Non-cross-reactive anti-1gG anti bodies Herein are reported anti bodi es
specifically binding to the constant region of an | gG Fab-fragnent of human
and chi npaozer/msi4Bbodi es of the 1gG class and use t her egfi/EPRot0ABISHDASSAYS.
Background of the Invention 5Since the devel opnent of the first nonocl onal
anti bodi es by Koehler and MIstein in 1974 a |ot of efforts have been

dedi cated to the devel opnent of anti bodies which are appropriate for
therapy in humans. The first nonocl onal antibodi es which becane avail abl e
had been developed in mce and rats. |n the past ten years an ever grow ng
nunber of human nonocl onal Ne#reressapaivgantigheinanibpdigoc onal 10

anti bodi es have reached the market. Well-known exanples include for exanple
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to 10 mllion-fold. The detection of a human or humani zed t herapeutic

QUi te a si grit AESUENPEGH e Sl BOPHAY HAEB G Srorer Rt LT LeE ol BROR. harman
or humani zednastigdi@ayarlensede so vorseudictd imoxeridhdntal anirals, hieefedcosery intee t est
animal is r d H |.en = . 8 anki.-drug
ant i body as?élg_{ aﬁs@%&ﬁoﬁ%@&@hgﬁégﬁ é&%ﬁ%ﬁl %&pé&g 'hfen?lgog)r%gigfgag%tq H%o@é in an
exper ilrent alavaitabiltly aind antpaesint deprinee\Wot 20 081066 91 of thamUsvs t@Be sedBdspeci es

speci fic, hiyghnabf ihtid YudPHRGLRAFe GRintiROHIRHANE tHBRRULE Intivddy RN Of the
I nvention 5Her€in are_ reported i.rst a conformational epitope on

at f
ant i bodi es drckFHaUGLTs FrBFIMsHalaBal s wh apiibadics. Ehgoshsatpameedhat s

not present adr@luGAraRAbrirHSREl ALK T@NEAD oot ¢1Rls FirstAlsss ioinGoddres lilepor t ed
non- cross-reactive taglt it- human 1 qG a(pti bodlfe%ua?id anti -(%hi ngan eg %EG

anti bodi es BINECAG oMt thY @Oé?)ﬁﬁ‘%aﬁ‘é? AL U rs Y UpB Y e BPP %%@X/ “88i ng

t hese2ant i badirgf tiOGue iawpeoiandsingspovdnedofiayeihavé ® bninahtled ody shendi ng to
human or chir%rp_%%gashggs(i nmunogl obul i n of subclass G and not binding to
cani ne and rnoset 1gG—

Mammals usually have between about 10 to about 30 milligram of antibody per ml
in the circulation. Therapeutic monoclonal antibodies typically have to be tested
with serum levels ranging from about between 1 nanogram per ml to about 100

25 microgram per ml. The therapeutic antibody, thus, has to be detected against a
background of experimental animal's antibodies which are in an excess of about
100-fold to 10 million-fold.

The detection of a human or humanized therapeutic antibody in the background of
an experimental animal's antibody represents quite a significant task to the
30 pharmacologist. The detection of a human or humanized antibody becomes more

and more difficult the closer the test animal is related to H. sapiens.



I n one enbodi nent the anti body is not binding to canine, Rhesus-nonkey,

mar noset, baboon, and cynonol gus I1gG | n another enbodi nent the antibody is
speci fi cawbyoti/oasi4ag to human and chi npanzee 1gG | n a PartEres10esdseti nent
the 15 KD-value for binding to a human or chinpanzee 1gGis 10-9 nol/I| or

| ess determ ned by surface plasnon resopance and the KD-val ue for binding
to cani ne, Rhesus-nonkey, nmarnobset, baboon, and cynonolgus IgGis 10-6
nmol /I or nore. In one enbodi ment the KD-value for binding to a human or
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enmbodi nent  tUWhe S 3ARi0bddgecios speaiih dieghoafiinity monpedyal antibodigsotrtieaporsphect as
reported herein is an anti body specifically binding to an IgGl

(i munogl obWmmafy stelIasentidn that conprises a kappa |ight chain constant
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In one embodiment the antibody is further binding to an IgG2. In also an
embodiment the antibody is further binding to an IgG4. In another embodiment the
antibody is not binding to an IgG3. In one embodiment the antibody is not binding
to an IgG1 that comprises a lambda light chain constant domain. In one

30 embodiment the antibody is a monoclonal antibody.

The herein reported antibodies obtained from cell lines DSM ACC3006 (M-1.3.2),
DSM ACC3007 (M-1.5.8), and DSM ACC3008 (M-1.7.10) show a reduced cross-



by chemcally binding via NNtermi nal and/or ?-am no groups (lysine),

?-am no 4 - groups of different |ysines, carboxy-, sulfhydryl-, hydroxyl -
and/ or pheoabiig48unact i onal groups of the am no aci d backoommP2ei/ob3ee7

anti body and/or sugar al cohol groups of the carbohydrate structure of the
antibody. In a further enbodi ment the cgpture antibody is imobilized via a
specific binding pair. In one enbodinent the 5 capture antibody is
conjugated to biotin and i mobilization is perforned via i nmobilized avidin
or strept avirdaaivitlyrcoatpatdd argottbrenubndbpMﬁﬂﬁZSE%q)rbda@s&rby;me]il b yD § §1
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t he experi nent animal is eecte mt engroup conprising the nenbers

of the>fani 1308 O‘BFS HRFGHERELY QRS 1P Hieelf n@agn@ﬁ wor | d nonkeys, dwarf and
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i mrunogl obul i n of the experimental animal is an antibody as reported

herein. I n ong,8EPediBERL Kih®nlphRi@peutic antibody is a human or a
humani zed anti body. 'In a further enbodl ment the human or humani zed anti body
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to the_sanme epitope as an anti body as reported herern. In one enb ment
the ah?i body™Ps¥aRlcANABBLyOBSN CEpRBiTeal e comprising hyseMeY aspect as
reported herein is an anti body conposition conprising a 30m xture of the
anti body producay peyvitling th‘@ialmﬁld: fbebdlﬁ‘iMﬁEESOOG the cell line DSM ACC3007,
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is present in 10the Fab-fragnent. The term "therapeutic anti body" denotes
an anti bod I 1TRN
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selected from.an anti bt ai ne rea n oht ai ned
froman ani r?&rl?ﬁprian&rh&rwedt Wtar%aﬂa? dheindody Fessiant gacrrbhﬁr? %ﬁbcr onal
anti body, orindepbuidtnely zeldctin e amniodaRtbitiity to the samne cpitddismanintibody

t her apeutic antlbog i s a human nonocl onal antibody. In a further

enmbodi ment  tHERNRE éﬁeﬁrlc anti body is a humani zed nonocl onal anti body.
Therapeutic 20 anti bodies are being used widely for the treatnent of

vari od8 di sdases auddimsnbtizoirngiuoaissdy seaseslwWishgmnhmeassiyodi eedthend sol i d
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i nstance, antibodi es agai nst CD20, CD22, HLA-DR, CD33, 25 (D52, EGFR,

&50, GD3, HER2, PSMA, CD56, VEG-, VEGF2, CEA, Levis Y antigen, I1L-6
receptor (IL6R), or I1GF-1 receptor (IGF1R). The term "anti body" enconpasses
the various forns of antibody structures including whol e anti bodi es and
anti body fragnents. The anti body as reported herein is in one enbodi nent a
human anti body, a humani zed anti body, a chineric



30 anti body, or a T-cell antigen depleted anti body. Cenetic engi neering of
anti bodies is e.g. described in Murrison, S.L., et al., Proc. Natl. Acad
Sci . USA WO 2011984436851- 6855; US 5,202, 238 and US 5, 204 pe4AP2R0ecisnann, L.,
et al., Nature 332 (1988) 323-327; Neuberger, MS., et al., Nature 314
(1985) 268-270; Lonberg, N., Nat. Bioteghnol. 23 (2005) 1117-1125. 6 -
"Humani zed" fornms of non-human (e.g. rodent) anti bodies are chineric
anti bodi es that contain partial sequences derived froma non-human anti body
and from a hroaps ahtlifbodyt [ysarest baborgt, spEhydrymdroxgd antiobpdcesiar e
derived fro I (1 ecl: pi } i i I s from
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| east a por tthonleafurgrusanéli bodyssians tasnéofl dgioan entbodiraadt tfic tkpdriaéntal human
anti body. 20QMet hads f ar ﬁ“ﬁ?(gzk%g non- hunan antgpqﬁhqilg%ﬁgnggg descri bed
in the art. Th on %%8%| nt % ni e(fyarﬁ]talr%%(?y LHHE Bf r&%ani no
aci d dési duds dnetengrhdemdni the experifcotnl angolris e Midach nienkegniharfartheThese
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regi on resi digtsstednehiplosdiobhy tasionantzemmewor k regi on resi dues are substituted
by resi dues from anal ogous sites in rodent or non-human primate anti bodi es.

The term " mOrhQndheR Al kORI haRit st RBE 8F Bn hRHESE WRicANs BIMIIRO™Ya
obt ai ned frog%%gggpulatlon of sugstantla honngene us .anti bodies
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for passi bl ent@blfal ldgtermihin@C ehie CbAgerTtdtadn 0Nsothhaictivey obantipes®sind n m nor
amounts. Monpcl onal antibodi es are highly.specific,. being directed against
2ot hore andrgerndePRbaRE FRuphE By nERTH A p e Sl A Boay
pr epar at i onghe whtilpddlyi indindieg th fht spmatepanpd boai astiidy exstrepbréglihiansin. Hi f f er ent
anti geni c si i . .epi ﬁﬁﬁEQ’ ocl onal antibody is
directed agé&%??ﬁgggﬁﬁblgggﬁﬁ?géﬁ?gaglte éﬁrgﬂgﬁgﬁfﬁggn. In addition to
their specificité, t he nonocl onal, anti bodi es are advantageous in that they
may be synt HedWERE apRESnERFNPAICECEY N olshh 281 Pedyo 8P BROSIHHE CHRIRTIFNG r2

" monoghonal "mixAde GAtRS ahtil® d§hRbacdearbyothet del lat DEOMAW@ES3006] ik @bt lamned from

a substanti ous, PO tiQ ant j bodi e nd_ LS, N be
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nmet hod. The term "experinental animl" as used herein denotes the nenbers
of the fam |Alesanhspebtas tredese odfin prtiiralyes mposipon 8§ regorted hosietis aamdhedmar i ns
(famly Callj.trichi new wor | d nonkeys (famly Cebidae), old world
nonkeys (faﬁ#ﬁ@k%gpggg%%hecidae, e.g. Macaca nonkeys), dwarf and nouse

|l emurs (famly 15 Cheirogal ei dae), aye-aye (fam |y Daubentonii dae),
bushbabi es and gal agos (fam |y Gal agoni dae), gi bbons and | esser apes
(famly Hyl obatidae), indris, sifakas, and relatives (famly |Indridae),
true lemurs (famly Lenuridae), lorises (famly Loridae), sportive |enurs
(fam ly Megal adapi dae), tarsiers (famly Tarsiidae), as well as crossings
t hereof. 20l n one enbodi ment the experinental animal is selected fromthe
group conprising the nenbers of the famlies of marnpbsets and tamarins, old
wor | d nonkeys, dwarf and nouse | enurs, gibbons and | esser apes, true
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-8 anti body of an experinental animal will have a 1(1:N. -gap of at |east
100-fold between its reactivity towards the i nmunogl obulin of class G of an
experi merwal20ami4s@B and t owards hunman or chi npanzee i mmeoogiPedwiosss1pf cl ass
G respectively. 5Generally the term "binding to" denotes that an anti body
binds to its antigen or the corresponding anti body receptor, whichever is
intended in the respective context, with a dissociation constant

(=KD=Kni ss.) of 10-9 npl/1 or less, in another enbodinent with a KD of at

| east 10-1 ridékhiled Bescripgionanfghé¢ inmentine property of not binding is insured
by a KD of 10-7 nol/1 or nore (e.g. 10-5 npl/1). Also in one 10 enbodi nent
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analogous sites in rodent or non-human primate antibodies.

The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogencous antibodies, i.e. the individual

35 antibodies comprising the population are identical except for possible naturally
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24. 0920009 comprising the inactive antibody not bound to its correspondmg antigen will be

present.

Total therapeutic antibody for example can be detected in a so-called competitive
immunoassay system or in a so-called sandwich type assay system. Such assay may
be performed in one embodiment without washing steps (homogeneous
25 immunoassay) or in another embodiment with washing steps (heterogeneous

immunoassay).

In one embodiment the total therapeutic antibody is detected in a sandwich type
immunoassay, wherein the antibody which is binding to a therapeutic antibody and
not binding to the antibody of the experimental animal is used at both sides of such
30 a sandwich assay. The antibody used at one side of such sandwich is bound or
capable of binding to a solid phase (often referred to as capture antibody), whereas
the antibody at the other side of such sandwich is labeled in such a manner that

direct or indirect detection is facilitated (so-called detection antibody). The amount
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- 17 -5 therapeutic antibody. In a further embodiment the antibody which is binding to a
therapeutic antibody and not binding to the antibody of the experimental animal is
used as a capture antibody and the detection side of such sandwich assay either
makes use of the antigen in a labeled form or after binding of the antigen makes

20 use of a second antibody not binding to or competing with the epitope recognized
by the therapeutic antibody, wherein the second antibody is specifically detectable

and/or is labeled in such a manner that direct or indirect detection is facilitated.

The antigen-bound therapeutic antibody in one embodiment is detected in a
sandwich type assay format using the antibody binding to a therapeutic antibody

25 and not binding to the antibody of the experimental animal as a capture reagent. In
the detection in one embodiment a second antibody is used binding to the antigen
at an epitope which does not compete with the epitope of the therapeutic antibody.
The second antibody is in one embodiment labeled in such a manner that direct or
indirect detection is facilitated.

30 For direct detection the labeling group can be selected from any known detectable
marker groups, such as dyes, luminescent labeling groups such as
chemoluminescent groups, ¢.g. acridinium esters or dioxetanes, or fluorescent dyes,
¢.g. fluorescein, coumarin, rhodamine, oxazine, resorufin, cyanine and derivatives

thereof. Other examples of labeling groups are luminescent metal complexes, such



10 Figure 5 Figure 6 Figure 7 Exanple 1 Dby the respective di goxi genyl ated
anti-human | gG anti bodies; a) MRL10Z8E9, b) M1.3.2, ¢) M1.5.8, d

M 1.7.10.woeay48@s quantifyi ng human anti body deri vat e®CIfEP201I9AGBIE
obtained froman experinental animal: a) schematic assay set-up, b)
calibration curve. Assay to proof structural integrity of human IgGin an
experinental aninmal: a) schematic assay set-up, b) calibration curve.
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m Xi ng was done pipetting. Aft In a water at C 5
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25 corresponding complex with the method as reported herein and by correlating the
obtained result with the concentration of the individual complex components.
Depending on the detection reagent employed this correlating step will result in the

concentration of total, active, or antigen-bound therapeutic antibody.

As the skilled artisan will appreciate the methods as reported herein will not only
30 reveal the concentrations of total, antigen-bound, active or even inactive
therapeutic antibody. Due to the use of one and the same reagent, the antibody
binding to a therapeutic antibody and not binding to the antibody of the
experimental animal, in the different assays the values obtained can be easily

compared to each other and even ratios thereof assessed. In a further embodiment
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specificity than the antibody M-R10Z8E9 and do not bind to the immunoglobulin

of class G of an experimental animal. All values of the experimental animals are

well below a blank value obtained with ABTS without peroxidase present.

20 The specificity of the antibodies as reported herein can also be shown in a surface
plasmon resonance experiment using the BIAcore technology. In Figure 3 a) to ¢)
the BIAcore diagrams of the antibodies M-1.7.10 (obtained from DSM ACC3008),
M-1.3.2 (obtained from DSM ACC3006), and M-1.5.8 (obtained from DSM
ACC3007) are shown from which can be seen that the antibodies are specific for

25 human and chimpanzee immunoglobulin of class G.

By using dot-blot experiments it has been shown that the epitope(s) bound by the
antibodies as reported herein is(are) a conformational epitope as binding is lost

denatured human immunoglobulin (Figure 4).

Another aspect as reported herein is an assay for quantifying a human antibody or
30 its derivative such as Fab-fragments in a sample obtained from an experimental
animal comprising a biotinylated antibody as reported herein as capture antibody
and a digoxygenylated antibody as reported herein as tracer antibody. In Figure 5
the schematic assay set-up and a calibration curve for this assay with exemplary

antibodies as reported herein is shown (capture antibody: biotinylated M-1.7.10,
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analyte: Fab-fragment of human anti-IL13Ral antibody, tracer antibody:
digoxigenylated M-1.3.2). This assay requires capture and tracer antibodies which
bind to the Fab fragment of human IgG on two different epitopes. The herein
reported antibodies bind at least partially to the constant light chain domain of a
5 human or chimpanzee antibody of the immunoglobulin class G and are therefore

well suited for this assay.

Another aspect as reported herein is an assay comprising a capture and tracer
antibody binding specifically to epitopes on different domains of a human IgG. In
this assay only an intact therapeutic antibody will result in a positive assay result
10 and a detectable signal. In one embodiment the capture antibody and the tracer
antibody are independently selected from the antibodies as reported herein on the
one hand and the antibody M-R10Z8E9 on the other hand. In an exemplary assay
according to this aspect to proof structural integrity of a human IgG in an
experimental animal as capture antibody biotinylated M-R10Z8E9, as analyte an
15 anti-IL13Ral antibody, and as tracer antibody digoxigenylated M-1.3.2 is
employed (in Figure 6 the schematic assay set-up and a calibration curve for this

assay is shown).

A further aspect as reported herein is an assay in which the anti-human IgG
antibody is used as a reference standard and/or positive control to mimic an anti
20 drug antibody (ADA). This can be useful during assay development to find out
optimal assay conditions and test robustness of the assay, ic. to check assay
performance with different standard reagents/positive controls. Especially
advantageous is this set-up in view of the fact that an ADA will be polyclonal and

probably be directed against both, the Fab fragment and the Fc part.

25 In a further aspect as reported herein one of the antibodies obtained from the cell
lines DSM ACC3006, DSM ACC3007, and DSM ACC3008 is used as the
antibody binding to a therapeutic antibody and not binding to the antibody of the

experimental animal in a method as reported herein.

A further aspect as reported herein relates to the use of an antibody which is
30 binding to a therapeutic antibody and not binding to the antibody of an
experimental animal for measuring the concentration of total, active, or antigen-
bound therapeutic antibody in a sample obtained from an experimental animal. In
one embodiment the antibody used in such method is selected from an antibody

binding to the same or an overlapping epitope as recognized by one of the
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antibodies obtained from the cell line DSM ACC3006, DSM ACC3007, or DSM
ACC3008.

A further aspect as reported herein relates to the use of two antibodies which both
are binding to a therapeutic antibody and not binding to the antibody of an
5 experimental animal for measuring the concentration of total, active, or antigen-
bound therapeutic antibody in a sample obtained from an experimental animal,
wherein one of the antibodies is the capture antibody and one of the antibodies is

the tracer antibody. In one embodiment the therapeutic antibody is a Fab fragment.

Alternatively the antibodies as reported herein can be used in a conjugate
10 comprising as one part a reference immunoglobulin of a single immunoglobulin
class. The reference immunoglobulin provides an immunoglobulin class specific
constant region that can be specifically bound by an anti-immunoglobulin-class
antibody, such as an anti-human-immunoglobulin-G antibody. Thus, the reference
immunoglobulin provides such as conjugate with an immunoglobulin class specific
15 tag, which can be specifically identified by a tag specific antibody. For example, if
the tag is an immunoglobulin G constant region a tag specific antibody is an anti-
immunoglobulin-G antibody. Such a conjugate can be used as standard in an

Immunoassay or as a positive control in an immunoassay.

In the methods as reported herein also different capture molecules can be used such
20 as complete antibodies, F(ab’), fragments, Fab fragments or even single chain

antibodies.

The preferred hybridoma cell lines as reported herein, MAK<H-IgG>M-1.3.2,
MAK<H-IgG>M-1.5.8, MAK<H-IgG> M-1.7.10, expressing antibodies M-1.3.2,
M-1.5.8, and M-1.7.10, respectively, and were deposited, under the Budapest

25 Treaty on the international recognition of the deposit of microorganisms for the
purposes of patent procedure, with Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH (DSMZ), Germany:

Cell line Deposition No. Date of Deposit
MAB<h-Fc gamma>M-R10Z8E9 | DSM ACC2708 22.12.2004
MAK<H-IgG>M-1.3.2 DSM ACC3006 24.09.2009
MAK<H-IgG>M-1.5.8 DSM ACC3007 24.09.2009
MAK<H-IgG>M-1.7.10 DSM ACC3008 24.09.2009
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The cell lines and antibodies obtainable from said cell lines are aspects as reported

herein.

The methods reported herein are exemplified with an antibody against the 1L13
receptor al protein (anti-IL13Ral antibody) as reported in WO 2006/072564, an
antibody against the IL-1R receptor (anti-IL1R antibody) as reported in
WO 2005/023872, an antibody against the amyloid P-A4 peptide (anti-Ap
antibody) as reported in WO 2003/070760 or US 2005/0169925, an antibody
against the human P-Selectin glycoprotein (anti-P Selectin antibody) as reported in
WO 2005/100402, or US 2005/0226876, an antibody against the IL-6 receptor
(anti-IL6R antibody) as reported in WO 2004/096274, and an antibody against the
IGF-1 receptor (anti-IGF1R antibody) as reported in WO 2004/087756 or in
WO 2005/005635 (all incorporated herein by reference).

The following examples and figures are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.

Description of the Figures

Figure 1 Fully generic Assay for quantification of human antibodies
(human IgG) in an experimental animal: a) assay format; b)
capture and detection reagent: antibody M-R10Z8E9; ¢) capture
and detection reagent antibody M-1.7.10; therapeutic antibodies:
empty triangles: anti-IL13Ral antibody, empty squares: anti-
Abeta antibody, solid squares: anti-IL1R antibody, solid triangles
anti-IL6R antibody.

Figure 2 Results obtained with an assay employing the antibodies as
reported herein; antibodies used from left to right: M-R10Z8E9,
M-1.3.2, M-1.5.8, M-1.7.10.

Figure 3 Exemplary surface plasmon surface resonance diagrams of
antibodies a) M-1.3.2, b) M-1.5.8, and c¢) M-1.7.10 as reported
herein.

Figure 4 Dot Blot of anti-human IgG antibodies; as exemplary reference

antibody an antibody against P-selectin has been chosen; the
reference antibody is dotted is native (left column) and denatured

(right column) form onto a nitrocellulose membrane and detected

-2.1
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citrate buffer, pH 3.7 was incubated with pepsin (1 ug pepsin per mg IgG). The

15 fragmentation was analyzed by analytical gel filtration and stopped after 90
minutes by adjusting the pH value to 6.5 by the addition of potassium phosphate.
After dialysis of the mixture against 10 mM sodium citrate buffer with 10 mM
sodium chloride, pH 5.5, the solution was applied to an SP-sepharose
chromatography column and the isolated fractions eluted in a salt gradient were

20 analyzed individually by analytical gel filtration. The pool containing the antibody
F(ab’), fragments were applied to an affinity matrix with immobilized polyclonal
antibodies against human Fcy to eliminate trace amounts of Fcy fragments. The
flow through was pooled, concentrated to about 16 mg/ml and finally applied to a
gel filtration column (Superdex 200).

25 Example 2

Generation of monoclonal anti-human IgG antibodies

a) Immunization of mice

Female NMRI mice, 8-12 weeks of age, were cach primarily immunized
intraperitoneally with 100 pug of the antibody F(ab’), fragments prepared according
30 to Example 1 mixed with CFA (Complete Freund’s Adjuvant). Two further
intraperitoneal immunization steps followed after 6 and 10 weeks, each with 100
ug of the antibody F(ab'), fragments per mouse mixed with IFA (Incomplete

Freund’s adjuvant). Subsequently, intravenous boost immunizations were done,
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(1981) 3-46). Approx1rnately 2.1 x 10° splenocytes were mixed with 4.2 x 10’
myeloma cells (P3x63-Ag8.653, ATCC CRL1580) and centrifuged (10 min. at
300 x g and 4 °C). The cells were washed afterwards once with the culture medium
RPMI 1640 without FCS (fetal calf serum), and centrifuged again at 400 x gin a
10 50 ml pointed vial. Thereafter, 1 ml of PEG (poly (ethylene glycol), molecular
weight 4,000 g/mol) was added, mixing was done by the pipetting. After 1 min. in
a water bath at 37 °C, 5 ml of RPMI 1640 without FCS were added drop wise, the
suspension was mixed, RPMI 1640 with 10 % (v/v) FCS was added to a final
volume of 50 ml, and then centrifuged. The sedimented cells were resuspended in
15 RPMI 1640 with 10 % FCS, and plated in hypoxanthine-azaserine selection
medium (100 mmol/l hypoxanthine, 1 pug/ml azaserine in RPMI 1640 with 10 %
FCS) containing the growth factor recombinant murine interleukin 6 (Peprotech,
0.5 ng/ml). After 11 days, the primary cultures were assayed for specific antibody
synthesis (see Example 3). Primary cultures exhibiting binding to biotinylated
20 antibody F(ab'), fragments as well as to biotinylated human normal IgG were
individualized by single cell deposition into 96-well cell culture plates using a flow
cytometer (FACSAria, BD Biosciences) in medium containing the growth factor
recombinant murine interleukin 6 (Peprotech, 0.5 ng/ml). By following this
protocol, the cell lines DSM ACC3006, DSM ACC3007, and DSM ACC3008 were
25 obtained. Antibody M-1.7.10 is of the IgG2a class, antibodies M-1.5.8 and M-1.3.2
are of the IgG1 class.

¢) Production of immunoglobulin

The hybridoma cell lines obtained in b) were inoculated at initial cell densities (live
cells) between 1.0 x 10° and 2.2 x 10° cells per ml in RPMI 1640 supplemented
30 with 10% FCS, and commonly used supplements and expanded in a T-flask
(Celline, IBS) for a period of approximately three weeks. In the harvested culture
supernatants, concentrations between 0.7 mg/ml and 1.5 mg/ml of monoclonal

antibody were obtained. Purification of the antibodies from the culture supernatants
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was done according to standard protein chemical methods, ¢.g. as those reported in
Bruck, C., et al., Methods Enzymol. 121 (1986) 587- 596.

Example 3
Screening assays for detection of anti-human IgG antibodies

5 a) Primary screening for antibodies binding to human IgG

For the determination of the specificity of the antibodies in the culture supernatants
of the hybridoma cells, MTPs (microtiter plates) pre-coated with recombinant
streptavidin (MicroCoat, Bernried, lot MC 1098) were coated with biotinylated
humanized IgG used for the immunization process, 250 ng/ml, or biotinylated
10 human IgG, 250 ng/ml, respectively, in PBS supplemented with 1 % (w/v) BSA 11
(100 pl per well, 60 min. incubation at ambient temperature, with shaking), and
subsequently washed three times with 0.9% (w/v) NaCl/ 0.05 % Tween® 20. In
the next step, per well 100 ul of the antibody solution to be assayed (culture
supernatant) were added, and incubated for 60 min. at ambient temperature, with
15 shaking. After three wash steps with 0.9 % (w/v) NaCl/ 0.05 % Tween® 20 per
well, 100 ul of a horseradish peroxidase-labeled F(ab'), fragment of a polyclonal
sheep anti-mouse Fcy antibody were added for the detection of bound sample
antibody, and incubated for 60 min. at ambient temperature, with shaking.
Subsequently, washing was performed as above. Finally, per well 100 ul of ABTS®
20 (Roche Diagnostics GmbH, Mannheim, Germany; catalog no. 1684302) were
added. After 30 min. incubation at ambient temperature, the extinction (OD) was
measured at 405 and 492 nm [405/492] in a commercial microtiter plate ELISA
Reader. This screening led to a selection of antibodies binding well to humanized
IgG as well as to human IgG. This selection of antibodies was further subjected to
25 assay b).

b) Selection of antibodies with minimal cross-reactivity to IgG of other species

Biotinylated human IgG was bound to the wells of a streptavidin-coated
microtiterplate (SA-MTP) in the first step. The excess of unbound antibody was
removed by washing. Afterwards the samples and the reference standards (e.g.
30 anti-human IgG antibody as obtained with Example 2) were diluted in buffer and
10 % cynomolgus serum. Diluted samples were added to the plate and incubated
for 60 min. at ambient temperature, with shaking. After having washed away
unbound substances, the human IgG of the first step in digoxygenylated form was
added to the wells of the plate and incubated for another 60 min. After washing, the
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bound digoxygenylated antibody was detected with an anti-digoxygenin antibody-
HRP conjugate. The HRP (horseradish peroxidase) of the antibody-enzyme
conjugates catalyzes the color reaction of ABTS substrate. The signal is measured
by ELISA reader at 405 nm wavelength (reference wavelength: 490 nm).

5 Absorbance values of each serum sample were determined in triplicates.

Antibodies with high assay response in cynomolgus serum as well as in buffer were
selected (see Figure 7). This second screening led to a selection of antibodies

binding well to human IgG with minimal cross-reactivity to IgG of other species.

Example 4
10 Assessment of antibody binding/specificity by surface plasmon resonance

All measurements were performed with the BIAcore® T100 instrument using a
CMS5-chip. Coating of this chip with an antibody was achieved by standard amine
coupling. Unless otherwise indicated, all incubations were performed in HBS-
buffer (HEPES, NaCl, pH 7.4) at 25 °C. A saturating amount of a polyclonal goat

15 anti-mouse Fc-gamma antibody was immobilized by amine coupling on one flow
cell of the CM5-chip. Subsequently, the different monoclonal mouse antibodies
directed against human IgG were injected for 60 seconds at a flow rate of 30 ul/min
and were bound by the anti mouse Fc antibody. All animal sera were diluted in
HBS buffer. Binding was analyzed by injection of the 1 in 100 diluted sera and

20 incubation for 60 sec. at a flow rate of 30 ul/min. Dissociation was measured by
washing the chip surface with HBS buffer for 180 sec. Using BlAevaluation
Software from BIAcore® the dissociation constant values (=Kp) were calculated
with a 1:1 Langmuir fitting model. For all animal sera this calculation was based on
the assumption that the IgG level is 15 mg/ml. The signal values 80 sec. after start

25 of the injection of the test antibody were chosen for the comparison of the amount
of IgG bound (see Table 1).

Table 1: Binding signals [RU] and Kp-values for binding of animal sera to

different monoclonal anti-human IgG antibodies.

Antibody (—) M-R10ZSE9 M-1.3.2

Sample () (serum)

Bound RU Kp mol/l Bound RU | Kp mol/l
Chimpanzee 159 221x 10" | 957 1.12x 107
Human 151.3 1.77x 10" | 80.1 1.43x 107
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Antibody (—) M-R10Z8E9 M-1.3.2
Sample () (serum)
Dog 35.5 3.17x 10 -1.9 no binding
Rhesus-monkey -1.9 no binding 2.3 no binding
Marmoset 18.9 2.04x 107 -2 no binding
Baboon -1.5 no binding 2.2 no binding
Cynomolgus -1.4 no binding -2 no binding
Antibody (—) M-1.5.8 M-1.7.10
Sample () (serum)
Bound Bound
RU Kp mol/l RU Kp mol/l
Chimpanzee 109.4 129x 10" 109.4 1.94x 10"
Human 77 1.43x 10 77 7.55x 107
Dog -2.4 no binding 2.4 no binding
Rhesus-monkey -2.7 no binding -2.7 no binding
Marmoset -2.1 no binding 2.1 no binding
Baboon -2.1 no binding 2.1 no binding
Cynomolgus 2.1 no binding 2.1 no binding
Table 1 shows that the three anti-human IgG antibodies do not cross-react with
serum from other species except Chimpanzee. In contrast, for M-R10Z8E9 an
additional interaction with serum from dog and marmoset was detected.
5 Example S
a) Purification of mouse monoclonal anti-human IgG antibody
The fermentation supernatant of the cell lines obtained in Example 2 was
concentrated about tenfold and transferred to a buffer with 20 mM TRIS, 1 M
ammonium sulfate, pH 9.0, and applied to a protein A-sepharose chromatography
10 column. The cluate obtained with 0.2 M sodium citrate, 0.2 M ammonium sulfate

at pH 5.0 was dialyzed against phosphate buffer, pH 7.5. Contaminants of bovine
IgG (from FCS in the fermentation broth) were separated by immunoadsorption

with immobilized antibodies against bovine IgG.
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Absor bance \Adliuséesd 9fa ppddin seneaptedinpiod ahevie S@g/mlnén@atlmwltamnpmaﬁ@@%s (see
Figure 5). TRR-R-1fiddxydatdninide Was@xHPRdNMDMSO and added to the antibody
5 solution in a molar ratio of 1:5. The reaction was stopped after 60 min. by adding
L-lysine, and the surplus of the labeling reagent was removed by dialysis against

50 mM potassium phosphate buffer, with 150 mM NaCl, pH 7.5.
¢) Preparation of digoxigenylated anti-human IgG antibody

The anti-human IgG antibody obtained in a) in phosphate buffer, pH 8.5, was
10 adjusted to a protein concentration of about 5 mg/ml. Digoxigenin 3-O-

methylcarbonyl-g-aminocaproic acid-N-hydroxysuccinimide was dissolved in

DMSO and added to the antibody solution in a molar ratio of 1:4. The reaction was

stopped after 60 min. by adding L-lysine, and the surplus of the labeling reagent

was removed by dialysis against 50 mM potassium phosphate buffer, with 150 mM
15 NaCl, pH 7.5.

Example 6
Fully generic assay for quantification of human antibodies (human IgG) in a

sample from an experimental animal

Biotinylated antibody M-R10Z8E9 (plate 1) or antibody M-1.7.10 (plate 2) was
20 bound to streptavidin-coated microtiter plates (SA-MTP) in the first step. The
excess of unbound antibody was removed by washing. Samples/standards, e.g.
anti-ILIR antibody, anti-IL13Ral antibody, anti-Abeta antibody and anti-IL6R
antibody, spiked in cynomolgus serum were added in a concentration series to the
plate and incubated for 60 min. at ambient temperature, with shaking. After having
25 washed away unbound antibodies, 100 ul digoxygenylated antibody M-R10Z8E9
(plate 1) or antibody M-1.7.10 (plate 2) was added to the plate. After washing, the
bound digoxygenylated antibodies were detected with an anti-digoxygenin-
antibody-HRP conjugate. Absorbance values of each serum sample were

determined in triplicates (see Figure 1).
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Table 2: OD data for capture and detection reagent antibody M-R10Z8E9.
anti- anti- anti- anti-
IL13Ral Abeta ILIR IL6R
ng/ml | antibody | antibody | antibody | antibody
0.00 0.022 0.023 0.024 0.024
1.56 0.119 0.139 0.085 0.105
3.13 0.226 0.264 0.153 0.190
6.25 0.408 0.482 0.276 0.348
12.50 0.772 0.881 0.546 0.664
25.00 1.229 1.310 0.980 1.084
50.00 1.672 1.707 1.521 1.565
100.00 1.967 1.927 1.877 1.819
Table 3: OD data for capture and detection reagent antibody M-1.7.10.
anti- anti- anti- anti-
IL13Ral Abeta ILIR IL6R
ng/ml | antibody [ antibody | antibody | antibody
0.00 0.038 0.036 0.035 0.037
1.56 0.178 0.149 0.187 0.181
3.13 0.325 0.264 0.326 0.312
6.25 0.570 0.472 0.568 0.540
12.50 1.004 0.853 1.013 0.955
25.00 1.592 1.407 1.588 1.498
50.00 1.995 1.923 2.013 1.947
100.00 2.197 2.213 2.209 2.185
5
Example 7
Assay for quantification of human antibody derivates (e.g. Fab-fragments) in
a sample from an experimental animal
Biotinylated antibody M-1.7.10 was bound to streptavidin-coated microtiter plates
10 (SA-MTP) in the first step. The excess of unbound antibody was removed by

washing. Samples/standards, e¢.g. anti-IGF1R antibody Fab fragment, spiked in
cynomolgus serum were added to the wells and incubated for 60 min. at ambient
temperature, with shaking. After having washed away unbound antibodies, 100 pl
digoxigenylated antibody M-1.3.2 was added to each well of the plate. After

15 washing, the bound digoxygenylated antibodies were detected with an anti-
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sanple were determined in triplicates (see Figure 3). Table 5: 0D data.
ng/ M 0D 405I'aMe 4D 0. (P da®23 0. 018 0.78 0.094 0.008 1.56 0.172 0.007 3.13
0.304 0.011 6.25 0.588 0.015_12. 50

ng/ml | OD405nm | SD
0.00 0.042 0.000
1.56 0.047 0.000
3.13 0.057 0.002
6.25 0.103 0.001
12.50 0.247 0.016
25.00 0.694 0.007
50.00 1.535 0.043
100.00 1.882 0.013

5 Example 8
Assay to proof structural integrity of human IgG in a sample from an

experimental animal

Biotinylated antibody M-R10Z8E9 directed against human Fc was bound to
streptavidin-coated microtiter plates (SA-MTP) in the first step. The excess of
10 unbound antibody was removed by washing. Samples/standards, e.g. anti-IL13Ral
antibody, spiked in cynomolgus serum were added to the plate and incubated for 60
min. at ambient temperature, with shaking. After having washed away unbound
antibodies, 100 ul digoxygenylated antibody M-1.3.2 was added to the plate. After
washing, the bound digoxygenylated antibodies were detected with an anti-
15 digoxygenin antibody-HRP conjugate. Absorbance values of each serum sample

were determined in triplicates (see Figure 3).

Table 5: OD data.
ng/ml | OD 405 nm SD
0.00 0.023 0.018
0.78 0.094 0.008
1.56 0.172 0.007
3.13 0.304 0.011
6.25 0.588 0.015
12.50 1.051 0.007
25.00 1.604 0.004
50.00 2.019 0.001
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of a human receptor X is fused to the Fg-fragnent of human 1gGl cl ass. The
bi otinyl ated fusion protein (Bi-X-Fc) was bound to streptavidi n-coated
mcrotiter plates (SA-MIP) in the first step. The excess of unbound
receptor waixammmle®d by washi ng. Afterwards anti-X antibody spiked in

waeh ng avey b Bt ubE of REm TRRBbLARE P G FRSEL Mt OF 17
with a) di godwerpeyimensal anbnakusingh Farfusibodyota;ga(mlgehlﬁmnﬂunﬁtmgnent

(anti body N%@nzaﬁa)hlﬁﬁamg@ahﬁbmlg&a@/&w&amiﬂelﬂonocI onal antibody agai nst
human Fab fragnent (anti body M 1.7.10) | owed by |ncubat| on with a

hor se- adls roxi dase | abel ed nt|-d| e nt sorban e
val ues of eMﬁQ%F’E}Fﬁ% Praaigog & ?%’go:}ﬁ &’iffl 'g?& g 10:
Dot Blhot - dmmﬁmrg;]’ gulasysghé bflﬂﬁfylﬂﬁdtfﬁp@nTmotkahQBﬁﬂ)ﬂEc) \mlettilmrndth)e
anti-human 1 gG anti bodie et r on epit a linear

cpi toper a daceRrEa e eofE hufy bRt LEBURT h s TR e
ant i gen- pr otubpurfchreaeptot @) relmedbvtvexshmg Aftmwarrd&:eﬂlti-m ggwodespkether i n a
native and g %Hfbtl H&‘ﬂgfa%g‘boﬁﬁﬁrt%%é Yﬁd&h‘?ﬂ?ﬁd&ﬁh%h%@g étBFB@ AR

ant i gen pr ot | ncu over night. Both

forms Qere dféats{l@a Ay AnpeHKesibstargesrihe bpyrskantipX tapEbodsnwwsadrécctosk Widh ak onpl et e
drying of thRedBEbiANRd nhdiRdciiHaf @Iﬁ%d@g% lah@ﬁliﬁﬂaﬂVFE Fragnithockitibadpuif er

(Roti- 25 Bl ot h, fo a t te rature with
shaki ng. Af t‘ﬁf‘%&?ﬁmw o] RO e MofopRbe iEBaY 85 THSTSE It | on
cont ai ni ng drgmyge@ylibddyd MAtLT. ﬂ)@)ﬂf)ﬁlM‘Rﬂ’.ﬂZﬂEﬁl@l’ba@m ofith hehdrleeadigh f f er ent

anti bodi es 'ﬁero?ia&ds? IY{)b]ei & Shi- & % i %IQ['&)O t%‘bsc\/}%g éués 5T eQQHQqum

di goxygenyl dires e anoanti
ant i bddy- HRBago angécterrnmh@mnphwest he 30anti body- enzyrre COI’]] ugat es
catal yzes the color reaction of BMBlue substrate. The signal can directly

be control | ggkathsiab! y and captured with a scanner. - 26 -
Dot Blot — conformation vs. linear epitope

To determine, whether the anti-human IgG antibodies detect a conformation

epitope or a linear epitope, a dot-blot analytic was performed.

20 During this test, the antigen-protein (human IgG) was dotted to a nitrocellulose
membrane in a native and a denaturized form. To receive the denaturized form, the
antigen-protein was incubated with SDS on a shaker at 37 °C over night. Both
forms were dotted in a concentration series to the membrane. After complete
drying of the membrane, the surface was blocked with a blocking buffer (Roti-

25 Block, Roth, Germany) for 60 min. at ambient temperature with shaking. After
washing of the membrane, it was incubated with a solution containing
digoxygenylated antibody M-R10Z8E9 or one of the three different antibodies M-
1.3.2, M-1.5.8, or M-1.7.10. After washing, the bound digoxygenylated antibodies
were detected with an anti-digoxygenin antibody-HRP conjugate. The HRP of the

30 antibody-enzyme conjugates catalyzes the color reaction of BM-Blue substrate.

The signal can directly be controlled visually and captured with a scanner.



Exanpl e 11: Assessnent of anti body bi nding/specificity by a bridging ELISA
assay To determ ne which kind of Human |1gG subclass is bound by the

r esear chewloant1/o4Bggan anti bodi es, a bridgi ng ELI SA anal yCreEPa@s/opsstt or med.
5Bi otinyl ated anti bodies M R10Z8E9, M1.3.2, M1.5.8 and M1.7.10 were
bound to the streptavidin mcrotiterplae in the first step. In a second
step, human 1gG anti bodi es of different subcl asses were incubated. Human

| gG1l kappa; human 1gGl | anbda; human [ gG4; chineric human 1gGlL ; human | g&
(pol ycl onal Exsmapledd: hunman | g&) and human 1gG3 (pol ycl onal purified human

st opt avi di rossrosrnal pLphfhdbihithieRBeBREf By AUHABFLBTSE by i
anti body. After a WaShihg:?@t step, the sane antibodi es as used for coating

were used asladéeteramingivhioht kipd@ff EBiman lglgsbglsanipl kpuad bygherestircedsihs t hat

the same anthjynhumBibedtd, ReeMg b A aSNaRa NEE dak Erfe@did Ng and detection. For
exanpl e one plate was coated wth M1.7.10 Bi and M1.7.10- 15 Dig was used

ot ol R LR TS S SR I Sh Bl o
anti body. Afsolidsngeawidinuesratfitcgdete isehafirsanmpl én haveomiesep,detemniigied in
br 1 i ng. £Li°GR By pf (AL RHERS A dRpited 160man IR RO IR D) o oay
M R10Z8E9 Ilgfb IMnbda. humap IgGH; Shgnemp hvmen7lg(d ; hg@an Lakaholyelonsl ++ ++
purified human IgG2) and human IgG3 (polyclonal purified human 1gG3) were
10 prepared in a dilution series and incubated to the streptavidin microtiterplate,
coated with biotinylated anti human antibody. After a washing step, the same
antibodies as used for coating were used as detection antibodies in digoxygenylated
form. This means that the same anti human antibody clone was used for coating
and detection. For example one plate was coated with M-1.7.10 Bi and M-1.7.10-
15 Dig was used for detection. After incubation and a washing step, this step was
followed by incubation with a horse-radish peroxidase labeled anti-digoxygenin
antibody. Absorbance values of each serum sample have been determined in

triplicates.



lgG 1 -Lanbda ++ -- -- --
+- ++ 1 g& +- -- -- -- |1gd-kappa Fab

WO 2011/048043

Table 6:

_27 -

Resume of bridging ELISA analytics

lg&A ++ + + ++ Chineric IgGlL ++ + + ++ 1 g& + +-

PCT/EP2010/065617

Antibody used for coating / detection

no binding

mAb
M- mAb mAb mAb
Sample R10Z8E9 M-1.3.2 [M-1.58 | M-1.7.10
1gG1-kappa ++ ++ ++ ++
IgG1-Lambda ++ - - -
1gG4 ++ + + ++
Chimeric IgG1 ++ + + ++
1eG2 + +- +- ++
1gG3 +- - - -
1gG1-kappa Fab -- ++ ++ ++
IgG1-Lambda Fab -- -- -- -
++ strong binding
+ binding
+- weak binding




-- ++ ++ ++ I gd-Lanbda Fab -- -- -- -- ++ + +- strong binding binding
weak binding no binding - 28 - Patent Clains 1. Cell |ine DSM ACC3006,
DSM ACC30w®,20tvo4BB8M ACC3008. 2. Anti body obt ai ned from ecg/EpRomwhescee!| |

| ines according to claim1l1. 3. Use of an antibody according to claim2 in
an i mmunoassay. 54.Kit conprising a) amgnti body obtained from cel

DSM ACC3006, or DSM ACC3007, or DSM ACC3008 as capture
b) an anti body obtained fromcell |ine DSM ACC2708, or DSM
DSM ACC3007, or DSM ACEB0&ft Glaimet ecti on reagent.

DSM ACC2708,

r eagent,
ACC3006,

10

15

20

25

30

or

1.

or

Cell line DSM ACC3006, or DSM ACC3007, or DSM ACC3008.
Antibody obtained from one of the cell lines according to claim 1.
Use of an antibody according to claim 2 in an immunoassay.

Kit comprising

a) an antibody obtained from cell line DSM ACC2708, or DSM
ACC3006, or DSM ACC3007, or DSM ACC3008 as capture reagent,

b) an antibody obtained from cell line DSM ACC2708, or DSM
ACC3006, or DSM ACC3007, or DSM ACC3008 as detection reagent.

Method for detecting a therapeutic antibody in a sample obtained from an

experimental animal comprising the steps of

a)  providing the sample to be analyzed,

b)  incubating said sample with an antibody binding to the same epitope as
an antibody according to claim 2,

c) optionally incubating said sample with a reagent appropriate for the
selective detection of total, active or antigen-bound therapeutic
antibody, and

d)  correlating the complex formed in (b) or (¢) to the concentration of said

therapeutic antibody.

Method for immunologically determining a therapeutic antibody in a sample
obtained from an experimental animal using an antigen bridging
immunoassay comprising a capture antibody and a tracer antibody,
characterized in that said capture antibody and said tracer antibody are both
independently selected from antibodies binding to the same epitope as an

antibody according to claim 2.

Method according to claim 6, characterized in that said immunoassay is a

sandwich immunoassay.

Method according to any one of claims 6 or 7, characterized in that the
capture antibody is conjugated to biotin and immobilization is performed via

immobilized avidin or streptavidin.

i ne

or



10 5. Method for detecting a therapeutic antibody in a sanple obtained from
an experinental aninmal conprising the steps of a) providing the sanple to
be anal y2w0,20td)04B(@subati ng said sanple wi th an anti body Pbirmeeeg/06311 he same
epi tope as 15an anti body according to claim2, c) optionally incubating
said sanple with a reagent appropriate Jor the sel ective detection of

total, active or antigen-bound therapeutic antibody, and d) correlating the
conplex formed in (b) or (c) to the concentration of said 20t herapeutic
anti body. 6.9kt Methddrcdondg ol agi @al dficldes értoi8ncitgaacried iapgettlicarant i body

in a sanpl e obt 3g| 0 I - ' . US| i i dgi ng
| munoaseay comarEy S RPhAREHRE ARIbAN 34 TRl ind3b e AAB IR &
characteri zed i metfhuncdwip dn eajphasyegamnst dgeiysamd. sai d tracer antibody are

bot h i ndependently selected from anti bodies binding to the sane epitope as

an anti body @ccordi REhdPa&oddifly %o arfy MR H0aiBRCPI0, NYatabtefib@ M that said

charac%erized in that.saldvhgﬁungagsay is a sandw ch i nmunoassay.
308. Met hod accorBiTARFUFS 2B8PdyHe2 6#0cl ai ms 6 or 7, characterized in that the

capture anti body is conjugated to biotin and i mobilization is perforned
vi a i nmobi | ilded Taximéthodiccetdigptopariyding.of claird®5-to 90, datdetudized aothai sagl t 0 any
one of clains 6 i i t I - I I
conjugated to df% ?@8%%?ﬁ*§%gpﬁfﬁE?ﬁﬁq?%ﬂ?%%ggﬁPé%?gﬁ?%%ﬁ§%§%9¥%*%%ﬁforned
via an anti body thgdimiics difgosyesaisnand tamarins, o6l wpinld menkeyd, deedr aichg to

any one of clai fgyRetiPmrs, GHAOASLRA 1286 Lfkst Bat 1SaLM, 2t @@é’llf‘g@%%d-sﬁngﬁti body

is a Fab. 11. The nethod according to any one of clainms 5

charaéPerized ifh¢'m2ft said experinmental animal is selected fromthe group
conprising the nenbers of the famlies of marnosets and tamarins, old world
monkeys, dwaf ard mabskadcordifigio giytmend cinds besderchapetriztd iethhesmd s, as

wel | as crossin 10t hereof . 12, . The nmethod accprding to any one of clains
510 11, “char actirrBuac i s e % HED IRBuRPECkRbPsey < uman or a
humani zed anti body. 13. Use of an antibody which is binding to a
t her apeut i ¢ 1@nt ilyedyf amdinbibedibiwid¢ings bmdirtree to rnthetgicotilhtbagky amd not
experinental aniyilind &f theBASMMbPBLHRE of an experimental animal for measuring the
15 concentration of total, active, or antigen-bound therapeutic antibody in a
sample obtained from an experimental animal whereby the antibody is

binding to the same epitope as an antibody according to claim 2.

14. Antibody composition, characterized in comprising a mixture of antibodies
produced by the cell line DSM ACC3006, the cell line DSM ACC3007, the
20 cell line DSM ACC3008.

15. Use of an antibody composition according to claim 14 in a method according

to any one of claims 5 to 12.

16. Antibody binding to human or chimpanzee IgG and not binding to canine and

marmoset IgG.

25 17. The antibody according to claim 16, characterized in that the antibody is not

binding to canine, Rhesus-monkey, marmoset, baboon, and cynomolgus IgG.

18. The antibody according to any one of claims 16 to 17, characterized in that
the Kp-value for binding to a human or chimpanzee IgG is 10 mol/l or less
and the Kp-value for binding to canine, Rhesus-monkey, marmoset, baboon,

30 and cynomolgus IgG is 10 mol/l or more.



15 concentration of total, active, or antigen-bound therapeutic antibody in
a sanpl e obtained froman experinental aninmal whereby the antibody is

bi ndi ng twotzhe/@s¥@ epitope as an anti body accordi ng t oPCT&IPR012/0656114.

Ant i body composition, characterized in conprising a m xture of antibodies
produced by the cell |ine DSM ACC3006,-30he cell |ine DSM ACC3007, the
20cel | |ine DSM ACC3008. 15. Use of an antibody conposition according to
claim14 in a nethod according to any one of clains 5 to 12. 16. Anti body
bi ndi ng to hYmarTherancihodpastpeding gGa@nonanof clbinedi g 18 daricteeizahth thar noset
lgG 2517. The ' ccor m 16, characterized in that the
anti body is not qﬁ(%érl{g?%éy o 121896&&1815%1%% nonkey, marnoset, baboon, and
cynonol gus 1gG 18. The anti body according to any one of claims 16 to 17,
charact eri zed- i M\ntivady speeifi@lly dlindng &r aniglal thyt eeomprisesedseppe lieht thedhzee | gG
is 10-9 nmol/ 1 oreohgss BaRid he KD-val ue for binding to canine,

Rhesus- m)nkey mar noset, baboon, 30and cynonol gus IgG is 10-6 nol/ 1 or
nore. _- 1 The.. ant i body. accordln to an of ¢ ns 16 .to 18,
har acder L 2ed | TR OPRG AT BRAD Tmh R BEF S Rt POl THHBOSAR | body
specifically bi rfdlithngtm(duagltolagﬁgGQhat conprises a kappa light chain constant
domai n. 521. The anti body accordi ng to claim 20, characterized in that the
antibody is Hurthar gggj 0 0 any
one of cl ai rgs 2 %ang&&%; Earogcgltl r| z |ng??11%11;mt (gma%?l(gxgg&?igé urt {

bi nding to an IQ’@-’LaﬁtlbOdylS furthg birdiag man keédy according to any one of cI ai s
20 to 22, characterized in that 10the anti body is not binding to an |1gG3.

24. The ant ljgodym%ﬁbslamccbmlﬂ@yo o o£LAINB2RE 2D chdracthidéRel @t zed in

t hat e anti bod L to Gl that conprises a |anbda |ight
chai n Qonstant d ’r]i’ogyls nm%m%%to'ﬁﬁggégtl body according to any one of

clains 20 to 24, characterized in that 15the anti body is a nonocl onal
ant i body. 2&4. Uskheomtibodyaadtcohboly taeaoout ofjclbonsa?l/ toh® afiracteaizad inlthat o 25 in

a method accordifg aﬁt@oo%g)yis %8?bﬁﬁin%l t@idﬁslg%lt t(ﬁatlgomprises a lambda light chain

constant domain.

25. The antibody according to any one of claims 20 to 24, characterized in that

15 the antibody is a monoclonal antibody.

26. Use of an antibody according to any one of claims 16 to 25 in a method

according to any one of claims 5 to 12.



