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Detection of a therapeutic antibody in an
experinmental aninmal The present invention relates to
the field of therapeutic antibodies. It especially
relates to the study of therapeutic antibodies in an

woetrdispHent al ani mal . The 5 present inventi 8RT/EP2005/013849

di scl oses a nmethod of detékcting a therapeutic

anti body in a sanple obtained froman experinent al

ani mal conprising the steps of a) providing the
sanple to be analyzed, b) incubating said sanple with
an anti body binding to a therapeutic antibody and not
bi ndi ngDERctidHfa MRAARBTOMHboly Bf ansapétifedid bt al
animal, c) optionally |ncubat|ng sald sanple with a
reagent appropriate for the 10 selective detection
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anti bodi es which is in an excess of about 100-fold to
10 mllion-fold. The detection of a human or
humani zed t herapeutic anti body in the background of
host i munogl obulin represents quite a significant
task to the pharmacologist. In addition it will be
appreci ated that different therapeutic antibodi es may



15 "nonocl onal " indicates the character of the

anti body as being obtained froma substantially
honogeneous popul ati on of antibodies, and is not to
be construed as requiring production of the antibody
by any particul ar nethod. Fgr exanpl e, the nonocl onal
anti bodies to be used in ac¢ordance with the present
i nvention may be made by the hybridona nmet hod first
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1534- 1536 and Presta, L.G, Curr. Op. Struct. Biol.

2 (1992) 593-596), by substituting hypervariable
regi on sequences for the correspondi ng 20 sequences
of a non-human anti body. Accordingly, such

"“humani zed" anti bodies are chinmaeric antibodies (U S.
Patent No. 4, 816,567), wherein substantially |ess
than an intact human vari abl e domai n has been
substituted by the correspondi ng sequence froma
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Hyl obati dae), indris, sifakas, and relatives (famly
I ndridae), true WD 2006/ 066912PCT/ EP2005/013849 - 6
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respectively The bi ndi ng properties of an anti body,
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usepn aﬂmnianéasmgr Brefovatily atcbdhdsgpevtiangfdwdy wilk be face
pl asnmon resonance (SPR). It is convenient to bind the
anti body 25 wunder investigation to the solid phase
(called chip) and to assess binding of a nonocl ona
anti body, a polyclonal antibody or even of serum
conprising 1gGto this coated chip. The anti body
binding to a therapeutic anti body and not binding to
t he i mmunogl obul i n of the experinental aninml under
i nvestigation may be a 30pol ycl onal anti body, a
nonocl onal anti body, fragnments of such antibodies, as
wel | as genetic constructs conprising the binding
domai n of such antibody. Any - 7 - antibody fragnent
retai ning the above criteria of binding to the
t herapeutic anti body and of non-binding to the
I mmunogl obul i n of said experinental aninmal can be
used. Antibodies as well as antibody fragnents are
generated by state of the art procedures, e.g., as
described in Tijssen (Tijssen, P., Practice and
theory of 5enzyne i nmunoassays 11 (1990), the whole
book, especially pages 43-78, Elsevier, Anmsterdan
As indicated further above, various aspects connected
to the application of a therapeutic antibody in an
experinmental animal may have to be assessed during
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pre-clinical studies. In certain settings it may be
relevant to analyze the total 10 anount of

t herapeutic anti body present, or it may be inportant
to anal yze certain fragnents of a therapeutic

wWamesety, certain nodifications of a ther aB€UfEPE05/013849

anti body, the concentration of therapeutic antibody
bound to an antigen or thesfraction of therapeutic
anti body still capable of binding to an antigen.
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anti body. Total antibody for exanpl e can be
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that direct or indirect detection is facilitated
(so-call ed detection antibody). The anmount 20of
detection anti body bound in such sandw ch assay
procedure is directly correlated to the anmount of
therapeutic antibody in the sanple investigated. In
the art (e.g. US 2003/0068664) assay systens are
known, which allow for the detection of active
t herapeutic anti bodi es. Such systens require the

chimaeric
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5 nature this kind of conparative assessnent of
total, active, or antigen-bound therapeutic anti body
shoul d have bi g advant ages once quantitative

conpari sons are nade in between these various

W@ aetdsoms of therapeutic antibody. Prefer alRCI/ER2005/013849

sandwi ch type assay format is (also) set up to detect

the active therapeutic antipody. Preferably, the

anti body which is binding to a therapeutic 10
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qes Qf %, and receptor/ligand, e.g., steroid
hornnne receptor/steroid hornone. Preferred first 5
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15 "conpetitively inhibits" neans being able to
recogni ze and bind the epitope as recogni zed by
nonocl onal anti body M RI QZ8BE9. Such binding is easily
assessed using conventional reciprocal antibody

wOocoepetdizi on assays. In brief, in a reciproBGI/EP2005/013849

conpetition experinent it is investigated whether two
(or nore) specific bindingsagents. inhibit the binding
of one another to the same 20 antigen or epitope. If
say anti bodies A and B are investigated for bindi ng
tle: doh@nswnequepie«ipl huiBan hntitvdize obmpirbodiresbarpi of light or

B Jg@%ﬁni Ofhe Qhﬁxg 'afﬂqlebevtylﬂz{ hay vb Iuné:hr %g sivR] SARRNERihOMEed
aptikagigs rFQa"a‘?f > orfééht ¥ ‘Sﬂﬁ g’?\&"r éﬂ’lﬁlc ag- Eﬁ%d %3% é?d(}# gg%\@@?

IPeasit L3y, e20%§.amehunok @5M@P%H 2623-2632). As the skil |l ed
artisan appreciates conpetition my be assessed in
different assay set-25ups, Prefera t he Bi acorn
OB RIS DL AR Sher S PGP At i oS bt
ErsR  amibesi:s gatdwing oheMAabsRsre, ehaMepeDE, bbuMdbHys-3,
MR AV B5 A2 SR MA R L ?Smbim ke hantabaosly h&mi%MAbc;Ds 8

investl atlon t eq c tration
LR RETale) et P Rl Fah SBIST biiey
&ﬁt@rpdrathﬂ\&ek&ﬂbﬁi&&@nqeemmébaﬂ@mkamm AHIGYy deferibed i@ WO
AR @scrif2A 6 PCT/UBD312159D. y et
@Q{; %ﬁg‘#‘i%ﬁg erréggghn%zoo?%rgm{gnt S?\/AB M R10Z8E9 is used
as the antibody binding to a therapeutic antibody and
At thimtiarigntt’ oefers ¢o pdmﬂpcgésdbuimg refo adid seanprery thendifer
0ok ekl@ntafr&ﬁtahﬁ)ﬂw@%ggf) 4 sE(Sheh&e Cﬁﬂﬁ&@f@t a variant amino
abo

i nvention . nentl one a

aAdi pFOHSP<a eYeEiRRT 3l posseradh YJ&ﬂS%\@B%?td ?ﬁ‘% Fﬁf&"‘ngp it fhe
icontespbnding parefitemntibddy sequencrramd prefezabiyy them iwilb be at least about
@9%0%039 %Irefé'%l}r P ehst aB'bﬁ% 65%%)&1616@%[15 %ﬁ%ﬁl@lﬂ%br@espondmg

antib use met ho cord | g t.o . the Dt
PRUEhEHERIE SHTBFIE ﬂt%ﬂ%ﬁ? SHEHS B dﬂﬁsdpcﬁifp g ttutions
MelREOBES KB/ of inseatiénsrat heraippesdtems evdthomthbe dimimmnacid $eguence of
| ates to the use of an anti body
\Mﬁw(?’%fﬁabgl\é%gﬂﬁg&teg&a t herapeutic antibody and not
binding to the 10 i mmunogl obul i n of an experi nent al
&hiopmlloghdlis dafiasding thg petrentogmefersidiags i theodmingtagid, sequence

3Gt ethapﬁreqmﬂtgﬁnafgpléﬂ 111&‘%@9&1\%&&5 and i Hﬁdﬂldn@ Aps, if

I.ne roman ex erl nt al
m‘f@qs@%ﬁw%lﬁ‘@ tHﬁf’?“EH‘EKF‘L%E ﬂe pleR n& ﬂ%&s and gpmputer
q:mégrhﬂd for idhendipmgerttard wal le'plwnop theast. Pae sgphicemgutsy pivaRm
@E%Egauthmgi gf&éngme&g Iﬁ:x arHM1S%as ﬂle%f»ﬁﬂﬁﬁﬁxe(ﬁ)cuﬂl@ﬂanon

e a6l s e Ot e Bgeepo i S AR bl

fiopt.h in the appended clains. It is understood that
nodi fications can be made in the procedures set forth
W t hout departi nq% fromthe %PI rit qf thehl nven |onft
Dl clerpt iesperigtentf @nimyads Wl Derel gepoies1MpapEEbD e She
tfailes fofieheaprlat iof paintatds oshynpFlsmgbmatmasgts and damarins (family
'&'ﬂﬁghﬁ&‘ﬂ rﬁeW %W%oﬁﬁ@?ﬂ'lh‘ﬁ G YXCeBRReE); Wﬁlﬁ%bﬂ&){s {f8mily

streptavid

coat ot | t

(acomitbscidarh dveR apd ettt Sigman (P B PR (B, s Sy (famity
mdnbentanittaie ﬁushbeitxésyarﬂ@hgttse(ﬁamlyﬁaih@o»dﬂ@eglbbpdb ahélessgr
'\%ﬁ gi atl%elﬁl g}%ﬁggslgl(:@ 3R AR Fanflly IRRHARD) fue

perOX| ase conjugate (PAB<DI GHRP).
Fi gure 2 Det ection of total therapeutic anti body
diluted in buffer The optical densities (ODs) are
given for the various concentrations of therapeutic
anti body as diluted in PBS-T, 0.5%BSA (wv). - 13 -
Figure 3: Detectionof totaltherapeutic diluted in
buf fer but al so
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cont ai ning 5% (v/v) cynonol gus serum

Theopti cal densi ti es(ODs) ar egi venf ort hevari ous
concentration of therapeutic antibody as diluted in
PBS-T, 0.5%5 BSA with 5% (v/v) cynonol gus serum

woHogureeo14: Det ection of active therapeutic ZOTIERWAY013849

via solid-phase antigen Thi s cartoon shows the
reagents used in the detectjon of active therapeutic
anti body via a solid-phase bound antigen. In the

speci fic exanple given biotinylated sol ubl e

ildrhers | @ikilyn 1LimuAdaPt dirisdsO(fahdly |llorillke)Bisportise Bouwrd (faomily
t t | ate
e oefiy fo S G AR PRI SORURE LSRRI P e
antigen and is indirectly detected V|a
dirgrensblg any Inpdtledl agtording tdtheppresent iibedior( MABbEHFayiced in

fgpe’g% R %gﬁ?ﬁ%t@cte@lngoﬁ%k Lg[roL{})D!:&hHﬁE’ PABS DL GRHRP khe

on of a
cﬁm@gseqf MMty pd tamarins, old world monkeys, awarl% ang m%ﬂgel lgmu S,

gibbons.and lesser apes, true lemurs, as well as crossings thereof. In this preferred
embodiment the closest relatives to mankind, the great apes, especially the group of

chimpanzees, bonobos, gorillas and orangutans is excluded.

A “sample” according to the present invention may be any tissue or liquid sample
removed from the experimental animal. Preferably the sample will be a liquid
sample like Saliva, urine, whole blood, plasma or serum. Preferably the sample will

be whole blood, plasma or serum.

An “antibody binding to a therapeutic antibody and not binding to the
immunoglobulin of an experimental animal” will bind to a therapeutic antibody
with a dissociation constant (=KDiss.) of at least 10 mol/L, more preferred with a
KDiss. of at least 10 '° mol/L. At the same time the property of not binding to the
immunoglobulin of the experimental animal is insured by a KDiss. of 10" mol/L. or
worse. Also preferred, the antibody binding to a therapeutic antibody and not
binding to the immunoglobulin of an experimental animal will have a KDiss.-gap
of at least 100-fold between its reactivity towards the IgG of an experimental animal
and towards human IgG, respectively.

The binding properties of an antibody, especially the KDiss., preferably is assessed
by a Biacore® instrument. In this method binding properties are evaluated by
changes in surface plasmon resonance (SPR). It is convenient to bind the antibody
under investigation to the solid phase (called chip) and to assess binding of a
monoclonal antibody, a polyclonal antibody or even of serum comprising IgG to

this coated chip.

The antibody binding to a therapeutic antibody and not binding to the
immunoglobulin of the experimental animal under investigation may be a
polyclonal antibody, a monoclonal antibody, fragments of such antibodies, as well
as genetic constructs comprising the binding domain of such antibody. Any
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Theopti cal densi ti es(ODs) ar egi venf ort hevari ous
concentrations of therapeutic antibody as diluted in
PBS-T, 0.5% BSA. Figure 6: Detection of active
therapeutic anti body diluted in buffer 20

wamdi/dssonal |y conprising 5% cynonol gus ser uRCT/EP2005/013849

Theopti cal densi ti es(ODs) ar egi venf ort hevari ous
concentration of therapeutix antibody as diluted in
PBS-T, 0.5% BSA with 5% cynornol gus serum Figure
7: Detection of active therapeutic antibody in a
sanibwlycflagnssaye@bing dharabove Fligriabpbbindjrigatedhe therapeutic

MRAGSlyanalor 30k bRREY, (MABThMEEYEIRRRTE oFbaid experimental animal
can be used. Antibodies as well as antibody fragments are generated by state of the
art procedures, e.g., as described in Tijssen (Tijssen, P., Practice and theory of
enzyme immunoassays 11 (1990), the whole book, especiaily pages 43-78, Elsevier,

Amsterdam).

As indicated further above, various aspects connected to the application of a
therapeutic antibody in an experimental animal may have to be assessed during
pre-clinical studies. In certain settings it may be relevant to analyze the total
amount of therapeutic antibody present, or it may be important to analyze certain
fragments of a therapeutic antibody, certain modifications of a therapeutic
antibody, the concentration of therapeutic antibody bound to an antigen or the
fraction of therapeutic antibody still capable of binding to an antigen. Preferably
the method according to the present invention is used to detect the total, active, or

antigen-bound therapeutic antibody, respectively.

The term “total” therapeutic antibody refers to any antibody detected irrespective
of whether the antibody is active (i.e.; still reactive with its antigen), inactive, and/or

antigen-bound.

The term “active” therapeutic antibody relates to the therapeutic antibody present
in an experimental animal that still is capable of binding its antigen. Such
antibodies, e.g., have not bound its antigen or any other molecule at its antigen

binding site.

The term “antigen-bound” therapeutic antibody is used to indicate the therapeutic
antibody as present in the circulation of an experimental animal that is bound to its

antigen.

Total, active or antigen-bound therapeutic antibody as defined above can be
directly detected in a method according to the present invention.

In addition, it is also possible to indirectly assess any “inactive” therapeutic
antibody. Such inactive therapeutic antibody may, e.g., be a therapeutic antibody
bound to its antigen, the therapeutic antibody bound to a cross-reactive antigen, or
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RI OZ8E9-Bi) is bound to a streptavidi n-coated
mcrotiter plate (SA-MIP). Detection is indirect
enpl oyi ng the di goxi genin- | abel ed anti gen
(s-1L-1R-DIG and an anti -di goxi genin horse- 30

WQ dé/@loiper oxi dase conj ugat e ( PAB<DI GHRP) . PCI/EPA005/013849

Figure 8. Detection of active therapeutic anti body
diluted in buffer via a sangwi ch assay The opti cal
densities (ODs) are given for the various
concentrations of therapeutic antibody as diluted in
PRSthErap@uidaBiAdy SlockedFibyuame a@o aibedit agansd fthe therapsutic

ahﬁﬁcﬁ?ﬁ%&% tfe sﬁﬂ&l Qﬁgyn il éﬂ;ﬁ%&d&@ \}tblgfpgggb; Ail |0@@€Q pr¥sent
g oY ite é‘PS“-ﬁ § ?far:%‘gl efjﬂs'*f“"gr"é’“é?% i %SF% é‘)@aﬂ%u@
aonoeiits atarothao thd swer afzetiva mtibndy dowptiges-iundtastibidy, an

R G YL SHastRehHBbdylbt bound
&ﬁué}\ﬁlgta?tﬁf&%g\#gm 53{91[9 STHE R, tivenHBbdylébt bound to its
ing antigen will be present

correspon
Various assay systems are at hand to analyze e.g., total, active or antigen-bound

therapeutic antibody.

Total 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 without washing steps (homogeneous immunoassay)

or with washing steps (heterogeneous immunoassay).

Preferably 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 immunoglobulin of the experimental animal is used at both sides of such
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
of detection antibody bound in such sandwich assay procedure is directly correlated
to the amount of therapeutic antibody in the sample investigated.

In the art (e.g. US 2003/0068664) assay systems are known, which allow for the
detection of active therapeutic antibodies. Such systems require the binding of the
antigen to a solid phase, binding of the therapeutic antibody to this bound antigen
and detection of the therapeutic antibody bound via the antigen to the solid phase.

Detection of active therapeutic antibody in a sample may be achieved by convenient
state of the art procedures. However, the detection of total therapeutic antibody or
of the fraction of therapeutic antibody bound to its antigen is rather complicated
and requires quite different assay set-ups and especially requires tailor-made

reagents for each of the different assays. With the antibody according to the present
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ELI SA Fey POD (=HRP) 201gG DIG (Dig) MIP 0D PBS 25SDS
MAK (=Mab) PAK (=Pab) RT SA 30 <human | gG
2,2'-Azino-di - [3-ethyl benzthiazoline sulfonate (6)]
di ammoni um salt bovi ne serum al bum n enzyne-| i nked

WG 1naeser bent assay =Fcy = Fcg = Fcgamma = PEE/EP2005/013849

gamma- fragnent of an i nmunogl obul i n horse-radish

per oxi dase i nmunogl obul i n G di goxi genin microtiter

pl ate optical density phosphate buffered saline

sodi um dodecyl sul fate nonocl onal anti body pol ycl onal
dftenbiad thatoe rbibdinp e ad uh@asitie pntbvodyi mdlwet hoRing to the

%gﬂéglg%ebtﬂ&aéf%é )5}4 ndagghmai 11'% os@(l@'imbs?es;the fraction of

> nt of speci C|ty % arlou
AftYe. fagrgeuti Griveho ftds i a%FH“Wt EPfisAOR antigen-bound
rﬂl@'ﬁ[&hht eﬂinmﬂﬁheteétl\dmgm( Whixh sordmalolyes o agh oflees. Byost veoy
Yahdle TRHENY 6P Hmparafiye QIRLALR) orafe) A, W”ﬁﬁlgérﬁbyﬁﬁd

Y01 N car bgnate buf at _room

ttb?f&quaf ibopRAookhve ﬁd‘E}Yantargéss‘ﬁ‘éE \?%Pélltv“’ yrpRaisons are
waskkiimnpetBedni thes vardul ifBBhvefth¢mpafic astibodyel | s of the
MIPs were bl ocked wi th PBS/ S%BSA at room t enper at ure

for 1 hour n the wel S t MIPs were inc bat
EfHSbIRTS SiPRIGIPE G BN ORRR S HaTan 't T CF G e Bctve
(theraparii ugetiods, Preferabiy, ithd amibody g®idmis ibiakiyg to a therapeutlc

antibody and not binding to the immunoglobulin 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 use
of a second antibody not binding to or competing with the epitope recognized by
the therapeutic antibody, wherein said 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 preferably is detected in a sandwich type
assay format again preferably using the antibody binding to a therapeutic antibody
and not binding to the immunoglobulin of the experimental animal as a capture
reagent. In the detection preferably a second antibody is used binding to the
antigen at an epitope which does not compete with the epitope of the therapeutic
antibody. Said second antibody preferably is labeled in such a manner that direct or

indirect detection is facilitated.

For direct detection the labeling group can be selected from any known detectable
marker groups, such as dyes, luminescent labeling groups such as
chemiluminescent groups, e.g. acridinium esters or dioxetanes, or fluorescent dyes,
e.g. fluorescein, coumarin, rhodamine, oxazine, resorufin, cyanine and derivatives
thereof. Other examples of labeling groups are luminescent metal complexes, such
as ruthenium or europium complexes, enzymes, e.g. as used for ELISA or for
CEDIA (Cloned Enzyme Donor Immunoassay, eg. EP-A-0 061 888), and

radioisotopes.

Indirect detection systems comprise, for example, that the detection reagent, e.g.,
the detection antibody is labeled with a first partner of a bioaffine binding pair.
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10hor seradi sh peroxi dase (POD) conjugates (see Table
1)). The various anti-human anti bodi es were used as
recommended by the correspondi ng manufacturer. Wlls
were washed three tinmes as above. Wells incubated

WOnbd0sPaRD- conj ugat es were directly processedCgpr2005/013849

enzymati c reaction/detection of bound anti-human

i mmunogl obul in. The other wglLls were incubated (1 h;
RT) as appropriate with 15 anti-Dig-, anti-nouse |gG
or streptavidi n- POD-conjugates (all reagents from
RbahpleDbagitaist bigingGairsarehppten o avtigdn/aytibodycotimer biotin

SatngBFueI@&hp%mtﬂnsﬁqnblﬁoﬁrh& R BRI Y RESr stre tav1dm,
cata yzes t cgir react j.on ABTS substra

SUGHAFtRpRY ‘érd“‘ﬁ&‘?‘cé‘ﬁ‘déﬂflgﬁk‘efcg B}?éef“eﬁfar}énuc‘?m ac‘de and
waseptcefigarhl, afg. m&omnhc(memgrewg@rmm dognbne. Fo¢ermd) first

F['Hﬁdlﬁ%/ By m@ﬁlﬁ)érs sell@fteRMnkiB Qﬁéﬁdtlﬂ%nbﬁat E@egﬁﬂﬁﬂ}@ferred
ﬂg(l nst 20 ant i bodi es {/3, g of

Ah B?R}FI& gt]ll’bﬁﬂl ? guelshtggrgo Fﬁ v\épg ner of

uselt bihding guia) d.mtam ontilpfdy wepwpidm; fice wupllohs I'c’tbltﬂ«ﬁ*'tl to allow for

it dUMIBGN, le%Gb?meHQﬁg'a?ﬁlenﬁbJéﬂgﬂov'éat io translates to

a strong reactivity with human inmmunogl obulin and at
the same tine to a low (cross-) reactivity with
rinnkeyabsaysunogtlbkndvnto thailled artisan. Methods for carrying out such

23061 Qﬁ@gﬂ-gspﬁkﬁﬁgl iO1B38¢ Snd %@edurégar@é ﬁmlmanzed in related
Reat|V|]Ef? %31 ﬁaj lesﬁntp ?a ]
"H’Eﬁi yealer ' iﬂ?{ﬂ? 5’8 1Eghal "PAT 1086 FE?Z\W"
Hmihncﬁenmmha gurphe-nmcd®ol{cnlepnmyeies (impPepgticesad theory of
gjngﬂ]ﬁlz 1Bﬂidnga§§1¥£ﬂr01990?rﬁb %ﬂg\&ﬁlﬁ'uggg lkggBdgﬁgiA@n&/v P.H.
| RPPSS wberey V‘Ff’#AEHEGE%“’%) dodiops si‘é“rfeslé’}gw&gﬁ?déc 'a
pérzymblol OSESS.P. Oplgwicks ™O) Cgpl@tl.?Ac@d@'@g Pygss ) 3lealing wath
immunological detection methods, especially volumes 70, 73, 74, 84, 92 and 121.

In all the above immunological detection methods reagent conditions are chosen
which allow for binding of the reagents employed, e.g. for binding of an antibody to
its corresponding antigen. The skilled artisan refers to the result of such binding
event by using the term complex. The complex formed in an assay method
according to the present invention is correlated by state of the art procedures to the
corresponding concentration of said therapeutic antibody. 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 according to the present invention
will not only reveal the concentrations of total, antigen-bound, active or even
inactive therapeutic antibody. Due to the preferred use of one and the same
reagent, the antibody binding to a therapeutic antibody and not binding to the
immunoglobulin of said experimental animal, in the different assays the values
obtained can be easily compared to each other and even ratios thereof assessed. In a
further preferred embodiment the present invention relates to the ratio of active to
total therapeutic antibody. This ratio may well serve as an indicator for the efficacy

of a therapeutic antibody.
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MAK<H Fer pan> M R1028E9 ( ' ) 1.779 0.199 8.96
MAK<Human Agg-1g&GlgMbDig () 1.541 0.700 2.20
MAK<Human Kappa>R1276119-Dig ( "" ) 1.566 0720 2.17
MAK<Hu-1gG F(alo")2 -HRP // Di anova #109- 066- 098

WOLR08IB6902 953 1. 47 MAK<Human |1 gG& HRP |/ ChaPfAB#PI0E3849

113P 0.973 0 574 1/ 0 PAK<Human | gG>F(ab)2-HRP ||
Dalco it PO406 0.513 0.431;1.19 MAK<Human | gG>-HRP //
Boehri nger Mannheim ( alt ) 1.383 0.796 1.74 Controls
. <Mbouse>- HRP 0. 139

During the course of the experiments leading to the present invention it has been
found that a certain epitope that is present on all classes of human immunoglobulin
of class G appears not to be present on the immunoglobulin of any experimental
animal except on the IgG of chimpanzees. This epitope is characterized by its
binding to MAB<H-Fcy pan>M-R10ZBE9, also denoted MAB<h-Fc gamma>M-
R10Z8E9, or briefly MAB M-R10Z8E9. In a preferred embodiment according to the
present invention the antibody binding to a therapeutic antibody and not binding
to the immunoglobulin of an experimental animal is further characterized in that said
antibody is an antbody binding to the same epitope as MAB M-RIOZBE9. MAB
M-R10Z8E9 has been deposited with DSMZ on December 22, 2004 as DSM ACC2708.

Preferably the present invention relates to a monoclonal antibody that binds to a
therapeutic anti‘blody'l that monoclonal antibody having an antigen combining site
which competitively inhibits the binding of monoclonal antibody MAB M-
R10ZB8E9 as produced by this hybridoma deposited with the DSMZ. The term
“competitively inhibits” means being able to recognize and bind the epitope as
recognized by monoclonal antibody M-RI10Z8ES. Such binding is easily assessed

using conventional reciprocal antibody competition assays.

In brief, in a reciprocal competition experiment it is investigated whether two (or
more) specific binding agents inhibit the binding of one another to the same
antigen or epitope. If say antibodies A and B are investigated for binding to the
same epitope. Both these antibodies will compete for binding if they bind to the
same epitope. Binding to the same epitope is present if antibody A at equimolar
concentration reduces binding of B by at least by 20% and vice versa.

As the skilled artisan appreciates competition may be assessed in different assay set-

ups.

Preferably the Biacore® system, see above, is used. Binding of an antibody under
investigation to the same epitope as bound by MAB M-R10Z8ES is present if the
antibody under investigation at equimolar concentration reduces the binding of
MAB M-R10Z8E9 to human IgG by 20% or more and if MAB M-R10Z8ES reduces
the binding of said antibody to human IgG by 20% or more.



10

15

20

25

0.131 1.07 <Dig>-HRP 0.029 0.031 0.94 SA-HRP 0.193
0.288 0.67 * ) 5** )  *x* ) = Detection with
<Mbuse>-HRP Detection with SA-HRP Detection with
<Di g>-HRP The high signal ratio for human serum as

wWwaEsdd t o cynonol gus serum observed for WABEPROOF (13849

pan>M Rl OZ8E9 i ndi cates the hi gh human-specificity of
10MAB<H- Fcy pan>M R10Z8E9..1bn contrast to MAB<H Fcy
pan>M Rl QZ8E9 al |l other tested anti bodi es show a high

cross-reactivity. Based on the above encouragi ng data
tlneyet r ther @addrradi dnybodimvIABAAS RER1PEFEINREGAGEShe antibody

Z\Qﬁ'ﬁéﬁl E%QhﬁgpehMHQM h& tfdticﬁﬁg tEH fheimbRing aﬁﬁhfn of the
es ate s of a

nﬁ"BFfB??”ttgFm&Ff‘it RePed toatdE bR URTRIEM var i ons

experinmental aninmals. The assay was perforned as

desHEdREE ARRY Gthe Utk PRudid i VbBridde iR Qﬂﬁ%(ﬁﬂﬁz&aﬂ]gaﬁe

specific antlmgngﬂl det ect | nrea% 1AS &N
CXBbIVERSTR PEITEPLY IVRZRR fyF BARERER pgRgona i,

eBrefetsblyvibk yherrqmltls apkibdrlyt bsed iimaumethpd bedording to thenpogsent

SRR UoR P @3@9’9@{1@%@ MEB MIRZGHaEspect i vel y.
A ek AR PR Reactivity of

MAB<H- Fcy pan>M RI QZ8E9 wi t h nouse, rat, dog, rmnke%[
amce fumtrenpsredenbsdisieoithe presFabinuention ralads by the use of an

rEIBEGL LohehYis -Il_ﬁmhﬁg 382 @I%Ea%@ﬁﬁ@ﬁnﬁﬂoﬁp amafd‘ﬂ‘lﬁﬁ&ing to the
1?}3;1%'-0 ogzlm of an %xpenrmanta‘iJ annOP fosrerrnlélarpu ng %ge COI‘ICQI’&I‘HUOH of
total, active, or antigen-bound therapeutic antibody in a sample obtained from an
experimental animal. Preferably the antibody used in such method is an antibody

binding to the epitope as recognized by MAB M-R10Z8E9.

The following examples, references, 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 Detection of total therapeutic antibody
The biotinylated monoclonal antibody (MAB<H-Fcy pan>-M-
R10Z8E9-Bi) is bound to a streptavidin-coated microtiter plate
(SA-MTP). The therapeutic antibody MAB<IGF-1R> is bound
and indirectly detected via digoxigenin-labeled MAB<H-Fcy
pan> M-R10Z8E9-DIG and an anti-digoxigenin horse-radish
peroxidase conjugate (PAB<DIG>HRP).

Figure 2: Detection of total therapeutic antibody diluted in buffer
The optical densities (ODs) are given for the various
concentrations of therapeutic antibody as diluted in PBS-T, 0.5%
BSA (w/v).
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Si gnal

Signal Ratio Human / Animal Dog 0.096 19. 24

Rat 0.034 54.32 CD1- Mbuse 0.028 65.96 NVRI - Mouse

0. 065 28.42 Cynonol gus 0.032 58.63 Baboon 0.029 63. 69
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Figure 5:
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Figure 7:
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Detection of total therapeutic diluted in buffer but also
containing 5% (v/v) cynomolgus serum

The optical densities (ODs) are given for the various
concentration of therapeutic antibody as diluted in PBS-T, 0.5%
BSA with 5% (v/v) cynomolgus serum.

Detection of active therapeutic antibody via solid-phase antigen
This cartoon shows the reagents used in the detection of active
therapeutic antibody via a solid-phase bound antigen. In the
specific example given biotinylated soluble interleukin 1 receptor
(s-1L-1R-Bi) is bound to the wells. of a streptavidin-coated
microtiter plate (SA-MTP). Active therapeutic antibody binds to
the antigen and is indirectly detected via digoxigenylated anti-
human antibody (MAB<H-Fey pan>M-R10Z8E9-DIG) and anti-
DIG-HRP (PAB<DIG>HRP).

Detection of active therapeutic antibody diluted in buffer

The optical densities (ODs) are given for the various
concentrations of therapeutic antibody as diluted in PBS-T, 0.5%
BSA.

Detection of active therapeutic antibody diluted in buffer
additionally comprising 5% cynomolgus serum

The optical densities (ODs) are given for the various
concentration of therapeutic antibody as diluted in PBS-T, 0.5%

BSA with 5% cynomolgus serum.

Detection of active therapeutic antibody in a sandwich assay
format

The biotinylated monoclonal antibody (MAB<H-Fcy pan>-M-
R10Z8ES-Bi) is bound to a streptavidin-coated microtiter plate
(SA-MTP). Detection is indirect employing the digoxigenin-
labeled antigen (s-IL-1R-DIG) and an anti-digoxigenin horse-
radish peroxidase conjugate {PAB<DIG>HRP).
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Tabl e 2b: Detection with anti-nouse |gG POD

Human / Ani nmal

conj ugates Serum (10% (v/v)) Signal Signal Ratio
Cynonol gus 0. 199 8.96 Baboon 0. 131
0 P2BEPZ00Z 3849

WOIR0@aEsRhesus macaque 0. 186 9. 59 Mar noset

Chi npanzee 1.893 0. 94 Human

Figure 8:

Figure 9:

Abbreviations

ABTS

BSA
ELISA

Fey

POD (=HRP)
IgG

DIG (Dig)
MTP

OD

PBS

SDS

MAK (=Mab)
PAK (=Pab)
RT

SA

T

<human IgG>
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Detection of active therapeutic antibody diluted in buffer via a
sandwich assay

The optical densities (ODs) are given for the various
concentrations of therapeutic antibody as diluted in PBS-T, 0.5%
BSA.

Detection of active therapeutic antibody diluted in buffer
additionally comprising 5% cynomolgus serum via a sandwich

assay

The optical densities (ODs) are given for the various
concentration of therapeutic antibody as diluted in PBS-T, 0.5%

BSA with 5% cynomolgus serum.

2,2'-Azino-di- [3-ethylbenzthiazoliné sulfonate (6)]
diammonium salt

bovine serum albumin

enzyme-linked immunosorbent assay

=Fcy = Feg = Fcgamma = Fc gamma-fragment of an
immunoglobulin

horse-radish peroxidase

immunoglobulin G

digoxigenin

microtiter plate

optical density

phosphate buffered saline

sodium dodecyl sulfate

monoclonal antibody

polyclonal antibody

room temperature

streptavidin

Tween®20

antibody against human IgG
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skilled artisan will choose a detection reagent with
little or no binding to thesLgG of an experi nent al
animal . WD 2006/ 066912PCT/ EP2005/ 013849 - 18 - b)
Assessing anti body bindi ng/specificity by the
Bixampied(r) system Al nmeasurenments were performed

WS Rsrh i oPIRGAER(T) 2000 instrunent using a CMB-chip.
Coating of "an antibody to this chip was achi eved by

standard ami ne coupling. Unless otherw se indicated
al) Us¢ ofvations Aonshyweelgicmttibpdietinian MESEDISAf er  5( HEPES,
NaCl, pH 7.4) at 25C. A saturating anmount of

MAB<H- Fc an> 0Z8E9 ol ydonal ti-human Fc
At (DA v . Crasisans s S ot ti il ol i
aymoreolgwi phd wigh dnmib fsérameditutehia?A¥ is cotbonite buerdpH 9.6),
%&ﬁ]{e&peﬁlﬁ}lre ?mrraciwt ﬁ@ﬁr?re\!.‘ﬁrc@veﬂzi. J\?_&Q@*alsl'liﬂg B‘Bﬁleb‘ﬁt{l ®BS-
n ing . ran | ration
gfwefﬂoZ%BiaﬂdY"gg ag§hel alwﬁeegfoﬁ 4 W}qgc]t)]ig Sg%%g?‘&t%emfm
itemp@@uck fout bours Ehen taavellhefithad 1§ wersrin@hawed ¢ bhdEL) with
Qi?eﬁaﬁ iélﬂaibh%]g}amge Hﬁéﬂ%ﬂ‘lsée%%ﬁl-)émg@gﬂi’édn B irhgh@rhiup}g@%}ftiﬂﬁﬂy
uf f er . seconds - i aeval uatjon
Sorewing peisies CU e RO LR DI T AR L p
\ealibedies(vekDissd as) requammensigt! by ketcertesppadingmanufagtursg mui r
fitting nodel. For all aninmal sera this calculation

based gn .the assunption the 1gG.l.e is.1
s v gt e eV drate: 08t dhORared il YO bk
tveee idivpaslyt processsfl fohentymsatic amadibo/dytedtinpectbeundciiiseyman

fiimdnd106 QD 3hE SRtikr Ofellk RRraiieatitedofi H; G)R W rdpRatel With
ta c and 2d). Tabl

hl e, 2C: o .. Bl ndi .anal
RIS A RER M0 P TRBUERY e SR D St Fo
bt Didgnestics Germinyirérllomey by arashieg sien. ShapOD (Saprisgy in
Wﬁﬁb’—&)@l&l PRt s 448160 rKARHIZOYTS ubitAROTAY signal was
Bn('j)el:'zlzlgtgre Y an ﬂIEA Mageoruar%g w§yek|§1%tl'll & 4% rh'qu{?er}ergr?’czZvavelength: 490

nm). For every anti-human lgG antibody the ratio of the signal against human

antibodies to the signal of cynomolgus sera was calculated. These values were used
for evaluation of the specificity of the anti-human lgG antibodies. A high ratio
translates to a strong reactivity with human immunoglobulin and at the same time

to a low (cross-) reactivity with monkey immunoglobulin.
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Table 1:

Reactivity of anti-human antibodies with human and cynomolgus monkey serum

Antibody (5‘:15‘1")‘31 in 10% 5'(9:;:: :;“y:‘:_" Signal Ratio
HumanSerum | molgus serym | Human/Cynom.

MAK<Human IgG> MK1A6 // Chemicon # CBL101 (*) 0.743 0.895 0.83
PAK<Humanh igG>-Bi /f Dako # E0428 (™ } 2.065 1,815 1.14
MAK<H-Fcy pan> M-R10Z8ES - Dig { *** ) 1.847 0.032 58.63
MAK<H-F¢y pan> M-R10Z8ES (*) 1.779 0.199 | 898

| MAK<Human Agg—lQG?lgM-Dig (™) 1.541 0.700 2.20
MaAK<Human Kappa>R12Z6H9-Dig { ™ ) 1.566 0.720 247
MAK<Hu-lgG> F{ab')2 —HRP- #/ Dianova # 109-066-098 | 1 404 0.953 1.47
MAK<Human IgG> HRP # Chesnicon # AP 113P 0.973 0674 1.70
PAK<Human IgG>F(ab) 2-HRP /f Dako # P0406 0.513 0.431 1.19
MAK<Human lgG>—HRP i Boehringer Mannheim (alt} | 1,383 0.796 1.74
Controls :
<Mouse>-HRP 0.139 0.131 1.07
<Dig>-HRP 0.029 0.031 0.94
SA-HRP .193 0.288 0.67
(*) = Detection with <Mouse>-HRP

(™) = Detection with SA-HRP
() = Detection with <Dig>-HRP

The high signal ratio for human serum as compared to cynomolgus serum observed
for MAB<H-Fcy pan>M-RI0Z8E9 indicates the high human-specificity of
MAB<H-Fcy pan>M-R10Z8E9. In contrast to MAB<H-Fcy pan>M-RI10Z8E9 all
other tested antibodies show a high cross-reactivity.

Based on the above encouraging data the cross-reactivity of MAB<H-Fcy pan>M-
R10Z8E9 against other immunoglobulin from other relevant experimental animals

was investigated.

Wells of a microtiter plate were coated with serum from various experimental
animals. The assay was performed as described above, using the MAB<H-Fcy
pan>M-R10Z8E9 as specific anti-human IgG detection reagent.

As can be seen from Table 2 MAB<H-Fcy pan>M-R10Z8E9 exclusively reacts with
the immunoglobulin of human serum human IgG or chimpanzee serum

respectively.




Tabl e 2d: Binding signals [RU of different nonkey
sera to MAB<H Fcy pan>M R10Z8E9 and a pol ycl ona
anti - human- Fey anti serum Sanple (Serum MAB<H Fcy
pan>M Rl OZ8E9 PAB<H Fcy>(Di anova) Bound RU KDi ss. in
wMBgwatl2RU KDi ss. in M Human 1274.0 1.77 x PLOEPIBSH13R49
2.81 x 1041 Cynonolgus | 2.9 no binding 1591.9 6. 64X
10-11 Cynonolgus 2 2.8 no-Bynding 1413.1 5.21 x 10-11
Cynonol gus 3 6.3 no binding 1899.0 1.15 x 10 io

Reactivity of MAB<H-Fcy pan>M-R10Z8E9 with mouse, rat, dog, monkey and
human serum, is shown in Tables 2a and b, respectively

Table 2a:
Detection with MAB<H-Fcy pan>M-R10Z8E9-Dig // <Dig>-POD

Signal Ratio

Serum {10% (v/v)) .| Signal Human /

Animal
Dog 0.096 19.24
Rat 0.034 54.32
CD1-Mouse 0.028 65.96
NMRI-Mouse 0.065 28.42
Cynomolgus 0.032 58.63
Baboon 0.029 63.69
Rhesus macaque 0.031 60.56
Marmoset 0.128 14.43
Chimpanzee 1.865 0.99
Human 1.847 1.00
Human IgG ( 5pg/ml) 1.821 1.01

5
Table 2b:
Detection with anti-mouse IgG POD conjugates
Signal Ratio

Serum (10% {v/v)) Signal Human /

Animal
Cynomolgus 0.199 8.96
Baboon 0131 | 13.63
Rhesus macaque 0.186 _9.59
Marmoset 0.239 7.46
Chimpanzee 1.893 0.94
Human 1.77% 1.00
Human IgG ( 5pg/ml) 2.105 0.85

It is interesting to note that in the above indirect detection systems the quality of
10 the final reagent <DIG>-POD or <mouse>-POD used in indirect detection also

influences the signal to noise ratio. The skilled artisan will choose a detection

reagent with little or no binding to the 1gG of an experimental animal.



Baboon 0 no binding 1209.8 7.33 x 1041 Marnoset 5.1
no binding 433.9 1.02 x 10-9 Chi npanzee 1077.5 2.21 x
W 1967.5 1.21 x 1042 Rhesus Macaque -2.9 no binding
1409.9 4.86 x 10-11 The SPR-analysis (of the
waliohd/ewsant nonkey sera) confirns the resul t PCTERRHOS/MIIZ49
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cross-react with any nonkeygspecies. Only the 1gG
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I @\45461‘11139 Caatingost ainambnd:;t td thiseclfip mas silgevied ibg atantard jamine
fflgﬂgumx%&%ﬂuemw idticafed %ﬁh}éﬁut%nm%te pRASrnRASH HESWHer
Exanpl e | a). I'n contrast to
B piaflpih 2 %?Z%EQ t he poI ycl onal anti-human Fc
15ant| body shows a high cross-reactivity with sera of

%&t@% rhodrﬁ%rﬁﬁmﬁbaypaﬁpﬁpkﬁﬁzsg&mmp&w&al Msen@han

n 0Z8E9 al e
L AAT D A o R B T 'zﬁfn%& cotplifg on

phfﬂ@réﬂt&tﬂ&ﬂeﬂi@obﬂ]emhw dIMhrshipanilidnodyl sdiar eot atiluted ap AdBS

{i g@{‘&& ée/&ﬁ ngﬁﬂ%l%lﬁif@fri@ﬁta&}ﬂaﬁ&&c%h&q 82&%@5&&5%5
) X
IREHAPYARIer g 1p elﬂé,\glildte gég% lIﬁ'Zélgathﬂ for 86 seconds.

mtﬁsdmmdmasdsqd by washing the chlp surface with HBS buffer for 180
seconds. Using Biaevaluation Software from Biacore® the dissociation constant
values {(=KDiss.) 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 seconds after start of the injection of the test antibody have
been chosen for the comparison of the amount of IgG bound (RU in table 2c and
2d).

Table 2¢c:
Binding signals [RU] of animal sera to MAB<H-Fcy pan>M-R10Z8E9 and a
polyclonal anti-human-Fcy antiserum

Sample {Serum) ' MAB<H-Fcy pan>M-R10Z8E9 | PAB<H-Fcy>(Dianova)
Bound RU KDin M Bound RU | KDin M

Human 2377 | 1.83x107"° 2399 | 5.64x10™"
Cynomolgus 8 no binding 1929 6.24 x 10"
CD1- Mouse 2 no binding 0 no binding
NMRI Mouse 5 no binding 3 no binding
Rat 25 no binding 92 528 x 10

Dog 63¢ |812x10° 925 |6.21x10™
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anti bodi es and i ncubated for 1 hour. After washing
the 5 bound di goxi ngenyl at g¢l. MAB<H- Fcy pan>M Rl GZ8E9
was detected with an anti di goxi geni n-anti body. The
PCD of the anti body-enzyne conjugates catal yzes the
col or reaction of ABTS sildd¢2date. The signal is

?ggrﬁiggggsg nié [Eb]e ﬁigdgffﬁ-@{iﬁﬁoxﬁ&y 40Pt NTWBRKEE § IR IM-R10Z8E9

e wav th: 490 hm. sor.bance val ues of
each serum satf§iaP %’%"é’l“é‘?‘i‘\‘?ﬁﬁ‘é@iaﬁt‘?ef‘i"ﬁl i cat es.

10Tabl e 3: Conpari son of standard curve in buffer
Sl o, PR E0RSel o AaFs THaS] ST LR
frg At —Sstghat 405 m_NMAB<H ey fpanm=>ive Z8ES— —
PAB<H- Fcy> (Di aRewed RYq 2 KPig- in M37 |Popnd BY 4 189 igM
DH&Gn0. 593 1. 25 01226 0./326 xQ0825 (. 170861176 D3AD™"
)C%Ir'r?(?m((jl'giils 6°0.156 0.9g5 |, binding 1591.9 6.64x10™"
Cynomolgus 2 2.8 | no binding 14131 |5.21x10™"
Cynomolgus 3 6.3 | nobinding 1899.0 |1.15x10™"
Baboon 0 | nobinding 1209.8 |7.33x 10"
Marmaset 5.1 no binding 433.9 1.02x 107
Chimpanzee 10775 | 2.21x10"° 1967.5 1.21x 10
Rhesus Macaque -29 | nobinding 14099 | 4.86x 10

The SPR-analysis (of the different monkey sera) confirms the results seen in the
MTP ELISA. MAB<H-Fcy pan>M-R10Z8E9 does not cross-react with any monkey
species. Only the IgG comprised in human and chimpanzee (greater ape) serum is
detected. In contrast to the MTP ELISA some binding of dog seram to MAB<H-Fcy
pan>M-R10Z8E9. The relatively high KDiss. for dog IgG (correlating to inferior
binding) as compared to human IgG with a KDiss.-gap of more than 100-fold
indicates, that this low interaction does not interfere significantly in an
immunoassay. This is actually what has been found in the MTP ELISA of Example
la}.

In contrast to MAB<H-Fcy pan>M-R10Z8E9 the polyclonal anti-human Fc
antibody shows a high cross-reactivity with sera of dog and all tested monkey

species.

Example 2
Use of MAB<H-Fcy pan>M-R10Z8E9 for quantification of total therapeutic

antibody

Biotinylated MAB<H-Fcy pan>M-R10Z8E9 or polyclonal antibody directed against
human Fc was bound to streptavidin-coated microtiter plates (SA-MTP) in the first
step. The excess of unbound antibody was removed by washing. Samples/standards,
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Tabl e 4: Conparison of standard curves in 5%

@y VBB gUESFs U Rpikeh e ntynemblgns ofruliBretd_siitapenyblygre-
Afdted %}lh‘}ﬁ L YEPRAEGY. F MMv-RI 24869 1518856+ MRt

(pythaed 10@1. Sy RIS Fr M 4338 2.5 0,559

Afferyardy tha nxtyg wis 4 to wells of an' SA-MTP "coated “with the

biotinylated <human IgG> antibodies and incubated for 1 hour. After washing the

bound digoxingenylated MAB<H-Fcy pan>M-R10Z8E9 was detected with an anti-

digoxigenin-antibody. The POD 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). Absorbance values of each serum

sample were determined in triplicates.

Table 3:
Comparison of standard curve in buffer (PBS-T, 0.5% BSA)

concentration of MAB<IGF-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fcy pan>M- | PAB<H-Fcy> (Dianova)
R10Z8ES

10 _ 2.039 1.937

5 1.109 1.094

2.5 0.586 0.593

1.25 0.296 0.326

0.625 0.170 0.176

0.313 0.108 0.106

0.156 0.075 0.068

0 0.046 0.027

As can be seen from Table 3 and Figure 2 both anti-Human Fc-gamma antibodies
are suitable for quantification of human antibodies (MAB <IGF-1R>), if spiked
into buffer. However, in the presence of monkey IgG’s (5% cynomolgus serum) the
performance of the ELISA with the polyclonal AB<H-Fcy> became significantly
worse. (Table 4 and Figure 3)
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Example 3
Use of MAB<H-Fcy pan>M-R10Z8E9 in quantification of active human antibody

MAB<IL-1R>

Biotinylated soluble human [L-1 receptor (h-IL-1R-Bi) was bound to streptavidin-
coated microtiter plates (SA-MTP) in the first step. The excess of unbound receptor
was removed by washing. Afterwards MAB<IL-1R> spiked in cynomolgus serum
was bound to the immobilized human IL-1 receptor. After washing away unbound
substances the bound MAB<IL-IR> was detected with a) digoxigenylated
monoclonal antibody against human IgG chains (MAB<H-Fcy pan>M-R10Z8E9-
DIG) followed by incubation with a horse-radish peroxidase labeled anti-
Digoxigenin-antibody; or with b) polyclonal anti-human Fc antibodies (Dianova)
followed by a wash step. The POD comprised in 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). Absorbance values of

each serum sample are determined in triplicates.
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Table 5:
Detection of total therapeutic antibody

concentration of MAB<IL-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fey PAB<H-Fcy> (Dianova)
pan>M-R10Z8E9
10 1.921 1.682
5 1.307 0.933
2.5 0.770 0.489
1.25 0.424 0.262
0.625 0.231 0.143
0,313 0.125 0.084
0.156 0.074 0.057
0 0.020 0.031
Table 6:

Detection of total therapeutic antibody in cynomolgus Serum

concentration of MAB<IL-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fcy pan>M- | PAB<H-Fcy>
R10Z8E9 {Dianova)
10 _ 1.642 1.789
5 1.637 1.608
2.5 1.272 1.400
1.25 0.755 1.228
.625 0.435 ' 1.419
0.313 0.236 1.331
0.156 0.128 1.315
0 0.027 _ 1.332

The data given in Tables 5 and 6 and shown in Figures 5 and 6 demonstrate that
both anti-human Fc-gamma antibodies are suitable for quantification of active
human antibodies (MAB<IL-1R>) spiked into buffer. However in the presence of
monkey IgG (5% (v/v) cynomolgus serum) the performance of the ELISA with the
polyclonal AB<H-Fcy> became significantly worse. Caused by cross-reactivity with
monkey IgG the sensitivity decreased and the variability increased.
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qgghg$§ggman the variability increased. - 23 -

Biotinylated MAB<H-Fcy pan>M-R10Z8E9 or biotinylated polyclonal anti-human
IgG directed against human Fc (b) was bound onto the wells of a streptavidin-
coated microtiter plates {SA-MTP) in the first step. The excess of unbound
antibody was removed by washing. Afterwards the MAB<IL-1R> spiked into
cynomolgus serum was bound to the immobilized anti-human antibody. After
washing away unbound substances the bound MAB<IL-1R> was detected with
digoxigenylated soluble human IL-1 receptor (h-IL-1R-Dig} followed by incubation
with a horse-radish peroxidase labeled anti-digoxigenin-antibody. The antibody-
enzyme conjugate catalyzes the color reaction of ABTS substrate. The signal is
measured by ELISA reader at 405 nm wavelength (reference wavelength: 490 nm).

Absorbance values of each serum sample are determined in triplicates.
A cartoon exemplifying this test system is shown as Figure 7.

Table 7:
Comparison of the standard curves in buffer (PBS-T, 0.5% BSA)

concentration of MAB<IL-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fey PAB<H-Fcy> (Dianova)
pan>M-R10Z8E9
5 1.824 1.685
2.5 1.319 1.112
1.25 0.837 0.702
0.625 0.497 0.413
0.313 - 0.277 0.229
0.156 0.159 0.132
0 0.025 0.032
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Exanpl e 4 Use of MAB<H Fcy pan>M Rl QZ8E9 i n

guantification of active MAB<IL-1R> in nonkey serum
Bi oti nyl at ed MAB<H Fcy pan>M RI OZ8E9 or bi oti nyl at ed
pol ydonal anti-human 5 1 gG directed agai nst human Fc

wo(o)s/ed2 bound onto the wells of a streptaviPGTEEWATES49

mcrotiter plates (SA-MIP) in the first step. The
excess of unbound anti bodyswas renoved by washi ng.
Afterwards the MAB<IL-112.> spi ked into cynonol gus
serum was bound to the i mmbilized anti-human

anti body. After washi ng aishle8unbound substances the
bound MQSE %ﬂl{ﬁ?o%ﬁéstgﬁiaﬁ%ﬁdes%gd% ] Eg@nyl at ed
sol ubl e - receptor (h-1L-1R-Dig) foll owed by

| nr‘uh::n“l on-wth a hor sh peroxidase-l-abeled

ow ?ﬁﬁ‘a}ﬁ parQ gognm body—epnzvae
gate catal yzes th \BK B Fore RaatMn | BABaiBFor>
quhqtratp The signal Rl | Vi
405 nmPwavel pnm‘h (ref rpnrggl%gi_enm: h: 490 0_ _
Absor Bénce values of ehch serd sanmlue are d@tdf§ m-ned
| 123) | t oon-&d0kori fyihgthi-d-¥Rst

) s Fi-ghre—7- IVe 7 ”2nﬁar€06176. of
the &i3ndard curves inl-butfedPPRS T b 50-BIA]
conctrati-on—of —MAB<I - 1R> for‘l‘f’ - s ad -
MAB<H- r\y pnnsl\ll_ RILOZ8EQ PAB<H: ﬁy /r\i nGVa) %‘ 1824

168525131911121250837070206250497
Gr Wthgraﬁ%coar%%gd@ is2difhe&l OPBHT LG 8961884 both anti-human

antibodies work {cf. Table 7 and Figure 8). However, in the presence of monkey
1gG (5% cynomolgus serum) the performance of the ELISA using the polyclonal
AB<H-Fcy> is poor. The signal out-put is much lower despite the same amount of
therapeutic antibody present, as shown in Table 8 and Figure 9. Caused by cross-
reactivity with monkey IgG the assay performance depends on the total amount
and composition of mornikey [gG, which can vary from animal to animal and from

time-point to time-point.




0 0.025 0.032 WD 2006/ 066912PCT/ EP20051013849 - 24 -
Tabl e 8: Conparison of the standard curves in 5%
cynonol gus serum concentration of MAB<IL-1R> [ ng/ nl]
signal OD 405 nm MAB<H Fcy pan>M R10Z8E9 PAB<H Fcy>
WO opeeeRta) 5 1.635 0.805 2.5 1.179 0.460 1. BSTEHEPZGY013849
0.278 0.625 0.421 0.163 0.313 0.231 0.101 0.156 0.136

0. 070 -25-
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The method according to claim I, wherein total therapeutic antibody is detected.



- 26 - Patent Cains 1. A nethod of detecting a

t herapeutic anti body in a whol e bl ood, plasma or

serum sanpl e obtai ned fronpan experlnental ani nmal

conprising the steps of a) providing the sanple to be

anal yzed, b) incubating said sanple with an anti body

: MABIIM RAREBEIordim); 16 RIatr® M cbirh NCHRAL MBkivEah G2 P Libody is
(g a_ reagent appropriate for the selective ,

det &E1%8n of total, active or antigen-bound

therapeutlc antlbody, and d) correlating the conpl ex

for | % c) to the concentration of said

' the P a%ﬁﬁ’fc{ﬂb‘b&yonw%ﬁléiﬂﬁ 549 & tvheretipthgrapeutic antibody is-

antdebiatd:&vdhﬁ:has PeRAPE iRnaligdhauman or humani zed

t herapeutic anti body of class G intended for use in a

human bei ng, and wherein said active therapeutic

. antiisoglyad Sntidodyh G100 MR 107 e f&qgéésﬁfngstﬁgtcoﬁc@n n of total,
experinmental aninmal that is still capable of 8 ng

it Sacg‘f?t i°h @RFgsAdONe thepc g jatikody dp ianwhrla blogd, Iﬁ‘eﬁmal @ serum

selsa@ple @bﬁah@@ﬁbﬁ%ﬂ%ﬁé&eﬁﬁmﬂnﬁﬂ Rfertin %aﬂ%%@ﬁm%ﬂﬂcﬁ? is a
fam i iﬁ&ﬁgarnnsets and tamarins,

mo TREY S OnE RAPED ey HBizebihprengits amgaoéao@ﬁ@asaﬁwnme@@efpr use in

ap %S'J.umhﬁ Béind, QRABere@ SaidBldve A% ﬁ’tﬁ,\c‘énﬁﬂ&l themnefout
2. The net hod according to clafﬁfl wher & n t ot %Flcmmbmh

t h@FEHE 28 XRTIBOW) animadidhag it gigl capablp pf birglingTiteantigen and
e tWhertinta s irigent0 afihdi Bkdiedld ﬁ‘dn@ﬂl@?gm hisp

acti.ve %@8( ag utic anti body IS detec dp 4. rﬁsﬁ%ﬂle members
meChHt oF RSB R g vorkdomankeysn éwe:rfrand mouse
t @€ Wibb6nsany R Mpek Srid8drRiES, 86wl hCdiods o 0

its antigen. 5. Use of an anti body MAB M RLOZ E9 for
measuri ng the concentration of total, active, or

anti gen-bound therapeutic anti body in a whol e bl ood,

pl asma or serum sanpl e obtained froman experi nental
animal, wherein said therapeutic antibody is a

nonocl onal human or humani zed t herapeutic anti body of
class Gintended for use in a human being, and

wherein said active therapeutic antibody is a

t herapeutic anti body present in an experinental

animal that is still capable of binding its antigen

and wherein said experinental animal is selected from
the group conprising the nmenbers of the famlies of

mar nosets and tamarins, old world nonkeys, dwarf and
nouse | enmurs, gibbons and | esser apes, true |enurs,

as well as crossings thereof.



