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DeSCription of the Invention
Ranibizumab (Lucentis), bevacizumab (Avastin) and aflibercept (Eylea) are examples of anti-VEGF therapies,

which are commonly administered for neovascular AMD. Despite the presence of such therapies, there exists

a need for further therapies for the treatment of AMD and other ocular diseases.

30  Summary of the Invention

The present invention is directed to antigen binding constructs comprising one or two epitope binding domains
separated by a single chain Fc region of an antibody, wherein each epitope binding domain is capable of binding
to VEGF.

35
In one aspect, each epitope binding domain of an antigen binding construct of the present invention is a

domain antibody, also referred to as a dAb.
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6591- 6604; Nechansky et al. Ml | munol, 2007, 44; 1815-1817). 25 In one
enbodi ment of the present invention, such nmutations are in one or nore of

poSi t i QREseIBLRM B tefrl*’n('5§T|11g1’<3c§9|a|n33r%g|6ﬂﬂ§tc 2B 3Rtidob @ @lskrs tO% sn‘iéﬂﬁwﬁ\q&héfﬁ-k@r’@élon of an
po |t|ons in other Glsot npl es of suitable nutations are 5239D

>133FFsUhes %Q@L'g # Hﬁ%d@xgﬂ‘ﬂ%%"ﬁ'é’ﬁﬁ“ BhatikAty HelRs!pheiur g HF GEBP RAbf t he

I nvent icOMpie bRd & RS SIthd@H, €1 IRHICAS &flstBht rEASH dntiNas d@B38naREexdRBle afl Hrecexanpl e
5239D and 1332E or in a further enbodinent it is 30nutated at three or nore

posi t i GA%taaETesier aHibPHvFIeMRIBg o thedhi2 FprCH3atamaing in iR iocomPrTS camEr MU 2E
and A330L (EU i ndex nunberi ng).
4



In an alternative enbodi nent of the present invention, there is provided an
antigen binding protein conprising a heavy chain constant region with an

al tered gwocosydiazoson profile such that the antigen bi n@iCEP3@EpRO6L682 N has
enhanced effector function. For exanple, wherein the antigen binding
protei n has enhanced ADCC or enhanced CDC or wherein it has both enhanced
ADCC aniek DX Hfdhe CHDconftamaeégdiarantifodamprhaiss, bk sisglé baaly @raimEC hegido by aegbdde

produce_antjgen bi.nding proteins wth an altered cosylatio file_are
Do 201518 MILBEREr B s sen ey ke B e S BT T e e Bobkb e ana
EP122918maingl | of which can be applied to the antigen binding proteins of
the present invention. The antigen binding constructs of the present
i nvention conprise epitope binding domains that are capable 50of binding to
VEGE. Asorésesbcheingle clalherc tegfomof AfEbkbody % adingle igsn @B/ ciath, R yxaWipleha siplk @Gual e,
in particular VEGE- A for ex | e human VEGF- A, and including any isoform
of VEGﬁFﬂWC@WEW”QQ“Wﬁ&?@%@”gﬁﬁggagﬂmﬁPﬂ%?ﬁENEHHStructs of the present
invention, in one aspect, conprise two epitope binding domai ns separated by
a single chain Fc region of an antibody. By separated it is neant that the
epi t ope" T)f“ﬁa?rr?é"eibthdg'ﬁﬂia AEindic eestpaef ) "‘}“\éE‘idIV&F tht Bat et SRR Dot er . 1n one
aspect the epitope binding domains are | ocated at opposite ends of the Fc
region. One epitope binding domain is attached to the N-term nus and the
ot H8r " 2 Withy@rreat ths single cheln FeFagionghan LRy E5he fOIRWinG SREHEATE domai n i s
i ndepenrgessiriTetaetiedcBIE FrkPRO A MISRT FES TERY DRIHROPAVREN S AT VEVH NAR PRI YME G-
or different epitopes. 15l n one aspect, the %gh%o e bindingﬂdonain at t ached
o P

t o t he TKRVEY Y HIRDVENGKBKCEREKERARIBGISEA BIPRERR By KNQYPLER VSR PRy EWE

bi ndi ngnEQRIINYKEPPADSBAEFLKKEBBRERWON@M A& MHERLHNHIRBMMs LGkl | ght  chai n dAb,
wherein the |ight chain dAb may be a kappa or |lanbda light chain. In a
further aspect, where antigen binding constructs of the present invention
haye an, §RitgRenbhAdnids SQRONBLJIALLBFD &R bohdNRrfindiI8MHoRHS at stfh€or@Pirt Ope

bi nding domain is an light chain dAb, wherein the light chain dAb may be a
kappa GfAIUeRGeistREs PPTGMEPPERBTIHCPRGY a yet further aspect, where antigen binding
constructs of the present invention conprise two epitope bi ndi ng
dormai ns, the one attached to the N-term nus of the Fc region is a heavy
chai n dmndnothsraspers therre repdacenerrlesd newdationevitdinttes Mienminuodf thefe, frcexpragle BHTCPRC a

i ght  ghaliRe§APTATEPPc FYSkarht HREPASREGLed bR BrAMLisHE b iNElEd)IspNSt F UCt S
of the present 1 nvention conprise tw epitope binding domal ns, the one

at 28c heebtations hay b-presentiimang sesfuenda dis¢iesed beypinranil sregariantienuanhesiohthdgitzpenifis t he
one atggﬁgﬁ s bioudhenfeih ermnus of the Fc region is a light chain dAb. 30
Antigen binding constructs of the present invention nmay be expressed as a
fusion protein or the epitope binding domain may be expressed separately
and co t } j ugati on using met hods
wel | kﬁﬁﬁﬁ”ﬁ%”?ﬁ8§§§%B£égﬁ§??§%€§ﬁ§ﬂﬁ?ﬁ%ggﬁggﬁﬁgf@ﬁﬁ&be attached directly
to the Fc region of an antibody or indirectly through a linker. In

consgtr term Of LS. | SCterm f a Fc
rogron i trt ol flén: SURDUEIRE iRl S o SREHRbA ) MR IR 0
dAb. | mael@tkd CytoeoxisHADEC)Ti Qoablearat-dpeadaddtytotexid (ORG nediateédBesponses, Fc-mediated

2013/ 014208PCT/ EP2012/ 064632 closely to the c L ementar]ty-deternm ning
Feg ond A A SOP RSO RE e MEIEeteich BB PRPPTE Sl K REE AL [okcer
may actincaging ABQaaenDbRiraeetiatel ey thpirt@paiob bittde hgyy daid corkantegsi aith a Aoiipofn  of

the pratein scaffold, which y allow the dAb CDRs to il ch the
ant i gencY SR am T s hiae ST B IR R PR HERSTD TR (B3P .
ceBlai nn@ERRIil ((®16) Nteacton Hedieed Xiarmpliges bindDg erogdieizduad totdneigen Andittie idmatdnds | n
g![ te 22:12'?19 I{EZ%/CE/ E(%T?[ﬂ@{n&u%@%lﬁgn%ggé e?fﬁt&tpr%&lﬁ n%goc(y:/’lco?'chllcﬁa irgrfnur% cgl?aaé\t/i\Yati%rtn],athgogy%ct))sis

and release of inflammatory cytokines.

The interaction between the constant region of an antigen binding protein and various Fc receptors (FcR) is
35 believed to mediate the effector functions of the antigen binding protein. Significant biological effects can be
a consequence of effector functionality, in particular, antibody-dependent cellular cytotoxicity (ADCC),

fixation of complement (complement dependent cytotoxicity or CDC), and half-life/clearance of the antigen



region of an antibody to a |light chain dAb attached to the C-term nus of
the Fc region of an antibody, in heterodi ners and honodi ners as descri bed
herei n. Ssohom#EewBati on may enhance antigen bi ndi ng an@CoEPRM1RO64632
properties of the antigen binding constructs and di ners of the present

i nvention. 10Wen fused at the Cterm nal end of the Fc region of the

ant i bOdby‘ndingatolenﬁAbu:i‘rla,ythdoﬂ)llltmarﬁeddtdel‘ﬂfettble‘ulvdtloﬂl relqbives oihdibgef teHBtigorhanding of t he

Fc portl Th| e act..on .t he n roperties to
Fo Poeertip o Piatyeh ahhe: S PREind P RAG) P B Rudrle P BEhAgR oot Lo 1
t he CH2 dOITB.I ns (for the FcyRI, |l and Il class of receptors) or wth the
hi nge Rn recept.or feature
ot e AT O Waasgzsﬁlﬂwgtbsf Popsiidicips i St 1 s L BRI pa
spabi aINawrmkm&&enscmr @acedpriad hﬁhoc&ﬂédn&&pbiﬁgd&sdedeisb&tforfAI}EKIebéckdrtf@hcllcfn pirovi ded
by provis nof a rlate |i nkers, thes ven fo modi neric
ehet] e BT B BRE PRLF T HEP® S B G40 b e 1 ABE LTl RO P

port i omnNatuAIKlEr cﬂmaesaﬁyrﬂxarnﬂes cﬁ'&@blalsb{is)éarﬂfe fbllﬂﬁ nCQf‘EﬁdsI’eUSIIZOOEN&Umr% oftHfiol&gitlat abl e
l i nkers_include am no acid uences whi c from1l amno acid to 150
am no HeENEL0l 36 Fi?ﬁ%ft?ﬁo“d%haﬂ b%‘iﬁ'il%whed%ef"c?f?8'03_9?6%%'% VoL #e§sP2ot
exanpl es1§1f emrkt armwpmumtms 1365-A0T0 BRIk Bassadd tolde@fhide EBT fhriominti i

aC| or from 1 am no aC|ds or from1l to 50 amno acids, or froml

1§0 é'ﬂﬁtﬁ‘ésc%fjdbw%%mm'&%hf&f@i% amino acids, or fromb5 to 18 amino

aC| ds, or greater than 7 but |ess than or equal to 10, 20, 30, 40, 50, 60,
70, 80 90, 100, 110, 120, 130, 140 or 150 am no acids. Such sequences may
have t Keme 'SEJ\XPFSPE*PWE‘QW“SE&PF GeiPRfr 18 pantigilardg43pd 8G2 éOtVﬁ’eﬁk%SPe”&F”Vt'?ﬂéqﬁrf WSHoNS

i nvent iof) §FaYatieR PiomBPRmeEntDy B BisY@I JadtiNag: @ B hMibod R peiiiedt RUIP Eytatokikitpker i n
one enbodl ment is equivalent to a single variable domain. Suit \{:) | e linkers
may be V@fious mopifieatippsgaithe hegyy o RAg Tt resan of prileersiaging RECtREy MBEPesPTIgd Qtze from
20 150 %Qpeaﬂeg?w PEBeRed Efctof BRPEYE @é&%@fs‘an%g@ns&b@tgn&ég{a ifOmbt HOnARYSt r ons
or for exa | ess than 40 angstrons, or |ess than an gstroms or |ess

t han 5seﬁ?g%@'vb%ﬁdF%ﬁr'treéﬁ@teHuce@mﬂwsmfér%fgeieﬁtand thefare reRese ADEC yIdERCEPUNENRS 7

and | esg NEJ[!F’e%Qé 3?9'54@4 5é40Lu315PQt a@-mlrﬂFhuﬁ&'lgf}l iy, b&ASsky. c@b?éﬂé QSDI\FAE ubA fdegr s
i nclude, but are not limted to, those outlined as S . 57 to 63 and

66 to S8 I0R6-OHE; Bustorend WedfeAdvi kg 192 5&disédYiesgantet é'm'@E@OIOB/ N§>) & 38, 60,
62, 63 33Ndic/pen FAVNEKE, AB13811999 Qi PdgHg construct of the present
i nvention conprises two epitope bi ndi ng domai ns, the epitope binding
doRflins may be attached to the Fc region of an antibody by identical or
differ £ a

| i nker %bahgggg{ngtanat%a%ﬁ%gr{rﬁgéﬁig%g e rﬁﬁﬁﬁ;ﬂ}&/ 3%93&&%’(8&%“ F)eglta gercéﬁn%%gof t he
Fc r egiabpbes daseribatttp badyce burhlengttcr h‘keqepiloss mb@eteds thesemutdtiengrageigdsodeasi st i ng
of SEQ, . n u erm nus
i nier R SRy B e g b O TR R o L 8
used t Qoalt e h-9arvoed Neahpekétadh Mogimdomeli 2007341 1845- @Wbrm nus of the Fc region
of »3Nn anti body, the linker is selected fromthe group consisting of SEQ ID
No.”63 and SEQ ID No. 75. A particular preferred linker is SEQ ID No. 63.

| n one laspeotbodimentoéite pafserd gwerntian tsheh rmnamgearelmqmellonrgorecoﬁmtsmunstssleoéd frére
|pr ﬁi:ptsz.%é g%gg]r%jl?:gﬁ{ﬁr@[y or %mr%lvaégt p05|tt|on l'|Ir'|ec]§’t9erf%rl(saotyczpres Er(amp WhWUtahons are

" TVAAPSGSD aad 1330S AARBESone emboljllmeOl’tGe atrlgadblmmrrgtprtbtble okt thegeiobhereihng domai n

| s li nked ti bod ker AS .
(GGGGgf %g)lsrﬁnutaf T{P)&g\b %%3%:%39Qor(e&? (gzeprm,a{éw%%(@glmi
" ”BVSDWRbtatém)tmrbe orkforé H&B&%)el,ect%bmm 23naRe2 #hdr33e; fdretdnplapzBomard 1B32¢.and

Exanpl e h Ilgkers i nclude (PAS), (GS)m wherein n=1 and n¥l,

(PAS), (%gﬁrﬁivﬂ FOUROHDE and me1, (PAS), (GS)m wherein n=3 and n¥l,

(PAS), (GS) m wherein n=4 and n¥l, (PAS), (GS)m wherein n=2 and m:O,

( PAS), m wherein n=3 and m=0, (PA GSmWner in n=4 and m=0. Exanpl es
of sucﬁ” ’{%tﬁ@f’“é"e eH‘é’Pﬂﬁ‘é“t(O(%@@)s T&?'ﬁg W&%errélsﬁroﬁd %{H"d‘t'?ﬁiof'“%t”é@ﬁﬁﬁj , (GS)m
vvher el Romprding A HedViF thain GhIERD}agoPRtAaiIes & gl cotyRtiantlomaslich (h%}tlgé@dﬂg

rein n=4 and V\/nerlnnZand m=0 D NQO 49

)p“(tﬁ%j‘?ﬁe\ﬂﬁé‘rc%ﬁﬁfgﬁoféu%\%'as rFrE)CFXf Efel‘{ld“%‘ti)“ge”( °t‘f E;*sﬁsr?f‘()\%‘é? in n=4
and MWD CESaRRARSD @iC & WhErelhiitHe€hdth EXHahded RDCTMOABE) trd P FuRcMMEr@npPledictl and
m=1, (TVAAPS), m wherein n=2 and n¥l, (TVAAPS), (GS)m wherein n=3 and
m=l, ( 'FWI@RP@)‘?“(‘B‘S%’WWQPQPW aﬂt—‘&?“QWH'”Wfte"FWM@@;”?@)@WW‘&%? e 22 and
m=0, (TVAAPS), (GS) m wherein n=3 and n=0, (TVAAPS), (GS)m wherein n=4 and
nm=0. 30Exanpl es of such linkers include (GS)n( TVAAPSGS), wherein n=1 and
mel, (GS) M TVAAPSGS), wherein n=2 and nel, (GS)nm( TVAAPSGS), wherein n=3 and
m=1, or (GS)m(TVAAPSGS) wherein n=4 and m:1, (GS)m(TVAAPSGS) wherein n=5

NEN\ S =N\ IR A NN NN\ NEN\ L =N\ IR A NN NN\



5Exanpl es of such linkers include (TVSDVP), (GS) m wherein n=1 and

m=l, (TVSDVP), (GS) m wherein n=2 and nel, (TVSDVP), (GS) m wherein n=3 and n¥l,
(TVSDVP) ,wGSpmwvoummsei n n=4 and ne=l, (TVSDVP), (GS) m wher eCh/Er2@ 20646320,
(TVSDVP), (GS) m wherein n=3 and nm=0, (TVSDVP), (GS)m wherein n=4 and n¥O0.
Exanpl es of such linkers include (TADSP), (GS)mwherein n=1 and nrl,

(T DSIa)zsc(i)imanlz%ei]rsm ﬂ@)mnﬁblélmﬂd ERQL TSR of(WBSh manteapglied tathd agtigen m=1,
(TG_DSQ ’dﬁn% g{h = Qd mel, (TA.DSP), (GS) m wherein n=2 and meO0,

( TGLDSP)" CRAIRAS éprese” IVeli§" =0, (TGLDSP), (GS) m wherein n=4 and meO.
Further linkers that may be used are di sclosed in WO 2009068649. 15The

t bi ndi t t ddj t | | t
£ her oo™ sibiesy Modiiasprsifio By v bt pi=BH cotafoeBbtaR PaPbE oo A aep B
DETYVPKER NNt @85G F. BEISYYRKERNNSEFm “FEGPET Y \RifEc Dlaahl VEG#ALXES ule, in particular VEGF-

EVDETYVPKEFNAETFTFHAD, . DDNPNLPRLVRPE, .DEMPADL PSLAADF, HKDDNPNLPRLVRPEVDVM
and EN&&W@LM&%M“% |§L ﬁﬂyé?ogorf?a‘ﬂ';qur% AP i se some additi onal

resi dues, for exanple, they may conprise additional glycine and serine

resi dues or may have 20am no acids renoved fromeither end of the |inker

for exdRP§ed PINAME ASHUFE thepresRRt iy HHoN o) O Pk YIRIES MHAfRERP M Ng BN

resi dugspaidyd & sikle thifh RREHINYF Afar@body Bl separdtbeit BhidbrHitit BRIbN&M biamEence, or
é@be wi thin the al bum n-derived sequence. In one aspect, the present

nt i98maingarg neteiredly ait?fh%fhftoloa%?f‘omeﬁdﬁ MYy aRsAH? eRitoRe le@ﬂrigr({ogyaﬁ@arﬁ\y%atgfﬁtt ope
bI ndi N@pgRitslembitae eSS, OneEMOp LM difgRBMEIn Rt thel ML RIertitnugBnd theleandent | y
sel ected dAb and conprises an am no acid seguence which is at |east 97%

i dent i GHPchedtothaC-teayitun Exh spitapekindine dgnagysindenersiepty seictsd and gugipdemaeii map g5,
DT02- Kfii4he2Grhe o SHORR ohvitftdr dBerentIpAgsel- 044- 236 or DT02- K- 044- 255, In a

further aspect, each epitope binding domain is a dAb independently sel ected
fromthe group consisting 30of DOM 15-26-593, DOM 15-26-597,

DTQZ- K- Q- ag&léb th@-gglt?opg'bﬂénﬂg dordain $4ERedo B 4rteRdnus NP tke R4 c%‘%@a@mmody, in
DT02- K- 044-255. In a further aspect, the dAb attached to the N-term nus of

the si MgPRisemaNdingRonstag & thequerphtiinveationrts ahgaMeordilitghaindbenbaseinmiediBhtichaimt

| east QARGaHENS tabpd orq%gdgggh$gg%ence of DOM 15-26-597 or DT02-K-044-085. 35
In a further aspect, the dAb attached to the N-termi nus of the single chain

Fc region is DOM 15-26-597 or DT02-K-044-085. WO
2013/ 0%4%3%’&’5/5;!%%’129% Qr%éﬁr%na Pch%nsftM&% BEthe FERAEhventilihléth &hibatiiafhgt 0 the

C-term nus of the si ng e chaln C redglion conprises an am no acl d sequence
whi28h idemaip afteched togmes-fereines, thalepitape binding daeaimic an light dhaio 2AK wha#inGBSlight chain

DT02- K-Qd4- 251, kapaao(; dJFané‘ﬁ htgﬁ% DT02- K- 044- 236 or DT02-K-044-255. 5 In a

further aspect, Ab at ed to the C-termnus of the single chain Fc
region is DT02 K- 044- 085, DT02- K-044-251, DT02-K-044-232, DT02-K-044-236

DTO t of
L T T L VO
Fi br onéinding dgmajns, m7€©Qe¢(ta@M¢®815Nt@mla)s of thy FOEHP1Ba R&vEGaIn-dAbg@lthhpmge - Fc
(S50 1 Oyhea WA ¢ EHRLO0TE Dot RORSIRE4- 085 o1 1) (0) A wari ant of
(a) or {B % i '§7% amn

avi ng A leas Berd identity across the whol e
sequence; or g) (d) A variant of (a) or (b), wherein each dAb sequence has

at | ea%n aye %rt% ler?eré ?Nhgr%%nttlgleg Xm&mg cons ruc?s%yt Q%r%sg'nt mE/g]n ion o(:f‘*r(\:plnfse twoqapl opel5
binding domains, the one attached to the N-terminus of the Fc region is a light chain dAb and the one
attached to the C-terminus of the Fc region is a light chain dAb.
30
Antigen binding constructs of the present invention may be expressed as a fusion protein or the epitope
binding domain may be expressed separately and connected by another means, such as chemical conjugation

using methods well known in the art.

35 Epitope binding domains can be attached directly to the Fc region of an antibody or indirectly through a
linker. In constructs where the N-terminus of a dAb is fused to the C-terminus of a Fc region of an antibody, a

peptide linker may enhance antigen binding of the dAb. Indeed, the N-terminal end of a dAb is located



The present invention is further directed to antigen binding constructs

conpri sing one epitope binding domain attached to a single chain Fc region

of an antwbadis/olydeer ei n t he epi tope binding domain i s aPdRNEPMIZOMEDNPri Ses

an am no acid sequence which is at least 97% identical to the sequence of

DTO2- K- 044- 085, DT02- KO44- 251, DT02-K-044-232, DT02-K-044-236 or

DT02- Kcbdely 135t coalntdmélltlaﬂith{détemahgieglohsf'(emepih"loih{eén’binﬂﬂnn@dﬂ@mivhy 2Biss capabl e

of bi ndi et .further ent, invention

Gi r ect SaPS ke Taint B eeBred e o e 8BS s T o SRET L Bt Mol

domai n saiffoldcliech rhay aao\@thnghlecmﬂaao ﬁMoE@as’legalam‘Itthant@m aind in b@dg/qlrcunhﬁarreesrbntdhe

epi t ope t ed m DT02- K- 044- 085 . L

Dr0o2- Kvﬁgﬁ?'gg%rfg““ﬁ*i*g;”%”ﬁﬂﬁ s5n pfﬁ‘f*ﬁ%ﬁl}éeﬁzfﬂr 92%’858%%?3?6?9125 g‘ﬁﬁ’-’ FBROUE N 1 one

aspéct Jlengthemandrogeta ahd ¢rdblB theReddsibticdnof a hasy dhhia dAB hitnedg tIstN-téerhidiiseof (I FE 0 C

term nu T0 44- 085 DOM 15- 26- 593 dAb

L korroagn dhan snipaip S 5pis AR A= DAt Alsr L i L S8 S ARG i nker

N - FC hetekddithe®$ arld hombBHif&rs Ks 4408 herel 3L ch3H0dcialidhQdaylénkithde 8GertbMatirgiand/er N-

Fc- Linker C DI02-K-044-085 dAb; e. Fc - Linker C

DT02- K-O9EALreBer tighRhthepntigsppiding eonsitysts gag dimers i e PRgsenglaventichcer G-

DT02- K- 044- 251 dAb; g. DT02-K-044-251 dAb L| nker N— Fc- L| nker C

DTQé K- 044- 251 dAb Wher ei n , Linker N can
ny grenfiedd t%?e“st@f'r"ﬁﬁﬁmi' #f-thediEc 8 %@eevt'k@év'&a%édo ey @%‘&@*eﬂen g vicinity of

Wer ei And €3 @mins ofltherﬂe%rt.& a8 isiBt Pactddf to InfasdndRSE binagl piopertictdrd D

NO 66-75 & SEQ I D NO 8 WD 2013/ 014208PCT/ EP2012/ 064632 j. \Wherein for

a- g, 6eC€atr‘?rst5%g ARl 84'“eWoté'én)a%%%eﬂ%féatorSﬁngaszt'r the G dgmaigs(for @F&V%Iﬂ!@“ﬁt‘j

NO 83, &8sskt Bcedtorsr Vth Hﬁmﬁnggf)et@@% tAd c1@rdnd hﬁé/!:ld?ﬂalrﬁt(eé ¢aiﬁltrec%3t%)aﬂﬁoﬂ@r Rtk

identit a variant o wherein the dAb

s equen@is%gntg?n bindjag cogspyists &é*ﬂfit peth dfis atr?]‘@‘p%‘é‘%ﬂ}égé epatigly clofrdo sFfBother :ddab; |1 n

a fiyrt hedvidds BRchiexibliflas fHlidde) pm.adﬁ B pprOPrFdid bHkbrs Qhest BEosPHag 8RAtorNVENt i on
has the follow ng structure: dAbl-Li nlg Fc- Li nker C- dAb2 10 Werei n dAbl

can be ha@pdifedt Pecam heamPraegRion teszimriK qsa}amermé@ucswoﬂ the Rcportifi iichaeavd
SequenGhnaERuidtNF the cobfe 5- 26- 597 96 104

Examples of suitable linkers include amino acid sequences which may be from 1 amino acid to 150 amino

20 acids in length, or from 1 amino acid to 140 amino acids, for example, from 1 amino acid to 130 amino acids,
or from 1 to 120 amino acids, or from 1 to 80 amino acids, or from 1 to 50 amino acids, or from 1 to 20 amino
acids, or from 1 to 10 amino acids, or from 5 to 18 amino acids, or greater than 7 but less than or equal to 10,
20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140 or 150 amino acids. Such sequences may have their own
tertiary structure, for example, a linker of the present invention may comprise a single variable domain. The

25 size of a linker in one embodiment is equivalent to a single variable domain. Suitable linkers may be of a size
from 1 to 100 Angstroms, for example may be of a size from 20 to 80 angstroms or for example may be of a
size from 20 to 60 angstroms or for example less than 40 angstroms, or less than 20 angstroms, or less than 5

angstroms in length.
30 In one aspect, the linker is greater than 7 and less than or equal to 150 amino acids in length.

Examples of linkers include, but are not limited to, those outlined as SEQ ID No. 57 to 63 and 66 to 82

In one aspect, the linkers are selected from SEQ ID No.’s 58, 60, 62, 63 and 75.

35 Where an antigen binding construct of the present invention comprises two epitope binding domains, the

epitope binding domains may be attached to the Fc region of an antibody by identical or different linkers.



DT02- K- 044- 085 97 105 DT02- K-044-251 100 108 DT02- K- 044-255 101 109
Wherein LinkerN can be defined from N-term nal Linker Sequences DNA
Sequence 8BQ013D1M®8 Am no Acid Sequence SEQ I D No. AAASPLIriPer120¢4636 AS

Li nker 58 77 TVAAPS Linker 59 78 Hinge 1gGl Linker 60 79 Hi nge |1gG3 Linker
61 80

In one aspect, where a linker is used to attach an epitope binding domain to the N-terminus of the Fc region
of an antibody, the linker is selected from the group consisting of SEQ ID No. 58, SEQ ID No. 60 and 62. In a
further aspect, the N-terminus linker is SEQ ID no. 58 or SEQ ID No. 60.

5 In one aspect, where a linker is used to attach an epitope bidning domain to the C-terminus of the Fc region
of an antibody, the linker is selected from the group consisting of SEQ ID No. 63 and SEQ ID No. 75. A

particular preferred linker is SEQ ID No. 63.

In one aspect, linkers of use in the antigen-binding constructs of the present invention may comprise, either
10 alone or in addition to other linkers, one or more sets of GS residues, for example ‘GSTVAAPS’ or ‘TVAAPSGS'

or ‘GSTVAAPSGS'.

In one embodiment the epitope binding domain is linked to the Fc region of an antibody by the linker
‘(PAS),(GS)., (GGGGS),(GS),, “(TVAAPS)(GS).", ‘(GS)(TVAAPSGS),’, ‘(PAVPPP),(GS),., (TVSDVP).(GS).’,
15 ‘(TGLDSP),(GS), wherein n = 1-10, and m = 0-4.

Examples of such linkers include (PAS),(GS), wherein n=1 and m=1, (PAS),(GS),, wherein n=2 and m=1,
(PAS),(GS), wherein n=3 and m=1, (PAS).(GS)., wherein n=4 and m=1, (PAS),(GS)., wherein n=2 and m=0,
(PAS),(GS), wherein n=3 and m=0, (PAS),(GS)., wherein n=4 and m=0.

20
Examples of such linkers include (GGGGS),(GS), wherein n=1 and m=1, (GGGGS),(GS),, wherein n=2 and m=1,
(GGGGS),(GS),, wherein n=3 and m=1, (GGGGS),(GS),, wherein n=4 and m=1, (GGGGS),(GS),, wherein n=2 and
m=0 (SEQ ID NO:49), (GGGGS),(GS),, wherein n=3 and m=0 (SEQ ID NO:50), (GGGGS),(GS),, wherein n=4 and
m=0.

25

Examples of such linkers include (TVAAPS),(GS),, wherein n=1 and m=1, (TVAAPS),(GS),, wherein n=2 and
m=1, (TVAAPS).(GS)» wherein n=3 and m=1, (TVAAPS),.(GS)., wherein n=4 and m=1, (TVAAPS),(GS),» wherein
n=2 and m=0, (TVAAPS).(GS),, wherein n=3 and m=0, (TVAAPS).(GS)., wherein n=4 and m=0.

30 Examples of such linkers include (GS)(TVAAPSGS),, wherein n=1 and m=1, (GS)(TVAAPSGS), wherein n=2
and m=1, (GS),,(TVAAPSGS),, wherein n=3 and m=1, or (GS),,(TVAAPSGS), wherein n=4 and m=1,
(GS),(TVAAPSGS), wherein n=5 and m=1, (GS),,(TVAAPSGS),, wherein n=6 and m=1, (GS),(TVAAPSGS),
wherein n=1 and m=0, (GS),(TVAAPSGS),, wherein n=2 and m=10, (GS),,(TVAAPSGS), wherein n=3 and m=0,
or (GS)(TVAAPSGS), wherein n=0.

35



Fi bronectin x3 Linker 62 81 Fibronectin x4 Linker 63 82 15Werein Fc can
be defined from Fc Sequences DNA Sequence SEQ I D No. Ami no Acid Sequence
SEQ | D NowoRe13ig@p8102 110 H2A 1gGL Fc 64 83 T3P | gGl FeCtmP3el2/064632

2013/ 014208PCT/ EP2012/ 064632 Wherein Li nkerC can be defined from

C-term nal Linker Sequences DNA Sequence SEQ ID No. Am no Acid Sequence SEQ
| D No. Ekdn@pB{s DVABIPSES) iBiude [AANRRR), (@R, Brein n=1 and m=1, (PAVPPP),(GS), wherein n=2 and

m=1, (PAVPPP),.(GS)» wherein n=3 and m=1, (PAVPPP),(GS)., wherein n=4 and m=1, (PAVPPP),(GS)» wherein
n=2 and m=0, (PAVPPP),(GS)., wherein n=3 and m=0, (PAVPPP),(GS),, wherein n=4 and m=0.

5 Examples of such linkers include (TVSDVP),(GS)., wherein n=1 and m=1,(TVSDVP),(GS),, wherein n=2 and
m=1, (TVSDVP),(GS),, wherein n=3 and m=1, (TVSDVP),(GS),, wherein n=4 and m=1, (TVSDVP),(GS),, wherein
n=2 and m=0, (TVSDVP),(GS), wherein n=3 and m=0, (TVSDVP),,(GS),, wherein n=4 and m=0.

Examples of such linkers include (TGLDSP),(GS),, wherein n=1 and m=1, (TGLDSP),(GS), wherein n=2 and
10 m=1, (TGLDSP),(GS),, wherein n=3 and m=1, (TGLDSP),(GS),, wherein n=4 and m=1, (TGLDSP).(GS), wherein
n=2 and m=0, (TGLDSP),(GS),» wherein n=3 and m=0, (TGLDSP),.(GS), wherein n=4 and m=0.

Further linkers that may be used are disclosed in WO 2009068649.

15 The antigen binding construct may additionally comprise albumin, or a fragment thereof, as a linker, and
derived from human serum albumin, such as DETYVPKEFNAETFGS, DETYVPKEFNAETF,
EVDETYVPKEFNAETFTFHADGS, EVDETYVPKEFNAETFTFHAD, DDNPNLPRLVRPE, DEMPADLPSLAADF,
HKDDNPNLPRLVRPEVDVM, and ENDEMPADLPSLAADFVESKD. The linkers may further comprise some
additional residues, for example, they may comprise additional glycine and serine residues or may have

20 amino acids removed from either end of the linker for example in one aspect 5 amino acids are removed.
These additional residues may be at the beginning or end of the albumin-derived sequence, or may be within

the albumin-derived sequence.

In one aspect, the present invention is directed to antigen binding constructs comprising two epitope binding

25 domains wherein each epitope binding domains is an independently selected dAb and comprises an amino
acid sequence which is at least 97% identical to the sequence of DOM 15-26-593, DOM 15-26-597, DT02-K-
044-085, DT02-K-044-251, DT02-K-044-232, DT02-K-044-236 or DT02-K-044-255.

In a further aspect, each epitope binding domain is a dAb independently selected from the group consisting
30  of DOM 15-26-593, DOM 15-26-597, DT02-K-044-085, DT02-K-044-251, DT02-K-044-232, DT02-K-044-236
and DT02-K-044-255.

In a further aspect, the dAb attached to the N-terminus of the single chain Fc region comprises an amino acid
sequence which is at least 97% identical to the sequence of DOM 15-26-597 or DT02-K-044-085.

35
In a further aspect, the dAb attached to the N-terminus of the single chain Fc region is DOM 15-26-597 or
DT02-K-044-085.

10



Fi bronectin x3 Linker 67 86 Fibronectin x4 Linker 68 87 Al bumin Donain 1
69 88 Albunmin Domain 2 Linker 70 89 Al bumin Domain 3 Linker 71 90
Truncat edwsl2bsriimoBormai N3 Li nker; Alb Dom 3 - TFHAD 72 9PCEBPA8e06432 Li nker
73 92 dy4Ser 4x Linker 74 93 Helical Linker 75 94 \Werein dAb2 can be
defined from

Li nker

10

15

20

25

30

35

In a further aspect, the dAb attached to the C-terminus of the single chain Fc region comprises an amino acid

sequence which is at least 97% identical to the sequence of DT02-K-044-085, DT02-K-044-251, DT02-K-044-

232, DT02-K-044-236 or DT02-K-044-255.

In a further aspect, the dAb attached to the C-terminus of the single chain Fc region is DT02-K-044-085, DT02-

K-044-251, DT02-K-044-232, DT02-K-044-236 or DT02-K-044-255.

In a further aspect, the antigen binding construct of the present invention is:

(a) DOM 15-26-597 — AS— Fc (SEQ ID No. 110) — Fibronectin x 4 — DT02-K-044-085; or

e) (b) DOM 15-26-597 —IgG1 hinge — Fc (SEQ ID No. 110) — Fibronectin x 4— DT02-K-044-085; or

f)  (c) Avariant of (a) or (b) having at least 97% amino acid identity across the whole sequence; or

g) (d) A variant of (a) or (b), wherein each dAb sequence has at least 97% sequence identity to the

sequence of the specific dAb.

The present invention is further directed to antigen binding constructs comprising one epitope binding domain

attached to a single chain Fc region of an antibody, wherein the epitope binding domain is a dAb which

comprises an amino acid sequence which is at least 97% identical to the sequence of DT02-K-044-085, DT02-K-

044-251, DT02-K-044-232, DT02-K-044-236 or DT02-K-044-255, and further wherein the epitope binding domain

is capable of binding to VEGF.

In a yet further aspect, the present invention is directed to antigen binding constructs comprising one epitope

binding domain attached to a single chain Fc region of an antibody, wherein the epitope binding domain is a dAb

selected from DT02-K-044-085, DT02-K-044-251, DT02-K-044-232, DT02-K-044-236 or DT02-K-044-255.

In one aspect, the antigen binding construct has the following structure (N to C terminus):

a.

b.

Fc — Linker C- DT02-K-044-085 dAb;

DOM 15-26-593 dAb —Linker N- Fc- Linker C- DT02-K-044-085 dAb;

DOM 15-26-597 dAb — Linker N — Fc — Linker C — DT02-K-044-085 dAb;
DT02-K-044-085 dAb-Linker N- Fc- Linker C DT02-K-044-085 dAb;

Fc — Linker C- DT02-K-044-251 dAb;

DOM15-26-597 dAb —Linker N- Fc- Linker C- DT02-K-044-251 dAb;

DT02-K-044-251 dAb —Linker N- Fc- Linker C- DT02-K-044-251 dAb;

Wherein for a-g, Linker N can be any of those described in: SEQ ID NO:57-63 & SEQ ID
NO:76-82;

Wherein for a-g , Linker C can be any of those described in: SEQ ID NO:66-75 & SEQ ID
NO:85-94,

11



dAb Sequences DNA Sequence SEQ I D No. Am no Acid Sequence SEQ I D No.

DT02- K- 044- 085 97 105 DT02- K-044-251 100 108 DT02- K-044-255 101 109 5

Nat ur al | ywocolwai#aeg aut oanti bodi es exi st in hunmans that PCREPRI1RM64632
proteins. Autoantibodies can thus bind to endogenous proteins (present in
nave subjects) as well as to proteins or peptides which are adm nistered to
a subj ect for jr edienanfora-glrerapeuaty o tipsotairibetinngHa1D Nawl ©aMm0a ot Ies and
ant i bodi es t hat %)e 3%4‘%3- formed in response to drug treatnent are
collectively ter &2Aft T o dr ug anti bodies (ADAs). Pre-existing antibodies
10agai nst nol ekulagsrismucfanpst atjlhevigeelebdt 07% sraine hdisidenidy; pept | des, adm ni st ered
to a subject can aff.ectf t hei r. Gﬁf fi c%}c%band COLf]:ad i eStLSJ9| ];/ n._admni stration
reactions, hyper SERS P\Y S I3 'sld SRUERTe PR pBRsE it daE F P& P ent s
and5al t ered bi oawaiheafscific iab; by sustaining, elimnating or neutralizing the
nol ecul e. It could be advantageous to provide nol ecul es for therapy which
conpri se human i nmunogl obul i n (anti body) single variable domains or dAbs
whi ch heygrih@deedthe ARtiga giadihgionitrdct ofhe grednadnt@ddinas thy fdiiowibg stelictues:
pre-existing 15ADAs when adm nistered to a subject, in particular a human
subject. Thus in one aspect of the present invention there is provided a
nodi fi edbdikeN-FAMKe@enbpi ndi ng construct or dinmer conprising such a

nodi fied dAb, which has reduced ability to bind to pre-existing antibodies
(Al Rs) as WD 2013/ 014208PCT/ EP2012/ 064632 conpared to the equi val ent

unnmodi fw e s 1R defYedi@EICed ability to bind it is neant that the
nodi fi ed _mlecule binds with a reduced ‘affi‘ni'r\]/ or reduced avidity to a

pr e- ex ?{R'quéar‘u[c)p‘s SaitNARSaYFed dAb |AWHPR ALESeIRISr npre nodi fi cati ons

sel ecte l?r m e(a) a seqlieen nal addijtseglib ngXt ensi on,| del etion or tag,
and/or|(b) one or more amno acid frlamework substitytions. 5 In one aspect
t he nodiPOMIE-26A87 or |#&ti gen bi ndi ng |d8hstruct or di mer conprising such a
modi f i EFrENDGREPT T 9857 a)a C term Nnaps sequence consgi sting of the sequence
VTVS(S)nX [for a VH|dAb] or VEIKpRgX [for a VL dAb]; and also optionally
10b) oneDBR-kfgAaShm ndO@ci d substitut|ildds at positions 14, 41, 108, 110, or

+

33551 huiﬁ{ll gerntine franggork sequence wherein: n represents

112 conpsg,84
an i nteger | ndependégntly selected frromO or 1;

Wherein LinkerN can be defined from:

DNA Sequence Amino Acid Sequence
N-terminal Linker Sequences
SEQID No. SEQID No.
AAAS Linker 57 76
AS Linker 58 77
TVAAPS Linker 59 78
Hinge IgG1 Linker 60 79
Hinge 1gG3 Linker 61 80
Fibronectin x3 Linker 62 81
Fibronectin x4 Linker 63 82
15 Wherein Fc can be defined from:
DNA Sequence Amino Acid Sequence
Fc Sequences
SEQID No. SEQID No.
Fc IgG1 102 110
H2A 1gG1 Fc 64 83
T3P IgG1 Fc 65 84

12
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WO 2013/ 014208PCT/ EP2012/ 064632 protein or non-protein nolecul e conjugated

to such a nodified 1gG constant domain, wherein the presence of the

nodi fi ed woGoansioant domai n i ncreases the in vivo hal f PCIrfEP2@f2/064882 ant i gen

bi ndi ng protein. PCT Publication No. WO 00/42072 discl oses a

pol ypeptide conprising a variant Fc region with altered FcRn 5bi ndi ng

af fini tcympamd t©hhepmluMnepmhrdajufmwnmﬂécsleswaedu&rdalb'm'tyacbidd izchehantabdtitemalifiedlny one

or nore 0Si t.i.ons 253, 254, 25 25 S, 2712,

206, 2GR IR SuRe S SRy 15960 SR bk Bt SR epnphty

380 386e 38Bgre %Glflcaﬂl&r% seléétéd frah243)4 83 ernthBdladdidion, e436siord 3detioancltad 4rd/of (bf dre Fc
egi on, wherein tgg nP i % of the residues in the Fc region is that of

the EU°T RS Mefs m@?w% SYHEET Publ i cation No. WD 02/ 060919 A2 di scl oses

a medi fied 1gG conprising an | gG constant donmain conprising one or nore

am no aci d nodi relative to a wld-t G.constant . domaj n

wher ei 1" PRERESH I“‘F i”“8%1 '?‘Q%bﬁé%“t'éﬂ‘? TeSQEY 5t %erw@nawi}%ﬂo% bedtdﬁb

hal f - | icb@p@ts:an 1gG having the wild-type | gG constant domain, and wherein
the one or nore am no acid nodifications are at o gsi tions
251, 283 2855 terEE ?QBG“C%%‘S'%*TP“@%SQ‘*S%@‘?VBV?&F)’H‘é@rﬁéﬁdA%ﬁf\éﬁ'@q&‘cmé‘lw
(2001 cdAb]Bhrl als6laptBnally276: 6591- 604) used al ani ne 15scanni ng nutagenesis to
al t residues in the Fc region of a human 1gGlL anti body and t hen assessed
t he b|ﬁb|ﬂg°ﬁ%°%ﬁﬂﬁﬁmﬁ8Fﬂds 8§W¥W6ﬁ§°?%§?1@ﬁgé€§ﬂﬁ%PVL@6P@&5?€Ba@PWB 'ng to
FCcRn wWhemisbangasbrt Rq@dnedi ne include 1253, S254, HA35, and Y436. O her
positions showed a | ess pronounced reduction in binding as follows: [233-
(236, RIS%INK288, L309, S415, and H433. Several amino acid positions

exhi bi t,gehradanis AP ggnﬁﬂbmw@mﬁggmagjmgm@grMhen changed to al ani ne; notabl e
anong these are P238, T256, E272, V305, T307, (311, D312, K317, 20 25 and

K447) mﬁ“¢8RWhHﬂWﬁFWQ°rTH§ Hﬁéwhﬂﬂﬁﬁﬁﬁﬁﬁédi@?%@ﬁpOmb§mﬁéﬁﬁhﬂﬂ@ﬁnEonb|nat|on
varkantsoiehtfo] JARLPM R Bdi Ng to FCcRn. At pH 6.0, the E380A/ N434A vari ant
showed over 8-fold better binding to FcRn, relative to native I1gGlL,

conpar &dnaxiPe Rresap o abpait Roe if EBSOACATFeRNS: 2 afislogicil g¥tengipg AAL toh WCTﬁSG?'AUEtSO
this effected a 12-fold inprovenent in binding relative to native 1gGlL. In
one enbodi nent the antigen binding protein of the invention conprises the
E380A/ Nud®Asregt HeiCderaninahebavrise it ddded IMoRmd vherein® iFciRd a iTaNd X Acofjerat-et  al .
(2002, J I'mmunol. 169: 5171-80) described random nut agenesi s and screening
of human 351 gGlL hi nge-Fc fragnent phage display |libraries agai nst nouse
FcRf. Tihefprtteraeteots saifl megifibd e briyitia tpdced ibidipg to pre-existing ADAs has one or more amino acid

substitutions wherein said one or more amino acid substitutions are selected from the group consisting of a
P14A substitution, a P41A substitution, a L108A substitution, a T110A substitution, a S112A substitution, a
P14K substitution, a P14Q substitution, and a P14T substitution.

25 In a further aspect, X is present, and is an extension of 1 to 8 amino acids, in particular an extension of 1 to 8
amino acids which comprises an alanine residue, for example a single alanine extension, or an AS, AST, ASTK,

ASTKG, ASTKGP extension.

In a further aspect, X is present, and is an extension of 1 to 8 amino acids, in particular an extension of 1 to 8

30 amino acids which comprises an A, AAA or T extension.

In one aspect, the modified dAb can comprise a tag present at the C terminus. The tag can be any tag known
in the art for example affinity tags such as myc-tags, FLAG tags, his-tags, chemical modification such as PEG,
or protein domains such as the antibody Fc domain

35
The C terminal addition or extension or tag can be present as a direct fusion or conjugate with the C terminus

of the molecule.
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positions 251, 252, 254-256, 308, 309, 311, 312, 314, 385-387, 389, 428,
433, 434, and 436. The nmmjor inprovenents in |gGl-human FcRn conpl ex
st abi | i t ywocois014208substituti ng resi dues | ocated in a b&Ow/ERCIICHE463ND
2013/ 014208PCT/ EP2012/ 064632 t he Fc-FcRn interface (M52, S254, T256, H433,
N434, and Y436) and to | esser extend substitutions of residues at the
peri phery Iike v308, L309, B11, 6385 @86 P387, and N389. The variant
witht hest fflnlt uman ng ,t he
R R R by B e i M R
I nCcr easlesiien reailiéddminting EeADaki ve to the wild-type 1gGl. The in vivo behavi our
of 5such a nutated human 1gGl exhibited a nearly 4-fold increase in serum
hal f-1ife in cynonol gus nonkey as conpared to wild-type 1gGl. The present
i nvent iloafutthe@ragfeot, thePreostit desntian B alirbdat to dimedybf &etahGg2n bddingltdhetrgesaliselbsedwi t h
optim %]ed bi nd|8(§1 O|I n a pref erred (gnbodh g t he said variant of
an ant i"gE- b1 K '%e@e'?yrt%etté'i”h sFpPPYE 4 PAYPEPEdRPMBIGE WEHR So8TPTERS &Y PR Y%t i on
in the chtruagii.otwarhaifathst adatib@euith hasHotl@r frferined dimer @il Maypied dhodeinfer,cat i on
is selected fromthe group consisting of 226, 227, 228, 230, 231, 233, 234,
239, 243TPoRg tW%‘HB’“'Cﬁ%Ot'gegé'ﬁd'“gz%’és”uégé’fth%‘de“t%Sra hekerRmpTEPRPEE eiber | ng
of t he daErdnearighmisinding coferubt of tROih@Mtibre HbMadimers ahd R tdeblimBrdBithé preteabat . 1 n a
rhher aspect of the invention the npdifications are M252Y/ 5254T/ T256E.
20A8di t"?"SW&”I”ﬂPV hgimaLdpieiteariBasa Ry e the tanet K 9'estieobt ai ni ng
phy5|olog|cally active nol ecul es whose half- lives are nodified either by
i ntroduci ng an FcRn-bi ndi ng pol ypeptide into the nol ecul es %LD 97/ 43316;
U. S. P&t ¥iesechhgeylinesandbetsrodiagraefithapresentdryepta manding §F ey KW§3?514438)
or by ik, Re ekdhbId RS B 185t WinbA 1R tshBA 266 ESHR, EdeEMbidmi Bevablitpi ties
are preserved but affinities for other Fc receptors have been greatly
r educed@nispAm299#sar7d BY Bigsores uéVCﬁQSWFtBHqu%Rﬂ‘eHTOHGF trgcrirsrigimeshass h%ﬁ'ﬁ bodi es (WO
00/1§9560; U.S. Patent 25N4, 703,039). Additionally, nmethods of producing an
antigen binding protein with a decreased biological half-life are also
provi dele inxive Jelf I ef theotipen kipdingisonstrygsmdidinars pfaietesent inleainieavbeigreeedi n
the sely %H.‘ﬁ&t.bﬁ’éﬁh@.ﬂnnﬁfﬁ otl%hméynﬂgnt%ﬁﬂauﬁoﬁ#cﬁﬁ‘lFf:P&@d?&#r%oﬁa@cgﬂm@ﬁg é@ﬁdﬁm
half-l1ife (Firan et al. 2001, International i mmunol ogy : S. Pat.
No. 306, 165, 745 di scl oses a nethod of produci ng an anti gen b| nd| ng protein
with a Irqgo%rt%%%lsbflc% 995 %k/vngé'!hfe n!ednaell IQXeJeBtIoF (BQ%Ca' @gro@e |m'htaﬁ|Ea'| slerm:no the
DNA segnment encodi ng the anti gen bi ndi ng proteln. e nutati on i ncl udes an
amZAo aoiipdy gyt ivtagingema protegidysiredeptar theidindg a0 salages ant®Sdiesrf the 36 igsftypeffrom
Fc- hi ngg r iC
R M L R L e Bt
bi ndi n@tdgrraiahorse\qgretmseIgGenC@cules tAslogethiwtte EcRnenter the celequate rastediththewhol e
anti gen |y the variant conprises an am no acid
sequen(r:k'espgtoﬁ1 &]@9&% g% ?re% rg@etgr at least 75% or at |east 80% or at
| east 85% or at |east 90% or at |east 95% at |east 96% at |east 97% at
! e§§t %e/ %eolﬁ t |V|§’c?<n2r(33e%§o(?Fsﬁ%l%fﬂ’bﬁ’%&]fe%’ rQ |§4$§%v\ﬁéy cIe%%ﬁE a%?%?esc%ﬂ %ggac 0ss .
identity {'fe Speci sequence, suit ISt subst ant | a 'y Tetaining
t he Dbi nidiuag(sqerombarisiRePS1997) mhwnplaieetﬁt 2%@Mr@®eﬂe apl (aQOOI Ares ReoimenuppInth, Aip-
]P:)(r)p:r %é%gﬂ?rga% I§t1 erespt@ﬁsciette&mm&dényo |nte aslpderecJ W\'/tg_rh;ﬁrlfl]g hFcﬂn \nsluches IIQSQ%e r}g?ngfzgigl%f y
t he bi ndi3ng Ghd3li, Mertaps axfd Hidaas. pﬁit@nﬂ:t at asmftlaabé yosaibnd ®a$|bed4|6%|s 55&%1 @@ ehablé0,

80% 90%} %E dseru af? P (yor agter egfocgg{ Oc]: Fepef aﬁﬁgéeent E’ne%ugipn%ef t%Oll‘nv |Iee) In
oneas'eetetﬁe'ra”rﬂbﬁJ h %%tprrd)@f fing Pf ths inveptiony * 4
am3fo acids, as long as the antigen binding construct is capable of binding
toaV gcfgen%m%mg prsotemst:the present invention may have amino acid modifications that increase the

affinity of the constant domain or fragment thereof for FcRn. Increasing the half-life of therapeutic and

diagnostic IgG’s and other bioactive molecules has many benefits including reducing the amount and/or

frequency of dosing of these molecules. In one embodiment there is therefore provided an antigen binding

35 according to the invention provided herein or a fusion protein comprising all or a portion (an FcRn binding

portion) of an IgG constant domain having one or more of these amino acid modifications and a non-IgG
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10l n one aspect the epitope binding domai n sequence conprises a CDR or CDRs
froma domain anti body (dAb). CDRs of any sequence identified or referred
to herei rwoayidya420aried by 1, 2, 3, or 4 amno acids, a®CrmPg0IaA®646RE
antigen binding construct is capable of binding to a VEGF such as VEG-- A
CDRs are defined as the conplenentarity determ ning region am no acid
sequencperseimbr rein-pattih gelecbié tvoljugged bpnditaanaified IpSenseane ddnitn, Waeih\ilaaerpradehe

;ggg??lsf’%fe ﬁ.’ﬁ“ Iﬁgﬁc())ntgtl?!\ln o\:?mgzav a es(t]hemgléo haigf oqgwgr?;-preg%ggom eén are

nunbered according to the Kabat nunbering conventlon unl ess ot herW| se
see. Kabat. et uence

oD C T P N AL Dorhddr 2 s bon B B e P o Pt b
fer $i Camding afNaity, Qﬁﬂlfjpcil@ﬁﬁtideld?\rﬁﬁns@ﬂcanHﬁﬁHotahldangﬁ?el)tlgn Iﬁgﬁsrﬁrﬁgﬁfawﬂo-ﬁam e

y e
o bi nAPREPTORT ST, K Mbary g PR e P SR Wird) BB o Fttior

t he varkablrg 3@3&1 BSE¥E Y00, G B,d 15 @0N)E33C484,4b8, 484)asd, ehdom7 BOthe ck ehiad, wherdm tigs
the CDR definitions may vary dependi ng? on the i ndi vi dual 25publi cation

used. THBPYingof Wﬁfﬁﬁ'&k‘?sﬂbthﬁf) veiftt 81t of FEpReex (KaR3fI55EIEDR Chot hi a CDR AbM CDR
Contact CDR M ni num bi nding unit Hl 31-35/35A/ 35B 26-32/ 33/ 34 26-35/ 35A/ 35B
30 5/ 35A/ 35B 31-32 H2 50-65 52-56 50-58 47-58 52-56
PCT Publication No. WO 02/060919 A2 discloses a modified IgG comprising an IgG constant domain
comprising one or more amino acid modifications relative to a wild-type IgG constant domain, wherein the
modified IgG has an increased half-life compared to the half-life of an IgG having the wild-type IgG constant
domain, and wherein the one or more amino acid modifications are at one or more of positions 251, 253,
255, 285-290, 308-314, 385-389, and 428-435. Shields et al. (2001, J Biol Chem ; 276:6591-604) used alanine
15 scanning mutagenesis to alter residues in the Fc region of a human IgG1 antibody and then assessed the
binding to human FcRn. Positions that effectively abrogated binding to FcRn when changed to alanine include
1253, S254, H435, and Y436. Other positions showed a less pronounced reduction in binding as follows: E233-
G236, R255, K288, L309, S415, and H433. Several amino acid positions exhibited an improvement in FcRn
binding when changed to alanine; notable among these are P238, T256, E272, V305, T307, Q311, D312, K317,
20 D376, E380, E382, S424, and N434. Many other amino acid positions exhibited a slight improvement (D265,
N286, V303, K360, Q362, and A378) or no change (S239, K246, K248, D249, M252, E258, T260, S267, H268,
S269, D270, K274, N276, Y278, D280, V282, E283, H285, T289, K290, R292, E293, E294, Q295, Y296, N297,
S298, R301, N315, E318, K320, K322, S324, K326, A327, P329, P331, E333, K334, T335, 5337, K338, K340,
Q342, R344, E345, Q345, Q347, R356, M358, T359, K360, N361, Y373, S375, $383, N384, 0386, E388, N389,
25 N390, K392, L398, S400, D401, K414, R416, Q418, Q419, N421, V422, E430, T437, K439, S440, S442, SA44,

and K447) in FcRn binding.

The most pronounced effect was found for combination variants with improved binding to FcRn. At pH 6.0,

the E380A/N434A variant showed over 8-fold better binding to FcRn, relative to native IgG1, compared with
30 2-fold for E380A and 3.5-fold for N434A. Adding T307A to this effected a 12-fold improvement in binding

relative to native IgG1. In one embodiment the antigen binding protein of the invention comprises the

E380A/N434A mutations and has increased binding to FcRn.

Dall'Acqua et al. (2002, J Immunol.169: 5171-80) described random mutagenesis and screening of human
35 IgG1 hinge-Fc fragment phage display libraries against mouse FcRn. They disclosed random mutagenesis of
positions 251, 252, 254-256, 308, 309, 311, 312, 314, 385-387, 389, 428, 433, 434, and 436. The major

improvements in IgG1-human FcRn complex stability occur in substituting residues located in a band across
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H3 95-102 95-102 93-101 95-101 L1 24-34 24-34 24-34 30-36 30-34 L2 50-56
50-56 50-56 46-55 50-55 WD 2013/ 014208PCT/ EP2012/ 064632

L389- 9789wW028B/AFRV- 9689-96 I n one aspect, the present POTEPRIQO6458DVI des
antigen binding constructs conprising two dAbs, wherein each dAb is

I ndependent|y sel ected and conprises: i)one or nore of CDR sequences SEQ ID
No. 11Xhe F:bra%rant(drféc&iﬂwzﬁl $2p0Me56) HA3BPN43404nd CIDIR) s@u&me&t@a@usmums oll14, 115
and 116

one f 117 1 ;1V)
one or ?de“ ")tfhe&ﬁo eé’qu%ﬁ?’cogsw’% f%%ggsnﬁgg}oﬁ}:z??f - 15y ar"a"% 'h% grg%e r e of
CDR Seqﬁeh¢&31uBEQ:dRthbobté|Lr233|,byltﬂﬂblral_ig_ithé.E’/ﬁs2W$2)54UTIBGD§ndﬂﬂBE(/M34E}|m6$Iequences
EEQ g_gé‘nl\tﬁﬁfgészagﬁ&%%%fggg7-¥'o%<§ihcrggse i’]h%\(f%nlitz/ Perlla%vé)to the WI% type IgCGDRThe |r9\l/'l|\§o & :?viosulrzo ID
5 such a mutated human IgG1 exhibited a nearly 4-fold increase in serum half-life in cynomolgus monkey as

compared to wild-type IgG1.

The present invention therefore provides a variant of an antigen binding protein with optimized binding to
FcRn. In a preferred embodiment, the said variant of an antigen binding protein comprises at least one amino
10 acid modification in the Fc region of said antigen binding protein, wherein said modification is selected from
the group consisting of 226, 227, 228, 230, 231, 233, 234, 239, 241, 243, 246, 250, 252, 256, 259, 264, 265,
267,269, 270, 276, 284, 285, 288, 289, 290, 291, 292, 294, 297, 298, 299, 301, 302, 303, 305, 307, 308, 309,
311, 315, 317, 320, 322, 325, 327, 330, 332, 334, 335, 338, 340, 342, 343, 345, 347, 350, 352, 354, 355, 356,
359, 360, 361, 362, 369, 370, 371, 375, 378, 380, 382, 384, 385, 386, 387, 389, 390, 392, 393, 394, 395, 396,
15 397, 398, 399, 400, 401 403, 404, 408,411, 412, 414, 415, 416, 418, 419, 420, 421, 422, 424, 426, 428, 433,
434,438, 439, 440, 443, 444, 445, 446 and 447 of the Fc region as compared to said parent polypeptide,

wherein the numbering of the amino acids in the Fc region is that of the EU index in Kabat.

In a further aspect of the invention the modifications are M252Y/S254T/T256E.

20 Additionally, various publications describe methods for obtaining physiologically active molecules whose half-
lives are modified either by introducing an FcRn-binding polypeptide into the molecules (WO 97/43316; U.S.
Patent N° 5,869,046; U.S. Patent N° 5,747,035; WO 96/32478; WO 91/14438) or by fusing the molecules with
antibodies whose FcRn-binding affinities are preserved but affinities for other Fc receptors have been greatly
reduced (WO 99/43713) or fusing with FcRn binding domains of antibodies (WO 00/09560; U.S. Patent

25 N°4,703,039).

Additionally, methods of producing an antigen binding protein with a decreased biological half-life are also
provided. A variant IgG in which His435 is mutated to alanine results in the selective loss of FcRn binding and
a significantly reduced serum half-life (Firan et al. 2001, International immunology 13:993). U.S. Pat. No.

30 6,165,745 discloses a method of producing an antigen binding protein with a decreased biological half-life by
introducing a mutation into the DNA segment encoding the antigen binding protein. The mutation includes

an amino acid substitution at position 253, 310, 311, 433, or 434 of the Fc-hinge domain.

The invention also relates to a variant of any specific antigen binding construct sequence disclosed herein,
35 such as epitope binding domain sequence, e.g. a dAb sequence, or the sequence of the whole antigen
binding construct. Suitably the variant comprises an amino acid sequence that has at least 70%, or at least

75%, or at least 80% or at least 85% or at least 90% or at least 95%, at least 96%, at least 97%, at least 98% or
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In a further aspect,

t he present
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of the Fowpegiom4m8 an anti body conprises one or

i nvention provides antigen binding
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controlling the replication and expression in, and/or secretion from a
host cell. Regul atory sequences include pronoter sequences, e.g., CW

pr onot er ,wandiagiigaeal sequences whi ch can be derived fromCotEreI128646aDWN
antibodies. Simlarly, a second expression vector can be produced having a
DNA sequence whi ch encodes a conpl enentary antigen binding construct. In
certaiin3enpgdement s t hi 89second pgpPsRssi on veedos is identweal tgq the first
except—insefar—asthecoding—segquences—andselectablemarkers—are
concerned, so to ensure as far as possible that each pol ypeptide chain is
funct i onedelaypeeis He@as &l invédtior broaiesaatiyen bindRg cOGIrG SRAFHRTRARS dARS whdi@n tash
antigen binding constructs that forma honodi ner or heterodi ner nay reside
on a 3§§PﬁﬁPﬁng@WﬁPFmﬁﬁ?“@f&ﬁﬂF@gin two expression cassettes in the same
vector. W0i)2013/04d 42RGPEITIDRR2ALREOADB R0l N1 0N aSNBCt , the present
invention relates to a reconbinant transfornmed or transfected host cell
congrising dhe or"#BrROpl PRIRIUERTEF oFR '8quEACES 28di ng an anti gen bi ndi ng
construct, RgnodioRBér dre BEIDRIBl-RRE sERBIDIB! A7 1desrTibbed. SA sel ected host
cell can be co-transfected by conventional techniques with both the first
and second V8ct orege Pgrore pifRyequenses PRELIP A9 1Y) 121 8hdhlgPe vector) to create the
transfected nost (gebdm&t of dbR sbqéRARt s@ND N0 DG, hfi afsiect ed cell is then

cul tured by conventional techniques to produce the engi neered antigen

bi ndi ng con¥t)r ucton®er efe of GhRepuersss SEORDAI Herl2dpnheBef odi ner. The anti gen
bi ngdi ng congfiy uCtone HANNE bR sQduch@t SIPEiNGEI29] S0 86d Bened from cul ture by
appropriate assay, such as [LISA or RIA. Simlar conventional 10techni ques
may be enpl oyed to construct other antigen binding construct, honodi ners or
het er OCM mFtﬁer%§peGﬂ, ﬁﬁlp%gﬁi in_b@r{tfoh Brovi§fe'sI a%ﬁ@eln%in\ﬁﬁlgE&ﬁ§ucﬁ%mbh’s‘ﬁ1g%&19@AB@9~l‘?@?Qn the
subcl oni ng steps enployed in the methods and construction of the

conposidhp é’frﬁ%?h@FtOttﬂﬁ Nsteymipesraf therfc ragipn lsbansatieasly eeinitsijesoine oghorg kPR feduencesfEQAR t .
For exqup| ., 11508 £RNHAMd ABRltadhbito RSl RRur il Rl oF G Rbcdly BBprRE dhe6d.
such as pUC19. Additionally, any vector which i's capable of replicating

r eddi | ynortiGlRR seaueabry RERAIRAY. bY7, Eli8end HY- si t es and sel ect abl e genes (e.g.
antibiotic resistance), and is easily mani pul ated nmay be used for cloning.
Thus, the selection of the cloning vector is not a limting factor in this
i nvent ilonyet REthkreasesch thegsésent invettoo peovitayandkendirgim wohdnuets tamirizieg oneydAgevhich
suitab%gﬂ&%gyanplifying expression of the heterol ogous DNA sequences, e.d.,
t he manmali an di hydrofol ate reductase gene (DHFR). O her preferable vector
sequences i ficl udenaopudry of CDRisgavahces BiuiBMloel 17 siiig hndasl9f r om bovi ne growt h
hor,jone (BGH) and the in_pr r n bet agl opro). The
ex%pgssion vV ctofgéﬂ§g$§FﬁﬁkggPﬁmﬁﬁégﬁé%gyﬁﬁﬂ%gF@gggby t echni ques wel |
known to thd8e slonébradore nf @DRissquandes SEZED Nel28 oizpemet?bs of such vectors, e.g.
replicons, gl ectlon Genes.oeenNaNelsy pRLOMR!SY 81y Shanal sequences and the
i ke, may be or natural 'sources or synthesized by

obt ai né rom-co rcia
known procedur es oheor ige of GDRdequesdes SER IDINe. 2piRessl BA. and/ or secretion of
the product of the reconbinant DNA in a selected host. O her appropriate
expression vectors of which nunmerous types are known in the art for

mafal ildehe ab@et t@ére &lprovdidtl As@tiken hiRtconsand of dimgalhiexdompstss Wikh anayitigghso be

e« g e Bl TRE b RA Y Spra i bR aP PR, SR Waliing cequences

of the antigen binding constructs, honodiners or heterodimers of the
present invention. Host cells useful for the c on[qg %gd ot her _
mani pul' 2 1eGHRECE *H%&B'“E'P%m“ﬁtﬁ‘c%ﬂ@tdﬂ?%{s RrEHPLI LI AT GITATPeIS Bt RRGYY |
cel | s fisromdwngid vegs-astrains of E. coli may be used for replication of the
clgﬁing vectors and other steps in the construction of antigen binding
constructs, honodiners or heterodiners of this invention. WO

2013/ 01420 BPHEERZO B3 HH46BE aSigbh-BiRbiR: daGEucE 8hd &imers déRlibedIhbR@Svill BY capdbie
expression of the antigen binding constructs, heterodiners, or honodi ners

of the of PRIIAISNEANG VR iR Tmal i an cel I's such as NSO, 5p2/0, CHO (e.g.
DXA4), COS, HEK, a fibroblast cell (e.g., 3T3), and nyelona cells, for
exanple it may be expressed in a CHO or a nyeloma cell. 5Human cells may be
used, tTAEErmBNENIRIRes” epEsrARMacal variatigngjaerefdr Fsea shrowshert igrRsgre R sprebisstioain on
paBker Rfation to antigen binding constructs of the invention means that a biological activity of the target is

reduced, either totally or partially, in the presence of the antigen binding constructs of the present invention
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Al ternatively, other eukaryotic cell |lines nmay be enpl oyed. The sel ection
of suitable manmmal i an host cells and nmethods for transformation, culture,
anpl i fi cavpani3/ae8eni ng and product production and pur PCIrERRé1QM06HBE Known
inthe art. See, e.g., Sanbrook, J., Fritsch, E., Maniatis, T. 1989: Cold
Spring harbour Press, Mol ecular doning: Laboratory Manual. 10 Bacteri al
cells amcbmphmoetdeshdtleld/ o theabrgs |r0n‘hey|$aS¢e o€ ich sntigerohitdidgaobdhoste l\&kﬁrélllsaedni n
H]gsg;)%nﬁ%%eeg@e&%%g nogf rTF1)| eté)jrtg aéﬁo&%\%?%cgl E)ékl%héand b\é\ﬁméyas%vgwgnsg?m @gr% actl\/atlrr\% tﬁT er
et al . redeptoeidbwen Eepgatme &tel req@ptoBor2ifiéctd ffeckr emutmnRitess (1986) and ref erences
cited therein. 15In another aspect, the invention relates to a nethod for
t he production of an antigen binding construct, honodi ner or heterodi mer as
her 8i n nkeBswE birechssingthie Cialitaib ) 66k egOme, b(;S%estlththSH&ﬁea@efd baridlink BEtwReh e hgaat azel |
and isoqlatin e anti bi d|n cos uct, hanodi mer or het er.odi rer

The pr 05 EEPtPHy BeT SHRP T 0F A8 G GG e VIS R ALk PO e

ant i genedaptolbifding09agd (EdeEkamhaTDL, D& 11 240 hbRing sraCthiBRTet@al |ekksdamhdaersdaer ei n
conprising the steps of: a) culturing a reconbinant host cell conprising
an exprfé"gg‘?'%ﬁ 39843 e ¥onpri si ng the isol ated nucleic acid as descri bed
herein, wherein the FUT8 gene encoding al pha-1, 6-fucosyltransferase has

be inactivated in the recombi nant host cell: and b) recovering the

ant pgerT h%i”h‘%ﬁ"ﬂ’ga'ﬁrr&lﬁﬁ fp.2 p?‘é/“'guf‘t?Hderﬁéﬂ‘I‘F’G&’se“F?ﬁ”gtaﬁé”tﬁFBB'ﬂﬁ'ﬁ GRSt %fg'ﬁ' gen

bi ndi NGhveRHbH] drdhdoBing B BArLEAINERG SstiaftdudhQBBrIEIBHShikdhy ddfaiREduekdabdliitallPihe
exanpl e, using the POTELLI GENT" technologg system avai | abl e from Bi oW,

Inc. (PPIRHElepER enrerps APANPRPYAS ybIB FORIRFLS 2 @‘éh abY iiAn gheiBYrationaliegelates toa
honodi %nmc&em&@&@ﬁmnmﬁaha&ga&mm@an%mmbhmwdaﬁaﬁadﬁmm.g&l Binding

medi ated cytotoxicity (ADCC) acti vi ly that is increased relative to an
i dent i CaIStrBetSr RArRon3bprefaiveiett af 1gash 7ot led 8470 at IpasheYs: arleast UTE Iepetd % Aspect s
of 15he | B @ENB3%! £EAAOLRAY lea¥ 55K Mt Aag 9d@SSIdRET %l B bRV 4 Rast 99%. In
U56946292, W0061739 and W0231240 all of which are I ncorporated herein by
refer eﬂe@aspwaseénbsen@mdin&mtr@km Aortjon theweof gaple i hind taYBGH, &4cH GnYELRE-ARRer
appr oprt AL of ¥dt FHBhole or in part disd€ aRb&RENkitH INVERRLL LS IESQA RERNhges a net hod
of producing an antigen binding construct, honodi mer or 3bheterodi mer as
descri bed herein conprising the steps of: WD 2013/ 014208PCT/ EP2012/ 064632
8) cul bbbt SGOBRE RANo\ AR 6Ll bu b OIS R 2R PoBXRLERS I8y B i
conprising an i1solated nucleic acid as described herein wherein
exBPes gpynucleetideseausosep disdassd aereinshiehiag atdedstl S afiensici®%ertdeacti 83Y, AteaRGOHGaI N
havi ng |hatdyy| zﬂ%staﬁ@' Jt%ﬁ-’t 9%, a@%gﬁbﬁ%,%me%%@ﬁ' E’m&?ﬁ dosl YIS té‘ﬂ9 atiast 9880 ‘{e“ ng
the antigen bin rotein. uch e pro duction of antl
bi ndi ndeastYtitentitys, heterodlners and honodi ners can be perforned, for
exanpl e, using the COVPLEGENT" technol ogy system avail abl e from Bi oWa, Inc.
(Princeton, NJ) and Kyowa Hakko Kogyo (now, Kyowa Hakko Kirin Co., Ltd.)
Co. , LtThe antigenfindiig canstrecoafihapratenhioentigehiy beenpludedibn framfecionpf e Ssdt ogll withct or
i i i i bot h

10PaGL i el BRI SRR bRl R RSP DR
ant [ gerexm:esadn Peyta onstankdriant Metngt ipphoderd b,rplmwwsﬂmdmbaaquﬂgese‘nhlamerﬁden
fgrrglnegfenh nptruc?sngc{%r% \Fe%tss%)ccl!a\tfelvynth(convegtloaal re uk:\ttc}fy ccw?rol sggueh%gzaegangdnr elative
Aspect sowfollink eheCEAVEALIRAEMTEXp te@sin i) i) yr seyrstiodrftoatr 2halesdr Régeldtor\rsemzee@7011041

d U520 70148165 h of h ted h I
o e oGP aE T e QY ProRotrias SRR Rl s B P ki Bteri B BhaRR " "

seq(]en(keo\&pambdduea snmtlatyj aOsﬂSonk:iI@k;ﬁesTshEvdEfbr tae\gie(prbdoafeda:mdmmquenceTMe of
o_rdinar p 0. J 8GO mzetnrﬁ) tﬁp g}rlatesstems
wi l | %{’65 Cé’H‘Lp ef”S“?Wc?Q*égeg I?l“F"I“%EP“F 't HR 8?'”‘5&& nf PEREST Y

not On||syd43ﬁcdu&ﬁde alsmaepbmofa“raythbeodwfgedqumce@@rrmslela&taun@mamﬁs Bre@atbrned,keto 1 N

order to further en e eff ctor f unct i on n on ect of the present
hvent <07t Trdf & PERR Bt ek PapeR e A U RIATAY SBREET e Nete B TR or
honodi ReduefETF tk&lt\ﬂ@arﬂlgé}ﬂ@anchﬁdtrﬂct@ﬂﬁSﬂ)ﬁﬁlﬁ hérR@iiridt oVdt6rdimeniasyi reede o a
nu%gted and chi maeric heavy chain constant region, conprising at |east one
doﬁ‘&FﬁV?CF%ﬁPleg‘E%p'%\WdWBﬁ’&’ THO BSHY" e GEP wherein the | gGL CH2
dormai n has one or nore nutations at positions selected from239 and 332 and
330 (for exanple 25 the nutations nay be selected from 5239D and 1332E and
A330L) such that the antigen binding protein has enhanced effector
function, for exanple wherein it has one or nore of the foll ow ng
functions, enhanced ADCC or enhanced CQ, for exanple wherein it has
enhanced ADCC and enhanced CDC. In one aspect the 1gGl CH2 domain has the
nutatlons 5239D and 1332E 30In an alternatlve aspect of t he present

= o T .



or hondi mer, conprising a chinmaeric heavy chain constant region and which
has an altered glycosylation profile. In one such aspect, the heavy chain
const ant wWOgPN1¢WAPri ses at | east one CH2 donmi n from PgGEPaIA/ 064882 CH2
domain fromIgGl and has an altered glycosylation profile such that the
rati o of fucose to mannose is 0.8:3 or |less, for exanple wherein the
ant i genn dierssheniythepaisait invergiod eflalesas y rab@bingo tradsétrmediordradFenndd hgartelbéongbrisiog
protein has an qnha]nctedd ef fector J.uncti on 'nd.cor’g)qri son i.th an te% i val ent
ant i gert"BYET G PO LI ST E N aH PHIRMSGISB AT RE e EARP A e Sh AT SNt *edi on
| acki ngesani ddsanibiécat i ons and al tered gl ycosylation WO
2013/ 014208PCT/ EP2012/ 064632 profile, for exanple wherein it has one or
nore of the follow ng functions, enhanced ADCC or enhanced CDC, for exanple
whesei m sellectbdisosedeh aante do-AbXsE caid thy eshhétio el tChXiy e hwbinot A tHagiest araf seédn@ vectors
invention, there is provided a nethod of oduci ng an antigen bi ndi ng
const 1 (ECTRAIANR e HaNEF R el TBERFY ottt SEUP B AR (s t he
ACCRET AfdAdpe ctddeeinia eed gyltusadddly @sAvamah bl @dth @iqdes e prEduadhe ehditeered Bhiigas Bih@ing NJ)
whi ch conbi nes the POTELLI GENT" and COVPLEGENT" technol o systens to
pr oduc &XXHVGRt Ng &M BRI ARG BroY &rIFrHNA n G a5 BtE" RDERS %ﬂﬁ‘é‘r‘%\é@o'}éﬂ%’aﬁ%"éd
act i vi thitebddherisScreétet BB3MRAItUT€b2dpbRridte asddy, Qlch ey BMsA Br RIAEHIhilE adnvemnas | onal
ant i body | acking a chinmeric Fc domai n_and whi ch has fucose on the_
ol ilgos A2BAAYS ABY b HMRIPKSE FeOnTRICHBRET GRtise R BirdiRgsonsirush hemesinasit Pt imelF iy
constr yetissedByreidl 1 | 1 ze expression in a transgenic animal, such as descri bed
in U S Patent No. 4,873,316. This relates to an expression system using
the animal's casein pronoter which when transgenically incorporated into a
mammal spiedble ve&ors A te@BRIng ab PsubdiHEGR P RpI6RE i tREMEBERTRE PRk ucRbPsrehdn TN i ts
mlk. 15 The invention also relates to a nethod for producing an antigen
bi ndi ngowerssirps Rt thiavegiiqunaydegelerasddy eneefekibinghe e FahPABPIacdhecoseitiet®/Gf an
ant|k gene s BRI dhhgGORS Fidfte REd, BuchYShRI16. Adelitn SR SR L br bnhich RlcaBbiR3F feplichgizeof |
i s designed using a conputer and wherein the construct exists in silico on
t he corfafihehasape AAPRIRNINGAItRIP8H R DI denes terir pfidrRts Irssitenes) GBhis epsilet s
di scl Omiph@{e@'nﬁyggﬂs_ealﬁ)@clern . bs‘?fh@@elecftigﬁ ofﬁ%@{mlir% vgé%r i%@alirﬂitik@@ctorin this
manuf acture of a medi canment tor treating di seases associated wmth a VEG-
si gnal Ivagfionsuch as VEGF- A signal ling, such as cancer and ocul ar di seases
such as Di abetic Macul ar Edema (DME), Wet AMD (Age-rel ated macul ar
degenerati on), Diabetic retinopathy, RVO (retinal vein occlusion), and
corfealThaenteasauiespissey plombe PoraTthizedl hygenes soitebid fepmmdifving e@xpresgomofives hod of
treati i ant ri ar r..di C VEGF
Si anal 10 e Tl o Rl Rl AR SRR Bl e
Di abet ivectivealeases Ededere KoDVE)igna\sgquepdeDiuciDisdtvnt hagine goiviidpanéng, (BRYV@d tiad
cor neal . ri ' [y ] ' -ther L unt
R M L R S e
r el at egedhaiqeas wahknog@re thosedkiey icthirstrr uct of the invention for the treatnent
of cancer and ocul ar di seases such as Diabetic Macul ar Edena (DME), Wet
AM2) Di abetic retinopathy, RVO and corneal neovascul arisation. 35The dose
and duration of treatnment relates to the relative duration of the nolecul es
of t he The exsmatentynf eurhiventors, 8.st feplichnsneeieciidnrge tdsagnhaners amemaen, sigeal agtjueeeahdby
one of (L1 ] ) ndi. n it i r and. t he
gener ait ks 1B OGRS hor ERTRALS: SRGR b 1E: SPARILLIRE pPEIDA oG RN &0 e |
once a direetikg the egamession WO/ 043¢t 0Hh 4208 RCTUIEFAD4 L GBAUGBLD VB ayelta haete lOsher over
an extended.tine perio e. g. .four to six nmonths) maybe required to achieve
maxi mar"‘p‘Erﬂ%r#atéepeexme?%“evﬁq?rg8%“3”.'C“1‘}%‘5”e??6‘5d8p%5f“eak&‘ﬁ1w’ﬁi”)s“t‘er""é@’&rﬁ‘a%ﬁlg‘{a 'g"aftﬁ%ar"apeuti c
agéft afsedtheast rave fuhgad expraasiorbreayaatsy bs seldcadolf@ thippitrgosahi ch 5 del i vers t he agent
to the host. The antigen binding constructs, and pharnmaceuti cal
conpositions of the invention are particularly useful for parenteral
i apart BB Sh dier R S e e B TER i ograimg e
i nt r anasdihd sgquehtes oftbe aggechindifigroadictsi ®ibditnesr haerbdimeamnf e pteagnt inkehtioat i on
and th dm nistration is b ocal .ocul ar _delivery 10 such as intravitreal,
(G r ec oAU iR T b P BorE R M Py velor S esdirisPtondlicn e
f 035 ex awpker,cslistfioanari@c ktedis! of E.3tibeaeunat foiraplicatioulof the aiohing @etorskidtl baer,
topical, retrobul bar or is oLeI vered to the inferior, Supe ior or |ateral
rect us “TRRSRIME OPHUging huieer ‘EOI‘{E QU SPMYE Of ' HYUIPFARETS AVENARM or
topi cal ocul ar delivery.
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For local adm nistration to the eye, for exanple by intravitreal injection,
t he pharnaceutical preparation 15could be admnistered in a total vol une of
up to 100%0 2bhwo1e20anpl e, 50- 1004, adm ni stered by a si ngCa/EPRg1eO6466N0 by a
standard syringe with a needl e gauge of 25-30g, such as a 501.1.1 volune
adm nistered wwth a 30g needle. Such formulations if prepared for

i nfrequent adm ni stration may contain up to 15% of solid suspension within
;[I\Bﬁl ldl \(;ulﬁa%le ho'f't ch or cen?%es ggxg‘raegstéog\é?thgui?t en |n E%c(é)?'istruc{I Ccr)](%rg'/z gr n}[“llhg'tl on
solid &U&pﬁﬁhﬁﬂs@ﬂtheInﬂerﬂlopl‘nelfj&’rhaﬁhtaﬁpeaﬂt sdah55 st pory, mo (2@amd 44y €0s, HEK, a
phar mageut j cal m ni st red ocul ar .adm ni stratjon. In one aspect the
D i SBIREra! e 21T B0 B Reso o Eioaites S BB R 58 Jt BN ST s

m C5opauinas ks may beaJngEhubaﬁa@ﬁhg&b(émelmuleGb ba&mbdipa@satehubas @lqkoswe&be pat@insany

ot her system ﬁn wn to hoseﬁ ski ”E I Be artI thatf % 0

admi ni SYFRENG ‘rtBeéﬁt"ta{/Wf o H’éesé*?é © YRt (reat ecFP%&Gétﬁalcé’gf rP"’é’%ﬂt By RAEH
conpar egd methadsTemntdnbfygrmdsion, Bilaed, bmanfrcag)hmeer&ugcém lpegumﬁ)daaysn ahd pwrickabn very
| ess frequent|ly than once a week or once every t eks, and for exanple
coul d B¢ ﬂ\i‘%'“ék‘ﬁeﬁ 8% fiBe REMP i cl FEGEY b 'ﬁa%ﬁtTh%%Brcoé* %R/B%'éarb%(/%ﬁ? 3 nont hs
or 12 WesdSlar @¥fdgyLaboidRAL Msnar 16 weeks, every 5 nonths or 20 weeks, every
6 nths or 24 weeks, every 9 nonths or 36 weeks, or every 12 mont hs or 52
weeKs.. A preferred delivery frequency for the antigen binding constructs,
het er 0t &Bia$ ccpshdRhERMERE Stréihs df PR sREBKBEWN loINRBEKIIRA inl tRe SN5E al€Y RADabR aBDNt hS
or 24 weeks. 30 Therapeutic agents of the invention nay be prepared as

phar madeticelEaas welhpriersficplsrise- DEAseRTIm 1 erifPrass eftf*t"ir?/'é”‘%{ﬁ%'ﬁﬁfys fsatfeeii gen

bi ndi NGuikHREII! B&etic IHRNBGHNERF 270598 PleRlir? PefR 1986 anti RBerbteefilel Bardds an active
ingredient in a pharmaceutically acceptable carrier. In the prophylactic
agent of the invention, an agueous suspension or solution containing the

antisgenn Rotdt e & ARSThIdABEN reRIS tRS @bthyd fAkhE ﬁto@ett.at oftR%atigeh BRlif@donRFhct,i N @
formready 35for injection is preferred. The conpositions for par ent er al

adni ni gemadimerrrRpierodimarADiergn ¢aseriped yich meglod corpriisethe riep %fﬁt"t“@'é&na bsheting
construygy |s&£tun%%dnﬂé’e%%ddﬁ’t c8Hstrétt, Qm@%&.ﬁtlellorth&%hﬂ%erd' ssolved in a
pharmaceutically acceptable carrier, preferably an aqueous carrier. A

vari ety of aqueous carriers nmay be errpl oyed, e.g., 0.9% WO

2013/ 0%@9@?@/&"3%&%@%& ﬁ@hb@%r thQ pl?béha’ong d?\%nh&ﬂ@mhmgccln'sljf&t hgmg(ﬁr%er
solutions may be made sterile and generally free of particulate matter.
Thé8e oheierodimsr srsgschlbeddieesin dompegngshe demwént i onal , wel | known sterilization
t echni f i

O YR fcor bRl By R FOIROSEL LR PRI oz
physi oldegrlbéajlhece@ndherplorﬁse FYuiE genasnqopingal phast 4-tugosaltranskaudse éasmqgn ingptivated in tec.

The congenbihatingl F ot he antigen binding construct of the invention in
such pharnaceutica '§'0r mul ati on can vary widely, i.e., fromless than about
0. 5% (bsreadvieningahe artigert binddgsroteibout 1% to as much as 15 or 20% by wei ght and
wi bk be selected primarily based on fluid volunmes, viscosities, etc.,
according to the particular node of adm nistration selected. 10Thus, a

phar macedtmaiadds &o tEesedurtn obéntigérebindingentstrocts, heteradimersand dombdimeris ;gneéet i on

(]:_Oﬁlgdt %grf rme?qarceegarhpg %(s)lr[n]ttﬂe p% I{E‘Eé\ﬁt""%ech{tcﬁoggg% er ed: Ia\g% frorTf B|oEWa Inced-"mrl'?cgtrc]) abOUt

about mjmudttonabawnce%tug@ bmdfng ecmsiamttst @mibdhnemdmdgpetemdmte'rmtnn@énktahued antlbody

i nvention. Sim nposi ti o invention for

i nt raveﬁ%e"ge“tﬁ‘t“lr%edb%éd 80 F%'%Vnaﬁg‘g “V VthSt s rF%te%reQBtSe E°a§§6“trﬁa' P8t eril e
Ri 30er 'psodaeddun 4 @i wita A dinafimpuitFuls gemeaobmts osﬂleazmtmeattefrtabinylo@ smerﬁ ereabout 25

oo ut i SRR R Sk BB bl e st DR Bl MR nBiep Rt Tere By °

CONpPOSiréfe@AG. Bote sitdinalgni@wm tbé artivililals® ecappab@bitapb@ptiitoseteski | | ed in the art

and are described in nore detail in, for exanple, Rem ngton's

Phar maceuti cal Science, 15th ed., Mck Publishing Conpany, Easton,

PennsyImia@pregent imdntish@sopf @pRs aink®ad &fpréditind@ancingts by dmg Bansirsdt, maRb&mandri gen

bi Hgl ng] constr uct f%r mul ations of the invention see Lasmar U and Parkins D
PIFLAYLRST hdesFors bpHA FrRREiE® the st oduct s”, 20Phar ma. Sci . Tech. t oday,

page 129-137, Vol .3 (3rd April 2000), Wang, W"Instability, stabilisation

and formul ation of liquid protein pharnmaceuticals", Int. J. Pharm 185

(1999) 129-188, Stability of Protein Pharmaceuticals Part A and B ed Ahern

T.J., Manning M C., New York, NY: Plenum Press (1992), Akers,MJ.

"Exci pient-Drug interactions in Parent gyal Formul ations", J.Pharm Sci 91

manur a, et a ects of types of sugar on
(2002) 2283-2300, | K | "Eff f typ f g
stablllzatlon of Proteln |n the drled state J Pharm SCI 9_2 (2003)

P —— oy ~r- 171 0 = " .



ng, for exanple 0.1 to 1000ng, for exanple 0.1 to 500ny, for exanple 500ny,

for exanple 0.1 to 100ng, or 0.1 to 80ny, or 0.1 to 60ng, or 0.1 to 40ny,

or for exsopbss/ai4208 100ny, or 1 to 50ng, of an antigen PpCmdiPe@2064832 r uct of

this invention, which may be adm nistered parenterally, for exanple

subcut aneously, intravenously or intranuscularly. Such dose may, if

necessad) yyltubes & ep&ﬂﬁr&dt raatst carl)Fn‘rmmmh@direexbrieEEEnikattﬁl’chabrﬂSlrﬁSleIseletteedum acid as

approprlaﬁgdq%mm em e$l éb nd”n nstructs descr i ged herein

can be il ze ste’é)"rr %“ Veﬁ&r TR A& SUEEBIEE" CarTTE

prior UmeamﬂnyhlaMU§Bhnuqmﬁ1hasohﬁﬂﬂa&hemndto be effective with

conventbona nFu g %lns and art-known |yophilization and

r econst™ FEO2EOH PR ?aﬂ% "sPiH*'Be enpl oyed. 10There are several methods

kno$n in the art mhlch can be used to generate epi t ope- blndlng domai ns of

use in _the i nvention Qne exa t he et h di spl ay

yst emSHPIER B e RSBt A L TG R e RS PR DR e

chemi cakrfai@dl aor dxarhglé, iuOnsthe CORPIEGEXET™ @thneﬁg@fyst&r’ﬁevanﬂﬂeyfa@rpsrbwre |ﬁnrpraid@£bnby

t he nucleic acid. Such a 15du§EI ay §<ystemcan conprise a $Iurallté of

repli caiad 5\@??@#@%'“68@19:5% Ky kedrp4er B 6pHaG & WHhedriea b BudeEcth) . The

dl spl ayomyiing @h BRYesSSHREISR which b hu@@d/ac.dst@bn@ena)dhgetmmbmniaa&ea.ﬁlh@ﬁlgwth
Qrary Bact eri ophage display is an exaggﬁg of a display system The term

Br ar§ft apeiegr & gl am'B&iﬁ'FéeSWe%tétX@%%j B IPEBAIEE B Hilc] ei ¢
aCI ds. hdRfodrhdd oAk dfnddiine? AAMFRARMEL I2bmPRRBRIdEpenB&: bytooxivkyi(@iT) E@ﬁrttﬂh&'lsngl e

pol ypeptide or nucleic acid sequence. To this extent, "library

synony rRs{Rgsaflirelpfive F‘e"ﬁ‘e}“’t‘%r"'rs%'de“t%tﬂtf’éﬂ%@CngSF‘é‘raéh'é?@§c fféjt"Wé'érhsP?%Sr‘aF*V menber s
are respRPsidiNe™ tRhndid3fs\dieMar Sddsdibd rﬁsmﬁttoordhmhen& UDOETN 481858ach bBWKNYArTRY
take the formof a sinple mxture of polypeptides or nucleic acids, or may
be in tHePPGFahhEreINdY GefRieates!n 3P altasnative emRpdimentFR{] astivity &tae b iacreqspd 'P.I\Ses ani mal
or 18l aMirdablideSe@RfcesP&iflc inft@atiohd iRtd e RSN\ thg@cﬂarnbﬂ@ga'of%td.nrtelkmI.rpth@m ds.

I n one exanple, each individual organismor cell 25contains only one or a
limi t edvilhiliptietoede athaspRargPrigieriés s Advant ageously, the nucleic acids are

i ncorporated into expression vectors, in order to all ow expression of the
pol ypepti des encoded by the nucleic acids. In a one aspect, therefore, a

| i br ar yt witipe aparientthghopskiifedin e pigpatisedhineifisttionoaey not grinbeyed alerdit BAENi sm
cont ai nidGn QWMifkio WiPeatPBth&Sn HliedB BT SRSILBrrARS FREydROoNt ai ni ng a single
menber of the I|brary In nuclerc acid formwhich can be expressed to
préfluce its correspondi ng pol ypeptide nenber. Thus, the 30popul ation of
host org [ verse
oSt PR 3% LA R b Al B SRRSO SRS ARl ) Ve
m)novaIhempdImplsqghmyswtmdwenwlcmweqnetnmt redianpihagh caipprisenasuthted endeinmped ek dheid .

(52 Sy b e Sy Ry PO A B T Bl
(i ncor pgﬁ’lalHédomen tnsmmbyr met ewetic®)at pdvitiCad selertey frem 23d and 33548dS30 erte@artpldNo .
S, %gg %@ezmgt (h? [Tvggorste%gtepgrérglsg9%%né Eﬁragpﬁgm) S lthéﬁﬁet nggem%?ndm?p%tel ﬁa[ ent

porat ed herein y reference
Rev I renoEnodd. effé@ofBitidd Sor (e 4084 wheBoniitrhdslone pr, mdPe ofthe @IIowmgﬂﬂgpdtlonsBermahrem

Bi ot ec 2-3)175-189 994).. Casta Hi gh
Thr oug G o 5 S0 PRS0 RET P ERAU s BarRga Aats attenFiped)cop, PS eda,
The pepddidei’ domaipbdsyipepitaidies STBoBphdigzt. i N a bact eri ophage di spl ay system
can be di splayed on any suitabl e bacteriophage, such as a filanmentous phage
(e.g., fd, M3, F1), a lytic phage (e.g., T4, T7, lanbda), or an RNA phage
(e3q., Irh\ﬁ&)t,ernfame aaoeatmtre prémmeﬂroditlﬁarﬂé @prosiysd afhmh(lg};n@mdrnac@ytﬁtice rhibttehﬁltmdri nks
codlng f Jdon of a nucleic aci functi.onal aract er |cs

pept i dé’r ’BF 'y PSR T SHLGHE ""B‘S/Cht"‘ Hé°’ﬁt?8 81N 4 gﬁj h%ifé‘r’i‘ t%t% hcaaiat'ar spl ay,
I S usegrdfir. inlv@e fieh bpds, esany &med chetat rl’égloﬁg)mplﬁsdshaegebr&@ﬂﬂﬂmﬁlf\ fram0§@3 or

ot her epitope _bi ndi ng domai n req nt dvant ageous to a ify or
her cadh PRETRSBP RS Lard e AlgrA s B e flst b oRe e BrRl e

peﬁ I deganfdse BOLayP& sk, (ﬁﬁf%xam-ﬂﬂdl VBhepdithie dr&ﬁgeagt?@ﬁg‘ prGﬂeﬁhrﬁdegt@ysyﬁfed@@fhai srardngd
sufficient quantities o cl eic_acids and/or 10peptides or po tides

f or35add‘f“t'5e8ﬂ%9f"“$ BratedEap e F’écét FiEsgtor g@ftr‘i’a " ﬁ?&‘pﬁfést’h@ti%a’tj%’g&’?'?’g P@BB@F'Hg or

ot her sdttirltte afia880buls hda®f chBih @B tah1@giadlididigeNa@hula8PRh@hIFRS gfyRosglation
affinity maturation repertoires). Nucleic acids can be anplified using any
sui t abl e met hods, such as by phage anplification, cell growh or polynerase
chain reaction. 15Cenerally, a library of phage that displays a repertoire
of peptides or phage pol ypeptides, as fusion proteins with a suitable phage
coat protein (e.g., fd pill protein), is produced or provided. The fusion
proteln can dlsplay the peptldes or polypeptldes at the t|p of the phage
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recovered fromthe culture using any suitable nethod, such as precipitation
and centrifugation. The display systemcan conprise a repertoire of

pepti des WO 2p/opapt | des that contains any desired anouRrCTaiP2@i2etsstty. For
exanple, the repertoire can contain peptides or pol ypeptides that have

am no aci d 30sequences that correspond to naturally occurring pol ypeptides
expr es gedilehfor anntpregw&m'remn hag bnmp ngire afitigefinllcving, furdeenisy entlariced ARIE oo pnldesdICed,

cell t or C es or pol pti des that have random or

r andom%z)eéar%prlr? ‘ﬁ@ere' i e@ @C g enh@';')ce‘? é?f? t he pol ypeptides can share a
comon core or scaffold For exanple, all polypeptides in the repertoire or

lib be ff | ect f t A t
L e B S R A B L B,
( e. §., hatepiinydrer Bs@limé a3 elbet ha&ﬁ)/vhlcﬁDse&tk@&tympﬁﬂhﬂfet&hr@lﬁgf( fyetem available

i mmuno | obul i n superfa ch as 0 fragment (e.qg.
- ant TEOCP VBT oy coRe PP paB R ol AREGBHE e paPp @t ©
|'i brar yto pra8uce @i prtigsebifkeid giedin hegiglidth Aﬁccraamctmenmsncéoaa"tdﬂmtmd irkfdakHa ralgtivd
sequence and regions of commpn anj no acid sequence., In
2013/ oiﬁ?’b‘éhﬁﬁ%ﬂ%ﬁ'/%a%%‘?' 8 Pedyjiagking AT arie it Lomal) f‘l”d&’r‘“'cghﬁéﬁf‘ﬁ?ﬂ‘i“&h‘f y all
polypepmggaﬁm#ﬂea repertoire are of a desired type, such as a desired
%ﬁne (e.g., a polynerase) or a desired antigen-binding fragnment of an
anttbody (e.g., human V H or human VL). In sone enbodi nents, the
pol ypepihb@er dtedd caxxp'iéé%remts@amgén&ﬁﬁj. cdsreﬁ@crt;rﬁaynﬁ.n@fex.aeiswpﬁtheg%nmher ein
each pol ypeptide conprises an anti od vari abl e donmai n. For exanpl e, each
pol y pepfimak sych at dpecrigpdin & ¢ Spteet '\E’aﬁg@o’ﬁ?aﬁ? rglatgpfo ag expressien aystempsingthy. | a
si ngl e J6hAl'tadei) profBteNPhidGitidn SERIETGRY |ﬁ|éoV Fstbd MtoGHaniteal b&HnitOMhd ¢chid tBt 0 any
desired region of a peptide or polypepti or scaffold using any suitable
met hod.Pradyfe ta dasisedecontiingnt Pietel Isiediiknce d| versity can be introduced into a
tarnget region, such as a conplenentarity determ ning region of an anti body
vari abl e domain or a 10hydrophobic domain, by preparing a |ibrary of
nucl ei dharengon Herelaise tocemathrs fer Rfedusing F'éﬂ‘t'ﬁﬁi‘l hinsingcengtryct asdisslpsetipreiiui t abl e
nut agengsieh tHELRRGSid Lq@knce clngVarftlggrel!)lhélﬁ/g cemuctcyrEQMCQQHOGQg e Al.ad or
site directed nutagenesis, diversification using codons) or any ot her
sui t abIteerwt'mﬁd'gnqdfus'deef—omelseran¢e§rwnthetoretrmﬁmﬁepﬁlllf@entth? wepdeversified
can be random zed. 15The size of the polypeptides that make up the
repertoire is largely a matter of choice and uniform pol ypeptide size is
not20r edbe ineshtioMiie proidepansiserdlisdingrondiricts ép@qse%herren fraysetimnedigine, fasgxpmptedert | ar y
struct
opul Aty on s Bt S e B Ol s AR e R S 8 o
20r epe MEGK-A egraling istmhar yantes agd oculandiseagks sysh ayDigtiedit Blajulan Sdanen (BI), Biet Al Aze-
met hod. ‘relt8Y mﬁéﬁ?a?ﬁég%neré‘n qg% c r& n%§ E‘\PF{\?(SJ r%{lna{l va (?CHEQOFPaH?ﬁQOrgQMa sel ectabl e
characteristic | char act eri tlc em ca aracteristic,
funct i oneMascolesadiet.eri stic). Suitable selectable functi onal characterlstlcs
i ngkude biol ogical activities of the peptides or polypeptides in the
repertoire, for exanple, binding to a generic ligand (e.g., a
super arfbé geamfion himdliairegtotaonahdoeaf geatmbiagatmdt {uéering froarpcalart viagrelar digeasee piutadidy, a
SUDS Y ahEby g A bR UL DG fon DL OLARD SERER1N 206 SR FARRY o1
al ., V\@/QW\/@U@&UCV@n&dbﬂﬁﬂ@ﬁﬁandkﬂrﬁS/nE%ﬁﬁlablsaﬂ'hecmﬁm’bleg sdndfistbdve a
i muno IobuI n su erf r fold for their polypeptide
cha n. el B o Patu PRt MreRogni'y “ai ver se 1 n Ler e of
t héor prlnary sequence conpari son of 30sequences and crystallographlc
structures has reveal e hat, contrary to expectation
R R R e At e L N S
nunber oodlarBkbatecddah 43 DebBficMataki Eama (EME) OBEIM I 8lab&icl &thibpHties RYEAnd ddireaand
Lesk (1987% MoL Biol., 196: 901; Chothia et aL (1989) Nature, 342: 877).
Analysm§m6C”P8ﬁH°Wengths and key residues has therefore enabl ed prediction
of the main-chain conformations of Hl, H2, L1, L2 and L3 found in the
maj,orit f n antj bodies (Chothia et al. 92)J. ML Bio
?8 }il’%)%lsf*ﬁ LR ”e(ai’%‘SSeﬁaE‘?\?éﬁh relatyg durg ?”\‘?\r‘“ﬂ'ﬁ%\'ﬁ%°fé'ie Tse“t(”l‘@@tﬂh
l\/bL Bi Gd-the B&flan rdfdtion Al BaU@Rdju$ted hyone 8EHkMIh ths artHENARY B of tHé@bSdRion Beihg! MB
of sequence, length and structure ﬁdue to the use of D segnents), it also

forms ArePieRrRche FARELRealh ofilq RatieHalt s e&\fi??ﬁ%f’rﬁ‘?ﬁttria‘?fﬁ?dfj&%‘“gé%rof‘cq ad'tfﬁﬁk PeENYE hs
whi ch depend on the Iength WD 2013/ 014208PCT/ EP2012/ 064632
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and the presence of particular residues, or types of residue, at key
positions in the loop and the antibody framework (Martin et al. (1996)J.
MoL Bi oL,woes13/80®38 Shirai et al. (1996) FEBS Letters, 38%/EP2)12/084882 dAbS
are advant ageously assenbled fromlibraries of domains, such as libraries
of VH domains and/or 5libraries of VI_ domains. In one aspect, libraries of
domai nevay evadeskgned an exteddedtimegarboaeg. fooop sixemgtiasmayheregaiedie sihdtuesatras e
been cQosen Lo ensure that the main-chain conformati on of the nenbers is
known. "KERPEHYSI58Us1 y, these are real conformations of immunogl obulin
superfam |y rml ecules found in nature, to mnimse the chances that they
are non; functional cyssed above. Variations occyr at

Fr equor s Mog i RO RE en oL BF IR EPEF o SRl bR E A lodites. an

al t ér ediematsmhecdgamtmo the eesf nfeniat.gea IBl,ndM@tdhEtrldQe&dﬁbﬁimﬁfequ&ﬂ cdntpSsnfan@etth@n
Where several known nmai n-chain rmations or a sin own_mai n- chai n
cont or TRETSH ELS s Ua ‘SEr LB g ABLT AU B8 SO RLEHTREPL 55 TAPYEFIE ne

bi ndi Nnght&bt@omdally, Meamdc@sd (Bml),mteeRusi @v.generabalg repertoire with
structural and/or functional diversity. This neans that variants are
generated such that they 15possess sufficient diversity in their structure

and/ or 1 shetaBiRict thé badGikiktRRios B fdrRAbeuldh AYication afdihaBlrBinBfratidh R\ Mk Gcdaridanegs Of
act|V|t|es I n one aspect, the present invention include seguences which

ar éVs uB%Cthé‘ﬁt“FréY"lrfﬁ' |(Qj'réﬁt'”1‘?:‘é'P“ inagpe Wirens PEhe BgL e HTREEOMAT cHehar 8” grMPEdsang0 9,
i dent i Gakral, {uBEonfMEHTRIL &ibWeHOR hedh@baRitopi@B SdiroBdibar oPs dalverle@@Sthe B&Hor, Upeddr of €ast
2093% or at |least 94%or at |east 95% or at |east 96% or at |east 97% or
at | eaddteralgogtusgpusele: I enesEPegighs ?‘H‘éﬁftf"’é'a‘l‘ ispptramesclealfispialocygseleped her ein.
For nucleic acids, the term"substantial identity" indicates that two
nucl ei c acids, or desi%nated sequences thereof, when optinally aligned and
conpar dar logt iminigrationtalthe qupifer eéﬁb?'%)bf'l"‘é%"éreﬁ'lj@?‘é'e'ﬂ iteRePherRaseticd) ReePyptions
deligt i QBSd bd nftistbre@ta t@tlaﬂ)arunég%&t) 16018, BUShRAL isdasop Usiididredy d BRf/t about
90% to 95% and nore preferably at | east about 98%to 99.5% of the
nucl eoterign byx saedprdeyripes yith angsdle gaHse af 251388tk ahiay 2 e ¥alumeeatinitered wishymelst s
w1 hybrgdsgs f&&%f.orﬁ%‘pﬁ‘éﬁ%ﬂe&%rW@&&eﬂl M.A.QQUGPMQJ doh@M%up t§ 8594 fSoiO Pl enent
of the strand. For nucl eotide and am no aci d sequences, the term

"i dent |se-<apﬂs'qnM@Fh@aheégudwelumedheéosepfaica@rﬂhﬁchﬁwénchtavfemsmg@wgwl@va@cw or
am N0 41 bheRRAUEACR Lot RRD kTN Hed0RAuAMiRONBREALMaldac3RD5 SRE bAL ©
insertions or deletions. Alternati veI y, substantial identity exists when
t h@0 DNActive ghasmaesutidal ik admyiniptergd perocuipd @dmisistirationi ve hybri di zati on conditi ons,
to the conplenent of the strand. The percent identity between two sequences
is a function of the nunber of identical positions shared by the 35
sequendeone(asnegt the 8dniijeiration ysesa sustained oi stharrelegldelyoryisystanmsch axtraikropasticlefor a
posi ti e
PO LIRS D RERQ U A MNIREG e ARBP A B
t he t V\moselql!j@mmmstﬂéhen bmﬂpwthsm wftakdyey remeesy radmedielteercqmmed tor nhthher cent

i dent i t 014 [ EP / n
o1 R, 400 R IE RS, RO AR TETIERIEIPRE g o0 e
non- | i rind fongraewrplieke drek enary Meekp eneendry 2 cenths ¢ns \Azmksx\@erv Iraontisilee L2 wedkele
;ggﬁgggegﬂs montlﬁs or%&g%%l@d&edé’l@nmt L %Iﬁw%alﬁge\%rryg rraca)'n S or ZEl we?ks Lfderygw V\@éor SFO
or 80 M@dksaorleeﬂgﬂhmBntheorghtNeﬂd‘s Apre&rreadelﬁery Bﬁq@hcyﬁor tﬂ'é]a}ltlpeflﬂreihfg codendts,t y

bet ween {wo,. nuc am no equences can e determ ned using
R T e e N A S A S
(1988)) V\/m ch has been |ncorporat ed into the ALIGN program (versi on 2.0),

i t 12
Sonalt Thapberte S iRt keitor ne S asaiee S SRR B e REBR ot s iR’ AP
seque n@ﬁﬁ)umaﬂar’m'ﬂtlgi&ltkﬂfdmg REAtrug) H‘(bgloﬂlhﬁr M&ﬁf&hﬁim othd inéHise Bs :(nJactMWgrechm

48: 444- 45 §197%@%§1 ‘%\Rhthm whi CB Fe en 10i pcor eorat ed into the
progr aff 7 AP AR EEEYAEFPRAF £ P c lod %pm% 3hiy BFYRES %]t'8%§‘[}ﬁﬁ“€2“srfﬁipﬂ‘%<°”or a
PAMR50 oredldtiox cor@d’lﬁing&thgaﬂlgweblgiﬂg @hstrliy, préf@rabﬂ/%uffel&i at@hys@logﬁél p#, iBebr@ réRNQgt h
wei ght of 1, %/ e‘?‘?%/ exa_n*gl e, a. nucl eot | de ? guence
of 3 hef?fr”é%%'ﬂ? 'SPF’?\FéWfH Cﬂ‘ﬁ?ﬂslﬁ'@“ e ﬁ“&eé?' agginkstratigp &yl E“ o8 GUBRER2 STHIP i s
be 100% indaRdges Bihdin®onitfuc@Yhd ilehtigherr i RodkQil thefedf didtbibed iflh BigRMadaltdagy  Of

nucl eotide alterations 15 as conpared to the reference sequence. Such

al t er atfFGPRSPIa FUTIYPrEfefaBl 2P PBYPYSHR TG SUB LHHSALIOMTG s Ry hegawlovghes. 0-9%

nucl eoti de del etion, substitution, including transition and transversion,

or insertion, and wherein said alteratgpns may occur at the 5 or 3

term nal positions of the reference nucl eoti de sequence or anywhere between
those ternlnal p05|t|ons |nterspersed elther |nd|V|duaIIy anong the
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20alterations is determned by nmultiplying the total nunmber of nucl eotides
in the reference sequence by the nunerical percent of the respective
percent iweonrbidoi430di vi ded by 100) and subtracting that pcodred12iswsae said
total nunber of nucleotides in the reference sequence, or: nn xn - (xn y),
wherein nn is the nunber of nucleotide alterations, xn is the total nunber
of nuclsemb iGﬂE’Schfﬂle,tdfléth’eelkeI‘Teéueeolsmﬂpuellaicba mmdteyileiasd £=nbAAIIf foge dbP&Aicultd0 f Or
60% 70%..0.80 for 80% 0 90% 95 for
95% te? gr:hesﬁfﬁ)g‘%%“s Tabbe T8 ef(’é’wnva“e“ﬁ{"a' A @ YA s B 'ézagm {eéh“'q”ﬁo £/ nt eger
pr OdUthlltEhftlomnTlaartdmyoslltB)nf mamdedmdmnrmwtemutdmadamtﬂa&tuxmm afetndat asoequired to
subtractin h om ¢¥Ierat|on§ gftthe(gghgnucle?tlde sequence. of
referer‘i‘B%ro Efﬁ8 ce ﬁ‘ég UL RSB GG Py Wnegeents Sire LIS PRCeRLRNRD °F ons | n
this ccmbi amggemqwmge&sam ot the mediointsedh mh@ap@hy@&pﬁMMnedew i.é.)feom
polynu e fol |l ow suc rations [ n _anot her exanpl e,
D ol y R PP ouL D e AT o Fideop B 1 AVBITPors e eBb WP BT BUPEysOse
refer erpeie.amequem&eﬂu.d\fwﬁneis SisbRitid) 0K, badending eothe piculak mdBe/ofiaB@inlstigxioap to a
certain |nteger nunber of am no acid alterations as conpared to the
ref er en@&¥kquence such that the %identity is |ess than 100% Such
alterations are selected fromthe group consisting of at | east one am no
aciqd del etion, substitution, including conservative and non-conservative
sub8ti tThes ?)Pf‘arrﬁ?cei‘tﬁé'éP‘F‘P?fﬁ'O“ ghbe RMtiay for @H?’B“Séﬂ"fré?l'éctt'P?)Ff’é"*P&fre@é@dI‘° LPt3Me
35 ani NGnL s&rildORFBIRY WateL hRd Ktk edd@Bbt i AR & MBbutt10€mE &f £ERIIES MRS ¥RAPId H€or
sequence or a§%§here bet ween those term nal positions, interspersed either
i ndi vi et ProfesrtymRporaamaiRichert 42 Mot phantigen B r‘@?férédé’éﬁ‘ﬂé‘r‘{@é'oﬁrS'W“Ff’”dr?e or
nor e COREhRALRYE BnpdRGonis kil ehthtR 16r81tRN 8136 EINREENENBe mEDEuHEEBRbin Qho@ P3N0
acid alterations for a W) 2013/014208PCT/ EP2012/ 064632 gi ven % identity is
det er miHatstesile Riger's 9IUiPhgnd #hout bieaboui deiekPreferallne Mg tarbiods2Sig af Agantigen
poliy PeRidfie cFHRAUE BCRe ARGAGE L, RY oftmersesmc.&n%t@ﬁﬁ&%&%r?a@ §rhte pRvdRRF ¢ al
percent of the respective percent identity (divided b 8 and t hen
subt r acdfiniigtreiatonpeeinge arepyed M@mqaw"d’@appamn%hossﬁk"éﬁww@e aré PRPSAre feseripad in
pol ype%drg@l&tglﬁlf] e(gr%%?ﬁplé ﬂg’n'ﬂ%}gl@s Barma B Saer(céaiSthye)d M%ﬂ@ﬁu%hs'ﬂm@@o%ﬁany he
nunber of amno acid alterations, xa is the total number of amino acids in
t he poIE?%@pP‘if@@/"@é'qﬁeh@é p@n@ratyonuoémtrﬁmnowsw@ti@Wétrable)anlleerf kinding@ogstroct80 f or
80% 0.8 ufa86nsSPHR GivEntion 3] 2 3L USh AP IV4P: olh @LRhN oPEi %Hﬁﬁacmtlcgﬁ%ro%[}gsﬁ I's
rounded down to the nearest |nteger prior to subtracting 1t from xa e
priZAci FPhdrnacsat Teeletodas paghil20-137\ohd (35T PgEAg0m eV engpWVdipetdbility, steilisagias ashbodi nent s
i thouleo iSRRG bk b IEHISKERS, A ) bhom'1Y 08 O 1k SR PAIAdER [0 the
art T recogni ze to ascertain using an routine
st udy Phamemuglsé’qumad Bad AhearoT .4 Héangpe &1.G. |N?-wpfrom:§‘dd?mgm Aeesdi9Bk dkansei n.
Such eq .t i n
and ar SECE B E B RuBRTFHHGREH iRt Ui cdR SRR L b A EE
ment i oﬁé‘tﬁhctsrmf tvhe @pee;n dnistaatlizatipn a‘ﬁeotelnmtb(adned@tatef JtPhefmI Sewél(zaﬁﬁ) 2661274, 1z@$u,
t hgge i 0 r ations
o g par el o el el Andl i e Bl SYBB B Ll Bl Mo At SPHEE
ext ent Pagmiatol, éamoi)rldiiafict?.&abhnpmbm c/abmlt@hswvrosqaramms vapgllé oehulg@ionsfasprotein
speC|f| and | ated to be incorporated by reference.
The use Wﬁ%l%h hﬁ 'qﬁﬁ&%%)%zggfused in conjunction with the term
"conprw&wwgmgMnmmherlBmﬂmeandeMHmh@ws@ammbnmanmmmsmamwnnamamonesizbmm it

e or REFEORE ok g B B Ml Do e e AP ot e 88 ¥ 6 "

"anid/ orspectfindligsserexdpl i citly indicated to refer to alternatives only or the

alternatives are 20nutual | y exclusive, although the disclosure supports a

definition that refers to only alternatives and "and/or." Throughout this

appl i catit |ﬁrﬁf,erréd1ﬂ?|a1itﬁé heraphididbgent & thesiddbntiéh, wheh i6 aparinh@ttical prédats@ion, me breskes t he

i nher ent tion_of errqr for the t he met hod beln

ot or mithe ot TotTadhe propse YRR YR SRS d8e B1 e ARG e U)o G et s

The te%mheartcwfbbla?dsbﬁﬁs/ Hehatlgaaéd foaﬁat.u&eﬁtcheggtdlhé.e&agr& foexahple mamllt ations

andg_conpl nati ons of the st e Ite recedin m For__examl e, "A,
qé SPsec BrRhPHAtheg A ChRY E8rROTY $ ﬁ‘iréf‘f’dfg’ée ¢-bto zﬂg‘ﬁ}t'i%é”aﬁ‘arf%%%'to 28me/keior A B,

C AB, e%&p@@to 06m@ R or fétfarhdle DiodBg kg, forRAMIAIH to 1 Sin@lkd) 36 bitcctllefliregONt EXT

al so BA, CA, CB, CBA, BCA, ACB, BAC, or CAB. Exanples 30It wll be

under stCB’&?éf'of‘h%ftus‘b'ﬁr”ﬁ RERFERrMVERISH R IR, %é%‘-’r‘i‘%@d‘”"ﬂé’? Within egangg HOHY 108 of

illustration and not as limtations of the invention.
26



Thr oughout the exanples references are nade to dAb-Fc, Fc-dAb and

dAb- Fc- dAb nol ecul es. The terns "dAb-Fc" and "Fc-dAb" are sinple references
to di mer swoantwiigiong two anti gen bi ndi ng constructs wheP€eEP20AD064632

2013/ 014208PCT/ EP2012/ 064632 each anti gen bindi ng construct has a dAb
attached to either the NNterm nus (dAb-Fc) or Ctermnus (Fc-dAb), directly
or i ndinmgefr bxamplerodurg tnoomnrigj fakexample 0.1 % MOh@rfbyaxamheSQoargmordemﬂtébbomgbner S

to di ti bi ndi t h 5
e R0 R L PR ST LT S50
to the cﬁhstredftmifmuﬁjveﬁloh,emtldhynaylbebmdlhﬁﬁfﬁdlpyrehhraﬂwgnhe&nhpld‘ldﬂﬁd‘utanEMBWpl e 1-

Ex f Vh dAb-F | DNO 1 & 29), h

descr B TR o3 OB B0/ RObI LRILE PR e TR RS PRy e VG

genér atseect&ryasapjirepriitd atpaghicidt agenesi s from DI\/51529 converting amno acid

o0l ed TP e KRG EE B 1Re0 B0 X Hiear BBIFE o T e P O FLY B Eel |

lines usiriBigorich @XEShls bdshhine' Has BRA Sidw tobaercaalithasiveR@y ifmhotbdobilmEand
process platformusing a conbination of shake flask and stirred tank
suspenggRO¥Y 'I"?Rﬁ‘f"éat'oBg?ﬂr@%"é‘f"&?%"”é‘?c@“'ﬁ’berﬁ|CT’bti‘eéEH‘p5’r‘i6d mai ntai ned at control |l ed
conditions for agitation speed, dissolved oxygen concentration, pH and
15t rrperature Di ssol ved oxy gen i s mai ntained through the addition of 40%
n NQer\?\ﬁ‘ieIS%"elemFg‘O%ﬁ?“?”b'ln RePrYHCh£aR BRwedte BRRRITE FOIPPEPINEBRTARAIE &F 6 nat e
and CO2h thd BRsdit ACiebhOon cul ture duration is determ ned froma conbination
of cell viability and m ni num anti body titre. At the end of the production
period, the culture in the bioreactor is clarified by depth filtration and
steri| @ delehdrlid, 8 hndde BapISY é?d@plégA%sQ?éﬂn @.fatli%ks&hé EdaRd rhBRINQE & ReReE doidlakd ( CUB) .
20 Exarrgl e 2- Purification of Vh Fc nol ecul es DVB1529 and DVMS1576 were
capt ur edvsicelofhemicalend/oelynetiany! charactaristies sfifprpiiertife peodes! byeRarHsiel a4y tysh g
af fini tpied, HERLAVEAPAY ANHalRNorR4H Zg%QetEB%ngrsbcfth@gde@inP% stess Once
| oaded, the bound Pr oduct was washed 25using a conbi nati on of pH neutral
aqueouéb%t?f'?)eF ke digplay é\ﬁ’iWH“WGHmEﬁdfé@|"PraG’aﬂlUF*glaSb‘d’lﬂﬁﬂr'qphfﬁﬁrdist"?\é'ﬂf’ré‘%I BagireiePhBse a
| ow pHdgHgg;,ggmexa@ﬁ@rofg)gk@agfsys{pynd product was recovered and the pH of the
el ution pool then adjusted to pH 3.5 for 30 mnutes to achieve virus
neutralisation after which tine the pH was adjusted to pH 4.5. If further
puri {1 GAL LR Sy TrERHkS Eflixtde Skl AlbURIEEG haS, RE HRIBRA i n_or der
to achi eve binding on the second col um. | om ng bi nding, the product was
waghed cpmpesed efimentrtuesach ofivthjchhe & sinsleaelypaptitle/er neeleic prid seaueB O dp thieaxteanbnove
non- spe <
st ng 5 BEY oLy RUE i PRRGF CRpuct P PEI ! B ARa B AT L DR P NE  on
and st derdbgedivetity e@sertbmhbﬁhhr%e The Albrert map kadse merﬁorprcréparnet& migiungf eaipgptidagor
first, Y. i 0.1 F j i says
deser | 5ok R R G E AR RER: rl Socbiabp B Jhulel inflh b PecE
t he t esihd thetils; trasfanaed witlr 4 Ibeary glunueléic anfls. In oree exargplagathtiedi2dvdl awganigmoer ced5

(s25 oty sobunBR Rl oo s AN s RS Orogane
and perircempbage iftdExppession yecofs, |M5®gllamé<pmr60?@1mmemldasleﬁwdd by thSRBIRAGE,

under bOt sh Irln‘ aecglilacal 3 e(rjefor}egl r(:f;dyl'lcI Q%e%ﬁg‘g} L Or[]:)% ul rc])n o?h L}/rgamsms eac
Si ze- exc usion cC I’OITB. éE?f %Eé P1 YSI'S V\B.S carried out

accor diongnitro cdﬁr’mamnamfoambtercepuegf Bme{pradgdn vertsr a¢91armg1gta hipglboweexero e RBGE in

?yl'?;[ re):’n@%g%agc@[fgljm wﬁ:ﬁbcan e%e gxepgesygdtto proglusct qglgorrlgsplfl)ﬁd|r|'?gr FPOHypep |d§%naem er. ?Ll%t tlhgn

30 population of host organisms has the potential to encode a large repertoire of diverse polypeptides.

A number of suitable bacteriophage display systems (e.g., monovalent display and multivalent display
systems) have been described. (See, e.qg., Griffiths et al., U.S. Patent No. 6,555,313 B1 (incorporated herein
by reference); Johnson et al., U.S. Patent No. 5,733,743 (incorporated herein by reference); McCafferty et al.,
35 U.S. Patent No. 5,969,108 (incorporated herein by reference); Mulligan-Kehoe, U.S. Patent No. 5,702,892
(Incorporated herein by reference); Winter, G. et al., Annu. Rev. Imnmunol. 12:433-455 (1994); Soumillion, P.
etal.,, Appl. Biochem. Biotechnol. 47(2-3):175-189 (1994); Castagnoli, L. et al., Comb. Chem. High Throughput
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showed band sizes consistent with the predicted nol ecul ar nmass of the
intact mature proteins (-76-79kDa) allow ng for the presence of the

predi ct edwglzysam4mBai ns per nononer chain. SEC was car riP€Ui/EPat1206468y a TSK
gel &0005WKL col umm (TOSOH, Bi oSci ence). A sodi um phosphat e/ sodi um

chl ori de based nobil e phase at neutral pH was used at a flow rate of

0. 5ml/ rstraen, Ahp122t1am taoyd.) Iberpeddsof Bﬂxtplemmevdlkplm’ed ofa bpmerio'iohgd dpplef sgstem cat

L02PDT SRy MR IS R PRl LGS0 BBl

i nt egr d¢.edr4 , debed) dr aeRtAghapelfeigt, WS, for Eberﬂpﬁak reI at| ng to the nol ecul es.
The proteins were confirnmed to be >95% pure target protein by SDS-PAGE and
SEC prior to further analysis in biology assays, (data not shown).
lSEXaWMl&n4-d|sMEG§stBhM&J’hg;thhﬁAt Wr’(k@coﬂhhklfdn’tt}bn@ffa EMBIS218 aadifindiEEL576 t o bi nd
speC|f| GF165 was determn npared to that of Bevaci zumab
(Avast i€ rac&%llsH‘is gﬁea?ﬂﬁ'deﬁ TROGYARRYYE BREP eéjobV?'i‘ede'FiﬁFﬁ ‘51 SﬁdtﬂﬁQE SRS YS9y
UK) by tlﬁd_rhaﬁodsABscE&a hivi}, &0F fheQ6lestidh bf & dadlor Brattcprddemindmgabasie it Ndé'qﬁent@at
No: 439454) was coated with 100ul of 25ug/nil of 20hVEGF165 g in house’
sour ce 2B NIERSYS eI PO R ERRITTONEMIRLET UM IFIS FAd APt PRODEE adeckrd Pagtides
Over Ni @Rpolypbpiep| Bis@roVaRs MPFeMt Whyof bbtaRmg ViidenPRRNGRE bl udield geidh. 8/ of
Sn 20, 200?1,1 of blocking solution (1% BSA in PBS) was added to each
ar‘?ﬁpttoﬁ’iéorm%(f’%’“\‘i\%?éc” Aditigyist eungs of sefﬁt"‘&t using &ith W%Wél"%iﬁeé herpiper B‘lhé"[ e was
then WaSBR Vi das, Qr 7 Fee JMRE Bd idh RiBpert8P:2le.d, é?ﬁm@ﬁﬁﬂﬂat@h kdpenbites) Qudde RRA,
0. 05% Tween-20 in PBS) was added to each well, 10?1,1 of each sanple or
cont r olc@Y Rqasepitiad usiag V‘VdP'Fat?feé%Fth‘td\?vé“@dF BY f\es araplibeiion celiar pudh PorPMERIe Ciom
80- 0. 08p@{igrl) were then added across the plate in bl ocking solution and
i ncubated for 1hr at roomtenperature. The plate was then washed 0. 05%
Tween- 20/ PBS. 100?71, 1 of anti-human 1gG (Fc specific) HRP (Sigma, Cat No:
A0330) dihér!a'ltyeéjllb’?‘:;ry g-f"[;'aggeqm dlsﬂay@ 19@95&&9 ofgcﬁé%’c} @g@p&@pépﬂdf%f%@ﬁ pﬁﬁ'éj@sd to
appropriate wel | ate was incubate hr at room tenperature and
washed WAﬁhtaﬁU'EFb@@%gF\ﬁB%ﬁ%?'PBfg fd i prptein) gF praduged o3 prpvidegt tha fstoR PTaRimeANdi ne
(T™VB) ldﬁsﬂl'a'yll me %%QEJ&rpglyﬁ%ﬁa&m t¢1§h9gﬁhg%égéoam&eﬁ\dg%egn%d %pﬁﬁﬁtgrn\é\@dohlono"ce
sufficient blue col our devel oped (expected 0), the reaction
was st cfprpﬁé‘éF“H'S the divplaged neat'd@rorlaylvmtwetqa@he reffesemma peﬁ*tw@ t@s Magmorihﬁmmaéwacu d
(Fi Sherdorﬁglln@m‘ ﬂ)lfl : (%orMa ﬁé%ppéllllz}slso r‘%lf@r%rj p@ﬂ?\ﬁ )Wﬁ@ dlgrﬁ d [%Iyp%?t@ﬂ%ﬁ"&' oprgcttyh@sed
SpectraMax Plus3 M cropl ate Reader (Mol ecul ar vices) using a basic
endpoi rie pIp faxa de)N term\n@s Fole®Ai0 1&2@@@@%@2@1@0&%@ HoletirepVB1 Hsion eand
DMVB157 ifiligal | L 165, and
ot h el i 2e et 2 B PREE el ik Ml BRI PRER 1) e
shown tpglyeeptidetiilat dreldSBByedab tueion pridteing mth 2 phagh Eoed nokein, &n by/BGFudg nfahgn?gv MSD The

ot or meh gD FRCs ARy Bl B SASRLGS EFleter fys it A0

equi vaIdenlaveblpnntldngorcvblyMQé'sngo almblE)hﬁlﬁi&nlamnhVE@ﬂme eeftlang hdecemwmduw th

ei ther ti- | e. 67, Bi ndi

oners & e e Asbighipd SAABAL Sk et AT B ac L3R O EMBbch BEC
t he DVBdde2Dedinain DBUIBIIGUsimglecwltade hehod/REH d6Tedvaistichetnd cenitrifeghtiby. sur f ace

Pl asnon resonance (SPR) using a Biacore T100 (GE Heal thcare), Exanple 6A,
and ProteOn XPR36 protein 15interaction array system (Bi oRad) (data not
shown) ThEctiaimlsﬁteﬁﬂka-n cBhﬂS‘rﬂE ageperftoufal\eﬁﬂxéozuaesa:mdolwvsﬂ&? that @GN Ui aBioadtor e
Protein,A wa e couplin nd this
curt ace! Ity kT Eetele P& et &h sOMBrdipR oy Be afiRs o 0L B i

r eGOnblsmnhcek/ﬁafco(rﬁ@und:ted\afuraﬂy bausies p(fly‘p@ﬁlﬂdeﬁ amsdsﬁltby arr ag:sﬁsecgrbamofof HEK2 93
cells) was. usg % t he 3nal étiﬁéat 256n q I\/| % % Q\5

0. 0625r?l§ﬁa“'ﬁ(i"? BIRGTSY Y IPVES SAEE FELT° taF‘é’F%tﬁéﬁﬁré’&yﬁ?&“ St%&?‘feé?” H‘J°éct|on
(1.e. @T%m&ékﬂarhlh@acdﬁbﬁje‘ﬂ&fs Iffﬂéstraﬂtl{é@bhpdpﬂdésh% shaik artodebon écﬁtéldr skgifoldn @or

bi val ent i nherent to the T100. Re tion carrjed out using
200mM I, SRR PPRe B B PO g A OB ST e Ee PR b Ep as
the [) urpm‘l;autpufotlé.gs aﬁﬁdnef;\thﬁio%lmf t.&mrcd#/x@]\ﬁib@h [Ge) ers/kﬂeaé)b ﬂadﬁllw’rk&trds@ﬁ could
e obtained due to the poor fitting of the anal ysis nodel t e
Bén rEhteas) %atpa'vpeeﬂé)ﬁff%%thﬁI'Pawgog'etw URsE Ry h Bsra¥‘zi‘§%’8Y atﬁ“BlﬁPd&hﬁgme“t
dl SSocCi(@f.| MunGEYaS taAbIE dahsin)t NRSRIVBERIISUAERA b ZHdrtbife of AkHhE cafsomprise definddot h
Bi acore and ProteOn data show that DVB1529 and DVB1576 have conpar abl e
bi ndi ngjeﬂk‘i“ﬁéft’?%dé’”t%r%’@?/E@l%‘B“%Idﬁ@q”Smefaaﬁ@gppﬁgﬁﬂﬁmﬁéﬁﬁﬁ%ﬁ@éeqﬁﬁfﬂ & 2A:
Bi acore anal ysis of the binding kinetics of DVM51529 and DVS1576 to hunman
VEGF165 to determine ka, kd and KD WD,2013/014208PCT/ EP2012/ 064632



| 1: 1 bi nding nodel Bivalent analyte nodel kKD (M DMS15295. 23E+053. 13E- 04
5. 99E- 104. 89E+054. 94E- 04 1. 01E- 09 DMS15764. 60E+053. 82E- 04 8. 30E-10 Exanpl e
7- VEGF RYo&oRA1Rmsept or Bi ndi ng Assay 5The potenci es oPCDVB2H29646321
DVMS1576 were anal ysed in the VEG- receptor binding assay in conparison to
that of Bevaci zumab (Avastin). This assay neasures the binding of VEGF165
to eit heﬁauwﬁﬁﬁ%dmienurall\af@%siﬁﬂtuaamdl dolyeeaided in b yepefftoitelzee df@sibsinadtypeubasis b o bI ock
this int era L11 3

wth 0 BEEREhNDOled MR BRSO atA S eling SR SO B TRE g

bi car bmnmtareva)uf] f@tie n@0dimbits wed ﬂ)c)lypemcmarseldy apbtedn canplsastaereseeairebf [ﬁ)ndeptlld@su bat ed
overnight a The. next d e 10washed 3x, 300111/
SR A e B P T e G

wash buédeenird tagodrtdiea Weh isor al he(eySBsipdlathainwas t hen bl ocked with 3% BSA in
PBS (250111/well) and incubated shaking (750 RPM at roomtenperature for 1
hour. The MSD pl ate was washed again before the addition of a 2x
concentandid araia s@fueddatdiveviy@an BBIne6dUced ihR2hl ddsined redioradtd pepterdbap@gheprideldr shaki ng
(750 RPV\% roomtenperature for 10 m nutes before the addition of a 2x
concents (IO PHTREE S8 1 1O AiGEIRIe, SRRPA A SOGTES (A3 (R Reptrofi TR e f n

l nsect t&@ét|r§g|dd13s!uﬁlgas|3&6MbI@Mbrftbk&)' d@Ern@nikgIKgior dF ah BtBBdy BAsICHRNRI YEGE (made
ranEK293 manmal i an cells, |atter data not shown except Table 3A). The
ant

VRS OPRSPIS ARINIE, by REFPETHE 2 ViTasY Ahrtlsiciridphpteacass thrglivsrsfeg BéWePWePB@g The
i ni ti alanpg@adle WaSgdelid QERRA (. 116w BdeiityaRR | dNgoMdiIEdtidb-hRdiBiRE or WEGectd ecul e was
pre-incubated with VEG-. The i ncubations were prepared by addl ng an
equal Wtiﬁﬁ%estﬁ'fd"@rsf%attf’ﬁHE%W'&OF"HH) BRMLIIP - s\takle ”PﬁB'TOé’cEId%S"F‘é) agggidhal vol une
of a 2pogppeeiionalivenifief caYb&Fanddr&ldd. 293- VE/ CF) for 30 mi nutes at 20room
tenperature. The final VEGF concentration used was 10ng/m . No VEGF and
VEG- al one controls were al so included. The MSD plate was incubated with
shaki nahé £2Q¢ RRMbIy sl Q MR HAREAG tRE Mb&tdi@lis IagdiPiih it bt @bic¥HdGRifdrtn Was washed
again before the addition of the detection reagent (504/well, goat
ant i - hiPA¥PEPYEESZety not Teayirest &tp RefYPeRitgeR/n themﬂ%mwvm@%ww stouchuse (feymil
in 1% g%*gnfﬁgaﬁ%d i ncubated with shaking (750 RPM at room tenperature
for 1 hour. The MSD plate was washed again before the addition of the
25streptavidin sul fo-TAG (50111/well, MSD R32AD-1) at 2p.g/mL in 1% BSA in
P_BS anq‘n eE &[!)Q‘Bkgqg }%ntu:hn &%@&I:ﬂ%n ()Ftﬁ)QnaREMn tﬁgelgcqaqugl%@gﬁ%rqgc%vérgd‘ fr(??‘Qa
m nutes. Prior to measurenent of the electrochem|um nescence I1n a MsD
Se@bor renreigies ordibOO, (e.p-hie aNiBplaydystem) using anvesoivabte nagtbiod] Sorlekampie|aldompin XyselRaed
Buf fer T LY [ ! i ons were
per f or r?gag%@ﬁgggg,rg % S gPF r?ag%?eq% bﬁyinéa&&g@&ﬁﬁ%&ig E&' Qal{)%%‘ia%{?é%ak
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to inhibit VEG- binding to VEGFRL and VEGFR2 was determ ned as 5descri bed
above but w thout the pre-incubation step. The EC50 values are listed in
Tabl e 3Be mEﬂhbsm bfhhae |d\atuaogldbul'|'rasbbefa'&ﬁly alb:(bubrfe aBMEJiEfBI fémlﬁhlr[ﬂ%/fiﬂléo_t’lﬁe eppear to
have sim |q:11 | ?SF rL Qjese Fr%ﬁ g . greater
pot ency}*thaf °H% aé‘ I é%‘yf 8?”%&%6“5 2 Bp”*/l\“ésetq”?{‘fe & 'i’aﬁ ot h VEGF
bi Adi ngedtﬁnééEﬁaRﬂysaﬂkﬁtrééEﬁEﬂR}hurAl Has anéaled\ﬂlﬁﬁil%omtﬁdremwb(mtaameﬁvmﬁehep(a(taemen at

bi ndi n st.e 0 i n- hous oduced VEGF for
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wher e pE®icklGtAErbO0hdthib |§hd\lEG-_(193(ZpMM8/ Bi&i, nge 9RAVRIDH S etrvn i 1988) Na@de, BIE 877).
relative EC5 ue conpared. to that for vaci zumab (Avastin ai nst both
UECERL Ao e P o L aies s e PRI St e P anations

si npl i fof RO HASISAY ahy BSoMMISN ﬂmakajbnfyaifmﬁﬁ amtsodteh@:hatmaleysn (39921 J. neWwBRDI2eT:Ul es.
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also forms a limited number of main-chain conformations for short loop lengths which depend on the length
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I n these assays, (data not shown). Table 3 EC50 val ues from VEGFR RBAs
20(A)RBA with pre-incubation of anti-VEG & VEG- reagent |n-house VEG- and
VEGF sourweadofymmoR&D Syst ens (Bacul ovirus produced) BCHT@®P2{18/06463EC5Cs | VI
VEG- DMS1329 ifvlSl 576 DVB51529 DI VI 51576 Rece; ho! Avastin Avabti |
Soot ce

and the presence of particular residues, or types of residue, at key positions in the loop and the antibody

framework (Martin et al. (1996) J. Mol. Biol., 263: 800; Shirai et al. (1996) FEBS Letters, 399: 1).

The dAbs are advantageously assembled from libraries of domains, such as libraries of V,; domains and/or

5 libraries of V| domains. In one aspect, libraries of domains are designed in which certain loop lengths and
key residues have been chosen to ensure that the main-chain conformation of the members is known.
Advantageously, these are real conformations of immunoglobulin superfamily molecules found in nature, to
minimise the chances that they are non-functional, as discussed above. Variations may occur at a low
frequency, such that a small number of functional members may possess an altered main-chain

10 conformation, which does not affect its function.

Where several known main-chain conformations or a single known main-chain conformation has been

selected, dAbs may be constructed by varying the binding site of the molecule in order to generate a

repertoire with structural and/or functional diversity. This means that variants are generated such that they
15 possess sufficient diversity in their structure and/or in their function so that they are capable of providing a

range of activities.

In one aspect, the present invention include sequences which are substantially identical, for example
sequences which are at least 90% identical, for example which are at least 91%, or at least 92%, or at least
20 93%, or at least 94% or at least 95%, or at least 96%, or at least 97% or at least 98%, or at least 99% identical

to the sequences described herein.

For nucleic acids, the term “substantial identity” indicates that two nucleic acids, or designated sequences
thereof, when optimally aligned and compared, are identical, with appropriate nucleotide insertions or

25 deletions, in at least about 80% of the nucleotides, usually at least about 90% to 95%, and more preferably at
least about 98% to 99.5% of the nucleotides. Alternatively, substantial identity exists when the segments will

hybridize under selective hybridization conditions, to the complement of the strand.

For nucleotide and amino acid sequences, the term “identical" indicates the degree of identity between two
30 nucleic acid or amino acid sequences when optimally aligned and compared with appropriate insertions or
deletions. Alternatively, substantial identity exists when the DNA segments will hybridize under selective

hybridization conditions, to the complement of the strand.

The percent identity between two sequences is a function of the number of identical positions shared by the
35 sequences (i.e., % identity = no. of identical positions/total no. of positions times 100), taking into account
the number of gaps, and the length of each gap, which need to be introduced for optimal alignment of the

two sequences. The comparison of sequences and determination of percent identity between two sequences

30
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can be accomplished using a mathematical algorithm, as described in the non-limiting examples below.

The percent identity between two nucleotide sequences can be determined using the GAP program in the

GCG software package, using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70, or 80 and a length
5 weight of 1, 2, 3, 4, 5, or 6. The percent identity between two nucleotide or amino acid sequences can also be

determined using the algorithm of E. Meyers and W. Miller (Comput. Appl. Biosci., 4:11-17 (1988)) which has

been incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue table, a gap length

penalty of 12 and a gap penalty of 4. In addition, the percent identity between two amino acid sequences can

be determined using the Needleman and Wunsch (J. Mol. Biol. 48:444-453 (1970)) algorithm which has been

10 incorporated into the GAP program in the GCG software package, using either a Blossum 62 matrix or a

PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3,4, 5, or 6.

By way of example, a polynucleotide sequence of the present invention may be identical to a reference
sequence, that is be 100% identical, or it may include up to a certain integer number of nucleotide alterations

15 as compared to the reference sequence. Such alterations are selected from the group consisting of at least
one nucleotide deletion, substitution, including transition and transversion, or insertion, and wherein said
alterations may occur at the 5' or 3' terminal positions of the reference nucleotide sequence or anywhere
between those terminal positions, interspersed either individually among the nucleotides in the reference
sequence or in one or more contiguous groups within the reference sequence. The number of nucleotide

20 alterations is determined by multiplying the total number of nucleotides in the reference sequence by the
numerical percent of the respective percent identity (divided by 100) and subtracting that product from said
total number of nucleotides in the reference sequence, or:
nn <xn - (xn @ y), wherein nn is the number of nucleotide alterations, xn is the total number of nucleotides in
the reference sequence, and y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90

25 for 90%, 0.95 for 95%, 0.97 for 97% or 1.00 for 100% identity, and wherein any non-integer product of xn and
y is rounded down to the nearest integer prior to subtracting it from xn. Alterations of the polynucleotide
sequence of the reference sequence may create nonsense, missense or frameshift mutations in this coding

sequence and thereby alter the polypeptide encoded by the polynucleotide following such alterations.

30 Similarly, in another example, a polypeptide sequence of the present invention may be identical to a
reference sequence, that is be 100% identical, or it may include up to a certain integer number of amino acid
alterations as compared to the reference sequence such that the % identity is less than 100%. Such
alterations are selected from the group consisting of at least one amino acid deletion, substitution, including
conservative and non-conservative substitution, or insertion, and wherein said alterations may occur at the

35 amino- or carboxy-terminal positions of the reference polypeptide sequence or anywhere between those
terminal positions, interspersed either individually among the amino acids in the reference sequence or in

one or more contiguous groups within the reference sequence. The number of amino acid alterations for a
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interpreted as representing the cumulative effects of VEG- on both HUVEC
prol i f eprsidetsd taprivithinethe propoef thyf invention and are covered by the claims. All publications and patent

applications mentioned in the specification are indicative of the level of skill of those skilled in the art to
which this invention pertains. All publications and patent applications are herein incorporated by reference
15 to the same extent as if each individual publication or patent application was specifically and individually
indicated to be incorporated by reference. The use of the word "a" or "an" when used in conjunction with the
term "comprising" in the claims and/or the specification may mean "one," but it is also consistent with the

meaning of "one or more," "at least one," and "one or more than one." The use of the term "or" in the claims
is used to mean "and/or" unless explicitly indicated to refer to alternatives only or the alternatives are

20 mutually exclusive, although the disclosure supports a definition that refers to only alternatives and
"and/or." Throughout this application, the term "about" is used to indicate that a value includes the inherent
variation of error for the device, the method being employed to determine the value, or the variation that

exists among the study subjects.

The term "or combinations thereof" as used herein refers to all permutations and combinations of the listed

25 items preceding the term. For example, "A, B, C, or combinations thereof is intended to include at least one
of: A, B, C, AB, AC, BC, or ABC, and if order is important in a particular context, also BA, CA, CB, CBA, BCA,
ACB, BAC, or CAB.

Examples

30 It will be understood that particular embodiments described herein are shown by way of illustration and not

as limitations of the invention.

Throughout the examples references are made to dAb-Fc, Fc-dAb and dAb-Fc-dAb molecules. The terms

“dAb-Fc” and “Fc-dAb” are simple references to dimers comprising two antigen binding constructs wherein
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Se202 hVEGF165 (GSK ‘in house’ source of VEGF made from HEK293 mammalian cells) and incubated at 4°C

overnight. The plate was washed six times with PBS containing 0.05% of Tween-20, 200ul of blocking
solution (1% BSA in PBS) was added to each well and the plate was incubated for 1h at room temperature.
The plate was then washed with 0.05% Tween-20/PBS. 90ul of assay diluents (0.1% BSA, 0.05% Tween-20 in
PBS) was added to each well, 10ul of each sample or control (successively diluted, two-fold over a

25 concentration range from 80-0.08ng/ml) were then added across the plate in blocking solution and incubated
for 1hr at room temperature. The plate was then washed 0.05% Tween-20/PBS. 100ul of anti-human 1gG (Fc
specific) HRP (Sigma, Cat No: A0170) diluted at 1:10,000 in 0.1% BSA, 0.05% Tween-20 in PBS was added to
appropriate wells. The plate was incubated for 1 hr at room temperature and washed with 0.05% Tween-
20/PBS. 100yl of 3,3’,5,5’-Tetramethylbenzidine (TMB) liquid substrate system (Sigma T0440) was added to

30 each well. Once sufficient blue colour has developed (expected OD450 of >2.0), the reaction was stopped 15
minutes later by addition of 100uL of 0.25M sulphuric acid (Fisher Scientific J/8410/17). Absorbance was
read at 450nm using the SpectraMax Plus384 Microplate Reader (Molecular Devices) using a basic endpoint

protocol.
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Both DMS1529 and DMS1576 were found to bind specifically in a similar manner to VEGF¢s, and both
molecules were shown to be more potent than Bevacizumab (Avastin) as shown by a reduced IC50 value,

(Figure 1).

Example 5 — VEGF Binding MSD

The ability of DMS1529 and DMS1576 to bind specifically to VEGF45; was determined by MSD (Meso Scale
Discovery) assay. The MSD data show equivalent binding of DMS1529 and DMS1576 to hVEGF165 after

detection with either anti-Vh or anti-Fc reagents.

Example 6 — Binding of DMS1529 and DMS1576 to VEGF using Surface Plasmon Resonance

The binding affinity of the DMS1529 and DMS1576 molecules for VEGF45 was determined by surface
Plasmon resonance (SPR) using a Biacore T100 (GE Healthcare), Example 6A, and ProteOn XPR36 protein

interaction array system (BioRad) (data not shown).

Example 6A — Binding of DMS1529 and DMS1576 to VEGF using Biacore

Protein A was immobilised on a C1 chip by primary amine coupling and this surface was then used to capture
the anti-VEGF constructs. Human recombinant VEGF (sourced ‘in house’ from transient transfection of
HEK293 cells) was used as the analyte at 256nM, 64nM, 16nM, 4nM, 1nM, 0.25nM and 0.0625nM. All
binding curves were double referenced with a buffer injection {i.e. OnM) and the data was fitted both to the
1:1 model (and to the bivalent model (inherent to the T100. Regeneration was carried out using 100mM
HiPO,. The run was carried out at room temperature, using HBS-EP as the running buffer. For the DMS1529
and DMS1576 reliable kinetics could not be obtained due to the poor fitting of the analysis model to the
experimental data, (but estimates could be made for association and dissociation constants and these are

summarized in Table 2A.

Both Biacore and ProteOn data show that DMS1529 and DMS1576 have comparable binding kinetics to

VEGF¢5 using Surface Plasmon Resonance.

Table 2A: Biacore analysis of the binding kinetics of DMS1529 and DMS1576 to human VEGF,¢; to
determine ka, kd and KD
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Example 7 — VEGF R1 & R2 Receptor Binding Assay

The potencies of DMS1529 and DMS1576 were analysed in the VEGF receptor binding assay in comparison to
that of Bevacizumab (Avastin). This assay measures the binding of VEGF165 to either VEGF R1 or VEGF R2
and the ability of the test molecules to block this interaction. A MSD standard bind 96 well plate (L11XA-3)
was coated with 0.25ug/ml VEGF R1 (R&D Systems 321-FL) or VEGF R2 (R&D 357-KD) in bicarbonate buffer
(50ul/well), covered with a plate sealer and incubated overnight at 4°C. The next day the MSD plate was
washed 3x 300ul/well with Tris wash buffer and blotted over a pad of tissue to remove excess wash buffer
from the wells. The MSD plate was then blocked with 3% BSA in PBS (250ul/well) and incubated shaking (750
RPM) at room temperature for 1 hour. The MSD plate was washed again before the addition of a 2x
concentration of anti-VEGF molecule (25ul/well) and incubated with shaking (750 RPM) at room temperature
for 10 minutes before the addition of a 2x concentration of rhVEGF, 25ul/well, R&D Systems (293-VE/CF,
made in insect cells using Baculovirus) or a GSK ‘in house’ source of VEGF (made from HEK293 mammalian
cells, latter data not shown except Table 3A). The anti-VEGF molecules and the VEGF were prepared using
0.1% BSA in PBS. The initial assay was performed with a step in which the anti-VEGF molecule was pre-
incubated with VEGF. The pre-incubations were prepared by adding an equal volume of a 2x concentration
of anti-VEGF molecule to an equal volume of a 2x concentration of VEGF (R&D, 293-VE/CF) for 30 minutes at
room temperature. The final VEGF concentration used was 10ng/ml. No VEGF and VEGF alone controls were
also included. The MSD plate was incubated with shaking (750 RPM) at room temperature for 2 hours after
which it was washed again before the addition of the detection reagent (50uL/well, goat anti-human VEGF
biotinylated antibody — R&D Systems BAF293) at 0.25ug/ml in 1% BSA in PBS and incubated with shaking (750
RPM) at room temperature for 1 hour. The MSD plate was washed again before the addition of the
streptavidin sulfo-TAG (50pul/well, MSD R32AD-1) at 2pg/ml in 1% BSA in PBS and incubated with shaking (750
RPM) at room temperature for 30 minutes. Prior to measurement of the electrochemiluminescence in a MSD
Sector Imager 6000, the MSD plate was washed and 150ul/well of 2x Read Buffer T (MSD R92TC-1) was
added. Curve fitting and EC50 calculations were performed using GraphPad Prism. The ability of DMS1529,
DMS1576 and Bevacizumab (Avastin) to inhibit VEGF binding to VEGFR1 and VEGFR2 was determined as
described. The EC50 values are listed in Table 3A.
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A second assay was performed whereby the anti-VEGF agent and the VEGF were not pre-incubated prior to
the addition to the VEGF Receptor coated MSD plate. This assay was carried out just comparing DMS1576
and Bevacizumab (Avastin) and only used VEGF sourced from R&D Systems, (293-VE/CF). The ability of
DMS1576 and Bevacizumab (Avastin) to inhibit VEGF binding to VEGFR1 and VEGFR2 was determined as

5 described above but without the pre-incubation step. The EC50 values are listed in Table 3B.

From the data in Table 3A, both DMS1529 and DMS1576 appear to have similar EC50 values and these are
almost ten-fold lower (i.e. greater potency) than the EC50 values for Bevacizumab (Avastin) against both
VEGF binding to VEGFR1 and VEGFR2. All anti-VEGF molecules are more potent at binding R&D Systems

10 VEGF compared to ‘in-house’ HEK293 produced VEGF for both VEGFR1 and VEGFR2 binding assays and are
more potent in the assays where pre-incubation with VEGF occurs. Since DMS1576 maintained the relative
EC50 value compared to that for Bevacizumab (Avastin) against both VEGFR1 and VEGFR2 in the absence of
pre-incubation with VEGF, this simplified assay type was taken forward for the analysis of new molecules.
Note that in all RBA assays although both DMS1529 and DMS1576 appear more potent than Bevacizumab

15 (Avastin), unlike Bevacizumab (Avastin) neither DMS1529 nor DMS1576 seem to quite reach 100% inhibition

in these assays, (data not shown).

Table 3 EC50 values from VEGFR RBAs

20 (A) RBA with pre-incubation of anti-VEGF & VEGF reagent

In-house VEGF and VEGF sourced from R&D Systems (Baculovirus produced)

EC50s (g/mL) EC50s (nM)
VEGF . DMS1529 DMSISTE . DMS1529 DMS1576
Receptor Avastin ‘ Avastin

Source Lead NTY Lead NTY

1.06E-07 465E-08 5. JOE09
2.35E-07 3.64FE-08 4.38E-08

 VEGFR2  RRD
VEGFR?  GSK

(B) Modified RBA (without pre-incubation with anti-VEGF agent)

25 VEGF sourced from R&D Systems (Baculovirus produced).

EC50 (nM)
. Awastin 3173
VEGF R1 ,
DMS1576  0.389
Avastir 5.607
VEGFR2 - 2=H0
DMS1576  0.263

Example 8 - Human Umbilical Cord Endothelial Cell (HUVEC) Proliferation assay
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DMS1529 and DMS1576 were assayed for their ability to suppress proliferation of human umbilical vein
endothelial cells compared to that of Bevacizumab (Avastin). The assay measures the extent of endothelial
cell proliferation induced by a defined concentration of VEGF,¢; and the ability of VEGF antagonists to block
this effect. HUVECs were seeded at 5000 cells per well in 96-well gelatine-coated plates, leaving outer wells
free of cells, and incubated for several hours to permit adherence. Test molecules were assayed at
equimolar concentrations (max 3.33x10'08M) with a 2-fold serial dilution, each in triplicate. The VEGF 45 was
prepared in basal medium to achieve 75ng/ml final concentration. Medium was removed manually from the
cell monolayers and 50l basal media was added to prevent the cells from drying out. 25ul VEGF45-
containing medium and 25ul basal medium or test antibody-containing medium was added as appropriate.
Cells were incubated for 72hrs, after which time the total number of cells was determined using Cell Titre
Glo. Treatment of HUVECs with VEGF¢s resulted in the expected increase in the total number of cells after
72hrs, when compared with VEGFgs-untreated cells {(data not shown). This VEGF-mediated increase is
interpreted as representing the cumulative effects of VEGF on both HUVEC proliferation and prevention of
HUVEC cell death. The test compounds were independently assessed on individual plates against the

comparator molecule, Bevacizumab (Avastin).

DMS1529 was evaluated in a two separate assays. The data suggest that DMS1529 is only able to inhibit
HUVEC proliferation by ~50%, cf ~100% for Bevacizumab (Avastin) and the best fit curve suggests that
DMS1529 has a higher IC50 (i.e. is less potent) than Bevacizumab (Avastin) in this assay. DMS1576 has been
evaluated on several occasions in the HUVEC assay. In one sample data set, the data suggest that similar to
DMS1529, DMS1576 is only able to inhibit HUVEC proliferation by ~50%, cf ~100% for Bevacizumab (Avastin);
and the best fit curve suggests that DMS1576 has a higher IC50 (i.e. is less potent) than Bevacizumab
(Avastin) in this assay. However, two other data sets suggest a smaller shortfall in % maximum inhibition and

IC50 of DMS1576 cf Bevacizumab (Avastin), (data not shown).

Example 9 — Performance in VEGF induced blood-retinal breakdown: rabbit retinal leakage model

DMS1529 and DMS1576 were tested in a human VEGF¢; (R&D Systems), induced blood-retinal breakdown,
(BRB), model in the rabbit eye and compared against Bevacizumab (Avastin), Ranibizumab (Lucentis), and
Kenacort (Tramcinalone). All sources of Bevacizumab, Ranibizumab and Kenacort were obtained from clinical
sources as described previously, Phillip Chapper & Co. Ltd, UK. The model has been described in some detail
in the literature and is also known as the ‘Edelman model’ (Edelman JL, Lutz D, Castro MR, Corticosteroids
inhibit VEGF-induced vascular leakage in a rabbit model of blood-retinal and blood-aqueous barrier

breakdown, Exp Eye Res. 2005 Feb; 80(2):249-58).
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2 000 Angi ograph 10 Kenacort Retard hg/eye 4 4 * Eyeballs sanpling
(except for Kenacort group) Table 4B: Inhibition of VEG- i nduced rabbit
retinal |wakap®iesDVS1529, DVS1576 conpared to Bevaci zRGCRIEPRA2A6463T)

Rani bi zumab, (Lucentis) and Kenacort (Triantinalone) 5 % reduction vs
vehicle treatnment Ratio vs Vehicle Lower 95% Cl Upper 95% Cl Unadj usted p
val ue The aim of this study was to evaluate the potency of DMS1529 and DMS1576, at two doses: High, (H), and

Low, (L), in reducing the retinal vascular leakage in a recombinant humanVEGF165-induced blood retinal

barrier breakdown model in rabbits. The high (H) and low (L) doses were based upon a molar equivalent

dosing to Ranibizumab (Lucentis),. The low dose, (L), was one third of the high dose. Bevacizumab (Avastin)
5 was also dosed at a scaled down dose from the dose used in the clinic for ocular indications. The dosing and

injection schedule is shown in Table 4A.

In brief, all molecules were buffer exchanged using PD-10 Desalting Columns (GE Healthcare) into 10mM
Histidine HCI, 10% a-a trehalose dehydrate, 0.01% PolySorbate 80, pH 5.5, and concentrated to the desired
10 concentration using Vivaspin 20, molecular weight cut off 5000Da, spin concentrations (Sartorius Stedim
Biotech), both were used according to manufacturer’s instructions. Samples were frozen at -80°C, and
shipped on dry ice, after testing to confirm stability, functional activity and uniformity after this process as

described in the aforementioned examples (data not shown).

15 Ninety-eight (98) GD79B pigmented rabbits were randomly divided into nine (9) groups of ten (10) animals
and one (1) group of eight (8) animals (used for Kenacort control). Each group was subdivided into 2 groups
corresponding to 2 experimental sets. Test items, reference or control items were administered by
intravitreal injection (IVT, 50 pL) into the right eyes on Day -7. Left eyes remained untreated and served as a
negative control. On Day O, right eyes were induced for blood retinal barrier (BRB) breakdown with a single

20 intravitreal injection of 500ng rhVEGF 45 (vascular permeability inducer). Sodium fluorescein was
intravenously injected to all groups 47h after the VEGF challenge (Day 2). Within 10 min after the injection of
the tracer a retinal angiography was performed on right eye and pictures were taken. Ocular fluorescein
contents in the vitreoretinal compartment were measured 1h later using non-invasive scanning ocular
fluorophotometry. A right eye/left eye fluorescein content (AUC) Rt ratio was determined for retinal

25 permeability evaluation. At the end of the evaluation period (Day 2), animals were euthanized and right eyes
of all animals were enucleated. Snap-frozen eyeballs and aqueous humor samples were stored at -80°C until
shipment to the sponsor, GSK. Fluorescein angiograms were collected for qualitative assessment. The
compounds remained masked upon GSK’s request. The administration schedule for this is summarised in
Table 4A.

30
Intravitreally injected VEGF induced a breakdown of the BRB, which was blocked by treatment with
compounds masked labelled E: Bevacizumab (Avastin), H: Ranibizumab (Lucentis, high dose) and I
Ranibizumab (Lucentis, low dose), 9 days post injection, with an efficacy similar to that of the marketed
reference (Kenacort®). Low values of Rt ratio of vitreoretinal fluorescein contents between right-induced and

35 left eyes were observed (Rt = 1.39 £ 0.77 (n = 9) for compound E, Rt = 1.05 + 0.52 (n = 10) for compound H
and Rt =1.81 + 1.76 (n = 10) for compound I|. Kenacort-treated group showed a mean Rt ratio close to that of

non-induced animals (Rt =1.15 + 0.61).
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Dun nett p value 46% DVMS1529H 0. 54021 0. 29596 0. 98606 0.0450 0.2234 19%
DMS1529L 0. 80759 0.44463 1.46685 0.4786 0.9788 41% DMS1576H 0. 58638 0. 34873
0. 98597 OW0O4413/042801 25% DMS1576L 0. 75355 0. 41376 1. 37P8T/EHP2B3084662 9103

10

15

20

In the masked study, an important retinal vascular leakage was noted in right induced eyes after treatment
with compounds A: DMS1576 (high dose), B: DMS1576 (high dose), C: Vehicle, negative control group D:
DMS1576 (low dose), F: DMS1529 (low dose) and G: DMS1529 (high dose). Without unmasking of the
compounds and comparison to vehicle control compounds A, B, C, D, F and G were clearly less effective than

compounds E, Hand I.

Unmasked data and statistical analysis demonstrating the inhibition of VEGF induced rabbit retinal leakage is
shown in Table 4B. For this analysis the masked groups corresponding to the same molecule and dose were
pooled. For the data in Table 4B: P values are shown with and without multiple comparison adjustment,
labelled: ‘Dunnett” and ‘unadjusted’ p value respectively. Confidence intervals correspond to unadjusted p
value (Cl includes ratio of 1 at p>0.05). From the data analysis in Table 4B: DMS1529 (46%) and DMS1576
(41%) at high dose only partially reduced the degree of VEGF induced retinal leakage and at low doses the
reduction was even less: DMS1529 (19%) and DMS1576 (25%). Under the same conditions, compounds E:
Bevacizumab (Avastin, 75%), H: Ranibizumab (Lucentis, high dose, 82%) and I: Ranibizumab (Lucentis, low
dose, 78%), suppressed the VEGF-induced retinal vascular leakage, with an effect similar to the marketed

corticoid reference (Kenacort® retard, 85%).

Table 4A: Dosing and injection schedule for inhibition of VEGF induced rabbit retinal leakage by DMS1529,

DMS1576 compared to Bevacizumab (Avastin), Ranibizumab (Lucentis) and Kenacort (Triamcinalone).

Treatment / Numbers of animals
Group Treatment
compound dosed  |Dose Induction [Mleasurements
No. Protocol Set 2
(right eye) Set 1
1 Vehicle - 5 5 Day0, On Dav 2:
. 500ng/50
D Lucentis high dose [H 5 5 * Fluorescein
uL
§] Lucentis low dose |[L 5 5 leakage
rhVEGF,
: quantification in
il Avastin H 5 5 (R&D
O-uL IVT Day - vitreous/retina
5 DMS1529 high dose |H 5 5 Systems
7 _ segment
6 DMS1529 low dose |L 5 5 (delivered o
(Fluorotron
by
7 DMS1576 high doseH 5 5 Master).
intravitre
3 DMS1576 low dose H 5 5 al * Retinal
o DMS1576 high dose H 5 5 injection, pnsiography
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75% Avastin 0.25446 0.13782 0.46984 <0001 0. 0002 85% Kenacort 0.14853
0.07769 0.28395 <0001 <0001 82% Lucentis H 0.18258 0.10048 0.33175 <0001
<0001 78%ouemt#xsL 0.21876 0.12005 0. 39865 <0001 <OOO0PCT/EP2012/064632

IVT) dssessment using
Heidelberg’s
Retinal
) b 000 Angiograph
10 Kenacort Retard 4 4
ug/eye * Eyeballs

sampling (except
for Kenacort

group)

Table 4B: Inhibition of VEGF induced rabbit retinal leakage by DMS1529, DMS1576 compared to

Bevacizumab (Avastin), Ranibizumab, (Lucentis) and Kenacort (Triamcinalone)

5

% reduction Ratio vs Lower Upper Unadjusted Dunnett p
vs vehicle treatment Vehicle 95% ClI 95% ClI p value value
46% DMS1529H 0.54021  0.29596 0.98606  0.0450 0.2234
19% DMS1529L  0.80759  0.44463 1.46685 0.4786 0.9788
41% DMS1576H 0.58638  0.34873 0.98597 0.0442 0.2201
25% DMS1576L  0.75355  0.41376  1.37237  0.3508 0.9103
75% Avastin 0.25446  0.13782 0.46984  <.0001 0.0002
85% Kenacort 0.14853 0.07769 0.28395  <.0001 <.0001
82% LucentisH  0.18258  0.10048 0.33175 <.0001 <.0001
78% Lucentis L 0.21876  0.12005 0.39865  <.0001 <.0001

Example 10 — Cloning of anti-VEGF Vk dAb-Fc and Fc-dAb Molecules

The dAb sequences (SEQ ID NO:97-101, 105-109) were cloned onto the N- or C-terminus of a generic Fc of the

10 human IgG1 isotype in a mammalian expression vector. The dAbs were linked to the Fc using a linker
sequence: the N-terminal linker was either AAAS (SEQ ID NO:57 & 76), or TVAAPS (SEQ ID NO:59 & 78) and
the C-terminal linker was either ((GS(TVAAPSGS)x3) (SEQ ID NO:66 & 85), or Albumin Domain 3 (SEQ ID
NO:71 & 90).

15 Example 11 — Expression of anti-VEGF Vk dAb-Fc and Fc-dAb Molecules
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Exanpl e 10- Coning of anti-VEG- Vk dAb- Fc and Fc-dAb Ml ecul es The dAb
sequences (SEQ I D NO 97-101, 105-109) were cloned onto the N or C-term nus
of a genewpcoBm1efost he 10human 1gGl i sotype in a nmamual PEN/FPRERASHEDN
vector. The dAbs were |linked to the Fc using a linker sequence: the

N-term nal |inker was either AAAS (SEQ ID NO 57 & 76), or TVAAPS (SEQ ID
NGO 59 &xpf8sioapldsntitieenEdirgrtimg na@bankt Vindoeirv EGRgALel ctahed Fe-dAbGHS(cEMAARDESSH R3) IDINGEXD | D

0 68 4 B2l P AP LGTLD 2 (SFOLD R & Sl AR5 M, o

2013/ 0508 RlstlERRORibfy4GgaedExplcedas G00uglbismnitsDeneadddg tb héniedetinaaM VK

ti-VEGE dAb- F d Fc- | | | i d | I D.NO 3- 9, 16-24,
31 37 A0S O G Rt S aherantrl S o P WL PhPS Vsl R oter 1 <
andsexps@es eathe@turSMR0Nhinstal Tae DRA pORBRSOI Lt vas bddaa eywliy ey BeyBfeciBiopaMERS .

cepar atti% BaBirE 0P 50 3P CRN 5 e ZATEHO! RAKE "CHET Rl BUDR PLATETHET o

i ncubataeebomtiterdperfitnet & MpEraL LikENnEion ceh ciuPrlil R Slilutddie gRAGONI® icdEMrSalabd then was

added sl owlly to the 293fecti n/%ti VEM t ube vvi_th%%gntle swirling. The

DNA/ 29 3PRELPRS RFIAhOMPlex W6 esionky RaPntiRethe diutesiosticwtyrer Bithgends sWEN g1 iR es

at r oonutREPRK. ahalLk wa thik2QATed SaIHP8TY8) IUTCE Mclibatdt With sRakiESt CHskgi. edhits@ogdi Ve
x 106 cell sgp%ﬁlog% and the above transfection corrgl ex were added slowy

0. . . ) ; .

t o 1BoorEngdectien RV SPEINEYPIong was W?drf%}éarfﬂ' gltyigiapd I“ﬁ‘{j’aB‘?“ Yas&otiakiedur e
flask. alhevé.| Aglis paStrinkRAich ahalEUNGr W cdnt@ugdd &t 5,500k IR0 it aoPElet Wetchils;
shaki nq at 135rpm 24hrs gost- 10 transfection 12.5m of 20% w/ v

casei n0eYpeBHE WAL \ilkmede 22N pRdanalypqd P RiF@PTRIR SXPIetHAt PBFEsHiRseesHf Phued

as abouvgom@. dR¥SatarSterd Foansdaehibl, the culture was centrifuged at 5, 500xg
for 20 mnutes to pellet the cells; the supernatant was filtered (0.22um

and anal ysed for secreted protein expression. Expression |levels of 50-

10Qxy/ !Exgé%@mammatmBﬁ/mutxieaﬁhyb-ﬁcaha FYE maaEieapl € 12- Purification of
Vk anti - -FC an C- nol ecul es € anti - VEGF dAb- Fc and Fc-dAb
nol ecul es were affinity purified fromthe supernatants (see Exanple 11).

20ml ofr,syUSRENEEHI A dclafl FYALEIddulbd WSO HiikER RNRSITART e UpbinSlants ?&Qg’e BRmpleurry)
was added to 500mL of filtered supernatant; the supernatant/affinity resin

m x wag 1k @Ped syseerdeq afinityrasn io vasium gtesphatediufferdbp:- i slungbmas2ddedipeiCat e e, to
al | ow l?i'lt@rg!j E‘lﬂ)eﬁngta]:l@h% spde%%nt/élffi?@x{’rfam%&mag tjorl]%o{c %efnh\?attr@’% 'o%_rmgn?t, fé"rI J39\§Prgor1}1o

settle and the supernatant carefully poure he resin was re-suspended
i n2Pemd¢mpengursuipeliavaltinging tatrde plater afferiwhich time, bapssip was dllpwedtosatile amthibe

supern a r in re-susperigfe e i uperya io e 0 nhen
wesned Ay B AR e e B PR SR B SRR D e
washes eolptyHrip solynf.fTee supiinatentoyes akkpsved b passedit oftthe eobinmgant! the regih wantherobashess  of
| ow pH G n s ] .o ashre )i jgh was carri
25vol i g7 i b RleRe PR BREF R, ol S oF RS, Blfich e BT
Mol eculoarusigaxysugn ipjur8DSt IPAGH bafft aBil the elExte IcelBrtethin(dw tobeatoogmagg iy cfIBREC) of

Vk ti -V -F - | 30Th | | i nt ity,
norsgereiry oLRR AN A ETBEOBR dap o ana Foaab ol ccul

he anti dAb- Fc and Fc-dAb nol ecul es which
had been purified as described in Exanple 12 were anal ysed by SDS- PAGE,

L?lelj?\é\jEQ%nq%(iggllneglegu'larxnsys%q)rl y%Hé—pgéﬁ g\d 3‘9— %cﬁxis%ﬁéhrgpog oiﬁ%teﬁﬁl i&#g% ?et pIRIEGF

- 85k Da diAbifc ahiiFcidab awibedfess dAb nol ecul es respectively), allowing for the
presence of the predicted gl ycan chains per nonomer chain. The proteins
were confirnmed to be >95% pure target protein by SDS-PAGE and 35SEC pri or

t 0 3Dur tthemolatiddr ydégsityl, Ionttige ety yndes paitpof thef antiVEG Elddb-Fe@ndFc-dAb ncbdoulsnl leadithae was
<95% pure a further SEC purification was, calri t (see le . 14). WO
503/ b PASUBEEY SR RE malenf Rris BT by et P Phisk EyeEs & dheses Tikiesh
Chr omatbagl sphigonfissertvitd the\fredioddd mdlec(ar A ofte mdt raxu@dAboten [feeir788Da th f
necessary, preparative size-exclusion chromatography (S was carried out
for -t naeYios BReREE S HCeD Aotk etinl SleT o e P ats G800 <ty 200
col umm chdeks peleabidaatia)n. THOEolMbivkR cplfnsed tdHedoss@Gure target protein by SDS-PAGE and

35 SEC prior to further analysis in biology assays. If the dAb-Fc or Fc-dAb molecule was <95% pure a further SEC

purification was carried out (see Example 14).
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phosphate buffered saline at a flowrate of 0.5nml/mn and 0.5-2ml fractions
were coll ected. The UV absorbance of the colum effluent was nonitored at
214 & 280mm20Mma4fosacti ons col l ected for the peak correPpdrEdR0g/ 064532 he
elution of the dAb-Fc or Fc-dAb nol ecul e were pool ed. The nol ecul ar
integrity, honogeneity and % purity was again anal ysed by SDS- PAGE and

anal yt iEgahpl SHC mgificeion by $iscExclnsidn« #ogk3oh VR bot-GEGEIIAWEL endFoi\br ned t o
be >95%dqur|e target protein by SDS-PAGE and SEC prior to further analysis
in bi ofYg¥FaSsays. Exanple 15 - VEGF Binding ELI SA of Vk anti-VEGF dAb- Fc
and Fc-dAb nol ecul es 15The ability of the Vk anti-VEG- dAb-Fc and Fc-dADb

nol ecul es to bind specifically to VEG-16 s determ ne LI SA., _Thi s was
Tor for et e pRPHRINE Sk e SR E R R oo D8 e DN AP B el

t ested ndceled @ingd HiLeadiepado Spedek baedoluynnt(GE MaEchED. (hd atodildiaseshedvads. Exanpl e
16 - Bindi f_anti-VEGF VK dAb-Fc and Fg¢-d mol ecul es . to VEGF on Bi acore
30 The FBPR BT R gt ot R Lo Dt O SR s Rt e oY Coul ea for
VEGF16 2bwasnekadf efetbloid elierduwat me@toRidas pDine 7s@senamaac(cobPR)ietted fagtha pBikacor e
T100 in a simlar manner to Exanple 6, but with m nor nodifjcations.

Pr ot ei PSR NBANBRIMIYY ”Efrf'AQ'Fg)r Féﬁi“fbmﬁk‘?c%er‘i"?fﬁPglo'%'}?é“‘l{?fH'ﬁT M5 "%nd t hi s
sur f ac@oMBgentilnd bRty twas GARTtAEIGel BEsIMAGE Wi EnalGRRsIEt BedeScribEdiRB ample 13.
re&gnbi nant VEG-165 (sourced 'in house' fromtransient 25transfection of

HE

93 TEePksjns Wake coafipred o berdsPapir (Arast Breteg U NP IARANd aHM oot rthen RfIVES Bnm
and 0. 2WW, afbhyk. bi ndi ng curves were double referenced with a buffer
injection (i.e. OnM and the data was fitted to 1:1 nodel inherent to the
T100. Regeneration was carried out using 50nM NaOH. The run was carried out

at  37C exahni 05 HASE BRAIMRS el Vit ARi-086FUAbIFE bnd FERAL Misidddibs FC and Fc- dAb
nol ecul es were conpar eg to DMBIS76 and Bevaci zumab (Avastin). The data 30
shows that the Vk Fc-dAb nol ecul es (DVS30000, DVS30001, DMS30002, DMS30003

and 5 DVRROQOM ofahEvicinli-vEEPE VR dnFRIAB HRRc4I& t%éf?ngfi@mdtot\}a@a%{wl&aérﬁﬁneidn
terms of binding to VEG-, as determ ned by Biacore, (see Table 5). Table 5.

Bi ndi ngv &iSAamhis wazperforgiap InFsindam e iR xait e il e5tha ARt &) semeaynessestos ase i n)

t o VEGHRA it hddoeciff&iiiRo VEar Gkgjakaqo@o\g,nm Bevaci zumab 37 Unable to fit data
VO 20137 014208PCT] EP2012/ 064632 (Avastin) Kinetic constant kd is outside

the limts that can be neasured by the instrunent DMS1576
Example 16 — Binding of anti-VEGF Vk dAb-Fc and Fc-dAb molecules to VEGF on Biacore

20
The binding affinity of the anti-VEGF Vk dAb-Fc and Fc-dAb molecules for VEGF,¢; was determined by Surface
Plasmon resonance (SPR) using a Biacore T100 in a similar manner to Example 6, but with minor
modifications. Protein A was immobilised on a C1 chip by primary amine coupling and this surface was then
used to capture the anti-VEGF constructs. Human recombinant VEGF¢; (sourced ‘in house’ from transient

25 transfection of HEK293 cells) was used as the analyte at 64nM, 16nM, 4nM, 2nM, 1nM, 0.5nM and 0.25nM.
All binding curves were double referenced with a buffer injection (i.e. OnM) and the data was fitted to 1:1
model inherent to the T100. Regeneration was carried out using 50mM NaOH. The run was carried out at
37°C, using HBS-EP as the running buffer.
The Vk dAb-Fc and Fc-dAb molecules were compared to DMS1576 and Bevacizumab (Avastin). The data

30 shows that the Vk Fc-dAb molecules (DMS30000, DMS30001, DMS30002, DMS30003 and DMS30004) are all
improved compared to DMS1576 and the Vk dAb-Fc in terms of binding to VEGF, as determined by Biacore,
(see Table 5).

Table 5: Binding of anti-VEGF dAb-Fc and Fc-dAb molecules and Bevacizumab (Avastin) to VEGF g5

Sample Temp (°C) ka kd KD (nM)

Bevacizumab | 37 Unable to fit data
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37 Poor fit to 1:1 npdel DMS30005 37 Poor fit to 1:1 npdel DMS30006 37 Poor
fit to 1:1 nodel DMS30000 37 1.44E+07 3.34E-05 0.002 DMVS30001 37 1.62E+07
3. 63E- 05 WOQ0/M880002 37 1. 25E+07 3. 63E-05 0. 003 DVS30OOZEP3V20643E+07

3. 84E-05 0. 003 DMs30004

(Avastin) Kinetic constant kd is outside the limits that can be
measured by the instrument

DMS1576 37 Poor fit to 1:1 model

DMS30005 37 Poor fit to 1:1 model

DMS30006 37 Poor fit to 1:1 model

DMS30000 37 1.44E+07 3.34E-05 0.002
DMS30001 37 1.62E+07 3.63E-05 0.002
DMS30002 37 1.25E+07 3.63E-05 0.003
DMS30003 37 1.27E+07 3.84E-05 0.003
DMS30004 37 1.28E+07 4.54E-05 0.004

Example 17 — VEGF R1 & R2 Receptor Binding Assay of anti-VEGF Vk dAb-Fc and Fc-dAb molecules

5 The potencies of the anti-VEGF Vk dAb-Fc and Fc-dAb molecules were analysed in the VEGF receptor, (R1 and
R2), binding assay using the modified method, i.e. with no pre-incubation, described in Example 7 and were
compared to the Vh dAb-Fc, DMS1576 and Bevacizumab (Avastin). The Vk Fc-dAb molecules (DMS30000,
DMS30003 and DMS30004) were seen to be more potent (i.e. lower EC50 values, see Tables 6A & 6B), than
DMS1576 and Bevacizumab (Avastin) against both VEGFR1 and VEGFR2; whereas the Vk dAb-Fc molecule

10 (DMS30005) was less potent than DMS1576 and similar to Bevacizumab (Avastin) against VEGFR1 and more
potent than Bevacizumab (Avastin) against VEGFR2. Against VEGFR1, the data indicate that the inhibition
achieved by the Vk Fc-dAb molecules (DMS30000, DMS30003 and DMS30004) are slightly reduced at 87-89%
cf the Vh dAb-Fc molecule (DMS1576) and Bevacizumab (Avastin), both 290%. The Vk dAb-Fc molecule
(DMS30005) is further reduced, 82%. Against VEGFR2, the data indicate that the inhibition achieved by the

15 Vk Fc-dAb molecules (DMS30000, DMS30003 and DMS30004) match that of the Vh dAb-Fc molecule
(DMS1576) and Bevacizumab (Avastin), all 290%. The Vk dAb-Fc molecule (DMS30005) is slightly reduced,
86%.

Table 6A: EC5, values of anti-VEGF compounds compared to Bevacizumab (Avastin) in VEGFR1 Receptor
20  Binding Assay.

Curve fitting and ECsg calculations were performed using GraphPad Prism.

Max. % EC50 EC50
VEGFR1 Inhibition (g/mL) (pM)
Avastin 91.9 3.24E-07 2,158

DMS1576 93.8 1.51E-08 201
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37 1.28E+07 4.54E-05 0.004 Exanple 17 - VEGF Rl & R2 Receptor Binding
Assay of anti-VEGF VK dAb-Fc and Fc-dAb nol ecul es 5The potencies of the
ant i - VEGPWUOkotbA438 and Fc- dAb nol ecul es were anal ysed POTIERROIZA6H632
receptor, (RlL and R2), binding assay using the nodified nmethod, i.e. with
no pre-incubation, described in Exanple 7 and were conpared to the Vh
dAb- Fc, DMS1576 and Bev aniszenvab (a@swastl n) 35The9Vk4Fc dAb nol ecul es
(DI\/BSOOOO DVS30003 an¢—BMS30004)—wer-e— be--pre-~potent (i.e. |ower
EC50 val ues, see Tabl es Bevati zumab (Avasti n)
agai nst both VEGFRL and G e oKo A pl ecul e 10( DVMS30005)
was | ess potent than DI 1576 and similar to Bevacizumab| (Avastin) agai nst
VEGFR1 and nore potent PN&HOQBévaCEIZzZunab (A\ﬂé%@? n) 283i nst  VEGFR2. Agai nst
VEGFR1L, the data indicate-that—thetnhir-brttronachi-eved—by the VK Fc-dAb
nol ecul es (DMS30000, DMS30003 and DWVS30004) are slightly reduced at 87-89%
cf t he Tuble BRAECH ealneslobaui-¢EGE DbBidsiINiGs) compare BenBevactunab (AvAstiakih VAGER2IRetelntdd 0%
The VkB(T‘In b Fc _nol ecul e (DMB30005) is further reduced, 82% Agai nst VEG-R2,
the dathigdf%te that the inhibition achieved by the 15Vk Fc-dAb ol ecul es
( DMS30@00e filbivp3GHES) calndatioMS86 0 Peijormed Ging GhgbPaofPritrhe Vh dAb- Fc nol ecul e
(%1576) and Bevaci zumab (Avastin), all 90% The Vk dAb-Fc nol ecul e
30005) is slightly reduced, 86% Tabl e 6A: EC50 val ues of
anti - VEGF conpounds cofpared to Bawagl zumabsd Avastecsyg | h VEGFRL Recept or
20Bi ndi ng Assay. Curve|fitting and EC50 cal cul ati ons were perforned using
G aphPad Prism WO 2013VEAR3ogpciirtiien o/ d&fmb2 TAMME 6B: EC50 val ues of
anti-VEG- conpounds cONRglsg4 (0 BRWACI ZUNgofhyastjiey I h VEGFR2 Recept or
Bi ndi ng Assay. Curve fitting and EC50 calculations wereiperfornmed using
GraphPad Prism Exanpl <=DN§1575HurrEﬁi Unbi | i dBCECHr d 2PAdot hel i al Cel | (HUVECQ)
Proliferation assay: i v || ant- A, FC and Fc- dAb nol ecul es
10The ability of the VK B%ddlgg ang Fc dAb zr\%ﬁgcur\gs to suppress the VEGF
driven proliferation of pbwmsgao3untd7la cal veigse-emdotdoel i al cells were
conpared to that of i nkibiti-eof—ta—-t-hi-s—assay—Frem-t-he—Vh dAb- Fc (DM51576)
and Bevaci zumab (Avasti Rj‘nségooﬂescgrliobed in3l‘:1;5fﬂ‘(bl e’8. The Vk dAb- Fc
mol ecul es ( DVM530005 andphi¥begdb06)sswer € assayeds i N 1751 Ngl e assay, (data not
shown) . The data indicated. that these nolecules were less potent (Il ower
| C50) and less able to fully inhibit proliferation, -70-80% DMS30005, cf.
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i s | es<lAbdi¢ anetFe-dAbmoleRdesaci zumab (Avastin). The Vk Fc-dAb nol ecul es
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sets indicate that the inhibition achieved by treatnent with the Vk Fc-dAb
nmoll8culTesakjvef theeWkalAb-FoindVEGHL meldiwdsaalsuppigsstihe YEGH dtiveatpraiiferatioe df ltUImh
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nmol ecul es pro uce I't curves overlaye or were s |g tI
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potenti tent nol ecul S
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inhibition achieved by treatment with the Vk Fc-dAb molecules gave levels of VEGF-mediated inhibition that

matched that achieved with Bevacizumab (Avastin), i.e ~100%. In fact, all Vk Fc-dAb molecules produced
20 best fit curves that overlayed, or were slightly shifted to the left of the similar Bevacizumab, {Avastin) curve

so were potentially more potent molecules in this assay, (data not shown).

Example 19 — Demonstration of differential and non-interference of binding of anti-VEGF Vh dAb-Fc and Vk

Fc-dAb molecules to human VEGF
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5Fc-dAb nol ecul e and DVM51576 as the Vh based dAb-Fc nol ecule. 19.A -

Bi ndi ng of Vh dAb-Fc DVB1576 to VEG- after pre-saturation with Vk Fc-dAb
DMS30000 wolBD/thuzys bind 96 wel |l plate (MSD L11XB-3) wa®CTERR@Ed/00d6BhH
31..tg/ L rhVEG-F165 (sourced 'in house' fromtransient transfection of
HEK293 cells) in PBS (25111/well), covered with a plate seal er and

i ncubat ed 1Ooverni ght at 4C The next day the MSD pl ate vvas washed 3x
300111/ rls d over a pa tls e
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t enper at. for hou Aft er vvashln 0000
conbenaPVRared gl gleits: Was Per o [ 25 PE FRED 78 e REGRPE Eh g
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wi th shaking (750 RPM at roomtenperature for 1 hour. Prior to neasurenent
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25Exampl e 21 - Expression of anti-VEGF dAb-Fc-dAb nol ecul es Expression

pl asm ds encoding the rel evant anti-VEG- dAb- Fc-dAb nol ecules (listed in
SEQ | D NWOQoB3H1428- 28, 38-43 & 53-56) were transient| pCrExesi2octosrl i nt o
HEK293 6E cells and expressed at 500nml scal e to produce the anti body
fragment nol ecul es using the nethod described in Exanple 11. Expression

| evel s of 3050- 100rrg/L supernatant were routinely achi eved. Exanple 22 -

hor b TP o HanRploan e Ve B AR B Ree RafiRa - RGO FENES 1

35af fi n/lEGMssmschhagmerpﬂsr@sq&hratea witifvh @ssed dslabd meeciOMBAS | urry) was added to
500nmL of filtered supernatant; the supernatant/affinity resin mx was
rolled gently at +4c overnight to allow binding to take place. After which
time, tsoesersf cuhta/\sasxaamlmgedow thaiek pbseibla fdt bbmeheswaerdnatmﬂsomraﬁuvh ldyb-pour ed
off. The r susp ended in 3 08PCT/ EP 64632

r emai nRP\"dS]E @é? Ha?&ﬁﬁ 16ch5 POEFRS Of H‘F\é\t(aéhm%ﬁﬁ?ey%ﬁref‘%er%f‘ﬁ Cé*?f& T f@mple 19
super natggpit ths@the alvd MaBLEs bIIARARGNOUL d@fved, By Biad tobifferdrt @pitdpesh the EBICt  was
washed using a conbi nati on of pH neutral aqueous buffers to renove

non- spderps! g‘ﬁ I'l'y bound inpurities followed by a | ow pH el ution. Over 90% of
bound product was recovered and the pH of the elution pool then adjusted to
pH 3.5 for 30 mnutes to achl eve virus bneutralisation after which tinme the
pH :1 leninzafanti VEGE AREc-dAlmmolecules) ocyl ar Anal ysis by Size- Excl usi on
Chr omat ogr aphy (SEC) of ant| -VEGF dAb- Fc- dAb nol ecul es The nol ecul ar

integrity, honogeneity and % purity of the anti-VEG- dAb- Fc- dAb nol ecul es
whi o ARV HefAbrTsriAps (SR BAICHASEY Ph88p & SEaipFrsngsen B Gonine e b pRauences

SDS- PAGET0alkchaa0ad (gt B o: 87 2205 %Fbib3 ks OB gﬁ@toqw AW 14sPEed tRT-WRSREsIPed i n
Exanmple 3. The proteins were confirned to be >95% pure target protein by

SDS- PAGE UYL SEMLP 6 SEHD NG A $129) "‘aﬁfﬁi’%?'@“ PIPrEsH 569 abedyterminak difgsere s -
VEGS BiiRtlaRginEelehih o uting il D (( dg?&ﬁgui B0l &) dr hfbdmMiDokaf
anti - VEGF dAb- Fc- dAb nol ecul es to bin s ecifically to VEG-165 was

det er mi3t&EQ BYO[/LIESR) ipkeraauenteh dbe Ymvwaﬁw@@ (4Qgp MQ 12:Ap| 2638, 40Hé 8a4t56) VEGF
dAb- Fc ﬁg&gﬁﬁiégg cYM%rngtﬁeQMfaﬂb E&ﬁk&%ﬁﬁ%ﬁﬂo@@!sk%mﬁ% %9)@('%@5 F®ro4 @'6&43 nOt

shown) Bindi ng of anti-VEG- d nol ecul es to

Bi acor él5lﬂ$éQlﬂ NHALQPG EOBF onip thy Caerniinye obthe pargRIERdigap 42d-Fd fils- %P@i\ﬂﬂ%@ooﬂm
VEGF16% u8s ¢4} &rdiasshalitady NB%%ME’LMBO%%@B RBAGE LR mitskAgna Bi acore
T100 in a sim/lar manner to Ex m nor nodificatlons.

Pr @Pei rexpespias vécharpBielN-teeroind dAks velre likechtottlye Noteirmiansyof Anisig eitlan HleiASGSEQNR t hi s
sur f acquas 1ep gee@d@g& AR pd)Cs Atk oo ARl Elried S TR the re

r ecombi nant V sour ce I n house romtran5| ent transtection of
HEK293 residn| vgth tbmfsllmmhageiﬂqee@mallewsei Adstor TBYE\Aro toamdducSFRIIBING: 27.26ARS Al |

bi ndi ng_d gggtivgaﬂmere doubl e referenced with a buffer injection (i.e. OnM
and the data Was fitted to 1:1 nodel inherent to the T100. 30Regeneration
was carried out using 50mM NaOH. The run was carried out at 37C, using
HB§3EPEQésm sy I i nol ecul es were conpared to

nol ecul es. The data for this
assay f or mat rray suggest that t he dAb- Fc-dAb nol ecul es do not appear to be
gﬁtpte?r g%(rbrg'sfrs]l]pn %mlgsrern?os n%??elergg\éangnﬁlc\/EgﬁgAli:Ec dg\Rbmolecgl ed |ﬁ'9l&?l%r Otﬂ)tllgg%g:

( dat a ret3sshiavis)se) wase trmiuerttlatrbnsfdmedﬂnnd) HEKZDDBE celtd andadré:eeddAbDoﬁttscdlébo
"affinities' di fferent bindin nt s

by ndi ngr b Re P maT Mok Rl R e B e ERied. PR st
expeéct ed-1odrad/L tupernMintoviite dontidelyaacildMad.Fc- dAb, 1.e. in the sane orientation as
inthe Ctermnal Vk Fc- WD 2013/014208PCT/ EP2012/ 064632

Example 22 — Purification of anti-VEGF dAb-Fc-dAb molecules

The dAb-Fc-dAb molecules were affinity purified from the supernatants (Example 21). 2ml of suspended
35 affinity resin in phosphate buffered saline (50:50 slurry) was added to 500ml of filtered supernatant; the
supernatant/affinity resin mix was rolled gently at +4°c overnight to allow binding to take place. After which

time, the resin was allowed to settle and the supernatant carefully poured off. The resin was re-suspended in
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dAb, wll have the same affinity, and this data confirns that previously
described in Exanple 16. Positioning of either the Vh or Vk dAb at the

N-t er m navoab13the20Bc | eads to a poorer affinity (see ExacpEr2ai@)pessBher ef ore
maki ng the overall affinity of the conbined nol ecul e appear worse. The
apparent affinities (see Table 7) show the foll owi ng potency on the Biacore
f or t heseainnd eperh@snt abdygoukda-indls al &bptl drigdaben n(ADN/BE G O rnagand w SNB3E00 $ass haiv e

the poorest affinitys, the VK-Vk dAb-Fc-dAbs 00 DVS300 DVS30011
e DR o he b etk Y Vs S e R R PR T e i BBt (o be
very sSirethdvamoi-gpedfi@llauabdidrpuritlalidliewdd byBi lovd piglutdn. @nér90%hGhoudd\brobiect dAD

nol ecul es an orr ndi ng dAb- Fc- .and Fc- | ecul es to VEG F165
IvELe s ol e i B AR e BB O 5h Dotos OB st ek s “nvEa00071: 1
Bi ndi ngeutzaligBibrt6Ftet wh RECtifb the pHZRva8 2d5usBhito gR45.0443. 3 DMVB300091: 1

Bi ndi ng2. 96E+076. 92E- 052. 3 DMS300101: 1 Bi ndi ng2. 64E+078. 08E- 053. 1
DMS300031: 1 Bi ndi ngl. 81E+071. 37E- 050. 8 DMS300081: 1 Bi ndi ng DVS300111: 1
Bi ndi ng

Example 23 — Molecular Analysis by Size-Exclusion Chromatography (SEC) of anti-VEGF dAb-Fc-dAb

molecules

10
The molecular integrity, homogeneity and % purity of the anti-VEGF dAb-Fc-dAb molecules which had been
purified as described in Example 22 were analysed by SDS-PAGE and analytical size-exclusion
chromatography (SEC) as described in Example 3. The proteins were confirmed to be >95% pure target
protein by SDS-PAGE and SEC prior to further analysis in biology assays.

15

Example 24 — VEGF Binding ELISA of anti-VEGF dAb-Fc-dAb molecules

The ability of the anti-VEGF dAb-Fc-dAb molecules to bind specifically to VEGF¢; was determined by ELISA as
described in Examples 4 & 15. All of the anti-VEGF dAb-Fc-dAbs tested were found to bind specifically to
20  VEGFy4; (data not shown).

Example 25 — Binding of anti-VEGF dAb-Fc-dAb molecules to VEGF on Biacore

The binding affinity of the anti-VEGF dAb-Fc-dAb molecules for VEGF,¢; was determined by Surface Plasmon
25 resonance (SPR) using a Biacore T100 in a similar manner to Example 6, but with minor modifications.
Protein A was immobilised on a C1 chip by primary amine coupling and this surface was then used to capture
the anti-VEGF constructs. Human recombinant VEGF5;5 (sourced ‘in house’ from transient transfection of
HEK293 cells) was used as the analyte at 75nM, 15nM, 3nM and 0.6nM. All binding curves were double
referenced with a buffer injection (i.e. OnM) and the data was fitted to 1:1 model inherent to the T100.
30 Regeneration was carried out using 50mM NaOH. The run was carried out at 37°C, using HBS-EP as the
running buffer.
The dAb-Fc-dAb molecules were compared to their corresponding Vk Fc-dAb and Vh dAb-Fc molecules. The
data for this assay format may suggest that the dAb-Fc-dAb molecules do not appear to be better than the
corresponding Vk Fc-dAb. The Vk Fc-dAbs appear to have superior off-rates cf corresponding dAb-Fc-dAbs.
35 However, the traces, (data not shown), may not tell the full story since the dAb-Fc-dAb “affinities” are a mix
of two different binding events to VEGF, i.e. the binding of the N-terminal dAbs and the C-terminal Vk dAbs.

It is to be expected that the Vk dAb in the dAb-Fc-dAb, i.e. in the same orientation as in the C-terminal Vk Fc-
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DVS300121: 1 Binding 2.56E+061. 15E-0444.9 1. 77E+078. 07E-054.6

1. 61E+077. 39E-054. 6 Exanple 26 - VEGF Rl & R2 Receptor Bi ndi ng Assay of
ant i - VEGRwWOAb3Ru498b nol ecul es The pot enci es of the ant iPCYEBRO1ZI0646k2 and
Vk- VK dAb- Fc- dAb nol ecul es were anal ysed in the VEG- receptor, Rl and R2,
bi ndi ng assay. The potencies (EC50) against both VEGFRL and VEGFR2 of the
dAb- Fc-ddBball hes thkS5seeaffitig, andtidhdatdha@bfirafs tltalnErerusﬁG}esiAb)edrTmE)empleGG( DBdEBEB&G@O)

and see e r t than bot Ab- Fc
o e e BRS uHBS ViR SERE Wb or K 1 R POuE i [P eaRblb ] BB -
VEGFRL ,mdking thrdataall atithitg at the tdnstiined heldcall bfieb vaoisea The appedntaiyfinbet heé/ha-b}élv)

dAb- F 20007 and 30008 th d 09)
ot ehodn e (RN RORE R KRRt s eelesEr dhe v apest 2 BV e b
nol swlmﬁsemmom)g pésiekt Biniag) taevabk (abvrasAbsipmMsdooos) Oks3d0Ta DIMS3@A) andAgai nst
20VEGFR? dat ndi that the inhibition achieved by the Vh-Vk

C DvEs0ps I e R RPE faet e S 580 BEP0s PRE PRSI OgneRohE eyl o
(DVB1576) , the Vk Fc-dAb nol ecul es (DVB30000 and DVS30003) and Bevaci zumab

(Avasti n% al | achi eved 90% whereas the inhibition achieved l?r%‘ Vh- VK
dAb- Fc-TaB4: KisinsshansV Eﬁ’i&%ﬁf@%ﬁb@f“&ﬁanwgewnwWCF@"JMA plegitsde
(DIVB30Q@8|;165DMS30023 and DVB30025) was |ower at -75-87% (Table 8B). 25 WO

2013/ 014208PCT/ ER2012/064632 Table 8A: EC50._values. of anti-VEGE dAb- Fc- dAb
nol ecul es corrpa’E‘U‘SFEthBevéll?F'%'urrab (Av!%tl n) in ‘l?EGFRl Ré@élﬂ‘t"br Bi ndi ng
Assay. Curve fit 7gnd & Talcu IS WET &, BeF HpT 1y G aphPad
Prism VEGFR1 Max, %ECSO ECSO Inh| b|t|on (al rrL) (pM Avastln 92.0

DMS30000  1:1 Binding 2.28E+07 1.60E-05 0.7

DMS30007  1:1 Binding 2.82E+06 1.22E-04 433

DMS30009  1:1 Binding 2.96E+07 6.92E-05 2.3

DMS30010  1:1 Binding 2.64E+07 8.08E-05 3.1

DMS30003  1:1 Binding 1.81E+07 1.37E-05 0.8

DMS30008  1:1 Binding 2.56E+06 1.15E-04 449

DMS30011  1:1 Binding 1.77E+07 8.07E-05 4.6

DMS30012  1:1 Binding 1.61E+07 7.39E-05 4.6

10
Example 26 — VEGF R1 & R2 Receptor Binding Assay of anti-VEGF dAb-Fc-dAb molecules

The potencies of the anti-VEGF Vh-Vk and Vk-Vk dAb-Fc-dAb molecules were analysed in the VEGF receptor,
R1 and R2, binding assay. The potencies (EC50) against both VEGFR1 and VEGFR2 of the dAb-Fc-dAbs was

15 seen to match that of the Vk Fc-dAb molecule (DMS30000) and seen to be more potent (i.e. lower EC50
values) than both the Vh dAb-Fc molecule (DMS1576) and Bevacizumab (Avastin), see Table 8 A and B.
Against VEGFR1, the data indicate that the inhibition achieved by both Vh-Vk dAb-Fc-dAbs (DMS30007 and
DMS30008) and the Vk-Vk dAb-Fc-dAb (DMS30009) matched that achieved with the Vh dAb-Fc molecule
(DMS1576), the Vk Fc-dAb molecule (DMS30000) and Bevacizumab (Avastin) all 290%, (Table 8A). Against

20  VEGFR2, the data indicate that the inhibition achieved by the Vh-Vk (DMS30022) dAb-Fc-dAb matched that
achieved with the Vh dAb-Fc molecule (DMS1576), the Vk Fc-dAb molecules (DMS30000 and DMS30003) and
Bevacizumab (Avastin), all achieved 290%; whereas the inhibition achieved by Vh-Vk dAb-Fc-dAbs
(DMS30007 and DMS30008) and the Vk-Vk dAb-Fc-dAb molecules (DMS30009, DMS30023 and DMS30025)
was lower at ~75-87%, (Table 8B).

25
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3.45E- 07 2,297 DM51576 95.8 2. 15E- 08 287 DMS30000 89.5 5. 09E-09 68 DVS30003
92.0 5.94E-09 79 DMS30007 92.8 5.90E-09 59 DMS30008 92.0 6. 00E-09 60
DVE30009 W0.261340147%08- 09 42 Tabl e 8B: EC50 val ues of anti PUE@EP2@A064662 dAD

nol ecul es conpared to Bevaci zumab, (Avastin), in VEGFR2 Receptor Binding
Assay. (i)Curve fitting and EC50 cal cul ati ons were perfornmed using G aphPad
Pri sm Table 8A: ECs values of anti-VEGF dAb-Fc-dAb molecules compared to Bevacizumab (Avastin) in VEGFR1

Receptor Binding Assay.

Curve fitting and ECsg calculations were performed using GraphPad Prism.

VEGFR1 Max. % EC50 EC50
Inhibition (g/mL) (pM)
Avastin 92.0 3.45E-07 2,297
DMS1576 95.8 2.15E-08 287
DMS30000 89.5 5.09E-09 68
DMS30003 92.0 5.94E-09 79
DMS30007 92.8 5.90E-09 59
DMS30008 92.0 6.00E-09 60
DMS30009 92.6 4.17E-09 4?2
5
Table 8B: ECso values of anti-VEGF dAb-Fc-dAb molecules compared to Bevacizumab, (Avastin), in VEGFR2
Receptor Binding Assay.
(i) Curve fitting and ECsg calculations were performed using GraphPad Prism.
VEGFR2 Max. % EC50 EC50
Inhibition (g/mL) (pM)
Avastin 94.3 5.52E-07 3,679
DMS1576 96.7 3.30E-08 439
DMS30000 93.6 5.01E-09 67
DMS30003 98.3 4.56E-09 61
DMS30007 81.3 8.02E-09 80
DMS30008 83.0 7.20E-09 72
DMS30009 86.6 5.52E-09 55
10
(ii)
VEGFR2 RBA Max. % EC50 EC50

Inhibition (g/mL) (pM)

Avastin 93.6 4.67E-07 3113
DMS1576 95.9 6.72E-08 896
DMS30000 (Batch 1) 89.8 4.22E-09 56

DMS30000 (Batch 2) 97.7 3.30E-09 44
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VEGFR2 Max. % EC50 EC50 Inhibition (g/m) (PM Avastin 94.3 5.52E-07 3,679
DV51576 96. 7 3. 30E- 08 439 DMS30000 93.6 5.01E-09 67 DMS30003 98. 3 4. 56E-09

61 DMS30080 281/B48802E- 09 80 DMS30008 PCT/EP2012/064632
DMS30022 95.0 8.17E-09 82
DMS30023 74.7 5.20E-09 52
DMS30025 824 4.86E-09 49
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Example 27 - Human Umbilical Cord Endothelial Cell (HUVEC) Proliferation assay of anti-VEGF dAb-Fc-dAb

molecules

The abilities of the Vh-Vk (DMS30022) and Vk-Vk (DMS30023 and DMS30025) dAb-Fc-dAb molecules to
suppress proliferation of human umbilical vein endothelial cells were compared to the Vh dAb-Fc molecule
(DMS1576), the Vk Fc-dAb molecule (DMS30000) and Bevacizumab (Avastin) using the method described in
Examples 8 & 18 with the following deviations (i) rather than leaving the outer wells free of cells, the whole
96 well plate was used and (ii) the data was analysed using GraphPad Prism using a Sigmodial curve fit,
variable slope cf a non-linear regression (variable slope). The data suggest that, as previously seen in
Examples 8 and 18, the Vh dAb-Fc molecule (DMS1576) has a higher EC50 (i.e. is less potent) than
Bevacizumab (Avastin); on average, it was seen that the Vk Fc-dAb molecule (DMS30000) was similar in terms
of EC50 to Bevacizumab (Avastin); whereas all the Vh-Vk and Vk-Vk dAb-Fc-dAb molecules (DMS300022,
DMS300023, DMS300024 and DMS300025) were all seen to be improved over Bevacizumab (Avastin) in
terms of EC50.

Example 28 — Performance of dAb-Fc-dAb and dAb-Fc and Fc-dAb formats in VEGF binding assays measured

in solution by Isothermal Calorimetry {ITC

The solution equilibrium binding affinity (Kp), stoichiometry (N) and thermodynamics (AH, enthalpy and AS,
entropy) of the anti-VEGF dAb-Fc-dAbs, dAb-Fcs and Fc-dAbs binding to VEGF,¢; was determined by
isothermal titration calorimetry (ITC) using a Microcal VP-ITC and compared to that of the monoclonal
antibody Bevacizumab (Avastin). The main aim of the experiment was to compare the relative stoichiometry
of binding to VEGF of the different molecular formats. VEGF¢5 was titrated into antibody solutions at 25°C
until there was greater than 3 fold concentration excess of VEGF,4; and saturation was achieved. All titrations
used the same batch of VEGF,¢; to ensure consistency. The integrated binding isotherms were fitted within
the Origin software (Microcal version) using a standard 1:1 binding model as there were no signs of

multiphasic behavior. The results are summarised in Table 10.

Table 10: Binding of anti-VEGF dAb-Fc-dAb molecules, dAb-Fcs and Fc-dAb molecules to VEGF65

Construct N Ka M AH AS
(VEGF165(mono (cal/mol) (cal/mol/deg)
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NO:59 & 78), or Hinge IgG1 linker (SEQ ID NO:60 & 79), or Hinge 1gG3 linker (SEQ ID NO:61 & 80) or

a1 8, SFRhS

ogg')-75 & 76-94): For the Vh dAb-Fc the

Fibronectin x3 linker (SEQ ID NO:62 & 81) or Fibronectin x4 linker (SEQ ID NO:63 & 82); For the Vk dAb-Fc

the dAb was DT02-K-044-085; the N-terminal linkers were either AS with a H2A IgG1Fc point mutation (SEQ

ID NO:64 & 83), AS with a T3P IgG1Fc point mutation {(SEQ ID NO:65 & 84), or TVAAPS (SEQ ID NO:59 & 78),

or Hinge IgG1 linker (SEQ ID NO:60 & 79), or Hinge IgG3 linker (SEQ ID NO:61 & 80) or Fibronectin x3 linker

(SEQ ID NO:62 & 81) or Fibronectin x4 linker (SEQ ID NO:63 & 82); and the Vk Fc-dAb was DT02-K-044-085;

the C-terminal linkers were either (GS(TVAAPSGS)x3 (SEQ ID NO:66 & 85), or Fibronectin x3 linker (SEQ,ID

NO:67 & 86) or Fibronectin x4 linker (SEQ ID NO:68 & 87) or Albumin Domain 1 (SEQ ID NO:69 & 88),

Albumin Domain 2 (SEQ ID NO:70 & 89), Truncated Albumin Domain 3 linker, (Alb Dom 3-TFHAD, SEQ,ID

NO:72 & 91) or Gly4Ser 3x Linker, (SEQ ID NO:73 & 92), Gly4Ser 4x Linker, (SEQ ID NO:74 & 93) or Helical

Linker, (SEQ ID NO:75 & 94) .

Example 30 — Expression of anti-VEGF Vh dAb-Fc, Vk dAb-Fc and Vk Fc-dAb Molecules with Various Linker

Modifications
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Expression plasmids encoding the relevant Vh anti-VEGF dAb-Fc, Vk anti-VEGF dAb-Fc and Vk anti-VEGF Fc-
dAb molecules (described in Example 29 SEQ ID NO: 132-134 and 155-176, Table 19) transiently transfected
into HEK293 6E cells and expressed at 500ml scale to produce the antibody fragment molecules, as described

in Example 11.

Example 31 — Purification of of anti-VEGF Vh dAb-Fc, Vk dAb-Fc and Vk Fc-dAb Molecules with Various

Linker Modifications

The Vh anti-VEGF dAb-Fc, Vk anti-VEGF dAb-Fc and Vk anti-VEGF Fc-dAb molecules described in Example 30

were affinity purified from the supernatants (see Example 12).

Example 32 — Molecular Analysis by SDS-PAGE and Size-Exclusion Chromatography (SEC) of anti-VEGF Vh
dAb-Fc, Vk dAb-Fc and Fc-dAb Molecules with Various Linker Modifications

The molecular integrity, homogeneity and % purity of the anti-VEGF Vh dAb-Fc, anti-VEGF Vk dAb-Fc and
anti-VEGF Vk Fc-dAb molecules which had been purified as described in Example 31 were analysed by SDS-
PAGE, as described in Example 3, The gels showed band sizes consistent with the predicted molecular mass
of the intact mature protein (from ~76kDa to ~85kDa for dAb-Fc and Fc-dAb molecules), allowing for the
presence of the predicted glycan chains per monomer chain. The proteins were confirmed to be >95% pure
target protein by SDS-PAGE and SEC prior to further analysis in biology assays. If the dAb-Fc or Fc-dAb

molecule was <95% pure a further SEC purification was carried out (see Example 14 & 33).

Example 33 — Purification by Size-Exclusion Chromatography (SEC) of of anti-VEGF Vh dAb-Fc, Vk dAb-Fc

and Vk Fc-dAb Molecules with Various Linker Modifications

If necessary, preparative size-exclusion chromatography (SEC) was carried out for the Vh dAb-Fc, Vk dAb-Fc

and Vk Fc-dAb molecules.

Example 34 — Binding of anti-VEGF Vh dAb-Fc, Vk dAb-Fc and Fc-dAb Molecules with Various Linker

Modifications to VEGF on Biacore

The binding affinity of the anti-VEGF Vh dAb-Fc, Vk dAb-Fc and Fc-dAb molecules for VEGF,¢; was determined
by Surface Plasmon resonance (SPR) using a Biacore T100 in a similar manner to Example 16, but with minor

modifications. Protein A was immobilised on a C1 chip by primary amine coupling and this surface was then

53



-1. 73E+04 -25.4 DVB51576 (dAb-Fc) 0.95 1. 18E+08 -2.08E+04 -32.9 Avastin 1.5
5. 36E+07 -1.82E+04 -25.6 All antibodies have enthal pically favourable and
ent r opi cawbyouwnfiaaneur abl e bi nding at 25C. There is a cl ear/E&RionmsB: on i n
the stoichionetry between the dAb-Fc, Fc-dAb and dAb- Fc- dAb dAb fornats,
with a |larger capacity on for the dual dAb formats. The dAb-Fc-dAb formats
al so she ta cdptghere amapecm'cbystmhanHLAmsédommeEGME.@mﬁéi B Honesient tramieex cess.

The affl ni.ti.es i ame r.ank orde st ent t hose
measur edmﬁectlg %Hrﬁﬁfnétc%gb\gas ugg a|§rp e anﬁ&te ove(ja esar?/ H%ran%e oig?utw{}éegfs Q}%’%ﬁal elgg Vk
dAb- Fc Aalbﬁlld\{é,(cdl_"@as didlz dvbble tdresedmvitia Bldfiet igja&tioh i(irk@mv) ahMbthie ata aias Ges T €: 1dAb

sequences (. 97, 104-105 re cloned. to the N-

or C t &M9FH jke%(?f t°§NQER§?ﬁe%e“E€“%’¥WQS ”ﬁ%?fﬁHs'“@’gééT“}g%ﬁ%'ée Th"E RE 1"i %n

expsesssvmnusv@emmEPas'Eheerudﬂh)@blwer.e | i nked 10to the Fc using a variety of

| i nker sequences (see Table 19, SEQ ID Nos 57-75 & 76-94): For the Vh

dAb- Fc the dAb was DOML5-26-597; the N-term nal linkers were either AS (SEQ

| D NO: 58e & FEAb ndlecUiMANIRScopEfd Ith)N)ﬂQOB@) ahd B&)acizudfablhvagm) bv@fal cdntdmkation( SEQ | D

NO 60 & 79), or Hin I GBIinker%J I D NO 61 & 80) or Fjbronectin x3

[ niker SRR 1NN I S 0GP GUEF oM tf i i st bRt W )

For t henoeuidAbitHee bie- md&sdwsnkwgah&g@ﬁé w&SemﬁmnANert Blbiindbmbihnked s were

either AS with a H2A 1 gGlLFc point nutation 1( (? 15 1D NO 64 & 83% AS with

a T9p IF&’@I‘PG'”ﬁ‘éPﬂTaV?ﬁﬂr&Pf'b'ﬁ tf( Bpcorq o DNSPEBO. 4Taslp) L1A L PseplitgpBumsEdnk WM B9 &

78) , OrprdibrR@@roldidonldicake@Udiek, i ﬁ@smnfﬁ(@o fhe FBlone@h atthiBaPRad t8GSelel Bk EkerhEQ | D

NG 61 or Fibronectin x3 linker (SEQ ID NO 62 & 81) or Fibronectin x4

li nker "("SE%? RPN ESSRYETFCS Snke HeP 0%t'ﬁA@Ste\v\)é{&e@Potz'bw'“emnbeeosv{aﬁeé*

C-t er Migd@rm! inBRI ol VBl BeRidb Rkt prSBRMEMAAREGR: Xdwh SE@irtHer MaEGF S ahb a2k

Fi bronectin x3 linker (SEQ ID NO 67 & 86) or Fibronectin x4 linker (SEQ I

NO 68 &°'978F sefteratg ARy simiamidacarie s rerisete) oves aN@“GQ”"&'OBSE)“EG A28V B LEXSHHD A 42

(SEE@ | @)Im&lgn &rlggznd |J§hﬁﬂﬁﬁt@geﬂ§)‘#ﬁgd}tm ArBs e hlbd’llﬁ%r,(m\(aﬁobzdmnh BelildrHAD,
QID NO 72 Ng y4Ser 3x Linker, EQ ID NO 73 & 92), dy4Ser 4x

L| nker Imlges@cquﬁs) st %LtegB'ya'é?atHé'P fhe RTOL-K-PREAAD tq BEGLE. NS inkegggreferred.

Exanpl e 30 - Expression of anti-VEG Vh dAb-Fc, VK dAb-Fc and VK Fc-dAb

Mol ecul es with Various Linker 25Modifications WO

2013/ 0 Table 8PChinging ofiaptits G & Blod Abkhsapd Ed-dith myllecyled WwVEERe-0di ng t he rel evant Vh

anti - VEGF dAb-Fc, Vk anti-VEGF dAb-Fc and Vk anti-VEGF FcdAb nol ecul es

(described in Exanple 29 SEQ I D NO 132-134 and 155-176, Table 19)

transiently transfected into HEK293 6E cells and expressed at 500nl scal e

to produce the anti body fragnent nol ecul es, as described in Exanple 11. 5

Exanple 31 - Purification of of anti-VEG- Vh dAb-Fc, Vk dAb-Fc and VK

Fc-dAb Mol ecul es with Various Linker Modifications The Vh anti - VEGF

dAb- Fc, Vk anti-VEG- dAb-Fc and Vk anti-VEG- Fc-dAb nol ecul es described in

Exanpl e 30 10were affinity purified fromthe supernatants (see Exanple 12).
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Avastin CO85 helical NOSS extgl CO85 Fibr4 N597 Fibr3 NO85 T2P DVB1576

3. 18E+05 1. O0E+07 1. 03E+07 8. 12E+06 1.88E+06 9. 40E+06 1. 60E+06 na 6. 23E- 05
6. 60E- 05 WO02983/0%5208. 31E- 05 7. 57E-05 2. 09E-04 na 6. 21E- 1PCE/EL3H2024632 59E- 12
6. 96E-12 8. 06E-12 1. 30E-10 Of-rate val ue outside the range

The Vk dAb-Fc molecules were compared to DMS1576 and Bevacizumab {Avastin) over a concentration range
of 16nM, 4nM, 2nM, 1nM, 0.5nM and 0.25nMm, where Vk dAbFc molecules with the DT02-K-085 dAb linked
to the IgG1Fc by N-terminal linkers NO85 Fibronectin 4 and 1xTVAAAPS were compared. The data suggests
that the 1xTVAPPS is the preferred of the two linkers to attach the DT02-K-085 dAb to the N-terminus of the

5 IgG1Fc. Further examples of Vk dAb-Fc molecules are shown in Tables 11B and 11C. The data was generated
over a concentration range of 128nM to 0.03125nM in a 4 fold dilution series and the Vk dAb-Fc proteins
with the DT02-K-085 dAb attached to the N-terminus of the IgG1Fc by NO85 T113P (T2P) or ASTHP linker
(DMS30029), NO85 extgl or IgG1 Hinge linker (DMS30028) compared to DMS1576. From the data in Table
11B, the IgG1 Hinge linker, (NO85extg1), was taken as the preferred linker for the DT02-K-085 dAb

10 attachment to the N-terminus of the IgG1Fc, ahead of the 1x TVAAPS.

The Vh dAb-Fc molecules were compared to DMS1576 and Bevacizumab (Avastin) over a concentration range
of 128nM to 0.03125nM in a 4 fold dilution series. Data from Table 11B suggest that the preferred linker for
attachment of the 15-26-597 Vh dAb to the N-terminus of the dAb-Fc is that based upon 3 copies of the

15 Fibronectin repeat. Further data, shown in Table 11C suggest that when other linkers are used to N-
terminally attach the 15-26-597 dAb to the Fc, the resultant dAb-Fc proteins generated are biphasic nature in
anti VEGF Biacore. From the shape of the Biacore curves the N597extgl (IgG1 Hinge) linker was taken to be

the next best from this data set.

20  Table 11C: Binding of anti-VEGF VhdAb-Fc, Vk dAb-Fc molecules to VEGFys

and comparison to DMS1576 and Bevacizumab (Avastin)
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The behaviour in anti-VEGF Biacore of the Vh dAb-Fc molecules containing the linkers Fib3 or Fib4 for the N-
terminal coupling of the 15-26-597 dAb to the Fc with DMS1576 were compared over a concentration range

5 of VEGF 32nM to 0.03125nM in a 4 fold dilution series. The data is shown in Table 11D. The data suggest that
there is no advantage to using the Fib4 linker over the Fib3 linker but that when the linker is lengthened from
the ‘AS’ present in DMS1576 for the N-terminal attachment of the 15-26-597 dAb to the Fc with the

sequences of the Fib3 or Fib4 linker the Vh dAb-Fc shows more optimal binding kinetics by anti VEGF Biacore.

10 The overall data set suggested that to build the most optimal anti-VEGF dAb-Fc-dAb using the novel linkers to
improve potency but also reduce the number of glycosylated isoforms then for:
(i) the C-terminal addition of the DT-02-K44-085 Vk dAb to the Fc; the Fibronectin x4 and helical
linkers were preferred;
(ii) the N-terminal addition of the DT-02-K44-085 Vk dAb to the Fc; the IgG1 Hinge, ASTHP and
15 1XTVAAPs linkers were preferred;
(iii) the N-terminal addition of the 15-26-597 Vh dAb to the Fc; the Fibronectin 3 linker was

preferred, but the IgG1 Hinge and AS linkers were additionally pursued

Table 11D: Binding of anti-VEGF VhdAb-Fc molecules with Fibrd and Fibr3 N-terminal linkers to VEGF;45 and
20  comparison to DMS1576.
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Mol ecul e quite simlar to N597 extgl 1. 22E4-061. 79E- 041. 47E10D151576 The
behavi our in anti-VEG- Biacore of the Vh dAb-Fc nol ecul es containing the

i nkers PWDb2owwo1iio4 for the N- term nal coupling of theCTEP26268i6321Ab tO
the Fc with DVS1576 were conpared over a concentration range 5of VEGF 32nM
to 0.03125nMin a 4 fold dilution series. The data is shown in Table 11D.
The data i i i over
the Fi b3 |

present i to
the Fc with e > shows
more optinal Wimdidg ki r VEGF Bi acore data set
suggested tha ild | anti = t he
novel |inkersyt@zi Ag?‘“%['@l ycosyl at ed
i sofornms the il g h i nal [ ~ 085 VK dAb
to the Fe; ) the
N-term nal H nge,
ASTHP and—15txFvAAPS—Hfketr-s—mete—preferret—(+)—the—N-terfrat—addi t i on
of the 15-26-597 Vh dAb to the Fe; the Fibronectin 3 linker was preferred,

but the | gGl_H nge and AS I|n ers were addl Li onaII Tabl e
11D: Bl X3 .-‘ C| g '.‘ LATA \(k/Vk dAb-Fg b | lep n Iied
N-term naI I|nkers to VEGFlGS and 20corrpar| son to DI\/81576 WO
201 / 014208PCT/ EP2012/ 064632 Exa 35 - don of _anti-VEGF Vh/ VK &

1 IO URE OB SO reR RaREE (B8 17 VPG S50 et ok TR ABFEE U
DNB300%4baBelAHQI\ﬁ$Q6@@ dl\iﬁﬁ@)dlﬁ%d&% Nb3@‘7313§5 17478, ¥d8e 19033k Engh@)re@B@cidrit thdh- VK
dAb- Fc- dAbs: DMb30036- DVb30041 ID NO 137-142, 179-184, Table 19 were
engi nedk &P UL IRTPRI-PHEOSIISER NQ FelPeor trsTEIAR sewance 2PN S5 1D (FRID:97 &
105) o0r9s&RheaMhbnfhb vee s 6Son MMBM@@%%EQ(@E@Z'@O) 860 &he )} mihtisyict he
Vh- dAb- Fc fusion vector (DMS1576, SEQ & 30) onto the N-term nus or
C- t er mitfiinénugpf thike gl SP@LGECQSI%%@n]@é %%@dhe[ﬁc 'gﬁé)?’aﬁ'”ﬁ‘b%t thefrfarmpipusiteythe Naa s
l'i nlged tatitub6r the Viedab (B163-klddaloBe(shh IDhd: bﬁ‘&%ﬂ aHbrétaein 1ifRP(seq ID: 63 & 82,
(DTO2- K- 044- 085 (SEQ I D NO 97 & 105)) i bronectin x4 |inker (SEQ ID:
63 & 82¢e ek 1?7abP@amgl)a"qnﬁxraemmrqréfﬁeé'%ﬁﬁé@éowwertedwkedTm@eNt@rérrmsr?faﬁc Vh
dAbs W%E.ﬁ |{h@mgA%§/BéMd\b§§§fnTmlﬁng\E§O@§é alﬁNbe@J 1§P9ra|§h§1§)%'1:ﬂn|g9gbli3 58
& 77, Tabf 0038 (SEQ ID 1, Table '19), or H nge IgGlL
(SEQ | BPEQCP §O: 6&&77Q TaWIaBP)eDM%OOW&EQ@O@?lS@S@@ Tamemomsronchos(&ﬁam HO:69% or
i br onagtiade o LR (N3 BR10%280,70 Tahlk 6k onUBI0ORAN L REQUL RINDRS) o 79,
Tabl e 19) and DVMS30040 NO 141, 183, Table or 15Fi bronectin 4
( SE® | BibNOesD 484SELDD N‘Paﬂ@lge79193)°|e 1BVBBIEERSO CBED N®14Q0824Ub|eﬂ8)23nd'%’dﬂ3@0419¥0and
%300%N6§Eglépﬂ'}&)e %? Thél'ﬁlg’erm-irr%mkedA’llygwer%‘ImkIH' tNé {\I%.rmirmgl)f FYFSI Rertfd ©
linked to the NFterm nus of Fc using eit H nge I'D NGO 60 &
79, Talblinge E@)l {SEDVIERO63& 7. SEle LP): INC308%!, (SELAP Noﬂébl 1g7, 1731))|ed9) CASSI"PFP, (HRABALFC,

198, TERTE GRS PRl alhtes R A e B Th g TR0 seg

I D NO ND4R® & 797 TableTIQBI [U\/I$9943 ($EQ 1IBAQUERCLES, TOMB 13010 3&queBROAIDS 30635, 29@@@4@.(1( SEQ
Ds13 1

P3P el eSyh T 288 ok T DR LI TR FORAITSC,

| i nker tisreqnirerat eositivd 3Gf the Feri nal Vk dAb were codon optim sed to rai se the

over al l fbpronectm'g‘g Ilpker(s)gqtgjg‘ﬁﬁaép ng%:ltgr%l I arllgl%‘éAkg re coaon Oﬁ)tImISF(?C?F FBISG {he overa,I

expreSS|on In rag rent

ol i gonmb&atimla:daasmétwnmx wuanepkobmge fal\ﬁa@@aeﬁre(sﬁﬁqnlnanik&ﬁua&cell?ﬁhs,
25DMS30036 (SEQ ID 137 & 179), DVs30037, (SEQ ID 138 & 180) and DVS30038

( SEQ | [agmentavapgqneryted B\éﬂgP%HCB”—OW%H%V f@E@”?ﬂ)‘”i%@M&”P?ﬂ EQ A& 47 - ( SEQ
| D344 D?ms%&és,(s@@%@%&%ﬁﬁ@sh&aﬂ@gc&Dll%@)& R0 rlaIRA304Ss RES 13Pelrke) & 181),

respectively. For clarification, the protein am no acid sequences renai ned
t he sar@éneﬁaﬂe)PMﬂfi@O‘BN&E%@déé&0157)\/@@/@9@%(&&!1 lD%E)%tazlr?ﬁl BM380045 ESEprie 4% $ABQf

2-85_'3/ 0%%8ggégéﬁ&%§§éyg%§'b‘ga r%sp%ppvevo':oe}%m Fc%h}% ttlt;'e &8{% f:jn(%go Lél(pé%%{]gncgp

remained the same only the DNA sequence was altered.

30 Example 36 — Expression of anti-VEGF Vh/Vk & Vk/Vk dAb-Fc-dAb molecules with modified linkers
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Expression plasm ds encoding the rel evant anti-VEG- dAb- Fc- dAb nol ecul es
(listed in SEQ I D NO 135, 137- 139 and 177, 179-181) were transiently

t ransf ectwo 20181041BK293 6E cel | s and expressed at 500ml PstaiPeoi2o64s8ndUCE
the anti body fragnent nol ecul es using the nethod described in Exanples 10
and 21. Expression 5levels of >30ng/L supernatant were routinely achieved.
Exanple 37 - Purification of of anti-VEG- Vh/Vk & Vk/Vk dAb- Fc-dAb

nol ecul es w t e finjity
pur 11 G BhPeRRC At pe ERver SSE e Ry U Ra L Bolprir
resi n i1a9 phiasphas- eSJbwfaffeeuraederﬁlatramem(eB&umElewarcyéDs a\nﬂ.SXp&‘.ﬂd}Hdt s@nbQBto of

filtered t: th tant/ af f d_gent|
at +ac PSVBITGRECCD Aero TR Tig oo oo ialnt R Pl B 2 e ¥

restn waslsaf J3omgd siperraebt Wae asufindifehigwgaer nat ant careful |y poured off. The
resin was re-suspended in renaining supernatant and poured into an enpty
drip colum and the supernatant was allowed to pass out of the colum. The
bound Ek£mbIEE7 WaGIfiveS h 6CbfdAti-NEGFVhI R VKAVK dAE FOJAHThbIeRILeE wth madiiedkrkeRuf f er s
to 15renove non-specifically bound inpurities followed by a | ow pH el ution.
Over 90% of bound product was recovered and the pH of the elution pool then

adj ust gfle §Ab-RHAB nfIck @és wile mimutpaﬁﬁemroaﬁhé eyttt ExaiRplé 86 2ok bepenaéd er
vvhgﬁhtlmathe pH was ad#ustedto 8 - Mol ecul ar

4.5, Exanpl e 3

ysi2Eingyredn yehpspbptg SpifpedRling et %j}“érﬁh"yas(‘@ﬁ’é)m 690”&%'@&7&@@%}% the vk/ vk
20dAD- KGpcitRaniaifiagire 88 mdwab rdiBdlichiiesl +hicBEBhight td NBwHHIRE b tBke dIddk. &Fdr Wilich
honogenei t% and % puri tééof the anti-VEG- dAb- Fc-dAb nol ecul es whi ch had
been pdief ééFsﬁé"’aélé'?&’Fi’ gitie Antha rpeenatant GResfdly goraed e d e (psiamas esegrended in
anal yt ire@dinind KiBerRatsrtUnd SIurdahiht0 BREMASEL BRN6IUPERY tRSuseSEdt RehIbReFY3ERLES 3,
13 & 24. The proteins were confirned to be >95%gﬂ)re 25t arget protein by
SDS- PAGEthaﬁ%IUVSEdhﬁPPW PESlustiYYes Wathe@rHIBPSPRPINFHiIop PR bRAYraleguRpes bUbRE AP e 39 -
Bi ngi NGeRbvednH-t eVE&éﬁy B&%Mﬁp&m\éﬂf&(&wmaﬁw BB, @5eHB% oybduld PR lved
i nkers to VEGIE) onparison to Vh and dAb- Fcs and Vk Fc-dAbs on
Bi acor @ecovesepig “Eﬁ H’TbeHljfe&F'P'i‘ PR theppdiystrsl ta pld B-> A& minatkes fpachiake it ecul es f or
VEGzl651eMY?§.sa@.€ﬁ S’fEJﬂm’ﬂf%ﬁ't.MXtté%fmﬁaQQd@téﬂchBﬁ'4%esonance (SPR) using a Biacore
T100 in a simlar manner to Exanples 25 & 34, but with mnor nodifications.
Protein A was immobilised on a G chip by primary am ne coupling and this

Surfac%x eidﬁﬁlﬂoﬁé&ﬁfﬂt\m i HE Exchﬂ%n@ﬂjohat\é H‘:H%I\FEGF R vi/vk
recomlﬂé_vmwﬁﬁnan source _—h_—r_M_t_Arwﬂouse romtransi en rans e:‘hLl on of
HERO93 dAbiFt-dAb mpleculesmitharodified linkersl yt e at 32nM to 0.03125nMin a 4 fold
dilution series. Al binding curves 35were double referenced with a buffer

injection (i.e. OhM and the data was fitted to 1:1 nodel inherent to the
T100. Rbgenlecuwr intesrivakontaendite anddeburiisdfrite O NABH .c-dRh eotegyieswedichdad bdead out

5015/ Py STl s E T A An LS VR B SecisbE e MPanaivialsve erctusion 1 o

t hei r cbhrome®poenidi (Bkf) Mdekcibetib BExanleyR, k3&024-7haprdtevis weilzofFzmpeodiode upEspure he

ovR30033 3 PLReh Bt YSe  BRE, Rlond GRS Ml % 1 0 The B acore and

had good on and off rates suggestl ng highly potent nol ecul es. Table 12A:

Bi ndi ng, of é’z{l L SQ[E SRR AL Ay CHiNDz Fyegnd
Fc- dAb l

conpar iangcd nmnstbv GﬁcEVKdNbGOskanﬂ kGaAhAH;mdAhfrevmth DM51576 and 10Avastin
and an exanple of this is shown in Table 12B. The data sets re-affirmthat
t he Vh/ Vk dAb- Fc- dAbs: DWVMS30022, DMS30036, DMS30037 and DMS30038 | ook

si B30I arThé bingind Gty ot the AvRGHGF MA R Rdd Abimadle ctile efoMKEGF, s MiasdiAterrhige AU EMB BAE3eh | S

|1 t f off E- 04 T B
D henoh s el St Seste TR 2 S Toreas Bl eleses Eadrat whom e ey
contr a%otélﬂf‘ﬁﬁé&m&cﬂblhgﬁt&h@ldbﬁbbmﬂ?ﬁbidﬁtﬂéh@ﬂghg atﬁdthEG%ci)Wﬁbdhé’i@sdﬂﬁo&aMieCh
is seen in ese resu S Su S a e | aACOor e an e.a ver i
|t or mitd Pe RS Ryt mHEm e o) ST B i FARET RV esten

nol eculHgg293vlIR Wt aVEGEnmtedﬂ NGEVITO g 05128418 inaf 4 fsgmud.tag s¢it. Wﬂ@y\dlﬂ@gﬂves
0036, DMS30037 and nd can he used t | stingujs
DM? culeke $hle refegreet ish i)B‘ﬂfg*ﬁt’”eé‘i‘f’d‘ (b%gn'\“)eaé‘gt*ﬁc?ﬁ*ér’ﬂas it‘ﬁ’o*i"ﬁd qdf'é“heéegj‘m

DN53003I46 T100. Regeneration was carried out using 50mM NaOH. The run was carried out at 37°C, using HBS-EP as

the running buffer.
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20 Table 12B: Binding of anti-VEG- dAb- Fc-dAb nol ecul es nol ecules to
VEGF165 and conparison to DVMB1576 and Avastin. WO

2013/ 014206RCI/EHPD8 12/ 064632 Exanpl e 40 - VEGF R2 ReeeptEreoiBionsdng Assay
of anti-VEG- Vh/Vk & Vk/Vk dAb-Fc-dAb nol ecul es with nodified |inkers
conpared to nost potent Vh dAb-Fc and Avastin. 5The potencies of sone of

t he antthe ¥kdfe- a\o(hwlem@s\ﬂ(e’ré/&mqu@d Eﬁthduﬁtbrwmdoetnug dsFewidb BndkdiabiFeshd VinnlkeiFs wer e

%?Lyze oIec%Ies n1e O%/Frlls sh0\1yré|n kg?e })22[ I on gfd% pqu)\ﬂgdA%stE%bsn%l}ﬂggogyanf%g%gand

wer e CQﬂ%&ﬂﬁdﬂM@péﬁﬁmb%ud%@xﬁdwm@WB3&Q@&o&mddB&M@Gdzmmﬁbﬁ@ﬁyﬁﬁmwﬂyghﬁh@
data is shomq p Tabl es 13A and 13B. Fromthe data in Table 13A all the
t est ed PARBLEYSYAD nol ecul es: DVB30022, DMS30023, DMS30034, DMS30036 and
DMS30037 appeared to be nore potent by 10Iomer EC50 val ues than DNBBOOBO

o vIRHEEHA B B Y e e AR SRS PP BT RSA P AT B ARy frales o 2
nol eculve6F,;;n the assay with Ayastln DMS30022 and DMS30030 ach|eV|ng >94%
maxi mal inhibition and DM530023, DVB30034, DMB30036 evi ng
78-84% maxi mal jphidbition, (datainos shown) ASElnT hei
conparing

sunmary, \
| ower EC50

Bevaci zumab (%Mﬁé%MQQ Tableg;§§+mégaln .V anig |||ty i n
e bi ed by the no a8 . s

t he maxi mal. ‘ ‘ ssay
with Avasti on and

DVB30038 achi eisng i me.49erhébiti onp b t atlof the range  Tabl e
13A  ECS0 Haal e 2 r ki e ol o :
Bevaci zumab
EC50 cal cul .
2013/ 014208
DVB30036 (
(CR290911)

Further Biacore data sets were obtained comparing the most potent looking dAb-Fc-dAbs with DMS1576 and
10 Avastin and an example of this is shown in Table 12B. The data sets re-affirm that the Vh/Vk dAb-Fc-dAbs:

DMS30022, DMS30036, DMS30037 and DMS30038 look similar in potency to Avastin and that the Vk / Vk

dAb-Fc-dAb DMS30034 is overall less potent, (in terms of off-rate Kd s-1 1.04E-04, see Table 12B), though an

improvement over DMS1576 in overall KD, (see Table 12B).

15 In contrast to Example 25 the dAb-Fc-dAb molecule to VEGF binding data which is seen in these results
suggests that the Biacore can be a very informative assay format for analysing the bivalent anti-VEGF dAb-Fc-
dAb molecules, when both VEGF binding sites are of similar potency (eg. DMS30036, DMS30037 and
DMS30038), and can be used to distinguish from molecules that have one potent and one less potent binding
site, eg DMS30034.

20
Table 12B: Binding of anti-VEGF dAb-Fc-dAb molecules molecules to VEGF,4; and comparison to DMS1576

and Avastin.
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3. 86E- 0937 4. 04E-09 3.23E-09 4.93E-0952 Table 13B: EC50 val ues of
anti - VEGF dAb- Fc- dAbs: DMS30022 and DMS30038 conpared to DMS30030 and
Bevaci zurwsib 20vueg$108n) i n VEGFR2 Recept or Bi ndi ng Assay. PET@PeMme/064682 i ng and
EC50 cal cul ati ons were perfornmed using G aphPad Prism VEG- R2 RBA EC50
EC50 (pM Avast n 2.9E-07 1933 DMS30022 (CR290914 4. 67E-09 DMS30038
(CR2911" ' olo (M e 41 -
Human Unbi
inhibitio
nmodi fi ed , : . he dAb- le 2 nmodi fi ed
| i nkers: )36 { ‘ ‘
DVB30034) rol i f&F IrBH "UnbI'E5 cal ndbithel i al
cells wer e ' ecl ( ;

nmol ecul e

Example 40 — VEGF R2 Receptor Binding Assay of anti-VEGF Vh/Vk & Vk/Vk dAb-Fc-dAb molecules with

modified linkers compared to most potent Vh dAb-Fc and Avastin.

5 The potencies of some of the anti-VEGF Vh/Vk & Vk/Vk dAb-Fc-dAb molecules with modified linkers were
analysed in the VEGF receptor 2, (R2), binding assay using the modified method, i.e. with no pre-incubation,
described in Examples 7, 17 & 26 and were compared to the Vh dAb-Fc, DMS30030 and Bevacizumab
(Avastin). The data is shown in Tables 13A and 13B. From the data in Table 13A all the tested dAb-Fc-dAb
molecules: DMS30022, DMS30023, DMS30034, DMS30036 and DMS30037 appeared to be more potent by

10 lower EC50 values than DMS30030 and considerably more potent than Bevacizumab (Avastin). However,
there was some variability in the maximal percentage inhibition achived by the molecules in the assay with
Avastin, DMS30022 and DMS30030 achieving >94% maximal inhibition and DMS30023, DMS30034,
DMS30036 and DMS30037 achieving 78-84% maximal inhibition, (data not shown)

15 Further data was generated comparing the dAb-Fc-dAbs: DMS30022 and DMS30038 with the Vh dAb-Fc,
DMS30030 and Bevacizumab (Avastin) and this is shown in Table 13B.

In summary, DMS30022 and DMS30038 appeared to be comparable and more potent by lower EC50 values

than DMS30030 and considerably more potent than Bevacizumab (Avastin), Table 13B. Again, there was
20 some variability in the maximal percentage inhibition achived by the molecules in the assay with Avastin,

DMS30022 and DMS30030 achieving >95% maximal inhibition and DMS30038 achieving 91% maximal

inhibition, (data not shown).
Table 13A: ECs values of anti-VEGF dAb-Fc-dAbs compared to DMS30030 and Bevacizumab (Avastin) in

25 VEGFR2 Receptor Binding Assay.

Curve fitting and ECsg calculations were performed using GraphPad Prism.
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15(Avastin) using the nethod described in Exanples 8 & 18 & 27 with the
follow ng deviations (i) rather than |l eaving the outer wells free of cells,
t he whol ewB@o1saiih20pl at e was used and (ii) the data was aoalppe@Ed/owsBNg

G aphPad Prismusing a Signodial curve fit, variable slope cf a non-Ilinear
regression (variable slope). The test conpounds were independently assessed

on individual plates agaprsairidre conparat or @@mecul &soBevaci zunab
(Avastin); the assay was carried out on at | iSepar at e occasi ons,
with a total data set per 20rm| ecul c of —Bev éﬁp;é_%ga ‘k}&}%’flsti n): 20;
DMS30030: 8; DMs30036: pé"aﬁ VE30022: - 4;--DVB30037 %w—OOZ& 4; DMS30023:
4: DMB30034: 4 (data n&”%ﬂ%ﬁ‘nmﬂ} f ocus \féé@ﬁ%on an@l ysing both the

degree of maxi mum i nhi 1110530364 L1138 T el at
generated by certai n nuesisbegiaempey ed to

Ve&BECS0 val Bes in the assay
tatmgt-pof Bevaci zumab (Avastin).

25The data was anal yse:bm%& (ehABbfad Prismdisippg a Signodial curve fit,
varisble iope cf 2 norul g kaghayer o0 (VLA e sl gpe), navidual
2013/ 014208PCT/ EP2012/ %M@@%Wﬂf@%u ng. 93688 deci®ed to introduce

constraints for the curve where a plateau was not observed at the | ower
concentration. This constraint would be equal to the nean of the points at
t he | ovlekle 138 ReeYaluea pf anti:-VEGR d/Ab-TebprddMP30027 andPMEI003B conpptsd ihVIFIO03Q 3nd

m ni rrurgemﬁr,gmgwsah Qﬁgﬁ‘z RQLptoPHl d,wﬁss&ur ve fit and paranmeters were
automati cal 'y update ased upon this criteria selection. Estimtes of the
curve maxi ma 5and the standard error were anal ysed using a wei ghted m xed
nodel or)2, [SE]2, as a

wei ght ?:Hg’u%gaﬁ% 3@%@&% Tﬁégtggéc}%{%éd L\(/sg%l%g%ﬁ |tpﬁ£rﬁet ween pl ates and days
usi ng random effects terneeciHFsomma hi s analpsps, tehsy predi cted nmeans were
estimated and conpari sons were nmade back as%,m(:ontrol) (Tabl e 14A).
The sane analysis was th g\wpgrror med on 40010 ié&? e for the I1C50, and
the results back transforngd. Fromthis 5 tes of the geonetric nmeans
were generated and conpar PUSHR024 (7091 to Afastin in the formof a
ratio to Avastin (control PME3GE38 GREHELD woul % ndi cate a 50% dr op
from Avastin (Tabl e 14B). oWabioeo 4A71RLe geone®ri ¢ nmeans of maxi mum

t

il

dm Creenk

percentage inhibition of anti-VEG dAb-Fc-dAbs wth 95% confi dence

intervals (C) conpared to DMS30026, DVMS30030 and Bevaci zumab (Avasti n)
t he HUMRIMmAS SYHun3h @dibilic8 ¥ eilveAdbihdiiaice

Vi) PRdlifdrbdidnQisalp

in
ibi8éd Wi shti-Jegper

959 C
70.18202h

Upp

er 9?% d

4nolecules containing modified

linkers

Avastin 73.5423 68, 5130 /8. 5717 DVb30022 80. 3745

The abilities of the dAb-Fc-dAb molecules with modified linkers: Vh-Vk (DMS30022, DMS30036, DMS30037)

and Vk-Vk (DMS30023, DMS30034), to suppress proliferation of human umbilical vein endothelial cells were

compared to the Vh dAb-Fc molecule (DMS30030), the Vk Fc-dAb molecule (DMS30026) and Bevacizumab

15

(Avastin) using the method described in Examples 8 & 18 & 27 with the following deviations (i) rather than

leaving the outer wells free of cells, the whole 96 well plate was used and (ii) the data was analysed using

GraphPad Prism using a Sigmodial curve fit, variable slope cf a non-linear regression (variable slope). The test

compounds were independently assessed on individual plates against the comparator molecule,

Bevacizumab (Avastin); the assay was carried out on at least four separate occasions, with a total data set per

20

molecule of Bevacizumab (Avastin): 20; DMS30030: 8; DMS30036: 8; DMS30022: 4; DMS30037: 8;

DMS30026: 4; DMS30023: 4; DMS30034: 4 (data not shown). The focus was upon analysing both the degree

of maximum inhibition and the relative EC50 values in the assay generated by certain molecules compared to

that of Bevacizumab (Avastin).

25

The data was analysed using GraphPad Prism using a Sigmodial curve fit, variable slope cf a non-linear

regression (variable slope). Individual curve fits were fitted for each molecule and at each day. Due to some
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69. 7258 60. 3045 79. 1471 DMs30026 70.5232 59. 1251 81.9213 DWVS30030 64. 7441
57.5772 71.9110 DVBS30034 85.1436 73.9429 96. 3444 DVMB30036 79. 0377 73.2432
84. 8323 DNB20GA14208. 8069 72. 1446 83.4691 15 Fromthi s aoalppsig/omsBEcul es
DVS30022, DVS30034, DMS30036 and DMBS30037 seemto |ead to the nost maxi mal
inhibition in the HUVEC assay and al t hough they apparently out-perforned

t he Avasbrifittirgy iows detitiel to dvfoticbe n@etraint & vial cuoe @htrappltkat ves mevigerved artknce so
that there was

ower t%?. nsi\aig cioSt Lcall ¥| | 9%&' aéntea(r:'nlioi i ergn Cet tFur meAVoahSctritgtioqat a
not shlh CFRBIE e AGT coB P ety Restvia B peaR oHbE AT £t ek bR o VECE
dADb- Fc-pdabs wiahdnllP&léceo af toddather tha toiinda@h $a{ dhgtradedpatogdnd the OVESRQE6,
DNB30O%QragnggarsB\A?e\{g‘thng%QIyﬁJ'S\(Ya?'esdtIga?()d uinn %Eecritlé%/s%%cf%sns I:as¥ii“nates of the curve maxima
5 and the standard error were analysed using a weighted mixed model analysis of variance, using 1/ (standard
error)’, [SE]% as a weighting. The analysis adjusted for variability between plates and days using random
effects terms. From this analysis, the predicted means were estimated and comparisons were made back to
Avastin (control) (Table 14A). The same analysis was then performed on the log10 scale for the IC50, and the
results back transformed. From this, estimates of the geometric means were generated and comparisons

10 were made back to Avastin in the form of a ratio to Avastin (control) i.e. a ratio of 0.5 would indicate a 50%

drop from Avastin (Table 14B).

Table 14A: Predicted geometric means of maximum percentage inhibition of anti-VEGF dAb-Fc-dAbs with

95% confidence intervals (Cl) compared to DMS30026, DMS30030 and Bevacizumab (Avastin) in the HUVEC

Assay.
Predicted Means for Max % Inhibition
Lower Upper
mADb Estimate 95% ClI 95% CI
Avastin 73.5423 68.5130 78.5717
DMS30022 80.3745 70.6202 90.1287
DMS30023 69.7258 60.3045 79.1471
DMS30026 70.5232 59.1251 81.9213
DMS30030 64.7441 57.5772 71.9110
DMS30034 85.1436 73.9429 96.3444
DMS30036 79.0377 73.2432 84.8323
DMS30037 77.8069 72.1446 83.4691

15

From this analysis molecules DMS30022, DMS30034, DMS30036 and DMS30037 seem to lead to the most
maximal inhibition in the HUVEC assay and although they apparently out-performed the Avastin group, the
confidence interval overlapped the zero reference so that there was no statistically significant difference

from Avastin, data not shown (Table 14A).

20 Table 14B: Geometric means of 1C50 for anti-VEGF dAb-Fc-dAbs with 95% confidence intervals (Cl)
compared to DMS30026, DMS30030 and Bevacizumab (Avastin) in the HUVEC Assay.
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Predicted Means for IC50

Lower Upper
mADb Estimate 95% CI 95% ClI
Avastin 1.773E-9 1.504E-9 2.09E-9
DMS30022 9.03E-10 6.53E-10 1.25E-9
DMS30023 5 98E-10 4.27E-10 8.36E-10
DMS30026 1.675E-9 1.201E-9 2.336E-9
DMS30030 2.405E-9 1.82E-9 3.18E-9
DMS30034 1.216E-9 7.77E-10 1.902E-9
DMS30036 1.052E-9 8.4E-10 1.316E-9
DMS30037 8.04E-10 6.42E-10 1.007E-9

A similar analysis of the geometric means of the IC50 values with 95% confidence intervals, (Cl), showed that
the molecules DMS30022, DMS30023, DMS30036 and DMS30037 had statistically significantly lower IC50

values than Avastin, data not shown (Table 14B).

A separate set of data was generated from HUVEC assays in a similar format from a different operator. The
data focussed upon comparing the behaviour of two dAb-Fc-dAbs in the HUVEC assay: DMS30022 and
DMS30037 with that of Bevacizumab (Avastin) and was performed in quadruplicate. The data suggest that
both dAb-Fc-dAbs have very similar IC50 values and levels of maximal inhibition in the HUVEC assay and
appear more potent, though not statistically so in this particular data set, than Bevacizumab (Avastin), (data

not shown).,

Example 42 — Performance of anti-VEGF Vh/Vk & Vk/Vk dAb-Fc-dAb molecules with modified linkers in

VEGF induced blood-retinal breakdown: rabbit retinal leakage model

DMS30022, DMS30030, DMS30034, DMS30036 and DMS30037 were tested in a human VEGF165 (R&D
Systems), induced blood-retinal breakdown, (BRB), model in the rabbit eye and compared against

Bevacizumab (Avastin), and Kenacort (Tramcinalone) as described in Example 9.

The aim of this study and method were similar to those outlined for Example 9 above. The dosing and
injection schedule is shown in Table 15A.
All molecules were buffer exchanged into 50mM sodium acetate buffer pH5.5, 104mM NaCl, 0.02mM EDTA

following the method of Example 9 above.

One hundred and forty (140) HY79B pigmented rabbits were randomly divided into eleven (11) groups of

twelve (12) animals and one (1) group of eight animals, each group was sub-divided into 4 experimental sets

of 3 animals, bar the Kenacort treated group, (4 sets of 2 animals), (see Table 15A).
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Intravitreally injected VEGF induced a breakdown of the BRB, which was blocked by treatment with the

following compounds when un-masked: Bevacizumab (Avastin), at all three doses; DMS30030, (L and L/3

doses); DMS30022 (L/3 dose), DMS30034, (L/3 dose), DMS30036 (L dose), and DMS30037 (L and L/3 dose), 9

days post injection, with an efficacy similar to that of the marketed reference (Kenacort®). In the masked

15

study, an important retinal vascular leakage was noted in right induced eyes after treatment with Vehicle,

negative control, and DMS30036 at L/3 dose, although the classification was influenced by the presence of a

single significant outling data point, (data not shown). Note than one data point (rabbit 134) was excluded

from further analysis from the DMS30037 L/3 dosed group due to a abnormality scoring for fluorescence.

20

The raw data was subject to further statistical analysis: the masked groups corresponding to the same

molecule and dose were pooled and geometric mean values were determined with 95% confidence intervals
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are shown in Table 15B {ii). From the data analysis in Tables 15B (i) and (ii) the marketed corticoid reference

(Kenacort® retard) reduced the degree of VEGF induced retinal leakage by 80%), the three different doses of

Bevacizumab (Avastin), were effective by 71.4-76.4%, with no evidendce of a dose response, DMS30022 (L/3)

5 was effective by 74.6%, DMS30037 (L) by 74.2% and (L/3) by 67.4%; DMS30036 L/3 by 63.7%; DMS30034 L/3

by 59.5% and DMS 30030 (L) by 65.5% and L/3 by 70.5%. It was concluded that Vh/Vk dAb-Fc-dAbs such as

DMS30022 and DMS30037 were the most potent format in this model.

Table 15B: Inhibition of VEGF induced rabbit retinal leakage by DMS$30022, DMS30030, DMS30034,

10 DMS30036 and DMS30037 compared to Bevacizumab (Avastin) and Kenacort (Triamcinalone)

Analysis of log10 right values (RE) adjusted for log10 left eye values (LE), (excluding rabbit 134 opaque lens in

group 5: DMS30037 L/3)

(i) Geometric means
Geometric

grpno group mean lower upper
1 DMS30030 L/3 15070.42 10613.18 21399.57

2 AvastinL/3 14592.62 10277.06 20720.37

3 Avastin H 12332.94 8673.32 17536.69

4 DMS30036 L/3 18539.81 13041.82 26355.55

5 DMS30037 L/3 16602.99 11620.75 23721.32

6 Vehicle 51006.20 35920.69 72427 .12

7 DMS30022 L/3 12975.83 9135.26 18431.04

8 DMS30037 L 13159.70 9257.22 18707.31

9 AvastinL 12037.98 8470.04 17108.87

10 DMS30030 L 17586.48 12379.27 24984.06

11 DMS30034 L/3 20632.66 14441.37 29478.27

12 Kenacort 10205.21 6929.09 15030.31

15

(ii) Ratio to vehicle and percentage reduction.
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grpno  group ratio lower upper P value %reduction
1 DMS30030L/3 0.29546 0.20895 0.41779  <.0001 70.4537

2 AvastinL/3 0.28609 0.20235 0.40449  <.0001 71.3905

3 AvaslinH 0.24179 0.17060 0.34269  <.0001 75.8207

4 DMS30036 L/3 0.36348 0.25683 0.51442  <.0001 63.6519

5 DMS30037 L/3 0.32551 0.22839 0.46354 <0001 67.4491

7 DMS30022 L/3 0.25440 0.17990 0.35973  <.0001 74.5603

8 DMS30037 L 0.25800 0.18230 0.36514  <.0001 74.1998

9 AvastinL 0.23601 0.16665 0.33424  <.0001 76.3990

10 DMS30030 L 0.34479 0.24379 0.48763  <.0001 65.5209

11 DMS30034 L/3 0.40451 0.28368 0.57680  <.0001 59.5487

12 Kenacort 0.20008 0.13518 0.29612  <.0001 79.9922

Example 43 — Larger scale Purification of Vh/Vk dAb-Fc-dAb molecules from Chinese Hamster Ovary (CHO
cells

For example, DMS30037 was captured from clarified cell culture supernatant using affinity chromatography
and an automated FPLC purification system. Once loaded, the bound product was washed using a
combination of pH neutral aqueous buffers to remove non-specifically bound impurities followed by a low pH
elution from which over 90% of bound product was recovered. After storage at -40°C the elution pool was
thawed then adjusted to pH 3.6 for 30 minutes to achieve virus neutralisation after which time the pH was
adjusted to pH6.0. The pH adjusted pool was further purified on a second column whereby product was
loaded under non-product binding conditions that promote removal of process impurities. The purified
DMS30037 was then collected as a pool before 0.2um filtration and storage. Additionally, DMS30037 affinity
column eluates were pH adjusted to 7.5 in low salt buffer, filtered and then concentrated and diafiltered into
a suitable formulation buffer using a tangential flow filtration system. Recovered product was 0.2um sterile

filtered and stored.

Example 44 — Cloning of anti-VEGF Vh/Vk dAb-Fc-dAb molecules with modified C-termini

The Vh-Vk dAb-Fc-dAbs with modifications to the C-terminus of the Vk dAb : DMS30047-30054 (SEQ ID
NO:147-154 & 185-192, Table 19) were engineered by generating the variant Vk dAb sequences by PCR and
then by re-cloning into DMS30045 and DMS30046, respectively to generate the modified mammalian
expression vectors. From DMS30045: (i) the C-terminal arginine residue was removed to generate
DMS30047 (DMS30037-R), (ii) a C-terminal alanine was added to generate DMS30048, (DMS30037+A),
(iii) three C-terminal alanines were added to generate DMS30049, (DMS30037+AAA) and a C-terminal
threonine was added to generate DMS30050 (DMS30037+T). From DMS30046: (i) the C-terminal
arginine residue was removed to generate DMS30051 (DMS30038-R), (ii) a C-terminal alanine was

added to generate DMS30052, (DMS30038+A), (iii) three C-terminal alanines were added to generate
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DMS30053, (DMS30038+AAA) and a C-terminal threonine was added to generate DMS30054
(DMS30038+T).

Example 45 — Expression of anti-VEGF Vh/Vk dAb-Fc-dAb molecules with modified C-termini (DMS30047-

5 30054)

Expression plasmids encoding the relevant anti-VEGF dAb-Fc-dAb molecules (listed in SEQ ID NO:147-154,and
185-192, Table 19) were transiently transfected into HEK293 6E cells and expressed at 500ml scale to
produce the antibody fragment molecules using the method described in Examples 10, 21 and 36.

10 Expression levels of >30mg/L supernatant were routinely achieved.

Example 46 — Purification of anti-VEGF Vh/Vk dAb-Fc-dAb molecules with modified C-termini

The dAb-Fc-dAb molecules were affinity purified from the supernatants (Example 45), as described for

15  Example 37 above..

Example 47 — Molecular Analysis by Size-Exclusion Chromatography (SEC) of anti-VEGF Vh/Vk dAb-Fc-dAb

molecules with modified C-termini

The molecular integrity, homogeneity and % purity of the anti-VEGF dAb-Fc-dAb molecules which had been
20 purified as described in Example 46 were analysed by SDS-PAGE and analytical size-exclusion
chromatography (SEC) as described in Examples 3 & 13. The proteins were confirmed to be >95% pure target

protein by SDS-PAGE and SEC prior to further analysis in biology assays.

Example 48 — Binding of anti-VEGF Vh/Vk dAb-Fc-dAb molecules with modified C-termini
25 to VEGF on Biacore.

The binding affinity of certain anti-VEGF dAb-Fc-dAb molecules, {with small C-terminal modifications), for
VEGF,¢; was determined by Surface Plasmon resonance (SPR) using a Biacore T100 in a similar manner to
Examples 34 and 40, but with minor modifications. Protein A was immobilised on a C1 chip by primary amine

30 coupling and this surface was then used to capture the anti-VEGF constructs. Human recombinant VEGF s
(sourced ‘in house’ from transient transfection of HEK293 cells) was used as the analyte at 32nM to
0.03125nM in a 4 fold dilution series. All binding curves were double referenced with a buffer injection (i.e.
OnM) and the data was fitted to 1:1 model inherent to the T100. Regeneration was carried out using 50mM
NaOH. The run was carried out at 37°C, using HBS-EP as the running buffer. The data obtained is shown in

35 Tables 16A, 16B & 16C. From the data in Table 16A, the behaviour of DMS30037 and several variants
modified at the C-terminus: DMS30037+A (DMS30048), DMS30037+AAA (DMS30049), and DMS30037+T
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(DMS30050) seem comparable on Biacore and the C-terminal modifications do not appear to reduce potency

over parental.

A further data set is shown in Table 16B where the performance of both DMS30037 and DMS30038 were
compared with variants modified at the C-terminus: DMS30037-R, (labelled as +R (DMS30047), DMS30037+T
(DMS30050) and DMS30038-R, (labelled as +R (DMS30051) and Bevacizumab (Avastin) in the Biacore. In this
data set again the behaviour of all the molecules seems comparable on Biacore and the C-terminal
modifications do not appear to reduce potency over parental. Meaningful data could not be captured other
than to view the curve for Avastin. A further data set is displayed in Table 16C where the molecules
DMS30037 and DMS30038 were compared with variants modified at the C-terminus: DMS30037-R,
(DMS30047), DMS30037+T (DMS30050), DMS30038-R, (DMS30051) and DMS30038+T (DMS30054) and
Bevacizumab (Avastin). Again the behaviour of all the dAb-Fc-dAb molecules seem comparable on Biacore
and the C-terminal modifications do not appear to reduce potency over parental. In this data set, see Table

16C, the Bevacizumab (Avastin) data could not be properly measured due to the off-rate being too tight.

Table 16A: Binding of the anti-VEGF dAb-Fc-dAb molecule: DMS30037 with C-terminal modifications to
VEGF,¢ and comparison to DMS30037.

DMS30037+1 B.03E+06 421605  5.24E-12

Table 16B: Binding of the anti-VEGF dAb-Fc-dAb molecules: DMS$30037 and DMS30038 with C-terminal

modifications to VEGF,g; and comparison to parental dAb-Fc-dAb and Bevacizumab( Avastin).

4.22E-1;
3.94E-12

4.64E-12

avastin 8.39FE+05 Out of range Out of range

Table 16C: Binding of the anti-VEGF dAb-Fc-dAb molecules: DMS$30037 and DMS30038 with C-terminal

modifications to VEGF,g; and comparison to parental dAb-Fc-dAb and Bevacizumab( Avastin).
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Example 49 — VEGF R2 Receptor Binding Assay of anti-VEGF Vh/Vk dAb-Fc-dAb molecules with modified C-

termini

The potencies of anti-VEGF_Vh/Vk dAb-Fc-dAb molecules based upon DMS30037 and DMS30038, but with C-
terminal modifications, were compared both to the wild type molecule and Bevacizumab (Avastin), in the
VEGF receptor 2, (R2), binding assay using the modified method, i.e. with no pre-incubation, described in
Examples 7, 17 & 26 & 40. The data is shown in Table 17A, all the tested dAb-Fc-dAb molecules: DMS30037,
10 DMS30037+T (DMS30050), DMS30037-R (DMS30047), DMS30038, DMS30038-R (DMS30051), appeared to be
of comparable potency and considerably more potent than Bevacizumab (Avastin), Table 17A. There was
little variation in the maximal percentage inhibition achived by the molecules in the assay with all molecules

achieving >93-98% maximal inhibition, (data not shown).

15 Further data was generated comparing the dAb-Fc-dAbs: DMS30038, DMS30038+T, (DMS30050) and
DMS30038-R, (DMS30051) with Bevacizumab (Avastin), in the same assay format, the data is displayed in
Table 17B. From the data DMS30038 and its C-terminal variants, (Table 17B), have similar potencies judged
by EC50 values in the RBA assay and appear to be considerably more potent than Bevacizumab (Avastin) by
this criteria. There was little variation in the maximal percentage inhibition achieved by the molecules in the

20 assay with all molecules achieving >94% maximal inhibition, {(data not shown)

Table 17A: ECsq values of anti-VEGF dAb-Fc-dAbs with C-terminal modifications compared to Bevacizumab
(Avastin) in VEGFR2 Receptor Binding Assay.

25 Curve fitting and ECs, calculations were performed using GraphPad Prism.
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VEGE B2 RBA ECE0 ECS0
(g/mi)  (pM)
Avastin 3407 2266
DMIE30038 5.28E-09 50
DMS30038 4T &31E-09 41
DMS30038-R 4.53E.09 43

Example 49 - Human Umbilical Vein Endothelial Cell (HUVEC) Proliferation assay: Inhibition with anti-VEGF

10 Vh/Vk dAb-Fc-dAb molecules containing C-terminal modifications.

The abilities of dAb-Fc-dAb molecules based upon DMS30037 and DMS30038 but with C-terminal
modifications: DMS30037-R (DMS30047) & DMS30037+T (DMS30050) , DMS30038-R (DMS30051) &
DMS30038+T (DMS30054) to suppress proliferation of human umbilical vein endothelial cells were

15 compared to Bevacizumab (Avastin) using the method described in Examples 8, 18, 27 & 41 with the
following deviations (i) rather than leaving the outer wells free of cells, the whole 96 well plate was used and
(ii) the data was analysed using GraphPad Prism using a Sigmodial curve fit, variable slope cf a non-linear
regression (variable slope). The test compounds were independently assessed on individual plates against
the comparator molecule, Bevacizumab (Avastin); the assay was carried out on at least three separate

20 occasions, with a total data set per molecule of Bevacizumab (Avastin): 15; DMS30037: 7; DMS30038: 8;
DMS30037-R (DMS30047): 3; DMS30037+T (DMS30050): 4, DMS30038-R (DMS30051): 4 & DMS30038+T
(DMS30054): 4, (data not shown). The focus was upon analysing both the degree of maximum inhibition and
the relative EC50 values in the assay generated by certain molecules compared to that of Bevacizumab
(Avastin).

25
The data was analysed using GraphPad Prism using a Sigmodial curve fit, variable slope cf a non-linear

regression (variable slope). Individual curve fits were fitted for each molecule and at each day. Due to some
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12975. 83 WO2613A3408431. 04 8 DMS30037 L 13159. 70 9257. 22 PCE/HPZ013/D64532

10

15

20

poor fitting, it was decided to introduce constraints for the curve where a plateau was not observed at the
lower concentration. One plate was excluded from the analysis due to poor curve fitting despite constraints.
This constraint would be equal to the mean of the points at the lowest concentration. Data was manually
selected as to whether the minimum was constrained or not, and the curve fit and parameters were
automatically updated based upon this criteria selection. Estimates of the curve maxima and the standard
error were analysed using a weighted mixed model analysis of variance, using 1/ (standard error)?, [SE%, as a
weighting. The analysis adjusted for variability between plates and days using random effects terms. From
this analysis, the predicted means were estimated and comparisons were made back to Bevacizumab
(Avastin,control) (See Table 18A). The same analysis was then performed on the log10 scale for the IC50, and
the results back transformed. From this, estimates of the geometric means were generated and comparisons
were made back to Bevacizumab (Avastin) in the form of a ratio to Bevacizumab (Avastin control) i.e. a ratio

of 0.5 would indicate a 50% drop from Bevacizumab, (Avastin, seeTable 18B).

Table 18A: Predicted geometric means of maximum percentage inhibition of C-terminally modified anti-
VEGF dAb-Fc-dAbs with 95% confidence intervals (Cl) compared to parental and Bevacizumab (Avastin) in
the HUVEC Assay.

Predicted Means for Max % Inhibition

Lower Upper
mAb Estimate 95% ClI 95% CI
Avastin 71.0316 61.6741 80.3891
DMS30037 85.4759 74.9164 96.0354

DMS30037+T 89.9852 78.2698 101.70
DMS30037-R 82.2693 69.9929 94.5457
DMS30038 73.5602 63.7180 83.4023
DMS30038+T 79.0343 67.1904 90.8782
DMS30038-R 77.6519 65.5487 89.7550

From this analysis, molecules DMS30037, DMS30037+T and DMS30037-R seem to lead to the most maximal
inhibition in the HUVEC assay and they out-performed the Avastin group, the confidence interval did not
overlap the zero reference so the data was statistically significant from that of Avastin, data not shown (see

Table 18A).

Table 18B: Geometric means of IC50 for C-terminally modified anti-VEGF dAb-Fc-dAbs with 95% confidence

intervals (Cl) compared to parental and Bevacizumab (Avastin) in the HUVEC Assay.
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Avastin L 12037.98 8470.04 17108.87 10 DMS30030 L 17586.48 12379. 27
24984. 06 11 DVS30034 L/ 3 20632.66 14441.37 29478.27 12 Kenacort 10205.21
6929. 09 MS0O201331M42085 (ii)Ratio to vehicle and percent ageCrTarae2iooss2 WO
2013/ 014208 PCT/ EP2012/ 064632 gr pno group

Geometric Means for IC50

Lower Upper
mADb Estimate 95% CI 95% CI
Avastin 3.829E-9 3.119E-9 4.7E-9
DMS30037 1.903E-9 1.473E-9 2.46E-9

DMS30037+T 2.332E-9 1.758E-9 3.092E-9
DMS30037-R 7.365E-9 2.06E-10 2.639E-7
DMS30038 2.163E-9 1.723E-9 2.715E-9
DMS30038+T 2.649E-9 1.877E-9 3.738E-9
DMS30038-R 2.234E-9 1.699E-9 2.936E-9

A similar analysis of the geometric means of the IC50 values with 95% confidence intervals, (Cl), showed that
almost all the dAb-Fc-dAb molecules DMS30037, DMS30037+T, DMS30038, DMS30038+T and DMS30038-R
had statistically significantly lower IC50 values than Bevacizumab (Avastin), data not shown (see Table 18B).

5 The data set from DMS30037-R was highly variable with a low n number (3).

Overall the data suggest that C-terminal modifications to both dAb-Fc-dAbs: DMS30037 & DMS30038 have
very similar IC50 values and levels of maximal inhibition in the HUVEC assay to parental molecules and
appear more potent, than Bevacizumab (Avastin), both interms of maximal percentage inhibition and lower
IC50, ( see Tables 18A and 18B).

10
Example 50: Cross-reactivity of Vh dAb-Fc (DMS1529) and Vk Fc-dAb (DMS30000) to murine VEGF¢,

A MSD, (MesoScale Discovery), high bind 96 well plate (MSD L11XB-3) was coated with 1 or 2ug/mL
MVEGF g4 (R&D 493-MV/CF) (25uL/well), sealed and incubated overnight at 4°C. Next day the MSD plate was
15 washed 3x300uL/well with Tris wash buffer and blocked with 3% BSA in PBS (250ul/well) and incubated
shaking (750 RPM) at room temperature for 1 hour. The MSD plate was washed again before the addition of
the DMS1529, DMS30000 or mVEGF R2 Fc (R&D 443-KD/CF) standard curves (25ul/well) and incubated
shaking (750 RPM) at room temperature for 2 hours. The standards were diluted using 0.1% BSA in PBS. The
MSD plate was washed again before the addition of the detection reagent (25uL/well, in-house sulfo-TAG
20 labelled goat anti-human IgG, Fc specific — Sigma 12136) at 1pug/mLin 1% BSA in PBS and incubated shaking
(750 RPM) at room temperature for 1 hour. Prior to measuring the electrochemical luminescence in a MSD
Sector Imager 6000, the MSD plate was washed again and 150ul/well of 2x Read Buffer T (MSD R92TC-1) was
added. Excel was used for data analysis and graph plotting.
An example data set is shown in Figure 4 where the MSD signal is plotted against antibody concentration for
25 DMS1529, DMS3000 and a mouse VEGF R2 Fc control protein.
There is clear binding of all 3 proteins to mouse VEGF¢4 in a concentration dependent manner indicating that

the dAbs cross-react with mouse VEGF,.

73



ratio | ower upper

P val ue % eduction 1 DVMS30030 L13 0.29546 0.20895 0.41779

<. 0001 70.4537 2 Avastin L/3 0.28609 0.20235 0.40449 <.0001 71.3905 3
0. 24179 OWO2060162084269 <. 0001 75.8207 4 DMS30036 U3 0. B634P201206688
0. 51442 <.0001 63.6519 5 DMS30037 U3

Table 19 : DNA and Amino Acid Sequence ID table

Amino Acid
DNA Sequence
Molecule ID Molecule Description Sequence
SEQ ID No.
SEQ ID No.
Vh dAb-Fc Sequences
DMS1529 1 29
Also see Fig 52Cin | Also see Fig 52A
DOM15-26-593-Fc dAb-Fc WO02008/149150/ | in
A2. W02008/149150
/A2.SEQ ID1
DMS1576 DOM15-26-597-Fc dAb-Fc 2 30
Vk dAb-Fc and Fc-dAb
Sequences
DMS30000 C-terminal Fc fusion of K-044-085 3 31
dAb (GS(TVAAPSGS)x3 Linker) Fc-dAb
DMS30001 C-terminal Fc fusion of K-044-232 4 32
dAb (GS(TVAAPSGS)x3 Linker) Fc-dAb
DMS30002 C-terminal Fc fusion of K-044-236 5 33
dAb (GS(TVAAPSGS)x3 Linker) Fc-dAb
DMS30003 C-terminal Fc fusion of K-044-251 6 34
dAb (GS(TVAAPSGS)x3 Linker) Fc-dAb
DMS30004 C-terminal Fc fusion of K-044-255 7 35
dAb (GS(TVAAPSGS)x3 Linker) Fc-dAb
DMS30005 N-terminal Fc fusion of K-044-251 8 36
dAb (AAAS Linker) dAb-Fc
DMS30006 N-terminal Fc fusion of K-044-255 9 37
dAb (AAAS Linker) dAb-Fc
DMS30013 C-terminal Fc fusion of K -044-085 16 44
dAb (Albumin Domain 3 Linker) Fc-
dAb
DMS30014 C-terminal Fc fusion of K -044-085 17 45
dAb (Albumin Domain 3 Linker) Fc-
dAb
DMS30015 C-terminal Fc fusion of K -044-251 18 46
dAb (Albumin Domain 3 Linker) Fc-
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7 DMS30022 U3 0. 25440 0.17990 0. 35973 <.0001 74.5603 8 DMS30037 L 0. 25800
0. 18230 0. 36514 <.0001 74.1998 9 Avastin L 0.23601 0.16665 0.33424 <.0001
76. 3990 MWODWSANERS L 0.34479 0.24379 0.48763 <.0001 65PEZ(P2012/064632

dAb

DMS30016 C-terminal Fc fusion of K -044-251 19 47
dAb (Albumin Domain 3 Linker) Fc-
dAb

DMS30017 N-terminal Fc fusion of K-044-085 20 48
dAb (TVAAPS Linker) dAb-Fc

DMS30018 N-terminal Fc fusion of K-044-232 21 49
dAb (TVAAPS Linker) dAb-Fc

DMS30019 N-terminal Fc fusion of K-044-236 22 50
dAb (TVAAPS Linker) dAb-Fc

DMS30020 N-terminal Fc fusion of K-044-251 23 51
dAb (TVAAPS Linker) dAb-Fc

DMS30021 N-terminal Fc fusion of K-044-255 24 52
dAb (TVAAPS Linker) dAb-Fc

Vh-Vk and Vk-Vk DAb-Fc-

dAb Sequences

DMS30007 DOM15-26-597-AS Linker-Fc- 10 38
Albumin Domain 3 Linker-DT02-K-
044-085 Vh-Vk DAb-Fc-dAb

DMS30008 DOM15-26-597-AS Linker-Fc- 11 39
Albumin Domain 3 Linker-DT02-K-
044-251 Vh-Vk DAb-Fc-dAb

DMS30009 DT02-K-044-085-AS Linker-Fc- 12 40
Albumin Domain 3 Linker-DT02-K-
044-085 Vk-Vk DAb-Fc-dAb

DMS30010 DT02-K-044-085-AAAS Linker-Fc- 13 41
Albumin Domain 3 Linker-DT02-K-
044-085 Vk-Vk DAb-Fc-dAb

DMS30011 DT02-K-044-251-AS Linker-Fc- 14 42
Albumin Domain 3 Linker-DT02-K-
044-251 Vk-Vk DAb-Fc-dAb

DMS30012 DT02-K-044-251-AAAS Linker-Fc- 15 43
Albumin Domain 3 Linker-DT02-K-
044-251 Vk-Vk DAb-Fc-dAb

DMS30022 DOM15-26-597-AS Linker-Fc- 25 53
GS(TVAAPSGS)x3 Linker-DT02-K-044-
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11 DMS30034 U3 0.40451 0.28368 0.57680 <.0001 59.5487 12 Kenacort 0.20008

0. 13518 0.29612 <.0001 79.9922 Exanple 43 -

Lar ger

Vh/ Vk dAbwBcethAb4298| ecul es from Chi nese Hanster Ovary (GHDEPe@RI0s4632 For

exanpl e,

DMVBS30037 was captured fromclarified cell

cul ture supernat ant

using affinity chromatography and an automated FPLC purification system

scale Purification of

Once | paded, the bound pmasd,the)tkmaﬁ washed usi ng a conbi nati on of pH neutral
aqueou huffers to tenp on i“""' & y—bourdtrpuritiesfol-Howedby a
| ow pH RME9%H £ r om whi ﬁmg:/k Qgg/lﬂgge %&Hﬁ'ﬁf“ﬁ?’o Ct was recovared. Aftel
storage at -40C the el utd;s(mppest)mmkel@Tbjmmad then adjusted to pH 3.6 for
30 mnutes to achieve v (s, N n | atlon after which tine|the pH was
adjusted to pH6. 0. The p?—% é@j was further purified on a second
col um| phasgoelby product V\amzlkqadeds msa;tqmrmp product bi ndi ng|eenditions that
pronote renoval of process in’gurl es. ﬁ uriffi ed DMS30037 was then
collected as a pool bef pPENGA ?L%Pﬁsfiinketriba?% 5R*and storage. Additionally,
DMB300B7 affinity col umoghuatikeanvresas pH adj ustijed to 7.5 in|low salt
buf f er filtered and then concentrated and diafliltered intol15a suitable
f or nul aPM&IWOBUf f er usi ngPE2tKHGEORT-Fafc (FHB%W fi1t/r&ti on syst em®®Recover ed
product was 0.211m st er| ggnfdabi@sedinfidroiRopd. Exanple 44 4 C oning of
anti-VEGF Vh/ Vk dAb- Fc-dAb nol ecul es with nodifjied Cterm nii 20The Vh-Vk
dAb- Fct dAbs wi th nodi fi c@85Von& DABFEMY C-termi nus of the Vk dAb :
DVB3004 a3 SetedceEQ D NO 147-154"& 185-192, Table 19) were|engi neered by
generaping the variant Mk dAb sequences by PCR|and then by re-claoning into
DVS30045AA8rinke530046, r@é?)'@mai%ﬂy to generat e *Fhe nodi fi ed 7Aramal i an
expr esspomgeCctors. From R34 . (T) the CGterggimat _arginigg residue was
renmoved to generate DVS30047 DIV530037 R, (ii)l a Ctermnal alanine was
added | BvAgeninkat e DIVB3OOM8e,rm(®\I!B$éJO37+A) 25(i i i59 three C-teffi nal al ani nes
wer e agdged-—t ner-ate BYyS30049; VE30037+AAA) gnd—a Ctermigat—threoni ne
was adden®y 6o Herer ate D 5%‘&‘3@%530037”) Fr St DVB30046: | (1) t he
C-t er m Hiage la@gunkeme res Nmenmamerrmved to gener6ate DIVBSOOSJ 80 DV530038- R)
(l | ) a C- rOneCEn lsngn (J.I G.III Ilﬁtermmaﬂ_mllzcu L U yCIICI (J.L NVBBOOSZ, \ LJIéi)QOO?)STI'\} y
(rii) Feihal al SAIMEY e e added to generate WO
2013/omaeaaeﬂzﬁmeaz/oamammaom ( DVB3003&8AAA) and a @t erm nal
t hr eonfpe-was—addedto—generate DMS30054(DBVMS30038+T)-

{(GS(TVAAPSGS)x3)) C-terminal Linker \ 66’ 85

Linker

Fibronectin x3 Linker C-terminal Linker 67 86

Fibronectin x4 Linker C-terminal Linker 68 87

Albumin Domain 1 Linker | C-terminal Linker 69 88

Albumin Domain 2 Linker | C-terminal Linker 70 89

Albumin Domain 3 Linker | C-terminal Linker 71 0

Truncated Albumin C-terminal Linker 72 91

Domain3 Linker; Alb Dom

3 -TFHAD

Gly4Ser 3x Linker C-terminal Linker 73 92

Gly4Ser 4x Linker C-terminal Linker 74 93

Helical Linker C-terminal Linker 75 94

dAb Sequences

DOM15-26-593 95 103

DOM15-26-597 96 104

DT02-K-044-085 97 105

DT02-K-044-232 98 106
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5.3714::-. i DMS30037+T :3E+06 4.21E-1! , 5.24E-1_ 20Tabl e 16B: Bi nding of
t he anti-VEGF dAb- Fc- dAb nol ecul es: DVMS30037 and DVS30038 with C-term nal
nodi f i catwone13wm4MEG-165 and conpari son to parental dAbPETAGAN2AME32

Bevaci zumab( Avastin). Ligand Ka (M1s-1) Kd (s-1) KD (M DWMs30037 1.04E+07
4. 39E-05 4. 22E-12 DVB30037+R 1. 07E+07 4. 22E-05 3. 94E-12 DWVS30037+T 1. 10E+07
4. 27E- D%h daBBeqi2néS530038 1. 03E+07 4. 79E-05 4. 64E- 12

N-terminal Fc fusion of DOM15-26- | 132 155
DMS30030 597 dAb ((TGLDSP)x3)

N-terminal Fc fusion of DOM15-26- 156
DMS30031 597 dAb ((TGLDSP)x4)

N-terminal Fc fusion of DOM15-26- | 133 157

597 dAb ((TGLDSP)x3 T113P
DMS30032 mutation Fc)

N-terminal Fc fusion of DOM15-26- | 134 158
597 dAb ((TGLDSP)x4 T113P

DMS30033 mutation Fc)

N-terminal Fc fusion of DOM15-26- 159
DMS30042 597 dAb (IgG1 Hinge)

N-terminal Fc fusion of 15-26-597 160

dAb (IgG3 Hinge)
N597 1gG3

N597 TVAAPS N-terminal Fc fusion of 15-26-597 161
dAb (TVAAPS)

Vk dAb-Fc and Fc-dAb

Sequences

C-terminal Fc fusion of K-044-085 162
DMS30026 dAb ((TGLDSP)x4)

C-terminal Fc fusion of K-044-085 163
DMS30027 dAb (Helical Linker)

N-terminal Fc fusion of K-044-085 164
DMS30028 dAb (IgG1 Hinge)

N-terminal Fc fusion of K-044-085 165
DMS30029 dAb (ASTHP linker)

N-terminal Fc fusion of K-044-085 166
NO85 fib x4 dAb ((TGLDSP)x4)

N-terminal Fc fusion of K-044-085 167
NO85 TVAAPS dAb (TVAAPS)

N-terminal Fc fusion of K-044-085 168

NO85 fib x3 dAb ((TGLDSP)x3)
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DMS30038+R 1. 23E+07 5. 31E-05 4. 31E-12 avastin 8.39E+05 Qut of range Qut of
range Table 16C. Binding of the anti-VEG- dAb- Fc- dAb nol ecul es: DMS30037
and DVS308B&o0w/aieo€-t ermi nal nodi fications to VEGF165 amdTEra@anssen to
parental dAb-Fc-dAb and Bevaci zumab( Avastin). WO

2013/ 014208PCT/ EP2012/ 064632 DV530037 5. 60E+06 1. 46E-04 2. 61E-11 DMS30037+

T 5. 38E+06 1. 42E-04 2. 64E+drinidldMEF0O3VelR-@B4DBE+06 1. 55E-04 2. 28¢- 11 DVS30038
5. 69E+Dl§130815. IgGSESE- 04 2. 73E- (}A @l\é@%ﬁ)&%?- R

N-terminal Fc fusion of K-044-085- 170
NO85 H2A AS-Fc (H112A)

C-terminal Fc fusion of K-044-085 171
C085 fib x3 dAb ((TGLDSP)x3)

C-terminal Fc fusion of K-044-085 172
Co85albd1 dAb (Albumin Domain 1)

C-terminal Fc fusion of K-044-085 173
C085albd?2 dAb (Albumin Domain 2)

C-terminal Fc fusion of K-044-085 174
€085 alb d 3-TFHAD dAb (Albumin Domain 3-TFHAD)

C-terminal Fc fusion of K-044-085 175
C085 GA4Sx3 dAb ((Gly4Ser)x3)

C-terminal Fc fusion of K-044-085 176
C085 G4Sx4 dAb ((Gly4Ser)x4)
Vh-Vk and Vk-Vk DAb-Fc-
dAb Sequences

K-044-085 dAb N-(VEPKSSDK linker) | 135 177
DMS30034 & C-terminal ((TGLDSP)x4)

K-044-085 dAb N-(ASTHP linker) & | 136 178
DMS30035 C-terminal ((TGLDSP)x4)

DOM15-26-597 dAb N- 137 179

((TGLDSP)x3) & C-terminal K-044-
DMS30036 085 dAb ((TGLDSP)x4)

DOM15-26-597 dAb N-(VEPKSSDK | 138 180

linker) & C-terminal K-044-085 dAb
DMS30037 ({(TGLDSP)x4)

DMS1576 with C-terminal K-044- 139 181
DMS30038 085 dAb ((TGLDSP)x4)

DOM15-26-597 dAb N- 140 182

((TGLDSP)x4) & C-terminal K-044-
DMS30039 085 dAb ((TGLDSP)x4)

DOM15-26-597 dAb N-((TGLDSP)x3 | 141 183
DMS30040 T113P mutation Fc) & C-terminal K-
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5. 90E+06 1.58E-04 2. 68E-11 DMS30038+ T 8. 28E+06 1.22E-04 1.47E-11 Avastin

1. 24E+06 Qut of
Assay of woOt0tWEE&68Vh/ Vk dAb- Fc- dAb nol ecul es wi t h nodi PCEEPB 1IRA64EBNI

range Qu

tof range Exanple 49 -

VEG-F R2 Receptor Binding

5

The

pot enci es of anti-VEG-_Vh/Vk dAb-Fc-dAb nol ecul es based upon DVMS30037 and

DVB30038, but with Cterm nal

nodi fi cati ons,

were conpared both to the wild

type nplecul e and Bevaci aanss daBy@stoshi4) i n the VEGE receptor 2, (R2),
bi ndi n assay usi ng the mpdified nmethod 1 —th no pre incubati on.
descriped in Exanples 7, PM1%2689%dA0N T(ﬁ'eosa)éf‘a ¢ shown in T&bl e 17A all
the tested dAb-Fc-dAb erJrlqulmgat,o 300 FmindQONVE30037+T ( DMB30050) ,
DMS300B7- R (DMs30047), DMS30038, 30038- R (DVBS30051), appeared to be of
conpar aBMé%%@ency and CWSQS(S@‘AQHF?LD‘{?B}X@ pot ent t han Bevaci zumab (Avastin),
Tabl e f7A—There was ti t T at—percent hibiti on
achi ved by the nol ecul es kbE4 ?% A%N gépkgg%hﬁﬁ f xl lb’ecul es achieving >93-98%
maxi ma| i nhibition, (dat&CF’tGrthd‘l(iV\ﬁl)DSP)l@)l-_ﬁd)ﬁbﬂﬂer data was gener at ed
conmpar | ng t he dAb- Fc- dAbs: DMS30038, DMS30038+T, (DWVS30050) land DWVB30038- R,
(DI\/SBOD%%)SE’W% Bevaci zUfRI ieﬂ\vastl n), in the sane assay format, the data
is displayed in Table 17Bomktoesdhgagiat a DVE300334and 1ts C feg m nal
variants, (Table 17B), have sinmlar potencies judged by EC50 values in the
RBA assay and appear to %Eﬁ@éﬁsi)ée@@bmy\aﬂb@% pot ent than Bevaci zumab
(Avast|n) by this criter E le variation in the maxi mal
percentage inhibition ac ?’edvA-é EEED &réoltoécul es in the 20assay with all
nol ecu| esiIszaAt evi ng >94Doprimxsenal |nh| bition, (data not shown) Table 17A
EC50 values—of anti—VEG—dAb-F¢ d’\hs wi-th—C-term-pal—redifiecations—eonpar ed
to Bevaci zumab (Avastin DOM1vERRRD M’é\ﬁfﬁwéi nd'i4f‘|g Assay. ?é&r ve fitting
and EC50 cal cul ations we|ﬁrﬁ(e,ggrd@pmg| m4rm5@mphPad Prism
2013/ 014208PCT/ EP2012/ 06463 Avastin 11-)7
DMS30045 ((TGLDSP)x4) Codon optimised
DMS1576 with C-terminal K-044- 146 181
085 dAb ((TGLDSP)x4) Codon
DMS30046 optimised
DOM15-26-597 dAb N-(VEPKSSDK | 147 185
linker) & C-terminal K-044-085 dAb
minus C-term R ((TGLDSP)x4)
DMS30047 Codon optimised
DOM15-26-597 dAb N-(VEPKSSDK | 148 186
linker) & C-terminal K-044-085 dAb
DMS30048 + A ((TGLDSP)x4) Codon optimised
DOM15-26-597 dAb N-(VEPKSSDK | 149 187
linker) & C-terminal K-044-085 dAb
+AAA ((TGLDSP)x4) Codon
DMS30049 optimised
DOM15-26-597 dAb N-(VEPKSSDK | 150 188
linker) & C-terminal K-044-085 dAb
DMS30050 +T ((TGLDSP)x4) Codon optimised
DMS1576 with C-terminal K-044- 151 189
085 dAb minus C-term R
DMS30051 ((TGLDSP)x4) Codon optimised

80



806 DI VI S30037 2.99E-09 28 DMS30031 2. 98E-09 28 DMS300-R 2. 66E-09 25
Drvi s301-0.8 3.37E-09 32 DIV15D038. -R - )9 Table 17B: EC50 val ues of
ant i - VEGRWOAbtFa48bs with C-term nal nodifications compar&®2410/0Bs8aci zumab
(Avastin) in VEGFR2 Receptor Binding Assay. 5Curve fitting and EC50

cal cul ations were perfornmed using G aphPad Prism Exanpl e 49 -
Human Unbilical Vei n Endomb&d7ealithCetetmicdiNVEET) Prisbi f er ati on |assay:

Inhibition with anti-VEGE 1&%}?/!& dAb- Fc-%@b mol ecul es cont ai ni ng
C-termnal nodifications®® HReAABPITPPELCYPN dAD- Fc- dAb nol ecul es based upon
DVE3008@vasshs PMS30038 bu@ tiitda C-term nal nodifli cati ons: DMB30037-R
(DVB30047) & DMS30037+T (DI\/BBOOSO\ DVS30038- R (DVE30051) & DVE30038+T
(DVB30D54) to suppress pPYBIFEmathiCaarnaledan urddl i cal vei nl8hdot hel i al
cells were 15conpared to,Be i [ usi ng the nmethod descri be
in Exanples 8, 18, 27 & %%%%ﬁﬁﬁgﬁglfdgﬁy‘gﬁoﬁggdevi ations (i) rather thar
| eavi ngDMR®&006BIt er wel | s aSrrtﬂaese(df cells, the whol e 96 well pl ate Was used| and

|| t he dat o Was anal v TSI aYa] (:ronhD N el Ny a4 <
LAY UiUAT U VA TCATTAUT y T 4

fit, variable slope cf DWBJnWPl"‘ﬁt@&rteF”é'@‘}‘Tésoé‘l on |(Wari abl e s 0péj. The test

conpoupds were i ndepende@g5ldAba,ﬁ(@@ggcl)X@fcdde@h vildual pl ates agai nst the
conpar at or nol ecul e, Bevaci zumab (Avastin); the assay was carried out on at

| east 1 AMERO0Sépar at e 20peRtlYtedns, with a total |data set per |nol ecul e of
Bevaci zumab—(Avastin) 15, DWMB30037.— 7, DvB30038:—8; DWVB30037-R (DWVS30047) :
3: DMB30037+T (DMS30050): 4: DMS30038- R (DMB30051): 4 & DMS30038+T
(DVB30054): 4, (data not shown) The focus was upon anal ysing both the
degree of maxi mum i nhibition and

>
o

I f‘llr\lﬂ
vulr'v

ILIUI MI
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the relative EC50 values in the assay generated by certain nol ecul es
conpared to that of Bevaci zumab (Avastin). 25 The data was anal ysed usi ng
G aphPad Wwoi2ereaagiong a Si gnodi al curve fit, variabl e sl opg/EPRoa/osnz | i near
regression (variable slope). Individual curve fits were fitted for each

nol ecul e and at each day. Due to sone WD 2013/ 014208PCT/ EP2012/ 064632 poor
fittingSEQUEN@EISSTANECI ded to i ntroduce constraints for the curve where a

pl at eau was not observed at the | ower concentration. One plate was excl uded
fromthe analysis due to poor curve fitting despite constraints. This
const r asettiDwoul d be equaMs1sQ9 {doe/1sRas9®Fc dAdbercpoi nts at the | owest
concentration. Data was nmanual ly sel ected as to whether the m ni nrum was
constrai ned or not, and the curve fit and paranmeters were S5automatically
updat edcheEBUAGIGITGATEECTEGEE EAG G THEE TRCAGMINGGEEIG TIRITESG THTCATRG TEIAFEC TOBGGATR

of var | BHG T HRep e bR RC KT BbA B R taRp SEA Sl GRS effife ™' °

anal ysi SCTaijiG(ﬂteHAfKUATNGIAC@dNGMCT(}CGb@imeDCGﬁT&t/&SABGTdCdE}G&CMGHT(HQ\AGa;mimm:
effects_terns. Fromthis ana re estinmted and

conpari E%%Nﬁ&%“ﬁéﬁ%A%'&E?kcGtTSX"é;é\?&éF%ﬁE%GT(Al&HéfTGHGE%ﬁ%&TSCTE%@&GTB‘kﬁ”Q

18A) . ThercsatrcratahXsicsca@actdrerncdpretonaestcencAdresdcead@reaarecdeoccAcaesdrCs0,
anjﬁlo the results back transformed. Fromthis, estimates of the %eomatri c

s WEFECRFENEIGCEtTaHd G E BSOS TR R B HEAR AR ARSI L SHARGHOACCTG
(Avasti Cdmeme@f@Afr@fde@éAc@AGamm@mﬁ@xmmmbefp&m@ém@G@@mdAﬁbiGaAcﬁAcea
rati o of woul d i ndicate a 50% drop from Bevaci zunab, (Avastin, seeTable

18B) . CCAA‘?AB‘F%GE@%GAﬁﬁ%%%@&“%éwF@Cﬁ‘é%ﬁﬁGB‘fT%Eﬁcﬁ%ﬁcﬁé‘ﬁQTéﬁ’L\%FdQGA”

i nhi bi tG@@reﬁfxcc%dmé@A@@tM{GT@@ﬂAKGTﬁﬂemthA@Ec%@T&tcdﬁhéemﬁAhA@@\%AGCA_AG _
confidence intervals ﬁaﬁ%@éHA ared to parental and Bevaci zumab éAvaSt' n) in

15t he HENEECASSHYPCC &WAFB(F SR CORANR B TENR B AREM B0+ (ST Cower

95% 0 ctdpREfcTERIGTERAGNRS TdTABCCEAG O AT N CE YA SN PARRRO 8T RBBAGRAA

74. 9164 96. 0354 DMS30037-FT 89.9852 78. 2698 101. 70 DMS30037- R
CTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAG
ATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGA

GCCTGTCCCCTGGCAAG
20 SEQ ID NO:2 DMS1576 (DOM15-26-597-Fc dAb-Fc)

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAGCG
GCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGAGATCA
GCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACAGCAAGAAC
25 ACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACCCCCGGAAGCTG
GACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCTGAG
CTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACCCCCGAGGTG
ACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGTGGAGGTGC
ACAACGCCAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCAC
30 CAGGACTGGCTGAACGGCAAAGAATACAAGTGCAAGGTGTCCAACAAGGCCCTGCCTGCCCCCATCGAGAAAACCATC
AGCAAGGCCAAGGGCCAGCCCAGGGAACCCCAGGTGTACACCCTGCCCCCCAGCCGGGACGAGCTGACCAAGAACCA
GGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCG
AGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACA
AGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAG
35 AGCCTGAGCCTGTCCCCCGGCAAG
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82. 2693 69. 9929 94. 5457 DWMS30038 73.5602 63. 7180 83.4023 DMS30038- FT
79. 0343 67.1904 90. 8782 DVS30038-R 77.6519 65.5487 89. 7550 Fromthis
anal ysi s,woubsguims DMS30037, DVb30037+T and DVb30037- Rrseapralo/obssazl t o t he
nost maxi mal inhibition in the HUVEC assay and they out-perforned the

Avastin group, the confidence interval did not overlap the zero reference
so the statiaNneas st ati st Desddogo Eitgmiifal kxdustonfof KOA4-OEGtdAD fGSAVASRSGR)X3 Hislded Frrot

shown (
C—term'
(a)

2013/ 01

MAbESt i
5

10

15

20

25

30

35

a/g[ﬁ 20Tabl e 18A). Table 18B: Geonetric nmeans of 1C50 for

|y nodified anti-VEG- dAb- Fc-dAbs with 95% confi dence intervals

npared to parental and Bevaci zumab (Avastin) in the HUVEC Assay.

ﬁéqoc%%gf g&%%gé&j 8@@%?%&2&2@#{]C'C?G%Q&SAGC%CTG%EG&%\@@/{GCGTGHCCTGT
TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGA
GCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAG
CCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGC
TTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTG
CTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTT
CAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATC
TACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATC
CAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGA
TTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCA
AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAA
GATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAAC
GT

SEQ ID NO:4 DMS30001 (C-terminal Fc fusion of K-044-232 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)

CAGGCTAGCTCTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGT
TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGA
GCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAG
CCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGC
TTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTG
CTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTT
CAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATC
TACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATC
CAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGA
TTGGTCCTGAGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCA
AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAA
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3.829E-9 3.119E-9 4. 7E-9 DMS30037 1.903E-9 1.473E-9 2.46E-9 DMS30037-FT
2.332E-9 1.758E-9 3.092E-9 DMS30037-R 7.365E-9 2. 06E-10 2. 639E-7 DMS30038
2. 163E- 9 wo2a3@m1®08. 715E- 9 DVB30038- FT 2. 649E-9 1. 877E- 9C3/EP3@EA84632
DMS30038-R 2. 234E-9 1.699E-9 2.936E-9 A simlar analysis of the geonetric
means of the |1 C50 values with 95% confidence intervals, (C), showed that
al nost aMTTidEACALC PACTGR ARG TRTATIGE STTIAMEI 0 AGAGTDIMER008FGSACCANISI OGBB\ TCAAAC
DNBSOOSg;rT and DMS30038-R had statistically significantly | ower |1C50 val ues
t han Bevaci zumab (Avastin), data not shown (see Table 18B).

SEQ ID NO:5 DMS30002 (C-terminal Fc fusion of K-044-236 dAb (GS(TVAAPSGS)x3 Linker) Fc-
5 dAb)

CAGGCTAGCTCTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGT
TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGA

10 GCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAG
CCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGC
TTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTG
CTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTT

15 CAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATC
TACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATC
CAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGA
TTGGTCCTGAGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCA
AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAA

20 GATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAAC
GT

SEQ ID NO:6 DMS30003 (C-terminal Fc fusion of K-044-251 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)
25

CAGGCTAGCTCTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGT
TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACG
AGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGA
30 GCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAG
CCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGC
TTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTG
CTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTT
35 CAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATC
TACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATC
CAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGA
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5The data set from DVB30037-R was highly variable with a | ow n nunber (3).
Overall the data suggest that C-termnal nodifications to both dAb- Fc- dAbs:
DVS30037 wOoDMBAO@RB8 have very simlar |1 C50 val ues and | ecelEP2ab/osmst nal
inhibition in the HUVEC assay to parental nolecul es and appear nore potent,
t han Bevaci zumab (Avastin), both interns of maxi mal percentage inhibition
and | oWeIGGICHGAG{TAS AGTGRAM @& CAGMARNEG ARBNGCANTAAGANITOABIATABTGGECCATATIGMH t Y

of Vh d

(Ves0scARE B RRSaT S ST AR AT O Brrcar L o ekt eub st
W th 1 eATTZIGCTAGIMETATVEGARCARTATARGDA T BedWWAGK)G T{ @It meddGacCAasHTedA/BNTAAAAC

i ncubat gg overni ght at 4C. Next day the MSD pl ate was 15washed 3x3004/ wel |
with Tr wash buffer and bl ocked with 3% BSA in PBS (250uL/well) and

i ncdbat ed shaking (750 RPM at roomterrperature for 1 hour. The MSD pl ate

was washed ajn before_the DIVS1529, 00 _or . R2
Fo (Reo 3 RE Cry st anbirioBEF et R rianar FPParg S h L AAoSRAkTHY e 750
RPM atdampom tenmperature for 2 hours. The standards were diluted using 0.1%
BSA in PBS. The MSD pl ate was washed again before the addition of the
detection reagent (254/well, in-house sulfo-TAG 20l abel | ed goat anti-human

1 gG FCcmAéchTGAcSheAt&:cAé’Atﬁﬁécc@tccbﬂ@c@#cﬁdcct@ﬁ%%@ﬁéeb)&ecﬂﬁﬁcmmmuhﬁt ed

shaki ng (%ESO RPI\Q roomten%)erature for 1 hour. Prior to neasuri ng t he
el 8t r oFHERT CAPCHTM FRASAEIIEBA TH T NBB AL EEFAHEN T BEE TS TEANBEABFAE was

washed ageddecrndcioMdumichcomc@rcdreadcBiuthesTctaAt MiBcERERE Adccrersscaiden

Excel was used for data anal ysis and graph [?I otti ng. An exarzr'pl e
dat a se?%@’*%ﬁ%ﬁ%@ﬁ@&ﬁ@% G\XF@T@CF%\@ gﬁlﬁ SHIRAPOATICRYISAMEF AYGPMEACA
anti b0dXGT“{ﬁﬂﬁ@cﬂl’fGFr@éAlA@ﬂAééﬁcc?&@&@k@@&m&\ﬁ%ﬁﬂ&mﬂﬂt@AG@@@%HE@GE@CA@GAG

contr ol rotein. There is clear bindi ngﬁ\of al | gr oteins to nouse VEG-164

in a coH<EAPPEITRMCHEEREEAPCARTAEFAGANCALPMY CORAtC TEHd CARH S CETRG eARAEL
wi tjg WWA&EMCATC@&@%%&@M@&E@ZWCEBMkM%EA@Q&@GLQCAC%C@f@G

Am no Acid Sequence ID table Ml ecule I D Ml ecule Description uence
SEQ | D NECARNG A TALTAP CTE] Iéne BACBELAGST R COVRCAFANCACAGE é%GGGCABﬂ@ 29

DOML5- 265 & 8ctcec fMGEAGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATC
TACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATC
CAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGA

20  TTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCA
AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAA
GATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAAC
GT

25 SEQ ID NO:8 DMS30005 (N-terminal Fc fusion of K-044-251 dAb (AAAS Linker) dAb-Fc)

GAGTCGACGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCC
GGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATC
ATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAG
30 CAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACC
AAGGTGGAAATCAAACGGGCGGCCGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCT
AGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTG
GATGTGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAA
GCCCAGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACG
35 GCAAGGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGC
CAGCCTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTC
TGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACC
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Al so see Fig 52C in W2008/ 149150/ A2. 29 Al so see Fig 52A in W2008/ 149150
/ A2. SEQ | D1 DMS1576 DOML5-26-597-Fc dAb-Fc 2 30 Vk dAb-Fc and Fc-dAb
SequenceswoO 20DB8MB00 C-term nal Fc fusion of K-044-085PAREPLGS0IMAAPSGS) x3
Li nker) Fc-dAb 3 31 DMS30001 C-termnal Fc fusion of K-044-232 dAb

( GS( TVAAPSGS) x3 Li nker) Fc-dAb 4 32 DVMB30002 C-termnal Fc fusion of

K- 044- 286 cdAtE T E8([ THAMNBEGES)OGBAGC TR BICE TATAcTHABAGC T BCAOIVERAOB AGEAGNTAG oY CARC

Fusion of K R eRderd o AT BARERERL R chl ANS ERora ke AR RS ANEEA e e

GGCAAG
5 SEQ ID NO:9 DMS30006 (N-terminal Fc fusion of K-044-255 dAb (AAAS Linker) dAb-Fc)

GAGTCGACGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCC
GGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATC
ATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAG
10 CAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGTTCGGCCAAGGGACC
AAGGTGGAAATCAAACGGGCGGCCGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCT
AGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTG
GATGTGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAA
GCCCAGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACG
15 GCAAGGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGC
CAGCCTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTC
TGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAG
GGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCT
20 GGCAAG

SEQ ID NO:10 DMS30007 (DOM15-26-597-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

25 GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAGCG
GCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGAGATCA
GCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACAGCAAGAAC
ACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACCCCCGGAAGCTG
GACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAG

30 CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTG
ACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCA
CAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCA
GCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAG

35 GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGA
GAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAA
GAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
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C-termnal Fc fusion of K-044-255 dAb (GS(TVAAPSGS) x3 Linker) Fc-dAb 7 35
DVB30005 N-term nal Fc fusion of K-044-251 dAb (AAAS Linker) dAb-Fc 8 36
DMS30006 WetzersmimmB Fc fusi on of K-044-255 dAb (AAAS Li mKErEp2aAloedes2 O 37
DMS30013 C-term nal Fc fusion of K -044-085 dAb (Al bumin Domain 3 Linker)
FcdAb 16 44 DMS30014 C-terminal Fc fusion of K -044-085 dAb (Al bum n Domai n
3 Li nke6JCTE8AAD GIGCAE: dOWBIQEED GGALGNGATETALG FRCCEARI GAGTTIAARGCABAGAQT TCATADICC

(A bum g DRERL AR AR R BT AT el PO AT S ARRREAL e PR ARAB AR cc S AP
GGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCA
TGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGC

5 AGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAA
GGTGGAAATCAAACGT

SEQ ID NO:11 DMS30008 (DOM15-26-597-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
251 Vh-Vk dAb-Fc-dAb)

10
GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAGCG
GCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGAGATCA
GCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACAGCAAGAAC
ACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACCCCCGGAAGCTG

15 GACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAG
CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTG
ACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCA
CAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCA

20 GCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAG
GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGA
GAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAA
GAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
GCCTGAGCCTGTCCCCTGGCAAGGAGGTGGACGAGACCTACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCC

25 ACGCCGACGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCG
GGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCA
TGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGC
AGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCA
AGGTGGAAATCAAACGT

30
SEQ ID NO:12 DMS30009 (DT02-K-044-085-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
085 Vk-Vk dAb-Fc-dAb)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
35 AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA
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DMS30016 C-term nal Fc fusion of K -044-251 dAb (Al bumin Domain 3 Linker)

FcdAb 19 47 DVB30017 N-term nal Fc fusion of K-044-085 dAb ( TVAAPS Li nker)
dAb- Fc 20wo20DWE8®818 N-term nal Fc fusion of K-044-232PdAEPOIYAMNESR Li nker)
dAb- Fc 21 49 DMS30019 N-term nal Fc fusion of K-044-236 dAb ( TVAAPS Linker)
dAb- Fc 22 50 DWVMS30020 N-term nal Fc fusion of K-044-251 dAb (TVAAPS Li nker)
dAb- Fc A2RABACDNEBITALCICARITALCEALCHGCEUSTAITCOAGHRGOMEEGABBCAAMG(GMGARRE: TCaker )

dAb- Fe 8&c§EAG\g3TM%G%QECC%@M&AP(%‘CE&EA%Cg&%‘lﬂﬁ?&A%%TGTGTQ&%%QZTGTGAGCCACGAG
GACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGC
AGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAG
5  TGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCC
CAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTC
TACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCT
GGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCA
GCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGAGGTGG
10 ACGAGACCTACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCAGTCTCC
ATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAG
TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCAC
GTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT
15
SEQ ID NO:13 DMS30010 (DT02-K-044-085-AAAS Linker-Fc-Albumin Domain 3 Linker-DT02-K-
044-085 Vk-Vk dAb-Fc-dAb)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
20 AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTGCCGCTGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCC
TGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCC
25 ACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGA
GGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGT
ACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGA
GAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAG
GGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCT
30 GTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGT
GTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGA
GGTGGACGAGACCTACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCA
GTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAG
TTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCC
35 CATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTAC
GTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT
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DOML5- 26- 597- AS Li nker-Fc- Al bum n Domai n 3 Li nker-DT02- KO44- 085 Vh-Vk
DAb- Fc- dAb 10 38 DVS30008 DOML5-26-597-AS Li nker-Fc- Al bumin Domain 3

Li nker - DW@-260444281 Vh- Vk DAb- Fc-dAb 11 39 DM S30009 DPOZAR20446485- AS
Li nker-Fc- Al bum n Domai n 3 Li nker-DT02- KO44-085 Vk-Vk DAb-Fc-dAb 12 40
DVS30010 DTO02- K- 044- 085- AAAS Li nker-Fc- Al bumin Domain 3

Li nker - IO NKQ44- 085 VK bMR30DADDIFe-d3d3-253-A4 1inkavB3810drikin DD 2in K-Lidket-D2 K- -
Li nker - EG- LN mai n 3 Li nker-DT02- KO44- 251 Vk-VKk DAb- Fc-dAb 14 42
D|\/53001g5€1|5‘l‘§#‘29§%%‘1ﬁ%g51- AAAS Li nker-Fc- Al bunin Domain 3

Li nker - DT02- KO44- 251 Vk-Vk DAb-Fc-dAb 15 43 DVS30022 DOML5-26-597- AS

Ié'o25?Bigg%%@g?%ﬁ@é%%f&y&h%ﬁﬁéGA%‘?RC?%GTXX%CATCACHGCCGGGCAAGTC
5  AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCC
CCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAG
10  GACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGC
AGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAG
TGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCC
CAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTC
TACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCT
15  GGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCA
GCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGAGGTGG
ACGAGACCTACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCAGTCTCC
ATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAG
TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCAC
20  GTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

SEQ ID NO:15 DMS30012 (DT02-K-044-251-AAAS Linker-Fc-Albumin Domain 3 Linker-DTO2-K-
044-251 Vk-Vk d-Fc-dAb)

25
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAA

30 ATCAAACGTGCCGCTGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCC
TGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCC
ACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGA
GGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGT
ACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGA

35 GAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAG
GGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCT
GTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGT
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085 Vh-Vk DAb- Fc- dAb DMVS30023 DT02- K- 044- 085- Hi ngel gGlLLi nker - Fc-

GS( TVAAPSGS) x3 Li nker - DT02- K- 044- 085 Vh-Vk DAb- Fc-dAb 26 54 DMS30024

DT02- K- 04w o08B/0A80Bc (HL12A) - GS(TVAAPSGS) x3 Li nker - DTOPCKAP4612/08832 Vh- VK

DAb- Fc- dAb 27 55 DMS30025 DT02- K- 044-085- AS-Fc (T113P)- GS( TVAAPSGS) x3

Li nker - DT02- K- 044- 085 Vh-Vk DAb- Fc-dAb 28 56 Linker Sequences AAAS

Li nker BFTCe6ENGIatCGLEAIGEACGAGGLECTEEALAATRATTABAICE AGAABAGCLIGAGECTASBCCLTGAVAABRS

Li nker GGTGGACGAGACCTACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCA
GTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAG
TTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCC

5  CATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTAC

GTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

SEQ ID NO:16 DMS30013 (C-terminal Fc fusion of K-044-085 dAb (Albumin Domain 3 Linker) Fc-
dAb)

10
GCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGC
CTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAG
GTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACA
GCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTG

15 TCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTAC
ACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGA
TGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGT
GATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGAGGTGGACGAGACCT

20 ACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCAGTCTCCATCCTCCCT
GTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCA
GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGT
GGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAAC
AGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

25
SEQ ID NO:17 DMS30014 (C-terminal Fc fusion of K-044-085 dAb (Albumin Domain 3 Linker) Fc-
dAb)

ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGG
30 ACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTA
CCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACA
AGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGC
CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCG
35 CCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGC
TTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCAC
GAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGAGGTGGACGAGACCTACGTGCCC
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N-term nal Linker 59 78 Hi nge IgGlL Linker N-term nal Linker 60 79 Hinge

| g& Linker N-term nal Linker 61 80 Fi bronectin x3 Linker N-term nal Linker

62 81 Fi bworrettaimos4 Li nker N-term nal Linker 63 82 ((GBCTHAR2RICEIGIB) )

Li nker C-term nal Linker 66 85 Fibronectin x3 Linker C-term nal Linker 67

86 Fi bronectin x4 Linker C-term nal Linker
AAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC

TGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACC

AGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGA

TCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTA
5 TTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

SEQ ID NO:18 DMS30015 (C-terminal Fc fusion of K-044-251 dAb (Albumin Domain 3 Linker) Fc-
dAb)

10 GCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGC
CTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAG
GTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACA
GCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTG
TCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTAC

15 ACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGA
TGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGT
GATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGAGGTGGACGAGACCT
ACGTGCCCAAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCAGTCTCCATCCTCCCT

20 GTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCA
GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGT
GGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAAC
AGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

25 SEQ ID NO:19 DMS30016 (C-terminal Fc fusion of K-044-251 dAb (Albumin Domain 3 Linker) Fc-
dAb)

ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGG
ACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG
30 TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTA
CCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACA
AGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGC
CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCG
CCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGC
35 TTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCAC
GAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGAGGTGGACGAGACCTACGTGCCC
AAGGAGTTCAACGCCGAGACCTTCACCTTCCACGCCGACGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC
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68 87 Albunmin Domain 1 Linker Cterm nal Linker 69 88 Al bumin Domain 2

Li nker C-termi nal Linker 70 89 Al bumn Domain 3 Linker CGterm nal Linker 71

90 Truncaweadowduzesn Domai n3 Li nker; Alb Dom 3 - TFHAD CecempeomalocdsBnhker 72

91 G y4Ser 3x Linker C-termnal Linker 73 92 G y4Ser 4x Linker C-term nal

Li nker 74 93 Helical Linker C-term nal Linker 75
TGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACC

AGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGA
TCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTA
TTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

SEQ ID NO:20 DMS30017 (N-terminal Fc fusion of K-044-085 dAb (TVAAPS Linker) dAb-Fc)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC

10 AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTACCGTCGCCGCTCCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCTAGCG
TGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTGGATG

15 TGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCC
AGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAA
GGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGC
CTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGT
GAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCC

20 CCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCTGGCA
AG

SEQ ID NO:21 DMS30018 (N-terminal Fc fusion of K-044-232 dAb (TVAAPS Linker) dAb-Fc)
25

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCAT
TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAA
30 CCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAAA
TCAAACGTACCGTCGCCGCTCCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCTAGCGT
GTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTGGATGT
GAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCA
GAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAG
35 GAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCC
TAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTG
AAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCC
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CCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAA
CGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCTGGCAA
G

SEQ ID NO:22 DMS30019 (N-terminal Fc fusion of K-044-236 dAb (TVAAPS Linker) dAb-Fc)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCAT
TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAAA
TCAAACGTACCGTCGCCGCTCCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCTAGCGT
GTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTGGATGT
GAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCA
GAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAG
GAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCC
TAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTG
AAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCC
CCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAA
CGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCTGGCAA
G

SEQ ID NO:23 DMS30020 (N-terminal Fc fusion of K-044-251 dAb (TVAAPS Linker) dAb-Fc)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTACCGTCGCCGCTCCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCTAGCG
TGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTGGATG
TGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCC
AGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAA
GGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGC
CTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGT
GAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
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100 108 DT02- K-044-255 101 109 Fc Sequences Fc IgGlL 102 110 H2A IgGL
Fc 64 83 T3P 1gGL Fc 65 84 CDR Sequences (According to Kabat)
DOML5- 26-80200R1208 PCT/EP2012/064632

ACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCTGGCA
AG

SEQ ID NO:24 DMS30021 (N-terminal Fc fusion of K-044-255 dAb (TVAAPS Linker) dAb-Fc)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
10 ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTACCGTCGCCGCTCCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCTAGCG
TGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTGGATG
TGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCC
AGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAA
15 GGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGC
CTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGT
GAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCTGGCA
20 AG

SEQ ID NO:25 DMS30022 (DOM15-26-597-AS Linker-Fc-GS{TVAAPSGS)x3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

25 GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAGCG
GCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGAGATCA
GCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACAGCAAGAAC
ACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACCCCCGGAAGCTG
GACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCTGCCCTGCCCCCGAG

30 CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTG
ACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCA
CAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCA
GCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAG

35 GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGA
GAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAA
GAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
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GCCTGAGCCTGTCCCCTGGCAAGGGATCTACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAA
CAGTAGCTGCTCCTTCTGGATCCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTC
ACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAG
CTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCA
CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCG
GCCAAGGGACCAAGGTGGAAATCAAACGT

SEQ ID NO:26 DMS30023 (DT02-K-044-085-HingelgG1Linker-Fc-GS{TVAAPSGS)x3 Linker-DTO2-
K-044-085 Vh-Vk dAb-Fc-dAb)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTgtggagcctaagtcttctgacaagACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGC
GTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGAT
GTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCC
CAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCA
AGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAG
CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTG
GTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCAC
CCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGG
GCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTG
GCAAGGGATCTACCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTG
GATCCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGC
AAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGG
TTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGT
CTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGT
GGAAATCAAACGT

SEQ ID NO:27 DMS30024 (DT02-K-044-085-AS-Fc (H112A)-GS{TVAAPSGS)x3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA
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DT02- K- 044- 085 CDR3 119 DT02- K- 044-232 CDR1 120 DT02- K- 044-232 CDR2
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ATCAAACGTGCTAGCACCGCCACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCC
CCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAG
GACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGC
AGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAG
5 TGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCC
CAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTC
TACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCT
GGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCA
GCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATCTA
10 CCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATCCA
GATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATT
GGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAA
GTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGA
TTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT
15
SEQ ID NO:28 DMS30025 (DT02-K-044-085-AS-Fc (T113P)-GS(TVAAPSGS)x3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
20 AGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA
TTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA
ATCAAACGTGCTAGCACCCACCCTTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCC
CCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAG
25 GACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGC
AGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAG
TGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCC
CAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTC
TACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCT
30 GGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCA
GCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGGGATCTA
CCGTGGCAGCACCATCAGGATCTACCGTGGCAGCACCATCAGGTTCAACAGTAGCTGCTCCTTCTGGATCCGACATCCA
GATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATT
GGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAA
35 GTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGA
TTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT
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SEQ ID NO:29 DMS1529 (DOM15-26-593-Fc dAb-Fc)

EVQLLYSGGGLVQPGGSLRLSCAASGFTFKAYPMMWYVRQAPGKGLEWVSEISPSGSYTYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK

SEQ ID NO:30 DMS1576 (DOM15-26-597-Fc dAb-Fc)

EVQLLYSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNTLYL

QMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK

SEQ ID NO:31 DMS30000 (C-terminal Fc fusion of K-044-085 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)

QASSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGSTVAAPSGSTVAAP
SGSTVAAPSGSDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILOQSGVPSRFSGSGSGTDFT
LTISSLQPEDFATYYCQQYMYYPHTFGQGTKVEIKR

SEQ ID NO:32 DMS30001 (C-terminal Fc fusion of K-044-232 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)

QASSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW

ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGSTVAAPSGSTVAAP
SGSTVAAPSGSDIQMTQSPSSLSASVGDRVTITCRASOWIGPELSWYQQKPGKAPKLLIYHGSILOSGVPSRFSGSGSGTDFT
LTISSLQPEDFATYYCQQYMYYPETFGQGTKVEIKR

SEQ ID NO:33 DMS30002 (C-terminal Fc fusion of K-044-236 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)
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DNA Sequence Ml ecule I D Ml ecule Description Sequence SEQ |1 D No.

SEQ I D No. WD 2013/ 014208PCT/ EP2012/ 064632 Vh dAb- Fc Sequences DVS30030

N-t er mi naWoORo13augioen of DOML5- 26- 597 dAb (( TGLDSP) x3) P82/EP3&H 200630031

N-term nal Fc fusion of DOML5-26- 597 dAb (( TGLDSP) x4)
QASSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGSTVAAPSGSTVAAP
SGSTVAAPSGSDIQMTQSPSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFT

5 LTISSLQPEDFATYYCQQYMYYPKTFGQGTKVEIKR

SEQ ID NO:34 DMS30003 (C-terminal Fc fusion of K-044-251 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)

10 QASSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGSTVAAPSGSTVAAP
SGSTVAAPSGSDIOQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFT
LTISSLQPEDFATYYCQQYMYYPETFGQGTKVEIKR

15
SEQ ID NO:35 DMS30004 (C-terminal Fc fusion of K-044-255 dAb (GS(TVAAPSGS)x3 Linker) Fc-
dAb)

20 QASSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKGSTVAAPSGSTVAAP
SGSTVAAPSGSDIOQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFT
LTISSLQPEDFATYYCQQYMYYPKTFGQGTKVEIKR

25
SEQ ID NO:36 DMS30005 (N-terminal Fc fusion of K-044-251 dAb (AAAS Linker) dAb-Fc)

ESTDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQYMYYPETFGQGTKVEIKRAAASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK

30 FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

SEQ ID NO:37 DMS30006 (N-terminal Fc fusion of K-044-255 dAb (AAAS Linker) dAb-Fc)

35
ESTDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILOSGVPSRFSGSGSGTDFTLTISSLQPE
DFATYYCQQYMYYPKTFGQGTKVEIKRAAASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
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156 DVB30032 N-term nal Fc fusion of DOML5-26- 597 dAb ((TGLDSP)x3 T113P
mut ati on Fc) 133 157 DVB30033 N-term nal Fc fusion of DOML5-26- 597 dAb
(( TGLDSP)wo 20B1@#20sut ati on Fc) 134 158 DMS30042 N-ter m malt/EPeoR206i6dn of
DOML5- 26- 597 dAb (1gGlL Hi nge) 159 N597 1gG N-term nal Fc fusion of
15-26-597 dAb (1gG& Hinge) 160 N597 TVAAPS N-term nal Fc fusion of

15- 26- SN dAIGVEVRRARRSREEQYEITYRKY A QDS NS KECCH VSN KB EFGNR i T $K@\ KGQPRDRBB0 0P26R

G term pab i s bl e dic B enR b Db eV ok R B aaanvrscsvmHEaLHnHY

TQKSLSLSPGK

5 SEQ ID NO:38 DMS30007 (DOM15-26-597-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

EVQLLYSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
10 HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHADDIOMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAP
KLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPHTFGQGTKVEIKR

15 SEQ ID NO:39 DMS30008 (DOM15-26-597-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
251 Vh-Vk dAb-Fc-dAb)

EVQLLYSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
20 HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHADDIOMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAP
KLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYMYYPETFGQGTKVEIKR

25 SEQ ID NO:40 DMS30009 (DT02-K-044-085-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
085 Vk-Vk dAb-Fc-dAb)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPHTFGQGTKVEIKRASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
30 VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGKEVDETYVPKEFNAETFTFHADDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPHTFGQGTKVEIKR

35 SEQ ID NO:41 DMS30010 (DT02-K-044-085-AAAS Linker-Fc-Albumin Domain 3 Linker-DTO2-K-
044-085 Vk-Vk dAb-Fc-dAb)
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DMS3002
DMS3002
N-term
N-term
N-term
Fc fusi
2013/ 01
dAb (1g

10

15

20

25

30

35

7 Ctermnal Fc fusion of K-044-085 dAb (Helical Linker) 163

8 Ntermnal Fc fusion of K-044-085 dAb (1gGlL H nge) 164 DVS30029
nawoRe1jusiodn of K-044-085 dAb (ASTHP |inker) 1@6TNP3&H2/06453X%4

nal Fc fusion of K-044-085 dAb ((TGLDSP)x4) 166 NO85 TVAAPS

nal Fc fusion of K-044-085 dAb (TVAAPS) 167 NO85 fib x3 N-term nal
DIRMITS SS BAZADBSTITENASQ W TRBE BB QBPGKAPBIB I YHPED.QSGVPSRFSGSGSGTDFTLTISSLQPEDFA

%Q&ﬁﬁ%ﬁ%ﬁ%%ﬁ%%ﬁ&ﬁﬁs%ﬁ% pd AR L B AGE T RB ko sk St PO Dby e B i A8 2
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGKEVDETYVPKEFNAETFTFHADDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSIL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPHTFGQGTKVEIKR

SEQ ID NO:42 DMS30011 (DT02-K-044-251-AS Linker-Fc-Albumin Domain 3 Linker-DT02-K-044-
251 Vk-Vk dAb-Fc-dAb)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPETFGQGTKVEIKRASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGKEVDETYVPKEFNAETFTFHADDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPETFGQGTKVEIKR

SEQ ID NO:43 DMS30012 (DT02-K-044-251-AAAS Linker-Fc-Albumin Domain 3 Linker-DTO2-K-
044-251 Vk-Vk dAb-Fc-dAb)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPETFGQGTKVEIKRAAASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGKEVDETYVPKEFNAETFTFHADDIQMTQSPSSLSASVGDRVTITCRASOQWIGPELKWYQQKPGKAPKLLIYHGSIL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPETFGQGTKVEIKR

SEQ ID NO:44 DMS30013 (C-terminal Fc fusion of K-044-085 dAb (Albumin Domain 3 Linker) Fc-
dAb)

ASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHA
DDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGYPSRFSGSGSGTDFTLTISSLQPEDF
ATYYCQQYMYYPHTFGQGTKVEIKR
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169 NO85 H2A N-term nal Fc fusion of K-044-085- AS-Fc (H112A) 170 Q085 fib
x3 C-termnal Fc fusion of K-044-085 dAb ((TG.DSP)x3) 171 C085 alb d 1
C-t er m naWoRe13faagiosn of K-044-085 dAb (Al bumi n Domai n 1PCTEP201Q08&3al b d 2
C-termnal Fc fusion of K-044-085 dAb (Al bumin Domain 2) 173 Q085 alb d
3-TFHAD C-term nal Fc fusion of K-044-085 dAb (Al bum n Dormai n 3- TFHAD)
C085 ASXBD@Ot4r mi nal FoMEISLDO(A-tefninét R4dsidd BB K-04AB08E (0 YdDetin B@)ain AMikeTBB5
ASx4 Ca&bc?rm' nal Fc fusion of K-044-085 dAb ((d y4Ser)x4) 176

10

15

20

25

30

35

THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHADD
IQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFAT

YYCQQYMYYPHTFGQGTKVEIKR

SEQ ID NO:46 DMS30015 (C-terminal Fc fusion of K-044-251 dAb (Albumin Domain 3 Linker) Fc-
dAb)

ASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHA
DDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGYPSRFSGSGSGTDFTLTISSLQPEDF
ATYYCQQYMYYPETFGQGTKVEIKR

SEQ ID NO:47 DMS30016 (C-terminal Fc fusion of K-044-251 dAb (Albumin Domain 3 Linker) Fc-
dAb)

THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHADD
IQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFAT

YYCQQYMYYPETFGQGTKVEIKR

SEQ ID NO:48 DMS30017 (N-terminal Fc fusion of K-044-085 dAb (TVAAPS Linker) dAb-Fc)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPHTFGQGTKVEIKRTVAAPSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK
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Vh- Vk and Vk-Vk DAb- FcdAb Sequences DVS30034 K- 044- 085 dAb N- ( VEPKSSDK
linker) & C-termnal ((TG.DSP)x4) 135 177 DVMS30035 K-044-085 dAb N- ( ASTHP
| i nker) &wG2bsvarumwal (( TGLDSP) x4) 136 178 DMS30036 DOMLPCZE:P2@Z/ 064882 N-
((TADSP) x3) & C-term nal K-044- 085 dAb ((TGLDSP)x4) 137 179 DMs30037
DOML5- 26- 597 dAb N- (VEPKSSDK |inker) & C-term nal K-044-085 dAb
((TOLDSfxaNOU38 180 DVBRCHBSS (DNELSTHD Fafiididn oEKDe4-pd b (KABESALnkeS BAE KD
((TALDSP) x4) 139 181 DWVS30039 DOML5- 26-597 dAb N ((TGLDSP)x4) & C-term nal
K-044- 085 dAb ((TGLDSP)x4) 140

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA

5 TYYCQQYMYYPETFGQGTKVEIKRTVAAPSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

10 SEQ ID NO:50 DMS30019 (N-terminal Fc fusion of K-044-236 dAb (TVAAPS Linker) dAb-Fc)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPKTFGQGTKVEIKRTVAAPSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF

15 NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

SEQ ID NO:51 DMS30020 (N-terminal Fc fusion of K-044-251 dAb (TVAAPS Linker) dAb-Fc)
20

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPETFGQGTKVEIKRTVAAPSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD

25 ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

SEQ ID NO:52 DMS30021 (N-terminal Fc fusion of K-044-255 dAb (TVAAPS Linker) dAb-Fc)

30
DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQYMYYPKTFGQGTKVEIKRTVAAPSTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
35 QKSLSLSPGK
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182 DVB30040 DOML5-26-597 dAb N ((TG.DSP) x3 T113P mutation Fc) & C-term nal
K- 141 183 WD 2013/ 014208PCT/ EP2012/ 064632 044-085 dAb (( TGLDSP) x4)
DVS30041 wWoldhB/@620897 dAb N (( TGLDSP) x4 T113P nut ati on PCY/ER2@G20eteat nal
K044- 085 dAb ((TGLDSP)x4) 142 184 DMS30043 K- 044-085 dAb N- ( VEPKSSDK
linker) & C-termnal ((TGLDSP)x4) Codon optim sed 143 177 DMS30044

DOML5- 26=c8ORoth8b N-  ( ( TBUBSPYXB®PMES-Co-H&T-A1 livekbr-HE-CBAVAA DS S)x 3 Miike (- D TOGLERBR) X4)
Codon ogg&m@eg 144 Jr79 DVS30045 DOML5- 26-597 dAb N ( VEPKSSDK | i nker) &
C-term nal  REGAATOEY dAb ((TGLDSP) x4) Codon optini sed 145 180

EVQLLYSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNTLYL

5 QMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGKGSTVAAPSGSTVAAPSGSTVAAPSGSDIQMTQSPSSLSASVGDRVTITCRASOQWIGPELKWYQQK
PGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPHTFGQGTKVEIKR

10

SEQ ID NO:54 DMS30023 (DT02-K-044-085-HingelgG1Linker-Fc-GS{TVAAPSGS)x3 Linker-DTO2-
K-044-085 Vh-Vk dAb-Fc-dAb)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
15 TYYCQQYMYYPHTFGQGTKVEIKRVEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGKGSTVAAPSGSTVAAPSGSTVAAPSGSDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPK
LLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYMYYPHTFGQGTKVEIKR
20
SEQ ID NO:55 DMS30024 (DT02-K-044-085-AS-Fc (H112A)-GS{TVAAPSGS)x3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
25 TYYCQQYMYYPHTFGQGTKVEIKRASTATCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGKGSTVAAPSGSTVAAPSGSTVAAPSGSDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYH
GSILQSGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQYMYYPHTFGQGTKVEIKR
30
SEQ ID NO:56 DMS30025 (DT02-K-044-085-AS-Fc (T113P)-GS(TVAAPSGS)x3 Linker-DT02-K-044-
085 Vh-Vk dAb-Fc-dAb)

DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
35 TYYCQQYMYYPHTFGQGTKVEIKRASTHPCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY

VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK

NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
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DMVS30046 DMS1576 with C-term nal K-044- 085 dAb (( TGLDSP)x4) Codon
optim sed 146 181 DMS30047 DOML5-26-597 dAb N-( VEPKSSDK | i nker) &
C-term naWokeBM4M85 dAb m nus Cterm R ((TGADSP) x4) Cosom/Erpai2znbsen 147
185 DMS30048 DOML5-26-597 dAb N-(VEPKSSDK |inker) & C-term nal K-044-085
dAb + A ((TGLDSP)x4) Codon optimnm sed 148 186 DMS30049 DOML5-26-597 dAb
N- ( VEPKSSEHKGSTUAAESGSTRAABS G AvhRSa D IEMDAZPSsE) 85 VARV FFIARRAS QW IGGEL DBPRRKIAG KERIA LIDH

1 or m RO R BB A 93 Tl BeR My R eBir i sed. 150 188 DVE30051
DMS1576 with Cterm nal K-044- 085 dAb minus CtermR ((TG.DSP) x4) Codon
optim ng% %'ﬁ% ]789 WO Zg&guml(élr%QSPCT/ 0 2/ 064632 DWMS30052

termina
5
GCGGCCGCTAGC
SEQ ID NO:58 AS Linker (N-terminal Linker)
10 GCTAGC
SEQ ID NO:59 TVAAPS Linker (N-terminal Linker)
ACCGTCGCCGCTCCTAGC
15
SEQ ID NO:60 Hinge IgG1 Linker (N-terminal Linker)
GTGGAGCCTAAGTCTTCTGACAAG
20 SEQ ID NO:61 Hinge IgG3 Linker (N-terminal Linker)
GAGCTCAAAACCCCACTTGGTGACACA
SEQ ID NO:62 Fibronectin x3 Linker (N-terminal Linker)
25

ACCGGATTAGACAGTCCCACAGGTCTCGATTCACCTACTGGCTTAGACTCTCCA

SEQ ID NO:63 Fibronectin x4 Linker (N-terminal Linker)

30 ACCGGATTAGACAGTCCCACAGGTCTCGATTCACCTACTGGCTTAGACTCTCCAACCGGCCTGGACAGCCCC

SEQ ID NO:64 H2A 1gG1 Fc

ACCGCCACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGG

35 ACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG

TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTA
CCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACA
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DMVS1576 with C-term nal K-044- 085 dAb +A ((TGLDSP) x4) Codon optim sed 152
190 DMS30053 DMS1576 with C-term nal K-044- 085 dAb +AAA (( TGADSP) x4) Cod
on opti mwediBEE42081 DVS30054 DWVS1576 with C-term nal KPOFAP208B648h +T
((TGLDSP) x4) Codon optim sed 154 192 WO 2013/ 014208PCT/ EP2012/ 064632
SEQUENCE LI STI NG SEQ | D NG 1DM51529 ( DOML5- 26- 593- Fc dAb- Fc)

5 GAGGT GBAGCT EHICBSNGT BTG AGAGEAT TAERAGACGRETGEHAGEI QCATSAGTCAGTICTAGIGCABCCT C
CGGA

TTCACCT T TAKEEE P AT G TR T B XA G A LA AR FETAGK ST B P A GAGaT T

TCG CCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGC

N HE e PG Al e IS YA e SEL R e o G T RAC S F e

TGT AT CT 6RAGAT (eAACAGCATTACAT (BAC R CAGACANAECEFTAIAGE ABEGT GCGAAAGAT CCTCGGAAGT TAG
ACT ACTGGEGEGTCAGGGAACCCT GGTCACCGT CTCGAGCGCTAGCACCCACACCT G
CCCCCCCTGCCCTAECCCCCGAG CTG CT 10

GCGECCEASEQTIAMOEEE GT TCCT GTEBESIGCCAAGCCT AAGGACACCCT GATGAT CAGCAGGACCCCCGAAGT GAC
CTG

CGT GGT GGT GGAT GT GAGCCACGAGGACCCT GAAGT GAAGT TCAACT GGTACGT GGACGGECGT GGAAGT GCACAA

CG ACCCACCCTTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGG

CCAAGACCAAGCCCAGAGAGGAGCAGT ACAACAGCACCT ACCECGT GGTGTCTGT GCTGACCGT GCT GCACCAGG
AT-i-O ACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG

/CA\IG;CT GAAGEIRAAGTACSTAC AT AAIGT GO SRS ARG & A GEECRGEE X E NS ENEYNCARARCRETRAGCA

GCCAACCS A A EA A SRS T E TN EAC T L FOCETE AR AT AT FRAREAREHACEAGETG

TCC 15 AGGCCCTGCCTGCCCCTAT_(IZ_GA%AAACCATCAGCAA_(IS_GCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGC

CTGACCTGTI CTGGT GAAGCGCTTCTACCCCAGCGACAT CACCGT GGAGT GAGCAACGGECCAGCCCGA
AA CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCG

CTACAACHEFOEREX e Ad R EERGOE AN BRRENCFANRE ACEAL IR fFO S NEREEIRTEERNRACAG
CAG ATGGCAGCAGGGCAACGT GT TCAGCT GCAGCGT GATGCACGAGGECCCT G

CACAAT CRCTHEASECAEKAGABTET G BEETETICLEETESCAMSE FHSET DT WS FEIVEIH PHTGCAC

( DOML5- QEG&Q:ZT&QCQAQAEWCACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG
GAGGTGCAGCTGCTGEGT GT CT GECGEECGEEACT GG GCAGCCCT GECEECAGCCCTRAGACTAGCT CeaEeeaEccAce
G

GCTTCACE R GABGECCT ACCOCAT AR 3T PR GE R T ERAAGGEOCT GGAAT GGGT GTCOGAGA

TCA
GCCECAGCGGECAGCAACACCT ACT ACGCCGACAGCGT GAAGGGCCGGT TCACCATCAGCCGGGACAACAGCAAGA

AC 25 %WW CAACAGTAGCTGCTCCTTCTGGATCC
CCGTGTACTA

GACTACT GGEGECCAGGGECACCCT GGT GACCGT GAGCAGCGCTAGCACCCACACCT GCCceeecTracecTaCceeceTr

GAG , . e
CTGCT GRS EAGET T T R B AR SRR CACCOCT GAT GAT CAGOCGGACCCCOGAG

GIG

23 G b RN EROAGTL EORREO RN ERCCT RSB ITACREC AT T T ACCT CRACCECETARACETG

ACAACGCCAAGACCAAGCCCCGEGGAGGAACAGT ACAACAGCACCT ACCGEGT GGTGT CCGTGCTGACCGTGCTGC
AC 30

CAGGACTIEM ERREcacArA AR R ARG AR A GBCOCT GOCT GCOOCCAT CGAGAAAACC

ATC
A L R R K R R A R A A R e A SRR LS OAAIAC

GGBGTCCCTGACCT GCCTGGT GAAGEGECT TCTACCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAACGGECCAGCC

Gac GTT O CoTUACACE ARG PSSO RN

AGAGCCGEGET GGCAGCAGGGECAACGT GT TCAGCT GCAGCGT GAT GCACGAGGECCCT GCACAACCACTACACCCAGA
AG 35ACCCTGAGCCCT GTCCCCCGECAAG WO 2013/ 014208PCT/ EP2012/ 064632 SEQ I D

NO: 3DNB%@BG‘(“@A%’%%CH%CCE%C‘FGE?‘Jﬁ%?’*%%‘ﬁ%%% AL 5 TVAAPSGS) X3 Li nker )

Fc- dAb)
CA%CI’ SEQ |D NO: 7%AAGACCCAA9@umm Domain 2 Lmke%ct%—rrmma Linker) GCTGCTGEAGSCOCCACCGTGTTC

TCCCCCCCAAGCCT AAGGACACCCT GATGAT CAGCAGAACCCCCGAGGT GACCTGI GTGGTGGT GGATGT GAGCC

ACG

AGGACCCTHA B P AR M e A A E T e A A B S A S T R AR S AMEACCAAGCCCAGGGAGE
A

GCAGTACAACAGCACCT ACCGGGT GGT GT CCGT GCTGAGEGT GCT GCACCAGGAT TGGCT GAACGGCAAGGAGT A
CA

AGT GTAAGGT GT CCAACAAGGCCCT GCCTGCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCCCAGAG



10

TTCTACCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACT ACAAGACCACCCeeeceT
GIG WO 2013/014208 PCT/EP2012/064632
CTGGACAGCGATGGCAGCT TCTTCCTGT ACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGECAACGT G
TT

CAGCTGCTCCGT GATGCACGAGGECCCTGCACAAT CACTACACCCAGAAGAGCCT GAGCCT GT CCCCT GECAAGEG
ATC

TACCGT AR R AT CAGGAT P AR B P B A L A P BN e PSR CAGT AGCT GCT CCT TCT GGAT CCGA

CATC
S RS AN AL SIS A A A L ARGl T T CPEEAAGTCAG
TTGSTCCTGAGT TAAAGT GGT ACCAGCAGAAACCAGGGAAAGCOCCT AAGCT CCTGATCTATCATGGT TCCATTT

TGCA , Lo . .
AAGTGGEFCBARTEACGT TTCAE A A PEBRROME BAP RS R CRE TEH A RTRE AT cTGeaACC
TGAA

GATTTTGCTACGIACTACTGI CAACAGTATATGTATTAT CCTCATACGT TCGGCCAAGGGACCAAGGTGGAAATC
AAAC GTeXHEES At B N NSEZS GO TET ENPHEACRE T hisi on of K- 044-232 dAb

( GS( TVAAPSGS) x3 Linker) Fc- dAb)

CA AGCTCTGACAAGACCCACACCT GCCCCCCCT GCCCT GCCCCCGAGCT (T GEAGECCCCACCGTGITC
CT 255EQ ID NO:73 Gly4Ser 3x Linker (C-terminal Linker)

TCCCCCCCAAGCCTAAGGACACCCTGATGAT CAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCC
ACG

AGGACCCTaAEAF G T T E POt R ESHEE S EBE T SSREST GCACAAT GCCAAGACCAAGCCCAGGGAGG
A

GCAGTACAACAGCACCTACCGEEGT GGTGTCCGT GCTGACCGT GCT GCACCAGGAT TGGCTGAACGGCAAGGAGT A
CA SEQ ID NO:74 Gly4Ser 4x Linker (C-terminal Linker)

AGE 6T AAGGT GT CCAACAAGGCCCT GCCT GCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGEECCAGCCCAGAG
AG

CCCCAGGTEHAAR LT B S E FACE INGACAT S CE T CCRACFFOCAEETSFEEAT GACCT GCCTGGTGAAG
Ga&C 30

TTCTACCCCAGCGACAT CACCGT GGAGT GGGAGAGCAACGECCAGCCCGAGAACAACTACAAGACCACCCCCeeT
GTG SEQ ID NO:75 Helical Linker (C-terminal Linker)
CTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGECAACGT G
TT

ATC |
TACCGTG’&A@SA&%AT@A G?%%%%WT AT CAGGTTCAACAGTAGCTGCTCCTTCTGGATCOGA
CATC

CAGAT GAQEARESECCAT CCT O G G T GTARGAGACCGT GTCACCAT CACT TGOCGGGCAAGT CAG
TGGA '
35TTGGTCCTGAGT TAAGT TGGT ACCAGCAGAAACCAGGGAAAGOCOCT AAGCT CCTGATCTAT CATGGT TCCAT

TTE%’.‘A
AA GGCf:ﬁpéCCATCACGI' TTCAGTGECAGI GGATCTGEGACAGACT TCACT CTCACCATCAGCAGT CTGCAACC
TGAA WO 2013/ 014208PCT/ EP2012/ 064632

GATTT %@gﬁg@' ACTGT ng%@@gf A@ Trgn'll' r@l’ %T GAGACGT TCGGCCAAGGGACCAAGGTGGAAATC

Fc fusion of K-044-236 dAb
(GS(TVAAPSGS)XS Li nker) Fc- 5dAb)
CAGGCT A&CT CTGACAAGACCCACACCTGCCCCCCCT GCCCTGCCCCCGAGCT GCTGGGAGGCCCCAGCGIGITC
CTGT
TCACCCCCAAGCCTAAGGACACCCTGATGAT CAGCAGAACCCCCGAGGT GACCTGT GTGGTGGTGGATGT GAGCC

ACG . o
AGGACCCT AR PR AGT TCAACTEA T A P A B 5T B4R GGT GCACAAT GOCAAGACCAAGCCCAGGGAGS
A 10 GCAGTACAACAGCACCTACCGGGTGGTGTCOGT GCTGACCGT GCTGCACCAGGATTG
GCTGAACGCCAAGGAGTACA

AGTGTAABAIET CCAACAAGGCCCT GOCT GCCCCT AT CGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCCCAGAG

AG
%@GGTGTACACCCTGCCCCC‘I’_AGCAGAGATGAGCTGACCAA CCAGGTGTCCCTGACCTGCCTGGTGAAG
SEQ ID NO:79 Hinge IgG1 Linker (N-terminal Linker

TTCTACCCCAGCGACAT CGCCGT GRAGT GGGAGAGCAACGGECCAGCCCGAGAACAACT ACAAGACCACCCCCCCT
GIG

CT GGACAYREER PEGCAGCT TCT TCCTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGCAACGT G
TT 15

CAGCTGCTCOGT GATGCACGAGGCCCT GCACAAT CACT ACACCCAGAAGAGCCT GAGCCT GTCCCCT GRCAAGGG
ATC

TACCGT GGCAGCACCAT CAGGAT CTACCGT GGCAGCACCATCAGGT TCAACAGT AGCTGCTCCTTCTGGATCCGA

P~ R T~



dAb)

CAGGCTAGCT CTGACAAGACCCACACCT GCCOOCCCT GCCCT GCCOCCGAGCT GCT GGGAGGCCCCAGOGTGTTC
CTGT 10 WO 2013/014208 PCT/EP2012/064632
TCOOCCCCAAGOCT AAGGACACCCT GAT GAT CAGCAGAACCCCOGAGGT GACCT GT GTGGT GGT GGATGTGAGCC
ACG

AGGACCCT GAGGT GAAGT TCAACT GGTACGT GGACGRCGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGGGAGS
A GCAGT GTC%ﬁCCGﬁ?%TeC?Gqun‘EeCﬁ}E- GG RLGCT GCACCAGGATTG
AaGTMGGTGTCMAMAGmCCTmCTmATCGAGAAM@ATMGCAAGGCCAAGGGCMGCCCAGAG
AG

CCCCAGATETABRLCCT GoCCOCT AGCAGAGAT GAGCT GACCAAGAACCAGGT GTCCCTGACCT GOCT GGTGAAG
GGC515

TTCTA Ea IDN 8 ?AT Flbrorg;e;I;tm X3 Lmker iN termmai Linker GAACAACTACAAGACCA

CTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTG
T

CAGCT GCT e B T e A BEAGECCCT GCACAAT CACT ACACCCAGAAGAGCCT GAGCCT GT CCCCT GGCAAGGG
ATC

TA GGCAGCACCAT CAGGAT CTACCGT GGCAGCACCAT CAGGT TCAACAGTAGCTGCTCCTTCTGGATCCGA
CA SEQ ID NO:82 Fibronectin x4 Linker (N-terminal Linker)

CAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGT GTCACCAT CACT TGCCGGGCAAGTCAG
TGGA 20

TTGGTCCTetRET P AR ET BT AR GCAGAAACCAGGEGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTT
TGCA

AAGT GEGGTCCCATCACGTI TCAGT GGCAGT GGATCTGEGACAGACT TCACT CTCACCATCAGCAGT CTGCAACC
TGAA  SEQID NO:83 H2A 1gG1 Fc
GATETTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGT TCGGCCAAGGGACCAAGGTGGAAATC

AAAC GTI 25SEQ | D NGO 8DMS30005 (SN-terrri nal Fc fusion of K-044-251 dAb \S\/AAAS
Li nker ) TATARRGEARELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR

CAGT CCAUPANed ROk ESIAP SieirisR kabREFal APT PP SRBE Tt EUME A PLBTATE (ASRECACT

TGCC
GGGCAAGTNAETGRAP P OESFECTHEAGRIKF RNAGT B A AR ATCAXGKAAGCCCCTAAGCT CCTGATCT

ATC
ATGGTTCCATTTTGCAAAGT GGGGT CCCATCACGT TTCAGI GGCAGI GGATCTGGGACAGACTTCACTCTCACCA
TCAB 30SEQID NO:84 T3P IgG1 Fc

CAGTCTGCAACCTGAAGATTTTGCTACGTACTACT GTCAACAGTATATGTATTATCCTGAGACGT TCGGCCAAGG

AMGW&WWW&W%&&%W&%%&%&MX&&%MwG

GIG ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
GARGT GAGCCACGAGGACCCT GAAGT GAAGT TCAACT GGTACGT GGACGECGT GGAAGT GCACAACGCCAAGACC
AA

GCCCAGASRABBAGEAGT ACAACABEAGEFALCEREGTIAXST (GHEmTaBUm@ACCGT GCTGCACCAGGATTGGCTGAA
CG 35

GCAAGGAGTACAAGT GCAAAGT GAGCAACAAGGCCCT GCCTGCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGG
GC GSTVAAPSGSTVAAPSGSTVAAPSGS

CAGCCTAGAGAGCCCCAGGT CTACACCCTGCCT CCCTCCAGAGATGAGCT GACCAAGAACCAGGTGTCCCTGACC
TGTC TGGTGAAGGGCTTCTACCCCAGCGACAT CGCCGT GGAGT GCGAGAG
CAACGCOEAGTROBACGAACAACT AIAALACE LinREY (2@dravall42e8 PCT/ EP2012/ 064632
ACCCCCCCTGT GCTGGACAGCGATGGCAGCTTCTTCCT GTACT CCAAGCT GACCGT GGACAAGAGCAGATGGCAG
CAG

GGCAACGIEEDIITAGRBPEEIAGCGT GAT GCACGAGGCCCT GCACAAT CACTACACCCAGAAGAGT CTGAGCCTGTCC
CCT GGCAAG 5SEQ I D NO 9DMBS30006 (N-term nal Fc fusion of K-044-255 dAb
(AAAS Li nker) dAb-Fc)

GAGT CGAGIEANABECAGAT GACKKskek i LAke(T CEsai@TiiakeCAT CTGT AGGAGACCGT GT CACCATCACT
T

C%AAGT CAGTGGATTGGTI CCTGAGT TAAAGT GGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTATCT
ATC TGLDSPTGLDSPTGLDSPTGLDSP

ATGGTTCCATTTTGCAAAGT GGGGTCCCATCACGT TTCAGT GGCAGT GGATCTGGGACAGACTTCACTCTCACCA
TCAG 10

CAGITCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGT TCGGCCAAGG
GACC

AAGGT GGAAAT CAAACGEGECGEECCELT. AGCACCCACACCT GCCCCCCCTGCCCTGCCCCCGAGCT GCTGEECEEA
CCT

R PN NNT PN —— e pr—— p———— o g~ P NSNS K R N NT" A A AR LA S NVT" AT AT NA LN RA NN IR A NI 7NN SNLNT" FNLNLNT" FNLNT PN
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GAGGT GCAGCTGCTGGT GI CT GECGEECEEACT GGT GCAGCCT GECGECAGCCT GAGACT GAGCT GCGECCECCAGC
G WO 2013/014208 PCT/EP2012/064632
GCTTCACCTTCAAGGCCTACCCCATGATGT GEGT GCGGECAGECCCCT GGCAAGEECCTCGAATGGGT GTCCGAGA
TCA

GCCCCAGEEHIAGBAACACCT A Ao ComaAGUGHGEANEEIGaNeCACCAT CAGCCGGGACAACAGCAAGA
AC ACCCTGTACCT GCAGATGAACAGCCT GCGEGECCGAGGACACCG
CCGTGTACTACTGCGCCAAGGACCCCCGEAACCTG 15

GACT ACT XEBENEEAGEEPAINGT GGT GACCGT GAGCAGCGCTAGCACCCACACCT GCCCCCecTaeecracecce
GAG

CTGCTGEGAGGECCCCAGCGT GT TCCTGT TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCRAG
GIGs SEQ ID NO:89 Albumin Domain 2 Linker (C-terminal Linker)

ACCTGT GTGGTGGT GGAT GT GAGCCACGAGGACCCT GAGGT GAAGT TCAACT GGTACGT GGACGECGTGRAGGT G
CA

CAAT GCCh
CC

AGGAT TGECT GAACGGCAAGGAGTACAAGT GTAAGGT GT CCAACAAGGECCCTGCCTGCCCCTATCGAGAAAACCA
TCA 20 seqIDb NO:90 Albumin Domain 3 Linker (C-terminal Linker)
GC%,S\GGCCAAGGGCCAGCCCAGAGAGCCCCAGGT GTACACCCT GCCCCCTAGCAGAGATGAGCTGACCAAGAACC
AG

GT GT CCCGhoAPa/ PN ASRTEABGEGECT TCTACCCCAGCGACAT CACCGT GGAGT GGGAGAGCAACGECCAGCCC
GA

MGGAGCAGT ACAACAGCACCTACCGEGT GGT GT CCGT GCTGACCGT GCTGCA

A A BADIRNSL A A0ALES

GAACAACTACAAGACCACCCCCCCTGT GCTGRACAGCGATGECAGCT TCTTCCTGTACAGCAAGCTGACCGT GA
CAA SEQ ID NO:91 Truncated Albumin Domain 3 Linker; Alb Dom 3 —TFHAD (C-terminal Linker)
GAGCAGAT GGCAGCAGGEGECAACGT GT TCAGCT GCTCCGT GAT GCACGAGGCCCTGCACAATCACTACACCCAGAA
GA

CCGE CAGRBERR PRGN AEFCAAGGAGGT GGACGAGACCT ACGT GCCCAAGGAGT TCAACGCCGAGACCT TCACCT
TCC 25

ACGCCGACGACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGT GTCACCATCACTT
CCCG  skqIp NO:92 Gly4Ser 3x Linker (C-terminal Linker)

GGCAAGT CAGTGGATTGGT CCTGAGT TAAAGT ACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTA
TCA

TGGT TOCATddEERALAGTEERGT COCAT CACGT TTCAGT GGCAGT GGAT CTGGGACAGACT TCACT CTCACCAT
CAGC

AGROTGCAACCT GAAGAT TTTGCTACGT ACTACT GTCAACAGT ATATGT AT TATCCT GAGACGT TCGGCCAAGEG
ACCA ACGEGGRABECAMCGT 30,SFR | RNOLI2PYE30009 ( DTO2- K- 044- 085- AS

Li nker - Fc- Al bunmi n Dommi n'% E&n%e?rj}gll%% K %44? 085 Vk- VK dAb- Fc- dAb)

GACAT CCAGATGACCCAGT CTCCATCCT COCT GTCT GCAT CTGT AGGAGACCOGT GTCACCAT CACT TGCCGGGCA
AGTC 35

AGTGCAT ot G AP R R A 6T ACCAGCAGAAACCAGGGAAAGCCCCT AAGCT CCTGATCTATCATGGTT

%GCA%C% cecel CCCATCA%I;WE%QI{%@%L%&W GGGACAGACTTCACTCTCACCATCAGCAGTIC
T :

ACCTGAAGATTTTGCTACGTACTACTGT CAACAGTATATGT ATTATCCT CATACGT TCGGCCAAGGGACCAAGGT

%W@%@@WﬁmwwmmmmTwe

TTCC
AG GA GAAGIT A CGECGTG GAGGTGCACAATG CCAAGACCAAG

CCBAGG GAG GAGC AGTACAACAG CAC CTACCG GGIG GIGICCGTG CTG AC CGIG CTGCACCAGG

O AN R AR T e i R R S A PR A R P BEIAGAG

CCC TTCACCTTTAAGGCTTATCCGATGATGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTTTCAGAGATTTCG
CAGGTGTACACCCT GCCCCCT AGCAGAGAT GAGCT GACCAAGAACCAGHT GT CCCT GACCT GCCT GGT GAA
TTC CCTTCGGGTTCTTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGC

TACCCCASIGACGATAGOCHEACKAGTE X ETACRAIAGAACKICEEACIRTOGACAAG L A EAAGACIEMGTORBCETGT G
CT
A A PERE A P TS B P A AAET GACCGT GGACAAGAGCAGAT GGCAGCAGGGCAACGTGTT
CA

GCTGCTCCGT GATGCACGAGGECCCT GCACAAT CACTACACCCAGAAGAGCCT GAGCCT GTCCCCT GGECAAGGAGG
TGG 10 SEQ ID NO:96 DOM15-26-597 dAb

ACGAGACCTACGT GCCCAAGGAGT TCAACGCCGAGACCT TCACCT TCCACGCCGACGACAT CCAGATGACCCAGT
CTCC 108

ATCCTCCCTGI CTGCATCTGTAGGAGACCGT GTCACCAT CACT TGCCGEECAAGT CAGTGGATTGGTCCTGAGT T
AAAG

—— e = N PPN A A PR A RPN SRA N AR R R PN NT" R N I NINT" ST NN T FNT" R T 7N\ N T SN N SN | P epm—m— s s AR R NI SNSNSNSNTT NSNS N
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GGACAGCGATGGECAGCT TCTTCCT GTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGEGCAACGT GT T

CA WO 2013/014208 PCT/EP2012/064632
GCTGCTCCGT GATGCACGAGGECCCTGCACAAT CACT ACACCCAGAAGAGCCT GAGCCT GT CCCCTGECAAGGAGG
TGG

ACGAGACCTACGT GCCCAAGGAGT TCAACGCCGAGACCT TCACCT TCCACGCCGACGACAT CCAGATGACCCAGT

ATOCT O S ST RS R RS TR S S R RAC TR RS A oarT

AAAG  GCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGAGATCA
T R SRR AR CONEE SRR S LB R LB RAN A G AZRRL A
20GF| TCACGTEEGAGIEAEAA (CINAGHACCAGACHGICALT CABACK AT CANBCAET CICECAAGK NIGALGERAGATGCTAC

D NG 1SRSHOEE RS 048 FELTRTS ricer -Fo- Al bum n Domain 3~

Li nker - DTO2- K- 044-251 Vk-VKk d- Fc-dAb) 25
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGT AGGAGACCGT GTCACCAT CACT TGOCOGGGCA
AGTC AGTERRMPEETCCTGAGTHIRAASAG085 dAb

GT ACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA

TTT ! GCAAAGT GEEGT CCCAT CACGT TTCAGT GSCAGT GGATCTGEGACAGACT TCACTCTCACCAT CAGCAGTC
T GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC

ACCT GAASETGEATIECTAGGREETIMANG FEIdTASEMICA G AT A M REEdCR A S eI rAGEEACEAAGGT

GGAA 30 A
ATCAAACET BB T FREEACCEACAD MR SECEEy NESBEEECABCGTG

TTCC ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAA

TGT TCCCE%ACQ(%C%CZCT AAGGACACCCT GATGATCAGCAGAACCCCCGAGGT GACCTGT GTGGT GGTGGATGT GA
GCC

ACGAGGACCCT GAGGT GAAGT TCAACT GGTACGT GGACGECGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGGG
A GGAGCAGTACAACAGCACCT ACCGEGT GGT GTCCGT GCTGACCGT GCTGCACCAGGATTGG

CTGAACCESCARNORET DT02-K-044-232 dAb
ACAAGT GTAAGGT GTCCAACAAGGCCCT GCCTGCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGGECCAGCCCA
GA 35

GAGCCCCATAT BV ABARCF SECTCET AGCACSTATTCA T FEAEZSACHAICTAMESI T FCDGLGAEEPACTT GGT G

AAG AGTGGATTGGTCCTGAGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCAT
GCCT1 CTACCCCAGCGACATCGLCCGT GGAGT GELAGAGCAACGECCAGCCCGAGAACAACT ACAAGACCA

ccto TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAA

Gr 0 S0T5 AL ORAT EPA0 1) O AR oA ARASIAEATAAS AT

GTl CAGCTWBAACGIGT GAT GCACGAGGCCCT GCACAAT CACT ACACCCAGAAGAGCCT GAGCCTGI CCCCTGGCAA
GGA

GGTGGACGAGACCT ACGT GCCCAAGGAGT TCAACGCCGAGACCT TCACCT TCCACGCCGACGACATCCAGATGAC
CCA SEQ ID NO:99 DT02-K-044-236 dAb

GI GgéCCATCCT CCCTGTI CTGCATCTGTAGGAGACCGT GTCACCATCACT TGCCGEGCAAGT CAGTGGATTGGTCC
T

TTAAAGT GEPACREBTAGARATICAGAEANACICTUAABT CUSTAS FCIA UANGCETACTACTEIRBABAGT GGG
GTCC

5 CATCACKT T FENGTEECRET BART C TR A R A EACA TEXEERST CHEARSET B GATTT T

GCTAC TITGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAA

D NO TEOHBO0ES g AT AR B o1 e G R AU R P HCBOREN 3

Li 3Rer ) T¢A@ACEAD) 10

GCTAGCACCCACACCT GCCCCCCCTGCCCT GCCCCCGAGCT GCTGEGAGECCCCAGCGTGT TCCTGT TCCCCCCC
AAGC

CTAAGGASEAGONG6GAT GAT CACOABAAECREAEGT GACCT GT GT GGT GGT GGAT GT GAGCCACGAGGACCCT G
AG

GTGAAGT TCAACT GGTACGT GGACGGCGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGGGAGGAGCAGTACAAC

A GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
GCACCTACCGEGT GGT GTCOGT CCTGACCGT GCT GCACCAGGAT T GECT GAACGECAAGGAGT ACAAGT GTAAGG
TG215 AGIGGATIGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCA

TAC

ACCCTGCCCCCTAGCAGAGAT GAGCT GACCAAGAACCAGGT G CCCTGACCT GCCTGGTGAAGGECT TCTACCCC
ACGC

GACAT CGCCGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAACAACT ACAAGACCACCCCCCCTGTGCTGGACAGC
GA

TGGCAGCTTCTTCCTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGEECAACGTGT TCAGCTGCTC



SEQ | D NO: 18DMS30015 (C-terminal Fc fusion of K-044-251 dAb (Al bumi n Donain
3 Linker) Fc- dAb)

10 GCTAGCACOZABATENSCCCCCCCT GOCCT GCOCCCGAGCT GCT GRGAGRCCCeABRBIGENEGT LT TCCOCC
CCAAGC

CTAAGGACACCCT GATGAT CAGCAGAACCCCOGAGGT GACCT GT GTGGT GGT GGAT GT GAGCCACGAGGACCCTG
AG ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTGAGACGTTCGGCCAAGGGACCAAGGTGGAA

GT GAAGT TCAACT GGT ACGT GGACGGCGT GGAGGT GCACAAT GOCAAGACCAAGCCCAGGGAGGAGCAGTACAAC
A

GCACCTACCGGGT GGT GTCOGT GCT GACCGT GCT GCACCAGGAT TGGRCT GAACGGCAAGGAGT ACAAGT GTAAGG
TG

TCCAACARSETRECT coce RS R AR K CAT CAGCAAGECCAAGGGECCAGCCCAGAGAGCCCCAGGTG

TAC515
ACCCT ACA CCA%A\QA&ZCCA(% %%A%%GCAWQGGAGA%A%F%F %-F%A%%(}&Agc

AGC
GACAT COUSGEARAGTOOGAGNARABREACNETRES AR CRROETGTCET GEACAGS

GA TGGCAGCTTCTTCCTGI ACAGCAAGCT GACCGI GGACAAGAGCAGATGG
CAGCAGER A AR R SR FATTASEETT CAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCA

GAT CCACRATERL S ATBIACARETAG AAFACAAACAAEHIT T ARG AT EOCEE CEANB BGRAARE SXREARAGAC

CT
ACE? GO A ET T CAACGCCGAGACCT TCACCT TCCACGOCGACGACAT CCAGAT GACCCAGT CTCCATCCT
CCCT 20
GTCTGCA;I'E%'I;ﬂé(i(oizAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTCI;TA
CCA

GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGT TCCATTTTGCAAAGT GGGGT CCCATCACGT TT

CAGT
GGCAGT G S A A E T AT P ER AT AR AT EH A T BAAA T T F ECPABETACTACT GT

CAAS AGTIABAHMEARACEACMEALCE A SREARFHAFCANSEATITRARAT AR c B RER dalRG

NO 19DMS30016 (C-termnal Fc fusion of K- 044 251 dAb (Al ' bumi n Domain 3
Li nker)ﬂlféACT(g; CGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTA

AR G GEEAGREE AR RT T AR ESTAGSRREGGARGCCT

"B ETBBFCEIBCATGTARCECACTAIGASHCTEACGT GA

AG 30 CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCG
TTCAACTGGTACGT GGACGCECGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGEGAGGAGCAGT ACAACA

TA20 CCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGC

W%ﬁ%ﬁ%ﬁ%&%@%@@%@%&%ﬁ%&é&%&%ﬁﬁ%@%ﬁ& CCAA

VABEBEEBMBECCAGAGAGCCCCAGGTGTACACCC

CCCCTAGCAGAGAT GAGCT GACCAAGAACCAGGT GT CCCTGACCT GCCT GGT GAAGGGECT TCTACCCCAGCGACA

TCG SEQ ID NO:103 DOM15-26-593 dAb

GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACT ACAAGACCACCCCCCCT GT GCCTGGACAGCGATGECA
&C 35
TTCT TCONGIAGSGEAABCTEEA HIGCYVIGRBCAIBCKTUET GATG

GA@CC‘F%@AW@X@‘FA&&&&W%@CCTGTCCCCTGGCAAGGAGGTGGACGAGACCTACGTG

é&AAG'?éGT %ﬁﬁmﬁ% Z&@g%g%% 632CGACATCCAGATGACCCAGT CTCCATCCTCCCTGICT

TGBAGGAGACCGT GT CACCATCACT TGCCGGEECAAGT CAGT GGAT TGGT CCTGAGT TAAAGT GGTACCAGCAGAA
ACC
AGGGAAABCECFRRCFEEY ERFETAT EAN ST MR CEARREP BRI AT ERCER P RNEY 6acaG
TGGA  QMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSS
TCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGI CAACAGTAT
ATGTA TTATCCTGAGACGT TCGGCCAAGGGACCAAGGT GGAAATCAAACGT 5 SEQ I D NO 20Dvs30017
( N-t er nspaab NBe1ob usi on  obToS-KB4-08880AD ( TVAAPS Li nker) dAb- Fc)
GA TCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGT AGGAGACCGT GTCACCATCACTTGCCGGEGECA
é 10 AGITGGATTGGTICCTGAGITAAAGTG

GT ACCACKIBNAOSESSAREY AN IR A MAIPELIKAY HORACKRARICAT X AIOEGUPS RFSGSGSGTDFTLTISSLQPEDFA
TTTTGCAAAGT GGEGT CCCAT CACGT TTCAGT GGCAGT GGAT CTGGGACAGACT TCACTCTCACCATCAGCAGTC

TGCA TYYCQQYMYYPHTFGQGTKVEIKR
ACCTGAAGATTTTGCTACGTACTACTGTCAACAGTATATGTATTATCCTCATACGT TCGGECCAAGGGACCAAGGT
ATCAAACGTACCGT CGCCGCT CCTAGCACCCACACCT GCCCCCCCT GCCCT GCCCCCGAGCT GCTGEECEGACCT
AGCG

—— e —— e — p——— . PSP R R L FNT" A A A NA I NT" AT AT NA NN AR NN R NN NAR R NI N N SNLNT" FNL"NLNT" FNNT" FNLSNT SN\



5SEQ I D NO 22DWVS30019 (N-term nal Fc fusion of K-044-236 dAb ( TVAAPS

Li nker) dAb- Fc)

GACAT CCAKDGABITA428% CT CCATCCT CCCTGT CTGCAT CT GT AGGAGACCGT GPCAERANICAIHF31CCGGGECA

AGTC

AGTGGATTGGT CCTGAGT TAAGT TGGT ACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGT T

CCAT 10

TTT GTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGT CT
G:éé%grm TTTG CT%AC@& CAACAGTATATGTATTATCCTAAG ACGITCG G CCAAG

G GACCAAG GIG G AAA

LA A OG A R AR R A LR PR R A SRR RAR LT GRRRRRACCTA

GI TECT GV v GRETARISRACACCCT GAT GAT CAGCAGGACCCCCGAAGT GACCT GCGT GGT GGTGEA
TGT

GAGCCACGAGGACCCTGAAGTGAAGT TCAACT GGTACGT GGACGGECGT GGAAGT GCACAACGCCAAGACCAAGCC
CA 15 SsEQID NO:107 DT02-K-044-236 dAb
GAGAGGAGCAGTACAACAGCACCTACCGCGTGGETIGTCTGTGCT GACCGT GCTGCACCAGGAT TGGECTGAACGGECA
AG

gA&GT ACAHGIMFOSALGEA SHEERAATERACEIVICP T (A DOIRE KA PIA T LA AR ANSRASHSASSIAABTSK LAPEBERCCAG
TAGA A ERA Y B R REE R CT CCCT CCAGAGAT GAGCT GACCAAGAACCAGGT GTCCCTGACCTGTCT

GGIG
AAGGCCT TCTACCCCAGCGACAT CCCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACTACAAGACCACC
cC SEQ ID NO:108 DT02-K-044-251 dAb

CCCTGI GCTGGACAGCGATGGCAGCT TCTTCCTGTACT CCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGEG

CAA

20CGT GTHENEE TS AR TARX T ERASANISEEKI ARKRAAT A T A O B RACATTC TEAGRET EFéCCCT
CGPAA GnEEINA W FEaENG3RR20 (N-term nal Fc fusion of K-044-251 dAb (TVAAPS
Li nker) dAb-Fc) 25

GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACCGT GTCACCATCACTTGCCGGGCA
AGTC AGHIHATEGET CCTCAGTEABAGES 255 dab
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGT TCCA

TTTTGCAAAGT GGGGTCCCATCACGT TTCAGT GGCAGT GGATCTGCGACAGACT TCACTCTCACCATCAGCAGTC

TCCA QII\_/IT%PSSLSASVGDRVTITCRAG%WIGPELKWY QKPGKAPKLLIYHGSILQSGYPSRFSGSGSGTDETLTISSLQPEDFA
ACCTGAAGATTTTGCTACGTACTACTGI CAACAGTATATGTATTATCCTGAGACGT TCGECCAAGGEGACCAA

GGAA 30TYYCQQYMYYPKTFGQGTKVEIKR

ATCAAACGTACCGT CGCCGCT CCTAGCACCCACACCT GCCCCCCCT GCCCT GCCCCCGAGCT GCTGEECGEGACCT
AGCG

TGT TCCTSRICBCAOTCCAAGCCTRALEABACCCT GATGAT CAGCAGGACCCCCGAAGT GACCT GCGT GGT GGT GG
ATG

TGAGCCACGAGGACCCT GAAGT GAAGT TCAACT GGT ACGT GGACGGECGT GGAAGT GCACAACGCCAAGACCAAGC
CcC THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS

A%@%%MWM&W%@W%W@%%TWMM

GGAGT JA@ LV B GAVAT NSNS U BT S 3 Y 0101 &

GC 35

CTAGAGAGCCCCAGGT CTACACCCTGCCTCCCTCCAGAGAT GAGCT GACCAAGAACCAGGTGTCCCTGACCTGTC
TGGT  SEQID NO:111 DOM15-26-593 CDR1

GAAGGGCTTCTACCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACTACAAGACCAC
CC

CCRCTGTSEMMACAGCGATGGECAGCTTCTTCCTGT ACTCCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGG
GCA WD 2013/ 014208PCT/ EP2012/ 064632

ACGT GT TCAGCT GCAGCGT GATGCACGAGGCCCT GCACAATCACTACACCCAGAAGAGT CTGAGCCTGTCCCCTG
GCA AG $ieQp ND: 1M 24DVB300f15-pd\sd3amr2 nal Fc fusi on of K-044-255 dAb ( TVAAPS
Li nker) dAb-Fc) 5

GACATCCAGATGACCCAGTCTCCATCCTCCCT GTCTGCATCT GTAGGAGACCGT GT CACCATCACT TGCCGGGECA
AGTC  EISPSGSYTYYADSVKG

éggIZATTGGT CCTGAGT TAAAGT GGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGT T

TTTTGCCASRGH Mo3Ed CCCATCASEM T £A69BE@BRAGT GGAT CT GGGACAGACT TCACTCTCACCATCAGCAGTC
X%GigGATTTTGCT ACGTACTACTGTCAACAGTATATGTATTATCCTAAGACGT TCGGECCAAGGGACCAAGGT
%ACGFA&GFC&C@FWA&A&CA@WW&CCF&W@WG&C&A@
?é'«l;'cl';CCT GI'TCCCCCCCAAGCCT AAGGACACCCT GAT GAT CAGCAGGACCCCCGAAGT GACCT GCGTGGTGGT GG

N =~



5CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTICAACAGTATATGTATTATCCTCAT
ACGITCG GCCAAGGGACCAAGGTGGAAATCAAACGT SEQ | D NO 26DvB30023

(DT02- K- oW 0-20831#0agel gGLLI nker - Fc- GS( TVAAPSGS) x3 Li nkePCIDE®P2012/645421- 085

Vh- Vk dAb- Fc-dAb) 10

GACATCCAGATGACCCAGI CTCCATCCTCCCTGI CTGCATCTGTAGGAGACCGT GTCACCATCACTTGCCGGGECA
AGTC AIRBBAIT GGTCCTGAGT TAAAGTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGT TCCA

TTTTGCAAAGT GGGGTCCCATCACGT TTCAGT GGCAGT GGATCTGGGACAGACTTCACTCTCACCATCAGCAGTC
TGCA SEQID NO:114 DOM15-26-597 CDR1

ACCTGAAGATTTTGCTACGTACTACTGI CAACAGTATATGTATTATCCTCATACGT TCGGCCAAGGGACCAAGGT
GGAA 15

ATCAAACETRItNgggagcect aagt ct t ct gacaagACCCACACCT GCCCCCCCTGCCCT GCCCCCGAGCT GCTGGGA
GGCCCCAGC

GTGITCCTGT TCCCCCCCAAGCCTAAGGACACCCT GATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGT G
GAT SEQ ID NO:115 DOM15-26-597 CDR2

GTGAGCCACGAGGACCCT GAGGTGAAGT TCAACT GGTACGT GGACGGECGT GGAGGT GCACAATGCCAAGACCAAG
CC

CAGGCGAGEHASCAGTACGAMAGCACCT ACCGCGGET GGT GTCCGT GCTGACCGT GCTGCACCAGGAT TGECTGAACGG

CA

AGéQ\GT ACAAGT GTAAGGT GT CCAACAAGGCCCTGCCT GCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGECC
AG 20 sgqIDNO:116 DOM15-26-597 CDR3

CCCAGAGAGCCCCAGGT GTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGICCcT@ACCT L
CTG

GT GAAGGE#RRk T syT ACCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACTACAAGACC
AC

CCCCCCTGTGCTGGACAGCGATGECAGCTTCTTCCTGT ACAGCAAGCT GACCGT GGACAAGAGCAGATGGECAGCA
G515  seQIDNO:117 DT02-K-044-085 CDR1

GCAACGTGTTCAGCTGCTCCGT GATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTAGCCT GTCCC
CTG

GCAAGGC%&FM GGCAGCACCATCAGGATCTACCGI GGCAGCACCATCAGGTI TCAACAGTAGCTGCTCCTT
CTG 25

GATCCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTICTGCATCTGTAGGAGACCGT GTCACCATCACTTGCC
G  srqipNO:118 DT02-K-044-085 CDR2

AACEE CAGIGGATTGGICCTGAGT TAAAGT GGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCA
-

TTCCAT'EEEWAGT GGEGEGTCCCATCACGTTTCAGT GECAGT GGATCTGGGACAGACTTCACTCTCACCATCAG
CAGT

CT GCAACCT GAAGATTTTGCTACGTACTACTGICAACAGTATATGTATTATCCTCATACGT TCGECCAAGGGACC

CGT 30 30024 (DT02- K- 044- 085- AS- Fc
(H112A) g@@v SGS) x3 ﬁ%%(l(gey% -K-044- 085 Vh-Vk dAb- Fc- dAb)
GACATCCAGATGACCCAGT CTCCATCCTCCCT GT CTGCATCTGTAGGAGACCGT GTCACCAT CACT TGCCGGGCA

A
Ag&AMWGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTT
CCA

TTTTGc,g,Eatﬁxﬁgr,%;ﬁgc:c:cATCAS:&‘,]ZT< CAGTEGAGT GGATCTGBGACAGACT TCACT CTCACCATCAGCAGTC

ACCT GAAGATTTTGCTACGTACTACTGICAACAGTATATGTATTATCCT CATACGT TCGECCAAGGGACCAAGGT

GGAA w 208PCT/ EP2012/ 064632

ATCAAA RECACCGCCACCT GOOCCCCCT GOOCT GOCOCCGAGCT GCT GRGAGGCCCCAGOGTGTTCCTG
TTGCE

CCCCCAA CACCCT T CCCCCGAGGT GACCT GTGT GGTGGTGGATGTGAGCCACG
AG mcé%@%eﬁm CGGCGTG GAGGTGCACAATG CCAAGACCAAG
CCCAGG GAG GAGC AGTACAACAG CAC CTACCG GGTG GTGTCCGTG CTG AC CGTG CTGCACCAGG
ATTG GCTG AACG GCAAGGAGTACAAG 5

TGTAAGE P AACAAGGCCCT GCCTGOCCCT AT CGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCOCCAGAGAG
CCC CAG GTGTACACCCTG CCC CCTAGCAG AG ATG AG CTG AC CAAG AAC CAG GTGTC CCTG
AC_CTG C CTG GIG AAGG G CTTC

TA BN AR RGoCGT GBS A GASE R GGOCAGCCCGAGAACAACT ACAAGACCACCCCCCCTGTG
CT GG ACAG CG ATG G CAG CTTCTTC CTGTACAG CAAGCTG ACCGTG G ACAAG AG CAG ATGG
CAG CAGG G CAACGTGTTCA G CTGCTCC GTG ATG CACG AG G CCCTG CACAATCACTACACCCAG
AAG AGEXEAE CCTGTCC CCTGG CAAGG G ATCTA 10 CCGTG GCAG CAC CATCAG
GATCTACCGTG G CAG CACCATCAG GTTCAACAGTAGCTG CTCCTTCTG G ATC CG ACATCCA G
ATG AC CCAGTCTCCATCCTCCCTGTCTG CATCTGTAGG AG AC CGTGTCAC CATCACTTG C CGG G
CAAGTCAGTG GATT GGTCCTG AGTTAAAGTG GTACCAG CAGAAAC CAG GG AAAGC CC
CTAAGCTCCTG ATCTATCATG GTTCCATTTTG CAAA GTG G G GTC CCATCACGTTTCAGTGG

PNAR PNVT"N ATV "T"N PN APPSR LN RN PNVT""T "R P VTP VTP \A AT AN AP VT I "T"%N AR RPN NVT"7 AN A M



EVQLLVSGGELVQPGGSL RLSCAASGFTFKAYPMWWRQAPCKGLEW/SEI SPSGSYTYYADSVKGRFTI SRDNS
KNTLYL

QVNSL RAEDVONAYMIOAMKIDR RKL DYWGEQGT LVTVSSASTHT CPPCPAPEL L GGPSVIPCFRIPRREIDF4682 SRTPEVT
CVYWVDVS 5

HEDPEVKFNWYVDGVEVHNAKTKPREEQYNST YRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQ
PREPQV

YTLPPS LTCLVK A GQPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWQQGNVF
SCSVNH%%H%&SLSLSS@B%#@/@wD|v51576 ( DOML5- 26- 597- Fc dAb- Fc) 10
EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPM MAWRQAPG KG LEW/SE | SPSGSNTYYADSVKG
RFTI SR@%I%&TB%E% QM NSLRAEDTAVYYCAKDPRKL DYWGQGTLVTVSSASTHTCPPCPAPE LLGG
PSVFLF | SRTPEVTCVWWDVS H EDP EVKF NWYVDGVEVH
NAKF KPREEQYNSTYRVWSVL TVLHQDW.NGKEYKCKVSN KALPAPI EKTI SKAKGQPREPQV
YTLPPSRDEL TK| LTCLVKGEYPSDI AVEWESNGQPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWOQGNVF
SCSVVHE B ANAN “HY Tk SL SP BBTER6EES T159°NO: 31DMS30000 (C-terminal Fc fusion of
K- 044- 085 dAb ( GS( TVAAPSGS) x3 Li nker) Fc- dAb)
ZOQASS%HTCPPCPAPELLGGPSVFLFPPKPKDTLM | SRTPEVTCVWDVSH EDP EVKF NWYVDGVEVH
NAKTKP
TYRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFY
PSDI AVEW ESNGOPEN NYKTTPPVLDSDGSFFL YSKL TVDKSRWQQGNVFSCSVM HEAL HN

P SLIEIPHRAZTVAAPSGSHIPRAF44-236 CDR3
SGSTVAAPSGSDI QUTQSPSSL SASVGDRVTI TCRASQM GPEL KWQQKPGKAPKLLI YHGSI LQSGVPSRFSG
SGSGTDFT LTI SSLQPEDFATYYCQQYMYYPHTFGQGTKVEI KR 25 SEQ | D NO: 32DMVS30001
(Cter fPREWYEET f usi on of K-044-232 dAb (GS( TVAAPSGS) x3 Li nker) Fc- dAb)
QASSDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNS 30
TYRVVSVAER/P NOEE NGKE Y KCRIPINIKAE AP IR T SKAKGOPREPQVYTL PPSRDEL TKNQVSL TCLVKGFY
PSp AVEW
ESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVIVHEAL HNHY TQKSL SL SPGKGSTVAAPSG
STVAAP RASQWIGPELK
SGSTVAAPSGSDI QUTQSPSSL SASVGDRVTI TCRASQW GPEL SWQQKPGKAPKLLI YHGSI LQSGVPSRFSG
SGSGTDFT LTI SSLQPEDFATYYCQQYMYYPETFGQGTKVEI KR 35SEQ | D NO 33DV530002
(Gt er n?E8AP NPel2f usi on oPTOR-KIHA23BEPRIAL ( GS( TVAAPSGS) x3 Li nker) Fc- dAb) WO
2013/ 014208PCT/ EP2012/ 064632 QASSDKTHTCPPCPAPELLGG PSVF LF PP KPKDTLM
| SRTPEVTCVWDVSH EDP EVKF NWYVDGVEVH NAKTKP REEQYNS TYRVWVSVLTVLHQDW.NG
KEYRCKVSNLEALPAP | EKTI SKAKGQPRE PQVYTLPPSRDEL TKNQVSLTCLVKG FYPSDI AVEW
ESNGQPEN NYKTTPPVLDSDGSFFLYSKL TVDKSRWOQGNVFSCSVM HEALHN
HYTQKSL SL SPGKGSTVAAPSGSTVAAP
SGSTVAARSESD: QT QSPSSL SARYGBRYPF TARASQA GPEL SWQOKPGKAPKWYFI GSI LQSGVPSRFSGS
GSGTDFT 5LTI SSLQPEDFATYYCQQYMYYPKTFGQGTKVEI KR SEQ | D NO. 34DMVS30003
(C-termnal Fc fusion of K-044-251 dAb (GS(TVAAPSGS)x3 Linker) Fc- dAb)
10QASSOKIFTMYIPPCPAPELLGG PSVF LF PP KPKDTLM | SRTPEVTCVWDVSH EDP EVKF

DGVEVH NAKTKP REEQYNS TYRWSVLTVLHQDW.NG KEYKCKVSN KALPAP |
EKTI SKAKGQPRE PQVYTLPPSRDELTKNQVSLTCLVKG FYPSDI AVEW ESNGQPEN
NYKTTPRM DSBESPFL YSKL TVOKSRABEZBFFISVM HEALHN HYTQKSL SLSPGKGSTVAAPSGSTVAAP
SGSTVAAPSGSDI QUTQSPSSL SASVGDRVTI TCRASQM GPEL KWQQKPGKAPKWYFI GSI LQSGVPSRFSGS
GSGTDFT LTI SSLQPEDFATYYCQQYMYYPETFGQGTKVEI KR 15 SEQ | D NO 35DVS30004
( G-t er map@WVIGPELKf usi on of K- 044-255 dAb ( GS( TVAAPSGS) x3 Li nker) Fc- dAb)
20QASSDKTHTCPPCPAPELLGG PSVF LF PP KPKDTLM | SRTPEVTCVWVDVSH EDP EVKF
NWYVDGVEVH NAKTKP REEQYNS

30 SEQ ID NO:130 DT02-K-044-255 CDR2
HGSILQS
SEQ ID NO:131 DT02-K-044-255 CDR3

35
QQYMYYPKT

113



TYRWSVLTVLHQDW.NG KEYKCKVSN KALPAP | EKTI SKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKG FYPSDI AVEW ESNGQPEN

NYKTTPPVIRBRESHAIANSKL TVDKSRWOQGNVFSCSVM HEALHN HYTCQKSL SIPEPERBIINAMEBPSGSTVAAP
SGSTVAAPSGSDI QVTQSPSSL SASVGDRVTI TCRASQWL GPEL KW QQOKPGKAPKWYFI GSI LQSGVPSRFSGS
GSGIDFT LTI SSLQPEDFATYYCQQYMYYPKTFGQGTKVEI KR 25 SEQ | D NGO 36DMS30005

( N- t er SEQal NEL32fNiroinal 6 fukieDdiDOREE-2dAb7 (AAASLLIPRRET ) dAb- Fc)

ESTDI QVITQSPSSLSASVGDRVTI TCRASQWL GPEL KWYQKPGKAPKWYFI GSI LQSGVPSRFSGSGSGTDFTL
Tl SSLQPE

DFATYY GRQuMy S cTE XX STICVET ddAAAEE NI CEARIITL GEESMd de PEAGHIDE A M SR ERENICAEV VDV
SHEDPEVK 30

FNWYVDEFEVHGART KO REEE NS FYRW/SV ST AR AR E A TS M T56T TR TSREKETSSREPQVY
TLPESR 6 ATCcAGCCCAAGCGGCAGCAACACCTACTACGCAGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA

DEL TKNQVSLTCLVKGFYPSDI AVEWESNGQPENNYKT TPPVLDSDGSFFL Y SKL TVDKSRWQGNVFSCSVMHE
ALHNHY GIFORSASIASRGKG TBECT G (2 GRTE VIS S DO GCNS AP ARAGE FCAET GT ASTASIGOFCARAGEAC 255
dAb ( i )

LoDy o R R T R A SRR RS AT A S S A SR o L
Tl SSLQ?ETCGATI'CACCTACTGGCTI'AGACTCTCCAACCCACACCTGCCCCCCCTGCCCTGCCCCAGAGCTGCTGGGCGGAC
DFATYY YMYYPKTF KVElI KRAAASTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDV
SHEDPEWACYAD & 5949 £ 1A O SEPARCERIEA 8963 9A ERIYBIA\AGCCCCGAGGTGACCTGTGTGGT
AR AT M TMCHEEMINGK RSN KB AL BT SKAQERBEPRATAREER OF
LTKNQVSLTCLVKG FYPSDI AVEVWESNGQPE N NYKTTPPVLDSDGSFF LYSKLTVDK
I\I\/FSCSWAFDEQQQCAGWGQB@IAS[WAﬁS‘E@TA@Q@TQQWGOWG(AD@M@TQGAQQ\WAS

v LvaeEE VB AR AT AR e R uBeRa ks

RFTI sm&mmmmmmmm&m&mmmmmmwmemmm
PSVFLFPPKPKDTLM, | SRTPEVICVWVDVS 10 H EDP EVI
NAKTKP@@%TW%W@WWEW%ﬁ%%WW&E&WGGCCAGC

YT BPSRIOERd AAESEACAASREEATBEE AYEYESNGRERONOAT & EERMLIPERCETE A REEAAGHGIREEIENVF
SCSVMHE ALHN HYTOKSLSLSPG KEVDETYVPKE FNAETFTF HADDI QMTQSPSSLSASVG

DRVTI TCRASOHEAS PEAT KGFAXIRCCCRAFLGICT T CAGCEF C ICOBEHSIRASESESSCF DRACHA B CHRCA

EDFATY%E&QXML@/ {@g@% EQ I D NG 39DMS30008 ( DOML5S- 26- 597- AS
Li nker - Fc- fackh mai n kEjfgﬁcét\?\-éDToz K- 044- 251 Vh-Vk dAb- Fc- dAb)
EVQ_LVSGGGLVQDGGSLRLSCAASGFTFKAYPM MAWRQAPG KG LEW/SE | SPSGSNTYYADSVKG

PSVELF RO SH RO IRVEN o oL EUR BB o o

NARDKPREEQYNSTYRVVSVLTVLHQDW.NGKEYKCKVSN KALPAPI EKTI SKAKGQPREPQV

YTLPPSRDEL TKNOVSL TCLVKGEYPSDI AVEWESNGOPENNYKT TPPVL DSDGSFFLYSKL TVDKS
scsvw@%@rﬂ%@%‘t@@%&@%é%@%@ﬁ@ ERAET EPES PRI CRATISP S SE SASTE-6CC

DRVTI TCRacRMAec Rica hEYMPRKR S ARERT dTisle b YEESH c Al oM BBE RSESHeTEE AATd o ¥t g A
EDFATYYCQOYMYYP ETFGQGTKVEI KR 25SEQ | D NO 40DVB30009 ( DT02- K- 044- 085- AS

Li nker G CAPBGAPCTEARCAAN AT MITALCETTEARCOIARACHES CHRITVR CAR AFECGRAY-AACA

S CPEBEA T O PPk R R KA FOT o QAP RS B RRORDTLRT e

| SR PEVTCYGAABIHG DA CEYBEOIA GBG CACCCTGGTGACCGTGAGCAGCACGGGTCTGGACAGTCCGACTGGT

bﬂ%%ﬁm@%w&%g&%§ﬁ GCCCTGCCCCCGAGCTGCTGGGAGGCC

NQVSL T GeNEEETET SER T8 Y RMIECOEEARERINAA E EREM dCPBEIATE X S SOAKERWRNGINV ARt G T

EALHNHYTOKSL SLSPG KEVDETYVPKE F NAETFTF HADDI QSPSSL SASVCDRVTI TCRAS G
PE L P& RAPRLCEASHAGSA CEEIGAAGTGAAGTTCAACT GGTACETGGACGGCGTGGAAGTGCACAACGLC

WPSW%%%@@&%I&&AM%%%KX@@WE&E%@%%& FeREQTErOAAABNRA0010

(DT02- K- 044- 085- AAAS Li nker-Fc- Al bum n Dormain 3 Li nker-DT02-K- 044-085
VK3Vk ST EAAGHRTAAGHEE RTABEDACN2Q8PEAT BRZOAGH OBEA63 GCCCCTATCGAGAAAACCATCAGC

AAGGCCAAGGGCCAGCCTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAG

GTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCC

GAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGG

ACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACC
35 CAGAAGAGCCTGAGCCTGTCCCCCGGCAAG
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DI QVITQSPSSLSASVGEDRVTI TCRASQW GPEL KWYQOKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI
SSLQPEDFA TYYCQQYMYYPHTFGQGTKVEI KRAAASTHT CPPCPAPEL L GGPSVFLFPPKPKDTLM

| SRTPEVT GVO\DMBHIEIOREVKFN PCT/EP2012/064632
WYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL
PPSRDEL TKNQVSLTCLVKG FYPSDI AVEVESNGQP EN NYKTTPPVLDSDGSFF LYSKLTVDKSRWOQG
NVFSCSVM HEALHN HYTQ

R et e e e T
KLLI YH KVEI KR SEQ ID

NO 42DMS30011 ( DTO2- K- 044- 251- AS Li nker- Fc- Al bum n Domain 3

D T P SR AT R SR B R RSB REE FoAGSST A ST PARFSSSEERS 8T T

SSL QPERIEA cTMOACCRYNNYEECTREEES AT dIRAETE IS RIACBARETIGERM Ed dcPBE RINISHSY G TCcaA
| SRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREE%YNSTYRVVSVLTVLHQ:)V\LNGKEYKCKVSN

KAL PAP| K6 GHEARADETHEAGAATASS BRETALFRCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
NQJSLT%XK&XP&@EWWW&HE%&@%%@E@EE&A@&&@%W@%Wé:e%‘éﬁx&@\cc
EALHNHYTQKSL 15SLSPG KEVDETYVPKE F NAETFTF

HADDI QUFCBRESI(GASYIRVIEI@RASQALS.(REG G KWW QGKES: (MERPKLE 6 THESHACATE CCGACTGGT

(0702 RIS o A e CFECHTE U T BT 5 CH G O & G 91

VK-19k adabheEraaaBiACE8CcCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCC
Dl Q\/IT@PSSLSASVGDRVTI TCRAS GPEL K\WY PGKAPKLLI YHGSI LOSGVPSRFSGSGSGTDFTLTI
SSL QPEMSPAATYSASETTRASEPE RVER AFEACSOPEPIPSA [EPPREKBTAGACCG
| SRTPEEGMNYFARIdA KERIEXKERC CAAGCCCAGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTG
WYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL
PPSRDEIACTENEVSEATIABAT FHARIBRAVEVIRBSNGORT AN ANYEIAAARYE DSIXESARG 6 ¥ SKETVDKSRNQG
NVFSCS H
DL Sl R T A A A A4S S S AT ARSI TS ETSEAP R P
PKLEI YH@GtT@@WWM&WEMW@E@EWﬁm@E@I D
NO. 44DNVB30013 C—term nal Fc fusion of K-044-085 dAb (Al bunmin Domai n
Li nker JCGACAGHMACHEEARSHINCHHEBLPARM BEHSHECLEPPRPIGSCRPF SRS C é@ﬁf@ﬁﬁﬁVSH E

DP  EVKRG TNWOARR/ENIA cEKI iR E A I B CAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGG
VSVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKG-YPSDI

AVEVESNGC (FEACRA YK TAPRGLASIAGHGCL YEICPVEIKSRMEEXINESCSVMH EALH N HYTQKSLSLSPG
KEVDETYVPKEF NAETFTF HA DDl QUIQSPSSLSASVG DRVTI TCRASQN G P ELKWYQXKPG
KAPKLLI YHGSI LQSGVPSRFSGSGSGIDFTLTI SSLQP EDF 35ATYYCQQYMYYPHTFGQGTKVE | KR
WO02901 3FQ IMIDQ 8FCR-0HFIE0 2D O GUBPBSDERQeH) R INSribaMBIMORM4A)( C-t er mi nal Fc fusi on
of K-044-085 dAb (Al bum n Domain 3 Linker) Fc- dAb)
THTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRWSA‘EATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCTCTGTGGGAGACAGGGTGACTATCACCTGCAGGGC
VLTVL NGKEYK! SNKAL PAPI EKTI S REP LPPSRDEL TK SLT(C?L YPSDI AV
EV\ESN%V%CAGTGGA GGCCCCGAGCTGAAGTGG ATC CAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACC

E?g&%@@&km@@é@@m&mmw%hﬂ@@@b&?@fE&@EIMEF NAET

| QI QS8 LA TR AACPORASIN B AR AR PEIAPRAG TATATST AR ESAC SIS CETSSSFORT LTI S
SLQPEDRAEA XH&%%W&XEWQ?&%&%dﬁ%&%@%ﬂﬁ%ﬁ@@é&&ﬁ%&ckeéd?eEééTeEe

fusi on of K-044-251 Al bum n Domai n
ASTHT CRRORPAFHIGCEEFSAFIARPKFIA G M SRTREVAC VW BUSHALBR EUAKFEKVEATIOBVEAG MG FKPREEQ

YI\ISTYF\),\éCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG'I_I'CAACTGGTACGTGGACGG

CGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGC

30 TGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGA

GATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAG

TGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTC
CTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGA

35 GGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGACCGGATTAGACAGTCCCACAGG
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VSVL TVL HQDW. NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSDI
AVEVESNG 15

QPENNYKT WAL DBDEBEFL YSKL TVDKSRWOQGNVFSCSVVHEAL HNHY TQKSPBILSPBKENDETY VPKEFNA
ETFTFHA

DDI QMTQSPSSL SASVGDRVTI TCRASQW GPEL KWYQQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLT
| SSL QPEDFCGAT VYOO MNGER ETARAQGT AR KR CBEQE & AL ANOCATINBIOEA TG A=AcaG i TeahTder

fusion of K-044-251 dAb (Albumin Domain 3 Linker) Fc- 20dAb
THTCPPERAREL eeB SV sl %MW%WMMW@EQYN

STYRVVETACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCA
VLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGOQPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDI AV
E\/\ESN@WTCAGTGGCAGTGGATCTGGGACAGACTI'CACTCTCACCATCAGCAGTCTGCAACCTGAAGATTI'TGCTACGT

oI e | R AR AT T MR PERASRA AT rE o UR L ERFEARGE e Skt IR T YVPKEFNAET
251 QUIGSPSSLSASVGDRVT| TCRASQN GPEL KWQLKPGKAPKLLI YHGS! L 0SGVPSRFSGSGSGTDFTLT

S R ER gL e

DI QT QSPSSL SASVGDRVTI TCRASQW GPEL KWYQQKPGKAPKLLI YHGSI L QSGVPSRFSGSGSGTDFTLT!
SSLQPEDFA  TYYCOQYMYYPHTE KVEI KRTVAAPSTI—FI'CPPCPAPELLGGPSVFLF PPKPKDTLM
HSeA %MW T HAON RESC

| SRTP REEMINISTHRITSAA

KEYECK\RNc K TIRAR T ddEEE SKAKGRREIEEMYTA G ABRREC Ed e BENANGEACENKEE TGCTGATCTACCA
FYPSDI AVEVWESNGQP EN NYKTTP PVLDSDGSF F LYSKLTVDKSRWQQG NVFSCSVM HEALHNHYT

35QKSL SCSPERCATAD FRE3L CAGEE] §PTHGERS B T OBAE IS CSELAGIS QUOF LT TINVEITG EBCACCAT

O v e e o B e B AR e AR P e ccssscag 1

SSL QPERAABCAAGGTGGAGATCAAGAGGGCTAGCACCCACCCTTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGC

L e P Y B AR e AR B A AL S A R N AT R CEE R AN RS E6 V=

HEDPEV
%WW@%@M@MM&IMW&WWHMA@@KWW
EL TKNQYSECHEAAGEE SR AR A ARSI PP SO S HEE R L YOI T ORI SRABTESVEAESYIVHEA

LHNHYT T%‘e?é%IA%E@&&&%E\@TA&M&%EQ%%%ERAMXGE%Eﬁd&%’rG&%cw%bsaaAmAdéA% 236
dAb ( TVAAPS Li nker) dAb-

DI QVIr @SB@WAG@?AS@H@EQW@X@@CAMGI CAHCSAEABRERSRIBCEGCSETANET LTI

oY OO B R T oG F oA RS T SR TS S PRBR L AP SFAASETT AR VS

HERBPEVIKIECAAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCG

NVWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL NCKEYKCKVSNKAL PAPI EKTI SKAK REPQVYT
L PPSRD T6GACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTAC

EL TKNQWE A MEHE Y PRl AoV e SN S NN KA HRR YA e X ek PR SIRMBR I R GMHEA
LHNHYT QKSLSLSPGK SEQ I D NO 51DVB30020 (N-term nal Fc fusion of K-044-251
dAb ( TVARRY AT EAMSICH GBS GRENG Q@ CGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGA

o AR RN EATEAL RO AE T AR A R YR AS YRR st Emit AR KRR RS - !

SsL
ng@mwﬁmwmmmm RRIRSDITICG SRIGETEENVVDVS
NV VDGV RRNK RS REEOTNS MY RN S L AR GER AR A VSIHRAE PAST AT SIAREHPRESQUY T

HEDPEVKF

LPPSRD 7ATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

25ELTKNQVSLTCLVKGFYPSDI AVEVESNGQPENNYKT TPPVLDSDGSFFL Y SKL TVDKSRWOQGNVFSCSVMH
EALHNHYT QKSLSLSPGK SEQ | D NO 52DWVS30021 (N-term nal Fc fusion of K-044-255

dAb (T%ﬁ@méhﬁk%ﬁmﬂé@sfﬁm?ﬂ@mm & Clenping) K-044.085 dab (TGLDSPIxa)
DI QUTQSPSSLSASVGEDRVTI TCRAS @( PGKAPKLLI YHGSI LOSGVPSRFSGSGSGTDFTLTI

SSBQPEDFA TYYC@YI\/NYPKTFG@T KVElI KRTVAAPSTHTCPPCPAPELLGGPSVFLF PP KPKDTLM

S o Nt 0 OO T SEEQOE SR DU

FYPSDI AVEWESNGER; ENTAYKTATEARVIGOS DESH CRGEASKIGODKSRAQDES AMEE GRYICCBATENHY T
35QKsL %%?&%G GCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACAGCAAGAACAC

CCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACCCCCGGAAGCTGGA
35 CTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCACGGGTCTGGACAGTCCGACTGGTTTAGATTCACCTACGGG
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WD 2013/ 014208PCT/ EP2012/ 064632 SEQ | D NO 53DMS30022 ( DOML5- 26- 597- AS

Li nker - Fc- GS( TVAAPSGS) x3 Li nker - DT02- K- 044- 085 Vh-Vk dAb- Fc- dAb)
EVQLLVSGCEEOCBEERI0RL SCAASCFTFKAYPM MAWRQAPG KG LEW/SE | SPBEBRINYNMAMISY/KG
RFTI SRDNSKNTLYL 5 QM NSLRAEDTAVYYCAKDPRKLDYWSQGTLVTVSSASTHTCP PCPAPE LLGG
PSVFLFPPKPKDTLM | SRTPEVTCVWVDVS H EDP EVKF NWYVDGVEVH

NAKT KPREEGANBICCRAAS VATAZL HEJOWE AMGRECKTHOEN GAAL ARG 6 G ESGCRIC S GRRREFQVTCCCCCC

S I RS S S R RN B PS FARBEEE T RS S SRGUG D

RVTI TCRASCRVABARE Ch KMBQRICARGG KK GG (AdEHE CARBCMR ARG SEAGSCATIOEG EAd BACAFIEACA

(D102 R R L R Loy RS G LA S AMAAMA N TGS

Vh- Yk dAbcdaseasBCCCTGCCTGCCCCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGGGAACCCCAGGTGT

Dl PSSL SASV I TCRA EL KW P PKLLI YHGSI L PSRF DETLTI
S et eR it e A e A T B S e e s v e i
PK PKD M ATSBI¢S TEWAENCOERE St A cCEBEM GKEMGAGHEXAAE VAL ANBKJdHe CCCCCCTGTGCTGGACAGCGA
REEQYNSTYRVVSVLTVL NG KEYKCKVSN KALPAP | EKTI SKAK REP%YT LP PSR DE

L TKNQVSEFRASHKE TEYPSH RPENESNELEE TROAVR TR B DRSS AC RSP SRITVERS AR SSCT
NVFSCS\@xr 6t Acth b & drtYc ACRKGE ASH ARG MG AV AR SERT \AGRBESTT R EBARS(EBEGATTAGACAGTCCC

| PSSLSASVG D RVTI TCRASON G PE LKWOOKPG KAPK LLI YHGSI
L%Wﬂ%@ﬁ@%ﬁm&ﬁﬁ%ﬁf%R%TCWAE%%EQ?T%CCATC

NG 55DIR3&9e e T6ENR 26 HhicRAdA QB9 RacELrcAtth 6 2AGSRAINAGRE AT $@rCCTGAGTTAAAGTGG
Li nker - DT02- K- 044- 085 Vh- VK dAb- Fc- dAb

DI QU Q3PSSISSASMAORYAT T ERASEON ASEL KRR X PEAPRLICHAVHIES L B Ao SRESEBAEF DR TL TI

SSL QPERIAT6 & AGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTC
TYYCQQYMYYPHTF KVEI KRASTATCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSH

EDP EVKERI ARV EVIAAR FAPREEGPRSTYRIGS VA TYE A KB YRTK VSN
KALRAPI EKTI SKAKGQPREPQVYTLPPSRDELTK

NQVSLTCLVKGFYPSDI AVEVWESN ENNYKTTPPVL DSDGSFFLYSKLTVDI(SR\WFSCSVM%
EAL HNHYF@IOIO:138: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb [(TGLDSP)x4)

SLSPGKGSTVAAPSGSTVAAPSGSTVAAPSGSDI QVITQSPSSLSASVGEDRVTI TCRASQW GPEL KWYQUKPGKA
PKLLI YH GSI LQSGVPSRFSGSGSGIDFTLTI SSLQPE DFATYYCQQYMYYP HTFGQGTKVE | KR 30
SEQ | D MGCHEONEIG0TES TANTIRGGC044ATRET ASAGE T CFIa AP GICHFAVAARSES)GESCCGCCAG

b1 O OB TR R T T R R BRSSP 4 SIS B

SSRQPERAACAG@E CAAGCGGCAGCAACACCTACTACGCAGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA

TYYCQQYMYYPHTE KVE|I KRASTHPCPPCPAPEL L GGPSVFL FPPKPKDTLM SRTPEVTCVVVDVSHEDP
WKFWCAAGAACAC CTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCAGTGTACTACTGCGCCAAGGAC

\S/RS\E/E}I_/ENMME@! NSRRI A B A M NG AR M AL 678 G PR SRRRERENY TL PP
NQVSL TGAYREOAC ST AYEVES RECFENNYKTENEO e BSOCA R FAYESRGFIBKSRAGERAASESVMAYEAL HNH

4 o A A R S B R A AT AP AT P cca
PKREI YIGGESAA@G@@S%@SGSG%DEG;GT @@Emwmmmmmmﬁm I D
N b B R B R B R PR A Ap R
TAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCLCCAGAGAGCC
CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGETCCCTGACCTGCCTGGTGAAGGG
CTTCTACCCCAGCGACATCGCCATGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCCACCCCCCC
30 TGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGG
CAAGACCGGATTAGACAGTCCCACAGGTCTCGATTCACCTACTGGCTTAGACTCTCCAACCGGCCTGGACAGCCCC
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAA
GTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATG
35 GTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAG
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ACCGTCGCCGCTCCTAGC 15 SEQ I D NO 60H nge 1gGL Li nker (N-term nal Linker)
GTGGAGCCTAAGTCTTCTGACAAG 20SEQ I D NG 61H nge 1gG3 Linker (N-term nal

Li nker) GRGCIGAAMMECCCACTTGGTGACACA SEQ | D NGO 62Fi br one@CirEPR@ 210648k 21
(N-term nal Linker) 25

ACCGGATTAGACAGT CCCACAGGTCTCGATTCACCTACTGECTTAGACTCTCCA SEQ 1D

NO. 63 FidacoeErnAOCTGAAGATIREG CTANGT AT TACTGIICARCAKNTATGTATTATCCTCATACGTTCGGCCAAGGGA
30ACCCATTAGACAGT CCCACAGGTCTCGATTCACCTACTGECTTAGACT CTCCAACCGECCTGGACAGCCCC
SEQ | DN BAFBAMNYAAEET
ACCGCCACCTGCCCCCCCTGCCCT GCCCCCGAGCT GCTGEGAGECCCCAGCGI GT TCCTGT TCCCCCCCAAGCCT
AAGG 35

ACACCCPEATPA SRR EIRACEHTOEARBTEABG PET BTG FESP BAAT GTGAGCCACGAGGACCCTGAGGTGA

AG j;
TTCAACTGGT ACGT GGACGGCGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TA GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCLCAG

%ﬁ%@ﬁ@@ﬁ@g@g@m&ﬁmﬁ&%ﬁ%@%&m

%A@&&%@&%ﬁ%@%ﬁ&%%ﬁﬁ&%ﬁ%@

TCB) CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCT
CCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACT ACAAGACCACCCCCCCT GT GCTGGACAGCGAT GGECA
GC GCCCTGCCCCTGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAG

G 5O A A R R VAR AR T L GG "8 5 B TP

| gGl FAGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGT

o S R A AT A AR AT B A S L AR ST
ACASCCHBATEATCANCAROADNCRAGERR T AHGHET GEETRGAT A CACREASHACRAREETEAGGT GA

TA CGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGACGGCA
CCGGEGTGGTGTCCGT GCCTGACCGT GCTGCACCAGGAT TGECT GAACGGECAAGGAGT ACAAGT GTAAGGT GT
CA GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGA

e T A e R A A A LA A M X G G RA A AT A R

CCQ)GT AGCACKEATEACATT Gt CAEACTCERTHAGECORERECTAEATARCKBAECGACA
TCG 15

COGT GGAGTIEEREAGE A S R A AR EAAC P AACNEE AL FOT IR P EEREGEEEAT GaA
& TTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGG
TTCTTCCTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GECAGCAGEGECAACGT GTTCAGCTGCTCCGTGATG
CAC GAGRCATCEATAATCAGTASATTPAGHEUEBCRGAGCECTGT SCZTT SBZAAGCT SHACLBEAAGATT

AT AR AR N B B A OAREI S RS TS aon
TCC5SEQ@ | D NO. 67Fi bronectin x3 Linker (Ctermnal Linker)

25ACCGGATTAGACAGT CCCACAGGTCTCGATTCACCTACTGECTTAGACTCTCCA SEQ 1D
NG 68Fi bronectin x4 Linker (C-termnal Linker)

ACCCGAEE A NAEDBENCASE TS R (rehsseilayel Erderh hARAA GES MEFEESRRACGACAGCCCC 30

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
30 CGGCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGA
GATCAGCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC
CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCACGGGTCTGGACAGTCCGACTGGT
TTAGATTCACCTACGGGCTTGGACTCCCCAACCGGCTTAGATAGCCCGACCCACACCTGCCCCCCCTGCLCTGLCCC
35 TGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACCCCC
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SEQ I D NO. 69AI bumin Domain 1 Linker (C-term nal Linker)
CACAAGGACGACAACCCCAACCT GCCCAGGCT GGT GAGGCCCGAGGTGGACGTGATG 35SEQ | D

NO 70Al buworzoDarredon 2 Li nker (C-term nal Linker) PCT/EP2012/064632
GAGAACGACGAGAT GCCCGCCGACCT GCCCAGCCT GECCGCCGACT TCGT GGAGAGCAAGGAC WO

2013/ 014208PCT/ EP2012/ 064632 SEQ | D NO 71Al bum n Domai n 3 Li nker

(Cter rGAlG&rrGA(taTIGeGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGT
GAGGT GGACGAGACCT ACGT ]Qs

NO: 72T ES! 88“%‘\69%%%8%%%%%@GAWST%%GC%M%G@@T?éﬁﬁcﬁs ker)
GAGGT CopCr A CAd NGRS EARREEE JAARF L EMCACEANES TEPc GIRRAAEE TG STy d@ar  3X
Li nker (C-terminal Linker) GGTGGAGECGGT TCAGGCGCGAGGT GGCAGCGEECEGT GECEEGTCG

SEQ | D TREAGAAMACEARAGCARGEGGHASE CLEAGEF AP AAAAGCCRAGS TSTACACCCTGCCCCCCAGCCGGGAC

cerer { S T ORI LA S50 B
(N tor AR LD W&%ﬁ%ﬁ%éﬁ#ﬁﬁ@ﬁ%ﬁfﬁ 30

SEQ | D i AERMEARTIAbACUCREAABRE@TEAGAITGIC ATk 86 G CANGABESE BTRERX AdY CNEACABdTOgE
| gGL Li nke %gl\l-term' nal Li nker% VEPKSSDK WD 2013/ 014208PCT/ EP2012/ 064632

SEQ | DGOF TW@GFE)wAEiTWI@gAA QQ-QCET%WCE@%ATCCE@KM@@FGBCTSE@QCWCCT
NO; 8 LRI REPEQGEEr 63 A AKSGTEAE RS A TR cdd A RET A E P BRI GBS NG B A g Ta6TA

CCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGT

TTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

15  SEQID NO:141: DOM15-26-597 dAb N-((TGLDSP)x3 T113P mutation Fc) & C-terminal K-044-085 dAb
((TGLDSP)x4)

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGA
20 GATCAGCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC
CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCACGGGTCTGGACAGTCCGACTGGT
TTAGATTCACCTACGGGCTTGGACTCCCCAACCCACCCTTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCC
CCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGT
25 GGTGGATGTGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCA
AGACCAAGCCCAGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTGACCGTGCTGCACCAGGATT
GGCTGAACGGCAAGGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGC
AAGGCCAAGGGCCAGCCTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGATGAGCTGACCAAGAACCAG
GTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCC
30 GAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACTCCAAGCTGACCGTGG
ACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAATCACTACACC
CAGAAGAGTCTGAGCCTGTCCCCTGGCAAGACCGGATTAGACAGTCCCACAGGTCTCGATTCACCTACTGGCTTAG
ACTCTCCAACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGTACCAGCAGAAACCAGGGAA
35 AGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCT
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10SEQ I D NO 82Fi bronectin x4 Linker (N-term nal Linker)
TGLDSPTGLDSPTGLDSPTGLDSP SEQ | D NO. 83H2A 1gGL Fc 15
TATCPPCPAPBLLBER&WEL FPPKPKDTLM | SRTPEVTCVVVDVSH PCT/EP2012/064632
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQDREPQ\/YT LPPSRDELTKNQ\/SLTCLVKGFYPSDI AV
EVIESNG@R GARA KK TTRAVLOSDEBHAE XS KU BRKSRWAGGH @SV A

20SEQ I.D NO 84T3P | aGlL _Fc THPCPPCPAPELLGGDSVFLFPPKPKDTLM I SRTPEVTC,\/VVDVSH
EDPEVKEIABAVEH PREENSTFRAFS AATCAMCGT

VLTVLHQ@DW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AV
EVEESN EN NYKTTPPVL DSDGSFFLYSKLTVDKSRV\?IJ\I\/FSCSVM%EAL HNHYTQKSLSLSPGK 25
SEQ | D 14&'BEPERCPYARRSER) 4d)N (TG AN TEEPIREHORAS) & G- 1skeipyl K-044-085 dAb
GSTYAARSGDEMRAPSGSTVAAPSGS 30SEQ | D NGO 86Fi bronectin x3 Linker (C-term nal
Li nker) TGLDSPTGLDSPTA.DSP SEQ I D NGO 87Fi bronectin x4 Linker (Cterm nal

Li nker) 35 TGLDSPTGLDSPTGLDSPTGLDSP WO 2013/ 014208PCT/ EP2012/ 064632 SEQ I D
ND: BBAId s BCRBUTBICTodh it tRicdcBoh efdaTaah e als Lo AU R TEANERIRUBMA GBEQ

| D NO 89Al bumi n Domain 2 Linker (Cterm nal Linker) ENDEMPADLPSLAADFVESKD
SEQ | D (RECOTACOURNACBSTAL A TEAHKEL G & ¢EAPCRETCTEEARAFGCIOGGAATGGGTGTCCGA

s AR R ER s cRRA A A B dm R LB TSR 6T AR chBe (i anca

10 GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC

CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCACGGGTCTGGACAGTCCGACTGGT
TTAGATTCACCTACGGGCTTGGACTCCCCAACCGGCTTAGATAGCCCGACCCACCCTTGCCCCCCCTGCCCTGLCCC
CGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGGACCCC
CGAAGTGACCTGCGTGGTGGTGGATGTGAGCCACGAGGACCCTGAAGTGAAGTTCAACTGGTACGTGGACGGCG
15 TGGAAGTGCACAACGCCAAGACCAAGCCCAGAGAGGAGCAGTACAACAGCACCTACCGCGTGGTGTCTGTGCTG
ACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGCAAAGTGAGCAACAAGGCCCTGCCTGCCCC
TATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCTAGAGAGCCCCAGGTCTACACCCTGCCTCCCTCCAGAGA
TGAGCTGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTG
GGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCT
20 GTACTCCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGG
CCCTGCACAATCACTACACCCAGAAGAGTCTGAGCCTGTCCCCTGGCAAGACCGGATTAGACAGTCCCACAGGTCT
CGATTCACCTACTGGCTTAGACTCTCCAACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGTCTCCATCCTCCC
TGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGTCCTGAGTTAAAGTGGT
ACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATGGTTCCATTTTGCAAAGTGGGGTCCCATCACG
25 TTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTAC
TACTGTCAACAGTATATGTATTATCCTCATACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGT

SEQ ID NO:143: K-044-085 dAb N-(VEPKSSDK linker) & C-terminal ({TGLDSP)x4) Codon optimised

30 GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCTCTGTGGGAGACAGGGTGACTATCACCTGCAGGGC
CAGCCAGTGGATTGGCCCCGAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACCA
CGGCAGCATCCTGCAGTCCGGCGTGCCTAGCAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTCACCAT
CAGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTATATGTACTACCCCCACACCTTCGGCCAG
GGCACCAAGGTGGAGATCAAGAGGGTGGAGCCTAAGTCTTCTGACAAGACCCACACCTGCCCCCCCTGLLCTGLC

35 CCAGAGCTGCTGGGAGGACCCAGCGTGTTCCTGTTCCCACCCAAGCCTAAGGACACCCTGATGATCAGCAGAACC
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20 SEQ ID NGO 93 Truncated Al bumin Domain 3 Linker; Alb Dom 3 - TFHAD
(Ctermnal Linker) dy4Ser 3x Linker (C-termnal Linker) dy4Ser 4x Linker
(Cterm naiD2biMkeaoy GCCGECSCEEESCEEGSCEEES 25SEQ | D NO: 92&HeirPe@l/obdonk er
(C-term nal Linker) KEAAAKEAAAKEAAAKELAAKEAAAKEAAAKEAAAKELAA SEQ I D

NO 95DOML5- 26- 593 dAb 30

GAGGT GCAGAGHTIGACT ATGT GEEEAGACT TEAG NECEHEAGRIGAAGIGASTIGRIATEEAAGGCTCC

%ﬁ%%ﬁ%?&WWW@%W@&@TT

TCG TGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CCTTCGGGTTCTTATACATACT ACGCAGACT CCGT GAAGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAAC
ACGC  CTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGA

S B T e I B o

2013/ 0114208877 AAP20LRAAMEL6B8GAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTC

T AR LA FERL R R AR T AN SIS R e G AT A

GCTTCAGGEEECARACRETACTAL M T EXT LATAGCT (X ASSCrEXe IOACEEICCTEEMAECEEERETEECAGA
TCA

GCCCCAGEHEE K BCARTHECF AT ACATEACAH SO PEAKSBSCEE S FRAACTARCATASCEEAR A CAEEAAGA
AC10  CAGCCTGAGCGCCAGCGIGGGGGACAGGGIGACTATCACCTGCAGGGCCTCCCAGTGGATTGGCCCCGAGCTGA

S5A GIACCT GCAGATGAACAGCCT GCGEEECCEAGGACACCECCGT GIACT ACT GCGCCAAGGA!

GCTG GAGTAGCTAICEA BEPCCT GACBEECRETAGE TBECA (G (NGCATAIDTORAGTLLCEBS  dAb

R T L S g oo

GTACCAGCAGELAACONKT € hECTHCCE CAATRIATCAG CEAGEGCACAARGEEG CAAMEREGA LG EGTC
CCATCACGITTCAGTIG G CAGTGG ATCTG G GACAG ACTTCACTCTCACCATCAG CAGICTG CA AC
CTGAAG ATTTTG CTACGTACTACTGICAACAGTATATGTATTATC CTCATACGITCG G CCAAGG G
ACGAACH & i MU sATEMASETo7 Hap gg%[@ | DERNARa Mt D23 SP)x4) Codon
GACATCCAGATCSACCCAGTCTCCATCCT TCTGTAGGAGACCGT GTCACCATCACTTGCCGGGECA
AGTC  optimise

AGTGGATTGGT CCTGAGT TAAGT TGGT ACCAGCAGAAACCAGGEGAAAGCCCCTAAGCTCCTGATCTATCATGGETT

CCAT 20
TTTCCASAGE GEIAGT SR T CELACHGACTIXCT CACACCRFCAGAGGT CT

T aAn SR A A A A S AR R AP R BT SRS SRS R

GARD TCANAQET CEBREEAdDANCA AQTORCTIKCOLEsATAB CAPIN ARG GCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC

CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCACGGGTCTGGACAGTCCGACTGGT
TTAGATTCACCTACGGGCTTGGACTCCCCAACCCACACCTGCCCCCCCTGCCCTGCCCCTGAGCTGCTGGGCGGAC
CCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAGCCGGACCCCCGAGGTGACCTGCGTGGT
25 GGTGGACGTGAGCCACGAGGACCCTGAGGTGAAGTTCAATTGGTACGTGGACGGCGTGGAGGTGCACAACGCCA
AGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGAC
TGGCTGAACGGCAAAGAATACAAGTGCAAGGTGTCCAACAAGGCCCTGCCTGCCCCCATCGAGAAAACCATCAGC
AAGGCCAAGGGCCAGCCCAGGGAACCCCAGGTGTACACCCTGCCCCCCAGCCGGGACGAGCTGACCAAGAACCA
GGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGC
30 CCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGACGGCAGCTTCTTCCTGTACAGCAAGCTGACCGT
GGACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGATGCACGAGGCCCTGCACAACCACTACA
CCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGACCGGCCTCGACAGCCCCACTGGCCTGGACAGCCCAACCGGAC
TGGATTCTCCCACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGEG
GGGACAGGGTGACTATCACCTGCAGGGCCTCCCAGTGGATTGGCCCCGAGCTGAAGTGGTATCAGCAGAAGCCC
35 GGCAAGGCCCCCAAGCTGCTGATCTACCACGGCAGCATCCTGCAGAGCGGCGTGCCCTCAAGGTTCTCAGGCAGC
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G ACATCCAG ATG ACC CAGICTC CATCCTCC CTGICTG CATCTGTAG G
AGACCGTGTCACCATCACTTG C CGG G CAAGIC

AGT GGAT TG CCIBMAEDNS AAGT TGGT ACCAGCAGAAACCAGGGAAAGCCCCT AAGCTERTEANCIRAT CATCGT T
CCAT TTTG CAAAGIG G GGTCC CATCACGITTCAGIGG CAGIG G ATCTG GG ACAG
ACTTCACTCTCAC CATCAG CAGICTG CAA CCTG AAG ATTTTG

CTACGT WQQMMMWMMTMMTMMQMA@WQM
30TCAAACGT _SEQ | D NO. 100DT02- K- 044- 251 dAb G ACATCCAG ATG ACC CAGICTC
CATOCT A TR S I GTAC EARACAST RARATSARERTESE 068 G CAAGTC
35AGTGCGATTGGTCCTGAGTI TAAAGT G
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCCTCCTGATCTATCATGGITCCA TTTTG CAAAGTIG G GGTC
CCAT CAGET PINAB PP @MEAZSTE3 dAlr & RIS B G AT rennTIcTBACE AARAGSEXORETTRden. WO
2013/ 0142Q8RCT/ EP2012/ 064632

ACCTGAAGATTTTGCTACGTACTACTGI CAACAGTATATGTATTATCCTGAGACGT TCGGCCAAGGGACCAAGGT
GGAA ATCAAACGT SEQ I D NG 101DT02- K- 044- 255 dAb 5

GACAT O A T ARG AT L OE T TR S FE A GARRRT TRA SRR GTT GR5REECA
AGTC AGTGCATTGGICCTGAGI TAAAGT G

GTACCAGGAGRAACCAGEABREATHECRT M AAMCIGCEF AT CATGATEEFF UMM GGCCTGGAATGGGTGTCCGA

T A A AR S A R R AR RS T AR GE HER O TG LS SN CTC

AC(FZE GANGAAG, KE@@KA@%@WQA&XQA@I@U@E@%@KM AZATAECHEIGTACKACTE AR CAAACGT
GGAA 10ATCAAACGT SEI D NO 102FC

AAGG 1%ACCCACACCTGCCCACCCTGCCCTGCCCCAGAGCTGCTGGGAGGACCCAGCGTG'I_I'CCTGTI'CCCACCCAAGCCT
ACACCCT GATGAT CAGCAGAACCCCCGAGGT GACCT GT GT GGT GGT GGAT GT GAGCCACGAGGACCCT GAI

AG AAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGA

R A AT A R SR A L YA TR AT S AR A RO SRS AEAGTRE

gm@@tﬂ@@@m@@t@m@@@mﬁmm@m@mmﬁmmmm
AGGCCCT e T e AT CEAEARAA AT ERTIERABAINACEASEACLEEAGKEREEE A B A EACCC

TGC CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
CCCCTAGCAGAGAT GAGCT GACCAAGAACCAGGT GT CCCTGACCT GCCT GGT GAAGGEECT TCTACCCCA
TCG 20 CTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCCCC

oo FARHEH SRRSO T EHE AACEARE ARG TERAREAI RE R ERELARREE A

TTCU TCALGTANASCAVSETT CNGEGH XeMBAAGACGAEAN GEEARCACCHEHGWAGEEGITHAACCTGCTAOGEGATG

CAC GAGGOCCTGCACAATCACT ACACCCAGAAGAGCCT GAGCCTGT CCCCTGECAAG
NO 103méc%%%ﬁ%&ﬁCMEWW@@@%@&%%@H?E%WM

LEW/SE cbﬁEﬁ@%XEW@Q@VK@cE&E&&R%%MA@@ec@@@@d&%EGM%%&&RRC&GCAGGG
LDYWGQGTLVTVSS SEQ I D NO 104DOML5- 26- 597 dAb EVQLLVSGGG LVOPGGSLRLSCAASG

FTF KAYPMAAAFREAEHGERE(IONGSESA/SPSEEN I EARSVKG CRATH SRISNSKAFNAYL T EHIGREETRAE

BF%YQﬁégfg@WécéggﬁW&%G&%CﬁééGWCACCCTGACCA

KARKL L ITZAGSId0(0BEVREREGEIERET ORTIATE BRI QPEDFAG TAGTEQEIMYPMTE GOGRCUEIGERCCMO
2013/ 0 gg&&g@ﬁ&g %%% SEQ I D NO 106DT02- K- 044- 232 dAb

DI quroéﬁéé GPEL SWQQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI
SSLQPEDFA 5TYYCQQYMYYPETFGQGTKVEI KR SEQ | D NO 107DT02- K- 044- 236 dAb

DI QUIQSPSSL SASVGDRVTI TCRASQW GPELSW(Q%Q(PGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI
SSLQPEBFAIPINF ARCOITIY Y PIRT E-EOnrRVEHRRE St (TEL R ¢ 0edroRirisd4- 251 dAb

30 GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGA
GATCAGCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC
CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGLCCCCCCT

35 GCCCTGCCCCTGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAG
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DI QU QSPSSL SASVGDRVTI TCRASQW GPEL KWYQQKPGKAPKLLI YHGSI L QSGVPSRFSGSGSGTDFTLT!
SSLQPEDFA 15TYYCQQYMYYPETEGQGTKVEI KR SEQ | D NO 109DT02- K- 044- 255 dAb

DI QU QSPS8DSABXEDRYTI TCRASQW GPEL KW QQKPGKAPKLLI YHGS| L QBCVABRASGEGSGT DFTLT
SSLQPEDFA 20TYYCQQYMYYPKTFGQGTKVEI KR SEQ | D NO: 110Fc | gGL dAb

THTCPPCPAPEL LGGPSVFLFPPKPKDTLM | SRTPEVTCVWWDVSH EDP EVKF NWYVDGVEVH NAKTKP
R EEQYNST¥RWSCAAMETOACET QIMENG KRMCCKS/SN (AAGERAPACCET BAG QIAKGOR ARTEGTACG

PQVYTLPPSR DE LTKI SLTCLVKGEYPSDI AVEVWESN EN
VKT T PR RSB KL (RO SR EA AT M ERETASA ARG ASERS G STE6T

NO: 111PMESETcto 6 RrE&ETCERICATAYEAMGIESS A A G A AACIAPNE ARG CRASG fFIREAACAAGGCCCT
El SPSGSYTYYADSVKG 35 SEQ | D NO: 113DOML5- 26- 593 CDR3 WO 2013/ 014208

DPRKL DY CSEES CE-NOGE SAAMBGALFC/2B-AB G P CEHREGS CAFHEMING GG AEES ARG TRESCCCTGCCCCC
DOV 5- 2850 8d AN G i RIS KRRV ETd R cTGCCTGETGAAGGGCTTCTACCCCAGCGACATCGE

CGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGACGGCA
GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGA
TGCACGAGGCCCTGCACAACCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGACCGGCCTCGACAGCC
CCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGA

10 GCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGGCCTCCCAGTGGATTGGCCCC
GAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACCACGGCAGCATCCTGCAGAG
CGGCGTGCCCTCAAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGA
GGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCAGGGCACCAAGGTGGAGATC
AAAAGG

15
SEQ ID NO:147: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb minus C-term R
((TGLDSP)x4) Codon optimised

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
20 CGGCTTCACCTTCAAGGCCTACCCTATGATGTGGGTGCGGCAGGCCCCTGGTAAGGGCCTGGAATGGGTGTCCGA
GATCAGCCCAAGCGGCAGCAACACCTACTACGCAGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACACTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCAGTGTACTACTGCGCCAAGGAC
CCACGGAAGCTGGACTACTGGGGTCAGGGCACCCTGGTGACCGTGAGCAGCGTGGAGCCTAAGTCTTCTGACAA
GACCCACACCTGCCCACCCTGCCCTGCCCCAGAGCTGCTGGGAGGACCCAGCGTGTTCCTGTTCCCACCCAAGCCT
25 AAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGA
GGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTAC
AACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTG
TAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCC
CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
30 CTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCCCC
TGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGG
CAAGACCGGCCTCGACAGCCCCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCC
CGACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGG
35 CCTCCCAGTGGATTGGCCCCGAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACC
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SEQ I D NO 116 DOML5-26-597 CDR3 DPRKLDY 15 SEQ ID NGO 117 DT02- K- 044-085
CDR1 RASQW GPELK  SEQ I D NO: 118 DT02- K-044-085 CDR2 20 HGSI LQS  SEQ
| D NO: 119WOR0B/H41944- 085 CDR3 25 QQYMYYPHT PCT/EP2012/064632

ACGGCAGCATCCTGCAGAGCGGCGTGCCCTCAAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTGACCA
TCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCA
GGGCACCAAGGTGGAGATCAAA

5 SEQ ID NO:148: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb + A ((TGLDSP)x4)

Codon optimised

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCTATGATGTGGGTGCGGCAGGCCCCTGGTAAGGGCCTGGAATGGGTGTCCGA
10 GATCAGCCCAAGCGGCAGCAACACCTACTACGCAGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACACTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCAGTGTACTACTGCGCCAAGGAC
CCACGGAAGCTGGACTACTGGGGTCAGGGCACCCTGGTGACCGTGAGCAGCGTGGAGCCTAAGTCTTCTGACAA
GACCCACACCTGCCCACCCTGCCCTGCCCCAGAGCTGCTGGGAGGACCCAGCGTGTTCCTGTTCCCACCCAAGCCT
AAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGA
15 GGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTAC
AACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTG
TAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCC
CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
CTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCCCC
20 TGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGG
CAAGACCGGCCTCGACAGCCCCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCC
CGACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGG
CCTCCCAGTGGATTGGCCCCGAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACC
25 ACGGCAGCATCCTGCAGAGCGGCGTGCCCTCAAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTGACCA
TCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCA
GGGCACCAAGGTGGAGATCAAAAGGGCC

SEQ ID NO:149: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb +AAA ((TGLDSP)x4)

30  Codon optimised

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG

CGGCTTCACCTTCAAGGCCTACCCTATGATGTGGGTGCGGCAGGCCCCTGGTAAGGGCCTGGAATGGGTGTCCGA

GATCAGCCCAAGCGGCAGCAACACCTACTACGCAGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
35 GCAAGAACACACTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCAGTGTACTACTGCGCCAAGGAC
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SEQ I D NO 120 DT02-K-044-232 CDR1 RASQW GPELS 30 SEQ I D NO: 121
DT02- K- 044-232 CDR2 HGSILQS 35 SEQ I D NO: 122 DT02- K-044-232 CDR3
QRYMYYPEWO 20B/3EQ8| D NO. 123 RASQN GPELS SEQ | D NGO 124 PGBIHPQBE 2/064632
DT02- K- 044- 236 CDR1 DT02-K-044-236 CDR2 10 SEQ I D NO: 125 DT02- K- 044-236

CDR3

10

15

20

25

30

35

CCACGGAAGCTGGACTACTGGGGTCAGGGCACCCTGGTGACCGTGAGCAGCGTGGAGCCTAAGTCTTCTGACAA
GACCCACACCTGCCCACCCTGCCCTGCCCCAGAGCTGCTGGGAGGACCCAGCGTGTTCCTGTTCCCACCCAAGCCT
AAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGA
GGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTAC
AACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTG
TAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCC
CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
CTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCCCC
TGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGG
CAAGACCGGCCTCGACAGCCCCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCC
CGACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGG
CCTCCCAGTGGATTGGCCCCGAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACC
ACGGCAGCATCCTGCAGAGCGGCGTGCCCTCAAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTGACCA
TCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCA
GGGCACCAAGGTGGAGATCAAAAGGGCCGCCGCC

SEQ ID NO:150: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb +T ((TGLDSP)x4) Codon
optimised
GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCTATGATGTGGGTGCGGCAGGCCCCTGGTAAGGGCCTGGAATGGGTGTCCGA
GATCAGCCCAAGCGGCAGCAACACCTACTACGCAGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACACTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCAGTGTACTACTGCGCCAAGGAC
CCACGGAAGCTGGACTACTGGGGTCAGGGCACCCTGGTGACCGTGAGCAGCGTGGAGCCTAAGTCTTCTGACAA
GACCCACACCTGCCCACCCTGCCCTGCCCCAGAGCTGCTGGGAGGACCCAGCGTGTTCCTGTTCCCACCCAAGCCT
AAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGA
GGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTAC
AACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTG
TAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCC
CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
CTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCeCe
TGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCA
ACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGG
CAAGACCGGCCTCGACAGCCCCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCC
CGACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGG
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QQYMYYPKT SEQ I D NO: 126 DT02-K-044-251 CDR1 15 RASQW GPELK SEQ ID
NO: 127 DT02- K-044-251 CDR2 20 HGSI LQS SEQ I D NO: 128 DT02- K-044-251 CDR3
QQYMYYPETWO02613/0148EQ | D NO 129 PCT/EP2012/064632

CCTCCCAGTGGATTGGCCCCGAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACC
ACGGCAGCATCCTGCAGAGCGGCGTGCCCTCAAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTGACCA
TCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCA

GGGCACCAAGGTGGAGATCAAAAGGACC

SEQ ID NO:151: DMS1576 with C-terminal K-044-085 dAb minus C-term R ({TGLDSP)x4) Codon optimised

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGA
10 GATCAGCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC
CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGLCCCCCCT
GCCCTGCCCCTGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAG
CCGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAAGTTCAATTGGTACG
15 TGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGT
GTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAAGAATACAAGTGCAAGGTGTCCAACAAGGCCCT
GCCTGCCCCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGGGAACCCCAGGTGTACACCCTGCCCCC
CAGCCGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGC
CGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGACGGCA
20 GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGA
TGCACGAGGCCCTGCACAACCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGACCGGCCTCGACAGCC
CCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGA
GCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGGCCTCCCAGTGGATTGGCCCC
GAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACCACGGCAGCATCCTGCAGAG
25 CGGCGTGCCCTCAAGGTTCTCAGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGA
GGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCAGGGCACCAAGGTGGAGATC
AAA

SEQ ID NO:152: DMS1576 with C-terminal K-044-085 dAb +A ({TGLDSP)x4) Codon optimised
30
GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGA
GATCAGCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC
35 CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCT
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DT02- K- 044- 255 CDRL RASQW GPELK 30 SEQ I D NO: 130 DT02- K- 044- 255 CDR2
HGSILQS SEQ I D NO: 131 DT02- K- 044-255 CDR3 35  QQYMYYPKT WO

2013/ 014200RA/EPDB12/ 064632 SEQ | D NO 132 N-terni nal FeChEseno6f632
DOML5- 26- 597 dAb ( ( TGLDSP) x3) .

GAGGT GCAGCT GCT GGT GT CT GGCGGCGGACT GGT GCAGCCT GEOGGCAGCCT GAGACT GAGCT GOGCCGCCAG
CGGCT T GACCIRCANRAGC TAOCGTAT GATGRGEETEICaAGAIOC O GG AL SSHIC R CRVEREGETEECCGA
5

GAT CAGEE RSO AR RACAL A C T KA R CAE N TS GARE R CEETRACCAT EAGOEEEACAACA

CCAAGAAGEAEEA &R CRE XA A ARG SAAICEE S AN AAACA ST AREA A AATAFACIEEGTEEAC
CCACGGAAGCT GGACTACT GBGGT CAGBGCACCCT GGT GACCGT GAGCAGCACCGGAT TAGACAGT CCCACAGG

TCTCGATTEACCTIACT ST P MEACT ET A RCCTATACST SR SO TSC CCHEEC AT GCFEIGCEG

AC

CTAGoGT T T BT T SR L A B AR BB G AT R RN A R A& T

T 10 CAGCCGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGC

GGTGGAT g
AGACCAKGLEERE AR TN kT

TGCCT W@é@%&ﬁ@@@é@éﬁ%%’mﬁmﬂ@

AAGGCCAAGGGECCAGCCCAGAGAGCCCCAGGT GTACACCCT GCCCCCTAGCAGAAAT GAGCT GACCAAGAACCA
GGT GT COEHIARSFECETEAF CAKBSHET T CH AR CCEASH T OEEET S G S SEARTBOEEAGC

15 10 CCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGA
CCGAGAACAACTACAAGACCACCCCCCCT GT GCTGGACAGCGATGGCAGCT TCT TCCTGIACAGCAAGCT GACCG

T GCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGGCCTCCCAGTGGATTGGCCCC

COCAGARAREL P e A A RV G A TG

DOML5- 266687catabcAAEarDSehE8 cAdds e Atut et ACUG AETTICACEET GACCATCAGCAGCCTGCAGCCCGA
GGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCAGGGCACCAAGGTGGAGATC

15 AAAAGGGCC

SEQ ID NO:153: DMS1576 with C-terminal K-044-085 dAb +AAA ((TGLDSP)x4) Codon optimised

GAGGTGCAGCTGCTGGTGTCTGGCGGCGGACTGGTGCAGCCTGGCGGCAGCCTGAGACTGAGCTGCGCCGCCAG
20 CGGCTTCACCTTCAAGGCCTACCCCATGATGTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGA
GATCAGCCCCAGCGGCAGCAACACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACA
GCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTACTGCGCCAAGGACC
CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGLCCCCCCT
GCCCTGCCCCTGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAGCCCAAGGACACCCTGATGATCAG
25 CCGGACCCCCGAGGTGACCTGCGTGGTGGTGGACGTGAGCCACGAGGACCCTGAGGTGAAGTTCAATTGGTACG
TGGACGGCGTGGAGGTGCACAACGCCAAGACCAAGCCCCGGGAGGAACAGTACAACAGCACCTACCGGGTGGT
GTCCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGCAAAGAATACAAGTGCAAGGTGTCCAACAAGGCCCT
GCCTGCCCCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGGGAACCCCAGGTGTACACCCTGCCCCC
CAGCCGGGACGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGC
30 CGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGACGGCA
GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCCGGTGGCAGCAGGGCAACGTGTTCAGCTGCAGCGTGA
TGCACGAGGCCCTGCACAACCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGACCGGCCTCGACAGCC
CCACTGGCCTGGACAGCCCAACCGGACTGGATTCTCCCACCGGCCTGGACAGCCCCGACATCCAGATGACCCAGA
GCCCCAGCAGCCTGAGCGCCAGCGTGGGGGACAGGGTGACTATCACCTGCAGGGCCTCCCAGTGGATTGGCCCC
35 GAGCTGAAGTGGTATCAGCAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACCACGGCAGCATCCTGCAGAG
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GAGGT GCAGCT GCTGGT GT CTGECGECGGEACT GGT GCAGCCT GECGECAGCCT GAGACT GAGCT GCGCCGCCAG
CGGCTTCACCT TCAAGGCCTACCCCATGAT GT GEGT GCGECAGGCCCCT GECAAGGECCTGGAAT GEGT GTCCGA
GATCAGCCOEZOGBHETABE AACACCT ACT ACGCCGACAGCGT GAAGGEGECCGGT TCACTAPIAGTLIBESACAACA
GCAAGAACACCCT GTACCT GCAGAT GAACAGCCT GCGEGCCGAGGACACCGCCGT GTACTACT GCGCCAAGGACC
25

CCCCGAAGGTHH#CTANAEEBRICAGGGUAEAC ARG GAUCGACACEARIACAEII TET KACAGTALRIGEGA GGT
TTAGATTCACCT ACGEGCT TCGACT CCCCAACCCACCCT TCCCCOCCCT GCCCT GOCCCCGAGCT GCT GEGAGEC
C GGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCAGGGCACCAAGGTGGAGATC

CCAGCGImAAEE4 EaleceEECCCAAGCCT AAGGACACCCT GATGATCAGCAGGACCCCCGAAGT GACCTGCGT GG
T
GGTGGATGT GAGCCACGAGGACCCT GAAGT GAAGT TCAACT GGTACGT GGACGECGT GGAAGT GCACAACGCCA

é?%%W%W@%%WW@ﬂ%%%&WwW@A@TT

GGCTGAACGGECAAGGAGT ACAAGT GCAAAGT GAGCAACAAGGCCCT GCCTGCCCCTATCGAGAAAACCATCAGC

raroc B TR B P ST O s

(BT GUTGAGAGCEFCRGECACETEECAAGEAWGT AGA GENBECTRRECGT G

gmm@%%%ﬁ%%&%mﬁw&ﬁ%%m

35 1 GAGRIRAGK K TNASKSTRCT FSNEREEAAG IR c&dt36 AddRABPEII HEZAGACPEARRAAEELRd D
NO 134 N-term nal Fc fusion of DOML5-26-597 dAb (TGLDSP) x4 T113P nut ati on
Fc).  CCCGGAAGCTGGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGCTAGCACCCACACCTGCCCCCCCT

SACT ARGt et i (bRl Rfiebl PRI OASLRIEEACRRETERTERI A G

GATCA! TTCACCAT CA
coAn : v AR MR ACK R CoAC
OO CACTSE AIOO AR E oA GO ARG RE ATHAGEACTIDT
TTAGATTCACCTA!

CCGEECTTGGACT CCCCAACCGECT TAGATAGCCCGACCCACCCT TGCCCCCCCT GCCCT
CC 10 GCCTGCCCCCATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGGGAACCCCAGGTGTACACCCTGLCCCC

COAGCT (e XS A A S Ao il A A e N T GH TS AMGEG NGRS QT AL EEENEegeA et COCC
CGAAGTGACCTGOGT GGT GGT GGAT G GAGCCACGAGGACCCT GAAGT GAAGT TCAACTGGT ACGT GLACGECG

TGCGAAGTGTAGNACECBAA GRS AAGCSGNESAAGSNACASTACARCAECACBT AT RS FCE GIRTIGBCT G

ACCGTG (3 (A (S AL K
TATCGAGKARR € ccee e-g ﬁruouw% : gGA
1520 TGCACGAGGCCCTGCACAACCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGACCGGCCTCGACAGCC
TGAGCT GACCAAGAACCAGGT GTCCCTGACCT GTCTGGETGAAGGEECTTCTACCCCAGCGACATCECCGT GGAGT G
GGAGAGEAAC TS e A A A AR e A A BN E A S EEEE RS L F E S CATA T S EF ey TCCT
GTACT C A A S At EFAGOE SRR TR ETTGE A G AT A TG E NS deteEACE
CCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCCGECAAG 20SEQ | D NG 135:

K- 044- (8% CHAMANGCVERKSSBEAA GG 6 6§ A TCLPARGRAE CTGATAADSRY XAOAGCATCCTGCAGAG

CASCEACH A P AR AR A AR AR B AT e AT o oo

CGCEAGGARCCTRCAGTOECRNEE COGAGTACSETATIGACRTAGEEETAGES
25

CAGCAGAA M e ALY S COGAGGACT TCGCCACCT ACTACT GCCAGCAGTATATGT ACT ACCCCCACACCT TCGGCCA
G

GGCACCAAGGT GGAGAT CAAGAGGGT GGAGCCT AAGT CTTCTGACAAGACCCACACCT GCCCCCOCTGOCCTGCC
CCAGA y B O PO IST A AT AR LREPHRAGGACACCCT GAT GAT CAGCAGAACC
COCGAGGT GACCTGTGT GGTGGTGGAT GT GAGCCACGAGGACCCT GAGGT GAAGT TCAACT GGTACGT GGACGG

CGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGGEGAGGAGCAGT ACAACAGCACCTACCEEGTGGTGIeeaGrace
3030 EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

TGA

CTAT SRR §
GAT GAGRPANONREAACCABERGHODE TRARIT BV EGHT SAAGREAT TSTVACCOCAGEGAGATIGRORET GCGAG
TGGGAGAGCAAT GGCCAGOCCGAGAACAACT ACAAGACCACCCCOCCT GT GCT GGACAGOGATGECAGCTTCTTC
CTGT ACASN LT R S AR AREAT SR A B ARCB SR M EAS T NG T GAPERACaA
35 SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

GGOCCTGCACAAT CACT ACACCCAGAAGAGCCT GAGCCT GT CCOCT GGCAAGACCGGAT TAGACAGT CCCACAGG
WD32013/ 014208PCT/ EP2012/ 064632

TCTCGATTCACCTACTGGCTTAGACT CTCCAACCGGOCT GGACAGOCCCGACAT CCAGAT GACCCAGTCTCCATC
CcT

COCTGTCTGCATCTGTAGGAGACCGT GT CACCAT CACT HECCGGGECAAGT CAGT GGAT TGGT CCTGAGT TAAAGT
G

GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCT CCTGATCTAT CATGGT TCCATTTTGCAAAGT GGGGTCCCATC




CTTCACCTTCAAGGCCTACCCCATGAT GTGGEGT GCGECAGGECCCCT GGCAAGGECCTGGAATGEGT GTCCGAGAT
CAG

CCCCAGCCEWHCRATAST ACT ACGCCGACAGCGT GAAGEECCGEGT TCACCAT CACLEBSIACARCNGCAAGAA
CAC

CCTGTACCTGCAGATGAACAGCCT GCGEECCGAGGACACCGECCGT GTACTACT GCGCCAAGGACCCCCGRAAGCT
GGA 35 SEQID NO:156 : N-terminal Fc fusion of DOM15-26-597 dAb {(TGLDSP)x4)

CTACT GGEECCAGGECACCCT GGTGACCGT GAGCAGCACGEGT CTGGACAGT CCGACTGGT TTAGATTCACCTAC
GGG WO 2013/ 014208PCT/ EP2012/ 064632

CTTGGAGT QUOSARGIVORGASIRTSEAESITEXAYBMOOH GRIUKGKGASZV S PEEBIGGSUCARITGRGNIICETGT T

CAAGCCERANRE R AR AR U R R e B A B S PR P RS PR R A B EAGE SR G

CCCs VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNG
TGAGGT GAAGT TCAATTGGT ACGT GGACGECGT GGAGGT GCACAACGCCAAGACCAAGCCCCGEEGAGGAACAGT A
CA KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP

ACAGCA QT A AR BT SR R R ST B R A ASART BT GAACGRCAAAGAAT ACAAGT GCA
AGG 5
TGTCCAACAAGGCCCTGCCTGCCCCCAT CGAGAAAACCAT CAGCAAGECCAAGGGECCAGCCCAGEGAACCCCAGG

AOACOC B R o R AR A A BB R EC O BANGGACTTCTACS
CCAG

CGACAT CECCGT GRAGT GGGAGAGCAACGECCAGCCCGAGAACAACT ACAAGACCACCCCCCCT GT GCT GGACAG
CGA EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

gAGWW N$eRA EBAGNLROEAKT BAVEEE NG P EEIBE R LOSETNPERICPARKRT §PRUAPRT CCAG

GAT GCA BRI e AR TR EN S YR A R KE RO LB UL ANORDGKATIACACAG
TCCC 1

A CAGET O A A P A R G SR B PSR RAB R S
CCATC SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

CTCCCTGI CTGCATCTGTAGGAGACCGT GT CACCAT CACT TGCCGGGECAAGT CAGT GGATTGGTCCTGAGT TAAA

CGTTT
CAGT GGCAGT GGAT CTGGGACAGACT TCACT CTCACCAT CAGCAGT CTGCAACCT GAAGATTTTGCTACGTACTA
CTGTC AHEAGEAIAIVGPAEIRTSCRRSETAATP TR RARKIRACKINIPT S HAMARCRIFIS RBRSKIRQ | D

NO _138: DOML5-26-597 dAb N-(VEPKSSDK |inker) & C-term nal K-044-085 dAb
( (P&L Dglﬂ)g{w)ISLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSTGLDSPTGLDSPTGLDSPTGLDSPTHPCPPCPAPELLGGPS

S :
CGCCTT CCCTG CCCCTAE CCGA
20
SRR SR

CCACGGAAGCTGGACTACT GEEGT CAGGGCACCCT GGTGACCGT GAGCAGCGT GGAGCCTAAGT CTTCTGACAA
GACCCACACCT GCCCACCCT GCCCTGCCCCAGAGCT GCTGEGAGCGACCCAGCGT GT TCCTGT TCCCACCCAAGCC
T 25 SEQ ID NO:159: N-terminal Fc fusion of DOM15-26-597 dAb (IgG1 Hinge)
AAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCT GT GTGGTGGTGGAT GTGAGCCACGAGGACCCTGA
25

GGT @A@@MA@@W@@T‘W@FW
M@W
TAAGGT

CCAGGT GRATARYZRTSEECCEGF AGERBAGA HBAGKPFGALTYNATYR

S0 S0 ARASkAG AR RN SRl RS AR, ﬁ%&%ﬁ%ﬁ%ﬂ&%ﬁw

TGT CCT @s\WAQGNKIISSHAGEA TN RY fEKE G ARACCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGEECA
ACGT GTTCAGCTGCTCCGT GAT GCACGAGGECCCT GCACAAT CACT ACACCCAGAAGAGCCTGAGCCTGI CCCCTG
G

CAAGACGRAA AT G AR T ROAT S AR TAS TRRGT TAGACT CTOCAACCGGOCTGACAGOCC
C

GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGT AGGAGACCGT GTCACCATCACT TGCCGGEECA
A

GT'CAGT GGATTGGT CCTGAGT TAAAGT GGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCATG
35

GITCCATTTTGCAAAGT GEGGT CCCATCACGT TTCAGT GGCAGT GGATCTGEGACAGACT TCACTCTCACCATCA
G WD 2013/014208PCT/ EP2012/ 064632

CAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGT CAACAGT ATATGTATTATCCTCATACGT TCGGCCAAGG
GA CCAAGGI'GGAAATCAAACGT SEQ I D NO 139: DWM51576 with C-term nal K-044-085

1Al VAV V- oLy
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CGGCTTCACCT TCAAGGCCTACCCCATGAT GT GEGT GCGECAGGCCCCT GECAAGGECCTGGAAT GEGT GTCCGA
GATCAGCCOEZOGBHETABE AACACCT ACT ACGCCGACAGCGT GAAGGEGECCGGT TCACTAPIAGTLIBESACAACA
GCAAGAACACCCT GTACCT GCAGAT GAACAGCCT GCGEGCCGAGGACACCGCCGT GTACTACT GCGCCAAGGACC
CCCGGAAGCTGGACTACT GGGGCCACIISCACCCT GGT GACCGT GAGCAGCACGGGT CT GGACAGT CCGACTGGT
TTAGAT FCAGVUTAQHGOEEE SHBAS 4 B

CC 35

T GAGCT G SR B A NG B R R B E A R S F A K ER AR EE S FRAERFERESEMSAccoe
C WO Z9h3icONdRABBIPSHRVRFRR LD O BRAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
GAGGT GACCT GCGTI GGT GGT GGACGT GAGCCACGAGGACCCT GAGGTGAAGT TCAAT TGGT ACGT GGACGECGT
GGAGGT G B CAPRIEA X TE R AR ECHNYSINCEAE AR SPA YA ARG AR I SO BB SB S SO T GA

oo A AR AGBGAACCOCAGT GTACACCCT GOC0CCAGO0G00AC |

CCE
COCCH A CCCCCCTGT GCTGGACAGCGACGECACGCTTCTTCCTG
TACAGCAAGCTGACCGTG GACAAGAGCCGEGT GGCAGCAGEGECAACGT GT' TCAGCT GCAGCGT GATGCACGAGEC

CCTGCACAACCACT ACACCCAGAAGAGCCT CGAGCCT T CCCCT CECAAGACCCEAT TAGACAGT COCACAGGTCT
C EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

CG_?\T?'SAW SRAEDTAGACRGD RO EEE VA PMARSTC ARCATPEAGH P SVMCRPREITTMSATECTCC

GT CT GCAY e Y R R B E N R G YA THREE BRSNS TR NS B KA RANET GGT A
CACAGRRAKS QAP ASREA ARSI ARE DD OAENG P T PP DS T SRR CACE

h
TTCAGT GRECAGINGEST Y MBEGADHBACKIICHEGET CACCAT CAGCAGT CTGCAACCTGAAGATTTTGCTACGTAC
T ACTGI CAACAGT ATATGT ATTATCCTCATACGT TCGGCCAAGGGACCAAGGTGGAAATCAAACGT 158EQ

| D NO 141: DOML5-26-597 dAb N-((TADSP)x3 T113P nutation Fc) & C-term nal

K- Q44- 38& 1pcMdn142( d-€defmB)r¢ Aksion of K-044-085 dAb ((TGLDSP)x4)
GAGGTGCAGCTGCCTGGTGT CT GECGGECCGACT GGTGCAGCCT GGCGECAGCCTGAGACT GAGCT GCGCCGCCAG
CGGCTTCACCTTCAAGGCCTACCCCATGATGT GGGT GCGECAGGCCCCT GECAAGGGCCTGGAATGGGET GTCCGA
20 THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
GATCAGCCCCAGCGGECAGCAACACCTACTACGCCGACAGCGT GAAGGECCGGTTCACCATCAGCCGGEGACAACA

MW@WYWWWWW@ CEEIERABGACC
- 3 LT SRACAG

C 20 TGLDSPTGLDSPDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSG

CCAl CACCCT GATGAT CAGCAGGACCCCCGAAGT GACCT GCGT GG
T 25 XA TCAACTGGTACGT GGACGGECGTCGAAGT G
CACAACGCCA

AGACCAAGCCCAGAGAGGAGCAGT ACAACAGCACCTACCGCGT GGTGT CTGT GCTGACCGT GCTGCACCAGGATT
GGCT GAREE N AEEAGTAIRAIET tcianaldTedAGS AR Helsel CinF e CT GCCCCTAT CGAGAAAACCAT CAGC
AAGGCCAAGGEGCCAGCCTAGAGAGCCCCAGGT CTACACCCT GCCT CCCT CCAGAGAT GAGCT GACCAAGAACCAG

GI'GI'CCCTGACCTGT CT GGT GAAGGECECT TCTACCCCAGCGACAT CCCCGT GGAGT GEGAGAGCAACGECCA
3025  THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR

gwmgﬁm@%%%%ﬁw;%%ﬁwwwe

ACAAGAEONGATIBBTAGEAGEEEANETREITVOASKOVT BIARBIGET AT 2ACEACEROGC TEBCACRNIPFRASAAKEACC

AR A AR AR AN B b (S R R SR ARE P RN PGP AT TA
ACTCTCAAQEEYRSRTIEEA AR ATRSAGATTAGATGAPRBAGIXSRATIACT COCT GTCTGCATCTGTAGGAG

A . . .
CC3P GT SN M T g AieT oA SR T e RS HinRE T T AAAGT GGT ACCAGCAGAAACCAGGGAA
35 AG C CCCTAAG
CTCCTGATCTATCATGGTTCCATTTTGCAAAGT GEGGTCOCATCACGT TTCAGTGGCAGTGGATCT WO
2 0 13/ 0 PA@MQ@@?ﬁ @%DZW@@QWWIGPELKWYQQKPG KAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPE
T@@&? M@MWEH%%MM@MWTNG
TA TTATCCT ACGT GGGACCAAGGT GGAAAT CAAA SEQ I D NO 142:
DOML5- 26D BVKF NMVI&E‘(E(\/HNABBPBREQYN;EIBWVM&H QW mKEmnsvs NSEAP AV KTISK BKGIQRRES
dAb 5( ( TGLDSP) x4)
GAGGTGCAGCTGCTGGTGT CTGECGEOGGACT GGT GCAGCCT GGCGECAGCCTGAGACT GAGCT GCGOCGOCAG
CGGCTTCACCT TCAAGGCCTACCCCAT GATGT GGGT GOGGCAGGECCCCT GECAAGGGECCTGGAAT GGGTGTCCGA
GATCAGCCOCAGCGGCAGCAACACCT ACT ACGCCGACAGOGT GAAGGGCCGGT TCACCAT CAGCCGGGACAACA
10
GCAAGAACACCCT GTACCT GCAGAT GAACAGCCT GOGGECOGAGGACACCGOCGT GTACT ACTGOGOCAAGGACT
CCOGGAAGCT GGACT ACT GGGGECCAGGEGECACCCT GGT GACCGT GAGCAGCACGGGT CTGGACAGT COGACT GGT

——— N e N eme—— g N P NI N —— N N NI SN N R R SN NN NLNTTT" A SN AR T R SNLNLNNN N NSNS N NSNS NI N SN LN NTT NN N SNTT NN N




5
GATGAGCT GACCAAGAACCAGGT GTCCCT GACCT GOCT GGTGAAGGGCT TCTACCCCAGCGACAT CGOCGTGRAG
T GGGAGAGORO EEBATABECCGAGAACAACT ACAAGACCACCCCOCCT GT GCT GGRCAGRBATGEBGAGCT TCTTC
CTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGCAACGT GTTCAGCT GCTCOGT GATGCACGA
GGOCCTGCACAAT CACTACACCCAGAAGAGCCT GAGCCT GTCCCCT GGCAAGACCGGECCTCGACAGCCCCACT GG
CCT GGACAGTICAIRDEGRAQY SGAIVKGFCSOASEGERNT GHEANAGICONRACATIECAQNTGASOTAGABIGCCAG
10

CAGCCT G B A S A GGGT GACT AT CACCT GCAGGGCCT COCAGT GGAT TGGCCCCGAGCT GA
AGTGGT ATCAGCAGAAGCCCGGCAAGGCCCCCAAGCT GCTGATCTACCACGGCAGCAT CCTGCAGAGCGGCGTG
CCCTCAAGGTTCTCAGGCAGCGGCAGOGGCACCGACT TCACCCT GACCAT CAGCAGOCT GCAGCCCGAGGACTTC
GCCACC PR P o Grm@pXC AF T AUF A BE SAASTHPTROIBBCCAGGGCACCAAGGT GGAGAT CAAAAGG
15SEQ | D NO 144: DOML5- 26- 597 dAb N-((TGLDSP)x3) & C-terninal K-044-085 dAb

((TA.DSP) x4) Codon opti m sed
GAGGT GOAGATE&ED CRGSMECASE PEECECABEET ARG RO T BTEICBECAG
CGGCT TR L NSRS S RIS LA A A A A AR HERM D R L CCA

GATCAG@GKD@A@ESIB&A@@N\@AEKZJY ROCSLOACA
AR GAACACOCT T ACCT R AGAT GAACACOCT GOGARCOGACGACACCEOCT GTACT ACTCOROCAAGGAC
COCGGAAGETBEAC FACT GRS EACCE T BT GAEET GACCRECABSEE HETESABRB T e r et

TTAGAT EaAGERAGS ISP EGACT CCCCAACCCACACCT GCCCCCCCT GCCCT GCCCCT GAGCT GCTGGEGCGEA
C

CCAGOGTGTTOCT GTTOCOCOCCAAGOCCAAGGACACCCT GAT GAT CAGCOGGACCOCOGAGGT GACCT GOGTGG
T 25

GOT A R R A R A At SRR e AAR S PR seacacoaT aeaaaT GeacAACGECA
AGACCAAGOOCCGGGAGGAACAGT ACAACAGCACCT ACOGGGT GGT GT O0GT GCTGACOGT GCTGCACCAGGAC
cace

GGT &7 m&@@mﬁﬁmﬂ@ﬁé&m W@@é&%ﬁm&

CCGAGAW@? MEAXEA X HEBE KON Y e FVENACREREX N SRE Tt EY HHEE AN EARTRKAEACCG
T AP EKTISKAKGOPRERQNYTLPPSRRELTKNOVSL TCLVKGEYPSDIAVEWESNGOPENNYKTTRRY I DSRGSEELYSK
GGACAAGAGCCGEGT GGCAGCAGGGCAACGT GTTCAGCT GCAGCGT GATGCA GGECCCTGCACAACCACTA
CCCAGAATATSRWGEAGDE TS FVBEAIGEEEAATSTECAEICT CGACAGCCCCACT GGCCTGGACAGCCCAACCEEAC
TGGATTCTCCCACCGGECCTGGACAGCCCCGACAT CCAGAT GACCCAGAGCCCCAGCAGCCT GAGCECCAGCCET GG
GGEGACAGGGTGACTATCACCT GCAGEGCCT CCCAGT GGAT TGGCCCCGAGCTGAAGT GGTATCAGCAGAAGCCC
3520 SEQ ID NO:167: N-terminal Fc fusion of K-044-085 dAb (TVAAPS)
GGCAAGGCCCCCAAGCTGCTGATCTACCACGGECAGCAT CCTGCAGAGCEECGT GCCCTCAAGGTTCTCAGGECAGC
WD 2013/ 014208PCT/ EP2012/ 064632

GCCAGCCHIEIAERERSEF A TRUT ﬁé&%ﬁm&m@ﬁm@mﬂﬂﬁm@G
T ACATGTACTACCCCCACACCTTCGGECCAGGGCACCAAGGTGGAGATCAAAAGG SEQ |

NO: 145:DFVESQYEY 17 FeAGTVE KTRAKRESTHE CP T GRRBEY- GRP U HEP R KRAHMIRR TRAY TN DH%bE

(( TG'—DWE%&NM%@OEWW@R%@QYNSTYRVVSVLTVLH DWLNGKEXKCKVSNKALPAPIEKTISKAKGOPREPO
GAGGTGCAGCTGCCTGGTGICT CTGGT GCA GGECEGCAGCCCTGAGACTGAGCT G

CGRET T AU PIRDEATEEON S NCOKEAT P TAYEBEST GOP BN EE PO BGT RAGRENUR RAMAT GRBETEY COGA
GAT CAG A A B ARGAAGARCT ACTACGCAGACAGOGT GAAGBGOCGGT TCACCAT CAGCCEEGACAACA
10

GCAAGAACACACT GTACCT GCAGAT GAACAGCCT GOGGGCCGAGGACACCGCAGT GTACTACT GCGCCAAGGAC
CCACGGAAGCT GGACTACT GGGGT CAGGGCACCCT GGTGACCGT GAGCAGOGT GGAGCCTAAGT CTTCTGACAA
GACCCACRRBM Ee8Ater it e et AP A BB CAGCGT GTTCCTGT TCCCACCCAAGCC
=

AAGGACACCCTGATGAT CAGCAGAACCCCCGAGGT GACCT GTGTGGT GGT GGAT GTGAGCCACGAGGACCCTGA
wm@mmmwmwmmmwmm

M@@E&?&&%@?@%&W&Hﬂ&%ww&%&me

TAAGGT GVESAACHEBEENKF G TECONETAK OHREARYMS . )
CCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
CTTCT AR LR G OB AR AR R AR (S RSO EN AN FRAE P A RABABEAYRY S coce
T GT Gl T GRS SR ARGV ST HRG EGRARAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGCA
20

ACGT GTTCAGCT GCTCCGT GAT GCACGAGGCCCT GCACAAT CACT ACACCCAGAAGAGCCT GAGCCTGTCCCCTG
G

CAAGACCGGCCT CGACAGCCCCACT GRCCT GGACAGCCCAACCGGACT GGAT TCTCCCACCGRCCT GGACAGCCC
CGACATCCAGAT GACCCAGAGCCCCAGCAGCCT GAGCGREAGCGT GGGGGACAGGGT GACT AT CACCT GCAGGEG
CCTCCCAGT GGAT TGGCCCCGAGCT GAAGT GGT AT CAGCAGAAGCCCGGCAAGGCCCCCAAGCT GCTGATCTACC
ACGGCAGCATCCTGCAGAGCGGCGT GCCCT CAAGGT TCTCAGGCAGCGGCAGCGGCACCGACT TCACCCT GACCA




25

AAGGACACCCTGAT GATCAGCAGAACCCCCGAGGT GACCTGT GT GGT GGT GGAT GT GAGCCACGAGGACCCTGA
GGT GAAGT MOAUBEGIMSGT GGACGECGT GGAGGT GCACAAT GCCAAGACCAAGECTABBOAGKELCAGTAC
AACAGCACCTACCGGEGT GGT GTCCGTGCT GACCGT GCTGCACCAGGAT TGGCTGAACGGCAAGGAGTACAAGT G
TAAGGT GTCCAACAAGGCCCTGCCTGCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGGCCAGCCCAGAGAGCC
CCAGGT GIACACTEERONTCECGTARGATAG KBNGOBAMCAABAMEEACGT GT CCCT GACCT GCCTGGT GAAGGEG
30

CTTCTACCCCAGCGACATCGCCGT GGAGT GGGAGAGCAAT GGCCAGCCCGAGAACAACTACAAGACCCACCCCCCC
TGT GCT GRAGAGoA ERARUTT TG GTARNGE AR FESEASAASHECAGAT BRAA

{SEIAPECCA
ACGT GI'TCAGCT GCTCCGT GATGCACGAGGCCCT GCACAAT CACT ACACCCAGAAGAGCCTGAGCCTGTCCCCTG
DFATYYCQQYMYYPHTFGQGTKVEIKRELKTPLGDTTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV

W@%

EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF

\%):T %%MW 4% S—BGT ATCAGCAGAAGCCCGECAAGGCCCCCAAGCTGCTGATCTACC

ACGGCAGCAT CCTGCAGAGCGGCGT GCCCT CAAGGT TCTCAGGCAGCGGCAGCGECACCGACT TCACCCTGACCA
TCAGCAGCCT GCAGCCCGAGGACT TCGOCACCTACT ACT GCCAGCAGT ACAT GTACT ACCCCCACACCT TCGGCC
A GGCCAERRNTE M tmmnalfa fusioeof -PH4g8cpage (HBEIMI 5- 26- 597 dAb N ( VEPKSSDK
linker) & C-term nal K-044-085 dAb + A ((TG.DSP)x4) Codon opti m sed
mwwwwwadmdwwmmm@mdmwmme

MTm&éAA&%XﬂA%w&%%&&&EPW&&W&%P

GCAAGAA(@QWA‘DTGHWKIKR@EEGNA DR SREACH WAENNHKZRGKN@CERB@IUMGGAC
e AR R e heacoc

GACCCA
T 15 EALHNHYTQKSLSLSPGK

AAGGACACCCT GATGATCAGCAGAACCCCCGAGGT GACCT GT GT GGT GGT GGAT GT GAGCCACGAGGACCCT GA
15

CGT CAAGH (e A S A AT TP AT 20 Evl?béﬁgﬁ GACCAAGCCCAGGGAGGAGCAGTAC
AACAGCACCTACCGGEETGGT GT COGT GCT GACCGT GCT GCACCAGGAT TGGCT GAACGGCAAGGAGTACAAGT G

TAAGGT GICCAACAAGGCCCTGCCT GCCCCT ATCGAGAAAACCAT CAGCAAGGCCAAGGEGECCAGCCCAGAGAGCC

R RS ASSS

2020
TGTGCT
ACGTGT
G TGLDSPDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILOSGVPSRFSGSGSGTDFTLTI
CAAGACCGGCCT CGACAGCCCCACT GBCCT GGACAGCCCAACCGGACT GGAT TCTCCCACCGRCCT GGACAGCCC
CGACAT CEAEAR B e X AN T AQCAI A GCGCCAGCGT GEEGRGACAGGGT GACTAT CACCT GCAGGG
CCTCCCAGT GGAT TGGECCCCGAGCT GAAGT GGTAT CAGCAGAAGCCCGECAAGGCCCCCAAGCT GCTGATCTACC
25

ACCBCAGBATICT GRAGHKBIRACCIEOTS THEMNADET TATIGROBHABEREBIAGCGGECACCGACT TCACCCT GACCA
TCAGCAGCCT GCAGCCCGAGGACT TCGCCACCTACTACT GCCAGCAGTACATGTACTACCCCCACACCTTCGGCC
A GGGCACCAAGGT GGAGATCAAAAGGGECC SEQ I D NO 149: DOML5- 26- 597 dAb

N- ( VEPRBBORCPAREEFQPSEFLERRIBKITLIVASRTRE\(AX Y OB HEPRE VKUY Y L VY DBy BKAREEBD G5 THEN

A GO P R RS A B RPN P BRI

CGGCTT@@HE@M@@@M@@@ ATYGATIGDESH GRERBACSONNAT GRS ERAAAT BREPINCCGA
GAT CAGCCCAAGCGGCAGCAACACCT ACT ACGCAGACAGOGT GAAGGGOCGGT TCACCAT CAGOCGGGACAA

35 30 RPEVDVMDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFT
GCAAGAAGAGARTIGIA CAAGARRRTRCGGEC0GAGGACACCGCAGT GTACTACT GOGOCAAGGAC
WO 2013/ 014208PCT/ EP2012/ 064632

CCACGGAAGCT GGACT ACT GGGGT CAGGGCACCCT GGT GACCGT GAGCAGCOGT GGAGOCTAAGT CTTCTGACAA

A RO PR s e (BB oiala 3P CT T TCCT GT TOCCACCCAAGCL

AAGGACACCCT GATGATCAGCAGAACCCCCGAGGT GACCT GT GT GGT GGTGGAT GT GAGCCACGAGGACCCTGA
GGTGAAGT TCAACT GGTACGT GGACGGECGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGEGAGGAGCAGTAC 5
AACAGCACCTACCGEGT GGT GT CCGT GCTGACCGT GCTGCACCAGGAT TGECT GAACGGCAAGGAGTACAAGT G
TAAGGT GT CCAACAAGGCCCT GCCT GCCCCTAT CGAGAAAACCAT CAGCAAGGCCAAGGGECCAGCCCAGAGAGCC
CCAGGT GTACACCCT GCCCCCTAGCAGAGAT GAGCT GACCAAGAACCAGGT GTCCCTGACCT GCCT GGT GAAGEG
CTTCTACCCCAGCGACATCGCCGT GGAGT GCGAGAGCAAT GECCAGCCCGAGAACAACTACAAGACCACCCCCCC
TGTGCTGGACAGCGATGECAGCT TCTTCCTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGECA
10

R PN NI SN g N PNSNTT™ SNSNTT SNSNSNT N R T NN R NS N

PN A A AT R NI R SR A 7R R 7N R PN NLNV"T" 7% R NN N"T" I N"T" 7N\ \FN"T



CCTCCCAGT GGAT TGGCCCCGAGCT GAAGT GGT AT CAGCAGAAGCCCGGECAAGGCCCCCAAGCTGCTGATCTACC
ACGGCAGCAT CCTGCAGAGCGECGT GCCCTCAAGGT TCT CAGGCAGCGGECAGCGECACCGACT TCACCCTGACCA
TCAGCAGCOVACABRTRB8GGACT TCGCCACCTACT ACT GCCAGCAGT ACAT GT ACTABRIGCAGKELT TCGGCC
A GGGCACCAAGGTGGAGATCAAAAGGACC 5 SEQ I D NGO 151: DMB1576 with C-term nal

K- 044-085 dAb m nus GtermR ((TG.DSP) x4) Codon opti m sed

GAGGT GTAGPPCEARBEKGEPSTKEEZREINGAMISREEMGCH ALY BGEESEAGUSIIEAGXIN QARERKECEESIRCAG

CGGCTTCACCT T CAAGGCCT ACCCCAT GAT GT GGT GOGECAGGECCCCT GECAAGEECCT GCAAT GEGT GT CCGA
10 VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW

CAT CAGESREAEENRAKPRANSHEE FFGK VB KA QA VN AL RIS AP RARD KNERAAGAIACA
GCAAGAACACCCT GT ACCT GCAGAT GAACAGCCT GCGGGCCGAGGACACCGCCGT GTACTACT GCGCCAAGGACC
EAREETGSEHCCCCT

CCCGGAABET AR AT G ABEIACCR ST GREIT (K BE RSN CSCA
GOCE T GRRQE GARE T SRR HRARSRT GE CCTGT TCCOCCOCAAGCCCAAGGACACCCT GATGATCA
G

CCGGACCCCCGAGGT GACCT GCGT GGTGGT GGACGT GAGCCACGAGGACCCT GAGGT GAAGT TCAATTGGTACG

15 - . . . .
TGGACCE S PR A AT AR RA M R A A AR AR B ER AR BT AEAR CAGCACCT ACCGRGT GGT

G&GT&TGACCGT&T@AC@CBAGCBCTGAACCBCAAAGAATA@AGT&AACETGC@A@ACBCCCT
GOCT GOCCCCAT CCAGAAAACCAT CAGCAAGGCCAA CEGAACCCCAGET GTACACCCTGOCCCC

m&cﬁ%&%ﬂ%ﬁ%@?&%ﬁ%@@@ﬁﬁﬁmﬁﬁm
CGT CEAGTSHIRHARE BN S RBIK A ARG AR AE PR AR ESREEIPIN ST S8R b ASHIRAERICCA

GCT TCT f@@@m&@m@s@&mmmmwwmm

R R R R R T cacn

(BBEWBQ(GACII;T GACT ATCACCT GCAGGGECCTCCCAGTGGATTGECCCC

GAGCT GAAGT GGT ATCAGCAGAAGCCCGGCAAGGCCCCCAAGCT GCTGATCTACCACGGCAGCATCCTGCAGAG
25

, PGS AEITHEACCCT GACCAT CAGCAGCCT GCAGCCCGA
CACTTCOOCACCT ACTACT GCOAGRAGT ACATGT ACT ACCOGCACACCT T CGGCCAGGACACCAAGGT GRAGAT
C AAA SEQ I D NO 152: DVB1576 with C-terninal K-044-085 dAb +A (( TGLDSP)x4)
Codon qpﬁ'tﬁﬁcsﬁlftLE&PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
GAGGTGCAGCT GCTGGT GT CTGGOGGOGGACT GGT GCAGCCT GGOGGECAGCCT GAGACT GAGCT GCGOCGUCAG
CGGCTTOXEET YWWWWWWW%Y BYCCGA

easo e AGCANGACGTEAG “eeeooeq A Aeegee AGAACA
)PEN PRPAY DSDGS i SRW OGN 1Q ip ),
“01" \ A.‘ eoﬂ A M Ae"‘b!' é‘&é&?&‘ Ae o‘io“l'-‘é"- T ’ A ;ite. AAGGACC

35 20 GGGSDIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTIS

V\DCCCGGA§\201 %W@W GGTGACCGT GAGCAGCGCT AGCACCCACACCT GCCCCCCCT

GCCCT GCCCCT GAGCT GCT GGGCGGACCCAGCGT GT TCCT GT TCCCCCCCAAGCCCAAGGACACCCTGATGATCA
G . .

CCGGACCERIBN e PatarmneidT e A e T et S e R IGACCCT GAGGT GAAGT TCAAT TGGTACG
TGGACGGOGT GGAGGT GCACAACGCCAAGACCAAGCCCCGEGAGGAACAGT ACAACAGCACCTACCGGGTGGT

GTI'CCGT CCTGACCGT GCTGCACCAGGACT GGCT GAACGGECAAAGAATACAAGT GCAAGGT GT CCAACAAGGECCCT
5 25  THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR

%%%@'mmﬁmwmw@%%%%%@%%%@%%

X

CCACT GGCCTGGACAGCCCAACCGGACT GGAT TCT CCCACCGECCT GGACAGCCCCGACAT CCAGATGACCCAGA
GCAGCCT GAGCGCCAGCGT GGECGACAGEGT GACTATCACCT GCAGGGECCTCCCAGT GGATTGECCCC

GAGCT

B B T ) ST CAGCAGOCT LA
GGACTTCGCCACCTACTACTC{:CA&AGFACATGFACFACCCCCACACCFTCC{{:CAC{{{:ACCAA&;T&EAGAT
C 15 }DUSBP@WX A CO?EQ/ddRVN@C@A@?W@B@W@@QW&QAPQELH#FG@TLH%V%R%@GQ%%F?'L%S?MA

(T on optimse
GAGGT GDAGDTEQW \GCEPPERAACVIGRBEMBCBCCESCAG

BT TR D B S e A A SN TR S8 o

GATCAGCCCCAGCGGECAGCAACACCT ACTACGCCGACAGCGT GAAGGECCGGT TCACCAT CAGCCGGGACAACA
GCAAGAACACCCT GTACCT GCAGAT GAACAGCCT GCGEECCGAGGACACCGCCGT GTACTACT GCGCCAAGGACC
CCCGGAAGCT GGACT ACT GEEGECCAGGGECACCCT GGT GACCGT GAGCAGCGCTAGCACCCACACCT GCeceeceT
GCCCTGCCCCT GAGCT GCT GEECGEGACCCAGCGT GT TCCTGT TCCCCCCCAAGCCCAAGGACACCCTGATGATCA
G 25

NN\ R SNLNLNLNLNIN N SNINT 7N R SNSNTT™ NN NTT S NNTT SNSNT" SN N S NLNT" SR SN SR A NI N VTR A NI AR A T SNSNT NSNS\
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GTI'CCGT GCTGACCGT GCTGCACCAGGACT GECTGAACGECAAAGAAT ACAAGT GCAAGGT GTCCAACAAGGCCCT
GCCT GCCCEORCBAAMBACCAT CAGCAAGGECCAAGGEECCAGCCCAGCGAACCCEABEPSNAGAGELT GCCCCC
CAGCCGGGACGAGCT GACCAAGAACCAGGT GTCCCTGACCT GCCTGGT GAAGGGECT TCTACCCCAGCGACATCGC
CGT GGAGT CCGGAGAGCAACGGECCAGCCCGAGAACAACT. ACAAGACCACCCCCCCT GTI'GCTGGACAGCGACGECA

T@WW&%&%&%W%WW&@
CCACT CRAYHIRAGIBPROGARS SHGEEUPSRERER ES 3 (B FRANSSLEHES FAXACAGII PRI SI%AERA GACCCAGA
GOCCCAGCAGCCT GAGOGCCAGOGT GGGGGACAGGGT GACT AT CACCT GCAGGGCCT COCAGT GGATTGGECCCC
GAGCT GAAGT GGT AT CAGCAGAAGCCCGGECAAGGEOOCCCAAGCT GCT GAT CTACCACGGCAGCAT CCTGCAGAG

WW@WE&%%@W@%%T%%@C@TMQA@U GCAGCCCGA
GGACTTCGCCACCTACTACTGCCAGCAGTACATGTACTACCCCCACACCTTCGGCCAGGGCACCAAGGTGGAGAT

(e DS TR B Al et LR o S iR R e

| S PSGHFATYWYADBVIKYEHRFAQGRODEIKSKAST HP &1 FORA INSL GGRAEF LI Y TAKERTIPEVTCVVVDVSHEDPEY

RKLDY\IQ%!LVTVSSTG LDS PTG ILDSPTG LDS PTHTCP _PCPAP E LI GG PSVELEPP KPKDTLM
| SRTP \/ |I_-| éw %WWH Wﬁﬁ(CKVSNKALPAPIEKTISKAKGQPREPQVYT

EQYDIST ¥rSASBY HNAVEIRWL S B SN B KENNRRTT APy ESS D SAKIIRISR s RAMNEN P RSN E
LTKNQVSLTCLVKG FYPSD | AVEW ES N GQP E N NYKTTP PVLDSDG SF F LYSKLTVD KS

RWQQG  NHEEBTRKHS EREKT NYDRRTFORSTT SLISPERL D35 DAM TR R HL e HY SDBPTIREFRWIGHEDEM 63 2

va LS I R TR R A L BEER VB e srons
o, BT T o ey T PPeoves

NAKTKPREEQYNSTYRVVSVLTVLHQDW.NG

KEYKCKVSNKAL PAPI EKTI SKAK REP LPPSRDEL TK SLTCLVKGFYPSDI AVEVWESN ENNY
KTTPP WA V%RE?'\MMF’W qjiﬁllt@r{ VRGPS BB RA S R ISRENG

N-t er mipadwm Es’{Ri\ElﬁiAQWdAi(Dﬂ@l@ﬁz\/g@Gﬁ%v@?@u{sﬁ@a@ﬁﬁhﬁw—ﬁ%ﬁﬁpmm@Gﬁ%QFLEﬁb 10

EVQLLVSGCGELVQPGGSLRLSCAASGFTFKAYPM MAWRQAPG KG LEW/SE | SPSGSNTYYADSVKG
RFTI SRRIGKNMIRYPEYWICYVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK

G RSBl DT TS R AR SRR G 7

EQYNIST ¥RYVEVDIDASRIGDMGNGKE SKIBIK EALHNHYTQKSLSLSPGKTGLDSPTGLDSPTGLDSPTGLDSPDIQMTQSPSS
VSNKAL PAPI| EKTI SKA%%WWLPPSRDELTKN%SLTCLVKGFYPSU AVEV\ESN%EN
NYKTTPPYATYSBEY TE 8eRt MY PP B GV Ik B B8P TEEGYYD
NC: 158:mWehierddairleike f usi on of DOML5- 26- 597 dAb ((TA.DSP) x4 T113P nutation
Fc)

EVQLLVSGGEELVQPGGSLRLSCAASG-TFKAYPMUWWRQAPGKGLEWSEI SPSGSNTYYADSVKGRFTI SRDNS
KNT 20 spq 1p NO:180: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb TGLDST)'_"__)

LYL SLRAEDTAVYYCAKDPRKL DYV\(K{ETLVTVSST DSPTADSPTA_DSPTA_DSP CPPCPAPEL L
GRS VFLFPPKPKDTLM | SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVH

NAKTKP@E%Q@@E&( '%\éé&%ﬂi\@m%vpmmww APGKGLEWVSEISPSGSNTYYADSVKGRETISRDNSKNT
KEYKCKVSNKAL PAPI EKTI SKAKGOPREPQVYTLPPS LTKNQVSLTCLVKGFYPSDI AVEVESNGOPENNY
KTTPP VY OSDESRALDTBKY IOHREESRWDOESE BESVIMEASHNAYT CRESIP SPEEPGSP S BLS R PK DT UNOSRIS 9

N-term f i - 20- i

ey LRl B B e R oot i e MAAT S rons
KNT L Yik@sk N IRAERTAN YPESRIHD T IRRISE SOMWA S F VR SHITMESMVEIRISE B XN T ORI OB ERL KL TVD
PSVFLFPPKPKDTLM | SRT
PEWWW%WWWWWW@%WWWQWK@@WL PAP
| E ITCRA WIGPELKWY% KPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC YMYYPHTFG

30KTI SKAK SRDEL TKNQVSLTCLVKGFYPSDI AVEVWESNGOPENNYKT TPPVLDS FFL
YSKLTV@TWWFSCSVWEALHNHYTQ(SLSLSPGK SEQ I D NO 160 N-term nal Fc
fusion of 15-26-597 dAb (1gG& Hinge) WD 2013/014208PCT/ EP2012/ 064632
EVQLLVSGGEELVQPGGSLRLSCAASGFTFKAYPM MWRQAPG KG LEW/SE | SPSGSNTYYADSVKG

RFTI SRDNSKNT LYLQM

NSL RAE LVIV PCPAPEL L GGPSVFLFPPKPKDTLM

SR TPV AR E P YR NUBEVEVFT RATHPRE SIS YRVVSVL TV HODVE NG
KEYKCKVSN KALPAP | EKTI SKAKGQPREPQVYTLPPSRD ELTKNQVSLTCLVKG
FYPSDI AVEVWESNGOQPEN NYKTTPPVLDSDGSFFLYSKLTVD 5 KSRWQQGNVFSCSVM H EALHN
HYTQKSLSLSPGK SEQ | D NO: 161: N-term naly,Fc fusion of 15-26-597 dAb ( TVAAPS)
EVQLLVSGGELVQPGGSL RLSCAASGFTFKAYPMWWRQAPCKGLEW/SEI SPSGSNTYYADSVKGRFTI SRDNS
KNT 10 LYLQM NSL RAEDTAVYYCAKD PRKLDYWGEQGTLVTVSSTVAAPSTHT CPPCPAPELLGG

NN I s 2N ZENTTl R 1 ™ N~




15SEQ I D NO 162: C-term nal Fc fusion of K-044-085 dAb ((TGLDSP) x4)
THTCPPCPAPEL LGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYR WO 2013/014208 PCT/EP2012/064632
VVSVLTVLHQDW.NCKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSD
| AVEW

ESNGQPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWIQGNVFSCSVMHEAL HNHYTQKSL SL SPGKTALDSPTGL
DSP 20

TGLDSPTEBSPRF GBS S SASYEDRV T HRASEN GEL RN KPR AP T YRGS OB PsRrs
GSGSG  TaNNY L BSLIPREDFAKY MEQOXMEYB HUF G IS HMIEP KIRABEIQG & B3 VINGPRIGKD TG ISRTREV @I FC
fusion of K-044-085 dAb (Helical Linker) 25 THTCPPCPAPELLGGPSVFLFPPKPKDTLM
| SRTPEVYENAHDER KENBEYREKINAMMEVRRE QUARTRPREBDY NEIBMRUNGKEYKCKVSNKALPAPIEKTISKA
VYL T MBS N B T AR RE R P BT EKMRL B YR YPSD
| AVEW ESNGQP EN NYKTTPPVLDSDGSFFLYSKLTVDKS FSCSVM H EALHN

HY T QKSICEINSIPESEM HABAKIYHAAR S LARAKK dLPARIGAARK ELSRKELRAREMTRARS SL AW GBRSSICBASVG D

RVTIT I P | YH E |

ATy G AT e e e s T LGSR o T TR TRV

K- 044- @85 dAb (1 gGL Hinge)

DI QUITQSPSSLSASVGDRVTI TCRASQWM GPEL KWYQOKPGKAPKL LI YHGSI LQSGVPSRFSGSGSGIDFTLTI
SSLOPE DFATYYCQQYMYYPHTFGQGTKVE | KRVEPKSSDKTHTCPPCPAPELLGG PSVFLFPPKPKDTLM
| SR PEFEONBNE . bbialss -5 FRINNIN RPM WA NAKTRRE k-044-085 dAb ((TGLDSP)x4
EQYNSTYRVVSVLTVLHQDW.NGKEYKCKVSN KA’IZJPAPI E KTl SKAKGQPRE ({/\D b

2013/ 014208PCT/ EP2012/ 064632

P L
e A s RV R R ]

K- 044- 08332\ RARS AMPY JAKRRRKLDY\§GQGTLVTVSSTGLDSPTGLDSPTGLDSPTGLDSPTHTCPPCPAPELLGGPS

SSUCPE VR RT M P R RUC PRSP CBRBE L BV FARBRORRE

| SRF PEWEQROVENSIHP AHDED\ K KIEOOWRY ROV Vb SRBE(T KIRQ WRIET EE B PSHIMVISVESNAGHERMY NGP P
KEYKCKVSN KALPAPI _EKTI SKAK REP L

PPSRDEMFRIRGYST LY H LRSS S CAVENE Y HYTQKSLSLSPGKTGLDSPTGLDSPTGLDSPTGLDSPDIQ
NYKTTPRYRP BT ¥R TRK SRYSIRRWISSP e Pk 110 Fe N VT RK S S SRETISEQp Ef A

NO 166: N-termnal Fc fusion of K-044-085 dAb (( TG.DSP) x4)

DI QUT QSPEIMVYRIIRERGTIORASOM GPEL KWQQKPGKAPKLLI YHGSI L QSGVPSRFSGSGSGTDFTLTI
SSLOPE 15

DFATYYCQQYMYYPHTFGQGTKVEI KRTGLDSPTGLDSPTGLDSPTGLDSPTHT CPPCPAPEL L GGPSVFL FPPK
PKDRUL SEQ ID NO:183: DOM15-26-597 dAb N-{{TGLDSP)x3 T113P mutation Fc) & C-terminal K-044-085 dAb

M SRTP%(%}(VBVSHEDPEVKF NWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HODW. NGKEYKCKVSNK
AL LDSP)x

PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEVESNGOQPENNYKTTPPVLDSDGS

LYK T RN SN NI ShSE R OSRRGB!

Es)ls% ?ﬂ%ﬁh@%ﬁ@RW%cﬁW&bWM@%ﬂ@dsbfﬂﬂ@ﬂ#@@dﬁﬁﬁﬁﬁ@%ﬁwﬂﬂ

DFATY Y KOSV RGBT YOMSHRRAEY KB Y ROBR AP R QSN YRR EMKPRIBRON LSRKPIGT Cvvv

DVSHE VSNKALPAPIEKTISKAKGBPREP VYTLPPSRDELTKN VSLTCLVKGFYPSDIAVEWESN(IS&PENNYKTI'PPVLDSDG
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWWSVL TVLHQDW. NGKEYKCKVSNKAL PAPI EKTI SKAKGQPR

EPQ 25 SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKTGLDSPTGLDSPTGLDSPTGLDSPDIQMTQSPSS

Fscs VPR aRen s e BB KB TR TR e R USH Bk G- 085

dAb ( ( MaYPSRIGABTKVEIKR

30 gngVlTQSPSSL SASVGEDRVTI TCRASQWM GPEL KWYQOKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGIDFTL
TI LOPE

ng ;YQQQIWBMT bERIEL Ko7 KR fel R PP B B iR A SR REE AR k- 632252 gk PPKPKDTLM
EVTCVWOYSISERBEVKF NWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HODW.NGKEYKCKVSNKAL PAPI
EK

Tl SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEVWESNGQPENNYKT TPPVLDSDGSFFLYSK
L TVDKS ERQNISRSEISIORIRFIRA GANBTERAYPEINYVERQ A KGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

35 LYLOMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSTGLDSPTGLDSPTGLDSPTGLDSPTHPCPPCPAPELLGGPS

135



WO 2013/ 014208PCT/ EP2012/ 064632 SEQ I D NO 169: N-term nal Fc fusion of

K- 044-085 dAb (1 gG3 Hi nge)

DI QUITQSPS8LSASUGEDRY TI TCRASQW GPEL KWYQQKPGKAPKLLI YHGSI LQBGVRBRHSGEGSIGTDFTLTI
SSLOPE

DFATYYCQQYMYYPHTFGQGTKVEI KRELKTPLGDT THTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTC
VWDV SFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG

SHEDPEVKENWY VDGVEVHNAKTKPREEOYNSTYRVVSVL TVL NCKEYKCKVSNKAL PAPI EKT| SKAKG
QPR KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP

EPQVYTLPHSHRIRE VMK R QAR Y SESLVA YRR NGRS INM ST BYATREDXPPE F s K REID EMBIKSRWOQ
G\VF SCSVMHEALHNHYTCOKSLSLSPGK SEQ I D NO 170: N-term nal Fc fusion of
K- 044- OEESRSSLEASVGPRTHERAS@WIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFA

Dl %@E}f GPEL KWYQOQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI
SSLOPE DFA KVE | KRASTATCPPCPAPELLGGPSVFLFPPKPKDTLM

| SRTPEVTCVVWVWDVSHEDPEV KFNWYVDGVEVH NAKTKP RE EQYNSTYRVVSVLTVLHQDW.NG

gEggﬁ%E@&ﬁg@%ﬁ%&éwed & C-terminal K-044-085 dAb minus C-term R

NYKTTPRVE DSB8 HorSHtimdEK SRWQQGNVFSCSVM H 15EALHN HYTQKSLSLSPGK SEQ | D
NG 171: Ctermnal Fc fusion of K-044-085 dAb (( TA.DSP) x3)
THTCPPCPAPELLGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN

STYR 2@vQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

VVSVLTVL NCKEYKCKVSNKAL PAPI EKTI SKAKG(%DREP LPPSRDEL TK SLTCLVKG-YPSD
| AVEW LYLQMNSLRAEDTAVYYCAKDPRKLDYWGQGTLVTVSSVEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT

[E)gQGQPEND%WWBWL@S%H%V%WWE%VWW%@@E@Q%W&

TGL DSPBIT MK SR SASWEORRELT RICR/SSTIAY GHEYP SO (RIKESEIGAP KNI Y KYFRESIL DS DGSHR SR BESGSGT

oL SRR AR MOF TGS E KB BRR R Mo e Tl RS AR

THISPPCRARE W EBR OV REPISRKERT LIV GRIREVI VS 640 ¢ S HEDPES 4B NNUDEEMMMACHIPRREQYN
STYR

WSVL AT NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSD
| AVEW

ESNGQPENNYKTTPPVL DSDGSFFL YSKL TVDKSRWQGNVF SCSVVHEAL HNHY TQKSL SL SPGKHKDDNPNL P
RLV SEQ ID NO:186: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb + A ((TGLDSP)x4)
30RPEVRYN MFRSPSSL SASVGDRVTI TCRASQW GPEL KWQQKPGKAPKL LI YHGSI LQSGVPSRFSGSG
SGTDFT LTI SSLQPEDFATYYCQQYMYYPHTEGQGTKVEI KR SEQ | D NO: 173: C-terninal Fc
fugdPon of K-044-085 dAb (Al bumin Domain 2) WO 2013/ 014208PCT/ EP2012/ 064632
mg;gggé%@g@%e&&mm%my%wmE&A@é@vém&%wwmw RDNSKNT
VVSVL TGN RIGKEIKCKS DKL PARE S ETIVS KIS OB REFGVYAHIPRSRDEL PR NOHSIPRCLWKSHYPSD
| AVEW EgN EN. NYKTTPPYI DSDGSERL YSKI TVIKSRAOOENVESCS\VM HEALEN

HYTQ(Slf K &EK%EWB’@)A@\L/ G HNAKTKPREEQYNSTYR VLTVLHQDWLNGKEYKCKVSNKALPAPIE
AADFVE SIS KD APRBR DA SASMSEIRI SCRAGKARET A VAN KINC IR PSS d s B Pt SCSG
SGID 5FTLTI SSLQPED FATYYCQOYMYYPHTFGQGTKVEI KR SEQ I D NO 174: C-terminal Fc
f ugﬁon KélﬁW@Q@bJMES@@‘ﬁMdﬁ@.H@MYW{—ﬁLﬂSWMPﬁPﬁGqE]SPE@j)DSPTGLDSPDIQMTQSPSSLSASVGDRVT
gﬂgfﬁ&ﬁ%@?ﬁ%%@@&?@%%éﬁ RBVR SRR R EPMIAK R RN FPEREQYN
VVSVL TATKOIKRANGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSD
| AVEW

ESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWOQGNVF SCSVVHEAL HNHY TQKSL SL SPGKEVDET YVPK
EFN SEQ ID NO:187: DOM15-26-597 dAb N-(VEPKSSDK linker) & C-terminal K-044-085 dAb +AAA ((TGLDSP)x4)

AE%Dl QSPSSL SASVGDRVTI TCRASQN GPEL KWQQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDF
TLTP SS LESEBER P COQYMYYPHTFGQGTKVEI KR 15SEQ | D NO: 175: C-terninal Fc
fusion of K-044-085 dAb ((d y4Ser)x3)

THTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYR EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWYVRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

YX\?WYWM&N@%EX&W&MB&%Eﬁﬂv%%wwﬁﬂi%@%@ﬁﬁ%\%ﬁ%ww

ESNGOPERKNK Y'Y PFAHEDREXESNAY Y BRY EMANKE RRREESNS SESVRHHEAL HRINYINGLEY S| KBRS GCGG

SG,20

DI SPERFEE RS CERVAT T ERKSON PR ISP ERABKE WV HSE B BE RS eror
TLTI S SLQPEDFATYYCQQYMYYPHTFGQGTKVEI KR SEQ I D NO. 176: C-terninal Fc fusion
of K-044-085 dAb ((Q y4Ser)x4) 25 THTCPPCPAPELLGGPSVFLFPPKPKDTLM
| SRTPEVTCVWWDVSH EDPEVKFNWYVDGVEVH NAKLKPREEQYNSTYR
VVSVL TVL HQDW. NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSD
| AVEW ESNGQP EN NYKTTPPVLDSDGSFFL YSKL TVDKSRWQQGNVFSCSVM H EALHN

I N 7T/ 71 1 I~ 7




30 SEQ I D NO 177: K-044-085 dAb N (VEPKSSDK |inker) & Cterm nal

(( TGLDSP) x4)

DI QVITQSPSSO3ABSYEDRY TI TCRASQM GPEL KWYQQKPGKAPKLLI YHGSI LQBGYRBRHICGHGESGTDFTLTI
SSLOPE DFATYYCQQYMYYPHTFGQGTKVE | KRVEPKSSDKTHTCPPCPAPELLGG PSVFLFPPKPKDTLM
| SRTPEVTCVVVDVS

3 5 HEDPERYRIFNEMIASCENANBCAKIRREE QYN SR GUBAL GMISPICENE NE B YMIDEMSNBEAE BAR @EWRMT SKAK

GQPRE WD 2013/ 014208PCT/ EP2012/ 064632

PQVYTL PRSREE RIS G TP S A R RE SN PERR VR BV RBE SRR RIBREBWOOG
NVFS CoYid ik iadaH

NHYTQKSL SLSPGKTGLDSPTGLDSPTGL DSPTGLDSPDI QU QSPSSL SASVGDRVTI TCRASQM GPEL
KWYQQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQYMYYPHTFGQGTKVEI KR
SSEQ | Be it fho, B 085 AR DA LOTHR IR bt Gk SERAR (TGP

DI QUIrQSPSSLSASVGDRVTI TCRAS ELKWY GKAPKLLI YHGSI'L GIDFTLTI
SSLOPE OWNTWC@YWYPHI’FCII;TKVE | KRASTH PCPPCPAPELLGG PSVFLFPPKPKDTLM

| SRTPEVTCVWDVSH EDPEV KFNWYVDGVEVH NAKTKP RE EQYNSTYRWWSVLTVLHQDW LNG
KEYKCKVSN KALPAPI EKTI SKAKGQPREPQVYTL 10
PPSRDELWQN@S’@E@@LQVK@H‘RPEBIAWEV‘ESNMMRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

VI e e e B o s S M T T

@@W@Kﬂtdeb@ﬁHED@WWEWWWEE@&S%V@HAVWWMWW[W KR
SEQ ID NGO 179: DOWVL5- 26- 597 dAb N-( TADSP) x3) & C-term nal K-044-085 dAb

( ( TGLDEPPKAKGOPRE RRYYTLRPSRIELT KADEEEIL &P#’%@A’?ﬂ% NAWIREREVEP IS SER-WRISEY D

' SPSGSN?M{&/@@%MV@CWHﬁWﬁKMKS‘tSY’S@QTGLDSPTGLDSPTGLDSPTGLDSPDlQMTQSPSSLSASVGDRVT

NSLRAEDTA CAKDPRKL DYWEQGTLVTVSSTA.DSPTALDSPTGAE.DSPTHT CPPCPAPEL L GGPSVFLFPP

KPKDT L MRSEIWRPENXIASE K EPX LHENEFHIRABY PXBYESSS SARFTKPEIEQPEDFATYYCQQYMYYPHTFGQ

EQYNSTEEW% TVLHQDW.NGKEYKCK

VSNKAL | SKAKGOPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEVNESNGQPEN

NYKFTPPVLDSDG 20 SFFLYSKLTVDKSRV\(m\l\/FSCSVM H EALH N HYTQKSLSLSPGKTG LDSPTG

LDSPTGLDSPTG LDSPD ]Ié%ﬂ'%&

L SASVGORY A NERR ERBEAKPRI0BT Y &P B HRESESRS Frste P oSt OPEDF AT

YYC@Y WYPl-WFGQBTKVEI KR SEQ I D NO 180: DOML5-26-597 dAb N- ( VEPKSSDK

i nker) & C-term nal K-044-085 dAb MGLDSP x4) 25
EVQLL VSEREVEPENEPRESRAA AT VB ﬁ@tﬁfdg VERRISES N TSY SRV PRBEVRE

RETI SRDNZHINS LR XESIM N A RAFET MY E 6K TVSSASTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTC
PRKLDYWGQGTLVTVSSVEPKSSDKTHTCPPCPAPELLGG PSVFLFPPKPKDTLM | SRT

PEQ CV I SHEDPEXKE NN DEIAENA KRR GO T ERYYRIETY FVVBVLNGRE IS N MG AERHTEKY SN
KALPAPI

KTI sm%&éﬁﬁ%’%ﬁﬁ%&%ﬁ&%ﬁ&%%%R@M@@&%\z‘ﬁﬁ%ﬁ%@é&%ﬂ&Ys
KLTVD 3EGN(ERAQUERNFSERVIK$HS BAGIN L YFGKSIrSE SREKGIESDSBMB s BSEIHGY 6 DEATGRAS
LDSPDI PSSI SASVG DRVT

| TCRASGX EPERXRKRPATKBI G HAESY ISR EvP SRS ESESER TSR TR Y SR OB EBHATSRC S MY YP
HTFGQ GTKVEI KR 35SEQ | D NO 181: DVB1576 with C-terminal K-044-085 dAb
((TGLDSP) x4) WO 2013/ 014208PCT/ EP2012/ 064632

EV@B L VSGGGLVQPGGSL RL SCAASGFTFKAYPM MAVRQAPG KG LEWSE | SPSGSNTYYADSVKG

PSVELFPERURSENE PTG e VABYS EOEUREN W UBCORUH oo eptinsef A HEE

NAKTKPREEQYNSTYRVVSVLTVLHQDW LNG KEYKCKVSN KALPAPI EKTI SKA 5

ﬁ?g%@%gé%&%Y@V%@W%Wﬁ%sNTYYADSVKGRFTISRDNSKNT

mwsumﬁmwm@mmmmpmﬁmm ISRTPEVTC
gELKVW PGKAPKLLI YHGSI LOSGVPSRFSGSGSGIDETLTI SSLOPEDFATYY YMYYPHTFGQG

TKYBI RNVR PEKFNYYYBOVE EXPREEGO THRAY SKETV E IS KXl CRYSREKATER RIF K &IKA

K- 044- Q&2 pAAn Y {1 PEEAPTE N SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ

EVQLLVSGGEL VQPGGSL RL SCAASGFTFKAYPMMWWRQAPCKGL EW/SEI SPSGSNTYYADSVKGRFTI SRDNS
KNT QGNVFSCSVMHEALHNHYTQKSLSLSPGKTGLDSPTGLDSPTGLDSPTGLDSPDIQMTQSPSSLSASVGDRVTITCRAS

T SSE L R R eI P ELL

NAKTKPREEQYNSTYRVVSVLTVLHQDW.NG 15
KE% CKVSNKALPAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEWESNGOPENNY

VLDSDGSFFL YSKL TVDKSRWQQGNVFSCSVMHEAL HNHYTCQKSL SL SPCKTG.DSPTG.DSPTA.DSPTGEL.DSP
D Q

MTQSPSSL SASVGDRVTI TCRASQM GPEL KWYQQRKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSL
OPEDFA TYYCQQYMYYPHTFGQGTKVEI KR 20SEQ | D NO 183: DOML5- 26- 597 dAb
N-((TGLDSP)X3 T113P nutation Fc) & C—term nal K- 044 085 dAb ((TGLDSP)X4)

N 2NN N\ 1NN N2 N SN A A NP\t s AN JT™R A AV I N A IS/ 177~ 1 1 AN NESA T\ /N 7 A I™N/~\ 1 7



SEQ I D NO 184: DOML5- 26-597 dAb N-((TGLDSP)x4 T113P nutation Fc) &
C-terninal K-044-085 dAb ((TGLDSP)x4)

EVQLLVSGOEDCRBEBIRL SCAASGFTFKAYPMWAWRQAPGKGL EW/SE! SPSGBRT/EPADSWKGRET| SRDNS
KNT

35L YL QUNSL RAEDTAVYYCAKDPRKL DYWGQGT L VTVSSTGL DSPTGL DSPTGL DSPTGL DSPTHPCPPCPAPE
L L GGPS SPDIR0d: 310 0KMIZBEPETH ER20IaY 0614682 d AFFLABRRKEHBAKAYICodon optimised

| SRTPEVTCVWVDVSHEDPEVKFNWYVDGVEVH NAKTKPREEQYNSTYRWWSVL TVLHQDW.NG
KEYKCKVSNKAL PAP| EKTI SKAKGOPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDI AVEWESNGQPENNY
KTTPP EvQLLYSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVYRQAPGKGLEWVSEISPSGSNTYYADSVKGRFTISRDNSKNT

VLDSDGSEFEL YSKL TVDKS FSCSVMHEAL HNHYTOKSL SL SPCKTG_DSPTGE.DSPTGLDSPTAEDSP
DI Q LYLOMNSLRAEDTAVYYC PRKLDYWGQGTLVTVSSASTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC

MT QSPS Sy GOREBRMIE 1 (RS EY I Rl IR BEINFRISHRARIG TV e Wy (RS R IR SHRGERAR BT T AT SSL
OPEDFA 5 TYYCQQYMYYPHTFGOGTKVEI KR SEQ | D NO. 185: DOML5- 26- 597 dAb

N- ( VEPKSSPRERQVIXKIEP R 0% L TENGYS HChA G FIKE P4V EYES NG ARENINYIKTIE PEL RSO 6 HRY KL TMBIKERY21x 4)
Codon ivm

e L S A A N T PTG SR TGLDSPTGL DSPTGLDSPDIGMTQSRSSI SASNPRVEITCRAS o
KNT L YICOMGRISIKRABO K ASRAFKAKID d3RKE OYRAELIGE L YA VS SR KISEDRA Y CRROPAPHILEGE& TKVE!
PSVFLFPPKPKDTLM | SRT

PEVTC\/\W%HEDPEVKF NWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HODW.NGKEYKCKVSNKAL PAP

lE10
KTl SKAKGQPREP L PPSRDEL TKNQVSLTCLVKGFYPSDI AVEWESNGOPENNYKT TPPVLDSDGSFFLYS

KLTVD SEQID NO:192: DMS1576 with C-terminal K-044-085 dAb +T ((TGLDSP)x4) Codon optimised
KSRWQQGNVFSCSVMHEAL HNHYT(KSL SL SPKTA.DSPTGA.DSPTA-DSPTG.DSPDI QMIQSPSSL SASVGED
RVT

151 TCRASQAVSPEE IR OCHPGHCARRE  TIF KANGES] M\ R RRATSHICESIESISPEEN TT Y ASIVEPRIDSA P YOGQY MY

&t or mota NP e B Ry e R ot e B o Mo

EVQE L VS@ASHERESHE RINSZAABCHNAKAYREE MNSROARNS/ KA HEDWODES KE BREGINIAY FARIIHSBA

EFRE'LS%EEWN{ R SR M LB P A G ESGRD P B RGP A TS YSKLTVDKSRWQ

KAL LA CV\QERVESESDIIRYIKE Y X EPG RV KRTIRED SP NS P Y &\DY PV ARSI W AN iKY EN

KT SKARMIPRELSI ZRKPRIGHRINEY YHAUDASE TRORVACGE YRS AVAS /RSN AR KB TETESHFL YS
KLTVD KSRWQQGNVFSCSVM H EALHN HYTQKSLSLSPGKTGLDSPTG LDSPTG LDSPTG

LDSPDI QSPSSLSASVG DRVT

| TERASQWM GPEL KWYQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSLOPEDFATYYCQQYMYYP
HTFGQ GTKVElI KRA SEQ I D NO 187: DOML5- 26-597 dAb N ( VEPKSSDK | i nker)
& C-term nal K-044-085 dAb +AAA ((TG.DSP) x4) 30Codon opti m sed
EVQLLVSGGELVQPGGSLRLSCAASGFTFKAYPM MAWRQAPG KG LEWSE | SPSGSNTYYADSVKG

RFTI SRDNSKNT LYLQM NSLRAEDTAVYYCAKD
PRKLDYWGQGTLVTVSSVEPKSSDKTHTCPPCPAPELLGG PSVFLFPPKPKDTLM | SRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVH NAKTKPRE EQYNSTYRVVSVLTVLHQDW.NG KEYKCKVSN
KALPAPI E

35KTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEVESNGOQPENNYKTTPPVLDSDGSFFL
YSKLTVD WO 2013/ 014208PCT/ EP2012/ 064632 KSRWQQGNVFSCSVM H EALHN
HYTQKSLSLSPCKTA.DSPTG LDSPTG LDSPTG LDSPDI QMTQSPSSLSASVG DRVT

| TCRASQW GPELKWYQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGID FTLTI SSLQPED
FATYYCQQYMYYPHTFGQ GTKVE | KRAAA 5SEQ I D NO 188: DOML5- 26- 597 dAb

N (VEPKSSDK |inker) & C-term nal K-044-085 dAb +T ((TGLDSP)x4) Codon

opti m sed EVQLLVSGGEGELVQPGGSLRLSCAASGFTFKAYPM MAWRQAPG KG LEWSE

| SPSGSNTYYADSVKG RFTI SRDNSKNT LYLQM NSLRAEDTAVYYCAKD
PRKLDYWGQGTLVTVSSVEPKSSDKTHTCPPCPAPELLGG PSVFLFPPKPKDTLM | SRT 10
PEVTCVVVDVSHEDPEVKFNWYVDGVEVH NAKTKPRE EQYNSTYRVVSVLTVLHQW LNG KEYKCKVSN
KALPAPI E

KTl SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEVEESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVD KSRWQQGNVFSCSVM H EALHN HYTQKSLSLSPGKTGLDSPTG LDSPTG LDSPTG

LDSPDI QUITQSPSSLSASVG DRVT | TCRASQW GPEL KWYQQKPGKAPKLLI YHGSI
LQSGVPSRFSGSGSGTD FTLTI SSLQPED FATYYCQQYMYYPHTFGQ GITKVEI KRT 15 SEQ | D

NO 189: DWMB1576 with C-term nal K-044-085 dAb minus CGterm R (( TG.DSP) x4)
Codon opti m sed EVQLLVSGEELVQPGGSLRLSCAASGFTFKAYPM MAWRQAPG KG LEWSE

| SPSGSNTYYADSVKG RFTI SRDNSKNT LYLQM NSLRAEDTAVYYCAKD
PRKLDYWGQGTLVTVSSASTHTCPPCPAPE LLGG PSVFLFPPKPKDTLM | SRTPEVTC 20
VVVDVSHEDPEVKFNWYVDGVEVH NAKTKPREEQYNSTLYRVVSVLTVLHQ@DW LNG KEYKCKVSN

KALPAPI EKTI SKA KGQPREPQVYTLPPSRDELTKNQVSLTCLVKG FYPSDI AVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQ QGNVFSCSVM HEALHN

I N 7T\ 7 1 NN 72T 7 FNESEN"T" 7 FNECSEFN"T" 7 FNESESN"T" 72 FNESENESI 2N AT 27N N A £\ 17"\ 7T=1 1= 7~\I A ™~



EVQLLVSGGEELVQPGGSLRLSCAASGFTFKAYPM MWRQAPG KG LEW/SE | SPSGSNTYYADSVKG
RFTI SRDNSKNT LYLQM NSLRAEDTAVYYCAKD PRKLDYWGQGTLVTVSSASTHTCPPCPAPE LLGG
PSVFLFPPRPEDRILIM1IIBRTPEVTC 30 VVVDVSHEDPEVKFNWYVDGVEVH  PCT/EP2012/064632
NAKTKPREEQYNSTYRVVSVLTVLHQDW LNG KEYKCKVSN KALPAPI EKTI SKA
KGQPREPQVYTLPPSRDELTKNQVSLTCLVKG FYPSDI AVEVWESNGQPEN
NYKTTPRAIBSDGSFFL YSKLTVDKSRWQ QGNVFSCSVM HEALHN
HYTQKSLSL SPGKTGL.DSPTG.DSPTG.DSPTA.DSPDI QUTQSPSSL SASVGDRVTI TCRAS
OW GPEL KWYQQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSLOPEDFATYYCQQYMYYPHTFGQG
‘CI':KVEI _KRA|1.3ﬁngﬂﬂg@ggﬁ;ﬂiﬁéﬁﬁmﬁaﬁﬂé’g@ﬁﬁﬁaBingE@dnaimpb&éed HIsSihEl Ghaid Fch
-termnal K- - . +AAA X4 on optim sed.
V0L LS 000 Ve T AN PR AT T O AR e b es or R osvica
e B Bt e T s 15
NAKTKPREEQYIQ@'%“W{‘(/@Q, TVLHQDW LNG KEYKCKVSN KALPAPI EKTI SKA
KGQPREPQWA(T AR RSk kbih N QD Tt 3K ed i Bl Ay RAESINGREEAD is attached to the N-terminus of the
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQ FSCSVM HEAL HN _ _ _ _
HYTQKSL SL SPERFELBEP T 5198 D8 PSS PIIRENF ABPS St S AEVERR TREGEAZN Fe region.
OW GPEL KW QWK Rt Kk bih gtk ek Stav it o 2(amh 5 hbleihlifld SHBLREk Aolhy KEMNMGY BHRECQG
TK¥@L KRAAA 10 SEQ I D NO. 192: DWVB1576 with C-term nal K-044-085 dAb +T
(( TELDSP) x4 ) nels s 6 pis Rl et YAaGGL VOPGGSLRLSCAASGFTFKAYPM MAWRQAPG KG
LEW/SE | @S%%\QXAQ@M@OREMCMW cbﬁWh@%hmmmmhe N-terminus of the
PRKLDYWGQGTLVTVSSASTHTCPPCPAPE LLGG PSVFLFPPKPKDTLM | SRTPEVTC 15
VVVDVSHEDPEVRERIAPITIGUARAD AP B NSTYRVVSVL TVLHQDW LNG KEYKCKVSN
VKT TPPVL BT YOk VORGSR AL e /Bt didine
HYTQKSL SL SPERMMUpIiresimssren fiepgien Daight cianadPSSL SASVGDRVTI TCRAS
OV GPEL KWW QG RIGH &k&h%&d@ﬁ#&%@(&%%@ﬁ@%@ﬂ b, U heri GRE RN RN S B GG
TKVElI KRT 20 2013/ 014208PCT/ EP2012/ 064632 Clains 1. An antigen binding
construct cdfpdP hagaihdepi t ope bi ndi ng dommins separated by a single
chain Fc gegiQRgh biﬂ&‘in%&%kthﬂﬁ%cor&‘fﬂ@{o%@ofecﬁam_ﬁQW}M?eirbéa@ﬁMlﬂs HedRhdentip
capabl e of binding to VEG-. 52. An antigen binding construct according to
claim1, whetleited ad comrssraoparingiandienyerte mhlichisiatlezst dBnidemical i thbertyercd AHOM 3.
An anti gen Ringdishy peRNSIWS), REEROM A, §182 Klodh- 712 pTodhedsding, 6, A 338 or
attached to the Nterm nus of the single chain Fc¢c region and the other dAb
i s 28t t ached DT@2-KA#-255t er mi nus of the single chain Fc region. 4,
An anti ge i-ndi r i j : j - ached
t0 the N EorhrRRbRBREidhiG AEFEREIHY bl Tk o AELEh Dl PEpdBRuchiy 2
An antigen btlededrpdconwtsesrormaveod stavgnce whish iahiedt Sifhiderdical tq the saisgncavt Red
to the N-teng,pus; 3h\ifRe SN Hrs £HM.oksh &05-?%'49-5'?1' BT&-%MQ%%‘E)W%IQOQ&B oﬁ- An
anti gen bi nding construct "according to any of clalns to 3, erein the
dAb attached®TOBK-DHEe25G-t ermi nus of the single chain Fc region is a |ight
chakn dAb 7... i i ndi Q aording .t |.ai r.claim
6, 2oner of 10 PR EnTHE] pFBh Rt 0B, BARF LR SR B Pl S Beta@ho 2,0
ant i gen bi ndelegedfomsthe goup easieting ioh @OMOL5eR6y598,fDOM EH-268592, QT02-K-044nb8S; BT02-keddh
dAb is inde | co ' am no acid sequence which is
at | east 9o%??'ﬁiﬁ}f'f-%‘%‘?ﬁ%?@ﬁg-@%%&eaﬂ@@“&?g BaCTs. 26. 593, DOM 15- 26- 597,
DT02- K- 044t. d85ntidon OiddiKe hdri2bdccorDi9R-aKy 4thin2d32p 10 WD2relf-tBeldib2BBched to the N-
200702- K 0% 2o e 950 AL SRR <8P ER% PPl e,
am3fo aci d sethaesencabf bbmMils-26691 @ @302-BIFLHasdent i cal to the sequence of DOM
15-26-593 15-26-597, DT02- K-044- 085, DT02- K- 044- 25 T02- K- 044- 232,
DT02- K- 04% g??éﬂ“téﬁe“ é‘i‘%‘ﬁg- g4t BeRINSW ATV °fAl?'r%frﬁtf’é%P{“%B‘ieW&%%‘H* CORALER (e e
accor di ng t @era&iinus of thekiagléehad Fe egn covhils&d an agahicid Adyubrice Whde panidand%identical
sel ected fromthe roup consi st nc% of :  DOM 15-26-593, DOM 15-26-597,
DT02- K- 044- 035 *t5H8%E R B 1>-353°7 HPOX-KPYAH>232, DT02- K- 044- 236 and

DT02- K- 044B. 2h%ntigen binding construct according to claim 11 or claim 12, wherein the dAb attached to the N-
35 terminus of the single chain Fc region is DOM 15-26-597 or DT02-K-044-085.
14. An antigen binding construct according to any of claims 3 to 13, wherein the dAb attached to the C-

terminus of the single chain Fc region comprises an amino acid sequence which is at least 90% identical
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11. An antigen binding construct according to any of clainms 3 to 10,
wherein the dAb attached to the N-term nus of the single chain Fc region
conpri seswanosmmmsaci d sequence which is at | east 90% ipdempre@aloss82 0 t he
sequence of DOM 15-26-597 or DT02-K-044-085. 12. An antigen binding
construct according to any of clains 3 to 11, wherein the dAb attached to
t he N-term nugheoéquelte osDTOgIKe4¢1088, DTIREK-0HEPSODTOD KP44-232 SDTAR-KDAI-N86 @@ITOR-K-044-
sequence whi g? is at least 97%identical to the sequence of DOM 15-26-597
or DT02- K- 0442085, 13. An antigen binding construct according
t o cl ai m 15l Aafantideabintid@consther &cdidihie adyAbf ciatnisssah ed wihereinltbe iNdSHH@cheH Fitke 0f t he
single chain Fc regj 597 or DI02- K- 044- 08 14, An
b1 ndi g condEPieE EAEaPEE G 6TRR) UPPTEE TR h e B At L Ahge e
att ached t o tb the sé&qub e Bt DIOS-Kal4-DBE DS02AGOA- X5 aTO2-F044-E37) DID2 E@AP-L 6@ DTEIK-844- NO
acid sequence_which is at |least 90%identical WO
2013/ 014208BCY/ EP2012/ 064632 to the sequence of DT02-K-044-085,
DT02- K- 0446. 2% hantided Oiddikg M&r&@a&corﬂ)ﬂ'@&dﬁm@%r%fﬁn 0, whHrin tHe-d3B 4ttachbdbto tﬂ£5C An
antigen bindi ng construct accordi n a 14, wherein
dAb at t ached®fty Aldhes ‘EgéerCHf'Hﬁ%feaP“ Eozs'i %‘ér"é@f{%hoﬁ“cfﬂe‘bm&ﬁo%%?r PE‘BsK %f‘ﬁ
am no aci d seguegogkom-gds. is at | east 97% i dentical 5to the sequence of
DT8 - K- 044- 085, DT02-K-044-251, DT02-K-044-232, DT02-K-044-236 or
K- 04%% A?E'S‘Bt'geﬁB'“d'%coéﬁf‘icb%ﬁorﬁ'f‘%ﬂlcﬁﬁn Lo mbeeidhe AP EBRARhY thoCtamainks of Aheor
claim 15, whggetknid leeeghs mbb-aohedsst o the G-term nus of the single chain Fc
region i s DT02- K-044- 085, DT02-K-044-251, DT02-K-044-232, DT02-K-044- 236
or DT02- Kl§4%aptgsn b'ﬂ@%]”“?&ﬁ%ﬁf‘?r@'%t%f‘hﬁfCHQ“Sc?dﬁgt"l"I?&'“ Sl e Reereedepthai m
16, wher ei n stib@HNR cdhprRehed to the Ctermnus of the single chain Fc
region is DI02-K-044-085. 18. An antigen binding construct according to any
of clains 2Viib 7°"pEePXr Af @REpAUGESS PEQ IPAgedénidéAatd Y13sel ect ed and conpri ses:
vi ijk) one or yyor e oaf o (F¥Re SEEIRDRRRSHA IbRoNA4, 143 dng 482 and 113; 15i x) one or
nore of CDR sequences SEQ ID No. 114, 115 and 116: x) one or nore of CDR
sequences SEQ | DORpOr Mmaryo CPBSe%EFeﬂE@'D%P)ﬂéﬁégéfﬂd H8re of CDR sequences SEQ
I'D No. 120, 321 %ﬂgorjngtg‘e o?‘(de)secﬁ?f@ﬁce@gEdrBrN% ﬁB 1%()Sﬁguences SEQ I'D No. 123,
124 and 125; xiii) one or nore of CDR sequences SEQ 1D No. 126, 127 and
128; or 20xP<\y))on@nép”m)'?ef@ﬁSm@ééﬁ%ﬁé’esﬂ%@”@Né 129, 130 and 131. 19.
An antigen biindi nge Bra%ebtrRGEQIRlensEd 18 NG! BbM238nd WBSEI N the dAb attached
to the N-termnus of the Fc region of an antibody conprises one or nore CDR
sedlences SFO | DomormqﬂofCPBE‘aeqmdceﬁ&Q|Dalnd12@*ﬂé06wd)13éttached to the
C-termnu f p%d
sequencesfgs% af] Eﬁd&% t@%# S%B&Qg\ﬁ{ eéj%tg ?tt&n&h cfrﬂ){eﬂglc%fghﬁcﬁc
conpri si ng oegonehan @mléomcnrdpnwgs Qi@mamnrea?tDBa@imemtet ﬁOstlprilgHellﬁ:hmi 146,Rod thegifbn
of an antib t [ S
an ani no. acr i BERELR G, AR PR Byl Bk SR oL e LR o ERERESS
DT02 K- 044- @@5117[I|162nd<1-1(944 251, DT02-K-044-232, DT02-K-044-236 or
K- 04 : he .epi

oT 81 i 20BN D% BB 08 R PR IOTR) D g pRLE:
epl t ope bi naf agpndboeryj wheadin mehmt!bpe bnnansdqmgallres T veb whidheomprepam awrhnceamdae-n'(ueb@dy,
wherein the to inis r
sequence whi'C cﬁ:'h i aPE?slglPeas '9(590050% UF%CSIOP@%ZWQE?%%ﬁ@c‘%&@%%q)aﬂag‘l %%085
DT02- K- 044- 2502k E))t'll202!,6|61c O2-KAB2, ZSD'EQQf-uKhé}AMIe@%h@éplt@ﬂ'@lﬁﬂdﬂ*g@éﬂmﬁﬁapam&f
further wherbel n gpl tope binding domain is capable of binding to VEG.
3522. An antlngé‘ﬁ r? ing construct according to claim20 or claim 21,
whéfei n t e AdAbtiges blﬂa'ﬁgedﬁstﬁﬁﬂeoﬁﬁﬁsmd:b-ﬁ@Bpll(rp@élﬂldlaﬁdqmdm'ﬂ@eﬂéd@élélslr%ﬁa?c,ham Fc region
DT02- K- 044- 236 or., DI02- K- 044- n anti an bi ndi ng const ruc
accordi ng t &' ¥ HHREYOVsFe] h&r‘?%%ib'“aﬂ@’e‘ibé‘faﬁ‘ "f% d%{BCh C8WB'?*%%‘sam'“° S6kd sequence

which is at least 97% identical to the sequence of DT02-K-044-085, DT02-K-044-251, DT02-K-044-232,
DT02-K-044-236 or DT02-K-044-255, and further wherein the epitope binding domain is capable of
binding to VEGF.

35 22. An antigen binding construct according to claim 20 or claim 21, wherein the dAb is DT02-K-044-085,
DT02-K-044-251, DT02-K-044-232, DT02-K-044-236 or DT02-K-044-255.

23. An antigen binding construct according to claim 20 or claim 21, wherein the dAb comprises:
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WO 2013/ 014208PCT/ EP2012/ 064632 vi) one or nore of CDR sequences SEQ I D No.
117, 118 and 119; vii) one or nore of CDR sequences SEQ ID No. 120, 121 and
122; viiiwocens/au28ore of CDR sequences SEQ I D No. 123, PCZ/AP2d/08452 1 X)
one or nore of CDR sequences SEQ ID No. 126, 127 and 128; or 5x)one or nore
of CDR sequences SEQ ID No. 129, 130 and 131. 24. An antigen binding
construct a(vc)ordiongortrmoranﬁ,cansequenﬁen@ﬁmlbaliom17meami nothe Fc region is an

| gGl, 1g@&, r iant thereof. 25.
An anti gen B’i'ndl r?{:]egorﬂdr?P Sa%ueacea. r?g'B%gnBﬂ z%arﬁ}dlf,ﬁav\her ein the Fc region
conpri ses Ong) or onvbrEm@E oﬁdw sédqdbnceChity IaND. B2 ams12aNt regi on ant i body

domai ns, and optional ere CHl 10and CH2). 26. An
anti gen bi ndng €Bh&Y rP%Ef’fgab ?“8[‘%85@0&%@81% &%in the Fc region
conprises thg mznaadn&Ebemnsd@mess&gbwa motisbaeeyrdomai ns. 27. An anti gen

bi ndi ng construct ording to claim 24, erein the Fc region.is the
sequence Of Aéé@j%eb jng %’fﬁﬂ“%%d'“% BHPRH: H‘gﬁ'f" HHWHﬂe'BHWJf?ﬂﬁBP 48 &5 dF‘h% to
any of the mazciedi,nGaed; atmagthefrearrananae@fr bot h of the epitope binding
dormai n(s)_are attached to the Fc region through a linker. 29. An antigen

bi ndi ng C%ﬁquf‘la[}tdﬁen aeel ffinﬂbuct ﬁc%ﬂlag c?g‘n ZW@?r ninrtlheel:ééefglqn CﬁrR%rfse% Qne or more of the

i ndependent Icyi1,s@bafd @4 @tart AFIRA bHSdylddfint HAd 3pHoRBIyAGINgS region (i.e between CH130.
And‘@mtl gen bi ndl ng construct according to claim29, wherein each linker is

pendent Iaﬂ} S&ect ed and 20conpri ses greater than 7 am no acids. 31. An

anti gen bpe1chinRgkigeR BihbihglohstAERESHIiAGolcRin® b vierdR thavd @deRinRoBeisBs the BKEIndicH3
i ndependently sel ected fromthe group consisting of IgGlL hinge, AS,

Fi br onect i n st 1egigp LM 49™RIN% ° and helical . 32. An antigen binding

construct Zﬁg‘ﬁgﬁﬁﬁeﬂgmalﬁg Enatua dordMORIRIN24, ABerkin ket régmnwgglg@’bieﬁber@@of SEQ ID
epi tope bindin l:%Bdomaun attaches to the N-termnus of the Fc region is I1gGl

hi nge, AS of° 3. 2533. An antigen binding construct according to claim

32,15wher epd Atnhﬁt.geh B.'ﬁ% ERERUOL IMBhED R oraid [Sr@&@mE!:IQﬁlu's Rhe AHGRE Br il GReS to
the N-term nus %:c region is 1gGlL hinge or AS. 34. An antigen binding

const r uct a@empdubwgmséoraws)@fe%ﬂa@heﬁrtot@mrss'%thr%ﬁ@mkﬁrthe i nker through

whi ch an @'A%%R%epbuﬂeﬁh%‘&)ngt%?&@or%é RRRS24 Q/hérjaﬁ eS%‘htlﬁl(e'ﬂsrmj%pé?]fdeﬁtﬂ%elé:&eof @i on
is Fib-4 or helical Tinker 35. An antigen bind I ng construct

accor di ng t gowbrisend 84750 shiee adids- t he | i nker through which an epitope binding
30domai n %tA@l%nﬁg%nBﬂdlh?&)ngrt}cﬁgc@arawgtoq}(awﬁ E@wﬁgreirn%%ane'r |rﬁepenéenD%%|elec@gH and

anti gen binding construct according to claiml 15-26- 597
-A80- Fc (SE@"P@GM%@IW7®IW8@!¢€CU n x 4 - DT02-K-044- 085 or (b) DOM

15- 26- 59731 Qﬁﬂgehb.ﬂgﬁ C canftfuct 26 h%} g& rre %‘%}Q/b?re )e?c&#ﬂfeﬂs nﬂjeb(ﬁnﬂently se9ected from

DT02- K- 044 A vari an avin 7% am no
aci d identi tthe gieynggssistimgof\ded hings g Lémerectinor3, BBriohecfid) 4, Ang belicdnt of (a) or

b), wherej A‘ﬁ%ﬁthgeﬂ'ﬁﬁd.ﬁ?%%i%ﬂgfacg@?in%o dafist W%Zr(gﬁr?qlﬁ%?%?roug(tﬂ%?chw efi t%P%piﬁdmg[ o

sequence of the specl n antigen bindi ng CONSTruCt acco
any of clai rdsmzlntaUaCB& to vitedN-@rmingspé therfc rm:oelsdbﬁiﬁnng@mplor Ble3.

25 33. An antigen binding construct according to claim 32, wherein the linker through which an epitope binding
domain attaches to the N-terminus of the Fc region is IgG1 hinge or AS.
34. An antigen binding construct according to any of claims 31 to 33, wherein the linker through which an
epitope binding domain attaches to the C-terminus of the Fc region is Fib-4 or a helical linker.
35. An antigen binding construct according to claim 34, wherein the linker through which an epitope binding
30 domain attaches to the C-terminus of the Fc region is Fib-4.
36. An antigen binding construct according to claim 1, which is:
(a) DOM 15-26-597 — AS — Fc (SEQ ID No. 110) — Fibronectin x 4 — DT02-K-044-085; or
(b) DOM 15-26-597 — IgG1 hinge — Fc (SEQ ID No. 110) — Fibronectin x 4 — DT02-K-044-085; or
h) (c) A variant of (a) or b) having at least 97% amino acid identity across the whole sequence; or
35 i) (d) A variant of (a) or b), wherein each dAb sequence has at least 97% sequence identity to the
sequence of the specific dAb.

37. An antigen binding construct according to any of claims 2 to 36, wherein one or more dAbs comprise:
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WO 2013/ 014208PCT/ EP2012/ 064632 a) a C-term nal sequence consisting of the
sequence VTVS(S)nX [for a VH dAb] or VEIKpRgX [for a VL dAb]; and al so

opti onal Iwolp13gme208r nore am no aci d substitutions at p@®SITEPRML/08432 41,
108, 110, or 112 conpared to a human germine framework sequence; 5wherein:
n represents an integer independently selected fromO or 1; p and g each
represent O aprad:tssuinhl seuabcewbiesistifg af @prseqentes/ TYS(S)nxHyr abel ddbpar VEIKpRw [Suciil
that when p re(gA ﬁsentls 0 qi”al so represents O; X may be
present or abs&il 4HP SPHOSesent represents an amino acid extension of 1
to 8 am no agi d&oﬂ.&b&&irrﬂiuﬂﬁl,d substitatibriiat paditibhsela, 4:1]‘[1)&]5]1[) drhar canfpacéd itsa Rls@nt .
38. An antigen bindin onstruct according to claim37, wherein for a VL
dAb the C tern§$hginede }é{ﬂrééeolugnc\%l KpRgX and p is 1, g is 0 and X i s absent.
39. 5An anti g@wereli: ndi ng construct according to claim 37, wherein for a VL
dAb the C-term nal sequence is 15VE and pis 1, gis land Xis A AAA
or T. 40. A“dF%ﬁe“téé?rgﬁ‘g%r'?Fjp‘f%“tg(ﬁ?F‘g%‘ﬂ?(%‘??18|1ng constructs according to
any of the praaegdichgeptdsantWior 14ukh thht GhdBy repre@tsdiqigaytbe 0ot 8ant sdéh thahihelpi s a
hetero- or honodi ner. 42. A pharnmaceutical conposition conprising a diner
accordi ng t GeREPEMPAFGIeREE8iY41, and one or more pharmaceutically

accept abl e &@hdyibe bfeSant or2fbdeht, ahd iRt REREHE AGird 6 Bkt 0P tod MinD ks T Or
use in nedicine. 44. A diner according to claim40 or claim41l, for use in
t hd0t r eat nertsiYes di seases associated with VEGF si gnal ling, such as cancer

and/ or ocul w.thdméfaaﬁe@sﬁr&g&maﬁw.Db@b.ect| ¢ Macul ar Ederma (DME), Wet AND
Di abetic retinopathy, RVO and Corneal neovascul arisation. Use of a

di mer acct dinAgtiees b'@ﬁ'éﬁ FAnHDIchccefing ihcleim 31 whereRdon i dfaibe GT‘%V”HF" %&q”ence Is

nmedi cament  f@fkpkdx@ad p RY, #2dbaPasesemssoci ated with VEGE signal ling, such as
cancer and/or ocul ar di seases such as Diabetic Macul ar Edema (DME), Wet

AVD, Di abt iA® aptige] RiBgiag Fapstruck AScordingitocinma/a vherain e dak the &iteratnal seguenge is

nmetjgod of t negbkdXdndp Ral 4 8RbnSHE heldangTf rom di seases associated with VEG-
signal ling, such as cancer and ocul ar di seases such as Diabetic Macul ar

Edena ( DM A diaer compsisinitumetieen hindineisepsire sty acemdis toy eighaeraseding claims.

neovascul gf IA%ér%&or&r%rmas.ﬁM@gmﬁéimméérgrdrﬂgm@d.merapeutIC amount of a
di mer according to 30claim40 or claimA4l. di mer for use according to

any of cl 44 erhaunaceytiga cnpopikien qom@mlmﬁaﬂ'm@fraccmmm’fyrla'm@ooﬁla'en 4ALand anpartnasat |
48. A pol y”H!;ﬁ.lar%%&éu@l&ll??c%b%b?e%aﬁ@%d' ng an antigen binding construct

according to any one of clains 1- '39. 49. A reconbi nant transfornmed or
tr d3Asf ect €4 Avtyser awrdmgdgnlwm@longalmrﬂé foruserinmesdisisley nucl eot i de sequences

encodi ng A A gd(]{l rgg&gr(ﬁr\gqgklg 4%%Pc°1£ 4 tfoﬁ%gf?'nrtgé trr]&t &tgﬂyseges QJS@CIH% v%th%%GF

3550. A neth uction of an antig I ndi ng construct according
to clains 1s@®allmﬁhumsm¢r@dd/or ocuwomﬁﬂaﬁesels;htah@a@ttlebﬂaga‘iar@dﬂmaijrﬁgV\@t AgBit

cell of ol aimy3 Bl AP kobI N8 chig ALAAGNBd ng construct. 51 An

antigen bin ng construct produce the net hod of clai m 50.
45, Use of a dlmeraccordlngto claim 40orcla|m 41, for the manufacture of a medicament for treating

25 diseases associated with VEGF signalling, such as cancer and/or ocular diseases such as Diabetic Macular
Edema (DME), Wet AMD, Diabetic retinopathy, RVO, and Corneal neovascularisation.
46. A method of treating a patient suffering from diseases associated with VEGF signalling, such as cancer
and ocular diseases such as Diabetic Macular Edema (DME), Wet AMD, Diabetic retinopathy, RvO and
Corneal neovascularisation, comprising administering a therapeutic amount of a dimer according to
30 claim 40 or claim 41.
47. A dimer for use according to any of claims 44 to 46 in the treatment or phophylaxis of a human patient.
48. A polynucleotide sequence encoding an antigen binding construct according to any one of claims 1- 39.
49. A recombinant transformed or transfected host cell comprising one or more polynucleotide sequences
encoding an antigen binding construct according to any of claims 1-39.
35 50. A method for the production of an antigen binding construct according to claims 1-39, which method
comprises the step of culturing a host cell of claim 39 and isolating the antigen binding construct.

51. An antigen binding construct produced by the method of claim 50.
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