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-1- Method For Producing Anti-ldiotypic Antibodies The
use of nonocl onal antibody (MAb) therapeutics in the
treatment of cancer, autoi mmune di seases, transpl ant
rejection and other indications has experienced an

i nportant expansion in the recent years. In
particul ar, nol ecul ar engi néering has enabled the
conversion of nurine MAbs into humani zed or totally
human nol ecul es, thus 5 reduci ng the unwanted i mmune

" eSPONSVRARLATor! PR LAY ARFLIAG AR ARgRESR! o

patients (human anti -

consequence, the success of therapy with therapeutl c
MAbs has increased dramatically, mainly due to

di m ni shed or absent i nmmunogenicity, increased serum
hal fThd tdse cfimsbnoaiona\adbedy @4AbY thetapeitios s theltreatrhdiit $f cancer,

ER0hEKne OVENandhlan185:cREE AP GEUARLGSR 1SS O e an

appropriate assays-a
OHOrtaplearppesio @gﬁcolmﬂeams In( pagi@uldry molechler bingineeringdibs enabled

@k com&?mﬁﬁnﬁgﬁml 1%"1'1uﬂfmﬁ2§d gp Fote?if}r a‘flfma{e&zllmtag %

tlen s. Henc tool s are nee
Aupingsiumanie ém%wsr%ewﬁmuéeseﬁh%@wp ety untreated

putients fleurhatartit inghan &ftibodTdy EQ-IAEW) 0H§§§oﬁs@qlfénb@ 'tﬁé‘&dc\éess of
pl C

P i as b MIRBLasinietea dipraation e Apakilyiub &g piinished or
abbend fingunagiihiydireseaantisarine heffdife andimptbvdicefiead fisetions. In

1Bttt NG5 BRI b MO0y RAIR0 TR ABAfioRe SR f "

uantify -an I - human

¢%¢§ﬂ?ﬁﬁ§é §eﬁ“f¢el’ ﬂ@a@muc mmvn@abldms Qg dront the lange ipool of
eAlb genb IgTG’ﬂbIécﬁléE iPOdisERnPS Br AR aﬁEﬁg Iﬁéﬁcg tools are needed for

ntal ani

f
tlfl‘h%ffﬂi?& axghaqok %Eégﬁmma&a@gﬁm%bmémmyn and the induction
afm}nme l’@anmes tdlﬁuﬁ&aﬂ?l?faﬂﬁﬁn@fferdddh&hp’d%ln@ M}szw lerfﬂ91dM‘1‘.§9ﬁc (anti-
0 ses el i
IH:)E algt: I%O#ée% X 21?&/ %ﬁf@ﬁiy %et Ci(‘ff.%?lb cFrLan esazingi therefore can
b@lusgttoe@tq@t thémapenianMAbsdn phamtacblheeti%mtmhést an@lrheqf t
nti b e
h?gfra}é kﬁgﬁ dﬁg‘lap falﬁ n%ﬂ)} Q—%H%ﬁ E‘ésHbr%ﬁ. éa? Pcejlvufulqgs E‘urrer‘letly, such
agindiptpicomtigpdign ﬁﬁe-aedﬁr@tﬁﬂﬁwdnmnmmm ef cXpeoimentil mitrsls with the
thetageatiy Gﬁtﬂﬂﬂbf o ek fdlioWel by sQfé‘éhﬁxF @&Ithggrlegﬁicla%@ﬁlotyplc-

cent e. o non-I |otyp
ba}@?%@d\g"és njogingtel Bnmyne responses eirdtsd g ‘?’%ﬂ@l‘lﬁ’@ﬂ% agimals with

thﬂraﬂa:unc)l\/ﬂ%s drendireagl pﬂgd?mhfha?ﬂﬁ dghdt &WFJ&ﬁ)r?éh@bf In'uﬁﬁl tibodies,
r. n atch-to re

st LR ALY eI Bcadee b0 PRt Bifpernore, the

gﬁmatmmmfmnaﬂdwwplc frgibod e doat amopakrityi poil)d:]@taj/ géram affinity

pﬁﬁ'ﬁé&ﬁ%ﬁ 'n?e'ih(ﬁﬂaé Bsi gﬁngfﬁgﬁth%’@gfyno%f 1dio?3;p$<§ ﬁl?lﬁing%ﬁf)géles Jow yield

non- unan an
EWPB% SQFRfloRBstpes Wikl nenmal nmwn@globalm @ndaétffekﬂag quaiales of

pRphRtibsOyRSarB-that@xogenous anti body. 30 Such an
ani mal transgenic for an exogenous anti body conveys

t ol e to:the Fc rt of bodi es .of the
sanOSrg e BESeR el B e %HPF%’{)%/“&I%?IP% ngp-hERPAR gnimal
faargenerating anti-idiotypic antibodies against an antibody of interest, wherein said non-

human animal is transgenic for an exogenous antibody and wherein the antibody of

interest has the same isotype as the exogenous antibody.

Such an animal transgenic for an exogenous antibody conveys tolerance to the Fe
part of all antibodies of the same isotype as the exogenous antibody, while allowing an
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KM 27.08. 2007 -2- imune response to the variable
regi ons of antibodies of the sane isotype as the
exogenous antibody but a different idiotype. In EP
05105946. 7 a non-human ani mal tyansgenic for an
exogenous antibody was al r eady descrlbed Fbmever

ﬁxﬂﬁlu}fé Fel gﬁ'xsg ?(ﬁ&lr 'VQSQmeé%%u{é o\lf’%ﬁtllpoo 1es 0 ga%neeqsot e %s the

part esen nventi on DTOVI es

P@?geg@waﬂabwhgblamdlffﬁ@nbﬂmm ant i bodi es conprl si ng:
a) creating a non-human aninal transgenic for an

eXOgﬁﬂE’P«l 85 U946 9 GYn o) huinhUmi g t%sgéﬁ"l@fb? ah Ex&¥NSEs zmt'lbody was
(31 tragé’gg C_non- urran %ch@) % gal nst an anti body
Blreadn s D ?ﬁ% a 6 grein Wawroddisclsed he
sane speci es- speC|f|c 10 i sotype as the exogenous
ant i ogyticudardthe)préserriabsntiga pesaddsngnehdd Bogiefsrating anti-idiotypic
Q#tfb%ﬁ{e@%ﬁ?ﬁéiﬁ?t the idiotypic part of the antibody

‘eferably, the nethod further conprises
t he Adueatingaalonsrepmndninaldtaasganiy fohen exngdenoistintibydy c

ant i pg ﬁﬂl?o‘i’n% Meﬁxli}ﬁgl% Ife%onséﬁi/ il 'ﬁ%n cht%@ I‘Eﬂban éaﬁmfwid Bgainst an

arti cu*ar I a antib

&lbgdye BASStLAYReTRING i qdm@ SRteresie qosaeffeespaﬁwspemﬁc
isb@paasaheex@gsﬁbu?mﬁlb@ayld@adl es are purified. e sk ;
Appr iate purifyin o the skille
oAb ey st oty Biisisd En b e pad et tictmibody
dfankiast.refers to an anti body conprising constant

regions which originate froma source organism(e.d.

humegy). ttﬂ@m%ﬁ 4R %Bglhﬂgesstl?é Qd(ﬁt%ﬂap thgf dg%gltaﬁﬁg the anti-

I ntTOdUCG I nto ost organi sm

ididypip gaftbodicg aMictiprd e fqsizolafing a@lﬁh@dlasa in b@ayularrﬁ@e isolating e
ANiBBMES FoRBbIYTRIDARSE. bRIERRIITOHR in B arP WAL PrdBrabRethe anti-

i es _accor gtothe Li nnaean ta ono
§§P§¥Pé‘h$“ﬁ€ gﬁéé{f‘e@ﬂ%ﬁ 4pRoprigfe PHE{YRg metheds Téﬁt"i“é? e skilled
inrtheearbr eedi ng popul ati ons. The exogenous anti body
maybe a therapeutic antibody. Preferably, the

d . .
oht R -GBS Ao, o8 u e TREip RHER T, 5 foingy comprising
qoagfpfiregpng Which ioriginate fr@n lasoaree oman@npfe@ dupiatyand the DNA
QR O41S aﬁﬁgddmy bb& lﬁ&odﬁc@mmea'hepwrg g@g ,{13)1959 so that the

Even nore prefér he antib
hogtraatisy ﬁépfi?ﬁﬁ?éaiaéﬁ% dy- g %)uff@p}rg@é% ﬁnfatmdwostéﬁgamsm do
ﬂohbéleﬁ)g to th ear®speciss e.&emh@g t@thei [@shéan ta&oﬁéihics@&t@ﬂnaA species is

LBy R o b BRRS, roi 1
herevvlth fully incorporated as reference. The term

" varlibgsrogespus antitiody dyayera therapeudis antibalish Brefemblyefheresogenous
ahfb&dy 183 huRRAYmInized or chimeric antibody, whereby at least the constant
region of the chimera is human. More preferably, the exogenous antibody is an
immunoglobulin gamma (IgG). Even more preferably, the antibody is the antibody
against the human amyloid beta peptide or a variant thereof. The most preferred antibody
is anti-Abeta IgG1. The anti-Abeta [gG1 is described in detail in the patent application
WO 03/070760, which is herewith fully incorporated as reference.

The term “variant” or “antibody variant” as used herein refers to an antibody that
differs in structural characteristics, the preparation method, formulation, or storage
conditions from a standard antibody. The structural variants may comprise variation of
the primary, secondary and tertiary protein structure (i.c. conformational changes),
glycosylation and chemical modifications of amino acids. Further structural variations
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differs in structural characteristics, the preparation
met hod, fornulation, or storage conditions froma
standard anti body. The structural variants nay
conprise variation of the prlqpry, secondary and
tertiary proteln structure (i.€. conformationa

S R BTV P S o

fﬂﬁﬂaﬁgﬁéwﬁ&tlve i nter-domain constructs (VL/VL,

VH VH), dinmers, oligomers and |arger aggregates. The
term"anti body of interest" as used herein refers to
an anti body mhose constant 5 regions belong to the

same const.an gns of the exogenaus

ant i Etﬂ%t}“}/‘ lf? dRpcrest” gs: “Sﬁdﬁ?ﬁ%lﬁ Eefersop ap W@%ﬁd"hose constant
onsisbebngfo thmaimeawﬂy@h’altlmﬁcoal@ﬂnt Rionk bPtte ekB@IndSs antibody.
There are different types and subtypes of both, the

heavy, C%.E&l:)c}hé' QdYE kéﬁa%f!d' rggltecﬁhg ({HS}S SC(;} t@vgglﬁ%vy HAS and two

and ea as & const
lightichaing Thééfgalrg ﬁxffexmtrtaw anh eu@m cxffootho fethmavy clednsend the

lightRhGIEEEakR heid}fch'ﬁﬁlaéﬁﬂ bR ht hfin e atcgﬁﬁént ?%qgﬁ AR a variable

[ region” refers'to are
E}‘lﬂgﬁ%w&?@{)ﬁﬁ}ee‘i&ﬂ Qf copstantiregippss ﬂ)gggieagmth%lsﬁawhmnt he

correspondi ng regions of antibodies of different
specTlie teith i‘esnsmnochighad dpyCatgait fds &f a fdgﬁ)rﬁc&lm antlbody

SRS 1 FOTEL 0 O b0 LBl A it
Ieeifigitice pmﬁlluctlidmcong@msmabf the spme spaidsaThé constangpaybislinvariable

I
) RT3 L OOy fgeions o
Flardeugmagiabulin sehclasgin Ee ﬁrpgmgmrrgfem@ a fragmenp af@.n antibody

gﬁneﬁam lﬁaﬁé Eﬁﬁﬁage%gla@ BftiboliySviiethBenahd ?ﬁkﬂaﬁl IfRGoprisEE the
S%PE nrefers to a re@ion of an anti body

ogﬁaﬂiﬁEQ Yo specific antigens. It is

conposed of the conbination of the antigen-binding
si t éhedérn hearhibluwygiantiaodsct herelr gifidrs ehatagionl df adiahifiesds

i ' fr, di t | but
Iﬁgﬂéiﬁﬁg W%Hﬁﬁ(?ﬁﬂ%ﬁ%&ﬁygﬂtg% ?0 A 'cgltng ger& Okt %} C(g)mtgg}at{cﬁeof the
g gen-pind g sitesrpieth heqvarisind o% & light plsmgeln differslobtween

1ﬁﬁmﬁbg%hhﬁ’s o cﬁff@reﬁle@ Belld, ﬁﬁﬂgmens%ﬁie%r 2y Hﬁ[ﬁﬁﬁ Sgtléﬂ‘dhﬂg produced

turajj on of  B-cells. proce

HB1RE S B e T N ahls ol i BSG St SOTBHiFRL AR EBRG, §y
rocettenhtion grodeds ahmggﬂauterduﬁtﬁg ingiratiGef B-tcagg 1tig ?ﬁs rocess of

stem neutrali ze
EARREER oo SARE IS XDl SvER iR aReel « BaaRFY elyRugfieen, and
that dhysanhblgethicimstung sysiere $o rodegiize ambemtralizethe tdremerable

g OB dBRYPostFb e ?ﬂggﬁ?ﬁd ggthbw:%ucﬂﬁgg QS ﬁ%ﬁ?eq'ug&eathe

Iarge repertolre
OFwecogmeéed%f IWWOQWbthaﬂég mlarge mpnﬁmre of different V

réglmb Wﬂll@@lﬁdrﬁ@“che S4me F@PortibAGMENt " i s an antibody
fragnent that includes the variable, antigen-binding

reg lT%e ’ten%nqi'agmenp bmﬁln%%ﬂﬁ ée:arlt’e()g “EXb {’ngGmglllte {iisva% aent1body fragment

that includes the variable, antigen-binding region, and which is generated by the cleavage
of an antibody with the enzyme papain,

The term “idiotypic region” as used herein refers to the part of the variable region
of an antibody that is unique for each antibody type.
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30 of an antibody with the enzynme papain. The term
"idiotypic region" as used herein refers to the part
of the variable region of an antibody that is unique

for each antibody type. -4- Thqitern1"anti-idiotypic
anti body" as used herein refers’to an antibody which

b|nd t.he..i. jon o anoth r antib C

o The o Ao Bt b & & BBk Pananlbidy which binds
ﬂe@%gﬁgémﬁhewheOfnmuh@wmsb&hen1to t he presence of an
antigen. It involves the production of antibodies

cap alphe e, ¢ u%ml?ihg ijés Shsk® a4 Qs%dq'%f'éng ers 108 rés?ﬁrme of the immune

|sotgq@"3 r ef ersto anti geni c det erm nant
YAl e PREcRIc S SBen U ltdnrdvessBe progucianaiyantibrdiesscapable of

bindirigp €ise @nigesubt ypes of |ight chains. Antibodies of
di fferent isotypes have not only differ ent vari abl e

Thor SREIBH IS S &0 PSS ean il flasses and
&ﬁwbisms@cf heasfyb:ébma gnd typtﬂartﬂ élfodmgslbf hgntchﬁlﬁs Anfibodies of different
ﬁﬂf Qllfo Qlﬂg &gﬁt%nldlflfi Eg%qur%e[gut aﬂB %1@&?&&? fn tihe constant

Spe I es erenti a genera
Estaus Biseferfefa eémlpbdaﬁé@d ﬁth mbadlﬁ%@f the same species belong to

iR O Ripes. @ﬁﬁé{ﬁiﬁo& of B dpediky Prolh&AtN R a‘ﬁother s gﬁ1tels gfrl]ll

er n ed enbodi nent, o
?@@f%ﬂ &Hﬁ%? ga&ﬁfﬂéfo&tq gt afﬁfl?gqnaﬁcapybq)%es mepribrcied to
mgaimgenia rigiorin thh évotypeyisbt/pinddthadyantgonpri sing 15 a)
creating a non-human aninmal transgenic for a human 1gG

t
et 5l g P AT RN SO s
afibgdise pgaingh g buman Ililfm&ltwslp artibtodyi Mwnﬁm& pecific for
Btb?ealtlﬂg AtRIHemRa rahm‘i’eﬁ tﬁaﬁ% ch{PSfAR Giltinhir I t?}ﬁ%‘&?fy 20

referably, the nmethod further conp rlse .
B)dadyd RS TEJPOELERINShEpid H@rwtw alﬂtﬂﬂloév yipsadd transgenic
avihhlbaed es. The transgenic non- human ani mal may be any

R R A S S R TR 0 b
antiledyt. 25 such as a nouse or a rat. Methods for
produci ng a transgeni ¢ non-human ani mal are well

kno
W‘}gfg{;]hbgh %ﬁ%léli:t‘(l}?%g%rg%p k@mﬂﬁ%% ?!?EZ n@ﬁt%nﬂﬁ&g%ﬂfﬁ&a{ng the anti-
Fﬁpﬁ)‘iﬂu’é’( A¥St he nmouse enbryo. A | aboratory rranual

2nd Edition (1994). Cold Spring Harbor Laboratory

Press. A preferred nethod of producing a non-human
transgeni c ani nal expressing an 30 exogenous anti body

co n.plﬁ‘feﬁl%ﬁsgenic non-human animal may be any non-human animal. The preferred
non-human animal is a mammal. More preferably, the non-human animal is a rodent
such as a mouse or a rat. Methods for producing a transgenic non-human animal are well
known in the art. Suitable methods are described i.e. in Hogan B., Beddington R.,
Costantini F. & Lacy E. Manipulating the mouse embryo. A laboratory manual. 2nd
Edition (1994). Cold Spring Harbor Laboratory Press.

A preferred method of producing a non-human transgenic animal expressing an
exogenous antibody comprises

a)  introducing a genetic construct comprising the DNA encoding the exogenous
antibody into a non-human zygote or an non-human embryonic stem cell,
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a) introducing a genetic construct conprising the DNA
encodi ng the exogenous antibody into a non-hunman

zygote or an non-human enbryonic stemcell, -5- b)
generating a transgeni c non- hunJ:an ani mal from sai d
zygote or enbryonic stemcell’,” and ther eby, c¢)

prodycin ni c.non- hunan_ an ressjin
exoggﬁo el%rét{ %%Zt%nsg%n%?n g%%?néma m SF‘%@’ §eiC gemlgryomc
ani mal s ﬁalylbigﬂgmdeh%rﬂeyj by injecting above descri bed

DNA construct into the pronucl eus of zygotes,

trangy er ploBfcih & Hand gahRGoRhiAYA0hLERal PR

pseu?; pirsgg)é fogtggir1 not her s Odg‘r eae(fﬁﬁ S? %thg S osenous
ani mal s ¥¥OGY-i ng fromthe oocytesto V\nldtype
animals, testing the offspring resulting fromthese

br eeEMmmﬁ)har tl‘tehﬁmpg@iicemﬁmamfma)l egenytdiadyl ig;j ea“ﬂvi’g above described

L e e r—

mwd@rlpsegnmttfestﬂanot\hais _;,/breecheg foumdemgmimels aesuitalgSram yhebmcytes to
I
EA0S R LB BSIE ATLAYS F rcreo

SERGHP N tEasgene; qegsﬁl@wm&hmlémm enimsls; gptorfadly

gdheraping hemeey s tifsgdenRNSaRAE i n the genome, verifying
the presence of the transgene in the transformed

enbr yQni ¢ s cell cl.ones, ectin 15 veri.fi
r eco%@?lﬂ%\tme AT VAR f*%maése‘rl%ég? ﬁ?ﬂ%r%?i@f @8;93%11% e genetic
sonktaudt wp desariberbdtoye intto ambiemic stgntchbsand supeguettly selecting

%ﬁ@rggﬁ‘é YRhS %Hrryé(%xaeg %(?‘rlégg Pfer ?J?'tthe t?ar?xts g{ﬂe n %hrés%r/e%?me verifying the
RiE§ece 9igle émn&wn%m the Q‘aﬁ&fglmﬂdeem@lpc stem calledores; mg:ctmg the
Veridied ?&&%1@%1@@1%1@9&0 sBdm OB 1HfOQﬁ§s'96r;c§rIs@fof Wi type zmlmals

opt |

tra br eedi.n em zygous
: @ tﬁ@ﬁf&ﬁﬁ%&gﬁ.ﬁ?cﬁtéﬁg@ §?ﬁuélo'é’ﬁ"?g¥ﬁlﬂsf03t20mii\thefs ﬁfeedmg

dhuﬂelﬁm reaulting &ageiblasttysmto #8d tgRAniMalb,hestinBROS fi@ing

T T TN TR

aAllpala,g@Mynaltyegenbmtmg hamneygony transpedicagimsds.d non- human
transgenic ani mal, whereby said progeny retains the

£ ARhBRGN Ahy. meﬁnﬁl?dl ‘AS hgéﬂﬁ% n@e@[grﬂmﬁey ?Igébér \ ﬁro geny of a non-

zygote or enbryoni c_stem ce
BB EASSPni: AR Prodbiced & A8 of ther@éo‘z%mléb@rm 3 drpregeny
8dyeie diehihedlipy bﬂé@(ﬁnﬁ Ezﬁﬂh@nﬂﬁﬁﬁﬁ&ran&é&hﬁ: RiBAICWBBYy s4i8Brogeny

0 on C m cel |, deriyes from a nouse.
r%té% il?eesﬁmer? o Wea?%sﬁgﬁirinsﬁﬁtﬂgénm} e zygote or

enbryonic stemcells conprise, but are not linmted
to, zygot es or enbryonic stemcells derived from
C57BL/ 6J, 30 BALB/c, DBA/2 and SV129 (Seong, E

et ghe Q?%Qé))rl\%rtl %@EE I&%%%léﬁ%@%mg}g#fngﬁ-?humgn anint4l,

Preferably, the zygote or embryomc stem cell derives from a rodent. More preferably, the
zygote or embryonic stem cell derives from a mouse.

For creating a transgenic mouse, the zygote or embryonic stem cells comprise, but
are not limited to, zygotes or embryonic stem cells derived from C57BL/6J, CBA/,
BALB/c, DBA/2 and SV129 (Seong, E et al (2004) Trends Genet. 20, 59-62; Wolfer,
D.P. et al., Trends Neurosci. 25 (2002): 336-340).
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........... -6 The expression of the antibody in the
transgeni ¢ non-human ani mal may be constitutive or

i nduci bl e. Preferably, the expression of the anti body
is constitutive. Inducing an anune response of an

ani mal agai nst an antibody nay )e done by 5 net hods
CONPK S a t|n sai d .,anti

subcE;1 gﬁ ESSS{O)? AR ar}g\]fgﬁ% '{ an?%ﬂpﬂoé's}}um 1mal may be
censtitiiys oo inalukiplo Prﬂfmib]afpélleletipmwd)ﬂ yf the aiptlbodgms topstitutive.
adm ni stration of the antigen orally (p.o.). For
treatnment of the transgeni ¢ non-human ani mal, the

anti body of interest may be diluted or enulsified in
a phﬁ*naceutlcall acceptgble carrier suitable for

2 b FOSEP R GRS EBORCA! AR SHE S5 AR BRUrP R e done by

iethodacomprising for dxatiple] ixg adftfnlg%ﬁld a‘ﬁﬁgéxﬁﬁib@ut@ﬁéduls@r trdbéhously,
t.he. art

rsaon, s
ﬁﬁllraleéféggl mEr%glug%lllﬁ'ﬁf orJgf rmep&wedlljpﬁé)f)&rgjéfl a)(jinnpﬁtgghon of the
aatigeh eraliydpRehydr agel - HPA. Method for isolating the
generated anti-idiotypic antibodies are well known to

the g &Qre%{?ﬁéﬂt %@ﬂf&q{aﬁg IIIL cfr{;ﬁ(;udﬁér{ anni%‘ap l?efa?l'fi[)?%r SEhed: may be

bt ai ni n

I ses a)
‘i%ﬁ%’f?f{w?rz%u I5i5Rd Hh%ﬂhﬁﬂaﬁp%lca Y 2e5pfe @am seitabiodey edrindstration

@ tregonic Ron-RirRAAMIAG]. THe cHfer fsoe[ li @ BRYigr. BYiitable carriers are

ulatjo and atin urlf
T Reo L%@BPETSO% I S f%eﬁ FB@‘Pé‘ﬁh"?%aIWEF?FGH%n
Eu@&natd)s, thécmnmdaﬂm:hpdragélﬂilmxy chr omat ogr aphy, ion
exchange chronmat ography and/ or size excl usion
chr omat ogr aphy. 20 The non- hunman transgeni ¢ ani mal as
descri bed herein may al so be used for producing

ant-ldlotgflc nmpnocl onal anti bodi es agai nst an
ant iMeW9d & isalatethe senpsatad arfi-idigfypisrastibedipmpare well known to the

sﬂﬁlnﬁqiemﬁ lin ﬂ‘ﬁtabp kapr@feﬁreu@ﬁéthdﬂ'@ﬁ{br{s@s ﬁ)nﬁ)taﬁﬁﬁlé%rblood sample from

kill e
Bt S ot Bl aniing tefieetp i A Prokenetss rfbacs) pprearing
stahml sfonexamphe acoagnlatiah, dndad) sqamtmgfaﬁﬂ pﬁﬂﬁ&%@@ﬁnmyplc

R R L T I
1@1a exshensdsisematogrepbe kdonsiotersiusionahoahatngtaphy.
anti-idiotypic antibodies. The transgeni c ani nal

expressi ng an exogenous anti body acquires
innunological tolerance to this particular antbody. A

SRR S Bt RS
pptaxl‘ttcngfan&idloigptcl rhatickmabintibodies aﬁnst lafi @htﬂmﬁiy offimtest, Methods
O T TRSIO S LA L et o
mephodjane far ¢mgipdm trelbankthed epupisiigalisglationeafeghben icells of the non-
huRRh aRRAH hﬁn&@hﬂc%%@&og@%ﬂ aAfibday, 8) Pleyfify AYELRALERS and ¢)

are %alua i
fusing the spleen cel s with the myeloma cells. The so created hybridoma cells produce

monoclonal anti-idiotypic antibodies.

The transgenic animal expressing an exogenous antibody acquires immunological
tolerance to this particular antbody. A defined transgenic antibody, such as for example
human anti-Abeta IgG1, conveys tolerance to the Fc part of all antibodies of the same
isotype, while allowing an immune response to V regions of other antibodies.

The method of the invention may be used for generating antibodies specifically
recognizing therapeutic antibodies. Such anti-idiotypic antibodies are valuable in
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-7- pharmacokinetic studies as well as in studies of
clinical human-anti-human anti body (HAHA) responses
in individuals treated with the correspondi ng

t herapeutic nonoclonal antibodi es. Furthernore,
anti-idiotypic antibodies generated with the

Bﬁﬁﬁgﬁﬁh& & a@%veillSasqS 3&1(1 elg %? ﬁla 1ce\1ll%u%aa¥ m[l rﬂuman gag 1léody

nt| eni c determ nan erve as surro
HESPPBYES @i H@ﬁ@@‘!ﬂlﬂ:ﬁ?ﬁwﬂb‘aﬁb ghe C@Hgspomdmg therapeutic monoclonal

g,gmddfe@tl ons where the availability of antigen is

limting. Applications include conpetitive inmmunassays

or di.rect serol aogi cal .assays,. Advantages of using
i nt E? PHa - 1diotyri &PB%%FSC gsmﬂrilts@dwé% th?léiaé%&fnﬁ’f mouse as

doonibat Blonal magnhinge nditicaat ldid&nﬁﬁﬁﬁtsoéndpfrﬁdttﬁﬁs Sdtve as surrogate

wh ti
LGt o AT s
beitingl | Aydigatistshiodlsidé eompletitive iracinmessays of diratteserolagidal assays.
R@§e§it eg' tf'u§§1 ‘%teﬁﬂf“ m% ACHIER jp(?cl'vgnt%!?dd'ﬁg 15&8;?(9 B% conventional

W t hout | oss | rmunor act 1 VI
tigsns wstuge @aﬁﬂn%ﬁ%re@wozleﬁﬁf@y qf e dp pasas aibes b antigen is toxic or

lRdzartoa fdrtkliresasond; @hd Oy i HclEMY, icktabRdhcQ %égﬁodts s the attachment
escrib

typ arr e_aut 0-ant i body
‘1@ L4 @bdgrﬂ(’ESlﬁﬁHE% ftﬂwh%@tﬂaefgmt o tsmde @@Pmrbtw%wt loss of
iofmamireéactiditypt ypi ¢ anti bodi es for the di agnosi s of
anti body-nedi ated and aut oanti body- acconpanl ed

?l[J)tS Q}/][g}é@r‘ @ﬂgﬁﬁrﬁ&ﬁéﬁse{ %t %é @fleﬁ'gcagﬁ(&d%éﬁhg E%lﬁ ara%@g gf Ilutg antibodies.

Fpllostipg ddentigications of b fidinbpe carties byi it duso- anfhedyatisi described
e Bdrlid hﬁ)u@é‘% Yisd 84868 ﬂoH%gc&fﬁwrMﬁpﬁﬁ# it SAAP&L& for the

W1 | , ari so
‘ﬁ?&f‘l lér\&f aln .rBEf{i f? 6t W@@tabﬁdmﬁ%mmwé autgrmmune disease.
Elﬂvm:dn“axprdsymn 30f3gﬁcdrﬂd’r IDb9BQs) ‘bekl edéiﬁons&b!t%& Oﬂﬂtd@seases such as

OS5 SATIEOLS, BT A Shh Wi S50 B o
faiﬁhrfmnﬂﬂ)@s (Islelahﬂrg @A}dﬁ&llgm&m Ayfode 3, castlaﬂle CCdirhpmson of Anti-DNA
Alﬁi’b%ﬁﬁf' Rflot %éﬁ‘l | derpecp0 rlﬁ}t&%rﬁ%tycuﬁgﬁﬁ L O?Q%é 4 Use as

reference e specl fi1c’exa h"are
SHEPEAIH JngeeRsy f%oé@gn%‘ss of humansmfmtio@ﬁ disdaye andrenagother useful

a@pﬁcdnahaﬁdﬁqildlgtypﬁ dntiBddikNg unl ess ot herw se
SpeCIer connection V\Aththefollovvlngflgures

ur es Fl e 1 a sche i C overV| ew o
the ‘f?éf?’rwaw gty deperieg S REoR i ST e Am bfter
uadersiood by meﬂerelnum‘arthb sfscait e}damjbjesywhich protidltded herein for purpose
o%%l%ﬂgg'% lgg?& %ﬁé dl%lt d%g tcgg %]ﬁatb' 3 oié/sg Pt slg)cfméela in
cepiggHon éfétbghﬁ Eélowlmg ﬁglmm | gGs. A npuse transgenic for
t he nonocl onal
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human |1 gG anti body which is imunized with e.g. a
nmonocl onal human 1gG anti body, produces anti bodies
directed primarily to the variable part of the

i mmuni zed 1gG (idiotypic parthgof the anti body), thus
| ower crossrecogniti on wth other human 1gGs. 1) =

| rmqur%{l %I on; = i mune response; A) = nonocl onal
human 9°gG ant i body B) 10 WIdtype nouse, O =
produced anti bodies mainly directed to isotypic part
of t HegurgrbAloysohshemati¢ douyiew A thadnpthedelegpgni ti on

% 'Jvﬁ§ty8é mloli&e IB{rHﬁerEe%dwﬁl'i‘E' beHo Sclbfdl hdhfan I%@ %ﬁiglggla/'vﬂll produce

i Soty part of Fonoc ona human
E“)!Fj Odrﬁ)s m&gﬂgélrﬁ?tsﬁ gig@ﬁ P%?typﬂfbparh@%@ mnapion@l@aﬁbw@c hese
aintibdd@d Yerdsé)écolghize ap 'hﬁﬂl@.ﬁ @@G@U&I in*é@&! @®sspEHiOF t5H 1863 Bshal

t r t. of the. | onal an
hiiat B bofly B Sl i Pt ey el eCdtibody,
produtescatibatliesditdeaedi plinadritp tcthp antiatdé padpef N nmalvaiet 1gG

e i oy, A T R e
a‘gm@mﬁw, i2ZhEomiprme é&ﬂpﬂ@@sﬁdﬁ mentchmabBEs! Igloantibody; B)
WiRRG@aAbtse SXPE %?&iu@éﬂ an-m)%dfég’ ?da'irﬁl Rire@Bftd 1@& ?311 ffthe

t he rs used.in PCR |ca|on are
mggodom aparasty (A Deg o?ch@%% sitgg of Mﬁ@@ed b diasd6) are
]S)eq:ﬁé m:‘ele isotyghiopatt bhthe &rﬂinb@l%nalﬂ%ﬂlzﬁlt&ﬁb&ﬁﬁqm* B) 121@1.186 transgenic

| d F t he uenc
R BhotBnHofien Jef b Bidn At R) & Rtadifed st ity Sugeted t
IdmtEPIt? pert ok theassioshneletibod pHSEE ) #Gecdgrmmﬁg:ﬂ:m @f the produced
[
RS R TS e Ml 1P oo W b gy (o
t he corre?Pondlng sequence. The Ieader sequence is
showi2iis 3 fhaws dae cofing seaemnce o6the husmande ghgsme specifieifer human

EB gblcRnéd BiOWR eRpREARN&Rdr Mﬁ%mﬁisg&% 8fp r@ssﬁﬁr R position

sis o mcetran enic fo antl-
e fangR thiffmeé%?ﬁaa?%ﬁb% pmgiticalen soe displaves abris ¢ or below the
Wﬂmndingﬁetm@hal Thedeatleh samen@asskoe BMaliehaibe stépScodon is
oI NeTy M5: nouse serum hlgd: reconbi nant hunan
I mmunog obulin of ganma 1 isotype. F 2F: founder nouse
2F. Neg: 30 PCR-negative littermate control. Tg 5Mk:
t r addgEsdshans e ®%4ng seguense-of thedagans & genospesifioder human AB

ablcRihed eitb %d’@:@?es@%ﬁ "v@@téleﬂ{@ﬁ ’hfof‘ﬂ‘ﬁﬁs%@ﬁbé eﬁﬁl@fsﬁ‘nﬁl Wt Bb&tion and
e sang,_ nol.ecul e. regg hows Si ze excl usion

teSuRars Pb5F pmess useg i inBP R molick caoHe diplivad pepys)or below the

chvirbspbhdipigaegbmcamthe@adbbseqbdnceNOsiagal @aalies The stop codon is

were detectable. Equipnment, working
SBB@%?IQSO@S and procedure were as described in Exanple

. -9- Figure 6 shows ion exchange chromatograns of
l\/ab-Flﬂlrﬁ HMashelys A grephiyalanaprenentation ¢fi4 groin. anBlysisprfemice transgenic
t%?aﬁf,é‘e‘nﬁgfo‘f‘ fARAIABRMBANG PLBGTT W RANRIPERR AISSEIALRE hhfhan kappa

Fi gure hows a’representatlo
r%@ng hamgdjgamsea heayy wchaignyas performed. MS: mouse serum. higGl:

recombinant human immunoglobulin of gamma 1 isotype. F 2F: founder mouse 2F. Neg:

PCR-negative littermate control. Tg 5M+: transgenic mouse SM+. Tg 7M-: transgenic
mouse 7M+. Transgenic mice expressed both antibody chains within the same molecule.

Figure 5 shows size exclusion chromatograms of A) molecular weight standard B)
Mab-11 placebo and C) Mab-11. No aggregates or fragments were detectable.
Equipment, working conditions and procedure were as described in Example 3.
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reduced/ car boxynet hyl ated Mab-11 (RA Mab-11) on 2-4%
Bis-Tris gels run under non 5 reducing (A and

reduci ng conditions (B). Staining was perforned with
Coomassie Brilliant Blue Stalrb M Marker, lane | to
3: Mab-11, lane 4 to 7: RA-Mab-1 1. FlgureSShowsa

e SRR Bt “@“""”%&%@s Fiyab-pf gl (ef) and Mb-11

cighd hﬁﬂ@l@ﬂmﬁ (V@klﬂg’CHRLti}anLMdtprwdureM&tn a3 deschbedpigdksmple 3.
represent the |ight and heavy chain; B) deconvol uted

miSSF gt §I§)ws@reg&9éﬁﬁloﬁle&'aﬁrslﬁ PA@}EI hal ?Jgis Mab 11 %nd

Frtugel o it R

g%&g}i@% al:rlg}g, PB 294"/3 Bsnd 115 gels run under non-
ﬁﬁﬁelﬁg\@ aid febiecihgy bdndaidos QB?’ | RSiningW¥dsfp eﬁﬂnﬁ@bwﬂ]i‘ dobfassie

BAARPELE sRTRE MBS e TR B P A

positions (in kDa) of the nol ecul ar wei ght mar ker .
St ai hignrg dwlowserrtpresmthtioniof 33 hHhasdyses EreducedalkyBitedeMab-11

S RiNYDL- ﬁ@SA?ﬁ@E To! u?cﬁéﬁfd%llﬂp Ik(f] Uy ! f&gﬁ%lﬁ&n) the peaks

condi tions.

yegrasentihg %%wnd heavmﬁﬁmaB) #@swnwla&ﬁlémss spectrap{hizpemedegion of
fhe &h@lﬂﬁb]ﬁmﬂar OYBROIFRM “E%éss PBAK BAghy Th@det&t&ﬁﬂia%es Eﬁtbhown in
iﬂﬁ?ge 6: Synagi s, fragnment, 7: Mab-11, ful

ody, 8: Mab-11, Fab fragnent, 9: Mb-11, Fc
fragment. 20 The anti bodi es and fragnments were dil uted
i n MHguieUf shows arfdDS-RA Gelitbel fid hantibbdiss,purifigd Fab amdBé fragments

Iﬁ‘@ﬁ%ﬂa EénAd:'s?M{eﬁ ad 9&%&93@1{?&%@2 Io] g@ﬂmﬂ &P 51? ﬁ%ﬁé%ép‘%gef&f band

RRFiions Gkl ef tensolomlar weightpeark w)?taanryg W@bp@rformed wih
(E(B@iﬂ&sﬁi%fBrﬂhén'E@lue SRiTRDS-P AU\ £55rWnh 1 Maiks hdn P8nd

d1‘3’(he graphs show average val ues for 25 i muni zati ons
GPABING " and 5 TG nice, respectively. Results are
MxMotasibg vasghtiaikdp) B Humbira, ulDantiodg] - Htﬁﬂiﬂml%ﬁtfkdgﬂlent 3:

6 P e UM, ByEAROL, R IERALEON, O sy, e
fodgneknt, yip dabi- Cle fidhehtibByly NaMdis 11, rRebdpgrient, §i Mab-11, Fc fragment.
’ﬁ?&%ﬁﬁ&ﬁgs %gl @%%Aénmgt}e dﬂg\te {P M bRE& T, %aa%]ount was

sera ransgenic mce
|521§Eew|th Humira on day 0. On day 7, 12 and
21 antl -Humira antibody titers were assessed. Figure

12 Figws 18 sisvapd gﬁl@hlcﬁl%ﬁl‘ém&in' T HLISA oElahBME-11 response

t Fab- f H )
537t P i o o Es (AP BRDb s iSegro)
amingds ibuoiagd with dab-1 hom day 6t Thengraplishshblwriveage Balnek fog
lffn Dla duSﬁsS@de Wer JHﬂ' § Telnql%e qfe%pQCEVeE? fbesﬁl?s &2 I;;l;(pr%ssed as multiples
@)

Iy re-inmuni za
D. of pre- 1mmumzat10n sera

Figure 11 shows a graphical representation of ELISAs of anti-Humira response in
the sera of (A) wild-type mice and (B) Mab-11 transgenic mice, expressed as multiples
of O.D. of pre-immunization sera. 5 wild-type (WT) and 5 transgenic mice (TG) were
immunized with Humira on day 0. On day 7, 12 and 21, anti-Humira antibody titers were

assessed.

Figure 12 shows a graphical representation of an ELISA of sera reactivity to Fab-
and Fe-fragments of Humira, Synagis and Mab-11 in a pool of sera of 5 wild-type mice
21 days after immunization with Humira. Binding is expressed as multiples of O.D. of
control (wildtype pre-immunization) sera.



Fi gure 13 shows a graphical representation of an ELI SA
of sera reactivity to Fab and Fc-fragnents of Humra,
Synagi s and Mab-11 in a pool of sera of 5 Mab-I
transgenic mce 21 days after i ni zation with

Humira. Binding is expressed as’ multiples of O D. of

cont g ré ¥4 élf?)%é%e %f}ﬁceﬂ q%p%%eﬁ%flog } arm ﬁing c5)f se1d reacczflwta/ to Fab-

ExanplTe e reagen 161 1€
apd Ferdr ﬂémaﬁ%péﬁumﬁaesﬂm adMialii ign auvoomfmgfaeaﬁiM@b 14

trﬁﬁég%hh"éﬁm@é@l B 8FRr PhAAGAMAGES Wil iﬁﬁ{n%dBlmgg %1%85‘13;:‘1 as

eratl of .mce sgeni ¢ for human |
@lﬂt&l%&? Do pRagsitzof E ¥P§ PRSTIMWEERHOBL®EHHI ng an
i mmunogl obulin (1g) heavy chain (H) of the isotype 71
(SEQ ID. NO 1) and a cDNA encoding a light chain (L)
of the isotype K (SEQ ID. NO 2) and with
specificity for human Anti body peptide were used
[Bardroff, Me.a., Anti 10 anyloid beta antibodi es and
their use. EP03001759 EP, 2003]. This anti body
anti-Abeta 193 is also referred to as Mab-11. The
cDNAs were anplified in a PCR reaction using the
primers in Table 1. The 5 priners contain a Sall (or
conpati ble Xhol) site and the 5 priners contain a
BamHl (or conpatible Bglll) site for directed
insertion into the pHSE3'" vector [Pircher, H, et al.
T 15 cell tolerance to M sa encoded antigens in T cel
receptor V beta 8.1 chain transgenic mce. Enbo J,
1989. 8(3): p. 719-27.]. The PCR-anplified cDNAs were
first enzymatically cut with both restriction enzynes
Sall and BanmH , and then individually inserted into
the corresponding sites of the vector pHSE3'. The
expression of the g cDNAs in pHSE3'" is driven by the
nmurine pronoter of the MHC class | gene H 2k and 20
enhanced by the marine I gH gene enhancer |ocated 3 of
the cloned genes [Pircher, H, et al., T cel
tolerance to M sa encoded antigens in T cell receptor
V beta 8.1 chain transgenic mce. Enbo J, 1989. 8(3):
p. 719-27.]. This expression vector ensures high
| evel s of production of the corresponding inserted
gene products in T and B | ynphocytes of the
transgenic mce ([Pircher, H, et al., T cel
tolerance to M sa encoded antigens in T 25 cel
receptor V beta 8.1 chain transgenic mce. Enbo J,
1989. 8(3): p. 719-27.] and unpublished
observations). The entire expression cassette,
including (from5' to 3'): the H 2k pronoter, the
inserted cDNA, the poly-A and splice sites and the Ig
H gene enhancer el enent, was then excised fromthe
vector by neans of restriction enzyne cut
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wi th Xhol and agarose gel purification, and prepared
i n an adequate concentration for 30 mcroinjection
into fertilized nouse oocytes (2 pg/m in 10 mM
TrisHCO /0.1 nM EDTA, pH 7). TIPF codi ng potential of
the cDNA was confirnmed by sequencing the entire cDNAs
encog JaTo I tege anti-An Ig Hand L genes (see figure 2
;‘ 1 Primer nane Sequence Restriction site
SEQ. ID (i n boI d) Gl. 11 Sal f or

5' - ACEPRTAGGRECEEAcaRTEARemetGn taaeyanipdes) yp uged according
((ﬁﬁﬁﬁa‘i@mreﬁs &s&ﬂctﬁ&%ﬁ%sﬁﬁﬁﬁkw&e&n&ﬁﬂ)&d

5' - ACGTGGATCCTCATTTACCCGGAGACAG 3 ( GGATCO)

K. 11Xhof or 5'- ACGTCTCGAGGCCGCCACCATGGTGTTGCAG Xhol
(5'1gL) 3" (CTCGAG 5 K 11Bglrev

5' - ACGTAGATCTCTAACACTCTCCCCTGITG 3" Bgl Il (3'1gL)

( AGAECTpR 1: Tadslepation donirentcesgaiic foolmiman mimmoglobulin
Generation ofanti-AflgGl transgenic mce Fertilized

00CYL85%BRY ARG 11 OEREPL/ 6 Temal e donors vere

m croi nj ecte a 1.1 mxture of the purlfled

Xhol | f nt s encodl he | gH and L gene

descfi @W?wd@r&e&“ﬁ W&gﬁ)béliéeﬂgé eqvy Gpind 0&81%13%}’136 vl

(R5:1) QDeND: 1amidmtBNARHREdIE aight enin PﬁSﬂ the isotype x (SEQ. ID. NO:
cre or

SR kR T 0 Koy R ormecRaRle e, Ant-

amyimdttmta arthiboghiss ed thieirise RROBOOL759rERRO83 ). This aptibadyrasiti-Abeta

Table 2. 10 PCR assay Priners
Gk i

Aé_% CACAGTr TCACTTCTGCACC- 7 1g H gene 3 660 b}/ )

5werp@mé$@gw@@&-rp@atgg_ winggthe primers in Table 1. The 5
pnmers contain a Sall (or compatible Xhol) site and the 5" primers contain a BamHI (or
compatible Bglll) site for directed insertion into the pHSE3” vector [Pircher, H., et al., T
cell tolerance to Misa encoded antigens in T cell receptor V beta 8.1 chain transgenic
mice. Embo J, 1989. 8(3): p. 719-27.]. The PCR-amplified cDNAs were first
enzymatically cut with both restriction enzymes Sall and BamHI, and then individually
inserted into the corresponding sites of the vector pHSE3'". The expression of the Ig
¢DNAs in pHSE3’ is driven by the murine promoter of the MHC class I gene H-2k and
enhanced by the murine IgH gene enhancer located 3° of the cloned genes [Pircher, H., et
al., T cell tolerance to Mlsa encoded antigens in T cell receptor V beta 8.1 chain
transgenic mice. Embo J, 1989. 8(3): p. 719-27.]. This expression vector ensures high
levels of production of the corresponding inserted gene products in T and B lymphocytes
of the transgenic mice ([Pircher, H., et al., T cell tolerance to Mlsa encoded antigens in T
cell receptor V beta 8.1 chain transgenic mice. Embo J, 1989. 8(3): p. 719-27.] and
unpublished observations). The entire expression cassette, including (from 5" to 3°): the
H-2k promoter, the inserted cDNA, the poly-A and splice sites and the Ig H gene
enhancer element, was then excised from the vector by means of restriction enzyme cut
with Xhol and agarose gel purification, and prepared in an adequate concentration for
microinjection into fertilized mouse oocytes (2 pg/ml in 10 mM TrisHC1/0.1 mM EDTA,
pH 7). The coding potential of the cDNA was confirmed by sequencing the entire
cDNAs encoding the anti-Ap Ig H and L genes (see figure 2 and 3).




SH2KP 5' - ATGAATTCACAGITTCACTTCTGCACC- 9 3 Ig L gene
660bp L K 44 5' - GCTCATCAGATGECGCGAAG 3' 10 Table 2:
Primer sequences for detection of transgenes. The PCR
reacti on was performed using 11 (about 100 ng) of
total DNA obtained fromthe tail biopsy, in PCR
reaction with the foll ow ng cdAditions: 1 min at 90
Ux [I0—15 sec at 94, —360—sec—at—64, 90 sef‘ at
nfi FAIDggE nape TFrf«‘GU@@R anpl i fied DNA fragmants ?St @Bt S“e SEQ. IDT
+H-zed 50/ Qna ru:l S
%3‘@?}%?‘2? e A e e g 0ol
]HIB Phenrot ypl c-chatracteri.zation of t(grc&f%ﬁ} Cc
@] SIL é‘é‘ﬁananatmﬁcBIr@Qﬂ“M@éc&ﬁt(ﬂJcﬁgq by Baifl] vai n 4
loagul ati on_wa

10

G

1

& s perfornmed over ni|dRGAECCEH
| Sohi*thefpper| at-ae@ICTSEA BOT VG ASE AACGRATGOANG. | Xhol
t&htel) f ugat|i‘on at 500xg for 10' and frozer (@rcc9C |°
uﬁtilIBgfrenrtr% sis. To determ ne wheth alll

(Hhgyeni c e NP BTGP I TRGREHC R b %&@%Tcﬁﬁ 6
ELI SAra em Was gﬁvel oped. Human—antiTbodtes—were
capt ure usﬁ?ﬁn%tesﬁ T'ERERTEP Y 0at - ant i - human

kappa- chai n specific antibody (Sigm K 3502).

Detection was perfornmed with a 10 nonocl onal
nmouse-anti -human gama- chain specific antibody coupl ed
t o perasiatiame anliP@gGHirgngedic BiAce0) . As shown in figure
4, transgenic mce express fully human

[ n;ru Fegiliekl dactres Jmﬁnédmpﬂﬁu@nLﬁg ge'rrﬂiﬁ; dofofs lﬁ%%h%roﬁllﬁéc@édq’gﬁh

af'.n A %gﬁ%ﬁﬁ% Eﬁmwﬁencq z%t%b W gepdescribed

Sifiedr eIy s¢cHon & g daybleRahseenia gaiinaldPPupé Rethdios) these

Anicroilj Steder®riod e séRehek %rr tRPSEdh QU fRhe thdnsdd n%s H Qm_})ﬁf"}é{ng
ay

Gsneok s Y B B RS B

I?‘P%f’r“é“)\ér?tée%ssessed by ELISA, using HUM RA for
capture by coating to maxisorp plates (Nunc) and

10 detecting anti-HUM RA anti bodi es by anti- nouse |gG

15

BD Pharm gen). As shown in figure 11, both w | d- type
S’ﬁ?d{trar ?‘m m ce 20 nount a response agpCmst t
}s8¥el y|rel at ed human 1 gGl anti body HUM karagﬁg@maﬁgQ ID.
3: Prodlictlon. PULEARRLCABrARIFRIGARLET | ZarTon
E@-ll gﬁg@p referred to as antcl %&8 | gG ) Mabt 11

£ odgg@dpunder serumfree conditions |660Qp nese

hanst er { pvary CeITFBACTCCTTGCCATTCAGC-3’ 8
SH2KP g -ATGAATTCACAGTTTCACTTCTGCACC- 9
Ig L gene 660bp
K.44 5-GCTCATCAGATGGCGGGAAG-3 10

Table 2: Primer sequences for detection of transgenes.

The PCR reaction was performed using 1pl (about 100 ng) of total DNA obtained
from the tail biopsy, in PCR reaction with the following conditions: 1 min at 90°, 30x [10
sec at 94°, 30-sec at 64°, 90 sec at 72°1, 7 min at 72°. The PCR-amplified DNA

- fragments of about 660 bp were finally visualized in 1.5 % agarose gels separately for the

transgenic IgH and L genes.
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25 transfected wth cDNA encoding an 1gGlL of the sane
sequence as the transgene outlined in Exanple 1.

I solation and purification of Mab-11 from fernentation
supernatant Al |l procedures ME[?3perforned under
endot oxi n-free conditions by usSing tenpered glassware
only, sanitization of all equipnent including colums
was done with 0.5M 30 NaOH and sterile filtration of
all buffers (0.22m. Only fresh gel material was used.
- 14- Exampiq Z: Phonofyiie ghargpterization pf bupsgenic micei ni ty
chromat ogr aphy was perforned using Mab Sel ect ge

(AresshandnqaiAfst er a pre-run, the colum was
equilibrated with 25 mM Tris/HCl; 25 nMNaCd, 5 nV

EDT. H,7.1, .and filtered supernatant, of the cell .
cul 1 B B P sE BB CRtiain yeorigmed ovemight a
wom poteranas. Bdrumedaswepdrated 0 pivkhtAicudatipida?s @x g Far 10V andi&ozen at -

biehdMat iR ankilgs €l uate was adjusted to pH < 3.6 with
HAC ang%enméﬂgabat ed for 15 mnutes at RT, then

adjusted with 1 MTris to pH 4.0. As second step of
pur i 19 dgferpine vhethee katrange wre ormewdrlbphymircantibedics, an ELISA
L e oty D SO Mg S pol oMl goat-anti-
%‘fm%ﬂofé%mw&a' pesitis aaithady bk, 3501 Defggiim i e Bamed with a
mondclond fremseagtsBumivh Ogﬁnma\?:lﬂaﬁ. @):csigtm&yg:f)?ﬂﬂb@ o péi:ﬂxidase
[ ro t . er C,

. SThma L0 . 85 AR e 4, P PGl Ty £Ban
sgnpaeiedlinconcentrated by ultrafiltration, adjusted
to pH 7.5 and analyzed by IEX and SEC HPLC. As third

ur i Thecdb ' ' PiBunization wi
Lo ool o e faae i A Runizarion wid
e haR e L St 188 BotPr1 g o B SR wess emulsified in
Hioal bﬁRahMrng%ﬁHﬁMeﬁﬁ_iEﬁ /Alﬂﬁihf ?ls &Q:tréanhlﬂnf iQé‘@{n@taﬁer%t&gﬂaﬂ{@.p.) on

| se. e e uen r [ e

oy 0, ol F BT Rl etusk B a7, 10F 26t 0 SEm was
pvetbrrad, apd antebBINIBRA ftiters wietdsstssédiby ELJS ALaning) HIUNIRAfor capture
Y tung LR bt ENNRE) anchiey i A RAUSEA TR podils by anc-
ey dgH ( Biskhegmigend Asshovra it figwe. 1 1Thethsvlditypo andvxansgenic mice

_thoR alr¥spbohdd G B¥ losdly Pelddd Murdih TEEX a@i’ﬁo?l?q{ﬂlmRA

filter (MIlipore) and Stored in alTquots a 80C. 20
Characterization of anti Abeta-1gG (Mab-11) Integrity
and heterogeneity of purified Mab-11 1gd@ protein was
assessed by SDS- PAGE, Size Exclusion- and Ion

Ex c Hnagepl€Br Bratugionppmyrifieadionanid ¢inmhéterization dFMab-11 (also

refer PRI % S one by LC/ M5 anal ysis of reduced
and car b%)?}?rﬁgﬁgﬁa\ggg;&?l\/ab- 11-anti body as descri bed

bel %\év 25 Size exc]usion chromatography Sanpl es of
pur Matsdl wap preduggdundshsarymdieerppnditipas indghinesedamster ovary cells
tehsfocrd 0gthald A R¥coding an IgG1 of the same sequence as the transgene outlined

in Example 1.
Isolation and purification of Mab-11 from fermentation supernatant

All procedures were performed under endotoxin-free conditions by using tempered
glassware only, sanitization of all equipment including columns was done with 0.5M
NaOH and sterile filtration of all buffers (0.22pm). Only fresh gel material was used.
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using a Jasco PU-980 HPLC system The sanples were
chromat ographed on a TSK-Gel G3000SWKL, 7.8 x 300 mm
5 gm colum (Tosho Biosciences) with 0.2M K2HPO4,

0. 25M KC1, pH 7.0 as nobile pbi\%e. The flow rate was
set at 0.5 m/mn. The absorbance 30 vvas noni t ored at

220 i S 975, d nne ted to
ver oo g r SLR A ASEG Fiouc A Bloah AR S g wine
&b Jalest gelddmanshiain) oA Berabpre-roagbe cmiemwams eqbilibratabiwitih25 mM

TS N DD B B A e cro

EHHS §iad bﬁﬂ%omtw@ Wb RigiFi- Tages! anidbdy YOWAIuad WD 100mM HAC
BH.2.9NFog bt actibaBdn kbt ¥MubteBlad)ad jdyﬁzﬁ“télr HPE 862RAK HAC and then

GRFTL X5 15 b8! ARt S LAt BPTES i s Rt sepof

ﬁﬁl‘ii@paﬁbn,&'ampkc&mngdﬁmnﬁsiegta@hy Y&utish 2Rctaxge cleb@atography) using SP-

5.5 g K
LRI R D TR
Ingdedeenie e got, ennidigratert withbnfer 448@uMblAx, pHoMOk ftehangyadient
@lhﬁ@ﬁrﬁfbﬁ’ﬂf @Q@Yﬁ%ﬁﬁﬁ@r@ﬁ 5@511\@ AL 'I%N%E 11 SJO)WS%grfoHned Eluting

a ﬁ i on exch ange chronm usi n
ok Fotiol g raosd SRperTseCre e e 75 and
mﬁimﬁbsagﬂmhe SE@HBL@’DAQ thrOpbficatidn &6p, 4R kAEIHRNaM

smencs I ient fromO % to 52, %
BSOS DL oD ATRE i Pees) . pebro i using
Qfﬁeohmmﬂégd (Broradjtas statiphiry 2nd R6iM @ riRfEEe8BmM NaMcetate, pH

a@ﬁ-ﬁﬁnﬁé ?he}s@ niﬁ%béfhﬁerff%% %ra@r IPa[)'féSd e@cc)rd}—r%eto tﬁgw\; s?%ual Exchange

MBS set

dutigrioeb | #largbe Gulfer oithowdviak:(l d)) Cmmgﬂédnhﬂd{utldme/ 140
BRI Bk tiptesh 'an@ad%ﬁ%eﬁ@&f@oﬁbé]ﬂraﬁ%ﬁ WaTHodd R oh ﬂfﬁn WErted cell

|I|brated until a sta

Ermiisiezs) bbameaibrans. Thesimian ashratydiceet over a 0.22 ym

MiltaxeSVardila §lted\BMitlisbrd) aad shvedincliyabrs 4i-svagpl €.
I njected amount of Mab-11 corresponded to -

appr i on exchange

chro(“9 rgzg;t}rﬂg}r%w? é%?t éP%“é%Wﬂ%"}/ﬁ| gure 6. Result: >

95% of Mab-11 sanple elutes as single peak with
non-lptegatyand heEregesaitdef puifiadiNaked 1 ﬂgfﬁbptqt@n wak pesessed by SDS-

PXCH! SipY <E§J:1H§1§n-vﬂnﬁrlo§ Eﬁéﬁaﬁﬁe @E&Hﬁtb %‘@ onﬁﬁﬂbﬁﬂﬂ of the
dodecyl sulfate pol yacr ctro oresls
PEIATY gql.@pcep\\ﬁlq Qqnga)yMX/&Sle of reduced and carboxymethylated Mab-

Il exhtibedy seddaonlyodiietow.at ed Mab- 11 (RA Mab- 11,
preparati on see beI ovv) wer e anal yzed by SDS- PAGE usi ng

a X system (I nvitrogen).
Pre%?eex u%‘)ggﬁn% )@’ m xed with reducing or

non reducing 20 s nEIe buffer to concentrations of 2-8
g pemphs of Pmﬂé@mM o 1swerplapalbyeddf ter sinmexclysicarhradatbgraphy by
uﬁin 1aN¥esdIRAGE) HPP SARRLE ’[l%fs le§ ¥d 08 a‘f{h&hon a TSK-Gel
cf[gz) Aﬁ(‘){ CI ng agent (lnvit gen accor
q Tyr/e X SUQ g, éeumsa qs ho @pPRj) grgh,g 2M K2HPO4,
O@sM &ICL, pH 7.0 as mobile phase. The flow rate was set at 0.5 ml/min. The absorbance
was monitored at 220 nm using a Jasco UV-975 detector conmected to a Merck-Hitachi

D-2500 recording system. The column was equilibrated until a stable baseline was

obtained. A sequence was injected corresponding gel filtration standard (BioRad, 151-
1901, including 670 kD bovine thyroglobulin, 158 kD bovine IgG, 44 kD OVA, 17 kD
€q. myoglobin, 1.35 kD vit.B12), Mab-11 placebo (negative control: buffer without Mab-
11), Mab-11 sample. Injected amount corresponded to approximately 50 pg of sample.
Representative size exclusion chromatograms are shown in figure 5. Symmetrical peak at
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were incubated for 10 m nutes at 70C. Sanpl es and
standard were | oaded on a NUPAGE 4-12 %Bis-Tris Cel,
10 well -comb, 1.0 nmthickness (Ilnvitrogen,
#NP0301BOX). As 25 standard, ggk 12TM Mol ecul ar

Wei ght Marker (1nvitrogen, #L 77) covering a range

o) I n, .af 200 V. for

i S BL PE , B  o
§ta re stained over night with Stai nEase Gel

staining tray (lnvitrogen), scanned and anal yzed by

densmncuf@ﬁcmge Cﬁfﬁﬁgégyag@ncent rati ons were cal cul at ed
referring to a standard sanple curve obtained fromthe

Sos. Bes AERMRY MR 1 Sert byt BY s ehipesrapom agaghy using

the Jafrarfi$-980 Hrl’ésmmd:nﬂ g'he eamhples expadi@tatoplaphed @ a Mono S 5/50

0 P St 2o Aoy A BN % BRSPS P 2
mm ;ﬂb{#ﬂbilaﬂ’hgse A dnﬂ*lalbc adiddetlemtialnl wateiSPESBAGEObile Phase B: 1
Nﬂﬂﬁfacétﬁt@%l\/ﬂﬁbﬂ@ @’ﬂgéetA% 3. %8 ?lgma{e%a{s s%{& 1 thifmi? e

% s. correspondi ng _t I"ecul ar
P%{l&e wes IPa’etor atyfY nm 3yng A dasee Uw7ég@ﬁee@aﬁe§w6ﬁe‘i toa
MeagrBEnichi mmtrasﬁdr&mgﬁ‘sﬁlﬁeﬁl' Tk ﬁallzﬁm Wa% @qulmfa‘feed with Mobile

PRRE O ol Whudited A shhene s SRGHIEA Rorefpaning
Mab-11 IﬂaC&hd) alhxblﬁlﬁbv!ds;aplp@oéujedechamdmﬂ@f Mibd1 3 cortaspaielet to

_ﬁﬂ)?oml%ﬁ{é[fﬁ %lﬂr@?esgm% ﬁn%&ﬁ&?@ggﬁﬁﬂia&%ﬁrﬁ? Bbb? Gre shown in

nappln ceutica

persp ?ﬁu‘lte> =0t Mplyd hswmplegbyesassinglopaikayitisnommpolved

@Bdld‘éﬁit@u?@k&éﬁtﬁﬂ tirfle. 2bou SR itk Gdth sﬁﬁ’népﬂe@na&@hﬂél s
on an Ag| nt Poroshel | C8 reversed phase .

For it et ethohioepiiras %é"gpﬁf’@sggc?d)l %The

chr omat ogr aphy stream was subsequently subjected to
t he $EBiplésorf pedified dMabf11 mﬁ&cewcmxmemymmmamqm Mab-11,

ﬂr%ﬁl)a‘}ﬁtmé‘ﬁ%ﬁ@ %re%%ey Ib& SH-pABRGRGR! £ gelﬂ%rﬁllgeﬂ ft Gel

ositive spray mass
SB’ﬁtéme(ﬂlwl%&f‘@ﬂ Pae-ddried gampley mem Ieckedmthwredmng/asmwrcducm g

siiep e BuffeiReletRentkdeiolPo PRRI WSies 20 LRﬁe&@&n%Qarﬁ ple BN Wwas

in Figure.8§, ﬁb rve ndclc ted masses are

mgerha e BT A0S LRPsenple <o) il g etuin
agbigbrvitro gen) adtBREng Mﬂr&fa&tu?e’i&‘h’ﬂviaa ds ih; re&udiﬂgada?n le buffer
vge?g E‘Ilccgﬁag?@%{oéglﬁr bo}ltgs e;'Ld %1 gd él%s }]?gZeolo%ed ona quuPAGE

e bd %diiyf%‘tsf@fblalﬂaﬂ'ell-@mﬂlbm Daa)m&&@l&&s@(inkhbgéﬂ, H#NR0301BOX). As
sgalgrﬁhlglxﬁhrk WTM'D%I%cular Whiht f\fa?k‘é}?ﬂw?tpdjgen #L.C5677) covering a range

%(Da was used. The gels were run at 200 V for 1h with NuPAGE MOPS SDS
running buffer (Invitrogen). Gels were stained over night with StainEase Gel staining
tray (Invitrogen), scanned and analyzed by densitometry. Protein concentrations were
calculated referring to a standard sample curve obtained from the reference standard run
in the same gel. Results: SDS-PAGE under non-reducing conditions: for full Mab-11,
bands corresponding to the expected molecular weight of IgG; for RA MAb-11, two
bands corresponding to molecular weights of IgG1 H- and L-chains. No full or partially
reduced Mab-11 detectable. SDS-PAGE under reducing conditions: for both full Mab-11
and RA Mab-11, two bands corresponding to molecular weights of [gG1 H- and L-
chains. No aggregates or fragments detectable (see figure 7).
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51932 Da) 52094 Da Mab- 11; H chain-&, Pyro-Qu, -
Lys, reduced and carboxynethylated (52094 Da) 15
Table 3. LC M5 anal ysis of RA-Mab-1 1, assignnents of

observed nmasses (see Figure 8). L-chain = |ight

chain, Hchain = heavy chain, , d, & =

gl ycm}ggeicﬂgmgﬂyl—l- chain; Pyro-GQu = Amno acid
sequence “conpri ses a pyroglutamate, - Lys = one |ysine

is missing in the am no acid sequence of the H chain.
The GenbuEnaiened fxayimuy cpqupnenwenhdoneydr@MS analysis. Reduced and

exPeineclhyTaEE R8atf OF-armtfhod9 S YR AR ML ERIHRY it SthcFand
d @c@amg of . an ant] bod%/)pvm_t h Mab-11 primry . i
SESERELS (rRplssergtsndptpepide mepRIngma RS Acates gualiy-
t(b'f&roﬂipezhpf';dtive.meal Bi@dh?mn 1%% J aiﬁEli;{lﬁéYl )Ql_—-élaraﬂd@trere saubjected to an
, was found..o nor _ext.en
BaRAN kB RV BEon B ARuSH Porieel C-PRiraRlRERe (5 x 75 mm)
Folumstyingi acgradidntsiybigmt (fp evatértt eVnfatreicoeit, Bohcetbmitilé N 1% formic
SAPALD S A Bl ) SRRV o s
HRERLRSYOF ms spectiametsh{Micremgass{WV etgrs ngfé?mUbun@;tMar@h@iﬁer, UK)
s pdsitiviedmodelwah %&%*%ﬁﬁfammﬁ@ﬁ.%%ﬁﬁspe were deconvoluted
9

%ﬁ?ﬁj@%ﬁ%@g@ﬁw above, serum anti - I\/aab- 11

PeELI SA. 5 0.2 ug/well Mab-11

were coated O N at RT on mexi sorp plates (Nunc). After

was hbGovIS anaidisofRAeVbb-d & keshowintih FREBSE 8, dbsébved And calculated
5 9 ). BSA and 1:100 diluted sera were

Igél\%g%mg%é %[#gu{%%%%’h under orbital shaking. Binding

of antibodi es detected by APK-Iabel ed anti-nouse |1gG

(BD Pharm ngen) in 1:100 dilution according the

—manufacturer's advice. 10 FIISA analysis revealed the

geRevedthap, ¢f a robust imune response agai nst Mab- 11
| +I,—t,the wi | d{ thepienamitrfthesretinnli thass iMgE - X r ansgeni ¢

Fs—were—dnable to pmount an | mmune response to

238dbithai nant | Madb- 114 I( dhady Felud &) andldadsoxyMrlirylaked (23844 Da)

e ot 1 ans T -G OB Ao oty FRHp A arbon ymothylated

anti body. 15(H73a0Mla¢ 5: Generation and isol ati on of

Fab- and Fc _cHwy ray - Synadi d Mab-i |
5Tba2 manoc! o 1%21%2121? %%3? %9"% ?}é ’r )SI,‘YSS%Hgﬁ‘?adga(‘ﬂd)caﬁ’oxmdhylated
(Palivi zumap(S1ABBORY AG  #2422260A) and Mab-1 | were

di gested w ai _ r at.ed 3
Shfgpan; o' bS5 AEIEL By B

(1EC) . In b 4 formil ation 20 buffers of _the

ant itm_axéi ﬁaogmmﬁﬁgﬁ'm—m&- ﬂlgﬂaéfsﬁ' Gelﬁég% @8&?8(1 HiEMes (see
) . 7. 4. us sephadex 1 .
F%fﬁﬁ%i‘@mriwﬁﬁﬁy@% iﬂ&m; Y ehafns o Ct-d iz glycosylation on H-
chain; Pyro-Glu = Amino acid sequence comprises a pyroglutamate, - Lys = one lysine is
missing in the amino acid sequence of the H-chain.

The detected masses match with the theoretically expected masses for
reduced/carboxymethylated H- and L-chain of an antibody with Mab-11 primary
sequence with one pyro-Glu and with one Lys missing in the H-chain. The H-chain is
mainly Go- and G; glycosylated, G, was found only to a minor extend.

Example 4: Immunological assessment of tolerance.
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concentration of 3-5 ng/m . Papain (Roche D agnostics)
was added to a final concentration of 0.0lng/nL.
After 2h incubation at 37C, the buffer was changed to
20mM L-Hi stidine pH 5.5 by I(J(?g ultrafiltration using
Am con U tra Centrifugal Filter’'25 Devices

br epd FAPRFLS Pl P 1 eppa R desea una (auipadh §ese Happnized i
twith( 10ql g/ reeombimbrst) Mab 1 & evioitsdfi ST 25050 oGRebja;lralgﬁll-HPA (Reheis).

' f
T TR N v —
é}’ ‘FOQ%llaIIOM aRgesceibedieloviensesgn mw-MFlsl 1 ftdrsywere measered in ELISA.

QeI MaBt1 llﬁﬁwlcaat@ﬁ‘kmrapﬁ@ dd]ﬁhl@&rﬁ%ﬁft’ ss(g’ufn@]1 ﬁ(ftéar gashmg,

W@b@&f%ﬁ%g}gd BB BRSO3 (4T AT Wer™H FUEe Vol VS A ahd 1:100 ditured
s@h heed silicaand bithbaed eix ohdon ogtdtal ShakthgBiddindbSdntidbdies detected

by DRl apPsioty s R B Beuineeh a Ty tion pesording the

penefesiuratsedviceact i ons were characteri zed by SDS-PAGE
under non-reducing 35 conditions as described in

B e S DAL
& (e

Rl aqnmﬂﬁna'ﬂal e %‘éﬁrﬂlﬁ&em# @mﬂlaémwewblf fo weynt an
iﬂﬁzﬁﬂn@&s@hse BXROPhBink@Mat 11 ¢fi@ir¥ ROT TAGS, 'Mé’éil’l ﬁfmstgeﬁic mice are

R L T e A R A A S —

rheumatoid arthritis. Both Mab-11 and Humra are |1gQd
anti bodies with identical or nearly identical prinmary
sequence in their Fc parts and constant Fab regions.

HP A s hEHM %n\e@itﬁneﬁﬂ bfakifl of !FQb-ZQIQd Fc—? aéﬁ?t{]% Pﬁﬁhﬂra,

aél wer e | nmuni zed
yna‘gas)a ald 0, bl ood was drawn by tall vain
puncture on days 7, 12 and 21, serumwas prepared, 10

and Bif nefbdibri3Rarkiitolcs HARKIE@SRa5EeD (PHlivEkhiSf, AMMFBAG

AR ol e Wl Ml T GeFTmd Fo

frrgmentgisolnted bydes exdhbagt civametogrphg (EM). Inrbrief,gh¢ Sorihblation

B B RS A 60 SIS it .

b&s@@%ﬁ?@h@ 5T M BoEM PEH Qtoplimng (dfmeamam Bigsienee)sind diluted to a

- dgariStion bfl3 St Pinfl, WW%DT@%%§§a§ Afled to a final

ecifi.cit 9r8f ant mraatlbodles in sera

of
Rffriatipht Pt teshatien a1 Sathefuiier was changed to
zﬁ)der-Hmldum PH 5 By lmDaWbaﬁlﬁﬂmﬂﬂﬁblr% Adféch I§il$ra Centnfugal Filter

neaé%ggﬁﬁ%lg ) o P R, e i s

é’@’ Hreparg ve IEEZ using a PL-
Fe&X paPas, Sy 4oond S@mm Batlymegliabs}or a Mono STM 5/50 GL column

(Amersham Biosciences) and a gradient of 50 mM 3-Morpholinpropanesulfonuic acid
(MOPS)(Applichem) pH 6.7 to 1 M Na-acetate in 50 mM MOPS, pH 7.0; or a gradient
of 10mM 2-(N-Morpholino) ethane sulfonic acid (MES) pH 6.0 to 10mM MES, 0.2 M
NaCl, pH 6.0, repectively.

Protein containing fractions were collected and buffer exchanged to 20 mM L~
Histidine, 140 mM NaCl, 0.01% Tween pH 5.5 by 10 kDa ultra-filtration (Amicon Ultra,
sec above).

The concentrated fractions were characterized by SDS-PAGE under non-reducing
conditions as described in example 3. The result is shown in Figure 9.
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Synagi s(r) (Palivizumab, ABBOIT AG #2422260A) is a
nmonocl onal humani zed 1gd3@ used for treatnent of RSV
i nfection. Fab and Fc fragnments of Humira, Mab-11 and
Synagi s were prepared and isolated as described in
exanple 5, and coated O N at RT"on maxi sorp plates
(Nunc) at 0.2 25 g/well. After washing, wells were

bl ocked with PBS/0.1% (v/v) Tween-20/0.1% (wv) BSA.
1: 100 diluted pools of sera of five transgenic and

f i ve Bxpmple §:feengration nhanti-ididtypig¢ aitibesiesr a wer e added
and i ncubated | h under orbital shaking. Binding of

ant i PRAiR® ela6athbDXBANCT AREkesHAIOLEIRUSvdssed £Pin
00 di tlI]ltl on according .t

PharrP en)...in. 1.1 he o
TR 8 Ao and by Piritibady @ £5pma isghpeyas Maty bl &ljmeigp is a TNF-
sperc?hgheﬁtaf)élﬁ'rcemt ldnal ﬁdamtuénm‘d%@g fc?ftreaﬁx!ie'ﬁé a?ﬂieﬁmeﬂoaisarthritis.

- -. FOl.,t.ne W - e. . .
B e-11 3R PR AP RS oo i 10Fontal  ebS ideaical primary
S EIRSt I gheithy paeslnd goubstdae Fab acpgienst $0 of cAHUMIRA @t enulsified

LT D e R i) r

e dheashkas drawp Ay kst vaip Rurdpre onglays &, 16F and e perngiayas prepared,

xPArdi-HUMIRA 8tefDW 6% S s & H9TEL IS A0 SIR FNIEER Hhs luk@1oP bapture by
ei t.her s of all arf]tl bqdi es .teste

Fab. and, 5 ﬁ{: part d
(33198 Femesiomp platey, wgtd,et%?n Wabparigmed by agtirmeusgilg@ (BD
Phammigenp ds désttibédabiova,Asshoomus figerd I;jlb both wiﬂcﬁ@\%ﬁ fapand
: t H . , er eas
GORBRL AN W BHels Bl WIDER BRSO, "o

ot her idiotypic antibodies tested was at background
| evel (Figure 13). 10 Therefore, it can be concl uded
that the animals transgenic for the human anti body

Vab- EddmpRun ARSessieh BRLI8ss 1IRADIBL P LRAITAMAA kYA a%%inst
%g(flnSt the variable, idiotype- specific parts of e

X igngibadies hody used for i nmunization. It has been
shown that the 1gGl transgenic mce presented here are

t ol eFaasedsdhd specifitBy bf &Giti-Hotrikaayibedips @sseerbf Humira-immunized

(W ; t ] .
CRIRD LR, B ISR el U o AT SRE B s
axamplasdmidiotmiy pemam fgG lewith idesticilrmnely idestmhpemary sequence in
tBeE FEphMehid ggngﬁﬁ{%,geg%gds the V region of the human

Il g@ nol ecul e used for challenge, whereas the Fc

regipn i.s ui,sitely | ed., This praqperty of the .
hum e e P abirim e, AP L Afei2d2 20040 haRiogoslpnal fumanized
Ig G adsethfolr erchtaeint HORSVhefettigh.d and efficient 20
generation of anti-idiotypic nonoclonal antibodies.

- 20paflaRh 7% fragments of Humira, Mab-11 and Synagis were prepared and isolated
as described in example 5, and coated O/N at RT on maxisorp plates (Nunc) at 0.2
pg/well. After washing, wells were blocked with PBS/0.1% (v/v) Tween-20/0.1% (w/v)
BSA. 1:100 diluted pools of sera of five transgenic and five wild-type mice immunized
with Humira were added and incubated 1h under orbital shaking,

Binding of antibodies detected by APK-labeled anti-mouse IgG (BD Pharmingen)
in 1:100 dilution according the manufacturer’s advice.

ELISA analysis revealed strong differences in the binding of sera antibodies to the
tested antigens,
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1. Use of a transgenic non-human animal for generating
anti-idiotypic antibodi es against an antibody of

i nterest, wherein said non-human animal is transgenic

for an exogenous antibody and;wherein the antibody of
interest has the sane isotype as the exogenous 5

anti bafitie wald-tPEaMiifl2 ' L & i
exogenoug ant [ body andﬁ% é?g%ﬂ%??igﬁ‘%‘%? g?lﬂlrﬁ%r%ég%p%ggre&%amm
FiRa i abr andl fireim et egital lysdibedies wstedt s gbeervade Shus, g imgnune
eaporxB elitited i thecw Al Tpelandhald iAEIRIdDrbdigniRRABEPAHSt constant
ant i hqd arid t he. anti hody of énterest are Ig[_G i

8?1‘%% ‘%?5%‘?’@?. 898 gplaripg dﬁ’S‘F%’F’ SEMS Apisrigeognition of either Fab and
Baparts afi ablt angibodientested dFigsreal@ai nst an anti body of

interest conprising: a) creating a non-human ani mal

Ur angoembGe! QF Mdb- ﬁxggrgé?ﬁﬁ RS 1 DREYi, 83 v I BHELNY 2 3 ust antibody
i Mmune response I n sal ransgentc f6A- RUNan ani fraP _
ER§RNS esainst thmifabrrseyofdfuming wie detectoh ovtbsas bivalingitoi Iwiza Fe and
Pib, 2l BE Bilts SR $th& 18RRI ARIYERSs ?e%tefd%gla%ﬁe&g&ﬁd MAYSvel (Figure

ti body, and c) generating antibodi es direct
ainst the idiotypic part of the antibody of
interest. 5. The nmethod according to claim4, wherein
t he Hedréfork, dtaap bt sescladbdi tﬁ@tah\@hﬂzi%asttfa%ﬂg&ic foﬁ ﬂ:ideafdnf@l antibody
= t . _The, net ho -
%@g& ? 3.1'(1 é}ugdt%o&q%g{l] me}g %Jrogge é&%@?rg}nﬁn&% BEULY g’%nvc?ﬂlgble’ idiotype-
wseifispayts ahide idietypisrantibodyyussfl fonimeneszatine hunan or
humani zed anti bodies. 7. The nethod according to any

one of the clains 4 to 6 wherein the exogenous
anti body and the antibody of interest are I1gG

antibodi gs. 8. hods uses substantially as

her e’? asog‘?egrsgoﬁgwgﬁ?titg‘:é Bs%gﬁﬁé%%gamwnw PFesppd Peisage fderant to the
261t omtibbdy eypiessgd exmegdnicallyL butSE@ﬁl f rehsT ibkaune kddpanse when

. AG.£120>. Met ho . generating., ..

g AT B 538956 MEL DS 95881 B! B
egrossg Isrexgkisivelyndige®d tewadls the ¥2egmon bF@iR human IgG1 molecule used
for challenge, whereas the Fc region is exquisitely ignored. This property of the human
anti-Abeta IgG1 transgenic mouse makes it an invaluable tool for the rapid and efficient
generation of anti-idiotypic monoclonal antibodies.
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<212> DNA <213> Honp sapi ens <400> 1 gcgccaccat
gaaacacctg tggttcttcc tcctgctggt ggcagctccc agat gggtcc
60 tgtcccaggt ggaattggtg gaaagcggcg gcggcct ggt
gcaaccgggc ggcagcctgc 120 gtctgagctg cgcggectcc
ggatttacct ttagcagcta tgcgatgég “tgggtgcgecc 180

¢cctgg gaagggtcta gagtgggtga geggtattaa tgcetgetggt
g%g%btactt 240 attatgctga ttctgttaag ggtcgtttta
ccatttcacg tgataattcg aaaaacaccc 300 tgtatctgca
aat gaacagc ctgcgtgcgg aagatacggc cgtgtattat tgcgcgegtg
Begse @aéa@g@qngsanthmm @tgglab&r gentayafing antigidiotyic antibodies against
bt hht@REG LT inkG8H0% 688 sArhondRAGMCIngdL] 10 %ﬁ’%ﬁaﬁl@g& an exogenous

gcac 480

tc ctcca. ccaagggccc atcggtcttc cccctg

aibody e'&‘ia’hafgab%% eﬁ%lfodg@g“gfg@&éfdﬁls SEGERELIRIIPLIJhe EXEROUS
a#tibgpdgt act 540 tccccgaacc ggtgacggtg tcgtggaact
caggcgccct gaccagcggc gtgcacacct 600 tcccggctgt

c t tc ctccotcag cagcgt.qat.g acegt 9
SohRSROASALdRRORHEL AEES B BeGORF B0 4RE R AR5y of
néesesh arpdeenaage daoroizad a@tbodaggt ggacaa gaaagt t gag
cccaaatctt gtgacaaaac tcacacatgc ccaccgtgcc 780

T a0fake haRdrding (FIAAE FUIRCABMEADALHAGENGhE £8eh5E:RRARBody and
éfca aca. 84 ccctcataat ct cccggacc cct gaggtta

SPRERYY Y 1y gEdgae I K8gaag 900 accct gaggt
caagttcaac tggtacgtgg acggcgtgga ggtgcataat gccaagacaa
AQG0metipddocgneating agt-adib 8o amtibodias §lai ke 60 ha@dy of interest
& h&gtc accgtcctgc 1020 accaggactg gctgaatggc
aaggagtaca agtgcaaggt ctccaacaaa gccctcccag 1080

ccc o araatjng g aaahvman enined fansgeoa fangpgorgemsaotbgbacca
cag o) ghffcthglahihm e GEGRREER s@fdcti:a%g%%gé n&ﬁﬂ&h%ﬁ&ﬁﬂlal against an
g aaggcttcta

ggga caggt cagcctgacc ‘tgcctggtca tcC
el ey e aditpdyagiered ey ysagedmimesadea
ekdbéhouaahiddagas cacgcctccc gtgcetggact ccgacggetc
cttcttcctc.tacagcaagce. 132 t caccgt gga, caa agq.

£ oo GE i AABEtIeT fireR AL b R P iR gp T bggibody of
ialggsst.ct gca caaccact ac acacagaaga gcctctccct gtctccgggt
aaat gagtgc 1440 cacggccggc aagcccccge tccccaggcet

¢ 0 Lot
AR A AR T MIBRRE R, R o B SRh Ri Bty ger o
isdae the agpidigapic safibodien <211> 715

6. The method according to claim 4 or 5 wherein the exogenous antibody and the
antibody of interest are human or humanized antibodies.

7. The method according to any one of the claims 4 to 6 wherein the exogenous antibody
and the antibody of interest are IgG antibodies.

8. Methods and uses substantially as herein before described especially with reference to
the foregoing examples

k&K



<212> DNA <213> Honp sapi ens

<400> -2 cgccaccatg

gtgttgcaga cccaggtctt catttctctg ttgctctgga tctctggtgce

60

agcctgtctc cgggcgaacg 120
cgagccagta tgttgatcgt acttatctgd cgtggtacca 180
gcagaaacca ggt caagcacsggeqbetakipaat ttatgge gcgagcagec
gt gcaactgg 240 ggtcccggcg cgttttagcg gctctggatc
s§achgatotfnaractetRgahe st t agcag 300

g

3 e

cgact tta.tt
SRR bhfraRidd

gtilycaz3isdb ctgtcttcat 420

t
k

c
€

:

C
49
>

BY9agAet safileag 715
i%%g?:@rt:f|0|m
| itial _ se
G CAESAN 2R
BRGoigBagyHeegFeNgaRadcgaeacRr
<212> DNA <213> Artific

28

<220>
uence:

cagcag att
Rt
cttcccgcca tctgatgagc
ag%}gaﬁ?tc t ggaactgcc tctgttgtgt gcctgctgaa 480
¢tttlat cccagagagg ccaaagtaca gtggaaggtg gataacgccc
crpat eaedr bt Qeri ARCECFCAg gagagt gt ca cagagcagga
gg;aa gac agcacctaca gcctcagcag 600

<210> 3 <211> 31
<223> Descri ption of
Gl. 115al for, prinmer for 5"end

ACEY CHOTE CCh iSO | ERICIAS6 >R 909 TCe
S g0 9ceasgctogeibicnc

ct acggggat atcgtgctga cccagagccc ggcgaccctg
t gcgaccct g agct gcagag

cct ggaacct

attctt ttcctcatac
1&gt acggt g

caccct gacg
g cagactacga gaaacacaaa gtctacgcct gcgaagtcac
cagggc ctgagctcgc ccgtcacaaa gagcttcaac

<212>

DNA

of

ELOPIPE BIHIFCCBEG PIREITAFCE dEAGTRIE LA GUCUR AT etgagtgcgce

RldcTBErckObasdio

attatgctga
- tgtatctgca
gtaagggtaa
gcaccctggt
cctectecaa
tcccegaacc
tceceggetygt
ccagcagett
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccgcggga
accaggactg
cceececatega
ccctgeecee
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea
cacggecggc

accccgtgta

ttctgttaag
aatgaacagc
tactcataag
gacggttagc
gagcacctct
ggtgacggtg
cctacagtecc
gggcacccag
gaaagttgag
actcctgggg
ctcccggacc
caagttcaac
dggagcagtac
gctgaatggce
gaaaaccatc

atcccgggat

tcccagegac

cacgcctccc
caagagcagg
caaccactac
aagcccccgc

Catacttccc

ggtcgtttta
ctgcgtygcgg
ccttatggtt
tcagcctcca
gggggcacag
tcgtggaact
tcaggactct
acctacatct
cccaaatett
ggaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagctgacca
atcgcecgtgg
gtgctggact
tggcagcagy
acacagaaga
tccecagget

aggcacccag

gr&hd gQ%tdéEi‘é{é’ g%?%iaﬂ:t%

acgt ggat cc tcatt

ccatttcacg
aagatacggc
atgttcgtta
ccaagggcecec
cagcectggg
caggcgeect
actccctcag
gcaacgtgaa
gtgacaaaac
tcttectett
catgcgtggt
acggcgtgga
accgtgtggt
agtgcaaggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggctc
ggaacgtctt
geetctoect

ctcggggtcg

catggaaata

tgataattcg
cgtgtattat
ttttgatgtt
atcggtcttc
ctgectggtc
gaccagcgge
cagcgtggtg
tcacaagccc
tcacacatgce
cccccecaaaa
ggtggacgtg
ggtgcataat
cagcgtectce
ctccaacaaa
ccgagaacca
cagcectgacce
caatgggcag
cttcttecte
ctcatgctece
gtctcegggt
cgcgaggaty

aagcacccag

Sias gg%gg@&;tgg%gg{ff%ﬂ%&t

aaaaacaccc
tgcgegegty
tggggccaag
cccctggeac
aaggactact
gtgcacacct
accgtgcect
agcaacacca
ccaccgtgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectgce
gceccteecag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc
gtgatgcaty
aaatgagtgce
cttggcacgt

cgcttecectg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380
1440
1500
1560



<210> 5 <211> 31

<223> Description of artificial
of the light chain of human

ct cgag gccgccacca
<212> DNA <213>

prinmer for 5 end
anti-Abeta 1gd <400> 5 - 3-
tggtgttgca g 31

<210> 6 <211> 29

ac

<212> DNA <213> Artificial
sequence:

<220>
K. 11Xhof or,

Agtificial <220> <223> Description of artificial 1562
sequence: K 11Bglrev, prinmer for 3" end of |ight

chain gof the human anti-Abeta | gGl <400> 6 acgt agat ct

¢ g%ba jet cccctgttg 29 <210> 7 <211> 27 <212> DNA

<218> pugificial <220> <223> Description of

aeii>f i gord sseamence: S5H2KP, PCR priner for heavy

QQ ;n ene of human anti-Abeta 1gd <400> 7 atgaattcac
@gﬁatcﬁ Gt Afca6s c%:éa Fe1 P78 1580 ectebd t BN ggtgc 60
Chicaeald opptafse haog G Eerttd g9ta
ctacggggat atcgtgctga cccagagcce ggcgaccctg agectgtctce cgggegaacg 120
tgcgaccctg agctgcagag cgagccagta tgttgatcgt acttatctgg cgtggtacca 180
gcagaaacca ggtcaagcac cgcgtctatt aatttatgge gcgagcagcc gtgcaactgg 240
ggtcccggceg cgttttageg gctctggatc cggcacggat tttaccctga ccattagcag 300
cctggaacct gaagactttg cgacttatta ttgccagcag atttattctt ttcctcatac 360
ctttggccag ggtacgaaag ttgaaattaa acgtacggtg gctgcaccat ctgrcttcat 420
cttcccgeca tctgatgage agttgaaatc tggaactgec tctgttgtgt gcoctgetgaa 480
taacttctat cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg 540
taactcccag gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag 600
caccctgacg ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac 660
ccatcagggc ctgagctcge ccgtcacaaa gagcttcaac aggggagagt gttag 715
<210> 3

<211> 31

<212> DNA

<213> Artificial

<220> .
<223> Description of artificial sequence: Gl.1l1Ssalfor, primer for 5 end

of the heavy chain of human anti-Abeta IgGl

<400> 3

acgtgtcgac gccgccacca tgaaacacct g 31

<210> 4

<211> 28

<212> DNA

<213> Artificial

<220>
<223> description of artificial sequence: Gl.11Bamrev, primer for 3'

end of heavy chain of human anti-Abeta 1gGl

<400> 4

acgtggatcc tcatttaccc ggagacag 28

<210> 5

<211> 31

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: K.llxhofor, primer for 5' end

of the light chain of human anti-Abeta IgGl
<400> 5



<223> Description of artificial sequence: Gl.0501, PCR
primer for heavy chain gene of human anti-Abeta |gQd
<400> 8 tgtactcctt gccattcagc 20 <210> 9 <211> 27
<212> DNA <213> Artificial <2%c;:)r> <223> Description
of artificial sequence: 5H2KP, "PCR pri ner fgor l'i ght

' l-AQeta 1gd <400> at gaattcac
SS?‘E‘{%E? ?Cg%f;%ggg%zq?%tt?%gé 10 <211> 20 <212> DNA 31
<213> Artificial <220> <223> Description of
ég ?;fl jal sequence: K 44, PCR primer for light chain
gene ohyAuman anti-Abeta |1 gd@ <400> 10 gctcatcaga

kggggetaidi2tal

<220>
<223> Description of artificial sequence: K.11lBglrev, primer for 3' end
of Tight chain of the human anti-Abeta IgGl

<400> 6
acgtagatct ctaacactct cccctgttyg 29

<210> 7

<211> 27

<212> DNA

<213> Artificial

<220>
- <223> Description of artificial sequence: 3H2KP, PCR primer for heavy
chain gene of human anti-Abeta IgGl

<400> 7
atgaattcac agtttcactt ctgcacc 27

<210> 8§

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: G1.0501, PCR primer for heavy
chain gene of human anti-Abeta IgGl

<400> 8
tgtactcctt gccattcage 20

<210> 9

<211> 27

<212> DNA

<213> Artifictial

<220>
<223> bescription of artificial sequence: 5H2KP, PCR primer for light
chain gene of human anti-Abeta IgGl

<400> 9
atgaattcac agtttcactt ctgcacc 27
<210> 10
<211> 20
<212> DNA
<213> Artificial
- <220>

<223> Description of artificial sequence: K.44, PCR primer for light
chain gene of human anti-Abeta IgGl

<400> 10
gctcatcaga tggcgggaag 20



