Non-cross-reactive an gG antibodies Herein are reported antibodies specifically binding to the
constant region of an 1gG-Fab-fragment of human and chimpanzee antibodies of the IgG class and
use thereof in immunoassays. Background of the Invention Since the development of the first
monoclonal aftib3HiES 7 Koehler and Milstein in 1974 a lot of efforts havePbé&r Mettisated to the
development of antibodies which are appropriate for therapy in humans. The first monoclonal
antibodies which became available had been developed in mice and rats. In the past ten years an ever
growing number of human monoclonal antibodies or humanized monoclonal 10 antibodies have
reached the market. Well-known examples include for example HerceptiffR, and MabTherA from F.
Hoffmann-La Roche AG, Basel A gt sisgfificarrtisraptrigthamiiadeshumanized monoclonal
antibodies is under investigation and needs to be studied in experimental animals, before entry into
human can be cof§idBrésfentiectirst thal prposeSdatiportatingriteria like: biox 15gavaitability and
antibody clearandequBilicimention iwerefthemdare 4o be studiad Manyof these stidies require the
quantification of the therapsutic.antibady in the background of the experimental animal's own
antibodies. In most cases mammals are used as experimental animals. Toxicology often is first
assessed in rodep Q}g%{mﬁe@p{ rafs, 1 fhe more advanced stages of drug development, especially
before 20 entry Grgrshﬁ‘dmg"mm‘ﬁtmﬁnﬂbmngs, even monkeys have to be included into such

pre-clinical studies. M als.usuall e petween gbout 10 to about 30 milligram of antibody per ml
in the circaéIationﬁﬂ%ﬁ%%gmglﬁ?%%nclgh@éCaﬁlt%B’d)l%%%%' AR PRl Y e it Wit S8t levels
ranging from abotit btivelh o fdeisyart permskidcatsdue T80 mickeagram pemmiioThe therapeutic
antibody, thus, has:teripecgietectée algainst &backgiounekaf expesimentalianimals antihadies which are
in an excess of afoutk00-Jale (0,40 suilian-lale I detectian.of aman qrhumanized therapeutie
antibody in the b%gg%ounnd of an experimental ar]imgls antibody represents dite a S|gnﬁ|cant task to
the 30pharmacoldgist. The detection GF A hUHTAH SPRUARAINCEY SATiBYYY BECSHEE Af3PA® 2nd more
difficult th8 closerTHEABISE driirRar s hefate T He s A hkn oW E:2008/081582 fan @ntisgiug antibody
assay is reportediiFhepdetectiovab aHtherapeutic. antibaghnin an @xpetimental animal is reported in WO
2006/066912. In US 5332,665 species specific, high affinity monoclonal antibodies are reported.
Summary of the Inventicn:Heein areseporiadat irsska-confarmationalepiieps Ar.antipedies of the
immunoglobulin ¢ass G,a6 hyrians.andchinpanzes, tatis notpresentn commonly,used

experimental animals. At second are reported ngn-cross-reactive aml.llzhu"man%%‘:atnt‘it)]&ﬂes and
anti-chimpanzee?&’édﬁﬁﬁﬁoléﬁe“é"ﬂﬁﬁj&?ﬁ {871AR dpifope! RvTRirarkRspbitedrigsaydaditg these
antibodi€s. 100ne dspedyandepotedvéreimis anantibotybinding todwiman erehimpadzee 1gG
(immunoglobulinatsyb¢iasscGland rofulineing tecaning and marmoselIgGnnane;gmpodiment the
antibody is not bindin i _ -monkey, marmoset, babogn, and cynomolgus NG. In
another embodiﬁﬁﬁgﬁ&fr?ﬁg@%y%ﬂgﬁﬁi%gﬁnﬁ#&r?& Podﬁﬁrﬁah”%iga c %5%}%5@3 B4 a further
embodiment the & P&?R?’Z?aé%%?fm}?af‘ A B RurhEHG i s & Yoo sre e eyt oFikess
determined by suiffaeéprasmoriiressnarndaancthe duafatue: forkiodingito sanind\Rhgstus-monkey,
marmoset, baboeni-and GynNBROIGUSIGEISEAG ML a5 RAre iR opermbadinent she Ku-value for
binding to a human ar:ghimpagzee 19G is of from 10-9 mo1/1 to | 0i3. mo1/1. In another embodiment
the Ku-value for binding to 20 canine, Rhesus-monkey, marmoset, baboon, and cynomolgus IgG is not
determinable via,gurface plasmon re: onance. In 9 e em Qdir%ent.tgelantiqu /is a monoclonal
antibody. Another aspect as reported herein is ah antibody Speciic ﬂvmﬁéiﬁgﬁ%‘g‘hﬁﬁ@*f
(immunoglobulinf BuseiaEater) thatesrmisrisecs Rappiiightichaim cohsthrtedoniainsfrdne
embodiment the antibedyrisfurtheslindirigito s igG2wlralscamembogimantdhaantibagly is further
binding tesan IgG4i-ta anather smbedimenitha;anibedy.is:net biadingdo anlg03-In.gne embodiment
the antibody is ng;_cqgndinr%to an Ingl th%t comﬁrises. Igmbd ;;I;ight chain constant domain. In one

groumd of expfritieidl ammadl's antibodles w are m an excess of about
100-fold to 10 million-fold.

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

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



30embodiment the antibody is a monoclonal antibody. reactivity compared eto antibody M-RIOZ8E9
produced by cell line DSIVI ACC2708, bind to different epitopes in the Fab-region, are not influenced
by a neighboging glygagylation site, and can be mixed in an immunoassay fpt.the, determination of Fab
therapeutic antibodies as the binding sites of each of the antibodies is present only once in the
Fab-fragment. Individual aspects as reported herein are the cell lines DSM ACC3006, DSIVI
ACC3007, and DSM ACC3008 as well as the respective antibodies obtained from the cell lines and
the use of these antibodies in an immunoassay. A further -ne t is a kit comg 10a) an antibody obtained
from cell line DS AEE 3006061 DM Attico 2n8PHIS M RE G008 8- DIM ST 2P08!iA biotinylated
form, b) an antibodypbtainect froty celidineBSMACEG3086isarRSM GCB00TterBSMIAGLC3008, or
DSM ACC2708 inydigaxygeryated.form; Anather #spechas.ieneiterberein js.a methed for detecting a
therapeutic antibody in a sample obtained from an experimental animal comprising the steps of a)
providing the samgla i0, he ArplygadysBhipcubating the sample with an antibody binding to the same
epitope as an anfibody as reporied herein,  c¢) optionally incubating the sample with a reagent

appropriage for thﬁ@ §el,e_gtiv dgt_ ctJQn f.total, active or anti en-bcound therapeutic antibody, and d)
correlating the cojn%p%x f%‘fm%%"ih"?b) or f%ttoathdé)%%ﬁﬂc%ﬁ Pa“irtilo%’f)t? %e?ﬁe‘rﬁgﬁ%u fésaﬁ)tﬁag)cf , optionally

via a calibration ¢UPVE SH ABtHET AsPedt a8 repbitedheidimPaHathdat ot iffthurieteically
determining a thexapeatity antib odydnracsarhplesidtaifedeiont ar experithentabanimelwsing an antigen
bridging immunoassay:cempising:deaptuigantinodnand atracer.antbedy, wheseinthea capture
antibody and the q%ﬂ%% a}ﬂti{%g% r%rg‘[poq@digg_%gggg;ggw §<:el% ‘ ﬁ%% Il‘rgm antibodies binding to the same
epitope as an antibody as reported Rerein. 30ih one embodiment the immunoassayis a sandwich

immunoassay. In.another embodi t the conjugation, of the antibody to its conjugation partner is
pertormad by eheioaE oA vl A A A G By e v
2011/04804PCT/EPP11a44PLiBné tupci s Gronpaufimaei Rrsimesnéarsoryssisihydryl-, hydroxyl-
and/or phenolic functional groups of the amino acid backbone of the antibody and/or sugar alcohol
groups of the carbioliydrambsdietite (bt thetdntiboty nir abfother lembodimehtthe captiies.antibody is
immobilized via aspecific, biniding pair.cdmeneiembiadimeninthe-captusa;antibady s tajgated to biotin
and immablizatianis performed iadmmentized avidi.orsyspiaydin, et anaerempodiment the

tracer antibody is conjugated to. the detectaple label via a specific binding pair. In one embodiment the
tracer azltﬂoody ié%*éh‘%? a[fg’a t%‘ﬁi&%’x%eﬁi ARdHiAkiry Ii%"ﬁ?écﬁeﬁégtaﬁlg belfd bétoliied via an

antibody against éitjosyersnivy. Sur e therepbesimant the 18 herapeutic AindbadyiscaiFab. In one
embodiment the experimentalanimakisseleeied frafrtthergsow camprising.the snembers.of the

families of marmgsets Ao m@@'ﬁ@,ﬁq!sisx\f%'@omﬁ%ygmgwg&gﬂweﬁ%ﬁsﬁi}wﬁg@fq!@%'%s and lesser
apes, true lemurs, as Y\éell as gosibnlgs t}}ﬁregof. In Pne embodiment the experimental animal is
;i o

selected from do§ Bhesud' Mok 2EBABSH BN B Poolyusa e o7 S BB diment the
experiméftal anikiaits a Macacaonbnkeyniirecfarthderabodiftent terargibodygBintlingeo the
therapeutic antibostyrariekat Hindirgdothenimmuaoeglabulin ftheexperdmentalanisaal is.an antibody
as reported herein, |3 ane, empegiment the therapeutic antibody is a human or a humanized antibody.
In a further embodiment the human or humanized antibody is a monoclonal antibody. 20 In one

embodiment the loial fherapentc antiady s detected, Inaotiet fhe Active derapeuficantbody is
detected, and in 'afurther&é thera eu'%c ant?blodxdis etect%d %%ilc Vis ‘éhnr? ntgb ﬁzdgr}\ﬁgjen.
(mmunoglobulin of subclass G that comprises a kappa light cham constant

25 dornain.

In one embodiment the antibody is further binding to an 1gG2. In also an
embodiment the antibody 1s further binding to an I¢gG4. In another embodiment the
antibody is not binding to an 1gG3. 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 herem reported anubodies 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 crogs-



Another aspect as reported herein is the use of an antibody which is binding to a therapeutic antibody
and not binding to the immunoglobulin of an experimental animal for determining the concentration of
total, active, ¢f gafiganshpund therapeutic antibody in a sample obtained fipm,an expetmental animal
whereby the antibody is binding to the same epitope as an antibody as reported herein. In one
embodiment the antibody is an antibody as reported herein. A further aspect as reported herein is
an antibody composition comprising a 30mixture of the antibody produced by the cell line DSM
ACC3006, the cell line DSM ACC3007, the cell line DSM ACC3008, and/or the cell line DSM
ACC2708. WC) PEAIH/{Y 4802898 P& THEPB1CHY 11 858 ¥E D dvsirsy eehptionnst thieMnvention The
non-cross-reactive(dritiftiurhant |gGl ditibodypdenoted M:RID48E9(ohtained ffbmrihei dell ine DSM
ACC2708) binds jg @b SRELRSFINE i JAMAR of W an IMMUNCOIARMIAAL Elask,P fgar the

glycosylation site,Asn297. The herein,reported antibodies M-1.3.2. M-1.5.8 and M-1.7,10 show a
reduced c‘[oss-re%écﬁ{/ﬁ}I;ﬁéélr%bg?gﬁ)g %ht?i (e)l.l 3}%&%@2‘8@, %f‘ngl?om A dittere (c-:-f)(f 0 éﬁglcthe
Fab-region. are Bt RfiENEEdHy aMeigrBeHhG G coSyIateH site, and can be mixed in an
immunoassay for the determining of therapeutic antibodies, especially of Fab therapeutic antibodies,
as the binding sités'oi€utlsoFthe Entibedied ispreseist lhe 10tHd Fab aymeht. 386 téiMtherapeutic
antibody" denotes @ @ntibady DNch stestad:inclinicahstudiesdos approyak ashumrandherapeutic and
which can be adminisierpe.tq.Anindididualder the batment of adisease. In one embodiment the

therapeutic antibody is a monoclonal antibody. In a further embodiment the therapeutic IS antibody is

selected from an,@@&m%%@in%%f{%g?n%&@ét ape, an antibody obtained from an animal
transformed with a human antibody locus, a huiman monoclonal antibody, or a humanized monoclonal

antibody, n one embagiment the theapeutic antibqdy,is adyman aapoclonal anibody, n a further

embodiment the therape‘ﬁﬁiéi an_tlbodyl i rrnanlze monoclonal anti ‘oglly. erapeutic 20 antibodies
are being used widely fof th& treatrteft b Vdrotstideadesshish ad vt flaical diseases (e.g.
hematological and solid anaigianciestmohddingnont Hod §iivisAyriphommar bresisheans@r; and
colorectal cancer), immugnalggicalciseases, beRirakneryeus disgases Masaulandiseases, or infectious
diseases. Such antibodies are, for instance, antibodies against CD20, 0D22, HLA-DR, CD33, 25

CD52, EGFR, 0280, GR3HER-RSMAGREE: YEGH Y EGE2. (TEA, hevis X antigag,JL-6 receptor
(1L6R), QL IGF- I.repeg(ﬁtor :(LEF.IR. . The term "antlbogy" _eniompassesége varlogs forms’of antibody

structures includifig WIS Stibo e Eh SARBSRS TR GHERES TRE SRESHIAS Peported herein is in
one embodiment a human antibody, a humanized antibody, a chimeric 30 antibody, or a T-cell antigen
depleted antibody. Geneli® Bligihdarig Brantistis“<e.g. described in Morrison. S.L., et al., Proc.
Natl. Acad Sci, USA 81 (1984)16851<685%; UG 5, 202238 hinddB 61204 24heRigshmanapL., et al..
Nature 332 (1988) 323-3a&#ANeubergeri:dM &6l al., Nature 314 (1985) 268-270; Lonberg, N., Nat.
Biotechnol. 23 (2005) J14TaAi4R, WO AL/ MBOASBCTIRR 0100680 Hmanizsd; forms o

non-hum,%n (e.g. rodent) antibodies are chimeric antibodies that contain partial sequences derived
“human antibd8y AR o RIS adEB8a0" EBF $re PRESE pA IR GEHIEEE Ghtibodies are

from a nd

derived from a human ar#ibody (recipient antibody), in which residues from a hypervariable region are
replaced by residues fromvahypesatiable frgiosref:a non-human:species:(@enen andberly), such as
mouse, rat, rabbit, or n0@5Qz‘éﬂl@ﬂ@5%%&*,%‘&@9&@8\;9&%Uﬁﬂ»?}?%%iﬂﬁu%?nd affinity. In some
instances, framework region (FR) residues of the human antibody are replaced by corresponding
non-human residues. Eurthermore, humanized antibodies may comprise further. modifications, e.g. 10
amino agig resic?él(fls% t ngt'{trléfedﬂgg %6*&5%’?%’? (t:ﬁzehe‘fé"gilp‘f’e‘ﬁfﬂé:ﬁtfbéo% ‘8?1}?19{11010 JSF:@}) gﬁﬁg%})}?%uch
modifications reshif APAHENES BT W ich detapiBlit Br HBFHbF RtBLER STHER HeABRIb KB4t not
identical to the cermespohditg parentseqaences dhese impdificationsarebmadedd furtherrefine
antibody performanne, dp generalntie.hwpanized aptipody, wilh comprise, substantiallyallof at least

one, and typicall varigble domains, in which all or,substantially all of the hypervarigble loops
correspond to th)(Y;ns%gﬁg)éfnéfé ﬁ}?ﬁﬁugrgg? % gﬁjo?négr{];t?%%cﬁ)l/b glgglalioo%gubﬁé%ﬁﬁgﬂ{faﬁ gf‘? tﬁrg% S are those of
a human recipierit &RBERFHE humanized antibody optionally will also comprise at least a portion of
an antibody constant region, typically that of a human antibody. 20Methods for humanizing non-human
antibodie§ have be8AUIESEABERSR tHE dFErm e emboditieht 4 huraripadsantibodyag one or more
amino acid residuesddtnoduceddntoit:fiom atsounc@wkichiis men-humanaThese pofdurman amino
acid residues are,pftga eferreditaiAs Imperttasidues: which-ate tyRically taken from,an,import”
variable domain. Humanization can be essentially performed following R



75 the method of Winter and co-workers by substituting hypervariable region sequences for the
corresponding sequences of a non-human antibody. Accordingly, such "humanized" antibodies are
chimeric antiodies,, whgrgin substantially less than an intact human varlamgﬁpl;n(ﬁln‘m (s,been
substituted by the corresponding sequence from a non-human species. In practice, numanlzed
antibodies are 30 typically human antibodies in which some hypervariable region residues and
possibly some framework region residues are substituted by residues from analogous sites in rodent
or non-human primate antibodies.  The term "monoclonal antibody" as used herein refers to an
antibody obtainedfars & b8piitativhn' b 8abstartiafy hoHibyencoly drtibddiesdie. thenipbividual
35antibodies confprisiingdheqopulatienareddenticaliexeepitior passikie naturally 7 HEEwing

mutations that m%yﬁsnyﬁgﬁmsfbmma@wm&% M%@lem%l{gm 9%%%%1@%%%&@}{&9@9!1‘ ic, being
directed agalnstasmglea é?nlc site. F rt%ermore in COE ast to pol cIona ntihody preparatlons

which include diff SNt aftibodies dESRd Agaitist Tifefent TRTGEHIE- U OR8PSRI S epitopes),
each 5 ménoclofaP&HtLEd i dite st wgatdsed shmigle whtigenie bite tomtheraniiger diviaddition to
their specificity, themanacionaldantbecips:aréradvantagechs imihatithey may-hersmibesized
uncontaminated ba/&mﬁr@sﬁ't&pm@éaw@bmq%wmgnﬁgﬂm HRdiges m%&haf;?o%t&%#he antibody

as being obtalned from a subgt%ntlally homo eneous popu atio ntlbogle and g)(c? be

construed as requmng J BroducHon Brtha Ehti ‘891 By A ?:)érfl%(gfé &tlfod® ﬁtgcté &Xperimental
animal” as used hersiHJEHste s AR HHERBRI S G ME FHpHiss bthe srdekest prifmatisscabifprising
marmoset$ and tamearins(familyh-Callitsiehidae)n new woklsimonkeys (fanifynCehidad)eldworld
monkeys (family Q&%@@@'H@ﬁ'%%@u% M@Sﬁ%mﬂmﬁ?@{ﬁ%ﬂ‘“@rfa@%ﬂ]%% o family 1S
Cheirogaleidae), aye- axe aub ntonudae bHshbabl?s and %aﬁ?g ;&T”y Galagonidae),
gibbons and lessér apes ( amﬂy fngn idae) A Hri SIPRUS SRl e ves (FAnIy tAbae), true

lemurs (family Leffitiidae)siotses fa‘nﬁw%ﬁ?@d@?ré‘bﬁrﬂn’/@%rﬁm@%ﬂqw Megatatiapidie), tarsiers
(family Tarsiidae)ras:wedl as:crassingsitherdof20noRese mboasinertthe expedmental @rimal is

selected from the; graup.cRHSing mecmean%mfmmw"ew&mmm%ks 34 @maens, old world
monkeys, dwarf an ousel mur ngb andl s ser aéaes true le g;urs aSﬁH%as crossings thereof

In this embodiment the closest ré] ves PRV IS 6%@51 T SUR bf
chimpanzees, bonﬁ‘ﬁ’@§0§@ﬁwﬁ§ aﬁﬂ%ﬁéﬁgﬁfaﬁs@ﬁ@kmﬂ@é@maﬁéﬁ@@m wreeeiitéSansyntidsue or liquid
sample removed dramrsin éxperithentatarimakinbone embediment the.samplewillde atiquid sample

like Saliva, urine f\@éwmgggnmﬁ@m@zaf@mmh&&%M%&hsatqm&oimmtégaéamme%ﬁkbe whole

blood, plasma or seru n "antibo b|n to a therapeutic antibod andn t bi d|n to the antibody
of 30 an eﬁxpenm!zn(fa? SRl gX J‘gm rapeu Fé%ﬁ% body- v&‘iﬁ% éé’é%ﬂ& gHétant( KDi")

of at least 109 mélllwﬁi’%lﬁtﬁtr?é‘t“éﬁﬁibo&lnG?e%t:Wﬁh c51<I’(B"ISS dirEbieade| eraaio tTPIAIdEhe“same time
the property of nakhindihgitolthe taatibody ofthe:experimental animal is insured by a Kpk,. of 10-- moll
or worse. Also in one embodiment the antibody binding to a therapeutic antibody and not binding to
the WO 2011/048048RCiFE3320101/06564 ¢ antibadysefan.expersaenial animakwillhave a Kpi'-gap
of at least 100-folg hehuganJhe feactiiiouiatds e, munRaiabli, ahdrss &V&Tr A gperimental

animal and towards human oy chim anzee immunoglobulin of class G, respecti SGeneraIIy the
term -binding to" ﬁ@ﬁ?ﬁggé hac{“éWTé tiody birfds %(’f1|’t§té(?ﬂ|§én°6fllth‘écé'dnegf)d‘ﬁa' G‘A?ﬂ}ﬁk?dy receptor,
whichever is inteffeRsahieitiepesdetive: contextoWith ol disso eintivreconstant (KB-Kh:t 9tof le mol/1 or
less, in another embediment withhaiKDrotiat least b pocll At the same tiregdtheinrapartyof not
binding is insured,fy &K Gf 10 £ mali, 0r More (8105 med )y A ('?0 in one 10 embodiment the
antibody binding to a first antibody and not binding to a second antibody will have a KO-gap of at least
100-fold between,jt r‘?ﬁ‘&t'}’s y&qwaz?j,gh% £II’St |mmunoglo of class G and towards the second

. ECICI]’I i om OSItION | cOm TISHLE,
|mmunogJobuI|n of cil ass G. The bin roperties of an ant ecially the I?plss in‘one
embodim

nt arc "B HESOS80 W@ﬁ%@é"ﬁ%ﬁlé’h réscfngﬂé‘éc Q“a\‘/’B{AﬁS:%i’Q iHstreHeREIN this
method binding propérties 38 7evialyatethbyEhhngdsiBurface plasmibmed3bhBACE (SPR). It is
convenient to bind the antibody under investigation to the solid phase (called chip) and to assess
binding of a monddtonal antibodyhausolyelonal ibndipodyyer even: of serun eompiisingdgGdo this
coated chip. 20The aptibady.Ripding to a therapeutic antibody and not binding to the antibody of the
experimental animal under investigation may be a monoclonal antibody, fragments of such antibodies,
as well as genetic constructs comprising the binding domain of such an antibody. Any antibody
fragment retaining the above criteria of binding to the therapeutic antibody and of non-binding to the
antibody of the experimental animal can be used. 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



30 antibody, or certain modifications of a therapeutic antibody, or the concentration of therapeutic
antibody bound to an antigen, or the fraction of a therapeutic antibody still capable of binding to an
antigen. In ong, 8@9%5%‘35“ the antibodies and methods as reported herel gn heI {%(ed( ]to detect the
total, active, or antigen-bound therapeutic antibody. respectively. The term t%lztneraﬁe’utlc antibody"
denotes any antibody detected irrespective of whether the antibody is active (|.e. still reactive with its
antigen), inactive, and/or antigen-bound. The term “active therapeutic antibody" denotes the
therapeutic antlbody present |n 5an expenmental animal that still is capable of binding its antigen.
Such antibodies, 2&failes Alifse pahion any other molecule at its antigen binding site. The
term "antigen-bound therapeutlc antlbody denotes the therapeutic antibody as present In the
circulation of an ekperinreraisanirialcthatisbound4o istdntigetenbatalvabtive 60 aotigen=tbound

therapeutic antibagy-asidefined-abpyecarbe 749 dimlyod@ﬁec,%ﬁg with the anfibadies;ang in methods

as reported herein, Additionally it is po i (;s,flb g\t\o %E%gt ﬁr Jg{@d 10f non-actiye tlﬁrag)eutlc antibodies,
such as therapeutic antlbodles Boun dz/ anti-dru es or antu C[ype antlbodles of espeC|aIIy
tio

neutralizing anti-dfiig &b tRESInvhAd ditof it %gl’é@ phdsiblé ﬂ?}qndﬁr"ééﬂ?téﬁéssfafﬁil"lﬁactlve
therapeutic 1S antibraelytdSachihadtivd-thErdpeiticiantib adiifitayt eygippe ia thegeutideantibody

bound to its antiges, ﬁlﬁtthmﬂ%%@@ewi@ apfibedyHoUnd 40 A GIRSSrreartive /MIgERN,Ar fhe therapeutic

antibody blocked by an auto, or}C gggplc antlquty against the, t er eutlc ant od ﬁ case the
total antibody amounts to more t an t e sum ofactive. arﬂcbl% &mj f) dend“ al’)’létl ody, an

additional fractior 5F o dy FisBrmmtistiy bratinactive %%?rtf@d‘?/fnb‘f BB%WI%‘* its BSHEspdnding
antigen wifl be préisehtbTotahtinerapeutic 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 Embodinentryyithoutansishing steps{homageneousibimnmisnassayhrin another
embodiment with mmngrsaspﬁo(i;es%rggﬁagqya AW&M‘%‘@S\@NMQQ{‘QC mhﬁm&% thefotal
therapeutic antlboda/ is dqtefcteﬁ]ln a san §v[wccfi] 'Eype |mmu oassaé/ % ereln t%antl ody which is
binding to a therapeutic antibody and not binding 10 the antisody BF BRIl is used at
both sides of sucﬁ‘“?s‘é’g‘séhd‘\/viﬁﬁnﬁﬁla%‘fﬂ TrELEEbday udedhst m@@@@@f*sm Sarwich is bound or
capable dfbindingrtdbadsolid phasel (Giten 1eferrde to adaapturdcantibedy), whereasithesantibody at the

other side of suchsanwieis lbaiein suslia manusnhahdier! gL isiest deteptipnis facitated
(so-called detectign antll0 w(liy[?m h amoun’gUWOZ 11/11 81 13PC IF 20111/065617 10 - of

detection antibody Bound in such & sandwich a84ay Brossdtiig @ gt EOW%I%’S%%@ amount of

therapeutic ant|bé%‘ﬁ?'ﬁf&@&ﬁﬁlé’?ﬁ\@étﬂg‘ﬁ%“ monoc[ond] antibody. In a ﬁmbcr embodiment

the therapeutic antibody is & humanized monoclonal antibody. Therapeutic

20 antibodies are being used widely for the treatment of various diseases such as
oncological diseases (e.g. hematological and solid malignancies including non-
Hodgkin’s lymphoma, breast cancer, and colorectal cancer), immunological
diseases, central nervous discases, vascular diseases, or infectious diseases. Such
antibodies are, for instance, antibodies against CD20, CD22, HLA-DR, (D33,

25 CD32, EGFR, G230, GD3, HER2. PSMA, CD36, VEGF, VEGF2, CEA. Levis Y
antigen, 1L-6 receptor (IL6R), or IGF-1 receptor (IGFIR).

The term “antibody” encompasses the various forms of antibody structures
mcluding whele antibodies and antibody fragments. The antibody as reported
herein 15 1 one embodiment a human antibodv, & humanized antibody, a chimeric

30 antibody, or a T-celi antigen depleted antibody. Genctic engineering of antibodies
15 ¢.g. described in Morrison. S.L., et al., Proc. Natl. Acad Sci. USA &] (1984)
6851-6855, US 5,202,238 and US 5,204.244; Riechmann, L., ¢t al. Nature 332
(198K) 323-327; Neuberger, M.S.. et al., Nature 314 (1985) 268-270: Lonberg, N,
Nat. Biotechnol 23 (2003) 111



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 {q i igen is rather complicated and requires quite different assay set-ups and
especially rec%ji(r)gg ﬂz{iﬁﬁﬁade reagents for each of the different assays. Wﬁﬂ’ﬁf’é‘ﬁ%ﬂﬁﬂi@s as
reported herein which are binding to a therapeutic antibody and not binding to the antibody of the
experimental animal it is possible to assess the fraction of active 10 therapeutic antibody, total
therapeutic antibody, or antigen-bound therapeutic antibody in test systems which are analogues to
each other. This Kilthoficorp&rative fassessmentcof tatddn activihodicantigemnsheunehtiterapeutic

antibody should havecadvantpges once SHantialivecouRarisons A Made iy pehyeep fhese various

fractions of therapeytic antiody. 13in one embodiment a sandwich type assay format is set up to
detect the active therapeutic ar?iiboécfyt}%;\na~j ﬁrrﬂﬁée%’ehrlﬁ 5 fr%cgnf%%%%ﬁﬁé“ <%/l\c/}/}ibf‘ngi1 Biflding to a

therapeutic antib3H) AhdHOIIHARG B tHe AHEBEYY: 8 thidigkperifientapanimalisrussd s a capture
antibody and the detection sidéof Sheh saddwichoassay eithet makescusenos thenantigan:n a labeled
form or after bindﬂﬁm&%&jﬂml&s?dgﬁ%@&%suﬁ@q%,ga%%gm, anBadAgh pRFing 19, gompeting
with the epitope rgcognized by the therapeutic antibody, wherein the second antibody is specifically
detectable andlor is_lat;elgd %@Gcﬁg rc}?a[an#glrnt ‘é’t%lr?’e&éq‘%ﬁﬁt rSet dEtbLoh | rf’aféﬁi'é\(t{eg‘.f)
antigen-bound thErARStR! SitBERNiAERe‘S Al TaMISH Ry JetEcraading seibiwih fypid esssay format
using the antibodyusihding to. & therapedtic ahtitiedyrayd: notpbirding te theoditibatyof the
experimantal animalRs.aigaptidedeagent: R deisction in.aneembadiment a sacandantibody is
used binding to the antig pi which.does not compete with the epitope of the therapeutic
antibody. The second ahﬁ%b%ﬁy%%(?ﬁ@é%%gg?ﬁgﬁ? fr%ne%‘%riﬁgéI%gg‘?rlc%sﬂ%%péﬂ_’lrﬁgﬁr‘%??hﬁ?tbl?% or indirect
detection is facilithfet!? 3TFL OO Rt tHeNEBliy BF P esiP b R g AEHCaRY- known
detectable markerthgroupsiigetivas dyes:daminescent fabelinggroppsstehas chemoOminescent
groups, e.g. acridinium esters or dioxetanes, or fluorescent dyes, e.g. fluorescein, coumarin,
rhodamine, oxazinezareselufin hoyaninedndidedivatives theteof Otheraxamplesoidabealing groups are
luminescent metahganRlexgs:SyCh W@ 2L HAAR04BRGT/FRALLLDGRG LT 88 [Hthenium or

europium compl%}g_esm;e,_rrllz%rirgqs e.g. as useg for ELISA or for CEDIA (Cloned Enzyme Donor

Immunoassay), and ra |_0|soto%bé}§. AP RS IQEOWINER MUk BEgR AR body dnd all or
electrochemolumitiRSeeHes aHerhfbs Rone dintodimbrnaigisairemitirighofoupeeusedaidetectable
labels, with partieutadrogreferencd beiry givertoprithenivm: chelates. i1 eneembodimentihe labeling
group is a ruthenisim (bispyidy W3- cheldten m;'gggg,detection systems comprise, for example, that
the detection reagent, e.g. the detection antibody, is labeled with a first partner of a binding pair.
Examples,of suitale, binding, pairs; are hapter-or-antigsniantibody, biofin or biptin analogues 10 such
as aminobiotin, |g1]{rgqj%|}%t(|) or %s_ttluoblptl.n/av!dln or streptavidin, suga(/Tectln, nucleic dcid or nucleic
acid analogue/cOmplemantany hutlICAEIEC Arg TE8dy B T SRIFBIP HSH hBeteteptor/steroid
hormone. In one'BHS8EREY thE9irst Bweiagvbeak mapbemeselbcteddromhaptenpantigen and
hormone. In onerembosimentithe daptendsiselegied fromidigoxinangd bioin And I&-aralagues thereof

The second paf_taﬁF‘%%J@“»QW&#Q%B&%@f%&@n%‘i%ﬂ%n%&%@ﬁ?ﬁ%ﬁ‘v gégfér%cucfi&xlisw!%bweled to allow
for direct, getectl?& e, 'thbéf thg Ibetls as \A%entlonegab?ve._‘ In \a] the above mmuno?og;c’é\l detection
methods Teagent Conaitions are chosenWhicR-BitsHr Tor Bindhihy ke B2gerisaiplsyEd, e.g. for
binding of an antib&tf{esite correspoIdIg EntigerncEhe skillodamisanrefers té therdesdit.of such
binding event bysusinghtheatermi camiexicT heccarmplex formed:in, anmassay.methed as reported herein
is correlated by state of %@rﬂﬁ%félﬁexdayfﬁﬁct%ﬁ%ﬁ%@%&%ﬂcﬁﬁ%&%&%‘e )-%*r%lt&:ogo%fegh% tQ}enrx? peutic
antibody. Such a correégti%%l%an be made e.qg. b%mway of preparing and determinin t%e'complex ina

dilution series of the Sc: corresporit g €8I With e AstSY Z4FePBR&IHERSIi%NA By correlating
the obtailfed restifPiith tHe GeRcertbagsn df thelipdividoal lomplekdemponentssDependinhg on the
detection reagenteemiployedithis carretatingstep wilitesultin theseaneantsation af tatakagtive, or
antigen-bound thgrapekticantifody.A3.the:skilid, artisan willappreciate the methods as reported

herein will not only 30 reveal the concentrations of total, antigen-bound, active or even inactive

therapeutic antibpgy. Diye 1adfis s alpReARC e, same [pagent. fhe.antiback bind!
"l

ding tp a
therapeutic antibfgd}/ and not binding to the antibody of the experimental animal, jnrh%‘él Gifferent assays
the values obtained can'BB'e4&IR) & PSRN 15 e dOeIRar AP BUBRCistios thire st deibsded. In a
further eMbodim&htteior 20110482 1143 PCTYRIN BHO6EE1 74 kR ccthefpresenbmethad: elates to the
ratio of active to total therapeutic antibody. This ratio may well serve as an indicator for the efficacy of
a therapeutic antibody. During the course of the experiments it has been found that one or more
epitope(s) that is(are) present on all classes of human and chimpanzee antibody of class G arc not
present on the antibody of any experimental animal. This(these) epitope(s) is(are) characterized by its
binding to the antibodies produced by the deposited cell tines DSM ACC3006, DSM ACC3007, DSM

ACC3008. Therefore is one aspect as reported herein an antibody produced by the cell line DSM
ACCROOA Aar DM ACCR2R0O0NO7 or DM ACCR0ONL 1NAc the anitnnal<c) recnnnized hy the three



30 of more than 80%, at higher concentrations, in one embodiment in the case of 10 - 10 -fold excess
of the antibody in question, referred to the known antibody, then epitope overlapping is present and
both antibodie@ in}cll 198 th}%same or an overlapping part of the same epitope, -1 3 - The _sg)ecificity of
the antibodies obtained from the deposited cell lines DSM ACC3006, DSIVPAEEZ8H# 36 DSIVI
ACC3008 can be shown in a sandwichELISA employirﬂg each a biotinylated and a digoxygenylated
variant of the respective antibodies and serum from different species. In the assay (see Figure 1),
capture and detection antibodies are obtained from the same cell line binding to identical epitopes. To
be generally applicablerassay fordetection dndguantificatien ehhumanig@dothie:satoaiaf an
eﬁperimgntalfanimaj,zﬁgm @@@ﬁﬁ@)ﬁé&@u&e&%ef@@mum%m%&%@@%i{dwwr}%%mg%g ﬁitg is
independent from any. secondary,antibody modification, such, as e.g. glycosylation or. deamidation.
Otherwise it 10 wéﬁ%yr bg ane 81%{&1?“530%%%?%%@ {ﬁ]éd3g§§9’fgrhé%cﬁ’%ilég\(}vxtﬁﬁgbcé]ﬁtf@ %?ﬁfg%y to be
detected and quaAtifgdd Fﬁ%ﬂﬁ’é‘t‘mgig@é' th BB Hersi re fEHEH BATiLhuPRakNE@ antibvdies is also
different tothe analyzedotherapéwtis antibodydangd: tan beremployiechassieference stagaart and positive
Con_'gog_3peCiﬁCit}écf@%iéﬁﬁst@P@ﬁ&;@@@fﬁf&ﬁmsﬁgﬁﬁf&h@ﬁ%ﬁﬂoﬂﬂ%@d?_.r%_g%‘3 %ﬁ&éﬁt&g@{%mé%{?l _tha¥ tﬂe
antibodies as repoyt erein are highly specific,for.human and chimpanzee immunoglobulin of the
immunoglobulin c&ags% &an %h%@gégﬁg{ff%rugf)(é%{lﬁﬁt@d%ﬁanb%eoéﬁfib%%%ﬁfﬁl(;%Egl %iﬁt})ﬁo not bind to
the immunoglobuiilMBIWREEIG B isA e prifteHEr afifias A'I‘F\}/’Qﬁjéésog%é%ﬁéiﬂﬁﬁieﬁﬁmaﬁimals are
well below a blankubeiee iebrained wwithoABTS withiout Perokididsespiesent: 20Thecspecificity of the
antibodies(as repesteeHhgraiicanalsorRe.shewn nasuraceplasmanresonance experiment using
the BlAcore technology. In Figure 3 a) to c) the RIAcore diagrams of the antibodies M-1.7.10 (obtained
from DSM ,ACC308):dM! :3.24ahtaingd.fram DSM AGCR006). 2nd: M-1i5.8 (ohtained fram DSM

ACC3007) are sh%vr\{qrgi.fcrorgfv% {I:Ch gan b s_ee,nfthat the antibodies are specific for human and
chimpanzee immunogiobdl in'6f tiags U. By lising ‘GBEBIOT exparifiarits 1t hagBEdh shoiitthat
theope(s) bound By tHEErsodiey asordberakcreidimib(dredidasontbimeatio map vitopdaasivinding is lost
denatured humanCienmpilegidbulin (Figute )k Anothersaspeetrasseporiedherginis anguantifying a
human angibody ar3Q-dts: derivative such@s fabfiagmenisdn dsampiechiainad.fom.an experimental
animal ComP“S'n%alhlg}'g@gl?}tegb%“gb@% as reported f er.(-fllnlg i%%;r? antipody anda °
digoxygenylated antibody as réported herein a5 scer dRtibd \33.0 gutre K'the SEHEM A assay
set-up and a calibratior cuE or tid assay With bxesiplaiymahtidounes s reporited Hérifys shown
(capture antibodyl.bigtinylated:ivi:-1 e, (M1 204APGTRERAG:16ar{icr14 nanalvte: fak-fragment of
human anti-H-13RQantibody, Jraggtantibody: 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 repgrted aptibodiesdaind.akerstparialy.ie Me.consiant light chain domain, of @ human or
chimpanzee antlb%dy of tg__e ﬂlm%nig%ll bulin class G and are therefore v_velrsun?egl fgrr’t Isassay.
Another aspect a8 fePoHaH hreih 18 AN ALy EBINSHsIRG KCARtire AnePHd e istb gy hinding
specifically to epitdgesioirdlitfarant dohainsof dhernandgGrin thisuassay oaly andntactgerapeutic
antibody will resulhincafpasitiue assaydiesult 10 and.s detectablesignaliln ome embodipent the
capture antibody s%'?»@cﬂaﬁﬂ%%?c%twrﬁ{&mﬁ%%Hgﬁ&t%&%ﬁ%%% H;%%H@%@%t@%ﬂiﬁ%@s reported

herein on the one hand and the antibody M-RIOZ8E9 on the other hand. [n"an exemplary assay

according {o this agpegfo Praghstructyaltagritiofa umAN LG i An cxpRrimental apimal as

capture antibody biotinylated M-RIOZ8EDY, as anhalyte an 15 anti al antibo 2 and a$ tracer

antibody digoxigeRYISEF N1 57518 el i iy S8 (R ENG "6 tHEREh&Hatic le8Y s8Eaf difd a calibration
curve for this assaylisashown)wAdfgrtherdagpectasreponethhefeirhis antassaynintwhighntie anti-human
IgG antibody is usad aswahaierpaee siandard ang/or positive control to mimic an anti drug antibody
(ADA). This can be useful during assay development to find out optimal assay conditions and test

robustness of the assai e sheckassay-PRIaEManGgs withifferantistandard.reagentsipositive
controls. Especially %9"&%%9%‘?”% ii% [his %ﬁ%‘;‘%’d”%o"ifn%f the fggt% at qﬁ@% A will be polyclonal and
probably"be directed a%alnst both, the Fab' ragment ana fhe'Fe 63r]t.(7%in“é fufrt E’Fcécép{é%? as reported
herein one of the @ilidticdoptaiiict fath te BBl linds: v sobabos DSt AGG13007, and DSM
ACC3008 is usedastthé' antitihdy bindingetaractierapeutic antiddydandtaotdinding te the-antibody of
the experimental apisaalina mathadiasseparted herein. Avfutheraspact.aseepaged hgrein relates to
the use of an antiodYIGi2 30 RladIng 9.2 fherprenlic anthady and ot hinding (o he antibody of
an experimental animal for measuring the contentration‘o %otaf,l active, or antigen-otnd 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



- 15 - antibodies obtained from the cell line DSM ACC3006, DSM ACC3007, or DSM ACC3008 A
further aspect as reported herein elates to the use of two antibodies which both are binding to a
therapeutic antl odiy far;;g not binding to the antibody of an experimental animal for measurlng the
concentration'o t”otaf tlve or antigen-bound therapeutic antibody in a sgﬁ]ﬁrepoﬂfé{ figd 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 therapebfié 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 ehalsinglefinnmensgiobulin elass! Thd refecende immynoegtabislin provides an
immunoglobulin @&%&&P%@lﬁl&@ﬁﬁﬁa@wﬁg@méh%ﬁ@%%m&cgﬁéu&t@%rw%nmcmﬁ
anti-immunoglobylin-clas ngnttlbodd}y&sqch as an anp human -immuno tF’ ulin-G nt body Thus, the
reference |mmunogf0bulln prow\aes suchas COﬂ]U a an[??nmrhlﬁ obllin clacsg“’§peé1flc 15 tag,
which can be speé&ficaliyitientified by a tag specific antlbody For example, if the tag is an
immunoglobulin G constant region a tag specific antibody is an antimmunoglobulin-G antibody. Such
a conjugafe can BE el dEstemdabaingriimiupioassdy o adydsiti controligsraerifimunoassay.

In the methods asareppredihereifbaisoreifierent:oapiaire maleckles cambeusaedisuebOas complete

antibodies, Fiabl2 fragments, Fab fragments pt@ve@ Si glgfcli\gcm %gppogje%sTh%pr%fe[ged hybridoma
cell lines as reporteg erein, MAK<I-I >M 1 T,h g%” 2G>M- | ..5. 8 MAKMA-IgG> M-1.7.10,

expressing antibGdiea LT3 B R 3 “’élwcé‘ﬁ%“ Bﬂ@ﬁﬁ‘sﬁ’é&?%nder the
Budapest Treaty JAdHE e Fet(@g?ﬁtlﬁh dﬁ@hé Wep’@éﬂ 6% enitfooryafismisdointapurposes of
patent prateduregwiithl DeutsehenSaminlungivgndvikioorganistnendne: Zelkultuen Grabt (DSMZ),

Germany: Cell Im&@;%e(}g%umfl\le DA AlReRgSTt Wr&%i&&ﬂmm%wﬁ@&%%gw ACC2708

22.12.2004 MAKEH I%}] G’é é i /% 06 24. 09(? 9 MAK<H-IgG>N4-1.5 M ACC3007
24.09.2009 MAK< 1?161 11 6@ 4‘}(‘?6 M s the second immunogiobulin of class

The binding properties of an antibody, especially the Kpys. in one embodiment are
15 assessed by surface plasmon resonance on a2 BlAcore® instrument. In this method
binding propertics are evaluated by changes in surface plasmon resonance (SPR). It
is convenient to bind the antibody under investigation to the solid phase (calied
chip) and to assess binding of a monoclonal antibody, a polyclonal antibody or

even of serum comprising 1gG to this coated chip.

20 The antibody binding to a therapeutic antibody and not binding to the antibody of
the experimental animal under investigation may be a monocional antibody,
fragments of such antibodics. as well as genetic constructs comprising the binding
domain of such an antibody. Any antibody fragment rctaining the above criteria of

binding to the therapeutic antibody and of non-binding to the antibody of the

[
LA

experimental animal can be used.

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 ameunt of therapeutic antibody
present, or it may be important to analvze certain fragments of a therapeutic
30 antibody, or certain modifications of a therapeutic antibody, or the concentration of
therapeutic antibody bound to an antigen, or the fraction of a therapeutic antibody
still capable of binding to an antigen. In one embodiment the antibodies and
methods as reported herein can be used to detect the total. active, or antigen-bound

therapeutic antibody, respectively.



WO 2/0481143PCF/EP2010/065617 - 16 - 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-LL 13Ral antibody) as reported in WO 2006/072564, an antibody
against the IR YEAEHTH anti-fLIR antibody) as reported in WO 2005/0238 721 41iB0dy against
the amyloid p-A4 peptide (anti-A13 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 1L-6 receptor (anti-IL6R antibody) as
reported in WO 2004/6962 64} andsanuantibatydaydinstthedGinlbeeoeptot (antid ik antibody) as
reported in WO 2004/Q8717.56,0641 WO, 2005(005635. (lk incarperated; hersin by referanss). The
following examples and fi ures are provided to aid the understanding of the present invention, the true
scope of which isdgtéﬁ]cifr]ff%m the appended claims. It is ISunderstood that modifications can be made
in the procedures set forth without departing from the spirit of the invention. Description of the Figures
20 15 30 Figure T %\iéff}r}@' PEIYErE SRR A RN gammsiic ARy biaARRRAOR B Aan
antibodies (humar RIGY imenadsperishdntalthinrab ) asshp dormiat; 4t scapting andbdetestion reagent:
antibody M-RIOZSEJ6)-captirenand detestionseagent aoiloory:Mnl::Leh tharpeytic antibodies:
empty triangles: anti-IL I3Ra | antibody, empty squares: antiAbeta antibody, solid squares: anti-IL | R
antibody, solid trignglesantinieRANtNEY . Rasulisabiainedwith an assay-eRaRIeyiaa the antibodies
as reported herel, aniorles uapd P AL QHBL MINOED. Wl 32 ML SN 710
Exemplary surface b?asm’on surface resonance lagrams of antibodies & M ey lhﬁ-I.S.S, and c)
M-1.7.10 as repoyted herein. DQt,BIo(,E_o[]?ntiTl%fnqn IgG qntt_i ogies; as exemplary referetrlce antibody
an antibody again'st‘ié’-s‘,cca:f(’-::‘c“t‘in"”’ﬁads]fI jeen Chosen e feferdhc é”nﬁﬁo%il%c ottEd s HAtive (left
column) &hd den@fisFed (AgIECSIut) foitn aritbod iitroedlulosesriedtbrane wed dbtdeted WO 201
/048043PCT/EP20QIH0656: 7 i+ 1i¥ plysitlie nespeative digoxigenylatéhantidivmnandgeeantibodies; a)
M-R10Z8E9, b) M3 @eC) Meh 3:8ndMeiki- 10 Eigiterahzsay for auaptifying uman aptibody
derivates in a sam le obtalﬂ}e from an e§<¥]er|mentﬁ!_{%glggﬁl_: d? (;sgg%rg&tlg assay set-up, b) calibration
nte [ =

curve. Figure 6ASSaY 16 Proot structdrar mtegfityge M an e

In addition, it is also possible to indirectly assess any “inactive therapeutic

15 antibody”. Such mactive therapeutic antibody mav., e.g., be a therapeutic antibody
bound to its antigen, or the therapeutic antibody bound to a cross-rcactive antigen,

or the therapeutic antibody blocked by an auto or anti-idiotypic antibody against

the therapeutic antibody. In case the total antibody amounts to more than the sum

of active antibody and antigen-bound antibodyv, an additional fraction of antibody

20 comprising the inactive antibody not bound to its corresponding antigen will be

present.

Total therapeutic antibody for example can be detected in a so-called competitive
immunoassay svstem or in & so-calied sandwich tvpe assay system. Such assay may
be performed 1n one embodiment without washing steps (homogencous
25 immunoassay) or in another embodiment with washing steps (heterogeneous

IMmunoassay).

In one embodiment the total therapeutic antibody is detected in a sandwich tvpe
immunoassay, wherein the antibody which is tinding 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



experimental animal: a) schematic assay set-up, b) calibration curve. Figure 7Selection of antibodies
with no detectable cross-reactivity to 10cynomolgus serum. Example | Preparation of the F(ab’)2
fragment of human | mmunogen) The full length human antibody of the class G (human Ig,G) in
100 mM sodiuri &l (% "Hluffer, pH 3.7 was incubated with pepsin (1 pg pepSifF PRI HI§IHE). The 15
fragmentation was analyzed by analytical gel fl|tl‘atl? 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 difalriatograptybodiursmand thevisolateshfrattionsseluted dadarsalt gradient were 20

analyzed individualiy.by apalytieal gl fitration. The, pool containing,the.antihady; F(ab"), fragments

were applied to an affinity matrix with immobilized polyclonal antlbodles against human Fey to

ciminate race amausls of e eamenis, The, o oy wga poded sangepalad o about 16

mg/m1 and finall | filtration column Superdex 200). 15 Exam fe 2 “Genération of

lied to a
monoclonal anti %h‘fﬁgﬁnltgﬁ‘“g %b‘é}a.éé BrRPHRI 2200 6F rfﬁﬁéj“l*—‘éfﬁ)é’lé)f\fMFéltfﬁ fE8S8UE2 weeks of
age, were each{sivaiilypirfiliniZedt itrap shitoneally withadotigiod theitantibigdy B(ab)2rfragments
prepared accordingpBo:tedExamplguhmixad:withrGRA (ﬁ:@mpl@taxﬁafemﬂ SAdiaManiq T further

intraperitoneal 'mmu%%e&'%m§ Tollowged after,6 a1 weeks, eggh wib 10049 0f e anibody
F(ab’)2 fragmentgsPE FF{nouse X?R/é %}WA Incomplete Freurid's adjuvant). Subsequently,
m

intravenous bod: N2 e fag g’aﬁﬁh\‘i\fﬁﬁcgﬁcttﬁ%}?%‘flEf?fh?quélli?y‘:fr‘é’gmﬁents in PBS
(phosphate buﬁ’@?@@ﬁéélFrfef)‘lﬂw?élécdm@@tbbﬁﬁﬁ@%heffusi’oﬁﬂlbl)fﬁqglmsahﬂccﬂt@mng Spleencells of the
mice immunizedhacgerding:ioiR)wenefiised-uithrnyeloma cells %ﬁ@&i%zlﬁcGMIE@&GQCM”S'IGM
(alfte . and Misiin, € Hethods Fape. T3 G981) 3:48) Apoximeich 2 &1 308 spenocyts

were mixed with 4.2 x 107 myeloma ceé (P3 CRT 1580 centri uged (20 min.
at 300 x g and £ 4HE %eﬁTS“\R?é‘?%r\Ng Hed aff‘@PW/%rrd’é GRE&TIN the g‘dﬁﬁ?éuﬁfedfﬁiﬁ%PM] 1640

without FCS (fetapeklfgepurtyasingee onadfayed imgain aroo e isra 1adsOmilopeintethvial. Thereafter. |
ml of PEG (poly-teihydene: glycol)hmetecultarweight 4,000 g/mol) was added, mixing was done by the
pipetting. After 1 min. in a water bath at 37 T., 5 ml of RPMI 1640 without FCS were added drop wise,

the suspension waﬁme@dRPcM] 464Qiwith 1%%(&4@0 Remwvas.addeddqadinalvolume of 50 ml, and
then c:entrlfugeqh JH}%&?@HR& ggllsfwgﬁgrrcesggﬁ)%ilggqhm 1§F% d,‘I>/I‘GIH1T6%O V\{Ith 10 % FCS, and

plated In hypoxant Ine- azaserlné selection me mmo oxan hlne Idfgﬁnf}azaserlne In

RPMI 1640 witH "T051EE 8Y BSHkaiiin g th ey féétﬁ?tfmn%lﬁ’arﬁ%ﬁﬁﬁé’iﬁ*téﬂéﬁﬂr&“yG (Peprotech,
0.5 ng/m1). Aftersdd daysative prmidnd cultdrds WereassayeddOnspesifidvantibeshy syinthesis (see

Example 3). Primany cultures.exhibitingnbinding:-tosbiatinylated RR-antibody. E(aRR fragments as well
as to bigfinylated hyman. narmal ;‘1%%"%%‘{ %ﬂ %r‘{id %aézzegnp@ézsulﬂ le.g8llde § §4y?£‘c'”t° Sq-well cell

culture plates using a flow cy tometer'gg 10S ences In‘me containing the growth

factor recombin@ht R SRR (?Eﬁfd?e’&‘i GBS HHITBY FolRrigHNSIFRSI8EE), the cell lines
DSM ACC30063BSMANCCRAGT senic: D8MACE3008 weredobtaindd:tAntibGdy M:dd7.10 is of the
IgG2a class, antibodies M-] .5.8 and M-1.3.2 are of the IgG | class. ¢) Production of immunoglobulin
The hybridoma tetl kngscobiaimedtinb)were inoouiated atminitial-ogihadensities:(lived 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 onc 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 1s in one embodiment labeled in such a manner that direct or

indirect detection is facilitated.

30 For direct detection the labeling group can be sclected from any known detectable
marker groups. such as dyes. fuminescent labeling groups such as
chemoluminescent groups, e.g. acridinium esters or dioxetanes, or fluorescent dyes,
e.g. fluorescem. coumarin. rhodamine. oxazine, resorufin, cvanine and derivatives

thereof. Other exampies of labeling groups are lumimescent metal complexes. such



cells) between 1.0 x 10 and 2.2 x 10 cells per ml in RPMI 1640 supplemented 30 with 10% EC'S, 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 maim! and 1.5 maim]
of monoclonal*4htidéd¢*iére obtained. Purification of the antibodies from tRETEERFE/8efséTnatants
WO 20 )4 043PCT/EP2010/065617 - 19 - was done according to standard protein chemical methods,
elase reported in Bruck. C., et al.. Methods Enzymo‘l.1121 (1986)587- 596. Example 3 Screening
assays for detection of anti-human IgG antibodies a) Primary screening for antibodies binding to

human NG For the defesiminatien-ebifierspesiiciy:of theyantibediesdn, the gultuig supgrngtants of the
o e L (B PR pres i oa bl Sspavidin (g oar

Bernried, lot MC 1 9%) were coated with biotinylated humanized tsed e Immunization
process, 250 ngIMifoF B8Ry G 1D PRRSHOdE Mo B HgATinFeshe etively, AcPBSadips@mented with
| % (WW) BSA H {Roa¢rpeirweltoss mind incubation atlambientttepapératurerafittnshaiking), and
subsequenitly wasghed threetings With0:9% WY NAGIH D08 LabkiTyegnip i20. Anthe next step, per
well 100 ).11 of ﬂﬂ@ih p}ag;gysgllg%)@ to be assayed (culture supernatant) were added, and incubated
for 60 min. at ambient temperature, with IS shaking. After three wash steps with 0.9 % (wW) NacCl /
0.05 (7b Tween(r).20 per.well. 100 ul of a horseradish peroxiclase-labeled F(ab52 fragment of a
polyclonal sheepﬂgﬁgﬁodﬂg e 5:;\{FLl{t?f)]EjsdCo\l;}vq Sre added Yor the gléitte@ﬁo EbeFBéﬁﬁﬁﬁ%%p%gantibody,
and incubated fol EGTRHRIR SHBRSH e ippdtire! witrrisrakipge Subsetsearidy, [washing was
performed as aboveaFinkilyiipenwell $004Atof ABTIS20/1(Rbsle Diagnestiss:Grahideddannheim,
Germanycatalogiag. £684302) wais. added rifter 30 mingincubation atambient tempgiature, the
extinction (OD) was PRASHRHLA 408 A0A 492 0M IA0RHISE) 0 & commercial picrotiter plate ELISA
Reader. This screening fe'a"to & selection of antibodies birding WRIT T HihdRZed 156 d%well as to
human 1gG. This S&felIdIF 8 hntihbdied e fUFEPEabjESEOIsEEREy BB)seledtioncotantibodies
with minimal crossrtesictivity to: 1GGtofioter speciesBiotinylateddiufnan hig&washeung:to the wells of
a streptavidin-coatednicraiiaiplaindSAdty R he. sk siep itfiesucassal Lﬂaar?v dpntibody was
removed, by washing. Afterwards the samples and the reference standards 30 anti-human Ig
antibodylags obta?ﬁ%%w%ﬁ é%%%lg% \i?/_?étrgen iitited in Hu é{:rﬁe:bnaj 0561 ohfblglﬂs&élé]ﬁ? Y Diluted
samples were adti&H'EyHE Stae il intupRtEsd f8rdownier s aminest tsmperdtuiés willsishaking. After
having washed awaycanoundsubstances, the human 1gG of the first step in digoxygenylated form
was added to the wells of the plate and incubated for another 60 min. After washinu, the WO
2011/048043PCTHLAR0L0L0656H 7 2Oediolinid digoxygenykatecantibady was detegigd-with n
anti-digoxygenin aptadsiRE: eaniligale (Ihe RIRE hareradish Rerexiiase) oLING ARIRODY-enzyme
conjugates catal)(zela,is tCh%_gSoIgnr igg%%oig%f %%g,ﬁu%;srgtagei The signal is measured by E Bi_SA reader at
405 nm wavelength (referehce wavelength: 490 hin) “ABEBISARE VAL ES Bt a5 58 if ¢ample were
determined in tripiEAtY AFifiBOARes RS Higheassay resppiisefamreshomalgusserasthad well as in
buffer were selectgdriseeFigure Brithisédcondisareaningtleehtedusslestipn afaniibagies binding well
to human 1gG with, fpinirabsrossiraactivity o JG.of otersRedies, Rxample 4, 19Assessment of
antibody binding/v\vs:g)vec(i)fficityibyrsurfgél{g':eeI %I%?mon res%'nance All measurements were péerformed with the
S-C

BlAcore- T100 instrume usinga EMs ERip: Eoating oﬁrﬁl@%ﬁiﬁlvﬁthd H QRSO wies Behieved by
standard‘amine COUBIRRYAISISE Bt HBd TR dcHRd 2andmtrhlions wedeopadorhsddri B Sbuffer
(HEPES, NaCl1, pHhd) at25 '@itA saturatingamonnifofia nelyclonal goaenti-meuse ke-gamma
antibody was immepiliaed by aminecaupling on ansdiow gell of the GMS-chig, Subseayently, the
different monoclonal mot isOenzil)l;)t&i?b{%piaes}.W(Jj@i,rec%tgfgjt a qibn'st I%gmqn 19G were é%jected for 60 seconds at a
flow rate of 30 ullmin and were bouhd by the antr mouse é“ﬁ?ﬁfﬁ‘éﬁﬁ“ﬂh" imal sera were diluted in
FIBS buffer. Bind%}q was analyzed b%.'pjlectip‘n(of the 1 in 100 diluted sera and incubation for 60 sec.
at a flow rate of 30 Ulfinif. DisSoeitOH AE RELSITedBi 0rashifT tes LAt ale Wit NBS buffer for
180 sec*Using BiA&valtlsticr 'Sefvirarsfrom Bisdoretthendissodiationvsonstantovalirest(:r)) were
calculated with a etk pammgmuiibfitingmodekhE arsalbanimalseadthisealemationivashased on the
assumption that hg;lgCevel dshn maimloThe:siang) vl S0.sec. Afler siarl (Sqfihg njection of
the test antioody were chosen for e cqmpaison of the amount of I bound {sce Table ).

. . . ere ssays the values obtamed can be easily

compared to cach other and even ratios thereof assessed. In a further embodiment



Table 1:Binding signals [RU] and KO-values for binding of animal sera to different monoclonal
anti-human IgG antibodies. Antibody (,) Sample 0 (serum) NI -RI M-1.3.2 Bound RU KO mo1/1 Round
RU KO MON Chimpanzee 159 2.21 xI0-1 95.7 1.12 x 10 Human 151.3 -Ic) 1.77 x 10 S0.1 1.43 x WO
2011/04804#’%3/%@%6’7665617 Antibody ( -4) Sample (1) (serum) CT/EP2010/065617

-12.

the present method relates to the ratio of active to total therapeutic antibody. This

ratio may well serve as an indicator for the cfficacy of a therapeutic antibody.

During the course of the experiments it has been found that ane or more epitope(s)
that is(are) present on all classes of human and chimpanzee antibody of class G are

5 not present on the antibody of any cxperimental animal. This(these) cpitope(s)
is(are) characterized by its binding to the antibodies produced by the deposited cell
lines DSM ACC3006, DSM ACC3007, DSM ACC3008, Therefore is one aspect as
reported herein an antibody produced by the cell line DSM ACC3006, or DSM
ACC3007, or DSM ACC3008.

10 As the epitope(s) recognized by the three deposited cell lines 1s(are) unigue in the
Fab region of an antibody another aspect as reported herein is(are) the epitope(s)
binding to the antibodies obtained from the deposited cell lines DSM ACC3006,
DSM ACC3007, DSM ACC3008, In one aspect as reported herein the antibody
binding to a therapeutic antibody and not binding to the antibody of an experimentai

15 amimal is characterized in that the antibody is an antibody binding to the same epitope as
one of the antibodies produced by the cell lines DSM ACC3006, DSM ACC3007 and
DSM ACC3008.

For example, a method can be used in which epitope overlapping of two antibodics
binding to the same target antigen is determined with the help of a competitive test
20 system. For this purpose, for example with the help of an enzyme immunoassay,
there 1s tested the extent to which the antibody in question competes with the
known antibody for the binding to an immobilized target antigen, ¢.g. employing
an antibody produced by one of the cell lines as reported herein. For this purpose,
an appropriately immobilized target antigen is incubated with the known antibody
25 n labeled form and an excess of the antibody in question. By detection of the
bound labeling there can casily be ascertained the extent to which the antibody in
question can displace the known antibody from the binding. If there is a
displacement of more than 20 %, in another embodiment of more than 30 %, at the
same conceniration or & displacement of more than 70 %, in another embodiment
30 of more than 80 %. at higher concentrations, in one embodiment in the case of 10'-
10 -fold excess of the antibody in question, referred to the known antibody, then
epitope overlapping 18 present and both antibodics bind to the same or an

overlapping part of the same epitope.



M-RI OZ8E9 M-1.3.2 Dog 35.5 3.17 x10 -1.9 no binding Rhesus-monkey -1.9 no binding no binding
Marmoset 18.9 -2.04x 10" 2 no binding Baboon

WO 2011/648543 PCT/EP2/065617
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The specificity of the antibodies obtained from the deposited cell lines DSM
ACC3006, DSM ACC3007, and DSM ACC3008 can be shown in a sandwich-
ELISA employing each a biotinylated and a digoxygenvlated variant of the

respective antibodies and serum from different species. In the assay {see Figure 1),

Lh

capture and detection antibodies are obtained from the same cell line binding to
identical epitopes. To be gencrally applicable assay for detection and quantification
of human IgG in the serum of an experimental animal, such an assay requires an
anti-human IgG antibody whose binding site is independent from any secondary
antibody modification, such as e.g. glycosylation or deamidation. Otherwise it
10 would be necessary to optimize the assay for each new therapeutic antibody to be
detected and quantified. Furthermore cach of the herein reported anti-human 1gG
antibodies is also different to the analyzed therapeutic antibody and can be
employed as reference standard and positive control. Specificity results obtained

with this assav are shown in Figure 2.

15 It can be seen that the antibodies as reported hercin are highly speeific for human
and chimpanzee immunoglobulin of the immunoglobulin class G and show a better
specificity than the antibody M-RI0Z8E9 and do not bind to the immunoglobulin
of class G of an experimental animal. All values of the cxperimental animals are

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

20 The specificity of the antibodics as reported herein can also be shown in a surface
plasmon resonance experiment using the BlAcore technology. In Figure 3 a) to ¢)
the BlAcore 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 ¢lass 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 15 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 §
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.



-1.5 no binding -2.2 no binding Cynomolgus -1.4 no binding -7 no binding Antibody (- ) Sample (4.)
(serum) M-.5.8 M-1.7.10 Bound RU Kp molil Bound RU KO MOM Chimpanzee

WO 2011048043 PCT/EP2G10/6653617
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anafyte: Fab-fragment of human anti-ILI3Ral  antibody, tracer antibody:
digoxigenylated M-1.3.2), This assay requires capture and tracer antibodics 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

Ln

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 1gG. In
this assay only an intact therapeutic antibody wili result in a positive assay result
10 and & detectable signal. In one embodiment the capture antibody and the tracer
antibody arc independently sciected from the antibodies as reported herein on the
one¢ hand and the anttbody M-RI0Z8EY 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

Lh

anti-ILI3Ra! antibedy, and as tracer antibody digoxigenylated M-1.3.2 s
employed (in Figure 6 the schematic assay sct-up and a calibration curve for this

assay 15 shown).

A further aspect as reported herein is an assay in which the anti-human TG
antibody 18 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, ie. to check assay
performance with different standard reagents/positive controls.  Especially
advantageous 18 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 F¢ part,

25 in a further aspect as reported herein one of the antibodies obtained from the cell
lines DSM ACC3006, DSM ACC3007, and DSM ACC300% 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

e
o]

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 1s selected from an antibody

binding to the same or an overlapping epitope as recognized by one of the



109.4 1.29x 10 ()9 109.4 1.94 x 10-09 Human 77 -00 1.43 x 10 77 7.55 x 104'9 Dog -2.4 no
binding -1.4 no binding Rhesus-monkey no binding -2.7

WO Z2011/648043 PCT/EP2OTHOGRGTT
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antibodies obtamned 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

LA

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 & Fab fragment.

Alternatively the antibodies us 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 immunoglobuiin class specific
constant region that can be specifically bound by an anti-immunoglobulin-ciass
antibody. such as an anti-human-immaunoglobulin-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

UMIMUNOassay 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-1gG>M-1.3.2.
MARK<H-IgG>M-1.5 8. MAK<H-1gG> M-1.7.10, cxpressing 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 Sammiung von Mikroorganismen und
Zellkulturen GmbH (DSMZ), Germany:

Cell fine Deposition No. Date of Deposit
MAB<h-Fc gamma>M-R10Z8E9 | DSM AC(C2708 22.12.2004

- MAK<H-1eG>M-1.3.2 DSM ACC3006 24.09.2009
MAK<H-1gG>M-1.5.§ DSM ACC3007 24.09.2009
MAK<H-1gG>M-1.7.10 DSM ACC3008 24.09.2009




no binding Marmoset no bindingt no binding Baboon no binding no binding r Cynomolgus -1.1
no binding, no binding. Table 1 shows that the three anti human Ig(3. antibodies do not cross-react
with serum from other species except Chimpanzee. In contrast, for M-RIOZ8E9-an-additional
interaction with @&t $dth dog and marmoset was detected. Example 5 PCT/EP2016/065617
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The cell lines and antibodics 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

LA

antibody against the IL-1R rcceptor {anti-ILIR antibody) as reported in
WO 2005/023872, an antibody against the amyloid [(-A4 peptide (anti-Ap
antibody) as reported m WO 2003/070760 or US 2005/6169925, an antibody
against the human P-Selectin glycoprotein (anti-P Selectin antibody) as reported in
W0 2005/100402, or US 2005/0226876, an antibody against the IL-6 receptor
10 (anti-1L6R antibody) as reported in WO 2604/096274, and an antibody against the
1GF-1 receptor (anti-IGFIR 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

L

understood that modifications can be made in the procedures set forth without

departing from the spirit of the mvention.

Description of the Ficures

Figure 1 Fully generic Assav for quantification of human antibodics
20 (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 antibodics:
empty triangies: anti-IL13Ral antibody, empty squares: anti-
Abcta antibody, solid squares: anti-IL 1R antibody, solid trianglcs
25 anti-JL6R antibody.

Figure 2 Results obtamned with an assav emploving the antibodies as
reported herein: antibodies used from left to right: M-R10Z8E9,

M-132, M-1.58 M-1.7.10.
Figure 3 Exemplary surface plasmon surface resonance diagrams of
antibodies a) M-1.3.2, by M-1.5.8, and ¢y M-1.7.10 as reported

[}
<

herem.
Figure 4 Dot Blot of anti-human 1gG antibodies; as exemplary reference
antibody an antibody against P-selectin has been chosen; the

reference antibody is dotted is native (lefi columny and denatured

e
L

(right column) form onto a nitrocellulose membrane and detected



a) Purification of mouse monoclonal anti-human 1gG 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 eNf&fé'd8¢&fitéd with 0.2 M sodium citrate, 0.2 M ammonium seAfeEratipibSe07was
dialyzed against phosphate buffer, pH 7.5. Contaminants of bovine 1gG (from FCS in the fermentation
broth) were separated by immunoadsorption with immdbilized antibodies against bovine IgG. WO
2011/048043 PCT/EP2010106561 7 b) Preparation of biotinylated anti-human IgG antibody The
anti-human 1.,i4G antibody obtaigediin )in-abosphate Lutfer: Lhil.82.yRsadiusigr.Lo g protein

concentration of about 5 mg/ml. RAQ{?HM& ;nvlp?cia,p[ ﬁ_igg-@-%ir_pggsucmnlmide was dissolved in
ution’ih'a’ atio of 1:5. The rea

DMSO and added to the antibody so molar-ratio ction was stopped after 60
min. by adding L-KA&HEE Aind the &ipludost thaabdnad raugeartibad yefroveldsoyrdialysivigainst 50
mM potassium phosphate buffer obvitindb oM NaGipli-7:8. £} Rieparationof-digoxigenyjated
anti-human NG antibody The antishuman;: |96 antibody obtained in a) in phosphate buffer, pH 8.5 JO

adjusted to a protﬁig“ci_oe%centrati%ggif akgouth n}g/ml. I?ig?xi er(1rin $-O-fnlﬁethylcarbonyl-c-gaminocaproic
acid-N-hydroxysucénimide was disSoived iR BMSG Shd addedts e antiBBdy ssfutidh idh molar ratio
of 1:4. The reaction was stoppedaRE{ B i Bdddingcheryaire 2ad tee-smirplusaditaedabeling
reagent was removed by dialysiscagainst 50 mM potassium phosphate buffer, with 150 mM 15NacCl,

pH 7.5. Example @iduylyr genericqassay for Auantifieation af hiiman.aptibodiss (human 19G) in a
sample frgm an experimental aniénval r%é}qgigy!}g;{e}% antibody M-RI0Z8E9 (plate I) or antibody M-1.7.10
(plate 2) was 20 bound to streptav'lacl)n-co“ate“d microtiter plates (SA-MTP) in the first step. The excess
of unbound antibcpy was riemoved by washing. Samples/standards, e.g. anti-ILI R antibody,
anti-H-13Ru’ antib"@"%"’,-%ﬁtr—Abeta antibody and anti-IL6R antibody, spiked in cynomolgus serum were

added in a concepygiigadaiiesdr haPiRieARINNAIRA o180 M Al @upient temperature, with
shaking. After having 25 washed away unbound antibodies, 100 ul dig,oxygenylated antibody

M-RIOZ8EQ (platé 1y drlameitssbiy Wk an721Giplatef 2h svdssadil € to-théoplate. Witen Washingnthe bound

digoxygcnylated antibediesavere detacieahwith.an %%h@%ﬂg@@i?%}i?&@%ﬂ%ﬁ ganjugate.

Absorbance valu h.serum. sampl re. determined.in.triplicates (see Fic re.1 .o Table 2:0D
nG ?ﬁaﬁ&%ﬁﬁﬂl%ﬁ W sgm zec: Saydl{}/ﬁél 5 gg?zﬂrgt Og.ndtnéltioéﬁgﬁ: gﬁ{ﬁ}oa@

data for capture and detection reagent antibo ( no/m :
minutes by adjusting the pH valie 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 Fey to eliminate trace amounts of Fey fragments, The
flow through was pooled, concentrated to about 16 mg/mi and finally applied to a
gel filtration column (Superdex 260).

25 Example 2
Generation of meonoclonal anti-human IgG antibodies
a) Emmunization of mice

Female NMRI mice. 8-12 weeks of age, were cach primarily immunized
traperitoncally with 100 ug of the antibody F(ab™}, fragments prepared according
36 to Examplc | mixed with CFA (Complete Freund's Adjuvant). Two further
mtraperitoncal immunization steps followed after 6 and 10 weeks. each with 100
ug of the antibody Fab’), fragments per mouse mixed with IFA (Incomplete

Freund’s adjuvant). Subsequently, intravenous boost immunizations were done,



anti- Abeta antibody anti- HAR antibody anti- IL6R 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

WO 2811/048643 PCT/EPZO18/665617
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each with 50 pg of antibody F(ab'), fragments in PBS (phosphate buffered saline)

three davs before the fusion.
b} Fusion and Cloning

Spleen cells of the mice immunized according to a) were fused with myeloma cells
3 according to Galfré and Milstein (Galfré, G. and Miistein, C, Methods Enzymol. 73
(1981) 3-46). Approximately 2.1 x 10° splenocyles were mixed with 4.2 x 107
myeioma cells (P3x63-Ag8.653, ATCC CRIL1580) 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 scrum). 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 | min. in
a water bath at 37 °C. 5 ml of RPMI 1640 without FCS werc 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 hypoxanthinc-azaserine selection
medium (100 mmol/l hypoxanthine, 1 ug/m! azaserine in RPMI 1640 with 10 %
FCS) containing the growth factor recombinant murine intericukin 6 (Peprotech.
0.5 ng/ml). After 11 days, the primary cultures were assayed for specific antibody
svithesis (see Example 3). Primary cultures exhibiting binding to biotinvlated
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 1g(G2a class, antibodies M-1.5.8 and M~1.3.2

arc of the IgG1 class.
¢) Production of immuneglobuiin

The hybridoma cell lines obtained in b} were inoculated at initial cell densitics (live
cells) between 1.0 x 107 and 2.2 x 107 cells per mi in RPMI 1640 supplemented
30 with 10% FCS, and commonly used supplements and expanded in a T-flask
(Celiine, IBS) for a period of approximately three weeks. In the harvested culture
supernatants, concentrations between 0.7 mg/ml and 1.5 mg/m! of monocional

antibody were obtained. Purification of the antibodies from the culture supernatants



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 fable 3:0OD data for c ure and de 'ction reaget antibody

M-1.7.10. ng/ml anti- ,11,13Ra’.
WO 2011/048043 PCT/EP2016/065617
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was donc according to standard protein chemical methods, ¢.g. as those reported in
Bruck, C., et al., Methods Enzymot. 121 (1986) 587- 596,

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

Lh

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 celis, MTPs (microtiter plates) pre-coated with recombinant
streptavidin (MicroCoat, Bernried, lot MC 1098) were coated with biotinviated
humanized lgG used for the immunization process, 230 ng/ml, or biotinylated
10 human fgG, 250 ng/ml, respectively, in PBS supplemented with 1 % (w/v) BSA 11
(100 ul 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

,._.
Ln

shaking. After three wash steps with 0.9 % (w/v) NaCl/ 0.05 % Tween® 20 per
well, 100 ul of a horseradish peroxidase-fabeled Fab'y, fragment of a polyclonat
sheep anti-mouse Feoy amibody 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 ABTSY
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 screenmg led to a selection of antibodies binding well to humanized

JgG as well as to human IgG. This selection of antibodies was further subjected to

2
ihn

agsay hj.
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
microtiferplate {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 [gQ 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. Afier having washed awayv
unbound substances, the human 1gG of the first step in digoxvgenylated form was

added to the wells of the plate and incubated for another 60 min. After washing, the



antibody anti- Abeta antibody anti- ILI R antibody anti- IL6R 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

WO 2611/648043 PCT/EPZOTO/G63617

- 20

bound digoxygenylated antibody was detected with an anti-digoxvgenin 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 recader at 405 nm wavelength (reference wavelength: 490 nm).

h

Absorbance values of cach serum sample were determinad in triplicates.

Antibodies with high assav response in cynomoigus 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 BlAcore” T100 instrument using a
CM3-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

i5 anti-mouse Fec-gamma antibody was immobilized by amine coupling on one flow
cell of the CMS3-chip. Subsequently, the different monoclonal mouse antibodies
directed against human IgG were injected for 60 seconds at a flow rate of 30 u¥/min
and were bound by the anti mouse Fe 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 pl/min. Dissociation was measured by
washing the chip surface with HBS buffer for 180 sec. Using BlAevaluation
Software from BlAcore® the dissociation constant values (=Ky) were calculated
with a 1:1 Langmuir fitting model. For all animal sera this calcuiation was based on
the assumption that the 1gG ievel is 15 mg/ml The signal vatues 80 scc. after start

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

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

different monoclonal anti-human IgG antibodies.

Antibody (—) M-R16ZSE9 M-1.3.2

Sample (}) (serum)

Bound RU | Ky mol/l Bound RU | Kj mol/l
Chimpanzee 139 221x 107 | 957 112 ¢ 1"
Hunan 151.3 1.77% 107 | 80.1 143 x 10”7




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 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 bOUhé'id/stfeptavidin-coated microfter plates

PCT/EP2010/065617

-1 -
Antibody () M-R10ZSE9 M-1.3.2
Sample (]) (serum)
Dog 353 317x 100 | -19 no binding
Rhesus-monkey -1.9 no bmding 2.3 ne binding
Marmoset 18.9 2.04x 107 -2 nao binding
Baboon -1.5 no binding =22 no binding
C ynomolgus -1.4 no binding -2 no binding
Antibody (—) M-1.5.8 M-1.7.16¢
Sample () (serum)
Bound Bound
RU Kp mel/l RU Kp mol/i
Chimpanzee 109.4 1.29 x 10% 109.4 194 % 107
Human 77 143 x 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 20 no binding 2.1 no binding
Baboon 2.1 no binding =21 no binding
Cynomolgus 2.1 no binding 20 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-RIOZXE9 an

additional mnteraction with serum from dog and marmosct was detected.

3 Example 3
a} Purification of moeuse 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
ammoniurn sulfate, pH 9.0, and applied to a protein A-sepharose chromatography
0 column. The cluate obtained with 0.2 M sodium citrate, 0.2 M ammonium sulfate

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

with immobilized antibodies against bovine 1gG.



10 (SA-MTP) in the first step. The excess of unbound antibody was removed by washing.
Samples/standards, e.g. anti-IGFIR antibody Flab fragment, spiked in cynomolgus serum were added
to the wells and incubated for 60 min. at ambient temperature, with shaking. After having washed
away unbount AAtiHAEEE3 100 01 digoxigenylated antibody M-1.3.2 was SfdeBR @AEwell of the
plate. After 15washing, the bound digoxygenylated antlbodles were detected with an anti- WO
2011/048043PCT/EP20111/06561 7 - 24 - dlgoxygenm antibody-HRP conjugate. Absorbance values
of each serum sample were determined in triplicates (see Figure 5). Table 4:0D data. ng/ml OD 405
nrn SD 0.00 0.042) @A Ab6nd D86 @rd@lie® URT- 800 Gt £hdH69.001 12.50 0.247 0.016 25.00
0.694

The anti-human lgG antibody obtained in a) i phosphate buffer, pH 8.5, was
adjusted to a protein concentration of sbout 5 mg/ml. D-biotinoyi-aminocaproic
ac1d-N-hydroxysuccinimide was dissolved in DMSO and added to the antibody

i

solution in a molar ratio of 1:5. The reaction was stopped after 60 min. by adding
L-lysine, and the surpius of the labeling reagent was removed by dialysis against

50 mM potassium phosphate buffer, with 130 mM NaCi, pH 7.5.
¢j Preparation of digoxigenylated anti-human IgG antibody

The anti-human lgG antibody obtained in a) in phosphate buffer, pH 8.5, was
10 adjusted to a protein concentration of zbout 5 ma/ml, Digoxigenin 3-O-
methylcarbonyl-g-aminocaproic acid-N-hydroxysuccinimide  was  dissoived  in
DMSGO 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
NaCl, pH 7.5.

Lh

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

sample from an experimental animal

Biotinylated antibody M-RI0ZXEQ (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, c.g.
anti-JLIR antibody, anti-IL13Ral antibody, anti-Abeta antibody and anti-IL6R
antibody, spiked m cynomoligus serum were added in a concentration series to the

plate and incubated for 60 min. at ambient temperature, with shaking. After having

b
LA

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-digoxvgenin-
antibody-HRP  conjugate. Absorbance wvalies of cach serum sample were

determined in triplicates (see Figure 1),



0.007 50.00 1.535 0.043 100.00 1.882 0.013 Example 8 Assay to proof structural integrity of human
IgG in a sample from an experimental animal Biotinylated antibody M-R10Z8E9 directed against
human Fe was bound to streptavidin-coated microtiter plates (SA-MTP) in the first step. The excess of
10 unbound ahfiF84y 44 removed by washing. Samples/standards, e.g. Z&tEYIBREE Eritibody,
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 pl digoxygenylated
antibody M-1.3.2 was added to the plate. After washing. the bound digoxygenylated antibodies were

detected with an FaktethdigoxygeninantibodyriR B-aqniusaia -Akserbancssvalles gfgach serum
sample were determined in triplicates (see Figure 3). Table 5:0D data n /ml OD 405 nrn SD 0.00

0.023 0.018 0.78 0.094 0.008 1.56 0.172 0.007

710,

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
12.30 0.772 0.881 0.546 0.664
25.00 1.229 1.310 0.980 1.084
50.00 1.672 1707 1.521 1.565
100.00 1.967 1.927 1.877 1819
Table 3 0D data for capture and detection reagent antibody M-1,
anti- anti- anti- anti-
IL13Ral Abeta IL1IR iL6R
ng/ml | antibody | antibody | antibody | antibody
§.00 0.03% 0.036 0.033 0.037
1.56 0.17% 0.149 0.187 0.1%1
3.13 0.325 0.264 0.326 0.312
6.25 (.570 0472 0.568 0.340
12.50 1.004 0.853 1.013 0.935
25.00 1.592 1.407 1.588% 1.49%
50.00 1.995 1.923 2.013 1.947
100.00 2.197 2213 2.209 2185
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
i (SA-MTP) in the first step. The excess of unbound antibody was removed by
washing, Samples/standards, c.g. anti-IGFIR 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 ul
digoxigenylated antibody M-1.3.2 was added to each well of the plate. Afier
15 washing, the bound digoxvgenyiated antibodies were detected with an anti-



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 WO
2111/14804PCT7EP2010/065617 Example 9 Assay for quantification of human antibodies (human
IgG) in a sample from an experimental animal using a Fe-fusion protein (antigen) in combination with
anti-human \b&zﬁﬁtfi‘b‘&ﬂ’lés as reported herein Soluble extracellular domafify BFB2AUET teceptor X is
fused to the Fe-fragment of human It2G1 class. The blotlnylated fusion protein (8i-X-Fe) was bound to
streptavidin-coated microtiter plates (SA-MTP) in e first step. The excess of unbound receptor was
removed by washing. Afterwards anti-X antibody spiked in cynomolgus scrum was bound to the

immobilized humign-reeepiomXbafien L0 washing: awayHbeURdisubsances.the.haund.anti-X

antibody was detectad with a) digg Mgﬁny}aggqmqgg?lonal antibody against human Fe fragment
(antibody MRIOZ8EDY) or with b) digoxygenylated monoclonal antibody against human Fab fragment

(antibody M-1. 7!333 Q) f IIoweddy dn%:ubatlon with a horse-radish peroxidase labeled anti-digoxygenin
antibody. Absorbance values of each serum ISsample are determined in triplicates. Example 10: Dot
Blot - conformation 's. linear epitope WWW' -human IgG antibodies detect a
conformation cpitopc or a linear epltospeﬂq})@um 'uim@ A AT i formed. During this test, the
antigen-protein (human IgG) was dotted;gfa*mtrm,g} |7J>b' mEmne in a native and a denaturized
form. To receive the denaturized fornp; ‘Lhe, ant t—.-uué)bg»?m v ctf,dé;g,ubated with SDS on a shaker at 37
T. over night. Both forms were dotte m@g«nu enuﬁufﬁb’l serfesdg;the membrane. After complete drying
of the membrane, the surface was bl )U}a%(_\’gvn Ta LULWIIQ o 13l (\RotlBIock Roth, Germany) for 60
min. at ambient temperature with shgking: {}‘(}”t r Wd@@gﬂg of thE;gembrane, it was incubated with a
solution containing digoxygenylated & reugof the three different antibodies
M1.3.2. M-1.5.8, or M-1.7.10. After wa Kygenylated antibodies were detected with
an anti-digoxygenin antibody-HRP comnjug %ﬁnibody-enzyme conjugates
catalyzes the color reaction of BM-Blue substrate

5 Example 8

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

experimental animal

Biotinylated antibody M-RI0ZSES dirccted against human Fc was bound to
streptavidin-coated mmcrotiter plates (SA-MTP) in the first step. The cxcess of

i0 unbound antibody was removed by washing. Samples/standards, e.g. anti-1L13Re]
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 samplc
were determined in triplicates (see Figure 3).

Table 5: OD data.
ng/ml | OD 405 nm SD
0.00 0.023 0.018%
0,74 0.094 0.008
1.36 0.172 (0.007
313 0.304 0,011
625 | 0.58¥ 0.015
12,50 1.05] 0.007
25.00 1.604 0.004
50.00 2.019 0.001




The signal can directly be controlled visually and captured with a scanner. - 26 - Example 11:
Assessment of antibody binding/specificity by a bridging ELISA assay To determine which kind of
Human IgG subclass is bound by the rcscarchcd anti human antibodies, a bridging ELISA analytic was
performed. 5Bi8tHAYI4EY *dntibodies M-RIOZ8E9, M-1.3.2, M-1.5.8 and M- AGEYRBOUNd to the
streptavidin microtiterplate in the first step. In a second step, human IgG antibodies of different
subclasses were incubated. Human IgGl kappa; human IgG1 lambda: human IgG4; chimeric human
IgG ; human IgG2 (polyc lona! purified human IgG2) and human IgG3 (polyclonal purified human
IgG3) were 10 prapaigt i a dilution series and incubated to the streptavidin microtiterplate, coated
with biotinylated ani, 0y Qﬂﬁﬁ?zﬂ%ﬂﬁ@ﬁﬂﬁ%ﬂgoﬁﬁ?@ﬁ%ﬂrﬂgﬁﬁﬂQos%%%n@%ﬁb?rﬂd for coating

were used as detection aniibodijes in digoxygenylataj form. This means that the same anti human
antibody clone wA% ﬁ%@&'%?@&éﬁﬁﬁ“&ﬁ%SHEEé‘cﬁ%‘rﬂ‘ﬁ%‘? BLASHBIER BHE YR SORPEBALRE with M-1.7.10
Bi and M-1.7.10-vighDigfinuynisetsfop abbedicrasarpeiebibeitiéh and a washing step, this step was
followed by incubation with a horse-radish peroxidase labeled anti-digoxygenin antibody. Absorbance
values of @ach sérintsamipledhiale besnitetermined indriplicates [uR48¢ IFT FEP2QL1066617 - 27 -
Table 6:Resume jofhiidging ELISA analytios, Aatiodys useddoe coating /idetection,Sample mAb M-

RIOZ8E9 mAb I\.@t—r]é'p%a%imrﬁ?oMé%'?ﬁ?crc@i‘élb 1Md}]é87f§9&J9ﬁ}J}-l§g RR& first step. The excess of

unbound receptor was removed by washing. Afterwards anti-X antibody spiked in

cynomolgus serum was bound to the immobilized human receptor X, After
10 washing away unbound substances, the bound anti-X antibody was detected with a)
digoxygenylated monoclonal antibody against human Fe fragment (antibody M-
R10Z8EY) or with b) digoxvgenylated monoclonal antibody against human Fab
fragment {antibody M-1.7.10) foilowed by incubation with a horse-radish

peroxidase labeled anti-digoxvgenin antibody. Absorbance values of cach serum

Ln

sample are determined in triplicates.

Example 10:
Dot Blot — conformation vs. linear epitope

To determine, whether the anti-human 1¢G antibodies deteet a conformation

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

20 During this test, the antigen-protein Chuman IgG) was dotted o a nitrocellulose
membrane in a native and a denaturized form. To recetve 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
digoxvgenylated anuibody M-RIGZEEY or one of the three different antibodies M-
1.3.2, M-1.5.8, or M-1.7.10, After washing, the bound digoxygenviated antibodies
were detected with an anti-digoxygenin antibody-HRP conjugate. The HRP of the

30 antibody-cnzyme conjugates catalyzes the color reaction of BM-Blue substrate,

The signal can directly be controlled visually and captured with a scanner.
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Example 11:
Assessment of antibody binding/specificity by a bridging ELISA assay

To deternmine which kind of Human IgG subclass is bound by the researched anti

human antibodies, a bridging ELISA analytic was performed.

Biotinvlated antibodies M-R10Z8E9, M-1.3.2. M-1.5 % and M-1.7.10 werc bound
to the streptavidin microtiterplate in the first step. In a second step, human 1gG
antibodies of different subclasses were incubated. Human IgG1 kappa; human
[gGI lambda: human IgG4; chimeric human 1gGl; human IgG2 (polyclonal
purified human IgG2) and human 1gG3 (polyclonal purified human 1gG3) were
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-
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 cach serum sample have been determined in

triplicates.
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Table 6: Resume of bridging ELISA analvtics

Antibody used for coating / detection

mAb

M- mAb mAb mAb
Sample RIOZSEY M-1.3.2 | M-1.58 | M-1.7.10
igGl-kappa ++ e ++ .
fgGl-Lambda b+ - - —
i gG4 ------ i - e i
Chimeric 1gG1 ++ + + ++
1o (G2 + +- -
Fg(G3 e — - —
Te(5]-kappa Fab - -+ e+ -
fgGl-Lambda Fab -- - - -

++ strong binding

binding
weak binding

no binding




strong binding binding weak bind jar TIC) binding _ 18 _ Patent Claims Cell line DSM ACC3006, or
DSM ACC3007, or DSM ACC3008. 2. Antibody obtained from one of the cell lines according to claim |
3. Use of an antibody according to claim 2 in an immunoassay. 54.Kit comprising an antibody obtained
from cell line PSR'AEEH708, or DSM ACC3006, or DSM ACC3007, or DSWFAEX800EES capture
reagent, b)an antibody obtained from cell line DSM ACC2708, or DSM ACC3006, or DSM ACC3007,
or DSM ACC3008 as detection reagent. JO Method ?&r‘deteeting 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 bingiggde ¢dirgsame epitope as an antibody according to
claim: O)optionally incubating said sample with a reagent appropriate for the selective detection of

total, active or antigencbound thevapeutinantihagy,paedd)earelatingthe-eamplex formed in (b) or (c)
to the concentration of said therapeutic antibody. 6.Met hod for immunologically determining a

therapeutic antibedy a:sample abiained framy2n experimgntal animal.ap hxidging immunoassay

comprising a capture antibody and a tracer antibody, characterized in that said capture antibody and

said tracer antibady afe.bafhindeRsRdenty saisetedfiom. antibodies Pinding to the same epitome as
an antibody according to claim 2. Method according to claimcharacterized in that said immunoassaya
sandwichf’immunérgass%(,f (%91 .I;{Igrtlhod according to any one of claims 6 or 7, characterized in that the

capture antibody is conjugatgd to ‘sbiotin and immobilization is performed via immobilized avidin or

streptavidin. 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 ACC270%, 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

f—
i

an antibody accerding to claim 2,

[

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

dy  correlating the complex formed in (b) or {¢) to the concentration of said
20 therapeutic antibody.

6. Mecthod for immunoclogically determining a therapeutic antibody in a sample
obtained from an experimental animal using an  antigen  bridging
mmunoassay comprising a capture antibodv and a tracer antibody,

25 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.

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

sandwich immunoassay.

36 8. Mecthod according to any onc of c¢laims 6 or 7, characterized in that the
capture entibody is conjugated 1o biotin and immobilization is performed via

immobilized avidin or streptavidin,



Method according to any one of claims 6 to 8, characterized in that the tracer antibody is conjugated to
digoxygenin and linking to the detectable label is performed via an antibody against digoxygenin. 10.
The method according to any one of claims 5 to 9, characterized in that said therapeutic antibody is a
Fab. The mathdt 4&8tding to any one of claims 5 to 10, characterized FtHEF ¥4 6 Erimental
animal is selected from the group comprising the members of the families of marmosets and tamarins,
old world monkeys, dwarf and mouse lemurs, gibbons and lesser apes, true lemurs, as well as
crossings 10thereof. 12. The method according to any one of claims 5 to Il, characterized in thatd
therapeutic antibodyMs@diumandi@ahumanized antibodye $3kse:atanantibedy whighis binding to a
therapeutic antibody, angd,pot,binding.tedhe immuogiebilinnlan exaerimental anipal for measuring

the 15 concentration of total, active, or. antigen-bound therapeutic antibody in a sample obtained from
an experimental aniﬁ‘féf%‘é?é’ﬁ?%%@ﬁﬁ%‘éﬁ%‘*? IHiNEY $6 e 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-ACE3GEI A CEIdiRG BER ARCEGH the SOLAMHIE B EM ACERB06E! 15. Use of an
antibody compositioaspording toelsimadZiin a method accord to any one of claims 5 to 12. 16.
Antibody binding to human or chimpanzee gG and not binding to canine and marmoset IgG. 17. The
antibody accordling tohelainht6 acharbagarized im¢hetdhenaritioody $hnatibihdih (g th:caniide,
Rhesus-monkey, maimesgtnkahanh. a0d ynemeignsHoGo lhe antibady accrrdingtoany one of
claims 16 to 17, chalractterizl?d\in hat the LCD-VC?Iye for blnqi(pqxto ﬁ human orcghi anzee IgGis 109

& 1dl WS O Marmoscts an arnarins, o T MONKEVS Vdly dn
molll or less and the }?{r-va?ue for mémg 0 canlne.%esus-mon?{ey, marmoset. baboon. 30and

cynomolgus IgG is ToPM6IIFEr HioEbbe 2ot lyousoasr GTEEPRIY 1261108564 FA9iMRRe antibody
accordifig to any onérafclaims 16 to 18, characterized in that the antibody is a monoclonal antibody.
20Antibody specifically binding to an IgG | that omprises a kappa light chain constant domain. 21. The
antibody according torelaieh20 achatastarized imthatdhgmantipody isfutherbindiagtean 19G2. 1-1The

antibody according tg.any.0ne,of Glaims 20.19.4%charagierized,int the antibody is further binding to an
lgG4. 23. The antibody according to any one of claims 20 to 22, characterized in that 10the

antibody is not ]%indiﬂgct%ﬁgr!ga%ﬁbody which is binding to a therapeutic antibody and not
binding to the immunoglobulin of an experimental animal for measuring the

15 concentration of total, active, or antigen-bound therapeutic antibody in a
sample obtained from an cxperimental animal whereby the antibody is

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

14, Anubody composition, characterized in comprising a mixture of antibodics
produced by the cell ine DSM ACC3006, the cell ling DSM ACC3007, the
20 cell ime DSM ACC3008.

L4

Use of an antibody composition according to claim 14 in 4 method according

to any one of claims 5 to 12,

16.  Antibody binding to human or chimpanzee 1gG and not binding to canine and

marmosat 1gG.

23 7. The antibody according to claim 16, characterized in that the antibody is not

binding to canine, Rhesus-monkey, marmoset, baboon, and cynomolgus 1gG.

i, The antibody according to any one of claims 16 to 17, characterized in that
the Kpy-value for binding to a human or chimpanzee 1gG is 107 mol/l or less
and the Kp-value for binding to canine, Rhesus-monkey, marmoset. baboon.

30 and cynomolgus 1gG is 107 mol/l or more.



24. The antibody according to any one of claims 20 to 23, characterized in that the antibody is not
binding to an IgG1 that comprises a lambda light chain constant domain. The antibody
according to any one of claims 20 to 24, characterized in that ISthe antibody is a monoclonal antibody.
26. Use of ai*dhtibotiysaEcording to any one of claims 16 to 25 in a method aguording teiany one of

claims 5 to 12.
-30 .

19, The antibody according to any one of claims 16 to 18, characterized in that

the antibody 15 a monoclonal antibody.

20.  Antibody specificaily binding to an IgG1 that comprises a kappa light chain

constant domain,

5 21, The antibody according to claim 20, characterized in that the antibody is

further binding to an TgG2.

22, The antibody according to any one of claims 20 to 21, characterized in that

the antibody is further binding to an IgG4.

23, The antibody according to any one of claims 20 to 22, characterized in that

10 the antibody is not binding to an 1gG3.

24, The antibody according to any one of claims 20 to 23, characterized in that
the antibody 1s not binding to an IgGl that comprises a lambda light chain

constant domain.

2
LA

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

L4

the antibody is @ monoclonal antibody.

26, Usc of an antibody according to any one of claims 16 to 25 in a method

according to any one of ¢laims 5 to 12



