMowmnegyuwunéugbnEshseuﬂmommgubQMd@e@éry

tightly to the tetraneri.c ein.a L. Chi cke din, bacteria
st Jont A0t e b TG e 4y g BB o ASE R Bt daRetine. KD
in the gadeh aQfinl@l 4 0 sdBinMABNEEDS ﬂn%tl%?%a&fs 4 her&ké ANgRsdc

protein-ligand interactions, approachi ng the coval ent bond in s?ren t h.
(Lai ti redsereed which rww@qulcmdrylngtrgtmeeﬂ@ghq\ﬁomﬁ tndrug prasfuctivi adilerdo Oel |

Mol Lif S 92- 30 6)). The

D er adEhie bty e SERE G b S Resodifndt b R Biferl BPT ST She.
Laiti n%d%hal@ﬂicaﬂoﬁ@ﬂ@éll B@bhﬁss@?@hd&@%ﬁﬁﬂe awtie kil diiSo faledtr sli A @PArAibody Rsporsel | Mol
Life Sci. 63 (24): 2992-30177 (2006 A- 1586- WD- PCT WO

2012/ 0 2ligitgboticlegigalithgapagigs, Journal 02 Immunological Methods 321(1-2):1-18 (2007).)

[00125] in other cases, a decrease in efficacy may be observed which may require
administration of higher doses of the drug product in order to achieve similar efficacy.
[00126] “Target protein” of interest is any protein, such as but not limited to a human

protein, that is of scientific, medical, clinical, or therapeutic interest as the specific target for an



- 32 - [00120]"Biotinylated" neans that a substance is conjugated to one or
nmor e biftloR6YORGes. Biotinyl ated peptides useful in practicing the

i nvent i orwoaniie1@ar chased conmercially (e.g., M dwest BCOAUBe@h/0¥T289) or
can be readily synthesized and biotinyBated. Biotinylation of conpounds,
such as peptides, can be by any known chem cal technique. These incl ude
primary am ne biotinylation, sulfhydryl biotinylation, and carboxyl

b1 ot 1 Nyl ALLAN. AR BRI Raro T BRIIEHRTPR &Q&ogﬁg&éc@g%orgyeq RAgPraRent

as |ysine si‘de chain epsil nes an Cer i nal
t ar get sanfioo agidiseqreyicaofi nendn GERAW tat fdovang {Genbaak A@mssmmPﬁéé'r‘Qaact ive

bi oti nyl at on reg ts ca di vi roups based on water
solubility: mﬂ’ %;@WSW%B’E%&WCHG@@( fgﬁh—‘&fgélg%ﬂgfg b| otin have poor

sol ubi |'i twllwnvlﬂ(gktemuﬁd@mh uiskin)fnsslpﬂ%@pyaraelqug@m&mlmgugous sol ution, they
must firs ani ¢ solv hen diluted into the
aqueous r ggflﬁ’ q%ﬁ%w[ﬂﬁ“ﬁgr VIES §“nld’§§ ¥t gani ¢ sol vents for this
pur pose arg edthﬂsekﬁkwklnabwvossledelg(lﬁb@ﬂlf@@ﬁlnﬂlqmekﬂ'eylknkﬁor mani de (DMF), which
are conp bl e. teins at .| ow conc tra ions. 2)

Sul f o- NHSMé fxé\e’vgrﬂgto Vlﬁ?‘tg’ #‘H(@Ct e(.r)lng?lﬂat? , and are dissolved in

wat er j ustoihgik ek ﬂﬁﬁlqﬁﬁﬁﬁglﬁz%qtyb%lqlﬁydfpﬁﬁs%é@tnﬁlﬁ&lhdiay// smlw@n solubility
of sulfo-NHS-esters stens fromtheir sul fonate groug
N hydr b erxpmpiedd artarggt RIAWIERT ifichst BB-DHePhosEld anHe @Q%@ v &h¢ pinoggient

0 3 SEanieaPAINENEDIEREH SaliRa R LANRL AcltiSy NPdopitfio. IS esters are
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Practice, pp.59-103 (Academic Press, 1986)).

[00136] The hybridoma cells, once prepared, are seeded and grown in a suitable culture
medium that preferably contains one or more substances that inhibit the growth or survival of the
unfused, parental myeloma cells. For example, if the parental myeloma cells lack the enzyme
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the
hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT medium),
which substances prevent the growth of HGPRT-deficient cells.

[00137] Preferred myeloma cells are those that fuse efficiently, support stable high-level
production of antibody by the selected antibody-producing cells, and are sensitive to a medium.
Human myeloma and mouse-human heteromyeloma cell lines also have been described for the
production of human monoclonal antibodies (Kozbor, J. Immunol., 133: 3001 (1984) ;Brodeur et
al., Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel Dekker,

Inc., New York, 1987)). Myeloma cells for use in hybridoma-producing fusion procedures
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ggkvpi kinderdes by ktahddrd methods (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-
103 (Academic Press, 1986)). Suitable culture media for this purpose include, for example, D-
MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo as ascites
tumors in an animal.
[00140] Hybridomas or mAbs may be further screened to identify mAbs with particular
properties, such as binding affinity with a particular antigen or target. The monoclonal
antibodies secreted by the subclones are suitably separated from the culture medium, ascites
fluid, or serum by conventional immunoglobulin purification procedures such as, for example,
protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, affinity
chromatography, or any other suitable purification technique known in the art.

[00141] Recombinant Production of Antibodies and other Polypeptides. The invention

provides isolated nucleic acids encoding any of the polypeptides, fusion peptides, or antigen
binding proteins, such as antibodies (polyclonal and monoclonal), and including antibody
fragments, of the invention described herein, optionally operably linked to control sequences
recognized by a host cell, vectors and host cells comprising the nucleic acids, and recombinant

techniques for the production of the antibodies, which may comprise culturing the host cell so
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" pol ypeptide portlon | a su target protein Interest t
conpri smaﬁummranttmgmmchume Sirhidyl maperidls emd mbthbleappdy getropuaioeiofi othBypi cal |y,
such a g tide portion" conprises at least 5 to 6 contiguous am no
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[ 00129]¢hiA @REodY 1he Rbndt REAINGIIBSAEEMBY bE Sofe®did 9gnBENMHbMELRE plodufing hat
speC|f|caIIy bi nds to the pol ypeptide portion of the target protein of
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pol ypepintidedipgrti on of the target protein of I nterest, and also I ncl udes an
Fc domain with a CDl6a hinding site. [00131] Producti on of Antibodies
[ 001321881 ¢él ona|Claﬁlﬁlg19£Eﬂ\é% i GagiGrQUs hlamgéwmﬁédw@gwé}%(%? Ster WBrookfised

in ani npl (519@)5 Molecular Cloning: A Laboratory Guide, Vols 1-3, Cold Spring Harbor Press, which
is incorporated herein by reference). For example, a cDNA library may be constructed by
reverse transcription of polyA+ mRNA, preferably membrane-associated mRNA, and the library
screened using probes specific for human immunoglobulin polypeptide gene sequences. In one
embodiment, however, the polymerase chain reaction (PCR) is used to amplify cDNAs (or
portions of full-length cDNAs) encoding an immunoglobulin gene segment of interest (e.g., a
light or heavy chain variable segment). The amplified sequences can be readily cloned into any
suitable vector, e.g., expression vectors, minigene vectors, or phage display vectors. It will be
appreciated that the particular method of cloning used is not critical, so long as it is possible to
determine the sequence of some portion of the immunoglobulin polypeptide of interest.
[00144] One source for antibody nucleic acids is a hybridoma produced by obtaining a B
cell from an animal immunized with the antigen of interest and fusing it to an immortal cell.
Alternatively, nucleic acid can be isolated from B cells (or whole spleen) of the immunized
animal. Yet another source of nucleic acids encoding antibodies is a library of such nucleic acids
generated, for example, through phage display technology. Polynucleotides encoding peptides of
interest, e.g., variable region peptides with desired binding characteristics, can be identified by
standard techniques such as panning.
[00145] The sequence encoding an entire variable region of the immunoglobulin
polypeptide may be determined; however, it will sometimes be adequate to sequence only a
portion of a variable region, for example, the CDR-encoding portion. Sequencing is carried out
using standard techniques (see, ¢.g., Sambrook et al. (1989) Molecular Cloning: A Laboratory
Guide, Vols 1-3, Cold Spring Harbor Press, and Sanger, F. et al. (1977) Proc. Natl. Acad. Sci.



mul ti pl e subcutaneous (sc) or intraperitoneal (ip) injections of the

r el evami-1ahe-WeP@hd an adjuvant. Alternatively, antigen may be injected
di rect |y woto12fiaes4ani mal ' s | ynph node (see Kil patrick etCalusoitpprgedony,
16: 381-389, 1997). An inproved anti bodw2response may be obtai ned by
conjugating the relevant antigen to a protein that is i munogenic in the
species to be immnized, e.g., keyhole linpet henocyanin, serum al bum n,
bovi ne tdy a0 U ih, L0 Wonhd bl t.or i . Di i or
dor i vatT St e SRR, Bl SO YRR (ORI P oo NG RERE,
(conj ught tloned mrodtighcid yathepubdishicelsequens §s ofNinedrioxysiogobnlimpdes @hd cDNGS,

| ysi ne resi dues).,. glutaral dehyde, succinic anhydride or other agents known
in the Aol Slf‘ﬁdi@s‘%&ﬁ]iy_ﬁﬁl %Peatpéietemqﬂm SHndigarRL TR ARTIGERT: (D SGERT
conj ugakesentQlsafed i tahy RPN AR b n p@l-yggptid%qglc[&dglgotile G RB/PRIPHRI T2afy
conjugate (for mce) with 3 volunes of Frednd' s conpl et'e adjuvant and

i nj ect iahginh hed 601tk $cgnenaetof dubdrcany hiyd bght whhinivpiiebls regens, Bakidmygschudnater |
the animals are osted wi.th 1/5 to 1/10 the origjinal amount of_.peptide or
conj ugdbaing e N astahiid &' Brrkhe a5 SaBt uRkBe. OFF et pon ot

nul ti pliginsido@Rbulth gdirelsq@ds infomhatRAQs RN dtidhgiatdredt fot BRt@RhABLP are bl ed
and the serumis assayeg for antibody titer. Animals are boosted until the

titer pghireaten Natiendrldbragy ot Medigivientiptionsl bybsitesdfMoakhiBrihesdmiMgat e of the
i A- - P 11/.04 -, .39 - but
con; ugd0taIBh o drRER A FEp R PR ST e 8 ) ki ng

r eagentexpfeBsiphlgedtes, whish acahcbansicteed iato [RBoodisnientdodet bthewwitdiprodas protein
fusions. Al so gre%atin .agents such as alumare suitably used to enhance

a [ . | |
the i mﬁﬁ@l@é&)ﬂ@aﬁ% grotyingesirpRioho eyréhals ohmanesnasantivpdisrindharecambingsthess
may be o%[l&?'ﬂ&%%qﬁdn@gro%lﬂ?tiéﬁ&éuﬁ'ﬁ%&g@% k@\x}nhﬁ tfd drt. € 9., by
imortali zi ng spleen ce S arveste romthe transgemc ani mal after
conpl et[i00n4G] t heNudieiuacidas oematdy hekied wheriTin e 18 pded émoaebhaionainrebeionship
i mMmmortalized using any.iechni qgue known i art, e.qg., by fusin hem
e o S e Satts T ot s D o] fresinfice gt adrgRby Raddt %

ant i bodjRmbIRINKRE TRBEA W5y agﬂ)%%ﬂ%%tiﬁ!éfﬁﬁﬂ ideuprciRl Aod pfdpksitindRa paktREshidNn KRh! er
et al., Natdre, 256:495 (1975), or may be made by recomnbi nant met hods
(e.g., scaition of bt palypeptidst housnasér grreobiarsieniy oparzbhydgike i & neding extuoncs ifirid

transfor, ost cells f use therein, US Patent .No. 6,331,415 i ncl.udi ng
et hod<iTega e Sansfiiohoiths SRttt hEt ooromer i diPa s cReaoBHkad 1t g
equi ol afudc® uetsipaitiohed doditto BdlithRaryislefiei. NGencdllyl, opahbly Ingtdtheimm@l i an
cell 1i nels)ﬁ)\ég. g., CHO cells) that can glycosylate the antibody (See, e.g.,
Page, Ah¢ §CqYERAEE bEing ANk exhar geragyons, saAdn(tis @ae eht segsctory Isadsr403) |

[ 00135] . . br{ r i_ate
host rsnapeogaRy in B BN e FRANRC o8 nIEHEE 165 SERGRPLERRILA

her ei n adesaplidhed b digefidnciticohyompdno eastrasioh Rads. [Af adhGecodo AstexBapadsyatiadic
produci ng anti bodies that wll specifically bind to the protei.n used for

i mmuni 24EPeByelcokide adanterswi lipkers gregised i asoRyCHEIth RIRNSNIYH! PRCUFS 1 0.

Lynpho hen i C i it abl i
e 4 M L B e M e S b S R
Monoc| arfahe fibivioed aegnaReqnaicpl(thst may B @aahipbe dirpg. sb@eti@Bof the adtdmidy; &pess,

Lsse) NS B ot BB Lo b

that i nfcOCGATETAREMID QDS WYV &cods thb&runkibsgtheppas &Rfudhccyel oma cel |'s.
For exanple, if the parental nyeloma cells | ack the enzyne hypoxant hi ne

guani neVIpMRBROALESSYIL L WhRSF AR G4 S EQHEPRD: &0), MPRTJIn of heplicatiany oee peaiprem f or

t he hybrjdomas typically wll 4 nclude h xant hi ne m _nopt er.in, and

thymi GRS RrarE R (hakhah fuserRl. st Bl oty St gpines

HGPRT- dehiptdredtt atRitlophic ROiERALRS, @F Stppey i@l aiicasnbsarileblt hoaR hétd), iuse
efficiently, support stable high-level production of antibody by the

sel ect edhgiver pleyntyp pERItAG 2B R [rgnscaRHOR FEMBBHER Feqyengcpali Offé%lclhr?fe WMakan

nyel o - se- human heteronyel oma cell lines al so have been descri bed
for tggmg?%dﬁ%%th of human nonocl onal anti bodi es (Kozbor, J. [nmunol.,
133: 3(000149984) G4, ocleline, @ahd atll culivbe el oditealusdhintddeidhyigddbbdaret dllosuclechni ques

and Applications, pp. 51-63 (Marcel kker, |nc., New York, 1987)), Myel onm
cel |'s faspignaeonshe mictﬂéﬁ@r%e%uxraﬁg%fera%%ﬁn V@b@é&ﬂﬁé@ﬁé 111518'3@ RS- sesary



WO 2012/ 021648PCT/ US2011/ 047289 - 40 - preferably are

non- antAH68-WORMIEIi ng, have high fusion efficiency, and enzyne

defi ci encweotte48ender them i ncapabl e of growi ng in c@CTAISRIIOEEE2I ve
medi a whi ch support the growth of only48he desired fused cells

(hybridomas). Exanples of suitable cell lines for use in nouse fusions

i ncl ude Sp-20, P3-X63/Ag8, P3-X63-Ag8.653, NS1/1.Ag 4 1, Sp210-Agl4, FO
NSO U, C nes
150 U AR i udedéa%aﬁ%%@ﬁ%%%k%"fo%* G P B e
cel | | ivmesrstomdfthdt afl progealy mdyusit bmprearselylﬂdétﬁﬁal ﬁmﬁz@@oﬁﬁﬁﬂ duito(d%hbahltd-dwyz
and UC729-6. E‘LOOBS‘J? Cul ture medi urrgalfn whi ch hyhri doma grow ng is
assay ed"OFTERIRYG SN MtandReEng Bt hars the sene NefIPR.OF Biglogiesl ALY

anti gerhcrelgﬁé‘cff%?%Pih)é,on%{]ﬁll?'tﬂaﬂéfﬂﬂn&ﬁ%ﬂ'afré ficfude@f monocl onal anti bOd' es
produced by hybridoma cells is determned by inmmunoprecipitation or by an

in vitrl@0BSAdi ng lbs:gquryéluaweasmlchdﬁ@mhmms@w o(rlhllglh)er omkaeymyn@lsl i nked

i bent .(EL SA The bi.ndi

ot Do RIS hRP B el gt S RSOy R By B Bhorh DOlT ieaPis. for
anal ySIe&aﬁlMa:nEmr@ac@Inacea%m@bh aPEQEBEMIa, 10 7E 200, EARRMDhcte ER&hRS KEEbslla, A
pept| de-i m"runognobul i n-conjugate, WO . WO 2007/ 045463 A, Exanple 10, which is

i ncor pdiateas Sakmenotlalye ¢ Stlmoaplietyphinuriing Serett. )., lesgl}m&_hﬂ}@rl doma
|1 fi ,
cel o hef élﬁe%twéﬂ %?B é'@% s%%ﬁgyﬁesu%ﬁhg Q&PBF ﬁch%ﬁqf&ﬂ% s 5814 on%?ea 'd heity

affin dilution

proc edme\d:_gl’ Bukurinticshizpstas dudiieds ifﬂalﬁer(taudﬁuﬁgl oriVeaw @fansmahblémtdnbigimes
Principles and Practice, pp.59- 103 (Academ ¢ Press, 1986)). Suitable
cul t ur EXREEHAN hoyts f%rr%comrﬁ@éeolwmﬂt@s%or ggpbodies @&M@wm X640

medi um, a6

Fumor s SOkt et BOnEHRE B TISRE NS, M 6udl Aredie FREMERAREINRT
i denti fHowmtes, amunitbep af dihetug@erap sppes) dndsstragyale @asnibomigiang labfd amlidsgfuli t h a
particyl ar. antigen or target. Th nocl onal anti bodi secr et ed t he
Pebe ortisEinre f PisBie, ¢ £ Buioll SclRaRts RS G nonheeRRnFSREREE S tonls o
ser um Ly, r@RRY ¢AthRRAha ITHREBEHIA BraRWl SEHEAhIdMY BE QBRI SeRwSMEAMASs f OF
exanpl €, proteln A-Sepharose, hydroxylapatite chromatography, gel

el ectr cgmmﬁ_eﬁm anduﬁéary@lt@;s fafgiisnelt §s, elgr, dharesgorap Renicidlrunanholymdekadivnniandbl e

purification tech e |nth art [00141]Reconb|nant Pr oducti on
of Ant |£f?§¥gé%—;l}? P&ﬂﬁé Aoq\ﬁg%g%%? i nvention provides isol ated
nucl ei qoaasd$ enaaeki BQIS&BVth@feX% @s@obﬁ'@?wsyme&tanh@&dh@@ca@%tdedleéd figh antigen
bi nding proteins, such as antibodies (polyclonal and nonoclonal), and

i ncl udimgtiselulassuganismag fspmales of invaachraig salls waludeslant snsnest eslls, Naperassal | y
oper abl uloogﬁ%trgl%s %R@QI%IQAH‘ESS%%UC%%Q n&ﬁl%%%gsglgep & hlagttséetllg ?Ilohi bR ﬁs and

host ce Fs conpri sing reco i nan echni ques

pr oductSpodoptbrat fherigdrtd @attigfar) Whédeh as@ptiqaiopguit, Aedek urhopgtasf(ﬁloquato)cel I so
A- 1586-WO- P WO 2012/ 02164 PCT/ S2011/ 0472 41 - t the nucleic acid
is expr%@é@g_ra tgly ) 2a¢ SeEbvy gmmléavarhe%mpﬂﬁ?%rﬁ Yaﬁ@tm%waie

cul tur | 1 2 th y
pr oducfs |t Ig%lsg %ﬂgef{{%gi)g%ﬂcg S%llﬁg alr@buﬂ?élf Hfﬁlaﬁle 99 R Qd«%n%ﬁl%'f Autt&rap_ha

californica NPV and the Bm-5 strain of Bornbyx mori NPV.

[00152] Vertebrate host cells are also suitable hosts, and recombinant production of
polypeptides (including antigen binding proteins, ¢.g., antibodies and antibody fragments) from
such cells has become routine procedure. Examples of useful mammalian host cell lines are
Chinese hamster ovary cells, including CHOKI1 cells (ATCC CCL61), DXB-11, DG-44, and
Chinese hamster ovary cells/-DHFR (CHO, Urlaub et al., Proc. Natl. Acad. Sci. USA 77: 4216
(1980)); monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, [Graham et
al., J. Gen Virol. 36: 59 (1977)]; baby hamster kidney cells (BHK, ATCC CCL 10); mouse
sertoli cells (TM4, Mather, Biol. Reprod. 23: 243-251 (1980)); monkey kidney cells (CV1 ATCC



[ 00142] Rel evant ami no acid sequences from an i nmunogl obulin or polypeptide
of i nt ehd$86-V8Q-Mel det ermi ned by direct protein sequencing, and suitable
encodi ng WoeheaRi@d8 sequences can be desi gned accordi ngPCoO/US2umioyessal
codon table. Alternatively, genom c or4¢DNA encodi ng the nonocl onal

anti bodi es may be isolated and sequenced fromcells producing such

anti bodi es using conventional procedures (e.g., by using ollgonucleotide

L s p i

carri ecamitorséaily (HEAAJANTCE éﬂinl)q uesng lsidecy ellg (MDA DOR GEL alh); bafsiso)

i ch 178 FYiEON U o Errt by 1L Pt ol Y RHoATCG R i sty may

be consfchuehadely (He%v@ﬁ 3¢B %béﬂs ﬁfo'uE)é ﬁl%n%(ry REdSFAINTTRINAO 5 62 %ﬂ@@ds 1);
menbr ane- associ at ed mRNA, brary ‘screened using probes speC|f|c

for hureRl qeﬂﬂ(M@@lleottwll b Anpads %‘ép’tqadeche}Sé 466t ¢ E3); MRCdruslle nbBSH odist or
however, the &qeraseﬂchaln reaction (PCR) is used to anplify cDNAs (or
pOFtIOHQI%?m? Y8Rt ¥ DNAs) encodi ng an i mmunogl obul i n gene segment of

interegpo(s3y. 6Hd;§t 88lls P& rhRRY Y canRitAn YRt @RI tBegIBldscribie naéBiciakide dr
sequences can be readlég cloned into any suitable vector, e.g., expression

vect or svectorniog eresugiian ofrnolynsptigesd s udingandigen Badmegrotesyiuch abéntdg@p‘lreébl at ed
that t f A It

i posrslll% %ulﬁl dé(ﬁn crorgéeql?gﬁag ngglc%?hlgglagfgﬂﬁcé asnagalptngprrlatté 1%?‘ Ihdu%l %}got?igsbul in
pol ypepsteledeng)n‘ransfﬂrﬁfaﬁet or e[rﬂ[ﬂﬂfﬂzﬂik(ﬂﬂ@gaﬁsl m@dingrthadéslﬂaddyquaueése|11¢ a@cﬁtldm is a
hybri dona produced by gobtaining a B cell froman_animal inmunized with the
ant i gerogel yastosy and trdsfectedseh dinpy with nuptipl ghepies! EaSeTIptRN Ut sgnagEed by a

nucl ei I

muni SSqcan: akeP Go PRl L LATKR (REprRest PR o DO PR ESIdn BErkdics . s
is al |[lﬂ|0:15§l] of s:ﬂrehloemblllemsedatmpded@elﬁ&rmﬂmptlﬂﬁruseﬁuanpﬂhe invehtiaugly phage

di spl | P leotid dj t] t ,
var s abl s FGg oA i et CaTRET R e Mt Ehaer ehm PRESTE. pe
identi fMﬁﬁlmQNEs%El%HﬂiMéﬂllﬁtﬁ@@@EHHe(Slgﬁh‘%hRﬁMm%@O'(@1%11{21 %&%Tmceemm&i

encoding an entire variable region of i mmunogl obul i n pol ypepti de nay be
det er milrglt's M@dveveﬁ(DMEM\)u Slgms)rﬁretsmltwlﬁ ﬂoe celtiegathehosd celbq lrendsktion byy af

ortio Y bIe i on rtion
Sequendrhefie Eoftud B S ny%l: BER:% LhR JRASHEE AR SR H080k o
al . (1989)(1940)e0\. @hitchi N&l agm#xohab@mgm W, 93717de; 4,560,655 08 5,18014d9Spr i ng

Har bor Press, and San . et al. (1977) Proc. Nat|’. Acad. Sci .
A- 1586-WMBOPERAAD m&? Qh%@P@S Bepnd Re oM 29985 may be wed ay qultsg evdayey,
whi ch i
v o e B LROIRN S BBt R SRSl o CONRRL LR dBcREaang St
geneﬁ rolw RS rs (Silch @Llnﬁll(hh% ﬂraﬁﬁfdrﬁn,rﬁ&@ldcmﬂ%ra\bihefattt)r)dﬁiltfe I(mrch@?] s%i:ﬁ_m?ndl ng
on the region sequence i) the gernlin se t usa of the ri doma

i mmnogﬂhﬁ}s i ¢l egmyeé&qsael @pﬁ@ha%ﬁﬁfg) toyéfe g envdeniides (Burhys and
(i)t j o i i nel udi ng
SequencogTERHGRTHAADS, QRRRYLAN qg%%ﬁ’?%%% 2&1 %{*kﬁ?ﬂg%eé%&s?@%e#&@? »

mut at i dhorghiie csmpbmeisonfsualmme&g{ gtfinal congemeatdas irethe enitioh@idratingen and t he
Nat i onal Center for Biotechnol ogy Information, National Library of

Medi ci rEBUCORRPT Yhedui YAkt CReIEE SOWES. 1 qther I]Bé?s%'é’dapplﬁmentf ovY4bpibsdndudy DNA
can be on
Voot or < BB b Rl e R R S e TR RS O s
produc&oanDn@ghdnwnmmp@noneqﬁlah@ﬂdﬂd&cMctMBe@yﬂmhssﬂseohmmuhohbwndﬂ

ant i bodi t he reconblna host ¢ eco n roducti on of

o bodeBRicf dor P R B e P gereS b g oraTa A el o bperanl y 11 nked
when it 0'03 SBH acectjﬁd?lt&lltﬁnflg'ﬁfetﬁo@{‘@bllls regk ?écbﬁﬂBﬁﬂthdMqSébnﬁ@@M‘S‘é @Hﬁée@l' c acid
sequence For exanple for a presequence or secretory Ieader I's

oper abliytradeHkledyt io tlDN@erfnbasnac mcy,pnphned@y pdcrdted ingo e presisgedf e Iml}m‘eepdfot ein
t hat part|C| a the secretion of .th t de mot er
ennancarch & BEbfien o aadfRt e o al FoBEReh e G Ml B Y seep
transcrth@parfibulefe debs, saBERBEG]Q0r B/sEd ﬁ@gxﬁefﬁs b$ ARG Sfok exansplenfyr abl'y
linked to a coding sequence if it is p05|t|oned so as to facilitate

t r ans| scngiugatener altrafiltrasioar abl y 1inked neans that the DNA sequences being
| i nked are contiguous, and, in the case of a secretory |eader, contiguous
and in readi ng phase. However, enhancers do not have to be contiguous.
Linking is acconplished by ligation at convenient restriction sites. If
such sites do not exist, the synthetic oligonucl eotide adaptors or |inkers
are used in accordance with conventional practice.



[ 00148] Many vectors are known in the art. Vector conponents may include one
or nor eAdP8¢NeOfIT owi ng: a signal sequence (that may, for exanple, direct
secr et i orwoRotdei@at i body; e.g., PCT/US2011/047289
ATGGACAT GAGGGT GCCCGCTCAGCTCCTGEECCTCCTGETGCTGT GGCTGAGAGGT GCGCGCTGTH SEQ |1 D
NG 9, which encodes the VK-1 signal peptide sequence
MDVRVPAQLLGLLLLW RGARCH SEQ I D NGO 10), an origin of replication, one or
nore sql kye , ; bi otic or

ot hor - QBaS6Le; ran SuitPEepidiedl AiBben! ol (EIARR A uEER Eb AL D DLl v

criti cdiydrmdytap&ﬂte&hrmﬁatag;raphyabhteon or ahlvm axeblingp chamatodraphyeor plctmaily, a

pr onot er a transErlptl F termn tlon sequence, all of mhlch re well

known ﬁﬁﬁft‘lﬁé PRatoRERRYGSER the apligen 9 HH%TGS%% rIgH A eLPROfRR CAS@nGH iR used

i nt er changgaplofeiadedl e SUER dﬂﬁ"ﬁf}f ?ﬂﬁ&h?ﬂﬁt ﬂl‘%ﬁl‘ﬁb BolyREptHAS aRr &Q@d"éfn human
Transformants and transforne s 1nclude the primary A-1586- WO PCT WO

2012/ 041648 RCT4 bS2F chad4 TRIBIMarkig al., b dbnjrempl. dddth. @hd- 13Ul P8F)e Proein Ged
therefromwth er_of t nsfers derstood
hat - arreaagaRy e R Ry S d a il EARS p Rl et

del i ber@ys)PrThcRaAMLEd RAfch ik afih RN Sigarldik afthchRl 2OBBY oftAbgdioye bhhﬁh&arre
function or biological activity as screened for in the originally

t r ansf gpsteecscEd pvaalablei Merhaneenlly [sobionpEgenmich ey corveled epreglassor ude

pr okar y eﬁ%tgcet%g&kiinyﬁgetpﬁqeg@ gllﬁ? 'f'&r%%&t f?ovg ?atés an&Fs)E&l%} d%&%esging 931 fh%n can b?

i ncl udé) eri a I ve® or an sSns,

exanpl exchinéEwahagigtd. wm@t@qﬁ@teaﬁcoﬁﬁﬁﬁsg a cﬁ i3adon®ig the Eake%tlﬂd ABX™resin
Ent erobacter, Erwnia Klebsiella, Proteus Sal nonella, e.g., Salnonella

t yphi rn(ﬂuTuﬁakelsé?hﬂbmbarg,éI h)is u%ﬁukﬁnrfmanﬁaaft@@s@élwstecmdu@fpgpwean as well as
Baci || '(‘ﬁm?ldg ngs%kgas gtﬁgﬁdllr?:resmﬁ%%og Réve?sg ge]olr{ chr ?t%?o%gﬁg Sﬁ@?’ GE

St rept onyces 'such ‘as anent ous yeas

sui t abl a@dcahmm@m@mfa& PER§Hia6ion BRHl® Jolsiblealpaitinas th@@hﬁb&ﬁitbdﬁ%@l%red
anti bodi es. Saccharonyces cerevjsiae, or conmpp baker's é;east is the nost
Corn'mnl[yoll§gh a elal: e (A UTR @11 260\ \...l.l;g...L' EL‘S aYa%a¥ols a0 "A.u: Al -“ a nunber

of Oit h?a'hn%’_dr%@sr aCBﬁRﬁr?c' rﬁémoc?&ﬁbéﬁt{b%'d{& 1ﬁrv$hl§9 i hé(blé‘g&i&ﬁﬁlhseoﬁa{%ggﬁtef ul

herein pastoris, osacchar onmyces po
Kl uvvermonocesal Afaibodywea; fu(éalrtd ihdaan Iommm dedomaineean & ghiguwatod pang standesda;

Schwanni onyces such.ag Schwan OCCI d il ame us fungi
such arogdyres kngip g5 6, Ct o 1%3@%‘3@?1{51&1‘10 Bl @gﬁm us
host s SMGEC@%S Moﬁb’e%ﬂt@% B"i’tﬂgngA‘DOHfagﬁ rWlth[ Q424 CHRS int F&lctch Iﬁ@rﬁaﬁlp Q’roc Natl.

expression of glycosylated antibodi es can be derived fromnulti cel lul ar
or gani shed. EaaEﬁSAe&l 684i-08%, pad Brvbiaged, Gs Li.ret hudetyst Ahd, 64Ach40n$EBH))cel | s.

\ t d i ant d

nsect METE: BoRTLifes oD EReidroahihuies SrPRIRRErMIRE ST 1o
Aedes af@YMumah S tLAmpléesieq) ngiamig @Gk Wdn-HOBSA CbinBlom RSP Bk Ind@ining

mel anogast eréf ruitfly and Bo nori have been identified. A variety of

viral dJegiahh€CPly) OtHﬁQa@]g‘ﬁl@@It fr@mewprksqx@wowamsre%m (Ppporess Irgferodid iasheart as g.

N L e e

r econblbmnctlommgiuhém@m}od hpadn pepiurthes by irdptddedichgofant fagersiduesiapgodesot ei ns,
e.g., antibodies and antibody fragments from such cells has becone routine
pr ocedufBrregiasheart a5 "Yrasetiie " hana Mo Y Heselcgier mopihygan granceqic essilugaits t er

parmst er e B S R R ik AT ok G B i Ao, ™ e
77 42 JaﬁitlbchBﬂml)cturmmﬂ(fkyhlkalﬂhne@fcﬁvﬂaniunngemclan§e@r erpdJdmes 5MAQ Na@@S37]:520 CC
ar oui b 10 (e Ea et ‘M et TSR s TR RO TP RG et g7y

baby hatys @y ke, q%k@zg % gﬁ%t élO)SmeHPé@?) YAt Bk (S SPa(dT
Mat her, Biol. Reprod. 23: 51 (1980 monkey ki dney cel'ls ATCC

A- 1586 M@epclmm@ 26ﬂ29@2&6h®9¢’ﬂ7a@8@0h@@4h@8@n01 31(3) 169 217 (1994); and
Kettleborough, C.A. et al., Protein Eng. 4(7):773 83 (1991); Co, M. S., et al. (1994), J. Immunol.
152, 2968-2976); Studnicka et al. Protein Engineering 7: 805-814 (1994); each of which is

incorporated herein by reference in its entirety.



- 44 - CCL 70); African green nonkey kidney cells (VERO 76, ATCC CRL-1587);
human cerlvReAVYOdHrti noma cells (HELA, ATCC CCL 2); canine kidney cells
(MDCK, AMG200U028643; buffalo rat liver cells (BRL 3A, APCTUSERM104789; human
l ung cells (W38, ATCC CCL 75); human-kepatona cells (Hep &, HB 8065);
nouse manmmary tunor (MMI 060562, ATCC CCL51); TRl cells (Mather et al.,
Annal s N Y Acad. Sci. 383: 44-68 (1982)); MRC 5 cells or FS4 cells; or
nannall | o f fected
w tn tHOOARD e Gas BFnbE prh AL Bale R o AR L AR R ot
pol ypemmbledy s(elqnﬁicadm bgmant hgem-hke) domgxapipbt, by 0b), gra:ﬁtmg tleesnamAlunodi es) and
are cultured in %4ent|0nal nthh§R nedl nodi fi ed ppropriate for
i nduci rf§ SR deeaPdg 15g1ops & Sh i Bumg ffa%‘wm § OE‘lﬁtémgré%l@g (a
encodi Qﬂoée@?r&*@i?édrtﬁ% ﬁ%%@d&%%laniz%%aﬂl utgh@@DK‘QPéﬁ VP& @) ﬁa@é@@anhh%ﬂ%f ected
cell Iines wth nultiple copies of transcription unlts Separ at ed
sel ect iopgrammklarmay mrphlretdomahmss byt "gkaking" ﬂte;m wiik aémmaasléqe(snrfwe by

uce the

| tid 4] The . h | |
D bR Bf thefit AP T Reo S et €08 db LSS epeerig®iori L PORIRE i
Comer GeRllcY nd¥-diuhml laghinesdid r&WRbs ﬁﬁbe"iﬂﬁﬂeﬂluﬁﬂag 6a3e@ 6R pachMesith@l 1iksgRBY bal

Medium ((MEM), (Sigma), RPM -1640 é , and Dul becco's Mdified Ea Ie S
Medi um RetRVENE usalgtm}l “binding of anitbody ﬁ‘@lﬂct@rﬁlaﬂd its higelihped if@fsltmf@‘élqg@mclth

o) i, Pt Sl REnISH A5FLER (1086 Mbs B Gt g Y Babs, BEATS
4, 767, H46554 85T (BA), ModRin TR2O1 %&6%6&501 oK 2RSS0V HERIAQIB0; VIO

87/ 00195; or U.S.  Patent be used ture media for
t he hostcigus 239: a3y 150 (@ H%%)eP%Pém Mﬂﬁsf Iﬁlén@ua%r‘%?ré% @c?%)s Pﬁé@esMaky with
h =Yelol t he

cp! dor e a2 PO, Rl kR GBI Rin ERE DT ST b (1901
nagnesKEnnMe&detmhc@%ﬂaIb)mnhmbf @63, 0680765 SHEBE‘S)I ct sluBtotot Edemedrsngch as

adenosi n ntibiotics s.CGent a ci nTM drug), trace
ol ot QS Hai A ehich bichns oRiopttn b Bdu AR I E SLEREAEY | na
concentpdikons i %ﬁtﬁ%di’é‘s‘éﬁ&ﬁﬁ% 13 pfcﬂﬁgé%i)usn?g"'@arﬁééiﬁé)éﬁnﬁ[s A RAdhyal ent
energy source. Any other necessary supplenents nay al so be included at

appr oprandogenoonizentnegoois produtction ahdlansengimosnad taocaniis bumki ihednéglobm art .

or et ouy TOEeR A HeEn e o R Radret Sar ahtlah o AL FRF et e oo

appar enfisdiése fignsgbsic AfintdlyhSkid 4 Benai Id 15am wheihakd Mﬁ@lalsmlﬂouFfdagcé he host
cells, the reconbi nant pol ypepti de can be produced intracellularly, in the

per i pl denstiongkrndegenous immapesigbume dae &the inastivatonas ¢ndesenpys hagwy and light

pol ypep S i's

pr oduce%llalq161 ?1a§7g{3|93?5(f7?§,§ﬂé§1 %glbfg?gr{g%{ g%elg{lglﬁ ﬁ%el&sger Wg%eﬁ%ggo%ﬁ;%% eblft her
host cehbwmting ahysathnt ragomsRtts an nrﬁmmﬂgmedzherfeﬁfthemjmwees Haye pématel dougaiiti on
or ultrafiltration. A-1586-WO PCT WO 2012/ 021648PCT/ US2011/ 047289 - 45 -

[ 00156]386/0& Neriahdee2ims gidi Werag ey eaEn A M BENpRlPPY e caSNELC £ exanpl e,
hydr oxy, by t or
o et o A B B e D RO g s AR hpelrpaly

pr ot ei rlnlﬁleOgbibOhE lavuGiress mamned fsuol tytol replacedall éiropation 8f thacolreant saedamacble

purify proteips that i.n ol ypepti r ased on hu
heavy RPRE Rimasiegetidiods TolBRfi R o PR Eed ot nols Temes sy By o n
Gis raeUMmBidedndcayaidd Endag@%sllg%d BE® ﬁ%@ﬂoﬁa@huﬁﬂﬂ?@lo)é? USupstering! .. EMBO
J. 5: 15671575 (1986)). The matrix to which the affinity ligand is attached
i s nost3.PFXE8 @gé@&@s octhods obmaking itansgeowsmige en ahish| thhimece Ivkctndnzomiup y
stabl e ,matrices as contr ol 1{‘%}1 gbf

pol y( stiyFEhey ﬁﬁ‘,‘f%’i?é??ﬁé‘ﬂ&x%%ﬁn% U mf“?%‘\%CP%?PB%m%ﬂHe ShdPter
pr OCESSdeﬁQgénlefE&ﬁ)nﬁtaﬁﬁeg&@m be achi eved with agarose. Were the protein

onpri ses CH 3 donain, the Bakerbond ABXTnresin (J. T. Baker,
Pm | 1i J98d 63] N. JJying & tramseenic antnal dasaribed abevenan TRRBRC KCaRMSF erIbke preduced
pr ot ei
B ot SRasicerE e GhCHIRAR, SRR NFERIRhE il Un LERIRNAR ARFEE i,
possi bIaaddlemamqjm@oemybh@orﬁastthﬁ@dyretedennmlw@nﬁ)doclbﬁ)élhﬁﬂl];daia:srrer| c,
Humani zed, Human Engi neeredTM , Xenon use§< cIonaI ant i bodi es.
Chi ner il @%@8@5‘?”%@2%@%’6?@% and the plkeHe H%W%m BteandprgdissiiAs of a
rodent nonocl onal antibody are fused to human constant Ig domains, can be
generated using standard procedures known in the art (See Mdirrison, S. L.,
et al. (1984) Chineric Human Anti body Mol ecul es; Muse Antigen Binding
Donmai ns with Human Constant Regi on Domai ns, Proc. Natl. Acad. Sci. USA 81,
6841- 6855; and, Boulianne, G L., et al, Nature 312, 643-646 . (1984)). A



WD 2012/ 021648PCT/ US2011/ 047289 - 46 - [00158] A nunber of techni ques have
been desdbRGAGOROT humani zi ng or nodi fyi ng anti body sequence to be nore
human- | i ke 2bvo2esdanpl e, by (1) grafting the non-human ECFAISeNMEO8Z89 t y
determ ning regions (CDRs) onto a hunmamg7franmewor k and constant region (a
process referred to in the art as humani zi ng t hrough "CDR grafting”) or (2)
transplanting the entire non-human vari abl e domai ns, but "cl oaki ng" them

with a gﬁﬂﬁﬁk f (B,cPr ocess
referre tolﬁhbgﬁg%g{&éﬁﬁﬂéééﬁﬁg I ng ofggﬁéy%%%?f“ﬁ%gaggfﬁkt d non- human
ani no asonbeiemsl audedice chebaosted farrthnabibgsiednlobit eastutratisé thudidogickekiinood of
participating in i gen- bi ndi n anti.body str re and i I|k | i hgod
for i mAim @%ﬁlio&cﬁf}e%%ggp the C@Hespgaﬁ%eg PEycigy ; gee Rlsg kbR & ob 1%2% Nathdey 3
Morri sagy; %S&l 90:29% 13Q99jyajakobcﬁﬁ%($t alS(Nature%JBa@ #5852 %{l@ﬁﬁgf@g%%nhéﬁﬁé)al

Morrison and Oi Ver hoe ., Sci ence
239: 153cat HBBNNLOBSY:33 PEIBArV ek etal., INnmﬁeneZHSzﬂ% 1@@&1?91799md URBaBhtahio.

Prot oi - g O oalrS kgt 537 35030 68 Pfad S 307! ldamPadt Apudiisr. 152,
2968- ZW@)zooﬁbltmwk@ ﬂ%@hm@ﬂ 8bA NENEAER30092 185 dBR2i1H8Y thefhbd for;biRarh of

which is incorporated herein reference in its entirety.

[ 00159]thprithia wspasan ohpsenimel i@rtb@ld@ser@d@mtw tHupggatibedighmasilalotbsat  have
no endo t I ont ai n human
e gq%ﬁgr‘a’féﬁ Byl Ocﬁ%g% %%!Jeh% &118‘?%% U §”Pa%rh€'o§as%6ﬁh%%%§§ 2?9*2?55)‘3 e 1ee
(1997)HOIQB1$Xanph&mdwwb&&m£ﬁ@98vﬂ%ﬁ&kﬁ@ﬁ&i&ﬂﬁmﬁgenlc ani mal s having a
human I% | ocus wherein the ani mal s do not produce functional endogenous

i munodP8882i ns dthe depclopmeptpideshpaloiss f@fﬂl@ﬂ%@@@ﬁ%@@%&@ﬁy BREN chai n
| oci . \’éﬁ?ngéldr%% &L Al R ALSL) OFRS chddiRg 9&%&1 %%nr%h{s%ttﬁe %m'ommhmm
capabl e o nti'ng an i ne response t nogen, erein

ant i bod:ae&nbphegeph[asr}m\ed@bmmﬂwnmeamﬂoo gen/eaattn@tiimane@rivaé antaimdlaslh@hegm t he

endogenpus i munogl obul i n_encodi g t uted ate WO
061 304 b EERaLe] Foe o Boger el tr@Pl oo Ey eTitksthsdal £y d fgbtde%

I Munogt ARWARIKbASUSKI Prod. NEIMRE ad. §MCUS%S 87%45(?—@1153@@9%} c&h JF vaRER ison of
the constant or vari able region to forma nodified antibody ol ecule. WD

94/ 02602capsisieddercimbyrdienage imatneatiicin Nosangibhdies prpdieraldryi phage cI:Cbmio@enous
g loci_and funct US Pate dIS ses
ot hoa< b PR PR Esn AR iefine i matlsoh et Reohd AH et AB YL

chai ns, la@&fRIR FeSions) EFOISMAHSIINILNBYImdlddLidd Uyasieof eRIBIrAtsEiBg Die or
nore xenogenei c constant regions. [00160] Using a transgenic anina

descr i Heagmemean bgsnginperaé citles ga semplete Hdibpdissl fredpicosion semapmaliamedlisgeni ¢
nol ecul I | . and
used t &g Bae R0 AR R LI oh R R ST Bl G A0 I et

ant i bodug&ionl mmuni zati on protocols, adjuvants, and the |ike are known in

the art, and are used in.  A-1586-WO PCI WO 2012/ 021648PCT/ US2011/.047289 -47
- i murd®9468bn onypﬁ@MYesbsﬁﬂf@gnksnf ManSybimnd ligbtein 6V inbskefi anlinodips $ip

96/ 337%@%arrﬂr%1§’ut D fdmeﬁ@wcp&@i&a rmnﬁ i} &sthisifachRAl pthlag% %Wil ¥afn%s

i nhi bit ogli cal acti |ty or physio ect of
t he corwlaslpoandihngbpsdtachior Beeirgd toa phatkaibaonantigenet Thel antib&yofragriNattd areAcad.

Sci. USA, 90:2551 (1993). Jakoboyi ts 62: 255- 258 (1993);

Br uggeret’fﬁ’f?ﬁseéitone{[% f) SHERGE, f %fﬂon?%gﬁ of E@%ﬂﬂ tl&?éﬁfgéf‘zthSPE%ﬁe confguping
Genet .

5. 589, 3600 CF %ﬁ&%gégé*ﬁ?%ﬁg%%% Botenadl 521 B6iSs dFsbentc b
2002019921d5 of antigenriinding angys-aroplificstione pracrfiuxOEG0GbPIRBI2d detbodyekagrentods
for biasin ne re se of.a anl to the desired epitope. Hunman
ot i boapeafniol Tt SNGE LERRRAREHRE MM AHIERY hotivatoa B cell b (epe U S
Pat. NJ80184967, FHigandphy 28nad can[ DU N AN HOehpreucadsictht aimbyizaaas

di spl ay techni ques [00162]The devel opnent of technol ogi es for making

r eper t dPAXYE mymoglepdaptibedies. Kutadn' saided beastioge hes Jeases, Ehe- eidpl ay of the

d h
orovt it ssifiiey [EA05005 (DAL Tt Wil AE A aln AR UMD, MM GRICTE: s
di spl ayntibodiesmrichiisplayed én gomblawmrweh adliman VIGhOhaln/26rdsy, MudCak fresuttinget  al .

WO 92/01047, and Caton and Ko ki, Proc. Sci .. USA,

87: 6450 gﬂéf a@ilg%y may g bers efwe Hvifhsantiger Egjaalpéa? ?f@grﬁerﬁﬁh%%m@ﬁ@és n
its entirety. The anti bodi es produced by phage technol ogy are usually
produced as antigen binding fragnents, e.g. Fv or Fab fragnents, in
bacteria and thus | ack effector functions. Effector functions can be

i ntroduced by one of two strategies: The fragnents can be engi neered either
into conplete antibodies for expression in mamalian ceIIs or |nto

Y




separately cloned by PCR and reconbi ned randomy in conbinatorial phage

di spl ayA{l686-AYOdY, T whi ch can then be selected for binding to a particul ar
anti gen. Wheomnidedy fragnments are expressed on the ph&ge/tseetfiagesy and
selection of Fv or Fab (and therefore-uRe phage containing the DNA encodi ng
the anti body fragnent) by antigen binding is acconplished through several
rounds of antigen binding and re-anplification, a procedure terned panning
Anti bo i

sl at amPpBATE GuAEAgoR, Sabeckin BTl aEoR B0 VERTRAR chihdk with
for the humank&abgroemt dibrarp.dehiction nbtleoesaltirpnitirbgdii@ds egatlyduntagHated

| ection" J et al /T | 2, 899- 1994
T SR TN WA VO K B A R
i n comypal. HﬂﬁlaWhﬁthrﬁs k@é@af‘m ek&%leCﬁa&)gbnbb&hQE e, R, tfil@l resugidngohybrid

Fab |ibrary hen be selected with antigen he mouse Fd fragnent
therebyMpnksm @leé Mol /B@B%zw@@F(I\P@IZMS/MﬂSe.mlscﬁ/SBszgmdﬁM?QQ@ - 48 -

char ne Greenb RIS S RERCELTE T2gTa 99 dpy e EElEde MU Breckide

resul tidg evbRtiah ¥f MitBodRs @sﬁdzerdeﬂmm RHARY SR8, hmﬁé@&k%ey@ﬁé @b&w@tffulﬁb@lc(sgél res

have been described for derivi human anti bodies fromp e-di sp

| i br ar iRwtonsPeR..fapd BagbaypileC. ‘éﬂﬁﬁ@lmoétﬂalwl -280 (IN9H); aBiio lnt612§7 6381L

1991 : I i3 2.
5. 505, 30t avariyodoR: 47 i HoR: S n it it alon Rd200 042 Eing 51
173- 184w (0D@4DI7; U S. peﬁérttlappllhc&ﬂtlonlnﬁ m%ow(BeV@ablnshedmcbtﬁvglm)Bcaﬁd@‘S
anti bodi es derived from phage display |libraries has becone a _powerful tool

(See Bt NopO.0pt.28 5 SpBateaidNg. 1548 77@ 93 pVatk sy Sareamingdf Phage-Expressed o

s, et ey TGy btan o BRI B ol (B Snu e e R

appl i cd‘t/letdmdmmd 200806908118 7p1A3, ash EIE. @atenbApplQQatlaﬁ)@ﬁbMdoth\B 20630644 77%0.

6, 054, 28 877 293 . Wt ki ns, " Scr eeni

Phage- A EWGE? a0 forsspen g nhrgt CEPT RSP hBULOLK IR a

Bi ol 0gyothNMin Mofé@ﬁﬁ?bgc%ﬁhl%ﬂlft NeAIREEIndD it igfr Al itibd 8 thb&4ndidde and

U.S. Patent Application Publication No. 20030044772 published March 6, 2003

descr i Besdingtiabatsles on asoliéewipog. phage- expressed anti body |ibraries or other
by € d nyolvmglrrrmblllzatlon of the

bi ndi n ul e Y
candi d tgqggﬁdl n 1o 100166] Ct her Enbodi nent's of

~ ¢l L
Ant i geroBileding F%mﬁ&bcn%ov[e %@Z&ﬁ&aﬁtﬁéﬁﬁl c@hp[\i@, a FoHibDEO intROABINESeth
conprise a dE)Bglrtl on of an intact full |ength antibody, preferably an antigen

bi ndi ngingpodpapreieirklyraagintgcroinging or merablc watanty dis ingastiantierydadiingleds

tib
Ron 1 mi g gy M ARRLeiE Rl Rl A TRE s DA IRUREEY NGPRIEL " -,
Fd, dormamp&@bf bmdgodgzdﬁlgmnmﬁmhwm bt Ha b, €% NF dli dognatriegitidody CR)),
fragrrents | e-chai n. anti bodi es (scFv), single chain antibod fragrrents

maxi bodoey! eneff HouidesrminingsawndSDR) dragaishty waglechaingarbedics (seiaayingle
anti bodi %ﬁp an%s ﬁh%‘ﬂetﬁ@ o'a?éat (élgwdl&OQEa%édle% b RRLURS, A %d?e%dhr?e%

i nt rabo I es, ar | nmunophar maceut cal
anti geranhborﬁes; ghdmmmg mcomhnurmt@lnubomesm trfilusliasror prbetleis nintrabaiesehamodddiant i body,

a VHH contain anti bo r mut r derijvative er.eof

Dol y peptTidod i PO ar ey CH U RS 41 Biver O R RIROG FOBLEPECOPHE i s
suf fi cifggibn bﬁbt&ﬁ“ef SImEPEE hiftivodgnd vmc&mﬂmggnﬁsbdyh@r ﬂﬁie‘ﬁﬁ%tdbg@amf%y(:h as a
CDR sequence, as long as the antibody retains the desired biological

acti vi ttherediy et polypapsides thatgrmirin ahlagst I@@orimdaf@gdmnympglebnlmnthfat sauffsrenpfo
whol e ant bodi es or. s esi .z usin i_nant tec noIo i es
o pept il Syttt Slie BT Hkamiyitie il B COR aRaRE <= et §8%% doma n
ant i bocbhtlﬁ%bﬂetaﬁﬁs&ﬁﬁﬁéﬁlreﬁ\ﬁ&m%@&l adlivi CT'\BiIcWaﬁn@éﬂ-erﬁay ﬂ;@ﬁﬂ))du&!‘é’d Bhthe

consists of a VH domain 86- WO | ) ) )
modification of whole antibodies or synthesized de novo using recombinant DNA technologies

or peptide synthesis.
[00168] Additional antibody fragments include a domain antibody (dAb) fragment (Ward
et al., Nature 341:544-546, 1989) which consists of a VH domain.



WD 2012/ 021648PCT/ US2011/047289 - 49 - [ 0 0 1 6 9 ]"Linear antibodies"
conpr i s&-1a8@AVO-KIT t andem Fd segnents (VH -CH1-VH -CH 1) which forma pair
of anti gemokoredi2ng8r egi ons. Li near anti bodi es can be bi gp@diskeia/oer289
nonospeci fic (Zapata et al. Protein Eng9-8:1057-62 (1995)). [00170] A

"m ni body" consisting of scFv fused to CH3 via a peptide |linker (hingeless)
or via an IgG hi nge has been described in Oafsen, et al., Protein Eng Des
Sel. 2 ; 17(: } The er i nt
scFvs ggéaiﬁg tly iai%htl%%ann ? %)est g&ﬁ@:ﬂer gll%(ﬁfrtgadegﬁﬁ? n%y oL @LuI?Hni Q{s}gedﬁk )er
exanpl eyhiblt &derd pdisofedntigbn biad oiget ok gllineerantiby diBesinde b&spSalﬁe@t ion,

17:95-106 (200 nd Po s et al. r | munol ogi cal Met hods,

251: 12§nﬂ13§’§p?c2€%)ﬁ§apat[a§évﬁ%ﬁﬁﬂﬁgfngo$fé ?ﬂéga/”g ai n anti bodi es devoi d of
l'ight qlpgiingjare A‘ahﬁ!rh%dyy c‘aﬁﬁkﬁﬂg d}g;cFv”ﬁ%@dI lACA3 %Pﬁ&béiﬁldefhnﬁé}‘ (HﬁlI §1’ess§l6?h as
nurse sharks, wobbegong sharks and Canel i dae, such as canels, rorredarles

al pac asviam1dG himgs hasTheen alnsdriped ithOhdiengetsil 1 Broitgin Eod e et 808d 8pndgT@)dbdrai n,

t he VH 3domsu n, in these aninals. These anti bodi es form anti gen-bi ndi ng

regi ons-usi ng onI y heavy chain variable region, i.e., these functional
anti bodiogg7afe hormdii®rsadbodeastreBiNdem @J;E'vsfbwaleﬂu}t Reachdd 16Ghe FE rdd2d?
(referred to as "heavy-chain anti bodi es" or "HCAbs' Canel i zed VHH

r epor t edlay imgsaliohelsn, wee, hon emplon Hradgaskscy ak Parteintagineagng, Rgsigncht ai n
hi nge, tlogr@ 58{‘? hf]ﬁldaﬁgwérg‘%{(ala J %%lld erf%\'n?uno%cfa? ![\fe?l]lod\gl_bﬁqni% }35

fragnents are produce 1n’solu roveren
sol ubi [(20g1)and speci f| c b| nd| ng can be obtai ned when frarrevvork resi dues are

altered to be nore VHH | | ke. (See % Rei chman, etal., J | mmunol Methods
1999, 449133133 Funshenal hedyy §s fharpid %lég%ltfc%%arﬁ@aw%bf QesUEHE en

with h'&ﬁaﬁfs'bbaéatbyf aﬁl%ﬁgystugﬁ seﬁurg’é sh(ags\séwgbls)é n %ﬁﬁéﬁﬁe gs%_g[h %9 01) and

possess high st ity in so ut1on rt e |oc emstry 628- 36,
2002) . dvbtehodnfedrrigpe npactsiand llambs. bblok aﬁlgbmbmdgmgmmk reziﬁdedﬂteavsyngléldommnar e
descri bg X%ﬁ{ for. exappl e, . i S. Patent P blicati 2005/ 0136049 and
2005/ 003 Y5 doifgiay by @nirpaly £ Bt BUNPRS TRRBATF ST PAIRGFRIFUSBESNY ke
donai nqlema&haﬁm@aa%h&@gioﬁ At Bt hRctRnar ti¥oMNBRaR IRl HR BEhERY cﬁaﬁayl de a
framework for a long pénetrating |oop structure. [00173] Because'the

vari abl@113db¢mmg1th©fstm¢tereﬁé%1v%/€rcﬂ¢aﬁd1 tcaant 'thowgi-ewuin snttbledies'hai ‘lfk@zﬁbs" QJI |y

functl di ment cu mass o

this: envre 2L VT EoBe D Secoe AR ulse? PeRoIsondin TR En dhaonthin fingEr
Resear atHB4ind 8583 §dmaid ) lacifa TRNORGEHIN | IdIERIH] TRYore ﬁggﬂﬂ@ﬁt@hﬁﬁhlfﬁdﬁm@n
i mmuni zed dromsdary as described in Conrath et al. (Antim crob Agents

Chenpt Hepdugs:in st form, pobimyprovepasge-spoboey agghspecific binding can be obtained

2012/ 0%’3’1@6%%?%&& %E%SMu%ﬁZn?e Rtered? be more VHH-like. (See, e.g., Reichman, etal., J

Immunol Methods 1999, 231:25-38.) Camelized VHH domains have been found to bind to
antigen with high affinity (Desmyter et al., J. Biol. Chem. 276:26285-90, 2001) and possess high
stability in solution (Ewert et al., Biochemistry 41:3628-36, 2002). Methods for generating
antibodies having camelized heavy chains are described in, for example, in U.S. Patent
Publication Nos. 2005/0136049 and 2005/0037421. Alternative scaffolds can be made from
human variable-like domains that more closely match the shark V-NAR scaffold and may
provide a framework for a long penetrating loop structure.

[00173] Because the variable domain of the heavy-chain antibodies is the smallest fully
functional antigen-binding fragment with a molecular mass of only 15 kDa, this entity is referred
to as a nanobody (Cortez-Retamozo et al., Cancer Research 64:2853-57, 2004). A nanobody
library may be generated from an immunized dromedary as described in Conrath et al.,

(Antimicrob Agents Chemother 45: 2807-12, 2001).



[ 00174] Furt her exanpl es of appropriate reconbi nant net hods and exenpl ary
DNA constlbeVEOUEr ul for reconbi nant expression of enbodi nents of antigen
bi ndi ng pvoteizeidag nanmal i an cells, including dineric PCTu$g010/047289t ei ns
("peptibodies”) or chineric inmnoglobgbi-n(light chain + heavy chain)-Fc
heterotriners ("hem bodies"), conjugated to phar macol ogically active toxin
pepti de anal ogs of the invention, are found uin, e.g., Sullivan et al.

Toxin ARy ThragHUL G ASILD b BRROLLARTLIChapds b iy goRh  ToxIn
(Zag'? ?/r g?:;ﬁgfmctsa%ueﬁg]f%geic?gbmam mxpmfmasrgdéfe??ﬂgﬁmre?ms bﬁ/atrt%%e bﬁfam?()pmtoeg?ﬁy(r)ns for
use in rflfwémﬁ{l m&@éwe.@w lle%lﬁ 5@ eeae.@m&pf Ee%%g’ﬁ rm

tech no'lﬁﬂmﬁr%glo%ﬁlup(?]@m I RY h%%hllﬁ?@c Iﬁ@tre‘f:dtﬂme%r %1%9&@1 ‘3340 ]B?gﬁgeﬂqg
synthesis. Solid phase synthesis is the pref erred techni que ot makin

i ndi vi dratmpepigiady asiivctexintpepgde mrelogssf tlmmtzetéfohem‘mfwdrmnmgi S)lilhvmkfrtng

oo LT e dsr bR TRERRREE agtB o SO R b LRGP T SR PES R S L

wel | asThizpgrliié AghitOtrRTt/USN0GoR s P! Mlbtichddy WeioR@YSEBNGiHidHOAE bothl nker
cl eavage conditions, use of scavengers, and ot her aspects of solid phase

pept i denepemmisdihsreishy refereace iadhaii eiseticsre wel | known in the art. (E.g.
Merrifield (1973), Chem Polypeptides, pp. 335-61 (Katsoyannis and
Panayotis eds.); Merrifield (1963), J. Am Chem Soc. 85: 2149; Davis et
al . (199891758 ocﬂgmldésntl 10: 394-414; Stewart and Young (1969), Solid
Phase Peptl de Synthesis; U S. Pat. No. 3,941,763; Finn et al, (1976), The
Prot ei 1904364 ed.Beptide anpnlpreptida pempnsitions dor e infhe nrassrenyvention oph e Biads

3rd e t
Lo 11 onisingrecdmtfnag BNA RASOHO: Gan A iog et ataial fide
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A. G ant WH... Fr eennp Yor k Advanced
Ohent ooh e GEY- S Cn e ol of PARE sisa PaPwas Eors vl s Seimebiyphd
oy Ehdse AheRRIEHARBELinchde fhe 9 BRIREoctM choupS ﬁ‘%?"eﬁié‘ﬁdo“h%?gﬁwgﬁ&“ o
Synt hesis swellzarsdipeqjﬁq promctIBo dadh ,d,qp(ytectﬁm rea@pmi qegditions dinker, cl4988; conflitens,
Practice o hesi oda szk odanszk
ehact ! G PhokrBlishy 4 ShEEh e hRuG iy rut SHGY S RERE RS
Ceor 9 Thd1 ErRR WEIn| tRart. St(Etgt gaé&hﬁeiae(rlw%yChé&%lypd@ﬁa@s §9I 335- @h@é@sdﬁe@mg de

Synt hesis, A Practi cal Chan and D. Wite, Oxford

Press, @d@gnaxgtisgds. }?ll\éfPfﬂﬁeléit(l%@); J. dymt Plean.cSopet:i2d 82 Davitatenl (§9@| de, 1990,
77 L5t S AT P UL SR

2012/ ON&43PCTT/ISR N bt B4 71288),-Thd Proteine(:eﬂteld\oez ¢OFRO3; dniddriekedn d¢ral. i(&976)see,
Sullivan et al Toxi n Pe% ti de Therapeutic Agents, U52007/ 0071764 and

sull | v akhedtrotgins (Gragdir: peyride F@?%{belﬁﬁoep%@é%&gemc Porhesisddrd Boisigaal. W
publ i shed.as.\ip 9RF/ RIRI2ds. %hr"\g %h %EM%@C‘N ﬁ&n*&%ﬁbg‘ 2@§!?,i e

reference In their entiréties ers 00178 I nker'
nmoi et y""'Syathetis Beptidas, e’rUIsafsgénabé yGhe\r é}rmt Eet B H. Fmemabﬂo(:oglpa:@l New York,

Co an Mol 90 Adsrinarar B hsidhapor ferbidiay & SPhd bt RGEDI obultn He
or i mMuIRakiaBut W B.GRhet mnggﬂlﬁmlehm e, meﬂ)l\/lcl()rﬁe%érﬁtﬁﬁl\/{ R IR des, and

i nventive cornposition, which ['i nker nD|ety coval entIy i or conJugates
t he polfﬂ'#ép‘iandle, Tdvaidvancedridtcntechrd P2k (iPEneples heReside SJm)thesly, 2niedy” W ef ul

Rt | RS SoRa SRy Rg; iR PR of Pl ey e Mine ent s,

US 200 B&M7AIkG4ndA. BbaenpkeIRRG 8pahg@Werladghk®r4; nBiotdcying Grédps,"qoponent s or
reagents enpl Oéed in the present invention is optional. Wen present, the

| i nker 'fsocenskd. &4l @prgﬁlm@me Veslagoytuggart, iGeamanys 1194 "FmogSolid Phasa Repiide y as a
acer 0 n n of

spacer SIRSE NiBych A BATREL (i SRF BTDAGHRESARTIUBAM AL, BT H B0, of

[00179]F1Iélds etralespntthetm Bepitidesi st Us¢rsdGnkiye, t1I990f77|—183\)4 Aor Rixhopd-@splastifch are

not intended to be limting in an :
synt egc and purlfllcatrpon methods knov}J/n ¥1\{at e art, wh/Pl? are applicable to making the



[ 00180] Exanpl e 1: Screening Assay for Neutralizing Antibodi es agai nst

KW 0761A-1p8G-VBQIPKHE KW 0761 (al so known as "noganul i zumab" or "AMG 761")
t her apeutwo 2drag31648 devel opnment is a hunmani zed |1 gGlL ant iPCCTR401a/087280dy
whi ch functions through the nechani sm-@fi -anti body dependent cell -nedi at ed
cytotoxicity (ADCC) in vivo. (Ishii et al., Defucosylated Humani zed

Anti - CCR4 Monocl onal Anti body KWO0761 as a Novel | nmunot herapeutic Agent

for Ad = - ' i N - : -31
(2010) gl S B R AR R Sl RS PoER SRSt afaeR )

t her eofUS2087RAT &Ti4 dval. Sufliwddt AD4)axim ReptdicUitherpaatse Agertth @ TUTBR0ICCIRL 831,
chenoki ne .recep target cell and. human FCQyRI1|a (CDl6a n the

of f ect GRBLIH i@éé%ﬁé@gg‘%@ DGV ER et iogpPorec il an by reeToncs Inghiiar get
cel I . V¥pgnxel oped an enbodi nent of the dual function target binding assay

for the detection of neutralizing antibodies (NAb) against KWO0761 by
utilizil0§1fAé nvBluiekest r ocheni | umi nescence (ECL) detection nethod. Figure 1

shows tic, cepresentation . A,1586- PCI V\O .

20527 03 1RIEBET) L 6T 2B B o R B migHR Y Sprimasiervet i ve
assay, ‘tﬂ@l_ogf_éb]ﬂl}i' Qdé%%{dbl%%pﬁ’d%_ﬂ Q€ hbm@emniyl Bighnic @Ry thait c&RIMNtlyeotind tdMf 0761)
that specifically binds a biotinylated target protein of interest ?e. % ,
CCR4) , aamido poid refeduscafiamglyinsntideashiaz (e et inpaiogtpbiuhn M (serr igrmepsisibalin L
[00182] Br.j ef | Lot hi hodi f - €S iLpvention, a r ion
it ur ST aio it 7 8o SERPUARR g B AR S o B O B8 gy REh
KW 076 Icovhlshily joiris alconjuReksithe pylyakptid ddhainio zadthAninb iR Mdnichlanaikty .

Anti body KW0761 as_a Novel | mungt herapeutic Agent for Adult T-cell .
LeukeniMprexwishd paptidyl pad sen-repiklybinlmaes egkapwin theswipamd manpargydesasiied i 5 et
al., H A fted ' : ' q?ﬂﬁﬁ : t
No. 7, 4,1 11 ,Hg%ﬁsegfﬁﬁnll% gg{rr% e te gﬂ%rgﬁ?%lsc?g%%t%n a pf)qot]gg%f%‘e%#?%ﬁ@of a
t ar get qiroy énker(neoigty,in ItheodanpofGiRg opepiemdecmployedyait tby prescrd dithedtidbmis optional.
streptayidin-coated wells in.a plate (e.qg.,..a 96-well streptayidincoated
ol at 6. Whes Bt e shemic Bud s sl ens T et PTG S bR

MD) . Afth @bsitiBe jbiaacdinedt, & optifise ?&séﬂﬁﬁ}ﬂﬂ?ﬁr%@siﬁ@n bhendPhudt§onal RGN AL € 1S
washed before the addition of polyhistidine-tagged reconbi nant human

FCyRI | Irglati@Dicser)e, orfradre othed fungtipmed ma¢ticon wi t h an anti - pol yhi sti di ne nouse

nmonocl I tib ;._anti-polvhistidine nocl onal antibody froma

it or D128 e BelBLoR BRI (S SRR 25 Ronil et P e af Fdhaed to

el ect r aghgnithbm agseence (ECL) signal is generated with the addition of
Sul f o- TAGTm | abel ed goat anti-nouse anti body (MSD catal og # R32AC- 1;

| abel ed anti body froma different animal species can also be used, if
convenient, as long as the anti body specifically reacts with the

anti - pol yhi stidine anti body that is used) and Read Buffer T obtained from
MSD (MBD catal og # RIO2TC-1). Fi gur eEXASRIVIES a fl owchart of assay net hod
steps in this enbodi nent of the invention. If the serum sanple contains

neutralizing anti bodi es against the 1gG target antibody, the 1gG target
ant i body WO180dot pExample It ScrschimgAssanior Negtralizimoantibedies apainshKW-0261

capt ur he %%a_g' [ I » .ow ECL
si gnal e[u%éﬁgé er atsfé% I'n ?163 %&é%@é\‘gg a%f&wlfzﬁﬁ%ﬁeogggﬁgzgﬁ It]Ke[:&ad):%uJEathhi gh
ECL si gitag in devgpaicat sd hetairseé [§heacti-0fR4sangibbéy tvaichduhdioas throwihethbet ween
the biotin-CCR4 peptide and the histidine tagged reconbi nant. hunan FCyRI Il a
(CD16a)methamtSWé)f§‘8€ idﬁ@el&%egégﬁlk-wa‘ihe@éém%mm(é*sl%%)emdqu\ﬂﬁgl} ctHen a
confir R i b ¥ einis
recomﬁﬁ%&yﬁg%%%T%%%%eﬁﬁ%g Aséglg@n ?gﬁ%ggﬁ . Obr%léﬁ??ﬁ%?ﬁ %glagéelt ai l ed assay
pr ot ocdmmawtlearpeued Agatt: fod Ad@St Teqelldviulemiadganganve CligicahCancebResehitchplobat e

MSD cat 18A- 1, s, Scal i Scovery. i thersburg, M) wer ch
bl ocked e (8BD;hisF: ela fup i Cepiiantbed oS Ra M b e e
[PH 7. Tpat&ht No_ 7 BEBT)4). Oﬁhéﬁﬁg%iﬁdﬂmﬂeﬂi{ﬁﬁa}h@m cHerdRIAY ¥ IptHION RS tAEEUM
al bum n Ll"BSA"]) for each wel'l for at least 1 hour at anbient tengerature
t o ensuwcd aad byman ECYRHGK (G111 G on itlee efdctos celBl ds kiresyltiihg elffscidoerd] sableltohger

t han an, hour , i nyeni en as, |l png as... A;1586-\) CT .

2012/ odterE S RET st e AT o AR BElE o P asmntor e

I nvent i deecass ayn@iralibiag Ao dkayNAD) agiebt ISWUWETR byasitethgaRe ®ISM t h

200i ut/wel | DPBS after bl ocking. The assay buffer chosen was m nus cal ci um
or magridiigahamidiinesssnceBdy deteetirsmetiod aFigyis] shavspichpapiieiepeseration
interfere with the inventive assay.




2. Reaction mxture (50iut/well) was prepared containing |1gGtarget

ant i body-1K8¢-8v@P{PL0 ng/m final concn.), serumsanple (10% (v/v) final
concn), awo 2bi2aRic#8CCR4 pepti de conjugate (80 ng/nt fin&CTASREIN0Y72BN assay
buffer, with volunmes adjusted to suffiige-for the desired nunber of wells to
whi ch the reaction m xture needs to be transferred in step 3 below. (a)
The serum sanple: 10 iut of 50% (v/v) serumsanple + 30 iut of 34

ng/ m.- 7 i: i N fer . 1 . | es
nore al Yot ot finiRR Rl Ricongbiy ARt TG ERRRE ThiP, O,
nor mal (dgnddW}076'1 PHSt speoificailybaid§ a biotiBy bredch@aeprowim of inerest (ongCCBUaRdd  NY)
+ 30iut, a s%é. buffer; .or g control: 10i uf of 50% (v/v) PHS + 30iut of 34
ng/ mL K ingineraipinganibedies 4 $&ym sgplepr control : 10i ut of 50% ( v/ v)
PHS DI 94 LN asitdm O GTEdnBhBRdY i Aokl i BilopkiHQEedn RAINE] Rakyist ock
at concn of 1.02 ng/nt stored at -70C) + 30iut of 34 ng/nL KWO0761 dil uted
i n assdhe kaif fasget amitbadlyi(the therapeie (g . .cofK WHE G1nlshhet el ,dftgosyletedr t he

| | shed onbi i i th | val f
bt or PRE e arapEE P bopasiont ArSBE Rubiatlar s Pt et TRu g Agn
V- bot t agt pahly Fr Myl @REmRY BBy Winid) OIRdar ehves Raldand 691 530-B011010% Shithak: es)
at anbi ent tenperature, after which: (c) The biotin-CCR4 pepti de conj ugat e

(10i ut 3b$ Hygwn §d)RerdicdanHbatradgapbodiefregment dipréad, HS Satenh f)al‘o Bp0ht&at ed

froma [ - t [ = ; , s kept
S L T R i S ER R ST i LSS P
#2(b) glptde tonjigranis fklcd eastidptavidincbuee wellhén bplate (o), at Fewplo btygeptidide
portion of CCR4 had the am no acid seguence:

M\PTDI Aottrd Dids PR veirtes kP& il orieng Sedlp Pissersty BMIB 30 s enas D) r Bfter

M dwest Bi.Q- . ; r LV Vit

MNPTDI &E%%@'@&%ﬁ%@%ﬁ@c@k%ﬁ?ﬁ 653%[“lit/e/q5 %%%‘elag% ﬁ%é Eh% dition of

synt hegiorgdstalic-faggdd naydrabieanthynae iR ilo (@D 1 &b elvilowkd by alvnbgimswitiBan The
reaction .m xture.(includin erum sanpl e .or . control sanpl e(s framstep #2
Cbove v ROt B L nathe o DAL i ol o Sttt St R6 g
plate fdiffeat SRmHlspabiey Ean(MIDL@kd! iPBorttchichSAFhal IRIQ troe RSl IPhBEQR¥REY -

Gai t hersburg, MD). Each well received 50iut of the A-1586-W0O PCT WO

2012/ 0AECASPERALISZOterdtod 7B he adsition ofetudfor BAGHY-taheted, gofihenti-mouse antibody
strept ayidi n- coat | at.e s .t hen i ncubat wi.t h. rpder at e _shaki.ng at .

b e SRR A 1ol W oty B et Rl MRS R Bk
washed dolt@ferit] a¥BEnghd the BBy 2P fal Retadtelvith BRI antigsdlyhistitlind&tbbd P thaBf

ng/ mL pol yhi stidi ne tagged reconbinant FCyRI 1| (obtained from R&D Syst ens,
cat al oglseté)sﬂzéﬂﬁ@v Byiffier) @@tqlmﬁdafmwmﬂv@% Gitlag g&Ped G b). eBighredesiogiat ed
well o t .ed . . 1.NC . i ture with
noder a'[ﬂe0 s%gﬁioﬁg&%grﬂeﬁlq@osg%gﬁg“%tﬁ% denél)ef;{lt 0;9 {?éelr(%IV t|103‘h fﬁ@é%\ee Tﬂgg& 1re e washed
t hree tdomasnswictitralDRBSantBOQickbggirgt telgG et watitiody, the 1O @irgdt anfibodyivdllglorl  of

nouse anti - pol yhistjdjne Mab (obtained from R&D Systens,. catal og #MABO50)
di | ut edSiablaedmd 9 ths @P“ﬁé?@‘gaﬁéﬂietﬂ@t éwﬁﬂa%(f?@ﬁl&tsgapW}n-%tqdh\@eﬂ

st rept ayjdin- igrgu : | ent r Wi te
chak: ng e e e B e ey B R Py RS s
wi t h DREBHARQiigh Epersigml Is geeerated dacaus6theldd@g istablef to build iadptidie bétwgomthe

anti - muse f 0o- TAGTmM .catalo R32AC- 1 il ut i y bu r were
Sdded" TUSGHER RAgEPtiatiti ol o eaed eyt furif ok BrdE tbeF b B

t enper aHeRinMaldy TRAEHA! Be PRAKIRD NN b3 Biefta BhihRS (S, AlAtkS twasecover ed
with foil during incubation), after which the wells weré washed three tines
wi t h DRBS;ritedn Gxapphe 2si¢in pretccquamianded.

[00183] Screening Assay Protocol. The following detailed assay protocol was carried out:

1. Streptavidin-coated wells in a 96-well plate (MSD catalog # L11SA-1, Meso Scale Discovery,
Gaithersburg, MD) were each blocked with 150 uL of assay buffer (Dulbecco's Phosphate
Buffered Saline [pH 7.1 £ 0.1; “DPBS”; obtained from Invitrogen] + 1% (v/v) bovine serum
albumin [“BSA”]) for each well for at least 1 hour at ambient temperature to ensure adequate

blocking of the wells. Blocking may be done for longer than an hour, if convenient, as long as



7. 150iut of Ix Read Buffer T (MSD catalog # R92TC-1; diluted to I x from 4x
st ock usilago-Wa®atOT were added to each well and read with a SECTOR(r) | nager
6000 read®0 2012¥B48000"; Meso Scal e Di scovery, GaithersipargiS2nmp472890184] A
representative dose response for KW0783-in the inventive assay in the
presence of assay buffer (0% PHS) or pool ed human serum (PHS: 5% PHS or 20%
PHS; (v/v)) is shown in Figure 3. [00185]Figure 4 denpnstrates that binding

of KW Qﬁ@fylo%?ecf\bﬁwé%%éa ih @ty SR aE’s% loh 3fic Lafnd @&' b{'hé%&‘ell@ e%'@z Blagaece of

pol ycl onal anti - neutralrzing a tlbodles ose epen dent ‘manner .
[ 00186]Etta@l) gL/ 2vclldRPiRS afterFtrlmlemgl Tid asBepheter ohosen otas aaihuf @iciGandi r mat ory

Assay [00187]1f .the inventiv eeni ng ass describhed in
Exanp| éNa20qeies deationg hosiusr fi 93@9@%%@ Fbdfisyed & mﬁ%& W tSBY VR a
serum sappl e, then a sensitive confirmatory assay is recommended. The

foll owi ng confirmatory assay protocol enpl oys serumsanple filtrate froma
Prot ei r2. @@ctlmumamedﬁomln/weﬁéwgsp@emedqoatasmg feCotacged kntdhedy KWelT6il i2Exanpl e

1 herein otein G a rce at al.o 52 nd Pro eln L
agar osd b el BrGh e et oy 4 8568y} Pl SR e Rl PRt I bR St

the resion fh&l doaén. finl dd@egfdau\ffe} th@Ub(h@ﬁl@Qadiustéd 6 0GPt MWred nurnber
2012/ 021648PCT/ US2011/ 047289 - 55 - Phosphate Buffered Saline (pH 7.1 0.1,

" DPBS" ;ofotsilaitmediichrtbaicretion mogeryceds te e seasferrgbBestrpatibelpwr ry (" Protein
GL" | U of 15he 599 d
a re?age%}A gf@eﬁ;{gﬁ n% tr116 X ?Sd/b@?\g S&Lug‘( g%(“ ﬁgn atulg{;f@@ré‘%ﬁé"er@%?” as

Sephar aBRit&lBn ey bu(fSi. gma. cat aI og # 6B100) was diluted with DPBS to create

50% bead slurry. ("Sepharose 6B"). (A |arge volune of the 50% bead slurry
can be (B} epahsdolievmeenatiol S&@Pbesr"\éﬁ‘é@é]ﬁ?maéwen a 3 nonth expiry date and

stored @ gnly L 8fé AL EROA e(g/iﬁp&ﬁe& hﬁﬁé}%y&ﬁ%&%ﬂ%oﬁﬁé@ﬁ@“%%n dor

each sarrpl et I's treat resin. s présent in the
serum sfarmlBe(sreclamatmm Henplvadg; liin®MoY i 30 @LLassesbuffdry @at ment, but not

e O3 e b SIS er e ML Pttt DR Mo dsusatblgucse!
Sephar oge céﬁr&pn@qm @ﬂsow 5%2) P9 l\f«kewﬁﬁ ahgqgwﬂomta%@mf @wunaén% m} b%lof a

mul tiscreen filter pla | i pore catal o

reci pi gelycd@rahetbtk pﬁlcanal uﬁbobh@é@ﬂ straerbatt-A0tHer $Q uL@rf%lngtneL K[Wé)ﬁéi ed in #3
above), ﬁﬁ%]the flb ﬁe pl ate was washed tw ce (200 gL/ well/wash) wi th DPBS
usi ng CERFS P a5y vy r(1000 2000 RPM). All flowthrough fromthe filter

pl ate viisutfenl tb 80YEE /9 0d PRISSE Alidie dontldI€of thB dérufifkipld waaidcompstidiny | eave
relatively dry resin pellets in the wells.
combining with an equal volume of assay buffer. The samples in #2(a) or #2(b) above were
incubated in a U- or V-bottom polypropylene plate with moderate shaking for 1 hour (£15
minutes) at ambient temperature, after which:
() The biotin-CCR4 peptide conjugate (10 pnL of 400 ng/mL biotin-CCR4 peptide diluted in
assay buffer prepared from a 1 mg/mL-stock solution stored at -70°C; once thawed, stock was
kept at 4°C for no more than 1 month) was aliquoted into the samples in #2(a) or #2(b) above to
form the reaction mixture. The biotinylated polypeptide portion of CCR4 had the amino acid
sequence:
MNPTDIADTTLDESIYSNYYLYESIPKPK(BIOTIN)-OH// SEQ ID NO:3 (purchased from
Midwest Bio-Tech Inc., catalog # MBT3898); or alternatively,
MNPTDIADTTLDESIYSNYYLYESIPKPCTK(Biotin)-OH// SEQ ID NO:4, which was
synthesized and biotinylated by conventional chemical techniques.
3. The reaction mixture (including serum sample or control sample(s)) from step #2 above was
transferred to each designated well on the streptavidin—coated plate from step #1 above (MSD

catalog # L11SA-1, Meso Scale Discovery, Gaithersburg, MD). Each well received 50 uL of the



5. Serum sanples to be tested were diluted to 50% (v/v) by conbining a

vol ume Afl58@dMMOIKITim sanpl e with an equal vol une of assay buffer

(Dul beccove 2Piaepidat e Buffered Saline [pH 7.1 0.1; "DPBET/USehi1auT28d from
I nvitrogen] + 1% (v/v) bovine serumalbymin ["BSA"]). 6. Each diluted
serum sanpl e was added to a corresponding Protein GL pellet and a
Sepharose 6B pellet. The filter plate wells were covered with a lid or top
seaI f r il.ter
ate dePrgiRaR PR MBI RGO PRI HAFnBlORSEy RERRACS k'

conbi namtoemtwasporatgar fous lhpunin & tniusicsigaderpllatiethetvadtis wae washadlthmee tiemesce for

at least. 3 i.n After 30 nutes of mxing, the recipient plate/filter
plate c‘?ﬁlﬁli‘)gﬁgtsr g‘ﬁp Wa & uRH PPFY8d at 1000- 2000 RPM to col lect the filtrate
in the 4 eq pi P80 Bé/?rﬁ,epol%ll%stldqﬁgtafggéé fe@&ﬂﬁbﬁ@hﬂ m&aﬁ (bﬂtaﬁ%d%?ﬂ’ﬁ&‘l@§ &g

directly in the confirmatory assay, the st whi ch were the same as
t hose |qataﬂdg#élﬁdﬁd%ﬁﬁdmkyt@lssaysapFooffedwme@dd@t@raabledemgnaﬁdamﬂ@ntilehere| n. For

h ture, 10 i pt t filtr f the P
SR moEb e MG Beie isubte B b Bt S i PP BB SRty oy 15
34 ng/ rthin@fes iKUEOARRIch 8lcSWellsnpne “aghedrm&eﬂhmsmmblbesr200%'\15513816&@1) pétiddghed in

assay buffer. After the filtered serums e an m x is incubated (as
5 Exaripl WOLL aF bpinl o mhseamaaE I AOVRb (OB A TORgIeD HRpIOtIHOTRA | <
added t c I t

oo na@gg)'é%yﬂﬁueaggt% %&%u{f%ﬁ%%a%g”a o' et dgﬁaéna_l[&i v'éég&lgahferslﬁ«g%t%%ﬁ% #64&d

A- 1586-pif: Redubald aZQﬂxﬂﬁ&?ﬂe@rﬁ&Bﬁﬂ'ﬂeUﬁﬂﬁm&d&d%%ﬁ&mg 56 45-400A R8s KadopiviicB the

Ri t uxi mab target binding assa IBOOl 9] Ri tuxi mab (avaijl abl e from Genent ech,

a menbevel Bqurﬁ@’aﬁ%f‘@ﬁbre@% é’s persvell psgehonal 1 gGL t her apeut| c
anti bo | I

depl et%nmvt\bn OISFP %m ma ?ﬁﬁ%@éﬁ%ggel %&?g%cﬁﬁl %?Dnéﬁgi%%%ﬁ Crtaalr)odsl%uslge EIEJM
358: 67688 W08k adaaétcoéachhlemgmemq:rbweldi omtlehdS Dspiste picalztd @randfienti t uxi mab

is ADCC. The tar nd| ass mat devel oped for KWO ..as .
hesor Deapes niiE e ke Takal 25 Pt U PBR oA hini Rrings
CD16a BihA\dafSt& viillcl i v&eqls%@awasheexmeé tinck QRhASPBS, H9 1765 o Lrampl e

1, step #2(a)-(b) hereinabove with simlar quantities of rituximab; i)
repl aciwghr abbi t anti-KWO0761 anti body in Exarrpl e 1, step #2(b) W|th

bi ot | nyh st Bt B SRR ATSR btk ERRrGe Y o, B ok diadkiRiBE v e
Wi th sivited iveddiadifel td 8&hGlelParkdiredd wﬁ@&m&mmﬁla &00g xéRlcf €MSD D47 36!

(Bioti n) [ Ahx] KGGYNCEPA NPSEKNSPST QYCYS | Q8L // %EQ ID NO 7; or MBT4737:
YNCEPAN# ,@sﬁrwsr,@thmh&qg MiBiotin) NH2 // SEQ ID NO 8; both

AR B B ARl I BRI vy

YNCEPAI‘;IJ?S;EK&SHS‘E@WY&WMB)@R pogled hiinbd bdouNQPEISWeYEePHIS o620 M PHESA dy/ vk ch
were synt hesi zed and biotinylated by conventional chem cal techniques). All
ot her STeW8 R Rig&tpl e 1 (#3-7) are directly adaptabl e without substanti al
modi fi i [0 i : f

descr i Do B o g 1 R B Al O R i
absent 1anthitated byt pabdned of polywlasalraaptiawed’ 6di itchtralss sy adgibofles il DBBS [ pH 7. 1
0.1] +djl v/ v] bovine serum al bumn), the "N' control containing PHS
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sample with an equal volume of assay buffer (Dulbecco's Phosphate Buffered Saline [pH 7.1 +
0.1; “DPBS”; obtained from Invitrogen] + 1% (v/v) bovine serum albumin [“BSA”]).

6. Each diluted serum sample was added to a corresponding Protein G/L pellet and a Sepharose
6B pellet. The filter plate wells were covered with a lid or top seal.

7. A fresh recipient 96-well plate was placed beneath the filter plate as a recipient plate, and the
recipient plate/filter plate combination was vigorously mixed using a plate shaker or similar
device for at least 30 minutes. After 30 minutes of mixing, the recipient plate/filter plate
combination was centrifuged at 1000-2000 RPM to collect the filtrate in the recipient plate.

8. The filtrate collected in #7 above was used directly in the confirmatory assay, the steps of
which were the same as those in the screening assay procedures described in Example 1 herein.
For each reaction mixture, 10 uL of the filtrate from the Protein G/L treatment (or Sepharose 6B
filtrate control) should be added to 30 uL of 34 ng/mL of KW-0761 (also known as
“mogamulizumab” or “AMG 761”) diluted in assay buffer. After the filtered serum sample and
drug mix is incubated (as in Example 1, step #2(a) hereinabove), 10 uL of 400 ng/mL of biotin-
CCR4 is added to make the complete reaction mixture (as in Example 1, step #2(c) hereinabove).

The rest of steps #3-7 in Example 1 were carried out.



A- 1586- WO- PCT WD 2012/ 021648PCT/ US2011/ 047289 - 59 - 3. The nmet hod
of Cl aiMmlsP6-WherR'h t he pre-incubated reaction mxture further conprised a
ser um sanmpbDeot2n2ib@st est ed for the presence of neutrali zPAE/US20I1I0GTEBES.

4. The nmethod of Caim1, wherein the-tsgrget antigen binding protein is an

IgGlL or 1gG3 anti body. 5. The nmethod of Claim1, wherein the target
protein of interest is CCR4. 6. The nethod of Caim1l, wherein the
target protein of interest is CD20. 7. The nethod of Caim1l,
wherein the target protein of interest is HER2. 8. The met hod of

Cl ai m J00uw88} ei n Examphy 3 Rituxiimals targgp bandii avsay 9. The nethod of Claim
1, wherein the antibody that specifically binds polyhistidine further
conpri ses a conjugated signal -producing | abel. 10. The met hod of
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conprising an Fc domain with CDl16a binding site; and (iv) a biotinylated

pol ypeptigdiebipding |a6ﬂ4y<£¢me@t ﬂav@medrf%@\f A7oF, af deseribed in Examphé & hetssl ppebe | ﬁe
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well, un o ic con I'ons I ne- eco |nant

human G;Dls@an Egdtmple pt stép #asperaednibovea wfmhe;ﬁhﬂamiuuﬂ@tl@foftrmlﬂﬁls ayi) bapldcerg,
together. with ar\l)%/ gG target antibody that was bound to the hiotinylated
pol ypepebkibaoKiY 90t patbods dn Brimplctlostena2®y mihrsimiar qapatitics of rabbit anti-

rituximab antibody; and (iii) replacing biotinylated-CCR4 peptide conjugate in Example 1, step
#2(c) hereinabove with similar quantities of a biotin-CD20 peptide conjugate (e.g., MBT4736:
(Biotin)-[Ahx][KGGYNCEPA NPSEKNSPST QYCYS IQSL // SEQ ID NO:7; or MBT4737:
YNCEPANPSEKNSPSTQYCYSIQSLK[Ahx] K(Biotin) NH, // SEQ ID NO:8; both purchased
from Midwest Bio-Tech Inc.; in other embodiments,

(Biotin) KGGYNCEPANPSEKNSPSTQYCYSIQSL// SEQ ID NO:5 or
YNCEPANPSEKNSPSTQYCYSIQSLKK(Biotin)// SEQ ID NO:6 were used instead, which
were synthesized and biotinylated by conventional chemical techniques). All other steps in
Example 1 (#3-7) are directly adaptable without substantial modification.

[00190] An experiment was run in the same assay format described in Example 1, but
modified in that a human serum sample was absent and any PHS called for was replaced with
assay buffer (DPBS [pH 7.1 £ 0.1] + 1% [v/v] bovine serum albumin), the “N” control
containing PHS diluted in assay buffer was absent, the “P” control with anti-rituximab antibody
was absent, and the “D” control was run at multiple concentrations of rituximab so as to allow
titration of the rituximab in the assay method (see, Figure 5). Polyhistidine tagged recombinant
human FCyRIIla/CD16a was added to bind to the biotin-CD20 peptide (SEQ ID NO:7 or SEQ
ID NO:8) / rituximab complex that was captured on the streptavidin-coated plate (see, Example
1, step #1). The inventive screening assay was further conducted in all other respects as in
Example 1 herein. Briefly, ECL signal was generated with the addition of an anti-polyhistidine
monoclonal antibody, followed by the Sulfo-TAG™-labeled goat anti-mouse antibody and Read
Buffer T and signal was detected with a SECTOR® Imager 6000 reader (“MSD 6000”’; Meso

Scale Discovery, Gaithersburg, MD)., as described in Example 1. Figure 5 shows representative



(c) incubating in the well,
vol ume ofwohe12aes@s buffer,
reconmbi nant human CDl6a pol ypepti de
anti body in (b);
vol unme of a buffer

under physi ol ogi cal
t hat spediRe-38DIBCHi nds pol yhi sti di ne,
toget her with any pol yhi sti #icmarst@gyettso

and (d) detecting in the well,
permtting detection under

condi tions, an antibody
said anti body suspended in a fresh

t hgy -was bound to the 1gG target
in the presence of a fresh

physi ol ogi cal conditions, any

D015 oS MR aAde BBk RRG S b ttelite iy ARSI Wb bigrinylated D20 pepride

t he polophjughicdindevas dggetdblcan antbsardeyten iemraran@iEdli6 ahpaimepsgtyi fdematrde§aibebyn

i ignal . 12 The r
ot o | AT BRI SR ied ) o
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21. The nethod of C aim 20, wherein the signal-producing |abel conprises an
el ect r osHéRIWOIHEECcent | abel . 22. The method of Cdaim 21, wherein

t he el ectwochefi2lafi nescent | abel conprises a rut heni umPCOAISREN/047289 23.
The nethod of C aim 22, wherein the elggtrochem | um nescent |abel is forned
from an N hydroxysucccini m de ester. 24. The nethod of C aim 23,
wherein the N hydroxysuccinimde ester has the chem cal structure:
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What is claimed:

1. An in vitro assay method, comprising:
detecting in an avidin-coated well by measuring a signal, in the presence of a fresh
volume of a buffer permitting detection under physiological conditions, any of an
antibody that specifically binds polyhistidine, that has bound a polyhistidine-tagged
recombinant human CD16a polypeptide, wherein the avidin-coated well was previously
blocked and subsequently a pre-incubated reaction mixture has been incubated in the
blocked avidin-coated well, under physiological conditions, wherein the pre-incubated
reaction mixture was suspended during its pre-incubation in an aqueous serum-containing
assay buffer, and the pre-incubated reaction mixture comprised:
(i)  atarget antigen binding protein comprising an Fc domain with a CD16a
binding site; and
(i)  a biotinylated polypeptide portion of a target protein of interest, to which
polypeptide portion the target antigen binding protein specifically binds;
and
wherein, subsequent to the incubation of the pre-incubated reaction mixture in the
avidin-coated well, a polyhistidine-tagged recombinant human CD16a polypeptide
suspended in a fresh volume of the assay buffer was incubated under physiological
conditions, together with any target antigen binding protein that was bound to the
biotinylated polypeptide portion that was bound to the avidin of the avidin-coated well;
and wherein, prior to detecting by measuring the signal, the antibody that specifically
binds polyhistidine, suspended in a fresh volume of the assay buffer, was incubated in the
well under physiological conditions, together with any polyhistidine-tagged recombinant

human CD16a polypeptide that was bound to the target antigen binding protein.

2. The method of Claim 1, further comprising before detecting the antibody that
specifically binds polyhistidine, the step of incubating in the well, under physiological conditions,
an antibody that comprises a conjugated signal-producing label, suspended in a fresh volume of the
assay buffer, wherein said antibody specifically binds the antibody that specifically binds
polyhistidine.



25. The nmethod of O aim 22, wherein the el ectrochem | um nescent | abel

conpr i sS&d586-WIOHKAT um conpl ex having the following fornula, wherein the

| i ne drawmof2o21d3@ car bonyl group shows the attachnent PCo/usSh@1/0¢289 of t he
nmol ecul e: HO3S NN HO3\ 1211N \ /*\ _S@BH A-1586- WD PCT WO

2012/ 021648PCT/ US2011/ 047289 - 62 - 26.The nethod of C aim 20, wherein the
si gnal - produci ng | abel conprises a fluorescent |abel, an isotopic |abel, or
an enzynme. 27.The method of Claim 14, wherein the 1gG target antibody is
noganul i zumab. 28. The net hod of O aim 15, wherein the 1gG target antibody
IS rituximb. The method of Claim 1, wherein the pre-incubated reaction mixture further

comprised a serum sample to be tested for the presence of neutralizing antibodies.

4. The method of Claim 1, wherein the target antigen binding protein is an IgG1 or

IgG3 antibody.

5. The method of Claim 1, wherein the target protein of interest is CCR4.

6. The method of Claim 1, wherein the target protein of interest is CD20.

7. The method of Claim 1, wherein the target protein of interest is HER2.

8. The method of Claim 1, wherein the avidin is streptavidin.

9. The method of Claim 1, wherein the antibody that specifically binds polyhistidine

further comprises a conjugated signal-producing label.

10. The method of Claim 8, wherein the signal-producing label comprises a
fluorescent label, an isotopic label, an electrochemiluminescent label, or an enzyme.

11. An in vitro assay method, comprising:

(a) incubating in a blocked avidin-coated well, under physiological conditions, a
pre-incubated reaction mixture suspended in an aqueous serum-containing
assay buffer, the pre-incubated reaction mixture comprising:

(ii1) an IgG target antibody comprising an Fc domain with a CD16a
binding site; and

(iv) a biotinylated polypeptide portion of a target protein of interest,
to which polypeptide portion the IgG target antibody specifically
binds;

(b) incubating in the well, under physiological conditions, a polyhistidine-tagged
recombinant human CD16a polypeptide suspended in a fresh volume of the
assay buffer, together with any IgG target antibody that was bound to the
biotinylated polypeptide portion that was bound to the avidin in (a);

(c) incubating in the well, under physiological conditions, an antibody that
specifically binds polyhistidine, said antibody suspended in a fresh volume of
the assay buffer, together with any polyhistidine-tagged recombinant human
CD16a polypeptide that was bound to the IgG target antibody in (b); and

(d) detecting in the well, in the presence of a fresh volume of a buffer permitting

detection under physiological conditions, any of the antibody that specifically
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The method of Claim 18, wherein the signal-producing label comprises a
fluorescent label, an isotopic label, an electrochemiluminescent label, or an enzyme.

20. The method of Claim 11, further comprising before step (d) the step of incubating
in the well, under physiological conditions, an antibody that comprises a conjugated signal-
producing label, suspended in a fresh volume of the assay buffer, wherein said antibody specifically
binds the antibody that specifically binds polyhistidine in (c).

21. The method of Claim 20, wherein the signal-producing label comprises an
electrochemiluminescent label.

22. The method of Claim 21, wherein the electrochemiluminescent label comprises a
ruthenium complex.

23, The method of Claim 22, wherein the electrochemiluminescent label is formed
from an N-hydroxysucccinimide ester.

24. The method of Claim 23, wherein the N-hydroxysuccinimide ester has the

chemical structure:



32. The nmethod of C aim 31, wherein the el ectrochem | uni nescent | abel

conpr i s&d586-WIOHKAT um conpl ex. 33. The nethod of C aim 32, wherein
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25. The method of Claim 22, wherein the electrochemiluminescent label comprises a

ruthenium complex having the following formula, wherein the line drawn from the carbonyl group

shows the attachment to the rest of the molecule:

HO5S SO3H

/7 N_(
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26. The method of Claim 20, wherein the signal-producing label comprises a

fluorescent label, an isotopic label, or an enzyme.

27. The method of Claim 14, wherein the IgG target antibody is mogamulizumab.
28. The method of Claim 15, wherein the IgG target antibody is rituximab.

29. The method of Claim 16, wherein the IgG target antibody is trastuzumab.

30. An in vitro assay method, comprising:

(a) incubating in a blocked avidin-coated well, under physiological conditions, a
pre-incubated reaction mixture suspended in an aqueous serum-containing
assay buffer, the pre-incubated reaction mixture comprising:

(1) an IgG target antibody against human CCR4 comprising an Fc
domain with a CD16a binding site;

(i)  serum sample to be tested for the presence of neutralizing
antibodies; and

(iii))  a biotinylated polypeptide portion of human CCR4, to which
polypeptide portion the IgG target antibody specifically binds;

(b) incubating in the well, under physiological conditions, a polyhistidine-tagged
recombinant human CD16a polypeptide suspended in a fresh volume of the
assay buffer, together with any IgG target antibody that was bound to the
biotinylated polypeptide portion of human CCR4 that was bound to the avidin
in (a);

(c) incubating in the well, under physiological conditions, an antibody that
specifically binds polyhistidine, said antibody suspended in a fresh volume of
the assay buffer, together with any polyhistidine-tagged recombinant human
CD16a polypeptide that was bound to the IgG target antibody in (b);

(d) incubating in the well, under physiological conditions, an antibody that
comprises a conjugated signal-producing label, suspended in a fresh volume of
the assay buffer, wherein said antibody specifically binds the antibody that
specifically binds polyhistidine in (¢); and

(e) detecting in the well, in the presence of a fresh volume of a buffer permitting
detection under physiological conditions, any signal produced.

31. The method of Claim 30, wherein the signal-producing label comprises an

electrochemiluminescent label.
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32. The method of Claim 31, wherein the electrochemiluminescent label comprises a
ruthenium complex.

33, The method of Claim 32, wherein the electrochemiluminescent label is formed
from an N-hydroxysucccinimide ester.

34. The method of Claim 33, wherein the N-hydroxysuccinimide ester has the

chemical structure:

35. The method of Claim 32, wherein the electrochemiluminescent label comprises a
ruthenium complex having the following formula, wherein the line drawn from the carbonyl group

shows the attachment to the rest of the molecule:
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HO5S SO3H

SO3H

36. The method of Claim 30, wherein the signal-producing label comprises a
fluorescent label, an isotopic label, or an enzyme.
37. The method of Claim 30, wherein the avidin is streptavidin.

38. The method of Claim 30, wherein the IgG target antibody is mogamulizumab.



