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Detection of a therapeutic antibody in an experinental
animal The present invention relates to the field of

wo b@cap@ut i ¢ anti bodies. It especially rel at esp¢DEPIVE5/013849

study of therapeutic antibodies in an experinent al
animal . The present invention discloses a nethod of
detecting a therapeutic antibody in a sanple obtained
froman experinmental animl conprising the steps of a)
provi ding the sanple to be anal yzed, b) incubating
said sanple with an antibody binding to a therapeutic
ant i bodyDetaetionnaf agherapewticantibedy imsnerpgtistsoial pnistal saj d
experlnental animal, c) optionally |ncubat|ng said

Ievmthareag nt appro e for the selective
S ERC bttt igrentipatiintescies (6 d o fheyereutio ubodies. 1 Sspecially

t&ﬁt@pw&hec stalﬂsrldfowrapam@k dhul&sﬁiéseirahn ngptieedamhiexal. The
r%oé é p ce tratu n oftsa d
L Bisretb At oh Pha 2 Aeiiaies e Bt g iodyyin @
asamodytaised dtom sn bxpednmtgltztl @nanal hem@plemg itlee stepsi df@diproviding
a&lq S hebtb %g'aﬂglﬁe(a B?ﬁlchmggldggﬁﬂg\vﬂg aitdntibod bmdm% toa
nmea

exper| uring e concentration o
t bepapeutde entiRody gpd ant bydmadiouhe pmenagebelin obsid gpgyimental

I £h1a1a15 ?dmlgloabm;anmsaﬁﬂgomtuﬁ@arﬁgﬂ@e\mmrhte en@RpPRIpriate for the
ce e eve nt .o e
ety RO otctiR 6" ARHEt LR e RIuG: ppibagp: and &
eécfrﬁa’litmghahee chepiexdfdinedt 8d (b orhée) dev elh@pnnmlmaﬁon of said
eﬁ)%gﬁs_anmibd&hltt %%ISJ ﬁgg ([) gcg Hegfﬁ? IOE% RS Vc\ﬂgtyl}]&l‘gls blndlng3 to a
aﬂmrapabu@amtabpcb@@ﬁ G pe do ithe mn@en@gi@btrlm af anrmélmental

aptihRe dboeSmeh\epin S el fc@ﬁcehﬂ@t’i@rp)’of()ftot@l hitie Bei fifigen-bound
c used unwated Side eff cts to antl-ragent

rapsHiieantibedy in a sxmple piagned a%@&?rmt apaeelt o

the reductlon or even elimnation of such unwant ed

?]. I%B%g f eVFll ent (t)fht%e t (t)r160nc (yngﬁ dx"f’txb%laleg%ﬁrK&Bf)eWagg Milstein

RES nonoclona
nbnbﬁ%@riat ofzafifoirtls bavetseeh alvélcateéémm devidopmeitetf antibodies which

Vel 2enoMi: tg)?me‘?%pr% nlcw%g%{] O{hgeﬁéﬁ'ﬁﬁcﬁmdéﬁ{nﬁlle RhAiBbdids) which
became avallable had been developed in mice an or%tseThesgségtlbodles when used

for therapy of a human being caused unwanted side effects due to anti-rodent
antibodies. A lot of efforts have been dedicated to the reduction or even elimination

of such unwanted side effects.

In the past ten years an ever growing number of human monoclonal antibodies or
humanized monoclonal antibodies have reached the market. Well-known examples

include for example Herceptin® and MabThera® from Hoffmann-La Roche, Basel.

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.

Important 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 host’s own antibodies. In most cases mammals are used as experimental
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A quite significant nunber of human or humani zed
nmonocl onal anti bodies is under investigation and needs

wo ooobpe®iudi ed i n experinental animals, beforerPenEr3n0s/013849

into human can be considered for the first tria

purposes. Inportant criteria_,like bio-availability and
anti body clearance just to mention two of them have to
be studied by the aid of experinental animals. Many of

t hese, studies require the ntifjcatihon o

HHEPlse EPE Tt SRS Bt HosSUg D LA BRTpRE ok Pt dp the more
oadvancedi $agts af. drup devslopmante ssprarital befare eengyeef the drug into
SR gﬁﬂés‘?‘L@eW I&y'? IITEB)S k& Bl ROM1dRA {rRD shdh PrlelBhical studies.

assess n rodents mce or rats. In the nore
advanced stages of drug devel opnent, especially before

effafdm S udaBy HiDetweR aBoEID thRbAGB0 ENigHamTkaisinoglébulin
included into such pre-clinical studies. Mammal s

to b d
yEﬂéP’?t%%VE: PReen about 10 to about 30 milligram of
I mmunogl obulin per m in the circulation. Therapeutic

"?He"r%ei%%' ggéél(pno iaﬁﬁl?(gtﬂpsi &glclal:l/y ACeol Be t{e@teﬁe\ﬁi'ﬂ? gerWint [vels
ser U. evel s rangl ng rom out et ween nanogram per
ntangimgfbontabegiobativesnoh naregsen per mithabpnet@pmigrpgram per ml.

g}ﬁﬁé gébgy%&flggaggiﬁgg;t \@Ahh@%za%qget @&e@&ﬁiagqﬁhstaaf BAGEEANSE host
nost (i b, ich js i excess. 0 )
1@)‘6310&@6 vihichyig it F’fcﬁﬁ-qr}di?ﬂ‘?t BRdokpdTimikens Ot@%r@ﬁrfcﬁon
gbf AURBMLE e@lrI mgﬁil‘aaﬂedltﬂh@raﬁéﬁticbed&bddy ihehb dekkygroumt! off host
oSt i n obul in, represents.quit i.ani fii.can .
b UATAL LD SBIEI e G 5100 Rt 1o
apptigen at will bhappciafedrbat diffsemagherapentisnaritibodice snayagequire
gﬂfé}etrn‘? rgégepﬁrzﬁﬂit asrs%ag@rma%s. A d3&A6nf OF FHuSnan! BE humanized

r
detection of a human or humani zed anti body becope
nerteboshiberrsnes raprerand aperedHacylf %é}%%té\eﬁ%gemgﬁfﬁﬁaaﬁeg to H.

relpaded to H sapiens. It was a task of the present
invention to investigate whet her nmethods of detecting

a therapeutic antibody in a sanple obtained from an
ekpersianesk af thapresadt icentibe to myediget. whethagasethpdsoof detecting a

it ﬂu‘eéz?a}tsgg?}agﬁbWﬁthrsaﬂpﬁ“&ﬂ%ﬂn&[ fx%nhHHBeQb@&Qental animal can be
improved. It was also investigated whether a human or a humanized therapeutic
antibody can be studied in sera of monkeys, especially in sera of lesser apes. This
task has been accomplished by the invention as described below and in the

examples section and as claimed in the appending claims.

In a first embodiment the present invention relates to a method of 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 a therapeutic antibody and not binding to the
immunoglobulin of said experimental animal, c) optionally incubating said sample
with a reagent appropriate for the selective detection of total, active or antigen-
bound therapeutic antibody, and d) correlating the complex formed in (b) or (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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anti body can be studied in sera of nonkeys, especially
in sera of |lesser apes. This task has been

waewenpoished by the invention as descri bed bePOWEP2VAS/013849

in the exanples section and as clained in the

appending clains. In a first ,enbodi nent the present
invention relates to a nmethod of detecting a

t herapeutic antibody in a sanple obtained from an
S;‘gﬁ&é%‘i‘t gﬁlb%ﬁg”%hrt%gﬁﬁtkéfﬂé@ &g %&B@bﬂfﬂ Ghtibody will be
s@ht@lnsdaﬁ'phea wqahamworabﬁ ? bgwnmmmci@a{ @ntd)quePl?ffﬁ‘é ly,dt will
gy b %@ana%nBQBnQ' :ﬂﬁ!ib@gy t Rlsb NReferBUREE aihidntiofmsdicthnal
X! rlne ani mal Q na“%y i ncubating said
aaWEPQY “’F”ah?réé‘@‘ ?ﬂmﬁﬁﬁ?@b"??%ﬂ dor the selective
detection of total, active or antlgenbound therapeutic

ofihd B sBecidrlal SRADEL? Bt Wl e g A b dbbdinea

afnombo gpppulitien to rsebsteriellapeumogenentsi mdw)dles,ell eat éls individual
| t d

{lj)?r)gﬁzk %gg%)rﬂ{ng F?&g&[ﬁtl\ﬁ@ uagﬁ id élrcgalpga&?ﬁ foﬁ' séf@l@ riarthrally

il gk A e édpresm&rtméfnwewep%ta é\é@wc onal

NRROURE adre ARiEhip Oshecific] |beﬁh@ ahtatd el galflﬁtom éingle eﬁ{ugame site.
uman nmonocl onal r ef er

oot o SBRT oo R bty S ods’ BreBr@Rol wiidh intlude
t tidfespe utntibodiern odir @il aganhbtbd(fferwtl deteemmahtsméeritopes), each

nggﬂ(%]aqlanﬁgg )p%dé'i{ecyae [% !]%T@gé@ﬂﬁlln 5111 Qﬁ’éj)fﬁtig%ﬁ In

erel 0 an alne

@ymm totheyt spegifisitarthp alllfPI}PCh?@ﬁb aamaﬁw&ag@@us in that

'thguilgﬁy%e' g)?iél‘{ésg@@{u&@hta@rﬁﬁht%é l?}mmﬁérshrﬁg)lddte@ tThe rlnodlﬁer
1 de | exc or SSI en ur

ocrzalemqﬁ P rinciatesrise a&adﬁw Bhe e pridshit asi Being 9 fained frdm

amb@ﬁhﬁallyl\ﬁmﬁ)@geﬁaais @@hlaﬂ@dlcﬁﬁnﬁbﬁlhl, gid §5 rBpee bt canstrued as

reﬂfl&g}g P 8uc%onaog§hn§rtété ocﬁr 5 6)?! )PC tﬁcugﬂ nrggt g%t ?br example, the
pmepaclanil entbaiect hemstdmveacdoﬂdfae«ree\ﬂltth thetprbssat @s’entlon may be

dh{aﬁgkg(dhéﬁﬂirﬂﬁ)tmadfnfeﬁﬁﬂeﬁpst 4&LEE HARbSHILE . ta&esmure 256

eg@é?m%gzwogg I'fl%gt lléﬁlfq | Srq%%rﬁq%i:nta?lg Da £|£§£oc?s see, e g U.S.

Patent No. 4,816,567). The “monoclonal antibodies” may also be isolated from
phage antibody libraries using the techniques described in Clackson, T., et al,,
Nature 352 (1991) 624-628 and Marks, J. D., et al., J. Mol. Biol. 222 (1991) 581-597,

for example.

“Humanized” forms of non-human (e.g., rodent) antibodies are chimaeric
antibodies that contain partial sequences derived from non-human
immunoglobulin and from a human immunoglobulin. 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.,



10

15

20

25

30

addition to their specificity, the nonocl onal
anti bodi es are advantageous in that they may be

weynthedized uncont ami nated by ot her anti bodi eBCT/EPE®05/013849

nodi fier "nmonoclonal™ indicates the character of the
anti body as being obtained fyoma substantially
honogeneous popul ati on of anti bodies, and is not to be
construed as requiring production of the antibody by

ainBalcld fldidaks (Rt BROhotMBEn & XA MR Rciptdhe NS &iNidl the donor
d in accor danrf th thealpresent

ant ] bqdies to use e .
iw@ﬁﬁy-oﬁvcw@@aﬁﬁa@% t i EraP sl urrerRienb At donaantibody
delsich idpe hompldgoak ibat noGidentitalato. the Natiesondafy pdrénbiequence.
? 5eé64 %Zd_dé&éti%égr%%g%%ﬂtﬁ) fﬁ%thglipeggg Fagggidy r e()?‘l’?l%ﬁ?ed%n general,
" thve hoclanfradl aatibcbdyoﬂiillgsi‘npmiawldi’ssaoti% ilbofl s least dnepand typically
p i hragd i Nl i :

g o BE HOMKr P BRICRSN 3 0 hARIR 2 WAL BTpervapsble loops
curesp@ hiacthes st non-hpman dongy antibydy pad all gr spbstangially all of
(hQ9Rs 28l 1BRE, of @rh@xaMk&pientHaRBEBb&EEdI'hef BuABNRE] antibody
non- hugan ge.. ., _rodent )1 a{ni bodi es .are _chi ma(?ri .

SSRIBOUT GO <omis A 158} ¢ PAPULE Q6 aRCBEm Wi sogent
neegoau e typhaailn dgk obahimamimimiunoghobuliuman

i mmunogl obul in. For the nbst part, humani zed

anti bodi es are derived froma human i nmunogl obul i n
(Methiods gt hamanbingynon-humpn ertibedipghees heeprescribed in the art.

hyR&LNAY, ARl RariRdl SR8y hiiCorets i rRbRNMIAS 8cill @B ALS thtByduced
resi dues from aaﬂ}){. ervariable r non- huna

( é@‘gl on o{l a $ 4
sipbe itdeom dgRBree BApP-ie- desrgipeshumap aming pgd respdues
ngye - bl fef@t¢drad as Havpog” treddakes whedh speetypfcalty takeanilom an

finity nme t anc fra

af. A s Ny S, k Feqio .
- otk er g b AR Rior LAY AL G9 PO folowing
ctrerresthbod df Mgintewrandnoawonkessi (fues,. P-Euret Blorashee, 321 (1986) 522-

hb'%&?'ﬂi@&l%ﬁl'ﬁt, ifbodi gs 1@_&&&@@@3&%&3)1‘%%@! Verhoeyen, M., et al,,
nodi ficati ons m nQ aci resi dues _t hat arg,{wt
101,,

] e.g.,a

f oieReei % HESPE LS 13 gl ity G U@ HetbrBiol 2 (1992)

apd3-bagly by Subftitameli hijpatirabfe fegfl tequendearfbmrtiesc@tesponding

such reci pi ent Er donoLi antibo .:A@;ch aLe hompl egous .
bUIURLES CH@MIERI™E APHRO Vo LN AYTpal Whfh!2ec “antibodies

segudrimeeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less
than an intact human variable domain has been substituted by the corresponding
sequence from a non-human species. In practice, humanized antibodies are
typically human antibodies in which some hypervariable region residues and
possibly some FR residues are substituted by residues from analogous sites in

rodent antibodies.

The choice of human variable domains, both light and heavy, to be used 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 human framework region (FR) for the humanized antibody (Sims,
M.J., et al., J. Immunol., 151 (1993) 2296-2308; Chothia, C., et al., ]. Mol. Biol. 196
(1987) 901-917). Another method uses a particular framework region derived from
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These nodifications are made to further refine
anti body performance. In general, the humani zed

w@niocloedy2 Wi | | conprise substantially all of apCT/EPBD5/013849

one, and typically two, variable domains, in which al
or substantially all of the gypervarlable | oops
correspond to those of a non~hunman donor anti body and
aII or substantially all of the FRs are those of a

?%Qnsre ;Qg@%cé&@# lman Mﬁ)oﬁ}é%ﬁé E%qmﬁm- Llh%gyup of light or

I Ona rise at tion

|hmumlga10hlﬂherﬁamnfs¢ra¢wo agohe de)fortsymrélaqllff?eflhhtlmamzed
ﬁa&ﬂ%ﬁﬁﬁs @HH%&O@ 8&%]' hrproé/éﬁmdﬁcafdorsclhbuv@md i g P%m) 4%85 -4289;
unan anti hodi es have ibed in e ar
Prigftarlabp ¢t a a]ﬁﬁf%?ﬁcﬁe@]éﬁ%%gaﬁ% aéc:xg)one or nore am no
acid residues introduced into it froma source which

o?\'t gg(npgflng(gggil;?e rrﬁ%pnze 'ﬁ?erap%nhc 8nfa l%cﬂ Vé;a‘t:’rg Ithé'l?os cdHfefl anti-

resi
t §ybiB2al dntibodieen 1ﬁ¢10<ﬂmgn hul\ﬁfsbékmﬁ 1y ahil At DSodrai lmuMAb4D5 -3,

"lﬂﬁ@lﬁb&%&i Or}}mmms %3213 A@lﬁ#épﬁhﬁxﬂﬂ[m fOAHdO%NQAbALDS 8

ter a CO- vvor ers (Jones,

P T
a(HERGERTIN®) 3351 descyiBey 19232l % of RUst nRatARe, 51821,3¢1 “expressly
aincorpdadted eﬂeré?lﬁ% (r2R BBk e; 3 IveB2aé; hu\rfﬁfrlhﬂzﬂyﬂ()c9 WdescAbed in WO

éﬁ/ ? 13%& cgﬁl]lraexeuecgl(gﬁg 8r?t1b2)gx(ei §§%scr ) ?&%7 b§;93}2 1 %0.

substituting hypervari abl e regi on sequences for the

Cofd gsRondlng” sf@%fé%ﬁﬁ%?w%&ti@gp%@fn{é%ﬁ?ﬂo AR Qﬂgeﬁxces that differ

Accordingly, ant les are I maeric
atet $ama] eetent( iyms a patienpolxpeptide 33@1enee)Ordipasipj yvariant amino

sybst Rphdrk! Varlaad swilnpbssal hintlast a'BUHﬁrBOV/@rhcﬁlbd)@gy with the
domai n has been substituted b

ORISR g BRFeR! HOOHT A cRsotp LBtk BB PaLbChat least about
\r/]\hmﬂ moeel paflgéﬂabl?ChtGSasa :rahoﬁty%% dlomyolbging nma}n tsudhodérespomding
ich s ervar e ! X VRV
R T e T e
addetbgousnddt msertiany aideenpingpasitivod M@Ehm Threarainei asid gshuence of

hgﬁqﬁnvg&hgkhgnggaaﬁﬁg both light and heavy, to be
used i n making

“Homology” is defined as the percentage of residues in the amino acid sequence
variant that are identical after aligning the sequences and introducing gaps, if
necessary, to achieve the maximum percent homology. Methods and computer
programs for the alignment are well known in the art. One such computer program
is “Align 27, authored by Genentech, Inc., which was filed with user documentation
in the United States Copyright Office, Washington, 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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the humani zed anti bodies is very inportant to reduce
antigenicity. According to the so-called "best-fit"

woreiohoeko12 he sequence of the variabl e domai n OPCEEP2005/013849

rodent antibody is screened against the entire library
of known human variable-dona%n sequences. The human
sequence which is closest to that of the rodent is
then accepted as the human franework region (FR) for

tih [ d:bady_ [ Si MJI. . . .
Ao RMEES AL el Tl Soridf, Sppront oy (Family
IMegatadapRiag), targies (fangh7Hargidae)oaspyell axssesviags heraebd uses

a particular franmework regi on derived fromthe

consensus. sequence of all human anti bodi.es o . .
pPafF?eif @Y dhe ﬂPé‘g‘?Cg agrostingitg h‘?’e drretrah vy veaRan n‘@‘ﬁ] g‘h@r Atifgd in
fdfx@aigwgﬁiﬁl ABndle stleel fiom sleelvgfcaip dorhpasiag tthd umaibezedf the
anti.bodi.es (Carter, P.. . et . 4Proc. Natl .. Ac '
DRSS Eatrssenh Sk g ooy ey Mart fiAguibimus,
| gibbors| andllBsker 4893 uclemBr2 68 Vel avetdssikgsothrreek dnphie preferred
h O ) ; . )
e L A
hehmpaTses bopehvsnermalagandempges:. i3 exqidodn 4 D5- 5,
huMAb4D5- 6, huMAb4D5-7 and huMAb4D5-8 ( HERCEPTI N(r))

as . descrj bed |

%.n Taﬂ}le 3 o{. U.gé) Pat ent 5 2.21, 33@ 4 !
SFEREIEY A cREdiPp B¢ DiecRieEl VR P B ARk ST lgpid saample
htermivied €febrb 20€Expetersenthlbadniah REfeadP 1131 99mpladwill be a liquid
h | 7 [ ' ri ' :
OSPHILBETse, i PR Blod HERT o Silol Driftalbistie sample wil
hle/hele Blodoplagmaloseriences that differ to some extent
froma native pol ypeptide sequence. Odinarily, a
s

vari ant am no aci d sequence vari an || .possess,.at

BB ansiboay  BodoND DaPeTPEHG R QodoRgl nanpaE el the

laﬂﬁlinbﬁdglol&ﬁﬁu efoe exprenicngnt faairakll ywill thiey tovial therapewtic antibody
east about..90% _preferahliy atyd 0 <

BB BaaE i Fon Rk CED L BER bl 0 PR AR relparlt winh

sKBirenefet levelGninng/ladit dhe sauechime thapiapstty opoesbigding to the

SHP&th%lBlB&lﬂ%f_ e leﬁ;eh@mtal aRM D5 inhHed bl aRDisL of BFTALIL or
positions wihin the am go aci.d sequence of the naatlvc?
aWPre Alspdpre &ﬁﬁéng@ antibody binding to a therapeutic antibody and not

binding to the immunoglobulin of an experimental animal will have a KDiss.-gap
of at least 100-fold between its reactivity towards the 1gG of an experimental animal

and towards human IgG, respectively.

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

as genetic constructs comprising the binding domain of such antibody. Any
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"Honol ogy" is defined as the percentage of residues in
the am no acid sequence variant that are identica

w@bdoene@liz gni ng t he sequences and i ntroduci ng BEPEP200$/013849

necessary, to achi eve the maxi mum percent honol ogy.

Met hods and conput er programs, _ for the alignnent are

wel |l known in the art. One such conputer programis
"Align 2", authored by Genentech, Inc., which was

férltﬁ)@d f‘i’z@ @rrega%ngﬂﬂE afH98 dri"t‘erH‘| Bf Wh&ﬁg‘ tol BHeCtherapeutic

ice ngt on, 20559, on Decenber
wtlybpdg and vﬁeov&mﬁlmé%éﬁ mtna@g Il iped rsaidsexgerppental animal

henel nusd@Noitisodidd as rie ﬁﬁtllﬁfdytﬂ‘h%nfeﬂm dré @éne@dted B state of the

order of primates sets t amar
o raeli TRy R et SholbissBr [hon oy Erarfebiad theory of
Oatzlydﬁer)ammiodssmm 11d( 1980k el}eswl(mila bbbl eGeactdlpipt s clidelide Elsevier,
dX@ﬁ nouse | emurs (fam |y Cheirogal ei dae),

aye-§§e fam |y Daubentoniidae), bushbabi es and
gal agos (fam |y Gal agoni dae), gibbons and | esser apes

g{%@%élhbtl?&’ Ljf@lkigéﬂ ;&E’&ze; vhxi"'&[s' Sspeth fcakA&te RS tﬁ@'a@?hdﬁﬁ%n of a
nar.l dae ruel enur emur |

| G‘FFaé’é%t“( PRIRQAY ipotn @&@Ilm@&gﬁg‘ 5] riﬂ@frbﬁ\ge tofg sgssed during
Mpgadliagapisaae, i aeghiar stfdgnit ngayT de Sieledan)to asalyel the total
%mgﬁgtsﬁlrtggz %ul?llcna\rllgé]) g%reefseer{ta(?xj i rﬁap%engl%%%n%cﬁ{a%pgertam
efrpgncntemfab thaiapahic selltlécd)edcefrtaum mpdifigatinme of a therapeutic

COHFRd gafh@ Jota@emﬁréf tq’it%r Q@ha‘ grmadd%o%drtararﬁomrg%n or the

rns, nouse
| Baglion, ofgqhsﬁeﬁ%tlfaﬁalh@gss aﬁe of bia P@élr}gemfsan%%gnm&qfembly
atheGh&h6d BgDrding k& efe. pregent fiventurels eédewd ko diomend, dctiee, or

cl osest rel,atives to great apes,
e@HEEPJFWQd%NgqgwgﬁﬁngE‘5%f%%%&¥§5 bonobos, gorill as
and orangutans is excluded. A’ sanple according to

“T’ﬁe PJr%S‘-“tBIal" VEINEL A0 2 o d erel%@’t&dn?%‘ﬁ%bg& hétg&kfglrrespectwe
om t he

anmpl e experi nent al’, ani na
Ppﬁawartbm tbe w&v@amc@vmq shlb repchiyequitlyits aipgen) ipagkive, and/or
S@hﬁ&ngMhane, whol e bl ood, plasna or serum
Preferably the sanple will be whol e bl ood, plasma or
serum
The term “active” therapeutic antibody relates to the therapeutic antibody present

in an experimental animal that still is capable of binding its antigen. Such
antibodies, e.g., have not bound its antigen or any other molecule at its antigen

binding site.

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

antigen.

Total, active or antigen-bound therapeutic antibody as defined above can be

directly detected in a method according to the present invention.

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

bound to its antigen, the therapeutic antibody bound to a cross-reactive antigen, or
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An "anti body binding to a therapeutic anti body and not
bi nding to the i munogl obulin of an experi nent al

w@pioambev1ni | | bind to a therapeutic anti body WeTEP2005/013849

di ssoci ati on constant (=KDiss.) of at least 10 9

mol /L, nore preferred with a KDiss. of at |east 10

nmol /L. At the sane tine the property of not binding to
t he i munogl obul i n of the experinental animal is

| g l'ﬁl@lqgg{}{tlcaﬁm&?? l%lggkellob)g aHDAJtB Eglrtlb Sa ainf! B8R therapeutic

preferr binding to . eut
amtnb@éﬂyASam skibled isrtiran ﬁgll PpPreRate hwﬁrpsgql% EV. HI gf thgrpresent

idgg&dfishlf’@é mb alse@Nih@Btacvibh lofNAN@Iva aKBb &Sy, -182dase0theatotd] Qﬁlﬁibody
e e o e SR oy,

r eiipeaial frattyon dhantibiodgicogppisiapeht irestiof armboelymbbbdynd to its

es eC|a ferably is assessed by a
d[r) rtdgfg anq&en%ﬁsg? preIE’)n(%t hi s met hod bi ndi ng

propertles are eval uated by changes in surface plasnon

%@mn&% (95Bhs akd al BarifkPRY SRdIPALe. %Oto@élngcti\/@%radﬂtlg@xﬂgﬁund

|nv |gat|ontothe solldpase(called chip)

falpéu%%% Bi ndi ng of a nonocl onal anti body, a
poI ycl onal antibody or even of ser um conpri sing 1gGto
t’ﬂ ]a%,gﬁ){)ﬁg foa{ﬁf‘grBB%;Gg%ﬁghlﬁtg‘f %m %ﬁo canl?d c?xﬁgetltlve immunoassay
i systenogyl iolusbicallaf sahtheichyerassmgnysaémani mal  under
i nvestigation may be a polyclonal antibody, a
nmonocl onal anti body, fragnents of such antibodies, as
witah assay gesvdte Rerformed WilbPyt wekig $ensdhemesemienws imgmunoassay)

don@ith Wﬁhlﬁ%&@pﬂ'ﬂ%ﬂehﬁgﬁeom&mﬂbbﬁw fragment
retaining the above criteria of binding to the

t herapeutic anti body and of non-binding to the
i Prefenag) odral tiharapéut‘ga;ixﬂib@xlpdxdaum@n asindwichc@pe bemunoassay,

éfﬁgrelnt%% EQ\Q Omfu#‘l f’igtoatptthle g@(tl(],C z{rﬁﬁr&g{;gﬁd ﬁBteDlndlng to

enera
d@lgcmrbédoglq?buﬁq gfséfne ¢xpiefiggagnl aPImalP’Pa\é:Sted@é lmel Stc}?éd}fySUCh

ogan@m@sshmﬁﬁﬁﬁﬁd dsdd (algﬁlg) sidd be sM\:f]plsaﬁlchQélk is bound or
espec} al | y pages 4']% Eg % 1Ams n?ﬁ
capable of binding to a solid phase {often re erred to as captu antibody), whereas
the antibody at the other side of such sandwich is labeled in such a manner that
direct or indirect detection is facilitated (so-called detection antibody). The amount
of detection antibody bound in such sandwich assay procedure is directly correlated

to the amount of therapeutic antibody in the sample investigated.

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

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

reagents for each of the different assays. With the antibody according to the present
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As indicated further above, various aspects connected
to the application of a therapeutic antibody in an

wexpenéaent al ani mal nmay have to be assessed dROT/BRR005/013849

pre-clinical studies. In certain settings it may be
rel evant to anal yze the tota% amount of therapeutic
anti body present, or it may be inportant to anal yze
certain fragnents of a therapeutic antibody, certain

ent }ta,? i3 b%dl?ﬁt!%eﬁat@&% E&tlcagb) lg&(g/y and g'?ot bmdmg to the

COﬂ en eutl ant
almmgmglqhulmmf the amqrmen@a‘l aph@frlabémsablaﬁp@Eﬁ@whstfqaﬂllon of

CARD! fheps, eQﬁ@dérﬁQboﬁ qata@nf}ie%@utlg r &P Yort ré@tlgen bound
met hod accor di i nvention’|

ng pres
dté\fr@esutfq@ttbef‘mn tea&:wﬁk?@s @P ?Fﬁa&é]n‘?gﬁ%f&ﬁcfaah‘éﬁ%ﬁb@dtlfs very
amdtiROdys kirRlS peebmpetayive hessnehim oft A activegoapatigércbound

%%ﬁ%%&#@{n%{bﬁé& g%,]o?l cgg%/' %néégfggéé%geotﬁecg tgggntit%trl\? Sc%gﬁ) hyons are
r @add inbetwienthést s'arawuwfgemnb dflaartpeangic antibodyr

anti gen-bound. The term "active" therapeutic anti body
relates to the therapeutic¢ antibody present in an

eNystarabbe it eandaishmaipet #rsay &rmaf if daksabatl wP P dhterdithg active

| therapBtid eftibodyC Préﬂé}ﬁblb Oghie Qﬁltlb@d}@ whldhaiéeblﬂ@ffng ke unthetdpsutic
n or. ecul e

t
Sl nad Bt hiding o dhe BEtaoBphuiapElis SR PeBl i i
us&d dsaa ¢apdiire aineibbdye atdh ereapaedtion ade bbeadth asdpichsesy either

I
f(%%tsg bf tt%g aﬁ‘{l%e%r]n Qlfla% ?Hﬁ gﬁg}tlﬁhdlﬂ r?ffme a'ht]géo | es use

active or
thfeér sgeend ar@tllmdty. rbzs@ylda\sg Heei sdpeivgvetl the mtoafr Fesegpiged by

dﬁlteecﬁh%gedtﬁ %t%‘d?odh@@&ofa‘ijd R&oh@ dnffiody @ssq{&bﬁcally detectable
i nvent| ition, it is also poss

mﬁ/s»relefabylea agpgnner Higt dirged-or { %eab%ﬁﬁfﬁtlenéﬁq%flh%%ﬁ

Such i nactive therapeutlc anti body may, e.g., be a

t euti.c ant bou D e :
ﬁg ¢a t&ffllbé)ugﬁttlh %é/utg anlgg {1)9 pre‘fe%abe} gs c?eggc’tet‘cf 1€, sandwich type

amsaygbmnamgahwepxtemté)pemg dweamttlbbd»dbln@lrtgc%@dhblgapaﬁlcaamﬂaody

aftd ROCYinAGR! BSthe A UNBEIBREY LF the experimental animal as a capture
reagent. In the detection preferably a second antibody is used binding to the
antigen at an epitope which does not compete with the epitope of the therapeutic
antibody. Said second antibody preferably is labeled in such a manner that direct or

indirect detection is facilitated.

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

radioisotopes.

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

the detection antibody is labeled with a first partner of a bioaffine binding pair.
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anti body. As the skilled artisan will appreciate, it
is possible by aid of the present disclosure to assess

w0 bwehéaact i on of inactive antibody. In case theCt/pPAbsS/013849

anti body anounts to nore than the sum of active
anti body and anti gen-bound antibody, an additional
fraction of antibody conprisihg the inactive anti body

not bound to its correspondi ng antigen will be
pﬁ)?amgs ?f\éﬁfthlggtﬁin\%/lzﬁgggai&ya‘?‘é f gﬁ?lxg‘g[eﬁg?gbéé Bnﬁ YcASiotin

o Qg@agzsuchr@f amingbiotip erylrmbrotwa ﬁtblo(bm%@n@ét% ¢tregfavidin,

I ﬂlg@r/l&l@mﬁ: alucRSE £RIBER iV &id m&m&%%léﬂ&tﬂmrﬁklel&cﬂi and
SO-Ca

dw ch t t
bECCRRIPY ﬁ%aﬁé‘d gﬁvylt figatd %Egﬁgﬁeg@ﬁésgfg%]%%@émaasﬁm%d first
I mmdmgc’:‘}ﬁ&ayl&mbérs \binpriveldyiterg astigmsndiet soagdispedidly preferred
dggﬂen’h e&s 2: gl Fc))g(lenf S Ejo%/mt Otdagnafoﬁﬁgsat%grt&k \f\llhh%ns é&%?%ar{nsér of

&AW
amthimrd@mg\muﬁ g.gn lannbodbg bttrcptaVldlheﬁtap emaﬂla islab¢lesbipyallow for

aHﬂed?QEteE}thﬁ 'e.gni ?rgllletlgﬁelé HARhelYWhdve, of the

experi ment I's used at both sides of such
sandwi ch assay. The anti body used at one side of such
SHﬁﬂWﬂ@ﬁbséyﬁ abowllkigwic apdblskilled alisardiM@hbds far s@hjifl out such

f d,t t tibo
B T
I wlxehloekls |Exaa1piﬂs o refatedetextbhalks ater@ssenoP ., iBrejparaioan of enzyme-
d%tﬂ%)tdzoc;} dt%} h%q%trﬂ;c@?mgﬁgulg abh %gatgse ECtPrQ ice and theory of

ant etectl n ant | é ound
sg@a’xn@ammu(aﬁasa@@a;x1%%cé>aur2él12§8@ﬁ%c&w Brdos| a'e%df P.H.

it K\rlﬁeﬂg)t%l l@é??umlseOiCerE b&ﬁ@&?hht(nl) Ca@dt Vﬁ%%gy%lg?geGiﬁm&hOds in
uomSar dihonk: CRHMER AN {BE TR (M B EL B S with

atrhimvwaoloenlajeeadtipn nahodspdpesallySobime ot ByE4,r8dq90 arel 121.
the binding of the antigen to a solid phase, binding

of the therapeutic antibody to this bound antigen and
dén ekt thosbaye immeundhegieah detertéoramethngd yedgeninepnditipnsigee chosen

aphi@eNol ot HadS@lor thdtRAR8ts employed, e.g. for binding of an antibody to
its corresponding antigen. The skilled artisan refers to the result of such binding
event by using the term complex. The complex formed in an assay method
according to the present invention is correlated by state of the art procedures to the
corresponding concentration of said therapeutic antibody. Depending on the
detection reagent employed this correlating step will result in the concentration of

total, active or antigen-bound therapeutic antibody.

As the skilled artisan will appreciate the methods according to the present invention
will not only reveal the concentrations of total, antigen-bound, active or even
inactive therapeutic antibody. Due to the preferred use of one and the same
reagent, the antibody binding to a therapeutic antibody and not binding to the
immunoglobulin of said experimental animal, in the different assays the values
obtained can be easily compared to each other and even ratios thereof assessed. In a
further preferred embodiment the present invention relates to the ratio of active to
total therapeutic antibody. This ratio may well serve as an indicator for the efficacy

of a therapeutic antibody.
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Detection of active therapeutic antibody in a sanple
may be achi eved by convenient state of the art

w@e@epciames. However, the detection of total PCI/EP2005/013849

t herapeutic anti body or of the fraction of therapeutic
anti body bound to its antigepn is rather conplicated
and requires quite differentpﬁssay set -ups and
especially requires tailor-nade reagents for each of

tlESm% Meecro%pste oafstﬁgxgpetrh etntes lteg(g gg& 'tl’{%o ¥SC%? egf.l&g 1ttl'Pds been

esenti nven er apeu 1 C
aﬁwndd@} agendain @plt@peﬁbatrvg prqsenth@ qllmlmm gf bmpm FmpRunpglgbulin

CXPELss TR rsarmtrfglbe' ﬁredeﬁt BRTR phﬁuh@g]@&ﬂﬁqs@f irl'}/eexperlmental
fractjon ive tOFrapeutlc tot.a

b RePE OAIE 8,0 BRRRHDTGont HodRICEh e dpetsized by its
abind gty M%H@Fqs)ﬁsﬁﬁﬂsRmmEB dse daxnﬂledJ(MI,QBdli-(Fc eafina>M-

aé@@%e%t eﬁyﬁéé,ﬂ %&@?&ﬁ I?rll 3 Ipir(elzfp dl geenﬁlg:(gc{@leaé accgrdmg to the

tpnempmtenmmmhq ooibpds bénding ey thepipgutid vatitalyesdorg dinding
QRAARE lnlhﬂ'P.\ P%Qﬁém?ernﬁl ORER is%ﬁﬁér%%d&&%@% that said
ra t lons O er

varl ous eutic anti ref erab y
aansihadinisc An ppkodyskinding gp e spEe (SRiteRs) aSS&AHJ

ARt REIZ8ENRasdednl deBodit WP BYMZConaDdcbabe 22, 2604 @s&bAgzczms
the anti body which is binding to a therapeutic

anti body and not binding to the i munogl obulin of the
eRnéa"rab’@ niixpresenit imtention ueletts &s aancaplamakasiiddycbist Ends to a

rag> tﬁ«%%ﬁt%d?f' tggt 1:91 néHi}ﬁhb%ﬁ gwﬁ%ﬁﬁg ?It?tlé eggclronrrz%l n%g site
oWhtCheC@an?tglé/nlYnHﬂe@tSué}@ dinding eformgnarlenyoastibagy MAB M-
bR MY 10pRIdueIMBEtthAth 1tdbmtah&ep%§ltetdoﬂﬁh re QusN1Zzedthbyterm
the thera eutl i bod in said se d anti bod
i scogl&e@ﬂfvwavlp'@ltﬁe%e%sa%%g ARl tr e aEnizgoich Bndnthe, RBRoRe as
;’Tﬁ{dﬁfiﬁzddhﬁl)t rr(iido@l@)haloa’ntibﬂdy MdllOﬂGEQE(ﬁUcbrbmding is easily assessed
aci e. antige ic anti bod
p}l%?%F%lentlonaT {prg%a %ntr]) %g P t% PSS%IG assa'y fo%/mat

again preferably using the antlbody binding to a

thiepane rht %?Tcﬁﬁ(}kﬁ(&g%g@ﬁ@orp@i pebinftdk Rgis tlrﬁzegttg%ted whether two (or

i mmunogl o ntal  an a
r EwgentPeciis Ripdingergsetsi laﬁ%b‘r g%e\?l&é}“g% %Pra 'é%aﬂat%s ttg ngame
| gntieatbrdpidbadf tsey Eﬂtﬂ)(ﬁﬂ’ﬁslfgaﬁdc’ﬂ a@mne@ngae@ fwhbiebing to the

dsaerrsxe Q}%Op%oggt%t fhedt anl'hbolal%sewpl co %et%ffor 1ndtm erfafR Em%l to the
same epitope. Binding to the same epitope is present if antibody A at equimolar

concentration reduces binding of B by at least by 20% and vice versa.

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

ups.

Preferably the Biacore® system, see above, is used. Binding of an antibody under
investigation to the same epitope as bound by MAB M-R10Z8E9 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.
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anti body. Said second anti body preferably is | abel ed
in such a manner that direct or indirect detection is

w0 20bbédvet ed. For direct detection the | abel i NReCEP20pS/013849

can be selected fromany known det ectabl e nmarker
groups, such as dyes, Iun1negf9nt | abel i ng groups such
as chem | um nescent groups, acridiniun1esters or
di oxet anes, or fl uorescent dyes fl uorescein,

gféllr" ;'t q&@tggpgﬂe%}} %&ﬁﬁl‘eHFth? f)g ﬁli%%gl?[ %Xﬁéﬁ Q@t}ﬁ%tlbod

exa |ng roups
ab@dlngnﬁome%mmeummmb%iawmiewé:bm@mg:ho the immpwaggl larof the
S RPN QTR L HES m e 138 YER ding 18 thestedétElhvERionEL| SA or
for CEDI A (O oned Enzyne Donor | nmunoassay, e.g.

EP- A-O 061 888), and radioi sotopes. Indirect detection
SE&S heABios@Nibdve ethe ftlﬁHrapf)ﬁﬂﬁ”phﬁbodyMﬂectd’dﬁndﬁmmﬁlbﬂQtncordmg the
ap]fe %g:lh g}t&;‘l ePregefralﬂy bIIS Gt | oalrhng)p L: ﬁon%mzed llﬁgr%g?oqla athody
oPreﬁmlﬂabhe thdrapkiutig q@albpéy apesl haptreethod accordmg to the present
a & RundbphAB AnRLogHRe such as
aﬁbﬁg§|0t| f%?ﬁ?ﬁgg g%%n ornde thlog?otln/aV|d|n or
streptavidin, sugar/lectin, nucleic acid or nucleic

agd d f@ﬂﬁ(l/: 1OSHRIC8 Rl RARAE R e W&Eﬁﬂ @vasioh reiit€ to the use of an
r ec tor an I ol r
ry Fg %qﬂ ﬁBgﬂﬁn%t ﬁ?@?ﬁFr@gq¥) S?K%Pﬂﬁbﬁﬁiﬁ%f?the

nﬁﬂbthgloblmtp‘r o en leap¢ranentalnanigeh f@ancheisarimgrtbe concentration of
E?cR?C L&l YorPdrt ggﬁ %Sgnﬁgﬁrgﬁghg ?‘ﬁtll&dd&: ne dﬁi}g}rlenolﬂgﬁile? from an

blotin and anarogues tner o

s exiterivengil nginpali Prefesably theandibodp aesd mswbpsm%t 9Qjsran antibody
ebmdingtSUR Epitope al &b@% £hdtty MhBoML 107889, ect

detection, e.g., by the |labels as nentioned above.

| mmuunoassays are well known to the skilled artisan.

MEhb Oﬂﬁloﬁvﬂfg catmplesg refatensdsc hands Sgyeesasrenglrbvidad to aid the

pra tlca p I| t|on n .
P T BB G ER S UL 5
aalepeﬂdp@sénmsp It iPrepterdeddrhast madifortiant |CB@d'9€ gpade in the

Eﬂﬁfedn‘?x@?%ﬁor(@ﬂt%@c@ﬁ%ﬁ GOR Hﬁ%ﬁﬁ of {HeinveRtiag! i ce
d theory of enzyne |nnun%assays 90), pp.

221-278, Eds. R H. Burdon and v. P.H
Description of the Figures

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

Figure 2: Detection of total therapeutic antibody diluted in buffer
The optical densities (ODs) are given for the various
concentrations of therapeutic antibody as diluted in PBS-T, 0.5%
BSA (w/v).
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Kni ppenberg, El sevier, Ansterdan) and various vol unes
of "Methods in Enzynol ogy" (Eds. S.P. Col ow ck, N O

wEapbamoiAcadem ¢ Press), dealing wth i nmunol pgi/Eri005/013849

detecti on nethods, especially volunes 70, 73, 74, 84,
92 and 121. In all the above_ i mmunol ogi cal detection
nmet hods reagent conditions al% chosen which al | ow for
bi ndi ng of the reagents enployed, e.g. for binding of

ant,j body to its correspondi ng antigen., The, skil
gﬁﬁ“&?ﬂ r ef er@etf%lot“hé’fr EOE Ittg%'?ges‘ﬁ{fh dgluﬂeéli Ay R l"‘ég also
usi ng the teraontdmpg &% (vmh@ynmpl.gaxsa‘roqnned. i n an assay
met hod accor dll,'}{égac%pgiCSIhedeﬁléi%§§tnEODQ)Ve%'r %g\rehs f01i~I the wvarious

correl ated by st of the art proce to the
cor r espondi ngoneanwtion f itriapsutis angbediersadibiied i PBS-T, 0.5%

ant i body. Depgpdiviil s@(viv)eysleheighi Qpruieagent enpl oyed
this correlating step will result in the concentration
of total, active or antigen-bound therapeutic

aFigikody. As Détectivi dflaetiveathtdapeautiavrtibodp plasolidiphadeatigen

met hods accor.di.n o the pr.esent inventi i t .
onl y reve al t elS gegt}]%ogn%hrog’t%itgg Sreaéfsn' ol%sgé ,119 rt]he\/\ﬁétLCtQ)?l of active
ant i gen- boundherapeuticeamtibaglyevia i naelid-phase Heradeantigen. In the

anti body. Du f
reagent, t he%g%??%%%g&%?%ﬁ%%%fg&ﬁtéa Sogg%%ﬁ‘?ﬁfwﬁ’ B #deptor

ath
anti body and &ab-¥-Bdi #gbewnd He Fhﬁmﬁgﬁtfbawtwp@f'ldé%%ated
experiment al @itkdks plate (SReMdIPhf gEtRtthadpeit dnfibody binds to
val ues obt ai ngd Cﬁn e asi.lcg ctgn%a{?etddto ach. ot her ., .
and even rati'g§ AHEFEAPT AL LELEED FiT-5e i fipdpeevia
preferred entodharemititodg (MAdSdhFcy pyervlFRIDZ8EP dR1€ and anti-
the ratio of gl éﬁg$1@>ﬁm apeutic anti body.

This ratio may we erve as an ‘i ndicator for the
efficacy of a therapeutic antibody. During the course

ofighfies: exper i PaRttforl FadiNGhtApbhtc Midpapdilufdenbufer it
has been fou that . a cgrtal n &%ﬁpe t hat St Er sent .
on all cl asseS'of ORtifahn ‘?rﬁ’rﬂ?ﬁog | PR GFVQ) 485 &€ varous
appears not tnbentpitieaenf thempetec amihodggh duted mn 8BS-dARY.5%
experi ment al | mal except on the 1gG of chinpanzees.
This epitope is characterized by its binding to

MAB<H Fcg pan>M R10Z8E9, al so denot ed MAB<h-Fc

IR QVR10Z8Eetection 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-
R10Z8E9-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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t he i mmunogl obulin of an experinental animal is

further characterized in thaj, said antibody is an

anti body binding to the sane epitope as MAB M R10Z8E9.
MAB M R10ZBE9 has been deposited with DSMZ on Decenber
e o T oI 2 g e BB AR i o v o
to a therapeuvendwighepsspdy t hat nonocl onal ~anti body

havi ng an antfigen,sRabi fdidiesi tODWNI st evERettbE | ¥Rl Warious
i nhi bits the bi ndigﬁgi of nocl onal anti boa% MAB PRS-T. 0.5%
MRIOZ8E9 as pPBERILEGOBY Ot Rr@PRYT UDRdY A foure auPipn0->%
the DSMZ. TheB3Arm "conpetitively inhibits" neans

bei ng able to recogni ze and bind the epitope as

recogni zed by nonocl onal anti body M R10Z8E9. Such
bFigdierfy i s ed3étesticas ofsaaive utherpestinvantibodiatliluted in buffer
reci procal anjiqaghang QBRPrisingsve agaaMdlgub Relinh $la a lsdhdvich
reci procal conpetition experinent ‘it is investigated

whet her two (&%3Ynore) specific binding agents inhibit

t he bindi ng ofheoneptaabt d@isitied (OBspaf® aiNengedr Othe various

i I i bodi.es A and B are inyesti .
epriope. 11 SOheRl RS Sh Bl BuBhS ML Frig g o

wi || conpet e B9k withiath agonfolgusegruipi.nd to t he sane
epitope. Binding to the sanme epitope is present if
anti body A at equi nol ar concentration reduces binding
oAblsyiatiens east by 20% and vice versa. As the skilled
artisan appreciates conpetition my be assessed in
diffrer ent assay. s8hods 3RieBMRHi¥olihesBioasRr(s)r)
system see above, is used. Binding of an anti body
under investi%‘é‘@’i"%ﬂi’"ﬂfasﬁlhe sane epitope as bound by
MABA M RLOZ8ES, dvndNeffRAbuldint he anti body under

i nvestigation at equinoplar concentration reduces the
bERSAng of MABZKM @Zg%mm&nHMWtﬁwby 20% or nore

apd, if MA‘BME?;&ZS x t i ndi '
ag%i body to hu n—%g%gﬁ/g BEQ%QPEQI ﬁg%/ng{mgﬁélﬁrther
preferred enbiodnmeoglothd M R10Z8E9 is used as the

aphHiPRYrp)

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 [gG> antibody against human IgG
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binding to a therapeutic anti body and not binding to
t he i munogl obulin of the experinental animal in a

woredokoeksarcording to the present invention. ASPCT/EP2005/013849

menti oned above, the therapeutic antibody detected in
a nmethod according the presepd_invention preferably is
human or a humani zed nonocl onal anti body. Preferably

the therapeutic anti body used in a nethod according to

tﬁﬁ%@ gent invention conprises the epitope as bound
R10Z8E9. In a further preferred enbodi nent

b
txﬁeﬁfr@éléﬁfspieﬁ\ﬁé‘ﬁh on relates to the use of an
anti body which is binding to a therapeutic anti body

e*;}q(é : Ootggrlt“g‘?sl ‘gfﬁfhﬁﬁag E$¢ H@i‘g‘?@%ﬁg %lf‘ wghﬁﬁt ration of

total, active, or antigen-bound therapeutic anti body

L)Re%é%g Lﬁﬂ%?t gd’?ﬁg égfas%m)ﬂ)@ NP ﬂ?ﬁ%@%ﬁtec@%lwlmonkey (e.g.

used’in suc
asiniopudgu %m@ il hl@lqm@r‘@pl¢lﬁﬁﬁé ta20PeogrPonade byffaudpH 9.6),

p/létgﬁ%gt%% ef[alil?ref(RT M]r}g)uewmk@ﬁel REELHRMGRS3 naiasiwnh PBS-
r

i d the, under st.an
pl WE Y5 R eWF oﬁ? t?‘l‘ﬁel\’lt rﬁe“@fob@ qu ?Bg%o})%%‘* at room
f Qiﬁ[hzratﬁret foel &Dpﬁ ﬁdhed tied welivef the MTPs umadcem&tlbmeid { hixtRT) with

re %1 %n Shile %s lﬂ'l E(l;]n} Eat £ % ld[lgqlu%’?tn f %rz;xnlbody
Y6 { enti on.

e art f Fom
DasnsenafitSh @nrqxﬁdatsm DY Q@@di‘éﬁsg@ﬁeTablﬂéi)e Zﬂm amrl@\fs angi-hman

U DRRREN Gefe @sfaa Iap&gamm%d@d 15 tHé)ébf% namgqaim&dturer
antibody (MAB<H Fcg pan>- MRIOZ8E bound to a

streptavi din-coated mcrotiter pI at e (SA— MIP). The
_tW%?ll@ﬁ/&lﬂ& hastaddt ihp@dymvABs akbvel RvelisSinbeianed aitd POD- con)ugates

ngrgrger ﬁﬁ‘ %z%ét@‘%%% odx%qazgﬁllagﬁtrfﬁggna@i{eagen e bouné antl Muman
honsenpgdben. pdreontherawellscwejeigatte t¢dPEBKDR G iRRppropriate 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

to a low (cross-) reactivity with monkey immunoglobulin.
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Figure 2: Detection of total
diluted in buffer The opti cal

t herapeutic anti body
densities (ODs) are

w@rosened®or t he various concentrations of ther apeEP®05/013849

anti body as diluted in PBS-T, 0.5%BSA (w vVv).Figure 3:

Det ecti on of total

therapeutjc diluted in buffer but

al so containing 5% (v/v) cynonol gus serum The opti cal
densities (ODs) are given for the various

concentration of therapeuty
PBS-T, 0.5% BSA with 5% (v/Vv)

lglp:ti body as diluted in
cynonol gus serum Fj

gure

4 Remstvity of anti-bumasrntibodipevish buiiea aadcyrryaglgys monkey serum
sol i d-phase antigen This cartoon shows the reagents

used—Tmm the detectionm of acti
via g, solid-phase bound antig

exarere given biotinylated so
receptor (s-11l- 1R Bi)

e therap
e¥ignall in 1¢%
UMl e int

i s boupiimapserume

sUtT € anti
p Signd 1P fec
br [(GRR?T 1
VRejopgseym

ody
Signal Ratio

Human/Cynom.

SPARSH A S HTMA 1464 SheEiron A BB 4 o

0-?"”3 ate (

SASRT D) A

SR EVT

t HEFpen eGSR 5084 "hi nds t o

19682 ant |

}NﬁlSand iLs

1.14

| Wek<ii-Exe pany MdReqZerot-@d (Vida di gox

gBnyl at e

o.geat | hunm

158.63

vkt Bl pane MIRBBZBEOFC) g pan>M Rl

DZ8E&9- DI G) o.aad ant i

F 8.96

DhAB<riEh AGPRBDHEHMRP) . Fi gur e

hsa1 Det ectb.an of ac

b.30e

t hvexiBupeiRapra>raresidmdy di | ut ed

nssbuf f er

dfve optic

Rb.17

dedxsHt1§B $ (ab D3P /aiafovglt etss DBl

{he vari

Dbl§s3

1.47

CRACRREA 168> HRB 5 cidhicd RRE ape Ul | C

@&t 1 body

gs,dilute

4 §on

PERHumallg PRI AR U0 PE0D.  DE[ gLtion ol active

1.19

R ATEb &SRBl R v &Y urfer M

g%'i tiona
Cat —densi

'Hc.'zlé:bl IgJ—o70 CYTTOTTOT gusS be! arm e opt TES

Ay A (WY faoar +ha

are—ghven—fer—the—variops
<Mousge>-HRP 0.139 0.131 1.07

<Dig>-HRP 0.029 0.031 0.94

SA-HRP

0.193 0.288 0.67

Detection with <Mouse>-HRP
Detection with SA-HRP
Detection with <Dig>-HRP

(*)
()
(*X’*)

i ni

The high signal ratio for human serum as compared to cynomolgus serum observed
for MAB<H-Fcy pan>M-R10Z8E9 indicates the high human-specificity of
MAB<H-Fcy pan>M-R10Z8E9. In contrast to MAB<H-Fcy pan>M-R10Z8E9 all

other tested antibodies show a high cross-reactivity.

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

was investigated.

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

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

respectively.
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concentration of therapeutic antibody as diluted in
PBS-T, 0.5% BSA with 5% cynonol gus serum Figure 7:

(MAB<H-Fcg pan>- MR10Z8E9- Bi),is bound to a

streptaV|d|n coated mcrotiter

pl ate ( SA-MIP).

w®edoeotdoon of active therapeutic antibody in aPCHEE20E3849

assay format The biotinyl ated nonocl onal anti body

Detectlon is indirect enploying the di goxigeninl abel ed

ai@éacg\ﬁ PlUrBdlI R"cg ﬁe pS @1@@8@1 With

horser

conj u

ghurmgsn %f—évmoﬁ SMW@m Tak&-eStZI%éflég
buffer via a sandwi ch assay The optica
(ODs) are given for the v
t herapeutic anti body as d

er oxi

e

ate

Iddg, k
RO SR onkcy nd

eU*P%m&ﬂYlbody diluted in

Flgure

densities
_concentrations of
in PBS-T, 0.5% BSA.

Fi gur e Dtediiohedth Mk BsfH-&ct pare-M RI04BELHDIg /laaRiigbatiyD
diluted in buffer additionally conpr|3|ng 5%

cynonol gus
densities (
concentrati

PBS- T 0. 5% BSA wi-t-h 59 ey ReHe

Abbr evi ati ot

n for
utic

Serbe Tl ey

allilal

één%°°;{§§%:lkﬁﬁo

cal
S ut e

|8

in

J:SC

OgARTQ 2 _2' . Azj

R

=

[ 3- et hyl ber Hohi azol | na&M&:a%A23 ﬁg—%@‘n sal t

BSA bovi ne |<&?iiMoseunmi n EL 1 52Y- -1

i munosor bedfMRE{Mouse 0.065 28.42
Cynomolgus 0.032 58.63
Baboon 0.029 63.69
Rhesus macaque 0.031 60.56
Marmoset 0.128 14.43
Chimpanzee 1.865 0.99
Human 1.847 1.00
Human IgG ( 5pg/ml) 1.821 1.01

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 0.186 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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Fcg =Fcy = Fcg = Fcgamma = Fc gamma-fragnent of an
i mmunogl obul in POD (=HRP) horse-radi sh peroxi dase |1gG

w0 pomnegiobul in G DI G (Di g) di goxigenin MIP m BCDEP1085/013849

plate OD optical density PBS phosphate buffered saline
SDS sodi um dodecyl sul fate MAK (=Mab) nonocl onal

anti body PAK (=Pab) pol ycl on anti body RT room
terrperat ure SA streptavidin T Tween(r)20 <human |1gG&G

a SESRNt of
s%):a‘%glg [ cﬁtad%ﬁb?&{lszlﬁgyk\?g% ous A!rlllt% |Bjﬂhurran IgG

anti bodies in an MIP-ELISA A mcrotiter plate (MIP)

(m)ﬁh%ﬁﬁ&r;e)rl;sn gJ‘ébe er‘f&%e@oﬂhﬁ(ihw Bllilcldi'%% keoo Glgatﬁ)ment using a
di %
cEP o Chicr TpAebtay o S e Ap e

f afuphngtdwﬂilessr(ﬁbefieﬁsé ivditated AF menbam)sh watg Zrfoirmed imHBS-buffer
IIs of the MIPs were bl ocked
mﬁﬁ?ﬁ@ﬂgﬂ@%ﬁﬂf‘ roomtenperature for 1 hour. Then

the wells of the MIPs were incubated ( 1 h; RT) with

dipf,
AT AN SR TR 2y i

ch] aifatasy (Ldiagovpdnrespicfiyely:THas ymmabiazed ity 3ﬁmﬁaﬁouplmg on
different channels of the same CM5-chip. All animal sera were diluted in HBS

d amine

buffer containing 1mg/ml CM-dextran at a final concentration of 1%. Binding was
analyzed by injection of the 1 in 100 diluted sera and incubation for 60 seconds.
Dissociation was measured 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 (Serum) MAB<H-Fcy pan>M-R10Z8E9

PAB<H-Fcy>(Dianova)

Bound RU

KDin M

Bound RU

KDin M

Human

2377

1.83x107"°

2399

5.64 x 107"

Cynomolgus

8

no binding

1929

6.24 x 1071

CD1- Mouse

2

no binding

0

no binding

NMRI Mouse

5

no binding

3

no binding

Rat

25

no binding

92

5.28 x 108

Dog

634

8.12x 10

925

6.21 x107'°
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anti bodi es were used as recommended by the
VWl ls were washed three

correspondi ng manuf act urer.
WO 200686@%$2 above.

were directly processed for enzymatic

reaction/detection of bound
The other wells were incubat

appropriate with anti-Dig-,

st rept avi di n- POD- conj ugat elsdb
Di agnosti cs,

CGer many

pdbndingsiangls dRDH of

col or reacti omnafa

foll

d (1 h;
anti - nouse

RT) as
I gG or

by a washing step.

meom@hfwaq tsMAB<ET Vs eRan M- R1028E9
Yetosdl AftiMAinean-FH@ntis@aal was

Vel | s i ncubated wi th POD- conj BOBERE05/013849

ti-human i nmunogl obul i n.

reagents from Roche

measured by an ELI@% reader at a wavel ength of 405 nm

reference wavel ength: 490 nm Eor ev

Panipd (Jendy) t he MABEH- ady pbhEI\/BRmZﬂE9agBAB§H—MD‘alDianova)

ntibodies to th US| Sera, was
al culated. The\z30 &% S—w K@{ﬁclg ;

'F or 91%(;1|g on I&Diss' inM
Meuspeci ficity | of thet.@ant

1 Aanda gG pnt i bisdiZes.| 281 x 107"
| Aok 1 Q?CZL?? es 18 3| 8bbARGnd ST VI {361 LN 664 10"
cCosndigusdact i ity wizh m;nkévldlmmunoql oblA13, Tals.21 x 10!

I—\/\T:Y""O Q ——

‘CRRAREKIsty of anti-dwimangufidodi es) wi t figdgyman apgly 1010

VALCLLLYL gua ronkey—serunrbDetectton wth<Muse>=H
-11
7.33 x 10

Defabepiion with $A- HRP (0**1ny bindieg ect | on WP
DugsnédeP The hilgh signal 1abibmhdigy hupan seywm asio2x 107

A

conpared to Tyngnmot gus. Ser yum ooserlyea or —VABH-FC 12
PABIRPRICEZREQ | ndi cAPEA 23l (’fh1 humant spe i eit J,?g,]f

qst he
t tp MABsisd—cg| 4.86 x 107"

MARselsh F019 Yy
other tested anti bod

ab>M{R10Z8E89 | |1n6@m(ﬁ§§
pan>MRTOZBE9 al | €S show a high

cross-reactivity. Based on the above encouragi ng data
t1ﬁbe SPRamalydacsfi thetdiffetnivtBakeyFega)pamikRi 08 ESubgsiensih the

mgﬁum%w g r[ rl\g’ﬁl%tzléﬁé db & BN AP ss SEREWEATBAY Rhonkey

ni ma?s was | nve
spec1es Only the IgG comprlsed 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-R10Z8E9. The relatively high KDiss. for dog IgG (correlating to inferior
binding) as compared to human IgG with a KDiss.-gap of more than 100-fold
indicates, that this low interaction does not interfere significantly in an
immunoassay. This is actually what has been found in the MTP ELISA of Example
la).

In contrast to MAB<H-Fcy pan>M-RI10Z8E9 the polyclonal anti-human Fc
antibody shows a high cross-reactivity with sera of dog and all tested monkey

species.

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

antibody

Biotinylated MAB<H-Fcy pan>M-R10Z8E9 or polyclonal antibody directed against
human Fc was bound to streptavidin-coated microtiter plates (SA-MTP) in the first

step. The excess of unbound antibody was removed by washing. Samples/standards,
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Wells of a mcrotiter plate were coated wth serum
fromvarious experinental aninmals. The assay was

w@erboseyerl as descri bed above, using the MAB<HPEL/GP2005/013849

pan>M R10Z8E9 as specific anti-human | gG detection
reagent. As can be seen fro OTabl e 2 MAB<H Fcg

pan>M R10Z8E9 exclusively reacts with the

i mmunogl obul i n of human serum human | gG or chi npanzee
seru ) tigel v, Ct Ly <H- ; -
oSk NS SOBE I AR, ool By YOGELEES simylpneoudy pre
siacuimted with degorrigenylaadINAB SH-Bryapap > M-84 peiq v Bl () Tatpl our.
E%Etergﬁgggmeoﬁbl?i%ﬂug@b vM%Sﬂd’etEF:g) W@Ht? r@f@@%&@ﬂ@ GOJtéGd F}/vith the
I g>- abl e : tection wi anti - mouse
hfagaeds e et gtng iehgnd Bepbat bt At o the
| bélindedigoxigteaglated MBS HER®y dne MHRADZBE9 ahs ddrectéd with an anti-

reagent .<Dl G>- or, >- P sed in indi

CEEQERIR AR e ey e an e e coPLEbFE Fygyres the

TérdorstendtiomdofaAR T Ssaubstmate| Thehogrse isamepstieedthydilise esagdemat 405 nm
) oo N

&%%}%nﬁg}%t(lgelf&gnnﬁg?rwa?egg'g%gslfggsr?rﬂg éﬁﬁr@% s‘malues of each serum

biamleyerestetarmingdiiy tpplicaies. B acore(r) system Al

nmeasurenents were performed with the Biacore(r) 2000

i nstrunent using a CMb-chi g Ogati ng of an antibody to

this chip was achi eved by ?‘élﬁ ard anmi ne coupl i ng.

Unl ess ot Gaenpidseniaf diandardduavd inibuffabh EtBSeh,). 3 MBS A)

performed in HBS-buffer (HEPES, NaCl, pH 7.4) at 25C

A saturating anount of MAB<H Fcg pan>M R OQZ8E9 and

palnyeitehial ofdidB<IGlinRyr Fegnar®DHEOBWN( Di anova) ,

rbgpedlti vel y, was i nmobinABeH-ky paRb-RE | FOUIKH Ry (Dianova)
di ff erent channel s of tpgoggse -chip. Al aninal

sera ygre dituted 1 n HBS buf fgpagont ai i ng | Ng/1937
CMdextram at—a fimal goncentyagd on of [1% Bi Ndigag was
atyggd by TTjection fl thedsigr 100 griured 355

ﬁlL,u'lf'cz‘Sl on—for—60—seconds: 0.296 0.326
0.625 0.170 0.176
0.313 0.108 0.106
0.156 0.075 0.068

0 0.046 0.027

As can be seen from Table 3 and Figure 2 both anti-Human Fc-gamma antibodies
are suitable for quantification of human antibodies (MAB <IGF-1R>), if spiked
into buffer. However, in the presence of monkey IgG’s (5% cynomolgus serum) the
performance of the ELISA with the polyclonal AB<H-Fcy> became significantly
worse. (Table 4 and Figure 3)
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Di ssoci ati on was neasured by washing the chip surface
with HBS buffer for 180 seconds. Using Biaeval uation

wgfosmeae2 from Bi acore(r) the di ssociati on conBtERP2005/013849

values (=KDiss.) were calculated with a 1:1 Langnuir
fitting nodel. For all ani ma% sera this cal cul ation
was based on the assunption ]h'at the 1gG level is 15
ng/ M. The signal val ues 80 seconds after start of the
injection of the test antibgg have been chosen for

t he conpari son of the anount o G bound (RU in table
2c¢ and 2d)CommxsenzéstarBiqﬁd|m@egx [C¥EngIRIpuLTErEHi nal
sera to MAB<H Fcg pan>M R10Z8E9 and a pol ycl onal

f‘éﬁhjen’t‘x}dffg{'?f;MA&I?'leSL AN e08Am BInding signa’s

erent nonk <HTE :

pan>rl{l/ﬁR1028E9 and a po g Cyaﬁta? 'rnsktjrcﬁu%H'FcY> (Dianova)
nticaruum Tho CPR._anal nf dif fla Ay

\ |
T TN ullul]\Jl\J \ II\I ulllbl bIIL
S_Q_r_a;[(jr*nnf| rns—the results s ngl n—the [ MFRPEL IES\%W
5

TVIT

r e:\ct \M 4 1?)5:”'\\/

nk®9 species.  Onl y t_ dlin hunel 44, i
chi ﬂrﬁgnﬂap (greater ape) qprnQr%Bf)q det prt ed. | nl-3840

CoRi®Ast to the MIP FII SA sofd68i nding lof dog 53Wmto

B3WBFcg pan>M R10Z8E9. The 0l8Bat i vely high Kh3%0

f 00.186g 1 gG (correl atilng to OM9rior bilndi ng) k3170

conmpafed to human | gGlwith aOKB#ss. - gap of nor k38 Wan

100-fold indicates, that this low interacti on does not

;g%ﬁsglﬁ%ecr&sg%cftﬂvﬁg’&? PXBLH-BH > (DTHAGRA '\z_éﬁﬁél_rlnzsmlkeil 158 a true or

d th
EXRARSL suqrzvg)%caqlw %f&}ﬁfq?agshg%t i fm@émefeal i aﬂ%SQEbzs E9

t he polyclonal anti-human Fc anti body shows a high
cross-reactivity with sera of dog and all tested
nmkgpeci es.

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 MABKIL-1R> was detected with a) digoxigenylated
monoclonal antibody against human IgG chains (MAB<H-Fcy pan>M-R10Z8E9-
DIG) followed by incubation with a horse-radish peroxidase labeled anti-
Digoxigenin-antibody; or with b) polyclonal anti-human Fc antibodies (Dianova)
followed by a wash step. The POD comprised in the antibody-enzyme conjugates
catalyzes the color reaction of ABTS substrate. The signal is measured by ELISA
reader at 405 nm wavelength (reference wavelength: 490 nm). Absorbance values of

each serum sample are determined in triplicates.



Exanpl e 2 Use of MAB<H Fcg pan>M R10Z8E9 f or
guantification of total therapeutic anti body
waemboesplat ed MAB<H- Fcg pan>M R10Z8E9 or pol yck@nBEP2005/013849
anti body directed agai nst human Fc was bound to
streptavidin-coated m crotiggi_ plates (SA-MIP) in the
first step. The excess of unbBound anti body was renoved
by washi ng. Sanpl es/ standards, e.g. MAB <I G- 1R> spi ked
in cynonol gus serum were gkt aneously preincubated
wi t h di goxi genyl at ed MAB<H- Fcg pan>M R OZ8E9 - DI G
for 1 hour. Aft dPetastipn Qfﬁ@ta]ﬁhﬂaﬂi’ﬁétlmlb&@ded to wells
of an SA-MIP coated with the biotinylated <human | gG

Slgﬁﬁld-DQ@S‘Bm Af [ er washi ng the

Al
1ql,ldl goxi ngenyl at ed

VEARE HORL, PAN=MTR “is‘ %c ianova)
:letected ith an anti di goxi ﬁnhib t i hody &' POD?6F
he—anti ody enZyre—eon] Eﬁ%‘l €5 L%gyz s—t+he c\]
cacti 88 of ABTS substrate—T bgzii ghal :s Feast .*6:& By
L-safcader—at—405—nm-yavel erm*o, —{+efegrence .933
th A

Aale-aLezzré‘ h: 490 nm.—Absor banv? aL'.ancwnfl eachos4r§9um
sanpl &23ere deter m nprl N tri 9}42Aat es. |Tahle ’20 262
"nnp@rqzénn of standard_gurve |0n7-3llmf fer ( PBS-T Od4&0/n

sSA) 9443can he seen fraof

Tabl 8-1353nd_FEi

er pj 19eN8A

nti OH$fan Fc- ganma_ant |

bodi ed-Hle suit

ahl e fai0-057

uanti fOcation of human

, anti b&dl28s (VAB <| GF- 1R | f
spi ked into buffer. However, in the presence of nonkey
gG s (5% cynonol gus ser un’k 1tzlhe performance of the

ELI SA with the polyclonal AB §O Fcg> becane

si gni fi cartdcyionwof seal thekapdtic4neabadyHnglynema)glia Bt :
Conparl son of st andard curves |n 5% cynom)I gus ser um

L Fe { D anevs
ﬁif‘ﬁsﬁtﬁwﬁ%@éﬁ( The G e R it cnt s oo
I gG in nonkey ser LlM!ﬁ§<HoECY|&9§§P’bI e AB<H-Fey>
(Dianova)
10 ]..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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Exanpl e 3 Use of MAB<H Fcg pan>M R10Z8E9 i n
guantification of active human anti body MAB<IL-1R>

w@e@biossphat ed sol ubl e human I L-1 receptor (h-I1ReT/EROBS)13849

was bound to streptavidincoated mcrotiter plates
(SA-MIP) in the first step. Jhe excess of unbound
receptor was renoved by washing. Afterwards MAB<I|L-1R>
spi ked i n cynonol gus serum was bound to the

|%l_zed human 1L-1 receptor. After washi ng away
subst ances the bound MAB<lL-1R> was det ected

wHstofMABK LR srgranyMrRd B2k hinqugntification of ggivedaBrdk- 1R > in
hmﬁeylgﬁnﬁhal ns (MAB<H Fcg pan>M R10Z8E9- DI G

foll owed by incubation with a horse-radi sh peroxi dase

| abel ed anti- Di goxigenin-antibody; or with b)

pBioymM@tbﬂl MaBKIH-Reyngan >M-RAZ8 KOG kistif @t pobyklohal dmiAkgiman

bié;tGa glr S'(ed %éa%gst hﬂ?}?anplgp 190%’{ Pgﬁrg ogt(% ﬂlee wel’s of a streptavidin-

conj ug at S Zes
r eattd @mcmmtemBrrL@tes étMgtPé mTth? §r9gnﬁ¢p |§hqma@§rr efi uppound

ELitRAd e@?aegerﬁ&veéoﬁy Wsmgeh%%ﬁdé regé %ﬁﬂ%ﬁ 1R> spiked into
wavel engt sorbance eac ser

samsmol wesea@vewm"%@&%bﬁo tthg btlﬂrf@@gég ?@Blr tgan antibody. After
Detgtid @wapfunbotid sithemepetie Bowtt MYBKILTAD! &vab detected with
saieie el P b i Fatielor 3Rl e Bi T BTk bation
Fiviiire Bose-aumdisl6 pelortlagt lab¢led ahatdigotgenanantitndyailhe antibody-
anz%m"ﬁorﬁ%g?k@ Qﬁhlgf‘ea ghe c?)wj&t ép{%n‘c Q%ﬁﬁ%bgt!raﬁé‘t TR si@hal is

actir'v ant i I €S Spl Into

burfepwired pipkkldy repdertan d0p pes waredength hskkage MgElemgh: 490 nm).

( Wb¥Orb &R YRk O SR ickith shiiBleRes iﬁ&éﬂi’ﬁﬂ@&lrpﬂ?l‘?ﬂlb&eﬁu SA
with the polyclonal AB<H Fcg> becane significantly
wor se. Caused by cross-reactivity with nonkey 1gGthe
sanaitbow etempldring ddestapdemthieshoam alfigurt .

i ncreased. Exanpl e 4

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

concentration of MAB<IL-1R> | signal OD 405 nm
[ng/ml] MAB<H-Fcy PAB<H-Fcy> (Dianova)
pan>M-R10Z8E9
5 1.824 1.685
2.5 1.319 1.112
1.25 0.837 0.702
0.625 0.497 0.413
0.313 0.277 0.229
0.156 0.159 0.132
0 0.025 0.032
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Use of MAB<H Fcg pan>M R10Z8E9 in quantification of
active MAB<I| L-1R> in nonkey serum Biotinyl at ed

woOEBsibdcy pan>M R10Z8E9 or biotinyl ated pol ycPonar2005/013849

anti - human 1gG di rected agai nst human Fc (b) was bound
onto the wells of a streptavbglncoated mcrotiter
plates (SA-MIP) in the first~“step. The excess of
unbound anti body was renoved by washi ng. Afterwards
the MAB<IL-1R> spiked i ntogpe@nol gus serum was bound
to the inmobiljzed anti-human anti body. After washing
away unb&omPpasises phihestandas qysvesdn RkEYPPmPlEYS ferym
detected wi th di goxi genyl ated sol ubl e human 1L-1

a%es@&@d*&mhm%m Qigh@V&0 405 nhiicubation wWth a

antl {ag;fhegsgoglntd?ggd I\fmg/ﬁ%cﬁt r(5>Mér FABSH-Foy>
g ] }R{%P,@l%ln actt+on——of %Qgp?ngva)
Freaste Bb“ ELFSA—Feadar DAt
ehce vv';;;lzpe.z}"*h' \4\,0 .n';0466
h—ser up!mz'fr“'ue afle_det ﬂb"v&.ed
[ rtoon exemot‘]ij;‘vrm tHis fﬂcio 163
\\ZQTIQ 1|3Q shown_as_ Fi gune 7 @?%33\] =J(‘rnr' FH'I ch 19\1

he &13fdard curves |n huffer OPB&- T 0 '=0/n RQA\ PP o
- Conpfrison of the standard Of20es in 8w rvnanwq)‘hue

serumlf the therapeutic antibody is diluted in PBS T

ot B girurioy s TR, ARSI ER AR 5 Fl i hEman

| ail{dslésoyortintof. gublesk nudFigune 8 pdi dvoavemric ehopreséree Bif InShkey

Ui o%f@n&% Wb %}QM ﬁggﬁ c%meg ELﬁAeuah polyclonal
oftC molus SEkdm)"te 8

e sane anou
t RS E@M>| ié papt. %@dsgnplrcegm is Iasdslwm dr-‘wwahﬁ @ng apepnt of

{:H@ﬂi Rulle abEBIRED ; LR DbreMen€, ragsoﬁéﬁlg% 'I\ﬂbl%:)ﬁ d/MthI W@( @éu%eﬁcﬁy Cross-
€ ass er €. depends on e un

cEPYE Mt %’Bﬁ rﬂ?rﬂﬁ’gﬁﬁéyt F &2y \Hﬁf ({F Sf (?rb qfalrﬁmount
t andBompbsidmtof monkey [gG, which can vary from animal to ammal and from

time-point to time-point.
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experinmental animal conprising the steps of a)
provi ding the sanple to be anal yzed, b) incubating

wa atod/os@npl e with an anti body binding to sai d PCT/EP2005/013849

t herapeutic anti body and not binding to the

i mmunogl obul i n of said experg ntal animal, c)
optionally incubating said s %%Ie Wi th a reagent
appropriate for the selective detection of total,
active or antigen-bound pgﬁﬂkgc anti body, and d)
correlating the conplex tforned in (b) or (c) to the
concentration of said therapeutic antibody. 2. The

mgt hogd AGRAY Ok Bgteltth ’Czl ?Hefﬁp%utlé WhERY if réasraﬁ‘queebﬂotéf?l@d iffdm an
that said engrlnenta amn&1 is selected fromthe

gr oupSPERBIEP Y ARm3heORRERE edtePE AR fanilies of

mar nosets and tamarins, old world nonkeys, dwarf and
nouse_| emurs bons d Ies apes, true lenmurs, as
wel | ¥s c?%gkhﬁ%tefﬂnP §ﬁﬁﬁe met hod according to

cl ai nb)l omcubaing said $anmp1hewt}thrardabb@d)1 biedirigntot $nad theaapputic

anti body emtn)%'dslgnH Qot BFI HARE %hﬁm%gltobgﬁlg)ﬁf We{ﬁhmental

bi nding to the’i mmnog I n of the experinental
ani mal |smaﬁmhnt|body bi nding to the sanme epitope as

MAB M)R1 Oglﬁﬁﬂxallfr inclibetin® 6418 da@pleowith NG rdager® n@pﬁfprlate for the

claims 1t rther C terized in that
t her apeut ?egecgfﬁetl SdOrs© Eatﬁ%imﬁc%ve &7 h R Z Odmd therapeutic
ant i body. algibolipemndet hod according to claim4, further

char a%ﬁg%ﬁ?gat r& &Q%&)nﬁ;@éxd%)pﬁgﬁ@n Qf) GP nﬂ.ozt%g dl@ﬁ%&r{ﬁg@%n of

is a ona ant accor
one of clﬁmﬁﬁmmﬁﬁbngm“ﬁh@Veln t ot al therapeutic

2. The method according to claim 1, further characterized in that said
experimental 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

thereof .

3. The method according to claim 1 or claim 2, further characterized in that said
antibody binding to the therapeutic antibody and not binding to the
immunoglobulin of the experimental animal is an antibody binding to the
same epitope as MAB M-R10Z8E9.

4.  The method according to one of claims 1 to 3, further characterized in that

said therapeutic antibody is a human or a humanized antibody.

5. The method according to claim 4, further characterized in that said human or

humanized antibody is a monoclonal antibody.

6.  The method according to one of claims 1 to 5, wherein total therapeutic

antibody is detected.
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anti body is detected.?7. The nmethod according to one of
clains 1 to 5 wherein active therapeutic antibody is

waledosot@tz 8. The nmet hod according to one of cbEi/RB2085/013849

to 5, wherein therapeutic antibody is detected which
Is bound to its antigen. 9. e of an anti body which
is binding to a therapeutic @ntibody and not binding
to the i nmmunogl obulin of an experinmental animal for

asufqi n he concentrat| . [, tlLve, .
it ool Bl FRRPEHLIT b BERLbE) b B AE acMe herapeuti
obt ai angihofly vrdeteatedxperi ment al ani mal . 10. Use

according to claim9, wherein said antibody is binding

to the sane epitope as MAB M R10Z8E9.
8. The methodpaccorging to one of Igfaims 1 to 5, wherein therapeutic antibody

is detected which is bound to its antigen.

9.  Use of an antibody which is binding to a therapeutic antibody and not
binding to the immunoglobulin of an experimental animal for measuring the
concentration of total, active, or antigen-bound therapeutic antibody in a

sample obtained from an experimental animal.

10. Use according to claim 9, wherein said antibody is binding to the same
epitope as MAB M-R10Z8E9.



