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Description Cyclic pyridyl-N[1
, 3, 4] -t hi adi azol - 2-yl - benzene sul fonam des, processes

WO 20091085t preparati on and their use as phar neREUEP2a$/810702

The invention relates to cyclic N[1
, 3, 4] -thi adi azol - 2-yl - benzene sul fonam des and to
their physiologically acceptable salts and
physi ol ogi cal ly functional derivatives show ng
PPARdel ta or PPARdelta angd PPARganma agoni st activity.
Benzenesul f onani no Rivalpubigeecilis amibedisd t 0 PPARs are
descri bed in WD 2005/ 005421 and WD 2007/039173.
Suhlef Pra# td en e PR Undides o VWh o] Nyipslehty C@B{&lm tahMbddies, their
@gg clos d i n Khim ko- Far mat sevti che Zhur na
mff? )5€-965-8. From WD 97/ 40017 conpounds
haV|ng a phenyl group linked to heterocycles are known
I necul es wi th phosphot yrosi ne
recognition unlts The invention is based on the

éﬁfé@:regf rB{eﬁQ' Igals e ﬂgﬁ Mﬁ&%tﬂﬁfdmstca%abée of %Tdmg two

rapeutl ca iza Bulat i on
ORISR IgeNs aﬁétka%ml% ﬁlileai-‘f& Senca mplgispesific taafi@gﬂtsptetrﬁecan be
%e Mgt Qﬁm%n QR filsint BRthicAf @BhiRaees, VichedmBipa DNA
1:](ji]rnetes and at herosclerosis and the diverse sequel ae
8BS Anot her purpose of the invention is to treat
denyel i nati ng and ot her neurodegenerative di sorders of
thwideentrietl ofanecbrplinaphlkispdcifiteanyibody $yrstagnbavebese dieedoped in

Qhe 99&89?3%3% tgﬁam&lﬂ(}%@ﬁﬁigearﬁfgoﬁ}@ tl%l Blside %f %fg an IgG

receptor een foun e Co rrpoun S ‘are sult

iaptipadyt farmiag and gingle ehajadompimpiargiegt SolmpPAikdet+a., Nature
qaa&eE}PABqam 159968 V810 2601087330581 DMRrEidA, St N Nature Biotech.

c tion varies dependlng on the speC|f|c
3gﬁ%ghﬁ§§§3é%%€ounds of the present invention are
described by fornula | :wherein R1 is (Cl-C6) alkyl,
(AT e§rahbthyt pere fGrERtCoheeyctheankipbdy (@e-sGhyture (IgA, IgD, IgE,

kyl
g%%@orzquﬁ) ( gc[?n% req E¥+ eneC%) C@) % Yr etF@ab%Sé)e(;‘S (ijlq})oodles,
abveyil singlq dmicforpaty éQCEYrd%lF'y‘FFV)»VW@FbIaﬁe aamwe of bmdmg two or
%Jﬁaéla%@lgemame b&%tcfe%lébé’d(}ﬁiﬂﬂgei;y{@' aahmat&@msleeech 23 (2005)

unsubst It ut trisubstjtuted
: b3 labher et al,

al26-@136; (F@fﬁ@(’}}\] ,aa‘n‘gl}}feger@}o( &at]@ﬁyo]&g&%& (2(@2
COhmunoCY ethbly B18 QO0¢Ch5-7€6W Ik y bt, al CONE:1@MBickech 25 (2007)
%5@/{2@% H) ((C0-C6) al kylene-H), S(Om(Cl- C6) akyl;

Pe independently H hal ogen, (Cl Co6) aIkyI
(C0-A4) al kyl ene-0O (C0-C4) al kyl ene- Ccoo(Ccl -C6)
alkspich fOEn{ts @S nBerapikyer do élSIel)tg( @@11@81))’ C@Ifkﬁgén&-ﬂsl)lgE IgG or
%IQ)) 6 Glrufls BiniﬂYr{r%%r\m&ﬁ ZE B, @By br 8 flisBlelsy heh @g@rﬁ%gments or

substltute or trisubstituted
sches Narpndéesh O+ Refopbiokagit/dy(2007)3ci4)okYhilg it 3 obvious
(tm lﬁﬁ()arﬂdﬁ!'aﬂﬁﬁrtéé@@f&ﬁﬁhefe)’lgir@&h bf bisp&t ﬂ@antlbodles, they may

Lif’gclﬁggesy oﬁe(nafo r{;&er%’aeky éﬂgng%:%aé%) tse orelgn pgptldes might

lebitie raaciyiehonaé kyspongeCagaiitsy the kipkemasel{ @B+1@1 Hinction between the
Eﬁ&ﬁ% ?I{CF ltl?eailglgegyi:urtwerhgfen él?l! hé’)&ble qla%&’#getﬂqhgs@%eptldes makes
are unsubstituteé

tthe¢rs up st pmr@dt%yrﬁmlm@ ﬁleaw(agsr mt)enaallw leadingaogpoor antibody

Q{alﬁﬂltéhna%gggﬁ% Q@dci@r%écgpﬁm:ﬂno%ﬁc&m é%dl% o7 th&y want to

éFtlegn € qtoﬁclzf@@nwcla%g - SABPIgmentTASPRRYETt EFptaiqity) (CDC) or

aﬁdbM}ed@eﬁda{t}dellule qh@aixkydy (ADCC), which are mediated through the
t :gr[t)§¥ ch r?t%ldm)((ﬁ,d E&B (glegre l“ 8%11%{1&%/%) l%lg%rapﬁ%)&gl(r)rg antﬁ)ro%ies.

halogen CF3, (Cl-Co) aIkyI and (C0-C4)

al kyl ene-O (CO- C4) al kyl ene-H, and wherein at |east

one pair of R4 and R5, R6 and R7 , R5 and R6, together

with the CGatons to which they are connected, or R6

together with the ortho Catom of the aromatic ring,
forn1a (C3 C9) cycloalkyl a (C3-C9) - het erocycl oal kyl

o, o
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hal ogen, CF3, (Cl1l-C6) al kyl and (CO0-C4)
al kyl ene-O (C0O-4) alkylene-H, mis 0,1 ,2; in all its

WQRL@WPEI28bneric forns, enantioneric forns and PERKEPR2068010702

in any ratio, and its physiologically acceptable salts

and tautoneric forns. Another2 enbodi nent according to

the invention are conpounds of the fornula I, wherein

R1is (Cl-C6) alkyl, (CO0-C6) alkylene (C3-C6)

C'Eluisomlleédm ,oneCGhoGl) airh katl davelopiD- bigiietjficanytibodi€@0tha6 Jare very

e

?ﬂreﬁe%e&?ﬁ%%@tgﬁﬁ‘i ety o ABEE) B OR: HACHD. 1eE,
rmrEgM) “@ﬁhmwnm}d@mg)pufrmiunw sequegices. Br, ( Cl- CB)

aI kyl, O (Cl-C6) alkyl, CF3, OCF3, CN, R2, R3 are

'Iﬁd&ﬁe a13204dhy bikpedRd iﬂgﬂﬂ)dle(sqiatcﬁr)e N )ﬁ'mila@% rQ@lral antlbodles
a

L ene- O ( CO- C4 yl Cl-
TS R BFRdiced gt o] aarams (SaNoalSr (6ck Bt romind AC.
diuelloy Naturs,ubist 61985)35373¥0)Fba35@ onRhe sBmadadudiyn af éwo different

RS oA b bkl s ek o
aspyrtlﬁcm#ﬁepélthe Blispgcific adrﬂtrjbbéneB@nadsecyf: tharydorargiring of two
l%ﬂﬁéi@ﬁ@ Mﬁgow lﬁ:raV)maH@ light chédhs Wiﬂhﬁi"t*}?et tstitieg H¥rid-hybridoma

hal ogen, al kyl
a(PkﬁlP%H@m@) eéblnz%)apatp iten é\%férqqt agiilnody specigiase generated pf which
il oyielioahk esirdde ﬂm&t&%l bispe&fic antibRIODuedto tKY presence of

t bs iyt ut & CF »
RO dDRYTBEY ROl e, Péﬁlycsmg?@}e}#seu means

|seplisticane] parificatibn Riiroemldré?&,re Rﬁlmd (¥ e.g. MBoaivdnRB.L., Nature

t .
S0GLECE AR LTS KO 60 SR ey of g
vpraducts reingips if r@ﬁcrmbme@}am@gf)ssw ¢¢chaidegs areqised.

(C3 C9) - het erocycl oal kyl wherein cycl oal kyl and

6N ﬁadd"c)llhlv@flﬁtﬂé Hﬂ%ﬁd éﬂ&hﬁgaliaerd lb"ﬁ)rﬂ@ductéj |Wh1<§H is known

r@%;tllg{%uéﬁgﬁgyl a(t:d’g ; sz’ af-fjf%?l}t qnglgody heavy

%mmed;ysmﬂmdluclngmnumtloam dntol dmeCHe danaws aodnodify wie sontact
I t [ hysi ok 00 ca t.abl e ;sa

19’(&?1‘?%’16“60% n(I)EI?G cchgpxdbl!lli(? %nl)[(% %10!13 \%n% rgﬂ%cgﬁt%y 22 018? 3c1ﬁis w1tth short
tsike dhainsripicoentern chaonpooneselpfantine akigls ithalarge Mﬁ‘edmms were

R%trb@uc!e@]infgﬁehe%tﬁéﬁ] CH(S%H%)l ﬁ)’ &¥he Q@}cﬁ W)c \Aﬁxgressmg these

cycl oal kyl', (C0-Co) | ene- rein
éwpg)heavya({hgwse(ﬁgd tgpyqlentléﬁ]dlgb}y éhi‘iﬂf R/ghlc}t hﬁvebt@ e appropriate for
%ﬂu@ﬁ& Wyt Uhffls)PhidiRietds 6 hetefodimbs Ehetdtiont ERndLhble’ )I Versus

Homaie? it ot ol SRR DRy Eaerisy Qidivay, 1.3,

droept abhge 9al(11%963n6176m,omad| WO6AE270Ahot The percentage of

?1%&9?&1%? @C@{vﬁ.{er?%r Eﬁ)ﬁ%ﬂgd 'b? é?ﬂléggﬂlﬁh% 189&?%3%%65)% ces of
dhe realdta d@ma(r@slsma phnge displae ppproach qul thainttpeuction of a
l&%ﬂhﬁiﬁﬁ ed sﬁblli‘l@ﬂfé het&odinRérs tM‘e?c%QﬁttAtM't&QI bNat'l:lre Bidtech

dot PR 6‘7?632"7’«?&? o Rk Hap PO OB AT 2635). New

appaiatksl dos atlhbS kaobs-imotholer itechholog® . Akotdesdribed in e.g. in

- of
SR, S50 T B L S SRS
padgrgsion t(omrdwhe alikiglare (QPerl)availdblé. édres Br{c@0:nCAPnstraint of
Fhis ¥Lr ﬁth%mﬁg ﬁ%ll{} dBhify! f adwa! ﬂ%ﬂrﬁ r&ﬁtlﬁ&ﬁes l(ljave to 'lze 1dent1cal

unsu or trisubstit

ap ﬂ)rfw@gt %@a@mgswefqr@aﬂ@n Y maéﬁaﬁmmkp cThu;srqlw ta#emque is
ﬂibl(ta}dﬁfbgrﬂafb fRYeadiBt delopitty tecSmBIAL, VitéftabisPecific antibodies
acceptabl e salts and tautomeric forns. Another

enbodi nent according to the invention are conpounds of
the formula I , wherein R2 is H, hal ogen, (Cl-C6)

al kyl, O (C0-C4) al kyl ene-H, wherein al kyl and

al kyl ene
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are unsubstituted or nono-, di- or trisubstituted by
F: and R3is H in all its stereoisoneric forns,

wepps@ieric forms and m xtures in any rati o, PGHEP2008/010702

physi ol ogi cal |y acceptable salts and tautoneric forns.

Anot her enbodi nent accordi ng3t-o the invention are

conpounds of the fornmula I, wherein R4, R5, R6 and RY

are i ndependently H or (Cl-C6), and wherein at | east

aganpatiwo aftigeds stactingsram e anidboBEs aggesthbe finsttamdt the second
- t y t.

C‘}D?%&[rﬁaes é:ftht\yﬂ tﬁ%hte(]{@ clﬂl}ﬁ% gg ﬂ%?% %g P%cﬂ%sl Eig/otr C}Hg 1H§{txcal light

(cboaingbyvectpde@ptinited. wher ei n cycl oal kyl is

unsubstituted or nonosubstituted by (Cl1-C6) alkyl; in

WD 2008/098 Y4 0L SABET {C hQEIBRAIMERANpFAGRS | |lﬁnal‘ﬁ W&oﬁ{tﬂ)mtlons

A B et S eSS SAbbon t 1 he 1
enhmahdteg;twa(d@es)dzamg 2808 tréfersito vieniniflaen@rof vembjewgﬁm ddmain
f or mul Cl- C6) al kyl, (C3-Co)
ceil(% anéf& tﬁe #uhc el}]a;ilﬁr()pv\f]éerseolf (éal kyl is unsubst i tuted
or nono-, d| or trisubstituted by F, R2, R3 are
ventiom| ogen, (C1-C6) al kyl, O (Cl-C4)
@H@Mh@éﬂ%oﬂ relMRE LA Bivallekd/ Blsﬁgﬁlﬁ@ir{‘t}ﬂo@ Ccothpr 1smg0y

unsubst ituted or nono, di- or tri subst i tuted

wher & ) fjab? fhive So BEmR CP e arlﬁh%ﬁospeaﬁﬁiygndl;lg 04 first

tri suhsgérd;uheéd by hal ogen or (Cl1-C6) al kyl and wherein
at least one pair of R4 and R5, R6 and R7 , R5 and R,

toge ' e :

) T i RSB ol o bR AR IR 26

r| ng,se AnAgEG3- C7) cycl oal kyl, wherein cycloal kyl is
unsubstituted ophdRRGhe véjt‘léblé)dorhﬁﬂn§ VlEsatnldt\mI Qfk RPlaced by each
(C1-C6) alkyl; in all its stereoisoneric forns,
enantioneric foPRE€band mixtures in any rati o, and its

physi ol ogi cal | yamccept abl e salts and tautoneri c forrrs

Anot her enbodi nent _acgordin Q e ve
conpounds. of -t RERTERTTF 6ot el CRIS @‘? Bfoced by
al kyl , which i seaghsthest i t uted or nono-, di- or
trisubstituted by F R2, R3 are H R4 and R7 are H,
the pair of R5 and together with the Catons to
vhfurther ragbodimenioph et iayertinmis methadzior the ipsepagation af an a
divaldnlt,Diseeifie AhBPHBS dceofdHigd®, theinehiioweri ¢ fornms and
m xtures in any ratio, and its physiologically
Hﬁ’g’pt abIE salt and tautoneric forns. Another

ISigthe 8%50(?' ding to the invention are conmpounds of
the formula I, wherein R1 is (Cl-C6) alkyl, which is
uns abshnsfatrethgarhasbeedl-withdi - “or tri substi t ut ed by F;
R2, R3 are HH R6 and R7 are H, the pair of R4 and RS

t 0get ekl Eochbsify HuERRSAL nifhicells! YA REERE il I@iéaqﬂ and

forma (C3-C7) cyclo Its st

for rrsaheémﬁb% fn gny %p%gc ﬁvktr\sl«ué’stol rghantigsps apd
and its physiologically acceptable salts and

t aut OIT-B/EttOrsf afrﬁp‘nslﬂgmhblerc it eb]eaailds @cs@mglthg h”(ght t]ibﬁn and

|nvent|on 0
oty ¥t SRR Shed AL B 4l ke
wher ei n al kywheseintsansiabledosthiny Vinemd VH atie replaced by each
tri substitut%q.rggy F;, RRis H d, (Cil-C4) alkyl,
O (Cl-4) al kydene- H, wherein al kyl and al kyl ene are

an
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unsubstituted or nono-, di- or trisubstituted by F;
R3, R5, R7 are H R4 is Hor (Cl-C4) alkyl;R6 together

WQ\R0n/08d281 ort ho C-atom of the aromatic ring foPGI/EP2008/010702

(C3-C7) cycloal kyl, wherein cycloal kyl is

unsubstituted or substituted4hy (Cl1-C4) alkyl; in ai

its stereoisoneric forns, enantioneric forns and

m xtures in any ratio, and its physiologically

accept abl e salleseianhe t@austonelonaidsoCband Altbl bkerreplaced by each
enbodi ment ag)ﬁgdlng to the invention are the

conpounds: E
-[(3-Chl oro-5-trifluoronethyl-pyridin-2-ylam no)-nethy

| ] - &) ehlorang the-hgsy @lljunsler epngitios that allow synthesis of said anfibody
» 3, 4hdibhadiagdol - 2-yl ) - benzenesul f onanm de

Trans 4- [2 (3 Chl oro-5-trifluoronethyl-pyridin-2-ylam

) H i ST B st it

O s-4- [2-(3- Chloro 5-trifluoronethyl-pyridin-2-ylamno
) - cidhshardmbddimNeg Sofithbojpvemntydn isfa hbst cell comprising
, 3, 4] t hi adi azol - 2-yl ) - benzenesul f onam de

4- [ 25dcfs1 F‘El)ﬁ’ﬁ) tnrucfeicu& @Hﬁi&ﬁies QXEdd%Qﬂ%'l%h@EﬂajN'Q)ang Yeavy

clopenty so rop ﬁ
1, 3chein Bf agary ldyzpéycrfjca ® hindingstalaffpantigen, and
2-(3-Chloro-5-trifluoronethyl-pyridin-2-ylamno)-indan

- 5 SV@&&@ cémpeisitg (Marclescodtidfplecules encoding the light chain and heavy

4]t ad| ol
. (e S Sk Sedkii Mo bRinet sgARARES 1 ani no) - m
et hyI ]- CyCI opdrteih YheNraffabletdoinfdinsoVoamed M arf Teplaced by each
, 3, 4]thiadia§@%%2 yl ) - benzenesul f onam de
Trans 4-12-( 1oro-5-trifluoronethyl-pyridin-2-ylamni
no) - cycl openePf] - N- (5- trifluoromethyl- [1
. 3, 4] thi adi az@eredn Yhe chRbAE ISR ThIECH] are re laced by each
6 Chl oro-2-(3-chloro-5-trifluoronethyl-pyrid 5 yl am
no) - i ndan- 5- &M% oni ¢ acid (5- isopropyl-[1
3 4] t hi adi azol -2-yl)-am de2-(3-Chl oro-5-trifluoroneth
fuythiedli emBediheant no) - thed amvention| fisord ccomepadition, preferably a

%%e%ﬁ%ffnll*é?% b Mo erb G AR SAbdy APEng o he

haweptiondan- 5- sul fonic acid (5- isopropyl-[1
, 3, 4] thi adi azol - 2-yl) - am de
% (R ArRbcdtifehf | ORRETEL DM tidRY fid di MpleiritaddlitRe) -doRfNition

;Eggl%glllslgmgplégl ac %oéyyp)‘,coéﬁﬁnge to the invention and at least one
Phaanddeliticatly acdeptdblewdicipi@ithy| - pyri di n- 2-yl ami no) - i ndan
-5-sul fonic acid (5-cycl ohexyl - [

%\ %§&'§1%Bg& 'hé 6%\66%210ﬂ ?ﬁ a metho&l for Ele treatment)of a rP&tlent in

nged lgplfftb(ﬁppy,a‘djagac(eslzg@chy()zgﬂrr@p}qtem{g to the patient a therapeutically
’egeéuvt: Qhﬁ‘)@h@épaln AitHolly @B A&ing to the 1nvent10n
2- (13- Chl oro- 5- trlfluoronethy§ pyri di n-2-yl am no) - 3- net
.{ ndan- 5- sulfo Ii acid (5- isopropyl-[1
taited Description obthe Invention
2. (3 Chloro 5-trifluoromethyl-pyridin-2-ylam no) - 6-net
I’T)hle inved&ion delstigd foonbigalant, Hispécifid anjbpodpydoniprising:
3, 4] t hi adi azol -2-yl)-am de
4- {1 I
et hy % ﬁi%'lgf'lo ua(?r)l/ ??& kégvg%ﬁélgg?ggé{)tﬂp{df sgkzaﬁga'lpfl b?lmlﬂg 36 Mirst
, 3, 4Pﬂhg%MP%Qol 2-yl) - benzenesul f onani de
2 (3-Chloro-5-trifluoronethyl-pyridin-2-ylam no)-6-(2,
2,2-trifluoro-ethoxy)-indan-5- sulfonic acid
(5-1sopropyl-[1 ,3,4]thiadi azol -2-yl)-am de This
i nvention al so enconpasses all conbi nati ons of
preferred aspects of the invention described herein. As
used herein, the termalkyl is to be understood in the
br oadest sense to nean saturated hydrocarbon residues
mhlch can be I|near i. e. straight-chain, or

T A a ~~

L, o, e
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hydr ocarbon residue containing 1, 2, 3, 4, 5 or 6
carbon atons, in which the term"-C0- alkyl" is a

w@onalgnsl bond. Al these statenments apply al SPCT/BP10h&010702

term al kyl ene. As used herein, the termal kenyl is to
be understood in the broadests sense to nean

hydr ocar bon resi dues which has 1 to 4 doubl e bonds and
can be linear, i. e. straightchain, or branched. If

not dt)hbke higls ehaiefandddayl dlmmy(bf alnamtiBodyos;ﬁciﬁaalbdn‘néimgnﬁ a
Exa C2-C8) - al kenyl " are al kenyl residues
con?glkﬁ)l%ngnélge 4, 5, 6, 7 or 8 carbon atons are,

for exanpl e vi nyheremn the ypaah¢ domains Ypeamgl Vi areateplarad by each
2-butenyl, 3- bghepyl, 2-methyl-2-butenyl,

3- net hyl - 2. but eny], 5-hexenyl or 1, 3-pent adi enyl. Al

t hese statenment¥® ppl y also to the term al kenyl ene. As
used herein, thehéreinthaksnstyt domalits OeandderISiroagldced by
t he broadest sensg &1}? mean hydrocarbon residues, which
has 1 to 4 tripl &€ "86fds and can be linear, i. e.

strai ghtchain, or branched. If not ot hervvl se defined

| es of
ql}%ég&lég)gﬂsq %lénl{;l &Sge?@%%ﬁﬁ‘%w ?ﬂ éuggs cont a| n| ng 2,
or 8 carbon atons are, for ex
et hy ﬁ?, R ﬁrqg lﬁShbeV‘h‘y pnd Qﬁgﬁt @ﬁ@\fywhar(rmfm],b@wr §pe@yﬁcally binding
2- butymyhﬁrﬁlahugé}esﬁdst atenents apply also to the term

al kyl. i, dene. ese s atene s also.a
2 ko gragin Pl BEG & 8T eet K Bhed ARKbOdY specifically
r esi dubjinding teexseaphedantigean al kyl oxy resi due, an
al kyl oxycar I |
not ot her wi ;We? tﬁesiaaqﬁ%f ({qrﬁlﬂn?{/}flagﬁlyi{aF%?e s%?c?nd héht chain
al kenyl ene, aarilthmgﬁlcoed]headv khmylaemrephﬁei '@Dhmbsmhetrut ed
or nmono-, digndor trisubstituted i ndependent 'y of one
én’Ot fBl(re’r |by’ Wh %e?lrkl) | %E)%J\q?g ucgmgsCL angl CelI)-(I?rE)F% t?le second light
CO O ( C0- CA)chhikyandnke (eeﬁn&:ﬂt&a)vyahadh aré¥eplacédBy &xth other.
al kyl, COO (CO-C4) al kyl ene-(C3- C 13)cycl oal kyl,
CO O (C0-4) al kyl ene- (C3-C15) het erocycl e,
CO N(f(CO C4) al kyl ene- }—&l éCO- C4) al kyl ene- (C6-C10)
n(t@@dyz;qgecgﬁckw nding)to @ Gecoad)angigéry therfelldwing
&O-C4) al kyl ene-H) - (C0-C4) al kyI ene- (C3-Cl
3) Cy(:léhﬁgl kyl , .CO N( ( C0- C4) al kyl ene- H) - (C0- C4)
18 GfBaIQ:lS) het erocycl e, (QO- C4) al kyl ene- ( C3-
Ce)tﬁé’ﬁdrﬁblemght chdiR d6hiraVk ¥ repRc c%tgil Qﬁlﬂzﬂﬂé hea(VQahﬁﬁ)
nt

aI | enexﬁ_ﬁwcjafan&%t gﬁoaf%(ﬂl%[i:q&(ﬁa t(fgl eéélc}/mam CL is replaced

aI Ibylthmmr(s@ﬁit 648y chaipldon@if CBE1643aid antibody;

1o | I kyl, O (C0-C4
%}“E%gﬁgf g@aﬁefe?gcy%:/l e, Cé:O O ) Co-A4
al 1tye wiabledgar dyimdemaindVIddx ©placedib Vatlklylli’ light chain
O @oniaid ¢P O%'é)ld @Hﬂ% Nend BR-bhdhadida Hka)ﬁll domain CHl 1s

al leace&%@t&e aél|¥ Lﬁll"tgilﬂ(él(rjl(s@cg:r]i TSE%! §§% ‘V{:“ ocycl ‘5 &5 S-(

S-(C0-C4) al kyI ene- (C6-C10) aryl, S- -
dlhle ytken daftiE>dEl 59 utedt lareiayrefees toSﬁh()l@ mo@é&lahklydn.tlbodles Such

n 13) c 5 O-
ST P SR Ry o
NH@ r(@lecylclll@t can- (@CiJl@aymlckgm paB©arq @0>re349ted erein as LC/HC).
q+hl§¥ [ggﬂgi_agrgga_nq]ﬁ%agya r@lj;/aﬁﬁé &Bduch %b(((ﬁj& ar%ll)lgﬁeptz%é conmgtmg of
ﬁ@{e di@y&qués g@wNele @gnbody, each heavy chain’ comprises a heavy chain
%ﬁlky&g@ﬁ(d‘%ﬂ@e@ﬁ}zﬁh’ﬂﬂ BI/K 6B VELOA T H'h»eavy chain constant
SO2- N( ( C4) al kyl ene-H) - (C0- C4) al kyl ene-
So2- N( ( C0- C4)
al kyl ene- H) - (C0- C4) al kyl ene- ( C3- C13) cycl oal kyl , SO2-
N( ( CO- 4) al kyl ene-H) - (C0-C4) al kyl ene- (C3-Cl1
5) heterocycl ewhere the aryl ring or heterocyclic ring
| S unsubst it ut ed or nono- or d| substi t ut ed by F, d,

P ——. 1~ P~ PP o~ ~A ~S\
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CO O (C0-CA4)al kyl ene-(C3-C1 5) heterocycle, N((CO-C4)
al kyl ene-H) - CO- N( (C0-A4) -

WQRM9H0eNMEL H) - (CO- C4) al kyl ene- (C6-C12) -aryl, PCT/EP2008/010702

N(( CO- C4) al kyl ene-H) - CO N((C0-CA4) -

al kyl ene- H) - (C0- C4) al kyl, -6-

N( (CO- C4) al kyl ene-H) - CON((CO 4) - al kyl ene-H) - (C0-

C4) al kyl ene- (C3- C13) cycl oal kyl

Negiah- Thy ahdayy etheinHremrit( (e@ﬂ)nca)mghkgsl theehddvy (BairC4Apastant
I e 5 o e ryl
hcig)%flléaﬁlgsCCf-II(fgC% Qn'&eéﬁBfg %?%S?Y \f?{ni% IgA ﬁ a¥1d Irgb@ qng" optionally

ic rin nsu
dhe bbawl qhatne@brb‘yanl: do@lajn BH4 Gantlblbﬂy @E@es IgBZanctng)O(Eﬁél light
Qhafncéor%)lséfi}l K¥ight Q%ncﬁa)naﬁiekm)mam VL and a_light chain constant
al kyl | &ne C4) - al kyl ene- s
5@§tum Q§,|one Spgura]éx]qulrrrpgewlp@‘a mntlbody, the IgG
(hyl@lb@ Ky khdv$n Q. heFignde Eﬂhétv@ﬂﬁblé dofRaT \‘SIéIthdaVE@an be further

h C rbonccle ntain m3,to car.bon
ﬁgglvrf@ﬂdn B, febfies o Mpen A REY, B intd cdriesahthay &itpining
regigns EXAR), eimtar§pef€d- @1th) regiansodthdty hrec ydre ccalskyvled, termed

g?ﬁ{}%gﬁ ggiS?L%Yﬂ%)O%a%‘vH %ﬁg%% 909‘3!5%%% 'og?%r%e (F‘Dl&?and four
FRe apargsdl fromyamislodieyminus el cepl@rwermleys; i Hlesc §allowing order:
@l otteitly | FREY CCORE! WR3, CE@H?ﬁOFRh Gé{ﬁéw%}eCwA Jr. et al.,

yC| ou d CY| y%'; ngd;%_fﬁ?ge ?lengﬁ éqeﬂ;)m@? S%%oaf]a]bé%ton 8 Nat

cgecvl Dﬂﬂnkmbl i (2004)s 899SRAThe t@o ez esfehéavii Ghafroand hght chain

ndan dr onapht hal
RERTECT arbarmabls oY sbedicd RimnR Mo By, Thes s whole
umsibody addvdledr moaoipenific potibodyo fue inhigodiegrm@udoe.g. mouse
t c
Ca%ElBQ&]l V\f}l ﬁ%aﬁ rﬁqn?bgggg %}\%gnegr yrﬁlb'oglea Egﬁﬁgbz d}?{tfbggxeeg and
ﬂetlcakhatewnmr?%|aﬁt1h0é19%: (Yagiagt Ry |ml§%tuﬁ1tibﬁ>d$q§b jas dong as their
'Eﬁﬁ]ﬁ@feri&t"@f)ro@@rtf&% Qf@i{teteﬁnéily giedalle §Hi|f$r$ed 2% AR @SorHumanized
uns. r at ed £Y cl oal ke [oups af e c g | or
S EPoen ermeiatiua RO BRIaEn SoRR Gh PYTANFY SR BB ar om
The term cycl oal kenyl al so i ncludes bicyclic groups in
\ifhieod alaznﬁlveotfypt:hef shousaleypcirailoke hehvyr chagns derfatiakb by tthhe &reek

JESAEE 1) Aand BRI At o S RAPONLNR, S, o
d)ellblh#éag &%qué)ambyltym otheavpshriarpreseat definresihe tcha@swfe@tlbody,

QhestUMins £ -folhd ik IgUDIED ! WESdgGNERP e pNE R fibodRds, ‘i’&%ectlvely

@gth A wtabl QR%N?O@&H h 61118 f&gl%@%?anpﬂeed "Thomson

&Jekx}ﬂu@g)em&ﬁrc(:h% ad'h)ains DBeiO( Sike afd xomlplsyition; o and y contain

aPEyqxénr?aeteEA%SO a&il ?ﬁa ég\«é(%gfeﬁl ?f')dc eyCl gal kl)ééjregqy(%g) &mino Aads

al kyl ene- (Cl CG)aIkerneH CON((CO )
;;Eakg hgqver.chml agayveyegiond, kyd consant (e@opnGmd the variable region. The
Qbk%hﬁtnf‘egh% {sQefhttdadli Kyélleg}ﬁhlfoq{és gfzt}le s@frbél isoty b0t differs in

@eglg@%fs 3% E Frztclegflzgg(;l)lflealww cmaﬁwy C( @X é4])1ave a constant region
oeélfof(t%ee%n%ﬂf Jbmain©CHH )CH2, and CH3 (in a lme) and a hinge

3%%@1‘2 ST USRI o SR Lol ey B0

éiekvyyl dme(sQBaﬁ?d&)ltaye lacainktypht regdr th)lp(&le&)df efc)mr @r(s@ﬁ){ @djnains
yl ) I y e
lgﬁg g%g m %rée)% RUINSINEN Cg% 5ttibgy, 5th ed.,
é}q( nd nu @bmg ylihe ‘@.n@bjfgeg@nlo Qm(\m chain differs in
@nEbd died $1ddGAad B Jﬁﬁje&'ﬁ@B(c@% S8k eNCdag foy hil amdles produced
O (C0-4) al kyl ene (C3- C15)heterocycle O CON(CO-4)
al kyl ene-H) - (C0-C4) al kyl ene- (C6-Cl10) aryl,
OCON(CO-4) al kylene-H)-(C0-C4) al kyl ene-H, O CON( (
C0-A4) al kyl ene-H)-(C0-C4) al kyl ene-
(C3-C13)cycl oal kyl, O CO N((CO-C4) al kyl ene-H)-(C0-C4)
al kyl ene- (C3-Cl15) heterocycle, S-(Cl-4)al kyl,
S-(C0-A4) al kyl ene-(C3-C13) cycl oal kyl, S-(C0-C4)

~A ™\
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N( (CO- C4) - al kyl ene-H) - (C0- C4) - al kyl ene-H, N((C0-C4)
al kyl ene-H) - (C0- C4) al kyl ene- H)-(Cl -C6)cycl oal kyl

WONL{0@08024) al kyl ene- H) - (C0- C4) al kyl ene- ( C6- C12) PEX/¥P2008/010702

N( ( CO-

C4) al kyl ene-H) - (C0- C4) al kyl erye- ( C3- C15) het er ocycl e,
N((CO-C4) al kyl ene-H)-CO (C0-C4) al kyl ene-(C6-Cl1

2)-aryl, N((C0-C4)al kyl ene-H)-CO (C0-C4) al kyl, N((CO-

®4) alsingle Beedd) oCB- (D clohpalky | varieble G8giGh 3)fc yarhobdaky | chain is

LA 5 e b B s domain

C4)al kyl ene-(C6-C1 2)-ary
rhp(r@@n@mj%lhlegﬂ aqenly n@rmee ©f ligh) ehajas| whigl @cpcalled lambda (1)
%H%a eneahy @Ql;@ﬁ HED tkd b ckyélve B nfafri: e constant domain CL

@nc?xglﬂéﬁ)fépwrﬁk RSRSoS) T %Ps%wf lishicpeg ichjl to 217

ainkiyib atids.HrefeexbN (}@Qrgﬁﬂkham is a kappa (x) light chain, and the constant

| ene- (C6-C12) - aryl,

ré(”(%d @%@{ﬁ%ﬁm (R (- ca) -
al kyl ene- H) - (C0- C4) al
N{heGernay ) Iapkgqlgp@apglb@g"mq ‘appnoglonal antibeds cpimppsigion” as used
%}éh kﬁék’e@nﬁ) (a(freg;ragﬂ)ﬁyar Qﬁhgéﬂg‘l molecules of a single amino acid

N((COo-C4 -al kyl ene-H) -
GQHWEﬁ§%Pkerne (C3 C1 5)heterocyc|e where the aryl
or heterocyclic ring is unsubstituted or nono- or

b ) }&U'bﬁﬁlbddiéédcdbydllﬁg t&lthe Bivention € béloBanyNTids (&R, IgQCED), IgE,

%gcﬁn%%ﬁ ief?raﬂlgllﬁg % C%}%Zl llltkclﬁss I(]e nggéj2 Iéﬁ% IgG3, 1gG4,
@m—lgn 2, referably 1gGk)y whegbs bo@(}lﬂﬂaod’ﬁseﬁpmrwﬂmt}atl;d Bivalent
r?léaﬂ‘é ?ﬁlB?&jy B&O%QQ t@rtﬁgr%\}eﬁtlgﬂqg 991‘?54910 'ﬂa&é ng Fc I’part of the

tainin romeo carbon
wa@yéubféasls iy 186k d&ﬁﬂé@déhe l(ﬂeyap(?fegablarlwl} Pffé%rala]r}’é’f the same

RIBAYE (. fabhich¥4n). for exanpl e 1-naphthyl and
2- napht hyl , blphenylyl for exanple 2- biphenylyl,

35 ARSI X oL S\ ko B e 004 SRV detines
mmeﬁsel basisngfpepdinirddagageeobaatibreliss Tt antipodies mgcording to the
ﬁmmneeoﬁ FAEKS h:gfaﬁ PRSI, 9L 41 MEARSAMRhSEh origin and

eterocyc rat ed
eferabbicalcothen Restsyd )thfbhuruﬁls senpiat segionfelBe §apyit pf an antibody

hy direaR BeRvEd Mok @In%hﬂh&ﬁzaﬁéﬁ’ m(ﬁétlﬁnd@g cas heivagibAMhd Fc

in a n i..C , fus
gseepac&nﬁemhe& W}SHIF ﬁhm fnce f§n5ané%f> BN 4hG FRmplemepp sygtem is
td&pé.tﬁelht og cemlhcmnaimﬁs, tanding e@ K}aqedcdmyed]b)t defamddiidding sites

1r1] eh { tSr olggmdl areci(clj‘; nlﬁée statew'? tl‘fq .t K&%ﬁgsérﬂafd e.g.

R 5at'oms carr be® oxi
$®2LukEx dnjol et 8l..Jf Iheuaobdyé I(EBs‘SléﬂéSSaaﬁOd Bnu}nhouazaﬁ el @ebra,

Gly., 1By flgﬂ{g&m{f h &l e¥ig) 90§Zﬁbelﬁékt§hd®2@' %t al., Nature 288 (1980)

azaspli r ode , azepinyl, azeti azirid

|
PR EBQ@F‘}'EISCH Hehz 8 dlr Mgl Immugelr é%é?—u‘%QS)r) L?r9 4; Idusogie,
lFepz et bl Of Ukdnihel. lpemmmﬂ) omsnmbz; BenzaxaMQleylal., J. Virol. 75

DRSO B BR3Pl Ge g Jhoo) 319-326 ana

@@m@azéhylh bumrhng)eitemyte e.ghL2odariyB5, DAv@menyi, E318, K320,

j&gﬂobh dr1'1d %ﬁéﬁxgﬁ%%ﬁhg%c&d}ﬁ{n)g to ]f:iU mdex of IKabat see below).

ooxazol'l n

ﬁmb@dm oif anidlass 1gGL dgoR gindrlgG3 t@uailydai}@»bfqmplement activation,

AR E AL 1AW hotivetibn, IwRerdadiddd @81 it! activate the complement
di hydr of ur o[ 2, 3- b] -t etrahydr of uranyl, furanyl,

furazanyl, imdazolidinyl, |n1dazoI|nyI |n1dazolyl,
1H—indazo|y|, i ndol i nyl , indolizinyl, indonI,

3Hi ndol yl, isobenzofuranyl, isochromanyl,

i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl
(benzi m dazol yl), isothiazolyl, isothiazolidinyl,

i sot hi azolinyl, isoxazolyl, isoxazolinyl,

i soxazolidinyl, 2-isoxazolinyl, ketopiperazinyl,
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thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl,
thiazolidinyl, thiazolinyl, thienyl, thietanyl,

wa hioeng2ki azol yl, thi enooxazolyl, thienoim dazedyEP2008/010702

t hi onor phol i nyl, thi ophenol yl, thiophenyl,
t hi opyranyl, 1,2,3-triazinyl-8-1,2,4-triazinyl,
1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and
xastethedy not Hind Qlet @rdody obf activateds3. Freferablyuhs fFic tpattasla tiuman
% Qpp, di- or trisubstituted by suitable groups such

for example: F, O, Br, I, CF3, NO2, CN, COCH,
COO (Q0-CA) al kyl ene- (06 ClO) ar%/ COO(a -c4)
élfhquerm é@x@e{@@n@hpdm mrgﬁeaq @sti mgqmgxpggg quarlable region,
Ge, @lr{&m ﬁorﬁ'ﬁkﬂx’l 6H€S&L§3e gﬂ-@e@@ﬁ eh@aychf a sportion of a constant

éeglRé @EEV o%: {%ffe Wél_t ;gur%%r %}f@gg B;rykmepared by recombinant
GINI(\(t@}}nﬁqh)esaCkwl@rteadﬁ)bo(i@@sthgl Emfrin€oaftdily ragiyh and a
heén co%lftlé X er?g%o% Cirecggfc 1I¥' ci athé/r @6&(:3 5:&:6 Po%mléyof "chimeric
alnklpb@lné' ehOBmp@Hed by yhe pl(e&ntq)zh)entlon are those in which the constant

Qké)ﬂl gﬁgb&ﬂﬁ?&i@:@ 6t @l;i:gf;%& lﬁ%&no @ég )gptza}lllg?rllgg{néé)fhtlb(@ herate
ah )Hr@l?Fét‘fsCBCCQI@?é Vel b 1p@yq:nt10(n€(y§m)ally in regard to Clq binding

&hﬁldr%&e@p(t&o( FCR) bﬁidﬁ{ .Sieh @%&@rﬂibbﬂles @@al@ﬂ}eferred to as

allk Iene d%()lbgﬁx)ﬁy m%egc %ﬁ% rhee%eeg%c u(ctff ﬁfressed
aiﬂnwno inOg¢r{ed - @ﬁpmlrkg/IIEﬁA édgﬁ}eﬁﬂﬁ)enycidlm@hkyhunoglobulm

%ns g I{A’ lsgﬂ'ﬁ nﬁé:% %;ﬁ&-’%&ggléﬁléﬁn {&st?ﬂt seglons
eMgﬂxod PKg t@mgcxﬂ}lrrsﬁrmcymet mmlve:@onaﬁrnwr@heecmmbmant
P18 Md h@‘t}arﬁfekt\f&?r}@cﬂ?ﬁ UesOarCAVelRIEBWRN G the art See e.g.,

é\? Vlség?ef EC E{ Nﬁgt‘%‘?agcgﬂ %51586%19@%%5?355( U8 5,402,238

Snﬁﬁm}£2042¢kylene (C3- C13) cycl oal kyl, S-(C0-C4)
alkylene (C6-C10) aryl, S (C0-C4) alkylene (C3-C15)

%ﬁg%&.\@ %%%%18?& ) %ke]l?y k%@f% QVhICh the framework or

éitwyplémn(amy dateymiaming reg@@S"((@@m haye Rryexenwd(f@é -tCLBinprise the
r )

h?%lsldgﬁaéf:hﬁmuﬁglo()% ggacﬁg§¥hﬁ ssé% Clgoa C§}>)mpared to that of the

PR EHEIYIOE O&szy Igra preferysd yntap grdnceCPRYSs grafted into

hké¢ ehARWekEregion of a human antlbod to prepare the "humanized antibody."

S8 X e 3 Mol S S i .

S@Nh(dr%—l&()%ﬂ) IKREBEATO- Phrticalrlgrefekryd atidR{ G3rresBond to those

é%(e‘ z P(ﬁ(e)s/ | recogwmg Cbhec4a) llgﬁnﬁ enr?éed( Caé)o&i for chimeric
3ptibe ﬁ&a@@lere forpreple humpamzed) arrtihq>§1€t§r enearepasesdcby ¢he present
ARGtioA ay@m&e@ I WHICR @hOFo¥RRe reg%n Hés%’é%ﬁtaﬁﬁi{fo%gllybﬁnoﬁiﬁed or

C&ng@é)froarp l{kyqt of,{gm @gg&}k ar%yé?‘ ger%]r'at(éﬁtzle propertles according to
ithe (i0enGdh; @bpeglaiieintregard to Clq binding and/or Fc receptor (FcR)
gp&go C4) - al kyl ene-H) - (C0-C4) - al kyl ene-H, N((C0-C4)
&ne- H) - (CO- C4) al kyl ene- H)-(C C6)cyc|oa|ky|,
CO C4)a|ky|ene (CO 4) al kyl ene- (C6- C12) - I,
|§E G@rm(jzh)lm;kyla .- {sC0sed4herkiny lie fratedsal @zl_mclu e antibodies

eerHXIS]Lze an&l( (cggst%l) ﬁ!gl@ﬁl enritdd CRoffhuman germ line

ogk)%alﬁgwp%c% o ztrmnté@)déq K¢ we}{[(k(an in the state of the
@ﬁt) ahkybigoemt.; 66 (50 -deANailtel | Jamne CLes @;Jm3)3¢a§é§1| a1k B! (2001)
N((Co-C4 ?glkylene -CO (C0-A4)al kyl ene-(C3-C

5) heterocycl e, N((CO 4)

al kyl ene-H)-CO O (C0-A4) al kyl ene- (C6-C1L 2)-aryl,

N( ( CO- C4) al kyl ene-H) - CO- O (C0- C4) al kyl

N( ( CO- C4) al kyl ene- H) - COO- (

CO C4)a|ky|ene (C3 ClS)cycIoaIkyI

N NN P~ ' I NN NA

C4)a%
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Optically active carbon atons present in the conpounds
of the fornmula |I can independently of each other have

wo@onsigur ati on or S configuration. The conpoRCEPNS/010702

the formula I can be present in the formof pure

enantioners or pure diastere®®ers or in the form of

m xtures of enantioners and/or diastereoners, for

exanple in the formof racemates. The present

i 398ei7d).oHumainagrgodies paanealen brtprodesed Bintransgenigr @gmals (e.g.,
r . .

e T P ceple &7 o RS P ECRE Borr Afroire or a

Eleetione of drumago aphbestien it dhe phseneevot endpgesioss nergurgglobulin

tprediciom Tarlsfe gt tl'lé h&@HR g bﬁﬁ&m@'dnnﬁlﬁ{d ufih geH@ array in such
StEfﬁOlSOﬁEfS In case he co

t
SEpHe BER 4 o rﬁ\%‘ﬁbf‘b producSt ghhpngppodes upon
iantiger sh{llehgei(sej s.gndilsobovits,rAanst nls,ohfefcsNatlhAcad Sci. USA 90
[ ty (=18 t une,E i Z
(ST S MERSI B ST B! B,
iMy emh,é’maralrsmuoghﬁr(il%é 3é+40) thiumarrenhbodmm abfo hehproduced
quZHNagg F% lfblilfrlgso( entloon B eﬁrﬁﬁmh&wl & gl N)Fdlnglol 227

I%/ can be separated int
i(d34ar 381- 9%& Magsp| I 15y dhrlondebgBbny22 kA%YNapRl 584N The
b@clﬁn@c{l&ﬁ aifegollemscp Cheet taloa Boki e Bt Sal DY reC biSH QWRildble for the

ﬁéé‘ag 16& gr exa%og%nglp %?tr%gé%,pﬁa(gf%y? p C,C het al., Monoclonal

oﬁrryfbtodidsmndtﬁlmenﬂ“ heliapgp;t Alaedirdrisse [isal Newdxirki (128b)wpph77-96;
I

%ﬁlhl Igcfe:grl:l%o?}g ob \ég, 24 P’nqlﬁlhrﬁﬁ P@i?ﬁ%%)sébe H&0 %Qemegagl mentioned for

shim¢nietndhumapizeq |angb@dle& wserbng tfatheymumtfqn the term “human

%hﬁbbdﬁgasf{ﬁ.é&hé@lrﬁal% c&xpﬁs%ls @chﬁirﬁfb%g%% hafEH ¥R modified in the
nds of formula | .may exist in

reacti ons, he CO”EH$
CRBS i rRign "o iegnera sm%egtlesr%%rﬁfrag o1 o e tiopygsgecially in
e?@mﬂ It@maqﬂulndihgﬁhﬁkﬁmrlﬁn@llﬁg é‘lg)ﬁylf febBs antchlng i.e. change or

erep
or lztél{eln °l nv%arfsa(gﬁmﬁ'ﬂgloli%g;é Z%é% @'rel/ Il%gélrfﬁﬁagogﬂd
tautoneric forms of the conpounds of the formula I.
fithegern Sspembinanbhwmas antibedydirsaised berin, kriovmdee té grtbude all

NiBthnl IntibBHies E’l@ﬁ latd G Lﬁé 8&)‘?&%&? gre'aﬂ:dstﬁr@)l&téé % recomblnant
Phar maceuti cal acce sa ts are, because the

JRgae Juch s Rt lé?lsP'ét erhesh sl thek asA Nofer CHO cell or

iffdink laﬁbnﬂﬁalﬁ!élgl alnﬁﬂ@@(lhﬁhlds traﬁégrehiccﬂﬁ Hﬁl'n}in stbiEdghblulih genes
ese, sal

oF anfiBRaBP Prarkred S A B RLRAn BaBENan Testor i fetidsinto a
thlostr cellc Suth trabrlnimrmnt daptrmhl antibodids haldi tarablesaldt ®nsfant hegions
glg :%g%ﬁ;ﬂﬁ}%gg SFOE& L o c!ro?rg)ug{:nﬁ dﬁl?th%l? H‘&lblolap geﬁ!%lcding to the
peapRB hiare beast sesbmspéﬁgrm ivonjorpatis lamarrwlaflqm i Thuse the, amino

abd %u@ﬁ&@rﬁfcth@c\/'ﬁls aﬁ&g\l’L Q'@glolflso bf ?K@m&mblﬂ&ﬁt hfstibodies are
oni enZ citr

aci d, be zen

SEHSRES q*efé sitge ifpom gn crshreél togﬂiwblp igerm line VH and VL
Issqiteht@ntrﬂy nbafaitueallyl exist efthinthe, hutidreirmtibod®lgesn line repertoire
met hanesul foni ¢, succinic, p-toluenesul fonic and

tartaric acid. SU|tabIe pharnaceutlcally accept abl e

basi c salts are ammoniumsalts, alkali netal salts
Thacvarigblesdernain’ &yatiablst doysdinraf adight rhainl(N&),i vaeiebletrbgion of a

'E@i@l ch§§1| OB ) S Gbe PiSer BRARAS Y g&cﬁ'}q tfr‘@éﬁf Hﬂ]l a}la)h'ea@r@)ams

salts. o tro t anp m no- 2- hydr ox

@w&rl@gam%mdo ‘)reCﬂéilll%&FF&ﬁBg the ‘Hél Oldy’éP e mtlgen The domains of

eafigtle hagaarmighe anSdeb®y Whdifs Baviehthe RBGE weh&dl btyucture and each
unaccept abl e ani on such as, for exanpl e,

trifluoroacetate |ikew se belong wi thin the framework

of the invention as useful internediates for the
preparation or purification of pharmaceutically

acceptable salts and/or for use in nontherapeutic, for

exanple in vitro, applications. The term
phy3|olog|cally functlonal derlvatlve used hereln

a - o o o M Y 1 o, . Y
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The conpounds of the invention may al so exist in
vari ous pol ynorphous forns, for exanple as anorphous

W@poH8028t al | i ne pol ymor phous fornms. All pol ynb¢CHERL88/010702

fornms of the conpounds of the invention belong within

the framework of the inventipm-and are a further

aspect of the invention. Al references to

"conpound(s) of fornmula I" hereinafter refer to

clompon nabisprise$ fote ffamnewdrk (FRYsreg@ssr wheadt sﬂn}u\zmesazrrd widely

d,Jaﬁkerrvectf"l {Ghne t%geg’g Qend' gﬁ%ﬁ%@bﬁﬁg@@hhy f(éilrn I{ri:)ﬂ']‘é}l‘lentar1ty

rivatrves as IS |nven

rdefeamening megioress CORs)- Hﬂmﬁs&nwwaﬁgﬁgmm@p@fa Br-sheef eomferingation
lan@nHe tjmlsrrﬂgafoﬁ'ﬁiqgéi d &ﬁlne&%g)lﬁ gl tilf}@tsstﬁﬁtf BAfhe CDRs in each

ands e 'PPAl nds e i nven on are
scbgwaﬁﬁélehgmr@em fesr Htﬁfmppamtralewre%e/ ¢ framsyElpRegions and

rfbﬂhltf)gidtHérO\KrrtH?hé w}BCfrdilﬁCtﬁBtdﬁlﬁéibcﬂnEMe Altigen blndmg site. The
tion.fa can act i vat.e

P HRRALhEY B BRL Hein HUEL s b0 Sy Rppant role in
rthe bpiding spainfarity/adfimity bf ¢éke PRABOdisoia@prding RPARalipteation and
R to PPARbeta), which
TSR ANG SRR G LS of é%ﬁgié'?@er oxi some
proliferator-activated receptor (PPAR): structure
rEEHERRS RYPEvariahle Kegians AT sAnisen-bardiag Parton; afige antibody” when

M@édﬁhbﬂ%&l tefer toatht alife! ﬁéldE@ﬁ&uesﬁﬁ%ﬂ&nﬁb@ﬁﬁﬁhlc@ﬁ;&Z‘@ponsxble
man eXl s n ree varil ants
PR ind B P QL EEon AR A P acidpieides from

ahe dkompleatenvaity séetainipingmedgioms” anrd"CADRE"er'ErtmedoriRNA "FR"

i ff t . .
SPabf Bt 0t RO, (TR 0 Uihor RN k) B Bapiable region
rendes orsiranskepri e the Jighton heawatiassof an antibody
9@%@ fieh Kbhgy C&%ﬁhk% & méind ?RHQ:D‘MITWZ eDrIePRS, CDR3

s of genes are i.rectl y.or in |reCt
ahdc @3%\&9 i 5}?@.8,5? Gesrtied d Birfidframework amino ‘cids.
erédixﬁlyl SDR3 Uftse hda0y clemigahe regﬁ&ﬁwﬁﬁﬂ%@hﬁfh@té’s&ﬁ@@&@ hntigen

qr ar t the re
iR 3B R B PR b Setorihef stk 3 i stpfigard desnition
loif \Kaubat whall, SeRp@aRga pfrRrotsing raf dimehiyol pgival| meatest,0fth ed., Public
I j C i.f hation. In
*‘é??f?ﬁ%fn“‘&hﬁgéta?“%%&\%%bﬁf?éﬁz BefeRla, MILEPEAT: he
gyl ati on of many of her physj ol ogi cal _processes,
T I emsigntidagantnfche heayy sbeinginderfithy lishirhai we ‘ngt inyolved

Qi&’;efmh Yl r&ﬁ@ngsoﬂ arPiad tibBd 2 8@ | dnS AtigkRE bae teixHibity veious effector
ere

be nodul.ated b rious fatt
eionS s G ey TG AL SSEhnes e s so B eBisbintoaf their
theawyashyinagargdbbdies sr inmmunpgbbuliamstare dividedan@ithe tlasses:
functions, physiological effects and pat hophysi ol ogy,

Ziglg tef?f r'@?vra}em] blﬁﬁlgcf'ﬁc ant‘%’?’ay" aBFt}é’eéi N%m re%(g'gég Oa%Bﬁ%tlbody as
@&§Crlb5é?b95@m rihidwesch of thet twy pairRef deavyPrhsn md ight chain

EEE/LC;QQOébeaﬁ@ﬁly lﬁﬁarn%:%o Maitfefdnt aQnEen qg(d)gﬁeg%g heavy and the

%rstikghtzél}am @ﬁ?&%?%lgo%éggq&%%guﬁbﬁérst antigen) are s%leaﬁcally

Be{dBhg 6Q2132)to AfiBngntifen, tihdeethPReRridshévy ramdt the second light
.Si 0l I PPAR h

Qﬁé’lﬁ' ﬁ)ﬂ%ﬂ'{a%% f];(yrplcatlr{ %ﬁ 1b?c§y alrrl)s?ga %eg: ntlrgﬁagosfrs gslpgcdﬁcally

bmdeng me@mm*epfanma@tlgméns derpectcclsgulFlth)osuct;fblvalent bispecific

ghet&ﬁ&s%el DIEGBLRS Rl § 8 Wi k&ah: 4t h

somewh % séaectlveﬁQARd%)ién&ﬁgand i 65021 §§P%gttesanm

bimes iRdopef i imarg| tham tyogangigens, cma?ﬂmry feden thaengehand a

dnorRisp&ific ankibodly Wapalb@fbindi&P 8nly2bdonOarltfieR /2RI on the other

Lei bowitz MD. et al., FEBS Lett., 2000, 73(3)

333-336). In obese, insulin resistant rhesus nonkeys,

the potent and sel ective PPARdelta |igand GWb01516

rai ses HDL-chol esterol, decreases plasnma

LDL- chol est erol, trlglycerides and insulin levels

(Aiver, VV et aI Proc Nat|. Acad. ScL 2001 , 98,

NS A A - s APPSO o2 I e sr~APFP~ 1 s s s e
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2003, 17, 209-226 ; Tanaka, T. et al., PNAS, 2003,
100, 15924-1 5929 ; Hoist, D. et al., BioChem

WER@pH§Ees1t Act a, 2003, 1633, 43-50; Dressel, U.PEI/ERI00§/010702

Mol . Endocrin., 2003, 17, 2477-2493 ; Lee, CH. et al.

Sci ence, 2003, 302, 453-457)11Besides its actions as a
regul ator of the lipid-, glucose- and

chol esterol - net abol i sm PPARdel ta is known to play a

rand ¢.g enbirypabint, dersepeaifive atibddypivhithatanobiraindo Houre antigen

f 1O ' and Dey, S.K., Trends Endocri no
N}g@g@%ﬂ%ﬁ%%ﬁffﬁy 137-42; Ding, N.Z et al., Ml

Reprod Dev., 2003, 66(3), 218-24; Mano, H et al., 6 J
EisPrdipg e ,the dneentipns the 13tio gfi agdeszyd biyatentobispecific antibody
%h{lﬂa?@i it(?_ﬁ‘ﬁld@ﬁfégnsgaé §dﬁc{i‘§tc;tn?%a‘?r%rbaed tﬁytﬂh'b%sra'taﬁem of
proi.l rat.i on an | .erentl atl on oOt1..Ker n .
TR dnanainanly ere pir effevighan aqlihghaéﬁgméﬁf@/m-n‘e(hﬂe the
Hizad ofndpe (b -HROILC phiredrigihates frobt & ahtibdalyospleifitalyl binding to a
% B0 R O Bosd e Mo Sy g AR o

Mezigindkésyfrom 20G21ibo @R {pecHicalBabiading tPRARMeId mtigppeand istabtered

??tﬁ%gmbumgﬁgkkxﬂgéﬁgessed in the CNS; however nuch of

s functi ere still remains undi scovered. O
singul ar interest however, is the djscovery that
PPARddighs chala: asplpecsacad 9fntheovraibleolighfoehainirdnmainsVL by the
tGPe Majaditble iheh v ¢Hadldeimath Vel bfsaid afititso e€ifically binding to a
annenan,

et.al., J.,Neurosci, ,Res., 98, 63-
573) . HEPEOTLIEEn b {anf b ZPRTaF iRt A OB Ry B constant
sel ectheaey dgomidemawaSHloenwid antiiogyispeaBeally pindiog é@s esecond
oIigo@gﬁg&pqhhpl nmyel i n gene expression and nyelin
sheat hdi'@neter in mouse cultures (l. Saluja et al.
G ia, lzap)chainareplagamentsyf theniasiabledrmue chainadarmaiat Brsby the
gay bezlaﬁfabllté?l%hf ghaih%ﬁiiﬁﬁﬂ%ﬂkaiﬁf?ﬁﬁﬁﬂﬁ|sb£@ﬁdaﬂ9 Hidng to a
ysnyel i nating di seases. e .use .peroxi s
prol i 16§ tep 4nd; B CP@%@Bthfﬁvsagwrgﬁa@am CHA e cqastant
t r eat fight chiinMioramed OL heTsaite sy ddyadpecifcaliyskiadig @an second
be sh%w%>g§ descri bed in WO2005/097098. Denyelinating
condi t4°0RS "are manifested in | oss of nyelin - the
mul tiple dense layers of |ipids and protein which
Gﬁﬁ%"t&@rﬁﬁﬁﬁ \b?yaiénk?,ef)ﬁgecﬁkeﬁ BAN&ET éeairﬁﬁ[?iﬁp\é%{iﬁ@%ibsy which
ol 1godendroglTa in the tentral nervous system (CNS
and SERAWaNA cells in the peripheral nervous system
(M%) lighk BhAAAth& AkSyWhhih sFamaatibodt slp_’é&ﬁ_@;ﬂl}dﬂiﬁdiﬁ?%o a first
denyel i.nation may be irreversible; it is usually
accoﬁﬁﬂﬁ?édngr fol l oned by axonal degeneration, and
&) theelight chahlanl deavyedairesfaini amtiboDespeeificalht bindingas a second
occugnﬂglg result of neuronal danmage or damage to the
myel in ¥<el f - whether due to aberrant inmmune
r esponsedvherein adidilightehpin {ofehentibodyrapecifiedllydinding to a second

di sorders, ta%%éeh)%gﬁ&ﬁ&’a Pria¥le’ddmaim/8Links @RS of VLI Neas
and McDonal d, nyelinating D seases. In Geenfield s
Neur opat HBFléﬁPSt?%‘LAﬂfPﬁn&i% ("‘E@ﬂgﬁ’gckr nol d: New York,
1997) I 81]§vl'&_i-ei11 saiB®eiy %@ﬁ(@(&i’d@ﬂbo&ﬁ Specifithley %@Hﬁig toa
m:'l? ehgu Sgs%[g)g@isab ’gg _o-rli_a(:f‘r aq?%aklaégé'scé)gr?a&% Q/'Lems'tead of VH
Labor at ornds,cofg8&)doka4in CLLiaS¢ad 44QH176, 1483).
Central denyelination (denyelination of the CNS)
occurs in several conditions, often of uncertain
etiol ogy, that have cone to be known as the primary
denyelinating diseases. O these, nultiple sclerosis
(MB) is the nost prevalent. Qther prinmary
denyel i nati ng di seases include adrenol eukodystrophy
(ALD), adrenonyel oneuropat hy, Al DSvacuol ar nyel opat hy,
HTLV- associ at ed nyel opat hy, Leber's hereditary optic
atrophy, progressive nmultifocal |eukoencephal opathy
(PM.), subacute sclerosing panencephalitis,
Quillian-Barre syndrone and tropical spastic

o s ey I L
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activity of PPARs, especially the activity of
PPARdel t a and PPARal pha. Dependi ng on the nodul ation

Wee@wpi8@s1 t he conpounds of the fornmula | are sRCT/EPRI088/010702

for the treatnent, control and prophylaxis of the

i ndi cati ons described hereingpter, and for a nunber of

ot her pharnmaceutical applications connected thereto

(see, for exanple, Berger, J., et al., Annu. Rev.

Nachn, ad2itt#hal sspectd@thd 3bventibh sach iniprosed adtio oﬂa dédirdd bivalent,

ggs?g%i C %ngoiéc‘?&ﬁkareé %g élglg%lreﬁgsgie V%Su§§ C%I&:r e C eir’ improved

Dyoneat thy followmpgtwo alenatisesol ogi cal Resear ch, 44(5) ,
345-52; Kersten, S. et al., Nature, 2000, 405,

421-424; Torra . P..et al., Curr Opin Lipidol, 2001
nds of this type are parti cuI arly
suitable for the treatnment and/or prevention of: 1. -
Hl&GEHG rdonefing 6t sta)d Bﬁfhlénmbﬁ@bﬁﬁt amibed) gcorldgeto the invention

> d i n.whi i Li .
Kb Rked By B KoBB Btp-holky BTGy it s fescrbed i Becail with
esyed ahmplesipe.2 WIOH661278] 1,iRidgwali hig., eha., FireteemEng® (1996)
17LEA; SRAYRLRRLAS 200 alied m%rBQWeE}{}rol R@r(tlb%l &/7—681. In this

aspects In this connection are - ycema, -

imgihed ehteinteragionryigfares of dhs SraREe %mqlwré@kmﬁtto ingrease the
Hetkg6&ien cr BARSTADLEoth -heROERERS @hthink 1BesP N6 r@as d6mAins. Each

R gb e L1 SEipali P S By e G o hgb, while the

fasherexanpt etha¢ heThs cinerodattson csfr an arsylﬂalfea btidge sedtdkzes the

TN A T ST
&t alrbrMolo Biol RF0f 69970 Rortp ) fand timgreases thryishd. pI asma

triglyceride concentrations, high postprandial plasm
tTHeBd ¥ el geef&@&p@mbbatmaﬁsme CH8Wid#hin€ hﬁlaeﬁlv%reat bispecific

concentr tlon |.i pogr ot ein entrations -

RPgROLOY o e masip ra seyand CHaom e s Pgt at an
dhelfasd @hmh cpﬁ:lphlsésl aﬁhSorlgineg hntéffad: Helt\p&mrthé ennbody CH?3 domains
GRS % tHen Skn(%bhl hollls” g%chlre'lglo%g rlllgcgll} rV\Qer stabnia%tlon by

Be° 8s86¢ci ated W Ueh
ob@gdmc}lwemfeas dnsﬂ@ht)brldgmlmdlthg €&t rétbm@lbem(dgscnbed in
t I t
WOHIESR%1 nlgﬁﬂg%%g ¥A U e?Qi ﬁigfin pﬁd;pg;m el '6‘17%‘2"11 R/Ferchant

(arterlal ressurée -

Mstal é‘{féweé%oteflb @Qa% -otlaendHtwelb o et do écMol Biol. 270

t('D%W@Q@)—?aS)ft@ pkSbRIhERRERLIGH B tHeHivdl&it] Bibpecific antibody.
hypertensive heart disease or cardi orryopat hy 5.

sorders or copdi ns. i n which.
58! b rreaaseehuts B Simv iy S PunREP viipdsig santiogdy i
ehampteeiz¢bintthatot restricted thereto), coronary
scl erosis including angi na pectoris or mnyocardi al

ithE @HGd fhin %N)ﬁ’é(ﬁeavy ¥R4if lall'larthé' €fs %B%III‘FO%C other heavy chain

reocclu5|on - hroni ¢ 1 nfl anna ory di seases SUC
gach mget aéﬁamﬂe%_facem'feﬁb] CQMpFises 48 @rlamel interfacg beiyveen the

GatibbdypCH3inYms; - | upus eryt hemat osus (LE) or
|an ammtory rheurratl c disorders such as, for exanple,

th t t
SRR et ke o Phoat P PIRNGH B Phent bisecific
pnobedss edierein thoti allesstiona$ tharantenized-in thapomat ous
carci nonas such as, for exanple, |iposarconas

a) the CH3 domain of one heavy chain is altered,
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- solid tunors and neopl asnms such as, for exanple (but
not restricted thereto), carcinomas of the

WQawoogi2ht estinal tract, of the liver, of the BCT/EBI0P8/010702

tract and of the pancreas, endocrine tunors,
carci nomas of the lungs, of-tihe kidneys and the
urinary tract, of the genital tract, prostate
carci nonas etc - acute and chronic mnyel oproliferative
dbshatdettsn amdordigingd noteefsce-tha @i Jodpen@sios oide heavy chain that meets
RREYAlhaAhl PACABARCTPL ARG QR PRESREANP i QAR he”

e c and peri nervous syste i ncluding: -
Aivahesitispesifigiantibedy. - rrul tiple sclerosis - Parkinson's

dnSLRA6 ac1dqg§1@lﬁkolls SLHAAY SHTHORMMinBLBM residue havm%a larger side

r enonyel opeuy opathy, - Al DS-vacuol a el.o
w%w volurgeitherehy &?@F%ﬁ‘&talﬂfomblf%'é? Wstlilﬁen%édﬁ“te ASE (ber]P‘F ¢H3

alonfiR Bf ondhagy Elsdih Whidhib pbilﬁ@@dbld iRukaeg eihal teahteyface of
&Ehk%i subacg Er OSI anencephalltls -
f demap o IEVﬁ 1§ plcal spastic paraparesis

- acute di ssem nated encephalonyelitis (ADEM) - acute
vindal encephalitis - acute transverse nyelitis -
spinal cord and brain trauma - Charcot-Marie-Tooth

4) 8@ E13%onvith Bf Qie%ﬁlﬁé?q{emhﬁ% afli 2@y ders of wound
heallng processes - erythemat o- squanous der nat oses

suc r exa Sis - e, vul |s -
SeH t@m LHRBy rl%teafp %Jéﬁmw%éf@é}m% atingssts the
e girinl aterfacedd H&I fordt OK 3 [BARIn w&hiﬁﬁﬂhiafbl\attﬁht bispecific antibody

neurodermitis such as Qr. ;ex | e .
AP RE aP relove 8 Py M 8 P i) B SE ROy e s
achelmloe)ﬂlangsth@eb)ugéneeasmgfamavwmtbinethe srebxfaqehzéithﬁ second CH3

kI P $8hin %ﬁﬁh' rbEibREBRERithfCthk MiEr cﬁfttﬂé 3t CH3 domain

phot 0-i nduced keratoses or keratosis licularis -
KePesitéinakled kel oi d prophyl axi s - marts, |nclud|ng
condyl omata or condyl omata acumi nata - human papill oma

\Bréfetabl{yHRYd ahﬂﬁ@&ti&f&&d&lﬂdﬁvﬂh@ a f@gerssidthn voRiRE &adelected
S Su

t ; ol .
HEh R R B ikt SrRBRRa AR, PR S8 nbrarias (¥,
dgphotmn (MBx. exanpl e, Lichen planus - skin cancer such
as, for exanple, basal-cell carcinomas, nelanomas or

PHERABAH S afifihd b RGP Raving Qcéﬁ{a'llélegd eRdidny lume is selected

epi derrmal tunors, such as, for exa erato erma,

dpara hagrup sevsisting af alasming Wy, serwsggh thiganing §Tb valpe@p)-

di sorders - high blood pressure - pancreatitis -
dinefi©®mepest of the invention both CH3 domains are further altered the

introduction of cysteine (C) as amino acid in the corresponding positions of each
CH3 domain such that a disulfide bridge between both CH3 domains can be

formed.

In another preferred embodiment of the invention both CH3 domains are altered
by the use of residues R409D; K370E (K409D) for knobs residues and D399K;
E357K for hole residues described eg. in EP 1870459A1.

or

B) Second alternative (see Figure 4):
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- polycystic ovary syndrone (PCOS) - asthma -
osteoarthritis - lupus erythematosus (LE) or

WO pfop/asazat ory rheumati c di sorders such as, forP@KEPNE(010702

rheumatoid arthritis - vasculitis - wasting (cachexia)

- gout - ischem al/reperfusiongsyndrone - acute
respiratory distress syndrone (ARDS) Fornul ati ons The
anmount of a conpound of fornula | necessary to achieve
thyethd eqplacechelt of ongé canstaftfheaty dﬁ@dMamnCH&hyrﬁ)ecmsm‘nt heavy
cﬁgltno%)naalﬁ%HFﬁ%HRLg 8{ht}?§§19 Sacr{tfheg ra al gg&gﬁl Wé‘%gls re;glaceed by
al dontent light shidinidomadrt CLhe patient. The daily dose is
generally in the range from 0. 001 ng to 100 ng

yplcall fromO0.01 ng to ). per day and per
(lihed@mﬁ%ﬂ heayy ehai dmainf(1 @x%%t@ heayy chgin w@maay CH3 is

1haatircamf¢cuf5ansi s emswoe% A,f18D, BEQIHT, deIIEMt)h@r $LDRBSs (e.g.,

ﬁﬁ”ﬂs@?%@%@ RS per

88 ). i chcan suita

? 10 ng to 100 ng per
kFHeogjmmnamghpehalmdmmuzan Euby atdhieh ithd hedvgnchaol dbimains CH3 is
f e C LN f

TEPIpAE3 bR RSGRLIRI TR B g ot BEREET B B
mlliliter. Single doses may contain, for exanple,

"R ohe PettRed PmBo@imdM DL A inVEntidiPis %qil'@ﬂént B—Qﬂ&lﬁc antibody,
anpul es for injections may contain, for exanple, from
FORPTHE8100 ng, and si ngl e- dose formul ations whi ch can
la¢ tieclightd chdig hed hedvgl chyin fuahnébody Qecifixdlyiyigding &ps Gkes

or tabl.ets y contain, for exanple, fromO0.05 to

1000 Hb‘el})?B cally from0.5 to 600 ng. For the therapy
&) thehlghi lsbaie mad thieavyadhaooofdintantibedy speeificdiylvodiag toh second
for myl.g.d, My be used as the conpound itself, but they
are pre?erably in the formof a pharnaceuti caI

conposi t i ofherFinhararibiegenpine VEand Ve aremeplageg by each other,
must, of cgiarse, be acceptabl e in the sense that it is
conpatl ble with the other

conposi ti ORISR t §C‘i’fb‘(tarﬁz§]f)ﬁ? C{ﬁgﬂﬁé‘f TeQ}ﬂce%by each
heal th. Thethemrrier may be a SO|Id or a liquid or both
and is preferably fornmulated with the conpound as a
singl e dose, for exanple as a tablet, which may

contai n from 0. 08bwhere@soptippallei ght of the active

i ngredient. O her pharnaceutically active substances

may |ikew se be present, including other conpounds of

formula |I. The ph i cal osi tj ans t he

i nventi on can b E? ggi}cfﬁanw OS%QE?“YH IRﬁaaﬁhe CH3 domain
pharmaceuti cal ¢fahéotier hidviychaigsaninead dt yn ¢xmaﬁfhc5etwlﬁf:h

m xing the i ngred| ents Wt

acceptabl e carrf g?%rlsgnﬁ?f%lglgehnéen?ﬁ?ée %Pﬁé‘%‘ pieG3
conposi ti ons ofdarha@nsnvention are those suitable for
oral, rectal, topical, peroral (for exanple

subl i ngual) andwﬂ@@ﬁ%ﬁf 1ﬁ|terfaE9fs RERARD rcﬁHQ&l{Bgﬂﬁ"Qﬂﬁon of
I ntramuscul ar, Ha er mal or I nt.raven

adni ni strati on, th 8 PG P1ise figaatibady; v 5‘]3@ ths alergtion is
adm ni strati on drperdsedin @aeh i ndi vi dual case on the
nature and severity of the condition to be treated and
on the nature of for nul u

each case. Coat eeih? ? gfnaé?]gp%rhec}leg%fheabn 813 gt\%:eldél ease
formul ations al so belong within the franework of the

i nvention. Prefsortbaicwithin the ouginelgntecface thg §éHHdemaincof one

juiceresistant {OGTHLAL DR SneeRUhl 8RLiRaIGARaBOSS the CH3
resistant to gastric juice conprise cellulose acetate

pht hal ate, pol y‘#f?rﬂ‘}/‘P of tha ofther l&ﬂa}mghaaq within the bivalent, bispecific
hydr oxypr opyl net hyl cel | ul ose pht hal ate and ani oni c

pol ymers of nethacrylic acid and nethyl nethacryl ate.
Sui t abl e pharnmaceuti cal preparations for ora

adm nistration may be in the formof separate units

such as, for exanple, capsules, cachets, suckable

tablets or tablets each of mhlch contaln a deflned

Y a1 o o r R s
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prepared by any suitable pharmaceutical nethod which
i ncludes a step in which the active ingredient and the

W@ 20004080251 whi ch nmay consi st of one or nore addP€T/BP2008/010702

i ngredi ents) are brought into contact. The

conpositions are general ly prmduced by uniform and
honogeneous m xi ng of the active ingredient wwth a
liquid and/or finely divided solid carrier, after

whi ch t he produanttibodyshaped if necessary. Thus, for
exanpl e, a tabl gt

ol ding a po "t %r?iﬂ'lgralagﬁd ﬂ%Elﬁﬂé’}%%?%lQé’ed%ﬁPﬁ%%kﬁacﬁ[ residue
appropri ate wi thavinga brgenr@udechddwolummthqrdg'@dcr@hnsa

Conpressed tabl ﬁ%%uﬁ%?&hc@%w@ﬁr?%qgférﬂye &ﬁma eHIbrhi18 of one
conmpound in free-fl ow. ng m sug¢ or examnple

powder or granut@¥y C%%W@l%ﬁﬁp%??r&%iﬂmwww mathe

bi nder, glidantintdrface bfﬁlbkllr@ﬁ&oxﬂﬁh(ﬁ/dfl’[h@&‘he(Héav?@lﬁﬁl)l
surface- activel/ di spersing agent(s) in a suitab

machi ne. Ml ded tablets can be produced by nolding the
conpound, whi ch "M% in powder formand is noistened

with an inert liquid diluent, in a suitable nmachine.

Phar naceut i cal dﬁﬁb@@l‘@ldﬂmsalwhf the oghhes heavyt chigireis plyered,

peroral (sublingual) adm nistration conprise suckabl e
tablets which C&ﬂbaﬂ \Pltl@anHéTQﬁgiﬂQl iAterfab¢ Htha sdcowtl HA

flavoring, nor Crose ara

tr agacan? h, 23 %‘Pltﬁ?tége%‘i ’%HE‘L g?ﬁgt}@ma
in an inert bas@orﬁamhm&ﬁngledlat/aléntahldp@iﬁwaembbdpr
sucrose and gum,al albIlIOC c1cFr af Hg%erUtl ce% wiflph gr?ﬁno i residue
suitabl e for par PN &4 (5’ tFRETO rrprl Se
preferably sterhdvingasredles 819:: ekman abluams thefrely geoeptingd

O oo Tl 3, Ty i PR ALAR IO AOLRONE A1 within

bl ood of the intended recipie repar at1 ons

are pref erabl y Waishgipsptabeanrqvithipdhe ingesfacef thedfirghCH3
admi ni stration d@yaialispoditadiabRt ace by subcut aneous,

i ntramuscul ar or intradermal injection. These

preparati ons can (@referabl y be produced by m xing the
compound wi t h wit®r and maki ng the resulting solution
sterile and isotonic wth blood. Injectable

conposi ti ons ofonchgonstaenhean dwirerdaniaincGhBaisnrdplagad by a
0.1 to 5% by WeéoGJE{aanhe&‘ch}@a‘fﬁ 4% %@@Pnzgld the other constant
Phar maceuti cal conposi tions sui taﬁ e for rectal

admi ni strati on kgary phain degsin CHJ i Feplgcsd fy gfconstant light chain
si ngl e-dose supgsifhih@l es. These can be produced by

m xi ng a conpound ofthe formula | wth one or nore
conventional solid carriers, for exanple cocoa butter,

dihe teimapiantjgértierrestigdn mglenuilel oy esed PBleadimaceused daterchangeable

SRTPORL O SYILERL Sl Olant QOLERIGURE LYo 15 S LGB, The

ﬁ@a emt, @me&ﬁc angibodplis snecrcﬁlcally @admgetlosa ﬁmt @htlgtaharbiea second

lﬂ?ﬁﬁtc%rﬁlg‘éﬁt’ﬂ% l%h'ﬂman{@é?ﬂi’ a@ ’usapflé{*@ﬁlmﬂ:lﬁage g %&)@éll%ﬂ, different
al cohol s "and ql?él ons of two or re of

§HB§E%§rfEbBr0tq’ﬁ§ actiffgrent agheas arithip she srapmg ‘?f %Fégﬁﬂuon)’
Iaﬂd’cpod})@ﬁk(‘cﬁﬁhﬁdiéit Thi r@ilnfyrlﬁﬂh@es]patrﬁ (l&ﬂ’s Qyp%@ésgtﬂll \Oillst Pagella,

OSItI a fro %o _Trans
SR sttt of SR bty i el e R Tipids and
cofeasicidsome astigenatdrdy fben combgwdrwith prsess eadpolgsacoharides.
t h_ar t r
P REBhAL 2o PAARLED BptRE Ll el ﬁi"%? P pyhite, and
pueting|fepsn diagspantedbsype ond afgany ﬁreoratheu spsfarqef té%ﬂSémed blood
icBls2PraedBRUBe aptistnl 19 Relvbtbd Rrohs tIRWrbap REnMIRIzf cytokines, cell
appropriate, dissolved and/or dispersed in an adhesive
or dispersed in a polynmer. A suitable active
i ngredi ent concentration is about 1%to 35%
preferably about 3% to 15% A particular possibility
is for the active ingredient to be rel eased by
el ectrotransport or iontophoresis as described, for
exanple |n Pharnaceutlcal Research, 2(6): 318 (1986).

o o M Y
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sim | ar pharmacol ogi cal action. For exanple, they can
be adm nistered in conbination with active ingredients

waoRioeMshtave favorabl e effects on netabolic di sSPCF/BE2VEKE10702

or disorders frequently associated therewith. Exanples

of such nedi canents arel. negfcanents which | ower

bl ood gl ucose, antidiabetics, 2 . active ingredients

for the treatnent of dyslipidem as, 3.

anffacaet ﬁteit@ﬁs; |eazphecantt ekceptarntygokides, aell isotf@=i pryteins, enzymes
?r&xpt antiinflamatory active ingredients 6 .

ngredlents for the treatnent of malignant
tunnrs 7 . antithronbotic active ingredients 8. active
iTvgnerd petigens fase those antigensghat o presntesd bydMptedsor MHC 11

?ré(l)lléﬁ.frléesv(ﬁ'l ﬂh@gﬁﬁgée%tﬁmt)?ﬁea{s gﬁlléesf] {%Zﬁ ?Ea{rﬁ:feon{i‘e?gg%s be presented
dpmorpfﬁ@w?ff neYs 3?/ tg%ﬁﬁF‘Pé]a‘?‘Peén]é‘ i s oy areq %@fiéumor-
QpeafiS tigkhe dTSMd) Anditakiedlgsesultlframitd MendrPpecift enitstidrMore
t he treatneqt of gurodq&ﬁgﬁ{atlverq§ﬁeas s 12l ﬁ;angthe
iSHGReR i Antiegps PRkt RIS Yormr SEPuId Rl gelts y
cae«ntqaﬂéd nematssayaséd mntigensadTARe). | Gprotakienk slymphotytes that
t j ' t
SRDIER el Hitine P bE WIORG BUER P RHLE sty they
tmeh AR At n@hastsim@ h"léarfl@lr #RMggns camalpmbe pa lﬁh%wurfqyr: of the tumor
SX Nk Hosihl 6f, lBPaReRPRNta Bfuted | rétdpYor, AHMvRICRt E3¢ ItREY Will be
the actiye |n redi ent conbi nati on can take place
éﬁﬁﬁéﬂeﬁ§ygéﬁ f-ate administration of the active
ingredients to the patient or in the form of
dnrd:nierlﬁéfemed pndehdiment at ledst ohe af pheutvad differoft antigense(first and

SPEAERLD WpHER i Gy LT IREEN, dreBitcply hinds to,isa
domior aptigedn products are: Al antidiabetics which are
mentioned in the Rote Liste 2005, chapter 12; al

VIR SRt OpteiRRdogRPs RhRAPBLIH 8f swms&ﬁﬂm«:ﬁt \mﬂl s A6est and

mentioned in th e, Li te 2005,
IR RER b A v BiSe e DhATECE RRER AL FBHGLEPEHAEHY biagato. are
lluﬁioe aﬂﬂ@é};s, ihehid esse Bt firsheyd seynbandgabiareaswbe fwbd liéfferent
r[Boun t}(ljef ¥nhe u}n%\r/ % cllf?csqrgteu% he formula I in
ar-tor I'mprovenent in the
effect The actlve |ngred|ent conbi nati on can be
dunansitherepreferead; prabodimens mneaek thedymidifferenti amtigsns t(fest and

a6ddndGanitigen g @ ﬁrﬁtc‘ﬁ the bivaRnp Q)tldp%ﬂﬁc Qﬁtllb(fﬁyt pecifiedINRhds to, is a
conbi nat.ion é s in WQ% ﬁﬁurallt of a%ICI?

itHEYoE dnbggsandt %b“'r Ents annetiectom £PhARBERD AR F-8- an ell receptor,
CleRparm™id ol thike. of the active ingredi ents nentioned
herei nafter are disclosed in the USP Dictionary of

SAN andl nt tio Na Pk c '

BerePs B HABRmserecor By b, AHERT ARG (firs and
|snmndl antigen), vawhichsthe bivhleas bidpeeifieratipidy, specificaliy(hinds to, is a
(tﬁﬁl%r Mé%&&e%@ﬁ@r 195n %c&&@ﬂ s&lfst'}n%y @ﬁ'&hr isra) toxin or a kinase
(rhsultn"detemr) or those described in WO20050054
GRBWSORbrdlsk) fast-acting insulins (see US 6, 221
,633), inhalable insulins such as, for exanple,

Bsulzed aeretn), "specifically binding! 06 “linddspasificilyrto® xeemlte an antibody

P Rohor B90F, Teepher bty U B afpigygf,hg anibody

spedifiadly b‘imdmgxhnmrmgelexenﬁﬁmgqlud: jof ag7 unoldleomlrowehdsg 10

S AR LR IR b 0 e

Nonding kaffapiey is detaomireds Q)fSt ardafinding |ap§avmmf84-s§mrface
asBRALHeSHankO&ERniqRé BBthédibe)de acetate (Symin; Anylin
har maceuti cal s), gIN¢51077 PC- DAC- exendi n- 4 (an

exendi n-4 anal og coval ently bonded to reconbi nant
human al bum n), agonists |i ke those described for
exanple in D. Chen et al., Proc. Natl. Acad. Sci. USA
104 (2007) 943, those as are described in WXR2006
124529 and oraIIy effectlve hypoglycen1c actlve

oy o o, o o o o o - . Y
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sul fonyl ureas, bi guani di nes, neglitinides,
oxadi azol i di nedi ones, thiazolidinedi ones, glucosidase

WO ppA8®268T s, i nhi bitors of gl ycogen phosphoryl BEEEP2008/010702

gl ucagon ant agoni sts, gl ucoki nase activators,

inhibitors of fructose-1 ,6:-pt sphosphatase, nodul ators

of glucose transporter 4 (G.UT4), inhibitors of

gl ut am ne-fruct ose- 6- phosphat e am dot r ansf er ase

(TG ARy mGLdpitbpall dmdlsdes, apotpalypeptidec darenainanpenpuble safckpecific
r,_exanp). irpaci o G im.. dia :

Bt G 7 ARl oD TR Bl eGSR Bicle s RafY include

zbesicalhp agivessugface granpimgs diameleeulest sugh.as apuinpeasids, sugar side

MRgthg ﬁl‘ﬁisFﬁ%}‘i}fn o?tsqufoili}l agﬁ)oiql ce]’é%:’ e%@%élmérﬁs mM’ have speaﬁc

+
ﬂﬁrgegl%?x;egw |ngct§fal aqharac@rls%d an@qé ﬁpeg{ﬁg c}mgﬂ_ chaigqqustlcs
Wo53pitdfe Lshos&inmhio hinhatgehedat & 5alREB alnnaM@ody In certain
97/,26265 and a}gl 03861 f Novo

SAIREITEHS op R by FHaptd dageny ai}y(%ﬂé Pl antigegy o it
peefeieniizlbr scogmites lifis ttanget oftigen vien cemplaxasixiturealf\pecteiny and/or
gl uconeogenesi s and/ or gl ycogenosi s,
§$%9¥58E?290f gl ucose uptake, of glucose transport and
ggucose reabsorptlon i nhibitors of 11b-HSD1 ,
thesranbgdiment ef the yrvsslioe ipRospthedaios the prepepation of a
%)valémdﬂépz»tmeanﬁlsodmc&qm tHepResgsd gl ucose
transporter 1 or 2 (SGL.TL, SGLTZ) conpounds whi ch
alter. J|p|d met abol i sm such as anti hyperli pi dem c
SePPE ™ engr edi ent s and antilipidenic active
i ngredi ents, conpounds whi ch reduce food i ntake,
conpo urasfonminga host cgdhsht her nogenesi s, PPAR and RXR
nodul ators and active ingredients which act on the

ATP- de%&gfsnéorﬂﬁttlﬁﬁihﬂ%ﬁhﬁm%ol%l&%cgﬁhg t6€h ﬁt cllxzﬂn and

one enbodi nent e I hvent|on, the conpo

f or mul Beavy Fhain ghmangbadg gpeaficlirbinding tom ﬁm *H‘%ﬁn’ i
HMGCoA reduct ase i nhibitor such as sinvastatin,

f | uvastvattors, cqnpiang ahhllxc dci asdleduld’d, enabdiny aké dighn chain and

cerivastatin suy

cmbod gt o PR VMR Be ool Bdbitio A e mgieen,
formula | isvdendimithst arigleidonmamsdo¥inand ¥l avetréplaced by each
chol est erol %g§9rpt|on i nhi bitor such as, for exanple,
ezetim be, tiqueside, panmaqueside, FM VP4
(sitostanol/@aﬂpesterol ascor byl phosphat e; Forbes

Medi - Tech, VEREAKHHRE O staWP0ARME5 ahd OV: @réZréplaced by each
(Mcrobia Inc WO2005021497, W0O2005021495) or with
compounds as HisLer i bed i NWO2002066464, WXR005000353

( Kot obuki Pharmaceutical Co. Ltd.), or WO2005044256 or
WO2h)0 508288 theNmstéell8anCer ¢oruiititvmﬁﬁl%16mﬂlt}asisl of said antibody
WO200 traZeneca AB), and WR006017257
(Pheng%?x4ﬁgag@iﬁOOSOSSlOO (Li pi deon Bi ot echnol ogy

AG, or as described in WXR2004097655, W2004000805,
WO200 A6 gnRg saipeitastyseesculsmourashodege.

WO2002050060, WO2005047248, WOR006086562, WO2006

10 6retal WWEROG wb640rs WEAGG1htSfpht ché&@%@@@ﬂe@ﬁ}l%m of said
V%g%c? 1222%@%]{%82 %(')2 Z %?s% antlgenozg)n6d1 furt%?e??%o ¥\é(c1%ors encoding the
light chain and heavy chain of said antibody specifically binding to a second
antigen. One of the two vectors is encoding the respective light chain and the other
of the two vectors is encoding the respective heavy chain. However in an alternative

method for the preparation of a bivalent, bispecific antibody according to the



WO20061 37793, WOR0061 37797, WOR0061 37795, WOR0061
37792, WXR2006138163. I n one enbodi nent of the

WO ponefi8i28h, t he conpound of the fornula | is PCI/EP2008/010702
adm ni stered in conbination with Wtorin(tnm, a fixed
conbi nati on of ezetim be andisgsi nvastatin. I n one
enbodi nent of the invention, the conpound of the
formula | is admnistered in conbination with a fi xed
tovehtiont olp wfe fazevéadmencadiny thedighashaniand heavprbain of the

n e 0] .
?M#%Félﬁgallgé)lﬁdlhg¥(g ?'gk ?Qnu%elﬁ n%ﬁ (ﬂ:{?)? HHQ%%{)?]& ggcft?rxeen&odmg
thmbghtathiaom and heaet chrimef whe Antikodyf speeifically binding to a second
aHfléé?eranmgd R ManObrhii theusgicken, the conpound of
formula | is admnistered in conbination with a
xed conbi nati on of fenofibrate and rosuvastatin. )

%’h@ BB REOBPAFe i MFEING 2 the, Erepaaih @! ofhet ﬁf&%odles
fcompuikiag| culsiriagnibei siressponding teebicelBt umibrvwdridltlons that allow
SRR i TSR B RTReN ng e Rbring Rl A b said
colpeung tyfexpressihgrnul a | is administered in
conbination with ISl S-301012, an anti sense
0} If9Q r}}iﬁle?coﬁélgi %ec?\peln@e Eﬁ’cid@l%#}ﬁt 1§5ht RRLIAPSH d PRI s‘ﬁegﬁcally

g;ene I'n og nmbodi nent o e invention, the conmpound
ndipgq HiRARIGEN; s admi ni stered in conbination with a
PPAR gamma agoni st such as, for exanpl e,

roSsegdrid azoleRr, a@ﬂO@qhér&‘kOE\@codﬂi@TﬂS@ZheavyGlchﬂﬁZ&? @aid antibody
§'é‘c§f§cauc§'n%iln lto ﬁrs Jtazone) I n one enbodi nent of
FRETAVERTIGR otné m§ou’nd of the formula | is

adm nistered in con‘ol nation with Conpetact(tm,
f-4 ¥eird ooedlpicrrsid smumcemnégdlng abohghtrshdinoefin amrdeodm sphcifically

W({l é 8 a[]séwﬁi& igeRl M;i@relr] ﬂhe%ﬁalﬁ@hgfq;' dﬁﬁﬂlt d&thaihhaL is replaced

nventi on e cohpound rnul a
Mnﬁ?‘ﬁl@flé"léohqaﬁ)’ CBHBi ﬁi@wlan W taﬂg'r‘%i]h‘ﬂé‘l’i‘a@le( gqpptang light chain
fdoxfith Chbiephiceédby e cohaaght HearpdtRimtdémai@gl CHepind de. 1 n
one enbodi nent of the invention, the corrpound of the
for u%tgt Pgﬂ%g?a(ljc nslefsptle%enzricgg%ng% ﬁ%r Ochﬁ%\%”cﬂ‘ﬁlk t %ﬁ sgldxgﬁjtlbody
apgmfmalénbmdlmg tcag @mosti aptigen, emhercflo rthexamhleheammhsmomam
%]?e SITLe "yrfﬁgtvalggblé ghﬂ Eﬁ’a%mdbﬂﬁm Vlie aﬁ@mwﬁi tRE constant
the f |Prru mni Stered in combination wth a
heayy capwra@a i1 sgeplpced by theconstanflislt chajmpdorpain CL.
GW 590735, K-1 11, LY-674, KRP-101 , DRF-10945,
LAY&Sthgﬁgrﬁb@dirﬁdﬂlﬂaﬁthaSn‘éﬂhﬁod esChodoed] ¢ompMReH1 040207,
V\02002096894 V\02005097076 In one enbodi nent of the
S SEr Pl Ry SRERE: Rl Hhnte(ies, SLeOH F e, chain and heavy
shphaf gaanubedyopedficalydindisg td ofirsexatigsheand
naveglitazar, LY-510929, ONO 5129, E-3030, AVE 8042,

A%ct%gﬁ&mﬁl’ﬁng%a’exc% mrtgécu(éscgﬁ%@hh% amﬁg}ﬁ%hfaﬁlt £dd heavy

as describ 4888, WO
\?&'EBP@Q@EB@ YﬁPﬁaﬁVg}’%Bé‘?@%Fo diccgna antﬁQENDS in

Phar macol ogi dlerést teneeiablR&omains2dardbVH aré0§facell by @ach
enbodi ment of the invention, the conpound of the
formula | is gﬁﬁ1n|stered in conbination with a PPAR
del ta agoni standuch as, for exanple, GW501 516 or as
described in

vmoomsgnz%%@é%%%t RS Al G HREcy cach
compound of OHerfornmula | is adninistered in

conbi nation with netaglidasen or with MBX-2044 or

o faethePenbbdimRPARNe aAvERtiaf & Bdss caNdongerivigd S. | n one
enbodi nent of the invention, the conpound of the
formula | is adm nistered in conbination with a
fibrate such as, for exanple, fenofibrate, clofibrate
or bezafibrate. In one enbodi nent of the invention,

the conpound of the formula | is adm nistered in
conblnatlon mnth an. MIP i nhi bitor such as, for

FNRA ™ /NN A NSNS ~ oA P e —
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t hose described i n W2006002342, WXR0060 10422,
WO2006012093, WO2006073973, WO2006072362,

WOBROO8RSY 169, WO2007041494. I n one enbodi nent PGF/EP2988/010702

i nvention, the conmpound of the forrmula I is

adm nistered in conbinationwWwth a bile acid

absorption inhibitor (see, for exanple, US 6,245, 744,

US 6,221 ,897 or WOOO 61568), such as, for exanple,

VRV dctdr]comnpridrsenadeid esidmdlechlé endOBingGhe Hgs B33009E. alvector
. 10 0 n© .

Bfiernd y S8R ek Mol ARG Vo el AP RE an antibody

fspecifidaly blrudsngatem firstsandigens and conbi nation with a

pol yneric bile acid adsorbent such as, for exanple,

ECH e&tkor @dﬂuﬁﬁs@é acledl@&e\aeidamolécmeoaﬁoamgo@mrteght cBhin and a

e i nventi.on €. COo nd .of t f
YT FUTBIGE § RO ERr TP erRepeire PBRcra ptrgpt an antibody

lspd:hﬁcﬁﬂybﬁﬁmgUSaﬁsﬁaﬁﬂﬁﬁ@zn, such as, for exanple, HWRL

17 1, HWVR1 58 or '

I'n one enbodi"MSht e taﬁlélgllséﬁi\g/)& |on 9?412%%%8%3%%3%? %aCh
the formul a bﬂus,adn1n|stered in conbination with an
ABCAl expresgjp@n enhancer as described for exanple in
Wo2006072393.1n a further enbodlnent of the invention

the compound Wereimshe eenetans domains{ahpnd Sl arg replaced bY each
conmbi nati on wiHdd. an RNAI t herapeutic directed agai nst
PCSK9 (proprotein convertase subtilisin/kexin type 9).

n pne enbodi pent . t d of the for

nﬁ'ﬁ%f e?rgg @m Bn‘SF t&‘tel onvevr\l/l PR Enrecor’ Bonthor?é gr%erably a
frhttmpacautiod ;orhi gigpostoncenpostied of tthy bivakmgr blsmfaﬁc antibody
gkgggﬁ%qghggggéﬁ(gpld and of docosahexaenoic acid). In
one e di ment of 't he i nvention, the conmpound of the
formula | is adn1n|stered in conblnatlon W th ACAT . .
iAnhiugthen rembrdimgat  9fp the ignention dy o | l?ha‘s@aeffut@%n@gwosmon

|c6n@ﬁﬁ1r@r6351@hl@ﬁmb1 kcifibantiby@®nidcording ke tieoimpeontivch ehd at least
t he gornula I g%?lstengazin conbi nation with an
¢ PhITERE Pl A RISl o OPG. 141 17,

probucol , tocopherol, ascorbic acid, b-carotene or
s°efuetheu embodintme oétﬁeodvmelnn ipd rrt6t]re)d| fov thettreatmentyf a patient in
Q)lfqgergéy,t &%B;CQJI‘ xadrﬁm"i‘ﬂéﬂ %ee atller?lt a therapeutlcally

|na n_such , for
wffﬁ@tmeﬁnmnép avblfvalﬁvh srzaﬁq wt&?éYémésn&éﬁfhede%@n

i nvention, the conmpound of the formula | is

Mt@hﬁt"ﬁﬁa@lci dtid ophivaRld £uid Wﬁdl@tu@e”l hpawdoh@ém id pa&Ried to

ul a such r,,exa I. M
rretine i gtrsehe: and nEA ALy R HcRE OF may be
tshglef siramdled ot dosbledirandest, bueprefenabdpisiionbler stranded PNt
ATP citrate |yase inhibitor such as, for exanple,

%% 8&‘&93&‘;‘ rkﬁ@”%g?&piggé WEGL" 8lel! ﬁﬁe," rﬁ\l‘lan'tc'eﬂ)rbulﬁl?@ are used

oun Isamnlsere
e@whﬁagqably and relh saehy aﬂeélﬂéatéfyﬁt Wé%%em%ﬁmbu Thys, sthgnwords
a&antff&rmaﬁﬁs'i'n@h@ "t BN im884ARHs" MKId@7ﬁ160[)rlﬂﬁr¢%%BfettbQéﬂl and
V12§g507 07,.JP2007022943. f#n one ft f It )
tcHlsues ey b ert A CBBRHITAESH PhaPT BrbPacl Ut ef It is also
admtbmcﬁideuhedall progenpimagtnioo be prdcisely iérpplintBNA(@ntent, due to

%flgg'r%%l ozlt 1n§&1\;er ef}ts {rwtﬁlor{l\?)e(gn}ﬂnq pr gfmiiatﬂgpﬁa\/egm S%Zx%] fLIII[DCtIOI‘l
fow bilpgical aFBVIHU?m safesnest ful in theconginall ﬁr@ﬁfqmteld cghh are included.
AR stk SRR (dMitbh dRCRREP be AGAYGhith&NASAtext.
agoni st (nicotinic acid receptor agonist) such as, for
exanple, nicotinic acid or extended release niacin in
conjunction with MK-0524A or those conmpounds descri bed

in WO2006045565, WO2006045564, W0O2006069242, WO20061
24490, WO20061 13150, WoR0070 17261 , WOR007017262,
WO2007017265, WO2007015744, WOR007027532. I n anot her
enbodi ment of the invention, the conpound of the

formula | is adm nistered in conbination with an

agoni st of GPRl 16 as are descrlbed for exanple in
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conmbination with a lipase inhibitor such as, for
exanple, orlistat or cetilistat (ATL-962). In one

wepi9shsrent of the invention, the conmpound of PEGEEP2008/010702

formula | is adm nistered in conbination with insulin.

In one enbodi nent, the conmpoand of the formula | is

adm ni stered in conbination with a sul fonyl urea such

as, for exanple, tol butam de, glibenclam de,

@lhieptezind &tragiforchaimindeasonsqyl heeepi refédss. td rprogmss of transfer of a

%31}895/ e d&@?ﬂtgg gf‘&fﬂ ﬂ‘fceflmﬁlﬁ&h% rﬁldabfestel\}quvlallrl])arrlers are

m n| ere In Co |nat I on st ance
aerhrae eleost reslls | nanséestioni isncarged lpuhse-g.f By thgagpiiiem phosphate

@ @éw&‘é@@&@é%ﬁ@&{%e&)b 9Rem dﬁﬁcﬁhgﬁ‘/gn Id@r Eb, AI Vlrology
8

...I'n one he, conp
k9A 33 4P614§7 éé?ﬁvﬁwegw%ﬁ%rdnﬁthngb{% uﬁgﬁdw NH‘* ‘&&b?ﬁtﬂé puch as
dlét@ro@bmﬁﬁlendelﬁﬁfédl@(m utiedt iimjedticmpoe b&'fmeﬁipﬂh’st fusion may

éEB] E% If?ﬂ’lé)kf&lg{?ﬂg)ljagpo(fr fe@é ‘?’@fﬁ‘u‘fo&?timi %ubstantlal cell wall

a;dmtrucmbes ect used cogririneanéethnd wif tfansfedsioguiamaldvins tiehtnagnt using
e

SR SRl fle o EAL R0 ) CehahES. g?r%%*ﬂ?%“é\?;?@m””“‘ﬁ‘*

conmbipnation with a negljtinide such as, for, exanp

Repagbinant Brodustiag of atbodies using grRsforeation i wqﬂrlfwn in the
StaOf 1Rt arld\@es@HaM srckx@mple) én ﬂﬁrﬂa%'eﬁ a|rt1tl§s of Makrldes, S.C.,

UL BT o 0 Rl of LS WD e

f( m%h e71-es8boaufanan, Rijh Mcdoﬁmmghdolo% (Iﬁé)OD @b IHIIS& Werrer, R.G.,
ni d i

WSS EATR I 08 LU A5 U 48 and
81meb%f the fornmula | is adninistered in

conbi nation with a thiazolidi nedi one such as, for

%amhehe&rnogkkﬁ@s%ﬁﬁe, refdrglth ttAg cesE)'Bi}'glw'l'ﬁc%Z @NRucleic acid is
} OSI b{j}%l?zg)nr%]&%rf\gtgdﬁg 0 5@?@%%& g'le tEapscrt d mRNA (also

ﬁraﬂ’etrleduhar as transcrlpt) is subsequently bemg translated into peptides,

4- dro- 3¢ et h -0 u of i .

)wapeggcqeﬁyﬂr n%ﬁ\éelpi ihi ttrzhlsgrzl %n %g oéﬁ]ggl& 4 p%Yr?JggBa@e% are

el nitefertedetac @mg@uqmprgqluc[t hIgf ther p@jlyauqleqtgie is derived from
e |

i nﬁ?”@?f‘?ﬁf‘sﬁ" " &éﬁ’mé?ﬁ%‘z&‘“&”&@;‘"ﬂ“@% PR O mRNA.

I n,one enbodi t he cqnpound. o fornmula I .

A ieRio8 t éraelauqrfﬁc egfn q%n‘nvﬂafthc s§ trFI\’/léFaFlﬂér‘élb‘Fé fgansfers

\&hl 1ﬁ§ért&dtn$1clé[t &flﬁnﬁﬁé?uﬁ&ﬂ&i’tdﬁlﬂtr stl'm&ﬂtéllﬁaﬁlméﬂenﬁfincludes

h f
FaE s e on PHERERALr G RR o BN Pr i AgRfa et (e
Ichrcunesoambodtegmmtbp),t teplicaiopoefndctirs tthat funrtien @rllmaréy for the
?ﬂ]cﬂhéﬁ GF %A Br ﬁW'aﬂgtek&résg%r{ Oe&@% Jtrfﬁﬂct%ef QRﬁBpﬁmtlon

n conbination wt

ement | one
appfasitAnglaBan aﬁ@ewrl%?war RINA. Pgscswlﬁléﬁ«}/ PEfEstogndat provide more
kA H9SEY thé ARREbhMAARs@sédmet formin, insulin and a
sul fonylurea, insulin and metformn, insulin and
troglitazone, insuli ta et.c.
b CBIERER VRROColfpBuR B RAEE BPIT) 37y rddied into an
agpropriatehost ¢ell, camibenainsonbed tid aranskatedbint@ra pélypeptide. An

e} h ch.- f .
SRS BHRE Rltly3RRes GBI Holl cef kBl BEN chpfession
We00 R0 7ERnCci@p BOB el 3tesir gl expresyicp posd8E932. I n one
enbodi nent, the conpound of the formula I is

adm ni stered in conbination with glucagon receptor

ant agoni sts such as, for exanple, A-770077,

NNC- 25- 2504 or as described in WO2004 100875 or
W02005065680. | n one enbodi ment, the conpound of the
formula | is adm nistered in conbination with
activators of glucokinase, such as, for exanple,
LY-2121260 (WR004063179), PSN-1 05, PSN-1 10, GKA-50
or those as are described for exanple in W2004072031

VAN NN AN 5N\ VAN NN NN\ PSP VNALNN NN\ A AN A
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W02007006760-61 , WO2007006814, WO2007007886,
W02007028135, W0O2007031739, WO2007041365,

WOBROO0FRAa11 366, WO2007037534, WO2007043638, PCT/EP2008/010702

WO2007053345, WO2007051846, WR2007051845,
W02007053765, WO2007051847. -pn-one enbodi nent, the
conpound of the fornmula | is admnistered in
conmbi nation with an inhibitor of gluconeogenesis, such
dhe bivaleakabisperifid-RaldBodiE acdardimgetethodnvention bifee preferably
g)‘?%@ééﬁ%yolfec&ﬁﬁnﬁf?{ ﬁ}é%ﬁs lsyLis dV 3L §i&Fy kRown in the state of
onbi nat 1'on W|_]h|n_| Itors of fructose- . '
Be prtsamdoeqrnprisgsprofabBRABIE)sion it Rralerydtisrandxenkpryotic cells with
%&é@ex{t'\@olgéég@f @k MBBdEl egfiﬂ'@%ﬁdd@s%‘a‘lw Badificdtion to a
006023515, V@Oﬁgl 0403 07014619. I'n one . . ,
BaRsrEREallyt AeeRRiso RHEO T Farhher BFfEIng expression, nucleic acids
afbddihg lighteshd lEieaﬁ‘/? rhhind i @ﬁtgi)ﬂehf&ftﬁ%df ateciflger&ﬂ igtaleqsession
transporter .4 w.such as r exanpl e, KST-48 .
VRSN wihdiia petiodd FaBiiiroRds pifirmt i apLobtile Prokaryoti
88uk@@6uy hostrcetn bke @bl icatisn NSOtdelds, SBaffocatlsl, IHEK29E cells, COS
¢ : e ) . Con
<BAETSER o ey TR B0 PCIL Ap QAP0 R, s blbred from the cll
dreonatanisiresels afterdpsiv) Thekivelert, bispedifipenfitiasiesananpe eresent
iR WPOLA1 GA &I [y tQRR iR ARRHATE PuriffedorGoBRAAIMIyY ure form.

e.formula |.is adm njstered.in conbi ion with
itthmﬁf&?te%} i RoFfopPpe b Pb%ﬂfﬁ% ﬁﬁwzfé%o'ﬁv f%@&irucmpogmﬁ or other
adntahtiharex,af | ogher\delldlag higdeic acids AF pr&3ink, byssthaddrd pédhiques,

(K- @431), 1.SI Liptin . phgasphate, saxagli pti

R TRAAE SlkalighsBY dBleh By BRI o BB PP Blit hgbers well known

SYrRhe pot. SeA-28666cl, FS-c0l., ed GROrgn0Pro@epls 2598Wi¢cular Biology,
é%bli@%hﬁ%ﬁd Wik 'Iﬁé@l’sder{%@-&\?gﬂ Qo (198‘73)t. he_r sal t

thereof or those conpounds as are described in

W02003074500 &0031 06456, WXR004037169,

\ieprrssien &5 8150 \iglnge dessaibed by agodlérsaest ba¥s et al., Cytotechnology 32

(23500 51091 230 &ind VBB 0B 8B 22t aMOBIEDS Fibehg. WB20O6 D)L 261-270.

91., WP00601.5701. 006015699 0Q6 700
CBBUS LA 1" 60089905 6 WD BDbobosz-Ls Nuck Adids. Res. 30
J BP0 606 C16:3ing \WERR 0I6IE 1it5i2ai nANBRdB 66886 Orlandi, R., et al., Proc.

SRS ARSIy L. RPN
W089 619%) 6285 \iepd oo looterhangp b 20 aboBdmmneln Methods 204
g iy i 77egit A bf@ermgh'ﬁ&lt@xpwﬂﬁoﬁ Q{'sﬁ‘éﬁl dHEK $93) is described by

dm ni stered i onbi nation, wi.t h Janunet i xed
Sobrask Eoty w1d. Q?Iflatgfl?e& Ko ‘ﬁ’hm%gﬁﬁ'ég’é&m |(-’|5 @??93#5?6 and by
ISy hlia el Fo+)i, die . Thnmomd. elethods 12h0(1,996 hedlem@9pound of the
formula | is adm nistered in conmbination with

| | - - e 0] .

TS, ] Seontes, 6t ALY REh oI BERRTE ihlhde <
IxOmRBY;1 SEUienaliNGE- 138O rsegpse aadape rigesuns beiading site.
EXRARbEC | BIINEROh AP 99 Qi de EVMQQ% 3885hceMOZRD Pdlyadenylation
12782, WO200344000, Wo200344009, WO20041 12779,

WeP8041 13310, WO20041 03980, WOR0041 12784,
W02003065983, WO20031 04207, WO20031 04208, WO20041

Qo Ddc aAD OdPekatilst ke NORB O X313 4Raced MEROH 406t idnd] relationship

Wb REE Eheleiq I ouaais  FolEsdtbadis for o presequence o

WEZe40 RGO Pperabipdinded 08 9894 forNOpOlypeptBB7if it is expressed as a
Qé‘ﬂ%’lﬁaﬁ%ar%%@QA%@@«A@%@%@Q%@EEH eptide; a promoter or
006012173, WP0060 17542, WR00603 o/ o

\irporssD P rblAnpsd 03 resg sequrnost atgfisets the transcription of the

%@6@@35&058@3%@96%&&1&0 erably linked to a coding sequence if it is
006050908, W02006024627, 006040329, W02006066109,

WO2006074244, WO2006078006, WO20061 06423, WOR20061

32436, WOR006 134481 , WOR0061 34467, 20061 35795,

WO20061 36502, WO20061 38695, WOR20061 33926,

WO2007003521, -WOR007007688, US2007066584,

WO2007047625, WOR00705181 1, WOR007051810. In one

Y I Y



10

15

20

25

30

W020051 16003, WO20051 16003, WO2006007959, DE 10 2004
060542. 4, WO200700991 1, WOR007028145, WO2007081755.

wo pooongo2énbodi nent, the conmpound of the formul BCT/EPR08/010702

adm ni stered in conbination with nodul ators of the

sodi um dependent gl ucose trapsporter 1 or 2 (SGT1 ,

SG.T2), such as, for exanple, KGA-2727, T-1095,

SA.- 001 0, AVE 2268, SAR 7226 and sergllflozin or as
gesitionbdsb dsao fmﬂml teanisla tidaPOEEDA TS AMPEIED2 823ns that the

Sﬁﬁ% fedlsy %@%@c’%’ %%?&%%@X%%b%s%%sgfa secrtory leader,

WGQBDGS?% inwcadoe) drRre Hmmﬁasbmrs do not have to be

€ 3L king WZRAGRBINEd b W%QQEQ%Z%%mM&Qﬁ&m sites. If
0884 \Am007§00445 70

708017 by
Auch sitesgadabsxish t@%ﬂ}etwhﬁoani@ﬂ de paprsArssor(l Qgela)are used in
ho¢okddnce with3donlerkibnal praetice. enbodi nent, the conpound of
the formula | is adm nistered in conbination W th

Bt s e B0 36 R SRR Talr e £y medium
dynpowaatiafal timenfroghbubinl purdfiaton mirstedued sush as, for example,

3)95'{%1 %tgésﬁar\&g Iﬂg&%%gllaﬁétﬁ V\Eﬂ;& 0 %gﬂ)g%elaa%c?]{o%horesm, dialysis,

escri or ex

@mﬁfénl%ﬂtmnt%rewnp&ma aptl RNA engpaine ghe manoclonal antibodies
gty aoReed ﬁwﬁqbéman@mgvuohbemﬂl fRedured. THRRlbEAoma

as_.are described for. e e 61489
SRS 5910 2 Y06 O SBTDIA @8@%8&6 gioktied; she DNA may be
\s2oed Qﬁ)ﬁ)%{@rdsnoﬁ vﬁubtsh ethichndre dheretrhinsfédial toohostne@llofuch as

Plf@alf%.’)or S%Issl,o kl—@@g Srhgé;l](grgaé r%llg CEHBI ggt %ﬁeome{‘vblse rPéoduce

ofmmurwglabulin| prdteins t(&d}’ntmnstb@r sdlthlqslsc@ﬁ‘mqmthlmntvmmhodonal
LARbBAELISthOhoftQEIDONe- sensi tive |ipase (HSL) and/or
phosphol | pases as descri bed for exanple in

W02005073199 V\m006074957 0 O 9, W20061

1P 2cdysIgerEA2neas (Phpint 3 e“t’tm%[’ef&ﬁ’dﬂdhﬂdy are
qfre[ialﬂﬁi Bpfdﬁdd&cﬂngla@pﬁqﬂdam suddoedeichargehito alid amiboidy IDNA, or

B PR S R B 5oL, MR Ao
Wmolﬁlﬁﬁéd%gemmat&mma abmws@mapm, the@aediBitations do not

%ﬁ‘j g%%ﬁo’\gol?%n&?rﬂe%5ﬁ}ub\é@ﬁg@?ae n%&gﬁﬁse nW&%%g@ t}'ge and
@ntigerebindingybut may knprewe Hegtidd eétherre%ﬁlbmwafmr@ﬂqum protein

RRulRbe faeilRite M rimeatiexi doreduct ase (XOR). In one
enbodi ment, the conpound of the formula | is

m stered i n .conbi nat i MAth i nhi bi tor of d th
L BRRRAT SyTeiE ceaibiss Syt the Buaflate @huied o aid the
fundeskandirigeof thi psesenrsindterstoon, el triun stPROFAGMAIR 88set Farth in the

o] t n f I
gﬁﬁﬁfﬁ@t STRC It 1 AR podficupiychn| bl fmade in  the
gesdyeas sehyfprth agehont depasting Femethe kit 9f MIayentlag
descrlbed for exanple in US2005222220, W2005085230,

\%@QQ@LJSLQ%S W02003078403, W02004022544, WO20031
10, W0O2005058908, US2005038023, WO2005009997,

84, WR00500Q836, W2 6343 P14600.75

%’8’:’ BEhd10. WesuusavRsRa enEBb AT S G heoguRads beavy
In one enbodhment t he conpound of the fornula I

|s adnini stered in conbination with an inhibitor of

Lol uco 10 SEQ
%escrlg%ﬂifor e%g%% 3896;5[2083g$§%§§%@%gg%; affibody light
enbodi nent , thecb@ﬁpound of the formula | is
admi ni stered i n conbination with an agoni st of the
RUP3 receptor as described for exanple in
W02007035355. I n one enbodi ment, the conpound of the
formula | is adm nistered in conbination with an
i nhibitor of protein kinase C beta (PKC beta), such
as, for exanple, ruboxistaurin. In another enbodi nent,
the conpound of the fornula I is adn1n|stered |n

Y . . o a1 N
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In one enbodi nent, the conmpound of the formula | is
adm ni stered in conbination with an endothelin A

WO 2198/08@3F1 ant agoni st such as, for exanple, avoRENWEBR2908/010702

(SPP-301). In one enbodi nent, the conpound of the
formula | is adm nistered inxonbination with

inhibitors of "I-kappaB ki nase" (IKK inhibitors), as

are described for exanple in WO2001000610, WX2001
CEQ/IDINOAB20040285568 add stfiro50d Réavylchaia éHC*) of <IGF-1R>
enbodi nent, the g0 la | 1S .
adm ni st er ed in @o%gﬁgdggi e%\/l gﬁée?r%%ogy ’ovﬂéesrglfn tP F]léeaw chain

gl ucocorticoi d dectm ¥H is alaced by shelight shpinisomain VL, and the
exanpl e i n V20453030, SORAACETAONO e YRAOSA RERRRY chain
In a further enbodinen the conpound of the fornmu

i s adnini st er ed 9M&Bfdi nation with CART modul at ors

_(Sﬂglenj Roeal ne- anptins asidneqii@@e oatiedidht ahgmr i(PC*) of <IGF-1R>
I ntluences ener anxi et a astri.c .. .
enptying in ni cell- @@gﬁm Rectipies, potbog)y whiisin, i ligh chain

Met abol i ¢ Researdomai Y01y rejfaded)hy 56hes583haiNdymain VH, and
ant agoni sts Suc?la@?%lltf Ofaif RS CLH%OFEIPIRQL@YB?, the heavy chain

-sul fonic acid
am noqui nazol i ndgnwnaﬁﬁio) met hyl ] cycl ohexyl net hyl } am d

tt!}’ﬂj N@'tsor ' dehﬁ% Egl%:ls e ofNIGE- PR e€688MAINn HES Sdtr tavidin
antagoni sts such.as L- i be

exanpl e in V@O@G‘Efg%?@“ !ﬂqﬁ{:kﬁgi rs‘%gﬁf@é{)m sts as
3E€) MN@®anpl e addaer iderl BﬂuVMOOaf)S&Ql@Z tyeY- ngiopoietin-2
recept or antago e exa le described in
WO2007038943; Peé@&ép@% %%0“‘() or anal ogous
SERPBUNEE 7 such aasno f cicidex aeqierge CQC Mmzwew&gepmetm -2

conj ugated wit hM@PT,@%Hﬂ?Mdé@}gH} thaha Cys34),
CJC- 1643 (derivative of whi ch conjugates in

WEID 058y um alRBURP npcidr seqysnee f dhe beayy, chaip™ i (HCY) of

W02005080424, \/\QZQ@@ID@&@@L Vde/dI VetV eschahgd Iaﬁua@cw; i Wigerein
obestatin as arg ?ISCH d i,n WP 096847 EB licht ch
(cannabi noi d redRpfEFY1S aﬁhtdgﬁlﬁm I3 ERAfed YtIhSrlg chain

exanpl e, ri nonaklantain SR] 47d 1R, heSiwelgd® doAMin C6M5is replaced by

MK- 0364 or salt ] conmpounds as are

descri bed for ei%%‘pgt%ggmglg%ggm W00/ 15609, WO200
SEQUEBN(5 2634, Wwminoaddsensncawitbobggodam* (LC*) of ANGPT2>
%882828%%3 Vmgg%@g@&gigl X4 ggx? y wherein the light chain
W0200302776, R}%&y g‘?gﬂ é&%é‘?ﬁé‘%é@{ and
Us6, 509, 367, V\OZH@]; Bt261<§a3n AORZ00 I8 62 Bipla CADR O SHABY ,chain
W02004048317, 8%40? 45, WO2003084930,

WO2003084943, 44, \W0R2004013120,
SECOIDINED204, \\GRGOd8GE56@ enORO0HASR2A0N (Knobs) with a T366W

20040514837, USRS LM Ry hnolow

WEEDEA NS 109, ' \Wepnna gusl ssuengn 6510 germin (Hole) with a T3668,
W02005000809, WPBRYA0YIDY | ex 4R26634 tMOIGRB-into-holes
10453, WOR2004 108728, WOR2004000817, WO2005000820,
US20050009870, Wﬁ%@8§66974 WOR20041 11033-34, WO20041
BERBHBN0: 02005 #fiR8 GridWeq 0&H0 B wildl typAGZOPGBS #6i2iBody heavy
US20050054679, Vg%%85027837, WOR005028456,

WO2005063761- 62 005061509, WO2005077897,

WOR2006047516, WO2006060461 , WO2006067428,

SEERIPNGE o LSRG RO e,

W02007009705, Wigbbewinywith an@m@)‘@?tﬂf 7der6,

WO2007018459, W2007016460, WO2007020502,

WO2007026215, WO2007028849, WO2007031720, WR007031721
, VWO2007036945, W007038045, WOR007039740,
US20070015810, WO2007046548, WO2007047737,
Wo2007084319, WO2007084450) ; cannabi noi d receptor

1/ cannabi noid receptor 2 (CB1/CB2) nodul ating
conmpounds as described for exanple in WX2007001 939,

VA ALNN N\ I\ A AN A = R AN 7\ ™\ ™ ™\ A =y = g —
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MZ4 agonists (e.g. l-amno-1
, 2, 3, 4-t et rahydr onapht hal ene- 2- car boxylic acid

WQ 200088(138hzyl - PCT/EP2008/010702

2- et hyl - 3- oxo- 2, 3, 3a, 4, 6, 7- hexahydr opyr azol o[ 4, 3-c] py
ridin-5-yl)-1-(4-chl oropheny?4-2-oxoet hyl ] am de; (WO
01/91752)) or LB53280, LB53279, LB53278 or THI Q

MB243, RY764, CH R-785, PT-141 or those that are

SESCID N 16n WOR6056060885 sedqel 0 56¥0 IBS Oheaw 2 0A 8 7(5Q7) of

24650, WCR00K05TIT T (oBbdt TTATeh.  EOBB08IIII 41 herei

US200501 76728, thisheosodwio demains¥dbi01epised by ubedigho thain
30988, US200401 d@?r?a@r;- VL, Y§R 9@4&95)3 &hin M%@gﬁﬁg Yeplaced by

520040534301 CEDBISEAD fomakbb B CHY domain caris an
W2005000339,  ER#AROQEE, 53005047 253 663)DBBBS VM2 Lexchange

Wo20051 18573, 1 1 59, 004072076 004072077,
W0200602 1655, 5 TTOedto R0 oA URsag e e moloss
WO2007041061 , WO2007041052; orexin receptor

%Wﬁcﬁyrl di ngTu]ry(aélrdg%hEyAdég ﬁ@gﬁf@ %V%EEB}élg )Sheavy

or those as ar e cHagerwheaeinf Bie 0@4% WPE0 an oFBEw, acid
W02001 85693, WRRRACSSHiB. a WES QbR eRéhange for use in the
WO2006067224) ; hi sﬁam n 12) or agonists (e.g.

3- cycl ohexyl - 1- (K#OBs Ite nowgy, 7-

tetrahydr oi m dazo[ 4, 5- c] pyr| di n-5-yl) pr opan 1 one

j salt (WO 00 08 e as * *
SELITNER' *Geoptite i, bt ose DesBUBLCE 66T of
: \/\132007003804 APGBTD1 6Vbd HNU Obi10 25 agge. ahfikedymi wierein
Hi/histam ne S RS Qg AERIAYH A (HIREP ab%the light chain

bet ahi stine and 1ts di'hydrochlorid oni st's

(e.g. [2-nethyl dgmamn XLea@ql thedheayy ﬁb?émdpma 1 1s replaced by
, 3, 9-triazafl uorka- mghtykﬂadm pdsrAYiha N evitMR O Yd@aRHa) )Glycin
CRF BP ant agoni st s g. urocortin); urocortin

agoni sts; agoni $R¥" ‘?nthe bet a- 3 adrenoceptor such as,

for exarrple 1- (4-chl oro- 3-

| | | 3 "
ﬁ%@ %él_g/“f)gi )e Egl gér?ﬁ?ﬂ% efﬁakér(%‘ hglll or| ngI}\;\bC) of
01/ 83451); or Sol/dfeBfdn Y Wﬂs@ﬁ)l gxchm:gsgantlbo y, wherein

(KRP-204) or thege 1lgﬁtsemalbed$nwn3\&2@soﬁe}ﬂau§%?y the heavy chain
W02002038543,

(mel anocyt e- st i (9D NS*’B RBd ﬁ%é%ht 5€‘!BH idepainelyis replaced by the
(el ani n- concentheaty dhgildoBiR€)H I ethphaddaihaOltiatiasertion.
(such as, for exanple, NBI-845, A-761 , A-665798,
A- 798 ATC— 0175 T-226296, T-71 , GWM 803430 or
3 chigagesar e descri bed in WO2005085200,
V\0200501924O W0200401 1438, WO20040 12648,
030157695, M&%ﬁ%@l@zéf I WQ%?Q?gccurrmg whole antibody
005070925, WX004039780 %8
WWO2003033476 SPSAERO P G A igemep mgmof heavy and light chain

W02002002744 whifRE818pes0driabl Bad 68nsttht JORRAGA LQiBal order.
W02006038680, W0O2006044293, WO2006044174, JP20061

§eBE8R1 300751 BE B 258 0D GptIts Aribod: comprising: 2

W02007029847 thaMgcHan4ndheapehadyef3@azibody specifically binding

52007093508 "° UB00404308™ et IBatiby 2nd heaw chain of an

JP2007091649pntibwsk. spesiftsatls binding dn 2asecond angigerhpyierein the
{2-[4- (4- chl qhAakle AothdiRd WXM{H']V'P}/He Peplated by each other, and
cycl ohexyl et hyQt hi azol ~-yl car banoyl J-

dJ-di net hylindol-i -yljacetic acid trifluoroacetic

acid salt (WD 99/15525), SR-146131 (WD 0244150) or

SSR- 125180 or those as are described in WO20051

16034); serotonin reuptake inhibitors (e.g.

dexfenfl uram ne); m xed serotonin/ dopani ne reupt ake
inhibitors (e.g. bupropion) or fixed conbinations of
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m xed sertoninergi c and noradrenergi c conpounds (e.g.
WO 00/ 71549); 5-HT receptor agonists, e.g.

wa2q0308K20Y | benzof uran- 7-yl ) pi perazi ne oxal i c aRCHEB208/010702

(WD 01/091 11); m xed

dopam ne/ nor epi nephri ne/ acet3d chol i ne reupt ake

inhibitors (e.g. tesofensine); 5-HT2C receptor

agoni sts (such as, for exanple, l|orcaserin

hydr ochl or i devheARDtBS6)nstaBY HoBRhsoCL ahd €8 asreaeplaced by each
described in \W»00077010, WO20077001-02, W02005019180,
W02003064423, 00242304, WX2005035533, W02005082859,
WO2006077025, WO200610351 13?%15 HT6 receptor

Xigugdni st s Sdeematic figire ekapprlentbepsaifie anehodyy gampriging: a)
those as ar e thleggitichSid ah@hedw%aHalntofian a\A@BQ@)% ﬁﬁgﬂy binding

WO2007054257; boxbesin rece oni st s

agoni sts): gaf aﬁt PRILEHE Ghe bt Bg‘;gﬁbfsf éps Ay chain of an
hor none ( e. g.antibiodyn spgcifivhlhy Ibmdmgmo ar soAGRH %ﬂgan ogwlostein the
hor none-r el easij. C un

6- benzyl oxy- fa?%gdld?)glgab?sogél igm noeflﬁyfe fe dr’rﬁ’yﬁck1 other, and
3, 4- di hydr o- Wherdis ¢l corstant domairsrGloayd &iPél §n@@eplaced by each
01/ 85695)) %Elﬂéi\'f Fn@WWE tﬁ@@i—g a&ﬂgfﬁ%‘ erd%ﬁptkl(%ﬁvy chains are

ant agoni sts ( I n_antagoni st s) such or
exanpl e, A-7784%d byth ‘%h@fé’é‘lag) }aﬁ’és@éléf&l?ﬁed in
WO2005030734; TRH agoni sts (see, for exanple, EP 0 462

F8dire 4uncoupiSchemiOfig@ird oa B[‘vaﬁnt‘ﬂb(i’d{bleaﬁe aftibddpPtomprising: a)

i st f
T thew o & Bo bl cRap TR R hojg ftanginbody gAY binding
Patricia. Leptianfimyemtiignsand ba tholigt ¢halin apprheaghchan of an

the treatnen h .
26(9), 873- sz%'ﬁfgﬁ’o%& éégﬂr/f?%’t%%@ %ffr%tgr %ﬁg{{%?‘g?é‘%’o‘gﬂérem the
Doprexi n); | ivprakde sepaisse VimndVibage (dptaced bangack epper, and
00/ 40569) ; i R\HeRdih Ohs cHstHt @%ﬂaQ{SYGE hRH CHI1 are replaced by each
O acyl transfer ase%{gj( DGATS) su as, for exanBI

oAr Ja. 43190 ahd GeaER e fﬂb‘?“&?%?ﬁbb‘éavyr? ain’'domains CH3
US2004/ 0224997, bofloZida<) Bheiks, is WepROab 8491 constant heavy chain

We0008013907 AT bR 10 QPoORRRERSYY Diptiean £

89, V@OOGOSZ%QCed\lmGOBS_tZ@tﬂ%H chm@oemlmgglg
WO2006134317, WO2007016538; inhibitors of fatty acid

3 gurb@ged( FA%%@& ﬁgn%ef?s‘éﬁerﬁ%@frﬁ'{eeheaqghﬁ?* Hﬂ@ﬁﬁR@CﬁoEo of
escribed in i nhi of stearoyl -

O e T R oL ohe uaiy
WO2007009236, WO2007044085, V\02007046867,

W0 6046868 ProerORq0aftt sdidne aixhialighmatiain® RKIGF-1R> LC* of the
ol eoyl - estron r n c oni sts or
parti al agon|<§ S ls%cﬁiovlq/(lfﬁgpi[gx&d; neg%%&EB%c%ng or

those as descri bed in WO20058279, V\0200172692, WO2001
Figoe7 Wo2003b8rad snapgbberan thainl <IGReRro 5T ession vector
W02007003419 ,, \RRASRORAIR3, WO2007039125. In one

enbodi nent, tphe further active ingredient is

areni.cline tartr l. aggni st of he al

TR 2 ni cBHHIG %P&ﬁ@ﬁbﬁﬁﬂe rﬁgﬁpkl%ﬁ L 3168 vector
enbodi ment, tphE-LarilsE1Rcti ve i ngredient i s
t rodusquem ne. I n one enbodi nent, the further active

ient i t one
A T ref g ebr
ingredient is leptin, see, for_exanple, "Per spect ives
Figurnd0 t her agBIStPAGE 9§ mymospgsificnbivalsal kel R> kv VdH CL-CH1

Gonmez- AnDr ogkehadgd/ | fitiboly U@%@P"ﬁ WHBNMR CEaRar L.CoPisBia@d by
on Phar macot herapy (2001), 10), 1615-1622. In one
enbodi nent, the further active ingredient is

dexanphet arri ne or anphetam ne. In one enbodi nent, the
further active ingredient is fenfluramne or

dexf enfl uram ne.



In anot her enbodi ment, the further active ingredient
IS sibutramne. In one enbodi nent, the further active

WO ppesli2éht i s mazi ndol e or phenterm ne. | n onRCI/EP2008/010702
enbodi nent, the conpound of the formula I is
adm ni stered in conbination 2 +{h bul king agents,
preferably insol uble bul king agents (see, for exanple,
Carob/ Caromax(r) (Zunft HJ; et al., Carob pulp
prepar at i on fimmunopadcistatioof witly feoeholAedgaosd fnimacell culture
ADVANCES | N HE@&E s D)6
Caromax is a-gc ro txgésﬁg gﬁﬁ%ﬁ%en&%éﬁfgé%r%frﬁ utr ?)r%l\}sa
Nutrition Specialties & Food |Ingredients GrbH
IFignsed } i epar Bingipgtof resmepﬁaﬁaﬁﬁrkﬂm\(ln)\’H/CL-CHl exchange
Conbi nati on whiibodyadrwidtype KEGRIRSI dkiBodPtdihe IGF-1R ECD in

preparation or separ,at e,.adm ni strati on of conpounds
of the fornuf E?*ﬁﬁga%ﬁﬁﬂﬁﬂﬂﬁﬁ$?ﬁcaronax(r) can in

this connection also be adm nistered in the form of

ffogadte p2 oduct Plasosédh nep, offtenvyectand €ANGR TR2KECY exprrestinot wctor
or nuesli barg;- HowhNgpagsunderstood that every

sui t abl e conbination o{;the conmpounds of the invention
with one or nore of the aforenentioned conpounds and
Sigureddl | y okltaseid meaneof ightdpiny e NeEd Radicapypyession vector
active subst gueesCMANGPe2segarded as falling within

the protection conferred by the present

iavent i on. Bi val,ent,, bj specific [ .es The esent .
FigRdEon reRefleed; "814185%1” cs%?i*éf?gﬁﬁs‘%%fei R‘frgf{caﬁon of mix
anti bodi es, ®fieiA) mpondspedific e <EBE-1Bse. VBAOR{IIoGRD ofxchange
the I nvention_FEnginhe ei > h~as phi -0l _

mul ti speci fi E“ﬁ‘?‘?’gogf 2@8}%’%@5&?‘%@%? %?ﬁ‘é"’% R H CL-cHI
mor e ant i gensxdraagkneniibadii and ADEANSIRF>muvidigpe cpntikodies
blh ndi n@lI prot ;Q“‘Bl%%eféﬁﬁ Ye-ugner-atred eiet?ﬂagi%ﬁ?k*)hfrbﬁi ed1l c%ture
chem cal conjugation, .or_reconpi nhan echni ques,.

wi de variety® erfl%teaﬁbl?yngmtﬂsir@ag@lm rQREFESERRY followed by
format s have sheexclawsetiapantogiaphyandecacéntaioh, e. g.
tetraval ent bispecific antibodies by fusion of, e.qg.

1 antib f ' e/ ' ;
ghO3 70t Do R LRI AL T A5 s
159- 163; WO 20020 7GBAR exprassingedlls sodeted the presenqatofifunctional
Bi ot ech. 25 2004k 123ANERT%-1GH-$R>severely/of gt N€Xchange
formats wherein the anti body core structure (1gA 19D,
I gE, 1gG or P§N$°5§ no | onger retained such as dia-,
tria- or tetrabodies, mnibodies, several single chain
fRguratlé ( scFResBissfos Favypleswhi tohG asfecellalaaHACOIGIHilRIANGPT2

two or nore antjigens, have el oped( Hol |;i ger

o' ot "ol o RBHERE el 2 125 TR500Y P RRSHAE ol 96 detect the
Fi scher, N., passendeeqer fuditionht bispéctfico gyARGPT2000548-1R>  VL-
3-14; Shen, t I EW@HH?'

(2007) 65- 74;dlﬁ}\IK|qui @ eé‘fhagﬂgf’,l“ Nat Ur e C%{F%‘%lggﬁ S%él(mz%%t?)
1290-1297). Al such formats use linkers either to
fuse the anti body core (I1gA 19D, IgE 1gGor IgM to
a further binding protein (e.g. scFv) or to fuse e.qg.
two Fab fragments or scFv (Fischer, N, and Lger, O,
Pat hobi ol ogy 74 (2007) 3-14). Wile it is obvious that
i nkers have advantages for the engineering of

bi specific anti bodies, they may al so cause problens in
therapeutic settings. Indeed, these foreign peptides
mght elicit an i mune response agai nst the |inker
itself or the junction between the protein and the
linker. Further nore, the flexible nature of these
pepti des nakes them nore prone to proteolytic

cl eavage, potentially | eading to poor antibody
stability, aggregation and increased i nmunogenicity.
In addition one may want to retain effector functions,
such as e.g. conpl enent-dependent cytotoxicity (CDC)
or anti body dependent cellular cytotoxicity (ADCC),

whi ch are nmedi ated through the Fcpart by maintaining a

Y e - o
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lgG or IgM with mniml deviation from human
sequences. I n one approach bispecific antibodies that

wW@e@owgnyl simlar to natural antibodi es have bREEP2008/010702

produced using the quadroma technol ogy (see M| stein,
C. and A.C. Cuello, Nature, -395 (1983) 537-40) based
on the somatic fusion of two different hybridonma cell

| Lnac yhragcecol no miri nao. nocl nna' &nfi haodi agc vt b ha

dSereelCl pe L MV t i es of| PHEPTRI spec| Precioatitopody. | Detection

Becaus Gﬁ'R he randnn\nqlrlnn of twb different

driti bo '9’4 hepyyeatead | i ght <chai ns Wi t hi4no-2imigGi-Bigt| t i ngySA-PE

vhrit Al hyvyh daonnm (or eanl l | | a¥e un tao t+t ~an

TUAUTTOU UI \4” l urlu

ni's uct
i gni i cant | gHreatlanoed pr oductl on yi gl ds, means
dophi siti cat P8 i catilon procedures are required

; L2 I | || ”l LAY B
di% 1 eref it 1t"1"ffffﬂiy speci e?s“g’éff @Nﬁgﬁe B E AR ch o nPyPE
E s Ilee J%}gecfc H\NGHF' o )mE‘hANgbﬁ’“’ <Anab>mlg%!|1|3|otu OUY | sare

$ee el MpWidveeowx  S. L. [ 2 ilait bANGPTRI brApeRpmRS1- EB07) | SAPE
233 ’_I_’)Q/I\ ln general th% roblem of m cnal re

| v

{¥pr oduiét s | efETHs vichwer dcURBE AT 2e  pregeigion [ oaee

ohn: hy N or\rJ nl an rnar\h +n e+t mr\ni- +|nr\

{Fobl i ?Eg;gg@w&dapaqur GOEPS"in| SHIPERABEA a5 | P8

qifer e'iﬁ“c Znﬂf"@,ﬁ@&/ fav ?'dﬁlgi‘ F@'éwy n’i"? 6>w8 i IP]'&' Siee

rfut at i jons i 1é>eaaﬁdaem£6bi8 omai ns to npdify the contac

interrace. On one charn bul Ky am no acl ds Wwer e
repl aced by am no acids wth short side chains to

FBRedREi ne ot Rt SaRRety (UG PR N S RGN G2

to create a 'Heindgiig aByy coeXps d&Hi- Ry dxpeesangmllhetavgietect the

chains (and t n t )
be appropri at hgee 8 hﬁheéé\)/rgdﬁ] Rgp ?"Q’ <W§11 yi eﬁydlg Vi
het er odi mer f\Hﬂf@tﬁ&Hf{XCkmﬂh@b@d» ver sus honodi ner

formation (‘hole-hole' or 'knob-knob') was observed
Riatlgevd\Cell J. BAntibddy ot ei N [EAGGPR ( [LBA&)onGHBody21; and dAction
96/ 027014P1R [The percent gge of helerodi ner coul d b

flurthel Jsncr Fagedey f ENDAerng Q@,glzg;,gép&gt,hon SA-PE
qurfaceés of fhe two CH3 [domai ns psing a phage disgl ay

qrproagip,andl [ReadNt r odyct jpn of aAn?|2§rH &1-1&Gin DI 1 dceSAtIQ;'
qtabiliize the heter od| rrerrB\NéMarchan A et al.

et ure| B, ot ert 19938) 681 2
1 vor | %ol E SC.(. 997) %8/ f\&%‘mﬁ‘r'%’gp% % chA PE
he knobs-inj @xcha(ﬂbeﬁﬁxtechnm ogy are described in ¢q.9.
™ EP IR4025P R, fvnoud, TS T PLATRG- APt Ve Y s »ijE
qttracti ve, noH/ eten desqriaRGp@ pf ogression towar ds e
¢l i ni clare cleswcengdmyix avdi | abl e. One i nportant

qanstraiAt of widdlps mt I atlegymis thadngblfgd.didth chal rb%-PE
qf the|[two pprent anti bdgdiaesptzave to be identical |to

reven SPRL and 1 on[ ofg & i
FFecuI (Iazg anﬁf&?ﬁn&oa)ec%%g{ﬁﬁ iB Ano;zng%%r%grl ate 1‘S($\rpE

R T ey I e T A

1
Illl UUUI Co aydlliot Ui I LI Ol ClIIU l IIC OCL«UIIU Clllll ytil,

as either the heavy chains of these antibodi es an/or

t .dgnti cal A m zed. WO
5@%5%883794 ;gb&?@éf?ﬁ%ﬁgfg? ?ﬁ%&#ggg?oféln bi ndi ng
conmpositions. WD 99/37791 describes nul ti purpose
Figursddy der iSeheme eEtheNGPEQhingdingzfLISAe 3. | mmunol og,
160(1998) 2802-2808 refers to the influence of
\Ragirahbe regiSeRerloBBihe VBGIANGP T bridiend BIISKI onal
properties of 1gG Sunmary of the Invention The
invention relates to a bival ent, bispecific antibody,
conprising: a) the light chain and heavy chain of an
anti body specifically binding to a first antigen; and
b) the |light chain and heavy chain of an anti body
speC|f|caIIy blndlng to a second antlgen mhereln the
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wherein the constant domains CL and CH are repl aced
by each other. A further enbodi nent of the invention

w0 g00a/08shod for the preparation of an a bi val BCI/EP2008/010702

bi specific antibody according to the invention
conprising the steps of a) teansform ng a host cel

Wi th -vectors conprising nucleic acid nolecul es
encodi ng the light chain and heavy chain of an
dngate@dy spedichéemabf thelANGPH MBS abfidgisg Banoiegesay and
-vectors conpri sing nucl eic acid nol ecul es encodi ng

gu ght chajpis. PR@E“%P“{Me g; fﬁ@a@én Y - mgm VH/CL-CH1

|caIIy binding to_a cond anti

var| abl e domeXpRange  a#ibodyar gurifigd a %@Iﬂ/ %acﬂLﬁf}fV&L -CHI
andwher ei n t hgc sbamso E@ra oﬁms @8 Pdol abkcentrated; B) size

I db h th h
e ee nal ¢ (aAbsioh ARk haranhy, o e gpélr@reed hiters ﬁﬁ%{’bo\é’x}/@-

nol ecul e; andCld) exdmaogeantibpdgai d anti body nol ecul e
fromsaid culture. A further enbodi nent of the

'lfi bizon i's 5"1?§“P§¥3E°81* theC {aﬁbﬂgof‘déﬁs;tp‘i‘”z%ewr VH/CL-CH1

|S|ng nuclei ¢ acrd es encodi %
chal n and hea¥ghangsi narﬁfboéﬁ» aﬁtlrlﬁ%ly SHERT2? caVL)NgH/CL CH1

binding to a e&tlﬁaﬂge%mlbg@ﬁ, cRdpondeet SE@ p%@m%ric%hﬁ@ted), B)
nucl ei ¢ aci d ol ec COdI ngqé_ﬁhgoj ﬁ_‘ga Itggg

heavy chai n of?€dHfc 9m§f5’§ Y ‘h’g 42> VL-
second anti gé\ﬂ:l/@mé]I-Ell éxchirgge\satibady} e donai ns VL and VH
are replaced by each other, and wherein the constant

g@h% C a ng’}lﬁl rg?{)]&@eaﬁg A%G?éghvgt\m/rCL étHl exchange

er enbo e‘rtnvention 1s a conp
pr eferably a amﬁépdﬁ@edtwmqaﬁw(éﬁtﬁmlbpdy to ANGPT2 in an

conmposi tion qg‘ng‘Jqq,agggglgggga%for ding to the
i nvention. A further enbodinent of the inventionis a

ceuticagl. conposjtion rrpr|S| ng an an
g“ﬂ&w— i5ng tan{I ROTF rRaeS oof B qfelggfm%?ﬁ@%‘: "Acra> vi-
phar maceut i ca\FHLCIaCI}EIpta&nhm@xcunpnbedy ad f uildhee <ANGPt2>
enbodi nent ofanhlge 'POVENEP‘T} is a method for the
treatment of "a pa Y& feed of t her apy,
characterized by adm nisteri ng to the patient a

tHigurgPéut i calIBF-BAGEC redpcechppd momstedagediraf i theggjution fractions
according to ¢dif diftvelsith cﬁ%ﬁﬂtbﬁg?l@e%ﬁthéﬂbﬂﬁ@aﬁé <VEGF-

the I nvention The invention rel at i val ent
bi specific aftNGBAY> oMVELIGIT esghapseantibgdt chai n

and heavy chain ofan anti body specifically binding to
Figurer ant i gﬁaﬁl,gnﬁfedb)oftlhmdkilghSDSMGE dydmhasaspectbaietry of

of an anti bod ical 4 ng.f
anti gen, Wherr}ealtlr‘{g) t aeC e 'g%? 3)0301%1 ot eln% d%\ﬁflﬁed by mass

repl aced by eaediramnéteyin thndesmwelunrﬁtdweectﬁiﬁ&%rﬁli is indicated
domains CL and CH are replaced by each other.

THhguRher e Sa'&a@s‘i’sal)ﬁme eRitPREEhdtiohs afmah@ogj)ﬁiom size exclusion
conprises: a)_ a first

al n_an
chain of an &hf ?fﬂé@ﬁr@ﬁ% @?F}Pegl%lfﬂefr‘ﬁﬁﬁw Gl L ANEP TS vascL-
CH1 exchange antibody in the VEGF-ANGPT?2 bridging ELISA. A

bispecific and tetravalent antibody TvG6-Ang23 recognizing
ANGPT2 and VEGF simultaneously is included as positive

control.

Figure 29 Surface Plasmon resonance analysis of the elution fractions 5 and

9 from size exclusion chromatography of the bispecific <VEGF-
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to a first antigen; and b) a second light chain and a
second heavy chain of an anti body specifically binding

WO 09/08126bnd anti gen, wherein the variabl e donR¢CHEP2§D8/010702

and VH of the second light chain and the second heavy
chain are replaced by each other, and wherein the
constant domains CL and CH of the second light chain

and the second heavy chain are replaced by each other.
Thus for sai \NGPTRedYL-3¥ELFCHAl éxchbngedamgbady & the VEGEF-

second anti f |
chai n the i/grl a% %2 ﬂﬁ%%ﬁpﬁgkﬁg? ”‘{A/'ERPE@?%E? {eg‘ja('alent
by the vari aBP@bﬁ@)avﬂg’@ﬁaMgZéonﬁF@gmmgf ANGHT and VEGF

anti body, angishilearfe80s} i%%clh&é]ﬂis polRive cepRi n CL is
replaced by the constant heavy chain domain CH of

tlbody and i t.hin.the_ he s
%g hai n Hthes IQISB pitfic e%}’%919 m&/ﬁ? T a\\ﬁlﬁ \}ﬁ}&‘ CH1
lig ht chai n szthiln@e Whtiteddysaittokeotisiihdayes fankletétodimerization
constant heavy chain domain CH is replaced by the

ffgg.?rn%%rl]t lig 1ac%l?9lagal§9 g%fnblghm f?F %oﬁo@ﬂ%@ﬁo Q%N(Ip?Z> VL-

anti bo
nmonocl onal a HWCE&CH&@WW@@ aaﬁnb@dyddlde@@mféNGPTb
of two pairs ,afibady Id ARGPEhai n* (LC) and a "heavy
chain" (HC) (such Ilght chain (LC) /heavy chain pairs
are abbreviated herein as LG HC). The |ight chains and
heavy chai ns of such anti bodi es are pol ypepti des
@xafipkdsi Ng of several domains. In a whole antibody,
each heavy chain conprises a heavy chain variable

kg&hg(bQ{e hereln as HCVR or VH) and a heavy

& n%igdipeglon The heavy chain constant region
conprlses the heavy chain constant domains CH , CH2
L3 infermationdy regardings thgA nudtidgndsaqye}ceandof human

qg%%ﬁl%ﬁd%hh@ﬁ Ht%YihSM%:ﬁ%@b&ﬂ& ﬁQHR' E‘Ac'éffal Sequences of

Each
cPéﬁisrr}Sse alm%ﬁf)gleﬁamer\?ar%é I"él’dBH‘a i altgnaeré{lcn gtational

qhaitates TsH adlth, Bettrsda, YD Fl@@l}it./{lﬁﬁ{dlﬁﬁds)f)f @ﬁﬁbody chains are
nat

I bod '
R T h A TR Ratene ST
A¥il. Bead. _Lﬁdl HESA $aHdPas) T8eB3; rlﬂ'abatl; E\.oetsal9Sequences of Proteins of
WXHS&P{&}Bi' rtdrdst, 58 R 6 ﬁ%ﬁ'@ﬁ ehide, AGLESHN ThlGutes of

regl ons |ntersperse regions that are nore
ey Bethesda Vb 4199 dkewor k regi ons (FR). Each VH and
VL is conposed of three CDRs and four FRs, arranged

fHe@Hin@[ﬂaﬂ@ﬂbﬂ&f@cﬁﬁ%u%@ car boxy-term nus in the
foll owi ng order , FR2, CDR2 FR3, CDR3, FR4

SRR M kiRt B pnit TR 2 Aefibed 10 gefdbrook . e

RbyMotarulaoiclohifg? @04 ord & rd Manudk €otd\bprieg Harbwk Labarayory Press,
i t ( L
AR 8pARE Hab BN} NGREF St 19 Ehe RiofechRPBAGHON reagens yege used
aﬁfqrdmgyfo |t13e mappfpgiuseris infpHesiopeci fi ¢ anti body. Such
"anti bodi es" include e.g. nouse antibodi es, hunman
&thbﬁﬂ%@ﬁs chinmeric antibodi es, humani zed anti bodi es
and genetically engineered anti bodi es (variant or

TSRS eRhe SaPabs e prcPafed Brohh ko Bk iatle Sy chemical
lsymthesio rTHeu6Aini 1800 aptlbhy dgeres segewptse wdlidhy amsflanked by singular
frﬁs‘EHE'éPdd“éHHon IR cp{av%ﬁrggﬁé F\%ge dﬁ%@g@ bg Ennéﬂﬁg gn(rﬂigadxion of

Ive X es 0 al ns
ec

[Vigomeclegtidex lndtldlegsPCB araphﬁcagonaml slsgquraildyclomzdavia the
Jhdicated AlstrictibAMRADIe Q! ogynl/ S84t €6k , AdBPh@NGhto a pPCRScript
Publ i shing (2001)). The type of heavy chain present
defines the class of antibody; these chains are found

in l1gA 1gD IgE 1gG and IgM antibodies,

respectively (Rhoades RA, Pflanzer RG (2002). Human
Physi ol ogy, 4th ed., Thonson Learning). Di stinct heavy
chains differ in size and conposition; a and g contain



10

15

20

25

approxi mately 450 am no acids, while mand e have
approxi mately 550 am no acids. Each heavy chai n has

W M908gsbns, the constant regi on and the variBgI/EP2008/010702

region. The constant region is identical in al

anti bodi es of the sane isotypg., but differs in

anti bodies of different isotype. Heavy chains g, a and

d have a constant region conposed of three constant
d6tratagenelCbhsed A4 dowinghactér. Tha DNAGgquenassdf shenubglened gene

regi on. for add flLiexi b{it Woof , ~J.. Bunton D Na
B r SRt DL Db Fadellfly Gine R RghBhes were
cudeed atcordigg dmgivempresdgatddnstap (heneayh SR egansbdogréiensady. |
CH2, CH3, and CH4 (Janeway, C. A, Jr., et al.

U O ¥terminti6: - Garl and Publ i shing (2001)).
The variable region of the heavy chain differs in

ti bodi es produced by different B cells, but. is the
DiVe respienser wore @%W@geé ¥ &ea%'syst{fﬂé# PRAVENENE emrpocsmed at
B/edilGen6indn@mbH M stiriseibd 6Géraging N oo Feqridveve@mbid C(aérdtetten,
i eI_%%Hr)gxinately 110 ami no acids long and is conposed
of 'a o8y gl e anti body domain. In mammuals there are only
two types of light chain, which are called I anbda (1)
dMAlead paotek) seqpendegnalysin and s¢penceats mavegement
donmai ns: one constant donmain CL and one variabl e
ddweaROA_(Gatretica fompliteraGeoum yadisol, Wijcogsin) eofawvarei package
- 7 ' i r r t 4 L
SHOdD 162 AT naE Yoo AL RRbes Ut tHibn BIA WG hed for
pe@fence birgatOnk amepping) .antlysisi @anmetatinnnered olgbtration.Expression
tipody” or "monocl onal antibody conposition" as used
herein refer to a preparation of antibody nol ecul es of
a single amno acid conposition. The "anti bodi es" _
dioe shelpxrgessont ¢fethe deegitbed anehedipe vasfansngf edpaessiopeplggmids for
| . .
pihsich8Pprtalon (o€ FLKI0P Yol 5t BACIB 1 AGEhysed lher on o
|cEAPA opgasizatiamn wythi g@gﬁ\(—lm@n dopropuiter emen pgenasic qrgagniation
' ' ] ific anti body according to
?ﬂgp?gégﬁpﬁgﬁ&%gQﬁ%??@%%?'have an Fc part of the same
subclass( e.g. 1gd, 1g&A and the Iike, preferably
|Bgeidy ,thqoaffétbega BXBressfon qassetig e veclons sqavaiped:g .
Caucasian). A "Fc part of an antibody" is a termwell
Kr&ﬁ%igﬁr?ofR?li@alﬁ'oh|\Aﬁﬂcl§£ﬂdw$sfir@pl?crdﬂoﬁl of tHEPa@RidliRE. Baslaad
of papain cleavage of antibodies. The anti bodies
according to the invention coptain as Fc part,
praé%%.cglmve genecvhyeh fonjers ARt HaRssn FJin and
preferably all other parts of the human const ant

g ceimScriptiia Jrfit pRrtht affibedy gant iskoehposed 6 the €dllowing elements:
i nvol ved in conpl enent activation, Cl q binding,

acti.vation and .Fc .recept,or ,bi nding. Wiile the
i'ﬁ‘f"l‘%rfggnﬁtf'o'hﬂtezﬂtait g*&fgi/ Bf) the conpl ement systemis
dependent on certain conditions, binding to Clqis
Gahsiaimbyiattahilp eshdricedimbpinicér fromtthehin@apaytomegalotirus,
bi nding sites are known in the state of the art and

d ibed e.9.. by,Lukas, T.J., et al aal aol.. 127
(T30 A5 Be D AR, Bitheiaof e iy PG tion o
| munol . 16 (1979) 907-917; Burton, D.R, et al.

NatSHuati288ated 9809n 8B88h@#4dn afftilbodyesea, J.E., et al.
| mmunol . 37 (2000) 995-1004; Ildusogie, E E , et

Mol .

al.... !?ﬁﬂﬁ I -4184; Hezareh, M, et
aﬁf?ndgn ro g}yg%%%88§§g%gféﬁ@§§ﬁ68; Morgan, A, et
al ., I'nmunol ogy 86 (1995) 319-324; and EP 0 307 434.
Such binding sites are e.g. L234, L235, D270, N297,
E318, K320, K322, P331 and P329 (nunbering according
to EU i ndex of Kabat, see below). Antibodies of
subclass 1gd, 1g& and 1gG3 usually show conpl enent
activation, Clq binding and C3 activation, whereas

| g&4 do not activate the conpl enentsystem do not bind
Clg and do not activate C3. Preferably the Fc part is

——r . Y
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anti bodi es" enconpassed by the present invention are
those in which the constant regi on has been nodified

w@prooglegmged fromthat of the original anti bodyP€BEP2008/010702

generate the properties according to the invention,

especially in regard to Clq.%jnding and/ or Fc receptor

(FcR) bi ndi ng. Such chinmeric anti bodies are al so

referred to as "cl ass-swi tched anti bodi es. hinmeric

arttnr hempe gntibedy dhainyiviltdiae cam@x%%sleéefdt%hggt% BUfYNA or
?&’ﬁ)l’ﬁlg %P%dn?iaﬁgn R a%e&mhﬁm%?%dhﬂ IxdATHARDbRRMIZAton
I'abl'e regions and DNA segment's encodi ng

|nnunoglobuI|n constant regions, Methods for producing

chidmeniransdgted rsarewith g pelvpdenyiativartianghsequenseothst nant

DNA and gene transfection techniques are well known in

Lr&t@ilq’lfetrestﬁ@@on Siteds).at T lef@n, S. L., et al., Proc.
Natl. Acad. Sci. USA 8 1 (1984) 6851 6855 US

5 202 238 and US 5, 204, 244.. The term."human

dheifbriony e COT TR LGP RATE R FR™ Reers IhrcRsla were
%@nerﬁf&ﬂmye]!’@ﬂtaﬂﬁmrygeﬂ@tsﬁ{tﬁksnd Al aRehbled 'willCRIYwhd¥@®mbinant
bee @VLIed to onprlse thetggR ofdan [ n%géobulln
greibipdt AILieEN GRS Y (anngetian She ArRuding fegnents e.g.
RABIMRNIniq kR EBR Wltkdin the raspett@letret@is. @H@deﬂ@ﬂéd nﬁcletc acid

mur i ne fted into the fr wor K . regi on
HWHC%WF%&VQI{% ReseaHEncintgniati 7 ebsl%tﬁrtf&&?tms larger

@ntifeshf:th ﬁ@t’ﬂ[ﬂ%ﬂﬁbre br afdd B plasniNatp#égarddoh rd888dnsformed
3- 327; and 4% ¥$ at Nat ure 314
@ﬁQ@S?JEBBS@?@3e QP A My ?fﬁigﬁﬁ)red CDRs correspond

to those representi ng sequences recogni zi ng the

ed above for chinmeric antibodies. Oher
Hf%2ed anti bodi es" enconpassed by the

present |nvent|on are those in which the constant

rSeqgidend pedlsculbiwenteghiniiqesonerk ugednasdiesdribgd dn CarrgnbBepte¢adnin Cell
tlﬁ@ltog?f(de@? @5ﬁ19ﬂcﬂ1%l ]@ntDzQijyMt Y ARS8 pBE Lﬁﬁﬁncot‘t Schwartz, J.

prop t1es accordj to .t he |nvent|on especially in
Biiﬁﬂblll‘%ﬂ" Wﬁlﬁ)’éﬁ” qrg» I|néoept or (FcR

blndlng The term "human anti body", as used herein, is

iBi§prode dintiodies Wﬁ@e@’téds&b gy e&nbiam Ctgtr‘dﬁffécahineofaﬂh@} respective

const ant reqgi.ons from e |

ARG ST Sbauperead efdihe MR PPN GFip HEK2S-P cels
\gEOWingno wispensiom es dﬂtsaltlheddfelttWte art (van Dijk, MA ,

and van de Wnkel, J.G, Curr. Opin. Chem Biol. 5

(ﬁggﬁéxﬁqga&?e@mnm'ﬁEK%Eﬁm syStefrAN al so be produced

|n transgenic animals (e mce) that are capable
on |j

lé t|on of pr%ggolg% a full re ert0|tre1 G

ShmsciieRUBPKt e SITBBUPETeRh > ipailfdiongef the Tespective
&ﬁﬁﬁgﬁﬁﬁ) pfasinideeqg Ieﬂ&nﬂlmgtt}mrl&dw;c ﬁde modifiegnisfagy clding dvewell as

erntl no [ -

A R IR RO 0T AR I 460y g
HibNd celist (ilbmthegnbwomcalgdngewlldhm 29ém§ere(ssgg Epeteip-Barr-Virus
PRy gty O o gt iy 1000 i
(lﬂﬁ%)L%%‘i%bB) @HygEade ll%ﬂccosveétl 94 fitgipt medium,
(&88&)) su%ﬁteﬂ&htedHummo%Mtxtaq@vergocms @b@aDcddse A on;fbed), 2 mM

B L, T P GGy o

JFUGENE? @l ransfectidd Reaant)(RochﬁMQli:@an) Bﬁ%ﬂefﬁ@ﬂ)&) wahesed in a

rgp l(? f%uﬁﬁm%ﬁgenft %#Btﬁo DNA 6%)61?@5@ ($ 1%0% A to 6 1).

tblfe t%

so avar | ion o
rﬂmmsoiwgre axpriessedi fzem( thsl gespgttpze @lasngids g1sing a molar ratio of
NG Xf"[%j CARE BkaviN&la@P¥ncdli smids of 1:1
Li ss, ﬁ?ﬂghdéﬂl Yor ?%%% Em§§§g6; and oef%er,
P., et al. . Innunol 147 (1991) 86-95). As al ready
ment i oned for chi meric and humani zed anti bodi es
according to the invention the term "human anti body"
as used herein also conprises such anti bodi es which
are nodlfled |n the constant reglon to generate the

o g, o o N a S o o
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means, such as anti bodies isolated froma host cell
such as a NSO or CHO cell or froman animal (e.g. a

WOorgwee3026hat i s transgeni c for human i nmunogl oRCII/EP2008/010702

genes or anti bodi es expressed using a reconbi nant
expression vector transfecteshinto a host cell. Such
reconbi nant human anti bodi es have vari abl e and
constant regions in a rearranged form The reconbi nant
Heupei modat) rdngiigefsoradedrodl: hy espectivety. idellentiedoeded ue dpe@ with L-
t \Y e o~ t .
THRLERhE Egﬂﬁﬂd L GHRog? kS| AR, T80 B%RiAq tibody
rces@imingagell ewlturp otlipesnagands mgehﬂrwtqdh@tom vshb’l 8 to 11 after
dRmisieesod % @%Iﬁﬂﬁlog;aﬁbﬁ‘taﬁg st&eéi‘ Y{Rpo@ e@@ﬁérhﬂ%f(}{ﬁlaﬁﬁg r\%ardmg

sequences nat yr al exist wthin the
ahe F%@&}blwrﬁxmeﬁ@ov ééémrmw gnnwnvgl@buh%@ e gaFERgP3 clls is

GORRIiR MeMaet, a0 eald Bidtb¢hnol. Blodnigdys (2008) 197(343) ,
variabl e region of a heavy chain (VH)) as used herein
denotes each of the pair of |light and heavy chains
which is involved directly in binding the antibody to

t ble h light and
oo e dn Bk £ ol 2 St ucture an

eachdomai n conprises four frarrevvork (FR) regions whose
Pagpeeific emtibodies vdseé yenangdr bedransiennéenefection bhithe respective

" en r|able i.ong" (or gonpl tarit
SNBSSl R aRL Bepb o BRI AN Py el o the
adapipomdhgsthght amdnhmdiﬁéd dightindhain) e uGbRsthea A BKROMF  system

(ORI RGN e AR AEMHcRamc Py ek a- cans

g trrvmtmdagme ghywihPén Suspersion klt]ne&gn arshalenflask @r in b agetetd dermenter

b betubnlize TRRRPAL A bty ohmedp e S Bpdi it Hien o

phiayofahe &ndri expleasiby plaspodd and 293cféoem| or fetrtén Qinwidtaggn). For 2 L

SRV oL S b RREA S S B0 D . i

@00 hileandiveabdtediat [D0epte B%Cwyﬁm &za/r dfebltlee celigivere'tratsfected

AEP ar R8Pt o6 ARkl oF e R b af Ao E i

m@dﬂo@h& wi€ts 500 gightogal f glasnaidt DN b jpgthDgencldéng the heavy or

bl
e S e
"eqlisolar fafioaimev)r 20' mbIOptFREM egl anal 208 fédiase feaid eojlémL).

STt TaBRGHEOR feb Ao R BR o EbA b o7 | e ing the
liearsy of loled fesmeiitacion.did padynadaitponsenihg ol dcrdtéd antibody was

Fopset o ERReenR abBhoieh Rere STt Ui g from the

Supdrnhtaatevehe kupsrhmanewisiBozebapdetoaéd.y, CDR3 of the
heavy chain is the region which contributes nost to
antigen binding. CDR and FR regi ons are determ ned
Frowimdetgrmimatie st andard definition of Kabat et al.,
Sequences of Proteins of Immnol ogical Interest, 5th

qqlle'prgﬂém é(ﬁlcmﬂ{tkﬁ oc-\f‘iquiﬁ%ﬁ 'anﬁ@&d@snﬁ]d dishiitddtuas d@lfermlx}ed by

al'th hesda, ‘const ant domai ns" 0
H?@rwgaog Reicaidemy HaD) 14 aéhf{ Oc Al ri*siige thfgmolar  extinction
icoufitiéad cdiul@ed loy: the Haksi Gif MBe @nidinadldiseasiye becodding to Pace,

e Rtk dleif Seeon L8088 nce of The const ant

region of their heavy chains, antibodies or

i mmunogl obul i ns are divided into the classes: The term
“bival ent, bispecific antibody" as used herein refers
to an anti body as descri bed above in which each of the
two pairs of heavy chain and light chain (HCLC) is
specifically binding to a different antigen, i.e. the
first heavy and the first |light chain (originating
froman anti body against a first antigen) are
speC|f|caIIy blndlng together to a flrst antlgen and
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nol ecul es at the same tinme. According to the
invention, the ratio of a desired bivalent, bispecific

W@ paop18d§1 conpared to undesired side products REHEPR2908/010702

i nproved by the replacenent of certain domains in only
one pair of heavy chain and-33ght chain (HCLC). Wile
the first of the two HCO LC pairs originates from an

anti body specifically binding to a first antigen and
iAntibeily cescanttiahldgtenmiimaiondd supdreatapsond of the two

HC/ LC pairs originates froman anti body specifically

Hihe diongeriteatinsefCatiboalidsi apanderivaticesi ia @llt @iltede bypdrhstants was

f ol | owi repl t:.- |i hai,n: | t of
288, R AGATRe A CpebBERE). o 0
tPeatein & Aghrose bamisnardAvhshied slaeeltiars il OBY-NIpIOA(50 ineddll Trys, pH 7.5,

I8 rhsnch o foRer RAOL Siieaniive ko> Glaror S foheppatant
@fetr§ appliedrtoi the Ei’yol&beﬁi Agﬁg«?ﬂ;!b&?&ﬁ ]lﬂtglc-:d’d@rrlgtnl?atg? Sitﬁ dgiSdNP40. After
T For A B LR o0t TR e Fv U OB Lo ppHtrafree:
@i filtedl @3RInIn VAntiéors adrtte avith DGANLSPRS-INH40atWiye Biithd).BgnL 2x

IO AT LS P08 e consLan, Rear SN0 mL 100

saMoNagitihe gy 0B dndcaltibpdbiwas elnged sy #ddigewb35 ul NuPAGE®

TH Htie Bufee fefogpt HaWheib Btle vanr Bt yoBpore

tSampléd _Elédlllc;itfg?\h_@erﬁ_rtd lh&&MYeiﬂ_&éd'l,rreqfec@walﬁmhﬂﬂﬁdsed folf] 10 min at
I I1 Ca | n to a st ant ) . .
Bt Coufsdicnati Sraonih e mnli o An e PR g GPAGEb Bi%ris sps-

PR f(imBadrbgendi (W QIOBS b uFRE dod ndAtredaded SDSIPAGE :addMES

i ght chai n . anti.hody specifjcall i.ndi o a
bl gt RybRGEBT AAIb LAY (iBRSE) i, dadiile] (Ratrdadh for
Rbdided 3DS-PAGENSt Béthindd WixhICddrhassieBliwad of CL wherein
sai d heavy chai n(of an antibody specifically binding

to a second antigen) contains a variable domain VL
iTihet @aderdfatdnaofartitoolivst andt detortives i@Lcdlngtwael sgpernatants was

S 11 anal . . h
oy SISy BIECHPSC UIEm R TS cel culture
SAPSTRAGDtscemitinEg 2njihodirs sindederiviatigespthgl binds te Fmotsn A were
fa Fﬁ&ﬁ&i hmpp\ﬁ%@l %&sy@tt@ﬁsql;orb@ﬁ{ZOO&dl@WnniﬁFﬁomml\sl KH2PO4, 100
al ternatives: rst alternative (see Fig. :
M o e, Rt B B ot Uil wih a0y Necl, 100
aalfotitiangrid,opH 1265 bnvwamdilent ERLCbH 0alsysterad Thy etuhed protein was
"knobs i Nt ovhel es" . t echnol i Chelsq.d ibed .i
SPRIRILHP I b Sortt RERL PREMEOE bR B8 standard
Rg@ywabatlyBervedns abtanddot ei n Eng 9 (1996) 617-621;
and Merchant, A'M, et al., Nat Biotechnol 16 (1998)
?\]hté'nt@ﬁv\%el&i_ghg gdr?gxic%}ﬁfri‘gl tglh eaerirtigbﬁireﬁoc{ddo ﬂeﬁ%tfvt%: 88 64l culture
, i pcreas e )
HEPLRBANHeAS a%qaaweéf%éﬁﬁé‘ﬁlé%sgﬁ%%s %&Y’agﬁﬁ?ﬂ%@jweu High
Bied GStie‘pﬁtaGid%l daonah 8i wel nheshitaf Etattsk(cmgha-l\s;vhe@l@rmhuas with 100
t t .hea ai can t he "knoby, [ ,
ot o e oAb 26, sabiurd ool Gl ihaEer> B
liPiiaohgea satabl pgiaek forhk hrt reeorndempestyriior altarmativey pvercnight at
be, ' : X I ot
2CapkE B By 3P g her i b R S, 2.050F Tween
WPBYE. Sigma)- 09y 1L/ wsll f & ditvtion serisoen HBAt(Sigma) @fhe respective
AQfBbBBcIHtaiRird 6B IcBItire shbeR@fants washdded @slvheW@Is@nd ihdibated
ffl rglt2 CH3 domai n and _sgéénd CH3 domai n ea nme at _an hed
ifoi E2rthRR 2 RICEPHEhiTe PREET AT (irpRAratung dieauglls were washe
hieteeveimmest wnech 200 iuboekll PBET dodrbbnsd antgbadyt waedetbsted fngth 100 pl
"knob-into-hol es"” technol ogy including further

stabilization by introduction of a disulfide bridge in
the CH3 domains (described in
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WO 96/ 027011, Ri dgway, J.B., et al., Protein Eng 9
(1996) 617-621; Merchant, A M, et al, Nature Biotech

wWQ@go0pa9a8) 677-681; and Atwell, S., et al., J.PGEHEP2008/010702

Biol. 270 (1997) 26-35) to pronote the formation of

the bival ent, bispecific antgbody. Thus in one aspect

of the invention said bivalent, bispecific antibody is
characterized in that the CH3 domain of one heavy

dHoab )2 <dkdy > PRDHBamovatian 0Af pg/ imd. a;stdwfrctibaal\nyibodh)afm kadhon a
rm%}otﬁérggaq%epwe“aqc o t?ﬁggrgmé_g%goéﬁd ocfe'teQ Wﬁﬁlantlbody was

en the an
Sedshied awasrthegsetimes with 2p@ stVtﬁllpﬁliﬁToftrel 'thhéwpaﬂ Wateciaon antibody

LR dRtecaldeny adcﬁﬁéﬁ’ ®¢i1Hd QLWTQ%H D¥REhRIafoh RE absorbance was
alteration i racterized in that: a) the

CH3
SrriBrRch Ry e lor SPeFiOBeE X8 TRt ePh A gth oF 405 nm
qréferenad wiveleagtharoe el CH3 domai n of one heavy chain
that neets the original interface of the CH3 domai n of
éhe otherﬁp avy chain within the bivalent, bispecific

?ebrbak/ln 1on

amno acid residue is replaced W th an
3 E chPERT YR80, B RS PSR W
qfrotohels Gerlﬂie:frmtrbodflesOVEEe hpplved t@I’EaPrDtWhIAE Seplmrose column (GE

BRSPS, S PR B P 25
cfo]ﬂrtw&d bl inlnaedhhhenelktm?hzytumha)fnthessmpler Aggregzﬁedl habtein was

sF]pae}raiﬁg %211 {Qr{ﬁ)lél (r)r?e?%l gfagﬁﬁif e}; 1zaeceé(c (ljl?lo?le r(fmatogr Egg@uperdex

@O0RIGE weh]nhcmret)hm PB8abre tivi ZObHMddlsfldmeaﬂﬁ(D bobly Na’l pH 6.0.
0_ac r.es eisre Iac

Mo e antifghal Sighe SR PRE artinte SR Bl Rofii pine e«

gﬂﬂﬂﬂHOREgAanaavﬂﬂyamtxmhﬂwthb cmﬁaﬁ@mbeomknhh&nséﬁmadand

omaj.n-W t His i, C uber ance. 't in.the .
e fel P e Pt B it BRIt e P Bl B RulsPent protein
Bh&]fyﬁtsahinyl &aalginaem llﬁ)araaeﬂzaltleﬂl dige IISI;aVSIh@-PAGEar giee exclusion

h hvo une is Felected fromthe group
& ﬁ%‘f‘%‘f’ﬁﬁg P 318 WERLOPRYY: phenyl al ani ne (F),
tyr05|ne (Y), tryptophan (W. Preferably said am no
gldue having a smaller side chain volune is
se ecte fromthe group conS|st|ng of al anine (A,
serine ( threonine (T), valine . I'n one aspect
Jther MPAGESh Fren-aposl exemo Ylﬁ@g%n o MR EREr caprpg o the
trhAghdfidth Ry Ghitanrtieh. by phkichRr,( 0% a3 @m%mapm}w rNdS\féﬁ‘@ Bis-

UBTFPRa LA BT 5 ked b PREe s AL & put RupRcee

fAartivaétant mumriog befferpadetigve) ed MOBS dhorvedwkd tghls) running buffer
R@%Q@&ion both CH3 domains are altered by the use of

resi dues R409D;, K370E (K409D) for knobs residues and
D399K; E357K for hol e residues described eg. in EP
Yombysalvize xelusionsheemmatogrannat i ve (see Figure 4): by

t he replacenent of one constant heavy chain domain CH3
@iz@e%ﬁd@&hrdiﬁﬂ%graﬁhﬁl for ddsaddteridihatican df the e%tgl‘@ﬁtlon and

stant omai n

BRSTRRE gt aanefesarapramedrne RSPy dkaggpy. Briety,
cﬂiatem Aqnmﬁ&d @htibbdieswwérerapphel tveaVysoblESKgelGARI0SWCEBumn in
IS0 a
3%% SF& é?a?ﬂ gé‘r}nigff K‘ﬁzﬁ%gbﬁg@g ?ﬁq 8 9 Jggﬁgpégr%zDHPLC 1100
|sg@m Qrg@4a Snpgdex RGO [cglagyn ($ﬁeHe%th§11rahtm 12i yRBScleai ) Dionex
APPEC By GEmP YT difikell NBrAIBRAY Yva§ NghdhtHRABLY GVB dbSorbance and
replaced can be of the lanbda (I') or kappa (K) type,
preferably the kappa (K) type. Thus one preferred
enbodi nent of the invention is a bivalent, bispecific
ant i body, conpri sing:
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a) the light chain and heavy chain of an anti body
specifically binding to a first antigen; and b) the

wo p@bosebri n and heavy chain of an anti body  PCT/EP2008/010702

specifically binding to a second antigen, wherein the
vari abl e domains VL and VH a3%- repl aced by each ot her,
and wherein the constant domains CL and CH are
repl aced by each other, and wherein optionally c) the
@rt3gritioni of pdak omeashBioRadcGeli Riltaattbnt fand@id HolrdPOL sfrved as a
theaifer heavy chain each nmeet at an interface which
conprises an original interface between the anti body

CH3 domai ns; wherein said interface is altered to
M%ﬁﬁéP%CtWtWor mation of the bivalent, bispecific
anti body, wherein the alteration is characterized in
mh@t tot@la)deglb&)sﬁlaﬁddms rbtoﬁ:rdé&ﬁfeh&ﬁi\tbboﬂhal Wad Sdetermined and

al t | t
GOREITREDYS SIfSBRRADY O R SFHsB S el ElAgt nPenys 190 g
Ipillhﬁkéﬂ aaebodiet er<CHilytosdatad ofith b@ nol/ Ne+Glsemidase Ba{PNGaseF,

Wr&ﬂdﬂ fRe18) W%?P@%/ﬁ(@?ﬁi ‘i;%f‘%'a‘?%‘;’/c f@ﬂ“é%ﬁh %Oata&é%tein

resi IS fino” aci resi

&oheangfafion pﬁ 8p é%aumg/ mb m«ilreubSﬁmélWe@étﬁé vietiIREC gn a Sephadex
I8t RERATGE H’HaItHéa@e)t e hﬁk@&fftﬁ@ ﬁesgécdve ﬁe%nqqgﬁt Eha@ifs was

one heavy chain S 1t| e jn cav
sieterminedihy Er%tl\élﬁmgﬁre ot Shdotion T faclot g antibody
h;eaM)% plharlefé afvibsted Witle 60Hg dMTHfm:E(Ff aﬁ&lGﬁOOthrM‘I@imyhdme-

d t hat h
P ploRice shBieRBen gt o M dalh o b4 $ERlesy gfthe reduced
dmea\gq e lightt drairsceasodetermeingd vat EGH8ISdamai @-Start Blite MBeystem
ng&% gnhqnggﬁﬁﬁg&go&ﬁglbody an amno acid residue is

an am no acid residue having a snaller
S|de chain.volune, thereby generating a cavity within

&ﬁg—ﬂ¥¥¥4ﬁ2¥¥gﬂgﬁigﬁé second CH3 donmain within which a

gm@tmb@mgrm@pwdeh o tt)fl(h gemem&tgd faa€iBodibs tee BVdlgdteif3 an ELISA
onal n ona or

aovta s 8 1 SRERsefuugf o OROE T by afcifc Sacdluar
doraiim of MG E-1Rrfcksidues bi462) coxoprsdimgnthemmauyl leiddr seqiemed and the
%.Ill-%y t§m<[-: “?Q&laﬁe@orngg of ?lﬂ?ﬁl?lﬂgn lICQ hIP é‘t?(?dd?nﬁlq 'B?'tﬁ]e S‘illaha chain

erding e taubiskern et ShalgEalie] ol B0 Ly fines 4 hn N-terminal
3213 @ﬁ*ébﬁ%d‘ixh Bfnd(ﬁ?g‘?gﬁlcﬁ%g '(If{iscﬁﬂ)l/wzﬁ%m%dbi)ﬁt@ﬁ‘ pcDNA3 vector

gg%%tf"eéafiltgﬂ"éieﬂéY ﬁ%?r%seiw PEKRS %ﬁifﬁ'@eﬁ EReptsin seqsmge of the
dGBt IR Elis-8BP | BED. 1sT|'gevehe irn SEQtIYENG: Rs StiepdWudlr éligh Bind
ég gp%kaag*h& 6pv(f ﬁ]ﬁmlcbr‘oflter ( EG%KEB%}ES %éeé%gc.)ﬁe WltF hlgb pt/well cell
|cukten¢tsuper)1@taan dorpeimmhﬂzle i@edR- H@DsSB?aﬁxaiqvn protfindesy night
aﬂ&ﬁé%h%d tﬁ%@%ﬂﬁ&%ltl?%d pIWeil %BS”) @%l T@eenf('P@@Taﬁgma)

t oxi rra, Vviruses,

@bmsergt% 190 L/ welbplia dalution semesiof tb@ Fwe%trvs aatibpdeand as a
P&tkdenvhRNdEPERICEA RY 4tibdd9 e PBS (SiBfhaP HNEBRE MW BSIE Bfraction

V, Roche) was added to the wells and incubated for 1-2 h on a microtiterplate
shaker at room temperature. For the dilution series either the same amount of
purified antibody as a reference or supernatants from transient transfection in
HEK293E (HEK293F) normalized by Sandwich-IgG-ELISA for the same antibody
concentration were applied to the wells. The wells were washed three times with 200
uL/well PBST and bound antibody was detected with 100 pL/well
F(ab‘)2<hFcy>POD (Dianova) at 0.1 pg/mL as detection antibody for 1-2 h on a
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Non- m crobi al exogenous (non-self) antigens can
i ncl ude pollen, egg white, and proteins from

WO pe9pep2ant ed ti ssues and organs or on the surPGEEHEP29P8/010702

transfused bl ood cells. Preferably the antigen is
selected fromthe group consssting of cytokines,

cell surface proteins, enzynes and receptors cytokines,
cell surface proteins, enzynes and receptors. Tunor
aniciqgizerplaae shilkeose @om genpeahat. Binbopnd stetdcadn bantibbidy was

ﬁ]a?ﬁed\q—‘%)J thre@qirggs%eﬂ? 28(?I Piﬂ»%u%*ﬁs‘r%% @k bgHE@ rdefé? 1$1§ antibody

I gens can sone

oels | detested tyeadsditiory of A0 Hbrm&TS/UnESDEtPﬁanIIQH @é@bsorbm was

?)'eﬁoﬁﬁjed 6 a TR BIRSE Sﬁéc@roﬁ{gtérgﬁ B$ndalsRenfRdvdl o 8F 405 nm
esult froma tunor EeC|f|C nmut ati on. More comrion are

éfﬂf?fﬁ’é‘r?sw%"ﬁlﬁf‘g‘é‘r‘@ ented by tunmor cells and nornal
cells, and they are called tunor-associ ated anti gens
(IGRAR ECD\Biadgr®i ¢ T | ynphocytes that recogni zed these
EBThﬁdhﬁQ Bﬁfhigynélﬁteahhﬁbb@reﬁﬁsﬁdrﬂ% I¢® 1R BOD washlbsinvedtipated by
they proliferate or netast r.anti
PO e BaRreabaner FHRCORRoH O s HumRgh [ fpEHealthcare
fmrlsslceaqaérp,ks Uppsild, macéﬁ)e@l&eﬂw t.'orlalﬂﬁr\hffy ﬁﬂzaﬁﬁéﬁgﬁt@ &Yoat-Anti-
W e gnrz cell.s. In one rre

o e S G O anbodini we o Py eﬁpna%ﬁl\é%ﬁélp via
(airhﬁéto e Sfﬁflpfhderﬂaﬁdngeﬂihe aritDodes agalhhembharﬁtcemw ECD-Fc

S gohind P BBl SESELER b BAGS {8k BT

twmdo bbsaroemeeam %nmx,fzrsr(stlcammwrmg(@wsysm or iPhouse
h_the bi Ient bi speci fi c anti body eci fjcal,
@igd} gvasap qduﬁ%rvaamurg%enﬁrﬁlq% i sqlitiop, cApriagon was

arta&tsﬁ@awdmatmn OeBCLEiR] e?h&@ 0P80 §eebndl tbfﬁhﬁ{iiﬁese ﬂis&&ﬁlﬂﬁm was
a e .same funo pecr ic pro n.anot her
pressared A0y vearbiogi AP aheafafmffh’té‘%émﬂjsr for el migntes
gfﬁlu’ésrl'asféﬁﬂmﬁf@gﬁggrﬁ |1§le[l%ngntuﬂr Whhdilg trﬁtﬁd@l Dakast low loadmg
i specific antjbody s cr |c y s to

é‘ﬁf‘?lﬂ’eﬁn%r?apft“ﬁ’é‘go]leﬁ?ér ea:trqts)%leéemonarﬂ rrgefﬁjﬂflé ECD
®iftdingRval -dBedihed. Wh% cor@E@ da@ %liffetrrt@r‘l'ds}(ﬁ'eré Subtracted
gﬁfther referred enbodi nent one o g %ﬁp ﬂrfferep

M §eHe (%W@tfoéﬁﬂr%‘é@é‘n Sé(ﬁtlep’glé‘rﬁ‘)m“f PeRT or noise
Rignal edductibh SBREb el m@mme@%rs BBfivhieCHMrkivnbi.NdSwhPused for
is a tupor antigen a ant.i - cancer

ot he s a
eub@flaﬂ%%ngqrswn&sanél w?%fronaof{aﬁ#eyﬁ% Higheds). As
used herein, specrfrcally bi ndi ng" or "binds
S refers to an anti body specifically
ﬁﬁﬁgkiagﬂﬁf%%ﬁﬁﬁ Preferably the binding affinity of
t he anti body specrfrcally binding this anti en i s of
Kibevizindimgoproperties mb|tha gomerat@dmntlgedgs wefe €tr mjtd iy an ELISA
?Es%g%aph}ﬂ %ﬂ%ﬁlﬂ/% p I‘Qaﬂ-lﬁeprg{eu]—@R%@ %kc{njrs)opoxl M€ 6ake Falcon

finit det erm ned

oty tygens; ‘é‘ﬁ%?a?f&m@ic%l ITRGroAk & o ageé Jegge é@aéér vith el 091 s hotg/mL
eSS HiBsdANGP TR{REED IS§<teth}, carliig-fr&) fih Pesrﬁtnopa at room

SHBBFT e BF P BIPE Phd Gonl TLUELP WP WEPPATRee Tmes with 300y
é’fﬁSG‘C{OﬂﬁhTw,eexew)tamddaldrﬂdeé Mnh’ﬂi]@tpl R2o#cBsAl 6,16 Eweend for 30 min
%‘Pﬂa&ﬁ téﬁ%ex%ﬁ?re%r ﬁuﬁ'bg‘eg@ef? gh%hﬁeﬁ%ﬁ% t?xHEJ‘wFlP 3"(‘)6}11”PBST 100

ahdwel] of cedilation serisdofpariSed rﬁaﬁNGé@@ sYediH/CE- %Hrleeichange
dhBBoG) ks atreiedrie alnl ARNEIPTIS! &ftiboAPdn FBS (Sigma) were

frc cha ge har e |st| An epitope is
@Qgr% 0 dhe Ayl g gleﬁg\f e fors L {fp QR B}lc%‘i‘t‘%ﬁlafeoéwef ah room
eenperatureTHdivelR Ve washedrthide aidiyesivitls 300l PBST (0,2% Tween 20)
specifically bind an antigen when it preferentially
recognizes its target antigen in a conplex m xture of
protei ns and/ or macronol ecul es. An further enbodi nent
of the invention is a nmethod for the preparation of a
bi val ent, bispecific antibody according to the
|nvent|on conprrsrng a) transfornrng a host ceII mrth

e o o
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heavy chain of an anti body specifically binding to a
first antigen, and -vectors conprising nucleic acid

worioeosi2es encodi ng the |ight chain and heavy PC¢HEP200$/010702

an anti body specifically binding to a second anti gen,
wherein the vari abl e domai ns3pdL and VH are repl aced by
each other, and, wherein the constant donmains CL and

CH are replaced by each other; b) culturing the host

aad Ibdmmd@rntrborl;d iwds atesectddatvithl 100wls'well ek ug/rolf F@hi)d<hk>POD

Z(l))lo Mbg)’ marf?(% Eﬁ“/vse?lc@ Y gfg/rﬂg Ffa%" <fi‘ﬁ&>@% \xommuno

eCUEXt F'om sal here'are
vescam;h}: ie 280 diShg 01l e Tweght20cinarte BHY htWvTwedmich a@fdetectlon

%ﬂhgoﬁmfdxb‘?qé/ oﬁpgcanidrsade}madal Mdi&t9at %(ﬁnfﬂe ra‘rllﬁllté wbound

ther vectors encodi ng the t ch
Jetegijor Hﬁ?"ho‘i)f wag washed: awsy dresfaey W&Li 1%39 a]i‘ W@SF oa“él the
$oaadddasdtione rzlntlﬁb&y Qfast Hetetra® Wecddditton Sofe @D JilNAB T8 well.

ective | chai n_and ther of t
FERERu o E5arfas na® Pechuted bR EG9Y TRy Spectrometer at a
Ioasswremennwavel adgtleo 5 nve (refdrboet wavelength 492 eypa) at i on
of a bivalent, bispecific antibody according to
t hei nvention, only one first vector encoding the |ight
chain and heavy chain of the antibody specifically

[Nalel to.a ki ntigen and only one second vector
a%‘i@%f%“}%ﬁ%g fdl‘%(?](:mghal n and heavy chain of the
anti body specifically binding to a second antigen can
Bindisg abf fthe gémearted @ntibodjet trehtmnsh ANGPT2 Free alsoviomestigated by
esﬂctgnép@ﬁgrggn %JH?mHé’e uglgg tEFA@(r)ﬁ_FaffHO' SllgtrﬁfneBp%GE Ilj%ealiihcare
ant| bodr es compri si I he correspondi ng hos
déddcEnoesdeB, Idppsiiat |Swedert)h Briefly,| fowa@"nWhasassrmemﬁg@ht<hIgG—
%§$ li))%?}y onai ggtlﬂ) esa\pgre 1%1%9(\)/bqlr1ierclgol§ Q'éi\/l%rgr (,q'ﬁ fvfaoéﬁune

abd*cC ur e, -a first nuc
s:eqpllmg:ﬁ)rqnmedtangntdfehé agthinodzd'saagmmif hamaaml‘ﬂ@lﬂﬂg/ Binding was

el Igcall-ll%s Buﬁ'dr K/ISH[ BE! 98N mM ‘ri\la%ﬁcgpﬁis%.Tween

ucals aci d seque e en o I'ng € heavy chain said
a0t phoﬁy) splelmldrl widhowt HimM Q2+023°G. |Htmﬁed_nANgfeHT2 Ha (R&D
P& oty SR S 1o 18 e, Gnishlig A otution.
ausbodiion wksemeasnretdwley ara AN 2 - 1nij i n o Bi mirdxbesaﬂissdd_atiosl was

\bﬁ%s%%ﬁ Hia Sfél(l’)lﬁ Stgarl'lfls ltghr ﬁ%ew%ﬁ}g}-l‘#ggm eg Po I3, SVIHIHUQFS agéi x KD
b'ylutemasoasnsiaaadt usireny |l : lchaalgmtdobmdmg:iﬂodekaﬂﬂhe-ta Hemm)génity of

i d se uence .en 1n v
e R PL R PSRN RS 1 RN riE bR KD Blud A€ thus
\whndyr eianive lammmombNegdmawynuh]adaua (:EogTﬂD|ulffei\/HmV&S) rqud: suidgchcted
3 L he V eL(I:uZ\p%;efgﬁ ggﬁe%}boﬁ;gc:)fn S d&%fnr}a}nsn(rlrrl%t lbgsceglae rlftt zhnd Igor noise
csrgnsl mﬁuctloghBlaCM| 1@ fsalnatiin SAfthret hﬁ'BlOBrde).dl wentsed for

t he fnvention st._ce - tors

GAlsPF of ROSHEEEy Ava. By (R o B OURLAS: PepredST ! gy
chain and heavy chain of an antlbody specifically
Anhitbitign 6OhANIGRTEX biadinigge Tie-2ELCD (KdS8Aprs conpri si ng
nucl eic acid nol ecul es encoding the light chain and

a 0 b [ t -
glg)c\éér/?a (‘tH a%llﬂ’}{l S V\ﬁ%ﬂﬁ ?%tll%)cﬁgs (fr?t!el' cre kvﬂg @%2&1%38% the
afo]daowmglEMSaﬁ “tay setaqh Totettest warp;tr&mraecé ion A8devalomsdratiter plates

n | e C .
‘{Rﬁa oe%?)ag:j% 8at%| glﬁtl@egtji %@’e% % ﬁfc?lsnlacek%lg{n %t'é]') Iplates were
Mmhed éltmga;) wah \PeB(StF o rAt ctbﬂbcglsnmg, eplata&Wetecccamddwith 0.5 pg/ml
£enc chai ve§

ino etﬁlél ao(%l‘}(c el c gﬁrf?bl(ga?u eggrggdl ng t;{% leﬁSt 7y hours
chaln of an antlbody
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specifically binding to a first antigen, and b) a
vector conprising a nucleic acid nol ecul e encodi ng the

wo c@bosebri N and a vector conprising a nucl ei CPEGUEP2008/010702

nol ecul e encodi ng the heavy chain, of an anti body
specifically binding to a ses®nd antigen, wherein the
vari abl e donmains VL and VH are replaced by each ot her,

BT g e HE SR efockad PP Y SBREBtE YRt (b P 20 Jeen-20

|aHHeI%| BSlAl(E’t{o@h@qmﬁgﬁtbs'tltﬂmmmﬂlef[ﬂ)amryldl Dilutions of purified

BRORPGR 10 DS e | e B8 heE GO ek RRANCPT2 (RED

M@fﬁg Umm Caf\NoU 62N AN )Eob 0 i TR, &ﬁertwbd%hidg\heﬂihbttﬂfb of9.Rug/ml

% oced AN IOt bt BAMAGT N T S etk and 4idgoa diluted

|sﬁ@§thv1@ﬂﬁHRP£(R6@l€@Dldfgﬁ@itlc¥ GassiebB It wda;ms@moomwas added
further glnent t he |nveﬁ%£on is a ng dr 8

f9re 1t he S’ﬁ[fﬁ elpfthey plafes avere Weshigb @ Gmep et pBST. Flates were
e@aél@&demtﬁet@leshw ?%bedSABTS %ageﬁt t(necmabiagﬁbstﬁs GmbH, DE,
there@futlc ive anp i vale

B ERRIOA560 AR oy FE AT THEPD iRt R Aberbance was

%%ﬁghEQQQMQhQnaCId or nucleic acid nolecule", as used
herein, is intended to include DNA nolecules and RNA

nol ecul es. A nucleic acid nol ecul e may be

si ngl e-stranded or doubl e-stranded, but preferably is
doubl e- stranded DNA. As used herei n, the expressions

MG PTS-VBGH briddingELIsand "cell culture" are used
i nt erchangeably and al | such deS|gnat|ons i ncl ude

en Thus, .t he rds sfor
R e e abartity 65 e cen e P dt pod 8 as evalupted in an
&MBA; Wbsayirvdth dafmobdiked ffen&éﬂgolmWGMGHIles qgafedl (R&Dt Bstems)

PSR 65 ebin (B SRR fbbpeousy

Cﬂ)léﬁnﬂ 61s§€d1ﬁ@ﬁitﬂicﬂy%nly@ﬂb‘@d&ﬁhtlm;&k lableg0 b‘h‘ﬁi dimnltaneously

R gndnCPEE o i Bridee e oo grarTy ™ PR PoPAsRecife

C‘ﬁﬂahdz&ﬂe Ig@ﬂahﬁﬁddleWEdSLﬂd dicﬁtben@tpaldle&ifgdﬂ@hltﬁlﬁ&auallyé)mdmg to

A ero NP Eh For i Falian PABPRFEF FpPUEReed gpicotite

plaasivere edatéd waei QO(S/meEC}Jg?‘ﬁrﬁL &éddﬂnblﬁirﬁ Hmh@ﬁtVlKeFiéS (R&D

If cells out. form dable cell wall rrie
é%gamé%‘"h%é‘{ e p at rqqm fepperatuge, of QV"J&W tey (’ ‘Hé e yells were

Ryashdiethedd ey with @smhalsmmepb Mintead Qoﬁaﬂﬁélblbelﬁédasslth 200 pl 2%

|be b ., and van der Eb,
b sdy Tsth 2305 Mhamingig oo oeratist HEH Haidhgaty ypshed
ithiel @ﬂh&@lvﬂﬂl B¢ PBST. o0 hiywell @ha@ﬂubyn ebrast b ﬁHdl Ieibpecific

nuc| eof ecti on, ucI ar. i nje by pr pl a
FQY 35, sethedis lvfﬁﬁ SRgmpy s adedbichhe agefy and
Whdubated dE @'hrbrﬁh”ﬁ’itﬁi’ﬁﬁé lat@ﬁiaket\/ﬁ|rboﬁ%ﬁip@th@ﬁﬂeomﬁe akls were

et Bite (8RR @%?ﬁﬁéﬁj Pl sgsncpsh il antibody was

deheered b'? ad&m(ﬁ{ oﬁ'l(i)O RNAS. 1P ﬁ&&ZK)Aﬁ¢P®23-1114R&D Systems) in
Recog% f roductlon of antib

#h2n v P6Shadk Thren e peich HOW BRsLI0r2% Havesp20) and

%dndeﬂccpmgdvasf Bdte R&BNUHE100 m 0*56 ug/eli eWNGRTZ B AL Biotin
Protein Ex |f 17 (1999)

es
wa5bobs (badSeb, RED Syfter] fopylo et T8 rtempgfatyre. §/nbound

Qﬂ!&gﬁén arftibod§avas K@ddﬁé’fﬁi’waﬁﬂh thrb®timeBbOUL PBBDI(0,2d6Tween 20)
(2000)

Apg r‘i’é’l“ﬁf]{taﬂ‘élbf’g)f wahdrigctad b«la@éeyons%ld@gd 00PN trepsayidig-POD
US 6, 331, 415 and US 4, 816,567. As used herein,
"expression" refers to the process by which a nucleic
acid is transcribed into nRNA and/or to the process by
whi ch the transcribed nRNA (also referred to as
transcript) is subsequently being translated into

pepti des, polypeptides or protelns The transcrlpts

o o o Y
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genom c DNA, expression in a eukaryotic cell may
i nclude splicing of the nRNA. A "vector" is a nucleic

wa@ediod/osmbecul e, in particular self-replicati ngpCTAPINS/010702

transfers an inserted nucleic acid nolecule into
and/ or between host cells. By termincl udes vectors
that function primarily for insertion of DNA or RNA

t | h | | K .
L&yﬁg@s&ﬁeﬁl%r)mgeeitgﬁr&o ohi Gl ﬁ%ﬁ%#ﬁﬁ%‘iqlb‘%w biosking
fbﬁﬁéﬂt fGt II?Qt Q?ox@%nﬂfcrﬁ%t Im/ue&pste@&mammvmmt@,ngm was

uncti on or ranscri I Oon_an I on
A G e A R OO G R Wepp At bound
@H‘Eﬁ‘atﬁ\h@ﬁ PO Qf)n)hgﬁefwikcﬁbﬁﬂédaﬁy d&&l‘ﬁbhbﬁfj 10@\l’].1L ABTS/well

expression vector” is a nucleot,t,:(%:Q :$
Deterpunzian phibsorangp pad aﬁrf%rtnée%%@ FY, RggTometer at a

Méﬂﬁ@fn‘eﬁ?@a thH SNRSHE Creledbrte AvaPalby@BADD @én) (RiLure 20).
"expression system usually refers to a suitable host

cell conmprised of an expression vector that can

Bidrotd H8ay @ Jet&dt dinduldeebuebindingrofddipenifio motibiediesTteVEGF and

Bhﬁgﬁﬁft’ bi specific anti bodi es according to the
' on are preferably produced by reconblnant

means. Such nmethods are widely known in the sta

ﬁm @rdert toafvdthen ieprioberats theedata efsqm dhebsidging %Irlér%aafry erlcileonal

Qg aé'sbﬁml&}fedcﬁs!uggs sWlR [SahsG H&Bhaﬂlc%ot!eéﬁﬂ(ﬂ’@gyofm tahBiacore
anthod%Hpoléteptl and u uallglgurlflcat
P t

AP msstEute abramh By | pndiagy & pEEGFofd ANGPT2
QWr&ﬁlglt@rthe W@lfdvﬁhg p@@ﬂod@l B’at‘eodbﬂ:gadal}gbd uaing the 8190 software

are |nse d
SR ieE ANCERONE <ophE] SRl ARl et bh-1700 RU via o
Wenfabhn’adlhadyadﬁempﬂlsaﬁb p}Sdskércgrothegm NQkaﬁ%ﬁODcthat was

E@%&o th% nd b%@l@g Q'Fal Arﬁmc feS(BsA- fred)2HBSOG Ibuffer served as

cells éeast

Euging lxséfer,sactlamprt Was dape @Mymt%rer%fc%Q S fifgrnPteﬂeHls Ab
BRI Fed EHPRIFAANABLPwab Blilledaht @upling bajferTNaAb) p&alzlefntc, =30

bi f bod t
DG A R e b
naligdh itfes ol n iRl wese with a

t t .
ééﬂfeerélﬁﬁaggﬂ tog %Q 3 1\? gétu?eeci ‘)}E P%r Pe(iﬁq QNa0N 'ets a g WO(SH‘E_@ LlL/ min

ar nu el Cc acl

pilluteeil wgh mymgtgahdﬁerrd+tlemgﬁmqu%&A Sutseausingdy, blspeaﬁc antibody
IE@ ﬁ 7 8d EEPVEGFQGASLH%&H&Q{W haﬁﬁh\ﬁoar\ﬂth rhVEGE.

nown in the art. See

For thlé:enlﬁeel?rﬁpqu hstotibpSY et BpindaiIA &Ef% Pb@ﬁow’ef ShEriin and
PL@Jnlc&hmgmaadroNMynMnaﬂﬁ@awaf}f:mndﬂegvob(fﬂsﬂe 119g/ML BSA and

re on,i.n,.NSO cel | descr
N
Bastess ,Cdt.-No, 203-VA) .in FlSO+dL005 B 0evigTwed2020Gmjng buffer + 1
261- 27,

R % 193A E@%r‘f%u‘f%‘f S%Wﬁ'agﬂd 3/13@%%%%&@%8 tlé’(yn 6£:180-150 nM.
@rsemmrg)mtlmamaa@r,ed@@ﬁmlﬁ@ tinge ér%%)crerbBegeByraeopar?éu fone at a
I?lovw 8? 5@ _y_L/mF Qth i\iﬁtﬂo mM @ycns H 210SHhBH 6A88ime of 60 sec.

Carter,

L%Asegram%‘gg)‘: copgHed; »igg ‘i e é%renﬁmg <§?nt51§ reference:
\bmdhﬁ'gltffoblspd\éﬁidﬁ edsbotly4and IRV EGF 7to8 Zaptévrep mefl@utee BentaHisAb).

té{!mrlgefgé lfaC?'rER ﬁ?a?é %ﬂe&s%ﬁé § n}héglhs%](izlg %née?ltrqggﬁ: kpPEL sBeme of

Ghie Biagotensbaygyst®ivn( ibFy@)re er%BSfergmnhﬁyWSG leberegted using the usual
d

cisible refercing TEMRRYL re LR Bintifl OF PRpLiC o Jd RORGE 1o

for exanple, include a pronoter, optionally an

oper at or sequence, and a ri bosone binding site.

Eukaryotic cells are known to utilize pronoters,

enhancers and pol yadenyl ation signals. Nucleic acid is

"operably linked" when it is placed into a functiona

rel ationship with another nucleic acid sequence. For

exanple DNA for a presequence or secretory Ieader S

o o - A IA [
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contiguous. Linking is acconplished by ligation at
convenient restriction sites. |If such sites do not

W@00908026he synt hetic ol i gonucl eoti de adapt or SPGF/EP2008/010702

i nkers are used in accordance with conventiona

practice. The bivalent, bispgrific antibodies are

sui tably separated fromthe cul ture nedi um by
conventional i nmunogl obulin purification procedures
sapthramoldcale Recaaiiisab .pBletlsi for 2adephavaseneasured with thVEGF

s te chromat ography, gel el ectrophoresis,
gxg%géx gggé ‘affinity chromat ography. DNA and RNA

encodln t he nonocl onal antibodies are readily
E&Qm@kﬁg.and sequenced usi ng conventional procedures.

-ﬁi‘gdlmﬁkéﬁ' 516§| Sriffi@fiof 8hY ShAacterif®ieh ©F nnospéchfidbiralent

isolated, th [ rted
SAgrodt %fﬁ%é%t SherBinght O TEAL VEandraLeisrep e by cach
loblsdr, £l Wisersinathe asnskidf d38Risalll snd CHO aeetephicedby each other

| o lls t |
TR B A 2P L PR,
reconb|nant nnnoclonal anti bodies in the host ceIIs.
KxamplealA d sequence variants (or nutants) of the
bi val ent, bispecific antibody are prepared by

Imme@ WE tﬁwe)@@&gi@arplmciaw ﬁl@tmgﬁosﬁbéﬁgﬂﬁvdléﬁtkmm> VL-
antj hod cl eoti de synthesis. Such

nodih-EhL& %Sﬁn%'eocg'erfor med, however, only in a

very Iinited range, e.g. as descri bed above. For
@mmpd;m:ncésl'fer ahechdaive ahd dight daimedrisble domiihe ofithewsonospecific,

1v en?nlen%uﬂqth ?0@0&@3%%? h Sh%c%ﬁﬁo%“ Q@G?SH%J] ewld-g@i/qL CH1
an npr ove t
@Kcltahee rae@bn@y na udlpgodl@ctesmtwcp rl@tdet rseq;teaEﬁSI dwng?d in_ this

gﬁ&h lﬁgeg&leclié;it%l@crl] R%&gdﬁgm&ttt@;<1(zirflgRBO!E)Il\xltli!sggv%e%WrEﬁhl%S(SEQ ID
ek it At HPURh B ICER? anodRbf g (P 1ol dgpfasmid
qfsgmdpm{dugsm&em)‘ odésbribed irh&v@ppesrdesh3s) andshe heavysand light
er st oo ons can
SPOBARTE datRapR T ek BOR HERRPT R SGrRas aps 117
of the invention. Sequence Listing SECLID NO 1 amino
dihiecgese gegmeds olﬁcqpiurllgaltheyﬁéSRlR;FaanO@h Adaychpqueseeylight chain
3’:3%@516 FRdif (W) a%]damhnl%rﬂal 3 g%g %ﬁc&aﬂi cWhitshtt ¥MBain (CL)

1R> anti bod amno a

id

Sesgevesd axd fupgd tﬁémg -eihefth e of fhgrhumpgan v1 ﬁeaVY chain
\éhnéfhylt%or%hs QKH@%HZ?@HBEM Dmeié(ﬁh ; fd}ﬁthh ct1ve fusion
chai n do ace chain
Froteitn ahiog e, T, et Rear W 1band Sl eqaden ) TErdha cL
| dogttingc vad gerd:ﬁertad by @ene SHhésB i ls4deamedo<m tR> HC* (Heavy

t LC*) of <IG-1R>
3§%®Eﬁg§£§§4f excﬁgﬁgéegﬂg“§3%§ m%ereln the 1ight
chain domain VL is replaced by the heavy chai n domai n
Ve geng sagmentsgifer EieaiAGHINE] ﬁn@aoclyS leady seadnesy haqwy chain
RERYMe doRhdin val dhdChle hah&h lyYP-NGy ShaAiddastast domains (CH1)

sequence , of ect tavi |n bi
e ieRed 45 l(n penRiLe alggﬁlhedgﬁseélv%fa saperye Fusion
Feoetis ecpuitingefrofn thd dxdhypge Afidilopnd aili ﬂoﬁlaﬁﬁl\@'ﬂﬁi} and CH1

tlbod heav n C

PR e SRRk Avop R Sybie 8 BeB L e PR Light
cﬁimllm) $EE§52IIDN@ 48nghe falloweng! sequence of t he heavy
chai n* (HC*) of <ANGPT2> VL-VH CL-CHl exchange
anti body, wherein the heavy chain domain VH s
replaced by the light chain domain VL, and the heavy
chain domain CH is replaced by
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the light chain domain CL. SEQ ID NO 9 ami no acid
sequence of the Iight chain* (LC*) of <ANGPT2>

WO/RM0WBBIZEL CHL exchange anti body, wherein the |PGHEP2008/010702

chain domain VL is replaced by the heavy chain domain

VH, and the light chain donmagn-CL is replaced by the
heavy chain domain CH . SEQ ID NO 10 am no acid

sequence of CH3 domai n (Knobs) with a T366W exchange .
fRigureise andh Rignere kérebow i ntscheneitiesvitwe cdfnteopiotSEQeiede of the

ML 881 s 4RULRE R OB N R AT 2 0. tigh

cheinfiol ogy SEQ I D NO 12 amino acid sequence of WI I d
type <VEG-> anti body heavy chain SEQ ID NO 13 and 14

qﬁkﬁ@foﬁé&v&g&ﬁgP&Bé‘&w@%xﬂi‘bisﬂ)nt%@%r§¥§@ﬁ%ﬂ@ﬂ&dcﬁ@&¥ l'i ght
chain with and wthout 1eaderSEQ ID NO 15 am no acid

VEApetEf ol LR a0 AT, BZdY'C;%e?fei 7 the heavy

chain domain VH is replaced by the Iight chain domain
MeptoanEW(Mé -ple@HCEhEGR-1Roisaam eEpttession rpdnzideelgbyort trensient

h
LB HOETAS PRSI GAL 8B caset
avittHaMyeIntren 4)in H3K293 éEBNAY lsellsion dersstable expriession in CHO cells.
technology SEQ ID NO 16 am no acid sequence of wld

BeRde HEGETE- B HOMMphRAYH cEhatdthisMeeloticontafie: CH3
domai n carries an am no acid sequence with a T366W

( Knob ch use in th hol e .

tedvinanin gy TaRities Riam T Whdror Ut Wisiafad SsPicign of this

ipbmuryd ehBicoli@nd ( HC*) of <ANGPT2> VL- VH/ CL- CH1

exchange anti body, wherein the heavy chain domain VH

| b t he

éa{/ggc tg%rﬁa}!}ﬁléi Eﬁ)@ép é‘gg ’gke:{ﬁE Fmght chai n

drralnCLV\/lth an addltlonal Hd/f:nlnsertlon SsE ﬁ)
tyapsgiptiRn Heit of b céhEe Kot HGiegane ghcommrgpad o) the following

(eleﬁe)lt@f <ANGPT2> VL- VH CL- CH1 exchange anti body,

vvherei n the light chain domain VL is replaced by the

cha n.donai.n d the,light chain donmain CL

|s r ‘é%fé&d re“‘i‘ﬁ“’%ﬂsﬁﬁbh% nddonal n CH with an

addi t| onal G ycin insertion. Description of the

Fiteginesedpigieedy entBmlerand profiagenfeornthe ygnam cytamegalpyigus,

occurring whol e anti body specific for one antigen with

LBl RATSY tAE IRESHY X séfifénkd,ght chai n which conprise
vari abl e 'and constant domains in a typical order.

%rez ch tlcn{f re of atglvalent bi specific
aft; Boggns %ts N }g"h‘)‘a‘t‘ ARG hai n and heavy
chain of an anti body specifically binding to a first

antingaumoghrbailib lightehain gjpnal sérpiencand heavy chain of an
antibody specifically binding to a second anti gen,

%ﬁh ah%@ﬁ%ﬂ?%ﬁum *NPaflerftBdin g’i ﬁ{sﬁ)nr@fpﬂh@ gﬁine}?}?/light

eac er wher el n he COI’]St ant onal ns
& @nr‘@mabl@e‘épwn dn adnidhe, hymayp kapps- @ﬁe%m éomﬁt@m@mam
QCLRfRbY 8 et 5 -dhdsiTeké Bt domaidsTde heMAaR i Head) clin toisstant

b Elngs, ChaRgyY "o " of an antiboy

- a 3’ untranslated region with a polyadenylation signal sequence, and

- the unique restriction site SgrAl at the 3’-end.



10

15

20

25

to a first antigen; and b) the |ight chain and heavy
chain of an anti body specifically binding to a second

WwW@ipgens1t wherei n the vari abl e domai ns VL and RET/BEP®08/010702

repl aced by each other, and wherein the constant

domains CL and CH are repl-aed by each other, and

wherein the CH3 domai ns of both heavy chains are

altered by the knobs-into-holes technology . Figure 4

S phatniid nfapgifitiee sTGE 1B R tentpressiosprectiof W edt-pbiediAC*-1GF-
[ SINGQ s t=h j i V. ' * :

ARTPRISHS Fitherrl Ty bl ERELLERE o FRANCETERT LR Rcfuding

signelseqiangpt is ghyan in ﬁg@ IRPYQY3-chai n of an anti body

specifically binding to a second antigen, wherein the

WatioapwosppaidiscMicank VH are repl aced by each ot her,
and wherein the constant domains CL and CH are

| ac t ~nahd wherein ane, of .1 he -
E%E aﬁtgv %a@e@&gh%ﬁ&ﬁafsn AN cHPTSPBolb }?Slﬁlé(}aveyg‘ cfo%; fransient
espresydracéc bY.-EHChSIFhexteagy <¢GEIR>dbighl khaaf LGncDNA
togfan%eﬁeeg( &g{fc?rﬁ %& tﬁr? Heh ENRL-The iR P@@Z%S(E'B?@l)a{eﬁgor for
by° a cons]t)_an. Fght  ¢hai n domal n . Figure 5 Proteln
S@W@@SS@%%P& cdlse heavy chain* <l GF-1R> HC of the
<I GF- 1R> VL-VH CL- CHl exchange anti body Figure 6

Begtiet SEPUERSECSE i6H cdsfetre thighéct6hantdinssl G- 1R>
LC* of the <I G- 1R> VL-VH CL-CHl exchange anti body

Fiqure.7 Pl asm of, hea [ n* <L Ghy 1R> . .
e it o ot t B tee Vel M i P rehfarion et this
plashiidjht Ecdodij oid <| G- 1R> LC* expressi on vector

pUC-LC*-1 G-I R Figure 9 Plasm d map of the

4 000G | |0 HERLME EidME id @ SIS PACGE of
rréﬁ%%‘?é‘%.‘a% g&@?‘% COMMENS aHftic i rii R i b exchange

anti body (1lgd*) wth HC* and_ L i sql at ed )
e TP ERN BPtta‘tV\fAi fis‘ﬁ Hotnl s Jy@g g5 ingampeseds ofothe fallpwing
Qlénicdt® supernatants after transient transfection of
HEK293E cells. Figure 11 Binding of nonospecific

<|GF- 1R> VL:-VH ClL-CHl h >anti body and wi | dtype

2 grugigue 5eﬁErf%‘88f‘ttecglset8§géﬁlagﬂT%le5R% in an ELI SA-based

bi ndi ng assay. Figure 12 Plasm d map of heavy chai n*
<AhapTRsdipeready pnkanseoind/promstergtan e hymaprtenegygyisus,
13 Plasm d map of |ight chain* <ANGPT2> LC* expression

\ g6l SedByGhb Giir ANERIQnkE,guUr e 14 Reduced and

non-reduced SDS- PAGE from purification of mx of A)
nmongspeci f.ic . <l G--1 VL- VH ClL- CH1 exchange anti body,
B)angb‘l pilpted r hyrggn iﬁ% V87 CL- CH1 exchange

anti body and C) <ANGPT2> wi | dtype anti bodi es
(-"aBirspeviglotmlivlhewty GairGhiina xajuange ni x") from cel |

cul ture supernatants by Protein A affinity

¢ QMR RSS %E}?—f@%la%%gdybhaﬁh&eLéxthﬁ @hoding a fusion of the

chromat ogr aphy and _concentration Figure 15 say. .

e fisiaky ehaie ¥pridhledomaind ifBmand the negensy lbﬁ% Fhgjn constant
FornOWHR4 | G- 1R expressing cells to detect the
presence of functional bispecific <ANGPT2-1G--1R>

VL-VH CL- CH1 exch i body Fi 16 Resul ts f
Sapbagen e ST Raf n IR L R AE, o g

assay on 124 1G- 1R expressing cells to detect the
- the unique restriction sites Sall and Fsel at the 3’-end.

The plasmid map of the light chain* <IGF-1R> LC* expression vector DW048-
pUC-LC*-IGF-1R is shown in Figure 8. The amino acid sequence of the <IGF-1R>
LC* (including signal sequence) is given in SEQ ID NO: 4.



10

15

20

25

30

presence of functional bispecific <ANGPT2-1GF- 1R>
VLVH CL-CHLl exchange anti body in cell culture

wepeosmsant s. Figure 17 Results for Sanples A PGI/EPP8/010702

cel lular FACS | GF- 1R- ANGPT2 bridgi ng assay on 124

| G--1 R expressing cells to dstect the presence of
functional bispecific <ANGPT2-1G~-1R> VLVH CL-CH1
exchange anti body Figure 18 Schene of the I1G--1R ECD

Bl anohii dsg DR 04320 FCCE- 168 - 15 heddD W48 p&) ANCPAS Fol damdpe used

A0t Rl g ESROETErR A o o
B@flbdar\ect@s sysperm). dior eoppagivie pasenp thet Widdtype |<fG ARPogntibody
Wcas ﬂa%eﬂ-t@? %?res\ékﬁ @on@%sﬁﬁ&@w @@tE@Q@F+1H3 %B’E(ﬁ IIDdNO 2)

han orres
SEEAOP UboHEe eI ARGSEQHD 05D 4Riaeqst bihe ones described i his
exarppiet ogr aphy of the purified <l G--1R> VL-VH CLCH
exchange anti body Figure 23 SDS-PAGE of the

R L8l o e s in s
@BNﬁbodLs ther<I65p el HED eSpEsyiomicassete ean batsebjclomyl via Ascl,

Vglgﬁq ﬁf%glzﬂl%l' 313 QT@P'I%O%@P r&glohh@asaQWe' {dnefe SONHNRA via
exchanag antib ure 24 Binding of

ﬁﬁ?ﬁé%@@ﬂfﬁse sanapy the 4700 LI MR EXPRERRN Wit qIseRipining
and wi | dtype <ANGPt 2> anti body to ANGPT2 in an

Ebh SAiésednth)undli Ng assay. Figure 25 Biacore anal ysis
of bi ndi ng of rmnospeci fic <ANGPt2> VLVH CL-CHL

exechange antihb and w quf}2> anti body to
A@Wgrﬁ(cbnlfrrgm %Xc§l%nﬁ’%\s(§:‘s dek E)é:eelﬁ and non-reduced of
the elution fractions fromsize exclusion .
treavmandglighyhehairf tramscriptiqre einits ccar\giteaNgPygb-cloned into two
‘iﬂde}g%@ﬂt%ﬂ gU@H@g@ﬁpt\rkagﬂ)’foF lc&léfaﬁsfg&uﬁﬁ@l GREGH Wystefn) or

bands I n SDS- PAGE by mass spectro

fhetc e e dvﬁed 9B ﬂ%ncwmﬁpoéw%gbﬁd%ﬁs qrfa‘;edeﬁyr ridaygctor
SPedh) IFBUbequentt thiénsiens e Gtaibleetrmf@ddﬁﬁdntﬁfﬂﬁe PAGHingsvectors.
|nd|cted Fi gure. 28 Anﬁt¥§s of thz? (61“ ractions
S DS re o Bat P Bt Mt 0l e

bi speci fi ¢ <VEG- ANGPT2> VL- VH CLCHI exchange anti body
Emample NEGF- ANGPT2 bri dgi ng ELI SA. A bispecific and
tetraval ent anti body TvG5- Ang23 recogni zi ng ANGPT2 and

Xﬁ% bk LAVIRRPfYC, bivalent kIdPd RESVRSSIAGIVEHA Rt Kifige
8 29 Surface PI asmon resonance anal ysis of the

Xpressiongid™dsind 9 from si ze excl usi on
chr omat ogr aphy of the bispecific <VEGFANGPT2>
VL- VH CL- CH1L exchange anti body in the VEG-FANGPT2
bri dgi ng Bi acore assay. A bispecific and tetraval ent

v FN
SI mJ gﬁlé{}u@m”%ggs nc udﬂgi ]gdé %st%lu(?gés ?gn ygﬁg ‘ eXChanged
Fab Sequameesopf tmewﬂdtypealﬁfcl&weelb asgembled out mown

?é%tﬂ?d'iﬂﬁnt%&hgﬁ’gynd’\&&ﬂmlﬁﬁ% t&hReli&s of e according nucleic acid
het erodi meri zation Figure 3 1 Biacore analysis o

BFEE™MY of nonospeci fic <ANGPT2> VLVH( G)/ CL- CHL( G
exchange anti body and w | dtype <ANGPT2> anti body to
ANePTAclEx axgid eseqldices ieaksdidgether BEF-Bt Biglts and LC* were each

synthesized by chemical synthesis and subsequently cloned into a pPCRScript
(Stratagene) based pGA4 cloning vector at Geneart (Regensburg, Germany). The
expression cassette encoding the IGF-1R HC* was ligated into the respective E. coli
plasmid via Pvull and BmgBI restriction sites resulting in the final vector DW047-
pUC-HC*-1GF-1R; the expression cassette encoding the respective IGF-1R LC* was
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General information regarding the nucl eotide sequences
of human i nmunogl obulins |ight and heavy chains is

wQ@Rape8i2at Kabat, E. A, et al., Sequences of PPGI/EPI¥E8/010702

of I munol ogi cal Interest, 5th ed., Public Health

Service, National Institutesgof Health, Bethesda, M

(1991). Am no acids of antibody chains are nunbered

and referred to according to EU nunbering (Edel nan,

Ggdkd imto @he respeave Blatéli poedd v$eiPvuUSAnd Fall1868)ction sites
TR CoEGY! R

faflty lﬁgﬁé‘éraﬁﬁt@fgf SEyoRpCHIUFEERR, The G eic acid

Sueness wekg v erifies by R fteatlé%ﬂl@ﬁ Fpe sfiapsientgedhdable trapghections

(a}gecillalaantﬂﬁ%fbﬂh@aﬂﬁsﬂ% Wa&e hpepied l§1 [hqﬁﬁ&j gfﬁ%ﬁ@d&l from
k
WanlorTard . qobicppurea/Rarlsabanst Ak VaFS DPy anual -

Col d Spri ng Har bor Laboratory Press, Col d Sprl ng
Baiple. 1dNew Yor k, 1989. The nol ecul ar bi ol ogi cal
reagents were used according to the manufacturer's

W%SI&‘E%}{,@‘QE‘SH’I}%&EOﬁ% B?E Iclﬁ Jc?%ﬁlo{elgﬁ made by%gﬂgﬂ“ Zal

onu
s»;qhane&sarglbddrxenéﬁﬁ(293f3ﬂb‘\ sl ong gene segnents, which
are flanked by singular restriction endonucl ease

cl eavage sites, were assenbl ed by annealing and

P BRSO "SR Py s e b

Itﬂadslexai eo- tf:ﬁnsfetﬁl(ﬁi iadnplasrhizls DPWN47KIRC/HS&AGFaR and DW048-

4
B EebEL L S4RESRE R EY RO PR RS A mbryonic
giivey icelhnedds emsntgoﬁpatmn’&anbylr@musle@m@mgengm@lﬁ@ type
%m@&lfaec%néctfo&@&%m RulBELATCESF emamgﬁ di,fi9ode fﬂ)‘éﬁﬁwated in
ecifications at Geneart (Regensburg, Cer dENA 0
B ERulpsecor simedifiesn Easles sregiierpe &db wér%lpg@fwm with 10%
IMtrel QG I@Gﬂ@ﬁ(f@kals@mﬁ@ﬂﬁhnglb@sr hanNeD-Glutdviide Geiten),and 250

ST LR 6, 55 Tl SFRLATEEY, Bl ngen

&RadhesMsleanldr Baghemicals)l atas usahsge naitt ol TFeGETE sreagent (pl) to

packgglgs:ver Si %&r% é} ¥ ir\(?(g Irrggrsh@(ls QQ&I%@% Stgfli"n"“?fa%nids
sn¢ading ef16iFolR8. HC\’}’va@dJsléH {Ppsmidg a4 7apléathieir]GF-1R and
W@MBUC&D@’* JEFESIR)2RERL &lpkQFed R k\bé‘ﬁﬁff@&h@ lasmids using a

ressjon_yect For the express], cri bed
é‘?ﬂq?fbﬁ?c‘ﬂoe% f gt dioins tQ heaprieds epep BE T:1(equimolar)
Trirag'lﬁg fibin 206 Sk irespeltdrely. Cells Haiézeadeama;m WAHK29Gkufgmine

eith n| at t
éﬁ/n/‘ WI(R? g’q%oﬁ? oﬁfﬁ%ﬁﬂ SngﬁAa ég;no c Jé@ﬁg‘#& Z\t/I?VH/CL CHI
wi¢hange @Mibqelyciwotaningeek calp'melsegernavastsaeerte thereestied frdy day 5
R %&ﬁe QQns?@cﬁﬁﬁtbtyechBGﬁF%ﬁfbhqnﬁ foRuat nﬁfdc Ge@aaplwfc%{amn
I catl on ws replication of
pmsc?rma theyrecompigant expEssionolman mgeogeh@wpm HEK293

COIN IS e P Mdidshir) P &5l SBRBEBnoINBloeng. 5 (20018 97-203.
transcription unit of the antibody gene is conposed of

gghe fEI Ié)Wl ng elenments: - unique restriction site(s)
4 end - the imedi ate early enhancer and
pronoter fromthe human cytonegal ovirus, - followed by
limgn unipreaipitatseefencrospecifin di <A6Ft > YDA/ CL-CH1

' I - a 5 -untransl ated regi on of a hunan
g%%gégﬁﬂé%@ - a i nmmunogl obul i n heavy chai n signal
sequence, - the human anti body chain (wldtype or with
domai n exchange) either as cDNA or as genomc
organi zation with an the i munogl obul i n exon-intron
organi zation - a 3" untranslated region with a
pol yadenyl ati on si gnal sequence, and - unique
restriction site(s) at the 3' end. The fusion genes
conprising the described anti body chains as descri bed
bel ow were generated by PCR and/or gene synthesis and
assenbl ed w th known reconbi nant
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nmet hods and techni ques by connection of the according
nucl ei ¢ acid segnents e.g. using unique restriction

W@ Ra008G2A1 t he respective vectors. The subcl oneRCTER1088/¢10702

aci d sequences were verified by DNA sequenci ng. For
transient transfections |arggy- quantities of the

pl asm ds were prepared by plasm d preparation from
transfornmed E. coli cultures (Nucleobond AX
Matspeyfididiyalent <G8F11RCUVEO/E/Gle€hili ayuleangBhatibedydwasabdlated

od PRGN AISRNE r(&aﬂﬂ)?g 6@8?9 FRrPBfkcltalih 4 Protein

PadgarosehbeadHERdabredt, 603,l Protein gpAgerese badmware washgd thgeg times

YRMRAGNBOM(56 €M) Trid ofim W ey s§Sand, N4tg, 1BhSMeside$40).
ant i bodi'es were expressed by transient co- trgnsfec i on.

Srbseruentls deci Tl esllof BB SHPHINARAT 9T APBKATeFL ARG yrotein A
Nearse geé‘ﬁ@@% EBbAted i TBRRRAD. E&f&e lincab@tiOwfsitati Inh at room

SUSEEnSI o ef)ge[féé?ﬁ%%?%;‘lé‘gygﬁ ﬁﬂfﬁ‘g{}é& ans[uecrtll Micon]

expe edthed.5hylt TRBSNRAD, toet wiahsEeonl @n piosphae buffered saline
?ﬁ%"s‘:t}i ((‘jﬁ%%ﬁi% Bﬁgﬂ)g By t?rﬁgga h((?S an q@ﬁ qgf\/pﬁl aldiffate pH 5,0.

eav eav

(B@Flnéw@hddh avak ieljred bmoadmntf pééS ml (;MPA;@E‘? MPS fample Buffer

k?ﬁﬁ(@@é&h YHAF QMM Hsae %S c&%%eﬁe&lltﬁ NUPATGH® Szﬁ’ﬁ pM¥QWd@cing

I|ne 293 exp n-.Bar
AR G S PR, ANDES BI. PfbBoRr B DI GG Signsequenty
deposicke drtoAhCC1 #OA)%PAGEQ PRs-TLHOISDSOBAGR .‘(B)wtrogen) (with

AP nANER, ) RO SOS S RoHn MY R iy Qe
Wmtoaidanalrﬁnmeg U ffe@ d;ddai)ve Anmittdgeid [ﬁqramdmeeq @D&:Py)GE) and
%t@égin:?gﬁﬁe W Fidd PRPIhoOthd 'Sﬁ@slf@@E'ﬁ)&n a typical

ransfectio Reagent (Roch [ ecul a
Binamm%cwle}wwasxnfgwqtﬂ er atqnesmtlﬁt @@&%IGF IR> VL-
'\ﬂmngl-l(l{'@x):h&%e lahlﬁbéasgbemfvesgmae d fy@tnﬁl G If efrﬂmoay withoa ca. 25

rotei ns were S r.om t.he
S S ) B RE chea oy 3L EDRER Yiresponaing
b Itk yeepgctive GIC* héway whaind [h deevynretiaded state,calbargl at ca. 150 kDa
%I%ggggesewe]d for%%eﬁ}‘hpﬁﬂ%l ar bo nging from1:2 to 2:1,

Wer e ed at day 3 with
Ldutamne ad 4 MM @ ucose [Slgna] and NAA [ G bco] .
Eixampld ¥E ¢ anti body containing cell culture

supernatants were harvested fromday 5 to 1 1 after

tPﬁﬁHﬁEﬁ&ﬁ bPRoRYspetific) bitalemd 4 IF- 8RS VIL VHRALAH eBenge
t he reconb|nant

for t di
g%@’é%ﬂ Ir Iﬁ‘gﬁ ";rfffﬁ‘ﬂh&lgg’gﬁ‘ﬁfﬁ EHOMETY. HEK293
ceIIs is given in: Missner, P. et al., Biotechnol.
Bi oeng 75 (2001) 197- 203 Tr ansient transfections in
%%r!::ssescy %h? r@egje eﬂefﬂ 'ogpe?mc BAARE WPGIWW ‘Vl—? L-CH1

nsi ent rans he respective p asm

(eédgmge mfdmdyqustpelrxﬁeé\fgonaﬁaewéaﬁlﬂ relinng sapsrnataaishy Pdgtem A
\%ﬁiirh r&ﬁ@to%%ﬁh?%@%gin%go lkh&Wh sﬁlﬂgaﬂmﬂb&bﬂg Ih ibgief, the <IGF-

alné u5|n 44? stem (] nvi
A8Vt QIoCH%ee 2ebbodr C g L ERTe SBPFré‘PF’;‘?tS from
Rk 8t Eaﬁ&ﬂedtﬁ)né Iwwe Haﬁ@edl)bygﬁeﬁmfn@tid’m (Sllﬂ)&QD)GI’gSfcﬁnlO minutes)

t ' K {
?g?gﬁ%@l %r%%g%[ Y g%ﬁl T apes IZ&I;]A t:(r)treae roft Ihﬁ'a% M‘a Select
\Miraemluamsﬁ‘cdtﬁedlthwatﬁ fatlumlxat@ﬂ thﬂePBS)LbFlffeD( @M MZHPO4 1
Q{Hl@imigfoﬁn g2 3t %@Jfgnnqrz R %{;M RCl PRy s, Otgn%k)und': otgnstwere

shake ask&) rnlnlg F celfs were se ab
deashed guigyith Phfegui qtso/nnb;u er fgtnvedibyhd Mﬁ%@t}a’te fratgbuffer,
B30 siPahd §¥4skhéR withnPBSlapluibh edf LITF-CREI WL WAHAL-CH]1 exchange
transfected at a cell density of ca. 1.5E*6 cells/nL

with ca. 42 mL mix of A) 20 nL Opti-MEM (I nvitrogen)

with 600 ng total plasmd DNA ( 1 ng/nL) encoding the
heavy or nodified heavy chain, respectively and the
corresponding |light chain in an equinolar ratio and B)

20 m Cptl NEM + 1 2 nL 293 fectln or fectln (2

N a o S
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Protein determ nation The protein concentration of
purified antibodi es and derivatives was determ ned by

WQ@i2a0e/086281 ng t he optical density (OD) at 280 nPET/EB10A§010702

the nolar extinction coefficient calculated on the

basis of the am no acid sequmnce according to Pace,

C.N, et. al., Protein Science, 1995, 4, 241

1-1423. Anti body concentration determ nation in
Suﬁlecrd’yatrarﬁchleﬂftbwﬁh noemivabiimm oifragn pHbh8ifdbvwaddy immediate
Bgﬁtlrz\ill?zah fI {}IICC$ leg L{\nmj r3§0®lrjgtq{4n%h%q%?ar ozpe?si rgphqgtion
(‘\@gtcget)ed p@ctenL was @cmrmtes&\ rmg@ome@@gnab@lmbhé@e exclusion

Bfr; Sgraliel n
Emo%tggm 'd?'ne} g& 18&410 %S}gg ngoee-rgtﬂéﬁ 209"br7e gro alle <|:dIMn (GE

Elselthease)sinpdr mM Afistidiped 54 @aC{ Bth@a &@rqmwc antibody
ﬁgaﬁ&&ewa@aﬁ@safu@nﬂﬁqun&elnbﬁfeue@kmgwJM&LNP@@(E Ahtiein Ultra-15

sE L sa-air . U [ aRGe VN TEFar ! cOcLme AN R s

Giocen anhd ktoBed art20TBSrNBATS. Thei ineegwity bf theS<KIF-2R> VL-VH/CL-

f | )
Eﬁ)[s %?&1 gég l‘@xf'ats ee{r%ﬂlgg@ Hygglb)g %(@ in Rﬂg Q%l:seﬂ?f‘ ggg' ;ﬁjéLﬁfce of a
sevhicingdagenbandesubseqiiepy stadng vish @ronsaémm i WA&@@S degymibed
2 BlaghpRufITer The rIffeQQQIGF 1R8! 1 oG HIhE-IaMmdxeh antibody

orrblndvmth Nu eRe Agent or |eft
hebaat kgja tyraedhdge ! 98?1%/0 At ﬁecat 2%996903@ Ryrgspanding to the
108 0ighCehsiacuant |3, kida 3Andicomespondy tcethet mespottide TROS heavy

PA Bi S- T SP Lnvitr ith
ONFACH i Sl O PREL G MR for e
WoRARE( antibadyi sggregationrandriliggminit stete efdlié KIGE-1R> VL-VH/CL-
(AT LA 0504500, 305 ARV S LR ogrpy
ded ishawed dhatjthe purified Jap gressevgsentihodn ivgs Wae monomeric state.

@ﬁfﬂcte{rﬁ%d Vﬁ'rﬂblé@aﬁéié egroRidedfl fdrnisalyselldefe protein analytics and
ona 0

a Bri ef cell culture supgerna
BUHEATH ABTARTEU BT oo SinE o POLEY EEMBRhnE gheoretical
Ridéwilar Massefcalcalpmdi eidhéuwr Grerdyiphli kpsinBiresdist efrtheHorawg chain

Npﬁ ylﬁnog%grl i) agg%o”g{llt 1?%? %Sl l}eo Qf {Hé"lﬁﬂg 6%mnﬁﬁ}gc%mpletely
IlegiycrnwlatedrﬂGFad;Rd ViV Gi.- GHImxcMgemleM@s 1Yo species. (
%%;g%fr £M) The eluted protein was quantified by U/
or bance and integration of peak areas. A purified
St andgrdF I gd antibody served as a standard.
vely, the concentration of antibodies and
derl vatives in cell culture supernatants was neasured
FasafiloFG Ry (R b didg piiipieetidsyof nfstnospedcifité bivaldng i IGF A& >

?‘&;?8125% Gaft Bl A tod i R NGF IR MO ERahERENT o0
Sageotg e nol ecul e F(ab' ) 2<h-Fc g> Bl (Dianova) at 0.1
ng/mL for 1 h at roomtenperature or alternatively

Q\ht%[] bZOO rg??&pelélffesagﬂ rﬁb’xb&gg&ﬁ@ti)ﬁ(/al\é%t% ?}Gthﬁa)/E-i\ﬂng/gL—CHl
W we 0 |

FThiBES Apifbodyoyere eraaied in é%ﬂﬁ”p%w( wjth ﬁﬁs RaF 1R ftracellular
desee (ECUP) antesofiblyd ﬁlﬁmteaFllgUfégl IcsHowsahé hormalized results from a

B 6, M PO S PR, R v
Thebod frenmkramasl&msmmjfetmreellptermwésnwlm H@@%ELUWHHchh IgG-
I@ﬁ%ﬁ-a P&fﬁ@&&@k&@?@ B E- 196 ?Etﬁq/dﬂ U?-ng&hange antibody is

D anova) at

.1 my/

denrctionp da%bpwﬁsaylpﬁ@blelblzdlﬁgGharactﬁlttr%@ﬁ fl@r‘ml% <IGE-1R>
shakedy ahd RMap PARE RdlyUfidictibdIOTRE riiloe Whisred iffdranhes lie
was washed away three tinmes with 200 ni/well PBST and
the bound detection anti body was detected by addition
of 100 nL ABTS/wel|l. Determ nation of absorbance was
performed on a Tecan Fluor Spectroneter at a
measur enent wavel ength of 405 nm (reference wavel ength
492 nn) Prote| n pur| f| catl on Prote| ns were purl fl ed

M 1 . Y



separated from nononeric anti bodi es by size excl usion
chr omat ogr aphy (Superdex 200, CE Healthcare) in PBS or
WO p0020812M Hi sti di ne, 150 mM NaC pH 6.0. Monon@¢T/EP2008/010702
anti body fractions were pool ed, concentrated if
required using e.g. a MLLIPGRE Am con Utra (30 MACO
centrifugal concentrator, frozen and stored at -200C
or -800C. Part of the sanples were provided for
wﬁhﬁrethemtropraftthé methad yandcsiginde.@n@bylt ifiwah minor variances in
rel%ct zatian e.g. by SDS- PAGE, size exclusion
AT one o ra phy “or rrass spectronetry. SDS- PAGE The
NuPAGE(r) Pre-Cast stem (I nvitrogen) was used )
dbessr ﬁndnggét over«heorrfag a@{ by d¥iacore dlata wathi the, respective purified

raﬁmt)écﬁw #Hat sﬂl@&&{lrthé‘t %o H@Egkrklem\@@@f])Rﬁ\&dvfﬁbﬁ-CHl
géﬁengwqt%m #ﬁA@aE(qun%ﬁ%qm%gwnggM%wﬁeﬁs& Sdpr fEfL 1R ECD

ad thet dn’i@hal omldvm?ar(tnﬁﬂy rveithia eble g@bsof thenméthgd bTid kEihetic data
si ze excl usi on chromat ogr aphy

8 Afwzgl vt ca
%fez%veéwgl hsfollgwe tography for the determnation of

performed by HPLC chromat ég/Bpsy. Bkd éikly, Pr &&(B)AMA
purified anti bodies were applied to a Tosoh TSKgel

ORGS0 00, T ARy 7

KEGE- @%Yéﬁl‘lfﬂlecéllut ed p?-68EFGP was 68k i ed-3p-Wv

abapnhpansdpdi ntegration of peak areas. BioRad Cel
Filtration Standard 151-1901 served as a standard.
'I'V‘be SPECtTONMEtTY The totat degtycosyrated eSS of
anti bodi es was determ ned and confirnmed via
eI ectrospray ionization mass spectronmetry (ESI-MS) .-
is)oft}ileQ@ng bufdufl pebpartidslof dionospeifit, bivalent <IGF-1R>

Sﬁg&ﬁ@;y@ S5 %ﬁgwﬁ}’kf%ﬁ‘b@@q&ov DNeetig 124

tdls24 h at a protein concentration of up to 2 ng/ni

and subsequently desalted via HPLC on a Sephadex &5
colum (CE Healthcare). The mass of the respective

heavy and |i ght chains was determ ned \)/
éegar%otewoaﬁr@rf hg hindigg astvipnof cHldRaf Le/éi/l% Eeily exchange

antib nilihg l&ﬂld‘ﬂGFﬁ@R%ﬁélﬂg aaseﬂomﬁenug@cmﬂwcéﬁﬁ&mmm
a ni di.ne or. e
GO PE g e A R A e RAEEY ALK PEAfSSaBrieny

beOBS 1anackllk pghFACH ainbesaradscutbeted witne dilwtien &Spurifidorl GF-1R>

I
?gﬁyéﬁécg d&? &E%@set dﬁ&g) %@?Sx)ﬂ?hg) rﬁ%ﬁ%‘i@t Gntibody as a
pefersace and insfibatnd ogeine et kb Hnb@twhaetéaqnierle wemdlﬁamdmth 4
'nlil @Qaﬁa IPBS (@ASD M'z%hpw €GibEh). lstfeﬁhE@aEg clellél é’%E ceﬁmﬁhg}d (5

(ECD). For this s extracel
qtp% Pred sind e ng %é}OdEdhﬂFﬁe%tFﬁgﬂﬁh ?uﬁfaﬁcv?%%&ewugate
$B%}%0£)eoﬂﬁde tdiel Wl peytedted Monf ilight. I2nlaurl d&teaiod bﬁtlbody is

t ad f
R o R8T SR8, (3501 P
t(5) nain 400t © nésnspendied aﬁﬁﬁ%ﬂ&wldﬁ’lﬁﬁ bindh bongd piepth«zteanagody is
| S SRP t t ' '
iRl dn ¥R CIAMBE: oF FACS CRENIBIL AT hatlfb) YB0bY Cells per
pE@igfiank Aymscae @qurneeqt@he FeRPeftye SREYPECONfTelsgirg dfluded to
Sﬁ&wah@urﬁfe&ﬁd emcﬁ}{yelvelﬁs 9BirRind oﬁmemaim»/l\ot VHXCPECH1

sshvent sedradscind vflaSE aﬁé&ﬁaﬁ%#‘efér%ﬂ%%?rﬁﬂ Vabilghr e on 124

c€ts-i$ BripddedBR chrsdnvratiphalepéndeay dift of givhn duorkscemaelintensity.
washed three tines with 200 niL/well PBS, 0.05% Tween
(PBST, Sigma). Subsequently, 100 mL/well of a dilution
series of the respective antibody and as a reference

wi | dtype <I G-~ 1R> anti body in PBS (Sigma) including 1%
BSA (fraction V, Roche) was added to the wells and

i ncubated for 1-2 h on a mcro titerplate
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shaker at roomtenperature. For the dilution series
ei ther the sane anount of purified antibody as a

WO 2402108028 or supernatants from transi ent tranBEBHEP100$/010702

in HEK293E (HEK293F) normalized by Sandw ch-1gG ELI SA

for the sanme anti body conceg.-ation were applied to

the wells. The wells were washed three tines with 200
nm_./wel | PBST and bound anti body was detected with 100
Alddivizina]l Fogoetijr2ats-cshgwRODtHaDi ahGk-dR>at VO-VHAG/-aH lasgexchange
AFGSY A 30LIA el Ucridn? 18 RBTHESACLASLRIG 8f IGE IR on

room errpera ur'e. tection anti

WsFvaelveandabied) onhy ey ADES aviviy 00O Hi4Metlls iPBsTbated with
hn&ah%mcsies S?&ﬂa@l@ 180 oittypoersrdeR sGheHody addition

of 100 nmL ABT Det erm nati on of absorbance was

for on.a Tecan Fl uor r ter . )
%fg?ﬁ‘ thsv&iPEHEEA SO &zs%nﬁlﬁn ’?gE%F%ﬁE%t 308 thp glgmain
é%aﬁgé fullfSHuh&iddaD aﬁlltlbﬁdfee \Eitllﬂ Ctbrbgemfes tdoenpeatde abedildtype

3DAGRRER tihlIR, ARt SR ERY] i hemica

landtcelhﬂamsse(y@EF IMsakntibedies \Butbslorrent exchagge foppsthledasis for the
Rbint anfiRbdid &5 deldribedBepW, ement s Goat - Ant i -

gunaﬁﬂ%g l}% 1631805 098 antfbodles were i mobilized

on a CMb chip via am ne coupling for presentation of

t he anti bodi es agai nst human |1 G-1R ECD- Fc tagged.

Bi ndi ng was neasured in HBS buffer (HBS-P (10 niV

Beiaples 260 MM NaCl , O. 005% Tween 20, ph 7.4), 25C

g'a%%l %oﬁ e/xaoﬁresglonsgunﬁc Idnchglpagtse%zgﬁlf&# bt Sg))oyﬁaﬁc,

oncen r a

Abstenit gANGP Tiis antitoslys whietsin the vadeble Rom@ma \ﬁlu and Vblaref
m%lﬁc%ﬁ%cﬁ %%r,%ﬁ%lﬁ?em %éﬁﬁﬁiaﬁt HOMAMRTIERPUHT dr drby

Ip surface t
A Teteabyisnch atkp(aphr ehastad Bersih ARG POSP Y YHI CL-Ci1

leR¢HARYE Antiody).Nng nodel . Due to | ow | oading density and

capturlng | evel of <I G- 1R> anti bodi es nonoval ent
IF CD bi ndi ng was obtai ned. Negative control data

fer curves) were subtracted from sanpl e

curves for correction of systemintrinsic baseline

Making oflie expressaors plasiniglsdor the dnpriasperifi@ibivadans <ANGPT2>

DRV HREL A PRAALCartfiodly Qrignel. 1 s used for

anal ysi's sensorgranms and for cal cul ati on of

affinity data (Figure 18). ANGPT2 binding ELI SA The

bi ndi ng properties of the generated anti bodi es were

qhel sdaleedes fbr&ﬁe hedvGAuriskgit chhinhvarlable- d@ngihh of a monospecific,

[Pel;'\iqa; ﬁlgﬁ)g a}Pgé \?]:h%{:ﬁ/hbgﬁgrexg}ilz g%ggboc? llgaﬂdmg
tlatespkchive leadﬂ&eqﬂenteﬂge/smbaden olmib exeaonple hrmndarivadi@eniza human
Q%«R}ﬁ?‘?ﬁ ﬁH’ﬁbocﬁf'?tliéfabf[‘:haful}i1 ?@é(g 5] rﬁ’@s?])f fd ﬂ ébtacthafno(% ID NO:

erature _or ‘over were was

7P d@@rlbpm V\ﬁ)ﬂ@ﬂ@/@@ﬁM pg\§'|1h€ @eg% qq,de]éghtzrd))amamstant domams
Rt ogdeRAd W a RMhaRlantbo B -RapPpahdaea1£0 for 30 min at

roomtenperature and subsequently mashed three tines

199 B AR 2 G50 RS e crr

arSrlﬁblé efoatatm (& Liviaindt the ehueANGRIPpa- Bghtti dady comst#BSdomain (CL)

W2 diRed dlefflé‘e%%g{lée 9’S§{h§er aF?d@I‘Plglrl.S%?%q{LﬁgarI 1}%&9 chain

on a mcro oomterrperature

wenstantydoraaine  Harget GHa LB hddhePNA auling fwpdT regpegtige fusion

1;1_\9@@{?1 @Lﬁﬁ% Qeﬂﬁ%ea@idh%gb’om 4l ectie dddhhiis HS}OVL and CL
/wel | ng/ M F(ab') <hk>POD (Bi ozol Cat.

206005) or 100 nm./well 0.1 nmg/mm F(ab') <hch>POD

(I muno research) in 2% BSA 0, 1% Tween 20 in 2% BSA

0, 1% Tween 20 as detection antibody for 1 h on a

mcrotiterplate shaker at roomtenperature. Unbound

detection anti body was washed away three tinmes with

300 ni/well PBST and the bound detection antibody was

detected by addltlon of 100 nL ABTS/meII

~ o o o o - Y o o —
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surface plasnon resonance using a Bl ACORE Tl OO
i nstrunent (GE Heal thcare Bi osci ences AB, Uppsal a,

WEdesRs1 Briefly, for affinity nmeasurenents PCT/EP2008/010702

goat <hl gG~cg> pol ycl onal anti bodies were immobilized

on a CVMb or CW4 chip via am4we coupling for

presentation of the antibodi es agai nst human ANGPT2.

Bi ndi ng was nmeasured in HBS buffer (HBS-P (10 nM

dERRS)s iBQenddaNaldby, gdheGPbttedinend is2dnopkl ZJAWGPTR>t HCH(heavy

i t-h . i fied ANGPT2-Hi s (R&D
&%P@%Egr%%%zlsne&gE;?lll(ﬁldé%{) was added in various
concentrations in solution. Association was neasuyred )
Bhe genpnepmonts fpedhe GrANEP B2 niantibedy leddes srquanseo egias chain

%ﬁﬁﬂé %dnmh (B e {HeenEHAD y5HehBCEehaM cOnddH @@ﬁlﬁleas (CH1)

for to m nut e ted us
yere 1012%@MP¢GP§P aretngh%ngbe %5 et g%emw f fusion
Tph@leﬂ\lﬁ?mmgrﬁ@&r el echangelofl Vi ol Q. domhdlsUEy VH and CH1

bserved; KD val yes are 0 Y% *
g ofmains Was %enerf\a|eedJ E?’ ene g%ﬁq}#%slls %lc%/ is (fen%{eld QA}\ITGPT2> LC* (light
chalué)é§EQ/éDé\1©u%)tlnaht tedlofvingn sanpl e curves for
correct| on of systemintrinsic baseline drift and for

e $8s ?&gHﬁtv‘e%rs Bleam@logodd (AHeVdel @'éé&i&ed in example

Sof t | on S.us si s of
déndbe alla il map of E]he]f@aw A %EN @?‘f&?ﬂ?ﬁ. £Xpregyon vector pUC-
HCGANG P> lishibowin Gt BigulANCGP TPhdbiantlhdgadid SdqaeReceEGD the

AP Lo et 5 BNl S TR OG0

set up. The test was perfornmed on 384 vveII mcrotiter
Alhatpbs mid/inuapodshe ligbrha@d i< ANGPE824 1.8 )expresm vextterepUC-LC-

g@@s('fi}y”rﬁ mﬂgwﬁ M %E]gﬁlf?e 3. aﬁ}ﬁsdms %awwc@onmmpm LC*

. | ates were coated -Iw "
iphiding slepab petismie) Reghspstoshd TR, ekt SRipsmids AUCHC
fANGET23 east p@dnar ANGPTIR edaaabé afsed Her Wﬁﬂds&nv\ﬁfrestable co-

bl o¢ 9((%;&%@8;5@%3 FIEREG L EO IR Tl Phean

of purified antibodies in PBS were incubated together
\bn tdrd€&r. © advieve lhgmthR'ﬁZes@R&De@sstnetrgn&Mt aSprespions in HEK293

f
e
§gg&leﬁ§es L ﬁWd<4N§dﬁ@>deut€éHre§%l?%ﬁ?%i?/‘it%l ican P ubrdergd via
(95 38 P14 dCiSs e (AR intBiehe £7800.gY0C- M@Q@@%ﬁalow&taﬂ&%scnbed
for 1rpgg_#Th eafter .the plates were

iR € b el By aRSb R Aot SahFuPen Eubipned
AEB&W(E&QR{)EHC&BO@UGO-@KKQ%D@KDQB ventioh}, fdpEco-brahdfertioi2(@4vector

530 0 t abl et;s
At 0 A e B Soed B {8 <l Ao RO Sl ector (-
yectdgisysteriEl f@/subbauisnh tiangersr apeable é@n@ﬁectm ikln dhexresylting

ted in an ELI SA assay
%&BW SRR A R o s protenn (R

[ and hu Hi s D Svs
w@ﬁées RGP 35 h Ao §loBesh it PLpERRY PEOTPUC-HC-
MGD@QYSE@IDYN@ Bi) &ad(SIBth{pLHDJUOQANMSBTQ (QE@I[D N®i Thidthat are

| ¢ T2 and br | dget
AR Ganieuptarts OrBlh iy T P gkl e’ IR, The
arnsrqicms usitsofolr the otildbgpecapNBIPE 2of armbmiy tham\e'omd light chains
%{99'4&9 Jl&le\AE%n?”ﬁlaﬁNﬁfg sgaof;?uct}@tsméb?z Fal £ WBo6-pUC-LC-

rene clear ‘enha mcrotiter | ates we

wer e

e"d‘éé Rpsie vecters ma Bsepgril, ﬁ@éé%mén%scwﬁaﬁnﬁvm# SBO7-
H%SOAMICLANEBS2f21d $B09-5U CLIPRITOHPIDE! ANGPE2 Gh order to

over night at 4C. The wells were washed three tinmes

with 300m PBST (0, 2% Tween 20) and bl ocked with 200

m 2% BSA 0, 1% Tween 20 for 30 min at roomtenperature

and subsequently washed three tinmes with 300m PBST.

100 m./well of a dilution series of purified

bi specific antibody and control antibodies in PBS

(Sl gma) was added to the vveIIs and |ncubated for 1 h

L o, s o o o, - e



10

15

20

25

30

bound ANGPT2 was detected with 100 ml 0.5 ng/nL
<ANGPT2>m gd -Bi oti n anti body (BAM)981, R&D Systens)

WO 20090815kt room t enperature. Unbound det ecti oPCT/EP2008/010702

anti body was washed away with three tines 300m PBST

(0, 2% Tween 20) and bound argo-body was detected by
addition of 100 ml 1:2000 Streptavidi n- PODconj ugat e
(Roche Diagnostics GrbH, Cat. No. 11089153) 1:4
déHiemeeHighar btaasiknngxjmassiar lévels inh HHEK293Bnedlenper a‘bmp@rative

R 10 R R U8 EGARIE i
SO B eptaasdyi mmelpl’@ot@@ﬁpw@a{@ )mﬁ@resétr &roap| plpymids SBO7-
g jPns ggr()ﬁ’lﬁ Q@QN@PﬁTﬁd’\@BIOQ Hyp LOAPLIA ANGPT2 or from

b i C ANGPE gt e a@%”kﬁ A6rtience

wavel ength 492 nm (Figure 20). Biacore assay to

det ect simultaneous binding of bispecific antibodies
to VEGF and ANGPT2 In order to further corroborate the
zample2Bm t he bridgi ng ELI SA an additional assay was
establ i shed using surface plasnon resonance technol ogy

%ﬁ)aw Eﬁm&@ﬂ%n, B EIEAERANEPTOSNV - vn/w@m %saaﬁuge
Tndirng to V accordi ng oW ng

ﬁw@ﬂ&iﬁﬁﬂﬁﬁaﬂaﬂﬁémékanalyzed usi ng the TIOO softmare
package ANGPT2 was captured with a capture | evel of

208 NGy Y R Re DGR SsaPhe, B TiRb R ety and Lot

ﬁMﬁom fnfes \doan parivi mpcthe pkihng g BB feqeaices bBBe Wikdtffeet ANGPT2>

an 1 ecgl %% e %%%‘1%]%&%{3%ngﬁfr%ﬁffﬂbﬁgﬂég%??g&n&é)¥echn1ques by

(c:axmagtlenAﬁthem@@wdmgwlqmcechsegmeetsup| ing buffer NaAc,
pH 4.5, ¢ = 30 ng/nL, finally still activated carboxyl

gheURR1eeEEd REQReEs ollitg %E'@(NGPTQ—> WIEW’B’@J—@H‘I Nexchange
an aig |t|e f 5000 a 11 00 R mere t.eg h nd

ATy o HTSC R SIBUGe P lad el uPEb e 2

Elhlﬁseﬂ’@d’ﬁtlal'dll@reﬁhnai a pPCROuyimtf (SEratulgémd) rbaskd pGAd cldniifg vector at

buf { 1
rC% zggg% 4 sr%)glrr%tﬁrmng@.ﬁlg§g%rgg% %%%EQ l‘lXOdIRé HRecANEST2>
a’éﬁﬁhﬂﬁhf{ﬂéu elayhanugc wnsibpdin HEE't was higeert. mt@othet tisBecsiag & coli
213%91?§ Vfal IfstI i RN rMaR RS tr&uﬁhlgp E%h@ﬁn@l \fekQ)Wp@fC HC*-

mn a a concentratlon of ﬁ “
WAYGE Ldini the) ekRRessqn qassetiernge lssﬁheafﬁdp%ﬁtwa |<f‘\éﬂ%% & Lo was
Iﬁg&l@d Neto\alge d&b@&de byoli Bad ivan PMullh aYE@sel F&MiREon sites

AT el S0 AN, PRy e

@éduafht‘,\esa{mi arifiEby dONAesetuatcingn Fof trafferitshdndthble transfections

| t 1 j
BRSSP ey AT o BRBLANLP TR 00356y fom
tansfioraey Ei eolipmltere (Alvgleabeshd¥cMacharey-dlagdd sec.
Sensorgrans were corrected using the usual double
Eﬁﬁﬁ%ﬁﬂﬁtng (control reference: binding of bispecific
ant1body and rhVEG- to capture nol ecul e PentaH sAb).
anki foreeach'Aoomere e

ah«:lmnge mtﬂ;a@umkﬂ&l@%@ﬂs}bﬁrmﬂam wer e correct ed usi ng
t he usual double referencing (control reference:

bi ndi ng of bispecific Ab and r hVEGF tocapture nol ecul e
Renembingnb <ANSFRFes VLoV HéQb1CTAD enghangerantbedydwas expressed by

rMGEh C&ﬁﬁ%ktf&%h%tf 9asmfdga @‘:H@f ARI@?P@ | 4 pUC-LC*-
ex reSS|on puritication C atl o
Lt in adhergp L SaingHER2 2%-:5% é[ﬁc@ eﬁf@m‘)?lﬁ&dney

varlable domai ns VL and VH are replaced by each ot her,
and wherein the constant domains CL and CH are

repl aced by each other (abbreviated herein as <l G- 1R>
VL- VH CL- CH1 exchange anti body). Exanple | A Making of
the expression plasmds for the nonospecific, bivalent
<|GF 1R> VLVH/ CL-CH 1 exchange anti body. The

o o r - o ] D e I T T e T o
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exchange anti body including the respective | eader
sequences described in this exanple are derived from

waeogdogozpe <lI G- 1R> anti body heavy chai n ( SEQ PCI/RE2008/010702

pl asm d 4843-pUC-HC- I G--IR) and a light chain (SEQ ID

NO 2, plasmd 4842-pUC LC-15G |1 R) described in WO

2005/ 005635, and the heavy and |ight chain constant

domai ns are derived froma hunman anti body (C kappa and
Ichu)e Z%ammmgﬁgmn&rreﬂnodnm@eari‘mtlgérﬁq%rﬂlaican type culture

cons
evmsempdnﬁ¢éoEaal¢c$ mg@sm tCob@q}esusplematedfwrtth éo%cUltra Low

&%1 tdie s@rumarclgcé)) ‘zhfﬁMYL @hﬁml&o(@ba@t at@NBioNgg/ml

h
'g?teﬁn o oo, R0l LS LEFRECk Yoy (Roche
mleﬁ@ih i‘HlBlﬂﬁhegﬂchb) aagl tugaél ORI R;)W@ﬁG@NE@Y’ atRenbyuly e ONA
s and i ed <
TSR Resteine Fintt Ra Bofbubiet) o gy ko, FHERIY angpdin
KANGPTE 1RE*annd bbﬁy (pdasteds sMGeM@éAM@HﬂgD céval rpUC-LC*-

\Aq\fd; xggg@%egs%{gﬁo?rp R«S Hﬁfemﬁ sxg)ichsl \%sg'%gav%gﬁ?q‘hno of light

cons J ol n
chain rﬁO hwer chrin enseding pﬂaﬁrmdmf It bégauimplpe) mpgingdrom 1:2 to 2:1,

PEsPE&IVRlYT €S thedd fEdRE 4th@aye C@RH qeGhitarine2 @ LQmM Glucose

I5amaband’ AR R ThGilor ANCRGR2 1L VR dH. <Hiigy - antibody

e&lﬁ@duﬁg Nell éjlture sfllberrfacdnks}\)\ﬁdﬂg Hairgsted EroﬁﬂdiaEI gutroelﬁ after

T i s BB B 0 i) Poring
theGrecombinaft eixprghtion iméuhmh:anl mmpgoglobulinsi inge.g-hHEK293 cells is
t | bR Boddk &7Pabe ) 7dRECT | bed:

iRy S R A A
IGF-IRis an expressi on plasmd e.g. for transient
&y&aﬁ%&;n of a <I G--1R> heavy chai n* HC* (cDNA
organi zed expression cassette; with CW-Intron Ain
HEKE%ldnEBN%n&ekdlﬁc Gival et <M’EZ>GYD¥\G€IHIIOEH InexchiMge

Besi de the < r SSI n cassette
l od a %con rm tlonog(:ier:lh b masss ectto B i cation from

t he vector pUC18 whi ch all ows replication of this
Con%tpfésgea drid @Léted Ahos &lﬁ% Ib%Iamoﬁq@ﬁ"ﬁ%m -§MH/CL-CH1

S anpi Ci [1n reS|st nce in E. T
ﬂ“éﬁ@%‘? apttiogi Wasipurigied fioen Glteed sebbcylre gepgngtants by Protein A
ARYSs etotfatddigpyoht @riing & RABWA Sstandakd emethiods EIrABEief, the

%@féﬁ S’& mﬁgtgtﬁli] re&ﬁﬁ%g hl& ﬁd}%%&xﬁégﬁ%sarltyculture

suparhitans drdyy tiahdehntrarsfecAoseqererutarified by centrifugation (10,000 g

?or ik &rrﬁﬂg%}aatn%df?l{rgﬁ{)g [Pllglr%ilﬁﬁ a'&[ﬂﬂmaﬁl‘iér %gyapgﬁ&? F]o a PPotein A

sequence,

tﬁhﬂfmp Mla@elchXtmchu@nH@E Higalthraea) c,egmlubgatad my@u R3S baffer (10
e RUSBPO4 qhhmh@mpmm@blﬁwN@n&{d\/@h ?m kbe {)H 7.4).

b SREsr Ve et ich SRS e Bt T ligyed by .1

Mad)diumloaﬁmrﬂufféarm B35 a(nldl \nzg;hed.?bd&h@ﬁiﬂ Elutioa ' VL-VH/CL-CH1
untr ans re ation si

SEaRc e Sy el B PP R File TR folowed by

ummeﬁiatemduffhiezapbmsqﬁ tthe e plxf Watlhe30&]p¢5|% MRIris@H 9.0 per 2 ml

?&9 &’?Ségg@ﬁ%?&f g]fotEMD\A«'rZs R did ﬁloglzlrﬁ%%&nérh@%tlb&les by size
X

ure no acl d _sequence

exqesientichipraatggraphy @@u@hbbtm 36/§9 vaperdgx 3£0) prep grydescolumn
€Et HEalARAS- RS KRT- HHridiRR, M80t @M NaCl pH 6.0 and monomeric

48- pUC-LC*-1 G-I R is an expression plasmd e.g. for

transi ent expression of a VL-VH CL-CHl1 exchange

<IG~-1R> light chain* LC* (cDNA organi zed expression

cassette; with CW-Intron A in HEK293 (EBNA) cells or

for
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stabl e expression in CHO cells. Beside the <I G- 1R>
LC* expression cassette this vector contains: - an

W@RrG0g/08026f replication fromthe vector pUCL8 wWhCTEP2008/010702

allows replication of this plasmd in E. coli, and - a
b-1actamase gene which confe3xs anpicillin resistance

in E. coli. The transcription unit of the <I G-~ 1R> LC*
gene is conposed of the following elenments: - the

aniibady fredtanis ovdrosubsetjgerSlye@88@ntrated thimgs MIhHIPORBeAmicon

[ r t
TS0 o IS0 L
wag fl&’lemrﬁmﬂa?ﬁ@ﬂedtaédzﬂé@%ns@a dheuimiagrianof Bkl I2> VL-
WH/@W@PIQ' &QHAdg@ alf'@iBB?l GRghRalSied B SOSPURTE 6 the f)lh:?ence and
man <é d},:@R> ant i od ture LCY, chaJ ncodi.n ¢ bl
F‘ ¥PEHObT rEEINg AFERt %qﬁlﬁ{‘hs%‘&fr}ga‘ﬁ'l G HE Bvﬁrf“ ue
@Ph@uieh% b\l)mggr@gdtrdéhe@d/ oligtﬂhdfhcﬁ aatet ¢ithe SOA&TNGIPQ‘ 260AH.JVH/CL-
punt r ted re Wi t ade an
Q@n%’fc ?’e’ﬁﬁ,’@%ym an g L?glcr es%/erefxé i on hr?matography
SBighireand- B?s eChartctetized3 'saraplds W’¢re piosteidd forapulsequéng protein

l 1rme e
s i Rin BT SffEadelaBERT BSE DR (L RmaNPAhtiymed th
shepuetireb roplequler masy-of he L@mm mb« ésg Fepseltgdar ANGPT2> VL-

SRYgNCE éx@hzﬂig\é%ﬂtlbﬂdysmﬂapx ied.. IRb @SHtaGination by antibody-

nd DW48- pUC-LC*-1 G- |1 R can be
warqtePSf@QFgﬁfe% st abl e co- transf ections e.g.

i nto HEK293, HEK293 EBNA or CHO cells (2-vector
systen). For conparative reasons the wldtype <l G- 1R>
anti body was transiently expressed from pl asm ds
'l% LCGIG-IR (SEQ ID NGO 2) and
-HC-1 G- 1R (SEQ ID NG 1) anal ogous to the
ones descri bed |n2th| S exarrplet I order to ac |etve
S Oh Cr <a A e S Ol B e alen

HW@@TLEBM& VHVd:ﬁ-(IMEey&hﬁﬁzeJthbb@' We&N@TZ@&ﬁﬁ@MI{ ELISA
wl oned via Ascl, SgrAl sites and the
$0 expr essi on cassette can be sub-cloned via
Sse83871 and Fsel sites into the 4700 pUC- Hyg Oi P
r t
Gﬁ‘% l?lc'ﬁﬁ%‘r% P%Z’%h% &orqltoﬁbgﬂeagic, bRl ﬂ Ct Oty a\‘/'Hj/CL CH1

esl stance ‘gene_as a se e marker.

Hedwgaﬁatﬂmctther@mplwatedanm ElgSAqssaynwith felénlﬁnerh ANGPT2>-
ec?%eﬁ' Sk abifs ) Wl @reiRRBE RN Fighf0 04 REKGwH@-(eXR from a
Vv

(o Bt e%ﬁ%&ﬁéﬁét chskg grebed gRd pope

(<IGFVETE ahtiBydit Binhd @indsiidhs Bidaiy ELISa\nsIt emi berclaigbdeen that

GAREPEC SIS L R 5 EAE o
Emarppfaebld Binvirkg poopsftieshes thenwdgepe f <ANGERTRz| errttbody and thus
FE!:: gﬁ'ly}[flﬁnéﬁgn%ﬂé]m P‘PS? B OGFe PR RALY% lﬁexxpﬁlﬁﬁsthg Brror of the

usi on genes (HC* and fusion
geﬁbsi) ndoright sgrrgsqlhﬁomﬁmﬁge@amablrewmeesceavaft%

wi | dt ype <I GF- 1R> anti body were assenbled with known
mﬁmhﬂ t week hoasbarnded ®¢MBibepiesdaby watiac kdspectvt purified

sBEhaRER L Aot i eSTepe i T i EeR g &V EyBct-om
syclidngs hatitsbdyywithe KiDcal uesofiiBpdd hed andmpatsblraifmity gnd binding
ﬂn%?%g b %@P"Pf ih | RE eg%r&{ ﬂ&e&%lhokala%e he émaL wildtype

oni ng vector a near enshburg, Germany
NGB P amdbsbrovitis KRbYRe) AV (BB s
ligated into the respective E. coli plasmd via Pvull
and BngBl restriction sites resulting in the fina
vector DW47-
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pUC-HC*-1 G-I R; the expression cassette encoding the
respective I1G-1R LC* wasligated into the respective

WE200008025pl asmi d via Pvull and Sail restricti oPCHEP2968/010702

resulting in the final vector DWA48-pUC LC-1 G-I R
The subcl oned nucl ei c aci d sgxpuences were verified by
DNA sequenci ng. For transient and stable transfections
| arger quantities of the plasm ds were prepared by
Example?@r eparati on fromtransforned E. coli cultures
(Nucl eobond AX, Macherey-Nagel). Exanple 1C Transi ent
%.)frq[ﬁﬁ %? A fBBctlH?ﬁP pe tfe's .‘E)f rﬁghgﬁieffﬁh_lﬁbﬁ;nt%\] Mk?TylSVVL—
excnange ant 9 ERZ93 EBNA cel
=Ya/cYe e Ba i Farniibody -VH/CL CH1 exchange ant| body
was expressed by transi ent co-transfection of plasmds
DW47- pUC- HC*- | GF-1 R and DW48- pUC-LC*-1 G-I R in

dherently gro EK293- E cells e i
SRR ol O el Sod ptongsase i breisat o SIAXACE-ch

ram‘Haagf aambodj/elﬁus fveretiorcad ipropypeiesced Mreble ab Ithe original wildtype

%a%ﬂ? mg%r &@Etﬁ?(%} hg%%ﬁgsz we dﬁo fcbmgag%dzgiégr their ability to

rmetarfenm wx@u buml)mg abpN&RE toditspl teR re@psay) qxtrace_l@hrlcg@alw an
@i%ﬁ@lblﬁain% 880¥Ms GeleBld a)cWM hnqﬁét QE@p@&l\feG'bt}ﬁﬁﬂg ELISA

netl cin (G

Yhgnalif

Exbﬂﬁth@f&é}ﬂk Sx)lthﬂﬁﬁdiiﬁ&ff Hulfha&h AISIGIP!Fz @sfhlﬁiJ@ENE(ﬂai’@ble to the ECSO

ot SF e e vgﬁswpﬁ 2N SRy ﬂﬂéﬁtd%ewere

Idﬁﬁﬁlamﬁﬂ G éqﬂ]u‘kﬁrhgdsd DdiAg poiSpkition @say RithrldEK293 cells over-
Ll (| Bl e RIRREE T MMV
pI asgn S u3| n . 00

W@PT‘Q vﬂ{lél{nlsl cgm‘era%lel to rtﬁeS IE@BU' %ﬂé/ of Q@IS | rﬁ\/IV\Rfrethe original

feeded at W hLGIuta ne ad 4 nM d ucose
[afdgmg] < w@f"i@w %ﬁt’%%(]dataé} hawa)- vL- v/ CL- CHL

exchange anti body containing cell culture supernatants

Vizken hegetlest the éxpennetays In tegarhjpleal tsbhowed ahsf esihp othe bdomain
%Q t r I g\%l irggctggh S;Inq bﬁ)ﬂlegt w1tl§rb$r%ger%9 ecro%ll arable to wildtype
Iauh’mdlﬁfmmmeobmqth élll funetiqnal prRREO®S averd setalsecbwl@nchemlcal

'aHd MRiISS 8Ly s ﬂues@tanﬂi)odlesBWﬁB%m exc@aﬁgﬁﬂyrm7éle(t?agi9¥&r the
7-203. E[; eIDImmns(éreﬁpB tion of

r%ﬁ'?ﬁiétb‘e‘t‘i’ igpeciic\patippdiesgsegescr oW jpyearmples Sgrdlange

ant i bodyMonospeci fic, bivalent <IG--1R> VL-VH CL-CHL

ExamphgdH ant i body was isolated fromcell culture
supernatants (exanple 1C) by i mrunoprecipitation with

Br ot
D ABESIORLR BBl 0l T o e
ﬁlMt'mhp sterjgHopns | bet_mi@nrfhp Nachangq_d/(dmnprﬁeemﬂd@e limiting folding.

Sf%@?e?&‘éedynkﬁfuct; wete d¥tig ﬁ@j in U2 aagﬂi%ﬁﬂaémtne%ﬁue was
applied to the Proteln rose

prisodised Bt thedt- éedmlﬁusr@fé angadt@)mlﬂwfotaf iFal egobetygen the
Vihcat arrdoenhgeea@ﬁ{eatmg e régdién e adistheedrl mﬁifﬂ&edVHFCHm domain

Ul t

rree e 105 ceonerlin or et ol Relsfh: iy o P defoted. s
sANGRTZ:2 ¥PBEH (Ry€heCHA Q) dxchafdeyantibady ini the sollointig.0. 5
mL 100 nM Na-citrate pH 5,0. Bound anti body was el uted
e AGH drlc QR fthe ﬁlgemg Mﬂ%(&hln%a%mrﬁalﬁy g)? & rmﬁnospeaﬁc,

[ nvi trogen) was conbi ned wt
WR@E@P;IOBQW}E‘P@ ﬁé@@é’% S}roﬁ /G CH rexchange apfeleyly including
tiesRedctiveleiderabgudneat ®dcrited id Ghifexandgle 4204 erived from a human
Consequently, 20 m were applied to an 4-12% NuPAGE(r)
Bis-Tris SDS-PAGE (I nvitrogen) (wth MOPS buffer for
non-reduced SDS- PAGE and MES buffer with NuPAGE(r)
Anti oxi dant running buffer additive (Invitrogen) for
reduced SDS-PACGE) and stained with Coomassi e Bl ue.
Fl gure 10 shovvs the SDS— PAGE from a typ| cal

o, . o o - -




10

15

20

25

30

to the respective HC heavy chain. In the unreduced
state, a band at ca. 150 kDa can be observed for the

W@ 209p108281 ant i body. Exanple | E Purification of PCT/EP2008/010702

nonospeci fic, bivalent <I G- 1R> VL-VH CL-CHl exchange
anti body and confirmation ofs4dentity by mass
spectronetry The expressed and secreted nonospecific,

bi val ent <I G--1R> VL-VH CL- CHL exchange anti body was
p:WN(EP"éw fantimdyiHetey edhin $HQ EDINQr @ asubehgtatcahms(SEQ ID NO:

% hﬂa&u?%d) ?rlObé// Oﬁ%f@@#ﬂ%& EH@M ﬁf&ﬂ?%l‘ﬁ' c'Bgmt &)nlﬁaﬁwaomams
emﬁ@n’gé frem # huapn eptibedyniGrkarnal ?‘Indé&@t1 bre s u pe r n at ant s

fromtransient transfections were clarified by

?Iﬁlg:gfeh{ %%?&Qn@é&n?@%e %éWP’Ifb&l a{ﬂtfl’o@ﬁ?g&adé&fﬁéquence, light chain
| ratl on | r..and. applie

wrEARls slomaip ?&ﬁ& e e Dpan kR Bpaclight af it i igy(CL)
W}:Ué jollﬁHdaindCqudtth tRBS - dndf dfahe Ed@omMnNaﬂt-HE(Ml,ma‘ln yiivheavy chain

ol 7
spotar o p L NSRS G R pratioglil adilonab CRRHR piaue
fTiie | DMA c-odingdfot the saspleative fusiompeotpinfiegilting from theagrghange of

Eﬁ‘&i Cf @mﬁﬁgs biL drﬁlrcptioﬁlag: B?ex\/érat\ghvb el ¥ynthesis and
exc {

t nivi )
G danate <ANGH T8l A B adBeDy hie U B e felfowing

of the sanple with 300m 2 MTris pH 9.0 per 2 ni
mcgdn@rbegpﬁgﬂtrse[@ﬁttﬁd @(NGETEDWle&}D&f&dEEdecﬁreﬁm heavy chain

r|c ant size Iu3|on chr
ﬁ”%\ gidogaip Q{F@ B’eﬁ'ym Lé@ a\Q' Char‘% e cgﬁtt 89&1?@3’(CH1)
Meea¢ fidioed @} indep2Odertl ¢hast umhlurbng mOadrdwmwl:l Glpéine residund The
TGR okl %{@?Rb@?&ge&fv@‘?&igﬁl&g‘@fn ramhﬁgqﬂr@ﬂtthy exchange of VL
concentr Amcon Ol tra
cedtGli dergains dynddand R domas wavseneratad toy geofpynthesis and is
%ﬁbeag@\mpr@pdm(@mh hOGAh*3SEFIPNE 18} ir tROGNVing.
800C. The |ntegr|ty ol the <I G- 1R> VL-VH CLCH

change.was anal yzed by SDSsPAGE. in the pres

SRR S FBUT FUORFET RO 1 s D oG BTR g arples 2
wbbve. Ghbsegently,btlickd ieaptessibruaectsrsdesor ubxeld forntlExsmpzhelt co-
é:rxl?{)regsqgn Q%rthg & eﬁl‘g; <%%%Z>VVLQ’%%%$T§HEK@? an 1b0dy with

at
clomads exctbambend Hk2pa<h ol he respedie L@Nﬁf@é? \élhé( HGCL-

@Yok LA b 0P W ASPANEHINFo kO trhAferteSipe&tiod tastilescribed
heavy chal %?gel n th)e unregﬁced s? e a baﬁ%@at C

labave aRd benabired rRie Do At Fre SEB RSO, AR %ragh‘/ aRd mass
Al gd’tﬁﬂﬂétt Bf ﬁi’éde@idcﬁ@d”fﬁﬁﬂllfbcﬁt Bieiafexphssish GreldsRwere good and

S 5 ¢ o e RReroll iRy 18 o5 S Rdai Yy cL-crn
telelianigh eanttilrddyyi deiscFibbd cabmsov”elt ;arnpexb@dymmgmdashowed no
'IRH:Q@&-bédC ﬁﬁ&lﬁ%se an%f@&%&ﬁ{aﬂ? doifp festov‘ﬁ{eereﬁfegﬁt'éj@ﬂNGPTZ

sequen roteln ana ics and functio

ofiltripe By Fgre ésﬁemggtr%tse@te vitally gomparad ?Wefttf'é of the
timcptrasakvﬂeelpec uﬁmocgvaaﬁd( gl cANGRT W VhQUH(G)/CL CHl(G)

ot i el AGPo3 e B s FaE DFeA ot ok b pthod

Cb‘otlﬁ hatibadip ehibiseddegmpastyle dieting hffnityHor Mumyh/ANGEF with

excha e tlbod ec I Qur 2

Pae. KB AR {2 (o SRERREmifarfghd) of &1, pit, for the

@ANGHEEQpeuld‘typr armb@slv end ca|45pMHer the %%@ET@HNL VH(G)/CL-
body in an I G--1 R ECD bi ndi ng ELI SA and

%ﬁg@gﬂ%}@e%e bi ndi ng properties of nonospecific,

bi val ent <I G~ 1R> VL-VH CL- CH1 exchange anti body were

eval uated in an ELI SA assay with the 1G—-IR

extracel lul ar donmain (ECD) as described above. Figure

1 1 shows the nornmalized results froma titration of

<I G~-1R> VL-VH CL- CH1 exchange anti body and wi | dtype

<I G=-1R> anti body fromtransient transfection

supernatants in HEK293E by Sandw ch-1gGELI SA. It can

be cI earl y seen that <I GF 1R> VL VH/CL CHl exchange



anti body and thus appears fully functional. The m nor

observed differences liewthin the error of the nethod
w@paonsght e.g. result from m nor variances i NnPEI/BPB®0$1010702

concentration. These findings were corroborated by

Bi acore data with the respecssve purified antibodies

t hat showed that nonospecific, bivalent <IG-1R>
M - \HLCL- CH] ev-“—ha-n-g-e-a-n-t-l-b-e-d-y—h-ad—a—e-emeapab! e

affinity and binding kinetics fkda[l/8s]| RkEQX]as t h&(D) [M]
original wldtype antibody within the error of the

thod. net| ata are gi I, A=t he 4fol 1 ow n )
E@g, ﬂ{‘\ﬁ?ﬁ ﬁ%‘&‘)‘fll o] KD 1o7 EiD5 ar 907 o 1R 29810
VANGPT2> THIVE(GHELOBHE(@B8E- 3 3.286E069 3xohlinge 4.45E-09

Ie | G Anal ysis of the | GF- 1R binding
a’?%lﬁgg‘?%/rgs@&o nmonospeci fic, bivalent <IG--1R>

et R
over-expressing 124 cells In order to confirmthe
bi nding activity of <IG-1R> VL-VH CL-CHl exchange
@Q‘Iuingggg binding to the I G-I R over-expressed on the
Surtace of 124 cells (NI H3T3 cel | s expressing

reconbl na t hu :

\Hei\h/ a’hdiighlﬂ tchﬁm sﬁéaﬁwﬂlvfhl ghGlEH.—FRR tHe-\MH/able dfdfﬂams VL and
Séieig%g%lamd BYAY ANdnY, | ALY A <(1n(s¥an]( Rforﬁﬁ‘ ROI%nBSCN are

ard rllL,UUoll ea UII Iu:‘ Tor J. pound

% Subsequent I Y, ceI I s are centri fuged

f&ff@n equ&% and bound antibody is detected with
F(ab')2 <hch>PE conjugate (Dianova) on ice for 1 h
M&g&éﬁ fromlight. Unbound detection antibody is
washed away with 4 nl ice cold PBS + 2% FCS.

Subssdetit eqt-bypressionl o ameaemx iviildygee Gtitvidy 400 <gGF-1R> VL-

I p ed_i.n _300-500 ecti . .
NTEIBED Exfiat migel,in TERER, RN GBL PR R pispecific
(<BINGPT 2 1GKaeV]- WH/@G@PEHMCbarpgeranab@ﬂM sition).

During the experinent the respectlve i sotype controls

3h %rﬂ&ciouge%%att@ aiRtARl BRYe &ﬁlb(fd'}fcre&bg'ﬁl(ijilﬂg <@WNBGRB2> via
Bi ndi n

-1R> VL- VH exch tib
bt GANJED LAk, aberegitbaom AU By TG e GiF T8 1>
odl-V$1/Cs.- GHIprébEdhdng/d ancibodye rfabatégion depehe esthes hide thxf two

N T e e
dbemplet i )nweret helexprassed witly two ¢xpressiont plasmids Codmg for the
:ég&vﬁﬁg?%ﬁ g«?fdltﬂﬂ a‘?lftlbb%kﬁrﬁﬂe W 7 S 6ilinSe @E‘t‘Qtlﬁﬁgl gﬁec\{atlon of

45 cells if i ncubated

I yPerIBTY CE@ﬁbéCabmcéF%b;C*tOﬁ@Vﬁ hepvy shaies HE. “his. restlted in the
agﬁheﬂaﬁgly Eﬁk&@pécmet;nﬂr Hlmlﬁchnmmemmavpm{/m CH1

wed t ha dOﬂHI n.exgha function
R 80190 L0 IO (e UR R, S ED (P Pfreediaty wel
apidocdi sl \mahimh&algag sidatpedducd inté aoouinotias siprudgdrvd esulted

t ' %Y .
S8 T B2 YR G BB Foaie v
f@H 1 erehaggnantitodgrbispecificspld-Pil é- Igﬁt 1BoiLe¥HAGL- CH 1 exchange
da%%ﬂr)?a)b egxdbgk%P"@&aWBH%e %ntlB[)@)d Llﬁt dd?f‘tlorﬁ &Bﬁ&&lsslaa products

purificatlon and hara er|z tion of sSpeci

i o C- AR ragm I C-Hfrer@anay é‘?ﬁ?bfé‘wi ahd HC*-LC
dﬁm@fsr@n‘ﬂeeﬁp&téd-l are repl aced by each other, and

wherein the constant donmains CL and CH are repl aced

by each ot her (abbreviated herein as <ANGPT2>

VL- VH CL- CH exchange anti body). Exanpl e 2A Maki ng of

the expression plasmds for the nonospecific, bivalent
<ANGPT2> VL-VH CL-CH exchange anti body vari ant
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The sequences for the heavy and |ight chain variable
domai ns of a nonospecific, bival ent Angi opoietin-2

WOANGPIR251 VL- VH CL- CH exchange anti body i ncl uBCTEP200§010702

respecti ve | eader sequences described in this exanple

are derived froma human <AN@G2T2> anti body heavy chain
(SEQID NO 6) and a light chain (SEQ ID NO 7)

descri bed in WD 2006/ 045049 and the heavy and |i ght

¢ abmtrasonstenndo-eipresising the ewolexpressibrf plasmads lrodimg for the <IGF-

T .
Uheol ) TR 0 o o
threai<AANGP T 2b | vl diymrea e ntilady) aaﬁdrqfwenmﬁalrx K prcgwrtlon of
GBS ol%ﬁé%mc QR@IﬂUR Aﬁ@%rﬁld%ki?eﬁll%kd édé?ﬁ@'d de to the

eRaiab siregation b ias mfe?{?‘ﬁ'p EH?hQﬁ—B‘)qgu 96 apsrtot ¢gfight

tR4ind RatH ®sHEGkawecHdisd Gidnp rtm &[G Fr BS54 lahidngANGRTI2Ch @ildtype
exchange of VH and CH donains by VL and CLdomai ns was
Qgﬂlé‘?cﬁ?ed by gene synthesis and is denoted <ANGPT2>

HC* (heavy chain*) (SEQ ID NO 8) in the follown
Togegent: the gnismf shed wairt produsii@) TaoncspedihodiGF-diae L-VH/CL-
TeaU &GETng%eéﬂérb ai §) ARG eRiplc® <ANEITL- (G%)_IHR@"‘WL Ke1/CL-CHI

huma eav ain constant domai ns

Je@qhqéae a@é‘tlbﬁ@)éri‘@ﬁd@thNﬁ%FTﬁ> mlétvmﬁmalttmdﬂf@ they fqueplasmids
TAFDEL- U‘GEHfGﬁ‘SIIGIanMé}IdSIDWO@&lpUG ug*flc;qsm}t hedesehanplasmids

3&92&%&2%”%’@83%@%&%@2 A TR REapGPT2 (or

lpﬁ%nﬁdls @IBIM pUa-HC) ASBRT2DCSB@)-pU- LGANGPTDiveny. traiisgently
feltt8 %Xgak?e%g‘ﬁt?f Y(ﬁfsﬁ]g ﬁE%r%% %P?JAOQ:gllljss mgﬂ&)m%ﬁ] mbryomc

es cripe asm
Hmmy celhding29% ARERSSINg eleaé%ﬂrreéfsrue muglsat mtlgswwerlcan type

e -E%HE&IO%I'@%S& Rufib@ AT CE24# CR1E16%32 ot29592 B GURRGEd in

of the < i ncl.uding. sig equence 0
GHINEM .<Pug§%q sm@ﬁegl EW%S@%&W%%? p?é“%’u“‘gﬁf‘"th 10%
Qﬂﬁrb TLowﬂ%NGm_QFfeﬂaQ‘alﬁ)émrﬁSSihlb) Ve L-@luGnhiGe  GANGRE2E 250

L ela NS, T PR IR NS Bod Mgen
SEQ:HeEMNIacuBr Bh@hamd@lsp W@s @d inANGRIkPof BWGENE™ reagent (ul) to

cotr ;@k ecti ozgargﬁlq MS?&E&%S rﬁ@ﬁE%%SHya@IACﬁmne {aognids
cafeding <Ny lé%t@,ﬂfa} LG'n (Blagridst BWR4r RNE-HREGHEF-1R and
PR0ESPUANLECYBIFSI)Natd ADNEPT2:XC el DOS(pl3ntiE<BBE7- pUC—

e M e B0 P T G AT 87 i

SBP4-GARC-GIC-CNGET Z e andn BBOGphHELOHENGPITA, Ssepd@itlelyandwere
Eg}gx!teg)sséatﬁ'eosha Iécgl%r?clh 78gr)r(1 ﬁs@éga—gohg r§id Bfelggci‘}t%ﬁms to heavy
chainp encaing plapnmdsmﬁjhﬂt(sqmmlgl)tﬁdlﬁ \b@resfeﬂﬁfélaérdém 3 with L-
IdALQNe i deRgaRdediu 0t HBéQdONP& VR?]B@J S ’fl?er harvested

co-transfection (2-vector s sten) or they can

shpsreatapheentaingd eaﬁmﬁ thermaingried gty Aé)“i‘qjl(\ﬂ%%‘t‘%‘r <I(C1F IR> VL-
\w;/tcm Cwskmnéeoﬁnwfﬂ)elm dcffRNSANIGP T IGH-aR>eVL-VH/CL-

At seby onstte e bt 0 eel i, 38l .
a‘B‘SPb‘ﬂﬂ@’ Vilag HeCbr(@idl jertiangt asin? o&sﬁatﬁrt \éu&mmcpmzexchange

ﬁ&%on?alm 1 &ﬂQrfgﬂ%ﬁg%tlqu?WesgeﬁbE% L\Pﬁ tb)11 after

are afal ogous e vectors descri
drsasfortan bﬂ@enébtﬁlﬁﬁll@ 3nd staved at r26cri ption units for
the w | dtype <ANGPT2> anti body heavy and |ight chains
wer e sub-cl oned from pl asm ds SB04- pUC- HC- ANGPT2 and
SB06- pUC- LCANGPT2 basic vectors via Fsel, SgrAl,
Sse83871 and Ascl sites into plasm ds SBO7-
pUC- Hyg- Ori P- HC- ANGPT2 and SB09- pUC- Hyg- Ori P- LC- ANGPT2
in order toachieve higher transient expression |levels
i n HEK293E cells. For conparative reasons and for
co- expression experinments (see exanple 3) the w |l dtype
<ANGPT2> ant| body was ei t her tranS| ently (co )

o I P — 1 127 AR 17NFN"T"
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Maki ng of the nonospecific, bivalent <ANGPT2>
VL-VH CL- CHL exchange anti body expression plasm ds The

WO 2NBPIR31 VL- VH CL- CHL exchange anti body f usi oPCTHEPZ®88/010702

(HC* and LC fusion genes) conprising the exchanged Fab
sequences of the w | dtype <A¥GPT2> anti body were

assenbl ed wi th known reconbi nant nmet hods and

t echni ques by connection of the according nucleic acid
§egrtentp&ratﬂ7herem&wls ethe wibdtgips edGENIRes astibodli mas tthansiently co-

v\g eac ;ﬁgstl]‘z E %ﬁﬁﬁﬁg%ﬁcgp@f@?%gﬁa%gS g UC_H.C-
$GBdI&y smply 14) m&lqrm@ theppdugre < pNGPERP Hegadd)C plasmids
g;ﬁ@d @@Aﬁ oMY BEC-UWRRE 212 %dGsB@%Ud SMSPUKYANGPT2 or

WMAW]@T gpﬁil T Ca‘iéiée (glgﬁ?gl qr_g]g?etcg}ggy) Cells were

|féegédl ad dh)ﬂB avith &-Glaspsidkiadet mMMEGlicopd E8igengl] ¥ihdiN2st [[Gibco).
3@&1’%1%% Eﬁrs%ﬁétg&;&@l t Sﬁl(réxegf'l cl‘hicfI 12t <fbl§ q§> IaaiANGPT2>

SSI on casse atnt
mkciqq:emgltﬂbhéy VaspEs titlver mm&'@ﬁc,llﬁﬁpew@s dribjadisg ingpnapetent
thQ t5 %ﬁ? ff l!ll}ﬂgd ESSOElg{lb gﬂi gia\fﬁsawf“lﬂolth %@va': &flins from the

es esu vect'or

6&@&@> aAMGPTiheWﬂ@m¢ anebodigr resultinge ind Weegidighe ghain
WaS cMBbh,fdn@ds BvnddNPaSQAURRASE Mok, WAldtypean sl @hltaiditg cell culture

stabl e transf ctlon arger quantities of the. plasm.ds
SEPNTRBISANE IRV Biea %Vép@rﬁk sy tr%fﬁcm RE B RtniGgation
nd ¢@iréd k0. es ( Nucl eobond AX, Macherey- Nagel)

Exanpl e 2C Transi ent expressi on of nonospecific,

L ket e SRR v
émbian@@xmmicbbdyeldvaé axphesd&d-b> t vidldyperand <IGF-1R> Fab
‘E%sgé\épsafn%BBHi@B tHé r@ﬁ@sdf' ARNBIPP2EGHil A Taribaa lasmlds and

erently g HEK29

&GFSI%NM%%%%W nghaYRa qry H%ﬁﬁ%dzg@% slglfmgour of
E}%Eﬁpr@ssﬁﬂf lof QANGBTBHC\LI&&foaﬁhUE@h’ ']MEpllaSIﬁfd i@tpﬁ‘ has to be
g tég b.)%c“on depo%t f] € Te ressl nofb 3§ ecificities
adered dufiBe BfFGia PP OTRRR 1 Al aRra FR et piksip
FesylteéigsinmadoreraverGiburdutenpfitendifferdt atitodid% U tra Low
I gG FCS (fetal calf serum G bco), 2 mM L-d utam ne
(G bco), and 250 ng/mM Ceneticin (G bco). For
transfection FUGENE(tm) 6 Transfecti on Reagent (Roche
Mol ecul ar Bi ochemicals) was used in a ratio of
fé@ﬂéé—gr) reagent (m) to DNA (/xg) of 4:1 (ranging
from3:1 to 6:1). Light and heavy chain plasm ds
&ﬂﬁﬁdld}geciﬁ:ltﬁ?ﬁﬂ@f Hikpeaifid JANGPPL-A6H: IRs> YUV HCL-ANORkhange

F g YC LCe- ANGPT2>) were expressed from two

P Fent pl asm ds using a nolar ratio of light chain
to heavy chain encodi ng plasm ds of 1:1 (equinolar)
rangi ng from 1: 2 to 2:1, respectively. Cells were

fepgeds @k n‘i’eﬁ cH"Aj—m@n @%@%IG@ RIWL-BHUCIOER 1 exchange

st é%ah‘tsi’ <t R VoS Er b hangeappody

%HGCMN@PﬂEﬂ Wilatypd aahtﬂboﬂfés ](“Blsﬁédlﬁcr VL-¥iBCeeCHonexaltange

TR et ofrePlshr oy Chb RlHED: RSN o LoRgpley 34) by
hmmwnqpmmmcgioobwith nqutenn eA QA garp¢<teade éRb@lel) Ss6@inteRrotein A
{\&? % é)%ig({vere wasglLDd ree tﬁh&tlﬁcﬁﬁ‘é’kvm@' @6HM q’ﬁs (1;Iq071§ 150

urlflcatlon of nonospeci f

i MaNal 1%AMI@“112§PW Srbsegueantly, bxbrnakgell ahlfmlséayeraﬁfant were
Gpplidd 78t theNPfeih A& NAkdriseDBedtBSpreSa@aAibraXeB iny TBRENP40. After
expressed and secreted nonospecific, bivalent <ANGPT2>
VL- VH CL- CH1 exchange anti body was purified from
filtered cell culture supernatants by Protein A

affinity chromat ography accordi ng to known standard

nmet hods. In brief, the <ANGPT2> VL-VH CL-CHl1 exchange
anti body containing cell culture supernatants from

tranS| ent transfectl ons were cI arl f| ed by

e .. AN NN - o .
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H Trap MabSel ect Xtra col umm (GE Heal t hcare)
equilibrated wiwth PBS buffer (10 mM Na2HPO4, 1 niM

wKpRPE0251137 mM NaCl and 2.7 mM KGO, pH 7.4). REBP29d8/010702

proteins were washed out with PBS equilibration buffer
followed by 0.1 M sodiumciiggate buffer, pH 5.5 and
washed with PBS. Elution of VL-VH CL-CHl exchange

anti body was achieved with 100 nM sodiumcitrate, pH
@bhiidr foned 1yati rooedieatperatert thabeadstweara washadnen ambhirafree-

NI(E tf'llt%p dialn‘?h %%ﬂéo‘?ﬁ\)\g}ﬁc? MchDS rSerﬁL nf'BSf N@%' e W1th 0.5 mL 2x

gate from nononeri c

ahosriboth tesffensd siine (XOHSHashe ndobmatigoRp Hnesvith 0.5 mL 100
HHMW AAEPHIP TR a%@igow Rs Qﬁ%%y‘%ﬂd&ﬁﬁh 635 ul NuPAGE®

care In_20 mM Hi st
Wéoﬁ?ﬁm %Eﬁfiﬂrrb(éavtrpg%ﬂ)t Pakce @@r%@?ﬂo@éﬁm ling%dH WlthoN&QEGE@
S l%nl‘lé'cﬂlfcﬁ@ Algdnd @r defMubkddRCRE répectivelahd dreatk8 for 10 min at

S EAg S e SN S MU B8 s

(Bﬁlﬁ)geﬂfh ewitlnMQP$ byfferf for henq,éd@?ﬁEDSVP_MSIE agd-MES buffer with
WA@)@%RR@HY rififtin nl%fY& dﬁd@theSQﬁvP f%%ﬂ forl B&luced SDS-

resence an sence o a_reducing a

$A§§équéﬁtalrsqdavmh rgowassic Blysnasshes Iagwquan@ diffegence between

Ql'fé ﬂﬁéeear?t%oa); é\a&raﬁﬂ@ b ReM AL tIHOARE |b6hz§v‘edtlﬂ<eQ§p1E§13gGl

12> V- VH O h T ibod |
aRupgdirith §Icfez%%|[a reng oRnmsndinsdpbeeR s nd a 5 kDa
33n£):orr@pahaﬁﬂg&b|tlaedespéumk éeawyedhairpr bivihdachrédirced state, a band
Sﬁ ig‘? g?fl 2(21{18%) anaci ?(l)tr Itﬁesco%g[gete lﬂnf Béci’;ﬁ %Ellus, 1no C‘detr 0 prove

con
tlee opreseincel ofmﬁmctmblml |1m95616¢ KhNGﬂTrﬂpI(éH éRy VL- VH/CL CH1

Ceiﬁg'la}{g@ §mll%®dthiw boar Wik t}Q—tH}Eﬂ afittly &gﬂgﬁcﬁﬁlk«}a@ Qf¥ified

ecl’es. contam nati on ant

,swpmlﬁéc al aicallal %Eé&%zﬁglmmwﬁmm 3?§?I§P]6f3q)he
<ANGPT2> bi ndi ng properties of nonospecific, bivalent

e2€ VL- VH CL- CH1L exchange anti body in an <ANGPT2>
bi ndi ng ELI SA and by Bi acore The bi ndi ng properties of

eC| f a .

TRIRRRGS oFer it ANGRTANEE AT VW Gl R h R Wby
full- Iength ANGPT2>- Hi's protein (R&D Systerrs) as
descri bed above. Figure 24 shows the results froma

ik /it UF ﬂxfe Hﬁ'ﬁﬂ f r@gucﬂ @ ll%no\s/bec\iﬁﬂ Q}G@Hkﬁmhmel CH1

ant i body and. w | dt dy
sxehange AnBberdyy HY hiesifc PANGET 00 rny VRS- G exchange
ﬁAhEiE"I? aii- W@G@ﬂbewm’meaxﬁtbbdtwd@?Biseedlﬁ@am -MBBICL-CH1

q}f’?‘ om?ﬁ%@%ﬁ%ﬁmﬂ ? g‘ﬁ%r N elrﬁt ‘Iip%8gfsélp ?c} cell culture

fsupmnatanal by Pheteiri monaffobwechmedlamg‘ré;dweﬁdlesveﬂu oy \mte hixglusion

cﬁleorﬁgtgg{ap%aya?dlﬂgtty ko Sl mEhGds. I‘IS%WCF tlflé MBbody mix
rotein concentration.

fcppiginips orbr eultuse r%wsrwws dyorBi Garent dtaetasf%thpﬁs t¢feplasmids

W@@ﬁl bUEHWLIGE-¢R A Imvdm Udhet*-38pved ahBa8B07-pUC-Hyg-

CI’%‘?W b a0 it Oﬁ# SR T i dettied by

aérﬁﬂriﬁlhga}hoﬁmm DOgl fordl Okinireitésy and (ﬁltra%i‘d@:t]ix?oughtdﬂ a5 phefilter and

|
Sl R 8 A 088 SO
Z‘GMHBﬂ; ivgffsr ao mNbea@H@ﬂ%rhahl\/bKH@BOt‘h &%/ oM NaCl and 2.7 mM
Eﬂef’: i, 'l(fmbcmn\flaﬂn%@ém NP wgﬁle}ﬂowfvw@l-P@lsﬂeqﬁﬂﬁ)tﬂﬁﬁglebuffer

ant i In order to showt at the

Bolearedry CAREPYSimyELTEg byl @H&H&% ﬁa bk ecBB&ﬁ*ShEQIUOH of

fhispetifio RANGPTREGFL s> GUAVBRahIEHI @xmm ©hahbod was achieved
wi [ dt ype <ANGPT2> anti body the two anti %odi es were

conpared for their ability to interfere with binding
of ANGPT2 to its Tie2 receptor extracellular domain in
an ELI SA bi ndi ng assay as descri bed above. In the
respective binding ELI SA <ANGPT2> VL-VH CL- CHL
exchange ant| body had an EC50 vaI ue of 135 ng/m for

T AR IANENT" N
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confirmed in a cellular ligand binding conpetition
assay wth HEK293 cells overexpressing Tie2 on their

wa@obagesiwher e <ANGPT2> VL- VH CL- CHL exchange Ba@it/EPmwds/010702

had an EC50 val ue of 225 ng/m for interference with

bi ndi ng of human ANGPT2 whic394is conparable to the

EC5Q val ue of 205 nMfor the original wldtype

<ANGPT2> anti body (data not shown). Taken together the
em;her()OmBM sodmmecaaml pH22,8 HiaWwe:d: yaimmediaty ndwérabizatminnof the

f f t At 88

SHRANIR, OGS, B 0"l PO B3 AR i
Aenaraftemc,ftqmnapn@m@:p@rannbg ipeby it grchesion § mr@ttﬁmphmon a
?—l’fﬁo:ﬁfelﬂi}@Oagu &@ky §00 @l?egrgdg icBReM O maM)nm 20 mM

exc basi's or the gener at| on, of
ﬁlghﬁm of ﬂ%ﬂ amM MlegHaé s |’B‘§EP‘B%‘F‘0\E“PH°@S(§F&§I“8§S Fwere
aitthequenidyasiie@nitited GBhgCd|MILITPORE Agniasa| Uhtasli)fcehhffugal

tibod t I dth o
PP Bl BUR eSS ReE st W B R ARl 20°c or
F80%Ct The iftegmuitynef. thd hetibddyr epecios stas avalgzedereSIASPAGHR (see Fig.

18 i’}iﬂih%% gsfépgﬁd%cg ngs?ﬁé%ﬁ a/Péd}ql@mg%gé@%dwﬁ@sé@%flﬁﬁ%eg with
Eogmapsie heliant hhue\as-descrihed ipj Bigepio hARe dhe pgtibedi Brx ehaved
fke kyjficd rIgG@fanftl'bﬁﬁley%lﬂ}% @ONBIKDA BSRECHIr¥Ploddinkh® the hght

respective 0 bi val ent. anti body i s de t.ot
o B o5 YDA ADG ot o S s, BeBE T BB iR 1 the
uReeduoéd axdendhandhecs efikDa esultidie dbbevédfor yhacudnpleghintibody.

%ﬂ (?bglrl)(\)éu?sgslf b}')rg)dd Ot[r{%lggli‘ggsor%eg ‘%Sﬁfﬁé& (?j](c Qve\fg b%{ﬂ)tlebfram the
SPSHRAGE gifteh é’rwtespécpumfsatlemdéggrsngermels Oh@csmrldo@eltel qf the
%i}g&lﬁ‘é %W%@P?i ?Gﬂ quﬁ vmm @:ﬁw i J@eoo%%sbmyzed

chain (S 6) and a hai n

Nban Fytiend sige FE@&IQ%CW&%?W@I’QWS that th%awfg%ﬁltlbody
ls &ms WoRl [ aomdhaterid Ostak. ns:hafaetedleéd \seldlpte&owm provRied for

bod - ka and e se
Sssarer e e p and i digng FalbBr AT IR oader tp ggve the
plmemtev(a(r fumlotiena dmpemﬁ@\ﬁt/).Né‘;th‘ZtI@ RoréfL-N&p ed-CHY hixchange

Eﬁali)(gdyc Z&Epgf ﬂ'? rQe g%‘%orftf%?Ckﬁwﬁqngﬂ%df {ﬁsﬁ(%ﬂlﬁar FACS
bhé@mg@&ﬁ$(Gﬁnﬂﬁbﬂﬁ ns (Hi nge- CH2- CH3) and |nclud|ng
an addi tional Gdycine residue. The DNA coding for the

85 REffpa¥RivE UshsdRs RhOtAIdlypee itk tredihidd BBt iBe R¥CRBAGEON of

GRS, Ty kg cbeghRtand Bhopine abEarURRKGHGE 1R and

HE{ I UJ-HERIGF-e Raexumplé IAD tof2tND with xhé wildtype <ANGPT2> HC
R4 12 bl S8 e ATl 1l BB T NGRS AL BB -
sequen eavy ‘ehai h vari
LHeAN@?ErX) vak pneﬁv@/ agh mfﬂeomﬁomnﬁlt@mlh@l(@Ibl)pfweartents by
d pasesinkee [ t
B AT Rt Db ) Ofs SRAGEN ChdRhcography
AELOTANgG b9 &eé%crf@élﬂr??qqﬁrff rom the exchange of VL and
CL domains by VH and CH domai ns was generated by gene
synthesis and is denoted <ANGPT2> LC(G* (Ilight
chain*)(SEQ ID NO 18) in the follow ng. The
Eesmppleiil¥e expression vectors are anal ogous to the
ones described in exanples 2 above. Subsequently,
Dieafiof LPRERTOAR HERLRHX ARCPTHIER (18! viPHICALH Pllkhange
coexpression o respective <A
wntibedyGp/agelldar F@?Sémtdgawsw qrhl2ééﬁ§r er expressigeelly
HEK293 F cells. The respective <ANGPT2>
VL-VH(G/CLCH ( G exchange anti body was purified from
transi ent expression as described above and anal yzed
by SDS- PAGE, size exclusion chromatography and nmass
spectronetry of the respective antibody. Protein
expression yields were good and simlar to the
expression yi el ds obtained for the conventiona
VL VH/CL CHI exchange antlbody descrlbed above AI

o g, g, o, s o o T 1 I L
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anti body in an ANGPT2 Bi acore binding assay. Wthin
the error of the nethod both anti bodi es exhibited a

weamwpas@bl e binding affinity for human ANGPT2 RET/EP2008/010702

esti mated KD val ues (nean fromtwo determ nations) of

ca. 38 pMfor the <ANGPT2> vgol-dt ype anti body and ca.

45 pM for the <ANGPT2> VL-VH(GQ/CLCH ( G anti body. ka
[1/M] kd [1/s] K(D [M wldtype <ANGPT2> anti body

I 3fideE+® bofifn Ehelpi@sefRE-of furncaidiEh THispeviific \AANBE PTR-IGHH (RG) VL-
EXPE’%L%]Q§§%§%§ Ent:l?’boddygi? tE? Q@ls;g&?dla\r"@-W@L egﬂyexchange mix”

essi on spe bi v

iG> TRsinCPEckfRstsa ) | Domgspeier SIGF-i >t Nb-¥igdvly Gl exchange
hh§td C‘B@'lﬂs;&@ﬁi‘é' SAREPTY - TiMIR DV IL-OH/EBE=CR1 &lRange antibody

var| [ e domai n VL a ace each .ot her
ﬁé &?ﬁ@?a‘ﬂ tﬂé“‘g_af{rﬁfa t]@—ﬁra%ﬁl"é’tr‘&ﬂxﬁg’éﬂoﬁge“r‘bed
ﬁﬂ@harﬁplhejA(ab&ﬂﬁMk s heFaiR ANGPIANGREZIng GssdyRon 124 cells

P L PO SRR BEPTR R gl e
a@sﬁfpﬁﬁbnpldhk/ﬂbéplaled @rFigex5habgpeaid KAN@SP"E%IG-]EKBQS’VIEB’WCL

]he?xch?n%l aq'Jtlbo l?aq% thgeniwg edegxzat Mévﬁﬁ Stk the
exc e unc

ange r to gen ate a I onal
by fied pntikodyrmihagmplecgn resperdive anemIpable, phbingding to IGF-1R

NP IR ad & KRG IHabsinRBiaAFoR1Y; AR thlid vilkmeid ggﬁs'ﬁo target
via the <|§5F 1R> VL- g?/CL CHL exchange anti body Fab

PRge Wih the bve ppRGsed FaRTe8INSt wo expressi on pl asni ds
coding for the <IGF-1R> VL-VH CL-CH1l exchange anti body
Beix iyt €0E5A)24velsepee FACSINDBS werk incdbatédwithrepghes¥) ph undiluted

élﬁg'um'u?g lﬁ)&?ﬁeﬂ%}t oqrw&l'hg lgﬂaltll\gﬁ;izildﬁopq}fxgﬁl ?’Eﬁtiﬁé%f)ﬂ}f%body mix

assoc

wncll incpbetelauvige Goral ndn s St cRuesshe colsoevrernabate with A) cel

Gl,l'ﬂ?th@%_uFQnEﬁ'n& S Uk Q- é rds§i6n YRS @stQﬁ'ePQIGF IR> plasmids
ic _and bival ent

b IR> VI-

R UG R s thsaégs;% e R e wildype
&mﬁ\l(ﬁ@ﬂbe%a%hﬁdﬁqsmzﬂ pUGRHC- AXpPaR ?ﬁmamﬁowmr@mc _ANGPT2)
t,akl,.n [ | 0 cou 1. S ,SN0

P%%Q}F(?eaa i SI%C‘%:C;& ltl'svr%ﬁdegﬁ Phe*as 88° mal nué)p?vog‘ £l culture
suprosqtent from theGEo-tipreNsion/ief mmlldeopchgh@fel&mplmmﬁyiﬁ (4842-

' T

e e e e g g
lev@pdﬂ (%BQ&epIéEddGché’Jéh and (SB0pU #&bém%@%}e gnoted as
H@Fdd@pe(ﬂﬁnooﬁg&etlemw eddordnéhséiGhe LeespdLtiMRr Surfddl Htibody

s BBt 2 VoL £33 SR b Rugme mi

t Ialppli@d (c@)thé’(ﬂﬁe delly (a:radnp:hhéo; VF@glﬁ'x [I7¢s Sinboupd aswibddy was
?vgf e%wzgyr &16461 y(i;c:) ldWPbgi t % ?/O dly?SagGﬂ?co) cells were

unc

m ro or |on
bérspbuged i(& m:ln@im(Pg)ﬂaN@ﬂg Qundabispdsig\aniibpdly es detaesechwetty 50 pl
guﬁglhﬁetﬂﬁ%ﬂ Aroftofedin - 2SQREGBE)0 ’OR&{) gﬁﬁerH@a‘fé/r qhﬁl @§ ice.

unguj d ssoci at i on of ins wth

Rebseguenily HEDQUshAREIGPiFE 2 AN qudétrvﬁZFlg 16)
@B&WQ@QF%S 17): witenailate célsﬁpg\?wecéfg)“t h@%ﬁm (Gibes)G cells were

cifig cha
B o et B AT RoMATE RGO Cefarierigh 50 1l 5
ax/ohia R gedrim oty Bimic iﬁ)leﬂ@PB’RMO@BI AR&PeSystetrisp ati £55min on

7 I d .

iy SRR 55 - oo
gguﬂol B@Wgst@qppl}@.ogn@ﬂpgecgﬁ@ antibody was washed away with 4 ml
1Bc E‘VJ—IE‘C ANGBES), CAls V@Ir@&'i‘i'thﬁl ed (5 min at 400 g) and

BO4 and SBO
Pawé ﬁ%‘ﬁfq“if’ rmsé%ff‘é .Wfa‘ﬁélr %’ﬁ\%j gtrgmswiwgPE conjugate
HEK293- EBNA ceI I s (human enbryoni c kidney cell line

293 expressing Epstein-Barr-Virus nuclear antigen;
American type culture collection deposit nunber ATCC #
CRL-10852, Lot. 959 218) cultivated in



10

15

20

25

30

DMVEM (Dul becco's nodi fied Eagle's nmedium G bco)
suppl emented with 10% U tra Low I gG FCS (fetal calf

W@ 2000468028 bco), 2 nM L-d utam ne (G bco), and PGUEP§${10702

Geneticin (G bco). For transfection FUGENE(tn) 6
Transfecti on Reagent (Roche gyl ecul ar Bi ochem cal s)

was used in a ratio of FUGENE(tm reagent (m) to DNA
(mg) of 4:1 (ranging from3:1 to 6:1). Light and heavy
(haitfogph/@sied$ farrcadingn Kk Grotééted Honalight ] (Trib gyl daStnépdisvidin-

Pﬁ?ﬁ@&&%gte%s wacfggcz:a(vay B\ é%%gﬁéég?qdﬁ@ L Gz, | s %Ggsequently,
Qrlis PvdriCcaNGRTz2d 4 A dnBBEY glJ@esaygen@ed ] @QQv&&@HII:ZPBfr and bound

§4r Eﬂrlgﬁl ﬁ?qgn%ggte ex eSTﬁe&‘Bﬂ aSﬁQéS@mulr%r%Téanto (BD

ect Ive fromf our di fferent
Ia?s‘?haa§elué 990 aellfnwearaCﬂawU@nbePn@w CHERCHEenp thio sRppective
fsh@'p@sc&fﬂm iwtde Bhagatdisoobxchide bR cﬂlc) bifthg Sevents. In

Fion i M%sss%éh#ﬂglq%?@%@f AU T IR and

e:(AN@HTBe:dwarerihdudﬁdatshentralsn products A) nonospeci fic
<I GF-1R> VLVH CL-CHl exchange anti body, B) bispecific

E@%@Ee }%gg ﬁoM;{[rl]'ltg:tgﬂdl glggélﬂggéspfgﬁl 12415 with cell
c@iwpsupéringtayis; ‘Fﬁgﬂ &7 stopis éb@cwamigsewnh she pwﬁgbemmdy mix. In
WhehVELsE4- 1riChthi @x glean g ey [ L€ it aacdhlaﬂge €@hhol6py tw4k @pplied, the

sup rnatants, were harvested from
CHRSHI OB SBRETBRARF (OF G oo o8y oPishage obBigrcm
GXDdEB @ hiix’e fro@a $loe so-ekerevdid rd by peVEMBFCIREHA ndxicharte amtibody

nS| % %&P {i‘f’t% éﬁg;r esg g % “{1% glfgnmﬁcfﬁﬂ ﬁ%fé fﬁloags@lgc% r;rlglhcatmg the

pﬁ@senccgnétarfencmnahbtspglﬁﬁ KdeﬁéTkKBKHPRbVWPH@ CH1 exchange
d

g@@%ﬂaﬁ%a‘ S804 M (h’y gln@f é‘t(g'?(}g\ﬁﬂi—g 22 ] H%:lls ’\?C%:c)l_l_éo AIEIIGPTZ

BU8t2pemshc ,am@nqszbru#&eg 8 EYP JIESY antigepy gﬂ% &4 gpBgred Fab

1(§iﬁylr3cdhit¥£t to His/hdrad) Prediteed Wth&wﬂﬁ@ssﬁcﬁi gfra»}o @ildtype

bco The har est ed super nt a|
Bptibytfiesorli L1 Tl RIS EE G TDPEIE, Bl des is
f(&manﬁﬁmang e bnlyon slghe chift o floorepeoced lrx:thﬁrFl’kES’IUndg;ng assay

Iwrlllce: e %ﬁﬁ?hltg}é ui)grnapd%t Hﬁgwﬁg c?arﬁﬁ)%a I“Wli@ %E;&I’ "ﬁggﬁ the co-
c;qmarsmb thh@wbievmnKIGBdB@s plasmyidst Wrtg the wHdtipe |SANEPT2>
%vﬁ%qﬁs%;?s% Bbd AU caAD % the pARARIeSS oAy a WnhNl E4BEo b functional

pe m x_contalning cell | ture supernatants,
\'R/ESP%CI%%‘F%%T B&Nﬁgﬁﬁaavl%me&nﬁ%h er transfection by
centrifugation and stored at -200C. As the <ANGPT2>

Whe gt yepeltsastiomb dey bﬁyhmmlﬁesgmnf ofCEhiV I/ CQLi-@hHr exchange plasmids

SRRET PHGEAR | oY RERS 1B RY bREAR D8I B8F 2 <ANGPT2>

pe an Crossov

ananhItydlfetscttomel |baﬁp|egﬁof <ANI(PCBT1221>GRM1RHt YbeVHATE 684} exchange
Y t 1
fﬂﬁéﬂﬁ%e%ﬂmﬁlﬁﬁ ?ﬁrl ldlﬁﬁ'@rg-taoqggts EXGRARD Ul hzﬁpc@)ﬁs ly be

asm’ds n favour gx re Si og
gWQ>I%CPGF%§eﬂbf—‘nf‘i"r?éﬂ‘&?”quhé’ ptlwgswf P& CPSmg for

kecrdapt sl dquﬁiwam&deesnegulmﬁta%lfgp cainlpmtmf elgifdrmed
S

ressi on ,of cificities t|n
SBhCBR ardo e on BRRTheraRteReRl TANFBRh LBt an e 1R
ABIGPMmefldepe pititddyon of bi speci fi c <ANGPT2- | G- 1R>
VL- VH CL- CH1 exchange anti body A m x of the main
products A) nonospecific <I G- 1R> VL-VH CL-CH1
exchange anti body, B) bispecific <ANGPT2-1GF- 1R>
VL- VH CL- CH1 exchange anti body and C) <ANGPT2> wi | dtype
anti bodies ("Bispecific VL-VH CL-CHL exchange m x")
was isolated fromcell culture supernatants (exanple
3A) by imrunoprecipitation with Protein A
Agar ose- beads (Roche). 60 nL Protein A Agarose beads
were washed three tinmes in TBS-NP40 (50 mM Tris, pH
7.5, 150 mM NaCl, 1% Nonidet-P40). Subsequently, 1 -15
m. cell culture supernat ant ver e appl i ed to t he

-~ o2 'Y N o s T 1 . e R IS AN



10

15

20

25

30

MC-filter colum (Am con] once with 0.5 nL TBS- NP40,
twice with 0.5 nL 2x phosphate buffered saline (2xPBS,

WRwpe%02ahd briefly four times with 0.5 nL 100PGAVEP2008/010702

Na-citrate pH 5,0. Bound anti body was el uted by
addition of 35 m NuPAGE(r)-d2DS Sanpl e Buffer
(Invitrogen). Half of the sanple was conbined with
NuPAGE(r) Sanpl e Reduci ng Agent or |eft unreduced,
Eeanpletd vel y, and heated for 10 mn at 700C.
Consequently, 20 n1 were applied to an 4-12% NuPAGE(r)

%eﬁer-gh ﬁ of (<pBY ik 'OBEER- ANG DT MYV ﬁz‘ti%Hi Qkchange

an(] VES ﬁUTTer W Th NuPA
3 doprains (kneb i fOI‘

reduced SDSPAGE) and st ai ned Wi th CoorraSS| e Blue. On

t he SDS- PAGE no di fference between the three anti body

speci es .c anti bodi es behayve

5 if ges a6 BaadhnF AR oRon SEPREE Asandine for wildoype
antibeigonidh plsmalsicheinigifghV L-oHalGls Chllexah&ige kDabddieresults in

El'(-) [ %eglﬁpa?n diig 2 belspecnl(gan 5 fo/ﬁl ;| i %gaﬁ%ég % 3% tlbé HlaIrpSroducts
dbsmpne@etlﬁ: Vb Hy6pCHi eexshangsoanfibotibiy 5) hlweéllﬁd eYL1/CL-

v f 1d of
E/rAI_PI\%G%('IGB eparn%gﬂfﬁn@t M%e%%bo@jr SIREfirHef i 1mprove the yield o

excg ge nt| bod d h Tob
Sheobspiriic FVECEARRE Tehr Wb A b Sisersesenilbedy The knobs-
mbtﬁdledte(cﬁmey evasQpptied 3 el &dlk@"re:ERsGSbf iad g ANSGGPT2> VL-

SR B, ERRaEE reBi Ph8 ANlE] GVRES antibody to foste

Hhte%dhﬁienﬁ*rﬂibreaﬁﬂmn@epemw bodgpdilﬁed aridk moidifiddeherary rehains (via
5ch)
2—;(6; g% I‘gC atnrdgdbgz?lﬂeaBH EI spec I‘i]d% axg&gﬁrétgna%%aﬁc antibody

Vrepartn. brihieemilg a bisper eeytl reyegming YEGRi angk ANEPT2
@nﬁmmb@ (bafids BﬁCthfel eVYEFYH(M larﬁfbeaﬁrtgwm X1d the VL-

f lr]'l?/Edfe é ggahgggegaﬁt@?(ﬁéfg g'i[\‘lg;)ﬂg}gj I\g%ﬂH ﬁr e§ d(e::scrl ed above was

gbi@artiogr aphy fol | owed by size exclusion
chr omat ography according to known standard nmethods. In

w ICFCSCI‘I ﬁ:{b%% ng%/nengeém%gﬁt e%'cgaﬂ tfi€ 'JAN‘@#”{% %ntlbodc}' leader

super na ranstecti ons
BRADERCH U@m@m@am@lg rd@ntaw)z(é’Lb Wad the. ugpan Fka@ﬁa light chain

%ggs%arpt%n@{ﬂ'(Cg wgrel"&rémgﬁa- ¥u§éa Qlo the 5’ end of the Fc domains of the

LG SR
@@manﬂﬁ)gaw dnnt i‘d’stﬁd‘é %Q}‘% e DNA coding for
fthé féfs dti98 fusiuropidiei r&u&ﬁlgnﬂm}rhlthé exchangt efpyHiaad Cld1 domains

n MabSel ect,\ Xtra ¢

rd@%?anwrf’ BRI LY eri ST R shEBAE R RGBT
mmameﬁmm(mmm 8.7 MM KA, pH 7.4). Unbound
proteins were washed out with PBS equilibration buffer

f"[Eﬂe geﬁ@dse?%egtslfow tﬁ@%kﬁ@?‘l‘ﬁﬁ atrRibBH fl@fd’er E&@n@e, hain
ution of bi speci
ven ¥kbransy theahpempe & -haw § ﬂpé\?@atm HO’I’GH‘ Hl)

SRgle ljmn@ditafsaffnﬁepd?ﬂdegt 8hzflﬁ| U’ﬂﬁ\ﬂﬁNkAycd)d‘ﬂ:?Cfbﬁttbe respectlve fusion

neutrallztlo of the
o resiting Bodteofehaghh 8ot drior dofaigzer) VIF'dnd crl
sie;manad @ds gem:mtmb by rgent cymthedsiband ésddnotal ZANSGRT s LEh (light

6/ 60 Superdex 200 prep
gra g?(%g%ﬁoﬁ%cgpﬂghﬂfﬁcare in 20 mM Hi stidine, 150

mnM NaCl pH 6.0 and nononeric antibody fractions were
Shsseequenvies yior: s wildlfrpeceeavs iang light1dbainpigerab blgrglepypins of the
WhékRpediRe, Bl it fOORG F £ IepeatiBbdy Gae3 MnchMdifg thehigspective
exchange m x was frozen and stored at -200C or -800C.

The integrity of the anti body species was anal yzed by
SDS- PACE (see Fig. 14) in the presence and absence of

a reduci ng agent and subsequent staining with

Coonassie brilliant blue as described in Exanple ID

The anti body m x behaved like typical 1gd@ antibodies
mnth ‘a ca. 25 kDa band correspondlng to the Ilght

o N~ - o N a
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by anal yti cal size exclusion chromat ography and showed
that the purified anti body species were in a nononeric

W@ ep@8028har act eri zed sanpl es were provi ded foPCI/EP2008/010702

subsequent protein analytics and functional
characterization. In order tg3 prove the presence of
functional bispecific <ANGPT2-1G- 1R> VL-VH CL- CH1
exchange anti body the m x of the three anti body

bpdel equaass deatipedkih this exangple ateaderFadSrdnithghngpaasElGF>
SS?‘ @'IBJI §6 3P heaﬁf ChSRRRLBE! &/0%41893? §EQt1?N%| 3 yzﬂﬁl fHethht

esu hé co- ex ression o

ahain ty@da}b Hdmalndls of SHQ : 134@hich E)I@d}olﬂtd?l@ﬂdl fF@faﬁbe human

4 i i
éﬂﬁ?% dﬁ:s)@ t'%el\lxlaglazirﬁl_lgﬁggr@{t%oli )Gd—@ﬂ%li'&lr s\Webdtidel€ in detail in

Lime ) Blg. gt Cormo2iks RGP kA eonsLic. W goepHigss and
HNGP h@y a@bghthhinl ©8staft dorh&iheirniesivéd foinfd hiraedntiteddy (C-
tur ggrnatants by Protein A affinity
R:?rﬁéﬁc}é ghy foll oned by size excl usion
chromat ography according to the described procedure.
Exatixs pugdsbethe plisorid abdingrfot ithmfar the bpavwi dhain of the <VEGF>

ﬁ%ﬁ%ﬂt@é&%@ﬁ YE febaiel b Q%Hg@a(ﬁﬁ&f RQEY|3 igend segment

gl ng _assay IR expressing
gendraten by gers SYpeheélé and endink éorpthéka?ksefeﬁfiw Teaw &2 she SEQID
B S:PRCinkd ehe-ENGRIbZdifof H e QU'E@'HJ> wildiypagatibody G6-31

nt| b dy in L:- VH
SV I Ap 3 bl FEsC g Sty SSuir for the
Weavwtthain* GHC* eﬁdieaﬁgé’mmkﬁﬁd}excfa)lgb KMTE%antlbody Mab536

AW ﬁdﬁ%&l&?ﬁ)&b@% é ngglgghgg};ekﬁgg}sg%@ﬁle synthesis

@Od srgingdei the }uxls@msndbe@T%ﬁSeké@ﬁﬁ 497V of thePEQIIRY NPatinto
ltl%:CIlB N & Bl G e@ﬂv@@ﬁ%—l@l &4 xhdnse KWINGITB2> antibody

s expressi.n reCO nant
Pé3tO3P rhsavy ?h@ngézl,%y SE&H H%i é}fgctlédh} lﬁuggsemﬁsm‘ds
Ao@nln gecihk |V\ﬁldﬁy‘ldﬂ@7rm13ﬁndlﬁ>an‘ﬂbo WHGELIIHVere xeguaiigd as genomic

anti body that,is i h ot ant exa
YESOB Y retaf’]ethf)uﬁ’l ?rfl tlhﬁ g§ \r;#gi( &EHSIe a?éf "eARGpr2>
raasipedyt Mmhsgé wers ocwazbtldas bitrdmArdDNA YestdreF- | R in 124
cells and to ANGPT2 si nmul taneously; and thus w |
bridge its two target antigens with the two opposed
Fab regions. Briefly, 5x|IOE5 |24cells per FACS tube
I
F?el?:'ugﬁtgbuper < ﬁ\he flut %I@arsm?@s éﬂdlﬂg‘f@r MREEC el 31 heavy chain

ant or g/ mL di | uti on of

tHﬁJ anthqubeE&jIlaNQ d@dxyndmddtmﬂilghﬁ élathQoﬁF&] IIp NO:1gp and the
' ?CPth V'ievﬁ/éﬁtcﬁﬁ%@chtahge qu@wn&mﬁ%&t}@@ wlmcﬁe SEQ

cul ture super nat ant fromthe co-expression of

tIB?eN@r % sod arodifiedHighRshgin 56 d8EQ ma PUEenaCo-qxpresped in an

& $ escr1 e
n%\gr %t%ué;ﬁ ltgﬂg%%tﬂa&feéﬂoi@ a#rll I(}ﬁes \%%%@9%%6 LW ab2Fescribed
@bnm w2 36 L Buabpteca Quad WWW@LA@I@O@%C‘M%W dpairified: vwo? lTrap
Rhat¥deledt EGLinn® %d?ﬁ)%(})ﬁo@k’? g?%ﬁ%%QHU&BH %M}ﬁatogﬁaghy on a H1Load

CO- expressi on

[Supeidex 20§ 2p 0ot {GED @chqunbcstabqsz)e Wetdﬁ aftge SE were in the

%%%tyf%% W@S? ggﬁ%%éfaz(cﬁ§94ﬁ8}nﬁﬂ'§amg re@éqﬁx} eFlgure

06) shotwn at teduessc ot noageduce e SPESHGE |o6éh<p§m¢ £x @plon fractions
fr I Lp M

g{l(]):t:%ggc{jgumg:the rp(?l?}ﬁ%!ittlw Oﬁh%r}g%]ﬁc%kiv%\g\é % ('}lF gﬂe seen that the

Jrﬁspecmrel wildtgxeansd mo@(ﬁedmegw andilight cbiibe m:r lmw.sm@ysmed and

was washed away with 4 ml ice cold PBS (G bco) + 2%

FCS (G bco), cells were centrifuged (5 mn at 400 Q)

and bound bi specific anti body was detected with 50 ni

2 nmg/ mL human Angi opoi eti n-2 (ANGPT2) (R&D Systens)

for 1 h on ice. Subsequently, unbound Angi opoietin-2

(ANGPT2) was washed away once (Fig. 16) or twice (Fig.

17) with 4 m ice cold PBS (G bco) + 2% FCS (G bco),

ceI I S were centrlfuged (5 m n at 400 g) and bound

- e . I |



control (R&D Systens). Unbound detection antibody was
washed away with 4 m ice cold PBS (G bco) + 2% FCS

W@ @obosRs1 cel | s were centrifuged (5 m n at 400PG/ER29d8/010702
bound detection anti body was detected with 50 m 1:400
Streptavi di n- PE conj ugat e(l-a4itrogen/ Zymed) for 45 rri n

on ice protected fromlight. Unbound St rept avi di n-

con te was shed away with 4

8 mobtent, Heurra: aBitbe conErpsigest g’%ﬁﬁl%wékus
Eﬂa,t tHe@@%ﬂ%ﬁﬂ%éivdrd] aRfBo&edits piB&nand bound

Strept avi di n- PE conj ugate was quantlfl ed on a

E@ C,?CaFIB@ bvlvjltgg q FAI\}th%BC? nstiz%u )fcll?lbs ag{i SIS lﬁ%en %rqilo 09 by mass

srehoaietrye (dithet Yie @s’}ilzft@dl S bwer ot mduldété doﬁ deglyadsyldeed and

%ag«i} el fraﬁvﬁvew?a?%%%@nte% et 17 dpe TEgREEY mass

%ﬁ%ohlﬂl@l%&f&hsﬁ né&otthe bsndskthgr ard Geef lodvthe td%@ectlve

bR (o A (Fiten 115 e "%‘vé BT e LR B gPOdY ADEFg gt could
bbedenEfbd:t s With the purified antibody mx. In both

cases in which the VL-VH CL-CH1 exchange t echnol ogy

incubation—with cllnarn

vas applied.—the \at-an

éﬂ?ql‘fsl ed antibody "Bispecific vt raeh ;(‘clb‘Hh]érélcg

m x" fromthe co-expression of adwlyd/H CL- Cidegixchange
ly resulted{n—a

nt i bhog
pg@l@“?’lljc%ﬁ%-r’ LRIFS) A5F100% escent

e i ndicatin

;“t he

‘ﬁir@‘eew? 4%1}_4'19?1)5 HBS):49NB8Dad! Specl

exchange antibody ft

T1c <ANGPTZ

G- 1R>

bl e _of

E}Fh 64’ lnbe/SLt@ﬂ PRehanze SANGRIZS
RBRD3HWP,bri dges

hat_is capa

and t o~ ANGPT

b regions

5 its two tar

NS

get
n_contrast

%h%&ﬁ%@%bﬁ/ %
ant | e two opposed Fj
HCY VLV Rd -e5 Lnxekfinge sdNGP T2 h ¢

u{ﬁg‘% . ona?%/ 654595,/ (98 xmmg;)

bl specific antibodies

P CO- eXpress
smal | prop
s forned

on of two
brti on of
esulting

L& a3y +al.6G MLgWt/GliGH 1 exehangeor ¢

SEPFORTE BRRMIANGIG: 30"

| dt ype m x’
d7163a wi | dtype <I G- 1R> pI asmi ¢

pscenc® in t
ture supern
fromthe c
Is with the

e FACK
at ant  or
Dexpr essi on
M | dt ype

rchcatyng—the presence
tional bispecific
ly. Th¥se results show

W HSS? 14@4%&” ed—

raction of fung
(]o@pl&tRAMl@ﬁEZtﬁchRﬁEﬁrAéJ@hTZmoc

SRt SRR M g L 1 oxchapoe

di ngaf'%e anfib anti body with wldtype
Ak 5532 ks ([€Oe HAapG6-6il ) a (EEBNEFHES) ant i body fung¢ti onal

i Py s

o

H>—Vi—Wt r—eXtnpange
7zI??Wgthetvvo dlfferen?ctargets X

S(IHﬂ:HGﬁaﬂeGUQH()ZVQaVIHeGBMHI be generatel. In ¢ontrasX,
CO-€ on t i 1 pe plasm ds ¢odi ng for
nﬁ%%&w&@% dy Mﬁb\g’éég‘ results inja high

Qosw)msesym of the forned ant| bou es and only a m nor

of functional-bispecifiec—<l G~ 1D'\IMGIDT23

%‘SFIEN&T%}{E%%@;L %ﬂ%a%“écéﬁé ratioft of bival ent ,

kiAPERTE} antBaIGVIANIEBY L.V/G6 VA CL- CHL exchange
anti bodg/ wi th nodified CH3 domailns (knobs-i nto-hol es)
ﬁ:dw ) As shown in the exanpl e above the

QQC@J‘@G%SM)Q”L@TG@M&STH@S’LCOC“ ng Tar+ vo DAt ype

ant i bodi es s coding|for VL-VH ClL-CHL
M dnEl L¥e %Slﬁﬁﬁ%ﬁts in tlhe generation of a

Qhﬁﬁs&ymasséé-_ydﬂbﬂ7ﬁdlwchange m x of the|main

products A) monaspecific VI-VH CL-CHl exchamnge

ant i body, B) bi specific VL-VH CLCH exchange ant i body
and C) wldtype antibody. To further inprove the yield
of the bispecific <VEG- ANGPT2> VL-VH CL-CHl1 exchange
anti body the knobsinto- hol es technol ogy was applied
to the co-expression of a <ANGPT2> VLVH CL-CHL
exchange ant| body and a WI I dtype <VEGF> ant| body to

r .
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CL- CH1L exchange <ANGPT2> anti body Mab536 as descri bed
above was generated. As described above the gene

W@ 2yaws281 encodi ng t he <ANGPT2> anti body | eadePCT/EP2008/010702

sequence, light chain variable domain (VL) and the

human kappa-Iight chain congsant domain (CL) were

joined and fused to the 5 -end of the Fc donai ns of

the human g | -heavy chai n constant domai ns

(Hi nge-CH2-CH3). The DNA codi ng for the respective

fusion protein resulting fromthe exchange of VH and

Cht dierred lﬁsﬂl}tlﬁVL<HEd}FQLNdi®fml>nS’LVMH/©Ie4®{Hteﬁchablge ganibody

Ao 0 Sentod HGETES HE o (DSRer ST o

anédaestully @@d&éntﬂﬁﬂlh?ynﬁﬁss firatymetipiand iuldblse bdoeai on the

and heavy, chai onst ant .domai ns
(@pmtwmlég Patioh agckma%é § QlHBPndesTRe BRBECHSARNECE-
ANGIETE VesPReCiAGH T esdtan epﬁﬁ)ﬁlﬁidi}' i 88el i Bigufe 80N Thehighest

exchange of ns nd CH. do
AR AR P bR an ORI Che it ndan s ipBy ahd B whereas
tANSHEER B ati&H whi FedlitedciRabtier)aS6Rd. D NO 9) in the

foll owi ng. The sequences for the wldtype heavy and

B3 VAo <Rl o R0 dy P BRCPCrudiny U CHI

eRIRREL hﬂtﬂidﬂ?c&pa}ﬂ@@bﬂ bitsg dﬁﬁﬁtﬁh&ﬁdlyl 1o ANGPTRxadpVEGF was

are_derjved human < ti 6-
EHRTSLY 4BIFL T PR EGR S RO 213 SobiaAgrR TR e
@Fighfé Y9y dafktiBed Qi'BSBV@ Sh@&nngE@at %é\ﬁesﬁ&l bispedifiaradtibodyn was

Stnablo ) g AT dadoy PRE G maRash IR theimgears 2

@étra&hlent]b1§b&iﬁc%ﬁﬂbd)2@0©6~]°&ig23&ﬂ&ﬂds&)co‘h&bi 61 and in
US 2007/ 0141065 and the heavy and |ight chai n constant

domai ns are derived froma human anti body (Ckappa and
lgd). For this purpose, the plasm d coding for the

for the heavy chain of the <VEG-> w | dtype anti body
Gshdlldves notedi thateduedto 4 pdlatd@unver-expredsicn @-ﬂhegﬁhhype <VEGF>

S RE) o N PSR P R b i

doN®6+3 1 ferivinives effoeiation siinaEtiveviiidefirppactamtas lﬁm‘s&yed resulting

(6- 31 heav chaln [tin S

oA RS e 0 L AP PO P ety LRarde tpaehieve s

Phaximel ‘ﬁeid/%ﬂth&}&llesm@ hsinygei firr ANGFGE> ANGH TR0 d YW IMMEF 8. -CH1
Jntr tion

di f
sehenet eepthy qliieg G 9 st B g bR £ HEE] geression
loESldfirs anidedy dham8landY4édiide alidd heoduich) fodhdan. IMhesetstudies

TS DE AP BN 36 SR OO EEY of e F g osed

%QOL& NegsiohDe.gl byt bdrabigage tipd aﬁhlffsdifptﬁmd] m@utfs odn tdre or two

e <VEGF> knobs a tibod ani ze
“‘@amﬁf@ e ciPbOGuGHEY Q5o hE HE UL OB P et s well 35 the
VotiMtil ddonCHE Qﬁéfelﬁ@dlgﬁrliﬁNﬁz’Ta iyt idsiigy d‘vﬁéﬁﬁﬁ keots-in-holes

d A- cDNA S
LS S R e SR o
cloaiain He Y849T ikbothe SkaOBRhAMG” ah8 BESECNntE theghold djiatn” and/or

chain 1 h V
éQWﬁ@W@%@?&“&éﬁ%@ueéﬁ%%ﬁb Relo ki) or L{E@ﬁ TEfess and
P39ORIESIK for Bdlel reGhlies@eadribed bEEPISEQAIIRINO. 8) were
co-expressed in an equinolar ratio by transient
transfections in the HEK293-F system as descri bed
above in a 2.6 L scale in a Quad fernenter. Antibodi es
were purified via a H Trap MabSel ect colum (CGE)

foll owed by size exclusion chromatography on a Hi Load
Superdex 200 26/ 60 colum (GE) as descri bed above.
Yields after SEC were in the range of ca. 38 ng
purified antibody fractions from2L transient
expression.. Figure 26 shows a reduced and non-reduced
SDS—PAGE of the si ze exclu3|on fractlons obt ai ned

- . NI NN PN~ " 4
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that there were still several antibody species
present. In the follow ng the obtained size exclusion

WO p@on8@As were anal yzed by nass spectronetry PEI/ER908/010702

degl ycosyl at ed, but not reduced or degl ycosyl ated and
reduced). Several antibody -ggecies could be identified
in the fractions by mass spectronmetry and could al so
be assigned to the bands that are seen on the
respective SDS-PAGE (Fi qRatentZA3imsThe fol |l owi ng table
shows the antibody species that could be

den <VEG~- ANGPT2>
Vh/bét?%&lﬁgg( ar?éggg@* %El%ghfﬂ gcogni zi ng VEG- vvi t h
one armand ANGPT2 with the qther arm coul d thus b
uneqe) Whedight shabeandibevy chag obgn ﬁﬁ%@@ﬁ@é?ﬁ%ﬁ%ﬂ%&o a first
coul d ghgRnbsmdaeen on the respective SDS-PAGE. A

iSE%EH@@gh B ApCheepTRrE REAB R P oty fcal Biing, o

Fi gur ese%endIh@gelmghest concentration of this desired

ant i body COUIhd IOethe Qdo sI s n% @?fj Y@gﬁrcgﬁi% each
its concent 'atioh vvas re uce Iatter act | A
addi tion, ththepresence of bi speC| fic <VEGF- ANGPT2>

VL- VH CL- CH]},gxchange anti body capabl e of binding

si mul taneously to ANGPT2 and VEGF was @ﬁfl rmedlbé/da})n h
ELI SA bri dgihigreis $he cqmsiagt domeays Ghend @ @5 geplaced by eac
bridgi ng asggyes. (Fi gure 29) descri bed above show ng

that the desired bispecific anti body was capabl e of

VEGE | Ly, In th
ooy B ah RaeVarar e G b LRI, 5. ang2s

served as a control. It should be noted that due to a
r el atthe EHBvdymairof eas heavy shainhadiihe gHpslomaygafthe other heavy

anti hadi, &Bh Aeefatn 1Qfé?fa€@wﬁﬁhtc8fnp?1§&ra%s§r C?%hl YhteHhle
for the genom ¢ vectors coding for Go-31 derivatives

the fhstwean theapfibadyLeds demeige pr oducts was fostered
resulting in an excess of inactive G5-31 diners and
hal f @Hér'bfrm%didaﬁterﬂaee ﬁi‘aliell’edttﬁ peahbe\ke formakbmal theibévaient,
of the de CIfI A V] CHI
exchagE i Ba ST S i B are S oy
achi eve a un| form expr eSS| on of all four antibody

chai n$ therfdH? dduean of ahe heavtichein fsektegdi on. These

studi eg, ¢ Wil bk otr%ﬁla@mtéﬂﬂc%@ﬁé O3 Aortd® o L6 KEREhain
stochionetry of the

or o
o oo gt st thegreal IfaTies ol B LI fomAl (B BRLhgY
two pl @ﬁﬂhdﬁthlﬁﬁﬁbﬁﬁflérﬁdlbiﬁ dcifit a(hftlbb&ﬁ respective
control el enent

het er Odﬁw]]nggfllsdd'ﬁﬁiu%ls ri.K} ﬁél‘ﬂg’l %{1 r%l{é'lr(r)] achg remrciugflavmg a
knobs- larghreideshtimolhoheghesby goteraingtapgotuberange withomthe

o o T S R I S .

“hol e emanwithindhomtestrbifths Wild oA qf<he aiher herigban
R409D; K370E (K409D) for knobs residues and D399K;
E357K f,ag hol e resi dues descri bed by EP
1870459A1. Patent O ai nms 1. Abi vaI ent, bispecific

ant i haqdy, i Sin ht ch L4 and heavy
chai ﬁ?g{,% ‘éﬁﬁg’ﬁo’f‘?%a ﬂfﬁ’iliﬁr e&‘Q’ amblsﬁg?rﬁg to a first
ant i genso thadwithinttheotigight inhfacnokthd s¢road _Fthdomaipfthainmeets
anti bo f.|

ant!p QM? ﬁﬁgﬁm ihf aLé/%ﬁhQﬂhsrsﬂ@\I/{L?d 5@&@2?2@%%92% oy
each otbhf@ﬁﬂﬁan@ltlmr ein the constant domains CL and
CH ar %nra%ﬂha‘éaq rBYd R3S RepPd @ fxithZan abhi®oalid fesidite having a
according to claim1, characterized in that the CH3
domai n of one heavy chain and the CH3 donmain of the

ot her heavy chain each neet at an interface which
conprises an original interface between the anti body
CH3 donmai ns;



wherein said interface is altered to pronote the

formation of the bivalent, bispecific antibody,
WQRWPE81St he alteration is characterized in thB€T/EB)008/010702

the CH3 domai n of one heavy chain is altered, so that

within the original interfac@the CH3 domain of one

heavy chain that neets the original interface of the

CH3 domai n of the other heavy chain within the '

bi val esmalldrissleebaihivolume,itherdyy, gemaratimg acavity Withiasthe ingerface

(S I ePhfidedinbitidd dgHL AR AVIER S PHAuBEYh Ay ithibahger

si de chain vol une y generati qﬂa pr ot uber ance
wi t hi ninterdaceof gherfirseCldp dommimspogigraatieof one heavy
chain which is positionable in a cavity within the

it ernhagRvddyt fteorditg Qi@ e, charhterigddigthdieavy chain
and b) the CH3 domain of the other heavy chain is

altered, so that w,thin.the original .interfa

e cora LR o HEp R 5o Had Zhaih bR SoiRired BBy the
t he fdrosp cGrBtiadgrmiirginvine (R phérgldaning 8Nt tyrdringE0i friptophan
ant i b(%ly an amno acid residue is replaced with an

am no acid residue having asnmall er side chain vol une,

t hereb enerating. a cavity within the ipterface, of

the JbeEeRHDEIRCARRBAHIOAY KNG ORARER 7a°rp}’6gﬁ“8é‘ie£1‘ﬁ?§’em that
wthin the interface of the first CH3 domain is

POSi tshidkdhinG acid. resill@e Ravindrodyalke side dhaig vbluned iaiseteded from

characterized i.n.th sai d i no \dyresid hawvin

" ar gahe Sl <ensnine)d) aigne ALSPIEh plSRHD gRUREH #
consisting of arginine (R, phenylalanine (F), .

t5¢r oSiheantivddy acyslimgptosamy(Onp of dlaiThdtohichiyaefigrized in that
according to any one of claims 2 or 3, characterized

i Nt hadh 821 P4 HILRO aRF: HhérSiHe FldeOyAY it Bb du ORI BfstSh ) as

chain volunge is, selected from.the I‘OliP ]‘%{gn i sting of

al aniaseinpArid ig ghg gparespgndipg PRBHPRHOT €4 [GOHERY) . 5.
The anti body according to any one of clains 2 to 4,

cdar ateantibedy idoidiag taxddim CldBadoterizetsinghat f urt her

altered by the introduction of cysteine (C) as am no

acid jint ar ond] iat | e P
Somar b BFE SATRACAAL IR Lo elpoae o Ry chains i

char aplced &y 4 ponstatt heaey ehain orawn <t fit anvk vy o icanstant

domai Rs,FieBaif ldoRRENCRIBAY Yeptdtad B a kndtait1i2RhechaY démain CL.
const ant he%alvyochai n dorraeipg}&CHI ?aanr(lj the%ot her

const ant heayy chai n domai is replaced by.a )
constAmethog i EARIPatBIAE s6re DIl Bsprale FAfibdrgccording
pr epateadliian] edmprisiag thesadpantf, bi speci fic anti body
according to claim11 conprising the steps of a)

transfornm t | ]..aM th -vectors conprising

nucl é‘f)grag%:f:a%“%g‘i‘f&f gezl‘lélrt]li{:\nodi ng the light chain and
heavy chestars sbmpnisimgtiusiris agiganplesules encodingdihgdighg chain and
first a05Ha%in GNE an¥BEAPIPRcIHONBIBiAHIAY to Gk @ aftigd, nd

nol ecul es encgldi ng atnhle I)iogpﬁttCl cﬂg{ﬁ alng heavy ch%iqin of

an antibody specifically.binding to a second antigen,.
Sheror cHYs SRRPERING TR 0 VRS s Ee GE it gt g and
each othkevy, chaimdofiheneibady fpecifioalbt tanding aoaiserondlantigeh,

CH are replaced by .each. ot her: I i t

cell under condi 'fﬁértlge %hrg? Iea(ﬁr%@vhss‘%ta hggyg&gf@@g&g%y cach
anti body nol ectthe; and c) recovering said anti body

nol ecul e fromggid culture. 8. A host cell conprising:
-vectors conprising nucleic acid, nol ec%&% encod{ ng

the Iight chaiwhesieig the constant domains CL an 1 are replacéd by each

other;
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heavy chain of an antibody specifically binding to a
first antigen, and -vectors conprising nucleic acid

WOor00808(1285 encodi ng the |ight chain and heavy BGEEP200$/010702

an anti body specifically binding to a second anti gen,
wherein the variable domai n8 and VH are repl aced by
each other, and wherein the constant domains CL and

CH are replaced by each other. 9. A conposition

pr ef &) atlltyriagpthar hest euetl i wader orondititinagthet tallew synthesis of said
conposi ti.an bi val ent, bispecific antibod
accordﬁﬁ%B?SQQV%#ﬁg’%%?o 6 10. APpharrmceuticaIy
conpesiecpvsningsaigransibedy molscylsifeam saidiculbwei fi ¢ ant i body
according to clains 1 to 6 and at | east one
%harnaceuticalIy,acceptable exci pi ent.

A host cell comprising:
-vectors comprising nucleic acid molecules encoding the light chain and

heavy chain of an antibody specifically binding to a first antigen, and

-vectors comprising nucleic acid molecules encoding the light chain and
heavy chain of an antibody specifically binding to a second antigen,
wherein the variable domains VL and VH are replaced by each
other,
and
wherein the constant domains CL and CH1 are replaced by each

other.

9. A composition, preferably a pharmaceutical or a diagnostic composition of

the bivalent, bispecific antibody according to claims 1 to 6

10. A pharmaceutical composition comprising a bivalent, bispecific antibody
according to claims 1 to 6 and at least one pharmaceutically acceptable

excipient.



