10

15

20

25

30

1 Detection of a therapeutic antibody in an
experinmental aninmal The present invention relates to
the field of therapeutic antibodies. It especially
relates to the study of therapeutic antibodies in an
experinmental animal. The 5 present invention

di scl oses a nethod of detiecting a therapeutic

anti body in a sanple obtained froman experinent al

ani mal conprising the steps of a) providing the
sanple to be analyzed, b) incubating said sanple with
an anti body binding to a therapeutic antibody and

not binding to_the inmunogl obulin of saij .
exper | H?ﬁﬁ“t‘gf’n ofa‘i‘l{i\‘?‘éﬂp?“té a“gb? ORAP EPRERLNMY S
sanple with a reagent appropriate for the 10
R B B e o e
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o FOLH B ¥R xp rirRédtsl iaAnal Gorfiprisitietha pepkidfa) providing
nt1 Doy, and ot Bl nding, o b e, Lrumagg! OBkl 0hnA0 .
Sample, Poinalizag, b fn AEGTTRG Thetdbnecent rat 1on
dferdpottid antibody arel nasbimbng tgahe isemnepslobglin pbsaitheperigental
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- Afaesk ag}ﬁibﬂg}. qhals@{eﬁteajrﬂ@ ﬂfélnfsé a{ @béflfﬁbo&mlii_alpjé biiriding to a
UManSs.. irs ocl onal, anti bo .
Rpsaneain Epady RS ALEORT AL T St O il e BT
animab oidi opeasivamg Ube cropgentrarion (fy 1) @FtVE [panaiigesPorypd
CRYAREGNBBLLH assia&?l&fbmceu&rdaual E@eRthtalratent
antibodies. Alot of efforts have been dedicated to

the reduction or even elimnation of such unwanted .
Sirde trefdeedeopmentrof threfiggampnedanal anibedignbieleshley padivhigtein

. BuIRArL, 16f ofREFRONIR bS] Qdfhted R iHoGV Rt of untiBodizsachich

nonocl onal antj bodi es ;have_r.gac t a. :
o porpaie Ecpergy IR JReRs | TRCASE ol SliB ffbibodies which
Meraeptviilable)bad derigyliapedsip myics andhatsiof Heppmiibpdieryhaparsed
E&Sﬁ{erapﬁdﬂl&i ﬁlﬁnlﬁi Bﬁkgicﬁ@.@% uRkwabed sidle dffdemduoto anti-rodent
unmanj. zed, o onal anti [ [ o
SRR AT SR e e POk 3o i liigh o evem iminatgn
afisurhlugwaited sdeeffastsry i nt o human can be consi dered
for the first trial purposes. Inportant criteria |like

io-avajlability and antibody clearance | PIT
R fgearso ot e ot BEY kBl Wibodic g
ch‘uuampeci moentiomal ar.ntil‘t.rmilnag hawgnfy:hgi the macket. Wellrlgpoyan examples
EOHAd 6 éx_gﬁlpmt‘,épfti_h® ahd MabOheri®Roh HIBRAML IaQRoche, Basel.
anti1 body i1 n the background of

A quite significant number of human or humanized monoclonal antibodies is

under investigation and needs to be studied in experimental animals, before entry

into human can be considered for the first trial purposes.

Tmportant criteria like bio-availability and antibody clearance just to mention two
of them have to be studied by the aid of experimental animals. Many of these
studies require the quantification of the therapeutic antibody in the background of
the hosPs own antibodies. In most cases mammals are used as experimental
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the host's own antibodies. In nost cases manmal s are
used as experinmental -2- animals. Toxicology often is
first assessed in rodents like mce or rats. In the
nore advanced stages of drug devel opnent, especially
before entry of the drug into human bei ngs, even
nmonkeys have to be included into such pre-clinica
studies. Manmals usually have between about 10 to
about 30 nilligram of immfriogl obulin 5 per nl in the
circul ation. Therapeutic nonocl onal antibodies

ap&%&s‘ ﬁjé)x%?]h av nq§ Eét %s?éigeﬁq W s S BE WiEEd &Vﬁlssln the more

ween nanqgr.am per

agigmced eﬁag@r@n#rsé @emiopmevh§SPﬁéﬁl‘¥d>€€ﬂfF @gﬁﬂ %‘H@' “tgh‘l?
Hi@Rnbeinds efalRsiies Rgaione induded bigsadboe-ofinitwstdies.
anti bodies which is in an excess of about 100-fold to
10 mllion-fold. The detection 10 of.a hupan or tobul;
Mianrtosis ey heyediseren S id 1aapel 10 Tl e kgrBdpaloplin
ﬁ@ﬁﬂuaﬂ@ﬁyﬁmgbabulln represents quite a significant

task to the pharmacol ogist. In addition it wll be
appreci ated that different therapeutlc @Pdles gy
Theeppentic mgnpdienabaptitodics S &r‘ﬁ'aveagt‘éi/teﬁfﬁ GSerup, Jeve

d8fiRE oAnabdhit BethetmBinnaoglaunperimew abant 108cdigrdgegopeanl.
ﬁgl &Fggg?u@ah%bgqyr {Hug l“aﬁ td BE delcPREM g&lﬁﬁ o BRkerBMdTBE hbs®

antibading whighy 518 po ﬁmff% OF i’hP@éW‘)gﬁ@tWe‘{lﬂé%n“% {’{g“a%e‘%cf“’“
fel afilnhddd o huba@ized abdrbgzudintdntibody im the dackgtamnd of host
i(r)nbrglianon ?o%ufu? o@%\ﬁ&n @g{el A% ﬂica@tni g@lto GRE ﬂﬂ@rmacologlst. In

|nv stig

aictinpon i e amares B Y. SAFETLBOFPES TUDRUGPER e
&Gt RnO feafRitK B ass@S fiediaal Tie idatestmacDh Hugwsear mpeanized

z-al;mb Qec%%%%m%%sanﬁ%%e BEEQIML: §hed tl-@fesE REmbhiny fMkdd0 H.

e5CT ow and I n the exanples section and
ﬁ9w0$alned in the appending clainms. In a first
enbodi nent the present invention relates to a nethod

Al aggﬁaesgt #C ?eseﬁthx?v[eﬂﬂ&yw 19\1@8 tpggéfhérr}naheﬁﬁrﬂph&ectmg a

, th
Sepas, tpony B g R Poe SaAL S & be

lﬁ\;ﬁﬁbﬁt itngasSaodin2dbtigaaeipiie:thr tahhamarapt & E)gdrjlnqu:dﬁhpwgeqt;g |
tgblg)ﬁ{r) %?negé %tﬁdi@@?l‘l Pe%jé!f ﬁ@gkﬁptesﬂcﬁﬂﬂ' ﬂgse}:poit l@s@er apes. This

sal d expefli rent a
bk hom by sFGoEUISeInGy 436 (HVEBHAR & & e b ?%‘59“&%‘( in the
BRRPRREbLER ahdis ddivediel thedpipeadidgtientsi on of total,
active or antigen- bound t herapeutic antlbody and d)

correlating the conplex fornmed in é % 3 %gtlghe

boadisi eralqdimensthe Rregentt HYRHRn PRt apBeod of detec ing 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 a therapeutic antibody and not binding to the
immunoglobulin of said experimental animal, ¢} optionally incubating said sample
with a reagent appropriate for the selective detection of total, active or antigen-
bound therapeutic antibody, and d) correlating the complex formed in (b) or (c) to

 the concentration of said therapeutic antibody.

The term “therapeutic antibody” relates to any antibody preparation which is
intended for use in a human being. Preferably such therapeutic antibody will be a
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30 The term "t herapeutic anti body" relates to any
anti body preparation which is intended for use in a
human bei ng. Preferably such therapeutic anti body
will be a -3- nonoclonal antibody. Further preferred
such nonocl onal anti body will be obtained froma
great ape or be a human nonocl onal anti body.
Preferably, it will be a human nonocl onal anti body.
Al so preferred such therapeutic nonocl onal anti body
wi |l be a humani zed nonocl onal antibody. 5 The term

Igﬂil(i)(.g nalo an{ﬁt{o ?tnle a(r)tg¥ " ?&’e#g‘de Qu%}\e rn%n%cl%ﬁz(l rg.lbtogy aﬁﬂ
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Oan neous
additiqpotei their spasdicing the ganscigaslcamHEeditset® 4 vanageays in gt
ﬂ{ePdH@t be n;ymestziae @itbhfaatyatsl bgnythgasbtitodiear The nivsiifer

monoci( ngp 1§dlca{t% tthﬁ 'IR&%&JeP Bl”l ltheazmtfbggsd laseﬁeu‘i gﬁ%n&? ?IQm{ B

accor resent 1 nventi‘on, m
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sqbetan%lr hawaeeresrRpbEipe of apiihofiich aad By bl @rﬂsméd 2
ﬁi}uﬁlihg prodaktidieofAh6 aditbddy H7 2hy $9GicdlS7methnd. mhyr dxempladide

noc &gilzbrgﬁg% BM% 0a@§or(i§x€c§ 'th(ﬁ rﬂ:: % eééntﬁnven%%ﬁ %5}15’ be

nonocl gnal odj es
mede bbﬁmbérbnqlqwemég%ﬂa@ﬁ&?fﬂ)&a WY |I§°5 Igh ot ak’ur%“'te
t1eehnigurs, siemay bbeshderbyGeaakisiamt [INA redthals. (see, gt L)

é§g t( ﬁ%gég] %éé 6[%% ?&g’n gﬁlﬁlﬂsamrﬂ)odl@ rn?yI algd be isolatdPhrom

i, F 1) 58 g for exanE é

hagrantibedy litrasrsstr theeshmiaiies descgbed fnofladlspn, T et ol

mamlré)ssm(mmm mlaﬁaauarks J.dn{ éthbdi Msl. Bloh22ZHAPHISA1-597,

artlal sequences derived from non-hunman
d%?obulln and froma human i nmunogl obul i n. For

the nost part, humani zed anti bodi es are derived from

aH BiAR Ped?” NTHHRO 040 bk hamfahe (é.) @bdent) antibodies are chimaeric
antibodies that contain partial sequences derived from non-human

immunoglobulin and from a human immunoglobuiin. For the most part,
humanized antibodies are derived from a human immunoglobulin (recipient
antibody) in which residues from a hypervariable region of the recipient are
replaced by residues from a hypervariable region of a non-human species (donor
antibody) such as mouse, rat, rabbit or non-human primate having the desired
specificity and affinity. In some instances, framework region (FR) residues of the
human immunoglobulin are replaced by corresponding non-human residues.

Furthermore, humanized antibodies may comprise further modifications, e.g.,
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anti body) in which residues froma hypervariabl e
region of the recipient are 30 replaced by residues
froma hypervari abl e regi on of a non-hunman speci es
(donor antibody) such as nouse, rat, rabbit or

non- human primate having the desired specificity and
affinity. In sone instances, framework region (FR)~ ~
resi dues of the human |nnunoglobulln are replaced by
correspondi ng non- human redrdues. Furthernore,

humani zed anti bodi es may conprise further

gr?l?nlofaa a%élgueg 'tllgla% agé not tﬁumf‘m {h‘é r@&%}gﬂtraﬁﬁb% lhl?l?é déHo?

I ent In‘the d
antibiodp dych lseélﬁcafmﬁ rqselatq Yﬁﬁ%ﬂﬁs @E reCHPISPL PY L aB‘?”OdY
SHIh o€ BbRblepdusOfut it Gdentiodli tbatly contbspoiiay parent sequence.
lil ese ol oo%%cano%l‘sltaren %taq}h g)efill'fl!hglalle?{'xg aﬁtn)%dg SElrf(ﬁ'ﬁ‘ng&d h{]%neral

pare ese nodi TG re nmade

ﬂ!frhun‘@ﬂlzﬁfbmt’hedhwﬁl WERBFisHBIE PN C ﬁeag*e%r %ﬂd gically
B vardbRNdciedna i whitlyallvarl subgaitally sk of thie Styparvariableyloops
aorresyonda% t{msg%;’ ﬁ&? hluﬁﬂg dtoxgxl ﬁ-’ﬂ‘ibbiXyanfm or\ééﬁsjtaﬁlk&lalﬁr all of

or subst ant é 3. J bod
FepERy, A Ehs’lsfe Of @obgmae dJeFipepo ARty ABS uangre antibody
?Dorﬁllffaﬁo sginesmariid hdeyt angbriadd oban Subnshaegiotiudih| cpnethit

lonﬁaﬁhﬁgﬁ tﬁatté?g%g?% uﬂmtmggﬁlﬁﬁm pi ent anti body.

antl opti1on y also will conprise
at least a portion of an imunogl obulin constant 10
MghoA® foFeymardizifg aah-lhyuriah aintibbdies kkmmmnen described in the art.
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ave escrlb In e art d
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\A'ﬂrll Cogt”l GrR g0 abi HSSE6ED Qamﬂyﬁs@grﬁ‘imlf]ﬁerﬁﬁhlgd following
ues are o en re er eed S ort { ﬁbéﬂél%%zn

b erhed f Wipiecand so-warkesrs ﬁ‘?wn% itsa‘-nﬁﬁw&’r% 4

\525;i RibdhenaflnRI, Rt aHuNatrg B2 dNS8RAB2BE2EsEahtdyal. M., et al,

%sleﬁégr%%d(1§%j 1@5\4 R6h6 érmm hpé, Qfﬁgi/\uﬁrbte g%ﬂéénﬁlol 2 {1992)

15935960y sﬁsgmrm’pelﬁanab& region seugngeset for éé‘”g ((rif’é ding
I2preidd of Yawhdeyen, addbpdetAabdrdjnglySeadn dl@;naﬁ@@i”( @B 8Jies

3 f wirlrei tBially le

R BRTGETVS, pheckt NorWie o6 LN Shbetiflly les

wngéwgﬁ@bgambk iy Bisr e g @%&%é??&%%dmg
Qf: u’an&O&oﬁhuﬁ&ibrahlkmbodpec:e&cdmrpfangh,yhumudttd antibodies are

[ [ di "

&} QP At SRR Rl Sofl IPERLRRT HRA e and
Ipessébly sefaf anfeﬁlﬁt*%fcf‘"e tﬁ‘}hﬁﬁ“‘\‘?‘é Y 5P FRIP NS lfs in
Solsk hdtibodids.by the correspondi ng sequence from a

non- human species. In practice, hunanized ant i bodi es

are typicall human anti bodi es_ i n iC
s hoits ofdbrmen vagan doEsny fed | ighiand ey, 1660 sed in making

the humanized antibodies is very important to reduce antigenicity. According to
the so-called “best-fit” method, the sequence of the variable domain of a rodent
antibody is screened against the entire library of known human variable-domain
sequences. The human sequence which is closest to that of the rodent is then
accepted as the buman framework region (FR) for the humanized antibody (Sims,
M.], et al,, ]. Immunol., 151 {1993) 2296-2308; Chothia, C., et al., J. Mol. Biol. 196
(1987) 901-917). Another method uses a particular framework region derived from
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25 possibly sone FR residues are substituted by

resi dues from anal ogous sites in rodent antibodies.
The choi ce of human vari abl e domai ns, both |ight and
heavy, to be used in making the humani zed anti bodi es
is very inportant to reduce antigenicity. According
to the so-called "best-fit" nmethod, the sequence of
the variable domain of a rodent 30 antibody is
screened against the entit® library of known human
vari abl e-domai n sequences. The human sequence which

t to that,,of th t
t%x% %ocnﬁgﬂ%gszs eqye g’ﬁ% qlllggurmeanl agm{)?cg%;})f £ g%rt CEEP ﬂubﬁaoqlﬁmfg&ltéﬁ
featyi thathy. TI8i same fragpgwor anayde used for semeTAlofif erexit511umamzed
dnkiBSBIs @29Rr,2A808; ACHObAIMatl. Bead.E3ci. aAUSA, 8. (19B2). 42B5-@L8Y;

7 1-91 d
%ﬁ??lg%12?993%%3Wg§h51§ﬂ852£%er|v 8 f?gﬁf-g- the

consensus sequence of all human anti bodies of a
wall kh&k{{ éﬁfanﬁﬂ@%f@;ﬂﬁlaﬂfzed thghipeic anfibadiys £ ahd®-call@ibanti-

AR B e RS 1SN g Sacs >
INBAD4DS A dhuldAb4DESA hu b@égﬁz) huAEADE 8 nd b\ﬂééi?é‘l‘* -8
(tHlﬁGEPQ'IN@)I as dbscribe@inoTablel 31 of X293 Patdhi?3;8263%) expivessly

h t
‘gﬁ?rf’%%%lges rﬁlﬁ’ et egmesngg ca%gg gﬁ aﬁlg%r %@gﬁ (H&mbe |ln wo
9B UYiang hnompsadC4anthadpprEsscpbedigdikn Bs Ué’?l
huMAb4D5- 4, huMAb4D5 5, huMAb4DS- 6, huMAb4D5- 7 and
uMAb4D5- 8 PTENC b | e 3
Ther e S5 o phides B @ﬁffﬁﬁgoa%%o% ok il
Yoysorme exfeaty frem agaiiEq po R?;PH gnsg- 9odeyily oPe‘éf’é'ran%"&‘“o
adi \éQ,quce%éﬁalﬁlain Posledd UitB Rkt e sbACASWMAT hdmoalogs with the

corlf'eg@rong{ng piar nE antﬂ%ﬂ%& 3:{ %rgt%gzgld pﬁgﬁraﬁ)@r me}!j YA e feast about

b{ anm Nno "acl sequences
90%ait melsef Frater Yoatslﬁ?fé abs&te‘»‘r«‘r[’/o PHRCEOHAY Y é“ﬁb?‘&f&é}iﬁ“i e
ﬁ%&ﬂﬁ@ody@é@heﬁaé iThy aménovid @Gteraevariantsgaissssabuenieas,

g!%étio%gtanwor insl %%? $Ccefthin! p%éi%niagjﬁh :ﬁQ%&mrgeldosg%uew &

respon par ent’ ant y sequence,
ﬁ\e@ﬁfe‘fedmlyﬂaqiﬁwquel be at |east about 15 90% nore
preferably at |east about 95% honol ogous with such

%9513(%3@9%9 'd@&edpa%&ﬁ@%er@&ﬂsgg%qxe& YRNER adiS aB01sBience

uence varlants po eSS Su Stl 11 ons,
vraiant ﬁ@ﬁgre ienfion At aligningn Betedaacesy g poeqdirigs gaps, if
m&mr@ tohahawt Bk Aakihuse geeatchaiolodyh eMaivtly endnomyputer

Brolgrams%grutﬁg %l?gnmc'r_llgg;% v«%ﬁ \kn?] mdl%E Regn@ éB Iggmguter program

m nQ, acl ence

lschligme”. awhored by Geaenedhole. whichwagf lEQrWWgJSF C“mentatlon
ﬁﬁﬂl@ aNiRd Saie ColyrigHuUORg Waﬂﬁngtd)ff DC 20559, on December 10,

1991.

The term “experimental animal” as used herein denotes the members of the
families of the order of primates comprising marmosets and tamarins (family
Callitrichidae), new world monkeys (family Cebidae), old world monkeys (family
Cercopithecidae), dwarf and mouse lemurs (family Cheirogaleidae), aye-aye (family

‘Daubentoniidae), bushbabies and galagos {family Galagonidae}, gibbons and lesser

apes (family Hylobatidae), indris, sifakas, and relatives {family Indridae), true
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necessary, to achi eve the maxi mum percent honol ogy.
Met hods and conputer prograns for the alignnent are
well known in the art. One such conmputer program is
"Align 2", authored by Genentech, Inc., which was
filed wth user docunentation in the United States
Copyright Ofice, Washi ngton, DC 20559, on Decenber
10, 25 1991. The term "experinental animl" as used
herei n denotes the nenberséef the famlies of the
order of primates conprising marnosets and tamarins
(fam | Callltrlchldae) wor.| d_nonkeys garn'“[n.
lemprsd fapily ohemnupisiapll Inpsek e(%mgf &fififiag), sportive letnuls (fathily
KegLapithe claftae (fartilyeTrsiding}, apudias trossings thefafi | y
Chei rogal ei dae), aye-aye (famly 30 Daubentoni i dae)
bushbabi es and gal agos (fam |y Gal agoni dagl)r %
Brisferablys ther methgd saceerdimel t tho |RSBSRS gRE)ton Wit be) 1ot
SipbAasal afithalsedeRtied dfonf fuaerigtopp| cothiyiridong) the tranebersgof the

%am'HJ 3¢ .(nf F}%Jeé’s aIn? g}m&ﬁée&woﬁauﬁ&&eﬁ aArk yntas@ @@aurs,

e i
%1 ﬁ?ﬁslayd'*‘%ﬂeé APePa b YC 15&3"%@[5 well as crpgsings foere g preters
Enbddinak] tiie tbestveltiod tamenkiod, e greattapes, p;pg;szé]mtthe group of
I nv Iﬁze%nlfgﬂolbos,%gnﬁus%’icﬁ baGethil is SXRAEd. MENt @l ani mal s

romthe group cohprising the nmenbers of the
5 famlles of marnosets and tamarins, old world
AUBIEME”, acdudirdg wnHe pnmnﬂvemmsmgbbmmsumdiqu@ssswle
?e]%neos(ied tﬁro?r? the %‘cﬁe 1#§§§l ‘ﬁﬁllnlal aisreféfa‘gﬁzs {Hé%nlpﬁeﬁrﬁoﬁe a [fduid

erre J] he cl oses#,1 E ves o .
sampls Hier, Safive ugpearholpigod: é’?ﬁ'é‘ 8 PRIy Figtegb u% gyP
Bhwnmalalz;e&gﬂashﬁrtmbeam.gorl |l as and orangutans is
excl uded. A "sanple" according to the present

t b t
Aensanstront GREnG xSelITRRtIA saibal b BReraary ondhe
srafphegldbdlin dfeandexpedmigtal sdml evill bkel ®ad thespewlici qmélbodY
\M}? aedlgl)ggcvﬂml &L‘l%?ﬁ@("‘k‘b:é? ¥ R fed3X ﬁf%@pi Xm;rg %reﬁiﬁﬂ'vﬁth a

Lo .of An RLLBOAY

Bilhi ofgt feasta O hél"gbeﬁ? saft H6d %‘ﬁaefﬁ’o? B AU &
ihfunbgiohulingif oot ddperiaéntalrnimwg 6y insreed b a BRissradlf 10 \ginpl/L or
g %%r&@ﬁ&?p@lytahﬁb&ﬂt Elh@ﬂg to ]aStHé‘r Qutﬁ: antlbody and not

d| ssocl at’l on co

>
Bisiding torthe é“‘ﬁ‘l“@?é?‘?‘ﬁ'& %aflr?x K)Ei“g% ag’é’?a’ X f"&’és‘;‘t‘al‘é* E%P
BDht/Ibast WO-foldbesenen its raaetivityeoypardpide 156G of anrryperngngil ppgma

I TRAR %{; cfleRf the experinental animal is
iﬁ%hcqu@ddsbya% HJ[P,OSrmI/Lor wor se. Al so
preferred, the antibody binding to a therapeutic

gk iblraklyy proglertied of 4 amlibody, expetibily theineg ipotiaribinisafsesed
BPE Bl.050e 3l AR 1M nliER Binlil StopdBR are evaluated by |
changes in surface plasmon resonance (SPR). It is convenient to bind the antibody
under investigation. to the solid phase {called chip) and to assess binding of a
monoclonal antibody, a polyclonal antibody or even of serum comprising 1gG to
this coated chip.

The antibody binding to a therapeutic antibody and not binding to the

immunoglobulin of the experimental animal under investigation may be a

. polydlonal antibody, a monoclonal antibody, fragments of such antibodies, as well

as genetic constructs comprising the binding domain of such antibody. Any
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20 of at least 100-fold between its reactivity
towards the 1gG of an experinental aninmal and
towards human 1gG respectively. The binding
properties of an anti body, especially the KDiss.,
preferably is assessed by a Biacore(r) instrunent.
In this nmethod binding properties are eval uated by
changes in surface plasnon_resonance (SPR). It is
convenient 'to bind the anf?body 25 under
investigafion to the solid phase (called chip) and to

nt ?Ef éﬁglg;gﬁtn e Illﬂ tth%QGé Qﬂf’yna a&t Euh&qé to AhP %yﬁﬁaﬁic

even o rum conp

S .
%’é‘?éﬁa’t&n?fp“o“ﬂﬂéd’é}ﬁt‘? rﬁvfm&H'w et Sa%t%?faa%'ﬁ?l. jpimal
ainthichnety Aatibodietas vieli ds agiliody flagmeritsure gagraaliby statebf the

4P BrSHBGEL TR 4 egm in A &5 KSR OPLEAR JHRYB6ry ot
ydonal®’ant |

nal
?ﬁza@ﬁgﬁfngn%sagﬁ&h 380 Bhsar > GBrga rﬁzga@eéﬁ%ﬁc‘ﬂsm’-f’
Aometdan)t s conpri sing the bi nd| ng domai n of such

anti body. Any -7- antibody fragnent retaini ng t he
abov criteria of binding to the thera

Brendiotes Bihen pomsn BRoH St M R inniby OB of o

thatagewicpmtibodyninakn axpenmientat aninipd mag delve Anbd odiedsdumig

.,\[5\%' | din i3 &G&lgsbqﬁycehmg&%mg§ larnea 9@@?&@5&%%&@&@6 &ftal

art proce rJ bed in Ti JaSSG

"(‘“F?‘f‘gé’é ihebqpetiieanabpi ety 413 ‘FHEB‘PX/ %‘F“%’"é‘ﬂ*z’;‘?r?é‘ lyze certain
fragmimta o6 iy shetdpe(1fi® ARtipodihecenainl enddifsktijonesefeei tietapeutic

g)%ﬁ 4tﬁe Z&ceﬂr:ﬁﬁ)\ﬂ & &eraﬁéﬁfcqﬂgm bd%?ld'tﬂ %%hg&: or the

urth er bove, vari ous Specl s ect ed
BESTP X begtpeatic Antitae s SHeA0le e IEBORIP hoiee™ R Prefersbly

ghe pasthorbrrtalding o nied prasept mgedionds bed asé@s:s g taah iactiye, or
Plfgefe lbbﬂﬁc?ﬁ'eraﬁ&&t@'aﬁﬁbodw ch?e'l)n settings it may be
rel"evant to anal yze the total 10 anount of
t herapeutic anti body present, or it may be |nportant
The tonal ‘yatd” tleramunic aftitagyeefks tofknpanitibedpgeetédcirrespective
amlé%@ Yhe dRBbSY iDadiRE ifd, Al IR Withs LAeAR Bk, and/or
ant [ ?‘Pé“ the concentration of therapeutic anti body
Aol dn antigen or the fraction of therapeutic
ant| body still capable of binding to an antigen.

Pheleehallote Eﬂa?ap@@ﬁm{ilbaap pemasrkg t!tl@thExlaﬁelf@if: %ﬁﬁlBde present
| nvention is use actlve

Uh P gRREHBEY ?‘HE‘PL&‘éﬁt? ! %ﬁ%%layofa?*aélaédﬁ %trgw %’ﬁ%‘
btibodies, i gl Have met hpent ite astigen bodyy odfee mpldcolezat jts antigen
%Hir%gﬁié{ detected irrespective of whether the

anti body is active (i.e., still reactive with its
antigen), inactive, and/or antigen-bound.

The term “antigen-bound” therapeutic antibody is used to indicate the therapeutic

antibody as present in the circulation of an experimental animal that is bound to its

. antigen.

Total, active or antigen-bound therapeutic antibody as defined above can be
directly detected in 2 method according to the present invention.

In addition, it is also possible to indirectly assess any “inactive” therapeutic
antibody. Such inactive therapeutic antibody may, e.g., be a therapeutic antibody

~ bound to its antigen, the therapeutic antibody bound to a cross-reactive antigen, or
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The term "active" therapeutic antibody relates to the
t herapeutic anti body present 20 in an experinental
animal that still is capable of binding its antigen.
Such antibodies, e.g., have not bound its antigen or
any other nolecule at its antigen binding site. The
term "anti gen-bound” therapeutic antibody is used to
indicate the therapeutic antibody as present in the
circulation of an experinmehtal animal that is bound
toits 25 antigen. Total, active or antigen-bound

her apeut. c tib [ _ eutic
g e rf‘éﬁﬁ%‘.b?‘@gmf’
pribedntAsi thy silledamtisanrvill dgpieriahs; it is; possible PE gid,gfdtbr present
&ieclé)sgpédfoe&gésy ﬁt&sﬁﬁﬁi‘énaimnﬁdtinaﬁﬁdibbd'}'n fnhesapeubtat antibody
anti body. - Su Lnactiye .t ] I ] _an
st ) 85t Sk BRI e WO o
addiigrahfradtion of hatikgsky romPrising F‘Efo‘&?»‘t‘t‘i%ﬁ‘ﬁg’ $ngt bound to its
%r@é%ﬁﬂdﬁ@gahiiy&ﬁﬂﬁ)kgﬁd@enwf -8- the therapeutic
anti body bl ocked by an auto anti body agai nst the
therapeutic antibody. As the skilled artisan,mﬁl£ d
Nppewcissy systins 1¢ abdand iy anghyze £igq tofpl pREYe fF ADERG-Doun
q&ﬁﬁkg@gﬁﬁb&ggassess the fraction of inactive
antibody. In case the total antibody anounts to nore
than the sum of active anti body an? anti gen- bound
Antal fuibpdy fenosmplkianibsrigiected i oAl roBRE G grmunoassay
GRIB b:5ih A% LR siakkdvgpeatdylbptyn.not bound to its
corresponding antigen wll be present. Various assay
systens are at hand to anal%és total, active or

, €. g,,
Snehi ayery-nbry b gerformesdapiginut wasing R (RomasFa U IRP BRSY)

- bPWitR XA AL GR Thdd@ ogicoadintinineasay3o- cal | ed

conpetitive i munoassay 10 systemor in a so-called
sandwi ch type assay system Such assay . be
Pecttrobitetahpernpaaic AaSHRdGS eteed lRGRBUEHLBRE mmunoasay.
WHIHAP@S SAhody Whichi it BindRgie Athesipeps: aphietdrand entlboding o
JITUNOAS S840 tin PR EHE e %&Y LliBlnidh 6% RREMEE GoBNdided ot uch
ithe REReRPuy A TS HatT Ch type | mmunoassay.. . wherein
tshredvaett piseydyTbarngihos urdni oRg Hide At B4 r%ﬁ%‘t’?ﬂ‘ ¢s bound o
RRgIRASiANG 1BQtsold pHise foften rekSed toas caprumagtib®iy).ivhershs
L ge T ﬁ{r LB e A0 T s.uEl?ag'l’xﬁ@Qh% 1B inSIEe D RinnSraft
SANANCHY 8sSay""Fhe antt body Uused. at .one Si de of such
slamehwir airisest dstpgtien isfaciliatsd bﬂoéa’iﬁﬂ dﬁreﬁ‘&?wt‘?’B Yg- @bﬁ ampunt
Ritasectoalhebodyeland adsich sasiwichpssay proacdurdiodiryctly correlated

wh h ' . . . S h
i e T

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

Detection of active therapeutic antibody in a sample may be achieved by convenient
state of the art procedures. However, the detection of total therapeutic antibody or
of the fraction of therapeutic antibody bound to its antigen is rather complicated
and requires quite different assay set-ups and especially requires tailor-made
reagents for each of the different assays. With the antibody according to the present
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direct or indirect detection is facilitated
(so-call ed detection antibody). The anount 20 of
detection anti body bound in such sandw ch assay
procedure is directly correlated to the anount of
therapeutic anti body in the sanple investigated. in
the art (e.g. US 2003/0068664) assay systens are
known, which allow for the detection of active

t herapeutic antibodi es. Sfch systens require the

bi ndi ng of the antigen to a solid phase, binding of

t he the ape . anti bag t o .thi und ant hger

R bl 57 DPAIBS: fet ABSERTEE ARPPRTP b T By, 2B
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%g‘éhf@’e‘f’b e“éa‘(ﬁﬂo‘b‘ s SPENt2488ays. Wth the
anti body according to the present -9 invention that

Péfebibgda NGndilcd t}ﬂéesﬁaqef&ma ANtaidpay ap do NRtechitiRdhdiige
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iherapetic; BB rdedl toh anbirody REY s BiRLRE (82 Bapdabi
ihiboapeut het bindinpdoyhe inopaogidhetinvé e @wawrrddoammdris
%ngggg?e %g}ﬂgbgi hAP et de@eﬁﬁ&{x lsid0 @Y shdh daB&kicis YSHE &kher

acC 0 ver
makes uge QfHheanfip S‘abcegﬁig%ii‘h?‘i &r é‘é‘%‘e s)rfr%'ﬁtmu e “ﬁatl‘ei use
aft ieumnd tibadyt natdriadiogitedor competipewith chespiippREyORIRSH PY
h@vtﬁe né‘%éw@g%ez@mﬁmm@&id hititiod i€ Qepiacdlls deacable

?raxf) Pﬁq?{m Shq %ggr)lsfer &ra : lg?l:(li mggecg g%a%%g s f?qhtated
assay format is (also) set up to detect the active
tI’H@E Bb&n@@fei‘ ? -anbb&t @@}aﬂy it Hee@stt inbo@Rdwik: Clpe

era an d
bl ot TR L T R BL pn
amd neil binding gemeawwwapbdrmohﬁpiemwm apippal as a capture
S@é&g; In?fgleesgeﬁtt%lt@ﬁ b&ﬁxﬁg adigwoﬁm anGisatly eiasf&e bindimgkesthe
abe 0
B eeh at i G el S AR alL BT Blio i The BeRPuRR
bititdidpGaidcemnd eotipatyipaeferably s lativledap Fltcbp‘}émiﬂé‘é #i ikt or

B¥irel iRl R8RS Hak&d. ANt | body, wherein said second
antibody is specifically detectable 15 and/or is

| abel ed in such a manner that direct or indirect
det dicdct datection tlackbélinagenp camhe sdestddfeam By kepwn detectable

?Hidtpg aéhicggg.gy d?éfg{@iale%fﬁ;s 1?%}1:g§t @ebup® Quch as
el
mgt ﬂxbjrésdezmg:ohmahh,erhorimmggi!@butx| rpsopfing ﬁieanm@pf@riidﬁ@mhaiﬂs
AR OREr &amPRE YF Bbeling groups are luminescent metal complexes, such
as ruthenium or europium complexes, enzymes, e.g. as used for ELISA or for
CEDIA (Cloned Enzyme Donor Immunoassay, e.g. EP-A-0 061 888), and

radioisotopes.

san

Indirect detection systems comprise, for example, that the detection reagent, e.g.,

 the detection antibody is labeled with a first partner of a bioaffine binding pair.
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reagent. In the detection preferably a second

anti body is used binding to the 20 antigen at an

epi tope whi ch does not conpete with the epitope of
the therapeutic antibody. Said second anti body
preferably is |abeled in such a manner that direct or
indirect detection is facilitated. For direct
detection the | abeling group can be selected from any
known det ectabl e marker gfoups, such as dyes,

| um nescent | abel i ng groups such as

gﬂ%@e{slﬁm%&%ﬂﬁ ,gbgaa&@%refg oa%t.guy ifgm oPbiotin

anes escent escel n,
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Haippenterd) e Esevionpuhgedivapt a1, vanbusgeniuaml bior'Metheds in

Eﬁ%ﬂﬁi *gaﬁf Qfpe it fiflvic rr@d“%%};ﬁHSAl:ddléﬁsch&%' aeaﬁﬁgl with
tin ana] ogues ereg& 2¥9 %?eﬁ g
KOEHNYIPgieR! @teﬁléanrmeﬂém% » SPETIERYS B’G‘&V %B?tia i
etc., usually is labeled to allow for direct

fﬂf ald Bve ﬁmgngg;i h&e&tm%aha& ;&sg(em Q5REL R qyeechosen

nnunoas? XF are known l.ed ?rtls

i le Fasoindifsraf Chrpepspis Eelpyed 6% géw»ém&g fefogdy to
fis acirespaidiappitigeat Trenkillad drtpan cfetate sheareeul s ofyweh birging
ikt §lyobsg tﬁeee&htao 1exEAPLSp1af erﬁJe@tiﬁdalI %gs md

are Ti'jssén, P.,. Preparation o
StRen i itk iNSHDIoR L SRR YR bF fE PhosFafte f ghe
amdespiaading coficengstinpnme! issiduheapadiy sintibdO OPepepging on the

é?%ct%?&eaggﬂtﬁn%m;g?ﬁd I_%@s‘ &Qaa@r&dst - will- réuit 1#%3%%&#\%9@n of

evi er vari vol umes of "Met hods
fotaly actipe,on AR ERgheund “PE’SHF*‘“ Bwi ck, N.Q Capl an,
Academ c Press), deallng wi th innunologicm

g.g&fﬁ%&iﬂggiﬁgnrm%ppéaﬁg letth !et){o&/soalc&HI%g Oehe g%senz fhvefton
will not only reveal the concentrations of total, antigen-bound, active or even
inactive therapeutic antibody. Due to the preferred use of one and the same
reagent, the antibody binding to a therapeutic antibody and not binding to the
immunoglobulin of said experimental animal, in the different assays the values

obtained can be easily compared 1o each other and even ratios thereof assessed. Ina .

further preferred embodiment the present invention relates to the ratio of active to
total therapeutic antibody. This ratio may well serve as an indicator for the efficacy
oof a therapeutic antibody.
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In all the above i mmnol ogi cal detection nethods
reagent conditions are chosen which allow for

bi ndi ng of the reagents enployed, e.g. for binding of
an antibody to its corresponding antigen. The
skilled artisan refers to the result of such binding
20 event by using the term conpl ex. The conpl ex
formed in an assay nethod according to the present
invention is correlated byllstate of the art
procedures to the corresponding concentration of

a|d her apeut i c anti bo

g{u& e cpuise o %‘ﬁtexl’eeﬁpni'e“ iaacf)l;ﬁqo l%rmeE ?%rl] tlrwgﬁtmt% it has bTeIn
foosd Htat & certaleepopeibat is prasens oppll clagsesf humer irp@uppEiobulin
Sdidsg @nap!ge#m ﬂott o eARBieht 6n &M inREhbgloBBIIMAG drtyeexpldihtmal
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blodme rie MNAB O Fcp pan R 10Z8EDi aéﬁ@ndeaei&ﬁ dViA%e'hFe gagpa>M-
RYGABES) (ﬁ%ﬁEﬁWABMflﬂDESEEQ €n ApiefdpRd ¥mbblithehOackdiding to the

x%feeifn Lr eC{b e ﬁ'g’;tl oﬁ)e( cﬁ E) a r euat{ﬁ]:falggg% an'iil(]%t binding
toi thel urn@umlobw@ of; wmm@gme@ PJPW ‘I thay said
AR is annaﬁdaedydbih&ﬁF &atmasmyaputobe ayalimemmozsﬁsv MAB

BB RAE e BRI Vi ORZRA R AP0, REIRLAGRR0n |

enbodi nent the present invention relates to the ratio
Pi"eféi‘ﬁﬂf ﬂﬁ Pr&entl abaitioh hejarp &lh infonatibhdl adybodyhtha biads © a

d f
E%)e{a}pgﬁtécuftn%%oﬁ Ehagm?gﬂoclzlg Ji%%%ﬁc{dy h(?i(ntn% Eﬁ étg{ljééggc%gr?ﬁ:mﬁ% sife
whishr ¢qrenetigvahe a@ﬁxlh@s tthe tinding é’§éﬁ?“qch\?éln?%‘ﬂ)dﬁ’t Mids M-
mefa@wdd&cbmay&hﬁemmuame pieb&ﬁxed tWieht thesD§MESEh¢ tam

Igépeh? vely. {nhomts means I;Qf{%l 2919 t8 eréQngze 9hd %E.@Sﬁeq‘plt?pe as

emygrea@éév memﬂ':bﬂnal @rmlwdv 1‘@7&9@%@90 ﬁ%‘h@n%@ ig)gasily assessed

ahhRANERRSal rddipHc phiilgde compahinassgs i zed by its 5

bi ndi ng to MAB<H Fcy pan>M Rl OZ8E9, al so denot ed
MAB<h- Fc gamma>M RI1QZ8E9, or briefly MAB M R1COZ8E9.

Imbriefpingf @ripEasalcTomRetifem EXRSERALIt wnt’%nsqﬁ%? whither dyp (or

hﬂ)\‘@nipleﬂﬂc Q)hﬁhr%nﬁgebfsdmhtbhmdieﬂgmﬁlﬁg oof tdne rampehst ite the same

a:“ pgeen %N ertlque ﬁosaﬁgxbﬁgéd?% Ataﬁd B VL %9&!:1 qgru{)mﬁm ftoalﬂe

er cﬁéracterlﬁﬂg
seanqjepnm . Bl yhese angiposiies vl g9mBrta doriyndias dljder gwé 12 the
OHR élSBlMﬁBg s - m&ﬁ%pltWeBwl;QeMﬂimyl’ﬁast agdmnolar
03|ted DSM
ﬁ?%ﬁ”/’% onT el?ilé%/zﬁ/g{%g’?%ﬁese %%na{/rég,?cl g%§r elates to
a nDnocIonaI antlbody that binds to a therapeutic
ARhORMAYI hitigdn dPpRREakQ Rampaitidnnasybdisessad) irodifferatt e set-
conbining site which conpetitively inhibits the
PHdi ng of nonocl onal anti body MAB M

Preferably the Biacore® system, see above, is used. Binding of an antibody under
investigation to the same epitope as bound by MAB M-RI0Z8E9 is present if the
antibody under investigation at equimolar concentration reduces the binding of
MAB M-R10Z8E9 to human IgG by 20% or more and if MAB M-R10Z8E9 reduces
the binding of said antibody to human IgG by 20% or more.



10

15

20

25

R1OQZ8E9 as produced by this hybridonma deposited with
the DSMZ. The term 15 "conpetitively inhibits" nmeans
bei ng able to recogni ze and bind the epitope as
recogni zed by nonocl onal anti body M RI OZ8E9. Such
binding is easily assessed using conventiona

reci procal antibody conpetition assays. In brief, in
a reciprocal conpetition experinent it is

i nvesti gated whether two (dr nore) specific binding
agents inhibit the binding of one another to the sane

ﬁ‘n Y/egtﬂngl? : é)%f?r?&i %rﬂp@dunult MAY MOL0ROLH RusAl e Bnt'iﬁ(ﬁy

St In 0
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epitope is present if antibody A at equi nol ar
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Ementionsd oby@othe Aberahrunt Riteay Ceriroin s ePE atosrtind B¢
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tnyeRtio cgaﬂaeseﬂrq%@wa%* bReeh %ﬁ‘ﬁbﬁ VAR ozsE9 i's
present if the antibody under investigation at

W%{l@ r&&%eémlg(ﬁflrh% thedHEER ikReHe f@dt&go(lfle udAB an

u 0%
e et (O S e ] KBy
imanoglah@lib yof 2006xperimentel. anithal for meyg{rm the ,cph@ptrauon of

Porttﬁf 15@ Ar @Hﬁ}%ﬁ'%ﬁﬂa ﬁMlBQ{Q%t%E)g irl §salﬁ§[ﬁ§loﬁ§m§d1 Gom an
antl n e eutil,C an
smatmé #PRE Prefras Sﬁ‘%ﬂﬁ{?ﬂ opeet fig Sus %%B‘Q‘Egd B3 ¥Bbody

airidirglto ke epitopetds octogricalrbgiMgB My RIGEBESr esent
i nvention. As nentioned above, the therapeutic

anti pbody. det ect d in a netho ccordin
FRe < BllowinR, Crtl rErars o DORETdie polied e aid, the
nedoehoiied ofaht pPhoeht inveRtiof, e_thatw«;/ sqohe of Weich pesst foeth in the

QE{;&nQ&g)ﬁaﬁﬁ?d[t' B Andelibad REC IR &aﬂeb@rrﬁ.&&ntn the
ri.ses.the. e

ent1on i tope as VAB
prassireies: o1 WP dRaRmE RSP SO RO he
present invention relates to the use of an ant i body
WM G btios Opﬂlqu;g@cst 0 a therapeutic antibody and not
T ndr ng 0 i nmunogl obul i n of an experinenta

ani mal for neasurlng the concentration of total,
FighireB, or dhteqgion-obuaidhardpeutipattitiody ant i body in a

;arr?l e 8|bt a'tiﬂﬁ%lt)ﬁﬂmt@@ m(ﬁ%ﬂ@ﬁ&l%ﬁb&i}r AABRH-Fcy pan>-M-

ot body  biHPAEBY ¢ hesapia 8gueBn g g sutr Bt

M R10Z8E9. (SA-MTP). The therapeutic antibody MABdGF IR> is bound
and indirectly detected via digoxigenin-labeled MAB<H-Fcy
pan> M-R10Z8E9-DIG and an anti-digoxigenin horse-radish
peroxidase conjugate (PAB<DIG>HRP).

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



10

i5

20

25

30

The foll ow ng exanples, references, and figures are
provided to aid the 15 understanding of the present
i nvention, the true scope of which is set forth in
the appended clainms. It is understood that

nodi fications can be made in the procedures set
forth without departing fromthe spirit of the

i nvention. Description of the Figures Figure 1
Detection of total therapédtic antibody 20 The

bi oti nyl at ed nonocl onal anti body (NAB<H—Fcy pan> M

QZ8E9- Bi )_i.s boun 0 st rept avi,di
I'Rl titer ?ﬁ gien g Wﬁ'gi‘em% “t HEPs eﬁ’tl c ant |ubo%llso
NAB<IGF IRXnnaubowﬁ%(thdmpn@ENESFuw detected via
di goxi geni nrij.akgkied MeRidd FQMDsPa:ﬂE MvBlOZﬁEQhQI @riang
an anti-di goxi geni.n hprse-r sh 35 Q@{F s
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speci fi c exprRoiPa8RDIGSHRRY.| at ed sol ubl e
interleukin 1 receptor 10 (s-1L-1R-Bi) is bound to

the wells of a streptavidin-coated nmcrotiter plate
KiheRTP) . ARetestiondiartiysabarareutinentirody dibutad in huffer ¢ he
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Figure 6: Detection of active therapeutic antibody diluted in buffer
additionally comprising 5% cynomolgus serum
The optical densities (ODs) are given for the various
concentration of therapeutic antibody as diluted in PBS-T, 0.5%
BSA with 5% cynomolgus serum.

Figure 7: Detection of active therapeutic antibody in a sandwich assay
format
The biotinylated monoclonal antibody (MAB<H-Fcy pan>-M-
R10Z8ES-Bi) is bound to a streptavidin-coated microtiter plate
(SA-MTP). Detection is indirect employing the digoxigenin-
labeled antigen (s-IL-1R-DIG) and an anti-digoxigenin horse-
radish peroxidase conjugate (PAB<DIG>HRP).
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15 Figure 5: Detection of active therapeutic anti body
diluted in buffer The optical densities (ODs) are
given for the various concentrations of therapeutic
antibody as diluted in PBS-T, 0.5% BSA. Figure 6:
Detection of active therapeutic antibody diluted in
buffer 20 additionally conprising 5% cynonol gus
serum The optical densities (ODs) are given for the
vari ous concentration of 1fher apeutic anti body as
diluted in PBS-T, 0.5% BSA with 5% cynonol gus serum
uge 7: 4 Neki M bR Yia £
B on 2eEdph Y slve b Gyl RBRE (e
nmonocl onal S&n@‘iﬂﬁbéﬁ?ay( MAB<H- Fcy pan>-M R1OZ8E9-Bi) is
bound to a Bie aptiaali diefisit@at(ODsjri arolgiverr fqpl dhe various
(SA-MIP) . Det ect [ 1:APBS-T, 0.5%
di goxi genin onfe"brafgnds GZrﬁltl gﬂ Emtﬁ:lEH %y%ﬂ%d Iang an
ant i - di goxiB¥hin horse- 30 rad| sh per oxi dase
conj ugate (PAB<DI GHRP). -14- Figure 8: Detection of
R Ye thef@&%&i}lpﬁ oﬁ%hp@%%fqh ot Caheibdap Wifubda \ﬁxan&fer

ndw ch as e optl cal

sitie are
for the var# “al%bﬁ%‘@i’i't’?‘% P%%F“’f@féf%fﬂ%ﬂf‘f‘@ a2
anti body asasédyl uted in PBS-T, 0.5% 5 BSA. Figure 9:

Eﬁ feCtl ondg’h{leacs )‘é? tcﬂeﬁgla&e%lﬁ% ag/ltel %@M l(flérl Uhedvaribus
uffer additional nprising 5%c u
via a sandmﬁ%ﬁeﬂtﬁé‘%ﬁ’ *i*ﬁ’éap(?b‘c“f %‘3 "87é¥%?gpo"éigmsp(%§§ L@’r’é

gi ven for tB&A with bBusnorhOlgoosecent rati on of
therapeutic antibody .as diluted in PBS-T, 0.5% BSA
w th 5% cynonol gus serum Abbreviations ABTS

o-di - [3-ethyl benzthiazoline sulfonate (6)]
di ammoni um sal t

ABTS 2,2'-Azino-di- {3- ethylbenzthlazohne sulfonate (6)]
diammonium salt

BSA bovine serum albumin

ELISA enzyme-linked immunosorbent assay

‘ Fey =Fcy = Fcg = Fcgamma = Fe gamma-fragment of an

immunoglobulin

POD (=HRP)  horse-radish peroxidase

IgG immunoglobulin G

DIG (Dig) digoxigenin

MTP microtiter plate

OD optical density

PBS phosphate buffered saline

SDS sodium dodecyl sulfate

MAK (=Mab)  monoclonal antibody
PAK (=Pab) polyclonal antibody

RT room temperature
SA streptavidin
T Tween®20

<human IgG> antibody against human 1gG
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15 BSA bovine serum al bum n ELI SA enzyme-| i nked

i mmunosor bent assay Fcy =Fcy = Fcg = Fcgamma = Fc
gamma-fragment of an inmmunogl obulin POD (=HRP)

hor se-radi sh peroxi dase 20 igG inmunoglobulin G DG
(Dig) digoxigenin MIP nmicrotiter plate OD optica
density PBS phosphate buffered saline 25 SDS sodi um
dodecyl sulfate MAK (=Mab) nonocl onal antibody PAK
(=Pab) pol yclonal antibody’ RT roomtenperature SA
streptavidin 30 T Tween(r)20 <human | gG anti body

A alﬂﬁt human 1gG -15- Exanple 1 Assessnent of
1§%egrf10|ty a) Use of various Anti-human |gG

Apershper obspeqificiin MTP- ELI SA A nicroliter plate (MIP)
(NBX|sorb(r) Nunc) was coated with nonkey (e.g. 5

QPV % QA%.; gdﬁﬁﬁsﬁﬂdzﬁﬁh WM Hied to 20%in
bonate room tenperature (RT)
for 1 hour, respectlvely After washing 3 tinmes with

}E’Bﬁrcro_ﬂtﬁe;ﬂété)ml’)a(ﬂdamaiﬂb% Whnd) heasMkREedWwith BPBK -2
WI ! hv\g%%aﬁ{?%hg g@r’fﬁvrvxe éiﬁm%‘ﬂ 18 h@®ondte BaEr (pFEE),
e 1 NC t
@.r@q@iwm&ﬁfﬁﬁﬁh%h PY et d% "r(iﬁ‘“éér%‘mgsé"tv% s
Diecafl, -diluwels bf (ﬂaamﬂ'a‘ﬁowreltbldqbads emtth&WS?ﬁ@ﬁ Xt ganm
RSP ORE H93HETHES B WERDE MTP: TRR HAIHRUT1 bs RT) with
re use
St o ot o BRE o r ERSTE RIS oy
hdts@adish prasxidase DIV Econiidhtes (sengeidal BdTh vayious anti-human
W e i dd By (thd coPleQoBEME thal Ry matic
PR BB 4B Pt b
Wells were washed three times as above. Wells incubated with POD-conjugates
were directly processed for enzymatic reaction/detection of bound anti-human
immunoglobulin. The other wells were incubated (1 h; RT) as appropriate with
anti-Dig-, anti-mouse IgG- or streptavidin-POD-conjugates (all reagents from
Roche Diagnostics, Germany) followed by a washing step. The POD comprised in
the POD-conjugates catalyzes the color reaction of ABTS substrate. The signal was
measured by an ELISA reader at a wavelength of 405 nm (reference wavelength: 490
nm). For every anti-human IgG antibody the ratio of the signal against human

antibodies to the signal of cynomolgus sera was calculated. These values were used

for evaluation of the specificity of the anti-human IgG antibodies. A high ratio

translates to a strong reactivity with human immunoglobulin and at the same time

toalow (cross-) reactivity with monkey immunoglobulin.
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The high signal ratio for human serum as compared to cynomolgus serum observed
for MAB<H-Fcy pan>M-RI0Z8E9 indicates the high human-specificity of
MAB<H-Fcy pan>M-R10Z8E9. In contrast to MAB<H-Fcy pan>M-RI0Z8E9 all

other tested antibodies show a high cross-reactivity.

Based on the above encouraging data the cross-reactivity of MAB<H-Fcy pan>M-

R10Z8ES against other immunoglobulin from other relevant experimental animais

was investigated.

Wells of a microtiter plate were coated with serum from various experimental

animals. The assay ‘was performed as described above, using the MAB<H-Fcy

pan>M-R10Z8E9 as specific anti-human IgG detection reagent.

As can be seen from Table 2 MAB<H-Fcy pan>M-R10Z8E9 exclusively reacts with

the immunoglobulin of human serum buman IgG or chimpanzee serum

respectively.
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5 (**) = Detection with SA-HRP ( ***) = Detection
with <Di g>-HRP The high signal ratio for human serum
as conpared to cynonol gus serum observed for

MAB<H Fcy pan>M R1QZ8E9 i ndi cates the high
human-specificity of 10 MAB<H Fcy pan>M RLOZ8E9. In
contrast to MAB<H Fcy pan>M R10Z8E9 all other tested
anti bodi es show a high cross-reactivity. Based on the
above encouraging data th¥ ctross-reactivity of

MAB<H- Fcy pan>M R1QOZ8E9 agai nst ot her inmunogl obulin

fromother r vant | t ani mal

RHSBSE PoSARR-ES REPIL TPt SR By o5 ebamakey *nd
homat edumi is thoserinMableotn apdbi wsrece¥eber i mental  ani mal s.
The assay was perfornmed as descri bed above, using the
MAB<H- Fcy pan>M R10OZ8 bzilsispeci fic anti-human |1gG
detection reagent. As cah be seen from Table 2

VAB< M eEesiop with WLAB TAFED peneV BRI 0GEEY Died A PEE PR t he
i mmunogl obul i n of human serum human 1gG or chi npanzee
serum 20 TeESpectTVely. - [7- ReactsigndiRaed MAB<H Fcy -
pan>M Rl OS85, wobd(woyse, | Bhal dog, Hamakey and  hunman
serum i$ shown in Tablesj2a and| b, Artaplectiivel y

Tabl e 2ajpgrection wth MARest Fcy pas2M R10Z8E9-Di g
/'l <D g>{eb Signal Rati ¢ &es4m (1094.6%/v)) Si gnal
Humman | [&ADiRousd0g 0. 096 492824] Rab5.86 034154. 32
CD1- Mous¢ NMRES®idhke 96 . NVRI 086tisk 0. @852 28. 42 C onol
us 0. 032 [58nbmolgBaboon 0. 129.063. 69 RAReédus_nfmcaque. . .
0. 031 60.[%abodvhr nbset 0. 1280029243  63.69

Rhesus macaque 0.031 60.56

Marmoset 0.128 14.43

Chimpanzee 1.865 0.99

Human 1.847 1.00

Human igG { 5ug/ml) 1.821 | 1.01
Table 2b: -

Detection with anti-mouse IgG POD conjugates

Signal Ratio
Serum (10% {v/v)) Signal Human /
: Animal
Cynomolgus 0.199 8.96
Baboon 0.131 13.63
Rhesus macaque (.186 . 9.59
Marmoset 0.239 7.46
Chimpanzee 1.893 0.94
Human 1.779 1.00
Human IgG ( 5pg/ml) 2.105 0.85

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

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

reagent with little or no binding to the IgG of an experimental animal.
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Chi npanzee 1.865 0.99 Human 1.847 1.00 Human | (5
/m) 1.821 1.01 5 Table 2b: Detection with anti-nouse
| gG POD conjugates Signal Ratio / Serum (10% (vlv))
Signal Human Animal C nonol us 0.199 8.96 Baboon
0.131 13.63 Rhesus nmacaque 0.186 9.59 Marnoset
0.239 7.46 Chinpanzee 1.893 0.94 Hunman 1.779 1.00
Human 1gG ( 5/m) 2.105 0.85 It is interesting to
note that in the above i ndBrect detection systens the

quality of 10 the final reagent <D G>-PQOD or
<nouse>- POD uysed in indjrect defection also
b)pﬁﬁfwb?%b@%ﬂé?e%d%“ﬁg?é‘éee‘%%‘t"lr%? SYFRE ski | | ed
artisan will choose a detection reagent with little
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_@@?g;@gﬂ%@gﬁ&tié@@dy to this chip was achieved by

( coupling. Unless otherw se indicated
all incubations were perforned in HBS-buffer 5

& sERRSng NaGhnt of MAB<)-Fat pa5Gi-RA0ZEH9and rokiglonstentithugrn
B:;Aaﬁrl?tE% (gg;f;aﬂ>v%l),§]eo aggel)?r\gasgﬁlllﬂi%ilﬁibﬁ' by2@inimeNtdiling on
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Lo Shnod of oyt SSPOAY ey eyl RS L 184
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: %?a%% %Pﬁe i'@%ﬁlhe(i'\/}ndﬁ?@t diffe@lerParld MokbaGOR GANN @t drEe

n .
Dissociation was me%su\/}gc? by washing the chip surface with HBS buffer for 180

seconds. Using Biaevaluation Software from Biacore® the dissociation constant
values (=KDiss.) were calculated with a 1:1 Langmuir fitting model. For all animal
sera this calculation was based on the assumption that the IgG level is 15 mg/ml.
The signal values 80 seconds after start of the injection of the test antibody have
been chosen for the comparison of the amount of IgG bound (RU in table 2¢ and
2d).

Table 2c:
Binding signals {RU] of animal sera to MAB<H-Fcy pan>M-R10Z8E9 and a

polyclonal anti-human-Fcy antiserum

Sample {Sernm) - MAB<H-Fcy pan>M-R10Z8E9

PAB<H-Fcy>(Dianova)

Bound RU

KD in M

Bound RU

KD in M

Human

2377

1.83x 107

2399

564x 107"

Cynomolgus

8

no binding

1929

6.24x 107"

CD1- Mouse

2

no binding

-0

no binding

NMRI Mouse

5

no binding

3

no binding

Rat

25

no binding

92

528 x 10

Dog

634

8.12x 10

925

621 x to¥
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10 anal yzed by injection of the 1 in 100 diluted sera
and i ncubation for 60 seconds. Dissociation was
nmeasured by washing the chip surface with HBS buffer
for 180 seconds. Using Biaeval uation Software from
Bi acore(r) the dissociation constant val ues

(=KDi ss.) were calculated with a 1:1 Langnmuir fitting
nodel . For all animal sera this calculation was
based on the assunption that the 1gG level is 15
ng/m . 15 The signal values 80 seconds after start of
the injection of the test qa%ibody have been chosen
for the conparison of t Feblegbunt of 1gG bound (RU in

 Balligy simala (RU] Fdifferdiatheni@y serBioridARgHsFaypan sM{RIOL.8EH

ani mal sera tq MRS ECADRREM-R) Gha&uand a 20
pol ycl onal anti-"human-Fcy anti serum Sanpl e ( Serum
MAB<H- F(‘y pan M R1QOZ8EQ DAB<I—L FC\]I)(D anova) Batmnd R

|=APAC L RAV T\

Kinpio (MrBeLNd| RABKDI-Foy pan>MHRBOZLES 7 P AR<G3 Fry>{Diabgva)

7399 5. 64 X I0TT 4 Rynomalius:Auno bdiand 19PRDGs 3fm

yv—1.0i1 ch AN -
K—ro—t—T——Coh vOuSC—Z—1q 0T Tar 11— Um0 DI 1101 T1g

VR ..
bbuse 5 no b hdi ni740n0 |HiHA9G° Ret 288502 by LAPREIS
Ty38mdigdd. 8 Pog 634.98. 1hobidding 93113 6.1391.% 10464 10"

ToB e, BTG SLgnals LR, o7 TTergli monleo”

oy Par =1 mrO=0 (= pUI

Al
Syhomblgusin- Fcy ant | $6r um mehipding ( Selr un) 188N <H-b}§X16w

Rahod RLOZBES| PAB<H- Rey>(fd minau@) BoundoRs) KDrssx 16t
Bound—-ROUORDyss. 1T .M JHUMEN,.LZ274. 1.7 1 -
Mammoseto a1 v 1 10. 11 3 loundibdRdiBg . ol g n,%gi-§h,4; J;-§2x109

LI A= RS = =R == T T TTUT

9dpdhzl 64 x| 1011077.50/ ol gE° 2 2| 8 ni@6hbndi hal x 107

%ﬁisiyla?a% x|1611 -29’[101“594 9H&ind 6- B noj4pbndi Ng.86 x 107

1 A4
LOJ J

x—1610—Baboon—0 o bindimg 1209.8 7.33 X
1011 Marnoset 5.1 no binding 433.9 1.02 x 109
The SPR-analysis (of the different monkey sera) confirms the results seen in the

MTP ELISA. MAB<H-Fcy pan>M-R10Z8E9 does not cross-react with any monkey

species. Only the IgG comprised in human and chimpanzee {greater ape) serum is

_ detected. In contrast to the MTP ELISA some binding of dog serum to MAB<H-Fcy
pan>M-RI0Z8E9. The relatively high KDiss. for dog IgG (correlating to inferior -

binding) as compared to human IgG with a KDiss.-gap of more than 100-fold
indicates, that this low interaction does not interfere significantly in an

immunoassay. This is actually what has been found in the MTP ELISA of Example
la).

In contrast to MAB<H-Fcy pan>M-RI0Z8E9 the polyclonal anti-human Fc
antibody shows a high cross-reactivity with sera of dog and all tested monkey

species.

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

antibody

Biotinylated MAB<H-Fcy pan>M-R10Z8ES or polyclonal antibody directed against
human Fc was bound to streptavidin-coated microtiter plates (SA-MTP} in the first
step. The excess of unbound antibody was removed by washing. Samples/standards,
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Chi npanzee 1077.5 2.21 x 1010 1967.5 1.21 x 10-12
Rhesus Macaque -2.9 no binding 1409.9 4.86 x 10." 5
The SPR-anal ysis (of the different nonkey sera)
confirms the results seen in the MIP ELI SA

MAB<H- Fcy pan>M R1CQZ8E9 does not cross-react with any
nmonkey species. Only the igG conprised in human and
chi npanzee (greater ape) serumis detected. In
contrast to the MIP ELI SA28ene bi ndi ng of dog serum
to MAB<H Fcy pan>M R1QOZ8E9. The relatively hi gh

KD ss. for G, (correl n%to i nferior i

i rMﬁﬁgilGFagR & 98 PBoRG Y W sipptys Yo
iafubaed evithhligoxipeylited MAB<IHHFcapars M-RIQASED ki RIG)dor 1 hour

)}ﬁrgrrm\%%rgg tsth@ ngt‘&?els ;\F&?tsadﬁa% Eéa }‘@e“n@ ¥ QF'SKLM@PtdoMtfeg Bwﬁm the
RS RufieR 6 epthiie a"fiﬁcu PR 8 PR At ashing e
BB digbcingenalatelt NRABZBHTY phe> Mok WEBBhwids ckmcted h\uﬂhem afg-
Jl? )@%ﬂn%ﬁ%o@b?ﬂ@ P@ﬂ‘ b heCln@B8dy-&aFhE Ybdj Nga‘ﬂ!st sa'he

ste nkey . spec

SHor R T Thp S0 PR By FE R SCH0° P
worlahgth Hesfapesat \iva)leleagthl B prd 0 ABsagbanay veinesdoflemk Hemey
ﬁﬁﬁg“"\&m‘?‘%‘& o Bghiaeonal anti body directed agai nst

n Fc was bound to streptavidin-coated mcrotiter

plates (SA-MIP) in the first step. The excess of
unbound anti body was renfabdaB:by washi ng.
Sanpl es@hﬁmﬁ%smn@d c&rve in DR GHEET, b3ze BPAKed in
cynonmol gus“serum were sinul taneously pre- incubated
wi t h di goxi genyl at ed MAB<H Fcy pan>M Rl QZ8E9 DI G for

onbr@iddtion oAMABLIGENAS { kignai OO 405amvas added to wel I s of

| g/eA- MTP coat ed Wi t FMARHIFPEanB¥L-dtPed Fh BEBDIGG)

anti bodi es and i ncubaresizgror 1 hour.] After washing

the fp bound di goxi ngenyl at ech3BAB<H Hcy pan>Np3rl OZ8E9

Was detected with anjanti - 1Ci0goxi geni n- anti hogy. The

PODX§ "the antibody- énZyne 0ca86) ugat §S cat al 9.285 t he

col pps reaction of ARJS subskavat e. THe si gnal.3i&

nmeases ed by Elisa reader ato.@w05 nm jwavel en@irs

(reBer ence wavel engt h: 490 oueB. Absdr bance- O.abdues of

eaohsserum sanple were detted? ned iin triplddét es. 10

Tabl en 3: ! 0.046 0.027

As can be seen from Table 3 and Figure 2 both anti-Human Fc-garoma antibodies
are suitable for quantification of human antibodies (MAB <IGF-1R>), if spiked
into buffer. However, in the presence of monkey IgG’s (5% cynomolgus serum) the
performance of the ELISA with the polyclonal AB<H-Fcy> became significantly
worse. (Table 4 and Figure 3)
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Conpari son of standard curve in buffer (PBS-T, 0.5%
BSA) concentration of MAB<IG--IR> si nal OD 405 nm
ing/mM] MAB<H Fcy pan>M PAB<H Fcy> (Di anova)

R10Z8E9 10 2.039 1.937 5 1.109 1.094 2.5 0.586
0.593 1.25 0.296 0.326 0.625 0.170 0.176 0. 313
0.108 0.106 0.156 0.075 0.068 0 0.046 0.027 As can
be seen from Table 3 and Figure 2 both anti-Human
Fc-gamma anti bodies are-Sdi-table for quantification
of human anti bodies (MAB <I G~ 1R>), if spiked 15 into
buf fer. However, in the presence of nonkey 1gGs (5%
cynonol gus serum the "ga})?eo'rmnce of the ELISA with
t he pol yGéropaisopBEstaraydcuyeesanbesiynemeligessitiny  wor se.
(Table 4 and Figure 3) -21- Table 4: Conparison of

SheGaH cEMRBEEE-TRF PYekal OPBUSIHR SErum concentration

B<I L- 1R> si gnal

p%‘rﬁlm PAB<H- Fcy> (DRHAMFB{“%OZSEQ e e g
5 H[P57 143352570559 1gét 10 1125 0. 28%230 3840
07625071661 3610710 313 Pggp8 1. 3780 U. I15HE39. 091

1315707070 05471"3870 0.559 1.4410

' 1.25 - 0.289 1.3840

0.625 0.166 1.3610

0.313 0.108 1.3780

0.156 0.091 1.3170

0 0.054 1.3870

Caused by cross-reactivity of PAB<H-Fcy> (Dianova) with monkey IgG a true or
correct quantification of human IgG in monkey serum is not possible.

Exampie 3
Use of MAB<H-Fcy pan>M-R10Z8E9 in quantification of active human antibody

MAB<IL-1R>

Biotinylated soluble human IL-1 receptor (h-IL-1R-Bi) was bound to streptavidin-
coated microtiter plates (SA-MTP) in the first step. The excess of unbound receptor
was removed by washing. Afterwards MAB<IL-1R> spiked in cynomolgus serum
was bound to the immobilized human IL-1 receptor. After washing away unbound
substances the bound MAB<IL-1R> was detected with a) digoxigenylated
monodlonal antibody against human IgG chains (MAB<H-Fcy pan>M-R10Z8E9-
DIG) followed by incubation with a horse-radish peroxidase labeled anti-
Digoxigenin-antibody; or with b) polyclonal anti-human Fc antibodies (Dianova)
followed by a wash step. The POD comprised in the antibody-enzyme conjugates
catalyzes the color reaction of ABTS substrate. The signal is measured by ELISA
reader at 405 nm wavelength (réference wavelength: 490 nm). Absorbance values of

each serum sample are determined in triplicates.
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Caused by cross-reactivity of PAB<H Fcy> (D anova)
with nonkey IgGa true or 5 correct quantification
of human 1gG in nonkey serumis not possible. Exanple
3 Use of MAB<H Fcy pan>M Rl OZ8E9 in quantification of
active human anti body MAB<IL-1R> Biotinylated

sol ubl e human IL-1 receptor (h-1L-1R-Bi) was bound to
streptavidin- 10 coated microtiter plates (SA-MIP) in
the first step. The excesg2ef unbound receptor was
removed by washing. Afterwards MAB<IL-1R> spiked in
cynonol gus serum was b(S)l_uF to the i mobilized human
IL-1 receptor. After wash avvay unbound substances
the bound NABdletectibtrofvatl therapetchntibbdy a)

di goxi genyl at.ed nmonocl onal antibody agai nst human

cubati on \T\Am{;a is?ﬁf-'h'dl’@b“ ??ﬂlw
1 'E,g SH. SRR A

anti - DlgOX|gen|n ant|

[

| ona

foftowedggay =
.9

¥4-RP6z4Hot h
€S \L{gziuva)

bUIIJ Ti%dl. es—catatyzesthe L(S)y?@r reagtron Olp £l S

auu:llzg:uc The—stgmatTTs TTERSI4T ed— by ELCTSAGI@Pader at
eTentE3aver engths 4907430 -

I-\UbGJBBdIILB vatrues of 20 eag{ksser umsanpl € @is

—detgigg med T UTT priCAtes. g@g#é lablie 57 Dajgti on of

totat g herapeutitc antf body g g@iCcent fati on .03l

CTVABItE=TRS ST gnal 0D 405 nm [ ng/ M | MAB<H- Fcy

PAB<H- Fcy> (Di anova) an>M RIQZ8E9 10 1.921 1.682 5
1.307 0.933 2.5 0.770 0.B¥6:1. 25 0.424 0.262 0.625

0. 231 G don O b rsbdiOulfby h ciinPgistriin 057 0

concentration of MAB<IL-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fcy pan>M- | PAB<H-Fcy>
R10Z8E9 {Dianova)
10 1.642 1.789
5 1.637 - 1,608
2.5 1.272 1.400
1.25 0.755 1.228
0.625 0.435 ' 1.419
0.313 0.236 1.331
0.156 0.128 1.315
0 0.027 1.332

The data given in Tables 5 and 6 and shown in Figures 5 and 6 demonstrate that
both anti-human Fc-gamma antibodies are suitable for quantification of active
human antibodies (MAB<IL-1R>) spiked into buffer. However in the presence of
monkey IgG (5% (v/v) cynomolgus serum) the performance of the ELISA with the
polyclonal AB<H-Fcy> became significantly worse. Caused by cross-reactivity with
monkey IgG the sensitivity decreased and the variability increased.
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Table 6: 5 Detection of total therapeutic antibody in
cynonol gus Serum concentration of MAB<IL-1R> signha
QD 405 nm[ng/mM] MAB<H Fcy pan>M PAB<H Fcy>
R1OZ8E9 (Dianova) 10 1.642 1.789 5 1.637 1.608 2.5
1.272 1.400 1.25 0.755 1.228 0.625 0.435 1.419
0.313 0.236 1.331 0.156 0.128 1.315 0 0.027 1.332
The data given in Tables 5 and 6 and shown in Figures
5 and 6 denonstrate that-2both anti-human Fc-ganmma
anti bodies are suitable for quantification of active
human anti bodi es (MAB<I| L-1R>) spi ked into buffer.

in the presence of 10 nonkey 1gG (5% (v/ V)
G RPN IGEE F&atBM-R G738 irf QuaREifieRionfof idtive MABSAL AR lin
thﬁ§ gQI%clonal AB<H Fcy> becane significantly worse.

cross-reactivity with nonkey 1gGthe

sensitivity decreased and the variability increased.

Bidny tiéﬁéi:lf MA?<HS&7?EnMB¥HZEEY opBiatiitdd giiSorahanti- human
apti ri,cat.l
1%{’1 ‘ﬁeﬁ 1 ApU ?)&g'gﬁ-al%c by an>?/fl%8§§>gmmdlgggt§ Sny?ct at e
qoateg cmmnerapmes ETE P)s in 45 dirstctepe dEhggaicess tof h‘Hﬁ’&Hn
dﬁ%é@) w‘d&i%erﬂf%tﬁ dbyo %altlﬁgw aﬂzﬂ&w&zﬂs qhe MABLIRARY bylkad- into
mcrotite e
cﬂ%%mg gs gegum was at éle %%ﬁ@ed Mt hmlﬁ’]atl da[ %ﬁ)o(ﬂ Akter

of " Un ound renove

vmhing reeyay Anbesrda substapers nbeyad W%‘bﬂ%@d“’%@%&c@ with
&1&@& scﬁﬁﬂ@ﬁﬁMﬂSlithbﬂébt&ﬂhtIﬂlem—D@ Billowadbly incubation

0 Gl e Sl 5y
ngomcgrangqtm:@eim|thm@0hmﬁfrrm pt i\B?féé%itfaPe The signal is
faBashited WREDILN) reb@dr [109€T0n M walvElentitia (efefencawinftieagth: 490 nm).
Agthf)‘r aact.eav% Sep ofpegéhos)éllr qr‘fil amogllg‘&)r ldglgrmm ir CR’/‘lphcates

I'gent n-"an he ant

A cartoon exemplifying this test system is shown as Figure 7.

Table 7;
_Comparison of the standard carves in buffer (PBS-T, 0.5% BSA)

concentration of MAB<IL-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fcy PAB<H-Fey> (Dianova)
pan>M-R10Z8E9
5 1.824 1.685
2.5 1.319 1.112
1.25 0.837 0.702
0.625 0.497 0.413
0.313 0.277 0.229
0.156 0.159 0.132
0 0.025 0.032
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enzyme conjugate catal yzes the color reaction of ABTS
substrate. The signal is nmeasured by ELI SA reader at
405 urn wavel ength (reference wavel ength: 490 nm.
Absor bance val ues of each serum sanpl e are determ ned
intriplicates. 15 A cartoon exenplifying this test
systemis shown as Figure 7. Table 7: Conparison of
the standard curves in buffer (PBS-T, 0.5% BSA)
concentration of MAB<IL-I-R4-signal QD 405 nm[ng/m ]
"<H Fcy PAB<H Fcy> (D anova) an>M R10Z8E9 5 1.824
1.685 2.5 1.319 1.112 ]Ta%geBO 837 0.702 0.625 0.497
0.413 0.313 0.277 0.229 .156 0.159 0.132 0 0.025
0. 032 -CompaTiapn of he standnpderyesin 60 YReMEIBUSEEFY cur ves
in 5% cynonol gus serum concentration of MAB<IL-I|R>

' am- (Y7 Tk Bads ey pan>M  PAB<H Fcy>

SheRahtSALARAB RN RY/ |
[?k@ﬁ?'f% (O anova) 5 Fﬁ?ﬂs@ﬂ%&ﬁ---pﬂgw 50

725 0.707 0.278 0. 62Ri¢kehal 0.163 0 (Bhaod) 231

01015 015670136 0. 970 O Uy §836 0. 047 TT Thesos

therggeutic antibody §S diTULES 1n PBS- T W {(465% BSA

ooty gnti-numan 5 anii bodi egzomor K (Cif. Tabl @278 and

FIO§igms 8). However, im thé pypegence off nonkey163

0.313 0.231 0.101
0.156 0.136 0.070
0 ' 0.026 _ 0.04

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

time-point to time-point.
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I 9G (5% cynonol gus serum the performance of the
ELI SA using the pol yclonal AB<H Fcy> is poor. The
signal out-put is much | ower despite the sane anpunt
of therapeutic antibody present, as shown in Table 8
and Figure 9. Caused by cross- reactivity wth nonkey
| gG the assay perfornmance depends on the total anount
10 and conposition of nonkey IgG which can vary from
animal to ani mal and from‘2¥|‘ms-poi nt to time-point.
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Clainms 1. Antibody binding to the sane epitope of
human i mmunogl obulin of class Gor to the sane

epi tope on the 1gG of chinpanzees as anti body MAB

M R1QZ8E9 DSM ACC2708. 2. Anti body, characterized in
that said antibody conpetitively inhibits binding of
anti body MAB M RILQZ8E9 DSM ACC2708 to hunman

i mmunogl obulin of class Gor to the 1gG of

chi npanzees. 3. Antibody according to any one of
clains 1 or 2, characterizeddn that said antibody is
nmonocl onal . 4. Epitope recogni zed by nonocl onal

anti body M R1OZ8E9. Claims

Antibody binding to the same epitope of human immunoglobulin of class G or to the
same epitope on the IgG of chimpanzees as antibody MAB M-R10Z8E9 DSM

ACC2708.

Antibody, characterized in that said antibody competitively inhibits binding of
antibody MAB M-R10Z8E9 DSM ACC2708 to human immunoglobulin of class G or

to the IgG of chimpanzees.

Antibody according to any one of claims 1 or 2, characterized in that said antibody is

monoclonal.

Epitope recognized by monoclonal antibody M-R10Z8E9.



