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-1 IN VIVO MODEL FOR | MMUNOCOVPARABI LI TY The present
invention relates to an in vivo nodel useful for
assessment of the relative inmunogenicity of
different preparations of an anti body-based
therapeutic or diagnostic. Inﬁunogen|0|ty i s conpared
by a nmethod conprising the steps of a) creating a
non- human ani mal, which is transgenic for an antibody,
b) contacting said transgenic 5 non-human animal wth
an exogenous BhtMIVedylOnEEr IR JAMUNOXOYEABABIRNTY body
is a standard preparation of the transgenic anti body
of (a) or a variant thereof, and c) determning the.
i mmune response of the transgeni c non-human ani ma
elicited by the exogenous anti body of (b). 10
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f bodlcgzgﬁs ﬂ%c%ﬂal%hb&%h%er ﬁ@%ﬁﬁaﬁﬁﬂsrﬁ “}‘ﬁ g ggcgqe yIiMEN1988.
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1994 6 SupplA p. 29A-33A; discussion 51A-54A; Faulds, D. and E.M. Sorkin, Abciximab
(c7E3 Fab). A review of its pharmacology and therapeutic potential in ischaemic heart
disease. Drugs, 1994. 48(4): p. 583-98; Huston, ].S. and A.]. George, Engineered antibodies
take center stage. Hum Antibodies, 2001. 10(3-4): p. 127-42], an indication that
acceptance of the therapeutic as well as commercial potential of therapeutic antibodies by

the pharmaceutical industry was initially slow. Technical challenges associated with the
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| ar ge- scal e manuf acture of biotherapeutic agents,

early disappointnents in the treatnent of cancer, as
wel | as concerns about inmune reactions agai nst the
therapeutic agent arising in humans |argely explain
t he del ayed expansi on of theseZnovel t her apeutic
agents Many of the early chall enges assom ated w
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Most therapeutic proteins induce an immune response when administered to

patients [Ryff, ].C. and H. Schellekens, Immunogenicity of rDNA-derived pharmaceuticals.
Trends Pharmacol Sci, 2002. 23(6): p. 254-6], and therapeutic antibodies are no
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35 Most therapeutic proteins induce an i nmune response
when adm ni stered to patients [Ryff, J.C. and H

Schel | ekens, | nmunogenicity of rDNA-derived
pharmaceutlcals Trends Pharmacol Sci, 2002. 23(6):

p. 254-6], and therapeutic antfbodies are no -3
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provided by in vivo animal systems.
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frequency and the pol ynorphic nature of the VHC
necessitating the investigation of |[|arge nunbers of
donors with different MHC genotype to arrive at
statistically neaningful results. Mst inportantly,
nmore subtle changes excl udi ng-$rimary but i nvol ving a
protein's tertiary structure cannot be nonitored in
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assessnent of therapeutic 20 anti bodi es. The present
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st andar d. tlbod ar .
ARSI 5 NaghSRALELAP GBI U following seps:
mmmgfamondm:eamm whigh is élaasgenis for a standard antibody,

b) contacting said transgenic non-human animal with an exogenous antibody, whereby
said exogenous antibody is a variant of the transgenic standard antibody, and
¢) determining the immune response of the transgenic non-human animal elicited by the

exogenous antibody of (b}.
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i mmunogeni city of an exogenous anti body conprising the
follow ng steps: 30 a) creating a non-human ani nal ,
which is transgenic for a standard anti body, b)
contacting said transgeni c non-human aninmal with an
exogenous antibody, whereby sai-d exogenous antibody
is a variant of the transgenic standard anti bod

c) déte praganony antiodymmenks 3 Bsppseic Tubpde Href ﬁr@g Fheexogenous
S TRNh@&Rh B nfinil be @h@dérfcfiﬁtzb&i@ﬂ@@@ﬁﬁf@&ﬁl&,@ﬁ&ansgewc
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ahititeatly a@hiﬁ&ﬁhébtﬁi’n@rﬁ amh]oﬁﬂabetﬂ: péptidelondyaridvs lthereof The most

refe t he L ran: '
Br R GruBan S gafiR e R B BB fo s desrpsd m
dattail o the patent Wygplicatndr W@i 93/@W6ﬁswh1t;]h & heravaih faly mgprporated as
bata,peptide or a variant thereof. The nost 5
pre erred antrbody is a variant of anti-Abeta IgG The
anti - Abeta | is described in etail in the patent
app| Pederei t%tﬁrewgerrre?@e Whog is § umming rmappsyt or chimeric
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annﬂmmwlmel igmgnaenal r&fﬂrﬂah' therpn-hymep apigepl is a rodent

RO RUTBSLARE AR is a manmal . More preferably, the
non-human aninmal is a rodent such as a nopuse or a

rat., 15 The, term,"st. ard anti bod as_ use rein
ot e Bt B RO T Ao LT ot FgaY Bbdbrated under
deﬁwhdtdoﬁdﬂr,onwm&h sevey esarasckanwhdiadontadged compstsca fof
r Jtative or qualrtatrve val ue. The

%ﬁﬁﬁ%ﬁrnéwgﬁm“&yﬁﬁ%t.body variant" as used herein
refers to an antibody that differs in structural
char Zbe tarinsvariant” phnsibegnraians nastsehbereinfeters foapjaghbody that
Qlfredd B B9l cﬁ%%ﬁ&tﬁ:@ Shé pRIPaAtiDh andirdd) f(ﬁﬁ{dlﬁﬂﬁ)\{ or skbRige

structural variants %% rise @rratron of th £
CPRHEPYS %@édﬁ&é?{d oglg esiyciyral Vaapts Pay, E?IBPBSG variation o
the im0l Q{tﬁderti‘dﬂfra ﬂftsﬁl strugiuyrﬁ(d).ﬁydoafmmuand changes),

0 _acl

{}F%sérfaﬁpa Iang Ig]%u&?%lgﬁg 1g?aélons ofaming,acids 5. P'l:llij{hep §ttuctural variations are
i.atadterrctin@interedumsdin votsruCWLMA YL, WW), dUnwerCélgomers and larger

' rs and | arger aggregates. 25 Factors with
9%?%%%%e i nfluence on relative immunogenic properties

may conprise structural aIteratrons of drug
subs Fagiers withapastibletinirence ap ielatedanymeeeyf PH?ﬁeﬁ%fﬁ {1aay gpmprise

HriSu Rl Gk s EonsGF AR dubStdha, fdritfuidtRa] m@flﬁ}tﬂzls hf@eqania@ants of

i.n the i ni.ci bet weep. nat |
drug produ%?par%cular 1In erast ate di &erences in the immunogenicity between native

~ protein and structural variants which might arise from changes in downstream

processing, storage, formulation and handling [Sharma, V.K. and D.S. Kalonia,
Temperature- and pH-induced mu?tiple partially unfolded states of recombinant human
interferon-alpha2a: possible implications in protein stability. Pharm Res, 2003. 20(11): p.
1721-9; Chirino, A.J. and A. Mire-Sluis, Characterizing biological products and assessing
comparability following manufacturing changes. Nat Biotechnol, 2004. 22(11): p. 1383-91].
These variations comprise alternations in primary structure like exchange of amino acids,

glycosylation variants and chemical modifications like acetylation, asparagine-
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protein and structural variants which mght arise from
changes in downstream processing, storage,

formul ati on and handling [Sharnma, V.K. and D.S.

Kal oni a, 30 Tenperature- and pH i nduced nultiple
partially unfol ded states of réconbi nant hunman

i nterferon-al pha2a: possible inplications in protein
deabidriions méhmnin, Retdin2 00 8ypophan oxigationjprothe: chemical

hu éﬂlﬁﬁeaﬂonfcaﬁsedgﬂr‘*oﬁnsﬂhE@oﬂMv@ or %}ﬁrsﬁ&tseé}dcﬁjiﬂ?ﬂs or impurities

0gl ca assessl| ng ar ab

ﬁ«@qmtbq\pwgmnedrmm@t:@dﬂﬁ@tléﬁ@ﬁgleossr\ﬁt i ’e’éﬁfmﬁme derppidation
$%drb) antlen pR&3tibh on CIEMMH@moaztmzmsBmmnemsmos Mamula, M.J.,
altecnations in str cture. |ike exchan to sel

A mosoral posg g R i e TS G R Qs foself
pRddifis. I:Bioﬂ Qhsml 1999. Mﬁg@t p.tZZBh], 7a3panasdi. Tiget-ab, Comparison between

2@&%? d 5 che CIHI}Q uCedlgxﬁSd%l!lg’I %@?VEG r%%ﬁ%@%@gl 18(10): p.

IOﬂ or ot enlc I catl ons cad
flar5-bhstritber, Joi dalmeveérpmenmfnn@kqd@s@ wm(@ﬁeﬁ?ééﬁwsy ion sites

gW&B#anﬁﬁt hMhd %@SPQ%EE&' ®b0 tﬁs(%@@)ﬁﬁ 434-7; Mimura, Y., et al.,

erivatizatlons

ol spreheo el I i Topeua i Agh | Bl e 2001
W@p be£3839517; Ghidhk-Haeak, KRADS:al. Mamagea pnMestg obtwetH2-1Ed-

Isoa art 0S transl |catLon
fffsrrgc&éreg fﬁ.%ﬁﬂfﬁ%@ﬂfb’e %@5% e gtelfo“m SPBYSET fya virpl glycoprotein.
Biainuaol 1p98L98H(4) 213745%2&37 Bho@232 M, Sherﬁb tBasqhaEit'RT Ewidence for

‘#le Cfnvo %%[ s@xdﬁ%%ﬁér}@wﬁﬂd%g lﬁ&&g e@%ﬁ (é?ag%f‘elaxm
mduc@ﬂl&%c&d ca@lm@endatyo@locbm@tw 20@%¢>/éayd;§r%€ﬁ}f9) 76-85;

ree g %ﬁﬁ antatpﬁa ﬂn@ﬁ&k ac Sﬁghag P REYLAL | Wersl dsBd ze@ Bmdanon of

unan ﬁ% %990 335
immupogaul Cimppirs Péfecaaw it e ‘o8 BEhar i b
IPE&RITAMRSBi6f M8 Q998 8oy ; 75 T)ars0es; BlukhashEMdiengl., ChnBiatkon between

R e g che il i SRR ] BV PO B . AR 180100

nem 60 )c S@dndpiytan e tihy sthuf-fues wmtan sl cay aiise fon estade dpconsequence

AL R PRI

mra@dcmlmrcusulﬁae br e@amblnng "boie6 intERBe @#@rrﬁovalﬁnt
o%ﬂ C’%ﬁ@c@nei‘sr\mﬂhﬁrlﬁ‘lgﬂf s%@@éﬂc@fﬂeﬁﬁ@hl Wi’@ioch@h&talel P28tein can be
re axin_ 15 |nduce atal yz
SneragsioomstapreonibRTal ressopyrt R)g‘& 0% @%@‘(% bﬂ?‘@?é‘“@%‘”‘gan‘c
G &t Eﬁhﬁrrlha, \ﬁgamd B.SL KalGhiaWI dupeSinghahd pH _inbiadeti amatigle partially
e
Radhlicy. Bhaim Regd 2000 36( 1Mx\p. 17225%; Mermed: 5; ng:hws Nogdey The thermal

| ?%lbl%ty of i W@gﬂ%gz& B@%{%}%{hndl g?%aﬁtbﬁ‘%é&ﬁﬂl@??nnmg gratem Biophys

2990. 786%) 19)394p4042®m1r:«4$l Bo¥ al é@@aﬁ@a?ryplg%ﬁpmﬁﬁ%ﬁv induce

?EIO?}EJ&UCEON ﬂﬁin%'i'r%apﬁﬂ %fbﬁ@ooﬁ%aﬂoﬂﬁéléﬁ C&llsd$ an FegammaRIl
con uence .no |fjca I ONns

S nae e o T prigtionlPt € BTeib B st Birle PHPPE TR o0k
Ih &mﬂwmﬁm Aﬂnaﬂeﬁmdmsmagazn@ b! ﬁcizimdﬁélniﬂtg&?e),&’ Tort al,

A REFD &R ol ReRtHoral MARP e P o ORI Ranth ofenss.

Bmchémtsuﬁrdl\fmst) 203 aRda): b’yR%e@ﬁ;rQICECéMPegéal Jhbdmftured siate

on|a Te

[ an
L3P HBURET 7 Al Strngiral yagatipnag qtf)];ugher order hﬁe ;ﬂternatlve inter-domain
constructs (VL/VL, VH/VH), dimers, oligomers and larger aggregates can be formed by

covalent intermolecular crosslinking, induced for instance by oxidative stress, and/or the

Eggt.frtnaﬂtre @ﬁgﬁ{oné H%Q?a‘tz?@ i ctaha;QEcgs%He Qfﬁ@@l@ll\l\ﬁfﬂt]ﬁd 2006 Mar

presence of excipients or impurities with the potential to induce intermolecular
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unfol ded states of reconbi nant human
i nterferon-al pha2a: possible inplications in protein
stability. Pharm Res, 2003.20(11): p. 1721-9; Verneer,

AW and W Norde, The thermal stability of

i mrunogl obul i n: unfol di ng and-dggregation of a

mul ti-domain protein. Biophys J, 2000. 78(1): p.

gouslinging. Rimers] aligomars anddargir aggresiarrancalibie dxacdiygipn-covalent

&Em%&é@ﬂar@@e&%tﬁ&s ﬁ)Pﬁl@taHE@Q%@héeq{ierch QFTRRAABA of non-native

pher al npnonuc r ce an FcgamaRl
%@ﬁtmﬁé&éﬁiﬂé‘mn ?rntﬁpi?@a%tmﬁgl fg PTENE5S B
vi cious cycle maintaining B cell hyperactivity in

SLE Oﬁ@pbcﬁlh aiteneidiase Ia.%@ﬂ%gﬁégéﬂe) bedausedi 1K relvititivielepitape
atra%tercllstlcg in ctldlénltl L IEN br!rrpa 10%% cﬁ%oée\s( VITMCl‘%re %5591? It(?ﬂl%tease the

&3 AT Heub:
Bnumhegq:rs@tnpf(vp,bgl@)the@p@@m p@@t(em;XBrapn, & 25611 ﬁgrfoteRe@gregates seem
Iph
?:g?nl%}ie %Jmle am‘?t t s fﬁz B h pse EmB?‘df‘éﬁerfemn alpha

e Co
W/mor@ql@qn tAgEeringrce. Bhar 1;03]9 1472-8; Hochuli,

8t, 'IM@HE@h zﬁ{ﬁhh@geh@i?ﬁ téahmngbmﬁar@h Intgekﬁl -@ph£2a flritederon

| nt L?:%a f70a§ é}%gttlg%m}? F]U%Jﬁ%‘@&fﬁ; characterization

: ﬁﬂd/ Mlﬂnhogeﬁkﬁ)r mﬂzté:b t;)paﬁnd:ﬁmsw’wl toktantnide nfidegeded wrombinant

t t t f :
ﬂ%a% 91%9 tfr.p dn %hgﬁ%utr) iz m‘;’lggseﬁﬁﬁ [96:%%@121) égf? -2 ?Sf%%?egat% eformatlon
1sdqn@mdbé>c@mnote¢ by ferssstamdeierposuni tedight pbvsz freqss (shplging or

I nt eg a-‘?‘ggda tLdurs o §e9rnbs%01fa &EQCIQMV uHaer &@Mﬁﬂd&@ﬁlpera’cures

ar. 1nteractions nst

epbissgpBiRpatsthanglingef dsus B¥0dhl61ﬁ (R]é)fsifg]; e*gzﬁ’V&PﬁueWstfem

Blati6n hRS BB in BREdhediRN Snti IPHahe. JV0E faT Y1, 289(1-2):1-
g ture Cg;? S eC| al interest are |larger aggregates

SHAIPnsETR) r epet i ti ve epitope 5 characteristics,
in addition to conformational changes, which are known
t o i The ease itnneincirasponsf enitgidtherapf rafers toary responsgpefithe gnmune

SPG&T?]CCPEE‘! érE{gy%Hﬂ 1f%u1usei'i1dﬁhﬁr§ aﬁﬁgﬁw% gt n?éélleﬁleéﬁﬁzﬂ‘ immunity,

aranet e l'uenci ng
@mlrammgbmcelutp&ﬁrmeu nt erf eron al pha (IFN-al pha) in
normal and transgenic mce. Pharm Res, 1997. 14(10):

P. 14’K@t¢§m ‘e Bpduitic anfibody? Bt 8§t Hefdin +dRTH BOYRIDNELIbYA] antibody
eval uation of, interferon-al E Tlllh

Wﬁfcgrrfl@f use HCVF%WE’HE }ﬁégay agnf?sg %Bqasel ﬁt erapeutic

ﬁiﬁbcﬁﬂz mzi‘j&frrmitibﬁdy Prodatedithy. anyShirmaltas irainune response to an antigen.

sharaclesL gatl e %ﬂ&@% IBSGHL cthivole bUREIAy o
imotes. {Ide dher apquitia gbtlb@]’yanm an egmbgdmgoduced by genetic engineering.
Betitabid m%ﬁl%as 20061 krB9RL R 9L £+, O SRALE Qﬁpl BB HRQDHLAdIDsct GA,
ronoted by for instance posure to lcld’é {} ysi cal
Wé§<§m@£%éﬂé il ghegppeutig iﬂftifhoﬁéj)de‘éﬁ%@f%%fﬁ E Plﬂgﬂwwgw 2003 Oct:
B@')QBAMGSUU S’I'éfér@ﬂ? e ﬂﬁ%];%luhy anlitstely i€4 Bvab@antibody, a humanized

at ur 15 or. i nappropriate handling of drug
%&t%a i lbg%ﬁfess) (Mang, W Protein

aggr egation and its inhibition in biopharmaceutics.
| nt Theheesent i2@050d Anti8t pro8des b-2ythad f@@ssessing the

ﬁﬁl‘hﬁhbg&ﬁ ﬂ‘%lﬁwf a tﬁ&g]%&ﬁirc%tlbw Eﬁnﬁﬁ% ﬁﬁzqfoll@vﬁng §t%?

ereln re ers t'o an SySt
a)ncraﬁtnggeemﬂrbhgwmnwl Whrféu i Ry eria foctRRdarbylide
BRI mABHiA 8 trA¥BEHi¢ ¥on-human animal with the therapeutic ant1body wherein
the therapeutic antibody is a variant of the standard antibody,
c) collecting the sera of the immunized transgenic animal,

d) measuring the antibodies in the sera directed against the therapeutic antibody.
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20 and i mmunol ogi cal tolerance. The term "t herapeutic
anti body" as used herein refers to a nonocl ona
anti body which naybe used in treatnment, therapy and
di agnosi s of disease. The therapeutic antibody may an
anti body produced by any ani maB-as i mmune response to
an antigen. Preferably, the therapeutic antibody is _
pr odlisechtipdis modhe séra divected pgaisist Hesherapansicantibodyoss antibodies
. . e "

ek e R A S
wrtdwdyin the art, i.e. phage display (Brekke OH and
Loset GA, New technol ogies in therapeutic antibody
diXeMgﬂ%BﬂQ Eor%ﬂéducgmé @trfﬁh@értﬁ@ﬁ@n—lr&%h;ﬁ a@l‘h%l_agégal known in the art.

4- 50. refera , e r apeu i nti is
Rl b A Le4n a5 @&Hglaﬁgﬁﬂg%@mgﬁm%l Bk ledi
Bhahipubding tBOmbhe: quiteget labnsesotyinsanubili 2o Editiond 19 HeCeld Spring
gﬁﬁﬂpg‘£q£ugs§g§sing the inmunoconparability of a

AP AntThody, conprising the fol | owing steps:
a) creating a non-human_ani mal which is _transgenic for
a st Aheienpdessianiohduyentibydy wmthetaniggnis apa-humanaganplanay be
DARGAKARE: ffHuEBle. PHdrdtabipant BasraRRpmMldfehamtibbagi cohanetive.
the therapeutic antibody is a variant of the standard
anti body,. 35 ¢) collecting the sera of.,the i ni zed .
tr an%dggrmdé %‘Hﬁﬁﬁ’?ﬁﬁlf}g iy 1 FESRGPTAREE WA KBS B Phfi R guitabl
setivdds feekatpla Galsrs furtle mdkodseut befoand irhidagtow E8&Thse D.

ARbbaBn A b Fod i AOAR G HEaPIR REbehfRorig iesr

transgenic ani mal as an i nmune response agai nst the
therapeutic antibody. Methods for producing a
transgeni ¢ non-human ani mal are well known in the art.

S SURLARrEE! scaf BvienBon %dlht;é’!&@?.ﬁmﬁ—hurﬁﬁﬂﬂﬁﬁﬁl @#hsgenic for a
I.pul.ati n

R, stantjni F. & Lacy E..Mn t he nouse
A8 A0 Ab 1 RIS 355 S in B LREER U P TR
%g‘?ig@lds aﬂﬁbbd;lr’]wlh@biﬁrthé @:tqgeﬁ’dsmﬁb&ﬂl}eis e)vplﬁaftsoifdre tgfnsgdméc
nt 4 n, the.transgeni ¢ _non- ani mal may be
g‘&ﬂ ﬁ?ﬁ?‘%’?ﬂg’ B‘iﬁfﬁf?@& Sg%ﬂg.rapﬁlrl@ Eé#{[é%:a% t he expression
of the antibody is constitutive. 10 Met hods for
asse$he trgl_lstghra'c hnﬂmm@@ma@a@b@amqmm% apignal. [fde preferred
ﬁé{l—#&lﬁﬁﬁ%ﬂhﬁ%lei@? AR dMiose %&ferﬂﬁﬁﬁé SorEkh@An ohimhdl e rodent

S may ound 1.n_Harlow E." & Lane D. .
shiap 8 r@ise opa rapyetogs for gD 3 g PR bapan pgimal are well
kies b thahar ?ﬁ&b}e REBSEs aféw.ﬁ.tihe{dgaﬁ ., Blteaeingfoasm nCostantini F. &

nv on relates to a non- n_animal t W C
Ly FE Marig G s aa O B e AR R g 1954)-Cold
Bfreéng Hhebor LebdramuynBgeni city of an exogenous anti body
wherei n the exogenous antibody is a variant of the

T angAalds foxsa%%y%g%&e%&ﬁmd&spoﬂg%@ LROLM Rhon in the art. A
t herapeuti c anti %. )
suitable method is for example ELISA; further methods may be found in Harlow E. &

Lane D. Antibodies. A laboratory manual. (1988) Cold Spring Harbor Laboratory Press.

The exogenous antibody n_lay be a therapeutic antibody. Preferably, the exogenic
antibody is a human, humanized or chimeric antibody. More preferably, the transgenic
antiBody is an immunoglobulin gamma (IgG). Even more preferably, the antibody is the
antibody against the human amyloid beta peptide or a structural variant thereof. The
most preferred antibody is a variant of anti-Abeta IgG. The anti-Abeta IgG is described in
detail in the patent application WO 03/070760 which is herewith fully incorporated as

reference.



The transgeni ¢ non- human ani mal may be any non-human
animal . The preferred non-human animal is a mammal .
More preferably, the non-human animal is a rodent 20
such as a nouse or a rat. Methods for producing a

transgeni ¢ non- human ani mal ar@ -well known in the
art. Suitable nethods are i.e._in ggn B., Beddlngtg
R, Boeferablyithe trensgenicsagard ann’aﬁ%@ﬁ PRRE, RyFBanpRd chimeric

SARR Y. Mdrk ﬁl@ﬁe&ﬁﬂ e fHEAINY élhc arfitshd gg‘i’d dnl 1ﬁﬁnlﬁﬂ(%%ul1n§@hﬂna (IgG).

Then P er g%gagmg @;zglt LSS Sinlr L0000 o A1 885! Nbera

Papid. H‘Bbhﬁsﬂ’[ﬁ&ﬁ&ﬁdd astifcly iexatabea B4G.SA; furt her

nmet hods maybe found in Harlow E. & Lane D. Anti bodi es.

A | abpratory nmany r

L abor B gl SRR et AR iR gl D bl ccome better

deiapod by cefarencdrodhe spEr:@f: exanplys, whirh 8@&@@]@#@ herein for purpose

%@ fReHYod @111%111;1?2{@ Dot HAFRIH £80e RhitGld didsh SthaRkibdQRYified, in
Mor e pre er a y the transgenic antibody is an

iCATPRAHEN Yih %‘@ﬁWﬁ%ﬁ&Eﬁ%. Even nore preferably, the

anti body |s the 30 anti body agai nst the hunman anyl oi d

beta peptide or a structural variant thereof. The

nost preferred antibody is a variant of anti-Abeta

IgG The anti-Abeta 1gGis described in detail in the

pat ent application WO 03/070760 which is herewith

fully incorporated as reference. -9 Preferably, the

transgeni c standard anti body is a human, humani zed or

chinmeric antibody. Mre preferably, the transgenic

anti body is an inmunogl obulin gamma (1gG. Even nore

preferably, the antibody is the antibody agai nst the

human anyl oid beta peptide. The nost preferred

anti body is anti-Abeta 1gG 5 Having now generally

described this invention, the same will become better
understood by reference to the specific exanples,
whi ch are included herein for purpose of illustration

only and are not intended to be limting unless

ot herwi se specified, in connection with the foll ow ng
figures. -10 Figures: Figure 1 shows the entire coding
sequence of the human Ig yl gene specific for human
A(3 as cloned into the expression vector pHSE3' for
transgeni c expression. The position and the name of
the prinmers used in PCR anplification are displ ayed
above or 5 below the correspondi ng sequence. The Stop
codon is shown in bold. Figure 2 shows the entire
codi ng sequence of the human I g x gene specific for
human A(3 as cloned into the expression vector pHSES
for transgenic expression. The position and the nane
of the priners used in PCR anplification are displayed
above or
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bel ow t he correspondi ng sequence. The Stop codon is

shown in bold. io Figure 3 shows a graphi cal
representation of the serum analysis of transgenic

m ce. Sandwi ch ELI SA specific for human kappa |ight

chai n and human ganma heavy chHitn was perforned. MS:
mouse serum hlgQ@: reconbi nant human i nmunogl obul i n

of @Haomma: 1 i sotype. F 2F. founder nouse 2F. Neg:
PCR-negative littermate control. Tg SM+: transgenic
MOUS @; gﬁM" 1 sh-gg.rs H}@ent{ré Mﬂigﬁgﬁed@ 'éﬁﬁle?ﬁ@han-ﬁg an ggmpeaﬁc for

m ce ress anti %ﬁ% )fl\n hin't 5 The
s clnngé a@o&h%ﬁ@mﬂan a?cafpfrﬁ B SPESER TP
ghﬁuaﬁ 505 GFBRAmCQl? tﬁafpmha@ylts@i mmmmpufaaum sreidispl@Babove or

Fl uorescence i vat ed ey | ral

F’IGEYCF € FVWH%@P%?%F%‘FT 3}?‘? %tf’ Oannlg; Orv‘glnsn gbg)E(?c m ce
were stained with antibodies speC| fic for B-cells,
T-C e[Fig&reamdxoTvshhdt peire aoding bdquerrceof thethwmian IgKcgeng speciffs for

%1' %ﬂ' fArgffyl on%ﬂ rtﬁ@@)ﬁges%gnggét&%ﬁms}i_’:y PRNLEYESic expression. The

1 oNn S pe, a tr.ans
@a pitibe and| éteé@m?di)f thg PWP@tuy%s?em@QReamgj fiqafign §€ee’-ﬂ?13i‘1‘5’na above or

“EER)%‘V‘thgh&‘r'és?oﬁdﬁ@@é’éﬁxeﬁcegTB@Stbﬁabddrﬁ@lﬁla@anhﬂidldm of the
anti-KLH anti body titer in vvlldtype (W) and

f,\érag%gg%g%é ) g?jqfcl‘ﬁca}](mgr%sﬁn%ﬁ gglsaqg[vsﬁ &ﬁrgﬁx?sgemc mice.

Kdndwioh IELISIAHpanﬁC Bodyniant leppa h@‘ttehzﬁﬁ and bgg@ggamma heavy chain
T ] o
R{%@gﬁ%ﬁ ?n M gloll_fg Pe?l?l% ﬁfg?l 1%501‘1:16&1%1! tﬂnﬁs}ipi‘%‘mﬂhﬁ&lma {

ows a_gr aphi cal
rgemma’s]emdﬂapt cFrﬁFofO@IdtﬂI mipu 2BANEE PhRsnegdtive i mat control. Tg

@I\ég traLE?e%?%ﬁBi{{fé GV efg’mﬁi ﬂriﬂ@éﬁ@ﬁl@uyﬂ NI+ DR nkgeRRimice express

ant On days 7, 12, 21 and
hitlpﬁ Fﬁhefﬁr?%‘?’gleﬁ\‘@?e measured. Tr ansgeni c

m ce gener ate a_response agai nst HUM RA. 30 Figure 7

sh owszz‘fra@ sHoeed d.g‘rhﬂﬁcﬂlﬂfplﬂahmgbﬂ nfsth@sa@gsnmﬁu #§ lymphocyte
ecul ar we ar | Ghod

NEBPGPUAE R th‘&{zs (@B??fcencec% nd I\{?(?%)erl} s Olgn %91 ?glqbr e

\Wanpharyted Goor wildgpe and tren&gemlh ouceseare plgimed Wﬂ:h mtigadies gpecific for

?1 ae\li%),f. %ﬂ% :%?18 I?Ia%gﬁerqg RA%%IQE 9}951%5&% TQEeﬂé\)N(')\/ﬁghlﬁlcarmcﬁfﬁ@&ites

t
proostiravers sab RSO Wik-DRE ARG DIEst SaugrgRmice can b

B1/BIltieSRSnRAGE of Mabi | and
?S%?a?ﬁ?‘?‘@?ed b g(RA— Mabl 1) on 4-12 %

B T Ge d -
c'ofid. e S hives Garnca pehsniigh §F i A A6, Wer in

b ‘W'BI amhcrafsgdé (185 pmideyWild-tyfe an‘eidmmgq!mc{: m)qeaffgg
Iva €T
dg%l}{{}%ﬁ%A %ﬁa Ribdon @gec O n'%ﬁy'?' églﬁ'g,a',lr% gﬁﬂQ@LI(I %ﬁﬂl%ey tiérs were

Wass- regi on
HMAmés'Erap@klclmmB)reSp@Ui Slalslsﬁ @ﬁﬁ%ﬁpéfm%'é@?f\/@dl{é glenge
cal cul at ed nasses see Table 3. Figure 11 shows a
graphisal ? sﬁc?&@z?‘ £AbRichIG8pREenddioh olVRkxi-HIUMIR&tiert in transgenic

I
V}nnlcg ran sgemc mice were immunized with the human IgG1 antibody HUMIRA on day

0. On days 7, 12, 21 and 35, serum anti-HUMIRA titers were measured. Transgenic mice

30

__generate a response against HUMIRA.

Figure 7 shows Size Exclusion Chromatograms (SEC) of A) molecular weight
standard B) Mab11 placebo and C) Mab11. Equipment, working conditions and

procedure were as described in the method section.
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to and transgenic (TG animals. WId-type and
transgenic mce were imuni zed with native Mab-11 on
day 0. On day 7, 12, 21 and 35, anti-Mb-11 anti body
titers were assessed. Transgenic mice are tolerant to
Mab- 11 chal | enge. Figure 12 shdws a graphi cal

representation of anti-RA Mab-11 titers (RA
r eduBigdrea shpiwa deFxdbangd Croyatogranr ofahidMeb blr@lg@hp @nd B) Mab11.

E&GEbnithE %vorMﬁ% doh#REnARA PrbaABHSRIE ad JesBHISR iWRKEmethod section.
I mmuni zed with RA Mab-11 on day 0. On days 7, 12, 21

\?mnfjd1§]€9ﬁg9n %&%&ﬁ%&h@%@ﬁﬁ%@ﬁﬂﬁ {egu %?\%5 e}ﬂ"labll RA-

MUl eonl8 18 o Bs-ErigGdphircamider Apneseataingd) redudng ¢dmsiihons.
responses of transgenic (TG mce to Mab-11 ((r)) and

Red gﬁl%grﬁ”feﬂ rg)@[log'g nga&)%)"{gy@g %}a%tgo%)of L-E’dﬁg}(ﬁ%%& Rﬂ]eﬂﬁcedl alkylated
ot hGUnfMalrl .10 €3 RE{HBIEC,iUnrimare @ dom) BaApseareluigernaass-spectra.

e9oshedd W Né%(rh Stk YA IERa & beal M RO PG ask ﬁﬁ@rﬂscﬂ%bye‘ived and
native V£ e assessed before and after
pAedated giassss seer??

Xhow cross-reaction with native
Mab-11. 25 -12 Exanples: Commercially avail able

r eageihife Nehews egratpmdahepit@ereatmmifaﬂnvmm1mims in wildtype (WT)

ac@%ﬁ%gg% %ﬁ%?a%{rggscwlé&de #B? cgég%g%%lg a ?eo#ﬁé}gfrﬁﬁlunized with native
M@ﬂﬁgﬁndﬂ 0 6in dayah2,i2nd 36) aobicMih- 13 agtihedyatitersrvase assessed.

no | obulin (I hea
SRR B AR

DNA di light ch f th
ICD SRR LRI YL
Y@Iu@%diglﬁﬁa{eaﬁgﬂﬁrﬁcﬂ thrpe (W) @Edptéﬁﬂ; émggmﬁé};nﬁtegﬁﬁﬁ type and transgenic
ant i bodi es and ,t
EDRARCHGT SR PG o3t FORIR0. BT frf 0] i THEnt-RA Mab-

i tireey weriensstsbd Both wildetyp ampk tramsgenicmiteakspoad SalRA Mab-11.
conpatible XhoI) site and the 5 priners contain a

o ran
| ﬁrsn;hgl on Ealg c%lﬁg e)serﬁéﬁcﬁl éf(gé;?b Rﬁ%@ﬁgmes of transgenic
&I'G) micede IMabt bl @’éﬁ Rﬁ@cﬁd@é@éﬁ -Mabr ]de(&) Tﬁanpgemc mice

gr%félgg 3 itV nb@eaS-11 GRARA NMARN S BeRbatHTafer th&ﬁb@

8( 9- The P
HeREnEZeiay, a@H%lFrﬁ’ﬂ%%ﬂoFﬁ?d i gty i H Ralibyiiefiapios vs. native
RiubyIeserdakskssad Hefbbe Manifler basstng ehmicdhvivdnassiryaction with native
' %Qfed into the corresponding sites of the vector
Bﬁ% The expression of the g cDNAs in pHSE3' is
driven by the nurine pronoter of the MHC class | gene
H 2k and enhanced by the nmurine Ig H gene enhancer
| ocated 3' of the cloned genes [Pircher, H, et al.
T 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.]. This expression vector
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20 ensures high levels of production of the

correspondi ng inserted gene products in T and B

| ynphocytes of the transgenic mce ([Pircher, H , et

al., Tcell tolerance to Msa encoded antigens in T

cel | receptor V beta 8.1 chaiml?%ransgenic mice. Embo

J, 1989. 8(3) p. 719-27.] and unpubli shed

obseEﬁﬁiﬂﬂmS) The entire expression cassette

including (from 3’ 3'): H: 2k ter

i nsefeBEeEenly aveﬁ%}vlwﬁgfm@ r&ttaregﬁt tncfé*e §?‘9cf{% e%lwafeﬂlﬁ%i gegording to
Eh-98Retuea ' sSRRANRESHs ShleRMerwiemdidga. exci sed fromthe

vector by nmeans of restriction enzyne cut wth Xhol

and agarose gel purification, and prepared in an

adeqBringple ONGaritadd finikcOtrandgesic Gorlj@eid Bimindglobulin
fertilized nouse oocytes (2 g/m in 10 MM TrisHC /0.1

nM E 7 e codi ng potential of the cDNA was
confg%%% “%V#S%E”%%C|ng the entire cDNAs encodlng t he
anti-Al3 Ig H and L genes %@ee fi ure 1). Prime
naneS@@thé%MémgrameH@m%h lizEg) my(chﬁntﬁbﬁ @f the Is 1sotype Y1 (SEQ.

%Cj@' 4002 DN AR RS ACCA TR RAGHORTSES, 18NO: 2) and

(GT % (51 gH) GlL. w&%&@@é@dé}gg&lﬁ# M.e.a., Anti-amyloid beta

(1131‘190@!‘&') &ﬂiﬁ@@@)e E@&%li@@mﬁw’j The cDNAs Were amplified in a PCR

@c?ay%%%ém ]gﬁg prlmers con a1n a §alI {or compatible Xhol)

G'te AGERASATIR T ANGADT (B'WC@'WMUEQ IBlgIH)(SI-\}GﬁGldel'I)ested insertion
g?(‘:fo h% Hs-li%b]v [g?ﬁ%ﬁ&eﬁc %éaIOfT c@ 1 %@yr&}&e Pd JME& ﬁcoded olmtr ensin T

ner 1 ONn 0 transgenic mce Fer
odloyeepior Bibet &ﬂedmm fasmswrcsmce b 690 AGY <p- \Z,é? g? ). The PCR-

Qi‘nghﬁécf‘d]ﬁ@\?@ef@ firft eﬁ a@caﬂ Eﬂt’@hﬂf tﬂ)tﬁfrestﬁlﬁloﬁ%ﬁﬂl&@aﬂ and

ragnments..en H an

demelli %’é‘ctthnde‘ﬁéuaE‘Wé%ee Inse e OreR RGeS A Pstor PHSES.
ThaBgaeRiod odifthdTalcHN ARURPHSBB Nis tiom bih@genurine promoter of the MHC

- class I gene H-2k and enhanced by the murine Ig H gene enhancer located 3” of the

cloned genes [Pircher, H., et al., T cell tolerance to Misa encoded antigens in T cell receptor

* Vbeta 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 TrisHCl/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 1).

Primer name | Sequence lé:ftbrgg)o n site SEQ.ID

E?%éé%ﬂﬁ” 5 ACGTGTCGACGCCGCCACCATGAAACACCTG-3 | Sall (GTCGAC) |3

Gl.11Bamrev | _, , BamH1
(3,1 gH) 5-ACGTGGATCCITCATTTACCCGGAGACAG-3 ( GGATC C) 4




10

15

20

m croi njected enbryos were screened for the presence
of the transgenes by anplifying genom c DNA prepared
fromtail biopsies with specific primers. The priners
used are indicated in Table 2. 10 PCR assayPri nersPCR

SEQ ID. fragnent 5H2KP - 13-
B = ATGAATTCACAGITTCACTTCTGCACC-3" 7 1 gH geneg60 by

L M T &

1 BALOATCAGATGECAEGAAG 3" 10 Table 2. Priner sequences
(81 t:%et ect | BRAGATAGARRKJAAEACTCIRECPER T 3ict i g ng% GATCT) | 6

narg nmad dict Ny | | /nlnnui- 100 A

r Af ot at ol
CTT o T co—UoT 1Yy (cavaway Ry 1TOU Ilu} U1 coul Al ||

obt aiTabl 1. Becpmntdseftlanmgprmy, in PCR reaction with

the followng conditions: 1 mn at 90, 30x [10 15 sec

at 94, 30 sec at 64, 90 sec at 72], 7 mn at 72. The
PCR-anplified DNA fragnents of about 660 bp were

finally vi sual [ zed in 1.5 %agarose gels separately

for t(eacarioneleii-40 IRGHrassenic hes. In total, 5

doubl e transgenic m ce bearing both the transgenl c IgH

and |Fegiiyed oadytes obtaihdddtem (05aBE gefinalerion o vhseanmqngn]ected witha

the | gH t
T 1 O G A Ay s e
rthe preSus scting ty shtsinBloubl tversgoiit aiimals. Bypstbein fromy these
%Q?&er?rﬁd Qﬁ%g&&r el PR A BE Eﬁ@%ﬂ%ﬂc@b’ﬁﬁ@ b9hdgeRds by a@RMying

era um was -separ at centrifuygation at
%@wcglcf IaNAmemerhfrﬁmdz%hwmle& wish SBRGIfisREer-(Jie Emers used are
A YSH 5 T et er m ne whet her transgeni c m ce express
ull'y human anti bodi es, an ELI SA system was
devel oped. Human anti bodi es were captured using a
pol ycl onal goat-anti- human kappa-chain speC|f|c

anti-body(Sighra--Kk—3502)—Dbeteett+on—was—pe+riof ||c\p t+h
lfrggg @pﬁllergmuse anti - human gamma-chai n spe ﬁﬂ: SEQ. ID.
ant gﬁ coupl ed to peroxidase io (POD. Signg a@‘ﬁﬁ)
hown|i_n t r ran n

ﬁlsm;no i gé?g S{kT%AJTTgACS}gGeTI!T%ACT’PCQFG%ﬁer gsq fully 7

Ig H gene 660 bp
G1.0501  5-TGTACTCCTTGCCATTCAGC-3’ 8
5H2KP  5-ATGAATTCACAGTTTCACTTCTGCACC-3 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 11 (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°], 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.

In total, 5 double transgenic mice bearing both the transgenic IgH and L genes and

1 single transgenic mouse bearing only the IgH gene were generated and bred.
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Lynphocyt e subpopul ati ons were neasured in FACS. Bl ood
was obtained by tail vein punture and collected in
heparin-coated tubes (Sarstedt). Erythrocytes were
lysed in lysis buffer (Buffer EL, Cat. No. 70217,

Q agen) as described by the radufacturer. Cells 15
were resuspended in FACS-buffer (PBS, 0.05% NaN3, 3%
FCS) Example Bobhenstypiaihatpcaigatipeef toamsgehiandesr di ng to
the nmanufacturer's suggestion (Becton-Dickinson). As

showg,.i, B, ot 4, both wild-type and transgenic mce
cont a?rn cagﬁ‘ﬁg’r abI e ratios of B-cells (B220+), T-cells

+ CD4+ T-hel p cell s and t ot
(T ceﬁfogdwﬁ@la@mﬁléy takyi BeRre- ?aau}ﬂé%g&@ﬁ)ﬁeﬁ?ﬁmovermght at

k&ieh t&ﬂ@ﬁa’cﬁ% Safubewhs deparplea by centsibivptipn hesl0anfor 12inkdrozen at -

nt. of i.nmunol ogi cal conpetence, groups of 5
?ﬁﬁﬁ gﬁ'ﬂr&he&ﬁ& $d-type littermate control mce were

i muni zed wi th the nodel antigen KLH (Keyhol e Linpet
Henod'y mlletermﬁlegmhe;hebl-trﬁﬁgzmclmpe dxprecs §31)hunpgs qni1kgqi}es an ELISA

%);Ee% ﬁrawg toblebere dphhed % &ﬁ@ﬁr&gnil oat-anti-

X1 sOorp or capt_ur I - NDUS

heman mamlg@mpeﬁkﬁﬁ hodst(PigH K/@W&iﬂgﬁémgﬁdm per Offge witha
%ﬂcﬁf&ﬁﬁﬁ?‘fﬁoﬁe%nﬂlﬁkﬂén g’arﬂlﬁﬁ@ﬁ?ﬂ Rp&ifidantibed foupbaitopeeoxidase
0 ig -tr ans enic m
(R ettt Ehids ShHgh IR SR S AURRAT o (SPaeCp gy homen
ithabheglobalin.gen was assessed by inmunization with the
human 1gG anti body HUM RA (Abbott). 10g of HUM RA

ﬁlr re‘r%e mﬁhgcy{e st mpm%ulagogg mesla}(é# 1ﬁ|q;9168%0(1%@ %bﬁdned by tail

raperl

@ﬁrmmuowem@ccdleam ubl_;xenaamrcomdﬁu Pranbaspte vanﬁ’ %CY‘?GS “]?2‘5 lysed in
f}%ltsgﬁﬁgef\?\@ugﬁggg er@éa\g@@o Boepa %en)?@s RRdiRa ]JT%JMthacturer Cells
r ..
waptisrePeyledoRtihg St ?P%% 5% Ntk & rbg iy staining was
;?f@ﬁ%ém.:@ﬂlﬂ gtbldhd B&l@fﬁt’duh@@ mgemona(mwommlslenkgﬁ As shown in
r m shown

oo PGl and TRt s s doplp RO, o B £ (2200,

Tgéalls &D]Dlibp dl}DAil-rlLl\AhE/ﬁer celld &(EZ@B}?ICE‘COBOJGPT adle i hgqqtfore, expression
1 ficat SO
DL abEat ABIASLIREAT Bl e il o0
hanmst er ovary cells (Hoffnmnn-La Roche S\QA tzerl and 1d
wer e Farfesprsemientof 1@@%@1%?‘@550@?%%34 FROWRL P TANSFROY 49 wild-type
NREiRatb @6ﬂ&kﬂlaﬁk@ﬂel@|1ﬂl‘ﬁidrﬁﬂﬂeﬂih th\éﬁilthd‘da:l gtigen KLt @eayhele Limpet
G, (A2 1 L IDHD e BSBES e oIS
h&ﬂ%KL\H ¢datddhe nidxawakp piytts (Nysdtfescapture aﬁd/@mnanE’@}l (BD
%.,r i C 4

RBrm o P oRe ﬂﬁy‘?’ﬁ%’%ﬂﬂ? b ERE e ARl omune
kespoeeho AGH (Bat 5. R"bm, i -trendgamid ynigg 21 llgmlllwoﬁlﬁi?ﬁteﬂt
usi ng about 70% of the recomended working vol une.

-|c|)-2r6f T8 rregﬁ Ié%%g Emﬁé{l alddsEly @Elgtea %ﬁﬂﬁn&%s'a@d&s%@%y ﬁhhﬂ@izaﬁ@n with

Sha byraen IEEHIROGP OO l‘gIrPs‘\ @ O“E/BE&UMIM wete emulsified in
200pl of Rehydragel HPA (Reheis). Ammals were immunized intraperitonial (i.p.) on day

0, blood was drawn by tail vain punture on days 7, 12, 21 and 35, serum was prepared,
and anti-HUMIRA titers were assessed by ELISA, using HUMIRA for capture by coating
to maxisorp plates (Nunc) and detecting anti-HUMIRA antibodies by anti-mouse IgG
(BD Pharmigen). As shown in Fig. 6, transgenic mice mount a response against the
closely related human IgG1 antibody HUMIRA.
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Zurich, and Infors, Bottm ngen, Switzerland). Plasmd
preparations for pMAb-11 were perforned using a
commercially available kit (Nucl eobond AXx,

Macher ey- Nagel AG Switzerland). The plasm d
concentrations were determ nedisspectrophotonetrically
and estimated by agarose gel electrophoresis with

PUCLBxdohile 3sPldanii surtfRadonasd chatictdimtion bf Mébil ¢hlso referred

SW t &LAd At I‘qunsf ection procedure For transfection
expeﬁlfgegg “suspension CHO cells grown in DH nedia
wer e g‘&edln at a density of |[x10e6/m in the final
vessel and cultured to a densitf of 2- 3x1Qe6

>

cel | Chiriese famserjovarprreks tHrdfroann-LeRerhentwiterlondwegge adapted to
@&Mﬁé@%&%ﬂ% th@lrxlhélus@ EI—@%@ed@Qfo@ﬁﬂulaﬁbM(IﬁMt&d}eﬁ}, edfichisa

cul t wn petween

w@r%oﬁwmr%gﬁ %% IMQWB&L&&@@P&M BHDPSH&F{SPé K LG Cvvey)
ettalafe &8s b @i P 99 Rl te Xiesplak e dedyshies o, 2% sauHyPapeld10 and

| ?ﬁfm%ﬁf?eg?é&eﬁ%a@f SRR b s b p iy PR ppner fask

OBelichdnotech WGs DotlikpnGSwitgeslan Supith dad ehprs usipg aloni@p® of the
n’%k& e%d%ii %%l& mgtlagn}%vﬁé’ Iaég Qﬁ@@ﬁﬂfﬁ?&ﬁﬁ t?ﬁ@l:’ecﬁ@ﬁ WQQéﬁher

Protein Aaffinity

Pﬁﬁm@gﬁéﬁhylﬂemﬁmk%@raﬁﬁo idicerstiped tankpiergpgrors femap, MBR,
%ﬁﬁ@l‘i r!l?ﬂaﬁhtﬂf"ors, ‘B@&nﬂﬁg'eﬁeﬁi@&lﬂﬂhd’} Plakthda}:trb atddid fb ®-11 were

p'ﬁ r@ergntl%iy 3?%29%?1%&% EéYa@gﬁleﬁq&EﬁP ‘ghﬂ %@&Wﬂfuﬂ”@gﬁﬁgﬁl AG,

Eﬁlﬁ@éﬂaﬁﬁb @he@ﬂashﬁ@&ﬁfe@ﬁﬁrﬁtﬂfm @\@[’mﬂ@etﬁﬁnéﬂ'@eﬁwphotometrlcaﬂy and

1/ 1
RS BRPehaore A CHBTOPRSHr PR RV BTN ot dafief§ (B
BsebdhaZgeich, &wSetrlomdp. 1990, Schl aeger 1996) Under
optl m zed gene delivery conditions for CHO cells, 0.7

Dl\l%ng,gffc rﬁgeg,;,ewas added to 0.1 m fresh medi um

and m After two m nutes, Ro1539 Xtrene
Gene (Roche Appl i ed, Sci ence, I ndj lis,
addoBoBHaNSACKER SRRFIRAD, FERAYThG %%ﬁwwwglﬁﬁ%s% were
%&G@&[rﬂétl&rcﬁnsxbhﬁf 1&[@%%B@tth@ﬁnﬂ®ﬁmland valsurted ams Hemsitgaof 2-

]cgtﬁg gelf erf@“icg)a{r t'hegqgnt ceoxgtia%lolns oﬁs gan":i‘ adj'untgh @&1 1.5x10e6

IaﬂIsJ’rﬁl wah fresh DHIS/hheldha dndahe Edture meagioon betieendatabeiom the
ransgg 3o fage ﬁ?{eﬁ ?Jcﬂﬁgn shgle %ﬁﬁ%@ﬁ)ﬁ%bﬂlﬁﬁé’}(@@ the cells were

I ons asswar e

sultired 2637° 24hepqst H’qlaﬁf‘i?ﬁ*ém Ffpﬁb%]}d%ﬂﬁ@f%oﬂ'{?ﬁ?@m?@ re was
gﬂ??d Y Bﬁ&oﬁMe@erﬁ@%@dﬂh@&ﬁfﬂr& b 3-b dafsl Sipephatahtl samples were

ers y fresh gel mat
PPy sghaé}sesteﬁreaffé’uzﬁ b And e 9%@%@%;)%%‘%93 jyas determined
pesttinge bhifity hﬁiﬁm&graphﬂ%ﬂm @ekiadPEal systam). The supernatant

(O g TR T S

EBﬂtéuanreZml()nAlQ&l{eqt,e’gaﬂEham GB).buf fer (2M uani di n,
100 MM Tris pH 7.5) foll owed

Preparation of transfection complexes

The DNA complexes were formed in 1/10 of the culture volume in HL medium
without heparin at room temperature (Schlaeger & Schumpp 1990, Schlaeger 1996).
Under optimized gene delivery conditions for CHO cells, 0.7 pg DNA per ml cells was
added to 0.1 ml fresh medium and mixed gently. After two minutes, 1 j1l Ro1539 Xtreme
Gene (Roche Applied Science, Indianapolis, USA) was added and mixed. After incubating
15 minutes at room temperature, the transfection complex was transferred to the |

equivalent amount of cells, i.e. in the bioreactor or spinner flask.
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10 by 5 GV equilibration buffer. After the pre-run
max. 20 ng Mab/m were | oaded onto the gel. The
colum was first washed with 3 GV equilibration
buffer, then with 4 GV washln% buffer (1 M Tris/HC
pH 7.2) and 3 GV equilibration®buffer. Protein A bound
anti body was eluted with 100nM HAc pH 2.9. For virus

i nactivation, the eluate is adjusted to pH< 3.6 with
HAc and then incubated for 15 mn. at RT then adj usted
W t NsoldBorldd purSichtonfiMhb0] fr&egon@nsitiepsupeomdnchan ge
Chr omat ogr aphy (Cati on exchange chromat ography)

SP- T glgg)%gcji—l.llre ‘%Qljyltpg-fgfsrﬁg% uﬂ(ﬂr %‘ﬁ%ﬁ&@%eg %gﬁlcﬁ‘a&?é bgrrmmg tempered

enera
g(i@ﬁfswéne ofly, BaniAiagion] of mmyntmudawoplegm@maﬂpmmth 0.5M

nabiehd s@fflﬁ]%rau& Q)?Ql E%e:fﬁm&) 9%7 frcfpifl %ﬁfna’éé?ﬁl was used.

pre-run, t he
gel The colunn ma first mashed wth 0.5 GV buffer A

t henF”éft Gemdrarr AUHHOHTIPERTRM 0 100% buffer B (50mM
HAc, IM NaCd pH 5.0) was perfornmed. Eluting protein
fr a@t{hlﬁ) Béled&@l’ele(A(j@drklﬁ@ﬂ)Gd a@MRaﬂrbabiyd estubiy (BoRadnoraSEfSt washed

HPL ird s . Sihze r

S bl T s B detSt P sl TGRS Rl e, 5 mM
EEEAipi[-bﬁQ 1 83V ngermeﬂmmdaufﬂeeﬁil\ﬂv@uenﬁm dedtnMtled pbl/7.5) followed

fi
Bgé @"a* p%féag{qggblﬁféﬁj .Ag{’elror‘ﬂz rEﬁ’ Iﬁg( 2@% Igfgg/#gqgég fba@&i onto
REp coligpg wag ﬁr&im Bbrstsmhadiendheny m@
Jishﬁf @G%fer @Wl%@ﬁﬁtﬁ @nd B"d}v eémﬁﬁratlﬂﬁ Blfrer, Pﬁﬁ&% Abound
ractlonated according to the

agaﬂgﬁglr Ws%é éma@x K9mM Haqphd 29, F@%ﬁﬁﬂ@%ﬁ&frﬂ%ﬁe&lﬂ%w
ddpbtdd tBlpaCemnes GaRFRAMATIEh20intbdted fordb Mein LAR Tied @djusted with
§ﬁ? (gﬂﬁg ﬁ and adj ustnent of concentration was done

Hs e oW stirred cell (Anicon) using a 10 kDa
menbrane. The solution was finally filtered over a

0. 2Bemmditepl lox FaxhazpeChloaatogtapy ((dvionl exgmng) chammatography)
stored in aliquots at -80C. -17 Characterization of

Mab %F' %f %IS(H@' (205 195@'{?%% AR éﬁﬁﬁ{’l @8ioRhd) was first washed

purl wer e ana Sl.ze eXcl usl on

W %ﬁé&r@ﬁwﬁwrﬂw ffeg £§-h Y1 NaHy M:Na@wag@ GGMPregenstatioauffer
b-[llﬂ%r A H@hﬁﬁ H&‘?J %PP@OP m%pﬁl%%l%lﬁﬂa %Ehxald— NeH /e Were loaded onto

300 co Tas BIOS
tw: s ezqah;@mp@a first G"a@ﬁ%“ﬂg wa% gsg 2 pady @Btl n from
OTtbQOB%CBMffeﬁBG(SMM Blec, EM NLGI pEl 3.0) Was petoriabd. CHlbt&hﬁgprotem

A Anbotun L i ap B B0 or ding syst om

~The col umm was eqU|I|brated until a stable baseline

was Tpilatenetize Bechapudicanategapiy( Flow-toughtlanion exchange

LIS %gglng gel filtration standard (Bi oRad,
C15 f%P i ncl uding 670 kD

Fractions of the second step were concentrated by ultrafiltration and adjusted to pH
7.5 and loaded on Q-Sepharose FF gel (Biorad) in 2 BioRad econo column (BioRad). SEC
chromatography was performed using 25mM Tris/HCL, 80 mM Na-acetate, pH 7.5 as
mobile phase. The effluent was fractionated according to the UV signal and adjusted to
pH 5.5. Exchange of buffer to Mab11 placebo containing 20 mM Histidine/140 mM
NaCl, pH 5.5 and adjustment of concentration was done in an Amicon stirred cell
(Amicon) using a 10 kDa membrane. The solution was finally filtered over a 0.22 um
Millex-GV sterile filter (Millipore) and stored in aliquots at -80°C.
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bovi ne thyrogl obulin, 158 kD bov. 1gG 44 kD OVA, 17
kD eq. nyoglobin, 1.35 kD vit.B12), Mbl | placebo
(negative control: buffer w thout Mbl 1), Mabll

sanmple. Injected anmount corresponded to approxi mately
50 g of sanple. Representativé7Si ze Excl usion

Chromat ograns are shown in Fig. 7. Results:

Sy mttaractedizapenkf Mubtlet ention 15 tinme correspondi ng
155- 160 kDa. No aggregates or fragnments were

det ﬁ'ﬂﬂ;@: Chr omat ogr aphy " Sanpl es of

pursgle?gé%%’%?nv\ere anal yzed by i on exchange

chr omat ogr aphy _usi n the J PU- 980 HPLC ,syst em

The %mxaéers(éé PREfied My Hﬁﬁfrsgpgm?@dwﬁeaxm<& drgpaperangy by
JH¥Fo POCBDIRIN HREC 188 caspleDyerd shrgnaogupldidemta TSK-Gel

é%ﬂoré%\?@da? RE A @1” G e

o123 K 1&6 Gtlatsendtrile iphiel 'Ehtﬂﬂm@ etdwapddbatd).3 mﬂh@nfﬂm@bsorb ance

rate co DEoARRARANE Fne %o a Merck-Hitachi
‘%grﬂl?%lr attz@gﬂl} %E‘F ng a Jaé%co U@Q?S eolcet egtaorerc

2 PAhe cacettlingsyatener ck Hi tachi D-2500 recordi ng system

25 The colum was equilibrated with Mbile Phase A

u nt ITheBohtaR Was ﬁérhﬂé@ uWEBa stblt BhdaRak wi ciRghel Geseg@dice was

ted bl
ot o hae o ORGSR o
Idbhunmsg@ Raprg@emmmm 170kD e@xroyraghpen, 1.35 kD

%,ﬁfgﬁl Cﬁq 1 gzgrs?ﬁlﬁ % 6\lrre %oétrgl\l\guffé} vﬁfh%ut E/Iab B?)S Nfia‘a i1 9&%@1&:

as’ single
Ingueted esmdung dolseapuhdl@ito appuxiyhete VrSQuJemf ﬁ&éﬁpl@ i Rﬁ@remﬁa’w Size

t t t PRElI peak
AR Cul g Rt TR i ot i
Sanpbwespondipar 51 6AINRINA SERERE AR PgRE HyTeS PRI
using the Xcell Mni-Cell Il Gelsystem (lnvitrogen).

Pre-di l uted sanples were mixed with reducing or non -
18 reduci ng sanple buffer to concentrations of 2-8 g

per 20 L.. Reduci ng,sanple buffer was prepared by
rrixiﬁﬁ%ﬂ@eﬁﬂgg% € buffer (Invitrogen) with
NuPAGE reducing agent (Invitro en) accordi ng )
rran uSaaaples efipsivifiad Mabé ] weeerpslelyged by ioa gudiange dgawgrcgraphy using
lsarhBlAWRH &9 ﬁht SafeMisno $ 5/50
an £S%§ap§g®dﬂ{ggggﬁl oa (e}%s%ﬂ.l n a NuPAO \ 5 B|530/Trﬁ S 70 mi
Ghlcoluntm (fen¢rshandBiosqicncesit lpﬁlwggle Q/rln {9§ % in 20 min.
W ROHBCXO 50?§M%hﬂeﬂa@@hd/mbhat@%f%ﬂvmpwﬁ MobﬂelE@:lat.eB 1M
er

PSWQJE@RHI?)&/‘%/%]% I%?g%%il%ﬂcov [l n se%l QWTThe a[bﬁorbance

Whd RoMNiGAEE msn&iasg mamo REV-BTS ﬂaect()ﬂ mnmt:crtg@m Mergt-Hitachi
ﬁe 0st ai ed o er night wth StainEase Gel staining
%5)99 9V 11“586‘ f), scanned and anal yzed by

densitonetry. Protein io concentrations were .
cal clbataddmnetasequilibrated with Mabila Phassanpitd astpbledascline was

%ﬁl’ %el‘g iJQH&etﬁ% 1185&3@5&9&9015&1%\ b1 plaﬁebdhnﬁhﬂab?larmmple
esul % &le r educi. ng f% thon I
lgn]ected amount of Mabl1 corresponded to approximatety oU fig. epresentatlve on
Exchange Chromatograms (IEC) are shown in Fig. 8. Result: 95% of Mab11 sample elutes
as single peak with non-resolved shoulder at higher retention time. About 5% elute with

shorter retention time.

Sodium Dodecyl Sulfate Polyacrviamide Gel Electrophoresis

Samples of purified Mab11 were analyzed by SDS-PAGE using the Xcell Mini-Cell

II Gelsystem (Invitrogen). Pre-diluted samples were mixed with reducing or non-
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shows two bands corresponding to nol ecul ar wei ghts of

lg@ H and L-chains. No aggregates or fragnents

detectable (see Fig. 9). Mass spectronetry 15 For mass

spectronetrical analysis, reduced/ carboxynet hyl at ed

anti body was prepared accordil3g to the nethods

described in exanple 5. Sanples were subjected to an

feﬂat?ﬁlg saraple BRFHRLCoaratytioss dfi2-8igg pg 20hé.. RgducrgsahpBbuffer
illary; HPLC

VAT, ﬁg?rgé Ibg B’hma% &%ﬁ’%@E&Iﬂ$ ggﬁﬁ"& (ﬂfﬁt?ogen ) with NuPAGE

on - an rosh
eucioyegad dhnyhaogen) @c@rdzng]@anmtum gqﬂmceb§argg]|eh@ rgducing

112;%3“3 Sﬂffersv?/éé gﬁhﬁﬁ‘ed RR16mifRutks (z)(f’ 7f09€ NatnA&Giald sBndard were loaded

onitr formc, ac The flow r te
ger NuPAGE 4, /%‘yﬁB'én“érlSt(ﬁ% Koy rH)e‘P&% s oS
#QCo301BOIONASSERL Ded ek 19FY mm@ Vealfistedarkat (Iyvitrogen,

ed to the ES f. —th
sy broeps s iluss ot AHER DR RE B P R g R rup 200 V for 1
E8h MRAPHEE VGRS SB$ aatniayied féar (I(thmgcn)aﬁslsmeﬂsm@i e night with

F&g%rm% (g!e\f%yammg ks %Qogeﬁ}) g:lg PP dn Zé@g}gden‘é\ﬂtérﬂetry Protein

nmass teln spe tra merg
d@m@nvwﬂlmsewerwalwlatﬁbrquggg ynkstpmlavd semple cpyg gpgined from the

l’egr:érlé@ceasgﬁ | RinQh oAaMlyel. Rlesdlé mm%ﬁbﬂredﬁﬁng conditions

serve calculated abl

shovuserbands SAASDONN ABSIPGNORTEYE AbBTRt aﬁﬁi b o

b atds o2 38 dmchie Nefihble l(se@Fizg p). reduced &
carboxynethylated (23844 Da) 51770 DaMabl

?éro A u, - Lys, reduced & carbo eth | ated
(517 5% Dathll H Chain-G, Pyro-Gu, - Lys,
reduced & carbo meth | ated (51932 Da) -19 52094 Q?

Mabl Fbr miaksGpeditron@2ricabyndysd, educed/casboyyastipdaegantt ody was

g?é’g%?@&yﬁ%ﬁfa}ﬂ&zb %ﬂl@&ggéd%b&ﬁmeﬁarﬁple Besdthlss st Mibjected to an

) t
codpicat R HBYC iy isind P RBIER AT R GORo [he
t@ihig%lr@s Vﬁ?%%llkarﬁ%tggﬂeaghgﬁﬁfm ﬁg‘ﬂeﬂeﬁﬁggﬁhﬂhm nevat sedr phhe (o 5x75
ppmy d.}swg(?fgrg ewgsxgé W&ehg M%o?%ﬁé/ ngcﬁ Iﬁ Qée%jmtrﬂe 0.1%
$@guie B@i& TheWotvirarves pwam}ﬂdUnmrmhdvdxc mlm tgygerﬁﬂgg Wagset to

5&}25@? I f haltg%ﬁpltl}?itﬁaﬁm%&%b% : tg’l %bﬁ@ted #ehe®sT ion source of

the mass spectrometer. Measurements were performe on an ESI-Q-TOF mass
spectrometer (Micromass/Waters Q-TOF Ultima, Manchester, UK) in the positive mode
with lockspray mass correction. Protein spectra were deconvolutet with the Masslynx
MaxEntl module.

LC/MS analysis of RA-Mab11 is shown in Fig. 10, observed and calculated masses

are assigned in Table 3.

Observed mass [M+H]" Assignment (theoret. mass [M+H]")

23845 Da Mab11; L-Chain, reduced & carboxymethylated (23844
Da)

51770 Da Mab11; H-Chain-Gg, Pyro-Glu, - Lys, reduced &
carboxymethylated (51770 Da)

51932 Da Mab11; H-Chain-Gy, Pyro-Glu, - Lys, reduced &
carboxymethylated (51932 Da)
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Exanpl e 4: | mmunol ogi cal assessnent of tol erance.

G oups of 5 transgenic and wld-type littermate
control mce were immunized with 1o 10g reconbi nant
Mab-11 emul sified in 2001 of Rehydragel - HPA ( Rehei s)
via the i.p. route. Blood was®csbtained by tail vain
puncture on days 7, 12, 21 and 35. Serumwas __prepared

| at FEAR
PRRREN By oo o MBIt cLliRs Bunens, pRasus oo

(Nunc), and det ect i ngcahexymgbylated 53309604l es by anti-

mouse, g% P(e@@ts&r@’m ﬁﬁﬁz@l)s of RhINAL BiNadsiBbRnis@f § eBlceekdihasses (see

neration a robhust e 15 response agai nst
W01 hen religh: Fetity S RRRITEAOEY AR o
hl g@ -transgenic aninmals were wunable to nmount an
| MMURGulte SRR ected niddcy @atn(l‘f Wigh tHeltheorFticadly expegi@ for

gﬁ@gs‘ﬁﬁ% e@gﬁ&?g%f af‘ﬁ er, %ﬂ} ofta V)?{tﬂ)%dgﬁg@g\ﬂgdéiﬁﬁfg{lar; sequence

‘ith.onk eyar- G dridewiplr ookuCyts m;lﬁsmgven the H-ehipiny dihe H-g@aln is mainly Go-

n ts of drug substance.
%\sﬂsﬁggu%{%&r%% 82a g?}@%%?i u%:egl(% al kyl ated Mab 11 was

chosen, because the derivatives are well-defined and
appropriate for con'pr ehensi ve physi cochem cal
characterization. reductive cl eavage of the

I Nt epghaple 4dlzﬁmhﬁbldglchm{9dassmhﬁ ofinletandy i s cl eaved
into heavy and |light chains. Free sulfhydryl gr oups

b tl | kvl | ni
t“ﬁr RN Bor e et Bl Ry UL AL PAREA b AL imnioed vith

oy, ebambinkat Mahilil @mubsiﬁacbd@@@m/ﬁ R@W‘hﬂﬁ&% ﬁehpé} via the i.p.
ﬁg&?‘%ﬁl An of b{ ﬁ}d'VM 6@34&&&@ oRRgycanh Q)I)éﬁﬁtBBy$eaﬁmdNas

rel was di ssol ved
@eqp@m dAwcoagilation @rgmlagythMaQﬂa i erg X7§T4 [eds f:l.er ELIS b){ coating
kRt Sy By @ﬁ'rﬂé}ﬁk% s @Nhﬁdf)l, s dHiSeqidg@nb- N!Iab a1 fintidaddies by anti-

concentr t| r .60 m
oarsse [g(g na %éﬁ@g%ﬁrl%ﬁg%aée the 8%1% : %H)??(; 9Bb ALt immune |
Qes%gﬁs’erﬁgamﬁt Melmm er&Ié mRDWmhmmal\‘awhdde@@ltt@amgmlﬁ apimals were

trat t 50mM._The )
CERRETS LD, DTt e SN 140 PIRGERIES LonkBac ic
iangtolerar teeardy emdmusbfrsugph@ aptibofly pEthesimag isoRe aad srerificity,

t ation for 10 mn. at RT.
?’ to&%é%c%é%a#%y#%ggpgﬁ?l ggy (RA- Mab- 11) was
purified using a PD-10 desalting 5 colum (Anmershan)
according to the manufacturer's advice with 20mv
Tris/HO buffer pH 8.5 as nobile phase, nmaxi mum
sanplEgam@kth: Geheratiopef varintnof drifpeubstascei n cont ai ni ng
ef fl uent was purifi ed a second tinme using PD-10 or

%E?fcwpi%!g%érﬂg rgc?u ﬁ(}fl éﬁrﬁﬁbc’ga\ms b, ﬁe@%&"ﬂu] détivabives are

0 ds ase r ot el n- contﬁﬁg‘ 5
fweﬁedﬂﬁoné améamnrommteéqrec@mpg@muvéphsfsuq%lﬁf@ac @rracfgnzatwn Y

| RAL ] tamﬁ%rﬁ%% %&Eﬁgn'dﬁbuﬁcﬁrﬂdnﬂs 0 a@abycnn@ p¢heddnto heavy

tU es an

dad dighy qﬁ@tqsoﬁre@fu@w@{y grf%upg Ey% f%{%?% a&]fy?apced with iodoacetic acid

S JHaREY SAvREMBE by kaketitiant | bodi es was performed by
cap| Ilary LC

Production and characterization of reduced/alkylated Mab11

For the preparation of fully reduced and carboxymethylated Mab11, dithiothreitol
(DTT) was dissolved in deionized water to 0.1g/ml and added to 1mg/ml Mabl1 in 6M
Guanidine HCl 0.3M Tris/HCl pH 8.5 to a final concentration of 20 mM. After 60 min.
incubation at 50°C '/. 3°C, freshly dissolved iodoacetic acid (IAA) 0.33g/ml in deionized
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QIroOF- Ms and SDS- PAGE, as outlined in exanple 3.
Characterization of RA-Mabl 1, results: SDS-PAGE under
reduci ng conditions shows two bands corresponding to
nol ecul ar weights of 1gG H and L-chains. No 15
aggregates or fragnents detectmbl e (see Fig.9).
Results of mass spectronetrical analysis see exanple

Rafed a4 ﬁicﬁd%‘@l ﬁﬁdllgonée(ﬁ)ratl&lx affireM6 Th&alkylatidn procesiled in the dark

i mmunogeni ci t redu [ al {
RSP ASS P R P e %‘%Fn‘%f%ge%a%?éﬁpé‘r?ﬁﬁf?ﬁ?g@%‘?‘fém

ki detseif Mol eslaPife Tod Adedret intute tinh &hidrmisonfIoF-nat i onal
changes conpared to the native protein neke a

crit ‘rﬁ@kaﬁ?éat/zﬁkmt&a gﬁllﬁda FRASMLb23 wmmrmearmem A PD-¥O desalting

transgeni c ni ze an
aoltIOr e Sy SR BLD é‘%ermﬁ@g%%eﬁ S P {ORET aui AT Cl butfer
g-;s mBhBAH 64 nﬁ)hrﬁhlﬂn' safipleladd 1. alnﬂlpeddttﬂﬁmnnT]afrptotem—

ylatio f di sul, e bonds. The '
ﬁ%FﬁF%fllg § Wag RuL SeC tln:Hg PS1H%PB\%LU (% ﬁg e%ﬂdegalhng columns

%Aﬁl@ﬁslhgﬁq?bmh&WBISEpH 7 was Mabd l ydacebb pymobil: EE@FSRrot@nmimmg
i, u
g‘ﬁ t(h%ﬂf VE?I‘%;F gleaﬁgj s{erﬂg ﬁﬂglréh %nﬁ%rcaelalglhlfa?}loweﬂﬁl beEl‘-iNggtéﬁ

eolypsirylead tubes Zmbgomﬁ aReE}{y@r %r@épctfqp;z\tr? egeymma@loa 6’% protein
ceg{rg‘ﬁ\@n Qﬂ/re&@deh/ c‘éﬁdo&yﬁ@ﬂlﬁa%deanﬁﬁO&iéé/ﬁaﬂperbeme&Ey edapdllary LC-

E are coa ul ati on and stored at
QMWMDSJ HynEEIRAERRD- 11 were measur ed
by ELISA. \Wells of 96 wel |~ Maxi Sor pTM pl at es (Nunc)

Wer e (A esz M daofRe-Mdboi, r&s’lulﬂsfS[FBBAGEemdﬁgmrtiuang aanditions
ockln s carrie t wit 0 Lo
oh% DRGSR 1O Hé’éﬁc“la% A

Q @regfﬁt&% ﬁa@m@Bﬁ'ﬁetm’&blﬁS(e@ Fig 9 )a Rasullty @ﬁmassApgquongetnca analysm see

ted serum sanpl es were added to
eﬁ%nlﬁ%at ed W aflg%fggb)luncubat ed for 1 h at 37C. -21
Anti-nouse |1 gGl antibody (BD Pharnigen) was used to
eval uate antibody levels. Binding of the antibody was
detected foll owi ng devel opnent with ABTS substrate
sol utpxQm le(d?gﬁilﬁau«:ﬂ{ ofihfiniiogesicity ofreduteaialkdateg (Rhg variants of
reader , sis.rev

Mak-l byMa rt%ﬂn5$ éceﬁggélgﬁgté&% ﬁftb %tél\s/é N illlsed

transgenlc m ce and non-transgeni c I|ttern€
12) Tahd dte niibwhidther amdganitionalichangse FENpHE

ﬂ r ds. u%ﬁtclo}f{ﬁ'lburtlgﬁquéﬂggﬁﬁtlmgl thd id \ﬁﬁ’@frlﬂﬁd'gtemé fmc@ise model, we
rlargpmns@l transgénqumgc)erggdmopttéq;rﬁgqné% 1t(q:rfn§1tes ﬂn‘éﬂ"&rwatwes of Mab-11 |
lﬂ?[&%ﬁ@@f)ﬂf RAll of paitAMEEAuEAén Sl Mkﬂﬁhdﬁ%ﬂ\zbdnﬂﬂdle Hemdk & he magnitude of

rance agai nst the native se
dmmamLip reaspente e ppuvachpga kiR eE, paluated by

atisRodi es agai nst 10 native Mab-11 upon i muni zation
with RA-Mab-11. Boosting with native Mab-11 three

gl_)gtel ro‘?lfgé Btr ‘ﬁ%{l %@Uﬁ aa#lg?{a}ﬁsé Hl%‘ﬂicé AL i B S ERGhiRd FRMRY Y via the
i.p. route, using 10 pg of RA-Mab-11 emulsified in 200ul of Rehydragel-HPA (Reheis).

Blood was drawn by tail vein puncture on days 7, 12, 21 and 35. Serum was prepared by

nati\ge protein

coagulation and stored at -20°C.

Antibodies binding to RA-Mab-11 were measured by ELISA. Wells of 96-well
MaxiSorpTM plates (Nunc) were coated with RA- Mab-11 in PBS overnight at 4°C.
Blocking was carried out with 2% BSA in PBS containing 0.05 % Tween 20 (PBST). PBST
was used for washing and 0.5 % BSA in PBST was used as a diluent. After 3 washes, 100 pl
of diluted serum samples were added to the coated wells and incubated for 1 hat 37°C.
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by crossreacting anti-RA-Mab-11, anti-Mb-11 titers in

the sane crossreacting mce detected before (fig.

13). These results clearly indicate that a structural
variant of Mab- 11 induced an i mune response in
transgenic mce, which are tol2drant to the unaltered,

15 native protein. Thus, Mab-11 transgenic mce area _
sbiitaklse I&Yisieivotp (B2 Phatmighangssisédio evileatapntibetiyewsls. Binding

seRondary, Andalerl) Ak Hd HGLHDGren ifh R85 BBodratcclution

ning ve | nmunogenicity of

. Etockxog dhdos: witty dondymated phte sRdeY- 5 a) creating a

non- human ani mal which is transgenic for a standard
ant | Xzanﬁl?s)is FORA AL LMY b 11 E‘:ﬁ&ag%ﬂ'bﬁ%ﬁﬁﬂmm fRfune response

ani mal Wit h”an exogenous anti body. where ai . )
o RS B G S AR SFOEe RGTEr (g rhile Mab-1

&b ARERE chiaNtérb eslirantiovdedsetativairagnitisant iain tl regponsdis. 11).

the tran nj.c._non-;hurman_ani nal 1 Gl :
Bt e R ED L B e iy e Bon € e B B Ntetfics (g 11).
titerebtiighy, Immebhinsdmwith& fe¥pgehicurskatvldrinsg peainstahanghys self
ant i.bod ' | lo B F e ErirdHnitiBO@¥s against
B GREE Youp TR OF) 30 AR a8 pPed HoFOR ot gain
hatiedgani tupomitanizapen wﬁh%—Mah-llhﬁﬁ%ﬁﬁmaﬁ‘PM?W -1 three
H‘l‘b‘ﬁﬁ{y e :i)trfnl?aq’g YmBfuny 265k RIUcEd 2iteiloeB- 41l rébpense characterized
net hod according to Clalnlgmﬁgf{eln't e trans sﬁhﬁhlrnke
BY siosueastiag tntyddyMaB- Hnantnlant } Bt SRkt YRe htiran
abputted BefbRt (ﬁFPBF)ITh:Eee résultsdberlyendicde gt ostigral variny of Mab-11
ong of the clains 1 to 4, wheraj red,
S o engopaiagse i g IEPALG vHIE POt """Eﬁ‘?ﬁat%ey““{}%"ee |
abtitdeorimiTims, Mabto 1 hirandgeniginmice Hre 2 oabhusvaiem Wriicksf chagges in

r odent ., 7 : ding to any one of the
%%ﬂ c@?%%%béha %ﬁ%ﬁ%ﬁ%ﬁguﬁ%ﬁgiunan animal is a
nouse. 8. The nethod according to any one of the
clains 1 to 6 wherein the variant conprise variation
of the primary, secondary and tertiary protein
structure, glycosylation and chem cal nodifications
of amino acids. 25 9. A nmethod for assessing the
i mmunoconparability of a therapeutic anti body,
conprising a) creating a non-human ani mal which is
transgenic for a standard anti body, b) inmunizing said
transgeni ¢ non-hunman animal with the therapeutic
anti body wherein the therapeutic antibody is a
variant of the standard anti body,
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30 c) collecting the sera of the inmmunized transgenic
animal, d) neasuring the antibodies in the sera

di rected agai nst the therapeutic antibody. -23 10. Use

of a non-human ani mal transgenic for a standard

anti body for determ ning the-2gel ative i nmunogenicity

of an exogenous anti body wherei n the exogenous

antibody is a variant of said transgenic standard

anti body. 11. The use according to claim 10, wherein

t he exogenous anti body is a n anti body, 5 a

humani zed anti body or a chinmeric anti body. 12. The use
accpgdgng_to clai m 10 wherein the transgenic standard
anti bo is an antibody agai.nst the hu anyl oi d .

Het & dfspé.detfgmm%th@é@atg‘@d@mlwgeftl%%%%%gwuf prgibody
clagﬂFpﬁﬁ%gi412,hmherein the non-human animal is a

ma . . .Jhe use accprdi to a one t

Cl RG2S ORI LR BT PR HOTNAFR O5 paferd adBody

r Od?hctonték:ﬁng Hié tusgeaccondiumprenymanetioin exngendusiangbady

to el e| h [ ' :

rhe b bt D dR e R ATBH ol g B Rt anibody,
bef or detarsyeiog did ipmindrespmse effthe Baggchis nORDFRANAIBTALflicited by

exafRl &ScencisSartibodpbEENCE LI STING <110> F
Hof Fanre La Roche g <120> In vivo nodel of

i munoconparabiljty <130> 23082 <160> 10 <170

ot She PiRoderasHiog to o> | ubereasha Soggsss spkbedid e pman
<213mtindanm lsapiang ansb08porla gigedaatitodgaaacacct g
tggttcttcc tcctgetggt ggcagctccc agatgggtcc 60 20

3. The method according to claim 1, wherein the transgenic standard antibody is a

human antibody, a humanized antibody or a chimeric antibody

4. The method according to claim 3 wherein the transgenic standard antibody is an

antibody against the human amyloid beta peptide.

5. The method according to any one of the claims 1 to 4, wherein the non-human

animal is a mammal.

6. The method according to any one of the claims 1 to 4, wherein the non-human

animal is a rodent.

7. The method according to any one of the claims 1 to 4, wherein the non-human.

animal is a mouse.

8. The method according to any one of the claims 1 to 6 wherein the variant comprise
variation of the primary, secondary and tertiary protein structure, glycosylation and

chemical modifications of amino acids.

9. A method for assessing the immunocomparability of a therapeutic antibody,
comprising
a) creating a non-human animal which is transgenic for a standard antibody,
b) immunizing said transgenic non-human animal with the therapeutic antibody
wherein the therapeutic antibody is a variant of the standard antibody,
¢) collecting the sera of the immunized transgenic animal,
d) measuring the antibodies in the sera directed against the therapeutic antibody.
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tgtcccaggt ggaattggtg gaaagcggcg gcggcct ggt gcaaccgggc
ggcagcctgc 120 gtctgagctg cgcggectcc ggatttacct

ttagcagcta tgcgatgagc tgggtgcgcc 180 25 aagcccctgg
gaagggtcta gagtgggtga gcggtattaa tgctgctggt tttcgtactt

240 attatgctga ttctgttaag ggt@gtttta ccatttcacg

tgataattcg aaaaacaccc, 300 tgtatctgca aatgaacagc .
d8.desstafe pendutmanige! Eysgene foae stgeydgatbedyiendetgunining the
Ot 3_REYE ARmhACIARIF Rk Eidzeh ABlahtiBOGLWIEGEh Ahd &bbgRughhtibody

tggg ccaa gZO gcaccct%ga acggt agc tcagcctcca
ccd'gﬁﬂﬁﬁgc’f%%ﬁ7%%?@cé ?gdﬁ' OH}80 35 cctcctccaa
gagcacct ct gggggcacag cagccctggg ctgcctggtc aaggact act
34.0Tiecoe agaadiag gytigac yl wheteagtiggaagnooaggibgdy tta human antibody,
acca t ct . C ctgt cctacagtcc

9 achtg%?%%edga&%@?gf §ta chqu%rlc %ﬁt?qc(gﬁ' 9 9

t caggac cag cagcgtgg accgtgccct 660 40
ccagcagctt gggcacccag acctacatct gcaacgtgaa tcacaagccc
é@cﬁawc @a:on%@g tengaing Yhvherepdha tensganic cepdardtaatipody is an

Ot GRKBBARLzNHAARIANGS AEAGHHAGSkpi80 45 cagcacctga
act cct gggg” ggaccgtcag tcttcctctt ccccccaaaa cccaaggaca

4Q _ccctcatgat ctcccggacc, cct.gagqgtca, catgc gt .
331 SPEroInE L At ehe RELOL0 G SEHY #ion-human enimal
t ggt ae@in@galacggcgt gga ggt gcat aat gccaagacaa 960 50
agccgcggga ggagcagt ac aacagcacgt accgtgtggt cagcgtcctc

C I.aca .
T B droolind o AEFARIR AL AL 1B, 48 BRI B i Bhuman animal
gaadsac t ccaaagcca aagggcagcc ccgagaacca caggtgtaca
1140 ccctgcceccc atcccgggat gagct gacca agaaccaggt
¢80 B3R GEcHARE hAPLEAOFkROBaindAa6 b GhiRertif ¢b@8GYAGman animal is
at cgccgt gg agt gggagag caat gggcag ccggagaaca 1260 60
act@®84tac cacgcctccc gt gctggact ccgacggetc cttcttcectce
tacagcaagc 1320 tcaccgtgga caagagcagg tggcagcagg
@6 dbieghethbdcirhiisgcsubstagtigiht gelatagibiBéreindefag gsptecticwith
caac{g&k%%)ﬁ%qgrg%%g%mgﬁ Egtccct gt ct ccgggt aaat gagt gc
1446 cacggccggc aag ccccéb'tccccaggct ct cggggat cg
cgcgaggatg cttggcacgt 1500 accccgtgta catacttccc
aggcacccag cat ggaaata aagcac@éﬁg cgcttccctg 1560 70
-2 99 1562 <210> 2
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5 <211> 715 <212> DNA <213> Hono sapiens <400> 2 10
cgccaccatg gtgttgcaga cccaggtctt catttctctg ttgctctgga
tctctggagc 60 ctacggggat atcgtgctga cccagagccc
ggcgaccctg agcctgtctc cgggcgaacg 120 tgcgaccctg

agct gcagag cgagccagta tgttgatedgt acttatctgg cgtggtacca
180 15 gcagaaacca ggtcaagcac cgcgtctatt aatttatggc
gcgagcagcc gt gcaact ggePWENCHEEELNygcg cgttttageg

geigt gk erERgnacoggknd ttaccct ga ccattagcag 300 20
cctggaacct gaagactttg cgacttatta ttgccagcag atttattctt

€1t cit advaBOdet tafgyuomgcopppaghidddy tt gaaatt aa
agﬁ}ac ég gctgcaccat ctgtcttcat 420 cttcccgcca
gatga agttgaaatc tggaactgcc tctgttgtgt gcctgctgaa
486> 2%0 t aacttctat cccagagagg ccaaagtaca gtggaaggtg
gataac ccc tccaatcggg 540 taactcccag gagagtgtca
%ﬂ@ﬁtEhdéﬁ% aé'Hgcacctaca gcctcagcag 600 30
gggctgacg ct gagcaaag cagactacga gaaacacaaa gtctacgcct
gehagismc 660 ccat cagggc ctgagctcgc ccgtcacaaa

gg%gtt@ﬁac a agagt gttag 715 35 <210> 3 <211> 31
257> 4R Sﬁg%gg Artificial 40 <220> <223> Descri ption
Qfprtificial sequence: GlL.1llsalfor, prinmer for 5
etgtcatcdthgadmavytg gt aftchwmangagpt -g@uegatdcg@gaetg@mxc

3 45 acqgt ac _gccgccacca t gaaacacct 1 <210> 4
Egicpsia) G iaeeth Bueoceaea SopT 0L UraCTBe Sezggsrec
§eSGabld efcdifcctid ighh ikt aqughaRa Ghchd B etgggtgcgec
primer for 3" 55 end of heavy chain of human
ARAGCC AL §33gggtcta gagtgggtga gcggtattaa tgctgctggt tttcgtactt
attatgctga ttctgttaag ggtcgtitta ccatttcacg tgataattcg aaaaacaccc
tgtatctgca aatgaacagc ctgcgtgcgg aagatacggc cgtgtattat tgcgcgogtg
gtaagggtaa tactcataag ccttatggtt atgttcgtta ttttgatgtt tggggccaag
gcaccctggt gacggttagc tcagcctcca ccaagggcecc atcggtcttce cecctggcac
cctcctccaa gagcacctct gggggeacag cagccctggg ctgectggtc aaggactact
tccccgaace ggtgacggtyg tcgtggaact caggegccct gaccagcggce gtgcacacct
tcceggetgt cctacagtce tcaggactct actccctcag cagcgtggtg accgtgccct
ccagcagctt gggcacccag acctacatct gcaacgtgaa tcacaagccc agcaacacca
aggtggacaa gaaagttgag cccaaatctt gtgacaaaac tcacacatgc ccaccgtgcec
cagcacctga actcctgggg ggaccgtcag tcttectctt ccccccaaaa cccdaggaca
ccctcatgat ctcccggacc cctgaggtca catgcgtggt ggtggacgtg agccacgaag
accctgaggt caagttcaac tggtacgtgg acggcgtgga ggtgcataat gccaagacaa
agccgcggga ggagcagtac aacagcacgt accgtgtggt cagcgtoctce accgtoctge
accaggactg gctgaatggc aaggagtaca agtgcaaggt ctccaacaaa gcccteccag
cccccatcga gaaaaccatc tccaaagceca aagggcagcc ccgagaacca caggtgtaca
ccctgeccee atcccgggat gagctgacca agaaccaggt cagcectgacc tgoctggtea
aaggcttcta tcccagcgac atcgccgtgg agtgggagag caatgggcag ccggagaaca
actacaagac cacgcctccc gtgctggact ccgacggetc cttcottcectce tacagcaage
tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc gtgatgeaty
aggctctgeca caaccactac acacagaaga gcctctcoct gtctccgggt aaatgagtge
cacggccegge aagceccccge tececcagget ctcggggtcg cgegaggatg cttggcacgt

accccgtgta catacttccc aggcacccag catggaaata aagcacccag cgottccctg

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



10

15

20

25

30

35

40

45

50

55

60

65

70

<400> 4 acgtggatcc tcatttaccc ggagacag 60 <210> 5

<211> 31

for 5

<212> DNA <213> Artificial
Description of artificial

sequence:

65 <220>
K. I I xhof or,
end of the |ight chain of human anti - Abeta

<223>
pri mer

lgd 28 70 <400> 5 -3 acgtctcgdg gccgccacca tggtgttgea
g 31 <210> 6 5 <211> 29 <212> DNA <213> Artifici al

920>

K. 11Bgl r ev,

end . of

10 <223> Description of artificia
primer for 3

sequence:
l'ight chain of the

khergan anti - Abeta 1gG <400> 6 acgtagatct ctaacactct

sequence

- e¢tlet gty 15 <210> 7

A61ET 1 b

hedmBn 2nti- Abeta |
cgccaccatyg grgttgcaga cccaggtctt

_etacggggat

tgcgaccctg
gcagaaacca
ggtcccggcg
cctggaacct
ctttggecag

cttccecgeca

- taacttctat

taactcccag
caccctgacyg
ccatcagggc
<210> 3

<211> 31
<212> DNA
<213>

<220>
<223>

atcgtgctga
agctgcagag
ggtcaagcac
cgttttageg
gaagactttg
ggtacgaaag
tcfgatgagc
ccecagagagg
gagagtgtca
ctgagcaaag

ctgagcicgc

Artificial

>

éﬁ% <220
PCR prinmer for
gG * 25

cccagageec
cgagccagta
cgcgtctatt
gctetggatce
cgacttatta
ttgaaattea
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

Description of artificial

end of the heavy chain of

<400> 3

<211> 27

catttetetg
ggcgaccctg
tgttgatcgt
aatttatggc
cggcacggat
ttgccageag
acgtacggtg
tggaactgcec
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

sequence:

human anti-aAbeta IgGl

acgtgtcgac gccgeccacca tgaaacacct ¢

<210> 4
<211> 28
<212> DNA
<213>

<220>
<223>

artificial

ttgctctgga
agcctgtcetc
acttatctgg
gcgagcagec
tttaccctga
atttattctt
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgect

aggggagagt

<212> DNA 20 <213>
<223> Description of artificial
heavy chai n gene of

tctctggtgc
cgggcgaacg
cgtggtacca
gtgcaactgg
ccattagcag
ttcctcatac
ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcageag
dcgaagtcac

gttag

1562

60
120
180
240
300
360
420
480
540
600

- 660

715

Gl.11salfor, primer for 5

end of heavy chain of human anti-Abeta IgGl

<400> 4

acgtggatcc tcatttaccc ggagacag

<210>

5
<211> 31
<212> DNA
<213> Artificial
<220>
<2Z23>

<400> 5

Description of artificial sequence:
end of the Tight chain of human anti-Abeta IgGl

31

description of artificial sequence: Gl. 1lBamrev primer for 3'

28

K.1lxhofor, primer for 5'
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<400> 7 atgaattcac agtttcactt ctgcacc 27 30 <210> 8
<211> 20 <212> DNA <213> Artificial 35 <220> <223>
Description of artificial sequence: GL. 0501, PCR
primer for heavy chain gene of human anti-Abeta |1gG
<400> 8 40 tgtactcctt gccattcagc 20 <210> 9 <211> 27
45 <212> DNA <213> Artificial <220> <223>
BESEHHTY GACHCaart PPt EP R dquence: 5H2KP, PCR pri mer 31
for light 50 chain gene of human anti-Abeta 1gG <400>
Q2Hrga@ttcac agtttcactt ctgcacc 27 55 <210> 10 <211>
2 %><2 > DNA <213> Artificial 60 <220> <223>

%ﬁri ﬁi%‘cﬁﬁ artificial sequence: K 44, PCR primer
for light chain gene of human anti-Abeta I1gG 65
<
<§§%> [}gsc%%%%tncc%g%r%‘?fgﬁ%gg%as%gugn(z:e: K.11Bglrev, primer for 3'

end of light chain of the human anti-Abeta IgGl

<400> 6
acgtagatct ctaacactct cccctgttg 29

<210> 7

<211> 27

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: 5H2KP, 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 .
tgtactecett gecattcage ’ 20

<210> 9

<211> 27

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence: 5H2KP, PCR primer for Tight
chain gene of human anti-Abeta TaGl

<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



